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®denepanpHas pabodas mporpamMma Mo ydeOHomy mpeametry «Dusukay (6a30BbIii
ypoBeHb) (mpeamerHas oOnacTh «EcTrecTBeHHO-Hay4dHBIE TpEAMETHI»)  (manee
COOTBETCTBEHHO — IIporpammMa 1o (usuke, pu3nka) BKIFOYACT MOICHUTEIBHYIO 3aITUCKY,
cozepxaHue o0ydeHUs, TUIAaHUPYEMBIE PEe3yJIbTaThl OCBOCHUS MTPOTpaMMBbI IO (PU3HKE,
TEMaTUIeCKOe TUTAHWPOBAHHUE.

INOACHUTEJBHAS 3AIIMCKA

[Iporpamma 1o ¢u3uke Ha YpOBHE OCHOBHOTO OOIIEro 0Opa3oBaHUsSl COCTaBJIEHA
Ha OCHOBE MOJIOKEHHM M TpeOOBaHUM K pe3yibTaTaM OCBOCHHS Ha 0A30BOM YpPOBHE
OCHOBHOW 00pa3zoBaTesibHOW mporpammsbl, mpencrabieHHbix B @I'OC OO0, a Takxke
¢ yuérom denepabHOi pabodeit mporpaMMbl BoctiuTanus u KoHienuy npenoaBaHus
yueOHoro npeamera «Duznkay.

ConepxaHue mporpaMmbl MO  (U3MKE HAMpaBleHO Ha  (OPMUPOBAHUE
€CTECTBEHHO-HAYYHOW IPaMOTHOCTH OOYYaIOIIMXCA U OpraHU3alui0 U3y4yeHUs (PU3uKu
Ha JIeITEIbHOCTHOM OcHOBe. B mporpamme mo (u3MKe y4YUTHIBAIOTCS BO3MOKHOCTH
yueOHOro mnpeamera B peanuzanuu TpedboBanuitk ®I'OC OOO Kk MmIaHUPYEMbIM
JIMYHOCTHBIM U METANpPEIMETHBIM pe3yJibTaTaM OOYUYCHHS, a TakKe MEXIPEIMETHBIC
CBSI3M €CTECTBEHHO-HAyYHbIX YY€OHBIX IPEIMETOB Ha YpPOBHE OCHOBHOIO OOIIEro
00pazoBaHwUsl.

[Iporpamma 1o (¢u3HMKE YyCTaHABIMBAET paclpeeieHrue Yy4eOHOro marepuana
no rojgam oOydeHus (MO Kiaccam), MpejiaraeT MPUMEPHYIO MOCIEI0BATEILHOCTD
U3Y4YEeHUS! TEM, OCHOBAHHYIO Ha JIOTUKE Pa3BUTHS MPEAMETHOTO COAEpPX AHUSA U yuére
BO3PACTHBIX OCOOEHHOCTEH 00yUYarOIIMXCA.

[Iporpamma no ¢usuke paspaboTaHa ¢ LETbI0 OKa3aHUS METOAMYECKONW MOMOIIH
YUHUTENIO B CO3/IaHUU pabouell MporpaMMbl 0 Y4€OHOMY MPEIMETY.

duznka SABISIETCS CHUCTEMOOOPA3YIOMIUM JJIsi €CTECTBEHHO-HAYUYHBIX YYeOHBIX
NPEIMETOB, MOCKOJIbKY (PU3MYECKHE 3aKOHBI Jie)KaT B OCHOBE IPOLIECCOB U SIBJICHUH,
M3y4aeMbIX XUMHUEH, Ouosioruen, actpoHomued W (usnyeckoil reorpadueid, BHOCUT
BKJIaJl B €CTECTBEHHO-HAy4YHYIO KapTUHY MHpa, MPEAOCTaBIsAeT HauOojee SICHbIC
o0pa3upl MPUMEHEHUS HAYYHOrO METOJa IO3HaHWsS, TO €CTh CHoco0a MOJy4EeHHS
JIOCTOBEPHBIX 3HAHUM O MHUpE.

Onna w3 THaBHBIX 3ajad  (PU3MYECKOro oOpa3oBaHUsS B CTPYKType o0OIIero
00pa3oBaHUsl COCTOUT B POPMUPOBAHUN €CTECTBEHHO-HAYYHOU IPAMOTHOCTU U MHTEpeca
K HayKe Y oOy4aromuxcsi.

N3yuenue ¢usuku Ha 0a30BOM ypOBHE MPEANOJIaracT OBJIAJICHUE CIEAYIONUMU
KOMITETEHTHOCTSIMHU, XapaKTePU3YIOIUMH €CTECTBEHHO-HAYYHYIO I'PAMOTHOCTbD:

HAy4HO OOBSICHSTH SIBJICHUS,

OLICHUBATh U TIOHUMATh OCOOCHHOCTH HAYYHOT'O UCCIIEI0BAHUS;

UHTEPIPETUPOBATh JaHHbIE U  UCIIOJb30BaTh HAy4yHbIE JI0KA3aTEJIbCTBA
JUTSl TIOJTYYEHUSI BBIBOJIOBY.
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[enu n3yuyenus GuU3MKU Ha YPOBHE OCHOBHOT'O 00IIEr0 0Opa30BaHuUs ONPEETICHb
B Konnenmuu mnpenonaBanmsi yueOHOTO Tpenmera «Duszmka» B 00pa3oBaTEIBHBIX
OpraHu3aUsIX Poccuiickoi Oenepanuy, PEATU3YIOLINX OCHOBHEIE
oOmieoOpa3oBatenbHble  MPOrpaMMbl,  yTBepkACHHONM  pemenueMm  Kosieruu
MunuctepcTBa npocsemienus Poccutickoit @eneparuu (mpotokost ot 3 aexkadps 2019 r.
No TTK-4BH).

Henu uzyuenust pusmku:

npuoOpeTeHre HUHTEpeca M CTPEMIICHHUS OOYyYalolUXCs K HAyYHOMY H3Y4YEHUIO
IPUPOBI, PA3BUTHUE WX UHTEIIEKTYAIbHBIX U TBOPUYECKHUX CIIOCOOHOCTEH;

pa3BUTHE TPEJCTABICHUH O HAYYHOM METOJ€ TO3HaHus u (OPMUPOBAHHE
HCCJIEI0BATENLCKOTO OTHOIICHUS K OKPYKAIOLIUM SIBIICHUSM;

dbopMHpOBaHHE HAYYHOTO MHMPOBO33PEHUSI KaK pe3yjibTaTa HW3Y4YEHUS OCHOB
CTPOCHHUS MaTepuu U GyHIaAMEHTAIbHBIX 3aKOHOB (DM3HKU;

dbopMupoBaHUE TMpPEACTaBICHUNH O poiau (U3UKA JJIs  Pa3BUTHS  APYTHX
€CTECTBEHHBIX HAyK, TEXHUKH U TEXHOJIOTHH;

pa3BUTHE MPEJCTABICHUN O BO3MOXHBIX cepax Oymyimed mpodecCuoHaTbHON
NeSATEIbHOCTH, CBSI3aHHOM C (PU3MKOM, MOATOTOBKA K JajdbHEHIIEMY OOYYEHUIO B 3TOM
HaIPaBIICHUU.

JlocTuKeHHne 3TUX LeNeld MporpamMmbl MO (pU3MKE Ha YPOBHE OCHOBHOTO OOIIETO
00pa3oBaHus 00ECIICUNBACTCS PEUICHUEM CIICIYIONINX 3a/1a4:

NpUOOpETEHNE 3HAHUM O JAMCKPETHOM CTPOCHHUM BELIECTBA, O MEXaHUYECKUX,
TEIJIOBBIX, DJIEKTPUYECKUX, MATHUTHBIX U KBAHTOBBIX SBJICHUSIX;

npUOOpETeHHE YMEHUN OMUChIBaTh U OOBACHATH (DUUYECKUE SIBICHUS
C MCIIOJIb30BAaHUEM TIOJTYICHHBIX 3HAHU;

OCBOCHHME METOJOB PELIECHUs MPOCTEUIINX PACUETHBIX 33[a4 C HMCIOJIb30BAHUEM
(bU3UYECKUX MOJIENICH, TBOPUYECCKUX U MPAKTUKO-OPHUCHTHPOBAHHBIX 3a/1a4;

pa3BUTHE YMCHHMA HAOMIOIaTh TPUPOJHBIC SBICHWS U BBIMOJHATH OIBITHI,
nabopaTopHble pabOThl M HIKCIEPUMEHTAIbHBIE HCCIEAOBAaHUS C MCIOJb30BaHUEM
U3MEPUTETHHBIX TPUOOPOB;

OCBOEHHE MPUEMOB paboThl ¢ HHPOpManuen GU3NUECKOro CoAepKaHus, BKIIOYas
UHOOPMAITUI0O O COBPEMEHHBIX JOCTHXKEHUSX (PU3MKH, aHaIu3 U KPUTHYECKOE
OlIEeHUBaHUE UH(pOpMaIuy;

3HAKOMCTBO €O cdepamu MNpodEeCCHOHAIIBHOM JEATCIbHOCTH, CBS3aHHBIMH
¢ (u3uKOW, W COBPEMEHHBIMH TEXHOJOTHUSIMU, OCHOBAaHHBIMM Ha JOCTHIKEHUSIX
(bu3MUeCcKO HAyKH.

Ha wusyuyenue ¢usuku (0a30Bbli ypOBEHb) Ha YPOBHE OCHOBHOI'O OOILEro
obpaszoBanusi orBoautTcsi 238 yacoB: B 7 kimacce — 68 yacoB (2 waca B HeIemo),
B 8 Kiacce — 68 yacoB (2 yaca B Hefeno), B 9 kiacce — 102 yaca (3 gaca B Hefienio).

[Ipenyaraemslii B mporpamme o (Gu3uKe nepeueHb 1a00paTOPHBIX padOT U OTIHITOB
HOCUT PEKOMEHJATeNIbHbI  XapakTep, Y4YWUTelb JeJlaeT BbhIOOpP MPOBEACHUS
7ab0paTOpHBIX pabOT U ONBITOB € YYETOM HMHIUBHAYATHHBIX OCOOEHHOCTEH
oOydJarouuxcsi, CnucKa O3KCIEPUMEHTANbHBIX 3aJaHui, MpelaraéMblx B paMKax
OCHOBHOTO FOCYJJApPCTBEHHOTO K3aMeHa 1o (PU3MKe.
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COAEPXKXAHUE OBYYEHUA
7 KJIIACC
Pasznen 1. ®u3uka u eé posib B IO3HAHMH OKPY:KaIOLIEro Mupa
®usuka — Hayka o npupoxae. SsmeHus npuponasl. Ddusznueckue SABICHUS:

MEXaHUYECKHUE, TEIJIOBBIE, JIEKTPUUECKHUE, MAaTHUTHBIE, CBETOBBIE, 3BYKOBEIE.

Ouznyeckue BeMUuHbL. M3Mepenne gusndyeckux BenuunH. Guznyeckre npuoOopsl.
[TorpemHocTh U3MepeHuid MexayHapoiHast CUCTeMa €UHUII.

Kak ¢usuka u  Jgpyrue  eCcTeCTBEHHbIE HAyKW  M3Yy4alOT  IMPUPOY.
EcTecTBeHHO-HaYUYHBIN METO/] TO3HAHUS: HAOIIOECHUE, TOCTAHOBKA HAYYHOTO BOIIPOCa,
BBIJIBUKEHUE TUIIOTE3, IKCIIEPUMEHT TI0 MTPOBEPKE TUIOTE3, 00BICHEHHE HAOII0AaeMOT0
sBiieHus. Onucanue PU3NYecKux SBICHUN C TOMOIIBI0 MOJIEIICH.

Jlemoncmpayuu
MexaHndeckue, TeII0BbIC, JIEKTPUIYECKIUE, MATHUTHBIE, CBETOBBIC SIBJICHUS.
duznyueckue NpuoOpPHkI U MPolieypa MPSIMbIX U3MEPEHUM aHATIOTOBBIM U LIU(PPOBHIM
npruOopoM.

Jlabopamophvie pabomul u onvimol

Omnpenenenue 1EHbI ASICHUS Kbl U3MEPUTEITHLHOTO Mprdopa.

N3mepenune paccTosiHUM.

N3mepenne 00bEMa )KUIKOCTH U TBEPJIOTO TENA.

Omnpenenenue pa3MepoB MabIX Tedl.

N3mepenne TtemriepaTypsl MPU MOMOIIM KUIAKOCTHOTO TEPMOMETpPA M JaTUMKA
TEMIIEPATYPHI.

[IpoBeneHue uccienoBanus MO MPOBEPKE TMIIOTE3bI: JATbHOCTh MOJIETA MIAPHKA,
MYIIEHHOT'0 TOPU30HTAJILHO, TeM 0OJIbIIe, YeM OOJIbIlIe BHICOTA MYCKA.

Pa3znen 2. [lepBoHavaibHbIE CBEeJIEHUS O CTPOEHUH BellleCTBA

CrpoeHue BeniecTBa: aTOMbl U MOJIEKYJIBI, UX pa3mepbl. ONbITHI, JOKa3bIBAIOLINE
JVCKPETHOE CTPOECHHE BELIECTBA.

JIBrxeHue yacTull BemecTBa. CBA3b CKOPOCTH JBHKEHHUS YACTHUL] C TEMIIEPATYPOU.
BbpoyHoBckoe aBmxenue, nudys3us. BanMmoaeiicTBre yacTull BEUIECTBA: NPUTKEHHUE
Y OTTAJIKWBaHUE.

ArperaTHple COCTOSIHUSI BELIECTBA: CTPOCHHME Ta30B, XUIKOCTEM M TBEPIBIX
(KpUCTaIIMYECKUX) Tel. B3auMocBsi3b MKy CBOMCTBaMU BEUIECTB B Pa3HBIX
arperaTHbIX COCTOSIHUSIX W HUX aTOMHO-MOJIEKYJSIpHBIM cTpoeHueM. (OcoOeHHOCTH
arperaTHbIX COCTOSIHUM BOJBI.

Jlemoncmpayuu

Ha6nronenue 6poyHOBCKOTO TBUYKEHUS.

Ha6nronenue nuddysun.

HaGmonenne sBIeHUH, OOBACHSIONIUXCS TPUTSHKECHUEM WM OTTaJIKWBaHUEM
YaCTHII BEIIECTBA.
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Jlabopamopnvie pabomsi u onvimol
OreHnka quamMeTpa aToMa METOZIOM PSIOB (C UCTIOIb30BaHueM (poTorpadmii).
OnbITel 1O HAOJIOACHUIO TETIOBOTO PACIIUPEHHUS Ta30B.
OnbIThl IO 0OHAPYKEHUIO IEUCTBUS CHII MOJICKYJISIPHOTO MPUTSKEHUS.

Paznen 3. /I[Bu:keHune v B3auMoieiicTBHE TeJl
Mexannueckoe naBuxeHue. PaBHoMepHoe 1 HepaBHOMepHOE JABUKeHHE. CKOPOCTb.
CpenHsst CKopoCTb TP HEPAaBHOMEPHOM JIBH>KEHUU. PacyéT ImyTH 1 BpeMEHU JIBH>KECHUSI.
SBneHne uHEPLMKU. 3aKOH UHEpIMU. B3auMmoielicTBUE TeN KaKk MPUIMHA U3MEHECHUS
CKOpPOCTH ABWKEHHs Tesn. Macca kak mepa MHEpTHOCTH Tena. [moTHOCTh BeliecTsa.
CBs13b IVIOTHOCTH C KOJIMYECTBOM MOJIEKYJI B €IMHUIIE 00bEMA BELIECTBA.

Cua kak XapakTepucTuka B3auMozeicTBus Ten. Cuiia ynpyroctu u 3akoH ['yka.
N3mepenure cuiibl ¢ MOMONIBI0 JUHAMOMETpA. SIBJICHUE TATOTEHUS U cuiia TskecT. Cuna
TSKECTH Ha Apyrux raHerax. Bec tena. HeBecomocTs. CrioxkeHue cuil, HapaBIEHHBIX
no ogHou mpsimoi. PaBHogmelcTByromasi cui. Cumna TpeHus. TpeHHe CKONbXKEHUs U
TpeHHE NOKos. TpeHue B mpupoic U TEXHUKE.

Jlemoncmpayuu
Halnronenue MexaHM4ecKoro IBH>KEHHUS Tela.
N3mepenne CKopoCcTr NPSIMOIUHENHOTO JBUKEHUS.
HaGnronenue siBneHust MHEPIUU.
Hab6itoieHne n3MeHeHns CKOpOCTH ITPHU B3aUMOJEHCTBUU TEJI.
CpaBHeHHE Macc 110 B3aMMOJICHCTBHIO TEIL.
CiioxeHne cui, HapaBJIEHHBIX IO OJHON IPSIMO.

Jlabopamophvie pabomul u onvimol

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

Onpenenenue cpeaHe CKOPOCTH CKOJIbKEHUS OpycKa WM IIapUKa 0 HAKJIOHHOU
MJIOCKOCTH.

OrnpeneneHue IOTHOCTU TBEPOTO Tea.

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

OnbITHI, TEMOHCTPUPYIOIINE 3aBUCUMOCTD CUJIbI TPEHUS CKOJIBLKEHHUS OT Beca Tesa
U XapakTepa CONPUKACAIOLINXCS TOBEPXHOCTEN.

Pa3znen 4. JlaByienue TBEPABIX TeJl, dKMIAKOCTENH U ra30B

Hanenue. CriocoObl yMEHBIIEHHMS M yBEJIMYEHHUs JaBiieHud. JlaBieHue rasa.
3aBUCUMOCTH JaBJEHUS raza oT 00bEma, Temneparypsl. [lepenaya gaBiaeHus: TBEPIbIMU
TelaMH, >KHAKOCTAMM M ra3amu. 3akoH Ilackans. IIHeBMarnueckwe MallHHBI.
3aBUCUMOCTh JIaBJICHUSI SKUIKOCTH OT TIHyOMHBL. ['MapocTaTuueckuil mapajokc.
Coobmiaromuecs cocyabl. [ uapaBnuueckie MeXaHU3MBbI.

Atmocdepa 3emnu U arMmocdepHoe aaBieHue. I[IpUYMHBI CyLIECTBOBAHMS
Bo3aAymHONM o00osoukn 3emsu. Omnbir Toppuuennu. HW3Mepenne aTmMocdepHOro
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JaBJI€HUS. 3aBUCHMOCTh aTMOC(HEPHOIO NaBIEHUS OT BBICOTHI HaJ YPOBHEM MOPAI.
[Tpubops! 17151 U13MepeHus: aTMOC(hHEpPHOTO TaBJICHHUS.

JlelicTBUE MKUIKOCTH M Ta3a Ha MOTPYXKEHHOE B HUX TeNo. BbeITankuparomas
(apxumenoBa) cuna. 3akoH Apxumena. [InaBanue ten. BozayxoraBanue.

Jlemoncmpayuu

3aBUCUMOCTH JIaBJICHUS ra3a OT TEMIIEPATyPHhI.

[lepenaua naBiieHUS KUIKOCTHIO U Ta30M.

Coobmraromuecs CoCy/ibl.

['mppasnuueckui npecc.

[TposiBieHmne aeiicTBUS aTMOC(EPHOTO TaBICHUS.

3aBUCUMOCTh BBITAIKUBAIONIEH CUJIBI OT 00BbEMa MOrpyKEHHOM YacTu Tejla U
IJIOTHOCTH JKUJAKOCTH.

PaBeHCTBO BBITAJIKUBAIOIIEHN CUIIbI BECY BBITECHEHHOM KUIKOCTH.

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

Jlabopamophvie pabomul u onvimol

HccnenoBanne 3aBUCHMOCTH Beca Tela B BOJAE OT 00bEMa MOrPYXKEHHON
B KUJKOCTb YaCTH TeJa.

OnpeneneHue BBITAIKUMBAIONMIEH CUJIbI, JCUCTBYIOIIEH HA TENO, IMOrPYKEHHOE
B KUIKOCTb.

IIpoBepka HE3aBUCHMOCTH BBITAJIKHABAIOIIEH CHIIBI, JEUCTBYIOIIEW Ha TEJO
B KUJKOCTH, OT MaccChl TeJa.

OnbITHl, IEMOHCTPUPYIOLIME 3aBUCUMOCTh BBITAIKMUBAIOIICH CUJIbI, JEHCTBYIOIIEH
Ha TeJO B JKUJKOCTH, OT 00BEMA NOTPYKEHHOM B JKUJKOCTh YACTH TEJA U OT MIIOTHOCTH
KHUIKOCTH.

KoHcTpynpoBaHue apeomeTpa WM KOHCTPYUPOBAHHE JIOAKU U OIPENEIICHUE €€
IPYy30I0ABEMHOCTH.

Pa3znen 5. PaGoTa 1 MOIIIHOCTH. JHEpPrusi

Mexanuueckas padbota. MOIIHOCTS.

[IpocTbie MeXaHU3MBI: pblyar, OJOK, HAKIOHHAs TIOCKOCTh. [IpaBuio paBHOBecHs
peiuara. IlpumeHeHue mnpaBuiia paBHOBECHsI pblyara K OJIOKY. «30JI0TOE€ IMPaBHIIO»
mexaHuku. KITJ[ npocteix Mmexanu3moB. [IpocTeie MeXaHU3MBbI B OBITY U TEXHUKE.

Mexanundeckas sHeprusi. Knnetndeckas u noTeHIpaibHas sueprus. [Ipespanienue
OJIHOTO BH/Ia MEXaHUYECKOW S3HEPTHH B IPYrOid. 3aKOH COXPAaHEHUS SJHEPIHH B MEXAHUKE.

Jlemoncmpayuu
[TpumMepbl NPOCTHIX MEXAHU3MOB.

Jlabopamopmwvie pabomul u onvimol

OmnpeneneHrie pabOTHl CWIBI TPEHUS TPH PABHOMEPHOM JBHKCHHU TeJja
10 TOPU30HTATLHOM ITOBEPXHOCTH.

HccnenoBanue yciaoBui paBHOBECHUS pblyara.
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N3mepenne K11/ HAKITOHHOM INTIOCKOCTH.
N3yueHune 3ak0Ha COXpaHEHHSI MEXaHUYECKOM SHEPIUH.

8 KJIACC

Pa3nen 6. TemyioBbie AIBJI€HUA

OCHOBHBIE MOJOXKEHUS MOJIEKYJIIPHO-KUHETUUECKON TEOPHH CTPOCHHSI BEILIECTBA.
Macca u pazMepbl aTOMOB ¥ MOJIEKYJI. OTBIThL, OJTBEPKIAIOIIUE OCHOBHBIE TIOJIOKEHUS
MOJIEKYJIIPHO-KUHETUYECKON TEOPUH.

Mopenn  TBEPAOro, JKUAKOTO M  Tra3000pa3HOr0  COCTOSIHMM — BEIIECTBA.
Kpucrammueckue u amopdusie Tena. OObsiCHEHHWE CBOMCTB Ta3oB, >KUJKOCTEH U
TBEPJBIX TEJI HA OCHOBE MOJIOKEHUI MOJIEKYJIAPHO-KMHETUYECKON Teoprun. CMadyrBaHUe
Y KalWJUISIpHBIC ABJIEHUSA. TEII0OBOE PACIIMPEHUE U CKATHUE.

Temneparypa. CBsi3b TEMIEPATYPBI CO CKOPOCTBIO TEIJIOBOTO JABMKEHUS YaCTHLL.
Buytpennss sueprus. CriocoObl M3MEHEHUs BHYTPEHHEH »HEpPruM: TEIJionepenaya u
coBepllIeHHEe paboThl. Buapl Temionepenayu: TEIJIONPOBOJAHOCTh, KOHBEKIUS,
U3ITyYEHUE.

KonuyecTBO TemyioTel. YnenpHas TEMIOEMKOCTh BEIIECTBA. Te€MI000OMEH U
TEIUIOBOE paBHOBECHE. YpaBHEHUE TEIUIOBOro OanaHca. I[lnaBneHue m oTBepaeBaHUE
KPUCTAJUIMUECKUX BEHIECTB. YenbHas Teriora IuiaBienus. [lapooOpasoBanue u
koHaeHcanus. Mcnapenwe. Kunenue. VYaenpHas Temiotra napooOpa3oBaHMS.
3aBUCUMOCTH TEMIIEPATYPHI KUTIEHUSI OT aTMOC(HEPHOTO TaBJICHHUS.

BrnaxxHocTh Bo3ayxa.

DHeprus TOIVIMBA. Y JebHas TEIUIOTa CTOPAHMSL.

[Tpuntunel padoTs! TermoBeix apurareneit KIIJ[ remnoBoro neuratens. TemioBbie
JIBUTATEIN U 3alIATA OKPYKAIOILIEH CPEbI.

3aKOH COXPaHEHHUs U PEBPALLEHNS SHEPTUU B TEIUIOBBIX ITPOLIECCAX.

Jlemoncmpayuu
HaOnronenue 6poyHOBCKOTO JIBUKEHUS.
Habmonenune nuddysun.
Habmronenue sBiaeHui cCMauyuBaHUS M KalTWJUTSIPHBIX SIBICHUM.
Habmronerune TeniaoBoro pacimpeHus Tell.
N3menenue pnaBieHusi ra3za TMpd HM3MEHEHMM O00bEMa W HarpeBaHUU WU
OXJIaXKJICHUH.
[TpaBuiia u3MepeHus: TeMnepaTyphl.
Bunbl Tenonepenaun.
OxnaxaeHue Mpyu COBEPIIICHUN PAOOTHI.
HarpeBanue npu coBepiiieHnr paboThl BHSIITHUMH CHJIAMH.
CpaBHeHHUE TEIUIOEMKOCTEHN pa3IUuYHBIX BEIICCTB.
Habmronenne kunexus.
HaOnronenue nocrossHCTBa TEMIIEpaTyphl MPHU TJIaBJICHUH.
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Mojenu TENJIOBEIX ABUTATEIIEH.

Jlabopamophvie pabomul u onvimol

OnbITH IO 0OHAPYKEHHUIO TEUCTBUS CHIT MOJICKYJIIPHOTO TIPUTSKCHHUS.

OnbIThI O BRIPAIIMBAHUIO KPUCTAIIIOB TOBAPEHHOM COJIM WJIM caxapa.

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

Omnpenenenue naBaeHUs BO3ayXa B Oa/TOHE IIIPHIIA.

OnbIThI, TEMOHCTPUPYIOIINE 3aBUCHMOCTH JIaBJICHHUS BO3AyXa OT €ro o0béma u
HarpeBaHus WA OXJIAKACHUS.

[IpoBepka TrUMOTE3bl JUHEHHON 3aBUCUMOCTUA JUIMHBI CTOJOMKA >KUIAKOCTH
B TEPMOMETPUUYECKON TPYOKE OT TEMIEPATYPHI.

Habmoienne n3MeHeHns: BHYTPEHHEHM SHEPTUH TeJla B pe3yibTaTe TeIuionepeaadu
Y paOOThI BHEIIHUX CHJI.

HccnenoBanue sBieHUs TEIJIOOOMEHA MPU CMEINIMBAHUU XOJIOAHOW U ropsuent
BOJIbI.

OmnpeneneHre KOJWYECTBA TEIUIOTHI, IMOJYYEHHOrO BOAOW IIPH TEIOOOMEHE
C HArpeThIM METANINYECKAM LUIUHIPOM.

Onpenenenne yaenbHOU TEINIOEMKOCTH BEILIECTBA.

Hccnenosanne nporecca UCIIapeHus.

OmnpeneneHre OTHOCUTENIBHOM BIIAJKHOCTH BO3/1yXa.

Ornpenenenue y1eIbHON TEIIOTHI IJIaBIECHUS JIbA.

Pa3znes 7. DilekTpryecKHe M MATHUTHBIE SIBJIEHUS

OnekTpuzauus Ten. J[Ba poaa SIEKTpUUECKUX 3apsaoB. BzaumopeiicTBue
3apspKeHHBIX Tesl. 3akoH KyioHa (3aBUCUMOCTh CHIIBI B3aUMOACHCTBYS 3aPSyKEHHBIX Tell
OT BEJIMYMHBI 3aPS0B U PACCTOSTHUS MEXKITY TEIaMH).

Onektpuueckoe mnone. Hanpsok€HHOCTh  anexkTpuueckoro mnons.  [IpuHomn
CYNEPIO3ULINH dJEKTPUUECKUX TOoJIeH (Ha KAYECTBEHHOM YPOBHE).

Hocurenu »snekTpuyeckux 3apsA/ioB. ODJIEMEHTApPHBIA JJIEKTPUUYECKHUI  3aps/l.
Crpoenune atoma. [IpoBOAHMKH M JUAIEKTPUKHU. 3aKOH COXPAHEHHUS AJIEKTPUUYECKOTO
3apsza.

DJIEKTPUYECKUM TOK. Y CIIOBHS CYIIECTBOBAHUS JIEKTPUUECKOro ToKa. McTounnku
MOCTOSIHHOTO TOKa. JIEeHCTBHSL AIEKTPUUYECKOTO TOKa (TEIJIOBOE, XHUMHUYECKOE,
MarHuTHOE). DJIEKTPUUYECKUM TOK B )KUIKOCTAX U razax.

Onektpuueckas uenb. Cujla Toka. DIeKTpuueckoe HanpspkeHue. COnpoTHBIIEHUE
MPOBOJHUKA. YIEJIbBHOE CONPOTUBIICHHUE BemecTBa. 3akoH OMa g yyacTka UEIu.
[TocnenoBaTenpHOE M TAPAUIEIBHOE COETUHEHUE TPOBOIHUKOB.

PaboTa n MOUTHOCTH 3JIeKTpUUYecKoro Toka. 3akoH /[xoyns—JIenua. DnekTpuueckue
LEMU U NOTPEOUTENN IEKTPUIECKOM 3Heprun B ObITy. KopoTkoe 3aMbIkaHue.

[TocTrossHHBIE MarHuThl. B3auMoaenCcTBHE TNOCTOSAHHBIX MAarHuTOB. MarHutHoe
noje. MaruuTHoe nojie 3eMJIM M ero 3Ha4eHue I Ku3HM Ha 3emuie. OnbIT Ipcrena.
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MarauTHoe Tosie 3JIEKTPUYECKOro TOKa. [IpuMeHeHne 3JIEeKTPOMAarHuTOB B TEXHHKE.
JleiicTBH€ MAarHUTHOTO TOJISl HA MPOBOJHUK C TOKOM. DJIEKTPOJABUTATEIb ITOCTOSHHOTO
Toka. Mcnosnb30BaHWE  DJIEKTPOJABUTATEIECH B  TEXHUYECKMX  YCTPOMCTBAX W
Ha TPAHCIIOPTE.

Onbitel @apanes. SBiaeHue 3JIEeKTpOMarHUTHOM uHAyKuuW. [IpaBuiio JleHma.
Onekrporenepatop. CrocoObl MOMYYSHUST AIEKTPHUUIECCKOW SHEPTHH. DIEKTPOCTAHIIUN
Ha BO30OHOBIISIEMBIX UCTOYHUKAX SHEPTHUHU.

Jlemoncmpayuu
DJIeKTpU3aLus Tell.
JIBa pona 3NEeKTpUYECKUX 3apsAI0B U B3aUMOICMCTBUE 3aPSIKEHHBIX TEJ.
Y CTpONCTBO U JENCTBUE JIIEKTPOCKOIIA.
DJIEKTpOCTaTUYECKAs MHYKIIHS.
3aKOH COXpaHEHMS DJICKTPUUECKUX 3aPsJI0B.
[IpOBOIHUKY U JUATIEKTPUKH.
MoennpoBaHu€e CUIIOBBIX JIMHUM JIEKTPUYECKOTO MOJIA.
M cTOYHUKH ITOCTOSIHHOTO TOKA.
JlencTBUS NEKTPUUYECKOTO TOKA.
DIIEKTPUYECKHUN TOK B AKHUJIKOCTH.
["a30BbIi1 pa3ps.
N3mMepenune cuitbl TOka aMIepMeETPOM.
N3mepenne 351eKTprUIeCKOro HanpsiKEHNUs BOJIBTMETPOM.
Peocrar u marazuH CONpOTUBIIEHUN.
BzaumoielicTBUE NOCTOSIHHBIX MAarHUTOB.
MoaenupoBaHre HEBO3MOKHOCTH pa3/ICJICHUS TOJTOCOB MarHuTa.
MoaenupoBaHHe MAarHUTHBIX MOJIEN MMOCTOSSHHBIX MArHUTOB.
OnsIT OpcTena.
MarauTHoOE o€ TOKa. DJIEKTPOMArHUT.
JlelicTBHE MAarHUTHOTO MOJISI HA IPOBOIHUK C TOKOM.
DJIEKTPOJBUTATENb MTOCTOSTHHOTO TOKA.
HccnenoBanue siBieHUS SJICKTPOMAarHUTHOM MHIYKIIHH.
Onbitel Dapajes.
3aBUCUMOCTH HaIlpaBJICHUS HHIYKIIMOHHOTO TOKA OT YCJIOBUM €r0 BOSHUKHOBEHMSI.
DIIEKTPOrE€HEPATOP MOCTOSIHHOTO TOKA.

Jlabopamophvie pabomul u onvimol
OnbITH IO HAOJIOICHUIO DTICKTPU3AINY TEJI MHIYKIIUEH U TIPU COMPUKOCHOBEHHH.
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, HAYHIETO  4Yepe3  PE3UCTOp,
OT COIPOTHBIICHUS PE3UCTOPA M HAMPSHKEHUS HA PE3UCTOPE.
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OnbIThl, JAEMOHCTPUPYIOIIUE 3aBUCUMOCTh JJIEKTPUUECKOTO  COMPOTUBIICHUS
IIPOBOJHUKA OT €ro JJIMHBI, IUIOMAAU TONEPEYHOT0 CEYEHUS U MaTeEpHaa.

[IpoBepka npaBuia CIOKEHUS HANIPSHYKEHUI MPH MOCIIEI0BATEIIBHOM COEIMHEHUN
JIBYX pPE3UCTOPOB.

[IpoBepka npaBuiia st CUIIbI TOKA IPU MAPAJIIETBHOM COEIMHEHUN PESUCTOPOB.

Onpenenenne pabOTHI AIEKTPUUECKOTO TOKA, HAYIIETO 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.

N3yyenne MarHUTHOTO TIOJISI TOCTOSHHBIX MAarHUTOB TMPU WX OOBEIMHCHUU H
pa3ieNeHUN.

Hccnenosanue qelcTBUS JNEKTPUUECKOTO TOKA HA MATHUTHYIO CTPEJIKY.

OnbITEL, JEMOHCTPUPYIOIIME 3aBUCUMOCTh CHJIBI B3aUMOJCHCTBUS KATYIIKH
C TOKOM U MarHUTa OT CUJIbI TOKA W HAIIPaBJICHUS TOKA B KaTYIIIKE.

N3ydenue 1eicTBUS MarHUTHOTO TOJIS1 HA IIPOBOJHUK C TOKOM.

KoHcTpynpoBanue u uzydeHue paboThl 3J1EKTPOIBUTATES.

Nsmepenue KIIJ anmekTpoaBUTraTeibHONM YCTAaHOBKH.

OMBITHI IO UCCIICIOBAHUIO SIBJICHUS JIEKTPOMAarHUTHOW UHIYKIIUU: UCCIICIOBAHNE
W3MEHEHHI 3HaYCHUS U HAIIPaBJICHUS HHAYKIIMOHHOTO TOKA.

9 KJIACC

Pa3nen 8. MexaHuveckue siBJIEHUsI

Mexannueckoe  JaBWKeHHE. MarepuanbHas  Todyka. Cucrema  oTcuéTa.
OTHOCUTENBHOCTh ~ MEXAHMYECKOTO  JBWKECHUA. PaBHOMEpHOE  MOPSIMOJMHENHOE
nBr>keHue. HepaBHOMepHOe mnpsMoJIMHETHOE ABWKeHHe. CpefaHss UM MIHOBEHHas
CKOPOCTBb T€JIa MPU HEPABHOMEPHOM JBHKEHUH.

Yckopenne. PaBHoyckopeHHOE npsiMosiHENHOe JiBMkeHne. CBOOOIHOE Ma/ieHHeE.
Onpitel ["anunes.

PaBHOMepHOE JIBWXKEHHE MO OKpyXHOCTU. llepuony u dacrora oOpaunieHwus.
JIuneiHas u yrioBas CKOpoCTH. LIeHTpOCTpeMUTENIBHOE YCKOPEHHE.

ITepsoii 3akoH HreroTroHa. 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

neperpy3Ku.
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PaBHOBecue wmarepuanbHON TOuku. AOCOMIOTHO TBEpAOE Teno. PaBHOBecue
TBEPJIOTO TEJIA C 3aKPETIIIEHHON OChIO BpaleHusi. MoMeHT cuiibl. LIeHTp TskecTH.

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

Mexannueckass paboTa 1 MOIIHOCTh. PaboTa cui TsKecTH, YNpPyrocTd, TPEHUS.
CBs13b 5HEpruu U padboThl. [loTeHIIManbHas SHEPTUS TeNa, OAHITOIO HaJl TIOBEPXHOCTHIO
3emu. [loTenumanbHas 3HEprus cxaTon npyxxuHsl. Kunernueckas sHeprus. Teopema
0 KMHETUYECKOM 3HEPrUH. 3aKOH COXPAHEHU MEXaHUYECKON SHEPTUU.

Jlemoncmpayuu

Habmoienne MexaHMueCcKoro IBHKEHUS TeJla OTHOCUTENBHO Pa3HbIX TN OTCUETA.

CpaBHeHHE ITyTEH U TPACKTOPUI ABUKEHUS OJTHOTO U TOT'O K€ T€JIa OTHOCUTEIBHO
pPa3HBIX TEJ OTCYETA.

N3MmepeHne CKOpOCTH U YCKOPEHHUS IIPSAMOJIMHEUHOTO IBUKEHUS.

HccnenoBanne npu3HAKOB PAaBHOYCKOPEHHOTO IBUKEHUS.

Habitoienue 1BukeHMs Teja 1o OKpy>KHOCTH.

HabOmoneHne MeXaHMYeCKHUX SIBJICHHWM, NPOUCXOASIIMX B CHCTEME OTCUéra
«Tenexxka» npu e€ paBHOMEPHOM U YCKOPEHHOM JIBI)KEHUU OTHOCUTEJIBHO KaOMHETa
bu3uKH.

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

HaGnronenue paBeHCTBa CUIT IPU B3aUMOJICHCTBUU TEIL.

N3meHenue Beca Tena npu yCKOPEHHOM JIBUKEHHH.

Ileperaya uMIryabsca py B3aUMOJECUCTBUU TEJ.

[IpeoOpazoBanus SHEPTUH MPU B3aUMOICUCTBUU TEIL.

CoxpaHeHne UMITyJIbCa IPU HEYNIPYTOM B3aUMOJACHCTBHH.

CoxpaHeHne UMITyJIbca IPU a0COJIFOTHO YIIPYTOM B3aUMOIEHCTBHH.

Habutoienne peakTHBHOTO ABMXKEHUS.

CoxpaHeHne MeXaHU4eCKOW SHEPTrur IpH CBOOOTHOM IaJICHUU.

CoxpaHeHue MEXaHMYECKOM JHEpPruuM IpH JBMKEHUM Tela TIOJ JEHCTBUEM
IPY>KUHBI.

Jlabopamophwvie pabomul u onvimol

KoHcTpynpoBanue TpakTa JUisl pa3roHa U JajbHEHIIEero paBHOMEPHOTO JIBHIKCHUS
IIapyKa WA TEICKKH.

OnpeneneHne cpemHed CKOPOCTH CKOJBKCHHS OpyCKa WM JIBIDKEHUS IIapuKa
10 HAKJIOHHOM TIJIOCKOCTH.

OnpeneneHne yCKOPEHUs Tela MPU PaBHOYCKOPEHHOM JIBFDKCHUH 10 HAKJIOHHOW
TUTOCKOCTH.

HccnenoBanue 3aBUCUMOCTH MyTH OT BPEMEHHU MPU PaBHOYCKOPESHHOM JIBHIKEHUHU
0e3 Ha4aJIbHON CKOPOCTH.

[TpoBepka THITOTE3BI: €CJIM NP PABHOYCKOPCHHOM JIBIDKEHUH 03 HadaIbHOMN
CKOPOCTH ITyTH OTHOCSITCS KaK Pl HEYETHBIX YHCEJI, TO COOTBETCTBYIOIINE MPOMEKYTKH
BPEMEHHU OJIMHAKOBBI.
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Uccnenoanue 3aBUCUMOCTH CUJIbI TPEHUSI CKOJBXKEHUSI OT CHJIbl HOPMAJIBHOTO
JTABJICHMUS.

Onpenenenue k03P GUIIMEHTa TPEHUS CKOJIbKEHHUS.

Omnpenenenre KECTKOCTU PYKUHBI.

Onpenenenre pabOThl CWIbI TPEHHS TPU PABHOMEPHOM JIBDKEHHH —Tella
110 TOPU30HTAIBHON MOBEPXHOCTH.

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

N3yuenune 3akoHa COXpaHEHUS SHEPTUH.

Pa3nen 9. Mexannyeckue KoJj1e0aHusI M BOJTHbBI

KonebarenbHoe npmwkeHue. OCHOBHBIE XapaKTEPUCTUKH KOJEOAHUU: TEPHOI,
4acToTa, aMIUINTyZa. MareMaTH4eCKu W TPYKWUHHBIA MasTHUKHU. [IpeBpaienue
SHEPruu Mpu KojeOdaTeIbHOM JBUKECHUHU.

3aryxarone kojieOanus. BeiHyXaeHHbIE KoneOaHus. Pe3onanc. MexaHnuyeckue
BOJIHBI. CBOMCTBAa ME€XaHWYECKUX BOJIH. [IpomonpHBIE M MoOnepedHbie BOJIHBL J[JinHA
BOJIHBI M CKOpPOCTh €€ pacnpoCTpaHEHHs. MexaHMYeCKHE BOJHBI B TBEPJIOM TeEIE,
CEHCMHYECKHUE BOJIHEI.

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

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

Jlabopamophvie pabomul u onvimol

Omnpenenenre YaCTOTHI M MEpHOIa KOJICOaHUH MAaTEMaTHICCKOTO MasSTHHKA.

Omnpenenenre 4acTOThI U MEpUoa KoJIeOaHUN PYKUHHOTO MasiTHUKA

HccnenoBanue 3aBUCMMOCTH TMEepUOIa KOJIeOAHHWM MOABEIICHHOTO K HUTHU Tpy3a
OT JUTMHBI HUTH.

HccnemoBanue 3aBUCUMOCTH  TIepHoJa KOJCOAHWH TPY)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.

Pa3nen 10. DaekTpoMarHuTHOE MOJi€ U 3JIEKTPOMATHUTHBIE BOJIHBI

13
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DJEeKTPOMarHuTHOE ToJIE. DNEeKTPOMAarHUTHbHIE BOJIHBL. CaoiicTBa
AJIIEKTPOMArHuTHbIX  BoiH. Illkama  37neKTpoMarHUTHBIX — BOJH. Mcmosb3oBaHue
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 IIOMOIIBIO MOOUIIBHOTO TeneoHa.

Pa3znen 11. CBeTOBBIE SIBJIEHUSA

JIyueBasg Mogmens cBerta. Mcrounuku csera. IIpsMonmMHeEHOE pacnpoCTpaHEHHE
ceera. 3armenuss Connua u Jlywsl. Otpaxkenue cBera. [lmockoe 3epkano. 3akoH
OTpPa)KEHUs CBETA.

[Ipenomnenne cBera. 3akoH npenoMiieHHs cBera. llomHOe BHyTpeHHee
OoTpakeHue cBeTa. Mcrnosib30BaHUE MOJHOTO BHYTPEHHErO OTPAKEHHSI B ONTUUYECKUX
CBETOBO/JIAX.

JIunza. Xox myuedt B nuH3e. Ontudeckas cucrema (oToarmapara, MUKPOCKOIa U
Teneckona. I'a3 kak onruyeckas cuctema. bim3opykocTs U JAIbHO30PKOCTb.

Pasznoxenue 6enoro csera B cnekTp. OnbiTel HetoToHA. Cr0KeHNE CIIEKTPaAIbHBIX
1BeTOB. Jlucnepcus cBeTa.

Jlemoncmpayuu
[IpssMonMHEHOE PacpOCTPAHEHUE CBETA.
OtpaxkeHue cBeTa.
[Tomy4yenue n3oOpakxeHuil B MIIOCKOM, BOTHYTOM M BBIITYKJIOM 3€pKajax.
[Ipenomnenue ceera.
OnTHYeCKUN CBETOBO/I.
Xon nyuei B coOuparolieit JInH3e.
XO0J1 Iyuer B pacCenBarOLIEH JIUH3E.
[Tony4yeHnue n300paxeHuil ¢ MOMOILBIO JIUH3.
[Tpuntun nevictBus poroanmnapara, MUKPOCKOTIA U TEJIECKOIIA.
Mopens rnasa.
Paznoxenue 0enoro ceeta B CHEKTP.
[Tomy4yenue Genoro cBeTa MpH CIOKEHUH CBETA Pa3HBIX I[BETOB.

Jlabopamophvie pabomul u onvimol
HccnenoBanue 3aBUCUMOCTH YIJIa OTPaKEHUsI CBETOBOTO JTyda OT yTJia aJcHHUS.
N3yuenne XxapakTepUCTUK N300paKEHUs MTPEAMETa B TUIOCKOM 3epKaJie.
HccnenoBanue 3aBUCUMOCTH yTJTa MPEIOMIICHUSI CBETOBOTO JIy4a OT YIJia aJACHUS
Ha TPAHUIIE «BO3yX—CTEKIION.
[Tomy4yenue n3o0paxeHuil ¢ TOMOIILI0 COOUPAIOIIEH JIMH3HI.
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Omnpenenenre HOKYCHOTO PACCTOSIHUAS U ONTUYECKOM CHIIBI COOMPAIOIIEH JTHH3BI.

OnbITHI 1O Pa3JIOKEHUIO OEJIOT0 CBETA B CIEKTP.

OnbITHl IO BOCOPHUATHIO LIBETA MPEAMETOB NPH MX HAOIIOACHUU Yepe3 LIBETOBBIC
(UIBTPHL.

Pa3nen 12. KBanToBbIe sIBJIEHUSI

Onwitel  Pesepdopna u mumanerapHas mozenb aroma. Moxens atoma bopa.
Hcnyckanue u norjomieHue ceera aromom. KBanTel. JInHelyaTbie CEKTPBHI.

PamnoaktuBHOCTE. Anb(a-, 6eTa- u ramma-usnydenus. CTpoeHHe aTOMHOTO Sipa.
Hyxnonnas Mmogens atomHoro siapa. M3oronsl. PaguoaktuBHble npeBpamenus. [lepuon
IIOJTypacIiaia aTOMHBIX SED.

SAnepHble peakuru. 3aKOHbI COXPAaHEHU 3apsAA0BOIO U MAaCCOBOTO YUCEI. DHEPTU
CBA3M aTOMHBIX szep. CBsA3b Macchl M dHepruu. Peakuuy cuHTE3a W JEIEHUS sIEp.
Nctounuku 3neprun CoyHIA U 3BE3.

Anepnas odHepretuka. JIeMCTBHS pagMOAKTUBHBIX H3IYyYEHUHM Ha JKHUBBIC
OpPTaHU3MBI.

Jlemoncmpayuu
CrexTpbl U3Iy4eHHUs U MOTJIOMICHHUS.
CnexTpbl pa3InvyHbIX Ta30B.
CnekTp Bogopoaa.
Ha6nronenue tpekoB B kamepe Buiibcona.
PaboTa cu€Turka HOHU3UPYIOMINX U3TYyUYEHUH.
Peructpanus uzaydeHus: IpUPOJHBIX MUHEPATIOB U MPOAYKTOB.

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-0000IIAIOIIMK MOAYIL TMpEaHA3HAYEH MJIsI CUCTEMAaTU3alud U
00001IeHUsI TIPEAMETHOTO COJEpPKaHUS M OMbITa JESITEIBHOCTH, MPUOOPETEHHOTO
NpU M3Y4EHUU BCEro Kypca (PU3MKH, a TakXke [Js TOJATOTOBKM K OCHOBHOMY
roCyJIapCTBEHHOMY dK3aMeHY 10 (pu3nke i1 00ydaromuxcs, BHIOPaBIIUX dTOT YUeOHbIN
peaMET.

[Ipy w3yyeHUH JAHHOTO MOJYJIS PEaTU3YIOTCSd W CUCTEMATHU3UPYIOTCS BUIBI
NESATEeTLHOCTH, HAa OCHOBE KOTOPBIX OOECIEUYMBACTCS JTOCTHDKCHHE TMPEAMETHBIX U
MeTanpeIMETHBIX MJIAaHUPYEMBIX pe3yJbTaToOB oOyueHwus, dbopmupyercs
€CTEeCTBEHHO-HAy4YHasi TPaMOTHOCTh. OCBOCHHE HAyYHBIX METOJIOB HCCIICIOBAHUS
SIBJICHUHW NMPUPOJBI U TEXHUKH, OBJIAJICHUE YMEHUSIMU OOBSICHITH (DU3NUECKUE SBJICHMUS,
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NPUMEHSISL TOJIyYEHHBbIE 3HAHMs, pelaTh 3aJadyd, B TOM YHCIE KA4YE€CTBEHHBIE H
AKCIEPUMEHTAJIBHBIE.

[IpuHIMNIMATBEHO AEATEIBHOCTHBIN XapaKTep JAHHOTO Pa3eiia peau3yeTcs 3a CUET
TOTO, 9TO OOYYAIOIIHECS BHIMOTHSIOT 3a/IaHMsI, B KOTOPBIX UM TIPEIIaracTcs:

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

UCIIOJIb30BaTh HAYYHbIE METObI UCCIIENOBAHUS (PU3NYECKUX SIBJICHUH, B TOM YHCIIE
JUTISL IPOBEPKH TUMOTE3 U MOJYYEHUSI TEOPETUUYECKUX BBIBOJIOB;

OOBSICHSITH HAy4YHbICE OCHOBBI HaW0OOJEe BAXKHBIX JOCTUXKEHUU COBPEMEHHBIX
TE€XHOJIOTUW, HAlpUMEp, IPAKTHUYECKOTO HCIIOJIb30BaHUS PA3JIMYHBIX HCTOYHHKOB

9HCPIrnyu Ha OCHOBC 3aKOHa IPCBpPAlICHHA KW COXPAHCHHUA BCCX HM3BCCTHBIX BHIOB
OHCPI'UH.
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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
PE3yIbTaToB.

JIMYHOCTHBIE PE3YJIBTATBI

B pesynpraTe msydeHus (Gu3ukum Ha YPOBHE OCHOBHOTO OOIIET0 OOpa3oBaHUS
y obyuatomierocst 0yayt chopMHUpPOBAHBI CIEAYIOIIUE JIMYHOCTHBIE PE3YJIbTaThl B YACTH:

1) naTpUOTHYECKOr0 BOCTIUTAHMS:

IIPOSIBJICHUE HMHTEpPECa K MCTOPUM U COBPEMEHHOMY COCTOSIHUIO POCCHUMCKOU
bu3nUecKoil HayKH;

LIEHHOCTHOE OTHOILIEHUE K JOCTHXKEHUSM POCCUICKUX YUEHBIX-(U3UKOB;

2) rpasKAaHCKOT0 M TyXOBHO-HPABCTBEHHOI'O BOCTIMTAHMS:

TOTOBHOCTh K aKTHBHOMY Yy4YacTUIO B OOCYXJEHHUU OOIECTBEHHO-3HAUMMBIX
U OTHUYECKUX MPOOJIEM, CBS3aHHBIX C MPAKTHYECCKUM TIPUMCHEHHEM JOCTHIKEHUN
buzuky;

OCO3HAHHUE BAXKHOCTU MOPATbHO-3TUYECKUX MMPUHITUIIOB B IEATEILHOCTH YUEHOTO;

3) 3¢TeTHYECKOr0 BOCITHTAHMA:
BOCIIPUSTHE DOCTETUYECKHX KAdeCTB (DU3MUECCKOW HAyKd: €€ TapMOHHYHOIO
IIOCTPOEHHS, CTPOIOCTH, TOYHOCTH, JIAKOHHYHOCTH;

4) HeHHOCTH HAYYHOT0 TO3HAHUSA:

OCO3HaHUE LIEHHOCTH (PU3MUECKOM HAyKH KaK MOIIHOTO MHCTPYMEHTa IO3HaHUs
MHpa, OCHOBBI Pa3BUTHS TEXHOJIOTHH, BaKHEUILIEW COCTABISIOIEH KYJIbTYPHI;

pa3BUTHE HAy4yHOH JI0003HATEIBHOCTH, MHTEpeca K HCCIEI0BaTEIbCKON
NEeATEIbHOCTH;

5) hopMupoBaHUsi KYJIbTYPHI 310POBbSI ¥ SMOIIHOHATLHOT0 0JIATOMOJTYYHSI:
OCO3HaHWE IIEHHOCTH Oe3omacHOro oOpa3a KHU3HHM B  COBPEMEHHOM
TEXHOJIOTHYECKOM MHpPE, BAXHOCTU TpaBWj 0€30MMacCHOTO IMOBEIACHUS Ha TPAHCIIOPTE,
Ha JI0pOTax, ¢ JICKTPUICCKUM U TEIJIOBBIM 000PYI0BAHUEM B JOMAIITHUX YCIIOBUSX;
c(hOpMHUPOBAHHOCTh HaBBIKa pedIeKCHH, MPU3HAHUE CBOETO MpaBa Ha OMIMOKY H
TAKOTO )K€ MpaBa y APYroro 4ejoBeKa;

6) TPyA0BOT0 BOCTIMTAHMS :

AKTUBHOE YYacTHE€ B PCEIICHUU MPAKTUYECKUX 3a7ad (B paMKax CEMbH,
o0pa3oBaTenbHON OpraHU3aIuu, Tropoja, Kpas) TEXHOJIOTHYECKONM W COIMAIbHON
HAIPaBJICHHOCTH, TPEOYIOMUX B TOM YUCIIC ¥ (PU3NUECKUX 3HAHHM;

MHTEpEeC K MPaKTUUECKOMY U3YUEHHIO TPodeccuid, CBSI3aHHBIX C (PU3UKOI;
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7) 3K0JIOTHYECKOT0 BOCITUTAHMSA:

OpHUEHTAIMs Ha MPUMEHEHHUE (PU3MUECKUX 3HAHUH IS PEIICHHS 3aJlad B 00J1acTH
OKpY’Karollel cpeibl, INTAaHUPOBAHUS ITOCTYIIKOB U OIICHKH UX BO3MOYHBIX ITOCIIEICTBUM
JUISL OKPYIKAIOIIEH Cpe/ibl;

OCO3HaHME TII00ATBEHOTO XapaKTepa YKOJIOTHISCKUX MTPOOJIEM U Iy TEH UX PEIICHUS;

8) ananTanuu K H3MEHSIOIUMCS YCIOBHSM COIHAJILHOW U MPHPOTHOM Cpe/bl:

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

MOBBIIIICHUE YPOBHS CBOEH KOMIIETEHTHOCTH Yepe3 MPaKTUUECKYIO JEATEeIbHOCTD;

noTpeOHOCTh B hOPMUPOBAHNHN HOBBIX 3HAHUH, B TOM YHciie OpMYIUPOBATD UICH,
MIOHSTHUSI, TUTIOTE3bI O PU3NUECKUX 00BEKTAX U SBJICHUSX;

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

MJJAHUPOBAHKWE CBOETO PA3BUTHSA B MPUOOPETCHWH HOBBIX (PU3WUYSCKUX 3HAHWMA,

CTPEMJICHHE aHAM3WPOBATh W BBISIBJIATH B3aUMOCBS3H TPHUPOMABI, OOIIECTBa U
PKOHOMHUKH, B TOM YHUCJIE C UCIOJIb30BaHUEM (PU3HUECKUX 3HAHUI;

OIICHKA CBOUX JICMCTBUM C YUETOM BIIMSHHUS Ha OKPYKAIOIIYIO CPETY, BO3MOMXKHBIX
rII00aJIbHBIX ITOCIIEACTBUH.

METANIPEIMETHBIE PE3YJIbTATBI

B pesynbraTe ocBoeHUS MporpamMMmbl MO (PU3MKe HA YPOBHE OCHOBHOTO OOIIETO
oOpazoBanust y  oOywatoumierocas  OyayT  cOpMHpPOBAaHbI  METaNpeIMETHbIE
pE3yNbTaThl, BKJIIOYAIONIME TIO3HABATEIbHBIC YHUBEpCAIbHbIE Y4YeOHbBIE IEHCTBUS,
KOMMYHHUKATHBHBIC YHUBEPCAIbHBIC YdeOHbIC ACHCTBUS, PETYISITHBHBIC YHUBEPCATLHBIC
y4eOHbBIC ICUCTBUS.

IHo3HaBaTe/ibHbIC YHUBEpPCAJbHbIE Y4eOHbIe NeCTBUS
ba3zoBble Joruyeckue 1eicTBU:

BBISIBJISITH U XapaKTEpPU30BaTh CYIIECTBEHHBIE TPU3HAKN OOBEKTOB (SIBICHUI);

yCTaHaBIMBaTh  CYLIECTBEHHBIM  NpPU3HAK  KiIacCU(PUKAIMK,  OCHOBAHUS
JUTs1 000OILEHUS U CPAaBHEHUS,

BBISIBJISITH 3aKOHOMEPHOCTH M TPOTUBOPEUHS B paCCMaTPUBAEMbIX (DaKTax, JaHHBIX
Y HaOJIOZICHHSIX, OTHOCSIIIUXCS K (PUBNICCKUM SIBJICHHSIM;

BBISIBJISITH IPUUMHHO-CJIE/ICTBEHHBIE CBSI3U MPU U3yUEHUU (PU3NMUECKUX SBJICHUN U
IPOLIECCOB, JeNaTh BBIBOABI C MCIOJB30BAHUEM JEAYKTUBHBIX W HHIYKTUBHBIX
YMO3aKJIIOUeHUH, BBIJIBUTATh TUIIOTE3bI O B3aUMOCBS3AX (PU3NUECKUX BEITUUNH;

CaMOCTOSITENIbHO BBIOUpATh CHOCOO perieHuss ydeOHoW Qu3nyeckor 3amadn
(cpaBHEHHE HECKOJIBKUX BApUAHTOB PEIIEHUs, BEIOOp Hanbosee MoIX0SIIETo ¢ yYETOM
CaMOCTOSITENIEHO BBIJICTICHHBIX KPUTEPUEB).
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ba3oBble ucciiefoBareIbCKHUeE 1eiCTBUA:

UCTIONB30BaTh BOMPOCHl KaK HCCICNOBATEIbCKUH HHCTPYMEHT TIO3HAHWS,

MPOBOJIUTH IO CAMOCTOSTEIBLHO COCTABICHHOMY TUIAHY OIIBIT, HECIIOKHBIN
bU3MYEeCKUl OKCIEPUMEHT, HEOOJbIIOe HWCCIeAOBaHUE (PU3UUECKOTO  SIBIICHUS;

OIICHUBATh HA MPUMEHUMOCTH U JIOCTOBEPHOCTh HH(OPMAIIHIO, TIOTyYEHHYIO B XO7IC
WCCJICTIOBAHMSI WJTH DKCTICPUMEHTA;

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

IIPOTHO3UPOBATh BO3MOXHOE JallbHEHIee pa3BUTHE (U3HUECKUX IPOIIECCOB,
a TaKXe BBIIBUTaTh MPEANOJIOKEHUS 00 WX pa3BUTHM B HOBBIX YCJIOBHSX U
KOHTEKCTaX.

Pab6ora ¢ unpopmaunmeii:

OPUMEHATh PA3JMYHBIE METOJbl, HWHCTPYMEHTBI MW 3alpOChl IIPU IIOUCKE
U 0TOOpe MH(POPMALMK WM JAHHBIX C YYETOM NPENJIOKEHHOM y4eOHOU (hHU3MYECKOM
3a]1a4H;

aHAJIM3UPOBaTh, CHUCTEMATU3UPOBATb W  HUHTEPIPETUPOBATh  HUH(POpPMALHIO
Pa3IMYHBIX BUIOB U (POPM IpEICTABICHMUS,

CaMOCTOSITENIbHO BHIOMpATh ONTHUMAJIbHYIO (hOpMY MpeAcTaBiieHUuss UHPOpMaLUU U
WUIIOCTPUPOBATh pPEIIAEMbIE 33Ja4d HECIIOKHBIMM CXEMaMH, JAHarpaMMaMH, HWHOHN
rpauKoil 1 ©X KOMOMHAIIUSIMHU.

KomMMmyHuKaTHBHBIC YHUBEpPCAJbHbIE YUeOHbIe JeiiCTBHS:

B X0/i¢ OOCYXJEeHHS yuyeOHOro mMaTepualia, pPe3yiabTaTOB Ja0OpaTOpPHBIX padoT
U TIPOCKTOB 3aJ1aBaTh BOMPOCHI 1O CYIIECTBY OOCYKIaeMOW TEMbl W BBICKA3bIBATh
ujieu, HaleJCHHbIE HA peIIeHHWEe 3aJaud U TOoJJep)KaHue OJaroeaaTebHOCTH
OOIICHHS;

COTIOCTaBIIAITb CBOM CYXKIEHUS C CYXICHHSIMHU JPYTMX YYaCTHUKOB JHAayora,
0OHapyXKHUBaTh Pa3IMUNEC U CXOJCTBO MO3UITHIA;

BBIPa)KaTh CBOIO TOYKY 3PEHUS B YCTHBIX M MUCHhbMEHHBIX TEKCTAX;

MyOJUYHO TIPEACTABIIATh PE3YAbTAaThl  BBITTOJIHEHHOTO (DU3UYECKOTO  OIBITa
(9KCTIEpUMEHTA, UCCIICIOBAHUS, TIPOCKTA).

MOHUMATh U UCIIOJI30BATh MPEUMYIIIECTBA KOMaHHOW U UHIMBUIYAIbHOU PaOOTHI
IIPY PEIICHUU KOHKPETHOM (U3HIecKor MpoOIeMBbl;

IPUHUMATh LM COBMECTHOU EATEIIbHOCTH, OPTraHU30BbIBATH JCHUCTBUS IO €€
JTOCTIDKCHHIO: PACTIPENEIATh POIH, 00CYXKIaTh MPOIECCHl M Pe3ylIbTaThl COBMECTHOMN
paboThl, 0000111aTh MHEHHUS HECKOJIBKUX JIIOJICH;

BBITIOJTHATH CBOIO YacTh pabOTHI, JOCTUTAs KAYECTBEHHOTO Pe3yJIbTaTa M0 CBOEMY
HaIPaBJICHUIO U KOOPIUHUPYS CBOU JEHCTBUS C IPYTUMHU WICHAMHA KOMAaH]IbI;

OIICHMBATh KAaueCTBO CBOEro BKJIaJa B OOHNUH TPOAYKT MO KPUTEPHSIM,
CaMOCTOSITENIbHO C(HOPMYITUPOBAHHBIM YYaCTHUKAMHU B3aUMOJICHCTBHSI.
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PerynsiTuBHbIe YHUBeEpPCAJbHbIE y4eOHbIe NeiCTBHUS
Camoopranusanusi:

BBISIBJISITH [IPOOJIEMBI B JKU3HEHHBIX M YYE€OHBIX CHUTyalusiX, TpPeOYyIOINX
JUIS pelieHus (U3nIecKux 3HaHU;

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

CaMOCTOSITENIFHO COCTAaBJISITh AJITOPUTM pEIIeHUs (PU3NYECKON 3a/1auu WM IJIaHa
UCCJENOBAHUS C YYETOM HMMEIOUIMXCS PECypcoB U COOCTBEHHBIX BO3MOXHOCTEM,
apryMEHTUPOBATH IIpeijlaraéMble BApUAHThI PELLICHU;

JieJ1aTh BBIOOP U OpaTh OTBETCTBEHHOCTD 32 PEILICHUE.

CaMOKOHTPOJIb, 3MOLIMOHAIbHBIH HHTE/VICKT:

JaBaTh aJICKBATHYIO OLICHKY CUTYAalLlUH U IIpeJJjiaraTh 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) HAa OCHOBE HOBBIX OOCTOSITENBCTB,
U3MEHUBIIUXCS CUTYallUi, YCTAHOBJIEHHBIX OIIMOOK, BOZHUKILIUX TPYJHOCTEH;

OLICHUBATh COOTBETCTBUE PE3YJIbTATA LIEJIU U YCIIOBUSM.

CTaBUTh ce0s1 HAa MECTO JAPYroro 4YejoBeKa B XOJ€ CHOpa WM JUCKYCCHH
Ha Hay4YHYIO TEMY, TOHUMATh MOTUBBI, HAMEPEHUS U JIOTUKY JPYTOTO.

MpU3HaBaTh CBOE MpPaBO Ha OMIMOKY MpU peleHUuU (PU3HUECKUX 3a1ad WIH
B YTBEPKICHUAX HA HAYYHBIE TEMBI U TAKOE XK€ IIPaBO APYroro.

INPEAMETHBIE PE3YJIBTATBI

K xonmy oOydyenuss B 7 kjiacce MpeAMETHBIE pe3yiabTaThl Ha 0a30BOM ypOBHE
JOJDKHBI OTPaXaTh CPOPMUPOBAHHOCTH Y 00YUAIONITUXCS YMCHHUIA:

WCIIONIB30BaTh TOHATHSA: (U3NUYECKHE W XHUMHYECKUE SBIICHUS, HAOJIOIEHNE,
AKCIIEPUMEHT, MOJICTb, THUIIOTE3a, CIWHUIIBI (PU3MUECKUX BEJIUYHMH, aTOM, MOJICKYJa,
arperaTHbple COCTOSIHMS BellecTBa (TBEPIOE, KUIKOE, Ta3000pa3HOE), MEXaHUYECKOE
IBIDKEHWE  (paBHOMEpPHOE,  HEpaBHOMEPHOE,  TMPSIMOJUHEHHOE),  TPACKTOpHS,
paBHOACHCTByoass cuil, Aedopmanus (ymnpyras, IUIaCTUYECKas), HEBECOMOCTb,
COOOIIAIOIITUECS COCY/IBI;

pasnuyath sBieHus (auddy3us, TEmIoBOE JABMKEHUE YaCTHI[ BEIIECTBA,
pPaBHOMEpHOE ABMKCHUE, HEPAaBHOMEPHOE JBUKCHHUE, WHEPIUS, B3aMMOJICHCTBHE T,
paBHOBecHEe TBEPIBIX TENI C 3aKpEIJIEHHON OCBHIO BpaIllCHUs, Tepenada JIaBICHUS
TBEPIABIMHU TEJIaMH, KUAKOCTIMU M Ta3aMH, aTMOC(EpHOE JaBJICHHE, TUTaBaHUE TeT,
MIPEBPAIICHUS] MEXaHUYECKOW HSHEPryuu) IO OMHCAHUI0 MX XapaKTePHBIX CBOWCTB M
Ha OCHOBE OIBITOB, IEMOHCTPUPYIOIINX JaHHOE (PU3NUECKOE SBIICHUE;

pacmo3HaBaTh MPOSBICHUE HM3YYCHHBIX (PU3MUYECKHUX SIBICHUUW B OKPYXKAIOIIEM
MHpE, B TOM YnCie (PU3UUECKHE SIBJICHUS B IPUPOJIC: IPUMEPHI ABMKCHUS C PA3TUIHBIMU
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CKOpPOCTSIMM B JKMBOW M HEXWBOW INPUPOAE, ACHMCTBUE CUJIBI TPEHHUSA B NPUPOJE U
TEXHUKE, BJIUSHUE aTMOC(EpHOro AaBJICHHS Ha KUBOM OpraHusM, IJIaBaHUE PbIO,
pbhluard B TeJ€ 4YeJOBEeKa, MPH 3TOM NEPEBOJIUTH MPAKTUUYECKYIO 3a7ady B yueOHYIO,
BEIICIISTH CYIIICCTBEHHBIE CBOMCTBA (MPU3HAKN) (PU3UUECKUX SIBICHHM;

ONMKCHIBATh W3YYCHHBIE CBOMCTBA Tel W (PU3UYECKUE SBJICHUS, HCIOIb3YS
duznyeckue BeIMUUHbI (Macca, 00bEM, TUIOTHOCTH BEIECTBA, BPEMsI, IyTh, CKOPOCTb,
CpeaHssi CKOPOCTh, CWJIA YIIPYTOCTH, CHJIA TSDKECTH, BEC TENA, CWJIA TPEHMS, JABJICHUE
(TBEpIOTO TeENa, KUIKOCTH, rasa), BBITAJKUBAIOUIAs CHUJIa, MEXaHW4YecKas pabora,
MOIIIHOCTb, TUJIEYO CHUJIBI, MOMEHT CHJIbl, KO3()(PUIMEHT TMOJEe3HOro JAEUCTBUSA
MEXaHU3MOB, KUHETUYECKasl U TMOTCHIMAJIbHAs SHEPTus), NpU OMHCAHUM MPABUILHO
TPaKTOBaTh (PM3MUECKUI CMBICI UCIIOIh3yEMBIX BEIMYNUH, MX 0003HAUYCHUS U €IUHUIIBI
Gu3NYeCKUX BENWYHMH, HAXOAWTHh (HOPMYIBI, CBS3BIBAIOLINE TAaHHYIO (DU3UUECKYIO
BEIMYMHY C JIPYTUMU BEIUYMHAMH, CTPOUTHh TpaUKd H3YYCHHBIX 3aBUCHMOCTEH
(GU3UYECKUX BEJIMYNH;

XapaKTEepHU30BaTh CBOMCTBA TeJ, (PU3MYECKHE SABICHHUS U TPOLIECCHI, HUCIONb3YS
MpaBWia CIOXKEHUs1 cuil (BIOJb OJHOW mpsmoit), 3akoH ['yka, 3akoH Ilackans, 3akoH
Apxumesna, paBuiIo paBHOBECHS pbryara (0J10Ka), «3070TOE MPABUII0» MEXaHUKHU, 3aKOH
COXpaHEHUsI MEXAaHWYECKOW HHEPruu, MPH 3TOM JaBaTh CIOBECHYIO (HOPMYIHUPOBKY
3aKOHA U 3aIIUChIBATh €70 MaTEMATUYECKOE BBIPAKEHUE;

OOBACHATH (DU3MYECKUE SBJICHMS, TPOIECCHl W CBOWCTBA TEJN, B TOM YHCIE H
B KOHTEKCTE€ CHUTyallud MPAKTUKO-OPUEHTHUPOBAHHOTO  XapakTepa:  BBIABIATH
MPUYUHHO-CJICICTBEHHBIC CBSI3H, CTPOUTH OOBACHEHHE U3 1-2 JOTMYECKHX IIaroB
¢ onopoi Ha 1-2 M3y4eHHBIX CBOMCTBA (DU3UYECKUX SBIICHUM, (PU3HMUECKUX 3aKOHA HIIU
3aKOHOMEPHOCTH;

pemaTrh pacu€THble 3amayu B 1-2 ACUCTBUS, WCIONB3YS 3aKOHBI U (OPMYIIBI,
CBA3bIBaIOLIME (PU3MUECKUE BEJIMUMHBI: HA OCHOBE aHAJIM3a YCIOBUS 33/1a4M 3alIMChIBATh
KpaTKO€ YCJIOBUE, MOJICTABIATh (DU3UUYECKHME BEIUYMHBI B (OPMYJIbl U TPOBOIUTH
pacy€Thl, HAXOIUThH CIIPABOYHBIC JaHHBIC, HEOOXOUMBIE JJI PEUICHUs 3a1a4, OIEHUBATh
PEATMCTUYHOCTD MOJIYYEHHOU (PU3NYECKOI BETUYHHBI;

pacno3HaBaTh MPOOJEMbI, KOTOPbIE MOXHO PEUIUTh NPH MOMOIIM (PU3MYECKHX
METOJIOB, B OIMCAHUU WCCIEAOBAHUSA BBIACIATH IIPOBEPAEMOE MPEATIOJIOKEHUE
(runotesy), pa3nuyaTh 1 MHTEPIPETUPOBATH MOJYUYEHHBIN Pe3yibTaT, HAXOUTh OITMOKU
B XOJI€ OIIbITA, JI€JIaTh BBIBOJIBI 10 €r0 pe3yibTaraMm;

MPOBOJUTH OMBITHI MO HAONIOACHUIO (U3UYECKUX SBJICHUM WM (HU3NUECKUX
CBOMCTB TeJl: (OpMYIUPOBATH MPOBEPIEMbIE MPEIIONIOKEHUS, COOUPATh YCTAHOBKY
13 TIPEAJIOKEHHOTO 000PY/I0BAaHNS, 3aMMCHIBATH XOJI OTIBITa U ()OPMYITHUPOBATH 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 UCTOJIb30BAHUEM MPAMbBIX U3MEPEHH (3aBUCUMOCTH ITyTH PABHOMEPHO JIBHKYIIETOCS

21



denepanbHas padouas nporpamma | duszuka. 7—9 kiaccel (0a30BbI YPOBEHB)

Teaa OT BPEMEHHU JIBHXKEHHsSI Te€la, CUJIbl TPEHUSI CKOJIBKEHHS OT Beca Tella, KauecTBa
00paOOTKM TIOBEPXHOCTEH Tel M HE3aBUCUMOCTU CWJIBI TPEHUS OT IUIOIIAJIU
COIPUKOCHOBEHMSI TEJ, CHJIbI YIPYTOCTH OT YJUIMHEHUsS IPY>KUHBI, BBITAIKHUBAIOIICH
CWIbl OT 00bEMaA MOTpYKEHHOW YACTH Tejla M OT IUIOTHOCTH MKUIKOCTH, €€
HE3aBUCUMOCTH OT IUIOTHOCTH TeJa, OT MIyOUHBI, HA KOTOPYIO MOTPYKEHO TENO0, 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;

IPOBOJIUTHh KOCBEHHbIE M3MEPEHMsI (PU3NYECKUX BEIUYUH (IJIOTHOCTH BELIECTBA
KUIAKOCTH U TBEPIOIrO TeENa, CHUJA TPEHUS CKOJBXEHUWSA, [aBJICHHE BO3/AyXa,
BBITAJIKMBAIOIIAS CUJIa, ACHCTBYIONIAs HAa MOTPYKEHHOE B )KUIAKOCTb TENO, KO3PPUIUEHT
IIOJIE3HOTO ACUCTBUS NMPOCTBIX MEXAHU3MOB), CIEAYs IPEII0KEHHON HHCTPYKLNN: TIPH
BBINIOJIHEHUH HM3MEPEHUN COOMpaTh SKCIEPUMEHTAJIbHYI0 YCTAHOBKY W 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, HAKJIIOHHAS MIJIOCKOCTb;

XapaKTEpU30BaTh NPHUHIUIBI JEHCTBUS H3YYEHHBIX MPUOOPOB M TEXHUYECKHX
YCTPOMCTB € OMOpPOMl Ha MX omucaHus (B TOM YHKCJE: MOALIMIHUKH, YCTPOWCTBO
BOJOIIPOBO/IA, THAPABIMYECKUNA IPECC, MAaHOMETP, BBICOTOMEpP, MOPUIHEBOM HAacoc,
apeoMEeTp), MCMOJb3Yysl 3HaHUSI O CBOMCTBaX (PU3MYECKUX SIBJICHUU W HEOOXOJIHUMBIC
(u3nyecKue 3aKOHbI U 3aKOHOMEPHOCTH;

MPUBOAUTH MpPUMEPHl (HAXOAUTh HHPOPMALMIO O MIPHUMEPAx) MPAKTHUYECKOTO
UCIIOJIb30BaHUsl (PU3MYECKUX 3HAHUW B TIIOBCEIHEBHOW JKU3HU [JIs1 OOecredeHus
O0e3omacHOCTU TMpu OOpalIeHUH C NpUOOpaMU U TEXHUYECKUMHU YCTPONCTBAMH,
COXpaHEHUs 3J0POBbS U COOIOACHHS HOPM SKOJIOTHYECKOTO MOBEICHUS B OKPYKAIOLIEH
cpeze;

OCYIIECTBIISATh OTOOP MCTOYHUKOB MH(popManuu B MHTEepHETE B COOTBETCTBUU
C 33JJaHHBIM MTOUCKOBBIM 3aIIPOCOM, HA OCHOBE MMEIOIIMUXCS 3HAHUI U IyTEM CpaBHEHUS
pa3IMYHBIX UCTOYHUKOB BBIIEIATH HHPOPMAINIO, KOTOPasl SIBISETCS MPOTUBOPEUUBOIM
WJIM MOKET OBITh HEJJOCTOBEPHOIA;

WCIOJIb30BaTh TPHU  BBINOJHEHUM YYEOHBIX 3a/laHuil  HayYHO-TIOMYJISPHYIO
auTepaTypy (U3MUYECKOTO COACpXaHUs, CIpaBOYHbIE MaTepuajbl, PECYpChl CETU
WuTepHer, BiajgeTh MNpuéMaMH KOHCIEKTUPOBAHMUS  TEKCTa, MpeoO0pa3zoBaHus
uH(OpPMAITUU U3 OJTHON 3HAKOBOW CHCTEMBI B JPYTYIO;

CO3/1aBaTh COOCTBEHHbIE KPATKHE MUCHbMEHHbIE U YCTHBIE COOOIIEHHUS HAa OCHOBE
2—3 WCTOYHUKOB HH(OpManuu (U3UYECKOTO COJEpKaHHsS, B TOM UHUCIE MyOIMYHO
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JieNaTh KpaTKHe COOOIIEHUS O pe3ybTaTax MPOEKTOB WM Y4€OHBIX HCCIIEIOBaHUM,
IpU 3TOM TPaMOTHO HCHOJb30BaTh W3YUYCHHBIN MOHATHIHBIN amnmapaT Kypca (U3HKH,
COIIPOBO’KJIaTh BBICTYIUICHUE IPE3CHTALNEN;

TP BBIOJTHEHUH YYEOHBIX POEKTOB U UCCIEAOBAHUM paclpeaeiaTh 00sI3aHHOCTH
B TPYIIIIE B COOTBETCTBHUM C TOCTABICHHBIMHU 3a/1a4aMH, CJICIUTD 32 BBIIIOJIHEHNEM IIJIaHA
JNEUCTBUM, aJIeKBaTHO OIICHUBAaTh COOCTBEHHBIM BKJaJ B JEATEIBHOCTh TPYIIIHI,
BBICTPAaNBaTh KOMMYHHKAaTHBHOE B3aUMOJCHCTBHE, YUUTHIBAsI MHEHNE OKPYKAIOIIKX.

K koniy oOyueHust B 8 kjacce mpeaMeTHbIE pe3yJbTaThl HA 0a30BOM YpPOBHE
JOJDKHBI OTpaXkaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:

MCIIOJIb30BaTh MOHATHUS: Macca U pa3Mepbl MOJIEKYJI, TEMJIOBOE IBU)KEHUE aTOMOB H
MOJIEKYJI, arperaTHbIC€ COCTOSIHHSI BEIIECTBA, KPUCTAJUTMUECKHEe W aMopdHBIC Tena,
HACBIIIIEHHBIN U HEHACBHIIIIEHHBIN Tap, BIAXHOCTh BO3/1yXa, TEMIIEpaTypa, BHYTPEHHSS

SHEPrusi, TEIIOBOM JIBUTATElb, JJIEMECHTAPHBIN JICKTPUUECKUAN 3apsifl, SJIEKTPUUECKOE
ToJie, MPOBOJIHUKHU U AUAJICKTPUKH, MOCTOSIHHBIN 3JIEKTPUUYECKUM TOK, MATHUTHOE TMOJIE;
pasnuyaTh sIBJIEHUS (TEIIOBOE PACIIMPEHUE U CKaTHE, TEIUIONepeaayda, TENIoBOe
paBHOBECHE, CMAayMBaHWE, KANWUISIPHBIC SIBJICHUS, MCIIAPECHHE, KOHJACHCAIHS,
IJIABJICHHUE, KPUCTAJUIA3ALHS (oTBepaeBaHuE), KHUIICHUE, TerJIoneperaya
(TEenI0MpPOBOHOCTh, KOHBEKIUS, WU3JIYyUYCHHE), DJICKTPU3ALMS TEJ, B3aUMOJCHCTBUE
3aps0B, JNEUCTBUSL DJICKTPUUECKOrO TOKA, KOPOTKOE 3aMBIKAHHWE, B3aWUMOJICHCTBUE
MAarHuToOB, JEHCTBUE MArHUTHOTO MOJII HA MPOBOJHUK C TOKOM, AJIEKTPOMArHUTHas
WHIYKIUS) 10 ONUCAaHWI0 MX XapaKTEpPHBIX CBOMCTB M Ha OCHOBE OIIBITOB,
JEMOHCTPUPYIONINX TaHHOE (PU3UUYECKOE SIBICHUE;

pacro3HaBaTh MPOSBICHUE H3YYEHHBIX (PU3MUECKUX SIBIICHUM B OKpPY>KarOIIEM
MUpe, B TOM 4ucjie (U3NUecKue SBJICHUS B MPHUPOJE: MOBEPXHOCTHOE HATSKEHHE U
KalWJUISIPHBIC SIBJICHUSI B TIPUPOAE, KPUCTAUIBI B mOpupone, usiydeHue CoirHua,
3aMep3aHue BOAOEMOB, MOpCKHE OpHu3bl, 0Opa3oBaHHWE pOCHI, TymaHa, WHEs, CHeEra,
AJIEKTPUUYECKHUE SIBJICHUS B aTMOc]epe, AIEKTPUUYECTBO KUBBIX OPTaHU3MOB, MarHUTHOE
noJie 3eMiiu, Jpeid MmoarocoB, POJIb MATHUTHOTO MOJS JUIs )KU3HU Ha 3emiie, MOJspHOe
CUSIHME, TIPU OTOM TEPEBOJIUTH NPAKTUUECKYH0 3aJadyy B Yy4eOHYI0, BBIICIAThH
CYIIIECTBEHHbBIC CBOMCTBA (MTpU3HAKU) (PU3NUECKUX SIBJICHUI;

OTNUCHIBATh HW3YYEHHbIC CBONCTBAa Tel U (DU3NYECKUE SIBJICHUS, HCIOIb3Ys
dbu3nYecKre BEJIMYMHBI (TeMIepaTypa, BHYTPEHHSSI SHEPIus, KOJIMYECTBO TEIUIOTHI,
yAelbHas TEIVIOEMKOCTh BEILECTBA, YACNbHAS TEIUIOTA IUIABJIEHUS, yJEJIbHAS TEIUIOTa
napooOpa3oBaHusl, ylelbHas TEIUIOTa CrOpaHHUs TOIUIMBA, KO3(PQOUUUEHT IMOJIE3HOTO
JICUCTBHS TEIUJIOBOM MAIWHbI, OTHOCUTEJIbHAS BJIAXKHOCTh BO3/1yXa, JJIEKTPUUECKUN
3apsij, CUJIa TOKA, MJIEKTPUUYECKOE HANPSKEHUE, COTPOTUBJIEHUE IPOBOJHUKA, YIEIBHOE
CONPOTHBRJICHUE BEIIECTBA, pad0Ta U MOIIHOCTh AJEKTPUUECKOT0 TOKA), MPU OMUCAHUU
MPAaBWIBHO TPAKTOBAaTh (PU3MYECKUM CMBICI HCIOIB3YEMbIX BEIUYMH, O003HAUCHUS U
eAUHUIIBI  (U3UYECKUX BEJIMYMH, HAXOAUTh (HOPMYJbI, CBSI3BIBAIOIIUE JAHHYIO
(GU3NYECKYI0 BEIMYMHY C JPYTMMH BEJIMYMHAMHU, CTPOUTHh TpadUKu HN3YYEHHBIX
3aBUCUMOCTEN (PU3UYECKUX BEJIMUUH;
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XapaKTEepHU30BaTh CBOMCTBA TeJ, (PU3MUECKHE SBJICHHUSI U TPOIECCHI, HUCIOIb3YS
OCHOBHBIE€ TOJIOKEHHUSI MOJIEKYJISIPHO-KUHETUYECKON TEOpUM CTPOEHUSI BEIIECTBA,
MPUHIUI CYTEPIIO3UIINH TT0JIeH (Ha KaYeCTBEHHOM YpPOBHE), 3aKOH COXpaHEHUs 3apsia,
3akoH OMa 11 yvacTka uenu, 3akoH Jlxoyns—JIeHra, 3aKOH COXpaHEHHUs! SHEPIUH,
IIPY ATOM J]aBaTh CJIOBECHYIO (POPMYIUPOBKY 3aKOHA U 3aMIMChIBATh €T0 MATEMAaTHYECKOE

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

CJIEICTBEHHBIE CBSI3U, CTPOUTH OOBsICHEHUE U3 1-2 jlormueckux maroB ¢ onopoi Ha 1-2
U3YYCHHBIX  CBOMCTBA  (DM3MUECKUX  SIBICHUH, (PUINYECKUX  3aKOHOB WU
3aKOHOMEPHOCTEN;

pemiaTh pacu€THble 3a1ayu B 2—-3 ACUCTBUS, HCIONB3YS 3aKOHBI U (OPMYIIbI,
CBA3BIBAIOIIME (PM3MUECKUE BEJIMUMHBI: HA OCHOBE aHAJIM3a YCIOBUS 33/1a4M 3alIMChIBAaTh
KpaTKO€ YCJIOBHE, BBISBJISITH HEIOCTATOK JAHHBIX JUIsl PEIICHUS 3aJadyd, BhIOUpATh
3aKOHBI U (POPMYJIbl, HEOOXOAUMBIE ISl €€ PEIICHMS], IPOBOIUTH PACUETHI M CPABHUBATh
MOJIy4YeHHOE 3HaY€HHE (PU3NYECKON BETUUMHBI C U3BECTHBIMH JJTAHHBIMU;

pacrno3HaBaTh MPOOJEMbl, KOTOPbIE MOXHO PEIINTh HPU MOMOUIM (PUIUUECKHX
METOJOB,  HCIOJb3ys  ONMCAHHE  MCCIEAOBAHUWsA,  BBIACISITH  MPOBEPSIEMOE
IIPEANOJIOKEHNE, OLEHUBATh IPABWIBHOCTh IOPsJKA IPOBEACHUsS UCCIEAOBaHUsA,
JIeJIaTh BBIBOJIBL;

MIPOBOJIUTH OMBITHl MO HAOMIONECHUIO (DU3UYECKUX SIBICHUNA WM (PU3NYECKHUX
CBOMCTB Ten (KanWUISIPHBIE SIBICHUS, 3aBUCHUMOCTb JIaBJICHUs BO3/1yXa OT €ro o0béma,
TEMIIEPATYPBI, CKOPOCTH ITPOLIECCA OCTHIBAHUS W HArpeBaHUs MPU U3JIyYEHUU OT LBETA
u3llydaome  (IOrjomarled) MOBEPXHOCTH, CKOPOCTb  MCHApEeHHs]  BOJbI
OT TEMIIepaTypbl JKUAKOCTH M IUIOIIAAU €€ IIOBEPXHOCTH, JJIEKTpU3alUsi Tel U
B3aMMOJICHCTBUE DJIEKTPUUYECKUX 3apsioB, B3aUMOJIEHCTBUE ITOCTOSHHBIX MAarHUTOB,
BU3yaJIM3alsl MATHUTHBIX IOJIEH MOCTOSIHHBIX MAarHUTOB, JEUCTBUSI MAarHUTHOTO IOJIS
Ha TPOBOJHUK C TOKOM, CBOMCTBA JJEKTPOMArHuWTa, CBOMCTBA SJIEKTPOJBUIATEIIS
MOCTOSTHHOTO TOKa): (OpMyJIMpOBaTh MPOBEPSIEMBbIE TMPEANOJI0XKEHUSI, COOUpaTh
YCTaHOBKY U3 IIPEJIOAKEHHOT0 000pYy1I0BaHUS, ONMCHIBATh XO/1 OIIbITA U (POPMYITUPOBATH
BBIBO/IbI;

BBIIIOJIHATh IPAMBIE W3MEPEHUS TEMIIEPATYPbl, OTHOCHUTEIBHOW BIIAXKHOCTH
BO3/lyXa, CUJbl TOKA, HANpsKEHUS C HCIOJIb30BAHHEM AaHaJIOTOBBIX MpPUOOpPOB U
JATYMKOB (PU3NYECKUX BEJIMYMH, CPABHUBATh pE3ylbTaThl M3MEPEHUU C Y4ETOM
3aIaHHON a0COJIFOTHOM TTOTPENTHOCTH;

POBOJUTH UCCIEAOBAHUE 3aBUCUMOCTH OJHON (PU3NYECKON BEIIMYMHBI OT APYron
C UCIOJIb30BAaHUEM MPSAMBIX HM3MEPEHHI (3aBUCHMOCTH COMNPOTUBIIECHUS MPOBOJIHUKA
OT €r0 JJIMHBI, TUIOIIAN MTOMIEPEYHOTO CEUYECHHS U YAECIBHOTO CONPOTUBIIEHUS BENIECTBA
IIPOBOJHUKA, CUJIbI TOKA, UAYILIETO Yepe3 MPOBOAHUK, OT HANPSHKEHUST HA MPOBOIHUKE,
UCCJIEIOBAHNUE TIOCJEA0BATEILHOIO W TapaJJIeIbHOTO COEIUHEHUH MPOBOJHUKOB):
IJIAaHUPOBATh UCCJEIOBAHUE, COOMPATh YCTAHOBKY M BBINIOJIHATH U3MEPEHUS, CIenys
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peJIOKEHHOMY IUIaHy, (PMKCUPOBATh PE3YyJIbTAaThl MOJIYYCHHON 3aBUCHMOCTH B BHUJE
TaOJIUL ¥ TPapUKOB, €1aTh BHIBOJIBI 10 PE3YJIbTaTaM HUCCIIEI0BAHUS;

MIPOBOANTH KOCBEHHBIC U3MEPEHUS PU3NUECKUX BEJIHUNH (yAeIbHas TETIOEMKOCTD
BEIIECTBA, CONPOTUBIICHUE MPOBOJHUKA, padOTa U MOIIHOCTb AJIEKTPUUYECKOTO TOKA):
IUIAHUPOBAaTh U3MEPEHHUs, COOMpaTh HKCIEPUMEHTAIbHYIO YCTaHOBKY, CIEAys
IpEJI0KEHHON HHCTPYKIUH, U BBIYUCIIATh 3HAUEHNUE BEJIMUNHBI,

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

XapaKTEpHU30BaTh NPHUHIMIBI JEHCTBUS H3YyYEHHBIX MPUOOPOB M TEXHUYECKHX
YCTPOMCTB C ONOpPOM Ha WX ONUCAHUS (B TOM 4YHCIIE: CUCTEMa OTOIUICHUS JOMOB,
TUTPOMETpP, TapoBas TypOMHA, aMIEPMETP, BOJBTMETP, CUYETUMK BIEKTPUUYECKOU
OHEPrUM, DJIEKTPOOCBETUTENbHBIE NPUOOPBI, HArpeBaTEIbHbIE 3JIEKTPONPHUOOPHI
(mpuMepbl), BJIEKTPUUECKUE MPEAOXPAHUTENN, 3JIEKTPOMArHUT, 3JIEKTPOJBUraTellb
IIOCTOSTHHOTO TOKa), HCHOJb3ysl 3HAHHUA O CBOMCTBaX (U3MYECKUX SBJICHUUA U
HEoO0XOouMble (PU3NUYECKNE 3aKOHOMEPHOCTH;

pacrno3HaBaThb IPOCTbIE TEXHUYECKHE YCTPOWCTBA M H3MEPUTENIbHbIE NPHUOOPHI
110 CXEMaM U CXEMaTUYHBIM PUCYHKaM (>KHJIKOCTHBIA TEPMOMETP, TEPMOC, IICUXPOMETD,
TUTPOMETp, JIBUTaTelb BHYTPEHHErO CrOPAHMs, JJIEKTPOCKOI, PEOCTAT), COCTABIATh
CXEMbI JJIEKTPUYECKHX LIETEN C IMOCIeI0BATEIbHBIM U MAapauIeIbHBIM COECAMHEHUEM
3JIEMEHTOB, pa3jinyasi yCIOBHbIE 0003HAYEHUS FJIEMEHTOB JIEKTPUUYECKUX LETEH;

MPUBOANTH TMPUMEPHl (HAXOIUTHh HWH(MOPMAIMIO O MPUMEpPAX) MPAKTHUYECKOIrO
UCIIOJIb30BaHUsI (PU3MYECKMX 3HAHUM B TOBCEAHEBHOW XU3HMU Mg OOecreyeHus
0€301aCHOCTH IpY 0OpAIIEHUH ¢ MPUOOPAMU U TEXHUYECKUMU YCTPOWCTBAMU, 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(OpMaLUIO, KOTOpas SBISETCA NPOTUBOPEUYMBOM WM MOXKET ObITh
HEJIOCTOBEPHOM;

WCIIOJIb30BaTh TMPHU BBINOJHEHUH Y4YEOHBIX 3aJaHUU HAYYHO-TIOMYJISIPHYIO
JUTEPaTypy (U3UUYECKOTO COAEp)KaHMs, CIPaBOYHbIE MaTepHUalIbl, PECYpPChl CETU
WuTepHeT, BIageTh MNpuUEMaMH KOHCIEKTHUPOBAHUA TEKCTa, MpeoOdpa3zoBaHUs
nH(pOpMaIKU U3 OJTHON 3HAKOBOW CUCTEMBI B IPYTYIO;

co371aBaTh COOCTBEHHBbIE MUCHMEHHBIE M KPATKHUE YCTHbIE COOOIIEHMs, 00001mas
UH(OPMAIMIO U3 HECKOJIBKUX HMCTOYHUKOB (PU3MYECKOTO COAEpPKaHUSA, B TOM YHCIIE
nyOJMYHO  TPENCTaBIATh  pe3yJbTaThl  MPOEKTHOM  WJIM  HMCCIEeN0BaTEIbCKOU
NEeSATEIbHOCTH, TIPU 3TOM IPAMOTHO HMCIOJIb30BaTh M3YYEHHBIM MOHATUWHBINA anmmapar
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 JEHUCTBUW M KOPPEKTUPOBATh €ro, aJeKBATHO
OIIECHMBaTh  COOCTBEHHBIM  BKJIAJ B  JCSATENbHOCTb  TPYNIbI,  BBICTPanBaTh
KOMMYHHUKATUBHOE B3aUMOJIEHCTBUE, IPOSBIISSI TOTOBHOCTH pa3peniaTh KOH(IUKTHI.
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K koHmy oOyuenus B 9 kijacce mpeaMeTHBIC pe3yJbTaThl Ha 0a30BOM ypOBHE
JOJDKHBI OTpaXkaTh CPOPMUPOBAHHOCTH Y OOYYAIOIINXCS YMEHUM:

UCIIOJIb30BaTh MOHATHUS: CHUCTEMa OTCU€Ta, MaTepuaibHas TOuYKa, TPACKTOPHS,
OTHOCUTEIBHOCTh MEXaHWYECKOTO ABWXKEHUS, nedopmanus (ynpyras, miacTHueckas),
TpEHUE, IIEHTPOCTPEMUTENHHOE YCKOPEHNE, HEBECOMOCTD M TIEPETPY3KH, IICHTP TSHKECTH,
abCOJIIOTHO TBEPJIOE TEJO, LIEHTP TSHKECTH TBEPJOTO Telld, paBHOBECHE, MEXAHUYECKUE
KOJIeOaHMs U BOJIHBI, 3BYK, HHPPA3BYK U YIbTPA3BYK, JIEKTPOMArHUTHBIC BOJIHBI, IITKAJIa
AJIEKTPOMArHUTHBIX BOJIH, CBET, OJIM30PYKOCTh U AAIIBHO30PKOCTh, CIIEKTPBI UCITYCKaHUS
U TIOTJIONIEHus, anbda-, 0eTa- U TaMMa-u3IydeHus, M30TOIIbl, SiepPHAs SHEPTeTHUKA;

pasznuyaTh SBJICHHS (PaBHOMEPHOE M HEPAaBHOMEPHOE MPSIMOJIMHEHHOE JIBIKCHHUE,
PaBHOYCKOPEHHOE MPSIMOJIMHEMHOE JBUXKEHUE, CBOOOTHOE MaJIEHHUE TeJ, PABHOMEPHOE
JIBIDKEHWE TI0O OKPY)KHOCTH, B3aWMOJCHCTBHE TEJ, pPEAKTUBHOE JIBIDKCHHE,
KoJie0aTeIbHOE JBM)KCHHE (3aTyXarolle M BBIHYXJICHHbIE KOJIeOaHUs), pPE30HAHC,
BOJIHOBOE JIBUKEHHUE, OTPAKEHUE 3BYKa, MPSIMOIMHEITHOE pacpoCTpaHeHUE, OTPAKEHUE
Y [IPEJIOMJICHUE CBETA, TOJIHOE BHYTPEHHEE OTPAXKEHHUE CBETA, Pa3JIOkKEHUE O€JI0ro CBeTa
B CIEKTP M CJIOXKEHUE CIEKTPAJIbHBIX I[BETOB, JMCIEPCUS CBETa, €CTECTBEHHAs
PaIOAaKTUBHOCTh, BOBHUKHOBEHUE JIMHEHYATOTO CIIEKTPa U3TYyUYEHHs) MO0 OMMMCAHUIO UX
XapaKTEPHBIX CBOMCTB W Ha OCHOBE ONBITOB, IEMOHCTPHUPYIONIUX JaHHOE (PU3NIECKOe
SIBJICHUE;

pacmo3HaBaTh MPOSBICHUE U3YICHHBIX (PU3NUECKUX SIBJICHUH B OKPYKAIOIIEM MUPE
(B TOoM uucie (GpU3ndYecKre sIBJICHUS B IPUPOJIE: MPUIUBBI U OTJIHUBBI, IBHKCHHUE TIJIAHET
ConHEeYHON CHCTEMBI, pEaKTUBHOE JBUYKEHUE JKUBBIX OPTaHU3MOB, BOCIIPUSTHE 3BYKOB
KUBOTHBIMH, 3EMJICTPSICEHUE, CEMCMHYECKHUE BOJHBI, I[yHAMH, 03XO, IIBETa TEI,
ONTHYECKUE  SBJICHUS B  MPUPOJE, OMOJOTHYECKOE  JICUCTBHE  BUIUMOTO,
yIbTPadUOIECTOBOTO M PEHTIEHOBCKOTO H3Ty4YeHUH, €CTECTBEHHBIM PaJIMOAKTHBHBIN
(G oH, KOCMHYECKHE JTyUH, PaTHOAKTUBHOE U3ITyYCHHE MPUPOTHBIX MUHEPAJIOB, ICHCTBUE
PAIMOAKTUBHBIX HW3JIYYEHUH Ha OpraHu3M 4deloBeKa), MNpPH OTOM TIEPEBOJUTH
MPAKTUYECKYIO 3a/7ady B y4eOHYIO, BBIICIATH CYIICCTBEHHBIC CBOWCTBa (MPU3HAKH)
(bu3NYECKUX SBICHU;

OMKCHIBATh HW3YYCHHBIC CBOWCTBA Tel W (PU3MUYECKHE SBIICHUS, WCIOIB3YS
bu3nYecKue BEIMYMHBI (CpeAHSAs M MTHOBEHHAs CKOPOCTh Teja MPU HEPAaBHOMEPHOM
JBIDKEHUHU, YCKOPEHUE, MepeMelieHue, MyTh, yrioBas CKOPOCTh, CUJIa TPEHHUS, CHJIA
YIPYTOCTH, CUJIa TSHKECTH, YCKOPEHHE CBOOOIHOTO MajCHMsI, BEC Teja, UMITYJIbC Tena,
UMITYJIBC CHJIBI, MEXaHWYECKas paboTa W MOIIHOCTh, MOTCHIIMAJIbHAS SHEPTHs Tea,
MOJHSTOTO HAJ TOBEPXHOCTHIO 3€MJIM, MOTCHIIMANbHAS JHEPTHsS CKATOU MPYKUHBI,
KHHETHYECKas SHEPTHS, TIOJTHAS MEXaHWYECKasi SHEPTHs, TIEPUOJT M YacTOTa KOJICOAHMH,
JUIMHA BOJHBI, TPOMKOCTh 3ByKa W BBICOTA TOHA, CKOPOCTh CBETA, IOKA3aTeNb
MPEIIOMJICHUST CPENbl), MPH ONKMCAHWM TPABWIBHO TPAKTOBATh (U3UYECKUH CMBICIT
UCIIOJIb3yEMbIX BEIMYUH, 0003HAUCHUS W €AUHUIBI (PU3MUECKUX BEJIMYMH, HAXOJUTh
(bopMyIIbl, CBS3BIBAIONINE NaHHYIO (U3MYECKYIO BEIWYMHY C APYTHMH BEIMYWHAMU,
CTPOUTH TPpaPUKN N3YICHHBIX 3aBUCUMOCTEH (PU3NUECKUX BEIINYUH;
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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 OTPAKCHUS M TIPEIIOMJICHUS CBETA, 3aKOHBI COXPAHCHUS 3apsI0BOTO
U MacCOBOTO UYHCEN TIPH SJISPHBIX pPEaKIusAX, MPH OTOM JaBaTh CIOBECHYIO
(GhOpMyITMPOBKY 3aKOHA U 3alTMCHIBATh €T0 MATEMATHUECKOE BBIPAKCHHE;

OOBSACHATH (PU3NYECKUE TPOIIECCHl W CBOWMCTBA TEJ, B TOM YHCIIE M B KOHTEKCTE
CUTyalluii  TPAKTHUKO-OPUEHTUPOBAHHOTO  XapakTepa:  BBIABIATH  HMPHUUYUHHO-
CJICJICTBEHHBIC CBSI3U, CTPOUTH OOBSICHEHNE U3 2—3 JIOTHYECKHX IIaroB ¢ OMopoi Ha 2—3
W3YYCHHBIX  CBOHCTBA  (DM3WUYECKUX  SIBJICHUH, (U3MUECKHX  3aKOHOB  WIIA
3aKOHOMEPHOCTEH;

pemiath pacuéTHble 3amadyd (OMHUparoIIuecs Ha cucTeMy H3 2-3 ypaBHCHHM),
WCITIOJIB3YysI 3aKOHBI M (OPMYJIBI, CBS3bIBAIONINE (DU3UYCCKHE BEITUYMHBI: HA OCHOBE
aHaM3a yCIIOBUA 3aJ[a4M 3alMChIBAaTh KPATKOE YCIOBHE, BBIABIATH HEJIOCTAIOIINE WITH
U30BITOYHBIC JAaHHBIC, BHIOMpATh 3aKOHBI U (HOPMYJIBI, HEOOXOAMMBIC I PEIICHHUS,
MIPOBOJIUTH PACUETHI U OTICHUBATH PEATMCTUIHOCTD MOTYICHHOTO 3HAYCHUS (PU3HICCKON
BEJIMYUHBI;

pacno3HaBaTh MPOOJIEMbI, KOTOPhIE MOXHO PEUIUTh MPHU MOMOIIM (PU3HYECKHUX
METO/IOB,  HWCIIONB3yS  OMHCAHUE  WCCICIOBAHWSA,  BBIACIATH  MPOBEPSIEMOE
MIPEANOJIOKEHNEe, OIICHUBATh IPABUIBHOCTHh TMOPSAKAa TPOBEICHUS WCCICIOBAHUS,
JieaTh BBIBOJIbI, HHTEPIIPETUPOBATH PE3YJIbTATHl HAOIIOACHUIN U OMBITOB;

IIPOBOJUTH OMNBITHl MO HAOMIOJACHUIO (U3MUECKUX SBICHUN WM (DUINYECKUX
CBOMCTB Ten (M3ydeHHe BTOpPOTO 3akoHa HpIOTOHA, 3aKOHA COXpaHEHHUS HSHEPTHH,
3aBUCUMOCTh TIepHOia KOJIeOaHN TTPYKUHHOTO MasTHUKA OT MACChl Tpy3a M )KECTKOCTH
NPYXKHWHBI W HE3aBUCHUMOCTh OT aMIUTUTYABl MajblX KOJeOaHWH, TPSMOJIMHEHHOE
pacmpocTpaHeHUE CBeTa, pa3jioKeHHWe OeNoro CBeTa B CIEKTp, M3yYE€HHUE CBOWCTB
M300paKeHus B TUIOCKOM 3€pKajie U CBOMCTB M300pa)KeHUs MpeaMeTa B coOMparolei
JIMH3€E, HaOJII0ICHUE CIJIONIHBIX M JIMHEHYATHIX CTIICKTPOB M3YyUEHHUS): CAMOCTOSTEIHHO
coOupaTh YCTaHOBKY U3 U30BITOYHOTO HAOOpa 000PYy0BaHUS, OTUCHIBATH XOJI OIbITA U
€T0 pe3yJIbTaThl, POPMYIUPOBATH BEIBOIBI;

IPOBOJUTH TIPU HEOOXOAMMOCTH CEPHUIO MPSMBIX U3MEPEHHM, ONpenesisis CpeaHee
3HAUYCHHE U3MEpSAEMON BeTUYHHBI ((POKYCHOE pacCcTOsHUE COOUparolIel JIMH3bI),
000CHOBBIBaTh BBIOOD CIOCO0a U3MEpEeHUs (M3MEPUTEIBLHOTO TPUOOPA);

MIPOBOJIUTH UCCIICIOBAHNE 3aBUCUMOCTEHN (PU3MUECKIX BETUYNH C UCTIOIH30BAHUEM
MPSIMBIX U3MEPEHHI (3aBUCUMOCTD ITyTH OT BPEMEHH TMPU PABHOYCKOPEHHOM JIBU>KEHUU
0e3 HavYaJIbHON CKOPOCTH, TIeproa KoJieOaHWH MaTEMaTHISCKOTO MasTHUKA OT JIJTHHBI
HUTH, 3aBUCUMOCTH YIJIa OTPaKEHUS CBETAa OT yrja MaJeHUs W YIJia MPEeIoMIICHUS
OT yIJia TaJieHus): IJIAaHUPOBATh UCCIIEIOBAHNUE, CAMOCTOATEIILHO COOMPATh YCTaHOBKY,
(bUKCUpPOBaTh PE3yJIbTaThl MOJYYEHHON 3aBUCUMOCTH (DU3MUYECKHX BEIMYHUH B BHUJC
TabnuIl ¥ TpauKOB, AEJIaTh BHIBOJBI 10 Pe3yJbTaTaM UCCIEIOBAHMS;
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MPOBOANTHh KOCBEHHBbIE M3MEPEHUS (U3MYECKUX BEIUYMH (CPEAHSSI CKOPOCTh H
YCKOpEHHE Tejla MPU PaBHOYCKOPEHHOM JBUKEHUHU, YCKOPEHUE CBOOOJIHOTO MaJICHUS,
HKECTKOCTh TPY>KUHBI, KOAPOUIIMEHT TPEHUs CKOJBXKEHUS, MeXaHudeckas pabora u
MOIIIHOCTb, YaCTOTA U MEPUO]I KOJIeOaHNI MaTeMaTHUYECKOTO U MPY>KUHHOTO MassTHUKOB,
ONTHYECKasi CUJia COOMPAOIICH JTUH3bI, PAIMOAKTUBHBIN (DOH): TUIAHUPOBATH U3MEPEHUS,
coOHMpaTh 3KCHEPUMEHTAIBHYIO YCTAaHOBKY U BBIIIOJHATH H3MEPEHHS, CIEIys
NPEMIOKEHHOW HWHCTPYKIMU, BBIYMCIATh 3HAYEHUWE BEIUYMHBI W aHAJIU3UPOBATh
MOJTYYEHHBIE PE3YJIBTATHI C YUETOM 3aJaHHOM NOTPEIIHOCTU U3MEPEHU;

coONo/IaTh MpaBWJIa TEXHUKH OE30MacHOCTH IMpu padbore ¢ J1adopaTopHBIM
000pyTI0BaHUEM;

pazauyaTh OCHOBHBIE IPU3HAKH M3YUYEHHBIX (PU3HMUECKUX MOJENEH: MaTepruaibHas
TOYKa, AO0COJIOTHO TBEPIOE TENIO, TOUYCYHBIM HMCTOYHUK CBETA, JIyd, TOHKAs JIMH3A,
IUTAaHETApHAsI MOJENb ATOMA, HYKJIOHHAS! MOJIETb aTOMHOTO s1/1pa;

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
CBETOBOJIbl, CIIEKTPOCKON, JO3UMETp, Kamepa Buibcona), wucnonb3ys 3HaHUS
0 CBOMCTBaX (PU3NYECKUX SBJICHUN U HEOOXOIUMBIE (PU3HUECKHE 3aKOHOMEPHOCTH;

UCIIOJIb30BaTh CXEMbl M CXEMAaTHYHbIE PHCYHKHM H3YYEHHBIX TEXHHUYECKUX
YCTPOMCTB, U3MEPUTEIbHBIX MPUOOPOB U TEXHOJIOTUYECKUX MPOIECCOB MPHU PELICHUU
y4€OHO-IPAKTUYECKUX 3a/ay, ONTHUYECKHE CXEMbl I TOCTPOEHUS H300paxeHui
B IJIOCKOM 3€pKajie U cCOOMparouieil JINH3E;

OPUBOJUTH MpUMEPHl (HaXOAUTh MHGPOPMALUIO O MpUMEpax) MNPAKTUYECKOTO
UCIIOJIb30BaHUsl (PU3NYECKUX 3HAHWW B TMOBCEIHEBHOM JKHU3HU ISl OOecrnedeHus
O0e3omacHOCTH TMpu OOpalieHuH C NpudOpaMu M TEXHUYECKUMH YCTPOWCTBAMH,
COXpaHEHUs 3JJ0POBbsS U COOJIIOICHHS] HOPM SKOJIOTMYECKOTO MOBEJIEHUS B OKpYKatoLen
cpeng;

OCYIIECTBIIATh MOUCK HH(popManuu Qundyeckoro coaepxxkanusi B HHtepHere,
CaMOCTOSITENIbHO (HOPMYJUPYs TOMCKOBBIM 3alpoc, HAXOAUTb MYTH OINpPEIEICHUS
JIOCTOBEPHOCTH TOJYY€HHOH MH(POpMAIMM HAa OCHOBE HMEIOLIUXCS 3HaHUM U
JOTIOJTHUTENBHBIX UCTOUYHUKOB;

WCIIOJIb30BaTh TMPHU BBINOJHEHUH Y4YE€OHBIX 3aJaHUi HAYYHO-TIOMYJISIPHYIO
auTepaTypy (U3MUYECKOTO COAEpKaHMs, CIPaBOYHbIE MaTepHalibl, PECypChbl 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 IPOEKTHOM WIIM UCCIIEI0BATENBCKON IEATEIbHOCTH, IPH 3TOM
TPaMOTHO HCHOJIb30BaTh MW3YYEHHBIM IIOHATUMHBIA ammapar M3y4aeMoro paszesa
GU3MKK M CONPOBOXKJAATh BBHICTYIJIEHUWE TMpE3eHTAlMel ¢ Yy4€TOM OCOOEHHOCTEH
ayJIMTOPUH CBEPCTHUKOB.
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7 KJIACC
Ne HaunmMenoBanue KomnuectBo | [Iporpammuoe comepkanue |  OCHOBHBIC BUJIBI JEATSIHHOCTH 00yUJaIOIIHXCS
/1 pa3zesioB U TEM 4acoB

y4e0HOTO MpeamMeTa

Pazznen 1. ®usnka u ee poJb

B IOBHAHUHU OKPYKAKOIIEro MUpa

1.1 | ®usuka—Hayka 2 ®du3nka — HayKa o npupojie. | BrisiBiaeHUe paznuuuil Mexx1y GU3HUYECKUMU U
0 MpUpoe SBneHUsI IPUPOIBI. XUMHUYECKUMH TPEBPAIICHUSIMH.
dusnyeckue sIBIEHUS: PacmoznaBanue u kinaccuukanus GU3nIecKux
MEXaHUYECKHE, TEIUIOBLIE, | SIBJIEHUHM: MEXaHUYECKUX, TEIIOBBIX,
ANEKTPUUYECKHE, ANEKTPUIECKUX, 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 MpHoopa.

BeJIMUUH. PU3NUECKUE
npubopsl. [lorpemHocts
U3MEPEHNN
MexayHapoaHasi cucteMa
€IUHULL

N3mepenne MTMHEeNHBIX pa3MepPOB TEI U

IIPOMEKYTKOB BPEMEHHU C YUETOM IOTPEIIHOCTEN.

N3mepenne 00bEMa KUAKOCTH U TBEPAOTO TEA.
N3mepenne temnepaTypsl Py MOMOILIA
YKUJIKOCTHOTO TEPMOMETPA U JaTUYUKA
TEMIEPATYPHI.

BrinonHeHne TBOpUECKHUX 3a4aHUM 110 TTIOUCKY
CIIOCO0OB U3MEPEHUSI HEKOTOPBIX (PU3NIECKUX
XapaKTEPUCTHUK, HAIPUMED, Pa3MEPOB MAJTBIX
00BEKTOB (BOJIOC, MPOBOJIOKA), YIATEHHBIX
00BEKTOB, OOJIBITNX PACCTOSHUMA, MAJTBIX
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IPOMEKYTKOB BpeMeHH. O0CyKIeHne
HpeJiaraeéMbIX Coco00B

1.3. | EcrecTBenHO- 2 Kak ¢usuka u npyrue BriaBrkeHre runoTes3, 00bACHAIOIMIMX IPOCThIE
HAy4YHBIN METOA €CTECTBEHHBIE HAYKU SBJICHMSI, HAIIPUMeED:
MO3HAHUS U3y4aroT IpUpPOAY. — II0YEMY OCTAHABIIMBAETCS ABHKYILEECS
EcrecTBeHHO-Hay4YHBIN 10 TOPU30HTAJILHOM OBEPXHOCTH TEINO;
METOJI TO3HAHUS: — IIOYEMY B KAPKYIO IOTOAY B CBETJION OACKIE
HaOJIIOJICHNE, TOCTAaHOBKA MpOXJIAAHEHN, YeM B TEMHOU. [Ipennoxenune
Hay4HOI'0 BONpOcCa, CIIOCOOOB MPOBEPKU TUIIOTE3.
BBIJIBUKEHUE TUIIOTE3, [IpoBeaenue ucciaenoBanusl Mo NPOBEPKE KaKoil-
HKCIIEPUMEHT IO IPOBEPKE | TUOO TUIOTE3bI.
TUIO0TE3, 00bICHEHUE [TocTpoenue npocTerdmmx Moaenen Gu3nIecKux
Ha0JII0/1aeMOT0 SIBJICHUS. SBJICHU (B BUJIE PUCYHKOB WJIM CXEM), HAIPUMED
Onucanue pu3NIECKUX naJieHUe MpeaMeTa; NpSIMOIMHEHHOE
SBJICHUH C TOMOIIbIO pacnpoCTpaHEHUE CBETa
MOJIEJIEN
Htoro no pazneiny 6

Pa3nen 2. IlepBoHayainbHble

CBCACHHUSA O CTPOCHHUH BELIECTBA

2.1

Crpoenue BeliecTna

1

CtpoeHue BelecTna:
aTOMBI U MOJIEKYJIBI, KX
pazmepsbl. ONbITHI,
JIOKa3bIBAIOIIME
TUCKPETHOE CTPOEHHE
BEIIECCTBA

HaGmroienne u mHTEpIpETaIns OMBITOB,
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 MuUKpockone (ACM) —
naboparopHas pabota o teme: «OreHKa
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TaMeTpa aToMa METOJIOM PSIOB
(c ucrionb3zoBanueM Gotorpaduii)y».
Omnpenenenue pa3MepoB MajbIX Tel

2.2 | IBmxeHne u
B3aMMO/ICHCTBUE
YaCTHII BEIISCTBA

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

C TEeMIEPaTypoil.
BpoyHoBcKO€ ABUKEHHE,
b dy3us.
B3aumoneiicTBue 4acTuiy
BEILIECTBA: MPUTSKCHUE U
OTTAJIKUBAHUE

Habmonenue u 06bacHeHue OpOyHOBCKOTO
JBIKCHUS U sBJICHUS TUdPy3un.

[IpoBenenue u 0OBICHEHHE OTBITOB

110 HaOJIIOJEHHUIO TEIIOBOTO PACIIUPEHUS ra30B.
[IpoBenenue u 0ObSICHEHHUE OIBITOB IO
O0OHapY>KEHUIO CHJI MOJICKYJISIPHOTO TIPUTSKECHUS
Y OTTAJIKUBAHUSI

2.3 | ArperatHbie
COCTOSIHMSI BEIIECTBA

ArperatHbi€ COCTOSTHUA
BEILIECTBA: CTPOCHUE ra3oB,
KUJIKOCTEU U TBEPABIX
(KpUCTaJUIMYECKUX ) TEL.
B3anmocBs3e Mexay
CBOMCTBAaMU BEILIECTB

B Pa3HbBIX arperaTHbIx
COCTOSTHUSX U UX
ATOMHO-MOJIEKYJISIPHBIM
ctpoerHueM. OcoOeHHOCTH
arperaTHbIX COCTOSIHUM
BOJIbI

Onucanue (¢ UCMOIB30BaHUEM MPOCTHIX
MOjIeJIel) OCHOBHBIX Pa3IMUUd B CTPOSHUH Ta30B,
XKUIKOCTEH U TBEPABIX TEI.

OO0BscHEHNE MAJION COKUMAEMOCTH KUIKOCTEN U
TBEPIBIX TN, OOJIBIION CKUMAEMOCTH Ta30B.
OObsicHeHue coxpaneHust PopmMbI TBEPABIX TE U
TEKY4YECTH KUIKOCTH.

[IpoBeacHME ONBITOB, TOKA3BIBAIOIINX, YTO

B TBEPIOM COCTOSIHUH BOIBI YACTHIIBI HAXOASATCS
B CpEJIHEM JaJibllie APYT OT Jpyra (MJIOTHOCTh
MEHBIIIE), YEM B JKUIKOM.

VY cTaHOBJIEHUE B3aUMOCBSI3U MEXKITY
0COOEHHOCTSIMU arperaTHhIX COCTOSTHUM BOJIbI U
CYIIIECTBOBAHNEM BOJIHBIX OPTaHU3MOB

(MC — 6uomnorus, reorpadusi)

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

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

HccnenoBanue paBHOMEPHOTO IBHXKCHHS,
OTIpe/ieNIEHUE ero MPU3HAKOB.

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

Omnpenenenne CKOpOCTH paBHOMEPHOTO
JBIDKEHUS (IIapuKa B )KUJIKOCTU, MOJIETTU
AJIEKTPUUECKOTO aBTOMOOUJIS U T.1.).
Onpenenenue cpeIHEN CKOPOCTH CKOJIbKEHUS
OpycKa WM IIapuKa 1o HAaKJIOHHOH TIOCKOCTH
Petenue 3a7a4 Ha onpeiesieHre MyTH, CKOPOCTH
¥ BPEMEHU PaBHOMEPHOTO JBUKCHUSI.

AHanu3 rpaduKoB 3aBUCUMOCTHU ITyTH U CKOPOCTH
OT BpEMEHU

3.2 | UHepuus, Macca, 4 SABneHne UHEPIUU. 3aKOH
TUIOTHOCTh uHepuuu. B3aumoencteue
TeJl KaK IpU4YrHa
U3MEHEHUSI CKOPOCTH
IBWKEHUS Tell. Macca Kak
Mepa UHEPTHOCTH Tea.
IImoTHOCTH BeniecTna.
CBs13b INIOTHOCTH

C KOJINYECTBOM MOJIEKYJT

B eUHMIIE 00BEMA
BEIECTBA

OOBsICHEHHE U TIPOTHO3UPOBAHUE SBJICHHIHA,
00YyCIIOBIICHHBIX HHEPIIUEH, HAIIPUMED, YTO
IPOUCXOJIUT IIPH TOPMOKCHHH MU PE3KOM
MaHEBPE aBTOMOOWIIS, TOYEMY HEBO3MOXKHO
MTI'HOBCHHO IPEKPATHTh ABMKECHUE HA BEJIOCHIIC]IC
W CaMOKaTe U T. 1.

[TpoBeacHUE M aHAIIN3 OIBITOB,
JEMOHCTPHPYIOIINX U3MEHEHUE CKOPOCTH
JBUKCHHS TEJIa B pe3yJIbTaTe ICHCTBUS Ha HETO
JAPYTUX TeIL.

Permenvie 3aau Ha onpe/ieieHre MacChl Tejla, ero
00BbE€Ma U INIOTHOCTH.
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[IpoBeneHue u aHamU3 ONBITOB,
JEMOHCTPUPYIOLIUX 3aBUCUMOCTh U3MEHEHUS
CKOPOCTH T€JIa OT €ro MaccChl IpH
B3auMoieicTBUM Tel. 3MepeHue macchl Tena
Pa3IMYHBIMU CTIOCOOAMH.

Ornpenenenre IOTHOCTH TEJIA B PE3yJIbTATe
U3MEpPEHHUs €ro Macchl U 00BEMA

3.3

Cwnna. Buape! cun

14

Cuia kak XxapakTepHUCTHKA
B3aUMOJEHCTBHUS TEN.
Cuna ynpyrocTu 1 3aK0H
I'yka. 3mepenne cuibl

C MMOMOIIBIO TMHAMOMETDA.
SIBNeHME TATOTEHUS U CUJIA
TskecTH. Criia TSKECTH
Ha JPYTuX TUIaHeTax.

Bec tena. HeBecomocTs.
CrnoxxeHue cui,
HaIpPAaBJIECHHBIX MO OJHOMN
IIPSIMOM.
PaBHOneMcTBYIOIIAS CUIT.
Cuna tpenus. Tpenue
CKOJIbKEHHS U TPEHUE
1okos1. TpeHue B npupoae
U TEXHUKE

N3ydenue B3auMOEHCTBUS KaK IPUYMHBI
MU3MEHEHUS CKOPOCTH TeJia WK ero AeopMaInu.
Onucanue peaibHbIX CUTyalil B3aUMOJIEHCTBUS
TEJ C TOMOIIBIO MOJIENIEH, B KOTOPBIX BBOAUTCS
MOHATHE U H300paKEHUE CHIIBI.

Wzyuenwne cuisl ynpyroctu. Mccnenoanme
3aBUCHUMOCTH CHJIBI YIPYTOCTH OT yJJTMHEHUS
PE3WHOBOTO LITHYPA WX TPY>KHUHBI

(c mocTpoeHueM rpaduka).

AHanu3 IpaKTUYECKUX CUTYAIUH, B KOTOPHIX
IPOSIBIISIETCS IEUCTBUE CUIIbI YIIPYTOCTH
(YnpyrocTs Msi4a, KpOCCOBOK, BETOK JIepeBa

u ap.).

AHanu3 cuTyalui, CBSI3aHHBIX C SBIICHUEM
TSATOTCHUS.

OO0bsicHeHUE OPOUTATBLHOTO ABUKEHUSI IJIAHET

C UCIOJIb30BAHUEM SIBJICHMSI TATOTEHUS U 3aKOHA
UHEPITUH.

N3mepenue Beca Tena ¢ HOMOIIbIO THHAMOMETPA.
O6ocHOBaHME ATOTO CIIOCO0a U3MEPEHHUSL.
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Ananm3 n MOJICIUPOBAHUC ABJICHUA HCBECOMOCTH.

DKCIEepUMEHTAIBHOE MTOJIYYEHUE MPaBUIIA
CJIOKEHUS CWJI, HAIPABJICHHBIX BJOJIb OJJHOU
npsiMoil. OrnpeienieHne BEITMYUHBI
PABHOJICMCTBYIOIIEH CHIL.

N3ydenune cuiibl TpEHUS CKOJIBKEHUS U CUIIBI
TPEHUs I1OKOSI.

HccnenoBanue 3aBUCUMOCTH CUJIbI TPEHUSA

OT CWJIBI JABJICHUS U CBOMCTB TPYIIIUXCS
ITOBEPXHOCTEMN.

AHaJIN3 IPAKTHYECKUX CUTYallUH, B KOTOPBIX
IIPOSIBIIICTCS IEUCTBUE CUIIBI TPEHUS,
UCIOJIB3YIOTCS CIIOCOOBI €€ YMEHBIIECHUS WIH
yBEJIMYEHHUS (KaTaHUE Ha JIbDKaX, KOHbKax,
TOPMOKEHNE aBTOMOOWJIS, UCTIOIb30BaHHUE
NOAIINITHUKOB, IIJIABAHUE BOJIHBIX KUBOTHBIX
u 11p.). Perienue 3agau ¢ uCHOIb30BaHUEM
dopMy1 A pacuéra CUIIbI TSKECTH, CUIIbI
YIPYTOCTH, CUIIbI TPEHUS

Htoro no pazgeny

21

Pa3znen 4. JlaBieHue TBEPABIX TeJl, dKMIAKOCTEN U ra30B

4.1

Hasnenue. Ilepenaua
JaBJICHUST TBEPABIMU
TEJIAMH, )KUIKOCTAMHU
Y ra3amu

3

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

Amnann3 1 00bsICHEHHUE ONBITOB U MMPAaKTHYCCKHUX

CUTYalluH, B KOTOPBIX MPOSBIISETCS CUIIA
JIaBIICHUSL.

O6ocHOBaHKE CIOCOOOB YMEHBIIECHUS U
YBEJIMYEHUS 1aBJICHUSI.

W3yuenue 3aBUCUMOCTH JaBJICHU ra3a
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[lepenaua naBienus
TBEPBIMU TEIIAMH,
KUIAKOCTSIMHU U Ta3aMH.
3akoHn [Tackans

0T 00bE€Ma U TEMIIEPATYPHI.

N3zyuenue ocoOeHHOCTEH nepeayn 1aBIeHUS
TBEPABIMH TENIAMH, KUAKOCTIMHU U Ta3aMH.
O060cHOBaHME PE3YIHTATOB OIBITOB
0COOEHHOCTSIMU CTPOCHHUS BEILIECTBA B TBEPIOM,
KHUJIKOM 1 ra3000pa3HOM COCTOSHUSX.
DKCTepuMEHTAIBHOE TI0Ka3aTeNIbCTBO 3aKOHA
Iackas.

Pemenwne 3anau Ha pacu€T gaBieHUs TBEPIOTO
Tena

4.2 | JlaBrieHUE )KUIKOCTH 3aBUCUMOCTH JTaBJICHUS HccnenoBanme 3aBUCUMOCTH JaBICHUS YKUIKOCTH
KUIKOCTH OT TIIyOUHBI. OT TJIyOUHBI OTPYKEHUS U TNIOTHOCTH KUIKOCTH.
[THeBMaTHueckue MamuHbl. | HabmoneHne nu 0ObICHEHHE THAPOCTATHICCKOTO
I'mppocrarnueckuii IapaJiokca Ha OCHOBeE 3akoHa [lackais.
napajokc. Coobmaromuecs | M3ydeHune coOOOMIAIONIMXCS COCY/IOB.
cocynsl. ['mapaBmuueckue | Pemenue 3amay Ha pacu€T NaBleHUS KUIKOCTH.
MEXaHU3MBbI OObsicHeHne TPUHITUIA TSUCTBUS
TUAPABIMYECKOTO Mpecca, MTHEBMATUYECKUX
MaIIIHH.
AHanu3 1 00bSICHEHUE MPAKTUYECKUX CUTYaIIUMH,
JEMOHCTPUPYIOIINX MPOSIBICHUE TaBICHUS
XKUIKOCTH ¥ 3aKkoHa [lackais, Harpumep
IIPOIIECCOB B OPTaHU3ME MPH TITyOOKOBOTHOM
HBIPSTHUU
4.3 | AtmochepHoe Atmocdepa 3emiu u DKCneprUMEHTAIBHOE OOHApYKEHUE
JIaBJICHUE aTMoc(epHoe JaBJICHHE. aTMOC(epHOro JTaBICHUS.

[IprumHEI cymiecTBOBaHUs

Anann3 1 00bICHEHUE OIBITOB U IMPAKTUYCCKUX
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BO3IYIITHON 000JI0YKH
3emuu. OnbiT Toppruuesnm.
N3mepenne armochepHoro
JaBJICHUS. 3aBUCUMOCTD
aTMOC(EpPHOTO JaBICHUS
OT BBICOTHI HaJl yPOBHEM
Mopsi. [Ipubopsl

JUTSI U3BMEPEHUS
aTMoc(epHOTro JAaBiIeHUs

CUTYalluH, CBA3aHHBIX C JICHCTBUEM
aTMOC(EepHOro J1aBICHUSI.

OOBscHEHNE CYLIECTBOBaHUS aTMOC(hEpHI
Ha 3eMJIe U HEKOTOPBIX IJIaHETaxX WK €€
OTCYTCTBHUSI Ha JPYTUX IU1aHeTax u JIyHe.
OO0bsacHEeHNE N3MEHEHHUS IIIOTHOCTH aTMOC(hEphl
C BBICOTOM U 3aBUCUMOCTH aTMOC(EPHOTO
JABJIEHUS OT BBICOTHI.

Pemenue 3a1au Ha pacu€t aTMOCPEPHOTO
JABJICHMUSL.

N3yuenue ycrpoiicTBa bapomeTpa-aHepoua

4.4

JleiicTBHE KUJIKOCTHU U
rasza Ha IOrpy>Ke€HHOE
B HUX TEJIO

JlencTBUE )KUJIKOCTH U Ta3a
Ha MOTPYKEHHOE B HUX
Tea0. BelTagkuBaromas
(apxumenioBa) cuiia. 3aKoH
Apxumena. [InaBanue Ten.
Bo3znyxormnaBanue

DKcnepuMeHTaIbHOE 0OHAPYKEHHE JIEHCTBUS
AKUJKOCTH U ra3a Ha NOTPYKEHHOE B HUX TENO.
Onpenenenre BITATKUBAOIIECH CUIIBI,
JICUCTBYIOIIEH Ha TEJIO, MOTPYKEHHOE

B JKUJIKOCTb.

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

B )KMIKOCTb YaCTH TeJIa U OT IJIOTHOCTH
YKUJIKOCTH.

IIposepka nezagucumocmu 8blmanrKusaroujeil
Cuvl, 0elcmayouell Ha mejo 8 HCUOKOCmu,
om maccwl mena.

HccnenoBanue 3aBUCMMOCTH Beca Tejia B BOJIE

0T 00bEMA OTPY>KEHHOM B )KUIKOCTh YaCTH Teia.
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Pewenue 3a1a4 Ha IpMMEHEHKE 3aKOHA
ApxuMea 1 yCloBUs IJIABAHUS TEIL.
KoncrtpynpoBsanue apeomerpa niun
KOHCTPYUPOBAHUE JIOJKU U OIIPEACIICHUE €€
IrpPy30H0AbEMHOCTH

Hroro no pazgeny

21

Pa3nen 5. PaboTa u MOIIIHOCTH. JHEprust

5.1

Pabora 1 MOIIHOCTH

3

Mexannyeckas padora.
MormHoCTE

OKCIEpUMEHTAIBHOE OIIPEICTICHHE
MEXaHUYECKOU pabOThI CUIIbI TSDKECTH

IIPY MAJICHAN TEeJa U CUIIbI TPEHUS

IpY pAaBHOMEPHOM MEPEMENIEHUH Tea

110 TOPU30HTAIBHON TOBEPXHOCTH.

Pacuér MoniHocTH, pa3BuBacMON IPHU NOABEME
110 JIECTHULIE.

Peienue 3a1a4 Ha pacu€T MexaHM4eCKO paboThI
Y MOILHOCTHU

5.2

[IpocThie MEXaHU3MBI

[IpocTbie MEXaHU3MBI:
pbIvar, 0JI0K, HAKJIOHHAs
MJI0CKOCTh. [IpaBuio
paBHOBECHS phlUara.
[Ipumenenue npasuia
paBHOBECHS pbIyara

K 0JIOKy. «30510TO€
npaBuiio» mexanuku. KITJ]
MPOCTBIX MEXaHU3MOB.
[IpocTeie MeXaHU3MBI

B OBITY ¥ TEXHHUKE

OrnpeneneHre BHIUTPHIIIA B CUIIE TTPOCTHIX
MEXaHU3MOB Ha MPUMEPE phluara, NOoJABUKHOTO U
HETIOABMKHOTO OJIOKOB, HAKJIIOHHOM IIOCKOCTH.
HccnenoBanue ycioBUsi paBHOBECHS pblyara.
OO0Hapy)eHre CBOMCTB MPOCTHIX MEXaHNU3MOB

B PA3JINYHBIX HHCTPYMEHTAX U MPUCITOCOOTICHUSX,
UCIIOJIb3YEeMbIX B OBITY M TEXHUKE, & TAK)KE

B ’KUBBIX OpraHU3MaXx.

DKCIepuMEHTaIbHOE J10Ka3aTeIhCTBO PAaBEHCTBA
paboT MpU MPUMEHEHUHU TPOCTHIX MEXaHU3MOB.
Onpenenenue KII/] HaKJIIOHHOM MJIOCKOCTH.
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Pemenune 3ana4 Ha MpuMEHEHUE TPaBUJIa
paBHOBecus peryara v Ha pacuét KIT/]

5.3 | Mexannveckas 4 MexaHuyeckast SHEpTHsL. DKCrepUMEHTAJIBHOE ONPEICIICHUE N3MEHEHNUS
SHEPrUs Kunernueckas u KUHETUYECKOW U MOTEHIIMATbHON YHEPTUU Tea
MOTEHILIMAIbHAs SHEPT U IIPU €r0 CKAaThIBAHUU 110 HAKJIOHHOM MJIOCKOCTH.
[Ipespamenue ogquoro Buaa | GopMynMpoBaHue Ha OCHOBE HCCIEAOBAHNUS
MEXaHHYECKON SHEPTUU 3aKOHA COXPaHEHUsI MEXaHUUECKON SHEPIUH.
B JpYyrou. 3aKoH O06cyxaeHue rpaHul] TPUMEHUMOCTH 3aKOHA
COXPAHEHUs SHEPTUU COXPAHEHHUS SHEPTUHU.
B MEXaHHKE Pemenue 3aau ¢ UCMOJIb30BAHUEM 3aKOHA
COXpPaHEHUs SHEPTUU
Hroro no pazaeny 12
PezepBHOE Bpems 3
OBIIEE KOJIMYECTBO 68
YACOB I10 ITPOI'PAMME
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8 KJIACC
No HanmenoBanue KomnuectBo | IIporpammHoe coaepkanue OCHOBHBIE BU/JIBI JICITCIIBHOCTH 00YUYaOIIUXCs
/1 pa3/iesioB U TeEM 4acoB
y4eOHOro rpeaMera
Pasznen 1. TenioBbI€e IBJIEHUA
1.1 | CrpoeHue u cBolicTBa 7 OCHOBHBIC TOJIOKECHHUS Habmronenue u nHTEpIIpeTalus OIbITOB,

BCIICCTBA

MOJIEKYJIIPHO-KMHETUYECKOU
TEOPUHU CTPOCHUS BEILECTBA.
Macca u pa3mepsl aTOMOB U
MoseKyd. OMbITHL,
ITOATBEPKAAOIINE
OCHOBHBIE ITOJIOKEHUS
MOJIEKYJISIPHO-KUHETUYECKOU
TEOPUHU.

Mopaenu TBEPAOTO, )KUAKOTO
¥ ra3000pa3HOr0 COCTOSIHUI
BEILIECTBA.
Kpucrammueckue n
amopdHbIe TeNA.
OOBsicCHEHHE CBOMCTB I'a30B,
YKUJIKOCTEU U TBEPABIX TEI
Ha OCHOBE I10JIOKEHUMN
MOJIEKYJISIPHO-KUHETUYECKOU
Teopuu. CMaunBaHUE U
KaNWUISPHBIC SIBJICHUSL.
TeruioBoe paclIupeHue u
cxKartue

CBHJICTEJILCTBYIOIIUX 00 aTOMHO-MOJICKYJIIPHOM
CTPOECHUU BEUIECTBA: OIBITHI C PACTBOPEHUEM
Pa3JIMYHBIX BEIIECTB B BOJIE.

Pemenue 3a1a4 no o1ieHMBaHUIO KOJMYECTBA
aTOMOB WJIU MOJIEKYJI B €IlMHHUIIE 00BEMA
BEILECTBA.

AHaJIN3 TEKCTa JPEBHUX aTOMUCTOB (Hampumep,
dbparmenTa nosmsl Jlykpenus «O npupone
BeIei») ¢ M310’)KEHHEM 000CHOBAaHUM aTOMHOM
rUnoTe3sl (CMbICIOBOE uTeHue). OleHKa
yOeIUTEeTbHOCTH ATUX 0OOCHOBAHUM.
OO0bsicHeHuEe OPOYHOBCKOTO JBUKEHUS, SIBJICHUS
mubdy3un 1 pazTuauil MEeXX1y HUIMH Ha OCHOBE
IIOJIOKEHUN MOJIEKYIISIPHO-KUHETUYECKOU
TEOPUU CTPOCHHUS BEIIECTBA.

OOBsicCHEHUE OCHOBHBIX Pa3jiInyuil B CTPOSHUH
ra3oB, )KUJIKOCTEU U TBEPIBIX TEN

C UCTIOJIb30BAHUEM TOJIOKEHUN MOJICKYJISIPHO-
KMHETUYECKOU TEOPHUH CTPOEHUS BEILIECTRA.
[IpoBenieHre ONBITOB MO BHIPAIIMBAHUIO
KPUCTAJLJIOB TOBAPEHHOM COJIM WJIU caxapa.
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[IpoBenennie 1 00OBICHEHUE OMBITOB,
JEMOHCTPUPYIOIINX KAUJUISIPHBIE SIBJIICHUS U
SABJICHHE CMa4YlBaHUSI.

OOBsicHEHUE POJIH KaTWJUISIPHBIX SBJICHUN

JUIS IOCTYIUIEHUS BOJBI B OPTaHU3M PAaCTEHUI.
HaGuronieHnue, npoBeieHre U 00bsICHEHHE
OMBITOB MO HAOJIOIEHUIO TETNIOBOTO
pacCUIMPEHHUsI Ta30B, KUIAKOCTEN U TBEPABIX TEIL.
OO0bsicHeHUE coXpaHeHUsI 00bEMA TBEPABIX TEI,
TEKYYECTH >KHJIKOCTH (B TOM YHCIIE, pa3HULIBI

B TEKYUECTH JIJIsl pa3HbIX JKUIKOCTEN),

JABJICHUS Ta3a.

[IpoBeaeHue ONBITOB, IEMOHCTPUPYIOLIUX
3aBHCHMOCTb JIaBJICHUS BO3/lyXa OT €ero o0béma u
HarpeBaHUs WIA OXJIAXKACHUS, U UX OOBICHEHUE
HA OCHOBE aTOMHO-MOJIEKYJISIPHOTO YUEHHUS.
AHanu3 NpakTUYECKUX CUTYalU, CBSI3aHHbBIX

CO CBOMCTBAaMH I'a30B, JKUJIKOCTEU U TBEPIBIX TEI

1.2

TennoBele mporeccsl

21

Temmneparypa. CBs3b
TEMIIEPaTypPbl CO CKOPOCTHIO
TEIJIOBOTO JIBUYKEHUS
yactul. BayTpennss
sHeprusi. CrnocoOsl
VU3MEHEHHUsI BHYTPEHHEN
SHEPruu: TeIIonepesaya u
coBepleHue padbotsl. Buabl
TEIUIONEPEIAUH:

O060CHOBaHKE TIPABWIT H3MEPEHUS TEMITEPATYPHI.
CpaBHeHHE pa3IMYHBIX CIIOCOO0B U3MEPEHUS
ITKaJI TEMIIEPATYPHI.

HaOmronenne n 00bICHEHHE OIBITOB,
JIEMOHCTPUPYIOIINX U3MEHEHNE BHYTPCHHEH
SHEPTHH Tea B pe3yJIbTaTe TeIUIoNepeIaun 1
pabOThI BHEITHUX CHII.

HaOmronenne u 00bsICHEHHE OIBITOB,
00CYXICHHE TPAKTUICCKUX CUTYAIIHH,
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TEIJIONPOBOAHOCTb,
KOHBEKIIUS, U3ITyYCHUE.
KosnuecTBO TEMIOTHI.

VY ienbHasg TENI0EMKOCTh
BelecTBa. TernjaoooMeH u
TEIJIOBOE PaBHOBECHE.
YpaBHEHUE TETIOBOTO
6ananca. [1naBinenue u
OTBEp/ICBaHUE
KPUCTAJUIMUECKUX BEIIECTB.
VY nenpHas Temiora
TJIaBJICHUSL.
[TapoobOpa3zoBanue u
KoHAeHcanus. Mcrapenue.
Kunienune. Y nennHas
TEIJI0Ta MapooOpa3oBaHUsI.
3aBUCHUMOCTB TEMIIEPATYPbI
KUIIEHUS OT aTMOC(EpPHOTO
JABJICHUS.

BrnaxHocTts Bo3ayxa.
DHeprus TOIIUBA.

VY nenbHas TeninoTa
CrOpaHusl.

[Tpunumne! padoThI
TerioBbixX ABurareneit KI1/]
TEIJIOBOTO JIBUTATESI.
TennoBble ABUraTeNn U

JIEMOHCTPHUPYIOIINX Pa3TMYHBIC BUIBI
TEIUIoNEepeaadn: TEIIONPOBOAHOCTb,
KOHBEKIINIO, N3ITyYeHHE.

HccnenoBanue siBICHUS TEINIOOOMEHA

IPY CMEIIUBAHUM XOJIOHON U ropsiueid BOJIBI.
HaGnronenue ycraHoBIEHUS TEMIIOBOTO
PaBHOBECHUS MEXKy TOPSYEH U XOJIOIHON BOJOM.
Onpenenenue (M3MEPEHUE) KOIMYECTBA
TEIUIOTHI, MOTYY€HHOTO BOJOU MPH TEIII000MEHe
C HarpeThIM METALTUYECKUM HUITUHIPOM.
Onpenenenue (M3MEPEHNE) YACIbHON
TEIUIOEMKOCTH BEILIECTBA.

Petenue 3a7a4, CBA3aHHBIX C BEIYUCICHUEM
KOJIMYECTBA TETUIOTHI U TETJIOEMKOCTH

IPH TETJIO0OMEHE.

AHaJIN3 CUTyalluid PAKTUYECKOTO
UCIIOJIb30BAHUS TETUIOBBIX CBOMCTB BEIIECTB U
MaTepuasoB, HAIPUMED, B LIETIAX
SHEProcOEepPeKCHUS: TEIIION3OISAIHA,
sHEprocOeperaromue KpoIIiu,
TEPMOAKKYMYJISITOPHI U T. 1.

Habnronenue sBineHuit ucnapeHus u
KOHJICHCAIIUH.

HccnenoBanue npouecca ucnapeHus
PA3JIMYHBIX KUJIKOCTEM.

OObsicHEHUE SBICHUIN UCTIAPEHUS U
KOHJIEHCAlM¥ Ha OCHOBE aTOMHO-
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3aIlUTa OKPYKAKOIIeH
Cpelpbl.

3aKOH COXpaHEHHUS U
peBpaIllCHUs YHEPTUU
B TEIUIOBBIX IPOLIECcax

MOJIEKYJISIPHOTO YUEHHUSI.

Ha6J'II-0I[eHI/I€ 1 00BsCHCHHE Imponccca KUIICHUA,

B TOM YHCJIE 3aBUCIMOCTH TEMITEPATyPhI
KUTICHUS OT JaBJICHUS.

Onpenenenue (U3MEPEHUE) OTHOCUTEIBHON
BJIQYKHOCTH BO3/IyXa.

Habmronenue nporecca miaBieHUs
KPUCTAJUTMYECKOTO BEIIECTBA, HAIIPUMED, JIb/IA.
CpaBHEHHE MPOIECCOB TIABJICHUS
KPUCTAJUTMUECKUX TEJ U Pa3MATICHUS

IIPY HarpeBaHUU aMOP(HBIX TEJL.
OrnpeneneHue (M3MEpPEHUE) yICIBHON TEIIOTHI
TUTABJICHMS JIBJIA.

OObsicHEeHUE SBIICHUH TUTABJICHUS U
KPUCTAJUIM3AI[MU HA OCHOBE ATOMHO-
MOJICKYJIIPHOTO YUEHUSI.

Pemenue 3ama4, CBSA3aHHBIX C BBIYUCIICHUEM
KOJIMYECTBA TEIUIOTHI B MpoIleccax
TETIoNepeaavr PH TIaBICHUH U
KpUCTAJUTA3AIUH, CTIAPCHUH U KOHJICHCAITNH.
AHanu3 cCUTyanuii IpakTUYECKOTO MPUMEHEHUS
SIBJICHHUW TUIABJICHUS U KPUCTAJUIN3AIINH,
HaIpUMeEp, MOTYICHUE CBEPXUUCTHIX
MaTepHayioB, COJIEBasi TPEJIKa U Jp.

AHanu3 paboTsl 1 00BSICHEHHE TPUHITUTIA
JIEUCTBUS TETIJIOBOTO JIBUTATEJIS.

Brrurcnenue KonmuecTBa TEIIIOTHI,
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BBIJICJISIFOIIETOCS TTPU CTOPAHUY PA3TAYHBIX
BUI0B TomuBa, u KIIJI neurarems.
OO0cyx1eHue SKOJIOTMYECKUX MOCIEICTBUI
WCII0JIb30BaHUS JIBUTATENIC BHYTPEHHETO
CrOpaHMsi, TEIIOBBIX U TUAPOITCKTPOCTAHIIUMA

Hroro no pazgeny

28

Pa3nen 2. Diekrpuyeckue u

MAarHuUTHbIC ABJICHUSA

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

7

DIIeKTpU3aLHus TEl.

JIBa poaa 3JIEKTPUYECKHUX
3apsaoB. Bzanmonencteue
3apsHKEHHBIX TEll.

3akoH KynoHna (3aBUCUMOCTh
CHUJIbI B3aUMOJICCTBUS
3apsHKEHHBIX TeJ

OT BEJIMYUHBI 3aPSI0B U
PACCTOSTHUSI MEXKTy TEJIaMH ).
DIIEKTPUYECKOE TOJIE.
Hanpsiox€nnocts
AIEKTPUYECKOTO TTOJIS.
[IprHIMD cynepno3nnuu
3JIEKTPUYECKUX TTOJIEN

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

Ha6nronenue u mpoBeieHHE OIBITOB

110 DJICKTPU3AIIUU TeJI IPU CONTPUKOCHOBEHUH U
VHIYKIUEH.

Habmronenne n o0bSICHEHNE B3aUMOACHCTBUS
OJTHOMMEHHO M Pa3HOMMEHHO 3apsKEHHBIX TEll.
OO0BsicHeHHUE MTPUHIIKIIA JSHCTBUS JIEKTPOCKOTIA.
OOBsiCHEHHUE SBIICHUM JICKTPU3AIINT

TP COMIPUKOCHOBEHHH TEJ M MHIYKITHCH

C MCIIOJIb30BaHUEM 3HAHUM O HOCUTEIAX
AIIEKTPUYECKUX 3aPsIIOB B BEIIECTRBE.
Pacno3naBanme n 0ObsICHEHUE SIBJICHUMN
AJIEKTPHU3AIMHY B TIOBCETHEBHOM KU3HH.
Habmronenne n oObsICHEHHE OTIBITOB,
WUTFOCTPUPYIOIIUX 3aKOH COXPaHEHUSI
3JIEKTPUYECKOTO 3apsa.

Habmro1eHune onbITOB 110 MOJICTUPOBAHUIO
CUJIOBBIX JIMHUM 3JIEKTPUYECKOTO TOJIS.
HccnenoBanue nemcTBUs IIEKTPUIECKOTO OIS
Ha IIPOBOIHUKH M THDJICKTPUKH
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TUBJIEKTPUKHU. 3aKOH

COXPaHCHUA JICKTPUICCKOTO

3apsiaa

2.2

[TocrossHHBINM
ANEKTPUYECKUN TOK

20

DIIEKTPUYECKHI TOK.

VY cI10Bus CyIlIECTBOBAHHUS
AIEKTPUYECKOTO TOKA.

W cTOYHMKY TOCTOSIHHOTO
ToKa. JlericTBUs
AIEKTPUYECKOTO TOKA
(TernoBoO€, XUMHUYECKOE,
MarHuTHOE).
DIIEKTPUYECKUI TOK

B )KMIKOCTSX U raszax.
DIIEKTPUYECKAS LIETIb.
Cuua Toka. DIIeKTpu4ecKoe
HaIpsiKEHUE.
ConpotuBieHue
IIPOBOJIHUKA. Y IEJIBHOE
CONPOTHUBJICHUE BEIIIECTRA.
3akoH Oma 11 yyacTka
uenu. [locnenoBarensHoe U
napajijieIbHOEe COeMHEHNE
IPOBOJTHUKOB.

PaboTa u MOUTHOCTH
AJIEKTPUUYECKOTO TOKA.
3akon [xoyns—JIenua.
DIIEKTPUYECKUE LU U

HaGnronenue pa3nuuHbIX BUIOB JEHCTBUSA
ANEKTPUIECKOTO TOKA M OOHAPYKEHHE ITUX
BUJIOB JICUCTBUS B IOBCEJHEBHOM KU3HU.
Habmtonenne BO3SHUKHOBEHHUS Ta30BOT0 pa3psija
Y BJIEKTPUYECKOTO TOKA B JKUIKOCTH

COopka 1 UCTIBITAHUE DIIEKTPUUECKOM TIeNH
MOCTOSIHHOTO TOKA.

N3Mmepenne cuitbl TOKa aMIEPMETPOM.
N3mepenne 3JIeKTpUIEeCKOro HanpsIKEHUS
BOJIbTMETPOM.

[IpoBenenuie 1 00OBICHEHUE OMBITOB,
JEMOHCTPUPYIOLINX 3aBUCUMOCTD
BJIEKTPUYECKOTO COMPOTUBJICHUS TPOBOJHUKA
OT €TO0 JJIMHBI, IUIOLIA]IA MTONEPEYHOTO CEYEHHUS
U MaTepuarna.

HccnenoBanue 3aBUCMMOCTH CHIIBI TOKA,
IIPOTEKAIOIIETO YEPES PESUCTOP,

OT CONPOTHUBJICHHS PE3UCTOPA U HANIPSIKEHUS
Ha PE3HUCTOpE.

[IpoBepka nmpaBuiia CII0KEHUS HAITPSKEHU N
IIPY MOCJIEIOBATEIBHOM COEUHEHUH JBYX
PE3UCTOPOB.

[IpoBepka npaBuia AJist CUIIbI TOKA

ITpH MapaICJIbHOM COCINMHCHNHN PE3UCTOPOB.
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OTpeOUTEH
AIIEKTPUICCKOM SHEPTUN
B ObITy. KopoTkoe
3aMbIKaHHUE

AHaJIN3 CUTYalH MOCIEN0BATEIBHOIO U
NapajuIeIbHOTO COEAUHEHHUS TPOBOIHUKOB

B JIOMAIITHUX AJIEKTPUUECKUX CETSIX.

Pemenue 3anau ¢ ucnonb3oBanueM 3akoHa Oma
1 hopMy pacué€Ta IEKTPUIECKOTO
CONIPOTHBJIEHUS [P MTOCIEA0BATEILHOM U
napauieIbHOM CO€IMHEHUU TTPOBOHUKOB.
Onpenenenre padOThI AIEKTPUUECKOTO TOKA,
IPOTEKAIOLIETO YEPE3 PE3UCTOP.

Ornpenenenre MOIHOCTH 3JIEKTPUYECKOTO TOKA,
BBIJICIISIEMOM HA PE3UCTOPE.

HccnenoBanune 3aBUCUMOCTH CUJTBI TOKA YEPE3
JAMIIOYKY OT HaIpsDKEeHMs Ha Hel. Onpenenenue
KIII narpeBarens.

Uccnenosanue npeodpa3zoBaHus SHEPTUU

IIpU MOIbEME Ipy3a DIIEKTPOIBUTATEIIEM.
OO0bsicHEHUE YCTPOWCTBA U IPUHITUIIA ICUCTBUS
JIOMAITHUX JIEKTPOHATPEeBATEIbHBIX MPUOOPOB.
OObsicHEeHNEe TPUYUH KOPOTKOTO 3aMbIKAHUS U
MPUHIINATIA ACHCTBUS TJIABKUX MPEJOXPAHUTEIICH.
Pemienue 3a1au ¢ ucnoiab30BaHUEM 3aKOHA
Jxoyns—Jlenna

2.3

MarHuTHbIE SIBJICHUS

ITocTossHHBIE MAarHUTHI.
B3aumoericteue
ITIOCTOSIHHBIX MarHuTOB.
MarauTHoe 1oJIe.
MarnauTHOE 110J1€ 3eMIH

HccnenoBanue MarHuTHOTO B3aUMOCHCTBUS
IMOCTOSIHHBIX MarHUTOB.

N3ydyeHne MarHuTHOTO MOJIs1 MOCTOSTHHBIX
MarHyuTOB IIPU UX OOBbETUHEHUH U Pa3/ICIICHUH.
HccnenoBanne MarHUTHOT'O B3aUMOICHUCTBHUSI
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U €TI0 3HAUYCHUE JJIs )KU3HU
Ha 3emiie. OnbIT OpcTea.
MarsauTtHoe noJie
3JIEKTPUYECKOTO TOKA.
[Ipumenenue
3JIEKTPOMArHUTOB

B TeXHHUKE. [[eiicTBue
MarHUTHOTO MOJIS

Ha IPOBOJHUK C TOKOM.
DNEKTPOABUTATEND
MMOCTOSSHHOT'O TOKA.
Hcnons3oBaHue
3JEKTPOJBUTATEIICH

B TEXHUUYECKUX YCTPOMCTBAX
Y Ha TPAHCIIOPTE

MOCTOSIHHBIX MarHUTOB.

N3ydyeHne MarHuTHOTO MOJI MOCTOSTHHBIX
MarHuTOB MPU UX 0OBEIUHEHUH U Pa3/IeJICHUN.
[IpoBeaeHne ONbITOB IO BU3yaIU3aldH MOJIS
MIOCTOSTHHBIX MarHuTOB.

N3yueHue siBineHNs HaMarHMYMBaHUsI BELIECTBA.
HccnenoBanue nencTBUs JJIIEKTPUIECKOTO TOKA
Ha MarHUTHYIO CTPEJKY.

[IpoBeneHne onbITOB, AEMOHCTPUPYIOIIUX
3aBUCUMOCTB CHUJIBI B3AUMOJICUCTBUS KATyIIKU
C TOKOM U MarHuTa OT CUJIbl U HAIIPABJICHUS TOKa
B KaTylIKE.

AHaJIN3 CUTyallui IPAKTUYECKOTO MPUMEHEHHUS
AJIEKTPOMArHUTOB (B OBITOBBIX TEXHUYECKHUX
YCTPOMCTBAX, MPOMBILIJIEHHOCTH, MEJIUIIMHE).
N3yuenue nercTBUs MAarHUTHOTO MOJIS

Ha IPOBOJIHUK C TOKOM.

N3yyeHne neicTBUS SJICKTPOABUTATENS.
N3mepenue KIIJI anexkTpoasurarenbHON
YCTaHOBKH.

Pacrnio3znaBanue u aHanu3 pa3IM4HbIX
MIPUMEHEHUH AJIEKTPOIBUTATEIICH

(TpaHcmopt, OBITOBBIE YCTPOUCTBA U JIP.)

2.4

DneKTpoMarHuTHas
WHTYKITAS

OnbiTel @apanes. SABieHue
3JIEKTPOMArHUTHOM
uHaykuuu. [pasuno Jlenna.
DJIEKTPOreHepaTop.

OIBITEI IO UCCIICIOBAHUIO SIBICHUS
3JIEKTPOMArHUTHOW MHIYKIIUN: UCCIICIOBAHUE
VM3MEHEHU 3HAYCHUS U HAITPABIICHUS
MHIYKIHMOHHOTO TOKa
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Crioco0bI notyueHus
ANEKTPUYECKON DIHEPTHH.

DNEeKTPOCTaHIIUU
Ha BO300OHOBIISIEMBIX
UCTOYHHUKAX YHEPTHH
Wroro 1o pazaeny 37
Pe3epBHOE Bpemst 3
OBUIEE KOJIMYECTBO 68
YACOB IIO ITPOI'PAMME
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9 KJIACC
Ne HaumenoBanue Komnuectso | IIporpammuoe conepikanue | OCHOBHBIE BUJIBI JEATEILHOCTH O0YHAIOIIUXCS
/1 pa3/iesioB U TeEM 4acoB

y4eOHOTO IpeaAMeTa

Pa3n

e 1. Mexanuuyeckue siBJIeHUS

1.1

MexaHnueckoe
JIIBIYKEHHE U CIIOCOOBI
€ro OIMCAaHUI

10

MexaHn4ecKoe IBHKEHHUE.
MarepuanbHasi TOUYKA.
Cucrema otcuéra.
OTHOCUTENBHOCTD
MEXaHUYECKOTO JIBUKCHUSI.
PaBHOMEpHOE
MPSIMOJIMHEMHOE JBUKECHUE.
HepasnomepHnoe
NPSAMOJIMHENHOE IBUKEHHUE.
Cpennsisi 1 MTHOBEHHasI
CKOpPOCTB TeJa MpHu
HEPaBHOMEPHOM JIB>KECHUH.
Yckopenue.
PaBHOyCcKOpeHHOE
MPSIMOJIMHENHOE IBUKECHUE.
CBoOomHOE TIaJIcHUE.
Omngitel [Nanumnes.
PaBHOMEpHOE NBUXKEHKE

10 OKPYXKHOCTH.

[lepuon u wacrora
obpamenus. JInaelinas u
YIJIOBasi CKOPOCTH.

AHanu3 1 00CyXIeHHE PAa3TUIHBIX IPUMEPOB
MEXaHUYECKOTO JIBUKEHUSI.

OO6cy:xeHre rpaHuil IPUMEHUMOCTH MOJIENN
«MaTepualibHas TOUKay.

Omnucanne MEXaHUYECKOTO ABMXKEHUS
pa3IMuHbIMU crioco0amu (ypaBHEHUE, Ta0IUIIA,
rpaduk).

AHaN3 KU3HEHHBIX CUTYallUH, B KOTOPBIX
MPOSIBIISIETCSI OTHOCUTEILHOCTh MEXaHUYECKOTO
JIBUOKCHUSL.

HabntoieHue MexaHn4ecKkoro ABMKEHUS TeJia
OTHOCHUTENFHO Pa3HBIX TeNl OTCUETA.
CpaBHeHUeE IMyTel U TPACKTOPUN IBUKEHUS
OJIHOTO U TOTO K€ TeJla OTHOCUTENBHO Pa3HbIX
TE€JI OTCUETA.

Amnanus tekcra ["anuiest 00 OTHOCUTEIBLHOCTH
JIBUKCHWSI; BBITTOJIHEHUE 3aJaHHUH 110 TEKCTY
(CMBICJIOBOE UTEHHE).

Omnpenenenve cpeHel CKOPOCTU CKOJIbKEHUS
Opycka Wiu ABMKEHUS IIapuKa M0 HAKIIOHHON
IUIOCKOCTH.

AHanu3 1 00CcyXaeHHEe ClIoCO00B
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LenTpocTpemurenbHoOe
YCKOpEHUE

NPUOJIMKEHHOTO ONPEIeTICHUSI MTHOBEHHOM
CKOPOCTH.

Ornpenenenue CKOpOCTH PAaBHOMEPHOTO
JBI>KEHUS (IIapUKa B )KUJIKOCTH, MOJIETTU
AIEKTPUYECKOTO aBTOMOOMIIS U T. 11.).
Ornpenenenue nyTu, TPOMICHHOTO 3a JaHHBIN
IIPOMEKYTOK BPEMEHU, U CKOPOCTH TeJla

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

OO6cyxKaeHue BO3MOKHBIX TPUHIIUIIOB
JEUCTBUS MPUOOPOB, UZMEPSIONINX CKOPOCTh
(ctmIOMETpOB).

Brluncnenue myTyu U CKOpOCTH MpHU
PABHOYCKOPEHHOM IPSIMOJIMHENHOM JIBUKEHUN
Tena.

Ornpenenenue NpoAEeHHOTO MyTH U YCKOPEHUS
JIBIDKEHUSA TeJia Mo rpaduKy 3aBUCUMOCTU
CKOPOCTH PABHOYCKOPEHHOTO MPSIMOJIUHENHOTO
JIBU>KEHUS T€Ia OT BPEMEHHU.

Ilposepka cunomeswi: eciu

npU PABHOYCKOPEHHOM OBUNCEHUU

Oe3 HauaNbLHOU CKOPOCMU NYMU OMHOCAMCS
KaK psi0 HeYémHulX yuces, mo
COOMEemcmeyouue NPoMeHCymKu 6pemenu
O0OUHAKOBDL.
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OrnpeneneHue yCKOpeHuUs Tela

IIPU PABHOYCKOPEHHOM JBUKEHUU

10 HAKJIOHHOM IIJIOCKOCTH.

N3mepenre neproa U 4acToThl 00OpaIieHus
TeJa Mo OKPYKHOCTH.

OnpeneneHne CKOPOCTH PAaBHOMEPHOTO
JBUYKEHUS Te€Jla M0 OKPY’KHOCTH.

Pemenune 3a1a4 Ha onpeneneHue
KHUHEMaTHUECKUX XapaKTEPUCTHK
MEXaHUYECKOTO JIBM)KEHUS Pa3IMYHbIX BHJIOB.
Pacnio3znaBanue v npuOIMKEHHOE OMUCAaHUE
Pa3IMYHBIX BUJOB MEXAHUYECKOTO JIBUKECHHUS
B IIPUPOJIE U TEXHUKE (Ha IPUMEPax CBOOOTHO
NaJaroIINX TeJl, IBUKEHUS )KUBOTHBIX,
HEOECHBIX TeJl, TPAHCIIOPTHBIX CPEACTB U Jp.)

1.2

B3aumonelictBue Ten

20

IlepBrIii 3akoH HproTOHA.
Bropoii 3akon HeroToHa.
Tperunii 3akoH HprotoHa.
[IprHIMD cymneprio3uun
CHIL

Cuna ynpyroctu. 3aKoH
I'yka. Cuna TpeHus: cuna
TPEHUS CKOJIBKEHHMS, CHIIa
TPEHUS MTOKOS, IPYTUE BUJIbI
TPEHHSL.

Cuiia TSHKECTH U 3aKOH
BCEMHUPHOI'O TATOTEHUS.

Habmronerue u 00CyXJICHHE OIBITOB

C IBMDKCHUEM TeJjla IMPY YMEHBIIIEHUH BIIUSHUS
JPYTHUX TeJ, IPEMATCTBYIOMINX JIBHYKCHUIO.
Amnanus texcra ["anuies ¢ onrcaHuem
MBICJICHHOTO SKCTICPUMEHTA,
000CHOBBIBAIOIIETO 3aKOH HHEPITUH;
BBITIOJTHEHHE 33JITaHUH 110 TEKCTY (CMBICTIOBOE
YTCHUE).

OOcyXaeHnue BO3MOKHOCTH BBITIOJTHCHHUS
3aKOHA WHEPIIMH B PA3IMYHBIX CHCTEMax
OTCUYETA.

HaOmronenue u 06Cykx/1eHre MEXaHUYECKUX
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Y ckopenne cBOOOTHOTO
najeHus. J[BUKEHHE TUIaHEeT
Bokpyr Connua. [lepBas
KOCMHUYECKAsI CKOPOCTb.
HeBecoMocTs 1 neperpy3ku.
PaBHOBeCcHE MaTepranbHOU
TOYKU. AOCOITIOTHO TBEPIOE
Teso. PaBHoBecHe TBEPAOTO
TeJla C 3aKPEIIEHHON OChIO
BpauieHus.. MOMEHT CHUIIBL.
LlenTp TsKECTH

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

1 YCKOPEHHOM JBUKEHHH OTHOCUTEIBHO
KaOuHeTa (PU3UKH.

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

HaOmnronenue u/unu npoBeieHUE OMBITOB,
JEMOHCTPUPYIOLINX 3aBUCUMOCTb YCKOPEHUS
TeJa OT MPUII0KEHHON K HEMY CHJIBI U MacChl
Tena.

AHanu3 u 00bsICHEHUE SIBJICHUIM

C UCII0JIb30BaHNUEM BTOPOT0 3aKkOoHa HproTOHA.
Pewenue 3aa4 ¢ uCroiab30BaHUEM BTOPOTO
3akoHa HbpOTOHA U MpaBUIIa CIIOKEHUS CHIL
Onpenenenue )XECTKOCTH NPY>KUHBI.

AHanu3 cuTyaiuii, B KOTOPHIX HAOTIOIAI0TCS
yrnpyrue negopManuu, u uxX o0ObsICHEHUE

C HCTOJIb30BaHUEM 3aKkoHa [ 'yka.

Pewenne 3a1a4 ¢ HCNOJIB30BaHUEM 3aKOHA
I'yka.

HccenenoBanne 3aBUCUMOCTH CUJIBI TPEHUS

CKOJIBXKCHHSA OT CUJIBI HOPMAJIbHOI'O JaBJICHUS.

OO6cyxaeHue pe3yIbTaToB UCCICIOBAHMS.
Onpenenenue ko3P puueHTa TpeHUs
CKOJIB)KEHHSI.

H3Mepenune CuItbl TPEHUS TIOKOS.
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Pemenue 3aau ¢ ucnoyib3oBaHUEM (POPMYIIbI
JUISL CUJIBI TPEHHS CKOJIBKEHHS.

AHanu3 IBUKEHHUS TEJ TOJBKO MO IEHCTBUEM
CHJIBI TSIKECTH — CBOOOTHOTO TaJCHHUS.
OOBbsCHEHNE HE3aBUCUMOCTH YCKOPECHHS
CBOOOIHOTO MaJICHUS OT MACChI Tela.

OneHka BETMYMHBI CUIIBI TSTOTEHUS,
JEUCTBYIOIIEN MEXKy IByMS TEJIaMU

(m7st pa3HbBIX Macc).

AHanu3 IBUKEHHsI HEOECHBIX Tel

IO/ IEICTBUEM CHIIBI TATOTEHUS

(c MCTI0JIB30BaHUEM JIOTIOJTHUTENBHBIX
MCTOYHUKOB UH(OPMALIHH).

Pewrenne 3a1a4 ¢ HCNOJIB30BaHUEM 3aKOHA
BCEMUPHOI'O TATOTEHUS U (HOPMYIIbI

JUTS pacyé€ra CUJIbI TSKECTH.

AHaJIN3 OPUTMHAIBHOTO TEKCTA,
ONMCBIBAIOILIETO IIPOSIBIICHUS 3aKOHA
BCEMUPHOTO TATOTEHHSI; BHIIIOJHEHNE 33 1aHUM
10 TEKCTY (CMBICIIOBOE UTCHUE).

Habmoienue u 00CykaeHne OnbITOB

10 U3MEHEHUIO BECa TeNa MPU YCKOPEHHOM
JIBI>KCHUH.

AHann3 ycia0BUl BO3HUKHOBEHHS] HEBECOMOCTH
U TIEPErPY3KH.

Pewenue 3a1a4 Ha onpeaeseHue Beca Tea

B Pa3JINYHBIX YCIOBUSIX.
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AHanm3 cuil, ACUCTBYIONIMX Ha TEJIO,
MOKOSIIIEECs Ha OTope.
OnpeneneHue IeHTpa TSHKECTH Pa3IUYHBIX Tell

1.3.

3aKOHBI COXpPaHCHHUA

10

Nmnynec Tena. M3menenne
UMITyJibca. VIMITyIbC CHITBL.
3aKOH COXpaHEHUS
nMIyJibca. PeaktuBHOE
JBUYKEHUE.

Mexanuueckas pabota u
MOIIHOCTh. PaboTa cui
TSKECTH, YIIPYTOCTH,
TpeHus. CBSI3b SHEPTUH U
paboTsl. [ToTeHnmansHas
SHEPrus Teja, HOIHITOrO
HaJl IOBEPXHOCTBIO 3€MJIN.
[TorenunanbHas 3HEPTUS
CXKaTOW NPY>KUHBI.
Kunernueckas sneprusi.
TeopeMa 0 KHHETUYECKOM
SHEPruu. 3aKOH COXPaHEHUs
MEXaHUYECKON dHEPruu

HaOmnronenue u o0CykAeHUE ONBITOB,
JEMOHCTPUPYIOLIUX [Tepeady UMITYJIbCa

IIPY B3aUMOJCUCTBUY TEJ, 3aKOH COXPaHCHHUSI
UMITyJIbCa MpU a0COITIOTHO YIIPYTOM U
HEyNpPyroM B3aUMOJECHCTBUU TEN.

AHaN3 CUTyalMi B OKPYKAIOLIEH KU3HU

C MCIIOJIb30BAHUEM 3aKOHA COXPAHEHUS
VMITYJIbCA.

Pacnio3HaBaHue sSIBJIICHHS pEAKTUBHOTO
JBUKEHUSA B IPUPOJIE U TEXHHKE.
[IpuMeHeHnE 3aK0HA COXPAHEHUS UMITYJIbCa
JUISl pacyéTa pe3yJbTaTOB B3aUMOIEUCTBUS TeEll
(Ha mpuMepax HEeyIpyroro B3auMoJIeHCTBHUS,
YIPYTroro HEHTPAIBHOIO B3aUMOEHCTBUS IBYX
OJIMHAKOBBIX TEJI, OJTHO U3 KOTOPBIX
HETIOABUKHO).

Pewenne 3a1a4 ¢ HCNOJIB30BaHUEM 3aKOHA
COXpPaHEHUS UMITYJIbCA.

Omnpenenenre pabOTHI CHIIbI YIPYTOCTH

IIPU NOABEME TPy3a C UCIOJIb30BaHUEM
HEIMOABUKHOTO Y TIOJIBMXKHOTO OJIOKOB.
N3mepenne MOIHOCTH.

N3mepeHne noTeHIMAaIbHON YHEPTUM YIIPYTO
1e(pOPMUPOBAHHOMN TPY>KUHBI.
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N3MepeHne KUHETUYECKOM SHEPTUH TeJla

10 JUIMHE TOPMO3HOTO MYTH.
DKCNEPUMEHTAIbHOE CPABHCHUE U3MECHEHUS
MOTEHINAJIBHON U KHHETUYECKOW SHEPTUM TEJa
MIpY JIBUKEHHUM 10 HAKJIOHHOM TIJIOCKOCTH.
DKcliepuMeHTaIbHas MPOBEPKa 3aKOHA
COXPaHECHUSI MEXaHUYECKON SHEPTUU

pu CBOOOHOM MaJCHUHU.

[IpyuMeHeHne 3aK0Ha COXPAHEHUS
MEXAHUYECKOM SJHEPTUM JIJISI pacyETa

MOTECHIIMAIBHON U KHHETUYECKOW SHEPTUid Tea.

Pemenue 3aJa4 C UCIIOJIb30BAHUCM 3aKOHA
COXpaHCHUA MEXaHMYECKOU OHCPIrun

Hror

0 TI0 pazzeiy

40

Pa3nen 2. MexaHu4ecKue KOJIC0AHUA U BOJI

HbI

2.1

MexaHuyeckue
KoJIcOaHUSA

7

KonebOarensHOE OBMIKEHUE.
OCHOBHBIE XapaKTEPUCTUKU
KOJIeOAHUM: TIEPUO]T,
4acToTa, aMILIUTY/1a.
Marematn4yeckuil 1
PYKUHHBIN MassTHUKH.
[IpeBpamenue sueprun
IpH KoJIeOaTeIbHOM
JIBUKCHUH.

3aryxaronue KojaeoaHus.
Brinyx1eHHbIE KOJIeOaHUsI.
Pe3onanc

Ha0mronenue xonedanuii o JeMCTBUEM CUIT
TSDKECTH M YIIPYTOCTH M OOHApYKEHHUE
MOA0OHBIX KOJIEOAHUH B OKPY>KAIOIIEM MUPE.
AHanm3 KojaebaHuil Tpy3a Ha HUTH U

Ha nipykuHe. OnpeencHue 9acTOThI
KOJICOaHHMI MaTEMaTHIECKOTO U TIPYKUHHOTO
MAasITHUKOB.

HaOmronenue u 00ObsICHEHNUE IBICHUSA
pe30oHaHca.

HccnenoBanre 3aBUCUMOCTH TIEPHOA
KOJIeOaHM TTOIBEIIIEHHOTO K HUTH TPy3a

OT JUIMHBI HUTH.
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[TpoBepka HE3aBHCUMOCTH TIEPHO1a KOJICOAHMIA
rpy3a, MOJABEIICHHOTO K JICHTE, OT MaCChI Tpy3a.
HaoOmronenue u o0cyx aeHHEe ONBITOB,
JTEMOHCTPUPYIOITNX 3aBUCUMOCTh TIEPHOIa
KoJIe0aHUH MPY>KUHHOTO MasITHUKA OT MacChl
rpy3a U KECTKOCTHU NPYKUHBI.

[IpumeHeHre MaTeEMaTHIECKOTO U TPYKHHHOTO
MasTHUKOB B KQYECTBE MOJIEJICH JJI ONMUCAHUS
KOJIcOaHMIT B OKpYXKAIOIEM MHUPE.

Pemenune 3ana4, CBI3aHHBIX C BRIYUCICHHEM
WJIM OIIEHKOM Y4acTOTHI (TIeprojia) KojaeOaHui
Hszmepenue yckopenusi c60600H020 naoenus.

2.2

Mexanndeckune
BOJIHBI. 3BYK

MexaHW4€eCKrE BOJIHBI.
CBolicTBa MEXaHUYECKUX
BOJIH. [IpostonpHbIE U
nonepevyHbie BOIHEBL. J[JinHa
BOJIHBI U CKOPOCTb €€
pacrpoCTpaHEHUSI.
MexaHnuyecKkre BOJIHbI

B TBEPAOM TeEIIE,
CEICMUYECKHE BOJIHBI.
3ByK. ' pOMKOCTB 3ByKa H
BbICOTA TOHA. OTpakeHue
3Byka. UH(pa3Byk u

YJIBTPa3BYK

OOHapyXeHUE U aHAJTA3 BOJTHOBBIX SIBJICHHM
B OKPY’KafOIIEeM MHpE.

Hab0mronenue pactipocTpaHeHUs MPOI0IbHBIX
Y TIOTIEPEYHBIX BOJIH (Ha MOJEIIN) U
oOHapy’KeHHE aHAIOTMYHBIX BUIOB BOJTH

B IpUpo/e (3BYK, BOJIHBI HA BOJIE).
Brraucnenue qJIMHBI BOJHBI U CKOPOCTH
pacrpocTpaHeHUs 3BYKOBBIX BOJIH.
DKCIepUMEHTAIBHOE OTpe/IeTICHUE TPaHuIl
YaCTOTHI CIIBIIITUMBIX 3BYKOBBIX KOJICOaHMUIA.
Hab6nronenue 3aBUCUMOCTH BHICOTHI 3ByKa

OT YacTOTHI (B TOM YHCIIC, C UCITOIH30BaHUEM
MY3bIKaJTbHBIX UTHCTPYMEHTOB).
Habmonenre u 00bICHESHHE SIBICHUS
aKyCTUUYECKOTO pE30HAHCA.
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AHaM3 OpUTHHAIBHOTO TEKCTA, MTOCBAIIEHHOTO
MCIIOJB30BaHUIO 3BYKa (WM YIBTPA3BYKa)

B TEXHUKE (IXOJIOKAIHS, YIBTPa3BYK

B MEJIUIIMHE U JIP.); BBITIOJTHCHHE 3aJaHHIA

10 TEKCTY (CMBICIIOBOE YTCHHE)

Hroro no pazgeny

15

Pasznen 3. 3JI€KTpOMaFHI/ITHOC M0JI€ U AJICKTPOMAIrHUTHLIC BOJIHbBI

3.1 | DnekTpoMarHuTHOE 6 DJIEKTPOMAarHuTHOE MOJIE. [TocTpoenue paccyxJ1eHuid, 000CHOBBIBAIOIINX
noJie u OIIEKTPOMAarHUTHBIC BOJIHBL. | B3aUMOCBSI3b AJIEKTPUYECKOTO U MAarHUTHOTO
AJIIEKTPOMAarHUTHbHIE CaoiicTBa TIOJIEH.

BOJIHBI ANEKTPOMATrHUTHBIX BOJIH. DKCIEpUMEHTAIIBHOE N3YyYEHUE CBOWCTB
[IIxaa 3JIEKTPOMArHUTHBIX | AJIEKTPOMArHUTHBIX BOJIH (B TOM YHCIIE
BOJIH. Mcrionbs3oBanue C MIOMOILIbI0O MOOUIIBHOTO TeJIe(POHA).
3IEKTPOMArHUTHBIX BOJIH AHanu3 peHTT€eHOBCKUX CHUMKOB
JUISI COTOBOM CBSI3H. YeJIOBEYECKOI0 OpraHu3ma.
DNEKTPOMAarHuTHAs MPUPOJA | AHAJIHM3 TEKCTOB, OMUCHIBAIOIINX MPOSIBICHUS
ceera. CKOpOCTh CBeETa. AJIIEKTPOMATrHUTHOTO U3yYEHHUs B IPUPOJIE:
BonHoBEBIE CBOIICTBA CBETA ’KUBBIE OPTaHU3MBbI, U3Ty4YEHUs HEOECHBIX TEJ
(cMBICTIOBOE UTEHUE).
Pacnio3HaBaHue U aHAJIN3 PA3IMYHBIX
MPUMEHEHUH 3IeKTPOMATrHUTHBIX BOJIH
B TEXHUKE.
N3y4eHne BOJHOBBIX CBOMCTB CBETA.
Pemenue 3aay ¢ ucnoiab30BaHUEM (GOPMYIT
JUTS1 CKOPOCTH 3JI€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 MOzi€Tb CBETA.
HUctounuku cera.
[IpssmMonuHeEnHOE
pacnpocTpaHeHUE CBETa.
3atmenusa ConHua u JIyHBL.
Otpaxenue cera. [lmockoe
3epKajo. 3aKOH OTPAXKEHUS
CBeTa.

[Ipenomnenue cBeta. 3aKoH
npenomieHus ceeta. [lomHoe
BHYTPEHHEE OTpaKEHUE
ceeta. Mcnonb3oBaHue
MOJIHOTO BHYTPEHHETO
OTPAXKEHUS B ONTUYECKUX
CBETOBOAAX

HaOnronenue onbITOB, JEMOHCTPUPYIOITUX
SIBJICHUE MPSAMOJIMHEHHOTO pPacpOCTpaHEHUS
cBeTa (BO3HMKHOBEHUE TEHU U MOJYTEHN),

Y UX UHTEPIPETAIUS C UCTI0JIb30BAHUEM
MOHSATHSI CBETOBOIO JIy4a.

OOBsiCHEHHE U MOACITHPOBAHUE COJTHEYHOTO U
JIYHHOT'O 3aTMEHHI.

HccnenoBanne 3aBUCUMOCTH yTiia OTPaKEHUS
CBETOBOTO JIy4a OT yTJIa MajeHusl.

N3yueHue cBOWCTB N300paKEHUA B INIOCKOM
3epKalie.

Hab6monenne n 00bsICHEHHE ONIBITOB

IO MOJYYECHUIO 300pakKeHU B BOTHYTOM U
BBIITYKJIOM 3epKajiax. HaOmronenue u
00BbSICHEHHE OMBITOB MO MPEJIOMJICHUIO CBETa
Ha IPaHUIIE PA3IMYHBIX CPEI, B TOM YHUCIIC
OTIBITOB C MOJHBIM BHYTPEHHUM OTPAXKEHUEM.
HccnenoBanue 3aBUCUMOCTH yTJja
MIPEJIOMJICHMS OT yIJIa MaJAeHUs CBETOBOTO Jiy4a
Ha FPaHUIIE «BO3IYX—CTEKIION.
Pacrnio3zHaBanue sIBICHUN OTPAXKEHUS U
MIPEJIOMJICHHS CBETA B TIOBCEIHEBHOM KU3HHU.
Amnanu3 1 00bsICHEHHE SIBJIEHUS ONITUYECKOTO
MHUpaxa.

Pemrenne 3a1a4 ¢ UCIIOJIB30BaHUEM 3aKOHOB
OTPAKECHUS U MPEIOMIICHUS CBETA
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4.2 | JIuH3BI ¥ ONITUYCCKHE 6 JIunza. Xox myueit B tunze. | [lomydyenne n3o0paxeHuit ¢ MOMOIIBIO
prOOpPbI OnTuyeckas cucreMa coOuparole u paccenBaroniei JuH3.
doroanmnapara, Mukpockona | OnpeneneHue GOKyCHOTO pacCTOSTHUS U
U Teneckormna. ['ma3 kak ONTUYECKON CUJIBI COOUPAIOIIEH JIMH3HI.
OTTHYECKas CHCTEMA. AHanu3 yCcTpoNCTBa ¥ IPUHIUIIA IEHCTBUS
brnuzopykocTs u HEKOTOPBIX ONTHYECKUX TPUOOPOB:
JaTbHO30PKOCTh doToammapara, MUKPOCKOTIa, TEJIECKOIIA.
N3yuenune Moienu riia3a Kak ONTUYECKON
CUCTEMBI. AHAJIN3 SIBJICHUI OJIM30PYKOCTH
U JAJIbHO30PKOCTH, PUHIIUIA JIEHCTBUS
OYKOB
4.3 | Paznoxenue 6emoro 3 Paznoxxenue 6emoro ceeta HabGmronenue pasnoxeHus 6e1oro cBeta
CBETa B CIIEKTP B criekTp. OnbiTel HelOTOHA. | B CIEKTP.
CroxeHune CrieKTpaabHbIX HaOmnronenue u 00bsICHEHHE ONBITOB
1BeTOB. Jlucnepcust cBeTa T0 MOJYYEHUIO OEJIOr0 CBETA MPHU CI0KEHUN
CBETa Pa3HbIX IIBETOB.
[IpoBeneHue u 00bSICHEHNE OTIBITOB
10 BOCIIPUSITUIO I[BETA TIPEIMETOB IIPHU HX
HaOTFOICHUY Yepe3 IBETOBbIC (DUITBTPHI
(LIBETHBIE OYKH)
Wroro o pazaeny 15
Pa3znen 5. KBanToBbBIE IBJICHUS
5.1 | Ucnyckanue u 4 Omnertel Pesepdopaa u OO6cyxnenue 1ienu onbIToB Pesepdopaa

IIOTJIOICHUEC CBETAa
aTOMOM

IJ1aHeTapHasa MOACJIb aTOMaA.

Monaens atoma bopa.
Hcenyckanue v noriomenue

I10 UCCICAOBAHNIO aTOMOB, BBIJIBUXKCHHEC
T'HIIOTC3 O BO3BMOJKHBIX PC3YJIbTATaX OIIbITOB
B 3aBUCUMOCTH OT IIPCAIIOJIaracMoro CTpoCHHuA
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cBeTa aToMoM. KBaHTBHI.
JInHenyaTtsle CIIEKTPBI

aTOMOB, (OPMYJIMPOBAHKE BHIBOJIOB

U3 pe3yIbTaTOB OIBITOB.

OO6cyxkaeHue NpOTUBOPEUNiA MIaHETapHON
MOJIEJIA aTOMa U OCHOBAaHUM ISl TUIIOTE3bI
Bbopa o cranmonapHbIX opOUTaxX IEKTPOHOB.
HabGnrogenue CruionHbIX U JIMHEWYaThIX
CHEKTPOB U3TYyYEHHUS PA3IUUHBIX BELIECTB.
OObsicCHEHUE TUHENYATHIX CIIEKTPOB U3ITYUCHHUS

5.2

CrpoeHne aTOMHOTO
saapa

PannoaktuBHOCTH. Anb(a-,
0eTa- 1 raMMa-u3JIy4CHHUS.
Crpoenue aTOMHOTO siapa.
Hyxionnas monens
aTOMHOTO sA1pa. M30ToIs!.
PagnoaxkTuBHBIE
npespamenus. llepuon
NoJIypacriajia aTOMHBIX SIIEp

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

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

0 TIOJIO’KEHUIO B IEPUOANUECKOMN cucTeMe
3JIEMEHTOB.

AHann3 U3MEHEHUs COCTaBa spa U ero
MOJIO’KEHUS B IEPUOIUYECKON cUCTEME

IpU 0-PaTUOAKTUBHOCTH.

HccnenoBanue TPEKOB 0.-4aCTHIL IO TOTOBBIM
doTtorpadusim.

OOHapy>KeHue U U3MepeHue paiialliOHHOTO
¢oHa ¢ MOMONIBIO TO3UMETPA, OLIEHKA €TO
MHTEHCUBHOCTH.

AHann3 6MOJOTHYECKUX U3MEHEHUH,
MPOUCXOISIINX TOJ] IeHCTBUEM
pPalOaKTUBHBIX U3ITYUYCHH.
Hcnonp3oBaHne palnOaKTUBHBIX W3TyYeHHIA
B MEJIMIIMHE

59



denepanbHas padbouas nporpamma | @usuka. 7—9 kiacchl (0a30BbIi YPOBEHB)

5.3 | Snepubie peakuuu 7 SAnepHble peakiuu. 3akoHbl | Pemenue 3a1a4d ¢ HCNIOJIb30BaHUEM 3aKOHOB
COXpaHEHUs 3apsI0BOrO U COXPaHEHUSI MAaCCOBBIX U 3aPSAJOBBIX YHCEII
MacCOBOI'0 YMCEJl. DHEPIUsl | Ha ONpeJesIeHHE Pe3yIbTaTOB SIEPHBIX
CBSI3M aTOMHBIX sifiep. CBsA3b | peakiuii; aHaJIu3 BO3MOKHOCTH TN
MaccChl ¥ dHepruu. Peakuuu | HEBO3MOKHOCTHU S/IEPHOM PEaKIIHH.
CUHTE3a U JCIICHUS SEP. OueHka PHEPruu CBA3M AJIEp C UCIOJIb30BAHUEM
Hcrounuku sHeprun ConsHua | popmyssl DUHINITEHHA.
1 3BE31. S nepHas OO0cyaeHue nepcneKTUB UCIOJIb30BaHUS
sHepreTuka. Jlencreus YIPaBISIEMOT0 TEPMOSIAEPHOTO CUHTE3A.
PaZIMOAKTUBHBIX U3IYYCHUN | OOCYKICHHE MPEUMYIIECTB U IKOIOTHUSCKUX
Ha >KMBBIE OPTaHU3MBI po0JieM, CBSI3aHHBIX C SAEPHOMN SHEPreTUKON

Hroro no pazaeny 17

IHoBTOpHUTEJIHbHO-0000IAKOILINH MOLYJIb

[loBTOpEHUE N 9 Cucremarnsanus u BrlinonHenne yueOHbIX 3aAaHM, TpeOyroIuX

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

0000111eH1Ee TPEIMETHOTO
CoJIepKaHUs U OIbITa
NesITebHOCTH,
IpPHOOPETEHHOTO

IpY U3YyYEHUU BCEro Kypca
(U3UKHM OCHOBHOT'O OOILIETO
o0pazoBaHusl.

[ToaroroBKa K OCHOBHOMY
roCy1apCTBEHHOMY
AK3aMeHy Mo (pusuke

TUTSL 00y4aronuXcs,
BBIOpPABILIKX ATOT YUEOHBIN
npeaMeT

JIEMOHCTpAIIMA KOMIIETCHTHOCTEH,
XapaKTEPU3YIOIINX €CTECTBEHHOHAYTHYIO
I'PaMOTHOCT:

— MIPUMEHEHUS TTOTYICHHBIX 3HAHUN

JUIS HAYYHOT'O OOBSICHEHUS (DU3NICCKUX
SABJICHUM B OKPYKAIOLLIEW IPUPOJIE,

B IIOBCEIHEBHOM KU3HH U BBISIBIEHUS
(hU3UIECKUX OCHOB PsiJIa COBPEMEHHBIX
TEXHOJIOTHU;

— MPUMEHEHHUS OCBOCHHBIX
DKCIIEPUMEHTAJILHBIX YMEHUN

JUTSL ICCTIETOBaHMSI (DU3UYECKUX SIBJICHUH,
B TOM YHCJIE JJISI POBEPKHU THIOTE3
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Y BBISIBJICHHS 3aKOHOMEPHOCTEM.

Pemenue pacu€THbIX 3a1a4, B TOM YHCIIE
IPEIO0JIaratoIuX UCIOJIb30BaHuE (PU3NUECKUX
MOJIETIEN U OCHOBAHHBIX Ha COJIEPKAHUH
pa3IMuYHBIX Pa3/iesoB Kypca PU3UKH.
BerlonHeHye 1 3a1uTa rpynnoBbIX WK
WHIUBUyAJIBHBIX IIPOEKTOB, CBA3AHHBIX

C CoJIep KaHHEM Kypca (pU3uKH

Htoro mo pazneny 9
OBIIEE KOJIMYECTBO 102
YACOB IIO ITPOI'PAMME
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YYEBHO-METOJUYECKOE OBECIIEYEHHUE OBPA30OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YYEHUKA

1.®usuka, 7 knacc/Ilepeimkun A.B., OO0 «JIPODA»; AO «M3natenscTBo [IpocBemenuey;
2. ®usuka, 8 kmacc/Ilepeimkun .M., MBanoB A.U., Akimoneproe obmectso «M3aarensctBo«lIpocBemnienney;
3.®usuka, 9 knacc/[lepoimkun A.B., ['yrauk E.M. ®@usuka. 9 xnace. — M.: Jlpoda.

HUD®POBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETU UHTEPHET

http://school-collection.edu.ru
http://fcior.edu.ru
http://www.fizika.ru
http://college.ru/fizika/
http://www.school.mipt.ru
http://kvant.mccme.ru/
http://www.e-science.ru/physics
http://nano-edu.ulsu.ru
http://www.all-fizika.com/
http://interneturok.ru/ru
http://elkin52.narod.ru/
http://www.all-fizika.com/
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