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[Iporpamma no ¢u3uke Ha ypoBHE OCHOBHOTO 00IIero 00pa3oBaHHUs COCTABICHA HA OCHOBE MOJOXKCHUN U
TpeOOBaHUI K pe3ylbTaraM OCBOEHHUS Ha 0a30BOM ypOBHE OCHOBHOW 00pa30BaTelIbHOH IMPOrpamMMbl,
npeacrasieHHbix B @PI'OC 00O, a Taxke ¢ yu€roMm (eaepanpHOil paboyeil mporpaMmbl BOCIIUTAHHS H
Konuenuuu npenonasanus yueoHnoro npeamera «dusukay.

[Iporpamma no (usuke Ha ypoBHE OCHOBHOTO 00IIero 0Opa30BaHMs COCTaBlIEHA Ha OCHOBE IMOJIOKECHUH U
TpeOOBaHUI K pe3ylbTaraM OCBOEHHUS Ha 0a30BOM YypPOBHE OCHOBHOW 00pa30BaTelIbHOM IMPOrpamMbl,
npeacrasieHHbix B @PI'OC 00O, a Taxke ¢ yderoMm (eaepanpHO paboyeil mMporpaMmbl BOCIIUTAHHS H
KOHLIENIINY MPEToIaBaHusl yaeOHoro peamMeTa «Dusukay.

ConepxaHue TporpaMMbl 10 (PU3UKE HAIpaBIeHO Ha (HOPMHUPOBAHME €CTECTBEHHOHAYYHOW TPaMOTHOCTH
oOydJaronmxcs ¥ OpraHMU3alrio0 M3ydeHHs (PU3MKKM Ha JEATEIILHOCTHOW OCHOBe. B mporpamme mo ¢usmke
YUUTBIBAKOTCSI BOBMOXKHOCTH yueOHoro npenmMera B peanusauuu Tpedosanuilt ®I'OC OO0 k nminaHupyeMbIM
JUYHOCTHBIM ¥ METalpeIMETHBIM pe3ylbTaraM oOydeHHs, a TaKKe MEXKIPEIMETHbIE CBSI3U
€CTEeCTBEHHOHAYYHBIX Y4€OHBIX IPEIMETOB Ha YPOBHE OCHOBHOTO OOIIIer0 00pa3oBaHUsl.

[Iporpamma mo ¢u3MKe ycTaHaBIMBAeT paclpeleieHne ydeOHOro marepuaia Mo rojgam oOydeHus (Io
KJlaccam), mpeiaraeT NpUMEpHYIO MOCII€A0BaTEIbHOCTh U3YUEHHsI TEM, OCHOBAaHHYIO Ha JIOTHMKE pa3BUTHUS
MIPEIMETHOTO COJIEP>KaHUS M yUueTe BO3PACTHBIX 0COOEHHOCTEH 00yJarommxcs.

[Iporpamma mo ¢usuke pazpaboTaHa C LEIbIO OKAa3aHHUS METOJMYECKOM IMOMOIIM YYUTENIO0 B CO3JaHHUU
paboueii MporpaMMel 10 y4eOHOMY IPEAMETY.

®u3nka SBISETCS CHUCTEMOOOPA3yIOIIUM [UIsl €CTeCTBEHHOHAyYHBIX YYEOHBIX IPEIMETOB, MOCKOJIbKY
(bm3UYeCcKre 3aKOHBI JISKAT B OCHOBE MPOIECCOB U SBJICHUN, N3y9aeMbIX XUMHUEH, OMOJIOTHEN, aCTPOHOM UeH
n (usznueckoil reorpadueil, BHOCUT BKJIaJ B E€CTECTBEHHOHAYYHYIO KAPTHHY MUpA, MPEIOCTaBISET
Haubosee scHble oOpa3lbl MPUMEHEHHUsS HAyyHOTo MeToJa IO3HaHUS, TO €CTh CHocoda MOyYeHHs
JIOCTOBEPHBIX 3HAHUN O MUDE.

Onna W3 WIAaBHBIX 3a7a4 (pU3WyYeckoro 0Opa3oBaHMS B CTPYKType OOIIEro oO0pa3oBaHHUS COCTOUT B
(OpMHPOBAHNY €CTECTBEHHOHAYYHON I'PaMOTHOCTH U MHTEpECa K HayKe y 00yJaroIuxcs.

N3yuenne ¢usuku Ha 0a30BOM YpPOBHE IMpEANoiaraeT OBJIAJECHUE CIEAYIOIIMMU KOMIIETEHTHOCTSMH,
XapaKTEepPU3YIOIIMMH €CTECTBEHHOHAYYHYI0 TI'PAMOTHOCTh: HAay4HO OOBSCHATH SBJICHUS, OLICHUBATh U
MIOHUMaTh OCOOCHHOCTH HAy4HOTO HCCIIEAOBaHMS; MHTEPIPETUPOBATh JAHHBIE U HCIOJIb30BaTh HAay4HbIE
JI0Ka3aTeNIbCTBA JUIsl MOJTY4YEHHS BBIBOIOBY.

Ienn wu3yueHuss (U3MKM Ha YpPOBHE OCHOBHOIO o0O0IIero oOpa3oBaHMsl ONPEAETIEHbl B KOHLEHIMH
npernojaBaHus yue6Horo npeaMera «Pusnkay B oOpazoBareibHbIX opranuzanusax Poccuiickoit denepanumy,
peau3yolmX 0CHOBHbIE 00111€00pa30BaTeIbHbIE IPOrPaMMBbI.

Ienn n3ydyeHus Gu3uKu: NpuoOpeTeHHe MHTEepeca U CTPEMIIEHUS OOyJaroIUXCs K HAyYHOMY H3YUYEHUIO
IPUPOABI, PAa3BUTHE WX MHTEIJIEKTYyaJdbHBIX M TBOPYECKMX CIIOCOOHOCTEH; pa3BUTHE INPEICTaBIECHUH O
HAy4YHOM METOJIe IIO3HAHUSA U (POPMUPOBAHHUE MCCIIEN0BATEIBCKOTO OTHOLICHUS K OKPYXKAIOIIUM SIBICHUSIM;
(GopMHpOBaHHE HAy4YHOTO MMPOBO33PEHHUSI KaK pe3ylbTara H3Y4E€HUs OCHOB CTPOCHMsI Marepuu u
(byH/IaMEHTaJIbHBIX 3aKOHOB (PU3UKHU; (OPMHUPOBAHUE MPEACTABICHUHN O posit GU3KKU Ul Pa3BUTHUSL APYTUX
€CTECTBEHHBIX HAyK, TEXHUKHM U TEXHOJIOTMH; pa3BUTHE INPEJCTABICHUA O BO3MOXHBIX cdepax Oymyluei
po(hecCHOHAIHON JEATeNbHOCTH, CBSI3aHHOM ¢ (M3MKOM, OJrOTOBKA K JalbHENIIeMy 00y4eHHIO B 3TOM
HalpaBJICHUH.

JlocTkeHue 53TUX Mejded mnporpamMmbl 1o (HM3MKE HAa YPOBHE OCHOBHOIO oOIIero oOpa3oBaHMs
o0ecreynBaeTcsl pelieHUEM CIeIYyIOUINX 3aay: IpUoOpeTeHne 3HaHU O TMCKPETHOM CTPOEHHUH BEILECTBaA,
0 MEXaHMYECKHUX, TEIJIOBBIX, JEKTPUUECKUX, MATHUTHBIX U KBAaHTOBBIX SBJICHUAX; NPUOOPETEHHE YMEHH
OIHCBIBATh U OOBSCHATH (PU3NUYECKHE SIBICHHS C UCIIOJIB30BAHUEM MOJTYUYEHHBIX 3HAHUN; OCBOEHUE METOJIOB
pelIeHusl MPOCTEHIINX pPACUYETHBIX 3aJad C HCIOJB30BaHUEM (HU3MUECKUX Mojened, TBOPYECKHX H
IIPAKTUKOOPUEHTUPOBAHHBIX 3aJay; pa3BUTHE YMEHUH HaONI0naTh NPUPOJAHBIE SBICHUS M BbINOIHATH
OTIBITHI, JTAOOpaTOpHbIE PAOOTHI U HKCIIEPUMEHTANIbHBIE UCCIIEIOBAHUS C MCIIOIb30BaHUEM HU3MEPUTEIbHBIX
puOOpOB; OCBOEHHE NMPHUEMOB pabOThl ¢ MH(pOpMannel (PU3NYECKOTO COolepKaHMsl, BKI0Yas HH(pOopMaInio
O COBPEMEHHBIX JOCTHKEHHUSIX (U3UKH, aHAIU3 U KPUTUYECKOE OI[EHMBAaHUE MH(pOpPMAIUU; 3HAKOMCTBO CO
chepamu npodeccuoHaTbHON NEeATETbHOCTH, CBA3aHHBIMU C (DU3UKOH, U COBPEMEHHBIMH TEXHOJOTHSIMH,
OCHOBaHHBIMH Ha JIOCTHKEHHUAX (PU3NUYECKOI HayKH.

OO1iee yMcIO 4yacoB, PEKOMEHIOBAHHBIX sl M3ydeHUs (U3UMKM Ha 0a30BOM ypoBHe, — 238 yacos: B 7
Kacce — 68 yacoB (2 vaca B Hezeno), B 8 kiacce — 68 yacoB (2 yaca B Henento), B 9 kimacce — 102 vaca (3
yaca B HEJISIIO).



[Ipeanaraempiii B mporpamMmme 1O (U3UKE IMepedeHb JabopaTOpHbIX pabOoT M  OMBITOB  SIBISETCS
PEKOMEHIaTeNIbHBIM, YYUTENb JIeTaeT BHIOOP NpPU MPOBEACHUHU JaOOpPaTOPHBIX PabOT U OMBITOB C yYETOM
MH/IMBUIYaJIbHBIX O0COOCHHOCTEH OOydJaromMXcs, CIHUCKA SKCIEPUMEHTAIBHBIX 33JaHUH, MpelaraéMbIX B
paMKax OCHOBHOI'O TOCYIapCTBEHHOIO 3K3aMEHa 10 (U3HKe.

COIAEPKAHUE OBYYEHUA

7 KJIIACC

du3uka U €€ poJib B MO3HAHMM OKPY:KAero Mmupa. Ousuka — Hayka 0 npupoie. ABIeHUs NpUpPOIBI.
dusnyeckue SBICHUS: MEXaHUYECKHE, TEIUIOBbIE, 3JIEKTPUYECKHE, MAarHUTHbBIC, CBETOBBIC, 3BYKOBBIE.
Odusnyeckue BenuuuHbBL M3Mmepenue ¢usnueckux BenmuuH. Dusumdeckue npubopel. [lorpemrHoCTh
n3Mepenuit MexayHapoaHas cuctema eauHull. Kak ¢u3nka M JIpyrue €CTECTBEHHBIE HAyKH H3y4aroT
npupoay. EcTecTBeHHOHAy4HBI MeTOJ TO3HAHUS: HAONIOAEHUE, TIOCTAaHOBKA HAydyHOTO BOTIPOCA,
BBIJIBIDKEHHUE THIIOTE3, OKCIIEPUMEHT IO NPOBEPKE THUIOTE3, OObACHEHHE HaONI0AAeMOro sIBICHUS.
Onucanue pU3NYECKUX SBICHUH C MOMOIIBIO MOJEEi

Jemoncmpayuu. MexaHndeckue, TEIIOBbIE, JIEKTPUUECKUE, MarHUTHBIE, CBETOBbIE siBJIeHUS. Du3nueckue
puOOPHI U NMPOoLIEaypa MPAMBIX U3MEPEHUH aHATIOTOBBIM U LIU(POBBIM TPUOOPOM.

Jlabopamopnuie padbomer u onvimel. OnpeleneHUe LEHbl JEIeHMs IKajdbl MU3MEPUTEIBHOTO Mpudopa.
N3mepenne paccrosuuil. M3smepenne o6péma sxuakoctu U TBEpHoro tena. OnpeneneHue pasMepoB MalbIX
ten. M3mepenuwe Ttemmeparypbl HpH TOMOIIM >KUIKOCTHOTO TEPMOMETpa U JlaTuMKa TEeMIIepaTyphl.
[IpoBenenune wucciaenoBaHUsl IO TPOBEPKE THUIIOTE3bl: JAIbHOCTh MOJNETAa IIApUKa, MYIIEHHOTO
TOPU30HTANILHO, T€M OoJIblIIe, YeM OO0JIbIIEe BBICOTA MTyCKa.

IlepBoHauanbHbIe CBeleHUs] 0 CTPOeHUM BellecTBa. CTpoeHHE BeIIECTBa: aTOMbl M MOJEKYNbI, HUX
pa3mepbl. OMBITHI, JOKA3bIBAIOUINE AUCKPETHOE CTpPOEHHUE BellecTBa. J[BrueHue yacTull BemiecTBa. CBs3b
CKOPOCTH JIBWXKEHMsI 4YacTHI] c TeMmieparypoil. bpoyHoBckoe aBmxkenue, auddysus. BzaumopelicTBue
YaCTHUI] BEIECTBA: IMPUTSIKECHUE W OTTAJKUBaHHE. ATperaTHbleé COCTOSIHUS BEIIECTBA: CTPOCHHUE Ta3oB,
KUAKOCTEH M TBEpAbIX (KpUCTAIIMYECKHX) Tesl. B3auMocBsI3b MeXIy CBOMCTBAMU BEIIECTB B Pa3HBIX
arperaTHpIX COCTOSHUSIX M MX aTOMHOMOJIEKYISIPHBIM cTpoeHueM. OCOOEHHOCTH arperaTtHbIX COCTOSHUMN
BOJIB.

Hemoncmpayuu. Habmonenue 6poyHoBckoro naBukeHus. Habmonenne nuddysun. Habnronenue sBieHui,
OOBACHSIONINXCS MPUTSHKEHUEM WM OTTAJIKMBAaHUEM YacTHUI] BEIIECTBA.

Jlabopamopnuie pabomer u onvimepl. OueHKa aUaMeTpa aroMa METOJOM psIoB (C HCHOJb30BaHHEM
¢dororpacduii). OnbITh 0 HAOIIOACHUIO TETIOBOTO paciIupeHus ra3oB. OMbIThI 0 0OHAPYKEHUIO NEHCTBUS
CUJI MOJIEKYJISIPHOTO MPUTSKEHUS.

JABukeHHe H B3auMMoOJelcTBHe Tel. MexaHudeckoe JBW)XEHHE. PaBHOMEpHOE M HEpaBHOMEpPHOE
neukeHune. Ckopoctb. CpelHsiss CKOPOCTh IPU HEPABHOMEPHOM JIB)KEHHH. PacyeT myTM M BpeMEHH
JBUKEHUA. SIBIeHMEe MHEepUUU. 3aKOH MHepuuu. B3auMonelcTBue Ten Kak NpUYMHA M3MEHEHUS! CKOPOCTH
JBUKeHUA Tell. Macca kak Mepa nHepTHOCTH Tena. [lnotHocTe BemecTBa. CBsI3b INIOTHOCTH C KOJIMYECTBOM
MOJIEKYN B eiHHIIe 00beMa BelecTBa. Cuia Kak XapakTepucTUKa B3auMoieicTBus Ten. Culia ynpyrocTu u
3akoH ['yka. M3mepeHue cuiibl ¢ MOMOUIbIO AMHAMOMETpA. SIBIeHME TAroTeHus U cuia Tsokectu. Cuna
TSKECTU Ha JIpyrux ruianerax. Bec Ttena. HeBecomocts. CroxeHue Cuil, HallpaBiI€HHBIX MO OJHOM MPsIMO.
PaBnognelictBytomas cuin. Cuna TpeHus. TpeHHE CKONBbXEHHS U TpPEeHHE MOoKos. TpeHwe B mpupole U
TEXHHKE.

Jlemoncmpayuu. Habmionenne MeXaHWYECKOrO JBHKEHHS Tena. M3MepeHue CKOpOCTH MPSMOJIMHEHHOTO
npkeHus. HaOmronenue sBnenus uHepuuu. HabmoneHne n3MeHEHUs: CKOPOCTH TPU B3aUMOJICHCTBUU Tedl.
CpaBHeHue Macc 1o B3auMoJeiCcTBHIO Tell. ClI0)KEHUE CHJI, HAIIPaBJICHHBIX 110 OJHOM NMPSAMOM.
Jlabopamopnuie padomwvt u onsimel. OnpenencHUE CKOPOCTH PABHOMEPHOTO [BIKEHHS (IIapvka B
KHUJIKOCTH, MOJICJIN 3JIEKTPUUYECKOTO aBTOMOOMIS M Tak janee). OmpeneneHue CpeaHed CKOPOCTH
CKOJIbXEHHUs1 OpycKa WJIM LIapuKa M0 HAKJIOHHOW MmiockocTH. OrmpeneneHue IIOTHOCTH TBEPIOTO Tena.
OnbITHl, JEMOHCTPUPYIOLINE 3aBUCUMOCTh PACTSDKEHHS (JedopManuu) MpYKHUHBI OT MPHIIOKEHHOW CHJIBL.
OneITbI, JNEMOHCTPUPYIOIIUE 3aBUCUMOCTb CHIJIBI TPEHHUS CKOJBXEHMsS OT Beca Tejla U Xapakrepa
COIPUKACAIOLIUXCS TOBEPXHOCTEN.

JlaBneHue TBEPABIX Tes, :KuAKocTeil M ras3oB. [laBnenue. CrocoObl yMEHBIIEHHS W YBETUYEHUS
napneHus. JlaBneHue raza. 3aBUCMMOCTb JIaBJIEHHUs Ta3a OT oObema, Temmeparypsl. Ilepenada naBieHus
TBEPIABIMHU TEJAMH, >KMIKOCTAMHM M razamu. 3axkoH Ilackansa. [IHeBMaTnueckue MamMHbL. 3aBUCHUMOCTb
JaBICHUS KUJAKOCTH OT TiIyouHbel. ['mapocrarmueckuit mapajnokc. CooOmiarommuecs  COCYABI.



I'mppaBnuueckue MexaHu3mbl. AtMmocdepa 3emnn u atmochepnoe masieHue. lIpuunHbl CcylecTBOBaHUS
Bo3aymHOM obonouku 3emum. Omnbir Toppuuennu. M3mepeHune arMocgepHOro AaBieHUs. 3aBUCHUMOCTh
aTMOC(EepHOTO JaBJICHHUs OT BBICOTHI HaJ ypOoBHEM Mops. [IpuGopbl mist W3MepeHuss aTrMocqepHOro
naBiieHus. [leficTBuE MUAKOCTU U raza Ha MOTPYKEHHOE B HUX TeJ0. BeITankuparomas (apXxumenoBa) cuia.
3akoH Apxumena. [lnaBanue Ten. BoznyxomiaBanue.

Jemoncmpayuu. 3aBUCUMOCTh JTaBJIEHUS ra3a OT Temneparypsl. [lepenada gaBneHus )KUIKOCTBIO U Ta30M.
CooOmarommecst cocynbl. [mapapnudeckuii mpecc. [lposiBieHne necTBHS aTMOCHEPHOTO JIABICHHS.
3aBUCUMOCTb BBITAIKUBAIOIIEH CUJIBI OT 00bEMa MOrpYyXKEHHOM YacTW Tejla M IJIOTHOCTH KHUJIKOCTH.
PaBeHCTBO BBITANIKMBAIOLIEH CUJIbI BECY BBITECHEHHOW KUJKOCTH. YCIIOBHE IUIaBaHUA TEN: IUIABAaHUE WU
IIOTPY’KEHUE TeJI B 3aBUCUMOCTH OT COOTHOLIEHUS INIOTHOCTEH TeJa U KUKOCTH.

Jlabopamopnsie pabomwvt u onwvimsl. liccnenoBaHue 3aBUCHMOCTH Beca Tella B BoAEe OT 0O0bEMa
NOTPYKEHHON B JKUIKOCTh 4acTu Tena. OmnpeneneHue BBHITAIKUBAIOUIEH CUIIbL, ACUCTBYIOLIEH Ha TEJO,
IIOTPY’KEHHOE B JKUJIKOCTh. [IpoBepka HE3aBUCHMMOCTH BBITAIKMBAIOIIECH CHIIBI, JACWCTBYIOLIEH Ha TEIO B
KUAKOCTH, OT Macchl Tena. OmnbIThl, JEMOHCTPUPYIOIIME 3aBUCHUMOCTb BBITAJKHUBAIOIIEH CHIIBI,
NEUCTBYIOIIEH Ha TEJO B JKUIKOCTH, OT 00bEMa MOrpyKEHHOM B KHUAKOCTh YaCTH Teja U OT IUIOTHOCTH
xuakoctd. KoHCTpynpoBaHue apeoMeTpa WIM KOHCTPYHpPOBaHUE JIOAKM U ONpeAeneHue e
IrPYy30I0IbEMHOCTH.

Pabora u momHocTh. JHeprusi. Mexanuueckas pabora. MomHocTs. [IpocTbie MeXaHU3MBI: phlyar, OJOK,
HaKJIOHHasl MI0ckocTh. [IpaBuino paBHOBecus pbryara. [IpumeHeHne npaBuiia paBHOBECHS pblyara K OJIOKY.
«3osoToe mpaBuio» Mexanuku. Koaddurment monesznoro nericteus (ganee — KI1J[) mpocThix MexaHU3MOB.
[Ipoctbie MexaHu3Mbl B OBITY W TexHHKe. MexaHudeckas sHeprus. KuHerndeckas W TOTEHIMalbHas
sHeprus. [IpeBpamieHne OQHOTO BHJIa MEXaHWYECKOM SHEPruu B APYroil. 3akOH COXpPaHEHUs DHEPruu B
MEXaHUKe.

Hemoncmpayuu. ITpumepsl IpOoCTHIX MEXAHU3MOB.

Jlabopamopnuie padbomer u onvimet. OrnpeneneHue pabOThl CHIIBI TPEHUS MPU PABHOMEPHOM JIBUKEHHUH
TeJla IO TOPU3OHTAIBHOM MoBepXHOCTH. MccimenoBanue ycioBui paBHOBecusi peidara. Mamepenme KIIJ]
HAKJIOHHOM MI0CKOCTU. M3yueHne 3akoHa COXpaHEHUSI MEXaHUYECKON SHEPIUHu.

8 KIIACC

TenuoBbie siBjaeHUsi. OCHOBHBIE TOJIOKEHUS MOJIEKYJIIPHO-KMHETHYECKOW TEOPHUM CTPOEHHMS BEIECTBA.
Macca wu pasmepsl aroMOB M MoOJeKyl. OmNbITbl, MOATBEPKIAIOIINE OCHOBHBIE IOJIOXKECHUS
MOJIEKYISIPHOKUHETHYECKON Teopuu. Mojaenu TBEPAOTO, KUAKOTO U ra3000pa3HOro COCTOSHUMN BELIECTBA.
Kpucrannuueckue u amopdusie Tena. OObsicCHEHHE CBOWCTB ra3oB, KHUJIKOCTEH M TBEPABIX TEN HA OCHOBE
MOJIOKEHUI MOJIEKYJIIPHO-KMHETHYECKOM Teopud. (CmauuMBaHWE M KalWULIpHbIE sBIeHUS. TemmoBoe
pacuupenue u cxartue. Temneparypa. CBsi3b TeMmIleparypbl CO CKOPOCTBIO TEIUIOBOTO JIBUIKEHHUSI YACTHLL.
Buyrpennss sueprus. Crnoco0bl M3MEHEHHs] BHYTPEHHEH SHEpPruu: TeIuionepeaada U COBepIIeHne paboThI.
Bunpsl Teruonepenaun: TEIIONPOBOAHOCTb, KOHBEKLHMS, H3iIydeHHE. KommuecTBO TEmnoThl. YienabHas
TEIUIOEMKOCTh BellecTBa. TeriooOMeH U TeIIoBO€ paBHOBECHE. YpaBHEHHE TEIUIOBOro OaaHca.
[1naBrnenue u OTBepIAEBaHUE KPUCTANIMYECKUX BEUIECTB. YeNbHas TeIuioTa ruiasneHus. [lapoobpazoBanue
u xoHaeHcanus. Vcnapenue. Kunenue. YnenbHas teminora mapooOpazoBaHusl. 3aBUCUMOCTh TEMIIEPaTypPhI
KUIIEHUS OT arMoc(epHOro aaBieHHUs. BraxHOCTh Bo3ayxa. ODHeprus TOILTMBA. YAENbHAs TeIioTa
cropanus. [Tpunnumner padotsl TernoBbix asurareneit KIIJ[ teruoBoro nBurarens. TemnoBble ABUTATENd U
3allUTa OKPYXKAIOLIEH cpe/ibl. 3aKOH COXPaHEHUs U IPEBPAILEHUS SHEPIHH B TEIIOBBIX ITpOlieccax.
Jemoncmpayuu. Habmonenue 6poyHoBcKoro aBkeHus. Habmonenue muddysuu. Habmonenue spneHuit
CMa4yMBaHUs M KalWULIPHBIX siBJIeHUN. HabmoneHue TemynoBoro pacuivpeHus Tenl. M3MeHeHue naBieHHs
rasa npu M3MEHEHUu oObEéMa M HArpeBaHUM WK oxJaxJeHuH. [IpaBuna u3mepeHus temmeparypbl. Buabl
terutonepenayn. OxyaxaeHue Npu coBepuieHH padbotel. HarpeBanue npu coBepiieHnn paboThl BHEIIHUMHU
cunamu. CpaBHeHHe TemIoEMKOcTel pa3nuuHblXx BemiecTB. HaOmionenne xkunenus. HabGmronenue
IIOCTOSIHCTBA TEMIIEpATyphl NPH IUIaBIEeHUU. MOJEny TEUIOBBIX IBUTaTENEH.

Jlabopamopnvie pabomwvr u onvimel. ONbBITHI 1O OOHAPYKEHHIO JEUCTBUSA CHI  MOJIEKYJISIPHOIO
npuTsoKeHUs. OIBITHI 110 BBIPAIIMBAHUIO KPHUCTAUIOB IIOBAPEHHOM conmM WK caxapa. OmbITel 1O
HaOTIOICHUIO TETJIOBOTO PACIIMPEHUs Ta30B, XKHUIKOCTeH 1 TBEPABIX Tes. OnpeseneHue 1aBlIeHus Bo3ayXa B
O6amone mmpuna. OmNbITh, JEeMOHCTPUPYIOLIME 3aBHUCUMOCTb JaBJIEHHUA BO3JIyXa OT ero oObéMa H
HarpeBaHus WU oxjiaxaeHus. [IpoBepka rumnoresbl TUHEHHOW 3aBUCUMOCTH JUIMHBI CTOJIOMKA KUIKOCTH B
TEpMOMETpUYECKOl TpyOke OT Temneparypsl. HaOmioneHue u3MeHEHUs BHYTPEHHEH SHEpruum Tena B
pesynprare Temjonepeaaud u padoThl BHEMIHUMX cwil. MccienoBaHue sIBJICHHS TEIUIOOOMEHa IpU



CMEIIMBAHUU XOJIONHOM M ropsdyeil Boabl. OmnpeneneHUe KOIMYECTBA TEIUIOTHI, MOJYYEHHOIO BOJOHM mpu
TETIO00MEHE ¢ HarpeThIM METALTHYECKUM HUHApoM. OrpeneneHne yaeabHOW TermI0EMKOCTH BELIECTBA.
HccnenoBanue npouecca ucnapeHus. OnpeneneHue OTHOCUTEIBHOM BIAXHOCTH Bo3ayxa. OmpeneneHue
YAETbHOM TEIJIOTHI IIJIaBJICHUS JIbJA.

JJIeKTpHYeCKHe M MAarHUTHbIE SIBJIeHHsl. OJeKkTpu3zauus Ten. JlBa poja IIEKTPUYECKUX 3apsfoB.
B3aumopeiicTBue 3apspkeHHBIX Tenl. 3akoH KyrmoHa (3aBUCMMOCTH CHUJIBI B3aUMOJICHCTBUS 3apsKEHHBIX TEI
OT BEJIMYMHBI 3apA0OB M pPAacCTOSHUS MEXIy TelaMu). OjekTpuueckoe mnone. Hampsx€HHOCT
anekTpuueckoro noist. [lpuHUMN cyneprno3unuy SJIeKTPUYEeCKUX IoJiel (Ha KauyeCTBEHHOM YpPOBHE).
Hocurenu snexTpuueckux 3aps10B. DIeMEHTapHbIN anekrpudeckuil 3apaa. Crpoenue atoma. [IpoBoaHuku
U JUBJIEKTPUKH. 3aKOH COXPaHEHMSI SJIEKTPUUYECKOTO 3apsiia. DIEKTPUUECKUN TOK. YCIOBHSI CYILIECTBOBAHUS
ANEKTPUYECKOTO ToKa. VICTOYHMKM MOCTOSHHOTO TOKA. JIEHCTBUS DJIEKTPUYECKOIO TOKa (TEIIOBOE,
XMUMHMUYECKOE, MarHUTHOE). DJIEKTPUUECKUNA TOK B KUAKOCTIX M rasax. Jiekrpuueckas uenb. Cuiia Toka.
Onexkrpuyeckoe HarpspkeHne. CONpOTHBIIEHUE MPOBOJHUKA. YIIENbHOE CONPOTHUBIIEHHE BEIIECTBA. 3aKOH
Oma mia ywactka nenu. IlocnenoBarenbHoe W mNapajulebHOE COEIMHEHHE NPOBOJHMKOB. Pabora u
MOIIIHOCTh JJIEKTpUYecKoro Toka. 3akoH JDxoyns—JleHma. Onekrpuyeckue ULend W NOTpeOUTENH
anekTpuueckod sHepruu B ObiTy. KopoTkoe 3ambikanue. IlocrostHHble MarHuThl. BsaummoneiicTBue
MOCTOSIHHBIX MarHuToB. MaruutHoe nosie. MarHutHoe nosie 3eMJIM M €ro 3Ha4eHHUe JUIsl )KU3HU Ha 3eMile.
OneiT Opcrena. MarHutHoe mMOJ€ JIEKTPUYECKOr0 TOKa. [IprMeHeHue SIeKTPOMarHUTOB B TEXHHKE.
JlelicTBHE MarHUTHOTO TOJISI HA TPOBOJIHUK C TOKOM. DJIEKTPOABUTATENb OCTOSIHHOTO TOKa. Mcrnonas30Banue
UIEKTPOABUTATENIE B TEXHUYECKHX YyCTpolcTBax M Ha TpaHcnopre. OmnbiTel Dapazges. SBnenue
aneKkTpoMarHUTHOM MHAYKIuU. [IpaBuno Jlenna. Onexkrporeneparop. CrocoObl NOTYYEHUs JTEKTPUUYECKON
SHEPTHUH. DIIEKTPOCTAHIIMH Ha BO30OHOBISIEMBIX HCTOUYHHUKAX YHEPTHUH.

Jemoncmpayuu. Dnexrpuszanus Ten. J[Ba poja 3MEeKTpUYECKUX 3apsiioB U B3aUMOJICHCTBUE 3apsKEHHBIX
Tel. YCTPOWCTBO M JEHCTBHE OJJIEKTPOCKOMA. OJEKTPOCTAaTHYECKass HMHAYKLIHA. 3aKOH COXPAaHEHMS
MEKTPUUECKUX 3apsAnoB. IIpoBoHMKN M AMANEKTpUKH. MOJEINPOBAHNE CUIIOBBIX JTUHHUM IEKTPUYECKOTO
noJiA. MICTOYHMKH NOCTOAHHOTO TOKAa. JIEHCTBUS DIEKTPUYECKOrO TOKA. DJICKTPUUYECKUN TOK B XKUIKOCTH.
lazoBblid paszpsin. M3mepenuwe cuiabl TOKa ammepMmeTpoMm. Mi3MmepeHue HIEKTPUYECKOTO HANPSKEHUS
BOJIBTMETPOM. Peocrar ® MarasuH CONPOTHBICHHH. B3auMOIEHCTBHE TOCTOSIHHBIX MAarHHUTOB.
MogennpoBaHue HEBO3MOKHOCTH Pa3[EeNICHHs IOJIOCOB MarHurTa. MoIEenMpoBaHWE MarHUTHBIX IIOJIEH
MOCTOSHHBIX MAarHUTOB. OnbIT Dpcrena. MarHUTHOE TOJIe TOKA. DJNIEKTPOMAarHuT. JlelicTBMEe MarHUTHOTO
IoJIA Ha IPOBOJAHHUK C TOKOM. OJEKTPOABHUraTellb IOCTOSIHHOIO ToKa. MccnenoBanue —sBIECHHUSA
MEKTPOMAarHUTHOM MHAYKUuU. Oneitel @apaznes. 3aBUCHMOCTh HaNpPaBICHHWS MHIYKIMOHHOTO TOKa OT
YCIIOBUH €r0 BO3HUKHOBEHHS. DJIEKTPOreHEepaTop IMOCTOSIHHOTO TOKA.

Jlabopamopnvie pabomer u onvimei. OnbITEl 110 HAONIONEHUIO 3JICKTPU3ALMUU TeJl WHAYKIMEH U IpU
CONPUKOCHOBeHUU. MccnenoBaHue AEWCTBHS DICKTPUYECKOTO IO HAa MPOBOJHUKM U JUAJICKTPHUKU.
CO6opxka u mmpoBepka pabOThl AEKTPUUYECKOH LIeNH MMOCTOSHHOIO ToKa. M3MepeHue u peryinupoBaHue CHIIbI
ToKa. Mi3Mepenue u perynupoBaHue HanpspkeHusd. MccnenoBanue 3aBUCMMOCTH CHIIBI TOKA, UAYILETO 4epes3
pE3UCTOpP, OT CONPOTHBIICHUS DPE3UCTOpPAa M HANpsDKEHHs Ha pe3uctope. OIBIThI, JAEMOHCTPUPYIOLIUE
3aBUCUMOCTD 3JIEKTPUUYECKOTO COIIPOTUBIICHUS MPOBOJHHUKA OT €r0 JUIMHBI, IJIONIAN MTONEPEYHOIO CEYECHHUS
n Mmarepuana. lIpoBepka mpaBmia CIIOKEHUs HANpsOKEHUM IIPU IMOCIIENOBATEIbHOM COEAMHEHHHU JIBYX
pesucropos. IIpoBepka npaBuiia Ui CUiIbl TOKa PYU NapalIeIbHOM COSIUHEHUH pe3ucTopoB. OnpenencHue
paloThI 3IEKTPUUECKOrO TOKA, WAYLIEro uepe3 pesucrop. OnpenesieHue MOIIHOCTH JIEKTPHUYECKOTO TOKa,
BBIICIAEMON Ha pe3ucrope. MccnenoBaHue 3aBUCHUMOCTU CUJIBI TOKA, HMIYIIETO 4YEpe3 JIAMIIOYKY, OT
HanpsokeHuss Ha Hed. Omnpenenenue KIIJ[ Harpesatens. lMccinenoBaHMe MarHUTHOTO B3aMMOZICHCTBHS
MIOCTOSIHHBIX MarHuToB. M3ydyeHue MarHuTHOTO MOJIS MOCTOSIHHBIX MAarHWTOB NMpPH HMX OObEAMHEHUH U
pazgenenun. lccienoBaHue JAEWCTBUsI DJEKTPUYECKOTO TOKA HAa MAarHUTHYHO CTpeiky. OnbIThl,
JEMOHCTPHUPYIOILNE 3aBUCUMOCTb CHJIBI B3aUMOJECMCTBMS KaTylIKM C TOKOM M MarHuTa OT CHJIbl TOKa U
HalpaBJI€HUs TOKAa B KaTyluke. V3ydeHne nAeWCTBMS MAarHUTHOTO IIOJS HAa IPOBOJAHUK C TOKOM.
KoncrpynpoBanue u wusydeHue pabotTel snekrpojsurarens. Mimepenue KIIJI snexkrpoaBurarenbHoi
yCTaHOBKH. OMBITBI 110 MCCIEI0BAHUIO SIBJICHUS JIEKTPOMArHUTHOW MHIYKIMU: MCCIEI0BAaHUE U3MEHEHMU
3HA4YEHMs] U HAIPaBJIEHUS UHIYKIIMOHHOTO TOKA.

9 KJIACC

Mexanudeckue siBjJeHHusl. MexaHuueckoe [BWKEeHHME. MarepuanpHas Touka. CucTeMa OTCUETa.
OTHOCHUTENBPHOCTh MEXAaHUUYECKOTO JIBWKEHUS. PaBHOMEpHOE npsMoiMHENHOe aBKeHue. HepaBHOMepHOe
psAMOJMHENHOE aBWKeHUe. CpenHsis M MTHOBEHHAs CKOpPOCTb Tejla NPU HEPaBHOMEPHOM JIBKEHHH.



Yckopenue. PaBHOyckopeHHOE TpsiMonuHEHHOe nBmkeHHe. CBoOomHoe mnagenune. OnbiTel  [ammes.
PaBHOMepHOE nBMKEHHUE 10 OKpYX)HOCTU. [lepron u yacrora oOparienus. JInHelHas u yrioBasi CKOPOCTH.
HenTpocrpemurensHoe yckopeHue. llepBbiii 3akoH Herorona. Bropoii 3akoH Hprorona. Tpetuid 3akoH
Herorona. Ilpunuun cynepnosuumu cui. Cuna ynpyroctu. 3akoH ['yka. Cuna TpeHus: cuia TpEHHUs
CKOJIB)KEHUS, CUJIa TPEHUS IOKOs, Ipyrue Buibl TpeHus. Cuia TSHKECTH U 3aKOH BCEMHUPHOIO TATOTEHMSL.
Yckopenne cBobogHoro manenus. JBmwxkenune muaner Bokpyr Comnima. IlepBas kocMuyeckas CKOPOCTb.
HeBecomocts u meperpy3ku. PaBHOBecue marepuanbHOM TOuku. AOCOMIOTHO TBEpAOE Teno. PaBHOBecue
TBEPIAOTO Teja C 3aKPEINIEHHOM OChbI BpamieHus. MomeHT cuibl. llenTp Tsbkectn. Mmnynbc Tena.
WN3menenne wumnyneca. HMmnynbe cuibl. 3aKOH COXpaHEHUsT HUMIYIbca. PeakTUBHOE JIBHXKEHHE.
Mexanuueckasi pabora U MOLIHOCTb. PaboTa cuil TsKecTH, ynpyroct, TpeHus. CBsa3b dHEpruu u padboThl.
[TorenumanpHas 3HEprus Tenaa, NOJHATOTO HaJ IOBEPXHOCTHIO 3eMiIM. [loTeHnmanpHas 3HEPrust CKarou
npyxunbl. Kunetnueckas sneprus. TeopemMa 0 KUHETUYECKOW SHEPTUU. 3aKOH COXPAHEHUS MEXaHUYEeCKON
JHEPTHUH.

Jemoncmpayuu. HaOnioneHne MeXaHMYECKOTO JBUKEHMSI Tejla OTHOCHUTENBHO pa3HBbIX Tl OTCYETA.
CpaBHeHHE MyTeW W TPACKTOPUN JBUKECHHUS OJHOTO M TOTO K€ TeJla OTHOCHUTEIBHO Pa3HbIX TEJ OTCUETA.
N3mepeHne CKOpOCTM M YCKOPEHHS NOPSMOJIMHEWHOro  JBWXeHudA. VccienoBaHue NPU3HAKOB
paBHOYCKOpEeHHOTO JBrkeHUs. HaOnronenue ABM>KEHU Tella 1o OKpy)HOCTH. HabmroneHne MexaHn4ecKkux
SIBIICHUM, ITPOUCXOIAIINX B cucTteMe orcuéra «Tenexka» npu €€ paBHOMEPHOM M YCKOPEHHOM JBHKCHUH
OTHOCHUTENIbHO KaOMHeTa (U3UKU. 3aBUCUMOCTb YCKOPEHHMsI Tella OT Macchl Tejla U JACUCTBYIOIIEH Ha HEro
cuibl. HabmioneHue paBeHCTBa CHJI NMpU B3auMoJeHCTBUU Ten. V3MeHeHune Beca Tena MpH YCKOPEHHOM
nsuxkeHnd. [lepenaua ummynbsca npu B3aumojieiicTBun tei. [IpeoOpa3zoBanust sHEpruu Npu B3aUMOJEHCTBUN
ten. CoxpaHeHHe UMIYIbca NpU HEynpyroMm B3aumozeicTBuu. CoxpaHeHHWE HMITYJIbca MpU aOCOJIIOTHO
ynpyrom B3aumoeiictun. Habmonenue peakruBHoro AsmkeHns. CoxpaHeHne MeXaHUUeCKO SHepTUu Mpu
cBoOoiHOM nageHnH. CoxpaHeHHe MEXaHUYEeCKOW SHEPTHH MPH JIBHKEHUH Teja Mo/ AEHCTBUEM MPYKUHBI.
Jlabopamopuwie padomst u onstmul. KoncTpynpoBaHue TpakTa sl pa3roHa U JajdbHEUIIEr0 paBHOMEPHOTO
JBUKEHUSI IIapuKa WK Tenexku. OmnpeneneHue cpenHell CKOPOCTH CKONIbKEHUs Opycka WU JIBUKECHUS
mIapvkKa Mo HaKJIOHHOM muiockocTu. OmnpeneneHue YCKOPEHHs Tella P PaBHOYCKOPEHHOM JIBUYKEHUU IO
HAaKJIOHHOM IJIOCKOCTH. MccnenoBanrne 3aBUCUMOCTH IYyTH OT BPEMEHH NPU PABHOYCKOPEHHOM JBUKEHUU
0e3 HaYaJlbHOM CKOpOCTH. IIpoBepka THMOTE3bI: €ClM MPU PAaBHOYCKOPEHHOM JBM)KCHHHM 0€3 HadyaJbHOU
CKOPOCTH TyTH OTHOCATCSA KakK psi HEYETHBIX YHCEI, TO COOTBETCTBYIOIIME ITPOMEKYTKHM BPEMEHU
OJIMHAKOBBI. VcciienoBaHue 3aBUCUMOCTU CUJIBI TPEHUSI CKOJIBKEHUS OT CHJIBI HOPMAJIBHOIO JaBJICHMUS.
Onpenenenue kodpduieHTa TpeHus ckoibxeHus. OnpeneneHue KECTKOCTH MpYKUHBL. OnpeneneHue
paboThl CHIIBI TPEHUSI IPU PABHOMEPHOM JBUKEHUU Tella M0 TOPU30HTANIbHOM nmoBepxHocTU. OnpeneneHue
paboThl CUIIBI YIIPYTOCTH MpPU HOAbEME Tpy3a C HMCIOJIB30BAHUEM HEMOJBMXKHOTO U TMOABMXKHOTO OJIOKOB.
N3ydyeHune 3akoHa COXpaHEHUS SHEPTUU.

Mexanuveckue kosied0anusi 1 BoJHbl. KonebarenbHoe nukeHre. OCHOBHBIE XapaKTEPUCTUKU KOJICOAHUIA:
MEpUOJI, YacToTa, aMIUIUTyla. MareMarnueckuil M NpYKUHHBbIM MasTHUKU. lIpeBpaiieHue sHeprum npu
KoJiebaTeIbHOM JABM)KEHUU. 3aTyxaolne konebanus. Beinyxaennsie koieOanus. Pesonanc. Mexanudeckue
BOJHBL. CBOMCTBA MeXaHMYeCKHX BOJH. IIpogonbpHble U monepedHbie BOJIHBL. J{JIMHA BOJHBI U CKOPOCThH €€
pacnpocTpaHeHusl. MexaHn4YecKHe BOJIHbI B TBEPJIOM TeJe, CEICMUYECKHUE BOJHBI. 3BYK. | pOMKOCTH 3ByKa U
BbIcoTa ToHA. OTpaxkeHue 3ByKa. H(pa3ByKk u ynbTpa3ByK.

Jlemoncmpayuu. HaOnioneHue KoneOaHUM Ted MOJA JEHCTBUEM CHJIBI TXKECTH W CHIBI YIPYTOCTH.
Habmionenue kosneOanuii Trpy3a Ha HUTH U Ha mnpyxuHe. HaOmrogeHue BBIHYXKACHHBIX KONEOAHHA U
pe3oHaHca. PacmpocTpaneHue npoaosibHBIX U MONEPEeYHbIX BOJIH (Ha Mojenu). Habnronenue 3aBUCMMOCTH
BBICOTHI 3BYKa OT YacTOTbl. AKyCTUYECKUI PE30HAHC.

Jlabopamopnuie padomsr u onvimsl. OTpeneneHre YacTOThl M TMEpPHOAA KoJeOaHUl MareMaTHYecKOTo
MasTHUKA. OnpesneneHne 4YacToThl M Iepuoja KoseOaHui MpyKMHHOro MasTHUKa. lccnenoBanue
3aBHCUMOCTH Iepuojia KojeOaHWH TMOJBEIIEHHOr0 K HHUTU TIpy3a OT JUIMHBl HUTH. MccienoBaHue
3aBHCUMOCTH Tepuojia KojeOaHWi NpYyKHMHHOTO MasTHMKAa OT Macchl rpysa. IlpoBepka He3aBUCHMMOCTH
nepuoja KojebaHUil rpy3a, MOABELMICHHOTO K HUTH, OT Macchl Tpy3a. OTBITHI, JIEMOHCTPUPYIOILIUE
3aBHCUMOCTh MEpHOJia KOJIEOAHUH NPYKMHHOTO MAasTHMKa OT MAacChl Tpy3a U JKECTKOCTH TPYKUHBI.
W3mepenue yckopeHusi CBOOOAHOTO MaIeHUSI.

JJIEKTPOMATHUTHOE 10JIe M 3JIeKTPOMATHUTHBIE BOJIHBI. DJIEKTPOMArHUTHOE MNOJE. DIEKTPOMarHuTHbIE
BoiHbL. (CBolicTBa n»neKkTpoMarHUTHBIX BoiH. [llkanma snekrpomarHuTHBIX BoOJH. Mcnonp3oBaHue



ANIEKTPOMArHUTHBIX BOJIH JUIsI COTOBOM CBSI3U. OJEKTpOMarHuTHas mpupoja cBera. CKOpPOCTb CBETa.
BousiHOBBIE CBOICTBA CBETA.

Jlemoncmpayuu. CBONUCTBA JIEKTPOMAarHUTHBIX BOJIH. BOJTHOBBIE CBOICTBA CBETA.

Jlabopamopnuie pabomel u onvimul. VI3ydeHrne CBONCTB 3JIEKTPOMArHUTHBIX BOJIH C TIOMOIIIO MOOHIEHOTO
TenedoHa.

CaetoBble siBiIeHMs. JIyueBas Mozenb cBeTa. Mcrounuku ceeta. IIpsmonnHeliHoe paclipocTpaHEHHUE CBETA.
3armenust Connna u Jlynsl. Otpaxenue cBera. [lnockoe 3epkano. 3akoH oTpaxkeHus cBera. [Ipenomienue
cBeTa. 3akoH MpenomiieHus cBera. [lomHoe BHyTpeHHee oTpakeHHe cBera. lcrosib30BaHUE IOJIHOTO
BHYTPEHHEI0 OTpPaXCHUs B ONTUYECKUX cBeToBoAax. JIunuza. Xon syded B ynmH3e. OnTudeckas cucTeMa
¢doroanmapara, MUKpOCKOIIA M TEJIECKOIA. [71a3 Kak onThYecKas cucreMa. biim3opykocTh U 1aTbHO30PKOCTb.
Pasnoxxenue Oenoro ceera B crekrp. OmnbiTel HbtoroHa. CiiojkeHue CHeKTpalbHBIX LBETOB. Jlucnepcus
CBeTa.

Jlemoncmpayuu. lpsimonuneiiHoe pacnpocrpaneHue ceera. Orpaxenue ceeta. [lomyuenue nzo0paxenuii B
MJIOCKOM, BOTHYTOM U BBIMYKJIOM 3epkanax. [Ipenomiienue cBeta. OnNTHYECKHU CBETOBOJ. XOJ JIy4ei B
cobuparomieil JmH3e. Xo/a Jiydyed B paccewBaromied nuH3e. [lomyuenne n300pakeHUM € MOMOIIBIO JIMH3.
[Ipunuun neiictBus gortoannapara, MUKpOCKoIia U Tejaeckona. Mogens miaza. Pasnoxxenue 6eioro csera B
cnekTp. [lomyuenue Oenoro cBeTa npu CIOKEHUHU CBETA Pa3HBIX IIBETOB.

Jlabopamopnwie pabomot u onvimai. ViccnenoBanue 3aBUCUMOCTH yIJla OTPa)KEHHSI CBETOBOIO JIy4a OT yIiia
nageHus. M3yueHue xapakTepuCTUK U300pakeHHUs TNpeaMera B IUIOCKOM 3epkaie. MccnenoBanue
3aBUCHUMOCTH YIVIa TPEJOMJIEHUS CBETOBOTO Jiyya OT YIa NAaJeHHUs Ha TpaHMIE «BO3YyX—CTEKIIO».
[Tonyuenue wu300pakeHU ¢ MoMomIbl0 cobuparomei JuH3bl. OrnpeneneHue (OKYCHOTO pPACCTOSHUS U
ONTUYECKOU CHIIbl coOuparonied JMH3bl. ONbITHl MO pa3iokeHHI0 O0enoro cera B cnekTp. OMBITHL MO
BOCIIPUSATHIO I[BETA MIPEIMETOB MPH WX HAOIIONECHUHN Yepe3 IIBETOBBIC (DHIIBTPHI.

KBanToBbie siBaenusi. OnbiTel Peszepdopna u mianerapHas Monenb aroma. Mogens aroma bopa.
Hcnyckanne u moromeHue cBera aromMoM. KBaHThbl. Jluneilyarbie criekTpel. PaamoaktuBHOCTH. Anbda,
O6era- u ramma-msnydeHus. CtpoeHue aroMHoro sijapa. HykimonHas monenb aroMHoro sifpa. M3oTombl
PagnoaktuBHbie mpeBpamenus. llepmon mnonypacnmaga aroMHBIX sAnep. SnepHble peakuuu. 3aKOHbI
COXpaHEHUs 3apsAI0BOIO M MAacCOBOTO YHWCEN. DHEpPrusi CBA3M aToMHBIX sijep. CBA3b Macchl U SHEPrHM.
Peakuuu cunrtesa u nenenus saep. Mcrounuku sHeprum ConHua u 3BE34. SnepHas sHepreTuka. JlecTBus
PaZMOaKTUBHBIX U3ITyYEHHUI Ha dKUBbIE OpPTraHU3MBIL.

Jemoncmpayuu. Crexktpsl uznydeHuss U nomiomieHus. CrnexkTpbl pa3nuyHbix razoB. CHeKTp BoAOpoJa.
Habmionenue TtpekoB B kamepe Buibcona. PabGora cu€runmka MOHM3MPYIOIIUX H3NydyeHUi. Perucrpanus
U3ITy4eHUs] IPUPOTHBIX MUHEPAJIOB U MPOIYyKTOB.

Jlabopamopnuie pabomel u onvimel. HabnioneHue CIUIOMIHBIX U JIMHEHUYAThIX CIEKTPOB H3IYUYCHHS.
HccnenoBanue TpekoB: U3MEPEHNUE SHEPTUHN YAaCTHUIIBI 10 TOPMO3HOMY IyTH (110 GoTtorpadusim). U3mepenue
PaZlo0aKTUBHOTO (pOHA.

IHoBTOpHUTEILHO-00001AIOIIMI  MOAYJAb. [lOBTOPHUTEIBHO-0000MIAOIIMI  MOIYIb TPEAHA3HAYCH IS
CHUCTeMAaTU3aluu 1 000OIIEHUS MPEIMETHOTO CONIEP>KaHUs M OMbITa JAEATEILHOCTH, TPUOOPETEHHOTO MpHU
M3yYEHUHU BCEro Kypca (HU3UKU, a TaKkkKe IS MOATOTOBKM K OCHOBHOMY TOCYIapCTBEHHOMY 3K3aMEHY IO
¢busuke g oOydarommuxcsi, BbIOpaBIIUX ATOT yueOHBIA mpeameT. [Ipm u3ydeHHH HAHHOTO MOMYIS
peanu3yloTcs U CHUCTEMATU3HPYIOTCSA BHJBI JIEATEIHHOCTH, HAa OCHOBE KOTOpPBIX oOOecredynBaeTcs
JNOCTIDKEHUE TPEIMETHBIX M METaNpeAMETHBIX IUIAHUPYEMBIX pe3yiabTatoB oOydeHwus, GopMupyercs
€CTEeCTBEHHOHAYYHAss TPAMOTHOCTh: OCBOCHHE HAyYHBIX METOJOB HCCICIOBaHUS SBICHUW HPUPOIBI U
TEXHUKH, OBJIAJICHIUE YMEHUAMH OOBSICHATH (PU3NUECKHE SBICHUS, MPUMEHSS MOJYYCHHbIE 3HAHUS, PellaTh
3a/1a4l, B TOM YHCJIE€ KAU€CTBEHHBIE U 3KCIIEpUMEHTANIbHbIC. [[pUHIIMNNAIBHO AESITENIbHOCTHBIN XapakTep
JAHHOTO pasjieyia peaju3yeTcss 3a CYET TOro, 4To OOydaroluecs BBITIOMHSIOT 3aJaHusl, B KOTOPBIX UM
MpeJIaraeTcs: Ha OCHOBE MOJYYEHHBIX 3HAHUW Pacro3HaBaTh U HAYYHO OOBSCHSATH (PU3UUYECKUE SIBICHUS B
OKpYyXXarouied NpuUpoAe M TIOBCEJHEBHOW KU3HM;, HCIOJIb30BaTh HAyYHbIE METOJbl HCCIIEIOBaHUS
(¢bu3MuecKux SIBICHUN, B TOM YHUCIE JI TPOBEPKU TUIIOTE€3 M MONYyYEHHS TEOPETHUECKUX BBIBOJOB;
OOBSICHATH HAayyHbIE OCHOBBI HaWOOJEe BaXKHBIX IOCTIKEHUH COBPEMEHHBIX TEXHOJOTHH, Harpumep,
MPAKTUYECKOTO HCIOJIb30BaHUS PA3JIMYHBIX MCTOYHMKOB SHEPIMM Ha OCHOBE 3aKOHA MPEBPAILLEHUS U
COXpaHEHHUsI BCEX W3BECTHBIX BHAOB »HHepruu. Kaxpas u3 TeM JaHHOTO MOJYJS BKIJIIOYAET
JKCIIEpUMEHTAJIbHOE HCCleoBaHue oOoOmatonero xapakrepa. Moaynb 3aBepiIiaeTcsi MPOBEACHUEM
JIMarHOCTUYECKOM M OLIEHOUYHOM paboThI 32 Kypc OCHOBHOTO OOIIIEro 00pa3oBaHMsL.



IINIAHUPYEMBIE PE3VIIBTATBI OCBOEHUSA ITPOI'PAMMBLI 110 ®U3UKE HA YPOBHE
OCHOBHOI'O OBHIET'O OBPA30BAHMUSA

N3yuyenne ¢pu3nku Ha ypOBHE OCHOBHOTO 00IIEro oOpa3oBaHMs HAIpPaBIICHO HA JOCTHKEHUE JTUYHOCTHBIX,
METanpeIMETHBIX U MPEIMETHBIX 00pa30BaTeIbHbBIX PE3yIbTATOB.

B pesynbrare msyudeHust (pu3MKM Ha YpOBHE OCHOBHOTO oOIIero oOpa3zoBaHusi y oOydaromierocs OyayT
c(OpPMHUPOBAHBI CIEAYIOIINE JINYHOCTHBIE PE3y/IbTaThl B YaCTH:

1) marpmoTH4ecKoro BOCHHMTAHMS: POSIBIICHUE HHTEpeca K HMCTOPUU U COBPEMEHHOMY COCTOSHUIO
pOCCUICKOH (PU3MUECKON HAYKH; IIEHHOCTHOE OTHOIICHUE K IOCTHKCHUSAM POCCHUCKUX YUEHBIX-(PHU3UKOB;
2) IpakAaHCKOI0O W JAYXOBHO-HPABCTBEHHOI'0 BOCIHMTAHMSA: TOTOBHOCTh K AaKTHBHOMY Y4YacTHIO B
0OCY)XJIeHHH OOILIECTBEHHO 3HAYMMBIX M 3TUYECKHX MPOOJIEM, CBA3aHHBIX C MPAKTHYECKUM IPUMEHEHUEM
TOCTHKEHUH (PU3HMKH; 0CO3HAHUE BAXXHOCTH MOPAITBHO-ITUYECKUX MPUHIIUIIOB B JIEITEILHOCTH YUEHOTO;

3) 3cTeTHYeCKOro BOCIIMTAHUSA: BOCIPUATHE ICTETUYECKUX KauyecTB (PU3NUECKON HAyKHu: €€ TapMOHUYHOTIO
MIOCTPOEHUS, CTPOTOCTH, TOYHOCTH, JTAKOHUYHOCTH;

4) 1eHHOCTH HAYYHOI0 MO3HAHUS: OCO3HAHME LIEHHOCTU (PU3MUECKOM HAayKW KaK MOLIHOIO MHCTPYMEHTa
ITO3HAHWUS MHPA, OCHOBBI PAa3BUTHS TEXHOJOTHM, BAXKHEHMIIEN COCTABISAIOIECH KYIBTYpPbl; Pa3BUTHE HAyYHOU
J0003HATETFHOCTH, HHTEPECA K UCCIIE0BATEIbCKOMN 1EATEIbHOCTH;

5) ¢opmupoBaHMsA KYJAbTYPbl 310POBbSi M 3MOLMOHAJIBLHOIO OJ1aromoJy4mMsi: OCO3HAaHUE ILIEHHOCTH
Oe3omacHoro oOpas3a >KM3HHM B COBPEMEHHOM TEXHOJIOTMYECKOM MHpE, BaXXHOCTHU IpaBUi O€3011acHOrO
MOBE/IEHUsI Ha TPAHCIOPTE, Ha J0OpOrax, C AJEKTPUYECKUM M TEIJIOBHIM OOOpYIOBaHHMEM B JOMAIIHHUX
yCIIOBUAX; CHOPMHUPOBAHHOCTh HaBbIKa pedriexcuu, MpU3HAHHME CBOErO IMpaBa Ha OMIMOKY M TaKOTo XKe
IpaBa y Ipyroro 4ejoBeKa;

6) TpynioBOro BOCIMTAHMS: AKTUBHOE y4yacTHE B pEIICHHWU MPAKTUYECKUX 3a1ad (B paMKax CEeMbH,
o0Opa3oBaTenbHONH OpraHU3alul, Tropoja, Kpas) TEXHOJIOTMYEeCKON U COLMaIbHOW HampaBlIE€HHOCTH,
TpeOymoImMUX B TOM 4YHCIe W (PU3MUECKUX 3HAHWMM;, MHTEPEC K MPAKTUYECKOMY H3y4eHUIO Mpodeccuid,
CBSI3aHHBIX C (DU3UKOM;

7) 3K0JIOTHYeCKOr0 BOCIIMTAHUS: OPHEHTALMS Ha IPUMEHEHHE (PU3NUECKUX 3HAHUN Ul pelleHMs 3a/1a4 B
o0J1IacTH OKpYXarolllel cpenipl, IUIAHUPOBAaHUSA MOCTYNKOB M OLEHKHM HMX BO3MOJKHBIX IOCIIEACTBUI UL
OKpyXarolel cpebl; 0CO3HaHUE I00ATBHOTO XapaKTepa 3KOJOTHYECKUX MTPOOIeM U ITyTeH UX peleHMs;

8) amanTanMu K M3MEHSIIOIIMMCH YCJIOBHUSIM COLUMAJIbHOM M NPHUPOAHON cpeabl: MOTPEOHOCTH BO
B3aMMOJICHICTBUU TPU BBINOJIHEHUU UCCIIEAO0BAaHUN U NMPOEKTOB (PU3MUECKON HANPABIEHHOCTH, OTKPHITOCTb
ONBITY M 3HAHUAM JPYTUX; TIOBBIIIEHHE YPOBHS CBOEH KOMIIETEHTHOCTH 4Yepe3 IPAKTUYECKYIO
JeATelNbHOCTh; MOTPEOHOCTh B ()OPMHPOBAHUU HOBBIX 3HaHUM, B TOM uucie (GOpPMYIMpPOBaTh HUJEH,
MOHATUS, TUIIOTE3bl O QU3UUECKUX OOBEKTAaX W SBJICHUSIX; OCO3HAHUE E(UIMTOB COOCTBEHHBIX 3HAHUH U
KOMIIETEHTHOCTEH B o0OJacTy (PU3MKM; IUIAHUPOBAHUE CBOEr0 pa3BUTUS B IPUOOPETEHHMH HOBBIX
(Gu3nYecKUX 3HAHWM; CTpEeMJICHHE AaHAIM3MPOBATh W BBISBIATH B3aUMOCBSI3M NPUPOBI, OOLIECTBA U
SKOHOMHUKH, B TOM 4YHCJIE C HCIOJb30BaHUEM (HU3NYECKUX 3HAHUI; OLIEHKAa CBOMX JEHCTBUH C y4EéTOM
BIIMSIHUS Ha OKPYXKAIOILYIO CPEly, BO3MOXKHBIX INI00AJIbHBIX 110 CIECTBUMA.

METAINIPEJMETHBIE PE3YJIBTATBI

B pesynbrare ocBoeHHMs nporpaMMbl IO (HU3MKE Ha YpPOBHE OCHOBHOIO OOIIEro o0pa3oBaHus Yy
oOydatomierocst OynyT c(hOpMHUpOBaHbI MeTanpeIMeTHbIe Pe3y/bTaTbl, BKIIOYAIONIUE II03HABATEIbHbIE
YHUBEpCaJbHble  Y4eOHbIE  JICHCTBHUSA, KOMMYHHMKATHUBHBbIE YHHBEpCalbHble y4deOHble JAeWCTBuS,
perylsTUBHbIE YHUBEPCAJIbHbIE YUeOHbIE IeHCTBHUS.

ITo3naBaTenbHBIC YHHBeEPCAIbHbIC Y4eOHbIC ICHCTBUSA

Ba3oBble jormuyeckue AeiicTBUSI: BBIABIATH M XapaKTepPU30BaTh CYLIECTBEHHbIE IMPHU3HAKH OOBEKTOB
(sBNIEHMIT); yCTaHABIMBATh CYIIECTBEHHBIH NPU3HAK KIACCU(PUKALMU, OCHOBaHMS A 0OOOLIeHUS H
CpaBHEHMs; BBISABIATH 3aKOHOMEPHOCTH M NPOTUBOpPEUHsT B paccMaTpUBaeMbIX (pakTax, HaHHBIX U
HaAOMIONECHUAX, OTHOCAIIMXCS K (PU3MYECKUM SIBICHUSM; BBISBIATH NMPUUYUHHO-CIIEACTBEHHBIE CBSA3U INPHU
U3y4YeHUH (U3MUECKUX SBJICHUM M TPOLECCOB, JA€aTh BBIBOABI C HCIOJB30BAHUEM JACAYKTHUBHBIX H
MHAYKTUBHBIX ~ YMO3aKJIIOYEHMH, BBIJBUTaTh THIOTE3bl O B3aUMOCB3AX (PU3MUECKUX  BEJIHYUH;
CaMOCTOSITEJIbHO BBIOMpaATh Croco0 pemeHus yd4eOHOH Qu3nueckol 3agaun (CpaBHEHHME HECKOJIbKHX
BapHUaHTOB PELICHHUs, BBIOOP HanboJIee MOAXO/SIIEro ¢ y46TOM CaMOCTOSATENBHO BbIICICHHBIX KPUTEPHUEB).
Ba3oBbie ncciegoBare/bCKue AeiCTBUA: MCIOIb30BaTh BOIPOCHI KAaK MCCIENO0BATEIbCKUNA MHCTPYMEHT
MO3HAHUSA; TPOBOJUTH IO CAMOCTOSITENIBHO COCTABIEHHOMY IIJIaHY OIIBIT, HECIOXHBIH (hU3ndecKuit
HKCIIEPUMEHT, HeOOJbIIOEe HCCIEeOBaHUE (PU3MUYECKOTO SBICHUS; OLEHMBATh HAa MPUMEHUMOCTh U



JOCTOBEPHOCTh MH(POPMAIUIO, MOJYYCHHYIO B XOJI€ MCCIECIOBAHUS WM SKCIEPUMEHTA; CaMOCTOSATEIBHO
¢dopmynupoBare 0000IIEHHS ¥ BBIBOABI IO pe3yabTaTaM MpPOBEAEHHOTO HAONIOACHUS, OTBITA,
MCCIICIOBAaHUSA; TPOTHO3HPOBAaTh BO3MOXKHOE JajibHeWIee pa3BUTHE (PU3MUYECKUX IPOIECCOB, a TaKKe
BBIJIBUIaTh MPEATION0KEHNS 00 UX Pa3BUTUU B HOBBIX YCIOBHUAX U KOHTEKCTAX.

Pabora ¢ nnopmanmeii: IpUMEHTH pa3InYHbIE METObl, HTHCTPYMEHTHI U 3alIPOCHI IIPU TIOUCKE U 0TOOPE
MHGOpPMALIMK WIM JAaHHBIX C Y4ETOM TPEUIOKEHHON y4eOHOW (QU3MUYECKOM 3ajauM; aHaIW3UpOBATH,
CHCTEMAaTHU3UPOBaTh M HWHTEPIPETHPOBATh WHPOPMAIMIO PA3IMYHBIX BUAOB W (OPM IPEICTABICHHS;
CaMOCTOSITEJIGHO BBIOMpATh ONTUMANIbHYIO (OopMy mpencraBieHuss HWHQOPMAMH € HIUTIOCTPUPOBATH
peliaeMble 3a7a41 HECJIOXKHBIMU CXEMaMU, TuarpaMMamMu, HHOM rpa@uKoi 1 NX KOMOMHALIUAMHU.
KoMMmyHuKaTHBHBIE YHHBepcaJbHble yuyeOHbIe JefiCTBHA: B X0/€ OOCYXIeHUs yueOHOro marepuana,
pe3ynbTaToB J1a0OpaTOPHBIX padOT U MPOEKTOB 337aBaTh BOIPOCHI MO CYIIECTBY OOCYKJIAEMOU TeMbl U
BBICKA3bIBaTh WJICH, HALIEJICHHbIE Ha PELIECHUE 3a/aud U MOJJIEp)KaHue O1aroKeyaTeIbHOCTH OOIEHUs;
COTOCTAaBIATh CBOU CYXKICHMSI C CYKJIEHUSMHU JPYTUX YJaCTHUKOB Jauajora, oOHapyXuBaTh Pa3jiMyue U
CXOJCTBO MO3UIMI; BBIpaXXaTh CBOIO TOYKY 3pEHUS B YCTHBIX W IUCBMEHHBIX TEKCTaX; IYOIMYHO
MIPEJCTABISATh PE3YIbTAThl BBIIIOJHEHHOTO (PU3UYECKOTO ONBITA (IKCIIEPUMEHTA, MCCIEI0BaHUs, NPOEKTA);
MIOHUMATh M HCIIOJIb30BaTh MPEUMYIIECTBA KOMAHAHONW W HWHAMBUAYAJbHON paOOTHl HpHU pEHIeHUH
KOHKPETHON (Qu3nyeckod mnpoOiaemMbl; MPUHMMATh L€ COBMECTHOM JI€ATENbHOCTH, OPraHHU30BHIBAThH
NeUCTBUS NO €€ JOCTHIKEHHUIO: PACHpeNeNiaTh poJid, 0OCYXKIaTh IMPOLECCHl U pe3ylbTaTbl COBMECTHOM
paboThl, 0000111aTh MHEHUS HECKOJIBKUX JIFOJIEH; BBITIONHATH CBOIO YacTh padOoThl, JOCTUTasi KAYECTBEHHOTO
pe3ynbTaTa Mo CBOEMY HAlpaBiICHHIO UM KOOPIMHUPYS CBOU JIEHCTBUS C JPYrUMHU WIEHAMU KOMAaH/IBI;
OIICHMBAaTh KaueCcTBO CBOEro BKJIaJa B OOWMH MPOAYKT MO  KPUTEPUSM, CAMOCTOSITEIIbHO
c(hopMyITHMpPOBaHHBIM YYaCTHUKAMH B3aHMOIECHCTBUS.

PeryasiTuBHBIC YHHBeEpPCAJIbHbIC y4eOHbIE 1eiCTBUSA

CamoopraHu3anus: BbISBISATh IPOOJIEMBI B )KU3HEHHBIX U YUEOHBIX CUTYalUsX, TPEOYIOUIUX JUIsl pelIeHUS
(GU3NYeCKUX 3HAHWM; OPUEHTUPOBATHCA B PA3IMYHBIX MOAXOJAX MPHUHATUS PELICHUH (MHIAMBUIYaIbHOE,
IPUHATUE DELICHUs B TpYyNIe, NPUHIATHE PELICHUH IpYIIoi); caMOCTOATENbHO COCTaBIATH AJITOPUTM
pemeHust GU3MUECKON 3a7aui MM IUIaHAa UCCIIEAOBAHMS ¢ Y4ETOM MMEIOLINXCSI PeCypcOB U COOCTBEHHBIX
BO3MOXKHOCTEH, apryMEHTHpOBaTh IpeAjaracMble BapHaHTBl pELIEHUH; JenaTb BbIOOP U OpaThb
OTBETCTBEHHOCTH 3a PELICHHUE.

CaMOKOHTPO/Ib, SMOLHOHAJILHBIH MHTE/VIEKT: 1aBaTh aJeKBATHYIO OLEHKY CUTYallUu U IpeAIararh IiaH
e€ M3MEHEHUs; OOBSACHATH NPUUYMHBI JOCTHXKEHHS (HEJOCTHUIKEHHUs) pPe3ylbTaToB JEATEIbHOCTHU, JaBaTh
OLIEHKY IIPUOOPETEHHOMY OIIBITY; BHOCUTh KOPPEKTHUBBI B JEATEIBHOCTD (B TOM YMCJIE B XOJ BBINOJHEHUS
(GU3NYEeCKOro MCCIeOBaHUs WM IPOEKTa) HA OCHOBE HOBBIX OOCTOSITENBCTB, M3MEHMBILUXCS CHUTYaIHi,
YCTAQHOBJICHHBIX OIINOOK, BO3HUKIINX TPYIHOCTEH; OLIEHUBATh COOTBETCTBUE PE3yNIbTaTa LN U YCIOBHSIM;
CTaBUTh ce0s Ha MECTO JAPYroro uesloBeKa B XOAE CHOpa WIM JAMCKYCCMU Ha HAaydyHYIO TEMY, [TOHMMATh
MOTHUBBI, HAMEPEHHUS U JIOTUKY APYroro; MpU3HaBaTh CBOE MPABO Ha OLIMOKY IpPU PELIEHUH (PU3HMUECKUX
3aJa4 UM B YTBEPKICHUAX HA HAyYHbIE TEMBI U TAKOE K€ IPaBO JPYroro.

INPEJMETHBIE PE3YJIBTATBI
K xoHiy oOydeHus B 7 KJiacce INpeIMETHbIE pe3ylbTaTbl Ha 0a30BOM YpOBHE JOJDKHBI OTpa)kaTh
c(OPMHUPOBAHHOCTD y OOYYAIOLINXCSI YMEHUI:

® CIIOJIb30BATh MOHATH: (PU3MUECKUE U XMMHUYECKHUE SIBJICHMS, HAOII0AEHUE, SKCIIEPUMEHT, MOJIEb,
TUIOTE3a, eIUHMLBI (PU3MYECKUX BEJIUYMH, aTOM, MOJEKYJa, arperaTHble COCTOSHMS BeEIeCTBa
(TBEpOE, XKHUAKOE, Tra3000pa3HOE), MEXaHMYeCKOe [BIDKEHHE (PaBHOMEpPHOE, HEpPaBHOMEPHOE,
NPSIMOJIMHEHHOE), TPAeKTOPHs, paBHOAEHCTBYyOLAs cuia, nedopmanus (ynpyras, miacTudeckas),
HEBECOMOCTb, COOOIIAIONIUECS COCYIbI;

e paznuuarh sBieHus (Auddysus, TennoBoe IBMKEHHE YACTHUI] BEIIECTBA, paBHOMEPHOE JBHMKEHHUE,
HEPAaBHOMEPHOE JIBWKEHHE, MHEpLUs, B3aUMOICHCTBUE TEJ, pPAaBHOBECHE TBEPABIX TEI C
3aKpEIJIEHHOW OCBIO BpallleHUs, Nepejada IaBJICHHUsS TBEPIABIMU TEJaMH, >KMIKOCTAMM U Ta3ami,
aTMoc(epHOoe TaBlieHHe, IJIaBaHUE TeJl, MPEeBpAIleHUs] MEXaHMYECKOW PHEPruu) MO OMUCAHHUIO UX
XapaKTEePHBIX CBOMCTB M HA OCHOBE OTBITOB, IEMOHCTPUPYIOIIUX JaHHOE (PU3UUECKOE SBICHUE;

® pacro3HaBaTh NPOSIBICHHE M3YYEHHBIX (PU3NYECKUX SIBICHHI B OKpYKAaIOLIEeM MHUpPE, B TOM YHCIE
¢u3nyeckue SBIEHUS B NPHUPOJE: MPHUMEPHl JIBHKEHUS C Pa3IUYHBIMH CKOPOCTSIMH B KMBOH U
HEXHBOM NMpHUpoJIE, NeCTBUE CUIIBI TPEHUS B PUPOJIE U TEXHUKE, BIUSIHUE aTMOC(HEPHOTO AaBICHHUS



Ha )KUBOM OpraHu3M, IUIaBaHUE PBIO, PhIYar B TEJIE YeJIOBEKa, IPU ATOM MEPEBOIUTH MPAKTUYECKYIO
3aa4y B y4eOHYIO, BBIJICIISATh CYILIECTBEHHBIE CBOMCTBA (TIpU3HAKH) (PU3UUYECKHX SIBICHUI;
OTMCHIBATh M3YyYCHHbIE CBOMCTBA TN M (PU3MUECKUE SBICHHS, UCTONB3YS (U3NUYECKHE BEITMUUHBI
(mMacca, 00bEM, TUIOTHOCTH BELIECTBA, BPEMs, IyTh, CKOPOCTh, CPEHSS CKOPOCTh, CHJIa YIPYTOCTH,
CHJIa TSKECTH, BEC TEJla, CUJIAa TPEHHUs, IaBlIeHHE (TBEPAOTO Tena, )KUAKOCTH, ra3a), BEITAIKUBAIOIAs
CWJIa, MeXaHW4ueckas paboTa, MOIIHOCTh, IJICYO CHUJIbI, MOMEHT CHIIbI, KO3()(PUIIMEHT MOIe3HOTO
NEUCTBUSI MEXAHW3MOB, KUHETHYECKass M IOTEHLMAJIbHAs 3HEPrus), NpU ONHUCAHUU IPABUIBHO
TPaKTOBaTh (PU3MUECKUIN CMBICT UCTIOIB3YEMbIX BEITMYNH, UX 0003HAYCHUS U CAMHUIBI (PU3MUECKUX
BEJIMYUH, HAXOAWTh (OPMYJBI, CBS3BIBAIONINE JaHHYIO (PHU3MUECKYI0 BEIHMYMHY C JAPYTHMHU
BEJIMYMHAMU, CTPOUTH IPa(PUKN U3YUEHHBIX 3aBUCUMOCTEN (PU3MUECKUX BEJIINYUH;

XapaKTepu30BaTh CBOMCTBA TeJl, (PU3UUYECKUE SBJICHUS U MPOLIECCHI, UCIOIb3Ys MpaBUiIa CIOKEHUS
cwl (BIoJIb OJHOM mpsiMoil), 3akoH I'yka, 3akoH Ilackains, 3akoH Apxumesna, NpaBUIO PaBHOBECHUS
ppiuara (05oKa), «30J0TO€ MPABUIIO» MEXAHUKH, 3aKOH COXPAaHEHHUS MEXaHMYECKON SHEpruu, Npu
3TOM JaBaTh CIIOBECHYIO (JOPMYIMPOBKY 3aKOHA U 3allUCHIBATh €T0 MAaTEMATUUYECKOE BBIPAKEHHUE;
OOBSCHATH (PU3MUECKHE SBJICHUS, POLIECCHl U CBOICTBA TEJ, B TOM YHUCIIE U B KOHTEKCTE CUTyallul
MPaKTUKOOPUEHTUPOBAHHOTO XapakTepa: BBISIBIATH PUUYMHHO-CIEACTBEHHBIE CBA3H, CTPOUTH
oObsicHeHHe U3 1-2 Jormyeckux maroB ¢ onopoil Ha 1-2 u3yyeHHBIX CBOWCTBA (PU3MUYECKUX
SIBICHUH, PU3NYECKUX 3aKOHA WJIM 3aKOHOMEPHOCTH;

pemate pacu€THele 3adauu B 1—-2 AelCTBUSA, HCIONB3YySd 3aKOHBI U (OPMYIbI, CBA3BIBAIOLIUE
¢u3nueckre BEJIMYMHBI: HAa OCHOBE aHalW3a YCIOBMS 3aJlauyd 3alHChIBaThb KpPaTKOE YCIOBHE,
MOJICTABIATh (hU3MUECKHe BETUYMHBI B (OPMYIBI U MPOBOJIUTH Pacu€Thl, HAXOAUTH CIPABOYHBIE
JaHHbIE, HEOOXOAUMBIE JJIsl PEUIeHUs 33/a4, OL[EHUBATh PEATMCTUYHOCTh MOJYyYeHHOU (hr3nuecKoi
BEJIMYMHBI;

pacrno3HaBarh MpoOIeMbl, KOTOPbIe MOKHO PELIUTh IPU MOMOIIN (GU3NYECKUX METOAOB, B ONTMCAHUU
HCCIIeIOBaHMS BBIAEISATH [IPOBEPAEMOE NPETIONI0KEHHE (THIIOTE3Y), pa3anyaTh U HHTEPIPETUPOBATh
MIOJIy4E€HHBIN PE3yIbTaT, HAXOUTh OIIMOKH B XOJI€ OTBITA, JEIaTh BBIBOJBI [0 €r0 pe3yibTaram;
IIPOBOJUTH ONBITBl 10 HAOMIOACHUIO (PU3MUECKUX SBICHUH WM (PU3MUECKUX CBONCTB TEII:
(bopMynHpoBaTh IMPOBEPSEMbIE IPENONI0KEHUs, COOUPATh YCTAHOBKY M3 IPEIJIOKEHHOTO
00OpyI0BaHus, 3alUCHIBATh X0/ ONBITA U (POPMYIIMPOBATH BHIBOBI;

BBITOJIHATD NPSMBIE U3MEPEHUS PACCTOSTHUS, BPEMEHH, MACChI Tela, 00bEMa, CUJIbI U TEMIIEPATyphI ¢
UCIOJIb30BaHUEM aHAJIOTOBBIX U HU(POBBIX NPUOOPOB, 3aMMUCHIBATh OKAa3aHUS IPUOOPOB C yUETOM
3a/IaHHOM a0COJIFOTHOM MOTPEITHOCTH U3MEPEHHIA;

IIPOBOJUTH  MCCIEJOBAaHUE 3aBUCUMOCTH OJHOM  (pU3MUECKOM BEIMYUHBI OT Jpyro c¢
UCIOJIb30BaHUEM INPSAMBIX W3MEPEHUH (3aBUCUMOCTH IIyTH PAaBHOMEPHO [IBWKYLIErocs Tejaa OT
BPEMEHHU JIBWKEHUs Tejla, CWIbl TPEHUS CKOJIBXKEHUS OT Beca Teja, KauecTBa 00pabOTKH
IIOBEPXHOCTEH Te€Jl M HE3aBUCUMOCTH CHJIbI TPEHHUS OT IUIOIAAM CONPUKOCHOBEHHUS TeEJl, CHJIbI
YIIPYTOCTH OT YAJIMHEHUS MPYKUHBI, BHITAIKUBAIOIIEH CUJIBI OT 00BbEMA MOTPYKEHHON YacTu Tena U
OT IUIOTHOCTHU HJKOCTH, €€ HE3aBUCUMOCTH OT IIJIOTHOCTH Tejda, OT IIyOMHBI, Ha KOTOPYIO
MOTPYKEHO TeJI0, YCIOBHH MJaBaHUs TeJl, YCIOBUM PaBHOBECHs pbluara U OJIOKOB), y4acTBOBAaTh B
IUTAHUPOBAaHUM Y4E€OHOTO HCCIIEA0BaHMS, COOMpaTh YCTAHOBKY M BBINOJHATH U3MEPEHUs, Clenys
IPEIJIOKEHHOMY IUIaHy, (PUKCUPOBATh PE3yNbTaThl MOIYYEHHOM 3aBUCUMOCTH (PU3NYECKUX BETUUUH
B BUJI€ NIPEJIOKEHHBIX TaOIUI] U I'paMKOB, J1eJ1aTh BBIBOBI 110 pe3ylIbTaTaM HCCIeJOBaHuUS;
MIPOBOJUTh KOCBEHHBIE H3MEpEHUs (PU3MYECKMX BENUYMH (IUIOTHOCTH BeIECTBA MKHJIKOCTH U
TBEPZAOTO TeNa, CUJIa TPEHUSI CKOJIBKEHUS, JaBIICHUE BO3YXa, BHITAJIKUBAIOLIAs CUJIA, IEHCTBYIOLIAs
Ha MOTPYXEHHOE B JKUIKOCTh TeJO, KOA(PPUIMEHT MOJIEe3HOTO AECUCTBUS MPOCTBIX MEXaHU3MOB),
clielys MpeJUIoKEHHOW MHCTPYKIUU: NPU BBIMOJIHEHUHM M3MEPEHUN cOOMpaTh SKCIEPUMEHTAIbHYIO
YCTaHOBKY M BBIUMCIISITh 3HAYEHHE HCKOMOU BEJINYMHBI;

coOroNaTh MpaBmiIa TEXHUKU 0€30MacCHOCTH IpU paboTe ¢ J1abopaTopHBIM 000PYyIOBAHUEM;
yKa3blBaTh MPHUHIMIBI JIEHCTBUA MNPUOOPOB M TEXHHUUECKUX YCTPOMCTB: BECHI, TEPMOMETP,
JMHAMOMETp, COOOIIAIONIUECS COCYAbl, OapOMeTp, pblyar, MOABMXHBIA M HEMOJBMKHBIN OJOK,
HAKJIOHHAsI IIJIOCKOCTH;

XapaKTepHU30BaTh NMPUHLIMUIBI JEUCTBUS MU3YUYE€HHBIX MPUOOPOB U TEXHHUUYECKUX YCTPOWUCTB C OMOPOMH
Ha WX OMUCAHM (B TOM 4YHCIe: NOIUIMITHUKY, YCTPOWCTBO BOJOMPOBOA, THAPABINYECKUN Ipecc,
MaHOMETp, BBICOTOMED, MOPLIHEBOI HACOC, apEOMETP), UCIIONB3Ysl 3HAHHS O CBOMCTBAX (PU3MUECKUX
SBJICHUN M HEOOXOAUMbIe (PU3NYECKHE 3aKOHBI U 3aKOHOMEPHOCTH;



NPUBOAUTH TPUMEPHI (HAXOAUTh HMHGOPMALMIO O MPHUMEPAxX) MPAKTUYECKOTO MCIIOIb30BAHUS
(¢u3MUeCKUX 3HAHUN B MOBCEAHEBHOW KM3HU JUIS 00eCIeYeHHsT OS30TacHOCTH MpU OOpaIieHuu ¢
npubopaMu M TEXHUYECKHMMH YCTPONCTBaMH, COXpPAHEHHS 3/0POBbsI M COONIONEHHS HOPM
HKOJIOTUYECKOTO MOBEJICHUS B OKPYKAIOLIEH cpene;

OCYILECTBIIATh OTOOP HCTOYHUKOB HHGpopMaimu B MHTepHETe B COOTBETCTBHM C 3aJaHHBIM
MIOMCKOBBIM 3aIIPOCOM, Ha OCHOBE MMEIOUINXCS 3HAHUN U IMyTEM CpPaBHEHHUS Pa3IMYHBIX HCTOYHHKOB
BBIICIIATH HH(POPMAITUIO, KOTOPAs SIBIISICTCS IPOTHBOPEYMBOI UITH MOYKET OBITh HEIOCTOBEPHOIA;
WCIIOJIB30BaTh MPH BBITIOJHEHUH Y4EOHBIX 3aJ[aHUN HAyYHO-TIOMYJISIPHYIO JIUTEPATypy (QU3NIECKOTO
COZICp)KaHUs, CIPAaBOYHBIE MaTepHallbl, pecypchl ceTh VIHTepHEeT, BIaAeTh MNpHEMaMH
KOHCIIEKTHPOBAHUS TEKCTA, MPeoOpa3oBanus HH(GpOpMAIMK U3 OAHOM 3HAKOBOI CHCTEMEBI B IPYTYIO;
CO3/1aBaTh COOCTBEHHBIC KPAaTKHE NMHCbMEHHBIC W YCTHBIE COOOIIEHHS Ha OCHOBE 2—3 MCTOYHHMKOB
nHpOpMauu (PU3UYECKOTO COACP)KAHUSA, B TOM YHCIIE MYOIWYHO JeNaTh KpaTKue COOOIICHHUs O
pe3ynbprarax MpOEKTOB WM YI€OHBIX MCCIEIOBAHNMN, IPU 3TOM I'PaMOTHO HCIIONB30BATh N3yYCHHBIH
MOHATUIHBIN anmapar Kypca (pHU3HuKH, COTPOBOXKIAThH BHICTYIUICHHE MTPE3CHTAIUEH;

NIPU BBITOJTHEHUH YYEOHBIX MPOEKTOB M HWCCIIENOBAHHMN paCHpeNeNiaTh OOsM3aHHOCTH B TPYIIE B
COOTBETCTBHUH C IOCTABICHHBIMH 3a/[a4aMH, CIEIUTH 32 BBIMOJHEHHEM TUIaHa ACHCTBUH, aJleKBaTHO
OIICHUBATh COOCTBEHHBIN BKJIAJ B JESITEIBHOCTh TPYIIBI, BBICTPAUBATh KOMMYHHKATHBHOE
B3aMMO/JICHICTBHE, YUNTHIBAs MHEHUE OKPYKAIOIIHX.

K xoHmy oOyueHuss B 8 Kkiacce mpeaMETHbIE pe3ylbTaTbl Ha 0a30BOM YpPOBHE JIOJIKHBI OTpa)kaTb
c(hOPMUPOBAHHOCTH Y OOY4aIOIIUXCS YMEHUNA:

WCIIOJIb30BaTh TMOHATHS: Macca W pa3Mepbl MOJIEKYJ, TEIUIOBOE IBHKCHHE aTOMOB M MOJICKYI,
arpe€ratHbli€ COCTOSAHHA BCIICCTBA, KPUCTAJUIMYECKUE U aMopchHe TeEJa, HaCBIIHeHHLIfI n
HeHaCI)IIIIeHHI:Jﬁ nap, BJIAXKHOCTb BO31yXa, TCMIICpAaTypa, BHYTPCHHAA SOHEPT U, TEIJIOBOH ABUI'aTClIb,
ANIEMEHTAPHBIA DIEKTPUUECKUNM 3apsl, SJIEKTPUYECKOE TI0Jie, MPOBOAHUKH U JTUDJIEKTPUKH,
MOCTOSIHHBIN 3JIEKTPUYECKUI TOK, MArHUTHOE TOJIE;

pasnuuath sBIEHUS (TEIJIOBOE pacIIMpeHHe U CXKaThe, TeIlvionepenada, TEIUIOBOE PaBHOBECHE,
CMauMBaHUE, KaNWUISpHbIC SBJICHUS, HCIApEeHWEe, KOHJAEHCAllWs, IUJIABICHUE, KpUCTaIM3aLus
(oTBepaeBaHUE), KHUIIGHHWE, TeIUlonepenaada (TETUIONPOBOAHOCTh, KOHBEKIHA, U3JydeHHE),
ANEKTPHU3aLUs TEJ, B3aUMOACUCTBHE 3apsI0B, AEUCTBUS ANEKTPUUECKOTO TOKA, KOPOTKOE 3aMbIKaHUE,
B3aMMO/ICIICTBHE MarHUTOB, JIECTBUE MAarHUTHOTO MOJISl HA IPOBOJHUK C TOKOM, SJIEKTPOMAarHUTHas
UHYKIKSA) MO ONUCAHUIO UX XapaKTEPHBIX CBOMCTB M HA OCHOBE OIBITOB, JEMOHCTPUPYIOIIMX
JTaHHOE (PU3HUECKOE SIBJICHUE;

pacrno3HaBaTh MPOSBICHUE M3YyYCHHBIX (PU3MUECKUX SIBICHHUM B OKPYXAIOLIEM MHpE, B TOM YHCIIE
¢buznueckue sBICHUS B MPUPOJE: MOBEPXHOCTHOE HATSDKEHUE M KAlMJUIAPHBIC SBJICHUS B MPUPOAE,
KpUCTaJIBl B MpHUpoae, udnydenue CoiiHIA, 3aMep3aHue BOJOEMOB, MOPCKUE Opu3bl, 0Opa3oBaHUe
pOCBI, TymMaHa, HHes, CHera, J3JIEKTpUYECKUE SIBICHUS B aTMocdepe, SIEKTPUUECTBO KHUBBIX
OpraHU3MOB, MarHUTHOE MoJie 3eMJIM, Jpei] MOJIFOCOB, POJIb MAarHUTHOTO MOJS AJS KU3HU Ha
3emiie, MOJSIPHOE CHUSIHUE, MPU ITOM IEPEBOJUTH IMPAKTHUECKYIO 3a]adyy B yueOHYIO, BBIICIATH
CYIIECTBEHHBIE CBOICTBA (IPU3HAKU) PUIUUECKUX SIBICHUN;

OTHCHIBATh M3YUYEHHBIE CBOWCTBA TN U (U3MUYECKUE SBICHUS, UCIONB3Yd (DU3HUECKHE BEIUYUHBI
(Temmeparypa, BHYTPEHHSSI DHEprusi, KOJUYECTBO TEIUIOTHI, YIENbHas TEIIOEMKOCTb BEIIECTBA,
yAenbHas TEIUIOTa IUIABJICHHUA, ylelbHasl TeIyoTa mapooOpa3oBaHMs, yAeldbHAas TEIUIOTA CTOPaHUS
TOTUIMBA, KOX(POUIIMEHT TMOJIE3HOTO NEHCTBUS TEIUIOBOM MAIIMHBI, OTHOCHUTEIbHASI BIAXKHOCTh
BO3JyXa, OJEKTPUYECKUN 3apsij, cuja TOKa, OJIEKTPUYECKOe HaMpsKeHUE, COIMPOTUBIICHHE
MIPOBOIHMKA, YAEIbHOE COMPOTUBIICHHUE BEIIECTBA, pad0Ta M MOIIHOCTH AJIEKTPUUYECKOTO TOKA), MPU
OTMHMCAHUU TPABWIBLHO TPAKTOBAaTh (PU3WYECKUN CMBICT HCIOIB3YEMbIX BEIMUYWH, O00O3HAYCHHS U
eNUHUIBI (U3UYECKUX BEIMYWH, HAXOAUTh (OPMYIbI, CBS3BIBAIOIINE JNaHHYIO (U3HUYECKYIO
BETUYMHY C JPYTUMHU BEIMYMHAMH, CTPOUTh TpadUKHd H3YYEHHBIX 3aBUCUMOCTEH (PHU3NYECKUX
BEITUYHH;

XapaKTepu30BaTh CBOWCTBA Tel, (U3NYECKUE SBICHHS W TMPOIECCHI, HCIONb3ysS OCHOBHBIC
TMIOJIO’KEHUST MOJIEKYISIPHO-KHHETUYECKOW TEOPUH CTPOCHHSI BEUIECTBA, MPHUHIIUI CYMEPHO3UIHH
noJiell (Ha KaueCTBEHHOM ypPOBHE), 3aKOH COXpaHEHUs 3apsijia, 3akoH Oma Il yuyacTka IeTH, 3aKOH
Jxoynsi—JleHIa, 3akOH COXpaHEeHHsI YHEPTHH, IPU ITOM JIaBaTh CIIOBECHYIO (OPMYITHPOBKY 3aKOHA U
3aMKChIBATh €0 MaTeMaTH4eCKOE BBIPAKECHUE;



OOBACHATH (PU3UUYECKUE MPOIIECCH U CBOMCTBA TEJl, B TOM YHCIIC U B KOHTEKCTE CUTYAIMi MTPAKTHUKO -
OPUEHTUPOBAHHOTO XapaKTepa: BBHISBISITH MPUUYUHHOCIIEACTBEHHBIC CBSI3H, CTPOUTH OOBSCHEHUE U3
1-2 normyeckux maroB ¢ onopoi Ha 1—2 M3ydeHHBIX CBOICTBA (PM3MUECKUX SBICHUH, (PU3NIECKUX
3aKOHOB HJTU 3aKOHOMEPHOCTEH;

pemiate pacu€THble 3aaud B 2-3 JCUCTBUS, HCIONB3yS 3aKOHBI W (OPMYIBI, CBS3BIBAIOIIUE
¢u3nveckue BEIMYMHBI: HAa OCHOBE aHAJIM3a YCIOBHS 3aJa4d 3alHCHIBAaTh KpPaTKOE YCIOBHE,
BBISIBJISITH HEJOCTATOK JAHHBIX JUTSI PEIICHUS 33]1a4¥, BBIOMPATh 3aKOHBI U ()OPMYIIBI, HEOOXOIUMBIC
IS €€ pelIeHus, TPOBOIUTH PACUYEThl M CPAaBHUBATH MOJIYYCHHOE 3HAUCHUE (PU3NUYCCKON BEITUUHHBEI C
M3BECTHBIMU JAHHBIMU;

pacmo3HaBarh MPOOJIEMBbI, KOTOPHIE MOKHO PEIINTH MPH IMOMOIIN (PU3NISCKUX METOJIOB, HCIIOJIB3YS
OTIMCAHWE WCCIICOBAHUS, BBIICIATH IPOBEPIEMOE TIPEANOIOKECHHE, OIECHUBATh MPABUIHHOCTh
MOPSIIKa TPOBEACHUS UCCIICIOBAHNS, JICJIaTh BHIBOJIBI;

MPOBOJUTH OMBITHI TIO0 HAOMIOACHHUIO (PHU3UYECKUX SBICHUN WM (U3UYECKHX CBOWMCTB TeJ
(KarmJUTSIpHBIC SBJICHUS, 3aBUCHMOCTH JABJICHUS BO3JyXa OT €ro oObEMa, TeMIieparypbl, CKOPOCTH
mporiecca OCTBHIBAaHMS W HArPEBaHWs MPH W3IYYEHUH OT [BETa H3IyJaromieil (MOTIonaromeii)
MMOBEPXHOCTH, CKOPOCTh UCTIAPEHUS BOJBI OT TEMIIEPATYpPhl JKUIKOCTH U TUIOIIAIN €€ TIOBEPXHOCTH,
ANEKTPHU3AIUS Tl W B3aWMOJCHCTBUE OJIICKTPUYCCKHX 3apsjioB, B3aUMOJICHCTBUE TOCTOSHHBIX
MarHuTOB, BU3YyaJIU3alldsl MATHUTHBIX TIOJICH TIOCTOSITHHBIX MarHUTOB, JICHCTBUS MarHUTHOTO TTOJIS HA
MTPOBOJHUK C TOKOM, CBOWMCTBA 3JIEKTPOMArHWTa, CBOWCTBA 3JICKTPOIBHIATEIISI TOCTOSHHOTO TOKA):
dbopMynmHpoBaTh TPOBEPSIEMBIC TPEINOJIOKEHHS, COOMpPaTh YCTAHOBKY W3 MPEIIOKEHHOTO
000pYIOBaHUs, ONMUCHIBATH XOJI OIBITa M (POPMYIUPOBATH BHIBOJIBI;

BBITIOJTHATE MPSMBIC U3MEPEHHUS TeMIIepaTyphbl, OTHOCHUTEIIBHON BIQXKHOCTH BO3JyXa, CHJIBI TOKA,
HalpsOKEHUST € WCIOJIB30BAaHWEM AaHAJIOTOBBIX NPHOOPOB M JIATYMKOB (PH3UYCCKHX BEIMYHH,
CPaBHHBATH PE3YJIbTAThl U3MEPEHUH C YIETOM 3aJaHHOM a0COIOTHOW MOTPEITHOCTH;

MPOBOJIUTh  MCCJICNOBAHUE 3aBUCHMOCTH OJHOW  (U3MYECKOM BETWYUHBI OT JIPYrOM C
HCIOJIb30BAaHUEM TPSMBIX H3MEPEHUN (3aBHCUMOCTH COMPOTHBIICHHS MPOBOJHUKA OT €r0 JUIMHBI,
IJIOLIAAM TIOTIEPEYHOTO CEUEHUS! U YIEIBbHOTO CONPOTHUBIICHUS BEIleCTBAa MPOBOJHUKA, CHIIbI TOKA,
UYIIET0 4Yepe3 MPOBOAHUK, OT HAMPSHKEHHUS Ha MPOBOJHUKE, HCCIEIOBAHUE TMOCIIEA0BATEIBHOTO U
MapajuieIbHOTO COETUHEHHUI MPOBOIHUKOB): IMJIAHUPOBATh HCCIEIOBaHUE, COOMPATh YCTAaHOBKY U
BBITIOJIHATh W3MEPEHUS, CIEQys MpeNIoKEHHOMY IUIaHy, (UKCHUPOBATh PE3YJIbTaThl IMOIYy4EeHHOU
3aBUCHUMOCTHU B BUJIE TaONUIl U TpadUKOB, JeNaTh BHIBOJBI 110 PE3yIbTaTaM HCCIIEIOBAHMUS,
MIPOBOJAMTH KOCBEHHBIE H3MEpeHMs] (U3NYECKUX BeIMUYMH (yAeiabHas TEIIOEMKOCTh BEIIECTBa,
COMPOTHUBIICHHE POBOIHUKA, pab0OTa M MOIIHOCTH AIEKTPUUECKOTO TOKA): MJIAHUPOBATh U3MEPEHHUS,
coOuparh SKCIEPUMEHTAJIbHYIO YCTAHOBKY, CIleAyd NPEAJIOKEHHOW HHCTPYKLIMHU, U BBIYUCIATH
3HAYEeHHUE BEIMYUHBI;

coOmroaTh MpaBuiia TEXHUKH 0€30MMaCHOCTH MPHU PadOTe ¢ J1aO0OPaTOPHBIM 000PYIOBAHHEM;
XapaKTepru30BaTh MPUHIIUIIBI ISHCTBUS U3YYEHHBIX MPUOOPOB M TEXHUUYECKUX YCTPOMCTB C OMIOPOM
Ha HMX omucaHus (B TOM 4YHCIE: CHCTEMa OTOIUICHHS JOMOB, TUTPOMETp, IMapoBas TypOUHA,
aMIepMeTp, BOJBTMETP, CUETUYMK OIEKTPUUYECKONW SHEPTuH, HIEKTPOOCBETUTENbHBIE MPHOOPHI,
HarpeBaTelIbHbIE AIEKTPONPUOOPHI (MIPUMEPHI), MEKTPUUYECKUE MPEAOXPAHUTENH, SJIEKTPOMArHuT,
ANIEKTPOJIBUTATENb MMOCTOSHHOTO TOKA), MCIOJIb3Ysl 3HAHHS O CBOMCTBaX (DM3MUECKUX SIBICHUU U
HeoOxouMBbIe (PU3HUECKHUE 3aKOHOMEPHOCTH;

pacmo3HaBaTh MPOCThIE TEXHHUYECKHE YCTPOMCTBA U HM3MEpPUTENbHBIE MPHOOPHI MO CXeMaM |
CXeMAaTUYHBIM PUCYHKaM (KHUIKOCTHBIA TEPMOMETP, TEPMOC, TICUXPOMETpP, TUTPOMETP, ABHUTaTEINb
BHYTPEHHETO CropaHusi, 3JEKTPOCKOI, PEOCTaT), COCTABISATH CXEMbI JJIEKTPUUYECKUX LEemed C
MOCJIEIOBATEIbHBIM U MapalljIeIbHBIM COSTUHEHHEM 3JIEMEHTOB, pa3jinyasi YCIOBHBIE 0003HAYECHUS
AIIEMEHTOB JJIEKTPUUYECKUX 1IETICH;

MPUBOJIUTh TPUMEPHl (HAXOAUTH HMH(OPMALMIO O TpUMEpax) MPAKTUYECKOTO MCIOIb30BAHUS
(¢u3MUuecKUx 3HAHWI B MOBCEAHEBHOW XHU3HU IJsI oOecredeHusi 0€30MacHOCTH Tpu oOpallieHuu ¢
npubopaMu M TEXHUYECKUMHU YCTPOWCTBAMHU, COXPAHEHUS 3J0POBbsl U COONIONEHUS HOPM
HKOJIOTMYECKOTO MOBEJICHUS B OKPYKAIOLIEH cpene;

OCYIIECTBIISATH MOUCK UH(POpMAIUH (PU3NIECKOTO coJiepkaHus B IHTepHeTe, Ha 0CHOBE MMEIOITUXCS
3HAHMA W TYTEM CpPaBHEHHS JOMOJHUTENbHBIX HCTOYHHKOB BBIJCNATH WH(OpMAIKIO, KOTOpas
SIBIISIETCS POTUBOPEUHUBOM HIIK MOXKET OBITH HEJIOCTOBEPHOI;



MCIIOJIB30BaTh MPH BBHITIOJHEHUH Y4EOHBIX 3aJ[aHUN HAyYHO-TIOMYJISIPHYIO JUTEPaTypy (PU3NUECKOTO
COZICp)KaHUs, CIPaBOYHbIE MaTepUalibl, pecypchl ceth MHTepHeT, BiIaaeTh npuémMamu
KOHCHEKTHPOBAHUS TEKCTA, MPeoOpa3oBanus HH(PpOpMAIMK U3 OAHOM 3HAKOBOH CUCTEMEBI B IPYTYIO;
co3l1aBaTh COOCTBEHHBIC MHCbMEHHBIC M KpAaTKHE YCTHBIE cOOOIIeHus, 0000mas nHpopManuo u3
HECKOJIbKMX HCTOYHUKOB (DHU3UYECKOTO COJEpXKAHMs, B TOM YHCIE MYONUYHO MPEICTABIAThH
pe3ynbpTaThl MPOEKTHOW WIIM MCCIIENOBATEIbCKON AEATEIIbHOCTH, IPU 3TOM I'PAMOTHO HCIOJIb30BaTh
W3yUYCHHBIHN MOHATUHHBIN anmapaT Kypca (GU3UKH, COIPOBOXKIATH BBICTYIUICHUE MPE3EHTALINEH;

NPHU BBITOJHEHUN YYEOHBIX TPOEKTOB M MCCIENOBAHUN (DU3NYECKUX MPOIECCOB pPACIPENCIITh
0053aHHOCTH B TPYIIE B COOTBETCTBUH C IOCTABICHHBIMH 33Ja4aMU, CIEIUTHh 32 BBHIMOJHECHHEM
TUTaHa JICWCTBUN U KOPPEKTUPOBATh €r0, a/IEKBaTHO OIICHUBATh COOCTBEHHBIN BKJIAJl B IEATEILHOCTD
TPYIIBL, BBICTPAaUBaTh KOMMYHUKAaTHBHOE B3aUMOACWCTBHE, NPOSBISS TOTOBHOCTH pPa3periarh
KOH(JIUKTHI.

K xoniy obOyueHus B 9 KJjacce TpeaMETHBIE pe3yabTaThl Ha 0a30BOM YpPOBHE JOJDKHBI OTPaKaTh
c(hOopMUPOBAHHOCTH Y OOYUAIOIIUXCS] YMEHUM:

HCIMOJIB30BaTh MOHATHA: CHCTEMAa OTCYETA, MaTEpHAbHAs TOYKA, TPACKTOPHUS, OTHOCUTEIBbHOCTH
MEXaHUYECKOTO JIBIKEeHUs, nedopmarus (yrnpyras, mIacTHYecKas), TpEHUE, [EHTPOCTPEMUTEITEHOE
YCKOPEHHE, HEBECOMOCTh M MEPErpy3Ku, MEHTP THKECTH, aOCOTIOTHO TBEPIOE TEJO, IIEHTP TKECTH
TBEPJIOTO TeJa, paBHOBECHE, MEXaHMYECKHE KoJieOaHUsI M BOJIHBI, 3BYK, MH(PPa3BYK U YIBTPA3BYK,
JJICKTPOMAarHUTHBIE  BOJIHBI, IIKajga JJIEKTPOMAarHUTHBIX BOJH, CBET, OJM30PYKOCTh U
JATBHO30PKOCTh, CIIEKTPHI UCITyCKaHUS U TOTJIONICHUS, anbda-, 0eTa- 1 raMMa-nu3JIy9eHHs], H30TOIIbI,
sIZIGpHAst SHEPTETHKA;

pasznuuaTh SBJICHUS (PAaBHOMEPHOE M HEPABHOMEPHOE MPSIMOJIMHEWHO € IBMYKCHHE, PABHOYCKOPEHHOE
MPSIMOJIMHEMHOE JIBIDKEHHE, CBOOOJHOE TaJieHHWEe TeJ, PAaBHOMEPHOE IBIDKEHHWE TIO0 OKPYKHOCTH,
B3aMMOJICICTBHE TeEJI, PEaKTUBHOE JBIDKCHME, KoJieOaTeIbHOE [IBIDKEHWE (3aryxaronue u
BBIHY)K/JICHHBIE KOJIeOaHMs), PE30HAHC, BOJHOBOE JBM)XCHHE, OTPAXCHHE 3BYKa, MPSIMOJMHEHHOE
pacnpocTpaHEHHUE, OTPAKEHHE W TPEIOMIICHHE CBETA, MOJHOE BHYTPEHHEE OTPaKEHUE CBETA,
pasiio)KeHne Oelloro CBeTa B CHEKTP M CIOKEHUE CIEKTPAIbHBIX IIBETOB, JUCIIEPCUS CBETA,
€CTEeCTBEHHAs! PaJHMOAKTUBHOCTh, BOSHUKHOBEHUE JIMHEWUYATOTO CIIEKTPa M3IyYCHHs) TIO0 ONMHUCAHUIO
WX XapaKTEePHBIX CBOWCTB U Ha OCHOBE OIBITOB, IEMOHCTPUPYIOIIUX TaHHOE (PU3NUECKOE SIBJICHUE;
pacro3HaBaTh MPOSBICHUE W3YUYCHHBIX (DU3WYECKUX SIBICHUW B OKPYKAIOIIEM MHUpPE (B TOM YHCIIe
(dbu3uveckre SBICHUS B TPUPOJC: NPUIMBBI M OTIUBBI, JBIKEHHUE TuTaHeT COJIHEYHOW CHCTEMBI,
PEAKTUBHOE JBH)KCHUE MKHBBIX OPraHU3MOB, BOCIPHUSTHE 3BYKOB KHUBOTHBIMH, 3EMIICTPSCEHUE,
CeliCMHMUYECKHE BOJIHBI, IIyHAMH, 3XO0, LIBETA TEJ, ONTHYECKUE SBJICHUS B MPHUPOAE, OMOJOTHYECKOE
JNEHUCTBUE BHJIUMOTO, YABTPA(PHOIECTOBOTO U PEHTTEHOBCKOTO H3JIYYCHHH, €CTECTBEHHBIN
pagoOaKTUBHBIN (OH, KOCMHUYECKHE JIy4d, PaJAO0AKTHBHOE H3JIyUCHHUE MPUPOIHBIX MHHEPAJIOB,
JNEHUCTBUE PaAJMOAKTHBHBIX W3JIyYEHWH Ha OpPraHU3M 4eJOBEKa), NpU OTOM IEPEBOJIUTH
MPAKTHYECKYIO 3a7ady B Y4eOHYIO0, BBIACISATH CYIIECTBEHHBIE CBOMCTBA (MpPU3HAKHU) (PUIUUECKUX
SIBJICHUIA;

OTHCHIBATh M3YUYEHHBIE CBOWCTBA TNl U (U3UYECKUE SIBICHUS, UCIONB3Ys (PU3MUECKHE BETUYHHBI
(cpenHsst 1 MTHOBEHHAs CKOPOCTh Tejla IPU HEPABHOMEPHOM JIBIKEHHUH, YCKOPEHHE, TIepeMeleHHe,
MyTh, YIIOBasg CKOPOCTb, CHJIa TPEHUS, CUJa YINPYrOCTH, CUJa TSKECTHU, YCKOPEHHE CBOOOJIHOTO
MajieHusi, BEC Tella, UMIYIbC Tela, HMIYIbC CHIIBI, MeXaHW4yeckas paboTa U MOIIHOCTbD,
MOTEHIMAIbHAs JHEPrus TeJa, MOJHATOrO HaJ MOBEPXHOCTHIO 3€MJIM, NOTEHUHAJIbHAS DHEPIUs
CXKaTOM TMpPYKHUHBI, KUHETUYECKAss JHEPIUs, IOJHAS MEXaHWYECKas JHEpPrus, MEepUoi U YacToTa
KonebaHul, JJIMHA BOJHBI, TPOMKOCTh 3ByKa U BBICOTa TOHAa, CKOPOCTh CBETa, IOKa3areib
MPEIOMIICHUSI CPEefibl), TIPH OMMCAHUU MPABUIBHO TPAKTOBATh (PHU3UUECKHI CMBICT HCIOIB3YEMbIX
BEITUYMH, O0O3HAYCHUS] W EIUHHIBI (PU3UYECKUX BEIMYWH, HAXOIUTh (POPMYIBI, CBS3bIBAIOIINE
JaHHYI0 (U3MYECKYI0 BEIMYMHY C JPYTMMH BEIWYHMHAMHU, CTPOUTH TpadUKH H3YyYEHHBIX
3aBUCHUMOCTEN (PU3MUECKUX BEIUYUH;

XapaKTepru30BaTh CBOWCTBA Tel, (pU3MUYECKHe SBICHHS U MPOIECCHI, MCIONb3YS 3aKOH COXPaHECHHUS
SHEPIrUH, 3aKOH BCEMHUPHOIO TATOTEHHUsI, IPUHLMUII CYIEPIIO3ULIMU CUJI, IPUHIIUIT OTHOCHUTEIBHOCTH
lanmmnes, 3akoHpl HbIOTOHA, 3aKOH COXpAHEHUsS UMITYJIbCA, 3aKOHBI OTPAKEHUS U IPEIOMIICHHS
CBETA, 3aKOHBI COXPAHEHHMs 3apsI0BOIO M MAaCCOBOIO YHUCEIN MPHU SAEPHBIX PEaKUUAX, IPU ITOM
JlaBaTh CJIOBECHYIO (DOPMYITHPOBKY 3aKOHA U 3aITUCHIBATh €T0 MAaTEMATUYECKOE BBIPAKECHHUE;



OOBSCHATH (PU3NUECKHE MPOLIECCH U CBOMCTBA TEJ, B TOM YMCIIE U B KOHTEKCTE CUTYaIlMi MPAKTHUKO -
OPUEHTUPOBAHHOTO XapaKTepa: BBISABIATH NPUYMHHO-CIECICTBEHHBIEC CBSI3U, CTPOUTH OOBSICHEHUE U3
2—3 JOTUYECKHX IIaroB ¢ ONOPOH Ha 2—3 M3y4YEeHHBIX CBOMCTBA (PM3UYECKUX SBICHUHN, (PU3HMUECKUX
3aKOHOB MJIM 3aKOHOMEPHOCTEH;

pemarb pacu€THbIe 3ajaud (OMUpAIOIIMECs Ha CUCTEMY U3 2—3 ypaBHEHHUH), UCITONb3Ys 3aKOHBI U
(bopMmymbl, CBSI3BIBAIONINE (PU3UYESCKHE BEIMYMHBI: HA OCHOBE aHAJIM3a YCIOBHUS 3aa4d 3allHChIBATh
KpaTkoe YCJIOBHE, BBIABIATH HENOCTAIOIIME WIM W30BITOUHBIC JaHHBIC, BBHIOMpATh 3aKOHBI H
(dbopmMynbl, HEOOXOAWMMBIC JUIS pEIICHUsS, MPOBOAUTH pPACUETHl W OICHWBATh PEATMCTHYHOCTH
MIOJIy4EHHOTO 3HaYeHUsI PU3NUECKOI BEIINUUHBL;

pacro3HaBath IpoOIEeMbl, KOTOPbIE MOKHO PEUIMTh MPU MOMOIIH (HPU3UUYECKHX METOJIOB, UCTIONIB3Ys
ONMCAHUE HCCIENOBAHUS, BBLAEIATh MPOBEPIEMOE NPEANOI0KEHUE, OLIEHUBAaTh IPABUIBLHOCTH
MOPsIJIKa MIPOBEACHUS UCCIIEI0OBaHMS, J1€1aTh BbIBObI, HHTEPIIPETUPOBATh PE3YIAbTaThl HAOIIOACHUM
U OIIBITOB;

IIPOBOAMTH OIBITHI IO HAOMIONEHHIO (PU3HUECKUX SIBICHUN WU (PU3MUECKUX CBOMCTB Tel (M3y4eHHE
BTOporo 3akoHa HpIOTOHA, 3aKOHa COXpaHEHHWsI SHEPruH, 3aBUCHUMOCTb Iepuoja KoyieOaHMi
MPYKMHHOTO MasTHHUKA OT MAacchl Tpy3a M *KECTKOCTH NMPYKUHBI U HE3aBUCUMOCTb OT aMIUIUTY/bI
MaJlbIX KoJIeOaHHM, MPSMOIIMHENHOE pacpoCTpaHEHUE CBETa, pPa3sioKeHUe OeIoro cBera B CHEKTD,
M3y4€HUE CBOMCTB M300pa)K€HMsI B IIJIOCKOM 3€pKajie M CBOWCTB H300pakeHUs NpeaMeTa B
coOuparomieid  JuH3e, HAOMIONEHHE CIUIOLIHBIX W JIMHEHYaThlX CIEKTPOB  M3JIy4eHHs):
CaMOCTOSITEJIBHO cOOMpaTh YCTaHOBKY M3 H30bITOUHOro Habopa 00OpYIOBaHMSI, OMUCHIBATH XOJ
OTIBITA U €T0 PEe3YJbTaThl, GOPMYIUPOBATH BHIBOIbI;

MPOBOANUTH TPU HEOOXOJUMOCTH CEpUI0 TMPSAMBIX H3MEpPEHUH, OIpeneisiss cpeaHee 3HaYeHHe
n3MepsieMol BelWuyuHbl ((POKYCHOE paccTosiHHE coOuparomieil JuH3bI), 000CHOBBIBATH BBHIOOP
croco6a u3mMepeHus (M3MEPUTEIHHOTO TPUO0OpPa);

IIPOBOJUTH MCCIEJOBAHUE 3aBUCUMOCTEH (PU3MUECKUX BEJIMYMH C HCIOJIB30BAaHUEM MPSAMBIX
U3MEpEeHUH (3aBUCUMOCTb INyTH OT BPEMEHM IPU PABHOYCKOPEHHOM JBI)KEHMM O€3 HadalbHOU
CKOPOCTH, NEpUOJa KOoJeOaHWH MaTeMaTnyecKoro MasTHUKA OT JJMHBI HUTH, 3aBUCHMOCTH YyIia
OTpaX€HMsI CBeTa OT yIIa MaJeHMs W YIIa NPEIOMJIEHUS OT yIla NaJeHus): IUIAHWPOBaTh
UCCIIeIOBAaHUE, CaMOCTOATENIBHO COOMpaTh YCTAHOBKY, (HUKCHPOBATH pPE3YIbTaThl MOTY4YE€HHOU
3aBUCUMOCTH (PU3MUYECKUX BEJIMYMH B BUJE TAOIUI] U rpaduKoOB, J1€J1aTh BBIBOABI IO pe3ylbTaTaM
HCCIIEIOBaHMUS;

IIPOBOJUTH KOCBEHHbIE N3MEpeHUs (PU3NUECKUX BEIMUYUH (CPEHss CKOPOCTh U YCKOPEHHUE Tella MpH
PaBHOYCKODEHHOM  JIBUKEHHH, YCKOPEHHME CBOOOJHOIO MAJCHMs, IKECTKOCTb IPYKHUHBI,
KO3()(PUIMEHT TPEHUs CKOJBKEHHs, MeXaHudeckas padoTa M MOIIHOCTb, 4YacTOTa MU IEpUOJ
KoJje0aHU MaTeMaTHYeCKOro M IPYKMHHOI'O MAasTHUKOB, ONTHYECKas CUila cOOMparouiei JMH3bI,
pasuoaKTUBHBIA (DOH): IIAHUPOBaTH W3MEPEHUs, COOMpATh SKCIEPUMEHTAIBHYIO YCTAHOBKY U
BBITMOJIHATh M3MEPEHHUs, CIeys NPEeUI0KEHHOW HHCTPYKLHMH, BBIYUCIATh 3HAYEHUE BEIMYUHBI U
aHAJIM3UPOBATh MOJTYUYEHHBIE PE3y/IbTaThl C YYETOM 3aJaHHON NOTIPEIIHOCTH U3MEPEHHI;

coOroaTh MpaBUiIa TEXHUKH 0€30IaCHOCTH IpU paboTe ¢ J1abopaTOpHBIM 000PYIOBAHUEM;
pa3nuyath OCHOBHBIE MPU3HAKM U3YYEHHBIX (U3MYECKMX MoJeNeil: MarepuaibHas ToukKa,
a0COIOTHO TBEPJOE TEJIO0, TOYEUHbIH MCTOYHMK CBETA, JIyd, TOHKas JIMH3a, IUIaHETapHas MOJEIb
aToMa, HyKJIOHHasi MOJIeJIb aTOMHOTO $571pa;

XapaKTepHU30BaTh NMPUHLIUIBI JEHCTBUS MU3YUYE€HHBIX MPUOOPOB U TEXHUUYECKUX YCTPOWUCTB C OMOPOMH
Ha UX OIMHUCaHMA (B TOM YHUCIIE: CIIUJOMETP, JATYUKU TOJIOKEHUS, PACCTOSHUS U YCKOPEHMSI, paKeTa,
9XO0JIOT, OYKH, MEPUCKOI, (oToanmapar, ONTUYECKUE CBETOBOJbI, CIIEKTPOCKOI, JTO3UMETpP, KaMepa
Bunbcona), ucnosb3ys 3HaHUS O CBOMCTBaX (PU3MYECKHX SIBJICHUH M HEOOXOAMMBble (U3MYECKHe
3aKOHOMEPHOCTH;

UCTOJb30BaTh CXE€Mbl M  CXEMAaTHYHbIE PHCYHKM M3YYEHHBIX TEXHHYECKHX YCTPOMCTB,
M3MEPUTENIBHBIX TPUOOPOB U TEXHOJOTHUYECKUX IMPOLIECCOB MPU PEUICHUH Yy4eOHO-TPAKTHUECKUX
3aja4, ONTHYECKUE CXEMBl Ul MOCTPOEHUS H300paKeHHH B IUIOCKOM 3€pKajie U coOHuparomien
JIMH3E;

NPUBOAUTH TPUMEPHI (HAXOAUTh HMH(GOPMALMIO O MpPHUMEpPax) MPAKTUYECKOTO HCIOIb30BAHUS
¢u3nUeckux 3HAHUN B MOBCEIHEBHOW >KM3HU s oOecriedyeHus 0e30MacHOCTH IMpH OOpalleHuu ¢
npubopaMu M TEXHUYECKMMM YCTPOICTBaMHU, COXpaHEHHs 3/0pOBbs M COOJIONEHHS HOPM
9KOJIOTMYECKOTO MOBEACHUS B OKPYKAIOLLEH CPEAE;



® OCYIIECTBISITh MOUCK HHPOpPMANUU (PHU3UIECKOTO CcoJepkaHus B VIHTEpHETE, CaMOCTOATEIHLHO

(bopMynupys TMOMCKOBBIA 3ampOC, HAXOMUTh IIyTH ONIPEACICHUS JOCTOBEPHOCTH MOIY4YECHHOU
MH(POPMALIMK HA OCHOBE MMEIOIIMXCS 3HAHUH U JOTIOJHUTEIBHBIX HCTOYHUKOB;

UCIIOJIb30BaTh MPH BBITIOJHEHUH Y4EOHBIX 3aJaHUN HAyYHO-TIOMYJISIPHYIO JUTEPaTypy (PU3NUECKOTO
CoJepKaHus, CIPaBOYHBIE MaTepHalbl, pecypcbl cetu VHTepHeT, Biaaerb NpuéMamMu
KOHCIEKTHUPOBAHUS TEKCTA, MPeoOpa3oBanus HH(PpOpMAIMK U3 OAHOM 3HAKOBOM CUCTEMEBI B IPYTYIO;
co3laBaTh COOCTBEHHBIEC MUCHMEHHBIC U YCTHBIE COOOIICHHUST HAa OCHOBE MH(OPMAITUH U3 HECKOIBKIX
WCTOYHUKOB (DU3MUECKOTO COJCPKAHMS, ITyOJMYHO TMPEACTABIATh PE3YIBTAThl MPOEKTHOW WM
HCCIIEN0BATEIBCKON JEATEIIBHOCTH, IIPU 3TOM I'PAMOTHO MCIOJIB30BaTh W3YYECHHBIW ITOHATHWHBIN
annapar M3y4aeMoro pasiena (U3MKUH U COIPOBOXKIATh BBICTYIJICHHE IPE3CHTALUEH C y4éToM

0COOCHHOCTEH ayJUTOPHH CBEPCTHUKOB.

TEMATHYECKOE HJIAHI/IPOBAHI/IE’

7 KJIACC

Konuyectso 4acos OnNeKTPOHHbIE
Ne HanmeHoBaHue pasnenos 1 Tem nporpamMmmbl KoHTponbHbI [[TpakTuyeckn (Ll,l/I(prBble)
n/n Bcero P P obpaszoBaTernbHble

e paboTbl e paboTbl pecypeei
Paspen 1. ®Pusuka un e€ ponb B NO3HaHUN OKPYXKaloLEero mupa
1.1 ®usuka - Hayka o npupoae 2 0 0 ggps://m.edsoo.ru/7f4161
1.2 ®dursunyeckme BENUYMHDI 2 0 1 ggps://m.edsoo.ru/7f416l
1.3 |[EcTecTBEHHOHAYYHbIN METOA NO3HAHUSA 2 0 1 ggps://m.edsoo.ru/7f416l
WTtoro no pasgeny 6
Pasgen 2. NNepBoHavanbHbie CBEAEHUSI O CTPOEHUU BeLlecTBa
2.1 CTpoeHMe BellecTsa 1 0 0 ggps:/lm.edsoo.ru/7f4161
2.2 [1BmkeHne 1 B3auMoaencTame YyacTuml BellecTsa 2 0 0 ggps:/lm.edsoo.ru/7f4161
2.3 |ArperaTtHble COCTOSIHUS BELLIECTBA 2 0 0 gzps:/lm.edsoo.ru/7f4161
WTtoro no pasgeny 5
Paspen 3. [IBuxxeHne n B3aumogencTteue ten
3.1 MexaHun4yeckoe OBMmKeHne 3 0 0 thps://m.edsoo.ru/7f4161
3.2 NHepumsi, macca, NNOTHOCTb 4 0 0 thps://m.edsoo.ru/7f4161
3.3 Cuna. Bugs! oun 14 1 5 Qths://m.edsoo.ruﬂMlGl
WToro no pasgeny 21
Paspgen 4. laBneHne TBEpAbIX Tesl, XXKUAKOCTEN U ra3oB
41 [aeneHue. lNepenaya gaBneHns TBEpALIMY TeNamu, 3 0 0 https://m.edsoo.ru/7f4161

" DKNWOKOCTAMW M ra3amm 94

4.2 [laBneHme XMaKocTy 5 0 0 gzps:/lm.edsoo.ru/7f416l
4.3 |ATMocepHoe faBneHune 6 0 0 thps://m.edsoo.ru/7f4161
4.4 [lencTBme XNAKOCTU U ra3a Ha MOrpy>KEHHOE B HUX TErNo 7 2 3 thps://m.edsoo.ru/7f4161
WTtoro no pasgeny 21
Pasgen 5. Pabota n MOWHOCTbL. dHeprusA
5.1 PaboTa 1t MOLLHOCT 3 0 1 thps://m.edsoo.ru/7f4161
5.2 [NpocTble MexaHN3Mbl 5 0 1 SZps://m.edsoo.ru/7f416l
5.3 MexaHun4yeckas aHeprus 4 1 1 SZps://m.edsoo.ru/7f416l
WTtoro no pasgeny 12
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KonuyecTtso 4acos OneKTPOHHbIE
Ne HaunmeHoBaHWe pa3genoB 1 TeEM MporpamMmbl KoHTDOMbHbI MpakTniecku (undpposeble)
n/n Bcero P P obpaszoBaTerbHble

€ pabortbl € paborTbl pecypchl
Pe3epBHoe Bpem4 3
OBLUEE KOJINYECTBO YACOB MO NMPOIrPAMME 68 4 12

8 KJIACC

Konuyectso 4acoB OneKTpoHHbIe
Ne HanmeHoBaHue pasnenos 1 Tem nporpamMmmbl KoHTponbHbI [[TpakTuyeckn (LM(prBble)
n/n Bcero P P obpaszoBaTernbHble

e paboTbl € paboTbl pecypchl
Paspgen 1. TennoBble ABNeHUsA
1.1 CTpoeHue n CBOWCTBA BeLLeCcTBa 7 0 0 zgps:/lm.edsoo.ru/7f4181
1.2 TennoBble npouecchl 21 1 5 zgps://m.edsoo.ru/7f4181
WTtoro no pasgeny 28
Paspen 2. dnekTpuyeckme U MarHUTHbIe ABNIeHUA
21 OneKTpudeckme 3apagbl. 3apskKeHHble Tena u nx 7 0 1 https://m.edsoo.ru/7f4181

"~ B3aumopgencteune ce
2.2 [NoCTOSAHHBIN SMNEKTPUYECKMIN TOK 20 2 7 22ps:/lm.edsoo.ru/7f418l
2.3 MarHuTHble ABNeHns 6 1 15 22ps:/lm.edsoo.ru/7f4181
2.4 OneKkTpomMarHUTHas MHAyKUms 4 0 0 22ps:/lm.edsoo.ru/7f4181
WTtoro no pasgeny 37
PesepBHoe Bpems 3
OBLUEE KOJIMYECTBO YACOB MO NPOIrPAMME 68 4 14.5
9 KUJIACC

Konuyecteo 4acoB OneKTPOHHbIE
Ne HanmeHoBaHve pa3genos 1 TeMm NporpaMmbl K M (undoposeie)
n/n pasi porp Bcero|"CHTPOIBHBI T IPAKTUHECKW | Gh330BaTENbHBIE

€ pabortbl € pabortbl pecypes
Paspen 1. MexaHnyeckune siBneHus
1.1 MexaHun4eckoe ABMXEHNE U Cnocobbl ero onncaHus 10 0 1 ggps://m.edsoo.ru/7f41a4
1.2 B3anmopgencTteune Ten 20 1 3 ggps://m.edsoo.ru/7f41a4
1.3 [3akoHbl coXpaHeHust 10 0 3 2t6tps://m.edsoo.ru/7f41a4
WToro no pasgeny 40
Paspen 2. MexaHun4yeckue KonebaHus U BOMHbI
2.1 MexaHu4eckue konebaHus 7 0 3 2t6tps://m.edsoo.ru/7f41a4
2.2 MexaHun4eckue BOrHbI. 3BYK 8 1 3 2t6tps://m.edsoo.ru/7f41a4
WTtoro no pasgeny 15
Paspen 3. 9nekTpoMarHMTHOE None U aNeKTPOMarHMTHbIE BOJTHbI
3.1 OneKkTpoMarHMTHOE Morie U 3r1EKTPOMarHUTHbIE BOJSHbI 6 0 2 ggps://m.edsoo.ru/7f4la4
WTtoro no pasgeny 6
Paspnen 4. CBeToBble ABNeHus
4.1 |3aKkoHbl pacnpocTpaHeHus cBeTa 6 0 2 gtetps://m.edsoo.ru/7f41a4
4.2 IInH3bI 1 oNTU4Yeckne Npmuodop.bl 6 0 3 gtetps://m.edsoo.ru/7f41a4
4.3 |PasnoxeHune 6enoro ceeta B CNEKTp 3 0 2 gtetps://m.edsoo.ru/7f41a4
WTtoro no pasgeny 15

Pasgen 5. KBaHTOBbIe siBneHus
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KonuuectBo yacos OneKTPOHHbIEe
Ne HaunmeHoBaHWe pa3fgenoB 1 TeEM MporpamMmbl KoHTDOMbHbI MpakTniecku (undpposeble)
n/n Bcero P P obpa3soBarenbHble
€ pabortbl € paborTbl pecypchl
5.1 NcnyckaHne 1 normnoLeHne ceeta aToMoOM 4 0 1 ggps://m.edsoo.ru/7f41a4
5.2 CTpoeHMe aTOMHOTO fipa 6 0 1 ggps://m.edsoo.ru/7f41a4
5.3 FinepHbie peakumm 7 1 1 ggps://m.edsoo.ru/7f41a4
WTtoro no pasgeny 17
Pazpen 6. MNoBTOopUTENLHO-0606WaOWMIA MOAYIb
6.1 MoBTOpEHME N 0006LLEHME coaepXaHNUst Kypca oM3nku 3a 7- 9 0 > https://m.edsoo.ru/7f41a4
"~ 19 knacc a6
WTtoro no pasgeny 9
OBLUEE KOJIMYECTBO YACOB MO NPOIrPAMME 102 3 21

Kox npoBepsiemoro
pe3yJbTara

IMPOBEPSEMBIE ITIPEIMETHBIE PE3YJIBTATbI OCBOEHUSI OCHOBHOM
OBPA3OBATEJILHOM ITPOT'PAMMBI OCHOBHOT O OBIIETO OGPA3OBAHUA 7 KJIACC

1.1
1.2

13

1.4

1.5

1.6

1.7

1.8

1.9

1.10

11

1.12
1.13

1.14

IIpoBepsieMble IpeIMeTHbIE Pe3yIbTAThI 0OCBOCHHSI OCHOBHOIi 00pa30BaTe/IbHOI MPOrpaMMbl OCHOBHOT'O
o01iero oopazoBaHusi

HCTI0/IB30BaTh U3YUYCHHBIC IOHATUA

pa3nuyaTh SBIEHUS 110 OMUCAHUIO UX XapPaKTEPHBIX CBOWCTB U HAa OCHOBE OIBITOB, JIEMOHCTPUPYIOLINX JaHHOE
(usnueckoe sBICHHE

pacrio3HaBaTh MPOSIBIIEHUE U3YUEHHBIX (PU3NYECKUX SIBICHUH B OKPY)KAIOIEM MUPE, B TOM Yucie GU3NUECKHe
SBIICHUS B IIPUPOAE, IPH ITOM NIEPEBOAUTH NIPAKTUYECKYIO 3aJa4y B Y4eOHYIO, BBIIETATH CYLIECTBEHHbIE CBOHCTBA
(npu3Hakyu) GUNUECKUX SBICHHIA

OIMCHIBATh U3y4EHHbBIE CBOWCTBA T M (PU3NUECKUE ABICHUA, UCIONb3Ys (PU3NUECKUE BETMYHMHBI, IPH OIMCAHUH
HPaBUIEHO TPAKTOBATH (HU3HMUECKUH CMBICI UCIIONB3YEMBIX BETMUYMH, X 0003HAUCHUS U €IUHULIBI (PH3MYECKHUX
BEIIMYMH, HAXOMUTH (POPMYIIBI, CBA3BIBAIONINE JAHHYIO (PU3MYECKYIO BEIUYUHY C APYTHUMH BETMYMHAMH, CTPOUTD
rpaduKy U3ydeHHBIX 3aBUCUMOCTEH (U3NUECKUX BETHYNH

XapaKTepU30BaTh CBOWCTBA Tell, (PU3HMUECKHE SBICHUS U MPOLECCHI, UCIIONb3Ys H3y4EeHHBIE 3aKOHbI, IIPH 3TOM JaBaTh
CIIOBECHYIO (hOPMYITHPOBKY 3aKOHA M 3aIIMCHIBATh €70 MaTEMAaTHIECKOE BBIPAKEHHE

O0BSICHATH (PU3MUECKHUE SBJICHHS, IPOLIECCH M CBOWCTBA TEJI, B TOM YHCJIEC M B KOHTEKCTE CHTYAIHi IPaKTHKO-
OPUEHTHPOBAHHOI'O XapaKTepa: BBIABIATS IPHINHHO-CIEACTBEHHBIE CBS3H, CTPOUTH 0ObsCHeHHe U3 1 — 2
JIOTMYECKHX IIIaroB ¢ OIOPOi Ha 1 — 2 M3ydeHHBIX CBOWCTBA (PU3MUECKUX SBICHUH, (U3NUECKHUX 3aKOHA WU
3aKOHOMEPHOCTHU

penraTe pacu€THble 3a1a4u B 1 — 2 neifcTBUS, UCTIONB3YS 3aKOHBI M ()OPMYIIBI, CBA3BIBAIOIINE (PU3NUECKUE BETMYHHBL:
Ha OCHOBE aHAJIN3a yCJIOBUA 33/1a4H 3alIUCHIBATh KPATKOE YCIIOBHE, IIOACTABIATH (PU3NUECKUE BETMINHEI B ()OPMYIIBI
Y TIPOBOZUTD PACUEThI, HAXOAUTH CIPABOYHBIC JAHHBIC, HEOOXOIMMBIE ISl PELIEHHS 3a/1a4, OLICHUBATh
PEATUCTHYHOCTD MONYYSHHON (PU3NUeCKOil BENUYINHbBI

pacno3HaBaTh MPOOIEMBI, KOTOPBIE MOKHO PEIUTH IIPH IIOMOIIN (PH3HIECKIX METOIOB, B OIIMCAHHHU UCCIICIOBAHUS
BBIJICIISITH TIPOBEPSEMOE MPEAIIOIOKEHNE (TUIIOTE3Y), pa3inyaTh M HHTEPIPETUPOBATH MONYUSHHBIN PE3YIbTaT,
HaXOIWTh OMIMOKH B XOJI€ OIIBITA, JIETAaTh BHIBOJBI TI0 €TI0 pe3ylibTaTaM

MIPOBOUTE OITBITHI 110 HAOTIONSHUIO (PM3UYECKHX SBICHUH TN (QU3HIECKHX CBOMCTB Tel: GopMyIHpoBaTh
IIPOBEPSIEMBIC IIPEATIONOKEHHUS, COOUPATh YCTAHOBKY M3 NPELIOKEHHOT0 000PYIOBAHUSI, 3aIIMCHIBATE X0/ ONBITA 1
(hopMyTUpPOBATH BBIBOJBI

BBITIONIHATD MPSAMbIE H3MEPEHHS C UCIONIb30BaHHEM aHAJIOTOBBIX M H(MPOBBIX IPHOOPOB, 3aIIMCHIBATH TIOKA3aHHUS
IPUOOPOB ¢ YIETOM 3aJaHHON aOCONMFOTHON MOTPENIHOCTHA U3MEPEHHHA

MIPOBOJUTH MCCIIEIOBAHUE 3aBUCUMOCTH OHON (PM3WIECKOI BETMIMHBI OT APYTOH C UCTIONB30BAHUEM MIPAMBIX
M3MEpEHUH, y9acTBOBATH B INIAHMPOBAHUH YIEOHOTO UCCIIEN0BAHNS, COOMPATh YCTAHOBKY M BBITIOMHSTH H3MEPEHHS,
cleys MPEATIOKEHHOMY IUTaHy, (PMKCHPOBATh PE3YNIBTATHI MOTYIEHHOH 3aBUCHMOCTH (DPM3MUECKUX BETWYHH B BHIE
TIPEUTOKEHHBIX TaOIuII U TPpa)KOB, IENIaTh BBIBOABI MO PE3yIbTaTaM MCCIEIOBAHUS

TIPOBOJUTH KOCBEHHBIE N3MEPEHUs (PU3NYECKUX BEJIMYMH, CIEAYS NPEUIOKEHHON HHCTPYKIMHN: TIPH BHITTOMHEHUN
M3MEpEeHUI COONPaTh HKCIIEPUMEHTAIBHYIO YCTAHOBKY M BEIUUCISTH 3HAYEHHE HCKOMOK BEJTMIMHBI

coOIoaTh paBwiIa TEXHUKH 0e30MacHOCTH IpH paboTe ¢ 1a0opaTopHBIM 000PYIOBaHHEM

YKa3bIBaTh MPUHIMIBI ICHCTBHSA TPHOOPOB M TEXHUIECKNX YCTPOUCTB, XapaKTepH30BaTh MPUHIUIBI IEHCTBHS

HN3YUCHHBIX HpI/I60p0B U TCXHUYCCKUX YCTpOﬁCTB C MOMOIIBIO UX OIMMUCAHUS, UCITOJIIb3YS 3HAHUS O CBOMCTBax
(1)I/IBI/I‘IGCKI/IX SIBJICHUH 1 HCO6XO,Z[I/IMBI€ (1)I/IBI/I‘I€CKI/I€ 3aKOHbI 1 3aKOHOMCPHOCTH
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IIpoBepsiemble NpeIMeTHBIEC Pe3YJILTATHI OCBOCHHMS OCHOBHOM 00pa30BaTe/bHOIl MPOrpaMMbl OCHOBHOTO
o011ero oopazoBaHusi
MIPUBOIUTH MPUMEPHI (HAXOAUTh HH(GOPMAIIHIO O TPUMEPAX ) MPAKTUIECKOTO MCIOIh30BAHUS (PH3UUECKUX 3HAHUH B
TTOBCEHEBHOM KU3HU [T 00eCIIedeHus 0€30MacCHOCTH MPH OOPAIICHUH C IPHOOPAMH U TEXHIICCKIMHU
YCTPOHCTBAMH, COXPAHEHHUS 3/I0OPOBhS U COOITIOICHHUS HOPM 3KOIOTHYECKOTO MTOBEICHUS B OKPY)KAIOIIEH cpeie

OCYHICCTBIIATH 0T60p HUCTOYHHUKOB I/IHq)OpMaHI/II/I B CCTHU I/IHTepHeT B COOTBCTCTBHH C 3aJITaHHBIM ITOHMCKOBBIM
3arpoCcoM, Ha OCHOBC UMCIOIINXCA 3HAHUHI U HyTéM CpaBHCHUS PA3JIMYHBIX UICTOYHUKOB BBIACIIATH I/IH(I)OpMaIII/IIO,
KOTOpas SABJIACTCA HpOTPIBOpe‘IPIBOﬁ WU MOKET OBITh He)lOCTOBepHOﬁ

WCIIOB30BATh MPH BBITIOIHEHNH Y4eOHbBIX 3aJ[aHUi HayqIHOOMYIISIPHYIO JINTEPATypy (PH3HYECKOTO COACpKaHM,
CIIpaBOYHbIE MaTepHalIbl, peCypchl ceTH MIHTEepHET, Bi1aaeTh NpuéMaMy KOHCIIEKTHPOBAaHHUS TEKCTa, IPeoOpa30BaHUs
nH}OpMAaNUK U3 OHOIM 3HAKOBOM CUCTEMBI B JIPYT'YIO

co3/1aBaTh COOCTBEHHBIE KPAaTKHE IMChbMEHHbIE U YCTHBIE COOOIIEHHS Ha OCHOBE 2 — 3 NCTOYHHKOB MH(OpManuu
(U3MUECKOTO COJIepKaHMsl, B TOM YHCIIE ITYOTHYHO JIeNaTh KpaTKue cOOOIIEHHs O Pe3ylbraTax MpOeKTOB WIIN
y4eOHBIX MCCIIEOBAaHHUM, IIPH 3TOM IPaMOTHO UCIIONB30BaTh H3YYEHHBIH MMOHATHIHHBINA anmnapaT Kypca (QU3UKH,
COIIPOBOXKJATh BBICTYIUICHUE Npe3eHTaluel

IpH BBINTOJIHEHUH y‘Ie6HI)IX IIPOCKTOB 1 I/ICCJ'IeI[OBaHI/Iﬁ pacunpeacisiTb 00513aHHOCTH B Ipynne B COOTBETCTBUHU C
MMOCTAaBJICHHBIMHU 3aJad4aMHu, CJICIHUTD 3a BBIIIOJIHCHUEM I1JIaHa ﬂeﬁCTBHﬁ, aJICKBATHO OLICHUBATH COOCTBEHHEII BKJIaJg
B ACATCIIbHOCTDb I'PYIIIIbI, BBICTPAMBATH KOMMYHUKATUBHOC BSaHMOHeﬁCTBHe, Y4YUTBIBasI MHCHUE OKPYKaroIux

IIpoBepsieMble IpeIMeTHbIE Pe3yIbTAThI OCBOCHHSI OCHOBHOIi 00pa30BaTe/IbHOI MPOrpaMMbl OCHOBHOT'O
o01iero oopazoBaHusi

HCIIOJIB30BATh IMOHATHUA

pa3nuyaTh SBIEHUS 110 OMUCAHUIO UX XapPAaKTEPHBIX CBOWCTB U HA OCHOBE OIBITOB, IEMOHCTPUPYIOUINX JaHHOE
(usnueckoe sBICHHE

pacrio3HaBaTh MPOSIBIIEHUE U3YUYEHHBIX (PU3NYECKUX SIBICHUH B OKPY)KAIOIIEM MUPE, B TOM Yucie GU3NUECKHe
SIBJICHHS B TIPUPOJIE, NIPU 3TOM IMEPEBOIUTH MPAKTHUECKYIO 33/1auy B yUeOHYIO, BBIICNSATh CYIIECTBEHHbBIE CBONCTBA
(npu3Haku) GUINUECKUX SBICHHUI

OMHUCHIBATH U3YICHHBIC CBOMCTBA Tel U (DH3UUECKHUE SBICHUS, HCIIONB3Ys (DH3MUCCKUE BETUYHMHBL, IPU OMMCAHHUH
HPaBUIBHO TPAKTOBaTh (HM3NUESCKUN CMBICI HCIIONB3YEMbIX BEIMYUH, 0003HAYCHHUS M SAMHULIBI (PU3HIECKHX
BEJIMYHH, HAXOOUTH (POPMYJIBI, CBSI3BIBAIOIINE JAHHYIO (PU3HUECKYIO BETHUYKHY C APYTUMHU BEIHINHAMHU, CTPOUTH
rpayKy U3y4EHHBIX 3aBUCUMOCTEH (DPU3NUECKUX BEITMYNH

XapaKTepU30BaTh CBOWCTBA Tell, (PM3HUECKHE SABICHUS U IIPOLECCHI, UCIIOIb3Ys U3y4E€HHBIE 3aKOHbI, IIPH 3TOM /1aBaTh
CIIOBECHYIO (hOPMYITHPOBKY 3aKOHA M 3aIIMCHIBATh €T0 MaTEMAaTHIECKOE BHIPasKEHHE

OOBSCHATH (PU3MIECKHUE IIPOLECCH M CBOICTBA TEl, B TOM YHCIE U B KOHTEKCTE CUTYyalllil IPaKTHKO-
OPUEHTHPOBAHHOTO XapaKTepa: BBISABISATH NPHUUHHO-CIIEACTBEHHBIE CBS3H, CTPOUTH 0ObsCHeHHe U3 1 — 2
JIOTUYECKHX IIaroB ¢ IIOMOIIBI0 1 — 2 M3y4eHHBIX CBOMCTBA (PU3NUECKUX SBICHHUH, (PH3MIECKHX 3aKOHA WIH
3aKOHOMEPHOCTHU

pemraTe pacu€THbIE 3a1a4K B 2 — 3 DeiCTBHS, UCIIONB3YA 3aKOHBI M ()OPMYIIBI, CBA3BIBAIOIINE (PH3UIECKHE BETUYUHBL:
Ha OCHOBE aHaJIM3a YCIIOBUS 3a/1aull 3alliChIBaTh KPAaTKOE YCIOBHUE, BBISBIISATH HEJJOCTATOK JAHHBIX JUIA PEIICHUS
3aJ1a4yl, BBIOUPATh 3aKOHBI M (OPMYITBI, HEOOXOIUMBIE I €€ PeIleH s, TPOBOAUTH PACYETHI U CPAaBHHUBATD
MOJTy4EeHHOE 3HaUeHUE (PM3MIECKON BEINYMHBI C U3BECTHBIMHU JAHHBIMHU

pacno3HaBaTh MPOOIEMBI, KOTOPBIE MOKHO PELINTH IIPH IIOMOIIN (PU3HIECKUX METOIOB, HCIIONb3Ysl OIMCAHHEe
HCCIIEIOBAHUS, BBIAEISITH IPOBEPSEMOE MIPENIIONIOKEHNIE, OLIEHUBATh MIPABIIIBHOCTD TIOPSAKA MPOBEICHUS
HCCIIEIOBAHUS, JIETaTh BHIBOJIBI

TIPOBOUTE OIIBITHI 110 HAOTIONCHUIO (DM3UYECKHX SBICHUH MIH QU3HISCKHX CBOMCTB Tel: (OPMYIUPOBATh
MIPOBEPSIEMBIC TIPEATIONOKEHHUS, COOUPATh YCTAHOBKY M3 IIPEIOKEHHOT0 000pYI0BaHHs, ONMCHIBATh XOJ OMbITA U
(hopMyTHpPOBATH BHIBOJBI

BBINONHATH MIPAMBIE H3MEPEHNS C UCIIONB30BAHNEM aHAJIOTOBBIX MPHOOPOB M TATIUKOB (PM3UIECKUX BEITHMUHH,
CpaBHHUBAThH PE3YJIBTAThl I3MEPEHUH ¢ yIETOM 3aJaHHON aOCOTIOTHOM MOTPEITHOCTH

TIPOBOJUTH MCCIIEIOBAHUE 3aBUCUMOCTH OHON (PM3WIECKOI BETMIMHBI OT APYTOH C UCTIONB30BAHUEM MIPSAMBIX
M3MEpEHUI: TNIAHNPOBATh HCCIIEOBAaHNE, COOMPATh YCTAHOBKY M BBIITOTHATH N3MEPEHUSI, CIIELys MIPEITIOKEHHOMY
UIaHy, pUKCHPOBaTh PE3yNBTATH MOTYYEHHOH 3aBUCHMOCTH B BHAE TaONHIl ¥ TpaKoB, JeTaTh BEIBOIBI 10
pe3yIsTaTaM HCCIIeOBaHUS

MIPOBOJUTH KOCBEHHBIE N3MEPEHUS (PU3NUECKUX BEJMYMH: IUIAHWPOBATh N3MEPEHNS, COOMPATh IKCIICPUMEHTATIHHYTO
YCTaHOBKY, CIeys NPEAI0KEHHON HHCTPYKIUY, U BBIYKUCISATH 3HAUCHUE BEIINYHHBI

coOIoaTh MpaBwiIa TEXHUKH 0e30MacHOCTH IpH paboTe ¢ 1a00paTopHBIM 000PYIOBaHHEM

XapaKTepH30BaTh MPUHIMIBI ICHCTBHS N3y4eHHBIX TPHOOPOB M TEXHUIECKUX YCTPOICTB C ONOPOH HA MX ONMCAHUS,
WCTIONB3YsI 3HAHUS O CBOMCTBAX (PH3NYECKUX SIBJICHUI U HEOOXOANMBIE (pH3NYecKre 3aKOHOMEPHOCTH

PacCrio3HaBaTh NPOCTBIC TCXHUYICCKHUE YCTpOﬁCTBa 1 U3MCPUTCIIbHBIC HpI/I60pr IO CXeMaM U CXCMATUYHbIM PUCYHKAM,
COCTABJIATH CXEMBbI JJICKTPHUICCKUX ueneﬁ C IMOCJICAOBATCIIbHBIM U NAPAJJICIbHBIM COCAUHCHUCM 3JICMCHTOB,
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pasjindas yCJIIOBHBIC 0003HaYEHHUS PIIEMEHTOB AJICKTPUICCKUX H€H€I>'I

MIPUBOIUTH MIPUMEPHI (HAXOAUTHh HH(GOPMAIIHIO O TIPUMEPaX ) MPAKTHUECKOTO HCIONb30BaHMs (PH3MUCCKUX 3HAHUH B
TTOBCEHEBHOM KU3HU [T 00eCIIeueHus O30IMacCHOCTH MPH OOPAICHUH C IPHOOPAMH U TEXHIICCKIMHU
YCTPOHCTBAMH, COXPAHEHHUS 3[IOPOBhS U COOITIOICHHUS HOPM 3KOJIOTHYECKOTO ITOBEICHUS B OKPY)KAIOIIEH cperie

OCYILIECTBIIATH MMOMCK HH(pOpMAIMU (HU3UIESCKOTO CONEpKAHUS B ceTH VIHTEpHET, Ha OCHOBE MMEIOIIUXCS 3HAHUHA U
yTEM CpaBHCHUS JOMOTHUTEIBHBIX HCTOYHUKOB BBIICISATh HH(GOPMAIINIO, KOTOpas SIBISACTCS MPOTUBOPCYUBON HITH
MOXET OBITh HEOCTOBEPHOU

HCTIONIF30BATh TIPY BBITOTHEHUH YUEOHBIX 3aJaHUi HAYYHO-TIOMYISIPHYIO JTUTEPaTypy (PHU3UUECKOTO COMCPIKAHMS,
CIPaBOYHBIC MaTEPHAIIBI, PECYPChI ceTH VHTepHET; BiIaieTh MpUEMaMHU KOHCIICKTHPOBAHHS TEKCTa, IPEoOpa30BaHUS
HH(POPMAIIUHU U3 ONMHON 3HAKOBOM CHCTEMBI B IPYTYIO

CO3/1aBaTh COOCTBEHHBIE TTUCHMEHHBIE U KpaTKHUEC YCTHBIC COO6IJ.I€HI/IH, 060611_1351 I/IH(bOpMaHI/HO N3 HCCKOJIbBKHUX
HCTOYHHKOB (l)I/I3I/I‘IeCKOFO COZICpKaHus, B TOM YHCIIC l'[y6J'II/I'-IHO MpEACTABIATL PE3YIbTAThI HpOCKTHOﬁ HJn
PICCJ'IGZ[OBaTeJ'IBCKOﬁ ACATCIIBHOCTH, IIPHU 3TOM I'PaMOTHO MCIIOJIb30BaTh I/ISY‘IGHHLIﬁ MTOHSTUMHBIA armapart Kypca
(l)I/I3I/IKI/I, COIPOBOX/JATh BBICTYIIJICHUC npeseHTaLu/Ieﬁ

TIPY BBIMTOJTHEHUU YI€OHBIX MPOCKTOB M UCCICIOBAHUN (PH3MUCCKUX MPOIIECCOB PACHPEACIATh O0SI3aHHOCTH B TPYIIIE
B COOTBETCTBHH C MOCTABJICHHBIMH 3aJ]a4aMH, CJISTUTH 3a BHIMOMTHEHUEM TIaHa JIEUCTBUN U KOPPEKTUPOBATH €T0,
aJICKBaTHO OIICHUBATh COOCTBEHHBIN BKJIA B ACATCILHOCTh TPYIIIHI, BRICTPAUBATh KOMMYHUKATHBHOE
B3aMMOJICHICTBHUE, TIPOSIBIISISI TOTOBHOCTh Pa3peliaTh KOH(IAKTHI

IIpoBepsieMble IpeIMeTHbIE Pe3yJIbTAThl OCBOCHHSI OCHOBHOIi 00pa30BaTe/IbHOI MPOrpaMMbl OCHOBHOT'O
o01iero oopazoBaHusi

HCTI0IB30BaTh U3YUYCHHBIC ITOHATHUA

pasjinyaTth ABJICHUS IO OITMCAHHUIO UX XapaKTCPHBLIX CBOMCTB M Ha OCHOBE OIIBITOB, ICMOHCTPUPYIOIIUX JAaHHOE
(dusnueckoe sBICHUE

pacno3HaBaTh NPOSBIEHHE U3yYEHHBIX (PM3MYECKHX SBICHUH B OKPY)KAIOIIEeM MUpE, B TOM YHcie pusndeckue
SBIICHUS B IIPUPOAE, IPH ITOM NIEPEBOAUTD NPAKTHYECKYIO 3aa4y B YUEOHYIO, BBLIEIATh CYIIECTBEHHbIE CBOHCTBA
(npu3Hakyu) GUINUECKUX SBICHHUI

OIMCHIBATh U3y4EHHbBIE CBOWCTBA T M (PU3NUECKUE SBICHUS, UCIONb3Ys (PU3NUECKUE BETMYHUHBI, IPH OIMCAHUH
NPaBUIBHO TPAKTOBATH (PU3HUECKUH CMBICI HCTIONB3YEMBIX BEIUYMH, 0003HAUCHUS U €IUHULBI (PU3HYECKHUX
BEIIMYMH, HAXOMUTE (POPMYIIBI, CBA3BIBAIONINE JAHHYIO (PU3HYECKYIO BENUUUHY C APYTUMH BETMYMHAMH, CTPOHUTD
rpaduKy U3ydeHHBIX 3aBUCUMOCTEN (PU3NUECKUX BETHINH

XapaKTepU30BaTh CBOWCTBA Tell, (PM3HUECKHE SBJICHHUS U MIPOLECCH, UCIOb3Ys H3y4EeHHBIE 3aKOHbI, IIPH 3TOM JaBaTh
CIIOBECHYIO (DOPMYITHPOBKY 3aKOHA M 3aIIMCHIBATh €T0 MaTEMAaTHIECKOE BHIPasKEHHE

O0BSCHATH (PU3MIECKHE IIPOLIECCH M CBOICTBA TEl, B TOM YHCIE U B KOHTEKCTE CUTYyalllil IPaKTHKO-
OPUEHTHPOBAHHOI'O XapaKTepa: BBIABIATE NPHUMHHO-CIEACTBEHHBIC CBS3H, CTPOUTH OOBsCHEHUE U3 2 — 3
JIOTUYECKHX IIaroB ¢ IIOMOIIBIO 2 — 3 M3y4eHHBIX CBOMCTBA (pU3NUECKUX SBICHHUH, (PH3MIECKHX 3aKOHA WIH
3aKOHOMEPHOCTHU

pearh pacu€THbIC 3314 (OMHPAIOIIUECS HA CUCTEMY U3 2 — 3 ypaBHEHHI), UCTIONB3Ys 3aKOHBI U ()OPMYIIBI,
CBs3BIBAIONINE (GU3MUECKUE BEIMYMHBL: Ha OCHOBE aHAIIM3a YCJIOBHS 3a/1a4M 3aIliCHIBATh KPATKOE YCIIOBUE, BBISBIATH
HEJOCTAIOIIHE WX U30bITOYHbIE TaHHBIE, BHIOUPATH 3aKOHBI M ()OPMYIIBI, HEOOXOIMMBIE IS PEIICHUS, TIPOBOIHTh
pacu€Thl ¥ OLIEHNBATh PEATUCTUYHOCTD MTOMYYEHHOTO 3HAUCHUS (PH3HIECKON BEITMYUHBI

pacno3HaBaTh MPOOIEMBI, KOTOPBIE MOXHO PELINTH IIPH IIOMOIIN (PU3HIECKUX METOIOB, HCIIONb3Ys OIUCAHHEe
HCCIIEIOBAHUS, BBIAEISITH IPOBEPSEMOE MIPENIIONIOKEHNIE, OLIEHUBATh MIPABIIIBHOCTD TIOPSAKA MPOBEICHUSA
HCCIIEI0BAHUS, JETaTh BHIBOJIBI, HHTEPIIPETHUPOBAThH PE3YIBTAThl HAOMIOAEHUH U ONBITOB

MIPOBOJUTE OIIBITHI 110 HAOTIONCHUIO (PM3UYECKHX SBICHUH TN (PU3HISCKHX CBOMCTB TEJ: CAMOCTOATEIBEHO COOMPAaTh
YCTaHOBKY M3 N30BITOYHOTO HAOOpa 000pYIOBaHNS, OMICHIBATE XOJ OIBITA U €TO PE3YNBTAThl, (DOPMYIUPOBATH
BBIBOIBI

TIPOBOIUTE IIPH HEOOXOTUMOCTH CEPHIO MPSMBIX H3MEPEHHH, ONpeeNsis cpeiHee 3HaueHHE H3MepseMOil BETMYHHBI
(poxycHOE paccTosiHIE cOOMpatoIIel JIMH3EI), 000CHOBBIBATH BHIOOP criocoba n3MepeHus (M3MEepUTEIHHOTO
mpudopa)

MIPOBOIUTH HCCIICAOBAHNE 3aBUCHUMOCTEH (DPHM3NUECKHUX BEIMUHMH C HCIIOIb30BaHUEM MPSMbIX U3MEPEHHI:
TUTAHUPOBATH MCCIIEIOBAHNE, CAMOCTOATEIIHLHO COOMPATh YCTAHOBKY, (PUKCHPOBATH Pe3yAbTaThl HOMYIEHHOMN
3aBHCHMOCTH (PU3NYECKUX BEIMUYHMH B BHJE TaOMUIl ¥ TpaMKOB, 1eNaTh BBIBOABI IO PE3YIBTaTaM HCCIIeIOBAHNS

IPOBOANTH KOCBCHHBIC U3MEPCHUA (1)I/IBI/I‘IGCKI/IX BCJIMYMH: INITAHUPOBATH U3MCPCHUS, CO6I/IpaTL OKCIICPUMCHTAJIbHYIO
YCTAHOBKY U BBITIOJTHATH U3MCPCHUS, CIICAY Hpe,[[J'IO)KCHHOﬁ HWHCTPYKIUH, BBITUCIIATh 3HAYCHUEC BCIIMYNHBI U
AHAJIM3UPOBATDh MOJTYIYCHHBIC PE3YJIbTATHI C y‘IéTOM 3a,£[aHHOI>'I MOorpeuIHoCTA H3MepeHPII>i

coOIoiaTh MpaBwiIa TEXHUKH 0e30MacHOCTH IpH paboTe ¢ 1a0opaTopHBIM 000PYIOBaHHEM

pa3jin4aTb OCHOBHBIC IPHU3HAKHU U3YYCHHBIX (1)I/I3I/I‘IGCKI/IX MO,HCJ'ICf/iZ MarepuajibHadg TOYKa, abCOIIOTHO TBépZ[OG TCII0,
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TOYEYHBIA UCTOUYHUK CBCTa, J1y4, TOHKad JIMH34a, INIAHCTApHAad MOACJIb aTOMa, HYKJIIOHHad MOACJIb aTOMHOTI'O sA/pa

XapaKTepu30BaTh MPHUHIINIIBL I[eﬁCTBPIH H3YyUYCHHBIX HpI/I60pOB U TCXHUYCCKHUX YCTpOﬁCTB C 0H0p017[ Ha UX OITMCaHus,
HCIOJIb3Ys 3HAHUSA O CBOMCTBaAxX (1)I/I3I/I‘-I€CKI/IX SIBJICHUM U HGOGXOI[I/IMI)IG (I)I/I3I/IquKI/Ie 3aKOHOMEPHOCTU

HCIOJIB30BATh CXEMBI U CXEMATUYHBIC PUCYHKH U3YUYCHHBIX TEXHUICCKUX YCTpOﬁCTB, HN3MEPUTCIIbHBIX HpI/I60p0B n
TEXHOJIOTMYCCKUX MPOLCCCOB IMPU PCHICHU N y‘Ie6HO-HpaRTI/I‘IeCKI/IX 3aJa4, ONTUYCCKUEC CXCMBI U1 IMTOCTPOCHUA
I/I306pa)l<eHI/Iﬁ B INIOCKOM 3€pKaJi€ 1 co6npalomel71 JIMH3E

MIPUBOINTH PUMEPHI (HAXOUTh HHPOPMAIMIO O IIPUMepax) MPakTHYECKOr0 HCIIONb30BaHUs (PH3MYECKUX 3HAHUN B
TIOBCETHEBHOM YKU3HU ISl 0OecriedeHnst 6e30MacHOCTH MpY 0OpaleHuH ¢ MPUOOPaMH U TEXHHYECKUMHU
YCTpOICTBaMU, COXPAHEHUS 3A0POBbs U COOMIONECHHU HOPM 3KOJIOTMUECKOr0 MOBEJIEHHS B OKpY)KaloIeh cpene

OCYHICCTBJIATH IOMUCK I/IH(l)OpMaHI/II/I CI)I/I3I/I‘IeCKOl"O COZCpIKaHUA B CETH I/IHTepHeT, CaMOCTOATCIIBHO (l)OpM}U'II/IpyH
TIOMCKOBEII 3aIpoC, HAXOAUTh IMYTHU ONPCACICHUA JOCTOBEPHOCTU HOJ'Iy‘IeHHOfI I/IH(i)OpMaHI/II/I Ha OCHOBEC MMCIOIINXCSA
3HAHUH U JOITIOJTHUTCIIbHBIX HCTOYHUKOB

UCIIONTb30BATh TP BBHITIOTHCHUH YUEOHBIX 3aJ[aHUN HAYYHO-TMOMY/ISPHYIO JTUTEPATyPy (PH3UUECKOTO COMEPHKAHMUS,
CIPaBOYHBIC MaTEPHAJIBI, PECYPChI ceTH MHTepHET; BiIaieTh MpUEMaMHU KOHCIICKTHPOBAHKS TEKCTa, IPEOOpa30OBaAHUS
UH(POPMAIIUK U3 OTHOM 3HAKOBOI CHCTEMBI B IPYT'YIO

co3/1aBaTh COOCTBEHHbIE TMCbMEHHBIE U YCTHBIE COOOIIEHHS Ha OCHOBE HH(MOPMAIMU M3 HECKOINBKUX NCTOYHUKOB
(bU3MUECKOTO CoJIepKaHuUs, MyOITMYHO MTPEACTABIATh PE3YIbTaThl TPOSKTHOM MIIM HCCIIE0BATENbCKOM NeITebHOCTH,
TIPU 5TOM TPaMOTHO MCIOJIB30BaTh U3YUYEHHBIN MOHSATUHHBIN armapar u3y4aeMoro passelna pU3uKu U CONpPOBOXKIaTh
BBICTYIICHUE NIPE3EHTaIe ¢ y46TOM OCOOCHHOCTEH ayIMTOPUH CBEPCTHHKOB

NIPY BHITNIOJTHEHUH Y4E€OHBIX MPOEKTOB U MCCIENOBaHNI (PU3NYECKNX MPOIECCOB pacHpeeNsiTh 00S3aHHOCTH B TPYIIIE
B COOTBETCTBUH C ITOCTABJICHHBIMHU 33/1a4uaMH, CJIEIUThH 3a BHINOJHEHUEM IIaHa IEMCTBUM U KOPPEKTUPOBATh €ro,
a/IEKBaTHO OLICHUBATh COOCTBEHHBIN BKJIAJI B ISSITENILHOCTD IPYIIIbI, BEICTPAUBATH KOMMYHHKATHBHOE
B3aUMOJICHICTBHE, ITPOSIBIISSt TOTOBHOCTD pa3peniaTth KOH(PIUKTHI

MMPOBEPAEMBIE DJIEMEHTBI COIEP)KAHUA 7 KJIACC

Kox Kox
pasneiia 3jieMeHTa

HpOBepﬂeMLle JJIEMEHTBI COACPKaHUsA

®U3UKA U EE POJIb B TIO3HAHWUM OKPYXAIOIIETO MUPA

11

1.2

13
14
1.5

®dusrka — Hayka o npupozne. SAsneHust npupoabl. PU3NdecKue IBICHUSA: MEXaHHUECKHE, TEIIOBBIE, JEKTPUUECKHE,
MarHUTHbIE, CBETOBBIE, 3BYKOBBIE

Odusnueckue BennunHel. Vizmepenue ¢pusnueckux BeandnH. Ouzndeckue npudopsl. [lorpemnHocts u3MepeHuit.
MexyHapoaHas cucTeMa eANHHUI]

EcrectBeHHOHay4YHBIN METOX ITO3HAHHMS: HAOMIOIEHNE, IOCTAHOBKA HAYYHOTI'O BOIIPOCA, BEIIBIKCHUE THIIOTE3,
9KCHEPUMEHT IO MPOBEPKE TUIOTE3, 00BACHEHNE HAOMIONaeMOro SIBICHUS

Onucanne GU3NUECKUX SIBICHUI C TIOMOIIBIO MOJIENEH

[paktryeckue padotsl: M3Mepenue paccrosiauit. M3amepenue o0bEMa skuakocTy 1 TBEpIOro tena. Onpenenenue
pa3MepoB MaJbIX Tell. Mi3MepeHue TeMneparypsl Ipy IOMOLIH XHUIKOCTHOIO TEPMOMETPa M JaTUMKa TEMIICpaTyphI

ITEPBOHAYAJIBHBIE CBEJIEHUA O CTPOEHUMI BEIIECTBA

2.1
2.2
2.3
2.4
2.5
2.6

CrpoeHme BelecTBa: aTOMbI M MOJIEKYIIBI, UX pa3Mepbl. ONbITHI, TOKA3bIBAIOIINE JUCKPETHOE CTPOEHHE BEIIECTBA

JBikenue yactuil BemecTa. CBsi3b CKOPOCTH ABHKEHHSI YaCTHI] C TEMIIEpaTypoil. BpoyHOBCKOe IBMKEHHE,
T dy3us
B3anmopeiicTBIE YaCTHUI BEIIECTBA: IPUTSDKEHUE M OTTAIKHBAHHE

ArperarHble COCTOSHUS BEIIECTBA: CTPOEHHE Ta30B, JKUIKOCTEH 1 TBEPABIX (KPHCTAUINIECKUX) Tell. B3anMocBs3b
MEXIy CBOHCTBAaMH BEIIECTB B PA3HBIX arperaTHhIX COCTOSIHUSAX U UX aTOMHO-MOJIEKY/IIPHBIM CTPOSHHEM

Oco0eHHOCTH arperaTHBIX COCTOSTHHI BOJIBI

[pakruaeckue padorsl: OTeHKa AHaMeTpa aToMa METOIOM PsIZIoB (C ucnonb3oBaHueM (otorpaduii). ONBITH O
HaOIIOICHUIO TEIIOBOIO PACIIMPEHHs Ta30B. OIBITH 10 00HAPYKESHHIO ISHCTBUS CHII MOJIEKYISIPHOTO NPUTSKSHUS

JIBWWKEHUE 1 B3AMMOJEUCTBHUE TEJ

3.1
3.2

3.3

3.4
3.5
3.6
3.7
3.8

MexaHndeckoe ABMKeHNE. PaBHOMEpHOE 1 HEpaBHOMEPHOE JABHKECHHE
Ckopocts. CpenHssi CKOpOCTh TP HEPABHOMEPHOM ABWKEHHUH. Pacuér myTn u BpeMeHn IBIKCHUSA

SBnenne nHepIwK. 3aKOH MHEPIMU. B3anMoaeicTBre Ten Kak IpUIrHA H3MEHEHHSI CKOPOCTH JBIDKEHU Telr. Macca
KaK Mepa UHEPTHOCTHU Tella

IInorHOCTH BemecTna. CBs13b IUNIOTHOCTH C KOJIHYECTBOM MOJICKYJI B CAUHUIIC 00BéMa BCIICCTBa
Cuia xak XAPAKTCPUCTUKA B3aPIMO,Z[CI>iCTBPIﬂ TCI

Cuna YIPYroCTu U 3aKOH FyKa I/I3MCpCHI/IC CHJIbI C MOMOLIBIO AMHAMOMCTPA

SIBnenue TAroTeHus u cuia TsokecTd. Cria TSHKECTH Ha APYrux miaHeTax. Bec tema. HeBecomocts

Cuna TPpCHUA. TpeHI/IG CKOJIbKCHHS 1 TPCHHUC ITOKOA. TpCHI/IC B IPUPOJAC U TEXHUKE



Kon Kon

PANIEIA NIEMEHTA IIpoBepsiemMble 3J1eMEHThI CONEPKAHMSA

3.9 CnoxxeHue cuil, HAIIPABIEHHBIX 110 OHON NpsAMON. PaBHOREHCTBYIOIAs CHIT

[pakTraeckne padorsl: OmpeneneHne CKOpOCTH PABHOMEPHOTO JIBIDKEHNS (IIapHKa B KHUIKOCTH, MOJICIN
ANIEKTPUYECKOr0 aBTOMOOMIIS M TaK jaiee). OnpeeneHne cpenHeil CKOpOCTH CKONBKEHHs OpycKa WITH [IapuKa Mo

3.10  naknoHHOW mockocTH. OrpeneneHue IWIOTHOCTH TBEPAOTO Tena. OnbITHI, AEMOHCTPUPYIOLINE 3aBUCUMOCTD
pacTspkenus (aeopMalin) MPYKUHBI OT MPWIOKEHHOH CHITbl. OTIBITHI, IEMOHCTPHPYIOIINE 3aBUCHMOCTh CHITBI
TPEHHs CKOJIBKEHUSI OT BECca Tella M XapaKTepa CONPHUKACAIOLINXCS MMOBEPXHOCTEN

311 d>p£3nqec1<ne SIBJICHUSI B IPUPOZE: IPUMEPHI JBIKEHHS C Pa3IMUYHBIMH CKOPOCTSIMH B SKUBOW M HEXKUBOM MPUPOIE,
JICUCTBHE CUIIBI TPEHHUS B IPUPOJIE U TEXHHUKE
3.12  TexHudeckue ycTpOMHCTBa: AMHAMOMETP, TTOAUIHITHAKA
JIABJIEHME TBEP/IbIX TEJI, )KUJIKOCTEN 1 TA30B
4.1  aenenue TBEpAOro Texa. CocoObl yMEHBIICHUS U YBEITMUEHHS TABICHUS
4.2  JlaBnenue raza. 3aBUCHMOCTH JaBJICHUs r'a3a oT 00bEéMa, TeMIepaTyphl
4.3  Tlepenava napieHus TBEPABIMH TeJIaMH, KHIKOCTIMHU U razaMu. 3akoH [lackans. [THeBMaTHyeckne MalIvHbI

3aBHCUMOCTb JIABJICHUS KHUAKOCTH OT TyOUHBL. [uapocrarudeckuii mapanoke. CooOImaronmecs CoCyspl.

4.4
I'uppaBnuyeckne MexaHU3MBbI

Atmocdepa 3emin 1 atMochepHoe naBieHue. [[pUYnHBI CYIIIeCTBOBaHUS BO3AYIIHON 000104kH 3eMitd. OmbIT

4.5
Toppuyemmu. 3aBUCHMOCTh aTMOC(HEPHOTO AABJICHUS OT BHICOTHI HAJl YPOBHEM MOPSI

4.6 W3mepenne atMochepHoro aaBieHus. [IpuOops s u3MEepeHUsT aTMOC(EPHOTO TaBICHHSI
4 4.7 JlelicTBHe KUIIKOCTH U r'a3a Ha MOrpy)KEHHOE B HUX Tejo. BeITaikuBaromas (apxumenosa) cuia. 3akoH Apxumesa
4.8  I[InaBanue ten. BoznyxormiaBanue
[Tpakruueckue paborsl: MccaenoBanne 3aBUCUMOCTH Beca Tella B BOJie OT 00bEMa MOrpyKEHHON B )KUIKOCTh YaCTH
tena. OnpeneneHye BEITAIKUBAIONIEH CUIIBI, TEHCTBYIOIIEH Ha TeJOo, MOTrPYKEHHOE B JKUAKOCTE. [IpoBepka
HE3aBHCHUMOCTH BBITAJIKUBAIOIIEH CHIIBI, TEHCTBYIOIIEH Ha TEJIO B )KUIKOCTH, OT Macchl Tena. OMbITHI,
JIEMOHCTPHPYIOIINE 3aBUCUMOCTh BBITAJIKUBAIOIICH CHITBI, ISWCTBYIOLIEH Ha TEJIO B KHIKOCTH, OT 00bEMa

HOTpYKEHHON B JKUJKOCTb YaCTHU TN U OT IJIOTHOCTH KUIKOCTH. KOoHCTpynpoBaHue apeoMeTpa HitH
KOHCTPYUPOBAHUE JIOAKU U ONPEAETIEHUE €€ IPY30NOAbEMHOCTH

4.9

410  ®usnueckue SBICHUS B IPUPOJE: BIUAHHE aTMOC(HEPHOTO AaBICHUS Ha )KUBOI OpraHu3M, IUIaBaHHUE PHIO

TexHuuyeckue ycTponcTBa: COOOIIAIOIINECS COCYIIbI, YCTPOMCTBO BOAOMPOBO/IA, TUIPABINYECKHIA TIPEcC, MAHOMETD,
GapomeTp, BEICOTOMED, MIOPIIHEBOH HACOC, apEOMETP

PABOTA, MOIIHOCTB, DHEPT' U
5.1  Mexanunueckas pabora

411

5.2  MexaHu4eckas MOIIHOCTb
5.3  IlpocTble MeXaHU3MBI: phIYar, OJIOK, HAKIIOHHAS IUIOCKOCTh. [IpaBuiio paBHOBecHs peIyara
5.4  TlpumeHeHHe npaBuiia pAaBHOBECHsI pbluara K OJIOKy

«30m0Toe npaBuiIoy MexaHUKH. Kod(puImeHT mone3Horo NelcTBUs MexaHn3MoB. [IpocTeie MeXaHH3MBI B OBITY U
TEXHUKE

5.5

5 5.6 [loreHnmanpHass YHEPTUH TeNa, TOMHATOrO HaJ 3eMIEH
5.7  Kunermueckas 3Heprus
5.8 [MonHast MexaHUuecKasi SHepTHs. 3aKOH U3MEHEHHUS U COXPAHEHHUS] MEXaHUUECKON SHEPTrUun

[IpakTrdeckue padorsl: OmnpeneneHue paboThl CHIIBI TPEHUS IPU PaBHOMEPHOM JBIKCHHH TeJa M0 TOPU30HTAIBHOM
5.9 noBepxHocTU. HccnenoBanne ycnoBuil paBHoBecus peruara. M3mepenue KIIJI nHaknonHo# miockoctu. M3yuenue
3aKOHAa COXPAHEHUS] MEXaHWIECKOI SHEPTUH

5.10 dwusmnyeckue ABICHUS B IPUPOJE: PHIYAry B TeJe YEIOBEKa
TexHM4YecKHe yCTPONUCTBA: PhIYAT, TOABIKHBIM M HETIOABIKHBIN OJOKH, HAKJIOHHAS TIOCKOCTh, MPOCTHIE MEXaHN3MBI B

511 Bory
8 KIIACC
Kon Kon
IIpoBepsiemble d1eMeHThI COTEPKAHUS
pa3neJia 3jieMeHTa
TEITJIOBBIE ABJIEHUA
6.1 OCHOBHBIE TTOTIOXKECHUS MOJIEKYISIPHO-KHHETHUYECKOM TEOPHH CTPOSHHUS BemecTBa. Macca U pa3Mephbl MOJICKYII.

OmnBITHI, TTOATBEPIKTAIOIINE OCHOBHEIC TTOIOKEHHS MOJIEKYIIIPHO-KHHETUIECKOM TEOpHH
6.2 Monenu TBEPAOTO, KHUIKOTO U Ta3000pa3HOTO COCTOSHUM BemecTBa. Kpucrammdeckne u aMmopdHbIe Tena
6.3 OOBsiCHEHUE CBOWICTB Ta30B, JKUAKOCTEH U TBEPABIX TET HA OCHOBE MONIOKEHUH MONEKYTAPHO-KHHETHIECKOH TeOpUH
6.4 CMavrBaHVE U KAMWLISPHBIC SBICHUS



Kon Kon
pasiesa nemenTa IIpoBepsieMble 1eMEHTHI COAEPKAHUS

6.5  TemoBoe pacumpenue u cxxaTne

6.6  Temmeparypa. CBsi3b TEMIIEPATYpPBI CO CKOPOCTHIO TEIUIOBOIO IBIKCHHUS YACTHI]

6.7  Buyrpennss sueprus. CiocoObl H3MEHEHHsI BHYTPEHHEH SHEPTHU: TEIUIONepeadya i COBEpIICHUE paboThl

6.8  Buumsl Teruionepenayy: TEmIONPOBOAHOCTh, KOHBEKIIHS, H3TyUeHIE

6.9  KomuuecTBo TemnoThl. YenbHas TEMIOEMKOCTh BEIIECCTBA

6.10 Tem000MeH U TEIUIOBOE PaBHOBECHE. YpaBHEHHUE TEIUIOBOIO OaaHca

6.11  [lnaBneHHe W OTBEPIACBAHUEC KPUCTAIUTHYCCKUX BEIICCTB. YCIbHAS TEIUIOTA IUIABJICHHUS

Hapoo6pa3OBaHHe " KOHJACHCaIus. I/IcnapeHHe. Kunenue. YnenbHas teriora Hap006pa3OBaHI/IH. 3aBUCHUMOCTh

6.12
TeMIlepaTypbl KUIICHHsI OT aTMOC(EPHOTO NaBJIeHUS

6.13  BmaxHOCTH BO3myXa

6.14  DHeprus TOMIMBA. YelbHas TEIUIOTa CTOPaHUs

[puHIunel padbotel TemwtoBsix aeuratencit KI1/ terutoBoro neuratens. TemoBbie IBUTATEIN U 3alIUTa OKPYXKAIOIICH
cpensl

6.15

6.16 3aKoH COXpaHCHU U MPEBpAIICHNA SHEPIUU B TCIIOBBIX MTPOILECCax

[pakTryeckne padotsl: OMBITH 10 00HAPYKEHUIO IEHCTBHS CHIT MOJIEKYJIIPHOTO TIPUTSDKeHUS. OMBITHI 110
BBIPAIMBAHHIO KPHUCTAJIOB IOBAPEHHOH coM Wit caxapa. ONBITH 10 HaOIIOAEHHUIO TETUIOBOTO PACHIMPEHHUS Ta30B,
XKHUKocTel n TBEPABIX Ten. OnpeneneHue naBieHus Bo3ayxa B Oayutone mmpuia. OnbITeL, AEMOHCTPUPYIOIINE
3aBHCHMOCTh JIABJICHHUS BO3/IyXa OT €ro 00bEMa 1 HarpeBaHus WK oXJaxKaeHus1. [IpoBepka runore3bl JTMHEHHON
3aBHCHMOCTH JUTUHBI CTOJIOWKA JKUJIKOCTH B TEPMOMETPHUUECKOI TpyOKe oT TemrepaTypsl. HaOnroneHne n3MeHeH st
BHYTPEHHEH SHEprHH Teja B pe3ylbTare Terionepenadu U paboTel BHEITHUX cuil. MccnenoBanue siBieHus!
TernI000MeHa Ipu CMCIIUBAHUU XOJ'IO)]HOI‘;I H ropﬂqeﬁ BOJBI. OnpeﬂeneHI/Ie KOJINYCCTBA TECIUIOTHI, IOJTYYCHHOI'O BO]10171
IpH TEII000MEHE ¢ HarpeThIM MeTaJUIMYeCKUM IUIuHApoM. OnpeneneHue ynenbHoi TeII0EMKOCTH BEIeCTBa.
Hccnenosanue npouecca ucnapenus. OmnpernesieHne OTHOCUTENBHON BIaXXHOCTH Bo3ayxa. OmpeneneHue yneabHon
TCIUIOTHI TUIABJICHUA JIbJA.

6.17

duznyecKye SBJICHUS B NIpUpOAEC: IOBEPXHOCTHOC HATSXKCHUEC U KAITUIJIAPHBIC SIBJICHUS B IIPHUPOAC, KPUCTAJIIIBI B

6.18 "
npupoze, n3nydenne ConHna, 3aMep3anue BOToEMOB, MOPCKHE Opu3bl; 00pa3oBaHUe POCHl, TyMaHa, HHEs, CHera.

TexHHueckue ycTpONHCTBa: KaMIUIAPbI, IPUMEPHI UCIIOIb30BaHUS KPUCTAIIIOB, KUIKOCTHBIN TEPMOMETP, AATUHK
6.19  Temmeparypsl, TepMOC, CUCTEMa OTOILIEHUS JOMOB, THTPOMETPHI, ICUXPOMETP, NapoBast TypOHHa, ABUTATENb
BHYTPEHHETO CrOPaHUsL.

QJIEKTPUYECKHME U MAT'HUTHBIE SIBJIEHUA
7.1  Dnexrpuzanus Ten. [{Ba poma 3JEKTPHUECKUX 3apsAI0B

BzanmoneiicTBue 3apskeHHBIX Tell. 3akoH KyitoHa (3aBUCHMMOCTB CHIIBI B3aUMOJEHCTBHS 3apsKEHHBIX TEN OT

7.2
BEJIMYMHBI 3apS0B U PACCTOSHUS MEXIY TEIaMU)
73 Onekrpuyeckoe none. Hanpssk€HHOCTD AneKTpudeckoro nomns. [IpuHIMIT Cynepo3uIini SNeKTpUIecKuX monei (Ha
' KaueCTBEHHOM YPOBHE)
74 Hocurenu snexrpudeckux 3apsaoB. DneMeHTapHbIH ekTpudeckuii 3apsan. Ctpoerue aroma. [IpoBogauky u

JIDIIEKTPUKH
7.5  3akoH COXpaHEHHS AIEKTPUIECKOTO 3apsiia

7.6  DneKTpUuecKHii TOK. YCIOBHS CYIIECTBOBAHHS IEKTPHIESCKOr0 TOKA. VICTOYHUKH MMOCTOSHHOTO TOKA

7.7 JleficTBUS 2IEKTPHYECKOTO TOKA (TEIUIOBOE, XMMUYIECKOE, MATHUTHOE). DIEKTPUISCKUA TOK B KHUIKOCTIX U razax
7.8  Omnexrpuueckas 1enb. Cuia Toka. DIEKTPUIECKOE HAPSDKEHNE

7.9  ComporuBieHUe IPOBOHUKA. YIEIBHOE COMPOTUBIICHHE BEIISCTBA

7.10  3akon Oma ajst y9acTKa Henu

7.11  TlocnemoBaTenbHOE U MapaUIETHLHOE COSTUHEHNE TIPOBOITHUKOB

7.12  Pabora u MOIIHOCTH JIEKTpUUeCcKoro Toka. 3akoH xoyns — JleHia

7.13  DnexkrpudecKue e U MOTPEOUTENH AIEKTPUIECKON dHeprun B ObITy. KopoTKoe 3aMbikaHue

7.14  TlocrossHHBIE MAarHUTHI. B3anMoeicTBHE OCTOSHHBIX MarHUTOB

7.15 Maruursoe noie. MarauTHoe 1oine 3eMiIN U €ro 3HadeHue I )KU3HN Ha 3eMiie

7.16  OmbiT Dpcrena. MarHuTHOE MONE 3IEKTPUIESCKOro Toka. [IpuMeHeHHe AEKTPOMATHUTOB B TEXHUKE

Z[eﬁCTBI/Ie MAarHuTHOI'O ITOJIST Ha IMMPOBOAHUK C TOKOM. 3J'ICRTpOZ[BI/IFaTCJ'IL IIOCTOSIHHOTO TOKa. Mcmonp3oBanue

7.17 . .
JIIEKTPOJABUTATENEH B TEXHUYECKUX YCTPOMCTBAX U HA TPAHCIOPTE
7.18  Omwitel ®apanes. SIBnenue snekTpoMaranTHOW HHAYKIMH. [IpaBuino Jlenma

QHGKTPOFeHepaTOP. Cnoco0bl MOTY4YCHUA BHCKTqueCKOﬁ OHCPrum. 3J'ICRTpOCTaHIII/II/I Ha BO30OHOBIISIEMBIX
HUCTOYHUKAX DHCPIUun

7.19

7.20  Ilpakxruueckue paboTel: ONBITH MO HAOTIOAESHHIO AIEKTPU3AINN TET HHAYKIIUEH U TIPH COMPUKOCHOBEHHNH.



Kon Kon

pa3nesa 3jieMeHTa

IIpoBepsiemMble 3JIEeMEHTHI COAEPKAHUS

HccnenoBanue AeHCTBUS AIIEKTPUIESCKOTO TIONS HA TIPOBOTHUKH U AHANeKTpuk. COOpKa U TIpoBepKa paboThI
AIEKTPUYECKOH IIENH MOCTOSHHOTO TOKa. I3MepeHue U peryimpoBaHue CHIbl Toka. Mi3MepeHue u perynmpoBaHye
HanpsbkeHus. MccnenoBanue 3aBUCUMOCTH CHITBI TOKA, HAYIIETO Yepe3 PE3UCTOp, OT COMPOTUBIICHUS PE3UCTOPA U
HanpsbkeHust Ha pesuctope. OnbIThl, JEMOHCTPUPYIOIINE 3aBUCUMOCTD 3JIEKTPUUECKOrO COPOTUBIICHUS IPOBOJHHUKA
OT €ro JUIMHBI, TUIOLIAIH MONEPEeYHOro ceueHust U Marepuaia. [lpoBepka npaBuia CI0KEHUsT HAPSHKEHUH TPH
MOCJIEIOBATEIHLHOM COEMHEHUH JBYX pe3ucTopoB. [IpoBepka npaBuia Jisl CUIIbI TOKA MIPH MapajieIbHOM
COCIMHEHUH Pe3ucTOpoB. OmnpeneneHue padboThl AMEKTPUISCKOTO TOKA, HIIYIIETO uepe3 pe3uctop. OnpenencHue
MOIIIHOCTH 3JIEKTPUUYECKOT0 TOKa, BBIJENsIEMOi Ha pe3ucTtope. MccnenoBanre 3aBUCMMOCTH CHITBI TOKA, UAYIIETO Yepes
JIaMII0uKy, oT HanpsbkeHus: Ha Hel. Onpenenenue KIIJI narpesatens. UccnenoBanre MarHUTHOTO B3aUMOJIEHCTBUS
MTOCTOSIHHBIX MarHUTOB. M3y4eHNEe MarHUTHOTO ITOJIS TIOCTOSTHHBIX MATHUTOB TPH X OOBSTUHCHUU U Pa3/ICIICHUM.
HccnenoBanue neiCTBUS SJIEKTPUYECKOTO TOKa HA MATHUTHYIO CTPeiKy. ONBIThI, IEMOHCTPUPYIOIIHNE 3aBUCUMOCTh
CHJIBI B3aMMOJICHCTBUS KaTyIIKH C TOKOM M MarHUTa OT CHJIbI TOKa U HalpaBiieHHs TOKa B KaTyiuke. Mzyuenue
JICHCTBUS MATHUTHOTO TIOJIS HAa MPOBOJHUK ¢ TOKOM. KOHCTpyHpOBaHKE U H3ydeHHE PAaOOThI AJIEKTPOIBUTATEIS.
Mamepenue KIIJI anexrponsurarenbHoi yecTaHOBKUA. OMBITHI IO UCCIEA0BAHUIO SBICHHS SJI€KTPOMAarHUTHON
WHAYKIWU: UCCIEIOBAaHNE U3MEHEHUHN 3HAUE€HUS U HANPABJICHUS HHAYKIIMOHHOTO TOKA

du3nyeckue SIBJICHUS B MpUPOAC: DJICKTPUUCCKUC SABJICHHUS B aTMOC(i)epe, OJICKTPUYCCTBO JKUBBIX OPraHnu3MOB,

7.2l MAarHuTHOE Mose 3eMiT, Apeiid MoTICcoB, poib MATHUTHOTO TIOJIS AJIst )KU3HK Ha 3emile, OISIPHOE CHUSIHUE
TexHHUYECKHE YCTPOUCTBA: BIEKTPOCKOII, aMIEPMETP, BOJIBTMETP, PEOCTAT, CYETUHK HIEKTPUIESCKOH SHEPTHH,

7.22  DJIEKTPOOCBETUTENBHBIC MPUOOPBI, HATPEBATEIbHBIE HICKTPOMPUOOPHI (TPUMEPBI), HICKTPHUESCKUE TIPEAOXPAHUTEIH,
3IIEKTPOMATHUT, SJIEKTPOIBHUIATENb IOCTOSHHOTO TOKA, TEHEPATOpP MOCTOSTHHOTO TOKa

9 KITIACC
Kon Kon
pasiena sieventa IIpoBepsieMble 3J1eMEHTbI COIePKAHUS
MEXAHUWYECKUE ABJIEHU A

8.1  Mexanunueckoe nBmkeHue. MarepuanbHas Touka. Crucrema orcyéra

8.2 OTHOCHUTEIBHOCTE MEXAHUYECKOTIO JBWKCHUS

8.3  PaBHOMepHOE NpsiIMONHMHEIHOE ABHKEHHE

8.4  HepaBHoMepHOe npsMoiuHeliHOe ABKeHHe. CpeHsAs 1 MTHOBEHHAs CKOPOCTh Tejla PY HEPAaBHOMEPHOM JIBIKCHHU

8.5  VYckopenue. PaBHOycKOpeHHOE MPSIMOJIMHEIHOE ABHKEHHE

8.6  CobOonnoe magenue. OnbiThl ['anunes

8.7 PaBHOMepHOE nBIKEHHE 1O OKpy)HOCTH. [lepnon u wactora obpamenus. JInHeiHas U yriaoBas CKOPOCTH.
LlenTpocTpeMuTensHOe YCKOpEeHHe

8.8  Ilepssbiit 3axoH HeroToHa

8.9  Bropoii 3akon HerotoHa

8.10  Tperuii 3akon HeroToHa

8.11  TIlpuHUMO CYyNEepHO3UIMU CHIT

8.12  Cuna ympyroctu. 3akon ['yka

8.13  Cwuna TpeHUs: CHIIa TPEHHS CKOJIBKEHHS, CHJIa TPEHMUS MOKOsl, APYTHe BUIIBI TPSHHS

8 8.14  Cwuna TSDKeCTH U 3aKOH BCEMHUPHOTO TSATOTEHHSI. YCKOpEHHE CBOOOIHOTO MaiCHHs

8.15  JIBmxenue ruianet Bokpyr Connia. [lepBas kocMuyeckast ckopocTb. HeBecoMocCTh U meperpy3ku

8.16  PaBHOBecHe MaTepUaNbHON TOYKH. AOCOIIOTHO TBEPOE TENO

8.17  PaBHOBecHe TBEPIOrO Tela C 3aKPEIIEHHON OChi0 BpaleHus. MoMmeHT cuiibl. LleHTp TshxecTr

8.18  Mmmynbc Tena. Vi3amenenne ummynbca. IMyinbe CHibl

8.19  3akoH COXpaHECHHS UMIYIbCa

8.20 PeaxruBHOE IBHXECHUE

8.21  Mexanuueckasi paboTa U MOIIHOCTh

8.22  Pabora cun TshKeCTH, ynpyroctH, TpeHus. CBsi3b SHEPTUH U PaOOThI

8.23  TloreHumanbHas SHEPTHs TENA, MOIHATOrO HAJl MOBEPXHOCTHIO 3eMIn

8.24  TloreHumanbHAast YHEPTHS CHKATOHN MPYKHHBI

8.25  Kunernueckas sHeprus. TeopemMa 0 KHHETHIECKOH SHEPTUH

8.26  3akoH COXpaHEHUS MEXaHWYECKOH SHEPTUr
[Npakruueckue padorsl: OnpeneneHne cpeaHeil CKOPOCTH CKOMBKEHHsI Opycka WITM JBIKSHHUS IapuKa N0 HAKIIOHHOM

g7  IWIOCKOCTH. OrnpeneneHue YCKOPEHHs Tella MPU paBHOYCKOPEHHOM JIBHIKCHUH 110 HAKJIOHHOM IIOCKOCTH.

I/ICCJ'IG,I[OBEIHI/IG 3aBUCUMOCTH IIYTU OT BPpEMCHU ITPU PABHOYCKOPCHHOM IABUKCHUHN 0e3 HaYaIbHOMU CKOpPOCTH. HpOBCpKa
THUIIOTC3bI: €CJIN IPU PABHOYCKOPCHHOM JABHUKCHHUU 0e3 HaYaIbHOU CKOPOCTH IIYTHU OTHOCATCA KaK pAJ HEYETHBIX
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11

12

8.28
8.29

YHCEeJ, TO COOTBETCTBYIOIINE MMPOMEKYTKH BPEMEHHU OIMHAKOBEL. VIccreioBaHe 3aBUCUMOCTH CHJTBI TPEHUS
CKOJTEXKEHUS OT CHIIBI HOPMAJIBHOTO JaBieHus. Onpenencarne ko duImeHTa TpeHUs CKOITbxkeHus. OnpenencHre
XKECTKOCTH TPYKUHBL. OmpenieNieHue padoThl CHITHI TPSHUS TP PABHOMEPHOM JBIDKCHUH TEJa 10 TOPU30HTATBHON
moBepxHOCTU. OtpeseneHne paboThl CHIIBI YIIPYTOCTH NPU MOIBEME TPy3a ¢ UCIIOIh30BaAHUEM HETIOIBIKHOTO U
MIOABIKHOTO OJIOKOB

du3ndeckre SIBICHUS B MIpUpoOAC: MPUTIUBBI U OTIIUBBI, ABUKCHUEC TUIAHECT ConmHeuHOH CHUCTEMBbI, pCAKTUBHOC
JABUIKCHUEC KUBBIX OPIraHU3MOB

Texnauueckue yCTpOﬁCTBaZ CIIMAOMETP, AaTYHUKH ITOJTOKEHUA, PACCTOAHNA U YCKOPCHUA, PAKETBL

MEXAHUWYECKUE KOJIEBAHUA U BOJIHBI

9.1
9.2
9.3

9.4

9.5
9.6

9.7

9.8
9.9

Kone6atenpHoe fpmkenne. OCHOBHBIC XapaKTEPUCTHKU KOMEOAHHIA: IEPHOI, YACTOTA, aMILTUTYIA
MaremaTH4yecKiid ¥ IPYKUHHBIA MasTHUKHU. [IpeBpaiieHre SHEPTuu IpH KoneOaTeTbHOM JIBHKCHUH
3aryxaronue konebaHus. BeiHykneHHbIe Konebanus. Pe3oHanc

Mexanuueckue BoiaHbl. CBOMCTBA MexaHHMUECKHUX BOMH. [IpononbHbIe U nonepedHbie BOMHBL. J[J1MHa BOTHBI U CKOPOCTh
e€ pacnpocTpaHeHus. MexaHu4eCcKHe BOITHBI B TBEPJIOM Telle, CEHCMUYECKHIE BOITHBI

3Byk. [poMKocTh U BbIcOTa 3ByKa. OTpaskeHUE 3ByKa

Hubpas3Byk U yIIBTpasByK

[pakTryeckue padorsl: OmpeneneHre 9acToThl U Neprojia KoneOaHuii MareMaTH4eckoro MasiTHuka. OrnpeneneHre
YaCTOTHI U MEepHOJIa KoJeOaHUH MPYKUHHOrO MasTHUKA VcclienoBanne 3aBUCHMOCTH TIepHoIa KoJleOaHui
TIO/IBEIIICHHOTO K HUTH TPYy3a OT JUIMHBI HUTH. MccaenoBaHue 3aBUCUMOCTH MEpHo/ia KolieOaHU i MPYKUHHOTO

MasTHHKa OT Macchl Ipy3a. [IpoBepka He3aBUCHMOCTH NIepHo/ia KoeOaHU Tpy3a, OIBEIIEHHOTO K HUTH, OT MacChl
rpy3a " )KECTKOCTH NPYXHUHBI. MI3MepeHne yCKOpeHHs CBOOOIHOrO MaieHUs

dusnueckue IBICHHUS B npupoAe: BOCIIPpUATHUE 3BYKOB JKUBOTHBIMHU, 3EMIICTPSACEHUE, celicMuyecKkue BOJIHBI, IYHaMH,
9X0

TexHHUUecKHe yCTPONUCTBA: HXONIOT, UCIIONB30BaHUE YIBTPa3ByKa B OBITY M TEXHHUKE

SJIEKTPOMATHUTHOE IIOJIE 1 JIEKTPOMATI'HUTHBIE BOJIHBI

10.1  DaekTpOMarHMTHOE Mojie. DICKTPOMArHUTHbIC BOJTHBI. CBOWCTBA AJIEKTPOMATHUTHBIX BOJIH

10.2  Illkama »JIEKTPOMArHUTHBIX BOJIH

10.3  DnexrpomarauTHas npupona cera. CkopocTh cBeTa. BomHOBbIE CBOMCTBA CBETa

10.4  Ilpaktuueckue pa®oThl: M3ydeHne CBONCTB 3IEKTPOMArHUTHBIX BOJH C OMOIIBI0 MOOMIIBHOTO Tenedona

105 q)I/I3I/I‘IeCKE/Ie SIBIICHHS B IPUPOJIE: ONOIOrMYECKOe NeHCTBHE BUIMMOTO, YIBTPa(pUOIETOBOrO U PEHTTEHOBCKOTO
U3JTydeHu i

10.6  TexHuuecKue yCTPOWCTBA: UCIOIB30BAHHUE DJICKTPOMATHUTHBIX BOJIH JIJIsl COTOBOM CBSI3U

CBETOBBIE SABJIEHUA

11.1  JlyueBas momens cBera. McrouHuku cBera

11.2  IIpsmonuHeliHOE paclpocTpaHeHne CBETa

11.3  Otrpaxenue cBera. [Lmockoe 3epkajo. 3aKOH OTPayKEHUsI CBETA

11.4  Ilpenomienue cBera. 3aKOH IpesroMyeHus cBeta. [lonHoe BHyTpeHHee OTpa)keHHe CBeTa

11.5 Jlunza. Xox mydeit B TUH3E

11.6  Onruueckas cucrema oroanmnapara, MUKPOCKOIA U TEIECKOIa

11.7  I'ma3 xak onmTHYecKas cuCTeMa. bIM30pyKOCTh M TaTbHO30PKOCTh

11.8  Paznoxenue Genoro ceera B criekTp. OmnbiThl HetoToHa. ClioxkeHHe CrieKTpalnbHbIX 1BeTOB. [lucnepcus cBeta
[Npakruyeckue pabotsl: McenenoBanne 3aBUCUMOCTH yIJla OTPayKEHUs CBETOBOTO JIyda OT yIiia najeHus. M3ydenune
XapaKTepUCTHK U300pakeHHs IpeIMEeTa B INTOCKOM 3epKajie. MccienoBanne 3aBUCUMOCTH yIiia MPesIOMIICHHS

11.9  cBeroBoro Jiy4a OT yriia najieHus Ha TPAHHUIIEe «BO3IYX — CTekIo». [lonydeHre n300pakeHuil ¢ moMoIIbio coduparorieit
nmuH3bL. OnpeneneHne GOKYCHOrO paCCTOSHUS W ONITUYECKON CHITBI COOMparomieil TMH3bL. ONBITH IO pa3IoKeHHIO
6emnoro cBeta B crieKTp. OMBITH 110 BOCIPUATHIO [IBETA MPEIMETOB IIPH WX HAOIIONCHUH Yepe3 IBETOBBIC (DHIIBTPHI

11.10 dusnyeckue sBneHUs B pupoxe: 3arMenus ComHua u JIyHbI, 1IBeTa Tel, ONTHYSCKHE SIBICHUS B aTMocdepe (IBeT
Heba, pedpakmms, pagyra, MEpPax)

11.11 TexHu4YeCKHE YCTPOWCTBA: OUKH, IIEPHUCKOIL, (POTOAITIAPAT, ONTUICCKHE CBETOBOIBI

KBAHTOBBIE SABJIEHUA

12.1  Omnsrtel Pezepdopna u nmanerapHas monens atoma. Monens atoma bopa

12,2  Hcmyckanue u morionieHne ceera aromom. Kautel. JInneituaTsre crieKTpbl

12.3  PagmoaktmBHOCTB. Anb(a-, 6eTa- 1 raMMa-u3ITydeHHs

12.4  Crpoenue atomHoro sapa. HykionHast Mogenb aToMHOTO siipa. M3oromst

12,5 PagmoaktuBHBIE IpeBpamienHys. Ilepron nmomypacmnana aTOMHBIX siziep

12.6  SnepHble peakuun. 3aKOHBI COXPAHEHNUS 3apsI0BOTO M MacCOBOTO YHCEI

12.7  Dueprus cBA3M aTOMHBIX siep. CBA3b MacChl U DHEPTHU



12.8  Peaknmu cuHTe3a u nenenus saep. Mcrounnku saeprun ConHIa 1 3BE31
12.9  Snepnas sHepreTuka. JleiicTBre paarOaKTHBHBIX U3ITy4SHUI HA KUBBIE OPTaHU3MBI

HpaKTI/I‘leCKI/IC pa60rr},1: Ha6J'IIOI(€HI/I€ CILTONIHEIX U TUHEHJaThIX CIICKTPOB U3JIY4YCHUA. I/ICCJ'ICHOBEIHI/IG TPCKOB!

12.10
M3MEpeHUe PHEPTUH YaCTHUIIBI IT0 TOPMO3HOMY ITyTH (110 oTorpadusim). Mamepenne paanoakTuBHOTO (hoHA

du3ndeckre SIBICHUS B mpuponac: €CTECTBCHHEIN pa,HHOﬁKTI/IBHHﬁ (I)OH, KOCMHUYCCKUE JTYyYHU, PAAUOAKTUBHOC

12.11 o 9
H3JIYYCHHUEC NPUPOAHBIX MUHEPAJIOB, JICUCTBUC PAANOAKTUBHBIX U3JTYYCHUN HA OPraHU3M YCJIOBCKaA

12,12 TexHu4eckue yCTPOHCTBA: CHEKTPOCKOI, HHUBUAYAJIbHBIN JT03UMETp, Kamepa BubcoHa
ITPOBEPSIEMBIE HA ors 1no (DI/I§I/IKE TPEBOBAHUA K PE3YJIBTATAM OCBOEHUS
OCHOBHOMU OBPA30OBATEJIbHOU IMTPOI'PAMMbI OCHOBHOI'O OBIIEI'O OBPA3OBAHUSA

Kon nposepsiemoro IIpoBepsiemble TpeOOBaHUS K NPEAMETHBIM pe3yIbTaTaM 0a30BOr0 YPOBHSI OCBOCHHS OCHOBHOI
TpebOoBaHus 00pa30oBaTeJIbHON MPOrpaMMbl 0CHOBHOI0 00111ero o0pa3oBanusi Ha ocHoBe PT'OC

[Nonnmanue ponu GU3MKK B HAYYHOH KapTHHE MUPa; C(HOPMHUPOBAHHOCTH 0a30BBIX MTPEICTABIEHHUI O 3aKOHOMEPHOH
CBSI3M Y II03HABAEMOCTH SIBJICHHI TIPUPOJIBI, O POJIM SKCIIEPUMEHTa B (DM3HKE, O CHCTEMOOOpasyrouiel ponu (GU3UKA B

1 Pa3BUTHH €CTECTBEHHBIX HAayK, TEXHUKH W TEXHOJIOI'HH, 00 IBOMIOIMY (PU3NYECKUX 3HAHUI U MX POJIU B LIEIOCTHOM
€CTECTBEHHOHAYYHOW KapTHHE MUPA, O BKJIAJIE POCCUICKHX U 3apyOeKHBIX yUEHBIX-(DU3UKOB B Pa3BUTHE HAYKH,
00BsICHEHHE TIPOIIECCOB OKPYKAIOIIEr0 MUPa, Pa3BUTHE TEXHUKU M TEXHOIOTUI

3HaHMs 0 BUJAX MaTepuu (BEIIECTBO U T0JI€), O JBIKEHUH KaK Crioco0e CyIeCTBOBaHMUS MaTepru, 00 aTOMHO-
MOJIEKYISIPHOH TEOPHU CTPOCHUS BEIIECTBA, O (PM3MYECKOM CYIIIHOCTH SBIEHUH NPUPOIBI (MEXaHUYECKHUX, TEIJIOBBIX,

2 ANIEKTPOMATrHUTHBIX M KBAHTOBBIX); YMEHHUE PA3JINyaTh sIBJICHUS 110 ONMHCAHHIO UX XapaKTEPHBIX CBOMCTB U HA OCHOBE
OTIBITOB, JIEMOHCTPUPYIOIINX JaHHOE (PU3NYECKOE SIBICHIE; YMEHUE PACIIO3HABATH MIPOSIBIICHUE U3Y4EHHBIX
(u3MUECKHX SBICHUI B OKPYXKAIOIIEM MHPE, BBIACNSIS UX CyIIECTBEHHbIE CBOMCTBA (TIPU3HAKH)

BrajieHre 0CHOBaMH MOHATHHHOTO amapara i CHMBOJIHYECKOTO sI3bIKa (PU3HMKU M MCTIONB30BAaHHUE UX JUIS PEIICHHUS
3 y4eOHBIX 3a/1a4; YMEHHE XapaKTepu30BaTh CBOMCTBA Tell, (PU3NUECKHE SBICHUS M IPOLIECCHI, UCTIONB3YS
(yHIaMeHTaIbHbIC ¥ IMIIUPUYECKHE 3aKOHBI

4 ‘YMeHue OImuchIBaTh N3YyUYCHHBIC CBOMCTBA TEI U d)I/ISI/I‘-ICCKI/IC SIBJICHUS, UCITIOJIB3Ys (bI/ISI/I‘{eCKI/IC BCJIIMYMHBI

Bnanenue ocHOBaMH METOJI0B Hay4HOI'O IIO3HAHUSA C y4E€TOM COOMIONCHUS paBUiI O€30MacHOro Tpyna: HalmoneHue
(GU3MYECKHX SBICHUH: yMEHHE CaMOCTOSTENILHO COOMpPATh SKCIIEPUMEHTANIBHYIO YCTAaHOBKY U3 JaHHOTO Habopa
000pyROBaHMs 110 MHCTPYKINH, OIMCHIBATH XOJ ONBITA U 3aIIUCHIBATh €r0 PE3yIbTaThl, (POPMYINPOBATH BHIBOIbI;
HpOBEJEHHE MPAMBIX 1 KOCBEHHBIX M3MEPEHUH (PM3NUECKHUX BEIMYHMH: YMEHHE IIIaHUPOBATh M3MEPEHHS,

5 CaMOCTOATEIBHO COOMPATh AKCIIEPUMEHTANIBHYIO YCTAHOBKY 110 HHCTPYKIMY, BBIYUCIIATH 3HAYCHUE BETMYUHBI U
aHaJIM3UPOBATH NTOIYYEHHBIE PE3YIBTAThI C YUETOM 33JaHHON MOTPEIHOCTH PE3YIbTaTOB U3MEPEHUN; TIPOBENICHNE
HECJIOKHBIX 3KCIEPHMEHTAIbHBIX UCCIIEI0BAHUIM; CAMOCTOSATENILHO COOMPATh 3KCIIEPHUMEHTAIbHYIO YCTAHOBKY U
HPOBOIUTE UCCIIEN0BaHUE [0 HHCTPYKLHH, IPEACTABIATh TOTYYSHHbIE 3aBUCUMOCTH (PU3MYECKUX BEIUYUH B BUIE
TaOMUL ¥ TpaMKOB, YUNUTHIBATH MOIPELIHOCTH, JIETaTh BBIBOIBI 110 PE3y/IbTaTaM HCCIIEL0BaHU

[ToHnMaHue XapaKTepHbIX CBOMCTB (DM3MYECKHX Mojiesiel (MaTepualibHast To4Ka, abCOMOTHO TBEPIOE TENO, MOICIH
6 CTPOEHHUS Ta30B, )KUAKOCTEH U TBEPABIX TEN, IUIAHETAPHAS MOZIENIb aToMa, HyKJIOHHAsi MOZIENb aTOMHOTO sIpa) U
yYMEHHE IIPUMEHSATD UX U1 OOBbsCHEHHS (PM3NYECKHUX IPOLIECCOB

YMeHHe o0BACHATE (pu3MUecKne IPoLEecCh U CBOWCTBA TeJ, B TOM YHCJIe H B KOHTEKCTE CHTYaLMi IPAKTHKO-
7 OPHUEHTHUPOBAHHOT'O XapaKTepa, B YaCTHOCTH, BBIBIISITH IIPHUMHHO-CIIEICTBEHHBIE CBSI3U U CTPOUTH OOBACHEHHUE C
OIOpOH Ha M3ydeHHbIE CBOMCTBA (PU3NUECKUX SBICHHH, (PH3HIECKHIE 3aKOHBI, 3aKOHOMEPHOCTH M MOJIETH

YMmenue periath pacu€rHbie 3a1a4u (Ha 6ase 2 — 3 ypaBHEHHU ), UCTIONB3Ys 3aKOHBI U (POPMYIIBI, CBSI3BIBAIOIIIHEC
(3HYecKre BEIUYUHBL, B YACTHOCTH, 3aIUCHIBATh KPATKOE YCIIOBHE 3a/1a4H, BBIABIATH HENOCTAIONINE TAHHbIE,

8 BBIOMPATh 3aKOHBI U (OpPMYIBI, HEOOXOAUMEIE JUIsl €€ PEIIeHNUs, UCTIONB30BaTh CIIPABOYHbBIE JaHHBIC, IPOBOIHTD
pacu€Thl ¥ OLIEHUBATh PEATUCTUYHOCTD [TOIYYEHHOI0 3HAYCHHS (PH3UUECKOM BEIMYMHBI; YMEHUE OPENeIIATh
pa3MepHOCTh HU3MUYECKON BETMYNHEL, IIOTY4SHHOH NP PEIICHUH 3191

YMeHHe XapaKTepU30BaTh IPHHIUIIBI JeHCTBHS TEXHUYECKUX YCTPOHCTB, B TOM YHCIIE OBITOBBIX IIPHOOPOB, U
9 MPOMBIIUIEHHBIX TEXHOMOTHYECKUX IIPOLECCOB 0 MX OIHCAHUIO, UCIONb3Ys 3HAHHS O CBOMCTBAaX (DH3HIECKHUX
SIBIICHUN ¥ He0OXONUMBIE (PU3NIECKUE 3aKOHOMEPHOCTH

YMeHHe UCTIONB30BATh 3HAHUS O (PM3MYECKUX SBICHUAX B TIOBCEIHEBHOM )XU3HH JUTS oOecriedeHus 0e30MacHOCTH PH
00paIeHnu ¢ OBITOBBIMA IPUOOPAMHU M TEXHIYECKUMH YCTPOHCTBAMHE, COXPAHEHHSI 3I0POBbS 1 COOMIOICHUS HOPM
SKOIOTHYECKOr0 IIOBEICHHUS B OKPY)KAIOIIEeH cpejie; MOHMMaHNe HeOOXOIMMOCTH IPHMEHEHHUS TOCTYKEHIH (DH3UKH U
TEXHOIOTHIA TSl palliOHATBEHOTO TIPUPOAONIONE30BaHHUS

10

OmnpIT MOKCKa, peoOdpa3oBaHUs U TPEACTaBIeHN HHOpMAIK GU3NIESCKOTO CONEPKAHUS C HCIIOTh30BAHUEM
HH(OPMAIIMOHHO-KOMMYHUKATHBHBIX TEXHOIOTHIA; YMEHHE OLICHUBATh TOCTOBEPHOCTD TOMYIYSHHON HH(OpPMAIUK Ha
OCHOBE MMEIOIIUXCS 3HAHNH 1 JIOTIOHUTENbHBIX HCTOYHUKOB; YMEHHE MCIOB30BATh ITPY BBHITIOTHEHNH YIEOHBIX

11 3aJJaHNi HayYHO-TIOMYIISIPHYIO JINTEPATypy (PU3MIECKOT0 COAEpKaHMs, CIPABOYHBIC MaTEpUAIIbI, PECYPChI CEeTH
WnrepHer; BnageHne 0a30BbIMH HABBIKAMH ITPe0Opa30BaHus HHPOPMAIUH U3 OHON 3HAKOBOH CHCTEMBI B APYTYIO;
YMEHHE CO3/1aBaTh COOCTBEHHBIE INCHbMEHHBIE U YCTHBIE COOOIIEHHS Ha OCHOBE MH(POPMAIMH M3 HECKOINBKHUX
HCTOYHUKOB

HHEPEYEHD 2JIEMEHTOB COAEP KAHUS, ITIPOBEPAEMBbIX HA OI'D 110 ®U3UKE

Kon IIpoBepsieMblii 31€MEHT COAePKAHUS
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1.2

1.3

14

1.5

1.6

1.7

1.8
1.9

110 F =m -4

IIpoBepsieMblii 21eMeHT colepPKAHUS

MEXAHUNYECKUE ABJIEHW S
Mexanndeckoe nBrkeHue. MarepuanbHas Touka. Cucrtema orcuéra. OTHOCUTEIBHOCTD IBUKEHUS
PaBHOMepHOE 1 HepaBHOMEpHOE ABIKeHNE. CpenHsis ckopocTb. PopMya 11 BRIYUCIICHUS CpeHel CKOpOCTH: V = S/t

PaBHOMepHOe HpﬂMOﬂHHCﬁHOC JBHXXCHUC. 3aBHUCHMOCTD KOOpAWHATLI TEJIa OT BPEMEHH B CIIy4a€ PAaBHOMCPHOI'O HpHMOJ'II/IHeI\/’IHOFO
JBUXCHUA:

X(f)=x,+uv.rt
) 0 I'paduxu 3aBUCUMOCTH OT BpEMEHH TSI TPOEKLUK CKOPOCTH, MIPOESKIIUH NEPEMEICHNS, ITyTH, KOOPHHATHI IIPU

PaBHOMCPHOM HpHMOHHHeﬁHOM JBHXXCHHUU

3aBUCHUMOCTh KOOpAUHAThI TEJIa OT BpEMCHU B Cl1yda€ paBHOYCKOPECHHOI'O HpSIMOJ'IHHeﬁHOFO JABHXKCHUA!

2
Sell) =Vo, *f+ e * 5
q)OpMyJ'H)I JUTA TIPOCKIUH NIEPEMELICHMS, ITPOCKIIUN CKOPOCTU U MPOCKIHNNU YCKOPECHHS ITPU PABHOYCKOPCHHOM

HpHMOﬂHHeﬁHOM JBWXCHHUMU:

2
.sx(a‘)=v‘}x-I+ax-E.

U_\'U) =Up, 4, £,

a.(f)=canst,
v, S Ul_.f: =2la.s,

= I'paduky 3aBUCUMOCTH OT BpPEMEHH JUIsl IPOEKIMH YCKOPEHHUSI, TPOEKIIMU CKOPOCTH, MPOEKINH MepeMEeIICHHS,

KOOPJAUHATHI IIPU PaBHOYCKOPEHHOM IIPSIMOINHEHHOM JIBU)KCHUU

CBobonnoe nanenue. ©opmynbl, oMHUCHBaIOINE CBOOOAHOE MaJIeHNE TeNla [0 BEPTHKAIHN (ABM)KSHHE TeJla BHU3 WM BBEPX OTHOCHTEIBHO
noBepxHoctd 3eminn). [paduky 3aBHCUMOCTH OT BpEeMEHH VISl MPOEKIMU YCKOPEHHUS, IPOSKIIMH CKOPOCTH M KOOPAWHATHI IPU CBOOOIHOM
MaJIeHUH TeJa 10 BEPTHKAIN

CKopocTh PaBHOMEPHOTO JIBHXKEHUS TeJla 110 OKpy)KHOCTH. HarpasieHue ckopocTu.

®opmyna a7 BEIYUCICHHUS CKOPOCTH Yepe3 paliiyc OKPY)KHOCTH U TIepHOJ 00paleHus:

ZmR
U=

IlenTpoctpeMuTtensHoe yckopeHue. HampaieHue IeHTpOCTPEMUTENBHOIO YCKOpeHuUsL. DopMyra 11 BBIYUCIEHUS YCKOPEHUSL:

2
_u
TR

®opmyna, cBA3bIBaIONIAs IEPHOL U YACTOTY OOpaILIeHHS:

"‘i|i—-

Macca. IlnorHocTs BemecTBa. @opmyna AJisi BBIYUCIEHUS IITIOTHOCTH:
_m

Cuna — BekropHas (puzndeckas Benndnaa. CIOKeHHEe CHIT
SIBnenue unepuuu. Ilepoiii 3akoH HeloToHa

Bropoii 3akon HeroToHa:

COHaHpaBJ'IGHHOCTL BCKTOpa YCKOPCHHS TCJIa U BEKTOpPA CHUJIbI, Z[eﬁCTByIOHIGﬁ Ha TCII0

Bsaumoneiicteue ten. Tpernii 3akoH HeroToHa:

11 Fz—ﬂ :_ﬁ.l—h?



Kon IIpoBepsieMBblii 1eMEHT cOep:KAHUS
Tpenue nokos ¥ TpeHUe CKobkeHus. PopMyna Ui BEIYUCICHHUS MOAYIS CUIIBI TPEHUS CKOIbKEHHUS:

112 Fp=p-N

Jedopmanus tena. Ynpyrue u Heynpyrue aedopmanyi. 3akoH yrnpyroi nedopmarmu (3akoH ['yka):

113 F=k-Al

Bcemuphoe Tsarotrenue. 3akoH BCEMUPHOTO TATOTEHHUS:
iy -4
F=G 12
1.14 R Cuna TsokecT. YCKOpeHue cBoOoMHOro naeHus. dopmyra a1 BEIYUCICHUS CHIBI TSKECTH BOIU3U MIOBEPXHOCTH 3EMITH:
F = mg. JIsmxenune manet Bokpyr Connua. [lepsast kocMudeckasi ckopocTs. HeBecoMOCTh U eperpy3ku

I/IMHyJ'H)C TEJla — BEKTOpHaA (1)H3qucxa${ BCJIMYMHA.

115 B =mu
I/IMHyJ'H)C CUCTEMBI TCJI. I/ISMGHEHI/IB I/IMH}’J’ILC&. I/IMHYIII)C CHIJIBI

3aKoH COXpaHCHUA UMIyJibCa JJid 3aMKHyTOI>'I CHUCTEMBbI TCJI.

p=nsU; +1n, 0, =const
116 Pl PeakTUBHOE JBUMKEHHE

Mexannueckas pabora. @opmyna 1isi BEIMUCIEHHS PaOOThI CUITBL:

A=Fso080 \ fovanmaeckas MOILHOCTbD:
1.17

N=4
r

Kunernueckas u noreHuuanbHas sHeprus. @opmyna Ui BIUUCICHUS KUHETUUECKOM SHEPTHH:

2
_nmw

k N N s
2 Teopema o KuHETHUECKOM dHEpruK. DopMyIa JUis BEIYMCIEHHS IOTEHIMAILHON SHEPTHH TeNa, TIOAHATOrO Haj 3eMIIEH:
1.18

E,=mgh

MexaHuueckasi 3HEpPIus:

E=E._+E
1.19 "7 3axoH coXpaHeHHs1 MEXaHUIECKOM SHepruu. PopMya JUis 3aKOHa COXPAHEHUs MEXAHMY€ECKOH SHEPTUH B OTCYTCTBHE CHJT
Tpenust: E= const. [IpeBparieHne MexaHIIeCKOH SHEPTUH IIPU HAJTUIHU CHIIBI TPEHHUS.

ITpocThie MEXaHU3MBI. «30JI0TOE TIPABHIIO» MeXaHUKH. Prraar. Moment cutsl: M — Fl. Yemosue paBHOBecHs pbiuara:

M+M +..=0
L 2 [onerxubIi 1 HenoaBmwxHEIH Omoku. KII/] mpocThIx MEXaHU3MOB,
1.20
n= Aﬂﬂﬂe&mﬁ
AS&TII‘I&EE&H

JlaBnenue TBEpIOTO TENA.
®opmyna i BHIYUCIEHUS 1aBIEHHs TBEPAOrO Tema:
F

s I[aBJ'IeHI/IG rasa. ATMOC(i)CpHOC JaBJICHHUC. FI/I,Z[pOCTaTI/I‘ICCKOC JAABJICHUC BHYTPH KUJAKOCTHU. (I>opMyna JJIA BBIYUCIICHUA
121 JABJICHUS BHYTPHU KUIKOCTU:

P=pgh+Py,

1.22 3axon ITackans. ['mapaBnnaeckuii npecc
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3akoH Apxumena. @opMmyna i ONpeAeIeHNs BEITAIKUBAIOIIEH CUIIBI, IEHCTBYIONIEN Ha TENO, NOrPYKEHHOE B )KUIKOCTh MIIH Ta3:

1.23 Fag =PV
YCJ'IOBI/Ie IJ1aBaHUA TCJIA. HHaBaHI/IC CyﬂOB nu BOSHyXOHHaBaHI/IC

MexaHuueckre KoneOaHus. AMHJ'II/ITyILa, Nnepuoa u 4actora KOJIeOaHMIA. (DopMyna, CBA3bIBArOIasg 4aCToTy U N€puoq KOJIeOaHMIA:
1.24 1
v

T

1.25 MareMaTuueckuii ¥ PY>KUHHbBIA MasTHUKH. [IpeBpallieHie SHepruH P KoeOaTeTbHOM IBIKCHUH
1.26 3aryxaronmue xonebanus. BeiHyxneHHsie Konebanus. PeonaHc

MexaHHn4YeCcK1e BOITHEI. HpO}IOJ'H)HI)Ie U1 MONEPECYHBIC BOIIHBI. J_IJ'II/IHa BOJIHBI 1 CKOPOCTb paCpOCTPAHCHUA BOJIHBI:
127 =v-T

1.28 3Byk. ['poMKocTh 1 BIcOTa 3ByKa. OTpakeHHe 3BYKOBOH BONHBI Ha TpaHuIle ABYX cpea. MH(ppasByk 1 ybTpa3Byk

Ilpaxmuueckue padomvl. VI3MepeHue cpeaHel IIIOTHOCTU BELIECTBA; apXUMENOBOH CHIIBL; XKECTKOCTH MPYXKUHBI, kod(duuueHTa Tpenus
CKOJIB)KEHUS1; paOOThI CUITBI TPEHHMSI, CHIIBI YIIPYTOCTH; CPEIHEH CKOPOCTH JABMKEHHS OpYyCKa MO HAKJIOHHOM MIIOCKOCTH; YCKOPEHHS
OpycKka IpH JBIKEHUH N0 HAKIIOHHOW TJIOCKOCTH; YaCTOTHI U MEpUoJia KoJeOaHni MaTeMaTHueCcKoro MasiTHUKA; YaCTOThl U Ieprojia
KosebaHuil MPY>KWHHOTO MasTHUKA; MOMEHTA CHIIBL, ACHCTBYIOIIETO Ha phIyar; paboThl CHUIIbI YIPYTOCTH TP MOIXBEME Ipy3a ¢ IIOMOIIBIO

1 9g HETOIBHKHOTO 0OroKa; pa6qr51 CHJIBI YTPYrOCTH TpH noxbEMe Tpy3a ¢ HOMOIIBIO MOABIXKHOTO O10Ka. MccaenoBaHue 3aBUCUMOCTH
apX1MeIOBOW CHIIBI OT 00BbEMa MOrpy)KEHHOI YacTH Teja U OT TUIOTHOCTH JKUJIKOCTH; HE3aBUCUMOCTH BBITAJIKUBAIOIIECH CHIIBI OT MacChl
TeJla; CUIIbI TPEHHS CKOJBKEHUSI OT CUJIBI HOPMAJIBHOT'O JIaBJICHHS U OT POJia MOBEPXHOCTH; CUIIbI YIIPYrOCTH, BO3HHUKAIOIIEH B IPY)KUHE,
OT creneHu AedopMaliy IPYKUHBI, YCKOPEHHs OpycKa OT yIila HaKJIOHa HalpaBIISIOLIEH; eproa (4acToThl) KoneOaHui HUTSHOTO
MasITHHKa OT JUTMHBI HUTH; IIEpHO/ia KOeOaHui MPY)KUHHOTO MasiTHUKA OT MacChl Tpy3a M )KECTKOCTH NPYKUHBI; UCCIIeI0BAaHHUE
HE3aBHCUMOCTH Ieproyia KoJieOaHnii HUTSHOTO MasiTHUKA OT Macchl rpy3a. [IpoBepka ycinoBusi paBHOBECHS pblyara

Qusuyeckue A61eHUA 8 npupoode: IPUMEPHI IBIKEHUS C PAa3IMYHBIMU CKOPOCTSIMH B JKUBON M H&XKUBOM MPUPOJIE, IEHCTBUE CUIIBI TPEHUS

1.30 B IPMPOME 1 TEXHHKE, NPUIIMBBI M OTIHBBI, JIBIOKCHHE TUIAHET ConHEYHOM CHCTEMBI, pEaKTHBHOE JABIKEHHUE KUBBIX OPraHU3MOB, pPbluaru
B TeJIe YeJIOBEKa, BIMSHIE aTMOC(EPHOro IaBICHUs Ha )KUBOW OpPraHU3M, IUIaBaHUE PbIO, BOCIIPUSTHE 3BYKOB )KUBOTHBIMHU,
3eMJICTPSACCHNE, CEHCMHIYECKUE BOJIHBIL, ITyHAMH, X0

Texnuueckue ycmpoticmea: CIAAOMETP, JATUUKHU MTOJOXKEHUSI, PACCTOSTHUS ¥ YCKOPEHHS, AUHAMOMETP, MOAIINIHUKY, PAKEThI, PhIUAT,
MIOJBIKHBII U HETIOABMKHBIA OJIOKH, HAKJIOHHAS! INIOCKOCTh, IPOCTBIE MEXaHM3MBI B OBITY, COOOIIAIONINECS COCY/bI, YCTPOHCTBO
BOJIONIPOBO/IA, TUIPABINYECKHUI IIpecc, MaHOMETP, GapoMeTp, BEICOTOMED, MOPIIHEBOI HACOC, aPEOMETP, XONOT, HCIOJIb30BaHHE
YIBTPa3ByKa B OBITY M TEXHHUKE

2  TEIUIOBBIE SIBJIEHUA

OCHOBHBIE TTOJIOKEHHSI MOJIEKYIISIPHO-KMHETHYECKOIH TEOPUU CTPOEHHUS BellecTBa. Mozaenu TBEPIOro, JKUIKOro ¥ ra3000pa3HoOro
cocTosHMH BemmecTBa. Kpucrammmyeckue 1 aMopQHbIe Tena

131

2.1

2.2 JIwxkenue vactull BeriecTBa. CBsI3b CKOPOCTH JBIDKSHUS YaCTHII C TeMIeparypoil. bpoyHoBckoe aBmkeHue, muddy3us
2.3 CMmauuBaHUE U KAWUISIPHBIE SBICHHS

2.4 TennoBoe paclIUpeHUE U CKaTHE

2.5 TemioBoe paBHOBECHE

2.6 Buyrpennsis sueprus. Pabora u temonepeada Kak croco0bl H3MEHEHHs BHYTPEHHEH SHepruu

2.7 Buzsl Temronepenayy: TEIIONPOBOAHOCTD, KOHBEKIMS, H3ITyUeHHE

Harpeanue u oxnaxnaenue ten. KonnyecTBo TEIoThL. YenbHas TEIIOEMKOCTD:
2.8 sz-’?”[-’z -4 ]

3aKoH COXpaHEHHs PHEPTUHU B TEIJIOBBIX MPOLECCax. YpaBHEHHE TEIIOBOTO OanaHca:

2.9 Q1 +Q2 +..=0

Ucnapenue u xonaeHcauus. 3MeHeHne BHYTPEHHEN SHEPTUHU B MIPOLIECCE UCTIAPEHU U KoHAeHcaluy. KuneHnue »XuIKoCcTH. YaenbHast

2.10 Termiora napoobpaszosanms: L = Q/m
2.11 BnaXHOCTb BO3yXa

[TnaBnenne n kpucrammusanys. MI3MeHeHne BHyTpeHHEH SHEPTHH MPH TUIABICHUH W KPUCTAIIM3AINH. YICIbHAasl TEIUIOTa IIaBICHUS:

2.12 ?ng
m

2.13 BHyTpeHHss1 SHEPTHS CrOPaHMs TOIUTHBA. YIedbHas TEIUIOTa Cropanus Tommmea: = Q/m
2.14 Tpuanummsr padots! TerwioBbIx apurareneii. KI1J] TeruioBoro nBurarens

2.15 Hpa;cmuttec;cue pa60mbl. I/IBMepGHI/IG y}.'[eJ'ILHOﬁ TEINTIOEMKOCTH METAJJIMYECKOIO HUIMHAPA; KOJINYCCTBA TCIIIOThI, IIOJTYy4YCHHOI'O BOﬂOf/i
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KOMHATHOM TEMIICPATYPhI (bHKCPIpOBaHHOﬁ MacCcChbl, B KOTOPYIO OIIYIICH Hal"peTI;Iﬁ HUIUHAP,; KOJIMYCCTBA TCIIIOThHI, OTAaHHOTI'O HAI'PEThIM
HWJINHAPOM, ITOCJIC OITYCKaHHs €ro B BOAY KOMHaTHOH TEMIICPATypPhI; OTHOCUTEIIEHOM BIA)KHOCTH BO3yXa, yI[eJ'II:HOﬁ TCIIJIOTHI IUIABJICHUS
Jibaa. HCCJ’IEI[OB&HI/IG HU3MCHCHUA TCMIICPATYPhI BOABI ITPU PA3JINYHBIX YCIOBUAX; SIBJICHUSA TerI000MeHa opu CMCIIMBAaHU A XOJ'IOZ[H0171 u
FOpH‘Ieﬁ BOZBI; IMponecca nCrapeHus

Qusuueckue asienus 6 npupode: TIOBEPXHOCTHOE HATSDKEHNE U KAITWUIPHBIE SIBJICHUS B IPUPOJE, KPUCTAILIBI B IIPUPOJIE, U3ITydCHHUE
™" Comnnia, 3amMmep3aHne BOIOEMOB, MOPCKUE OpHU3bI; 00pa3oBaHKE POCHI, TyMaHa, HHEsl, CHeTa

Texnuuecxue ycmpoﬁcmea: KallJUIApbI, TPUMEPHI UCITOJIB30BaHUA KPUCTAJIIIOB, )KI/II[KOCTHI)If/'I TCPMOMCETP, JaTYHUK TEMIICPATYpPhI, TEPMOC,
CHUCTEMA OTOIUICHUA TOMOB, THTPOMETPEI, IICUXPOMETP, ITapoBast Typ6I/IHa, JABUT'aTCJIb BHYTPECHHEI'O CropaHus

3  DJIEKTPOMAT'HUTHBIE SABJIEHUA

3.1 Dnexrpuzanus Ten. [{Ba BUIa AEKTPHIECKUX 3apsIOB

2.17

3.2 BsaumopeiicTBue 3apsHKEHHBIX Tell. 3akoH Kyrmona
3.3 3aKoH COXpaHEHUs IEKTPUUYECKOro 3apsa

Onekrpudeckoe none. HampsokEHHOCTh 3IEKTPHYECKOro Tofist. [IpUHIIUI CYMepro3HIiy AIEKTPUYECKHUX Molel (Ha Ka4eCTBEHHOM
YpOBHE)
3.5 Hocurenu 3meKTpUIECKHUX 3aps/oB. JIeHCTBHE MEKTPHIESCKOro MOMs Ha 3MEeKTpHIecKue 3apsiabl. [IpOBOMHUKH U THAICKTPUKH

3.4

3.6 TlocrostHHBIN 3eKkTpuUecKuii Tok. JeiicTBus snekrpuueckoro Toka. Cuna toka. Hanpspkenue. 1=q/t, U=A/q
3.7 DnekTpuuecKoe COMPOTHBICHHE. YENbHOE dIeKTprIecKoe conporusnenue: R = pl/S
3.8 3axon Oma s yuactka anekrpuueckoit renu: | = U/R

[MocienoBaTenbHOE COSTUHEHUE IPOBOTHUKOB:

I,=L; U=U,+U,; R=R +R,

[MapasenapHOe COeMMHEHNE TPOBOIHUKOB PABHOTO COMPOTHBIICHHS:

3.9

U=U;I=1+1,; R:%.

< CMelIaHHbIe COEIMHEHUS TIPOBOIHUKOB

3.10 Pabora u momHOCTh 3nekTpuueckoro Toka. A = Ult, P = Ul
3axon Ixoyns — Jlenna:
3.11 0=I"-R-t

3.12 OmeiT Dperena. MarHuTHOE HOJIE IPSIMOTO POBOAHKUKA C TOKOM. JINHUM MarHUTHOH MHAYKIUH
3.13 MaruuTHO€ 10JIe IOCTOSHHOTO MarHuTa. B3anMozneiicTBie MOCTOSHHBIX MarHUTOB

3.14 [leiicTBre MarHUTHOIO MOJISI HA MPOBOIHKUK C TOKOM

3.15 Omnbitel Dapanes. SIBneHue anekTpoMaruuTHON nHAyKnuu. [IpaBuio Jlenna

Ilpakmuueckue pabomvi. VI3mepeHue 3EKTPUIECKOI0 CONPOTUBIICHUS PE3UCTOPA; MOILIHOCTH EKTPHUECKOTO TOKa; pabOTHI
3NEKTPUIECKOr0 TOKa. MccienoBanne 3aBUCMMOCTH CHIIBI TOKA, BOSHUKAIOIIETO B POBOJIHUKE (PE3UCTOPBI, JTAMIIOUKA), OT HAIIPSKEHUS

3.16 Ha KOHIIaX POBOIHMKA; 3aBUCUMOCTH CONPOTUBIICHHUS OT JUTHHBI IPOBOAHUKA, IIIOLIAAN €I0 IONEPEYHOr0 CEYeHHS B YIEeIbHOTO
conporusienus. [IpoBepka mpasuia 115 IEKTPHUECKOr0 HAPSDKEHUS! IIPY TTOCIEI0BATENbHOM COSAMHEHUH MPOBOJHHUKOB; ITPABUIIA [UIS
CHJIBI 3JIEKTPUYECKOTO TOKA MPHU MapajIeIbHOM COSIUHEHUN MPOBOIHUKOB (PE3UCTOPHI M JTAMITIOUKA)

31 Dusuyeckue A6eHUA 8 npupode: SIEKTPHUECKHE SBJICHHUS B aTMOC(epe, JEKTPUISCTBO KUBBIX OPraHU3MOB, MATHUTHOE TI0Je 3eMIIH,
Ipeli¢ MoMoCcoB, POk MArHUTHOTO OIS JUTS JKU3HU Ha 3eMile, TIONAPHOE CUSHUE

Texnuueckue ycmpoticmea: SNEKTPOCKOIL, aMIIEPMETP, BOJIBTMETP, PEOCTAT, CYETUHK EKTPHIECCKOH SHEPTUH, JIEKTPOOCBETHTEIbHBIE
3.18 mpubopsl, HArpeBaTEIbHBIE AIEKTPOIPUOOPHI (IPUMEPHI), HNEKTPUIECKUE MIPEAOXPAHUTEIH, IICKTPOMATHUT, IIEKTPOBUIATENh
MOCTOSTHHOT'O TOKA, TeHEPaTOp MOCTOSHHOTO TOKA

3.19 DnekrpomarHuTHBIE BONHBL. LlIKana 31eKTpOMarHUTHBIX BOIH

3.20 JlyueBas monens cBeta. [IpsMonuHeitHOe pacnpocTpaHeHHE CBeTa

3.21 3axoH orpaxkeHus ceta. [lnockoe 3epkano

3.22 Tlpenomienue cBeTa. 3aKOH MPETOMIICHUSI CBETa

3.23 [ucnepcus cBeta

3.24 Jlunza. Xon my4eit B mua3ze. GokycHoe paccTosinue mun3bl. Onrudeckas ciia aunssl: D=1/F
3.25 T'ma3 xak ontryeckas cucrema. ONTHYEcKre TPHOOPHI

Ipaxkmuueckue pabomei. VI3mepeHne onTHYECKON CHITBI cCOOMpAIOIel JTHH3BI; (POKYCHOTO PACCTOSTHHS COOMPAIOIIEH JTMH3EI (TI0 CBOHCTBY

g PaBEHCTBA Pa3sMEpoB Mpenvera u N300pakeHus, KOrza MpeAMET PacIioioXkKeH B JBOMHOM (hOKyCe), TIOKa3aTelsl MPETOMIICHUsSI CTEKIa.
HccnenoBanue cBoicTBa H300paKEHHS, TIOTYIEHHOTO C TOMOIIBI0 COOMPAOIIEH JTMH3bL; N3MEHEHUsI (DOKYCHOTO PACCTOSTHHUS JIBYX
CJIOXKEHHBIX JINH3; 3aBUCUMOCTH YIJIa IIPEJIOMIIEHUS] CBETOBOIO JIyda OT yIia MaJcHUs Ha TPAHULE «BO3AYX — CTEKIIO»

3.27 Dusuueckue sagnenus 8 npupoode: 3armenns Conana u JIyHbI, 1iBeTa TeJ, ONTHYECKHE SABICHUS B aTMoc(epe (uBeT Heba, pedpakitus,
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paayra, MEPax)

3.28 Texnuueckue ycmpoticmea: O9KH, IEPUCKOII, ()OTOATIIAPAT, ONTHICCKIE CBETOBOIBI

4  KBAHTOBBIE SBJIEHUA

4.1 PamnoakTuBHOCTH. Anb(da-, 6eTa-, raMMa-u3aydeHuns. Peakiun anbga-n Oera-pacnana

4.2 Omsithl Pesepdopna mo paccesHuro anbda-yactuil. [lnanerapHas MozeNnb aTomMa

4.3 CocraB atoMHOro siyipa. M3oromsl

4.4 Tlepuox nomypacmaga aTOMHBIX siIep

4.5 Snepuble peakuuy. 3aKOHBI COXPaHEHHS 3aPSIOBOTO M MACCOBOTO YUCEI

Duzuueckue s61eHUs 8 npupode: €CTeCTBCHHBIN pa/:[I/IoaKTI/IBHHﬁ (bOH, KOCMHYCCKHC JIYYU, PAJUOAKTUBHOC U3JTYUCHHUEC MTPUPOIHBIX

4.6 N .
MHHEPAJIOB, ICUCTBUC PAANOAKTHBHBIX U3JTYUCHUN Ha OPTaHU3M YCJIOBCKA

4.7 Texuuueckue ycmpoticmea: CIIEKTPOCKOI, WHINBHUIyalIbHBIA JO3UMETp, KaMepa BuibcoHa, simepHasi sHepreTuka

YYEBHO-METOJANYECKOE OBECIIEYHEHUE OBPA3OBATEJIbHOI'O IMTPOIECCA
OBA3ATEJ/IBHBIE YYEBHBIE MATEPUAJIBI UISA YYEHUKA
METOJAUYECKHUE MATEPHUAJIBI JIS1 YYUTEJIA

HOUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETU UHTEPHET
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