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HOACHUTEJIBHAA 3AIINCKA
[Iporpamma mo ¢u3uKe Ha YpPOBHE OCHOBHOrO OOIIEro oOpa3oBaHMsI COCTaBJICHA Ha OCHOBE
MOJIOKEHUH M TpeOOBaHMU K pe3ylbTaTaM OCBOEHHS Ha 0a30BOM YpPOBHE OCHOBHOW 00pa3zoBaTelnbHOM
nporpammsl, npenacrasieHHbIx B ®I'OC OO0, a Taxke ¢ yu€toMm (eaepanbHO paboueil mporpamMmbl
Bocnitanus v Konuenmuu npenoaBanus yueonoro npeamera «Dusnkay.
Copepxanue mporpaMMbel 1Mo (U3UKE HAMpaBIeHO Ha (HOPMUPOBAHHE ECTECTBEHHOHAYYHOU
IPaMOTHOCTH OOYYarOIIUXCsl ¥ OPraHU3alNIo N3ydeHus (U3MKU Ha JIESITEILHOCTHON OCHOBE. B mporpamme
1o (pU3HMKe yYUTHIBAIOTCS BO3MOXKHOCTH Y4eOHOTO mpeamera B peanusammu TpeboBanuii @I'OC OO0 k
IUIAHUPYEMBIM JINYHOCTHBIM U METANpPEAMETHBIM pe3yJibTaTaM OOydeHHs], a TaKKe MEXKIPEIMETHBIE CBS3U
€CTeCTBEHHOHAYYHBIX YYEOHBIX ITPEIMETOB Ha YPOBHE OCHOBHOTO O0IIIEro 00pa3oBaHMs.
[Iporpamma 1o ¢u3uKe yCTaHABIMBACT paclpeielieHie YIeOHOTo MaTepralia 1o rojgaM o0ydeHus (1o
KJjlaccaMm), IpejyiaraeT NpUMEpPHYIO M0CIe10BaTENbHOCTh U3yUEHHUS] TEM, OCHOBAaHHYIO Ha JIOTMKE Pa3BUTHUS
MIPEIMETHOTO COAEPKAHUS U YyUETE BO3PACTHBIX OCOOCHHOCTEHN 00ydaromuxcs.
[IporpaMmma 1o ¢usuke pa3paboTaHa € LEIbI0 OKAa3aHUS METOJWYECKOW TMOMOIIM YUUTENI0 B
co37aHUU paboyel MPorpaMMBbI 10 Y4eOHOMY IIPEIMETY.
®u3zrKa ABISETCS CUCTEMOOOPA3YIOIINM ISl €CTECTBEHHOHAYYHBIX YUEOHBIX MPEAMETOB, OCKOIbKY
(bu3UYeCcKue 3aKOHBI JIeKAT B OCHOBE MPOIECCOB U SIBJICHUM, U3ydaeMbIX XUMUEH, OMOJIOTHEN, aCTPOHOMHUEH
n (usznyeckoil reorpadueil, BHOCUT BKJIaJ B E€CTECTBEHHOHAy4YHYIO KapTUHY MHpa, MPEAOCTABIISET
Haubojee scHble o0Opa3lbl MPUMEHEHHS HAYYHOIO METOJa IO3HAHHs, TO €CTh clocoba MOoJTydyeHUs
JIOCTOBEPHBIX 3HAHUI O MHpE.
OpHa U3 TIIaBHBIX 3ajad (U3MUYECKOTO 00pa3oBaHUs B CTPYKType 0OIero oOpa3oBaHUs COCTOUT B
(hopMHUPOBAHUH €CTECTBEHHOHAYYHOM IpaMOTHOCTH M MHTEpEca K HayKe y 00yJaromuxcsl.
N3yuenue ¢pu3uku Ha 6a30BOM YpPOBHE IpENIOJiaraeT OBJIAJICHUE CIEIYIOIUMUA KOMIETEHTHOCTSIMH,
XapaKTepU3YIOIINMH €CTECTBEHHOHAYYHYIO TPAMOTHOCTb!
®HAYy4YHO OOBSCHSATH SIBJICHMUS,
® OIICHUBATh U IOHUMATh OCOOEHHOCTH HAyYHOTO MCCIIEI0OBAHUS;
® IHTEPIIPETUPOBATh JaHHbIE W HCIIOJIb30BATh HAYYHBIE [OKAa3aTeNbCTBA MJIsi TOJYYECHUS
BBIBOJIOB.
enn wn3yueHus (U3MKH HAa YpOBHE OCHOBHOTO 00IIero obpazoBaHus omnpeneneHsl B KoHrenmum
npenoaaBaHus yueOHoro npeameta «dusnkay B 00pazoBaTeabHBIX Opranu3amnusax Poccuiickoit deaepanun,
peayn3yIoUMX OCHOBHBIE 00IIe00pa3oBaTeNbHble MPOrpaMMbl, YTBEpKIAEHHON pemeHueMm Komternu
Munucrtepctsa npocsernieHus: Poccuiickoii @enepanuu (mpotokoit ot 3 aexadpst 2019 r. Ne [1K4BH).
Hesun nzyyenus Gu3UKu:
¢ [IpHOOpEeTEeHNE UHTEpECa U CTPEMJICHHS 00YyJaloIIUXCsl K HAYYHOMY HM3YYEHHUIO MPUPOJIbI, Pa3BUTHE
UX UHTEJUIEKTYaJIbHBIX U TBOPYECKUX CIIOCOOHOCTEI;

® pa3BUTHE NPEJCTABICHUNA O HAYYHOM METOJE MO3HAHUA U (POPMHPOBAHHE MCCIIEOBATEIHCKOTO
OTHOIICHUS K OKPYKAIOIIUM SIBICHUSM;

¢ hopMHpOBaHNE HAYYHOTO MHPOBO33PEHHs KaK pe3yibTaTa M3Y4YEeHUS OCHOB CTPOCHHUS MaTepHH U
(byHIaMEHTAJIbHBIX 3aKOHOB (DU3HKHU;

¢ hopMHpoBaHHEe MPEJCTABICHUN O posi (DU3UKHU AJISl PA3BUTHUS JPYTUX €CTECTBEHHBIX HAyK, TEXHUKH
U TEXHOJIOTHIA;

®pa3BUTHE NPEJCTABICHUN O BO3MOXHBIX cdepax Oynymiedl mpodeccnoHalIbHOW AeATeIbHOCTH,
CBSI3aHHOM C (PU3HMKOH, MOATOTOBKA K JaibHENIIeMy O0yYeHHIO B 3TOM HalpaBJICHUH.
JlocTikeHre ATHUX LeNiel MmporpamMMbl MO (HU3MKE Ha YpOBHE OCHOBHOrO oOIIero oOpa3oBaHHUs
o0ecreunBaeTcsl pelIeHneM CIeIyonX 3a1ay:
enpuoOpeTeHNe 3HAHMH O JUCKPETHOM CTPOCHMHM BEIIECTBA, O MEXAHWYECKHUX, TEIUIOBBIX,
AJIEKTPUYECKUX, MATHUTHBIX M KBAaHTOBBIX SBJICHUSX;

e IproOpEeTeHNEe YMEHUN OMNUCBHIBATE M OOBACHATH (U3MUYECKHE SBICHHUS C MCIOJIb30BaHUEM
MOJTyYEHHBIX 3HAHMIA;

® OCBOGHHME METOJIOB PELICHUS MPOCTEHUIIMX PAcUyETHBIX 33/7a4 C MCIOJb30BaHUEM (U3MUECKUX
MoJelnel, TBOPUECKUX U IPAaKTUKOOPUEHTUPOBAHHBIX 337a4;

® pa3BUTHE YMEHUU HAOMIOaTh MPUPOIHBIE SIBICHUS W BBIIOJIHSATH OIBITHL, JJAOOpATOpHBIE pabOTHI U
HKCTIIEPUMEHTANIbHbIE UCCIIE0BAHUS C UCTIOIb30BAHUEM U3MEPHUTEIBHBIX TPUOOPOB;



® OCBOCHHE MPUEMOB paboOTHl ¢ WH(popMaluel (HU3MUECKOTO COACPIKAHUS, BKIIIOYAs HHPOPMAIIHIO O
COBPEMEHHBIX JOCTHKCHUSIX (U3UKH, aHAIU3 U KPUTUIECKOE OIICHUBAaHKUE WH(OPMAIINY;
®3HAKOMCTBO CO cdepamMu Mpo(decCHOHANIBHOW NeATENbHOCTH, CBS3aHHBIMU C (U3HKOW, U
COBPEMEHHBIMH TEXHOJIOTHUSIMH, OCHOBAHHBIMH Ha JIOCTHIKEHUSIX (PU3MUECKON HAYKH.
Ha uzyuenue ¢pusuku (6a30BbIii ypOBEHB) Ha YPOBHE OCHOBHOTO 00IIIEro 00pa30BaHMs OTBOIUTCS
238 yacoB: B 7 kiacce — 68 yacoB (2 yaca B HeZIeN0), B 8 Kilacce — 68 yacoB (2 yaca B Hezelo), B 9 kiacce
— 102 gaca (3 gaca B HeeINIO).

[Ipemyaraemerii B mporpamme 1o (HU3UMKE MepedeHb JadOpaTOpHBIX pabOT M ONBITOB HOCUT
PEKOMEHATeNbHBIN XapakTep, YYUTENb JeJacT BBIOOp NpoBeneHHs JaOOpaTOPHBIX PabOT M OMBITOB C
y4€TOM MHJAMBUIYalIbHBIX OCOOEHHOCTEM OOydYarolMXCs, CIUCKAa AKCHEPUMEHTANbHBIX 3a/aHui,
IpeiaraéMblX B paMKax OCHOBHOTO TOCYAapCTBEHHOTO 3K3aMeHa 10 (PU3HKeE.

COJEP KAHUE OBYUYEHUA
7 KIIACC

Pazgea 1. @u3uka u e€ pojib B NO3HAHUU OKPYKAKOILEro MUpa.

dusnka — Hayka 0 npupoje. SABneHus npupoabl. OU3UYEcKue SBICHUS: MEXaHUYECKUE, TETUIOBLIC,
ANEKTPUYECKUE, MATHUTHBIC, CBETOBBIC, 3BYKOBBIE.

®dusndeckue BenmuuuHbl. M3Mmepenue ¢usznuecknx BenwunH. Pusmdeckue mpuOopsl. [lorpemrHocts
n3MepeHnil. MexayHapoaHas CUCTEMA €IUHUIL.

Kak ¢uszuka u apyrue ecTeCTBEHHbIE HAYKH H3YYalOT MPUPOTY. EcTecTBEeHHOHAYYHBI METO
MMO3HAHMS: HAOIOICHNE, TTOCTAHOBKA HAYYHOTO BOMPOCA, BBIABHKEHUE THIIOTE3, IKCIIEPUMEHT T10 TTPOBEPKE
TUmnoTe3, 00bsICHeHHE HaOM0aeMoro sBieHus. Onucanue GU3NIeCKUX SBICHHUHN C ITOMOTIIBIO0 MOICIICH.

Hemoncmpayuu.

1. MexaHuueckue, TEIJIOBBIE, AIEKTPUUECKIE, MATHUTHbBIE, CBETOBBIC SIBJICHUS.

2. Owusnyeckue npuOOPHI U IPOLIeIypa MPSMBIX U3MEPEHHUN aHAIOTOBBIM U TU(PPOBBIM PHOOPOM.

Jlabopamopnwie pabomel u onvimel.

Omnpenenenre HeHb! JeNIeHUs MIKAJIbl U3MEPUTEIBHOTO pudopa.

N3Mepenne pacCTosTHUM.

N3mepenune o0bEMa KUAKOCTH U TBEPAOTO TEa.

Ornpeznenenre pa3MepoB MaJIbIX TEJ.

N3mepenune Temneparypsl pU NOMOIIM KUAKOCTHOTO TEPMOMETPA U IaTYMKA TEMIIEPATYpPHI.
[IpoBenenue wmccneaoBaHUs MO NPOBEPKE TUIIOTE3bI: JAIbHOCTh MOJETA HIAPHUKA, IMYHIEHHOIO
TOPU30HTAIIBHO, TeM O0JIblIIe, YeM OO0JIbllIe BRICOTa MTYCKA.

Pasnen 2. [lepBoHayaibHble CBEJIEHUS 0 CTPOEHUU BellleCTBA.

Crpoenue BeliecTBa: aTOMbl M MOJIEKYJbl, MX pa3Mmepbl. OIBIThL, JI0KAa3bIBAOIIME JAUCKPETHOE
CTPOEHHE BEIIECTBA.

JIBrxxkenue uvactuil BeniecTBa. CBsI3b CKOPOCTH JBHMKEHMSI 4acTHUI] ¢ Temmeparypoil. bpoyHoBckoe
nBuxkenue, quddysus. BzanmoaelicTBre 4acTUIl BEIIECTBA: NMPUTSHKEHNUE U OTTAIKHMBAHUE.

ArperaTHble COCTOSIHHSI BEIIECTBA: CTPOCHHE T'a30B, KUAKOCTEH U TBEPIBIX (KPUCTAIITUYECKHX) TeTl.
B3auMocBs3bp Mex/1y CBOMCTBaMU BEILIECTB B PAa3HBIX arperaTHhIX COCTOSHUSX U UX aTOMHOMOJIEKYJISIPHBIM
ctpoeHueM. OcOOEHHOCTH arperaTHbIX COCTOSIHUM BO/IBI.

Hemoncmpayuu.

1. HaOGmronenue OpOyHOBCKOTO JBMKEHHUSL.

2. Habmopenue nudpoysuu.

3. HabGmronenue sBneHui, 0ObSICHSIOMMUXCS MPUTSHKEHUEM WM OTTAIKUBAHMEM YacTHUIl BEIIECTBA.

Jlabopamopuwvie pabomot u onvimol.

1. OueHnka quameTpa aToMa METOJIOM PSAIOB (C UCTIONIB30BaHUEM doToTpaduil).

2. OmbITHI O HAOIIOIEHUIO TEIUIOBOTO PACIINPEHHUS Ta30B.

3. OmbIThI 0 OOHAPYKEHUIO ACUCTBHSI CUIT MOJIEKYIISIPHOTO TMPUTSKEHHUSL.

Paznen 3. /IBu:keHue U B3auMo/ieiicTBHE TeJl.

Mexanuueckoe aBukeHue. PaBHomepHOoe u HepaBHOMepHOe JBiKeHHe. CkopocTb. CpenHss
CKOPOCTb MPU HEPABHOMEPHOM JIBIKEHHMH. Pacuér myTu 1 BpeMeHU ABUKEHUSI.

ocokrwhE



SIBnenue wuHepuuMM. 3aKOH HHepUMM. B3aumojeilcTBue Tesl Kak NpUYMHA HM3MEHEHMsI CKOPOCTH
nBrKeHMs Tel. Macca kak Mepa uHepTHOCTH Tena. [InoTHocTs BemecTBa. CBsI3b IIOTHOCTU € KOJIMYECTBOM
MOJIEKYJI B €IMHUIIE 00bEMA BEILLIECTBA.

Cuna Kak xapakTepUCTUKa B3auMoJecTBus Ten. Cuila ynpyroct u 3akoH I'yka. Mi3mepenue cuiibl c
MIOMOIIBIO TMHAMOMETpa. SIBiIeHHE TAroTeHMs U cuia TsokecTH. Cuila TSHKECTH Ha JApYrux IviaHerax. Bec
tena. HeBecomocth. CrojkeHue Cuil, HallpaBJIEHHBIX 10 OJHOW npsiMol. PaBHoxelcTByromas cui. Cuia
TpeHus. TpeHue CKOJIbKEHNS U TpeHue Nokos. TpeHue B Ipupoje U TEXHUKE.

Jemoncmpayuu.

Habnronenne MexaHU4eCKOTO ABIKEHHS TEa.
N3mepenue ckopoCcTH MPSMOJIUHENHOTO JBUKEHHUS.
HaGnronenue siBiieHUs] HHEPLIUU.
Habnronenne u3MeHEHUs1 CKOPOCTH MPH B3aUMO/ICHCTBHUHU TEIl.
CpaBHeHHE Macc 10 B3aUMOJICHCTBUIO TEl.
CrnosxeHue cuil, HalpaBJIEHHBIX 110 OJTHOW MPSIMOH.
ﬂaﬁopamopnbze padomot u onvimol.
1. OmpeneneHnie CKOPOCTH PpPAaBHOMEPHOTO  JIBUKEHHS (IIapuka B JKUJKOCTH, MOJENU
ANEKTPUUECKOTO aBTOMOOMIISI U TaK JIajiee).
Onpenenenne cpeHel CKOPOCTH CKOJIBKEHUS OpycKa WM IIapuKa 0 HAKJIIOHHOM TJIOCKOCTH.
Onpenenenre MIOTHOCTU TBEPAOTO TeNa.
4. OnpITel, JEMOHCTPUPYIOIIHE 3aBUCUMOCTb pacTsoKeHHus  (medopmari) —TPYXKHHBI  OT
MIPUIIOKEHHOMN CHUIIBI.
5. OmnbIThl, JEMOHCTPUPYIOLINE 3aBUCUMOCTb CHJIbI TPEHUSI CKOJIbXKEHHsI OT Beca Tella U XapakTepa
CONIPHUKACAIOIINXCS TOBEPXHOCTEN.

Paspnen 4. laBiieHue TBEPABIX TeJl, sKMAKOCTEH U ra3os.

HaBnenue. CriocoObl yMEHbILIEHUS U YBEUYECHUS JaBieHud. J(aBieHue raza. 3aBUCUMOCTh JIaBJICHUS
raza ot o0béma, Temnepatypsl. [lepenaya gaBieHus TBEPIBIMU TeJaMH, >KHIKOCTAMHU U razaMu. 3aKOH
[Tackans. [THeBMaTnueckre MamuHbL. 3aBUCHMOCTh JABJICHUS JKUJIKOCTUA OT TIIyOWHBI. [ mapocTaThuueckuit
napanokc. Coobmaronuecst cocynsl. ['uapaBiandeckue MexaHu3Mbl.

AtMmocdepa 3emnu u arMmochepHoe maBieHue. [IpuumMHBI CylIeCTBOBAHUS BO3AYITHON 000JI0YKH
3emmu. OneiT Toppuuenmu. M3mepenne atMochepHOTo MaBieHUs. 3aBUCUMOCTh aTMOC(HEPHOTO JTaBJICHUS
OT BBICOTHI HaJl ypoBHEM Mopsl. [Ipubops! 1715 u3MepeHus aTMOCPEepHOro TaBICHHUS.

JleiicTBHE KUIKOCTH U Ta3a Ha MOrPYyKEHHOE B HHUX Teso. BolTankuBaromas (apXxumenoBa) CHIIA.
3akoH Apxumena. [1naBanue Ten. Bo3ayxomnnaBanue.

Jemoncmpayuu.
3aBUCUMOCTD JABJICHUS I'a3a OT TEMIIEPATYpBI.

[lepenaua naBneHus )KUJIKOCTBIO U Fa30M.

CooOmaromuecs coOCypl.

I'mnpaBauyeckuil mpecc.

[IposiBnenue aelicTBUS aTMOC(EPHOTO JTaBICHUSI.

3aBUCHMOCTh BBITAJKUBAIOIIEH CHIIBI OT 00bEMa MNOTPYKEHHOW YacTW Tejla U IUIOTHOCTH

AKUJKOCTH.

PaBeHCTBO BBITAJIKMBAIOILIEH CUITBI BECY BBITECHEHHOM KUIKOCTH.

8. VYcnoBue muaBaHus TeN: IUIABaHUE WIM MOTPYKEHHE TEl B 3aBUCHUMOCTH OT COOTHOIICHHS
IJIOTHOCTEN TeJa U KUJIKOCTH.

Jlabopamopuwvie pabomot u onvimol.

1. HUccnenoBanue 3aBUCMMOCTH Beca Tesa B BOJIE OT 00bEMa MOTPYKEHHOHN B )KHJIKOCTh YaCTH TeTa.

2. OmpepneneHue BHITATKUBAIOIICH CHIIBI, IEHCTBYIOIIEH Ha TEJO, MOTPYKEHHOE B )KUJIKOCTb.

3. TIpoBepka HE3aBUCHMOCTH BBITAIKHBAIOIIECH CHUITBI, IEHCTBYIONIEH Ha TENO B KUIKOCTH, OT MAaCChI
Tena.

4. OmnbIThl, NEMOHCTPUPYIOIINE 3aBUCHMOCThH BBITAJTKUBAIOIICH CHUJIBI, JEHCTBYIONIEH Ha TENO B
KUAKOCTH, OT 00BEMA MOTPYKEHHOM B KUIKOCTh YACTU TENA U OT MJIOTHOCTHU KHUAKOCTH.

5. KouctpyupoBanue apeomerpa WM  KOHCTPYUpOBaHHE JIOJKM U  OIpeleleHHe e
IPY30II0AbEMHOCTH.

Pa3pea 5. PaGora u MomHOCTb. JHEpIrus.

Mexanunueckasi pabota. MOITHOCTb.

oakrwnE
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[IpocThle MexaHM3MBI: pbIYar, OJIOK, HAKJIOHHAs IUIOCKOCTh. [IpaBWiio paBHOBecHs pslyara.
[IpumeHeHne mpaBuiia paBHOBECHS pblyara K ONOKy. «3osoToe mpaBmio» MexaHuku. KIIJ| mpocteix
MexaHu3MoB. [IpocTeie MeXaHNU3MBbI B OBITY U TEXHHUKE.

Mexanundeckass sHeprus. Kunerndeckas M noreHuuanbHas dHeprus. lIpeBpamneHue omHoro Buaa
MEXaHUYECKOM 3HEPTrUU B Jpyroil. 3aKOH COXpaHEHUS JHEPTHU B MEXAHHUKE.

Jemoncmpayuu.

1. Tlpumepsl IPOCTHIX MEXaHU3MOB.

Jlabopamopnuie padbomul u onvimol.

1. Onpenenenne pabOTHI CHIIBI TPEHUS TPU PABHOMEPHOM JBUKCHHUH Teja IO TOPH30HTAIBLHOU

IIOBEPXHOCTH.

2. HccrnenoBanue yclnoBHil paBHOBECHS phlyara.

3. Usmepenne KIIJl HaKJIOHHON TIIOCKOCTH.

4. W3yueHue 3aKOHa COXpaHEHUS MEXaHUYECKOU SHEPTUH.

8 KUIIACC

Pa3nen 6. TenyioBble siBJI€HUS.

OcHOBHBIE TIOJIOKEHUSI MOJIEKYJIIPHO-KHHETHYECKON TEOPUH CTPOCHHS BelecTBa. Macca U pa3mMepbl
aTOMOB M MOJIeKYJI. OTBITHI, TIOITBEPKAAIOIINE OCHOBHBIE TIOJIOKEHHS MOJIEKYISIPHOKUHETUYECKON TEOPHUH.

Monenu TBEPIOTO, )KUJIKOTO U ra3000pa3HOro cOCTOsIHUM BemecTBa. Kpucramueckue u aMopQHbie
tena. OOBSICHEHHE CBOWCTB Ta30B, JKMJIKOCTEH W TBEPABIX TEI HA OCHOBE IOJIOKEHUN MOJIEKYISIPHO-
KHHETHYeCKO# Teopun. CMauynBaHUe W KaMWUIAPHBIC sIBJICHUS. TeTuIoBOe paciupeHne u ckaTue.

Temmepatypa. CBsA3b TeMmepaTypbl CO CKOPOCTBIO TEIUIOBOTO JIBIDKCHUSI YacTHIl. BHYyTpeHHSs
sHeprus. CrocoObl M3MEHEHHUs] BHYTPEHHEW DSHEpPruu: TeIUlonepenada W COBEpPIICHHE padoThl. Busr
TETUTOTIEPEIauH: TEIIOMPOBOAHOCTD, KOHBEKITUS, H3TyUeHHE.

KomuuecTBo TemnoTel. YienbHas TEMIOEMKOCTh BEHIECTBA. TeMJIO00OMEH M TEIUIOBOE PaBHOBECHE.
VYpaBHeHue TterioBoro OanaHca. [lmaBieHwe W OTBepACBaHWE KPUCTALIMYCCKHUX BEIIECTB. Y JenbHas
teriota TiaBiaeHus. [lapooOpaszoBanme u koHaeHcarus. Mcnapenwe. Kumenwe. YaenbHas Temiora
napooOpa3oBaHusl. 3aBUCUMOCTb TEMITEPATypPhl KUTIEHUS OT aTMOC(HEPHOTO TaBJICHUS.

BrnaxnocTs Bo3ayxa.

DHeprus TOIMBA. Y IeIbHasl TEMJI0Ta CTOPaHUSL.

[Ipunnumer pabotel TermoBbix asuratenei KIIJ TemoBoro apurarens. TerioBble ABUTATENH H
3aIUTa OKPY)KAIOIIECH CPEeIbl.

3aK0oH COXpaHEHUs U MPEBPAIICHUS YHEPTUU B TEIUIOBBIX IPOIIECCaX.

Jemoncmpayuu.

Ha6nronenne 6poyHOBCKOTO JIBHYKEHUS.

Ha6mronenue quddysuu.

HalGnronenue siBIeHU I CMauyMBaHUS M KalTWJUISIPHBIX SIBICHUH.

HabGnrogenue TenioBoro pacuiupeHus Tedl.

N3menenue naBieHus ra3a Npyu K3MEHEHUH 00bEMa U HArpeBaHWU WJIU OXJIKICHUU.
[IpaBuna u3mMepeHus: TeMiepaTypsl.

Bunbl Terionepenaun.

OxnaxiIeHue IPU COBEPIICHUH PAOOTHI.

HarpeBanue rpu coBepiiieHur paboThl BHEITHUMH CHJIAMH.

0. CpaBHeHuE TEIIOEMKOCTEH Pa3TUYHBIX BEIIECTB.

1. HaGnronenue KAmeHus..

12. HaGnroieHre moCTOSHCTBA TeMIIepaTyphl IPH TIJIaBJICHUH.

13. Mopenu TEIUIOBLIX ABUTATEIEH.

Jlabopamopuwvie padomot u onvimel.

OnbIThI MO OOHAPYKEHUIO JEHCTBUS CHII MOJIEKYIISIPHOTO MPUTSKEHHUS.

OnBITHI MO BRIPAIIMBAHUIO KPUCTAJIOB TIOBAPEHHOM COJIM WIIM caxapa.

OnbITHI IO HAOTIOACHUIO TETIJIOBOTO PACIIUPEHHUS Ta30B, KUAKOCTEH U TBEPBIX TETI.
Omnpenenenre AaBleHUs BO3IyXa B OasIOHE MITIPHIIA.

OnbITHI, TEMOHCTPUPYIOIINE 3aBUCUMOCTD JIABJICHHUS BO3/AyXa OT €ro 00bEMa M HarpeBaHUS WUITU
OXJIAXKICHMSL.
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6. IIpoBepka rumoresbl JTUHEHHOW 3aBUCUMOCTU JUTMHBI CTOJOMKA KHJIKOCTH B TEPMOMETPHUECKON
TpyOKe OT TeMIepaTyphl.

7. Habnromenne W3MEHEHHS BHYTPEHHEH SHEpPruu Tella B pe3yibTaTe Teruionepenadn u paboThl

BHEIIIHUX CHUJL.

UccnenoBanue siBiieHUs TEIIOOOMEHA MPU CMEIIMBAHUU XOJIOIHON U TOPSYEil BOIBI.

OmnpeneneHre KOMUYECTBA TEIUIOTHI, TOJYYCHHOTO BOJIOW TIPpU TEIUIOOOMEHE C HAarpeThiM

METAJUTMYECKUM ITUITMHAPOM.

10. Onpenenenne yaenbHOM TETNIOEMKOCTH BELIECTBA.

11. VccnenoBanue mporiecca uCnapeHus.

12. Onpenenenre OTHOCUTEIBHOM BIAKHOCTH BO3yXa.

13. Onpenenenne yaenbHON TEIOTHI IIABICHHS JIbA.

Pazjen 7. DilekTpuyeckne 1 MATHUTHbIE SIBJICHUS.

Onektpuzarus Ten. J[Ba poaa 3JeKTpUUecKuX 3apsioB. BizauMoneicTBue 3apspDKEHHBIX TeN. 3aKOH
Kynona (3aBUCUMOCTb CHUJTBI B3aUMOICHCTBUS 3aPSDKCHHBIX TEJI OT BETUYUHBI 3aPSJIOB U PACCTOSTHUSI MEKTY
TeJIaMu).

Onektpuyeckoe moje. Hanpsoxk€HHOCTh  diekTpuueckoro mojs. [IpuHIuUN  cymeprno3uiuu
ANIEKTPUYECKHX OJIeH (Ha KaUeCTBEHHOM YPOBHE).

Hocutenu »snexTpuuyeckux 3apsaoB. OJIEMEHTapHBbIM 3ieKTpuueckuil 3apsia. CTpoeHue artoma.
[TpoBOIHUKH U TUAIAEKTPUKU. 3aKOH COXPAHEHHS DJIEKTPUUECKOTO 3apsia.

DNEeKTPUYECKUM TOK. YCJIOBHS CYIIECTBOBAHUS AIEKTPHUUECKOTO TOKAa. VICTOYHWKK TOCTOSIHHOTO
Toka. JIEWCTBUS DIEKTPUUYECKOTO TOKa (TEIMJIOBOE, XWMHYECKOE, MArHUTHOE). DJIEKTPUYECKHN TOK B
KHUJKOCTSX M razax.

Onektpuueckas wnenb. Cwia Toka. OJeKTpuuecKoe HampspkeHue. CONpOTHBIIEHHE ITPOBOJIHUKA.
VY nenbHOE conmpoTHBIEHUE BenlecTBa. 3akoH Oma aiis ydactka nenu. [locnenoBarensHoe U napajjieslbHOE
COEIMHEHHUE MPOBOJHUKOB.

PaGota w MomHOCTH 3yeKTpuueckoro Toka. 3akoH JDkoyma—Jlenna. DnexkTpuyeckue Lenu |
MOTpeOUTENH dIEKTPUUECKOl 3Heprun B ObITy. KopoTkoe 3aMbIkaHue.

[TocTrosiHHBIE MarHuThHL. B3aummonelcTBUE MOCTOSIHHBIX MarHUTOB. MarHuTHoe mnose. MarnuTtHoe
noJie 3eMJId ¥ €ro 3Ha4eHue sl )Ku3HU Ha 3emite. OnbIT Dpcerena. MarHuTHOE MoJie AIEKTPUYECKOTO TOKa.
[IpuMeHeHne 5SIEKTPOMAarHUTOB B TEXHUKE. JleCTBHME MAarHUTHOIO IOJISI HAa IPOBOJHUK C TOKOM.
DNeKTpoABUTraTENb NOCTOSHHOIO TOKa. Vcronb30BaHue 3JEKTPOABUTATENIEH B TEXHUYECKUX YCTPOMCTBAX U
Ha TpaHCHOpTe.

OnbiTel Dapanes. SBiaeHue 37eKTpoMarHuTHOM HMHAYKIWU. [IpaBuio JleHma. DiekTporeHeparop.
CriocoObl  MOJIy4eHHUS! DJICKTPUUECKONW DSHEPrHH. OJEKTPOCTAHIIMM HA BO300OHOBISEMBIX HCTOYHHMKAX
SHEPrUH.

Jemoncmpayuu.

DnekTpusanus Teil.

JIBa pojia AIEKTPUYECKUX 3apsA0B U B3aUMOJICHCTBUE 3apsHKEHHBIX TEll.
YCTpOKCTBO U AEUCTBUE DIIEKTPOCKOIIA.

DneKTpoCcTaTUYEeCKask UHIYKLUA.

3aKOH COXpAaHEHUS IEKTPUUECKUX 3aps/IOB.

[IpoBOAHMKY U AUDIIEKTPUKH.

MopenupoBaHu€e CUIIOBBIX JIMHUM 3JIEKTPUUYECKOTO MOJIS.
HcTroyHukH NOCTOSTHHOTO TOKA.

JlericTBUA SIIEKTPUYECKOTO TOKA.

0. DnexTpuuecKuil TOK B )KHJIKOCTH.

11. I'a30BBIif pa3ps.

12. smepeHue CUibl TOKa aMIEePMETPOM.

13. smepeHune aeKTpUIecKOro HaMpsKeHUs. BOJIbTMETPOM.

14. PeocrtaT u Mara3uH COMPOTUBIICHHIA.

15. B3aumoelicTBE IOCTOSTHHBIX MarHUTOB.

16. MoaenupoBaHre HEBO3MOXKHOCTH pa3JiefieHus IOJIOCOB MarHUTa.
17. MopaenupoBaHre MarHUTHBIX TOJIEH MMOCTOSTHHBIX MAarHUTOB.

18. OmeIT Opcrena.

19. MarauTtHoe noJie TOKa. DJIEKTPOMAarHHT.
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20. JleficTBME MarHUTHOTO TOJISI HA TPOBOJHUK C TOKOM.

21. DneKTpoABUraTeNh MOCTOSHHOTO TOKA.

22. UccrienoBanue sIBICHUS SJIEKTPOMArHUTHON MHTYKIIHH.

23. OnbiTer Dapajes.

24. 3aBUCUMOCTD HaNpaBJICHUS HHIYKIIHOHHOTO TOKA OT YCIOBHM €ro BOSHUKHOBEHHUS.

25. DIEKTpOTeHepaTop MOCTOSHHOTO TOKA.

Jlabopamopnuie pabomul u onvimel.

OmnbITH IO HAOIOICHHUIO IEKTPU3AIMH TEJI MHAYKIIHEH U IIPH COMPUKOCHOBEHHU.

HccenenoBanue AeCTBUA 3IEKTPUUECKOTO NOJI HA POBOJAHUKHU U AUDIICKTPUKH.

C6opka u mpoBepka pabOThI AIMEKTPHUECKON IETH MOCTOSTHHOTO TOKA.

H3mepeHune u peryanpoBaHue CHIIBI TOKA.

W3mepenune u peryimpoBaHne HANPSKEHUSL.

HccnenoBanue 3aBUCUMOCTH CHJIBI TOKA, UIYILIETO YEPE3 PE3UCTOP, OT COMPOTUBIICHUS pE3UCTOPA

Y HaNpsDKEHUS Ha PE3UCTOPE.

7. ONBITHI, TEMOHCTPUPYIOIINE 3aBUCUMOCTH AIIEKTPUYECKOTO COTPOTUBIICHHUS MPOBOJHUKA OT €r0
JUTUHBI, TUIOIIA/IN TIONIEPEYHOTO CEYCHHUSI U MaTepuraa.

8. IlpoBepka mpaBWiia CIOKEHHUS HANPSDKEHWH TIPH  IOCIEIOBATEILHOM COSAMHEHHH JIBYX
PE3UCTOPOB.

9. TIpoBepka mpaBuiia sl CUJIBI TOKA MPH MMAapaUIEITFHOM COSTUHEHUN PE3UCTOPOB.

10. Onpenenenne pabOTHI AMEKTPHUECKOTO TOKA, UAYIIETO Yepe3 Pe3UCTOP.

11. OnpeneneHne MOIIHOCTH IEKTPUIECKOTO TOKA, BBIICTIIEMON HA PE3UCTOPE.

12. UccnenoBaHue 3aBUCUMOCTH CHJIBI TOKA, HAYIIETO Yepe3 JTAMIIOUKY, OT HAIpsHKCHUS Ha HEl.

13. Onpenenenne KII1JI HarpeBaTens.

14. ViccnenoBaHre MarHUTHOTO B3aUMOJICHCTBUS TIOCTOSTHHBIX MarHUTOB.

15. U3y4yeHre MarHUTHOTO MOJISI TOCTOSIHHBIX MAarHUTOB MPHU X 00bETMHEHUU U pa3ICJICHUN.

16. UccnenoBanue AeWCTBUS AIEKTPUIECKOTO TOKA HA MAaTHUTHYIO CTPEIIKY.

17. OnbIThl, JEMOHCTPUPYIOLINE 3aBUCUMOCTb CHUJIBI B3aUMOJEUCTBUS KATYIIKH C TOKOM W MarHura
OT CHJIBI TOKA U HAIIPABJICHUS TOKA B KaTYIIIKe.

18. N3yyenue neiicTBUS MarHUTHOTO MOJISl HA TPOBOJHUK C TOKOM.

19. KoncrpynpoBaHue U U3y4eHHE padOTHI AJICKTPOIBUTATENS.

20. Usmepenne KII]] amekTpoaBuraTeIbHOM YCTAHOBKH.

21. OnbITEl MO MCCIEAOBAHUIO SIBJICHUS DJECKTPOMAarHUTHOM WHIYKLHU: HCCIEAOBAHHE U3MEHEHHI
3HAYEHUS U HANPaABJICHUS UHIYKIIMOHHOTO TOKA.

ogakrwdE

9 KIIACC

Paznen 8. Mexannueckue siBJICHUA.

Mexanuueckoe aBwxkeHue. MarepuanbHass Touka. CucrtemMa oTcu€ra. OTHOCUTEIBHOCTb
MEXaHUYECKOTO ABWXKEHUsA. PaBHOMEpHOE mpsAMOiIuHEHHOe aBWxkeHue. HepaBHOMEpHOE MPSMOIMHEITHOE
nBukeHue. CpeHsis U MTHOBEHHAs: CKOPOCTh TeJla TP HEPABHOMEPHOM JIBUKEHUHU.

Yckopenue. PaBHoyckopeHHoe npsiMosinHeliHoe nBmkeHue. CBodoanoe nmaaenue. Onbitel [anumnes.

PaBHOMepHOE ABIKEHUE MO OKpYKHOCTH. Ilepron u vacrota obpamenus. JluneiiHas u yriosas
ckopoctu. LleHTpocTpeMuTeNbHOE YCKOPEHHUE.

[TepBriit 3akoH Hprorona. Btopoii 3akoH Herorona. Tperuit 3akon Herotona. Ilpuniun
CYIIEPIIO3ULIUU CHIL.

Cuna ynpyroctu. 3akoH ['yka. Cuiia TpeHMs: CHJIa TPEHUS CKOJIbKEHUS, CHIJIa TPEHUSI TTOKOs, Ipyrue
BU/Ibl TPECHMUS.

Cuna TspKeCTH U 3aKOH BCEMHPHOTO TSATOTEHUS. Y CKOpeHUe CBOOOHOTO MajeHus. [[BrkeHue miaHeT
Bokpyr CounHua. [lepBast kocmuueckasi CkopocTb. HeBecOMOCTh U neperpys3ku.

PaBHOBecue MarepuanabHOM TOUkH. AOCOMIOTHO TBEpAOEe Teno. PaBHOBecwe TBEPAOro Tena ¢
3aKpEIUIEHHOMN OChIO BpaleHuss. MoMeHT cuiibl. LIeHTp TskecTH.

Nmnynbe Ttena. U3Menenue ummnynbca. Mnynbe cuiibl. 3aKOH COXpaHEHMs] UMITylbca. PeakTuBHOE
JBUKEHUE.

Mexannyeckass paboTa ¥ MOIIHOCTh. PaboTa cui TsKecTd, ynpyroctu, TpeHus. CBsI3b dHEPTrUU H
paboTel. [loTeHnmanpHast SHEPTUs Tena, MOAHITOrO HaJ MOBEPXHOCThIO 3eMid. [loTeHnuanbHass SHEprus



ckaroi mnpyxussl. Kunernueckas sHeprus. Teopema O KHHETHYECKOW SHEPruu. 3aKOH COXpaHEHMS
MEXaHUYECKON YHEPTUH.

Jemoncmpayuu.

1. HaGnronenue MEXaHUYECKOTO JABIKCHHS T€JIa OTHOCUTENIFHO PAa3HbIX T OTCUETA.

2. CpaBHeHHE ITyTEH M TPACKTOPHH JBWKEHHS OJHOTO M TOTO K€ Tela OTHOCHTEIBHO PAa3HBIX Tell
oTcuéTa.

3. H3mepeHune CKOpOCTH U YCKOPEHUS MPSMOIMHEHHOTO ABYKCHHSL.

4. HWccnenoBaHue NPU3HAKOB PaBHOYCKOPEHHOTO JIBUKEHHUSI.

5. HabmioneHue ABMKEHHS TEJIa IO OKPYXHOCTH.

6. HaOnromeHne MEeXaHWYECKUX SIBICHHUH, MPOMCXOAIIMX B cUcTeMe oTcuéra «Tenexka» mpu e
PaBHOMEPHOM U YCKOPEHHOM JBIKEHHH OTHOCHTEIILHO KaOMHeTa (U3UKH.

7. 3aBUCHMOCTb YCKOPEHHS TeJla OT MacChl Tejla U JEHCTBYIOLIEH Ha HETO CUJIBL.

8. HabmroneHnue paBeHCTBa CHII IPU B3aUMOJICHCTBUU TEJ.

9. H3meHeHue Beca Teja MpH yCKOPEHHOM JIBH)KCHUH.

10. [Tepenaya uMIysbCca MpHU B3aMMOICHCTBHH Tell.

11. IlpeoOpa3oBaHus 3HEPTUU IPU B3aUMOJCHCTBUH TEN.

12. CoxpaHeHue UMITyJIbCa IPU HEYIPYTOM B3aUMOJICHCTBUH.

13. CoxpaHeHue UMITyJIbCca TP a0COTIOTHO YIIPYTOM B3aUMOICHCTBUU.

14. HabGmroieHre peakKTHBHOTO JBUKEHUS.

15. CoxpaHeHue MexaHU4eCKOW dHEpruu npu cBOOOHOM Na/ICHUU.

16. CoxpaHeHre MEXaHUYECKOM SHEPTUH MIPH JBYKEHUH TeJIa IO ISHCTBUEM MPYKHHBI.

Jlabopamopnuie padbomul u onvimeol.

1.

2.
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10.

11.

KoncTpynpoBanue Tpakra il pa3roHa M JAJIbHEHIIEr0O PaBHOMEPHOTO ABWKECHUS IIapUKa WU
TCJICKKHU.

Omnpenenenne cpenHeld CKOPOCTH CKOJBKEHHUS Opycka WM JIBIDKCHHS IIapHKa MO HAKIOHHOW
MJIOCKOCTH.

Omnpenenenre yCKOpeHHs Tela IpU PaBHOYCKOPEHHOM JIBMKEHHUH 110 HAKJIOHHOM MJI0CKOCTH.
HccnenoBanue 3aBUCUMOCTH IIyTH OT BPEMEHHU NPU PaBHOYCKOPEHHOM ABMKEHUHU 0€3 HayallbHOM
CKOPOCTH.

[IpoBepka TUMOTE3bl: €CIM MPU PABHOYCKOPEHHOM JBIKEHHUU O€3 HadajJbHOW CKOPOCTH IYTH
OTHOCSITCS KaK psii HEYETHBIX YHCEIl, TO COOTBETCTBYIOLIUE MPOMEKYTKHA BPEMEHHU OJMHAKOBBIL.
HccnenoBanue 3aBUCUMOCTH CUIIBI TPEHUS CKOJIBKEHHS OT CHJIbI HOPMAJIbHOTO JTaBJICHHUSL.
Onpenenenne kodpdUIIMEHTa TPEHUS CKOJIBKCHHUS.

Omnpenenenue KECTKOCTU MPYKUHBI.

Omnpenenenrne paOOThl CHIIBI TPEHUS NPU PAaBHOMEPHOM JBMKEHHM Tela MO0 TOPU30HTAIBHOM
MTOBEPXHOCTH.

Omnpenenenre padoOThl CHIIBI YIIPYTOCTH NPU MOABEME Ipy3a C UCIOIH30BAHUEM HEMOIBUKHOTO U
MOJIBIKHOTO OJIOKOB.

N3ydeHue 3akoHa COXpaHEHUSI SHEPTUU.

Pa3zgen 9. Mexannyeckue Koj1e0aHus U BOJIHBI.

KonebartenbHoe apmwkenne. OCHOBHbIE XapaKTEPUCTHKHU KOJIeOaHWIl: MEpUOJ, YacTOTa, aMILUIUTY/a.
Marematuueckuii U Ipy>KUHHBIN MasTHUKH. [IpeBpaliieHue sHeprun npu KoiaeOaTeIbHOM JABHKEHUU.

3aryxaromue koneOaHusi. BeiHyxaeHHsle konebanusa. Pesonanc. Mexanuueckue BosHbl. CBoiicTBa
MEXaHU4eCKUX BOJIH. [IpooibHbIE U TIoniepeyHble BOJIHBL. J[JIMHA BOJIHBI M CKOPOCTh €€ PaclpOCTPAHECHHUSI.
MexaHuueckue BOJHBI B TBEPAOM TeN€, CEHCMUYECKHE BOJIHBI.

3Byk. ['poMKOCTh 3ByKa U BeIcOTa TOHA. OTpakeHue 3Byka. HGpa3ByK U yIbTpa3ByK.

Jemoncmpayuu.

ocouarwdE

HaGnronenue xonebaHuii Tes moJ1 AeHCTBUEM CHIIBI TSHKECTH U CHIIBI YIIPYTOCTH.
Habnronenue xonebanuii rpy3a Ha HUTH U Ha TIPY>KUHE.

HaGnronenue BoIHYX/IEHHBIX KOJIeOaHUN U pe30HaHca.

Pacripoctpanenne npoJoabHbIX U IONEPEYHBIX BOJIH (HA MOJIENH).

HaGnronenue 3aBUCIMOCTH BBICOTHI 3BYKa OT YacTOTHI.

AKyCTHUECKHI pE30HaHC.

ﬂaﬁopamopnble padomul u onvimol.

1.

OHpe,Z[eJ'IeHI/IC YaCTOTHI U IIEpHUOaa KOJIeOaHHMI MaTEeMaTHYECKOr0 MasTHUKA.



Omnpenenenne 4acToThl U IEpHo/ia KojaeOaHui NpyKMHHOTO MasiTHUKA.
HccnenoBanue 3aBUCUMOCTH MEPHOa KOJIEOaHNUH TTOJBEIICHHOTO K HUTH I'Py3a OT JJIMHBI HUTH.
HccnenoBanue 3aBUCMMOCTH IIEpUOA KOJIEOAHUN IPYKMHHOIO MasiTHUKA OT MacChl rpysa.
[TpoBepka HE3aBUCUMOCTH IMEpHO0/1a KoJieOaHuil rpy3a, MOABEHIEHHOTO K HUTH, OT MacChl Ipy3a.
OmnbITHL, AEMOHCTPUPYIOIINE 3aBUCUMOCTD MEPHO/Ia KOJIeOaHUH MPY>KUHHOTO MasTHUKA OT MacChl
Ipy3a U )KECTKOCTH MPYKUHBI.
7. W3mepeHune ycKOpeHUs: CBOOOIHOTO ITaICHHUS.
Pa3nes 10. DinekTpoMarHuTHoOe 1MoJie M 3JIEKTPOMATHUTHbIE BOJIHBI.
DNEeKTpOMarHUTHOE MoJie. DJIEKTPOMarHUTHbIE BOJIHbI. CBOMCTBA 3J€KTPOMarHUTHBIX BOJH. Illkana
3JIEKTPOMArHUTHBIX BOJIH. Vcnonb30BaHue 371€KTPOMAarHUTHBIX BOJIH JJIsl COTOBOM CBSI3H.
DnekTpoMarHuTHas npupoja ceera. CKopocTh cBeTa. BoHOBBIE CBOMCTBA CBETA.
Jemoncmpayuu.
1. CaoiicTBa 21EKTPOMArHUTHBIX BOJIH.
2. BoutHOBBIC CBOCTBA CBETA.
Jlabopamopnwie pabomel u onvimel.
1. M3ydeHue cBOWCTB AJIEKTPOMArHUTHBIX BOJIH C MIOMOIIBIO MOOUIIBHOTO TeIe(OHa.
Pa3nes 11. CBeToBbIe AAIBJICHMS.
JlyueBasst moxenb cBera. Mcrounuku cBeta. IIpsimMosmHeliHOE pacnpoCTpaHEHUE CBeTa. 3aTMEHMS
Counnna u JIynel. Otpaxenne cBera. [nockoe 3epkaiio. 3akOH OTpa)K€HUsI CBETA.
[Ipenomnienrie cBeta. 3akoH TmpernomiieHus cBeta. [lomHOE BHYTpEHHEE OTpaKEHHE CBETA.
Hcnonb30BaHNe NOJHOTO BHYTPEHHETO OTPaXXEHHsI B ONTHYECKUX CBETOBOAX.
Jlunza. Xon mydeii B ima3e. OnTHdeckas cucreMa (oroanmnapara, MUKPOCKOTa U Tesieckomna. [ a3 kak
onTHYecKas cucreMma. bauzopykocTs U JaIbHO30PKOCTb.
Paznoxxenne Oenoro cBera B crekrp. OmnbiTel HbtoToHa. CroXeHHE CHEKTPalbHBIX IIBETOB.
Hucnepcus ceera.
Hemoncmpayuu.
[IpsamonurHelHOE pacipoCTpaHEHHE CBETA.
OTtpaxxeHue cBera.
[Tonyuenue n300paxeHuii B MJIOCKOM, BOTHYTOM U BBIITYKJIOM 3€pKajax.
[Ipenomiienue cBera.
OnTUYecKUui CBETOBOJI.
Xon stydeld B coOuparomiei JInH3e.
XoJ1 my4der B pacCeUBaIOILEH JIMH3E.
[Tonyuenue n3006paxeHui ¢ TOMOIIBIO JIUH3.
[Tpunnun neiictBus doroanmnapara, MUKPOCKOTA U TEJIECKOTA.
10 Monens riaasa.
11. PasznoskeHue 6e0ro CBETa B CIIEKT).
12. Tonydenue 6enoro cBETa MPH CIOKEHUU CBETAa Pa3HbIX 1[BETOB.
Jlabopamopnuie padbomuel u onvimel.
1. HUccnenoBanue 3aBUCUMOCTH yIila OTPasKEHHUs CBETOBOTO JIy4a OT YIJia MaJIeHus.
2. V3yueHue XapaKTepUCTHK U300paKeHUS MpeaMeTa B INIOCKOM 3epKajie.
3. HccnenoBaHue 3aBUCHMOCTH yIiia MPEJIOMIICHUS CBETOBOTO Jyda OT yrja MaJeHHs Ha TpaHHIIe
«BO3IYX—CTEKIIO».
4. TlonmyueHue n300pakeHUI ¢ TOMOILBIO COOMPAOIIEH JINH3BI.
5. Ompenenenue GOKYCHOTO PACCTOSIHUS U ONTHUUYECKOM CUJIBI COOMPAIOIIEH JTHH3BI.
6
7.
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OnBITHI IO PA3JIOKEHUIO OEJIOTO CBETA B CIEKTP.
OnBITHI IO BOCTIPUATHIO I[BETA MPEAMETOB IIPHU WX HAOIOIEHUH Yepe3 [[BETOBbIC (DUIIBTPHI.
Pasznen 12. KBanToBbIe IBJICHHS.
OmnsiTel Peszepdopaa u miranerapHas mogens atoma. Mogens atoma bopa. Ucnyckanue u morjomieHue
cBera aromoM. KBaHThl. JInHeWUYaThie CIEKTPHI.
PamnoaktuBHOCTE. Anb(da, OeTa- u ramma-u3nydenus. CTpoeHrne aToMHOro sijipa. HykiioHHas Moiensb
aTomHoro siapa. M3oronsl. PannoaktuBHeie npeBpamienus. [lepuon nonypacmnana aTOMHBIX siep.
SAnepHble peakuuu. 3aKOHBI COXPAHEHHS 3apsI0BOIO M MAaCCOBOTO 4YMCEI. DHEPrusl CBsI3U aTOMHBIX
siep. CBsi3b Macchl U 3Hepruu. Peakuuu cuntes3a u aenenusd saep. Mcrounuku sneprun ConHIla v 3BE3I.
SAnepHas sHepretuka. JleicTBUSA paAMOAKTUBHBIX U3TYYEeHUIN Ha )KUBbIE OPTaHU3MBI.



Jemoncmpayuu.

CrieKTphpl U3J1y4yeHUs U TOTJIOIIEHHUSL.

CrieKTphbl pa3auyHbIX I'a30B.

CrnexTp BoAOpOIa.

Ha6nronenue TpexoB B kamepe Buibcona.

PaboTa cuérunka HOHU3UPYIOUINX U3ITyICHUH.

Perucrpanus u3mydeHus IPUPOIHBIX MUHEPAIOB U POTYKTOB.

ﬂaﬁopamopnbw padomot u onvimol.

1. HaOnroneHue CIJIONIHBIX U IUHEHYATHIX CIIEKTPOB U3ITYyYCHUSI.

2. VccnemoBaHue TPEKOB: H3MEPEHUE SHEPTHU YACTHUIIBI TIO TOPMO3HOMY ITYTH (110 oTorpadusim).

3. Usmepenue paguoakTHBHOTO (OHA.

IHoBTOpHUTEILHO-00001IA0IIIUI MOIYIb.

[ToBTOpUTENBbHO-0000IaOIIMKA  MOYJIb NpEAHA3HAuYeH JuId CHCTEMaru3alud U 0000IIeHus
MIPEIMETHOTO COJIEP’KAaHUS U OMbITA JESITEIbHOCTH, TPUOOPETEHHOTO IPU U3YYEHUH BCEro Kypca QU3HKH, a
TaKkKe JUid TMOATOTOBKM K OCHOBHOMY TOCYIapCTBEHHOMY »3K3aMeHy Mo ¢usuke s oOydaromuxcs,
BBIOpABIIUX ATOT y4EOHBIN IIpeIMET.

[Ipu u3ydeHnn JaHHOTO MOIYJIS PEAIN3yI0TCA U CUCTEMATU3UPYIOTCS BUABI AEATEIbHOCTH, HA OCHOBE
KOTOpBIX 00OecreunBaeTcsl JOCTHKEHHE MPEIMETHBIX M METaNpeAMETHBIX IUIAHUPYEMBIX pE3yJbTaTOB
oOyueHus, popmMHUpyeTcs eCTeCTBEHHOHAy4YHasi FPAMOTHOCTh: OCBOEHHE HAyYHBIX METOJIOB HCCIIEAOBAHMUS
SBIICHUH TIPUPOJBl M TEXHUKH, OBJIAJCHUE YMEHHUSMHU OOBACHATh (U3UUECKUE SIBICHHS, NPUMEHSISI
MOJIy4Y€HHBIE 3HAHMSI, PelliaTh 33aJ]a4ul, B TOM YHCJIe KaYeCTBEHHbIE U SKCIIEPUMEHTAIIbHBIE.

[IpyHOMNIMATIBHO JESATENBHOCTHBIA XapaKTep JaHHOIO pasjienia pealu3yercs 3a CY€T TOro, 4To
oOyuaroniuecs BBIMOIHSIIOT 331aHUs, B KOTOPBIX UM MpeJiaraeTcs:

Ha OCHOBE IIOJIyYE€HHBIX 3HAHHWM paclo3HaBaTh M HAy4yHO OOBSACHATh (PU3UYECKUE SBJICHUS B
OKpY’Karollel NpUpoJie U MOBCEAHEBHON KU3HU;

UCIOJb30BaTh HAYYHbIE METOJbl UCCIENOBaHUs (U3UUECKUX SIBICHUH, B TOM 4YHCIE A NPOBEPKU
TUIIOTE3 U NOJIY4YEHUSI TEOPETUUECKUX BBIBOJIOB;

OOBSICHATh Hay4HbIE OCHOBBI HauOoJiee Ba)KHBIX JOCTHMIKEHHUH COBPEMEHHBIX TEXHOJIOTHH, HalpuMmep,
MIPAKTUYECKOTO HCIOJIb30BAaHUs Pa3IMYHBIX MCTOYHMKOB PHEPIUU HA OCHOBE 3aKOHA IPEBpAllleHHUs U
COXpaHEHHs BCEX U3BECTHBIX BUJIOB SHEPIUU.

ogakrwdE

IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA ITPOI'PAMMBI 110 ®U3UKE HA YPOBHE
OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

N3yuenne ¢u3ukum Ha YpOBHE OCHOBHOTO OOIIEro 0Opa30BaHUs HAIpPaBICHO Ha JOCTIKCHHUE
JIUYHOCTHBIX, METAIIPEIMETHBIX U MPEIMETHBIX 00Pa30BaTEIIBHBIX PE3YIbTATOB.
B pesynbTaTe n3ydeHus Gpu3MKu Ha ypOBHE OCHOBHOTO 00IIero o0pa3oBanus y odydaromnierocs OyayT
chOopMHUPOBAHBI CIEAYIONIUE JUYHOCTHBIE Pe3yJIbTAThI B YaCTHU:
e 1) naTPpHMOTHYECKOr0 BOCIIUTAHMS:
- IPOSIBJICHHE MHTEpPEeca K UCTOPUH U COBPEMEHHOMY COCTOSTHUIO POCCUICKOM (pru3mueckoil HayKH;
- IICHHOCTHOE OTHOIIIEHUE K JOCT)KEHUSIM POCCUHUCKUX YUEHBIX-(DU3UKOB;
2) rpaIaHCKOr0 M TyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUA:
- TOTOBHOCTh K aKTUBHOMY yYacCTHIO B OOCYXJCHHH OOIIECTBEHHO 3HAYMMBIX U STUYECKHX MPOOIEM,
CBSI3aHHBIX C TPAKTHYECKUM MPUMEHEHUEM JOCTHKEHUH (PU3UKH;
- OCO3HAHHUE BAXXHOCTU MOPAJIIBHO-3TUYECKUX PUHIIUIIOB B ACSITEIIBHOCTU YUEHOTO;
e 3)3CTeTHYECKOr0 BOCIMTAHMS:
® - BOCIPUSTHE ICTETUYECKUX KadecTB (PM3MUECKON HAyKU: €€ TapMOHHYHOTO MOCTPOCHUS, CTPOTOCTH,
TOYHOCTH, JaKOHUYHOCTH;
¢ 4) IEHHOCTH HAYYHOI'0 MO3HAHMSL:
® - OCO3HAHHWE IIEHHOCTH (PM3MUYECKOW HAayKH KaK MOIIHOTO HHCTPYMEHTa TMO3HAHHS MHUpPA, OCHOBBI
Pa3BUTHUSA TEXHOJIOTUI, BAXKHENUIIEH COCTABJISAIOIIEN KYIbTYPHI;
® - pa3BUTHE HAYYHOU JIFOO03HATENBHOCTH, MHTEPECA K UCCIIEOBATEILCKOM IeATEIHbHOCTH;
e 5) popMupoBaHus KYJbTYPHI 310POBbS M IMOLMOHAIBHOI0 0J1ar0MOJIyYHs:



® - OCO3HAHHE LIEHHOCTH 0€30MacHOTO 00pa3a KU3HU B COBPEMEHHOM TEXHOJIOTUYECKOM MHPE, BAKHOCTH
mpaBwiI 0O€30MacHOTO TMOBEACHUS Ha TPAHCIOPTE, HA JOPOrax, C DSJICKTPHUUYECKUM U TEIUIOBBIM
000py/IOBaHUEM B JOMAITHUX YCIOBHSIX;

e - c(hOopMHUPOBAHHOCTH HABBIKA PEICKCHH, MPU3HAHKE CBOETO IIPaBa Ha OMIMOKY M TAaKOTO K€ MpaBa y
JPYroro 4eioBeKa;

e 06) TPYZ0BOIO BOCIINTAHMSA:

® - QAKTHBHO€ Y4YacTU€ B pELIEHUWM NPAKTHUUECKUX 3aJady (B paMKax CeMbH, 00pa3oBaTeIbHOU
OpraHM3aIiy, ropojia, Kpas) TEXHOJOTHYECKON M COIMAIBHOW HAIPABICHHOCTH, TPEOYIOMIMX B TOM
qucliie ¥ GU3NYSCKUX 3HAHHMIA,

® - UHTEpEeC K MPAKTHYESCKOMY U3YICHUIO MPOPECCHIA, CBSI3aHHBIX C (DU3HKOI;

e 7)3K0JIOTHYECKOT0 BOCTIUTAHUS:

e - OpHUCHTAIWs Ha NpPUMEHEHWE (U3NYCCKUX 3HAHWUK I pelieHHs 3aJad B OO0JIACTH OKpYXKaromiei
Cpelibl, TUTAHUPOBAHMUSI TIOCTYIKOB U OI[EHKU WX BO3MOYKHBIX MTOCIIEICTBUI JIJISI OKPY>KAIOIIEH CPEJIbl;

® - OCO3HaHHE III00ATHHOTO XapaKTepa IKOJIOTHYECKUX MPOOJIeM U TTyTel WX pelIeHus;

e §8) ajanTauMu K U3MEHSIOUIUMCS YCJIOBUSIM COUMATbHOM M NPUPOIHOM Cpebl:

® - MOTPEOHOCTh BO B3aUMOJCHCTBMU TIPU BBIMOJHEHUM WCCIEIOBAaHUN W TIPOEKTOB (HDU3HUECKOM
HaIPaBJIEHHOCTH, OTKPBITOCTh OIBITY U 3HAHUSIM JPYTHUX;

® - MOBBIIIIEHUE YPOBHS CBOCH KOMIIETEHTHOCTHU Yepe3 MPAKTUUYECKYIO ACATEIHHOCTD;

e - MOTpeOHOCT, B (HOPMHUPOBAHMHM HOBBIX 3HAHHWI, B TOM 4mHCIE (HOPMYIUPOBATh HJCU, TMOHSTHS,
TUTIOTE3bI O (PU3UIECKUX 0OBEKTAX U SBICHUSAX;

e - oco3HaHHE JeHUIIUTOB COOCTBEHHBIX 3HAHUIN M KOMIIETEHTHOCTEH B 001acTH (PU3UKH;

® - [UIAHWPOBAHHUE CBOETO PA3BUTH B IPUOOPETCHUH HOBBIX (U3MUECKUX 3HAHUM;

L] - CTpeMJ'IeHI/Ie aHaJ'II/IBI/IpOBaTB N BBISIBJISITH B3aNMMOCBA3U HpI/IpOI[I)I, 06H_IeCTBa U 3KOHOMHKH, B TOM
YHUCJIE C UCTIOIb30BaHNEM (PU3HUCCKUX 3HAHUH;

® - OIICHKAa CBOUX JICUCTBUH C Y4E€TOM BIIMSHHUS Ha OKPYKAIOIIYIO CPEly, BO3MOXHBIX TJIOOATBHBIX
OCJIEACTBUI.

METANIPEAMETHBIE PE3YJIbTATbI

B pesynprare ocBoeHus mporpaMMbl Mo (U3MKE HAa YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHUS Yy
oOyyaromerocsi OyayT chopMUpOBaHBl MeTampeIMeTHbIe Pe3yJbTAThI, BKIIOUAIOIIAE MMO3HABATEIHHBIC
VHHUBEpCAJbHbIE  Y4eOHbIC JCHCTBUS, KOMMYHUKAaTUBHBIC YHUBEpCAJIbHBIC Y4eOHbIE JCHCTBHS,
pEryIsTHBHBIC YHHBEPCAIbHBIC YUCOHBIC JICHCTBHSL.

ITo3HaBaTe/IbHbIE YHHMBEpPCAJIbHbIE yUeOHbIe TelCTBHS
Ba3oBble JJornueckue neiicTBus:
® BBISIBIISITH M XapaKTePU30BaTh CYIIECTBEHHbIE MPU3HAKH 0OBEKTOB (SBICHUIN);
® yCTaHABIMBATh CYIIECTBEHHBIN MPHU3HAK KJIacCU(PUKAIIIKI, OCHOBAHUS 11 0000IIEHUsI U CPABHEHUS;
® BBISIBIISITH 3aKOHOMEPHOCTH U MMPOTUBOPEUHS B pacCMaTpuBaeMbIX (hakTax, JTaHHBIX U HAOIIOACHUSX,
OTHOCSIIMXCS K (PU3UUYECKUM SIBJICHUSIM;
® BLISIBIISITh NPUYMHHO-CIICJICTBEHHBIE CBS3M MPH H3YYCHUU (U3HUECKUX SIBICHUN MU TPOIECCOB,
JIeNIaTh BBIBOJbI C UCIIOJIb30BAHUEM JIEAYKTUBHBIX M MHIYKTUBHBIX YMO3aKIIOUECHUU, BBIABUIAThH
TUTOTE3bI O B3aMMOCBS3SX (PU3MUECKUX BEIHYUNH;
® CaMOCTOSITEIHbHO BEIOMPATh CIIOCOO pelieHus yueOHOU Qu3ndeckoi 3a1aun (CpaBHEHHE HECKOIbKUX
BapUAHTOB pEIICHHs], BBIOOp HamOoliee MOAXOMAIIET0 C YY4ETOM CaMOCTOSITENIbHO BBIICICHHBIX
KPUTEPHEB).
ba3zoBble nccienoBare/bcKue 1eHCTBUA:
® [ICTI0JIb30BaTh BOIPOCHI KaK UCCIEA0BATENbCKUN HHCTPYMEHT MO3HAHNUS,
®[IPOBOJUTH IO CAMOCTOSITENILHO COCTABJICHHOMY IIJIaHy OTBIT, HECJIOXKHBIA  (PU3UUYECKHIA
AKCIIEPUMEHT, HEOOJIBIIIOE HCCIe0BaHNEe (PU3UUECKOTO SIBJICHHUS,
® OIICHUBATh HAa IPUMEHHUMOCTh U JOCTOBEPHOCTHh MH(OPMAIIMIO, TIONYYSCHHYIO B XOJI€ UCCIEA0BAHUS
WJIU DKCIIEPUMEHTA;
® CAMOCTOSITEIBHO  (POPMYIHPOBATH OO0OOIIEHHS ¥ BBIBOJABI 1O pe3yabTaTaM IPOBEIEHHOTO
HaOIIO/ICHUS, OTIBITA, UCCIICIOBAHHS,



® [I[POTHO3UPOBATH BO3MOXKHOE JalIbHEWIee pa3BUTHE (PU3MUECKUX IPOIIECCOB, a TAK)KE BBIIBHUTAThH

MIPEIOJIOKEHHS 00 UX PA3BUTHH B HOBBIX YCIIOBHUSAX H KOHTEKCTAX.
Padora ¢ undopmanueii:

® IPUMECHSTH Pa3IHMYHBIC METOJIbI, HTHCTPYMEHTHI U 3alIPOCHI MIPH MOUCKE U 0TOOpe MHPOPMAIH HUITH
JTAHHBIX ¢ YUETOM MPEIOKEHHON yaeOHOU r3nvecKo 3a/1auu;

® AHATM3UPOBAThH, CUCTEMATH3UPOBATh U HHTEPIPETHPOBATH HH(POPMALIHIO PA3IMYHBIX BUJIOB U (HopM
MIPEACTABICHUS;

® CAMOCTOSITEIHHO BBIOMPATh ONTHUMAIBHYIO (hOpMY TpecTaBlieHns HHpOpPMAIMK ¥ WLTIOCTPHPOBATH
peraemMble 3a71a4l HECJIOKHBIMH CXEMaMHU, TUarpaMMaMu, HHOU TpaduKoil U 1X KOMOWHALIUSIMH.

KoMMyHHKaTHUBHBIE YHUBEPCAJIbHbIE YUeOHbIe 1eiiCTBUSL:

®B X0JIc OOCYXICHHS y4eOHOTr0 MaTepuaia, pe3yIbTaToB J1a0OpaTOPHBIX padOT U MPOCKTOB 33aaBaTh
BOIIPOCHI MO CYIIECTBY OOCYKJTaeMOW TeMbl U BBICKA3bIBATh HWJICU, HAIICJICHHBIC Ha pElICHUE
3a/1auu ¥ Mo Iep KaHue OJ1arokenaTeIbHOCTH OOIICHMS;

® COTMIOCTABIISITh CBOU CYXKACHHS C CYXKJICHHSMU JIPYTUX YYaCTHUKOB JUaJiora, OOHApYXUBATh
pa3IM4Me U CXOICTBO MO3UIIN;

® BEIPAXKaTh CBOIO TOUKY 3PEHUSI B YCTHBIX U MUChbMEHHBIX TEKCTAX;

e [IyOJIMYHO TMPEJCTABISATh PE3YJIbTAThl BBIMOJIHEHHOTO (DU3UYECKOTO OMbITa (IKCIIEPUMEHTA,
HCCTIeI0BaHUs, TIPOEKTA);

® IOHMMAaTh W HCIIOJB30BATh MPEUMYIIECTBA KOMAaHIHOW M WHIWBHIYAJIbHOW PabOTHI TIPH PEIICHUH
KOHKPETHOM (pr3nyecKoi mpoOIemsr;

® IPUHUMATH II€IM COBMECTHOW JESATEIHHOCTH, OPraHW30BBIBATH JEHCTBHUS MO €€ JIOCTHKEHUIO:
pacrmpeiensiTh pojH, 00CYKIaTh MPOIECCHl M PE3YIbTaThl COBMECTHOM paboThl, 000011aTh MHEHUS
HECKOIBKUX JIFOJIEH;

® BBITIOJTHATH CBOIO YacTh PaOOTHI, IOCTUTAsl KAYECTBEHHOTO pe3yibTaTa MO0 CBOEMY HANPABJICHHUIO H
KOOPJIUHUPYS CBOU JEMCTBUS C IPYTHMHU YWICHAMH KOMaH/IbL;

® OIICHMBATh KayeCTBO CBOEr0 BKJIaJa B OOMMHA NPOAYKT IO KPUTEPHUSIM, CAMOCTOSITEIBHO
chOpMyIUPOBAHHBIM YYaCTHUKAMU B3aUMO/ICHCTBUS.

PeryasiTuBHbIe YHHBEpPCAJbHbIe YUeOHbIE TelCTBHS
Camoopranuszanms:
® BBISIBIISITH NPOOJIEMbI B )KU3HEHHBIX U Y4EOHBIX CUTYalUAX, TPEOYIOMUX Al perieHus (pru3ndeckux
3HAHWI;
® OPUEHTUPOBATHCA B PA3UYHBIX MOAXOJAX MPUHATUS pelleHud (MHAWBUIYyaIbHOE, MPUHSITHE
pElIeHUs B TpYIIe, IPUHITHE PElIeHU TPYIIoii);
® CAMOCTOSITEIbHO COCTABJIATH AITOPUTM pelieHus (prU3nuecKoi 3alau WM IUIaHa MCCIIEI0BAaHUS C
y4€TOM MMEIOILIUXCS PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTUPOBATh MpeaaraeéMblie
BapUAHTHI PEIICHUM;
e JieNiaTh BHIOODP U OpaTh OTBETCTBEHHOCTD 3a pPEIICHHUE.
CaMOKOHTPOJIb, 3MOLMOHAIbHBIN HHTEJJIEKT:
® JaBaTh /ICKBATHYIO OIICHKY CUTYaIlUU U MpeJyiaraTh MiaH e€ U3MEHEeHHUS,
® 00BSACHATH MPUYMHBI JOCTHKCHHSI (HETOCTHKEHHSI) pPEe3ylbTaTOB NESTENbHOCTH, /1aBaTh OICHKY
PUOOPETEHHOMY OTIBITY;
® BHOCUTH KOPPEKTUBBI B ACSITEIHLHOCTD (B TOM YHCJE B XOJ] BBITMIOJTHEHUS (PU3MUECKOT0 HCCIEI0BAHUS
WIM TPOEKTa) Ha OCHOBE HOBBIX OOCTOSATENHCTB, U3MEHHUBIIUXCS CHUTYallMi, yCTAaHOBJIEHHBIX
OIMOOK, BOSHUKIIIUX TPYTHOCTEH;
® OLICHMBAaTh COOTBETCTBUE PE3YNbTATa LIEJIA U YCIOBHSIM;
® CTaBUTH ce0s HAa MECTO JPYrOro 4eloBeKa B XOJE CHopa WM JUCKYCCMM Ha HAy4YHYIO TEMY,
MMOHUMATh MOTUBBI, HAMEPEHHUS U JIOTUKY JPYIroro;
e [IpH3HABaTh CBOE MPaBO HAa OMIMOKY MpH pelIieHnH (U3UYECKHX 3a/ad WIM B YTBEPKACHHUAX Ha
Hay4HbIE TEMBI U TAKOE K€ MPaBO JAPYroro.

HPEJMETHBIE PE3YJIbTATHI
K koHIy o0y4yeHuss B 7 kJiacce IMpeaMeTHbIE pe3yibTaThl Ha 0a30BOM YpPOBHE JIOJDKHBI OTpa)xaTb
c(OPMHUPOBAHHOCTh y O0OyUAIOIIUXCA YMEHUI:



® IICTIOJIb30BATh MOHATHA: (U3NUECKUE M XUMUYECKHUE SBJICHUS, HAOIIOACHUE, SKCIIPUMEHT, MOJETIb,
TUIIOTE3a, CIUHUIBI (PU3MUECKUX BEIMYUH, aTOM, MOJIEKYJa, arperaTHble COCTOSIHUS BEIIECTBA
(TBEpHOE, KUIKOE, ra3000pa3HOE), MEXaHWYECKOE JBM)XEHHE (paBHOMEPHOE, HEPaBHOMEPHOE,
MPSIMOJIMHEIHOE), TPAEKTOPUS, PABHOACHCTBYIOIIAsA cuia, nedopmanus (ynpyras, niacTuiyeckas),
HEBECOMOCTH, COOOIIAIOIINECS COCY/IbI;

e paznuyath sBieHUs (Aupy3us, TEII0BOE IBMKEHHE YaCTHUI] BEIIECTBA, PABHOMEPHOE JIBWKCHHUE,
HEPAaBHOMEPHOE [IBIKEHHE, WHEpLMs, B3aUMOJCIHCTBUE TeJ, paBHOBECHE TBEPABIX TEN C
3aKpeIIEHHONW OCBIO BpAllleHMs], Ilepesiadya JaBjIeHUsI TBEPAbIMHU TellaMU, )KMJKOCTSMHU U ra3amu,
aTMoc¢epHOe JaBJeHHe, IUIABaHNE TEJ, MPEBPAIICHNs MEXaHUYECKON SHEPTHH) 110 OMMMCAHUIO UX
XapaKTEPHBIX CBOWCTB U HA OCHOBE OIBITOB, IEMOHCTPUPYIOIIMX JaHHOE (PU3NYECKOE SBIICHUE;

® PacIo3HaBaTh MPOSBICHHE M3YYEHHBIX (DM3NYECKHUX SBICHHHA B OKPYKAIOIIEM MHpE, B TOM YHCIC
¢u3nveckne SBJICHUS B MPHPOJIE: MPUMEPH ABIKCHHUS C PA3TUYHBIMU CKOPOCTSIMH B KHBOU H
HEXHUBOM MpUpoJie, NEHCTBHE CHJIbI TPEHUS B MPHUPOJAE M TEXHUKE, BIMSHHE aTMOC(HEpHOro
JIABJICHUS Ha KMBOM OpraHu3M, IJIaBaHUE PbIO, pblyaru B TEJ€ 4YelOoBeKa, PU 3TOM MEPEBOIUTH
MPaKTUYECKYIO 33/1a4y B y4eOHYIO, BBIJEIATH CYIIECTBEHHbIE CBOMCTBA (IIPU3HAKU) (HPU3UUECKUX
SIBJICHUM;

® OIIMCHIBATh M3yUEHHBIE CBOMCTBA TeNl M (PU3MUECKUE SIBJICHUS, UCIOJIb3YS (PU3MUECKUE BETMUMHBI
(macca, 00bEM, IIIOTHOCTH BEIIECTBA, BPEMSI, ITyTh, CKOPOCTh, CPEHSSI CKOPOCTb, CUJIA YIIPYTOCTH,
CHJIa TSKECTH, BeC Tela, CWiIa TpeHWs, JaBieHHe (TBEPAOTO Tena, >KUIKOCTH, rasza),
BBITAJIKMBAIOIIAsl CWJIa, MeXaHudeckas paldoTa, MOIIHOCTb, IIJIEUO CHJIBI, MOMEHT CHJIBI,
KO3 (UIIMEHT MOJIE3HOTO JAEUCTBUS MEXaHU3MOB, KUHETHYECKasl U MOTEeHIMalIbHAsl SHEPTUs), IPU
OTMCAHUU MPABUIBHO TPAKTOBATH (PM3NYECKUIN CMBICI UCHOJIB3YEMbIX BEIMYUH, UX 0003HAYEHUS
U eAVHMLBI (PU3NYECKUX BEIUYMH, HaXOJWUThb (DOPMYIIbI, CBS3BIBAIOIINE NAHHYIO (DHU3HUECKYIO
BEJIMYMHY C JIPYTUMHU BEJIMYMHAMH, CTPOUTH I'paMKH H3YYEHHBIX 3aBUCUMOCTEH (HU3HUECKUX
BEJIMYMH;

® XapaKTepH30BaTh CBOMCTBA TeJ, (PU3NUYECKHUE SIBICHUS U MPOLECCHI, UCIONb3Ys MPaBUa CIOKEHUS
cun (BIOJIb OJTHOM mpsiMoit), 3akoH ['yka, 3akoH I[lackais, 3akoH Apxumena, MPaBUJIO PaBHOBECHS
peiuara (670Ka), «30J0TO€ MPABUIIO» MEXAaHUKHU, 3aKOH COXpAaHEHUS] MEXaHHUYECKON 3HEPruu, npu
3TOM J]aBaTh CIOBECHYIO ((OPMYIMPOBKY 3aKOHA U 3alIMCHIBATh €0 MaTEMaTHUECKOE BHIPAKEHUE;

® 00BACHATH (PU3NYECKHUE ABJICHUS, MPOLIECCH] U CBOWCTBA TEJ, B TOM YMCJIE U B KOHTEKCTE CUTYyallUid
MPAKTUKOOPUEHTHUPOBAHHOIO XapaKTepa: BBIABISATh MPUUMHHO-CIECICTBEHHBIE CBSI3U, CTPOUTH
00bsCHEHHE M3 1—2 JIOTMYECKHX IIaroB ¢ OmMopoil Ha 1—2 WM3y4YEeHHBIX CBOWCTBA (PU3MUECKUX
SIBJICHUH, GPU3NYECKUX 3aKOHA WM 3aKOHOMEPHOCTH;

epemiaTh pacuéTHble 3a7ayu B 1—2 AelcTBHS, HCIONB3YS 3aKOHBI U (OPMYIBI, CBS3BIBAIOLINE
¢dbuznyecKkue BENMYMHBI: HA OCHOBE aHAlIM3a YCJIOBHUS 3a/ayd 3allMChIBaTh KPATKOE YCIOBHE,
MOJCTaBIATh (PU3UUECKUE BEIUMYMHBI B QOPMYIBI U MPOBOJIUTH PACUYETHI, HAXOAUTh CIPABOUYHBIC
JaHHbIE, HEOOXOJWMBbIE [UIs pelIeHUs 3a]ad, OLEHUBATh PEATUCTUYHOCTh MOJTY4EHHOMN
(bu3MUeCKO BEIUYUHBL;

® pacro3HaBaTh NPoOIEeMbl, KOTOPbIE MOKHO PEIIUTh MPU MOMOIIU (PU3NUYECKUX METOJIOB, B OMTUCAHUHI
UCCIIEIOBAHUSL  BBIICNATH  MPOBEpSEMOE  MPEINoJoKeHHe  (TUIoTe3y),  pa3jiuyaTh |
HMHTEPIPETUPOBATH MOTYYCHHBINH PE3yIbTAT, HAXOAUTh OLUTUOKH B XOJI€ OTBITA, JeJaTh BBIBOBI 110
€ro pe3ysbTaram;

® [IDOBOJIUTH OIBITHI MO HAOMIOACHUIO (U3MUYECKUX SBICHUH WIM (U3NYECKUX CBOWCTB TeI:
(bopMynupoBaTh MpOBEpsE€Mble MPEINOJOKEHUs, COOMpaTh YCTAHOBKY U3 MPEUIOKEHHOTO
000pyZI0BaHUs, 3aMCHIBATh XO/1 OTBITA U (OPMYIUPOBATH BHIBOJIBI;

® BHITOJIHATH IPSMbIE U3MEPEHUS PACCTOSHUSL, BPDEMEHH, MAaCChI Tella, 00bEMa, CUIIbI M TEMIIEpaTyphl C
UCIOJb30BAHUEM AHAIOTOBBIX M LU(POBBIX NPHOOPOB, 3alMChIBaTh MOKa3aHUS MPHUOOPOB C
y4€TOM 3a7aHHOM aOCOJIFOTHON MOTPEIIHOCTH U3MEPEHHIA;

®IPOBOJIUTH  HMCCIEIOBAHME 3aBUCUMOCTH OJHOM (U3MUYECKOW BEIMYMHBI OT JIPyrol c
UCTIOJIb30BAHUEM TPSMBIX MU3MEPEHHH (3aBUCUMOCTH IYTH PAaBHOMEPHO JABMIKYIIETOCS Tela OT
BPEMEHHU JIBWXKEHHS Tella, CHJIbI TPEHHUS CKOJIbXKEHHMS OT Beca Tela, KadecTBa 00paboTKH
MIOBEPXHOCTEN TE€N M HE3aBUCUMOCTH CHJIBI TPEHMS OT IUIOLIAAW COINPUKOCHOBEHMS TEJI, CHIIbI
YIIPYTOCTH OT YAJUHEHHUS MPYKUHBI, BHITAIKUBAIOIIEH CHIIBI OT 00bEMa NOrPYKEHHON YacTH Teja
U OT IUIOTHOCTH >KMJKOCTH, €€ HE3aBUCHUMOCTH OT IJIOTHOCTH TeNa, OT IIyOHWHBI, HA KOTOPYIO
MOTPY>KEHO TeJO, YCIOBUH IJIaBaHMs TeJ, YCIOBUN PaBHOBECHS phluara u OJIOKOB), y4acTBOBATh B



IUTAHUPOBAHUM Y4EOHOTO HMCCIEIOBaHUs, COOMpAaTh YCTAaHOBKY M BBIMOJIHATH U3MEPEHHS, CIEIYs
MPEUIOKEHHOMY IUJIaHy, (HUKCHPOBATh pe3yJbTaThbl TMOJTYYEHHOW 3aBHCUMOCTH (DU3NYECKUX
BEJIMYUH B BHUJAE MPEUIOKEHHBIX TaOmuI ¥ TrpaduKoB, JenaTh BBIBOJABI IO pE3yJIbTaTaM
HCCIICIOBAaHUS;

® IPOBOJIUTH KOCBEHHBIE H3MEpPEHHs (U3UYECKUX BEIMYMH (IJIOTHOCTh BEIIECTBA JKUIKOCTH W
TBEPIOTO TeNa, CHJIAa TPEHHUS CKOJBXKCHMS, MaBJICHHE BO3[yXa, BBITAJKUBAIOIIAs CHIIA,
JEWCTBYIOMIAs Ha TOTPYXKEHHOE B JKUAKOCTH TENO, KOAPPUIIMEHT MOJIIE3HOTO JEHCTBHUS MPOCTHIX
MEXaHU3MOB), CIEAYS NPEIIOKEHHOH WHCTPYKLMHU: TPU BBINOJHEHHHM HW3MEPEHU coOupartb
HKCTIEPUMEHTAIBHYIO YCTAHOBKY U BBIUUCIIATH 3HAUYCHHE NCKOMOM BEJINYHHBI,

e cOOIONIAaTh MPaBHJIa TEXHUKU OE30MIaCHOCTH MPH paboTe ¢ Jab0paTopHBIM 000pYI0BAHUEM;

® yKa3bIBaTh NPUHIMINBI JCHCTBHS TNPUOOPOB W TEXHUUYECKHX YCTPOWCTB: BECHI, TEPMOMETP,
JMHAMOMETp, COOOIIAIOMIMECs] COCYIbI, 0apOMETp, pblYar, MOJBIKHBIA M HETMOABIDKHBIA OJIOK,
HAKJIOHHAS MJIOCKOCTh;

® XapaKTepU30BaTh MPUHIUIIBI JICHCTBHS M3YUYEHHBIX MPUOOPOB U TEXHHUYECKUX YCTPOICTB C OMOPOMA
Ha WX OMHUCAHUA (B TOM YHCJIE: TOJIINITHUKH, YCTPOMCTBO BOJIONIPOBO/IA, THIPABIMYECKUI TIpecc,
MaHOMETp, BBICOTOMEp, NOPIIHEBOW HACOC, apeOMETp), WCIOJB3ysl 3HAHHWS O CBOMCTBax
(bu3nuecKux SABJIECHUN U HEOOX0AUMbIe GU3NUYECKUE 3aKOHBI U 3aKOHOMEPHOCTH;

® IPUBOJUTH TPUMEPHl (HAXOIUTh HHMOPMAIMIO O TPUMEpax) MPAKTUYECKOTO MCIIOIb30BaHUS
(bu3NYeCcKUX 3HAaHUH B MMOBCETHEBHOM JKU3HU JUTS 0OecTieueHHs: Oe30MaCHOCTH TIPU OOpaIeHUH C
npudopaMi W TEXHHUYECKUMH YCTPOWCTBAMH, COXPAaHEHHS 3I0pPOBbS M COONIOACHUS HOPM
9KOJIOTMYECKOTO MOBEACHHS B OKpY)KaIOIIeH cpene;

® OCYIIIECTBIISITh  OTOOP HWCTOYHHWKOB HH(popmamuu B HHTEpHETE B COOTBETCTBHH C 3aJaHHBIM
MOWICKOBBIM 3aIlpOCOM, Ha OCHOBE HWMEIOIIMXCS 3HAHWA H IyTEM CPaBHEHUS Pa3UYHBIX
WCTOYHHUKOB BBIJCTATh WHPOPMALUIO, KOTOpasl SBISETCS MPOTHBOPEUYUBOW HIM MOXET OBITH
HEJIOCTOBEPHOM;

® JICTIOJIL30BAThH NP BBIMOJIHEHUN Y4eOHBIX 3a/IaHUH HAyYHO-TIOMYJISIPHYIO JINTEPATypy (PU3HIECKOTO
COZCpPKaHMSA, CHpPABOYHBIE MAaTepHalbl, pecypcsl ceTn VIHTepHeT, BiajeTs mNpuéMamu
KOHCIICKTHPOBAaHHUSA TEKCTa, MpeoOpa3oBaHUs HMH(GOpPMAIMM W3 OIHOM 3HAKOBOH CHCTEMBI B
ApYryro;

®CO3/1aBaTh COOCTBEHHBIC KPAaTKHE NMUCHMEHHBIC M YCTHBIE COOOLICHUS Ha OCHOBE 2—3 MCTOYHHKOB
uHpopMauy (HU3NUECKOTO COACPKAHUS, B TOM YHCIE MyOJUYHO JenaTh KpaTkue COOOIIEHUs O
pe3ysbTatax NPOEKTOB MM Y4YEeOHBIX HCCICIOBaHUM, NPH 3TOM TIPaMOTHO HCHOJIB30BaTh
M3y4YCHHBIN TOHATUIHBIN anmapaT Kypca (U3UKH, CONPOBOKAATH BHICTYIUICHHE PE3EHTAINEH;

®IIpU BHINOJHEHUN Y4YEOHBIX MPOEKTOB M MCCIICAOBAaHUI pacHpenesiTh O0O0S3aHHOCTH B TPYIIE B
COOTBETCTBUM C TMOCTAaBJICHHBIMH 33Jla4aM¥, CJCOUTh 3a BBIOJHEHHEM IUIaHA JCHCTBUH,
aJIcKBaTHO  OIICHMBATh COOCTBEHHBIM BKIAQJ B JEATEIBHOCTh TPYNIbI, BBICTPAaUBATh
KOMMYHUKaTHBHOE B3aUMO/ICHCTBUE, yIUTHIBAs MHEHHE OKPYKAIOIIUX.

K xonmy oOydeHus B 8 kJiacce mpeaMeTHbIC pe3ynbTaTbl Ha 0a30BOM YPOBHE JIOJDKHBI OTPa)KaTh

copMUPOBAHHOCTH Y 00YJAIONIMXCS YMEHHM:

® JICIIOJIL30BATh TOHATHUS: Macca M Pa3Mepbl MOJICKYJ, TEIUIOBOE IBM)KEHHE aTOMOB U MOJIEKYI,
arperaTtHble COCTOSHHS BELIECTBAa, KpPUCTAIMYECKME M amopdHbIe Tella, HACBHIIECHHBIA |
HEHACBIIICHHBI Tap, BIAKHOCTh BO3/AyXa, TEMIIEpaTypa, BHYTPEHHSS SHEPrus, TEIUIOBON
JBUTaTellb, SJIEMEHTapHBIA 3JIEKTPUUECKUM 3apsi, JJIEKTpUYECKOe Toje, HPOBOJHUKU U
JMAJIEKTPUKH, TOCTOSTHHBIHM 3JIEKTPHUUECKUI TOK, MAarHUTHOE TI0JIE;

® pa3uMyaTh SABJIEHUS (TEIUIOBOE pacIIMpeHHe M CKaThe, TeIuvlolepesnaya, TEMjJOBOE PABHOBECHE,
CMauyuBaHHe, KalWUIAPHbIC SIBJICHUS, UCHApeHHe, KOHJCHCalus, IUIaBJICHHE, KPUCTAJUIN3AIUs
(oTBepaeBaHME), KHUIEHUE, Tervlonepeaaya (TEMIONPOBOAHOCTb, KOHBEKIHS, W3Iy4YEHUE),
SNIEKTpU3alMs TeJl, B3aUMOJEHMCTBHE 3apsJioB, AECUCTBUS DJIEKTPUUYECKOTO TOKa, KOPOTKOE
3aMbIKaHHe, B3aMMOJCHCTBHE MarHUTOB, JAECHCTBHE MAarHUTHOTO MOJS Ha MPOBOJHHUK C TOKOM,
AJIEKTPOMArHUTHasE MHIAYKIUS) MO OMHMCAHUIO UX XapaKTEPHBIX CBOMCTB M HAa OCHOBE OIIBITOB,
JIEMOHCTPHUPYIOLINX JJaHHOE (PU3NYECKOe SIBIICHUE;

® Pacro3HaBaTh MPOSBICHUE M3YYEHHBIX (DM3NYECKUX SIBICHUI B OKPYXKAIOIIEM MHUpPE, B TOM YHCIIE
¢u3nyeckue SBIEHUS B NPUPOJAE: IMOBEPXHOCTHOE HATSIKEHHWE M KalWUISIpHbIE SIBICHUS B
IpUpOJE, KpUCTAIBl B Ipupoje, uznydeHue CojHIA, 3aMep3aHue BOJOEMOB, MOPCKUE OpH3BbI,
o0Opa3oBaHue POCHI, TyMaHa, UHEsI, CHETa, 3JEKTPUUECKHE SBJICHUSA B aTMOc(hepe, IEKTPUIECTBO



KHUBBIX OPraHW3MOB, MArHUTHOE TI0J1€ 3eMJIH, APEi] MOIF0COB, POJIb MArHUTHOTO TOJIS JUIS KU3HH
Ha 3emJie, MOJIIPHOE CHSIHHUE, TIPU 3TOM MEPEBOANUTH MPAKTUYECKYIO 3a7a4y B y4eOHYIO, BBIACTATD
CYIIECTBEHHBIE CBOMCTBA (IPU3HAKN) (PU3HUECKUX 5IBIICHHIA;

® OTIHMCBHIBATh M3YYCHHBIC CBOMCTBA TeN U (PU3UUECKUE SBICHUS, UCIIONb3YS (PU3MUECKUE BEITUYHUHBI
(TemmepaTypa, BHYTPEHHSsI SHEpPrusi, KOJUYECTBO TEIUIOTHI, YAEIbHAs TEIUIOEMKOCTb BELIECTBA,
yJelbHas TEIUIOTa IUIaBJICHHS], YIIeIbHAs TEIIOTa MapooOpa3oBaHus, yAeIbHAas TEIUIOTA CTOPAHUS
TOIUIMBA, KOA(P(GUUUEHT MOJE3HOro JEHUCTBUS TEIUIOBOM MAIlMHBI, OTHOCUTENIbHAS BIIAXKHOCTh
BO3JlyXa, JJIEKTPUYECKUH 3apsj, CHJa TOKa, OJJEKTPUUYECKOE HalpsKEHUE, CONPOTHUBIICHUE
MIPOBOJIHUKA, YJIENIEHOE COMPOTHBIIEHUE BEIIECTBA, PadOTa M MOLIHOCTH AJIEKTPUYECKOTO TOKA),
MIPU OTIMCAHUH MTPABUIILHO TPAKTOBATH (PU3UUECKUI CMBICIT HCIIOJIb3YEMbIX BEJIMYHH, 0003HAYCHHS
W eIMHUIB (PU3MYECKUX BEIWYHH, HAXOIUTHh (DOPMYJIBI, CBS3BIBAIONINE JAHHYIO (PH3HUECKYIO
BEIMYUHY C JIPYTMMHU BEIUYMHAMH, CTPOUTH T'PaQUKH H3YYEHHBIX 3aBUCHMOCTEH (H3UIECKUX
BEJIMYMH;

® XapaKTepH30BaTh CBOMCTBA TeJ, (PU3MUECKUE SIBICHUS M TPOIECCHl, HUCIOJb3ys OCHOBHBIE
MOJIOKEHUSI MOJIEKYIISIPHO-KHHETUUYECKONW TEOPHUHM CTPOEHHUS BELIECTBA, MPUHIUI CYNEPHO3ULIUU
moJjieil (Ha KaueCTBEHHOM YPOBHE), 3aKOH COXpaHEHHs 3apsiia, 3akoH Oma Jyisi yJacTka IIemH,
3akoH Jxoyns—JIeHia, 3aKk0OH COXpaHEHUsl SHEPTUy, IPU 3TOM JaBaTh CIOBECHYIO (POPMYIUPOBKY
3aKOHA U 3aIMCBhIBaTh €M0 MaTEMATHUECKOE BBIPAXKEHUE;

® 00BACHATh (PU3UYECKHE IPOIECCHl M CBOICTBA TeJl, B TOM 4YHCIE€ U B KOHTEKCTE CHUTYyalHi
MPaKTUKOOPUEHTUPOBAHHOIO XapaKTepa: BBISBIATh NPUYMHHOCIEACTBEHHbIE CBS3HM, CTPOUTH
oObsicHeHHEe W3 1—2 JIOTMYECKHX IIaroB ¢ OMOpOM Ha 1—2 M3y4eHHBIX CBOMCTBA (PU3MUECKUX
SIBJICHUH, (PU3MUECKUX 3aKOHOB WJIM 3aKOHOMEPHOCTEH;

epemiaTh pacu€THble 3aJaydl B 2—3 JEWCTBHS, HCIONb3YSd 3aKOHBI U (OPMYIBI, CBSA3BIBAIOLINE
¢u3nyeckue BEIMYMHBL: Ha OCHOBE aHalIM3a YCIOBHUS 33/Ja4ydl 3alHChIBaTh KpPATKOE YCJIOBHE,
BBISBIIATE HEJOCTAaTOK JAHHBIX JJIs peIIeHus 3ajJadd, BbIOMpAaTh 3aKOHbl WU (HOPMYIIBI,
HeoOXoauMble Uil €€ pelleHus, NMPOBOAUTh Pacu€Tbl M CpPAaBHUBATh IOJyYCHHOE 3HAUYEHHE
(GU3M4eCKOl BEITUYNHBI C U3BECTHBIMU JaHHBIMU;

® Pacro3HaBaTh MPOOIEMBI, KOTOPbIE MOXKHO PELIUTh IPU MOMOLIM (GU3NYECKUX METOAOB, UCHOJb3Ys
ONHCAaHUE HUCCIICOBAHUS, BBIIEIATH IPOBEPSIEMOE IMPEAINOJIOKEHHE, OLIEHUBATh MPABUIbLHOCTh
HopsiJiKa MPOBEJCHNs UCCIIEI0BaHNUs, J1e1aTh BbIBO/IBI,

®IDOBOJIUTH OMNbITHI 110 HAOIIOAECHUI0 (QU3UYECKUX SBICHUM WIM (PU3MUECKUX CBOWCTB Tel
(KanuJUIApHBIE SIBJIEHUS, 3aBUCUMOCTD JJABJICHUS BO3/lyXa OT €ro 00béMa, TeMIepaTypbl, CKOPOCTH
Iporecca OCTHIBAHUS M HArpEeBaHUs IPHU U3IyYEHUM OT I[BeTa U3JIydarolled (MOrJomiaroueil)
IIOBEPXHOCTH, CKOPOCTb HCIAPEHHUs BOJBl OT TEMIIEpAaTyphl JKMJIKOCTH U IUIOIIAgu €&
IIOBEPXHOCTH, DJIEKTPU3ALUA T M B3aUMOJEHCTBHE 3JEKTPUUECKUX 3apsiioB, B3aUMOJICHCTBUE
IIOCTOSIHHBIX MAarHUTOB, BM3YyaJlu3alldsl MAarHUTHBIX I0JIEH IOCTOSHHBIX MAarHuTOB, JEHCTBUS
MarHUTHOrO TOJs Ha TMPOBOJAHUK C TOKOM, CBOMCTBA 3JIEKTpOMAarHuTra, CBOWCTBA
3JIEKTPOJBUraTelNisl IOCTOSHHOTO TOKa): (OpPMYIHUPOBATh IPOBEPSieMble  IPEANOI0KEHUS,
coOMpaTh YCTaHOBKY M3 MpPEAJIOKEHHOr0 000pylOBaHUS, ONMCHIBATH XOJ OIbITa MU
(bopMynUpOBaTh BBIBOIbI;

® BHINOJIHATh NPSIMbIE M3MEPEHMsI TEMIIEPaTypbl, OTHOCUTEJILHOM BIIAXKHOCTH BO3]lyXa, CHJIBI TOKa,
HanpsDKeHUs C MCIOJIb30BAaHHMEM aHAJOTOBBIX NPUOOPOB M JAaTYUKOB (DU3WYECKUX BEIUYMH,
CpaBHUBATh Pe3yIbTAaThl U3MEPEHUN C YUETOM 33aJaHHOM a0COIIOTHOM MOTPEeNIHOCTH;

®IPOBOJIUTH  HMCCJEIOBAHWE 3aBUCUMOCTH OJHOM (U3MYECKOM BeNMYMHBI OT Jpyrod ¢
UCIOJIb30BAHUEM TPSMBIX U3MEPEHUI (3aBUCMMOCTb COTIPOTHUBIIEHUS MPOBOJHUKA OT €r0 JJIHHBI,
IJIOLIA/IN NTONEPEYHOIO CEYEHUS U YAEIBHOIO CONPOTUBIICHUS BEIIECTBA IPOBOJHNKA, CUIIBI TOKA,
UIYIIETO Yepe3 MPOBOJHUK, OT HAIIPSHKEHUS HA MPOBOJHHUKE, UCCIEIOBAHKUE MOCIEA0BATEIBHOIO
U MapajulelbHOTO COETMHEHMI MPOBOAHUKOB): IUIAHUPOBATh MCCIIEI0BaHUE, COOUPATh YCTAaHOBKY
Y BBITOJIHATH U3MEPEHHs], CIIeIys PEUI0KEHHOMY TUIaHy, (PUKCHPOBATh Pe3ybTaThl MOJTyYEeHHON
3aBHCHUMOCTH B BHJIE TaONIUI] U TpaUKOB, JeTaTh BHIBOJIBI IO PE3yJIbTaTaM UCCIIEI0BAHMS;

® [IPOBOJIUTh KOCBEHHBbIE H3MEpeHUs (U3NYeCKUX BeNWYMH (yAeibHas TEII0EMKOCTh BEIIEeCTBa,
CONPOTHUBJIEHUE MPOBOJHHMKA, paboTa ¥ MOIIHOCTh OAJIEKTPUYECKOTO TOKA): IUIAHHUPOBATh
U3MEpEHHUs, coOUpaTh HKCHEPUMEHTAIbHYIO YCTAaHOBKY, CJelys MPeI0KEHHOW WHCTPYKLUHU, H
BBIYHCIIATH 3HAYEHHUE BEJIMYNHBI,

e cOOMI0IaTh MpaBMJia TEXHUKH 0€301aCHOCTH MPH paboTe ¢ 1abopaTOPHBIM 000PYIOBaHHEM;



® XapaKTepU30BaTh MPUHIUIBI ICHCTBHS M3YYEHHBIX TPUOOPOB U TEXHUYECKUX YCTPOHCTB C OTMOPOI
Ha WX OMHUCAaHUs (B TOM YHCIE: CHCTEMa OTOIUICHUS JOMOB, TUTPOMETp, MapoBas TypOuHa,
amMIepMeTp, BOJBTMETP, CUETUMK OSJIEKTPHUUECKOW SHEPruu, >JIEKTPOOCBETHUTEIBbHBIC MPUOOPHI,
HarpeBaTeIbHbIE AIEKTPOIPUOOPHI (IPUMEPHI), JIEKTPUUECKUE ITPETOXPAHUTENHN, FIEKTPOMATrHHUT,
AIIEKTPOBHUTaTEIb MOCTOSIHHOTO TOKA), MCIIOJIb3Ysl 3HAHUS O CBOMCTBAaX (PM3UYECKUX SIBICHUU U
HE00X0IuMbIe (PU3MYECKUE 3aKOHOMEPHOCTH;

e pacro3HaBaTh IPOCTbIE TEXHUYECKHE YCTPOWCTBA M HU3MEPHUTENbHbIE NPUOOpPHI IO CXeMaM H
CXEMAaTHYHbIM PUCYHKaM (KMJIKOCTHBIM TEPMOMETP, TEPMOC, IICUXPOMETP, TUTPOMETP, IBUTaTENb
BHYTPEHHETO CropaHus, 3JEKTPOCKOI, PEOCTAT), COCTABJIATH CXEMbl JJIEKTPUUYECKUX LENenl ¢
[OCJIEIOBATENbHBIM U MAapajuleJIbHBIM ~ COEAMHEHUEM  JJIEMEHTOB, pa3iuyas  YCIOBHBIE
0003HAYECHHSI HIIEMEHTOB MIEKTPUIECKUX LIETIEH;

® IPUBOJUTH TPUMEPHl (HAXOIUTh HMH(OPMAIMIO O TpUMEpax) NPAKTUYECKOTO HCIIOJIb30BAHMS
(¢u3nyecKnx 3HaAHUM B MOBCEJIHEBHOM JKHU3HM Ul oOecriedeHus: 0e30MacHOCTH IpU 0OpallleHuu C
npubopaMu M TEXHUYECKUMHU YCTPOMCTBAMM, COXpPAHEHMsI 3J0pOBbS M COONIOAECHUS HOPM
9KOJIOTMYECKOT0 TIOBE/IEHUS B OKPYKaIOIIEH Cpejie;

® OCYIIECTBJIATh MOUCK MHPOPMAIUK (PU3NYECKOTO coepkaHus B IHTepHeTe, Ha OCHOBE UMEIOLIUXCS
3HAHUW U MYTEM CpPaBHEHUS JOIOJIHUTENIBHBIX MCTOYHUKOB BBIIECNATH MH(GOPMALMIO, KOTOpas
SIBJISIETCS TPOTUBOPEUMBOM UM MOXKET ObITh HEJOCTOBEPHOIA;

® 1ICII0JIb30BaTh MPU BBIMOJIHEHUH Y4€OHBIX 3aJJaHU HAyYHO-TIOMYJSPHYIO JIUTEPATypy GU3UUECKOTO
COJIep’KaHus, CIpPaBOYHbIE MaTepuaibl, pecypchl cetu HHTepHeT, BiageTh NpuéMamu
KOHCIIEKTUPOBAHUSA TEKCTa, IpeoOpazoBaHus HMHOpMAlMM M3 OJHOW 3HAKOBOM CHCTEMBI B
APYTyIo;

® co3/1aBaTh COOCTBEHHbIE MHCbMEHHbBIE M KpaTKHWE YCTHbIE COOOIIeHHus, 0000mas nHpopmanumo u3
HECKOJIbKUX MCTOYHHUKOB (PU3MUECKOTO COJEp’KaHus, B TOM 4YHUCIE MyOJIMYHO MPEACTaBIATh
pe3ynbTaThl MPOEKTHOM WM MCCIEIOBATEIbCKOM JEATENBHOCTH, IIPU HITOM TI'PaMOTHO
UCII0JIb30BAaTh W3YyYEHHBIM MOHSATHMHBIN ammapaT Kypca (DU3HKH, CONPOBOXKIATh BBICTYILJICHHE
MpEe3EHTALNEH;

®IIpU BBINIOJHEHUU YYEOHBIX IMPOEKTOB U HCCIEAOBAaHMN (U3MUYECKUX MPOLIECCOB paclpeaessTh
00s13aHHOCTH B I'pYIIE B COOTBETCTBUU C MOCTABICHHBIMU 33/1adaMU, CIECIUTh 32 BBITIOJHEHUEM
IlaHa JAEeUCTBUM M KOPPEKTUPOBATh €ro, aJeKBaTHO OICHMBAThb COOCTBEHHBIH BKJIal B
NEeSATENBHOCTh TPYIIIbI, BBICTPAaUBAaTh KOMMYHUKATUBHOE B3aUMOJCUCTBHUE, MPOSBIIASI TOTOBHOCTh
pazperiath KOHQIUKTHL.

K konmy oOyuyenus B 9 kjacce mpeaMeTHbIe pe3yabTaTbl Ha 0a30BOM ypPOBHE JIOJKHBI OTPaxaThb

c(OpMUPOBAHHOCTH Y OOYUAIOUIUXCS YMEHHIA:

® ICIIOJIb30BATh IOHSATHS: CHUCTEMA OTCYETA, MATEepHAlIbHAsI TOYKA, TPACKTOPHS, OTHOCUTEIBHOCTH
MEXaHUYECKOTO JIBIKEHUS, nepopmanus (ynpyras, rIacTuyeckas), TpEHHUE,
LEHTPOCTPEMHUTEIHHOE YCKOPEHHE, HEBECOMOCTh M TMEPErpy3KH, LEHTP TSKECTH, aOCOIIOTHO
TBEPAOE TEJO, LEHTP THKECTH TBEPIAOTO Tella, paBHOBECHE, MEXaHWYEeCKHe KOJeOaHUs U BOJIHBI,
3BYK, MH(Pa3BYK U YIbTPA3BYK, AJIEKTPOMATHUTHBIE BOJIHBI, IIKala 3JEKTPOMArHUTHBIX BOJIH,
CBET, OJIM30PYKOCTh U JAIBHO30PKOCTh, CHEKTPHI MCIYCKaHHs W MOTJOLIeHHs, anbda, Oeta- u
raMMa-u3JIy4eHHMs], U30TOIIbl, SIAEPHAsI SHEPreTHKA;

e pa3MuaTh SBJICHUS (PaBHOMEPHOE U HEPAaBHOMEPHOE MPSIMOIMHEHHOE JIBIKEHUE, PABHOYCKOPEHHOE
NpSIMOJIMHEIHOE JBIKEHHE, CBOOOIHOE MaJeHUE TeJl, pABHOMEPHOE JBWXKEHHE M0 OKPYXKHOCTH,
B3aMMOJICHCTBHE TeEJI, PEAKTUBHOE JBWXKEHHE, KoyieOaTelbHOEe J[BH)KEHHE (3aTyXarolue |
BBIHY)K/JICHHbIE KOJICOaHUs), pE30HAHC, BOJIHOBOE JIBM)KEHUE, OTPAaXXEHHUE 3BYKa, NMPSMOJIMHEHHOE
pacnpoCTpaHEHUE, OTPAKEHUE M TPEIOMIIEHHE CBETa, IIOJHOE BHYTPEHHEE OTpaKCHUE CBETa,
pasinoxeHue Oenoro cBeTa B CIEKTP U CIIOKEHHE CHEKTpaJbHbIX ILIBETOB, JUCIEPCHs CBETa,
€CTeCTBEHHAs paJHMOaKTUBHOCTb, BO3HHUKHOBEHHME IMHEHYATOrO0 CHEKTpa HW3Iy4yeHUus) IO
ONMCAHUI0O HMX XAapaKTEpHBIX CBOICTB M HAa OCHOBE OIBITOB, JEMOHCTPHUPYIOLIUX JaHHOE
¢bu3nveckoe siBICHHE;

® pacro3HaBaTh MPOSBICHUE M3Y4EHHBIX (DM3MUECKUX SBICHUN B OKpYXKArolleM MUpe (B TOM 4YHCIe
(dbuznueckue SIBICHUS B TPUPOJIE: NMPWIUBHI U OTIUBBI, ABMKeHHE MaHeT CONHEYHOW CHUCTEMBI,
PEaKTUBHOE JIBUYKEHHME >KMBBIX OPraHU3MOB, BOCIPHUATHE 3BYKOB YKHBOTHBIMH, 3€MJIETPSICEHUE,
celicMU4ecKre BOJHBI, IyHAMH, X0, L[BETa TeJl, ONTHYECKUE SBJICHUS B MPUPOJIE, OMOIOTUYECKOE
JNEHCTBHE BUIUMOTO, YIBTPapHUOIETOBOTO M PEHTIEHOBCKOTO W3JIYYCHHM, €CTECTBEHHBIM



panMoaKTUBHBIA (POH, KOCMUYECKUE JIy4Hd, PAJAUOAKTHBHOE H3Iy4CHHE MPHUPOTHBIX MUHEPAJIOB,
JEWCTBUE PpAJAMOAKTHBHBIX M3Iy4YeHUI Ha OpPraHuM3M 4eJOBEKa), IMPH OSTOM NEPEBOIHUTH
MPAaKTUYECKYIO 337ady B y4eOHYIO, BBIACIATH CYIIECTBEHHbIE CBOMCTBA (IMPU3HAKK) (HU3UIECKUX
SIBJICHUI;

® OTIHMCBHIBATh M3YYCHHBIC CBOMCTBA TeN M (U3NYECKUE SIBICHUS, UCHOJIB3Yysd (U3NUECKUE BEIUYMHBI
(cpemHsis M MrHOBEHHAs CKOPOCTb TeJda TPH HEPAaBHOMEPHOM JIBIDKEHHH, YCKOpEHHE,
nepeMeIieHue, MmyTh, YrioBas CKOPOCTh, CHJIa TPEHUS, CHJIa YIIPYTOCTH, CHJIA TSHKECTH, YCKOPEHHE
CBOOOJTHOTO TaJeHHs, BEC TeJa, HMMITYJIbC Tela, HMMITYJIbC CHJIBI, MeXaHW4yeckas pabdoTa H
MOIITHOCTh, IOTEHIMATbHASL SHEPTH Tella, TIOJHITOTO HaJl MOBEPXHOCTHIO 3€MJIH, TOTEHIIUATbHAS
SHEPTUs C)KATOW MPYKUHBI, KHHETUYECKas YHEPTHUs, TOJHAs MEXaHW4YecKas SHEeprus, Mepuos H
9yacToTa KoJjeOaHHid, JUTMHA BOJHBI, TPOMKOCTH 3BYKa M BBICOTA TOHA, CKOPOCTh CBETA, IMOKA3aTeIh
MIPETIOMJICHHUS CPEJIBI), IPH ONMCAHUHU MPABUIHHO TPAKTOBATh (PU3UUECKUI CMBICI MCIIOIB3yEeMBIX
BEJIMYUH, 0003HAUCHUS W EAMHUIBI (U3NYECKUX BEIUYMH, HAXOAUTH (DOPMYIBI, CBS3BIBAIOIINE
JTaHHYI0 (U3WYECKYI0 BEIWYMHY C JPYITMMH BEIMYMHAMH, CTPOUTHh TpadUKd H3YU4EeHHBIX
3aBHCUMOCTEH (PU3MUECKIX BEINYHH;

® XapaKTepU30BaTh CBOMCTBA TeJ, (PM3MUYECKUE SBJICHUS W MPOLECCHI, UCTIONB3YS 3aKOH COXPAHEHUS
SHEPTUH, 3aKOH BCEMHUPHOTO  TSTOTEHWS, TNPUHIWI  CYNEPIO3UIUN  CHJI, PUHIIHII
oTHOcHTENbHOCTH ["anues, 3akoHbl HpI0TOHA, 3aKOH COXpaHEHHsI UMITYIIbCA, 3aKOHBI OTPAKCHHS
W TIPEJIOMJICHHSI CBETa, 3aKOHBI COXPAaHEHWS 3aps0BOTO M MAacCOBOTO YHCEN IPH SIEPHBIX
peakmmsx, TpH OSTOM JaBaTh CIOBECHYIO (OPMYTHUPOBKY 3aKOHa U 3alHChIBATh  €T0
MaTeMaTHYeCKOE BBIPAKCHNE;

¢ 00BSCHATD (DU3MUYECKHE TPOIECCHl M CBOWCTBA TEN, B TOM YHCI€ M B KOHTEKCTE CHUTYaI[Hi
MPAKTUKOOPUEHTUPOBAHHOTO XapaKTepa: BBISABISATh NMPUIMHHO-CIICICTBEHHBIE CBSI3U, CTPOUTH
00BsiICHEHHE W3 2—3 JIOTUYECKUX IIaroB ¢ OMOpPOM Ha 2—3 U3y4EHHBIX CBOMCTBA (PU3MUECKUX
SIBJICHUH, (PU3MUECKUX 3aKOHOB MJIM 3aKOHOMEPHOCTEH;

epemarh pacd€THbIC 3a7a4n (OTHMPAOIINECS HAa CUCTEeMY U3 2—3 ypaBHEHHWM), MCTOJIb3Ys 3aKOHBI H
GopMmynbl, CBs3bIBalOIIME (PU3MUECKHE BEIMYMHBI: Ha OCHOBE aHalM3a YCIOBUA 3a/ladu
3allUCBIBATh KPAaTKOE YCIOBUE, BBIABIIATh HEIOCTAIOLIUE WM U30BITOYHBIE IAHHBIE, BBIOMPATh
3aKOHbl W (QOpMyJbl, HEOOXOIUMBIE JUIsl pPELICHMs, NPOBOAUTH pPACYETBI U  OLIEHUBATh
PEATMCTUYHOCTD MOJIy4YEHHOTO 3HauUeHHs (PU3MUECKON BEINYUHBI;

® Pacro3HaBaTh MPOOIEMbl, KOTOPbIE MOKHO PELIUTh IPU MOMOLIM (GU3UUYECKUX METOAOB, UCHOJb3Ys
ONMCAaHUE HUCCIIEOBAHUS, BBIICIATH IIPOBEPSIEMOE IMPEAIOJIOKEHHE, OLIEHUBATh MPABUIbLHOCTh
Hopsi/ika IPOBEJECHUS HUCCIENOBaHMs, JejaTh BbIBOJbI, HMHTEPIPETUPOBATb PE3YyIbTAThl
HaOJII0/IEHU U OIIBITOB;

® [IPOBOJIUTH OIBITHI 110 HAOMIONCHUIO (U3NYECKUX SIBICHUHN WM (PU3NYECKUX CBOUCTB Tell (M3y4eHue
BTOpOro 3akoHa HplOTOHA, 3aKOHA COXpPAHEHUS SHEPrMM, 3aBUCHUMOCTb IEepHoja KoJieOaHui
IPY)KUHHOTO MasTHUKA OT MAcChl rpy3a U KECTKOCTH NPYXKHUHBI U HE3aBUCUMOCTb OT aMIUIUTYbI
MasbIX KojeOaHWi, MpsIMOJMHEHHOe paclpoCTpaHEHHEe CBeTa, pasjioKeHHe Oenoro cBera B
CIIEKTp, U3y4YE€HUE CBONCTB M300paKeHUs B INIOCKOM 3€pKaJie M CBOMCTB M300pakeHus MpeiMeTa B
coOuparomied JMH3e, HAOMIOJCHHE CIUIOIIHBIX UM JIMHEHUYaTbhIX CHEKTPOB  H3IIyYCHMS):
CaMOCTOSTEJIBHO COOMpaTh YCTAaHOBKY M3 M30BITOUHOrO Habopa oOOpyNOBaHHUS, OMHMCHIBATh XOJ
OIBITA U €T0 Pe3yJbTaThl, POPMYIUPOBATH BBHIBOJIBI;

® IPOBOJIUTH TNPU HEOOXOJUMOCTH CEpUI0 TMPSMBIX H3MEPEHUH, OmpeAessist cpeaHee 3HaueHHe
u3MepsieMoil BenMuuHbl ((POKYCHOE paccTOsiHME cOOMparoleil JHMH3bI), 000CHOBBIBATH BHIOOP
crioco0a u3MepeHus (M3MEpUTETHLHOTO Ipudopa);

® IPOBOJIUTH HCCIIEIOBAaHHE 3aBUCUMOCTEH (PU3MYECKMX BEJIMYMH C MCIIOJIb30BAaHUEM TMPSMBIX
U3MEpEeHUH (3aBUCUMOCTh IYTH OT BPEMEHHU IpPU PAaBHOYCKOPEHHOM JBIXEHMM 0€3 HadaJbHOMN
CKOpOCTH, NepHoaa KojeOaHU MaTeMaTH4ecKOro MasTHUKA OT JUIMHBI HUTH, 3aBUCUMOCTH YyIJa
OTpaKEHHsI CBETa OT Yrja MaJeHUs M Yrja NpeJoMJICHHsS OT yIyla MaJeHHs): IUIaHWPOBATh
UCCIIeIOBAaHUE, CAMOCTOATENBHO COOMpPATh YCTAaHOBKY, (PUKCHPOBATH PE3YJIbTaThl MOJYyYEHHOM
3aBUCUMOCTH (PU3MYECKUX BEJIMYUH B BHUJE TAOIUIl U TpadHKOB, JIeNaTh BHIBOJIBI 10 pe3ybTaTaM
UCCIIeIOBaHUS;

® [IPOBOJIUTH KOCBEHHBIE U3MEPEHHUs (PU3NUYECKUX BEIIMYMH (CPEIHSSI CKOPOCTh U YCKOPEHHE Tea MpH
PaBHOYCKOPEHHOM JIBIKEHHMH, YCKOPEHHE CBOOOJHOTO TaJeHHs, >KECTKOCTh MPYKUHBI,
KOO (GUIIMEHT TPEHHsI CKOJBKEHHS, MeXaHudeckas paboTa W MOIIHOCTb, YacTOTa M MEPHOJ



KoJIe0aHUH MaTEeMaTUYeCKOro U MPY)KMHHOTO MasiTHUKOB, ONITUYECKAsi CUJIa COOMpAromieil JINH3BL,
panuMoaKTUBHBIA (DOH): IIAHUPOBATH M3MEPEHUs, COOMpPATh AKCIEPHUMEHTAIBHYIO YCTAaHOBKY H
BBITIOJTHATh U3MEPEHUs, CIEAys MPEAT0KEHHOW WHCTPYKIIMHU, BBIUMCIATH 3HAYCHUE BEIMYUHBI U
AQHAJIM3UPOBATH IIOJIYYEHHBIE PE3YJIBTATHI C YUETOM 3aJaHHOM NIOTPEIIHOCTH U3MEPEHU;

e cOOMIOIaTh MpaBHUJIa TEXHUKU OE€30MacHOCTH MPH paboTe ¢ 1abopaTopHBIM 000pyIOBaHUEM;

®pa3MM4aTh OCHOBHBIC NPU3HAKA W3YYCHHBIX (PU3MUECKUX MOJEJeH: MarepuanbHas TOYKa,
a0COIOTHO TBEPIOE TEJIO, TOUEUHBIH MCTOYHMK CBETA, JIy4, TOHKAs JIMH3A, IIaHEeTapHas MOJEIb
aToMa, HyKJIOHHAsl MOJIEJIb aTOMHOTO $1/1pa;

® XapaKTepU30BaTh MPUHIUIBI JICHCTBHS W3YUYEHHBIX MPUOOPOB U TEXHHUYECKHX YCTPOICTB C OMOPOM
Ha HMX omMcaHWs (B TOM 4YHCIE: CHUIOMETpP, JATUYUKU TOJO0KECHUS, PACCTOSHUS U YCKOpPEHHUS,
pakera, 5X0JIOT, OUKH, IIEPUCKOII, POTOAIAPAT, ONTUYECKHE CBETOBOBI, CIIEKTPOCKOII, IO3UMETD,
Kamepa BuiibcoHa), MCHOJB3ys 3HAHUA O CBOWCTBAX (PU3MUYECKUX SIBICHUH W HEOOXOAMMEIE
(uznyecKkue 3aKOHOMEPHOCTH;

®ICTIOJIB30BATh CXEMBl M CXEMaTHYHBbIE pPUCYHKHM M3YYCHHBIX TEXHHYECKHX YCTPOMCTB,
M3MEPHUTEIBHBIX TPUOOPOB M TEXHOJIOTHYECKUX MPOIECCOB MPH PEUICHUN yYeOHO-TTPAKTUYECKUX
3a7a4, ONTHUYECKHE CXEMBI JUIl MOCTPOEHHS M300pakeHHH B IUIOCKOM 3€pKajie W coOmparommeit
JIMH3E;

® IPUBOJNUTH TPUMEPHl (HAXOIUTh HHGOPMAIMIO O TpUMepax) MPAKTHIECKOTO HCIOIb30BAHUS
(bu3NYeCcKUX 3HAHUH B MOBCETHEBHOM JKU3HU JUTS oOecTiedyeHnst 0€30TTacHOCTH NP 00pameHnn ¢
npudopaMi W TEXHHYECKUMH YCTPOWCTBAMH, COXPaHEHHs 3I0POBBS M COOJIOACHUS HOPM
HKOJIOTMYECKOTO MOBEACHUS B OKPYKAIOIIEH cperie;

® OCYIIIECTBIISITh TOWCK WH(pOpMaAImu (HU3NIECKOTO conepkaHus B WHTepHETE, CaMOCTOSATENHLHO
bopMynmHpysT TIOMCKOBBIN 3allpoC, HAXOJWUTh IMYTH OIPEAEICHUS TOCTOBEPHOCTH TOIYYEHHOM
nHpOpMAINY Ha OCHOBE MMEIOIINXCS 3HAHUN M IOMOJHUTEILHBIX HCTOYHUKOB;

® JICTI0JIb30BATh NIPH BBINOJIHEHUH Y4€OHBIX 3aJJaHUH HAYYHO-TIOMYJISAPHYIO JINTEPATypy (PU3NUECKOro
COJepKaHUsA, CIPABOYHbIE MaTepuaibl, pecypcbl cetn IHTepHer, BiaaeTh NpUEMaMu
KOHCIIEKTUPOBAaHUS TEKCTa, MpeoOpazoBaHMs HMH(GOPMAIMM W3 OJHOW 3HAKOBOM CHCTEMBI B
ApYryro;

® C03/1aBaTh COOCTBEHHBIE MMCbMEHHBIE U YCTHBIE COOOIIEHNSI HA OCHOBE MH(OPMALIUU U3 HECKOJIBKUX
UCTOYHHUKOB (PU3UYECKOrO COJACpXkKaHUA, MyOJIMYHO MPEACTaBIATh PE3yJIbTaThl NMPOEKTHOW WIIU
UCCIIEI0BATENILCKOM JIeATEIbHOCTH, IIPU 3TOM I'PAaMOTHO HCIOJIb30BaTh M3Y4YEHHBIN MOHATUHHBIN
anmapar M3y4aemoro pasjesa (U3UMKH M CONPOBOXKJIATh BBICTYIUICHHE IpPe3eHTaLuell ¢ y4éTom
0COOEHHOCTEH ayJUTOPUU CBEPCTHUKOB.

TEMATHYECKOE IINTAHUPOBAHHUE

7 KUIIACC
KoauvecTBo yacoB JJIeKTPOHHBbIE
Ne HaumeHoBaHue
n/ a3/1eJ10B U TeM B K n (umn¢posnie)
| P 1 Hor aMMBbI oo OHTP: BHbT paKTg Hecku oOpa3oBaTe/ibHbIE
porp 0 € padoThI e padoThbl pecypes!
Paznea 1. ®u3uka u e€ pojib B IO3HAHMHU OKPYKAIOIIEr0 MUpPa
dusnKa - HavKa bu6mmorexa LIOK
1.1 > yra o 2 0 0 https://m.eds00.ru/7f41619
pupoJie 4
dusnueckue bu6mmorexa LIOK
1.2 2 0 1 https://m.edsoo0.ru/7f41619
BETTUYHMHBI 4
EcrecTBEeHHOHAYUHBI bu6morexa IIOK
1.3 N i 2 0 1 https://m.edsoo0.ru/7f41619
i METOJT TO3HAHUS 4
Wroro no pazgeny 6

Pazpea 2. IllepBoHayasibHbIe CBeJIeHNUSI O CTPOCHHH BelleCTBA
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https://m.edsoo.ru/7f416194

bubnuoreka [IOK

2.1 CrpoeHue BelecTa 1 0 https://m.edsoo0.ru/7f41619
4
JIB>xeHue u bubnuorexa [JOK
2.2 B3aMMOJIEHCTBHE 2 1 https://m.edsoo.ru/7f41619
YaCTHII BEIIECTBA 4
ArDeraTHbLe bu6mmoreka [{OK
2.3 Cofmmm — 2 0 https://m.edsoo.ru/7f41619
4
Uroro no pazgeny 5)
Paznen 3. J/IBu:keHue U B3auMo/jieiicTBue TeJl
MexaHnu4deckoe bubmorexa HOK
3.1 JE——— 3 0 https://m.edsoo.ru/7f41619
4
MHeDIuis. Macea bubmmoreka [{OK
3.2 Hnof;OCT’B ’ 4 1 https://m.eds00.ru/7f41619
4
bu6moreka [IOK
3.3 Cuna. Bugsr cun 14 2 https://m.edso0.ru/7f41619
4
Hroro o pazgeny 21
Pasznea 4. /laByienune TBEPABIX TeJl, *KUAKOCTE U ra3oB
Hasnenue. [lepenaua
R bu6moreka [IOK
4.1 f:ﬁg;‘;“; ;Zi%i‘j;ﬁ‘ﬂ 3 0 https:/m.eds00.ru/741619
H Ta3zaMu 4
bu6moreka [IOK
4.2 JlaBiieHneE KUIKOCTH 5 0 https://m.edso0.ru/7f41619
4
ArmocdepHoe bu6mmoreka [JOK
4.3 HaBHeHmp 6 0 https://m.edsoo.ru/7f41619
4
Eiﬁ;ﬁ? KHIIKOCTH bu6mmoreka [JOK
4.4 HOTpyKkEHHOS B HHX 7 3 https://m.edsoo.ru/7f41619
TEI0 4
Utoro no pazneny 21
Paznea S. Pabora m MOIIHOCTB. JHeprus
bubnuoreka [JOK
5.1 PaGoTa 1 MOITHOCTH 3 1 https://m.edso0.ru/7f41619
4
MpocThie bubmuoreka [JOK
5.2 ngaHmMH 5 1 https://m.edsoo.ru/7f41619
4
Mexannueckas bubmiorexa [IOK
5.3 SHeprus 4 1 https://m.edso00.ru/7f41619
4
Hroro no paszneny 12
Pe3epBHOE Bpems 3 0
OBILIEE KOJIMYECTBO 68 12

YACOB I10
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[TPOTPAMME

8 KUIIACC
HanMenoBamHme KoanuecTBo 4acoB DJIeKTPOHHBbIE
Ne (uudgpossbie)
/i pa3ie/ioB M TeM Beero Konrpoububie | IIpakTHyeckue 0GpazoBaTeIbHbIE
NnporpaMmbl padoThI padoThbI pecypesI
Pasnen 1. TensioBble siBJeHUs
11 Crpoenue u 7 0 0 bubnuotexa [JOK
CBOJCTBa BeIleCcTBa https://m.edsoo.ru/7f4181ce
12 Tennosie 21 1 5 bubnuotexa [JOK
MPOIIECCHI https://m.edsoo.ru/7f4181ce
Wroro mo pazueny 28
Pazjnen 2. DiiekTpuyecKre U MATHUTHDbIE SIBJIEHU S
DNEeKTpUYECKUE
JapAIBL, bubnuorexa [JOK
2.1 iaﬁgmeHHHe e ! 0 ! https://m.edséf).ru/7f4181ce
B3anMMOJICHCTBIE
29 [TocTostHHBIN 20 5 7 bubnuotexa [JOK
AIIEKTPUUYCCKHIA TOK https://m.edsoo.ru/7f4181ce
23 MarunuTtHsle 6 1 15 bu6moreka [IOK
SIBIICHUSI https://m.edsoo.ru/7f4181ce
24 DJIEKTpOMarHuTHas 4 0 0 bubnuorexa [JOK
WHTYKIAS https://m.edsoo.ru/7f4181ce
Hroro mo pazgeny 37
PesepBHoe Bpemst 3 0 0
OBILEE KOJIMYECTBO
YACOB IIO 68 4 145
[TPOTPAMME
9 KUIACC
Ne HanMeHoBAHMe Kosn4yecTBo 4acoB JJIeKTPOHHBbIE
n/ pa3/ie/ioB M TeM Bcer | Konrtpoabnbl | IlpakTuyecku (wpposeIe)
I A — o ¢ pasoTh! ¢ paBoTht oOpa3oBaTe/ibHbIE
pecypcsl
Pa3zgen 1. Mexann4deckue siBJICHUSA
MexaHudeckoe BuGnuotexa LOK
1.1 AABIDICHIC 1 10 0 1 https://m.edsoo.ru/7f41ada
CHOCOOBI ero 6
OTIMCAHUS -
BzaumonerictBue bubmmotexa [IOK
1.2 20 1 3 https://m.edsoo.ru/7f41ada
Ten 5
3aKOHbI bubmuoreka [JOK
1.3 10 0 3 https://m.edsoo.ru/7f41ada
COXpaHEHUS 6
Hroro no paszneny 40

Pa3gen 2. Mexanndeckue Ko0J1e0aHUS M BOJTHBI
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MexaHUYecKHe bubmmorexa [IOK
2.1 7 0 3 https://m.edsoo.ru/7f41ada
KoJIeOaHus 6
MexaHU4ecKHe bubmmorexa [IOK
2.2 8 1 3 https://m.edsoo.ru/7f41ada
BOJIHBI. 3BYK 6
Hroro no paspeny 15

Pasjen 3. DilekTpOMarHuTHoe 1noJie

H 3JTCKTPOMArouTHHIC BOJIHBI

DNEeKTPOMarHUTHO Bubmiorexa LIOK
3.1 © roJie u 6 0 2 https://m.edsoo.ru/7f41ada
QJICKTPOMArHUTHBIC 6
BOJIHBI -
Wroro mo pazueny 6
Paznen 4. CBeToBbI€ SIBJI€HUS
3aKOoHBI bubnuotexa [JOK
4.1 pacnpocTpaHeHHsI 6 0 2 https://m.edsoo.ru/7f41lada
cBeTa 6
JIuH3e B bu6moreka [IOK
4.2 OTITHYECKUE 6 0 3 https://m.edsoo.ru/7f41ada
puOOPHI 6
Paznoxenue bubnuorexa [JOK
4.3 0esoro ceera B 3 0 2 https://m.edsoo.ru/7f41ada
CIIEKTP 6
Hroro mo pazgeny 15
Paznen 5. KBaHTOBBIE SIBJICHHS
Ucnyckanne n bubnuorexa [JOK
5.1 MOTJIOIIEHUE CBETa 4 0 1 https://m.edsoo.ru/7f41ada
aTOMOM 6
CrpoeHite bu6mmoreka [JOK
5.2 6 0 1 https://m.edsoo.ru/7f41ada
aTOMHOTO sipa 6
bu6mmoreka [JOK
5.3 SnepHble peaknuu 7 1 1 https://m.edsoo.ru/7f41ada
6
Htoro mno pazneny 17

Pasnea 6. IloBTopurtenbH0-00001a011IMI MOAY/Ib

IToBTOpEHUE U
0000111EHNE bu6mmoreka [JOK
6.1 COJIepIKaHHs Kypca 9 0 2 https://m.edsoo.ru/7f41ada

¢u3uku 3a 7-9 6
KJ1acc

Utoro mno pazneny 9

OBLIEE KOJIMYECTBO

YACOB I10 102 3 27

ITPOI'PAMME
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MPOBEPAEMBIE ITPEJMETHBIE PE3YJIbTATHI OCBOEHHUS OCHOBHOM
OBPA3OBATEJIbHOM ITPOT'PAMMBI OCHOBHOTI'O OBIIIEI'O OEPA3OBAHUSA

7 KJIACC

Kox
MPOBEPAEMOro
pe3yJbTara

HpOBepﬂeMble NpeaAMETHBIC PE3YJIbTAaTbl 0CBOCHUSA OCHOBHOM
06Pa3OBaTeJ'IBHOI71 nporpaMmmMsbl OCHOBHOI'O 001mero 06p330BaHI/Iﬂ

1.1

HCIT0JIb30BAaTh U3YYCHHBIC ITIOHATUSA

1.2

pa3nuyaTh SABJIEHUS MO ONHCAHUIO WX XAPAKTEPHBIX CBOWCTB M HAa OCHOBE
OTIBITOB, IEMOHCTPUPYIOIINX JaHHOE (U3HUECKOE SIBICHUE

1.3

pacro3HaBaTh MPOSIBIIEHUE M3YYCHHBIX (DU3NYECKUX SIBICHUH B OKPYKaIOIIEM
MHpE, B TOM uHclie (U3NYECKHE SBJIECHUS B NPUPOJE, IPU ITOM IEPEBOIUTH
MPaKTUYECKYI0 3a7adyy B Y4eOHYI0, BBIIEISATh CYLIECTBEHHbIE CBONCTBA
(npu3HaKyM) pU3NUECKUX SIBJICHUM

1.4

OTIMCHIBATh W3YyYCHHBIC CBOWCTBA TN W (DHU3WUECKHUE SIBIICHUS, HWCIOJIB3YS
(u3HUecKre BENMYUHBI, NMPU ONMHUCAHWHM NPABWILHO TPAKTOBATH (U3WUYSCKUH
CMBICTT HWCTOJB3YeMBIX BEIMYMH, WX OOO3HAYCHUS W CIUHUIBI (DU3HUSCKUX
BEJTUYHH, HAX0JUTh (POPMYJIbI, CBI3BIBAIONINE JAHHYIO (PU3HUECKYIO BETUIHHY C
NPYTHMH  BEJIIMYMHAMH, CTPOUTHh TpadHUKH  HM3YYCHHBIX  3aBUCHMOCTEH
(bMBUYECKUX BEIMYNH

1.5

XapaKTEPU30BaTh CBOMCTBA Tel, (PM3MUECKHUE SBICHHS U TPOIECCHI, UCIIOIB3YsI
M3y4YeHHBIE 3aKOHBI, MPHU ATOM JaBaTh CJIOBECHYIO (OPMYIHPOBKY 3aKOHA W
3aMUCBHIBATh €T0 MATEMAaTUYECKOE BEIPAKCHHE

1.6

OOBACHATH (PU3MUECKHE SBJICHMS, MPOLECCHl U CBOWCTBA TEJ, B TOM YHCIE U B
KOHTEKCTE CHUTyallull MNpPaKTUKO-OPHEHTUPOBAHHOTO XapakTepa: BBISBIATH
MIPUYHUHHO-CIICICTBEHHbIE CBSI3U, CTPOUTHh OOBSICHEHHE U3 | — 2 Joruyeckux
marop ¢ omopod Ha 1 — 2 U3YYCHHBIX CBOWCTBA (PH3WUYECKUX SBICHUH,
(bu3MyYecKuX 3aK0Ha WM 3aKOHOMEPHOCTHU

1.7

pemaTh pacu€THbie 3a1a4i B 1 — 2 MEHCTBUS, WCIOB3YS 3aKOHBI U (OPMYIIBI,
CBS3BIBAIOIIME (PU3UUECKHE BEIMYMHBL: Ha OCHOBE aHalM3a YCJIOBHS 3a/adyd
3aMMChIBaTh KPAaTKOE YCIOBHUE, MMOACTABIATh (PU3NUECKHUE BEIHUUYUHBI B (OPMYIIbI
U TPOBOAUTH pacu€Thl, HAXOIUTh CIPABOYHBIC IaHHBIE, HEOOXOAUMBIE IS
pelieHus 3ajay, OICHUBATh PEAJUCTUYHOCTh IOJYYEHHON (U3NYECKOi
BEJIMYMHBI

1.8

pacrno3HaBaTh MpPoOJIEeMbl, KOTOPbIE MOXHO PEUIUTh MPH MOMOIIU (PU3NUYECKUX
METOJIOB, B ONMCAHUM UCCIIECIOBAHUS BBIICIATH MPOBEPSIEMOE MPEINOJIOKEHNE
(rumoTesy), pa3nU4aTh U UHTEPIPETUPOBATH MOTYYCHHBIA Pe3yabTaT, HAXOIUTh
OIIMOKYU B XOJI€ OTBITA, JI€JaTh BHIBOJBI IO €r0 pe3ysibTaTaM

1.9

IPOBOJAMUTH OMBITHI MO HAOMIOACHHUIO (U3UYECKUX SIBICHUA WM (PU3MUECKHX
CBOMCTB Ten: (opMynupoBaTh IMPOBEPSEMbIE MPEANOIOXKEHUs, COOHpaTh
YCTaHOBKY W3 TPEUIOKEHHOTO OO0OpYAOBaHMs, 3alKChIBaTh XOJ OMbITA U
(hopMynTUpOBaTh BHIBOIBI

1.10

BBITOJIHATH TPSAMbIE U3MEPEHUS] C HUCIOJIb30BAaHUEM aHAJOTOBBIX M IHU(POBBIX
npuOOpPOB, 3aMUCHIBAaTh MOKa3aHUs NMPUOOPOB C YUETOM 3aJaHHONW aOCOIIOTHOM
NOTPEIIHOCTH U3MEPEHUN

1.11

IMPOBOAWUTL HCCJICHOBAHUC 3aBUCUMOCTU OJIHOH (1)1431/1%01(0171 BCJIIMYMHBI OT
,Z[I)YFOI‘/’I C HUCIIOJIb30BAHUEM IIPAMBIX I/I3MepeHI/II71, Y4aCTBOBAThH B INIAHUPOBAHUU
y‘-ICGHOFO HUCCICIJ0OBaHuUs, COGI/IpaTB YCTaHOBKY U BBINIOJIHATH UBMEPCHUS, CICAYH
OpCAJIOKCHHOMY IUJIAHY, (I)I/IKCI/IPOBaTB PE3YJIbTAaThI HOJ’Iy‘-ICHHOfI 3aBUCHUMOCTH
(I)I/I3I/I‘-IGCKI/IX BCJIIMYMH B BHUAC MNPCAJIOKCHHBIX Ta6JII/II_I n Ppa(pI/IKOB, ACIaTh
BbIBOJIBI IO PE3YJIbTaTaAM MCCIICAOBAHUS

1.12

MPOBOJUTh  KOCBEHHbIE  H3MEpEeHUs  (PU3MYECKHX  BEIUYMH,  CIexys
NPEUIOKCHHOW  MHCTPYKUMHU: TIpU  BBINOJHEHHHM HW3MEPEHUH  coOHpaTh




OKCIICPUMCHTAJIbHYIO YCTAHOBKY U BBIYUCIIATH 3HAYCHUC WCKOMOM BEITUYIHHBI

1.13

coOmoaTh MpaBWila TEXHUKH O€30macHOCTH mHpu paboTe ¢ J1abopaTopHBIM
00opyoBaHEM

1.14

yKa3blBaTh MPHUHIMIBI JEHCTBHS TPUOOPOB W TEXHUYECKHX YCTPOWCTB,
XapaKTepU30BaTh MPUHIMIIEI JACHCTBUS W3YyYCHHBIX MPHOOPOB M TEXHUYECKUX
YCTPOMCTB € IIOMOINBKD MX OIIMCAaHUsA, WCIOJIb3ys 3HAaHUA O CBOMCTBax
(bU3NYeCKUX SABICHUIA U HEOOXO0MMbIe (PU3HUECKUE 3aKOHBI M 3AKOHOMEPHOCTH

1.15

OPUBOJIUTH NPUMEPHl (HAXOIUTh MH(GOPMALUIO O MPUMEPAX) HPAKTHUYECKOTO
UCTIOJIb30BaHUS (PU3UYECKUX 3HAHUHU B IMOBCEIHEBHON KHU3HH JUII 00ECTICUCHHS
0€30MacHOCTH IpU OOpaIlEeHUH ¢ NpUOOpaMH U TEXHUYECKUMHU YCTPONCTBaMH,
COXPAaHEHHUs 370pOBbSl U COOJIOACHMUS HOPM SKOJIOIMUYECKOIO IOBEACHUS B
OKpY»Kalollen cpeie

1.16

OCYILIECTBIISITh OTOOpP HUCTOYHMKOB HH(popmauuu B cetd HWHTepHer B
COOTBETCTBUU C 3aJaHHBIM IIOMCKOBBIM 3aIIPpOCOM, Ha OCHOBE HMEIOIIHUXCS
3HAHUM U MYyTEM CpPaBHEHMS PA3IMYHbIX UCTOYHMKOB BBIIAENATH MH(POPMAIHUIO,
KOTOpas sBJISIETCS] IPOTUBOPEUYHUBOM MJIM MOKET ObITh HETOCTOBEPHOM

1.17

WCTIONb30BaTh TMPU BBITIOJIHEHUM YUE€OHBIX 3a/JlaHUM  HAYYHOTIOMYJISIPHYIO
TUTEPATYpy (HU3UIECKOTO COJACPIKAHUs, CIIPABOYHBIC MAaTEpPUAJIbI, PECYPCHI CETH
Wutepuer, Bmanerh mpuéMamMu KOHCTIEKTHPOBAHUS TEKCTa, MpeoOpa3oBaHUs
WH(POPMAIIUK U3 OJTHON 3HAKOBOW CHCTEMBI B IPYTYIO

1.18

cO31aBaThb CcOOCTBEHHbBIE KpaTKUC IMUCbMCHHBLIC U YCTHBIC COO6I].[GHI/I5[ Ha OCHOBE
2 — 3 wucrouHukoB wHMOpMaIMH (HU3HYECKOTO COJCpKaHUS, B TOM YHUCIIE
MyOJUYHO JIeNaTh KPAaTKUE COOOIIEHUS O pe3ybTaTax MPOCKTOB WM YIEOHBIX
HCCIIEIOBAaHUNA, TP ATOM TPAMOTHO HCMOJIb30BaTh W3YyYEHHBIM IMOHATUUHBIN
anmnapar Kypca GU3MKH, COPOBOXKIATh BHICTYIIJICHUE MPE3eHTaIIUEH

1.19

MPU  BBINIOJIHEHUHA YYEOHBIX TIPOCKTOB M HCCICIOBAHUU PacTIpeNesaTh
00513aHHOCTH B TPYIIE B COOTBETCTBUH C TTOCTABJICHHBIMH 3aJ[a4aMH, CICTUTH 3a
BBIITOJTHEHHEM IIJIaHa NEMCTBUM, aJCKBAaTHO OILIEHHMBATh COOCTBEHHBIH BKJaj B
JESTETPHOCTh TPYIIBI, BBICTpaWBaTh KOMMYHUKAaTHBHOE B3aWMOJICHCTBHE,
YUUTHIBasi MHEHHE OKPYKAIOIINX

8 KVIACC

Kox
NpoBepPsieMOro
pe3yJibTara

IIpoBepsiemble npeIMeTHbIE Pe3yJIbTATHI 0CBOEHHS] OCHOBHOI
0o0pa3oBaTeJIbHOM MPOrPaMMbl OCHOBHOT'0 0011ero 00pa3oBaHusl

1.1

HCIIOJIb30BAaTh IIOHATHA

1.2

pas3iinuaTtb ABJICHHUSA II0 OIIMCAHUIO HUX XaPAKTCPHBIX CBOMCTB M Ha OCHOBE
OIIBITOB, ACMOHCTPUPYIOIIHUX JAHHOC (1)I/IBI/I‘leCK06 SIBJICHHC

1.3

pacro3HaBaTh MPOSBICHHE W3YyYEHHBIX (DU3NYECKUX SBICHUH B OKPY)KAIOIEM
MHpE, B TOM 4HCle (HU3HMUSCKHE SBJICHUS B MPUPOJE, TPU 3TOM MEPEBOJHUTH
NPaKTUYECKYI0 3aJjayy B Y4eOHYIO, BBLAEIATH CYIIECTBEHHbIE CBOWCTBA
(mpu3Haku) GU3NUECKUX SIBIECHUHN

1.4

ONMCBHIBATh HM3y4YEHHBIE CBOICTBA Tel M (PU3MYECKHE SIBICHMS, HCHONb3YS
¢u3nyeckue BETUYMHBI, MPHU OMUCAHUU IPABWIBHO TPAKTOBATh (PU3NYECKUIL
CMBICII HUCHOJb3yeMBIX BEJIUYMH, OOO3HAYEHUS U EIUHMIBI (PU3MUECKHX
BEJIMYMH, HAXOAUTh (YOPMYIIbI, CBSI3bIBAIOIINE JaHHYIO (DU3NYECKYIO BETUUUHY C
JPYTUMH  BEJIMYMHAMH, CTPOMTHh TpadUKd  M3YyYEHHBIX  3aBUCHUMOCTEH
($U3NYEeCKUX BETHYUH

1.5

XapaKTCpPU30BaTh CBOMCTBa TCII, (I)I/IBI/I‘{CCKI/IC SABJICHUA W MPOLECCCHI, UCIIOJIB3Ys
HU3YUCHHBIC 3aKOHBI, IIPU 3TOM MOaBaThb CJIOBCCHYIO q)OpMyJ'II/IPOBI(y 3aKOHa H
3aIIMCBIBATb €T0 MAaTCMATUYCCKOC BBIPAKCHUC

1.6

OOBSICHATH (PU3NUECKUE MPOLIECCH U CBOMCTBA T€J, B TOM YHCIIE M B KOHTEKCTE
CUTyallMil IPAKTUKO-OPUEHTUPOBAHHOI'O XapaKTepa: BBIABIATH ITPUYHUHHO-




CJIC/ICTBEHHBIC CBSI3U, CTPOUTH OOBSICHEHHME M3 | — 2 JIOTMYECKUX IIaroB ¢
nomompio 1 — 2 W3Y4EeHHBIX CBOUCTBA (U3MYECKHX SBICHHUH, (PU3NIECKHUX
3aKOHA WJIM 3aKOHOMEPHOCTHU

1.7

pemaTh pacy€THbIC 3a/1a4d B 2 — 3 JEHCTBHS, UCHOJB3Ys 3aKOHBI U (OPMYIIBI,
CBsI3bIBaIOIIME (DM3MYECKHE BEIMYMHBI: HAa OCHOBE aHAJM3a YCIIOBHUS 3aJauu
3aIIMCBhIBAaTh KPAaTKOE YCIOBUE, BBIABIATH HENOCTATOK JAHHBIX JUIS pELICHUS
3aJauu, BBIOMpATh 3aKOHBI W (OPMYINIBI, HEOOXOAWMBIE it €€ peleHus,
NPOBOJIUTH Pacuy€Thl M CpPaBHUBATh IIOJIyYeHHOE 3HAa4YeHHE (PU3HUECKOn
BEJIMYUHBI C U3BECTHBIMU JIAHHBIMU

1.8

pacro3HaBaTh MPOOJIEMBI, KOTOPHIE MOKHO PEUINTh MPHU HMOMOIIU (DPU3HUYECKHX
METOJIOB, HCIIOJIb3ysl OINHCAHME HCCICNOBAHUA, BBIACIATH IPOBEPSIEMOE
IIPEATIOJIOKEHHE, OLICHUBATh IIPaBUIILHOCTD HopsiIKa IIPOBEICHUS
HCCIEA0BaHUs, AEJIaTh BBIBO/IBI

1.9

MPOBOJUTH OTBITHI TIO HAOTIOACHUIO (PU3UUECKUX SBJICHUN WM (PU3HIECKUX
CBOWCTB Tel: (OPMYJIHPOBATH TPOBEPSIEMBbIE MPENOJIOKEHUS, COOUpaTh
YCTAaHOBKY U3 TMPEJIOKEHHOTO OOOPYJIOBaHUsA, ONHUCHIBATH XOJ| OIBITA |
(hopmMyIMpPOBaTh BHIBOJIBI

1.10

BBITIOJIHATH HpHMBIe I/IBMepeHI/IH C HCIIOJIB30BAHUCM AaHAJIOTOBBLIX HpI/I60pOB nu
JAaTYNKOB (PU3MUECKUX BEJIMYUH, CPAaBHUBATH PE3YyJIbTaThl U3MEPEHUN C yUETOM
3a/TaHHOM a0COJIFOTHOM MOTPENTHOCTH

1.11

MPOBOJIUTHh HCCJICIOBAHUE 3aBHCHMOCTH OJTHOW (U3MUYECKOW BEITUYHHBI OT
JIPyroy C HCMHOJIb30BAHUEM MPSIMBIX W3MEPEHU: IJIAHUPOBATH HCCIIEIOBAHHE,
coOMpaTh YCTAHOBKY U BBITIOJHATH U3MEPEHUS, CIIEIYys MPEIOKEHHOMY TIJIaHY,
(uKcUpoBaTh Ppe3yIbTaThl TOJYYEHHOW 3aBUCHMOCTH B BHUAC TaONHI] |
rpaduKOB, JIEIaTh BBIBOJIBI TIO PE3YJIbTaTaM MCCICIOBAHUS

1.12

MPOBOJUTH KOCBEHHbIE H3MepeHus (PU3MUECKUX BEIMYMH: IJIAHUPOBATH
H3MepeHus, cOOMpaTh SKCIEPUMEHTAIbHYIO YCTAaHOBKY, CIENys MPeUI0KEHHON
WHCTPYKILHWU, U BRIYUCIIATH 3HAYCHUE BEJINUNHBI

1.13

coOmoaTh TpaBWia TEXHUKH OE30MAacCHOCTH MpHU paboTe C 1abopaTopHBIM
000pyI0BaHUEM

1.14

XapaKTepUu30BaTh IMPUHIUIIBI ,HCfICTBHH HN3Y4YCHHBIX HpI/I60pOB N TCXHHYCCKHX
YCTPOﬁCTB C OHOpOfI Ha HUX OIIMCaHHA, HCIOJIb3yA 3HAHHA O CBOMCTBaxX
(1)I/ISI/ILICCKI/IX SIBJICHUH U HCO6XO,I[I/IMBIC (1)I/I?>I/ILIGCKI/IC 3dKOHOMCPHOCTH

1.15

pacrmo3HaBaTb IPOCTBIE TCXHUYCCKUC YCTPOﬁCTBa U HU3MEPHUTCIIbHBIC HpI/I60pBI
o cxeMaM M CXEMATUYHBIM PHCYHKaM, COCTaBJIATHh CXEMBI JSJICKTPUUYCCKHUX
ueneﬁ C IOCJICAOBATCIbHBIM MW IapaJlUICIIbHbBIM COCANMHCHHUCM 3JICMCHTOB,
pa3iandasd yCJIOBHBIC 0003HaYEHU DJIEMEHTOB QJICKTPHUYCCKHUX ueneﬁ

1.16

OPUBOJIUTH MPHUMEPHl (HaXOOUTh WH(GOPMALIMIO O TMPUMEPAX) MPAKTHUYECKOTO
UCIOJIb30BaHUs (DU3MUECKUX 3HAHUUN B TIOBCEHEBHOM JKU3HM ISl OOeCcTieueHus
0€30MacHOCTH MpHU OOpaIlEeHUU ¢ MPUOOpaMH U TEXHUUYECKUMH yCTPOMCTBAMH,
COXpaHEHHUs 370pOBbSl U COOJIOACHHUS HOPM DKOJOTMUYECKOTO MOBEACHUS B

OKpYKalollen cpene

1.17

OCYILICCTBJIATH IMTOUCK I/IH(I)OpMaLII/II/I (I)I/I3I/I‘ICCKOI"O COJCPpKaHUs B CCTU I/IHTepHeT,
Ha OCHOBE HMECIOIINXCSA 3HAaHUM U HYTCM CpaBHCHHA HOOIIOJHHUTCIBbHBIX
HCTOYHUKOB BBIACIIATDH I/IH(I)OpMaI_II/IIO, KOTOpas ABJISCTCA HpOTHBOpC‘IHBOfI N
MOYET OBITh HC,Z[OCTOBepHOI\/’I

1.18

WCIOJIb30BaTh TMPH BBIMIOJHEHUU YYeOHBIX 3alaHUil HAyYHO-TIOMYJISPHYIO
auTepaTypy GU3MUYECKOTO COIEpKAHMUs, CIIPAaBOUYHbIC MaTepUANIbI, PECYPCHI CETH
WNurepHer; BnageTh npuéMaMH KOHCIIEKTUPOBAHMS TEKCTa, MpeoOpa3oBaHUs
nH(OPMAIIUK U3 OJTHOM 3HAKOBOM CHCTEMBI B IPYTYIO

1.19

co3/1aBaTh COOCTBEHHbIE MMCHbMEHHBIE U KPAaTKUE YCTHBIE COOOIIEeHHs, 00001mas
UHGOPMAIMIO U3 HECKOJBKMX HCTOYHHMKOB (DPM3NYECKOTO COAEp)KaHHs, B TOM
qrcie MyOJIMYHO MPEJCTABISATh Pe3yAbTAaThl MPOSKTHOM MM MCCIIE0BATEIbCKOM




JIEATEIIBHOCTH, IPU ATOM TPAMOTHO HCHOJIB30BAaTh HM3YYEHHBIA IMOHATHIHBIN
anmapat Kypca GU3HUKH, COPOBOXK/ATh BBICTYIUICHUE MPE3CHTAITUEH

1.20

P BBITIOJIHEHUN yYEOHBIX MPOCKTOB M MCCIEIOBAHUHN (DM3UUYECKUX MPOIIECCOB
pacmpenensiath OO0S3aHHOCTH B TPYIIE B COOTBETCTBHHM C IOCTABJICHHBIMH
3a/ladaMu, CJICTUTH 32 BBIMOJIHEHHWEM IUIaHA JIEHCTBUH M KOPPEKTHPOBATh €ro,
aJICKBaTHO OIIGHWBAaTh COOCTBEHHBI BKIA] B JICATEIBHOCTh TPYIIIHI,
BBICTPAaWBaTh KOMMYHHKATHBHOC B3aWMOJCWCTBHE, TMPOSIBIISSE TOTOBHOCTH
pa3penarb KOHQIHKTHI

9 KJIACC

Kox
MPOBEPAEMOro
pe3yJbTara

HpOBepﬂeMble NpeaAMETHbIC PE3YJIbTAaThl 0OCBOCHUA OCHOBHOM
OﬁpiBOBﬁTeJ'leOﬁ nporpaMmmbl OCHOBHOI'O 001mero 06p330BaHI/Iﬂ

1.1

HCII0JIb30BATh U3YYCHHBIC TIOHATUA

1.2

pas3nuyarh SBJIEHUS MO OMNMCAHHI0O WX XapaKTepHBIX CBOMCTB M Ha OCHOBE
OTIBITOB, IEMOHCTPUPYIOIIMX JaHHOE (PU3NYECKOE SBJICHUE

1.3

pacrno3HaBaTh IMpPOSBICHUE M3YYEHHBIX (DU3MUECKUX SIBICHUH B OKpYXKaIOLIEM
MHpE, B TOM uHclie (U3NYECKHE SABJIECHUS B MPUPOJE, IPU ITOM IEPEBOIUTH
MPaKTUYECKYI0 3a7adyy B Y4eOHYI0, BBLIEIATh CYLIECTBEHHbIE CBOWCTBA
(mpu3HaKu) GpU3NUYECKUX SBICHUI

1.4

OTIMCHIBATh M3yYeHHBIC CBOWCTBA T W (DHU3WUYCSCKUE SBICHHS, WCIIOIb3YS
(u3HUYecKre BEMYWHBI, NMPU OMUCAHWHM IPABWILHO TPAKTOBATH (HU3HUYSCKUI
CMBICIT UCHOJB3YeMBIX BEJIMYUH, OOO3HAYCHHS W CIUHUIBI (PU3UIECKHX
BEJIMYUH, HAXOAUTh (DOPMYITBI, CBA3bIBAIOIINE JaHHYIO (DH3UYECKYIO BEIUYHHY C
JIPYTUMH  BEIMYMHAMH, CTPOWTH TpadUKd M3YyYCHHBIX  3aBUCHUMOCTEH
(bMBUYECKUX BEIIMYNH

1.5

XapaKTepU30BaTh CBOMCTBA Teld, (PU3NYECKUE SBICHUS U MPOIECCHI, UCHOIB3YS
W3Y4YCHHBIE 3aKOHBI, NPU 3TOM JaBaTh CIOBECHYIO (OPMYIHPOBKY 3aKOHA U
3aMMChIBaTh €r0 MAaTEMAaTUYECKOE BBIPAKEHUE

1.6

00BACHATH (PU3UYECKUE MPOIECCH U CBOMCTBA TEJ, B TOM YUCJE U B KOHTEKCTE
CUTyallull MpPaKTUKO-OPUEHTHUPOBAHHOTO XapaKTepa: BBISABIATh MPUYUHHO-
CIIEICTBEHHBIE CBSI3M, CTPOUTH OOBACHEHHWE M3 2 — 3 JIOTMYECKUX IIIaroB ¢
NOMOIIBI0 2 — 3 U3YYEHHBIX CBOICTBa (U3MYECKUX SBJICHUM, (PU3MUecKux
3aKOHA WJIM 3aKOHOMEPHOCTH

1.7

pemath pacu€THbIe 3ajaud (OMUparolIuecs Ha cUcTeMy U3 2 — 3 ypaBHEHUH),
UCIIONIB3YSl 3aKOHBI U (DOpMyIbI, CBS3bIBatOlUEe (PU3UYECKHE BEIWYMHBI: Ha
OCHOBE aHajM3a yCIOBHUS 3a/layd 3allMChIBaTh KPATKOE YCJIOBHE, BBISBIATH
HEJOCTAIONINe WM H30BITOYHBIE JaHHBIC, BBIOMPATh 3aKOHBI U (HOPMYIIBI,
HEOOXOIUMBIE JUIsl PEIlIeHHs], IPOBOIUTE PAcU€Thl M OLIEHUBATH PEAIMCTUYHOCTh
MOJIYYEHHOTO 3HAUYCHUS (PU3MUECKON BEeITHUNHBI

1.8

pacCiio3HaBaThb HpO6J'ICMLI, KOTOPBIC MOXHO PCHIMTL IIPpH ITOMOIIHU (1)I/ISI/I‘I€CKI/IX
MCETOHAOB, HUCIIOJIB3YyA  OIMMCAHUEC  HUCCICHOBAHHsS, BBIACIEITE  IIPOBEPIACMOC
MPCAIIOJIOKCHNUE, OLCHUBATL IPABUJIIBHOCTD MOPAAKA IMPOBCACHUA HCCICA0BAHUA,
ACJIAaTh BbIBOAbI, MHTCPIIPECTUPOBATL PE3YJILTATLL Ha6J'IIOI[eHPII>i 1 OITIBITOB

1.9

IMPOBOAUTL OIIBITHI IIO Ha6J'II-OI[eHI/II-O q)HSI/I‘leCKI/IX SIBICHUN WX (I)I/I3I/I‘ICCKI/IX
CBOMCTB T€JI: CaMOCTOSTEIIbHO C06I/IpaTB YCTAHOBKY U3 HU30BITOYHOTO Ha60pa
O60py,Z[OBaHI/I$I, OIMMCBIBATh XOZ OIIblTa W €ro pe3ylbTaThl, (bOpMy.]'IHpOBaTB
BBIBOJAbI

1.10

MPOBOJIUTh TPU HEOOXOJUMOCTH CEpUI0 TNPSMBIX H3MEPEHUH, Ompeaesss
cpeaHee 3HaYeHHEe U3MepsieMoil BenmuuMHbI ((POKycHOE paccTOsIHUE COOMparoIen
JMH3B1), 000CHOBBIBATH BHIOOD crioco0a u3mMepeHus (M3MepUTeNIbHOro Npubopa)

1.11

IpOBOAUTDH HUCCICIOBAaHUC 3aBHCHUMOCTEH (I)I/ISI/ILIGCKI/IX BCIMYHWH C
HCITIOJIb30BAHHECM IMPSAMBIX H3MepeHHf/'II IJIAHUPOBATH HNCCICIJOBAaHUC,




CaMOCTOSITEIIbHO COOMpPATh YCTaHOBKY, (PUKCHPOBATH PE3yJbTaThl MOJIY4YEHHOU
3aBHCUMOCTH (PU3MYECKUX BEJIMYMH B BUJIE TAOIUIM I'PadUKOB, J€1aTh BHIBOJIBI
10 pe3yJIbTaTaM UCCIIEOBaHMs

1.12

MPOBOJUTH KOCBEHHBIE W3MEPEHUs (U3MYECKUX BEIMYMH: I[UIAHUPOBATH
U3MEpeHHUsi, COOMpaTh HSKCHEPUMEHTAJIbHYIO YCTAaHOBKY M  BBINOJHATH
U3MEPEHUs, CIeays MPEUIOKCHHOW HHCTPYKUMHU, BBIYHUCIATH 3HAYCHHUE
BEJIMYMHBl M AHAJIM3MPOBATh IIOJYYCHHBIE PE3yJbTaTbl € Y4ETOM 3aJaHHOU
IOTPEUIHOCTH U3MEPEHUIN

1.13

coOmonaTh TpaBWiIa TEXHUKH O€30MacHOCTH mpu pabore ¢ 1abopaTopHBIM
000pyI0BaHUEM

1.14

pa3nuyatb  OCHOBHBIE  TPHU3HAKH  M3YYEHHBIX  (U3WYECKUX  MOJENei:
MaTepuajgbHas TOYKa, aOCOJIOTHO TBEPAOE TENIO0, TOUEUHBIH HCTOYHHMK CBETA,
Jy4, TOHKas JIMH3a, IUIAHETApHAs MOJIEIb aTOMa, HyKJIIOHHas MOJENb aTOMHOIO
saapa

1.15

XapaKTepU30BaTh NPHUHIMUIBI JEHCTBUS HW3YYEHHBIX MPUOOPOB U TEXHUYECKHX
YCTPOMCTB € OMNOpPOM HA HMX ONUCAaHMS, HCIOJIB3Yys 3HAHUS O CBOWMCTBAx
(bu3nuecKux sBJICHUN U HEOOX0AUMbIE PU3NYECKUE 3aKOHOMEPHOCTH

1.16

HCIIOJIB30BAaTh CXEMBI H CXCMATHYHBIC PHUCYHKU HU3YYCHHBIX TCXHUYCCKHUX
YCTPOMCTB, M3MEPUTENbHBIX MNPUOOPOB M TEXHOJOTMYECKHX IPOILIECCOB MPH
pPEIICHNN y‘-Ie6HO-HpaKTI/I‘-IeCKI/IX 3aaa4, OINTUYCCKHUE CXEMbI I TOCTPOCHUSA
M300pakeHUH B TUIOCKOM 3€pKajie M COOMPAONICH JTNH3E

1.17

MPUBOJIUTh MpUMEPHl (HAXOIUTh HWH(OpPMALMIO O HpHUMeEpax) MPaKTHYECKOIO
WCTIONh30BaHUsT (DU3NIECKUX 3HAHWHN B TOBCEIHEBHON JKM3HM U 00ECTICUSHHSI
0€30MacHOCTH TPU OOpAIICHUH ¢ MPUOOPAMH W TEXHUYECKUMH YCTPOWCTBaMH,
COXpaHEHHUs 370pOBbSl U COOJIOACHHUS HOPM SKOJIOTMYECKOTO MOBEACHUS B
OKpY>Kalollen cpene

1.18

OCYILIECTBIISTH TOUCK MHPOpMAIK (PU3NYECKOTO coiepkaHus B cetu VHTepHer,
CaMOCTOSITENILHO (POPMYIUPYS MOMCKOBBIN 3aMpOC, HAXOUTH MYTH ONPEAETICHUS
JOCTOBEPHOCTH MOJIy4€HHON HMH(OpPMAalUM Ha OCHOBE HMMEIOIIMXCS 3HAHUM U
JIOTIOTHUTEIbHBIX HCTOYHUKOB

1.19

UCIOJIb30BAaTh MpPHU BBINOJHEHUH Y4YeOHBIX 3aJaHUil HAYYHO-TOMYISIPHYIO
auTepaTypy GU3UYECKOTO COJepKaHUs, CIIPAaBOYHbIE MaTepUAIIbI, PECYPChI CETU
Wurepuer; BnageTh npuéMaMu KOHCIIEKTHMPOBAHHS TEKCTa, MpPeoOpa3oBaHUs
uHGOPMAaIIMU U3 OJTHOM 3HAKOBOW CUCTEMBI B APYT'YIO

1.20

CO31aBaThb COOCTBEHHbIE MHUCbMEHHEIE U YCTHBIC COO6H.[€HI/IH Ha OCHOBC
I/IH(bOpMaI_[I/II/I U3 HCCKOJIBKNX MCTOYHHUKOB (1)I/ISI/I‘ICCKOFO COACPIKaHUA, HY6J'II/I‘IHO
IMPEACTABJIAThL PE3YJIbTATHL HpOCKTHOfI 50)051 HCCHeﬂOBaTeHBCKOﬁ ACATCIbHOCTH,
IIpxu 39TOM TI'PaMOTHO HCIIOJIB30BATb I/ISY‘IGHHHﬁ MOHSITUUHBIN alrrapar
HN3y4yacMoro pasaciia (1)I/ISI/IKI/I " COIPOBOKIAATH BBICTYIIJICHUEC Hpe3eHTaI_II/IeI71 C
y‘IéTOM 0COOEHHOCTEN AyaAUTOPUN CBEPCTHUKOB

1.21

IpU BBINOJIHEHUH Y4eOHBIX MPOEKTOB M MCCIEIOBAHUN (PU3MUECKUX IMPOLECCOB
pacrpenensaTh OOf3aHHOCTH B TpYNNE B COOTBETCTBUU C IOCTABICHHBIMU
3a/la4aMM, CJIEIUTh 3a BBIIOJIHEHHWEM IUIaHA JCHCTBUHA M KOPPEKTHUPOBATH €TO,
aJIeKBaTHO OLIEHMBAaTh COOCTBEHHBIM BKJIAJ B  JEATEIbHOCTb TPYIIIHI,
BBICTPAauBaTh KOMMYHHMKaTHMBHOE€ B3aWMOJEWCTBHE, TMPOSBIAS TOTOBHOCTb
paszpeniatb KOHQJIUKTHI




INPOBEPAEMBIE DJIEMEHTBI COAEP KAHUSA

7 KIIACC
Kon
pasiena Kon riemenTa IIpoBepsieMble 3JIEeMEHTHI COIeP:KAHUSA
®U3UKA U EE POJIb B IO3HAHNU OKPYXKAIOIIEI'O MHUPA
®usuka — Hayka o npupoxe. SBiaeHus npupoxabl. Pusznyeckue
1.1 SIBJICHUS: MEXaHHYECKUE, TCIUIOBHIC, JJICKTPUUYCCKUE, MArHUTHBIC,
CBETOBBIC, 3BYKOBBIC
Odusnyeckue BENMWYUHBL M3MepeHWe (PU3NYSCKUX  BEIHYHUH.
1.2 dusnueckue pUOOPEI. [TorpemrnocTh HU3MEPEHUI.
MexayHapoaHas CUCTEMA €IMHUIL
EcTtecTBeHHOHay4YHBIN METO] MO3HAHUA: HAOIIOACHHE, TOCTAHOBKA
1 1.3 HAyYHOTO BOIPOCA, BBIJIBIDKEHUE THUIOTE3, JKCIEPHUMEHT II0
MIPOBEPKE THIOTE3, 00BSICHEHNE HAOIIOIaeMOT0 SIBJICHUS
1.4 Onucanne PU3NYECKUX SBICHUN C TTIOMOIIBIO MOJIEJIeH
[IpakTnueckue pabOTHI:
H##HPar##113mepenre paccTosTHUM.
15 ###Par###13mepenne o0bEMa KUJIKOCTH U TBEPIOTO TEa.
' #H##Par###OnpeneneHne pa3sMepoB MaJIbIX Tell.
##HPar#t#113meperre Temnepatypsl MpU MOMOIIM SKHJIKOCTHOTO
TEPMOMeETpPA U JaTIYNKA TEMIIEPATYPHI
ITEPBOHAYAJIbBHBIE CBEJJEHW S O CTPOEHUU BEILIECTBA
21 ###Par###CTpoeHre BemecTBa: aTOMbI U MOJICKYJIBI, UX pa3MeEpHI.
' OnBbITHI, TOKa3bIBAIOLIUE TUCKPETHOE CTPOCHHE BEIIECTBA
###Par###/[Biokeane  yactuir  BemecTBa. CBS3b  CKOPOCTH
2.2 IBIDKCHHUSI YacTHI] C TeMIeparypoi. BbpoyHOBckoe IBIDKEHHE,
muddy3us
2.3 B3aumoselicTBue yacTull BelecTBA: MPUTSDKEHUE U OTTAJIKUBaHUE
###Par###ArperaTtHple COCTOSIHHS BEIECTBA: CTPOCHHE Ta30B,
2 24 )I(H,Z[KOCTGI;'IU u TBEPABIX (KPUCTAITMYECKHX) Tel. B3aumocss3b
MEX/1y CBOMCTBAMHM BEILIECTB B Pa3HBIX arperaTHbIX COCTOSHUSX U
UX aTOMHO-MOJIEKYJIIPHBIM CTPOCHUEM
2.5 OCOOEHHOCTH arperaTHbIX COCTOSTHUN BOJIBI
[TpakTrueckue pabOTHI:
##HPar###0Onenka amamMeTpa aroMa  METoJ0OM  psaaoB  (c
UCITI0JIb30BaHuEeM (GoTorpaduii).
2.6
#HH#Par###OnbITel 10 HAOIOICHUIO TEIUIOBOTO PaCIIUPEHUS Ta30B.
#HHPar###OnbITE o 0oOHapyKEHHIO JIEACTBUS CUII
MOJIEKYJISIPHOTO MPUTSKEHHS
JIBDKEHUE U B3AUMOJIEMCTBUE TEJI
31 MexaHuueckoe JBUXKEHHE. PaBHOMepHOE U HepaBHOMEpHOE
JIBUKCHHE
392 ##HPar#t#Cropocts. CpeaHsisi CKOPOCTb TpPH HEPABHOMEPHOM
' IBUKEHUH. Pacy€T myTu u BpeMeHH JIBHKEHUS
3 SIBnenne wuHepHuH. 3aKOH WHEpHUH. B3aumoneicTBue Tenm Kak
3.3 IpUYMHA W3MEHEHUS CKOPOCTH JABIKEHHs Tel. Macca kKak mepa
WHEPTHOCTH TeJa
34 ##HPar#t#IlnoTHOCTh BemecTBa. CBSA3b IUIOTHOCTH C KOJUYECTBOM
' MOJIEKYJI B €IMHUIIE 00bEMA BEIECTBA
3.5 Cuna Kak XapaKTepHCTHKa B3aUMOICHCTBUS TEI
3.6 Cuna ympyroctu u 3akoH ['yka. VM3MepeHne cuiabl ¢ TOMOIIBIO




JTUHAMOMETpa

3.7

#HHPar### SIsnenne tarorennsa u cuia Tsokectd. Ciiia TSHKECTH Ha
Apyrux miaHerax. Bec tena. Hesecomocts

3.8

Cuna tpenus. TpeHue CKOJIbKEHHUS U TpeHue nokos. TpeHue B
IIPUPOJE U TEXHUKE

3.9

##HPar###CroxxeHre CuJ, HampaBJICHHBIX [0 OJHOM MpPSIMOM.
PaBHOIelicTBYIOIIAS CHIT

3.10

[IpakTnueckue pabOThI:

OmnpeneneHre CKOPOCTH PaBHOMEPHOTO JIBM)KEHUS (IIapuka B
KUAKOCTH, MOJEIH 3IIEKTPUYECKOTO aBTOMOOWJIS U TaK Jajee).
Omnpenenenre cpeiHel CKOPOCTU CKOJIbKEHMs OpycKa WM IapuKa
10 HAaKJIOHHOW IUIocKocTH. OmpeneneHne TUIOTHOCTH TBEPIOTO
tena. OTBITBI, JEMOHCTPUPYIOIIWE 3aBUCUMOCTh PACTSDKEHUS
(nepopmann) MPYKUHBI OT TNPUIOKEHHOW Ccuiibl. OTBITHI,
JEMOHCTPUPYIOIIUE 3aBUCUMOCTh CHIIBI TPEHUS CKOJIBKEHUS OT
BECa TeJa U XapaKTepa COMPHUKACAIONINXCS TOBEPXHOCTEH

3.11

@usnyeckne SBICHUA B NPUPOJE: TIPUMEPHI JBWKEHUS C
Pa3IMYHBIMHA CKOPOCTSIMHU B >KMBOW M HEXKWBOM IPHUPOJIE, NEHCTBUE
CWJIbI TPEHHUSI B IPUPOJIE U TEXHUKE

3.12

TexHuyeckue yCTpoicTBa: IMHAMOMETP, MOJIINITHUKI

JABJIEHUE T

BEP/IBIX TEJI, JKUKOCTEN 1 TA30B

4.1

JHaBnenue tBEpAOro tena. CrnocoObl YMEHBIIEHUS U YBEJIUYEHUS
JTaBJICHUS

4.2

JlaBnenne Tra3a. 3aBUCHMOCTh JaBJCHHUS Ta3a OT 00béMa,
TEMITepaTypPhI

4.3

[lepenaua naBieHUs TBEPABIMH TEJIAMH, KHUAKOCTSIMH W Ta3aMHu.
3akoH Ilackang. IITneBMaTHUEeCKHE MaIIHEI

4.4

3aBUCHUMOCTD aBIIEHUS JKUIKOCTH oT TJTyOUHBI.
I'mapocratuyeckuit rapajiokc. CooOmaromecs COCY/IbI.
['mapaBnuyeckue MeXaHU3MBI

4.5

AtMmochepa 3emmm um armocdepHoe gamieHue. [IpuunHBI
CYIIIECTBOBAHUS BO3MYyIIHOM 00009kK 3emin. OnwiT Toppuueniu.
3aBUCHUMOCTh aTMOC(EPHOTO IAaBJICHUS OT BBICOTHI HaJl YPOBHEM
MODSI

4.6

N3mepenue armocdepnoro nasnenus. [Ipubopsl mis usmepeHus
aTMOC(EepHOTO TaBICHUS

4.7

JleiicTBHe >KUAKOCTM M Tra3a Ha NOTPYXEHHOE B HUX TeJoO.
BriTankuBaronias (apxuMeoBa) cuia. 3aKkoH Apxumesaa

4.8

[LinaBanue tein. Bo3ayxoruiaBanue

4.9

[IpakTrueckue paboOTHI:

HccnenoBanrue 3aBHCMMOCTH Beca Tella B BoJe OT 00BEMa
NOTPY’KEHHOW B JKUIKOCTh yacTu Tena.  OmpeneneHue
BBITAJIKUBAIOLECH CHUJIBI, JEHUCTBYIOIIEH HA TEJO, MOTPYKEHHOE B
KUIKOCTh. [IpoBepka HE3aBUCMMOCTH BBITAJIKUBAIOLIEH CHUIIBI,
JNEUCTBYIOUIEH Ha TEJIO B JKUAKOCTH, OT Macchl Tena. ONbITHI,
JEMOHCTPUPYIOIIME  3aBUCUMOCTb  BBITAJIKUBAIOLIEH  CHJIBI,
JIEUCTBYIOLIEH HAa TENO B JKUIKOCTH, OT 00bEMa MOTPYKEHHOH B
JKHUJIKOCTh 4YacTM TeJa M OT  IUIOTHOCTH  KUAKOCTH.
KoncrpynpoBanue apeomeTpa WM KOHCTPYHMPOBAHHUE JIOAKU M
orpenesneHue e€ rpy30n0JbEMHOCTH

4.10

®dusznuyeckue SABJICHHUS B npupoac: BJIUAHHUC aTMOC(i)epHOl"O
JTaBJIICHUS Ha KUBOU OpraHusm, IJIaBaHUC pBI6




4.11

TexHUYeCKHEe YCTPOWCTBA: COOONIAIOIINUECS COCYHABI, yCTPOMCTBO
BOJIOIIPOBOJA, THJAPaBIMUYECKUN IIpecc, MaHOMETp, OapoMerp,
BBICOTOMED, IIOPIIHEBOM HACOC, APEOMETP

PABOTA, MOITHOCTb, DHEPT' U

5.1 Mexanndeckasi paborta

5.2 Mexanudeckasi MOITHOCTh

53 [IpocTeie MexaHU3MBI: pblYar, OJOK, HAKJIOHHAS ILJIOCKOCTb.
[IpaBuiio paBHOBECHS pblyara

5.4 [IpumeHeHue npaBuiia paBHOBECHS pblyara K 0JIOKy

55 «3onotoe  mpaBwio» MexaHUKH. Kod(puUHMEHT 1oJe3HOTO
NEHCTBUS MeXaHU3MOB. [IpocThie MeXaHU3MBI B OBITY U TEXHUKE

5.6 [ToreHnmanpHas SHEPTUM TeJla, TOIHATOTO HaJ 3eMIIEN

5 5.7 Kunernueckas sHeprus

58 [Tosnnas MEXaHHeCKas SHEPrus. 3aKOH U3MEHEHUS M COXpaHEHUs
MEXaHHUYECKOM YHEPTUU
[IpakTueckue pabOTHI:
###Par###Onpenenenne padOThl CHIBI TPEHHUS MPH PAaBHOMEPHOM

5.9 JIB>KEHUH TeJla 10 TOPU30HTAIBHON MOBEPXHOCTH. MccnenoBanue
ycinoBuid  paBHOBecusi pbryara. M3mepenne KIIJ[ HakmonHOM
IJIOCKOCTH. M3yueHune 3akoHa COXpaHEHUSI MEXaHUIECKON YHEPTUHU

5.10 @u3nyecKue SBJICHUS B IPUPOJIE: PhIUArd B TEJIE YEJIOBEKA

511 TexHuueckue ycTpOMCTBA: pblyar, MOJBWXHBIA M HEMOJIBHKHBIN
0JI0KU, HAKJIOHHAS TUIOCKOCTb, TPOCThIE MEXaHU3MBbI B OBITY

8 KUIACC
Kon
pasnena Kox siementa IIpoBepsieMbie 3JIeMEHTHI COIEPKAHUS
TEIIJIOBBIE ABJIEHUA

OCHOBHbBIE  TOJIOKEHHSI  MOJICKYJISIPHO-KMHETUYECKON  TEOpUHU

6.1 CTpoeHusi BemiecTBa. Macca u pasmepbl Mojekyd. ONbIThI,
MO/ITBEPIK IAOLIUE OCHOBHBIE TM0JIOKEHUS
MOJIEKYJIIPHOKHHETHYECKON TEOPHH

6.2 Mopenn TBEPAOTO, KUAKOTO M Ta3000pa3HOr0  COCTOSHUMN
BeniectBa. Kpucrannuueckue u amopdHbie Tena

6.3 O6LﬂCHeHI/Ee CBOICTB Ta3o0B, )I(I/II[KOCTCI:/:I U TBEPABIX TEJI HA OCHOBE
MOJIOKEHUN MOJICKYISIPHOKUHETHUECKON TEOpHH

6.4 CMauuBaHue U KanWUISIPHbIE SIBJICHUS

6.5 TenaoBoe pacIMpeHNe U CKaTHe

6 6.6 Temneparypa. CBsi3b TeMmIepaTrypbl CO CKOPOCTBIO TEIIOBOTO

JIBUKEHUSI YaCTHUIL

6.7 Buytpennss sueprusa. CrocoObl U3MEHEHHsI BHYTPEHHENH SHEPruu:
TeIUIonepeiavya u copepuieHne padboTsl

6.8 Buzpl Tenonepenaun: TemIONPOBOIHOCTb, KOHBEKIINS, H3ITy4EHUE

6.9 KonnuecTBo TemnoTel. Y enbHas TEMJI0EMKOCTh BEIIECTBA

6.10 TemmooOMeH U TEMJIOBOE paBHOBECHE. YPaBHEHHE TEIJIOBOTO
OanmaHca

6.11 [InaBneHue u OTBEpJEBaHNE KPUCTALITMYECKUX BELIECTB. Y AeNIbHAS
TEIJIOTA IJIABJICHUS

6.12 [TapooOpazoBanne wu koHAeHcanus. Mcmapenwe. Kumnenwue.

YaenbHas TeIioTa napoo6pa3OBaHmL 3aBUCHMOCTD TCMIICPATYPhI




KUTICHHSI OT aTMOC(HEPHOTO JTaBICHUS

6.13

BirasxxHOCTB BO3/1yXa

6.14

3Hepr1/151 TOILJIMBA. VI[CJIBHEUI TCIJIOTA CropaHusa

6.15

[punuunsr  pabotel  TeruoBbix aurareneir KIIJ[ TemmoBoro
asurarens. TemioBble ABUTATENN U 3aIATA OKPYKAIOLIEH Cpebl

6.16

3aKOH COXpaHEHMs U TMPEBPALLEHUS DSHEPIMU B  TEIJIOBBIX
poueccax

6.17

[IpakTnueckue pabOThI:

HHAPar##H##OnbITHI o 0OHapYKCHHIO JIEUCTBUSA CHJI
MOJIEKYJIIPHOTO MPUTSKEHHUS.

HHHPar#H#0OnbITl 110 BBIPALIMBAHUIO KPHUCTAUIOB IOBAapEHHON
COJI WJIM caxapa.

HHAPar###OnbITH 110 HAOIIOACHHUIO TETUIOBOTO PACITUPEHUS Ta30B,
KUJAKOCTEH U TBEP/BIX TEII.

#H##Par###Onpenenenne naBJIeHNs BO3yXa B OaJTIOHE IIMPUIIA.
HHHPar#H##ONbITEl, JEMOHCTPUPYIOIINE 3aBUCUMOCTb JIaBJICHUS
BO3/yXa OT €ro o0béMa 1 HarpeBaHus WIN OXJIAKICHUS.
###Par#t#1Iposepka Trumore3bl JIMHEHHOW 3aBHCHMOCTH JUTMHBI
CTOJIOMKA  JKUJIKOCTH B  TEPMOMETpPHYECKOH  TpyOke  OT
TEMIEPATYPHI.

###Par###HaOmonenne M3MEHEHUS BHYTPEHHEH SHEPrUu Tejia B
pe3ynbTaTe Terionepeaadn U paboThl BHEITHUX CHUIL.
###Par#t#ccnenoBanue sBJIeHUS TEIJIO0OMEHA MPU CMEUIUBAaHUU
XOJIOJTHOW U TOPSTYEH BOJIBI.

#H#Par###OnpeneneHyue KOJIMYECTBA  TEIUIOTHI, TOJY4EHHOTO
BOJIOM IIPU TEIIOOOMEHE C HarpeThIM METANINYECKUM IIMIINHIPOM.
#H##Par###OnpeneneHue yaeapbHON TETUIOEMKOCTH BEIIECTBA.
###Par###lccnenoBanue mporecca UCIapeHus..
###Par###OnpeneneHrne OTHOCUTEILHOM BIAKHOCTH BO3TyXa.
#H##Par###Onpenenenre yaelIbHON TETUIOTHI IIJIABICHUS JIbJA.

6.18

Ouznuyeckue SBJICHUS B MPHUPOJE: MOBEPXHOCTHOE HATSIKEHUE U
KallWJUIApHBIE SIBIIGHUST B TPUPOJIE, KPHUCTAUIBI B MPUPOJE,
uznyyenue CoulHIla, 3aMep3aHue BOJOEMOB, MOpPCKHE OpH3BI;
o0Opa3zoBaHuE pOChl, TYMaHa, WHEes, CHera.

6.19

Texandeckue YCTPOﬁCTBaZ KallJUJIAPBI, IMPUMEPBI UCII0JIB30BAHUA
KpUCTaJlJIOB, JKHUJIKOCTHBIN TEPMOMCTpP, HaTUYUK TEMIICPATYPHI,
TEPMOC, CHUCTEMa OTOIUICHHA AOMOB, T'HI'POMCETPBI, IICUXPOMCETP,
ImapoBasi Typ6I/IHa, ABUT'ATCJIb BHYTPCHHCT'O CIrOpaHus.

OJIEKTPUYECKUE 1 MAT'HUTHBIE ABJIEHNMSA

7.1 Onexrpu3zanus Tei. JIBa poaa 3JIeKTpUYECKUX 3apsiI0B
Bzaumopeiictue 3apsbkeHHbIX Ten. 3akoH KynoHa (3aBUCHMMOCTB
7.2 CUJIbI B3aUMOJEHCTBUS 3apsHDKEHHBIX TNl OT BEJIMYMHBI 3apsiioB U
PACCTOSIHUSI MEXKY TEJIaMH)
Onexrtpudeckoe moJie. HanpsEHHOCTh 3IEKTPUYECKOTO MOJIS.
7.3 [TpuHIMD cyneprno3uuy 3JIEKTPUUECKUX MoJel (Ha Ka4ueCTBEHHOM
YPOBHE)
Hocurenn NIEKTPUUYECKUX 3apssioB. DneMeHTapHbIN
7.4 anektpuueckuii  3apsa.  Crpoenue aroma. IlpoBomHuku
JIMRJIEKTPUKU
7.5 3aKOH COXpaHEHUs HIEKTPUIECKOTO0 3apsaa
76 DJEeKTpUYECKU TOK. YCJIOBUS CYILECTBOBAHMSA DIEKTPUUYECKOTO

Toka. ICTOYHMKHU MOCTOSSHHOTO TOKa




7.7

JelicTBUSL  DJEKTPUYECKOTO  TOKa  (TEIJIOBOE, XHMMHUECKOE,
MarHMTHOE). DJIEKTPUUECKUN TOK B JKUJIKOCTSIX U ra3ax

7.8

Onexkrpuueckas 1enb. Cuia Toka. DIeKTpUYECKOE HAIPSHKEHNE

7.9

COHpOTI/IBHGHI/Ie IIPOBOAHMKA. Y aenpHOE COIIPOTHUBJICHUC BCUICCTBA

7.10

3akon Oma i yyacTKa Lenu

711

IlocnegoBaTenpHOE U mapajijiCJIbHOC COCAMHCHHUEC ITPOBOAHNUKOB

7.12

PaGota u MOIIHOCTH 3JIEKTPUYECKOrO0 TOKa. 3akoH JDxoymsa —
Jlenua

7.13

DJeKTpUYecKrue Henu W MOTPEOMTENH 3JIEKTPHUUECKON SHEPruu B
ob1Ty. KopoTkoe 3aMbikaHue

7.14

TTocTossHHBIE MarHuThIl. B3anMoaericTBIE HOCTOSIHHBIX MAarHUTOB

7.15

Marautaoe mosie. MarHurtHoe mnoJjie 3eMJId M €ro 3HadeHWe I
JKU3HHU HA 3emiie

7.16

OneiT  Opcrega. MaruutHoe 1ojie  3JIEKTPUYECKOro  TOKa.
HpI/IMeHeHI/Ie OJICKTPOMArHuTOB B TCXHUKC

7.17

JelicTBUe  MAarHUTHOrO TOJII HAa MPOBOJHUK C  TOKOM.
DIIEKTPOABUTATEIb HOCTOSIHHOTO TOKA. Ucnonan3oBanue
AJIEKTPOIBUTATENICH B TEXHUYECKUX YCTPOMCTBAX U HA TPAHCTIOPTE

7.18

OnbiTel  Dapaned. SBiaeHue SIEKTPOMArHUTHOW  WHIYKIIHH.
[IpaBuito Jlenna

7.19

OnekrporeHeparop. CrocoObl MOTyIeHHS AMEKTPUICCKON YHEPTUH.
DIIEKTPOCTAHIIUN Ha BO3OOHOBIISIEMBIX HCTOUHUKAX YHEPTUH

7.20

[IpakTrueckue paboOTHI:

OnpITel IO HAOMIOACHUIO DJEKTPU3ALUU TEN MHIAYKIUEH U TpH
COTPUKOCHOBEHHH.

HccnenoBanue AeWCTBUS JIEKTPUUECKOTO MOJIA HAa MPOBOJHUKU U
JUDIIEKTPUKY.

COopka u mpoBepka pabOTHI ANEKTPUUYECKOHN MU TOCTOSHHOTO
TOKa.

W3mepenue u peryaiupoBaHue CUJIbl TOKA.

W3mepenue u peryniupoBaHue HAPSHKEHUS.

HccnenoBanue 3aBUCUMOCTH CHJIBI TOKA, HIYLIETO Yepe3 Pe3ucTop,
OT COMPOTHBIICHUS PE3UCTOPA U HAIIPSDKEHUS Ha PE3UCTOPE.
OnpIThI, JAEMOHCTPUPYIOUIHME  3aBHUCUMOCTH  DJIEKTPHUYECKOIO
CONPOTHBIIEHUS  MPOBOJAHHKA OT €ro JJIMHBIL, IJIOHIaad
MOTIEPEYHOT0 CEUYCHHUS U MaTepHuaa.

[IpoBepka rpaBuUIIa CIIOKECHUS HANPSHKEHUN npu
MOCIIEZIOBATEIbHOM COEIUHEHHH JBYX pe3ucTopoB. IIpoBepka
npaBWwiia JUis CWIBl TOKa TMpU TMapaieIbHOM COETUHEHUH
pesuctopoB. OmnpeaeneHue padoThl ANMEKTPUUECKOTO TOKA, UAYILIETO
yepe3 pe3uctop. OnpeneneHne MOIIHOCTH 3JIEKTPUUECKOTO TOKa,
BbIEIsIEMOM Ha pesucrope. McciaenoBaHue 3aBUCUMOCTH  CHIIBI
TOKa, MIYHUIETO 4Yepe3 JIAMIIOYKY, OT HalpsHKEHUs Ha HEW.
Omnpenenenne KIIJI Harpesarensa. lccinepoBaHne MarHUTHOTO
B3alMOJCICTBUS TOCTOSIHHBIX MAarHuTOB. [3ydeHHe MarHuTHOTrO
HOJISl TIOCTOSIHHBIX MarHUTOB MPU UX OOBbEIUHEHUH M pa3feieHUN.
HccnenoBanue NeMCTBUS DIEKTPUYECKOIO TOKA HAa MarHUTHYIO
cTpenky. OIbITEl, AEMOHCTPUPYIOLIUME  3aBUCHUMOCTb  CHJIBI
B3aMMOJECHCTBUS KATyIIKU C TOKOM M MarHuTa OT CHJIbI TOKa U
HalpaBJIeHUsl TOKa B Karylike. M3yueHue neiCTBUS MarHUTHOIO
I0JI1 Ha TPOBOJHUK C TOKOM. KOHCTpynpoBaHuE U H3ydEHHE
paboThI DJIEKTPOABUTATENS. N3mepenue KILJ
IEKTPOABUTATEIbHONM YCTAaHOBKU. OMBITBI IO HCCIEIOBAHUIO




SABJICHUA SHCKTpOMaFHHTHOﬁ HHAYKOHUU: UCCIICOOBAHUC W3MEHEHUI
SHAYCHHA W HAIIPABJICHUA MHAYKIIMOHHOT'O TOKA

du3nyecKue SBICHHUS B MPUPOJE: DIIEKTPUYECKUE SBIICHUA B
aTMocdepe, MEKTPUIECTBO JKUBBIX OPraHW3MOB, MarHUTHOE II0JIC

7.21 .
3emiH, apeld MONIOCOB, POJIb MAarHUTHOTO TOJIS JUISL JKM3HU Ha
3emJie, OJISIPHOE CUSIHHE
TexHu4eckne yCTpOWCTBA: JJIEKTPOCKOIN, aMIIEPMETpP, BOJIBTMETD,
peocTaT, CUETYUK IIEKTPUIECKON SJHEPTUH, IEKTPOOCBETUTEIIbHBIE
799 npuOOpbl,  HarpeBaTeibHbIE  AIIEKTPONPUOOPHI  (TIPUMEPHI),

JNIEKTPUYECKHE MPEAOXPAHUTEIIH, 3JIEKTPOMArHHMT,
JJIEKTPOABUIaTENb IOCTOSSHHOTO TOKA, TE€HEpAaTop IOCTOSHHOIO
TOKa

9 KJIACC
Kon
pasjiena Kop snemenTa [IpoBepsieMble 3EMEHTBI COAEPKAHUS
MEXAHUWYECKUE SBJIEHUA

81 MexziHquCKoe IBkeHue. MarepuanbHag Touka. (Cucrtema
oTcyéra

8.2 OTHOCHUTEIBFHOCTE MEXAHUYECKOTO JBIDKEHUS

8.3 PaBHOMEpHOE MPSMOTMHEHHOE ABIKEHHE

8.4 ###Par#t#HepaBHoMepHoe mpsMoiMHENHHoe aBkeHue. CpenHss
Y MTHOBEHHAsl CKOPOCTh TeJia P HEPABHOMEPHOM JIBHKCHUN

8.5 Yckopenue. PaBHOyCKOpeHHOE MPSIMOTUHEHHOE IBH)KCHUE

8.6 #H#Par###Cro00o 10 naneune. OneITe! [ anmnes
###Par###PaBHomMepHOE JBWKEHHE MO OKpyKHOCTU. [lepuon m

8.7 yacToTa oOpamieHus. JluHeliHas W yrjoBas  CKOPOCTH.
LleHTpOoCcTpeMUTENBHOE YCKOPEHHE

8.8 [Tepsriii 3akoH HproToHa

8.9 Bropoii 3akon HeroToHa

8.10 Tperuii 3akon HeroToHa

8.11 HH##Par###] [pyuHINIT CYTIEPIIO3UITUN CHUIT

8 8.12 Cuna ynpyroctu. 3akoH ['yka

813 #HHPar#H#Cuna TpeHus: cuiia TPEHHs! CKOJBKEHUS, CUla TPEHUS
MOKOSI, IPYTye BUIbI TPCHHUS

814 #H#HPar#H#Cuna  TsSDKeCTH W 3aKOH  BCEMHUPHOTO  TSATOTEHHSL.
YckopeHue cBOOOJHOTO MaJACHHUS

815 JBuxenne 1utaHer Bokpyr Comnma. IlepBas kocmuueckas
CKOpOCTh. HeBecoMOCTh U meperpy3ku

8.16 PaBHOBecue MaTtepuaabHOM TOUKU. AGCOTIOTHO TBEPAOE TEJI0

817 #HH#Par###PaBHoBecue TBEPAOro Tela € 3aKPEIUIEHHOW OChIO
BpaieHus. MoMeHT cuiibl. LleHTp TshxecTH

8.18 Nmnynsce Tena. U3menenue nmmynbca. UMIyabce cuibl

8.19 3aKOH COXpaHEHMsI UIMITyJIbCa

8.20 ###Par###PeakTUBHOE IBUYKEHUE

8.21 MexaHunueckasi paboTa U MOITHOCTb

8.22 PaGotra cun TskectH, ympyroctd, TpeHus. CBs3b JHEpPrud u
paboThI

8.3 [ToTeHnmanpHas SHEPrusi Tejia, MOMHSATOTO HAJ IMOBEPXHOCTHIO

3emin




8.24

[ToTeHnManpHast SHEPIUs CKATON NIPYKUHBI

8.25

#HPar#H#Kunernueckass sHeprus. Teopema O KHHETUYECKOU
SHEPrUu

8.26

H#HPar###3akoH coXxpaHeHUs MEXaHUYECKOW SHEPruu

8.27

[IpakTuyeckue pabOTHI:

OnpeneneHne CpeaHE CKOPOCTH CKOJBKEHHs Opycka wid
JBUKEHHMS] LIapUKa IO HAKIOHHOM Imockoctu. OrmnpeneneHue
YCKOpEHUS Tejla MPU PaBHOYCKOPEHHOM JBM)KEHHMU 10 HAKIIOHHOM
IUIOCKOCTH.

UccnenoBanue  3aBUCHUMOCTM  NYTH  OT  BPEMEHHU  IIpHU
PaBHOYCKOPEHHOM JIBIDKEHHH 0€3 HauajJbHOW CKOPOCTH.

[IpoBepka runoTessl: €ciy MpU PaBHOYCKOPEHHOM JIBUKEHUM 0e3
HAYaJIbHOM CKOPOCTH IYTH OTHOCATCS KakK psii HEUETHBIX UYHUCEll,
TO COOTBETCTBYIOIINE MPOMEKYTKH BPEMEHHU OJINHAKOBBI.
WccnenoBanue 3aBUCMMOCTH CHJIBI TPEHUSI CKOJIBKEHHUSI OT CHJIBI
HOpMaJlbHOrO JaBiieHus. OrmnpeneneHue KOIPPUIUEHTA TPEHUS
ckosbkeHus. OrnpeneneHne XECTKOCTH MpYXHUHbL. OrpeneneHue
paboThl CHJIBI TPEHUs MPU PABHOMEPHOM JIBWKEHHM Teja [0
TOPU3OHTAIbHON moBepxHOcTU. OrmpeneneHre pabOThl  CHIIBI
YIPYTrOCTH MPU MOJbEME TPYy3a C UCHOJIB30BAHUEM HEIOIBHKHOTO
M TIOIBIKHOT'O OJIOKOB

8.28

dusnyeckue sBICHUS B npupoac: NpUJIMBLI U OTIIMBBI, IBHKCHHC
mwraner CoJlHeUHOU CUCTCMBbI, PCAKTUBHOC JOBUIKCHHUEC KHUBBIX
OpraHu3MOB

8.29

Texnuyeckue ycTpoilcTBa: CHUIAOMETP, MAATYUKH IOJIOKEHHUS,
PACCTOSIHUSI U YCKOPEHMSI, PAKETBI

MEXAHUYECKHUE KOJIEGAHWA 1 BOJIHBI

9.1

KonebarenbHoe JIBUJKCHUE. OCHOBHBIE ~ XapaKTEPUCTUKH
KoJie0aHui: epro1, 4acToTa, aMIUIUTY1a

9.2

MaremaTtuueckuii M NOpPYKUHHbIA MasTHUKU. [IpeBpaieHue
SHEPrUu NpuU KoJieOaTeIbHOM JBUKEHUU

9.3

3aryxaronue kojebanus. BeinyxaeHHbie konebanus. Pesonanc

9.4

Mexaandeckue  BouHBI.  CBolicTBa  MEXaHMYECKHX  BOJIH.
[IpomonpHBIE U TIOTIEPEYHBIC BOJIHBI. [[TMHA BOJHBI U CKOPOCTH €8
pacripocTpaHeHus. MeXaHWYeCKHe BOJIHBI B TBEPIOM Tele,
celicMHYECKHE BOTHEI

9.5

3ByK. I'poMKOCTb U BbICOTa 3ByKa. OTpaxkeHHe 3ByKa

9.6

WHndpa3Byk U ynbTpa3sByk

9.7

[IpakTuueckue paboOThI:

Omnpenenenre 4acToThl U MEpPHOJA KOJIeOaHWM MaTeMaTH4eCKOTro
MasiTHUKA.

Omnpenenenre YacTOThl M TepuoAa KoJeOaHW MPYKHHHOTO
MasiTHUKa

HccnenoBanue 3aBUCUMOCTH TepHoJa KojeOaHUN MOABEIIEHHOTO
K HUTU Tpy3a OT JANUHBI HUTH. VccnemoBaHue 3aBUCHMOCTH
nepuoja KolieOaHW MPYKUHHOTO MAasTHHKAa OT MAacChl Tpy3a.
[IpoBepka  HE3aBUCHUMOCTH  MepHOJa  KOJeOaHWA  Tpy3a,
MOJBEIIEHHOTO K HUTHU, OT MaccChl rpy3a U KECTKOCTU TMPY>KUHBI.
N3mepenune yckopeHusi CBOOOTHOTO MaIeHUS

9.8

duznyeckue SABJICHUSA B npupone: BOCIIpUATUC 3BYKOB
JKUBOTHBIMH, 3EMIJICTPACCHHUC, ceiicMHU4YecKue BOJIHBI, [yHaMH, 5X0O

9.9

Texaudeckue YCTpOﬁCTBaZ 9X0JIOT, UCIIOJIb30BAHUC YIILTPA3BYKA B




OBITY U TEXHUKE

OJIEKTPOMATI'HUTHOE IT1OJIE U SJIEKTPOMAI'HUTHBIE BOJIHBI

DJIEKTPOMarHUTHOE MoJjie. DIEeKTPOMarHuTHbIE BOJIHBI. CBOMCTBa

10.1 AJIEKTPOMArHUTHBIX BOJIH
10.2 [IIkayia 371€KTPOMarHUTHBIX BOJIH
103 SJIeEchOMarHHTHaa npupona ceera. CkopocTh cBeta. BosiHOBEIE
CBOMCTBA CBETA
10 [IpakTuueckue paboThI:
10.4 N3ydyeHue CBOWCTB AJIEKTPOMAarHUTHBIX BOJH C IOMOIIBIO
MOOMIIBHOTO TeneoHa
105 ®usnyeckue SBICHUS B IpUpoie: OMOJOrMYecKoe JeicTBHe
BUJIUMOTO, YIBTPA(PHOIECTOBOTO U PEHTTCHOBCKOTO M3Ty9ICHUN
10.6 Texaudeckue chTpOﬁCTBa: MCTIOJIb30BAaHUE IJICKTPOMArHUTHBIX
BOJIH ]ISl COTOBOH CBSI3H
CBETOBBIE SBJIEHUA
111 JIyueBas monens cBera. MICTOUHMKM CBETa
11.2 [IpssMoMHENHOE PACIPOCTPAHEHHUE CBETA
11.3 OTtpaxenue crera. [1nockoe 3epkano. 3aKoH OTpaKEHHS CBETA
114 [Ipenomnenne cBera. 3akoH mnpenomieHuss cBeta. [lomHoe
BHYTPEHHEE OTPaKECHUE CBETA
11.5 JInnza. Xon nydel B IMH3E
11.6 OnTHueckas cucrema doToanmnapara, MUKpOCKOIIa U TeJIecKoIa
11.7 ['a3 xak onruyeckas cucrema. bim3opykocTs U JaTbHO30PKOCTh
118 Paznoxxenne Genoro ceera B criektp. OnbiTel HetoTona. Croxenue
CHEKTpaJIbHBIX I[BETOB. Jlucnepcus cera
[IpakTrueckue pabOTHI:
###Par###lIccnenoBanie  3aBUCUMOCTH ~ yrja  OTPaKEHUS
CBETOBOTO JIy4a OT yIJia MaJeHHUs.
11 #H##Par###l3yuenue xapakTEpUCTUK H300paK€HUs MpeaMeTa B
IUIOCKOM 3€epKajie.
###Par###lIccnenoBanie  3aBUCUMOCTH  yrjla  MPEIOMIICHUS
11.9 CBETOBOTO JIy4a OT yIJia MaJeHUus Ha TPaHULE «BO3IYX — CTEKIION.
#i#Par### lonyuyenne M300paKEHH C TMOMOIIBIO coOMparomen
JIMH3BI.
##HPar#Ht#Onpenenene (HOKyCHOro pacCTOSHUS U ONTUYECKOU
CHWJIBI COOMPAIOIIEH JINH3HI.
#AH#Par####OnbIThl IO Pa3I0KEHUIO OEJIOro CBeTa B CIIEKTP.
HAHPar#H###OnbITBl IO BOCIPUSTUIO IIBETa MPEIMETOB MPU HX
HAOIIOJICHUH Yepe3 [IBETOBbIE (DHIBTPHI
Ouznyeckue sBieHus B mpupone: 3atmenus ConHua u JIyHbI,
11.10 [BeTa TeN, ONTHYeCKHue SBIEHHS B artmocdepe (uBeT Heba,
pedpaxius, paxyra, MUpax)
11.11 Texnuyeckne ycTpoicTBa: OYKH, MEpHCKoM, (oToammapar,
OTNTUYECKUE CBETOBO/IbI
KBAHTOBBGIE SABJIEHU A
121 OmnsiTel Pezepdopaa u mmanerapHas Moens atoma. Moesns atoma
bopa
12 122 Hcnyckanue u mornorieHne ceta atomoM. KBauTel. JInHneiyateie
CHEKTPHI
12.3 PagnoaktuBHOCTh. Anb(a, OeTa- 1 raMMa-u3ITydeHHs]
12.4 Crpoenue atoMHoro sjpa. HykiioHHass MOJenb aTOMHOIO sipa.




H3oTonsl

125 PannoaxkTuBHble mnpeBpamieHus. llepuon momypacmaza aTOMHBIX
Anep

126 SAnepHble peakuuy. 3aKOHbI COXPaHEHUsI 3apsI0BOIO U MAacCOBOTO
yucell

12.7 OHeprus cBs3U aTOMHBIX siziep. CBsA3b MAacChl U SHEPTUU

128 PeflKuMH cuHTe3a U Jenenus saep. Mcrtounuku sueprun ConHia u
3BE3]1

129 SnepHas oHeprertuka. JleicTBHE PaJMOAKTUBHBIX H3JIy4EHHHW Ha
YKUBBIE OPraHU3MBI
[IpakTnueckue pabOThI:
Habntoienne CrulomHbIX U JIMHEWYaThIX CIEKTPOB U3JIy4EHUSI.

12.10 HccnemoBanue TPEeKOB: UW3MEPEHHE OJHEPTHMM YaCTHIBI 10
TOPMO3HOMY IIyTH (110 hoTOrpadusm).
W3mepenue paanoakTuBHOro oHa
®u3n4ecKue ABJICHUS B IIPUPOJE: €CTECTBEHHBIA PaAMOAKTUBHBIN

1211 ¢on, KOCMHUYECKHE JIY4H, PajMOAKTUBHOE H3Iy1EHNE IPHPOIHEIX
MUHEpAJIOB, JEHCTBUE PAaJUOAKTHUBHBIX H3Jy4YE€HUN Ha OpPraHu3M
YeJI0OBEKa

1212 Texnuyeckue  ycTpOWCTBa: CHEKTPOCKOI, HMHIUBUIYaTbHBIN
JIO3UMETp, Kamepa Buiibcona

ITPOBEPJAEMBIE HA OI'S IO ®U3UKE TPEBOBAHUSI K PE3YJIbTATAM OCBOEHMUS
OCHOBHOMU OBPA3OBATEJIbHOH ITPOI'PAMMbI OCHOBHOI'O OBIIEI'O

OBPA30OBAHUA

Kon
NpoBepsieMoro
TpeOOBaHUSA

IIpoBepsiemble TPeOOBAHUSA K NMPEAMETHBIM pe3yJibTaTaM 0a30BOr0 YPOBHS
0CBOEHHSI OCHOBHOI1 00pa30BaTe/IbHON MPOrPaMMbl OCHOBHOI'0 00111er0
oOpa3zoBanus Ha ocHoBe PI'OC

[lonumanue ponu ¢(u3NKM B HaydyHOM KapTUHE MHpa; CHOPMHPOBAHHOCTH
0a30BBIX NPEJCTABICHUNA O 3aKOHOMEPHOW CBSI3M M IO3HABAEMOCTH SIBJICHUU
IPUPOJIbI, O POJIM SKCIEpUMEHTa B (U3MKEe, O cucTeMooOpaszymoliel poJiu
(U3MKYN B Pa3BUTHH €CTECTBEHHBIX HAYK, TEXHUKHU U TEXHOJIOTHil, 00 3BOIIOIIUU
(¢bu3nuecKux 3HAHUM U UX POJM B LEIOCTHOM €CTECTBEHHOHAyYHOU KapTHUHE
MUpa, 0 BKJIaJIe POCCUICKUX U 3apyOSKHBIX YUEHBIX-(DU3UKOB B pPa3BUTUE HAYKH,
00BsICHEHHUE MPOIIECCOB OKPYKAIOIIEI0 MUPA, PA3BUTHUE TEXHUKU U TEXHOJIOTUN

3HaHUA O BUJAX MaTepud (BEIIECTBO W TOJiE), O MABIJKEHHUH Kak crocobe
CYLIECTBOBaHMS MaTepuu, OO0 aTOMHO-MOJIEKYISIPHOM TEOPUU CTPOCHUS
BEIIeCTBa, O (U3NYECKOW CYIIHOCTH SBICHUM NPUPOIBI (MEXaHHUYECKHUX,
TEIUIOBBIX, AJIEGKTPOMATHUTHBIX M KBAaHTOBBIX); YMEHHE PA3IMYaTh SBJICHUS IO
ONMCAHUIO MX XAPAKTEPHBIX CBOMCTB U HAa OCHOBE OIIBITOB, IEMOHCTPUPYIOLIUX
TaHHOe (QHU3UYECKOEe SBJICHHE; YMEHHE PACIIO3HABATH MPOSBICHUE H3YyYCHHBIX
(bu3nuecKux SIBICHUNW B OKPYKAIOIIEM MHpE, BBIJACNAS HMX CYIIECTBEHHBIE
CBOMCTBA (ITPU3HAKN)

Brnanenne ocHoBaMM IMOHATHHHOTO arrmapara 1 CUMBOJIMYECKOTO f3bIKa (pI/IBI/IKI/I
" HUCIIOJIB30BAHUC UX IUIA PCIICHUA y‘le6HHX 3a/la4; YMCHHC XapaKTCPU30BATb
CBOMCTBA TECII, (I)I/IBI/I‘-ICCKI/IC SABJICHHUA U MTPOLECChI, UCITOJIb3Ys (I)yHI[aMCHTaJIBHBIC
1 SMIIMPHUYCCKUC 3aKOHBI

VYMeHne OmnuchIBaTh N3Y4YCHHBLIC CBOICTBAa Tel U (I)I/IBI/I‘ICCKI/IC SABJICHUA,
HCIIOJIb3Y (bI/IBI/I‘-ICCKI/Ie BCIIMYHHBI

Brnanenne ocHoBaMHM METOZOB HAy4dHOTO MO3HAHUS € YYETOM COONIOJCHUS
npaBuiI 0€30MacHOTO Tpy/a: HaboieH!e (PU3NYECKHX SIBICHUI:
YMEHHUE CaMOCTOSATEIBHO COOMPATh SKCIEPUMEHTAIBHYIO YCTAHOBKY M3 JAHHOTO




Habopa 00OpyHOBaHUS MO MHCTPYKIMH, ONMMCHIBATH XOJ OMBITa U 3aIMCHIBATh
€ro pe3yibTaThl, ((OPMYIUPOBATH BHIBOIHI;

MPOBEACHUE TMPSIMBIX M KOCBEHHBIX M3MEPEHHMH (PU3MUECKUX BEIMYMH: yMEHHUE
IUTAHUPOBATh HM3MEPEHUs, CaMOCTOSTENILHO COOMpaTh 3KCIEPUMEHTAIBHYIO
YCTAaHOBKY I10 MHCTPYKLIMM, BBIYUCIIATh 3HAYCHHUE BEIMYUHBI U aHAIU3UPOBATH
[IOJYy4YEHHBIE pe3ylbTaThl € Y4ETOM 3aJaHHOM IIOIPEIIHOCTH pe3yJbTaTOB
WU3MEPEHMI;

IIPOBEICHUE HECJIOKHBIX HKCIEPUMEHTAIbHBIX MCCIIEIOBAHNM; CaMOCTOSTEIBHO
coOuparh SKCIEPUMEHTAJIbHYIO YCTaHOBKY M IPOBOJUTH MCCIEAOBAHUE IIO
UHCTPYKIUH, TPEACTABIATH MOJYyYCHHBIC 3aBUCUMOCTH (DPM3NYECKUX BEIUYMH B
BuAe Tabmui M TpadUKOB, YYUTHIBATH MOTPEHIHOCTH, [€JIaTh BBIBOJBI TIO
pe3yJIbTaTaM UCCIIEIOBAHM

[Tonumanue xapakTepHbIX CBOMCTB (hU3UUYECKUX MOJiesel (MaTepuaabHasi TOUKa,
a0COJIIOTHO TBEPAOE TEJO, MOJIETTH CTPOSHHUS T'a30B, KUJIKOCTEH U TBEPABIX TET,
IUIaHEeTapHasi MOJIeNlb aToMa, HYKJIOHHas MOJeNb aTOMHOTO Sipa) U yMEHHE
MPUMEHSTH UX 7151 OOBSICHEHUSI PU3NYECKUX IPOLECCOB

YMeHue oObICHATH (PU3MUECKHE MPOLECChl U CBOMCTBA Tell, B TOM YHCJE U B
KOHTEKCTE CHUTyalluld IPaKTUKO-OPUEHTUPOBAHHOIO XapaKTepa, B YaCTHOCTH,
BBISIBJISITh TPUYMHHO-CJIEICTBEHHBIE CBSI3M U CTPOUTH OOBSCHEHUE C OMOPOM Ha
W3Y4YEHHbIE  CBOMCTBAa  (PU3MYECKUX  SBIIEHUH,  (U3NYECKHE  3aKOHBI,
3aKOHOMEPHOCTU U MOJEIIN

YmMmenue pematrh pacuéTHble 3afaud (Ha 06a3ze 2 — 3 ypaBHEHHUH), HUCIOJbB3YS
3aKOHBI H CbOpMy.]'II)I, CBJ3BIBAIOIIINEC q)HSquCKI/Ie BCINYHUHBI, B YaCTHOCTH,
3aIMCbIBATh KpaTKOC€ YCIOBHUEC 3aJa4dud, BbIABIATH HEAOCTAIOIIUEC JTAHHBIC,
BBIOMpATh 3aKOHBI U (OPMYJIbI, HEOOXOIUMBIE TSI €€ PelIeHUs], UCTOJIb30BaTh
CIpaBOYHbIE JaHHbIE, TPOBOJUTH PAcUYEThl M OLEHUBATh PEATHCTUYHOCTH
MOJIyYUEHHOTO  3HAauyeHUs (PU3MUecCKOW BENWYMHBI; YMEHHE OIpeAesaTh
pa3MepHOCTh (PU3MYECKOM BEIMYMHBI, TOJYYSHHON PU PEIIeHUH 3aauu

YMeHue xapakTepu3oBaTh NPUHIUIIBI ACHCTBUS TEXHUUYECKUX YCTPOUCTB, B TOM
yyciie ObITOBBIX TPUOOPOB, U MPOMBIIUICHHBIX TEXHOJOTHYECKUX MPOIECCOB IO
UX OINHCAaHUIO, HCHOJb3ysd 3HAaHHA O CBOMCTBax (U3MUECKUX SBICHUM U
HE00X0ouMbIe (PU3HUYECKHE 3aKOHOMEPHOCTH

10

YMeHHe UCIob30BaTh 3HAHUS O (PU3UYECKUX SBICHHUIX B MIOBCEIHEBHON KU3HH
Uil obecrieueHnuss OE30MacHOCTH TPU OOpalieHuu ¢ OBITOBBIMH IpHOOpamMu U
TEXHUYECKUMHU YCTPOHCTBAMH, COXPAaHEHHs 370POBbsS W COOIIONCHHUS HOPM
9KOJIOTUYECKOTO TMOBEACHUS B OKPYXKAIOIIEH Cpefie; MOHUMaHUE HEOOXO0IMMOCTH
NPUMEHEHHS JIOCTHOKEHUH (U3MKM W TEXHOJOTHH IS PAlMOHAIBHOTO
PUPOJOTIOIH30BAHUS

11

OneIT moucka, Mpeodpa3oBaHusl U MpeAcTaBiIeHHUsT MHPopMaAUU (HU3UYECKOTO
COJIep)KaHUA  C  HCHOJb30BaHMEM  HMH(POPMALMOHHO-KOMMYHHKATHBHBIX
TEXHOJIOTHIl; YMEHHE OLIEHHBATH JOCTOBEPHOCTH MOJYyYCHHOUW MH(POpMALUK HA
OCHOBE MMEIOLIUXCS 3HAHUM W JONOJHUTENbHBIX MCTOYHUKOB; YMEHUE
UCTIONIb30BAaTh TPH BBITIONHEHUH Y4YeOHBIX 3aJaHUil HAYYHO-TOMYISIPHYIO
auTepaTypy GU3NYECKOTO COIEepKaHUsI, CIIPABOYHBIE MaTepPHAIIbl, PECYPCHI CETH
WnuTepHer; BnaneHue 0a30BBHIMH HaBbIKaMu MpeoOpa3oBaHus HWHOOpMAIUHM U3
OJIHOM 3HAKOBOWM CHCTeMBI B JPYTYIO; YMEHHE CO37aBaTh COOCTBEHHBIE
MUChbMEHHBIE U YCTHBIE COOOIIEHUS Ha OCHOBE WH(GOPMAIMU M3 HECKOJIbKHX
HWCTOYHUKOB




HEPEYEHD 2JIEMEHTOB COAEPKAHUS, IPOBEPAEMbBIX HA OI'D 11O ®U3UKE

Kon IIpoBepsieMblii 3J1eMeHT coAepPKAHUSA
1 MEXAHUWYECKHUE ABJIEHU S
11 Mexannueckoe ABrkeHHe. MarepuanpHas Touyka. Cuctema orcuéra. OTHOCHTENBHOCTD
) JIBIKECHUSA
PaBHoMepHOe U HepaBHOMepHOe aBMkeHue. CpenHsas ckopoctb. Popmyna ans
1.2 BBIYUCIICHUS CPEIHEH cKopocTu: V = S/t
PaBHOMEpHOE TPSMONMHEHHOE IBMKCHUE. 3aBUCUMOCTD KOOPAHMHATHI Tella OT BPEMEHHU B
cllydyae paBHOMEPHOTO MPSIMOJIMHEHHOTO JBIKEHHS:
13 (1) =x,+ut
I'paduky 3aBUCUMOCTH OT BPEMEHH ISl TPOEKIMU CKOPOCTH, MPOEKIUH IepPEeMEeICHus,
MyTH, KOOPIMHATHI IPA PABHOMEPHOM TPSMOJIMHEHHOM JBHKEHUH
3aBHCHMOCTh ~ KOOpPAMHATHI ~Tella OT BpPEMEHH B ClIlydae pPaBHOYCKOPEHHOTO
MPSIMOJIMHEHHOTO JIBUKCHHUS:
P
Sl =ve, *i+a* =
=<
@DopMyITBI IS TPOSKIIUH TIEPEMEIIEHHS, TPOSKIINU CKOPOCTH M TMPOCKIIUU YCKOPEHUS TIPH
PaBHOYCKOPEHHOM MPSIMOJTMHEHHOM JIBHKCHHU:
2
14 '51'0):001' ‘T+a, '?"
U.\'('f)zuﬂ.\' +a, L,
a.(f)=canst,
UIIL - Ul.'fL =2HISI
I'paduku 3aBucCMMOCTH OT BpEMEHHM [UIsl MPOEKIHMH YCKOPEHHUS, MPOEKUIUU CKOPOCTH,
MPOEKIMU  TEpPEeMEeIEeHUsl, KOOpAMHATHl NPU PABHOYCKOPEHHOM  MPSIMOJUHEHHOM
JIBUKCHHUH
CBoOonHoe manenue. Gopmyrnbl, ONKUCHIBAIONIUE CBOOOAHOE MAJCHHUE Teja MO BEPTUKAIU
15 (IBWKEHHE Tela BHM3 WJIM BBEpX OTHOCHTEIBHO MoBepxHocTH 3emun). ['paduku
3aBUCHUMOCTH OT BPEMEHU JIsi MPOEKIIMHU YCKOPEHUSs, MPOEKIUU CKOPOCTH M KOOPAWHATHI
Py CBOOOTHOM MaJICHUH TeJla 10 BEPTUKAIIN
CkopocTb paBHOMEPHOTO JBMKEHHs TeJa 10 OKpYKHOCTU. HanpaBieHne CKOpoCTH.
dopmyra JUIsl BRIYUCICHUS CKOPOCTH Yepe3 painyc OKPYKHOCTHU U TepUO]T OOpaleHus:
o= iMR
T
IlentpocTpemuTensHoe yckopeHue. HampaBieHue HIEHTPOCTPEMHUTENBHOTO YCKOPEHHS.
dopmyna JUIs BHIYUCIECHUS YCKOPEHUS:
2
1.6 q. = v
" R
dopmyna, CBSI3bIBAIOIIAS IEPUOJT U YACTOTY OOpaIlleHus:
v = 1
T
1.7 Macca. [InotHoCTh BemecTBa. Popmyiia st BBIYMCICHUS TNIOTHOCTH:




_m

1.8 Cuna — BektopHas ¢pusnueckas Bennunna. ClokeHne Cuil
1.9 SBnenue nnepuuu. llepseiii 3akoH HeroToHa
Bropoi1 3akoH HeroToHa:
1.10 F=m-d
CoHanpaBlIeHHOCTh BEKTOpa YCKOPEHUS TeJla U BEKTOpa CUJIbI, IEHCTBYIOLIEH Ha TEJIO
B3aumopericteue Ten. Tpernit 3akoH HeroToHa:
1.11 Fy y=-F»
Tpenne nokost u TpeHue cKoJbkeHus. PopMyna A BBIYMCIECHUS MOIYNSI CHUIIBI TPEHUS
CKOJIb)KEHUSI:
F_=un-N
1.12 p=H
Hedbopmarus Tema. Ympyrue u Heynpyrue aedopmaiu. 3aKoH ymnpyrou nedopmaruu
(3axoH I'yka):
1.13 F=k-Al
BcemupHoe TsaroteHue. 3aK0OH BCEMUPHOTO TATOTEHUS:
my -M,
F=G-—L1L_2%
R
1.14 Cuna tspxecTu. Y CKOpeHHe cBOOOTHOTO MaJACHUS.
dopmyna JUTsl BBIYUCICHUS CUJIbI TSDKECTH BOJIM3H MOBepXHOCTH 3emun: F = mg.
JBmwxenue manet Bokpyr Connua. [lepBas kocmuueckasi ckopoctb. HeBecomocTs u
eperpy3Ku
Nmnynsc Tena — BekTopHas puznyeckasi BeIHurHa.
1.15 p=mo
Nmnynec cucremsl Ten. MisMenenue ummynbea. IMIynsc cHITb
3aKOH COXpaHEHUsl UMITYJIbCA JIJISl 3AMKHYTOM CUCTEMBI TEJI:
1.16 P=myU, iUy =const
PeakTuBHOE ABMKEHUE
Mexanuueckas padota. @opmyina a1l BBIYMCICHUS PaOOThI CHIIBIL:
A=Fscoscx
MexaHnyeckasi MOIHOCTb:
1.17 ‘
N==
I
118 Kunernueckas u noreHuuanbHas sHeprus. @opmyna uis BBIYMCIEHUS KNHETUYECKON

SHEPIUu:




H!Uz
By

Teopema o kuHeTHuecKou dHeprun. Popmysa 1 BHIYUCICHUS IOTCHIMAIIBHON SHEPTUH

Tesa, MOIHATOTO

HaJ 3eMIEH:

E,= mgh

Mexanudeckast SHEPTHUs:

E=E.+E »
1.19 .
3aKkoH COXpaHEHUsI MeXaHU4eCKoi sHeprun. Dopmyna Jjisi 3aKoHa COXPaHEHUS
MEXaHWYECKOM 3HEpPTUU B OTCYTCTBHE CUJI TpeHus: E = const.
[TpeBpareHne MEXaHNYECKON YHEPTUU MPU HATUUUH CHIIBI TPECHMUSL.
[TpocThie MexaHU3MBIL. «30JI0TOE IPABUIIOY» MEXAHHKH.
Preryar. Moment cunsl: M - FI.
VYcnoBue paBHOBECHS phlUara:
M +M, +..=0
1.20 . .
[ToasmxHubIi 1 HenoABKHBIN O051oku. KITJ[ mpocThix MexaHU3MOB,
n= A‘]IME&HE.H
A‘S&TI:EHH
JlaBiienue TBEPIOTO TeEA.
dopmyra 1 BEIYUCIICHHS aBJICHHS TBEPIOTO Tea:
_F
P=5
121 JlaBnenue raza. AtMocdepHoe JaBiacHUE.
' I'mapocraTuyeckoe naBJIeHUE BHYTPH JKHIKOCTH.
dopmyria sl BBIYUCICHUS TaBJICHUSI BHYTPH KHUIKOCTH:
P=pgh+ Py,
1.22 3akoH Ilackans. ['unpaBauyeckuii npecc
3akoH Apxumena. Gopmyna s OnpeAeNeHrs BbITAJKUBAOLIEH CUJIbL, ACHCTBYIOIIEH Ha
TEJO, HOTPY>KEHHOE B KUIKOCTh WUJIH Ta3:
1.23 _
F Apm. ng
VYcnosue miaBanus tena. [naBanue cyoB U BO3yXOIJIABaHUE
Mexannyeckue KonebaHusa. AMIUTUTYda, TEpUOJ W uacToTa Kolebanuil. Dopmyna,
CBSI3BIBAIOIAS YACTOTY U MEPUO] KOJeOaHUH:
1.24
v = 1
T
195 MatemaTuuecKkuii U MPYKUHHBIA MasSTHUKH. [IpeBpaiieHue sHEpruu Mpu KojaedaTeTbHOM
) JIBIKECHUN
1.26 3aryxaromue Koyiebanusi. BeinyxieHHble kosebanus. Pesonanc
Mexanuueckue BOJIHBL. [Ipo/ionbHBIE M MONEpeyHble BOJHBL. [[MMHA BOJHBI U CKOPOCTH
1.27 pacnpoCTpaHEeHHs BOJIHBI:

L=v-T




1.28

3Byk. I')poMKoCTh U BbICOTa 3ByKa. OTpaskeHHe 3BYKOBOM BOJIHBI Ha I'pPaHUIIEC JBYX CpPEIl.
Wudpa3Byk U ynbTpa3ByK

1.29

IIpakmuyeckue pabomul

W3mepeHne cpenHeil IUIOTHOCTH BEIIECTBA; apXMMEJOBOM CHIIbI, KECTKOCTU TMPYKHHBI;
Kod(ppHIIMEeHTa TPEHHsI CKOJBKEHHUs; pabOThl CHJIBl TPEHHUS, CHIIBI YHOPYTrOCTH; CpeIHEH
CKOpOCTH JBIIKEHHs OpYCKa M0 HAKJIOHHOW IJIOCKOCTH; YCKOPEHHUsI OpycKa MpH JBIKEHUH
M0 HAKJIIOHHOM TUIOCKOCTH;, YacTOTHI U MEpHOAa KOJeOaHMI MaTeMaTHUECKOTO MasTHUKA;
YacTOTHI U MEproja KojeOaHWid MPYKMHHOTO MasTHHKA; MOMEHTA CHJIbI, JEHCTBYIOLIETO
Ha pblyar; paboThl CHIJIBI YNPYTrOCTH HpPU TOABbEME Tpy3a C MOMOMIBIO HETOJBHKHOTO
0710Ka; pabOTHI CHUJIBI YIPYTOCTH P MOABEME I'py3a ¢ MOMOIIBIO TIOBMXKHOTO OJIOKA.
HccnenoBanue 3aBUCHMOCTH apXUMEIOBOW CHIIBI OT 00bEMa MOTPYKEHHOW YacTH Tella U
OT TUIOTHOCTHU JKUAKOCTH; HE3aBUCUMOCTH BBITAJKHBAIOIIEH CHIIBI OT MAacChl TeJa; CHIIBI
TPEHUSI CKOJBKEHHUS OT CWJIBI HOPMAJBbHOTO JABJICHHUS M OT POJa TMOBEPXHOCTH; CHIIBI
YIIPYrOCTH, BO3HHUKAIOMIEH B MpPYKUHE, OT CTENEHH AeQOpMalud NPYKUHBI; YCKOPEHUS
Opycka OT yryla HakjOHAa HaIpaBJsIONICH; mepuojia (4acToThl) KOJI€OAHWM HUTSHOTO
MasiTHAKA OT JUTMHBI HUTH; MIEPH0JIa KOJIeOaHU! MPY>KMHHOTO MAasTHUKA OT Macchl Tpy3a H
KECTKOCTH TPYKUHBI; HMCCICIOBAHWE HE3aBHCUMOCTH IEpHOJa KOJICOAHWH HUTSHOTO
MasiTHHKa OT Macchl rpy3a. [IpoBepka yclioBUsl paBHOBECHS pbIvara

1.30

Qusuueckue s61eHUs 8 Npupode. TPUMEPHI IBMIKEHUS C PA3TUIHBIMH CKOPOCTSIMU B JKUBOU
Y HEXXWUBOU TIPUPOJIE, ACUCTBUE CHIJIBI TPEHHS B MIPHUPOJIE M TEXHUKE, TPUINBBI U OTIIUBHI,
nBwkeHne 1iaHeT CONMHEYHOW CHUCTEMBI, PEaKTHUBHOE JIBIJKCHHE J>XHBBIX OPraHH3MOB,
phlYard B TeJ€ 4YeJOBEKa, BIUSHHWE aTMOCHEPHOTO JaBIICHHUS Ha XWUBOW OpTraHU3M,
MJIaBaHWE PBIO, BOCTIPUATHE 3BYKOB JKMBOTHBIMH, 3€MJIETPSCEHHUE, CEHCMUYECKHE BOJIHBI,
I[YHaMH, 9XO

131

Texuuueckue ycmpoticmea.: CIHIOMETP, NATUUKH TOJO0XKEHHS, PACCTOSHUS U YCKOpPEHUS,
TUHAMOMETp, NOJIINIHUKHN, PAaKeThl, pblYar, MOJBIKHBIM W HEMOABWKHBIN OJOKH,
HaKJIOHHAsI MJIOCKOCTh, IPOCTHIE MEXaHU3MBI B OBITY, COOOIIAOIIUECS COCY/Ibl, YCTPOICTBO
BOJIONIPOBOJIA, THUIPABIMYECKHI Ipecc, MaHOMETp, OapoMeTp, BBICOTOMEp, MOPUIHEBOM
HAacoC, apeoMeTp, IXO0JIOT, UCI0JIb30BAHUE YIbTPa3BYyKa B ObITY U TEXHUKE

TEIIVIOBBIE ABJIEHWA

2.1

OCHOBHBIE TTOJIOKEHHS MOJICKYJISIPHO-KHHETHYECKON TEOPHH CTPOCHHUS BelecTBa. Moaemnu
TBEPIIOTO, JKUAKOTO M Ta3000pa3HOTO COCTOSIHMM BemlecTBa. Kpucraiummdeckue u
aMmopdHBIC TeIa

2.2

JlBmkeHue dvactuil BemiecTBa. CBsi3b CKOPOCTH JIBM)KCHHUS YaCTHI[I C TEMIIEPATypOM.
BbpoynoBckoe nuwxkenue, nubdys3us

2.3

CMauuBaHue 1 KallWJIJIAPHBIC SABJICHUA

2.4

Temnosoe paciupeHUC U CKATHUC

2.5

Temnosoe PaBHOBCCHC

2.6

Buyrpennss sneprus. PaGora u Temomnepenaya Kak CIOCOObI M3MEHEHMsI BHYTPEHHEH
SHEPrUU

2.7

Bugst TCILUIONCPpCAAYIN: TCIJIOMPOBOJHOCTb, KOHBCKIIUA, U3JTYUCHUC

2.8

HarpeBaHHe 1 OXJTAXIACHUC TCII. KonmuecTBO TEIIIOTHI. VY aenpHas TenI0€MKOCTD:

O=cm(t,~t)

2.9

3aKkoH COXpaHCHU SHEPTUU B TCINIOBBIX IIPOLCCCaX. ypaBHCHI/Ie TEIIOBOro OallaHca:

O +0, +..=0

2.10

I/IcnapeHI/Ie U KOoHAeHcauusd. M3MeHeHue BHYTpeHHeﬁ OHCPTHUU B IMPOLCCCC UCIIAPCHUA U
KOHACHCAIIUH. Kunenne JKHUJKOCTH. Y IelIbHAas TeIIoTa napoo6pa3013aHI/Iﬁ: L= Q/m




2.11

BiaxxHOCTB BO311yXa

[InaBnenue u xpucraumsauus. V3sMeHeHHE BHYTPEHHEH DHEpPIUMM IIpU IUIABICHUU U
KPUCTAJIJIM3alUu. Y IebHAas TEII0Ta IUIABJICHUA:

2.12 ?L_Q
m
213 BHyTpeHHsIs SHEPTHsI CrOpaHus TOTUTMBA. Y eIbHAs TEIUIOTa CropaHust Torkea: q = Q/m
2.14 [Tpunnmnsl paboTh! TermioBbix apurarenei. KITJI temmoBoro aBurarens
Ipakmuyeckue pabomul
N3mepenue ynenpbHON TEIUIOEMKOCTH METAJUTMYECKOTO HUJIMHIPA; KOJIWYECTBA TETUIOTHI,
MOJIyYUEHHOTO BOJIOM KOMHAaTHOM TemmepaTypbl (UKCHPOBAHHOW MaccChl, B KOTOPYIO
215 OMYIIEH HArpeThli HMUIMHAP, KOJWYECTBA TEIUIOTHI, OTJAHHOTO HArpeThIM IWIHHAPOM,
' MOCJI€ OIMYCKaHUs €r0 B BOJYy KOMHATHOW TeMIlepaTyphl; OTHOCHUTEIHHON BIAXKHOCTH
BO3/yXa; yAEIbHOW TEIJIOTHI TUIaBJIEHUsS JbAa. VcciemoBaHue W3MEHEHHUs TeMIepaTyphbl
BOJIBI TMPU PA3JIMYHBIX YCIOBUSIX; SIBJICHUS TETUIOOOMEHA MPH CMEIIMBAHWUU XOJOJHOW W
ropstueii BOJIBI; MPOIECCa UCTIAPCHHS
Quzuueckue a61eHUs 8 npupode. TTIOBEPXHOCTHOE HATSDKEHHE M KalWUISIpHbBIC SIBICHUS B
2.16 MpHUpoJie, KpUCTauIbl B mpupoje, minydeHue CojHia, 3amep3aHue BOJOEMOB, MOPCKHE
Opu3sl; 00pa30BaHUE POCHI, TYMaHa, WHEs, CHeTa
Texuuueckue ycmpoiicmea: KalWUIApbl, TNPUMEPHI  HCIOJIB30BAHUSA  KPHUCTAJUIOB,
2.17 KUJKOCTHBIM TEPMOMETpP, MTATYMK TEMIEPATyphl, TEPMOC, CHUCTEMA OTOIUICHHS JIOMOB,
TUTPOMETPBI, ICUXPOMETP, NapoBas TypOUHA, JBUTaTEIb BHYTPEHHEIO CrOpaHHs
3 OJIEKTPOMAT'HUTHBIE SAIBJIEHU A
3.1 Dnektpuzarys Tel. /[Ba Buaa dJIeKTPUIECKUX 3apsiioB
3.2 B3anmoelictBue 3apspkeHHBIX Tel. 3akoH Kymona
3.3 3aK0H COXpaHEHUS ANEKTPUIECKOTO 3apsiaa
34 Dnektpuueckoe moiie. Hanmpspk€HHOCTh snekTpuyeckoro mnouid. [IpuHinun cymeprio3unuu
' AIIEKTPUYECKHX MOoJIeH (Ha KaueCTBEHHOM YPOBHE)
35 Hocutenu snekrpudeckux 3apsnaoB. JeHCTBUE AIEKTPUYECKOro MOJS Ha DJIEKTPUUECKUe
' 3apsabl. [IpOBOIHUKY U TUDIIEKTPUKU
[ToctostHubIl  anekTpuyeckuil Tok. JleHcTBust anekTpuyeckoro Toka. Cuia  Toka.
Hanpsixenue.
3.6 | =qg/t,U=Alq
DNEKTPUUECKOE COMTPOTUBIICHHE. Y IeTbHOE IEKTPUIECKOE COTPOTHBIICHUE:
3.7 R =pl/S
38 3akon Oma st ydacTka snekrpudeckoit neru: | = U/R
[TocnenoBarenbHOE COETMHEHUE IPOBOAHUKOB:
I,=I,; U=U,+U,; R=R +R,
39 [TapannensHO€ cCOeIMHEHHE MPOBOAHUKOB PABHOTO COIMPOTHBIICHUS:
U=U;I=]+I;R=2.
_ - .2
CMmeniaHHble COEIMHEHUS! TPOBOJHUKOB
3.10 Pabota u MomrHOCTh AnekTpudeckoro Toka. A = Ult, P = Ul




3akon Ixoyns — Jlenia:

3.11 0=I"-R-t

312 OnpiT DOpcrena. MarHuTHOe Moje MPSMOTO MPOBOJAHHMKA C TOKOM. JIMHMM MarHUTHOM
WHYKITHHA

3.13 MarHuTHO€ 10JIe TOCTOSIHHOTO MarHuTa. B3anmoieiicTBre OCTOSIHHBIX MarHUTOB

3.14 JleficTBHEe MarHUTHOTO 110JIs1 HA IPOBOJAHUK C TOKOM

3.15 Onsitel @apases. SBieHue 3neKTpoMarHUTHON MHAYKIMU. [IpaBuso Jlenuna
Ipakmuyeckue pabomol
W3MepeHne deKTpUIecKoro COMPOTHBIICHHS PE3UCTOPA; MOITHOCTH JIEKTPHUUECKOTO TOKA;
pabOTHI AIMEKTPUIECKOTO TOKA.
HccnenoBanne 3aBUCHMOCTH CHJIBI TOKAa, BO3HHKAIOMIETO B TIPOBOJHUKE (PE3HCTOPHI,

3.16 JaMIT0OYKa), OT HAIpPsDKEHHsI HAa KOHIAX TPOBOJHHKA;, 3aBUCUMOCTH CONPOTHBIICHHUS OT
JUTMHBI TTPOBOTHHKA, TUTOIIAH €0 TOTIEPEYHOT0 CEYEHUS U YISIbHOTO COTIPOTHUBIICHHUS.
[IpoBepka mpaBwiIa Ui OJEKTPHUYECKOTO HANPSDKEHUS TIPU  MOCIIEIOBATEIHLHOM
COCJIMHEHUH TIPOBOHHUKOB; MPABHJIA TSI CHJIBI DIIEKTPUIECKOTO TOKA TPH MapauieTbHOM
COEJIMHEHUH MPOBOJIHUKOB (PE3UCTOPHI U JJAMIIOYKA)
Qusuueckue s61enUs 8 npupooe: SIEKTPUUECKHE SIBICHUS B aTMocdepe, 3JIEeKTPHUUECTBO

3.17 YKUBBIX OpPraHU3MOB, MarHUTHOE T0JIe 3eMIIH, Apei( MOJI0COB, POJIb MArHUTHOTO TIOJIS JUIS
YKU3HU Ha 3eMJie, MOJISIPHOE CHUSTHUE
Texuuueckue ycmpoticmea: 3IEKTPOCKOI, aMIIEPMETP, BOJIBTMETP, PEOCTaT, CUETUYUK

318 ANIEKTPUYECKOM  DHEPrHH,  DJIEKTPOOCBETHTEIbHbIE  MPUOOPHI,  HarpeBaTejbHbIC
ANEKTPONPUOOPHl  (MPUMEPHI),  IIIEKTPUUECKHE  TMPEAOXPAHUTEIH, DJIECKTPOMArHHMT,
AJIEKTPOABUTaTeNb MOCTOSIHHOTO TOKA, TeHEPaTOP MOCTOSIHHOTO TOKa

3.19 OnekTpoMarHuTHbIe BoJHBL. [1Ikana 35mekTpoMarHuTHRIX BOJTH

3.20 JlyueBas monens cBeta. [IpsMonnHeitHOE pacipocTpaHEeHHE CBETa

3.21 3akoH oTpaxkeHus cBeta. [lmockoe 3epkano

3.22 [Tpenomiienne cBeTa. 3aKOH MPEIOMJICHUS CBETA

3.23 Jucniepcus cBera

324 Jlunza. Xox nydeit B muH3e. POKyCHOE paccTosiHUE JTMH3bI. OnThyeckas cuia JuH3bl: D =
1/F

3.25 I'ma3 xak ontuueckas cuctema. ONTHYECKHUE TPUOOPHI
Ipaxmuuecxue pabomoi
###Par###13mMepeHrie ONTHYECKON CHIIBI COOHMpAroIieil JUH3bI; (OKYCHOTO PAaCCTOSHUS
coOuparoleii JTMH3bI (0 CBOMCTBY PaBEHCTBA pa3MEpOB MpeAMETa U U300paKeHUs, Koraa

326 MpeIMET PACIOIOKEH B IBOMHOM (hOoKyce), oKa3aTens MpeIoMIICHHUs CTEeKIIa.
###Par### lccnenoBanue  CBOWCTBA  HM300pa)KEHUS, IOJYYEHHOTO C  TOMOIIBIO
coOuparomieid JUH3bI; H3MEHEHHUS (OKYCHOTO PpACCTOSIHUSI JBYX CJIOKEHHBIX JIMH3;
3aBHCHUMOCTH yIJIa MPEIOMIIEHHs CBETOBOTO JIyya OT yrila MajJeHusl Ha TPaHULE «BO3IYX —
CTEKJIO»

397 Qu3zuueckue sgnenus ¢ npupode: 3atmenus Comnna u JIyHbBI, I[B€Ta Tel, ONTHYECKHE
sBJIeHHs B aTMoc(epe (1BeT HeOa, pedpakius, paayra, MUPax)

3.28 Texnuueckue ycmpoticmea. 04KH, IEPUCKOTI, (oToannapaT, ONTHYECKUE CBETOBOIbI

4 KBAHTOBEBGIE SABJIEHU A

4.1 PagnoaktuBHOCTh. Anb(a-, Oeta-, ramma-u3nydenus. Peakiuu anbda-u Oera-pacnana

4.2 OmnsiThl Peszepdopna no paccesnuto anbda-vactui. [lnanerapHas Mosens aToma

4.3 CocraB aToMHOTO sifipa. M30TOmbI

4.4 Ilepuon nomypacnajia aTOMHBIX sJIep

4.5 SAnepHble peakiyy. 3aKOHbI COXpPaHEHUs 3apsA0BOI0 U MAaCCOBOTO YHCET




Qusuueckue sA61eHUs 6 npupode. eCTECTBEHHBIN paJMOaKTUBHbIH (OH, KOCMUYECKHUE JIydH,
4.6 PaavoaKTUBHOE U3IyYEHHUE IPUPOJIHBIX MUHEPAJIOB, IEHCTBUE palMOAKTUBHBIX U3ITydEHUN
Ha OpraHu3M 4eJIOBEeKa
47 Texnuueckue ycmpoiicmea: CIEKTPOCKOII, HMHANBUAYAJIbHBIA 103UMETp, Kamepa Bunbcona,
] sIIepHasl SHEPreTHKa
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