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HOACHUTEJBHASA 3AIIMCKA

[Iporpamma 1Mo ¢u3MKEe HAa YpPOBHE OCHOBHOTO o00Imero oOpa3oBaHHS
COCTaBJICHa Ha OCHOBE IOJIO)KEHUM M TpeOOBaHUN K pe3yJbTaTaM OCBOCHHUS Ha
yrayOJaéHHOM YpOBHE OCHOBHOM 00pa30oBaTeIbHOM MPOrpaMMbl, IIPEICTaBICHHbIX
B ®I'OC 000, a Takxke ¢ yuérom (enepanbHO paboueit mporpaMMbl BOCITUTAHUS
u Konuenuuu npenoaBanus yueoHoro npeamera «Duszukay.

ConmepkaHne mporpaMmbl MO (PU3MKE HAMPaBICHO HA YJIOBIETBOPEHUE
MOBBIIICHHBIX 3alPOCOB OOYYAIOMIMXCS, CTpEeMSIIUXCi K Oosiee TIyOOKOMY
OCBOCHUIO (DM3MUYECKUX 3HAHWH, W Ha (QOPMUPOBAHUE ECTECTBEHHO-HAYYHOU
rpaMOTHOCTH  oOyuwaromuxcsi. B mnporpamMmvme 1o (QuU3UMKE  YUYUTHIBAIOTCA
BO3MOYKHOCTH y4yeOHOro mnpenMera B peanuzanuu TpedoBanuii ®I'OC OO0 k
IUTAHUPYEMBIM JIMYHOCTHBIM U METANpPEIMETHBIM pe3yJibTaTaM OOy4eHHs, a TAaKKe
MEXKIPEAMETHBIE CBSI3U €CTECTBEHHO-HAyUHBIX YYEOHBIX NPEIMETOB Ha YpOBHE
OCHOBHOTO 00111eT0 00pa30BaHUs.

[Iporpamma mo ¢u3HKe yCTaHABIMBAET paclpe/eicHrue yIeOHOTo MaTepraia
1o rojaM o0ydeHus (Mo Kjaaccam), IpejjaraeT MpUMEPHYIO MOCIEA0BaTEIbHOCTh
W3YYCHUSI TEM, OCHOBAHHYIO Ha JIOTHKE Pa3BUTHS MPEIMETHOTO COACPKAaHUS U
y4€Te BO3PACTHBIX OCOOCHHOCTEM 00yJaromuxcs.

[Iporpamma 1o ¢usuke paspaboTaHa C IEIbIO OKa3aHUA METOJUYECKOMN
MOMOIIM YYUTEIIO B CO3/IaHMU pabodeil mporpaMMbl IO y4eOHOMY MPEIMETY.

®duszrka SBISIETCS CUCTEMOOOPA3YIOIIMM JIJIsl €CTECTBEHHOHAYYHBIX YUEOHBIX
MPEAMETOB, TOCKOJbKY (U3MUECKUE 3aKOHBI JieKaT B OCHOBE IIPOIIECCOB U
SABJICHUM, W3yyaeMbIX XUMHEH, Ouosiorued, actpoHomuerd u ¢GU3NIECKOU
reorpadueii, BHOCUT BKJaJ B €CTECTBEHHOHAy4YHYH0 KapTHUHYy MHpa,
npeaoCcTaBIsieT Haubojiee sCHBIE o00paslbl MPUMEHEHUS HAyYHOTO METOjIa
MIO3HAHUS, TO €CTh CIIOCO0a IMOJYyYCHHS JOCTOBEPHBIX 3HAHUI O MUPE.

Opnna U3 TVIaBHBIX 3a/a4 (PU3WYECKOro OO0pa30BaHUSI B CTPYKType OOIIEro
o0pa3oBaHUs COCTOMT B (POPMHUPOBAHUU E€CTECTBEHHO-HAYYHOW TPAMOTHOCTU U
MHTEepeca K HayKe y 00yJaronuxcs.

N3yyenune ¢usnku Ha yriayOoJEHHOM YpPOBHE TPEIOaraeT YBEPEHHOE
BJIAJICHUE CIIEAYIOIIMMHU KOMIIETEHTHOCTSIMHU, XAPAKTEPU3YIOIIUMH E€CTECTBEHHO-
HAaYYHYIO TPAMOTHOCTb:

Hay4HO O0OBACHATH SABJICHHUAA,
OLICHUBATh U TIOHUMATb 0COOEHHOCTH HAay4YHOI'O UCCIICIOBAHMA,

HHTCPIPCTUPOBAThL AAHHBIC M HCIIOJIB30BATh HAYYHBIC JOKAa3aTCJIILCTBA JIA
IMOJIY4YCHHA BbIBOJOB.



[Henmn wu3ydeHws GU3UKH Ha YPOBHE OCHOBHOIO OOIIEro 0Opa3oBaHHS
onpenenensl B KoHuenmuu mnpenojaBaHus ydeOHOro mnpeamera «dDusnka» B
oOpa3oBaTenbHBIX oOpraHusammsx Poccuiickoit @Denepamum, peaM3yIOMIHAX
OCHOBHBIE  00II€00pa3oBaTebHBIC TMPOTPAMMBI, YTBEPKIEHHONH peEIICHUEM
Komnerun MunuctepcTBa npocsenieHust Poccuiickoit denepanuu (MpOTOKOI OT 3
nekaopst 2019 r. Ne T1K-4BH).

[enun nzydenust Gu3MKU Ha YrIIyOJIEHHOM YPOBHE:

pasBUTHUC HHTCPECCA U CTPCMIICHUA o6yqaronmxc;1 K HAYYHOMY H3YYCHHIO
OpUupoabl, pa3BUTUC UX MHTCIICKTYAJIbHBIX 1 TBOPYCCKHUX CHOCO6HOCTCﬁ;

Pa3BUTHC HpG,[[CTaBJIGHI/Iﬁ O HAay4YHOM MCTOJC IIO3HAHMHA H (bOpMI/IpOBaHI/Ie
HCCICAO0BATCIILCKOI'O OTHOIMICHUS K OKPYZKAIOIIHUM ABJICHUAM

(dbopMUpOBaHUE HAYYHOTO MHUPOBO33PEHUS KaK pe3yjibTaTa U3y4YEeHHUS] OCHOB
CTPOCHUS MaTepuu U (PyHIaMEHTAIbHBIX 3aKOHOB (PU3UKH;

(bOpMI/IpOBaHI/IC YMGHHﬁ IIPUMCHATD (1)PI3PI‘-IGCKI/I€ 3HaHUA HW HAY4YHBIC
JO0Ka3aTCJIbCTBA AJIA 00BICHEHUS OKpPYZKaroInux HBJIGHHﬁ;

dbopMHpoBaHUE MPEACTaBICHUN O poyd (U3MKU [ Pa3BUTHS JPYTUX
€CTECTBEHHBIX HAYK, TEXHUKU U TEXHOJIOTUI;

pa3BUTHE MpeICTaBICHUM 0 BO3MOYKHBIX chepax Oymyreit
npoeCCUOHAIBHONW  JICATEIBHOCTH, CBSA3aHHOHW ¢ (HU3MKOHM, IIOATOTOBKA K
JaabHEHUIIIeMy OOyUCHHIO B 3TOM HaNpaBJICHUU;

dbopMHpOBaHWE TOTOBHOCTHM K JajbHEHIIEMy W3y4YeHUIO (QU3NKH Ha
yrayOn€HHOM YpOBHE B paMKax COOTBETCTBYIONIUX TMpoduieid oOydeHHs Ha
YPOBHE CpeHEro 00111ero 0opa3oBaHuUsl.

JlocTrkeHre 3THX MEeJed TporpaMMbl MO (U3WKE Ha YpPOBHE OCHOBHOTO
o01iero o0pa3oBaHusi 0OECTICYMBACTCS PEIICHUEM CIEAYIOIMNX 3a]1ay:

NpUOOpPETEHUE 3HAHUN O JUCKPETHOM CTPOCHUHU BEIIECTBA, MEXAaHUYECKHX,
TEIJIOBBIX, JICKTPOMAarHUTHBIX U KBAHTOBBIX SIBIICHUSX;

IPUOOPETCHUE YMEHUN aHAIM3UPOBATh U OOBSICHATH (PU3HYECCKUE SIBJICHUS Ha
OCHOBE M3YUYEHHBIX (PM3UUCCKUX 3aKOHOB U 3aKOHOMEPHOCTEH;

OCBOCHHEC MCTOJ0B PCIICHUS paC‘{éTHBIX N Ka4CCTBCHHBIX 3a/14a4, Tp€6YIOH_II/IX
Co3aHus MW HCIIOJIB30BaHUA (1)I/ISI/I‘IGCKI/IX MOI[CJ'IGI\/'I, BKJIIO4Yasi TBOPYCCKHUC U
MMPAaKTUKO-OPUCHTUPOBAHHBIC 3a/1a4YH;



pPasBUTUC HCCICOOBATCIbCKUX YMGHI/Iﬁl Ha6JHOI[aTB ABJICHUA W HN3MCPATH
(I)I/ISI/I‘ICCKI/IG BCIIMYMWHBI, BBIABUI'ATb TMIIOTC3bI U IIPCAJIArarb SKCIICPUMCHTAJIbHEBIC
CITOCOOBI MX IIPOBCPKH, IINIAHUPOBATH W IMPOBOJUTH OIILITHI, SKCIICPUMCHTAJILHEBIC
HCCIICA0BaHNs, aHAJTN3UPOBATh ITOJIYUYCHHBIC JaHHBIC 1 ACJIAaTb BBIBOABI,

OCBOCHHME NPUEMOB paboThl ¢ HHPOpMaNKer (U3HUUECKOro CoepKaHus,
BKJIIOYAsi UHPOPMAIMIO O COBPEMEHHBIX TOCTHKEHUSAX (DU3UKU, UHTEPIIPETAIUs U
KPUTHUYECKOE OLICHUBaHUE HH(OpMAIUY;

3HAKOMCTBO €O cdepaMu IpodeCcCHOHATBLHON ACATEILHOCTH, CBI3aHHBIMU C
(U3MKOW, W COBPEMEHHBIMH TEXHOJIOTHUSAMH, OCHOBAHHBIMH Ha JIOCTHIKCHUSX
(bu3nYecKol HayKH.

Ha uzyuenue ¢pusuku (yriyOnEHHbIA ypOBEHb) Ha YPOBHE OCHOBHOTO OOIIETO
oOpazoBanus orBojutcst 340 vacoB: B 7 kiacce — 102 yaca (3 gaca B Heneno), B 8
kiacce — 102 yaca (3 gaca B Henento), B 9 kiacce — 136 yacoB (4 yaca B HEJIEINIO).

COIAEPKAHUE OBYUEHUS
7 KITACC
Paznen 1. ®u3uka u €€ poJib B IO3HAHUU OKPY/KAKOIIEro MUpa.

@u3nka — Hayka O mpupoje. SBiIeHUus NpUPOIbl (JIEMEHThI COACpPIKAHUS,
BKJIFOYAIOIINE MEXKIPEAMETHBIC CBsi3u). DuU3MUecKkue SBICHUS: MEXaHUYECKUe,
TEIUIOBBIE, ANEKTPUUECKUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.

®duznyeckne BeNMMYMHBI. PazMepHoCTh. EnuHULBI (U3HUECKMX BEJIUYUH.
N3mepenne @uanyeckux BeauuuH. OTanoHbl. ®dusmveckue npubopsl. llena
nenenus. [lorpemHocts n3mepenuii. [lpaBuna 6ezonacHoro Tpynaa npu padoTe ¢
71a00paTopHbIM 00OpynOBaHUEM. MexayHapoaHass cuctema enuHull. llepeson
BHECHCTEMHBIX eIMHUILL B equHuLbl CH.

Kak ¢usuka u qpyrvue ecTeCTBEHHbIC HAYKH U3Y4aloT NpUpoay. EcTecTBeHHO-
HAayYHbIH METOJl TIO3HAHUsS: HAONIOJCHHE, ITOCTAHOBKAa HAYYHOI'O BOMpOCA,
BBIJIBIDKCHUE THUIIOTE3, OKCIEPUMEHT IO TIPOBEPKE THUIOTE3, OOBICHEHUE
HaOmoaaemMoro siBieHus. Onucanue Gu3NUecKUX SBJICHHUN C TOMOIIBIO MOJIETIEH.

Hemoncmpauuu.

MCX&HI/IIIGCKI/IC, TCIIJIOBBIC, DJICKTPUYCCKUC, MAI'HUTHBIC, CBETOBLIC, 3BYKOBBIC
SABJICHUA.

dusnueckue npuUOOPHl U MPOLEAYpa MPSMBIX U3MEPEHUN aHAJIOTOBBIM U
(G POBBIM TPUOOPOM.



Jlabopamopusie pabomel u onvimel.

Omnpenenenue 1EeHbI ISJICHUS IITKAIbl U3MEPHUTEILHOTO TTPHOOpa.
N3mepeHnune pacCTOAHUN.

N3mepenue miomaau u o0bémMa. MeTo 1 majeTKH.

N3MepeHune BpeMeHH.

N3mepenne 00bEMa )KUIKOCTH U TBEPAOTO TEa.

Onpenenenue pa3MepoB MaibIX Ted. MeTon psAIoB.

HpOBGI[CHI/Ie HCCIICAOBAHUA II0 IIPOBCPKC THIIOTC3bI: OAJIBHOCTb oj€Tra
[IapukKa, MymcHHOIro ropu3oHTajJabHO, TCM 6OJII>HI€, yeM OOJIbIIIEe BEICOTA ITyCKa.

Pa3nen 2. IlepBoHayaibHbIe CBEeIeHUS O CTPOEHUM BellecTBA.

CTpOCHI/Ie BCIICCTBA: aTOMbI M MOJICKYJIbI, UX PAa3sMCpPbl U MAaCCBHI. OHBITBI,
AOKa3bIBAOIIHUC TUCKPCTHOC CTPOCHUC BCIICCTBA.

JIBmxenne wyactui] BemiecTBa. CBS3b CKOPOCTH JBHMXKEHHUSI YacCTHI] C
temneparypoil. bpoyHnoBckoe npuxenue. Juddysus. BzaumopeiicTBue yacTuil

BCHICCTBA: MNIPUTSIKCHNUEC N OTTAJIKUBAHUC.

ArperaTHble COCTOSIHHS BEILECTBA: CTPOCHHE Ta30B, JKUIKOCTEH M TBEPABIX
(KpUCTAITMYECKUX) Tell. B3auMOCBS3b MEXIy CBOWCTBAMHU BEHIECTB B Pa3HBIX
arperaTHbIX COCTOSIHUSIX U MUX aTOMHO-MOJIEKYJSIpHBIM cTpoeHreM. OcoOeHHOCTH
arperaTHbIX COCTOSIHUM BO/IbI.

Hemoncmpauuu.
Hab6mronerre 6poyHOBCKOTO JIBUKEHUS.
HaGmonenune nuddysuu.

Ha6J'HOI[eHI/Ie HBJ’IGHHﬁ, O6T>$ICH$[IOIHI/IXC$I MNPUTAKCHUCM HMJIN OTTAJIKUBAHHCM
qaCTHI BCIICCTBA.

Jlabopamopuvie pabomul u onvimaol.
OrneHKa quaMeTpa aToMa METOJIOM PSIO0B (C UCIIOIb30BaHUEM (hoTorpaduii).
OnbITEI IO HAOJIOICHUIO TETJIOBOT'O PACHIMPEHHUS Ta30B.

OmnbITHI 10 OOHAPYKEHUIO IEHCTBUS CHII MOJIEKYJISIPHOTO MPUTSKCHHUSL.



Pa3naen 3. JIBu:keHHe U B3aUMOAeCTBHE TeJl.

Mexanndeckoe JaBwkeHue. Ilytb u  nepemenienne. PaBHOMepHOE U
HEpaBHOMEpPHOE ABWKeHHe. CBOOOIHOE MaJeHWE KaK MPUMEP HEPaBHOMEPHOTO
nBrokeHus: Tesl. CkopocTb. CpenHsis CKOPOCTh MPHU HEPABHOMEPHOM JIBUYKEHHUH.
Pacuér nyTu u BpeMEHU JBUKCHUS.

I'paduku 3aBUCHMOCTEH BEIMYMH, ONHCHIBAIOMIMX ABMKeHHe. OOIme
MOHATHS 00 OTHOCHUTEIBHOCTH JABWIKCHHS. CIIOKEHHE CKOPOCTEH MJIsI Tell,
JBIDKYIIUXCS MapajljIeIbHO.

SIBneHue HHCPIHH. 3aKoH HHCPIUH. BSaHMOﬂeﬁCTBHG TCJI KaK IIpHUYHHA
HU3MCHCHHUA CKOPOCTH IOBHIKCHHUA TCII. Macca kak MCpa HHCPTHOCTHU TCJIa B
MNOCTYIIATCIIbHOM  JIBHKCHHMH. [InoTHOCTB BCIICCTBA. CBs3pb IJIOTHOCTH C
KOJIMYCCTBOM MOJICKYJI B CIHMHHIC 00BEMa BCIICCTBA. CMecHn U CIJIaBHIL
HOBerHOCTHaﬂ 1 JTMHEMHAs IJIOTHOCTb.

Cuna kak xapakTEepUCTHKa B3auMoAeucTBUs Tea. Chiia yIpyrocTd M 3aKOH
['yka. M3mMepenune cuiibl ¢ MOMOIIBIO IUHAMOMETpA. SIBIICHHE TATOTEHHS U CHJIA
TskecTd. CHila TSDKECTH Ha Ipyrux Iutanerax. Bec tema. HeBecomocTs. Crioxenune
CUJI, HAMPABJIEHHBIX O OJHOM mpsiMoi. PaBHOnelcTBytomas cuil. Cuiia TpeHUsl.
TpeHne CKONbXKEHUS U TPEHUE IIOKOs, BS3KOE TpeHHWE. TpeHue B NpUpoae U
TEXHUKE.

Jlemoncmpayuu.

HabGmronenne MexaHnueckoro JIBHKEHUS TeTa.

N3Mepenne CKOpOoCTH MPSIMOJIMHEUHOTO JBUKEHUS.

HaGmronenue siBfieHust HTHEPIIUH.

Hab6nronenmne n3MeHeHnst CKOPOCTH MPY B3aUMOJICUCTBUH TEIL.

CpaBHEHME MacC MO B3aUMOJIEVCTBUIO TEL.

CnoxeHue CUJl, HallpaBJICHHBIX IO OJTHOM MPSIMOM.

Jlabopamopuvie pabomul u onvimaol.

OnpenencHue CKOPOCTH PAaBHOMEPHOIO JBIOKCHUS (IIApHKa B JKHIKOCTH,
MOJICIIH JICKTPUICCKOTO0 aBTOMOOMIIS M TaK Jajee).

OnpeneneHue cpeaHed CKOPOCTH CKOJIbKEHHsS Opycka WIM IIapuKa IIo
HAKJIOHHOM TTIOCKOCTH.

OmnpeneneHue MIOTHOCTH TBEPAOTO Tea.



OneIThl, JAEMOHCTPUPYIOIINE 3aBUCUMOCTh pPACTsDKCHHS (Jedopmariun)
MPY>KUHBI OT MIPUIIOKEHHOM CHUIIBL.

OHBITI)I, ACMOHCTPUPYIOINHUEC 3aBUCHUMOCTb CHJIbI TPCHHA CKOJIBKCHUSA OT
CUJIbI JaBJICHUA U XapaKTCpa COIIPUKACAOIINXCS HOBCpXHOCTGﬁ.

Paznen 4. JlaBjieHne TBEPABIX TeJl, JKMAKOCTEN M ra3oB.

JHaBnenue. Cwita napnenus. CriocoObl yMEHBIIICHUS U YBEIIMUCHUS TaBJICHHUS.
JlaBnenue ra3za. 3aBUCHMOCTh JaBJICHHA Ta3a OT oOO0ObEMA W TEeMIepaTyphl.
[lepenaya naBieHus TBEPABIMU TEJIaMU, KUAKOCTSIMU U razamu. 3akoH [lackars.
[THeBMaTHUECKUE MAIIUHBI.

3aBUCUMOCTh  JIaBJICHUSI  JKUJKOCTH  OT  IJIYOUHBI  MOTPY>KECHUSI.
['uapocratuueckuid  mapagokc. CooOmiaromuecst cocyasl.  ['wapaBiaudeckue
MeXaHu3Mbl. Vcronp30BaHuE BBICOKMX JIaBJICHUN B COBPEMEHHBIX TEXHOJOTHUSIX.
YcTpoiicTBO BOAOIPOBO/IA.

Atmocdhepa 3emnau u armochepHoe naBieHue. [IpuumHBI CyIIeCTBOBaHUS
BO3yIIHOW 00o0souku 3emiu. OmnbiT Toppuuennu. M3mepenue armochepHOro
JaBJIEHUS. 3aBUCUMOCTh aTMOC(EPHOTO JABJICHHS OT BHICOTHI HaJl YPOBHEM MOPHI.
[Tpubops! 17151 U13MepeHus aTMOC(hHEepPHOTO TaBJICHHUS.

JlelicTBue XKUIKOCTH U Ta3a HA MOTPYKEHHOE B HUX TeJIO. BrITamkuBaromas
(apxumenoBa) cuia. 3aKkoH Apxumesa. Y cioBU€ BOBHUKHOBEHUS BbITAJIKMBAIOIIEH
(apxumenoBoit) cuiibl, noarekanue. [lnaBanue ten. Bo3ayxoriaBanue.

Hemoncmpauuu.

3aBUCUMOCThH JAaBJICHUS ra3a OT TeMIEepaTyphl.
[lepenaua naBneHUs )KUJIKOCTHIO U Ta30M.
Coobmiaromumecst CoCy/Ibl.

['mpapaBirueckuil mpecc.

[IposiBrienne nercTBUs aTMOCHEPHOTO JABJICHHUS.
Cudon.

3aBUCHUMOCTD BBITAJIKUBAIOIIEH CHUJIBI OT 00BhEMA MOTPYKEHHONW B KHUIKOCTh
YaCTH TEJA U INIOTHOCTH KUIKOCTH.

PaBencTBo BBITaJIKI/IBaIOI[Ieﬁ CHUJIbI BECY BBITCCHCHHOM KHUIOKOCTH.



VYcnoBue miaBaHus TEd: MIaBaHUE WU MNOI'PYKCHUC TCJI B 3aBUCHUMOCTH OT
COOTHOIIICHUS MJIOTHOCTEH Teaa u KHUIOKOCTHU.

Jlabopamopuvie pabomul u onvimaol.

HCCHC,HOB&HI/IC 3aBUCHUMOCTH BCCa TCJIa B BOJC OT 00BEMa HOFpY)KéHHOﬁ B
KHUIAKOCTb 4aCTH TCJIA.

OnpeneneHue BHITAIKMBAIONICH CHJIBI, IEUCTBYIOIIEH Ha TEJIO0, MOTPYKEHHOE
B JKUJIKOCTb.

HpOBepKa HC3aBUCHUMOCTHU BI)ITaJ'IKI/IBaIOIHeﬁ CHIJIBI, I[GﬁCTBYIOIL[Gﬁ Ha TCJIO B
KHUIKOCTH, OT MAaCCHI TCJIA.

OneITBl, JAEMOHCTPHUPYIOIIHE  3aBUCHMOCTh  BBITAJIKMBAIOIICH  CHIIBI,
JIEUCTBYIOIIEH Ha TEJIO B KUJIKOCTH, OT 00bEMa MOTPYKEHHON B )KUIKOCTh YaCTH
TeJIa ¥ OT INIOTHOCTH KUIKOCTH.

KonctpyupoBanue apeoMeTpa uiam KOHCTPYUPOBAHUE JOJKUA U ONPEACICHUE
€€ rpy30N0bEMHOCTH.

Paszgea S. PaGora u MOIIHOCTB. JHeprus.

Mexannueckast paboTa Jijis CHJI, HallpaBJICHHBIX BJIOJb JIMHUH TTEPEMEIICHHUS.
MoOIIHOCTE.

[IpocThie MeXaHU3MBI: pbIYar, BOPOT, OJIOK, TOJMCHACT, HAKJIOHHAsS
IJIOCKOCTh, HO)KHUYHBIN MeXaHu3M. MoMmeHT cuiibl. PaBHOBecue priuara. [Ipasumo
MoMeHTOB. [IpuMeHeHHMe mpaBuia paBHOBECHs pbluara K OJOKy. «30J0TO€
npaBuio» mexanuku. KITJ] mpocteix MmexanusmoB. [IpocTeie MeXaHU3MBI B OBITY,
TEXHUKE, JKUBBIX OpraHU3Max.

Mexannueckass dSHeprusa. KuHetndeckas UM IOTEHUHUAJIBHAS  JHEPIUS.
[IpeBpalieHre OHOTO BU/IA MEXAHUYECKON SHEPTUH B APYTrOi. 3aKOH COXPAHEHUS
Y [IPEBPALCHNs DHEPIUU B MEXaHUKE.

Hemoncmpauuu.

[IpuMepbI TPOCTHIX MEXaHU3MOB.
Jlabopamopusie pabomel u onvimel.
HccnenoBanue ycnoBUil paBHOBECHUSI pblyara.
N3mepenue KIIJ[ HakJTIOHHOM MJIOCKOCTH.

I/I3yquHe IMpaBuJia pbldara JJisi IOABUKHOTO 1 HCIIOABUIKHOT O OJIOKOB.



Onpenenenue KII/[ moaBuKHOro M HEMOABUKHOIO OJIOKA.

Omnpenenenue pabOThI CHIIBI YIPYTOCTH IPU MOABEME IPY30B IPU MOMOIIH
MMOJIBUKHOTO OJIOKA.

N3ydeHue 3aKoHa COXpPaHEHUS MEXAaHUYECKON SHEPIHUU.
8 KJIACC
Pa3nea 6. TensioBbIe ABJIeHUS.

OCHOBHBIC TIOJIOKEHHS MOJICKYJISIPHO-KMHETHYECKOM TEOPHH CTPOSHUS
BemiecTBa. Macca M pa3mMepbl aTOMOB M MOJIEKYJd. OMNBITHI, MOATBEPIKIAIOIINE
OCHOBHBIE MOJIOKECHHUS MOJICKYJISIPHO-KHHETUYECKOU TCOPHH.

Mogenu TBEPAOro, JKUAKOTO M Ta3000pa3HOr0 COCTOSIHMM BEIIECTBA.
Kpucrannnueckue u amopgusie Tena. I'paden — HOBBIM MaTepuan JUIsi HOBBIX
TEXHOJOTMM. TEeXHOIOrMH NOJSyuyeHUsT HCKYCCTBEHHBIX anma3oB. OObsCHEHHE
CBOMCTB ra3oB, KUJKOCTEH U TBEPIBIX TEJl HA OCHOBE MOJIOXKEHUM MOJEKYJISIPHO-
KUHeTH4YecKol Teopuu. [IOBepXHOCTHOE HATSDKEHHE, CMAauMBaHWE, KaMWUISPHBIC
sBiIeHHd. TeraoBoe paclIMpeHue W C)kaThe. 3aBUCUMOCTh JIaBJIeHHSA Tra3a OT
00BEMa, TeMIEpaTyphl.

Temneparypa. CBsizb TemmepaTypbl CO CPEIHEH KHUHETHYECKOM »HEpruei
TEIUIOBOTO JIBUKEHHUS YacTUlLl. TeMIiepaTypHble IIKAJIbL.

Buytpennsis  sHeprus. CnocoObl U3MEHEHMsS] BHYTPEHHEW SHEpruu:
TerIonepesadya " COBEPILECHUE paboThL. Bunsl TEIJIONEPENAYH:
TEIUIONPOBOHOCTh, KOHBEKIUS, U3JydeHUE. Buapl Terionepenayn B MpUpose U
TexHuke. HeoOpaTuMOCTh TEMIOBBIX MPOIECCOB.

KomnyectBO TemtoTel. YieapHAs TEIUIOEMKOCTh BEIECTBA. 1eINIO00OMEH U
TEIJI0Bo€ paBHOBecue. 3akoH HrioToHa-Puxmana. YpaBHeHHE TEIIOBOTO OasiaHca.

[LmaBienue U OTBEpEBaHNE KPUCTAIUIMUYECKUX BEIIECTB. Y €JIbHAs TEIIOTa
riaBieHusi. [lapooOpaszoBanue u koHjeHncamus. Mcnapenue. Kunenue. Y aenpHas
TEIUIOTa  MapooOpa3oBaHMs.  3aBUCUMOCTh  TeMIIEpaTypbl  KUIEHUS  OT
atMocepHoro naBiieHus. HachlllleHHBI W HEHACHIIEHHbIA Tap. BriaxkHOCTh

BO3/yXa.
DHeprus TOIJIMBa. Y AeJbHas TEeIIOTa CTOpaHHUs.

[IpuHuunel paboThl TemioBbix nBurareneit. KIIJ[ TermoBoro aBurarters.
TermioBple ABUraTeId M 3allATa OKpYXKarolled cpeapl. TemnnoBble MOTEpU B
TEIJIOCETIX.



3aKOH COXPaHECHHS W MPEBPAIICHUS YHEPTHM B MEXaHHUYCCKHX M TEIJIOBBIX
nporieccax.

Hemoncmpauuu.
Hab6mronenne OpoyHOBCKOTO JIBUKEHUS.
Habmonenne nuddysun.

Ha6J'IIOI[CHI/I€ SIBJICHUM IMOBCPXHOCTHOI'O  HATSKCHHA, CMAUYUMBAHUA U
KaIlTMJJIAPHBIX SIBJICHUM.

HaOGmnroienre TenioBoro paciumpeHus Ted.

N3meHeHue HaBJICHUA Ta3a IIPpH HU3MCHCHHU 00BéMa Harp€BaHun HWJIN
OXJIaAXKACHHNU.

[IpaBuna n3aMepeHus TeMiepaTyphl.

Bune! Teruionepenayn.

OxJtaXkieHue Ipyu COBEPIIEHUH pabOTHI.

HarpeBanue npu coBepiieHUH padOThl BHEITHUMU CHUJIaMHU.
CpaBHEHHE TEIIIOEMKOCTEN pa3INYHbIX BEILECTB.

HabGnronenue xkumneHus.

Habsro1eHue nocTostHCTBa TEMIIEPATYPhI NPU TUIABJICHUH.

Moenu TeIIOBBIX JABUTAaTEIICH.

Jlabopamopuwie pabomul u onvimaol.

OmnbITHI 10 OOHAPYKEHUIO IEHCTBUS CHII MOJIEKYJISIPHOTO MPUTSIKEHHUS.
OMnBITHI O BBIPALIMBAHUIO KPUCTAJUIOB [IOBAPEHHOM COJIM WJIM caxapa.

N3mepenue temmeparypbl Opd IOMOIIA JKUAKOCTHOTO TEPMOMETpa U
JIaTYUKA TEMIIEPATYPHI.

OnbITEl MO HAOIIOEHUIO TEIJIOBOTO PACHIMPEHUs Ta30B, XUIKOCTEH W
TBEPJIBIX TEJL.

OmnpeneneHue AaBiIeHUs BO3yXa B OAJIOHE HIITPUILA.



HccnenoBanuwe 3aBHCUMOCTH JIaBJICHHS BO3QyXa OT €ro oo0néma u
TEMIIEPATYPHI.

[IpoBepka runote3bl JIMHEMHONW 3aBUCUMOCTU JJIMHBI CTOJIOMKA >KHJIKOCTH B
TEPMOMETPUUYECKON TPYOKE OT TEMIIEPATYPHI.

HaOnronenne wu3MeHEHUsT BHYTPEHHEHM OJHEpPruuM Tela B pe3yJibTare
TEIJIONepeayn ¥ paOOThI BHEITHUX CHJI.

HccnenoBanne sBICHUS TEIJIOOOMEHA IpU CMENIMBAaHUW XOJOJHOM U
ropsiueu BOIBI.

OHpeI[CJ'IeHI/Ie KOJIMYCCTBA TCIJIOTEI, IIOJIYYCHHOI'O BOI[Oﬁ Inpu TEIJIOOOMEHE C
HarpCTbiM MCTAJUVIMYCCKUM TUJIMHIPOM.

Omnpenenenre MOIIHOCTH TEIUIOBBIX MOTEPh (3akoH HeioToHa-Puxmana).
Onpenenenue ynelnbHON TEIIOEMKOCTH BEIIECTBA.

HccnenoBanue npouecca uCapeHus.

OrnpeneneHne OTHOCUTENBHOM BIAXKHOCTH BO3/1yXa.

Onpenenenue yaeabHOW TEMIOTHI MUIABICHUS JbJA.

Pazgen 7. JaekTpudecKkue 1 MAarHUTHbIE SIBJICHUS.

Onektpuzauus Ten. JIBa poja 3ieKTpUYECcKuX 3apsaoB. BzaumopeicTBue
3apspKeHHBIX Tell. 3akoH Kymnona.

OnekTpudeckoe nose. Hanpspk€HHOCTE siekTpudeckoro mnons. [IpuHoumn
CYINEPIIO3ULIUU IEKTPUUECKUX MOJIeH (Ha KaUeCTBEHHOM YPOBHE).

Hocurenu sneKTpudecKux 3apsioB. DJIEMEHTAPHBIN SJEKTPUUECKUN 3apsl.
Crpoenue aroma. I[IpoBOAHMKH, IUAIEKTPUKA M TOJYHPOBOJAHUKHU. 3aKOH
COXPAHEHHMS JIEKTPUUECKOTO 3apsia.

DJIEKTPUYECKUM TOK. YCJIOBHUS CYIIECTBOBAHHUSA DJJICKTPUYECKOTO TOKa.
M CTOYHMKM TMOCTOSIHHOTO TOKa. JIeWCTBUS SIEKTPUUYECKOro TOKa (TEerIoBoeE,
XHMHYECKOE, MArHUTHOE). DJIEKTPUUECKUI TOK B MEeTasIaX, )KUAKOCTIX U Ta3ax.

Onektpuueckas 1enb. Cuiia Toka. DJIEKTPUUECKOE HAPSHKEHUE. AMIEPMETP
Y BOJIBTMETP B LIENU NOCTOSTHHOTO TOKa. CONpPOTUBIIEHHE MPOBOAHUKA. Y IEJIBHOE
CONpPOTHUBJIEHUE BemecTBa. 3akoH OMa juis yyactka unenu. [locienoBarenbHoe U
napajuielIbHOEe coeAMHEHnE MPOBOAHUKOB. J/[C B lenM MOCTOSHHOTO TOKA. 3aKOH
Oma ns mosnHou nenu. IlpaBuna Kupxroda. Pacd€r mpocThIX 3JIEKTPUYECKHUX
uenen. HelMHenHbIe DJIEMEHTHI.



Pabora W MOIIHOCTH DJICKTPHYECKOTO ToKa. 3akoH JDxoyms-Jlenna.
DIeKTpUYECKUE LIETH U TOTPEOUTENIH 3IEKTPpUUIECKOoi sHeprun B ObiTy. KopoTkoe
3aMbIKaHUE.

[locTosiHHbIE ~ MarHuThHl.  B3aumonelcTBHE  MOCTOSHHBIX ~ MarHUTOB.
MarnutHoe nosie. MarHuTHOE 1oJi€ 3€MJIM U €r0 3HAYEHUE JIJIS )KU3HU Ha 3eMIle.
OmbeiT Opcrena. MarHutHoe Tone€ 3JIEKTpudeckoro Ttoka. OnbeiT  Awmrepa.
[IpumMeHeHue HIEKTPOMAarHUTOB B TEeXHUKE. JlelicTBME MArHUTHOTO TIOJIA Ha
npoBogHUK ¢ TokoM. Cunma Awmmepa u omnpejerneHue e€ HampaBleHUs.
DIIEKTPOIBUTATENb ITOCTOSSHHOTO TOKa. Vcronbp30BaHWE SIEKTPOJBHUIaTeNIe B
TEXHUUYECKUX YCTPOMUCTBAX U HA TPAHCHIOPTE.

Omneitel apanes. SIBieHUE IEKTpOMAarHuTHON MHAyKUMH. [IpaBumno Jlenna.
DneKkTporeHeparop. Cnioco6bl [TOJTy4YECHUS AIEKTPUUECKOU DHEPIUH.
DNEKTPOCTAHIIMM Ha BO300OHOBIIIEMBIX HCTOYHHKAX SHEPIHHU. DKOJIOTHUYECKHE
po0IeMbI SHEPTETUKH. TOIIMBHBIE JIEMEHTHI U AJIEKTPOMOOHIIH.

Hemoncmpauuu.

DnexTpuzanus Tell.

JIBa poJia 2JIEKTPUYECKUX 3apsAJI0B U B3aMMOJICHCTBHE 3apsKEHHBIX TEJl.
Y CTpoRCTBO 1 JEUCTBUE DIEKTPOCKOIIA.

DnekTpocTaThyecKasi MHIYKIMS.

3aKOH COXPAHEHUS JIEKTPUUYECKUX 3apsI0B.

MopnenupoBaHie CHUJIOBBIX JIMHHM JJIEKTPUYECKOTO TMOJS C  TOMOIIBIO
OyMa)KHBIX CYJITAaHOB.

[IpOBOIHUKH U AUBJIECKTPUKH.

HcTouyHrKHM TOCTOSIHHOTO TOKA.

JIeiCTBHS AAEKTPUYECKOTO TOKA.

DJIEKTPUUECKHUI TOK B KUJKOCTH.

["a30BbIii pa3psia.

N3MepeHue cuiibl TOKa aMIIEPMETPOM.

N3Mepenune 3eKTpUYECKOTrO HAPSKEHUST BOJIbTMETPOM.

Peocrar n marasuH cOnpoTUBIICHUN.



BzanmopaercTBrE MOCTOSTHHBIX MArHUTOB.

MoenupoBaHrie HEBO3MOKHOCTH pa3JIeICHHS ITOJII0COB MarHUTA.
MoenupoBaHrue MarHUTHBIX MOJIEH MOCTOSTHHBIX MAarHUTOB.
OmneIT Dpcrena.

MarauTHoe 1oJjie ToKa. DJIEKTPOMArHuT.

JlercTBME MAarHMTHOTO TOJISI HA MIPOBOJHUK C TOKOM.
DJIEKTPOJABUTATED TTIOCTOSHHOTO TOKA.

OmnbiTel apanest.

DIIEKTPOTreHEepaTOp MOCTOSIHHOTO TOKA.

Jlabopamopuvie pabomul u onvimel.

OnpIThl 10 HAOMIOACHUIO BJEKTPU3ALMHM TeJl IMPU CONPUKOCHOBEHUH U
WHIYKIUEN.

HccnenoBanne JEWCTBHUS  DIIEKTPUUYECKOTO TIOJS HA IPOBOJHUKA U
JTIADJICKTPUKHU.

C60p1<a U UCIIBITAHUC BHCKTpI/I‘ICCKOﬁ OCTIN ITOCTOSIHHOI'O TOKA.

HccnenoBanre 3aBUCUMOCTH CUJIbI TOKA, MPOTEKAIOIIETO Ye€pe3 pe3ucTop, OT
HaIpsHKEHUS Ha PE3UCTOPE U COMPOTUBIIEHUST PE3UCTOPA.

OMNBITHI, TEMOHCTPUPYIOIINE 3aBUCUMOCTD JJIEKTPUUECKOTO COMPOTUBIICHHUS
MPOBOJHUKA OT €ro JIJTMHBI, TUIOMIAIU TTONIEPEYHOr0 CEYEHUS U MaTepHaa.

OnpeneneHI/Ie YACIBbHOI'O COIIPOTHUBJIICHUA IIPOBOAHUKA.

[IpoBepka mnpaBWiia CIOXKEHUS HAINPSHKEHUW MPU  TOCIEN0BATEIBHOM
COEMHEHUU JIBYX PE3UCTOPOB.

[TpoBepka mpaBuia s CHJIBI TOKAa IPH MApaUICIbHOM COCIUHCHHUH
PE3UCTOPOB.

Onpenenenue IJ1C 1 BHYTpEHHET0 CONPOTUBJICHHUS HCTOYHHUKA TOKA.
[TpoBepka npaun Kupxroda.

[IpoBepka BeinoaHeHUs 3aKkoHa OMa /17151 OJIHOW LEMH.



N3ydeHne BOIbTAMIIEPHBIX XAPAKTEPUCTUK HEIMHEHWHBIX 3JIEMEHTOB (JIaMIIbl
HaKaJMBaHUS VI NOJYIPOBOJIHUKOBOIO JIUOJA).

Onpenenenue pabOThI AAEKTPUUECKOTO TOKA, UIIYIIETO Yepe3 PE3UCTOP.
OmnpeneneHne MOIIHOCTH AJIEKTPUUECKOTO TOKA, BBIICIIIEMON HA PE3UCTOPE.
Omnpenenenue KIII narpeBatensi.

HccnenoBaHre MarHUTHOTO B3aMMOJICHCTBHSI IIOCTOSTHHBIX MAarHUTOB.

M3yyeHrue MarHUTHOIO IOJIS IMTOCTOSSHHBIX MarHUTOB IPHU UX O0bEIUHEHUH U
pa3IclICHHH.

I/ICCHGI[OBaHI/IC IICﬁCTBHH QJICKTPUYCCKOI'O TOKAa HAa MAIrHUTHYIO CTPCIIKY.

OMBITHI, JEMOHCTPUPYIOIINE 3aBUCUMOCTh CUJIbI B3aUMOJICHCTBUS KATYIIKU C
TOKOM W MarHuTa OT CHWJIbl M HampaBJiCHUsS TOKA B KaTylIKe W OT HaJu4us
(OTCYTCTBUS) CEpACYHUKA B KaTYIIKE.

M3ydeHne neMCcTBUsI MarHUTHOTO I10J1s1 HA IIPOBOJAHUK C TOKOM.
KoHcTpynpoBanue u u3ydueHue padoThl JJIEKTPOABUTATEIS.
N3mepenne KII/] anexkTpoaBuraTeabHON yCTaHOBKH.

OneITEl  TIO HCCIICAOBAHNIO  ABJICHUA BHGKTpOMaFHI/ITHOﬁ HMHAYKIOHUH:
HCCICA0OBAaHNC W3MEHECHUI 3HAYCHUS U HaIlpaBJICHUA MHAYKIITMOHHOI'O TOKA.

9 KJIACC
Paszgea 8. Mexannueckue siBJCHHUS.

Mexanudeckoe JBWKeHue. MatepuanbHas Touka. CnocoObl OmucaHus
MEXaHUYECKOTO JABMKEHUS: TaOJIMYHBIN, rpaduueckuil, aHanuTuueckuii. Cucrema
orcu€ta. OTHOCUTENBHOCTh MEXaHUYECKOTO JBUKEHHS.

BekTopHble BEIMYMHBI, ONIEPALlUA C BEKTOPAMH, MPOCKIUU BeKTOpa. Paguyc-
BEKTOP MATEpPUAIBbHOW TOYKH, IEPEMEIICHUE Ha IUIOCKOCTH. PaBHOMEpHOE
MPSAMOJIMHEWHOE  JBH>KEHHE. HepaBHOMEpHOE MNPAMOJIMHEWHOE JBUXECHHUE.
CpenHsst 1 MTHOBEHHAsI CKOPOCTh TeJla PU HEPABHOMEPHOM JIBUKEHUH.

Yckopenue. PaBHOYCKOpPEHHOE TIPSIMOJIMHEMHOE JIBUXKEHUE. Y CKOpPEHHE
cB0OOIHOTO MageHus. OnbIThl ['anues.

['paduyeckas mHTEpHIpETANHMS YCKOPECHHS, CKOPOCTH, MPONMISHHOIO IMyTH U
MEPEMELICHHUS ISl TPSIMOJIMHEUHOTO JBUKEHUS.



JIBrmokeHue Tena, OpOIIEHHOTO IO YIIIOM K TOPH30HTY.

JIBM>KEHHE MO0 OKPY>KHOCTH. JIMHEHAsi CKOPOCTh, YIJIOBass CKOPOCTh, MEPHUO/T
Y 4acToTa 00palieHus Mpyu paBHOMEPHOM JBHKEHUU 0 OKPYKHOCTU. CKOPOCTh U
YCKOPEHHUE MPHU IBUKEHUU 110 OKPY>KHOCTH.

Bektop cuinbl. PaBHOIEMCTBYIOIIASA CUIa.

[TepBebiit 3akoH Herorona. Bropoii 3akon HeroTona. Tperuii 3akon Herotona.
[IpyHIMT CyNIepIO3ULUU CHJL.

Cuia ynpyroctu. 3akoH ['yka. Cuna TpeHusi: cuia TPEHUS CKOJIbKEHUs, CUIa
TpEeHUs IOKOs, ipyrue Buibl Tpenus. Koadduiment tpenus.

I[BI/I)KGHI/IG TCJ 110 OKPYKHOCTH 110 HeﬁCTBHCM HCCKOJIbKHNX CHIJI.

3aKoH BepHYJ'IJ'IH U IIOABEMHAS CHa KpbLJIa. COBpCMCHHBIe JICTATCIIbHBIC
arIapartbl, CyJla Ha IIOABOAHBIX KpPBUIbAX, dAHTHKPBIJIO Ha CKOPOCTHBIX
aBTOMOOMIISIX. Z[BH}KCHI/IC I10€374a Ha MarHUTHOM IMOAYIIKC.

Cuiia TSDKECTH U 3aKOH BCEMUPHOTO TATOTEHHUA. J[BH)KEHUE Ten BOKpPYT
IpaBUTALIMOHHOTO IIeHTpa (B ToM uwmcie TiaHer BOkpyr Comuua). Ilepmas
KOCMHUYECKasi CKOpOCTh. HeBecoMOCTh 1 neperpy3Ku.

PaBHOBecue matepuanibHONW TOUKU. AOCOTIOTHO TBEpAOE Teno. PaBHOBecue
TBEPJIOTO TeJIA C 3aKPETIJIEHHON OChIO BpaileHusi. MomeHT cuiibl. LleHTp TsikecTn.

Nmnynsc Ttena. W3meHenne wumnynbca. Mmmynec cuibel.  Ynopyroe wu
HEYIIPYroe B3aUMOJCHCTBUE. 3aKOHbI M3MEHEHUSI WU COXPAHCHUS MMITYJIbCA.
PeakTuBHOE NBUKEHUE.

Mexanudeckass paboTa W MOIIHOCTh. PaboTa cui TSXKECTH, YHOPYrOCTH,
TpeHusi. CBA3b dHEpruM U padoThl. [loTeHInanbHas 3Heprus Tena, MOJHATOTO HaJl
MTOBEPXHOCTHIO 3eMJIn. [loTeHIManbHas SHEeprus c:kaTtou npyxkuHbl. Kunernueckas
sHeprus. TeopemMa O KMHETHYECKOW SHEPruu. 3aKOH HW3MEHEHHMS M COXPAHEHUS
MEXAHUYECKON DHEPIUH.

Hemoncmpauuu.

HaOnronenne MEXaHMYEeCKOTro JABHIKEHUSI Teja OTHOCUTENIBHO Pa3HBbIX Tel
OTCUETA.

CpaBHeHUE MOyTe W TPAGKTOPHM JBUKEHHS OJHOTO M TOTO K€ Tena
OTHOCHUTEIIBHO PA3HbBIX TEJI OTCUYETA.

N3mepenrie CKOpOCTH M YCKOPEHUS TPSIMOJIMHEMHOTO JIBUYKEHUS.



HccnenoBanrie Npru3HaKoB PAaBHOYCKOPEHHOTO JIBUXKEHUSI.
HaOnronenune ABUKEHUSI TeJla 0 OKPYKHOCTH.

Habmroienne MeXaHWYeCKHUX SIBICHUH, MPOUCXOIAIINX B CHUCTEME OTCUETA
«Tenexxka» mpu €€ pPaBHOMEPHOM W YCKOPCHHOM JBW)KCHHH OTHOCHUTEIIBHO
KaOuHeTa (QU3UKH.

HaOmromenre paBHOBECHS T, CBOOOIHOTO MaJACHUS, KOJIcOaHN MasTHHKA B
MHEPIUAIIBHBIX CUCTEMAaX KaK MOJTBEPKICHUE MPUHIUIIA OTHOCUTEILHOCTH.

3aBUCUMOCTb YCKOPEHHs TeJla OT €ro MacChl U IEUCTBYIOIIEH Ha HETO CHJIBI.
HabGnronenue paBeHCcTBa CHII IIPU B3aMMOJICHCTBUH TET.

M3meHeHune Beca Tena pu yCKOPEHHOM JBUKEHUU.

[Tepenadya uMnynbca Ipu B3aUMOICHCTBUM TEI.

[TpeoOpa3oBaHus SHEPTUH NPU B3AUMOACHCTBUU TEN.

CoxpaHeHue uMITyJibca Mpu adCOJIFOTHO HEYIPYTOM B3aUMOJEHCTBUU.
CoxpaHeHre NMITyJIbCa MPU YIIPYTOM B3aUMOJICHCTBUU.

HabtoieHue peakTHBHOTO ABH)KECHUS.

CoxpaHeHHe dHEPTUH NPU CBOOOTHOM MaJICHHH.

CoxpaHeHHE SHEPTUHU TP ABUKEHUH TeJ1a IO JEHCTBUEM MPYKHUHBI.
Jlabopamopuwie pabomul u onvimaol.

KoHcTpynpoBanue TpakTa il pa3roHa M JaJIbHEHIEro pPaBHOMEPHOTO
JBUKEHUS IAPUKA WIH TEJIEKKU.

OnpenencHue cpeaHEe CKOPOCTH CKOJBKCHHS OpycKa WIM JIBIKCHHS
IapyuKa 1o HaKJIOHHOU ITOCKOCTH.

OnpeneneHue yCKOpEeHUs Tela IPU  PABHOYCKOPEHHOM JBHKEHHUM TIO
HAKJIOHHOM IIJIOCKOCTH.

HccnemoBanre 3aBUCHMOCTH ITYTH OT BPEMEHHM IIPU PaBHOYCKOPEHHOM
JBIDKEHUN 0€3 HAa4aJIbHOW CKOPOCTH.

[IpoBepka runoTessl: €Ciiv NpU PAaBHOYCKOPEHHOM JBMYKEHUU 0€3 HauaJlbHOM
CKOPOCTHU ITyTH OTHOCSITCSL KaK PsiJi HEYETHBIX YKCEJl, TO BpEMEHA OJMHAKOBBI.



WccnenoBanne NBIKEHUS Tella, OPOIICHHOTO MO YIJIOM K TOPU30HTY.

HCCJ’ICI{OB&HI/IC 3aBUCUMOCTH CHJIBI TPCHHUA  CKOJBXCHHA OT  CHJIBI
HOPMAJIBHOTO OaBJICHUA.

Omnpenenenre kodhuIeHTa TPEHUS CKOJIBKEHUS.
OmnpeneneHue KECTKOCTH MPYKUHBI.

HccnenoBanre 3aBUCMMOCTH CHIIBI YIIPYTOCTH, BO3HUKAIOIIEH B MPYKUHE, OT
CTETNeHU J1epOopMalliy MPY>KUHBI.

OmnpeneneHue pabOThl CHIIBI TPEHUSI TIPU PABHOMEPHOM JIBUKEHUU TEJa IO
TOPU3OHTAIBLHON MOBEPXHOCTH.

Onpenenenne paboThl CHJIBI  YOPYrOCTH TIPU  MOABEME Tpy3a C
UCITI0JIb30BAHUEM HEIOABUKHOTO U MOBUKHOTO OJIOKOB.

Pasznen 9. Mexannueckue K0J1e0aHUA M BOJHBI.

KonebarensHoe nBuxkenne. OCHOBHBIE XapaKTEPUCTUKH KOJICOAHUI: TIEPHO/I,
4yacToTa, aMIUIMTyJa. [apMoHMYeckue KoseOaHus. 3aTyxXarolue KoJieOaHus.
Brinyxnennsie konedanus. Pesonanc.

MaremaTnyecknii U TNpPYKUHHBIA MasATHUKU. [IpeBpaleHne sHepruv npu
KO0JIEOATEIILHOM JIBUKEHUH.

Mexannueckue BOJIHBL. [IpogonbHble W monepeyHble BoJIHBL. (CBOKCTBA
MEXaHUYECKUX BOJIH: HHTepepeHus u nudpakius. J[JinHa BOJIHBI U CKOPOCTH €€
pacnpocTpaHeHusi. MexaHn4ecKue BOJIHBI B TBEPJOM TeJI€, CEUCMUYECKUE BOJIHBI.

3ByK. PacnpoctpaneHue u OTpakeHue 3ByKa. [ pOMKOCTh 3ByKa M BBICOTA
ToHa. Pe3zonanc B akyctuke. WMudpasByk u ynbTpasByk. Hcnonb3oBaHue
yJIbTPa3ByKa B COBPEMEHHBIX TEXHOJIOTHUSX.

Hemoncmpauuu.

HaOmronenne xomeOGaHWi Ted IMMOX AEUCTBUEM CHWIIBI TSKECTH W CHUJIBI
YIPYTOCTH.

Hab6mronenue xonebanuii rpy3a Ha HUTH U Ha TIPYKUHE.
Habmtoienue BBIHYKIEHHBIX KOJICOAHW U Pe30HAHCA.
PacnipocTpanenue npo10bHBIX ¥ TOTIEPEYHBIX BOJIH (HA MOJICTIN).

Habmonenue narepdepeHunu u 1udpakiny BOJIH HAa TOBEPXHOCTH BOJIBI.



HaOnronenue 3aBUCUMOCTH BBICOTHI 3BYKa OT YaCTOTHI.

AKYCTUYECKHI pe30HAHC.

Jlabopamopuvie pabomul u onvimol.

OmnpeneneHre 4acTOTHI U MEPUO/Ia KOJICOaHU MaTEMAaTHIECKOTO MasTHUKA.
OmnpeneneHne 4acToThl U MEepUoia KoJieOaHUH MPYKUHHOTO MasiTHUKA.

HccnenoBanre 3aBUCUMOCTH TIEPHOJIa KoJIeOaHUW Tpy3a HA HUTH OT JJIMHBI
HUTH.

HccnenoBanre 3aBUCUMOCTH TIEPHO/1a KOJIEOAHUM MPY>KMHHOTO MasTHUKA OT
Macchl Tpy3a.

IIpoBepka HE3aBHCUMOCTH TEpHOAa KOJCOAHMM Tpy3a, ITOABEIICHHOIO K
JIEHTE, OT MAacChl Tpy3a.

OHBITI)I, JACMOHCTPHUPYIOIIHUEC 3aBUCUMOCTD IICPHOIa KoJIcOaHUI IIPY>XUHHOT'O
MasATHHKA OT MAaCChI I'py3a U JKECTKOCTHU IMPY>XHUHBI.

N3Mmepenune yCKopeHHs CBOOOJHOTO MaJeHMSL.
Paszgea 10. DinekTpoMarHuTHoe moJjie M 3J1eKTPOMATHUTHBIE BOJIHBI.

DONEeKTPOMAarHUTHOE  ToJie.  DJIEKTPOMarHuTHbie  BOJHBL.  CBONCTBa
AJIEKTPOMArHUTHBIX BOJIH. [lIkama »JeKTpoMarHuTHbIX BOJIH. Vcmosb3oBaHue
AJIEKTPOMArHUTHBIX BOJIH JUJI1 COTOBOM CBA3U. Paamonokanus. Kocmuueckas
CBSA3b.

DnexTpomarauTHasi mpupoga cBeta. CKopocTh cBeTa. BonHOBBIE CBOMCTBA
cBeTa: uHTephepeHITUs U TUPPaAKITUS.

Hemoncmpayuu.

CBoiiCTBa JIEKTPOMArHUTHBIX BOJIH.

HNuTtepdepentus u nudpaxius cBera.
Jlabopamopuvie pabomul u onvimaol.

M3ydyeHue CBOWCTB 3JCKTPOMATHUTHBIX BOJH C IIOMOIIBIO MOOHMIBHOI'O
tenedoHa.

[IpoBeneHue ONbITOB MO HAOIIOACHUIO UHTEPPEPEHIIMH U TU(PAKIIMK CBETA.



Pa3pen 11. CBeToBLI€e SIBJIEHUS.

JlyueBass Mozenp CBeTa M reoMeTpuyeckas onTuka. VICTOYHMKM CBeTa.
[IpsmonuueiiHoe pacmpocTpaHeHue cBeta. 3armenuss ConHna u o JIyHbL
Otpaxxenne csera. Ilnockoe 3epkanmo. 3akoH oTpaxeHus cBera. lloctpoeHue
n300pakeHU, COPMUPOBAHHBIX 3€PKAJIOM.

[Tpemomitenne cBeTa. 3aKoH MpesloMiIeHUs cBeTa. [lolHOe oTpakeHue CBeTa.
HMcronp30BaHue MOJHOIO OTPAKEHHS B ONTHYECKUX CBETOBOAAX, OITOBOJOKOHHAS
CBSI3b.

Jlnnza, xom nyuedn B smH3e. @Dopmyna ToHkoM suH3bL. [locTpoeHue
n300pakeHnit, CcHOPMHUPOBAHHBIX TOHKOM JHMH30M. OnTuyeckas cucTeMa
doToamnmapara, MHUKpPOCKONAa M Tejeckomna. [ma3, Kak onTuyeckas cucrema.
bim30pyKoCTh ¥ 1abHO30PKOCTb.

Paznoxenne Oemoro cBera B cmekTp. Omnbitel HetoToHa. CroxkeHue
CIIEKTpaJIbHBIX LIBETOB. J{ucnepcus cBeTa.

Hemoncmpauuu.

[IpssMOTMHENHOE pacIpOCTPAaHEHNE CBETA.

OTtpaxeHue cBeTa.

[Tonmyyenune n300paxeHuil B IIIOCKOM 3€pKaje.

[Ipenomnenue ceera.

OnTuyecKkuil CBETOBO/I.

Xop nydeil B coOuparonieit JIMH3e.

XoJ Jiy4er B paCcCEUBAIOLIEH JIMH3E.

[Tonydyenune n300paxeHuit ¢ TOMOUIBIO JIUH3.

[Tpuniun geicTBus doToamnmapara, MUKPOCKOTIA M TEJIECKOIIA.
Mogens rnasa.

Paznoxenue 6emoro cBera B CIEKTP.

[Tomyuenue 6enoro cBeTa mpu CIOKEHUH CBETA Pa3HBIX IIBETOB.

Jlabopamopuvie pabomul u onvimaol.



HccnenoBanre 3aBUCUMOCTH yria OTPAKEHHS CBETOBOrO Jiyda OT yrjia
naJICHUs.

HSY‘IGHI/IG CBOMCTB I/I306pa)KGHI/ISI B IINIOCKOM 3CpPKalJIC.

HCCJ’I@I{OB&HI/IC 3aBUCUMOCTH yIJIa ITIPCIIOMIICHUS OT YIJIa IaACHHUA CBCTOBOI'O
Jyda Ha I'paHUIC «BO3YX—CTCKIIO».

[TonyueHnne n300pakeHUI C TOMOIIBIO COOMPAIOIICH JTUH3BI.

Omnpenenenue (OKYCHOTO PACCTOSIHUSI U ONTHYECKOW CHIJIbI coOuparouiei
JIMH3BI.

OnbITHI IO PA3JIOKEHHUIO OEJIOr0 CBETA B CIIEKTP.

OneIThl MO BOCHPUSTHIO I[BETA MPEAMETOB MPU WX HAOIIOJACHUM dYepes
[[BETOBbIE (DUIIBTPHI.

Paszngea 12. KBanroBble siBJIeHHA.

Omnwitel Pesepdopna u manerapHas mojaenb atoma. Mojens atroma bopa.
Hcnyckanue u normouieHue ceeta aroMoM. KBaHTel. JInHeWyaTeie CIIEKTPHI.

PanuoaktuBHOCTh. Anb(a-, Oeta- 1 ramma-uzinydeHus. CTpoeHue aTOMHOTO
anpa. Hyxionnas wmopens artomHoro snpa. Msoromsl.  PannoakTuBHBIE
npespanieHus. [lepuon monypacnana aromHbix siaep. JeicTBue paanoakTUBHBIX
W3JIyYEHUH HA )KUBBIE OPraHU3Mbl. 3alUTa OT PAIHOAKTUBHOTO U3ITyYECHUS.

SnepHbie peakuuu. 3aKOHbl COXPAHEHUS 3apsiIOBOTO M MAacCOBOIO YHCEIL.
DHeprus cBsi3M aTOMHBIX snuep. CBs3b Macchl W dHEpPruM. Peakiuu cuHTE3a U
nenenus spep. WMcrounuku sHeprun CosiHIA W 3BE3A. SepHas »HEpreTHka.
DKoJIOTUYECKHE MPOOJIEMBI SIACPHON YHEPTETUKH.

Hemoncmpayuu.

CrexTpbl U3Ty4YEeHUS U MOTJIONIEHUS.

CrekTpbl pa3IuyHbIX Ta30B.

CnekTp Bogopo/a.

HaoGmronenue tpexoB B kamepe Busbcona.

PaboTa cuérunka HOHU3UPYIONTNX U3ITYICHUH.

Perncrpanus usimydeHus: IpupOIHBIX MUHEPAIIOB U ITPOJLYKTOB.



Jlabopamopusie pabomel u onvimel.
Ha0mroieHue CIUIONMIHBIX M JIMHEHYATBIX CIICKTPOB U3ITYICHUS.

HccnenoBanue TPEKOB: M3MEPEHHE SHEPTUU YACTHIIBI 110 TOPMO3ZHOMY IYTH
(o potorpadusm).

W3mepenne paanoakTUBHOTO (OHA.
IHoBTOpPHUTEIHLHO-00001IAIOIIUI MOLYJIb.

[ToBTOpUTENHEHO-0000IAIOIIMI MOYJIb TTPEAHA3HAUEH ISl CUCTeMaTU3allun
u  0000IIeHUsT MPEIMETHOTO  COACpKaHUs UM ONbITa  JEATEIbHOCTH,
MPUOOPETEHHOTO MPU M3YYEHUU BCEro Kypca (pu3nku yriyOJa€HHOro ypOBHs, a
TaKke JJIsl MOJIT0TOBKUA K OCHOBHOMY TOCYAapCTBEHHOMY AK3aMEHY IO (hU3HUKE.

B nmnpoumecce wW3ydeHHs [aHHOTO MOJIYJIA pEANU3YIOTCS U MOJIy4aroT
JanbHEeWIee pa3BUTHE Yy4eOHbIE JEHCTBUS, OOECIEUMBAIOIINE JOCTUKEHHE
OpPEeIMETHBIX M METaNpEeJIMETHBIX pE3yJbTaTOB O0y4yeHus, (OpMUPOBAHUE
€CTECTBEHHO-HAYYHOU I'PaMOTHOCTH: OOBSICHEHUE U ONMCAHUE SIBJICHUI HA OCHOBE
npuUMeHEeHUs1 (QU3NYECKUX 3HAHWM, HUCCIEA0BATEIbCKUE NEUCTBHS (BBIIBUKEHUE
TUIO0TE3, MOCTAHOBKA II€JIM W IUIAHUPOBAHUE MCCIIEOBAHUS, AHAINA3 JAHHBIX U
MOJIy4Y€HHUE BHIBOJIOB).

[IpeamoututenbHO  (QOPMOI  OCBOCHHS MOMAYJS SIBIACTCS TPAKTUKYM,
IporpaMmMa KOTOPOTO BKJIFOUAET:

pelieHre 3ajad, OTHOCSIIMXCS K pPa3IuyHbIM pasliesiaM M TeMaM Kypca
(Gbu3uKKM, B TOM YHCIIE 3a]]a4, THTEIPUPYIOIIUX COACPKaHUE Pa3HbBIX Pa3/IeioB;

BBITIOJIHEHHE JTa00OPATOPHBIX padOT M OMBITOB (BKJIIOYAsi pabOTHl M OMBITHI U3
MepeuyHe K paslenaM Kypca) B YCIOBHUSAX CaMOCTOSTEIBHOTO IUIAHUPOBAHUS
MIPOBENICHUSI UCCIIEIOBAHMS, BBIOOPA 1 00OCHOBAHUS METOJIa U3MEPEHUS BEJIIMUUH,
COOPKH IKCTIEPUMEHTAIILHON YCTaHOBKH;

BBINIOJIHEHUE MPOOJIEMHBIX 33JIaHUN MPAKTUKO-OPUEHTUPOBAHHOTO XapaKTepa
(3amaHusl MO €CTEeCTBEHHO-HAyYHOH TIpaMOTHOCTH), B TOM YHCIE 3aJaHUN C
MEKIIPEIMETHBIM COJEPKAHUEM;

paboTy Ha/I TPYNIIOBBIMU WIIM MHAWUBUIYATbHBIMU MMPOSKTAMU, CBI3aHHBIMU C
coJiep)KaHueM Kypca (hH3UKH.

N3yyeHue MNOBTOPUTENIbHO-0000IIAIONIETO MOJYJI MOXET 3aKaHYMBATHCA
MPOBEICHUEM JMArHOCTUYECKON padOThl 3a Kypc (DU3UKU YIIIyOJIEHHOIO YPOBHS,
BKJIIOYAIONIEH 3a/laHus Pa3HOTO YPOBHS CIIOXKHOCTH. Pe3ynbTaThbl BBIMOIHEHUS
JMArHOCTUYECKON pabOThl MOTYT TIOKA3bIBaTh CTENIEHh TOTOBHOCTH O0YYaOIIUXCS



K OCHOBHOMY TOCYJapCTBEHHOMY JK3aMeHy 1o (Qu3uKe, a TaKxke
CBUJIETEJIbCTBOBATH O JJOCTUTHYTOM YPOBHE €CTECTBEHHO-HAYYHON IPaMOTHOCTH.

INIAHUPYEMBIE PE3VYIJIbTATBI OCBOEHUA [TPOI'PAMMEI 110 ®U3UKE
HA YI'JIVBJIEHHOM YPOBHE OCHOBHOI'O OBIIIEI'O OBPA3OBAHUNA

W3yyenue ¢pu3uku Ha ypOBHE OCHOBHOT'O OOIIET0 00pa3oBaHMs HANPABICHO
Ha JOCTMKCHHE JIMYHOCTHBIX, METAIIPEAMETHBIX U MPEIMETHBIX 00pa30BaTEIbHBIX
pe3yIbTaTOB.

JIMYHOCTHBIE PE3YJIBTATBI

B pesynbrate nzydenus (U3MKU Ha ypOBHE OCHOBHOI'O OOIIEro oOpa3oBaHuUs
y oOyuarorerocs OyayT cpopMuUpoBaHbl CIEAYIONINE JIUYHOCTHBIE PE3yJIbTaThl B
YacTH:

I)nampuomuueawzo eocnumanus.

IIPOSIBJIECHUE MHTEPECA K UCTOPUU U COBPEMEHHOMY COCTOSIHUIO POCCHUHCKOMN
(bu3nYecKoil HayKH;

[IEHHOCTHOE OTHOIIIEHUE K IOCTHKEHHSIM POCCUNUCKUX YUEHBIX-(U3HKOB;
2)epasicoanckozo u 0yxo6HO-HpaA8CmMEEHHO20 60CNUMAHUA:

TOTOBHOCTh K aKTUBHOMY YYaCTHIO B 00CYX JICHUH OOIIECTBEHHO 3HAYMMBIX U
TUYECKUX TPOOJIEM, CBSI3aHHBIX C MPAKTUUYECKUM TMPUMEHEHHUEM JIOCTHUKEHUMN
busuKy;

OCO3HAHME BAXXHOCTU MOPAJIBHO-ITUYECKUX MPUHLHUIOB B JIEATEIBHOCTH
Y4EHOTO;

3)9cmemuuec:<ozo socnumanus.

BOCIIPUATHUC ICTCTHYCCKHUX KadCCTB (1)H3H‘ICCKOI>'I HAayKH: ee rapMOHHYHOT'O
MOCTPOCHHUA, CTPOIrOCTH, TOYHOCTH, IAKOHUYIHOCTH,

4)uennocmu HAyUHO20 NOZHAHUA:

OCO3HAHMUE IIEHHOCTH (U3MYECKOM HAyKH KaK MOIIHOTO HHCTPYMEHTa
MO3HAHUS MHUPA, OCHOBBI PA3BUTHUS TEXHOJOTHH, BAXXHEHIIECW COCTABIIAIOLICH
KYJIBTYpPBI;



OpUEHTAaIUsl B JIEATEIBHOCTM HA COBPEMEHHYIO CHUCTEMY HAayYHBIX
MPEACTaBICHUN 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHUS IPUPOBI;

Pa3BUTHC HaquOﬁ J'IIO603HaTCJ'II>HOCTH, HHTCpPCCa K I/ICCJIG,Z[OBaTCJIBCKOﬁ
JACATCIBbHOCTH,

5)popmuposanusn Kynromyput 300p06vsa u IMOUUOHATLHO20 01A20NONYHUA:

OCO3HAHWE IIEHHOCTH Oe30macHOro oOpa3a JKHM3HM B COBPEMEHHOM
TEXHOJIOTMYECKOM MHUpPE, BAXHOCTH TIpaBWJI O€30MacHOr0 TIOBEACHHUS Ha
TpaHCIIOpPTE, HA JIOporax, C OJJICKTPHUYECKUM H TEIUIOBHIM OO0OPYJOBaHHEM B
JIOMAITHUX YCIIOBUSIX;

chOpMHUPOBAHHOCTh, HaBbIKa pedaeKCuHd, IPU3HAHHE CBOEro IIpaBa Ha
OIMOKY M TAKOTO K€ MpaBa y APYroro 4ejIoBeKa;

6)mpyooeozo éocnumanus:

aKTHBHOE YyYacTHE B PCIICHUM NPAKTHYCCKUX 3a7ad (B pamMKaX CEMBbH,
00pa3oBaTeILHON OpraHU3alliH, TOPOJa, Kpas) TEXHOJIOTHUYECKOM M COIMAIbHOU
HaIPaBJICHHOCTH, TPEOYIOMNX B TOM YHCJIC ¥ (PU3NUECKUX 3HAHHM;

HWHTEpEeC K MPAKTUYSCKOMY M3YyUYCHUIO Mpodeccuii, CBSI3aHHBIX C (PU3UKOMH;
7)3IK0J102U4eCcK020 60CRUMAHUSA:

OpUCHTAIlUsl Ha TMPUMEHEHUE (PU3MUECKUX 3HAHUU JJIsI pElIeHus 3aj1ad B
0o0JIacTU OKpYXKalollel cpelbl, IUIAHUPOBAHUS TIOCTYNKOB M OLEHKU UX
BO3MOYKHBIX MOCIICICTBUN JIJI1 OKPYKAIOIIEH CPEIbI;

OCO3HAaHHME TI00aTBFHOTO XapaKTepa SKOJOTHYECKUX TpoOIeM M MmyTed ux
pelieHus;

8)aoanmayuu K uzMEHAOUWUMCA YC108UAM COUUATLHOU U NPUPOOHOIL CPEObL:

NOTPeOHOCTh BO B3aWMOJICHCTBUM TPU BBIMOJIHEHUU HWCCIACAOBAHUN U
MPOEKTOB (PU3NUYECKON HAMIPABICHHOCTH, OTKPBITOCTh OTBITY U 3HAHUSIM JPYTHX;

MOBBIIIIEHWE YPOBHSI CBOEM  KOMIETEHTHOCTH 4Yepe3  MPaAKTUYECKYIO
JIeSITCIIbHOCTD;

noTpeOHOCTh B (POPMUPOBAHWUU HOBBIX 3HAHWUW, YMEHHH (HOPMYyIUPOBATH
UJIEH, TIOHATHS, TUTIOTE3bI O (PU3UUECKUX OOBEKTAX U SIBJICHUSIX;

oco3HaHue e(UIMTOB COOCTBEHHBIX 3HAHUI W KOMIIETEHTHOCTEH B 00JIacTh
busukwy;



IJJAHUPOBAHHE CBOCTO Pa3BUTHUS B NPHOOPETCHHHM HOBBIX (PU3HUESCKUX
3HAHUM;

CTPCMJICHUC aHAJIM3UPOBATHb U BBIABJIATH B3AUMOCBA3U IIPUPOHL, O6HIGCTB8, u
O9KOHOMMKH, B TOM HHUCJIC C HCIIOJIb30BAHUCM q)HBI/I‘IGCKI/IX 3H3HHI?I;

OLICHKa CBOMX JCHUCTBUM C YYETOM BIMAHUSA HA OKPYXKAIIIYIO Cpeny,
BO3MOYKHBIX TJIOOQTBHBIX TIOCIIECTBUN.

METAINIPEJMETHBIE PE3YJIBTATBI

B pesynbpraTe OCBOCHHMS IporpaMMmbl 1O (HU3UKE HA YPOBHE OCHOBHOIO
o01iero oopazoBanus y oOydaromierocs 0yayT copmMupoBaHbl MeTanpeaMeTHbIE
pe3yJbTaThl, BKIIOUAIOIINE TT03HABATEIbHEIC YHUBEPCAIbHBIC YIeOHbBIC ICHCTBU,
KOMMYHHUKATHBHBIC  YHHBEpCAJbHBIC ydeOHBIC  JCHCTBHS,  pEryJISITUBHBIC
YHUBEPCAIbHBIC YICOHBIC ICHCTBHUS.

ITo3HaBaTe/ibHbIE YHHBEPCAJbHBbIE YUeOHbIE AeiiCTBHS
Ba3oBblie Jjornueckue a1eiicTBUA:

BBISIBIISATH U XapaKTEPU30BATh CYIIECTBEHHBIC MMPU3HAKN OOBEKTOB (SIBICHHIA),
KJIacCU(HUIIMPOBATD UX;

BBIABJIATH 3aKOHOMCPHOCTH M IPOTHUBOPCUYUSA B PACCMATPHUBACMBIX (baKTaX,
JaHHBIX U HEI6J'IIOI[CHI/ISIX, OTHOCAIIIHNXCS K (1)I/ISI/I‘I€CKI/IM SABJICHUAM,

BBISIBIIATh IIPHYMHHO-CJICICTBEHHBIC CBSI3M IIPH H3YYCHUU (PU3MYSCKHUX
SBJICHMM M IIPOIIECCOB, JI€JaTh BBIBOJBI C HCIIOJIb30BAHHEM JICIYKTUBHBIX W
WHIYKTUBHBIX  YMO3aKJIIOUCHHMH, BBIIBUraTh THIOTE3bI O  B3aMMOCBS3SX
(U3UYCCKUX BEIIMYNH,

CaMOCTOATENIbHO BBIOMpATh CHOCOO pelIeHHs] Y4eOHOM (Pu3nyeckod 3anayu
(cpaBHEHHME HECKOJIbKMX BAPUAHTOB pEIICHHUS, BHIOOpP Haubojee MOIXOSIIErO C
y4E€TOM CaMOCTOSITEJIbHO BbIICJIEHHBIX KPUTEPHUEB).

Bba3oBnlie uccienoBarejbcKue 1eCTBUSA.
MCIOJIb30BaTh BOMPOCHI KAK UCCIIEIOBATEILCKUI MHCTPYMEHT O3HAHUS,

IPOBOAMUTHL IO CAMOCTOSTEIHLHO COCTABICHHOMY IUIAHY OIIBIT, HECJIOXKHBIN
(U3UYCSCKUI IKCIIEPUMEHT, HEOOJIBIIIOE UCCISOBAHNE (PU3HUECCKOTO SBICHUS,

OLCHHUBATb HA MPUMCHUMOCTb U JOCTOBCPHOCTD I/IH(bOpMaHI/IIO, INOJIYYCHHYTO
B X0AC€ UCCICAOBAHM NI DKCIICPUMCHTA,



CaMOCTOSITeIbHO (POpMyIMpoOBaTh OOOOIIEHUS W BBIBOJABI IO pe3yJbTaTam
MIPOBEIEHHOTO HAOIIOCHUS, OTIBITA, HCCIICIOBAHUS;

IMPOTrHO3UPOBATH BO3MOKHOC ,H&JII)HGI\/JIHIee Pa3BUTHUC (1)PI3PI"I€CKI/IX IIpoLecCCoOB,
a TAKXC BbIIABUI'dTb IIPCAIIOJIOKCHUA 00 ux Pa3BUTHHU B HOBBIX YCJIIOBUAX H
KOHTCKCTax.

Pa6ora ¢ nundopmanueii:

OPUMEHSTh Pa3IM4HbIE METOJbl, HHCTPYMEHThl U 3alpoChl MPU TOUCKE U
oTOOpe UH(POPMALIUU UITU JAHHBIX C YU4ETOM MPEISIOKEHHON yueOHOH (hr3rndecKoit
3aJlaui;

aHaJU3UPOBaTh, CHUCTEMATU3UPOBATh M UHTEPIPETUPOBATH HHQPOPMAIUIO
Pa3JIMUHBIX BUJOB U (HOPM IMPEACTABIICHHUS;

OLICHUBATh HAaJEKHOCTD I/IH(i)OpMa]_II/II/I IO KPHUTCpUAM, MIPCHIOKCHHBIM
YUYUTCIICM UJIN C(bOpMy.]'II/IPOBaHHBIM CaMOCTOATCIIBHO,

CaMOCTOATENIbHO  BBIOMpPATh  ONTUMAJIbHYIO  (OpMy  MpEeACTaBICHUS
uH(pOpMAlMU U WUIIOCTPUPOBATH pEIIAeMble 337a4d HECIOXKHBIMH CXEMaMH,
JarpaMMamu, MHOM TpaduKoil 1 UX KOMOMHAILUSIMU.

KoMMyHUKATHBHBIC YHHBEpPCAJIbHbIE Y4eOHbIEC 1eHCTBUS:

B X0Ji€ 00CYXJeHUs Y4eOHOTO MaTepualia, pe3yabTaToB J1a0OpaTOPHbBIX padboT
U TIPOEKTOB 33J1aBaTh BOIIPOCHI IO CYIIECTBY 00CYXTaeMOM TEMbI M BBICKA3bIBATh
WJICH, HAICJIICHHBIC Ha PEIICHHE 3a/Jadyd W TOJJepKaHHue OJaroenaTeIbHOCTH
OOIICHMS,

COIIOCTAaBJISITh CBOU CYXKJIEHUS C CYXKJICHUSMHU IPYTHX YYACTHUKOB JUAJIOTA,
OoOHapy>KHUBaTh Pa3JIMUME U CXOJCTBO MO3UITHIA;

BbIpaXaTb CBOIO TOYKY 3PCHUA B YCTHBIX U IMCbMCHHLBIX TCKCTAX,

nyOJUYHO TPEJCTABISATh PE3YNbTAThl BBIMOTHEHHOTO (DU3HUYECKOTO OIIbITa
(aKCIIepUMEHTa, UCCIIE0BaHUs, IPOEKTA);

MOHUMATh U HUCIOJIb30BaTh MPEUMYIECTBA KOMAHJAHOM W WHIAUBUIYATbHON
paboThI U PELICHUH KOHKPETHOU (PU3nyYecKoi mpoOieMbl;

MIPUHUMATh 1I€JIM COBMECTHOM JEATEIILHOCTH, OPraHU30BBIBATh JACHCTBHUS I10
e€ JOCTHKEHHIO: pacCHpelesaTh pOJH, OOCYKIaTh IPOIECCHl W Pe3yJbTaThl
COBMECTHOM paboThI, 000011aTh MHEHUS HECKOJIBKUX JIFOJICH;



BBITIOJIHATh CBOIO 4YacTh PaOOThI, JOCTHTras KadueCTBEHHOTO Pe3yybTaTa Ii0
CBOEMY HANPABICHUIO W KOOPAWHHUPYS CBOM JECHUCTBUSA C JAPYTMMHU YJICHAMU
KOMAaH/IbI;

OLICHHUBAThL KadCCTBO CBOCI'O BKJIaJda B O6HlI/Iﬁ INpOAYKT IIO KPUTCPHUAM,
CaMOCTOATCIIbHO C(l)OpMy.TII/IpOBaHHI)IM Y4aCTHUKaMH BSaHMOﬂGﬁCTBHH.

PeI‘yJ'IﬂTI/IBHLIe YHUBEPCAJIBHBIC y‘leﬁﬂble HeﬁCTBHH
CaMoopraHmauml:

BBISBIIATH TTPOOJIEMBI B JKU3HEHHBIX U YUEOHBIX CUTYyaIUsAX, TPEOYIOMMX IS
peteHust GU3NIECKUX 3HAHUM;

OPUEHTUPOBATBCA B  PA3JIMYHBIX  MOAXOJAX  IPUHATHS  PELICHUH
(MHIMBUAYaATbHOE, IPUHATUE PELICHUS B IPYIINE, IPUHATUE PELICHUNA TPYIIION);

CaMOCTOATENILHO COCTAaBJISITh QJITOPUTM PEIICHUs] (PU3NYECKON 3a7auu WITU
IJIaH HCCIEOBaHUSI C Y4YETOM HUMEIOIIUXCA PECYpCOB U COOCTBEHHBIX
BO3MOKHOCTEH, apIYMEHTUPOBATH MPEIJIAracMbIE€ BAPUAHTHI PEIICHUIA;

JieJaTh BBIOOP U OpaTh OTBETCTBEHHOCTD 3a PEIICHUE.
CaMOKOHTPOJIb, SMOLMOHAJIbHBIH HHTEJJIEKT:
JlaBaTh aJICKBAaTHYIO OLEHKY CUTYaIlMU U MpeJiarath jiaH €€ U3MEHEHUS;

OOBSCHATh  TMPUYUHBI  JOCTIKCHHS  (HEIOCTH)KCHHS)  pe3yJIbTaToB
NesTeTbHOCTH, TaBaTh OIICHKY MPUOOPETEHHOMY OIIBITY;

BHOCUTb KOPPEKTUBBI B JESITEIBHOCTh (B TOM YHUCJIE B XOJ BBINOJIHEHUS
(bu3MYecKoro MccileoBaHUsl WM TNPOEKTa) HAa OCHOBE HOBBIX OOCTOSITENBCTB,
W3MEHUBIINXCS CUTYyallui, YCTAHOBIIEHHBIX OIIMOOK, BOBHUKIINX TPYIHOCTEH;

OLCHHUBATBb COOTBCTCTBUC PE3yJjibTaTa LCJIN U YCIIOBUAM.

CTaBUTH ceOsI HA MECTO APYyroro 4c€jI0oBCKa B XOAC CIIOpa WK JUCKYCCHUHU Ha
HAay4YHYIO TEMY, IOHUMATb MOTHUBbLI, HAMCPCHUS U JIOTUKY JAPYTOro.

MPU3HABAaTh CBOE MPaBO HA OMIMOKY MPHU pelIeHud (HPU3NIECKUX 3a7ad WU B
YTBEPKACHUSAX HA HAYYHBIE TEMBI U TAKOE K€ MPABO APYroro.

ITPEAMETHBIE PE3YJIBTATDBI



K koHIy 00yueHust ¢ 7 Kiacce IpeIMETHBIC Pe3yIbTaThl Ha YIIIyOJICHHOM YPOBHE
JIOJDKHBI OTpaXkaTh C(OOPMUPOBAHHOCTH Y 00YUYAIOIINXCS YMCHUI:

UCIIOJIb30BATh MOHATUA: (PU3MYECKUE U XUMHUYECKHUE SIBIICHUS, HAOII0/IEHUE,
HKCIIEPUMEHT, MOJIE]b, THUIOTE3a, €IUHMIIBI (U3UUYECKUX BEIUYUH, aToM,
MOJIEKYJIa, arperaTHble COCTOSIHUS BellecTBa (TBEPIOE, >KUIKOE, ra3000pa3Hoe),
MEXaHUYeCKOe JBWKEHUE (PaBHOMEPHOE, HEpPaBHOMEPHOE, MPSIMOJIUHEHHOE),
TpPaeKTOpHsi, PaBHOJCHCTBYIOWIAsi cuj, aeopmanusa (ympyras, IUIacTUYEcKas),
HEBECOMOCTbh, COOOIIAIOIINECS COCY/IbI;

YBEPEHHO pa3iuyath sBieHUA (quddys3us, TEMmIOBOE BMKCHUE YaCTHIL
BCILIECTBA, PABHOMEPHOE [IBIDKCHUE, HEPABHOMEPHOE JIB)KCHUE, WHEPIU,
B3aMMO/ICHCTBHUE TEJI, PABHOBECHUE TBEPJIBIX TEJ C 3aKPEIJIEHHON OChIO BpalleHUs,
nepenayda JaBlieHUs TBEPIBIMU TeJIaMH, KUAKOCTSIMU W Tra3amH, aTMoc(epHoe
JaBJICHUE; TUIaBAaHUE TeJI, TPEBPAIICHHS] MEXaHUYECKOW SHEPTUU) TI0 OMUCAHUIO UX
XapaKTepHbIX CBOWCTB M HAa OCHOBE OMNbBITOB, JAEMOHCTPUPYIOLIUX JIAHHOE
busnUecKoe SBICHHUE,

pacmo3HaBaTh NPOSBICHUE N3YYEHHBIX (DM3NMUECKHUX SIBICHUH B OKPY’KaIOIIeM
Mupe (B TOM Yuclie (U3NYECKHE SBJICHUS B IPUPOAC: MPUMEPHI JBUKCHHS C
Pa3IMYHBIMUA CKOPOCTSIMM B KUBOM U HEKHMBOMW MPUPOJE, JEUCTBUE CHUII TIKECTH,
TPEHUsI, YIPYTrOCTH B MPUPOJIC U TEXHUKE, BIUSIHUE aTMOC(EPHOro JaBJICHUS Ha
YKWBOW OpraHu3M, IJIaBaHuE PbIO, phlUuary B TeJie YeI0oBeKa), MPU 3TOM MEPEBOIUTH
MPaKTHYECKYI0 3amadyy B y4eOHYI0, BBIACIATh CYIICCTBCHHBIC CBOMCTBA
(mpu3HaKu) HU3MYECKUX SIBICHHIM;

ONHMCHIBATh HM3yYCHHBIE CBOWCTBA Tel M (DU3UYECCKUE SIBIICHUS, HCIIOIB3YS
buzndeckue BeaUUMHBI (Macca, 00BEM, IIJIOTHOCTH BEIIECTBA, BpPEMs, ITyTh,
CpemHssi CKOpPOCTh, CHJIa YINPYTOCTH, CHJA TSDKECTH, BEC Teja, CHlla TpPEHUs,
JaBieHUE TBEPIOTO Teja, AaBJICHHUE CTOI0a >KUIKOCTH, BBITAIKHBAIOIIAS CHUJIA,
MeXaHu4ecKas padoTa, MOIIHOCTh, IJICYO CHJIBI, MOMEHT CHJIBbI, KO3(PQPHUIIUEHT
TIOJIC3HOTO JICUCTBUS MEXaHU3MOB, KHHETHUYECKAs ¥ TIOTCHIIMAJIbHAS SHEPTHSI ), TIPH
OTMCAHWH TIPABHJILHO TPAKTOBATh (DU3UUYECKUN CMBICI HCIIOJIB3YEMBIX BEIIMYUH,
ux O0OO3HAUCHUS W EOUHUIBI (U3UYECKUX BEIWYUH, HAXOIUTh (POPMYIIHI,
CBSI3BIBAIONIUE JIAHHYIO (DU3UYECKYIO BEIHMYUHY C IPYTUMU BETUYMHAMHU, CTPOUTH
rpaduKy U3Yy4EeHHBIX 3aBUCUMOCTEH (PU3NYECKUX BEITUYHH;

XapakTepu30BaTh CBOMCTBAa TeJl, (PU3WYECKUE SBJICHUS M  TPOIECCHI,
UCIIOJIb3Ys TIPABWJIA CIIOKEHHsI CUJI (BIOJIb OJIHOM TpsiMoif), 3akoH ['yka, 3aKoH
[Tackans, 3akoH Apxumena, HOpaBWIO paBHOBecus pblyara (OJo0Ka), «30J0TOE
IPAaBUJIO» MEXAHUKU, 3aKOH COXPAaHEHUS MEXaHUYECKOM SHEpruu, IpU 3TOM
JlaBaTh CJIOBECHYIO (POPMYJMPOBKY 3aKOHA M 3aIllUChIBaThb €r0 MAaTEMaTUYECKOE
BBIPAKEHHUE;

CTPOUTH IMPOCTLIC (bI/ISI/I‘ICCKI/IC MOJCIN pCalbHbIX O6’[>CKTOB, IMpoueCCOB U
HBJ’ICHI’Iﬁ, BBIACIATE IIPpHU O3TOM CYHICCTBCHHLIC KW BTOPOCTCIICHHBLIC CBOMCTBaA



00BEKTOB, MPOIIECCOB, SIBICHUHN, MPUMEHITh (U3UUECKUE MOCIHU JJIsl OOBICHEHUS
(U3UYECKUX MPOIIECCOB U PEIICHUS YUEeOHBIX 3a/1a4;

OOBSACHATH (PU3NYECKUE SIBJICHUS, MPOIECChl U CBOMCTBA TN, B TOM YHUCIE B
KOHTEKCTE€ CHUTYyallMii MpaKkTUKO-OPUEHTHUPOBAHHOTO XapakTepa, W pelaTh
KaueCTBEHHbIC 337aud, B TOM YHCIE TPEOYIOIUE YKMCICHHOTO OLIEHUBaHUS
XapaKTEpHbIX 3HAYEHUN (PU3NYECKUX BEJIMYUH, IPU 3TOM BBIOMpAThH aJ€KBATHYIO
(bU3MYECKYI0 MOJIENb, BBISBIATh MPUUMHHO-CIIEICTBEHHBIE CBS3U U BBICTPAUBATh
JIOTUYECKYIO IIEMOYKY pacCykJCHU C OMmopod Ha U3y4YEHHBbIE CBOMCTBA
bu3nuecKux sIBICHUM, PU3NYecKrue 3aKOHbI, 3aKOHOMEPHOCTH U MO/IEIH;

pemath pacyéTHble 3a1aud (B 2—3 NEUCTBHUA) MO M3y4yaeMbIM TeMaM Kypca
(bu3uKyU, BIOMpas aIeKBaTHYIO (PU3UYECKYIO MOJIENb, C UCIOJb30BAHUEM 3aKOHOB
U (GopMyJl, CBA3BIBAIOIINX (PU3NYECKUE BEIMUYUHBI, 3aMIUCHIBATh KPATKOE YCIOBUE
U DPa3BEPHYTOE pEIICHHWE 3a/layM, BBIABIATH HEAOCTAIOLIUE WM H30BITOYHBIE
JaHHble, OOOCHOBBIBATH BBIOOP METOJA pELIEHUS 3aJaud, MHCIIOJIb30BATh
CIPaBOYHbIE JAHHBIE, MPOBOJUTh MAaTEMATUYECKUE MPEoOpa30BaHUS U PACUETHI,
OLIEHUBATh PEAJIMCTUYHOCTh MOJYYEHHOTO 3HAu€HUs (PU3MUECKOM BEIMYMHBI U
OIIPENENATh Pa3MEPHOCTh (PU3MUECKON BEIMYMHBI, MOJYYEHHOM NpHU pPELICHUU
3aJ1a4u;

pacno3HaBaTb MpOOJEMBbI, KOTOpPbIE MOXHO PEIIUTh MpPU  [OMOIIU
(bu3MUEeCKUX METOJ0B, M NpeajaraTb OPUEHTUPOBOYHBIM CHOCOO pelIeHus, B
ONMCAaHWU  HMCCIENOBAaHMS  pACIIO3HABATh  IMPOBEPSAEMOE  INPEAIOIIOKEHUE
(runotesy), UHTEPIPETUPOBATH NOJYUYEHHBINH PE3yJIbTAaT;

MPOBOJUTH OMBITHI MO HAOMIOAEHUIO (GPU3MUECKUX SBICHUA UM (PU3NIECKUX
cBOMCTB Ten (aud@dy3us, TEMIOBOE paCIIMPEHUE Ta30B, SIBICHUE WHEPLUH,
W3MEHEHHE CKOPOCTH MPHU B3aWMOJACWCTBUU TeJN, Mepenadya JaBICHUS KUIKOCTHIO
U Ta30M, TPOSBICHHUE NEHUCTBUS aTMOCHEPHOTO MABJICHMS, NEHUCTBHE MPOCTHIX
MEXaHU3MOB): (HOPMYJIMPOBATh MPEANOJIOKEHUE (THUIOTE3Y) O BO3MOXKHBIX
pe3ynbraTax HaOJIIOACHUN, CAMOCTOSITENTFHO COOUpaTh YCTAHOBKY M3 M30BITOYHOTO
Habopa 00opynoBaHus U (HOPMYITUPOBATH BHIBOIHI;

OPOBOAUTH TPSAMBIE W KOCBEHHbIE HW3MEpPEHUs (PU3MUECKUX BEIMYHH
(paccTosiHUE, TPOMEXYTOK BpEMEHH, Macca Tesa, 00bEM Tella, Chila, TEMIeparypa,
IUIOTHOCTh JKUIKOCTH W TBEPIOTO TENa, CUjla TPEHHUS CKOJBKCHHS, ITaBIICHUE
BO3/lyXa, BBITAKMBAIOINIAs CHJIA, JCUCTBYIOIIAs HA TMOTPYXKEHHOE B >KHIKOCTh
TEI0, KOA(PPUIMEHT TOJIE3HOrO0  JIEWCTBHS  NPOCTHIX  MEXAaHU3MOB) C
UCTIOJIb30BAHUEM AHAJOTOBBIX M LU(POBBIX NPUOOPOB, OOOCHOBHIBATH BHIOOD
MeToAa H3MepeHHs, (DUKCHPOBATh MOKa3aHWUA MPHOOPOB, HAXOAWTH 3HAYCHHE
U3MEpPSIEeMO BETMUMHBI C TIOMOUIBIO YCPEHEHUS PE3YIIbTaTOB CEPUN U3MEPEHUH U
OLIEHMBAThH MOTPEIIHOCTh U3MEPEHUH;

IMPOBOJUTE HECCJIIOKHBIC OKCIICPUMCHTAJIbHBIC HCCIICIOBAHUS 3aBUCUMOCTEHU
(1)I/ISI/IIICCKI/IX BCJIIMYHNH (SaBI/ICI/IMOCTI/I IIyTH PaBHOMCPHO ABMIKYHICTOCA TCJIa OT



BPEMCHU JIBUKCHHS TeJla, CHJIBI TPCHUS CKOJIbXKCHHS OT CHJIBI HOPMaJIbHOIO
JaBJICHHS, KadecTBa OOPaOOTKH ITOBEPXHOCTCH Tel W HE3aBHCHUMOCTH CHJIBI
TPEHHSI OT IUIOIIAJN CONPUKOCHOBEHUS TEJ, CHJIBI YINPYTrOCTH OT YJUTHHCHHUS
IPYKUHBI, BBITAJKABAIOIIEH CHIIBI OT 00BbEMa TOTrpY)KEHHOH dYacTH Tejla U OT
IUTOTHOCTH KHJIKOCTH, €€ HE3aBUCUMOCTH OT IUIOTHOCTH TeJia, OT TIyOWHBI, Ha
KOTOPYIO MOTPYKEHO TEJI0, YCIOBHH IJIaBaHUS TEJl, YCIOBUW pPaBHOBECHsS pblyara
u OJIOKOB): COBMECTHO C yudTeleM (OpPMYIUPOBAaTh 3alady H THIOTE3Y
UCCIIC/IOBAHMSI, CaMOCTOSTEIBHO IIJIAHUPOBATh HCCIICIOBAHHUE, CAMOCTOSTEIBLHO
coOMpaTh SKCIECPUMEHTAIBHYIO YCTAHOBKY C HCIIOJIb30BAaHHEM HWHCTPYKIIHH,
NPE/CTABIIATh MMOJIyYCHHBIC 3aBUCUMOCTH (PU3MYCCKUX BEJIMYMH B BUJC TAOJUI] U
rpaduKoB, OIIEHWBATh IMOTPEIIHOCTH, JIeJaTh BBIBOJBI TI0  pe3yjibTaTaM
WCCJIC/IOBAHHSI,

coOsoaTh MpaBWwia TEXHUKM O€30MacHOro Tpylda mnpu padbore ¢
71a00paTOPHBIM 000PYI0BaHUEM;

YKa3bIBaTh MPUHITUIIBI ACUCTBUS MPUOOPOB U TEXHUUYECKUX YCTPOMCTB: BECHI,
TEPMOMETp, JIMHAMOMETpP, COOOIIAIONIMECs  COCYyIbl, OapoMeTp, pblyar,
MOJIBM)KHBINA U HEMOJIBY)KHBIN OJIOK, HAKJIIOHHAS TIJIOCKOCTb;

XapaKTEePU30BaTh MPUHITUIIBI JCHCTBUS M3yYCHHBIX MPUOOPOB, TEXHUUECKHUX
YCTPOWCTB M TEXHOJOTHYCCKUX TIPOIECCOB C OIMOPOM HAa WX OMHCAHUSA (B TOM
YHUCJIe: TOAITUITHUKHA, YCTPOWCTBO BOJOMPOBOAA, THAPABIMUCCKUI TIpecc, cUu(OH,
MaHOMETp, BBICOTOMEp, TMOPIITHEBOM HACOC, apeoMeTp), HUCIOJIb3ysS 3HAaHHS O
CBOMCTBaX (DU3MYECKUX SBJICHUM UM HEOOXOAMMBbIC (U3MUECKHE 3aKOHBI H
3aKOHOMEPHOCTH;

WCIIOJIB30BaTh CXEMbl M CXEMAaTUYHbIE PUCYHKH HW3YYEHHBIX TEXHHUYECKUX
YCTPOMCTB, HM3MEPUTENbHBIX MPUOOPOB M TEXHOJOTMYECKUX MPOLECCOB MNpHU
pElIeHNH Y4eOHO-TTPaKTUYECKHX 3a]1ay;

MPUBOUTH MPUMEPHI (HAXOAUTh UHPOPMAIIHIO O TIPUMEPAX) TMPAKTUIECKOTO
WCIIOJI30BaHUSI (PU3WYECKUX 3HAHUIM B MOBCEIHEBHOW >KM3HH I OOECrICYCHUS
0e30macHOCTH TIPU OOpaIlleHWH C MPUOOpaMU W TEXHUUYECKHUMH YCTPOUCTBAMH,
COXpaHEHUs] 370POBbS W COONIOACHHUS HOPM DSKOJOTUYECKOTO TIOBEACHHS B
OKPYKaroLIEH CpeJie;

OCYUIECTBIISTH OTOOP UCTOYHUKOB MH(POpMALUU (PU3HUUECKOTO CONECPKAHUS B
WNuTepHeTe, caMOCTOSITENIbHO (QOpMYyNHpysl TOUCKOBBIA 3allpoc, Ha OCHOBE
UMEIOIINXCS 3HAHUM W IMYyTEM CpPaBHEHUS pa3IMYHBIX HCTOYHUKOB BBIIEIATH
uHPOpMAIIMIO, KOTOpas  SBJISIETCS MPOTUBOPEYMBOM WM  MOXKET  OBITh
HEJ0CTOBEPHOM;

UCIIOJIb30BaTh MPHU BBHINOJHEHUU YYEOHBIX 3aJaHUN HAYYHO-TIOMYJISAPHYIO
JUTEPATYPy (PU3NYECKOTro COAeprKaHUs, CIPABOUYHbIE MaTepHalbl, PECYpPChl CETU



NHutepHer, BiafeTh MNpuéMamMud KOHCIEKTUPOBAHHUSA TEKCTa, MpeoOpa3oBaHUs
nH(pOpMaIu U3 OJHON 3HAKOBOH CUCTEMBI B IPYTYIO;

co37aBaTh COOCTBEHHBIE KpAaTKHUE MHCHbMEHHBIE W YCTHBIE COOOIIEHUS Ha
OCHOBE 2—3 HCTOYHHMKOB MH(pOpMaIUU (HU3HUUECKOTO COJEpKaHUs, B TOM YHUCIE
nyOJUYHO JieNlaTh KpaTKHUE COOOIICHMS O pe3yibTaTaX MPOEKTOB WIM y4eOHBIX
UCCJIEIOBAHUM, TMPU 3TOM TPAMOTHO HCIOJIb30BaTh H3YUYEHHBIM TMOHATUWHBIN
anmapar Kypca (GU3MKU, COMPOBOXKIATh BHICTYIUICHHE MPE3CHTAIINECH;

IpU  BBHITIOJIHEHUHA YYEOHBIX TIPOCKTOB M HCCICAOBAHHWMA paCTIPEaesTh
00SI3aHHOCTH B TPYIIIIE B COOTBETCTBUM C MOCTABJICHHBIMM 3aJladyaMHU, CICIUTH 3a
BBITIOJTHEHHWEM IIJIaHA JICMCTBUIA, aJ€KBATHO OIEHMBATh COOCTBEHHBIM BKJIAJl B
JESITENbHOCTh TPYIIbL, BBICTPANBATH KOMMYHUKATHBHOE B3aUMO/ICVICTBHUE,
YUYUTBIBAs MHEHUE OKPYKAIOLINX.

K xoHiy oOydeHusi ¢ 8 Kracce npeIMETHbIE pE3yJbTaThl Ha YIUIYOJIECHHOM
YPOBHE JOJIKHBI OTPaKaTh CHOPMUPOBAHHOCTh Y OOYUAIOIMIUXCSI YMEHUM:

UCIIOJIb30BaTh TOHATHS (Macca U pa3Mephl MOJEKYJ, TEIUIOBOE IBUKEHUE
aTOMOB M MOJIEKYJI, arperaTHble COCTOSIHUSI BELIECTBA, KPUCTAUINYECKHUE U
amop(HBIe Tena, HACBIIMICHHBIH W HEHACBHIIICHHBIA Map, CHOCOObl W3MEHEHUS
BHYTPEHHEW DJHEPrUM, DJJEMEHTAPHBIA JJIIEKTPUYECKUN 3apsl, IPOBOIHUKH,
MTOJIYIIPOBOJHUKY, TUIIEKTPUKNA, UCTOYHUKHU MOCTOSTHHOTO TOKA, 3JIEKTPUUYECKOE U
MarHUTHOE TOJIsl, ONTHYECKAas CHUCTEMa) U CHUMBOJIMUECKHH S3bIK (DU3HKU TPU
pelIeHNH YYeOHBIX U MPAKTHUECKUX 3a/1a4;

YBEPEHHO pa3iuyvaTh SBJICHUS (TEIUIOBOE pacCIIMpeHHE (CxKaThE), TEIIOBOE
paBHOBeCHE, MOBEPXHOCTHOE HATSHKEHUE, CMAayWMBaHWE, KANWUIIPHBIC SBICHUS,
UCIapeHue, KOHJACHCAIUs, IUIaBJICHUE, KPUCTALTU3AIMS, KHUIIEHHUE, CIOCOObI
TerIonepeaadyn (TeTIONPOBOIHOCTh, KOHBEKIIHS, U3TyUYCHHE), TEIJIOBBIC MOTEPH,
AJIEKTPU3AIUs TEJ, B3aUMOJECHCTBUE 3aps/iOB, JCHCTBUS DJICKTPUYECKOTO TOKA,
KOPOTKOE€ 3aMbIKaHHE, B3aUMOJICHCTBUE MAarHUTOB, IEHCTBUE MAarHUTHOTO TOJIS Ha
MPOBOJHUK C TOKOM) IO OMHCAHUIO WX XapaKTEPHBIX CBOWCTB M HAa OCHOBE
OTIBITOB, IEMOHCTPUPYIOIIUX JaHHOE (PU3NYECKOE SIBIICHUE;

pacro3HaBaTh NPOSBICHUE U3YUYCHHBIX (DU3NUYECKUX SIBICHUN B OKPY>KAIOIIEM
Mupe (B TOM uuciie (U3MYECKUe SBICHUS B MPUPOJE: TOBEPXHOCTHBIE U
KaWJUISIPHBIC SIBJICHUS B MPUPOJE, KPUCTAUIBI B Tpupoje, uzinydenue CoiHIa,
3aMep3aHue BOJOEMOB, MOPCKHE OpU3bI, 00pa3oBaHUE POCHI, TyMaHa, WHEs, CHETa,
AJIEKTPUYECKUE SBJIICHUS B arMmocdepe, SICKTPUYECTBO KUBBIX OPTaHU3MOB,
MarHuTHOE ToJjie 3eMiid, Apeld MmoacoB, PojIb MAarHUTHOTO TIOJIS JUTsl J)KM3HU Ha
3emiie, MOJAPHOE CHUSHHE), MPU HTOM MEPEBOAUTH MPAKTUYECKYIO 3a/ladyy B
y4eOHYI0, BBIACISTH CYIIIECTBEHHBIE CBOMCTBA (MPU3HAKN) (U3UUECKUX SBICHUM;



OINHKCHIBAaTh HM3yYEHHBIC CBOMCTBA TeNl U (PU3UYECKUE SIBJICHHS, HUCIIOJIb3YS
busznyeckue BENUYMHBI (TemrepaTypa, BHYTPEHHSS SHEPrus, KOJHMYECTBO
TEIUIOTHI, paboTa Ta3a, yAelbHas TEIJIOEMKOCTh BEIECTBA, YJENbHAs TEIIOoTa
IUIaBJICHUS, YAENbHas TEIUIOTa NapooOpa3oBaHMs, YIElbHAas TEIUIOTAa CrOpaHUs
TOTINBA, KOA()(PUIIMEHT MOJIE3HOTO ACUCTBUS TETUIOBOM MAIIMHbBI, OTHOCUTEIIbHAS
BJIAKHOCTh  BO31yXd, OJIEKTPUYECKUM 3apsll, CHJIA TOKA, DIJIEKTPUYECKOE
HaIpsDKEHUE, COINpOTHBIEHHE NpoBoAHWKA, DJ[C B LenM MNOCTOSHHOTO TOKa,
AJEKTPUUECKOE YEJIbHOE COMPOTHBJICHUE BEIIECTBA, pabdoTa U MOIIHOCTh
ANEKTPUUECKOTO TOKA), MPU OMUCAHUU MIPABUIBLHO TPAKTOBATH (PU3UYECKUIA CMBICT
UCIIOJIb3YEMbIX BEJIMYMH, MX OOO3HAYEHUSI M €IUHUIBI (PU3NYECKUX BEJIMYUH,
HAXOJUTh (OPMYJIbI, CBA3BIBAIOIINE JTAaHHYIO (DU3UYECKYIO BEIUYHUHY C JPYTUMU
BEJIMYMHAMU, CTPOUTH IpaUKH U3yYCHHBIX 3aBUCUMOCTEN (DU3MUECKUX BEJIIMYUNH;

XapakTepu3oBaTh CBOMCTBA Tel, (QU3MUECKUE SIBJICHUS U MPOLECCHI,
WCIIOJIb3Ys OCHOBHBIC MOJIOKEHUSI MOJIEKYJISIPHO-KUHETUYECKOU TE€OPUU CTPOCHUS
BEILECTBA, YPAaBHEHHE TEIUIOBOTO OajlaHCa, 3aKOH COXPAHEHHS SJIEKTPUUYECKOTO
3apsina, 3akoH KylioHa, MPUHLMI CYNEPIO3UIUU SJIECKTPUUECKUX TMOJIeH, 3aKOH
Owma nst yyacTka menu, nmpasuia Kupxroda, 3akon Oma Ji71s MOTHOM 11eH, 3aK0H
Jxoynsa-JIleHna, 3aKOH COXpaHEHUs SHEPrUH, MPU 3TOM pa3auyaTh CIOBECHYIO
(bOpMyYIMPOBKY 3aKOHA U €r0 MAaTEMaTUYECKOE BhIPAKEHUE;

CTPOUTH MPOCThIE (PU3MUECKHUE MOJACIH PeaTbHbIX OOBEKTOB, MPOIIECCOB U
SBJICHUM, BBIJEIATH IMPHU HSTOM CYIIECTBEHHbIE U BTOPOCTEIICHHBIC CBOMCTBA
00BEKTOB, MPOIIECCOB, SABICHUMN, MPUMEHITh PU3NUECKHUE MOJCIH JJIS OOBSICHEHUS
(bu3MYECKUX MPOILIECCOB U PEIICHUs YUEeOHBIX 3a/1a4;

OOBSACHATH (PU3MUECKHE SIBJICHUS, TIPOIIECCH U CBOMCTBA TEJ, B TOM YHUCJIE U B
KOHTEKCTE CHUTyallud IPAKTUKO-OPUEHTUPOBAHHOIO XapakTepa, W pelarhb
KAueCTBEHHbIC 337aud, B TOM 4YHCIE TPEOYIOIMHNE YHCICHHOTO OIICHUBAHUSA
XapaKTePHbIX 3HAYCHUN (PUBMYECKUX BEIMYMH, IPU 3TOM BBIOUpATH aJCKBATHYIO
(U3UYECKYIO MOJIEJb, BBISBIISITh MPUYUMHHO-CIICICTBEHHBIE CBS3U M BBICTPAUBATh
JIOTUYECKYIO [LEIMOYKY pPaCCYKJEHHM C OINOPOM Ha M3YYEHHBIE CBOMCTBA
dbuznyecKux sIBJICHUMN, (HU3NUECKUE 3aKOHBI, 3aKOHOMEPHOCTH U MOJICIIH;

YBEPEHHO pellaTh pacy€THbIE 3adaud (C Oomopoill Ha 2—3 ypaBHEHUSs) MO
U3y4aeMbIM TeMaM Kypca (pu3uku, BHIOMpas aJeKBaTHYIO (HU3UYECKYIO MOJECIb, C
WCIIOJIb30BAaHUEM 3aKOHOB M (DOPMYJ, CBS3BIBAIONIUX (PU3MUECKHE BEIMYHHBI,
3aMKMChIBAaTh KPATKOE YCJIOBHUE M Pa3BEPHYTOE pEIICHWE 3aJadd, BBISBIATH
HEJIOCTAOIINE WJIM U30BITOUHBIE JTaHHBIE, 00OCHOBBIBATH BHIOOP METOA PEIICHUS
3aJlayd, MCMOJb30BaTh CIPABOYHbIC JaHHbIE, MPUMEHATH METO/bl aHaIM3a
pa3MepHOCTEH, HUCMONb30BaTh Tpaduueckre METOAbl PelIeHUs 3aj]lay, MPOBOJIUTH
MaTeMaTU4YecKue MpeoOpa3oBaHUs W pacy€Tbl, OLCHUBATH PEATMCTHUYHOCTH
MOJIYYEHHOTO 3HAa4YeHUsi (PU3UYECKON BEIMYMHBI W ONPENENsATh Pa3MEPHOCTh
(bu3MYeCcKOi BEJIMYMHBI, MOTYYEHHOU MPHU PEIICeHUH 3a/1a4K;



pacmo3HaBaTh TPOOJEMBI, KOTOPhIE MOXXHO PEIIUTh TPHU  TTOMOIIU
bU3MYEeCKUX METOJIOB, M TpeaiaraTh OPUEHTUPOBOYHBIN CHOCOO pEIICHUS, B
ONMCAaHWW  HWCCIECJOBAHMS  PACIIO3HABATH  MPOBEPSIEMOE  NPEAIOI0KEHUE
(rumotesy), UHTEPNPETUPOBATH MOJIYUEHHBIN pe3ybTarT;

MPOBOJIUTH OMBITHI IO HAOTIOJEHUIO (PU3UUYECKUX SBJICHUM WM (PU3NIECKUX
CBOMCTB TeN (KamWJUISIPHBIE SIBJIICHUS, 3aBUCUMOCTBH JABJICHUS BO3AyXa OT €ro
o0bEéMa W TeMIeparypbl, CKOPOCTH IMpollecca OCThIBaHUS (HArpeBaHus) MpH
U3IyYeHUH OT IIBETa H3JIydarouiedl (MOrJIomaronieil) MOBEpXHOCTH, CKOPOCTh
UCIIAPEHUs] BOJIbI OT TEMIIEpaTypbl >KUJIKOCTH M IUIOMAau €€ MOBEPXHOCTH,
AIEKTPU3AIUS TET W B3aMMOJICHCTBHUE DJICKTPUUCCKUX 3apsIOB, B3aUMOJICHCTBHE
MOCTOSTHHBIX MarHUTOB, BU3YyaJIU3aIlisl MarHUTHBIX TTOJICH MMOCTOSTHHBIX MAarHUTOB,
JEHCTBHAS MAarHUTHOTO TIOJISI Ha MPOBOJHHUK C TOKOM, CBOMCTBA 3JICKTPOMATHHTA,
CBOMCTBA 3JICKTPOJIBUTATENS MOCTOSHHOTO TOKA): (POPMYIHPOBATH MPOBEPSIEMOE
MpeanojokKeHne (TUMOTE3y) O  BO3MOXHBIX — pe3ylbTaTax  HaOJIIOACHUM,
CaMOCTOSITEJIbHO COOMpATh YCTAHOBKY M3 HM30BITOUHOrO Habopa o0OpyI0BaHMS,
OIMCHIBATH XOJI OTBITA U (DOPMYJIHUPOBATH BHIBOIHI;

OPOBOAUTH TPSMbIE W KOCBEHHbIE HW3MEpPEHUs (PU3MUECKUX BEJINYUH
(TemmepaTypa, OTHOCUTENbHAs BIAXKHOCTb BO3/yXa, CWJIa TOKAa, HaIpsHKEHUE,
ylenabHas TEIUIOEMKOCTh BEILECTBA, CONPOTHBIICHHE IPOBOJHUKA, padoTa M
MOIIHOCTh 3JIEKTPUYECKOTO TOKA) C MCIOJIb30BAHMEM aHAJIOTOBBIX M LU(POBBIX
npuOOpPOB, 0OOCHOBBIBATH BHIOOP METOJa M3MEpEeHUs, (PUKCHUPOBATH IMOKa3aHUS
npuOOPOB, HAXOAUTH 3HAYCHHUE M3MEPSEMOM BEIMYMHBI C TIOMOUIBI0 YCPEAHEHUS
PE3yIBTAaTOB CEPUM U3MEPEHUM U OLICHUBATH MOTPELTHOCTh U3MEPEHUM;

MPOBOJIUTH AKCIEPUMEHTAJILHBIE UCCIIENOBAHUS 3aBUCUMOCTEH (PU3UUYECKUX
BENTMYMH (3aBUCUMOCTbH JABJIEHUs BO3JyXa OT €ro o0OhéMa W HarpeBaHUs WIIU
OXJIQXKJICHUS, UCCIIEIOBAaHUE SIBJICHUS TEIJIO0OMEHA NP CMEIIMBAHUY XOJIOHOUN U
rops;tdedl  BOJABI, 3aBUCUMOCTH COINPOTHUBJIEHUS MPOBOJHUKA OT €ro JJIMHBI,
IJIONIAM TIONMEPEYHOTr0 CEUEHUS U YJEJIbHOTO CONPOTHUBJIEHUS BEIIECTBA
MPOBOJIHUKA, CUJIbI TOKA, MPOTEKAIOLIETO YEpe3 MPOBOJHUK, OT HAIPSLKEHUS Ha
MIPOBOJAHUKE, UCCIEAOBAHUE ITOCIEAOBATEIBHOTO U MAPAJIIEIBHOTO COEIVMHEHUN
MPOBOJHUKOB): COBMECTHO C y4uTeiaeM (OpMyJIHpoBaTh 3aadyy U THUIIOTE3Y
MCCIICIOBAHUS, CAMOCTOSITEJIBHO TUIAHUPOBATh MCCIEAOBAHUE, CAMOCTOSTEIIHBHO
coOUpaTh HKCIEPUMEHTAJIBLHYIO YCTAaHOBKY C UCIIOJIb30BaHUEM HHCTPYKIIUU,
MPEICTABIIATH MOJYyYEHHBIE 3aBUCUMOCTU (DU3NYECKUX BEJIMYHUH B BUAC TAOIUI] U
rpauKoB, OIEHWBATh TMOTPENIHOCTH, JEJaTh BBIBOJABI IO pe3yjbTaTam
VCCIIEIOBAHUSI;

coboaTh TpaBuja O€30MacHOro TpyAa NOpu paboTe ¢ J1abopaTOpHBIM
00opy10BaHUEM;

XapaKTEPU30BaTh MPUHIIUIIBI JEHCTBUS U3YYCHHBIX MPUOOPOB, TEXHUUECKUX
YCTPOMCTB M TEXHOJIOTMYECKHUX IPOIECCOB C OMOPOM Ha WX omnucaHus (B TOM



YyCclie: CUCTEMa OTOIUIEHUS JOMOB, TUTPOMETp, MapoBas TypOWHA, aMmIepMerp,
BOJIBTMETP, CUETUUK DIIEKTPUUECKONW DHEPTHH, IEKTPOOCBETUTEILHBIC TTPHUOOPHI,
HarpeBaTelibHbIe  AJIEKTPONPUOOpPHl  (MPUMEPHI), MPEIOXPAHUTEIN U  HUX
NpUMEHEHHE B OBITY W TEXHUKE, NPUMEHEHUE IIOCTOSIHHBIX MArHUTOB,
AJIEKTPOMArHUTOB, 3JIEKTPOJIBUTATENb MOCTOSSHHOIO TOKA), UCIOJIb3YSl 3HAHUS O
CBOMCTBaXx (U3MYECKUX SBICHHWM, HE0oOXomumple (U3UYECKUE 3aKOHBI U
3aKOHOMEPHOCTH;

pacro3HaBaTh MPOCTBIE TEXHUYECKHE YCTPOMCTBA M  HM3MEPUTEIIbHbBIC
npuboOpsl MO CXeMaM M CXEMaTUYHBIM PHUCYHKaM (KUIAKOCTHBIM TEPMOMETP,
TEPMOC, TCUXPOMETP, TUTPOMETP, JBHUTaTedb BHYTPEHHErO0  CrOpaHus,
AIEKTPOCKOI, PEOCTaT), COCTaBISATh CXEMbl JJICKTPUUYECKHX  IEMer ¢
MOCIICIOBATEbHBIM W TApaUICIbHBIM COCAUHEHUEM DJIEMEHTOB, pa3iuyas
YCJIOBHBIE 0003HAYEHUSI AJIEMEHTOB JJIEKTPUUECKUX II€TeH, UCIOIb30BaTh CXEMBbI
M CXEMATHUYHbIC PUCYHKH H3YUYCHHBIX TEXHUUYECKUX YCTPOWCTB, U3MEPUTEIHHBIX
NpUOOPOB M TEXHOJIOTMYECKUX MPOIECCOB MPHU PEIICHUU Y4EOHO-TIPAKTUYECKUX
3a1ay;

IPUBOJUTH MPUMEPHI (HAXOAUTh UHPOPMAIUIO O MPUMEPAX) MPAKTUIECKOTO
UCIOJIb30BaHusl (DU3MUECKUX 3HAHUU B MOBCEAHEBHOW XU3HU Ui OOecreueHus
0€30MacHOCTH TMPHU OOpAIllEHUH C MPUOOpaMHU M TEXHUYECKHMMH YCTPOUCTBAMH,
COXpaHEHHUSI 370POBbsI U COOJIOJEHUS HOPM DKOJOTHYECKOTO TIOBEICHHUS B
OKpYKaIoIIEn Cpeie;

OCYIIECTBIIATh MOUCK MHPopManuu HU3NIECKOro coaepkanusi B Untepuere,
CaMOCTOATENLHO (OPMYJIHPYST TOMCKOBBIM 3ampoc, HAa OCHOBE MMEIOIINXCS
3HAHUM W CPaBHEHUS OTOJHUTEIBHBIX HCTOYHUKOB BBIAEIATH WH(OpMAIHIO,
KOTOpas SIBJISIETCS] IPOTUBOPEUNBON I MOKET OBITh HEJTOCTOBEPHOM;

WCIIOJIB30BaTh MPU BBIMOJHEHUU YYEOHBIX 3aJaHUN HAyYHO-TIOMYJISIPHYIO
auTepaTypy (puznueckoro cojep)kaHus, CIPaBOYHBIE MaTepUalibl, PECYpChl CETH
WNutepHer, BiageTh MNpuéMamMud KOHCIEKTHUPOBAHUS TEKCTa, MpeoOpa3oBaHUs
nH(pOpMaIKU U3 OJHOM 3HAKOBON CHCTEMBI B JIPYTYIO;

co3faBaTh COOCTBEHHBIC TMHCHMEHHBIE U KpPAaTKUE YCTHBIE COOOIICHUS,
00001mast nHMOPMAITHIO U3 HECKOIBKUX UCTOYHUKOB (PU3MUECKOTO COIEpPKAHUS, B
TOM  YHCJIe  MyOJNMYHO  MPEACTaBIATH  PE3yJbTaThl  MPOSKTHOW WA
WCCJICIOBATEILCKOU AEATEILHOCTH, TIPU 3TOM I'PaMOTHO MCTIOJIb30BaTh U3yYEHHBIN
NMOHATUUHBIA  anmmapar  Kypca  (U3UKH,  CONPOBOXAATh  BBICTYILJICHUE
MIPE3CHTALIUEN;

IIPY BBITIOJIHEHWN YYEOHBIX MPOEKTOB M HWCCIENOBAHUN (PU3UYECKHUX IPOIIECCOB
pacnpenensiTh OO0S3aHHOCTA B TPYIIE B COOTBETCTBUM C TIOCTABICHHBIMU
3aJja4aMHt, CJICAUTH 34 BBINIOJHEHUEM IUIAHA JACUCTBUM U KOPPEKTUPOBATH €TrO,
aJICKBaTHO OIIEHWBATHh COOCTBEHHBIN BKJIAJ B JIEATEILHOCTh TPYIIIBI, BEICTPAUBATH



KOMMYHHKAaTHBHOE  B3aWMOJICHCTBHE, TMPOSABISAA  TOTOBHOCTH  pa3pemiaTh
KOH(DIIUKTEHI.

K xony oOyudenusi ¢ 9 kraacce npeqMeTHbIE pe3yJbTaThl Ha YTIyOJIEHHOM
YPOBHE JIOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTH Y OOYHAIOIIUXCSI YMEHUINA:

UCITIOJIB30BAaTh MOHATHA (CUCTEMA OTCUYETA, OTHOCUTEIBHOCTh MEXaHUYECKOTO
JBU)KEHUS, HEBECOMOCTb U IEPETPY3KH, LIEHTP TSHKECTH, MEXAHWYECKUE BOJIHBI,
3BYK, WH(pPa3ByK U YIbTPa3BYK, 3JIEKTPOMArHUTHBIC BOJHBI, PEHTIC€HOBCKOE
U3Iy4YeHHE, IIKaJla JIEKTPOMArHUTHBIX BOJIH, ICTOYHUKU CBETa, OJIM30PYKOCTh U
JATbHO30PKOCTh, CHEKTPhl MCITYCKaHWS M MOIJIOLIEHUs, anb(a-, Oeta- U ramma-
U3ITyYEHHUsI, U30TOIbI, SIIEPHAs U TEPMOsAEpHasi YHEPreTUKa) U CUMBOJUYECKUN
A3BIK (PU3UKHU IIPU PEUICHUU YUYEOHBIX U IPAKTUYECKUX 33]1aY;

YBEPEHHO  pa3iuyaTh  sBICHUA (PaBHOMEPHOE U  HEPAaBHOMEPHOE
OpSIMOJIMHEMHOE  JIBUJKEHUE, PaBHOYCKOPEHHOE MPSIMOJIMHEMHOE JBH)KEHUE,
cBOOO/IHOE TMaJleHUE TN, JBIKEHUE IO OKPY)XHOCTH, B3aUMOJCHUCTBUE Tel,
paBHOBECHE MaTepUATbHONW TOYKH, PEAKTUBHOE JBI)KEHHE, HEBECOMOCTb,
KoieOaTeNbHOE  JIBIDKEHHE (TapMOHHMYECKHE, 3aTyXalollue, BBIHYKICHHBIC
KoJieOaHusI), PE30HAHC, BOJIHOBOE JBMXKEHHUE (PacrpoCTpaHEHUE U OTPaKEHUE
3ByKa, uHTepdepeHuuss U qudpakuus BOJIH), TPSIMOJIMHEWHOE PaclpOCTpaHEHUE,
OTpaXEHUE M TMPEJIOMJICHUE CBETa, IMOJHOE BHYTPEHHEE OTpa)KeHUE CBETa,
pasnokeHue Oeoro cBeTa B CHEKTP W CJIOXKEHUE CIEKTPaJbHBIX LBETOB,
€CTECTBEHHas  paJMOaKTUBHOCTb, BO3HMKHOBEHHME JIMHEMYaTOro  CIEKTpa
U3Iy4YeHUs]) MO ONHCAHMIO HX XapaKTEpHbIX CBOMCTB W Ha OCHOBE OIIBITOB,
JEMOHCTPUPYIOIINX JaHHOE (PU3NUECKOE SBJICHUE;

pacrio3HaBaTh MPOSBICHUE U3YUYECHHBIX (DU3UUYECKUX SIBJICHUU B OKPY>KaIOIIEM
Mupe (B TOM uwucie (GU3UYECKHE SIBJICHHS B MPUPOJE: MPUIUBBI U OTIIHUBBHI,
nBuxkeHne 1uIaHeT COJHEYHOW CHCTEMbl, PEAKTUBHOE JIBUKEHUE IKMBBIX
OpPraHu3MOB, BOCHPUSITUE 3BYKOB >KMUBOTHBIMH, 3E€MIICTPSICEHHE, CEHCMUYECKHUE
BOJIHBI, I[yHAMU, X0, IIBETa T€J, ONTUYECKUE SABJICHUS B IPUPOJIE, OMOJIOrHYECKOe
JEUCTBUE BUIUMOTO, VYIBTPA(PHUOIETOBOTO U PEHTTEHOBCKOTO MW3ITyUYCHUMH,
€CTECTBEHHBIN PaIUOAKTUBHBIA (OH, KOCMUYECKHE JIy4d, PaTUOAKTUBHOE
W3JIy4YCHUE NPUPOJHBIX MHUHEPAJIOB JEWCTBUE PAJUOAKTUBHBIX H3JIy4YCHUU Ha
OpraHu3M YeJIOBEKa), MPU ITOM MEPEBOAUTH MPAKTUUYECKYIO 33/ady B YYEOHYIO,
BBIJICNISITH CYIIIECTBEHHBIE CBOMCTBA (MPU3HAKN) (PU3UUECKUX SIBICHHM;

OMUCHIBATh M3YyYCHHBIC CBOWCTBA Ted W (PU3NUECKUE SBJICHUS, UCIOJIB3YS
busznyeckue BeNMYMHBI (CpEIHSIE W  MIHOBEHHAas CKOPOCTh Tella IIpH
HEPaBHOMEPHOM JIBHJKEHHMH, YCKOpPEHHUE, IMepeMelIeHHue MPU PaBHOYCKOPEHHOM
NPSIMOJIMHEMHOM  JIBMDKEHHM,  yIjoBasi  CKOPOCTb,  ILIEHTPOCTPEMHTEIbHOE
YCKOPEHHE, CHJIa TPEHHUsI, CHJIa YIIPYTOCTH, CHJIA TSDKECTH, YCKOPEHHUE CBOOOTHOTO
naJIeHusl, BEC Teja, HEHTP TAKECTH TBEPJOTO TeJla, UMITYJIbC TEIa, UMITYJIbC CUJIbL,
MOMEHT CHJIbI, MEXaHU4YEeCKasi pab0oTa W MOITHOCTh, IOTCHIIMAJIbHAS YHEPTHUS TEa,



IIOAHATOIO HAJl IOBEPXHOCTBHIO 3€MIJIH, IOTEHIIMAJIbHAS DHEPIUs CKATOU NPYKUHBI,
KMHETUYECKass DJHEpPrus, IIOJHAs MEXAaHM4YECKas DJHEPrus, MEpPUOJ M YacToTa
KoJIe0aHu#, MepHo MATEMATUYECKOTO U MPYKUHHOTO MasTHUKOB, JJIUHA BOJIHBI,
TPOMKOCTh 3BYKa M BBICOTA TOHA, CKOPOCTb CBETA, IOKA3aTelb IMPEIOMIICHUS
Cpenpl), TMpH ONHCAHWW TPABUIBHO TPAKTOBAaTh  (PU3UUYECKHI  CMBICI
UCIIOJIb3YEMbIX BEJIMYMH, MX OOO3HAYEHUs M €IUHULBI (PU3NYECKHUX BEIHYUH,
HaXOAUTh (HOPMYJIbI, CBA3BIBAIOIINE JAHHYIO (PU3UYECKYIO BEITUYHMHY C JPYTUMHU
BEJIMYMHAMU, CTPOUTH I'paUKU U3YyUEHHBIX 3aBUCUMOCTEN (PU3NYECKUX BEJINYMH;

XapaKTEepU30BaTh CBOWCTBA TeJ, (PU3WYECKHE SBJICHHUS ¥  IPOIECCHI,
WCIOJIb3YSl 3aKOH COXPAHEHHS SHEPTUH, 3aKOH BCEMHUPHOTO TATOTEHHUS, MPUHIIUII
CYyHEpIO3ULIUA CHWJI, TPUHIMII OTHOCUTENIbHOCTH ['anmunes, 3akoHbl HbprOTOHA,
3aKOH COXPaHCHHSI MUMITYJIbCa, TEOPEMY O KMHETHYECKOM 3HEpruu, 3akoH ['yka,
3aKOH bepHyiuin, 3aKOHBI OTPaKEHHS U TMPEJIOMIICHHUS CBeTa, (POpMysiny TOHKOM
JIMH3bI, TJIAHETAPHYIO0 MOJENb aTOMA, HYKIIOHHYIO MOJIEJIb aTOMHOTO SI/Ipa, 3aKOHBI
COXPAaHEHHUs 3apsAI0BOTO U MACCOBOTO YHCEI IMPHU SAJIEPHBIX PEAKUUAX, IIPU STOM
pasnuyaTh CIIOBECHYIO (DOPMYIMPOBKY 3aKOHA U €0 MATEMATHYECKOE BHIPAXKECHHUE;

CTPOUTHh (PU3NYECKUE MOJIENH pEeaNbHbIX OOBEKTOB, MPOLIECCOB U SIBICHUM,
BBIIETISATh IIPU 3TOM CYIIECTBEHHbIE M BTOPOCTEIIEHHBIE CBOWCTBA OOBEKTOB,
MPOLIECCOB, SIBJICHUM, NPUMEHATh (QU3NYECKHE MOJEIU [l OOBSICHEHUS
(bU3MYECKUX MPOIECCOB U PEUICHUS yUEOHBIX 3a/1ay;

OOBSACHATH (PU3UUYECKUE SIBJICHUS, TPOIECChl U CBOMCTBA TEJ, B TOM YHUCIE B
KOHTEKCTE€ CHUTyallud MPaKTUKO-OPUEHTUPOBAHHOIO XapakTepa, ¢ pelaTh
KaueCTBEHHbIC 3a7]aud, B TOM YHCIE TPEOYIOIMNUE YHCICHHOTO OILICHUBAHUS
XapaKTEPHBIX 3HAYCHUW (PU3NYECKUX BEIIMYUH, IIPU ITOM BHIOMPATH aJIEKBATHYIO
(bU3MYECKYI0 MOJIENb, BBISBIATh MPUYMHHO-CIICICTBEHHBIC CBS3M U BHICTPAUBATh
JIOTUYECKYIO0 UEMOYKY PpACCYKICHHM M3 2—3 IIaroB ¢ OMNOpPOl Ha H3yYECHHbBIE
cBOMCTBa (PU3UYECKUX SABJICHUH, (PU3NYECKHUE 3aKOHBI, 3aKOHOMEPHOCTH U MOJIEIIH;

YBEPEHHO peIaTh pacyETHBIC 3a7a4d 0 M3yd4aeMbIM TeMaM Kypca (HU3uKH,
BBIOWpasi aJeKBAaTHYIO (PU3UYECKYI0O MOJIeTh, C HCIOJIb30BAaHUEM 3aKOHOB U
dbopmyI1, CBA3BIBAIOMINX (PU3NYECKHUE BEIMYMHBI, 3aMUCHIBATH KPATKOE YCIOBHE H
pa3BEPHYTOE pEIICHUE 3a]a4yd, BBISBISATh HENOCTAIONIME WIA HW30BITOYHBIC
JaHHBIE, OOOCHOBBIBAaTH BBIOOP METOJA pEIICHUS 3aJadd, HCIOIb30BaTh
CIIPABOYHbBIE JAHHbBIC, TPUMEHATH METOJIbl AHAIM3a PA3MEPHOCTEM, UCMOJIb30BaTh
rpauueckue  METOAbl  peIIeHWs  3a]ad, MPOBOJUTH  MaTeMaTHYECKUE
npeo0pa3oBaHus U Pacu€Thl, OLICHUBATH PEATUCTUYHOCTD MOJYYEHHOTO 3HAYCHUS
(bu3nUecKol BEIUYUHBI U OMNPENEsATh PAa3MEPHOCTh (PUINYECKON BEIMYMHBI,
MOJYYEHHOU MPU PELIEHUN 3a/1a4H;

pacmo3HaBaTh TPOOJEMBI, KOTOPHIE MOXXHO PEIIUTh TPHU  TTOMOIIU
bu3MYeCKuX METOJIOB, M TpemiaraTh OPUEHTUPOBOYHBIM CHOCOO pEIIeHUs, B
ONMCAHUM  HCCIEAOBAaHMS  PACIO3HABAaTh  IPOBEPSEMOE  MPEIIIOJIOKEHUE



(rumoTe3y), OILIEHUBATh MPABUIBHOCTh IMOPSAKA MPOBEIACHUS HCCIEIOBaHUS,
MHTEPIPETUPOBATH NOJTYUYCHHBIN PE3YIIbTAT;

MIPOBOJAUTH OMBITHI IO HAOIIOJACHUIO (PU3HMYECKUX SBJICHUN MU (PU3NUECKUX
CBOMCTB Tej (M3yueHue BTOporo 3akoHa HplOoTOHA, 3aKOHA COXpaHEHHUS! dHEPTUH,
3aKOHA COXpaHEHUs HUMITyJbca, JEWCTBHUE 3aKOHAa bepHyIM M BO3HUKHOBEHHE
NOABEMHON CHJIBI  KpbUIa, 3aBUCHUMOCTh TIepHoAa KojJeOaHUW MPYKMHHOTO
MasTHHKa OT MacChl TIpy3a M JKECTKOCTH TMPYKHMHBI M HE3aBUCUMOCTbH OT
aMIUTATYAbl MaJbIX KOJeOaHUM, TMPSMOJUHEHMHOE paclpoCTpaHEHHE CBETa,
pazyiokeHue 0eyloro CBeTa B CHEKTP, U3YUEHHUE CBOMCTB M300pa)Ke€HHUS B IIOCKOM
3epKaJic 1 CBOMCTB M300pakKeHHUS IpeaMeTa B coOMparolieil TuH3e, HaOIIoACHNE
CIUTONTHBIX M JIMHEHYATHIX CIIEKTPOB W3IyUeHHUs): (HOPMYIHUPOBATH MPOBEPIEMOE
MpeanojokeHne (TUMOTE3y) O  BO3MOXHBIX — pe3yibTaTax  HaOJIOJCHHIA,
CaMOCTOSITEJIbHO COOMpAaTh YCTAHOBKY M3 HM30BITOUHOrO Habopa o0Opy0BaHMS,
OIMCHIBATH XOJI OTBITA U (DOPMYJTHUPOBATH BHIBOIHI;

MPOBOJUTH TPU HEOOXOJUMOCTH CEpUI0 MPSIMBIX H3MEPEHUM, ONpeess
CpellHee 3HA4YCHUE HU3MEpPSIeMOM BEIUYMHBI M  ONPENENsisi IOTrPEIIHOCTh
pe3yibTaTOB MPSIMBIX H3MEPEHMM, OOOCHOBBIBATH BBHIOOP CIOCOOa M3MEpEHUs
(M3MepUTENBHOTO MPUOOpa);

MIPOBOJIUTH KOCBEHHBIE M3MEPEHUST (PU3MUECKUX BEITUYHH (CPETHSIS CKOPOCTh
U YCKOPEHHE Tella MPU PaBHOYCKOPEHHOM JBWIKEHWUH, YCKOPEHHE CBOOOIHOTO
najieHusi, KECTKOCTh  MPYXKHUHBI, KOIDPUIIMEHT  TpPEHUS  CKOJBKEHUS,
MEXaHMUecKas paboTa M  MOIIHOCTh, YacToTa H TMEpHoJ  KojecOaHui
MaTeMaTUYeCKOr0 ¥  TPYKHHHOTO  MAasTHHUKOB, (OKYyCHOE  paccTosHue
coOuparomeil JUH3bI W €€ ONTHYeCKas CWia, pPaJuoaKTUBHBIN (OH) C
WCIIOJIb30BAHUEM aHAJIOTOBBIX U HU(PPOBBIX MPUOOPOB: OOOCHOBHIBATH BHIOOP
METO/Ia U3MEpPEHHUs, TIUIAHUPOBATh M3MEPEHUsl, CaMOCTOSTEIBHO COOUpaTh
OKCIIEPUMCHTAIBLHYI0 ~ YCTAaHOBKY, BBIYHCISATH  3HAUYEHHWE  BEIWYUHBI U
aHAIM3UPOBATh IOTYYCHHBIC PE3YNbTAThl, OICHUBAS MOTPEIIHOCTh PE3yIbTaTOB
KOCBEHHBIX U3MEPEHUN;

MPOBOJIUTH AKCIEPUMEHTAIILHBIE MCCIICIOBAHMS 3aBHCHUMOCTEH (PU3MUYECKHUX
BEITUYMH (3aBUCHUMOCTh MYTU OT BPEMEHH MPU PaBHOYCKOPEHHOM JBIKEHUU 0€3
HAYaJIbHOW CKOPOCTH, 3aBUCUMOCTH CHJIbI TPEHHUS CKOJBXKEHHUS OT CHIIBI
HOPMAJILHOTO JaBJICHUS, Mepuoaa KoJieOaHWN MaTEeMaTHYECKOTO MAasTHHUKA OT
JUIMHBI HUTH, OIPEJCICHUE YCKOPEHUs CBOOOJHOTO TAJcHUs, HCCIIEeIOBaHUC
W3MECHEHUS BEJIMYMHBI M HAMpaBJICHUs WHIAYKIIMOHHOTO TOKAa, 3aBHCHUMOCTH yTiia
OTPaKEHHUs CBeTa OT yrIia TaJCHHUsA, yria MPEIOMJICHHS OT YIJia MaIcHHUs
CBETOBOTO JIy4a, HCCIEAOBAaHHWE TPEKOB: HM3MEPEHHWE OJHEPruu YACTUIBI TI0
TOpMO3HOMY NyTH (110 oTorpadusimM)): COBMECTHO C yUHUTEIeM (POpMYTUPOBATH
3aa4y ¥ TUIIOTE3y MCCIIEIOBAHUS, CAMOCTOSTENIHHO MJIAHUPOBATh MCCIIEAOBAHNE,
CaMOCTOSITENIFHO COOUpPATh OJKCIEPUMEHTAIBHYI0 YCTaHOBKY, TIPEICTaBIISAThH



IMOJIYYCHHBIC 3aBHUCHUMOCTHU (1)I/ISI/I"I€CKI/IX BCJINYHMH B BHJC Ta6JII/IH 141 Fpa(I)I/IKOB,
OLCHHMBATH IIOI'PCINHOCTH, ACJIaTh BEIBOALI 110 PE3YyJIbTaTaM UCCIICIOBAHUA,

coboaTh TpaBuja OE30MacHOro TpyAa NHpH paboTe ¢ J1abopaTOPHBIM
000pyI0BaHUEM;

XapaKkTepru30BaTh MPUHIUIIBI IEUCTBUS U3YYEHHBIX MPUOOPOB, TEXHUUYECKUX
YCTPOMCTB M TEXHOJIOTUYECKHUX MPOIECCOB C OMOPOM Ha WX omucaHus (B TOM
YUCIie: CHOUJOMETP, JATYMKHU TIOJOKEHHS, PACCTOSHHUS U YCKOPEHHUS, DPaKeTa,
9XOJIOT, OYKH, MEPHUCKOIN, (HOToammapaT, MUKPOCKOI, TEJIECKOM, ONTHYECKHE
CBETOBO/IbI, CHEKTPOCKOIM, JT03UMETP, KaMmepa BuibcoHa), UCHONB3ys 3HAHUS O
CBOMCTBaxX (PU3MYECKUX SIBJICHUM U HEOOXO0aUMble (PU3UYECKUE 3aKOHOMEPHOCTH,
UCIIOJB30BaTh CXEMbl M CXEMAaTHUYHbIC PUCYHKH M3YYCHHBIX TEXHUYECKUX
YCTPOMCTB, HM3MEPUTEIBHBIX MPUOOPOB M TEXHOJOTUYECKHX MPOIECCOB MpHU
peleHun y4eOHO-TIPaKTUYECKUX 3a7ad, ONTUYECKHE CXEMBbI [JIsi MOCTPOCHMUS
M300paKEHUI B TNIOCKOM 3€pKaJie U COOMparolei JTMH3E;

MPUBOJUTH MPUMEPHI (HAXOAUTh MH(MOPMALIUIO O TIPUMEPaX) MPAKTUYECKOTO
WCIIOJB30BaHUs (PU3UYECKUX 3HAHWN B MOBCEIHEBHOM >KU3HU JJisI 0OecTieUeHUs
0€30MacHOCTU MpU OOpaIlleHUH ¢ MPpUOOpaMu U TEXHUYECKUMH YCTPOWUCTBAMHU,
COXpPAHEHMS 37I0pOBbSi M COOJIOJICHUS HOPM JKOJOTMYECKOTO TIOBEJCHUS B
OKpYKaIoIIEH Cpeie;

OCYIIECTBIIATh MOUCK MHPopManuu (HU3NIECKOro coaepkanusi B Untepuere,
CaMOCTOATENHLHO (HOPMYIUPYS TOMCKOBBIN 3aMpOC, HAXOJUTh MYTH OIPEACIICHUS
JIOCTOBEPHOCTH TMOJYy4Ye€HHON HWHGOpPMAIMM HAa OCHOBE HWMEIOIIUXCS 3HAHUNU U
JIOTIOJTHUTEIIbHBIX UCTOYHUKOB;

WCIIOJIB30BaTh TPU BBIMOJHEHUH YYCOHBIX 3aJaHUNA HAyYHO-TIOMYJISPHYIO
auTepaTypy (pU3MUEecKOro coaep)KaHus, CIPABOYHBIE MaTepUalibl, PECYpChl CeTH
HNHTepHer, BiaAeTh MNpuUéMaMH KOHCIEKTHPOBAHHUS TEKCTa, NpeoOpa3oBaHUs
nH(pOpMaIu U3 OJHOM 3HAKOBON CHCTEMBI B IPYTYIO;

co3JaBaTh COOCTBEHHbIE MUCHMEHHBIE W YCTHBIE COOOIICHHS Ha OCHOBE
MH(OpPMAIUU U3 HECKOJIbKUX MCTOYHHMKOB (PU3UYECKOIO COJAEPKAHUS, IMyOJIMYHO
IIPECTABIATH PE3YIbTATHI IPOCKTHON UIIM UCCIIEN0BATEIBCKON AEATEIBHOCTU IIPU
9TOM TIPaMOTHO MCIIOJb30BaTh W3YYCHHBIN IIOHATUMHBIM ammapar u3y4aemMoro
paznena (U3MKM W CONPOBOXKAATH BBICTYIUIGHUE Mpe3eHTAIMell ¢ Yy4ETOM
0COOEHHOCTEN ayIUTOPUN CBEPCTHUKOB.
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Haumenosaunue

pa3lieJIoB ¥ TEM
/1 4acoB
y4eOHOTO MpeaMeTa

No KomnnuectBo

[IporpammHoOe conepxanue

OcHOBHBIC BHUABI ACATCIBHOCTH o6yqa10m1/1xc;1

Paznen 1. ®u3uka v ee poJib B NO3HAHNH OKPYZKAIOLIEr0 MUPA

(U3HUECKUX BETMYMH.
N3mepenne pusnyeckux
BEJIMYMH. DTAJIOHBI.
duszndeckue npruodopskl.

Llena nenenus. [lorpemnocts
usMepenui. Ilpasuna
0e30macHOro Tpyia mpu padote
C J1a0OpaTOPHBIM
000py1IOBaHUEM.
MexynaponHas cucreMa

1.1 | dusuka — Hayka 2 dusnka — HayKa 0 IPUPOJE. BrisiBienue paznuuuii Mex1y PU3MUeCKUMH U
O MpUpPOJIC ABnenust mpupoas! (AIEMEHTBI XUMHUYECKUMH MPEBPALLICHUSMH.
COAEPKaHUS, BKIIOYAIOIINE Pacno3naBanue pu3nyecKux sIBJICHUMN:
MEKIIPEIMETHBIC CBSI3H). MEXAHUYECKHUX, TEIUIOBBIX, JJICKTPUUYECKHX,
dusnyueckue IBICHUS: MarHuTHBIX U CBETOBBIX.
MeXaHU4eCKHe, TEIJIOBLIC, Habmronenue u onvcanue Gpu3NIecKux
3JIEKTPUYECKUE, MATHUTHBIE, SIBJICHUN
CBETOBBIE, 3BYKOBBIE
1.2 | ®usnueckue 4 dusnueckre BETNYNHEL. OnpeneneHue UEHbI JETCHUS Kb
BEJIMYMHBI PasmepnocTh. Enununiis U3MEPUTEIHLHOTO IPHOOpa.

N3mepeHne TMHENHBIX pa3MepOB TEN U
IIPOMEXYTKOB BPEMEHH.

OnpeneneHre NorpeHOCTy IpH MPSMBIX
U3MEPEHUSX.

N3mepenne 00bEMa JKUIKOCTH U TBEPIOTO
Tea.

I/I3MepeHHe Iaomaau ¢ IOMOIIBIO ITAJICTKH.

N3mepeHne TeMneparypsl pyu MOMOITA
AKUJKOCTHOTO TEPMOMETPA U JaTYUKA
TEMIIEPATYPHI.
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enunuil. [lepeBoJ BHECUCTEMHBIX
enuHuI B enuauisr CU

N3mepenrie BpeMeHH.

Omnpenenenue pa3MepoB MajbIX TNl METOJIOM
PSIIOB.

BrinonHeHne TBOPYECKUX 3aI1aHUM T10 TIOUCKY
CIIOCOOOB U3MEPEHUS HEKOTOPBIX (PU3UUECKHIX
XapaKTEPUCTHK, HAIPUMEP, Pa3MEPOB MaJTbIX
00BEKTOB (BOJIOC, TPOBOJIOKA), YAATEHHBIX
00BEKTOB, OOJILIIUX PACCTOSTHUHI, MaJIbIX
MPOMEKYTKOB BpeMeHu. OOCyKIeHne
MpeaiaraéMbIX ClI0COOOB

1.3. | EcrecTBenno-
HAaYYHBIA METOJI
MMO3HAHUS

Kak ¢u3uka u npyrue
€CTECTBEHHBIC HAYKH U3Y4YalOT
npupony. EcrecTBeHHO-HayUYHbIN
METO/T IO3HAHUS: HAOII0ICHHUE,
MOCTAaHOBKA HAYYHOT'O BOIPOCA,
BBIIBIDKCHHE THITOTES,
AKCIIEPUMEHT 10 MPOBEPKE
TUNoTE3, OObSICHCHHE
Ha0JII01a€EMOTO ABIICHUS.
Onucanue GU3NICCKHUX SBIICHUI
C IOMOILBIO MOJICICH

BriiBrkeHue runotes3, 0ObSICHAIOMINX MTPOCTHIC
SIBJICHUSI, HAIIPUMED:

— MIOYEMY OCTAHABIIMBAETCA JBHXKYIIEECS

110 TOPU30HTATIBLHON TOBEPXHOCTH TEJIO;

— MOYEMY B JKapKYI0 TIOTOJy B CBETJION OJIekK/ e
MPOXJIaAHEN, YEM B TEMHOM.

BreiBmkenue ujeh o criocodax mpoBepKu
TUIIOTE3.

[IpoBeneHue uccie10BaHus Mo MPOBEPKE
KaKOW-TM00 THIMOTE3bl, HAIPUMED, JATBHOCTh
MoJ€Ta MapyKa, MyIEHHOTO TOPU30HTAIBHO,
TeM OO0JIbIIe, YeM OO0JIbIIE BBICOTA ITyCKa.
[TocTpoeHue nmpocTenmmx MoIesen
(bu3nYecKuX SBJICHUI (B BUIE PUCYHKOB WU
CXEM), HaIlpuMep, MaJieHue NPeIMEeTa;
MPSMOJIMHEWHOE PACIPOCTPAHEHUE CBETA

Hroro no pazaeny
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Pa3znen 2. [lepBoHayajibHbIe CBeIeHHsI O CTPOEHUM BelllecTBa

2.1 | Ctpoenue BeliecTBa 2 CrtpoeHue BelniecTBa: aTOMbl U HaOnronenue u mHTEpIpeTaIys OIbITOB,
MOJIEKYJIbL, UX pa3MEPbl U MACCHL. | CBHJICTEIHCTBYIOIIUX 00 aTOMHO-
OnbITHI, TOKA3BIBAIOLINE MOJIEKYJISIPHOM CTPOCHUM BEIECTBA: OMBITHI
JUCKPETHOE CTPOCHUE BEILIECTBA | C PAaCTBOPECHHUEM Pa3IMIHBIX BEIICCTB B BOJIC.
OueHka pa3MepoB aTOMOB U MOJIEKYJT
C UCIoNb30BaHueM (oTorpaduil, MOITyYEHHBIX
Ha aTOMHOM CHJIOBOM MHUKPOCKOIIE.
Onpenenenue pa3MepoB MOJIEKYIIbI METOJIOM
PSAIOB
2.2 | ]Ipmkenue u 4 JIBM>KeH1E YacTHUII BEIIECTBA. HaOnronenue u 00bsicHeHre OPOYHOBCKOTO
B3aUMO/ICHCTBUE CBsI3b CKOPOCTH ABUKECHUS JBIDKEHUS U ABJIeHUS U dy3un.
YaCTUII BEIIECTBA YaCTHIl C TEMIEPATypOi. [IpoBeneHue u 0ObSICHEHHUE ONBITOB
BpoyHoBckoe nBuxkeHUE. 110 HAOJIFOICHHUIO TETUIOBOTO PACITUPEHUS T'a30B.
Huddysus. Bzaumoneiictue [IpoBeneHne u 00BICHEHUE OBITOB MO
YaCTHI] BEIIECTBA: MPUTHKEHUE U | OOHAPYKEHUIO CHII MOJIEKYJIIPHOTO
OTTaJIKUBaHUE MPUTSHKCHUS U OTTAJTKMBAHUS
2.3 | ArperaTtHbie 1 ArperaTHbI€ COCTOSIHUS Onucanue (C UCIOJIB30BAHUEM TTPOCTHIX

COCTOAHUA BCIIIECTBA

BEILIECTBA: CTPOCHUE I'a30B,
KUIKOCTEN U TBEPIBIX
(KpUCTALTUYECKUX ) TEJI.
B3anmocBsA3b MeX 1y CBOWCTBAMHU
BEILIECTB B Pa3HBIX arperaTHhIX
COCTOSIHUSX U UX aTOMHO-
MOJIEKYJISIPHBIM CTPOECHUEM.
Oco0eHHOCTH arperaTHbix
COCTOSIHUU BOJBI

MOJIesIei) OCHOBHBIX Pa3IN4Mil B CTPOCHUU
ra3oB, JKUIKOCTEW U TBEPIBIX TEIL.
OO0BsacHeHne MaJION C)KUMAEMOCTH KUIKOCTEN
1 TBEPJIBIX TN, OOJIBIITON CKUMAEMOCTH Ta30B.
OObsicHeHue coxpaHeHus: GOpMbI TBEPABIX TEI
Y TEKYUYECTH KUJIKOCTH.

IIpoBeneHue ONBITOB, TOKA3BIBAKOLIUX, YTO

B TBEPAOM COCTOSIHUM BOJBI YaCTHULbI
HAXOJATCS B CPEIHEM JTAIBIIE IPYT OT APYyra
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(IJIOTHOCTH MEHBIIIE), YEM B JKUJIKOM.
VY craHOBIIEHUE B3aUMOCBSI3U MEXKTY

O0COOEHHOCTSIMU arperaTHbIX COCTOSTHUM BOJIBI U

CymeCTBOBAHUCM BOJHBIX OPraHN3MOB

Hroro no pazneny

7

Pa3nen 3. JIBuskeHue M B3aUMOAeiicTBHE TeJl

3.1 | MexaHuueckoe
JIBIOKEHUE

10

Mexannueckoe nBuwxenue. 1lyts
U niepeMelieHre. PaBHomepHoe u
HEPaBHOMEPHOE JBUKEHUE.
CB0o0OOHOE NaICHHE KaK IPUMEP
HEPaBHOMEPHOTO JIBUKEHHUS TEJI.
Cxopoctb. CpenHsasi CKOpOCTh
IPY HEPAaBHOMEPHOM JIBUYKEHUU.
Pacuér nytu u BpeMeHu
JIBUYKEHUS.

I'paduku 3aBucumMocTeit
BEJIMYMH, OITMCHIBAOIINX
nBrkeHue. O01Ire NoHATUs

00 OTHOCUTEIILHOCTH JIBUKEHUSI.
CroxeHue cKopoCcTen s Tedl,
JBIKYIIHUXCS MTapaJJIENbHO

HccnenoBanrie paBHOMEPHOTO IBUKEHUS U
OTpEeIeJICHUE €r0 MPU3HAKOB.

N3mepeHne CKOpOCTH MPSIMOJIMHENTHOTO
JIBYDKCHUSL.

Hab6mronenue HepaBHOMEPHOTO JBUKEHUS U
OTpENICJICHUE €r0 OTINYUN OT PABHOMEPHOTO
JIBH>KCHUSL.

OnpeneneHue CKOpOCTH PAaBHOMEPHOTO
JBIDKEHU (IIapyKa B )KHIKOCTH, MOJCIIN
AIEKTPUUECKOT0 aBTOMOOWIIS U TaK JaJiee).
Omnpenenenue cpegHel CKOPOCTU CKOJIbKEHHS

Opycka WM mapuka Mo HaKJIOHHOM ITOCKOCTH.

N3ydenune cBOOOIHOTO MaJACHUs TeJl pa3HOU
MAacCHI.

DKCNEPUMEHTAIBHOE JOKA3aTeIbCTBO, YTO
CBOOOJTHOE ITaJICHUE — TIPHMED
HEPABHOMEPHOTO ABMKCHUS

(C MUCTIOJIB30BAHUEM 3aMEIJIEHHOTO PEXUMA
CBHEMKH).

[Tomy4yenue u ananu3 rpauKoOB 3aBHCUMOCTH
MyTHU U CKOPOCTH OT BPEMEHH.
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Pemenue 3anay (B ToM uncie rpadhuyecKkum
METOJ/IOM) Ha OIpeieJIeHUuE MyTH, CKOPOCTU U
BPEMEHU PAaBHOMEPHOTI'O JIBHXKCHUS

3.2

Nuepnus, macca,
IJIOTHOCTh

SIBnenue nHepuyy. 3aKOH
MHEpUUH. B3anMoiencTeue el
Kak MpUYMHA U3MEHECHUS
CKOPOCTH JIBMKEHUS Tel. Macca
KakK M€pa MHEPTHOCTH Tela

B ITIOCTYIIATEILHOM JIBUKECHHM.
[InotHOCTH BemecTBa. CBs3b
IUIOTHOCTH C KOJIMYECTBOM
MOJICKYJ B €IMHHUIIC 00BEMA
BeniecTBa. CMECH U CILIaBBbl.
[ToBepxHOCTHAS U JIMHEWHAS
IJIOTHOCTH

OObsicHEHUE W POTHO3UPOBAHUE SIBJICHUH,
0OyCJIOBJIEHHBIX WHEPIUEH, HAIIPUMEp, YTO
MIPOUCXOJUT MPU TOPMOKEHUU WIIH PE3KOM
MaHEeBpe aBTOMOOWJIS, TOYeMY HEBO3MOYKHO
MTHOBEHHO IIPEKPATUTh JABUKECHUE

Ha BEJIOCUIIEC/IC WJIM CAMOKATE U T. JI.
IIpoBeneHne u aHanu3 ONBITOB,
JIEMOHCTPUPYIOIINX 3aBUCUMOCTh H3MEHEHHUS
CKOPOCTH TeJa OT €ro MacChl

IIPY B3aUMOJECHUCTBUHU TEIL.

IIpoBeneHne n aHaM3 OIBITOB,
JIEMOHCTPUPYIOLINX U3MEHEHUE CKOPOCTH
JIBUKCHHUS TEJla B pe3yJIbTaTe JCUCTBUS HA HETO
JIPYTUX TEN.

IIpoBeneHre U aHAIU3 ONBITOB,
JIEMOHCTPUPYIOLINX 3aBUCUMOCTh N3MEHEHHUS
CKOpPOCTH TeJa OT €r0 MaCChl

IIPY B3aUMOJEHUCTBUU TEIL.

IIpoBeaeHue FKCIIEpUMEHTA 110 ONIPEACTICHHUIO
IUIOTHOCTU TBEPJOTO TEJIA.

N3mepenune Maccel Tena pa3anyHbIMA
croco0amu.

Pewienue 3ana4 Ha onpeaeneHne Macchl Tena,
ero o0bEMa U MIOTHOCTH.
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OHpC,Z[GJIeHI/IC INIOTHOCTHU TCJIA B PC3YJILTATC
HU3MCPCHHUA €TO MACChl U 00BEMa

3.3

Cwuna. Bunpe! cun

15

Cuiia Kak XapakTepucTuKa
B3aumoericTBus Ten. Cuiia
YIPYTOCTH M 3aKO0H I'yka.
N3mepenne cuitbl ¢ TOMOIIBIO
JUHAMoOMeTpa. SBieHue
TATOTEHMSI U cuila TshkecTH. Cuna
TSKECTHU Ha IPYTUX IUIAaHETaXx.
Bec tena. HeBecoMocCTs.
CiioxeHune cu, HalpaBJIEHHBIX
10 OJTHOM IIPSIMOM.
PaBnoneiicTByromas cuit. Cuna
TpeHUs. TpeHHne CKOJIbKEHUS U
TPEHUE MIOKOs1, BA3KOE TPEHUE.
Tpenue B Ipupoie U TEXHUKE

N3yyeHune B3auMOIEHCTBUS KaK PUYUHBI
WU3MEHEHUS CKOPOCTHU Teja WK €ro
nedopmanuu.

Onrcanue peaibHbIX CUTyalluN
B3aUMOJICUCTBUS TEJI C IIOMOIIBIO MOJIEIIEH,
B KOTOPBIX BBOJIUTCA MOHATUE U U300paKeHUE
CHJIBI.

N3yuenue cunel ynpyroctu. UccnegoBanue
3aBUCUMOCTH pacTsKeHus (aedopMariyim)
MPY>KUHBI (PE3UHOBOTO IITHYpA)

OT MPUJIOKEHHOU CUJTBI C TOCTPOCHUEM
rpaduka.

AHanu3 NPaKTUYECKUX CUTYalNH, B KOTOPBIX
IIPOSIBIISIETCS IEUCTBUE CUIIBI YIIPYTOCTH
(ynmpyrocTs Msiua, KpOCCOBOK, BETOK J€peBa
u 1p.).

Pemenne kauecTBEHHBIX 3a7a4, CBA3aHHBIX

C SIBJICHUEM TATOTECHHSI.

OOBsicCHEHNE OPOUTATHFHOTO IBHUKEHHUS TIJIAHET
C MCMOJIb30BAHUEM SIBJICHUS TATOTCHUS U
3aKOHA HHEPLUU.

N3mepenue Beca Tella ¢ TOMOILBIO
nuHamoMetpa. O60cHOBaHME TOTO crocoda
U3MEPEHHUS.

AHanu3 1 MOJIETMPOBAHUE SBJICHHUS
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HEBECOMOCTH.
DKCIEPUMEHTAIBHOE MOJIyUEHUE MTPAaBUIIA
CJIOKEHHUSI CUJI, HAITPABJICHHBIX BAOJIb OJJHOU
npsiMoii. OnpeieieHne BEITMYUHBI
PABHOJICMCTBYIOIIEH CHIL.

N3ydenue cuibl TPEHUSI CKOJIBKEHUS U CUITBI
TPEHUS MOKOSI.

UccnenoBanune 3aBUCUMOCTH CUIIbI TPEHUS

OT CWJIbI JJABJICHUS U CBOMCTB TPYIIUXCS
IIOBEPXHOCTEMN.

Penienne kauecTBEHHBIX 3a/1a4, OCHOBAHHBIX
Ha aHaJM3€ MPAKTUYECKUX CUTYalHii, B
KOTOPBIX MPOSIBISICTCS IEUCTBUE CUITbI TPEHUSI,
UCIIOJIB3YIOTCSI CITOCOOBI €€ YMEHBIIEHUS UIT!
yBeIuYeHUs (KaTaHUE Ha JIbIKaX, KOHbKAX,
TOPMOXEHUE aBTOMOOUJISI, UCIIOJIb30BAaHUE
NOAIIMITHUKOB, TJIaBAHUE BOJAHBIX KUBOTHBIX
u ap.).

Pemenue 3amau ¢ ucnons3oBaHueM GOPMYIT
JUJIs1 pacu€Ta CUIIbI TSXKECTH, CUJIbI YIIPYTOCTH,
CHUJIbI TPEHUS

Hroro no pazuneny

34

Pa3znen 4. JlaBjieHue TBEPABIX TeJl, ;KUAKOCTEN U ra3oB

4.1

Hasnenue. [lepemaua
JIaBJIEHUS TBEPIBIMU
TeJIaMH, KUJIKOCTIMHU U
razamMu

5

Jasnenue. Cuiia qaBiacHUS.
CriocoObl yMEHBIIICHUS U
yYBEJIMYCHHMS aBiieHus. [laBieHue
ra3a. 3aBUCHMOCTb JIaBJICHUS T'a3a

AHanu3 u 00bSICHEHHUE OTIBITOB U MPAKTUIECKUX
CUTYAIIHii, B KOTOPBIX MPOSIBIISETCS CUIIA
JaBIICHUSI.

O6ocHOBaHME CITIOCOOOB YMEHBILIECHUS U

44



depnepanbHan paboyas nporpamma | Pusmka. 7—9 Knaccol (yrnyb6nEHHbIN

oT 00BEMa U TeMIIepaTyphl.
Ilepenaya naBieHust TBEPABIMU
TeJIaMHM, KUJKOCTSIMHU U Ta3aMHU.
3akon Ilackans.
ITneBMaTHUyeCcKre MaIlIMHBI

YBEJIMYECHHUSI JABIICHUS.
N3yuyeHne 3aBUCUMOCTH AABJICHUS ra3a

OT 00bEMa U TEMIIEPATYyPHI.

N3ydenne ocoOeHHOCTEM nIepeiaun JaBIeHUS
TBEPABIMH TEJIAMU, )KUIKOCTSIMU U Fa3aMH.
O60cHOBaHME PE3YJIHTATOB OIBITOB
OCOOEHHOCTSIMU CTPOEHUS BEILIECTBA

B TBEPJIOM, KHJIKOM M ra3000pa3HOM
COCTOSIHUSIX.

DKCHepUMEHTAIBHOE TI0KA3aTENbCTBO 3aKOHA
[Tackais.

OObscHEeHHE yCTPONCTBA U MPUHIUIIA
NENCTBUS THEBMATUYECKUX MAILIVH.

Pemienne 3a1a4 Ha pacy€t qaBiaeHUs! TBEPAOTO
Tena

4.2

JlaBiieHHE KUAKOCTH

3aBUCHUMOCTD 1aBJICHUSI
YKUKOCTHU OT TITyOUHBI
norpyxenus. ['mapocratnueckum
napajgokc. CooOuiarommecs
cocyasl. ['napaBinyeckue
MexaHu3Mmbl. Mcrionb30Banue
BBICOKHUX JIaBJICHUH

B COBPEMEHHBIX TEXHOJIOTHSIX.

Y CcTpOoKCTBO BOJIOITPOBO/IA

HccnenoBanue 3aBUCUMOCTH JABJICHUS
YKUJKOCTH OT TTYOHHBI TIOTPYKEHUS U
IUIOTHOCTH >KUIKOCTH.

HabGmronenne u o0bsicHeEHE
TUPOCTATHYECKOTO TapajoKca Ha OCHOBE
3akoHa Ilackais.

N3yuenune cooOmarmmxcs CoOCy10B.
Pemenue 3ana4 Ha pacuéTt JaBICHUS )KUJIKOCTH.
OObsicHEHUE TIPUHITUIIA ICUCTBUS
TUAPABINYECKOTO Mpecca.

AHanu3 1 00BICHEHHE TTPAKTUYECKUX
CUTYyallUii, AEMOHCTPUPYIOIIUX MPOSBICHHUE
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JIaBJICHUS )KUIKOCTH U 3akoHa [lackans,
Hanpumep, IpPOLECCOB B OPTaHU3ME
pY TIyOOKOBOHOM HBIPSTHUH.
AHanm3 CUCTEM BOJOIPOBOJIA

4.3 | Atmocheproe S) Atmocdepa 3emnu u DKcrnepuMeHTalIbHOE OOHApYKEHHE
JIaBJICHUE aTMoc(epHOe JaBJICHUE. aTMoc(epHOro J1aBICHUS.
[TpuuunHBI cylecTBOBaHUS AHanu3 1 00bACHEHHE ONBITOB U MPAKTHYECKUX
BO3IYIITHON 000704KH 3eMJIH. CUTYaIlH, CBSI3aHHBIX C JEUCTBUEM
OmnsiT Toppuuemm. M3mepenne | aTMoc(hepHOTro JaBJIECHUS.
aTMOC(epHOTo JaBJICHHUS. [InanupoBaHue ¥ NOCTAHOBKA OIbITA
3aBUCUMOCTB aTMOC(HEPHOTO C cU(OHOM.
JIaBJICHUS OT BBICOTHI HAJT OObsicHEHHUE CYIIECTBOBAHUS aTMOC(epbl
ypoBHeM Mopsi. [Ipubopsr Ha 3eMJIe U HEKOTOPBIX IUIAHETax WK €€
JUTSL U3MEPEHUS aTMOC(EepHOTO OTCYTCTBHUs Ha ApYrux maHerax u Jlyne.
JIaBJICHUS DKcnepuMeHTaIbHOE 0OHAPYKEHHE
aTMoc(epHOro 1aBICHUSI.
AHanu3 1 00bsICHEHHE OTBITOB U MPAKTUUECKUX
CUTYyalluH, CBSI3aHHBIX C JCUCTBUEM
aTMOC(EepHOTO JaBICHUS.
[1nanupoBaHue U MOCTAHOBKA OIBITA
¢ cuoHOM.
OOBsicHEHUE CYIIECTBOBAHUS aTMOCHEPHI
Ha 3eMJIe M1 HEKOTOPBIX IUTAHETaX WK €€
OTCYTCTBHSI Ha APYTuX IiaHeTax u JlyHne
4.4 | [leficTBAE KUAKOCTH U 12 JleficTBHE KUIKOCTH M raza DKcrepuMeHTaIbHOE 0OHAPYKEHUE NEHCTBUS

ras3a Ha IOTPYKEHHOE
B HUX TEJIO

Ha [OrpyKEHHOE B HUX TEJIO.
Britankuparomas (apxumeaoBa)

KUJKOCTHU ¥ Ta3a Ha OTPYKEHHOE B HUX TEJO.
OrnpeneneHre BbITATIKUBAIOIIEH CUIIBL,
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cuia. 3akoH Apxumena. Y clioBHe
BO3HMKHOBEHUS BHITATKUBAIOIIICH
(apxHUMen0oBOIi) CUJTBI,
nonrekanue. [maBanue ter.
BoznyxormiaBanue

JIEUCTBYIOIIEH HA TEJIO, OTPYKEHHOE

B )KUJIKOCTb.

[IpoBenenue u 00CyXJI€HHUE OTBITOB,
JEMOHCTPUPYIOLINX 3aBUCUMOCTh
BBITAJIKABAIOIIEH CUJIbI, ICMCTBYIOIIEH HA TEJIO
B XKUJKOCTH, OT 00bEMa MOTPYKEHHOM

B KUJIKOCTh YaCTH Te€Na U OT IIIOTHOCTHU
KUJIKOCTH.

HccnenoBanue 3aBUCUMOCTH BECA TEJIA B BOJIE
OT 00BEMA MOTPYKEHHOM B JKUAKOCTh YaCTU
Tea.

IIpoBepka HE3aBUCUMOCTH BBITAIKHBAIOILIEH
CHUJIbI, JEUCTBYIOIIEH Ha TEJIO B )KUAKOCTH,

OT MAacCCHhI TeJa.

Pemenue 3a1a4 Ha MpUMEHEHHE 3aKOHA
ApxuMe/ia 1 yCJIOBUS TIJIaBaHUS TEN.
KoncTtpynpoBanue apeomerpa.
KoncrpyupoBanue apeomerpa Wi JOAKHA U
OIIPELICJIEHUE €€ TPY30MOABEMHOCTH

Hroro no pazaeny 28
Pa3znen 5. PaGoTra u MomHOCTh. DHeprus
5.1 | PaGoTa 1 MOUTHOCTH 6 Mexanuudeckast padoTa Juisi CUJl, | DKCHEPUMEHTAIbHOE ONPEEICHHE

HaIPaBJICHHBIX BIOJIb JIMHUU
nepeMenieHus. MomHocTh

MEXaHUYECKOUN pabOThI CUJTBI TSHKECTH MPH
MaJICHUU TeJIa U CUJIbl TPEHUS

[P PABHOMEPHOM TEPEMEILCHUU TENA

10 TOPU30HTAIBHON TOBEPXHOCTH.

Pacuér moutHoCTH, pa3BUBaEMOM NIPHU MOABEME
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T10 JIECTHUIIE.
Pemrenue 3ana4 Ha pacyET MEXaHUYECKOM
paboOTHI M MOIITHOCTH

5.2 | IIpocThie MEXaHU3MBI [IpocThie MEXaHU3MBI: pblUar, Ornpenenenre BBIUTPHIIIA B CUJIE MPOCTHIX
BOPOT, OJIOK, ITOJIMCIACT, MEXaHU3MOB Ha IIPUMEPE pbluara, MoJABUKHOTO
HAaKJIOHHAS MJIOCKOCTb, Y HETIOJBU)KHOTO OJIOKOB, HAKJIOHHOM
HOXHUYHBII ME€XaHU3M. MOMEHT | INIOCKOCTH.
cuibl. PaBHOBecHe pbluara. UccnenoBanue ycnoBusi paBHOBECHS phlUara.
[IpaBuI0 MOMEHTOB. Omnpenenenue pabOThI CUIIBI YIPYTOCTH
[IpumeneHue mpaBuiia IpU NOAbEME TPY30B MPU MOMOIIU
paBHOBECHS pbluara K OJIOKY. MOJIBIXKHOTO OJIOKA.

«30JI0TOE TPABUIIO» MEXAHUKH. Pelienne kauecTBEHHBIX 3a]1a4, CBA3aHHbBIX
KIIJI mpocThIX MEXaHU3MOB. C BBISIBIICHUEM JCUCTBUS MPOCTHIX MEXaHU3MOB
[IpocThie MEXaHU3MBI B OBITY, B PA3JIMYHBIX UHCTPYMEHTAX U
TEXHUKE, )KUBBIX OpraHU3Max MIPUCIIOCOOJICHUSIX, UCTIOJIB3YEMBIX B OBITY U
TEXHUKE, a TAK)KE B KUBBIX OpraHU3Max.
DKCNEPUMEHTAIBHOE IOKA3aTEIbCTBO
paBeHCTBA PabOT MPU MPUMEHEHUH MPOCTHIX
MEXaHU3MOB.
Onpenenenue KIIJ[ moaBuxHOro u
HENOABMKHOI0 0JIOKA, HAKJIOHHOM
MIJIOCKOCTH.
Pemenue 3a1a4y Ha MpUMEHEHUE MpaBUIa
paBHOBecus pbryara u Ha pacuét KII1/]
5.3 | Mexanudeckast yHepTus Mexanuueckas SHeprusi. OnpeneneHre M3MEHEHUS] KHHETUYECKON 1

Kunernueckas u noTeHUHAIbHAA
sHeprus. [IpeBpaienue ogHOTO

HOTGHHH&HLHOﬁ 9HCPIruu Tejia Ipu €ro
CKATBIBAaHUU MO HAKJIOHHOM INIOCKOCTH.
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BHJIa MEXaHUYECKON IHEPTHUU

B IPYroil. 3aKOH COXpPaHEHHUS U
MpEBPAILCHHS SHEPTUU

B MEXaHUKE

DKCIEPUMEHTAIBHOE N3YUEHUE 3aKOHA
COXpaHEHUsI MEXaHUYECKOM YHEPTUH.
@opMyIHpPOBaHKUE HA OCHOBE MCCIIETOBAHUS
3aKOHa COXPAHEHHS] MEXaHUYECKOU SHEPTHUH.
OO0cy>xaeHue rpaHull IPUMEHUMOCTH 3aKOHA
COXpPaHECHUS SHEPIUH.

Pemenue 3a1a4 ¢ HCMOJIb30BAHUEM 3aKOHA
COXpaHEHUS IHEPTUH

Hroro no pazneny

19

[ToBTOpEeHue u 0000IIEHNE

Cucremartuzanus u 000011IeHNEe
MIPEAMETHOTO COACPKAHUS U
OTIBITA JCSITEIBHOCTH,
NPUOOPETEHHOTO MPU U3YyUEHUU
Kypca pu3uku 7 Kiacca
yrayOn€HHOTO YPOBHS

Pabota ¢ Tekctamu (pU3NYECKOTO CONIEPKAHUS
M0 U3yYEHHBIM TEMaM.

Pemenwne 3ama4, OTHOCSIIMUXCS K PA3TUIHBIM
paszenam u TemaM Kypca Gu3MKu / Kiacca,

B TOM YHCIIE 33]1a4, UHTETPUPYIOIIUX
coJiepKaHue pa3HbIX Pa3eIioB.

Brinonnenne nabopaTopHbIX pabOT ¥ ONIBITOB
(BKJITrOYasi pabOThI U ONBITHI U3 IEPEUHEN

K pazjesiaMm Kypca / Kjacca) B yCJIOBHUSIX
CaMOCTOSITEIIFHOTO TUTAHUPOBAHUSI TIPOBEICHUS
UCCIJIeIOBaHMUsI, BHIOOpA 1 00OCHOBAHUS METOA
WU3MEpEHHsI BEIMYNH, COOPKU
AKCIIEPUMEHTATBLHON YCTaHOBKH.

Brinonaenue npoOaeMHbIX 33JaHui TPAKTUKO-
OpUEHTHPOBAHHOTO XapakTepa (3aJaHust

10 €CTECTBEHHO-HAYYHON TPAaMOTHOCTH ), B TOM
YHUCIIe 3aIaHUK C MEKITPEAMETHBIM
coziepkaHueM; pabOThl HaJ TPYIIOBBIMU WIIH
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VHUBHTyaTbHBIMHU IIPOSKTAMH, CB3aHHBIMH
C coJiep kaHueM Kypca GU3UKH 7 Kiacca
yIIIyOJIEHHOTO YPOBHS

OBUIEE KOJIMYECTBO
YACOB I10 ITPOI'PAMME

102
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7 KJIACC
Haumenosanue
Ne KommaectBo
y pa3aeaoB U TEM [IporpamMmmuoe copepxkanue OCHOBHBIE BUJIBI ICATEILHOCTH 00YYaIOIIUXCS
/11 9acoB

y4eOHOTO MnpeaMeTa

Pa3znea 1. TentoBbIe ABJICHUSA

1.1

CtpoeHue u CBOMCTBA
BEIIIECTBA

OCHOBHBIE MTOJIOKEHUS
MOJIEKYJISIPHO-KUHETUYECKOU
TEOPUH CTPOCHUS BEUIECTBA.
Macca u pazMepsl aTOMOB H
MOJIeKy1. OTBITHI,
IIOATBEPKAAOIINE OCHOBHBIE
MOJIOKEHUS MOJIEKYJISIPHO-
KUHETHYECKOU TEOPHH.
Mogaenu TBEPIOTO, KUIKOTO U
razo00pa3HOro COCTOSTHUM
BeulecTsa. Kpucraumueckue u
amopdusie Tena. ['paden —
HOBBIN MaTepual Jisl HOBBIX
TEXHOJIOTUHU. TeXHOJIIOrnn
MOJTYy4YE€HUS UCKYCCTBEHHBIX
anmasoB. OObsSICHEHHE CBOMCTB
ra3oB, JKUJIKOCTEH U TBEPABIX TEI
Ha OCHOBE ITOJIOKECHUHN
MOJICKYJISIPHO-KUHETUYECKOU
teopuu. [ToBepxHOCTHOE
HATSHKEHHUE, CMAauMBaHMUE,

Haburoienue u uHTEpIpeTanus OnbIToOB,
CBUJIETEIBCTBYIOIINX 00 aTOMHO-
MOJICKYJISIPHOM CTPOCHUH BEIIECTBA: OMBITHI
C PaCTBOPEHHUEM PaA3JIMYHBIX BEUIECTB B BOJIE.
Pemenwne 3a1a4 mo olleHNBAHUIO KOJMYECTBA
aTOMOB WJIM MOJIEKYJ B €IUHUIIE 00bEMA
BELIECTBA.

Ha6ntonenue u o0bsicHeHne OpOyHOBCKOTO
NBYDKEHUS, siBNIeHUs qudPy3un u pasnuyauit
MEX1y HUIMH Ha OCHOBE TIOJIOKEHUH
MOJIEKYJISIPHO-KUHETUYECKOM TEOPUU CTPOEHUS
BELIECTBA.

OOBbscHEHNE OCHOBHBIX Pa3IM4Mii B CTPOCHUU
ra3oB, JKUJKOCTEH U TBEPIBIX Tell

C HCIOJIb30BAHUEM TOJIOKEHUN MOJIEKYJISIPHO-
KUHETUIECKOW TEOPUH CTPOCHUS BEIIECTBA.
[IpoBeneHue ONbITOB MO BRIPAIIMBAHUIO
KPUCTAJIJIOB IOBAPEHHOW COJIM UJTU caxapa,

10 OOHAPY>KEHUIO IEHCTBUS CUIT
MOJIEKYJISIPHOTO MPUTSKECHUS.

[IpoBenenue u 0ObSICHEHUE OTIBITOB,
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KalWUISIPHBIC SIBICHUSI.
TennoBoe pacuupenue u
c)katue. 3aBUCUMOCTb J1aBJICHUS
ra3za ot 00b€Ma, TeMIIEpaTyphl

JEMOHCTPUPYIOLIUX TOBEPXHOCTHOE
HATSHKCHUE, KATWJUISIPHBIC SIBJICHUS U SIBIICHUE
CMauYMBaHMSI.

N3MepeHne cuiibl HOBEPXHOCTHOTO HATSIKEHUS.
OOBsiCHEHUE PO KaITWJIISIPHBIX SBJICHUI

JJIs1 IOCTYIUICHUS BOJIbI B OPTaHU3M PACTCHHUIA.
Habmronenue, npoBeieHue U 00bSICHEHNE
OITBITOB 110 HAOJIIOICHUIO TEIIJIOBOTO
paciIMpeHust ra30B, XKUAKOCTEN U TBEPIBIX TEIL.
OObsicHEeHUE COXpaHEeHHs 00bEMA TBEPIBIX TEJl,
TEKY4YECTH KUAKOCTH (B TOM YHUCJIC PA3HULIbI

B TEKYYECTH JIJIsI Pa3HBIX KUJIAKOCTEH),
JIaBJIEHHUS rasa.

IIpoBeneHne onbITOB, AEMOHCTPUPYIOITHAX
3aBUCUMOCTb JIaBJICHUS BO3/IyXa OT €ro 00bhEMa
Y HarpeBaHMsI WM OXJIQXKIACHUS, U UX
0OBSICHEHHE Ha OCHOBE aTOMHO-
MOJIEKYJISIPHOTO YUYCHHUSI.

Pemenne kauecTBEHHBIX 3a7a4 HA OCHOBE
aHaJM3a MPaKTUYECKUX CUTYyaIlNil, CBSI3aHHBIX
CO CBOMCTBAaMHU Ir'a30B, KUIAKOCTEU U TBEPIBIX
TEN

1.2

TerutoBble MPOLIECCHI

33

Temneparypa. Cs3b
TEMIIEPATYPHI CO CPETHEN
KUHETUYECKOU SHEPTUEN
TEIJIOBOTO JBUKEHMS YACTULL.
TeMreparypHbI€ LIKaJbI.

O06ocHOBaHME MTPaBUI U3MEPEHUS
TEeMITepaTypHhI.

CpaBHEHHE Pa3IUIHBIX CIIOCOOOB N3MEPCHHS
TEMITepaTyphl U KA.

HaOmronenne u oObsICHEHHE OIBITOB,
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Buytpennss sueprusi. Crioco0bt

HN3MCHCHUAA BHYTpeHHCﬁ OHCPIUHU:

Terionepeaadya U COBEpIICHUE
paboTel. Busl Tenonepenaun:
TEIIONPOBOIHOCTh, KOHBEKITHS,
u3iyueHue. Buasl
TeIJIonepeaadyu B IpupoJie u
TexHuke. HeodpatumMocThb
TEITOBBIX MPOLIECCOB.
KonuuectBo TeminoTsl. Y aenbHas
TEIUTIOEMKOCTh BEILIECTBA.
TennooOMeH U TEII0BOE
paBHOBecue. 3akoH HproToHa-
Puxmana. YpaBHeHuHe TEII0BOTO
Oananca.

[itaBneHue u OTBEpICBaHUE
KPUCTALTMYECKUX BEILIECTB.

VY nenpHas TemioTa MiaBJIEHUS.
[TapooGpa3zoBanue u
KOHAeHcauus. Mcnapenue.
Kunienue. Y nenbnas temnora
napooOpa3oBaHusi. 3aBUCUMOCTh
TeMIepaTypbl KUTICHUS

0T aTMOC(EpPHOTO JTABJICHHUS.
HacpieHHbIM 1 HeHACBIIIICHHBIN
nap. BrmaxxHocTh Bo3ayxa.
DHeprus TOIIMBA. Y IeTbHas
TEIJIOTa CTOPaHUSL.

JTEMOHCTPUPYIONINX U3MEHEHNE BHYTPCHHEH
SHEPTUH Teja B pe3ysibTaTe TeIionepeau u
paboOThI BHEITHUX CHIIL.

HaOmronenne u 00bICHEHHE OIBITOB,
00CYXICHHE TTPAKTUICCKUX CUTYAIUH,
JEMOHCTPUPYIOIINX PA3TUYHBIC BUIBI
TEIJIONepeavr: TeTIOTPOBOAHOCTD,
KOHBEKITHIO, U3ITyUICHHE.

Petienre xauecTBEHHBIX 3a/1a4, CBSI3aHHBIX

C U3MEHEHUEM BHYTpPEHHEH dHEPTUM Tea

B PE3YJIBTATE TEIIOTIEpeIadi U padOThI
BHEIITHUX CHJI.

HaGnronenue 3a CKOpoCcThi0 UBMEHEHUS
TEMIIepaTypbl BOJIBI IIPHU €€ OXJIAXKICHUU.
UccnenoBanue sBieHus Temioo0MeHa

MIPY CMEIIIMBAHUY XOJIOJTHOW U TOPSTYEN BOIBI.
HaGnronenue ycraHoBIIEHUS TETIJIOBOTO
paBHOBECHS MPU COMPUKOCHOBEHUH TEJI

C Pa3HOU TEMIIEPATYPOU.

Onpenenenue (M3MEpEHKE) KOTUYECTBA
TETJIOTHI, TOYYEHHOTO BOAOU

IIPH TEIJIOOOMEHE C HarpeThIM METaUTMYECKUM
ITUTHHIPOM.

Onpenenenue (M3MEPEHUE) yIETbHOM
TEMJI0EMKOCTH BEIIECTBA.

Pemenne 3ama4, CBSI3aHHBIX C BBIYUCIICHUEM
KOJIMYECTBA TETUIOTHI U TEIUIOEMKOCTH

P TETII0O0OMEHE.
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[TpuHIMTIIBI paOOTHI TETIOBBIX
npurarenei. KIIJI TerioBoro
nBuratess. TenjoBble ABUraTeIn
Y 3alMTa OKPY’KAIOIIEH CpeIbl.
TennoBple TOTEPH B TEIUIOCETSX.
3aKOH COXpaHEHHUS U
MPEBPALIECHUS SHEPTUU

B MEXaHUYCCKHUX U TEIJIOBBIX
nporeccax

AHaJIN3 CUTyallnid PAKTUYECKOTO
UCIIOJIb30BAHUS TEIUIOBBIX CBOMCTB BEILIECTB U
MaTepHaoB, HAIPUMED, B IEIIAX
AHEProcOEPEIKEHUS: TETUION30ISAIHS,
sHeprocOeperarnre KpoIi,
TEPMOAKKYMYJIATOPHI U T. 1.

Hccnenosanue SBICHAN HCIAPEHUS U
KOHJICHCAITUHU Pa3INYHBIX )KHIKOCTEH.
OObsicHEeHUE SIBJICHUIN UCTIApEHUS U
KOH/ICHCAIlUX Ha OCHOBE aTOMHO-
MOJIEKYJISIPHOTO yUEHUS.

Pemenne kauecTBEHHBIX 33/1a4 M aHATTU3
MPAKTUYECKUX CUTYaIIUN, CBI3aHHBIX

C SIBJICHUSIMU UCTIAPCHUS M KOHICHCAIIHH.
Habmonenue n 00bsiICHEHHE IpoIiecca
KHUTICHHS, B TOM YHUCJIC 3aBUCHUMOCTH
TEMITepaTypbl KHTICHUS OT JIaBJICHUS.
Onpenenenue (M3MEpEHNE) OTHOCUTEIBHOMN
BJIQYKHOCTH BO3/IyXa.

Habmronenue nporiecca rjiaBjieHUs
KPUCTAJUTMYECKOTO BEIIECTBA, HATIPUMED, JIb/A.
CpaBHeHUE TTPOLIECCOB TIABJICHUS
KPUCTAJUTMYECKHUX TN U pa3MATICHUS

IIPY HarpeBaHUN aMOP(HBIX TEIL.
Onpenenenue (M3MEpeHNE) YACTbHON TETIOTHI
IUTaBJICHUS JIbJIA.

OObsicHEeHUE SIBJICHUH TUTABJICHUS U
KpUCTaIU3al[MU HA OCHOBE aTOMHO-
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MOJIEKYISIPHOTO YUEHHS.

Pemenue 3anay4, CBA3aHHBIX C BBIYUCICHUEM
KOJIMYECTBA TEIUIOTHI B ITPOLECCAX
TEIUIONEPEAAUH IIPH TUIABJICHUH U
KPHUCTaJUIM3aliH, HCIIAPEHUU U KOHJACHCAIIUU.
AHaJIN3 CUTYyalMi NPAKTUYECKOTO MPUMEHEHUS
SIBJICHUM TUJIABJICHUS W KPUCTAJUIN3ALNH,
Harpumep, MOJIy4eHUE CBEPXUUCTBIX
MaTepuasoB, COJIEBAs IPEJIKA U JIp.

AHanu3 paboTsl 1 00BICHEHHE MTPUHITUTIA
JEUCTBHS TEILIOBOTO ABUTATEIS.

Pemenune pacu€THbIX 337124 HA BBIYMCIICHUE
KOJINYECTBA TETUIOTHI, BBIICIISFOLIETOCS

IIPY CTOPAHUHU PA3JIUYHBIX BUJIOB TOILINBA, U
KIIJI geurarens.

[Iporao3upoBanue u 00CYKICHHUE
DKOJIOTUYECKHUX ITOCIEICTBUNA UCIIOIb30BaHMS
JBUTATEJIE BHYTPEHHETO CTOPAHHUS, TEMIOBBIX
Y TUJPOIEKTPOCTAHIUAN.

OnpeneneHre MOIHOCTHU TEIUIOBBIX MOTEPb.
AHaJIN3 OCHOBHBIX TPUYHH TEIUIOBBIX OTEPh
B TEIJIOCETSX.

OneHka TeIIOBbIX MOTEPh B MPOCTHIX
MEXAHUYECKUX MPOIECCAX HA OCHOBE 3aKOHA
COXPaHEHHUS U MPEBPALIEHUS SHEPTUU

B MEXAHUYECKHUX U TEIUIOBBIX ITPOLECCAX

Htoro no pazaeny 39
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Pa3znen 2. JjaekTpuyecKue H MATHUTHBIE SIBJIEHUSA

2.1

DIIEKTPUYECKHE
3apsAbl. 3apsKEHHBIE
TeJla U UxX
B3aNMOJECHCTBUS

9

Onektpusanus tei. JBa pona
ANEKTPUYECKUX 3aPSI0B.
B3aumopericTere 3apsiKeHHBIX
ten. 3akoH Kynona.
DIIEKTPUYECKOE IOJIE.
Hanps>k€HHOCTB 3JIEKTPUYECKOTO
noJist. [IpuHIuMn cynepno3uuuu
BJIEKTPUUYECKUX TTOJIEN

(Ha KAaUECTBEHHOM YpPOBHE).
Hocurenn anexrpuueckux
3apsAa0B. DJIEMEHTAPHBIN
BJIEKTPUYECKUN 3apsil.
Ctpoenue aroma.
[TpoBOHUKY, TUDIIEKTPUKU U
MOJYIIPOBOAHUKH. 3aKOH
COXpPaHEHMS IEKTPUUYECKOTO
3apsaa

Habmronenue u npoBeieHUE OMBITOB

I10 AJICKTPU3ALIMHU TEJ IIPU COMPUKOCHOBEHUH U
UHIYKIUEN.

HaOmronenne u 00bICHEHHE B3aUMOICHCTBHS
OJHOUMEHHO U PAa3HOMMEHHO 3aPSIKEHHBIX TEI.
Pemenue 3amau ¢ uCnojib30BaHUEM 3aKOHA
Kymnona.

OObBsicHEHUE PHUHITUTIA JCHCTBHS
3JIEKTPOCKOTIA.

OObsicHEHUE SIBJICHUMN DJICKTPU3ALIU

IIPU COPUKOCHOBECHUU TE€JI U UHAYKIIUEHU

C MCIOJIb30BaHMUEM 3HAHUM O HOCUTEIIX
BJIEKTPUYECKUX 3aPsIIOB B BEIIECTBE.
Pacnio3naBanue u 00ObSICHEHHUE SIBJIEHUI
AJIEKTPU3AIMU B TIOBCECIHEBHOMW KU3HMU.
Habmronenne n o0bSICHEHNE ONBITOB,
WJUTIOCTPUPYIOLINX 3aKOH COXPAHEHUS
AJICKTPUYECKOTO 3apsija.

HaOmronenne u 00bsICHEHHE OIIBITOB

110 MOJECIUPOBAHUIO CUJIOBBIX JINHUN
BJICKTPUYECKOTO MOJIS.

HccnenoBanue AeUCTBUSA DIEKTPAUECKOTO TTOJIA
Ha MPOBOJIHUKH U JUBJIEKTPUKH.

Pemenune 3ana4 Ha MpUMEHEHUE 3aKOHA
COXPaHEHHUS JIEKTPUUECKOTO 3apsia
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2.2

IHocTosTHHEII
AJIEKTPUYECKUN TOK

31

DJIEKTPUYECKUM TOK. Y CIOBUS
CYIIECTBOBAHUS AJICKTPUUECKOTO
ToKa. MICTOYHUKH MMOCTOSIHHOTO
TOKa. J{eMCTBUS DIEKTPUUECKOTO
TOKa (TEII0BOe, XUMHUYECKOE,
MAarHUTHOE). DJIEKTPUUECKHUI TOK
B MeTaJlJIaX, *KUJIKOCTSX U ra3ax.
Dnektpuueckas nemnb. Cuia Toka.
DJIEKTPUUECKOE HANPSIKEHHUE.
AMIIEpMETp U BOJIBTMETP B LIENH
MMOCTOSIHHOTO TOKA.
ComnpoTuBiieHHE TPOBOAHUKA.

VY 1enpHOE CONTPOTUBIIEHUE
BellecTBa. 3akon OMa

JUJIs1 y9acTKa IeTH.
ITocnenoBaTensHOE M
MApAVIEITBHOE COCTMHEHHUE
npoBoHUKOB. D/IC B enu
ITIOCTOSIHHOTO TOKa. 3akoH OMa
11 mostHoM nenu. [TpaBuna
Kupxroda. Pacuér npocTsix
AJICKTPUYECKUX LETIEH.
HenunelHbIe 2JIEMEHTHI.

PaboTa 1 MOIITHOCTB
3JIEKTPUYECKOTO TOKA. 3aKOH
JIxoyns-Jlenua. DiekTpudeckue
I[ENU U MOTPEOUTETN

HaGnronenue pa3nuaHbIX BUIOB JEHCTBUS
AJIEKTPUYECKOTO TOKA U OOHAPYKEHUE ATUX
BUJIOB JE€HUCTBHUS B IIOBCEIHEBHOM KU3HU.
COopka 1 UCIIBITAHUE JICKTPUUECKOM 11enr
IIOCTOSIHHOTO TOKaA.

HN3mepenue cuibl Toka aMIIEpMETPOM.
N3mepenne anekTpruYecKoro HarpsKeHU
BOJIbTMETPOM.

[IpoBenenue v 0ObSICHEHNE OTIBITOB,
JEMOHCTPUPYIOIINX 3aBUCUMOCTh
BJICKTPUYECKOTO COITPOTUBIICHUS MIPOBOIHUKA
OT €ro JUIMHBI, IO ITONEPEYHOTO CEUYCHUS
Y MaTepuall, ONpeaeICHUE YAECIbHOIO
COIPOTUBIICHUS ITPOBOIHUKA.

HccnenoBanue 3aBUCMMOCTH CHUJIBI TOKA,
MIPOTEKAIOIIETO YEPE3 PE3UCTOP,

OT CONPOTUBJICHUS PE3UCTOPA U HAIPSIKEHUS
Ha PE3UCTOPE.

ITIpoBepka npaBuia ClI0KEHUS HATTPSKEHUN
MIPY MOCJIEI0BATETLHOM COEUHEHUH JBYX
PE3UCTOPOB.

[TIpoBepka npaBuiia 1j1si CUIIbI TOKA

IIPY NAPaAJIJIEIbHOM COCTUHEHUH PE3UCTOPOB.
AHanu3 cuTyaluil NoCciaeA0BaTEIILHOTO U
MapajyIEIbHOTO COEAMHEHUS POBOIHUKOB

B JIOMAIIIHUX JICKTPUUECKUX CETSIX.

Pemenue 3amau ¢ ucnoabp3oBanueM 3akoHa Oma
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ANEKTPUUECKON SHEPTUH B OBITY.
KopoTtkoe 3aMbikanue

1 hopMyI pacué€Ta IEKTPUIECKOTO
CONPOTUBJICHUS MPU MOCIEAOBATEILHOM U
napauieIbHOM COE€IMHEHUH TPOBOHUKOB.
Onpenenenne 9/C 1 BHyTpEHHETO
CONPOTHUBJIEHUSI UCTOYHHUKA TOKA.

[IpoBepka BrimosHEeHHs 3ak0Ha Oma

JIJISI TIOJTHOM LICTIH.

DKCIEPUMEHTAIBHOE MMOTBEPKICHHUE MTPABUII
Kupxroda.

Pemenue 3anay ¢ ucnosip3oBanuem 3akoHa Oma
JUISL TIOJTHOM LIETIN.

Onpenenenue pabOTHI IEKTPUIECKOTO TOKA,
MPOTEKAIOIIETO YEPE3 PE3UCTOP.
Ornpenenenre MOITHOCTH JIEKTPUUECKOTO
TOKa, BBIJICIIIEMOM Ha PE3UCTOPE.

[IpoBepka runoTessl: Mpy NOCIEI0BATEILHOM
COEAMHEHUH JIAMIIOYKHU U TTPOBOJIOYHOTO
pe3UCTOpa HAMPSHKEHUS CKIIaIbIBAIOTCS.
N3ydeHue BOIbTaMIIEPHBIX XapaKTEPUCTHUK
HEJIMHEWHBIX 2JIEMEHTOB (JITaMITbl HAKAJIUBAHU,
MOJTYTIPOBOHUKOBOTO JHOJ1A).

Onpenenenue KII/ narpesarensi.
OObsiCHEHUE YCTPOIMCTBA U MPUHIIUTIA
JEUCTBUA JOMAILIHUX 3JIEKTPOHATPEBATEIBHBIX
npuOOpOB.

OOBsicHEeHNE MPUYNH KOPOTKOTO 3aMBIKAHUS U
MPUHIUIA IEWCTBUS IJIABKUX
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IPENOXPAHUTEIIEH.

Pemenne 3a1a4 ¢ HCNOJIB30BaHUEM 3aKOHA
Jxoynsa-Jlenna.

Habiroienne BOZHUKHOBEHUS SJIEKTPHUUECKOTO
TOKA B )KMJIKOCTH, B ra3se.

N3ydenune nercTBhs dIEKTPUIECKOTO TOKA

2.3

MarsuTHbIC SIBICHUS

11

ITocTosiTHHBIE MAaTHUTHI.
BzanmopaencTBre MOCTOSTHHBIX
MarHuToB. MarHuTHOE MoOJIe.
MarunuTtHoe 1oJie 3eMJId U €ro
3HAYCHME IS KU3HU Ha 3eMII€.
OneiT Opcrena. MarautHoe noJie
3JIEKTPUYECKOTO TOKa. OMbIT
Awmmnepa. [Ipumenenne
3JIEKTPOMArHUTOB B TEXHUKE.
JlericTBME MarHUTHOIO I1OJIS

Ha IPOBOJHUK ¢ TOKOM. Cuna
Amrepa u onpeaeneHue eé
HaIpaBJI€HUA. DJIEKTPOIBUTATEIb
MTOCTOSTHHOTO TOKA.
Hcnonbs3oBanue
3JIEKTPOJIBUTaTENEN

B TEXHUYECKHUX YCTPOUCTBAX

Y Ha TPAHCIIOPTE

HccnenoBanrne MariuTHOTO B3aMMO/ICHCTBUS
MMOCTOSIHHBIX MarHuTOB.

N3ydeHrne MarHuTHOTO TOJISI TOCTOSIHHBIX
MarHuTOB MIPU UX 0OBEAMHEHUU U Pa3/ICICHUH.
[IpoBeneHre ONBITOB MO BU3YAJIU3AIAM TTOJIS
MMOCTOSIHHBIX MAarHUTOB.

HccnenoBanue AeUCTBUS AJIEKTPUIECKOTO TOKA
Ha MAarHUTHYIO CTPENKY.

[IpoBenenne onpITOB, AIEMOHCTPUPYIOIIAX
3aBUCHUMOCTH CHJIbI B3AUMOJCUCTBUS KATYIIKH
C TOKOM ¥ MAarHuTa OT CUJIbI U HAIPABJICHUS
TOKa B KaTyLIKE.

AHanu3 CUTyaIui MPaKTUYECKOr0 MPUMEHECHUS
3JICKTPOMArHuTOB (B OBITOBBIX TEXHHYECCKUX
YCTPOMCTBAX, MPOMBIIIJICHHOCTH, MEJIUIIMHE).
N3yuenne nercTBust MarHUTHOTO TOJIS

Ha NPOBOJHUK C TOKOM.

KoncTtpyupoBanue u n3yueHue paboThl
3JIEKTPOABUTATEIISL.

HccnenoBanue 3aBUCUMOCTH CUJIBI TOKA Y€pPeE3
3JIEKTPOJABUTATEIIb OT HANIPSKEHUS HA HEM.

59



depnepanbHan paboyas nporpamma | Pusmka. 7—9 Knaccol (yrnyb6nEHHbIN

OObsicHEHNE IPUYUH HEBBINOJIHEHUS 3aKOHA
Oma.

Nsmepenne K11/l anexrpoasurarenbHON
YCTaHOBKH.

N3ydenne npakTHIEeCKUX NPUMEHECHHUN
AJIEKTPOABUraTeNel (TpaHCIIOPT, OBITOBBIE
YCTPOMCTBA U JIp.)

2.4 | DneKTpoMarHuTHasl 7 OnbiTel @apanes. SABieHue [IpoBenieHrE OMBITOB MO UCCIEAOBAHUIO
WHTYKIUS AJIEKTPOMArHUTHOM UHIYKITUH. SIBJICHUS DJICKTPOMArHUTHON UHAYKIIUU:
[TpaBuio Jlenua. UCCIIEOBaHUE N3MEHEHUIN 3HAUEHUS U
Onektporeneparop. Crnocoosl HaIMpaBJICHNS UHIYKIIMOHHOTO TOKA.
MOJTYYEHUS JICKTPUUECKON N3yduenue nercTBuUs 3JEKTpOreHeparopa
SHEPruu. DIEKTPOCTAHIIUU MOCTOSTHHOT'O TOKa Ha MOJICJIH.
Ha BO30OHOBIIIEMBIX UCTOYHHMKAX | AHAJIU3 MPOLIECCOB U PEILIEHUE KAYECTBEHHBIX
SHEPruu. JKOJIOTHYECKUE 3a/1a4, CBA3aHHBIX C MPEe0Opa3oBaHUEM
POOIEMBbI SHEPTETUKH. MEXaHUYECKOU SHEPTUU B JICKTPUUECKYIO
TomnuBHBIE 2JIEMEHTHI U Ha 3JIEKTPOCTAHIUAX PA3JIMYHBIX TUIIOB
AIEKTPOMOOHUITH (Ha HEBO30OHOBJISIEMBIX U BO30OHOBIISIEMBIX
VCTOYHHKAX SHEPTUHN)
Hroro no pazaeny 58
[ToBTOpeHue u 06001IeHNE 5 Cucremarusainus u o6o6menne | Pabota ¢ Tekcramu pu3nyaeckoro coep kanus

IPEIMETHOTO COJIePIKaHus U
OTIbITA JIEATEIBHOCTH,
MPUOOPETEHHOTO IPU U3YUYCHUU
Kypca ¢usuku 8 Kacca
yIIyOJNE€HHOTO YPOBHS

10 U3yYEHHBIM TEMaM.

Pemienue 3a1a4, OTHOCAIIUXCS K PA3TMYHBIM
paszenam u TemaM Kypca ¢pu3uku 8 Kiacca,

B TOM YHCJIE 33]1a4, HHTETPUPYIOLIUX
coJiepKaHue pa3HbIX Pa3eIioB.

Brinonnenue nabopaTopHbIX pabOT U ONBITOB
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(BKITIOYAst pabOTHI M OTIBITHI M3 TIEPEYHEi

K paszenaM Kypca 8 kiiacca) B yCIOBUSX
CaMOCTOSTEJILHOTO ITAHUPOBAHUS MPOBEICHHUS
UCCcIieIoBaHMsI, BbIOOpa 1 000CHOBaHHS METOIa
U3MEpPEHUs BEJIMYMH, COOpKU
AKCIIEPUMEHTAJIbHONW YCTaHOBKH.

BrinonHenue npo0ieMHbIX 3aJaHUI TPaKTUKO-
OpUEHTHPOBAHHOTO XapakTepa (3aJaHust

10 €CTECTBEHHO-HAyYHOU IPaMOTHOCTH),

B TOM YHCJI€ 3aJaHUN C MEKIIPEIMETHBIM
coJiepykaHueM; paboThl HaJl TPYNIIOBBIMU HIIN
UH/IMBUIyaJIbHBIMU TIPOEKTaMH, CBA3aHHBIMU
C cozepkaHueM Kypca Gu3uKu 8 Kiacca
yrayOJE€HHOTO YPOBHS

OBILIEE KOJIMYECTBO 102
YACOB I10 I[TPOI'PAMME
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8 KJIACC
Haumenosanue
Ne KommuecTBo
/ pa3aeaoB U TEM IIporpammMmHOE comepkanue OcHOBHBIE BUJIBI ACATEILHOCTH 00YYaOIINXCSI
/11 JacoB
y4eOHOro npeaMera
Pa3znen 1. Mexanuueckue ABJICHUA
1.1 | Mexannueckoe 30 Mexanngyeckoe NIBUKCHUE. AHaM3 1 00CyXICHUE Pa3TUIHBIX TPUMEPOB

JIIBUOKEHUE U CIIOCOOBI
€ro OIMUCAHU

MarepuanbHas Touka. CriocoOsl
ONMCAHUsI MEXaHUYECKOTO
JIBKEHUS: TaOJIUMYHBIN,
rpaguueckuii, aHATUTUYECKHM.
Cucrema oTcuéra.
OTHOCUTENBHOCTD
MEXaHUYECKOTO IBUKCHUS.
BekTopHbIE BETMUYMHBI, ONlepalun
C BEKTOpAMH, IPOEKIUH BEKTOPA.
Paanyc-BexkTop MarepuanbHOU
TOYKH, ITEPEMEILICHUE

Ha IUIOCKOCTH. PaBHOMEpHOE
MPSIMOJIMHEWHOE JIBUKEHHE.
HepasHoMepHOE npsiMmonuHeHoe
nBmxenne. CpeHss u
MTHOBEHHAs! CKOPOCTb TeNa

TP HEPABHOMEPHOM JIBUKECHUU.
Yckopenue. PaBHOYCKOpEHHOE
MIPSIMOJIMHEWHOE IBUKCHUE.

VY ckopenue cBOOOIHOTO MaICHHUS.

MEXaHHYECKOTO JBUKEHHS.

OO6cyx1eHre rpaHul] IPUMEHUMOCTH MOJEN
«MaTepuagbHas TOYKay.

Onucanne pealbHbIX CIIy4acB MEXAHUYECKOTO
JBWKEHUS Pa3IUYHbIMU CIIOCOOAMHU
(ypaBHEHUE, TabnuIa, rpaduk).

AHaJIN3 )KU3HEHHBIX CUTyallMi, B KOTOPBIX
IPOSIBIISIETCS] OTHOCUTEIIBHOCTD
MEXaHHYECKOTO ABUKEHHS.

Halnronenne MexaHn4eckoro ABMKEHUS Tela
OTHOCHUTEIIBHO PAa3HbIX TEJI OTCYETA.
CpaBHeHuE IMyTel U TPACKTOPUN IBUKEHUS
OJIHOTO M TOI'O € TeJa OTHOCUTENIBHO Pa3HBIX
TEJI OTCYETA.

AHanu3 Tekcrta ["anuiest 00 OTHOCUTENBHOCTU
JNBW>KECHUS; BBITIOJIHEHNE 3aJaHUI 110 TEKCTY
(CMBICTIOBOE UTCHHE).

Ornpenenenue cpeaHeERl CKOPOCTH CKOJIbKEHUS
OpycKa WU IBHXKEHUS IIapuKa M0 HAKIOHHOU
IIJIOCKOCTH.
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Omnbitel ['anunest.
I'padmueckas nHTEpHIpETALIMS
YCKOPEHUS, CKOPOCTH,
MIPONAEHHOTO IIyTH U
HNEepeMELCHUS IS
MPSMOJIMHEWMHOTO JIBUKEHU.
JIBu>keHue Tesna, OpoIeHHOTO
MO/ YIJIOM K TOPU30HTY.
JIBUKEHUE IO OKPY>KHOCTH.
JIuHelHas CKOPOCTh, YIJIoBas
CKOPOCTb, IIEPUOJI ¥ 4aCTOTA
oOpalnieHus pu paBHOMEPHOM
JBUKEHUU IO OKPY>KHOCTH.
CKopocCTh U YCKOpPEHHE

IIPU IBUKEHHUH T10 OKPY>KHOCTH

AHanm3 1 00CcyXIeHHEe ClIOCO00B
npUOIMAKEHHOTO OTPEIETICHUSI MTHOBEHHOM
CKOpPOCTH.

Onpenenenre CKOPOCTA PABHOMEPHOTO
JBI>KEHUS (IIapyuKa B )KUIKOCTH, MOJICIIH
AJIEKTPUUECKOTO aBTOMOOUJIS U T. 11.).
Onpenenenue myTy, NPOUICHHOTO 3a IAHHBIN
IPOMEKYTOK BPEMEHH, U CKOPOCTH TeJia

1o rpaduKy 3aBUCUMOCTH IYyTH PABHOMEPHOTO
JBUXKEHUSI OT BPEMEHH.

OO0cyx1eHue BO3MOXKHBIX TPUHIIUIIOB
JEUCTBUS TPUOOPOB, U3MEPSIOIITUX CKOPOCTh
(criuIOMETpPOB).

Brrunciienre myTy u CKOpOCTH IIPU
PaBHOYCKOPEHHOM MPSMOJUHEHHOM JBUKCHUU
Tena.

Onpenenenne npolIeHHOTO MyTH U YCKOPEHHUS
JBIKCHUS TeJia 1o rpaduKy 3aBUCUMOCTH
CKOPOCTH PaBHOYCKOPEHHOTO
NPSIMOJIMHEWHOTO JIBUXKCHUS TeJIa OT BPEMEHH.
Ornpenenenue yCKOpeHHs Tena

IIPU PAaBHOYCKOPEHHOM JIBUKEHUU

10 HAKJIOHHOM THIOCKOCTH.

Hccnenoanne 3aBUCUMOCTH IIyTH OT BPEMEHH
IIPU PAaBHOYCKOPEHHOM JBHKEHUHU

0e3 Ha4YalIbHON CKOPOCTH.

IIpoBepka runoressr:
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€CJIM IPU PABHOYCKOPEHHOM JIBUKEHUU
0e3 HauaIbHON CKOPOCTH ITyTH OTHOCATCS KaK
PSA HEYETHBIX YUCEII, TO BPEMEHA OJINHAKOBBI.
HccnenoBanue ABM>XEHUS Tela, OpOLIEHHOTO
HOJT YIJIOM K TOPU30HTY.

N3MmepeHue neproja v 4acToThl OOpaIieHus
TeNa 10 OKPYKHOCTH.

Pemenne 3a1au Ha ornpezeseHue
KMHEMAaTUYECKUX XapaKTePUCTUK
MEXaHUYECKOTO JBMXKCHUS Pa3IMYHbIX BHJIOB.
PacnioznaBanue u npuOIMKEHHOE ONKUCaHNE
Pa3IMYHBIX BUJOB MEXAHUYECKOTO IBMXKCHHUS
B IPUPOJI€ U TEXHUKE (Ha MpUMepax CBOOOIHO
NaJaroluX Tej, IBUKEHHS )KUBOTHBIX,
HEOECHBIX TeJl, TPAHCIIOPTHBIX CPEACTB U JIp.)

1.2

B3aumoneiictBue Tei

18

Bekrop cubl.
PaBHOzelicTBYrOIIAs CUJIa.
[Tepseb1it 3akoH HproTOHA.
Bropoii 3akoH Herotona.
Tpernii 3akoH HproToHa.
[IpuHIMD Cynepno3uIMy CHUIL.
Cuna ynpyroctu. 3akoH ['yka.
Cuna TpeHus: cuia TpeHHs
CKOJIB)KCHMS, CHJIA TPEHHUS ITOKOS,
JIpYTU€ BUABI TPEHUS.
Koaddunment tpenus.
JIBrKEHUE TeIl IO OKPYKHOCTH

HaGironenne u 00cysk1IeHHE ONBITOB

C IBIKCHUEM TeJia ITPU YMCHBIIICHUN BITHSTHHSI
JAPYTHX TeJl, MPEISATCTBYIOMINX JIBHKCHHIO.
Amnanm3 tekcra ['anutes ¢ onucaHuem
MBICJICHHOTO SKCIIEPUMECHTA,
00OCHOBBIBAIOIIETO 3aKOH HHEPITUH;
BBITIOJTHCHHE 33JIaHUH 110 TECKCTY
(CMBICJIOBOE UTEHUE).

OO0cyx1eHre BO3MOYXXHOCTH BBIITOJTHCHUS
3aKOHA WHEPIIMU B PA3IMYHBIX CHCTEMax
OTCU€Ta.

HaGnronenue u 00CyKaeHne MEXaHMIeCKIX
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MO/ ICUCTBUEM HECKOJIBKUX CHII.
3akoH bepHymn u nogbEMHas
cuna kpbuia. CoBpeMEHHbIE
JI€TaTEIbHbIE aNllapaThl, Cy1a
Ha MOJABOAHBIX KPBUIbSX,
AHTUKPBLIO HA CKOPOCTHBIX
aBTOMOOMIAX. JIBIDKCHHE oe31a
Ha MarHUTHOW MOJYIIIKE.

Cuia TSKECTH M 3aKOH
BCEMUPHOTO TATOTEHUS.
JIBU>KEHHE TENT BOKPYT
IrPaBUTAIIMOHHOTO LIEHTPA

(B TOM 4HCJII€ TIJIAHET BOKPYT
Counnna). IlepBas kocMu4eckas
cKopocTh. HeBecoMocTh 1
neperpy3KH.

PaBHOBeCcHe MaTepuanbHOU

TOYKH. AGCOITIOTHO TBEPAOE TEIIO.

PaBHoOBecue TBEpIOTO TENA

C 3aKpEIUIEHHOMN OCBHIO BpallCHUS.

MowmenT cuiibl. LleHTp TsxecTu

SIBJICHUM, TPOUCXOASIINX B CUCTEME OTCUETA
«Tenexka» mpu e€ paBHOMEPHOM U
YCKOPEHHOM JBUXCHUU OTHOCUTEIHLHO
KaOuHeTa QUBUKH.

JIelicTBUS ¢ BEKTOPaMH CHUJI: BBITIOJIHEHUE
3aJlaHUH 1O CII0KEHUIO U BEIYUTAHUIO
BEKTOPOB.

HaGnronenue u/mnu npoBeeHUE OIBITOB,
JEMOHCTPHUPYIOIINX 3aBUCHMOCTh YCKOPECHHUS
Tea OT MPUJIOKEHHOM K HEMY CHJIBI U MaCChl
Tena.

Perrenre KomMuecTBEHHBIX U Ka4€CTBEHHBIX
3aJ1a4 C UCIOJIb30BaHUEM U3YUYEHHOTO
MaTtepuana.

AHau3 ¥ 00BICHEHUE SIBJICHUM

C HCII0JIb30BaHKUEM BTOpOro 3akoHa HeloToHa.
Onpenenenue KECTKOCTU MPYKUHBI.

AHanu3 cuTyanmii, B KOTOPBIX HAOIIOJat0TCs
ynpyrue neopmaiuu, 1 uX 00bSICHEHHE

C UCIIOJIb30BaHUEM 3aKOHa | yKa.
HccnenoBanme 3aBUCHMOCTH CHITBI TPEHUS
CKOJIBKEHHS OT CHJIBl HOPMaJIbHOTO JIABJICHUS.
OO6cyxaeHue pe3ybTaToB UCCIICTIOBAHMUS.
Omnpenenenue K03 UIUEHTA TPSHUS
CKOJIb)KEHUSI.

N3mepenue cuibl TpEHUs OKOSI.

AHamu3 MPaKTUYECKUX CUTYAIIUN U PEIIeHre
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3a/1a4, CBSI3aHHBIX C JIBUKEHHUEM TEI
110 OKPYKHOCTH O/, IEUCTBUEM CHJI TPEHUS
WU YTIPYTOCTH.

AHanu3 IBUKEHHUS TEJ TOJIBKO MO AEHCTBUEM
CHJIBI TSKECTH — CBOOOTHOTO TIAJICHUSI.
OObsicHEHUE HE3aBUCUMOCTH YCKOPEHUS
CBOOOJTHOTO MaJIEHUs OT MACChl TENA.
[IpoBeaeHue u 0ObSICHEHUE OTBITOB,
JEMOHCTPUPYIOLIUX JIEUCTBUE 3aKOHA
bepnymm.

OueHka BETMYUHBI CUIIBI TSTOTEHMUS,
NEUCTBYIOIIEH MEXKy IBYMSI TEIaMU

(1715t pa3HbIX Macc).

AHanu3 ABMKEHUSI HEOSCHBIX Tell

1o/ ICUCTBUEM CHJIBI TATOTCHUS

(C UCTOIL30BaHUEM JOTIOJTHUTEIIBHBIX
MCTOYHUKOB HH(POPMAIIHH).

AHaJIN3 OPUTHMHAIBHOTO TEKCTA,
ONMCHIBAIONIETO MPOSIBJICHUSI 3aKOHA
BCEMUPHOTO TSATOTEHUS; BBITIOJIHEHUE 3aJaHUI
0 TEKCTY (CMBICJIOBOE YTEHUE).

Hab6nronenue u 06CyKeHue OIbITOB

110 U3MEHEHUIO BECa TeJla TP YCKOPEHHOM
JIBH>KCHUU.

AHalN3 yCcII0OBU BO3HUKHOBEHHUS HEBECOMOCTH
U MIEPETPY3KHU.

AHanu3 cui, 1eUCTBYIOIIUX Ha TEJIO,
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IMOKOAIICCCs Ha OIIOPC.
OHpGI[eJ'IGHI/Ie HCHTpA TAXKCCTH PA3JIMYHBIX TCJI

1.3

3aKOHBI COXpaHCHHUA

15

Nmnynece Tena. 3menenne
UMITyJIbca. VIMITyIbC CHIIBL.
Yrpyroe u Heynpyroe
B3aMOJIENCTBHE. 3aKOHBI
VU3MEHEHHUs U COXPaHEHHUs
nMIyJibca. PeaktuBHOE
JIBHKCHUE.

Mexannueckas paboTa u
MOIITHOCTE. PaboTa chit TshkecTH,
ynpyroctu, TpeHus. CBs3b
SHEPTrUuu U paboThI.
IToTeHumanbHas SHEPrus Tena,
IIOAHATOIO HAJl IOBEPXHOCTHIO
3emud. [loTenumaneHas 3Heprus
cxarou npyxuHbl. Kunernueckas
sHeprus. Teopema

0 KHHETUYECKOMN JHEPIrUH.

3aKOH U3MEHEHUS U COXPAHEHUS
MEXaHUYECKON IHEPTUHU

Habmronenue u o0Cy)aeHre OnbITOB,
JEMOHCTPUPYIOIINX IIepeiady UMITYJIbca

MIpY B3aUMOJICHCTBUU TEJ, 3aKOH COXPAHEHUS
UMITYJIbCA MTPU a0COJIFOTHO YIPYTOM U
HEYIIPYroM B3aUMOJCHCTBUU TEJI.

AHanu3 cUTyaluii B OKpy>Karoliei xKu3Hu

C UCIOJIb30BaHUEM 3aKOHA COXPaHEHUS
MMITYJIbCA.

Pacrnio3znaBaHue sIBJICHUS PEAKTUBHOTO
JBUKCHUS B IPUPOJIE U TEXHUKE.

[IpumMeHeHue 3aKOHA COXpaHEHUST UMITYJIbCa
IJIs1 pacu€ra pe3yabTaToB B3aUMOICHCTBUS T
(Ha mpuMepax HEYNPYroro B3auMoIeHCTBUS,
YIPYTOro [EHTPATIBHOTO B3aUMOJICHCTBUS JBYX
OJIMHAKOBBIX TEJ, OJTHO U3 KOTOPBIX
HETIOJIBUIKHO).

Omnpenenenre pabOThI CUIIBI TPESHUS

IIpU PAaBHOMEPHOM JBUKCHHUM Tesa

10 TOPHU30HTAJILHOM MOBEPXHOCTH.
Omnpenenenue pabOThI CUJIBI YIIPYTOCTH

IpU NMOJBEME IPy3a C UCIOIB30BaHUEM
HETIOJIBUYKHOTO Y MOJIBMYKHOTO OJIOKOB.
OnpeneneHne MOIIHOCTH.
DKCIEepUMEHTAIbHOE CPAaBHEHUE U3MEHEHUS
MMOTEHIMAJIbHON U KHHETUYECKOW YHEPTUM TETa
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IIPU IBUKEHUH 10 HAKJIOHHOM IIOCKOCTH.
DKcnepruMeHTalIbHAs MPOBEPKA 3aKOHA
COXpPAaHEHUSI MEXaHUYECKOU SJHEPTUH

IpU CBOOOHOM TMAJCHUH.

[Iprmenenue 3aKkoHa COXpaHEHUS
MEXaHHYECKOMN JHEPTUH ISl pacuéra
MOTEHIIMAIbHON U KHHETUYECKON SHEPTU
Tena.

Pemenue 3ana4 ¢ HCIOIB30BaHUEM 3aKOHA
COXPAaHEHUS MEXaHUYECKOU JHEPIUU

Hroro no pazneny

63

Pa3nen 2. MexaHnuyecKHne KOJIE0AHUS U BOJIHBI

2.1

MexaHn4ueCcKue
KOJIcOaHus

8

KonebarensHOE ABUKEHHE.
OCHOBHBIE XapaKTEPUCTUKH
KOJIeOaHHW: TIepHO/I, YaCTOTa,
aMIIuTyaa. I'apMoHMdeckue
KoJieOaHus. 3aTyXaromme
KosiecOanusl. BEIHYKIeHHBIC
koJieOanus. Pe3onanc.
MaremaTn4ecKkuil U py>KUHHBIN
MasTHUKU. [IpeBpaiienne
SHEPTUHU MPHU KoJeOaTeThHOM
JIBYKEHUH

HaOmronenne xoje0alnuii moa AEHCTBUEM CHUIT
TSDKECTH M YIIPYTOCTH M OOHAPYKEHHUE
OoA0OHBIX KOJIEOAHUI B OKPYIKAIOIIIEM MUPE.
AHanu3 kosiebaHul rpy3a Ha HUTU U

Ha npyxkuHe. OnpeeieHne 4acTOThI
KOJICOaHMI MaTeMaTHYECKOTO U TIPYKHHHOTO
MasITHUKOB.

Habmronenue u 00bICHEHNE SIBJICHUS
pe30HaHca.

HccnenoBanue 3aBUCUMOCTH TIEPHOIA
KOJICOaHM MTOABEIIICHHOTO K HUTH TPpy3a

OT JUIMHBI HUTH.

HccnenoBanue 3aBUCHMMOCTH MIEproaa
KOJIeOaHUH MPY>KMHHOTO MasTHUKA OT MAacChI

rpy3a.
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[TpoBepka HE3aBUCUMOCTH TIEpHOIa KoJIeOaHU I
rpy3a, MOABEIICHHOTO K JICHTE, OT MaCcChl
rpy3a.

Habmronenue u o0Cy)1eHre OnbITOB,
JEMOHCTPHUPYIOIINX 3aBUCUMOCTb ITEPHOIa
KOJIeOaHMI MPY>KMHHOTO MAasATHUKA OT MacChI
rpy3a 1 )KECTKOCTU MPYKUHBI.

[TpumeHeHre MaTeMaTHIECKOTO U TIPYKUHHOTO
MAasITHUKOB B Ka4eCTBE MOJIEJIEH IS ONMMCAHUS
KOJICOaHMI B OKPYKAIOIIEM MHUPE.

Pernrenue 3ama4, CBI3aHHBIX C BEIYUCIICHHEM
WM OIIEHKOW YacTOTHI (ITepro/ia) KoseOaHu.
N3mepenne yckopeHusi CBOOOIHOTO

agcHUs

2.2

MexaHu4eCcKUe BOJIHBI.
3BYyK

10

MexaHn4YeCcKre BOJIHBI.
IIponosibHBIE U ITONIEPEYHBIE
BOJIHBI. CBOMCTBA MEXaHUYECKHUX
BOJIH: HHTEep(epeHIus u
mudpakuus. JnrHa BOJHBI U
CKOPOCTH €€ pacipOCTPAHEHUS.
MexaHnyecKkue BOJIHBI B TBEPAOM
TeJIe, CCMCMHYECKHE BOJIHEIL.
3Byk. Pacnpoctpanenue u
OTpaKEHUE 3BYKa. [ pOMKOCTh
3ByKa M BbICOTA TOHA. Pe3oHaHc
B akycTuke. Undpa3Byk u
yJIbTpa3ByK. Mcnons3zoBanue

OOHapyXeHue U aHAJIU3 BOJTHOBBIX SIBJICHUI
B OKpY>KaloIlleM MUPE.

Habmronenue pacnpocTpaHeHus MPOAOJIbHBIX U
MONEPEYHBIX BOJH (Ha MOJICIIH) U
0OHapy»KEeHHE aHAJIOTUYHBIX BUJIOB BOJTH

B IIpUpPOJi€ (3BYK, BOJISIHBIE BOJIHBI).
[TocTaHOBKa OMBITOB MO HAOIIOACHHUIO
uHTepdepeHu u Audpakiiuu BOJIH

Ha MTOBEPXHOCTH BOJIBI.

Boiuucnenue qiHbl BOJTHBI U CKOPOCTH
pacrnpocTpaHEHHUs 3BYKOBBIX BOJIH.
HaGnronenue siBieHus OTpakeHHs 3BYKOBBIX
BOJIH.
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yJIbTPa3ByKa B COBPEMEHHBIX
TEXHOJIOTUSX

Petenue 3anay4, CBsI3aHHBIX

C pacrpoCTpaHEHUEM U OTPAXKEHUEM 3BYKa
B Pa3JIMYHBIX CpEax.

AHaJIU3 JaHHBIX O PETUCTPALIUU
3eMJIETPSICEHUI U B3PHIBOB C OMOIIIBIO
CEMICMUYECKUX BOJIH.

DKCIEepUMEHTAIBHOE ONPEIeNICHUE TPaHUILL
YaCTOTHI CJBIIIMMBIX 3BYKOBBIX KOJIEOaHUIA.
HaOmtonenue 3aBUCUMOCTH BBICOTHI 3BYKa
OT YacTOTHI (B TOM YHUCJIE C UCTIOJIb30BAHUEM
MY3bIKQJIIbHBIX UHCTPYMEHTOB).
Ha6nronenue u 00bICHEHHE SIBJICHUS
aKyCTHYECKOI'0 pe30HaHca.

AHaJIN3 OPUTHMHAIBHOTO TEKCTA,
MOCBSIIEHHOTO UCTI0JIb30BAHUIO 3BYKa

(1M yIbTpa3ByKa) B TEXHUKE (IXOI0KaIus,
yJIbTPa3BYK B MEAULIMHE U JP.); BHIIOJIHEHHUE
3a1aHUM IO TEKCTY (CMBICIIOBOE YTEHUE)

Hroro no pazuneny

18

Pa3znen 3. Di1eKTPOMATHUTHOE 10JI€ U 3JIEKTPOMATHUTHbIE BOJIHBI

3.1

DJIEKTPOMArHuTHOE
noJjie u
AIIEKTPOMArHUTHbBIC
BOJIHBI

6

DIJIEKTPOMArHUTHOE TOJIE.
DNEeKTPOMarHUTHHIE BOJIHBI.
CBOMCTBA 2JIEKTPOMArHUTHBIX
BOJIH. [1IKana 31neKTpOMarHuTHBIX
BOJIH. Mcnionb30Banue
3JEKTPOMAarHUTHBIX BOJIH

JUIsl COTOBOM CBSI3H.

[TocTpoeHue paccyKaeHHUH, 000CHOBBIBAIOIIIMX
B3aHMOCBSI3b JICKTPHUECKOTO U MATHUTHOTO
TIOJIEH.

DKCIepUMEHTAIEHOE N3YICHHUE CBOWCTB
AJIEKTPOMATrHUTHBIX BOJH (B TOM YHCTIE

C TIOMOTILI0 MOOHMIIBHOTO TeNeOoHA).

AHanu3 peHTTeHOBCKUX CHUMKOB
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Pammonoxarmms. Kocmudeckast
CBSI3b.

DneKTpoOMarHuTHas Ipupoaa
cBera. CKOpOCTh CBETA.
BonHoBEIE CBOICTBA CBETA:!
uHTepPepeHIus U JudpaKius

YeJI0BEYECKOTO OPTaHnu3Ma.
AHanu3 TEKCTOB, OMMMCHIBAIONITUX MTPOSBICHUS
AJIEKTPOMATrHUTHOTO U3Ty4YEHUS B PUPO/IE:
’KUBBIC OPTAaHU3MBI, U3ITYICHUS HEOCCHBIX TEI
(CMBICJIOBOE UTEHUE).

[IpoBeneHue u aHamU3 OMBITOB,
JEMOHCTPUPYIOIINX UHTEPPEPEHIIUIO U
Tu(pakLMIO CBETA.

Pacnio3naBanue u aHaJIU3 pa3IMYHbIX
IPUMEHEHUH 3JIEKTPOMArHUTHBIX BOJTH

B TEXHHKE.

Pemenue 3anau ¢ ucnosbp3zoBanueM Gopmys
JUTSI CKOPOCTH DJICKTPOMAarHUTHBIX BOJIH,
JUTMHBI BOJTHBI U YaCTOTHI CBETA

Hroro no pazneny

Pasznen 4. CBeTOBbBIE SIBJICHUS

4.1

3aKOHBI
pacIpoCcTpaHCHHS
CBETA

JlyueBas Mojielib CBETa U
reoOMETpUYECKask ONTHKA.
Hcrounuku ceera.
[IpssmonuHuelinoe
pacnupoCTpaHEHHE CBETA.
3atmenuns ConHua u JIyHbI.
Otpaxenue cBeta. [Lnockoe

3€pKaio. 3aKoH OTpaXCHUA CBCTA.

[TocTpoenue nzodpaxeHuit,
c(hOPMHUPOBAHHBIX 3€PKAJIOM.
[Ipenomnenue cBera. 3akoH

HaGntogenue onbIToB, JEMOHCTPUPYIOMIMX
SBJICHHE MPSMOJIMHEHHOTO paclpoCTpaHEHUs
cBeTa (BOBHUKHOBEHUE TEHU U MOJYTEHU), U UX
MHTEPIPETALNs C UCIIOIb30BAaHUEM MTOHATHUS
CBETOBOI'O JIyyYa.

OOBbscHEHHE U MOJIETTUPOBAHUE COTHEYHOTO U
JIYHHOT'O 3aTMEHUMU.

HccnenoBaHue 3aBUCUMOCTH YIJIa OTPAaXKEHUS
CBETOBOTIO JIy4a OT yrJja IaJeHusl.

N3ydenne cBOMCTB N300paeHUs B MJIOCKOM
3epKaie.
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IMPpCIIOMJICHUS CBCTA. [lonHoE
OTPAKCHHUC CBCTA.
Hcnonb30BaHuE MOJTHOTO
OTPa’XCHUA B OIITUICCKHUX
CBCTOBOJAX, OIITOBOJIOKOHHAA
CBA3b

Habnrooenue u obwacuenue onvimos

10 NOJIYYeHUIO U300PANCeHULL 8 BOCHYIMOM U
8bINYKIIOM 3€PKANAX.

Hab6aronenne n oObsICHEHHE OIBITOB

10 TIPEJIOMJICHUIO CBETA Ha TPAHUIIC
Pa3JIMYHBIX CPEJl, B TOM YHCJIE ONBITOB

C BHYTPEHHUM OTPKCHHEM.

N3ydenune npuHIMNA TEUCTBUS ONITUYECKOTO
CBETOBO/IA.

HccnenoBanue 3aBUCUMOCTH yTiia
MIPEJIOMIICHHS OT yTJIa MaJICHUs] CBETOBOIO JTyda
Ha TPAHUIIC «BO3IyX—CTCKIION.
PacmoznaBanue sBIEHUN OTpaKECHUS U
IIPEJIOMIICHHS CBETA B TTOBCEHEBHOM JKU3HHU.
Amnanns 1 00bICHEHHUE ABJICHHUS ONITHYECKOIO
MHpaxa.

Perrenue 3a1a4 ¢ NCIIOIb30BaHUEM 3aKOHOB
OTpaXXEHUS U MIPEIIOMIICHHSI CBETA

4.2

JIMH3BI 1 onTHYECKUE
puodoOpHI

JIuH3a, X0[ JIyden B JIMH3E.
dopmyiia TOHKOH JIUH3BI.
[TocTpoenune n300pakeHui,
c(hOpMUPOBAHHBIX TOHKON
auH30i. OnTryeckas cucrema
doToamnmapara, MHKPOCKOIIA

u Teneckomna. ['na3, kak
ONTUYECKAs] CUCTEMA.
brnuzopykocTh 1 JanbHO30PKOCTh

[Tonyuenue nzo0pakxeHUM ¢ TOMOIIIBIO
cobuparolei U paccenBarolleu JIMH3.
Omnpenenenre GOKYCHOTO PacCTOSIHUS U
ONTHUYECKOU CUJTbI COOMPAIOIIEH JIMH3BI.
Pemenne 3ama4 Ha mocTpoeHue H300paKeHUH
B coOMparomeil 1 paccenBaroei JTMH3aX.
Pemenue 3ana4 Ha npuMeHeHUE POPMYJIIbI
JIUH3BI.

AHaJIN3 yCTpOUCTBA U IPUHIUIIA JEHCTBUS
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HEKOTOPBIX ONTHYECKUX IPUOOPOB:
(oroanmnapara, MUKPOCKOIIA, TEIECKOIIA.
AHanu3 siBIeHU OJIM30PYKOCTH U
JNAJIbHO30PKOCTU IIPU U3YYCHUU MOJIEIIN IJ1a3a,
IIPUHLIAIIA TEUCTBUSA OYKOB

4.3 | Paznoxenue 6e10ro 2 Paznoxenue 6enoro cBeta B Habmronenue u 00bsICHEHHUE OTBITOB
CBETa B CIIEKTP cnektp. OnbiTel HeroTOHA. 0 Pa3JI0KEHUIO OEJIOTO CBETA B CIIEKTP.
CrioxeHune CrieKTpaabHbIX Habmronenue u 00bsICHEHUE ONBITOB
1BeToB. Jlucnepcus creta IO TTOJTYYCHHIO OCJIOTO CBETa MPH CI0KESHUN
CBETa Pa3HbIX I[BETOB.
[IpoBenenue u 0OBICHEHHE OMBITOB
10 BOCTIPUATHIO I[BETA MPEAMETOB IIPH UX
HAOJTFOICHUH Yepe3 IIBETOBBIC (PHITBTPHI
(LIBETHBIE OYKH)
Hroro mo pazaemy 16
Pa3znen 5. KBaHTOBBIE SIBJICHUS
5.1 | Ucniyckanue u 4 Omneitel Pesepdopaa u O6cyxnenue 1ienu onbiToB Pesepdopna

IIOIJIOIICHUEC CBCTA
aTOMOM

IJTAaHETapHas MOJIEJIb aTOMa.
Mopnaens atoma bopa.
Hcnyckanue u normioueHme cBeTa
atomoM. KBanTel. JIunengartelie
CIIEKTPHI

10 UCCJIEIOBAHUIO ATOMOB, BbIJBUKECHHE
TUIIOTE3 O BO3MOXKHBIX PE3YyJIbTaTax OINbITOB

B 3aBUCHMOCTH OT MPEANOIAracMoro CTpOCHUs
aTOMOB, (POPMYJIMPOBAHUE BHIBOJIOB

U3 PE3YyJbTAaTOB OIBITOB.

OO6cyxaeHne TpOTUBOPEUHA TTaHETAPHOU
MOJENIN aTOMa U OCHOBAHUU JJIs1 TUTIOTE3bI
Bbopa o crairioHapHbIX OpOUTaX 3JIEKTPOHOB.
N3ydenue cnekTpoB U3Iy4EHUs U
MOTJIOUIEHUS.
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N3ydenune cCnekTpoB pa3IMdHbIX T'a30B.
Habuto1eHne CIUIOMIHBIX U JIMHEHYaThIX
CIIEKTPOB HU3JIyYEHHUsI PA3IMYHBIX BEIIECTB.
OOBbscHEHNE INHENYAThIX CIIEKTPOB
U3JIy4YCHUS

5.2

Ctpoenue aToMHOT0
anpa

PanpunoaktuBHOCTh. Anbda-, OeTa-
u ramMmMma-u3inydenus. Ctpoenue
aToOMHOTO siapa. HykimonHas
MOJIEJIb ATOMHOTO sipa.
N3otonbl. PannoakTuBHbIE
npespauieHus. [lepuon
MOJTypacmajia aTOMHBIX SIIIEP.
JlelicTBHE paMOAKTUBHBIX
V3JIyYCHUH HA )KUBbIC
OpTraHu3MBbI. 3aluTa

OT PaJMOAKTUBHOIO U3ITYyYEHUS

OO0cyx1eHre BO3MOXKHBIX TUIIOTE3 O MOJIETISX
CTPOEHUS Spa.

Onpenenenue cocrasa siiep Mo 33 JaHHBIM
MAaCCOBBIM H 3apsAI0BbIM YHCIIAM U

T10 TIOJIOKECHUIO B IIEPUOAUYECKON CUCTEME
3JIEMEHTOB.

[Ipumepsl aHamu3a U3MEHEHHUS COCTaBA sApa U
€ro MOJIOKEHUS B IEPUOJUUECKON CUCTEME
MIPU paAOAKTUBHOCTH.

HccnenoBanue TpeKOB: U3MEPEHUE SHEPTUN
YaCTUIbI IO TOPMO3HOMY ITyTH

(o doTorpadusim).

Habmonenue tpekoB B kamepe Busbcona.
N3yuenune paboThl CUETUNKA HOHUZHPYIOIITUX
W3JIyYEHU .

Perucrpanus nzmydeHus: npupoOIHBIX
MHHEPAJIOB U MPOAYKTOB.

N3mepenne pagroakTUBHOTO (oHA.
OGHapyxeHue 1 u3MepeHue paaruauoOHHOTO
¢doHa ¢ TOMOIIBIO T03UMETPA, OIICHKA €TO
WHTEHCUBHOCTHU.
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Amnann3 OMOJOTHYCCKUX H3MCHCHUH,
MPOUCXOSIINX O] ACHCTBUEM
PaINOaKTUBHBIX U3TyYCHUH.
[TpuMepsbl uCTONIb30BaHUS PAIMOAKTUBHBIX
U3JIy4YEHUN B MEIUIIMHE
5.3 | SnepHble peakiuu 7 SAnepHbie peakuu. 3aKOHbI [TpumMepb! UCIOIB30BaHUS 3aKOHOB
COXpaHEHUs 3apsI0BOTO U COXpaHEHUSI MACCOBBIX U 3apPsII0OBBIX YUCE
MaCCOBOTO YUCe. DHEPTrusi CBSA3U | JIJIsl OTMPEICICHUS PE3yJIbTATOB SAECPHBIX
aToMHBIX sifiep. CBsi3b MacChl U peaKIuii; aHaJIu3 BO3MOKHOCTH WITH
sHepruu. Peakmum cuaTe3a u HEBO3MOYKHOCTH SIJICPHOM PEaKITny.
neneHus sjaep. VicrouHuku OO0cyXaeHune MepCreKTHB UCII0Ib30BaHUS
sHepruu CoJHIa U 3BE3]. yIPaBJIsieMOro TEPMOSIJIEPHOTO CUHTE3A.
SAnepHast HEpreTUKA. OO0cykaeHne YKOJIOTHUYEeCKUX MTPOOJIeM U
DKOJIOTHYECKHE TPOOIEMbI IPEUMYIIECTB, CBI3aHHBIX C SIACPHOMN
SIIEPHON DHEPrEeTUKHU SHEPreTUKOU
Hroro no pazgeny 16
IHoBTOpHUTEIBLHO-00001IAOIMA MOLYJID
6.1 | Mexannueckue 6 Cucremarusanus 1 000011eHne Pemenue 3a1a4, OTHOCAIIUXCS K pa3einy
SIBIICHUS IIPEIMETHOTO COACPKAHUS U «MexaHuYecKHe SBICHUSD.
(TTOBTOPHUTENBHO- OTIBbITA JCSTEIHLHOCTH, BrinonHenue 1adopaTopHBIX pabOT U OMBITOB
o0oO0IIaronIHii PUOOPETEHHOTO TIPY U3YYECHUU | TI0O MEXaHUYECKUM SIBICHUSAM (BKJItOUasi pabOThI
MOJTYJIb) MEXaHUYECKUX SIBJICHUHN Ha ¥ OTIBITHI U3 TIEPEUHS K pa3/ieNy) B YCIOBHSIX
yrayOJeHHOM yPOBHE, CaMOCTOSITEJIEHOTO TIAHUPOBAHHMSI TIPOBEICHUS
MOJITOTOBKA K OCHOBHOMY WCCJIeIOBaHUsI, BHIOOpA 1 00OCHOBAHUS METO/1a
roCcyJIapCTBEHHOMY 3K3aMEHY U3MEpPEHUsI BEJIMUMH, COOPKH
1o Gpu3nKe AKCTIEPUMEHTAIILHON YCTAaHOBKHU
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6.2 | TerutoBbIe SIBICHUS CucremaTtu3zanus u 000011IeHNE Pemenue 3a1a4, OTHOCSAIIMXCS K pa3ieny
(ITOBTOpPUTENBHO- IPEIMETHOIO COJIEPKaHus U «TenoBble ABICHUS.
0000 IIarOIHi OMbITa AESATEIBHOCTH, Brinmonnenue nabopatopHbIX paboT U ONBITOB
MOJIYJIb) MPUOOPETEHHOTO IPU U3YUYEHUU | TIO TETJIOBBIM SIBJICHUSM (BKJIIOUasi pabOTHI U
TEIUIOBBIX SIBJICHUIA OMBITHI U3 IEPEYHS K pa3/ielly) B YCIOBUIX
Ha yriayO0JeHHOM YpPOBHE, CaMOCTOSITENIBHOTO IJIAHUPOBAHUS TIPOBEICHMUS
IOJATOTOBKA K OCHOBHOMY UCCIIEJOBaHMsI, BEIOOpA M 000CHOBaHUS METO/1a
rocyJapCTBEHHOMY 3K3aMEHY U3MEPEHMSI BEJINYUH, COOPKU
1o (uzukKe AKCIIEPUMEHTAJIBbHONU YCTaHOBKU
6.3 | DiIeKTpOMarHUTHBIE CucremaTtu3zanus u 000011IeHNE Pemienue 3a1a4, OTHOCSIIMXCA K pa3einy
SIBJICHUS IIPEIMETHOIO COACPKAHUS U «DNEKTPOMAarHUTHBIE SIBJICHUS.
(MOBTOPUTENHHO- OTbITA JEATEIBLHOCTH, BrinosnHenue nabopaTopHbIX paboT
000011aroIIHii IPUOOPETEHHOTO TIPU U3YYEHUN | M OMBITOB IO 3JIEKTPOMArHUTHBIM SIBJICHUSAM
MOJYJIb) AJIEKTPOMArHUTHBIX SIBICHUN (BKJITIOYasi pabOThI U ONBITHI U3 IEPEUHS
Ha yriyOJ€HHOM ypOBHE, K pa3zeiy) B yCIOBUSIX CAMOCTOATEIBHOTO
NOJITOTOBKA K OCHOBHOMY IUTAaHWPOBAHUS IPOBEACHUSI UCCIIEIOBAHMUS,
rocyapCTBEHHOMY SK3aMEHY BbIOOpa M 0OOCHOBAHMSI METO/1a U3MEPEHUS
1o gu3suke BEJIMYMH, COOPKH SKCIIEPUMEHTAIBHON
YCTaHOBKHU
6.4 | CBeToBBIC SBICHHUSI Cucremarusanus u 00001IeHE Pewenne 3a1a4, OTHOCSIIMXCS K pa3ieny

(MOBTOPUTENBHO-
0000IIaronIni
MOJLYJIb)

PEAMETHOTO COAEPKaHUS U
OITBITA JIESITEILHOCTH,
IPUOOPETEHHOTO TP U3YUEHUN
CBETOBBIM SIBJICHUM

Ha yriayOJIeHHOM YPOBHE,
MOATrOTOBKA K OCHOBHOMY

«CBETOBBIE SIBJICHUS.

Brinonnenue 1a00paTopHbIX padOT U ONBITOB
10 CBETOBBIM SBJICHUSIM (BKJIIOYasi paOOThI U
OTIBITHI U3 NIEPEYHS K pa3zeily) B yCIOBUSIX
CaMOCTOSITEJIbHOT'O IUTAHUPOBAHMSI IPOBEICHMS
UCCIIeIOBaHUsI, BEIOOpa M1 000CHOBAHMS METO1a
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rOCyIapCTBEHHOMY YK3aMCHY
1o puszuKe

N3MCPCHU:A BCIINYHUH, C60pKI/I
BKCHGPHMGHTaHLHOﬁ YCTAaHOBKH

6.5 | IloBTOpenue u 4 Cucrematusanusa 1 000011eHE Pabora ¢ TekcTamu hU3HIECKOTO COAepKaHUs
00o01IeHNEe MIPEAMETHOTO COAEPKAHUS U 10 Kypcy (pU3uKu yriryOJIeHHOTO YPOBHSL.
OIIBITA JEATCILHOCTH, BrimonHeHue mpoOaeMHBIX 3aIaHui TTPAKTUKO-
IpPUOOPETEHHOTO MTPU U3YUYEHUU | OPUEHTHPOBAHHOTO XapakTepa (3adaHus 10
BCEro Kypca (hU3uKu €CTECTBEHHO-HAYYHON TPAMOTHOCTH), B TOM
yTIyOJIEHHOTO YPOBHS, YUCJIe 33JIaHAH C MEXITPEAMETHBIM
MMOATOTOBKA K OCHOBHOMY COJICp)KaHHUEM.
rOCyJapCTBEHHOMY DK3aMEeHY PaboTa Hax rpynmoBEIMU WITH
1o pusuKe WHIUBUyaJIbHBIMU TIPOSKTaMH, CBSI3aHHBIMU
C coJiepaHueM Kypca GU3MKU yriayOJIeHHOTO
YPOBHSI
Uroro no pazneny 17
OBILIEE KOJIMYECTBO 136
YACOB I10 ITPOI'PAMME
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HOYPOYHOE IINTAHUPOBAHUE

depnepanbHan paboyas nporpamma | Pusnka. 7—9 Knaccbl (yrnyb6nEHHbIN

7 KIIACC
Ne Tema ypoka KonnuectBo vacos Jara DIIEKTPOHHBIE
/T Bcero| Kourponbhsie || IIpaktuueckue || A3YICHUA LHQpoBbIe
paboTHI paboTHI 00pa3oBaTeNbHbIE
pecypchl
1 |®usuka — Hayka o mpupoje. SBiIeHUs TPUPOIbI 1
2 | Pusuyueckue sBICHUS 1
3 |Pusnyeckue BeNUYUHBL. Pa3zMepHOCTS. 1
®uznueckue npudopsl. [lorpemnoct npu
MPSIMBIX U3MEPEHUSIX
4  |[Ypoxk-uccnenoanue "M3mepeHue TMHENHBIX 1 1
pa3MepOB TEI U NPOMEKYTKOB BPEMEHU |
5 |/IaboparopHnas pabota "M3mepenue 00bEMa 1 1
YKUJIKOCTH U TBEPIOTO Tema"
6 |JlaGopaTopHas pabota "OmnpeneneHue pa3mepoB 1 1
MaJibIx Tesl. Meron psiioB”
7/ |Metoabl HaydyHOTO MO3HaHUs. OnucaHue 1
(bU3NYECKUX SBICHHUM C TIOMOIIBIO MOJIeTICH
8 ||[Ypoxk-uccnenosanue "[IpoBepka rumnoTess: 1 1
JaJTbHOCTD MOJIETA MIAPUKA, TyIIEHHOTO
TOPHU30HTAILHO, TEM OOJIbIIEe, YeM OOJIbIIe
BBICOTA ITyCKa"
9 |[Crpoenue BemecTBa. OMBITHI, TOKa3bIBAOIIHE 1

JUCKPCTHOC CTPOCHUC BCIICCTBA
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depnepanbHan paboyas nporpamma | Pusnka. 7—9 Knaccbl (yrnyb6nEHHbIN

Ne Tema ypoka KonnuectBo vacos Jara DIIEKTPOHHBIE
n/m Bcero|| Konrposbhbie || [Tpaktuueckue || U3YICHHIA QpoBbIe
paGoTHI paGoTHI oOpazoBarebHbIE
pecypchl
10 |JIabopatopHas pabota "O1eHKa AuamMeTpa aroMma 1 1
METOJ/IOM PSZIOB (C UCIIOJIH30BAHUEM
dboTorpaduii)"
11 ||Ypok-uccnenoBanue "HabmroaeHne TemioBoro 1 1
pacimpenusi ra3oB. OMNbITH 10 00HAPYKEHUIO
JIEUCTBUS CUJT MOJIEKYJIIPHOTO MPUTSHKEHUS"
12 | dBmxenue yactui BemecTra. Juddysus. 1
BpoyHOBCKO€ BUKEHUE
13 |Ypok-uccnenosanue "Habmonenne u oobsicHeHNe| 1 1
OpOYHOBCKOTO JABM>KEHUS U 1upPy3un”
14 |BzaumopeiicTBHE YaCTUI] BEUIECTBA: IPUTSIKEHUE 1
U OTTAJIKUBAHUE
15 |Arperartubie coctosinus BemectBa. OcodenHoctu | 1
arperaTHbIX COCTOSIHUN BOJIbI
16 |Mexanuueckoe npmwkenue. [1yTh, TpaekTopus, 1
NepEMEILICHHE
17 ||[PaBHOMEpHOE U HEPABHOMEPHOE JIBUKEHUE. 1
CkopocTb
18 |HaxoxaeHue CKOpoCTH, TyTH U BPEMEHH MpU 1
PaBHOMEPHOM IPSMOJIMHEHHOM JIBH)KCHUH
19 |JlaGopatopHas padota "OnpeaeneHue CKOPOCTH 1 1

PaBHOMEPHOTO JBMKEHUS"
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depnepanbHan paboyas nporpamma | Pusnka. 7—9 Knaccbl (yrnyb6nEHHbIN

Ne Tema ypoka KonnuectBo vacos Jara DIIEKTPOHHBIE
/T Bcero|| Konrposbhbie || [Tpaktuueckue || U3YICHHIA QpoBbIe
paGoTHI paGoTHI oOpazoBarebHbIE
pecypchl
20 |["paduku npAMOIMHEHHOTO paBHOMEPHOTO 1
JIBIKEHUS
21 |Pemenue 3amad o Teme "Pacuet cpenneit 1
CKopocTH"
22 |JlaGopaTopHas pabota "OnpeneneHue cpeaHen 1 1
CKOPOCTHU CKOJBKEHUS OpyCKa WJIH IIapuKa 1Mo
HAKJIOHHOU IUTOCKOCTH"
23 |OtHOCHTETBHOCTH NBIOKCHUS. CIIOXKEHNE 1
CKOpPOCTEN NPU NMapajieIbHOM JABUKECHUU
24 |llonmyuenue u aHaian3 rpaduKOB 3aBUCUMOCTH 1
MyTH U CKOPOCTH JIBI)KCHHS OT BpEMEHU
25 |(Pemienue rpadgudeckux 3aaad mo TemMe 1
"Mexanuka. PaBHOMepHOE IPSIMOIMHENHOE
nBIkeHue"
26 |SIBneHue mHepuwH. 3aKOH WHEPITUU 1
27 |B3aumopeiicTBue Ten Kak MPUYMHA U3MEHEHUS 1
ckopocTu. Macca Tena kak Mepa HHEpTHOCTH Telia
IIPY MOCTYNATEIIbHOM JIBHKEHUN
28 |[Vpok-uccnenoanue "CpaBHeHHE MacC MO 1 1
B3aMMOJICUCTBUIO TET"
29 |[lnoTHOCTH BelecTBa 1
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depnepanbHan paboyas nporpamma | Pusnka. 7—9 Knaccbl (yrnyb6nEHHbIN

Ne Tema ypoka KonnuectBo vacos Jara DIIEKTPOHHBIE
n/n Bceero|| Kontponsasie || [Ipakriueckue || 13YTCHHA udpoBbIe
paBoTbI paGoTHI oOpazoBarebHbIE
pecypchl
30 |Jlaboparopnas pabota "Onpenaenenue mioTHocTy || 1 1
TBEpIOro Tena"
31 ||Pemrenwne 3amgaud mo reme "Macca tena. [ImotHocTh| 1
BemiecTna'
32 |Cwmecu u cruiaBel. [ToBepXHOCTHAS U TMHEWHAsS 1
MJIOTHOCTh
33 |[loaroroBka Kk KOHTPOJBHOU pabOTE MO TEME 1
"®dusznka — Hayka o npupozae. [lepponavyanbHeie
CBeZIeHUST 00 aTOMHO-MOJICKYJISIPHOM CTPOCHUU
BemiecTBa. Mexanuka"
34 ||[KontpomnbHas padoTa mo teme "du3nka — Hayka 1 1
o npupoze. [lepBoHavanbHbIe CBEIEHUS 00
aTOMHO-MOJICKYJIIPHOM CTPOSHHUH BEIIECTRA.
Mexanuka"
35 ||Cuna. ABnenue Tarorenus. Cuiia TSHKECTH
36 |M3o00paxenue cuil. Pemenne 3a1a4 mo teme 1
"OnpeneneHue CUiibl TsSHKecTu"
37 ||Cuna ynpyroctu. 3akoH ['yka 1
38 ||Bec Tena. U3smepenue cui. Jlunamomerp
39 |Ypok-uccnenoranue "HalmroneHre n3aMeHEHUS 1 1

CKOPOCTH IIPH B3aUMOJECHUCTBHU TEN"
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depnepanbHan paboyas nporpamma | Pusnka. 7—9 Knaccbl (yrnyb6nEHHbIN

Ne Tema ypoka KonnuectBo vacos Jara DIIEKTPOHHBIE
n/n Bceero|| Kontponsasie || [Ipakriueckue || 13YTCHHA udpoBbIe
paBoTbI paBoTbI oOpazoBarebHbIE
pecypchl
40 |[Pemienue 3agau o teme "Cuna ynpyroctu. Bec 1
Tena'
41 |JlabopatopHas pabota "OMbITHI, 1 1
JEMOHCTPUPYIOLINE 3aBUCUMOCTh PACTSIAKEHUS
(medopmarnun) IpyKUHBI OT TPUITIOKEHHOU CHJITBI"
42 |Cuna TpeHUS
43 |Cnoxenue cuil. PaBHoaeiicTByrOmas cuia 1
44 |Pemenue 3ama4 1o teme "CroxeHue Cul. 1
PaBHozeiicTByromas cuna"
45 |[Pemenue 3ama4 o teme "B3aumoneiicTBue Ten. 1
Cuiibl B MeXaHUKe"
46 |Pemenue 3amau no teme "Cuna Tpenus". Ypok- 1
uccnenoBanue no reme "MccnenoBanue
3aBUCUMOCTH CHUJIbI TPEHUS OT IUIONIA TN
COIPUKOCHOBEHUS"
47 |JlabopatopHasi pabota "OMbITHI, 1 1
JEMOHCTPUPYIOLINE 3aBUCUMOCTh CUJIbI TPEHUS
CKOJIBKCHHUS OT CHJIBI JABJICHUS U XapaKTepa
CONPHKACAIOIIUXCS TOBEpXHOCTEN"
48 |Pemrenue 3amau mo treMe "B3anMoaelicTBIE TEN. 1
Cuiibl B MeXaHUKe"
49 |KontponwHas paboTa no teme "B3anmonaeicTeue 1 1

82




depnepanbHan paboyas nporpamma | Pusnka. 7—9 Knaccbl (yrnyb6nEHHbIN

Ne Tema ypoka KonnuectBo vacos Jara DIIEKTPOHHBIE
n/m Bcero|| Konrposbhbie || [Tpaktuueckue || U3YICHHIA LUQpoBbIe
paGoTHI paGoTHI oOpa3zoBaTebHbIC
pecypchl
Ten"
50 ||/laBmeHue TBEPABIX TEI
51 |Ypok-skcnepumeHT "CriocoObl onpeaeaeHus 1 1
JTaBJICHUS TBEPJIOTO Tea"
52 |[Ypok-uccienoBanue "3aBUCUMOCTH JTaBICHUS 1 1
rasa OT TeEMIepaTypsbl”
53 |/daBneHue xxuaKocTel u ra3oB. 3akoH [lackamns 1
54 |[THeBMaTHYECKHUE YCTPONUCTBA 1
55 |3aBHUCHUMOCTH TAaBJICHUS KUJIKOCTHU OT TITyOUHBI 1
56 |'mapocraTHyecKuii mapaaokc 1
57 |[Ypok-tipoekT "M3ydeHne cooOmaronuxcs 1
cocyaoB"
58 ||Ypoxk-koupepentus "I 'uapaBindeckue 1
MEXaHU3MBbI"
59 |[Mcmonp30BaHue BLICOKUX JaBJICHUH B 1
COBPEMCHHBIX TEXHOJIOTHSIX
60 |Pemenue 3amau o teme "JlaBiaeHue kugkocTu"
61 [Armocdepa 3emin ¥ TPUYUHBI €€ CYIIIECTBOBAHUS
62 |(Ypoxk-uccnenosanue "lIposiBienue nencTBus 1 1

aTMOC(EpHOTo naBieHus"
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depnepanbHan paboyas nporpamma | Pusnka. 7—9 Knaccbl (yrnyb6nEHHbIN

Ne Tema ypoka KonnuectBo vacos Jara DIIEKTPOHHBIE
n/n Bceero|| Kontponsasie || [Ipakriueckue || 13YTCHHA udpoBbIe
paBoTbI paBoTbI oOpazoBarebHbIE
pecypchl
63 (U3mepenue armocdeproro nasiaeHusi. OnbIt 1
Toppuuesm
64 (3aBHCHMOCTH aTMOC(HEPHOTO JTABJICHUS OT 1
BBICOTHI HaJl YpoBHeM Mops. [Ipubopsr mist
U3MEpPEHUs aTMOC(HEPHOTO AaBICHUS
65 (bapomerp-anepounn. ATMochepHOe TaBICHHE HA 1
pa3IMYHBIX BEICOTAX
66 (BwrTamkuBaromias cuina. 3akoH Apxumena 1
67 |Pemenue 3agau mo reme "3akoH Apxumena” 1
68 |Ypoxk-uccienoBanue "IKCEpUMEHTAIBHOE 1 1
oOHapy>KeHHE JEHCTBUS KUJKOCTH U Ta3a Ha
MOTPYKEHHOE B HUX TEJO"
69 |JlaGopaTopHas pabota "OnpeneneHue 1 1
BBITAJIKUBAIOIIEH CUJIbI, JEUCTBYIOIIECH HA TETO,
MOTPYKEHHOE B KUJIKOCThH"
70 |IInaBanue Ten 1
71 |[JTabopaTopnas pabota "HccnenoBanue 1 1
3aBUCUMOCTH Beca Tella B BOJIE OT 00beMa
MOTPYKEHHOM B KUJIKOCTb 4acTH Tena"
/2 |Bo3gyxomnaBanue. [InaBanue cyqoB
73 |[Pemenue 3aga4 no teme "3akoH Apxumena. 1
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depnepanbHan paboyas nporpamma | Pusnka. 7—9 Knaccbl (yrnyb6nEHHbIN

Ne Tema ypoka KonnuectBo vacos Jara DIIEKTPOHHBIE
n/m Bcero|| Konrposbhbie || [Tpaktuueckue || U3YICHHIA QpoBbIe
paGoTHI paGoTHI oOpazoBarebHbIE
pecypchl
YcnoBus ruiaBaHus Ter”
74 |Pemenue 3ama4 1o teme "JleficTBUE KUIKOCTU U 1
raza Ha IOrpyKEHHOE B HUX TEN0"
75 | Ypoxk-nipoekt "KoHcTpyupoBaHnue apeomerpa win | 1
JIOJIKW U ONPEACIICHUE IPy30I0AbEMHOCTH "
76 |[loxroroBka K KOHTPOJIBHON paboTe MO TeMe 1
"JlaBJI€HUE TBEPBIX TEN, ) KUAKOCTEN U ra3oB"
77 |Kontponbhas paborta o teme "JlaBneHue 1 1
TBEPJIBIX TEJI, KUJIKOCTEHN U ra3oB"
/8 |Mexanuyeckas paboTta 1
79 (MomHOCTh
80 ||Pemrenme 3am1a4d Ha ompeecHUE pabOThI U 1
MOTITHOCTH
81 |[PaboTa cuiIbl TSKECTH U CHIIBI TPEHUS 1
82 ||Pemenwue 3amau o Teme "Pabota cwiibl Tspkectr u|| 1
CUJIbI TPEHHUS"
83 |Ypok-ucciaenoanue "Pacuét MOITHOCTH, 1
pa3BUBaEMOl IPU MOIBEME MO JIECTHUILIE"
84 |IIpocThie MEXaHU3MBI 1
85 |[MomenT cumbl. [IpaBuao MOMEHTOB
86 |JIaboparopHas pabora "M3ydeHnne npaBuia 1
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depnepanbHan paboyas nporpamma | Pusnka. 7—9 Knaccbl (yrnyb6nEHHbIN

Ne Tema ypoka KonnuectBo vacos Jara DIIEKTPOHHBIE
n/n Bceero|| Kontponsasie || [Ipakriueckue || 13YTCHHA udpoBbIe
paGoTHI paGoTHI oOpazoBarebHbIE
pecypchl
pbluara JJis MOABUKHOTO M HETOIBUKHOTO
0J10KOB"
87 ||"3omoToe mpaBuiI0" MEXaHUKA 1
88 ||[Ypoxk-mipoekT "[IpoekTHpoBaHNE MOTUCTIACTOB C 1
3aJJaHHBIMM TTapaMeTpamMu”
89 ||Ypoxk-koH(pepennus "IIpocTbie MEXaHU3MEI B 1
OBITY, TEXHUKE, )KUBBIX OpraHu3max”
90 |KoaddunueHT moje3Horo ASHCTBHUS MPOCTHIX 1
MEXaHU3MOB
91 |Jlaboparopnas pabota "Onpenenenue KI1J] 1 1
MOJIBMYKHOTO U HETIOABUKHOTO OJIOKOB"
92 |Mexanuueckas sHeprus. Kunernueckas u 1
MOTEHIMAIbHAS] DHEPT S
93 |3axoH coxpaHEHHs] MEXaHUYECKOW YHEPTHH 1
94 ||Ypok-sKcrepuMeHT "DKCIIepUMEHTAIbHOE 1
OTIpe/ICIICHUE N3MEHEHUS KHHETHYCCKOUN H
MOTCHITMAIBHON YHEPTUU TIPU CKAThIBAHUU TeJIa
110 HAKJIOHHOM TIJIOCKOCTH"
95 |[loaroroBka Kk KOHTPOJLHOM pabOTE MO TEME 1
"PaboTa 1 MolHOCTh. DHEprus"
96 ||[KontpomnbHas padoTa o teme "Pabora u 1 1
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depnepanbHan paboyas nporpamma | Pusnka. 7—9 Knaccbl (yrnyb6nEHHbIN

Ne Tema ypoka KonnuectBo vacos Jara DIIEKTPOHHBIE
n/m Bcero|| Konrposbhbie || [Tpaktuueckue || U3YICHHIA LUQpoBbIe
paBoTbI paGoTHI oOpazoBarebHbIE
pecypchl
MOIIHOCTh. DHEprUs"
97 |Pabora c TekcTamu 1o Teme "MexaHn4ecKoe 1
nBIOKeHNE"
98 |Pabora c Texctamu o Teme "CTtpoeHue 1
BelecTna"
99 |[Paborta ¢ Tekctamu 1o Teme "Cutbl B ipupoze” 1
100 |[PaboTa ¢ Tekctamu o Teme "JlaBieHne TBEPABIX 1
TEJ, JKUJIKOCTEH U ra3oB"
101 |PaGoTa ¢ TekcTamu o Teme "DHeprus" 1
102 |Pabota ¢ Tekctamu 1o Teme "[Ipocteie 1
MEXaHU3MBbI"
OBIIEE KOJIMYECTBO YACOB T1O 102 4 23
I[TPOT'PAMME
8 KUIIACC
No Tema ypoka KonmuecTBo yacos Jata DJIEKTPOHHBIE
/T Bcero| Kontponbhbie || [Tpaktiueckue | A3YICHHA upoBbie
paGoTHI paGoTHI 00pazoBaTeNbHbIE
pecypchl
1  ||OcHOBHBIE NOJOKEHUSI MOJIEKYIISIPHO- 1
KMHETHYECKOU TEOPHUH U UX OTIBITHBIC
MOTBEPKICHUS
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depnepanbHan paboyas nporpamma | Pusnka. 7—9 Knaccbl (yrnyb6nEHHbIN

No Tema ypoka KonnuectBo yacoB Jara DIIEKTPOHHBIE
n/m Bcero| Kontponbhbie || [Ipaktiueckue | A3YI1CHHA LUQpoBbIe
paBoTbI paGoTHI oOpazoBarebHbIE
pecypchl
2 |[Macca u pa3Mep aTOMOB M MOJICKYJI 1
3 |Mozaenu TBEpOTO, )KUIKOTO U Ta3000pa3HOTO 1
COCTOSIHUM BEIIECTBA
4 |[Ypok-koH(pepenuus "Kpucraminueckue u 1
amopduele Tena. ['paden. [lomyduenue
HCKYCCTBEHHBIX aJIMa30B"
5 ||CMauyuBaHueE U KamWUIPHOCTH. [loBepXHOCTHOE 1
HaATSHKEHUE
6 |TemoBoe pacHIMpeHue U CKATUE 1
7/ |TemmoBoe nBwxkenue. TemmepaTypa 1
8 | TemmeparypHble IIKaJbI 1
9 |BHyTpeHHSsI SHEPTHs U CTIOCOOBI €€ N3MCHEHUS 1
10 ||Buasl Temionepenaun 1
11 ||VYpoxk-koHbepennus "Vcnob30BaHUE TEIUIOBBIX 1
CBOMCTB BEIIIECTB U MATEPHAJIOB B IEJIAX
sHeprocoepexeHus"
12 ||KonudecTBO TEIIOTHI. Y IeNIbHAS TETNIOEMKOCTh 1
13 ||[Ypok-uccienoBanue "lIpoBepka runotesnl 1 1

JIMHEWHOW 3aBUCUMOCTH JUTHHBI CTOJIOUKA
YKUJIKOCTH B TEPMOMETPUYECKON TpyOKe OT
TeMIepaTypbl"
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depnepanbHan paboyas nporpamma | Pusnka. 7—9 Knaccbl (yrnyb6nEHHbIN

No Tema ypoka KonnuectBo yacoB Jara DIIEKTPOHHBIE
n/n Bcero|| Korrponsnsie || [Ipaxriueckue || 13YH1CHIA mudpoBbIe
paGoTHI paGoTHI oOpazoBarebHbIE
pecypchl
14 | YpaBuenue TemnoBoro OanaHca. TemnooOMeH u 1
TEIJIOBOE paBHOBecHe. 3akoH HproToHa—
Puxmana
15 |JlabopatopHas pabota "HccrnenoBanue siBneHus 1 1
TEIJI000MEeHa IPU CMEIIMBAHUH XOJIOTHOU U
ropsiyeii BojibI"
16 ||Pemenue 3amay mo teme "TeruiooOMeH u 1
TEIUIOBOE paBHOBECHUE"
17 |JlaGopatopHas padota "Onpenenenue koaudecta| 1 1
TEIJIOTHI, TIOJYYEHHOTO BOJOU MPHU TETIOOOMEHE
C HarpeThIM METAJUTMYECKUM IUIUHIPOM"
18 |IlnaBneHue u OTBEpICBaHNE KPUCTAITMUECKUAX 1
BCIECTB. Y CIbHAS TEIUIOTA TUIABJICHUS
19 |Pemenue 3amau no teme "llnaBnenue u 1
OTBEPAECBAHUE KPUCTAJUIMYECKHUX TEN"
20 |JlaGopaTopHas pabota "OnpeneneHue yaeabHOMI 1 1
TEIIOTHI IIJIaBJIEHUA JIbaa"
21 |[Vpok-uccnenoanue "CpaBHEHHE IIPOIICCCOB 1 1
TJTaBJICHUS KPUCTAIUTMYECKUX TN U Pa3MsITYeHUs
IIpY HarpeBaHUU aMOP(PHBIX T
22 |[TapooOpazoBanue u KoHaeHcalus. Mcnapenue 1
23 |[Kunenwue. Y aenbpHas TEIIOTa NapooOpa3oBaHUsI. 1
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depnepanbHan paboyas nporpamma | Pusnka. 7—9 Knaccbl (yrnyb6nEHHbIN

No Tema ypoka KonnuectBo yacoB Jara DIIEKTPOHHBIE
/T Bcero| Kontponbhbie || [Ipaktiueckue | A3YI1CHHA QpoBbIC
paGoTHI paGoTHI oOpazoBarebHbIE
pecypchl
3aBUCUMOCTh TEMIIEPATYPHI KUTIEHUS OT
aTMOC(EPHOTO JaBIICHUS
24 |Pemenue 3amau o Teme "IlapooOpazoBanue u 1
KuneHue"
25 |Ypoxk-uccnenoBanue "OObSICHCHUE 3aBUCUMOCTH 1 1
TEMIIEpaTypbl KUIICHHUS OT JaBJICHUSA "
26 |HacwimeHHBIH 1 HEHACHIIEHHBIH map. BnaxHocts || 1
BO3TyXa
27 |BmaxxHoCTh BO3MyXa U €€ U3MEpPEHUE. 1 0.5
JlaGoparopHas pabota "Omnpenenexnue
OTHOCHUTEJIbHOM BJIAXKHOCTH BO3AyXa"
28 |Pemenue 3amau nmo reMe "BiaxkHocTs" 1
29 |[Pemenue 3a1a4 ¥ aHAJIM3 CUTYaIlUM, CBA3aHHBIX C 1
SIBJICHUSIMU MICTIAPEHUS U KOHJICHCAIIUU
30 |DHeprus ToruBa. Y iejbHas TEMJI0Ta CrOpaHus
31 |[Ipunuumbl paboThl TEIIOBBIX ABUTATEICH
Bas TypOuHa. JIBurarenb BH HHET
32 |[lapoBas TypOuHa aTe YTPEHHETO 1
CTOpaHus
33 |KIIJ] TemoBoro aBuraTes 1
34 |Pemenue 3amau mo reme "KIIJ] TermmoBoro 1

nsurareis"”
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depnepanbHan paboyas nporpamma | Pusnka. 7—9 Knaccbl (yrnyb6nEHHbIN

No Tema ypoka KonnuectBo yacoB Jara DIIEKTPOHHBIE
n/n Bcero|| Korrponsnsie || [Ipaxriueckue || 13YH1CHIA udpoBbIe
paBoTbI paGoTHI oOpazoBarebHbIE
pecypchl
35 |[Ypok-koHpepeHius "TernmoBeie ABUTATEIN U 1
3alyMTa OKpyKaroiiei cpeapr"”
36 ||TerutoBbIe MOTEPH B TETUIOCETIX 1
37 |3axoH coxpaHEHHS U MIPEBPAIICHHS SHEPTUHU B 1
MEXaHUUYECKUX U TEIJIOBBIX MPOIeccax
38 |[loaroroBka K KOHTPOJBHOU pabOTe MO TEME 1
"TemnoBsle ABiIeHUA. VI3MEHEHNE arperaTHbIX
COCTOSIHMM BellecTBa'
39 |[KontponbHas padoTa o teme "TermnoBsie 1 1
aBJICHUS. VI3MEHEHNE arperaTtHbiX COCTOSIHUN
BelecTBa"
40 |Onexrtpuzanus Ten. J[Ba poaa 3apsiioB 1
41 |Ypoxk-uccnenosanue "HccienoBanue crnocobon 1 1
pa3JIMYHbBIX BEIIECTB HARJIEKTPU30BBIBATHCA "
42 |[BzaumonericTBre 3apsKeHHbBIX Tell. 3akoH Kynona
43 | Dnextpuueckoe nojue. Hanpsok€HHOCTD 1
aneKTpuyeckoro nosis. [IpuHiun cynepno3uuuu
AJIEKTPUYECKUX TTOJICH
44 |Hocutenu 3JeKTPUYECKUX 3apsIOB. 1
DnemMeHTapHbIil 3apsia. CTpoeHue aroMa
45 |3akoH COXpaHEHUs IEKTPUUECKOTO 3apsia 1
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depnepanbHan paboyas nporpamma | Pusnka. 7—9 Knaccbl (yrnyb6nEHHbIN

No Tema ypoka KonnuectBo yacoB Jara DIIEKTPOHHBIE
n/m Bcero| Kontponbhbie || [Ipaktiueckue | A3YI1CHHA LUQpoBbIe
paBoTbI paGoTHI oOpazoBarebHbIE
pecypchl
46 |[IpoBOAHUKH, TUDISKTPHUKHU U MTOTYIPOBOTHUKH 1
47 |Ypox-koHpepeHus "DIeKTpu3aius B 1
MMOBCEIHEBHOM KU3HA"
48 |[Pemenwue 3ama4 1o Teme "3aKOH COXpaHEHUS 1
AJIEKTPUYECKOTO 3apsiaa
49 |Dnexktpuueckuii ToK. Mctounmku snexktpudeckoro || 1
TOKa
50 |Ypok-uccnenoanue "MccnemoBanue 1eMCTBUS 1 1
AIEKTPUYECKOTO TOJISI HAa IPOBOJIHUKU U
JIMDJIEKTPUKHA "
51 |[DnexTpuyuecKkuil TOK B METaIax 1
52 | DnexTpuueckuii TOK B )KUIKOCTSIX U ra3ax 1
53 |[DnekTpudeckas 1emnb 1
54 ||Cuna Toka. AMIiepMeTp 1
95 | DnekTpuueckoe HamnpsikeHue. BonbTmerp 1
56 |JIabopatopnas pabota "COOpKa 1 UCTIBITAHUE 1 1
AJEKTPUYECKOM 1eMM TOCTOSHHOTO TOKa"
57 ||3aBHCHUMOCTb CUJIbI TOKA OT HAMPSKEHUA. 3aKOH 1
Oma aJ1s1 ydyacTka 1enu
58 |Jlabopartopnas padbota "HccnenoBanue 1 1

3aBUCUMOCTHU CUJIbI TOKA, IMPOTCKAIOUICTO YCPE3

92




depnepanbHan paboyas nporpamma | Pusnka. 7—9 Knaccbl (yrnyb6nEHHbIN

No Tema ypoka KonnuectBo yacoB Jara DIIEKTPOHHBIE
n/n Bcero|| Korrponsnsie || [Ipaxriueckue || 13YH1CHIA udpoBbIe
paBoTbI paGoTHI oOpazoBarebHbIE
pecypchl
PE3UCTOP, OT HAIIPSDKEHUS Ha PE3UCTOPE U
CONPOTHUBJIEHUS pe3nuctopa’
59 |[DnexTpudecKkoe COMPOTHUBIICHHE. Y JETHHOE 1
CONPOTHUBJICHUE
60 |JlaGopaTopHas pabota "OnpenencHue yaeabHOTO 1 1
COITPOTUBJICHUS POBOJHUKA"
61 |Pemenue 3amad mo Teme "DIEeKTpUUECKOE 1
COIPOTHUBIICHUE. Y AETBHOE CONMPOTUBIICHUE"
62 |Pemenue 3amay o teme "3akon Oma" 1
63 |([locnemoBarenbHOE U MapaIeIbHOE COCTUHECHMUS 1
MIPOBOJTHUKOB
64 |JlaGopaTopHas pabota "l[IpoBepka mpaBuia 1 1
CJIOKEHUS HAIIPSKEHUH TPU MOCIIEI0BATETLHOM
COEIMHEHUH JIBYX pPEe3UCTOPOB"
65 |[Pemenue 3axay nmo teme "[locaenoBarenbHoe U 1
MapajlIeTIbHOE COEAMHEHUS TIPOBOIHUKOB"
66 |[JTabopaTopnas pabota "[IpoBepka npaBuia ass 1 1
CHJTBI TOKA TIPH MTapajlIeIbHOM COCTUHECHUN
pe3ucTopoB”
67 |[Pemenue 3a1a4 Ha mpuMeHeHHe 3akoHa Oma Jyist 1

PA3JIMYHOI0 COCAMHCHHA ITPOBOJHHUKOB
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depnepanbHan paboyas nporpamma | Pusnka. 7—9 Knaccbl (yrnyb6nEHHbIN

No Tema ypoka KonnuectBo yacoB Jara DIIEKTPOHHBIE
n/n Bcero|| Korrponsnsie || [Ipaxriueckue || 13YH1CHIA udpoBbIe
paBoTbI paGoTHI oOpazoBarebHbIE
pecypchl
68 |9C u BHyTpeHHEE CONPOTUBIIEHUE HCTOYHHKA 1
ToKa. 3akoH OMa 11 IIOJTHOHU 1IeU
69 |Pemenue 3amau o reme "DJC, BHyTpeHHEE 1
COMPOTHUBJICHUE UCTOYHUKA TOKA. 3aKoH Oma st
MOJHOM enu'
70 |JlaGopaTtopHuas padota "Onpenenenue 3/1C u 1 1
BHYTPEHHETO COMPOTUBIICHUS HCTOYHUKA TOKA"
71 |[IpaBuna Kupxroda 1
72 |JlabopaTtopHas pabota "[IpoBepka npaBui 1 1
Kupxroga"
73 |Ypoxk-uccnenosanue "M3ydyenue BonbT-amMnepHbix | 1 1
XapaKTepUCTUK HEIIMHEUHBIX AJIEMEHTOB"
74 |Pabota anekTpuyeckoro Toka. MomHoOCTh 1
AIIEKTPUYECKOTO TOKA
75 |[JTabopaTopnas pabota "OnpeaeneHue padoThl U 1 1
MOIIHOCTH JIEKTPUUECKOro TOKa"
76 |[3axon J[xoyns-Jlenna. [Torpebutenu 1
AJIEKTPUYECKOro Toka. KopoTkoe 3aMbIkaHue
77 |Ypox-xkoH(pepenuus "OObsiICHEHUE U PUHLIUTI 1

JENUCTBUS TOMAIIHUX AJIEKTPOHArPEeBATEIbHBIX
npubopoB"
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depnepanbHan paboyas nporpamma | Pusnka. 7—9 Knaccbl (yrnyb6nEHHbIN

No Tema ypoka KonnuectBo yacoB Jara DIIEKTPOHHBIE
n/m Bcero|| Koutponbasie | [Ipaktrueckue || A3YICHAA LUQpoBbIe
paBoTbI paGoTHI oOpazoBarebHbIE
pecypchl
78 |IloaroToBka K KOHTPOJIBHOM paboTe 1O TEME 1
"DyeKTpUUeCcKHe 3apsiibl. 3apsHKEHHBIC TeNla U UX
B3auMoAcUCTBUSA. [I0OCTOSTHHBIN 3JIEKTPUUECKUN
TOK"
79 |KontpoisbHas pabota 1o Teme "DIeKTpudecKue 1 1
3apsibl. 3apsiKEHHBIC TEa U UX B3aUMOJICUCTBUS.
[ToCcTOSIHHBIN JEKTPUUECKUN TOK"
80 |ITocrosinHbie MarHuThl. MaruutHoe nojie 3em u || 1
€ro 3HaYeHue IS )KU3HU Ha 3eMIie
81 |Ypoxk-uccnenosanue "M3ydueHrne MarHuTHOTO 1 1
TIOJISI IOCTOSTHHBIX MAarHUTOB TIPH UX
o0beIMHEHUH U pa3feneHuu. Buzyanuzaius nomis
MOCTOSIHHBIX MarHuToB"
82 |OmbiT DpcTena. MarauTHoe mosie annekTpudeckoro| 1
TOKa
83 ||OnbiT AMiiepa. MarHuTHOE 10JIE€ KaTyIIKU C 1
ToKOM. [IprMeHeHre PJIEKTPOMAarHUTOB B TEXHUKE
84 ||Cuna Amnepa u onpenenieHue e€ HarpaBJICHUS 1
85 |[Pemenue 3amad o teme "Cuita Amriepa u
onpeesieHne e€ HanpaBIeHUus"
86 |DmekTpoaBHUTaTeNh MOCTOSHHOTO TOKA. 1

Hcrnionb30BaHuE IIEKTPOJBUTATENCH B
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depnepanbHan paboyas nporpamma | Pusnka. 7—9 Knaccbl (yrnyb6nEHHbIN

No Tema ypoka KonnuectBo yacoB Jara DIIEKTPOHHBIE
n/m Bcero| Kontponbhbie || [Ipaktiueckue | A3YI1CHHA LUQpoBbIe
paBoTbI paGoTHI oOpazoBarebHbIE
pecypchl
TEXHUYECKUX YCTPOMCTBAX U HA TPAHCIIOPTE
87 |Jlaboparopnas pabota "M3ydeHne nercTBus 1 1
MAarHUTHOTO MOJISI HA MTPOBOJIHUK C TOKOM"
88 ||Ypoxk-koH(pepenmus "[Ipaktnyeckoe npumeHerue | 1
AJeKTpoaBUrarenci'”
89 |JlaGoparopHas padota "KoHCcTpynpoBaHue u 1 1
M3y4eHHE pabOThl JICKTPOABUTATEIS "
90 |JIabopartophnas pabota "MU3mepenue KI1J] 1 1
AIEKTPOABUTATEILHON YCTAHOBKU'
91 ||OmbiTel dapajesi. 3aKOH IEKTPOMATHUTHOMN 1
nHayknud. [Tpasumo Jlenna
92 ||Ypoxk-uccnenosanue "lccnenoBanne n3aMeHEeHUH 1 1
3HAYEHMS U HaMpaBJICHUS UHIYKIIMOHHOTO TOKa"
93 |[Pemrenue 3amau mo teMme "3akoH 1
AJEKTpOMarHuTHOW uHaykuu. [Ipasumno Jlenua"
94 | Dnektporeneparop. CriocoObl MOTyUYEHUSI 1
AIIEKTPOIHEPTUH
95 ||Vpoxk-koH(pepeHtus "DAEKTPOCTAHIINHN HA 1

BO300OHOBJISIEMBIX UCTOYHHKKA 3HEprun. [IpodiieMbl

AKOJIOTUH. TOIJTUBHBIC AJIEMEHTHI U
AIEKTPOMOOMIH"
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depnepanbHan paboyas nporpamma | Pusnka. 7—9 Knaccbl (yrnyb6nEHHbIN

No Tema ypoka KonnuectBo yacoB Jara DIIEKTPOHHBIE
n/m Bcero| Kontponbhbie || [Ipaktiueckue | A3YI1CHHA LUQpoBbIe
paBoTbI paGoTHI oOpazoBarebHbIE
pecypchl
96 |[loaroroBka K KOHTPOJLHON pabOTE MO TEME 1
"DNeKTpOMarHuTHHIE SIBJICHUS "
97 |KoutponbHas paboTa "IneKTpOMarHUTHEIE 1 1
ABJICHUSA"
98 |Pab6ora c Texctamu 1o reme "Temmnosslie sBiaeHns" | 1
99 |Pabota ¢ TekcTamu 1Mo TeMe " IIEKTPUIECKUE
3apsiJibl. 3apsKCHHBIC Tella M UX B3auMoaeicTBHEe"
100 ||PaboTa ¢ TekcTamu no Teme "lTlocTosiHHBII 1
AIEKTPUYECKUN TOK"
101 |PaGoTa ¢ TekcTamu no TeMe "MaruuTHbie 1
sBJICHUS"
102 |PaboTta ¢ TekcTamu 1o TeMe "DIIeKTpOMarHuTHas 1
HHIYKIUS"
OBIIEE KOJIMYECTBO YACOB I1O ITPOTPAMME| 102 3 22.5
9 KUIIACC
No Tema ypoka KosmuecTBo yacos Hara DNEeKTPOHHbIE
i/ Bcero|| Kourposbhbie || [Ipaktuueckue || A3YTICHIA upoBbIe
paGoTHI paGoTHI 00pazoBaTeNbHbIE
pecypchl
1 [Mexanuueckoe ABWKeHHE. MaTepranbHasi TOUKa. 1
Crioco0bl OnHCaHusI MEXAaHUYECKOTO JIBHKCHUS
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depnepanbHan paboyas nporpamma | Pusnka. 7—9 Knaccbl (yrnyb6nEHHbIN

No Tema ypoka KonnuectBo yacoB ara DIIEKTPOHHBIE
n/m Bcero|| Kontpounbhbie || [Ipaktuueckue || U3YICHIA u(poBbIe
paGoTHI paGoTHI o0Opa3oBarelibHbIe
pecypchl
2 |Cucrema orcueta. OTHOCUTENHEHOCTh 1
MEXaHUYECKOTO JIBUKCHUS
3 |BexkTopHBIC BETUYMHBI, OTIEPAIMH C BEKTOPAMH, 1
IPOEKIIMU BEKTOPOB
4 ||Pagnyc-BEKTOp MaTEepHAIbHON TOUYKH, 1
NepeMeNIeHNE Ha INTIOCKOCTH
5 |[PaBHOMEpPHOE MPSIMOJIMHEIHOE IBUKEHUE 1
6 |Pemenue 3amau no teme "PaBHOMEpHOE 1
NPSIMOJIMHEWHOE JBI>KEHUE"
7 |HepaBHOMEepHOE MPSMOIMHEITHOE IBUKEHUE. 1
Cpennsisi ¥ MTHOBEHHAsi CKOPOCTh TeJja Mpu
HEPABHOMEPHOM JBUKECHUU
8 |/laGopartopHnas pabota "OnpeneneHue cpenHen 1 1
CKOPOCTHU CKOJILKEHUSI OpyCKa UITU ABUKCHUS
IapyuKa 1Mo HaKJIOHHOM TUIOCKOCTH"
9 |PaBHOYCKOpEHHOE MPSIMOJMHEHHOE IBIKCHHE. 1
YckopeHue
10 |CkopocTh paBHOYCKOPEHHOT'O MPSIMOJIMHEHHOTO 1
nerkenus. ['padux ckopoctu
11 (Pemenue 3amad no teme "CKOpPOCTh 1

PaBHOYCKOPEHHOTO MPSIMOJIMHEUHOTO JBUKEHUS"
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depnepanbHan paboyas nporpamma | Pusnka. 7—9 Knaccbl (yrnyb6nEHHbIN

No Tema ypoka KonnuectBo yacoB ara DIIEKTPOHHBIE
n/n Bcero|| Kontponsasie | [Ipaktnueckue || 13YTCHHA nudpoBbIe
paGoTHI paGoTHI o0Opa3oBarelibHbIe
pecypchl
12 |([lepemernieHue pu paBHOYCKOPEHHOM 1
PSIMOJIMHEHOM JIBUKCHUU
13 |JIabopatopHas pabota "OmnpenencHue yCKOPEHUS 1 1
T€Ja IPU PABHOYCKOPEHHOM JABUKEHHUH 11O
HAKJIOHHOM IIJIOCKOCTH"
14 |Pewmenue 3anay no teme "llepemerienne npu 1
PaBHOYCKOPEHHOM MPSAMOJIMHEWHOM JIBUKEHUN"
15 |(JIaGopatopHas padota "VcciaegoBanue 1 1
3aBUCUMOCTH MyTH OT BPEMEHU TIPU
PaBHOYCKOPEHHOM JIBUKEHUU 0€3 HauaJIbHOM
ckopoctH"
16 |[['paduueckast uHTEpHIpETAIHS YCKOPEHHUS, 1
CKOPOCTH, TPOUICHHOTO MyTH U TIEpEMEIIECHUS 151
MPSIMOJIMHEUHOTO IBUKEHUS
17 |Pemenue 3amau o teme "I'paduyeckas 1
UHTEpIIpeTalnsl YCKOPEHUSs, CKOPOCTH,
MPOMICHHOTO TTYTH U TIEpEMEIIESHUS st
NPSIMOJIMHENHOTO IBUKEHUS "
18 |Yckopenue cBo6oaHOrO nageHus. OnbIThI 1
lamunes
19 (Pemenue 3amad o Teme "Y ckopeHHe CBOOOIHOTO 1

naaeHus"
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depnepanbHan paboyas nporpamma | Pusnka. 7—9 Knaccbl (yrnyb6nEHHbIN

No Tema ypoka KonnuectBo yacoB ara DIIEKTPOHHBIE
n/n Bcero|| Kontponsasie | [Ipaktnueckue || 13YTCHHA mpoBbIe
paGoTHI paGoTHI o0Opa3oBarelibHbIe
pecypchl
20 ||/IBmxeHue Tena, OpOIIeHHOTO MOJT YTIIOM K 1
TOPU3OHTY
21 ||Pemenue 3amad mo TeMe "JIBrkeHHE Tea, 1
OpOIIEHHOTO IO/ YTJIOM K TOPU30HTY"
22 |JlabopaTtopHas pabota "VccienoBanre IBUKEHUS 1 1
TeJa, OpPOILIEHHOTO MO YTJIOM K TOPU30HTY"
23 ||Pemenue 3amad mo teMe " J[BHKEHHUE IO 1
TEeUCTBUEM YCKOPEHHS CBOOOIHOTO TaicHus"
24 | [IBvkeHUE IO OKPY>KHOCTHU 1
25 |JluneitHasi U yrioBasi CKOPOCTh, IEPHOJ M yacToTa || 1
26 ||CkOpoCTh M YCKOPEHHE TIPH JBUKCHHUH T10 1
OKPYKHOCTH
27 ||Pemenue 3aga4 mo teme "/[BrokeHHUE 110 1
OKPYX HOCTH"
28 ||Ypok-koH(pepenius "Pacrno3HaBanue u 1
pUOIMKEHHOE ONTMCAHNUE PA3TUIHBIX BUIOB
MEXaHUYECKOIro ABIOKEHUS"
29 |[loaroToBka K KOHTPOJIBHOU paboOTe MO TEME 1
"MexaHn4yecKoe IBUKEHHUE U CIIOCOOLI €r0
onucanus"
30 (KontponbHas pabota o teme "MexaHndeckoe 1 1
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depnepanbHan paboyas nporpamma | Pusnka. 7—9 Knaccbl (yrnyb6nEHHbIN

No Tema ypoka KonnuectBo yacoB ara DIIEKTPOHHBIE
n/m Bcero|| Kontpounbhbie || [Ipaktuueckue || U3YICHIA u(poBbIe
paGoTHI paGoTHI o0Opa3oBarelibHbIe
pecypchl
JIBHYKEHUE U CIIOCOOBI €r0 onucaHus"
31 ([Iepserit 3akon HeroToHa. BekTop critbl
32 |Bropoii 3akoH HproTona. PaBHOAEHCTBYOIIAS 1
cuia
33 | Tperuit 3akon Hptotona. Cyneprio3unust Cui 1
34 |Cuna ynpyroctu. 3akoH ['yka 1
35 |Pemenwne 3amaq nmo teme "Cumna ynpyroctu" 1
36 |(JIaGopaTopnas pabota "MccnenoBanue 1 1
3aBHCHMOCTH CHJIBI YIIPYTOCTH, BOSHUKAIOIICH B
MPY>KUHE, OT CTeNEeHU JedopMaliui NpyKUHbI"
37 |Cuna tpenus. Koaddumment tpenuns 1
38 |JlabGopaTopHnas pabota "OnpeneneHue 1 1
Kod(ppuIMeHTa TPEHUS CKOJBKCHHS "
39 |(JlabGoparopnas pabota "VccnenoBanue 1 1
3aBHCHUMOCTH CHUJIbI TPEHUSI CKOJILKEHHUS OT CUJIBI
HOPMAaJILHOTO JIaBJICHUS"
40 |dBmxeHue Tel M0 OKPY>KHOCTH MO JCHCTBHEM 1
HECKOJIbKUX CHUJI
41 |3akoH bepHymiu u nogbEMHAS CHUJla KpbLIa 1
42 |[Ypok-koHpepenius "CoBpeMEHHbIE JeTaTeIbHbIE

allraparsl, Cyid Ha ITIOABOAHBIX KPBIIbAX,
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depnepanbHan paboyas nporpamma | Pusnka. 7—9 Knaccbl (yrnyb6nEHHbIN

No Tema ypoka KonnuectBo yacoB ara DIIEKTPOHHBIE
n/m Bcero|| Kontpounbhbie || [Ipaktuueckue || U3YICHIA u(poBbIe
paGoTHI paGoTEI o0Opa3oBarelibHbIe
pecypchl
AHTUKPBLIO HA CKOPOCTHBIX aBTOMOOUIISIX.
JIBvokeHue moes3ia Ha MarHUTHOM moayike"
43 |Cuna TSDKECTH M 3aKOH BCEMUPHOTO TSITOTCHHUS 1
44 ||JIBr>keHHE TeJ BOKPYT TPABUTALIMOHHOTO LEHTPA. 1
[TepBast kocMuYeCKasi CKOPOCTh
45 |HeBecomMOCTh U MEPETPY3KH 1
46 ||PaBHOBecue MaTepUaIbHONU TOUYKU. AOCOIIOTHO 1
TBEPAOE TEJO
47 |MowmenTt cuibl. [IpaBuio MOMEHTOB 1
48 ||Ypoxk-uccienoBanue "OmnpeneneHue eHTpa 1 1
TSDKECTH PA3JIUYHBIX TE'"
49 |Nmmynec Tena. M3menenue nmmynbca. UMmmynse 1
CWJIbl. YIIPYTO€ U HEYNPYroe B3auMOJCICTBUE
50 (3akoHBI U3MEHEHUS U COXPAHECHUSI UMITYJIbCa 1
51 |[PeakTHBHOE NBHKEHUE 1
52 |[Pemienue 3ama4 no TeMe "3aKOH COXpaHEHUS 1
nMmnyibca. PeakTBHOE JBUKEHHE"
53 |[Mexanuyeckasi paboTa U MOIITHOCTb 1
54 (PabGota cuibl TSHKECTH, CUIIbI YIIPYTOCTH U CHUJIBI 1
TPEHUS
55 |[JTabopaTopnas padora "OnpeneiacHue padoThI 1 1
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depnepanbHan paboyas nporpamma | Pusnka. 7—9 Knaccbl (yrnyb6nEHHbIN

No Tema ypoka KonnuectBo yacoB ara DIIEKTPOHHBIE
n/n Bcero|| Kontponsasie | [Ipaktnueckue || 13YTCHHA mpoBbIe
paGoTHI paGoTHI o0Opa3oBarelibHbIe
pecypchl
CWJIbI TPEHUS MIPU PABHOMEPHOM JIBUXKEHUU Teja
110 TOPU3OHTAJIBHOW MTOBEPXHOCTH"
56 |Csi3b sHEpTUM U PabOTHI 1
57 |[JTabopaTopnas pabota "OnpeneneHue padoThl 1 1
CHUJIBI YIIPYTOCTH IIPU NOABEME Ipy3a C
HCITOJTh30BAaHNEM HEITOABMYKHOTO U TTOABUKHOTO
6s10k0B"
58 |IToTeHMambpHas SHESPTHS 1
59 |(Kunernueckas sueprus. Teopema o kunetnueckoi | 1
DHEPTUU
60 |3axkoH M3MEHEHHMS M COXPAHECHUSI MEXaHUUYECKOU 1
SHEPTUn
61 |Pemenue 3amay mo reme "3aKOHBI U3MEHEHUS U 1
COXpPAaHEHUSI MEXaHUYECKON IHEPTUH"
62 |IloaroToBka K KOHTPOJIBHOM paboTe 1Mo TeMe 1
"BzaumMojeicTBre TeN. 3aKOHbI COXpaHEHUS "
63 ||[KonTposbHas pabota 1o teme "B3aumoneiicTBue 1 1
T€J. 3AKOHBI COXPAHEHHUS "
64 |KomneoOareapHoe amxenne. OCHOBHBIE 1

XapaKTEPUCTUKHU KOJeOaHUii: Tepruo, 4acToTa,
aMIUIUTY A
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depnepanbHan paboyas nporpamma | Pusnka. 7—9 Knaccbl (yrnyb6nEHHbIN

No Tema ypoka KonnuectBo yacoB ara DIIEKTPOHHBIE
n/n Bcero|| Kontponsasie | [Ipaktnueckue || 13YTCHHA mpoBbIe
paGoTHI paGoTHI o0Opa3oBarelibHbIe
pecypchl
65 |MareMaTuuecKuil U MPYKUHHBIN MasSTHUKHU. 1 0.5
Jlabopatopnas pabota "VccnenoBanue
3aBUCUMOCTH Mepuoja KojieOaHuM Ipy3a Ha HUTU
OT JJINHBI HUTH"
66 |JlabopaTopHas pabota "VccrnenoBanue 1 1
3aBUCUMOCTH Meproa KoJieOaHUN PYKUHHOTO
MasTHUKA OT Macchl rpy3a"
67 |[apmonuueckue kosebaHus 1
68 |JlaGopaTopHas pabota "VM3MepeHne yCKOpeHUS 1 1
CBOOOIHOTO MaacHusI"
69 |3aryxatommue konebanus. BeiHyXa1eHHBIC 1
Kojebanus. Pezonanc
70 |[IpeBparmieHue sHepruu Mpu KojaeOaTEILHOM 1
JIBUKEHUU
71 ||Ypok-uccnenoBanue "lIpoBepka HE3aBUCUMOCTH 1 1
nepuo/ia Kojaebanuii rpysa, Mo BEeIIeHHOTO K
JIEHTE, OT Macchl rpy3a”
72 |MexaHWU4eCcKHEe BOJHBI: TTPOJIOJIbHBIC U 1
MOTIEPEYHbIE
73 |[CBolicTBa MEXaHWYECKHX BOJIH. J[JIMHA BOJIHBI U 1
CKOPOCTH €€ pacupOCTPAHEHUS
74 ||Ypok-uccnenoanue "HabGmronenue 1 1
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depnepanbHan paboyas nporpamma | Pusnka. 7—9 Knaccbl (yrnyb6nEHHbIN

No Tema ypoka KonnuectBo yacoB ara DIIEKTPOHHBIE
n/m Bcero|| Kontpounbhbie || [Ipaktuueckue || U3YICHIA u(poBbIe
paGoTHI paGoTHI o0Opa3oBarelibHbIe
pecypchl
UHTEpPEPEHIINH U TU(PAKIIMKU BOJIH Ha
MMOBEPXHOCTH BOJIbI"
75 ||Ypok-koH(pepeHius "MexaHu4ecKre BOJHbI B 1
TBEPAOM Tene. CelicMu4ecKue BOJIHbI"
76 |3ByK. PacmpocTpaneHne u oTpa)keHHEe 3ByKa 1
/7 ||Pemenue 3ama4 no treme "3ByK"
78 |Ypok-uccienoBanue "IKCIEpUMEHTAILHOE 1 1
oTmpe/elICHIE TPAHUI] YaCTOTHI CIBIIIIUMBIX
3BYKOBBIX KOJieOaHwmit"
79 |['poMKOCTB 3ByKa U BbICOTA TOHA. AKYCTHUECKHUI 1
pE30HaHC.
80 |(Ypoxk-uccnenosanue "HaOmroneHue u oobsicHeHue | 1 1
aKyCTHUYECKOTO pe30HaHca"
81 (Uudpa3syk u ynprpasByk. Kondepenms 1
"Hcnonp30BaHuE yabTpa3ByKa B COBPEMEHHBIX
TEXHOJIOTUsX"
82 |2neKTpOMarHuTHOE MOJe U AJIEKTPOMArHUTHbHIE 1
BOJTHBI
83 ||CBoiicTBa AJIEKTPOMArHUTHBIX BOJIH 1
84 |[Ypok-koupepenmus "[1Ikana 31eKTpOMarHUTHBIX

BoJiH. Mcnnonp30oBaHue QJICKTPOMAIrHUTHBIX BOJIH
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depnepanbHan paboyas nporpamma | Pusnka. 7—9 Knaccbl (yrnyb6nEHHbIN

No Tema ypoka KonnuectBo yacoB ara DIIEKTPOHHBIE
n/n Bcero|| Kontponsasie | [Ipaktnueckue || 13YTCHHA mpoBbIe
paGoTHI paGoTHI o0Opa3oBarelibHbIe
pecypchl
JUTsl COTOBOM cBsizu. Pannonokanus. Kocmudeckas
CBSI3b "
85 |Pemenme 3amad Ha ompeeIeHUE YacTOThI U JUTHHBI|| 1
AJIIEKTPOMATHUTHOM BOJIHBI
86 |DmexTpoMarnuTHas mpupoza cBeta. CKopocTh 1
CBeTa
87 |BomHoBBIE cBOMCTBA CBETa: MHTEPHEPEHIIUS U 1
nudpaxus
88 |JIyueBas monens cBeTa U reoMeTpudeckas onTuka. | 1
Hcrtounuku cBeta
89 |([IpsamonmHeitHOe pacpocTpaHEeHUE CBETA. 1
3atmenus Connna u JIyHbl
90 |(3akon orpaxkenus cBerta. [Imockoe 3epkaso 1
91 |[Moctpoenue nzobpaxkeHuii, cCHOPMHUPOBAHHBIX 1
3epKaJioM
92 |IIpenomiienne cBeTa. 3aKOH MPETOMIICHUS CBETA. 1
[TostHOE OTpakeHue cBeTa.
93 |JlabGopartopnas pabota "MccnenoBanue 1 1
3aBUCUMOCTH YTJIa MPETOMIICHHUS OT YTJIa MaeHus
CBETOBOIO JIyya Ha IPAHUIE «BO3AYX-CTEKIO»"
94 |[Vpok-uccienoBanue "AHanu3 U 00bICHECHUE 1 1

106




depnepanbHan paboyas nporpamma | Pusnka. 7—9 Knaccbl (yrnyb6nEHHbIN

No Tema ypoka KonnuectBo yacoB ara DIIEKTPOHHBIE
n/n Bcero|| Kontponsasie | [Ipaktnueckue || 13YTCHHA mpoBbIe
paGoTHI paGoTHI o0Opa3oBarelibHbIe
pecypchl
ONTHUYECKOTr0 Mupaxa"
95 [ Ypoxk-koupepenmus "lcnoibp30BaHNE TTOIHOTO 1
BHYTPCHHETO OTPAXCHUS: CBETOBOJIBI,
ONTUKOBOJIOKOHHAS CBSA3b"
96 |JImH3a, X0 TydeH B THMH3E 1
97 ||[®opmysa TOHKOM JIUH3BI
98 |JlabopaTopHnas padota "Onpenenenue HOKyCHOTO 1 1
PACCTOSIHUS ¥ ONITUYECKON CUIIBI coOMparoien
JIMH3bI"
99 ([Tomyuyenue n300pa>keHUI C TTOMOIIIBIO 1
cobuparomei 1 paccenBaroIeH JIMH3
100 ||Ypoxk-koudepentus "[Ipunimn neicTBus 1
ONTHYECKUX MPUOOPOB (MUKPOCKOTI, TEIECKOII,
doToamnmapar)"
101 |['na3 kak onTuyeckas cucreMa. bim3opykocTs U 1
JaTbHO30PKOCTh
102 |Paznoxenue 6enoro cera B criekTp. OnbIThI 1
HrroTona. Clio)XeHHUE CTICKTPATBHBIX IIBETOB.
Jucnepcus csera
103 |Ypoxk-npaktuky™m "HaOmroneHue u oObICHEHUE 1 1

OTIBITOB IO PA3JIOKEHUIO OEJIOro CBETAa B CIIEKTP.
[Tonyuenue 6eyoro 1BETa MPHU CIOKEHUH IIBETOB"
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No Tema ypoka KonnuectBo yacoB ara DIIEKTPOHHBIE
n/m Bcero|| Kontpounbhbie || [Ipaktuueckue || U3YICHIA u(poBbIe
paGoTHI paGoTHI o0Opa3oBarelibHbIe
pecypchl
104 || OnbrTel Pesepdopaa v manerapHas mojens atoma| 1
105 |[ToctynaTer bopa. Monens atoma bopa. 1
HcnyckaHue 1 MOrIoieHe CBETa aTOMOM.
106 | KBanTsl. JInHEH9aThIE CIEKTPHBI 1
107 || Ypok-nipaktukym "HaOmroeHne CrilonHbeiX U 1 1
JIMHENYATHIX CIIEKTPOB U3JIy4YCHUS U UCITYCKaHUS "
108 |PagnoakTuBHOCTH. Anb(ha-, 6eTa- U TamMMa- 1
U3ITyYCHUS
109 | Ctpoenue atomHoro sigpa. Hykimonnas Mozenb 1
aTOMHOTO sifipa
110 |[PagnoakTuBHBIEC IpeBpaiieHus. M30Tomns
111 ([Tepuon momypacmaa 1
112 | Ypoxk-koHdepenuus "J{elicTBue paaruoaKTHBHBIX 1
U3ITyYCHUI Ha KUBBIE OPraHU3MBI. 3aluTa OT
PaJIMOAKTUBHOIO U3JIyYeHHUs"
113 || SInepHbie peakiuu. 3aKOHBI COXPAHEHUS 1
3apsI0BOTO M MAaCCOBOTO YHCET
114 |9ueprus cBsi3u aTOMHBIX siaep. CBsSI3b MacChl U 1
SHEPTUU
115 |Pemienue 3agay no teme "SaepHbie peakuuu. 1

OHeprus cBsizu'

108




depnepanbHan paboyas nporpamma | Pusnka. 7—9 Knaccbl (yrnyb6nEHHbIN

No Tema ypoka KonnuectBo yacoB ara DIIEKTPOHHBIE
n/n Bcero|| Kontponsasie | [Ipaktnueckue || 13YTCHHA nudpoBbIe
paGoTHI paGoTHI o0Opa3oBarelibHbIe
pecypchl
116 |Peakuuu cunTe3a u aeneHus saep. Mctounuku 1
sHepruun ComHIa U 3BE31
117 || Ypok-kondepenuus "AnepHas sHepreTuka. 1
DKOJIOTUYECKHE MPOOIJIEMBI siIepHON SHEPTreTUKN"
118 |[ToaroroBka K KOHTPOJIBHOM paboTe 1o TeMe 1
"Konebanus u BoiHbl. CBETOBBIC U KBAHTOBBIC
sIBJICHUS "
119 |[KonTtponrsHas padota o teme "Konebanus u 1 1
BOJIHBI. CBETOBBIE M KBAHTOBBIC SIBJICHUS"
120 |[Pemienne pacueTHBIX 1O TeMe "MexaHudecKoe 1
nBIKeHne"
121 |Pemenue pacueTHbIX U KaU€CTBEHHBIX 33]1a4 110 1
teme "B3anmoneiictBue ten'
122 | Pemienue pacueTHbIX U KaU€CTBEHHBIX 33]1a4 110 1
TeMe "3aKOHbI COXPAHEHUSI SHEPTUH U UMITyJIbca"
123 |JIaGopaTopHbie paboThI 110 TeMe "MexaHudeckoe 1 1
nBUkeHune"
124 | JTaGopaTtopHbie paboThl o TeMe "B3aumoneiicteue| 1 1
Ten"
125 |JTaGopatopHbie paboThl 110 Teme "IIpocThie 1 1

MEXaHU3MBbI"
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No Tema ypoka KonnuectBo yacoB ara DIIEKTPOHHBIE
n/m Bcero|| Kontpounbhbie || [Ipaktuueckue || U3YICHIA IuQpoBbIe
paGoTHI paGoTHI o0Opa3oBarelibHbIe
pecypchl
126 Pemenue pacyeTHBIX U KAUYECTBEHHBIX 3a/1a4 10 1
Teme "TeroBbIe MPOLECChI"
127 |Pemenune pacdyeTHBIX U KA9€CTBEHHBIX 3a71a4 110 1
teMe "BraxxHocTp"
128 |[Pemienre pacyeTHBIX U KaU€CTBEHHBIX 3a7a4 10 1
teme "KIIJ] TeruioBbix aBurareneit'
129 |[Pemienre pacyeTHBIX U KaU€CTBEHHBIX 3a7a4 10 1
Teme "3aKOHBI OCTOSTHHOTO TOKa"
130 |Pemenue pacueTHbIX U KaU€CTBEHHBIX 3a]1a4 110 1
teme "KII/I anexrpoycTtaHOBOK"
131 |JIaGopaTopHbie pabOTHI IO TeME "3aKOHBI 1
MOCTOSTHHOTO TOKa"
132 |JTabopaTopHbie paboThl o TeMe "CBeTOBbIE 1
sIBJICHUS"
133 |PaboTa ¢ TekcTamu no TeMe "3aKOHbI COXpaHEHUs 1
B MEXaHUKe"
134 |Pab6ora ¢ Texkctamu o Teme "Kosiebanus u Bonab"|| 1
135|PaboTa ¢ Tekctamu no Teme "CBeTOBbIC SIBICHUS" 1
136 |PaGoTa ¢ TekcTtamu no Teme "KBaHTOBas 1 1
snepHas pusuka"
OBIIEE KOJIMYECTBO YACOB T1O ITPOI'PAMME || 136 3 24.5
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YYEBHO-METOAUYECKOE OBECIIEYEHHUE OBPA3OBATEJIBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJIA YYEHUKA

Y4yeOHUKH

®dusuka. 7 k1. : yaeOnuk / A.B. Ilepprmkun. — 6-e uzn. — M.: ipoda, 2017.

®dwusuka. 8 k1. : yaeOnuk / A.B. [leppbrmkuna. — 6-e uzn. — M.: lpoda, 2018. 3.

®duzuka. 9 k. : yueonuk / A.B. [leppimkun. — 7-e uzn. — M.: Jlpoda, 2019.

Jlykammk B.1 Coopuuk 3aaau o ¢usuke.7-9xi.- M.:IIpocsemienue,2007.

®usuka. 7 kinacc. Pa3HOypOoBHEBbIE CAMOCTOSITENBHBIE U KOHTPOJIbHBIE padboThl. M.- Unekca, 2014
®dusuka. 8 kinacc. Pa3HOypOBHEBBIE CAMOCTOSITENIbHBIE M KOHTPOJIbHBIE padoThl. M.- Unekca, 2014

No koW

®dusuka. 9 knacc. Pa3HOypOBHEBBIE CAMOCTOSITENIbHBIE M KOHTPOJIbHBIE padoThl. M.- Unekca, 2014

METOANYECKHUE MATEPHUAJIBI IUISA YUUTEJIA

8. Tectol mo ¢usmke.7 kimacc: k yueOHUKy A.B.Ilepprmkuna «®usuka. 7 xmace» /A.B.YUebGorapesa.-M.: M3natenbcTBo
«9Kk3ameny, 2018.

9. I'pomueBa O.M. KonrponbHbie U camocTosiTeNnbHbIe paboThl mo (usuke. K yueonuky A.B. Ileppimkuna «®dusmuka. 7-9
KkJjacce». MockBa, « 9K3aMeH»

10.I'pommieBa O.M. KontposbHbie U caMocTosiTeNbHBIE paboThl mo (usuke. K yueonuky A.B. Ileppimkuna «®duszuka. 7-9
kiacc». MockBa, «9k3aMmen», 2013.

11.Tectst mno ¢usmuke.8§ kiacc: k yueOHuky A.B.Ileppimknna «®usuka. 8 kmacey @OI'OC  (k  HOBOMY
yueOHuky)/A.B.Heborapesa.-M.: U3narenscTBO «OK3amen», 2019.

12. Iunaxtuyeckuii Matepuan gusuka 8 kinacc / A.E. Makpon,E.A. Makpon M.: J[IPODA, 2019

13.I'pomrieBa O.M. KoHTponbHbIE U caMocTosiTeNbHbIe padoThl Mo pusuke. K yueOHuky A.B. Ileppimikuna «®Pusuka. 7-9

knacc». MockBa, «9x3ameny, 2013.
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14.T'pomueBa O.U. Tector mo ¢pusuke. (Ilo HoBoMy 0OpazoBaTenbHOMY CTaHAAPTY (BTOpOTo mokoJieHus)). K yueonuky A.B.
[Teprimkuna «®Pusuka. 9 kinace». MockBa, «k3amen», 2014

15.DenepanbHblil rocyaapCcTBEHHBIN 00pa30BaTENbHBIN CTaHAApT N0 (PU3HKeE.

16.1IpumepHas mporpaMma OCHOBHOTO 00111eT0 00pa3oBaHus 1Mo (PU3HKeE.

17.Crnenudukaiyss KOHTPOIbHBIX U3MEPUTETHHBIX MAaTEPUAIOB €IMHOTO TOCYAapCTBEHHOTO k3ameHa 2021 rona o ¢pusuke.

18.KomudukaTtop 371€MEHTOB coJiep)KaHUsI U TpeOOBaHUN YpPOBHSA TOJTOTOBKH BBITYCKHUKOB OO0II€00pa30BaTeIbHbIX
YUpexKACHUH IJIs1 €MHOTO TOCYIapCTBEHHOTO dK3ameHa 2021 rona o ¢pusuke.
HU®POBBIE OBPA30BATEJIBHBIE PECYPCBI U PECYPCBI CETU UHTEPHET

Anumaruu pusndeckux oobektoB. http://physics.nad.ru/

XKusas pusuka: odyvaromas nporpamma. http://www.int-edu.ru/soft/fiz.html

Ypoxku ¢usuku ¢ ucnoiaszoBanueM Muteprera. http://www.phizinter.chat.ru/

®dwusuka.ru. http://www.fizika.ru/

dusurka: komekmus onbiToB. http://experiment.edu.ru/

dusuka: IICKTPOHHAS KOJUJICKIIMSI  OTIBITOB.
http://www.school.edu.ru/projects/physicexp

http://www.fipi.ru ITopran ®UITN — denepanbHbIil HHCTUTYT MEAATOTHYESCKAX U3MEPCHUN
. http://edu.ru/index.php ®enepanpubiii mopran «Poccuiickoe oOpa3oBaHKE)»

10 http://www.infomarker.ru/top8.htmIRUSTEST.RU  — dbenepaabHBIT IICHTP TECTHPOBAHMUS.
11.http://www.pedsovet.org Beepoccuiickuii Mateprer-Ilencoser

12.www.wikipedia.ru YuausepcaibHas SHIHMKIONEANS « BUKuIeIms».

©oNo R WWNE

13.www.krugosvet.ru YausepcanbHas sHIuKIONSaHS «KpyrocBer.
14.www.rubricon.ru Danuknoneaust «Pyopukon».

15.http://rsr-olymp.ru/ - odunmansHeli cait BcepoccHiickux oJUMITHA IIKOJILHUKOB
16.http://www.mon.gov.ru MuH#rcTepcTBO 00pa30BaHUs U HAYKU
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CpencrBa 00yueHnust

1. TleyaTHbie mocoOuUs.
2. JleMOHCTpalMOHHBIE TaOIUIBI 10 pu3uke 1t 7, 8, 9 ki1acca
3. TexHHWYECKHE CPEICTBA OOYUCHUS: KOMIIBIOTED; MYJIbTUMEIUINHBIN IPOSKTOP; JOCKA, MHTEPAKTHBHAS JIOCKA.
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