Poccuiickas @enepanus

MunucrepcTBo 00pa3oBanus CapaToBCKOi obnacTu
rocyAapcTBeHHoe 0l0/zkeTHOe 0011e00pa3oBaTesibHOe yupesxkaeHue CapaToBckoii o0/1acTu
«llIkona-uHTEPHAT AJISA 00YHAIOUIMXCS M0 AJANTHPOBAHHBIM 00pPa30BaTeIbHBIM

«PaccmoTpeHo»
PykoBoautens MO yuureneit
€CTECTBEHHO-MaTeMaTHUYECKOTO
LUKJIa

IOpuenko M.B.
[IpoToxou Ne 1
oT «29» aBrycra 2023 r.

nporpammam Ne 1 r. CaparoBay»

«CornacoBaHo» «YTBEpKIAIO»
3amectutens qupektopa no YBP - Tupexkrop I'bOY CO
«Ixona — uareprar AOIT Nel
/UrnatoBa E.B./ r. CaparoBa»
/Cunopenko JILA./

«30» aBrycra 2023 r.
«31» aBrycra 2023 r.

MopnucaHo uMppoBsoI NOANUCHIO:
CupopeHko Jliogmnna CupopeHko Niogmuna

AneKcaanOBHa AnekcaHipoBHa
Hata: 2024.04.09 10:14:18 +04'00'

Pa6ouas nporpamma s odyuawmuxcs ¢ THP (Bapuanr 5.2)

1o yueouomy mnpeamery « DU3UKA»

(HauMeHoBaHUe yueOHOro IpeaMeTa)

st 7 - 10 KjaccosB

(xmacc)

Ha 2023-2028 yueOHBbIH 101

(cpok peanu3alyy MporpamMmbl)

ITporpammy cocrapmmm: KopaGenbiimmkoa H.B., yuntens dusuku, Pociosa T.A.,
yunrenb Gusuku, bopucosa E.B., yunurtens duzuku

PaccmoTpeHo Ha 3acenanuu
MeIarOTMYECKOTO COBETa
npotokois Ne 1 ot 31.08.2023r.

Caparos,
2023



PABOYAA TIPOTPAMMA 11O YYEBHOMY [HNPEIMETY
"OU3UKA"

Pabouas nporpamma no yueOHomy npeamery «dusuka» (6a30Bblil ypOBEHbD)
(npenmeTHas o0JacThb «EcTecTBEeHHO-HAy4YHbIE PEAMETHI) (manee
COOTBETCTBEHHO — Mporpamma mno ¢usuke, (u3NKa) BKIIOYAET MOSCHUTEIBHYIO
3aMKCKY, CoIepKaHUe 00yUEeHUs, INTAHUPYEMbIE Pe3YyIbTaThl OCBOCHHUS TPOTrPAMMBI
no gu3ukKe, TeMaTUYECKOE TUIAHUPOBAHUE.

HOACHUTEJIBHASA 3AINIUCKA.

[Iporpamma 1o ¢u3uke Ha YypOBHE OCHOBHOTO 0O0IIero oO0pa3oBaHUs
COCTaBJICHa HAa OCHOBE MOJIOKEHUH U TpeOOBaHUM K pe3ysbTaTaM OCBOEHHUS Ha
0a30BOM ypOBHE OCHOBHOI 00pa30BaTeIbHON MPOrpaMMbl, NMPEICTaBICHHBIX B
OI'OC 00O, a takxe ¢ yu€tom (enepanbHOU paboueit mporpaMmbl BOCITUTAHUS U
Konuenuuu npenogaBanus yueoHoro npeamera «Ouznkay.

Copnepxanue mporpamMmbl 1O (PU3MKE HAMpaBiIeHO Ha (GOpMUpPOBaHUE
€CTECTBEHHOHAYYHON TIpaMOTHOCTH OOYYarOMIMXCS W OpPraHU3alUI0 H3YyYCHHUS
¢u3MKUM Ha NESITeNbHOCTHOW OCHOBe. B mporpamme mo ¢usuke y4yuThIBArOTCS
BO3MOXKHOCTH yueOHOro mpeamera B peanusaruu tpedoBanuii ®I'OC OO0 k
TUTAHUPYEMBIM JIMYHOCTHBIM M METANPEIMETHBIM pe3yibTaTaM 00y4deHHs, a TaKKe
MEXIPEIMETHbIE CBA3M ECTECTBEHHOHAYYHBIX YUEOHBIX MPEIMETOB HA YPOBHE
OCHOBHOTO 00111eT0 00pa3oBaHusI.

[Iporpamma 1o ¢u3uKe ycTaHaBIUBAET paclpeesieHne y4eOHOro MaTepraa
o rojaM o0ydeHus (Mo KiaccaM), MpeiaraeT NpUMEPHYIO MOCIIEI0BATEIbHOCTh
U3Y4YEHHUs] TEM, OCHOBAHHYIO HA JIOTMKE Pa3BUTHUS MPEIMETHOIO COIAEPKAHHS U
yuéTe BO3PAaCTHBIX OCOOCHHOCTEH 00yJarouxcsl.

®dusnKa ABIAETCS CUCTEMOOOPA3YIOIINUM JJI1 ECTECTBEHHOHAYYHBIX YY€OHBIX
IIPEIMETOB, NOCKOJIBKY (PU3NYECKHE 3aKOHBI JIEKAT B OCHOBE ITPOLIECCOB U SIBJICHUH,
M3y4aeMbIX XUMHEH, OMOJIOTHEN, aCTpPOHOMUEH 1 pu3ndecKko reorpadueii, BHOCUT
BKJIaJl B €CTECTBEHHOHAYUHYIO KapTHHY MHUpA, NPEIOCTABIISIET HauOoOJee SICHbIE
o0pa3Lpl MPUMEHEHUSI HAYYHOIO METOJla MO3HAHUs, TO €CTh croco0a MoaydeHus

JIOCTOBEPHBIX 3HAHHUI O MUPE.



OnHa W3 riaBHBIX 3a7a4y (U3UYECKOr0 OO0pa3oBaHUS B CTPYKType OOIIEro
o0pa3oBaHusl COCTOUT B (POPMHUPOBAHHM ECTECTBEHHOHAYYHOW T'PAMOTHOCTH U
MHTEpeca K HayKe y 00 y4aromuxcs.

N3yuenne ¢u3ukun Ha 0a30BOM ypOBHE MPEANOJaraeT OBJIaJCHUE
CICAYIOMMUMH KOMIIETCHTHOCTSIMU, XapaKTEPU3YIOIIMMU €CTECTBEHHOHAYYHYIO
IPaMOTHOCTb:

HAy4YHO OOBSICHSATD SBJICHUS, OLICHUBATh U IOHUMATh OCOOEHHOCTH HAYYHOT'O
UCCIIEIOBaHUS;

UHTEPIPETUPOBATh JaHHBIC W UCIIOJIH30BaTh HAay4YHBIC JTOKA3aTEIhCTBA IS
MOJIYYEHUSI BHIBOJIOBY.

enu w3ydenuws (U3MKKM HA YpPOBHE OCHOBHOTO OOIIEro oOpa3oBaHUs
onpenenenbl B KoHuenuuu mnpenojaBaHus ydeOHOro mpeamera «Dusukay B
oOpa3oBaTenbHBIX opranuzanusx Poccuiickoit ®enepanuu, peaau3yronmx
OCHOBHBIE  00111€00pa3oBaTelIbHbIE MPOTPAMMBI, YTBEPKIEHHON pelieHueM
Koserun MunucrepcTBa nipocBenieHust Poccuiickoit @enepanuu (MpoToKo oT 3
nekadbps 2019 r. Ne [TIK4BH).

Heau n3yyeHus: pusuKu:

npuoOpeTeHne WHTepeca M CTPEMIICHUS OOydJalImuxcs K HaydYHOMY
U3YUYEHUIO TPUPOABI, PA3BUTUE UX HMHTEJUIEKTYyaJIbHBIX UM  TBOPUYECKUX
CIIOCOOHOCTEI;

pa3BHUTHE MPEJCTABICHUN O HAyYHOM METOJIe MO3HaHUA U (HOPMHUpPOBAHUE
HCCIIEI0OBATEIBCKOT0 OTHOLIEHHS K OKPYKAIOIINM SIBIICHUSIM;

dbopMHUpoBaHNE HAYYHOTO MUPOBO33PEHHS KaK pe3yjbTaTa U3yueHHUs OCHOB
CTpOEHUS MaTepUH M (PyHIAMEHTAIBHBIX 3aKOHOB (DPU3HUKHU;

dbopMHUpOBaHUE TPEACTABICHUA O pONU (PUBUKHU IS Pa3BUTHUSA JPYTUX
€CTECTBEHHBIX HaYK, TEXHUKHU U TEXHOJIOTUH;

pa3BUTHE MpEICTABICHUN 0 BO3MOXHBIX chepax Oynylieu
Mpo(eCCHOHAIBHON  EATEbHOCTH, CBA3aHHOM C (U3UKOM, MOJATOTOBKA K

nanbHeneMy oOy4eHHI0 B ’TOM HaIlpaBJICHUH.



JlocTikeHue ATUX IeJie mporpaMmbl Mo (U3MKE HAa YPOBHE OCHOBHOTO
o011iero oOpa3oBaHusi 00ECIIEUUBACTCS PEIICHUEM CISAYIONINX 3a1a4:

MpUOOPETeHHE 3HAHUN O TUCKPETHOM CTPOCHHUH BEIIECTBA, O MEXaHUUECKUX,
TEIJIOBBIX, SJIEKTPUUECKUX, MATHUTHBIX U KBAHTOBBIX SIBJICHUSX;

OpUOOpETeHHEe YMEHUW OMHUCHIBATH U OOBICHATH (DPU3MUECKUE SIBICHUS C
WCIIOJIb30BaHUEM MOJTYUYCHHBIX 3HAHUH;

OCBOCHHME METOJOB pELIEHUs MPOCTeHIMX pacu€THBIX 3a7ad ¢
UCTIONIb30BaHUEM  (PUBMYECKMX  MOJEJIeH,  TBOPUYECKUX HM  MPAKTHKO-
OPUECHTHPOBAHHBIX 33744,

pa3BuUTHE YMEHMM HAOMIOAATh MPUPOJHBIC SIBICHUS U BBIMOJHSTH OMBITHI,
nabopaTopHbie pabOThl U AKCIIEPUMEHTAIbHBIE UCCIIEIOBAHUS C MCIOJIb30BAHUEM
U3MEPUTEIILHBIX TPUOOPOB;

OCBOCHHE TPUEMOB palbOTHl ¢ WHpOpMaIe (HU3NIECKOro COAepKaHUS,
BKJIIOUass HMHQPOPMALIUI0 O COBPEMEHHBIX JOCTHXKEHUSX (U3UKU, aHaIu3 W
KPUTHYECKOE OLIEHUBaHUE HH(POPMAIINH;

3HAKOMCTBO €O cepamu MpoecCHOHATBLHON NeATeIbHOCTH, CBI3aHHBIMU C
(Gu3UKON, W COBPEMEHHBIMU TEXHOJOTHUSMH, OCHOBAHHBIMU Ha JIOCTHIKCHHSIX
bu3uYeCKOi HayKH.

Ha w3ydenue ¢usuku (0a30BbI ypOBEeHb) Ha YPOBHE OCHOBHOT'O OOIIIETO
obpazopanus mo AOOII qs obygaromuxcst ¢ THP orBoguTcst 272 yaca:

B 7 kjacce — 68 yacoB (2 yaca B HEJENIO),

B 8 KJacce — 68 yacoB (2 yaca B HEJENIO),

B 9 knacce —68 Jaca (2 yaca B HEJIETIO).

B 10 knacce — 68 yaca (2 yaca B HEZIEIIO).

10 xacc OTBOAUTCS HA MOBTOPEHHE HAMOOJIEE CIOKHBIX JIJISI 00Y4YarOIUXCs
BOIIPOCOB Kypca U Ha 0000IIeHNE U CUCTEMATHU3ALIMIO MaTepralia o IpeAMETY IO
OCHOBHBIM pa3jieiiaM.

[Ipennaraemsiii B mporpamme no (pu3uke nepedeHsb J1adbopaTOpHbIX padoT U
OMBITOB HOCUT PEKOMEHIATEIIbHBIM XapaKTep, YUUTENb JeIaeT BHIOOP MPOBEACHUS

1a00paTOpHBIX PabOT U OMNBITOB € YYETOM HMHAMBUIYATbHBIX OCOOEHHOCTEH
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oOy4aromuxcs, CUcKa 3KCIEPUMEHTANBHBIX 3aJaHui, MpeajaraéMblX B pamKax
OCHOBHOTI'O TOCYAapCTBEHHOT'O 3K3aMEHa 10 (hU3HUKE.

COAEPXAHUE OBYUYEHUA

7 KITIACC

Pasznen 1. ®u3uka u e€ poJib B IO3HAHUH OKPYKAKOLIEro MUpa

®usuka — Hayka o mpupone. SBneHus npuponasl. dusznueckue sABICHUA:
MEXaHUYECKHUE, TEIUIOBBIC, JJIEKTPUYECKHE, MATHUTHBIC, CBETOBBIE, 3BYKOBBIC.
®duznyeckue BenuyuHbl. M3mMepenre pu3nueckux BeTuH.

®uznyeckue npubdopsl. [lorpemnocts n3Mepennit MexayHapoaHasi cuctema
€UHULL.

Kaxk ¢usuka u qpyrue ectecTBEHHbIE HAYKH U3y4aloT npupoay. EctectBeHHO-
HAy4YHBI METOJ TO3HaHUsS: HaOMI0JIeHHe, MOCTAHOBKA HAyYHOTO BOMpOCA,
BBIIBIDKEHHE THUIIOTE3, OKCIIEPUMEHT [0 TPOBEPKE THUIOTE3, OOBICHEHHE
HaOmrogaemoro siBneHus. Onucanue GU3NYeCKuX sSBJICHUI ¢ TOMOIIBI0 MOJIETIEH.

JHemoncmpayuu

MexaHn4yeckue, TEIIOBBIE, JIEKTPUIECKUE, MATHUTHBIE, CBETOBBIC SBJIICHUS.

®dusnueckre NpuOOpPbl U HPOLEAYypa MPSIMBIX HW3MEPEHUI aHaJIOrOBBIM U
1T (POBBIM MTPHUOOPOM.

Jlabopamopnuie pabomot u onvimol

Omnpenenenre NeHb! A€EHUS IKaJIbl U3MEPUTENILHOTO pudopa.

N3mepenne paccTosHUM.

N3mepenne 06bEMa KUIKOCTH U TBEPIOTO Tea.

Omnpenenenue pazMepoB MaJIbIX TEN.

N3mepenue Ttemreparypsl IpU IIOMOINM KUIAKOCTHOTO TEpMOMETpa U
JAaTYMKA TEMIIEPATYPHI.

IIpoBeneHne wuccnenoBaHus IO IMPOBEPKE TUIOTE3bI: AAIBHOCTBH IOJNETA
HIapuKa, MyneHHOr0 TOPU30HTAIBHO, TeM OO0JIblIIe, YeM OOJIblIe BRICOTA ITyCKa.

Paspnea 2. IlepBoHayaibHbIe CBEICHHS 0 CTPOCHHH BellecTBa

Crpoenue BemecTBa: aToMbl M MOJIEKYJIBI, HX pa3Mepbl. OIbITHI,

AOKa3bIBAIOMKE TUCKPCTHOC CTPOCHUC BCIICCTBA.
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JBm>keHue wyactui BemiecTBa. CBA3b CKOPOCTH JBWXEHHS YACTHI[ C
Temreparypoil. bpoyHoBckoe nBwxkenue, auddysus. BzaumonelicTBue YacTHIl
BEIIECTBA: MPUTSXKEHUE U OTTATKUBAHUE.

ArperaTHble COCTOSIHUS BEILIECTBA: CTPOCHUE Ta30B, KUJIKOCTEW U TBEPIBIX
(kpucTamindeckux) Tela. B3auMOCBSI3b MEXIy CBOWCTBaAMHU BEIIECTB B Pa3HbBIX
arperaTHhIX COCTOSIHUSIX U UX aTOMHO MOJICKYJISIpHBIM cTpoeHueM. OcoOeHHOCTH
arperaTHbIX COCTOSTHUM BOJIbI.

Jemoncmpayuu

HaGmionenne  OpoyHoBckoro  nBwkenus. HaOmogenue — auddysun.
HaGmonenue siBneHUi, OOBSACHAIONIUXCS NPUTSHKEHUEM WM OTTaJKUBAaHUEM
YaCTHUIl BEIIECTRA.

Jlabopamopnuvie pabomot u onvimol

OrneHka quaMeTpa aToMa METOJIOM PSI0B (C UCToNIb30BaHueM (doTorpaduit).

OnbITHI IO HAOJTIOJIEHUIO TEIJIOBOTO PACHIUPEHHUS Ta30B.

OnpITHI IO OOHAPYKEHUIO JEHCTBUS CUIT MOJIEKYJISIPHOTO MPUTSKEHUS.

Pa3nen 3. /IBu:keHue U B3anMo/ieiicTBHe TeJl

MexaHnueckoe JBH)KEHHE. PaBHOMEpHOE U HEPABHOMEPHOE [IBH)KCHHE.
Cxopoctb. CpenHssi CKOPOCTh MpU HEPABHOMEPHOM JBWXEHUHU. Pacuér myTtu u
BPEMEHH JIBUKEHUSL.

SBneHne uHepUMU. 3aKOH HMHEpUHMH. B3auMopjelcTBHEe Ten Kak MpUYMHA
W3MEHEHUs CKOPOCTHM JBWXEHHMS Tel. Macca Kak Mepa HHEPTHOCTH Tea.
[InotHOCTH BemiecTBa. CBA3b IJIOTHOCTU C KOJWYECTBOM MOJIEKYN B E€IUHHIIE
o0BEMa BelecTna.

Cuita KaKk XapakTepucTUKa B3auMozaeicTBUs Tena. Cuiia ynpyroctd W 3aKoH
I'yka. 3MepeHue cuiibl ¢ TOMOUIBIO IMHAMOMETpPA. SIBJIEHUE TATOTEHUS U CHJIA
TskecTd. Cuia TsKecTu Ha Apyrux ruiaHetax. Bec tena. HeBecomocTs. Crnoxenue
CWJI, HaPABJICHHBIX MO OJHOM mpsimMoil. PaBHonelcTByromas cui. Cuia TpeHUsl.
TpeHne CKOIbKEHUS U TPEHUE MTOKOs. TpeHne B IPUPOAE U TEXHHUKE.

Jemoncmpayuu

Ha6JHOI[CHI/Ie MCXaHHNYCCKOI'O ABMIXKXCHUA TCIIA.
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N3mepenue ckopocTu MPSIMOJIUHEHHOTO IBUKEHUS.

HaGnronenve siBIeHUs HHEPLIUHU.

HaGmonenne n3aMeHeHus: CKOPOCTH MPU B3aUMOJICHCTBUM TEll.

CpaBHeHHE Macc 10 B3aUMOJIEHCTBUIO TEJL.

CrnoxeHue cuJl, HallpaBJIEHHBIX 110 OJHOM MPSMOM.

Jlabopamopnuie padbomot u onvimol

OrnpeneneHne CKOPOCTH PABHOMEPHOTO JBIKEHHS (IIapuKa B KHJIKOCTH,
MOJIENIU AJIEKTPUYECKOTO aBTOMOOMIIS U TaK Jiajee).

Omnpenenenue cpeiHEe CKOPOCTH CKOJIbKEHHUS Opycka WIM IIapuKa [0
HAKJIOHHOW MJIOCKOCTH.

Onpenenenune MIOTHOCTH TBEPOTO Tea.

OnbITEI, JEMOHCTPUPYIOIIUE 3aBUCUMOCTh pacTshkeHus (nedopmarivin)
PY>KUHBI OT IPUIJIOKEHHON CHJIBI.

OnbIThL, AEMOHCTPUPYIOIIHNE 3aBUCUMOCTD CHJIbI TPEHUS CKOJIBKEHHUS OT Beca
TE€Ja U XapaKTepa COMPUKACAIOIINXCS TOBEPXHOCTEM.

Paznen 4. JlaBjieHue TBEPABIX TeJl, :KUIKOCTEH U ra3oB

Hasnenue. CriocoObl yMEHbIIICHUS U YBETUYCHUS AaBieHus. J(aBienue rasa.
3aBUCHUMOCTh JaBJICHHsS Ta3za OT 00bEma, Temmeparypbl. llepemaua maBieHHs
TBEPABIMU TEJIAMHU, KUAKOCTAMH U razamu. 3akoH llackang. ITneBmaTmueckue
MAaIIHbL. 3aBUCUMOCTb JABJICHHS JKUIKOCTH OT TiIyOuHBL. [Hapocratuyueckuii
napagokc. Coobuaromuecs: cocyibl. [ napaBmnyeckue MeXaHu3Mbl.

Atmocdepa 3emnu u armochepHoe naBieHue. [[puduHBI CylecTBOBaHUS
BO3yIIHON 00onouku 3emnu. OmbiT Toppuuemnu. M3mepenue atMochepHOTo
JaBiaeHUsS. 3aBUCUMOCTh aTMOC(EPHOTO JIaBJIEHUSI OT BBICOTHI HAJl YPOBHEM MODSI.
[Tpubopst qy1st M3MepeHus: aTMOCHEPHOTO JTABICHUSI.

JlelicTBrE XKUJKOCTH M Ia3a Ha MOTPYKEHHOE B HUX TeJ0. BelTanknBaromas
(apxumenoBa) cuna. 3akoH Apxumena. [InaBanue ten. BoznyxomiaBanue.

Hemoncmpayuu

3aBUCHUMOCTD JIaBJICHUS T'a3a OT TEMIIEPATYPHI.

[lepenayua naBieHUs )XKUIKOCTHIO U TA30M.
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Coobmiatomuecst COCyIbl.

I'mppaBinueckuii mpece.

[IposiBneHue necTBUS aTMOC(HEPHOTO JABIICHHUS.

3aBUCHUMOCTD BBITAIKUBAIOIIEH CUJIBI OT 00bEMA MOTPYKEHHON YaCTH Teja U
IJIOTHOCTH JKUJAKOCTH.

PaBeHCTBO BBITATKUBAIOLIEH CUIIBI BECY BBITECHEHHOW KUJIKOCTH.

VYcnoBue muaBaHus TEN: IUIABAHUE WJIW MOTPYKEHUE TE B 3aBUCHUMOCTH OT
COOTHOIIIEHHUS TUIOTHOCTEN TeJIa U )KUJKOCTH.

Jlabopamopnuie padbomot u onvimol

HccnenoBanue 3aBUCUMOCTH Beca Tejla B BOAE OT 00bEMA MOrpyKEHHOU B
KUJIKOCTh YaCTH TeJa.

Ornpenenenue BbITANKABAIOLIEH CUJIBL, IEUCTBYIOLIEN Ha TEJO, MOTPYKEHHOE
B JKUJIKOCTb.

[IpoBepka HE3aBUCUMOCTH BBITAJIKMBAIOIIEH CUIIBL, JEUCTBYIOLIEH HaA TEJIO B
KUJKOCTH, OT MacChl TeJa.

OneITel, JIEMOHCTPUPYIOIIME 3aBUCUMOCTh  BBITAIKMBAIOUIEH  CHIIBI,
JIEHUCTBYIOIIEH HA TEJIO B KUIKOCTH, OT 00BhEMA MOTPYKEHHON B JKUJIKOCTh YaCTH
T€JIa U OT INIOTHOCTH KUJKOCTH.

KoncTpyupoBanue apeoMeTpa Ui KOHCTPYUPOBAHUE JIOAKHU U OIPEICIICHUE
€€ Ipy30IM0AbEMHOCTH.

Paznen 5. PaGora u MOIIHOCTB. DHeprus

Mexanndeckasi pabota. MOIITHOCTb.

[IpocTbie MexaHU3MBI: pbIYar, OJOK, HAKJIOHHAs IIOCKOCTh. I[IpaBmiio
paBHOBecus pbryara. [[puMeHenne mpaBusia paBHOBECHs phruara K 0J10Ky. «30710Toe
npaBuiio» mexanuku. KITJ[ npocteix Mmexanu3moB. [IpocTeie MeXxaHU3MBbI B OBITY U
TEXHHUKE.

Mexannyeckas d>Hepruss. KuHeTmyeckas U TOTEHIMAJIbHAs DSHEPIHUS.
[IpeBpamieHne 0AHOTO BHJIa MEXaHUYECKOM SHEPTUH B APYroil. 3aKOH COXPAHCHUS
SHEPrUH B MEXaHUKE.

Hemoncmpayuu



[Tpumepsl IPOCTHIX MEXAHU3MOB.

Jlabopamophuie padbomot u onvimol

Onpenenenue padOThl CUIIBI TPEHUSI MPU PABHOMEPHOM JBIKEHHUH Teja IO
TOPU30HTAIBHOM ITOBEPXHOCTH.

HccnenoBanue yciioBUM paBHOBECUS pblyara.

N3mepenune KII/I HakKIIOHHOM IIJIOCKOCTH.

N3ydenune 3akoHa COXpaHEHHS] MEXAaHUYECKON YHEPTUH.

8 KIIACC

Pa3pnen 6. TeruioBble IBJICHUA

OCHOBHBIE TIOJIOKEHUS MOJEKYJISIPHO-KUHETUUECKOW TEOPUU CTPOECHHUS
BelecTBa. Macca M pa3Mepbl aTOMOB M MOJIeKyJ. ONbITHI, MOATBEPXKAAOIINE
OCHOBHBI€ MOJIOKEHUSI MOJICKYJISIPHO-KMHETUYECKON TEOPUH.

Mogenu TBEPAOTO, KUAKOTO M Ta3000pa3HOr0 COCTOSSHUM BEIIECTBA.
Kpucrammueckue u amopdusie tena. OObsicCHEHHE CBOWCTB T'a30B, KUAKOCTEH U
TBEPABIX TEJI HA OCHOBE IIOJIOKEHUN MOJEKYIIPHO-KMHETUYECKOW TEOPHUH.
CmaunBaHuE U KalWJUISIPHBIE SIBJIEHUA. TEIIOBOE pacCIIMPEHUE U CIKATHE.

Temneparypa. CBsizb TeMIepaTypbl CO CKOPOCTBIO TEIUIOBOTO JABUKEHUS
yactull. BayTpenusis sHeprus. CnocoObl HM3MEHEHUSI BHYTPEHHEW OSHEPIuw:
TEIUIONEepeaua 1 CoBepileHrne padoTel. Buapl Temnonepenayn: TEIUIONPOBOIHOCTD,
KOHBEKIIHSI, U3TTyUYCHHE.

KonudectBo TemnoTel. YaenbHas TEIUIOEMKOCTh BEIIECTBA. TeMIo00MeEH U
TEIUIOBOE paBHOBECHE. YpaBHEHHE TerwioBoro Oamanca. [lmaBnenune w
OTBEpPACBAHUE KPUCTALUIMYECKUX BEIIECTB. YJAENbHAs TEIUIOTa IJIABJICHUS.
[TapooOpazoBanne u koHnmeHcanus. Mcmapenue. Kumenme. YiembHas TtemioTa
napooOpa3oBaHus. 3aBUCUMOCTh TEMIIEPATyphl KHUIIEHUS OT aTMOC(HEpHOTO
JABJICHUSL.

BnaxHocTs Bo3myxa.

DHeprus TOIIMBa. Y JeJIbHAs TEIUIOTa CTOPAHHS.

[Tpunuunsl pabotel TemnoBbix aBuratenedt KIIJ[ TemoBoro aBuraresns.

TermnoBble IBUTaTENIN U 3aLIUTa OKPY>KAIOIIEH CPEIBI.
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3aKOH COXpaHEHUS U MPEBPALLCHUS SHEPTUU B TEIUIOBBIX MPOLIECCAX.

Jemoncmpayuu

HaGmronenre OpoyHOBCKOTO IBUKEHUS.

Ha6monenue nuddysuu.

HaGmonenue siBjieHU cMaurBaHUS U KalTWUISIPHBIX SBICHUN.

HaGmtoneHue TemioBoro pacimpeHust Tel.

N3meneHnue naBneHusi raza Mpu U3MEHEHUH O0BEMAa W HArpeBaHUU WU
OXJIAXKICHUU.

[IpaBuna nu3MepeHus: TeMneparypsl.

Buabr Teronepenaum.

OxmnakeHue Npu COBEPIICHUN PaOOTHI.

HarpeBanue npu coBepiiieHn# paboThl BHEITHUMH CHUJIAMHU.

CpaBHeHUE TEMIOEMKOCTEN pa3IMYHbIX BEIIECTB.

HaGmronenue kumneHus.

HaGmronenne noctossHCTBA TeMIlepaTyphl MPH TIIaBICHHUH.

Moienu TEIUIOBBIX ABUTATEIEH.

Jlabopamopnuvie pabomot u onvimol

OnbITHI IO OOHAPYKEHUIO JEHCTBUS CUIT MOJIEKYJISIPHOTO MPUTSXKEHUS.

OMnbIThI IO BBIPAIIMBAHUIO KPUCTAJIOB IOBAPEHHOM COJIM WJIU caxapa.

OnpiTel IO HAOMIOJEHUIO TEIJIOBOTO PACIIMPEHHUS Ta30B, XUAKOCTEH H
TBEPABIX TEN.

Omnpenenenue gaBiIeHUS BO3AyXa B OasIOHE IIMPHUIIA.

OnbIThL, TEMOHCTPUPYIOUIKE 3aBUCUMOCTh AaBJIEHUS BO3AyXa OT €ro 00bEmMa
Y HarpeBaHMs WIHN OXJIaXKICHUSI.

[TpoBepka rumoTe3pl TMHESHHON 3aBUCUMOCTH JJIMHBI CTOJIOMKA KHIKOCTH B
TEPMOMETPUYECKON TPYyOKEe OT TEMIIEPaTypPHhl.

HaGmronenne w3MeHeHWs BHYTPEHHEH OHEpPruM Telda B pe3yibTaTe
Terionepeaadyu U padboThl BHEITHUX CHUJI.

UccnenoBanue siBieHUsT TEIIOOOMEHA IMpPU CMEIIMBAHUU XOJOJHOW U

ropstueil BOJBI.
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OrnpeneneHue KOJIMYeCTBa TEIUIOTHI, MOJYYEHHOT0 BOAOU IIPH TEII000MeHe
C HarpeThIM METAJUIMYECKUM LIIIMHAPOM.

Ornpenenenue yneabHON TEINIOEMKOCTH BEILECTBA.

UccnenoBanue mpoiecca UCIapeHusl.

OrnpeneneHne OTHOCUTENIBHOM BIAXKHOCTH BO3yXa.

Onpenenenue yaeabHON TEIIOTHI MUIABJICHUS JbA.

Paznen 7. JinekTpuyeckne 1 MATHUTHBIE SIBJICHUS

OnexkTpuzanus Ted. J[Ba poja plEeKTpUUECKHX 3apsioB. BzaumogeiicTBue
3apsbkeHHBIX  Tesl. 3akoH Kynmona (3aBUCHMMOCTH  CHUJIBI  B3aUMOJICHCTBUS
3apsHKEHHBIX TEJT OT BEJIMYUHBI 3aPSI0B U PACCTOSHUS MEXTY TEIaMu).

Dnexktpuueckoe noisie. Hanpsk€HHOCTh anektpudeckoro moss. [IpuHuun
CYNEPIO3UIIMHU dIEKTPUUECKUX ToJIel (Ha KaYeCTBEHHOM YPOBHE).

Hocutenu snekTpuyeckux 3apsiioB. DIEMEHTAPHbBINA JICKTPUUECKUMN 3apsi/l.
Crpoenune aroma. IIpoBOOHMKM U  AWDJIEKTPUKH. 3aKOH  COXPaHEHUS
ANEKTPUUYECKOTO 3apsiia.

DNEeKTpUYECKU TOK. YCIIOBHUS CYIIECTBOBAHUS DIIEKTPUUYECKOTO TOKA.
McTOYHUKN TOCTOSSHHOTO TOKa. JIeMCTBUS 3IIEKTPUYECKOrO TOKa (TEIJIOBOE,
XUMUYECKOE, MAaTHUTHOE). DIIEKTPUUYECKHUM TOK B KUIKOCTAX U razax.

Onektpuueckass uenb. Cuia Toka.  DJEKTPUUYECKOE  HaIpsHKEHUE.
ConpoTuBieHUe MPOBOJHUKA. Y ICJIBHOE COMPOTUBIICHUE BellecTBa. 3akoH Oma
s ydactka uend. [lociienoBarenpbHoe U apaijieIbHOE COEIUHEHUE TPOBOJHUKOB.

PaGota u wMomHOCTh dJeKTpudYecKoro Toka. 3akoH Jxoymns—Jlenma.
DNEeKTpUYECKUe e U MOTPEOUTENH IEKTPUIECKOoi sHeprun B ObiTy. KopoTkoe
3aMbIKaHHE.

[ToctossHHbIE ~ MarHWTBL.  B3auMoOJelWCTBHE  MOCTOSIHHBIX ~ MAarHHUTOB.
MaruutHoe nosie. MarHutHoe nosie 3eMJId U €ro 3Ha4Y€HUE JJIs KU3HU Ha 3eMIle.
OneiT  Opcrega. MarauTHoe 1ojie  3JEKTpUYECKOro Toka. IIpumeHeHue
AJIEKTPOMArHUTOB B TeXHUKE. [[elicTBME MAarHUTHOIO MOJIsI HA MPOBOJHUK C TOKOM.
DIIEKTPOABUTATENIb TOCTOSIHHOIO TOKa. lCHOnb30BaHUE 3JIEKTPOJABUTATEIEH B

TCXHUYCCKHUX YCTPOﬁCTBaX M Ha TPAaHCIIOPTE.
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Omnertel @apanes. SABneHue aneKTpoMarouTHON MHAYKUnU. [IpaBuno Jlenna.
DIIEKTPOreHepaTop.

CnocoObl  MONYy4EeHUS] DJIEKTPUUYECKOW SHEPruu. OJEKTPOCTAHLIUM Ha
BO300HOBIISIEMbIX HCTOYHUKAX SHEPTHUU.

Jemoncmpayuu

DIIeKTpU3alus Te.

JIBa pojia 3JIEKTPUYECKUX 3apsII0B U B3aUMOACHCTBUE 3aPSKEHHBIX TEJL.

YCTpPOUCTBO U IEMCTBUE IEKTPOCKOIIA.

DIIEKTPOCTATUYECKAS] MHTYKIIHUA.

3aKOH COXpaHEHUS IEKTPUUECKUX 3apsIAO0B.

[TpoBOHUKH U AUBIEKTPUKH.

MoenupoBaHue CUJIOBBIX JIMHUHM 3JEKTPUYECKOTO MOJIS.

M CcTOYHMKH TTOCTOSSHHOTO TOKA.

JIencTBUS 3JIEKTPUYECKOTO TOKA.

DIIEKTPUUECKUM TOK B JKUIKOCTH.

["a30BbIi pa3psia.

N3Mepenune cuiibl TOKa aMIepMeETPOM.

N3Mepenue 31eKTpUYECKOTro HaNpsIKEHUST BOJIbTMETPOM.

Peocrtar u Marazus conpoTUBIICHUI.

BzaumoaeiicTBre NOCTOSIHHBIX MAarHUTOB.

MoaennpoBaHre HEBO3MOKHOCTH Pa3eICHUs MOJIOCOB MarHura.

MoaennpoBaHre€ MarHUTHBIX MOJIEH MMOCTOSTHHBIX MAarHUTOB.

OmneIT Opcrena.

MarauTHoe 1oJje ToKa. DJIEKTPOMAarHur.

JlericTBME MAarHUTHOTO TIOJIS HA MPOBOJHUK C TOKOM.

DNIeKTPOABUTATENIH TOCTOSTHHOTO TOKA.

HccnenoBanue ABICHUS 3JIEKTPOMArHUTHOW UHYKIIHAH.

OnbiTel Papajes.

3aBUCUMOCTh HAIlPaBJICHUS HWHAYKIMOHHOTO TOKa OT YCJIOBUH €ro

BO3HHMKHOBCHU:.
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DNEeKTpOoreHepaTop MOCTOSHHOTO TOKA.

Jlabopamophuie padbomot u onvimol

OnbITel 1O HAOMIONEHUIO HJIEKTpU3AlUM  TeJl HMHAYKIUEHW U 1pHu
CONPUKOCHOBEHHH.

HUccnenoBanne nOeUCTBUS DIIEKTPUYECKOTO TMOJISI HA IPOBOJHUKH U
JTUDJICKTPUKH.

COopka u npoBepka pabOThI JIEKTPUIECKOH MU MOCTOSHHOTO TOKA.

N3mepenue u peryaupoBaHue CUIIbI TOKA.

N3mepenue u perynupoBaHue HAMPSHKCHUS.

UccnenoBanne 3aBUCMMOCTH CHJIBI TOKA, HWAYIIETO 4Yepe3 pPe3UucTop, OT
COTIPOTHBJICHUS PE3UCTOPA U HAMPSDKCHUS HA PE3UCTOPE.

OMBITBI, TEMOHCTPUPYIOIINE 3aBUCUMOCTD DJIEKTPUUECKOTO COMPOTHUBIICHUS
IIPOBOJIHUKA OT €T0 JIJTUHBI, TUIONIAU TTOTIEPEYHOT0 CEUCHHUS U MaTepuara.

[IpoBepka mpaBwiia CIOXKEHUS HANPSHKEHUM TMpU  [OCIEA0BATEIBHOM
COEIMHEHUH JIBYX PE3UCTOPOB.

IIpoBepka mnpaBwia [ CHJIbI TOKa NPU MAPAJIEIBHOM COEAUHEHUU
PE3UCTOPOB.

Omnpenenenue pabOThI AIEKTPUIECKOTO TOKA, UIYIIIETO YePE3 PE3UCTOP.

Ornpenenenne MOUTHOCTH 3JIEKTPUUYECKOIO TOKA, BBIACIISIEMOI HA PE3UCTOPE.

HccnenoBanne 3aBUCUMOCTH CHJIBI TOKa, HAYLIETO YEPE3 JIaMIIOUKy, OT
HaNpsHKEHUs Ha HE.

Onpenenenue KII/[ narpeBaTensi.

HccnenoBanrie MarHUTHOTO B3aUMOJEHCTBUS TOCTOSIHHBIX MAarHUTOB.

N3yyenne MarHUTHOTO TMOJISI TOCTOSTHHBIX MArHUTOB MIPH UX OOBETUHEHUU U
pa3/ieieHHH.

UccnenoBanue neiicTBUA 3IEKTPUUECKOTO TOKA HA MAarHUTHYIO CTPENKY.

OnbIThI, TIEMOHCTPUPYIOUIHUE 3aBUCUMOCTh CUJIbI B3aUMOJICHCTBUS KATYIIKU
C TOKOM M MarHuta OT CHJIbl TOKA W HAlpPaBJICHUS TOKA B KaTyIIKE.

N3yuenue neiicTBUS MarHUTHOTO TOJISI HA TPOBOJIHUK C TOKOM.

KonctpyupoBanue u uzydueHue paboThl 3JIEKTPOIBUTATEIIS.
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N3mepenne KII/] anekTpoaBUraTebHOM yCTAaHOBKH.

OnbITBl 1O  MCCIEIOBAHUIO SIBICHHUS AJIEKTPOMArHUTHOW WHAYKIUH:
WCCJIEIOBAHUE U3MEHECHUI 3HAYEHWS U HAIMPABJICHUS] MHIYKIIMOHHOTO TOKA.

9 KITIACC

Pasznen 8. Mexanu4yeckue siBJICHUS

Mexannueckoe JABmKeHHe. MarepuanbHas Touka. (Cucrema OTCUETA.
OTHOCHUTEIBPHOCTh MEXAaHUYECKOTO JIBUIKEHHUsS. PaBHOMEpHOE NPSIMOJUHEHHOE
nBr>keHrne. HepaBHoMepHOe npsIMOJIMHEHOE ABMKeHUE. CpeHsas U MTHOBEHHas
CKOpOCTb T€Jia TP HEPABHOMEPHOM JIBUKCHUHU.

VYckopenune. PaBHOyckopeHHOE mpsMoinHelHoe aBmxeHue. CBoOomHOe
najgenue. OnbiThl ['anumnes.

PaBHOMEpHOE NBMXKEHHE TIO OKpYKHOCTHU. Ilepuon m yactora oOparieHusl.
JIuneitHas u yriaoBasi CKOpocTU. LIeHTpocTpeMUTEILHOE YCKOPEHUE.

[Tepsoiii 3akoH HeroTona. Bropoit 3akon HeroTona. Tpetuii 3akon HeroToHa.
[TpuHUHMI CyNEepIIO3UIUHU CHJL.

Cuina ynpyroctu. 3akoH ['yka. Cuna TpeHus: cuiia TPEHHUSI CKOJIbKEHUS, CHJla
TPEHUS MOKOS, IPYTrUe BUABI TPEHUS.

Cuna TsDKECTH M 3aKOH BCEMHUPHOTO TATOTEHHS. Y CKOpEHHE CBOOOHOTO
nageHus. JBmxkenue mianer BOKpyr Comnnua. IlepBas kocmuyeckasi CKOpPOCTb.
HesecoMocTts u neperpys3ku.

PaBHOoBecue maTepuanbHON TOUkH. AOGCOMOTHO TBEpAOE Teno. PaBHOBecue
TBEPAOTO TEJA C 3aKPEIUIEHHON OChIO BpaleHusa. MoMeHT cuiibl. LIeHTp TskecTH.

Nmnynec tena. IsMeHenue nMmnyinbca. MMiynbc cuibl. 3aKOH COXpaHEHHS
UMITyJibCa. PeakTHBHOE IBUKEHHUE.

Mexannueckass pabota U MOIIHOCTh. PaboTa cui TSKECTH, YNPYrocTH,
tperusi. CBsi3b dHEpruu U padoThl. [loTeHIMaNbHAs SHEPTHUS TENa, TOJTHIATOTO HaJ
MMOBEPXHOCTHIO 3eMIH. [loTeHIIManpHas sHeprus cxaTou npyxunbl. Kunernueckas
sHeprud. Teopema O KMHETHYECKON 3HEPTUU. 3aKOH COXPAHEHUSI MEXAaHHYECKOU
SHEPIUHU.

Hemoncmpayuu
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HaGnroneHre MeXaHMYECKOTO JABUXKEHUSI Tela OTHOCUTENbHO Pa3HBIX Tl
OTCYETA.

CpaBHeHue TyTel W TpPAGKTOPUM JBWXXEHUS OJHOTO M TOTrO K€ Teia
OTHOCHUTEJIBHO Pa3HBIX TEJ OTCUETA.

N3mepenue ckopocTy U YCKOPEHUS MPSIMOJIMHEIHOTO JIBHXKCHUSI.

UccnenoBanue npu3HakoB PaBHOYCKOPEHHOTO JIBHXKCHUSI.

HaGmonenue aBvkeHus Tena 1no okpyxHoctu. HabmoneHne MexaHuuecKux
SIBJICHUH, TPOUCXOSAIINX B cucTeMe oTcuéra «Tenexka» nmpu e€ paBHOMEPHOM U
YCKOPEHHOM JIBU)KEHUH OTHOCUTENIBHO KaOuHeTa (PU3UKH.

3aBUCUMOCTh YCKOPEHHUSI TeJIa OT MaCChl Teja U JSHCTBYIOIIECH Ha HETO CHUJIBI.

HaGmonenne paBeHcTBa CHIT IPU B3aUMOICHCTBUU TE.

N3menenue Beca Teaa mpu yCKOPEHHOM JBUKCHHH.

[Tepenaya ummynbsca Mpu B3auMOJEHCTBUM TE.

[IpeobpazoBaHus SHEPTUU NPU B3aUMOICHCTBUU TEI.

CoxpaHeHue UMNyJIbCa MPU HEYITPYTOM B3aUMOJICUCTBUM.

CoxpaHeHre UMIyJbca Mpu a0COTOTHO YIPYTrOM B3aUMOJIEHCTBUH.

HaGmroneHne peakTHBHOTO JABUKEHUS.

CoxpaHeHrne MEXaHHYEeCKON IHEPTUH TIPH CBOOOTHOM I1aJICHHH.

CoxpaHeHue MEXaHMYECKOW SHEPruM MpU JBUKEHUM TeJa TOJ JACHCTBUEM
IPY>KUHBI.

Jlabopamopnuie pabomot u onvimol

KonctpyupoBanue TpakTa Uil pa3roHa M JaJIbHEHIIIEr0 pPaBHOMEPHOIO
JIBVDKCHUS IIapUKA WIIH TEICKKH.

OnpeneneHue cpeHeH CKOPOCTH CKOJBXEHHS OpycKa WM JIBHIKEHUS
IapyKa 10 HaKJIOHHOM IIJIOCKOCTH.

OnpeneneHue YCKOPEHHS Tejla TPU PaBHOYCKOPEHHOM JBMXKEHHUU TIO
HAKJIOHHOM TJIOCKOCTH.

HccnenoBanne 3aBUCMMOCTH MYTH OT BPEMEHH IPU PaBHOYCKOPECHHOM

JIBW)KEHNUU 0€3 Ha4aJIbHON CKOPOCTH.
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[IpoBepka runmoTe3bl: €CIIM MPU PABHOYCKOPEHHOM JBUKEHUU 0€3 HaYaIbHOMN
CKOPOCTH MYTH OTHOCATCS KaK psiJ HEYETHBIX YMCEI, TO COOTBETCTBYIOIIUE
MPOMEKYTKH BPEMEHH OJIMHAKOBBI.

UccnenoBanne 3aBUCUMOCTH CHJIBI TPEHUS CKOJBXKEHUS OT  CHJIbI
HOPMAJIBHOTO JJABJICHUA.

Omnpenenenue  koddduimeHTa TpeHUs  CKoJabxkeHus. OnpeneneHue
HKECTKOCTU MPY>KUHBI.

Onpenenenue pabOThl CUIIBI TPEHUS NMPU PAaBHOMEPHOM JBIKCHHUH Teja IO
TOPU30HTAILHOMN MMOBEPXHOCTH.

Omnpenenenue pabOTHl CUJBI  YIPYrOCTU TMpU  MHOABEME Tpy3a C
VICII0JIb30BAaHUEM HEIOABHKHOTO U MOJABHKHOI'O OJIOKOB.

N3ydenune 3akoHa COXpaHEHUS SHEPTUU.

Pa3znen 9. Mexanuueckue Koj1e0aHUA M BOJTHbI

KonebarensHoe npmkeHue. OCHOBHBIC XapaKTEPUCTUKHU KOJICOAHUI: TIEPUOT,
4acToTa, aMIUIUTyJa. MaTtemMaTuuecKuil U Npy>KUHHbIA MasiTHUKU. [IpeBpaieHue
SHEPIHH MPH KOJIEOATEIPHOM JIBHYKCHUU.

3aryxaromue — KojeOaHus.  BwiHyXneHHble — koyieOanums.  Pe3onaHnc.
Mexannyeckue BoJIHBL. (CBOWMCTBa MeXaHMYeCKMX BOJH. IlpoposibHble U
nonepeyHble BOJHBL. JlMHA BOJIHBI M CKOPOCTh €€  paclpOCTpaHCHHUS.
MexaHn4yeckue BOJIHBI B TBEPJIOM TeJie, CEHCMUYECKUE BOJHBI.

3ByK. I'poMKOCTh 3ByKa M BbicOTa TOoHAa. OTpakeHue 3Byka. MH(Ppa3Byk u
YIBTPA3BYK.

JHemoncmpavyuu

HabGmronenne koneOaHuii Ten IION OEWCTBHEM CHIBI TSKECTH U CHIIBI
YIIPYTOCTH.

HabGmronenne xonebanuii rpy3a Ha HUTH U Ha TIPYKUHE.

HabGmroieHne BRIHYKICHHBIX KOJICOAHW M pe30HaHCA.

PacnpocTpanenue mpoaoJbHBIX M ONEPEYHBIX BOIH (HA MOJICIIN).

HaGnronenne 3aBUCHMMOCTH BBICOTHI 3BYKa OT YacTOTbl. AKYCTUYECKUU

pE30HAHC.
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Jlabopamopnuie padomut u onvimal

OrnpeneneHue 4acToThl U Nepuoja KojaebaHuii MaTeMaTUYECKOr0 MasiTHUKA.

Onpenenenue 4acTOThl U EPUOIa KOJEOaHUH NPYKUHHOTO MasiTHUKA

UccnenoBanue 3aBUCUMOCTH Tepuoda KOJIeOAaHUN TMOJBEIICHHOTO K HUTHU
rpy3a OT JJIMHBI HUTH.

UccnenoBanue 3aBUCUMOCTH TIEPHOJIa KOJIEOaHHUM MPYKUHHOTO MAasiITHUKA OT
Macchl Tpy3a.

[IpoBepka HE3aBUCHMOCTH TMepuUoa KoJieOaHUN Trpy3a, MOJBEIICHHOTO K
HUTH, OT MaccChl Tpy3a.

OMBITHL, IEMOHCTPUPYIOIIUE 3aBUCUMOCTD MIEPHO/Ia KOJIeOaHU! IPY>KUHHOTO
MasTHHKA OT MacChl Tpy3a U )KECTKOCTHU MPY>KUHBI.

N3mepenue yckopeHust CBOOOTHOTO MaICHHUS.

Paszpnen 10. Di1eKTpOMAarHMTHOE 1M0JI€ U 3JIEKTPOMATHUTHBIE BOJIHbI

DNEeKTPOMAarHUTHOE  MOJie.  DIIEKTPOMAarHuTHele  BoyiHBL.  CBONCTBa
ANEKTPOMArHUTHhIX BOJIH. Illkama »IeKTpOMarHUTHBIX BOJIH. Fcmosb3oBaHue
AIEKTPOMArHUTHBIX BOJIH JIJIs COTOBOM CBSA3U.

DOnekTpoMarHuTHas npupoga cBera. CkopocTh cBeTta. BoilHOBBIE CBOMCTBa
CBETa.

Hemoncmpayuu

CBoiicTBa 3J1EKTPOMArHUTHBIX BOJIH.

BostHOBBIE CBOMICTBA CBETA.

Jlabopamopnuie pabomot u onvimol

N3ydeHne CBOWCTB SJIEKTPOMAarHUTHBIX BOJH C IOMOUIBI0O MOOMIBHOTO
TenedoHa.

Pa3nen 11. CBeToBbIE ABJICHUSA

JlyueBas MOJEJIb CBeETa. HUcTounuku CBeTa. [IpssmonuHeHOE
pactpocTtpanenue cBera. 3atmenust Connna u Jlynsl. Otpaxenue ceta. [lnockoe

3epKaJio. 3aKOH OTPAKECHUS CBETA.
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[Ipenomiienne cBera. 3akoH mpenomiieHUs cBera. [lomHoe BHYTpeHHEE
OTpaXeHUe cBeTa. Vcnonb30BaHWE TOMHOTO BHYTPEHHETO OTPaXEHUS B
ONTUYECKUX CBETOBOJAX.

Jlunza. Xom mywedt B smH3e. OnTuyeckas cuctema (Qoroamnmapara,
MHKpPOCKONa M Teleckoma. [7a3 Kak oONnThdeckass cuctema. bInm3opykocTh U
JaTbHO30PKOCTb.

Paznoxxenne Oenoro cBerta B crekTp. OmnbiTel Hpiorona. CnokeHue
CIIEKTpaJbHBIX LIBETOB. Jlucniepcus cBera.

Jemoncmpayuu

[IpsAmMonHEHHOE pacpOCTpaHEHUE CBETA.

OTtpaxkeHue cBera.

[Tonyuenue n300pa’keHUH B IMJIOCKOM, BOTHYTOM M BBIITYKJIOM 3€pKaJiax.

[Ipenomnenue cBeTa.

Onrudeckuii CBETOBO/.

Xon ydelt B coOuparoiieu JuH3e.

XoJ JIyueu B pacCEeHBarOIIECH JIMH3E.

[TomyueHnne n300pa>keHH C TTOMOIIBIO JTHH3.

[TpuHuun necTBus ¢oToanmapaTa, MUKPOCKOIIA B TEJIECKOTIA.

Mopnens riasa.

Paznoxxenne 6eoro cBeTa B CIIEKTP.

[Tony4yenue 6enoro cBeTa Mpu CI0KEHUH CBETA PA3HBIX IIBETOB.

Jlabopamopnuie pabomot u onvimol

HccnenoBanne 3aBUCHMOCTH YIJla OTPa)XC€HHsSI CBETOBOIO JIydya OT yIJia
TaJICHUS.

N3ydeHne xapaKTepUCTUK U300paKeHUS TPEAMETA B IJIOCKOM 3€pKaJe.

HccnenoBanne 3aBUCUMOCTH yTIJIa MPEJIOMIICHUS CBETOBOTO Jiyda OT yrja
1aJICHUS Ha TPAHULIE «BO3AYX—CTEKIION.

[Tonydyenne n3o0paxeHuit ¢ MOMOIIBIO COOUPAFOIIEH JTUH3HI.

Onpenenenue (HOKYCHOTO PACCTOSHUS M ONTHYECKOW CHIIBI COOHMparomeit

JIMH3BI.
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OMBITHI O Pa3IOKEHUIO OEJIOr0 CBETA B CIIEKTP.

OnbITEl MO BOCHPUATHUIO I[BETa MPEAMETOB IMPU HMX HAOIIOJCHUM uepes
LIBETOBbIE (PUIIBTPHI.

Paznen 12. KBaHTOBbBIE SIBJICHUSA

OmneiThl Pezepdopna u mnanerapnas mozenb aroma. Mojens atroma bopa.
Ucnyckanue u nornomieHue ceeta aromoM. KBaHTel. JInHedaThie CIEKTPHI.

PannoaktuBHOCTh. Anbda, 6eTa- U ramma-uznydeHus. CTpoeHHEe aTOMHOTO
sapa. HykmonHnas wmopens atomHoro snapa. W3orombl.  PanuoakTuBHBIE
npeBpainieHus. [lepuos monypacmnaaa aTOMHBIX SIIEP.

SAnepHbie peakiyu. 3aKOHBI COXPAHEHUS 3apsS0BOTO U MAacCOBOTO YHCEI.
DOHeprusi CBsi3M aTOMHBIX sifep. CBsi3b Macchl W 3Hepruu. Peakuuu cuHTE3a |
nenenus sanep. Ucrounuku suepruun CosiHia 1 3BE37.

Anepnas sHepreTtuka. JleHCTBHUS paJMOAKTUBHBIX H3TYYCHUN HaA IKUBBIC
OpraHU3MBlI.

JHemoncmpayuu

CrexTpsl U31y4YEHUS U MOTJIOMICHUSI.

CnexTpsl pa3IHYHbIX Ta30B.

CnekTtp BogoOpoa.

Ha6monenue TpekoB B kamepe BuiibcoHa.

Pabora cu€Turika HOHM3UPYIONTUX U3TYICHUH.

Perucrpanus nznydeHus: IpupoOIHBIX MUHEPAJIOB U MIPOIYKTOB.

Jlabopamopnuie pabomul u onvtmst Habmro1eHrE CIUTONTHBIX M JIMHEHYATHIX
CIEKTPOB U31yUYECHUS.

HccnenoBanne TPEKOB: U3MEPEHHUE SHEPTUU YACTHUIBI 10 TOPMO3HOMY IyTH
(mo dhoTorpadusm).

N3mepenne paanoakTHBHOTO (OHA.

IHoBTOPUTEIBLHO-00001IAO U MOTY b

[ToBTOpUTENHEHO-00001IAIONINI MOYJIb PEAHA3HAUCH JIJISl CUCTEMAaTU3aINI
1 00001IeHNS TPEIMETHOTO COJIEPKaHUs U OMbITa JEATEIbHOCTH, TPUOOPETEHHOTO

MpU HU3YYEHHHU BCEro Kypca (U3UKH, a TaKXKe JJisl MOATOTOBKM K OCHOBHOMY
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rOCYJapCTBEHHOMY JK3aMeHy Mo (U3UKe i OOy4arouuxcsi, BHIOPABIIMX ATOT
y4eOHBII npeaMer.

[Ipu u3ydeHun MaHHOTO MOIYJSl PEATU3YIOTCS U CUCTEMATU3UPYIOTCS BUJIBI
NeSATeIbHOCTH, HA OCHOBE KOTOPBIX O0OECIEUMBACTCS JTOCTHXKEHHUE MPEAMETHBIX U
METaNpeMETHBIX  IUIAHUPYEMBIX  PE3YyJbTaTOB  00yueHus, GdopmMupyercs
€CTEeCTBEHHOHAYYHAas] TPaMOTHOCTh: OCBOCHHUE HAYYHBIX METOJOB HCCJICIOBAHUS
SBJICHUN TPUPOJLI U TEXHUKH, OBJAJECHUE YMEHUSMH OOBSCHITH (PU3HUECKHUE
SBJICHUSI, TPUMEHSS TIOJyYCHHBbIC 3HAHUS, peliaTh 3ajJadyd, B TOM YHCIE
KaueCTBEHHBIE U DKCIIEPUMEHTATLHBIE.

[IpuHIUIHATBHO NESITENHHOCTHBIM XapaKTep JAHHOTO paszjiefia peaiu3yeTcs
32 cu€T TOro, 4YTO OOYyYaroIIMecs BBIMOJIHSAIOT 3aJaHusl, B KOTOPHIX WM
npeaiaraeTcs:

HAa OCHOBE TIOJIYYCHHBIX 3HAHWUW pacro3HaBaTb W HAY4YHO OOBSCHATH
duznueckue sIBICHHs B OKPYXKaIOIEH TPUPOJIe U TTOBCEIHEBHON KU3HU;

UCIIOJIb30BaTh HAYYHbIE METOIbI UCCIEAOBaHUS (U3HUUECKUX SIBICHHI, B TOM
YHUCJIe JJI1 MPOBEPKH THIOTE3 U MOJYYEHUS TEOPETUYECKUX BBIBOJIOB;

O0OBSCHATH HAyYHbIE OCHOBBI HAH00JIE€ BAXKHBIX JOCTHKEHUM COBPEMEHHBIX
TE€XHOJIOTMH, HapUMEP, MTPAKTUYECKOTO MCIIOIb30BaHUS PAa3IMYHbIX HCTOYHUKOB
SHEPIUM HAa OCHOBE 3aKOHA IMPEBPAILCHHS U COXPAHEHUS BCEX M3BECTHBIX BHJIOB
SHEPTHH.

10 KJIACC

1.Mexanuveckue siBJIeHUs

Mexannueckoe  aBuwxkeHue. Cucrema  orcu€éta.  OTHOCUTENBHOCTH
MEXaHUYECKOro JABWXKEHHA. PaBHOMEpHOE W HEpPaBHOMEpPHOE MPSIMOJIMHEHHOE
JBUKEHHE.

VYckopenne. PaBHOyckopeHHOE TMpsiMOJUHEHHOe ABukeHue. (CBoOOgHOE
naJieHue.

PaBHOMEpHOE ABUXKEHUE MO OKPYKHOCTH U €r0 XapaKTePUCTUKHU.

Tpu 3akona Herotona. [IpuHIuMn cynepno3unuu Cuil.

Cuna ynpyroctu. Cuiia TpeHus
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Cuiia TSDKECTH M 3aKOH BCEMHUPHOTO TATOTEHUS

Nmnynbe Tena. 3akoH COXpaHEHUS! UMITYJIbCA.

Mexannueckass paboTa M MOIIHOCTb. 3aKOH COXPAHEHHMS] MEXaHWYECKON
SHEPTUH.

Jemoncmpayuu

HaGmroneHre MeXaHMYeCKOTO JABUIXKEHUSI Tella OTHOCUTENbHO Pa3HBIX Tel
OTCYETA.

CpaBHeHue TyTed M TPACKTOPUM [BWXXEHUS OJHOTO M TOTO K€ Teia
OTHOCHUTEJIbHO Pa3HBIX TEJ OTCUETA.

N3mepenune ckopocTy U YCKOPEHUSI TPSIMOJIMHEITHOTO JIBUXKEHHUS.

UccnenoBanne npu3HakoB PaBHOYCKOPEHHOTO JIBH)KCHUSI.

[IpeobpazoBanus SHEPTUHU NPU B3AUMOICHCTBUU TEII.

CoxpaHeHrne MEXaHUYECKOM IHEPTUH TIPU CBOOOTHOM T1aJICHUH.

Jlabopamopnuie pabomot u onvimol

Onpenenenue cpeaHeil CKOPOCTH CKOJBXKEHUs Opycka WM JABUKCHHUS
IapHKa M0 HAKJIOHHOM IJIOCKOCTH.

Onpenenenue yCKOpeHUsi Tejla MPU PABHOYCKOPEHHOM JBH)KEHUH IIO
HAKJIOHHOM IIJIOCKOCTH.

Omnpenenenue  kodddunueHTa TpeHUS  CKoabkeHus. OnpeneneHue
KECTKOCTHU MPYKUHBL.

Onpenenenue pabOTbl CUIIBI TPEHUS MPU PABHOMEPHOM JBHKEHHUH Teja IO
TOPU30HTAIIBHOM ITOBEPXHOCTH.

Onpenenenue pabOTBl CUJIBI  YIOPYTOCTH TMpU HOABEME TIpy3a C
MCIIOJIb30BAaHUEM HETOJIBIXKHOTO U TTOJBHKHOTO OJIOKOB.

N3yueHne 3akoHAa COXpaHEHUs SHEPTUU.

2.MexaHu4eckue KoJe0aHUA U BOJIHBI

KonebarensHoe NBIMKEHHE B €TO OCHOBHBIE XapaKTEPUCTHKH.

Bunbe! koiebanuii.

MexaHnuyecKue BOIHBI, KX CBOMCTBA, BUJbI U XapAKTEPUCTUKH.

3ByK. ['/pOMKOCTB 3ByKa U BbICcOTA TOHA. OTpakeHUE 3BYKA.
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Jemoncmpayuu

HaGmionenne koneOaHuii Ten mMojA JEUCTBUEM CHUJIBI TSDKECTH UM CHIIBI
YOPYTrOCTH.

HaGmonenue konebanuii rpy3a Ha HUTH U Ha TPYKUHE.

HaGmroneHne BoIHYKICHHBIX KOJIEOAHUM U pe30HaHCa.

PacnpocTpanenue npooJibHBIX U MONEPEYHBIX BOJIH (Ha MOACIIH).

Jlabopamopnuie padbomot u onvimol

Onpenenenue YacTOThl M Iepuoda KojeOaHUN MaTEeMaTUYeCKOro M
IPY>KUHHOTO MasTHUKOB.

UccnenoBanue 3aBUCUMOCTH Tepuoa KOJIeOaHUN IMOJBEIICHHOTO K HUTHU
rpy3a OT JJIMHBI HUTH.

HccnenoBanue 3aBUCMMOCTH TIEPHOJ1a KOJIEOAHHM MPYKUHHOTO MAasiTHUKA OT
Macchl Tpy3a.

OMBITHI, IEMOHCTPUPYIOITUE 3aBUCUMOCTD TIEPHOJ1a KOJIeOaHUN TPY>KUHHOTO
MasiTHUKa OT MacChl Ipy3a U )KECTKOCTHU MPYKUHBI.

3.2/1eKTPOMATHUTHOE T0JI€ U 3JIEKTPOMATHUTHbIE BOJIHBI

DJIEKTPOMAarHUTHOE  ToJie.  DJEeKTpOMarHuTHble  BOJHBL.  CBoiicTBa
3JIEKTPOMArHUTHBIX BOJIH.

DnekTpoMaruuTHas npupoja cBeta. CkopocTh cBeTa. BoHOBBIE CBOWMCTBA
CBETa.

Hemoncmpayuu

CBolicTBa AJIEKTPOMArHUTHBIX BOJIH.

Jlabopamopnuie pabomot u onvimol

N3ydyeHnrne CBOMCTB AJIEKTPOMATHUTHBIX BOJIH C IOMOIIBIO MOOHUIBLHOIO
TenedoHa.

4.CBeTOBbBIE SIBJICHMSI

JlyueBas MOJEJIb CBeETa. HUcTounukn CBeTa. [IpssmonuHenHOE
pacnpoctpanenue cera. 3atMeHus: Coinnina u Jlynsl. Otpaxkenue cBeta. [lnockoe
3epKao.

3aKOHBI OTPAKECHUS U MPEIIOMIICHUS.
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JIun3za. Xox mydyen B JTUH3E.

Paznoxenue 6enoro ceera B cektp Jlucnepcust cBeTa.

Jemoncmpayuu

[IpsAMonHEHOE pacpoCTpaHEHUE CBETA.

OtpaxeHue cBeTa.

[TonyueHnne n300pa’keHUH B IMJIOCKOM, BOTHYTOM M BBIITYKJIOM 3€pKaax.

[Ipenomiienue crera.

Xop mydelt B coOuparoleit 1 paccenBarolei JInH3e.

[TonyueHnue n300pa>keHHU C TOMOIIBIO JTMH3.

Pasnoxxenue 6eoro cBeTa B CIEKTP.

[Tomyuenue Georo cBeTa MpH CJIOKEHUU CBETA PA3HBIX I[BETOB.

Jlabopamopnuvie pabomot u onvimol

HccnenoBanne 3aBUCUMOCTH yrila OTPaXKEHHUS CBETOBOrO Jiyya OT YIJia
naJCHUs.

N3yuyenue xapakTepucTuk U300pakeHus MpeIMeTa B IMJIOCKOM 3€pKaje.

HccnenoBanne 3aBUCMMOCTH yIjla MPEJOMIJIEHUS CBETOBOTO Jiyda OT yria
NaJ€HUs HAa TPAHULIE «BO31YX—CTEKIIO».

[Tomyuenne n300pa>keHHUI C TOMOIIBIO COOMpPAIOIIEH JTUH3HI.

OnBITHI IO Pa3NIOKEHHUIO OEIIOTO CBETA B CIIEKT.

IToBTOpEeHUE U 00001IEHNE COAEePKAHUS Kypca (pu3uKH 3a 7-9 Kiacchl

5.Ctpoenue BemecTBa

ATOMBI U MOJIEKYJIBI, KX Pa3MeEphbl, ABUKEHUE, B3aUMO/ICHCTBHE.

bpoyHoBckoe nBmxkenue, 1udysusi.

ArperatHble COCTOSIHUSI BELIECTBA: CTPOCHUE Ta30B, KUIKOCTEH U TBEPIBIX
(KpUCTaIIIMYECKUX) TEN.

Hemoncmpayuu

Hab6monenne OpoyHOBCKOTO IBUXKEHUS B TP Y3HH.

Jlabopamopnuie padbomot u onvimol

OueHka quaMeTpa aroMa METOJIOM PSI0B (C Ucoyib30BaHueM (oTorpaduii).

OnpITH 110 HAOJIOACHUIO TETVIOBOTO PACIIUPEHUS Ta30B.
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OnbITE O OOHAPYKEHUIO JEUCTBUS CUIT MOJIEKYJISIPHOTO TPUTSKEHUS.

6./[BH:KeHHE U B3aMMO/IeCTBHE TeJl

PaBHOMEpHOE U HEPAaBHOMEPHOE MEXAHUYECKOE NBMKEHUE. Pacuér mytu u
BPEMEHU JIBUKECHUSI.

SIBneHne nHepuMH. 3aKOH MHEpUMHM. Macca Kak Mepa MHEPTHOCTH TeJa.
[moTHOCTH BemiecTBa.

Cuna kak XapakTepucTHKa B3auMoencTBus ten. M3mepenue cui. Buabl cui.

Jemoncmpayuu

HaGmoneHne MexaHM4ecKoro JIBMKEHUS Tea.

N3Mmepenune ckopocTy IPSIMOJIMHENHOTO ABUKECHUS.

HaGmonenne n3MeHeHus CKOPOCTH TIPU B3aUMOJICHCTBHUH TEJl.

Jlabopamopnuvie pabomot u onvimol

OnpeneneHue cpeaHel CKOPOCTH CKOJIBXEHHUS Opycka WM IIapuka Io
HAKJIOHHOM IIJIOCKOCTH.

Ornpenenenue mIOTHOCTH TBEPIOTO TENA.

OnbIThL, AEMOHCTPUPYIOIINE 3aBUCUMOCTD CHJIBI TPEHUS CKOJIBKEHHUS OT Beca
TeJla U XapaKTepa CONPUKACAKOLIUXCS ITOBEPXHOCTEM.

7.J1aBJieHHe TBEPABIX TeJI, dKUAKOCTEH U ra30B

CriocoObl ymMeHbIIIeHUsI U yBenn4eHus naBieHus. [laBnenue rasa. [lepenaua
NABIICHUST TBEPIABIMU TEJNAMH, JKHAKOCTAMH U Ta3zamu. 3akoH Ilackans.
[IMunpocrarnueckwuii mapagokc. CooOmaronumecs CoCy/bl.

AtMmocdepa 3emnn u atMocepHoe nasinenue. M3mepenne armochepHOTO
JABJICHUSL.

JlelicTBHE XKUIKOCTH M ra3a Ha NMOTPYKEHHOE B HUX Teo0. BriTankuBaromas
cuia. 3aKoH Apxumena.

Hemoncmpayuu

[lepenaua naBneHHs KUIKOCTHIO U Fa30M.

CooO01aronyecs: COCyabl.

I'mppaBanyueckuit mpecc.
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3aBUCHUMOCTD BBITAIKUBAIOIIEH CUJIBI OT 00bEMA MOTPYKEHHON YaCcTH Teja U
IJIOTHOCTH JKUJIKOCTH.

Jlabopamophuie padbomot u onvimol

HccnenoBanue 3aBUCUMOCTH Beca Tejla B BOJE OT 00bEMa MOrpyKEHHON B
KUJIKOCTh YaCTH TeJa.

Ornpenenenue BITANKABAIOLIEH CUJIBL, TEUCTBYIOLIEN HA TEJO, OTPYKEHHOE
B JKUJIKOCTb.

OnbIThl, JIEMOHCTPUPYIOIIME  3aBUCMMOCTH  BBITAJIKMBAIONIECH  CHUJIBI,
JEUCTBYIOIIECH Ha TEJIO B KUJKOCTHU, OT 00bEMa MOTPY>KEHHOU B KUIAKOCTh YaCTH
T€Na U OT IJIOTHOCTH >KUIKOCTH.

8.TemioBbie siBIEHUS

Mogenu TBEPAOTO, )KUAKOTO U Ta3000pa3HOTO COCTOSHUN BEIIECTBA.

OOBsicCHEHHE CBOWCTB Ta30B, JKUJIKOCTEM M TBEPIBIX TeJl HAa OCHOBE
MOJIOKEHNUN MOJIEKYJIIPHO-"KUHETHYECKON TEOPHH.

CBs3b TEMIIEPATyPBI CO CKOPOCTHIO TEIJIOBOTO IBUKEHUS YACTHLI.

CniocoObl M3MEeHEeHHs] BHYTPEHHEW SHEPTruu: Terionepeaada U COBepUICHUE
paboTel. Buasl Terionepeaaun: TeMIONPOBOAHOCTb, KOHBEKIIUS, U3TyUYEHHUE.

KomuuecTtBo TermioThl. YaenpHas TEIUIOEMKOCTEH BemiecTBa. [lnmaBieHune u
OTBEpJICBaHUE KpUCTAUIMUECKUX BemecTB. [lapooOpa3oBaHue M KOHIEHCAIHS.
Ucnapenue. Kunenue.

DHeprus TOIINBa

3aKOH COXpaHEHUS U MPEBPALICHUS SHEPTUHU B TEIIOBBIX IIPOIIECCaX.

Jemoncmpayuu

Bunbr Terionepenayn.

OxutaxkieHre Ipy COBEPILICHUH PaOOTHI.

HarpeBanue npu coBepiiieHHH paOOThl BHEIIHUMH CUJIaAMHU.

CpaBHeHUE TEMIOEMKOCTEN pa3IuYHbIX BEIIECTB.

HaGntonenue kunenus.

Jlabopamopnwie padbomot u onvimol

OnbITHI 110 BBIPAIIMBAHKUIO KPUCTAJIOB OBAPEHHOM COJIM WJIM caxapa.
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OnbIThI, AEMOHCTPUPYIOLIKE 3aBUCUMOCTH JIABJIIEHUS BO3/1yXa OT €ro 00béMa
Y HArPEBaHUS WIN OXJIAKICHUSA.

HccnenoBanue siBIe€HUs TEMIOOOMEHA NPH CMELIMBAHUU XOJOJHOM U
ropst4eit BOJBI.

Ornpenenenne OTHOCUTENIBHOM BIaKHOCTH BO3/1yXa.

Ornpenenenue yneabHON TEIUIOTHI IUIABIECHUS JIbA.

9.2yeKTpUYEeCKHE SIBJICHUS

Onektpuzauus Tenl. J[Ba poaa sneKTpUUYecKUX 3apsiaoB. B3ammopeicteue
3apspKEHHBIX Tedl. 3akoH Kynona.

Onektpuueckoe noJie. HanpsskEHHOCTB 3JIEKTPUYECKOTO MOJIA.

DNEeMEHTApHBIA JIEKTPUUECKUN 3apsi. 3aKOH COXPAHEHHMS AJIEKTPUUYECKOTO
3apsaa.

DNEeKTpUYECKU TOK U €ro ACHCTBUS (TEIIIOBOE, XUMUYECKOE, MATHUTHOE).

Onektpuueckass uenb. Cuia Toka.  DIEKTPUYECKOE  HANpsHKEHUE.
ComnpoTuBieHrEe MPOBOJHUKA. YIEIbHOE CONPOTHUBIIEHUE BemlecTBa. 3akoH Oma
U1 yyacTtka uend. [locnenoBaTtenbHoe U NapaielIbHOE COEIMHEHUE TIPOBOJHUKOB.

PaGoTa 1 MOITHOCTD 3eKTpUUEeCcKOro Toka. 3akoH [[xoynsa—JleHna.

Hemoncmpayuu

DJIeKTpU3alus Ted.

JIBa poja 3JIEKTPUUECKUX 3apsAJI0OB U B3aUMOJICHCTBUE 3apsKEHHBIX TEII.

Y CTpONCTBO U AEUCTBUE JIEKTPOCKOIIA.

DneKTpocTaTuyecKast MHYKIIHSI.

3aKOH COXpaHEHHUS IEKTPUUECKUX 3apsiioB. IIpOBOTHUKY U JTUANEKTPUKHU.

MoaenupoBaHue CHUIOBBIX JIMHUM IEKTPUYECKOTO MOJIA.

HcTouHrkn NOCTOSSHHOTO TOKA.

JIelicTBUA 3IIEKTPUYECKOTO TOKA.

DNEKTPUUECKUN TOK B KHJIKOCTH.

N3Mepenune Cuitbl TOKka aMIepMeTpOM.

N3Mepenne 31eKTpUYeCKOro HANPSIKEHNUS] BOJIbTMETPOM.

PeocraTt n MarazuH conpoOTUBJIECHHU.
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Jlabopamophuie padomot u onvimol

OnbITel 1O  HAOMIOJEHUIO JJCKTpU3ALMM Tel MHAYKIUEHW U Tpu
CONIPUKOCHOBEHUM.

HccnenoBanne OEUCTBUS JJIEKTPUYECKOTO MOJIsI HAa IPOBOAHUKU U
TARTICKTPUKHU.

CoOopka u npoBepka pabOThI IEKTPUIECKOM 1IEMH MOCTOSHHOTO TOKA.

N3Mmepenue u peryimpoBaHUe CUIIbI TOKA.

N3Mmepenne u peryiupoBaHue HAMPSKEHUS.

HccnenoBanne 3aBUCUMOCTH CHJIBI TOKAa, HMAYLIETO Ye€pe3 PEe3UcCTop, OT
CONPOTHUBIICHUS] PE3UCTOPA U HANIPSIKEHUSI HA PE3UCTOPE.

OnbITHI, AEMOHCTPUPYIOIINE 3aBUCUMOCTD JIEKTPUUECKOTO COMPOTUBIICHUS
MPOBOJAHUKA OT €ro JJIMHBI, TUIOIIAAN MTONEPEYHOI0 CEYEHHUs U MaTepuania.

Omnpenenenue padoTHI AIEKTPUUECKOTO TOKA, UAYIIETO Yepe3 pe3ucTop.

Ornpenenenne MOITHOCTH 3JIEKTPUUYECKOTO TOKA, BBIIEIISIEMOI HA PE3UCTOPE.

HccnenoBanne 3aBUCUMOCTH CHJIBI TOKa, HAYLIETO YEPE3 JIaMIIOUKy, OT
HaIpSKEHUS Ha HEH.

10.MarauTHble sIBJICHHUS.

[TocTosiHHBIE MAarHUTBI, KX B3aUMOJEHCTBHE. MaruutHoe nosie. MarautHoe
IOJIE AJIEKTPUUYECKOro ToKa. [[ppuMeHeHne 3eKTpOMarHuToOB B TEXHUKE. JlericTBrE
MAarHUTHOTO IOJIS1 HAa MPOBOJAHUK C TOKOM.

Omnbitel @apanes. fABneHue snekTpoMarauTHON uHAyKuuu. [Ipasuno Jlenua.
CrnocoObl  MOMy4YeHUs  DIEKTPUYECKOM  SHEpPrud.  DJIEKTPOCTAHIMU  HA
BO300HOBJISIEMBIX UCTOUYHUKAX SHEPTUH.

JHemoncmpayuu

B3aumopelicTBre NOCTOSIHHBIX MATHUTOB.

MoaenupoBaHue HEBO3MOKHOCTH Pa3AECICHHUS MTOJIOCOB MAarHUTa.

MopaennpoBaHue MarHUTHBIX MOJIEH MOCTOSSHHBIX MarHUTOB.

OnsIT OpcTena.

JlelicTBME€ MAarHUTHOIO IOJIS1 HA IPOBOJHUK C TOKOM.

9H€KTpOI[BI/IFaTCHB IIOCTOAHHOI'O TOKA.
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HccnenoBanwue siBICHMS SJIEKTPOMArHUTHON WHIYKITUH.

Omnerter @apanes.

3aBUCUMOCTh HAMPABIICHUS WHIYKIIMOHHOTO TOKa OT YCJIOBHH €ro
BO3HUKHOBCHHUSI.

DJEeKTpOTreHepaTop MOCTOSHHOTO TOKA.

Jlabopamopnuie padbomot u onvimol

HccnenoBanre MAarHUTHOTO B3aMMO/ICHCTBHSI TIOCTOSTHHBIX MarHUTOB.

HccnenoBanne qeHCTBHS SJIEKTPHUECKOTO TOKA HA MATHUTHYIO CTPETIKY.

N3yuyenue neicTBUS MarHUTHOTO ITOJIS Ha TIPOBOJIHHUK C TOKOM.

OneITBl 10  HCCIEAOBAHUIO SIBICHHS DJCKTPOMATrHUTHOW  WMHIYKITUU:
UCCIIeIOBAaHNE N3MCHCHUI 3HAUCHUS U HAIIPABJICHHUS HHIYKIIMOHHOTO TOKa.

INJIAHUPYEMBIE PE3YJIBTATBI OCBOEHMUS ITPOI'PAMMBI 11O
®OU3UKE HA YPOBHE OCHOBHOTI'O OBHIEI'O OBPA3OBAHUS.

N3yuyenue pusuku Ha ypoBHE OCHOBHOTO 0011Ier0 00pa3oBaHUs HAIPABIECHO
Ha JOCTHXKEHUE JIMYHOCTHBIX, METAIPEIMETHBIX U MIPEIMETHBIX 00pa30BaTEeNbHbIX
PE3YJIbTATOB.

JInuHOCTHBIE pe3yJIbTaThl

B pesynbrare n3yuenus Gpu3uKu Ha YpOBHE OCHOBHOTO OOIIIEro oOpa3oBaHMs
y obyugaromierocss 0yayT cOpMUPOBAHBI CIEAYIONINE JIMYHOCTHBIE PE3yJbTaThl B
Y4acTH:

1) naTpUOTHYECKOr0 BOCIUTAHUS

NPOSIBIICHNE MHTEPECa K UCTOPUU M COBPEMEHHOMY COCTOSTHUIO POCCUHCKOMN
¢usnuecko HaykH,; IEHHOCTHOE OTHOIICHHE K JOCTIDKCHHSIM POCCHUCKHUX
Y4EHBIX-(DU3UKOB;

2) rpaKAaHCKOT0 ¥ TyXOBHO-HPABCTBEHHOI'0 BOCTIMTAHUS:

TOTOBHOCTH K aKTUBHOMY YYaCTHIO B OOCYXJICHHUH OOIIECTBEHHO-3HAYUMBIX
U DTUYECKUX TPOOJIEM, CBS3aHHBIX C MPAKTHUYECKUM TMPUMEHEHHEM JOCTIIKCHHUM
(GU3HKU; 0CO3HAHWE BAXXHOCTH MOPATLHOATUYCCKUX MPUHITUIIOB B JEATEILHOCTH

YYEHOI0;
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3) 3CTeTHYEeCKOro BOCHUTAHUS: BOCIPHUATHE ICTETHYECKHUX KAYeCTB
(pusnyeckoilt HayKu:

€€ rapMOHUYHOTO TTOCTPOEHHUS], CTPOTOCTH, TOYHOCTH, TJTAKOHUYHOCTH;

4) HEHHOCTH HAYYHOI'0 NTO3HAHUS:

OCO3HAHUE IIEHHOCTH (PU3MYECKOM HAyKHM KaK MOIIHOTO HWHCTPYMEHTa
[I03HAHHUSI MHUpPA, OCHOBBI DPa3BUTHUS TEXHOJIOTHUM, BAaXHEUIIEH COCTaBIAIOLICH
KYJbTYpHI;

pa3BUTHE HAYYHOW JIOO03HATEIBLHOCTH, MHTEpPECa K HCCIEA0BATENbCKON
NESATENbHOCTH;

5) <¢opvmupoBaHuss KYJbTYPbl 3A0POBbS W J3MOLMOHAJIBLHOIO
0J1aromosy4us:

OCO3HAaHHME IIEHHOCTH Oe3omacHOoro o0pa3a >KM3HHM B COBPEMEHHOM
TEXHOJIOTUYECKOM MHUpE, BaXXHOCTH TMpaBUI O€30MacHOTO TOBEACHUS Ha
TPAaHCIIOPTE, Ha J0porax, C DSJEKTPUYECKHMM U TEIUJIOBBIM OOOPYJOBaHUEM B
JOMAIIHUX YCIIOBUSX;

c(hOpMHPOBAHHOCTh HaBbIKA peQIEKCUU, IMPU3HAHHE CBOETO0 IIpaBa Ha
OLIMOKY M TAKOTO K€ MpaBa y APYroro 4eioBeKa;

6) Tpy10BOr0 BOCIIMTAHMS

AKTUBHOE Yy4YyaCTHE€ B PEIICHUM NPAKTUYECKUX 3aad (B paMKaxX CEMbH,
o0pa3oBaTeIbHON OpraHu3aIuy, Tropojaa, Kpas) TEeXHOJIOTHUUYECKOW M COIMAIBHOM
HAIPaBICHHOCTH, TPEOYIOMUX B TOM YUCie U (U3NUECKUX 3HAHHM;

MHTEPEC K MPAKTHUYECKOMY U3YUYEHUIO TPOoQeccuii, CBI3aHHBIX C (PUUKOI;

7) 3K0JOrn4eCKOro BOCIIMTAHMS

OpHEHTaIMsl Ha TpUMEHEHHEe (U3UYECKUX 3HAHWU JJIs penieHus 3a7ad B
00JIaCTH OKPY’KAIOIIEH CPEIbl, ITTAHUPOBAHMSI IOCTYIKOB U OIICHKU UX BO3MOKHBIX
MOCJIEICTBUM JIJIs1 OKPY’KAIOLIEN CPEbI;

OCO3HaHHE TJI00ATBFHOTO XapakKTepa JKOJOTHUECKHX MpoOJeM M MyTed HX
peLICHUS;

8) ajanTanuu K M3MEHAKIIUMCH YCJIOBUAM COLUMAJIBLHOU U MPHUPOIHOH

cpenbl:
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MOTPEOHOCTh BO B3aWMOJCHCTBUU TPU BBHITIOJHECHUU HWCCICAOBAHUN U
MPOCKTOB (PU3NUYECKON HAMIPABICHHOCTH, OTKPBITOCTh OTBITY W 3HAHUSAM JIPYTHX;

MOBBINICHUE YPOBHS CBOCH KOMIIETCGHTHOCTH 4Yepe3 MPAKTUUYECCKYIO
JeSITebHOCTD;

noTpeOHOCTh B (POPMHUPOBAHUU HOBBIX 3HAHUH, B TOM YHUCie (POPMYyINPOBAThH
UJICH, TIOHATHS, TUTIOTE3BI O (PU3UUECKUX 0OBCKTAX H SBICHHSIX;

oco3HaHue 1e(pUIUTOB COOCTBEHHBIX 3HAHMI U KOMIIETEHTHOCTEH B 00JacTu
buzuky;

IUTAHUPOBAHUE CBOETO Pa3BHTHS B NPHOOPETCHHH HOBBIX (DU3HYECKHUX
3HAHMM;

CTpEMJICHHE aHAJTM3UPOBATH U BBISBIISITH B3AMMOCBSI3H IPUPO/IBI, OOIIIECTBA U
HPKOHOMHUKH, B TOM YHCJIE C MCIIOJIb30BaHHEM (DM3MUECKUX 3HAHUIA, OIICHKA CBOUX
JCHUCTBUH ¢ y4€TOM BIIMSHHS Ha OKPYXKAIOIIYIO CPEIy, BO3MOXKHBIX TJIOOATBHBIX
IIOCJIEICTBH.

MeTanpeaMeTHble pe3yJbTaThl

B pesynbrare ocBoeHHs TporpaMmbl 1Mo (U3HKE HA yYpOBHE OCHOBHOTO
ob1rero oo6pa3oBanus y oOydaromierocst 0yayr copMUpOBaHbl METaNpeIMETHBIC
PE3yNbTAThI, BKIIOYAIOIINE TTO3HABATEIbHBIE YHUBEPCAIbHBIC YUeOHbIE ACHCTBUS,
KOMMYHUKAaTUBHBIE  yHHUBEpCalbHbIE  y4eOHbIE  JEHUCTBUS,  PETYJISTHUBHBIC
YHUBEPCAJIbHBIC YUeOHBIC IEHCTBHUS.

Ilo3naBaTe/ibHbIEe YyHUBEPCAJIbHbIE Yy4eOHbIE JeiicTBUS

ba3oBrble 1oruyeckue 1efcTBUA:

BBISBJISIT M XapaKTepPU30BaTh CYIIECTBEHHBbIC TPU3HAKA OOBEKTOB
(ssBEHUN);

YCTaHABIMBATh CYIICCTBEHHBIM MPHU3HAK KIIaCCU(DUKAIIMN, OCHOBAHUS IS
000011IeHNs 1 CPAaBHCHUS,

BBISIBJISITh 3aKOHOMEPHOCTH M MPOTHBOPEYHUS B pacCMaTpUBaEMbIX (haKTax,
JTAHHBIX ¥ HAOIOIEHUSX, OTHOCSIIINXCS K (DU3UUIECCKUM SIBIICHUSIM;

BBISIBJISTh TMPUIMHHO-CICACTBEHHBIC CBS3U TPU H3YYCHUU (PU3NIECKHUX

SIBICHUM U IponeccCcoB, ACIaTb BbIBOAbI C HMCIIOJIB30BAHHCM ACAYKTHBHBIX H
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WHIYKTUBHBIX  YMO3aKIIOYCHHWH, BBIABUTATh THUIIOTE3Bl O  B3aWMOCBS3SX
(bU3UYECKUX BEUYNH;

CaMOCTOSATEIILHO BBIOMpATh CIOCOO pelieHHs] YUeOHOU (pu3nyeckoi 3anayu
(cpaBHEHHE HECKOIBKUX BapUAHTOB PEIICHUS, BHIOOP HanOONee MOIAXOMASIIETO C
y4ETOM CaMOCTOSITENIBHO BBIJICIICHHBIX KPUTEPUEB).

Bba3oBble ucciieqoBaTeIbcKue AeiicTBUA:

UCTIOJIH30BaTh BOIIPOCHI KaK UCCIIEIOBATEILCKAN HHCTPYMEHT MTO3HAHUS;

MPOBOJIUTH TI0 CAMOCTOSITENILHO COCTABICHHOMY IUTaHY OIBIT, HECIIOXKHBIN
Gu3nYeCcKuil SKCTIEPUMEHT, HEOOBIIIOE HCCIeA0BaHNEe (PU3UUECKOTO SIBJICHHS;

OILIEHWBATh Ha MPUMEHUMOCTH U IOCTOBEPHOCTh HH(POPMAIIHIO, TIOTYICHHYIO
B XOJI€ MCCIICIOBaHUS FJIM YKCTICPUMEHTA;

CaMOCTOSITETTFHO (OPMYITHPOBATH 000OIIEHUS U BBIBOJBI 1O pe3yjIbTaTaM
POBEAEHHOTO HAOTIOACHMSI, OTIBITA, HCCIICTOBAHUS;

IPOTHO3UPOBATH BO3MOXKHOE JaJIbHEHIIIee pa3BUTHE (PU3NIECKUX TIPOLIECCOB,
a TaKKe BBIJBUTATh MPEINOJIOKEHUS 00 WX Pa3BUTUM B HOBBIX YCIOBHUSX H
KOHTEKCTaXx.

Pab6ora ¢ undgopmanmeii:

NPUMEHSTh Pa3jIN4HbIE METO/bl, MHCTPYMEHTH U 3alpOChl NIPHU TIOUCKE U
otOope nHpopMaIMK UK JAHHBIX C YUETOM IPEIOKEHHON yaeOHOU (pU3HIeCKOM
3a/1auu;

aHAM3UPOBATh, CHCTEMATH3UPOBATh M HWHTEPIPETUPOBATH WHGOOPMAIIIIO
Pa3TUYHBIX BUIOB M (OPM TPEICTABICHNUS,

CaMOCTOSATETILHO  BBIOMpaTh  ONTUMANbHYIO  (opMy  mpeacTaBiIeHUS
uHOpMAIIM U WUIIOCTPUPOBATH pEIIaeMble 3aJa4ll HECIOXKHBIMU CXEMaMH,
auarpaMMaMu, HHOW TpaduKoi 1 UX KOMOMHAIMSMHU.

KoMMyHHKaTHBHBIC YHUBEPCAJIbHbIC YUeOHbIE 1eliCTBUA:

B XOA€ O0OCyXIeHus ydyeOHOro maTepuaia, pe3yilbTaToB JabOpPaTOPHBIX
paboT W TPOEKTOB 3a/JaBaTh BOMPOCHI IO CYIIECTBY OOCYKAaeMOW TEeMbl U
BBICKA3bIBaTh WJICH, HAIlCJICHHbIE Ha pEIICHHEe 3aJadydl W  TOJICp)KaHUE

0J1aroKeIaTeIbHOCTH OOIICHHS,
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COTIOCTABJISITh CBOM CYXKJEHUS C CYXKJIECHUSIMU JIPYTUX YYACTHUKOB JHANIOra,
OOHapyXUBATh PAa3TMUUE U CXOJCTBO MO3UIUHI;

BBIPAXXATh CBOIO TOUYKY 3PEHUS B YCTHBIX U MUCbMEHHBIX TEKCTAX;

nyOJUYHO TPEACTABIATh PE3YJbTaThl BBIMOJIHEHHOTO (DU3UYECKOTO OMbITA
(dKCIIepUMEHTa, UCCIIEA0BaHUs, IPOEKTA);

MOHUMATh M UCIIOJIb30BaTh MPEUMYIIIECTBA KOMaHIHOW U MHAUBUIYaTbHOMN
paboTHI MPHU PEIICHUU KOHKPETHOUN (hU3UUECKON MPOOIIeMBI;

MPUHUMATH €U COBMECTHOM JIEATEIbHOCTH, OPTraHW30BbIBATH JEHCTBHUS 10
€€ JTOCTUKECHUIO:

pacrpenensTh pojid, OOCYXKIaTh MPOIECCHl U PE3yJbTaThl COBMECTHOMN
paboThl, 0000111aTh MHEHUSI HECKOJIBKUX JTFOJICH;

BBITIOJIHSITh CBOKO YacTh PabOTHI, JOCTUTAs KAa4eCTBEHHOTO pe3yjbrara IO
CBOEMY HANpPABJICHUIO W KOOPJAMHHUPYS CBOU JCHUCTBUS C JPYrMMH WICHAMU
KOMAaH/IbI;

OLICHMBATh KAadyeCTBO CBOETO BKJaJa B OOIIMN MPOAYKT MO KPUTEPHSM,
CaMOCTOSATEIHLHO CPOPMYIMPOBAHHBIM YYACTHUKAMH B3aUMOJICHCTBUS.

PerynsiTuBHbIe YHHBepcaibHbIe YUueOHbIe JAeilicTBUS

Camoopranusanus:

BBISIBJISITH TTPOOJIEMBI B )KH3HEHHBIX U YYEOHBIX CUTYalUsIX, TPEOYIOMUX IS
pereHns GU3NIeCKUX 3HAHUM;

OpPUEHTHPOBAThCA B  PA3IMYHBIX  MOAXOJAaX  MPUHATHS  PEIICHUHN
(MHAMBUYaTbHOE, IPUHATHE PEUIEHUS B TPYIIE, IPUHATHE PELICHUN TPyNnoi);

CaMOCTOSATEIILHO COCTAaBJISITh AITOPUTM PEIICHHS (U3MUECKON 3alayul WU
IlaHa WCCIENOBAaHUA C YYETOM HMEIOIIHUXCA PECYypcoB W COOCTBEHHBIX
BO3MOKHOCTEM, apryMEHTUPOBATH Mpe/jIaracMble BapUaHThI PEIICHUI;

nenaTh BEIOOp U OpaTh OTBETCTBEHHOCTH 3a PEILICHHE.

CaMOKOHTPOJIb, SMOLMOHAJIbHbIH HHTEJJIEKT:

JIaBaTh aJICKBATHYIO OLICHKY CUTYallUH U MpeJiaraTh MiaH €€ U3MEHEHUS;

OOBSICHSITh ~ NPUYUHBI  JIOCTMXKEHHSI  (HEJAOCTHXKEHMs)  pe3yJbTaToB

NeATEeNIbHOCTH, JaBaTh OLIEHKY NPUOOPETEHHOMY OMBITY;
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BHOCUTHb KOPPEKTHUBBI B JIESITEIBHOCTh (B TOM YHCJIE€ B XOJ BBINOJHEHUS
(GU3UYECKOr0o HCCIEIOBAaHMS WIM MPOEKTa) Ha OCHOBE HOBBIX OOCTOSITENBLCTB,
M3MEHUBIIHUXCS CUTYaIUH, YCTAHOBJICHHBIX OIMUOOK, BO3HUKIINX TPYIHOCTEM;

OIICHUBAaTh COOTBETCTBUE pe3yJibTaTa 1IN U YCJIOBHSIM. CTaBUTh ceOs Ha
MECTO JPYroro 4YeJlOBEKa B XOJI€ CIOpa WM JUCKYCCMM Ha HAYYHYIO TEMY,
MMOHUMaTh MOTHUBBI, HAMEPEHHUS M JIOTUKY APYroro. Mpu3HaBaTh CBOE IMPABO HaA
omuOKy Mpu penieHn: GU3NIECKUX 3a7a4 WK B YTBEPKICHUSAX HA HAYYHBIC TEMBI
Y TaKO€ € MPaBo JIPyroro.

IIpenmeTHbIE Pe3ybTATHI

K koHIty 00yuenus B 7 kjacce mpeMETHbIE pe3yJIbTaThl Ha 0230BOM YPOBHE
JTOJDKHBI OTpaXkaTh CHOPMUPOBAHHOCTD Y 00YUAOIINXCSI YMEHUM

UCITIOJIB30BaTh MOHATHS: PUBHMYECKUE U XUMHUYECKUE SIBJICHUSI, HAOJI0ICHHE,
AKCTIEPUMEHT, MOJIEJb, TUTIOTE3a, €IUHULIBI (PU3UYECKUX BEJIMYHMH, AaTOM, MOJIEKYJIa,
arperaTHble  COCTOSHUS ~ BemiecTtBa  (TBEpHOE, IKUOAKOE, Tra3zoo0pasHoe),
MEXaHMYECKOE JBM)KEHHUE (PaBHOMEPHOE, HEPABHOMEPHOE, MPSIMOJIMHENHOE),
TpPaeKTOpHs, paBHOJCUCTByIomas cwi, nepopmanus (ympyras, IacTAdeckas),
HEBECOMOCTb, COOOIIAIONITNECS COCY/IbI;

paznmuuath sBIeHHS (Muddys3us, TEIIOBOE IBM)KCHUE YaCTHI[ BEIIECTBA,
paBHOMEpPHOE JBH)KEHHE, HEPABHOMEPHOE JABUKEHHUE, MHEPIIMS, B3aUMOJICHCTBHUE
TEJl, paBHOBECHE TBEPABIX TEJI C 3aKPEIJIEHHOW OChIO BpalleHUs, Iepeaaya
JaBJICHUS TBEPABIMH TEJIaMH, JKUJKOCTSIMHU W Ta3aMmu, aTMochepHOE JaBJCHUE,
MJaBaHWE Tej, TMPEeBpallleHUs MEXaHMYECKOW SHEPruM) IO OINHUCAHUI0 HUX
XapaKTepHBIX CBOWCTB M Ha OCHOBE OIBITOB, JEMOHCTPUPYIOMIMX JTaHHOE
dusnueckoe sBICHUE;

pacrio3HaBaTh  NIPOSBICHWE  HM3YYCHHBIX  (PU3MYECKUX  SBICHUUA B
OKpY’KaroIeM MHpE, B TOM Yucjie (U3UYECKHC SBIICHHS B TPHPOIC: IMPUMEPHI
JBUKCHUS C PA3JIMYHBIMUA CKOPOCTSAMHU B KMBOM M HEKHBOW MPUPOAE, ACUCTBHE
CUJIBI TPEHUS B MPUPOJIC U TEXHUKE, BIUSHUE aTMOC(HEpPHOrO JaBJICHUS Ha >KUBOU

OpraHu3M, IIJIaBaAHHC pI)I6, pblHarn B TCJIC 4YCJIIOBCKA, IIPH 3TOM IICPCBOJAHTDH
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MPAKTUYECKYIO 33/1auy B yUeOHYI0, BBIJIENSATH CYIIIECTBEHHbIE CBOMCTBA (IPU3HAKH)
(pu3HYECKUX SBICHUN;

OMUCHIBATh M3YYEHHBIE CBOMCTBA Tel U (U3UYECKHUE SIBIICHUS, HUCTOJb3Ys
dbuzndeckue BeaUUYMHBI (Macca, O0BEM, IUIOTHOCTH BEIIECTBA, BpEMsl, MYTh,
CKOPOCTh, CPEIHSIsI CKOPOCTh, CWJIa YIPYTOCTH, CUJia TSHKECTHU, BEC Tela, Cujia
TpeHus, AaBjieHuEe (TBEPAOrO Teja, KUIAKOCTH, rasza), BbITAJIKMBAIONIAs CHUJIA,
MexaHudeckash paboTa, MOIIHOCTh, TUIEUO CHJIbI, MOMEHT CHJIbI, KO3 UIIUEHT
MOJIE3HOTO JEUCTBUSI MEXaHU3MOB, KHHETUUYECKAs U MOTEHIIUAJIbHAS YHEPTHS), IPU
OMHUCAHWU TIPABUIIBHO TPAKTOBAThH (PU3UUECKUM CMBICIT UCIIOJIH3YEMBIX BEJIMUUH, UX
o003HaYeHUsT U CAUHUILI (U3UYECKUX BEJIMYMUH, HAXOIUTh (HOPMYJIHI,
CBSI3BIBAIOIINE JTAHHYIO (PU3UUYECKYIO BEJIUYUHY C JPYTUMH BEIMYMHAMU, CTPOUTH
rpadMKu U3YYEHHBIX 3aBUCUMOCTEN (DU3NUECKUX BEITUYHH;

XapaKTepU30BaTh CBOMCTBA TeJ, (U3NUECKUE SBJICHUS | IPOIIECCHI,
UCIIOJNIb3Ys TpaBUia CIOKEHUS CHII (BIOJIb OJHOM mpsAMoi), 3akoH ['yka, 3aKoH
[lackans, 3akoH Apxumena, MPaBUIO paBHOBecHs pblyara (010Ka), «30J10TOE
IPaBUJI0» MEXAHUKH, 3aKOH COXPAHEHUSI MEXaHUUECKON SHEPTUH, IPU 3TOM JaBaTh
CIIOBECHYI0O (OPMYJIMPOBKY 3aKOHA U 3alUCHIBaTh €ro MaTeMaTHYEeCKOe
BBIPAXKCHUE;

O00BSACHATH (PM3UUECKHUE SBIICHUS, TIPOIIECCHI U CBOMCTBA TEJ, B TOM YHCIIE U
B KOHTEKCTE CUTYallUil MPAKTUKO-OPUEHTUPOBAHHOTO XapaKTepa:

BBISIBJISITh NPUYUHHO-CIIEACTBEHHBIE CBS3H, CTPOUTH OOBsICHEHHE u3 12
JIOTUYECKUX IIArOB C OMOPOM Ha 1—2 M3y4eHHBIX CBONCTBA (M3HUECKHUX SBICHUH,
(du3MUeCKnX 3aKOHA UM 3aKOHOMEPHOCTH;

pemarh pacy€THbIC 3a7a4u B 1—2 ACHCTBUS, UCIIONB3YsI 3aKOHBI U (DOPMYJIBI,
CBA3bIBAIOIINE (PU3NYECKHE BETUUNHBI:

HA OCHOBE aHajiu3a YCJIOBHUS 3aJayd 3aluChiBaThb KPATKOE YCIIOBHE,
MOJICTABIATH (PU3NYECKUE BETUYUHBI B (POPMYITBI U TPOBOJIUTH PACUEThI, HAXOAUTh
CIIpaBOYHBIC JIaHHBbIC, HEOOXOJUWMBbIEC JUISl PpEIICHHs 3a7]ay, OLICHUBATh

PEATUCTUYHOCTD MOJTYYEHHON (PU3UUYECKON BEITUUYUHBI,
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pacro3HaBaTh MpoOJieMbl, KOTOPbIE MOXHO PEIIUTh TMPU MOMOIIU
($U3UYECKUX METOJIOB, B OINHCAaHUU WCCIECAOBAHUS BBIACISATh MPOBEPIEMOE
npeanoyioxkeHue (TUMOTE3y), pa3iuyaTh U HHTEPIPETUPOBATH MOJYUSHHBIN
pe3yiabTaT, HAXOAUTh OIIUOKHU B XOJI€ OIbITA, JIeJaTh BEIBOBI 110 €r0 pe3yJbTaTaM;

MPOBOJIUTH OMBITHI MO HAOMIOACHUIO (PU3UYECKUX SIBICHUM WIN (DU3NUECKUX
CBOMCTB TEJ:

dbopMynUpOBaTh MPOBEPSEMBIC MPEANOIOKEHUSI, COOUpPATh YCTAaHOBKY M3
MPEIJIOKEHHOTO O000pYAOBaHUs, 3alUChIBaTh XOJ ONbITa U (HOPMYIHPOBATH
BBIBO/IbI;

BBITIOJIHSITH TIPSIMBIE U3MEPEHUSI PACCTOSIHUS, BDEMEHH, MacChl Tesia, 00bEMa,
CUJIBI M TEMIIEPATyphl C HCIOJIb30BAaHUEM aHAJIOTOBBIX W HHU(POBBIX MPUOOPOB,
3aMUCHIBATh MTOKa3aHUs MPUOOPOB C YUETOM 3aJaHHON a0COTIOTHON MOTPEITHOCTH
U3MEPEHN,

IIPOBOJIUTH HMCCJICIOBAHUE 3aBUCHMOCTU OJHON (DU3UYECKOW BEIUYUHBI OT
JPYTO¥ C MCIOIb30BAaHUEM MPSAMBIX U3MEPEHUM (3aBUCHMOCTH IyTH PaAaBHOMEPHO
JIBWDKYIIETOCs TeJla OT BPEMEHHU IBUKEHUS TEJA, CUIIBI TPEHUS CKOJBXKEHUS OT Beca
Tena, KauecTBa 00pabOTKHU MOBEPXHOCTEH TEJl M HE3aBUCUMOCTH CHJIBI TPEHUS OT
IUIOLIAA CONPUKOCHOBEHUS TEJ, CWJIBI YOPYrOCTH OT YJUIMHEHHUS IPYKUHBI,
BBITAIKUBAIONICH CHJIBI OT 00BhEMA MOTPYKEHHOH YacTH Tella W OT IUIOTHOCTH
KHUJIKOCTH, €€ HE3aBHCHUMOCTH OT IUIOTHOCTH Telia, OT TIyOWHBI, HA KOTOPYIO
MOTPYKEHO TEJI0, YCIIOBHH IIJIaBaHUS TEJI, YCJIOBUM PaBHOBECHS phluara M OJIOKOB,
Y49aCTBOBaTh B IUIAHUPOBAHUHM y4EOHOTO HCCIIEIOBAaHUS, COOMpPATh YCTAaHOBKY U
BBITIOJTHATH U3MEPEHUS, CIASAYS MPEITIOKECHHOMY IUIaHy, (DUKCHPOBATH PE3YIbTAThI
MOJTy4YE€HHON 3aBUCUMOCTH (DMU3UYCCKUX BEJIUIMH B BUC MPEITOKESHHBIX TaOIHUIL U
rpaduKOB, JIeJIaTh BBIBOJIBI IO Pe3yJIbTaTaM HCCIICIOBAHHS;

IPOBOJINTh KOCBEHHBIC H3MEPEHUS (HU3NYSCKUX BEIMYMH (IJIOTHOCTH
BEIIECTBA KUAKOCTA U TBEPAOTO TEJa, CWJIA TPEHUS CKOJIBbXKEHUS, JIABIICHUE
BO3/1yXa, BBITAIKUBAIOIIAs CHIIa, ICHCTBYIOIAS HA TOTPYKEHHOE B AKHUJIKOCTh TEJIO,

KO3(pPULIMEHT MOJIE3HOT0 AEHCTBUSI TPOCTHIX MEXAHU3MOB), CJIEAYs IIPEAJIOKEHHON
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WHCTPYKIIMM: TPU BBINIOJHEHUU U3MEPEHUN COOMpATh SKCIEPUMEHTAIBHYIO
YCTAHOBKY UM BBIUUCIATH 3HAYCHUE UCKOMOMW BEJIMUUHBI;

coOJI01aTh MpaBujia TEXHUKA OE€30MacHOCTU MpU padoTe ¢ J1abopaTOPHBIM
o0opy1I0BaHUEM;

yKa3bIBaTh MIPUHIIUIIBI AEHCTBUSI MPUOOPOB U TEXHUUYECKUX YCTPOUCTB: BECHI,
TEPMOMETP, TUHAMOMETP, COOOIIAIOLIUECS COCYIbl, 0apOMETp, pblYar, MO BUKHBIH
Y HETOJABWIKHBIN OJIOK, HAKJIOHHAS TIOCKOCTb;

XapaKTepU30BaTh  MPUHIMUIBI  JEHCTBUS  W3YYEHHBIX NPUOOpPOB U
TEXHUYECKUX YCTPOMCTB C OMOPOM HA UX OMUCAHUS (B TOM UUCIIE:

NOJAIMIUITHUKYA,  YCTPOMCTBO  BOJOMPOBOJA, THUIPABIMYECKHN  Tpecc,
MaHOMETp, BBICOTOMEp, IMOPIIHEBOM HACOC, apeoMeTp), HMCHOJIb3ys 3HAHUA O
CBOMCTBaX (DU3WYECKUX SBJICHUNU H HEOOXOAuMble (U3UYECKHE 3aKOHBI M
3aKOHOMEPHOCTH; TMPUBOJIUTH MPUMEPHI (HAXOAUTh MH(POPMAIUIO O MPUMEpPAX)
PAKTUYECKOTO MCTOIB30BaHUS (PU3HMUECKUX 3HAHUM B MOBCEIHEBHON KU3HU IS
oOecrieueHusi 0€30MacCHOCTH TMpU OOpalieHuu ¢ TpUOOpaMu M TEXHUUYECKUMH
YCTPOMCTBAMHU, COXPAaHEHUS 3J0POBbS W COOJIOJIEHUS HOPM SKOJOTHYECKOTO
NOBEJEHUS B OKPY’KaIOIIEH Cpeae;

OCYIIECTBJISITh OTOOP HWCTOYHUKOB wuHpopManuu B HHTEepHEeTE B
COOTBETCTBHH C 3aJaHHBIM IMOWCKOBBIM 3alIPOCOM, HA OCHOBE MMEIOIIUXCS 3HAHUIM
U MyTEM CpaBHEHUS PA3NMYHBIX MCTOYHUKOB BBIIENSATH MHGOPMAIIMIO, KOTOpAs
SBIIICTCS MPOTHBOPEUNBOI MIIH MOXKET OBITh HEJJOCTOBEPHOIA;

UCIIOJIb30BaTh TPU BBIMOTHEHUH YYEOHBIX 3aJlaHUN HayYHO-TIOMYJISPHYIO
TuTeparypy (pu3mdeckoro comepKaHus, CIPABOYHBIE MaTEPHUAIbl, PECypChl CETH
WNuTtepHer, Bmanerp mnpuéMaMu KOHCIIEKTUPOBAHHUS TEKCTa, MpeoOpa3oBaHUS
nH(pOpMaMK U3 OHON 3HAKOBON CUCTEMBI B IPYTYIO;

C03/1aBaThb COOCTBEHHBIE KPAaTKUE MUCHbMEHHBIE M YCTHbIE COOOILECHHUS Ha
OCHOBE 2—3 HCTOYHHKOB WH(MOpMAIN (HU3HUECKOTO COJACPKAHUS, B TOM YHUCIE
MyOJIMYHO JIeNlaTh KPaTKUE COOOIIEHUS O pe3ybTaTaX MPOEKTOB MIJIM Y4EOHBIX
WCCIIEIOBAHUM, TPU 3TOM TIPAMOTHO MCIOJIb30BaTh HW3YYCHHBIM MOHATUHHBINA

amnmnapar Kypca (pU3UKH, COMPOBOKIATh BHICTYIIJICHUE MPE3CHTALINECH;
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MPU  BBIMOJHEHUH YYEOHBIX MPOEKTOB M HUCCIEIOBAHUM pacHpeacisiTh
00sI3aHHOCTU B TPYIIIIE B COOTBETCTBUM C MOCTABJICHHBIMU 3aJjadyaMu, CIEIUThH 3a
BBITIOJIHEHUEM TIIJIaHA JIEMCTBUI, aJeKBaTHO OIEHUBATh COOCTBEHHBIN BKJIAJ] B
NEATENbHOCTh TPYNIbI, BBICTPAaUBaTh KOMMYHUKATUBHOE B3aUMOJECHUCTBHUE,
YUYUTBHIBAsI MHEHUE OKPYKAIOIIUX.

K koniy oOyuenust B 8 kiacce nmpeMeTHbIE pe3yabTaThl HA 0a30BOM
YPOBHE JIOJKHBI OTPaxaTh CPOPMHUPOBAHHOCTH Yy OOYUAIOIITUXCS YMEHUM:

UCIIOJIb30BaTh TMOHSTHUS: Macca U pa3Mepbl MOJIEKYJ, TEIUIOBOE IABUXKEHUE
aTOMOB W MOJIEKYJ, arperaTHbIe COCTOSIHUSI BEUIECTBA, KPUCTALIMYECKUE U
aMmopdHbIe Tena, HACBHIIMICHHBIM W HEHACHIIMICHHBIM Tap, BIAXKHOCTH BO3yXa,
TeMIepaTypa, BHYTPEHHSISI DJHEprusi, TEIJIOBOM JBUTATellb, AJIEMEHTAPHBIN
AJEKTPUYECKUN 3apsj, DJJIEKTPUYECKOE I0Jie, MPOBOAHUKHA U JAUIICKTPUKH,
MOCTOSIHHBIN AJIEKTPUUECKUIM TOK, MAarHUTHOE TOJIE;

paznuuath SBJIEHUA (TEIUIOBOE pACIIMPEHHE M C)KaThe, TeIUlonepenaya,
TEIJIOBOE PABHOBECHE, CMauyMBaHWE, KaNWUISIPHbIE SBICHUS, HCIApeHUE,
KOHJICHCAIMs, TIUIaBJIeHWe, KpUCTaUM3anus  (OTBEpAEBaHUE),  KHUIICHHE,
Teruionepeaaya (TerIonpoOBOAHOCTh, KOHBEKIIUSA, U3IyYSHHE), FICKTPU3ALUS Tel,
B3aUMOJECHCTBHE 3apsiA0B, JEUCTBUS JIEKTPUUECKOTO TOKA, KOPOTKOE 3aMbIKaHHE,
B3aUMOJICHCTBHE MAarHUTOB, JE€WCTBUE MAarHUTHOI'O MOJIA Ha MPOBOJHHUK C TOKOM,
AIEKTPOMArHUTHAsA MHIYKIHNS ) IO OMMCAHUIO UX XapaKTEPHBIX CBOMCTB U HA OCHOBE
OTIBITOB, IEMOHCTPHUPYIONIUX TaHHOE (PU3UUECKOE SBIICHUE;

pacmo3HaBaTh  MPOSIBIICHWE  M3YYEHHBIX  (U3MYECKUX  SIBICHUH B
OKpPYXaIOIEM MUPE, B TOM Yncie (Pr3ndecKre sIBJICHUS B IPUPOJIE: TOBEPXHOCTHOE
HATSDKEHUE U KaWJUISIPHBIC SIBJIICHUS B IPUPOJE, KPUCTAIUIBI B IPUPOAE, U3ITyUEHUE
ConHua, 3amep3aHue BOJOEMOB, MOPCKHE Opu3bl, 00Opa3oBaHHE pPOCHI, TyMaHa,
WHEs, CHera, 3JICKTpUUYECKUE SBJIEHUSI B aTMocdepe, 3IEKTPUUYECTBO KUBBIX
OpraHNU3MOB, MAaTHUTHOE TOJIe 3eMJIH, IPEH( MOTIOCOB, POJIb MATHUTHOTO TTOJIS JJISI
KW3HU Ha 3emiie, MOJSIPHOE CUSHUE, IPU 3TOM NEPEBOAUTH MPAKTUUYECKYIO 3a1a4y

B y4eOHYI0, BBIACIISIThH CYIIECTBEHHbIE CBOMCTBA (MPU3HAKHU) (PU3UUECKUX SIBJICHU;

37



OMUCHIBATh M3YYEHHBIE CBOMCTBA TeNl U (PU3UYECKHUE SIBIICHUS, HCIOIB3YS
dbur3nYecKue BeIMUMHBI (TeMIIepaTypa, BHYTPEHHSS SHEPTHsl, KOJTUYECTBO TEIUIOTHI,
yAeNbHAsA TEIUIOEMKOCTh BEIIECTBA, YyAENbHAsA TEIUIOTA IUIABICHUS, YACIIbHAs
TEIUIOTa NMapoo0pa3oBaHus, yAeNbHAs TEIJIOTa CrOPaHUs TOIUIMBA, KOADPUIUEHT
MOJIE3HOTO JIEHCTBUSl TEIJIOBOM MAIWHBI, OTHOCUTEJIbHAS BJIAXHOCTH BO3/1YyXa,
AIEKTPUYECKUIN 3apsA/l, CWJIA TOKA, DJIEKTPUUYECKOE HANPSKEHUE, COIMPOTUBIIECHUE
OPOBOJAHUKA, YIEIbHOE COMPOTHBJICHHE BEIIECTBa, paboTa W  MOUIHOCTb
ANIEKTPUUYECKOTO TOKA), IPU OMUCAHUM MPABUIBLHO TPAKTOBATh (DU3NUECKUN CMBICT
UCIIOJIb3YEMBIX BEJIMYMH, OOO3HAUCHMS] U CAUHUIBI (PU3HUYECKUX BEIUYMH,
HAXOJUTh (POPMYIIBI, CBS3BIBAIOIIUE JAHHYIO (PU3MUECKYIO0 BEUUUHY C JIPYTUMU
BEJIMYMHAMH, CTPOUTH Ipa)UKu U3YUEHHBIX 3aBUCUMOCTEN (PU3NUECKUX BEITUYNH;

XapaKTepU30BaTh CBOMCTBA TeJ, (uU3NUECKUEe SBJICHUS ¢ IPOIIECCHI,
UCIIOJIb3YSl OCHOBHBIE TOJIOKEHUSI MOJIEKYJIIPHO-KUHETUUECKON TEOPUU CTPOCHUS
BEIIECTBA, MPUHIUII CYNEPHO3UIUMU Mojiell (Ha KaueCTBEHHOM YPOBHE), 3aKOH
COXpaHEHHMs 3apsaa, 3akoH OMma Ui yyacTka 1en, 3akoH xoyns—JIeHna, 3akoH
COXpaHEHHUs] HHEPTrUu, MPU STOM JaBaTh CIOBECHYIO (OPMYIUPOBKY 3aKOHA H
3alUCHIBATh €r0 MAaTEMAaTUYECKOE BBIPAKECHUE;

OOBSACHATh (PU3MYECKHE TPOIECChl U CBOWCTBA TEJI, B TOM YHUCIE U B
KOHTEKCTE CUTyalluid MPAaKTUKO-OPUEHTUPOBAHHOIO XapaKTepa:

BBISIBJISITh NMPUYUHHO-CIIEACTBEHHBIE CBS3H, CTPOUTH OOBsICHEHUE u3 12
JIOTUYECKUX IIArOB C OMOPOM Ha 1—2 M3y4eHHBIX CBONCTBA (M3HUECKHUX SBICHUH,
(bu3MUECKNX 3aKOHOB WJIA 3aKOHOMEPHOCTEH;

pemarh pacy€THbIC 3a7a4u B 2—3 ACHCTBUS, UCIIONB3YsI 3aKOHBI U (DOPMYJIBI,
CBSI3BIBAIONINE (PU3MUECKHUE BEIIMUNHBI:

Ha OCHOBE aHAJIN3a YCJIOBHUS 3a/1a4l 3aIIMChIBAaTh KPATKOE YCIOBUE, BBIABIATH
HEJI0OCTaTOK JAaHHBIX MJIs PEIICHUS 3a/Jadd, BBIOMpaATh 3aKOHBI W (OpMyIHI,
HeoOXomuMble i e€ perieHus, MPOBOJUTh PAacu€Thl U CPABHHUBATH MOTYYECHHOE
3HauYeHUe (PU3NYECKON BEIIMUUHBI C U3BECTHBIMU JTaHHBIMU;

pacro3HaBaTh MpoOJieMbl, KOTOPbIE MOXHO pEIIUTh TMPU [OMOIIU

(1)I/ISI/II-IGCKI/IX MCTOOOB, HCIIOJIb3YyA OIIKMCAaHHuC HCCICOOBAaHU:], BBIACIIATDH
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MPOBEPAEMOE TPEANOJIOKEHHUE, OILCHUBATh MPABUIBHOCTH MOPSAJKA MPOBEICHUS
WCCIIEIOBAHUS, AEIaTh BbIBOJIbI,

MIPOBOJIUTH OMBITHI IO HAOIIOJEHUIO (PU3NYECKUX SBICHUN WU PU3HUECKUX
CBOMCTB Ten (KamWwUISpHBIE SBJICHUS, 3aBUCHUMOCThH JaBJICHHMS BO3JyXa OT €ro
o0béMa, TeMmmepaTypbl, CKOPOCTH TIpollecCa OCThIBAaHUSI W HarpeBaHus MpuU
U3JIyYEHUH OT LBETAa H3JIydarome (ImOromaoei) MOBEpXHOCTH, CKOPOCTb
UCIIAPEHUsI BOJIBI OT TEMIIEPATYPbl KUJIKOCTH W IUIOHAAW €€ IOBEPXHOCTH,
ANEKTPU3ALMUS TEN U B3aUMOJECHUCTBUE DIIEKTPUUYECKUX 3apsAJIOB, B3aUMOJCHCTBHE
MOCTOSIHHBIX MarHUTOB, BU3yaIU3al[Msl MATHUTHBIX MOJEH MOCTOSHHBIX MAarHUTOB,
JNEUCTBUS MAarHUTHOTO MOJiA HA MPOBOJHUK C TOKOM, CBOWCTBA 3JIEKTPOMArHUTa,
CBOMCTBA 3JICKTPOJBUTATEINS IMOCTOSHHOTO TOKa): (hOPMYJIHMPOBATH MPOBEPSIEMBIC
NPENONIOKEHUSI, COOUPATh YCTAaHOBKY U3 MPEAJIOKEHHOrOo 00O0pya0BaHMS,
OMHCHIBATH XOJI OTbITa U (HOPMYJIIMPOBATH BHIBOJIBI,

BBIIIOJIHATH MPSIMBIE U3MEPEHHUSI TEMIIEPATYPhl, OTHOCUTEIIbHON BIIAXXHOCTH
BO3/lyXa, CHJIbl TOKa, HAIPSKEHUS C MCIOJIb30BAaHUEM aHAJIOTOBBIX MPUOOPOB U
JaTYUKOB (PU3MYECKUX BEJIMYMH, CPABHUBATh PE3YJIbTAThl U3MEPEHUN C YUETOM
3aJlaHHOM a0COJIIOTHOM MOTPEIIHOCTH;

IPOBOAUTH HCCIIEIOBAHUE 3aBUCHUMOCTU OJHOW (DU3UYECKON BEIUYUHBI OT
OPYrol ¢ HCHOJb30BaHUEM MPSIMBIX H3MEPEHHUI (3aBUCUMOCTb CONPOTUBIICHUS
IPOBOJAHUKA OT €ro JUIMHBI, IUION[aAX [ONEPEYHOIO0 CEYEHUs U YJEJIBHOI0o
COIIPOTHUBJICHUS BEIIECTBA IPOBOJIHUKA, CHJIBI TOKA, UIYLIEr0 Yepe3 MPOBOAHUK, OT
HaNpsHKEHUs Ha POBOIHUKE, UCCIEAO0BAHME MOCIIEN0BATEIBHOI0O U MAPAIUICIIBHOT O
COEIMHEHUI MPOBOJHUKOB): MJIAHUPOBATh UCCIEIOBAaHUE, COOMPATh YCTAHOBKY H
BBITIOJTHSATD U3MEPEHHUSI, CIEAYS MPEITI0KEHHOMY TUTaHy, GUKCHPOBATH PE3YIbTATHI
MOJIYYCHHOW 3aBUCHMOCTH B BHjE TaOmuil u rpaduKoB, MeJaTh BBIBOJABI IIO
pe3yJibTaTaM UCCIIEIOBAHUS,

NPOBOJANTh KOCBEHHBIE W3MEpPCHHsS (PU3NYECKUX BeNWUMH (yIenbHas
TEIJTIOEMKOCTh BEIIECTBA, COMPOTUBICHHE NPOBOJIHUKA, pabdoTa M MOIIHOCTh

AIEKTPUUYECKOTO TOKA):
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IJIAaHUPOBATH U3MEPEHUS, COOMPATh IKCIIEPUMEHTAIBHYIO YCTAaHOBKY, CIIEIYs
MPEI0KEHHON UHCTPYKIIUH, U BBIYUCIISITh 3HAUYEHUE BETUYHHBL;

coOJI01aTh MpaBujia TEXHUKA OE€30MacHOCTU MpU padoTe ¢ J1abopaTOPHBIM
0o0opy1I0BaHUEM;

XapaKTepu30BaTh  MPUHUMUIIBI  JIEWCTBUS  M3YyYEHHBIX NOpUOOpPOB U
TEXHUYECKUX YCTPONCTB C OMOpPOMl Ha WX omucaHus (B TOM 4YHUCJE: CHCTeMa
OTOIUICHHMSI IOMOB, TUTPOMETD, MApOBasi TYpOUHA, aMIIEPMETP, BOIBTMETP, CUETUUK
ANEKTPUUECKOW SHEPTruM, dJEKTPOOCBETUTEIbHBIE NPUOOPHI, HarpeBaTeIbHbIC
ANEKTPONPUOOPHI (TPUMEPHI), DJIEKTPUUYECKUE MPEAOXPAHUTENH, SJIEKTPOMATHUT,
ANEKTPOABUTATENIb TMOCTOSHHOIO TOKAa), MHCMOJb3ys 3HAHUS O CBOMCTBax
bu3nuecKux sSBJICHUN U HE0OX0AUMbIe (PU3NYECKUE 3aKOHOMEPHOCTH;

pacno3HaBaTh MPOCThIE TEXHUYECKUE YCTPOWCTBA U U3MEPUTEIbHbBIC
npuOOpbl MO CXeMaM M CXEMAaTHYHBIM pUCYHKaM (KHJKOCTHBIM TEPMOMETP,
TEPMOC, ICUXPOMETP, TUTPOMETP, ABUTATENb BHYTPEHHETO CTOPAHHUS, SJIEKTPOCKOII,
peocTaT), COCTAaBJIATH CXEMbI AJIEKTPUUYECKUX LENeld C IOCIeI0BaTeIbHBIM U
napauieIbHbIM COEAMHEHHEM D3JIEMEHTOB, pa3jinyas YCIOBHble 0003HAaUEHUS
AJIEMEHTOB 3JIEKTPUUECKUX LIETIEH;

HPUBOAUTH MPUMEPHI (HAXOJUTh HHPOPMALUIO O MPUMEPAX) MPAKTUIECKOTO
UCMOJIb30BaHUs (PU3NYECKUX 3HAHUI B MOBCEIHEBHOM >KU3HHM A 0OecTeyeHMs
0e30IacHOCTH TPU OOpallleHHH ¢ MpUOOpaMu M TEXHHUUYECKHMH YCTPOMCTBaMH,
COXpaHEHHUsl 3/J0pOBbS U COOJIOACHHS HOPM 3KOJOTMYECKOrO TIOBEICHUS B
OKPY’KAIOIIEH CPEAE;

OCYILECTBIIATH MOUCK MHPOpMAHU PU3nUecKoro conepxkanus B lutepuere,
Ha OCHOBE MMEIOIIMXCS 3HAHUM U ITyTEM CPaBHEHHMSI TONIOJIHUTEIbHBIX UCTOYHUKOB
BBIIETIATh MH(POPMAIUIO, KOTOpasi SBISETCS MPOTUBOPEYMBOM HIIM MOXKET OBITH
HEJ0CTOBEPHOM;

UCTOJIb30BaTh MPHU BBHIMOJIHEHUH YYE€OHBIX 3aJaHU HAYy4YHO-TIOMYJSPHYIO
JIUTEPaTypy (PU3NUYECKOTo ConepkaHUs, CIPABOYHBIE MATEPHAIIbI, PECYPChl CETH
WuTepuer, BnageTh nNpuéMaMu KOHCIEKTHPOBAHUS TEKCTa, NPEOOpa3OBaAHUS

WH(pOPMALIMK U3 OJTHOM 3HAKOBOM CUCTEMBI B APYTYIO;
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co3/1aBaTh COOCTBEHHbIC MHUCHMEHHBIE M KpPAaTKUE YCTHBIE COOOIIECHMUS,
0000111ast nH(HOPMALUIO U3 HECKOJIBKUX UCTOYHUKOB (DU3UYECKOTO COAEPIKAHMS, B
TOM  4Yucjie  NOyOJWYHO  TPEACTABISATH  PE3YyJbTaThl  IMPOCKTHOM  WJHU
HCCIIEeIOBATEIBLCKON NESITENLHOCTH, IPU 3TOM I'PaMOTHO MCIOJIb30BaTh U3YUCHHBIN
MOHSATUUHBINA anmapat Kypca (U3UKU, COMTPOBOXK/IAThH BRICTYINICHUE MPE3ECHTALINECH;

IpU  BBIMOJHEHUM YYEOHBIX TMPOCKTOB U HUCCIENOBaHUM (PU3MUECKUX
MPOILIECCOB  paclpeensaTh O0sS3aHHOCTH B TPYIINE B  COOTBETCTBUU C
IIOCTABJICHHBIMHU 3ajlayaMH, CJCIWTHL 3a BBIIOJHCHUEM IIJIaHA JIEMCTBUH W
KOPPEKTHUPOBATh €T0, aJIeKBAaTHO OIICHUBATh COOCTBEHHBIN BKJIaJ B JIEITCIBHOCTD
TPYIIIbI, BBICTPAUBaTh KOMMYHUKATUBHOE B3aMMOJICHUCTBUE, TIPOSBIISII TOTOBHOCTh
paspemniatb KOHGIUKTHI.

K konIty 00yuenus B 9 kiacce nmpeMeTHbIE pe3yJIbTaThl HA 0230BOM YPOBHE
JOJDKHBI OTpaXkaTh CHOPMUPOBAHHOCTD Y 00YUAIOIMIMUXCS YMECHUM:

UCITOJIB30BaTh MOHATHSI: CUCTEMA OTCUYETA, MaTepralibHasl TOUYKA, TPACKTOPHSI,
OTHOCHUTEJIBHOCTh ~ MEXaHW4YeCKoro  JABWKEHMs, jAedopmanus  (ympyras,
IIacTUYecKas), TpPEHUE, LEHTPOCTPEMUTEIbHOE YCKOpPEHHE, HEBECOMOCTh H
HEPETrpy3KH, IIEHTP THKECTH, aOCOIIOTHO TBEPJIOE TEJO, IIEHTP TSHKECTH TBEPIOTO
TeJda, paBHOBECHE, MEXaHWYECKHE KOJICOaHWS M BOJIHBI, 3BYK, HMH(pPa3ByK U
yIBTPa3BYK, 3JIEKTPOMArHUTHBIC BOJIHBI, IIKaja JJICKTPOMATHUTHBIX BOJIH, CBET,
OJIM30PYKOCTh M JATbHO30PKOCTb, CIIEKTPHI MCIYCKAHHS W TOTJIONIEHUS, aibda,
OeTa- ¥ TaMMa-u3IIydeHUs, U30TOIIbI, SiepHAs SHEPIeTHKA,

paznuyaTh sBJICHUS (PAaBHOMEPHOE U HEPABHOMEPHOE MPSIMOJIMHEIHOE
JBIDKCHHE, PAaBHOYCKOPEHHOE MPSMOJHUHEHHOE IBMIKEHHE, CBOOOJHOE MajJcHUE
T€J, pABHOMEPHOE JIBUKEHHUE MO OKPY>KHOCTH, B3aUMOJICHCTBHUE TEJ, PEaKTUBHOE
JBIDKEHHUE, KOJIeOaTeIbHOE NBHKCHHUE (3aTyXalOIIKMe U BBIHYK/ICHHBIE KOJICOaHuUs),
pE30HAHC, BOJIHOBOE  JIBIDKEHHE, OTPaKEHHWE  3BYyKa,  MPSIMOJIMHEHHOE
pacnpocTpaHeHHe, OTpaX€HWEe U TIPEJIOMJICHHWE CBETa, II0JJHOC BHYTPEHHEE
OTpaXEHHE CBETA, PA3JIOKECHHUE OEJIOT0 CBETA B CIIEKTP M CIIOKEHHUE CIIEKTPATbHBIX

OBCTOB, AUCIICPCHA CBCTA, CCTCCTBCHHAA PAaAMOAKTHBHOCTb, BO3HHKHOBCHHC
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JUHEHYATOrO CIEKTpa M3IIYYCHHsI) TIO OMMCAHHWIO WX XapaKTCPHBIX CBOMCTB M Ha
OCHOBE OTBITOB, JIEMOHCTPUPYIOIIHNX JaHHOE (PU3NUECKOE SBICHUE;

pacmo3HaBaTh  MPOSIBIICHWE  M3YyYEHHBIX  (U3UYECKUX  SBICHUH B
OKpyXaromeM Mupe (B TOM 4ucie (PU3UICCKUE SIBICHHS B TPHUPOJEC: NMPWIUBBI U
OTIUBHI, ABMXKeHUE TIaHeT CONHEYHON CHCTEMBI, PEAKTUBHOE JIBIIKEHUE JKUBBIX
OpPraHU3MOB, BOCTIPHUATHE 3BYKOB >KHBOTHBIMH, 3EMIICTPSCEHUE, CEHCMHYCCKHE
BOJIHBI, ITyHAMH, 9X0, [IBETA TEJI, ONTUYCCKUEC ABJICHUS B TIPUPOJIC, OMOIOTHIECKOEC
JCHCTBUE BUAMMOIO, yJIbTPadUOJIETOBOIO UM PEHTICHOBCKOTO H3IIYYCHHH,
CCTCCTBCHHBIM pPaJMOAKTUBHBIA (POH, KOCMHYECKHE JIy4d, PaJHOAKTHBHOE
U3JTy4YeHUE TPHUPOIAHBIX MHUHEPAJIOB, JCHCTBHE PAIMOAKTUBHBIX H3IIYYCHHH Ha
OpraHu3M 4YeJIOBEKa), MPU ITOM IMEPEBOJMTH MPAKTHUSCKYIO 3a7ady B y4eOHYIO,
BBIJICIISATH CYIIECTBCHHBIC CBOMCTBA (TPU3HAKH) (PU3NUCCKUX SBJICHUH;

OIKMCHIBATh M3YYCHHBIC CBOWCTBA TEJI M (DU3HUCCKHE SIBJICHUS, HCIIOIB3YS
¢u3ndyeckue BEeTWMYHMHBI (CpPemHsss W MTHOBEHHAs CKOPOCTh Tella TIpH
HEpaBHOMEPHOM JIBF)KCHUH, YCKOPEHHE, MepeMeIleHre, MyTh, YIIIOBas CKOPOCTh,
CHJIa TPSHHSI, CHJIA YIPYTOCTH, CHIIA TSHKECTH, YCKOPEHHE CBOOOTHOTO TIa/ICHNUS, BEC
TeJla, WMITYyJIbC TeJa, WMITYJIbC CHJIBI, MEXaHWYeckas padoTa W MOIIHOCTS,
NOTEHIMAIbHAS ~JHEPrusl Tella, TOJHATOrO0 HaJ TIOBEPXHOCTHIO  3EMIIH,
NOTEHIMANIbHAS DHEPIHs CXKATOW MPYXKUHBI, KHHETHYECKAas DSHEPrusi, IOJTHAs
MeXaHW9ecKasi SHEePTHs, IEPUO U YacTOTa KOoJeOaHUH, IITMHA BOJIHBI, TPOMKOCTb
3ByKa W BBICOTa TOHA, CKOPOCTh CBETa, MOKA3aTeNIb MPEIOMJICHHUS Cpeibl), MPHU
OMMHMCAHWH TPABUIIBHO TPAKTOBATh (U3MUECKUN CMBICT HMCIOIb3YEMBIX BEIUYHH,
0o0O3HAaUeHUsT W EOUHUIBI (PU3NYECKUX BEIUYMH, HaXOIUTh (POpMYIIHI,
CBSI3BIBAIONINE JTAHHYIO (PM3MYECKYIO BEIHMYHUHY C IPYTUMU BEIMYMHAMH, CTPOUTH
rpad Ky U3y4eHHBIX 3aBUCUMOCTEH (PHU3NUECKUX BEITUYHH;

XapaKTepru30BaTh CBOMCTBA Tel, (U3NYECKHE SBICHUS U MPOIIECCHI,
MCIIOJIb3YS 3aKOH COXPaHEHUSI DHEPIHH, 3aKOH BCEMUPHOTO TATOTCHUS, TIPUHIIHII
CYTIEPITO3UIINH CYJI, TPUHIIAT OTHOCUTEIbHOCTH [ anmies, 3akoHbl HproToHA, 3aK0H
COXpaHECHHUS HWMITYJIbCA, 3aKOHBI OTPAXKCHUS W TPEIOMIICHUS CBETA, 3aKOHBI

COXpaHCHHUA 3apaJO0BOIro M MaCCOBOI'0O YMCCII IIPU AACPHBIX PCAKIHAX, IIPHU 3TOM
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JaBaTh CJIOBECHYIO (OPMYJIMPOBKY 3aKOHA M 3alHMCBIBATH €r0 MaTEMaTHYECKOE
BBIPaKEHUE;

OOBSACHATh (PU3NYECKHE TMPOIECChl U CBOWCTBAa TE€JI, B TOM YHCIE U B
KOHTEKCTE CHUTyalluil MPAaKTUKO-OPUEHTHPOBAHHOIO  XapaKTepa: BbIABIATH
MPUYUHHO-CJIE/ICTBEHHbBIE CBS3H, CTPOUTH 00BSICHEHUE U3 2—3 JIOTMUYECKUX LIAaroB ¢
OMopoi Ha 2—3 U3yYEHHBIX CBOMCTBA (PM3MUECKUX SBJICHUH, (PU3NUECKUX 3aKOHOB
WM 3aKOHOMEPHOCTEN;

pemaTh pacuéTHble 3a7a4u (OMUpaIOIINecss Ha CUCTEMY U3 2—3 ypaBHEHHI),
UCIIOJIb3YS 3aKOHBI U (hOPMYJIbI, CBSI3BIBAIOIINE (PU3NUECKHUE BEJIMUYMHBI: HA OCHOBE
aHaJau3a yCJIOBUSA 3aJa4yM 3alMChIBATh KPATKOE YCIOBUE, BBISBIATH HEIOCTAIOIINE
WIK U30BITOYHBIE JaHHBIC, BHIOUPATH 3aKOHBI M (POPMYIbI, HEOOXOIUMBIE MIJIs
peuieHns, MPOBOJWTh pAacU€Thl M OLEHHMBATh PEATMCTUYHOCTH IOJYYEHHOTO
3HaueHUs (PU3NYECKOIN BEIHUUHBI;

pacmo3HaBaTh MPOOJIEMBI, KOTOpPhIE MOXHO pEIIUTh TPHU MOMOIIHU
¢u3nuecknuXx METOJOB, HCIIOJIb3ys  ONHMCAaHUE  HUCCJIEJIOBAHMS, BBIIEIATH
IIPOBEPSEMOE IIPEAIOI0KEHNUE, OLICHUBATh IPABUIIBHOCTDH IOPSAKA IIPOBEICHUS
UCCJIEIOBAaHUs, JIeJaTh BBIBOJIbI, HHTEPIIPETUPOBATh PE3YJIbTAThl HAOIIOJACHUA U
OTBITOB; TPOBOJUTH OMBITHI 1O HAOMIOACHUIO (DU3UYECKUX SIBICHUN WIH
(u3MUecKrX CBOWCTB TeJ (M3yUeHHe BTOPOro 3akoHa HpoTOHA, 3aK0Ha COXpaHeHUs
SHEPTUHU, 3aBUCUMOCTH TEpHoja KoJeOaHWM MNPYy>KMHHOTO MasiTHUKa OT MacChl
rpy3a u KECTKOCTH MPYKUHBI U HE3aBUCUMOCTh OT aMILTUTY 1Bl MAJIBIX KOJIEOaHUH,
IPSIMOJINHEMHOE PaclHpoCTPaHEHUE CBETA, pa3joKEeHUEe OEIoro CBeTa B CIEKTD,
U3Y4YEHUE CBOWCTB M300pa)K€HHs B IUIOCKOM 3€pKajle U CBOWCTB H300pa)KeHHS
npeaMeTa B coouparoliei JInH3e, HabJI0JeHHe CIUIONIHBIX U JIMHEHYaThIX CIIEKTPOB
U3Ty4YEHHs): CaMOCTOSITENIbHO COOMpaTh YCTAaHOBKY M3 M30BITOYHOrO Habopa
00Opy/IOBaHUs, OMNUCHIBATH XOJ OMNBITAa WU €ro pe3ylnbTaThl, (HopMymnupoBaTh
BBIBO/JIBI;

MIPOBOJUTH NPH HEOOXOJUMOCTH CEPHUIO HPSIMBIX WU3MEPEHUN, Ompenensis
CpelHee 3HauYCHHUE HU3MEpseMON BelUYMHbI ((POKYCHOE paccTosiHUE coOuparouien

JIMH3bI), 000CHOBBIBATH BEIOOP CIIOCc00a n3MepeHus (M3MEepUTEIbHOTO MpUodopa);
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MPOBOJIUTh  HCCIIEIOBAHUE 3aBUCUMOCTEH  (PUBMUECKUX BEJIMYUH C
WCIIOJIb30BaHUEM TMPSAMBIX HM3MEPEHUN (3aBUCUMOCTh IMYyTH OT BpPEMEHHU IMpU
PAaBHOYCKOPEHHOM JIBUKEHHUU O€3 HaudallbHOW CKOpPOCTH, Iepuoja KoJjieOaHuit
MAaTEMAaTHYE€CKOr0 MAsITHUKA OT JJIMHBI HUTH, 3aBUCUMOCTH yIJla OTPaXEHUS CBETa
OT yrjia NaJeHUs M yrja MpelioMIeHUs OT Yyria MNaJeHus): IJIaHUPOBAThH
UCCJIEeI0BAaHNUE, CaMOCTOSATEIBbHO COOMpATh YCTAaHOBKY, (PMKCHUPOBATH PE3YyJIbTaThl
MOJIYYEHHOW 3aBUCUMOCTH (DU3WYECKUX BEJIUYUH B BUJE TaOIUI] U TIpadUKOB,
JI€7IaTh BBIBOJbI IO PE3yJIbTaTaM MCCIIEIOBAHUS;

MIPOBOJIUTH KOCBEHHbBIC U3MEPEHUS (PUBUUECKUX BETUUHUH (CPEIHSSI CKOPOCTh
U YCKOpPEHHE Tejla NMPH PaBHOYCKOPEHHOM JIBUKEHUU, YCKOPEHHE CBOOOJIHOTO
najieHus, KECTKOCTh MPYKUHBI, KOAPDUIIMEHT TPEHUS CKOJIBXKECHUS, MEXaHUYECKasl
paboTta W MONIIHOCTb, YacTOTa M Mepuoj] KojeOaHWil MaTeMaTH4ecKoro W
IPY>KUHHOTO MasiTHUKOB, ONTHYECKAs CHJIa COOMPAFOIIEH JIMH3BI, PaIUOAKTHBHBIN
¢oH): MIAaHUPOBATh HW3MEPEHHUS, COOUPATh SKCIEPUMEHTAIBLHYIO YCTAaHOBKY U
BBINIOJIHSITh U3MEPEHUS, CEAYS NPEII0KEHHON HHCTPYKIIUHU, BEIYUCIISITH 3HAUCHHE
BEJIMYMHBl M aHAJIM3UPOBATh MOJYYEHHBIE pE3YyJbTaThl C YYETOM 3aJaHHOMU
NOTPELIHOCTH U3MEPEHU;

co0JIF01aTh MpaBHJIa TEXHUKH 0€30MMacHOCTH IMpHU padoTe ¢ J1abopaTopHBIM
o0OpyZOoBaHMEM; pa3InyaTh OCHOBHBIE TMPU3HAKKA M3YYCHHBIX (PUINYECKUX
MoJIeTiel: MaTepualibHasg TOYKa, abCOIIOTHO TBEPJOE TENO, TOUYCUHBIM MCTOYHUK
CBETa, JIy4, TOHKas JIMH3a, IJAaHETapHas MOJENb aToOMa, HYKJIOHHAas MOJEIb
aTOMHOTO S7pa;

XapaKTepu30BaTh  MPUHIUIIBI  JIEWCTBUS  M3yYEHHBIX TPHOOPOB U
TEXHUYECKUX YCTPOMCTB C OMOPOM HAa UX ONUCAaHUS (B TOM YHCIE: CIUIOMETP,
JATYUKU TOJIOKEHHUSI, PACCTOSIHUSL U YCKOPEHUS, PaKeTa, 3X0J0T, OUKH, MEPUCKOTI,
doToamnmapar, ONTHYECKHE CBETOBOMABI, CIIEKTPOCKOI, O3UMETP, Kamepa
Bunbcona), ucmonb3ysi 3HaHUS O CBOMCTBAX (PU3NYECKUX SBICHUN U HEOOXOMMbIC
du3nUecKkue 3aKOHOMEPHOCTH;

UCIIOJIb30BaTh CXEMbl U CXEMATHUYHbIE PUCYHKH H3YUYEHHBIX TEXHHUYECKUX

YCTPOMCTB, HM3MEPUTEIbHBIX MNPUOOPOB M TEXHOJIOTUUYECKUX IMPOLECCOB IMpHU
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pelIeHNH y4eOHO-TIPAKTUYECKUX 3a/ad, ONTUYECKUE CXEMbl JJI1 NOCTPOCHUS
M300paKeHU B TJIOCKOM 3epKajie U1 COOUparoIIei JIMH3E;

MPUBOJUTH MPUMEPHI (HAXOIUTh UH(POPMALIMIO O IPUMEpPaX) MPAKTUUECKOTO
UCIIOJIb30BaHUSl (PU3NYECKUX 3HAHUM B MOBCEIHEBHOM XU3HHU AJi1 OOecreyeHUs
0e30macHOCTH MpH OOpallleHUd ¢ NpuOOpaMHM U TEXHUYECKUMH YCTPOWCTBAMH,
COXpAaHEHHUsS 3J0pPOBbS M COOJIIOJEHHS HOPM SKOJOTMYECKOIO TOBEJCHHS B
OKPYKAIOIIEN CPEAE;

OCYIIECTBIISITh MOMCK MHPOpMaLuu (pU3ndecKoro cojepxxanus B MIuTepuere,
CaMOCTOATEIBHO (HOPMYIUPYS MOMCKOBBIM 3aMpoC, HaXOAUTh MYTH OIpeaesICHUs
JIOCTOBEPHOCTH TOJYYEHHON HH(POpMallMM HA OCHOBE HMEIOLIUXCS 3HAHUU U
JIOTIOTHUTENbHBIX HCTOYHUKOB;

UCIIOJIb30BaTh MPU BBIMOTHEHUH YUYEOHBIX 3aJlaHUN Hay4YHO-TIOMYJISPHYIO
TuTeparypy (pusmdyeckoro conuepikaHus, CIPaBOYHbIE MaTepUalibl, PECYpChl CETH
WuTtepHer, Bnanerp NpuéMaMHu KOHCIIEKTUPOBAHHUS TEKCTa, MpeoOpa3oBaHUs
uHGOpPMAIIMK U3 OJTHOM 3HAKOBOW CUCTEMBI B JIPYTYIO;

co37aBaTh COOCTBEHHBIE IMHUCHMEHHBIE M YCTHBIE COOOIIEHHMS Ha OCHOBE
UHPOPMAIIMK U3 HECKOJBKUX UCTOUYHUKOB (PU3UYECKOTO COJIEPIKAHUS, IMyOJIUYHO
IPEACTABIATh PE3YJIbTAThl IPOEKTHOM MUJIU UCCIEA0BATENBCKON AEATEIbHOCTH, IPH
3TOM T'PaMOTHO HCHOJIb30BaTh HM3YUYCHHBIM TMOHATHMHBIM anmapar Mu3y4aeMoro
pasznena (U3MKA M COMPOBOXKIATH BBICTYIUICHHE TMIpPE3CHTAlUEe C yd4ETOM
0COOEHHOCTEH ayIUTOPUN CBEPCTHUKOB.

K xonmy obyuenus B 10 kjacce mpeamMeTHbIE pe3yibTaThl Ha 0a30BOM
YPOBHE JIOJKHBI OTpakaTh CPOPMUPOBAHHOCTD Y O0YUAIOIINXCS YMEHHIA:

UCIIOJIb30BaTh IOHATHUSA: CHCTEMA OTCUETA, MATEPUAIIbHAS TOUKA, TPAEKTOPUS,
OTHOCUTEIBHOCTh ~ MEXAaHWYECKOrO  JABWXKEHUS, jAepopMauus  (ynpyras,
IUIACTHYECKas), TPEHHE, LEHTPOCTPEMUTEIBHOE YCKOPEHHE, HEBECOMOCTb H
Neperpy3Ku, UEHTP TAKECTH, A0COIMIOTHO TBEPAOE TENO, LEHTP TAKECTU TBEPIOTO
T€la, PaBHOBECHE, MEXAaHWYECKHWE KOJeOaHMsT W BOJIHBI, 3BYK, HH(PA3BYK U
YIIBTPA3BYK, 3JIEKTPOMArHUTHBIE BOJIHBI, IIKaJla 3J€KTPOMAarHUTHBIX BOJH, CBET,

OJIM30PYKOCTh U AANBHO30PKOCTh, CHEKTPHI UCIYCKAHUS U MOTJIONICHUs, anbda-,
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Oeta- W raMMa-U3JIy4y€HHUs, HU30TONBI, sJAEpHAasi DSHEpPreTuka; (Quanyeckue u
XUMUYECKHUE SIBJICHUS, HAONIOJEHUE, IKCIEPUMEHT, MOJIENb, TUIOTE3a, CAUHUIIbI
bu3MYeCKUX BEIWYUH, aTOM, MOJIEKYyJia, arperaTHble COCTOSIHUSI BEIIECTBA
(TBEpmoe, KUIKOe, Ta3000pa3HOE), MEXaHUUYECKOE JIBIDKEHUE (paBHOMEpPHOE,
HEpAaBHOMEpPHOE, TMPSMOJUHENWHOE), TPaeKTOpus, paBHOJCHUCTBYIOIIAs CHJI,
nedopmanus (ynpyras, IUIACTUYECKasl), HEBECOMOCTb, COOOIIAIOIIMECS COCYIIbI
Macca U pa3Mepbl MOJIEKYJ, TEIJIOBOE JIBU’KEHHWE aTOMOB M MOJIEKYJI, arperaTHbie
COCTOSIHUSI BEIECTBa, KPUCTALIMYECKHE U amMop(HbIC Tena, HACHIIICHHBIN U
HEHACBIIICHHBIN Map, BIAKHOCTh BO3JyXa, TEMIIepaTypa, BHYTPEHHSS SHEPTHS,
TEIUIOBOM JIBUTaTeNb, SJIEMEHTAPHBIN AJIEKTPUUECKHUI 3apsl, 3JEKTPUUECKOe MOoJe,
NPOBOAHUKH U JUDJICKTPUKH, TIOCTOSTHHBIN 3JIEKTPUUYCCKUN TOK, MAarHUTHOE T10JIC;

paznuuarh SBJICHHUS (paBHOMEPHOE M HEPABHOMEPHOE IMPSMOJIUHEHHOE
JIBIDKCHHE, PAaBHOYCKOPEHHOE TMPSMOJMHEHHOE IBMIYKEHHUE, CBOOOJIHOE MajicHUE
TEJ, pABHOMEPHOE JIBIKEHUE 0 OKPY>KHOCTH, B3aUMOJICHCTBUE TEJ, PEaKTHBHOE
JIBUKEHHUE, KOJIeOaTeIbHOE IBUKEHUE (3aTyXalOUIUe U BRIHYKICHHBIE KoJieOaHus),
PE30HAHC, BOJHOBOE  JBWIKEHUE, OTpPaKEHHE  3ByKa, MPSMOJHHEHHOE
pacnpocTpaHeHHe, OTpaXEHUE U TMPEJOMIICHHE CBETa, IIOJIHOE BHYTpPEHHEE
OTpakeHHE CBETA, pa3jioKeHHE OeJI0ro CBeTa B CIIEKTP U CIOKEHUE CIIEKTPATbHbIX
[[BETOB, MJHUCIEPCHUS] CBETa, ECTECTBEHHAas pPaJNMOAKTUBHOCTb, BO3HUKHOBEHHE
JUHENYATOro CHeKTpa wu3nydeHus, AudQy3us, TEMIOoBOe [BMKEHUE YaCTHIL
BEI[ECTBA, PABHOMEPHOE JBWKCHUE, HEPAaBHOMEPHOE [BIDKCHHE, WHEPIIHS,
B3aMMOJICHCTBHE TEJ, PAaBHOBECHE TBEPIBIX TEJ C 3aKPEIUIEHHON OChIO BpaIlCHMUS,
nepenada JaBlieHUsT TBEPABIMH TEJNaMH, JKUIKOCTSAMH M Ta3zaMmH, aTMochepHoe
JaBJCHUE, IJIaBaHWE TeEJ, MPEBPAICHUS MEXaHWYECKOW DJHEpPruu, TEIUIOBOE
pacmipeHre W CXKaThe, TeIuionepenada, TeMjIOBOe pPaBHOBECHE, CMadyHBaHUE,
KamWUISIPHBIC SIBJICHUS, WCIIApEHUE, KOHJCHCAINS, TUIABIICHHUE, KPUCTAITU3AIINS
(oTBepaeBaHuE), KUIIEHHWE, TeIionepenaya (TEIUIONPOBOJIHOCTb, KOHBEKIIMS,
U3ITydCHHE), OJEKTpU3amus  Tel, B3aWMOJCHCTBHE  3apsoB,  JEHCTBHS
AIEKTPUUECKOTO TOKA, KOPOTKOE 3aMbIKaHNE, B3aUMOICHCTBIE MarHUTOB, JICHCTBHE

MArgvuTHOrO IIO0JII Ha IIPOBOAHHMK C TOKOM, OJJICKTPOMAIHHUTHAA I/IHI[YKHI/IH) 1o
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ONMHMCAHMIO UX XapaKTEPHBIX CBOMCTB M Ha OCHOBE OIBITOB, JI€MOHCTPHUPYIOLUIUX
JaHHOE (PU3UYECKOE SIBJICHUE;

pacno3HaBaTh  MPOSIBJIEHWE  M3YYEHHBIX  (U3MYECKUX  SIBICHUU B
OKpyXaroleM Mupe (B TOM yucie (U3NYECKUE SIBICHHS B IMPUPOJE: NPUIUBBI U
OTJIUBBI, ABMKEeHUE TIaHeT CONHEYHOM CHCTEMBbI, PEAKTUBHOE JBH)KEHHE >KMBBIX
OpraHU3MOB, BOCHPHUATHE 3BYKOB >KMBOTHBIMU, 3E€MIIETPSICEHUE, CEMCMHYECKHE
BOJIHBI, ITYHAMH, 9XO0, LIBETA TeJl, ONTUYECKUE SBJICHUS B MPUPOJIE, OMOJIOTMUECKOe
JNEUCTBUE BUAMMOrO, yIbTpadUOJIETOBOIO U PEHTIC€HOBCKOTO H3IIY4YECHHH,
€CTECTBEHHBIM paJMOaKTUBHBIM (OH, KOCMUYECKHE Jy4d, pPATUOAKTUBHOE
U3Jy4YE€HUE TPUPOAHBIX MHUHEPANOB, JCHCTBHE PAAMOAKTUBHBIX H3JIyYCHHH Ha
OpraHu3M 4YeJoBeKa, MPUMEpPHI JBMKEHUS C PA3IMYHBIMU CKOPOCTSIMHU B KUBOH U
HEXXUBOUW TMpUpOJE, ACUCTBUE CHIIBI TPEHUS B MPHUPOJE M TEXHUKE, BIUSHUE
aTMOC(EpHOro JaBJICHHUS HA XUBOW OpraHu3M, IUJIaBaHUE DPHIO, phIUYard B Teje
YeJIoBeKa, IMOBEPXHOCTHOE HATSHXKEHHWE W KalWJUISIPHBIE SIBICHHUS B TPUPOJIE,
KpUCTATBI B mpupone, usnydenue CoilHIA, 3aMep3aHue BOJOEMOB, MOPCKHE
Opu3bl, 00pa3oBaHME pOCHI, TyMaHa, HMHES, CHEra, JJIEKTPUUYECKUE SIBICHHUS B
aTMocdepe, dIEKTPUUYECTBO JKUBBIX OPraHW3MOB, MAarHUTHOE TOJIE€ 3eMJIH, Jpeid
MOJIFOCOB, POJIb MATHUTHOTO TOJISI /IS JKU3HHU Ha 3emiie, MOJIIPHOE CUSHUE), TIPH
ATOM TEPEBOJIUTH MPAKTUYECKYIO 3aJa4y B y4eOHYIO, BBIICIATH CYIICCTBEHHBIC
CBOMCTBa (MpU3HAKHN) PU3UYECKUX SIBICHUM;

OIKCHIBATh W3YYEHHbIE CBOWCTBA TNl U (PU3UYECKHUE SBIICHUS, HCIIONb3YS
¢usnyeckne BeTUMYMHBI (CpeIHss W MTHOBEHHAas CKOPOCTb Tella TpHU
HEpPaBHOMEPHOM JBUKEHUH, YCKOPEHHE, IIEpPEMEILIEHUE, IIyTh, YIJIOBas CKOPOCTH,
CHJIa TPEHMSI, CHJIa YIPYTOCTH, CHJIA TSKECTH, YCKOPEHHE CBOOOIHOTO MaJCHHUSI, BEC
TeJa, WMITYJIbC Tejla, WMMITYJbC CHJIBI, MeXaHH4eckas paboTa U MOIIHOCTb,
NOTEHIMAIIbHAs OJHEprusi Teja, MOJHATOrO HaJ IOBEPXHOCTHIO  3E€MIIH,
NOTEHIMAIbHAS SHEPTUsl CXKATOM MPY>KWHBI, KUHETUYECKas SHEPTus, MOJHas
MEeXaHWYeCKasi YHEPIHs, MEPHOJ M YacTOTa KoJeOaHui, ATMHA BOJIHBI, TPOMKOCTh
3ByKa U BBICOTa TOHA, CKOPOCTh CBETA, MOKA3aTeNb MPEJIOMIIEHUS CPEJbl, Macca,

00b€M, IMIOTHOCTh BEIECTBA, BpPEeMs, MyTh, CKOPOCTb, CPEIHSSI CKOPOCTb, CHJa
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YIOPYroCTH, CUJIA TSKECTH, BEC Tella, cuia TPeHus, AaBieHue (TBEPAOro Tena,
AKUJKOCTH, Ta3a), BHITAJKUBAIOIAS CUJIa, MEXaHUYeCKas pab0oTa, MOIIHOCTb, IJIEUO
CUJIbl, MOMEHT CWIbl, KOA()(PUIHUEHT TOJEe3HOTO JEHCTBUS MEXaHU3MOB,
KMHETUYECKasl W TMOTEHIMAIbHAS SHEPrus, TeMmrepaTrypa, BHYTPEHHSISI DHEprus,
KOJMYECTBO TEIUIOTHI, YJAENIbHasg TEIUIOEMKOCTh BEIIECTBA, YAENbHas TeIuioTa
IUIaBJICHMS], YIENbHAsl TEmIoTa NapooOpa3oBaHMs, YAENIbHAs TEIUIOTa CrOpaHMs
TOTUTMBA, KOA()PUIIMEHT TMOJIE3HOT0 JEeUCTBUS TEIUIOBOW MAaIlIMHbI, OTHOCUTEIIbHAS
BJIQXHOCTh BO3/yXa, DJJEKTPUYECKUH 3apsll, Cujla TOKa, OJIEKTPUUYECKOE
HaIpsKEHUE, COMPOTUBIICHUE MPOBOJHUKA, YJEILHOE CONMPOTUBIICHUE BEIIECTBA,
paboTa ¥ MOIIHOCTh JIEKTPUUECKOTO TOKA), MPY OMUCAHUM MPABWIHHO TPAKTOBATH
bU3UYECKUl CMBICTT HUCIIONB3YEMBIX BEJIWYMH, OOO3HAUYCHHS U  CIUHUIIBI
(bU3UYECKUX BEJIIMYMUH, HAXOJIUTh (POPMYJIbI, CBSI3bIBAIOIINE JAHHYIO (PU3HYECKYIO
BEJIMYUHY C JPYTUMHU BEJIMYHMHAMU, CTPOUTH T'paUKu M3YYEHHBIX 3aBUCHUMOCTEH
(bu3nUecKrX BEITUYHH;

XapaKTepu30BaTh CBOMCTBA Tes, (U3NYECKUE SBJICHHUS U TMPOIECCHI,
UCITIOJIb3YSl 3aKOH COXPAHEHUS! DHEPTUU, 3aKOH BCEMUPHOTO TIATOTEHHUSI, PUHLIUIM
CyNEpHO3ULINH CUJI, MPUHIINI OTHOCUTENbHOCTH ["anunes, 3akoHsl HproTOHA, 3aKOH
COXpPAaHEHHMsS] HMITYJbCa, 3aKOHBl OTPAXEHHUS M MPEIOMIICHUS CBETAa, 3aKOHBI
COXpaHEHHMs 3apsJ0BOTO M MAacCOBOIO YHUCEN MPU SAEPHBIX pEaAKUUAX, MpaBuiIa
CIOXXEHHUs cuil (BAOJIb OJHOM mpsiMoi), 3akoH ['yka, 3akoH Ilackans, 3akoH
Apxumena, IpaBuiIo paBHOBECHS pbryara (0J0Ka), «30J10TO€ MPABUIIO» MEXAHUKH,
3aKOH COXpaHEHUs MEXaHUYECKON SHEPrur, OCHOBHBIE MOJIOKEHHS MOJIEKYJISPHO-
KUHETUYECKOW TEOPUU CTPOCHUS BEIIECTBA, MPUHIIMI CYNEPIO3UIUU Mojed (Ha
KaueCTBEHHOM YPOBHE), 3aKOH COXpaHEHHUs 3apsiaa, 3aKkoH Oma 15 ydacTka UelH,
3akoH J[>koyns—JIeHia, 3aKOH COXpaHEHUs] SHEPTHUH, PU FTOM J1aBaTh CIIOBECHYIO
bOpMyIHPOBKY 3aKOHA M 3aITUCHIBATH €T0 MATEMATUIECKOE BHIPAKCHUE;

OOBSACHATh (PU3WYECKHE TPOIECChl W CBOWCTBA TEJ, B TOM YHWCIE U B
KOHTEKCTE CHUTyallull MPaKTUKO-OPUEHTHUPOBAHHOTO  XapaKTepa: BBISBIATH

MMPUYIMHHO-CJIICACTBCHHLBIC CBA3HU, CTPOUTH 00BsICHEHHE U3 2—3 JIOTHYECKUX I1aroB ¢
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OMopoi Ha 2—3 U3yYEHHBIX CBOMCTBA (PU3MUECKUX SIBJICHUH, (PU3NUECKUX 3aKOHOB
WJIA 3aKOHOMEPHOCTEN;

pemaTh pacuéTHble 3a/auu (OMUparoIIrecss Ha CUCTEMY U3 2—3 ypaBHEHHIN),
UCIIOJIb3YsI 3aKOHBI U (DOPMYJIbI, CBS3BIBAIOIINE (PU3NYECKHUE BEJIMYMHBI: HA OCHOBE
aHaiM3a YCJIOBUS 3aJlayd 3alMChIBaTh KPATKOE YCIOBUE, BBISBIATH HEAOCTAIOIINE
WIN U30BITOYHBIE JAHHBIE, BHIOMPATh 3aKOHbI M (OPMYIJbl, HEOOXOIUMBIE IS
pelIeHus, MPOBOAUTh pPacy€Thl W OLEHHUBATh PEATMCTUYHOCTH IOJYYEHHOIO
3HaYeHUsl (PU3NUECKON BEIHUNHBI;

pacno3HaBaTh NOPOOJIEMBbI, KOTOpPbIE MOXHO pEIIUTh NpH MOMOIIHU
(¢u3MUecKuX METOJOB, HCIIOJIb3ysl ONMCAaHUE  HUCCJEJO0BAHMS, BBIIEIATH
poBepsieMOe TPEJINOIOKEHUE, OLEHUBATH MPABUIBHOCTh MOPSIKA MPOBEICHUS
UCCJIEIOBAaHUs, JIeJaTh BBIBOJbI, HHTEPIPETUPOBATh PE3YJbTAThl HAOIIONCHUNA U
OTBITOB; TMPOBOJUTH OMBITHI MO HAOMIOACHUIO (PUINYECKUX SBICHUN WM
(du3nUecKrX CBOWCTB TeJ (M3yUeHHe BTOPOro 3akoHa HpoTOHA, 3aK0Ha COXpaHeHus
SHEPTUHU, 3aBUCUMOCTH NEpHoja KoJeOaHWM MNpPYy>KMHHOTO MasiTHUKa OT MacChl
rpy3a U KECTKOCTH MPYKUHBI U HE3ABUCUMOCTH OT aMIUTUTY/ bl MaJIbIX KOJIeOaHUH,
NpSIMOJIMHEHHOE PacipoCTpaHEeHUE CBETa, pa3joKeHue OeIoro CBeTa B CHEKTD,
U3Y4YCHHE CBOWCTB M300paXKCHHsI B TUIOCKOM 3€pKajie M CBOWCTB M300pakeHUS
npenMeTa B coOuparoiei InH3e, HaOM0IeHHE CIUTONIHBIX U JTMHEHYaThIX CIEKTPOB
U3JIYYCHUS): CaMOCTOSTENIbHO COOMpaTh YCTAaHOBKY M3 H30BITOYHOTO Habopa
00Opy/IOBaHUs, OINUCHIBAaTH XOJ OMNBITAa WU €ro pe3ylibTaThl, (opMynupoBaTh
BBIBO/IbI;

OPOBOJIUTh HPU HEOOXOJUMOCTU CEPHUI0 MPSMBIX HU3MEPEHHM, Ompenesss
CpelHee 3HaueHUe HM3MepseMOoil BenuuMHbI ((POKYCHOE paccTOsiHUE coOuparouieit
JIUH3BI), 000CHOBBIBAThH BEIOOP CITIOCO0a M3MEPEHUS (M3MEPHUTEIIBHOTO Tprbopa);

BBITOJHATH MIPSIMbIE U3MEPEHUS PACCTOSHUS, BPEMEHH, MACChI TeNa, 00bEMa,
CHJIBI M TeMIIepaTypbl C HCIIOJb30BAaHHWEM aHAJOTOBBIX M IHM(POBBIX MPUOOPOB,
3aMMChIBATh NOKa3aHUs MPUOOPOB € YUETOM 3aJJaHHON aOCOFOTHOM MOIPEIHOCTH

W3MEpPEHU;

49



MPOBOJUTh HWCCJICAOBAHWE 3aBHCHUMOCTEH (U3MUECKMX BEJIWYUH C
WCITOJIb30BAaHUEM TIPSIMBIX H3MEPCHHH (3aBUCHMOCTh TYTH OT BPEMEHHU IIPH
PaBHOYCKOPEHHOM JBWIKEHWW 0€3 HadaJdbHOW CKOpOCTH, Mepuoja KoJyieOaHWi
MaTEeMaTHYECKOTO MasSTHHUKA OT JJIMHBI HUTH, 3aBUCHMOCTH yTJIa OTPAKEHUS CBETA
OT yIila TaJeHus W Yyrja TpejoMJIeHHs OT yria TMajaeHus): IUIaHUPOBATh
WCCIIEIOBAaHUE, CAMOCTOATEIHHO COOMPATh YCTAHOBKY, (PMKCHUPOBATH PE3YNIbTATHI
MIOJIYYCHHOW 3aBUCUMOCTH (PU3MUYECKHX BEIIMYMH B BHUJC TAaOIUI] U TpadHKOB,
JIeNaTh BBIBOIBI 11O pe3y/IbTaTaM UCCIICIOBAHHUS;

IIPOBOJAUTH KOCBEHHBIC U3MEPCHUS (PU3HUECKUX BETUIHMH (CPEITHSIS CKOPOCTh
U YCKOPCHHE Tejla MPH PABHOYCKOPEHHOM JBWIKEHUH, YCKOPEHHE CBOOOIHOTO
najCHUS, )KECTKOCTh MPYKUHBI, KOYPPUIIMESHT TPEHUS CKOJIBKEHUS, MCXaHUUYECKasI
paboTa W MOIIHOCTh, YacTOTa M TIEPHOA KOJIEOAHWH MATEeMaTHYECKOTO W
NPYXUHHOTO MasTHUKOB, ONTHYECKasl CHJIa COOMpPAIONICH JTUH3bI, paguOaKTHBHBIH
(G oH, TUIOTHOCTH BEIIECTBA KUAKOCTH U TBEPJOTO Tea, CHUJIA TPEHUS CKOJIbKEHUS,
JaBJI€HUE BO3/yXa, BBITAIKHUBAIOIIAS CHJIA, ACHCTBYIOIIAs Ha MOTPYKEHHOE B
KHUAKOCTh TeN0, KOA(D(UIMEHT IOJIE3HOTO AEUCTBHUS MPOCTHIX MEXaHW3MOB):
TUTAHUPOBATH U3MEPEHHs, COOMPATh HKCIIEPUMEHTATIbHYIO YCTAHOBKY U BBITIOJIHATD
U3MEpEHUs, CIIeysl MPEAJIOKEHHOW MHCTPYKIIMH, BEIUUCTSATh 3HAUYCHUE BEIIMYUHBI
U aHAJIM3UPOBATh TOJYYCHHBIE PE3YNbTAThl C YYETOM 3aJaHHOW TOTPEUTHOCTH
U3MEPEHU;

coOI0aTh MpaBuiia TEXHUKA OE30MacHOCTU MpU padoTe ¢ 1abopaTOPHBIM
o0oOpyZOBaHMEM; pa3IuyaTh OCHOBHBIC TMPU3HAKKM W3YYEHHBIX (HU3UUIECKUX
MOJIeNIel: MaTepHalibHasi TOYKa, a0COMIOTHO TBEPIOE TEJIO, TOUYCUYHBIM HCTOYHHK
CBeTa, Jy4, TOHKAas JIMH3a, IUTAHETapHAs MOJElIb aTOMa, HYKJIOHHAas MOJENb
aTOMHOTO $I7Ipa; YKa3blBaTh NPHUHIIMIMBI JCHCTBUS TPHOOPOB U TEXHUYECCKUX
YCTPOMCTB: BEChI, TEPMOMETP, AMHAMOMETP, COOOIIAIONINECS COCYAbl, OapoMeTp,
phIYar, MOJABMKHBIA U HETIOABUKHBIN OJIOK, HAKJIOHHASI TNIOCKOCTH;

XapaKTepu30BaTh  TMPUHIUIIBI  JEWCTBHUS  HM3yYEHHBIX TPHOOPOB U
TEXHUYECKUX YCTPOMCTB C OMOPOW HAa WX OMHCAHUSA (B TOM YHUCIE: CIUIAOMETD,

AaTYUKHU ITOJIOKCHHUA, pACCTOAHUA U YCKOPCHHUA, PAKETa, 9XO0JIOT, OUKH, IICPHUCKOII,
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(oToanmnapar, ONTUYECKHE CBETOBO/IbI, CIEKTPOCKOI, JO3UMETP, Kamepa BuibscoHa,
MOJIIUIHUKYA, YCTPOHCTBO BOJONPOBOJA, THUIPABIMYECKHI Ipecc, MaHOMETP,
BBICOTOMED, MOPIIHEBOM HACOC, apeoOMETp, >KUJKOCTHBI TEpMOMETpP, TEPMOC,
MICUXPOMETpP, TUTPOMETpP, JIBUraTeidb BHYTPEHHErO CrOpaHMs, DSJIEKTPOCKOII,
peocTar), UCHOJb3ys 3HAHUS O CBOMCTBax (PM3MUECKUX SBICHUM M HEOOXOIUMBIE
(¢uznyueckre 3aKOHOMEPHOCTH;

UCIIOJIB30BaTh CXEMbl M CXEMAaTUYHbIC PUCYHKH H3YYEHHBIX TEXHUUYECKUX
YCTPOMCTB, M3MEPUTEIbHBIX NPUOOPOB U TEXHOJOTMYECKUX IMPOILIECCOB MPH
pelIeHN y4eOHO-TIPAKTUYECKUX 3a7ad, ONTUYECKHE CXEeMbl IS IMOCTPOEHUS
U300pa’KeHUH B IJIOCKOM 3€pKajie U coOMparonieil JInH3e;

MPUBOAUTH MIPUMEPHI (HAXOIUTh HHGOPMALIUIO O TIPUMEPaXx) MPaKTUIECKOTO
UCIIOJIb30BaHUs (DU3UYECKUX 3HAHUNA B MOBCEIHEBHOM KU3HU IJIsi 0OECTIeUeHMS
0e30MacHOCTH TPH OOpallleHuHd ¢ NpUOOpaMH U TEXHUYECKHUMHU YCTPOWCTBAMH,
COXpaHEHHUsI 3J0pPOBbS M COOJIIONEHHUS HOPM DKOJOTHYECKOTO TOBEICHUS B
OKpY’Karouien cpeae;

OCYIIECTBIISITh MOMCK MHPOpManuu (pU3nIecKoro cojiepkanus B MiuTepHere,
CaMOCTOATEIHHO (HOPMYIUPYS MOMCKOBBIM 3aMpoC, HaXOAUTh MYTH OIpEaeNICHUs
JIOCTOBEPHOCTH TOTYYEHHOW HH(POPMAlUM HA OCHOBE HMEIONIUXCS 3HAHUN U
JIOTIOTHUTENBHBIX UCTOYHUKOB; UCIIOJIH30BAThH MIPH BBHIMOJTHEHUH YUEOHBIX 3aJaHUN
HAYYHO-TIOMYJISIPHYIO ~ JTUTEPATYPy (PU3UYECKOTO COAEpN aHUS, CIPABOYHBIC
Marepualbl, pecypchl ceth VHTEpHET, BiIaleTh NpUEMaMU KOHCHEKTHPOBAHUS
TEKCTa, Ipeodpa3zoBaHus HHMOOPMAIIUU U3 OJHON 3HAKOBOUW CHCTEMBI B JIPYTYIO;

CO37aBaTh COOCTBEHHBIE IMCBMEHHBIE M YCTHBIE COOOILEHHMS Ha OCHOBE
nH(MOpPMAIMN U3 HECKOJBKUX MCTOYHUKOB (PU3UUYECKOTO COJEPIKAHUS, IMyOIUIHO
MPEACTABIATh PE3YAbTAThl MPOESKTHOM WIIA UCCIIEI0BATENbCKOM IESITENbHOCTH, PU
3TOM TPaMOTHO MCIIOJIb30BaTh M3YYCHHBIM MOHSITUWHBIM aIapar M3y4aemMoro
paznena (UMK W COMPOBOXKIATh BBICTYIUICHHE TMpE3EHTalHel ¢ ydéToMm
0COOEHHOCTEW ayJUTOPUN CBEPCTHUKOB.

I[P BBIMOJHEHUH YYEOHBIX MPOEKTOB M HCCIEAOBAHUN pacipeacisiTh

00s3aHHOCTH B rpymic B COOTBETCTBHHA C IMOCTABJIICHHBIMHU 3aJadaMM, CICIWUTH 3a
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BBIIIOJIHCHUEM IIJIaHA HCﬁCTBHﬁ, aICKBAaTHO OLICHUBATH COOCTBEHHBIN BKJIaad B
ACATCIBbHOCTL TI'PYIIIIBI, BbICTPAUBATbL KOMMYHHKATHBHOC BBaHMOHeﬁCTBHe,

YUYUTBIBAsI MHEHUE OKPYKAIOIIUX.

KoppekuunonHo-pasBuBawuasi HANPABJEHHOCTbL O0y4YeHHsI Y4eOHOIro
npeamera «DusukKa»

B xonme w3ydeHuss Quisvku y JeTed C TOKENBIMU HAPYIICHUSAMH pEYHU
IPOUCXOAUT GopMHUPOBaHUE JIMOO KOPPEKIIUS yKE UMEIONIUXCS TPEJACTABICHUN O
MPOIECCAX, UMEIOIINX MECTO B OKPYKAIOIIEM YEJIOBEKA MUPE.

B nponecce ¢opmupoBaHusi y oOydaromuxcs ¢ TSHKEIBIMUA HApYHIEHUSIMHU
peuUM Ha HarJsAJHOM W HATJISIAHO-IEMCTBEHHOM OCHOBE NPEJCTABICHUS O MOJEIH,
BeJMYMHE, OOBEKTE, pa3BUBACTCS HATJIAJIHO-IICUCTBEHHOE, O0Opa3Hoe, a 3aTeM
a0CTpaKTHOE MBITIICHHE.

BOJIBIIMHCTBO BOIMPOCOB TEM TPAKTYIOTCA C TOYKH 3PEHHS IMPAKTHUKO -
OPUEHTUPOBAHHOTO W JIMYHOCTHO OPUEHTHUPOBAHHOI'O MOAXOAOB W HAIPABJICHBI
[JIaBHBIM 00pa3oM Ha OBJAJeHHE YyYallUMHCS 3HAHWSIMH H yMEHUSIMH,
BOCTPEOOBAaHHBIMHU B TOBCEHCBHOM KW3HU, MO3BOJISIOIIUMU OPUEHTHPOBATHCS B
OKPY’KAIOIIEM MUPE.

Ananranus mporpaMMsl sl 00yUYarOIUXCs ¢ TSHKEIBIMHA HAPYIICHUSIMU peUr
3aKJIFOYAETCS B CIEAYIOIIEM

- METOJMYECKUX MPUEMAX, UCIIOJIb3YEMbIX Ha YPOKaX: MPH HMCHOJIb30BAHUH
KJIACCHOM JOCKM BCE 3allUCU YUYHUTEIEM H YYEHHUKAMH CONPOBOXKIAAIOTCS
CJIOBECHBIMM W BHJEO KOMMEHTApUsAMHU;, NPU pPAaCCMATPUBAHUU PHUCYHKOB U
rpauKOB yYHUTEIIEM HCIIONB3YETCS CIHEHUATbHBIA aJITOPUTM  IOJACTAIHHOTO
paccMaTpuBaHUs, KOTOPBIM ITOCTENIEHHO YCBaWBaeTCS OOYYAIOIIUMHUCS U A
CaMOCTOSITEILHOM  paboThl ¢  rpadHUecCKUMHU  OOBCKTaMH;  OKa3bIBACTCS
WMHIMBHUIyaJIbHAs TIOMOIIb O0YYaIOIIMMCS; IPU MPOBEACHUH MPAKTUICCKUX PadOT
MOAOUPAIOTCA  Pa3HOOOpPA3HbIE  CIOXKETHI, KOTOpPbIE  MCIOJIB3YIOTCS ISt
dbopMUpOBaHUS U YTOUHEHUS MPEICTaBICHUN 00 OKpy KaroIen JeCTBUTEIHBHOCTH,

pacIIMpeHus: KPyro3opa o0y4arommxcs;
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- KOPPEKIIMOHHON HAaIPaBJIEHHOCTU KaXX10T0 YpPOKa;

- oT0ope MaTepuania sl ypoKa U JOMAITHUX 3aJlaHui: yMEHbIIIeHHEe 00bEMa
aHAJIOTMYHBIX 3aJaHUI U MOA00p pa3HOIUIAHOBBIX 3a/1aHMIA;

- B MCHOJb30BAHUH OOJIBIIOTO KOJUYECTBA MHIUBUIYAIBHBIX Pa3laTOYHbIX
MaTepuasoB.

Ha ypokax, nist JaHHOM KaTeropuu ydamiuxcs, Tpedyercs ocoOblid pedueBoit
pexuMm. Peub mnenmarora nomkHa OBITh HEOBICTPOM, 4YETKOM, pa300puMBON C
NOJYEPKHYTON apTUKYJAIME. Takke OHA TOJKHA COCTOATh U3 KOPOTKUX U SICHBIX
[0 CMBICITY MpeAJIoKeHU. ['0OBOPUTH ¢ yyanumcs ¢ HE00X0AUMO MEJIEHHO, YETKO,
BBIpAa3UTENbHO, TpeOys TOro k€ W OT Hero. Yamie NpPOBOAUTH COBMECTHOE
POU3HOUIEHUE KOPOTKUX MPEAJIOKEHUH (CONMpSIKEHHAs pedb), pacCKa3oB, OTBETHI
Ha BOITPOCHI, 3aKPEILIsisi CAMOCTOSITENIbHBIM ITOBTOPEHUEM.

3amauu, KOTOpbIE YYHUTENb CTaBUT B Y4Ye€OHOM Mpollecce HEOoOXOIUMO
JeTAIU3UPOBATh, MHCTPYKIMHU JOJKHBI HOCUTH APOOHBIA Xapakrep, T.e. OBITh
JOCTYIIHBIMHU JUJIsI TOHUMAHUS U BBIIIOJTHEHUS.

Crapatbcst 00JIETYUTH YU€OHYIO AESITEIbHOCTh UCTIOIh30BAHUEM 3PUTEIBHBIX
Ommop Ha Yypoke (KapTuH, cxeM, TaOnul). AKTHUBU3HpPOBAaTH paboOTy BCeEX
aHaJIM3aTOpPOB (ABUTATEIBHOIO, 3PHUTEIIBHOTO, CIYyXOBOIO, KHHECTETUYECKOTO).
Jletn TOJKHBI CyliaTh, CMOTPETh, IPOTOBAPUBATH U T. 1.

[lemaror nomKEH BKIOYATh B YPOKU TPEHUPOBOUHBIE YIPAXKHEHUS 110
Pa3BUTHIO BHUMAHUSA, TAMSTH, MBICIIUTEIIbHBIX ONIEPaLlUN.

VYuurens He AOKEH 3a0bIBaTh 00 OCOOEHHOCTSAX pPa3BUTHS TaKuX JETeH,
JaBaThb KPATKOBPEMEHHYIO BO3MOKHOCTb Il OTIbIXA C LIEJIBIO NPEAYIPEKACHUA
IIepeyTOMIICHMS, IPOBOJUTH PABHOMEPHBIEC BKIIOUEHHMS B YPOK THHAMUYECKHX T1ay3
(mpumepno yepe3 10 MUHYT).

Bce npuemsbl 1 METOBI TOIKHBI COOTBETCTBOBATH BO3MOKHOCTAM YUYalTUXCS
¢ THP wu wux ocobeHHocTsIM. JleTM JIOJKHBI  HUCHBITBIBATH  YYBCTBO

y,HOBHCTBOpéHHOCTI/I N 9YBCTBO YBCPCHHOCTHU B CBOUX CHJIAX.
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TEMATHYECKOE IINTAHUPOBAHHUE

7 KIIACC
HaunmenoBanue | KoauvectBo | IIporpammuoe conep:xanue OcHoBHbBIE BH/bI J1eSITeILHOCTH 00y4ar0mXcsi
pasaesa (TeMbl) 4acos

Kypca

Paznen 1. ®usuka u

€€ poJib B NO3HAHNUU OKPYXKAIOILEro MUpa

®dusnka —Hayka o | 2 ®dusnka — Hayka 0 IPUPOJIE. BrisiBinenue paznnunii MexXy GU3NIECKUMHA U XUMUUYECKUMU TTPEBPAILICHUSIMH.
pupoJie SIBneHus NpupoIb. Pacnio3naBanue u xiaccudukanus GU3NUECKUX SBICHUN: MEXaHUYECKHUX,
dusndecKue SBICHUS: TEIJIOBBIX, MIEKTPUUECKIX, MAarHUTHBIX U CBETOBBIX. HaOmrogeHune u onrcanme
MEXaHUYECKHe, TEIJIOBBIC, (bU3UYECKUX SBICHHUI
ANEKTPUYECKUE, MAaTHUTHBIE,
CBETOBBIC, 3BYKOBBIC
dusznyeckue 2 DuU3NYECKUE BEIIMYUHBI. Onpenenenue MEeHbI JSICHHS KAl U3MEpUTEIbHOT0 ipubopa. M3mepenue
BEJTUYHUHBI N3mepenue puznyeckux JUHEHHBIX pa3MepOB TeJ U MPOMEKYTKOB BPEMEHH C YUETOM MOTPEIIHOCTEN.
Benu4MH. OU3nYecKue N3mepenne 00bE€Ma KUAKOCTU U TBEPJOTO Tena. VizMepeHue TeMieparypsl npu
npubopsl. [lorpentHocts MOMOIIH JKUIKOCTHOTO TEPMOMETPA U JaTUMKa TeMIiepaTypsl. BeinoaHeHue
n3MepeHuit MexxaynapogHas TBOPUYECKUX 33/IaHUH MO TMIOUCKY CITOCOOOB U3MEPEHUS HEKOTOPBIX (PU3UUECKUX
CUCTEeMa €UHUI] XapaKTEePUCTHK, HAIPUMEP, Pa3MEPOB MaJIbIX 00BEKTOB (BOJIOC, TPOBOJIOKA),
yIaaEHHBIX 00BbEKTOB, OOJBIINX PACCTOSIHUN, MAJIBIX TPOMEKYTKOB BPEMEHHU.
OO0cyxIeHre mpeiaraeMbIX CrocoOoB
EctectBenno- 2 Kak ¢usuka u gpyrue BriaBmkeHue runores3, 0ObsICHIIOMIMX IPOCThIE SBICHUS, HAIPUMEpP: — MOYeMy
HAy4YHBIH METOJ €CTECTBEHHbIC HAYKU U3YYalOT | OCTaHABIMBAETCS JBIKYIIEECS 10 TOPU3OHTAIBLHON MOBEPXHOCTHU TEJIO; —
MO3HAHUS npupony. EctectBeHHO- MOYEeMY B JKapKyI0 IOTr0Jy B CBETJION OJIeK 1€ TPOXIIaqHEH, YeM B TEMHOM.

HAYYHBIH METO/ IIO3HAHMS:
HaOJII0IEHKE, IOCTAHOBKA
HAYYHOTO BOIIpOCa,
BBIJIBIDKCHUE THITOTE3,
9KCIIEPUMEHT IO MPOBEPKE
TUIIOTE3, OOBICHCHUE
HAO0JII0IaeMOTO SIBJICHUS.

[Tpennoxenue cnocoboB mpoBepku runores. [IpoBeneHune uccaeaoBanus Mo
poBepke Kakoianbo runotessl. [locTpoenue mpocredmmx Mo ienei
dbuznyeckux sBIEHUH (B BUIEC PUCYHKOB WM CXE€M), HAIPUMEP MaJieHHUE
NpeaAMeTa; NPSAMOJIMHEHHOE PacIpoCTpaHEHUE CBETa
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Onwucanne GU3NIECKUX
SIBJICHUH C ITIOMOIIBIO MOJEIICH

Pasnen 2. IlepBoHavanbHble CBEJICHUS O CTPOCHUH BELIECTBA

Crpoenue 1 Crpoenue Beniecta: atombl 1 | HabmtogeHue u nHTEpripeTalysi OnbITOB, CBUAETENbCTBYIOIUX 00 aTOMHO-
BEIECTBA MOJIEKYJIbI, UX Pa3MepBbI. MOJIEKYISIPHOM CTPOCHHH BEIIECTBA: ONBITHI C PACTBOPEHUEM Pa3TMIHBIX
OmBITH, TOKa3bIBAIOIINE BellecTB B BoJie. O1ieHKa pa3MepoB aTOMOB U MOJIEKYJI C UCTIOJIb30BaHUEM
JUCKPETHOE CTPOCHHE doTtorpaduii, mOTydeHHBIX HA AaTOMHOM CHIJIOBOM MUKpockorne (ACM) —
BEIlleCTBA nabopaTtopHas pabdota mo Teme: «O1eHKa TuaMeTpa aToMa METOJIOM PSIOB (C
UCIOJIb30BaHueM (GoTtorpaduii)y. OnpeaeneHrue pa3MepoB MajbIX TE
JBr>xenue u 2 JIBr>KeHWEe 4acTuIl BENIECTBA. Hab6mronenue n 06bscHeHNE OPOYHOBCKOTO JBWKECHUSI U sIBJICHUS AU DY3UN.
B3aMMO/ICHCTBHE CBs3b CKOPOCTH JIBIKEHUS [TpoBenenue u 0ObICHEHUE OIBITOB M0 HAOIIOIEHUIO TEIIOBOTO PACUIUPEHUS
YacTHUIl BEIECTBA YacTHUIl C TEMIIEPATyPO. ra3oB. [IpoBeaeHne u 0ObSICHEHHE OMBITOB 110 OOHAPYKEHUIO CUIT
bpoyHoBckoe nBukeHue, MOJIEKYJIIPHOTO MPUTSKEHUS U OTTAJIKUBAHUSA
muddysus. Bzaumoaeiictue
YaCTHUII BEIIECTBA: IPUTSKEHUE
U OTTaJIKHUBaHUE
ArperatHblie 2 ArperatHble COCTOSTHUS Onucanue (¢ UCIOIB30BaHUEM MPOCTHIX MOJIEIICI) OCHOBHBIX Pa3IMyuuil B
COCTOSIHUS BEIIECTBA: CTPOCHUE T'a30B, CTPOEHUH Ta30B, )KUJIKOCTEH U TBEPABIX Tesl. OObACHEHUE MaJIOi CKUMAEMOCTH
BEIECTBA KUAKOCTEH U TBEPIBIX KUAKOCTEH U TBEPBIX TeJ, OOJIBIION CKUMAeMOCTH ra3oB. O0ObscHEeHUE

(KpUCTAUTMYECKHX) TEI.
B3anmMocBs3b MEKIY
CBOMCTBAMH BEIIECTB B PAa3HBIX
arperaTHbIX COCTOSIHUSX U MX
ATOMHOMOJICKYJISIPHBIM
crpoeHreM. OcoOeHHOCTH
arperaTHhIX COCTOSTHUHN BOJIBI

coxpaHeHHs GOPMBI TBEPIBIX TEN U TEKYYECTH KUAKOCTH. [IpoBeieHne OnbITOB,
JIOKa3bIBAIOIIMX, YTO B TBEPIOM COCTOSHHH BOJIbI YACTHUIIBI HAXOISATCS B CPETHEM
Janplie Apyr oT Apyra (MIOTHOCTh MEHBIIIE), YEM B JKUIKOM. Y CTAHOBIICHUE
B3aMMOCBSI3M MEX1y OCOOCHHOCTSIMHU arperaTHbIX COCTOSTHHUIA BOJIbI U
CYyILIECTBOBaHUEM BOJHBIX opraHnu3mMoB (MC — Ouomnorus, reorpadusi)

Paspen 3. JIBmxeHre U B3aNMOACHCTBHE TSI

Mexannueckoe
JIBYOKEHUE

3

MexaHn4eckoe ABUKEHUE.
PaBHOMEpHOE 1

HccnenoBanue PAaBHOMCPHOI'O ABWXXCHUSA, ONIPCACIICHUC €TI0 IIPU3HAKOB.
Ha6J'IIO,I[€HI/IC HCPABHOMCPHOT'O ABUKCHUA U OIIPCACIICHUC €T O OTJIMYHM OT
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HaunmenoBanue | KoouyecrBo | IIporpammHoe conep:xaHue OcHoBHbIEe BH/IbI /1eSITEILHOCTH 00y4aKOIINXCs
pasaesa (TeMbl) 4acos
Kypca
HEPaBHOMEPHOE JIBKEHHUE. PaBHOMEPHOTO JBIKEHUsA. OnpesiesieHne CKOPOCTH PaBHOMEPHOTO JIBUYKEHUS
Ckopoctb. CpenHsis CKOpoCTh (1apuka B )KUJIKOCTH, MOJAEIH JIEKTPUUECKOTO aBTOMOOUJIS U T.11.).
IIpY HEPAaBHOMEPHOM Omnpenenenue cpeiHell CKOPOCTH CKOJIbKEHUs OpycKa WK LIapuKa o
nBHKEeHUH. Pacuér nytu n HAaKJIOHHOM IUI0cKOCTH Pelenne 3a1a4y Ha ONpeesIeHHe IyTH, CKOPOCTH U
BpEMEHU JIBUKEHUS BPEMEHHU PaBHOMEPHOTO JIBWKEHUS. AHaIN3 rpa)uKOB 3aBUCUMOCTH IYTH U
CKOPOCTH OT BPEMEHHU

WNuepnus, macca, 4 SIBnenue nHepuuu. 3aKOH OObscHEeHNE U TIPOTHO3UPOBAHUE SIBJICHUM, 00YCIIOBICHHBIX HHEPIIUEH,

IIJIOTHOCTh nHepuuu. BzauMozeicTBue Ten | Hanmpumep, 4TO MPOUCXOJUT IPH TOPMOKEHHUN I PE3KOM MaHEBpPE
KaK IpU4YMHA U3MEHEHHUS aBTOMOOMIISI, TOYEMY HEBO3MOKHO MIHOBEHHO MPEKPATUTDh JBUKEHHE Ha
CKOPOCTH JIBUKEHHUS TEIL. BEJIOCUNIE/IE WJIN caMoKare U T. A. [IpoBeneHue u aHamus OIbITOB,
Macca kak Mepa HHEpTHOCTH JIEMOHCTPUPYIOLIUX U3MEHEHHE CKOPOCTH JIBH)KECHHUSI TEJIa B PE3YJIbTATE
Tena. [ImoTHOCTH BemecTsa. JEMCTBHS HAa HETO Apyrux Tei. Pemrenune 3agad Ha onpeneneHne Maccel Tena, ero
CBs13b IJIIOTHOCTH € 00béMa u mnotHocTH. [IpoBeeHne 1 aHaIu3 ONBITOB, JEMOHCTPUPYIOLIUX
KOJIMYE€CTBOM MOJIEKYT B 3aBHCHUMOCTb U3MEHEHUS CKOPOCTH TeJIa OT €r0 MacChl IIPU B3aUMOJICHCTBUH TEII.
enuHuIe 00bEMa BellecTa M3mepeHue maccsl Tena pa3anuHbIMU criocobamu. OnpeeneHye MIOTHOCTH Tella

B pPE3yJIbTaTe U3MEPEHHUS €ro Macchl U 00bEMa
Cuna. Bunsl cun 14 Cuna xak xapakTepucTHKa W3ydeHne B3aMMOJCHCTBUS KaK IPUYUHBI U3MEHEHUSI CKOPOCTH TeJla WU €T0

B3aumoaercTeua Tei. Cuiaa
YIOPYrocTy u 3akoH ['yka.
H3mMepenue cuibl ¢ HOMOIIIbIO
TMHaMomeTpa. SIBieHue
TSITOTCHHS U CHIIA TSKECTH.
Cuiia TSKeCTH Ha JPYTrux
m1adeTax. Bec tena.
Hesecomocth. CnoxxeHue cui,
HaIpaBJIEHHBIX MO OJHOM
npsiMoil. PaBHoAelCTBYIOIIAs
cun. Cuna tpenusd. TpeHue

nepopmanuu. Onrcanue peajbHbIX CUTyalluid B3aUMOJICHCTBUS TeJl C TIOMOIIBIO
MoJieTieil, B KOTOPBIX BBOJUTCS MOHATHE U U300pakeHHe CUJlbl. M3ydeHune cuisl
ynpyroctu. MccienoBanue 3aBUCUMOCTH CUIIBI YIIPYTOCTH OT yJUIMHEHUS
PE3WHOBOTO IIHYPA UJIM MPYKUHEI (C TOCTpOeHUEM Trpaduka). AHamu3
MPAKTHYECKUX CUTYAIIHi, B KOTOPBIX MPOSBISETCS IEHCTBUE CHIIBI YIIPYTOCTH
(ynpyrocts Msida, KpOCCOBOK, BETOK JIepeBa U Jp.). AHAIU3 CUTYallHil,
CBSI3aHHBIX C BIIEHUEM TAroTeHUs. OObsACHEHNE OPOUTATIHLHOTO IBUKECHUS
IJIAHET C UCTOJIb30BaHUEM SIBJICHUS TATOTEHUS U 3aKOHA MHepuu. M3mepenue
Beca Tella ¢ MOMOIIbIo TuHaMoMeTpa. OO0CHOBaHHUE 3TOTO criocoba u3MepeHusl.
AHanu3 1 MOJICTMPOBAHUE SIBICHHSI HEBECOMOCTH. DKCIIEPUMEHTAIBLHOE
MOJIY4YEeHHE MPAaBUIIA CIOKEHUS CHJI, HAllPaBJICHHBIX BJOJIb OJJHOU MPSAMOM.
OrnpezenieHre BEJIMUMHBI paBHOACHUCTBYIOMIEH cuil. M3ydeHne cuiibl TpeHus
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CKOJIBYKEHUS U TPEHUE ITOKOS.
Tpenue B Ipupoae U TEXHUKE

CKOJIBYKEHUS U CUJIBI TPEHUS NOKOs. McciienoBanne 3aBUCHMOCTY CHIIbI TPEHUS
OT CUJIbI AABJICHUS U CBOWCTB TPYILUXCS IOBEPXHOCTEH. AHAIN3 IPAKTUUECKUX
CUTYyallMil, B KOTOPBIX MPOSIBISAETCS JEHCTBUE CUJIbI TPEHUS, UCIIOJIb3YIOTCS
CcrocoObl €€ YMEHBIICHUS NI YBEIUYEHUS (KaTaHWE Ha JIbDKaxX, KOHbKaXx,
TOPMOKEHHE aBTOMOOMIISL, CIIOJIb30BaHUE MOIINITHUKOB, IJIaBaHUE BOHBIX
KUBOTHBIX U Jp.). Pemenue 3a1ad ¢ ucrosib3oBanueM GopMyi Ajsl pacyéra CUibl
TSYKECTH, CUJIBI YIIPYTOCTH, CHUJIbI TPEHUS

Paznen 4. JlaBnenue

TBEPIBIX TEJ, )KUJIKOCTEN U ra30B

JlaBnenue. 3 Hasnenue. CriocoOsbl AHanu3 1 00bSICHEHNE OTBITOB U MPAKTHUECKUX CUTYAllUi, B KOTOPBIX
[lepenaua YMEHBILIEHUS U YBEITHUEHUS nposBisieTcs cuia gaBieHus. O60CcHOBaHME CIIOCOOOB YMEHbILIEHUS U
JIABJICHUS nasieHus. /laBienue rasa. yBEIIMYEHUS JaBjieHus. M3ydeHne 3aBUCMMOCTH JJaBJIeHUs ra3a oT 00béMa U
TBEPJBIMU TEJIAMH, 3aBUCHUMOCTb JIaBJICHUs Ta3a OT | Temreparypsl. MzyueHne ocoOeHHOCTEH nepeadu AaBiaeHUs TBEPAbIMU TEIAMH,
KHUJIKOCTSIMU U 00BEMa, TEMIIEPATYPBI. AKHUAKOCTSAMHU U razamu. OG0CHOBaHUE PE3yIbTaTOB ONBITOB OCOOEHHOCTAMU
ra3amu Ilepenaua naBneHus TBEPABIMU | CTPOCHMS BEIIECTBA B TBEPAOM, )KUJKOM U Ta3000pa3HOM COCTOSIHUSX.
TeJIaMU, KUAKOCTAMM U razaMu. | DKCIIEpUMEHTAJIbHOE JJ0Ka3aTesbCTBO 3aKkoHa [lackans. Pemenne 3anau Ha
3akoH Ilackans pacyér naByieHus TBEPAOTO Tena
JlaBneHue 5 3aBUCUMOCTb JIaBJICHUS HccnenoBaHue 3aBUCUMOCTH JIaBJIEHUS KUAKOCTH OT IIyOHHBI IOIPYXEHUS U
KHUJIKOCTH AKHUJIKOCTH OT ITyOHHBI. IUIOTHOCTH XUJKOCTU. Habnonenne n 00bsCHEHNE THAPOCTaTHUECKOTO
[IHeBMaTHUECKHE MAIINHBL. napajiokca Ha ocHoBe 3akoHa [lackans. M3yueHue cooOmarommuxcsi cCocyioB.
I'mapocrarnyeckuit mapanokc. | Pemenue 3agad Ha pacuér gaBiaeHus xxuakoctu. OObscHEeHHe PUHLUIIA
Coobmaromumecs: cocypl. JEMCTBUS THIPABINYECKOTO IIPECCA, THEBMATUYECKUX MAIIMH. AHAIIN3 U
I'uapaBnaruecke MeXaHU3MBbI 00BsICHEHUE NTPAKTUYECKUX CUTYaLUH, IEMOHCTPUPYIOIIUX [TPOSBICHHUE
JIaBJICHUS )KUAKOCTH U 3akoHa [lackaiisi, HarpuMep NMpoLeccoB B OpraHu3Me Mpu
171yOOKOBOJJHOM HBIPSIHUU
AtmocdepHoe 6 Atmocdepa 3emiu u DKclepuMeHTallbHOE OOHapyKeHHe aTMOC(HEPHOTO JaBleHHs. AHATU3 U
JIaBJICHUE aTMoc(epHoe JaBlIeHHE. 00BsICHEHUE ONBITOB U MPAKTUUECKUX CUTYallUi, CBSI3aHHBIX C JIeiicCTBHEM

[IpnunHsI cymecTBOBaHUSA
BO3/IYIITHOW 000T0YKH 3eMITH.
Oneit Toppuuennu. Mzmepenne

aTMOC(l)epHOl"O JaBJICHHA. OObsicHEHHUE Cym€CTBOBAHUA aTMOC(l)epBI Ha 3emJie U
HCKOTOPLIX IJIaHETAX WUJIN ec OTCYTCTBHS Ha APYI'UX INIAHCTAX U .HYHG
OObsICHEHUE U3MEHCHUS IIOTHOCTHU aTMOC(I)epBI C BBICOTOM U 3aBUCUMOCTH
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aTMOC(EpHOTO JTaBIICHHS. aTMoc(epHOTO JaBJIEHUs OT BBICOTHI. Pemenne 3aaa4y Ha pacyér aTMoCchepHOTro
3aBHCUMOCTH aTMOC(EPHOTO nasieHus. M3ydenue ycrpoiicTBa GapoMeTpa-aHepoua
JTABJICHUSI OT BBICOTHI HaJl
ypoBHeM Mopsi. [Ipubops! 1uis
U3MEPEHUST aTMOC(PEPHOTO
JTaBJICHUS
[elictBue 7 JleficTBHE KUJKOCTH M Ta3a HA | DKCIEPUMEHTAIBHOE OOHApYKEHHUE ICUCTBUS KUAKOCTH U Ta3a Ha TIOTPYKEHHOE

KHUAKOCTHU U rasa
Ha IMOT'PYy’>KCHHOC B
HUX TCJIO0

IIOrPYKEHHOE B HUX TEJIO.
BrITankusaromas
(apxumenoBa) cuiia. 3akOH
Apxumena. [InaBanue tei.
Bo3nyxomnaBanue

B HUX Teno. OnpeneneHne BBITAIKABAKONIEH CHIIBI, IEHCTBYIONIEH HA TEJIO,
norpyx€HHoe B KUAKOCTh. [IpoBeneHne n o0CyxaeHre ONbITOB,
JEMOHCTPHUPYIOLIUX 3aBUCUMOCTh BBITAJKUBAIOLIEH CUIIBI, JCMCTBYIOIIEH HA
TEJO B XKHUAKOCTH, OT 00bEMA MOTPYKEHHOM B HKUAKOCTh YaCTH TENA U OT
IUIOTHOCTH KUAKOCTH. [IpoBepKa HE3aBUCUMOCTH BBITAJIKUBAIOIIEH CHIIBI,
JIEWCTBYIONIEH HA TEJIO B )KUIKOCTH, OT Macchl Tena. MccnenoBanue
3aBUCUMOCTH Beca Tejla B BOJIE OT 00bEMa MOTpyKEHHOM B AKHUJIKOCTh YaCTH
Tena. Pemenue 3an1a4 Ha IPUMEHEHNE 3aKOHA ApXUMENA U yCIIOBHS IUIaBaHUS
ten. KoHcTpynpoBaHnue apeomMeTpa Wik KOHCTPYMPOBAHUE JIOAKH U OIIPEICIICHNE
€€ rpy30nobEMHOCTH

Pazgen 5. Pabota 1 MOIIHOCTE. DHEprus

PaGora u 3 Mexanunyeckas pabora. DKCIepUMEHTAILHOE OIpeIe]ICHHEe MEXaHUYECKOM pabOThl CUIIBI TSHKECTH MIPU
MOIIIHOCTh Mo1HOCTb NaJICHUU TeJa U CHJIBI TPEHUS MPU PAaBHOMEPHOM IMEPEMEILEHUH Tella 110
TOPU30HTAIBHOM MOBEPXHOCTH. PacuéT MoImHOCTH, pa3BUBaeMoil pu NoabEMe
no niecTHuIle. Perenne 3agad Ha pacy€T MexaHM4eCcKOr paboThl M MOIITHOCTH
[Ipocteie 5 [IpocThie MEXaHU3MBI: pbIYAr, Omnpenenenre BHIUTPHIIIA B CHIIE IPOCTHIX MEXaHU3MOB Ha MPUMEPE phlyara,
MEXaHU3MBI OJI0K, HAKJIOHHAS TUIOCKOCTb. MOJIBIKHOTO M HETIOIBIYKHOTO OJI0KOB, HAKJIOHHOM MIockocTu. MccnenoBanue

[IpaBuso paBHOBeCHs pblyara.
IIpumeHneHue mpasuia
paBHOBECHs pblyara K OJI0Ky.

«3o010TO0C IIpaBHJI0» MCXAaHUKHU.

KIIJ] npocTeIX MEXaHU3MOB.

ycl0BHs paBHOBecHs pblyara. OOHapyXeHHe CBOMCTB NMPOCTHIX MEXaHU3MOB B
Pa3IMYHBIX HHCTPYMEHTAX U MPUCHOCOOICHUSAX, UCTIONb3YEMBIX B OBITY U
TEXHHUKE, a TAKXKE B )KUBBIX OPraHU3Max. DKCIEPUMEHTAIbHOE J0Ka3aTE€IbCTBO
paBeHCTBa pabOT MpH MPUMEHEHUH MPOCThIX MexaHu3MoB. Onpenenenue KITJ]
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[IpocThie MexaHU3MBI B OBITY U | HAKJIOHHOH IJIOCKOCTHU. Pelienne 3a1a4 Ha NpUMEHEHHUE MpaBujia paBHOBECHS
TEXHUKE pbruara u Ha pacuér KIIJI
Mexannyeckas 12 MexaHnnueckasi 3HEpPTHUs. DKCrepuMEHTAIbHOE OIpe/IelIeHNe N3MEHEHN KUHETUYECKOW U IOTEHIIUAIbHOMN
SHEPTUst Kunernueckas u SHEPTrUU Tella MPU €ro CKaThIBAHUU MO HAKJIOHHOM TUIOCKOCTH. DPOopMyIHpoBaHue
MOTEHIMATIbHAS SHEPTUSL. Ha OCHOBE HCCIIEI0BAHUS 3aKOHA COXPAHEHUS MEXaHUUYECKON SHEPTUH.
[IpeBpatienue oqHOTO BHAA OO0cyxieHre TpaHul] MPUMEHUMOCTH 3aKOHA COXpaHEeHUs dHepruu. Perenue
MEXaHUYECKOM 3HEpPruu B 3a/1a4 ¢ UCIOJIb30BAHNEM 3aKOHA COXPaHEHUS SHEPTUH
JIpYrou. 3aKOH COXpaHEHUs
SHEPTHH B MEXaHHKE
PesepBHoe Bpemst | 3
Bcero: 68
8 KIIACC
HaumeHoBaHue KosunuyecTBo IIporpammHoe conepkanue OcHOBHbBIE BH/IBI AeSITEJIbHOCTH 00YYAOIMXCS
pasnaeia (TeMbl) 4acoB
Kypca

Paznen 1. TeruioBrle ABIeHNA

CrpoeHue u cBOMCTBA
BEIECTBA

7

OCHOBHBIE ITOJIOKCHHS
MOJIEKYJISIPHOKHMHETHYECKOM
TEOPUHU CTPOEHUSI BELIECTBA.
Macca u pa3mepbl aTOMOB U
MoJIeKyJ. OmbITHL,
MIOITBEPKIAIOIINE OCHOBHBIE
MOJIOKEHUS MOJIEKYISIPHO-
KMHETUYECKON Teopuu. Moaenu
TBEPJOTO, )KUAKOTO 1
ra3000pa3HOro COCTOSIHUMN

HaGmogenue u MHTEpHpETaus ONbITOB, CBUICTEIbCTBYIOMNX 00 aTOMHO-
MOJIEKYJISIPHOM CTPOEHHH BEIECTBA: OMBITHI C PACTBOPEHHEM Pa3TMYHBIX
BEILIECTB B BOJIe. PenieHue 3a1a4 1o oleHUBaHUIO KOJIMYECTBA aTOMOB MITH
MOJIEKYJ B equHUIe 00bEMa BelecTBa. AHAIN3 TEKCTa JPEBHUX aTOMUCTOB
(Hanmpumep, ¢pparmenra nosmsl Jlykpeuus «O mpupojie Bewein») ¢
U3JI0KEHUEM 000CHOBAHUI ATOMHOM I'MITOTE3bI (CMBICIIOBOE YTCHUE).
Onenka yOoeAUTeNbHOCTH 3TUX 000CHOBaHMH. OOBsICHEHHE OPOYHOBCKOTO
JBYDKEHUS, SBJICHUS TUPPY3Uu U pa3Inyuii MeX,Ty HUIMU Ha OCHOBE
HOJIOKEHUH MOJIEKYJIIPHO-KHUHETHUECKOW TEOPUU CTPOEHUS BEILIECTBA.
OOBbsicHEeHHE OCHOBHBIX PA3JIMUYMi B CTPOSHHUHU I'a30B, JKUAKOCTEH U TBEPIBIX
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BeulecTBa. Kpucrannuueckre 1 | T€J C UCIOJIb30BAHUEM I0JIOKEHUN MOJIEKYIIPHO-KUHETUUECKON TEOPUH
amopodusie Tena. OObsicHeHNE cTpoeHus BemiecTBa. [IpoBeieHrEe ONBITOB 10 BhIpAIIMBAaHUIO KPUCTAJUIOB
CBOWCTB ra3oB, KUIKOCTEN U NOBAapeHHO conu niu caxapa. [IpoBeneHne n oObsICHEHHE ONBITOB,
TBEP/ABIX TEJI HA OCHOBE JEMOHCTPUPYIOIINX KaIWIISIPHbIE SIBJICHUS U SBJICHHE CMAYUBaHUSI.
MOJIOKEHUI MOJIEKYJISIPHO- OObscHeHnE PO KanWIISPHBIX SBIEHUH JUIsl TOCTYIUIEHUS BOJIBI B
KMHETUYECKOM TeOpuH. opranusM pactenuil. Habmronenue, nposeseHre U 00bsICHEHHE ONBITOB 110
CMaumnBaHue M KanwUIsIpHbIE HAOJI0JICHUIO TETJIOBOTO PACIIMPEHHS Ta30B, )KUJIKOCTEH U TBEPABIX TEII.
apneHus. TemnoBoe pacmupenue | OObsicHeHUE coXxpaHeHUs: 00bEMa TBEPABIX TN, TEKYUECTH KUIKOCTHU (B TOM
U cKaThe YHClie, Pa3HULIBI B TEKYYECTH JUISl pa3HbIX KUAKOCTEH), TaBICHUs ra3a.
[TpoBeneHue ONBITOB, IEMOHCTPUPYIOLINX 3aBUCUMOCTh JaBJIEHUS BO3/yXa
OT ero 00bEMa M HarpeBaHMsI UM OXJIAXKIEHUs, U UX OOBSICHEHHE Ha OCHOBE
ATOMHO-MOJIEKYJISIPHOTO y4eHUsI. AHAIIN3 IPAKTUYECKUX CUTYyalluH,
CBA3aHHBIX CO CBOWCTBAMH I'a30B, KUAKOCTEN U TBEPABIX TEI
Tennossie mpomeccer | 21 Temnepatypa. CBs3b OO6ocHoBaHUe PaBUIT U3MEPEHUS TemIepaTrypbl. CpaBHEHHE pa3IMYHbIX

TEMIEPATYPhI CO CKOPOCTHIO
TEIUIOBOTO JBM)KEHHUS YACTHII.
Bayrpennsis sueprus. CriocoObr
U3MEHEHHUS BHYTPEHHEH
SHEpPruu: Teronepeaaya u
coBepiieHre paboTsl. Busl
TEIUIONEPeIaun:
TEIUIONPOBOJHOCTh, KOHBEKIIHS,
uznydyenue. Konuuectso
TEIUIOTHL. Y IeJbHAas
TEIIOEMKOCTh BEILIeCTBA.
TennooOmeH U TemaoBoe
paBHOBecHE. YpaBHEHUE
TeruioBoro 6ananca. [InaBnenue
Y OTBEp/ICBaHUE

croco00B M3MEPEHHMS U K TeMiiepaTypsl. Habmronenne u o0bsIcHeHNE
OTIBITOB, JIEMOHCTPUPYIOIIUX U3MEHEHHE BHYTPCHHEH YHEPTUU Tejia B
pe3yibTaTe Terionepeaayl u padoThl BHEIIHUX ciil. HaOmonenue u
0O0BSICHEHUE OIIBITOB, OOCY)KJICHHE MTPAKTUYCCKUX CUTYaIUH,
JEMOHCTPUPYIOIIUX Pa3IUYHbIC BUIbI TEIIONEPEAaYr: TEIUIOTPOBOTHOCTD,
KOHBEKIIUIO, N3y4eHue. MccienoBanue sBICHUS TEINIOOOMEHA PU
CMEIIMBaHUH XOJIOJAHOM U Topsiueii Boibl. HaOnronenue ycraHoBICHUS
TEIJIOBOTO PaBHOBECHUSI MEX1y Fopsiueii ¥ X0JI0AHOH Booi. Onpenenenue
(M3MepeHHE) KOJIMYECTBA TEIUIOTHI, OJYYEHHOTO BOIOH MPH TEIIIOOOMEHE C
HarpeThiM METATHYeCKUM nuiauHaApoM. Onpenenenue (M3MepeHue)
yIIEIBbHOM TEIUIOEMKOCTH BellleCTBa. PeleHne 3a1a4, CBsI3aHHBIX C
BBIYHCIICHHUEM KOJMYECTBA TEIUIOTHI U TEIIOEMKOCTH TIPU TEIIOOOMEHE.
AHanM3 CUTYyaIlil MPaKTUYECKOTO MCIIOIH30BAHMS TETIJIOBBIX CBOMCTB
BEIIECTB U MAaTE€PHUAJIOB, HAIIPUMED, B IEISAX SHEPrOCOSPEIKEHUS:
TETUTOM30JISIIHS, SHEprocOeperame Kpoliii, TEPMOAKKYMYIISITOPHI U T. 1.
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KPUCTAJUIMYECKUX BEIECTB.
VY enpHas TENI0Ta NJIaBJICHHUS.
[TapooOpazoBanue u
KoHAeHcauus. Mcnapenue.
Kunienne. Y genbHas teriora
napooOpa3oBaHus. 3aBUCUMOCTD
TEeMITepaTyphbl KUTICHHS OT
aTMOC(hEepHOTO JTaBJICHHS.
BiaxxHOoCTh BO3/1yXa. DHEprus
TOTUIMBA. Y IeTIbHAS TEIUIOTa
cropanus. [IpuHIUTIEI pabOTHI
TerIoBeIX aurareneit KI1J1
TEIUIOBOTO JABUTATENs.
TemuioBble qBUTATENH U 3aIIKTA
OKpYy»Karollen cpenibl. 3aKOH
COXPaHEHUS U IPEBpaICHUS
SHEPrUU B TEILIOBBIX MPOIIECCaX

Habutonenue siBnenuii ucnapenus u KouaeHcauuu. Mcenenosanue npouecca
UCTIAPEHUS PA3INYHBIX XUAKoCcTeH. OObICHEHHE SBICHUIN HCTIAPEHUS U
KOHJICHCALIUH Ha OCHOBE aTOMHO-MOJIEKYJIsIpHOTO yueHus. Habmonenue u
00BsiICHEHUE Mpoliecca KUIIEHUs, B TOM YHCII€ 3aBUCUMOCTH TEMIIEPATYPHI
KUTIEHUS OT JaBiieHus. Onpezenenue (M3MEpPEHHEe) OTHOCUTEIbHON
BJIQXKHOCTH Bo3ayxa. HaOnroneHue npoiiecca miaBaeHus: KpUCTaUINYECKOTO
BELIECTBA, HAaIIpUMep, JibJa. CpaBHEHHE IPOLIECCOB IIIaBIECHUS
KPUCTAJUTMUECKUX TEJ M pa3MsryeHus Ipy HarpeBaHUU aMOPQHBIX Te.
Omnpenenenue (M3MepeHNe) yaeIbHON TEIIOTHI TUIABJIEHUS JIbJIA.
OObsicHEHNE SBJICHUH TUIABJICHUS U KPUCTAJUTH3allMK Ha OCHOBE
aTOMHOMOJIEKYJIIpHOTO yueHus. Perenue 3aiay, cBsI3aHHBIX C
BBIYMCIICHUEM KOJIMYECTBA TEILIOTHI B ITPOLIECCAX TEIUIONEPEAAUN IPH
IJIABJICHUU U KPUCTAUIM3AIUH, UCIIAPEHUH U KOHJICHCAMU. AHAIN3
CUTYaLNI IPAKTUYECKOTO TPUMEHEHUS SIBJICHU IJIaBJICHUS U
KpUCTAJUIM3aL1H, HAIPUMED, MMOTYYEHHE CBEPXUYUCTHIX MaTEpPUAIOB,
coJieBas Ipejka u JIp. AHanu3 paboThl U 00bACHEHUE MPUHIUIIA IeHCTBUS
TEIJIOBOTO ABUTaTelsl. BrIunciaeHne KOJIMuecTBa TEII0ThI, BBIACIAIOMIEr0Cs
IIPU CTOpPaHUU Pa3IMYHBIX BUAOB TorumBa, U KII/] nurarens. OGcyxaeHue
3KOJIOTMYECKHX MTOCIIEICTBUI UCIOJIb30BaHUS ABUTATENIEH BHYTPEHHETO
CrOpaHus, TEIJIOBBIX U THPO3JIEKTPOCTAHIIUI

Paznen 2. BJICKTPI/I‘ICCKI/IC 1 MarHuTHBIC

SIBJICHUA

DIEeKTpUYECKUe
3apsbl. 3apsKEHHbIE
Tena U Uux
B3aUMOJCICTBUSA

7

DnekTpusanusd tei. [[Ba pona
3JIEKTPUUECKUX 3apsiOB.
BzaumopericTBre 3apsi>KEHHBIX
ten. 3akoH Kynona
(3aBUCUMOCTH CHUIIBI
B3aMMOJICVCTBHUS 3apsyKEHHBIX
TE€JI OT BEJIMYMHBI 3apS0B U
pPacCTOSTHUSL MEXKy TeJIaMu).

Ha6J'II-O,I[eHI/Ie H IIPOBCACHHC OIILITOB I10 JJICKTPHU3allU TCJI IIPpH
COIMPUKOCHOBCHUH U HHHYKHHCﬁ. Ha6J'II-O,I[eHI/Ie 1 00BbICHEHHE
BBaHMOHCﬁCTBHH OJJTHOMMEHHO U pa3HOI/IMéHHO 3aPAKCHHBIX TCII.
OObscHEHUE IIpUHOUIIA JIENCTBUSA 9JICKTPOCKOIIA. OObsCHEHUE SIBJICHHUH
QJICKTpU3alu IIpHU COITPUKOCHOBCHUU TCJI U HHHYKHHeﬁ C UCIIOJIb30BAHHUEM
3HAaHUI 0 HOCHUTEIAX QJICKTPUYCCKHUX 3apsa10B B BCHICCTBC. Pacno3naBanue u
0OBsICHEHHUE SBIICHUI QJICKTPpU3alluu B MMOBCEIHEBHOM JKM3HH. Ha6J'IIO,[[eHI/Ie
1 0OBSICHEHHE OTIBITOB, MJUTFOCTPUPYIOINNUX 3aKOH COXPAHCHUS
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DIEKTPUUYECKOE TIOJIE.
Hanpsxénnocts
aneKTpudecKkoro noJist. [IpuHnun
CYIEPIO3UINH AIEKTPUUECKUX
roJjieit (Ha KaueCTBEHHOM
ypoBHe). Hocurtenun
ANEKTPUYECKUX 3aps/IO0B.
DIIeMEHTapHBIN 3JIEKTPUYECKAN
3apsa. CtpoeHue atoma.
[IpoBOTHUKY U TUAIIEKTPUKH.
3aKOH COXpaHEHUs
AIIEKTPUYECKOT 0 3apsija

ANIEKTpHUUECKOTO0 3apsaa. HaboneHne onbIToB 0 MOJISIMPOBAHUIO
CUJIOBBIX JIMHUM 3EKTpUUYECKOTO 1oJjisi. McciienoBanue qeicTBus
3JIEKTPUYECKOTO MOJISI HA TPOBOJIHUKH U TUJIEKTPUKH

[ToctostHHBII
AIEKTPUYECKUN TOK

20

DIIEKTPUYECKUI TOK. Y CIIOBUS
CYIIIECTBOBAHUS AJICKTPUUECKOTO
ToKa. ICTOYHHUKH MOCTOSTHHOTO
TOKa. JIeMCTBUS IIEKTPUUECKOTO
TOKa (TEMIOBOE, XUMUYECKOE,
MarHuTHOE). DJIEKTPUUECKUH
TOK B JKHJKOCTSAX M rasax.
DnekTpuyeckas uenb. Cuiia
TOKa. DJEKTPUUECKOE
HanpspkeHue. ConpoTUBIICHUE
MPOBOJHUKA. Y ACJIbHOE
CONIPOTHBIICHHUE BEIIECTBA.
3akoH OMa Juig ydacTKa LeMu.
IlocnenoBaTenbHOE U
napajjieIbHOE COCTMHEHUE
npoBOAHUKOB. PaboTta u
MOIIHOCTb 3JIEKTPUUECKOTO

HabGmronenue pa3nuaHbIX BUIOB IEHCTBHS JIEKTPUUECKOTO TOKA U
0OHapy)XEHHE 3TUX BUJIOB JCHCTBUS B MOBCEIHEBHOM Ku3HU. Habmonenne
BO3HUKHOBEHHUSI TA30BOT0 pa3psijia U JIEKTPUUECKOTO TOKA B )KUJIKOCTH
COopka 1 UCIIBITAaHUE DJICKTPUUECKOMN 1IN MMOCTOSTHHOTO ToKa. M3mepeHue
CHJIBI TOKA aMIiepMeTpoM. M3amepeHue JIeKTpUIeCcKOro HanpsKeHUS
BoJIbTMETpOM. [IpoBeieHrEe 1 0OBSICHEHNE OTIBITOB, JEMOHCTPUPYIOIIHNX
3aBUCHUMOCTb DJICKTPUUECKOTO CONMPOTHBIICHHUS ITPOBOIHUKA OT €0 JUTUHBI,
IJIOIA U TIOTIEPEYHOTO CEYCHHS M MaTepuaia. MccienoBanue 3aBUCUMOCTH
CHJIBI TOKA, ITPOTEKAIOIIEr0 Yepe3 Pe3UCTOp, OT CONPOTUBIICHHS PE3UCTOPA U
HarpspKeHus Ha pesuctope. [IpoBepka mpaBuia CIOKEHUS HAPSHKESHUN TIpH
MOCIIeZIOBATEIbHOM COEIMHEHUU JIBYX pe3ucTopoB. [IpoBepka npaBua s
CHWJIBI TOKA MPH MapajlieIbHOM COSMHEHHH PE3UCTOPOB AHAIN3 CUTYaIUil
MOCJIEIOBATEILHOTO U NapaJIJICIbHOTO COSTUHEHHUS TPOBOJHUKOB B
JIOMAITHUX AJIEKTPUUECKUX ceTsX. Pellenne 3ai1au ¢ uCnoyib30BaHUEM
3akoHa OMa u Gpopmys pacuéra AMEKTPUIECKOTO CONPOTUBICHUS MTPU
MOCJIEI0BATEILHOM U MapajieIbHOM COEAMHEHUH MPOBOJHUKOB.
Omnpenenenne pabOTHI ANMEKTPUIECKOTO TOKA, MPOTEKAIOIIETO Yepe3
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Toka. 3akoH Jlxoynsi—Jlenna. pesuctop. OnpeaeneHre MOITHOCTH IEKTPUIECKOTO TOKA, BBIACIAEMON Ha
DNEeKTPUYECKUE LIETIH U pesuctope. MccnenoBanne 3aBUCUMOCTH CUJIBI TOKA Y€pe3 JIAMIIOYKY OT
MOTPEOUTENN IEKTPUUECKON HanpspkeHus Ha Heil. Onpenenenue KI1/] narpesarens. Mccnenosanue
sHepruu B O0bITy. KopoTkoe npeoOpa3oBaHus SHEPTUH TIPH MOTBEME TPy3a dIEKTPOIBUTATEIIEM.
3aMbIKaHUE OObsicHEeHUEe YCTPONCTBA U MPUHITUTIIA JCHCTBUS TOMAIITHUX
3JIEKTpOHArpeBaTeNbHbIX TPHOOPOB. OOBsACHEHNE IPUYUH KOPOTKOTO
3aMbIKaHUA U MPUHIMIIA JEHCTBUSA IJTABKUX MIpeoXpaHuTeen. Pemenne
3a/1a4 ¢ UCNOJIb30BaHMeM 3akoHa Jxoyns—Jlenna
MaruuTHsbIe SBJIeHHST | 6 ITocTossHHBIC MarHUTHI. HccnenoBanre MarHUTHOTO B3aUMOJIEHCTBUS OCTOSHHBIX MArHUTOB.
BzaumMopelicTBre OCTOSHHEIX N3y4yeHne MarHuTHOTO TOJISI TOCTOSTHHBIX MAarHUTOB MPU UX 00BETMHECHUH U
MarduToB. MarHUTHOE MOJIE. paznenenuu. MccnenoBanre MarHUTHOTO B3aMMOICHCTBUSI TIOCTOSTHHBIX
MarsuTHOE 1oJyie 3eMJIH U €ro MAarHuToB. M3ydeHne MarHuTHOTO MOJIs MOCTOSSHHBIX MAarHUTOB TIPH UX
3HAYCHHE NI KU3HH Ha 3emiie. | oObeIuHEeHNH U pa3eneHuu. [IpoBeeHre OnbITOB 10 BU3YAIU3AIIUHN TTOJISI
OnbiT OpcTena. MaruutHoe MOCTOSSHHBIX MarHUTOB. V3yueHue ABjIeHNs HaMarHWYMBaHUs BEIIECTBA.
MOJI€ ANEKTPUUYECKOTO TOKA. UccnenoBanue neicTBUA AJIEKTPUUECKOTO TOKA HA MATHUTHYIO CTPEJIKY.
[Ipumenenue snekTpomaruutoB | [IpoBeneHue onbITOB, IEMOHCTPUPYIOIIMX 3aBUCUMOCTb CUJIbI
B TexHUKe. /leiicTBue B3aUMOJICCTBUS KAaTYIIKK C TOKOM U MarHWTa OT CUJIbI U HAIIPABJICHUS TOKA
MAarHMTHOTO TIOJISl HA TPOBOJAHUK | B KaTylIKe. AHAIU3 CUTYyal[ui MPAKTUYECKOTO MPUMEHEHUS
C TOKOM. DJIEKTPOJIBUTATEIIb AJICKTPOMArHUTOB (B OBITOBBIX TEXHUUYECKUX YCTPONCTBAX,
ITOCTOSIHHOTO TOKA. MPOMBIIIUICHHOCTH, MEIMIIMHE). M3ydeHne neicTBUs MAarHUTHOTO OIS Ha
Hcnons3oBanne IIPOBOJIHUK C TOKOM. M3yueHue aeicTBus snekrpoasurarens. Mizmepenue
3JIEKTPOJIBUTATENCH B KIIJ[ snexTpoaBurarenbHoi ycTaHOBKU. Pacnio3HaBanue v aHanu3
TEXHUYECKUX YCTPONCTBAX U HA | Pa3IMYHBIX IPUMEHEHHH 3JIEKTpOABUTaTeNeH (TpaHCIOPT, OBITOBLIE
TPaHCIOPTE yCTpOIicTBa U Jp.)
DneKTpoMarHuTHas 4 Omnebitel @apazes. SBnenue OMBITHI 110 UCCIEIOBAHUIO SIBJICHUS AIEKTPOMAarHUTHON MHIYKIUU:
WHTYKI U 3JIEKTPOMArHUTHOW MHIYKIUH. UCCIeI0BaHUE U3MEHEHU I 3HAaUeHUS M HAlIPABJICHUSI MHAYKIIMOHHOTO TOKa

IIpasuiio Jlenna.
Onekrporeneparop CriocoOsl

IMOJIYYCHUSA BHCKTqueCKOﬁ
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SHEpPruu. DIEKTPOCTAHLIUY Ha
BO300HOBIISIEMBIX UCTOYHHUKAX
SHEPruu
PesepBHOE Bpemst 3
Bcero: 68
9 KITIACC
HaunmeHnoBanme KosmmuectBo | IIporpammHuoe coaepxkanue OcHOBHBIE BHABI 1eITEILHOCTH 00y4ar0MXcst
pasaesa (TeMbl) 4acoB
Kypca

Pazgen 1. Mexanudueckue sIBICHUA

MexaHndeckoe
NIBUKEHUE U CIIOCOOBI
€ro OMuCaHus

7

Mexannueckoe OBUKEHHUE.
MarepuanbHas Touka. Cucrema
0oTc4€Ta. OTHOCUTEIBHOCTb
MEXaHUYECKOTO JBUKEHUS.
PaBHOMEpHOE NpSMOJIMHEIHOE
nBuxeHue. HepaBHomepHoe
HNPSIMOJIMHEMHOE JBUYKEHUE.
Cpennsisi 1 MTHOBEHHas
CKOPOCTb TeJla IpU
HEPaBHOMEPHOM JIBH>)KEHHH.
Ycekopenue. PaBHOycKOpeHHOE
NPSIMOJIMHEMHOE JBUYKEHUE.
CBobOoHoe mageHue. OnbIThI
lNanunes. PaBaomepHoe
JBUKEHHE 110 OKPY>KHOCTH.
Ilepron u yacTora oOpaleHusl.

AHanus 1 00CyX/IeHHEe PA3IUYHBIX TPUMEPOB MEXaHUUYECKOTO JABHKEHHUS.
OO6cyxieHre rpaHull IPUMEHUMOCTH MOJIETH «MaTepUuaabHas TOUKa.
Onucanne MEXaHNYECKOTO JBMKEHUSI pa3IMuHbIMU clioco0amu (ypaBHEHUE,
Tabnuua, rpaduk). AHaIN3 )KU3HEHHBIX CUTyallul, B KOTOPBIX MPOSBIISIETCS
OTHOCHUTEJIbHOCTh MEXaHHUECKOT0 JBMKeHUs. HabmoieHre MexaHnueckoro
JBUKEHUS TeJla OTHOCUTEIHHO pa3HbIX Tel oTcuéra. CpaBHEHUE MyTel U
TPAeKTOPUH JIBMKEHUS OJTHOTO U TOTO K€ TeJla OTHOCUTENILHO Pa3HBIX Tell
oTcuéra. AHanu3 TekcTa ['anumnes 00 OTHOCUTEIHLHOCTH JABMKECHUS;
BBITIOJTHEHHE 33/IaHUi TI0 TEKCTY (cMbIcIoBOe uTeHue). OnpeneneHue
CpeIHEN CKOPOCTH CKOJIBKEHHUs OpycKa WK ABMKCHUS [IapUKa I10
HAKJIOHHOM TJIOCKOCTU. AHANU3 U 00CYXKIEHHE CITIOCOOOB MPUOIHKEHHOTO
oTpe/eNieHrsI MTHOBEHHOH ckopoctu. OnpeeneHue CKOpOCTH
PaBHOMEPHOTO JIBIKEHUS (IIapHUKa B KUIAKOCTH, MOJIENH ANEKTPUIECKOTO
aBTOMOOWIIA U T. 11.). OnpeaeneHue myTH, MPOUICHHOTO 33 JTaHHBIN
MIPOMEXKYTOK BPEMEHH, U CKOPOCTH TeJja Mo rpauKy 3aBUCUMOCTH MyTH
pPaBHOMEPHOTO JBIKEHUS OT BpeMeHH. OOCYK/IeHHE BO3MOKHBIX
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JIuneliHas U yriaoBas CKOPOCTH
[HenTpocTpemMuTenbHOE
YCKOpEHHUe

NPUHITUIIOB ACUCTBHS MPHOOPOB, U3MEPSIONINX CKOPOCTH (CITUIOMETPOB).
Brruncnenue nytu 1 CKOPOCTH IPHU PAaBHOYCKOPEHHOM MPSAMOIMHENHOM
JIBUKEHUH Tena. OnpeneneHne NpoiIeHHOrO MyTH U YCKOPEHUST IBUKEHUS
Tena 1o rpaguKy 3aBUCUMOCTH CKOPOCTH PaBHOYCKOPEHHOTO
IIPSIMOJIMHEMHOTO JIBM)KEHUS Tella OT BpeMeHU. [IpoBepka runoTessl: eciu
IIPU PaBHOYCKOPEHHOM JIBI)KEHUH 0€3 Ha4yaJIbHOM CKOPOCTH IYTH OTHOCATCS
KaK psIi HEYETHBIX YUCEJI, TO COOTBETCTBYIOINE TPOMEXYTKHA BPEMEHHU
oanHakoBbl. OnpeneneHre yCKOpeHus Tela IPU paBHOYCKOPEHHOM
JBUKEHHH 10 HAKJIOHHOM INTIOCKOCTH. MI3MepeHne neproia 1 4acToThl
oOpaleHus Tena o OKpykHocTH. OnpeaeneHne CKOpoCTH PaBHOMEPHOTO
JBHKECHHUS TeJla IO OKPYKHOCTH. Pemenne 3a1a4 Ha onpesesieHue
KMHEMAaTUYECKUX XaPaKTEPUCTUK MEXaHUYECKOTO JBUKCHUS Pa3IUYHbIX
BUOB. PacriozHaBaHue U NpuOIMKEHHOE ONMCAaHUE Pa3IMYHBIX BUJOB
MEXaHMUYECKOTO IBMKEHUS B IIPUPOJIE U TEXHUKE (Ha IpuMepax cBOOOIHO
Na/IaloIIMX TeJ, JIBM)KEHUS )KUBOTHBIX, HEOECHBIX TeJl, TPAHCIIOPTHBIX
CPEJICTB | JIp.)

BsauMmopneiicTBue Ten

13

[TepBriii 3akoH HproToHA.
Bropoii 3akon HeroToHa.
Tpetuii 3akoH HeroToHa.
[IpuHIMT cyneprno3uIiuy CHll.
Cuna ynpyrocru. 3akoH I'yka.
Cuna TpeHusi: cujia TpeHUS
CKOJIb)KEHUS, CHJIa TPEHUS
MOKOSI, IPYTrye BUIbI TPCHHUSL.
Cuiia TSKeCTU U 3aKOH
BCEMUPHOTO TATOTEHUS.
Yckopenue cBoOOTHOTO
najeHus. JIBrxeHue miaHeT
Bokpyr CousiHna. IlepBas

Ha6J'II-OI[CHI/Ie n O6CY)KI[€HI/I6 OIBITOB C ABMXKCHUEM TECJIa IIPU YMCHBIICHUU
BJIMAHHUA APYTrUX TCII, MPCIATCTBYIOIIUX IBUKCHUIO. Amnanm3s Tekcra
I"anmnes ¢ onmmcanyeM MBICJICHHOTO OKCIIEpUMCHTA, 060CHOBBIBaI-OH_[CFO
3aKOH MHEPIHHU; BBIIIOJIHEHUEC 3a,HaHHI>'I I10 TEKCTY (CMBICJ'IOBOC I‘ITeHI/Ie).
O6CY)K)I€HI/IC BO3MOJXHOCTH BBIIIOJIHCHUSA 3dKOHA MHCPLUHU B PA3JIMIHBIX
cuCTeMaxX OTCUETA. Ha6J'IIOI[eHI/Ie n O6C}’)KI[€HI/IC MCXaHUYCCKUX ﬂBHeHHﬁ,
MMPOUCXOAINUX B CUCTEMC otcuéTa «Tenexkar IIpu eé PaBHOMCPHOM U
YCKOPCHHOM JABUKCHUHU OTHOCHUTCIIBHO KaOuHeTa (1)I/I3I/IKI/I. I[eﬁCTBHH C
BCKTOPAaMHU CUJI: BBIIIOJIHCHUC 3aJJaHUM 110 CJIOKEHHIO U BRIYUTAHUIO
BCKTOPOB. Ha6J’IIO,Z[eHI/Ie /M MMPOBCACHUEC OIIBITOB, ACMOHCTPUPYIOLIUX
3aBUCHUMOCTB YCKOPCHHUS TCJIa OT HpI/IJIO)KeHHOI\/’I K HEMY CUJIbI U MACChI TCJIa.
AHanm3 1 00bsSCHEHUE SIBJICHUI C UCIIOJb30BAHHEM BTOPOT'O 3aKOHaA
HrerotoHa. Pemenue 3agad ¢ HCIOJIb30BaHUEM BTOPOT'O 3aKOHA HrrotoHa 1
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KOCMHYECKasi CKOPOCTb.
HeBecomocTts u neperpysku.
PaBHOBECHE MaTepHalIbHOM
TOYKU. AOCOIIOTHO TBEPJIOE
teno. PaBHoBecHe TBEPAOTO
TeJla ¢ 3aKPEIUIEHHOMN OChIO
BpaieHuss. MOMEHT CUIIBI.
LenTtp TsKECTH

npaBuia cioxeHus cui. OnpeneneHue sKECTKOCTH MPYKUHBL. AHATN3
CUTYaIuH, B KOTOPBIX HAOIIONAIOTCS yIIpyrue AeopMaruu, u ux
00BsSICHEHUE C MCTIONB30BaHueEM 3akoHa ['yka. Pemenne 3a1a4 ¢
MCIIOJIb30BaHUEM 3akoHa ['yka. MccnenoBanne 3aBUCUMOCTH CUJIbI TPEHHUS
CKOJIBXKEHUS OT CHJIBI HOpMabHOTO JaBiieHus. OOCyXIeHne pe3yinbTaToB
uccienoanus. OnpeneneHue ko3 uiueHTa TPeHUs CKOJIbKEHHUS.
N3mepenue cuiibl TpeHMs NOKos. Pelenne 3a1a4d ¢ MCnoyib30BaHUEM
(bOpPMYITBI TSI CHITBI TPEHHS CKOJTBKEHUS. AHAIIN3 IBY)KEHUS TEJ TOJIBKO
MO AEUCTBUEM CHIBI TSDKECTH — cBOOOAHOTO mageHust. O0bIcHeHne
HE3aBHUCHUMOCTH YCKOPEHHUsI CBOOOHOTO MaIeHUs OT Macchl Tena. OreHka
BEJIMYUHBI CHJIbI TSATOTEHUS, JEHCTBYIOIIEH MEX Ty IBYMS TeaamMu (s
pa3HbIX Macc). AHaIKU3 ABMKEHUS HEOECHBIX TeJl MO/ JeHCTBUEM CHJIbI
TATOTEHUS (C UCIIOJIb30BAHUEM JIOTIOJIHUTEIBHBIX HUCTOUHUKOB
uHpopmanun). Pemenue 3a1a4 ¢ UCMosIb30BaHUEM 3aKOHA BCEMUPHOTO
TATOTEHUS U GOPMYJIbI IS pacuéTa CHIIbI TSDKECTH. AHAIU3 OPUTHHAIBHOTO
TEKCTa, ONKCHIBAOILETO MPOSIBJICHUS 3aKOHA BCEMUPHOTO TATOTEHNUS;
BBITIOJTHEHHE 3a/1aHUi IO TEKCTY (cMbIciaoBoe urenue). Habmonenue u
00CcyXJIeHHE OIBITOB M0 U3MEHEHHUIO Beca Teja MPU YCKOPEHHOM JIBUKEHHH.
AHanu3 ycloBUM BOZHHUKHOBEHUSI HEBECOMOCTH U Meperpy3ku. Pemenue
3a/1a4 Ha OIPEJECIICHNE BECa TEJa B PA3JINUHBIX YCIOBUIX AHAIU3 CUJI,
JEHCTBYIOLIMX Ha TeJIo, MOoKosIieecs Ha onope. OnpeaeneHye HeHTpa
TSYKECTU PA3JIMUHBIX TeJl

3aKOHBI COXpaHCHHA

HNmnynsc tena. M3menenue
umnyibca. IMITysbe cuisl.
3aKOH COXpaHEHHs UMITYyJIbCa.
PeakTuBHOE NBMKEHHE.
MexaHnuueckas paboTa u
MolHocTh. PaboTa cun
TSDKECTH, YIIPYTOCTH, TPEHHUS.

Habmonenue u o0CcyxieHre ONBITOB, IEMOHCTPUPYIOIIUX TIEpeaady
UMITyJIbCa MPU B3aUMOJICHCTBUH TEJI, 3aKOH COXPAHEHHSI UMITYJIbCa TPU
a0COIOTHO YIIPYrOM M HEYNIPYroM B3aUMOJICHCTBUU Tell. AHATU3 CUTYyallui
B OKPY’KaIOIlIeH )KU3HU C UCIOJIb30BAHUEM 3aKOHA COXPAHEHUS UMITYJIbCA.
Pacnio3naBaHue sIBIEHUS peaKTUBHOTO JBUKEHUS B IPUPOJIE U TEXHHUKE.
[IpuMeHeHne 3ak0OHa COXpaHEHUsI UMITYJIbCA JUIsl pacuéTa pe3ysibTaToB
B3aMMOJICHCTBUS Tel (Ha MpUMepax HEYNPYyroro B3auMoACHCTBUS, YIIPYTOro
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CBs13b SHEpruu U paboThI.
[TorenumanpHas 3HEprUs TENA,
ITOJHATOTO HaJ| [IOBEPXHOCTBIO
3emun. [loTeHManbHas SHEPrust
CKaTOM MPYKUHBI.
Kunernueckas sneprus.
TeopeMa 0 KHHETHYECKOM
SHEPIruH. 3aKOH COXpPaHEHUs
MEXaHUYECKON PHEPTUH

LEHTPAJILHOTO B3aMMOJICHCTBUS IBYX OJIMHAKOBBIX TEJI, OJHO U3 KOTOPBIX
HENOJIBUXKHO). Perienue 3ajau ¢ MCHOJIb30BaHUEM 3aKOHA COXPAHEHUS
umnyibca. OnpeaeneHue padoThl CUIIbI YIIPYTOCTH MPHU MOAbEME Tpy3a C
MCII0JIb30BAaHUEM HETOIBUKHOIO U TIOJIBHKHOTO O510KOB. M3mMepenne
MOIIHOCTH. MI3MepeHne NOTEeHINAIBHON SHEPTUH YIIPYTO
nehopMUPOBaHHON NMPYKUHBL. I3MepeHrne KHHETHIECKOW SHEPT UM Tela 1o
JUIMHE TOPMO3HOTO ITyTH. DKCIIEPUMEHTAIILHOE CPABHEHNE U3MEHEHUS
MTOTEHIMATbHOW 1 KHHETUYECKON SHEPTUH Tena MpU ABUKEHUU TI0
HAaKJIOHHOM TUIOCKOCTH. DKCIEPUMEHTAIbHAS TPOBEPKA 3aKOHA COXPAHEHUS
MeXaHWYeCKOU aHepruu npu cBoO6oJHOM najaeHuu. [IpuMenenue 3akoHa
COXpaHEHUsI MEXaHWYECKON SHEPTHUH JUIsl pacyéTa NOTEHIMAIBHON 1
KMHETUYECKOW dHEprui Tena. Pemenue 3a1a4 ¢ UCIIOIB30BAHUEM 3aKOHA
COXpaHEHUsI MEXaHUYECKON IHEPTrUn

Pasnen 2. Mexanndeckue KoOJIEOaHUA U

BOJIHBI

Mexaunueckue 4 KonebarensHoE nBMKEHHE. HabGmronenue konebanuii Mo ASMCTBUEM CUJT TSDKECTU U YIIPYTOCTH U
KoJIeOaHus OCHOBHBIE XapaKTEPUCTUKH 0OHapy)XeHHE MOJ00HBIX KOJICOAHHI B OKPY)KAIOIIIEM MHUPE. AHAIH3
KOJIeOAHUH: TIEPUOJI, 4acToTa, KoJIeOaHUH rpy3a Ha HUTH M Ha nipykuHe. Onpe/iesieHne 4acTOTh
aMIUTATY1a. MaTeMaTn4ecKuil 1 | KoJieOaHMi MaTeMaTHIeCKOro U PY)KMHHOTO MasiTHUKOB. HaOroienue u
NPY)KHHHBIA MasTHUKH. 00BsICHEHHUE SBJICHHUS pe30HaHca. Mccie0BaHe 3aBUCUMOCTH TTIEPHO 1A
[IpeBpatenue sHeprun npu KOJIeOaHUH TIOIBEIIICHHOTO K HUTH I'Py3a OT JUTMHBI HUTH. [IpoBepka
K0JIeOATEILHOM JABIKECHHH. HE3aBUCHMOCTH MEPU0JIa KOJIeOAHH Ipy3a, TOIBEIICHHOTO K JICHTE, OT
3aryxaromue KoneOaHus. Macchl rpy3a. Habmronenue u o0cyxaeHre OMbITOB, IEMOHCTPUPYIOIINX
BrIHyXIeHHBIE KOJICOaHusI. 3aBHCHUMOCTD TIepHOJIa KOJIeOaHU IPY)KUHHOTO MassTHUKA OT MacChl Ipy3a U
Pe3onanc XKECTKOCTH MPYKUHBL. [IpuMeHeHnEe MaTeMaTHYECKOTO U IPY>KUHHOTO
MasiTHUKOB B KauecTBe MOJENEH s OnucaHus KoJleOaHuii B OKpYKaroIleM
mupe. Perienne 3a1a4, CBSI3aHHBIX C BEIYUCICHUEM WU OIEHKOM YaCTOTHI
(mepuona) xonebanuii I3smepeHue ycKkoOpeHus CBOOOHOTO MaACHUS
MexaHn4uecKkue 6 MexaHH4ecKye BOJIHBI. OO6HapyKeHue 1 aHaTU3 BOJIHOBBIX SIBJICHHUH B OKPYXKAIOIIEM MHpE.

BOJIHBI. 3BYK

CBoiicTBa MEXaHUYSCKUX BOJIH.

Ha6J'IIO,I(€HI/Ie pacipoCTpaHCHUA NPOJOJIbHBIX U ITONICPCUYHBIX BOJIH (Ha
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[IpononbHbIE U IOTIEPEUHbIE
BOJIHBI. J[JIMHA BOJIHBI U
CKOPOCTb €€ paclpOCTPaHEHHUS.
MexaHn4deckre BOJHBI B
TBEPJIOM TeJIe, CEHCMUYECKHE
BOJIHBI. 3BYK. ']pOMKOCTB 3ByKa
U BbICOTA TOHA. OTpakeHue

3Byka. UH(Dpa3Byk u yabTpa3Byk

MOIeNN) ¥ OOHApYKEHHE aHAIIOIMYHBIX BUJOB BOJIH B IPUPOJE (3BYK,
BOJIHBI Ha BOJI€). Bbruncinenue yMHbI BOJHBI U CKOPOCTH PacIpoOCTPaHEHUS
3BYKOBBIX BOJIH. DKCIEPUMEHTAIbHOE OIPEICTICHNE IPAHUL] YACTOTHI
CIIBIIIMMBIX 3BYKOBBIX KoJieOanui. HabmroieHre 3aBUCMMOCTH BBICOTHI
3BYyKa OT YacTOTHI (B TOM YHUCJIE, C UCIOIb30BAaHUEM MY3bIKAJIbHbIX
uHCTpyMeHTOB). Habmtonenue n oObsicHEHUE SIBIEHUS aKyCTHUECKOTO
pe3oHaHca AHaIU3 OPUTHHAIBHOIO TEKCTA, MOCBSIIEHHOTO UCIOJIb30BaHHIO
3ByKa (WJIM YJIbTpa3ByKa) B TEXHUKE (I9XOJIOKALUs, YIbTPAa3BYK B MEIULIMHE
U JIp.); BBITIOJIHEHHUE 33JaHUH N0 TEKCTY (CMBICIIOBOE YTEHUE)

Paszgen 3. DnekTpoMarHUTHOE 10JIE U 3JIEKTPOMATrHUTHBIE BOJIHBI

DJIEKTPOMAarHuTHOE
rnoJie u
AIIEKTPOMAarHUTHBIE
BOJIHBI

4

DIJIEKTPOMAarHuTHOE MOJIE.
DJIEKTPOMArHUTHBIE BOJIHBI.
CBolicTBa AJIEKTPOMArHUTHBIX
poJH. [1Ixama
3JIEKTPOMArHUTHBIX BOJIH.
Hcnons3oBanne
3JIEKTPOMAarHUTHBIX BOJIH JJIs
COTOBOM CBSI3H.
DJIeKTpOMarHuTHasi Ipupoaa
cBeta. CKOpOCTh CBETA.
BonHoBbie cBOMCTBa cBEeTa

[TocTpoenue paccyxaeHuit, 000CHOBBIBAIOIINX B3aUMOCBSI3b
ANEKTPUYECKOTO U MAarHUTHOTO MOJieH. DKCIEpUMEHTAIbHOE U3yUeHHE
CBOMCTB JIEKTPOMarHUTHBIX BOJIH (B TOM YHCJI€ C TOMOIIbIO MOOUIIEHOTO
TenedoHa). AHaIN3 PEHTT€HOBCKMX CHUMKOB Y€JI0BEUECKOTO OpraHu3Ma.
AHanu3 TEeKCTOB, ONMCHIBAIOIIUX MPOSIBIICHUS AJIEKTPOMArHUTHOTO
U3ITy4YEHHS B IPUPO/IE: )KUBbIE OPTaHU3Mbl, U3JIy4€HUs HEOECHBIX Tel
(cMbIciioBOE uTeHHE). Pacno3HaBaHue U aHaIU3 pa3IUYHbIX IPUMEHEHUN
3JIEKTPOMArHUTHBIX BOJIH B TeXHUKE. V3yueHune BOJIHOBBIX CBOMCTB CBeTA.
Pemenue 3a1a4 ¢ ucnosib3oBaHueM (GopMyi AJisi CKOPOCTH
3JIEKTPOMArHUTHBIX BOJIH, JJIUHBI BOJIHBI M YaCTOTHI CBETA

Pasnen 4. CBeTOBEIE ABIIEHUSA

3aKOHEBI
pacrpocTpaHeHHs
cBeTa

4

JIydyeBas Mmozienb CBETA.
Hcrounuku ceera.
IIpssmMonmHenHoe
pacrpoCTpaHEHHUE CBETA.
3armenus Connua u JIyHsl.
Ortpaxenue cserta. [1nockoe
3epKajo. 3aKOH OTPaXKEHUS

Ha6J'II-O,I[eHI/Ie OIIBITOB, AECMOHCTPUPYIOIIHX SIBJICHUC HpHMOHHHeﬁHOFO
pacupoCTpaHCHUA CBCTa (BOSHI/IKHOBCHI/IC TCHHU U HOJ'IYTCHI/I), Hn ux
HHTEpHpeTalluAa C UCIIOJIb30BAHHUEM ITOHATHUSA CBETOBOI'O JIy4a. OObBsCHEHUE U
MOJCIMPOBAHUC COJTHEYHOI'O U JTYHHOTO 3atMeHuil. McciemoBanue
3aBUCHUMOCTH yTJIa OTPaXCHUA CBCTOBOIO JIyda OT yIJia MaICHUS. I/I3yquI/Ie
CBOMCTB I/I306pa)KeHI/I$[ B IIJIOCKOM 3CpKajic. Ha6J'II-OI[eHI/IC 1 00BSICHEHHE
OIILITOB IO TOJTYYCHUTIO H306pa)KeHPIfI B BOTHYTOM U BBIITYKJIOM 3CpKaJiax.
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HaumeHnoBanmue KoanuecTBO IIporpamMmMHoOe coaep:kanmne OcHoBHbBIE BH/BI J1eSITeILHOCTH 00y4ar0IMXcsi
paszaesa (TeMbl) 4acoB
Kypca
ceera. [Ipenomiienue ceera. HabGmronenue n 00bICHEHHE OTBITOB IO MPEJIOMIICHUIO CBETa HA TPAHUIIE
3aKOH HpeJIOMJIeHI/Iﬂ CBETa. pa3anH1>1x CpeI[, B TOM YHCIJIC OIIBITOB C ITOJIHBIM BHYTpeHHI/IM OTpa)KeHI/IeM.
[TonHoe BHyTpeHHEe oTpakeHue | McciaenoBaHue 3aBUCUMOCTH yTrila IPEJIOMIICHHUS OT YTJIa MaJieHUsI CBETOBOTO
cBeta. Mcnonp30BaHMe MOTHOTO | JIyda HAa TPAHUIIE «BO3yX—CTEKJI0». Pacrio3HaBaHue sSIBICHUN OTPaKEHUS U
BHYTPEHHETO OTPaXXEHUS B IPEIOMIICHUS CBETA B IIOBCETHEBHOW KU3HU. AHANIU3 U OOBSICHEHHE
ONTHYECKUX CBETOBOIAX SIBJICHHS OTITUUECKOT0 MHUpaka. Perienue 3a1a4 ¢ UCIOIb30BaHHEM 3aKOHOB
0Tpa>1<eHm[ 158 HpeJ'IOMJ'IeHI/ISI CBCTa
JIuu3el u onrtrueckue | 4 JIunza. Xox ydel B JIMH3E. [Tony4yenne n300pakeHH ¢ MOMOIIBIO COOMPAIOIIEH U PacCeHBAIOIIEH
PUOOPHI Onrudeckas cucteMa nuH3. Onpenenenre GOKyCHOTO PacCTOSTHUS U OTITHYECKOU CHUITBI
(dboToanmapara, MUKpOCKOTIA U coOMparoIIe TMH3bL. AHAIN3 YCTPONUCTBA U IPUHITUTIA JCHCTBUS
Teneckona. I'na3 xak HEKOTOPBIX ONTUYECKUX TPUOOPOB: (hoToamnmapara, MUKpPOCKOIIA, TEJIECKOTa.
ONnTHYECKas CHUCTEMa. N3ydenne Moienu 1i1a3a Kak ONTHYECKON CUCTEMbl. AHAJIN3 SIBJICHUN
bnuzopykocts u OJIM30PYKOCTH U JAIIBHO30PKOCTH, IPUHITUIIA JCUCTBHUS OUKOB
JATbHO30PKOCTh
Pasnoxenue Oenoro 3 Pasznoxenune Oenoro cesera B HabGmronenue pasznoxxenus 6enoro cBeta B criektp. Habmonenue u

CBCTA B CIICKTP

criektp. OnbiTel HproTOHA.
CrnosxeHue CeKTpaTbHbIX
nBeToB. Jlucnepcus ceera

00BSICHEHUE OTBITOB IO MOJIYYSHHUIO OEJIOT0 CBETA IPH CIIOKEHUH CBETa
pa3HbIX 11BEeTOB. [IpoBenieHre n 0ObSICHEHHE OTBITOB TI0 BOCIIPHSTHIO IIBETA
MIPEMETOB MPH UX HAOJIOJICHUH Yepe3 BETOBBIC (DUILTPHI (IIBETHHIC OYKH )

Pa3nen 5. KBa"HTOBEIE ABIICHUA

Ucnyckanue u 2 Omnsitel Peszepdopaa u O6cyxaenue nenu onbIToB Pezepdopa 1o vccaenoBaHuio aTOMOB,
MOTJIOLIIEHUE CBETA IUTaHEeTapHasi MOJIeNIb aTOMa. BBIIBIDKEHUE TUIIOTE3 O BO3MOXKHBIX PE3yJIbTaTaX OMBITOB B 3aBUCUMOCTH OT
aTOMOM Monaens atoma bopa. MPEJII0JIaraeMoro CTPOEHHUs aTOMOB, (POPMYIIHUPOBAHUE BHIBOJOB U3
Hcnyckanue u noraouieHue pe3ynpTaToB ONBITOB. OOCYKIeHHE MPOTUBOPEUNH TIIaHETAPHON MOJIEIH
cBeTa aToMoM. KBaHTBHI. aToMa U OCHOBaHUU /15 rumnoTe3sl bopa o crannoHapHbIX opOUTax
JIunelyaThie CIEKTPbI 9MeKTpoHOB. Habuto1eHue CITONIHBIX U IMHEHYaThIX CEKTPOB U3ITy4eHUS
pa3nuuHbIX BemecTB. OObsICHEHHE TMHEHYaThIX CIIEKTPOB M3ITyUYEHUs
CrpoeHue aTOMHOTO 4 PagnoaktuBHOCTE. Anb(a, 6eta- | OOCyXaeHrEe BO3ZMOKHBIX THIIOTE3 O MOJEISAX CTpOoeHUs sapa. Onpenenenue

sanpa

U raMMa-u3irydcHHus. CTpOGHI/IC
ATOMHOTO sApa. HYKJ'IOHHaH

COCTaBa sAaep 1o 3aJaHHBIM MACCOBBIM U 3apAJO0BBIM YHCJIAM U 110
ITOJIOKCHHIO B HepHOHquCKOﬁ CHCTEME DJICMCHTOB. AHAIN3 U3MCHCHUS
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HaunmeHoBanue KosmmuectBo | IIporpammHuoe coaepkanue OcHoBHbBIE BH/IbI /1eSITEILHOCTH 00y4aKOIINXCs
paszaesa (TeMbl) 4acoB
Kypca
MOJIEJIb ATOMHOTO SpA. COCTaBa fAJIpa U €ro MOJIOKEHUS B IEPUOJUIECKON CUCTEME IIPU O~
N3oTonsl. PagroakTuBHbEIE paauoakTuBHOCTH. MccmenoBanue TpeKOB O-4aCTHUL] 110 TOTOBBIM
npespanienus. Ilepuon ¢dotorpadusam. O6Hapyx)eHUEe U U3MEPEHNE PaIMalluOHHOTO (OoHa C
IoJypacnaaa aTOMHBIX sIep MOMOUIBIO JJO3UMETPA, OLIEHKA €r0 MHTEHCUBHOCTU. AHAJIN3 OMOJIOTMUYECKUX
WU3MEHEHUH, IPOUCXOIAIINX O JEUCTBUEM PAAMOAKTUBHBIX U3ITy4CHUM.
Hcnonp30Banue palMOaKTUBHBIX U3JyYEHUN B METULIMHE
SnepHbie peakuun 4 SnepHbie peakunu. 3aKOHBI Pemenue 3a1a4 ¢ MCNOJIb30BaHUEM 3aKOHOB COXPAHEHHSI MAaCCOBBIX U

COXpaHEHUs 3apsI0BOTO U
MacCOBOI'O YMCeN. DHEPrus
CBSI3U aTOMHBIX siziep. CBA3b
Macchl ¥ sHepruu. Peaknuun
CUHTE3a U JICIICHUS SIED.
Uctounuku sueprun CosHIA U
3BE3/. SnepHas SHEpreTuKa.
JlericTBUA palnOaKTUBHBIX
U3JIyYCHHI Ha )KUBbBIC
OpraHu3Mbl

3apsIIOBBIX YHCETT Ha OTIPEJICIICHHE Pe3YIhbTaTOB SACPHBIX PEaKIIUii; aHATHN3
BO3MO>KHOCTH WJIH HEBO3MOXKHOCTH sI/IEPHON peakinu. OIeHKa dYHEPTUN
CBSI3U fAZIEP C UCTIOJB30BaHMEM (opMyIibl DiHIITeHA. O0CYX)IeHne
MEePCIEKTUB MUCTOJIBb30BaHUs YIIPABISEMOT0 TEPMOSIICPHOTO CUHTE3A.
OO6cyx1eHre TPEUMYILECTB U HKOJIOTUYECKUX MPOOIIeM, CBA3aHHbIX C
SIEPHOM YHEPTETUKON

[ToBTOpHTEIBHO-0000IIAOIITNIT MOTYITb

[ToBTOpEHUE 1
00001IeHNE
coJiep>KaHus Kypca
¢buzuku 3a 7-9 Kiaccel

6

Cucremaruzanuys 1 00o01eHne
IPEIMETHOTO COACPIKAHMS U
OIIBITA JICATEIBLHOCTH,
pUOOPETEHHOTO TPU H3YUICHUH
BCETo Kypca (M3UKH OCHOBHOTO
o01ero oOpa3oBaHUs.
[ToaroToBka kK OCHOBHOMY
roCy/IapCcTBEHHOMY SK3aMeHY IO
¢bu3uke a1 00ydaroUxcs,
BBIOPABIINX ATOT y4EOHBIH
npeaMeT

BrinonHeHue yueOHbIX 3ajaHui, TPEOYIONTUX IEMOHCTpAIIUU
KOMIIETEHTHOCTEH, XapaKTepU3YyIOIINX €CTECTBEHHOHAYYHYIO TPaMOTHOCTD:
— IPUMEHEHUS TIOTYYSHHBIX 3HAHUH 7151 HAY9HOTO OOBSICHEHUS (PU3NUECKUX
SBIIGHUH B OKpPY>KaloIlel MpUpo/ie, B MOBCEAHEBHON KU3HU U BBISBICHUS
(GU3MYECKUX OCHOB Psijla COBPEMEHHBIX TEXHOJIOTHI; — MPUMCHEHHS
OCBOEHHBIX IKCIIEPUMEHTATBHBIX YMEHHM JUIsI HCCTIEI0BAaHUS (PU3HUECKUX
SIBIIGHUH, B TOM YHCJIE JIJIsl IPOBEPKH TUTIOTE3 U BHISIBICHUS
3aKOHOMEpHOCTe!. Pemenne pacu€THpIxX 3a/1a4, B TOM YHCIIE
MpEeoJIararoIfX UCTIOIb30BaHNE (PU3NIECKUX MOJIETeH U OCHOBAaHHBIX Ha
COJIep’KaHUU PA3NUYHBIX Pa3eNioB Kypca Gu3uKH. BrimonHeHue u 3amura
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HaunmeHoBaHme KonuuectBo | IIporpammHoe coep:kanue OcHOBHBIE BH/IBI /IESITEJILHOCTH 00yYaKOIINXCS
pa3aeJia (TemMbl) yacos
Kypca
TPYIIIOBBIX WKW HHANBUAYAJIbHBIX IIPOCKTOB, CBA3AHHLIX C COACPIKAHUCM
Kypca QHu3UKu
Bcero: 68
10 xaacce

HaunmenoBanue pasjena (Tembl) Kypca

KonnuecTBO YacosB

Pa3nen 1. Mexannueckue sIBiI€HUS

12

Paznen 2. Mexannueckue KojaeOaHus U BOJIHBI

8

Paznen 3. D5eKTpOMarHuTHOE MOJIE U AJIEKTPOMArHUTHbBIC
BOJIHBI

6

Pa3nen 4. CBeToBbBIE ABICHUSI

[ToBTOpHUTETEHO-0000IIAIONINN MOTYITH

[ToBTOpeHue u 0600IIeHNE coiepKaHus Kypca ¢hu3uku 3a 7-9
KJIaCChI

CtpoeHue BeliecTBa

JIBM>KEHHME W B3aMMOJICHCTBHUE TEN

JlaBineHune TBEPABIX TEN, )KUIAKOCTENU U Ta30B

TertoBble SBIIEHUA

DJIEKTPUUECKHUE SIBICHUS

MarHuTHBIC SIBICHUS

Pe3epBHOE Bpems

WA NOO|~|OW

Bcero:
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