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PaGouast nporpamma paspadorana ua ocnose 1) [puveproit paboueii nporpaMme: 1o

(UMK HA YPOBHE OCHOBHOrO 0D1Iero o0pasoBaHHs COCTAB/ICHA HA OCHOBE NOIOKEHHNA 1
TpeboBannii K pesyisTaTaM ocBoeHus Ha 0a30BOM YPOBHE OCHOBHOH 0Opa3oBaTe/bHOI
NPOrpaMMBl, NPEACTABICHHBIX B (DeiepajbHOM IOCYAapCTBEHHOM OOpPasOBATCILHOM
cranjapre ocHoBHOro ofwero obpazopanns (GIOC 000), a Takme ¢ Y4ErOM
[pumepHoii porpaMmel BocruTasns i Konnenuus npenoaasanus yueOHoro npeamera
«@usuka» B 0OpazoBaTe/bHBIX opranuzanuax Poccuiickon Meaepanuy, peaim3yOmux
OCHOBHBIC 001e0DpazoBaTeILHLIC MTPOrPAMMEI.
2) HPOrpamMMbl OCHOBHOIO gbmero ofipasopanus. Ou3nka. 7-9KIacchl.
AsrtopsiA.B.[épemmxun, H.B.@uiosopsy, EM . Dyrmk.(Onzaka. 7-9xnacen:paboyne
nporpamyel. ®I'OC.5-e w3g).- M. Jipoda, 2015 ¢ yué1oM MIAHRAPYEMOr0 K HCIONLIOBAHAIO
VMK A.B.Iléppuukuna, E.M.I'yranx i



OBIIAA XAPAKTEPUCTHUKA YYEBHOI'O ITPEJIMETA «DU3UKA»

Kypc ¢usuku — cucremooOpasyromuii Jjisi eCTECTBEHHO-
HAay4YHBIX YU4E€OHBIX TTPEAMETOB, MOCKOIBKY (DU3HYECKUE 3aKOHBI
JIe)KaT B OCHOBE IIPOLIECCOB U SIBJICHUM, U3yYaeMbIX XUMHUEU,
Oouosorueii, actrpoHomMueit u pusnueckon reorpapueii. Pusznka
— BTO OPEeAMET, KOTOPbIA HE TOJIHKO BHOCUT OCHOBHOM BKJIaJ B
€CTEeCTBEHHO-HAYUYHYI0O KapTUHYy MHpA, HO U MOPEAOCTaBIISIET
HauOoJjiee sICHbIE O0O0pa3lbl NMPHUMEHEHUS HAyYHOTO METOJa
MO3HAaHUs, T. €. CII0CcOo0a TMOJYYCHHUs JOCTOBEPHBIX 3HAHUN O
mupe. Hakonen, ¢pusnuka — 3T0 mpeaMeT, KOTOPBIA Hapsiay C
JIPYTUMH €CTECTBEHHO-HAYUYHBIMHU MPEIMETaMU JIOJKEH JaTh
IIKOJIbHUKaM TIpe/ICTaBlieHHe 00 YBIIEKATEIbHOCTU HAYYHOTO
HCCIIEIOBAHUS U PAJOCTH CAMOCTOSITEIbHOTO OTKPBITUSI HOBOTO
3HAHMUSL.

Onna w3 THaBHBIX 337ad (pusmueckoro oOpa3oBaHUs B
CTPYKType 00IIero oOpa3oBaHHs COCTOHT B (opMHUPOBAHUU
€CTEeCTBEHHO-HAYYHOM T'PaMOTHOCTH M HHTEpPEca K HayKe Yy
OCHOBHOUW MacChl OOyYaronuXcCs, KOTOpPbIC B JaIbHCUIIIEM
OyayT 3aHATBI B CaMbIX pa3HO- 00pa3HbIX cdepax
nesTeIbHOCTH. HO He MeHee BaXKHOM 3a/laueil SIBIISIETCS
BBISIBJICHUE W TIOATOTOBKA TAJAHTJIIMBBIX MOJIOABIX JIFOJICH
TSt OPOJIOIIKECHUS oOpa3oBaHUs u JajibHEUIIen
npo¢eCCUOHATBbHONU JIESITEIbHOCTH B O0JACTH €CTEeCTBEHHO-
HAyYHBIX MCCIIEJOBAHUM M CO3/IaHUM HOBBIX TEXHOJIOTHM.
CorjacHO MNPUHITOMY B MEXIYHApOJIHOM COOOIIeCcTBE
omnpeneneHuto, «EcrecTBeHHO-HAay4YHasi IPaMOTHOCTb — 3TO
CHOCOOHOCTh 4YeJIOBEKa 3aHWMaTh AKTUBHYIO TPaKIaHCKYIO
MO3UILIMIO MO OOIIECTBEHHO 3HAYMMBIM BOIIPOCAM, CBSI3aHHBIM
C €CTECTBEHHBIMU HAayKaMH, U €ro TOTOBHOCTh MHTEPECOBATHCS
€CTEeCTBEHHO-HAay4YHbIMM  ujaesiMu. HayuyHo  rpamMoOTHBIN
YEJIOBEK CTPEMHUTCS Yy4acTBOBAaTh B apryMEHTHPOBAHHOM
00CYyXJIEHUU TIPOOIeM, OTHOCSAIIUXCSI K ECTECTBEHHBIM
HayKaM M TEXHOJIOTHSIM, 4TO TpeOyeT OT HEero CIeayIOIINX
KOMIIETEHTHOCTEM:

—Hay4YHO OOBSCHSTH SIBJICHHUS,
—OIICHUBATH u TIOHUMATh OCOOCHHOCTH HAay4HOT'O



HCCIICTIOBAHUS,
—MWHTEPIPETUPOBATh JaHHBIE W HCIIOJIH30BAaTh HAy4YHBIC
JIOKa3a- TEJIbCTBA ISl TOJTy4YCHUs] BBIBOJOB.»
N3yuenne (pu3nku criocoOOHO BHECTH pEIIAONIMN BKIJIAJI B
dbopMu-  poBaHME  €CTECTBEHHO-HAyYHOM  I'PaMOTHOCTH
00y4Jaronmxcsl.

HEJIM U3VUEHNA YYEBHOI'O ITPEJIMETA «®DU3NUKA»

Llenmu w3yuyeHuss PpU3UKU HA YPOBHE OCHOBHOI'O OOIIETO
oOpa3zoBaHusi omnpeaeneHsl B KoHIenmuu mnpenogaBaHus
y4ueOHOro nmpeamera
«®Dusuka» B o0pa3zoBaTeNbHBIX oOpraHu3zanusx Poccuiickoi
denepanym, peaimn3yrolIMX OCHOBHBIE 00111e00pa3oBaTeIbHbIC
IIPOrpaMMBlI, YTBEPKAEHHOU pelieHueM Kosuernun
MunucrepctBa npocBemienus  Poccuiickor  denepauuu,
rpotokoit oT 3 Aekadpst 2019 r. Ne I[TK-4BH.

Lenn nzydenus: GU3NKU:

—TIpUOOpEeTeHNEe HHTEpeca M CTpEeMIICHHUs OOydJaromumxcs K
Hay4d- HOMY U3YYEHUIO PUPOJIbI, pa3BuTHE 150°¢
WHTEJUJICKTYaJIbHBIX U TBOPYECKUX CIIOCOOHOCTEH;

—pa3BUTHE MPEICTABICHUN O HAYyYHOM METOJI€ IMO3HAHUA U
dbopMu-  poBaHME  HCCIEIOBATEIbCKOTO  OTHOIIEHUS K
OKPY KaIOIIUM SIBJIe- HUSIM;

—GopMUpOBaHUE HAYYHOI'O MHPOBO33pEHHUsSI KakK pe3yJibTara
W3Y4YEHHUsI OCHOB CTPOCHHUS MaTepuu U (QyHIaMEHTAIbHBIX
3aKOHOB (PU3UKH;

—hopMupoBaHUe MPEACTAaBICHUH O poiM (PU3MKK I Pa3BUTHUSA
JIPYTUX €CTECTBEHHBIX HAaYK, TEXHUKHU U TEXHOJIOTU;

—pa3BUTHE MOPEJCTABICHUN O BO3MOXHBIX cdepax Oynaymiei
npo¢eCCUOHATBHON JIEATeIbHOCTH, CBSI3aHHOW C (DU3UKOH,
MOJArOTOBKAa K  JalibHedlieMy  OOydYeHUIO B 3TOM
HalpaBJICHUM.

JlocTrkeHue STHUX LieJiell Ha YpOBHE OCHOBHOTO OOIIEro
0o0pa3zoBaHMs1 OOECIIEYNBAETCS PEIICHUEM CIIeAYIONINX 3a/1a4:

—IIpUOOpEeTEeHNE 3HAHUIM O IMCKPETHOM CTPOCHUM BEIIECTBA, O
Me- XaHUYECKHX, TEIJIOBBIX, DJIEKTPUYECKHUX, MAarHUTHBIX M
KBAHTOBBIX SIBICHUSX;

—IpUOOpeTeHNEe yMEHHUIH OMUCHIBATH U OOBSICHATH (PU3NUecKue



sAB- JICHUA C UCITOJIB30BAaHHUECM ITOJTYUYCHHBIX 3H3HPII>1;

—OCBOCHHE METOJ0B PELICHUS NPOCTEHIINX PACUYETHBIX 3a1a4 C

HC- ITIOJIB30BaAHHUCM (1)I/ISI/I‘ICCKI/IX MOI[CJ'ICfI, TBOPYCCKUX H
IpaKTH- KOOPUCHTUPOBAHHBIX 3a4a4;

—pa3BUTHC YMCHI/II\/JI HaGHIOI[aTB OpUPOIHBIC SABJICHUSA n

BBITTOJIHSITh OIIBITHI, nabopaTopHbIe paboThI u
SKCIIEPUMEHTAJIbHBIE HCCJEA0- BaHUS C HCIIOJIb30BaHUEM
U3MEPUTEIbHBIX MPUOOPOB;

—OCBOCHHE TIPUEMOB paboThl ¢ wuHpoOpMae G(U3NIECCKOTO

colep- JKaHMWA, BKIIOYash HHQPOPMALHIO O COBPEMEHHBIX
JOCTIOKEHUSIX (M3UKHU; aHAJIW3 U KPUTUYECKOE OICHHUBAHUE
nH(pOpMAINH;

—3HaKOMCTBO €O cdepamMu MpoPeCcCHUOHATBLHON IesITeIbHOCTH,

CBsI- 3aHHBIMU C (bHBHKOﬁ, N COBPpCMCHHBIMH TCXHOJIOTUSAMMU,
OCHO- BAaHHBIMH Ha JOCTHXKCHMUMAX (1)PI3H"I€CKOI71 HayKH.

MECTO YUEBHOI'O ITPEAMETA «®U3UKA» B YYHEBHOM
IVTAHE

B cootBerctBun ¢ ®I'OC OO0 ¢usuka sBisieTcst 00s3aTEIBHBIM
IIpeMETOM Ha YPOBHE OCHOBHOT'O 0011ero odpazoBanus. Jlannas
rporpaMma IpeaycMaTpuBaeT Hu3ydyeHue (¢(U3UKH Ha 0a30BOM
ypoB-He B 00BEMe 238 u 3a Tpu roga oOydeHHs mo 2 4 B
Hegenro B 7 u 8 wiaccax U no 3 4 B Hejenmro B 9 kiacce. B
TEeMaTU4YeCKOM Ila- HHUpOBaHMM JJig [/ u 8 KiaccoB
MpEIoJaraeTcsi pe3epB BPEMEHHU, KOTOPBIM YUYWUTENIb MOXKET
HCIIOJb30BaTh IO CBOEMY YCMOTpPEHHIO, a B 9 Kkiacce —
IIOBTOPUTEIHHO-0000111aI0IHNIT MOTYIb.

COJAEPXAHUME VUEBHOI'O ITIPEAMETA «®U3UKA»

7 Kiacc

Pa3znen 1. ®u3uka v e€ poJib B IO3HAHMH OKPY:KaI0UIero Mupa
®usznka — Hayka o npupone. fABnenus npuponasl (MC).
duznyeckue SIBJICHUSL: MeXaHUYEeCKue, TEIUIOBBIE,
AJIEKTPUYECKUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.
®usnueckue  BeauuuHbl.  M3mepenue — duzmueckux
BeanunH. Puznueckre npudbopsl. [lorpenmHocTs U3MEpPEeHUN.
MexxayHapo/iHasi cucTeMa eJUHUIL.
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1.

Kak ¢usnka u apyrue ecTecCTBEHHbIE HAyKH H3yYaroT
OpUpoOaY. EcTecTBeHHO-Hay4YHBIN METO. MO3HAHUSIL:
HaOIIr0IcHNUE, TIOCTAaHOBKA HAYYHOTO BOIPOCA, BBIIBHKCHUE
TUIIOTE3, YKCIIEPUMEHT IO MPO- BEPKE TMIOTE3, OObSICHEHUE
HaOmonaemMoro sBiieHus. Onucanue (PU3nYecKux SIBJICHUHN C
MOMOIIBIO MOJIEJIEN.

Hemoncmpayuu

. MexaHu4eckue, TEIUIOBBIC, DJICKTPUUECKUE, MAarHUTHBIC,

CBCTOBBIC SIBJICHUS.

. dusznueckre NpudoOpkl U MpoLeaypa MPsIMbIX U3MEPEHUMN

aHAJIOTOBBIM U [TU(PPOBBIM MPUOOPOM.
Jlabopamopnusie pabomst u onvimol

. Onpenenenue 1EHBI ACJICHUS KBl U3MEPUTEIHLHOTO TIpubdopa.
. U3mepenue paccTosiHuid.

. U3mepenne o0béMa KUAKOCTH U TBEPIOTro Teja.

. Onpenenenue pa3MepoB MaJIbIX TEI.

. I3mepenue Ttemneparypbl HOpH IIOMOIIUA KHUJIKOCTHOTO

TEPMO- METPA U JATUYMKaA TEMIIEPATYPHI.

. HpOBCI{CHHe HUCCJICIOBAaHUS 1O MMPOBEPKE I'MIIOTE3bI: JAJIBHOCTD

noiéra mapukKa, IMymieHHOIO TOpU30OHTAJIbBHO, TEM 6OJ'II>IJ_IC,
yeM OOJIBIIIC BBICOTA IIryCckKa.

Paznen 2. [lepBoHayajibHbIe CBe/IeHUSI 0 CTPOEHUM BellecTBa
CrtpoeHue BemecTBa: aTOMbl M MOJICKYJBI, UX pa3Mephl.
OnbITHI, TOKa3bIBAIOIINE JUCKPETHOE CTPOCHHUE BEIIECTBA.

JIBmxkenue yvactuil BeriecTBa. CBsA3b CKOPOCTH JABUKCHUS
yacTull C  Temneparypou. bpoyHOBCkoe — IBUKEHME,
muddys3us. BzanMmoielicTBre 4acTUIL BEIIECTBA: MPUTSHKEHUE
M OTTaJIKUBaHUE.

ArperaTHble COCTOSIHHSI BEIIECTBA: CTPOEHHE Ta3oB,
KUJIKOCTEM " TBEPABIX (KpUCTATITUYECKHX ) Tell.
B3anMoCBsA3p MEXIy CBOWCTBAMM BEIIECTB B Pa3HBIX
arperaTHbIX COCTOSHHMSAX M HX aTOMHOMOJIEKYJISIPHBIM
ctpoeHreM. OCOOEHHOCTH arperaTHBIX COCTOSI HUM BOJIBI.
Hemoncmpayuu
Habnronenne OpOyHOBCKOTO JIBHKEHHSI.
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. Habnronenue nuddyzum.

. HaGnronenue siBiieHuit, OOBSICHSIIONINXCS TTPUTSHKECHUEM WITH
OTTAJIKUBAHUEM YaCTHII BEISCTBA.

Jlabopamopnsie padbomst u onvimeot

. Onieka auamerpa atomMa METOJIOM PSJIOB (C MCMOJIb30BAHUEM
dbortorpadwmii).

. OnBITHI 110 HAOIIOCHUIO TEIIOBOTO PACHIUPEHUS Ta30B.

. OnpITEl O OOHAPYKEHHUIO JEUCTBUS CHJI MOJICKYJISIPHOTO
MPU TSKEHUS.

Paznen 3. /IBu:keHHe M B3aumMo/ieiicTBHe TeJl

MexaHnueckoe JBUKECHUE. PaBHOMEepHOE Hu
HepaBHOMepHOEe ABMKeHHE. CkopocTb. CpenHsisi CKOPOCTh
IIpY HEPAaBHOMEPHOM JIBM)KEHUHU. Pacuér nmyTu U BpeMeHU
JIBH)KCHMUS.

SIBnienne mHepuuu. 3aKoH MHepLuHu. B3aumoneiictBue Ten
KaKk NpUYMHA U3MEHEHUS CKOPOCTH JBMXKEHUs Tell. Macca
Kak Mepa uHepTHOcTH Tena. IlnoTtHocth BeuiectBa. CBsI3b
IUJIOTHOCTU C KOJIMYECTBOM MOJIEKYJI B €IUHHUIE O0BEMA
BEILIECTBA.

Cuna kak XxapaKTepucTuka B3aumojerctBus ten. Cuma
ynpyro- ¢ctu u 3akoH I'yka. M3mepeHue cuiibl ¢ NOMOIIBIO
JIUHaAMoOMeTpa. SIBjieHue TAroTeHus U cuia Tsbkectu. Cuia
TsbkecTh  Ha  Apyrux 1uiadHerax (MC). Bec  Tena.
HeBecomocts. CriokeHHe CHIl, HalpaBJICHHBIX 110 OJHOM
npsimoi. PaBHoxeilcTByromass cuil. Cuna TpeHus. Tpenue
CKOJIb)KEHUSI U TPEHHE MOKosA. TpeHue B MPUPOJe U TEXHUKE
(MC).

Hemoncmpayuu

. Habnronenrne MmexaHM4ecKoro JABM>KEHUs Tea.

. U3mepeHune ckopocTr NpsIMOJTMHENHOTO IBUKECHHUS.

. Habmronenue siBJeHUSI HHEPIIWH.

. HabGmroneHne n3amMeHeHus: CKOPOCTH MPU B3aUMOJAECHCTBUU TEJl.
. CpaBHEHUE Macc MO B3aWMOJIEHCTBUIO TEIl.

. CnoxeHue cuii, HapaBJIEHHBIX 10 OJHON HPSMOM.

Jlabopamopnusvie pabomsl u onvimolt
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OmnpeneneHne CKOPOCTH PABHOMEPHOI'O JBMI)KEHMs (IIapuka
B J)KMJIKOCTH, MOJIEJIN JIEKTPUUECKOTO aBTOMOOWIISA U T. I1.).
Omnpenenenue cpeHeil CKOPOCTH CKOJIbXKEHUs OpycKa Uin
HIapUKa 110 HAKJIIOHHOM MJIIOCKOCTH.

Ornpenenenue MIOTHOCTU TBEPAOrO TEa.

OnBbIThI, IEMOHCTPUPYIOILINE 3aBUCUMOCTD pacTsDKeHUs (He-
(opmalun) Npy>KUHBI OT MPUITO0KEHHOMN CUIIBI.

OnbIThI, IEMOHCTPUPYIOLIME 3aBUCUMOCTb CUJIBI TPEHUSI CKOJIb-
JKEHMsI OT CWJIbl JABJICHUS M XapaKTepa COIPUKACAIOIIUXCS
IIOBEPXHOCTEM.

Pa3nen 4. JlaByieHue TBEPABIX TeJl, KUAKOCTEH U ra3oB

HaBnenune. CnocoObl  yMEHBIICHHUST W  yBEJIUYCHUS
napieHus. JlaBnenue rasza. 3aBUCMMOCTH JABJICHUSI Ta3a OT
o0bEéMma, Ttemrmeparypsl. llepenaua npaBiaeHUsT TBEPABIMU
TeJaMH, OKUAKOCTSIMU M razamu. 3akoH [lackans.
ITneBMaTnueckue MAalIuHEbI. 3aBUCHUMOCTDH AaBJICHUA
JKUJIKOCTH OT TiyOuHbl. ['mapocTtaThdeckuil mapagokc.
Coobmaroruecs cocybl. ' uapaBIniyecKkue MeXxaHu3Mbl.

Atmocdepa 3emnu u atmocdepHoe naBieHue. [IpuuuHbI
CyIllle- CTBOBaHHUS BO3AYIIHOW o00osiouku 3emyin. OmnbIT
Toppuuennu.  M3mepenue  aTtMocdepHOro  JIaBJICHUS.
3aBUCUMOCTh aTMOC(HEPHOTO MaBJIEHHUS OT BBICOTHI HaJ
ypoBHeM Mopsi. [IpuGopsl s usMepeHus: aTMochEepHOTO
J1aBJICHUS.

JlelicTBUE )KUAKOCTHU U raza Ha NOTPyKEHHOE B HUX TEJO.
BerTankuBaromas (apxuMenoBa) cuia. 3akOoH Apxumena.
[ImaBanue ten. Bo3nyxoruiaBanue.

Hemoncmpayuu

. 3aBUCUMOCTbD JIaBJICHUS ra3a OT TEMIIEpaTyphl.

. Ilepenaua naBneHus >KUAKOCTHIO U TA30M.

. Coobmaromuecst COCy/Ibl.

. I'mppaBnnuecknii mpecc.

. [IposiBnenue aedcTBUs aTMOC(HEPHOTrO JABIICHUS.
. 3aBUCUMOCTD BBITAJIKUBAIOIIEH CHIIBI OT 00BEMA

MOTrPY>XKEHHOM YACTH TeJIa U INIOTHOCTH KHUJIKOCTH.
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. PaBeHCTBO BBITAJIKUBAIOLIEH CHUJIbI BECY BHITECHEHHOM

JKUIKOCTH.

. YcioBue Tu1aBaHUs Tel: TUIaBaHUE HIIH HNOIrpy>XCHUEC TCII B

3aBHCUMOCTH OT COOTHOIIEHHS IIJIOTHOCTEU Tella U KUAKOCTHU.
Jlabopamopnusie pabomsl u onvimolt

. UccnenoBanue 3aBUCUMOCTH Beca Tejla B BOJE OT 00bEMa

norpy- JKEHHOM B KHUOKOCTBh 4aCTH TCJia.

. OnpeniesieHHe BBITAJIKWBAIOIICH CHJIBI, JAEHWCTBYIONIEW Ha

TeJ'IO,HOl"p}I)KéHHOC B X KUJKOCTb.

. ITpoBepka HE3aBUCUMOCTHU BBITAJIKUBAIOLLICH CUJIBI,

,Z[efICTBYIOLL[eﬁ Ha TCJIO B ) KXMIAKOCTH, OT MACChI TCJia.

. OnbITHl, N1EMOHCTPUPYIOIIUE 3aBUCUMOCTH BbITAJIKMBAIOIIECH

CUJIBI, JICHCTBYIOIIEH Ha TENIO B KUIKOCTH, OT 00BEMa MOTpy-
JKEHHOU B KUIKOCTHh YaCTH TEJIa U OT IIOTHOCTH JKUIKOCTH.

. KonctpyupoBanue apeometpa W KOHCTPYUPOBaHHUE

JIOOKHU U OIIpeAeNIEeHrE €€ rpy30II0bEMHOCTH.

Paznen 5. Pabora u MOIHOCTB. JHeprus
Mexanndeckas pabora. MOIIIHOCTb.

I[IpocTeie  MexaHW3MBI:  pbIYar, OJOK, HaKJIOHHAas
miockoctb. IIpaBusio paBHOBecusi pbiyara. llpumeHnenue
MpaBUJia PaBHOBECHUs pbluara K OJIOKY. «30JI0TO€ TPaBUIIO»
MEXaHUKH. KITZIT  opoctbix wmexaHu3MoB. IIpocTteie
MEXaHU3MBbI B OBITY U TEXHHUKE.

Mexannueckasi sHeprusi. Kunernueckas U NOTE€HUIMAIbHAs
sHeprus. lIpeBpamieHue OJHOrO BHJA MEXaHUYECKOU
SHEPTUM B APYToi. 3aKOH COXpAHECHUSI SHEPTUU B MEXAHUKE.
Hemoncmpayuu
1. TIpumepbI MPOCTHIX MEXAaHU3MOB.

Jlabopamopnsie padbomst u onvimeot

. Onpenenenue paboThl CHIIBI TPEHUS MPU PABHOMEPHOM

JABHKC-HHU TCJIa 110 FOpH3OHTaHBHOﬁ MOBCPXHOCTH.

. UccrienoBanme yCcio0BUM paBHOBECHS pblyara.
. Usmepenne KIIJI HaKJIOHHOM MIJIOCKOCTH.
. U3yueHue 3ak0Ha COXpaHEHUsI MEXaHUYECKON YHEPTHUH.



8 kiacc

Paznen 6. TenuioBble siBIeHUS

OcHOBHBIE IIOJIOXKEHHUSI ~ MOJIEKYJIIPHO-KMHETUYECKOU
TEOpHUHU CTPOEHHUsI BemecTtBa. Macca M pasMepbl aTOMOB U
MoJIeKyJl. OIBITHI, NOATBEPKIAIOIINE OCHOBHBIE I10JIOKEHUS
MOJIEKYJIIPHO-KUHETUYECKON TEOPHUH.

Mopenu TBEPAOTO, KUAKOIO U razoo0pa3HOro COCTOSTHUH
BemiectBa.  Kpucramnnueckne ©u  amMopdHbIE  Tena.
OOBsicHEeHHE CBOMCTB ra3oB, KUJIKOCTEH M TBEPIBIX T HA
OCHOBE IIOJIO)KEHHUH MOJIEKYJIIPHO-KUHETUYECKOU TEOPUH.
CmaumBaHMEe M  KalWUIIpHbBIE  sBIEHUA.  TemioBoe
pacLIMpEHUE U CIKATHE.

Temnepatypa. CBsi3b TeMHOepaTypbl CO CKOPOCTBIO TEIJIOBOIO
JIBU- )K€HHUS YaCTHLI.

BuyTtpennsisi sHeprus. CnocoObl U3MEHEHUsI BHYTpPEHHEU
SHEp- THuHU: TeIJloNepenadya M coBeplieHHe padoThl. Bujbl
TeIUIoNepeAadyu: TEILUIONPOBOAHOCTb, KOHBEKIIUS, U3JIyYEHHE.

KonunuectBo TEIJIOTHI. VY nenbHas TEIIOEMKOCTh
BemiecTBa. TenaooOMEH M TEIUIOBOE paBHOBECHE. YpaBHEHHUE
TEIIOBOTO Oamanca.  IlmaBmeHnne U OTBEpAEBaHUE

KPHUCTAJUIMYECKNX BEILIECTB. Y AEJIbHAS TEIJIOTA IUIABJICHUS.
ITapoo6pazoBanne u kKoHjaeHcauus. MHcmapenne (MCO).
Kunenue. VY nenvHas Temnora nmapooopa3oBaHHUsL.
3aBHCUMOCTh TEMIIEpAaTypbl KHUIIEHHS OT aTMOC(EpHOTro
JIABJICHUS.

BnaxxnocTts BO3ayXa.

OHeprus TOIUINBA. Y IeIbHas TEMI0Ta CTOPAHUS.

I[Mpunuuner  paGorbl  TeruioBbix  Asurareneid.  KITJI
TEIUIOBOTO JBHTarelisl. TemnsioBble JBUraTead MW 3alluTa
okpyxaroment cpenst (MC).

3aKOH COXpaHEHMs WU IPEBPALIEHUS] DYHEPIUU B TEIJIOBBIX
npo- neccax (MC).

Hemoncmpayuu

1. Habmronenue GpOyHOBCKOTO JBHM)KEHUSI.
2. HaGmonenue nuddy3un.
3. HaGmroneHue siBIeHU CMadyMBaHWS W KAIMJUISIPHBIX SIBJIC-



HUHN.

4. HabmroieHue TEIIOBOTO pacuIMpeHus Tell.

vl
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. I3aMeHeHue aBiieHus ra3a npu n3MeHeHUH 00bEMa 1

Harp€BaHHH UIIN OXJIAXKJACHHU.

. I[IpaBusia usMepeHust TeMIepaTyphbl.

. Bunpl teronepenaun.

. OxuytaxkieHue npu COBEPIICHUN PAOOTHI.

. HarpeBanue nipu coBepiieHuH padoThl BHEIIHUMHU CUIIAMH.
10.
11.
12.
13.

CpaBHEHHE TETUIOEMKOCTEH Pa3IMYHbBIX BEIIECTB.
HaOmnronenue kurieHusI.

Habnroienre mocTostHCTBA TeMIIEpaTyphl TIPU TUIABIICHUHU.
Moaenu TeIIOBBIX JIBUTraTEIIEH.

JlabopamopHnsie pabomsl u onvimol

. OnBITEI IO 06Hapy>1<eHm0 I[ef/'ICTBI/If{ CHUJI MOJICKYJIAAPHOTI'O

HIPUTAKCHUA.

. OnBITEI 11O BbIpalllMBAHUIO KPHUCTAJIJIOB HOBapeHHOﬁ COJIN

WJIA caxapa.

. OnBITHI O HAOJIIOASHUIO TETUIOBOT'O PACIIMPEHUS Ta30B,

KUJIKOCTEH U TBEPIBIX TEII.

4, Onpez[eneHI/Ie JAaBJICHHA BO3/1yXa B OaiutoHe mrrpuna.

10.
11.
12.
13.

. OnbITHI, JEMOHCTPUPYIOIIHUE 3aBUCUMOCTbH JIaBJICHUSI BO3ayXa

OT ero 00bEMa U HarpeBaHMsI UJIU OXJIKICHHUSI.

. IIpoBepka ruIore3sl JUHEWHON 3aBUCUMOCTH JJIMHBI

CTOJIOMKA KUJIKOCTH B TEPMOMETPUUYECKON TpyOKe OT
TEMIIEpaTyphl.

. Ha6J’IIOI[eHI/Ie U3MCHCHMUMA BHYTpeHHeﬁ OHEpPrun TCjia B

pe3yabTaTe Terionepeaadi U paboThl BHEIIHUX CHIIL.

. UccnenoBanue sBJICHUSA TEII000MEHA npu CMCIIMBAHHUU

XOJIOAHOU U TOpsYEi BOJIBI.

. OnpeneneHI/Ie KOJIM4YEeCTBA TCIIJIOTHI, ITOJIYYCHHOTO BOJIOM

HpI/ITeHJ'IOO6MeHe C HAarp€TbiM MCTAJJIMYCCKHUM HUIIUHIPOM.
OHpeI[eJ'ICHI/IC yneHLHOﬁ TEIUIOEMKOCTH BeIlleCTBa.
HccnenoBanue mponecca uCriapCHus.

OnpeneneHHe OTHOCHUTEIILHOM BIIA)KHOCTH BO3yXa.
OHpCI[eJ'ICHI/IC YILCJ'ILHOI\/’I TCIJIOTHI IIJIaBJICHUA JIbJA.

Pa3znen 7. DjaekTpuyeckue 1 MAarHUTHbBIE SIBJEHUS



Onektpuzanus Teia. JlBa poja SIEKTPUYECKUX 3apsaoB.
B3anmoneiictBue  3apsokeHHbIX  Tel.  3akoH — Kynona
(3aBHCHMMOCTb CHJIbl B3aUMOJECHCTBHUSI 3apsKEHHBIX TEJ OT
BEJIMYMHBI 3apsIZIOB U PACCTOSIHUSI MEXK1y TeJIaMH).

Onexkrpuueckoe 1mosie. Hanpspk€HHOCTB 3JIEKTPUUECKOTO
nosst. [IpuHnun cynepro3unum >JIEKTPUUYECKUX noJjied (Ha
KaueCTBEHHOM YPOBHE).

Hocutenu  snexTpuyeckux  3apsiioB.  DJIEMEHTapHBIN
aeKTpudeckuil 3apsizi. Crpoenue aroma. lIpoBogHuku u
JIURJIEKTPUKHU. 3aKOH COXPAHEHUS DJIEKTPUYECKOI0 3apsija.

DJIEKTPUUECKUUN TOK. YcnoBus CYLLIECTBOBaHUS
SJIEKTPUYECKOrO0 TOKa. VICTOYHMKHM TMOCTOSIHHOTO TOKa.
JleMcTBUsT 3JIEKTPUUECKOTO TOKa (TEIUIOBOE, XHMHYECKOE,
MarHuTHOE). DJIEKTPUUYECKUH TOKB KUIKOCTSIX M ra3ax.

Onexktpuueckass uenb. Cuina Toka. DJIEKTPUUYECKOE
HanpsbkeHue.  ConpoTHBIIEHHME  IPOBOJHMKA. Y IeJIbHOE
COINPOTHUBIIEHUE BeulecTBa. 3akoH OMa 1y ydyacTKa LEelH.
ITocnenoBarensHOE 51 rnapasuieJIbHOe COCJIMHEHHE
MIPOBOJIHUKOB.

PaGota ¥ MOIIHOCTH JJIEKTPUYECKOTO TOKa. 3aKOH
Jlxoyns— JleHma. DiekTpuyecKHe Menud W IoTpedouTenu
AJIEKTpUYECKOM 3HepTrum B ObITY. KOopoTKkoe 3ambIkaHUE.

ITocrosiHHble MarHuThl.  B3anMoneldcTBHE  MOCTOSIHHBIX
MarHuToB. MarautHoe mnojie. MarHuTHoe mosie 3eMJIM U €ro
3Ha4Y€HUE s KU3HU Ha 3emse. OmbIT Opcrega. MarnutHoe
1oJIe 3JIEKTPUYECKOro Toka. IIpuMeHeHHe 31eKTpOMarHuTOB B
TeXHUKe. JlelicTBE MAarHUTHOIO IOJISI Ha NMPOBOJHUK C TOKOM.
OJIeKTpOJABUTaTENL  IIOCTOSHHOTO  TOoKa. lcmosb3oBaHue
JJIEKTPOJIBUTATENEd B TEXHUYECKMX YCTPOMCTBaX W Ha
TPaHCHIOPTE.

OmnpbiTel @apases. SIBIeHNE JIEKTPOMArHUTHONW WHIYKIIUH.
IIpaBuno Jlenna. Dnextporeneparop. CrocoObl MoIydYeHUS

DJIEKTpHUYE CKO SHEPIrum. DJIeKTpOCTAaHIIUHU Ha
B0306HOBJ'I$I6MBIX HNCTOYHHUKAX OHCPIUH.
Hemoncmpayuu

1. 3JICKTpI/I3aI_[I/IH TCII.
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17.
18.
19.
20.
21.

22.

23.
24,

25.

. JIBa posia AJIEKTPUYECKUX 3aps0B U B3aUMOJCHCTBUE

3apsA’KCHHBIX TCJI.

. YCTPOUCTBO U JIEUCTBUE IJIEKTPOCKOIA.
. DnekTpocTaThyecKasi MHIyKIHS.

3aKOH COXpaHEHUS IJIEKTPUUECKUX 3aPSI0B.
[TpOBOIHUKH U IUDIECKTPUKH.
MopaenupoBaHue CUJIOBBIX JIMHUN 3JICKTPUUECKOIrO TOJIS.

. ICTOYHUKH TTIOCTOSTHHOTO TOKA.

. JIeMiCTBUsA 3JIEKTPUYECKOTrO TOKA.
10.
. "'a30BbIi1 pa3psia.
12.
13.
14.
15.
16.

DJIEKTPUYECKUN TOK B )KHUJKOCTH.

HN3mepeHune cuibl TOKa aMIIEPMETPOM.

N3mepeHne 37eKTpUYECKOTro HaIpsIKEHUsT BOJIBTMETPOM.
Peocrar u mara3zun conpoTHBIIEHUM.

B3aumopelcTBie MOCTOSSHHBIX MarHUTOB.
MoaenupoBaHuE€ HEBO3MOXXHOCTU Pa3JAEICHUS TTOJIKOCOB
MarHura.

MopaenupoBaHle MarHUTHBIX I0JIE MOCTOSAHHBIX MAarHUTOB.
OmnsbIT Dpcrena.

MarHuTHoOE€ 10JI€ TOKa. DJIEKTPOMAarHur.

JleyicTBME€ MAarHUTHOTO MOJISI HA MPOBOJAHUK C TOKOM.
DNEeKTpOABUTATENb TOCTOSSHHOTO TOKA.

HccnenoBanue siBlIeHUs AJIEKTPOMAarHMTHOW WHIYKIIMU.
OmnbiTel Dapanes.

3aBUCHUMOCTH HAIIPABJICHHUS WHAYKIIMOHHOTO TOKa OT

YCJIOBHUM €r0 BOSHUKHOBEHHSI.
DJeKTpOreHepaTop MOCTOSTHHOTO TOKA.
Jlabopamopnusie pabomsl u onvimult

. OnpITh 110 HAOIIOAEHUIO IJIEKTPU3ALUHN TeJl UHAYKIIUEH U

IIPH CONPUKOCHOBEHUH.

. UccnenoBanue nercTBUS DJIEKTPUYECKOTO MOJIS Ha

OPOBOJHUKH U JTUDJICKTPUKH.

. COopka u npoBepka pabOThl JIEKTPUUYECKON LIETTH

INOCTOSHHOI'O TOKA.

. I3mepeHue u peryanpoBaHue CUJIbI TOKA.

5. I3MepeHue u peryupoBaHue HaIPsHKEHUS.



10.

11.

12.

13.
14.

15.

16.

17.

18.
19.

.I/ICCHGHOBaHI/Ie 3aBUCUMOCTHU CHJIbI TOKa, HAYHICTO 4YCpPC3

pE3UCTOp, OT CONMPOTHUBIICHUSI PE3UCTOpPA W HANPSDKCHHS Ha
pe3ucTope.

. OnbIThI, 1EMOHCTPUPYIOIIUE 3aBUCUMOCTD 3JIEKTPUUECKOIO CO-

IIPOTUBJICHUA IIPOBOAHHKA oT €ro JJINHBI, Iiomaamn
MMOIICPEYHOI'0 CCUCHUA U MaTCpHalia.

. IlpoBepka  mpaBuiia  CJIOXKEHUSI  HaOpsDKEHUM  TIpHU

nocjacaoBaTCIbHOM COCANMHCHUHU [IBYX PC3UCTOPOB.

.HpOBepKa IIpaBujia HJjisi CHJIbI TOKa IIpU IIapaJlJICJIbHOM

COCJIMHEHUU PE3UCTOPOB.
Omnpenenenne padOThl AJEKTPUUECKOTO TOKA, WAYIIETO
4yepe3pe3ucTop.

OrnpenesnieHrne MOIHOCTH 3JIEKTPUUECKOTO TOKa,
BBIACIIEMOM HA PE3UCTOPE.

HccnenoBanue 3aBUCUMOCTH CHUJIBI TOKA, UJIYIIIETO Yepes
JIaM-I1I049KY, OT HalIpsI)KEHUS HA HEU.

Omnpenenenue KI1JI narpeBarers.

HccnegoBanne MAarHUTHOTO B3aMMOJICHCTBHUSI  MOCTOSIHHBIX
MarHuTOB.

I/I3yquI/Ie MAarduTHOT'O ITIOJIA MOCTOSSHHBIX MArHuTOB IIPHU HUX
00BEIMHEHUHU U pa3/ICIICHUM.

HccnenoBanne  A€MCTBUA  JJEKTPUYECKOTO  TOKA  HA
MarHUTHYIO CTPEIIKY.

OTMBITHI, TIEMOHCTPHUPYIOIIHNE 3aBUCHUMOCTH CHUITBI
B3aUMOJICHCTBUS KAaTYIIKA C TOKOM U MarHuTa OT CUJIbI TOKa
M HaAIIpaBJICHUSA TOKa B KaTYIIKE.

I/I3yquI/Ie I[CI\/'ICTBI/ISI MAardvuTHOTI'O ITOJIsI Ha ITPOBOAHUK C TOKOM.
KoncrpyupoBanue u uzydeHue padOThI DJIIEKTPOIBHUTATENS.

20. U3mepenue KI1/1 anekTpoaBUraTeIbHON YCTAHOBKH.

21. OnbITBI MO MCCJIEJOBAHUIO  SIBIEHUSI  AJIEKTPOMArHUTHOU
MHAYKIUU:  HUCCIECIOBAHUE  U3MEHEHUM  3HA4YECHUs U
HaIlpaBJICHUSI UHAYKIIHOHHOT'O TOKA.

9 knacc

Paznen 8. Mexannueckue siBJIeHUs
MexaHnueckoe ABUkeHue. MartepuaibHasi Touka. Cucrema



oT- cuéra. OTHOCHUTEIBHOCTH MEXaHHUYECKOIO JBUKCHUS.
PaBHomepHoe mnpsimonuHeiiHoe paBukeHHe. HepaBHOMepHOE
HpHMOJII’IHCfIHOC JABHUKCHUC. CpeI[H}ISI 1 MI'HOBCHHAasA CKOPOCTb
TeJja IpU HEPABHOMEPHOM JIBUKEHUU.

Yckopenue. PaBHOyCKOpEHHOE NPSIMOJIMHENHOE
nemxenue. Ceobomuoe nagedue. ObIiTel [ ammies.

PaBHOMEpHOE pABMIXKEHHME 1O OKpyKHOCTH. llepuon wu
yactota o00- pamienus. JluneiiHas u yrjioBass CKOPOCTH.
LlenTpOoCcTpEMUTEIILHOE YCKOPEHHE.

IIepBriii 3akoH Herotona. Bropoi 3akon Herotona. Tperuit
3a- koH Hprorona. IIpuHiun cyneprno3unyu cuil.

Cunna ynpyroctu. 3akoH I'yka. Cuna TpeHusi: cujia TpeHHUs
CKOJIBKE€HMSI, CUJIa TPEHUS IOKOS1, APYTUe BUJIbI TPECHUS.

Crnia TsDKECTM M 3aKOH  BCEMHPHOIO  TSTOTECHMS.
Yckopenue cBOOOIHOTO najieHus. JBIKeHHE IUIaHET BOKPYT
Coumana (MC). IlepBast kocMudeckasi CKopocTb. HeBecomocTh
U IIEPETPY3KHU.

PaBHOBecne marepuajibHOM TOYKH. AOCOJIOTHO TBEpPIIOE
Tenno. PaBHOBecue TBEPHOTro Tena € 3aKpPEIUIEHHOW OCBIO
BpaleHus. Mo- MeHT cuibl. LIeHTp TshxecTH.

HNmnynec tena. M3meHenue wumnynbca. MMIynabc CHIIBL.
3akoH coxpaHeHus umnyJibca. PeaktuBHoe npuxenue (MC).

Mexannueckasi padboTa U MOIIHOCTh. PaboTa cui TsbkecTH,
ynopy- TrocTtd, TpeHus. CBsi3p DJHeprud U  padOThI.

IToTennuanpHas SHEprus  Teia, MOJHSITOTO Ha/Jl
IIOBEPXHOCTBIO 3eMJIM. lloTeHumanbHass D»HEprust ckaToi
MPY>KUHBI. Kunernueckas SHEeprus. Teopema o

KWHETUYECKON JHEPrur. 3aKOH COXPAHEHUS MEXaHUYECKOU
DHEPTHUMU.
Hemoncmpayuu

1. HabGnmroneHne MexXaHUYeCKOIro JABWKEHHS Teja
OTHOCHUTEJIBHO Pa3HBIX TEJI OTCYETA.

2. CpaBHEHHE NyTE€N M TPASKTOPUI JBHUIKEHHUS OJHOIO M TOTO
JKE€TeJla OTHOCUTEIBHO Pa3HbIX TeJI OTCYETA.

3. I3mepeHne CKOPOCTU U YCKOPEHUS IPSIMOJIMHENHOIO



JBM>KCHUS.

4. UccnenoBanue NpHU3HAKOB PaBHOYCKOPEHHOT'O JBUKEHHSI.
5. HaGmroneHue NBU)KEHHS TeJla O OKPY>KHOCTH.

10.
11.
12.

13.

14.
15.
16.

. Ha6J'IIO,I[CHI/Ie MEXaHHUYCCKHUX HBHCHHﬁ, OPOUCXOAIINX B

cucreme orcu€ra «Tenexka» mnpu €€ paBHOMEPHOM WU
YCKOPEHHOM JIBM)KEHHHU OTHOCHTEILHO KaOWHETa (PU3HKH.

. 3aBUCUMOCTb  YCKOpEHMs Teda OT Macchl Tela U

JICHCTBYIOIIECH HA HETO CUJIBI.

. Ha6J’IIO,I[CHI/Ie PaBCHCTBaA CUJI IIpU BSaI/IMO,Z[eI\/'ICTBI/II/I TCII.
. I3amenenwme Beca Teja IIpU YCKOPCHHOM JABUKCHHUMU.

Ilepenaya umirynbca npyu B3aUMOAEUCTBUM TEII.
[IpeoOpa3oBanusi 3HEPrUM Mpu B3aUMOJAEHCTBUM TEIN.
CoxpaHeHHe NMITyJIbCa IIPU HEYIIPYTOM B3aUMOJEHCTBUH.

CoxpaHeHHe UMITYJIbca MPU a0COTIOTHO YIIPYTrOM
B3aUMOJECHCTBUM.

HaOnroieHre peakTHBHOTO JIBUIKCHHUSI.

CoxpaHeHrne MEXaHHUYECKOW SHEpPruu MpU CBOOOJTHOM IaJCHUU.
CoxpaHeHHe MEXaHUYCCKOUW YHEPTUHU TIPU IBHKCHHUU Telia

MO ICHCTBUEM MPYKUHBI.

Jlabopamopnusvie pabomsl u onvimolt

. KOHCTPYI/IpOBaHI/Ie TpaKTa OJIAd pa3rOHa U JaJIbHEUIIIEr O paBHO-

MCPHOTI'O ABMIKCHUA IIapHUKa UJIN TCIICKKHA.

. Onpenenenue cpegHe CKOPOCTH CKOJBXEHHS Opycka WiIH

JABHUIKCHUA IIapUKa I10 HaKJIOHHOM IJIOCKOCTH.

. OnpeneneHHe YCKOpCHUs T&jla IIpUu PaBHOYCKOPCHHOM

JABU>KCHHUH I10 HaKJIOHHOM IIJIOCKOCTH.

. UccnenoBanue 3aBUCHUMOCTHU nyTn oT BpEMCHU npu

PaBHOYCKOPEHHOM JIBUKEHUU 0€3 HauaJlbHOM CKOPOCTH.

. IIpoBepka runoTesbl: €Ciii IpU PaBHOYCKOPEHHOM JIBUYKEHUM

0e3 HayaJbHOM CKOPOCTH IYyTH OTHOCATCSI KaK psJl HEYETHBIX
4ycel, TO  COOTBETCTBYIOIIUE  IPOMEKYTKM  BPEMEHU
OJMHAKOBBI.

. I/ICCJ'IeJIOBaHI/Ie 3aBUCUMOCTH CHJIbI TPCHHUA CKOJIBXXCHHUA OT

CHUJIBI HOPpMAJIBHOT'O JAaBJICHUSI.

. Onpenenenne KodHUITMEHTA TPSHUS CKOIBKEHUS.
. Onpenenenne KECTKOCTU MPYKUHBI.



9.

10

11.

Onpenenenve pabOThl CHJIBI TPEHHUS MPU PABHOMEPHOM
JIBU’KEHUHU TeJla IO TOPU30HTAIILHOU MTOBEPXHOCTH.

.Onpenenenne pabOThl CHJIBI YIPYTOCTH TMPU MNOABEME

rpy3a C HCIIOJIb30BAaHUEM HEMOJBHYKHOIO U ITOJIBMYKHOTO
OJIOKOB.
H3ydeHune 3akoHa COXpaHCHUS SHEPTHUU.

Pasznen 9. Mexanuyeckue K0OJIe0AHUA U BOJIHBI

Konebarenpnoe nBuxenue. OCHOBHBIE XapaKTEPUCTUKU
KoJiebaHM: Mepuol, 4acToTa, aMIUIUTy1a. MartemMaTudeckuit
U NpPYy>XUHHBIM MasTHUKU. IIpeBpamenune sHeprum npu
KOJIeOaTEeIbHOM JBHMXKCHUU.

3aryxaromue KosneOaHusA. BpIHYXKJASeHHbIE KojeOaHUS.
Pe3zonanc. Mexannueckue BoiHBI. CBOWCTBA MEXaHHUUYECKHX
BOJIH. [Ipo- nonpHBIE M MonepeyHblie BOJIHBI. J[JITMHA BOJIHBI U
CKOpPOCTb €€ paclpocTpaHEHUsl. MeXaHHUYEeCKHUEe BOJIHBI B
TBEPAOM Tese, celicMuueckue BoiaHbl (MC).

3ByK. I'poMKOCTB 3ByKa U BblcoTa TOHA. OTpakeHue 3ByKa.
Nudpa3Byk u yabTpa3ByK.

Hemoncmpayuu

. HaOGnronenune kojiebaHuii Tex moJ JEUCTBUEM CHUIIBI

TSAKCCTU U CHUJIBI YIIPYTOCTH.

. Habnronenue kosiedbanuii rpy3a Ha HUTHU U Ha IPY>KUHE.
. HaGnroneHue BhIHYXJI€HHBIX KOJIeOaHUN U pe30HaHca.
. PactipocTpanenue npogoiabHbIX U NONEPEUYHBIX BOJIH (Ha

MOJIe-JIN).

. HaGmroieHne 3aBUCMMOCTH BBICOTHI 3ByKa OT YacTOTBHI.
. AKyCTUYECKHI pE30HaHC.

Jlabopamopnusie pabomsr u onvimol

. Onpenenenne YaCTOTBI 51 rnepuoza KoJieOaHu

MATEMATHYCCKOI'O MasiTHHUKA.

. Onpenenenne 4acTOThl U Iepuojia KoJieOaHUN MPYKUHHOTO
MasiTHHUKA.
. UccnenoBanue 3aBUCUMOCTH Iepuoja KoJIeOaHUM

MOABCIICHHOI'O K HUTH I'py3a OT AJIMHbI HUTH.

. UccnenoBanne 3aBUCUMOCTU MepUOAa KoJeOaHUM Mpy>XKUHHOTO



MasATHUKA OT MaccChl Ipy3sa.

.IlpoBepka HeE3aBUCUMOCTU TIepuoaa KoJIeOaHUU Trpy3a,
IIOJIBEILIECHHOI'O K HUTH, OT MaccChl Irpy3sa.

. OnBITHI, 1EMOHCTPUPYIOLIKE 3aBUCUMOCTD Iepuoja KojaebaHui
NPY>XUHHOI'O MAasiTHUKA OT MAacChbl Ipy3a M JKECTKOCTH
IIPY>KUHBI.

. I3smepenune yckopeHuss CBOOOIHOTO MaJeHUSI.

Pa3znen 10. DjekTpoMarHuTHOE 1M0Jie M JIeKTPOMATHUTHBIE

BOJIHBI

SHCKTI)OMaFHI/ITHOC ITI0JIC. BHCKTpOMaFHI/ITHBIe BOJIHBI.
CaoiicTBa QJICKTPOMAI'HUTHBIX BOJIH. IlIxama
QJICKTPOMAI'HUTHBIX BOJIH. Hcnons3oBanue

AJIEKTPOMArHUTHBIX BOJIH JJIs1 COTOBOM CBSI3H.
OnekTpoMarunuTtHas npupoaa cBera. CKOpOCTh CBeTa.

BomHoBBIE CBOWICTBA CBETA.

Jemoncmpauuu

. CBOMCTBA 3JIEKTPOMArHUTHBIX BOJIH.

. BomHOBBIE CBOMCTBA CBETA.

Jlabopamopnsie padbomst u onvimeot
WM3yuyeHue CBOWMCTB 3JIEKTPOMArHUTHBIX BOJH C MOMOIIBIO
MOOMIIBHOTO TesedoHa.

Pa3pnen 11. CBeToBBIE AIBJICHUS

JlyueBas MOJIEJb cBeTa. Hctounuku cBeTa.
[IpssmonuHeliHoe pactipocTpaHeHue ceera. 3atMenus CosHia
u Jlynsl. OtpaxeHue cBera. llmockoe 3epkaino. 3akoH
OTpPaXEHUS CBETA.

IIpenomiienue cBerta. 3aKkoH mpenoMieHUst cBeta. l[lomHoe
BHYTPEHHEE OTpakeHHe cBeTa. VCcrnoyib30BaHUE ITOJIHOTO
BHYTPEHHETO OTPAKEHUS B ONITUYECKHUX CBETOBOAAX.

JIunza. Xox nydeit B JsmH3e. OrnrTHyeckas cucTteMa
¢doroannapara, Mukpockona u Tteneckona (MC). I'ma3z kak
onTHUYeCKas cuctemMa. ban3opyKoCcTh U 1aJIbHO30PKOCTb.

Paznoxxenue Oenoro ceera B cmnektp. OmnbiTel HpIOTOHA.
CrokeHue CreKTpaJabHbIX IIBETOB. /lucnepcus ceera.



Hemoncmpayuu

1. IIpsiMoMHEHOE pacIpOCTpaHEHUE CBETA.

OTtpaxxeHue cBeTa.

3. [lonyuenue n3o06pakeHUil B MIJIOCKOM, BOTHYTOM U
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10.
11.
12.

BBIITYKJIOM 3€pKaJjax.

IIpenomienue ceera.

OnTU4YeCKU CBETOBOI.

Xon nydel B coOuparomieit JIMH3e.

XoJ nydel B pacCEUBArOIIEH JIMH3E.

[Monyuenue n3o0pa>ke€HUM C TIOMOIIBIO JIMH3.
[Ipunnun aeiictBus ¢oTtoanmnapara, MUKpPOCKOIAa U
TEJIECKOIIA.

Mopens riasa.

Pa3znoxxenue 6e10ro cBeTa B CIEKTP.

[Tonydyenue Genoro cBeTa Mpu CIO0KEHUH CBETa Pa3HBIX LIBETOB.
Jlabopamopnusie pabomsl u onvimul

. MccnemoBanne 3aBUCUMOCTHU yrjia OTpaKCHHUsl CBETOBOI'O

JIy4aoT yrJia aJeHuUsl.

. I3yueHune xapakTepuCcTUK U300paKeHUs TIpeIMEeTa B

IIJIOCKOM 3€pKaJIC.

. UccnegoBaHue 3aBUCHMOCTHU yria MnpeJioMJICHHUS CBCTOBOI'O

Jyda OT yTJia IaAICHUA HA I'PaHULIC «BO3JYX——CTCKIIO».

. ITonmydyenue n306pakeHnil C HOMOIIIBIO COOMPAIOIIEH JIMH3BI.
. Onpenenennie GOKyCHOTO PaCCTOSHUS U ONITUYECKOM CHIIBbI

cobuparolei TNH3bI.

. OnBITHI O Pa3IOKEHUIO OEJIOr0 CBETA B CHEKTP.
.OnbITBI  TIO  BOCHPHUSITUIO IB€TAa MPEAMETOB IIpU  UX

Ha6J'IIO,HeHI/II/I YCpe3 IBCTOBLIC CI)I/IJ'H:TpBI.

Paznen 12. KBaHTOBBIE SIBJIEHUSA

OmnbiTel  Pesepdopna u mnaHerapHass MOJIelIb aToMma.
Monens atoma bopa. HMcnyckanne W TIOTJIOLIEHHE CBETa
atoMoM. KBaHThl. JInHelUaTble CIEKTPHI.

PannoaktuBHOCTh. Aunb(pa-, 6era- U TramMMa-u3IydeHHUS.
Ctpoenune aroMHoro sapa. HykiioHHass MoJiejib aTOMHOTIO
sapa. U3oTomsl.

PanuoaktuBHbele npeBpameHus. llepuon  mosypacnana



N Ul A WIN P

aTOMHBIX sIJIEP.

SnepHble peakuu. 3aKOHbI COXPAHEHUsS 3apsg0BOTO H
MacCOBOTO YHCEJI. DHEprusi CBsI3M aTOMHBIX sijaep. CBs3b
Macchl W 3Hepruu. Peaknuum cuHTE3a W JICJICHUS sAEp.
Hctounuku snepruu Coinnna u 3831 (MC).

Anepnas SHEPreTHKA. JeiicTBus pagnOaKTUBHBIX
HU3JIydeHUN HakuBble opranu3msl (MC).
emoncmpayuu

. CHIeKTpbI U3JIy4Y€HHUs U NOIJIOLICHUS.

. CrieKkTpsl pa3jainyHbIX Ta30B.

. CniexTp BOOpoOA.

. Habnronenue TpekoB B kamepe Buiibcona.

. PaboTa cu€runka MOHM3UPYIOIIHUX U3TyUYCHUH.

. Perucrpanuus usnydeHUss OpUPOAHBIX MUHEPAIOB U

MPOJTYK-TOB.
Jlabopamopnusie pabomsl u onvimul

. HabnroneHue CrulOUIHBIX U JIMHEHYAaThIX CIIEKTPOB

HU3JIy4YCHUS.

. UccnenoBanue TPCKOB: UBMCPCHHUEC DHCPIrUK 4aCTHULBI 110

TOPMO3HOMY IyTH (110 doTorpadusim).

. 3mepenue pagunoakTUBHOTO (oHa.

IToBTOpHTEABLHO-0000 AN MOLY/Ib

[ToBTOpUTEIBEHO-0000IIAIOMIUI MOJYJIb TpEJHa3HAYEH IS
CHUCTeMaTH3allMl M O0O0OOIIEHHsS IMPEIMETHOIO COACpPKaHUS U
ONbITa JAESATEIBbHOCTH, NMPUOOPETEHHOTO IMPU H3YYEHUH BCETO
Kypca (u3MKu, a Takxke Ui MOAroTOBKM K OCHOBHOMY
roCyJ1JapCTBEHHOMY JK- 3aMEHy MO (PU3UKe JUIsl 00ydaronuxcs,
BBIOPABIINX ITOT yYEOHBIHN MTPEIMET.

IIpy wu3yyeHHMM [aHHOrO MOAYJISL peaJu3yrTcs U
CUCTEMAaTU3UPYIOTCS BHUJIbl  JI€ATEJIBHOCTH, HA OCHOBE
KOTOpPBIX oOOecrneunBaeTcs JOCTH)KEHUE TMPEIMETHBIX U
METalpeIMETHBIX IUIAHUPYEMBIX pPe3yJbTaToB O0O0yuYeHus,
dbopMupyeTcsi ecTeCTBEHHO-Hay4yHas TIpaMOTHOCTb: OCBOEHHUE
HAay4YHBIX METOJOB MCCJIEAOBaHUS SBICHUH NPUPOJBI U
TEXHUKU, OBJIAJCHHE YMEHUSIMU OOBSACHATH (PUNUECKUE



SIBJICHUSA, IIPUMCHSA IMOJIYYCHHBIC 3HAHUSA, pCIaTh 3aJa4u, B
TOM YHCJIC KAYCCTBCHHBIC U SKCIICPUMCHTAJIbHBIC.
HpI/IHHI/IHI/IaHBHO Z[eHTCHBHOCTHBIfI XapakTep AaHHOI'O
pasacia peaau3yeTcda 3a CUeT TOTrO, YTO y4Yalmlucecsa
BBIMTOJIHAKOT 3aJaHUA, B KOTOPBIX UM IIpCAJIaracrcs:

® Ha OCHOBE IIOJYYEHHBIX 3HAHUN pacno3HaBaTb W HAYYHO
OOBSICHATh (PU3UYECKHE SIBJIICHUS B OKpYXKarolled mpupojae u
MTOBCEHEBHOM KU3HU,

® CMOJB30BaTh HAyYHBIE METOJbI HCCIIECIOBAHUS (PUHIECKUX
SIBJICHUI, B TOM 4YHCJIE NI NPOBEPKU TMIOTE3 U MOJYyYEHUS
TEOPETUYECKUX BHIBOJIOB;

® OOBSCHSTHL HAYYHbIE OCHOBBI HanOOJEe BaXKHBIX JOCTHIKECHUMN
COBPEMEHHBIX TEXHOJIOTHM, HaIlpuMep, MPaKTHYECKOIro
HCII0JIb30BaHUs PA3JIMYHbIX UCTOYHUKOB PHEPIrUHd HA OCHOBE
3aKOHa IPEBPAIEHUs] U COXPAHEHHUsS] BCEX MU3BECTHBIX BHUJIOB
SHEPIUu.

Kaxnas u3 TEM JTAaHHOTO pa3znena BKJIFOYAET
HKCTIEPUMEHTAIFHOE HCCIIEIOBAaHUE OOOOIIAIONIEro XapaKTepa.
Paznen 3aBepmiaercss NpoOBEACHHUEM  JUArHOCTUYECKON U
OIICHOYHOU paboThI 3a KypC OC-HOBHOM HIKOJIBI.
[UTAHMPYEMBIE PE3VJIbTATBI OCBOEHU A

YYEBHOTI'O [IPEAMETA «®U3UKA»
HA YPOBHE OCHOBHOI'O OBIIEI'O OBEPA30BAHUA

N3yuyenne yueOHoro mpeamera «®duszuka» Ha ypOBHE
OCHOBHOTO 00miero oOpa3oBaHus JOJKHO OOeCeYyruBaTh
JIOCTHKEHUE CIIEYIOINUX JUYHOCTHBIX, METalpeAMETHBIX U
MPEeIMETHBIX 00pPa30BaATENbHBIX PE3YIbTATOB.

JIMYHOCTHBIE PE3VYJIbTATHI

Ilampuomuueckoe éocnumanue:

—TIIpOSIBJIEHNE UHTEpPECa K UCTOPUU U COBPEMEHHOMY COCTOSIHUIO
pOCCUiCKOM (pU3NUECKON HAYKH;

—II€HHOCTHOE€ OTHOIIEHHE K JIOCTHXKEHUSIM POCCHUHCKUX
yU4E€HBIX-(PU3UKOB.
I'pasicoanckoe u oyxoeno-upaecmeenmnoe



éocnumanue:

—TOTOBHOCTh K  AaKTHUBHOMY YyYacTHIO B  OOCYXICHUU
00111€CTBEHHO-3HAUYUMBbIX M 3THYECKUX MPOOJIEM, CBSI3aHHBIX C
MPAKTUYECKUM ITPUMEHECHUEM JTOCTHXKEHHUH (PU3UKH;

—OCO3HaHHWE BaXXHOCTH MOPAJIbHO-3TUYECKUX MPUHLMUIOB B
JIESATEIbHOCTU YUYEHOIO.

Icmemuueckoe eocnumanue:

—BOCHPHUITHE ICTETUYECCKUX Ka4eCTB (PU3NUECKON HAYKH: €&
TapMOHHUYHOTO ITIOCTPOEHMUS, CTPOTOCTH, TOYHOCTH,
JJaKOHUYHOCTU. Ilennocmu nayunozo no3Hanus '

—OCO3HaHUE LEHHOCTH (PU3MUYECKOM HAyKM KaK MOIIHOIO
HHCTPYMEHTa  I[O3HAHMUSA  MHpA, OCHOBBI  Pa3BUTHUSA
TEXHOJIOTHUH, BAXKHEH- 1€ COCTaBIISIONIEN KYJIbTYPbI;

—pa3BUTHE HAY4YHOU JI00O3HATEIBHOCTH, HHTEpeca K
HCCJIEOBATEIbCKON JESITEIIbHOCTH.

Dopmuposanue KyJiomypbul 300pO6bs u
IMOUUOHATIBHOZO0 OJ1A2ONOTIYUUSL.

—OCO3HaHHWE IIEHHOCTH Oe3omacHoro oOpas3a JKU3HU B
COBPEMEHHOM TEXHOJIOTMYECKOM MHUpE, BaXHOCTU IIPaBUII
Oe3omacHOro MOBEIEHUST HA TpaHCHOPTE, Ha JOporax, c
BJIEKTPUYECKUM U TEIUIOBBIM OOOpPYJIOBAHUEM B JOMAIITHUX
YCIOBUSIX;

—Cc(pOpMUPOBAHHOCTh HaBblKa pedJIeKCHH, IPU3HAHUE CBOETO
IpaBa Ha OMMOKY M TaKOI0 € IpaBa y Apyroro 4yejoBeKa.
Tpyooseoe éocnumanue:.

—AaKTHBHOE YyYacTHE€ B PEIIEHUM NpPaKTHYECKUX 3amad (B
paMKax CeMbH, LIKOJIbI, TOPOAa, Kpas) TEXHOJIOTHUYECKOH M
COIlMaJIbHOM HANpaBJIEHHOCTH, TPEOYIOIIMX B TOM YMCIIE U
(bu3nuecKux 3HaHUM;

—MUHTEpeC K  MPAKTHUYECKOMY  H3Yy4YEHHIO  Mpodeccui,
CBSI3aHHBIX C (PUBUKOIA.

IKonozuueckoe eocnumanue:

—OpHEHTallMs] Ha TMpUMEHEeHHEe (YU3NYEeCKUX 3HAHUM ISt
pemieHuss 3a7ad B 0oOJIaCTU  OKpYKarolledl  cpensl,
IUIAaHUPOBAHUsI TMOCTYIIKOB M OLEHKM HMX BO3MOJKHBIX
IOCJIEACTBUH JUUIsI OKPYKAIOIEN Cpelbl;

—OCO3HaHUE  TIJI00AJbHOIO  XapaKTepa  AKOJOTMYECKHX



mpoOIeM U ITyTEH UX pEIICHUS.
Aoanmayusn odoyuarouiezocsa K U3MeHAIOWUMCA
YVCIOBUAM COUUAIBHOU U RPUPOOHOIU CPEObl.

—TIMOTPeOHOCTh  BO  B3aUMOJICCTBHM  TPHU  BBHITIOJHCHUU
HCCJIEIOBAHUN M TIPOSKTOB (PU3MUECKON HAIPaBICHHOCTH,
OTKPBITOCTH ONBITY ¥ 3HAHUSIM JIPYTHX;

—TOBBIIICHUE  yPOBHS  CBOEM  KOMIIETEHTHOCTH  4epe3
MIPAKTUYECKYIO JICSTeIIbHOCTE;

—MOoTpeOHOCTh B ()OPMHUPOBAHWM HOBBIX 3HAHHU, B TOM YHCIE
dbopMyTUpOBaTh WUJICHM, TIOHATHS, THUIOTE3bl O (PUIUUSCKUX
00BEKTaX U SIBJICHUSIX,

—OCO3HaHUEC neduuuToB COOCTBEHHBIX 3HAHUU u
KOMIIETEHTHOCTEN B 00J1aCTH (PUBUKH;

—IUTAHUPOBAHUE CBOETO PA3BUTHUS B NPUOOPETCHUH HOBBIX
(bu3nuecKux 3HAHUM;

—CTPEeMJICHHUE AaHAJIW3UPOBATh W BBISABISITH B3aHMOCBSI3H
MpUPOJIbI, OOIllecCTBA W HSKOHOMHKH, B TOM YHCJIE C
WCITOJTb30BaHUEM (PU3UUCCKUX 3HAHUIM;

—OIIEHKa CBOUX JeUCTBUUA C y4€TOM  BIUSHHUS Ha
OKPY>KaIOIIYyI0 cpeny, BO3MOYKHBIX rI100aTbHBIX
MOCJICACTBUH.

METAIIPEAMETHBIE PE3YJIbTATBI

VHuBepcalbHble T03HABATENbHbIE IEHCTBUS
ba3zoevie nocuueckue oeiicmeus:

—BBIIBISAITh W XapaKTEPU30BaTh CYIIECTBEHHBIE TPU3HAKU
00BEKTOB (SIBICHUN);

—YyCTaHaBJIMBaTh CYIIECTBEHHBIN NpPU3HAK KiIacCUpUKAIIUH,
OCHOBAaHUS JIJIs1 0000IIEHUSI U CPaBHEHUS;

—BBISIBJISATH 3aKOHOMEPHOCTH u MPOTUBOPEUUS B
paccmaTpuBaeMbiX (akTax, HAaHHBIX W  HaOJIIOJICHUSX,
OTHOCSIIUXCS K PU3NYECKUM SIBICHUSIM;

—BBIIBISAITh [IPUYMHHO-CJIEJICTBEHHBIE CBSI3M  TIPU  U3YUYEHUU
¢bu3nuecKknux SBICHUH © TIPOIECCOB; JIeNIaTh BBIBOABI C
HCTIOIb30BaHUEM JIe TYKTUBHBIX u WHTYKTUBHBIX
YMO3aKJIFOUYeHUW, BBIJIBUTATh THUIOTE3bl O  B3aUMOCBSI3SIX
(hU3NUEeCKUX BEIUYHH,



—CaMOCTOSITEJIbHO ~ BBIOMpaTh CHOCcOO  pelIeHHs  y4eOHOMH
dbusmyeckord 3amaun  (CpaBHEHHE HECKOJbKUX BapHaHTOB
pemieHusi, Bbl- OOp Hambojee NOAXOAAIIEIO C  Y4ETOM
CaMOCTOSITEIILHO BBIJICIICHHBIX KPUTEPHUEB).
ba3zoeébie uccneooeamenbcKkue Oeiucmeust:.

—HCII0JIb30BaTh BOTIPOCHI KakK HCCJIeIOBATEIIbCKUN
WHCTPYMEHTIIO3HAHUS;

—IIPOBOJIUTH IO CAMOCTOSITEJIBHO COCTaBJICHHOMY IUIAHY OIIBIT,
HECIIOKHBIN dbuznyeckuit AKCIIEPUMEHT, HeOOJIbIIIOe
ucclieJoBaHuEe (PU3HUECKOTO SIBICHUS;

—OIIeHMBaTh  HAa  TNPUMEHUMOCTH H  JIOCTOBEPHOCTH
WHOpPMAIMIO, TOJYYCHHYIO B XOJIE HCCJICIOBAaHUS WA
ADKCIICPUMCHTA;

—CaMOCTOSITeJIbHO (POPMYJIUPOBATH OOOOIIEHUSI U BBIBOJBI IO

pe3yJibTaTaMm MPOBEIEHHOTO HaOJIFOICHHS, OITBITA,
HCCJICIOBAHMUS,
—TPOTHO3UPOBATH BO3MOJKHOE JalbHEHIIee pa3BUTHE

(U3MYECKHUX MPOILECCOB, a TAK)KE BBIJBUIATH MPEAIIOJIOXKEHUS
00 UX pa3BUTHU B HOBBIX YCIOBUSX U KOHTEKCTaX.
Paoboma ¢ ungpopmavueir:

—IIpUMEHSATh Pa3JIMYHBIE METOAbI, HHCTPYMEHTbI M 3alpOChI
IpU TIOUCKe U 0TOOpe MHPOpMALIMU WIM JAHHBIX C Y4ETOM
MpeUI0KEHHON yueOHOH (pru3nueckol 3a1auu;

—aHaJIu3UupoBaTh, CHUCTEMATU3UPOBATh U HHTEPIPETUPOBATH
HH(pOpPMaIMIO pa3INYHbIX BUJAOB U (POPM IpEeaCTaBICHUS;

—CaMOCTOSITEIILHO BBIOUPATH ONITUMAIBHYO hopmy
npeAcTaBieHus HHGOPMALUU U WLIIOCTPUPOBATH pEIIaeMble
3a7la4M HECJIO)KHBIMU CXE€MaMH, JuarpaMmaMM, MHON rpadukoi
1 UX KOMOUHALMSIMU.

YHI/IBCpCaﬂbHHC KOMMYHHUKAaTUBHBIC JeCTBUSL

Oobuwienue:

—B Xo0Je OOCYXIeHHs Yyd4eOHOro maTepuaja, pe3yJIbTaTOB
1a00paTOpPHBIX PabOT W MPOEKTOB 3aJaBaTh BOIPOCHI IO
CyIIeCTBY OOCYXKJIaeMOH TeMbl W BBICKAa3bIBaTh HJICH,
HalleJICHHEIC Ha pellieHue 3aJadd W HOJJIep’KaHue
0J1aroske1aTelIbHOCTH OOIICHUS;



—COMNOCTaBJISITh CBOM CYXKJIEHUSI C CYXICHUSIMU JIPYyTUX
YYaCTHUKOB JHaiora, oOHapy>XWBaTh Pa3jIMuue U CXOJCTBO
MO3UIINH;

—BBIPAXKaTh CBOK TOYKY 3PEHHUS B YCTHBIX U IMCbMEHHBIX
TEKCTax;

—IyOJIMYHO IIPEACTaBIATD pe3yIbTaThl BBITIOJIHEHHOT O
¢u3nueckoro  omeiTa  (3KCHEPUMEHTa,  HMCCIICIOBAHMUS,
IIPOEKTA).

Coemecmuasn oessmenabHocms (COMPYyOHUUECHEO):

—TMOHUMATh M HCIIOJB30BaTh MPEHUMYIIECTBA KOMaHJIHOW H
WHAWBUIYaTbHOH pabOThl TMPH PEIICHHH KOHKPETHOM
(uzmueckoi mpooIIeMb;

—TPUHUMATH 1IEJIM COBMECTHON JESITEIbHOCTH, OPTaHU30BbIBATH
JIEUCTBUS TI0 €€ JIOCTHXKEHUIO: PacCHpeaeaTh POk, 00CYKIaTh
MpOIEecChl U PEe3yJIbTaTbl COBMECTHOW paboThl; 00001aTh
MHEHHS HECKOJIBbKHUX JTIOJICH;

—BBINOJIHATh CBOIO YacTh PabOThI, JOCTHUTasi Ka4yeCTBEHHOTO
pe3yabTaTa Mo CBOEMY HaMpaBJICHUIO U KOOPAWHHUPYS CBOU
JICUCTBUSI C APYTUMU YI€HAMHU KOMaH/IbI;

—OIIEHUBaTh KAa4E€CTBO CBOEro BKJIaJla B OOIIMH TPOAYKT MO
KPUTEPHUSIM, CaMOCTOSITEILHO chopMyIHPOBaHHBIM
Y4YaCTHUKaAMHU B3aUMOJICHCTBHUS.

VHuBepCalbHBIE PETYIATUBHBIE ACHCTBHA

Camoopzanuzauyus:

—BBISIBJISITh MPOOJIEMBI B )KM3HEHHBIX M YUYEOHBIX CUTYyaIUsIX,
TpeOyIomUX A5 pelieHus PU3NIYeCKUX 3HaAaHUH;

—OpPHUEHTUPOBATBCA B  Ppa3JIM4YHBIX IMOAXOJAX MPUHATUS
peuieHui (MHAUBUIAYAIbHOE, NMPUHSITUE PELICHUs B TPYIIIE,
MIPUHSTHE PALICHUH TPYIIOi);

—CaMOCTOSITEIILHO COCTaBJISITh aJITOPUTM peleHus
¢uznyeckoil 3amauu WM IJIaHA HCCJIEeAOBaHUSI C YUYETOM
HMEIOIINXCS PECypCcoB M COOCTBEHHBIX BO3MOXKHOCTEM,
apryMeHTHUpPOBATH MpeajiaraeMble BApUAHTHI PEIICHUN;
—JenaTh BBIOOp M OpaTh OTBETCTBEHHOCTH 3a PEIICHUE.
Camoxonmpons (pegpnrexcust):

—/1aBaTh aJICKBAaTHYIO OLIEHKY CUTyalluu W IpeajiaraTth IUIaH €€



U3 MEHEHUSI;

—OOBSICHITD MIPUIHUHBI JIOCTHIKCHUS (HemoCTHXKEeHUST )
pe3yJIbTAaTOB JICATEIIFHOCTH, 1aBaTh OIIEHKY IMPUOOPETEHHOMY
OIIBITY;

—BHOCUTh KOPPEKTHUBBI B JESATEIbHOCTh (B TOM YHCJIE B XOJ
BBITIOJTHEHUST (PU3UYECKOTO WCCIICAOBAaHUS WM IIPOCKTa) Ha
OCHOBE HOBBIX OOCTOATENHCTB, HM3MEHUBIIUXCS CUTYaIUH,
YCTaHOBJICHHBIX OIIMOOK, BOSHUKIIINX TPYIHOCTEH;
—OIICHUBATh COOTBETCTBHUE PE3yJIbTaTa MEIU U YCIOBUSM.
ImoyuonanvHubliit unmenIeKm:

—CTaBUTh ce0s1 Ha MECTO JPYroro 4ejaoBeKa B XOJe cropa Win
JIUCKYCCHM HA HAy4YHYIO TEeMy, T[OHHUMAaTbh MOTHBHI,
HaMEpEeHUs U JIOTUKY APYTroro.

Ilpunamue cedsn u opyzux:

—Tpu3HaBaTh CBOE TIPaBO Ha OMMUOKY TIPpH PCIICHUH
dbu3nUeckux 3a7a49 WK B YTBEPKICHUSIX HA HAYYHBIC TEMBI U
Takoe Ke MPaBo APyroro.

[TPEAMETHBIE PE3VJIbTATBI

7 Kiacc

[IpenmeTHble pe3ylbTaThl Ha 0a30BOM YPOBHE JOJKHBI
oTpaxaTb cOPMUPOBAHHOCTH Y 00YUYAIOIIUXCS YMEHHUH:
—MHCTOJIb30BaTh MHOHATHSA: (U3MUECKHUE ¢  XUMHUUYECKHUE
SIBIICHUSI; HAOII0JIEHUEe, JKCIIEPUMEHT, MOJIeNb, THUIOTEe3a;
(105050500831 (puznueckux BCJIMYUH; aToMm, MOJIEeKYJIa,
arperatHple COCTOSIHHS ~ BellecTBa  (TBEpIoe, KHUJAKOE,
razoo0pasHoe); MEXaHWYeCKOe [IBIKeHHE (paBHOMEpPHOE,
HEpPaBHOMEPHOE, MPsSIMOJIMHEHOE), TpaeKTopusl,
paBHOAEUCTBYIOIIAS CcuJI, nedopMarus (ynpyrasi,
IJTACTUYECKas ), HEBECOMOCTh, COOOIIAIOITUECS COCYIbI;
—pasznmu4aTh sBiaeHus (AudQy3us; TEIIOBOE MBHMKCHUE YaCTHI]
BEIIIECTBA; paBHOMEpPHOE JIBUKEHHE; HEpaBHOMEPHOE
JIBVOKEHHWE; WHEPIUS, B3aWMOJICHCTBUE TEJI, pPaBHOBECHE
TBEPABIX TENl C 3a- KPEIUIEHHOW OChI0 BpallleHUs; Tepenaya
JaBJICHUA TBéplIBIMI/I TE€JlaMU, KUIOAKOCTIMU 158 ra3amMmu,
arMochepHOe  JaBJ€HHME; IUUIaBaHUWE TEIN;,  MpeBpaIlCHUs
MEXaHUYECKON »HHEpPruh) IO OINHCAHUIO HX XapaKTEPHBIX



CBOWCTB M Ha OCHOBE OIIBITOB, JEMOHCTPHUPYIOIIHUX JaHHOE
(dbuszndeckoe sIBJIICHNUE;

—pacrmo3HaBaThb  OPOSIBIIEHHME  HM3YUYEHHBIX  (PU3UUECKUX
SIBIICHUH B OKPY’KAIOIIEM MHUpE, B TOM 4HcCJie (PU3NISCKHUE
SIBJICHUSI B IIPU- POJIe: MPUMEPHI JIBUKEHUSI C PA3ITUUYHBIMU
CKOPOCTSIMHU B >KMBOW U HEXHMBOW IPUPOJE; AECUCTBUE CHUIIbI
TPEHUsT B TIpUPOAEC M TEXHUKE; BIUSHUE aTMOC(EpHOro
JIaBJICHUSI Ha >KUBOW OpraHu3M; IUIaBaHHWE pbIO; pbIYaru B
TeJIe YeJI0BEeKa; IPU 3TOM IEPEBOJIUTH NPAKTUUECKYIO 3a1a4y
B y4eOHYIO, BBIJICJIATh CYIIECTBEHHBIE CBONCTBA/NPU3HAKHU
(bu3mUeCKuX SABICHUMN;

—OMHCHIBATh W3yYCHHBIC CBOWCTBA TeI M (PU3HUYECKHUE SIBICHUS,
UCHOJIb3ysl  (u3nyeckue  BeIWYUHBI  (Macca, 00BEM,
IUIOTHOCTh BEWIECTBA, BpEMs, IIyTh, CKOPOCTb, CPEIHSIS
CKOPOCTB, CHJIa YNpPy- T'OCTH, CHUJIa TSHKECTH, BEC Teja, CHJIa
TpeHusl, naaBjieHue (TBEPIO- ro Teja, >KUJIKOCTH, Tasa),
BBITAJIKUBAIONIASL CHJIAa, MEXaHW4deckas padoTa, MOIIHOCTb,
IUIEYO CHJIBI, MOMEHT CHJIbl, KO3(PDUIMEHT MOJEe3HOro
JIEHCTBUSI MEXaHW3MOB, KHHETHYECKass W TNOTCHUIHAJIbHas
SDHEprusi); NpU  OINHCAHUU  MPaBWIBHO  TPAaKTOBAaTh
(u3MUecKuid  CMBICT  HMCMHOJB3YEeMBIX  BEJIMYWH, WX
0003HauYeHHUs] U €AUMHMLBI (PU3NYECKUX BEJIMYMH, HAXOJUTh
(bopMyIIBI, CBSI3BIBAIONINE JAaHHYIO (PHU3UYECKYIO BEIIMYHUHY C
JPYTUMH  BE€JIWYMHAMH, CTPOUTH TpaPUKU HU3YyUYEHHBIX
3aBUCUMOCTEH (PU3NUECKUX BEJIN-YHH,

—XapaKTepu30BaTh CBOMCTBa Tej, (U3UYECKHUE SBJICHUS U
MPOIIECChI, HCIIONB3Yysl TIpaBWJIa CIOXEHUs CHil  (BIOJb
OJTHOU MPSIMON),

3akoH ['yka, 3akon Ilackans, 3akoH Apxumena, TPaBUIIO
paBHOBecus phruara (0J10Ka), «30JI0TOE TIPABUIO» MEXaHUKH,
3aKOH CO- XPaHEHUs MEXaHHUYEeCKOW ODHEpPruu; MNpu DTOM
J1aBaTh CJIOBECHYIO (P OPMYIIMPOBKY 3aKOHA U 3aMUCHIBATH €r0
MATEMAaTHUYICCKOC BBIPAXKCHUC,

—OOBSICHATh (PU3NYECKUE SBJICHUS, MPOIECCHl M CBOICTBa
TCJI, B TOM YHCJIC U B KOHTEKCTC CI/ITyaHI/Iﬁ IpaKTHUKO-
OPHUCHTUPOBAHHOT'O XapaxkTepa: BBISIBJIATH IIPUYINHHO-



CIICICTBEHHBIC CBSI3H, CTPOUTH OOBSICHeHHME U3 1—2
JIOTUYECKHUX IIaroB ¢ Oonopout Ha 1-—2 WM3ydYeHHBIX CBOMCTBaA
(buznyeckux  SABJICHUH, buzmueckux 3aKOHa  WJIH
3aKOHOMEPHOCTH;

—pematb pacy€THele 3aJadyu B 1—2 pAelcTBUs, HCHOIB3YS
3aKOHBI U (POPMYJIBI, CBSA3BIBAIOIINE (DU3NUECKUE BEIUYUHBI:
Ha OCHOBE aHaju3a YCJIOBHUs 3aJa4yu 3alHChIBaTh KPaTKOE
YCIIOBHE, TTOJACTABIATh (PU3UYECKUE BEIUYUHBI B (POPMYIIBI U
IIPOBOAUTH pac- 4YETbl, HAXOJAUTHb CIPABOYHBIE JaHHBIC,
HEO0OXOqUMBIE JUISL pelieHus 3ajady, OLICHUBATh
PCATTMCTUIHOCTD MOJYYCHHOU (DU3UICCKON BEIIMIUHEL,

—pacro3HaBaTh MPOOJIEMBI, KOTOPBIE MOHO PELIUTh IIpU
IIOMOIIM (PU3NYECKUX METO/IOB; B OINHCAHUU HCCIEIOBaHUs
BBIJICJIATE ~ IPOBEPSEMOE  IIPEAINOJI0KEHUE  (TUIIOTE3Y),
paziauyaTh U HUHTEPHPETUPOBATH IIOJYUYEHHBIM pe3yibTar,
HaXOJUTh OLIMOKH B XOJI€ OMBITA, JieJaTh BBIBOJBI IO €0
pe3yabTaram;

—IIPOBOJIUTH OMBITHI IO HAOIIOACHUIO (PU3NUECKUX SIBICHUM WIIN
¢u3nyeckux CBOWCTB Ted: (OPMYJIHUPOBATH IPOBEPSEMbIE
MPEIOI0KEHUs, COOMpaTh YCTAHOBKY W3 MPEIJIOKEHHOTO
0o00opynOBaHUs, 3alUCBIBaTh XOJ ONbITa U (OPMYJIUPOBATH
BBIBO/IBI;

—BBIINIOJIHATh MPSMbIE HW3MEPEHUsI pPaCCTOSIHUSI, BPEMEHH,
Macchl Tena, 00bEMa, CUJIBI U TEMIIEPATYpPhl C UCIIOIb30BAHUEM
AQHAJIOTOBBIX M LM(POBBIX MPUOOPOB; 3aNUChIBATh MOKa3aHUs
npuOoOpoB € y4€TOM 3aJaHHON aOCOJIIOTHON IOTPEIIHOCTH
U3MEPEHUN;

—IIpPOBOJIUTh MCCJIEIOBAHUE 3aBUCUMOCTH OJHOW (hU3NUECKOU
BEJIMYMHBI OT APYTrod C UCMOIb30BAHUEM MPSIMBIX U3MEPEHUMN
(3aBHCMMOCTH IyTH PaBHOMEPHO JABIKYILIETOCs Teja OT
BpPEMEHH JABUKEHUS TeJla; CUIJIbI TPEHUSI CKOJIbXEHUSI OT CHUIIBI
JIaBJIEHUs, KayecTBa OOpaOOTKM TMOBEPXHOCTEH Tel U
HE3aBHCHMOCTH CUJIBI TPEHHUS OT ILJIOIIA I CONPUKOCHOBEHUS
T€Jd; CHIbl  YINPYrOoCTH  OT  YJ/UIMHEHHUS  NPY>KUHBI;
BBITAJIKMBAIOIIIEH CHJIBI OT 00OBbEMA MOTPYKEHHON YacTH Tea U
OT IUIOTHOCTH JKUAKOCTH, €€ HE3aBUCHUMOCTH OT IUIOTHOCTH



Teja, OT TIIyOHWHBI, HAa KOTOPYIO MOTPY’>KEHO TEJ0; yCIOBUH
IUIaBaHUsI TEJ, YCJIOBHUW paBHOBECHs pbluara MU OJIOKOB);
y4acTBOBaTh B IUIAHUPOBAHUM YYEOHOTO HCCIICIOBAHMUS,
cobupaTh YCTAaHOBKY U BBINOJHSITH HW3MEPEHUSs, CIEays
NpeUIOKEeH- HOMY IUIaHy, (PUKCUpOBaTh pe3yJbTaThl
MMOJTyYeHHON 3aBUCUMOCTH (DU3UUYECKUX BEIIMYUH B BHUJC
NPEUIOKEHHBIX TaOnuIl U TrpadUKoOB, AejIaTh BBIBOJBI IO
pe3yJibTaTaM UCCIIEJOBaHHUS;

—TMPOBOJINTh KOCBEHHBIE H3MEpEeHUs] (DUIHMYECKUX BEITHMYHH
(TJIOTHOCTH BEILIECTBA KUAKOCTH U TBEPJIOTO TeJla; CUJla TPEHUS
CKOJIb)KCHHUS, JaBJICHHE BO3JyXa; BBITAJKUBAIOMIAs CHUJIA,
JICUCTBYIOIIAsi Ha TOTPYKEHHOE B JKUJKOCTH  TEJO;
KOA((PUITUEHT TIOJIE3HOTO ACHCTBUS MPOCTHIX MEXaHU3MOB),
clIeysl TIPEUIOKSHHOW WHCTPYKIHU: TIPH  BBITIOJTHCHUU
U3MEpPEHUNM coOupaTh OJKCICPUMEHTAJIBHYIO YCTAaHOBKY |
BBIYUCIISITh 3HAUEHUE NCKOMOI BEJIN-YUHBI;

—Cco0II01aTh NpaBWJIa TEXHUKH O€30MacHOCTH INpHU paboTe C
1a00paTOPHBIM 000PYI0BAaHUEM;

—YyKa3blBaTh MPUHIUNOBI ACUCTBHUS MPUOOPOB M TEXHUYECKUX
YCTPOMCTB: BECHI, TEPMOMETP, TMHAMOMETP, COOOIIAIOIITHECS
COCylbl, OapoMeTp, pblyuar, MOABWXKHBIM M HEMOJABH>KHBIN
OJIOK, HAaKJIOHHAS MJIOCKOCTH;

—XapaKTepu30BaTh TPUHIIAIBI  JICUCTBUS W3YYCHHBIX
NpuOOpPOB M TEXHUUECKUX YCTPOWCTB C OIOpOH Ha HX
omucanuss (B TOM 4YHCIEe: TIOAUIUIIHUKH, YCTPOHUCTBO
BOJIOTIPOBO/IA, TUIPABIIMYSCKAN rpecc, MaHOMETp,
BBICOTOMEpP, TIOPIIHEBOM HACOC, apeoMeTp), HCHOIb3ys
3HaHHUS O CBOMCTBax (PU3MYECKUX SIBICHUU U HEOOXOIUMBIC
(bu3nUeckue 3aKOHBI 1 3aKOHOMEPHOCTH;

—MPUBOJUTH MPUMEPHI / HAXOAUTH UH(OOPMAITUIO O MPUMEpax
MMPAKTHYESCKOTO HCMIOJIb30BaHUs (PU3UYECKUX 3HAHUU B
MMOBCEIHEBHON JKU3HU JIsi OOecrnedeHuss Oe30MacHOCTH MPH
oOpatieHnu ¢ TpudoOpaMH M TEXHHUUYECKUMH YCTPOMCTBaMH,
COXpaHEHUsI 3/IOPOBBSI U COOIIFOJICHUSI HOPM DKOJIOTHYECKOTO
MOBEJIEHUS B OKPYKAIOIIEN cpene;

—OCYIIECTBISATh OTOOp MCTOYHHUKOB HWH(POpPMAIIMU B CETH



HNHTEepHET B COOTBETCTBUHU C 3aJaHHBIM MOMCKOBBIM 3aIlpOCOM,
HAa OCHOBE MUMEIOLINXCS 3HAHUM U MyTEM CPAaBHEHUSI PAZIMYHBIX
MCTOYHHKOB BBIJICTIATh HHMOPMAIUIO, KOTOpasi SIBISETCS
MIPOTUBOPEUUBON UIIU MOKET ObITH HEJOCTOBEPHOM;
—HCIOJIb30BaTh NPHU BBINIOJHEHUM YUYEOHBIX 3aJJaHUM HAy4YHO-
MOMYJISIPHYIO  JIUTEepaTypy  (pu3mdeckoro  coaepKaHus,
CIIpaBOYHBIE MaTepuaibl, PeCypcbl ceTu MHTEpHeT; BiaJeTh
npuéMaMu  KOHCIIGKTHUPOBAHUSI  TEKCTa, IMpeoOpa3oBaHUs
MH(POPMAIINH U3 OJTHOW 3HAKOBOU CHUCTEMBI B JPYTYIO;

—CO03/1aBaThb COOCTBEHHBIE KpPATKHWE IHCbMEHHBIE M YCTHBIE
cooOlIeHUss, B TOM 4YHCJIE MOyOIWYHO JelaTh KpaTKue
COOOIIIEHUsT O pe3yibTaTax MOPOEKTOB WM Y4EOHBIX
HCCJIEIOBAHUM; IIpU  3TOM TI'PaMOTHO  MCHOJIb30BaTh
W3yYCHHBIA  TIOHSATHHHBIA  anmapar  Kypca  (pu3uKwy,
CONPOBO’KJATh BBICTYIUICHUE IPE3EHTALIUEH;

—IIpyU  BBINOJHEHWHU Y4YEOHBIX IIPOEKTOB U  HCCIEAOBaHUMN
pacnpenensaTh OO0S3aHHOCTH B TIpPyINEe B COOTBETCTBUU C
IIOCTABJICHHBIMHU 3aJa4aMu, CJICIUTH 33 BBIIOJIHEHUEM IUIaHa
JIeMCTBUHM, aJeKBaTHO OLIEHMBATh COOCTBEHHBIM BKJaJa B
JIEATEIIBHOCTh TI'PYMIIBI; Bbl- CTPauBaTb KOMMYHUKAaTHBHOE
B3aUMO/ICHCTBUE, YUUTHIBAsI MHE- HUE OKPY KaIOIHX.

8 knacc

[IpenmeTHble pe3ylbTaThl Ha 0a30BOM YPOBHE JOJKHBI
oTpaxaTb cOPMUPOBAHHOCTH Y 00YUYAIOIIUXCS YMEHHUH:
—MWCHOJIb30BaTh IIOHATHUSA: Macca UM pa3Mepbl MOJIEKYII,
TEIJIOBOE€ JBM)KEHHE AaTOMOB UM  MOJIEKYJ, arperaTHbie
COCTOSIHMSI BEIIeCTBa, KpUCTaJIMYecKkue u amMopdHble Tena,
HACBHINMCHHBIA W HEHACBHIIIEHHBIM Tap, BJIAXXHOCTh BO3/yXa;
TEeMIIepaTypa, BHYTPEHHsISI DHEPrus, TEMJIOBOU JABUTaTENb;
AJIEMEHTAPHBIN 3JIEKTPUUECKUN 3apsiil, JIIEKTPUUYECKOE MOJIE,
MPOBOJIHUKUA U AUIIECKTPUKH, MOCTOSIHHBINA SJIEKTPUUYECKUMN
TOK, MAarHUTHOE TIOJIC;
—pa3nu4yath  SBJICHUS ~ (TEIUIOBOE  pacIIMpeHHe/CKaTue,
Terulonepeaya, TEMJIOBOE€  paBHOBECHE, CMadyuBaHHUE,
KanuuIsIpHBIC SIBJICHUS, HWcrnapeHue, KOHJICHCAITHS,



IUIaBJICHUE, KpUCTaIu3amnusi (OTBEpACBAHHE), KHUIICHHUE,
TCIIonCepecaada (TGHJ’IOHpOBOI{HOCTL, KOHBCKI U, I/I?)JIy‘-ICHI/Ie);
DIISKTPU3ALMs TEJ, B3aUMOJECWCTBUE 3apsAloOB, JICUCTBUSI
AIIEKTPUIECKOTO TOKa, KOPOTKOE 3aMBIKaHUE,
B3aUMOJICHCTBUE MAarHUTOB, ACHCTBUE MAarHUTHOTO MOJISI Ha
MPOBOJHUK C TOKOM, D3JIEKTPOMArHUTHasT WMHIAYKIUS) IO
OINMMCAHUIO UX XapaKTEPHBIX CBOMCTB M Ha OCHOBE OIIBITOB,
JIEMOHCTPUPYIOIIUX JTaHHOE (PU3UIECKOE SIBJICHUE;
—paciio3HaBaTb IIPOSABIICHUC HN3YyYCHHBIX (I)I/ISI/I‘-IGCKI/IX
SIBIICHUM B OKpY’KalolleM MHpEe, B TOM 4Yuciie (GU3NUYECKHUe
SIBIICHUSI B NOpUPOJE: TIOBEPXHOCTHOE HATSDKEHUE U
KallWJIJIAPHBIC ABJICHUA B HNPUPOAC, KPpUCTAJLJIBI B IIPHUPOLIC,
nznydyenue CoiHIla, 3aMep3aHue BOJOEMOB, MOPCKUE OpU3HI,
oOpa3zoBaHHE pPOCHI, TymMaHa, WHEs, CHEra; JJICKTPUUYECKUE
ABJICHUA B aTMOC(l)epe, SJICKTPHUYICCTBO KMUBBIX OPIraHU3MOB;
MarHuTHOE I1oJjie 3emMJiid, Apeiid MoI0CcoB, pOiIb MAarHUTHOTO
MoJIsl JJIs KU3HU Ha 3emiie, MNOJISIPHOE CHUSIHUE; MPU ITOM
OepPCBOAUTDL IPAKTUYCCKYIO 3aJady B y‘-IC6HYIO, BBIJICIIATH
CYIIECTBEHHBIE CBOMCTBA/MIPU3HAKU (PU3UUECKUX SIBIICHUH;

—OIMMCHIBAaTh M3yYEHHBIE CBOWCTBA Tel W (PU3UUYECKHUE SIBIICHUS,
HCTIONB3YS dbuznueckue BEJIMUUHBI (Temmnepartypa,
BHYTPEHHSISI DHEPrusi, KOJIWYECTBO TEIUIOTHI, YyJI€JIbHAas
TEMIIOEMKOCTh BEIIEeCTBa, YJAEJbHAsl TEIUIOTAa ILJIaBJICHUS,
yleiabHash TeIuioTa TapooOpa3oBaHUsI, yAelbHas TeIUioTa
cropaHus TOIUTUBA, KOA(M(GUIIMEHT TIOJE3HOTO JIEUCTBUS
TEIJIOBOM MAaIIWHBI, OTHOCUTEJIbHAs BJIAKHOCTH BO31yXa,

DJIGKTPUYECKUN  3apsil, cCcuja  TOKa,  DJJIEKTpUYECKOe
HaNpsDKEHUE, COINPOTHUBIIEHUE MPOBOJHUKA, yAeIbHOE
COIIPOTUBJICHUE BEIIIECTBA, pabota u MOIIHOCTh
DJIEKTPUYECKOrO0  TOKAa); MNpPUA  ONHUCAHUM  OPABUIBLHO

TPaKTOBaTh (PU3UYECKHUI CMBICII HMCHOJIb3yEMbIX BEJIHUYMH,
0003HaUeHUsI U €IUHUIBI (U3NUECKUX BEJIMYUH, HAXOJUTh
(bopMynbl, CBSI3BIBAIOIINE JAHHYIO (PU3HMYECKYIO0 BEJIWYHUHY C
IpYyTUMU  BEJIMYMHAMH, CTPOUTh TpauKd  H3YUEHHBIX
3aBHCUMOCTEH (PU3NUECKUX BEIUYHH;



—XapaKTepU30BaTh CBOMCTBAa Tej, (PU3UYECKUE SBICHUS U
MPOIIECChI, UCIIOJIb3YsI OCHOBHBIE IMOJIOKEHHSI MOJICKYJISIPHO-
KUHETHUYECKOH  TEOpPHUH  CTPOCHHS  BEIIECTBA, IPHUHIIUII
CyHepHo3uuuM Io- JeH (Ha KadyeCTBEHHOM YPOBHE), 3aKOH
COXpaHeHus 3apsiaa, 3a- KoH OMa Uil ydyacTKa LIeNH, 3aKOH
Jxoyns—JleHna, 3aKOH COXpPAaHEHMs SHEPruM; IpU ITOM
JlaBaTh CJIOBECHYIO (POPMYJIMPOBKY 3aKOHa M 3aIMCBIBATH €r0
MaTEeMaTH4YeCKOE BBIPAKCHUE;

—OOBSICHATh (PU3MUECKHE MHPOIECCHl U CBOWCTBA TEJI, B TOM
YHCJIE€ U B KOHTEKCTE CHUTYalMi MPaKTUKO-OPUEHTUPOBAHHOIO
XapakTepa: BBISBIISITH INPUYHMHHO-CJICJICTBEHHbIE  CBSI3H,
CTPOUTH OOBsICHEHHE M3 1—2 JIOTMYeCKHUX IIaroB ¢ ONOPOM
Ha 1—2 Wu3y4dYeHHBIX CBOWCTBAa (UIHMUYECKHUX SIBICHUIM,
(bU3MUECKUX 3aKOHOB HJIM 3aKOHOMEPHOCTEH;

—pemaTthk pacuéTHhIC 3amadyd B 2—3 JICUCTBUS, HCHOIB3YS
3aKOHBI U (POPMYJIBI, CBSA3BIBAIOIINE (DU3UUECKUE BEIUYUHBI:
Ha OCHOBE aHaJu3a YCJIOBHUS 3aJladd 3alHChIBaTh KPAaTKOE
YCJIOBHUE, BBIABJIATH HEIOCTATOK JAaHHBIX Uil PpPELICHUs
3aJla4yM, BIOMpPATh 3aKOHbI U (OPMYJIbI, HEOOXOAUMBIE JIJISI €€
pelieHusi, MPOBOJIUTh PACUYEThl M CPABHUBATH IOJYUYEHHOE
3Ha4YeHHe (PU3NIECKOI BETUUNHBI C U3BECTHBIMU JIAHHBIMU;

—pacro3HaBaTh MPOOJIEMBI, KOTOPBIE MOYHO PEIIUTh IIpU
MOMOIIA  (UBUYECKUX METOJIOB, HCHOJb3ys OIMCAaHUE
HCCJIEIOBAHUS, BBIJCIATh IMPOBEpPSIEMOE  IPEaIoIOKEHUE,
OIICHUBATh MIPaBUJIBHOCTD MopsiJiKa MPOBEICHUS
HCCJIeIOBAHUS, AeJ1aTh BbIBO/IbI;

—IIPOBOJIUTH OMNBITHI TI0 HAOJIIOACHUIO (PUBUUECKUX SIBICHUHN
Wi  (PU3HUYIECKUX CBOUCTB Ten (KanmuJUISIpHBIC SIBJICHUS,
3aBUCUMOCTh  JIaBJICHHsS  BO3AyXa OT ero o0béma,
TEMIIepaTyphbl; CKOPOCTH MpOliecca OCTHIBAaHHS/HATPEBAHUS
Npyu  U3JIYYEHWH OT IIBE€Ta U3JIy4alolleil/moriomaroniei
MMOBEPXHOCTH; CKOPOCTh MCIIAPEHHUSI BOABI OT TEMIIEPATYPbI
JKUJAKOCTU U IUIOIIAJAU €€ MOBEPXHOCTH; DJIICKTPU3ALIMS TEI U
B3aMMOJIEMCTBUE DJICKTPUUYECKUX 3apsa0B; B3aUMOJCHCTBUE
MNOCTOSIHHBIX MarHuTOB, BHU3yaJIM3alldsl MArHUTHBIX MOJIEU



NOCTOSIHHBIX MAarHuTOB; JCHUCTBUS MarHUTHOTO IIOJISI Ha
MNPOBOJHUK C TOKOM, CBOMCTBA 3JEKTPOMArHWTA, CBOMCTBA
SJICKTPOJIBUTATENSI TMOCTOSHHOTO TOKa): (hOpMYyJIHPOBATH
MPOBEPsIEMbIC  MPEIIOJIOKEHUS, COOUpaTh YCTAHOBKY W3
MPEIOKEHHOTO O00OpY/IOBaHUS, OMHUCHIBATH XOJ OIIbITAa U
bopmynupoBaTh BEIBOIHI,

—BBIMOJHATH NPSIMbIE U3MEPEHUSI TEMIIEPATYPhbl, OTHOCUTEIILHOMN
BJIAXKHOCTH  BO3JyXa, CWJbl TOKa, HAaOpsDKEHUA  C
HCIIOJIb30BAHUEM  AHAJIOTOBBIX NPHUOOPOB H  JATYHUKOB
(bu3UYECKUX BEJIUYNH; CPABHUBATH PE3yIbTAThl H3MEPESHUM C
y4€TOM 3aJITaHHOU aOCOJIOTHOU MOTPEIIHOCTH;

—TMPOBOJIUTh HCCJIEIOBAHUE 3aBUCHUMOCTH OJHOW (U3NYCCKOMN
BEJIMYMUHBI OT JAPYTrOM € MCMOJIb30BAHUEM IMPSIMbIX HU3MEPEHUM
(3aBUCUMOCTb COMPOTHUBJICHHUSI TIPOBOJHUKA OT €ro JJIMHBI,
IUIOLIA/IM MONEPEYHOrO0 CEYEHHUSI M YJEIBHOIO COIPOTUBICHUS
BEILIECTBA MPOBOJIHUKA; CHJIbI TOKA, HAYUIETO YE€pe3 MPOBOJIHUK,

oT HaIIps’KCHU S Ha IPOBOJHUKE; HNCCIICA0OBAaHUC
II0CJICA0BATCIIBHOI'O u mapajijicJIbHOI'O COGILI/IHGHI/Iﬁ
HpOBOI[HI/IKOB)Z IIJIaHUPOBATb HCCIICOOBAaHHC, CO6I/IpaTB

YCTAHOBKY M BBIMOJIHATh U3MEPEHUS, CIEAYs MPEIIOKEHHOMY
1aHy, (UKCHpOBAThH Pe3yJIbTAThl MOJTYYEHHOW 3aBUCHUMOCTH B
BHUJIe TAONHI] U TpauUKOB, AENaTh BBIBOJABI TIO0 pPe3ybTaTaM
HCCJIeIOBAaHNS;

—IpPOBOUTh KOCBEHHBIE HU3MEPEHHUS (PU3NUECKUX BEJIUYUH
(yoenpHasi ~ TEIUVIOEMKOCTH  BEIIECTBA,  COIMNPOTHUBIICHHUE
MIPOBOJIHMKA, paboTa W MOIIHOCTh SJIEKTPUYECKOrO TOKA):
IUTAHUPOBATh HW3MEPEHHsI, COOMpATh HSKCIEPUMEHTAIBHYIO
YCTAHOBKY, CJemysl TIPSIJIOKCHHOW  WHCTPYKIHH, H
BBIYUCIISITh 3HAUCHUE BEIIMYUHBI;

—COo0I01aTh NpaBWJIa TEXHUKH O€30MacHOCTH IMpHU paboTe cC
71a60paTOPHBIM 000PYIOBAHUEM;

—XapakTepu30BaTb NPUHIUNBI JICHCTBUS N3Y4YEHHBIX
NpUOOPOB M TEXHUYECKHUX YCTPOHCTB C ONOPOM Ha HX
ornmucaHust (B TOM 4YHCJE: CHCTEMa OTOIUIEHHUS JOMOB,
TUTPOMETp, IMapoBasi TypOWHA, aMIlepMETp, BOJBTMETP,



CYETYUK DJIIEKTPUYECKOM DHEPIUH, DIIEKTPOOCBETUTEIIBLHBIC
puUOOpBI, HarpeBaTelIbHbIC AJIEKTPONPUOOpPHl  (TIPUMEPHI),
AJIEKTPUYECKUE NPEIOXPAHUTEIIH; AJIEKTPOMAarHur,
3JIEKTPOJABUIATENb NOCTOSIHHOI'O TOKA), UCHOJIb3Ysl 3HAHUS O
cBolicTBax  (U3MYECKUX  SIBJEHUH U HeoOXOoIuMble
(puznueckue 3aKOHOMEPHOCTH;

—pacno3HaBaTb  NPOCTbIE  TEXHUYECKHE  YCTPOWCTBA U
M3MEPHUTENbHBIE TIPHOOPHI MO CXeMaM M CXEMaTUYHBIM
pucyHKamM (KMAKOCTHBIN TEPMOMETP, TEPMOC, IICUXPOMETP,
TUTPOMETP, JABUTaTEIb BHYTPEHHEIO CrOpaHUsl, 3JEKTPOCKOIL,
peocTaT); COCTaBJIATh CXEMbl JJIEKTPUYECKUX Lenel ¢
IOCJIEOBATEIbHBIM U napauiejIbHbIM COEJIMHEHUEM
3JIEMEHTOB, pa3jiMyasl yCJIOBHbIE OOO3HAYEHMs] DJIEMEHTOB
AIIEKTPUYECKUX LICTIEN;

—TIPUBOAUTH TPUMEPHI/HAXOAUTh HWHPOPMAIMIO O MpHUMeEpax
MPAaKTHYECKOTO  HCIOJIb30BaHMUS  (DU3WYECKUX 3HAHUH B
MTOBCE/IHEBHOW JKM3HU i1 obOecriedeHus: Oe30MacHOCTH TpH
oOpalleHuu ¢ npubopaMu U TEXHUUYECKMMH YCTpOMCTBamu,
COXPAHEHUs 3JI0POBbsI U COOJIIOEHUSI HOPM 3KOJIOIMYECKOIO
IIOBE/ICHNUSI B OKPY KaIOLLEN Cpene;

—OCYIIECTBIATh ITIOUCK nHpOpMaLu ¢dbu3nueckoro
cozepxkaHus B ceTu MHTEpHET, HAa OCHOBE MUMEIOIUXCS 3HAHUN
U MyTEM CpaBHEHUS JIONOJHUTENIbHBIX HMCTOYHHUKOB BBIIEISTH
MH(pOpMaILHIO, KOTOpas SIBJISETCS MPOTUBOPEYMBON MIIM MOXKET
OBITh HEJJOCTOBEPHOI;

—MWCIIOJIb30BaTh MPU BBIMOJIHEHUM Y4e€OHBIX 3aJlaHU Hay4YHO-
NONYJISIPHYIO  JIMTEpaTypy  (pU3HYEecKOoro  coaepKaHusl,
CIpaBOYHbIE MaTepuaibl, pecypchl cetu MHTepHeT; BiIageThb
npuéMaMm KOHCHEKTHUPOBAaHUSI TEKCTa, MNpeoOpa3zoBaHUs
nH(bOpMAaITUN U3 OJTHOM 3HAKOBOU CHCTEMBI B JIPYTYIO;

—CO03/1aBaTh COOCTBEHHBIE IHCHbMEHHbIE U KpaTKHE YCTHbBIC
cooOmienusi, o0o6mass  uHGOpMaMIO W3  HECKOJIbKUX
HMCTOYHUKOB (PU3UYECKOTO COACP)KAHMS, B TOM YHUCIIE ITyOIMYHO
MIPEJICTABISATh PE3YJIbTAThl MPOEKTHON MM HCCIIEI0BAaTEIbCKOMN
JESITeIbHOCTH; TP 3TOM I'PaMOTHO HCIIOJIb30BaTh M3yUYE€HHBIN
MOHATUHHBIA  ammapaT Kypca  (QU3UKH,  CONPOBOXKIATH



BBICTYILJICHUE IPE3CHTALUEH;

—TpU BBINOJIHEHUH YYEOHBIX MPOEKTOB W HCCIEIOBAHUN
(bU3HUYECKUX MTPOIIECCOB PACIIPEACISATh 0053aHHOCTH B IPYMIIE B
COOTBETCTBUM C IIOCTaBJICHHBIMHM 3aJad4aMH, CJIE€IUTh 3a
BBIIIOJIHEHUEM IUJaHA JEUCTBUH U KOPPEKTUPOBATH €ro,
aJICKBaTHO OLICHUBATh COOCTBEHHBIH BKJIAaJ B JEATEIBHOCTb
TPYNIBI; BBICTpanBaTh KOMMYHHMKAaTUBHOE B3aMMOIEUCTBUE,
MPOSIBIISIE TOTOBHOCTH pa3peniaTb KOH(MIUKTHI.

9 kiacc

[IpenmeTHple pe3ysibTaThl Ha ©0a30BOM YpPOBHE JOJDKHBI
oTpaxkaTb C(OOPMHUPOBAHHOCTh Y O0YYAIOIIUXCS YMCHHU:

—MHCIOJIb30BaTh ITIOHATUS: CHCTeMa OTcYéra, MaTepuaibHas
TOYKa, TPACKTOPHUS, OTHOCUTEIBHOCTh MEXaHUYECKOTrO
NBUKeHUs, nedopmanus (ynopyras, IUIacTUYEcKas), TPEHHE,
IICHTPOCTPEMHUTEIILHOS YCKOpEHUE, HEBECOMOCTH u
MEPEeTrpy3KH; IIEHTP THKECTH; aOCOJIOTHO TBEPIAOE TEIO,
IICHTP TSDKECTH TBEPIAOrO Teja, PAaBHOBECHE, MCXAaHUYCCKHE
KoJeOaHUsT M BOJHBI, 3BYK, HH(PasByK U YIbTPa3BYK;
AIIEKTPOMArHUTHBIE BOJIHBI, IIIKAaJa 3JIEKTPOMArHUTHBIX BOJIH,
CBEeT, ONM3OPYKOCTH HW  JaJbHO30PKOCTh,  CIIEKTPHI
WCIyCKaHUsI W TIOTJIONIeHUs;, alb(pa-, Oeta- u Tramma-
W3ITyYCHUsI, U30TOIIbI, SI/ICPHAst YHEPTeTHKA;

—paznu4aTh  sABJCHUS ~ (PaBHOMEPHOE H  HEpPaBHOMEPHOE
MPSIMOJIMHEHOE TIBIOKEHUE, PaBHOYCKOPEHHOE
NpsIMOJIMHEHOE  JBMJKEHHE, CBOOOJHOE mMaJeHHe  Tell,
paBHOMEpPHOE JIBHKEHHE TI0 OKPYKHOCTH, B3aUMOJICHCTBHE
TeJ, PEaKTHBHOE JBIJKCHUE, KojebaTeIbHOE JBUIKCHHUC
(3aTyxaromime W BBIHYXKJCHHBIC KOJI€OaHHs), PE30HAHC,
BOJIHOBOE JIBIDKEHHE, OTpPaK€HUE 3BYyKa, TMPSIMOIUHEHHOE
pacnpocTpaHeHue, OTpakeHWe U TMPEJIOMJICHUE CBETa,
MOJTHOE BHYTPEHHEE OTpa)K€HUE CBETa, Pa3IoKEeHHE Oeoro
CBETa B CIIEKTP U CJIO)KCHHUE CIICKTPaJIbHBIX IIBETOB,
JIUCTICPCHST CBeTa, eCTeCTBEHHAsI pPaTMOAKTHUBHOCTb,
BO3HUKHOBEHHE JIMHEHYATOrO CIIEKTpa HW3JIYYECHHs) IO
OMMMCAHUIO UX XapaKTEPHBIX CBOWCTB M HAa OCHOBE OMBITOB,
JIEMOHCTPUPYIOIIHUX JTaHHOE (PU3NUECKOE SIBJICHUE;



—pacno3HaBaTh  NPOSABIECHUE  M3YYEHHBIX  (U3HUECKHUX
SIBIICHUH B OKpy»XaromeM Mupe (B Tom uuciie (GU3NIEeCKUe
SIBJICHUs B IIPUPOJIC: IIPUWIMBBI U OTJIMBbI, IBUKCHUE IIJIAHET
CoJIHEYHOW CHUCTEMBI, PpPEaKTUBHOE JBM)KECHHE JKUBBIX
OpPraHU3MOB, BOCIIPUSITUE 3BYKOB YKUBOTHBIMH,
3eMJIETPSICEHUE, CEICMUYECKUE BOJIHBI, IIy- HAMH, 9XO, [IBE€Ta
TEJl, OINTHYECKUE SBJIECHUS B MpUPOJE, OHOJIOTHUYECKOE
JIefiCcTBHE BUAUMOTO, YJIBTPA(HOIECTOBOIO U PEHTT€HOBCKOT'O
HU3JIy4YECHUU; €CTECTBECHHBIN paluoOaKTUBHbBIN ¢domn,
KOCMHYECKHE JIy4H, PAAUOAKTUBHOE H3JIy4YEHHUE IPUPOIHBIX
MHHEPAJIOB; JEUCTBUE PAAUOAKTUBHBIX U31yYCHUN HA OPraHUu3M
YyeJ0BeKa), IpU 3TOM IEPEBOAUTH MPAKTHUYECKYIO 3ajadyy B
yueOHYI0, BBIICIATh CYIIECTBEHHbIE CBONMCTBA/IPU3HAKU
(bu3MUEeCKUX SIBICHUMN;

—ONHUCHIBATh H3YYCHHBIC CBOWCTBA TE€I HW (UHUCCKHC
SIBJICHUSI, WCIIONIB3ys (PU3MYSeCKUe BEIMYHUHBI (CPEIHSS |
MIHOBEHHAasi CKOPOCTh TeJia IPU HEPAaBHOMEPHOM JIBMXKEHUH,
YCKOpPEHHME, NepeMelIeHue, IyTh, yIrjioBasi CKOpPOCThb, CHJia
TpeHHUsl, Cujla YHOPYroCcTH, CHJia TSKECTH, YCKOpPEHHUE
CBOOOJIHOTO MAaJCHUsSI, BEC Teja, UM- IIyJbC Teja, UMITYJIbC
CUJIbI, MEXaHHYeCKass padoTa M MOIIHOCTh, MOTCHIIMAIbLHAS
SHEPrusi TeJjla, NOAHSATOrO HaJl IIOBEPXHOCTHIO 3€MIIH,
NOTEHIUAJIbHASA JHEPIrysl CHXKATOU IIPY>KUHBI, KMHETUYECKas
DHEpPrus, IMOJHAasi MEXaHWYECKasl dHEPIus, IIEpUO] U 4acToTa
KoJIeO0aHUM, UTMHA BOJIHBI, TPOMKOCTB 3ByKa M BBICOTa TOHA,
CKOpPOCTh CBE€Ta, IIOKa3aTelb NPEJIOMJICHUS CpEJbl); MpU
OMHUCAaHUU TPABWILHO TPAKTOBaTh (PU3UYECKHUA  CMBICT
HCTONIb3YEMbIX  BEJIMYMH, OOO3HAYEHUs] W  €IUHUIIBI
(bM3UYEcCKUX BEIUYHH, HAXOIUTHh (POPMYJIBI, CBS3BIBAIOIIHE
JIAaHHYIO (PU3UYECKYIO BEIIMYUHY C JAPYTUMH BEIMYUHAMHU,
CTpOUTh TpaUKA W3YYCHHBIX 3aBUCHUMOCTEH (DU3HMUECKUX
BEJINYINH;

—XapakTepu30BaTh CBOWCTBa TeJ, (PU3UYECKHUE SIBIICHUS |
MPOLIECCHI, MUCIIONb3Ysl 3aKOH COXPAaHEHUs JHEPIrUM, 3aKOH
BCEMHUPHOTO TATOTEHUS, MPUHLUMI CYINEPHO3ULUUA CHJI,
OpUHIMO OTHOcHUTENbHOCTH ['anmunes, 3akoHbl HproToHa,



3aKOH COXPaHEHMsI MMIIyJbCa, 3aKOHBbI OTpPaXKEHUsI U
IIPEJIOMJICHUSI CBETA, 3aKOHbl COXPAaHEHUsl 3apsAJA0BOTO M
MacCOBOI'0 UMCEJ IIPU SASPHBIX PEAKIMIX; IIPU 3TOM J1aBaTh
CIIOBECHYIO (OPMYJIHMPOBKY 3aKOHa U 3allUChIBAaTh €TO0
MaTeMaTU4YeCKOE BBIPAKECHUE;

—OOBSACHATh (PU3HMUECKHE MNPOLECCHl U CBOWCTBA TEJI, B TOM
YHUCJIE€ U B KOHTEKCTE CUTYyalUil MPAaKTUKO-OPUEHTHUPOBAHHOTO
XapakTepa: BBISIBISITH  NPUYMHHO-CIICJCTBEHHBIE  CBSI3H,
CTPOUTH OOBSICHEHHE W3 2—3 JIOTMYECKHUX IIaroB C OMOPOM
Ha 2—3 WU3y4YEHHBIX CBOWMCTBa (PU3UYECKUX SIBICHUMU,
(bu3MUEeCKUX 3aKOHOB MJIM 3aKOHOMEPHOCTEH;

—pemaTth pacdyéTHble 3aJauM (OIMpPAIOIIUECS HAa CUCTEMY U3
2— 3 ypaBHEHHUI), HCIOJB3YS 3aKOHBI W (HOPMYIIBL,
CBsA3bIBAIOIIME (PU3MUECKHE BEJIUYMHBI: HA OCHOBE aHaJIM3a
YCJIOBUSL 3aJayd 3allMChiBaTh KpaTKOE YCIJIOBHUE, BBISABIITH
HEJIOCTAIOIUE WM U30bITOUYHBIE JaHHbIE, BBIOMPATh 3aKOHBI U
(hopmyIbl, HEOOXOIMMBIE JIJIsl PEIICHUS, IIPOBOIUTH PACUETHI U
OLIEHUBAaThb  PEAJIUCTUYHOCTH IIOJIyYEHHOTO  3HA4YE€HUs
(bm3UUeCcKoOil BEIIMYUHEL,

—pacro3HaBaTh IpPOOJIEMbl, KOTOPbIE MOYHO PELIUTh IIpHU
MOMOIIN (U3HMYECKUX METOJOB; HCHOJb3ys OIMCAaHUE
HCCJICOBAHUS, BBIIEIATh IPOBEPSEMOE  IPEANOJIOKEHUE,
OLIEHMBATh MPABWIBHOCTh MOPSAKA MIPOBEICHUSI UCCIEIOBAHUS,
JleJIaTh BBIBOJbI, HHTEPIPETUPOBAThH PE3YJIbTAThl HAOIIOIEHUN
Y OITBITOB;

—IIPOBOJIUTH ONBITHl 10 HAOIIOAEHUIO (PU3MUECKUX SIBICHUUN
i (PU3UIECKUX CBOUCTB TeJl (M3y4eHHE BTOPOrO 3aKOHA
HbroToHa, 3akoHa COXpaHEHUSI DHHEPrUM; 3aBUCUMOCTH
rnepuo/ia KojieOaHnu

NPY’)KMHHOTO MasiTHUKa OT MacChl TIpy3a U KECTKOCTH
MPY>KUHBI 1 HE3aBUCHMOCTh OT aMIUIUTY/Abl MaJIbIX KOJeOaHUM;
NpSMOJIMHEHHOE  pacHpoCTpaHEHHE  CBETa,  Pa3JIOKEHUE
0enoro cBeTaB CHEKTP; U3YYEHHE CBOWCTB H300pakKeHUs B
IJIOCKOM  3€pKajieé U CBOMCTB H300pakeHUsI TpeaMera B
coOuparorield JiMH3e; HaOJIOJICHNWE CIUIONIHBIX W JIMHEWJaThIX
CIIEKTPOB U3JIyYEHUs1): CAMOCTOSITEILHO COOUPATh YCTAHOBKY U3



M30BITOYHOTO Habopa 00OpPYMOBaHUS,; ONMKCHIBATH XOJ OIBITA U
€ro pe3ynabTaThl, POPMYyITHUPOBATH BHIBOIBL;

—IIPOBOUTH MPU HEOOXOJUMOCTH CEPHUIO MPSMBIX HM3MEpPEHHUH,
Oompenesissi  CpelHee  3HAYCHHE  HM3MEpPSEMOM  BEJIMYHHBI
(bokycHOE paccTosiHHME COOMPAOIICH JUH3bI); OOOCHOBBLIBATH
BBIOOp crioc00a U3MEPEeHUs/U3MEPUTEIILHOTO MPUOOopa;

—IIPOBOJIUTh  HCCIICIOBAHHE 3aBUCUMOCTEH (puzmIecKux
BEJIMYMH C MCIOJIb30BAHUEM IPSIMBIX U3MEPEHUN (3aBUCUMOCTD
IyTH OT BPEMEHU INIPU PaBHOYCKOPEHHOM JIBHKEHHH 0e3
HayaJlbHOM CKOPOCTH; Mepuoja KojaeOaHWl MaTeMaTH4YeCKOro
MasiTHUKa OT JUIMHBI HUTH;, 3aBUCHMOCTH YTJia OTPaKCHUS
CBETa OT yIJla MaJCHUS U yIJia IPEJOMIICHHS OT yTJjia MaJIeHHs]):
IJJAaHUPOBATh  HMCCJEAOBaHUE, CAMOCTOSATEIBHO  COOMpaTh
YCTaHOBKY, (buKcupoBaTh pe3yIbTaThl MOJTy4YE€HHOU
3aBUCUMOCTH  (DU3UYECKUX BEIWYMH C Y4E€TOM 3aJaHHOMU
MOTPENTHOCTH M3MEpPEeHUN B BHUAEC TaOIUIl U rpadUKOB, AenaTh
BBIBOJIBI 110 PE3yJIbTaTaM HCCIIEIOBAHUS;

—TIPOBOJIUTh KOCBEHHBIE HW3MEPEHHUs (HU3NYESCKUX BEIUUHH
(cpenHsisi CKOPOCTh U YCKOPEHHE Teja MPU PAaBHOYCKOPEHHOM
JIBIDKEHUHW, YCKOPEHHE CBOOOIHOTO MAaJeHUs, >XECTKOCTH
NPy UHBL, KOIDPUIIHCHT TpEeHUsI CKOJIb)XEHMUS,
MexaHuyeckas paboTa M MOIIHOCTb, YAacTOTa WU NEPHOL
KoJIe0aHW MaTeMaTHYeCKOro W TIPY>KHHHOTO MAasiTHUKOB,
ONTHYECKass cCuja coOuparolel JMH3bI, paJluOaKTUBHBIN
dhon): MJIAHUPOBATH U3MEPEHUS; cobupartp
SKCIIEPUMEHTAJIbHYIO YCTAHOBKY M BBINOJHITH H3MEpPEHMUs,
clieaysl NpeUIO)KEHHONH HWHCTPYKLMH; BBIYMCIATH 3HAUCHUE
BEJIMYUHBI U aHATTU3UPOBATH MMOTyYCHHBIE PE3YyIbTAThI;

—COo0I01aTh NpaBWJIa TEXHUKH O€30MacHOCTH IMpHU paboTe C
71a00paTOPHBIM 000PY/I0BAaHUEM;

—pa3nuYyaTh OCHOBHBIC NPHU3HAKW HM3YYECHHBIX (PU3NIECKUX
MoOJIeJe: MaTepHajibHasi TO4YKa, abCOIIOTHO TBEPAOE TEIo,
TOYEUYHBIM ICTOYHHUK CBETA, JIy4, TOHKas JINH3a, TJIaHeTapHas
MOJIETb aTOMa, HYKJIOHHAsI MOJIeIh aTOMHOTO SIIIpa;

—XapakTepu3oBaTh TMPUHIUIBI  JICUCTBUS U3YYEHHBIX
NpUOOPOB M TEXHUYECKHUX YCTPOHCTB C ONOPOM Ha HX



onMcaHus (B TOM 4MCIE: CHUJIOMETP, JATUMKHU IOJIOXKEHUS,
paccTosIHUA U YCKOpPEHUS,

pakera, 9XO0JIOT, OYKH, MEPUCKOM, (poToarmapar, ONTHISCKUE
CBETOBOJbI, CIIEKTPOCKOI, J03UMETp, Kamepa Buiabcona),
WCMOJIB3Ysl 3HAHHUS O CBOMCTBAaX (YU3HYECKHUX SIBICHUH H
Heo0XoIuMbIe (pU3MUECKre 3aKOHOMEPHOCTH;

—HUCIIOJIB30BATh CXCMbI U CXCMATHUYHBIC PUCYHKHU H3YYCHHBIX

TEXHUYECKUX YCTPOMCTB, HW3MEPUTEIBHBIX IIPUOOPOB U
TEXHOJOTHYECKUX IIPOLECCOB IMPHU pEHIeHHH Yy4ueOHO-
MNPaKTUYECKUX 3aJay; ONTUYECKUE CXEMbl I HNOCTPOCHUS
M300paKEHHUM B IJIOCKOM 3€pKaJie U COOMparoIiei JINH3E;
—IMpPUBOAUTh MNPUMEPHI/HAXOAUTh HH(OOPMAIIMIO O MpUMepax
MPAKTUYECKOTO0  HCHOJIb30BaHUS ~ (PU3MYECKUX 3HAHUH B
MOBCEHEBHON >KM3HU isi oOecrneueHHs: Oe30MacHOCTH TIpU
oOpaleHnu ¢ mpubopaMu U TEXHUYECKUMHU YCTPOMCTBAMHU,
COXpaHEHUs 3JI0OPOBBSI U COOJIONCHHUSI HOPM 3KOJIOTHYECKOTO
MOBEICHUS B OKPY KaIOILIEH Cpeae;

—OCYULIECTBISATh IIOMCK nHdopMaun (puznueckoro
coJiepXKaHus B ceT HTEepHET, CaMOCTOSITEIIFHO (POPMYITHUPYS
IIOMCKOBBIM  3ampoc, HAXOAUTh  IIyTH  OIpPEIEIICHUS

JIOCTOBEPHOCTH  MOJIydeHHOM wWHGpOpMAMu Ha  OCHOBE
UMEIOLIMXCS 3HAHUM U IOOJIHUTEIBHBIX UCTOYHUKOB;

—MHCTIOJIb30BaTh MPHU BBINIOJIHEHUH YUYEOHBIX 3aJJaHUM HAy4YHO-
MOMYJISIDHYIO  JIUTEepaTypy  (pu3ndeckoro  coaep:KaHus,
CIIpaBOYHBIE MaTepUaibl, pecypcbl cetu MHTEpHET; BlaaeTh
npuéMamM KOHCIIEKTUPOBAHUSI TEKCTa, IpeoOpa3zoBaHUs
nH(bOpMaIIUU U3 OJTHOM 3HAKOBOM CHCTEMBI B JIPYTYIO;

—CO31aBaThb COOCTBCHHBIC MUCHMEHHBIC U YCTHBIC COO6HICHI/I$I Ha

OCHOBC I/IH(i)OpMaHI/II/I 13 HECKOJIBKUX HMCTOYHHKOB (1)I/ISI/ILICCKOFO
cofiepKaHUsl, TyOJIMYHO MPEACTaBIATh Pe3yJbTaThl MPOEKTHOM
WJIA HCCIIEIOBATEIbCKON JEATEIIbHOCTU; IIPU OTOM TI'PAMOTHO
HCIIOJIb30BAaTh W3YYEHHBIN IOHATUWHBINA almnapar HU3y4yaeMoro
pazznena  QU3HKH u COIPOBOXKATh BBICTYILJICHUE
Ipe3eHTalMen ¢ y4éToMm ocobeHHocTeMl ayIMTOpuu
CBEPCTHUKOB.



TEMATUYECKOE IIUTAHMPOBAHUME

7 xnacc (68 u)

TemaTu4eckunii
0J10K, TeMa

OcHOBHOE
coJepiKaHue

OcHoBHbIE BH/IbI €SI TEJIbHOCTH
yyanuxcsi (Ha ypoBHe

Y4eOHBbIX J1eiCTBUIl)

Pa3nen 1. ®u3nka u e€ poJib B MO3HAHUYU OKpYKawiero mupa (6 4)

Pduzuka — ®dusuka — Hayka o BeisiBiIeHME pa3nuuil MEXLY
HAyKa 0 npupoe. SIBnenus (bUBUICCKIMHU U XUMUYECCKUMH
npupozje (2 1) OPUPOJIBI. npespamieHussMu (MC — xumus).
®dusnueckue siieHus: | Pacrio3naBanue u kiraccupuKaiys
MEXaHU4YECKHUe, (bU3UYECKUX SBIICHUN: MEXaHUYECKHX,
TEIUIOBBIE, TEIUIOBBIX, J3JIEKTPUUYECKUX,
2JIEKTPUYECKUE, MarHUTHBIX U CBETOBBIX.
MarHUTHBIE, HabGmoenue u onucanne GU3nIECKUX
CBETOBBIE, 3BYKOBBIE ABJICHHN
dusunueckne duzngeckue OmnpeneneHre 1EHbI AEJICHUS Kb
BeJINYHHBI (2 BEJIMYHUHBIL. U3MEpUTEIBHOTO Mpubopa. 3mepenue
4) HN3mepenue JIMHEWHBIX Pa3MEpPOB Tel U
(p3rYecKkUX BETUUYHH. | MPOMEXYTKOB BPEMEHU C yUETOM
dusznueckue IOTPEIIHOCTEMN.
HPUOOPBHI. N3mepenne 00bEMa KUIKOCTH U
HorpeLHH(iCTL gsﬁ)ggggnzeggﬁnepmypm IIPU TTOMOIIU
U3MEPEHUH.
MexryHapoHas JKUJKOCTHOTO TEPMOMETpPA U JIaTYUKA

TEMIIEpaTyphl.




CHUCTEMaA €IUHUIL

BrinonHenne TBOpUECKUX 3aJaHUM T10
MIOMCKY CITOCOOOB M3MEpPCHUSI
HEKOTOPBIX (PU3NUECKUX
XapaKTEPUCTHUK, HAIIPUMEDP pa3MepoB
MaJIbIX 0OBEKTOB (BOJIOC, IIPOBOJIOKA),
yIan€HHBIX 00BEKTOB, OOJIBIITNX
pacCTOSTHUM, MaJIbIX TPOMEKYTKOB
BpemeHu. OO0CyXKJICHUE MpeyiaracMbIx
c1oco0oB

EcTrecTBeHHO-
HAY4YHbII MeTOJ
no3Hanus (2 1)

Kak ¢usuka u npyrue
€CTECTBEHHBIE HAYKH
HU3yYaroT IPUPOY.
EcrectBenno-
Hay4HBbIA METON
NO3HAHUS:
HaOII0ICHHE,
MOCTaHOBKA HAYYHOTO
BOIpoOCa,
BBIJIBIDKCHHEC
THUIIOTE3,
SKCIIEPUMEHT I10
MMPOBEPKE THUIIOTES,
00BsICHEHHE HAOJIIO-
J1a€MOTI'O SIBJICHUS.
Omncanue
(pusmyueckux sIBICHUM
C IIOMO- B0

BrraBuskeHne TMmores,
OOBSCHSIIOIIHNX ITPOCTHIC

SIBJICHU S, HAIPUMED:

— MOYE€MY OCTAHABJIMBAETCS
JIBHDKYIIIEECS] IO TOPU3OHTAITBHOM
MNOBEPXHOCTHU TEJIO;

— IMOYEeMY B KAPKYIO IOroay B
CBETJION OJIEXK/IE IPOXJATHEN, YeEM

B TEMHOM.
[Ipennoxenne crioco00B MPOBEPKHU
THUTIOTES.

[IpoBeneHue  WcCIENOBaHMUS MO
MPOBEpPKE KaKOW-THOO THUIOTEe- 36,
Hampumep:  JaIbHOCTh  MOJETa
[IapukKa, MTYIIIEHHOTO ropu-
30HTAJILHO, TEM OOJbIIE, YeM
0oJIbIIIe BRICOTA MYyCKa.

ITocTpoeHue mpocrenmnx




MOJ€eJIEN

Mozenel (U3NYecKuX sIBICHUU (B
BU/JIC PUCYHKOB WJIH CXEM),
HaIpuMep MajeHue MpeaMeTa;
MPSIMOJIMHEWHOE PacIpOCTPaHEHNE
cBeTa

Paznen 2. [lepBoHayajibHble CBeIeHUsI 0 cTpoeHUN BemecTBa (5 4)

Crtpoenne
BemrecTna (1

4)

ATOMBI U MOJIEKYJIBI,
HX pa3-Mepshl.
OnbIThI, JOKA3bIBAO-
1[1e JUCKPETHOE
CTpPOEHHE BellecTBa

Habntonenune n uHTEpriperanus
OTIBITOB, CBUETEIHCTBYIOIINX 00
aTOMHO-MOJICKYJISIPHOM CTPOSHUU
BEIIIECTBA: OIBITHI C pac- TBOPSHUEM
Pa3IMYHBIX BEIIESCTB B BOJE.

OrneHka pa3MepoB aTOMOB U MOJIEKYJI C
HCIIOJIb30BaHuEM (poTo- rpaduid,
MTOJTYYE€HHBIX HAa aTOMHOM CHJIOBOM
Mukpockone (ACM).Onpenenenue
pa3MepoB MaJIbIX Tell

JIBUKeHNE

U B3auMoJeii-
CTBHE YaCTHIL
BemecTna (2

4)

JIBHO>KEHHE YaCTHI]
BemniectBa. CBsI3b
CKOPOCTH
JOBUKEHUST YaCTHUIL] C
TEMIIEPATyPOIl.
BbpoyHoBCKOE
IBMKECHHE.
HAuddysus.
BzaumoneiicTBue
YaCTHIL BEIlECTBA:

HaGmronenne U o0ObsICHEHHE
OpOYHOBCKOTO JABMXKECHUS U SIBJIE-

Hust mudys3un.

[IpoBenenre n 0OBsICHEHHE OMBITOB TIO
HaOJTFOICHUIO TETIJIOBOTO PACIITUPEHHUS
ra3os.

[IpoBenenue n oObsICHEHHUE

ONBITOB 110 OOHAPYKEHUIO CHJI
MOJICKYJISIPHOTO TIPUTSKCHUS U
OTTAJIKUBAHUS




OPUTAKC- HUC U

OTTaJIKUBaHUE
ArperatHbie ArperartHble Onucanue (C UCIOJIB30BAHUEM
COCTOSIHUS COCTOSIHUSA MPOCTHIX MOJEeH) OCHOBHBIX
BelecTBa (2 BEIIIECTBA: pa3iauyuii B CTPOCHUHU T'a30B,
q) CTPOEHUE I'a30B, YKUJIKOCTEH 1 TBEPABIX TEJ.

JKUOKOCTEU U
TBEPABIX
(KpUCTAILTNYSCKUX )
Te1. BzanMocBs3b
MEXy CBOU-
CTBaMH BEIIIECTB B
Ppa3HBIX arperaTHBIX
COCTOSTHUSX U UX
aTOMHO-
MOJICKYJISIPHBIM
CTPO-CHUEM.
Oco0eHHocTH
arperar- HbIX
COCTOSTHUM BOJIBI

OO0BsicHEHUE MAaJION COKUMAEMOCTH
JKUIKOCTEH M TBEPIBIX TEJI,
0O0JIBIION C)KUMAEeMOCTH T'a30B.
OOBscHeHHne coxpaHeHUs (POpPMBbI
TBEPJBIX TEJ U TEKYy4YECTH
JKUJKOCTH.

[IpoBeneHne OMBITOB, JOKA3BIBAIOIINX,
YTO B TBEPAOM COCTOSI- HUU BOJIBI
YaCTHUIIBI HAXOSTCS B CPETHEM
Jlanpliie IpyT oT Apyra(IIoTHOCTh
MEHBIIIE), YEM B KHIKOM.

Y cTaHOBIICHHE B3aUMOCBSI3U MEXKTY
0COOEHHOCTSIMU arperart- HbIX
COCTOSTHUH BOJIbI M CYILECTBOBAaHUEM
BOJIHBIX opranuzmoB(MC —
OuoJiorusi, reorpadus)

Paznen 3. /IBukeHn

€ M B3auMoJeiicTBHe TeJl

(21 g)

Mexanunueckoe

ABHKeHHe (3

Mexannueckoe
NBVOKEHUE.

HccnenoBanre paBHOMEPHOTO
JIBIDKCHHST M OTIPECIICHUE €TO




PaBHOMepHOE 1
HEpaBHOMEpP-HOE
JIBUKCHUE.
CKoOpoCTb.
CpenHsisi CKOpOCTh
Mpu He-
paBHOMEPHOM
nBm>xkenuu. Pacuér
IMyTH U BPEMEHU
JIBUYKCHUSI

MPU3HAKOB.
Habnionenne HepaBHOMEPHOTO
JIBU>KEHUSI U ONIPENIETICHUE €TI0
OTJIMYMI OT pABHOMEPHOTO
JIBUYKEHUS.

Pemienne 3amau Ha onpeneneHue
IIyTH, CKOPOCTH U BPEMEHU

PaBHOMEPHOT'O JBHKCHUSI.
Amnanu3 rpadMKOB 3aBUCUMOCTH ITYTH
U CKOPOCTH OT BpEMECHH

HNuepuus,
macca,
IJIOT- HOCTh
(44)

SIBieHrE HHEPLIMHU.
3aKOH UHEPLUH.
B3anmoneicreue
TEJI KaK MpUYrHa
U3MEHEHUS
CKOpPOCTH
JIBMOKEHUS TEI.

OOBsicHEHUE U TIPOTHO3UPOBAHUE
SIBJICHUI, OOYCIIOBJICHHBIX HHEPINEH,
HaIllpUMeEp: YTO NPOUCXOAUT IIPU
TOPMO>KEHUM WUJIU PE3KOM MaHEBpe
aBTOMOOWJISI, TOYEMY HEBO3MOXKHO
MTHOBEHHO IPEKPATUTH IBUKEHHUE Ha
BEJIOCHUIIEE MJIM CAMOKATE U T. 1.

Macca kak Mepa
WHEPTHOCTH TEJIA.
IT;moTHOCTE BemiecTna.
CBsI3b INIOTHOCTH C
KOJINYe- CTBOM
MOJIEKYJI B €JUHUILIE
00BEMa BerecTsa

IIpoBenenre u aHanWu3 OMBITOB,
JICMOHCTPHUPYIONINX U3MEHCHUE
CKOpPOCTH JIBMIKCHUSI Teja B
pe3yJibTaTe IEeUCTBUS HAa HETO JAPYTHUX
TeJl.

Pemenue 3agau Ha ornpeneeHue
Macchl TeJia, ero oobémMa u
IJIOTHOCTH.

IIpoBeeHne U aHaIn3 OMBITOB,




JIEMOHCTPUPYIOIINX 3aBUCHU- MOCTb
M3MCHEHHUSI CKOPOCTH TeJjia OT €Tro
MacCHhI MIPYA B3aUMO/ICH- CTBUU TE.
H3mepeHre Macchl Teja pa3IndHbIMA
cnocobamu. OnpejiesieHUe MIOTHOCTH
Tella B pe3yJbTaTe U3MEPECHUS €ro
Mac-chl 1 00bEMa

Cuia. Buasl
cuii (14 )

Cua kak
XapaKTepUCTHKA
B3aUMOJIEHUCTBUS
Ten. Cuia
YOPYTOCTH U 3aKOH
I'yka. 3mepenne
CHJIBI C TIOMOIIBLIO
JITMHAMOMETpa.
SIBeHue TATOTECHUS
M CUJIa TSKECTH.
Cuiia TsKeCcTH Ha
JIPYyTUX MIaHeTax.
Bec Tena. HeBeco-
MocTh. CltookeHue
CHJI, HAIIPaBJIEHHBIX
O OJHOU MPSIMOIA.
PaBHOxelicTBYO1IIIAs
cui. Cuia TpeHus..
Tpenue

N3ydyeHue B3aMMOAECUCTBUSL KaK
MPUYUHBI U3MEHEHHUSI CKOPOCTH TEJIa
WK eTo AedopMaIum.

OnucaHnue peaabHBIX CUTyalUI
B3aUMOJENCTBUS TEJ C ITOMOIIBIO
MOI[GJ'IGﬁ, B KOTOpBIX BBOAUTCSA ITOHATHUC
Y U300paK€HHUE CUJTBI.

HN3yueHue cuiibl ynnpyrocTu.
HccaenoBanme 3aBUCUMOCTH CHITBI
YOPYTrOCTH OT YIJTUHEHUS
PE3UHOBOTO MIHYpA WIH IIPYKUHBI

(c moctpoenuem rpaduka).

AHaJ'II/IS HpaKTI/I‘-IeCKI/IX CPITyaHPIfI, B
KOTOPBIX MPOSIBIISIETCS ASUCTBUE
CHJIBI YIIPYTOCTH (YIIPYTOCTh Msya,
KpPOCCOBOK, BETOK JIEpeBa U JIp.).
AHanu3 cuTyaluii, CBsI3aHHBIX C
sIBIIEHUEM TsroreHust. OObsIcCHEHHE
Op6I/ITaJIBHOFO JABUXXCHUS IIJIAHET C
HUCIIOJIL30BAHU- €M SIBJICHUSI TSICOTEHUS




CKOJIbKEHUS U
TPEHHUE ITOKOS.
Tpenue B npupoe u
TEXHUKE

u 3akoHa uHepuun (MC —
actpoHoMmusi). I3MepeHue Beca Tena ¢
IIOMOILBIO JUHAMOMETPA.
OO0ocHoOBaHuUE 3TOro crocoda
U3MEPEHMUS.

AHanu3 U MOJEIIMPOBAHUE SIBJICHUS
HEBECOMOCTH. DKCIIEPUMEHTAILHOE
MOJIyY€HHUE MpaBuiia CJIOKEHUS CUJL,
HAIIPaBJICHHBIX BJOJb OJHOMN MPSIMOW.
Onpenenenue BEJIMYUHbI
paBHOAECHUCTBYIOIIEH CHIL.

HN3yueHue cuibl TpeHUs
CKOJIBYKEHUS U CUJIbI TPEHUSI TTOKOSI.
HccnenoBanue 3aBUCUMOCTH CHJIBI
TPEHUSI OT CUJIbI JIaBJICHUS U
CBOMCTB TPYIIUXCS TTOBEPXHOCTEM.
AHann3 NpakTUYECKUX CUTyallui, B
KOTOPBIX MPOSIBIISIETCS AeHCTBUE
CHUJIBI TPEHMSI, UICIIOJIB3YIOTCS CITIOCOOBI
€€ yMEeHblIe- HUs UJIN YBEJIIUUECHUS
(kaTaHue Ha JbDKaxX, KOHbKaXx,
TOPMOXKE- HUE€ aBTOMOOUJIS,
HCITOJIb30BaHUE MOAUIUITHUKOB,
IUTIaBaHWE BOJHBIX )KUBOTHBIX U AP.)

(MC — Ouonorwusi).
Pemenue 3aga4 ¢ ucnons30BaHUEM
dhopMyn Uil pacuéra CHIIBI TSKECTH,




CUJIb]l YIIPYTOCTH, CHJIbI TPEHUS

Paznen 4. JlaBiienne TBEPABIX TeJ, JKHAKOCTEl H ra3oB (21 4)

JaBaenne. Ile-
penaua nasJie-
HUS TBEPABIMU
TeJIaMH,
JKHJIKO- CTSIMH
u razamiu (3 u)

JlaBneHnwue.
CnocoObl yMEHB-
IIEHUS U
YBEIIUUCHUS
JaBJICHUS.
JlaBneHwue rasa.
3aBUCHUMOCTD
JaBJIEHUS Ta3aoT
00BéMa u
TEeMIIepaTyphl.
[lepenaua naBnenus
TBEPABI- MU TEJNaAMU,
JKUJIKOCTSIMHU U
razaMu. 3aKoH

Ananu3 1 00bsICHEHHE ONIBITOB U
NPaKTUYECKUX CUTYyallul, B

KOTOPBIX IPOSIBIISICTCS CUJIA
JIaBJICHUSL.

O6ocHOBaHUE CIIOCOOOB YMEHBILIEHUS U
yBeIIM4YeHUs aBieHus. M3yuenne
3aBUCHUMOCTH JaBJICHUs raza oT 00béma
u Temieparypsl. M3yuenue
0COOCHHOCTEH Mepeadyn JaBICHUS
TBEPJIBIMU TEJIAMU, )KUJIKOCTSIMU U
razamu. OG0CHOBaHUE PE3yIbTATOB
ONBITOB OCOOEHHOCTSMH CTPOCHUS

BCIICCTBA B TBépI[OM, KHUIKOM
nu Fa3006p33HOM COCTOsHHUAX.

IMackas. DKCIEpUMEHTAIBHOE
[TueBMaTHueckue J0Ka3aTeIbCTBO 3aKOHa
MalTrHbI ITackamnsa. Pemmenue 3amad Ha
pacyéT naBiIeHUs TBEPIOTO
Teja
JlaBJenue 3aBUCUMOCTH HccnenoBanne 3aBUCUMOCTH JAaBJICHUS
sxuakoctu (5 JABJIEHUS YKUJIKOCTH OT TITYOUHBI IOTPY>KECHUS U
q) KUIKOCTU OT IUIOTHOCTH >KUJIKOCTH.
rIyOUHBI Hab6moienre U 00bICHEHUE

MOTPYKEHHUSI.




I'mapocra-
THUYECKUU
rnapajiokc.

TUIPOCTATUYECKOrO MapagoKkcaHa
ocHoBe 3akoHa [lackars.
HccnenoBanue 3aBUCUMOCTU CHJIBI
TPEHUSI OT CUJIbI JIaBJICHUS U

CBOMCTB TPYIIUXCS TIOBEPXHOCTEH.
AHanu3 NpakTUYECKUX CUTYyalluid, B
KOTOPBIX MPOSIBIISICTCS ACHCTBUE
CUJIBI TPEHMUSI, UCTIOJIb3YIOTCS CIIOCOOBI
e€ yMCHbIIIe- HUSI WJIN YBCITUUCHHUS
(kaTaHue Ha JbDKaxX, KOHbKaX,
TOPMO>KEe- HUE€ aBTOMOOMIIS,
HCITOJIb30BaHUE MOAIIUITHUKOB,
IUTaBaHUE BOJHBIX )KUBOTHBIX U AP.)
(MC — Ouonorus).

Pemenue 3amau ¢ MCMONb30BaHUEM
dbopmyn st pacdy€ra CUIIbI

TSDKECTH, CHJTBI YIIPYTOCTH, CUJTBI
TpEHUS

Padora nu momr-
HoCTh (3 1)

Mexannuyeckas
pabota. MomrHOCTh

OKCIIEpUMEHTAIIBHOE ONpPEAECICHUE
MEXaHUYECKON pabOThl CHUJIBI TSIKECTH
IIPU NIAJICHUHU TEJIA U CUJIBI TPEHUS
IIPA PAaBHOMEPHOM IIEPEMEIICHUY TEJIa
10 TOPU3OHTAIBHOMN ITOBEPXHOCTH.
Pacuér momHocTH, pa3BUBacMou

OpH TTOJIBEME MO JTECTHHUIIE.

Pemrenue 3amaq Ha pacyér




MEXaHHYECKON pabOThl M MOIIHOCTHU

IIpocrtbie
MexaHu3MmblI (5 1)

IIpocThie
MEXaHU3MBbI: pblyar,
OJIOK, HaKJIOHHAs
ILUTIOCKOCTb.
ITpaBuio
paBHOBeCHUs
pbIyara.
ITpumenenune
npaBuja
paBHOBECHs pblyara
K OJIOKY. «30510TOC
MIPaBUIIO»
mexanuku. KITJ]
MPOCTHIX
MEXaHU3MOB.
ITpocteie
MEXaHU3MBbI B OBITY
U TEXHU- Ke€.
Pobruaru B Teie
yeJoBeKa

OrnpesienieHUe BBIUTPHIIIA B CUIIE
MPOCTHIX MEXAaHU3MOB HampuMepe
pbI4ara, ImoJIBUKHOTO U
HEIIOJIBMDKHOTO OJIOKOB, HAKIIOHHOU
IUIOCKOCTH.

HccnenoBanue yciioBust
paBHOBECHsI pbIyara.
OO0GHapy>XeHHUEe CBOMCTB MPOCTHIX
MEXaHU3MOB B Pa3JIUYHBIX
WHCTPYMEHTaX U
MIPHUCITOCOOICHHSIX,
HCITOJIb3YEMBbIX B OBITY

" TEXHUKE, a TAK)KE B JKUBBIX
opranusmax (MC — Ouomorus).
DKCNepUMEHTaIbHOE
JIOKa3aTeIbCTBO PaBEHCTBA padboT
MIpY MPUMEHEHUU MPOCTHIX

MEXaHU3MOB.
Omnpenenenune KIIJ| naknonHoit
IUIOCKOCTH.

Pemienue 3amau Ha HNPUMCHCHHUC

MpaBUJia paBHOBECHUSI pbhluara vHa
pacuét KIIJ{

Mexannueckast
sHeprus (4 u)

Kunernueckasa u
MMOTEHIN- aJIbHAS

ODKCIEpUMEHTAJILHOE OIpEJIeICHUE
U3MEHEHUSI KUHETUYECKOU 1




SHEPTHSL.
IIpeBpartiie-Hue
OJTHOTO BUJIA
MEXaHHu4e- CKOU
SHEPruu B IPYTOH.
3aKOH COXpaHEHUs
U U3MEHEe- HUSI
SHEPTUU B
MEXaHUKe

MOTCHIIMAJILHON YHEPTUHU Tejia MIPH €Tro
CKaThIBAHHUHU 10 HAKIIOHHOW IIOCKOCTH.
DopMyJIMPOBAHUE HA OCHOBE
HCCJICJIOBAHUS 3aKOHA COXPaHCHHS
MEXaHUYECKOU SHEPTUH.

OO0cy>x1eHre TpaHull MPUMEHUMOCTH
3aKOHA COXPaHCHUS YHCPTHUU.

Pemnrenue 3amad ¢ MCHOJIB30BaHHUEM
3daKOHa COXpPAaHCHHA SHECP-T'MH

Pe3epBHoe Bpems (3 )

8 kmacc (68 1)

Temaruueckuii

OcHOBHBIE BHBI

OcHoBHOe
0J10K, TeMbI conepakanme AesiTeJIbHOCTH
yyammxcs (Ha
YPOBHE Y4eOHbIX
aeicTBuii)

Pasznea 6. TemioBbie

siBJieHus (28 1)

Crpoenne
M CBOMCTBA
BemiecTBa (7 )

OCHOBHBIE
IIOJIOKEHUST
MOJIEKYJISIPHO-
KHUHETUYECKOMN
TEOPUU CTPOCHUS
BEI[ECTBA.

Macca u pa3zMmepsl
aTOMOB

1 MoJieKyJa. OnbITHI,
oJ-

Habmronenune u nHTEpnpeTamus
ONBITOB, CBUJETEIbCTBYIOIINX

00 aTOMHO-MOJIEKYJISIDHOM CTPOSHUH
BEILIECTBA: OIbITHI C pac-

TBOPEHUEM Pa3JINYHBIX BEIIECTB B BOJIE.
Penlenue 3a1a4 110 OLEHUBAHUIO
KOJIMYECTBA aTOMOB_WJIM MOJIe-

KyJ B eJUHUIIE 00BbEMA BEIIeCTBA.
AHanu3 TekcTra ApEeBHUX aTOMHCTOB
(manpumep, dparMeHTa




TBEPKAAIOLINE
OCHOBHEIE
MOJIOKECHHU ST
MOJICKYJISIp- .
HO-KUHETHYCCKOU
TEOPHH. .
Moaenu TBEpIOTO,
SKUIIKOTO

Y Ta3000pa3HOTO
COCTOSIHUH
BEIIECTBA.
Kpucrannunueckue
1 aMop(QHbIC
TBEPABIE TEJIA.
OO0ObBsaAcHeHUE
CBOICTB I'a30B,
JKUOKOCTEU U
TBEPABIX TEJ HA
OCHOBE ITOJIOKEHHN
MOJIEKYJIIPHO-
KUHETHYECKOU
TEOPHHU.
CMmauuBaHUEe U Ka-
NULISIPHBIE
SIBJICHUS.
TemmnoBoe
pacumpeHue u
c)KaTHhe

nosMel JIykpenus «O npﬂgoz[e
BEIIEH») C U3I0KEHUEM 0O0OCHO-
BaHWUW aTOMHOM TMIOTE3bI (CMBICIIOBOE
yteHue). OreHka .
66GI[I/ITGHLHOCTH 3TUX 000CHOBaHMIA.
OBbsICHEHHE OPOYHOBCKOTO JBHM)KCHHS,
sBieHus: nuddy3un
U pa3InuUg MEXAYy HUMH Ha OCHOBE
MTOJIOKEHU N MOJICKYJISIP-

HO-KWUHETHYECKOH TEOPHH CTPOCHHS
BeecTBa. OOBsICHEHNE OCHOBHBIX
pa3nIu4uil B CTPOSHUH Ira3oB, KHUIKO-
CTE€H M TBEPABIX TEI C
HCIIOJIb30BAHUEM TOJIOKEHUM
MOJIEKYJISIP- HO-KUHETHYECKOU TEOPHUH
CTPOEHHSI BEIIECTBA.

IIpoBeneHre OnbITOB MO
BBIPAIIMBAHUIO KPUCTAJIJIOB TTOBAPEH-
HOM coJu Win caxapa.

IIpoBeneHre u 0ObsICHEHUE OMBITOB,
JIEMOHCTPHUPYIOIIUX KAITHIIISIPHBIS
SIBJICHUS U SIBJICHUE CMAauyMBaHUS.
OOBscHEeHHEe POJIM KaNWJIJISPHBIX
SIBJICHUH ISl TIOCTYIUJICHUS BOJIBI B
opranusm pactenuii (MC —
ouosorus).

Hab6mronenue, nposeaeHue u
00BsSICHEHHE OIBITOB MO HAOJIO-
JICHUIO TEIJIOBOrO pacUIMpeHus!




ra3osB, JKMJKOCTEU U TBEPIBIX TEJI.
OOBbsicHEHHE COXpaHEHHST 00BEMa
TBEPABIX TEJI, TEKYUECTH KUIKOCTH
(B TOM 4mcIie, pa3HUILIBI B

TEKY4EeCTH JJIs1 pa3HbIX
JKUJIKOCTEH), 1aBJIE€HUs ras3a.
IIpoBeneHue OMNbITOB,
JIEMOHCTPUPYIOIINX 3aBUCUMOCTD
JlaBjie- HUS BO3JlyXa OT ero oobéma u

HarpeBaHUs UJIN OXJIAXKCHUS,
1 uX 0OOBSICHEHHE Ha OCHOBE aTOMHO-
MOJIEKYJIAPHOIO y4€HUs. AHAIIN3
NPaKTHYECKUX CUTYallui, CBI3aHHbBIX
CO CBOMCTBAMMT'a30B, KUJIKOCTEU U
TBEPBIX TEJ

TenioBblie
npomuecchi (21 u)

Temneparypa.
CBs3b TeMIie-
paTypsl co
CKOPOCTBIO
TEMNJIOBOI'O

JABU>KCHUA YaCTHII.

Bnyrpennss
sreprusi. CriocoObl
U3MEHEHUs
BHYTPEHHEU
SHEPIUH:
TeIuionepeaadya u

O6ocHOBaHUE MPaBWII U3MEPEHUS
TeMIepaTyphl.

CpaBHeHUE pa3IMYHBbIX CIIOCOOOB
M3MEPEHUsl U LIKaJl TeMIle- paTyphl.

HaGmronenue u o0bsicHeHne
OTIBITOB, IEMOHCTPUPYIOIIHX
M3MEHEHHE BHYTPEHHEH dHEPrUu Teja
B pe3yJibTare Terionepe- 1auu u
paboThl BHEeIIHUX cuil. HaOmonenue
1 OOBSICHEHHUE OIBITOB, OOCYKJICHHUE
IIpaKTUYe- CKUX CUTyallUH,
JIEMOHCTPUPYIOIIUX Pa3InYHbIC
BHU/JIbI TEILIO- IIEPEJAYM:




COBEp- IICHUE
paboTbl. Buasl
TeTIonepeavuu:
TEIUIONPOBO-THOCTD,
KOHBEKIIUS, U3JTy4de-
HHUE.

KommuecTBo
TEIJIOTHI.

Y nenpHas
TEJIOEMKOCTD
BeEIlleCTBA.
TermooOMeH u
TEIJIOBOE
paBHOBECHE.
YpaBHeHUe
TEMJIOBOIO

OanaHca.

IInaBnenue u
OTBEpAEBaHUE
KPHUCTAIUTAYECKUX
BEIEeCTB. Y AeIbHAas
TEMJIOTA IJIaBle-
HUA.
ITapooGpa3zoBanue
M KOHJICHCAIIMSI.
Hcnapenue.
Kunienune. Y geabpHas

TEIUIOTIPOBOTHOCTH, KOHBEKITHIO,
U3JIy4YeHHE.

HccnenoBanue siBIeHUs
TEeTUI000MEHa MPU CMEIINBAHUU
XOJIOJHOU U TOpsiYeii BOIBI.
Habmronenne yctaHOBICHUS
TETUIOBOTO PABHOBECUST MEXKIY
ropsiaey U XOJI0JHOM BOJIOH.
Onpenenenue (M3MEpeHHUE) KOIUYECTBA
TETUIOTHI, TTOJTy4Y€HHOT'0 BOJOM MpH
TEII000MEHE C HarpeThiM
METaJUIMYECKUM ITUIIUH- IPOM.
Onpenenenue (M3MepeHue) y1eabHON
TETUIOEMKOCTH BellecTBa. Perienne
3aJ1a4, CBSI3aHHBIX C BHIYUCICHUEM
KOJIMYESCTBA TETJIO- THI U
TEIUTIOEMKOCTH NP TEIIOOOMEHE.
AHanu3 cuTyarui mpakTH4ecKoro
HCITOJIb30BaHUS TETUIOBBIX CBOWMCTB
BEIICCTB M MaTEPUAJIOB, HAIPUMEP B
LIEJISIX AHEeprocOe-peKeHUs:
TETITON3OJISIIINSI, DHEProcOeperaronue
KPBIIITH, TSPMOAKKYMYJISITOPBI U T. .
HabGnronenue siBneHud ucCriapeHus 1
KOHeHcauuu. MccnenoBanue
poliecca UCTIapeHUsl pa3TuIHbIX
xkuakocre. O0bsICHEHUE SIBIICHUN




TEIiIoTa
nmapooOpa3oBaHHUsI.
3aBHUCH- MOCTh
TeMIepaTypbl
KUIIEHUS OT
atMochEepHOTO
JaBJICHUSI.
Brnaxxaocts
BO3/IyXa.

DHeprus TOIUIMBA.
VY nensHas TermIoTa
CropaHus.
[MpunIUIB PaOOTHI
TEIUIO- BBIX
asurareneii. KIT/{
TEMJIOBOIO
JOBUTATEIA.
Tem0BbIE ABUTATEIN
M 3all1-Ta

OKpY Karolieu
Cpelibl.

3aKkoH
COXpaHEHUS U
npe-

BpaIleHUs
SHEPIUU B

Mexa-

vcrnapeHusi U KOHACHCAIIUA Ha
OCHOBE aTOMHO-MOJICKYJISIPHOT'O
YUYCHUSI.

HaOnronenue u o0ObsicHEHUE
rporiecca KUIeHUs, B TOM YHCIIe
3aBUCUMOCTH TEMIIEPATyPhI
KUTICHUS OT JTIaBJICHUSL.
Onpenenenue (M3MepeHue)
OTHOCHUTEJIbHOM BIQXKHOCTH BO3/yXa.
Habmroaenue nporecca rmiaBIeHUs
KPUCTAJUTMYSCKOTO BEIlle- CTBA,
HaIpUMep JIbJIa.

CpaBHeEHME IPOLIECCOB

TUTABJICHUS] KPUCTATTHYCCKAX
TEJIHU pa3MsATICHUS TP
HarpeBaHUN aMOP(MHBIX TEIT.

Ornpenenenue (M3MepeHUe) yaeabHON
TEIUIOTHI IUTaBJIeHu Jbpaa. OObsICHEHNE
SIBJICHUH TUIaBJICHUS U KPUCTAJUIM3ALUN
Ha OCHOBE aTOMHO-MOJIEKYJISIPHOTO
YUCHUH. Pemenwne 3aaa4, CBsI3aHHBIX C
BBIYMCIIEHUEM KOJIWYECTBA TETJI0- ThI
B IIpoOlIeccax TeIuIonepeaaun mpu
IUIABJICHUHU U KPUCTAJUIU- 3allUH,
HUCIIAapCHUU U KOHACHCAIIUU.

AHanu3 cuTyaluii IpakTHYE€CKOTO




HUYECCKUX U
TETUTOBBIX
rporeccax

MMPUMEHEHUS SIBIICHUN TUTABICHUS U
KpUCTAIU3allu1, HAIpUMED,
MMOJTyYCHUE CBEPX- YUCTHIX
MaTepuajoB, CoJIeBas rpeika U Jp.
Amnanmm3 paboTel B 0OBSICHEHHE
MIPUHITUTIA IEUCTBUSI TEIIJIOBOTO
JIBUTAQTEJIs.

Brraucienne KoaudecTBa TEIIOTHI,
BBIJICIISIFOIIETOCS TIPH CTO- PaHUU
pa3IM4HbIX BUAOB TomuBa, u KI1J]
JIBUTATEIIS.

OOcyXKIeHne IKOJIOTUYECKUX
MOCTIE/ICTBUN MCIIOIB30BaHUS
JIBUTaTEIe BHYTPECHHETO CrOpaHUs,
TETUIOBBIX M TUJIPOAJIEK- TPOCTAHIIUHN
(MC — »sKkoJiorusi, Xumusi)

Paznen 7. DuekTpuyu

eCKHMe M MarHUTHbIE siBJieHus1 (37 4)

JJleKTPUYeCKHue
3apsiabl. 3aps-
JKeHHbIE TeJsia

M MX B3aHUMOJeli-
crue (7 4)

DJeKTpu3anus Te.

JBa pona
AIIEKTPUYECKUX
3apsaI0B.
BiaunmoneiictBue
3apsKEH- HBIX TEJl.

3akoH Kyiona.

HaGmronenne u npoBeienne
OIBITOB MO AJIEKTPU3ALUU TEJTIPU
COINIPUKOCHOBEHUM U UHIYKIIUEH.
HaOnronenne n o0bsicHEHNE
B3aUMOJICHCTBUSI OJJTHOUMEHHO U
Pa3HOUMEHHO 3aPsSKECHHBIX TEJT.
OOBsiCHEHNE TIPUHITNTIA JCHCTBUS




DeKTpHUIECcKOoe
noJje. [Ipunoun
CyHepro3uLuu
AIIEKTPUYECKUX
nosnei. Hocurenun
AIIEKTPUUECKUX
3apsizioB.
DneMeHTapHbIN
AIIEKTPUYECKU M
3apsig. CtpoeHue
aroMma. [IpoBoaHu- K1
U AUDJIEKTPUKHU.
3aKOH COXpaHEHUs

anekTpockona. O0bsicCHEeHHE
SIBJIICHUN SJICKTPHU3ALUU [IPU
COIIPUKOCHOBCHUU TCIT U HHIIyKHHCﬁ
C MCTIOJIb30BAaHUEM 3HAHUM O
HOCHUTEJISX IIEKTPUUECKHUX 3apsiI0B
B BEILIECTBE.

PacniosnaBanue u 00bsICHEHUE SIBIICHUI
AJIEKTPU3ALMU B MO- BCEAHEBHOM
>ku3Hu. Habmonenne u o0bsicHEeHHE
OIIBITOB, WIUTFOCTPUPYIOIIMX 3aKOH
COXpaHEHMS PIECKTPUUYECKOTO 3apsijia.
HabnroneHnue onsITOB MO
MOJEIIMPOBAHUIO CHJIOBBIX JIMHUHN

AIIEKTPUYECKOTO
AJIEKTPUYECKOTO TOJIS.
3apsiia N
UccaenoBanme nelicTBUsa
AIIEKTPUYECKOTO MO Ha
MIPOBOJHUKH U TUIIEKTPUKH
IMocTosTHHBIH DJIeKTPUUECKUUN Habnronenne pa3nuuHbIX BUIOB
3JIEKTPUYECKUil TOK. Y CJIO- BUA JICMCTBUS DJICKTPUUECKOTO TOKA U
Tok (20 9) CYILIECTBOBAaHUSA 00Hapy>KeHHUE dTUX BUJIOB JCUCTBUS

AIIEKTPU- YECKOTO
Toka. MlcTounuku
MOCTOSTHHOT'O TOKa.
JeticTBust
AIIEKTPUYECKOTO
TOKa (TEIJIOBOE,

B TIOBCEJTHEBHOM >KU3HMU.
COopka u ucnbpITaHUE
AJIEKTPUUYECKOW Lenu

MTOCTOSTHHOTO TOKA.
H3mepenure cuibl TOka aMIIepMETPOM.

N3mepeHune >1eKTpUuIeCcKOro




XUMHYECKOE,
MarHuTHOE).
DNEeKTPUUECKUIN TOK
B KHJIKOCTSX U
razax.
DJeKTpuydecKast
nemnb. CuraToka.
DJIEKTPUUECKOE
HaIpsDKEHUE.
ConpoTusie-Hue
MIPOBOJTHHKA.

VY nenpHOE
COTIPOTHUBIICHUE
BellecTBa. 3aKOH
Owma s yyactka
Lenu.
I[TocnenoBarenbHOE
1 TTapaJUIeTIbHOE
COEIMHEHUE
IIPOBOHUKOB.
Pabora u MomHOCTh
AIIEKTPU- YECKOTO
Toka. 3akoH J[>xoy-
ns—Jlenua.
DJEKTPOIPOBOA- Ka
U noTpeduTenu

HAIPSKEHUS] BOTBTMETPOM.
IIpoBenenue u oObsicHEHUE

OINBITOB, JIEMOHCTPUPYIOIINX
3aBUCUMOCTD JIEKTPUUECKOTO
COIPOTHUBJICHUS MPOBOJHHUKA OT €r0
JUTUHBI, TUTOIIAIU TIONIEPEIHOTO
CEUYCHUS U MaTepHraa.
HccnenoBanue 3aBUCHMOCTH CHIIBI
TOKa, IMPOTEKAIOIIET0 Yepe3 Pe3ucTop,
OT COIPOTHUBJICHUS PE3UCTOPA U

HanpsHKEHUS
Ha pe3UCTopeE.

ITpoBepka npaBuia CI0XKEHUS
HaIpsHKEHUNW IPU [OCIJIE0Ba-
TEJIbHOM COE€JIMHEHUH JIBYX
PE3UCTOPOB.

IIpoBepka npaBuiia s CUIIbI TOKa
MpY MapajuieIbHOM COeIU- HEHUU
pPE3UCTOPOB.

Amnanu3 curtyanui
IIOCJIEIOBATEIILHOIO U
NapajuieIbHOr0 COeIMHEHUS
IIPOBOJIHUKOB B JJOMAIIIHUX
AJIEKTPUYECKUX CETAX.

Pemenue 3a7a4 ¢ UCIMOIB30BaHUEM
3akoHa Oma u hopmyn pacuéra




AJIIEKTPU- YECKOU

SHEPTUH B OBITY.
Koportkoe 3ambikanue

AJIEKTPUUECKOrO CONPOTUBIIEHUS
IIpU MOCJE0BATEIb- HOM U
rnapauieJIbHOM COCIMHEHUU
NpOBOJHUKOB. Onipenienenne
PabOoThI AJIEKTPUUYECKOTO TOKA,
IIPOTEKAIOLIEr0 YePE3 PE3UCTOP.
Onpenenenrue MOLIHOCTU
AJIEKTPUYECKOr0 TOKA, BBIJICISIEMOMN
Ha pe3nucTope.

HccnenoBanue 3aBUCUMOCTH CHUJIbI
TOKa 4epe3 JIaMIOYKy OT

HanpsDKCHUS Ha HEH.
Omnpenenenue KI1/] narpeBaress.

HccnenoBanue npeodpazoBaHus
DHEPrUM IpU MoAbEME Ipy3a
DJIEKTPOJBUTATEIIEM.

OO®BscHEeHHe yCTpoiicTBa U

NPUHLMIA TEHCTBUAS JOMAalIHUX
3JIEKTPOHArpeBaTEIbHBIX IPUOOPOB.
OOBscHEeHHe TIPUYUH KOPOTKOTO
3aMbIKaHUs W NPUHLUIIA JEHCTBUS
IUIABKUX IPEAOXPaHUTEIIEH.

Pemenue 3a1a4 ¢ HCIIOIB30BaHUEM
3akoHa Jxoyns—Jlenna. Habmronenue
BO3HHKHOBEHUS DJIEKTPUYECKOTO TOKa
B XKMJ- KOCTH




MarHuTHbIe
siBjieHus (6 1)

ITocTosHHEBIE
MAarHuTHI.
BzaumonaeiictBue
MOCTOSIH- HBIX
Mar"HuToOB.
MaruauTtHOe moJie.
MaruaurHoe moJie
3eMIiIn U €T0
3HAYEHUE IS
KU3HU

Ha 3emiie. OTbIT
Opcrena.
MaruauTtHoe nose
BJIEKTpUYE- CKOTO
ToKa. [ IpumeHnenune
BJIEKTPOMAarHUTOB B
TexHuke. /lericTBue
MarHUTHOTO TOJISI Ha
MPOBOJTHUK C
TOKOM.
DNeKTpOoABUTATEIb
MOCTOSIH- HOT'O TOKa.
Hcnonp3oBanne
3JIEKTPOJBUTATENICH B
T€X- HUYECKUX
YCTpPOMCTBAX

HccnenoBanue MarHuTHOTO
B3aUMOJICCTBUS IIOCTOSTHHBIX
MarHuToOB.

WN3y4yeHne MarHuTHOIO IOJIst
IIOCTOSIHHBIX MAarHUTOB IIPU UX
00BEIMHEHUU U PA3]ICIICHUH.
IIpoBenenue onbITOB IO
BU3YaJIM3alUU I10JIs1 IIOCTOSTHHBIX
MarHuToOB.

Nzyuenue SIBJIEHUST
HaMarHAYuBaHus BEIECTBA.
UccaenoBanme neucTBUA
AJIEKTPUYECKOI0 TOKAa Ha MAarHUTHYIO
CTpPEJIKY. [IpoBenenue OINBITOB,
JEMOHCTPHUPYIOIIUX 3aBUCUMOCTh

CWJIbl B3aUMOJEHCTBUSL KATYIIKU C
TOKOM W MarHura OT CHWJIbl U Ha-
MpaBJICHUS] TOKA B KaTYIIIKE.

AHanmu3 cuTyallud IIPaKTUYECKOTrO
MMPUMEHEHUSI JJIEKTPOMarHu- TOB (B
OBITOBBIX TEXHUYECKHUX YCTPOUCTBAX,
IIPOMBIIIJICHHOCTH, METUIIUHE).
HN3yuenue neiicTBUSI MArHUTHOTO MOJIS
HA IIPOBOJHUK C TOKOM. M3yueHue
JICUCTBUS DJIEKTPOABUTIATEIS.
N3mepenne KI1J] snekTpoaBurarenbHON




1 Ha TpaHCHOpTE

yCcTaHOBKH. Pacio3HaBaHue u aHamu3
pa3IMYHBIX TPUMEHECHHH AJIEKTPO-
JBUTaTENel (TpaHCTIOPT, OBITOBEIS
YCTPOWMCTBA | AP.)

DJIEeKTPOMATrHHUT-
Hasli MHIYKIHS
(4 )

OmnbiTel Papanes.
SBnenue
3JIEKTPOMAarHUTHOM
UHAYK- LUH.
IIpaBuno Jlenna.
DJIeKTpOreHepaTop.
CriocoObl
MOJYy4YEHUs
AIIEKTPUYECKOMN
SHEPTHUM.
DIEeKTpOCTaHIIUU
Ha BO300HOBIISIEMBIX
HCTOY- HUKAX
SHEPTUU

OnbITEI 10 UCCIIENOBAHUIO SIBIICHUS
AJIEKTPOMArHUTHOM WHIYK-LIUU:
HCCJIeIOBaHNUE U3MEHCHUM 3HAUCHUS U
HarpaBJICHUS WHAYKIIMOHHOTO TOKa

Pe3epBHoe Bpemsi (3 u)

9 xacc (102 u)

Temaruueckuii
0JI0K, TeMa

OcHoBHOE
coaepxaHue

OcCHOBHBIC BH/bI
AesiITeJIbHOCTH
yyamuxcs (Ha
YPOBHe y4eOHBIX
AeHCTBHI)




Paznen 8. Mexanuueckue sijenusi (40 )

MexaHnuuyeckoe MexaHuyeckoe AHanmu3 1 00CyXJICHHE Pa3IMNIHBIX

JABHKEHU e BIKCHUE. MIPUMEPOB MEXaHUYECKOTO

U CII0CO0BI €10 arepualibHasl TOYKa. BHYKEHUSL.

onucanus (10 ) Cucreéma oTcucra. OCy>XJIeHHE TPaHUIl MPUMESHHUMOCTH
OTtHocu- MOJIETIA «MaTepralibHas
TEJILHOCTh TOUYKa.
MEXaHUYECKOI0 Onucanne MEXaHUYECKOI'O JBHIKEHUS

BIDKCHUS. a3JIMYHBIMU CIIOCOOAMM
aBHOMEPHQE &paBHeHHe, Tabnuia, rpaduk).

NPSMOJIMHEN- Hau3 )KU3HEHHBIX CUTYalluH, B
HOE JBM)KEHUE. KOTOPBIX MPOSIBIISIETCS
HepaBHomep- OTHOCUTEJILHOCTh MEXaHUYECKOTO
HOE TMPSAMOJIMHEHHOE BIDKCHHSI.
JIBHOKE- a0JI0IeHUe MEXaHUYECKOTOo
Hue. Cpenssis u JIBUOKEHMS T€Jla OTHOCUTEIBHO
MFHOBeHHaSI a3HBIX TeNl OTCUETA. .
CKOpOCTb T€Jla IIPU paBHEHHE ITyTEeH U TPACKTOPHI
HEpPAaBHO- JIBUOKEHMS OJTHOTO U TOTO K€
MEPHOM JBHKEHUH. TeJla OTHOCUTEJIbHO Pa3HbIX Tl
Y CKOpEeHHe. OTCYéTa.
PaBHOyCKOpEH- Ananu3 tekcra ['anunes o0
HOE MPSAMOJIMHEHHOE OTHOCHUTEJIbHOCTH JABUKEHUS;
JIBHKE- BBITIOJIHEHUE 3a/1aHUN 1O TEKCTY
Hue. CBoOo1HOE CMBICJIOBOE YTEHHUE).
MaJICHUE. MpeJieJIeHNE CpeTHEeN CKOPOCTH
OmnprTel [Nanunes. CKOJIb)KeHMsI OpyCKa WU JBU-
PaBHOMepHOE YKEHMS IIapuKa IO HaKJIOHHOM
TBIDKCHHE IUIOCKOCTH.
10 OKPY>KHOCTH. Amnaju3 1 _o0cyXaeHne crnocodoB
Ilepuoi MPUOIMKEHHOTO ONpeIeNIeHHs
U 4acToTa MTHOBEHHOW CKOPOCTH.
oOpaleHusl. Ornpenenenye CKOPOCTH PaBHOMEPHOIO
JluHelHas U yrioBas JIBIDKEHHUS (I1apukKa
CKOpO- B KUJIKQOCTH, MOJEJIN JIEKTPUYECKOTO
CTH. aBTOMOOMJIS U T. II.).
enTpocTtpemurensHoe | OnpeneneHue myTH, NPOHISHHOro 3a
YCKOpPEHHE JIAaHHBIM TTPOMEKYTOK




BPEMEHU, U CKOPOCTH TeJIa 10
rpauKy 3aBUCUMOCTH ITyTH
ABHOMEPHOI'O JIBUKEHUS OT BPEMEHHU.
)CYXKJICHUE BO3MOXKHBIX MPUHITUIIOB
JIeUCTBUS TPUOOPOB,

M3MEPSIOIINX CKOPOCTh
(ctmmomeTpoB). Brruucnenune myTu
U CKOPOCTH TIPU PABHOYCKOPEHHOM
MPSIMO- JTMHEWHOM JIBM)KSHUU TeJa.
Onpenenenvne OPONICHHOTO TYyTU H
YCKOpEHUsI  JBIDKCHUSI Tella  II0
rpaduKy  3aBHCUMOCTH  CKOPOCTH

PaBHOYCKOPEHHOI'O psMO-
JIMHEMHOIO0  JBMXKEHHSI  Tejla  OT
BPEMEHHU.

Onpenenenne yCKOpEeHUs Tejla pU
PaBHOYCKOPEHHOM JBHKE- HUU 110

HAKJIOHHOM IJIOCKOCTH.
H3mepenune neproaa U 4acTOThI
oOpallieHus Teja Mo OKPY>KHOCTH.

Onpenenenue cCKOpocTu
PaBHOMEPHOI'O JIBMKEHUS Tella

110 OKPY>KHOCTH.

Pemenne 3anau Ha omnpexaeneHue
KMHEMaTUYECKUX XapaKTepU-CTUK
MEXAaHUYECKOTO JBHXKECHUS

pa3INYHBIX BUJOB.
PacnioznaBanue u npubamxEHHOE
OINMCAaHUE PA3JIUYHBIX BUJIOB




MEXaHUYECKOTO JIBUYKCHUS B IPUPO/JIC
U TeXHUKE (Ha IpuMepax CBOOOTHO
Imagaroniunux Tci1, ABUXKXCHUA
KHNBOTHBIX, HCOCCHBIX TCII,
TPAHCIIOPTHBIX CPEJCTB U JP.)

B3aumoneiictBue
teu (20 )

I1epBrIii 3aKOH
Herotona.

Bropoii 3akoH
HproTona.

Tperuit 3akon
Herorona.

I punnun
CYTEePIIO3UIINHT
CHJI.

Cuna ynipyrocru.
3akoH ['yka. Cuna
TpEHHUsI: cuia
TpEeHUsI
CKOJIBKEHMUSI, CHUJIa
TPEHUsI TIOKOS,
JIPyTHUE BUIBI
TpEHHSI.

Cuna TSKeCcTu u
3aKOH BCEMHUPHOTO
TATOTEHUS.
Yckopenue
cBOOOIHOTO
aJICHUsI.

HaGmronenue u o0cyxaeHue
OIBITOB C IBMKCHUEM TeJia MIPU
YMEHBIIICHUH BIIUSIHUS JIPYTUX TEI,
MPENSTCTBYIOUINX JIBUXKE- HUIO.
Amnanus Texcra 'annies ¢
OIMMCAHUEM MBICIIEHHOT'O
AKCIICPH- MCHTA,
000CHOBEBIBAIOIIETO 3aKOH
WHEPIINY; BBITTOJITHCHUE 3aTaHUN
10 TEKCTY (CMBICTIOBOE UTCHHE).
OOGcyxneHne BO3MOXKHOCTH
BBITTOJIHEHUSI 3aKOHA WHEPIINU B
pa3IUUYHBIX CUCTeMaX OTCYETA.
HaGmronenne u obcyxeHue
MEXaHUYECKUX SIBIICHUU, TIPO-
HCXOJISAIINX B CUCTEME OTCUETa
«Tenexka» pu e€ paBHO- MEPHOM H
YCKOPEHHOM JIBH>KEHUH
OTHOCUTEJIbHO KaOuHeTa GU3UKHU.
JlecTBUs C BEKTOpaMHU CHUI:
BBIITOJIHEHUE 3aJJaHUH O CII0Ke-
HUIO U BBIYUTAHUIO BEKTOPOB.




JIBu>keHue rjiaHeT
Bokpyr CoJHia.
IlepBas
KOCMHYECKast
CKOpPOCTb.
Hesecomocth u
NepeErpy3KH.
PaBHOBecue
MaTepHUaIbHOU
TOYKHU. AOCOJTIFOTHO
TBEPAOEC TENO.
PaBHOBecue
TBEPIOIO TEja ¢
3aKpEIUIEHHOMN
OCBIO BpalleHHUs.
MOMEHT CHJIBIL.
LlenTp TsxKECTH

Habmronenne w/vinm npoBeieHue
ONBITOB, JIEMOHCTPHPYIOIINX
3aBUCUMOCTH YCKOPEHUSI TeJla OT
MPHUII0KCHHOM K HEMY CHJIBI U
MaccChl Tea.

Ananu3 u OOBSICHEHHE SIBICHUU C
WCIIOJIb30BaHUEM BTOPOTO3aKOHA
Herorona.

Pemenue 3amau ¢ MCMoJib30BaHUEM
BTOpOro 3akoHa HerotoHau

IIpaBUJIA CJIIOKEHUSI CUIL.
OmnpeneneHue )KECTKOCTU MPYKUHBI.

AHanu3 cuTyalui, B KOTOPBIX
HaOmronarTCcs ynpyrue aegop-
MaIlluH, U UX OOBSICHEHHE C

HCIIOJIb30BaHUEM 3aKOHa ['yka.
Pemenue 3amay ¢ UCIIOIB30BAHUEM
3akoHa ['yka.

HccnenoBanne 3aBUCUMOCTH CUJIIBI
TPEHHUS CKOJIbKEHUS

OT CHJIBI HOPMAJIBHOT'O JIaBJICHUSI.
OO6cy>x1eHre pe3yJsibTaToB
HCCIICTIOBAHUSI.

Onpenenenue kodpdunneHTa
TPCHUA CKOJILXKCHU .

N3mepeHune cuibl TpeHUs

ITOKOS.

Pemienue 3a1a4 ¢ MCIOJIb30BAaHUEM




(GhOpMYJIIBI JJISI CHITBI TPCHUS
CKOJIbYKCHMUSI.

AHamn3 IBMHKEHUSA TEI TOJIBKO MO
IEUCTBUEM CHIIBI TSIKE- CTH —
CBOOOIHOIO MaAECHHUS.

O0BsicHEHNE HE3aBUCUMOCTH
YCKOpPEHHUsI CBOOOTHOTO TaJICHHS OT
MAaccChI Tela.

O11eHKa BEJIUMYUHBI CUJIBI
TSTOTCHUSI, ICHCTBYIOIICH

MEXIy IBYMs TeJIaMH (ISt
pa3HBIX Macc).

Ananu3 nBUXEHHS HEOECHBIX TEeJT MO/
JIECTBUEM CHIIBI TATOTe- HHUSA (C
HCTIOJB30BAHUEM  JIOTOJHUTEIBHBIX
HCTOYHHUKOB nHdop- Malum).
Pemenue 3amad ¢ HCHOIb30BaHHEM
3aKOHAa BCEMUPHOTO TATOTE- HUS U
dbopmyner it pacuéra  CHIIBI
TSKECTH.

AHanu3 OpUTHMHAJIBHOIO TEKCTa,
OIMKMCHIBAIOIIETO MIPOSIBIICHUS
3aKOHA BCEMHPHOTO  TSTOTCHWUSI,
BBINIOJIHEHUE 3aJaHUN 10 TEK- CTY
(CMBICIIOBOE UTECHHUE).

HaGmronenne n o0cyxaeHue




OIBITOB MO U3MEHEHUIO BEca Tela
MPU YCKOPEHHOM JIBUKEHUU.
Ananusz ycioBuit

BO3HUKHOBEHHUSI HEBECOMOCTHU

U nepe-Trpy3KH.

Pemenne 3amau Ha onpeneieHue
Beca Teja B Pa3IUYHbIX YCIOBUSIX.
AHanus cui, 1eUCTBYIOINX Ha
TEJI0, MOKOSIIEECs Ha OIope.
Omnpenenenue HEHTPA THKECTU
pa3JIUYHBIX TeJl

3aK0HBI

coxpa- HeHusI
(10 v)

HNmnynec tena.
N3menenne
UMITYJIbCA.
Nmmynsc cuiiel.
3aKOH COXpaHEHMUS
UMITYJIb- Ca.
PeaxtnBHOC
JBWIJKEHHE.
Mexanndgeckas
paboTa u
MOIITHOCTE. PaboTa
CHJT TSIDKECTH,
yHOpyTrocTH, Tpe-
Hus1. CBsa3b
SHEPIrUM U pa-

HaGmronenue u o0cyxaeHue
ONBITOB, AEMOHCTPUPYFOIIHUX
nepeaavyy UMIMyjiabca Opu
B3aMMOACUCTBUH TEJI, 3aKOH
COXpaHe- HUSI UMITyJIbCca IpHU
aOCOJIFOTHO YIIPYTOM U HEYIPYTrOM
B3aWMO- JIECUCTBUU TeEJl.

AHanu3 cuTyaluui B OKpy Karomien
JKU3HU C UCHIOJIb30BAHUEM 3aKOHA
COXpaHEHMsI UMITYJIbCA.
Pacno3naBanue siBneHus
PEaKTUBHOI'O JIBUXKEHUSI B TIPUPOJIE
u texauke (MC — Ouomnorusi).
ITpumenenue 3akoHa

COXPaHEHMsI UMNYJIbCa JUIs




OOTHIL.
IToreHnmansHas
SHEPTrus Tena,
HOJHATOTO Ha
MOBEPX- HOCTHIO
3emiu. [ToTeHimanb-
Hasi SHEPTHUs CXKATOU
Mpy- >KUHBI.
Kunernueckas
sHeprus. Teopema o
KUHETHYECKOU
SHEPIrUM. 3aKOH
COXpAHEHUs] MEXaHU-
4EeCKON YHEPTUn

pac4déra pe3yabTaToB
B3aUMOJICHCTBUS Tel (Ha
IIpUMeEpax HEYyIpy- roro
B3aUMOJICHCTBHSA, YIIPYTOTO
LIEHTPAJILHOI'O B3aUMO- ICHCTBUS
JIBYX OJWHAKOBBIX T€JI, OJHO U3
KOTOPBIX HEIO/I- BUKHO).
Pemenne 3anau ¢
HCIIOJIb30BAaHUEM 3aKOHA
COXpaHEHMs UM-ITyJIbCA.

Omnpenenenue paboThl CHIIBI YIIPYTOCTH
IpY OABEME I'py3ac UCIOJIb30BaHUEM
HEMOJIBMYKHOTO U MOJABH)KHOTO OJIOKOB.
HN3mepeHne MOITHOCTH.

HN3mepenne noTeHuuaibHOM
SHEpruu ynpyro aehopMHUpoOBaH-
HOW IIPYKVHBI.

N3Mepenne KMHETUYECKOW YHEPIUU
TeJa M0 JJIMHE TOPMO3HOIO Iy TH.
DKCNEPUMEHTAIBHOE CpaBHEHUE
M3MEHEHUS NOTEHUIUAIIBHON U
KUHETUYECKOM DHEPruM Tejla IIpU
JIBUKEHUU o HaKJIOHHOH
IUIOCKOCTH.

DKCrepuMeHTaIbHas IPOBEpPKa
3aKOHa COXPaHCHUs MEXaHU4Ye- CKOU
SHEPIrUH IpU CBOOOJTHOM HaJIEHUM.




ITpumenenue 3akoHa
COXpaHECHUSI MEXaHUYECKOMI
SHEPIUH Ul pacyéra
HOTEHIINAJILHON ¥ KHHETHUECKON
sHepruil Tena. Penienue 3aau ¢
HCIOJIBL30BaHUEM 3aKOHA
COXpaHEHMS MeXa- HU4ECKOM
SHEPTUU

Pa3nen 9. Mexannyeckue KoJjie6anusi u BoaHbI (15 )

MexanunyecKue
Kosieoanust (7 4)

KonebarenbHoe
IBHOKCHHE.
OCHOBHEIE
XapaKTePUCTUKHU
KoJyebaHuii: mepuo/,

qacToTa, aMIINTyAa.

Maremarnue- CKUU
W NPY>KUHHBIA
MasiTHU- KH.
ITpeBpamienue
SHEPTUH MTPU
KoJiebaTeIbHOM
JIBUKE- HUU.
3aryxaronue
KoJIeOaHusl.
BbIHyXIEeHHBIE
KoJIeOaHusl.

Hab6ntonenue xonebanuii non
JEWCTBUEM CHJI TSHKECTH M yIPY-TOCTH
1 oOHapyXeHUe NOJ00HbBIX
KoJIe0aHUM B OKpY>KaIOIeM MUpE.
Amnanu3s kosiebaHui rpy3a Ha HUTH U
Ha npyxuHe. OnpeieeHne 4acToThl
KoJIe0aHUH MaTeMaTUYECKOro 1
MPY>KHHHOTO MasiTHU- KOB.
HaOmronenune n o0bsicHEHNE
SIBJICHUS pe30oHaHca. VcciienoBanmne
3aBHCHUMOCTH TIepHOJia KoJeOaHul
MTOABEIIIEHHO-TO K HUTH Tpy3a OT
JUITMHBI HUTH.

[IpoBepka HE3aBUCUMOCTH
nepuoaa KoiebaHuit rpysa,
MOJIBE- IIEHHOTO K JICHTE, OT
Macchel Tpy3a. HaGmonenue n




Pe3onanc

00CYyKIEHUE OIBITOB,
JEMOHCTPUPYIOIINX 3aBUCUMOCTD
repuojia KojaeOaHui
MPY>KUHHOTO MasTHUKA OT MacChl

rpy3a 1 )KECTKOCTH MPYKUHBI.
pUMEHEHHE MAaTEeMaTHYeCKOTO U
MPYXKUHHOTO MasiTHUKOB

B Ka4€CTBE MOJIEJIEH JIJ1s OITUCAHUS
KOJIcOaHWI B OKPYIKAIOIIEM MUPE.
Pemienue 3agay, CBSI3aHHBIX C
BBIYHCJICHUEM UJIH OLIEHKOU
4acTOThI (TIepuoia) KojeOaHui

MexannyecKne

BOJIHBI. 3BYK
(8w

CBolicTBa
MEXaHUYECKUX
BOJH. /InuHa
BOJIHBI. Mexa-
HUYECKHE BOJIHBI B
TBEPAOM TEJIE,
cerCMHUYeCcKHe

BOJIHBI.
3Byk. I'pomMkoCcTh
3ByKa

U BbICOTA TOHA.

OTpaxxeHue 3ByKa.

Nndpa3Byk u
yABTpa-3BYyK

OOHnapy>xeHue u aHaIm3
BOJTHOBBIX SIBJICHU U B
OKpY>KarollleM MUpE.

Hab6mronenue pacnpocTpaHEeHUs
MPOJIOJBHBIX M TIOTIEPEYHBIX BOJIH
(ma Momenu) U oOHapy)KeHUE
aHAJIOTUYHBIX  BHUJOB BOJIH B
npupoe (3ByK, BOASHBIC BOJIHBI).
Brruncnenue AIWHBI BOJIHBI U
CKOpPOCTH PacipoCTpaHCHUS
3BYKOBBIX BOJIH.
DKCIEpUMEHTAIIBHOE OIpe/IeIICHNE
I'PaHUI] YaCTOTHI CIIBIIITUMBIX
3BYKOBBIX KOJICOaHUM.
HaOmro/1eHre 3aBUCHMOCTH BBICOTBI




3ByKa OT YacTOTHI (B TOMYHUCIIE C
HCIIOJIb30BAaHUEM MY3BIKAJIbHBIX
MHCTPYMEHTOB).

HaOnronenue u o0ObsicHEHHE
SIBJICHUSI aKyCTUYECKOTO Pe30-
HaHCa.

AHaIM3 OpUTHHAIBHOTO TEKCTA,
MOCBSIIIIEHHOTO UCMOJI30Ba- HUIO
3ByKa (WJIM yJIbTpa3ByKa) B TEXHUKE
(’xo0JoKanus, yIbTpa3ByK B
MEIHIIMHE U JIP.); BBIITOJTHCHHE
3aJaHUM 0 TEK-CTY (CMBICIIOBOE
YTCHUE)

Pa3nea 10. DaekTpo

MArHUMTHOC 10JI€ U 3JICKTPOMAIHUTHBIC BOJIHBI (6 ‘-l)

DJIEKTPOMATHHUT-
HOeE ToJIe U
JJIeKTpoMar-
HUTHBbIE BOJIHBI (6

4)

DNEeKTPOMarHuTHOE
moJie.
ONEeKTpOMAarHUTHBIE
BOJIHEL. CBoOlicTBa
AJIIEKTPOMAarHuT-
HbBIX BoaH. IlIkana
AIIEKTPO-
MarHUTHBIX BOJIH.
Hcnons3o0-Banue
AIIEKTPOMAarHUTHBIX
BOJIH JIJISI COTOBOM
CBSI3U.

[TocTpoenue paccyxaeHuit,
000CHOBBIBAIOIINX B3aUMOCBSI3b
AJIEKTPUYECKOTO U MarHUTHOTO
noJiel. DKCIepUMEHTAIIBHOE
N3y4YECHHUE CBOWCTB
AJIEKTPOMArHUT- HBIX BOJH (B TOM
YHCJI€ C MOMOIIBI0 MOOUIBHOTO
Tene- (oHa).

AHanu3 peHTreHOBCKUX
CHMMKOB Y€JIOBEYECKOI0 Opra-
HU3Ma.

AHaJIM3 TEeKCTOB, ONHUCHIBAIOIINX




DJIeKTpOMarHUTHast
IPUPOA CBETA.
CkopocThb cBeTa.

BomnHosrle cBolicTBa
cBeTa

MIPOSIBJICHUS DJICKTPOMArHUT- HOT'O
W3JTYyYCHUS B IPUPOJIC: KUBBIC
OpraHU3MBbI, U3Ty4YCHUST HEOCCHBIX
TeJ (CMBICIIOBOE UTCHUE).
Pacnio3naBanue u ananus
Pa3IUYHBIX TPUMEHEHHUH 3JIEKTPO-
MarHUTHBIX BOJH B TEXHHUKE.

Pemenne 3ama4 ¢ MCIOIB30BAHUEM
dbopmyn mIst CKOPOCTH
AJICKTPOMATrHUTHBIX BOJIH, JJTMHBI
BOJIHBI 1 4aCTOTHI CBETAa

Pa3nen 11. CBeroBble siBiaenus (15 4)

3akoHbl pacnpo-
CTpaHeHusl
cBera (6 1)

Hcrounuku csera.
JlydeBas Mojzienb
CBeETa.
[Tpsimonnuei-Hoe
pacnpocTpaHeHue
cBeTa. 3aTMEHUS
Comnnua u JIyHsl.
OTpakeHue cBeTa.
ITnmockoe 3epkaio.
3aKOH OTpaKeHUs
CBeETA.
ITpenomnenue
cBeTa. 3aKoH
PEJIOMIICHUS

HabnroneHue oneIToB,
JIEMOHCTPHUPYIOIIHX SIBJICHUE
MPSIMOJIA- HEWHOTO PacCIpOCTPAHCHUS
CBETa (BO3HI/IKHOB€HI/IG TCHHU U HOJ'Iy-
TEHH), U UX UHTEPIPETAIHUS C
HCITOJIB30BAHUEM ITOHATUS
CBETOBOTO JIy4Ya.

OOBscHEeHHE U MOJECTTUPOBAHUE
COJTHEYHOT'O W JIYHHOTO 3aTMe- HUH.
HccnenoBanne 3aBUCUMOCTH yTIia
OTpaKEHHSI CBETOBOIO JIy4aOoT yrJjia
MaJCHUs.

N3ydenue cBONMCTB N300paKeHHUS B




CBeETA.

[TostHOE BHYTpEeHHEE
OTpake- HUE CBETA.
Hcnons3oBanue
BHYTPEHHETO
OTpa)XKEHHUs B
ONTHYECKHUX
CBETOBOJIaX

IUTOCKOM 3epkane. HaGmonenue u
O0OBSCHEHHUE OIBITOB IO TOTYYSCHHIO
n300paxe- HU B BOTHYTOM U
BBIMYKJIOM 3epkasiax. HaGmronenune n
00BIC-HEHHUE OIILITOB I10
MPEJIOMJICHUIO CBETAa Ha TPaHUIIS
pa3JIMYHBIX CPe/, B TOM YUCJIE OMBITOB
C TMOJIHBIM BHYTPEHHUM OTPaKCHUEM.
HccaenoBanue 3aBUCUMOCTH yTIjia
NPEJIOMIJICHHUS OT yTrJjia MaJeHUs
CBETOBOTO JIyya Ha TPAHUIIC
«BO31yX—CTEKJIIO».

Pacno3naBanue siBIeHUU

OTpPaXEHUsI U TIPEJIOMJICHHS CBETa

B ITOBCEIHEBHOMN KU3HU. AHAIHN3

U OOBSICHEHHE SIBJICHUS
ONMTUYECKOTO MUpaXKa.

Pemnrenue 3ama4y ¢ MCHoOJIb30BaHUEM
3aKOHOB OTPaXKCHUS Y TTPEITIOMIICHUS
CBETa

JIMH3BI 1 onTH-

JInH3za, xon ny4deu

[Tonyuenune n3zo0paxeHui ¢

yecKkHe B JINH3E. MOMOIIbI0 cOOMpArOIIe U pacceun-
npuodopsi (6 1) Onrtuueckas BarOIIEH JIUH3.
cucrema. Omnpenenenue HOKyCHOTo
Onruueckue PacCTOSIHUASL U ONTHYECKON CHJIBI
PUOOPHL: coOuparonieit JUH3bI.




¢doToarnmapar,
MHUKPOCKOII
U TeieckoIl. I'1a3 kak

ornruye- cKast
cucrema.
biuzopykocTth u
JIAIIbHO30PKOCTh

AHanu3 ycTpoicTBa M IpUHIUIIA
JEHCTBHSI HEKOTOPBIX ONTHYE- CKUX
npuoopoB: oToarnmnapara,

MHKPOCKOIIa, TEJIECKOTIa
(MC — OGuonorusi, aCTpOHOMUSI).

AHanmu3 sIBJICHUU OJTU30PYKOCTH U
J1aIbHO30PKOCTH, PUHLIUIIA
neiicrBust 0ukoB (MC — OuoJtorus)

Pazaoskenne
0ejoro cmera
B cnekTp (3 u)

Pasnoxxenune 0esroro
cBeTa

B crieKTp. OnbIThI
Herorona.
CnoxxeHue
CHEKTPaJIbHBIX
nBeToB. J{ucnepcus
CBETa

HaGmnronenne o pasinoskeHHIO
0ej0oro cBeTa B CIEKTP.
Habntonenue n oObsICHEHUE OIBITOB
10 TIOJTyYEHHIO OEJIoro CBeTa Mpu
CJIO’)KCHHH CBETA Pa3HBIX IIBETOB.
IIpoBenenne U OOBSICHEHUE
ONBITOB MO BOCHPHUATHIO I[BETA
MPEAMETOB MPHU UX HAOIIOIECHUN
yepes IIBETOBBIE buIBTpHI
(1IBETHBIE OYKH)

Pa3nen 12. KBanroBble siBiaenus (17 v)

Hcnyckanue

U NOTJIoIIeH e
cBera atomoMm (4
)

Omnsitel Pe3zepdopna u
IUIaHE- TapHas MOJIEITb
aToMa. Mopgens aTtoma
bopa. HUcny- ckanue u
MHOTJIONIEHNE CBETa
atomMoM. KBaHTEI.
JInHaeiliua- Tbie

OOGcy>XeHne 11eJT OTBITOB
Pezepdopaa no ucciegoBaHUIO
aTOMOB, BBIJIBHKECHUE THIIOTE3 O
BO3MOXHBIX PE3yJIbTaTax OIBITOB B
3aBUCHUMOCTH OT IIPEIIOIaraeMoro
CTPOEHHUS aTOMOB, (hopMyIHpOBaHHE
BBIBOJIOB U3 PE3YyJIBTATOB OMBITOB.




CHEKTPHI

OOcCyXIeHHE MPOTUBOPEYNN
IUIAHETAPHOM MOJIEJIM aToMa

U OCHOBaHUM 11 runoresbl bopa
0 CTallMOHApHBIX OpOUTaX
AJIEKTPOHOB.

HaoGronenue Cruionaeix u

JIMHEWYATHIX CIIEKTPOB U3JTyUCHUS
pas3nu4uHbIX BerecTB. OObsICHEHHE
JII/IHCIZ'—I&TI;IX CHCKTpOB I/ISJ'Iy‘-IeHI/IH

Crtpoenne
aTOMHOIO0 s1/Ipa
(6 4)

PanyoakTuBHOCTS.
Anbda-, 6eTa- u
raMma-u3ay4eHus.
CTtpoenue aTOMHOTO
saapa. Hykionnas
MOJI€JIb aTOMHOI'O
sapa. U3otonsl.
PanuoakTus-Hble
MpEBpAaICHUS.
ITepuon
rnojypacmnajua.
JeticTBus
paaroaKTUBHBIX
HU3JIy4YCHUN Ha

OO6cyxaeHne BO3MOXKHBIX THIIOTE3
0 MOJEJISIX CTPOEHUS siIpa.
Onpenenenune cocrasa siaep 1o
3aJJaHHBIM MAaCCOBBIM U 3apsifi0- BBIM
YHCJIaM U I10 TIOJIOKEHUIO B
NIEPpUOIUYECKON CUCTEME
aneMeHToB (MC — xummus).
Ananus U3MEHEHUS
cocTtaBa sApa U €ro
ITOJIOKEHMUS B
IIEPUOJNYECKON  CHUCTEME

pu 0-paguOaKTUBHOCTHU

(MC — xumus).

HccnenoBanue TpEKOB 0-4aCTHILL 1O

roToBbIM (poTorpadusm. OO6HapyKeHHE
Y U3MEpeHHe pagualnnoHHOTo (oHa C
ITOMOIIBIO IO3UMETPA, OIICHKA €TO

KHUBBIC OPraHU3Mbl




WHTEHCUBHOCTH.

Ananu3 OMOJIOTHYECKUX
U3MEHEHUI, TPOUCXOISIIINX IO/
JIEUCTBUEM PaJIMOAKTUBHBIX
m3nydenuii (MC — Ouosiorus).
Hcnonp3oBaHne paMOaKTUBHBIX
m3nyueHuit B meaunmne (MC —
OuroJIorusi)

Snepubie
peakuuu (7 4)

SlnepHble peakuuu.
3aKOHBI COXpaHEHUS
3aps0BOro 1
MacCOBOI'O YHUCEI.
DHepTrusi CBSA3U
aTOMHBIX sIAEp.
Cas3bpMacchl U
sHepruu. Peakuuu
CUHTE3a U ACJICHUS
siTIep.

HcTounuku sHEprun
ConnHuawu 3BE31.

SnepHas
SHEPreTUKa

Penrenue 3ama4d ¢ HCIIOJIL30BaHUEM
3aKOHOB COXPAHCHHS MAaCCOBBIX U
3apsIOBBIX YMCENI Ha ONpE/IeIICHUE
pPe3yJIbTaTOB SIACPHBIX PEaKIIHA;
aHAJIN3 BO3MOYKHOCTH WU
HEBO3MOKHOCTH SIZIEPHOUN PEaKIINU.
Or1ieHKa SHEPTUU CBS3U SIIEP C
HCTOJIb30BaHUEM (POPMYIIBI
OUHIITENHA.

OOGcyxaeHne MepCIreKTHB
HCTIOJIb30BAHUS YIIPABISIEMOTO
TEPMOSICPHOTO CUHTE3A.

OOGcyxeHue NpeuMyIecTB u
AKOJIOTUYECKUX MPOOJIEM,
CBSI3AHHBIX C SIACPHOU
sHepretukor (MC — skosorust)

IoBTOpHUTEILHO-0000 A0 IMIT MOaYIb (9 1)




CucreMaTusanus
1 0000111eHnE
MIPEeAMETHOTO
COZICPIKAHUS

U OIILITA JEsI-
TEIbHOCTH,
IPUOOPETEHHOTO
MpU U3yYSHUH
BCETO Kypca
buszuku

O000mIeHe
CcoJIepKaHUsl KaXKJ0Iro
13 OCHOBHBIX
pas3zenoB Kypca
buzuku:
MEXaHU4YeCcKue,
TEIUIOBbIE,
AJIEKTPOMarHUTHEIE,
KBaHTO- BbI€ SIBJICHUS.
HayuHb1ii MmeTo
IO3HAHUS U ETo
peanusanus B
(usznye- ckux
HCCIIEIOBAHUSX.
CBs13b PU3UKHU U
COBpPEMEH-HBIX
TEXHOJIOTUH B
obylacTu nepeaavyu
nHdopMauu,
SHEpreTHKe,
TpaHCIIOpTE

Brimonnenue y4eOHBIX — 3aJIaHUM,
TpeOyOmMX JIEMOHCTpPAIIHH
KOMIIETEHTHOCTEM,
XapaKTEPU3YIOIINX
€CTECTBEHHOHAYUYHYIO
rPaMOTHOCTb:

6 mprMeHEHHsI IMOTYYCHHBIX 3HAHHIMA
JUJIST HAYYHOTO OOBSICHEHUS
(buznueckux sIBICHUN B
OKPYKAIOIIEN TTPUPOJIE U MOBCEIHEB-
HOU >KU3HU, a TAK)KE BBISBICHUSA
(busznueckux OCHOB psijia
COBPEMEHHBIX TEXHOJIOTHI;

6 mprMeHEHHST OCBOSHHBIX
AKCTIEPUMEHTAIBHBIX YMEHUN IS
HccieI0BaHusl GU3NUECKUX
SIBJICHUU, B TOM YHCJI€ JJIsI
MPOBEPKU TUTIOTE3 U BBISIBJICHUSI
3aKOHOMEPHOCTEM.

Pemienne pacu€rHbix 3a/1a4, B TOM

YHCJI€ TPEANOJIaratonmx

HCTIOJIb30BaHUEe (DU3HYECKON MOACTH U

OCHOBaHHBIX Ha COJIep- KaHUU

pa3IUYHBIX pa3AesioB Kypca (U3UKU.

BrImonnenue u 3amura

rpYNHOBBIX WIH




HUHANBUAYAJIbHBIX ITPOCKTOB,
CBSI3aHHBIX C COJIEp’)KaHUEM
Kypca pUu3nKu







