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MOSAICHUTEJILHA S SATIIMCKA

Iporpamma no $busuke Ha ypoBHe OCHOBHOrG obuwero o06pazopanus
ZOCTaBHEHa Ha OCHOBe moJyoXeHuil u TpeGoBanmii K PE3yJIbTaTaM OCBOEHMS Ha
OTGE 030 eyt s o

POrpaMMEI BOCIIMTaHKS 1
Kounuenuuu npenonasanus yuebHoro npeamera «®u3mkay.

Conepxanue nporpammsr 1o $usnke HampaBneHo ma dbopmupoBanme
CCTCCTBEHHO-HAYYHON I'PAMOTHOCTH 0Gy9Yarommxcs u OPraHM3aUMI0 H3yYeHHs
QU3NKH HA JeATEeNBHOCTHON OCHOBe. B mporpamme mo dusmke yunTHIBaroTCSH
BOSMOXHOCTH y4eGHOrO MpeAMeTa B peanu3amuu TpedoBanuit PI'OC 000 x
TITIAHAPYEMBIM JINYHOCTHBIM M METAIpeAMETHBIM pesynbraTam o0ydeHHs, a TakKke
MCKIPEIMETHBIE CBA3U €CTECTBEHHO-HAYYHBIX y4eOHBIX TIpEeAMETOB Ha ypoBHe
OCHOBHOr0 001ero 06pazoBanusl.

[Iporpamma no ¢usuke ycranasnmupaer pacnpeznenenue yyebHoOro Marepuana
10 Tofam oOy4eHus (mo kmaccawm), npeaiaraer NpUMEPHYIO IOCIEN0BATENBHOCTD
M3YHCHHA TEM, OCHOBaHHYIO Ha JIOTHKE Pa3BUTHA IPeAMETHOTO COJEpIKaHUs U
Y1€Te BO3PaCTHBIX OCOGEHHOCTEH 06y YAIOMHXCSL,

[lporpamma mo ¢usuxe paspaborama ¢ uenso oOkazaHus METOIUUECKOM
HMOMOIIH YIUTEIO B CO3AAHUH paboveii mporpaMmbl 10 y4eGHOMY TpeaMeTy.

Qu3nka ABNSETCS  CHCTEMOOGPasyromMM  Is €CTECTBEHHO-HAYYHBIX
Y4EOHBIX [PEIMETOB, IIOCKOIBKY DU3MUECKHE 3aKOHBI JIEXKAT B OCHOBE TIIPOLIECCOB
U SBICHUH, M3Y4aeMbIX XHMHeH, OuOiOrMei, acTpoHOMHel u ¢dusnYeckoit
reorpaguei, BHOCHT BKIaZ B  €CTECTBEHHO-HAy4YHYIO KapTUHYy  MHUpa,
MPEOCTaBIAST Haubonee scHble OOpaslsl NPUMEHEHHWS HAYYHOTO MeTONa
TO3HAHHM, TO €CTh CII0C00a MOJTyYeH s JOCTOBEPHBIX 3HAHUI O MUpe.

Onsa u3 rnaBHbIX 3a7a4 (PU3MYECKOr0 0Opa3OBaHUS B CTPYKType obimero
o0pa3oBaHUsI COCTOUT B (HOPMHUPOBAHUH €CTECTBEeHHO-HAYYHOH I'PaMOTHOCTU U
HHTepeca K HayKe y 00yHdaloIuxcs.

Mzydyenne ¢usuku Ha 06a30BOM YpOBHE IpeiroNaraeT oOBJALEHHE
CIelyIOLIUMA KOMIIETEHTHOCTSIMH, XapaKTePH3YIOUIUMH eCTeCTBEHHO-HAYUYHYIO
IPaMOTHOCTD:

HAY4YHO OOBACHATH ABJICHUS;

OLICHUBATh U MIOHUMATh OCOOEHHOCTH HAYUYHOT'O MCCJIeJOBAHMS,
WHTEPIPETUPOBAaTh [JaHHbIE M HCIIOJNB30BaTh HAyYHBIE [[0KAa3aTenbCcTBA LIS
OJTy4Y€HHUS BBIBOJIOB.

Ilenu wusydeHus (U3MKM Ha YpPOBHE OCHOBHOTO 06wiero o6pa3oBaHus
onpeznenensl B KoHuenuuu npenogaBanus ydeOHoro npemmera «®usuka» B
obpazoBatenpHelx opraHusanuax Poccuiickoit ®@epepamuu, peann3yrONHX
ocHOBHEIE 00meoOpasoBaTeNbHbIE MPOTPaMMBl, YTBEPKIEHHOM pelieHHeM



Konnernn Munncrepersa npocsewenys Poccutickoit @eaeparuu (poTokon ot 3
Aexabpst 2019 r. Ne ITK-4BH).

Henn n3yyenns dpusnkn:

MpUOOpeTeHre MHTepeca M CTpeMIICHHS 0OYHAIOMHXCA K Hay4YHOMY H3yYEHHIO
TMPUPOJEL, Pa3BUTHE MX UHTEIUIEKTYAIBHBIX U TBOPYECKUX CTIOCOGHOCTEH;
Pa3BUTHE IpPCACTABNCHMA O HAyYHOM MeTONe TO3HAHHA M (DOPMHPOBaHHe
MCCIIeZI0BATEILCKOrO OTHOIIECHHS K OKPYIKaIOIIUM SBJICHUSM,

(hOpMHpOBaHME HAyYHOrO MHPOBO33PEHHS KAK De3y/IbTaTa U3YYEHHS] OCHOB
CTPOEHHMS MaTe€PUK U (QyHIAMEHTAIBHBIX 3aKOHOB (QDU3UKH;

(opMUpOBaHME IpeNCTABNEHHH O poMM (USHKH IS Pa3BUTUA  Opyrux
€CTECTBEHHEBIX HAyK, TEXHUKH M TEXHOJIOTHIA;

Pa3sBUTHE TPEJICTaBICHUH O BO3MOXHBIX cepax Oymymied mpodeccuoHanbHOM
ACATEIBHOCTH, CBS3aHHOM C (PM3HKOM, NOArOTOBKA K AajbHelIneMy 00y4eHuIo B
3TOM HaIlpaBJIEHHH.

Hoctixenue 3TUX Nenedl mporpaMmel mo (GHU3HKe HA YPOBHE OCHOBHOTO
obuiero o6pazoBanus obecrneurnBaercs peleHnHeM CleIyIomuX 3aay:
npuoOpeTeHre 3HAHWM O IUCKPETHOM CTPOEHHMHM BEIIECTBA, O MEXaHUYECKHX,
TEIUIOBBIX, 3JIEKTPHUYECKUX, MATHUTHBIX ¥ KBAHTOBEIX SBJICHHSX;

MpUOOpeTeHre YMEHHH OIUCHIBATE W OOBACHATE (U3MYECKHe SBIEHHS C
MCII0JIb30BAHUEM I1OJTyUYeHHBIX 3HAHUIA;

OCBOEHHE METOZOB pELIeHHs MPOCTEHINNX pPacYETHBIX 3a7ad C HCIOJb30BaHHEM
bu3uvecKkx Moieel, TBOPUECKUX U MPaKTHKO-OPUEHTHPOBAHHBIX 3a/1a4;
pasBuTHEe YyMeHH Habmo#aTh NPUPOIHEIE SBJIEHHS M BHINOJHATE OIKITHI,
11a00paTopHble paboThl U SKCIEPUMEHTAIbHbIE UCCIeOBAaHUS C MCIIONB30BAHHEM
H3MepHUTeIbHBIX IPUOOPOB;

ocBoeHMe MpHEéMOB paboThl ¢ HHGOpMaLel GU3NIECKOTO COAEPIKAHNS, BKIFOYas
MH(QOPMAIMIO O COBPEMEHHBIX JOCTHXXECHHAX (DH3MKH, aHANM3 M KPUTHUYECKOS
olleHHBaHHe HH(POPMAaLHH;

3HAKOMCTBO €O c(epaMu NpO(ecCHOHAIBHON J[eATeNbHOCTH, CBSI3aHHBIMH C
(u3KKoi, ¥ COBPEeMEHHBIMU TEXHOJOTMAMH, OCHOBAHHBIMH Ha JOCTHXXEHHSIX
(puznyeckoil HayKH.

Ha m3yyenue (usuku (6a30Bbl ypoBEHb) Ha ypOBHE OCHOBHOIO OOILIEr0
o6pazoBanus oTBOAUTCS 238 YacoB: B 7 kiracce — 68 yacos (2 4aca B Helemo), B 8
kinacce — 68 yacos (2 4aca B Hefelnmo), B 9 kiaacce — 102 gaca (3 yaca B HEJE0).

[IpennaraeMelif B mporpaMme 1o (usHke rnepedeHs 1abopaTopHEIX paboT H
OIBITOB HOCUT pPeKOMEeHIATeIbHBIN XapaKTep, y4UTelb JeJaeT BEIOOp IpOBeeH s
1a6opaTopHEIX pabOT ¥ OMBITOB C YY€TOM HHIMBANYANbHBIX OCOGEHHOCTEH
o6yualommuxcs, CIMCKa SKCIEPUMEHTANBHBIX 3a/laHui, MpejularaeMbx B pamKax
OCHOBHOTI'O FOCY/IaPCTBEHHOTO 5K3aM€Ha 110 (H3MKeE.



COAEPKAHHUE OBYYEHMUSI
7 KJJACC

Pasznen 1. ®u3zuka 1 e€ poJib B NO3HAHHH OKPY2KAIOWIero Mupa.
®dusuka — mayka o npupoze. SBireHus mpuponsl. PU3MUECKHe SABICHHS:
MEXaHUYeCKHe, TerIoBble, JIEKTPUIECKHe, MarHUTHBIC, CBETOBBIE, 3BYKOBEIE.
Dusuueckue BenuuuHbL. M3mepeHue GU3MYECKUX BeIHYMH. DH3MIecKUe
npu6opsl. [TorpemnocTs u3Mepernii. MexayHaponHas cuCTeMa eAHHHLL
Kak ¢usuka ® Jpyrue ecTeCTBEHHbIE HayKd H3y4aioT MPHPOaY.
EcTecTBEHHO-HAy4YHBI METOJ [MO3HAHMS: HaOJofeHHe, MOCTaHOBKA HAyqHOrO
BOIIPOCA, BBIABHIKEHHE TMIOTE3, SKCIIEPUMEHT 10 IPOBEPKE IUIIOTE3, 00bsCHEeHUE
HabmoaeMoro sBneHus. Onucanne GU3NIECKUX SBIEHUH C IOMOIIBIO MO/IENEH.
Hemoncmpayuu.
MexaHW4eCKue, TEIUIOBhIE, JIEKTPUUECKHE, MAarHUTHBIE, CBETOBBIC ABJICHISL.
dusryeckde NPUGOPH M TIpoledypa NPSIMBIX H3MEPEHHH aHAlOroBbIM U
UG POBEIM MPUOOPOM.
Jlabopamopnuvie pabomul U ORbIMLL.
OmnpeieneHye 1eHBI AEIEHMs KAl K3MEPHUTEIBLHOTO npubopa.
M3mepeHne pacCTOSTHHM.
M3mepenue 00bEMa XUAKOCTH ¥ TBEPOTO TEA.
Omnpe/eneHre pa3MepoB MalbIX Tell.
M3MepeHHe TEMIIEPaTyphl MpY IOMOLIM JKMIKOCTHOrO TEPMOMETpa X JAaTdhka

TeMIiepaTyphl.
[IpoBe/ieHHe MCCIIENOBAHMs O MPOBEPKe TMIOTE3bl: AANBHOCTE IOJIETA MIAPHKA,

MyILIEHHOrO FOPU3OHTAIIBHO, TeM GOJIbIIIe, YeM OOIbIIIe BRICOTA IyCKa.

Paznen 2. IlepBoHaua/ibHbIe CBEJeHHSI O CTPOEHHH BelIeCTBa.

CTpoeHxe BelECTBA: AaTOMbl M MOJEKYJbl, HX pa3sMepel. OnsITH,
JIOKa3bIBAOIIME JUCKPETHOE CTPOCHKE BELICCTBA.

Jlprkenne uwactur BemectBa. (CBf3b CKOPOCTH JBIDKGHMA HacTULl ¢
TemIiepaTypoii. BpoyHOBCKOe JBHXeHHMe, Au(Gy3us. BiauMoneidcTsHe HaCTHIL
BellecTBa: MPUTSKEHIE U OTTaKABaHUE.

ArperaTHble COCTOSHMS BEILECTBA: CTPOEHHE Ia3os, KHIKOCTEN U TBEPABIX
(KpUCTANNMYECKHX) Tel, B3aHMOCBA3b MeXJy CBOMCTBAMH BELIECTB B PasHBIX
arperaTHbIX COCTOAHUAX M MX aTOMHO-MOJICKYJIAPHEIM CTPOCHHUEM. OcofeHHOCTH
ArperaTHLEIX COCTOSHUYN BOJBL

Jemoncmpayuu,

Ha6aroneHue 6pOoyHOBCKOTO ABHIKEHUA,
Ha6niogenue gudQy3uu.



Habnonenue ABICHUH, OOBACHAIOIMXCA MPUTSHKEHHEM WA OTTANKUBAHUEM
4acTHL BEleCTRa.

Jdabopamopusie pabomut u onsimoL.

Ornenka nuamerpa aroma MeTonom psnoB (¢ ucrons3oBaHueM (hoTorpaduii).
OrmeITel 10 Ha6MIOKEHMIO TeMmTOBOrO pacIIMpeHus ra3os.
OnEITE M0 0GHapyKeHHIO feHCTBIS CIiT MOJIEKYJIAPHOIO IIPUTSKEHHS.

Paspen 3. iBmokenue u B3aumopneiicrue e

Mexanuyeckoe nBuKeHHe. PaBHOMepHOe 1 HepaBHOMEpHOE IBHMIKEHHUE.
Cxopocts. Cpenss cKkopocTs IOpyd HEpaBHOMEPHOM [BMXEHMHU. Pacuér myrtu u
BPEMEHH JABHKEHUS.

SIBnenue wHepuuu. 3akoH UHepUMH. B3auMozelcTBHE Tel Kak NpHYHHA
MSMCHCHHSI CKOpOCTH JBHXKEHHsI Tes. Macca Kak Mepa HMHEPTHOCTH Teja.
ITnorHocte BemiecTpa. CBS3b MIOTHOCTH ¢ KOMMYECTBOM MOIEKYN B €IMHHUIE
00BéMa BeliecTBa.

Cuia Kax xapakTepuCTHKa B3aumMozelcTBHs Teil. CHila yIPYroCTH M 3aKOH
I'yka. VI3mepenue CHIBI ¢ MOMOIIBIO AMHAMOMETpa. SIBIIEHHE TATOTEHHS M Cuia
TsokecTH. CHila TSKeCTH Ha Ipyrux miaHerax. Bec Tena. HeBecomocTs. Croxerne
CUJI, HAaIIpaBJICHHBIX IO OAHOMW mpsmoil. PaBHoxeiicTBytomas cuin. Cuna TpeHus,
Tperue ckonbKeHHs U TpeHHE MOKOA. TpeHre B IPUPOLIE U TEXHHUKE.

Hemoncmpayuu.

Habmonenre MexaHU4eCKOTO JIBHKEHUS Tea.

H3mepeHne CKOpOCTH IPSIMOIHHENRHOTO ABUKEHM.
Habuntoienne siBneHus HHEPLKH.

HabGutoeHue u3MeHeHus: CKOpOCTH IIPU B3aUMOIEHCTBUM TeJl.
CpaBHeHHue Macc 110 B3aUMO/IEHCTBHIO TeJL.

Crnoyxenue cui, HanpaBJIeHHBIX 110 OAHON IPAMOA.

Jlabopamophote pabomel u onsimeol.

Ompezienenre cKOPOCTH PaBHOMEPHOTO IBMXKEHHUs (IIAPUKA B XKHMAKOCTH, MOMEIH
3JIEKTPUYECKOI0 aBTOMOOHIIS U TaK Aajee).
Ornpenenenne cpeHEH CKOPOCTH CKONBKEHHA OpycKa WM IIaprKa MO HAKIOHHOM

IIOCKOCTH.
OnpejieneHue MIOTHOCTH TBEPAOTO TeIa.
OneIThl, IEMOHCTPUPYIONIME 3aBUCHMOCTh PacTsKeHHs (medopMaiyu) npyKuHbl

OT MPHUII0KEHHOU CHJIBL.
OMNEBITLI, IEMOHCTPUPYIOIIHAE 3aBUCHMOCTE CHJIBI TPEHHS CKOJIEXKEHUS OT Beca Tela
i XapaKTrepa COMPUKACAIOUINXCA TOBEPXHOCTEH.

Pasnen 4. JlaBienue TBEPABIX TeJ, )KHIKOCTEH H ra3os.

JlaBnernue. Crioco0Okl yMEHBIIEHHS ¥ yBEIAYESHUS NaBjieHus. JlaBeHue rasa.
JABHCHMOCTE JaBlIeHHS Tra3a oT 00BEMa, TeMmnepaTypsl. Ilepenaya naBneHHs



TBE
CpabIMYy TellamMu, »KUAKoCTSIMK
MallUHE]L,

Sanm U raszaMu. 3akon Ilackans. ITHeBMaTuyeckue
— HMOCTh IaBJIeHUSH AKHIOKOCTH OT riryOuHBl. [ 'MapocTaTuyeckuii
+ -Oobmaromuecs cocynsr. I'napasnuueckue MexaHH3MEL

Boaﬂyﬁioiffcb:éjjﬂ :::;14361; JiiTMOC(bepHoe AaBjieHue. IIpUYMHBL CymecTBOBaHMS
u. Oneir Toppuuennn. Usmepenrne aT™oc
AABJICHUS. 3aBUCHMOCTS aTMoce : i
MpHGopar s aTMoc(proro AABJICHHS OT BBICOTBI HaJl yPOBHEM MOpSL.
. €PHOTO0 JaBJIeHUsI.

HeiicTBre xunxocTy u rasa na MOrpy’KEHHOE B HUX TeJO. BrlTankupaomas
(apxumenoBa) cuna. 3akon Apxumena. [TnaBanue Ten. Bo3nyxomnnasanue.

Hemoncmpayuu.
3aBHCHUMOCTD JaBJIeHHMs ra3a oT TEMIIEPaTyPhI.
[lepena4a maBiieHus XUOKOCTHIO U Ta30M.
Coobwarouuecs cocymsl.
['WapaBiargecKkuii mpecc.
[posiBnenue neticTBus aTMOchepHOro naBIeHus.
3aBHCHUMOCTE BBITAIKMBAIOLIEH CHIBI OT 06BEMA NOTPYXKEHHON YacTH Tena U
IUVIOTHOCTH JKHUIKOCTH,
PaBeHCTBO BRITAIKUBAIOLIEH CUIIBI BECY BEITECHEHHOM JKHIKOCTH.
YcioBue I[UIaBaHUS Tell: IJIaBaHWE HIU TOTPY)XeHWEe Tel B 3aBUCHMOCTH OT
COOTHOILLIEHHUS TIOTHOCTEH Teja 1 )KUIKOCTH.

Jlabopamopnuie pabomot u onsimel.
HccnemoBaHue 3aBUCHMMOCTH Beca Tela B Boge OT 00BEMa MOrpyXEHHOH B

)KUIKOCTh YaCTH TeJla.
Onpejie/ieHre BBITANTKABAIONMIEH CHJIBL, NEHCTBYIOIIEH HA TeNO, MOTPYXKCHHOE B

YKHUIKOCTE.
[IpoBepka HE3aBHCHMOCTH BBITAIIKHBAIOIIEH CHIBL, [CHCTBYIONICH Ha TENO B

AKUIKOCTH, OT MaccChl Tea.
OMBITH, I€MOHCTPUPYIOLHE 3aBUCHMOCTb BBITAIKMBAIOLIEH CHIIBI, IEHCTBYIOLIEH

Ha TeJ0 B JKHAKOCTH, OT 00BEMa NOrpy>XEHHON B JKUAKOCTh YacTH Tejna u OT

[JIOTHOCTH XK IKOCTH. )
KoHCTpyHpOBAaHHE apeOMeTpa MM KOHCTPYHPOBAHHME JIOIKH M ONPEACICHUE CC

Ipy30I04bEMHOCTH.
Pa3zjgen 5. PaGora m MOLIHOCTh, JHEPTHSl.

Mexanngeckasd padoTa. MOIIHOCTB.
[IpocTele MEXAaHWU3MBL: PpBIYar, 670K, HAKJIOHHAs IUIOCKOCTh. [lpaBuio

papHOBeCHs pblyara. IlpAMeHEHHe TpaBHia DPaBHOBCCHA peiyara K OIOKY.

«3010T0e TMPaBUIIO» MEXaHHKH. KITJI mpoCTBIX MEXaHHU3MOB. [Tpocrteie

viexaHu3MBbl B OBITY U TEXHHKE.



Mexanux
H4eckast  sxeprus, Kunetnyeckan u norenmmansuas SHeprus.

[1pespa
PeBpallienre onmoro suna VMIEXaHUECKOH sHepruu B Ipyroit. 3aKkoH coxpaHeHus
SHEPIUHU B Mexanyke.

Aemoncmpayuu,
Ipumeprr IIPOCTBIX MeXaHU3MOB.
Jabopamoprpie pabomur u onvimo.

Onpeﬂeneﬁne PaboThl cHIE] TPEHHUA npu PaBHOMEDHOM [BM)X€HHH Tela o
TOPH3OHTANIBHOM MOBEPXHOCTH.

Hccnenosanue ycnopmii PaBHOBeCHS phIvara.
Mamepenne KIT/T maxonsoi IIJIOCKOCTH.
Msyuenue 3akona COXPaHCHHs MEXaHHUIeCKON SHEPTHH.

8 KJIACC

Paznen 6. TensioBble sBiIeHus.
OCHOBHEIE  MONIOXEHHS MOJIEKY/IAPHO--KAHETUYECKOH TEOPUHM CTPOEHHS
BelecTna. Macca u Pa3sMepbl aTOMOB M MoJjieKyJ. OMBITHI, MOATBEPXKIAOIIHE

OCHOBHBIE ITI0JIOXKEHHA MOJIEKY IIPHO-KHHETHYECKOH TEOPHH.
Mopnenn TBEpmOro, Xumkoro wu ra3oo0pasHoro COCTOSHHMM BEILIECTBa.

Kpucrammmgeckue u amopdHsrle Tena. OObICHEHNE CBOMCTB ra3oB, XKHIKOCTEH M
TBEPABIX TEJM Ha OCHOBE IIOJIOXKEHHIL MOJIEKYJISIPHO--KMHETUYECKOM TEOpHH.
CmauuBaHHe U KallMUISpHEIE ABIeHUs. Termmosoe pacIIUpeHue U cKaTHe.

Temmeparypa. CBs3b TeMIEpaTypsl CO CKOPOCTBIO TEILIOBOrO JBIIKCHIS
qacTull. BHyTpeHHss sHeprus. Crnocobbl H3MeHEHHS BHYTPEHHEU »HEPTUH:
Terionepeaaya U COBEpLICHUE paboThI. Buet TEIUIONEepeJaun:
TEILIONPOBOJHOCTh, KOHBEKLIHS, H3TyYeHHE.

KonnyecTBo Temiiorel. YeibHas TeINIOEMKOCTh BellecTBa. TerioobMeH U
TEIJIOBOE€ paBHOBECHE. YpaBHEHHE TEIUIOBOrO Oamadca. IDiasienue WU
OTBEpJIeBAaHUE KPHUCTAVIMYECKUX BEIIECTB. YAENbHAsA TeIIoTa IIJIaBIICHHS.
[TapoobpazoBanue u koHmeHcauus. Wcmapenme. Kumenwe. YpenpHas Teriora
napoobpaszoBanus. 3aBUCUMOCTb TEMIEPATYpHl KHIEHHS OT aTMOChepHOro
JaBJIEHHUSL.

BnaxHocTs BO3ayxa.

DHeprus TOIUIMBA. Y IeNbHAs TEII0oTa CTOPaHHs,
[Tpunnuner pa®otel TemnoBelx asurateneit KITJ rtemnoBoro asurarens.

TenmoBele ABHTATENN U 3alUTa OKpYKalollei cpep!.
3aK0Hd COXpaHEHUs U IPEeBPalleHNs] 3HEPTHH B TEIUIOBBIX [IPOLIECCAX.

emoncmpaiu.



Mexaunyeciag 9HEeprusl.

[lpespamenne OJHOrO BHJa Mexa
SHCPIrUuM B MeXaHuKe.

ﬂ&uoucmpaquu.
Ipumepst npocTerx MEXaHU3MOB.
/laGopamopnsie pabomut u onvimot.

Onpenenenue paboTel CHIBI TpeHMs [IpY PpaBHOMEPHOM JBWXXEHUU TejIa II0
T'OPU3OHTANIBHOM ITOBEPXHOCTH.

Hccnenosanne ycnosuit pasrosecus phIuara,
Vsmepenue KITJ] HaxnoHHOM MIOCKOCTH.
M3y4enue 3akoHa coxpaneHuns Mexanuyeckoit 3HEPTHUH.

Kunernueckas u norenumanbHas SHEpPrusl.
HUICCKOM SHEPrUM B Ipyroit. 3aKoH coxpaHeHus

8 KJIACC

Pasgen 6. Tennosblie siBiienus.

OCHOBHBIE TOJIOXKEHHSI MOJNEKY/ISIPHO--KUHETHIECKOH TEOPUH CTPOEHUS
BewecTBa. Macca u pasmepsl aroMoB M Monekyl. OIBITHL, ITOATBEPIKIAIOLIHE
OCHOBHBIE MOJIOKEHUS MOJIEKYIAPHO-KHHETHIECKOM TEOPHH.

Mozenu TBEPIOro, JKUIAKOrO W ra3000pa3sHOrO COCTOSIHHI BeLIeCTBa.
Kpucranmueckue n amopdusie Tena. O6BsACHeHNe CBOMCTB Ia30B, XUAKOCTEH |
TBEPABIX TeJI Ha OCHOBE IONOXEHHH MOJEeKyIIpHO--KUHETHUECKOM TEOPUH.
CmaurBanvie U KanuuispHbIe SBIeHus. TerioBoe pacupenne 1 cxarue.

Temneparypa. CpsA3b TeMnepaTypbl €O CKOPOCTBIO TEIUIOBOTO IBMIKEHHS
qacTull. BHyTpenHsis osHeprus. CrnocoObl H3MEHEHHS BHYTPEHHeH 3Hepruu:
Temionepeaaya M coBeplueHde  paboThl.  Buael  Temtomepenauu:
TEIUIONPOBOAHOCTD, KOHBEKLIUS, U3/IyYSHHUE.

KonuuecTBo TEIUIOTHI. Y AellbHAs TEIUIOEMKOCTh BEILECTBA. TeIIo00MeH H
TEIJIOBOE paBHOBECHE. YpaBHEHHE TeIUloBOro OanaHca. ILiaBneHue WU
OTBEp/EeBaHUE KPUCTAIMYECKUX BELUECTB. YIENbHAs TEIUIOTa IUIABICHHUS.
[TapooGpazoBanue u koHpeHcauus. Mcnapenue. Kumenwe. VapenvHas Temnora
napoobpa3oBaHusl. 3aBUCHMOCTh TEMIIEPAaTypbl KUIIEHHS OT aTMOC(EpPHOro
JIaBIICHUS.

Braxxnocts BO31yXa.

DHeprus TOIUIUBA. Y IeNbHAasl TEMI0Ta CTOPaHuSL.

[lpunnuner paboTel TerioBblX nsuratened KIIJl temnosoro ppurarerns.
TemioBble JBUTATENHN U 3alATa OKPY KAIOLIEel cpelpl.

3aKOH COXpaHEeHMUs U IPeBPAlIeHNs SHEPTUH B TEIUIOBBIX MPOLECCAX.

Iemoncmpayuu.
Hadmonenne OpOyHOBCKOIO IBUKEHHS.



Habmopenye nupdyzum,

Habmio0 7
s ACHUE sABIeHKIL CMa4YuBaHUs u KalMJUISPHBIX SIBJICHUIA.
abJIIo1eHue TeII0BOIO pacumpenus ren.

I/I3M8H6HH’& HABJICHUS rasg IT

PH  H3MCHCHMM 0OBEMa W HArpeBaHUH win
OXNaXKOeHUY,

[IpaBuna H3MepeHus TEMIIEPaTypBL.
Bunnr TeImionepenayy,

Oxnaxnenue IIp1 coBepieHnu paGoTs.
Harpepanne npu COBEPIICHHN PaOOThl BHEIIHUMY CHIIAMH.

Cpasuenwe temnoémkocreii Pa3IMYHBIX BEIECTB.
Habmoznenne kunenus.

Habmonenue nocrogucrsa TEMIIEpATypbl NPH [IABIEHHH.
Monenu Teroserx JIBUTATEJIE}].
/Tabopamopneie pabomot u onvime..
OnbITel N0 0GHApPYKeHUIo NefcTaHs CHJI MOJIEKYJIIPHOTO MPUTSKEHUS],
OnbITEI IO BEIpaIUBaHUIO KPUCTAJIOB IIOBAPEHHOM COM MJIM caxapa.
OIBITEI 0 HAGMIONEHMIO TEIIOBOro PACIIMPEHHs ra3oB, KUAKOCTEN W TBEPIBIX
Tl
Onpezenenne naBnenus Bo3nyxa B 6amione LIIIpULA.
OIBITEI, EMOHCTPHUPYIONIHE 3aBHCHMOCTD HaBJICHHUS BO3MlyXa OT €ro o0BéMa u
HarpeBaHWs WU OXJIaXKICHUS.
IIpoBepka THIOTe3bI JMHEHHON 3aBHCHMOCTH JUIMHBL CTOJIOMKA MXHIKOCTH B
TEPMOMETPHYCCKOM TPyOKe OT TeMIIepaTypsl.
Habmronenne n3smeHenus BHyTpenneis sHepruu Tena B pe3ynbTaTe TeIuIonepeaaun
1 pabOTHI BHELITHUX CHIL.
HccrnenoBanue sBieHus teroobMena IpU CMEIWBAHUK XOJIOJHOW M ropsyeil
BOJIbI.
Onpenenenne KoaUM4YecTBa TEILIOTHI, TI0JIy4EHHOTO BOJOM IpPH TeIooOMeHe ¢
HArPETHIM METAJNINYECKUM LIUTHHIPOM.
Onpenenenue yneapHON TENIOEMKOCTH BELIIECTBA.
Hccrenoranue npouecca uemapeHus.
OnpenieneHre OTHOCHTENBHOM BIAXHOCTH BO3yXa.
Ornperenenne yenbHOM TEIUIOTHI IIaBJACHUS JIbAA.

Pazpen 7. Jnektpudyeckue H MArHUTHbIC SIBJICHHS.

OnexTpuszauns Tel. J[Ba poja 3neKTpUYecKHMX 3apsanoB. BiammopeiicTsue
sapsikeHHbIX  Tenl.  3akoH  KysloHa (3aBHCHMOCTH CHIBI  B3aMMOIEHCTBHS
3apsiZKeHHBIX TeNl OT BEIUYUHBI 3aPSIOB ¥ PACCTOSHHS MEXAY TeIaMHu).

_ Dnextpudeckoe moje. HanpsmEHHOCTh 3I€KTPUYECKOro MO, [Tpunuun
CyMZPrO3ULNA 2MEKTPUYECKHX MMOJIelH (Ha Ka4eCTBEHHOM YpOBHE).



Hocure
Crpoenye J:;O?VJII:KTPII'{I:ZZE:;Z;EEMOB. OJeMeHTapHBbII AMIeKTPUYECKUN 3apsz.
JICKTpUYecKoro 3apspa. U JUONEKTPUKM. 3aKOH  COXpaHeHHs

£) .

“CTOHSSEZPH;:;:;ZIH;:;. T:KCaJ'IOBHHv CYILECTBOBAHMS 3JJEKTPHYECKOTO TOKa.
XHMHYECKOE, MarHUTHOE) :‘)HEKT- HﬂeHCT?m SMEKTPUYecKoro Toka (Temnosoe,

K Tprecas 11.31'[[, Ié qucmn TOK B XMIKOCTSAX U rasax.
ComnpoTuBnenue IlpOBO,[lHPIKE;. Y eJJ: e e e e e
- ——— Ho(-mell BHOE CONpPOTUBIICHWE BelecTsa. 3akoH Oma

: JIOBaTeJIbHOE M  IapajluieIbHOE  COEMHEHHE
POBOJHHUKOB.

PaGora u wMmomHOCTE 3nekTpudeckoro Toka. 3akoH Jhkoymsi—JleHna.
DNeKTpUYeCKHe LEenu | NoTpebuTeNy 3eKTpudecKoil suepruu B 65Ty, Koporkoe
3aMBbIKaHHMe.

IlocTosnHble  MarHuTHl.  B3auMopeicTBHe  MOCTOSHHBIX ~ MArHUTOB.
MaruutHoe mosie. MarHuTHOe To/1e 3eMiM U ero 3HaueHue JUIA KHU3HH Ha 3eme.
OneiT  Dpcrena. MarHuTHoe TIoje  3JEKTPUYECKOro  TOKa. [Ipumenenue
37IeKTPOMArHUTOB B TeXHKKe. [[eHCTBHE MarHUTHOTO NOJIA HA [POBOJHMK C TOKOM.
DeKTPOABUTraTeNb MOCTOSHHOrO ToKa. Mcrmomb3oBaHHe 3TEKTPOJIBUraTeNied B
TeXHUYECKUX YCTPOHCTBAX U HA TPAHCIIOPTE.

OmnsiTel @apazes. SIBneHne MEKTPOMArHUTHON HHIYKIIMH. ITpaBuno Jlewua.

DJeKTporeHeparop. Crioco6bl  [ONydeHHs  OSJEKTPUYECKOH  SHCPIHH.
JNeKTPOCTAHLIMI Ha BO3OOHOBISIEMBIX HCTOYHAKAX SHEPrHH.
Jlemoncmpayuu.

DneKTpu3alus Tell.

JIBa pojia 3IeKTPAYECKHX 3apI/IoB 1 B3aMMOEHCTBHE 3apsKEHHBIX TEIL.
YerpolicTBo U nelicTBHE 3JIEKTPOCKOIIA.

DiexTpocTaTHyUecKas HHAYKIHL.

3aKOH COXPaHEHHs IEKTPHIECKHX 3apAN0B.

[TpoBOAHUKU U AUDIIEKTPUKH.

MoienupoBaHye CUI0BbIX JIMHAN 3JIEKTPUYIECKOTrO MOJIA.
McTOYHUKA TOCTOSHHOTO TOKA.

TeiicTBys SIEKTPUIECKOTO TOKA.

DieKTpUUeCcKUi TOK B MHALKOCTH.

["a30BBIi pas3psia.

VamepeHre CUITbl TOKa aMIIePMETPOM.

M3mepeHre EKTPAICCKOro HarpsKEHUs BOTBTMETPOM.

PeocTaT ¥ Marasiiy COTIPOTHBIIEHHUA.

BaapMo/eicTBIE IIOCTOSHHBIX MATHUTOB.

MoaennpOBaHKe HEBOIMOYKHOCTH pasfie/ieH)s MOJIoCOB MariuTd.



gdlfiiﬂ;igf:;j:le MAarHUTHBIX T10JIel TTOCTOSHHBIX MArHUTOB.
Ma:"lmmoe I1071€ TOKa. DneKTpoMarHur.
HeiicTBre MaruuTHOTO MO/ Ha TIPOBOJHUK C TOKOM.
DIIEKTPOABHIaTENb TOCTOSHHOrO TOKa.
Hccnenosanuve spnenus 3NEKTPOMarHUTHOW MHAYKIIMH.
Oneiter @apapes.
3aBUCHMOCTh  HampaBiIeHHs UHIOYKIHOHHONO TOKa OT  YCJIOBHUH  ero
BO3HUKHOBEHHUS.
OJIEKTPOreHePaToOp MOCTOSIHHOTO TOKA.
JIabopamopusie pabomor u onsimeL.
OnbIThI 110 HAGMIONEHUIO 3JIEKTPHU3ALMK Tel HHAYKIUEH U TIPHA COMPUKOCHOBEHHUH.
HcciieioBanne neiicTBUs 31eKTPHYECKOro MO Ha MPOBOAHUKH M AUIJIEKTPHKH.
C6opka u mpoBepka paGoThI 31EKTPUIECKOM LIENH TOCTOSHHOTO TOKA.
M3mepenre H peryMpoBaHue CHIIbI TOKA.
V3MepeHHe U peryIupoBaHue HaNpsKeHHUs.
WccnenoBaHrue 3aBUCHMOCTH CHJIBI TOKa, HOYIIEro Yepe3 pe3ucTop,
COTIPOTUBJIEHHS PEe3UCTOpa U HAMPSHKEHHUS Ha pE3UCTOpE.
OnbITbl, AEMOHCTPUPYIOLIME 3aBHCHMOCTH JJIEKTPHYECKOrO COIPOTHUBICHHUA

IIPOBOZHUKA OT €T JJIMHBI, IUIONIa{ NONEPEYHOro CeYeH!A U MaTepuaa.
[IpoBepKa IpaBHa CIOXEeHHS HaNpSHKEHUH [IPH [OC/IeT0BATEIBHOM COEUMHEHHH

oT

JIBYX PEe3UCTOPOB.
[IpoBepKa MpaBriIa AJIsl CHIIBI TOKA NPH [apajlIeIbHOM COTMHEHHH PE3UCTOPOB.

Onpenenenne paboTHI SNEKTPHIECKOr0 TOKa, HAYIIEr0 Y€pe3 PE3UCTOP.

OrmpeieneHne MOIIHOCTH SJIEKTPHIECKOTO TOKA, BEIIEAEMOH Ha PE3UCTODE.

HUccrnenoBanue 3aBHCHMOCTH CHJIbI TOKa, HAYLIEro 4Yepe3 JaMIIoduKy, OT

HAIpsKEHNS HA HEH.

Onpenenenne KIIJI HarpeBaTess.
WcesieioBaHie MarHUTHOTO B3aUMO/EHCTBUS [IOCTOSHHBIX MArHUTOB.

M3yyenre MarHHTHOTO IOJIsI MOCTOSHHBIX MarHMTOB IPH HX o0beAMHEHNU U
pa3ieJIeHHH.

ViccieoBanue JedCTBUs JIEKTPHYECKOro TOKa Ha MarHUTHYIO CTPEIIKY.

OnbITEL, JEMOHCTPUPYIOIIHE 3aBUCHMOCTb CHIIBI B3aMMOJICACTBUS KaTyIIKH C
TOKOM ¥ MArHHUTa OT CHJIBI TOKA ¥ HaIlpaBJIeHHs TOKA B KaTyIIKE.

M3yueHne JeHCTBAS MATHUTHOTO M0/ Ha IIPOBOJHKK C TOKOM.
KoHCTpyUpOBaHUE U M3YHICHHE paboThl JNIEKTPOABUTATEIIA,

Wamepenne KIT 57IEKTPOIBUraTe/IbHOM yCTaHOBKH.
OnpiThl 10 UCCIIEeL0BAHUIO SBJICHIA 3JEKTPOMArHUTHON MHIYKIIMH: HCCIEA0BaHUE

osiepennil 3HadeHAs U HarpaBlIeHHS HHIYKIMOHHOTO TOKA.



9 KJIACC

Paspen 8. Mexanuueckue SIBJICHMSI,

Mexannyeckoe ABWKeHue. MarepuansHas Touyka. CHCTema OTCYETa,

Otrocurensrocts MEXAaHUYECKOr0 IBMIKEHHSI. PaBHOMepHOEe npsMonuHeiiHOe

AABIKeHHe. HepaBHomepHoe npamonumeiinoe ABmkeHue. CpelHss U MIHOBEHHas
CKOPOCTE Tena mpu HepaBHOMEPHOM NBIIKEHII.

Yckopenue, PaBHOycKkopenroe npsmMonmueiinoe ABrxenue. CBoGonHoe
naaeuue. Oneite! Nanunes.
PaBHOMepHOe nBIKeHME MO OKpyXHOCTH. Ileprion u uyacrora obpamrenws.
fHas U yriopag ckopoctu. LlentpocTpemuTensHOE yeKopeHHe.

IlepBerii 3axon Herorona. Bropoii 3akon Hetorona. Tperuii 3axon Heroroma.
Hpunuwmn cyneprnosumuu cu,

JInne

Cuna ynpyrocru. 3axon I'yka. Cuna Tpenus: cuna Tpenus CKOJIBXEHHUS, Cuiia
TPCHHSI IIOKOS, Ipyrue BUALI TPeHus.

Cuna Tspkectw u 3akom BCEMHPHOTO TATOTEHUS. YCKOpPEHHE CBOOOIHOro

ManeHus. JIBwxeHue maner BOKpyr Conxua. Ileppas KOCMHYECKas CKOPOCTS.
HesecomocTs u IIEPErpy3KH.

PaBHOBecHe matepuanshoi Toukuy, ABcomoTHO TBEPHOE Teno. PaBHOBecue
TBEPAOIO TeNa ¢ 3aKPEMIEHHOHN OChIO BpalieHus. MoMeHT CHUJIBL, LleHTp TsxkecTw.

Wmnynsc tena. Uzmenenue HMITy/bca. MMIty/nbe cuibl. 3aKoH coxpaHeHus
MMITyJibca. PeakTuBHOe nBmKeHMe.

Mexauudeckas pa6ota u Mmommocts. PaGora CHUJI TSDKECTH, YIPYrocTH,
Tpenusl. CBs3b 3Hepruu U pabotsl. [loTeHnuanbHas SHEPrus Teja, MOAHATOrO Haj
MOBEPXHOCTBIO 3eMIIU. [loTeHnuansHas sneprus cxaToi npyuHbl. KnuHeTnueckas

dHeprud. Teopema o kuHeTuueckoit SHepruum. 3akon COXpaHEHHUsI MEeXaHUYEeCKOii
SHEPrum.

Hemoncmpayuu,
Habmonenne Mexanuaeckoro 1BmkeHus Tena OTHOCHTEJIBHO Pa3HBIX TeNl OTCYETA.
CpaBHenue myTeif 1 TpaeKTOpHI ABIKEHUS OTHOTO K TOT'0 JX€ TeJla OTHOCHTEJILHO
Pa3HbIX TeJI OTCYETA.
Viamepenue cxopocty u yexoperus NPAMOJIMHEHHOTO JBUKEHUSI.
HccneioBanne npusnakos PaBHOYCKOPEHHOI'O JIBUYKEHHUS.
Hab6uronenve nsmxenns tena mo OKPY>KHOCTH.
Habmomenne mexanmueckux JBIICHUH, [POUCXONAINMX B CHCTEMe OTCUSTa
«Tenexkay mpu e PaBHOMCDHOM H YCKODEHHOM [BHXKE€HHH OTHOCHTEILHO
KabuHera QU3MKH.
3aBUCHMOCTb YCKOPEHHUSI Tefa OT MacChl Tena u JIEACTBYIOIEH Ha HETrO CHIIBL.
HabuioieHue paBeHcTBa cun npy B3auMoeicTeum TeJl.
M3meneHue Beca Tena npu YCKOPEHHOM JBUKEHUA.



Ilepenaua HUMITyNbCca Npy B3auMoaedCTBUM TeJl.
ITpeoGpasoranus suepruu npy psaumonecTamy Ton.

Coxpanenue nmmynsca npu HEYIIPyroM B3auMOIeHCTBUM.
Coxpanenue umnysca npu a6comorHo YIIPyroM B3auMO/IeiiCTBHH.

Habmonenue peaxrusnoro nsmkenus.
CoxpaHeHue mexanuueckoi SHEPruv Npu cBOOOIHOM Ma/IEHUH.
CoxpaneHue MexaHuueckol OSHeprMH mNpM ABMKEHWH TeNa NOA AeHCTBHeM

NIPY>KUHBI,
Jlabopamoprsie pabomur u onvimeor.
Koncrpynposanue tpakra ms pasrona u nanereifiero PaBHOMEPHOTO JIBHXEHUS

LIAPHKa HITH TEJIEHKKH.
Onpenenenue cpenseii cKOPOCTH CKONBKEHUS Opycka MU ABHKEHUS IIapUKa TI0

HaKJIOHHOM TUIOCKOCTH.
Ormpenenenne yckopenus Tena npu PaBHOYCKOPEHHOM JIBHDKCHHWH I10 HAKJIOHHON

ITIJIOCKOCTH.
HccnenoBanue 3aBHCUMOCTH MYTH OT BpEMEHH IPpH PpaBHOYCKOPEHHOM JBHXEHUHN

0e3 Ha4aJBHON CKOPOCTH.
[Iposepka rumoTessr: eciu NpM paBHOYCKOPEHHOM [BWKEHUM Ge3 HaualbHOH

CKOPOCTH ITYTH OTHOCSTCA Kak pan HEYETHBIX YHUCE], TO COOTBCTCTBYIOIIHC

[TPOMCKYTKH BPEMEHH OJUHAKOBEI.
HCCHB,Z[OB&HHG 3aBUCHUMOCTH CHJIBl TPEHHSI CKOJBXEHHS OT CHJIBI HOPMAJIbHOIO

AaBJICHHUA.

Omnpenenenue ko3(pGULIHEHTA TPEHNS CKOIBKEHHS.

OrmnpeneneHue XKECTKOCTH TPy KUHEI,
OmnpenencHue paGOTBl CHJIBI TPEHUS IIPH PABHOMEPHOM [BMXEHUH TeNa Tio

TOPU30HTAJIbHON MOBEPXHOCTH.
Onpenenenne paGoTBI CHIBI YIPYTOCTH NP IOABEME IPy3a C HCIONB30BAHKEM

HCITOJBHXKHOTO U ITOABUXXHOTO 0JIOKOB.

M3yueHne 3akoHa COXpaHEeHHUS SHEPTUH,
Paznen 9. Mexannuyeckue KoJie0aHHs U BOJIHDI.
KonebarenpHoe nsuxenue. OCHOBHBIE XapaKTEePUCTUKU KoneOaHuii: nepuoz,

4acToTa, aMIUTUTYna. MareMaTieckuii ¥ NpyXKUHHBIN MasTHukY. [IpeBparenye

SHEPIruM Mpu KojebdaTeIbHOM JIBHUKEHUH.
Jaryxaromye — kojeOaHMs.  BeIHykXIeHHBle — KoneOaHuS.  Pe3oHaHc.

Mexanudeckue BONHBL CBOMCTBA MEXaHMYECKMX BONH. IIpojionbHblE U
IOTepeyHble  BONHBL. JITHHA BONHBI M CKOPOCTH €€ PacrmpOCTpaHEHWS.

MexaHu4yecKue BOJIHEI B TBEPIOM Tejle, CeiCMUYECKHE BOJIHBI,
3ByK. I poMKOCTE 3ByKa M BbICOTa ToHA. OTpaxeHue 3Byka. Mudpassyk u

YJIbTPAa3BYK.



Hemoncmpayuu.
Hab6monenue kone6anuii Ten nos AeHCTBUEM CHIIBI TSDKECTH U CHIIBI YIIPYTOCTH.
Ha6monenue koneGanuii rpy3a Ha HUTU U HA NIPYXKUHE.
Habmoienne BeIHyKneHHBIX KolebaHuil U pe30oHaHCa,
PacnipocTpaneH#e npo0iBHEIX U TOTIEPEYHBIX BOJH (Ha MOJEIH).
HalJ1101eHue 3aBUCHMOCTH BBICOTHI 3BYKa OT YaCTOTEHI.
AKyCTHYECKHH pe30HaHC.

Jlabopamopuuie pabomot u onvimst.
Onpenenenne yacToTel U neproja KoaeGanuii MaTeMaTHYECKOTO MasTHUKA.
Orpenenenne 4acToTsl ¥ nepuoaa Kojebanuil pyKUHHOTO MasTHUKA.
VcenejoBaHue 3aBHCHMOCTH TIeprHo/ia KoJeGaHuH MOJIBEIIEHHOTO K HUTU IPy3a OT
JUIAHEI HATH.
ViccneioBaHMe 3aBHCHMOCTH IepHofa KONeOaHMH NpPY)KHHHOTO MAsTHUKA OT
Macchl Ipy3a.

IpoBepka HesaBuCHMOCTH mepuoga konebaHHii rpy3a, MOABEMIEHHOTO K HHTH, OT
Macchl rpysa.

OnbiTel, KeMOHCTpHpyIOmKe 3aBUCHMOCTh NepHOAa KojeGaHui IpyXHHHOTO
MasiTHUKA OT Macchl rpy3a 1 XXECTKOCTH IIPYKUHBI.

M3mepenue yckopenusi cBO601HOTO mafeHus.

Paznen 10. JnexrpomMaruuTHoe NoJe 1 3/1eKTPOMATHHTHbBIE BOJIHBIL

ONIEKTPOMAarHUTHOE  MOJNe.  OJNEeKTPOMArHWTHBlE  BONHBL  CBOWCTBa
SJICKTPOMarHMTHBIX BOJH, Illkasa 3/IeKTpOMarHWTHBIX BOJIH. VMcronb3oBanue
3JIEKTPOMArHUTHBIX BOJIH I COTOBOM CBSI3H.

OnekTpomMartuTHas mprpona csera. CKOpOCTh cBeTa. BOJHOBEIE CBOMCTBA
CBeTa.

Hemoncmpayuu.

CBolicTBa 3NEKTPOMarHUTHBIX BOJIH.
BonzoBrle cBoticTBa cBeTa.

Jlabopamopnuie pabomut u onvimel.

M3yyenne cBOMCTB 9MEKTPOMAarHATHBIX BOJH C TOMOIIBIO MOGHIEHOIO TesedoHa.

Paspen 11. CBeToBble siB/ICHHS.

Jlyuesas ~ momens  cBera.  McToyHMKHM  cBera, [ IpsamonuneitHoe
pacnpoctpanenue csera. 3aT™erus Comana u Jlynsl. Orpacenue ceeta. ITnockoe
3epKaJio. 3aKOH OTPaKEHHS CBETA.

Ilpesomienne cBera. 3akoH mpemomienus cpera. [lojHoe BHYTpEHHEE

OTpaxenne cpera. lcronb3oBaHue MONHOTO —BHYTPEHHEro OTPaXXCHHUS B
ONTHYECKUX CBETOBOJAX.



Jluaza. Xox nyued B JjmHze. OnTuueckas cucteMa (oToanmnapara,
MHUKPOCKONa M Teneckomna. IJia3 Kak omTH4YecKas cucTeMa. biausopykocTs u
JaIbHO30PKOCTD.

Pasnoxenne Gemoro ceera B cmektp. Omneiter HeloTona., Crnoxenwme
CIEKTpalbHBIX LBEeTOB. Jucrepcnsa cBeTa.

Hemoncmpayuu.

[Ipsamonuneiinoe pacnpocTpaHeHHe CBETA.

Otpaxenue cBeTa.

[Tomyuenue u3o6paskerHuis B IIOCKOM, BOTHYTOM M BBIMYKJIOM 3€pKajlax.
[Ipenomienue caera.

OnTuueckuii cBeTOBO.

Xon nyuel B cobuparomei muH3e.

XOJ Jiy4el B paccerBaroLIei IHH3e.

Ilony4yenne uzobpaskenwuit ¢ moMoOLBIO TUH3.

[Mpunimn netictus oroanmapara, MHKPOCKOIIA ¥ TeJIeCKOIIa.
Mogzens rnasa.
Pasnosxenue Gesnoro ceera B CIIEKTp.

[Tonyuenue Gemnoro ceTa npu cioxeHun cpeTa Pa3HBIX [[BETOB.
/labopamopnsie pabomu: u onvim..

Hccnenosanue 3aBucuMocTs yria oTpakeHHs CBETOBOTO Jy4a OT yrJla IaJeHusl.
M3y4enne xapakrepuctuk U300pakeHus peIMeTa B IUIOCKOM 3epKaje.

Vlccie noanue 3aBucHmocTH yria npenomieHHs CBETOBOTO Jy4a OT yria najeHus
Ha IPaHUIIe «BO3LYX—CTEKIIO.

Ioyuenue n3o6paskenuii ¢ oMompIo cobuparolei IMH3EL

Onpenenenre GpokycCHOro paccTOSHUA W ONTHYECKOH CHIIEL CoOHparoImel THH3EI
OnbiTeI 10 pa3noXKeHuIo 6eI0ro caeTa B CIIEKTD.

OmnbITBI O BOCIPHATHIO 1BETA TIpeAMETOB
GunsTpEI.

Pasgen 12. KBanToBble fiB/IeHHS.
Omeiter Pesepdopna u TUIaHeTapHass MOJEb aro
Mcnyckanve u morsomenue cseTa atomMoM. KBanTe!. Jluneiiuatere CIIEKTPEI.

PajuoaxruBHOCTS. Anbda-, Geta- u raMMa-usiyuenus. CTpoeHre aTOMHOrO
ajpa.  HyknoHHas Momens  aToMHOro aapa. Msorombl.  PaguoakTesHEC
fpespautenus. [lepuon mosypacnana aromusrx sAzIep.

H)Ieprle peakuuu. 3aKoHbI COXpaHEHUA 3apsAI0BOIO Hu MacCoBOTO yuce.

DHEPrus CBSI3M ATOMHBIX anep. CBa3p macchl u SHepruM. Peaknuu cunteza u
Acierus anep. Mictounuku suepruu Connua u 38&3,

slnepnas sHepreruka,
OPI“E:IHHBMLI.

IIpH HUX HaﬁJHO,I[BHI‘IPI YE€pE3 LIBETOBLIE

Ma. Mozens atoma Bopa.

JlelicTBus panuoakTUBHEIX M3Iy4eHUH Ha IKUBBIE



Hemoncmpayuu.
CrieKTphl U3JTy4YeHHs U ITOTIOIIEHHS.
CrieKTpBI pasinuyHbIX ra3os.
Cniextp Bomopopa.
Habmonenue tpexos B kamepe BunbcoHa.
PaGota cyéryuka HOHU3UPYIOLIMX U3ITyYEHUI.
Perucrpanus u3nyyeHusi IpUPOAHBIX MUHEPAJIOB U IIPOAYKTOB.

Jlabopamopruste pabomo! u onvimol.

Ha6roneHue CritomHbIX ¥ THHEWYATHIX CIIEKTPOB U3/Iy4eHH .

HccnenoBaHue TPeKOB: U3MEPEHHE SHEPIHM YaCTHUIBI [0 TOPMO3HOMY IIyTH (110
¢ororpadusm).

M3mepenne paiuoakTHBHOTO (hOHA.

IloBTOpHTE/ILHO-0600IAI0 I MOAY/Ib.

[loBTOpHUTENBHO--06006IAIOIMI MOAYIIH IPEAHA3HAYEH /I CHCTEMATH3ALN
U O00OOIIEHMS IpeIMETHOro COAEpKAaHMS M  ONbITa  JeATEJHLHOCTH,
NprOOPETEHHOTO MPH W3YYEHUH BCEro Kypca (GDM3MKH, a TaKKe IS TIOATOTOBKH K
OCHOBHOMY TOCYJapCTBEHHOMY 3K3aMeHy Mo ¢usuke nig oOydaromuxces,
BBIOPABIIMX 3TOT Y4eOHbIH IpeIMeT.

IIpy U3y4eHVH NaHHOTO MOXYNS Peaju3yiOTCS ¥ CHCTEMATH3UPYIOTCS BHUJIBI
IeATCIIbHOCTH, Ha OCHOBE KOTOPBIX 00ecreYuBaeTCs MOCTIKEHUE IPEAMETHEIX U
MEeTanpeJMeTHbIX  IUIaHHPYeMBIX  pe3yabTaToB  oOydeHHd, (OpMHpYeETCs
€CTEeCTBeHHOHAYYHAAIPAMOTHOCTE: OCBOEHHE HAYYHBIX METOIOB HCCIEIOBAHUS
ABIICHUH TNIPHPOIBI M TEXHHKH, OBJNAJEHHE YMEHHSIMH OOBSACHATH (QU3HUEcKHe
SIBTIEHKS, TPUMEHss TMOJyYeHHbIe 3HAHWUS, pelaTh 3aJauyd, B TOM YHCJIE
KaueCTBEHHBIE U IKCIIEPUMEHTAJIBHEIE,

[IpuHIMIMANEHO AESTeNbHOCTHBIH XapaKkTep NAHHOTO pasziela peanusyercs
32 CY€T TOro, 4YTO OOYYalOLIMecs BEHITONHSIOT 3aJaHUL, B KOTOPBIX MM
npejsaraeTcs:

Ha OCHOBE IIONYYEHHBIX 3HAHUM pACIIO3HABATE W HAYYHO OOBIACHATH
(usnuecKue ABTEHNS B OKPYKAIOLIEH IIPUPOJIE 1 TIOBCEIHEBHORN XKU3HH,

HCHOJIL30BATE HAYYHBIE METOAb] HCCICAOBAHMSA DU3MUECKUX SBICHUIL, B TOM
HHCIE JIJIS IPOBEPKH TUITOTE3 U TOJTYYEHUs TEOPETHYECKHX BEIBOJIOB;

OOBACHATH Hay4YHBIE OCHOBBI HAMOOJEe BAYKHBIX JOCTHIKEHHUH COBPEMEHHBIX
TEXHOIIOrAH, HaNPUMeEp, IPaKTHYECKOTO HCIIOIb30BAHYS Pa3IMYHBIX UCTOUHUKOB

SHEPruy Ha OCHOBE 3aKOHA [IpEBpaIleHus U COXPaHEHHUS BCEX M3BECTHBIX BHUJ10B
JHEPIruH,



I
s H‘;‘ggé'VEMLIE PE3VILTATBI OCBOEHHSI IPOIPAMMBI [0
HA YPOBHE OCHOBHOT0 OBmIErQ OBPA30OBAHNSI

H3zyy
Y4YCHHE bu3uKky Ha YPOBHE OCHOBHOro 0611ero 00pa30BaHus HanpasieHo

Ha zioct
AOCTIOKeHHe JIMIHOCTHBIX, MeTanpegMeTHbIX NpeaMETHBIX 06pa3oBaTensHbIx
Pe3yJbTaTOR.

B
; Pe3ynbTare usyyenus dpusuiy ua YPOBHE OCHOBHOTO 00I1ero 06pa3zoBanms
Y oby4arommerocs: 6yayr chopmupoBansl CIeIYrOINe IMYHOCTHBIE PE3yIBTaThl B
YacTH:

1) narpuornueckoro BOCHHTAHMSA:

— TpOsABJIEHHE HHTepeca K HUCTOPUHU U COBPEMEHHOMY COCTOSIHUIO POCCHMCKOf
dusuyeckoit Hayku:

— HE€HHOCTHOE OTHOLICHHME K JOCTHIKEHHIAM POCCHHCKHMX y4E€HBIX--(U3UKOB;

2) rpakIaHcKoro u AYXOBHO-HPABCTBEHHOI0 BOCIIHTAHUS:

— TOTOBHOCTh K aKTHBHOMY y4acTHIO B 00CyXaeHnH oOIIeCTBEHHO3HAYMMBIXY
STHYECKHUX IpoO0JieM, CBSI3aHHBIX C NPaKTU4YEeCKUM TNPHMEHEHHEM IOCTHKCHM
puzukw;

~ OCOSHAaHHE BAXKHOCTH MOPATBHO--3THYECKHX NPHHLMIOB B NESTEIBHOCTH
y4€Horo;

3) acTernueckoro BocnuTanus:

— BOCHPHATHE SCTETHIECKHX Ka4ecTB (M3MYECKOH HayKH: ed TapMOHUYHOTO
MIOCTPOCHHA, CTPOTOCTH, TOYHOCTH, JTaKOHHYHOCTH,

4) IEHHOCTH HAYYHOr0 MO3HAHHUA:

~ OCO3HAHHE LIEHHOCTH (PU3HYECKOH HAYKH KaK MOLIHOTO MHCTPYMEHTA MO3HAHUS
MHUpa, OCHOBBI Pa3BUTHUS TEXHOJIOI'MH, BaXKHEHIIIEH CoCTaBIAIOmEH KyJbTYpBI;

— Pa3sBUTHE HAyYHOH JIOOO3HATENBHOCTH, HMHTEpECA K MCCIIeN0BaTeNbCKOl
JESITEJIbHOCTH;

S5) opmupoBaHHS KYJBLTYPHI 3A0POBbS H 3MOLHOHAIBLHOTO OJaromosyums:

— OCO3HaHHMEe LEHHOCTH Oe3omacHoro o0pasa J>KW3HH B COBPEMEHHOM
TEXHOJIOrMYECKOM MMpe, Ba)XHOCTH IIpaBUI 0€30IMacCHOr0 MOBEIEHUS HAa
TpaHCIIOPTE, Ha JIOPOrax, C OJIEKTPUYECKHM M TEIIOBBIM 0GOpYIOBaHMEM B
JOMallIHUX YCIOBUAX;

— C(h)OPMUPOBAHHOCTE HABBIKA Pe()IIEKCHH, IIPU3HAHHE CBOETO NPaBa Ha OLIHOKY U
TAKOro K€ rpapa y Apyroro 4ejioBekxa;

6) TpyAOBOro BOCIIHTAHHUSI:

AKIMUBHOE Y4YdCTHE B pPEIUCHHH MPakTHYECKHX 3a7ad (B paMKax CeMbH,
o0OpasoBaTelbHON OpraHu3alui, ropoja, Kpas) TeXHOJOTHYECKONM U COIHaNbHOM
HAlpPABJIEHHOCTH, TPeOYIOIUX B TOM YUCIie U PU3MIECKUX 3HAHUI,

— MHTEPEC K IPAKTHIECKOMY H3YYEHHUIO IPO(ECCHH, CBI3AHHBIX C (PU3HMKOM;



7) IKOJIOrHYecKoro BOCIIUTAHHUS:

~ OPUCHTaluUs Ha npuMenexne hu3nuecKkux 3HaHMHN W5 pelleHus 3ana4 B obnactu

OKPYKalowert cpenpl, miarnposanms MOCTYNKOB M OLEHKH HX BO3MOXHBIX
NOC/IeACTBUM st OKpY’Karomiew cpepl;

OCO3HAaHHE rnoGambHOro XapakTepa SKONOrMYECKHX npobieM M myTelt wux
pelieHus;

8) anantanmm x HIMEHSIOIUMCH  YC/I0BHSIM COUMAJIBHOH M NPHPOIHOI
Cpeabl:

— NOTPeOHOCTH BO B3aMMOIEHCTBUM [IpY BLITIOJTHEHUH MCCIIEJOBAHUHN U TIPOEKTOB
dusnueckoi HaNPaBJICHHOCTH, OTKPHITOCTE ONBITY U 3HAHUAM APYTHX;

~ TIOBBILICHHE  YpOBHA CBOEH KOMIIETEHTHOCTH depe3 TIPAKTUYECKYIO
AeSATEIIbHOCTE,

— NOTPEOHOCTH B (hopMupoBaHKM HOBBIX 3HaHHUA, B TOM 4HCjIe (POPMYNHUPOBATH
UACH, IIOHSTHUSL, TUIIOTE3bl O QU3NYECKUX 00BEKTaX U ABICHUSAX,

— OCO3HAaHHE NeUIMTOB COOCTBEHHBIX 3HAHMM ¥ KOMIETEHTHOCTe# B 0GIACTH
(pn3uku;
~ IUIAHAPOBAHUE CBOETO Pa3BUTHA B IPHOOPETEHUH HOBBIX (DHU3MYECKUX 3HAHMUIL

— CTPEMJICHHE aHAM3UPOBATh M BBIABIATH B3aMMOCBA3M HPUPOJBLI, OOIIECTBA U
9KOHOMHKH, B TOM YHCII€ C HCIIONIB30BaHUEM (DHU3NUECKUX 3HAHUI;

—

OLUCHKA CBOMX [EHCTBUM C y4€TOM BIMSHHS HA OKPYXXalIIyIo Cpeny,
BO3MOXXHEIX INTOOAJIBHBIX OCIEICTRHIA.

METAIIPEAMETHBIE PE3YJIbTATHI

B pesymbrare ocpoemms mporpammbl 1Mo (usMKe Ha YPOBHE OCHOBHOIO
ob1ero o6pazoBanua y obyvaromerocs 6y myT COpMHUpPOBaHEI MeTaNMpPeAMeTHbIE
Pe3yAbTaThl, BKIIOYAIOLIME [I03HABATE/IBHbIC YHUBEPCATbHBIE yueGHbIe JeHCTBHS,

KOMMYHHKAaTHBHBIE ~ YHUBEDCATIBHbIC  yd4eOHBIE NEHCTBHMS,  peryJsATHBHbIE
YHUBEpCaJIbHBIE Y4eOHbIE IeHCTBHUSI.

[TosnaBaTenbHbIe yHHBepcaibHbIe yueGHbIe qeilicTBHS

basoBbie noruyeckue meiicTBus:

BBIABIATE M XapaKTePU30BATh CYIIECTBEHHbIE IPU3HAKY 00BEKTOB (JBITeHHiA);
YCTaHABIMBATL  CYLICCTBCHHbI INPH3HAK KNACCU(QUKALMK, OCHOBAHMS IUIA
00001LEeHUs U CPABHEHNUS,

BRUABIUITE  SAKOHOMEPHOCTH M TPOTHBOPEYMS B pPacCMaTpMBAEMBIX (DaKTax,
NaHHLIX U HAOJIO/ICHUSX, OTHOCSIIUXCS K DU3UUECKHM SIBJICHUSM;



BBISIBIISITE [IPHYUHHO--CIIEICTBEHHBIE CBA3H NP H3y4eHUH QU3HIECKUX SIBJICHUH U
[POLIECCOB, Ae/laTh BBIBOJALI C HMCIIOJIB30BAHHEM JeOYKTHUBHBIX H UHIOYKTHUBHBIX
YMO3aK/IIOYe UM, BBIABUIATH TUIIOTE36! O B3AUMOCBA3AX PU3HIECKUX BETUINH,
CAMOCTOSITENIGHO BBIGMpPATh criocol pereHus y4eGHOH ¢Gu3u4yecKor 3a/1ayn
(cpaBHEHHE HeCKOJBKMX BAPHAHTOB pEIIeHHsd, BHIOOp HauboNee MOAXOAAIIEro ¢
yYETOM CAMOCTOSITENBHO BEIIENIEHHBIX KPHTEPUEB).

BbazoBble Hccieg0BaTe IbCKHE AeHCTBHS:
HCII0/1b30BaTh BOMPOCK! KAK MCCIIeI0BATEIbCKUA HHCTPYMEHT IO3HAHHA,
IPOBOAUTE [0 CAMOCTOSTEILHO COCTaBJIEHHOMY IUIAHYy OIIBIT, HECJIOXKHBIN
dhuzMUeCKHil SKCIIepHMEHT, HeGOIbIIOE HCCIeI0BaHHE (PU3UIECKOrO ABICHHA;
OlLIeHHBATh HA NPUMEHHMOCTh M JOCTOBEPHOCTh MH(OpMAIMIO, MOIYYCHHYIO B
X0JIe UCCIeIOBAHMA HIIH OKCIIEPUMEHTA;
caMOCTOSTENEHO (opMynupoBaTh 0000mieHMs X BBIBOJBI II0  pe3yJibTataM
NpOBeIEHHOr0 HAOMIOACHHU S, OIIbITA, HCCIIeJOBaHHMS,
POTHO3MPOBATh BO3MOXKHOE JaJbHeHINee pasBUTHE (PU3UYECKUX IPOLECCOB, d
TAKKe BBLABUIATb IPENNONOKeHHs: 06 MX DasBUTHM B HOBBIX YCJIOBHAX H
KOHTEKCTaX.

Pa6Gora ¢ undopmanuei:
NIPUMEHATh pa3MYHbIe METO/BI, HHCTPYMEHTEI U 3aIpOCHL IIPY MOKCKE U otbope
vHpOpMAIMKM MM [AHHBIX C Y4YETOM MpeIyIOXKeHHOH yueOHOM (QHU3NIECKOi
3a/1a4y;

aHAIM3MpOBaTh, CHCTEMaTH3UpPOBaTh W  HHTEPIPETHPOBATH nHbOpMaLHIO
pa3JInYHBIX BUIOB U (DOPM MPECTaBICHHA;

CaMOCTOSTEIBHO BBIOMpPATh ONTUMANBHYIO GopMy NpeACTaBlIeH s HHPOPMALUH U
WILTIOCTPHPOBATh pellaeMble 3aJa4i HECIOKHBIMA CXeMaMH, HarpaMMaMH, HHOH
rpadukoil ¥ NX KOMOHHALIHSIMH.

KoMMyHHKaTHBHbIE YHHBEpcabHble y4eOHbIe 1eHCTBHA:

B xoje ob6CcyxkIeHus y4eOHOro Marepuaia, pe3yJbTaroB JabopaTopHbIX paboT H
[POEKTOB 3a[aBaTh BOIPOCHI IO CYLIECTBY OOCYKIaeMOM TeMBl W BBICKA3bIBATH
Ujey, HaleJeHHbIE Ha peIleHHe 3aJayd W MOANEpIKaHUE OJaroxenarelbHOCTH
o01IEeHHUs;
COIOCTABNIATL CBOHM CY)XAEHHS C CYXIEHUSIMU JPYIHMX YYaCTHHKOB [HAalIora,
00HApYKUBATE Pa3JduKe U CXOACTBO IIO3ULIUMI;
BBIPA/CaTh CBOIO TOYKY 3pEHMSI B YCTHBIX U IHCBMEHHBIX TEKCTaX;
yGAHYHO TPeACTaBIsATh Pe3ylbTaThl BBIIOJHEHHOTO (PH3HYECKOTO OIBITA
(9KCIIepUMEHTA, UCCIEI0BaHMSl, IPOEKTA);
MOHUMATL M HMCIOJL30BATL [IPEUMYILECTBA KOMAaHIHOH H HHAWBUAYalbHOM
paboTsl MPU pelleHHH KOHKPETHOH (pU3HIeCKOH MpobieMsbr;



NPHHUMATb LM COBMECTHON NeSTeNBHOCTH, OpraHH30BbIBATh AEHCTBHA MO €&
JOCTHXKEHWIO: pachpeneNsTh pojid, 00CyXmaTh MpPOLECCEl M Pe3ybTatbl
COBMECTHOH paGoThl, 06061I1aTh MHEHHS HECKOTIBKUX JIFOAEH;

BBIIOJIHSITH CBOKO YacTh PaGOThl, JOCTUras Ka4eCTBEHHOro pe3yJIbTara I0 CBOCMY
HaNpaBJIEHHIO M KOOPIMHUPYS CBOM AeHCTBHUSA C APYTMMH WICHAMH KOMAH/EL,
OLIEHMBATh KayecTBO CBOEro BKJIajga B OOMmMH IPOAYKT IO KPUTCPHIAIAM,
CAMOCTOSTENBHO C(hOPMYTHPOBAHHEIM yYACTHAKAMHI B3aUMOJCUCTBUS.

PeryasiTHBHbIC YHHBepCaJbHble ydeOHble AeiicTBUS

Camoopranuszanus:
BBISB/IATE TPOGIEMBI B JKM3HEHHBIX M y4eOHBIX CHTyallHiX, TpeOyIOIWHKX AL
perieHus QU3NIECKUX 3HAHUM;
OPMEHTHPOBATECS B PasIUYHBIX MMOAXOAX MPUHATHA peneHU# (MHAMBUIYaJIPHOE,
NPUHATHE PEINeHHs] B [PYIIe, IPHHATHE PeleHHH rpymnroi);
CaMOCTOSITENIbHO COCTABIATH aNrOPUTM pelleHHs (U3MUecKol 3ajady WK IiaHa
JCCIeIOBAHMS ¢ YYETOM MMEIOIIMXCs PecypcoB U COOCTBEHHBIX BO3MOYKHOCTEH,
apryMeHTUPOBATH [IPE/JIaraeMple BapUaHThI pelIeHuH;
nenaTh BLIOOpP U OpaTh OTBETCTBEHHOCTD 3a PCILICHHUE.

CaMOKOHTPOJIb, SMOLHOHAJIbLHbI HHTEJJIEKT:
NaBaTh aJIeKBATHYIO OLIEHKY CUTyalUH U Ipeanarats IaH eé U3MEeHEeHHUS,
00BACHATH MPUYMHBI JOCTHKEHUS (HEIOCTIIKEHHsI) Pe3yJbTaTOB JACATENBHOCTH,
J1aBaTh OLEHKY MPUOOPETEHHOMY OIIBITY,
BHOCHTH KOPPEKTHBHI B J€ATENbHOCTH (B TOM 4HMCI€ B XOA BbIMOIHEHHA
(r3uYecKoro HCCIIeIOBAHUA WU [poeKTa) Ha OCHOBE HOBBIX 00CTOSTENBCTB,
U3MEHUBIIUXCS CUTYallUi, yCTaHOBJICHHBIX OIIMO0K, BOSHUKIIMX TPYAHOCTEH;
OLIEHUBATH COOTBETCTBHE PE3yJibTaTa LIy 1 yCIOBHSM,;
cTABATH cebsi HA MECTO APYroro ueioBeKa B XO[e CIopa WM JUCKyCCHM Ha
HAYUHYIO TeMy, [IOHEMaTh MOTHBBI, HAMEPEHHUS 1 JIOTHKY ApYIoro;
Npu3HaBaTh CBOE IpaBO Ha OIIMOKY IPH PELICHUH ¢dbusnyecKux 3a7ad Wil B
yTBEep//ICHUSX Ha HAYYHBIE TEMBI M TAKO€ XK€ MPAaBo APYToro.



[IPEIMETHBIE PE3YJIbTATBI

K konity oGyyenus B 7 kaacce MpefMeTHbIE Pe3yNbTAaTH Ha 6a30BOM ypOBHE
AOJDKHBI OTpaxaTh chOPMHPOBAHHOCTE Y 0OyUAIOLIMXCS YMEHHA:
HCIIONIb30BATh MOHATHS: (U3MuecKWe M XMMHUYecKue SBIeHMs, HaOImoIeHnme,
SKCIICPUMEHT, MoOJeNb, TUNOTe3a, eNWHULBl (U3NUECKUX BEJIWYHUH, aToM,
MOJIEKYJIA, arperaTHble COCTOSHHSI BelecTBa (TBEpOE, JKHUIKOE, ra3000pasHoe),
MEXaHHYEeCKOe JBHXKeHHE (paBHOMEpHOE, HepaBHOMEepHOe, IpPSIMOJAHEeHHOe),
TPaeKTOPHs, PaBHOLEHUCTBYIOIAs cuia, AedopMauus (ynpyras, IUIaCTHYecKas),
HEBECOMOCTB, COOOIIAIOIINECs COCYIbI;
paznuuate sBneHus (audysusa, TemnoBoe [ABH)KEHHE YacTHLl BELIECTBA,
paBHOMEPHOE JIBIKEHHE, HEPABHOMEPHOE IBIDKEHHE, HHEPLUs, B3aUMOJCHCTBHE
Tell, paBHOBECHe TBEPABIX Tell C 3aKpeIUIEHHOM OCBI0 BpalllEHHs, Iepeiata
laBleHus. TBEPABIMM TENaMH, XKUAKOCTAMM M rasaMy, arMoc(epHoe NaBleHHE,
IJIaBaHKEe TeJ, IIPEeBPAallleHHs MEXaHHYeCKOW OJHEpruH) IO ONUCAHHIO WX
XapaKTEePHbIX CBOWCTB M Ha OCHOBE OIBITOB, ACMOHCTPUPYIOIIMX [TaHHOE
(pusuueckoe sBIEHHE;
paclo3HaBaTh IPOSBIEHHE W3YUYEHHBIX (DM3MYECKUX SBICHHUHA B OKPYKAIOLIEM
MHpe, B TOM 4ucjie (U3MYecKue SIBIEHUS] B NPHUPOAC: NMPUMEPBI NBHIKCHHA C
pa3IM4YHbIME CKOPOCTAMH B XUBOW U HEXXUBOM NPUPOJIE, NEHCTBUE CHIIBI TPCHHS B
Mpupoje ¥ TEeXHHKe, BIHAHME aTMOCepHOro AaBieHHs Ha JXMBOHM OpraHH3M,
IJIaBaHue PhIO, phlYard B Tele 4Yel0BeKa, IPH 9TOM IepeBOJUTH MPAKTHIECKYIO
3aady B y4eGHYIO, BBIIENATH CYIECTBEHHbIC CBOHCTBA (MPU3HAKK) QH3HIECKHX
SIBJICHUM,
ONMCHIBATH HM3ydYEHHBIE CBOWCTBAa Tel M (GH3MYECKHE SBIECHHUA, HCIIONb3Ys
bu3nyeckye BeqMYMHBI (Macca, O0BEM, IUIOTHOCTH BeINECTBA, BpeMd, MYTb,
CKOPOCTB, CPEIHss CKOPOCTh, CHJa YNPYIOCTH, CHNa TSDKECTH, BeC Tenla, CHIa
TpeHMs, HaBlieHue (TBEPHOro Teja, KUAKOCTH, rasa), BHITAIKHBAIOIIAA CHITIA,
MexaHuueckas pabora, MOIIHOCTB, II€YO CHJIBL, MOMEHT CHJIbI, KO3(phHIHEHT
[10J1€3HOr0 JAeHCTBUS MEXaHU3MOB, KHHETUYECKas U MIOTeHLIMaIbHAS SHEPrHs), Py
ONUCAHMU MIPABHIBHO TPaKTOBaTh (PM3UYECKHHA CMBICI HCIIOJIB3YSMBIX BEJINYMH,
ux 0603HAYEHHS M EIAUHHLB (QU3MYECKUX BEJNHYMH, HAXOOUTH (OpPMYIIbI,
CBSI3BIBAIOLIME JIAHHYIO (PU3HYECKYIO BEIMYUHY C APYTHMH BEJIUYMHAMH, CTPOUTE
rpa()yKy H3yUeHHBIX 3aBUCHMOCTEH (QU3MUECKHMX BENYHH;
XapaKkTepu30BaTh CBOMCTBA TeJl, (U3MYECKHME SBIICHHS M IPOLECCHI, MCIONB3Ys
nMpapusa CIOKEHHs CHM (BIOJIb OJHOM NpAMOH), 3akoH I'yka, 3akoH Ilackais,
3akoH ApXuMMe[a, NpaBuno paBHOBecHs perdara (60ka), «30J70TO€ MPABHIO»
MexaHUKM, 3aKOH COXpaHEHHMsS MEXaHWYECKOM OJHEPrHH, IIpM 3TOM [aBaTh
cioBecHyro  (OPMYJMPOBKY 3aKOHa M 3aMHMChIBATE €0  MareMaTHYecKoe

BbIPAKCHHUE,



OOBACHSITE
U3
busirieciue SABJICHUS, TPOLIECCHl ¥ CBOMCTBA TEN, B TOM YHCIE U B

KOHT
HquZK:;s__CE:E::;%{H;E:::HKO-opneﬂmponaﬁHoro XapakTepa: BBISIBIISTE
C OMOpOli 1a 1-2 yayuerma C;}I CTPOUTEH 00BACHEHHE K3 1:2 JIOTHYECKUX IIAaroB
HITH 3KOHOMepHOCTY: CTBa (QU3HYECKUX SBIEeHHH, QU3NYECKUX 3aKOHA

;
PelIaTh pacyérHele 3amaup B -2 JIeCTBUA, HCIOJBL3Ys 3aKOHBI U (OPMYIIB,
CBA3bIBAIOLIME (DU3MYeCKHe BeNMYMHBI: HA OCHOBE AHANM3A YCIIOBHA 3afayH
3alMCLIBATE KPATKOE YCIOBUE, [OACTABNATE DU3NUECKHIE BETUUUHE! B GOPMYJIB U
MPOBOANTD pacy€Thl, HAXOAUTH CIPABOYHEIC [aHHbIE, HEOOXOAMUMEBIE AT PeIleHHs
3ajmay, OLIEHUBATE PEATUCTUYHOCTD IONTyYeHHON (pU3UUYEeCKOl BeTUUUHEL;
pacrno3HaBaTk NpoGiaeMbl, KOTOpHE MOXKHO PEIIMTh IpPH IOMOIIM (U3MUECKHX
METOJOB, B OINMCAaHUU HCCIENOBAHUS BBIACNATL NpPOBEpseMOe IpPe.rooXeHue
(rurnoTesy), pasnudyaTh ¥ HHTEPIPETHPOBATH MONYYEHHBIH pe3yNbTaT, HaXOIUTh
OLIMOKH B XOZI€ ONBITA, ACNATh BEIBOABI 110 €r0 Pe3ysibTaraMm;
MPOBOUTH OMBITHI 110 HAOMIONEHHMIO (DUIMUECKUX SBNEHMH MM (HU3MYECKHX
CBOMCTB Tex: (OPMYJIHpOBAaTh IpOBEpAEMble IMPEIONOXKEHHs, COOMparh
YCTAHOBKY W3 TPEIOKEHHOro 000pyJoBaHKs, 3amlUChIBaTE XOA OIbITd H
(hopMynMpoBaTh BHIBOIDI;
BBITIOJHATD TPSIMBIE M3MEPEeHHs! PACCTOSHYS, BpEMEHH, MacChl Tena, 00pEMa, CHIIBI
W TeMrepaTyphl C MCIIOJNb30BAHMEM aHAIOTOBBIX X LHQPOBBIX npubopoB,
3anuChIBATH MOKA3aHKs IPUOOPOB ¢ Y4ETOM 3alaHHON abCOMIOTHOM MOrPelIHOCTH
U3MEpEHNH,
[POBOJIUTH MCCIIEI0BAHHE 3aBUCUMOCTH OXHOH (usnaeckoit BETHIMHEL OT JPYroH
C HCIONB30BAHMEM TNpPAMBIX K3MepeHHH (3aBUCHMOCTH ITyTH PaBHOMEPHO
JIBHKYILErocs Tella OT BPEMEHH ABIDKCHHSA TENa, CHJIbl TPEHMA CKOMBKCHHA OT
Beca TeJia, kauecTBa 0OpabOTKU IIOBEPXHOCTEH TeN U HE3aBUCHMOCTH CHIIbL TPEHHA
OT IUIOLIAMHM COIPHUKOCHOBEHHMs TEJN, CHIBI YyIPYrOCTH OT YANIMHEHHs IPYyXHHBI,
BEITAIKHBAIOLIEH CHIBI OT 00BEMA MOTPY)KEHHOM YacTH Tejia M OT IJIOTHOCTH
JKAOKOCTH, 8 He3aBUCHMOCTH OT IUIOTHOCTH Teja, OT rIyOuHBI, Ha KOTOPYIO
MOrpy/KEHO TeJO, yCJIOBUH IIABAHUA TCII, YCIIOBUH paBHOBECHS pbrdara U OJI0KOB),
y4acTBOBaTh B IUIAHHPOBAHUH yueGHOTrO HCCIIeIOBAHMS, COOMpPATh YCTaHOBKY K
BBINOJHATG W3MEPEeHHs, CJefys TPELIOKCHHOMY  IUIaHy, (GuxcupoBaTh
pe3y/bTaThl  MOJYy4YEeHHOH 3aBUCHMOCTH ¢u3MUecKux BeJIMYHH B  BUIE
[pe/JIOKEHHBIK ~ TabmuI MU rpaduKoB, Jenarb BBIBOABI IO Ppe3yJbTaTaM
ycclie IOBaHus,
[POBOJIUTh KOCBEHHBIC M3MEPCHHA (u3MUeCKUX BeNUUMH (IUIOTHOCTH BELIECTBA
JKHAKOCTM ¥ TBEPJAOro Tena, cuila TPeHHA CKOJIBXEHHs, HaBICHUC BO3AyXd,
BLITA/IKMBaIOIAs CHWIa, JEeWCTBYIOIas Ha NOrpyKEHHOE B IKHIKOCTh TEJIO,
ko3 uIHEHT  TTOJIE3HOTO NeficTBMsST  IPOCTHIX ~ MEXaHH3MOB),  CIeays



l_[ Ll
PeAIOKeHHOH} HMHCTpyKUuM:  npy

KCIepu
PHMEHTaNbHYIO YCTaHOBKY U B

co0
> TIONATh TmpaBmia TEXHHUKU Oe
00OpynoBanuem;

BBIIIOJIHEHMM  M3MepeHuil  cobuparhb
BIYHCIISATH 3Ha4YeHue HCKOMOW BeJIMYHHEI,
30I1aCHOCTH mpu paGore ¢ 1aGOpaTOpHBIM

YKa3eIlBaTh 11 .
PUHLHAIIBL NEHCTBUS MpUOOPOB M TEXHMYECKUX YCTPOMCTB: BECHI,

TepMOMeT
i p:, AWHAMOMETp, cooOLamluecs cocyapl, Oapomerp, pblvar,
’KHBIM M HEMOABHMIKHBIN 610K, HAKJIOHHAS TJIOCKOCTD

XapaKTepHBOBaTB NPUHLMIBL [eHCTBHS M3y4EeHHBIX NPUOOPOB M TEXHHUYECKUX
YCTPOHCTB C OMOpOM Ha WX ONMMCaHMs (B TOM YHCIe: TOAIIMITHUKA, YCTPOHCTBO
BOJIONIPOBO/A, THAPABIMYECKHi Ipece, MaHOMETP, BEICOTOMED, TIOPLIHEBOK HAcOC,
apeoMeTp), UCTONB3Ys 3HAHUS O CBOMCTBAX (M3UYECKHX SABIEHMI U HEOOXOMUMBbIE
(husryecKue 3aKOHBI M 3aKOHOMEPHOCTH;

NPUBOUTG TpPUMepHl (HAXOAUTh MHMDOPMALMIO O MPUMEpax) MPAKTH4ECKOro
WCIIONIb30BaHUs (DM3MIECKHAX 3HAHWA B MOBCEAHEBHOM JKM3HM JULA obecrnieyeHus
Ge3omacHOCTH Tpu OOpalieHHN ¢ NpubopaMu ¥ TEXHHYECKMMH yCTpONCTBAMH,
COXPAaHEHHS 3[0POBbS M COOJIONEHHs HOPM OSKOJOTMYECKOro TOBEACHWS B
OKpY>Karollen cpene,

OCYIIECTBIIATH OTGOp MCTOYHMKOB MH(poOpMauwuu B VIHTEpHETE B COOTBETCTBUI €
3aJaHHBIM TIOMCKOBBIM 3allpoCcOM, Ha OCHOBE MMEIOIIMXCH 3HaHUU ¥ IIyTEM
CpaBHEHMS Pa3IMYHBIX MCTOYHUKOB BBIICIATH MHPOPMAIHIO, KOTOpasi ABJIACTCA
[IPOTHBOPEYMBOM WM MOXKET GBITh HELOCTOBEPHOH;

UCIIONb30BATh TPH  BBIMOJHEHHX YYeOHbIX 3a[aHMd Hay9HO--TIOIyJAPHYIO
uTepaTypy (DH3UYECKOro COMEPIKaHWs, CIPaBOYHbIC MATEPHAIBl, PECYpChl CeTH
VntepHer, BilaeTh IpUEMaMU KOHCIICKTHPOBaHMA TEKCTa, npeoOpa3oBaHus
uH(OpPMANMK 13 OJHOH 3HAKOBOH CHCTEMBI B IPYTYIO;

co3/1aBaTh COOCTBEHHbIE KpAaTKUE IMHMCbMEHHBIC U yCTHBIC coOOIIeHNs HA OCHOBE
2—3 MCTOYHUKOB HUHMOPMAIUK QU3UYECKOTO COAEPKAHMUS, B TOM TUCIC myOIU4HO
jeath  KpaTKhe COOOINEHHst O pe3yipraTax IpPOCKTOB MK yueOHBIX
yccie/0BaHUM, IpH 3TOM TI'PaMOTHO HCIIOJIB30BATE M3YYEHHBIA TTOHATHAHBIN
annapar Kypca GU3MKH, COIPOBOXIATH BEICTYIIICHAC Npe3CHTaLUEH;

Ip¥  BLIMONHEHWH y4eOHBIX IPOEKTOB U MCCIIEOBAHUM  pacipeersiTh
0653aHHOCTH B TPYIIe B COOTBETCTBUM C [IOCTABJIEHHBIMK 3a7a4aMH, CIIC/IUTD 33
RLIMNOJHEHUEeM IIaHa [OelcTBUM, aJeKBaTHO OIEHHMBATH coOCTBEHHBIM BKIIAI B
JesTe/ILHOCTh ~ IPYIIBI,  BBICTPAaUBATh  KOMMYHHKaTHBHOC B3aMMOJIEHCTBHE,

yuuTLIBasS MHEHHE OKPYIKAOLIKX,



I
IIOJ'IHc:;(;?;[g;:r);q:;g;l:nsOK'“acce TIPEAMETHbIe pe3ybTaThl HA 6a30BOM ypOBHE
HCTIONB30Rg Ty, TOHATHS: MaEcBaHHOCTB i o
U MOHEKYJ‘[’ ar‘peraTHm-e 0 au pasmepm MOJIEKYJI, TEIVIOBOE ABHXXEHHE aTOMOB
Tens, Hackmyemgyy ¢ CTOSHHUS BEILECTBA, KPUCTAUIHYECKHE U amMop(HbIe
SE—— eHaCbiLL[eHHBIH nap, BJIaXXHOCTHL BO3/yXa, TeMIepaTypa,

PTH, TeN0BOM nBUraTens, 3JIEMEHTAapHEI 37IeKTpUIeCcKHil 3aps,
JNIEKTPUYeckoe HOJI€, IPOBOAHNMKM M IMINEKTPHKH, IOCTOSHHBIN 9JIEKTPUYECKHI
TOK, MarinTHoe noje;
Pasiuyath sBnenus (remmonoe pacuiMpeHue u ckaTue, TEIUIONEpeAada, TEIIOBOE
pPaBHOBecue, CMa4duBaHue, KallM/UIIpHBIE SIBJIEHHS, HCIIapeHHe, KOHAEHC ALK,
[UIABNICHHE,  KpHCTammu3aims (oTBepaeBanue), KumeHWwe, TeIUIONepeaaya
(TEHJ"IOHpOBO,I[HOCTL, KOHBEKIIHS, U3Iy4YeHue), 3JIEKTpU3aIUs Tel,
B3anMoneHCTBHe 3apsi0B, AeifcTBus SNIEKTPHYECKOI0 TOKa, KOPOTKOE 3aMbIKaHUeE,
B3AHMOIEHCTBIE MarHHUTOB, NEHCTBHE MATHHTHOTO MOJS Ha IPOBOJIHUK C TOKOM,
ICKTPOMATHUTHAS MHIYKIMS) IO ONKCAHHMIO MX XapaKTEPHBIX CBOMCTB ¥ Ha
OCHOBE OIIBITOB, IEMOHCTPHPYIOIIUX JaHHOE (PU3HIECKOE SBIICHHE;
Pacllo3HaBaTh MNpPOSBIEHME H3YYEHHEIX (DHU3HYECKHX SBICHHNA B OKpYIKaroleM
MHPE, B TOM YuCIe PU3HYECKHe IBIEHHs B IPHPOJE: TOBEPXHOCTHOE HATSIKEHHE 1
KalUIUIAPHBIC SBICHHS B NPHUPOJE, KPHCTAMIB B NpHpoje, u3nydenue ConHia,
3aMEp3aHie BOLOEMOB, MOPCKHE OpH3bI, 00pa3oBaHKe POCH, TyMaHa, HHes, CHera,
SICKTPUIECKHEe SBNCHHA B aTMOcdepe, 3JIEKTPUYECTBO HKUBBIX OPraHU3MOB,
MarHMTHOE To/ie 3eMJIH, Apeid MoMocoB, poik MATHUTHOTO MO JUIS JXH3HU Ha
3emile, NONSPHOE CHSIHME, [PH 3TOM IIEPEBOIUTH NPakKTHYECKYIO 3aJa4yy B
y4eOHyI0, BBIJIENSATh CYIECTBEHHBIE CBOWCTBA (NpH3HaKK) GU3HYECKUX SBICHMUIL;
ONHCRIBATE M3YYEHHbIC CBOHCTBA Tel H (U3HYECKHE SBICHMS, UCIIONB3YS
usuyeckue BeTHUHHBEI (TeMmeparypa, BHYTPEHHSSI 3HEPrusi, KOJIUYECTBO
TEIUIOTEL, yACHbHAA TCIUIOEMKOCTh BEIECTBA, yNeNbHAas TEMIoTa IUIaBJICHH,
yAeIbHaA TemIoTa Mapoobpa3oBaHus, yAeNbHas TeIIoTa CrOpaHus TOILIKBA,
KOI((ULHEHT TONe3HOr0 [JeHCTBUS  TeIioBOil MAallliHBI, OTHOCUTENbHAs
BIQKHOCTE ~ BO3MyXa, OJICKTPHYCCKHHA 3apsaf, Cuia ToKa, 9IEKTPUYECKOE
HAlp;7DKEHAE, CONPOTHBIICHNE NPOBOHUKA, YAE/ILHOE CONPOTHBICHHE BELIECTBA,
pabota ¥ MOIIHOCTE 3JIEKTPUYECKOrO TOKa), TPH ONWCAHUU MPABHILHO
TPAKTOBATh (U3MYECKHH CMBICT HCIIOIB3YeMBIX BEJIMYMH, O00O3HAUeHHs U
EAUHUIIBI (DU3UYECKHX BENMYUH, HAaXOIHUTh bopMmynEl, cBs3BIBarOmME HaHHYIO
(husuyecKyio BeMUMHY ¢ IpyrEMHE BEIMYHHAMH, CTPOHUTH IPaUKH M3y4eHHbIX
3aBACUMOCTEH (QU3UYECKUX BEJIMYHH;
XapaKkTepu30BaTh CBOMCTBA Teln, (uU3Myeckue ABJICHHSA U NPOLIECCHI, HCIIONb3Ys
OCHOBHBIE MOJIOXEHUS. MOJIEKYIIPHO--KHHETHYECKOH TeOPHH CTPOSHHMSI BEILIECTBA,
HPAHIMIT CYyNEprO3HINK NoNeH (Ha KaYeCTBEHHOM ypOBHE), 3aKOH COXpaHeHHs



MgTeMaTHT{ecKoe BhIpaxeHue;
O0BbsicHgT
e uf’ (13H3H‘I€CKH8 poueccesr » CBOHCTBA TeJ, B TOM YHCIE M B KOHTEKCTE
: Hy Lui HPAKTUKO-0pHenTHPOBAHHOrO XapakTepa: S
PHHHHO-Clie e TRe e CBI3U, CTPOUTD 06bsCHeHH e U3 1~2 JOTHYECKAX 1ArOB
C s ok wr
ONOpoi Ha 1-2 M3YYCHHBIX CBOMCTBA dusMyeckux ABJIEHUM, (PU3UUECKUX

3aKOHOB MY 3aKOHOMepHOCTei!;

PeLIATE pacyéryge 3alaun B 2-3 nelicTBus, WCTIONB3Ysl 3aKOHBI U (OpMyIIEL,
CBA3blBaOIKe dusrueckue BCIMYMHBI. Ha OCHOBE aHalM3a YCJIOBHS 3a1auud
3AIHCLIBATE  KpaTkoe YCJIOBUE, BBISBIATH HENOCTATOK NAHHBIX JUIS peHIeHus
3allaun, BLIOMpaTH 3aKoHE hopMmynbl, HeobxXomumble mIs ed pelenus,

HPOBOAMTE pacuéTer u cpaBHuBats MOJTy4eHHOe 3HaYeHHe (PU3MYECKON BeJHINHE]
C M3BECTHBIMH aHHBIMY;

pacno3HaBaTn HpOGJ’ICMBI, KOTOpPBIE MOXHO

PEUIMTE MpPU MOMOIIM (U3NYECKUX
METOZLOB,  ucHONB3Yys

OIMCAHME HCCNENOBaHMA, BBIACIATH MPOBEPSEMOE
IPENII0IO)KEHNE, OIIEHUBATE NPaBUIIBHOCTE MOPSIAKA MPOBEJEHUS] HCCIIEI0BAHMS,
J€JIaTh BBIBOJIBI;

[IPOBOAUTE OIBITHI MO HAGNIOMEHMIO (DU3MYECKUX SBNCHHH WM busrueckux
CBOWCTB Te (KanuyisgpHsle SBICHMS, 3aBHCHMOCTE JABIICHUS. BO3AyXa OT €ro

o0béma, Temmepatypsl, ckopocT: porecca OCThIBAHWS W HArpeBaHuA [pH

M3NYHEHHH OT LBeTa M3Ily4Yaloulelf (mormomarormet) MMOBEPXHOCTH, CKOPOCTH
HCNApeHHs BOABI OT TEMIEPATYphl XHAKOCTH W ILIOMAmu ed IOBEPXHOCTH,
SJICKTPU3ANKS TEN U B3aUMOICHCTBHE 31EKTPUYECKHUX 3apsN0B, B3aUMOJEiicTRBUE
HOCTOSHHBIX MarHUTOB, BU3ya/IN3alHs MATHATHBIX MOJIEH MOCTOSHHEEIX MarHuToB,
ACHCTBUS MarHUTHOTO IOJIS HA TIPOBOJHMK C TOKOM, CBOMCTBa 3JIEKTPOMArHUTA,
CBOHCTBA 3JIEKTPOJBUIATENs MOCTOSHHOIO TOKa): popMynmposaTs NPOBEpseMbIe
[IPEATIONIONEHNSA, COOMpaTh YCTAHOBKY w3 TIpEATIOKEHHOTO  000pyIOBaHHUS,
OIHCLIBATE X0/ OMBITA M ()OPMYITMPOBATE BEIBOJIEL

BLITOMHATE - TIPSIMBIE  M3MEPEHHS  TeMIlepaTypsl, OTHOCHTENIPHOM  BJIAXKHOCTHU
BOSAYXa, CHIBI TOKA, HAMPSHKEHHUS C UCIOIB30BAHMEM AHAJIOTOBBIX NMPUOOPOB U
AATYMKOB (YM3MYECKHUX BEIHYKH, CPaBHHBATb PE3YNBTATHl UIMEPEHMI ¢ y4€TOM
3a/IaHHOH abCOOTHOM MOTpeIIHOCTY;
HPOBOAUTE UCCIIC0BaHME 3aBUCHMOCTH OIHOMN busuueckoi BemuunHE o1 Opyrou
C  MCIONL30BAHHMEM  MPAMEIX U3MEPEHUH  (3aBHCHMOCTE COIIPOTUBIIEHMS
IPOBOMIHHKA OT €ro JUIMHBI, IIOAmH [IOTNIEPETHOTO CeYEHUS M YAECIHHOrO
CONPOTHBIICHHS BeLIECTBA IIPOBOIHMKA, CHIIbI TOKa, MAYIIETO Yepes MPOBONHHUK,
OF  HANDKEHWA Ha  IPOBOJHUKE, HCCJICNIOBAHNE IIOCNENOBATENBLHOTO |

NapauiesbHoro  CoenUHEeHuUl NIPOBO/IHMKOB):  IIAHUPOBATE UCCJIeZI0BaHue,



cobuparp

YCTaHOBK
1
bukcupo Y ¥ BEIIOMHATE

H3Mepen
B PeHus, cnenys
aTb pesynpraTsI MoINyyeny Ays NpeyIoKeHHOMY IUIaHy,

OH 3aBHCHMOCTH B 0
ges BHZle TadJIULl ¥ rpaduKoB
© Pe3yJbTaram uccnenopanmus; ’ ’

poBOAUTE
KOCB
TEILIOMKOCTE pe CHHBI®  M3MepeHns  dusuueckux  BenuuuH (ymenbHasi
JICKTPUYEcKoro T;II ©(TBd, COMpOTHBIeHHe NpoBozHHKa, pabora u MoIIHOCTE
YeTaHOBKy, cnen Ka): I1aHHpoBaTh H3MepeHus, coOUpaTh SKCIIEPUMEHTATBHYIO
; Yy TpennoxeHHoM
BENHYHHbI: HHCTPYKLIMM, M BBIYHCIATH 3HAYEHHE

z;gg*;;;;:wr;pa'anna TEXHUKH Oe3omacHOCTH mpH pabore ¢ 1abOpPaTOpHBIM
M;

XapaKprH:;OBaTB NPUHIUIEl NEHCTBUS U3yueHHBIX INPHOOPOB U TEXHUYECKHUX
YCTPOHCTB C ONMOPOii HA UX OMMCaHMs (B TOM YHCIIE: CHCTEMA OTOIUIEHHUs JOMOB,
FUTPOMETP, IapoBast TypOuHA, aMIiepMeTp, BOJBTMETP, CYETUHK IIEKTPHIECKOH
SHEPIriH, 3IIEKTPOOCBETHTENbHbIE MPUBOPE], HarpeBaTeNbHbe IEKTPONPHOOPEI
(IpUMepBI), STeKTpUIECKUe MpeIOXPaHUTENH, HTEKTPOMArHHT, SIEKTPOBATaTelb
OCTOSHHOTO TOKA), MCIONb3ys 3HAHHA O CBOMCTBAX (M3MYECKHX ABICHUH H
HeoOXoauMBbIe PU3UUECKHe 3aKOHOMEPHOCTH;

pPacIo3HaBaTh MPOCTbIE TEXHHYECKHe YCTPOHCTBA U M3MEpUTENTbHbIEe IPHOOPE! O
CXeMaM M CX€MATHYHBIM pHUCYHKaM (KHIKOCTHBIH TEpMOMETpP, TEpPMOC,
NICUXPOMETP, THTPOMETpP, ABUraTenb BHYTPEHHEIO CropaHus, 3JCKTPOCKOI,
pEOCTAT), COCTABIATH CXEMBI JJICKTPHUECKUX ILiereii ¢ MOCIef0BaTeIbHbIM H
napaaiebHBIM COEAMHEHHEM OJJIEMEHTOB, pasjiyyas YCIOBHBIC o0o3HaueHus
3JIEMEHTOB JJIEKTPHUECKHX LIETIEH;

NPUBOJUTE TpPUMEPHl (HAXOAWTh HHPOpPMALMIO O NpUMEpax) MPaKTHIECKOro
MCIIOJIb30BaHUs (DU3UYECKHX 3HAHHH B [IOBCEIHEBHON XU3HHU st obecrieueHus
Ge30MacHOCTH MpH obpalieHuy ¢ NpuGOpaMH ¥ TeXHHYECKHMHU YCTPOHCTBAMH,
COXpAHEHHsS 3JOpOBbA M COOMIOACHHA HOPM OJKOJIOrMYECKOTO TMOBE/CHHA B
OKpY)KaIOLIEeH Cpese;

OCYILECTBIATH [OUCK HH(pOpMAIHH ¢uznyeckoro conepxanus B Murepuere, Ha
OCHOBE MMEIOIUXCS 3HAHWH ¥ ITyTEM CPaBHEHMS AOIONHUTENIBHBIX HCTOYHHKOB
BBIJIEISITE MH(GOPMAIMIO, KOTOPAs SBJAETCS MPOTHBOPEUMBOH HIIM MOXET OBITH
HeJI0CTOBEPHO;

MCIIONB30BaTh NP BBINOJHEHHH Y4eOHBIX 3aJ@aHHH Hay4HO--TIOMYJISPHYIO
IHTepaTypy (PU3MUECKOro COJIepyKaHus, CIIPaBOYHBIE MATEpHabl, PECYpPChl CETH
WMurepuer, BoangeTh NpuéMaMu KOHCIEKTHPOBAHHS TEKCTa, npeo0pa3oBaHs
MH(OpPMALIMK U3 OJHOHN 3HAKOBOW CHCTEMBI B IPYTYIO;

cO31aBaTh COOCTBEHHBIC MHCHMEHHBIE U KpaTKHe YCTHBIE COOOLIeHHS, 06o01ias
uH(OPMALIHIO M3 HECKOJIBKHX HCTOYHMKOB (PH3MYECKOro COAEpXkaHud, B TOM
yuclie nyOIuYHO IMPeaCTaBIsTh Pe3yNbTaThl TNPOEKTHOM HIIM HCCIE/I0BATE/bCKOM



ACATEIIbHO CTH, Opu stom

anmnapar kypca ¢ TPAMOTHO HCIONB30BaTL M3yYeHHbIH NOHATHHHBIA
NPE BEiNosm ¥3HKH, CONpoBoXIaTh BhICTymneHue npesenTaimei;

e
. HUM y4eOHBIX NPOEKTOB  wccenoBaHul (pM3MUECKUX TPOLECCOB
Pacnpenenste o6s3annoc

3anauam TH B Tpynme B COOTBETCTBMM C IOCTaBICHHBIMH
U, CICMUTEL 33 BEIMONHeHWeM mnama meficTBuii W KOPPEeKTHpOBATh €ro,

aze X
ACKBATHO OLICHUBATE COGCTREHH LI BKJIAJ] B JIEATEIFHOCTh IPYIIIbl, BEICTPABaTh
KOMMYHUKaTHUBHOe B3aKMMO/IeiiCTBHE,

IIPOABJIAA TOTOBHOCTD paspeuaTb
KOHQIUKTHI,



OTHOCHUTENBHOCTY

» MaTepHalbHas TOYKa, TPAEKTOPWS,
ME€XaHuyeckoro
[1acTHYeckas),

— ABHXXEHMS,  nedopmanms  (ympyras,
[eperpysku PeHUe, LienTpocTpemuTenshoe yckopenne, HeBecoMocTh H
» UCHTP Tskecty, aGeomotro TBépmoe Tero, HEHTP TSKECTH TBEPIOTO

o HYeCKHe KoneOaHMsl M BONHBI, 3ByK, MH(Pa3ByK H
YTIBTPA3BYK, 3JI€KTPOMArHUTHEe BOJIHBI, LIKAJA 3JEKTPOM

OIM30pyKOCTD W AAITBHO30PKOCTbD, CIIEKTPHI
Oera- 1 ramma-

Tella, paBHOBecue, mexay

ArHUTHBIX BOJIH, CBE€T,

HCIIYCKaHHUA H IIOTJIOLICHUA, am:.(ba—,
H3JTy4YeHHus, H30TOIIBI, ANCpHAs IHEPTETUKA,

Pas3JinyaTe siBIEeHUS (paBHomepﬂoe ¥ HEpaBHOMEpPHOE IPAMOJIMHENHOE ABUKEHUE,
PaBHOYCKOPCHHO®  MpPAMOJMHEWHOE J[BHIKEHHe, CBOOOJHOE TajeHHe Tell,
PaBHOMEPHOE [BM)KEHHE II0 OKPYXHOCTH, B3aUMOJEHCTBHE Tell, PeaKTHBHOS
ABKEHHE, KOJeOaTeNnbHOe ABMKEHHE (3aTyXaIOI|e U BBIHYKIEHHBIE KosiebaHus),
pe30HaHC, BOJIHOBOE  JBMIXKEHHUE, OTpaXxeHWe  3BYKa, NPSAMOJINHENHOE
pacnpocTpaHeHUe, OTpa)k€HMe W IpejoMJIeHHe CBeTa, IIOJIHO€ BHYTPCHHES
OTpa)keHHe CBeTa, pa3jioXeHHe Georo cera B CIEKTP M CII0KEHHE CIEKTPaIbHBIX
[[BETOB, [UCIEPCHUS CBETa, €CTECTBEHHAS pPaJHOaKTHBHOCTh, BO3HHUKHOBEHHE
JTAHEWYATOTO CIEKTpa M3Iy4YEHHWs) [0 ONMCAHHMIO UX XapaKTCPHbIX CBOMCTB W Ha
OCHOBE OIBITOB, JIEMOHCTPHPYIOIIUX JaHHOE (PU3NIECKOE SIBICHHUE;

pacros3HaBaTh IPOSIBICHHE HM3YYEHHBIX (PU3MIECKHX ABJIEHHI B OKpY’KalolleMm
mupe (B ToM uucie (GH3MYECKHe SBICHHSA B IPHUPOZIE: NPUIUBBEI U OTIUBEL
nBukeHre I1uiaHer CoNHEYHOM CHCTEMBI, pPEaKTHBHOE JBHIKEHHE JKHBBIX
OpraHU3MOB, BOCIpPHATHE 3BYKOB JXMBOTHBIMH, 3€MIIETPSICEHHE, CEHCMMYECKUe
BOJIHBI, I[yHAMH, 9X0, [[BETa Tell, ONTHYECKHe SIBIEHUS B IPUPOIe, OHONOTHYECKOe
nelicTBUe BUAMMOIO, YIBTPAa(QHUOIETOBOIO W PEHTIEHOBCKOIO W3IIy4YEHMI,
ecTeCTBEHHBIM paJHOaKTHBHBIA (OH, KOCMHYECKHE JIy4YH, paguiOaKTUBHOE
u3jlyyeHue TPUPOJHBIX MHHEPANOB, NEHCTBUE PaJHOAKTUBHBIX H3JIy4eHHUH Ha
OpraHMsM uejioBeKa), IpU 3TOM IEPEBOAUTHL MPAKTHUECKYIO 3aJady B y4deOHYIO,
BBIJIEJIATE CYIIECTBEHHbIE CBOMCTBA (PU3HAKU) GU3UYECKUX SIBIICHMUI;

ONMCHIBATHL M3Y4YEeHHbIE CBOMCTBA TeN W (U3NYECKHe SBJICHHSA, HCIIOIB3YS
(usuvyeckue BeTUYMHBI (CpeHAS M MTHOBEHHAas CKOPOCTh Tella IIpH
HEPaBHOMEPHOM JIBUIKEHUH, yCKOPeHUe, [epeMEIIEHHE, ITyTh, YIJI0Bas CKOPOCTS,
CHIla TPEHHs, CHJIa YIPYroCTH, CUNIa TKECTH, YCKOPEHHE CBOOOIHOIrO MajeHus,

BEC TClIa, MMITYJIbC TeJa, MMIYJIbC CHIbl, MEXaHHMYeCKas paboTa M MOLIHOCTS,

HOTCHIHATIbHAsA  SHEPrus Teja, IMOJHATOrO0 H al IIOBEPXHOCTBHIO 3CMIJIN,

HIOTCHLMATIPHAS  OHEPTUSL CHKATOM IPYXUHBI, KMHETHYECKasl JHEprHs, MojiHas
MEXaHUIeCKas SHEPris, NEPUOJ ¥ YacToTa KoJeGaHuii, IHHA BOHEL, TPOMKOCTb
JBYICd W BBICOTa TOHA, CKOPOCTH CBETa, MOKAa3aTelb MPENOMIICHHS Cpenbl), IMpu



0003HaueHNus

1 CMHULB  duspyeckux BEMMYMH, HAXOMUTh (DOPMYIIBI,
CBA3bIBAIOMME Nanmyio busnyeck

YIO BEIMYUHY C JAPYTUMH BENMYHHAMH, CTPOUTD
TPAdMKK H3yyepypx 3aBHCUMOCTEH (H3MYeCKUX BeTHYMH;
XaPaKTEPH30BaTL CBOfiCTRA Tel,

busnyeckue sBNeHHs M mpouecchl, HCTOMB3YS
JAKOH - coxpanenus OHCPrUM, 3aKOH BCEMHPHOTO THAIOTEHMs, [IPUHIHII
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WK W30BITOYHBIE NaHHBlE, BHIOMPaTh 3aKOHBI U (OPMYIBI, HEOOXOMMMBIC IJIA

€HHOTO
PCLICHKs, NPOBOAUTh PAacYEThl M OLEHHWBATh PEATUCTUYHOCTH IIOJIYyY
3Ha4eHUsA QU3MIECKON BETUYNHE;

pacrosHaBarh MpobneMsl, KOTOPbIE MOXHO PELIMTh IPH MOMOLIM (DM3UUECKHUX
METO/I0B, MCTONB3ysl ~ONMCAaHHE WCCIENOBAHMA, BBIENATH IPOBEPSEMOE

[PEANONOKEHNE, OLEHUBATE NIPABUILHOCTD MOPSAKA NPOBEAEHUS MCCIISI0BAHHS,
JienaTh BRIBOIbI, HHTEPIPETUPOBATE PE3Y/ILTAThI HAOMIONEHUH U OMBITOB;

POBOJUTE OMBITEL M0 HAOMOAEHHIO (DHU3MYECKUX SBJICHMUI

SAIBIICHMI AIM__(pU3MYecKuX
CBOMCTB Tel (M3y4eHHe BTOPOTO 3aKOHA Helorona, 3axona COXPAaHEHHUSI SHEPIUH,

3aBUCMMOCTD TEPUOJA KOJIeOAHUA MNPYKHHHOTO MASTHHKA OT MACCEI rpy3a u
KECTKOCTH TIPY)XMHBI M HE3aBUCHMOCTbL OT AMIUTUTY/IBI MaJbIX KoJieOaHui,
NPAMONMHEHHOE PACIPOCTPAHEHUE CBET, pasnoxeHue Genoro creTa B

CIIEKTp,
U3Y4CHUE CBOWCTB M300PaKEHUS. B. IIIOCKOM 3CPKase .M CBOUCTB. M300paXkeHus
fpeamera B coGuparomteil JuHze,

HaOnroneHue CIVIOIIHBIX ¥ JUHEHYATHIX
CHEKTPOB M3IyYeHHMS): CaMOCTOSTENEHO cobupars YCTaHOBKY U3 H30BITOYHOrO

Habopa o6opynoBanws, omuceBaTE XOZI OTbITA K €T0 pe3yNbTaT, $hopmymupoBars

BBIBO /b



HCCnenop
HCII0NB30Ba ey, le;ML'ﬂ;:He 3aBHCHMOCTE}; busmyeckux BEIHYUH ¢
H3Mepenuiy (4
paBﬂoyCKOpEHHOM ABHXKeHuy 4 (aBHCHMOCTL IIyTH OT BpeMenu npu

PH  paBHOyCKOpeHHOM ABIDKEHUM, YCKOpeHHe CBOGOIHOTO
anenus, XECTKOCTE TPy KH{HEI, K03 puumenT TPEHUS  CKONBIKEHUS,
MeXaHyeckas pabora y MOIIHOCTh, 4acTOTa W Mepuoi  KoneGaHui
Oro MAasTHHKOB, ONTHYECKas CWia COOUparoulel
> PA/IMOBKTHBHEIN  (hon): MIAaHUPOBATh  HM3MEPEHHH, COGHpan
SKCHEpHMeHTaJ]BHym YCTAHOBKY U BBIIIOJIHATH H3MEPEHHUS, ciaenys npeyIoXKeHHOH
HUHCTPYKIMH, BEMMHCHSTE 3HaY€HHE BeJIMYMHBI M AQHAJM3UPOBATH IIOYUYEHHBIE
PE3YNBTATE ¢ yuérom 3ananHO MOTPELIHOCTH U3MEPEHHIA;

COOMIONAaTE mpaBuma TexHuKH OezomacHocTH mnpu paGore ¢ IaGOPaTOPHEIM
o0opynoBanueMm;

PasiaTh OCHOBHBIE NIPU3HAKY M3yYEHHBIX bu3nyeckux Moaeneii: MaTepuaIbHasd
TOYKa, abCOMOTHO TBEP/IOE TeNo, TOYYHEIH HCTOUHMK CB€Ta, JIy4, TOHKas JINH3a,
TLTaHeTapHas MOZENb aTOMa, HYKJIOHHAS MOJIeIb aTOMHOLO sapa,;

XapaKTEepU30BaTh NPHHIMIIEI NEHCTBUA H3YYEHHDIX IpUOOPOB M TEXHUYECKUX
YCTPOHCTB C ONOpOM HAa HMX ONHCAHUS (B ToM wumcre: CIIUIOMETP, ll&T‘-IHKEF
IIOJIOXKEHHUA, PACCTOSHHS - Hi- A}’CKopeHHﬂ-,u“paKeT&MXOHO‘I‘TF"t‘;}‘{KH‘,'f".f'l'IE_prcKOII;"
Goroanmnapar, ontudeckue CBETOBOJBI,  CIIEKTPOCKOI, JO3UMETD, I{aiviepa
Bunbcona), wucrmonbsys 3HaHHS O  cBojicTBax busnueckux  sBneHME w©
Heo0xo1uMble husryeckue 3aKOHOMEPHOCTH;

HCIIOJIB30BATE CXEMEI | CXEMAaTHYHbIE PHUCYHKH U3YYSHHEIX TCXHUYECKHX
YCIPOUCTB, H3MEPHTENLHBIX NPHGOPOB M TEXHOJIOTHYECKNX  MPOIECCOB HpH
peleHny y4eOHO--IpaKTHIecKnX "3a]1ay, OITHICCKUE “CXEMBI "[T5t IOCTPOSHYS

1300pakeHUH B ILITOCKOM 3epkaie u cobuparomeit mun3e;

[IPHBO/IUTL TpUMeEPHI (HAXOMHUTD HHQOpMaImio o NpUMEpax) MpaKkTHYECKOro
HCIIOJIL30BaHUS (PM3UYECKUX 3HAHUY B IOBCETHEBHOM XU3HH IS obecnevenus
besonacHocTu mpu obpamenun c npubopamu u TCXHHYCCKUMH  ycTpolcTBaMu,
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pasgena Gu3MKH u COIPOBOXKIATh BBICTYIUIEHHE IIpe3eHTalueil ¢ y4eTom
oco0eHHOCTEH ayIUTOPUHU CBEPCTHUKOB. o
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