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7-9 kaaccpl



denepanpHas pabouast mporpaMma 1o yueoHomy npeamety « Gusnka (6a30BbIid yPOBEHB)
(npenMetHas obnacth «EcTecTBEeHHO-HaydHbIE MPEIMETHI») (J1ajJee COOTBETCTBEHHO —
nporpamma 1o (Qusnke, ¢GU3NKa) BKIIOYAET IMOSCHUTCIBHYIO 3alHCKy, COJEp’KaHHE
oOy4eHMs, TUIAHUPYEMbIC PE3YIbTaThl OCBOCHUS MIPOTPAMMBI 10 (HU3UKE, TEMATHIECKOE
TUTAaHUPOBAHHUE.

INOACHUTEJBHAS 3AIIMCKA

[Iporpamma no ¢u3nKe Ha ypOBHE OCHOBHOT'O 00IIIETO 00pa30BaHMs COCTaBIEHA Ha
OCHOBE IMOJOKEHUU M TpeOOBaHMU K pe3ysibTaTaM OCBOEHUS Ha 0a30BOM YpOBHE
OCHOBHOW 00pa3oBaTebHOM Iporpammsbl, npeactaBieHHbix B PI'OC 00O, a takxe ¢
ya€ToM (enepanbHON paboueil mporpaMMbl BocniuTaHusi U KoHUENuu mpenoaaBaHust
yueOHoro npeamera «Duznkay.

ConepxaHue mporpaMMmbl 1O (U3MKE HalpaBieHO Ha (QopMupoBaHHe
€CTECTBEHHO-HAYYHOW IPaMOTHOCTH OOYYaIOIIMXCA U OpraHU3alui0 U3ydyeHUs (PU3uKu
Ha JIeITEeIbHOCTHOM OcHOBe. B mporpamme mo (u3uKe YYUTHIBAIOTCS BO3MOKHOCTH
yuyeOHOoro mnpenMera B peanusauuu TpedoBanuii OGI'OC OOO k mIaHUPyEeMbIM
JUYHOCTHBIM U METANpEIMETHBIM pe3yJibTaTaM OOYUYEHHs, a TaKKe MEXKIPEIMETHBIC
CBSI3U E€CTECTBEHHO-HAYYHBIX YYEOHBIX NPEIMETOB HAa YPOBHE OCHOBHOIO OOIIETO
00pazoBaHwUsl.

[Iporpamma 1o (u3uKe ycTaHaBIMBAET pacHpelesieHue y4eOHOro maTepuasa Io
rojam o0yueHus (TIo KjraccaM), peJiaraeT MPUMEPHYIO MOCIeI0BATEIbHOCTh U3yUeHUS
TE€M, OCHOBAaHHYIO Ha JIOTHUKE Pa3BUTHsI IPEIMETHOIO COAEPKAHUS U yUETE BO3PACTHBIX
0COOEHHOCTEH 00yUarOIIMXCA.

[Iporpamma no ¢usuke pazpaboTaHa ¢ METbIO OKa3aHUS METOAMYECKON MOMOITU
YUUTENIO B CO3/IaHUU paboueil MporpaMMBbl M0 Y4eOHOMY MPEIMETY.

duznka SABISIETCS CHUCTEMOOOPA3YIOMIUM JJIsi €CTECTBEHHO-HAYUYHBIX Y4YeOHBIX
NPEIMETOB, MOCKOJIbKY (PU3MYECKHE 3aKOHBI JieKaT B OCHOBE IPOLIECCOB U SIBJICHUH,
H3y4aeMbIX XUMHUEH, Ouosioruend, actpoHomued W (usnyeckoil reorpadueid, BHOCUT
BKJIaJl B €CTECTBEHHO-HAy4YHYIO KapTHHY MHpa, MPEIAOCTaBIsieT Hauboliee SCHbBIE
o0paslpbl MPUMEHEHUS HAYYHOrO METO/a IO3HaHWsS, TO €CTh CHoco0a MOJy4eHUS
JIOCTOBEPHBIX 3HAHUN O MHUPE.

Onna w3 THaBHBIX 3a7ad  (PU3WYECKOTO OO0pa3oBaHUsS B CTPYKType OOIIETro
0o0pa3oBaHUsl COCTOUT B (POPMUPOBAHNHN €CTECTBEHHO-HAYYHOU IPaMOTHOCTH U MHTEpeca
K HayKe Y oOydaromuxcsi.

N3yuenue ¢usuku Ha 0a30BOM YypOBHE MPEANOJIAracT OBJIAJICHUE CIEAYIONUMU
KOMIIETEHTHOCTSIMH, XapaKTEPU3YIOIIUMH €CTECTBEHHO-HAYUYHYIO TPAMOTHOCTb:

HAy4HO OOBSICHSTH SIBJICHUS,

OLICHUBATh U TIOHUMATh OCOOCHHOCTH HAYYHOTO UCCIIEI0BAHUS;

UHTEPIPETUPOBATh JaHHbIE U  UCIIOJb30BaTh HAy4yHbIE JI0KA3aTElIbCTBA
JUJIS1 TIOJTYYEHUSI BBIBOJOBY.



[enu n3yuyenus GuU3MKU Ha YPOBHE OCHOBHOT'O 00IIEr0 0Opa30BaHuUs ONPEETICHb
B Konnenmuu mnpenonaBanmst ydeOHOTO Tpeamera «Duszmka» B 00pa3oBaTEIBHBIX
OpraHu3aUsIX Poccuiickoi denepauuu, peanu3yrommx OCHOBHEIE
oOmieoOpa3oBarenbHble  MPOrpaMMbl,  yTBepKAEHHOW  pemeHuem  Komeruun
MunuctepcTBa npocsemnienus Poccutickoit @eneparuu (mpotokost ot 3 aexkadps 2019 r.
No TTK-4BH).

Henu uzyuenust pu3mku:

npuoOpeTeHre MHTEpeca W CTPEMIICHHS] OOYYalolIMXCSl K HAyYHOMY H3YUYEHHUIO
IPUPOBI, PA3BUTHUE WX UHTEIIEKTYAIbHBIX U TBOPUYECKHUX CIIOCOOHOCTEH;

pa3BUTHE TPEICTABICHUH O HAYYHOM METOJE TO3HaHUS U (OPMHUPOBAHUE
HCCJIEI0BATENLCKOTO OTHOIICHUS K OKPYKAIOLIUM SIBIICHUSM;

dbopMHpOBaHWE HAYYHOTO MHPOBO33PEHUS KaK pe3yibTaTa HW3Y4Y€HUS OCHOB
CTPOCHHUS MaTepuu U GyHIaAMEHTAIbHBIX 3aKOHOB (DM3HKU;

dbopMupoBaHrEe TpEACTaBICHUH O ponu GU3UKKA I Pa3BUTHUS  APYTHUX
€CTECTBEHHBIX HAyK, TEXHUKH U TEXHOJIOTHH;

pa3BUTHE MPEJCTABICHUN O BO3MOXHBIX cepax Oymyimed mpodecCuoHaTbHON
NEeSATEIbHOCTH, CBSI3aHHON C (PM3HMKOM, MOATOTOBKA K JajdbHEHIIEMY OOYYEHUIO B 3TOM
HaIPaBIICHUU.

JlocTikeHre 3THX 1eJield MporpaMMbl 10 (PU3KMKEe HA YPOBHE OCHOBHOTO OOIIETro
00pa3oBaHus 00ECIICUNBACTCS PEUICHUEM CIICIYIONINX 3a/1a4:

MpuoOpeTeHNE 3HAHWUK O JWCKPETHOM CTPOCHHUM BEIIECTBA, O MEXAHMYECKUX,
TEIJIOBBIX, DJIEKTPUUYECKUX, MATHUTHBIX U KBAHTOBBIX SBJICHUSIX;

NpuOOpETCHNE YMCHHUH ONKWCBHIBAaTh M OOBACHATH (UBHUYCCKHE  SBIICHUS
C MCIIOJIb30BAaHUEM TIOJTYICHHBIX 3HAHU;

OCBOCHHME METOJOB PELIECHUs MPOCTEUIINX PACUETHBIX 33[a4 C HMCIOJIb30BAHUEM
(bU3UMYECKUX MOJIENICH, TBOPUYECCKUX M MPAKTHKO-OPUCHTUPOBAHHBIX 3a1a9;

pa3BUTHE YMCHHMA HAOMIOIaTh TPHUPOJHBIC SIBICHUS U BBITIOJHSATH OIBITHI,
nabopaTopHble pabOThl M HIKCIEPUMEHTAIbHBIE HCCIEAOBAaHUS C MCIOJb30BaHUEM
U3MEPUTETHHBIX TPUOOPOB;

OCBOEHHE MPUEMOB pabOThI ¢ UHPOpMaLMen GU3NUECKOTO COACPKaHUs, BKIHOYAs
UHOOPMAITUI0O O COBPEMEHHBIX JOCTHXKEHUSX (PU3MKH, aHaIu3 U KPUTHYECKOE
OlIEeHUBaHUE MH(MOpMAIIUK;

3HAKOMCTBO €O cdepamu mpodhecCUOHATBHON JESITEIBHOCTH, CBS3aHHBIMU C
GbU3NKON, W COBPEMEHHBIMH TEXHOJIOTHSIMH, OCHOBAaHHBIMH Ha JIOCTHKEHUSIX
(bu3MUeCcKO HAyKH.

Ha wusyuyenue ¢usuku (0a30BbIi ypOBEHb) Ha YPOBHE OCHOBHOI'O OOILEro
obpaszoBanusi orBoautTcsi 238 yacoB: B 7 kimacce — 68 yacoB (2 waca B Hememo),
B 8 Kiacce — 68 yacoB (2 yaca B Hefeno), B 9 kiacce — 102 yaca (3 yaca B Hefienio).

[Ipenyaraemsliii B mporpamme mo Gu3HKe nepedeHb 1a00paTOPHBIX padOT U OTBITOB
HOCUT PCEKOMEHIATCNIbHBIH  XapakTep, VyYWTedb JIeJlaeT BBIOOp TPOBEICHUS
7ab0paTOpHBIX pabOT U ONBITOB € YYETOM HMHIUBHAYATHHBIX OCOOEHHOCTEH
oOydJarouuxcsi, CIHcKa OJKCIEPUMEHTANbHBIX 3aJaHui, MpelaraéMblx B paMKax
OCHOBHOT'O TOCYJJaPCTBEHHOTO K3aMeHa 1o (Pu3uKe.



COAEPXKXAHUE OBYYEHUA

7 KIIACC
Paznen 1. ®u3uka u €€ posib B NO3HAHMHU OKPY KAKOIIEr0 MUpa
®usuka — Hayka o npupoxae. SsmeHus npuponasl. Ddusznueckue SABICHUS:

MEXaHUYECKHUE, TEIIOBbIE, JIEKTPUUECKHE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.
®dusnueckre BeInYuHbl. M3Mepenne pusndeckux BenuunH. Ousnueckue npudopsl.
[Torpemnocts n3mepennt MexaynapoHas cucremMa eIMHULL.

Kak ¢wu3uka w©  Jpyrue  eCTECTBEHHbIE HAayKH  H3Y4alOT  IPHUPOAY.
EctecTBeHHO-HAY4YHBIN METOJ MMO3HAHUSA: HA0II0/IEHNE, ITOCTAHOBKA HAYYHOTO BOIIPOCA,
BBIJIBUKEHUE TUIIOTE3, IKCIIEPUMEHT MO IPOBEPKE TUIIOTE3, O0BSICHEHNE HAOII01aEMOT0
apieHus. Onucanue GU3NYECKUX SIBICHUN C TOMOIIBIO MOJICIICH.

Jlemoncmpayuu
MexaHn4ecKue, TEIIOBbIE, JIEKTPUUECKUE, MATHUTHBIE, CBETOBBIC SIBJICHUS.
duznyeckue NpudOPsI U MPoLeypa MPSIMbIX H3MEPEHU aHAIIOTOBBIM U ITU(POBBHIM
npruOopoM.

Jlabopamophvie pabomul u onvimol

Omnpenenenyre IEHBI ACIICHAS KBl K3MEPUTEITHLHOTO MprUOopa.

N3mepenune paccTosiHUM.

N3mepenne 06bEMa )KUIKOCTH U TBEPOTO TENA.

Omnpenenenue pa3MepoB MabIX TeIl.

N3mepenne TtemriepaTyphl MPU MOMOIIM KUIKOCTHOTO TEPMOMETpPA M JaTUMKA
TEMIIEPATYPHI.

[IpoBenenue uccieqoBaHus MO MPOBEPKE TUIIOTE3bI: JATHHOCTH MOJIETA IIAPHUKA,
MYIIEHHOT'0 TOPU30HTAJILHO, TeM 0OJIbIIe, YeM OOJIbIlIe BHICOTA MYCKA.

Pa3nen 2. [lepBoHayajibHbIe CBeIeHHS O CTPOCHHHU BellecTBa

CrpoeHue BemecTBa: aTOMbl U MOJIEKYJIBI, UX pa3mepbl. ONbITHI, JOKa3bIBAIOIINAE
JUCKPETHOE CTPOECHUE BELIECTBA.

JIBrkenue yactul] Bemecta. CBs3b CKOPOCTH ABUKEHUS YAaCTHL] C TEMIIEPATYPOH.
bpoyHoBckoe aBmxenue, nudysus. BzanmoeiicTBre yacTull BEUIECTBA: NPUTKEHHE
Y OTTAJIKUBAHUE.

ArperaTHple COCTOSIHUSI BEIIECTBA: CTPOCHHE Ta30B, XKUIKOCTEM M TBEPIBIX
(KpUCTAITMYECKUX) Tel. B3auMocBsi3b MEXAY CBOMCTBAMU BEIIECTB B PAa3HBIX
arperaTHbIX COCTOSIHUSIX W HUX aTOMHO-MOJIEKYJSIpHBIM cTpoeHueM. (OcoOeHHOCTH
arperaTHbIX COCTOSIHUM BOJBI.

Jlemoncmpayuu

Habmronenue 6poyHOBCKOTO JIBHYKEHUS.

Ha6nronenue nuddysun.

HaGmionenue siBneHud, OOBSACHSIOMUXCS MPUTSHKEHUEM WIM OTTaJIKMBAHUEM
YaCTHI] BEIIECTBA.



Jlabopamopnvie pabomsi u onvimol
OreHnka quamMeTpa aToMa METOZI0M PSIOB (C UCTOIb30BaHueM (oTorpaduii).
OnbITel 1O HAOJIOACHUIO TEIIOBOTO PACIIMPEHUS Ta30B.
OnbIThl IO OOHAPYKEHUIO TIEUCTBUS CHII MOJICKYJISIPHOTO MPUTSKEHUS.

Paznen 3. /IBu:keHne 1 B3aUMoIeliCTBHE TeJl
Mexannueckoe aBuxeHue. PaBHoMepHoe U HepaBHOMEpHOE JBUKEeHUE. CKOPOCTb.
CpenHsst CKopoCTb TP HEPAaBHOMEPHOM JIBH>KEHUU. PacyéT myTH 1 BpeMEHU JIBH>KECHUSI.
SABnenue nHEpLMU. 3aKOH UHEpUMU. B3anmoneiicTBrEe Tel KaKk MPUYMHA U3MEHEHHUS
CKOpPOCTH ABWKEHHs Tesl. Macca kak mepa MHEpTHOCTH Tena. [moTHOCTh BeliecTsa.
CBs13b IVIOTHOCTH C KOJIMYECTBOM MOJIEKYJI B €IMHUIIE 00bEMA BELIECTBA.

Cuita kak XapakTepucTuka B3auMozeicTBus Ted. Cuila ynpyroctu u 3akoH ['yka.
N3Mepenune cuibl ¢ TOMONIBIO TMHAMOMETpA. SIBIICHUE TATOTEHUA U criia TskecTH. Cuna
TSKECTH Ha Apyrux riaHerax. Bec tena. HeBecomocTs. CrioxkeHue CHIl, HAPABIEHHBIX
no ogHoM mpsimoi. PaBHomelctByromas cui. Cuna TpeHus. TpeHue CKOIbXKEHUS U
TpeHHE NOKos. TpeHue B mpupoic U TEXHUKE.

Jlemoncmpayuu
Halnronenue MexaHM4ecKoro IBH>KEHHUS Tela.
N3mepeHne CKOpOCTH NPSMOJIMHEWHOTO JBUKEHMUS.
HaGnronenue siBneHust MHEPIUU.
Hab6nronenue usmMeHeHus: CKOPOCTH MPY B3aUMOICHCTBUM TE.
CpaBHeHHE Macc 110 B3aMMOJIEHCTBHIO TEIL.
CiioxeHune cui, HapaBJIEHHBIX IO OJHON IPSIMOA.

Jlabopamophvie pabomul u onvimol

Omnpenenenre CKOPOCTH PABHOMEPHOTO JIBIKEHUS (LIAPUKa B KUAKOCTH, MOJIEIH
3JIEKTPUUECKOTO aBTOMOOUJISI U TaK J1aJiee).

OnpenenenHre cpeaHe CKOPOCTH CKOJIbKEHHs OpycKa WIIH IapHKa M0 HAKJIOHHOU
MJIOCKOCTH.

OrnpeneneHue IOTHOCTU TBEPOTO Tea.

OnbIThI, IEMOHCTPUPYIOIINE 3aBUCUMOCTD pacTshKeHUs (IedopMaiivin) npyKuHbI
OT MPHUJIOKEHHOMN CHJIBI.

OnbIThI, IEMOHCTPUPYIOIINE 3aBUCUMOCTh CUJIbI TPEHHUSI CKOJIBKEHHUS OT Beca Tela
U XapakTepa COMPUKACAIOIINXCS TOBEPXHOCTEN.

Pa3znen 4. JlaByienue TBEPABIX TeJl, )KMIAKOCTENH U ra30B

Hanenue. CriocoObl yMEHBIIEHHMS M yBEJIMYEHHUs JaBiieHud. JlaBieHue rasa.
3aBUCUMOCTH JaBJEHUS raza oT 00bEma, Temneparypsl. [lepenaya gaBiaeHus: TBEPIbIMU
TelaMH, >KHAKOCTAMM M Ta3zamu. 3akoH Ilackansa. IIHeBMarnueckue MalIVHBL
3aBUCUMOCTh JIaBJICHUSI JKUIKOCTH OT TIyOMHBL. ['WapocraThyeckuil mapaaokc.
Coobmiaromuecs cocyabl. [ uapaBnuueckie MeXaHU3MBbI.

Atmocdepa 3emnu u arMmocdepHoe aaBieHue. I[IpUYMHBI CYIIECTBOBAHHS
BO3aymHOW o0Oosoukn 3emiu. Onbir Toppuuenmu. M3mepenune atmocgepHOro



JaBJICHUS. 3aBUCHMOCTh aTMOC(HEPHOTO JNaBJICHUS OT BBICOTHI HaJ YPOBHEM MOPAI.
[Tpubops! 17151 U13MepeHus: aTMOC(hHEpPHOTO TaBJICHHUS.

JlelicTBUE MKUIKOCTH M Ta3a Ha MOTPYXKEHHOE B HUX TeNo. BbeITankuBaromas
(apxumenoBa) cuna. 3akoH Apxumena. [lnaBanue ten. BozayxornaBanue.

Jlemoncmpayuu

3aBUCUMOCTH JIaBJICHUS ra3a OT TEMIIEPATyPHhI.

[lepenaua naBiieHUS KUIKOCTHIO U Ta30M.

Coobmiaromyecs COCy/Ibl.

['mppasnuueckui npecc.

[IposiBieHmne aeiicTBUS aTMOC(EPHOTO TaBICHUS.

3aBUCHUMOCTh BBITAIKUBAIOIEH CHJIBI OT 00bEMa MOrpyKEHHOM YacTu Tena U
IJIOTHOCTH JKUJAKOCTH.

PaBeHCTBO BBITAJIKUBAIOIIEHN CUIIbI BECY BBITECHEHHOM KUIKOCTH.

VYcmoBue T1UIaBaHWs TEN: IUIABAHWE WM TIOTPYKEHUE TEl B 3aBUCUMOCTH
OT COOTHOIIEHHUS IIJIOTHOCTEN Teja U KUIKOCTH.

Jlabopamophvie pabomul u onvimol

HccnenoBanne 3aBUCHMOCTH Beca Tejda B BOAE OT 00bEMA MNOTPYKEHHON
B YKUJIKOCTb YaCTH TeJIA.

Onpenenenue BBITAIKUBAIOIIEN CHIIBL, AEHMCTBYIOIIEHM Ha TENO, MOTPYXEHHOE B
KUJKOCTD.

IIpoBepka HE3aBUCUMOCTH BBITAIKMBAKOLIEH CHWJIBI, JEUCTBYIOIIEW Ha TEJNO B
KUJKOCTH, OT MacChl TeJA.

OnbIThI, IEMOHCTPUPYIOLIME 3aBUCHMOCTD BBITAJIKUBAIOIIEN CHIIBL, AEHUCTBYIOLIEH
Ha TEJO B KUJIKOCTH, OT 00BEMA NMOTPYKEHHOM B KUJKOCTh YACTH TEJA U OT MJIOTHOCTH
KUJKOCTH.

KoncTpynpoBanue apeomerpa WM KOHCTPYMPOBAHME JIOJKH U OIpEIEeHue €€
rPy30H0ABEMHOCTH.

Pa3znen 5. PaGoTa 1 MOIIIHOCTH. JHEpPrusi

Mexanuueckas padbota. MOIIHOCTS.

[IpocTeie MeXaHU3MBI: pblYar, OJIOK, HaKJIOHHAs IIOCKOCTh. [IpaBuiio paBHOBeCHUs
peruara. [lpumeHeHue mpaBuiia paBHOBECHS phiuara K OJIOKY. «30JI0TO€ TIPABHIION
mexanuku. KITJI mpocteix mexanu3moB. [IpocThie MEXaHU3MBI B OBITY U TEXHUKE.

Mexanundeckas sHeprusi. Kunerndeckas u noTeHIMaibHas sHeprus. [Ipespamienue
OJIHOTO BUJIa MEXaHUYECKOU SHEPTUU B IPYroil. 3aKOH COXpPaHEHUSI JHEPTUN B MEXAHUKE.

Jlemoncmpayuu
[TpumMepbl NPOCTHIX MEXAHU3MOB.

Jlabopamopmwvie pabomul u onvimol

OnpeneneHre paOOThI CHIIBI TPEHHMS IPH PAaBHOMEPHOM JBMIKCHHM Teja
110 TOPU30HTATLHOM TOBEPXHOCTH.

HccnenoBanue ycioBUi paBHOBECHS phlyara.



N3mepenne K11/ HAKITOHHOM INTIOCKOCTH.
N3yueHune 3ak0Ha COXpaHEHHSI MEXaHUYECKOM SHEPIUH.

8 KJIACC

Pa3nen 6. TemioBbie IBJI€HUA

OCHOBHBIE TMOJIOKEHUSI MOJICKYJISIPHO-KUHETUUECKON TEOPUU CTPOCHUS BEILIECTBA.
Macca u pa3Mepbl aTOMOB ¥ MOJIEKYJT. OTBITHL, TOJATBEPKIAIOLIUE OCHOBHBIE TIOJIOKEHUS
MOJIEKYISIPHO-KUHETUUECKON TEOPUH.

Mopenn  TBEPAOro, JKUAKOTO M  Tra3000pa3HOr0  COCTOSIHMM — BEIIECTBA.
Kpucrammueckue u amopdusie Tena. OObsiCHEHHWE CBOMCTB Ta3oB, >KUJIKOCTEH U
TBEPJIBIX TEJI HA OCHOBE MOJOKEHUI MOJICKYJISIPHO-KUHETUUECKON Teopur. CMaunBaHue
Y KalWJUISIpHBIC ABJIEHUSA. TEII0OBOE PACIIMPEHUE U CKATHUE.

Temneparypa. CBsA3p TeMIepaTypbl CO CKOPOCTbIO TEIJIOBOTO ABUKEHHS YACTHII.
Bayrtpennsis sHeprus. CriocoObl M3MEHEHMsI BHYTPEHHEW SHEPTHM: TeIuionepenaya u
coBeplieHne paboThl. Buubl Temonepegadyu: TEIJIONPOBOJHOCTb, KOHBEKIIHUS,
U3JIy4EHHUE.

KonuyecTBo TemnoTel. YaenpHas TEIUIOEMKOCTh BEIIECTBA. Te€MI000OMEH U
TEIJIOBOE paBHOBecHE. YpaBHEHHE TeruioBoro OanaHca. [InmaBineHue u oTBepaeBaHuE
KPUCTAJUIMYECKUX BEIIECTB. YJelbHas TerioTra TIuiaBieHus. llapooOpa3oBanue u
koHaeHcauus. Mcnapenwe. Kunenme. VYnaenpHas Temiotra napooOpa3oBaHUS.
3aBUCUMOCTH TEMIIEPATYPHI KUTIEHUS OT aTMOC(HEPHOTO J1aBJICHHUS.

BrnaxxnocTtbs Bo3ayxa.

DHeprus TOIIuBa. Y IejibHas TEII0oTa CTOPaHUsL.

[Tpuntunel padoTs! TerwmoBeix apurareneit KI1J[ remmoBoro neuratens. TemnoBeie
JIBUTATEIN U 3alIATA OKPYKAIOILIEH CPEbI.

3aKOH COXpaHEHHUS U MPEBPAILCHUS SHEPTUH B TEILIOBBIX MpOIlEccax.

Jlemoncmpayuu
HaOnronenue 6poyHOBCKOTO JIBUKEHUS.
Habmonenune nuddysun.
Habmronenue sBiaeHui CMauyuBaHUS M KalTWJUISIPHBIX SBJICHUM.
Habmronerune TenioBoro pacimpeHus Teil.
N3menenue JnaBieHuss rasza Mpd M3MEHEHMH O00bEMa W HarpeBaHUU WU
OXJIaXKJICHUH.
[TpaBuiia u3MepeHus: TeMnepaTyphl.
Bunbl Tenonepenaun.
OxnaxaeHue Mpyu COBEPIIICHUN PAOOTHI.
HarpeBanue npu coBepiiieHur paboThl BHEIITHUMH CHJIAMH.
CpaBHeHHE TEIUIOEMKOCTEN pa3IUYHBIX BEIIECTB.
Habmronenne kunexus.
HaOmnronenue nocrossHCTBa TEMIIEpaTyphl MPHU TIJIABJICHUH.



Mojenu TENJIOBEIX ABUTATEIIEH.

Jlabopamophvie pabomul u onvimol

OnbITH IO 0OHAPYKEHHUIO TEUCTBUS CHII MOJICKYJIIPHOTO TIPUTSKCHHUS.

OnbITI O BRIPAIIMBAHUIO KPUCTAJIIOB IOBAPEHHOM COJIM WIIA caxapa.

OnbIThl 0 HAOIIOJECHUIO TEIJIOBOTO PACIIMPEHHUS Ta30B, KUIKOCTEH U TBEPIBIX
TEN.

Omnpenenenue naBaeHUs BO3ayXa B Oa/TOHE IIIPHIIA.

OnbITHI, TEMOHCTPHUPYIOIINE 3aBUCUMOCTh JABJICHHS BO3/AyXa OT €ro o0béMa u
HarpeBaHus WA OXJIAKACHUS.

[IpoBepka TruUMOTE3bl JUHEHHON 3aBUCUMOCTUA JUIMHBI CTOJOMKA >KUAKOCTH
B TEPMOMETPUUYECKON TpyOKE OT TeMIEPATYpPHI.

HaGnronenue n3MeHeHnsi BHyTPEHHEN SHEPTUU Tena B pe3yJibTaTe TeIuIonepeaadn
Y paOOThI BHEIIHUX CHJI.

WccnenoBanue sBieHUs TEIJIOOOMEHA MPU CMEINIMBAHUU XOJIOAHOW U ropsuen
BOJIbI.

OmnpeneneHre KOJWYECTBA TEIUIOTHI, MOJYYEHHOrO BOAOW IPH TEMIOOOMEHE
C HArpeThIM METANINYECKAM LUIUHIPOM.

Onpenenenne yaenbHOU TEINIOEMKOCTH BEILIECTBA.

Hccnenosanue npouecca UCIapeHus.

OmnpeneneHre OTHOCUTENIBHOM BIIAJKHOCTH BO3/1yXa.

Ornpenenenue y1ebHON TEMIOTHI IJIaBIECHUS JIbA.

Pa3znen 7. DilekTpruecKue M MATHUTHBIE SIBJICHUS

OnekTpuzauus Ten. J[Ba poaa SIEKTpUUECKUX 3apsaoB. BzaumopeiicTBue
3apspKeHHBIX Tesl. 3akoH KyoHa (3aBUCUMOCTh CHITBI B3aUMOACHCTBUS 3aPSPKEHHBIX Tl
OT BEJIMYUHBI 3apsJI0B U PACCTOSHUS MEXKIY TeJIaMu).

Onektpuueckoe mnone. Hanpsok€HHOCTh  3nexkrpuueckoro mnois.  [IpuHmun
CYNEPIO3ULINH dJEKTPUUECKUX TOoJIeH (Ha KAYECTBEHHOM YPOBHE).

Hocurenu »snekTpuyeckux 3apsA/ioB. ODJIEMEHTApPHBIA JJIEKTPUUYECKHUI  3aps/l.
Crpoenne atoma. [IpoBOAHMKM M IHUAIEKTPUKH. 3aKOH COXPAHEHHs JIEKTPUYECKOIO
3apsna.

DNEeKTPUYECKUNA TOK. Y CIIOBHSI CYIIECTBOBAHUS 3JEKTPUUECKOr0 ToKa. MIcTOUHUKN
NOCTOSIHHOT'O TOKa. JIEHCTBHSA SJIEKTPUYECKOTO TOKa (TEIIOBOE, XHMHUYECKOE,
MarHuTHOE). DIEKTPUUYECKUNA TOK B KUJKOCTAX U raszax.

Onektpuueckas uenb. Cujla Toka. DIeKTpuueckoe HanpspkeHue. COnpoTHBIIEHUE
IIPOBOJHUKA. YJIEJIbHOE COINPOTHUBIICHHE BeEllecTBa. 3akOH OMma [ ydacTKa LEnu.
[TocnenoBaTenpHOE M ApPALIEIBHOE COEANHEHUE IPOBOIHUKOB.

PaboTa n MOUTHOCTH 3JIeKTpUUECcKOro Toka. 3akoH /xoyns—JIenua. DinekTpuueckue
LMY U TOTPEOUTENN INEKTPUUECKOM 3Heprun B ObITy. KopoTkoe 3aMbIkaHue.

[TocTrossHHBIE MarHuThl. B3auMoaenCcTBHE TNOCTOSAHHBIX MAarHuTOB. MarHutHoe
nosie. MarHuTHoe 1osie 3eMJu U €ro 3HaueHue Uil Ku3HU Ha 3emiie. OneiT Opcerena.



MaruutHoe moJsie 3NEKTPUYECKoro Toka. [IpuMeHeHue 3JIeKTPOMarHuTOB B TEXHUKE.
JleiicTBH€ MAarHUTHOTO TI0JIsi Ha MPOBOJHUK C TOKOM. DJIEKTPOJBUTATEIb ITOCTOSHHOTO
TOKa. Vcnosb30BaHUE HJIEKTPOJBUTraTENIe B TEXHUYECKHMX YCTPOMCTBAX W Ha
TPaHCIIOPTE.

Onbitel @apanes. SBiaeHue 3JIEeKTpOMarHUTHOM uHAyKuuW. [IpaBuiio JleHma.
Dnektporeneparop. CrnocoObl MOTyUEHHUS 3JIEKTPUUECKON SHEPTUU. DIEKTPOCTAHIIUN Ha
BO300HOBIISIEMBIX UCTOYHUKAX SHEPTHUHU.

Jlemoncmpayuu
DJIeKTpU3aLus Tell.
JIBa pona 3NEeKTpUYECKUX 3apsAI0B U B3aUMOICMCTBUE 3aPSIKEHHBIX TEJ.
Y CTpONCTBO U AEHCTBUE IIEKTPOCKOIIA.
DJIEKTpOCTaTUYECKask MHYKIIHS.
3aKOH COXpaHEHMS DJICKTPUUECKUX 3aPsJI0B.
[IpOBOIHUKY U JUATIEKTPUKH.
MoennpoBaHu€e CUIIOBBIX JIMHUM JIEKTPUYECKOTO MOJIA.
M cTOYHUKH ITOCTOSIHHOTO TOKA.
JlencTBUS NEKTPUUYECKOTO TOKA.
DIIEKTPUYECKHUMN TOK B XKHUJIKOCTH.
["a30BbIi1 pa3ps.
N3mMepenune cuitbl TOka aMIepMeETPOM.
N3mMepenne 351eKTpruueCcKOro HanpsiKEHUsI BOJIbTMETPOM.
Peocrar u marazuH cOnpOTUBIIEHU.
BzaumoielicTBHE NOCTOSSHHBIX MAarHUTOB.
MoaennpoBaHre HEBO3MOKHOCTH Pa3/ICJICHUS TOJIOCOB MarHuTa.
MoaenupoBaHHe MAarHUTHBIX MOJIEN MMOCTOSSHHBIX MArHUTOB.
OnsIT OpcTena.
MarauTHoOE 1oJie TOKa. DJIEKTPOMArHuT.
JlelicTBHE MAarHUTHOTO MOJISI HA IPOBOIHUK C TOKOM.
DJIEKTPOJBUTATENb MTOCTOSTHHOTO TOKA.
HccnenoBanue siBieHUS SJICKTPOMAarHUTHOM MHIYKIIHH.
Onbitel Dapajes.
3aBUCHUMOCTb HAMPABJICHUS UHIYKIIMOHHOT'O TOKA OT YCJIOBUM €ro BO3HUKHOBEHHSI.
DJIEKTPOre€HEePaATOP MOCTOSIHHOTO TOKA.

Jlabopamophvie pabomul u onvimol
OnbITH IO HAOJTIOICHUIO STICKTPU3AINY TEJI MHIYKIIUEH U TIPU COTIPUKOCHOBEHHH.
HccnenoBanue neiicTBUS JIEKTPUUECKOTO OIS HA MPOBOJTHUKYU U JTUDJICKTPUKH.
COopka 1 mpoBepka pabOThI IIEKTPUUECKOMN IIEMU TOCTOSTHHOTO TOKA.
H3mepenune u peryaIupoBaHie CHIIbI TOKA.
N3mepenne u perynupoBaHre HAMPSKEHUS.
HccrnenoBanne  3aBUCUMOCTH  CWJIBI  TOKa, HAYHNIETO  4Yepe3  PE3UCTOp,
OT COTIPOTHBIICHUS PE3UCTOPA U HATIPSDKEHUS HA PE3UCTOPE.



OnbIThl, JAEMOHCTPUPYIOIIUE 3aBUCUMOCTh JJIEKTPUUECKOTO  COMPOTUBIICHUS
IIPOBOJHUKA OT €ro JIJIMHBI, IUIOIIAU TONEPEYHOT0 CEYEHN U MaTeEpHaa.

[IpoBepka npaBuia CIOKEHUS HANIPSKEHUI MPH MMOCIEA0BATEIHOM COEUHEHUH
JIBYX pPE3UCTOPOB.

[IpoBepka npaBuiia st CUIIbI TOKA IPU MAPAJIIETBHOM COEIMHEHUN PESUCTOPOB.

Onpenenenne padbOThI IEKTPUUECKOTO TOKA, UAYLIETO YEPE3 PE3UCTOP.

OnpeneneHre MOIHOCTHY AJIEKTPUUECKOTO TOKA, BBIACIISIEMON HA PE3UCTOPE.

HccnenoBanue  3aBUCMMOCTHM  CWJIBI  TOKA, MAYHIETO 4Yepe3  JIAMIIOUKY,
OT HANPSDKEHUS HA HEH.

Onpenenenue KIIJ[ HarpeBaTens.

UccnenoBanre MarHUTHOTO B3aUMO/ICUCTBUSI TOCTOSTHHBIX MAarHUTOB.

N3ydyeHne MarHUTHOTO TOJISI MOCTOSIHHBIX MAarHUTOB MpPU UX OOBEAMHEHUU U
pa3ieNeHUN.

HccnenoBanue 1elcTBUS JNEKTPUUECKOTO TOKA HA MATHUTHYIO CTPEJIKY.

OnbITEL, JEMOHCTPUPYIOIIME 3aBUCUMOCTh CHJIBI B3aUMOJCHCTBUS KATYIIKH
C TOKOM U MarHuTa OT CUJIbI TOKA W HAIIPaBJICHUS] TOKA B KaTYIIKE.

N3yudenue 1eiicTBUS MarHUTHOTO TOJIS1 HA IIPOBOJHUK C TOKOM.

KoHcTpynpoBanue u uzydeHue paboThl AIEKTPOIBUTATEINS.

Nsmepenue KIIJI anmekTpoaBUraTeibHON YCTAaHOBKH.

OMBITHI IO UCCIICIOBAHUIO SIBJICHUS JIEKTPOMAarHUTHOW UHIYKIIUU: UCCIICIOBAHNE
VM3MEHEHUI 3HaYEHUS U HAIIPaBJICHUS] HHAYKIIMOHHOTO TOKA.

9 KJIACC

Pa3nen 8. MexaHuveckue siBJIEHUsI

Mexannueckoe  JaBWXKeHME. MarepuanbHas  Touka. Cucrema  orcuéra.
OTHOCUTENBHOCTh ~ MEXAHMYECKOTO  JBWKECHUA. PaBHOMEpHOE  MOPSIMOJMHENHOE
nBr>keHue. HepaBHOMepHOe mnpsMosinHEHOe ABWkKeHue. CpefaHsis W MrHOBEHHAas
CKOPOCTBb T€JIa MPU HEPABHOMEPHOM JBHKEHUH.

VYckopenne. PaBHoyckopeHHOE npsiMosiHEHOE NiBMkeHne. CBoOOIHOE Ma/ieHHE.
Onpitel ["anmunes.

PaBHOMepHOE JBWXKEHHE MO OKpyXHOCTU. llepuon u dacrora oOpaunieHwus.
JIuneriHas 1 yrioBast CKOpoCTHU. LIeHTpOCTpEMUTENIBHOE YCKOPEHHUE.

ITepsoii 3akoH HreroTrona. Bropoit 3akoH Hprorona. Tpermit 3akoH HbroroHa.
[IpuHIMII CyTIEpIIO3ULIAN CHJL.

Cuna ynpyroctu. 3akoH ['yka. Cuna TpeHMs: Cwiia TPEHUS CKOJbKECHMS, CUJIa
TPEHMUS TIOKOSI, APYTHUE BUJIBI TPEHUSL.

Cuita TSKeCTU M 3aKOH BCEMUPHOTO TATOTCHHS. Y CKOPEHHE CBOOOIHOTO IMaJICHHUS.
Jemxenune minanetT Bokpyr Comnnua. IlepBas kocMmuueckas ckopoctb. HeBecoMocTh u

Heperpy3KH.



PaBHOBecue wmarepuanbHON TOuku. AOCOMIOTHO TBEpAOE Teno. PaBHOBecue
TBEPJIOTO TeJIA C 3aKPETIIIEHHOM OChIO BpaleHusi. MoMeHT cuiibl. LIeHTp TsxecTH.

Nmnynsc Tema. M3meHeHne wumiynbca. Mmiynbe cuilbl. 3aKOH COXPAaHECHMS
UMITyJIbca. PeakTUBHOE JBUKEHUE.

Mexannueckass paboTa 1 MOIIHOCTh. PaboTa cui TsKecTH, YNpPyrocTd, TPEHUS.
CBs13b 5HEpruy U padboTshl. [loTeHInanbHast 3HEPI U TeIa, IOAHATOTO HaJl TIOBEPXHOCTHIO
3emud. [loTeHManbHas sHEprus c:xaTou npyxuHbl. Kunernueckas sueprus. Teopema o
KHMHETHYECKOU SHEPTUH. 3aKOH COXPAHEHUS] MEXaHUYECKOW SHEPIHH.

Jlemoncmpayuu

Habmoienne MexaHMuecKoro IBUKEHUS TeJla OTHOCUTENBHO Pa3HbIX TN OTCUETA.

CpaBHEHUE IMyTEW U TPACKTOPUM JBUKEHUS OJIHOTO U TOTO K€ T€JIa OTHOCUTEIIBHO
pPa3HBIX TEJ OTCYETA.

N3MmepeHne CKOpOCTH U YCKOPEHHUS IIPSAMOJIMHEUHOTO IBUKEHUS.

HccnenoBanne npu3HAKOB PAaBHOYCKOPEHHOTO IBUKEHUS.

Habitoienue 1BukeHMs Teja 1o OKpy>KHOCTH.

HabOmoneHne MexaHWYeCKHUX SIBJICHHWM, NPOUCXOASIIMX B CHCTEME OTCUéra
«Tenexka» npu e€ paBHOMEPHOM U YCKOPEHHOM JBM)KEHUU OTHOCUTEJIBHO KaOMHETa
bu3uKH.

3aBUCUMOCTb YCKOPEHUS TEJIA OT MACCHI TEJIA U IEHCTBYIOIIEH HA HETO CHJIBI.

HaGnronenue paBeHCTBa CUIT IPU B3aUMOJICHCTBUU TEIL.

N3meHenue Beca Tenna npu yCKOPEHHOM JIBUKEHHH.

IIepenauya ummyJsibca Ipy B3aMMOJEHUCTBUU TEIL.

[IpeoOpazoBanus SHEPTUH MPU B3aUMOICUCTBUU TEIL.

CoxpaHeHne UMITyJIbCa IPU HEYNIPYTOM B3aUMOJACHUCTBHH.

CoxpaHeHne UMITyJIbca IPU a0COJIFOTHO YIIPYTrOM B3aUMOIEHCTBUH.

Habutoienne peakTHBHOTO ABMXKEHUS.

CoxpaHeHne MeXaHU4eCKOW SHEPTrur IpH CBOOOTHOM IaJICHUU.

CoxpaHeHuE MEXaHMYECKOM JHEpPruuM IpH JBMKEHUM Tela TIOJ JEHCTBUEM
MPYKUHBI.

Jlabopamopmwvie pabomul u onvimol

KoHncTpyupoBanue TpakTa Jyisl pa3roHa U JajJbHEHIIero paBHOMEPHOIO JIBH)KCHHUS
IIapyKa WA TEICKKH.

OnpeneneHne cpeHel CKOPOCTH CKOJBKCHHUS OpyCKa WM JIBHKEHUS IIIApHKa IO
HAKJIOHHOM TIOCKOCTH.

OnpeneneHne yCKOPEHUs Tela MPU PaBHOYCKOPEHHOM JIBFDKCHUU IO HAKJIOHHOW
TUTOCKOCTH.

HccnenoBanue 3aBUCUMOCTH MTyTH OT BPEMEHHU MPU PaBHOYCKOPECHHOM JIBH)KEHUH
0e3 Ha4aJIbHON CKOPOCTH.

[TpoBepka THITOTE3BI: €CJIM NP PABHOYCKOPCHHOM JIBIDKEHUH 03 HadaIbHOMN
CKOPOCTH ITyTH OTHOCSATCS KaK psiT HEYETHBIX YUCEN, TO COOTBETCTBYIOIIHE TPOMEIKYTKH
BPEMCHH OJIMHAKOBBHI.



UccnenoBanne 3aBUCUMOCTH CHJIbI TPEHUSI CKOJBXKEHUSI OT CHJIbI HOPMAJIBHOTO
JTABJICHMUS.

Onpenenenue k03PpGUIIMEHTa TPEHUS CKOJIbKEHHUS.

Omnpenenenre KECTKOCTU PYKUHBI.

Onpenenenre padOThl CWIBI TPEHHS TMPU PABHOMEPHOM JIBDKEHHU —Tela
110 TOPU30HTAIBHON MOBEPXHOCTH.

Omnpenenenre paboOTbl CHIIBI YIPYTOCTH MPHU MOABEME Ipy3a C MCIOIb30BAHUEM
HEMOJBW)XHOTO U MOABUKHOTO OJIOKOB.

N3yuenune 3akoHa COXpaHEHUS SHEPTUH.

Pa3nen 9. Mexannyeckue KoJj1e0aHusI M BOJTHbBI

KonebarenbHoe npmwkeHue. OCHOBHBIC XapaKTEPUCTUKH KOJEOAHUN: TIEPHOI,
4acToTa, aMIUINTyZa. MareMaTH4eCcKul W TpYKUHHBIA MasTHUKU. [IpeBpaiienue
SHEPIUH MPU KOJIEOATEIHLHOM JABUKEHUM.

3aryxarone kojieOanus. BeiHyXaeHHbIE KoneOaHus. Pe3onanc. MexaHnuyeckue
BOJIHBI. CBOMCTBAa ME€XaHWYECKUX BOJIH. [IpomonpHBIE M MoOnepedHbie BOJIHBL J[JinHA
BOJIHBI M CKOpPOCTh €€ pacupocCTpaHEHHs. MexaHM4eCKUE BOJHBI B TBEPIOM TeEIIE,
CEHCMHYECKHUE BOJIHEI.

3ByK. I'poMkocTh 3Byka u BbicoTa ToHa. OTpakeHue 3Byka. MH(]pa3Byk u
YIBTPA3BYK.

Jlemoncmpayuu
Habmronenue konebanuit Tesn noj 1eUCTBUEM CUJTBI TSDKECTH M CUITBI YIIPYTOCTH.
Ha6nronenue xoneOanuii rpy3a Ha HUTU U HA TIPYKUHE.
Habmronerune BeIHYXICHHBIX KOJICOAHHUH M pe30HaHCA.
Pacnpoctpanenue npo0IbHBIX M MIOTIEPEUHBIX BOJIH (HA MOJICIIH).
Habmronerune 3aBUCHMOCTH BBICOTHI 3ByKa OT YaCTOTHI.
AKYCTUYECKHI PE30HAHC.

Jlabopamophvie pabomul u onvimol

Omnpenenenre YaCTOThI M MIEpHOIa KOJICOaHUH MAaTEMaTHICCKOTO MasTHUKA.

Omnpenenenre 4aCTOTHI M EpUOa KOJIEOAaHUHN IPYKUHHOTO MasiTHUKA

HccnenoBanue 3aBUCMMOCTH TEepHOIa KOJIeOAHHWI MOABEIICHHOTO K HUTHU Tpy3a
OT JUTMHBI HUTH.

HccnemoBanue 3aBUCUMOCTH  TIepHoJa KOJCOAHWH TIPY)KHHHOTO MasTHUKA
OT MaccChl Tpy3a.

[IpoBepka HE3aBUCUMOCTH TIEpHUOJa KoJieOaHUM Tpy3a, MOABEIHICHHOTO K HUTH,
OT Macchl Tpy3a.

OnbITHI, JEMOHCTPHUPYIONIUE 3aBUCUMOCTH IEepHUoAa KOJCOAHWH TPYKUHHOTO
MasTHUKA OT MacChl Tpy3a M )KECTKOCTH MPY>KUHBI.

W3mepenune yckopeHus: CBOOOTHOTO TTaICHHSI.

Pa3neua 10. DiiekTpoMarHuTHOE 10JI€e U 3JIEKTPOMATHUTHbIE BOJIHBI



DJEeKTPOMarHuTHOE ToJIE. DNEeKTPOMAarHUTHbHIE BOJIHBL. CaoiicTBa
AJIIEKTPOMArHuTHeIX  BojH. Illkama  37neKTpoMarHUTHBIX — BOJH. Vcmonb3oBaHue
AIIEKTPOMArHUTHBIX BOJIH JJI1 COTOBOM CBSI3H.

DnexTpomMarHuTHas mpupoja ceeta. CkopocTs cBeTa. BosHOBBIE CBOMCTBA CBETA.

Llemoncmpayuu
CBoliCTBa 3JIEKTPOMAarHUTHBIX BOJIH.
BomHOBBIE CBOMICTBA CBETA.

Jlabopamophvie pabomul u onvimol
N3ydeHnne CBOMCTB 3JIEKTPOMArHUTHBIX BOJH C TIOMOIIBIO MOOUIIBHOTO TeneoHa.

Pa3znen 11. CBeTOBBIE SIBJIEHUSA

JIyueBag Mopens cBerta. Mcrounuku csera. lIpsimosinHElHOE pacnpoCTpaHEHHUE
ceera. 3armenuss Connua u Jlywsl. Otpaxkenue cBera. [lmockoe 3epkano. 3akoH
OTpPa)KEHUs CBETA.

[Ipenomnenue cBera. 3aKOH npesioMiieHus cBeTa. [loHOe BHyTpeHHEE OTpaKeHne
cBeta. Mcnonb30BaHuE MOJHOTO BHYTPEHHETO OTPAKEHHS B ONTHYECKUX CBETOBOAAX.

JIunza. Xox nmyueid B nuH3e. Onrtuueckas cuctema (oToarnmnapara, MUKpPOCKONa U
Teneckona. I'ma3 kak ontuyeckas cuctema. biim3opykocTs U JAIbHO30PKOCTb.

Pasznoxenue 6enoro csera B cnekTp. OnbiTel HetoToHA. Cr0K€eHNE CIEKTPaAIbHBIX
1BeToB. Jlucnepcus cBeTa.

Jlemoncmpayuu
[IpssMonMHENHOE pacIpOCTPAHEHHE CBETA.
OtpaxeHune cBeTa.
[Toyuenue n3o0pa>keHui B IIIOCKOM, BOTHYTOM U BBIITYKJIOM 3€pKajax.
[Ipenomiienue cpera.
OnTHYeCKUN CBETOBO/I.
Xon nyyei B coOuparoleit JImH3e.
XO0J JTydeil B pacCEenBarOLIEH JIMH3E.
[Tony4yenue n3o00paxeHuil ¢ MOMOILBIO JIUH3.
[Tpunuun nevictBus poroanmnapara, MUKPOCKOTA U TEJIECKOIIA.
Mopensb riasa.
Paznoxenue 0enoro ceeta B CHEKTP.
[Tomryuenue Oenoro cBeTa Mpu CI0KEHUH CBETA PA3HBIX IIBETOB.

Jlabopamopmwvie pabomul u onvimol
HccnenoBanue 3aBUCHMOCTH YTJIa OTPaKEHUSI CBETOBOTO JIy4a OT YIJIa TIaICHUS.
M3ydeHne XxapaKTepUCTHK U300paskeHUs IIpeIMEeTa B TNIOCKOM 3epKalie.
HccnenoBanue 3aBUCMMOCTH yIJIa MPEJIIOMIICHUSI CBETOBOTO JIy4a OT YIJIa IaJCHHS
Ha TPaHMIIC «BO3IYX—CTEKIION.
[Tomy4yenue n3o0pakeHuil ¢ TOMOIILI0 COOUPAIOIIEH JIMH3HI.



Onpenenenue GOKYCHOTO pacCTOSHUS U ONTUYECKON CUIIbI COOMPAOLIEH JIMH3BI.

OmnbITHI IO Pa3JI0KEHUIO OEJI0T0 CBETa B CIIEKTP.

OnbITHl IO BOCHIPUATHIO LIBETA MPEAMETOB IPU UX HAOJIIOJICHUM Yepe3 I[BETOBbIC
(UIBTPHL.

Pa3nen 12. KBanToBbIe sIBJIEHUSI

Onwitel  Pesepdopna u mumanerapHas mozenb aroma. Monens atoma bopa.
Hcnyckanue u norjouieHue ceera aromom. KBanTel. JInHelyaTeie CIEKTPBHI.

PamnoaktuBHOCTE. Anb(a-, 6eTa- u ramma-usnydenus. CTpoeHHe aTOMHOTO Sipa.
Hyxnonnas Mmonens aromHoro siapa. M3oronsl. PaguoaktuBHbie npespamenus. [lepuon
IIOJTypacIiaia aTOMHBIX SED.

SnepHble peakuu. 3aKOHBI COXPAHEHUs 3apsI0BOI0 U MacCOBOTO YUCENL. DHEPTUs
CBA3M aTOMHBIX szep. CBsA3b Macchl M dHepruu. Peakuuy cuHTE3a W JEIEHUS sIEp.
Nctounuku 3neprun CoyHIA U 3BE3.

Anepnas odHepretuka. JIeMCTBHS pagMOAKTHBHBIX HW3JIYYECHHM Ha JKUBBIC
OpPTaHU3MBI.

Jlemoncmpayuu
CrexTpbl U3Iy4eHHUs U MOTJIOMICHHUS.
CnexTpbl pa3InvyHbIX Ta30B.
CnekTp Bogopoaa.
Ha6nronenue tpekoB B kamepe Buiibcona.
PaboTa cu€Turka HOHU3UPYIOMINX U3TYyUEHUH.
Peructpanus nznmydeHust puUpOIHBIX MUHEPAJIOB U MMPOAYKTOB.

Jlabopamophvie pabomul u onvimol

HabnroaeHue CIUIOMHBIX ¥ IMHEHYATBIX CIICKTPOB U3ITyUCHUSI.

HccenenoBaHue TPEKOB: M3MEPEHHE SHEPIHMH YACTHIIBI 110 TOPMO3HOMY ITyTH
(mo portorpadusm).

W3mepenue panoakTHBHOTO (hOHA.

IHoBTOpHUTEJIHbHO-0000IAKOIINH MOTYJIb

[ToBTOpUTENHEHO-00001IAIOIMI MOAYJIbL TpPEAHA3HAYECH MJIS CHCTEMaTHU3allud U
000011IeHUsT TPEAMETHOTO COJIEPKAHUS U OMbITA JACSATEILHOCTH, IPUOOPETEHHOTO TPU
W3Yy4YEHUH BCEro Kypca (u3nkd, a Takke 1 TOATOTOBKH K OCHOBHOMY
roCyJIapCTBEHHOMY dK3aMEHY MO (PU3UKE ISl 00yJaroIIUXCsl, BEIOPABIINX ATOT YUCOHBIM
peaMET.

[Ipy wm3yyeHHH JAHHOTO MOJYJISI PEATU3YIOTCS U CHUCTEMATU3UPYIOTCS BUJIbI
NESATEeTLHOCTH, HAa OCHOBE KOTOPBIX OOECIEUYMBACTCS JTOCTHDKCHHE TMPEAMETHBIX U
MeTanpeIMETHBIX MJIAaHUPYEMBIX pe3yJbTaToOB oOyueHwus, dbopmupyercs
€CTEeCTBEHHO-Hay4YHasi T'PaMOTHOCTh: OCBOCHHUE HAyYHBIX METOJIOB HCCJIEIOBAHUS
SIBJICHUHW NMPUPOJBI U TEXHUKH, OBJIAJICHUE YMEHUSIMU OOBSACHITH (DU3NUYECKUE SBJICHMUSI,



NPUMEHSISL TOJIyYEHHBbIE 3HAHMs, pelaTh 3aJadyd, B TOM YHCIE KA4YE€CTBEHHBIE H
AKCIEPUMEHTAJIBHBIE.

[IpuHIMNIMATBHO AEATEIBHOCTHBIN XapAKTEP JAHHOTO Pa3eia pean3yeTcs 3a CUET
TOT0, YTO OOYYAIOLIKECs BBIMOJHSIOT 3aJaHus1, B KOTOPBIX UM MPEJIaraeTcs:

HA OCHOBE MOJIyYE€HHBIX 3HAHUW Pacro3HAaBATh U HAYYHO OOBSACHATH (PU3UUYECKHE
ABJICHUS B OKPYXAIOIIEH NIPUPOJE U TOBCETHEBHOM )KU3HH;

UCIIOJIb30BaTh HAYYHbIE METObI UCCIIEIOBaHUS (PU3NYECKUX SIBJICHUI, B TOM YHCIIE
JUISL IPOBEPKH TUIOTE3 U MOJIYYEHUSI TEOPETUUECKUX BBIBOJIOB;

OOBSICHSITH HAy4YHbICE OCHOBBI HaW0OOJEe BAXKHBIX JOCTUXKEHUU COBPEMEHHBIX
TE€XHOJIOTUW, HAlpUMEp, IPAKTHUYECKOTO HCIIOJIb30BaHUS PA3JIMYHBIX HCTOYHHKOB
SHEPrUuM Ha OCHOBE 3aKOHA MPEBPAILICHUS U COXPAHECHUS BCEX N3BECTHBIX BUIOB YHEPTUH.



INJIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA ITPOI'PAMMBI 110 ®PU3UKE
HA YPOBHE OCHOBHOI'O OBIHIEI'O OBPA30BAHUA

W3ydyenne Qu3uku Ha YpPOBHE OCHOBHOTO OOIIEro 0Opa3oBaHUsl HAIPaBJICHO
Ha JOCTM)KCHUE JIMYHOCTHBIX, METANpPEIMETHBIX M MpPEeIMETHBIX 00pa30BaTEIbHBIX
pE3yNbTaToB.

JIMYHOCTHBIE PE3YJIbTATBI

B pesynbrate m3yuenus (pu3MKM Ha YPOBHE OCHOBHOTO OOIIEro 0Opa3oBaHUsA
y obyuatomierocst 0yayt chopMUpPOBAHBI CIEAYIONIUE JIMYHOCTHBIE PE3YJIbTaThl B YACTH:

1) mnaTpuOTHYECKOT0 BOCTIUTAHMS:

IPOSIBJICHHE HMHTEpeCa K HCTOPUU U COBPEMEHHOMY COCTOSHHUIO POCCHUHCKOU
(bu3NYEeCcKOil HayKH;

LIEHHOCTHOE OTHOLIEHHUE K JOCTUKEHUAM POCCUMCKUX YUEHBIX-(PU3UKOB;

2) rpasKAaHCKOT0 M TyXOBHO-HPABCTBEHHOI'O BOCTIMTAHMS:
TOTOBHOCTh K AaKTHBHOMY YYacTHIO B OOCYXJEHHU OOIIECTBEHHO-3HAUMMBIX U
ATUYECKUX MPOOJIEM, CBA3AHHBIX C MPAKTUYECKUM MPUMEHEHUEM JTOCTUKEHUN (DUBHKY;
OCO3HAHHUE BAXKHOCTH MOPATbHO-3TUUYECKUX MPUHITUIIOB B JIESITEILHOCTH YYEHOTO;

3) 3¢TeTHYECKOr0 BOCIIHTAHMA:
BOCIIPUATHE OCTETHYECKMX KAYeCTB (PM3MYECKON HayKH: €€ TapMOHHYHOIO
IIOCTPOEHHS, CTPOIOCTH, TOYHOCTH, JIAKOHHYHOCTH;

4) HEeHHOCTH HAYYHOT'0 MO3HAHUSI:

OCO3HAHME IIEHHOCTH (PU3MYECKONM HAYKH KaK MOIIHOIO MHCTPYMEHTA MO3HAHUS
MHPA, OCHOBBI Pa3BUTHS TEXHOJIOTHUM, BAXKHENILIEH COCTABIIAIOLICH KYIbTYPHI;

pa3BUTHE HAy4YHOW JIFOOO3HATENIbHOCTH, HHTEpeca K HCCIIEI0BATEIbCKON
JIEATEIIbHOCTH;

5) hopMupoBaHUsI KYJIbTYPbI 310POBbSI K SMOIIHOHATILHOT0 0JIATOMOJTYYHSI:
OCO3HaHWE IIEHHOCTH Oe3omacHOro oOpa3a KHU3HH B  COBPEMEHHOM
TEXHOJIOTUYECKOM MUPE, BAKHOCTH MTPaBUJI 0€3011aCHOTO TTOBEACHUS HAa TPAHCTIOPTE, Ha
JIOpOTax, C JIEKTPUUYECKUM U TETJIOBBIM 00OPYIOBAHHEM B JIOMAITHUX YCIOBUSIX;
c(hOpMHUPOBAHHOCTh HaBbIKa pedIeKCUH, MPU3HAHUE CBOETO IMpaBa Ha OUIMOKY U
TaKOT0 e MpaBa y APyroro 4ejioBeKa;

6) TPY/10BOT0 BOCIIUTAHUS:

aKTMBHOE YYacTHE B PCIICHUHM TPAKTHYCCKUX 3amad (B paMKaX CEMbH,
00pa3oBaTeNbHONM OpraHu3alyy, Topojda, Kpas) TEXHOJOTHUYECKOM U COIUalibHOU
HaIPaBJICHHOCTH, TPEOYIOMUX B TOM YUCIIC ¥ (PU3NUECKUX 3HAHHM;

MHTEPEC K MPAKTUIECKOMY U3YUCHUIO TPO(eccHii, CBI3aHHBIX C (PU3UKOM;



7) 3K0JIOTHYECKOT0 BOCITUTAHMSA:

OpUEHTAIMs Ha NMPUMEHEHHE (PU3MUECKUX 3HAHHWM JJISI pelIeHUs 3ajiad B 00JIacTH
OKpY’Karollel cpeibl, INTAHUPOBAHHUS MTOCTYIIKOB 1 OIICHKH UX BO3MOXHBIX ITOCIIEICTBHUM
JUISL OKPYIKAIOIIEH Cpe/ibl;

OCO3HaHME TII00ATBHOTO XapaKTepa YKOJIOTHICCKUX MTPOOJIEM U Iy TEH UX PEIICHNUS;

8) ananTanuu K H3MEHSIOIUMCS YCJIOBHSM COIHAJIbLHOW M MPHPOTHOM Cpe/bl:

MOTPEOHOCTh BO B3aWMOJICHCTBHH TPHW BBITIOJIHCHUH HCCICIOBAHUN U MPOCKTOB
(bU3MYeCcKOi HAMPaBIEHHOCTH, OTKPHITOCTh OTBITY M 3HAHUSAM JIPYTHUX;

MOBBIIIICHHUE YPOBHS CBOEH KOMIIETEHTHOCTH Yepe3 MPAKTUUECKYIO JeSITeIbHOCTB;

noTpeOHOCTh B hOPMUPOBAHNH HOBBIX 3HAHUH, B TOM YHciie POpMYIUPOBATh UICH,
MIOHSTHUSI, TUTIOTE3bI O PU3NUECKUX 00BEKTAX U ABJICHUSX;

OCO3HaHME Je(PUIIMTOB COOCTBEHHBIX 3HAHWW M KOMIIETEHTHOCTEH B 00JacTh
bu3uKy;

IJJAHUPOBAHKME CBOETO PA3BUTHSA B NPHOOPETCHHHM HOBBIX (HM3MUYCCKUX 3HAHHA,

CTPEMJICHHE aHAM3WPOBATh W BBISIBIATH B3aUMOCBS3H TPHUPOABI, OOIIECTBa U
PKOHOMHUKH, B TOM YHUCJIE C UCIOJIb30BaHUEM (PU3MUECKUX 3HAHU;

OIICHKA CBOUX JICMCTBUM C YUETOM BIIMSHHUS Ha OKPYKAIOIIYIO CPETY, BO3MOMXKHBIX
rII00AJIBHBIX ITOCIIEACTBUM.

METANIPEIMETHBIE PE3YJIbTATBI

B pesynbpTaTe OoCBOCHHS TpOrpaMMbl MO (PU3MKE HAa YPOBHE OCHOBHOTO OOIIETO
oOpazoBaHus y oOyyaromierocss OyayT chOpMUPOBAaHbI METANPEAMETHBIE PE3yJbTaThI,
BKJTFOYAFOIITNE TTO3HABATEILHBIC YHUBEPCATbHBIE yIeOHbIC CHCTBUS, KOMMYHHUKATHBHBIC
YHUBEpCaIbHBIC YUeOHBIC JCHCTBYS, PETYIATUBHbBIC YHUBEPCAIbHbBIE YICOHBIC TCHCTBUS.

IHo3HaBaTebHbIC YHUBEpPCAJbHbIE Y4eOHbIC NeCTBUS
ba3oBble Jiornvyeckue 1eicTBUA:

BBISIBIISITH M XapaKTEPU30BATh CYIIECTBEHHbIE MPU3HAKUA OOBEKTOB (SIBJICHUN );

yCTaHABIMBATh  CYIIECTBEHHBIM  MpHU3HAK  KJIacCCH(UKAIMH,  OCHOBaHUS
JUTst 0000IIIEHUS U CPaBHEHUS;

BBISIBIISITh 3aKOHOMEPHOCTH M IPOTHUBOPEUHS B pacCMaTpUBaeMbIX (aKTax, JTAHHBIX
Y HaOJIOJCHHSIX, OTHOCSIIIUXCS K (PUBNICCKUM SIBJICHHSIM;

BBISIBJISATh TIPUYMHHO-CIIC/ICTBEHHBIE CBSI3HM TP M3YYCHUN (PU3NYECKHUX SBICHUHN U
MPOIIECCOB, JENaTh BBIBOJALI C WCIIOJB30BAHUEM JEAYKTHUBHBIX W WHIYKTHUBHBIX
YMO3aKJIIOUCHUM, BBIJIBUTATh TUIIOTE3bI O B3AaUMOCBS3SX (PU3MUECKUX BEJINYUH;

CaMOCTOSITENIbHO BBIOUpATh CHOCOO perieHuss ydeOHoW Qu3nyeckor 3amadn
(cpaBHEHHUE HECKOJIBKUX BApMAHTOB peIlieHus1, BEIOOp Harboiee MOXOISIIEro ¢ yYETOM
CaMOCTOSITENIbHO BBIJICIICHHBIX KPUTEPUEB).



ba3oBble ucciiefoBareIbCKHeE 1eiCTBUA:

UCTIONB30BaTh BOMPOCHl KaK HCCICNOBATEIbCKUH HHCTPYMEHT TIO3HAHWS,

MPOBOJIUTH TO CAaMOCTOSITEILHO COCTABIICHHOMY TUIAHY OIIBIT, HECIIOKHBIN
bu3MYeCKuil  OKCIEPUMEHT, HEOOJbIIOe HCCIACAOBaHNE (DU3NISCKOTO SBICHUS;

OIICHUBATh HA MPUMEHUMOCTH U JIOCTOBEPHOCTh HH(OPMAIIHIO, TIOTYYEHHYIO B XOIC
WCCJICTIOBAHMSI WJTH DKCTICPUMEHTA;

CaMOCTOSITENIbHO  (popMysIHpoBaTh OO0OOIIEHHS W BBIBOJABI 110 pe3yiabTaTam
IPOBEIEHHOTO HAOIIOICHUS, OTIBITA, UCCIICIOBAHMS;

IIPOTHO3UPOBATh BO3MOXHOE JalibHEHIIee pa3BUTHE (PU3NICCKUX IMPOIECCOB, a
TaK)Ke BBIIBUTATh MPEAINOJIOKECHUS 00 WX Pa3BUTHH B HOBBIX YCJIOBHSIX U KOHTEKCTaX.

Pa6ora ¢ undopmanueii:

MPUMEHATh Pa3jIU4YHbIE METOJbl, HMHCTPYMEHThl W 3alpoChl TMpPU IOUCKE
U 0TOOpe MHPOpPMALUU WM JaHHBIX C YYETOM IpENJIOKEHHOW ydeOHOH (usmueckoi
3a]1a4H;

aHAJIU3UpOBaTh, CHUCTEMATU3UPOBAaTh W  HUHTEPIPETHPOBATH  HMHPOPMALIUIO
Pa3IMYHBIX BUJOB U (POPM MPEACTABICHHUS;

CaMOCTOATENIbHO BBIOMPAaTh ONTUMAIBHYIO (POpMY MpeACTaBICHHUs] HHPOpMALUU U
WUTIOCTPUPOBATh pEUIaeMble 3aJaud HECJIOKHBIMM CXEMaMH, JuarpaMMaMiu, WHOU
rpaduKoil 1 UX KOMOUHAIUSIMU.

KoMMmyHuKaTHBHBIC YHUBEpPCAJbHbIE YUeOHbIEe eiiCTBHS:

B X0/I¢ OOCYXKJeHusi y4eOHOTro Marepuana, pe3yjbTaToB JabopaTOpHBIX paboT
Y MIPOEKTOB 33]1aBaTh BOIIPOCHI MO CYIIECTBY 00CYK1aeMON TEMBI M BRICKA3bIBATh HJICH,
HalleJICHHBIC HA PEIICHHE 3a/1a9d U TIOIJIepKaHne 0J1aroKenaTeIbHOCTH OOIICHMS;

COTIOCTaBIIATb CBOM CYXKIECHUS C CYXICHHSIMHU JPYTMX Y4YaCTHUKOB JHayora,
0OHapyKUBaTh PA3IMUNE U CXOJCTBO MO3UITHUI;

BBIPAKATh CBOIO TOUKY 3PEHUS B YCTHBIX U MUCHbMEHHBIX TEKCTAX;

nyOJUYHO TPEACTABIATH PE3YJNbTAThl BBIMOJHEHHOTO (U3MUECKOTO OIbITa
(PKCIIepUMEHTa, UCCIIeI0BaHUs, IPOCKTA).

MMOHUMATh U UCIIOIH30BATh MPEUMYIIIECTBA KOMAHIHOW U MHAUBUAYATLHON pabOThHI
IIPY pEIICHUU KOHKPETHOM (u3HIecKor MpoOIeMBbl;

MPUHUMATh II€JIM COBMECTHOW JCSATENHHOCTH, OPTaHU30BBIBATH JEHUCTBUS TO €€
JTOCTIDKCHUIO: PACTIPEIIEIISITh POJIH, 00CYX)IaTh MPOIECCH U PE3yIbTaThl COBMECTHOM
paboTHI, 00001IaTh MHCHHUS HECKOJIBKUX JIFOJICH;

BBITIOJTHATH CBOIO YacTh pabOTHI, JOCTUTAs KAaYECTBEHHOTO Pe3yJIbTaTa M0 CBOEMY
HaIPaBJICHUIO U KOOPJIUHUPYS CBOM JICHCTBUS C IPYTUMHU WICHAMH KOMAaHIbI;

OIICHMBATh KaueCTBO CBOEr0 BKJIaJa B OOMMH TPOAYKT IO KPUTEPHSIM,
CaMOCTOSITEJIbHO C(HOPMYITMPOBAHHBIM YYaCTHHKAMHU B3aUMOJICHCTBHS.



PerynsiTuBHbIe YHUBeEpPCAJbHbIE y4eOHbIe NeiCTBHUS
Camoopranusanusi:

BBISIBJISITH NPOOJIEMBI B KU3HEHHBIX M YYEOHBIX CUTyalMsX, TPEOYIOIIUX IS
pemieHust (GU3NIECKUX 3HAHUIM;

OpPUEHTHPOBATHCS B PA3IMYHBIX MOAXOAaX MPUHATHUS pPEelIeHU (MHAUBHUIYaJIbHOE,
OPUHATHE PELICHUS B IPYIIE, IPUHATUE PELICHUN TPyIION);

CaMOCTOSATENIbHO COCTABIIATh AITOPUTM pelIeHUs (PU3NYECKOHN 3a/lauu WM IUIaHa
UCCJENOBAHUS C YYETOM HMMEIOUIMXCS PECypcoB U COOCTBEHHBIX BO3MOXHOCTEM,
apryMEHTUPOBATH IIpeijlaraéMble BApUAHThI PELLICHU;

JieJ1aTh BBIOOP U OpaTh OTBETCTBEHHOCTD 32 PEILICHUE.

CaMOKOHTPOJIb, 3MOLMOHAIbHBIH HHTE/VICKT:

JaBaTh aJICKBATHYIO OLICHKY CUTYallMH U NIpeJlaraTh IUIaH €€ U3MEHEHUS;

OOBSCHATh NMPUUMHBI JTOCTH)KEHUS (HEAOCTHIKEHUSI) PE3yJIbTaTOB JESATEIbHOCTH,
JaBaTh OLIEHKY NPHOOPETEHHOMY OIIBITY;

BHOCUTh KOPPEKTHBbI B JEATEIBHOCTb (B TOM YHCIE B XOJ BBIIOJIHEHHS
(U3MYECKOro HCCIEOBAaHUSI WM MPOEKTa) Ha OCHOBE HOBBIX OOCTOSITENIBCTB,
U3MEHUBIIUXCS CUTYallUi, YCTAHOBJIEHHBIX OIIMOOK, BOZHUKILIUX TPYJHOCTEH;

OLICHUBATh COOTBETCTBUE PE3YJIbTATA LIEJIU U YCIIOBUSM.

CTaBUTh ce0sd Ha MECTO JAPYroro 4YejoBeKa B XOJ€ CIopa WIM JUCKYCCHH
Ha Hay4YHYIO TEMY, IOHUMATh MOTUBBI, HAMEPEHHUS U JIOTUKY APYTOTO.

MpU3HaBaTh CBOE MPaBO Ha OMMOKY MpHU pelieHUH (U3UUECKUX 3aJad WU
B YTBEPKICHHUAX HA HAYYHBIE TEMBI U TAKOE XK€ IIPaBO APYroro.

INPEAMETHBIE PE3YJIBTATBI

K konmy oOyyenuss B 7 KJiacce MpeaMETHBIE Pe3ylbTaThl Ha 0a30BOM YpOBHE
JIOJDKHBI OTPaXKaTh CPOPMHUPOBAHHOCTD Y O0YUAIOIIUXCSI YMECHU:

UCTIOJIB30BaTh TIOHATHUS: (PU3UYECKHE W XUMHUYCCKUE SBJICHUS, HAOIIOJCHHE,
IKCIEPUMEHT, MOJEIb, TUIOTE3a, CAUHUILI (U3NYCCKUX BEJIMYUH, aTOM, MOJICKYJa,
arperaTHbIe COCTOSIHMS BelIecTBa (TBEPIOE, JKUIKOE, Ta3000pa3HOE), MEXaHHUYECKOEe
IBW)KEHUE  (paBHOMEPHOE, HEPaBHOMEPHOE,  TPSAMOJUHECHHOE),  TPACKTOPHSI,
paBHOAEWCTBYyOmAs cwi, naedopmarus (ympyras, IJIacTU4ecKas), HEBECOMOCTb,
COOOIIAOIINECS COCYIbI;

paznmuyarh siBiaeHHUA (nud@ys3us, TEIIOBOE JABIDKEHHE YacTHI[ BEIIECTBA,
pPaBHOMEPHOE JIBIDKEHHE, HEPABHOMEPHOEC JIBMIKCHHE, MHEPIIHS, B3aMMOJCHUCTBUE TEl,
paBHOBECHE TBEPABIX TEJN C 3aKPEIUIEHHOW OChIO BpAIlleHWs, Tepeiada JaBICHHS
TBEPIBIMU TENAMH, KHUIKOCTSIMH M Ta3aMHu, aTMOC(EpHOE JaBICHHE, IJIaBaHUE Te,
NpeBpaIleHs] MEXaHHUECKOW YHEPTHH) MO OMMCAHUIO WX XapaKTEPHBIX CBOMCTB M Ha
OCHOBE OTIBITOB, JICMOHCTPHPYIOIIUX JaHHOE (PU3HUECKOE SBIICHHUE;

pacro3HaBaTh MPOSBICHHWE H3YYCHHBIX (DU3MUECKUX SIBICHUH B OKpYKaIOIIeM
MHpE, B TOM YUClie PU3NUECKUE SIBICHHS B IPUPO/IC: TIPUMEPbI IBUKEHHS C PA3TIMYHBIMU



CKOpPOCTSIMM B JKMBOW M HEXWBOW NPUPOJE, AEHUCTBUE CUJIBI TPEHUS B NPUPOAE U
TEXHUKE, BJIUSHUE aTMOC(EpHOro AaBJICHHS Ha KUBOM OpraHusM, IJIaBaHUE PbIO,
pbhluard B TeJ€ 4YeJOBEeKa, MPH 3TOM NEPEBOJIUTH MPAKTUUYECKYIO 3a7ady B yueOHYIO,
BBIJICIISITh CYIIECTBEHHBIE CBOMCTRA (MPU3HAKH) (PU3UUECKUX SBJICHUI;

OMKCHIBATh WU3YYCHHBbIE CBOMCTBA Tel U (PU3MYECKUE SIBICHUS, HCIIONb3Ys
duznyeckue BeIMUUHbI (Macca, 00bEM, TUIOTHOCTH BEIECTBA, BPEMsI, IyTh, CKOPOCTb,
CpeaHssi CKOPOCTh, CWJIA YIIPYTOCTH, CHJIA TSDKECTH, BEC TENA, CWJIA TPEHMS, JABJICHUE
(TBEpIOTO TeENa, KUIKOCTH, rasa), BBITAJKHUBAIONIAs CHJIAa, MEXaHW4yeckas pabora,
MOIIIHOCTb, TUJIEYO CHUJIBI, MOMEHT CHJIbl, KO3()(PUIMEHT TMOJEe3HOro JAEUCTBUSA
MEXaHU3MOB, KUHETUYECKasl U TMOTCHIMAJIbHAs SHEPTus), NpU OMHCAHUM MPABUILHO
TPaKTOBaTh (PM3MYECKUI CMBICI HUCIIOJIb3YyEMBIX BEIMYHUH, MX 0003HAYEHUS U €IUHULIBI
(U3MYECKUX BEJIMYMH, HAXOAUTh (OPMYJbl, CBS3bIBAIOIIME AAHHYIO (PU3HUYECKYIO
BEIMYMHY C JIPYTUMU BEIUYMHAMH, CTPOUTHh TpaUKd H3YYCHHBIX 3aBUCHMOCTEH
(GU3UYECKUX BEJIMYNH;

XapaKTEepHU30BaTh CBOMCTBA TeJ, (PU3MYECKHE SABICHHUS U TPOLIECCHI, HUCIONb3YS
MpaBWia CIOXKEHUsI Cuil (BIOJb OJHOM mpsmoii), 3akoH ['yka, 3axon Ilackans, 3akoH
Apxumesna, paBUiIoO paBHOBECHS pbryara (0J10Ka), «3070TOE MPABUII0» MEXaHUKHU, 3aKOH
COXpaHEHUsI MEXAaHWYECKOW HHEPruu, MPH 3TOM JaBaTh CIOBECHYIO (HOPMYIHUPOBKY
3aKOHA U 3aIIUChIBATh €70 MaTEMATUYECKOE BBIPAKEHUE;

OOBACHATh (PU3UUECKUE SIBJICHUS, IMPOLECChl U CBOWCTBA TE€l, B TOM YHUCIE U
B KOHTEKCTE€ CHUTyallud MPaKTHUKO-OPUEHTHPOBAHHOIO  XapakTepa: BbIABISTH
MPUYUHHO-CJICICTBEHHBIC CBSI3U, CTPOUTH OOBACHEHHE W3 1-2 JOTHYECKHX IIaroB C
omnopoit Ha 1-2 M3y4EHHBIX CBOMCTBA (PU3MUYECKUX SBJICHUM, (PU3MUECKUX 3aKOHA WIU
3aKOHOMEPHOCTH;

pemaTrh pacu€THble 3amayu B 1-2 ACUCTBUS, WCIONB3YS 3aKOHBI U (OPMYIIBI,
CBS3bIBaIOIIME (PM3MUECKUE BEIMUHUHbBI: HA OCHOBE aHAIM3a YCIOBUSA 3a/1a4M 3allUChIBATh
KpaTKO€ YCIOBUE, MOJICTABIATh (DU3UUYECKUE BEIMYMHBI B (OPMYJIbl U MPOBOAUTH
pacy€Thl, HAXOIUThH CIIPABOYHBIE JaHHBIC, HEOOXOUMBIE JJI pEUISHUs 3a1a4, OIEHUBATh
PEATMCTUYHOCTD MOJIYYEHHOU (PU3NYECKOI BETUYHHBI;

pacno3HaBaTh MPOOJEMbI, KOTOPbIE MOXHO PEUIUTh NPH MOMOIIM (PU3MYECKHX
METO/IOB, B OIMCAaHWM HWCCIEAOBAaHUS BBLACIATH IPOBEPSIEMOE MPEIIOIOKEHUE
(runoTesy), pa3nuyaTh 1 MHTEPIPETUPOBATH MOTYUYEHHBIN PE3yibTaT, HAXOUTh OLTMOKU
B XOJI€ OIbITA, Je1aTh BEIBOJBI IO €T0 pe3yJibTaTaM;

IPOBOJUTH OMBITHI MO HAOMIOACHUIO (PU3UYECKUX SIBICHUN WM (U3HUYECKUX
CBOMCTB TeJl: (OpMYIUPOBATH MPOBEPSIEMbIE MPEIIONIOKEHUS, COOUPATh YCTAHOBKY
13 TIPEIJIOKEHHOTO 000PY/TI0BAaHNS, 3aMMCHIBATH XOJI OTIBITa U ()OPMYITHPOBATH BHIBOJIBI;

BBITIOJIHATD MPSIMbIE U3MEPEHUST PACCTOSIHUSI, BPEMEHH, MaCChl Tella, 00bEMa, CUIIBI
U TEMIIepaTyphl C MCIOJIb30BAHUEM AHAJIOTOBBIX W LUQPPOBHIX MPUOOPOB, 3aMUCHIBAThH
MOKa3aHus MpUOOPOB € yUETOM 3aJIaHHON aOCOTIOTHOM MOTPEITHOCTH U3MEPEHUI;

MIPOBOJIUTH MCCIICIOBAHUE 3aBUCUMOCTH OJHOU (PU3UUYECKOW BEJIMYMHBI OT APYTron
C UCIIOJIb30BaHUEM IPSIMBIX H3MEPEHUH (3aBUCUMOCTH ITyTH PABHOMEPHO ABUKYLIETOCS



TeJla OT BPEMEHM JBMKCHMS TEJIa, CWIIBI TPEHUS CKOJILKEHUS OT Beca Teja, KauyeCTBa
00paOOTKM TIOBEPXHOCTEH Tel M HE3aBUCUMOCTU CWJIBI TPEHUS OT IUIOIIAJIU
COIPUKOCHOBEHMSI TEJ, CHJIbI YIPYTOCTH OT YJUIMHEHUsS IPY>KUHBI, BBITAIKHUBAIOIICH
CWIbl OT 00bEMa MOTPYKEHHOW YACTH Tejla M OT IUIOTHOCTH MKUIKOCTH, €€
HE3aBUCUMOCTH OT IUIOTHOCTH T€Na, OT MIyOHHBI, HA KOTOPYIO IIOTPYKEHO TEJI0, YCIOBUI
IUIaBaHUsS TEJl, YCJIOBUM paBHOBECHUS pblyara M OJIOKOB, y4acTBOBAaTh B IJIAHUPOBAHHUH
y4eOHOTO HCCIIEJIOBaHUS, COOMpPATh YCTAHOBKY M BBIMOJHATH H3MEPEHUs, CIeays
IOPEUIOKEHHOMY IUIaHY, (DUKCHUpPOBATh pE3yJbTaThl IMOJIYYEHHOW 3aBUCUMOCTHU
¢uznyecKuX BEIMYMH B BUJAC MPEUIOKEHHBIX TaOJHIl M TpaduKOB, J€JaTh BBIBOJBI
10 pe3yJbTaTaM UCCIIEI0BAaHNUS;

IPOBOJNUTh KOCBEHHbIE M3MEpPEHMsI (PU3NYECKUX BEIUYUH (IJIOTHOCTH BELIECTBA
KUIKOCTM M TBEPAOTO TeEJla, CUla TPEHUsS CKOJIBKECHUSA, JaBJICHUE BO31yXa,
BBITAJIKMBAIOIIAS CUJIa, ACHCTBYIOIIAs Ha MOTPYKEHHOE B )KUIKOCTb TENO, KO3PHUIUEHT
IIOJIE3HOTO ACUCTBUS NMPOCTBIX MEXAHU3MOB), CIEAYs IPEII0KEHHON HHCTPYKLNN: TIPH
BBINIOJIHEHUH HM3MEPEHUN COOMpaTh SKCHEPUMEHTAJIbHYI0 YCTAHOBKY U BBIYUCISATH
3HAYCHHE HUCKOMOM BEJIUYHHBI;

coOnrofaTh MpaBuja TEXHUKH O€30MacHOCTH Mpu paboTe ¢ 1adopaTOPHBIM
000pyTI0BaHUEM;

yKa3bIBaTh IMPUHLHUIBI JEUCTBUS NMPUOOPOB M TEXHUYECKUX YCTPOWCTB: BECHI,
TEPMOMETP, AUHAMOMETpP, COOOLIAIOIIMECS COCYAbl, 0apOMETp, pblyar, MOABHKHBIN U
HEMOJBW)XHBIN OJIOK, HAKIIOHHAS MJI0CKOCTb;

XapaKTEepU30BaTh MPHUHIMUIBI JEHCTBUS H3YYEHHBIX MPUOOPOB U TEXHUYECKHX
YCTPOMCTB € OMOpPOMl Ha MX omucaHus (B TOM YHKCJE: MOALIMIHUKH, YCTPOWCTBO
BOJOIIPOBOJIA, THUAPABINYECKUN IIPECC, MAHOMETP, BBICOTOMEDP, IOPLIHEBOM HACOC,
apeoMEeTp), MCMOJb3Yysl 3HaHUSI O CBOMCTBaX (PU3MYECKUX SIBJICHUU W HEOOXOJIHUMBIC
(u3nyecKue 3aKOHbI U 3aKOHOMEPHOCTH;

MPUBOAUTH MpPUMEPHl (HAXOAUTh HHPOPMALMIO O MIPHUMEPAx) MPAKTHUYECKOTO
UCIIOJIb30BaHUsl (PU3MYECKUX 3HAHUWA B TIIOBCEIHEBHOW JKU3HU [UJIs1 OOecredeHus
O0e3omacHOCTU TMpu OOpalIeHUH C NpUOOpaMU U TEXHUYECKUMHU YCTPONCTBAMH,
COXpaHEHUs 3J0POBbS U COOTIOACHUS HOPM SKOJIOTUYECKOT0 MOBEICHUSI B OKPYKAIOLIEH
cpeze;

OCYIIECTBIISATH OTOOP MCTOYHMKOB MH(popMaiuu B MHTepHETE B COOTBETCTBUU C
3aJJaHHBIM TTOMCKOBBIM 3allPOCOM, HA OCHOBE MMEIOIINXCSA 3HAHUWA U MyTEM CPaBHEHUS
pa3IMYHBIX UCTOYHUKOB BBIIEIATH HHPOPMAINIO, KOTOPasl SIBISETCS MPOTUBOPEUUBOIM
WJIM MOKET OBITh HEJJOCTOBEPHOIA;

WCIOJIb30BaTh TPHU  BBINOJHEHUM YYEOHBIX 3a/laHuil  HayYHO-TIOMYJISPHYIO
auTepaTypy (GU3MUYECKOTO COACpXaHHs, CIPaBOYHbIE MaTepuajbl, PECypChl CETH
WuTepHer, BiajgeTh MNpuéMaMH KOHCIEKTUPOBAHMUS  TEKCTa, MpeoO0pa3zoBaHus
uH(OpPMAITUU U3 OJTHON 3HAKOBOW CHCTEMBI B JPYTYIO;

C03/1aBaTh COOCTBEHHBIE KPATKHE MICHbMEHHBIE U YCTHBIE COOOIICHHS Ha OCHOBE 2—
3 HCTOYHUKOB MH(pOpManuu (PU3NYECKOr0 COAEPKAHMS, B TOM YHUCIE IyOJIUYHO



JIeNIaTh KpaTKue COOOIICHHS O pe3yibTaTaX MPOEKTOB MM Y4eOHBIX UCCIIEJOBAHUM, PU
3TOM TPaMOTHO HCIOJIb30BaTh HM3YyUYEHHBIM MOHSATHHWHBIN amnmapar Kypca (GU3MKH,
COIIPOBO’KJIaTh BBICTYIUICHUE IPE3CHTALNEN;

MIPY BBITIOJTHEHUH YY€OHBIX POCKTOB U MCCIIEIOBAHUHN pacpeesaTh 00s13aHHOCTH
B TPYIIIIE B COOTBETCTBHUH C IOCTABJIECHHBIMH 3a/1a49aMHU, CJICIUTD 32 BBIITOJIHEHUEM IIJIaHA
JNEUCTBUM, aJIeKBaTHO OIICHUBAaTh COOCTBEHHBIM BKJaJ B JEATEIBHOCTh TPYIIIHI,
BBICTPAaNBaTh KOMMYHHMKAaTHBHOE B3aUMOJCHCTBHUE, YUUTHIBAsE MHEHUE OKPYKAIOIIKX.

K xonmy oOyuenuss B 8 kjiacce mpeaMeTHble pe3yiabTaThl Ha 0a30BOM YpOBHE
JOJDKHBI OTpaXkaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:

MCIIOJIb30BaTh MOHATHUS: Macca U pa3Mepbl MOJIEKYJI, TEMJIOBOE IBH)KEHUE aTOMOB U
MOJIEKYJI, arperaTHble€ COCTOSIHHMSI BEUIECTBA, KPUCTAJUIMYECKHE U aMOp(QHBIE Teia,
HACBIILICHHBIN 1 HEHACBILLEHHBIN Map, BIaXKHOCTh BO3/1yXa, TEMIIEpaTypa, BHYTPEHHSIS

SHEPrusi, TEIIOBOM JIBUTATElb, JJIEMECHTAPHBIN JICKTPUUECKUAN 3apsifl, SIEKTPUUECKOE
T10JIE, TPOBOJIHUKH U TUAIEKTPUKHU, TOCTOSHHBIN 3JIEKTPUYECKHUIN TOK, MAarHUTHOE T0JIE;
pasnuyaTh sIBJIEHUS (TEIIOBOE PACIIMPEHUE U CKaTHE, TEIUIONepeaayda, TENIoBOe
PAaBHOBECHE, CMAuMBAaHUE, KaNWUISIPHBIE SBJICHMS, WCIIAPEHUE, KOHJICHCALMS,
IIJIaBJICHUE, KpUCTAJUTM3aLUsA (oTBepaeBaHuE), KHUIICHUE, TerJIoneperaya
(TemIonpOBOHOCTb, KOHBEKILMS, M3IYyYEHHUE), AJIEKTpHU3alus TeJ, B3aUMOJEHCTBUE
3apsiOB, JEUCTBHS JJIEKTPUYECKOTO TOKA, KOPOTKOE 3aMBIKAHHUE, B3aUMOJCHCTBHE
MarHuTOB, JEHCTBHE MArHUTHOIO MOJIA HA MPOBOJHHUK C TOKOM, AJIEKTPOMArHUTHAs
UHIYKIMS) TI0 OINHUCAaHWI0 WX XapaKTepHBIX CBOMCTB W HAa OCHOBE OIBITOB,
JEMOHCTPUPYIOIINX JaHHOE (PU3UUECKOE SIBIICHUE;

pacno3HaBaTh MPOSIBICHUE M3YYEHHBIX (DU3NYECKUX SIBICHUI B OKpYKaroUIeM
MHUpE, B TOM 4YHClIe (U3NYECKHE SIBJICHUS B MPUPOJIE: MOBEPXHOCTHOE HATSXKEHUE U
KaWUIIPHBIE SBJIEHUS B NPUPOJE, KPUCTALIBI B Ipupone, wuznydeHne ConHua,
3aMep3aHue BOAOEMOB, MOpCKHE OpHu3bl, 0Opa3oBaHHWE pOCHI, TymaHa, WMHEs, CHeEra,
ANEKTPUUECKUE ABJICHUS B aTMOC(hepe, AIEKTPUUECTBO KUBBIX OPraHU3MOB, MATHUTHOE
noJie 3eMiiu, Jpeid MmoarocoB, POJIb MATHUTHOTO MOJS JUIs )KU3HU Ha 3emiie, MOJspHOe
CUSIHHUE, TpPU OSTOM TNEPEBOAMTH NPAKTUYECKYIO 3a7adyy B Y4eOHYIO, BBIICIATh
CYILIECTBEHHbIE CBOMCTBA (IMTPU3HAKHN) (PU3NYECKUX SIBJICHUN;

ONKCHIBATH W3YYEHHBIE CBOMCTBA TeN U (PU3NYECKHE SBJICHUSA, HCHOIb3Ys
bu3nyeckue BEIMYUHBI (TeMIeparypa, BHYTPEHHSISI SHEPIHsi, KOJIMYECTBO TEIUIOTHI,
yaAeNbHasA TEIUIOEMKOCTh BELIECTBA, YAENbHAS TEIUIOTA IUIABJICHUS, y/IEJIbHAS TEIUIOTa
napooOpa3oBaHusl, ylelbHas TEIUIOTa CrOpaHHUs TOIUIMBA, KO3(PQOUUUEHT IMOJIE3HOTO
JNEWCTBUSL TEIUIOBOW MAIWHBI, OTHOCUTEIbHASI BIIAXKHOCTHh BO3/1yXa, JJIEKTPUYECKUI
3apsij, CUIa TOKa, JIEKTPUUYECKOE HANPSHKEHUE, CONPOTUBIIEHUE MPOBOJHUKA, YIEIBHOE
COMNPOTHUBIICHUE BEIIECTBA, pad0Ta U MOIIHOCTh JIEKTPUYECKOTO TOKA), IPU OMUCAHUU
NPaBUJIBHO TPAKTOBATh (PM3MUECKUI CMBICT MCIOJIb3YEMbIX BEIWYUH, 0003HAUYECHUS U
CAUHUIIBI  (U3MYECKUX BEJIUYMH, HAXOAUTh (POPMYJIbI, CBS3BIBAIOIIME JAHHYIO
(bU3MYECKYI0 BEJIMYMHY C JAPYTMMHU BEJIUYMHAMHU, CTPOUTH TpaduKH H3YYEHHBIX
3aBUCUMOCTEN (U3HUECKUX BEJIMYUH;



XapaKTepU30BaTh CBOMCTBA TeJ, (PU3MUECKHUE SIBJICHHSI U TPOIIECCHI, UCIOIB3YS
OCHOBHBIE€ TIOJIOKEHUSI MOJICKYJISIPHO-KMHETUYECKON TEOPUH CTPOCHUS BEIIECTBA,
MPUHITUI CYTNEPIIO3UIINH TT0JIeH (Ha KaYeCTBEHHOM YpPOBHE), 3aKOH COXpaHEHUs 3aps/a,
3akoH OMa J1sl yyacTka 1enu, 3aKoH Jxoyns—JIeHia, 3akoH COXpaHEHUsI JHEPTUH, MPU
TOM J1aBaTh CJIOBECHYIO (DOPMYJIMPOBKY 3aKOHA M 3aIMMCHIBATh €r0 MaTeMaTHYeCKOe

BBIPAKCHHE;
OOBACHATh (PU3UYECKHE MPOLECCHl U CBOMCTBA TEJ, B TOM YHCIE U B KOHTEKCTE
CUTyallUd  IPAKTHUKO-OPUEHTUPOBAHHOTO  XapakTepa:  BBIABIATH  IIPUYUHHO-

CJIEICTBEHHBIE CBSI3U, CTPOUTH OOBsICHEHUE U3 1-2 JIOrMyecKkux maroB ¢ onopoit Ha 1-2
U3YYCHHBIX  CBOMCTBa  ()M3MUECKUX  SBICHUH, (PUINYECKHUX  3aKOHOB  WIIU
3aKOHOMEPHOCTEN;

pemath pacu€THble 3aJayd B 2—3 JCHCTBUS, HMCNONb3Ys 3aKOHBI U (OPMYJIBL,
CBA3BIBAIOIIME (PM3MUECKUE BEJIMUYHUHBI: HA OCHOBE aHAJIM3a YCIOBUA 3a/1a4y 3allUChIBATh
KpaTKO€ YCJIOBHE, BBISBJISITH HEIOCTATOK JAHHBIX JUIsl PEIICHUS 3aJadyd, BhIOUpATh
3aKOHBI U (POPMYJIbI, HEOOXOAUMBIE ISl €€ PELICHHMS], IPOBOIUTH PACUEThl M CPABHUBATH
MOJIy4YeHHOE 3HaY€HHE (PU3NYECKON BETUUMHBI C U3BECTHBIMH JJTAHHBIMU;

pacrno3HaBaTh MPOOJEMbl, KOTOPbIE MOXHO PEIINTh HPU MOMOUIM (PUIUUECKHX
METOJOB,  HCIOJb3ys]  ONMCAHHE  MCCIECAOBAHUSA,  BBIACIATH  IIPOBEPSEMOE
IIPEANOJIOKEHNE, OLEHUBATh IPABWIBHOCTh IOPsJKA IPOBEACHUsS UCCIEAOBaHUsA,
JIeJIaTh BBIBOJIBL;

MPOBOJIUTh ONBITHl MO HAOMIONECHUIO (U3UYECKUX SIBICHUNA WM (PU3NYECKHUX
CBOMCTB Ten (KanWUISIPHbIE SIBICHUS, 3aBUCHUMOCTb JIaBJICHUs BO3/1yXa OT ero o0béma,
TEMIIEPATYPBI, CKOPOCTH IPOLIECCA OCTHIBAHUS U HArpeBaHUs MPU U3JIyYEHUU OT LIBETA
u3llydaome  (IOrjomarled) MOBEPXHOCTH, CKOPOCTb  MCHApEeHHs]  BOJbI
OT TEMIIepaTypbl JKUAKOCTH M IUIOIIAAU €€ IIOBEPXHOCTH, JJIEKTpU3alUsi Tel U
B3aMMOJICHCTBUE DJIEKTPUYECKUX 3apsOB, B3aUMOJECHCTBUE IOCTOSHHBIX MArHHUTOB,
BU3yaJIM3alsl MATHUTHBIX IOJIEH MOCTOSIHHBIX MAarHUTOB, JEUCTBUSI MAarHUTHOTO IOJIS
Ha TPOBOJHUK C TOKOM, CBOMCTBA JJEKTPOMArHuWTa, CBOMCTBA SJIEKTPOJBUIATEIIS
MOCTOSTHHOTO TOKa): (OpMyJIMpOBaTh MPOBEPSIEMBbIE TMPEANOJI0XKEHUSI, COOUpaTh
YCTaHOBKY U3 IIPEIJIOAKEHHOT0 000pY10BaHUS, OMMCHIBATh XO/I OIIbITA U (POPMYITUPOBATH
BBIBO/IbI;

BBIIIOJIHATh IPAMBIE W3MEPEHUS TEMIIEPATYPhbl, OTHOCHUTEIBHOW BIIAXKHOCTH
BO3/lyXa, CUJbl TOKA, HANpsKEHUS C HCIOJIb30BAHHEM AaHAJIOTOBBIX MpPUOOPOB U
JATYMKOB (PU3NYECKUX BEJIMYMH, CPAaBHUBATh peE3yibTaThl M3MEPEHUU C Y4ETOM
3aIaHHON a0COJIFOTHOM TIOTPEITHOCTH;

POBOJUTH UCCIEAOBAHUE 3aBUCUMOCTH OJHON (PU3NYECKON BEIIMYMHBI OT APYron
C MCHOJIb30BaHUEM MPSIMBIX U3MEPEHUH (3aBUCUMOCTb CONPOTUBIIEHUS MPOBOJIHUKA OT
€ro JUIMHBI, TJIOIIANA TONEPEYHOTO CEYEHUS] U YAECIBHOTO CONPOTHUBIICHUS BEIIECTBA
IIPOBOJHUKA, CUJIbI TOKA, UAYILIETO Yepe3 MPOBOAHUK, OT HANPSHKEHUST HA MPOBOIHUKE,
UCCJIEIOBAHNUE TIOCJEA0BATEILHOIO W TapaJJIeIbHOTO COEIUHEHUH MPOBOJHUKOB):
IJIAaHUPOBATh UCCJEIOBaHUE, COOMPATh YCTAHOBKY M BBINOJIHATH U3MEPEHUS, CIenys



OpeIIoKEHHOMY TUIaHy, (PUKCHUPOBATh PE3yJbTaThl MOTYYCHHON 3aBUCUMOCTH B BUJE
TaOJIUI ¥ TpapUKOB, 1€1aTh BBIBOIBI 110 PE3YIbTaTaM HUCCIIEI0BAHUS;

MIPOBOANTH KOCBEHHBIC U3MEPEHHS PU3NUECKUX BEIHUNH (yAeTbHas TETNIOEMKOCTD
BEIIECTBA, CONPOTUBIIECHUE MPOBOJHUKA, pab0Ta U MOIIHOCTh 3JIEKTPUUYECKOTO TOKA):
IUIAHUPOBAaTh U3MEPEHHUs, COOMpaTh HKCIEPUMEHTAIbHYIO YCTaHOBKY, CIEAys
IpEJI0KEHHON HHCTPYKIUH, U BBIYUCIIATh 3HAUEHNUE BEJIMUNHBI,

coOnrofaTh MpaBuja TEXHUKH O€30MacHOCTH Mpu paboTe ¢ 1adopaTOPHBIM
000pyTI0BaHUEM;

XapaKTepU30BaTh MPUHIUMBI JCUCTBUS W3YYCHHBIX MPUOOPOB M TEXHUUYECKHUX
YCTPOMCTB C ONOpPOM Ha WX ONUCAHUS (B TOM 4YHCIIE: CUCTEMa OTOIUICHUS JOMOB,
TUTPOMETpP, TapoBas TypOMHA, aMIEPMETP, BOJBTMETP, CUYETUMK BIEKTPUUYECKOU
SHEPrUM, DSJIEKTPOOCBETUTENbHBIE NPUOOPBI, HArpeBaTeIbHbIE 3JIEKTPONPHUOOPHI
(mpuMepbl), SJIEKTPUUECKUE MPEAOXPAHUTENH, BJIEKTPOMArHUT, 3JIEKTPOJBUIaTEINb
IIOCTOSTHHOTO TOKa), HCHOJb3ysl 3HAHHUA O CBOMCTBaX (U3MYECKUX SBJICHUUA U
HEoO0XOouMble (PU3NUYECKNE 3aKOHOMEPHOCTH;

pacrno3HaBaTh MPOCThIE TEXHUYECKUE YCTPOWCTBA U M3MEPUTENIbHbIE TPUOOPHI IO
CXeMaM U CXEMaTHUYHbIM PHUCYHKaM (JKUIKOCTHBI TEPMOMETpP, TEPMOC, IICUXPOMETD,
TUTPOMETp, JIBUTaTelb BHYTPEHHErO CrOPAHMs, JJIEKTPOCKOI, PEOCTAT), COCTABIATh
CXEMbI JJIEKTPUYECKHX LIETEN C IMOCIeI0BATEIbHBIM U MApaUIeIbHBIM COEAUHEHUEM
AJIIEMEHTOB, pa3inyasi yCJIOBHbIE 0003HAUECHUS 3JIEMEHTOB AJIEKTPUUECKUX LIETIEH;

MPUBOANTH TMPUMEPHl (HAXOIUTHh HWH(MOPMAIMIO O MPUMEpPAX) MPAKTHUYECKOIrO
UCIIOJIb30BaHUSI (PU3MYECKMX 3HAHMM B TOBCEAHEBHOM XKU3HM Mg oOecreyeHus
0€301acHOCTH IpY OOpAIIEHUH ¢ MPUOOPAMHU U TEXHUUECKUMU YCTPOUCTBAMU, COXPAHEHHS
3JI0pPOBbsI U COOJIIOIEHHSI HOPM 3KOJIOTUYECKOI0 MOBEICHUSI B OKPYIKaIOIIEH cpelie;

OCYUIECTBJIATh MOUCK HH(OpManuu ¢uznueckoro cojaepxanusi B VHTepHere,
Ha OCHOBE MMEIOIIMXCS 3HAHUW U MYTEM CPAaBHEHUS JOMOJHHUTEIbHBIX MCTOYHHUKOB
BBIACIATh HH(OpMaNuUI0, KOTOpas SBISETCA MPOTUBOPEUYMBOM WM MOXKET OBbITh
HEJIOCTOBEPHOM;

WCIIOJIb30BaTh TMPHU BBINOJHEHUH Y4YEOHBIX 3aJaHUU HAYYHO-TIOMYJISIPHYIO
JUTEPaTypy (U3UUYECKOTO COAEp)KaHMs, CIPaBOYHbIE MaTepHUalIbl, PECYpPChl CETU
WuTepHer, BiuageTh MNpuéMaMH KOHCIEKTHUPOBAHUA TEKCTa, MpeoOpa3zoBaHUs
nH(pOpMaIIKU U3 OJTHOM 3HAKOBOW CHCTEMBI B IPYTYIO;

co371aBaTh COOCTBEHHBbIE MUCHbMEHHBIE M KPATKHUE YCTHbIE COOOIIEeHMs, 00001as
UH(OPMAIUIO U3 HECKOJIBKUX HMCTOYHUKOB (PU3MUECKOTO COAEpKaHUSA, B TOM YHCIIE
nyOJMYHO  TPENCTaBIATh  pe3yJbTaThl  MPOEKTHOM  WJIM  HMCCIEeN0BaTEIbCKOU
NEeSATEIbHOCTH, TIPU 3TOM I'PAMOTHO HMCIOJIb30BaTh M3YYEHHBIA MOHATUHHBIN amnmapar
Kypca (pU3HMKH, CONPOBOXKIATh BBICTYIIEHUE MTPE3EHTALlUEH;

OpU BBINOJHEHUN Y4€OHBIX MPOEKTOB M HMCCIENOBAHUN (PU3MYECKHUX IMPOIIECCOB
pacnpenenarh O0sS3aHHOCTH B TPYNIE B COOTBETCTBHM C IOCTABJICHHBIMU 3aJadyaMH,
CIeIUTh 3a BBINOJHEHUWEM IUIaHa JEHCTBUM W KOPPEKTUPOBATh €ro, aJeKBATHO
OLICHMBATh  COOCTBEHHBIM  BKJaJ B  JEATENbHOCTh  IPYNIbl, BBICTPAUBATH
KOMMYHHMKaTUBHOE B3aMMOJENCTBHE, IPOSBIIAA TOTOBHOCTh pa3peniaTb KOH(DIUKTHI.



K koHiy oOyuenus B 9 kjacce mpeIMeTHBIE pe3yibTaThl Ha 0a30BOM ypOBHE
JOJDKHBI OTpaXkaTh CPOPMUPOBAHHOCTH Y OOYYAIOIINXCS YMEHUM:

UCIIOJIb30BaTh MOHATHUS: CHUCTEMa OTCU€Ta, MaTepuaibHas TOuYKa, TPACKTOPHS,
OTHOCUTEIBHOCTh MEXaHWYECKOTO ABWXKEHUS, nedopmanus (ynpyras, miacTHueckas),
TpEHHE, IIEHTPOCTPEMUTENHHOE YCKOPEHUE, HEBECOMOCTD M TIEPETPY3KH, IICHTP TSHKECTH,
abCOJIIOTHO TBEPJIOE TEJO, LIEHTP TSHKECTH TBEPJOTO Telld, paBHOBECHE, MEXAHUYECKUE
KOJIeOaHMs U BOJIHBI, 3BYK, HH(PPA3BYK U YIBTPA3BYK, JIEKTPOMArHUTHBIC BOJIHBI, IITKAJIa
AJIEKTPOMArHUTHBIX BOJIH, CBET, OJIM30PYKOCTh U JAIbHO30PKOCTh, CIIEKTPHI UCITYCKaHUS
U TIOTJIONIEHus, anbda-, 0eTa- U TaMMa-u3IydeHus, M30TOIIbl, SiepPHAs SHEPTeTHUKA;

pasznuyaTh SBJICHHS (PaBHOMEPHOE M HEPAaBHOMEPHOE MPSIMOJIMHEHHOE JIBIKCHHUE,
PaBHOYCKOPEHHOE MPSIMOJIMHEMHOE JBUKEHUE, CBOOOHOE IMaJIEHHUE TEJ, PABHOMEPHOE
JIBIDKEHWE TI0 OKPY)KHOCTH, B3aWMOJICHCTBHE TEJ, PEAKTUBHOE JIBIDKCHHE,
KoJie0aTeIbHOE JBM)KCHHE (3aTyXarolle M BBIHYXJICHHbIE KOJIeOaHUs), pPE30HAHC,
BOJIHOBOE JIBUKEHHE, OTPAKEHUE 3BYKa, MIPSMOJIMHEITHOE PacIpOCTPAHEHHE, OTPAKEHUE
Y [IPEJIOMJICHUE CBETA, IOJIHOE BHYTPEHHEE OTPAKEHHUE CBETA, PAa3JIOkKEHUE OEJI0ro CBeTa
B CIEKTP M CJIOXKEHUE CIEKTPAJIbHBIX I[BETOB, JMCIEPCUS CBETa, €CTECTBEHHAs
PaIMOaKTUBHOCTh, BOSBHUKHOBEHUE JTUHEHYATOrO CIIEKTPa U3TYyUEHHUS) 110 OTMMMCAHUIO UX
XapaKTEPHBIX CBOMCTB W Ha OCHOBE ONBITOB, IEMOHCTPHUPYIONTUX JaHHOE (PU3NUIECKOE
SIBJICHUE;

pacmo3HaBaTh MPOSBIICHUE NU3YICHHBIX (PU3NUECKUX SIBJICHUHN B OKPYKAIOIIEM MHUPE
(B TOM uucie Hpu3ndecKre sIBJICHUS B IPUPOJIE: MPUIUBBI U OTJIHMBBI, IBHKCHHUE TIJIAHET
ConHEeYHON CHCTEMBI, pEaKTHBHOE JBUYKEHUE JKUBBIX OPTaHU3MOB, BOCIIPUSITHE 3BYKOB
KUBOTHBIMH, 3EMJICTPSICEHUE, CEWCMHYECKHE BOJHBI, I[yHaMH, 03XO, IIBETa TeJI,
ONTHYECKUE  SBJICHUS B  MPUPOJE, OMOJOTHYECKOE  JICUCTBHE  BUIUMOTO,
yIbTPadUOIECTOBOTO M PEHTIEHOBCKOTO H3Ty4YeHUH, €CTECTBEHHBIM PaJIMOAKTHBHBIN
(G oH, KOCMUYECKHUE JTyUd, PATHOAKTHBHOE U3ITyYCHHE MPUPOTHBIX MUHEPAIIOB, ICHCTBUE
PAIMOAKTUBHBIX H3JIYYeHUH Ha OpraHu3M 4elioBeKa), MPU OTOM TNEPEBOJIUTH
MPAKTUYECKYIO 3a/7ady B y4eOHYIO, BBIICIATH CYIICCTBEHHBIC CBOWCTBa (MPU3HAKH)
(bu3NYECKUX SBICHU;

OMKCHIBATh HW3YYCHHBIC CBOWCTBA Tel W (PU3MUYECKHE SBIICHUS, WCIOIB3YS
bu3nYecKue BEIMYMHBI (CPEAHSIS M MTHOBEHHAs CKOPOCTh Teja MPHU HEPaBHOMEPHOM
JBIDKEHUHU, YCKOPEHUE, MepeMelieHue, MyTh, yrioBas CKOPOCTh, CHJA TPEHHUS, CHJIA
YIPYTOCTH, CUJIa TSHKECTH, YCKOPEHHE CBOOOIHOTO MaJCHMsI, BEC Tejla, UMITYJIbC Tena,
UMITYJIBC CHJIBI, MEXaHW4YeCKasi padoTa U MOIIHOCTh, MOTEHIMAIbHAS JHEPTUs TeJa,
MOJHSTOTO HAJ TOBEPXHOCTHIO 3€MJIM, MOTCHIIMANbHAS JHEPTHsS CKATOU MPYKUHBI,
KHHETHYECKas SHEPTHS, TIOJTHAS MEXaHWYECKasi SHEPTHs, TIEPHOJT U YacTOTa KOJCOaHMH,
JUIMHA BOJHBI, TPOMKOCTh 3ByKa W BBICOTA TOHA, CKOPOCTh CBETA, IOKA3aTeNb
MIPEIIOMJICHUST CPENbI), MPH ONKMCAHWUU TPABWUIHHO TPAKTOBAaTh (DU3WUCCKUNA CMBICI
UCIIOJIb3yEMbIX BEIMYUH, 0003HAUCHUS W €AUHUIBI (PU3MUECKUX BEJIMYMH, HAXOJUTh
(bopMyIIBI, CBS3BIBAIONINE NMAaHHYIO (U3UYECKYI0 BEIMYMHY C APYTHUMH BEIMYWHAMU,
CTPOUTH rpa@UKU U3YUEHHBIX 3aBUCUMOCTEN (PU3NYECKUX BETUYHH;



XapaKTEepU30BaTh CBOMCTBA TeJ, (PU3MUECKHE SBICHUS W TIPOIECCHI, WCIONB3YS
3aKOH COXPaHCHHS SHEPTUH, 3aKOH BCEMHPHOTO TATOTCHUS, MPUHIIUI CYMEPIO3HUIINU
CWJI, TPUHIUI OTHOCUTENBbHOCTH [ 'amwmies, 3akoHbl HpBIOTOHA, 3aKOH COXpaHEHUs
UMITYJIbCA, 3aKOHBI OTPKCHUSI U TIPEIIOMJICHHUS CBETA, 3aKOHBI COXPAHECHHSI 3apsI0BOTO
U MacCOBOTO UYHCEN TIPH SJISPHBIX pPEaKIusAX, MPH OTOM JaBaTh CIOBECHYIO
(GhOpMyITMPOBKY 3aKOHA U 3alTMCHIBATh €T0 MATEMATHUECKOE BBIPAKCHHE;

OOBSACHATH (PU3MYECKUE TPOIIECCHl U CBOMCTBA TEJ, B TOM YHCJIE U B KOHTEKCTE
CUTyalluii  TPAKTHUKO-OPUEHTUPOBAHHOTO  XapakTepa:  BBIABIATH  HMPHUUYUHHO-
CJIEJICTBEHHBIC CBSI3U, CTPOUTHh OOBSICHEHNE U3 2—3 JIOTHYECKHX IIaroB ¢ OMopoi Ha 2—3
W3YYCHHBIX  CBOHCTBA  (DM3WUYECKUX  SIBJICHUH, (U3MUECKHX  3aKOHOB  WIIA
3aKOHOMEPHOCTEN;

pemaTrh pacu€THble 3aauyd (OMUpAlolIMecs Ha CUCTeMY U3 2-3 ypaBHEHHIA),
WCITIOJIB3YysI 3aKOHBI M (OPMYJIBI, CBS3bIBAIONINE (DU3UYCCKHE BEITUYMHBI: HA OCHOBE
aHaM3a yCIIOBUA 3aJ[a4M 3alMChIBAaTh KPATKOE YCIOBHE, BBIABIATH HEJIOCTAIOIINE WITH
U30bITOYHBIE JJaHHBIC, BHIOMPATh 3aKOHBI M (DOPMYJIBI, HEOOXOAUMBIC MJIs PEIICHUs,
MIPOBOJIUTH PACUETHI U OTICHUBATH PEATMCTUIHOCTD MOTYICHHOTO 3HAYCHUS (U3HUICCKON
BEJIMYUHBI;

pacno3HaBaTh MPOOJIEMbI, KOTOPhIE MOXHO PEUIUTh MPHU MOMOIIM (PU3HYECKHUX
METO/IOB,  HWCIIONB3yS  OMHCAHUE  WCCICIOBAHWSA,  BBIACIATH  MPOBEPSIEMOE
MIPEANOJI0KEHNEe, OIICHUBATh TPABMIBHOCTH TMOPSAKA TPOBEACHHS HCCIICIOBAHUS,
JienaTh BBIBOJIbI, HHTEPIIPETHUPOBATH PE3YJIbTATHl HAOMIOACHHUIN U OMBITOB;

IIPOBOJUTH OMNBITHl IO HAOMIOJACHUI0 (U3MUECKUX SBICHUN WU (DUINIECKUX
CBOMCTB Ten (M3ydeHHe BTOpPOTO 3akoHa HpIOTOHA, 3aKOHA COXpaHEHHUS HSHEPTHH,
3aBUCUMOCTH TIEpHUO/ia KOJIeOAaHU TTPYKUHHOTO MAasgTHUKA OT MAcChl Ipy3a M )KECTKOCTH
NPYXKHWHBI W HE3aBUCHUMOCTh OT aMIUTUTYABl MajblX KOJeOaHWH, TPSMOJIMHEHHOE
pacmpocTpaHeHUE CBeTa, pa3jioKeHHWe OeNoro CBeTa B CIEKTp, M3yYE€HHUE CBOWCTB
M300pakeHus B TUIOCKOM 3€pKajieé U CBOMCTB M300pa)KeHHUs IMpeaMeTa B cOoOMparoliei
JIMH3€E, HaOII0ICHUE CIIONIHBIX M JIMHEHYATHIX CTICKTPOB MU3yUEHHUS): CAMOCTOSTEIHHO
coOupaTh YCTaHOBKY U3 U30BITOYHOTO HAOOpa 000PYy0BaHUS, OTUCHIBATH XOJI OIbITA U
€ro pe3yJIbTaThl, POPMYIUPOBATH BEIBOIBL;

MIPOBOJIUTH TIPH HEOOXOTUMOCTH CEPHUIO MPSMBIX U3MEPEHUH, ONPEILIIsisi CpeiHee
3HAYCHHE U3MEpPSIeMON BeTUYHHBI ((POKYCHOE pacCTOSHHUE COOUpAIONIEH JIMH3BI),
000CHOBBIBaTh BBIOOD CIOCO0a U3MEpEeHUs (M3MEPUTEIBLHOTO TPUOOPA);

MIPOBOJIUTH UCCIIEOBAHNE 3aBUCUMOCTEH (PM3MUECKUX BETUYNH C UCIIOIH30BAHUEM
MPSIMBIX U3MEPEHUI (3aBUCUMOCTD ITyTH OT BPEMEHH MPU PABHOYCKOPEHHOM JIBU>KEHUU
0e3 HavYaJIbHON CKOPOCTH, TIeproa KoJieOaHWH MaTEMaTHISCKOTO MasTHUKA OT JIJTHHBI
HUTH, 3aBUCUMOCTH yTjia OTPaKEHUS CBETa OT yrja MaJeHUs W yrjia MPeIOMIICHUS OT
yria MmajeHwus): TJIAHUPOBATh HCCIEIOBAHUE, CAMOCTOSTENHHO COOMpATh yCTAHOBKY,
(buKCHpOBaTh PE3YNbTATHI MOTYYCHHONH 3aBHUCUMOCTH (PU3NYECKUX BEIUYMH B BHJIC
TabnuIl 1 rpaUKOB, ACJIaTh BHIBOJBI 10 PE3yJbTaTaM UCCICIOBAHMS;



MPOBOANTH KOCBEHHBbIE M3MEPEHUsS (U3MUYECKUX BEIUYUH (CPEAHSsI CKOPOCTh U
YCKOpEHHE Teja MPU PaBHOYCKOPEHHOM JBUXKEHUHU, YCKOPEHUE CBOOOJIHOTO IMaJICHUS,
HKECTKOCTh TPY>KUHBI, KOAPOUIIMEHT TPEHUs CKOJBXKEHUS, MeXaHudeckas pabora u
MOIIIHOCTb, 4YaCTOTA U MEPUOJI KOJIECOAHUI MATEMaTHYECKOTO U IPYKUHHOTO MasiTHUKOB,
ONTHYECKas CUJia COOMPAIOIICH JTUH3bI, PAIMOAKTUBHBIN (DOH): TUTAHUPOBATH U3MEPEHUS,
coOHMpaTh 3KCHEPUMEHTAIBHYIO YCTAaHOBKY U BBIIIOJHATH H3MEPEHHS, CIEIys
NPEMIOKEHHOW HWHCTPYKIMU, BBIYMCIATh 3HAYEHUWE BEIUYMHBI W aHAJIU3UPOBATh
MOJTYYEHHBIE PE3YJIBTATHI C YUETOM 3aJaHHOM NOTPEIIHOCTU U3MEPEHU;

coONo/IaTh MpaBWiIa TEXHUKH OE30MaCHOCTH IMpu padbore ¢ J1abopaTOpHBIM
000pyTI0BaHUEM;

paznuyaTh OCHOBHBIE TPU3HAKU M3YUYEHHBIX (PM3HMUECKUX MOJEINEH: MaTepruaibHas
TOYKa, aOCOJIOTHO TBEPAOE TENO, TOUEYHBIM HMCTOYHUK CBETA, JIyd, TOHKAs JIMH3A,
IUTAaHETApHAsE MOJENb aTOMa, HyKJIOHHAsI MOJIEIb ATOMHOIO $J1pa;

XapaKTepU30BaTh MPUHIUIBI ACUCTBUS H3YYEHHBIX MPUOOPOB M TEXHUYECKHUX
YCTPOMCTB C ONOPON Ha UX OMMCAHUA (B TOM YHCIIE: CIIUJOMETP, JATYUKU HOJIOKEHUS,
pacCTOsIHUS U YCKOPEHUs, paKeTa, 3X0JIOT, OUKH, IEPUCKOI, (poToanmnapar, ONTUYECKUE
CBETOBOJBI, CIEKTPOCKON, JO3UMETp, Kamepa BuibcoHa), wucnons3ys 3HaHUA
0 CBOMCTBaX (PU3NYECKUX SBJICHUN U HEOOXOIUMBIE (PU3HUECKHE 3aKOHOMEPHOCTH;

UCIIOJIb30BaTh CXEMbl M CXEMAaTHYHbIE PHCYHKHM H3YYEHHBIX TEXHHUYECKUX
YCTPOMCTB, U3MEPUTEIbHBIX MPUOOPOB U TEXHOJOTUYECKUX MPOLECCOB MPHU PELICHUU
y4eOHO-MPAKTUYECKUX 337a4, ONTUYECKHUE CXEMBbI ISl MOCTPOCHMS H300paKeHUH B
IJIOCKOM 3€pKajie U COOMparoNIel JIMH3E;

OPUBOJUTH MpUMEPhl (HaXoAUTh HHGPOPMALUIO O MpUMEpax) MNPAKTUYECKOTO
UCIIOJIb30BaHUSl (PU3NYECKUX 3HAHUWA B TOBCEIHEBHOW JKHU3HU [JIs1 OOECHedeHHs
O0e3omacHOCTH TMpu oOOpalieHu C MOpudOpaMu U TEXHUYECKUMH YCTPOWCTBAMH,
COXpaHEHUs 3J0POBbs U COOIIOACHUS HOPM SKOJIOTUYECKOTO MOBEICHUS B OKPYKaIOLIEH
cpeng;

OCYIIECTBIIATh MOUCK HH(popManuu Qundyeckoro coaepxxkanusi B HHtepHere,
CaMOCTOSITENIbHO (HOPMYIUpPYs TOMCKOBBIM 3ampoc, HaXOAUTh MYTH OINPEAEICHUS
JIOCTOBEPHOCTH TOJYY€HHOH MH(POpMAIMM HAa OCHOBE HMEIOLIUXCS 3HaHUM U
JOTOJHUTENBHBIX UCTOYHUKOB;

UCIIOJIb30BaTh MPU BBINOJHEHUU Y4YEOHBIX 3aJaHUM HAYYHO-TIOMYJISIPHYIO
auTepaTypy (U3MUECKOTO COAEpKaHMs, CIPAaBOYHbIE MaTepHallbl, PECypchl CETU
WuTepHer, BiuajgeTh MNpuéMaMH KOHCIEKTHUPOBAHUA TEKCTa, MPeoOpa3zoBaHUs
nH(pOpMaIKU U3 OJTHOM 3HAKOBON CHUCTEMBI B JIPYTYIO;

CO3/1aBaThb COOCTBEHHbIE THCbMEHHBIE M YCTHbIE COOOILEHUS Ha OCHOBE
uH(pOpMAIMU U3 HECKOJbKHX MCTOYHUKOB (DU3HUECKOTO COJAEpN aHUs, IyOJIMYHO
IPENCTABIIATH PE3YJIbTATHI IPOCKTHOM WIIM UCCIIEI0BATEIBCKON IEATEIbHOCTH, IPH 3TOM
rPAMOTHO MCIIOJIb30BaTh M3YYEHHBIM TNOHATUWHBIMA anmapar HM3y4yaemMoro pasjaena
GU3MKK W COMPOBOXKAATh BBHICTYIJIEHUE TMpE3eHTAlMel ¢ Yy4€TOM OCOOEHHOCTEH
ayJIMTOPUH CBEPCTHUKOB.
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7 KJIACC
Ne HaunmMenoBanue KomnuectBo | [Iporpammuoe comepkanue |  OCHOBHBIC BUJIBI JEATSIHHOCTH 00yUJaIOIIIXCS
/1 pa3zesioB U TEM JacoB

y4eOHOTO MpeaMeTa

Pa3znen 1. ®usuka u ee posib

B IOBHAHUHU OKPYKAKOIIETro MHUpPa

BeJIMunH. Dusnyeckue
npubopsl. [lorpemHocts
VU3MEPEHNI
MexayHapoaHas cucteMa
SJIMHHUII

1.1 | ®usuka—Hayka 2 ®u3nka — HayKa o pupojie. | BrisiBiaeHUE paznuuuil Mex 1y GU3HUYECKUMU U
0 MpUpoe SBneHUsI TPUPOJIBI. XUMHUYECKUMH MPEBPAIICHUSIMH.
dusnyeckue sIBIEHUS: PacmoznaBanue u kinaccuukanus GU3nIecKux
MEXaHUYECKHE, TEIUIOBLIE, | SIBJIEHUHM: MEXaHUYECKUX, TEIIOBBIX,
AMEKTPUUYECKHE, AIEKTPUIECKUX, MATHUTHBIX U CBETOBBIX.
MarHUTHEIE, CBETOBLIE, HaGmronenue n onvcanne pu3NYECKUX sIBICHAN
3BYKOBBIC
1.2 | ®dusnueckue 2 dusnueckue BEIUYUHEL. OnpeneneHue UeHbI ASICHUS Kb
BEJIMYMHEI N3mepenne hpuzndeckux HU3MEPUTEIILHOTO Mproopa.

N3mepenne MTMHEeNHBIX pa3MepOB TE U

IIPOMEKYTKOB BPEMEHHU C YUETOM IOTPEIIHOCTEN.

N3mepenne 06bEMa KUAKOCTH U TBEPAOTO TENA.
N3mepenune temnepaTypsl IpU MOMOLIA
YKUJIKOCTHOTO TEPMOMETPA U JaTYMKA
TEMIIEPATYPHI.

BrinonHeHne TBOpUECKHUX 3aaHUM 110 TTIOUCKY
CIIOCO0OB U3MEPEHUSI HEKOTOPBIX (PU3NIECKUX
XapaKTEPUCTHUK, HAIIPUMED, Pa3MEPOB MAJTBIX
00BEKTOB (BOJIOC, MPOBOJIOKA), YIATEHHBIX
00BEKTOB, OOJIBIITNX PACCTOSHUMA, MAJTBIX
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IPOMEXYTKOB BpeMeHU. OO0Cyx1eHne
Hpe/araeMbIx Crioco00B

1.3. | EcrecTBenHO- 2 Kak ¢usuka u npyrue BriaBmkeHue runotes, 00bCHSAIOMUX MPOCTHIE
Hay4YHBIN METOA €CTECTBEHHBIE HAYKU SBJICHMSI, HAIIPUMED:
MO3HAHUS U3y4aroT IpUpOAY. — I0YEMY OCTAHABJIMBAETCS JABHKYILEECS
EcrecTBeHHO-Hay4YHBIN 110 TOPU30HTAJIBHON OBEPXHOCTH TEINO;
METO/] IO3HAHUS: — MOYEMY B XKapKYIO [IOTOAY B CBETIION O/IEXK/IE
HaOJIIOJICHNE, TOCTAaHOBKA MpOXJIAJAHEN, YeM B TEMHOU. [Ipennoxenune
Hay4HOI'0 BONpOca, CIIOCOOOB MPOBEPKU TUITOTE3.
BBIJIBUKEHUE TUIIOTE3, [IpoBeaenue ucciaenoBanus Mo NPoOBEPKE KaKoil-
HKCIIEPUMEHT IO IIPOBEPKE | TUOO TUIOTE3bI.
TUIO0TE3, 00bICHEHUE [TocTpoenue npocTedmmx Moaenen Gu3nIecKux
Ha0JII0/1aeMOT0 SIBJICHUS. SBJICHU (B BUJIE PUCYHKOB WJIM CXEM), HAIPUMED
Onucanve pu3NIECKUX naJiIcHUE MpeaMeTa; IpSMOIMHEHHOE
SBJICHUH C TOMOIIbIO pacnpoCTpaHEHUE CBETa
MOJIEJIEN
Htoro no pazneiny 6

Pa3nen 2. IlepBoHayainbHble

CBC¢ACHHUSA O CTPOCHHUH BELIECTBA

2.1

Crpoenue BeliecTa

1

CtpoeHue BelecTna:
aTOMBI U MOJIEKYJIBI, KX
pazmepsbl. ONbITHI,
JIOKa3bIBAIOIIIME
TUCKPETHOE CTPOEHHUE
BEIIECCTBA

HaGmroienne u mHTEpIpETaIns ONbITOB,
CBUETENBCTBYIOIINX 00 aTOMHO-MOJIEKYJIIPHOM
CTPOEHHH BELIECTBA: OMBITHI C PACTBOPEHUEM
Pa3IMYHBIX BEIIECTB B BOJIE.

OrneHka pa3MepoB aTOMOB U MOJIEKYT

C UCTIOJIb30BaHueM (hoTorpaduid, MOTYyYEHHBIX
Ha aTOMHOM CHJIOBOM MuKpockone (ACM) —
naboparopHas pabota o teme: «O1eHKa

31




denepanbHas padouas nmporpamma | dusuka. 7—9 kiacchl (0a30BbIl YPOBEHB)

TuaMeTpa aToMa METOIOM PSIOB
(c ucrionb3zoBaHueM GoTorpaduii)y».
Omnpenenenre pa3MepoB MajbIX Tel

2.2 | JIBmxeHne u
B3aMMO/ICHCTBUE
YaCTHII BEIISCTBA

JIBM>KEHUE YaCTHUII
BemecTBa. CBsA3b CKOPOCTH
JBH>KEHUS YaCTHUIL

C TEMIIEPaTypoi.
BpoyHoBCcKO€ ABUKEHHE,
b dy3us.
B3aumoneiicTBue 4acTHil
BEILIECTBA: MPUTSKCHUE U
OTTAJIKUBAHUE

Habmonenue u 06bsacHeHne OpoOyHOBCKOTO
JBIKCHUS U sBJICHUS TUdPy3un.

[IpoBenenue u 0OOBICHEHHE OTBITOB

110 HAOJIOJICHHUIO TETIIOBOTO PACIIMPEHHUS Ta30B.
[IpoBenenue u 0ObSICHEHHUE OIIBITOB IO
O0OHapyKEHUIO CUJI MOJIEKYJIIPHOTO MPUTSKEHUS
Y OTTAJIKUBAHUS

2.3 | ArperatHbie
COCTOSIHMSI BEIIECTBA

ArperatHbie COCTOSTHUA
BEILIECTBA: CTPOCHHE ra3oB,
KUJIKOCTEU U TBEPABIX
(KpUCTaJUIMYECKUX ) TE.
B3anmocBs3e Mexay
CBOMCTBAaMU BEILIECTB

B Pa3HbBIX arperaTHbx
COCTOSTHUSAX U UX
ATOMHO-MOJIEKYJISIPHBIM
ctpoeHueM. OcoOeHHOCTH
arperaTHbIX COCTOSIHUN
BOJIbI

Omnurcanue (¢ UCIOJIb30BaHUEM TIPOCTHIX
MOJIeJICi) OCHOBHBIX Pa3IMYMi B CTPOCHUH T'a30B,
XKUIKOCTEH U TBEPABIX TEI.

OO0BscHEHNE MAJION COKUMAEMOCTH KUIKOCTEN 1
TBEPIBIX TEJ, OOJIBIIION CKUMAaEMOCTH Ta30B.
OObsicHeHue coxpaneHust PopmMbl TBEPABIX TE U
TEKYYeCTH KUIKOCTH.

[IpoBeacHME ONBITOB, TOKA3LIBAIOIINX, YTO

B TBEPIOM COCTOSIHUH BOJIBI YACTHIIHI HAXOASATCS
B CpPEIHEM JabIIe IPYT OT Jpyra (IIOTHOCTh
MEHBIIIE), YEM B JKUIKOM.

YcTaHOBJICHUE B3aUMOCBSI3H MEXKTY
0COOCHHOCTSIMHU arperaTHBIX COCTOSIHUM BOJIBI K
CYIIIECTBOBAHNEM BOJIHBIX OPTaHU3MOB

(MC — 6uomnorus, reorpadusi)

Hroro no pasgeny
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Pazaen 3. /I[Bu:keHne H B3aUMOAeliCTBHE TeJl

3.1 | MexaHnuueckoe 3 MexaHuuyeckoe TBHKEHHE.
JIBUYKCHUE PaBHOMEpHOE 1
HEpaBHOMEPHOE JIBIKEHHE.
Ckopocts. Cpenssist
CKOpOCTh TIpU
HEPaBHOMEPHOM
IBUKEHUU. Pacuér mytu u
BPEMEHH JIBUKCHUS

WccnenoBanue paBHOMEPHOTO IBHXKECHHUS,
OTIpe/ieNIEHUE ero MPU3HAKOB.

Ha6nronenue HepaBHOMEPHOTO JABUKEHUS U
OTIpe/IeNICHUE €ro OTIIMYUI OT PABHOMEPHOTO
JIBUKCHHUSL.

OmnpeneneHre CKOPOCTH PABHOMEPHOTO
JBIDKEHUS (1IapuKa B )KUJIKOCTU, MOJIETTU
AJIEKTPUUECKOTO aBTOMOOUJIS U T.1.).
Onpenenenue cpeHeEN CKOPOCTH CKOJIbKEHUS
OpycKa WM IIapuKa 1o HaKJIOHHOH TIOCKOCTH
Petenue 3a7a4 Ha onpeiesieHre MyTH, CKOPOCTH
¥ BPEMEHU PAaBHOMEPHOTO JBHKCHUS.

AHanu3 rpaduKoB 3aBUCUMOCTHU ITyTH U CKOPOCTH
OT BpEMEHHU

3.2 | UHepuus, Macca, 4 SABneHne UHEPIU. 3aKOH
TUIOTHOCTh uHepuuu. Bzaumoencteue
TeJl KaK IpU4YrHa
U3MEHEHUSI CKOPOCTH
IBWKEHUS Tell. Macca Kak
Mepa UHEPTHOCTH Tea.
IImoTHOCTH BeniecTna.
CBs13b INIOTHOCTH

C KOJINYECTBOM MOJIEKYJI

B eUHMIIE 00BEMA
BEIECTBA

OOBsCHEHNE U TIPOTHO3UPOBAHNE SBIICHHM,
00YCIIOBJICHHBIX MHEPIUEH, HAIPUMED, YTO
IPOUCXOJIUT ITPH TOPMOKCHHH HITH PE3KOM
MaHEeBpEe aBTOMOOMUJIS, TOUEMY HEBO3MOKHO
MTHOBEHHO MPEKPATUTh ABMKCHHE HA BEJIOCUTICIIC
WJIA CaMOKaTe U T. II.

IIpoBeneHre u aHAN3 OIBITOB,
JEMOHCTPUPYIOIINX U3MEHEHUE CKOPOCTH
JBIDKEHUS TEJa B pe3yJIbTaTe ICHCTBUSA Ha HETO
IPYTHUX TEll.

Pemenune 3ama4 Ha onpeieieHre MacChl Tejia, ero
00BbE€Ma U INIOTHOCTH.
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[IpoBenenue u aHanu3 OIBITOB,
JEMOHCTPUPYIOIINX 3aBUCHUMOCTh U3MEHEHUS
CKOPOCTH T€Jla OT €r0 MacChl U
B3auMozeiicTBuu Teil. i3Mepenue Maccel Tena
Pa3IMYHBIMH CIIOCOOAMU.

OmnpeneneHne IIOTHOCTH TEJla B PE3YJIbTAaTe
U3MEPEHMSI €0 Macchl U 00bEMa

3.3

Cunna. Buape! cun

14

Cuia kak XxapakTepHUCTHKA
B3aUMOJEHCTBHUS TEN.
Cuita ynpyrocT# ¥ 3aKOH
I'yka. U3mepenne cuibl

C IIOMOIIBIO TUHAMOMETPA.
SIBneHME TATOTEHUS U CUJIA
TskecTH. Chiia TSKECTH
Ha JPYTuX IUIaHeTax.

Bec Tena. HesecomocTs.
CrnoxxeHue cui,
HaIMpPAaBJIECHHBIX 110 OJHOMN
IIPSIMOM.
PaBHOneMcTBYIOIIAS CUIT.
Cuna tpenus. Tpenue
CKOJIbKEHHS U TPEHUE
1okos1. TpeHue B mpupoae
U TEXHUKE

N3yuenune B3auMOICHCTBUS KaK MPUYUHBI
WU3MEHECHHS CKOPOCTH TeJia Wi ero JedopMaIiiu.
Onucanue peayibHbIX CUTYaIlui B3aUMOJICUCTBUS
TEJ C IIOMOIIIBIO MOJIEIICH, B KOTOPBIX BBOJIHUTCS
TTOHATHE ¥ M300paKECHUE CHITHI.

Nzyuenwne cuibl ynpyroctu. MccnenoBanme
3aBUCUMOCTH CHJIbI YIIPYTOCTH OT YJIMHEHUS
PE3MHOBOTO MTHYPA WU TPYKUHBI

(c mocTpoeHueM rpaduka).

AHanu3 IpaKTUYECKUX CUTYAIUH, B KOTOPHIX
MPOSIBIISIETCS IEUCTBUE CHIIBI YIIPYTOCTH
(Ympyrocth Ms4a, KpOCCOBOK, BETOK JepeBa

u ap.).

AHanu3 CUTyalluii, CBI3aHHBIX C SIBJICHUEM
TATOTCHUSI.

OO0bsicHeHUE OPOUTATBLHOTO ABUKEHUSI IJIAHET

C UCTIOJIb30BAHUEM SIBJICHHSI TATOTCHUS U 3aKOHA
WHEPIIHH.

N3mepenue Beca Tena ¢ TOMOIIBI0 JTUHAMOMETPA.
O060cHOBaHKE ATOTO CITOCO0A U3MEPEHHS.
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Ananmu3 n MOJCINPOBAHUC ABJICHUA HCBECCOMOCTH.

DKCIEepUMEHTAIBHOE MOIYYEHUE MPaBUIIA
CJIOYKEHUS CWJI, HAIIPABJICHHBIX BJOJIb OJJHOM
npsiMoii. OnpeieieHne BEITMYUHBI
PABHOJICMCTBYIOIIEH CHIL.

N3y4denune cuitbl TpEHUS CKOJIBKEHUS U CUIIBI
TPEHUS TIOKOS.

HccnenoBanue 3aBUCUMOCTH CUJIbI TPEHUSA

OT CWJIBI JABJICHUSI U CBOMCTB TPYIIIUXCS
ITOBEPXHOCTEMN.

AHaJIN3 IPAKTHYECKUX CUTYallUi, B KOTOPBIX
IIPOSIBIISICTCS IEUCTBUE CUIIBI TPEHUS,
UCIOJIB3YIOTCS CIIOCOOBI €€ YMEHBLIECHUS WIH
yBEJIMYEHHUS (KaTaHUE Ha JIbDKaX, KOHbKaX,
TOPMOKEHNE aBTOMOOWJIS, UCTIOIb30BaHUE
NOAIIMITHUKOB, IIJIABAHUE BOJIHBIX dKUBOTHBIX
u 11p.). Perienue 3agau ¢ uCHoIb30BaHUEM
(dopMy1 s pacuéra CUIIbI TSIKECTH, CUITbI
YIPYTOCTH, CUIIbI TPEHUS

Htoro no pazgeny

21

Pa3znen 4. JlaBiieHue TBEPABIX TeJl, dKUIAKOCTEN U ra30B

4.1

Hasnenue. Ilepenaua
JaBJICHUST TBEPABIMU
TEJIAMH, )KUIKOCTAMHU
Y ra3amu

3

JlaBnenne. CriocoObl
YMEHBIIICHUS U YBEITUUCHUS
naBiieHUs. /[aBieHue rasa.
3aBHUCUMOCTB JaBJICHUS
rasa ot o0béma,
TeMITepaTyphI.

Amnann3 ¥ 00bsICHEHHUE ONBITOB U MMPAaKTHYCCKHUX

CUTYalluH, B KOTOPBIX MPOSBIISETCS CUIIA
JIaBIICHUSL.

O6ocHOBaHKE CIOCOOOB YMEHBIIECHUS U
YBEJIMYEHUS 1aBJICHUS.

W3y4enne 3aBUCUMOCTH JIaBJICHUS ra3a
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[lIepenaua naBienus
TBEPIBIMU TEIIAMH,
KUIKOCTSIMHU U Ta3aMH.
3akoH [Tackans

0T 00bEMa U TEMIIEPATYPHI.

N3zyuenue ocoOeHHOCTEH niepeayn 1aBIeHUS
TBEPABIMH TEJIAMH, KUAKOCTIMHU U Ta3aMH.
O060cHOBaHME PE3YIBTATOB OIBITOB
0COOEHHOCTSIMU CTPOCHHUS BEILIECTBA B TBEPIOM,
KHUJIKOM 1 ra3000pa3HOM COCTOSHUSX.
DKCTepuMEHTAIbHOE 10Ka3aTeNIbCTBO 3aKOHA
Iackans.

Pemenwne 3anau Ha pacuy€T gaBieHUs TBEPIOTO
Tena

4.2 | JlaBrieHUE KUIKOCTH 3aBUCUMOCTH JTaBJICHUS HccnenoBanue 3aBUCUMOCTH JaBICHUS KUIKOCTH
KUIKOCTH OT TITyOUHBI. OT TJIyOUHBI OTPYKEHUS U TNIOTHOCTH YKUIKOCTH.
[THeBMaTHueckue MamuHbl. | Habmonenne nu 0ObSICHEHNE THAPOCTATUYECKOTO
IMunpocraruyeckuit napajiokca Ha ocHoBe 3akoHa [Tackais.
napajokc. Coobmaromuecss | M3ydeHune coOoOMIAIONIMXCs COCY/IOB.
cocynsl. ['mapaBmuueckue | Pemenue 3amay Ha pacué€T NaBlIeHUS KUIKOCTH.
MEXaHU3MBbI OObsicHeHne IPUHITUIA TSUCTBUS
TUAPABIMYECKOTO Mpecca, MTHEBMATUYECKUX
MaIlIHH.
AHanu3 1 00bsICHEHUE MPAKTUYECKUX CUTYaIIUMH,
JTEMOHCTPUPYIOIINX MPOSIBJICHUE TaBICHUS
XKUIKOCTH ¥ 3aKkoHa [lackais, Harpumep
IIPOIIECCOB B OPTaHU3ME MPH TITyOOKOBOJTHOM
HBIPSTHAN
4.3 | AtmochepHoe Atmocdepa 3eminu u DKCNepUMEHTAIBHOE OOHAPYKEHUE
JIaBJICHUE aTMoc(epHoOe JaBJICHHE. aTMoc(epHOro TaBICHUS.

HpI/I‘-II/IHbI CymeCTBOBaHUA

AHanu3 1 00BSICHEHHUE OIBLITOB U IMPAKTUYCCKUX
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BO3IYIITHOW 000JI0YKH
3emmuu. OnbiT Toppruuesy.
N3mepenne armochepHoro
JaBJICHUS. 3aBUCUMOCTD
aTMOC(EpPHOTO JaBICHUS
OT BBICOTHI HaJl yPOBHEM
Mops. [Tpubopsr

JUTSI U3BMEPEHUS
aTMoc(epHOTro JAaBiIeHUs

CUTYalluH, CBA3aHHBIX C ICHCTBUEM
aTMOC(EpHOTO TaBJICHUS.

OOBscHEHNE CYLIECTBOBaHUS aTMOC(hEpHI
Ha 3eMJIe U HEKOTOPBIX IJIaHETaxX WK €€
OTCYTCTBHUSI Ha JPYTUX IulaHeTax u JlyHe.
OO0bsacHEeHNE U3MEHEHHUS INIOTHOCTH aTMOC(hEphl
C BBICOTOM U 3aBUCUMOCTH aTMOC(EPHOTO
TABJICHUS OT BBICOTHI.

Pemenue 3a1au Ha pacu€t aTMOCPEPHOTO
JABJICHMSL.

N3yuenue ycrpoiicTBa bapomeTpa-aHepoua

4.4

JleiicTBHE KUJIKOCTH U
rasza Ha Iorpy>Ke€HHOE
B HUX TEJIO

JlencTBUE )KUIKOCTH U Tas3a
Ha MOTPYKEHHOE B HUX
Tea0. BelTagkuBaromas
(apxumenoBa) cuiia. 3aKOH
Apxumena. [InaBanue Ten.
Bo3znyxomnnaBanue

DKcnepuMeHTaIbHOE 0OHAPYKEHHE JIEHCTBUS
AKUJKOCTH U Ta3a Ha NOTPYKEHHOE B HUX TENO.
OrnpeneneHre BbITAIKUBAIOIICH CUIIBI,
JICUCTBYIOIIEH Ha TEJIO, MOTPYKEHHOE

B AKUJKOCTb.

[IpoBeaenue u 00CykA€HUE ONBITOB,
JEMOHCTPUPYIOLIUX 3aBUCUMOCTb
BBITAIKABAIONIEH CUJIbI, ICUCTBYIOIIEH HA TEJIO
B JKHJIKOCTH, OT 00bEMa MOTPYKEHHOU

B )KMIKOCTb YaCTH TeJIa U OT IJIOTHOCTH
YKUJIKOCTH.

IIposepka nezagucumocmu 8blmanrKusaroujeil
Cubl, 0elcmayouell Ha mejio 8 HCUOKOCmU,
om maccwl mena.

HccnenoBanue 3aBUCMMOCTH Beca Tejia B BOJIE

0T 00bE€MA MOTPYKEHHOM B )KUJIKOCTh YaCTH TeJa.

37



denepanbHas padouas nmporpamma | dusuka. 7—9 kiacchl (0a30BbIl YPOBEHB)

Pewienne 3a1a4 Ha IpUMEHEHKE 3aKOHA
ApxuMea 1 yCloBus IJIABAHUS TEII.
Koncrtpynposanue apeomerpa niu
KOHCTPYUPOBAHUE JIOJKHU U OIIPEACIICHUE €€
Irpy30H0AbEMHOCTH

Hroro no pazgeny

21

Pa3znen 5. PaGoTa 1 MOIIIHOCTH. JHEpPrusi

5.1

Pabora 1 MOIIHOCTH

3

Mexannyeckas padora.
MomHoCTh

OKCEpUMEHTAIBHOE OIIPEICTICHHE
MEXaHUYECKOU pabOThI CUIIBI TSDKECTH

IIPY MAJICHAN TEeJa U CUIIbI TPEHUS

IpY pAaBHOMEPHOM MEPEMELIEHUH TeIa

110 TOPU30HTAIBHON TOBEPXHOCTH.

Pacuér moniHocTH, pa3BuBacMON IpHU NOABEME
110 JIECTHHULIE.

Peienue 3a1a4 Ha pacué€r MexaHM4eCKo paboThI
Y MOILHOCTHU

5.2

[IpocThie MEXaHU3MBbI

[IpocTbie MEXaHU3MBI:
pbIvar, 0J0K, HAaKJIOHHAs
MJI0CKOCTh. [IpaBuio
paBHOBECHS pblUara.
[Iprnmenenue npasuna
paBHOBECHS pbIyara

K 0JIOKy. «30510TO€
npaBuiio» mexanuku. KITJ]
MPOCTHIX MEXAHU3MOB.
[IpocTeie MEXaHU3MBI

B OBITY U TEXHHUKE

OrnpeneneHre BHIUTPHIIIA B CUJIE POCTHIX
MEXaHU3MOB Ha IPUMEPE phlyara, moJABMKHOTO U
HETIOABMKHOTO OJIOKOB, HAKJIIOHHOM IIOCKOCTH.
HccnenoBanue ycioBUsi paBHOBECHS pbluara.
OOGHapykeHHEe CBONCTB IPOCTHIX MEXAaHU3MOB

B PA3JINYHBIX HHCTPYMEHTAX U MPUCITOCOOTICHUSX,
UCIIOJIb3YEeMbIX B OBITY U TEXHUKE, & TAKXKE

B )KUBBIX OpraHu3Max.

DKCIepUMEHTAIbHOE J10Ka3aTeIhCTBO PAaBEHCTBA
paboT MpU MPUMEHEHUU TPOCTHIX MEXaHU3MOB.
Onpenenenue KIIJ] HakTIOHHOM MJIOCKOCTH.
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Pemenune 3ana4 Ha MpuMeEHEHUE TPaBUJIa
paBHOBecus peryara v Ha pacuét KIT/]

5.3 | Mexannveckas 4 MexaHuyeckast SHEpTHsL. DKCepUMEHTAIBHOE ONPEICIICHUE N3MEHEHNUS
SHEPrUs Kunernueckas u KUHETUYECKOW U OTEHIIMATbHON YHEPTUU Tea
MOTEHLIMaIbHAs SHEPT U IIPU €70 CKaThIBAHUH 110 HAKJIOHHOM IJIIOCKOCTH.
[Ipespamenue ogquoro Buaa | GopMynMpoBaHue Ha OCHOBE HCCIEIOBAHNUS
MEXaHUYECKON SHEPTUn 3aKOHa COXPAHEHHS] MEXaHUYECKOU SHEPTHUH.
B JpYyrou. 3aKkoH OO0cyxaeHue rpaHul] TPUMEHUMOCTH 3aKOHA
COXPAHEHUs SHEPTUU COXPAHEHHUS SHEPTUHU.
B MEXaHHKE Pemenue 3aau ¢ UCIOJIB30BAHUEM 3aKOHA
COXPaHEHHUs PHEPTUU
Hroro no pazaeny 12
PeszepBHOE Bpems 3
OBIIEE KOJIMYECTBO 68
YACOB I10O ITPOI'PAMME
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8 KJIACC
Ne HaumenoBanue KonnuectBo | I[Iporpammuoe coaepkanrie | OCHOBHBIE BUJIBI JEATEILHOCTH O0YYAIOIIUXCS
/1 pa3/iesioB U TeEM 4acoB

y4eOHOTO MpeaMeTa

Pa3znena 1. TemioBble ABJI€HUSA

11

CtpoeHue u CBOMCTBA
BELIECTBA

OCHOBHBIE TIOJIOKEHUS
MOJIEKYJIIPHO-KUHETUYECKOU
TEOPUHU CTPOCHUS BEILECTBA.
Macca u pa3mepsl aTOMOB U
MoseKyd. OMbITHL,
ITOATBEPKAAOIIE
OCHOBHBI€ IT0JIOKECHUS
MOJIEKYJIIPHO-KUHETUYECKOU
TEOPUHU.

Mopenu TBEpAOTO, JKUAKOTO
¥ ra3000pa3HOr0 COCTOSIHUM
BEILIECTBA.
Kpucrammueckue n
amopdHbIe TeNa.
OOBsiCHEHHE CBOMCTB ra30B,
YKUJIKOCTEU U TBEPABIX TEI
Ha OCHOBE I10JIOKEHUN
MOJIEKYJISIPHO-KUHETUYECKOU
Teopuu. CMaunBaHUE U
KaNWUISPHBIC SIBJICHUS.
TeruoBoe paclIipeHue u
cxKartue

Hab6nronenue u uHTEpripeTalys onbIToB,
CBUJIETEJIbCTBYIOLIUX 00 aTOMHO-MOJICKYJIIPHOM
CTPOECHUU BEUIECTBA: OIBITHI C PACTBOPEHUEM
Pa3JIMYHBIX BEIIECTB B BOJIE.

Pemuienue 3aa4 no OLIEHUBAHUIO KOJIUYECTBA
aTOMOB WJIM MOJIEKYJI B €IMHHUIIe 00BEMA
BEILIECTBA.

AHaJn3 TEKCTa JPEBHUX aTOMUCTOB (Hampumep,
¢dbparmenTa noamsl JIykpenus «O npupoze
BEIIIEH») C U3J10’)KeHHEM 00OCHOBAHUI aTOMHOM
rUnoTe3sl (CMbIcIoBOE uTeHue). OleHka
yOeIUTETLHOCTH STUX 0OOCHOBAHHUIA.
OOBsicHeHHE OPOYHOBCKOTO ABUKEHUSI, SIBIICHUSI
nudPy3un v pa3nuyuil MeXIy HUIMH Ha OCHOBE
TIOJIOKEHUN MOJIEKYJISIPHO-KMHETUYECKOM
TEOPUU CTPOCHHSI BEIIECTBA.

OOBsiICHEHHE OCHOBHBIX Pa3Inyuil B CTPOSCHUHU
ra3oB, )KUIKOCTEU U TBEPBIX TEI

C UCTIOJIb30BAHUEM TOJI0KEHUN MOJICKYJISIPHO-
KUHETUYECKOW TEOPUU CTPOEHUS BEILIECTBA.
[IpoBeneHNe ONBITOR MO BHIPAIIUBAHUIO
KPUCTAJJIOB TOBAPEHHOM COJIM MJIU caxapa.
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[TpoBenenmne u 0OBICHEHUE OMBITOB,
JEMOHCTPUPYIOIIUX KaTUJUISIPHBIE SIBICHUS U
SBJICHHE CMAYMBAHMSL.

OOBbscHEHNE POJTU KaMWIISIPHBIX SIBJICHUIN

JUISL IOCTYIUIEHHSI BOJbI B OPTaHU3M PAaCTEHUI.
Habntonienue, nposeneHne U 00bsICHEHNE
OIIBITOB 110 HAOJIIOJIEHUIO TEIIOBOTO
pPaCIIMPEHHUs ra30B, )KUIKOCTEW U TBEPABIX TEI.
OObsicHeHuE coXxpaHeHUs 00bEMaA TBEPBIX TEIL,
TEKYUYECTH KUIKOCTH (B TOM YHCIIE, PA3HULIBI

B TEKYUYECTH JJISI Pa3HBIX )KUJIKOCTEN),

JTaBJICHUS ra3a.

[IpoBeneHue ONbITOB, JEMOHCTPUPYIOITUX
3aBHCUMOCTb JIaBJICHUS BO3/lyXa OT €ero 00béma u
HarpeBaHMs WIH OXJIAXKACHUS, U UX OOBbICHEHUE
Ha OCHOBE aTOMHO-MOJIEKYJISIPHOTO YUEHHUS.
AHanu3 NpaKTUYECKUX CUTYyalUi, CBSI3aHHBIX

CO CBOMCTBaMU I'a30B, JKUJKOCTEN U TBEPBIX TET

1.2

TennoBele mporeccsl

21

Temneparypa. CBs3b
TEMIIEPaTypPbl CO CKOPOCTHIO
TEIJIOBOTO JIBUYKEHHUS
yactul. BayTpennss
sHeprusi. CnocoOsl
VU3MEHEHHUsI BHYTPEHHEN
SHEPrUu: TeIIonepesaya u
coBepleHre padotsl. Buabl
TEIUIONEPEIAuM:

O060CHOBaHME TIPABUIT H3MEPEHUS TEMITEPATYPHI.
CpaBHeHHE pa3IMYHBIX CIIOCOO0B U3MEPEHUS U
IITIKaJT TEMIIEPATYPHI.

HaoOmronnenne n 00bICHEHHE OIBITOB,
JIEMOHCTPUPYIOITUX U3MEHEHNE BHYTPCHHEH
DHEPTUH TeJa B pe3yJIbTaTe TeIUIONEpeIau |
PabOThI BHEIITHUX CHIL.

HaoOmronenne n o0bSICHEHNE OIBITOB,
00CYXJICHHE TIPAKTUICCKUX CUTYaITHH,
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TEIJIONPOBOAHOCTb,
KOHBEKIIUS, U3ITyYCHUE.
KosnuecTBO TEMIOTHI.

VY nenbHasg TENI0EMKOCTh
BelecTBa. TernaoooMeH u
TEIJIOBOE PAaBHOBECHE.
YpaBHEHHUE TEIIOBOTO
6ananca. [1naBienue u
OTBEpP/ICBaHUE
KPUCTAJUIMUECKUX BEILIECTB.
VY nenpHas Temiora
TJIaBJICHUSL.
[TapooOpa3zoBanue u
KoHAeHcanus. Mcrapenue.
Kunienue. Y nennHas
TEIJI0Ta MapooOdpa3oBaHUs.
3aBUCHUMOCTB TEMIIEPATYPbI
KUIIEHUS OT aTMOC(EpHOTO
JABJICHUS.

BrnaxuocTts Bo3ayxa.
DHeprus TOIIUBA.

VY nenbHas TeninoTa
CrOpaHusl.

[Tpunumne! padboThI
TerioBbixX ABurareneit KI1/]
TEIJIOBOTO JIBUTATEISI.
TennoBble IBUTATEIN U

JTEMOHCTPUPYIOITUX PAa3TMIHBIC BUIBI
TEIUIONEpPENaut: TEIUIONPOBOAHOCTD,
KOHBEKIIHIO, U3ITyuYeHHE.

HccnenoBanue sBJIEHUS TEINIOOOMEHA

MPU CMEIIMBAHUU XOJIOJTHON U ropsiueid BOBI.
HaGnronenue ycraHOBIEHUS TEIIOBOTO
PABHOBECUS MEXIY TOPSYEH U XOJIOIHOM BOJOM.
Omnpenenenue (MU3MEpPEHUE) KOIMUECTBA
TEIJIOTHI, TOJTYYEHHOTO BOAOW IIPH TEMIIOOOMEHE
C HarpeThIM METAITUYECKUM [TUITUHAPOM.
Omnpenenenue (U3MEpPEHUE) yIAETIbHON
TEIIOEMKOCTH BEIIECTBA.

Pemmenue 3a7a4, CBSI3aHHBIX C BEIUUCICHUEM
KOJIMYECTBA TETUIOTHI U TETJIOEMKOCTH

MIPH TETJIOOOMEHE.

AHanu3 CUTyalluid MPaKTUYECKOTO
MCITIOJIb30BAHUS TETUIOBBIX CBOMCTB BEIIECTB U
MaTepHuasoB, HAIPUMED, B MEIIIX
SHEProcOePeKEHUSI: TETIIOU3OJISIHSA,
sHeprocOeperarome KpbIIiu,
TEPMOAKKYMYJISITOPHI U T. 1.

HaOmnronenue siBieHui ucnapeHus u
KOHICHCAIIHH.

HccnenoBanue npolecca ucrnapeHus
PA3JIMYHBIX KUIKOCTEH.

OObsicHEHUE SABJICHUIA UCTIAPEHUS U
KOHJICHCAITMX HA OCHOBE aTOMHO-
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3aIlUTa OKPYKAKoIIeH
Cpelpbl.

3aKOH COXpaHEHHUS U
peBpAILlCHUs YHEPTUU
B TEIUIOBBIX ITpoLIeccax

MOJIEKYJISIPHOTO YUEHHUSI.

Ha6J'IIOI[€HI/IC 1 00BsICHEHHE Imponeccca KUIICHuA,

B TOM YHCJIC 3aBUCUMOCTH TEMIIEPaTypPhl
KHUTICHUS OT JJaBJICHHUSL.

Onpenenenue (MU3MEPEHKE) OTHOCUTEIBHON
BJIQYKHOCTH BO3/yXa.

HaOnronenue npoiecca riaBieHuUs
KPHCTaJUTMYECKOTO BEIIECTBA, HAIPUMED, JIJIA.
CpaBHeHHE MPOIIECCOB IIABJICHUS
KPUCTAJUTMUECKUX TEJ U Pa3MATICHUS

MIPY HArpE€BaHUU aMOP(HBIX TEI.
Onpenenenue (M3MEPEHUE) YACTBHON TEMIOTHI
TIJTaBJICHHUS JIBJIA.

OObsicHEeHUE SBJICHUH TUTABJICHUS U
KpUCTAJUTM3AI[MU HA OCHOBE aTOMHO-
MOJICKYJIIPHOTO YUCHHS.

Pemenue 3aa4, CBA3aHHBIX C BBIYUCIICHUEM
KOJIMYECTBA TETUIOTHI B MPOIECcax
TEeTIoNepeavr PH TIaBJICHUHN U
KpUCTAJUTH3AIlIH, UICTIAPCHUH U KOHICHCAIIHH.
AHanu3 cUTyaluii IpakTUYECKOTO MPUMEHEHUS
SIBJICHUM TUJTIABJICHUS U KPUCTAJUTM3AIUH,
HaIpuMep, MOTYICHUE CBEPXUUCTHIX
MaTepHuayioB, COJIeBas TPEJIKa U Jp.

AHanu3 paboThl M 00bSICHEHUE TPUHITUTIA
JIEUCTBUS TETJTIOBOTO JIBUTATEIIS.

Brruucienue koamdecTBa TEIUIOThI,
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BBIJICJISIIOIIETOCS MPU CTOPAHUHU Pa3IMYHBIX
BUJI0B ToruivBa, U KIIJI gBurarens.
OO0cyx1eHre SKOJIOTMYECKUX MOCIEICTBUM
WCIMOJIb30BaHUs IBUTATENIC BHYTPEHHETO
CrOpaHusi, TETIOBBIX U TUAPOIICKTPOCTAHIIUM

Hroro no pazgeny

28

Pa3znen 2. DiiekTpuueckue u

MarHuTHbIC ABJICHUSA

2.1 | DnekTpuyeckue
3apsiabl.
3apsKEHHBIE Tella U
UX B3aUMOJICHCTBUS

7

DIIeKTpU3aLHus TEIl.

JIBa poaa 3JIEKTPUUYECKHUX
3apsa0B. Bzanmonencteue
3apsHKEHHBIX TElL.

3akoH KynoHna (3aBUCUMOCTh
CHUJIbI B3aUMOJICCTBUS
3apsHKEHHBIX Tell

OT BEJIMYUHBI 3aPSI0B U
PACCTOSTHUSI MEXK/Ty TEJIaMH ).
DIIEKTPUYECKOE TOJIE.
Hanpspox€nnocts
AIEKTPUYECKOTO TTOJIS.
[IprHIMD cynepno3nnuu
3JIEKTPUYECKUX TTOJIEN

(Ha KaU€CTBEHHOM YPOBHE).
Hocurenu snektpuyeckux
3apsiIoB. DJIEMEHTAPHbBIN
JJIEKTPUYECKUN 3apsiLl.
Ctpoenue aToma.
[IpoBonHuKM U

HaOntonenue v mpoBeIeHUE OMBITOB

T10 JIEKTPU3ALIUK TEJI IPU CONTPUKOCHOBEHUHU U
WHIYKIHCH.

HabGmonenne n o0bICHEeHNE B3aUMOACHCTBHS
OJTHOUMEHHO M Pa3HOMMEHHO 3apsHKEHHBIX TEJL.
OOBsiCHEHHUE TPUHIIAIIA JCHCTBHS AJIEKTPOCKOIIA.
OOBsiCHEHHE SBIICHUM JICKTPHU3ALINH

MIPY CONPUKOCHOBEHUH TEJI M HHTYKITHCH

C MCITOJIb30BAaHUEM 3HAHUM O HOCHUTEIAX
AJIEKTPUYECKUX 3apsiIOB B BEIIECCTRE.
Pacno3naBanue n 0ObsICHEHHUE SIBJICHUHN
AJICKTPU3AIIMY B TIOBCECTHEBHOM JKM3HH.
HabGmonenne n o0bSICHEHNE ONBITOB,
WUTIOCTPUPYIOLTUX 3aKOH COXPaHEHUS
AJIEKTPUYECKOTO 3apsia.

HabmroieHre onbITOB 110 MOJSIUPOBAHUIO
CUJIOBBIX JIMHUM JICKTPUYECKOTO TMOJIS.
HccnenoBanue nericTBUs IIEKTPUIECKOTO OIS
Ha MMPOBOIHUKH U TUDJICKTPUKH
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TUBJIEKTPUKHU. 3aKOH

COXPaHCHUA JICKTPUICCKOTO

3apsiaa

2.2

[TocTossHHBINM
ANEKTPUYECKUN TOK

20

DIIEKTPUYECKHI TOK.

VY cI1oBus CyIIECTBOBAHHUS
AIEKTPUYECKOTO TOKA.

W cTOYHMKY TOCTOSIHHOTO
ToKa. JlericTBUs
AIEKTPUYECKOTO TOKA
(TernoBO€, XUMUYECKOE,
MarHuTHOE).
DIIEKTPUYECKUI TOK

B )KMIKOCTAX U raszax.
DIIEKTPUYECKAS LIETIb.
Cuia Toka. DIIeKTpru4ecKoe
HaIpsiKEHUE.
ConpotuBieHue
IIPOBOJIHUKA. Y IEJIBHOE
CONPOTHUBJICHUE BEIIIECTRA.
3akon OMa [i1g yyacTka
uenu. [locnenoBarensHoe U
napajuiesIbHOE€ COeIMHEHUE
IPOBOJTHUKOB.

PaboTa u MOUTHOCTH
AJIEKTPUUYECKOTO TOKaA.
3akon [xoyns—JIenua.
DJIEKTpUYECKHE LIENH U

HabGnronenue pa3nuyHbIX BUJIOB JCHCTBUS
AIEKTPUIECKOTO TOKA U 0OHAPYKEHHE ITHX
BHJIOB JICUCTBUS B IOBCEHEBHOM KU3HU.
HaOntonenrie BOSHUKHOBEHUS Ta30BOI0 pa3psiaa
Y 3JIEKTPUYECKOTO TOKA B JKUJIKOCTH

COopka U UCTIBITAHUE DJIEKTPUUECKOU 1IETTH
MOCTOSITHHOTO TOKA.

N3Mepenue cuiibl TOKa aMIePMETPOM.
N3Mepenune 3JIeKTpUUeCKOro HanpsiKEHUS
BOJIETMETPOM.

[IpoBeneHue u 0OBICHEHUE OMBITOB,
JEMOHCTPUPYIOLINX 3aBUCUMOCTD
AJIEKTPUYECKOTO COMPOTUBIIEHUS] TPOBOJHUKA
OT €r0 JUIMHBI, IUIOMIA/IHA MTONIEPEYHOT0 CEYEHUS
Y MaTepuara.

HccnenoBanne 3aBUCUMOCTH CUJTBI TOKA,
MPOTEKAIOIIETO YEPE3 PEIUCTOD,

OT COITPOTHUBJIEHUS PE3UCTOPA U HATIPSIKEHUS
Ha pe3uCTopeE.

IIpoBepka mpaBuiia CII0KEHUS HAITPSKEHUN
MIPU MOCJIEA0BATEILHOM COEAMHEHUHN JIBYX
PE3UCTOPOB.

ITpoBepka npaBuia AJis CHIIbI TOKa

MIpY NapAIIETbHOM CO€IMHEHUH PE3UCTOPOB.
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OTpeOUTEH
AIIEKTPUICCKOM SHEPTUN
B ObITy. KopoTkoe
3aMbIKaHHUE

AHanu3 CUTyaluii NocaeJ0BaTEIbHOIO U
napajieIbHOTO COeIMHEHMSI TPOBOTHUKOB

B JIOMAIITHUX AJIEKTPUUECKUX CETSIX.

Pemenue 3a7a4 ¢ ucnoiab3oBaHueM 3akoHa OMa
1 hopMys pacuéra AIeKTPHIECKOTO
COMPOTHUBJICHUS TIPH MOCIIEAOBATEILHOM U
napasuieIbHOM COCIMHEHUHU TTPOBOIHUKOB.
OmnpeneneHne paboThI AIEKTPUUECKOTO TOKA,
IIPOTEKAIOLIETO YEPE3 PE3UCTOP.

OrnpeneneHue MOIHOCTHY 3JIEKTPUYECKOTO TOKa,
BBIJICIISIEMON HA PE3UCTOPE.

HccnenoBanue 3aBUCUMOCTU CUJTBI TOKA YEPE3
JAMITOYKY OT HaIpsDKEHUS Ha Hel. OnpeneneHne
KII/I narpeBarensi.

UccnenoBanue npeoOpa3zoBaHus YHEPTUU

MIPU MOABEME TPpy3a IEKTPOBUTATEIIEM.
OOBsicCHEHHE YCTPOUCTBA U MPUHITUIIA JEHCTBUS
JIOMAITHUX AJIEKTPOHArPEeBaTEIbHBIX MPUOOPOB.
OObsicHEHUE IPUYHUH KOPOTKOTO 3aMbIKaHUS U
MIPUHLININA JEHCTBUS MJIABKUX MPEOXPAHUTEIICH.
Peuienue 3aa4 ¢ UCIOIb30BaHUEM 3aKOHA
Jxoyns—Jlenna

2.3

MarHuTHbIE SIBJICHUS

ITocTossHHBIE MAarHUTHI.
B3aumoericteue
ITIOCTOSIHHBIX MarHuTOB.
MarsuTtHoe noJie.
MarauTHOE 110J1€ 3eMIH

HccnenoBanre MarHuTHOTO B3aUMOECHCTBUS
MMOCTOSIHHBIX MarHUTOB.

N3ydyeHne MarHuTHOTO MOJIs IOCTOSIHHBIX
MarHUTOB MIPU UX 0ObETMHEHUU U Pa3/ICICHUH.
HccnenoBanrue MarHUTHOT'O B3aUMOISHCTBHUS
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U €TI0 3HAUYCHUE JJIs )KU3HU
Ha 3emiie. OnbIT OpcTea.
MarsauTtHoe noJie
3JIEKTPUYECKOTO TOKA.
[Ipumenenne
3JIEKTPOMArHUTOB

B TeXHHUKE. [[elicTBue
MarHUTHOTO MOJIS

HA ITPOBOJHUK C TOKOM.
DNEKTPOABUTATEND
MMOCTOSSHHOT'O TOKA.
Hcnons3oBaHue
3JEKTPOJBUTATEIICH

B TEXHHUUECKUX YCTPOUCTBAX
Y Ha TPAHCIIOPTE

MOCTOSIHHBIX MAarHUTOB.

N3ydyeHne MarHuTHOTO MOJISL MOCTOSIHHBIX
MarHuTOB MPU UX O0BETUHEHUH U Pa3/ICIICHUU.
IIpoBeneHne ONBITOB IO BU3YAJIM3ALNAH 110JIS
MTOCTOSTHHBIX MAarHUTOB.

N3ydeHue siBIeHUA HAMarHMYMBaHUsI BEIECTBA.
HccnenoBanne NEMCTBUS SJIEKTPUIECKOTO TOKA
Ha MarHUTHYIO CTPEJKY.

IIpoBeneHne ONBITOB, AEMOHCTPUPYIOIIUX
3aBUCUMOCTbH CHJIBI B3AUMOJCHUCTBUSI KaTyIIKH
C TOKOM U MarHuTa OT CUJIbl U HAIIPABJICHUS TOKa
B KaTyILIKE.

AHau3 CUTyalni MPAaKTUYECKOTO IPUMEHEHHUS
AIIEKTPOMATHUTOB (B OBITOBBIX TEXHHUYECKUX
YCTPOMCTBAX, IPOMBIILIEHHOCTH, METULIMHE).
N3ydeHune nercTBrsi MArHUTHOTO TTOJIS

Ha MPOBOJHUK C TOKOM.

N3yueHune nencTBus JJIEKTPOABUTATENS.
N3zmepenue KIIJI anexkTtpoaBurarenbHON
YCTaHOBKH.

Pacrnio3zHaBanue u aHau3 pa3IM4HbIX
IIPUMEHECHUH AJIEKTPOIBUTATEIICH

(TpaHCcmiOpT, OBITOBBIE YCTPOWMCTBA U JP.)

2.4

DneKTpoMarHuTHas
HHTYKITUS

OnbiTel @apanes. SABieHue
3JIEKTPOMArHUTHOM
uHaykuuu. [Ipasuno Jlenna.
DIIEKTPOreHeparTop.

OMBITEI IO UCCIICIOBAHUIO IBICHUS
3JIEKTPOMArHUTHOW MHIYKIIMU: UCCIIEIOBAHUE
M3MEHEHUM 3HAUYCHUS U HAIIPABJICHUSA
WHIYKIIMOHHOTO TOKa
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Crioco0bI nostyueHus
ANEKTPUYECKON DHEPTHH.

DNEKTPOCTaHIIUU
Ha BO300OHOBIISIEMBIX
UCTOYHHUKAX YHEPTHH
Hroro 1o pazaeny 37
PesepBHOE Bpems 3
OBUIEE KOJIMYECTBO 68
YACOB I10O ITPOT'PAMME
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9 KJIACC
Ne HaumenoBanue Komunuectso | IIporpammuoe comepxkanue | OCHOBHBIE BUJIBI JEATEILHOCTH O0YYAIOIIUXCS
/1 pa3liesioB U TeM 4acoB

y4eOHOTO IpeaAMeTa

Pa3n

e 1. Mexanuuyeckue siBJIeHUS

1.1

MexaHnueckoe
JIIBUYKEHUE U CLIOCOOBI
€r0 OIMCaHUA

10

MexaHn4ecKoe TBUKEHHE.
MarepuanbHas TOUKA.
Cucrema orcuéra.
OTHOCHUTENBHOCTD
MEXaHUYECKOTO JIBUKCHUA.
PaBHOomepHOE
MPSMOJIMHEHOE JBUKECHHUE.
HepaBromepHoe
IPSMOJIMHEWHOE JBUKCHHUE.
Cpennsis 1 MTHOBEHHAs
CKOpOCTb Teja Mpu
HEPaBHOMEPHOM JIBUKEHUH.
Yckopenue.
PaBHOyCKOpEHHOE
MPSMOJIMHEUHOE JBUKEHUE.
CBoOonHOE najzicHue.
OmneiTe! I'anumes.
PaBHOMEpHOE NBMKEHKE

10 OKPY>KHOCTH.

ITepuon u yacrora
obpamenus. JImaelinas n
YIJIOBasi CKOPOCTH.

AHanu3 1 00CyXIeHHE Pa3TUIHBIX IPUMEPOB
MEXaHUYECKOTO JABHKCHHUS.

OOcyxaeHue rpaHul] MPUMEHUMOCTH MOJENN
«MaTepualIbHasl TOUKay.

Onucanne MEXaHU4ECKOTO ABUKCHUS
pa3IMUHbIMU crioco0amu (ypaBHEHUE, Ta0IUIIA,
rpaduk).

AHaN3 KU3HEHHBIX CUTYAllMH, B KOTOPBIX
MPOSIBIISIETCS] OTHOCUTEIBHOCTh MEXaHUYECKOTO
JIBUKCHMUSL.

HabmtoieHue MexaHn4ecKkoro ABMXKEHUS TeJa
OTHOCUTEJIBHO Pa3HbIX TEJl OTCUETA.
CpaBHeHUE IMyTel U TPACKTOPUN IBUKEHUS
OJIHOTO 1 TOTO K€ TEJIa OTHOCUTEIBHO Pa3HbIX
T€JI OTCUETA.

Amnanus tekcra ["anuiest 00 OTHOCUTEIBLHOCTH
JIBUKEHUS;, BHIIIOJTHEHHE 3aJaHUI O TEKCTY
(CMBICJIOBOE UTEHHE).

Onpenenenue cpeiHeld CKOPOCTH CKOJIbKEHUS
OpyCKa Wi ABUKEHUS IIapuKa 10 HAaKJIOHHOU
IJIOCKOCTH.

AHanu3 1 00CyXIeHUE CIIOCOO0B
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LlenTpocTpemureabHOe
YCKOpEHUE

MPUOJIMKEHHOTO ONIPEIeTICHUSI MTHOBEHHOM
CKOPOCTH.

Ornpenenenue CKOpOCTH PAaBHOMEPHOTO
JBI>KEHUS (IIapuKa B )KUIKOCTH, MOJIETTU
AIEKTPUYECKOTO aBTOMOOMIIS U T. 11.).
Ornpenenenue nyT, TPOMIEHHOTO 3a JAHHBIN
MIPOMEKYTOK BPEMEHH, U CKOPOCTH TeJla

1o rpaduKy 3aBUCUMOCTH ITyTH PAaBHOMEPHOTO
JIB>KCHUSI OT BPEMEHH.

OO6cyxKaeHue BO3MOXKHBIX TPUHIIUIIOB
JEUCTBUS MPUOOPOB, UZMEPSIOIINX CKOPOCTh
(ctmIOMEeTpOB).

Briuncnenue myTyd U CKOpOCTH NpHU
PABHOYCKOPEHHOM IPSIMOJIMHENHOM JIBUKEHUN
Tena.

Ornpenenenue NpoAEeHHOTO MyTH U YCKOPEHUS
JBIDKEHUSA TeJa Mo rpaduKy 3aBUCUMOCTU
CKOPOCTH PABHOYCKOPEHHOTO MPSIMOJIUHENHOTO
JIBU>KEHUS T€JIa OT BPEMEHHU.

Ilposepka cunomeswi: eciu

npU PABHOYCKOPEHHOM OBUNCEHUU

0e3 HauaNbLHOU CKOPOCMU NYMU OMHOCAMCS
KaK psio He4émHulX yuces, mo
COOMEemcmeyouue NPoMeHCYmKu 8pemenu
0OUHAKOBDL.
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Ornpenenenue yCKOpeHuUs Tela

[IPU PABHOYCKOPEHHOM JIBUKEHUU

110 HAKJIOHHOM IMJIIOCKOCTH.

N3mepenue nepuoa u 4acToThl 00palieHus
TeJa M0 OKPY>KHOCTH.

OmnpeneneHue CKOpOCTU pAaBHOMEPHOTO
JIBMDKCHUS TeJla 10 OKPY>KHOCTH.

Pemenue 3ama4 Ha onpeneneHue
KHHEMATHICCKUX XapaKTePHUCTHUK
MEXaHUUYECKOTO JBIKCHUS Pa3IMYHbIX BUIOB.
Pacno3naBanue u mpuOIMKEHHOE ONMKMCaHUE
Pa3IMYHBIX BUJIOB MEXaHUYECKOTO JBHKCHUS
B IIPUPO/IC U TEXHUKE (HA MpuMepax CBOOOTHO
MaJAroNIUX TEJ, ABMKEHHS )KUBOTHBIX,
HEOECHBIX TeJI, TPAHCIOPTHBIX CPEJICTB U JIP.)

1.2

B3aumonelicTtBue Ten

20

IlepBsIii 3ak0oH HproTOHA.
Bropoi 3akon HeroToHa.
Tpernii 3akoH Hprotona.
[IpyHIMD Ccyneprno3uIuu
CHIL

Cuia ynpyroctu. 3akoH
I'yka. Cuia TpeHus: cuna
TPEHUS CKOJIbXEHUS, CHIIa
TPEHUS OKOS, IPYTUEe BUbI
TPEHMSL.

Cuna TSDKECTH U 3aKOH
BCEMHUPHOTO TATOTEHUSI.

Habmronenue u 00CyXICHHUE OIBITOB

C IBMDKCHUEM TeJjla MPYU YMEHBIIIEHUH BIIUSHUS
JIPYTHUX TeJ, IPEMATCTBYIOMINX JIBHYKCHUIO.
Amnanus texcra ["anuies ¢ onrcaHuem
MBICJICHHOTO SKCTICPUMEHTA,
000CHOBBIBAIOIIETO 3aKOH HHEPITUH;
BBHITIOJTHEHHE 33JIJaHUH TI0 TEKCTY (CMBICTIOBOE
YTCHUE).

OOCcyXaeHnue BO3MOKHOCTH BBITIOJTHCHHUS
3aKOHA MHEPIIMH B Pa3IMYHBIX CHCTEMax
OTCUYETA.

HaOmronenue u 06Cyk/1IeHrEe MEXaHUYECKUX
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Yckopenue cBOOOTHOTO
najicHus. J[BUyKEHHE TIaHeT
Bokpyr Connua. [lepBas
KOCMHYECKasi CKOPOCTb.
HeBecomMoCTh 1 mEperpy3Ku.
PaBHOBECHE MaTepHaIbHON
TOYKHU. AOCOTIOTHO TBEPIOE
Teso. PaBHOBECHE TBEPAOTO
T€JIa C 3aKPEIIEHHON OChIO
BpallleHusl. MOMEHT CUJIBI.
LlenTp TsKECTH

ABJICHUH, IPOUCXOAAIINX B CHCTEME OTCUETA
«Tenmexka» npu €€ paBHOMEPHOM

1 YCKOPEHHOM JBUKEHHH OTHOCUTEIBHO
KaOuHeTa (QPU3UKH.

JIeiCTBHS C BEKTOPAMU CHUJI: BBITIOJIHEHUE
3aIaHUH IO CJIIOKEHUIO U BBIYUTAHUIO
BEKTOPOB.

HaOnronenue u/unu npoBeieHHE OMBITOB,
JEMOHCTPUPYIOLINX 3aBUCUMOCTD YCKOPEHUS
TeJa OT MPUII0KEHHON K HEMY CHJIBI U MacChl
Tena.

AHanu3 u 00bsICHEHUE SBICHUM

C UCII0JIb30BaHUEM BTOPOTo 3aKkoHa HproTOHA.
Pemenue 3a1a4 ¢ MCMoOIb30BaHUEM BTOPOTO
3akoHa HbpIOTOHA U MpaBUIIa CIIOKEHUS CHIL.
Onpenenenue )xECTKOCTH NPY>KUHBI.

AHanu3 cuTyaluii, B KOTOPHIX HAOTIOIAI0TCS
yrnpyrue neopManuu, U uxX o0ObsICHEHUE

C HCTOJIb30BaHUEM 3aKkoHa [ 'yka.

Pemenne 3aga4 ¢ HCNOJIB30BaHUEM 3aKOHA
I'yka.

HccenenoBanne 3aBUCUMOCTH CHJIBI TPEHUS

CKOJIBXKCHHSA OT CUJIBI HOPMAJIbHOI'O 1aBJICHMUS.

OO6cyxaeHue pe3yIbTaToB UCCICIOBAHMUS.
Onpenenenue ko3P pumeHTa TpeHUs
CKOJIb)KEHHSI.

W3MepeHune Cuitbl TPEHUS TIOKOS.
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Pemenue 3a1a4 ¢ ucnoyib30BaHUEM (POPMYIIBI
JUTSL CUJIBI TPEHUST CKOJIBKEHMUSL.

AHanu3 IBUKEHHUS TEJ TOJBKO MO ICHCTBUEM
CHJIBI TSKECTH — CBOOOJIHOTO MaJCHUSI.
OOBbsCHEHNE HE3aBUCUMOCTH YCKOPECHHS
CBOOOJIHOTO MaJICHUs OT MACChI Tela.

OneHKa BETMYUHBI CUIIBI TATOTEHMUS,
JEUCTBYIOIIEN MEXKIY IBYMsI TEIaMU

(m7st pa3HbBIX Macc).

AHanu3 IBUKEHUS] HEOECHBIX Tell

O] IEWCTBUEM CHJIBI TATOTCHUS

(c UCTIOJIb30BaHUEM JIOTIOTHUTEIBHBIX
HMCTOYHUKOB MH(OPMALIHH).

Pewenne 3a1a4 ¢ HCIOJIB30BaHUEM 3aKOHA
BCEMHPHOTO TATOTECHUS U (DOPMYJIBI

JUTS pacyé€ra CUJIbI TSKECTH.

AHaJIN3 OPUTMHAIBHOTO TEKCTA,
ONMCBHIBAIOLLIETO MPOSBIICHUS 3aKOHA
BCEMUPHOTO TSITOTEHUS; BHINIOJIHEHUE 3aTaHUN
10 TEKCTY (CMBICIIOBOE UTCHUE).

Habmtoienue u o0CykaeHne OnbITOB

10 U3MEHEHMIO BECA TENA IPU YCKOPEHHOM
JIBI>KCHUH.

AHann3 ycia0BUl BO3HUKHOBEHHSI HEBECOMOCTH
U TIEPErPY3KH.

Pemenune 3aga4 Ha onpeneneHue Beca Teia

B Pa3JIMYHBIX YCIOBUSIX.
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AHanm3 cui, ACUCTBYIONIMX Ha TEJIO,
MOKOSIIIEECs Ha OTope.
OrnpeneneHue IeHTpa TSHKECTU Pa3IUYHbIX Tell

1.3.

3aKOHBI COXpPaHCHHUA

10

Nmnynsc Tena. I3mMenenue
UMITyJbca. VIMITyibC CUITBL.
3aKOH COXpaHEHUs
uMIyabsca. PeakruBHoe
JIBIKEHHUE.

Mexannyeckas paboTa 1
MOIIHOCTb. PaboTa cun
TSKECTH, YIIPYTOCTH,
TpeHus. CBs3b SHEPTUH U
paboTsl. [loTeHnmanbHas
DHEPIUs Tena, MOIHATOrO
HaJl IOBEPXHOCTBIO 36MJIU.
[loTeHuManbHAs SHEPTUS
CXKATOU MPYKUHBI.
Kunernueckas sueprusi.
Teopema 0 KUHETUUYECKOH
SHEPIruM. 3aKOH COXPaHEHUS
MEXaHHYECKON YJHEPTUH

HaOnronenue u o0CyxkaeHUE ONBITOB,
JEMOHCTPUPYIOLIUX Nepeady UMITYJIbca

IIPY B3aUMOJCUCTBUY TEJI, 3aKOH COXPaHCHHUSI
UMITyJIbCa MpU a0COIIOTHO YIIPYTOM U
HEyNPYyroM B3aUMOJECHCTBUU TEN.

AHaIN3 CUTyalMi B OKPYKAIOLIEH KU3HU

C MCIOJIb30BaHUEM 3aKOHA COXPAaHEHHUS
UMITYJIbCA.

Pacnio3HaBaHue SIBJIICHHS pEAKTUBHOTO
JBUKEHUSA B IPUPOJIE U TEXHHUKE.
[IpuMeHeHune 3aK0Ha COXPaHEHUS UMITYJIbCa
JUIsl pacyéTa pe3yJbTaTOB B3aUMOIEUCTBUS TeEll
(Ha mpuMepax HEeyIpyroro B3auMoJIeHCTBHUS,
YIPYIroro HEHTPAIBHOIO B3aUMOJEHCTBUS IBYX
OJIMHAKOBBIX TEJI, OJTHO U3 KOTOPBIX
HETIOABUKHO).

Pewenne 3a1a4 ¢ HCNOJIB30BaHUEM 3aKOHA
COXpaHEHUsI UMITYJIbCA.

Omnpenenenre paboThI CUITBI YIPYTOCTH

IIPU NOABEME TPy3a C UCIOJIb30BAaHUEM
HEIMOABUKHOTO Y MOJABMXKHOTO OJIOKOB.
N3mMepenne MOLHOCTH.

N3mepeHne noTeHIMaIbHON YHEPTUM YIIPYTO
n1e(OpMUPOBAHHOM MPYKUHBI.
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N3MepeHne KUHETUYECKOM SHEPTUH TeJla

10 JUIMHE TOPMO3HOTO MYTH.
DKCNEPUMEHTAILHOE CPABHCHUE U3MECHEHUS
MOTEHIMAJIbHON U KWHETUYECKOW SYHEPTUM TETa
MIpY JIBUKEHHUH 110 HAKJIOHHOM TIJIOCKOCTH.
DKcliepuMeHTalIbHas MPOBEPKa 3aKOHA
COXpaHEHHS] MEXaHUYECKOUN IHEPrUHr

py CBOOOJHOM I1aJICHUU.

[IpuMeHeHne 3aKk0Ha COXPAHEHUS
MEXAHUYECKOM SJHEPTHUHM JIJISI pacyeTa

MOTEHIIMAIBHON ¥ KHHETUYECKOW SHEPTUid Tea.

Pemenue 3aJa4 C UCIIOJIb30BAHUCM 3daKOHA
COXpaHCHUA MEXaHMYECKOU OHCPIrun

Hroro no pazgeny

40

Paszaea 2. Mexannueckune KoJ1e0aHUs U BOJTHBI
2.1 | Mexannueckue 7 KonebarenrHnoe nBmwxkenue. | HaOmroneHue KosieO0aHui o A€HCTBUEM CHUIT
KoJe0aHus OCHOBHBIC XapaKTEPUCTUKU | TSKECTH U YIPYTOCTH U OOHAPYKEHHE

KOJIeOaHU: epHO/I,
4acToTa, aMILUIUTY1a.
Maremarnueckuu u
MPY>KUHHBIN MasSTHHKH.
IIpespaienue sHepruu
pH KoJieOaTeTHHOM
JIBUKCHUH.

3aryxaroiue KojeOanus.
BrinyxieHHbIe KOJIeOaHusl.
Pe3onanc

MOoA0OHBIX KOJIEOAHUI B OKPY>KAIOIIEM MUPE.
AHanu3 KojebaHuil rpy3a Ha HUTH U

Ha npyxuHe. OnpeaeneHne 4acToThl
KOJIeOaHUM MaTeMaTUYECKOTO U TIPY>KMHHOTO
MasiTHUKOB.

HaGmronenue v 00bsICHEHNUE IBICHUSA
pe30oHaHca.

UccnenoBanue 3aBUCUMOCTH Ieproaa
KOJIeOaHMI TTOIBEIIIEHHOTO K HUTH TPy3a

OT JITMHBI HUTH.
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[IpoBepka HE3aBUCUMOCTH TEpHOIa KoJieOaHUi
rpy3a, MOABEIICHHOTO K JICHTE, OT MacChI Tpy3a.
HaoGmronenue u o0cykaeHHne ONBITOB,
JTEMOHCTPUPYIOITNX 3aBUCUMOCTh TIEPHOIA
KoJIe0aHUH MPY>KUHHOTO MasITHUKA OT MacChl
rpy3a U KECTKOCTHU NPYKUHBI.

[IpumeHneHne MaTeMaTHYECKOTO U TPYKUHHOTO
MasTHUKOB B KQYECTBE MOJIEJICH JJI ONMUCAHUS
KOJIcOaHMI B OKpYXKAIOIEM MHUPE.

Pemenune 3ama4, CBI3aHHBIX C BRIYMCICHHEM
WJIM OILIEHKOM 4acTOTHI (TIeprojia) KojaeOaHui
Hszmepenue yckopenusi c60600H020 naoenust

2.2

Mexannueckune
BOJIHBI. 3BYK

MexaHnuecKre BOJHBI.
CBolCTBa MEXAaHUYECKUX
BOJIH. [IpoionpHbIE U
nornepevyHbie BOIHBI. J[JinHa
BOJIHBI U CKOPOCTb €€
pacrpoCTpaHEHUsI.
Mexanunyeckue BOJIHBI

B TBEPIOM TeEJIE,
CEUCMUYECKUE BOJIHBI.
3ByK. ' pOMKOCTB 3ByKa U
BbICOTA TOHA. OTpakeHue
3Byka. MH(pa3Byk u
YIIBTPa3BYK

OOHapyXeHHUE U aHATN3 BOJTHOBBIX SIBJICHHM
B OKPY’KaOIIEM MHpE.

Hab0mronenue pactipocTpaHeHUs MPO0IbHBIX
Y TIOTIEPEYHBIX BOJIH (Ha MOJEIIN) U
oOHapy>KeHHE aHAIOTHYHBIX BUIOB BOJTH

B IpUpo/e (3BYK, BOJIHBI HA BOJIE).
Brraucnenve qJIMHBI BOJHBI U CKOPOCTH
pacrpocTpaHeHUs 3BYKOBBIX BOJIH.
DKCIepUMEHTAIBbHOE ONPE/IeTICHUE TPaHUIL
JaCTOTHI CIIBIIITUMBIX 3BYKOBBIX KOJICOaHMUIA.
Hab6nronenue 3aBUCUMOCTH BBICOTHI 3ByKa

OT YacTOTHI (B TOM YHCJIC, C UCITOIH30BaHUEM
MY3bIKaJTbHBIX UHCTPYMEHTOB).
Hab6monenre u 00bICHESHHE SIBICHUS
aKyCTHYECKOTO pE30HaHCA.
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AHamM3 OpUTHHAIBHOTO TEKCTA, TOCBAIMIEHHOTO
MCIIOJB30BaHUIO 3BYKa (WM YIBTPa3BYKa)

B TEXHUKE (IXOJIOKAIHS, YIBTPa3BYK

B MEJIUIIMHE U JIP.); BBITIOJTHCHHUE 3aJaHHIA

10 TEKCTY (CMBICIIOBOE YTCHHE)

Hroro no pazgeny

15

Paznen 3. DjIeKTPOMATHUTHOE 110JI€ M 3JIEKTPOMATHUTHBIE BOJTHBI

3.1 | DnekTpoOMarHuTHOE 6 DIIEKTPOMAarHUTHOE TOJIE. [TocTpoenue paccyx1eHui, 000CHOBBIBAIOIINX
noJie u DIEKTPOMAarHUTHBIE BOJIHBL. | B3AUMOCBA3b JIEKTPUUECKOTO U MATHUTHOTO
AJIIEKTPOMAarHUTHbHIE CaoiicTBa TIOJIEH.

BOJIHBI AIIEKTPOMATrHUTHBIX BOJIH. DKCNEpUMEHTAIIBHOE U3yYEHUE CBOWCTB
[IIkajya 5JIEKTPOMArHUTHBIX | AJIEKTPOMArHUTHBIX BOJIH (B TOM UHUCITIE
BOJIH. Mcnonbp3oBanue C MIOMOILIbI0O MOOUJIBHOTO TeJIe(POHA).
3JIEKTPOMArHUTHBIX BOJIH AHanum3 peHTT€HOBCKUX CHUMKOB
JUISl COTOBOM CBSI3H. YeJIOBEYECKOI0 OpraHnu3ma.
DNEKTPOMAarHUTHAs IPUPOJA | AHAIHM3 TEKCTOB, OMUCHIBAIOIINX MPOSIBICHMUS
ceera. CKOpOCTh CBeTa. AJIIEKTPOMATrHUTHOTO U3JIyYEHHUs B IPUPOJIE:
BonHoBBIE CBOIICTBA cBETA ’KUBBIE OPTaHU3MbI, U3Ty4YEHUs HEOECHBIX TEJ
(cMBICTIOBOE UTEHUE).
Pacnio3HaBaHue U aHAJIN3 PA3IMYHBIX
MPUMEHEHUH 3I€KTPOMATrHUTHBIX BOJIH
B TEXHUKE.
N3y4eHne BOJHOBBIX CBOMCTB CBETA.
Pemenue 3aay ¢ ucnoiab30BaHUEM (GOPMYIT
JUTS1 CKOPOCTH 3J€KTPOMATHUTHBIX BOJIH, IJTUHBI
BOJIHBI M YaCTOTBI CBETA
Wroro o pazaeny 6
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Pa3znen 4. CBeToBbBIC ABJICHUSA

4.1

3aKOHBI
pacTipoCTpaHEHUS
CBETa

JlyueBast MoJieTb CBETA.
Hctounuku cgera.
[IpssmonuneiHOe
pacrpocTpaHeHue CBeTa.
3atmenusa ComnHua u JIyHBL.
Otpaxxenue ceta. [1nockoe
3epKajo. 3aKOH OTPaKEHUS
CBeTa.

[Ipenomnenue cera. 3aKoH
npenomiieHus ceta. [lonHoe
BHYTPEHHEE OTPaKECHUE
ceeta. Mcnonb3oBanue
MOJIHOTO BHYTPEHHETO
OTPAKEHUS B ONTUYECKUX
CBETOBOJIAX

HaOnronenue onbITOB, JEMOHCTPUPYIOITUX
SBJICHUE MPSAMOJIMHEHHOTO PacpOCTpaHEHHUS
cBeTa (BO3HMKHOBEHUE TEHU U MOJYTEHN),

Y UX UHTEPIPETAMS C UCTI0JIb30BAHUEM
MOHSATHSI CBETOBOIO JIy4a.

OObsicHEHUE U MOJIETTUPOBAHUE COJTHEUHOTO U
JIYHHOT'O 3aTMEHHUI.

HccnenoBanue 3aBUCUMOCTH yTiia OTPaKEHUS
CBETOBOTIO JIy4a OT yIJia NaJeHUsl.

N3yuyeHue cBOWCTB N300paKEHUA B INIOCKOM
3epKalie.

Hab6nronenue u 00bICHEHNE OTIBITOB

IO MOJYYECHUIO 300paKeHU B BOTHYTOM U
BBITTYKJIOM 3epkaiax. HaGmogenue u
00BbSICHEHHE OMBITOB MO MPEJIOMJICHUIO CBETA
Ha FPaHULIE Pa3JIMYHBIX CPEJl, B TOM YUCIIE
OTIBITOB C MOJHBIM BHYTPEHHUM OTPAXKEHUEM.
HccnenoBanue 3aBUCUMOCTH yria
MPEJIOMIICHUS OT yTia MaJieHusi CBETOBOIO JTy4a
Ha FPAHUIIE «BO3IYX—CTEKIION.
Pacrnio3zHaBanue sIBICHUN OTPAXKEHUS U
MPEJIOMIICHUS CBETA B IOBCEAHEBHOW KU3HHU.
AHanu3 1 00bSICHEHHE SBIICHUS OTITHYECKOTO
MHUpaxa.

Pemienue 3a1a4 ¢ UCNOJIb30BaHUEM 3aKOHOB
OTPAKECHUS U MPEJIOMIIEHUS CBETA
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4.2 | JIuH3BI ¥ ONITUYECKHE 6 JInnza. Xox myyedt B munze. | [lomydyenne n3o0paxeHuit ¢ MOMOIIBIO
prOOpbI OnTuyeckas cucreMa cobuparoIel U paccenBarollen JIMH3.
dboToanmapara, mukpockona | OnpeaeneHue GOKYCHOTO pacCTOSIHUS U
v Teneckorna. ['na3 kak ONTUYECKON CUJIBI COOUPAIOIIEH JIMH3HI.
ONTHYECKas CUCTEMA. AHaM3 yCTpONCTBa U IPUHIIUIIA ACHCTBUS
bnuzopykocTs 1 HEKOTOPBIX ONTHYECKUX TPUOOPOB:
JATbHO30PKOCTh doToammapara, MUKPOCKOTIa, TEJIECKOIIA.
N3yuenune Moy riia3a Kak ONTHYECKON
CUCTEMBI. AHAJIN3 SIBJICHUI OJIM30PYKOCTH
U JaJIbHO30PKOCTH, MPUHIINIIA JIEHCTBUS
OYKOB
4.3 | Paznoxenue 6emoro 3 Paznoxxenue 6emoro ceeta Hab0mronenue pasnoxeHus 6e1oro cBeta
CBETa B CIIEKTP B criekTp. OnbiThl HptOTOHA. | B CIEKTP.
Clio)xeHue CreKTpaIbHBIX Habmonenne u 00bICHEHHUE OIBITOB
1BeToB. Jlucnepeus cBeTa T0 MOJYYEHUIO OEJIOr0 CBETA MPHU CI0KEHUN
CBETa pPa3HbIX IIBETOB.
[IpoBeneHue u 00bSICHEHNE OTIBITOB
10 BOCIIPUSITUIO 1[BETA TPEAMETOB IIPH HX
HaOFOICHUY Yepe3 IBETOBbIC (DUITBTPHI
(LIBETHBIE OYKH)
Htoro no pazneny 15
Pa3znen 5. KBanToBbI€ IBJICHUS
5.1 | Ucnyckanue u 4 Omnsitel Pezepdopaa u O6cyxnenue 1ienu onsIToB Pesepdopaa

IIOTJIOICHUEC CBETAa
aTOMOM

I1aHeTapHass MOACJIb aTOMaA.

Monaens atoma bopa.
Hcnyckanue v norsoieHme

I10 UCCIICAOBAHNIO aTOMOB, BBIJIBUXKCHHEC
T'HIIOTC3 O BO3BMOJKHBIX PC3YJIbTATaX OIIbITOB
B 3aBUCUMOCTH OT IIPCAIIOJIaracMoro CTpoCHHA
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cBeTa aToMoM. KBaHTBI.
JInHenyaTteie CIIEKTPBI

aTOMOB, OPMYJIMPOBAHKE BHIBOJIOB

U3 pE3yIbTaTOB OIBITOB.

OO6cyxkaeHue NpOTUBOPEUNiA MIaHETapHON
MOJEJIA aTOMa U OCHOBAaHUM ISl TUIIOTE3bI
Bbopa o cranmonapHbIX opOUTax 3IEKTPOHOB.
Hab6nroneHue CruioniHbixX U JIMHEWYaThIX
CHEKTPOB U3TYyYEHUS PA3IUUHBIX BELIECTB.
OObsicHEHUE TUHEHYATHIX CIIEKTPOB U3ITYUCHHUS

5.2

CrtpoeHne aTOMHOTO
aapa

PannoaktuBHOCTH. Ab(a-,
0eTa- U raMMa-u3TyYeHUsI.
CrpoeHue aTOMHOTO spa.
Hyknonnas moaenp
aTOMHOTO s1ipa. 30TorBI.
PannoakTtuBHBIE
npespatenus. [lepuon
MOJIypaciajia aTOMHBIX SIEp

OO0cy:x/1eHnEe BO3MOXHBIX THIIOTE3 O MOEIISAX
CTPOEHHUS sIpa.

Omnpenenenue coctasa gep 10 3aaHHBIM
MacCOBBIM U 3apsII0BBIM YUCIIaM U

0 TIOJIO’KEHUIO B IEPUOANUECKOIN cucTeME
HJIEMEHTOB.

AHanu3 U3MEHEHUs COCTaBa sApa U ero
MOJIO’KEHUS B IEPUOINYECKON cHUCTEME

IpU 0-PaTUOAKTUBHOCTH.

HccnenoBanue TPEKOB 0.-4aCTHIL IO TOTOBBIM
doTtorpadusim.

OOHapy>KeHue U U3MEepEHUe palialliOHHOTO
¢oHa c MOMONIBIO TO3UMETPA, OLIEHKA €T0
MHTEHCHUBHOCTH.

AHanu3 6MOJOTHYECKUX U3MEHEHUH,
MPOUCXOISIINX MO TSHCTBUEM
pPalOaKTUBHBIX U3ITYUYCHH.
Hcnonp3oBaHne painOaKTUBHBIX W3TyYeHHIA
B MEJIMIIMHE
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5.3 | Snepubie peakuuu 7 AnepHble peakuuu. 3akoHbl | Pemenue 3a1a4 ¢ MCNOJIb30BaHUEM 3aKOHOB
COXpaHEHUs 3apsA0BOrO U COXPAHEHMS MACCOBBIX U 3aPsAIOBBIX YUCEI
MacCOBOTI'0 YMCEJl. DHEPIUs | HA OIpeJesIeHHE Pe3yIbTaTOB SIEPHBIX
CBSI3M aTOMHBIX sifiep. CBs3b | peakIuii; aHaIu3 BOZMOKHOCTH HITH
Macchl ¥ dDHepruu. Peakuun | HEBO3MOKHOCTHU S/IEPHOM PEaAKIIHH.
CUHTE3a U ACIICHHUS SLEP. OueHka PHEPruu CBA3M AJIEP C UCIOJIb30BAHUEM
Ncrounnku sHeprun CosHIa | popMybl DWHINTEHHA.
v 3BE31. SAnepHas OOcyaeHue nepcneKTUB UCIOJIb30BaHUS
sHepreTuka. JlencTeus YIPaBISIEMOT0 TEPMOSIAEPHOTO CUHTE3A.
PaJIMOAKTUBHBIX U3Iy4YCHUH | OGCYKACHHE TPEUMYIIECTB M SKOTOTHUESCKHIX
Ha )KUBBIE OPTAHU3MBI po0JieM, CBSI3aHHBIX C SAEPHOM SHEPreTUKON

Hroro no pazaeny 17

IHoBTOpHUTEJIHbHO-0000IAKOIIMH MOLYJIb

[loBTOpEHUE N 9 Cucremarnsanus u BelnonHenne yueOHbIX 3aaHH, TpeOyrOIUX

0000111eHNE
coJiep KaHus Kypca
dbusuku 3a /-9 Kiacchl

0000111eH1Ee TPEIMETHOTO
COJIEpP>KaHMS U OIbITa
JESATEIIBHOCTH,
PUOOPETEHHOTO

IpU U3yYEHUHU BCEro Kypca
(hU3UKK OCHOBHOT'O OOIIIETO
oOpa3oBaHuUs.

[ToaroroBka K OCHOBHOMY
rocy/1apCTBEHHOMY
AK3aMeHy 1o (u3nKe

JUTSL O0y4aronXxcs,
BBIOPABIINX 3TOT yUEOHBIH
npeaMeT

JIEMOHCTPAIIMA KOMIIETCHTHOCTEH,
XapaKTEPU3YIOIINX €CTECTBEHHOHAYTHYIO
I'PaMOTHOCT:

— MIPUMEHEHUS TTOTYICHHBIX 3HAHUN

JUIS HAYYHOT'O OOBSICHEHUS (DU3UICCKUX
SABJICHUM B OKPY’KAIOLLEW IPUPOJIE,

B IIOBCEHEBHOM »KU3HHU U BBLISIBICHUS
(hU3UYIECKUX OCHOB PsiJIa COBPEMEHHBIX
TEXHOJIOTH;

— NPUMEHEHHUS OCBOCHHBIX
DKCIIEPUMEHTATLHBIX YMEHUN

JUTSL ICCTIETOBaHMSI (DU3UYECKUX SIBJICHUH,
B TOM YHCJIe ISl IPOBEPKHU THUIIOTE3
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Y BBISIBJICHHS 3aKOHOMEPHOCTEM.

Pemenune pacu€THbIX 3a/1a4, B TOM YHCIIE
IPEIO0JIaraoIuX UCIOIb30BaHue (PU3NUECKUX
MOJIETIEN U OCHOBAHHBIX Ha COJIEPKAHUH
pa3IMuYHBIX Pa3/ieioB Kypca PU3UKH.
BerlonHeHue 1 3a1uTa rpynnoBbIX WK
VHAMBU1yaJIbHBIX IPOEKTOB, CBSI3aHHBIX

C CoJIep KaHHEM Kypca (pU3uKH

Htoro mo pazneny 9
OBIIEE KOJIMYECTBO 102
YACOB IIO ITPOI'PAMME

7T
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