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MOSACHUTEJIBHAS 3AITUCKA

[Tporpamma no (pu3uke Ha ypOBHE OCHOBHOTO OOIIIEro 00pa3oBaHUs COCTABICHA HA OCHOBE TMOJI0KEHUH
U TpeOOBaHUH K pe3y/lbTaTaM OCBOCHMs Ha 0a30BOM ypOBHE OCHOBHOH 00pa30BaTEJIbHOM IPOrpaMMBL,
npezacrasieHHbix B @PI'OC 00O, a takxe ¢ yu€toM ¢enepanbHoil paboueil mporpaMMbl BOCHUTAHUS U
Konuenuuu npenopaBanus yueOHoro npeaMera « Gusnka.

Conepkanue mporpaMmbl 10 (UM3MKE HaANpaBiIeHO Ha (HOPMUPOBAHHME ECTECTBEHHOHAYYHOU
IPaMOTHOCTH OOYYarOIIMXCSl U OpraHU3aluIo U3ydeHus (PU3UKU Ha JesITeIbHOCTHON ocHOBe. B mporpamme
1o (U3MKE YYUTHIBAIOTCS BO3MOXKHOCTH y4ueOHOro mpeamera B peanusanuu tpedoanuii ®I'OC OO0 x
IUTAHUPYEMbIM JIMYHOCTHBIM M METAlpeIMETHBIM pe3yibTaTaM O00y4YeHHUs, a TaKkKe MEXKIIPEIMETHbIE CBA3H
€CTeCTBEHHOHAYYHBIX yYEOHBIX MPEJAMETOB HA YPOBHE OCHOBHOTO 0011er0 00pa3oBaHusl.

[Tporpamma 1o ¢u3uKe ycraHaBJIMBaeT pacupesesneHre yueOHoro MaTepuaia o rojam oOyueHus (1o
KJlaccaMm), IIpeylaraeT MpUMEPHYIO IOCIEA0BaTENbHOCTh U3YUEHUSI TEM, OCHOBAHHYIO Ha JIOTUKE Pa3BUTUS
IPEIMETHOTO COJEpkKaHUA U Y4ETE BO3PACTHBIX OCOOEHHOCTEH 00yUaroIuXcsl.

[Tporpamma no usuke pazpaboTaHa ¢ HENbI0 OKAa3aHUS METOINYECKOM TTOMOIIH YUYUTEIO B CO3aHUU
paboueil mporpamMmsl 0 y4eOHOMY ITpEIMETY.

OwusmKa SBISETCS CUCTEMOOOPA3YIOMIMM JJIsi €CTECTBEHHOHAYYHBIX y4EOHBIX MPEAMETOB, MOCKOIBKY
(du3nUecKkre 3aKOHbI JIEXKAT B OCHOBE IPOLIECCOB U SIBICHUH, H3yd4aeMbIX XUMHEH, O10JIOruei, acTpoHOMUEH
U Qu3MUecKoil reorpaduell, BHOCUT BKJIAJ B €CTECTBEHHOHAYYHYIO KapTHHY MHUPA, IPEIOCTaBIsIeT Hanboee
sICHbIE 00pa31bl IPUMEHEHHs HAyYHOI0 METO0/1a T03HAHUS, TO €CTh CII0c00a MoJIyueH sl JOCTOBEPHBIX 3HAaHUN
0 MHpE.

OpnHa U3 rIaBHBIX 3a7ay (QU3MUECKOro oOpa3oBaHUS B CTPYKType 0OLIero oOpa3oBaHUs COCTOUT B
(opMUPOBAHNN ECTECTBEHHOHAYYHOW IPaMOTHOCTH U MHTEpECA K HayKe y 00y4aroIuXxcsl.

N3yuenue ¢pu3uku Ha 6a30BOM ypOBHE MPENOaraeT OBJIAJACHUE CISAYIOIIMMU KOMIIETEHTHOCTSIMH,
XapaKTEepU3YIOIIMMH €CTECTBEHHOHAYYHYIO I'PaMOTHOCTb!

HAY4YHO OOBSACHSATDH SIBJICHUS,
OLICHUBATh U TIOHUMATh 0COOEHHOCTH HAyYHOTO MCCIICIOBAHMUS;
UHTEPIPETUPOBATH JAHHBIEC M UCIOIb30BaTh HAYYHbIE JOKA3aTEIbCTBA AJIS MOJyYE€HUS BHIBOJIOB.

[lenn w3ydeHust PU3MKKM Ha ypOBHE OCHOBHOTO 00IIero oOpazoBaHus ompeneieHbl B Konmenium
npenojiaBanus yueoHoro npeamera «duznka» B 00pa3oBaTeNbHBIX opranuzanusx Poccuiickoit @enepanun,
pean3yIoluX OCHOBHbIE 00111€00pa30oBaTeNIbHbIE TMPOrpaMMbl, YTBEpKIEHHOW pewmeHuem Komnerun
MunucrepcrBa npocserienus Poccuiickoit @eneparun (mpotokoi ot 3 aekadps 2019 r. Ne [TK4sH).

Henun usyvyenus puznku:
npuoOpeTeHne MHTepeca M CTpeMIIeHHs] OOydyaroIMXCsi K HayYHOMY H3YYEHHUIO NPHUPOJIbI, pPa3BUTHE HX
MHTEJJIEKTYaJIbHBIX U TBOPUECKUX CIIOCOOHOCTENH;
pa3BUTHE MPEJICTABICHUI O HAYYHOM METO/ie NMO3HAHUsI U (OPMHUPOBAHUE HCCIEI0BATEIHCKOIO OTHOILICHHS
K OKPYKAIOIIUM SIBJICHUSM;
¢dopMHpOBaHHE HAYyYHOTO MHUPOBO33PEHHs KakK pe3yjibTaTa H3yYEHHUs] OCHOB CTPOCHHUS MaTepuu U
(GyHIaMEeHTaJIbHBIX 3aKOHOB (DU3HKHU;
dbopMHpoBaHUEe NPEJCTABICHUNH O posid (PU3MKHM JUIsl pa3BUTUS JPYTUX €CTECTBEHHBIX HAyK, TEXHUKU U
TEXHOJIOTHIA;
pa3BUTHE MPEICTABIECHUN 0 BO3MOXKHBIX cepax Oyaye mpodeccuoHaTIbHON NesITeTbHOCTH, CBSI3aHHOM C
(bu3KKON, MOArOTOBKA K AaJIbHEHIIEMY O0yYEHHUIO B ’TOM HAIPaBJICHUU.

JlocTikeHne 3THX Lejed HporpaMMel Mo (U3MKE Ha YpPOBHE OCHOBHOIO OOIIEro oOpa3oBaHHUs
o0ecrieunBaeTcs pelieHueM CIeAyoIuX 3a1ay:
npruoOpeTeHne 3HAaHUM O JTUCKPETHOM CTPOEHHUH BEIECTBAa, O MEXaHMYECKHX, TEIUIOBBIX, SJEKTPUUECKUX,
MarHUTHBIX U KBAHTOBBIX SIBJICHUSX;

NpUOOpEeTEeHNEe YMEHUH OMUCHIBaTh U OOBSACHATH (PU3MYECKHE SIBJICHHS C HCIOJB30BAaHUEM IOJIyYE€HHBIX
3HAHUI;

OCBOEHHE METOJIOB PELICHHS MPOCTEHIINX PAaCYETHBIX 3aJad C HCIOJIb30BAHHEM (U3NYECKUX MojIesel,
TBOPYECKUX M MPAKTUKOOPUEHTUPOBAHHBIX 33/1a4;



pa3BUTHE YMEHUH HAONIONATh TPHUPOJIHBIC SIBJICHUS W BBINOIHATH OIBITHI, JIA0OPATOpHBIE PAaOOTHI U
AKCIIEPUMEHTAIbHBIC UCCIICJIOBAHUS C UCTIONB30BAHUEM H3MEPHUTEIBHBIX MPUOOPOB;

OCBOCHHE TPHUEMOB paboThl ¢ wuHboOpMarueln (U3UIECKOTO COACpKAHUS, BKIOYas HHPOPMAIUIO O
COBPEMEHHBIX JOCTHKCHUAX (QU3NKH, aHAIU3 U KPUTUIECKOE OIICHUBAaHUE WH(OPMAIINH;

3HaKOMCTBO €O cepamu MpoPeCCHOHATBLHON JIEATEIIbHOCTH, CBS3aHHBIMUA C (PM3UKOW, ¥ COBPEMEHHBIMH
TEXHOJIOTHSIMHU, OCHOBAHHBIMH HA JOCTHKCHHSIX (PU3HMUECKON HAYKH.

Ha u3yuenue ¢usuku (6a30BbIi ypOBEHb) HA OCHOBE OCHOBHOTO 00111eT0 00pa3oBaHMs OTBOAUTCS 238
gacoB: B 7 kiacce -68 gacoB (2 yaca B Hezeno), B 8 kiacce -68 yaco (2 gaca B Heneno), B 9 kiacce -102
yaca (3 Jaca B HE/ICIIO).

[Ipennaraemeiii B mporpamMme 1o (GU3MKE TepedeHb JTab0paTOPHBIX padOT H  OIMBITOB HOCHUT
PEKOMEH/IaTEIIbHBIN XapaKTep, YIUTEIb JIeIaeT BEIOOP MPOBEICHHUS JTA00PATOPHBIX PA0OT M OIBITOB C YYETOM
WHMBUIYAIbHBIX OCOOCHHOCTEH OOYYarOIIUXCs, CIUCKA IKCIIEPHUMEHTATBHBIX 3a/IaHWi, TpEAiaraéMbIX B
paMKax OCHOBHOTO rOCYIapCTBEHHOIO YK3aMeHa 10 (pH3HKe.

COAEP/KAHUE OBYYEHUA
7 KUIIACC
Pazgen 1. ®u3uka u €€ poJsib B MO3HAHUU OKPYKAKOIIET0 MUPA.

®dusnka — Hayka o mpupoje. SBnenHus npupoasl. GuU3NUEecKUe SIBICHUS: MEXaHUYECKUE, TEIUIOBBIC,
3JIEKTPUYECKHE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.

Ouznyeckue BenU4WHBL. M3Mmepenue Qusndeckux BenwunH. Pusmueckue mpuOopsl. [lorpenrHocTs
u3MepeHuil. MexxayHapoaHas cucTemMa eIMHMUII.

Kak ¢wu3uka m papyrue ecrecTBEHHbIE HAyKH HW3YYalOT NPHPOAY. ECTECTBEHHOHAYYHBIH METOJ
MO3HAHUS: HAOI0IeHNEe, TOCTAHOBKA HAYYHOT'O BOIPOCA, BBIIBIIKEHUE THIIOTE3, SKCIIEPUMEHT 110 MTPOBEPKE
TUIIOTEe3, 00BsICHEHUE HAOMIO1aeMOoT0 sBieHus. Onucanue GU3NIeCKUX SBICHUHN ¢ MOMOIILI0 MOICIICH.

Hemoncmpayuu.

1. MexaHuueckue, TeIUIOBbIC, SJIEKTPUUCCKHE, MATHUTHBIC, CBETOBBIC SIBJICHUS.
2. ®usnueckue MpuOOPHI U MpoLeaypa MPSIMbIX U3MEPEHH aHAaJIOTOBBIM U IIU(PPOBBIM MIPUOOPOM.
Jlabopamopuuvie pabomot u onvimol.
Omnpenenenue EeHbl JeIeHUs KAl K3MEPUTEIHLHOTO MpHodopa.
N3mepenne paccTOsTHUN.
W3mepenne o0bEMa KUAKOCTH U TBEPIOTO Tea.
Omnpenenenue pasMepoB MajbIX TE.
W3mepenne Temneparypsl IpU MOMOIIHU KUAKOCTHOTO TEPMOMETPA U ITaTYMKa TEMIEPATYPBHI.
[IpoBeneHne wuccienoBaHUS IO IMPOBEPKE TUIOTE3bl: JAJbHOCTh MOJETA IIApUKA, MYIIEHHOTO
TOPU30HTAIILHO, TeM OO0JIbIIIe, UeM OO0JIbIlIe BHICOTA MYCKA.
Pa3nen 2. [leppoHayaibHbIe CBeleHUS O CTPOEHHMH BellecTBA.
CrpoeHue BelecTBa: aroMbl M MOJIEKYJIbL, UX pa3Mepbl. OTBITHI, JOKA3bIBAKOIINE TUCKPETHOE CTPOCHUE
BEIIECTBA.

JBrxenue yactuil BemiecTBa. CBsA3b CKOPOCTH JBUKEHHUS YacTHI C TeMmIiiepaTypoil. bpoyHoBckoe
nBkenue, muddysus. BzanmoelicTBre 4acTUIl BEIIECTBA: MPUTHKEHNUE U OTTAIKUBAHUE.

ArperatHble COCTOSIHUSI BEILIECTBA: CTPOEHUE ra30B, KUJAKOCTENW U TBEPIBIX (KPUCTAIIIMYECKUX) TEll.
B3anMocBsI3b MeX1y CBOMCTBAMHU BEIIECTB B Pa3HBIX arperaTHBIX COCTOSHHSIX U UX aTOMHOMOJICKYJISIPHBIM
ctpoeHreM. OcoOOEHHOCTH arperaTHhIX COCTOSIHUIN BOJIBI.

Hemoncmpayuu.

1. HaGmronenue GpOyHOBCKOTO JABHKEHHS.
2. Ha6mronenue nuddy3un.
3. HabGmionenue sBieHU, OOBSICHSFOIIMXCS IPUTSHKEHHUEM WU OTTAIKHBAHUEM YaCTHII BEIECTBA.

Jlabopamopnwvie padbomovt u onvimol.

1. Ouenka quamerpa aToMa METOJIOM PsIOB (C UCTONIb30BaHueM (hoTorpaduwii).
2. OnbITHI IO HAOTIOACHUIO TETIJIOBOTO PACITUPEHHS Ta30B.
3. OmbITHI 10 OOHAPYKEHUIO JEHCTBUS CHII MOJIEKYJISIPHOTO MPUTSHKCHHUS.

Paznen 3. /IBu:keHue U B3auMo/ieiicTBUE TeJl.
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Mexanundeckoe nBrxeHrue. PaBHoMepHOe 1 HepaBHOMEPHOE ABMKEHHE. CKOpOoCcTh. CpenHsisi CKOPOCTh
MIpU HEPABHOMEPHOM JBUKEHUU. PacUE€T myTH U BpeMEHU JBUKEHUS.

SBnenne wHepUMHU. 3aKOH HWHEpUMHU. B3anmopaeicTBHe Ten Kak MPUYMHA W3MEHEHHUSI CKOPOCTH
JBUKEHMS Tesl. Macca kak Mepa uHepTHOCTH Tena. I noTHocTh BemecTBa. CBsI3b IIIOTHOCTU € KOJMYECTBOM
MOJIEKYJI B eJUHUIIE 00bEMa BelIecTBa.

Cuna kak xapakTepucTuka B3aumozencTsus Ten. Cuna ynpyroctu U 3akoH I'yka. MI3mepeHue cuiiel ¢
MOMOILBIO TUHAMOMETPA. SIBIIeHNE TArOTEeHUs U cuiia TskecTr. Cuila TSHKECTH Ha IpYrux IiaHeTax. Bec rena.
Hesecomocts. CnokeHue cuil, HalpaBiIEHHBIX 110 OJHOW Npsimoil. PaBHoxelcTBytomas cui. Cuna TpeHus..
TpeHue CKoJIbXEHHs U TPEHUE NOKos. TpeHne B Ipupoie U TEXHUKE.

Hemoncmpayuu.
Habmoienue MexaHu4eckoro JBUKEHHs Teja.
N3mepeHune ckopocTu IpSIMOIMHENHOTO ABHXKEHUS.
Habntoienue siBieHUs] UHEPIIUH.
Habumronenne n3MeHeHus: CKOpOCTH IPU B3aUMOJIEHCTBUU TEIL.
CpaBHeHHE MacC MO B3aUMOJECHCTBUIO TEJL.
CrnosxeHue cuil, HalpaBJIEHHBIX 110 OJJHOW MPSIMOH.
Jlabopamopnwvie pabomot u onvimeul.
1. OmpeneneHue CKOpOCTH PaBHOMEPHOTO ABMXKEHHUS (1IApUKa B MKUAKOCTH, MOJIEIH JIEKTPUUYECKOIO
aBTOMOOWJIS M TaK Jajee).
Omnpenenenue cpeiHell CKOPOCTH CKOJIbKEHUS OpycKa WK HIapuKa [0 HAKIIOHHON IJIOCKOCTH.
OrnpezeneHue mI0THOCTUA TBEPAOTrO Tea.
OMBITHI, IEMOHCTPUPYIONIUE 3aBUCUMOCTD PACTsDKCHHS (IeopMaIiii) MPYKUHBI OT TMPHIIOKESHHOM
CHUJIBL.
5. OnbIThl, JEMOHCTPUPYIOIINE 3aBUCUMOCTb CHJIbI TPEHHUS CKOJIbKEHHUS OT Beca Tejla U XapakTepa
CONPUKACAIOLIUXCS TOBEPXHOCTEH.

Pa3nes 4. /laBieHune TBEPABIX TeJl, :KUAKOCTEH U I'a30B.

Hasnenue. CriocoObl yMEHbIIIEHUS M YBEIUYEHUS NaBlieHus. /[aBieHue raza. 3aBUCUMOCTD JTaBJICHUS
raza or o0béma, Temneparypsl. llepeqaua naBineHus TBEPABIMU TENAMM, JKUJIKOCTSIMH W ra3aMu. 3aKOH
[Tackans. [TneBMaTuueckue MalvHbl. 3aBUCUMOCTH JABIICHUS KUAKOCTU OT IIIYyOHHBI. [ MapocTaTuueckuit
napajokc. CooOmiaronuecs: cocyasl. ['uapaBinueckiue MEXaHU3MBbI.

ATtmocdepa 3emnu 1 atMocepHoe fAaBieHue. [I[puuuHsl cyrecTBOBaHUS BO3TYITHON 000J0YKH 3eMIIH.
OmnprT Toppuuennu. U3mepenne atMmocGepHOro JaBieHus. 3aBUCUMOCTh aTMOC(EPHOTO JTaBJICHUS OT BBICOTHI
HaJ ypoBHEM Mopsi. [Ipubopsl 1ist usmepenus aTMochepHOro JaBICHHUS.

JlelicTBHE ®KUIKOCTHU U ra3a Ha MOTPYKEHHOE B HUX TeJ0. BriTankuBaromas (apxuMeioBa) cuiia. 3aKoH
Apxumena. [InaBanue ten. BoznyxonnaBanue.

Hemoncmpayuu.
3aBUCHUMOCTBD JaBJIEHUS Ta3a OT TEMIIEPaTypBhl.
Ilepenaya naBieHUs KUIKOCTHIO U Ta30M.
Coob1maronyecs: Cocy/sl.
I'mppaBnnueckuii mpecc.
[TposiBnenue neicTBust aTMOCHEPHOTO JaBICHHUS.
3aBUCHMOCTh BBITAJIKHBAIOIIEH CHIIBI OT 00BbEMA MOTPYKEHHOM YaCTH TeNa U IMIIOTHOCTHU KHUJIKOCTH.
PaBeHCTBO BBITAIKMBAIOILIEH CUJIbI BECY BHITECHEHHON KUAKOCTH.
VYcnoBue ninaBaHus TeN: IUIaBaHUE WK ITOTPY>KEHUE TN B 3aBUCUMOCTH OT COOTHOILIEHUS IJIOTHOCTEH
TeJa U KUJIKOCTH.
Jlabopamopnwvie padbomot u onvimul.
HccnenoBanue 3aBUCUMOCTH Beca Tejla B BOjIe OT 00bEMa NOTPyKEHHOHN B KUAKOCTh YaCTH Tela.
OnpeneneHre BEITATKUBAIONIIEH CUIIBI, IEUCTBYIOIIEH Ha TEJO, MOTPYKEHHOE B KUIKOCTD.
3. TlpoBepka HE3aBHUCHMOCTH BHITAIKMBAIOIICH CHUIIBI, JEHCTBYIOMIEH HA TEJIO B )KHIKOCTH, OT MacChl
Tena.
4. OnbIThl, JEMOHCTPHUPYIOIIME 33aBHCHUMOCTh BBITAIKUBAIONIEH CHUIIBI, JCUCTBYIONIEH Ha TElo B
KUAKOCTH, OT 00BbEMA MOTPYKEHHOM B )KUJKOCTh YACTH T€Ja U OT MJIOTHOCTH KUAKOCTH.
5. KouctpynpoBanue apeomeTpa Uil KOHCTPYMPOBAHHUE JIOJKU U ONpe/iesieHHe €€ rpy30M0AbEMHOCTH.
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Pa3zgea S. Pabora u MOIIHOCTH. JHEPrus.

Mexanuueckasi pabota. MOIIHOCTb.

[IpocTeie MeXaHU3MBI: pbluar, OJIOK, HakKJIOHHas IUJIOCKOCTh. [IpaBmio paBHOBecHs pblyara.
[Ipumenenne mnpaBuia paBHOBecHs pbluara K OJoky. «3omotoe mpasmio» mexanuku. KITJ[ mpocteix
MexaHu3MoB. [IpocTeie MexaHU3MBI B OBITY U TEXHHKE.

Mexanuueckass sHeprus. Kunernueckas u noreHuuanbHas 3Heprus. lIpeBpailieHue oaHOro BHA
MEXaHUYECKOM YHEPTUU B APYroi. 3aKOH COXPAHEHUsI SHEPTUH B MEXAHHUKE.

Hemoncmpayuu.

1. TIpumepsl MIPOCTHIX MEXAaHU3MOB.
Jlabopamopuwie pabomul u onvimol.
1. Ompenenennie pabOThl CHJIBI TPEHHUS IMPU PABHOMEPHOM [BHKEHHHM Tejla MO TOPU30HTaIbHOU
MIOBEPXHOCTH.
2. HccnenoBanue yciaoBHi paBHOBECHS pblyara.
3. Wsmepenue KIT/I Hak1OHHOHN MIIOCKOCTH.
4. H3ydeHue 3aKOHA COXPAHEHUS MEXaHUUECKON YHEPIUHU.
8 KUIACC
Pa3pen 6. TensioBbIe siBJICHUS.

OcHOBHBIE TIOJIOKEHUSI MOJIEKYJIIPHO-KMHETUUECKON TeOpUM CTpOeHus BemiectBa. Macca u pazMepsl
aTOMOB M MOJIeKyJ. ONbIThI, IOATBEPKAAIOIINE OCHOBHbBIE MTOJIOKEHUSI MOJIEKYJIIPHOKMHETHYECKON TEOPHUH.

Monenu TBEPAOTO, )KUIKOTO M Ta3000pa3HOr0 COCTOsIHMIA BemecTBa. Kpucrammmueckine u amophHbIe
Tena. OObSICHEHHE CBOMCTB Ta30B, KHUAKOCTEH M TBEPIBIX TeNl HA OCHOBE MOJOXKEHUH MOJEKYISpPHO--
KHHEeTH4Yeckoi Teopuu. CMauMBaHKE U KallWJUIIpHBIE IBJICHUS. TerIoBoe paclIMpEeHUe U CKaTHE.

Temnepatypa. CBsA3b TEMIIEPATYPBI CO CKOPOCTHIO TEIJIOBOTO JBUKEHUS YacTULl. BHYTpEeHHsIs SHEprusl.
CriocoObI M3MEHEHUsI BHYTPEHHEH YHEPIHU: TEIUIONepeiaya U COBepIIeHrne padoThl. Bubl Teronepenayn:
TEIJIONPOBOJHOCTb, KOHBEKLIUSI, U3Iy4CHHE.

KonuuectBo TeruoThl. YenbHas TEMIOEMKOCTh BellecTBa. TernaooOMEH U TEIJIOBOE PaBHOBECHE.
VYpaBHeHue TerioBoro 6ananca. [InaBnenue u oTBepeBaHNe KPUCTAIIMYECKUX BEIIECTB. Y Ie/IbHAS TEIIOTa
raieHust. [TapooOpa3zoBanue u konaencanus. Mcnapenue. Kunenue. Y nenpHas Teriora mapooOpa3oBaHHs.
3aBUCHUMOCTh TEMIIEpaTyphl KUIIEHUS OT aTMOC(HEPHOTO AaBJICHUS.

BnaxnocTs Bo3ayxa.

OHeprus ToIMBa. Y ieJbHasi TEMJI0Ta CTOPAHHUS.

[Tpunumns! padoTs! TemnoBbix Apurarenei KI1/1 tennoBoro asurarens. Tennossle 1BUraTeNu U 3aIiUTa
OKPYKAaroILEe Cpebl.
3aKOH COXpaHEeHMsI U IPEBPALEHHS] SHEPTUHU B TEIUIOBBIX MPOIIECCaX.

Hemoncmpayuu.
Hab6monenne 6poyHOBCKOTO JBUKEHUS.
HabGmronenue nuddysuu.
Habmonenune siBaeHui cMauMBaHus U KaWUISIPHBIX SBJICHUM.
HaOGnroeHue TerinoBoro pacumpeHus Tell.
V3MeHeHne naBlieHus ra3a pu U3MEHEHUH 00bEMa U HarpeBaHUM UJIU OXJIAXKICHUU.
[TpaBuiia u3MepeHHs TEMIIEPATYPHI.
Bunae! renonepenayn.
OxJaxJieHue Ipu COBEPLIEHUN PabOTHI.
Harpesanue npu coBepiiieHUN padOThl BHEIIHUMU CUJIaMHU.
10 CpaBHeHuE TEMIIOEMKOCTEN Pa3InYHBIX BEILIECTB.
11. HabGnrogenue KuneHus.
12. HaGnroieHue mocTOsSHCTBA TEMIIEPATYPhI ITPU TIABJICHUH.
13. Moenu TEIUIOBBIX JBUTATENEA.
Jlabopamopuwvie pabomul u onvimol.
OnbIThI 1O OOHAPYKEHUIO IEUCTBUS CHUIJI MOJIEKYJISIPHOTO TIPUTSKEHHUSI.
OnbITHI IO BEIpAIIMBAHUIO KPUCTAJUIOB IOBAPEHHOM COJIM MIIM caxapa.
OnbITHI 1O HAOJIOIEHUIO TETJIOBOTO PACIIMPEHUS Ta30B, )KUJIKOCTEH U TBEPABIX TE.
Onpeznenenue AaBIeHUS BO3/yXa B OaJUIOHE LINPUIIA.
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5. OmnbIThl, JEMOHCTPUPYIOUINE 3aBUCUMOCTH JIaBJIEHUS BO3[yXa OT €ro o0bEMa M HarpeBaHUs WIH
OXJIaKICHUSI.

6. IlpoBepka rumoTe3bl JUHEWHOW 3aBUCUMOCTH JUTMHBI CTOJIOMKA >KHUJIKOCTH B TEPMOMETPHUUYECKOMN
TpyOKe OT TeMIeparyphbl.

7. HaGmronenue usmMeHeHHsI BHyTPEHHEH SHEPT U Tejla B pe3ylibTaTe Terionepeaadn u paboThl BHEIIHUX
CHIL

8. HccnenoBaHue siBIEHUS TEINIOOOMEHA MTPU CMELIMBAHUU XOJIOAHON U rOpsYeil BOJIBI.

9. OmnpezneneHue KOJIMYECTBA TEIUIOTHI, MOJYYEHHOTO BOAOH MpH TEmIooOMeHe ¢ HarpeTbiM
METAITMYECKUM LIUIUHIPOM.

10. Onpenenenue yaenbHON TETNIOEMKOCTH BEIIECTBA.

11. UccnenoBanue mporecca CIapeHHs.

12. Onpenenenre OTHOCUTENLHON BIaKHOCTH BO3/yXa.

13. Omnpenenenuie yaeabHOM TEIIOTHI IJIaBICHUS JIbA.

Pa3nen 7. DaekTpudeckue 1 MArHUTHBIE SIBJICHHS.

Onektpuzanus Ten. /[Ba pona anekTpuyeckux 3apsioB. B3aumopeilcTBue 3apsikeHHBIX Tell. 3aKOH
KynoHa (3aBUCHMOCTb CHUJIBI B3aUMOJICHCTBUS 3apPSKEHHBIX T€J1 OT BEJIMUMHBI 3apsI0B U PACCTOSIHUS MEXKTY
TeJIaMu).

Onektpuueckoe nose. Hanpsx€HHocTe  anexTpuueckoro mnons. IlpuHuun — cynepno3unuu
JNEKTPUUYECKUX TOJIeH (Ha KaueCTBEHHOM YPOBHE).

Hocurenu »snexktpuueckux 3apsiioB. OJEeMEHTapHbIM 3iieKTpuueckuil 3apsn. CTpoeHue aroma.
[TpoBOAHMKY M TUAIIEKTPUKU. 3aKOH COXPAHEHHUS AJIEKTPUIECKOTO 3aps/ia.

DNEeKTPUUECKUN TOK. Y CIIOBUS CYLIECTBOBAHUS 3JIEKTPUUECKOIO TOKA. MICTOUHMKN TOCTOSHHOTO TOKA.
JIefcTBHS ANEKTPUYECKOTO TOKa (TEIIOBOE, XUMHUUECKOE, MATHUTHOE). DIEKTPUUECKUN TOK B JKHUJIKOCTSIX U
razax.

Onektpuueckas uenb. Cuna Toka. DnekTpudeckoe HampspkeHue. CoONpoTHUBIEHUE TMPOBOIHUKA.
VY aenbHOE CONpOTUBIIEHHUE BellecTBa. 3akoH OMa juid ydactka uenu. [locnenoBarenbHoe U napauieabHOE
COEIMHEHHUE MPOBOTHUKOB.

Pabora u MomHOCTh 3aeKTpUuecKoro Ttoka. 3akoH JDxoyms—JleHna. OnexTpuueckue LENU U
MOTPEOUTENH SIEKTPUUECKOM 3Heprun B ObITy. KopoTkoe 3aMbIkaHUeE.

ITocrosiHHbIE MAarHUTHI. B3anmoneiicTBHE MOCTOSTHHBIX MarHUTOB. MaruutHoe noJjie. MarHuTHOE 1ose
3eMiM M €ro 3HaueHue A KU3HM Ha 3emuie. OnelT Opcrefa. MarHUTHOE IOJIE AJIEKTPUYECKOrO TOKA.
[IpumeHeHne >JI€KTPOMarHUTOB B TexHUKE. JlelicTBUE MarHUTHOTO IOJIS HAa MPOBOJHUK C TOKOM.
DNEKTpOABUTATEIb ITOCTOSHHOTO TOKa. MCronp30BaHuE IEKTPOABUTATENEH B TEXHUUECKUX YCTPOMCTBAX U
Ha TPaHCIOpTE.

Oneiter @apanes. SBneHne snekTpoMarHUTHOM MHAYKIMM. lIpaBuno JleHma. DiekTporeHeparop.
CrocoObI TOTYYeHUS DJIEKTPUUECKOU YHEPTUU. DIEKTPOCTAHIIUN HA BO3OOHOBIISIEMBIX HCTOYHUKAX SHEPTHH.
Hemoncmpayuu.

DneKkTpusanus Ted.
JIBa poza aNEeKTpUYECKUX 3aps10B U B3aUMOJICHCTBUE 3aPSDKEHHBIX TEIL.
YCTpoUCTBO U IEHCTBHE IIEKTPOCKOIIA.
DJIeKTpOoCTaTUYECKast UHTYKLIUS.
3aKOH COXpaHEHMsI AJIEKTPUUECKUX 3apsiI0B.
ITpOBOAHMKY U TUDIIEKTPUKH.
MonenupoBaHue CUIIOBBIX JIMHUHN 3JIEKTPUUECKOTO MOJIS.
VcTOYHUKH IOCTOSTHHOTO TOKA.
JleficTBHS 2EKTPUYECKOTO TOKA.
0. DieKTpuYecKuil TOK B )KUIKOCTH.
1. I"a30BBIit pa3ps.
12. I3mepenue cuibl TOKa aMIIEPMETPOM.
13. M3MepeHue 2IeKTPUIECKOTO HAPSHKEHHS BOJIETMETPOM.
14. PeocraT 1 Mara3uH CONpOTHUBICHHH.
15. BzanmoielicTBrE MOCTOSTHHBIX MAarHUTOB.
16. MozaenupoBaHre HEBO3MOKHOCTH Pa3/Ie€IeHNUs MOITI0OCOB MarHUTA.
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17. MonenupoBaHue MarHUTHBIX MOJIEH MOCTOSHHBIX MAarHUTOB.
18. OmeIT Dpcrena.
19. MarauTtHOE 10JIe TOKa. DJIEKTPOMAarHurT.
20. [leficTBHME MAarHUTHOTO TOJISI HA TIPOBOJHUK C TOKOM.
21. DneKkTpoABUraTeNb MOCTOSHHOTO TOKA.
22. UccneoBanue SIBICHUS JIEKTPOMArHUTHON HHYKIIUH.
23. OnbiTel Dapajnes.
24. 3aBUCUMOCTH HAIpaBJICHHUs] UHAYKIIMOHHOTO TOKA OT YCJIOBUN €r0 BOZHUKHOBEHHSI.
25. DyeKTporeHepaTop MOCTOSHHOTO TOKA.
Jlabopamopuwie pabomul u onvimol.
OnbITHI 1O HAOIIOCHUIO SJIEKTPU3ALUU TNl MHAYKLIHEH U PU COTPUKOCHOBEHUU.
HccnenoBanue ASWCTBUS SJEKTPUIECKOTO OIS HA IPOBOJAHUKU U TUDIICKTPUKH.
COopka u mpoBepka padOoThI JIEKTPHUUECKOH IEMH TOCTOSHHOTO TOKA.
W3mepenue U peryImpoBaHue CUIIbI TOKA.
W3mepenue u peryinpoBaHue HAMPSKEHUS.
HccnenoBanue 3aBUCUMOCTH CHIIBI TOKA, UAYIIETO Yepe3 pe3UCTOP, OT CONPOTUBIIEHUS PE3UCTOpa U
HAIPSDKEHUS Ha Pe3UCTOpe.
7. OnbITHL, AEMOHCTPHUPYIOUINE 3aBHCUMOCTH AJIEKTPUYECKOTO COIMPOTHBIICHHUS NPOBOJHUKA OT €ro
JUTMHBI, TJIOIIAN MTOTIEPEYHOTr0 CEUCHUS U MaTepuana.
8. IlpoBepka mpaBuiia CJIOXKEHHUS HANPSHKCHUHN TPH MTOCIIET0BATEILHOM COSTMHEHUH JIBYX PE3UCTOPOB.
9. IlpoBepka mpaBuiia JUisl CUJIbI TOKA MPU MapasieIbHOM COSTUHEHUH PE3UCTOPOB.
10. Omnpenenenrie pabOTHI AMEKTPUISCKOTO TOKA, UAYIIETO Yepe3 PE3UCTop.
11. OmnpeneneHyie MOIIHOCTH 3JEKTPHUUECKOT0 TOKA, BBIACISEMOM Ha PE3UCTOPE.
12. UccnenoBanue 3aBUCUMOCTH CHITBI TOKA, HYIIETO Yepe3 JIAMIIOUKY, OT HANpsHKEHUS Ha HEH.
13. Omnpenenenne KI1J[ narpesarens.
14. VccnenoBanre MarHUTHOTO B3aUMOZCHCTBUS TIOCTOSTHHBIX MAarHUTOB.
15. 3y4yeHre MarHUTHOTO TOJISt TOCTOSTHHBIX MAarHUTOB MPH UX O0BEIUHEHUU U Pa3/ICICHUN.
16. MccnenoBanue ACWCTBUS SJIEKTPUIECKOTO TOKA HA MATHUTHYIO CTPEIIKY.
17. OnpIThl, AEMOHCTPUPYIOIINE 3aBUCUMOCTh CHJIBI B3aWUMOJEUCTBUS KATYIIKH C TOKOM U MarHura ot
CHJIBI TOKA W HANpaBJICHUS TOKA B KaTYIIKE.
18. N3y4enwue neiicTBUS MAarHUTHOTO TOJISI HA TPOBOJAHUK C TOKOM.
19. KorcTpynpoBaHue 1 U3y4eHne paboThI dJIEKTPOIBUTATEISL.
20. Uzmepenue KI1J] anexTpoaBUraTeIbHON YCTAaHOBKU.
21. OnBITEI IO WCCIIEIOBAHUIO SIBICHUS DJIEKTPOMArHUTHOM WHAYKIMHU: WCCIEIOBaHWE W3MEHEHUI
3HAUEHUS U HAMPaBJICHUS WHIYKIIMOHHOTO TOKA.

ogakrwdpE
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Pa3pnen 8. Mexanuyeckue siBJICHUS.

Mexanudeckoe aBWkeHHe. MarepuanbHas Touka. Cucrema orcuéra. OTHOCHUTENBHOCTH
MEXaHHYECKOr0 JBM)KEHUsA. PaBHOMEpHOE MpsSMONMHENWHOE ABWKEHHE. HepaBHOMEpHOE NPSMOJIMHEIHOE
nBukeHue. CpeHsss U MTHOBEHHAs: CKOPOCTh TeJla TP HEPABHOMEPHOM JBUKEHUU.

VYckopenue. PaBHoyckopeHHOE npsMouHeHOe aBrkeHne. CBoOoHoe nagenne. OnbiTel [anumes.

PaBHOMepHOE nBmkeHUE TO OKpyx)HocTu. Ilepuon u uactora oOpamieHus. JluneliHas W yrioBas
ckopocTH. LleHTpocTpeMHUTENIBHOE YCKOPEHHUE.

Ilepssiit 3akoH HbroTona. Bropot 3akon Herorona. Tperuii 3akon HerotoHa. [IpuHiun cynepno3unuu
CHII.

Cuina ynpyroctu. 3akoH ['yka. Cuna TpeHUs: cuiia TPEHUsl CKOJIbXKEHUS, CUJIa TPEHUS MOKOsl, IPYrue
BU/JIbI TPEHUS.

Cuna TsDKeCTH M 3aKOH BCEMUPHOTO TATOTEHHUS. Y CKOPEHHE CBOOOJHOTO MajieHus. J[BuxkeHune rianet
Bokpyr ComHiia. [lepBas kocmMuueckas ckopocTb. HeBecoMocTh 1 eperpysKH.

PaBHOBecne MarepuanbHOW TOYKH. AOCONMIOTHO TBEpAOE Teno. PaBHOBecwme TBEPIOTO Tena ¢
3aKpEIUIEHHON OChIO BpalieHuss. MoMeHT cuibl. LIeHTp TsoxecTu.



Nmnynbc tena. M3mMeHnenue umnynbca. MMmynabc cuiibl. 3aKOH COXpaHEHUsI UMIyJibca. PeakTuBHOE
JIBUKEHHUE.

Mexanudeckass paboTa U MOIIHOCTh. PaboTa cmil TsDKECTH, yNnpyroctd, TpeHus. CBs3b SHEPTHH U
pabotel. [ToreHunanbHas 3Heprus Tena, NOJHATOrO HaJl MOBEPXHOCTHIO 3eMiH. [loTeHIManbHas 3Heprus
cxkatol npyxuHbl. Kunermueckas sHeprus. Teopema O KHHETHMUECKOW HHEPrUU. 3aKOH COXpPaHEHUs
MEXaHUYECKON YHEPTUU.

Hemoncmpayuu.

1. HaOGmronenne MeXaHUYeCKOro JIBUIKEHHS TeJla OTHOCUTEIBHO Pa3HBIX TEJI OTCUETA.

2. CpaBHEHHE MyTeH U TPAEGKTOPHM ABMIKEHUS OJHOTO U TOTO K€ Tejla OTHOCUTEIbHO Pa3HBIX Tell
OTCU€Ta.

3. H3MmepeHue CKOPOCTH U YCKOPEHUS MPSIMOJIMHEHHOTO ABUKCHHUS.

4. HccnenoBaHue NPU3HAKOB PABHOYCKOPEHHOTO JIBUYKEHUSI.

5. HaOmtonenue IBrKeHUS Teja MO OKPYKHOCTH.

6. HaOnromenne MexaHWYECKUX SBJICHHM, MPOUCXOMANIMX B cucTteMe oTcuéra «Temexka» mpu e€
PaBHOMEPHOM U YCKOPEHHOM JIBUKEHHH OTHOCUTENILHO KaOHHETa (DPU3HUKH.

7. 3aBUCUMOCTb YCKOPEHHS TeJla OT MAcChl TeNa U ACHCTBYIOLIEH Ha HETO CUJIBL.

8. HaOmronenue paBeHCTBa CHJI IPU B3aUMOJICHCTBUH TEJ.

9. H3meHnenwue Beca Tela Ipu yCKOPEHHOM JIBHKEHHH.

10. [Tepenaya ummynbca Mpu B3aUMOICHCTBUU TEJL.

11. [IpeoGpa3oBanust SHEPTUU IPU B3aUMOJECHCTBUU TEN.

12. CoxpaHeHue uMIyibca Mpu HEYIPYroM B3aUMOACHCTBUH.

13. Coxpanenue UMITyJIbCa IPH A0COIOTHO YIIPYTOM B3aUMOJICHCTBUY.

14. HabGmroieHre peaKTHBHOTO JBUKCHUS.

15. CoxpaHeHne MeXaHU4eCKOW SHEPTUH MpU CBOOOIHOM I1aJICHUU.

16. CoxpaHeHue MexaHW4eCKO SHEPTUU MPH JABMKEHUU Tella MO IeWCTBUEM MPYKHUHBI.

Jlabopamopuuvie padbomot u onvimol.

1. KouctpyupoBaHue TpakTa JUisl pasroHa W JalbHEHIIEr0 PaBHOMEPHOTO JBIDKEHHUS IIApUKa WM
TEJEKKHU.

2. OrmpeneneHue cpeiaHEd CKOPOCTH CKOJBXEHUS Opycka WU JBIKEHHUS IapuKa MO HAKIOHHOM
IJIOCKOCTH.

3. OmpeneneHne yCKOpeHUs Tella IPU paBHOYCKOPEHHOM JIBUKEHUU 110 HAKJIOHHOM MIOCKOCTH.

4. HWccnenoBaHue 3aBUCHUMOCTH IyTH OT BPEMEHM IPH PaBHOYCKOPEHHOM JBMKEHHM 0€3 HauyalbHON
CKOPOCTH.

5. IlpoBepka rumoressl: €ciM IMPUH PABHOYCKOPEHHOM JABM)KEHHHM 0€3 HauyalbHONW CKOPOCTH IIYTH
OTHOCSITCS KaK psii HEYETHBIX YUCEIl, TO COOTBETCTBYIOIUE MPOMEKYTKH BPEMEHH OJIMHAKOBBI.

6. HccrnemoBaHue 3aBHCUMOCTH CHIIBI TPEHHSI CKOJIBKEHHS OT CHIIBI HOPMAIIBHOTO JaBIICHHSL.

7. OmnpeneneHue KO3PpPUIUEHTA TPEHUS CKOIbKEHHUS.

8. Ompenenenue KECTKOCTH MPYKUHBL.

9. Omnpenenenne paOOThl CHIBI TPEHUS NPU PABHOMEPHOM JIBIDKEHHUHM Teja 10 TOPU3OHTAIBHOMN
MOBEPXHOCTH.

10. Onpenenenne paboOThI CUIIBI YIPYTOCTH MPU MOABEME Ipy3a C UCIHOIB30BAHUEM HEMOJBM)KHOTO U
MOJIBU’KHOTO OJIOKOB.

11. M3yueHne 3akOHa COXPAHEHUS SHEPTUH.

Pa3nesn 9. Mexannueckue Koj1e0aHUS M BOJIHBI.

KonebarensHoe nBuxkenne. OCHOBHBbIE XapaKTEPUCTUKMU KoJeOaHWiA: MEpHoJl, 4acToTa, aMIUIMTY/A.
MaremaTtuueckuii U IpyXKMHHBIN MasTHUKH. [IpeBpaliienue snepruu npu KojaedaTeabHOM ABUKEHUU.

3aryxatomue konebanus. BreiHyxneHHble konebanus. Pezonanc. Mexanndeckue BosiHbl. CBOHCTBa
MEXaHWYeCKHUX BOJIH. [IpofonbHbIE U TonepedHble BOJIHBI. [IMHA BOJIHBI M CKOPOCTh €€ paclpOCTpaHEHUS.
MexaHuueckre BOJIHBI B TBEPAOM TellE, CEHCMUUYECKNE BOJIHBI.

3Byk. ['pomMKoOCTb 3ByKa U BeicOTa TOHA. OTpakeHue 3ByKa. IHPpa3ByK U yIbTpa3BYK.

Hemoncmpayuu.

1.
2.

Hab6nronenue konebanuii Ten moa 1eHCTBUEM CHITBI TSDKECTH W CHJTBI YITPYTOCTH.
Hab6monenue xonebanuii rpyza Ha HUTH U Ha TIPY>KHUHE.



HabGnronenue BeIHYKIEHHBIX KOJIeOaHUH U Pe30HAHCA.
Pacnipoctpanenue npooabHBIX U MONEPEYHBIX BOJIH (Ha MOJICNHN).
Habmioienue 3aBUCUMOCTH BBICOTHI 3BYyKa OT YaCTOTHI.
AKYCTHUYECKHI1 pe30HaHC.
Jlabopamopnwvie pabomot u onvimeol.
Omnpenenenue 4acToThl U IEproia KojeOaHuii MaTEMAaTUYECKOr0 MasiTHUKA.
Omnpenenenne 4acToThl U Meproia KoiaeOaHui Npy>KUHHOTO MasiTHUKA.
HccnenoBanue 3aBUCUMOCTH NEPHOIA KOJICOAHNH MTOABEIICHHOTO K HUTH Ipy3a OT JUIMHBI HUTH.
HccnenoBanue 3aBUCMMOCTH TIepro/ia KoiaeOaHuM MPYKUHHOTO MasiTHUKA OT MaccChl rpysa.
[TpoBepka HE3aBUCHMOCTH TEpUOIa KoJeOaHU rpy3a, MOIBEIMIEHHOTO K HUTH, OT MacChl Ipy3a.
OnBITHI, JEMOHCTPUPYIOIIME 3aBUCUMOCTh MEpPUOJa KOJICOAHUHM MPYKUHHOTO MasiTHUKA OT MacChl
rpy3a 1 )KECTKOCTHU MPYKHUHBI.
7. W3mepeHue yckopeHHUs! CBOOOIHOTO Ma/ICHUS.
Paznen 10. DiieKTPOMArHUTHOE 0JIe U 3JIeKTPOMATrHUTHbIE BOJIHBI.
DNIEeKTPOMarHUTHOE Toje. DJIeKTpOMarHuTHele BONHBI. CBOMCTBA AyeKTpoMarHUTHBIX BOJH. Ilkana
3JIEKTPOMArHUTHBIX BOJIH. VCIIOIB30BaHKE 3JIEKTPOMArHUTHBIX BOJIH IS COTOBOM CBSI3H.
DnexkTpoMarHuTHas mpupojaa ceera. CkopocTh cBeTa. BonHOBEIE cBOIiCTBa CBETA.
Hemoncmpayuu.
1. CsgoiicTBa AJIEKTPOMArHUTHBIX BOJH.
2. BosHOBBIE CBOHCTBa CBETA.
Jlabopamopnuvie pabomot u onvimel.
1. W3yueHue CBONCTB 3J€KTPOMArHUTHBIX BOJH C TOMOLIbI0 MOOUIIBLHOIO TenepoHa.
Pasznea 11. CBeToBbI€e IBJICHHUS.
JlyueBas mopenb cBera. Mcrounuku cBera. I[lpsimonuHeiiHOe pacmpocTpaHeHUE cBeTa. 3aTMEHHUS
Connua u Jlynsl. Otpaxenue cera. [Lnockoe 3epkaio. 3aKoH OTpa)KEHUs CBETA.
[Ipenomnienne cBera. 3akoH ImpelomyieHuss cBera. [lonHOe BHYTpPEHHEE OTpakeHUE CBETa.
Hcnonp30BaHre MOTHOTO BHYTPEHHETO OTPAXKEHUS B ONTHYECKUX CBETOBOJAX.
Jlunza. Xop nyueit B munze. OnTudeckas cucrema ¢oToarmapara, MUKpOCKOIIa U Teseckorna. ['na3 kak
ONnTHYECKask CUCTeMa. bIu30pyKoCTh U JaIbHO30PKOCTb.
Pasnoxenue 6enoro cera B criektp. OnbiThl HptoToHa. CliokeHHe crieKTpalibHbIX LBETOB. J{ucnepcus
CBETa.
Hemoncmpayuu.
[TpsMonuHeiHOe pacipoCTpaHEHHE CBETA.
OtpaxkeHue cBera.
[Tony4yenne n300paXkeHUH B TIIOCKOM, BOTHYTOM M BBIITYKJIOM 3€pKajiax.
IIpenomnenue ceera.
OnTHueckuil cBeTOBOJ.
Xox myueil B cobuparoliei JuH3e.
Xox J1ydeil B paccenBarolel JIMH3E.
[Tonryuenue n300paxeHU ¢ TOMOIIBIO JINH3.
[Tpuniun peiictBus goroamnmapara, MUKPOCKONA U TEJIECKOIA.
10. Mogens riasa.
11. PaznoxxeHue 6enoro cBeTa B CIIEKTP.
12. Tlony4enune 6enoro cBera Mpy CIOKEHUH CBETA PA3HBIX I[BETOB.
Jlabopamopuwvie pabomul u onvimol.
1. UccnenoBaHue 3aBUCUMOCTH yTJila OTPa)KEHUSI CBETOBOI'O JIyda OT YIJia MaJeHHUs.
N3yueHne xapakTepuCTHK U300pakeHuUs MpeIMeTa B IIIOCKOM 3epKaie.
HccnenoBanue 3aBUCHUMOCTH YIJla MPEIOMJICHHUS CBETOBOTO Jiyuya OT yrja MaJeHHs Ha TpaHUIe
«BO3YX—CTEKIIO».
[Tomy4yenue n300pakeHUiA ¢ TTOMOIIBIO COOUPAIOIIEH JTUH3HI.
Onpenenenne GOKYCHOTO PACCTOSHUS M ONTUYECKON CUIIbI COOMPAIOIIEH JINH3BI.
OnBITHI MO PA3JI0KEHUIO OEJI0ro CBETa B CIIEKTP.
OnbITH IO BOCTIPHUSTHIO I[BETA IPEMETOB MPH UX HAOIIOJCHUN Yepe3 LIBETOBbIE (PUIIBTPHI.
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Pa3nes 12. KBanTOBBIC SIBJICHUS.

OmnsiThl Pezepdopna u mnanerapHas mojens atoma. Mozens aroma bopa. Mcnyckanue u morsomnienue
cBeta aToMoM. KBaHThI. JIMHEHYaThIe CIIEKTPHI.

PagnoaktuBHOCTh. Anbda, 6eta- u ramma-uznydenus. CTpoeHre aToMHOTo siapa. HykinonHast Mmogens
aTomMHoro sapa. M3oronel. PannoaktuBHelie npespanienus. llepron nonypacnana aToOMHBIX s1€Ep.

Snepuble peakiuu. 3aKOHBI COXPAHEHHS 3apsiIOBOIO0 M MAacCOBOT'O YHUCEN. DHEPrusi CBS3M aTOMHBIX
anep. CBsi3b Macchbl ¥ 3Hepruu. Peakuuu cuHtes3a u aenenus saep. Mcrounnku sueprun ComnHia v 3BE371.
SInepnas sHepreTuka. JIeMcTBUSA paguOAKTUBHBIX U3JIyYCHUN HA )KUBbIE OPTAHU3MBI.

Hemoncmpayuu.
CreKTpbl U3J1y4€HUs U TOIJIOIIEHNUS.
CrexTpsl pa3Iu4yHbIX T'a30B.
CrnexTp BoaOpo/Ia.
Habmroienue TpekoB B kamepe Bunbcona.
Pabora cuéTunka HOHU3UPYIOIIMUX U3TYyUEHUH.
Perucrpanus uznydeHusi pUpPOJAHBIX MUHEPAIOB U IPOTYKTOB.
Jlabopamopuwsie pabomot u onvimol.
1. HaGumroneHue CIUIOMIHBIX U JTMHEWYATBIX CIIEKTPOB U3ITYUCHHUS.
2. HWccnemoBanue TPEKOB: U3MEPEHUE SHEPTUU YACTHUIIBI 10 TOPMO3HOMY ITyTH (110 hoTorpadusim).
3. H3mepenwne paanoakTHBHOTO (POHA.

IToBTOpHTEIBLHO-0000 AN MOYIb.

[ToBTOpUTENHEHO-0000IIAIOMIMK  MOAYJ b MpEeIHa3HaueH [UIsl CUCTeMaTh3aluu U 0000IeHus
IPEIMETHOTO COJICPKAaHUS U OIBITA ETETLHOCTH, IPHOOPETEHHOTO PH U3YYEHHH BCETO Kypca (hHu3mKm, a
TakKe JUIS TMOATOTOBKM K OCHOBHOMY TOCYIApCTBEHHOMY OJK3aMeHy Mo ¢u3uke ans oOydaromuxcs,
BbIOpaBIIMX ATOT y4EOHBII MpeaMeET.

[Ipu n3yyeHun JaHHOTO MOAYJISl PEANM3YIOTCA U CUCTEMATU3UPYIOTCS BUBI 1€ATEIbHOCTH, HA OCHOBE
KOTOpBIX 00€CIEeUMBACTCSl JOCTUKEHHE NPEIMETHBIX W METalpeIMETHBIX IUIaHUPYEMbIX pPE3YyJIbTaTOB
oOyueHus, GOpMUPYETCSI €CTECTBEHHOHAYYHAasi TPAMOTHOCTh: OCBOCHHE HAayYHBIX METOJIOB HCCIIEAOBAHUS
SIBICHUHA TPUPOABl M TEXHHUKH, OBJIAJCHUE YMEHHUSMH OOBSCHATH (DU3MUECKUE SBICHHS, NPUMEHSISA
MOJIyYeHHbIE 3HAHUS, PEIlaTh 3a/1a4d, B TOM YHCJIE KaYECTBEHHbIEC U HKCIIEPUMEHTAJIbHBIE.

[IpyHIMIIIAIBbHO JEATENBHOCTHBIA XapakTep [NaHHOIO pasjellia pealu3yercs 3a CYET TOro, 4TO
oOyyaroIuecs BHIIOIHSIIOT 3aJaHHsl, B KOTOPBIX UM IIpelaraercs:

Ha OCHOBE IIOJIYYEHHbIX 3HAHMW pACIIO3HABATh U HAYYHO OOBICHATH (PU3UYECKHE SBJICHUS B
OKpY Karolllel IPUPOJIE U IOBCETHEBHOM JKU3HH;

HCIIOJIb30BaTh Hay4YHbIE METOJbl MCCIEeN0BaHUS (U3MUYECKUX SIBICHUN, B TOM YHUCIIE I MPOBEPKU
TUIIOTE3 U NOJyYEHUS] TEOPETUYECKUX BBIBOJIOB;

OOBSCHATh HayyHbl€ OCHOBBI HauOOJEe BAKHBIX JOCTHUKEHHH COBPEMEHHBIX TEXHOJIOTHH, Hampumep,
IIPAKTUYECKOIO MCIOJIb30BaHUS PA3JIUYHBIX MCTOYHMKOB JHEPIMM Ha OCHOBE 3aKOHA IIPEBpAIICHUS U
COXPaHEHHUsI BCEX U3BECTHBIX BUI0B YHEPTHH.

o E

IVMIAHUPYEMBIE PE3YJIbTATbI OCBOEHUS NPOT'PAMMBI IO ®U3UKE HA YPOBHE
OCHOBHOI'O OBIIEI'O OBPA30OBAHUA
W3ydyenue ¢u3MKM Ha YpPOBHE OCHOBHOIO 0OIIero oOpa3oBaHMsI HANpaBiI€HO Ha JOCTH)KEHHE
JUYHOCTHBIX, METAIIPEIMETHBIX U MPEIMETHBIX 00pa30BaTEeIbHBIX PE3yIbTATOB.
B pesynbrare nzydenus pu3nku Ha ypOBHE OCHOBHOTO 00I1Iero oOpa3oBaHus y 00ydaromerocs: OyayT
c(OpMHUPOBAHBI CIETYIONINE TUYHOCTHBIE PE3YIIbTAThl B YACTH:
1) naTPHOTHYECKOr0 BOCIIUTAHUSA:
v/ TIposIBIIEHHE WHTEpeca K HCTOPHU U COBPEMEHHOMY COCTOSIHHIO POCCHICKOM (DH3UUECKOM HAYKH;
v’ IIEHHOCTHOE OTHOIIEHHE K JOCTHKEHHUAM POCCHHCKUX YUEHBIX -(DU3UKOB;
2) rpaKIaHCKOI0 M 1YXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUS:
v TOTOBHOCTb K AKTUBHOMY YYaCTHUIO B O6CY)K)I€HI/II/I 06H1€CTBGHHO 3HAYUMBIX U DTHYCCKUX npo6neM,
CBSI3aHHBIX C MPAKTUYECKUM MIPUMEHEHHUEM JTIOCTUKEHUN (PU3UKY;
v OCO3HAaHHUE BaAX)KHOCTU MOPAJIbHO-3TUYCCKUX MMPHUHIIUIIOB B ACATCIIBHOCTHU y‘IéHOl"O;
3) 3cTeTH4YeCKOro BOCTIUTAHMS



v’ BOCIIPHUSITHE ICTETHUCCKUX KAueCcTB (DU3UUCCKOM HAYKH: e€ TapMOHUYHOTO TIOCTPOEHHUsI, CTPOTOCTH,

TOYHOCTHU, TaKOHUYHOCTH;
4) HEHHOCTH HAYYHOI'O MO3HAHUSA:

v/ 0CO3HaHWE IEHHOCTH (PU3MYECKON HAYKH KaK MOIIHOrO MHCTPYMEHTa MO3HAHUS MHPA, OCHOBBI
Pa3BUTHS TEXHOJIOTUH, BAXKHEHIIIEH COCTABIISIONIECH KYJIbTYPHI;

v/ pasBuTHE HAYYHOU JIFOOO3HATEIBHOCTH, MHTEPECA K UCCIIEOBATEIbCKOMN IEATENLHOCTH;

5) popmupoBaHus KyJbTYPbI 310POBbSI 1 IMOIMOHAJBLHOI0 0J1ATr0NOJy U

v/ 0CO3HaHHE IIEHHOCTH O€30IaCHOr0 00pa3a JKU3HU B COBPEMEHHOM TEXHOJIOTHIECKOM MHUPE, BAXKHOCTH
mpaBuJl 0€30MacCHOrO IMOBEACHUS HA TPAHCIOPTE, Ha JOpOrax, ¢ SJICKTPUUECKUM M TEIJIOBBIM
000py/1I0BaHUEM B IOMAIIHUX YCIOBUSIX;

v" c(OpPMHUPOBAHHOCTH HaBbIKa peIeKCHH, IPU3HAHKE CBOECTO MpaBa Ha OMIMOKY M TaKOro JKe Ipasa y
JPYTrOro 4ej0BeKa;

6) TPy10BOT0 BOCIIUTAHMS:

v aKTUBHOE ydYaCTHE B pEIICHUM TPAaKTHYECKUX 3amad (B paMKax CeMbH, 00pa3oBaTeIbHOMN
OpraHu3aIyy, ropoja, Kpasi) TEXHOJIOTMYECKON U COLIMaIbHOW HApPaBICHHOCTH, TPEOYIOIIUX B TOM
qrciie ¥ PU3NIECKUX 3HAHUM;

v HHTEpeC K MPaKTHYECKOMY U3y4EeHHIO PO(ECCHid, CBA3aHHBIX C (PU3UKOM;

7) IKOJIOTM4€eCKOr0 BOCIIMTAHMS:

v/ opueHTalMs Ha NMpUMEHEHHe (DU3UYCCKUX 3HAHWM JUIA PEIICHHS 3a1ad B O0JaCTH OKPY/KAIOIICH
CpeJibl, IUTAHUPOBAHUS IIOCTYIIKOB U OLIEHKH X BO3MOKHBIX IIOCIEACTBUM JUIs OKPY’KAIOLIEH Cpebl;

v/ 0CO3HaHHME III00ATBHOrO XapaKTepa SKOJIOTHUECKUX TPOOJIEM U ITyTeH UX PELIEHHUS;

8) aganTannu K M3MEHSIOUIMMCH YCJI0BUAM COUMAJIBLHON ¥ IPUPOIHOM Cpeabl:

v\ NOTpeGHOCT, BO B3aWMOJCHCTBUU TIPH BBINOJHEHWH WCCICIOBAHUNA M IPOEKTOB (DU3UUECKOM
HaIPaBJICHHOCTH, OTKPBITOCTh ONBITY U 3HAHUSIM JIPYTHUX;

v/ TNOBBIIIEHHE YPOBHS CBOEH KOMIIETEHTHOCTH Yepe3 MPAKTHIECKYIO JeATeIbHOCTD;

v\ 1notpeOHOCTs B (OPMUPOBAHUU HOBHIX 3HAHMH, B TOM uHCjie (HOPMYIMPOBATH HIEH, MOHATH,

TUIOTE3bI 0 (PU3HUECKUX O0BEKTaX U SBICHUSIX;

oco3HaHue Ae(PUINTOB COOCTBEHHBIX 3HAHUW M KOMIIETEHTHOCTEH B 007acTH (PU3UKY;
IUTAHUPOBAHKE CBOETO Pa3BUTHI B MPUOOPETEHUN HOBBIX (PM3UUYECKUX 3HAHUM;

CTpEMJICHUE aHAIM3UPOBATh M BBIBIATH B3aUMOCBS3H IMPHUPOJBI, OOIIECTBA U SKOHOMHKH, B TOM
YHCIIe C UCTIOJIb30BaHUEM (DU3MUECKUX 3HAHUM;

v/ OlleHKa CBOMX JEHCTBHI C YYETOM BIIMSHHS Ha OKPYKAIOUIYIO CPENy, BO3MOKHBIX TII00aTbHBIX

MTOCJIEJCTBHM.

METANPEIMETHBIE PE3YJIbTATHI

B pesynbrare ocBoeHMs mporpammbl IO (pU3MKe Ha ypOBHE OCHOBHOTO OOILIEro oOpa3oBaHMs Yy
obOyyaromierocss Oyayt chOpMUPOBaHBI MeTaNpeAMeTHbIE Pe3yJbTAThl, BKIIOUYAIOIINE TO3HABATEIbHBIC
YHHUBEpCalIbHbIe Y4eOHbIE NEHCTBUS, KOMMYHUKATUBHBIE YHUBEPCAIbHbBIE YUeOHbIE ACHCTBUS, PETYIATUBHBIC
YHHMBEpCaIbHbIEC yUEOHbIE 1eHCTBUS.

Ilo3naBaTebHBbIE YHHBePCAIbHbIE YUeOHbIE 1eCTBUSA
Ba3oBble 1oruyeckue AelicTBus:
BBISIBJISITH U XapaKTePU30BaTh CYIIECTBEHHBIE MPU3HAKN OOBEKTOB (SBJICHHIA);
yCTaHABJIMBATh CYLIECTBEHHBIN MPU3HAK KJIAaCCU(PUKAIIUN, OCHOBAHUS JUIsl 0000IIEHUSI U CPAaBHEHUS;
BBISIBJISITH  3aKOHOMEPHOCTH M TMPOTUBOPEUHsT B pacCMaTpUBaeMbIX (akTaxX, JaHHBIX W HAOIIOJIEHUSX,
OTHOCSIIIIUXCS K PU3UUECKUM SIBIICHUSIM;
BBISIBJISITH  TIPUYMHHO-CJIC/ICTBEHHBIC CBSI3U MPU W3YYCHHH (U3NYECKUX SIBICHHA M TIPOIECCOB, eNaTh
BBIBOJBI C WCIOJIb30BAaHUEM JCNYKTHBHBIX W HWHAYKTHBHBIX YMO3aKJIIOUCHUM, BBIABUTATh THUIIOTE3BI O
B3aMMOCBSI3SX (PU3MUECKUX BEIMYUH;
CaMOCTOSITENIbHO BBIOMpATh CIOCOO pelleHus y4eOHOM (u3nueckoil 3agaun (CpaBHEHHE HECKOJIbKUX
BapHUaHTOB PElLIeHUs, BBIOOP HanboIee MOAXOMAIIEr0 C YIETOM CaMOCTOSATENIBHO BBIICJICHHBIX KPUTEPUEB).
Ba3oBble uccienoBarebckme 1eliCTBUSA:
HCII0JI30BaTh BOMIPOCHI KAK UCCIIEI0BATEIbCKUI MHCTPYMEHT O3HAHNUS;
IPOBOAMUTH TIO CAMOCTOSTEIbHO COCTaBJIEHHOMY IUIAHY ONBIT, HECIOXKHBIM (U3MYECKUN SKCIIEPUMEHT,
HEeOOJIbIIIOE HCCIeJOBaHNE (PU3UUECKOTO SBICHHUS;

ANANEN



OLICHUBATh Ha MPUMEHHMOCTh U JOCTOBEPHOCTH MH(OPMAIMIO, MOITYYCHHYIO B XOJI€ MCCIIECJOBAHUS MU
IKCIIEPUMEHTA;
CaMOCTOSTENbHO (HOPMYIUpPOBATH OOOOIICHUS M BBIBOJABI IO pe3yJibTaTaM MPOBEAEHHOTO HAOIOACHMUS,
OTIBITA, UCCIICIOBAHUS;
IIPOTHO3MPOBATh BO3MOXKHOE JlajlbHEWIIee pa3BUTHE (PUINYECKUX IMPOLIECCOB, a TakKKe BBIABUTATh
MPEIOJIOKEHUS 00 X PA3BUTHUU B HOBBIX YCIIOBUSX U KOHTEKCTaX.
Pabora ¢ undopmaunmeii:
MPUMEHSTH Pa3IMIHBIE METOJIbI, THCTPYMEHTHI M 3aIIPOCHI IPHU MTOUCKE U 0TOOpe MH(OPMAIIUY UITH JTAHHBIX
¢ yuéTOM IPEeIJIOKCHHON yueOHOH (hU3UUYECKOM 3a1auH;
AHAIM3UPOBATh, CHUCTEMATH3UPOBATH M WHTEPIPETUPOBATH WH(GOPMAIMIO DPAIMYHBIX BHIOB U (HOpM
IPEJICTaBICHHUS,
CaMOCTOSITENILHO BBIOMpAaTh ONTUMAIbHYIO (GOpPMYy MPEACTABICHUS HHPOPMAIUH W WILIIOCTPUPOBATH
peliaeMble 3a/1a4i HECTIOKHBIMU CXeMaMH, JuarpaMMaMu, HHOHM rpadukoi 1 uX KOMOMHALIUSIMH.
KoMMyHuKaTHBHBIE YHHBePCcAIbHbIE YueOHbI€ e CTBHUS:
B X0/ie 00CYKJIeHHS yueOHOro MaTepuaia, pe3yabTaToB J1a00paTOPHBIX pabOT U MPOEKTOB 337aBaTh BOIIPOCHI
M0 CYIIECTBY 00CYKIaeMOU TEMBI M BBICKA3bIBAThH HJICH, HAIICTICHHBIC HA PELICHUE 3a/1a4¥ U MOJICPKaHNe
0J1aroXkenaTeIbHOCTH OOIICHUS;
COIIOCTABJISITh CBOU CYXKICHHS C CYXJICHUSIMH JPYTHX YYACTHHKOB JHMANiora, OOHApYKHUBATh pa3iuvue U
CXOJICTBO MO3UINI;
BBIPAXXaTh CBOIO TOUKY 3PEHUS B YCTHBIX M IMMCHMEHHBIX TEKCTaX;
MyOIMYHO MPEACTABIATH PE3YJIbTAThl BHITOJIHEHHOTO (PU3NYECKOTO OMBITa (IKCIIEPUMEHTA, UCCIICIOBAHMUS,
IIPOEKTA);
MOHMMATh M HCIIOJIB30BAaTh MPEUMYIIECTBA KOMAHIHON M WHAMBHUIYalbHOW pabOThl MpU pEIICHUU
KOHKPETHOU (PU3HUYECKOM MPOOIEMBI;
MPUHUMATH [[EIM COBMECTHOMU JeSTeIbHOCTH, OPTaHU30BBIBATH JCHCTBHS 1O €€ TOCTHKEHUIO: paclpeesiTh
poJr, 00CYXIATh MPOLIECCHI U PE3YIbTAThl COBMECTHOM pa0dO0ThI, 000011aTh MHEHHS HECKOIBKUX JIFOICH;
BBIMOJHATh CBOIO YacTh pabOThl, JOCTHras KadyeCTBEHHOTO pe3ylbTaTa IO CBOEMY HANpaBICHUIO H
KOOPJMHUPYSI CBOU ACHCTBHSI C IPYTUMHU WICHAMH KOMaH/IbI;
OILICHMBATh KaY€CTBO CBOETO BKJIa/1a B OOLIUI MPOIYKT MO KPUTEPUSIM, CAMOCTOSATEIHHO CPOPMYITUPOBAHHBIM
Y4aCTHUKAMU B3aHMOJICHCTBHSI.

PeryisiTuBHbIE YHHBepPCaJbHbIE yUeOHbIe JIeiicTBUS
Camoopranu3anusi:
BBISIBJISITH MMPOOJIEMBI B )KM3HEHHBIX U YUEOHBIX CUTYAIHSIX, TPEOYIOIUX ISl perieHus (Gu3ndeckux 3HaHui;
OpPUEHTUPOBATLCS B PANIMUYHBIX TOJIXOJAaX MPHHATHS PEIICHUN (MHIWBHIyaTbHOE, MPHHITHE PEIICHUS B
rpynrne, IpUHITHE PEeIIeHUH TPYIIOii);
CaMOCTOSITEIIbHO COCTAaBJISATh AJITOPUTM PEIICHUS (PU3NISCKON 3a/1a4¥l WM TIIaHA WCCIICIOBAHUS C YIETOM
UMEIOIINXCA PECypcoB U COOCTBEHHBIX BO3MOXHOCTEH, apryMEHTHPOBATh MpejiaraeMble BapUAHTHI
peueHui;
Jenath BEIOOpP M OpaTh OTBETCTBEHHOCTH 32 PEIICHUE.
CaMOKOHTPOJIb, IMOLIMOHAIBHBII HHTEJIEKT:
JaBaTh aJIEKBaTHYIO OIICHKY CUTYallUH U TIpeJjiaraTh miaH e€ U3MEHEeHHUS,
OOBSCHATh TIPUYUHBI JIOCTIDKEHUS (HEIOCTIDKEHHS) pe3yJIbTaTOB JICATCIBHOCTH, J1aBaTh OIICHKY
NpPUOOPETEHHOMY OIIBITY;
BHOCHUTH KOPPEKTHUBHI B JCSITEIHLHOCTH (B TOM YHCJIE B XOJI BBHITIOJHEHUS (PU3MUECKOTO WCCIICOBAHMS WIIN
MPOEKTa) Ha OCHOBE HOBBIX 00CTOSATENHCTB, U3MEHHUBIIIUXCS CUTYallUH, YCTAHOBIEHHBIX OMHUOOK, BO3HUKIITUX
TPYAHOCTEMN;
OIICHUBATh COOTBETCTBUE Pe3yIbTaTa eI U YCIOBUSIM;
CTaBUTH ceOs HAa MECTO JPYroro 4YejoBeKa B XOJE CIIOpa WU JIUCKYCCUU HAa HAYYHYIO TeMY, NTOHHMATh
MOTHBBI, HAMEPEHUS U JIOTUKY JPYTOro;
MpHU3HABaTh CBOE MIPABO HA OMIMOKY MPH PeIIeHUH (PU3MUECKHX 3a]1a4 WIIA B YTBEPKICHUSIX HAa HAYUYHBIC TEMBI
U TaKO€ e MPaBo JIPYroro.
NMPEJIMETHBIE PE3YJIBTATHI



K kxoHny oOyuenus B 7 Kjacce npeiMeTHbIE pe3yibTaThl Ha 0Aa30BOM YPOBHE JIOJDKHBI OTpa)kaTh
c(OPMHPOBAHHOCTh y O0YHAIOIIUXCS YMEHUI:
UCIIO0JIb30BaTh NOHATHS: (PU3NUECKUE U XUMUYECKHUE BICHUS, HAOII0A€HUE, SKCIIEPUMEHT, MOJIENb, TMIIOTE3a,
eIMHUIBl (PU3MYECKUX BEJIMYMH, aTOM, MOJIEKYNa, arperaTHble COCTOSHMS BellecTBa (TBEPIOE, KHUIKOE,
ra3oo0pa3Hoe), MEXaHM4YecKoe JIBUXKEHHE (paBHOMEpPHOE, HEPAaBHOMEPHOE, IPSMOJIUHENHOE), TPAeKTOpus,
paBHOZeHCTBYOMAs cuia, Aeopmarus (ynpyras, IiiacTH4ecKas), HEBECOMOCTh, COOOIAIOIINECS COCY/IbI;
pasnnyath sBieHus (Aud@y3us, TEIUIOBOE [BMKEHME YACTHUIl BEIECTBA, PAaBHOMEPHOE JIBUXKEHUE,
HEPaBHOMEPHOE JBUKEHUE, HHEPLUS, B3AMMOICHCTBHE TEJl, PABHOBECUE TBEPBIX TEJ C 3aKPEIIIEHHOM OCBIO
BpallleHHs, Iepefadya JaBlieHUs TBEPAbIMU TellaMM, XHMJKOCTAMU M ra3aMH, aTMOC(QEpHOE MIaBlIEHHE,
IUIaBaHME TEJ, PEBPAILEHUs] MEXaHUUECKON IHEPIHH) 110 ONUCAHUIO UX XapaKTEPHBIX CBOWCTB M Ha OCHOBE
OIIBITOB, IEMOHCTPUPYIOIINX JaHHOE (PU3HUECKOE SBJICHUE;
pacro3HaBaTh MPOSBICHUE M3YYEHHBIX (HU3MUECKUX SBJICHUH B OKPYKAIOLIEM MHpPE, B TOM YHCIE
(du3nyeckue sBICHUS B MPUPOJAE: MPUMEPHI ABWKEHUS C PA3JIMYHBIMM CKOPOCTSAMHU B )KMBOH U HEXUBOU
npupoje, NEHCTBUE CUIIBI TPEHUS B NMPHUPOJE W TEXHUKE, BIMSHHE aTMOC(EpPHOTo MaBlCHHs Ha >KUBOM
OpraHu3M, IUIaBaHUE PbIO, pbIUaru B TEJ€ YEI0BEKa, IIPU TOM IEPEBOIUTh IPAKTUYECKYIO 3aauy B y4eOHYIO,
BBIJICJIATH CYIIECTBEHHBIE CBOMCTBA (TPU3HAKN) (PU3HUECKUX SBICHUH;
OIKCBIBATh W3YYEHHBIE CBOMCTBA TeJI U (PU3UUECKUE SBJICHUS, UCHONb3Ys (pU3MUecKue BEIMYMHBI (Macca,
00BEM, IVIOTHOCTH BEILIECTBA, BPEMS, IIyTh, CKOPOCTb, CPEAHSS CKOPOCTh, CUJIa YIIPYTOCTH, CUJIa TSDKECTH, BEC
TeJa, CWia TPEeHHUs, JaBiieHue (TBEPAOro Tena, *KMJKOCTH, ra3a), BBHITAJIKMBAIOLIAs CHJA, MEXaHHUYecKas
paboTa, MOMNIHOCTH, IUIEYO CHJIBI, MOMEHT CHIIbL, KO3(pQHUIMEHT MOJe3HOr0 ACWCTBUS MEXaHU3MOB,
KWHETHYeCKasi U TNOTEHLIMalbHAs 3HEPrus), IpU ONUCAHUU NPABWIBHO TPAKTOBaTb (DPU3MUYECKHH CMBICI
UCTIONIb3YEMBbIX BEIMYMH, WX OOO3HAYCHUS W EIWHUIBl (PU3MUECKUX BEIWYHMH, HAXOIUTHh (HOPMYIIHI,
CBSI3bIBAIOIME JAHHYIO (PU3UYECKYIO0 BEIMYMHY C JAPYIMMH BEJIUYHMHAMH, CTPOUTH I'paUKH H3y4EHHBIX
3aBUCUMOCTEN (PU3NYECKUX BEJTUUMH;
XapakTepu3oBaTh CBOMCTBA TeJ, (PU3UYECKUE SIBJICHUS U IPOLECCHI, MCIIOJb3Ysl IpPaBUIIA CIOXKEHUS CHI
(BHOIB OTHOM TIpsiMOit), 3akoH ['yka, 3akoH [lackais, 3akon Apxumena, MpaBuiio paBHOBECHs pbryara (010kKa),
«30JI0TO€ IIPABWJIO» MEXAHUKH, 3aKOH COXPAaHEHUS MEXAaHMUYECKOH PHEPIHH, IPU 3TOM JaBaTh CIOBECHYIO
(opMyIMPOBKY 3aKOHA U 3aIIMChIBATh €M0 MaTEMaTHUECKOE BbIPAXKEHUE;
O0BSICHATH (pU3MUECKUE SIBIEHUS, IPOLIECCHI U CBOICTBA TEJ, B TOM YHCJIE M B KOHTEKCTE CUTYalUi IPAaKTUKO-
OpPUEHTHPOBAHHOTO XapakTepa: BBISBIATh MPUYMHHO-CIICICTBEHHBIC CBSI3U, CTPOUTH OOBsICHEHHE U3 1-2
JIOTMYECKUX IIAroB ¢ ONOPOM Ha 1—2 M3y4eHHBIX CBOWCTBA (DU3MUYECKUX SIBICHHUH, PU3MUECKUX 3aKOHA WJIIH
3aKOHOMEPHOCTH;
pewiath pacuy€rHble 3a/aud B 1—2 AelCTBUS, UCMONb3Ys 3aKOHBI M (OpMYJIbI, CBA3bIBaIOIINE (pru3nueckue
BEJIMYMHBI: HA OCHOBE aHallM3a YCJIOBMS 3aJaud 3alUCBIBATH KPaTKOE YCJIOBHE, MOJACTABIATh (PU3MUECKHE
BEJIMYMHBI B (POPMYJIBI U IPOBOJIUTH PACUEThl, HAXOAUTh CIPABOYHBIE JaHHBIE, HEOOXOAUMBIE Ul PELLICHHS
3a/1a4, OI[CHUBATh PEATUCTUYHOCTh NOJy4YeHHON (PU3HMUECKON BEIUYUHBI,
pacrio3HaBaTh MPOOJIEMbI, KOTOPbIE MOXKHO PEIIUTh MPU MOMOIIM (PU3NYECKHX METOAOB, B OMHMCAHUU
UCCJIEJIOBaHMS BBIIEIATh IPOBEPAEMOE MPENIOJIOKEHUE (TUIOTE3y), pa3inyaTh W HHTEPHIPETUPOBATH
MOJIy4EeHHBINH pe3yibTaT, HAXOAUTh OLIMOKU B XOJI€ OIBITA, 1EJIaTh BHIBOJIBI 1O €TI0 Pe3yJIbTaTaM;
MIPOBOJIUTH OTIBITHI 1O HAOJIOACHUIO (PU3UUECKUX SIBICHUN WK (U3UYECKUX CBOMCTB Tel: ()OPMYTUPOBATH
poBepsieMble MPENONI0KEHUs, COOMpPaTh YCTAHOBKY U3 MPEAJIOKEHHOTO 000PYI0BaHMsI, 3alUChIBATh X0/
omnbITa U (pOpMynHpOBaTh BHIBOAbL;
BBINOJIHATh TPSIMbIE M3MEPEHHsI PacCTOSIHMS, BPEMEHH, Macchl Teja, 00b&Ma, CHIIBI M TeMIepaTyphbl C
MCIIOJIb30BaHUEM aHAJIOTOBBIX U IIU(POBIX MPUOOPOB, 3aIIMCHIBATH TOKA3aHUsI IPUOOPOB ¢ yUETOM 3aJaHHOU
a0COJIIOTHON MOTPEIIHOCTH U3MEPEHHI;
IIPOBOAMTH HCCIIEOBAHUE 3aBUCHUMOCTH OJHON (DPM3MYECKON BEIMYMHBI OT JPYTrodl C HCIOJIb30BAHHEM
IPSIMBIX U3MEPEHUH (3aBUCUMOCTH ITyTH PAaBHOMEPHO JBMKYLIETOCS T€JIa OT BPEMEHU JIBUKEHUS TeJla, CUIIbI
TPEHMsI CKOJIbKEHUS OT Beca Teja, KadecTBa 00pabOTKU MOBEPXHOCTEH TeNl U HE3aBUCUMOCTHU CHUJIbI TPEHUS
OT IUIOUIA/I CONPUKOCHOBEHHUS TEJI, CHJIbI YIPYTOCTH OT Y/UIMHEHUS NPYKUHBI, BBITAJIKUBAIOLIEH CUJIBI OT
00béMa MOrpyKEHHON YacTH Tejla U OT IUIOTHOCTH KHAKOCTH, €€ HE3aBHUCHMOCTH OT IJIOTHOCTH Teja, OT
rIIyOUHBI, Ha KOTOPYIO MOTPYKEHO TEJO, YCIOBU IUIAaBaHUS TeJ, YCIOBUI paBHOBECHS pblyara U OJIOKOB),
y4acTBOBaTh B IJIAHUPOBAHUHM y4eOHOTO HCCIENOBaHMs, COOMpPATh YCTAHOBKY M BBIMOJIHATH HW3MEpPEHUS,



clenysl peAsioKEHHOMY TUTaHy, (PUKCUPOBAThH Pe3yIbTaThl MOIYYEHHONU 3aBUCUMOCTH (PU3UUYECKUX BEIHUUH
B BUJIE TIPEJIOKEHHBIX TaOJIMIl U TpadUKOB, 1e1aTh BBIBOBI 110 PE3yIbTaTaM HCCICIOBAHNUS;
IIPOBOAMUTH KOCBEHHbIE U3MepEHUs (PU3HUECKUX BEJIMYUH (TJIOTHOCTH BEIIECTBA KUAKOCTU U TBEPAOTO TeENa,
CWJIa TPEHUs CKOJIb)KEHUS, JaBJICHUE BO3/yXa, BBITAJIKMBAIOIAs CWIIA, JACUCTBYIOLIAsl HAa MOTPYXKEHHOE B
KUAKOCTb TeNo, KO3(PPHUIMEHT MOJe3HOro ACHCTBUS MPOCTHIX MEXAHHU3MOB), CJeays MpeaoKEeHHOM
MHCTPYKLMU: TIPU BBIIOJIHEHUU H3MEPEHUN COOMpaTh SKCIEPHUMEHTAIBHYIO YCTAaHOBKY M BBIYHCISATH
3HaYEHUE UCKOMOU BEJIUMYUHBL;
cOOJIIO/IaTh MpaBHJIa TEXHUKH O€30MIaCHOCTH MU paboTe ¢ 1a00paTOpHBIM 000PYI0OBaHUEM;
yKa3bIBaTh MPHUHIMIBI JEHUCTBHUS MPUOOPOB M TEXHUUYECKUX YCTPOWCTB: BECHI, TEPMOMETP, TUHAMOMETD,
cooOmraromuecst Cocybl, 0apoMeTp, pbluar, MOIBMKHBIN U HETIOABHKHBIN 00K, HAKIIOHHAS TUIOCKOCTH;
XapaKTepu30BaTh MPHUHIIUIBI ACHCTBUS M3YYEHHBIX MPUOOPOB U TEXHUUYECKUX YCTPOMCTB C OMOPOIl Ha MX
onucaHus (B TOM 4HCiE: MOALIMIHUKH, YCTPOMCTBO BOJAOIIPOBOJA, I'MIPABIMUYECKUN IIPECC, MAaHOMETD,
BBICOTOMEp, IOPIIHEBOI HACOC, apeoMeTp), WCIOJIb3ys 3HAHUS O CBOMCTBAX (PU3MYECKUX SIBJICHUN U
HE0O0X0uMbIe (PU3HUECKUE 3aKOHBI U 3aKOHOMEPHOCTH;
MPUBOJIUTH MPUMEPHI (HaXOIUTh MH(GOPMALIMIO O MPUMEPAX) MPAKTUYECKOTO MCIOJIB30BaHUs (PU3UUECKUX
3HaHUH B TIOBCEAHEBHOM JKM3HU asi oOecredyeHuss Oe30MacHOCTH TNpH OOpalleHuu C MpudopamMu H
TEXHUUYECKUMHU YCTPOMCTBAMH, COXPaHEHUS 310POBbS U COOJIOJCHUS HOPM DKOJOTUYECKOTO TOBEJICHUS B
OKpYKaroIleH Cpesie;
OCYIIECTBIISITh OTOOp MCTOUYHUKOB MH(popMmanmu B MHTepHETE B COOTBETCTBUU C 33[JaHHBIM MOHUCKOBBIM
3alpocoM, Ha OCHOBE HUMEIOUIMXCS 3HAHUM W NyTEM CpPAaBHEHMSI PA3JIIMYHBIX HCTOYHUKOB BBIJCIATH
uH(pOpMAaIINIO, KOTOpas SBJISIETCS MPOTUBOPEUUBOI MITH MOXKET ObITh HEJJOCTOBEPHOIA;
UCIIOJIb30BaTh IPU BBIINOJHEHUM YUYEOHBIX 3aJaHUNl HAy4yHO-TIONYJSPHYIO JIUTEparypy (pusmdeckoro
COJIep’KaHusl, CIPAaBOYHbIE MaTepHallbl, pecypchl ceTu MHTepHeT, BIajeTh MpuéMaMu KOHCIEKTUPOBAHUS
TEKCTa, mpeoOpa3oBaHusi HHPOPMAIIUH U3 OJHOW 3HAKOBOW CHCTEMBI B IPYTYIO;
co3laBaTh COOCTBEHHBIE KpaTKHE IHCbMEHHBIE W YCTHBIE COOOIICHHMSI Ha OCHOBE 2—3 MCTOYHHKOB
uHpOpMannu GU3NUECKOTO COJCPKAHNUS, B TOM YHCIIE MyOJINYHO JIeNIaTh KPaTKUE COOOIIEHHS O pe3yiibTaTax
MPOEKTOB UJIM YYEOHBIX UCCIIEA0BAHUMN, TPH 3TOM IPAaMOTHO HCIIOJIb30BATh U3yYCHHbBIN MOHATHIHBIN annapat
Kypca (pHU3MKH, COPOBOXKIATh BBHICTYIICHHE MTPE3CHTAIHCH;
IIPU BBIMOJHEHUH Y4EOHBIX TPOEKTOB U UCCIIEAOBAHUI paclpeiesaTh 00SI3aHHOCTH B TPYIINE B COOTBETCTBUU
C TIOCTaBJICHHBIMU 3aJayaMH, CIIEIUTh 3a BBINOJIHEHMEM IIJJaHa JIEHCTBUM, aJeKBaTHO OLIEHUBATh
COOCTBEHHBII BKJIaJ B I€ATEIHHOCTh TPYIIIbI, BEICTPAaUBAaTh KOMMYHUKATUBHOE B3aUMOJICHCTBUE, YUUTHIBAS
MHEHHUE OKPYKaIOLIUX.

K koH1y oOydeHus B 8 kJiacce mpeqMeTHbIe pe3yibTaThl Ha 0a30BOM YpPOBHE JOJDKHBI OTPaXKaTb
c(OpMUPOBAHHOCTh Y O0YUaIOLIUXCSl YMEHUI:
UCIIOJIb30BaTh MOHATHS: Macca U pa3Mepbl MOJIEKYJ, TEIUIOBOE JABH)KEHHE aTOMOB M MOJIEKYJI, arperaTHble
COCTOSIHUS BEILIECTBA, KPUCTAIIMUECKHUE U aMOp(HBIE Tella, HaChIILEHHbIH U HEHACHIIIIEHHBIH Map, BIaKHOCTh
BO3/1yXa, TEMIepaTypa, BHYTPEHHS YHEpPIus, TeMJIOBOM JBUTATENb, SIEMEHTAPHBIH JIEKTPUUECKUM 3apsi,
JIEKTPUYECKOE T10JI€, TPOBOJIHUKH U JUDJIEKTPUKH, ITOCTOSIHHBIN 3JIEKTPUUECKUN TOK, MATHUTHOE T10JIE;
pas3nnyath sBJIeHUs (TEIJIOBOE paclIMpeHue U CxKaTue, Teronepeaada, TemioBoe paBHOBECHE, CMauMBaHuUE,
KalWUISIpHBIE SIBJICHUS], UCTIApEHNE, KOHJIEHCAllHsl, TUIaBJIeHNe, KpUCcTain3anus (0TBEpAEBaHNE), KUTICHHE,
TeruIonepeiaya (TerIonpoOBOJHOCTb, KOHBEKIIHS, U3TYyUEHUE), HIEKTPU3aLMs Tell, B3aUMOIeHCTBUE 3aps 0B,
NEHCTBUS JEKTPUUECKOTr0 TOKA, KOPOTKOE 3aMbIKaHHME, B3aUMOJECHCTBUE MAarHUTOB, JIEHCTBUE MArHUTHOTO
IOJIs1 HA MTPOBOJIHUK C TOKOM, 3JIEKTPOMAarHUTHAs MHIYKIKSA) 110 OMUCAHHUIO UX XapaKTEpHBIX CBOWCTB U Ha
OCHOBE OIIBITOB, JIEMOHCTPUPYIOIINX JAHHOE PU3NUECKOE SBICHUE;
pacrio3HaBaTh NPOSBICHUE H3YYEHHBIX (PU3MUECKUX SBICHUH B OKPY)KaIOLIEeM MHpPE, B TOM 4YHCIE
¢du3uveckne SBICHUS B TPUPOJE: IMOBEPXHOCTHOE HATSHKCHHWE W KaNWUIAPHBIE SBICHUS B TPUPOJE,
KpHUCTaUIBl B Ipupoje, usnyueHue ConHIa, 3aMep3aHue BOJOEMOB, MOpcKHUe Opu3bl, 00pa3oBaHUE POCHI,
TyMaHa, UHesl, CHEeTa, 3JIEKTPUUECKUE SIBJICHUsSI B aTMOc(hepe, AIEKTPUIECTBO )KUBBIX OPraHU3MOB, MATHUTHOE
noje 3emiu, Apeid MoIocoB, poib MArHUTHOTO TOJIS JUIA KU3HU Ha 3emiie, MOJSpHOE CUSHUE, TIPU 3TOM
MEePEBOINTH MPAKTHYECKYIO 3a71a9y B yUeOHYIO, BBIJIETISTH CYIIECTBEHHBIC CBOMCTBA (TIPU3HAKH ) (PU3UIECKUX
SIBJICHUI;
OINMCBHIBATh HW3YYCHHBIE CBOWCTBA Tel W (U3WYECKHE SIBICHUS, WCIONB3YS (U3MUYECKHE BEIUYHHBI
(TemmepaTypa, BHYTPEHHSISI SHEPTHsl, KOJIUYECTBO TEIUIOTHI, YAelbHas TeIJI0EMKOCTh BELIECTBA, yelbHas



TEIUIOTa IUIABJIECHHUSA, YJeNbHas TEIUIOTa MNapooOpa3oBaHMs, YJelbHass TEIUIOTa CropaHus TOIUIMBA,
K03(D(PHILIMEHT MOJIIE3HOTO AEHCTBHSI TEIIIOBOM MAIIMHBI, OTHOCUTEIbHAS BIAXKHOCTB BO3/yXa, AJIEKTPHUECKHUI
3apsill, CUJa TOKa, HJIEKTPUUYECKOE HaNpsKeHUE, COMPOTHUBICHHE NMPOBOJHHUKA, YIEIbHOE CONPOTUBIIEHUE
BEIIIECTBA, pabOTa ¥ MOITHOCTH AJIEKTPHUECKOTO TOKA), IPH ONKCAHUU MPABHILHO TPAKTOBATH (PU3MUECKUIA
CMBICII HMCIIOJIb3YEMbIX BEIMYMH, O0O3HAYEHUs U €IMHUIIBI (PU3MYECKUX BEJIWYMH, HAXOAUTH (POPMYIIBL,
CBSI3BIBAIOIIME JAHHYIO (PU3UYECKYIO0 BEIMYMHY C JAPYIMMHU BEIWYMHAMH, CTPOUTH I'padUKU H3Y4YEHHBIX
3aBUCUMOCTEN (PU3NYECKUX BEINYHH;

XapakTepu30BaTh CBOMCTBA Tel, (U3WYECKHE SBICHHUS M IPOLECCHI, UCHOIb3ys OCHOBHBIC IMOJIOKEHHS
MOJIEKYJISIPHO-KMHETHYECKOM TEOPUU CTPOEHUS BEIIECTBA, IPUHIIUII CYNEPIIO3ULIH 110JIeH (Ha KaueCTBEHHOM
YPOBHE), 3aKOH COXpaHEHHUs 3apsiia, 3akoH Oma /1715 ydacTka 1enu, 3akoH J[xoyns—JIenna, 3akoH coxpaHeHUs
SHEpruM, HpU 3TOM JaBaTh CJIOBECHYIO (DOPMYJIUpPOBKY 3aKOHA M 3alMChIBATh €ro MaTeMaTHYecKoe
BBIpa)KEHHE;

OOBSICHATh (PU3MUECKUE MPOLECChl M CBOMCTBA T€d, B TOM YUCIE€ M B KOHTEKCTE CUTyallMi NpPaKTHUKO-
OpPUEHTHPOBAHHOTO XapaKTepa: BBIABIATH NMPUYUHHOCIEICTBEHHBIE CBSI3U, CTPOUTH OOBsICHEHHE u3 1-2
JIOTMYECKHUX I1aroB ¢ Ornopoil Ha 1—2 U3y4yeHHBIX CBOMCTBA (PU3MUECKUX SBICHUN, PU3NUECKUX 3aKOHOB WU
3aKOHOMEPHOCTEH;

pewiaTth pacuy€THble 3a/aud B 2—3 AEWCTBUS, UCIOJb3Ys 3aKOHBI M (OpMYJIbl, CBA3bIBaIOIINE (hru3nueckue
BEJIMYMHBI: HA OCHOBE aHAJIM3a YCIIOBHS 3a7a4M 3alTUCHIBATh KPATKOE YCIOBUE, BBISBISATH HEIOCTATOK TAaHHBIX
JUISl PELIeHNUs 3a/1a4M, BBIOUPATh 3aKOHbBI U (POPMYIIbI, HEOOXOAUMBIE AJIs €€ PELIeHHUs, IPOBOAUTE PACUEThl U
CpaBHUBATh MOJIyYCHHOE 3HaUCHUE (PU3MYECKON BETMYNHBI C H3BECTHBIMH JaHHBIMU;

pacrio3HaBaTth po0JIeMbl, KOTOPbIE MOKHO PELIMTH TP MTOMOILIM (PU3MUECKUX METOJI0OB, UCIIOIb3Ys ONIMCAaHUE
UCCIIEIOBaHMS, BBIACTATH MPOBEPSIEMOE MPEAIONIOKEHHIE, OICHUBATH MMPABHIBHOCTh MOPSAKA MPOBEICHHS
UCCIIEI0BaHMUs, /1€71aTh BbIBOBI;

IIPOBOJUTH OTIBITHI MO HAOIIOACHUIO (U3UYECKUX SIBJICHUN MM (DU3MYECKHX CBOMCTB Tell (KalWJUISpHbIC
SIBJICHUS, 3aBUCUMOCTD JIaBJICHUS BO3yXa OT €ro 00b&éMa, TeMIeparypbl, CKOPOCTH IPOLEcca OCTHIBAHUS U
HarpeBaHus MPH U3TYYECHUHU OT IIBETA M3ITy4aromei (MOrIomaromeii) TOBEpXHOCTH, CKOPOCTh UCTIApEHHS
BOJIbI OT TEMIIEPATyphl KMIKOCTH M IUIOIIAAM €€ MOBEPXHOCTH, 3JIEKTPU3ALMS TeJ M B3aUMMOJAEHCTBHE
DIIEKTPUUYECKUX 3apsAJ0B, B3aMMOACWCTBUE IOCTOSIHHBIX MAarHUTOB, BHU3YaJU3alldsi MAarHUTHBIX IOJIEH
IOCTOSIHHBIX MAarHuTOB, JIEHCTBHMSI MarHUTHOT'O IOJISl HA MPOBOJHUK C TOKOM, CBOWCTBA 3JIEKTPOMAarHuTa,
CBOMCTBa AJIEKTPOABUraTEINSI IOCTOSTHHOTO TOKA): (hOpMYIMpOBATh IPOBEPSEMBIE TPEIITOJI0KEHUS, COOMPATH
YCTAHOBKY U3 MPEJI0KEHHOI0 000PYA0BaHMs, ONUCHIBATH X0 ONbITa U (OPMYJINPOBATH BHIBOJIBL;
BBITIOJTHSTH TIPSIMBIE U3MEPEHUS TEMITEPATYPhl, OTHOCUTEIHHON BIaKHOCTH BO3/1yXa, CHIIBI TOKA, HAIPSKEHHS
C HCHOJb30BAaHUEM AaHAJIOTOBBIX MPUOOPOB M MATYMKOB (DPU3MUYECKHX BEIUYUH, CPABHUBATH PE3YJIbTATHI
MU3MEPEHHN ¢ YIETOM 3a1aHHOM a0COFOTHOM MOTPEIIHOCTH;

IPOBOJUTHh MCCIEIOBAHUE 3aBUCUMOCTH OJHON (U3MYECKOH BENMYMHBI OT JAPYrod C HCIOJIb30BaHUEM
NpPSMBIX W3MEPEHUH (3aBUCHMOCTH CONPOTHBIICHHS TPOBOAHHWKA OT €ro JJIMHBI, TUIOIMAAH TTOTIEPEYHOTO
CEUeHMs U yJIeIbHOTO COMPOTUBIICHUS BEIIECTBA MPOBOJHHUKA, CHIIBI TOKA, UIYIIErO Yepe3 MPOBOJHUK, OT
HAnpsDKEHUST Ha TPOBOJHUKE, MCCIEJA0BAaHUE IIOCJIEI0OBATEIbHOTO U IMApPAJJICIIBHOIO COEIMHEHUN
IPOBOJHHUKOB): IJIAHUPOBATh HCCIENIOBaHME, COOMpPATh YCTAHOBKY W BBINOJHATH W3MEPEHHUs, CIeays
NPEUIOKEHHOMY TUIaHy, (PUKCHPOBATH PE3yJIbTAaThl MOJyY€HHON 3aBHCHUMOCTH B BUE TaOIHIl M TPapHUKOB,
JieNIaTh BBIBOJIBI IO PE3yJIbTaTaM MCCIIEJOBAHUS;

NPOBOJIUTh KOCBEHHBIE W3MEPEHUs1 (PU3UYECKHX BeIMUMH (yIelbHAsh TEIUIOEMKOCTh  BEIIECTBA,
COIIPOTHBIIEHUE TNPOBOJHMKA, pabOoTa M MOILIHOCTh AJIEKTPUYECKOIO TOKa): IJIAaHUPOBATh H3MEPEHUS,
cOOMpaTh KCIEPUMEHTAIBHYIO YCTAHOBKY, CIEIys NMPEIUIOKEHHOW WHCTPYKIWW, W BBIUUCIATH 3HAUCHHE
BEJIMYMHBI;

coOroAaTh MpaBuiia TEXHUKU 0€30MacHOCTU IpU padoTe ¢ 1abopaTOPHBIM 000PYIOBAHUEM;
XapaKkTepu30BaTh NMPUHLMUIIBI JEHCTBUSA M3YYEHHBIX MPUOOPOB U TEXHUYECKUX YCTPOMCTB C OMOPOH Ha MX
ornucaHwus (B TOM YHCIIE: CHCTEMa OTOIUICHHUS JOMOB, TUTPOMETp, TTapoBasi TypOMHA, aMIIepMETp, BOIBTMETD,
CUETUMK HIIEKTPUUYECKOW DHEPTUH, IIEKTPOOCBETUTENbHBIE MPHOOPHI, HarpeBaTelbHbIE 3JIEKTPONPUOOPHI
(TprMepBI), ANEKTPUUECKUE TPEIOXPAHUTENHN, SJICKTPOMATHHUT, DJIEKTPOJBUTATENh ITOCTOSHHOTO TOKa),
UCTIONB3YS 3HAHMSI O CBOMCTBAX (PM3MUECKUX SBJICHUN M HEOOXOAUMBIE (PU3NUYECKHE 3aKOHOMEPHOCTH;
pacrio3HaBaTh MPOCTHIE TEXHUYECKHE YCTPOWCTBA H M3MEPUTENBHBIC TIPUOOPHI IO CXeMaM M CXeMaTHYHBIM
pHCYHKaM (3KUAKOCTHBIA TEPMOMETp, TEPMOC, ICUXPOMETP, TUTPOMETP, ABUraTeIb BHYTPEHHETO CrOpaHus,



JJEKTPOCKOI, PEOCTaT), COCTABIIATH CXEMbI ANEKTPUUYECKUX IIETeH ¢ MOCIeA0BaTEIbHBIM U MapauIeIbHbIM
COCMHEHHUEM SJIEMEHTOB, pa3inyasi yCIIOBHbIE 0003HAYCHHUS HJIEMEHTOB JIEKTPUUECKUX LETeH;
MPUBOAUTH MPUMEPHI (HAXOAUTHh WH(OPMAIIHIO O TIPUMEPax) MPAKTHUYECKOT0 UCIOJIb30BaHUS (U3HUECKUX
3HaHUH B TIOBCEAHEBHOM >KM3HU s oOecredyeHuss Oe30MacHOCTH TMpH OOpalleHuu C NpUdopamMu |
TEXHUYECKUMHU YCTPOMCTBAMH, COXPaHEHUS 310pPOBbsS U COOJIIO/ICHUS HOPM SKOJOTHYECKOTO MOBEACHUS B
OKpYKarollEeH Cpele;
OCYIIECTBIISITh MOUCK HHPOpMaIUU GU3NYECKOTO co/iepkanus B IHTepHeTe, Ha OCHOBE UMEIOIIUXCS 3SHAHUN
U TyTéM CpaBHEHHS JONOJHHUTEIBHBIX HCTOYHMKOB BBIICHATH HHGPOPMALMIO, KOTOpas SBISETCA
MPOTUBOPEYNBOM UM MOXKET OBITh HEJOCTOBEPHOIA;
UCITIOJIb30BaTh MPHU BBINOJHEHUU YUYEOHBIX 3aJaHWil HAayYHO-TIOMYJISIPHYIO JIMUTEPaTypy (U3NUIECKOTO
CoJlep’KaHusl, CIPAaBOYHbIE MaTepHallbl, pecypchl ceTu MHTepHeT, BIajeTh MpuéMaMu KOHCIEKTUPOBAHUS
TEKCTa, mpeoOpa3oBaHusi HHPOPMAIIUH U3 OJHON 3HAKOBOW CHCTEMBI B IPYTYIO;
c03/1aBaTh COOCTBEHHbBIE MMCbMEHHBIE U KPAaTKUE YCTHBIE CO00IIeH!s, 0000111ast MH(OPMALIHIO U3 HECKOIBKUX
HCTOYHUKOB (PU3MYECKOTO CONEPKAHMsI, B TOM YHCIE MyOJINYHO MPEACTABIATh PE3YIbTaThl MPOSKTHOW HIIH
HCCJIEIOBATEIILCKOM NEATENBbHOCTH, IIPU 3TOM IPaMOTHO HCIOJIb30BaTh M3YUYEHHBIN MOHATHIHBINA ammapar
Kypca (pHU3UKH, COMPOBOXIATH BHICTYIUICHHE MTPE3CHTAIHCH;
IIPU BBIIIOJIHEHUU YUYEOHBIX IPOEKTOB U UCCIEIOBAHUM (PU3NYECKUX MPOLIECCOB pacIpeAesiTh 00sI3aHHOCTH
B TpyIE€ B COOTBETCTBMM C IOCTaBJICHHBIMHU 3a/ladaMM, CJIE€IUTh 3a BBIIOJHEHUEM ILIaHa JCHCTBUH U
KOPPEKTUPOBATh €ro, aJeKBAaTHO OLIEHUBATh COOCTBEHHBIM BKIJIAJ B JEATENLHOCTb TPYIIBI, BHICTPAUBAThH
KOMMYHHKATHBHOE B3aHMO/ICHCTBHE, IPOSIBIISS TOTOBHOCTD Pa3peliaTh KOHMIUKTHI.

K konmy oOyuenus B 9 kJjiacce npeiMeTHble pe3ylbTaThl Ha 0a30BOM ypPOBHE JOJIKHBI OTPaKaTh
c(OpMUPOBAHHOCTH Y O0YUaIOLIUXCSl YMEHUI:
UCIIONIb30BAaTh TMOHATHA: CUCTEMa OTCcu€ra, MaTepuaibHas TOYKa, TPACKTOPHUS, OTHOCHTEIHHOCTH
MEXaHUYECKOT0o JBWXKEHHs, Aepopmanus (ymnpyras, IUIACTUYECKas), TPEHUE, LEHTPOCTPEMUTEIbHOE
YCKOpPEHUE, HEBECOMOCTh U MEPErpy3KH, LIEHTP TAKECTH, aDCONIOTHO TBEPOE TEIO, LICHTP TAKECTH TBEPIOTO
TeJa, paBHOBECHE, MEXaHUUECKHUE KOJIeOaHUs U BOJIHBI, 3BYK, HH(PA3BYK U yIbTPa3BYK, JJIEKTPOMArHUTHBIE
BOJIHBI, IIIKaJla AJIEKTPOMATrHUTHBIX BOJIH, CBET, OJU30PYKOCTh M JaTbHO30PKOCTH, CIIEKTPhI UCIYCKAaHUS U
HOTJIOIIEH U, anb(a, 6eTa- ¥ raMMa-u3IydeHHs, H30TOIIbI, epHas SHEPreTUKa;
pa3nuuath SBJICHHUS (pPaBHOMEPHOE M HEpPaBHOMEPHOE NPSIMOJIMHEHHOE [BUYKEHUE, PaBHOYCKOPEHHOE
IPSIMOJIMHEMHOE JIBUJKEHUE, CBOOOJHOE TMaJeHUE TeJ, PaBHOMEPHOE JBUKEHHE I10 OKPYKHOCTH,
B3aMMOJIEIICTBHE Tell, pEaKTUBHOE JABIKEHHE, KoyieOaTelbHOe JIBUKEHHE (3aTyXalolle U BBIHY)KICHHbIE
Kosie0aHus), PE30HAHC, BOJHOBOE [BUKEHHE, OTpaK€HHE 3BYKa, HPSIMOJMHEIHOE pacnpocTpaHEeHHE,
OTpa’Ke€HHE U MPEIOMIICHHUE CBETA, TOJIHOE BHYTPEHHEE OTPa’KEHUE CBETA, Pa3NIOKEHHUE OEJIOro CBETa B CIIEKTP
U CIIOKEHHE CIIEKTpaJbHBIX I[BETOB, JHCIEPCHUSI CBETA, €CTECTBEHHAsl PaJMOaKTUBHOCTb, BOSHUKHOBEHHE
JMHEWYaToOro CHEeKTpa H3JIY4YEeHHs) IO OINUCAHWI0O MX XapaKTEePHbIX CBOMCTB M Ha OCHOBE OIIBITOB,
JEMOHCTPHUPYIOIINX JAHHOE (PU3NYECKOE SBIICHUE;
pacrio3HaBaTh NPOSIBIEHUE H3YUEHHBIX (DU3MYECKHX SIBIEHHH B OKpyXamolleM Mupe (B TOM 4HCIe
buznueckue SBICHUS B IPUPOJIE: IPWINBHI U OTIUBBIL, JBUKEHHE MIaHeT COTHEYHON CUCTEMBI, PEaKTUBHOE
JIBIDKEHUE KHUBBIX OPTaHU3MOB, BOCIPUATHE 3BYKOB JKUBOTHBIMHU, 3€MJIETPSICEHUE, CEHCMUYECKHE BOJIHBI,
I[yHaMH{, 3XO0, IIBeTa TeJ, OINTHYECKHE SBJIEHUS B MpPHUPOAE, OUOJIOrMYecKoe JIeHCTBHE BHIUMOTIO,
yAbTPa(UOJIETOBOTO U PEHTTEHOBCKOIO M3JIyY€HHUH, €CTeCTBEHHbIN pajlOaKTUBHBIM (DOH, KOCMHYECKHE
JIy4Yd, PaJUOAKTHUBHOE W3JIYYEHHE INPUPOJHBIX MHUHEPAJOB, JEHCTBUE paJMOAKTUBHBIX M3IYYEHUH Ha
OpraHu3M 4YeJIOBEKa), MPU 3TOM MEPEBOAUTH MPAKTUYECKYIO 337a4y B yUeOHYIO, BBIIACIATh CYILECTBECHHbIE
cBOicTBa (MpU3HAKK) PU3NYECKUX SBIICHUI;
OIKCHIBATh U3yYECHHBIE CBOWCTBA TEN U (PU3UUECKUE SIBJICHHS, UCTIONb3YS (PU3NUECKUE BETMUNHBI (CPEeHSA U
MTHOBEHHAsi CKOpPOCTb Tejla MPH HEPAaBHOMEPHOM JIBUJKEHUH, YCKOpPEHHE, MepeMelleHue, MyTh, YrioBas
CKOpOCTb, CHJIa TPEHUS, CHJIA YIIPYTOCTH, CHJIA TSXKECTH, YCKOPEHHE CBOOOIHOTO MaICHHsI, BEC TeJa, UMITYJIbC
Teja, UMITYJIbC CHJIbI, MeXaHW4yeckasi paboTa U MOIIHOCTb, OTEHIIHAIbHASA PHEPTUs Tela, MOJHATOr0 Haj
MOBEPXHOCTBIO 3E€MJIM, TMOTEHLMANbHAs JHEPrUsl CXKATOH MPYXKHUHBI, KUHETHYECKAas DSHEPrusi, IOoJHas
MeXaHW4YecKas HEeprusi, Iepuoj M YacToTa KosieOaHWil, JUIMHA BOJIHBI, TPOMKOCTh 3BYKa M BBICOTA TOHA,
CKOpPOCTh CBETa, MOKa3aTellb MPEeNOMIICHHUS CpeJibl), IPU OMHMCAHUM MPABWIBHO TPAKTOBATH (DU3MUECKUI
CMBICIT HICTIOJIb3YEMBIX BEIWYHH, O0O3HAYCHUS M €IWHUIIBI (PU3MUYECKUX BEIWYHMH, HAXOAHUTH (POPMYIIBL,



CBSI3BIBAIOIME JAHHYIO (PU3UYECKYIO0 BEIMYMHY C JAPYIMMU BEJIUYMHAMH, CTPOUTh I'papUKU H3yUEHHBIX
3aBUCUMOCTEH (PU3HUECKUX BEIUYHH;

XapaKTepu30BaTh CBOMCTBA T, (PU3MUECKUE SBJICHUS U MPOLECCHI, UCIIOJb3Ysl 3aKOH COXPaHEHUs YHEPI U,
3aKOH BCEMUPHOI'O TAMOTEHUS, IPUHIUI CYIIEPIO3ULUHN CUJI, IPUHIUI OTHOCUTENBHOCTH ["anmuiest, 3aKOHBI
HbroTOHA, 3aKOH COXpaHEHUs MMITYJIbCA, 3aKOHbI OTPAKEHMsI M IPETOMIICHUS CBETA, 3aKOHbI COXPaHEHHUs
3aps10BOTO M MaCCOBOT'O YHCEI IPH SACPHBIX PEaKIsIX, IPU TOM JJaBaTh CJIOBECHYIO (POPMYIIMPOBKY 3aKOHA
U 3aIMChIBATh €r0 MaTEMATUYECKOE BBIPAKECHUE;

OOBSICHATH (PU3MUECKUE MPOIECCHl M CBOMCTBA TEJ, B TOM YHCIE€ M B KOHTEKCTE CUTYaIMi MPaKTHUKO-
OPUEHTHUPOBAHHOI'O XapaKTepa: BbISBIATh NPUUYMHHO-CIECICTBEHHbBIE CBSI3U, CTPOUTh OOBSICHEHHE U3 2—3
JIOTMYECKHUX IIaroB € OMOPOi Ha 2—3 M3y4EeHHBIX CBOMCTBA (PU3MUECKUX SBICHUN, PU3NUECKUX 3aKOHOB HMIIH
3aKOHOMEPHOCTEH;

pemaTh pacuéTHbIE 3a/1a4H (ONUPAIONIUECS HA CUCTEMY U3 2—3 ypaBHEHUIl), HCIIOJIb3Ys 3aKOHBI B (DOPMYIIBI,
CBsI3bIBalOIME (hrU3MUECKHE BEJIMYMHBL: HA OCHOBE aHAJIM3a YCJIOBUSA 3a/lauM 3allUChIBAaTh KPaTKOE YCIIOBHE,
BBISABIISIT HEIOCTAIOUINE WM W30BITOYHBIC JaHHBIC, BBIOMPATh 3aKOHBI U (HOPMYJIbI, HEOOXOAUMBIC IS
pelIeHts, MPOBOAUTh Pacuy€Thl M OLIEHHWBATh PEATMCTUYHOCTh IIOJYYEHHOIO 3HayeHHs (usnyeckon
BEJIMYMHBI;

pacrio3HaBaTh Ipo0JIeMbl, KOTOPbIE MOKHO PELIMTH TP IOMOLIM (PU3MUECKUX METOJIOB, UCIIOIb3Ys ONMCAHUE
UCCJIEIOBAHMSI, BBIIEISATH [IPOBEPSEMOE MPEIOI0KEHUE, OLIEHUBATh PABUIBHOCTD HOPSIKA MPOBEIECHUS
UCCIIEI0BaHMs, A€JaTh BBIBObI, HHTEPIIPETUPOBATH PE3yIbTAaThl HAOIIOACHUIN U ONBITOB;

IIPOBOAMTD OIBITHI IO HAOJIOICHUIO (PU3NYECKUX SBJICHUIN WU (PU3NUECKUX CBOMCTB TeJ (M3y4E€HUE BTOPOIO
3akoHa HbploTOHA, 3aKOHA COXpaHEHUsl SHEPIUH, 3aBUCUMOCTh NE€pPHOa KOJIeOaHUH NMPYKMHHOTO MasiTHUKA
OT MAacChl Tpy3a 1 )KECTKOCTHU NPY>KUHBI X HE3aBUCUMOCTH OT aMIUTUTYbl MAJIBIX KOJIEOaHHUH, TPSIMOJIMHEHHOE
pacrpoCcTpaHEeHHUE CBETA, Pa3jIoKEHUE OesIoro CBeTa B CHEKTP, U3YyYEeHUE CBOMCTB M300paKeHUs B IJIOCKOM
3epKajie U CBOMCTB M300pakeHus MpeaAMeTa B coOuparoiiel JinH3e, HaOIroAeHUE CIUIOIIHBIX U JIMHEHYaThIX
CIIEKTPOB M