MYHULIATTAJILHOE OBII[EOBPA30BATEJILHOE YUPEXIEHUE —
CPE/THSIS OBILIEOBPA3ZOBATEJIBLHAS IITKOJIA Ne 16
(MOY — COIII Ne16)

«YTBEPXIAIO» [Ipunoxenue
Hupexkrop MOY-COIII Nel6 K 00pa3oBaTeIbHON MTporpamme

0O.B. CokonoBa OCHOBHOTO 00111eT0 00pa30BaHUs
[Tpuxaz Ne 80/0 ot 31.08.2023

MognucaHo LuMdpoBoY NOANUCHIO:
MYHI/ILI,I/II'IAI'IbHOE OBLLEOBPA30OBATE/IbHOE
YUYPEXXAEHWE-CPEAHASA OBLLLEOBEPA30OBATE/IbHAA
LLIKOJ'IA No 15

: E=uc_fk@ro: =77 Mocl VIHH lOI'I 7710568750
OFPH 1047797019830 STREET— E 3na’
K, HVe L=r. Moci

ITOYCT!
poel C RU, 0= K
CN:KaJNaHeHcTao P ccccc

00 J0KyMEeHTa
u 31A y 2023 T 1127:50

Pabouas nmporpamma
YuebHoro npeamera
«Dusukay» 7-9 knacc

Ha 2023 - 2024 y4eOHbIil roA

ropoackon okpyr Knun
2023



COJIEP)KAHUE

TTOSCHUTEIIBDHAST BATTHCKA ovvvuererneeeesnsssssnssssssssesnsssesnssessnsssssnasessnassssnasessnasessnasessnneessnns 3
COIEPIKAHIE OOYUCHUS ..ecnvvrenreeenreesnreessneessreesseeasseessmeeessseessneessnesaanesaanneessneesnneesnneens )
A %) £ 1] TR RTTTREPRRTT 5
o I 01 02 oL o U TR TR OP PR UPPRRPIN 8
O I ) £ Yo R OPPTRUPRRRPIN 11

OOTIIETO OOPABOBAHUST «...vvveesrrreesutreaeastreassuteeesasseessasseessasseesasseesassseesansseesanseessasneessnsnns 17
JINIHOCTHBIC PE3YIIBTATBI ...vvvveisvreeesssreeesssrnssssssesssssneessssessssssesssssssssssssssssssssssssssessnnes 17
MeTanPEIMETHBIC PE3YIIBTATBI ..vvveeervrrressrrressssreessssenssssseessssseessssseessssnesssssnessssssessnnes 18
TIPEAMETHBIC PEBYIIBTATBI ....ccuvvrernreenreessreessseesseeesnseessneessneeasesasseseanneesnnessnnessnsesenns 20

TEeMATUUECKOE TUTAHUPOBAHUE .......vveerereesreessreessseeaaneeesnseessneessseessnessnesassseessnesssessnnees 29
029 €T PP URPTPPPR 29
01 - Tl TP OUPTUPRPOPPPTPRPIN 39

2 74 £ 1o R 48



®enepanpHas pabouass nmporpamMma o yuyeOHoMy npeamety «®Puzuka» (06a30BbId
ypOBeHb) (mpenMerHas oOsacte «EcTecTBEHHO-HAay4HbIE TNPEIMETh»)  (Hanee
COOTBETCTBEHHO - ITporpaMma 1o (usuke, Gpu3nka) BKIOYAET MOSCHUTEIBHYIO 3alHUCKY,
coJiepkaHue oO0y4deHHs], TUIAHUPYEMbIE PEe3yJIbTaThl OCBOCHUS MPOrpaMMBbI MO (pu3MKe,
TEMaTU4ECKOE IUIAaHNPOBAHHUE.

INOACHUTEJIBHASA 3AIINCKA

[Iporpamma 1o ¢u3uke Ha ypOBHE OCHOBHOT'O 00111eT0 00pa30BaHus COCTaBJIEHA Ha
OCHOBE TIOJIO)KEHUH U TpeOOBaHWM K pe3yabTaTaM OCBOEHHS Ha 0a30BOM YpPOBHE
OCHOBHOM 00pa3oBaTeinbHOM mporpammsbl, npeactaBieHHbX B PI'OC OO0, a takxke ¢
yu€ToM (eaepanbHON pabodeil nmporpamMmbl BocnuTaHus W KoHIeNIuu npemnoiaBaHus
ydeOHOoro npeamera « Du3nKa.

Coneprkanue nporpaMMsl 1o Gpu3HKe HarpaBieHO Ha (OPMHUPOBAHUE €CTECTBEHHO-
HAy4YHOM TPaMOTHOCTH OOy4YalolUXCS ¢ OpraHu3alui0 HU3ydyeHHs (U3MKU Ha
NesATeILHOCTHOM OCHOBE. B mporpamme 1o (u3uke y4UUTHIBAIOTCS BO3MOKHOCTH
yueOHoro mpeamera B peanuzanuu TpeboBanuitk ®I'OC OOO K MmIaHUPYEMbIM
JUYHOCTHBIM M METANPEIMETHBIM pe3yjbTaTaM OOYUYEHHs, a TaKKe MEXIPEIMETHBIC
CBSI3M €CTECTBEHHO-HAy4HBIX YYEOHBIX MPEIMETOB HAa YpPOBHE OCHOBHOI'O OOIIEro
oOpa3zoBaHusl.

[Iporpamma 1o ¢u3MKe ycTaHaBIMBAET paclpeiesieHue yuyeOHOTO MaTepuaia Io
rojiaM ooy4eHus (1o Kjaccam), mpejjiaraetT MIpUMEpPHYI0 OCIeI0BATEILHOCTh U3yUCHHUS
TE€M, OCHOBAHHYIO Ha JIOTMKE Pa3BUTHUS MPEIMETHOTO COJIEPKAHUSA U yUETE€ BO3PACTHBIX
0COOEHHOCTEH 00yUaIOIIUXCSl.

[Iporpamma no Qusuke pazpaboTaHa C IEbI0 OKa3aHUSI METOAMYECKON MOMOIIH
YUUTEIIO B CO3/IaHUM paboueil MporpaMmbl 1o y4eOHOMY TIPEIMETY.

®duzrka SBISETCS CHUCTEMOOOPA3YyIOIIMM I €CTECTBEHHO-HAYYHBIX Yy4eOHBIX
MPEAMETOB, MOCKOJIbKY (DU3UUECKUE 3aKOHBI JIEKAT B OCHOBE MPOILIECCOB U SIBJICHUN,
U3y4aeMbIX XUMHEU, OUOJIOTHEeH, acTpoHOMUEH M ¢u3nueckoil reorpadueit, BHOCUT
BKJIAJl B €CTECTBEHHO-HAYUYHYIO0 KAPTUHY MUPA, IPEJOCTABIISIET HauboJee sicHble 00pa3iibl
MPUMEHEHUSI Hay4YHOTO METOja MO3HaHMS, TO €CTh CIoco0a MOJYyYEeHHsS! JOCTOBEPHBIX
3HaHUU O MUpE.

Omna W3 TrHaBHBIX 3ajad  (u3nueckoro oOpa3oBaHUS B CTPYKType OOIIETro
oOpa3oBaHUs COCTOUT B (HOPMUPOBAHUH €CTECTBEHHO-HAYYHOU TPaMOTHOCTH U UHTEpEca
K HayKe y OOy4aronInxcsl.

N3yuenune ¢uiznku Ha 0a30BOM YpOBHE MpPEANOJAraeT OBJIAJCHHUE CIEAYIOLUMU
KOMITETEHTHOCTSIMH, XapaKTEPU3YIOIMHUMH €CTECTBEHHO-HAYYHYI0 TPAMOTHOCTb:

HAyYHO OOBSCHATH SBIICHHS,

OIICHWBATh ¥ TIOHUMATh OCOOCHHOCTH HAYYHOTO UCCIIEIOBAHMS;

WHTEPIPETUPOBATh JIaHHBIE ¥ HWCIOJIb30BaTh HAYYHBIC JOKA3aTeIbCTBA IS
MOJIYYE€HUS BBIBOJIOB.



[enn n3ydenust pu3nMKu Ha ypOBHE OCHOBHOTO OOIIETO 0Opa30BaHUs OMPE/ICICHBI B
Konuenuuu mnpenonaBanusi yudeOHoro mnpenmera «®dusumka» B 00pa3oBaTeNIbHbBIX
OpTraHU3aIUAX Poccuiickoi denepanuu, pEATU3YIOLINX OCHOBHEIE
oOmieoOpazoBarenbHble  NPOrpaMMbl,  yTBEpKIEHHOM  pemeHueMm  Koimeruu
MunuctepcTBa npocsemnieHus: Poccuiickoit deaeparnuu (mpotokost ot 3 aexadps 2019 r.
Ne TTIK-4BH).

[enun nzydenust Gu3MKM:

npuoOpeTeHne MHTEpeca M CTPEMIICHHS OOYYaromIMXCs K HAYyYHOMY H3yYEHUIO
IPUPOJIbI, PA3BUTHE UX UHTEIIEKTYyaJIbHBIX U TBOPUYECKUX CIIOCOOHOCTEH;

pa3BUTHE TIPEJCTAaBICHUA O HAy4YHOM METOJe TMO3HaHUS U (HOPMUPOBAHHE
MCCJIEI0OBATENILCKOTO OTHOIIEHHS K OKPYKAIOIUM SIBJICHUSM;

(GbopMHpOBaHWE HAyYHOTO MHUPOBO33PEHHS KaK pe3yJibTaTa HW3Yy4YEHUs OCHOB
CTpOCHHSI MaTepHH U QyHIaMEHTATBHBIX 3aKOHOB (DU3HKHU;

dbopMHpOBaHHE TPEACTABICHUA O poid (UUKA JUIsL  Pa3BUTHS  JIPYTUX
€CTECTBEHHBIX HAyK, TEXHUKU U TEXHOJIOTHH;

pa3BUTHE TPEACTABICHUI O BO3MOXKHBIX cdepax Oyayiedl npodeccrnoHalbHOMN
NeSITEIBHOCTH, CBSI3aHHOW ¢ (PM3MKOM, NOJArOTOBKA K JajbHEHIIEMY OOY4YEHHIO B 3TOM
HaIlpaBJICHUMU.

JlocTxeHne 3THX Iiesiel nporpammsbl 1o (U3MKE Ha YPOBHE OCHOBHOI'O OOIIETO
oOpa3oBaHMsI 00ECTIEYNBAETCS PELICHUEM CIIEAYIONINX 33]1a4:

NpUOOpPETEHNE 3HAHUM O JUCKPETHOM CTPOCHHM BEIIECTBA, O MEXAHMYECKHX,
TEIJIOBBIX, DJICKTPUUYECKUX, MATHUTHBIX M KBAHTOBBIX SIBJICHUSX;

NpUOOPETEeHUE YMEHHUH OINUCHIBAaTh M OOBSICHATh (PUIMUECKUE SIBJICHUS C
UCIIOJIb30BAaHUEM TOJIYYCHHBIX 3HAHUN;

OCBOCHHME METOJIOB PELIECHUs] MPOCTEHIIMX PACUETHBIX 3a7a4 C MCIOJIb30BAaHUEM
buznyecKkux Mozenei, TBOPUYECKUX U MPAKTUKO-OPUEHTUPOBAHHBIX 3a/a4;

pa3BUTHE yMEHUN HAOMIOMaTh TPUPOMHBIC SIBICHHS W BBITIOJHATH OIIBITHI,
JabopatopHble pabOTbl U SKCHEPUMEHTAJIbHBIE HCCIIEIOBAaHUS C HCIIOJIb30BAHUEM
U3MEPUTETHHBIX TPUOOPOB;

OCBOCHHE MPUEMOB paboThl ¢ MH(POpMaImen (PU3NIECKOTO COACpPIKAHUS, BKITIOYAS
UHOOPMAITUI0O O COBPEMEHHBIX JIOCTHXKEHUSX (U3UKUA, aHaU3 M KPUTUUIECKOE
OIICHUBaHUE MH(HOPMAIIHH;

3HaKOMCTBO €O cdepaMu NpodeCcCUOHATBbHOW AESITeNbHOCTH, CBSI3aHHBIMH C
(GU3UKOMN, U COBPEMEHHBIMH TEXHOJIOTUSMU, OCHOBAHHBIMH Ha JOCTH)KCHUAX (DU3HUECKON
HaYKHU.

Ha wusyuenue ¢Qusuku (0a30BbIi ypOBEHb) HAa YPOBHE OCHOBHOTO OOIIEro
oOpazoBaHus 0TBOAUTCS 238 yacoB: B 7 Kjacce - 68 yacoB (2 yaca B HeZIeN0), B 8 Kjacce
- 68 yacoB (2 yaca B Hezien0), B 9 kinacce - 102 yaca (3 yaca B HeJIeIIO).

[Ipennaraemeliii B mporpamMme no (pu3uke nepeyeHs 1adopaTopHbIX padbOT U OIBITOB
HOCHUT PEKOMEHATENbHBIN XapaKkTep, YUUTEIb JIeTaeT BIOOp MPOBEICHHUS JIa0OPATOPHBIX
paboT U OMBITOB C Yy4ETOM HMHIUBUAYaJIbHBIX OCOOEHHOCTEW OOydYarolIMXCsl, CIUCKA
AKCIIEPUMEHTAJIbHBIX 3a/IaHH, NPEJIaraéMbIX B paMKaX OCHOBHOI'O IOCYAapCTBEHHOI'O
’K3aMeHa Mo (PU3UKE.

COJAEP)XAHUE OBYUYEHUSA
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Pasznen 1. ®u3uka u e€ posib B IO3HAHUM OKPY KalOLIEero Mupa

®uszuka - Hayka O npupoae. SBneHus npupoabl. DPUHMYECKHE SBICHHUS:
MEXaHUYECKHUE, TEIJIOBBIE, JIEKTPUUECKHUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.

dusnueckue BenuunHbl. M3mepenue gpusndyeckux BennurH. Ouznueckne npudopsl.
[TorpemHocTs n3MepeHnii MexxayHapoaHas CuCTeMa €AUHULL

Kak ¢u3uka u apyrue ecTeCTBEHHbIE HAyKH H3Yy4aroT mpupony. EcTecTBeHHO-
HAy4YHbIA METOJ MO3HaHUs: HAOJI0/IEHNEe, TOCTAHOBKA HAYYHOI'O BOIIPOCA, BBIIBM)KCHHE
TUIIOTE3, SKCHEPUMEHT MO MPOBEPKE THIOTE3, OOBSICHEHUE HAOIIOJAEMOrO SIBJICHUS.
Omnucanne GU3NUECKUX SBJICHHUNA C TOMOIIBIO MOJIEIIEH.

Jlemoncmpayuu
MexaHnuueckue, TEIIOBBIE, JIEKTPUUYECKHUE, MATHUTHBIC, CBETOBBIC SIBJICHUSI.
dusnyeckue NpuoOPkI U MPOoLeaypa NPSIMbIX U3MEPEHUN aHATOTOBBIM U IU(PPOBBIM
pUOOPOM.

Jlabopamophwvie pabomwi u onvimol

OmnpeneneHune MEHbI ISTCHUS ITKaIbl U3MEPHUTEILHOTO TIPHOOpa.

N3mepenne paccTosTHUM.

N3mepenue 00bEMa KUJIKOCTH U TBEPAOTO Tea.

Omnpenenenue pa3MepoB MaJIbIX TeJl.

H3mepenne Temmeparypbl MpH TIOMOIIU KHUJIKOCTHOTO TEPMOMETpa W JaTdyvKa
TEeMIIepaTyphl.

[IpoBenenre UccaeqO0BaHUS IO MPOBEPKE THIOTE3bI: JANTBHOCTh IMOJIETA IIAPHKA,
MYIIEHHOT'0 TOPU30HTAJIBLHO, TEM OOJIbIIE, YeM OOJIBIIIE BEICOTA ITYCKa.

Pa3znen 2. IlepBoHayajibHbIe CBeJeHUS 0 CTPOEHUM BelllecTBa

CtpoeHue BelllecTBa: aTOMbl M MOJIEKYJIbI, UX pa3Mepbl. ONbITHI, JTOKa3bIBAIOIINE
JTIUCKPETHOE CTPOCHHUE BEIECTBA.

JBmxenne yactuil BemecTBa. CBsA3b CKOPOCTH JBHMYKECHUS YACTHIL C TEMIIEPATYpPOH.
bpoyHnoBckoe npmxkenue, nuddys3us. BzanMmoaelicTBue YaCTHIT BEIISCTBA: IPUTSKEHUE U
OTTAJIKUBAHHUE.

ArperatHbie COCTOSIHUS BEIIIECTBA: CTPOCHHE Ta30B, >KUIAKOCTEH M TBEPABIX
(KpucTamMyecknx) Teid. B3auMocBsi3b MeEXAy CBOMCTBAMHM BEIIECTB B Pa3HBIX
arperaTHbIX COCTOSHUSIX W WX aTOMHO-MOJICKYJISPHBIM cTpoeHueM. OcCoOeHHOCTH
arperaTHbIX COCTOSIHAM BOJIBI.

Jlemoncmpayuu
HaGmronenre 6poyHOBCKOTO IBUKEHUS.
HaGmonenue nuddysuu.
HabnroneHue sBiICHHM, OOBSICHSIONIUXCS TMPUTSHKEHUEM WIM OTTAJIKHBAHHEM
YJaCTHI] BEIICCTRA.
Jlabopamopnvie pabomol u onvimol
OreHka quaMeTpa aroMa METOJIOM PSOB (C UCIONIb30BaHUeM (oTorpaduii).
OnbITHl IO HAOTIOIEHUIO TETIOBOTO PACIIUPEHUS Ta30B.



OnpIThl IO OOHAPYKEHUIO IEUCTBUS CUJI MOJIEKYJIIPHOTO TPUTSHKEHHUS.

Paspnen 3. /IBu:keHre U B3aMMOI€CTBHE TeJI

Mexannueckoe nBHKEHUE. PaBHOMEpHOE U HEpaBHOMEpPHOE JBHKEHUE. CKOPOCTD.
CpenHsst CKOpOCTh IPU HEPABHOMEPHOM ABMKEHHUH. PacyéT myTH U BpEMEHHU JIBU>KCHUSL.

SBnenne nHepuuu. 3aKoH UHEPLMU. B3auMoelicTBIE Tell Kak TPUYMHA U3MEHEHUS
CKOPOCTH JBHKEHUS Tell. Macca kak Mepa HHEPTHOCTH Tena. [[noTHocTs BemecTBa. CBsi3b
IJIOTHOCTH C KOJIMYECTBOM MOJIEKYJ B €MHUIIE 00BEMA BEIIECTRA.

Cuita Kak XapakTepuCTHKa B3auMojiercTBus Tei. Cuia ynpyroctud U 3akoH ['yka.
N3mepeHne cuilbl ¢ MOMOIIBIO TMHAMOMETpA. SIBICHUE TATOTEHUS U cuia TshkecTu. Cuia
TSXKECTH Ha Apyrux mianetax. Bec tema. HeBecomocth. CrioxeHue Cuil, HapaBICHHBIX
1o oAHOM npsiMoii. PaBHoaeicTByro1mas cui. Cuna TpeHusi. TpeHrne CKOIbKEHUS U TPEHUE
1okosi. TpeHue B MpUPOAE U TEXHUKE.

Jlemoncmpayuu
Hab6mronenne MexaHMuecKoro JIBHXKEHUS TeTa.
N3mepeHne ckopoCcTH MPSIMOJIMHEHHOTO JBUKEHUS.
HabGnronenue siBjeHUs] HHEPLIVH.
Hab6nronenue n3MeHeHust CKOpOCTH MPU B3aUMOJICUCTBUM TEll.
CpaBHeHHME MaccC 10 B3aUMOJICHCTBUIO TE.
CrnoxeHune CHJl, HallpaBJICHHBIX IO OJTHOW MPSMOM.

JlabopamopHvie pabomul u onvimul

OmnpeneneHue CKOPOCTH PABHOMEPHOTO JBUXKEHUS (IIapUKa B KUJKOCTH, MOJCIIH
IEKTPUUECKOTO aBTOMOOMIIS M TaK Jasiee).

Omnpenenenue cpeHe CKOPOCTH CKOJBXKEHUSI OpycKa WK MIapuKa M0 HAKJIOHHOU
MJIOCKOCTH.

OrnpeneneHue mI0THOCTU TBEPAOTO TENa.

OMNBITHI, AEMOHCTPUPYIOIIHNE 3aBUCUMOCTh pacTsKEHUs (ieopMalium) Npy>KUHbI OT
MIPUJIOKECHHOMN CUJIBI.

OMBIThI, JEMOHCTPUPYIOIINE 3aBUCUMOCTh CUJIbI TPEHUS CKOJIBKEHHUS OT Beca Teja
U XapaKTepa CONMPUKACAIOLIUXCS TOBEPXHOCTEM.

Paznen 4. JlaBjieHne TBEPABIX TeJ, )KUAKOCTEH U ra3oB

JaBnenue. CrnocoObl yMEHBIICHUS W yBENIWUYCHWs AaBieHus. JlaBieHue rasa.
3aBUCUMOCTH JIaBJICHUS raza oT 00bEma, Temrneparypsl. [lepenaya naBieHus TBEPIAbIMU
TEeaMH, KUJAKOCTSIMU U ra3zamMud. 3akoH Ilackans. IIHeBMaTuyeckne MallWHBI.
3aBUCUMOCTh JIaBJICHUS JKUAKOCTH OT TJIYyOUHBL. ['HMIpocTaTHyYecKuil MmapajioKc.
Coob6matomuecs cocyanl. ['napaBinyeckue MeXaHu3Mbl.

Atmochepa 3emnu u armocdepHoe naBieHue. [IpUUuHBI CyIIeCTBOBaHUS
BO3aAylIHON 00009k 3emin. OnbiT Toppuueniu. MsMepenne arMochpepHOTo AaBIeHUS.
3aBUCHUMOCTh aTMOC(EPHOTO JaBJICHHs OT BBICOTHI HaJ ypoBHeM Mops. [Ipubopsr ans
U3MEpEeHUs aTMOC(HEPHOTO JTABJICHHUS.

JlelicTBre KUIAKOCTM M ra3a Ha IIOTPYyKEHHOE B HUX TeJO. BriTankuparomias



(apxumenoBa) cuna. 3akoH Apxumena. [InaBanue ten. BozayxomnnaBanue.

Jlemoncmpayuu

3aBUCUMOCTD JABJICHHS ra3a OT TEMIIEPATYpHI.

Ilepenada naBiaeHUs KUAKOCTHIO U TA30M.

Coobmiaromuecs cocyabl.

['mppaBnuyeckuii mpecc.

[TposiBnenue neicTBust aTMOCHEPHOTO TABICHHUS.

3aBUCUMOCTh BBITAJIKMBAIOLIEH CHJIBI OT O0BbEMA MOrpYKEHHOM YacTU Teja H
IJIOTHOCTH 5KUJIKOCTH.

PaBeHCTBO BBITAIKMBAIOLIEN CHIIBI BECY BBITECHEHHON KUAKOCTH.

VYcnoBue 1muiaBaHus TeN: IUIABAHWE WM IOTPYKEHHUE TEN B 3aBUCHUMOCTH OT
COOTHOILIEHHUS TUIOTHOCTEN TEJIA U KUIKOCTH.

Jlabopamophwvie pabomwi u onvimol

HccnenoBaHrie 3aBUCUMOCTH Beca TeJa B BOJIE OT 00bEMa NOTPYKEHHOM B KUAKOCTb
4acTH TeJa.

OnpeneneHue BBITAJKUBAIOMIEH CHIIBL, JEHCTBYIOIIEHM Ha TEJO, MOTPYXEHHOE B
KUJKOCTD.

IIpoBepka HE3aBUCUMOCTH BBITAJIKHUBAIOLIECH CHIIbI, JIEHUCTBYIOLIEH HaA TEJIO B
KUAJKOCTH, OT MacChl TENA.

OMNBbIThI, IEMOHCTPUPYIOIINE 3aBUCUMOCTbh BBITAJIKUBAIOIIEH CUJIbI, IEHCTBYIOIIEH
Ha TEJIO B KUJKOCTH, OT 00bEMA MOTPYKEHHOMN B )KMJIKOCTh YACTH TeJIa U OT TUIOTHOCTH
KUJKOCTH.

KoHcTpynpoBanue apeomerpa WIM KOHCTPYMPOBAHME JIOAKU M OIpeAeseHue eé
IPY30II0ABEMHOCTH.

Paszgea S. Pabora u MOIIHOCTB. JHEprus

Mexanuueckasi pabota. MOIITHOCTS.

[IpocThie MEXaHU3MBI: pbIUar, OJIOK, HAKJIOHHAs TJI0CKOCTh. [IpaBuiio paBHOBeCHs
peuara. [lpumenenne mnpaBuiia paBHOBeCHs phiuara K OJOKY. «30J0TO€ TPaBUIO»
mexanuku. KITJ[ mpocteix mexanu3moB. [IpocTeie MeXxaHU3MBbI B OBITY U TEXHUKE.

Mexannueckas 3Heprus. Kunernueckas u noreHunaibHas 3Heprus. [Ipespaiienue
OJIHOTO BHJIa MEXAHUYECKOW SHEPTUH B IPYTOil. 3aKOH COXPAaHEHHS YHEPTUU B MEXAHUKE.

Jlemoncmpayuu
[Tpumepnl TPOCTHIX MEXAHU3MOB.

Jlabopamophwvie pabomwi u onvimol

Omnpenenenrue paOOTBI CHJIBI TPEHHS TPU PABHOMEPHOM JBW)KCHHH TeJla TIO
TOPU30HTAJIBLHOM MMOBEPXHOCTH.

HccnenoBanue yciaoBuil paBHOBECHS phlyara.

N3mepenue KIIJ[ HakJTIOHHOM MJIOCKOCTH.
N3ydeHne 3aKk0Ha COXPaHEHUSI MEXAHUYECKON SHEPTHUH.
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Pa3zaeua 6. TenuioBble siBJICHUS

OCHOBHBIE MOJIOKEHUS MOJIEKYISIPHO-KMHETUYECKON TEOPUU CTPOEHHUS BEIIECTBA.
Macca u pazmepbl aTOMOB ¥ MOJIEKYJI. OTIBITHI, IOATBEPKIAIOIINE OCHOBHBIE TIOJIOKECHUS
MOJIEKYJIIPHO-KUHETUYECKON TEOPHUH.

Mogenun TBEPAOro, JKUAKOTO M  Tra3000pa3HOrO  COCTOSIHUI  BEILECTBA.
Kpucranmnnueckue u amopdusie Tena. OObsiCHEHUE CBOMCTB Ia30B, JKUIKOCTEH U TBEPIBIX
TE€JI HAa OCHOBE IIOJOKEHHH MOJIEKYISIPHO-KUHETHYECKON Teopuu. (CmauMBaHUE U
KaWUISIpHBIE BJICHUS. TEeMI0BO€ pacIMPEHUE U CXKATHE.

Temneparypa. CBs3b TEMIIEpaTypbl CO CKOPOCTBIO TEIUIOBOTO JIBM)KCHMS YaCTHLL.
Buytpennsia sneprus. CriocoObl M3MEHEHHUs] BHYTPEHHEH 3HEpruu: Terionepenaya u
coBepuieHHEe paboTbl. Buuel Temmonepenaud: TEIIONPOBOAHOCTb, KOHBEKIIHS,
U3IIyYEHUE.

KonuuecTBo TemnoTel. YaelbHas TEMIOEMKOCTh BellecTBAa. TemiooOMeH u
TEIJIOBOE paBHOBECHE. YpAaBHEHHUE TEIUIOBOro Oananca. IlnaBneHwe u oTBepaeBaHUE
KPUCTAJUIMYECKUX BEIIECTB. YJelnbHas TemnoTa IMaBieHusd. IlapooOpa3oBanue u
koHaeHcauus. HWcnapenne. Kunenuwe. VYpaenbHas Temiora napooOpa3OBaHUS.
3aBUCHUMOCTb TEMIIEPATYPhl KUIIEHUS OT aTMOC(EPHOTO J1aBJICHUSI.

BrnaxuHocTts Bo3myxa.

DHeprus TOIUIMBA. Y IeNIbHAS TEIJIOTa CTOPAHUS.

[Tpuniuner padoTel TernoBbix asurateneit KIIJ{ remioBoro asurarens. TemnoBsie
JBUTATENN U 3aILHUTA OKPYKAFOLIEH CpEbl.

3aKOH COXPAaHEHMS U MPEBPAILEHUS] SHEPTUN B TEIUIOBBIX MIPOLIECCAX.

Jlemoncmpayuu
HaOGmronenre OpoyHOBCKOTO ABUKEHUS.
HaGmonenune nuddysuu.
HaOmnronenue siBeHni cMaurBaHUsI M KalMWLISPHBIX SIBJICHUH.
Hab0mronenre TenioBoro pacimpeHus Ted.
N3meHeHne faBleHHWs Ta3a MNpH H3MEHEHWH O0bEMa MW HarpeBaHHM WU
OXJIAXKICHUU.
[IpaBuiia u3MepeHus TeMIepaTyphl.
Bunbl Tenonepenaym.
OxnakIeHUe IPU COBEPIIICHUN PaOOTHI.
HarpeBanwue npu coBepiieHuH padboThl BHCITHUMH CHJIaAMHU.
CpaBHeHHE TEIUIOEMKOCTEN pa3IMYHBIX BEIIECTB.
HaOmronenne kuneuus.
HaOmronenre nocTostHCTBA TeMIepaTyphl IPH TUIaBICHUU.
Moenu TeIUIOBBIX JABUTAaTEIICH.

Jlabopamophwvie pabomwi u onvimol
OnbITH IO OOHAPYKEHUIO IEHCTBUS CHIT MOJICKYJISIPHOTO TPUTSKCHHUS.
OTBITHI 110 BRIPAIIMBAHUIO KPUCTAJIIOB TIOBAPEHHOW COJIM MIIM caxapa.



OMBITHI 11O HAOJIOICHHUIO TEMJIOBOTO PACHIUPEHUS T'a30B, )KUIKOCTEH 1 TBEPIBIX TEI.

Omnpenenenue AaBiICHUS BO3ayXa B Oa/UIOHE IIMPHUIIA.

OMBITEI, TEMOHCTPUPYIOIINE 3aBUCUMOCTh JABJICHHS BO3JyXa OT €ro oobéma u
HarpeBaHUs WIN OXJIaXKICHUSI.

[IpoBepka THUMOTE3bl JMHEHHOW 3aBUCHUMOCTH JJIMHBI CTOJOMKA >KUIKOCTH B
TEPMOMETPUUYECKON TPYOKE OT TEMITEPATYPHI.

HaOnronenne u3MeHeHus: BHYTPEHHEW SHEPruu Teja B pe3ybTare Terionepeaadu
1 pabOTHl BHEIITHUX CHJL.

WccnenoBanue SBIEHUS TEIUIOOOMEHA MPU CMEIIMBAHUHM XOJOJHOW W TOpsYeh
BOJIEL.

OnpeneneHrue KOJIMYECTBA TEIIOTHI, IOJYYEHHOT'O BOJOW IMpU TEIJI0OOMEHE ¢
HarpeThiM METAJUTMYECKUM LIHJIUHIPOM.

OrnpeneneHue yaeabHOU TEMI0EMKOCTH BEIIECTBA.

HccnenoBanue mpoiecca UCIapeHusl.

OnpeneneHne OTHOCUTENBHOM BIAXKHOCTH BO3/1yXa.

OrnpeneneHue yaeabHOW TEMIOTHI IUIABICHUS JIbA.

Pazgea 7. JjekTpudyecKkue 1 MArHUTHbIC SIBJICHUSI

OnekTpuszanms Tel. JlBa poaa SIEKTPUYECKUX 3apsalaoB. Bsammopernctsue
3apshKeHHBIX Tell. 3akoH KyrnoHa (3aBUCHMOCTD CUJTBI B3aUMOJICHCTBUSA 3aPsHKCHHBIX TEJ
OT BEJIMYMHBI 3aPS0B U PACCTOSTHUS MEXTY TEIaMU).

Onektpuueckoe monie. Hanpsok€HHOCTH — 3niekTpudeckoro mois.  [lpuHuun
CYIEPITO3UIIMH DJICKTPHUCSCKUX MOJICH (Ha KaueCTBCHHOM YPOBHE).

Hocuremn 53nekTpUYeCcKHX 3apsAloB. OJEMEHTApHBIA DJIEKTPUUYECKUN  3aps.
Crpoenue aroma. [IpoBOAHUKH W NHUAJIEKTPUKUA. 3aKOH COXPAHEHUS 3JIEKTPUYECKOTO
3apsna.

DJIEKTPUUECKHUIM TOK. Y CIIOBUSI CYIIECTBOBAHUS BJIEKTPUUYECKOTO TOKa. McTOuHUKHM
MOCTOSTHHOTO  TOKa. JIeHCTBUS AJIEKTPUYECKOTO TOKa (TEIUIOBOE, XHUMHYECKOE,
MarHuTHOE). DJIEKTPUUYECKUM TOK B )KUIKOCTSIX U razax.

OnekTtpuueckas uenb. Cuia Toka. JDiekTpuueckoe HamnpsibkeHue. ConpoTUBIECHHE
MPOBOJIHUKA. YIEJIbHOE COMPOTHUBJIICHHE BellecTBA. 3akoH Oma s ydacTKa LENHu.
[TocnenoBaTenbHOE U MapaIeIbHOE COCTMHEHNE TPOBOJHUKOB.

PaGoTa 1 MOIITHOCTH IIEKTPUYECKOTO TOKA. 3akoH J[xoymsa-JIeHma. Dnexkrpudaeckue
LEMH U MTOTPEOUTETHU JICKTPUUIECKOM dHEepruu B ObITy. KopoTkoe 3aMbIkaHUeE.

[TocTtostHHBIE MarHUTHI. B3anMo1eMCTBUE MOCTOSTHHBIX MAarHUTOB. MarHuTHOE MoJe.
MaruauTHoe 1oJjie 3eMJId U €ro 3HaYeHHe 11 KU3HU Ha 3emuie. OnbIT DpcTena.
MarauTHoe MoJie 3JEKTPUUECKOro Toka. [IpuMeHeHue 3JIEKTPOMArHUTOB B TEXHUKE.
JlelicTBUE MarHMUTHOTO MOJISl HA TIPOBOJHHUK C TOKOM. DJIEKTPOABUTATENb MOCTOSIHHOTO
ToKa. MICrob30BaHKE 3JIEKTPOIBUTATENICH B TEXHUUECKUX YCTPOMCTBAX U HA TPAHCIIOPTE.

Oneitel @apanes. SABneHue snekTpoMarHuTHOM wuHAyKuuu. IIpaBuiio Jlenuma.
Onextporenepatop. CocoOb! MOYYSHUS HIEKTPUICCKON SHEPTHHU. IJIEKTPOCTAHIINHA HA
BO300HOBJISIEMBIX UCTOUHUKAX SHEPTUH.



Jlemoncmpayuu
DJieKTpu3anus Ted.
JIBa posia 3JIEKTPUUECKUX 3apsiJI0B U B3aMMOJICHCTBUE 3aPSXKEHHBIX TEI.
Y CTpOUCTBO U IEUCTBUE IEKTPOCKOTA.
DNeKTpoCcTaTUUeCKast HHAYKIUS.
3aKOH COXpaHEHUS ANEKTPUUECKUX 3aPSIO0B.
[IpOBOTHUKH U JUIJIECKTPUKH.
MoenupoBaHue CUIIOBBIX JIMHUN 3JIEKTPUYECKOTO TMOJIA.
M CcTOYHHKH TTIOCTOSIHHOTO TOKA.
JlericTBUS DIEKTPUYECKOTO TOKA.
DIIEKTPUYECKUAN TOK B JKUIKOCTH.
["a30BbIi pa3psin.
N3mepenune cuibl Toka aMIepMETPOM.
HN3mMmepeHune 3JIeKTpUYECKOTr0 HAPSIKEHUS BOJIbTMETPOM.
Peocrar u Mara3zuH COnpOTHBIICHUM.
BzaumojeiicTBr€e MMOCTOSHHBIX MAarHUTOB.
MoaenupoBaHrue HEBO3MOXKHOCTH PA3/ICICHUS MTOJHOCOB MarHuTa.
MoaenupoBaHrue MarHUTHBIX MOJIEN MOCTOSIHHBIX MAarHUTOB.
OmneIT Dpcrena.
MarauTHoe 1oJjie ToKa. DJIeKTPOMAarHuT.
JlercTBrE MAarHMTHOTO TOJISI HA IIPOBOJHUK C TOKOM.
DJIEKTPOJBUTATEND MOCTOSHHOTO TOKA.
HccnenoBanue siBIEHUA 3JIEKTPOMATHUTHON WHAYKIIHH.
OmneiTer apanes.
3aBUCHUMOCTH HaMpaBJICHUSI HHAYKIIMOHHOTO TOKA OT YCIOBHUM €ro BOSHUKHOBEHMUS.
DJIEKTpOreHepaTop MOCTOSIHHOTO TOKA.

JlabopamopHwvie pabomwi u onvimol

OnbITH IO HAOTIOEHUIO SJICKTPU3AIMH TEJ MHAYKIIUEH ¥ P CONIPUKOCHOBCHHH.

HccnenoBanre NeWCTBHS SJIEKTPUUYECKOTO OIS HA MPOBOJTHUKHU U TUAJICKTPUKH.

COopka u mpoBepka paboThI IEKTPUIECKOM TIEMH TOCTOSHHOTO TOKA.

W3mepenre u peryaupoBaHie CHIIbI TOKA.

W3mepenne U peryIupoBaHUe HAMIPSHKEHUS.

HccnenoBanne 3aBUCMMOCTH CHJIBI TOKa, HAYHIETO dYepe3 pe3ucTop, OT
COMPOTHUBJICHUS PE3UCTOPA U HATIPSHKCHUS Ha PEe3UCTOPE.

OneIThI, JEMOHCTPUPYIOIIUE 3aBUCUMOCTh DJIEKTPUYECKOTO COMPOTUBIICHUS
MIPOBOJIHUKA OT €T0 JJIMHBI, TUTIOIIA/IA MOTIEPEYHOTO CEYCHUS U MaTepuara.

[IpoBepka mpaBuiia CIOXKEHUS HANPSDKEHHUM MPHU MOCIEAOBATEIbHOM COCIMHEHUN
JIBYX PE3UCTOPOB.

[TpoBepka mpaBwiia AJisi CHIIBI TOKA TIPH MapaJlIeIbHOM COSAMHEHUH PE3UCTOPOB.

Omnpenenenre pabOTHI IEKTPUIECKOTO TOKA, UIYIIETO YePe3 PE3UCTOP.

OmnpeneneHre MOITHOCTH JICKTPUUECKOTO TOKA, BBICIIIEMON Ha PE3UCTOPE.
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HccnenoBanre 3aBUCUMOCTH CHIIBI TOKA, MAYIIETO Yepe3 JIAMIIOUKY, OT HAIIPSKEHUS
Ha HEl.

Omnpenenenue KII/I narpeBarens.

HccnenoBanrie MarHUTHOTO B3aUMO/ICUCTBUS MMOCTOSIHHBIX MAarHUTOB.

M3ydeHre MarHUTHOTO TMOJIs TMOCTOSHHBIX MAarHUTOB MPU HX OOBEAUHECHUH H
pa3ieIICHUH.

HccnenoBanre NeMCTBUS SJIEKTPUYECKOTO TOKA HA MATHUTHYIO CTPEJIKY.

OMBIThL, AEMOHCTPUPYIOLIUE 3aBUCUMOCTD CUJIbI B3aUMOAEHCTBUS KaTYIIKU C TOKOM
Y MarHuTa OT CUJIbI TOKAa U HAIIPaBJICHUS TOKA B KaTYIIIKE.

N3yuenne neicTBUSI MAarHUTHOTO IOl HA TPOBOJAHUK C TOKOM.

KoncTtpynpoBanue u uzydeHue paboThl JJIEKTPOIBUTATENS.

N3mepenue KIIJI anmekTpoaBATraTeIbHON YCTaAaHOBKH.

OMNBITE MO KUCCIIEIOBAHUIO SIBIICHUS AJIEKTPOMArHUTHON MHIYKIHH: UCCIEI0BAHUE
W3MEHEHHI 3HaY€HUS U HAIIPaBJIECHUS HHAYKIIMOHHOTO TOKA.

9 KJIACC

Pasznen 8. Mexanuveckue siBJIeHUA

Mexannueckoe — aBuwxkeHue. MarepuanbHas — Touka. (Cucrema  OTcuéra.
OTHOCUTENTBHOCTh MEXaHUYECKOTO JBWKEHMS. PABHOMEPHOE TPAMOJIMHEUHOE IBUKEHUE.
HepaBHomepHOE NpsiMOTMHENHOE ABWKEHNE. CpeIHsAs 1 MTHOBEHHAsI CKOPOCTH TeNa Mpu
HEPAaBHOMEPHOM JIBUKCHUU.

Yckopenne. PaBHOycKkOpeHHOE TpsiMOIMHENHHOe ABMKeHue. CBOOOIHOE TaJIeHUE.
OmnbiTel ["anunes.

PaBHOMepHOE 1BUXKEHUE 10 OKpykHOCTH. [leproa u yactora oOparieHus.
JIuneiHas u yrioBasi CKOpocTH. LIeHTpocTpeMUTEbHOE YCKOPEHHUE.

IlepBbii 3akoH HproroHa. Bropout 3akoH HeroTona. Tperuit 3akoH HreroToHa.
[IpyHIMN CyNIepIIO3UIMHU CHJL.

Cuna ynpyroctu. 3akoH ['yka. Cuita TpeHus: cuia TPEHHS CKOJIbKEHUS, CUjla TPEHUS
IOKOSI, APYTHE BUJIbI TPEHUS.

Cuna TsHKECTH U 3aKOH BCEMHUPHOI'O TATOTEHHUS. Y CKOPEHUE CBOOOJHOIO MaJCHUSI.
Jemxenue mianetr Bokpyr Cousnima. IlepBasi kocmuueckasi ckopoctb. HeBecoMocTh U
MEpErpy3KH.

PaBHoBecue MmarepuanbHOM TOUYkM. AOCONMOTHO TBEpAOE Teio. PaBHOBecue
TBEPJIOTO TeJIa C 3aKPEIJIEHHON OChIO BpalleHusi. MoMeHT cuiibl. LIeHTp TskecTw.

Nmnynec Tena. M3menenue wumnynbca. MMmynbe cuibl. 3aKOH COXpPaHEHHS
MMIyJIbCa. PEakTUBHOE NBUKEHUE.

Mexanudeckass pabota ¥ MOIIHOCTh. PaboTa cui TSKECTH, yNpPyrocTd, TPEHUS.
Casi3b sHepruu U padoTel. [loTeHIManbHas S3HEPrus Tena, MOJAHITOrO HaJl TOBEPXHOCTHIO
3emud. [loTeHnnanbHas dHeprus c:xatou npykuHsl. Knnetudeckas sneprus. Teopema o
KMHETUYECKOU dHEPrUU. 3aKOH COXPAHEHUSI MEXaHUUECKON YHEPTHH.
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Jlemoncmpayuu

HaOnronenne MexaHu4ecKoro ABMKEHHUSI TeJla OTHOCUTENILHO Pa3HbBIX TEJI OTCUETA.

CpaBHeHHME MYTEH U TPACKTOPHUHN IBUKEHUSI OJTHOTO U TOTO K€ T€JIa OTHOCUTEIILHO
pPa3HbIX TEJ OTCYETA.

N3MepeHne CKOPOCTH U YCKOPEHUS MPSIMOJTMHEMHOTO JIBUKEHHS.

HccnenoBanue Mpu3HAKOB PABHOYCKOPEHHOTO JIBU>KEHUS.

HaOnronenue ABUKEHUSI TeJla 0 OKPYKHOCTH.

HaOmronenne MexaHWYECKMX SIBJICHHH, MPOUCXOAAIIMX B CHCTEME OTCUETa
«Tenexka» mpu €€ paBHOMEPHOM H YCKOPEHHOM JBM)KCHHH OTHOCHTEIIPHO KaOWHETa
1076370978

3aBUCUMOCTh YCKOPEHUS TeJIa OT MAacChl Teja U JICUCTBYIOIIEH Ha HETO CHUJIBI.

HaOmnronenue paBeHcTBa CUIJI PU B3aUMOJICUCTBUU TEIL.

HN3meHenune Beca Telia mpyu YCKOPEHHOM JIBUYKCHUH.

[Tepenaya uMnysibca Ipu B3aUMOJICHCTBUM TEIL.

[IpeobpazoBanusi IHEPTUM MPU B3aUMOJICUCTBUU TEJL.

CoxpaHeHue UMITYJIbCa MMPU HEYIIPYTOM B3aUMOICUCTBUM.

CoxpaHeHue umnyJsibca npu a0COTIOTHO YIIPYTrOM B3aUMO/ICUCTBUMU.

HaOmronenue peakTHBHOTO JBH)KCHHS.

CoxpaHeHre MEXaHHMYECKON PHEPTUH MPH CBOOOTHOM ITa/ICHUH.

CoxpaHeHHME MEXAHWYECKOW SHEPTUM NpPU JBHKECHUM Tela I0J JCHCTBUEM
MIPY>KUHBI.

JlabopamopHhwvie pabomwi u onvimol

KoHcTpynpoBanue Tpakta A pa3roHa U JaJbHEHIIEr0o paBHOMEPHOTO JIBUKEHUS
IIapuKa WA TEJISKKH.

OnpeneneHue cpeiHe CKOPOCTH CKOJIBKEHHsI OpycKa WM JABWKEHUS IIapuKa 1o
HAKJIOHHOU TUTOCKOCTH.

Omnpenenenre yCKOpPEHUs Tejla MPU PaBHOYCKOPEHHOM JBMKEHMU 1O HAKIOHHOU
IUIOCKOCTH.

HccnenoBanue 3aBUCHMOCTH MyTH OT BPEMEHU TIPHU PAaBHOYCKOPEHHOM JIBHKCHHUH
0e3 Ha4aJIbHOM CKOPOCTH.

[TpoBepka THUIMOTE3bI: €CIAM TMPH PABHOYCKOPEHHOM JBIDKEHUU 0€3 HadalbHOU
CKOPOCTH ITyTH OTHOCATCA KaK psAJl HEUETHBIX YHCEN, TO COOTBETCTBYIOLINE MPOMEXKYTKH
BPEMEHH OJMHAKOBBI.

HccnenoBanue 3aBUCHMOCTH CUJIBI TPEHUS CKOJBXKECHHSI OT CHJIBI HOPMAaJbHOTO
TTaBJICHMS.

Omnpenenenue kodhGUIMEHTa TPEHUS CKOTBKCHUS.

Omnpenenenue XECTKOCTU NPY>KUHBI.

Omnpenenenne pabOThl CUJIBI TPEHUS TMPU PABHOMEPHOM BMKCHHH Tela IO
TOPU30HTAJIBLHOM MOBEPXHOCTH.

Omnpenenenve pabOThl CHIIBI YIPYTOCTH MPHU MOIBEME Tpy3a C HMCIOIb30BAHHEM
HEMOJBUYKHOTO U MOJIBUYKHOTO OJIOKOB.
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N3yyeHue 3aK0HAa COXPaHEHHUsI SHEPTHH.

Pa3znen 9. Mexannueckune KoJ1e0aHUS U BOJHBI

Konebarenbnoe paBmxkeHne. OCHOBHBIE XapaKTEPUCTUKUA KOJEOAHMI: TEPHUO/,
4acToTa, aMIuMTyAa. MaremMatndeckuid W TpYKUHHBIM MasTHUKA. [IpeBpaimienue
DHEPrUu MpH KOJIeOaTETbHOM JIBH)KEHHH.

3aryxawmue kojedaHusa. BeiHyxXIeHHbIe KosieOaHus. Pe3onanc. MexaHuueckue
BosHBI. CBOMCTBa MEXaHWYECKHUX BOJIH. lIpomosibHBIE M monepedHble BOJIHBL. JlnnHA
BOJHBI M CKOPOCTb €€ pacrnpocTpaHeHus. MeXaHWYecKHe BOJIHBI B TBEPAOM TeEIE,
CEHCMHUYECKNE BOJIHBI.

3Byk. ['pomkocTh 3Byka u BblcOTa TOHAa. OTpaxkeHue 3ByKa. MHPpa3Byk wu
YJIBTPa3BYK.

Jlemoncmpayuu
HabGnronenue xonedaHuii Te1 MO IEMCTBUEM CUIIBI TSKECTH U CHIIBI YIIPYTOCTH.
HabGnronenue xonebanuii rpy3a Ha HUTU U Ha MIPYKUHE.
HabmroieHue BbIHYKIEHHBIX KOJIEOaHUI U pe30HaHca.
PacnipocTpanenue npoaoiabHbIX U MONEPEYHBIX BOJIH (Ha MOJEINN).
Habmtoienue 3aBUCHMOCTH BBICOTHI 3BYyKa OT YaCTOTHI.
AKYCTHYECKUIN PE30HAHC.

JlabopamopHwvie pabomwi u onvimol

Omnpenenenre 4acTOThI U MEpUo/Ia KoJieOaHUH MaTeMaTUYECKOr0 MasTHHUKA.

Omnpenenenre 4acTOThI U MEPUO/Ia KoJIeOaHUH PYKUHHOTO MasiTHUKA

HccnenoBanre 3aBUCUMOCTH TIEPHO/Ia KOJIeOaHUH MOABEIICHHOTO K HUTH T'Py3a OT
JUTHHBI HUTH.

HccnenoBanre 3aBUCMMOCTH TIEPHO/Ia KOJIeOaHU M MPY>KUHHOTO MasiTHUKA OT MACChI
rpys3a.

[IpoBepka HE3aBUCUMOCTH Mepuoja KoeOaHul rpy3a, MOJABEIICHHOTO K HUTH, OT
Macchl Tpy3a.

OnBITHI, JEMOHCTPHUPYIONIUE 3aBUCHMOCTh IepuoAa KOJeOaHWH MPY>KUHHOTO
MasTHUKA OT MacChl Tpy3a M )KECTKOCTH MPY>KUHBI.

N3mepenne yckopeHusi CBOOOTHOTO TaACHHUS.

Pazngen 10. DiaeKTpOMArHuTHOE 1MOJI€ M 3JIEKTPOMATHUTHBIE BOJIHbBI
DJIEKTPOMAarHuTHOE MOJIE. DIIEKTPOMAarHUTHBIE BOJIHBI. CaoiicTBa
ANEKTPOMArHuTHbIX ~ BOJH. [llkanma  SJIEKTpOMAarHUTHBIX BOJIH.  Mcmonb3oBaHue
AJIEKTPOMArHUTHBIX BOJIH JIJISI COTOBOM CBSI3H.
DJeKTpoMarHuTHas npupoja ceera. CKOpocTh cBeTa. BoJIHOBBIE CBOICTBA CBETA.

Jlemoncmpayuu
CBoiICTBA PJIEKTPOMATHUTHBIX BOJIH.
BoaHoBBIE CBOMCTBA CBETA.

Jlabopamophwvie pabomwi u onvimol
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N3ydeHne cBOMCTB 3J€KTPOMAarHUTHBIX BOJIH C IOMOIIbIO MOOMIIBHOTO TenedoHa.

Pa3znen 11. CBeToBbI€ SIBJICHUS

JlyueBass mognens cBera. Mcrounuku cseta. lIpsimosMHENHOE pacnpocTpaHEeHUE
ceera. 3arMeHuss CosHua u Jlynel. Otpaxenue cBeta. Ilnmockoe 3epkano. 3akoH
OTpa)XE€HUS CBETA.

[Ipenomnenue cBeta. 3aKOH npeaomiieHus cBeta. [loHoe BHyTpeHHee OTpakeHHe
cBeta. lcnosib30BaHNE OJHOTO BHYTPEHHETO OTPAXKEHHS B ONITHYECKUX CBETOBOJIAX.

JInnza. Xopa nydeit B uH3e. Ontuyeckas cuctema ¢oroanmnapara, MUKPOCKONa U
Teneckona. I'a3 kak ontudeckas cuctema. bim3opykocTs U JAIbHO30PKOCTb.

Pasnosxxenue Genoro ceeta B criekTp. OnbiTel HptoToHa. CliojkeHNE CIEKTPaIbHBIX
uBETOB. /lucnepcus cera.

Jlemoncmpayuu
[IpssMOJIMHEHOE PaCIPOCTPAHEHHE CBETA.
OTtpaxeHue cBeTa.
[Tomyyenune n300paxxeHui B MIIOCKOM, BOTHYTOM U BBIITYKJIOM 3€pKajiax.
[Ipenomnenue caera.
OnTuyeckuii CBETOBO/.
Xop nyyel B coOuparoieit JInH3e.
XO0J ny4yelr B pacCenBaIOIIECH JIMH3E.
[Tonyyenune n300paxxeHuil ¢ TOMOLIBIO JIUH3.
[Tpuniun aevictBus doToarnmapara, MUKPOCKOTIA U TEJIECKOIIA.
Mogensb rnasa.
Paznoxenue 6emoro cBera B CIEKTP.
[Tonmyyenue O6emoro cBeTa NpH CI0KEHUH CBETa Pa3HbIX I[BETOB.

Jlabopamophuvie pabomul u onvimol
HccnenoBaHue 3aBUCMMOCTH YIJIa OTPaXKEHHsI CBETOBOTO JIyya OT yrja Ma/IeHusl.
N3yueHune xapakTepUCTHK U300paKeHNs MPeMeTa B TNIOCKOM 3epKaJie.
HccnenoBanye 3aBUCMMOCTH YIJIa MIPEOMIICHHUS CBETOBOTO Jiyya OT YIjia MajJeHus
Ha TPaHMIIE «BO3AYX-CTEKIIOM.
[Toryuenue n300pakeHUii ¢ MOMOIIBIO COOMPAIOLIEH JINH3HI.
Onpenenenne GOKYCHOTO PACCTOSAHUS U ONTHUYECKON CHIIbI COOMPAIOLIEH JTMH3BI.
OmnbITHI IO Pa3IOKEHUIO OEJIOr0 CBETa B CIIEKTP.
OmnbITEl O BOCOPUATHIO IIBETA MPEIMETOB MPHU UX HAOIIOJECHUM Yepe3 LBETOBBIC
(UIBTPHI.

Pa3znen 12. KBanroBble ABJIeHUSA
Onwitel  Pesepdopna u manerapnas Mozenb atoma. Moxens aroma bopa.
HcnyckaHue u MoriomeHne ceera aroMoM. KBaHThI. JInHENYaThle CIEKTPHI.
PagnoaktuBHOCTh. AJbda-, 6eTa- 1 ramma-u3nydenus. CTpoeHHe aTOMHOTO sipa.
Hyxnonnas monens aroMHoro sapa. M3oronsl. PaguoaktuBHele npespamienus. [lepuon
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IIOJTypacIiaia aTOMHBIX S7ED.
SAnepHble peakuny. 3aKOHBI COXPAHEHUS 3apsI0BOIO U MACCOBOIO YHCEI. DHEPIrUs
CBSA3M aTOMHBIX snep. CBsA3b Macchl M DHEPruu. Peakuuu cUHTE3a U JACIICHUS SIIED.
Ncrounnku 3Heprun ConaHIa v 3BE31.
Snepnas sHepreruka. JIeicTBUS paIuOaKTUBHBIX U3JIyYEHUN HA )KUBBIC OPraHU3MBI.

Jlemoncmpayuu
CrekTpbl U3Ty4EHHUS U TIOTJIOLICHMUS.
CrexTpsl pa3IM4YHBIX Ta30B.
CnexkTtp Bogopoaa.
HaoGmronenue tpexoB B kamepe Busbcona.
PaboTta cuérumka HOHU3UPYIOIINX U3TYyUSHUH.
Perucrpanus usiryuyeHus: IpUPOIHBIX MUHEPAIOB U MIPOAYKTOB.

JlabopamopHwvie pabomwi u onvimol

HabGnrogenue CruionHbIX U JIMHEWYAThIX CIEKTPOB U3ITyUEHHUS.

HccnenoBaHue TPEKOB: U3MEPEHUE DHEPTUM YACTHIBI 110 TOPMO3HOMY MyTH (TI0
dboTorpadusim).

N3mepenne paanoakTUBHOTO (hOHA.

IHoBTOpHUTEIBLHO-00001IAKOIMIA MOAYJIb

[ToBTOpUTENHEHO-0000IAIOMINNA MOIYJb TMpEJHA3HAYEH JUIsi CUCTEMATU3AlMH |
000011IeHNs] IPEMETHOTO COJIEPKAHUS M OIbITa JIEATeIbHOCTH, MPUOOPETEHHOTO TIPH
U3YYeHUU BCEro Kypca (QU3MKH, a Takke JUIsi TOJATOTOBKHM K OCHOBHOMY
roCcyJIapCTBEHHOMY 3K3aMeHy Mo (PU3HKe JJIsl 00y4JaroImuXcsl, BRIOPABIIMX 3TOT yu4eOHbBIN
peaMeT.

[Ipy u3yyeHHH [OAHHOTO MOMAYJS PEATU3YIOTCS W CUCTEMATU3UPYIOTCS BHJbI
NeSATETbHOCTH, Ha OCHOBE KOTOPBIX OOECIEUYMBAETCS JOCTWKEHUE MPEAMETHBIX U
METaIpEeAMETHBIX IUIAHUPYEMBIX PE3YJIbTaTOB OOy4YeHUs, (POPMUPYETCS €CTECTBEHHO-
Hay4Hasi TPaMOTHOCTb: OCBOEHUE HayYHBIX METOJ/IOB UCCIEIOBAHUS SBJICHUN MPUPOJIbI U
TeXHUKU, OBJAJCHHEC YMCHUSIMH OOBSCHATh (PU3UUYECKUE SBJICHHS, TMPUMCHSISI
MOJTyYEHHbIE 3HAHUSI, PelIaTh 3a1a4l, B TOM YHCJI€ KAYECTBEHHBIE U SKCIIEPUMEHTAIIbHBIE.

[IpuHIMIIMATBHO AEATENBHOCTHBIM XapaKTep JaHHOTO pa3jiesia peaanu3yercs 3a CUET
TOTO, YTO OOYYAIOIINECs BHITIOIHSIOT 3aJaHHS, B KOTOPBIX UM TIPEJIaraeTcs:

Ha OCHOBE MOJYYEHHBIX 3HAHHWI pacno3HaBaTh U HAYYHO OOBACHATH (HU3UUECKUE
SABJICHHS B OKPY’KAIOILIEN IPUPOJIE U TOBCEAHEBHOM KU3HU;

UCITI0JIb30BaTh HAYYHbIE METO/bI UCCIAEAOBAHUS (PU3MUECKUX SIBJICHUM, B TOM YKCIIE
JJIS1 TPOBEPKU THUIIOTE3 U TIOJYYEHUSI TEOPETUUECKUX BHIBOIOB,;

OOBSCHATh HAyYHBIE OCHOBBI HaWOOJIE€ BaXKHBIX JOCTIKEHUNW COBPEMEHHBIX
TEXHOJIOTUW, HalpUMEp, MPAKTUUYECKOTO MCIOJIb30BAHUS PA3IUYHBIX HCTOYHUKOB
HHEPrUY Ha OCHOBE 3aKOHA MPEBPALLEHUS U COXPAHEHHS BCEX U3BECTHBIX BHJIOB SHEPTUU.
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IINIAHUPYEMBIE PE3YJIbTATBI OCBOEHUS ITPOI'PAMMBI 110 ®PU3UKE
HA YPOBHE OCHOBHOI'O OBIHIEI'O OBPA30BAHUA

N3yyenue pu3uMku Ha ypoOBHE OCHOBHOIO O0IIEro oOpa3oBaHMs HaIpaBiIeHO Ha
JOCTH)KEHHE JIMYHOCTHBIX, METANpeJIMETHBIX U TMPEAMETHBIX 00pa3oBaTeNbHbIX
pE3yNbTATOB.

JIMYHOCTHBIE PE3YJIBTATDBI

B pesynbpraTe msydeHus Qpu3Mku Ha ypoOBHE OCHOBHOTO OOIIEro oOpa3oBaHUS y
oOyuaroierocs 0yayT cpopMUpOBaHbI CICTYIONINE TUYHOCTHBIE PE3YJIbTaThl B HACTH:

1) maTpmoTHYECKOT0 BOCTIMTAHUS:

IIPOSIBJICHUE HWHTEpPECa K HCTOPUA U COBPEMEHHOMY COCTOSIHUIO POCCHMCKOU
(bu3NYeCcKoil HayKH;

LEHHOCTHOE OTHOILIEHUE K TOCTH>KEHHSIM POCCUNCKUX YUEHBIX-(PU3HKOB;

2) IpakaIaHCKOIo 1 IyXOBHO-HPAaBCTBC€HHOI'0 BOCIIMTAHUA:
IOTOBHOCTb K AKTHBHOMY Y4YaCTHIO B 06CY)KI[€HI/II/I O6HICCTBGHHO-3HaLII/IMI>IX )51
OTHYCCKHUX HpO6JICM, CBA3AaHHBIX C IIPAKTHYCCKHUM IIPUMCHCHHNCM I[OCTI/I)KGHI/Iﬁ (1)I/I3I/IKI/I;
OCO3HAHHUC BA’KHOCTHU MOPAJIBbHO-3THYCCKUX ITPHUHIUIIOB B ACATCIIBHOCTHU y‘{éHOFO;

3) 3CTEeTHYECKOro BOCIIUTAHUS:
BOCIIPHATHE OJCTECTHYCCKUX KadyeCTB (DU3MUYCCKOW HAayKd: €€ TapMOHHYHOIO
IIOCTPOCHHMSI, CTPOTOCTH, TOYHOCTH, JAKOHUIHOCTH;

4) MEeHHOCTH HAYYHOTO IMO3HAHMS:

OCO3HAaHHWE IEHHOCTH (PU3NYECKOW HAyKU KaK MOIIHOTO MHCTPYMEHTa IMO3HAHUS
MHPA, OCHOBBI Pa3BUTHS TEXHOJIOTHM, BAXKHEUILIEH COCTABIIAIOLICH KYIbTYPHI;

pa3BUTHE HAay4yHOW JOOO3HATENILHOCTH, MHTEpeca K MCCIEI0BATEIbCKON
JESITETbHOCTH;

5) cdopMupoBaHuA KYJbLTYPHI 3I0POBbS M SMOIHOHATILHOTO 0J1ATOTIOJTYYHSI:
OCO3HaHWE IIEHHOCTH  Oe3omacHoro o0Opa3a JKM3HM B COBPEMEHHOM
TEXHOJOTMUYECKOM MHUPE, BAXKHOCTH MpaBui 0€30M1acCHOr0 MOBECHUS Ha TPAHCIIOPTE, Ha
JI0porax, ¢ AMEKTPUIESCKUM U TETUIOBBIM 000PYIOBAaHHEM B JOMAIITHUX YCIOBUSX;
c(hOpMHUPOBAHHOCTh HaBbIKa peieKCHu, MPU3HAHUE CBOETO MpaBa Ha OMIMOKY |
TAKOTIo )K€ MpaBa y APyroro 4ejaoBeKa;

6) TPya0BOro BOCIIMTAHMA:

aKTUBHOE Yy4YacTHE B pENICHWU TMPAKTHUYECKUX 3amad (B paMKax CEMbH,
oOpa3oBaTeIbHONM OpraHW3alliM, TOpoJa, Kpas) TEXHOJOTMYECKOW U COLMAIBHOU
HaIPaBJICHHOCTH, TPEOYIOMINX B TOM YHCJIC M PU3NUECKUX 3HAHHM;

WHTEPEC K MPAKTUICCKOMY U3yUEHUIO MPOoheCcCrid, CBI3aHHBIX C (U3UKOM;

7) 3K0JIOTHYE€CKOT0 BOCTIMTAHUSI:
OpUECHTAIMS HAa NMPUMEHEHHE (PU3UUYECKUX 3HAHWUW TS pElIeHHs 3a1ad B 00JacTH
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OKPYKarOUIEX CpeJibl, INITAHUPOBAHUS TOCTYNIKOB U OLIEHKH X BO3MOKHBIX IMOCIJIEICTBUAN
JUISL OKPY KAIOLEH CPEbI;
OCO3HaHME II100aJIBLHOr0 XapakTepa 3KOJIOTMUECKUX MPOoOIeM U MyTell UX pelleHus;

8) amanTanmuM K M3MEHSIIONIHMCS YCJIOBHSIM CONUATbHON W MPUPOIHOI Cpeabl:

MOTPEOHOCTh BO B3aMMOJCHCTBUM TPHU BBINOJHEHUHU HUCCIEAOBAHUUA M MPOEKTOB
(bU3UYEeCKON HAMPABIEHHOCTH, OTKPHITOCT OMBITY M 3HAHUSAM JIPYTHX;

MOBBIIIEHUE YPOBHS CBOCH KOMIIETEHTHOCTH Yepe3 MPAKTUUECKYIO AESITEIIbHOCTD;

NOTPeOHOCTH B (POPMUPOBAHUHU HOBBIX 3HAHUI, B TOM unciie GOpMYIUPOBATH UJIEH,
MOHSTHS, TUIIOTE3bl O PUBNYECKUX OOBEKTAX U SABJICHUSX;

OCO3HaHUE ACHUIUTOB COOCTBEHHBIX 3HAHUW M KOMIIETEHTHOCTEH B 00JIacTH
busuky;

MJIAHUPOBAHUE CBOETO PA3BUTHUSA B MPUOOPETEHUH HOBBIX (DU3NYECKUX 3HAHUI;

CTpPEMIJICHUE aHAJIM3UPOBATh M BBIABIATH B3aUMOCBSI3U MPUPOJBI, OOIIECTBA U
HKOHOMHKH, B TOM YUCJIE C UCTIOJIb30BaHNUEM (U3HUECKUX 3HAHUM;

OIICHKA CBOMX JEHUCTBUI C YUETOM BIMSHUS HA OKPYXAIOIIYIO CPEly, BO3MOMKHBIX
rII00AJILHBIX ITOCIIEACTBUH.

METAIIPEAMETHBIE PE3YJIBTATDBI

B pesynbrare ocBO€HHs MporpamMMmbl MO (PU3MKE HA YpPOBHE OCHOBHOI'O OOIIEro
oOpaszoBaHus y oOyuaromerocsi OyayT chopMUpOBaHbl METaNpeIMETHbIE PE3yiIbTaThl,
BKJIFOYAIOLIME [T03HABATEIbHbIC YHUBEPCAJIbHBIE yUeOHbIE 1eHCTBUS, KOMMYHUKATHBHBIE
YHUBEpCalbHbIE yUeOHbIE JEHCTBUSA, PETYJIATUBHBIE YHUBEPCAIbHbIEC yU€OHbIE JEHCTBUS.

Ilo3HaBaTeIbHBbIEC YHHBEPCAJIbHbIE Y4eOHbIE JeiiCTBUS
ba3oBble jornueckue aeiicTBUS:

BBISIBIIATH U XapaKTEPHU30BaTh CYIIECTBEHHBIC IPU3HAKH OOBEKTOB (SIBJICHUN);

YCTaHaBJIMBATh CYIIECTBEHHBIM TMpU3HAK KJIacCU(UKAIIMK, OCHOBAHUS IS
00001IIeHNS U CPAaBHEHUSI,

BBISIBIIATH 3aKOHOMEPHOCTH W ITPOTUBOPEYHS B pacCMaTPUBAEMBbIX (paKTax, TaHHBIX
1 HAOJTFOICHHSIX, OTHOCSIINXCS K (PHU3NICCKUM SIBIICHHSIM;

BBISIBIIATH NTPUYMHHO-CJICACTBEHHBIC CBSI3U MPH M3yUYCHUH (DU3UUYCCKUX SBJICHUHN U
MPOIIECCOB, JIeJaTh BBIBOABI C WCIOJIB30BAHUEM JCAYKTHBHBIX W HWHIYKTHUBHBIX
YMO3aKJIFOUCHHM, BBIJIBUTATH TUIIOTE3bI O B3aUMOCBS35X (PU3MUECKUX BEINYUH;

CaMOCTOATENILHO BBIOWpATh CMOCco0 perieHusT ydeOHON (M3MYEeCKOW 3ajauu
(cpaBHEHHME HECKOJIBKUX BapUAHTOB PEIICHHUs, BBIOOpP HanboJiee MOAXOAAIIECTO C y4ETOM
CaMOCTOSTEIILHO BBIJICJICHHBIX KPUTECPHUEB).

Ba3oBnle ucciienoBarejabcKye 1eMCTBUSA.
MCIOJIb30BaTh BOMPOCHI KAK UCCIIEIOBATEILCKUI MHCTPYMEHT O3HAHUS,
MPOBOJIUTH II0 CAMOCTOSITEJIBHO COCTABJIICHHOMY IUIAHY OMNbBIT, HECIOXKHBIN
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(bU3UYeCKuil SKCIIEPUMEHT, HEOOIBIIIOE UCCIIEIOBAHNE (PU3NIECKOTO SBIICHUS;

OILICHWBATh Ha IPUMEHHUMOCTbH U TOCTOBEPHOCTH HH(POPMAIIHIO, TIOTyUYESHHYIO B XO/C
WCCJICTOBAHMSI MITU SKCTICPUMEHTA,;

CaMOCTOATENFHO (OpPMYyTUpOBaTh OOOOIIEHWs] W BBIBOABI 10 PE3yJIbTaTaMm
POBEAEHHOTO HAOIIOIEHUS, OIBITA, UCCIICIOBAHMS,

MIPOTHO3UPOBATh BO3MOXKHOE JaJIbHEHINIeEe pa3BUTHE (U3MUECKUX IMPOIECCOB, a
TaK)Ke BBIJIBUTATh MPEATIOIO0KEHIS 00 UX pa3BUTHH B HOBBIX YCJIOBHSIX U KOHTEKCTAX.

Pabora ¢ undopmanmeii:

NPUMEHSATH Pa3JIMYHbIE METOJIbI, MHCTPYMEHTHI U 3aIIPOCHI MPU MOUCKE U OTOOpE
uHGOpPMaIMU WK JAHHBIX C YYETOM IPeNIoKEHHONW yueOHO! (pu3nuecKoil 3a1auu;

aHAIM3UpOBaTh, CHUCTEMATU3UPOBATH W  HMHTEPIPETUPOBATH  HMHPOPMALIUIO
pa3IUYHBIX BUIOB M (POPM MPENCTABICHHUS;

CaMOCTOSITENIbHO BBIOMPATh ONTUMAJIbHYIO (hOpMY HpeaCTaBIeHUs MH(OPMALIUU U
WUIKOCTPUPOBATh PEIIAEMBIE 3aJa4d HECIOKHBIMM CXEMAMH, IWarpaMMaMH, HHOU
rpaduKoil 1 ©X KOMOMHAIIUSIMHU.

KoMMmyHUKaTHBHBIE YHUBEPCAJIbHBbIE YUeOHbIE IeHCTBHS:
B XOZle 00CyX/eHUs yuyeOHOro Marepuala, pe3ysbTaToB JIa0OpaTOPHBIX paboT U

MIPOCKTOB 33J1aBaTh BOMPOCHI IO CYIIECTBY OOCYKIAaeMO TEMbI U BBICKA3bIBATh HJICH,
HalleJICHHBIC Ha PEIICHHE 3a1a9d U TTOAIep KaHue OJ1aroXenaTeIbHOCTH OOIIEHNS;

COTOCTAaBIISAITh CBOM CYXICHUS C CYXICHHUSIMHU JPYTrUX YYaCTHUKOB JHANIOra,
OOHapy>KHUBaTh Pa3IMUME U CXOJCTBO MO3UIUH;

BBIPAXKATh CBOIO TOYKY 3PEHUS B YCTHBIX U TUCBMEHHBIX TEKCTaX;

nyOJUYHO TMPENCTABIATh PE3YNbTAThl  BBITOJTHEHHOTO (DU3HUYECKOTO  OIbITa
(3KCTIEpUMEHTA, UCCIICIOBAHUS, TIPOCKTA).

MOHUMATh ¥ UCTIOJ30BaTh MPEUMYIICCTBA KOMAaHTHOW ¥ WHINBHIYATHHOU PaOOTHI
IIPU pElICHUU KOHKPETHOHN (u3HUecKol MpoOIeMbl;

MPUHUMATh €I COBMECTHOM NIeATeNbHOCTH, OPTaHU30BBIBATH JEHCTBUS MO €€
JOCTIDKCHHIO: PacIpeelisAiTh POJIH, OOCYXKIaTh IMPOIECCHl W Pe3yIbTaThl COBMECTHOU
paboThl, 0000111aTh MHEHUS HECKOIBKUX JIIOJICH;

BBITIOJTHATH CBOKO YacTh Pa0OTHI, TOCTUTAs KaueCTBEHHOIO pe3yibTaTa Mo CBOEMY
HaIPaBJICHUIO U KOOPJIUHUPYS CBOU JEHCTBUS C IPYTUMHU WICHAMHU KOMAH]IbI;

OIICHMBATh KAadyeCTBO CBOETO BKJIaJa B OOMMUHA MNPOAYKT TIO KPUTEPHUSIM,
CaMOCTOSATENFHO C(OPMYITMPOBAHHBIM yUYACTHUKAMH B3aHMOICHCTBHUSI.

PeryasiTuBHBIE YHUBeEpPCAJIbHbIE YYeOHbIE JeiiCTBUS
Camoopranusanus:
BBISIBIIATH TIPOOJIEMBI B JKM3HEHHBIX M YYEOHBIX CHUTYaIUAX, TPEOYIOMIMX IS

peuieHust GU3NYEeCKUX 3HAaHUM;
OpPUEHTUPOBATHCS B PA3IMUYHBIX MOAXOAAX NPHUHIATHS pEelIEHUN (MHIWBUAYaIbHOE,
MPUHATHUE PEILLICHUS B TPYIIe, IPUHATHE PEIICHUN TPYIION );
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CaMOCTOSITEJIBHO COCTAaBJISATh AJITOPUTM pelleHHs] (PU3MUYECKOH 3aJauM WIK IJ1aHa
UCCIIEJOBAaHMs C YYETOM HMMEIOIIUXCS PECYpPCOB M COOCTBEHHBIX BO3MOXHOCTEH,
apryMEHTHPOBATH IIpeIIaraéMble BApUAHThI PEILICHUN;

Jienath BbIOOp U OpaTh OTBETCTBEHHOCTD 3a PEIICHUE.

CaMOKOHTPOJIb, SMOIMOHAJIBHbIN HHTEJIEKT:

JlaBaTh aJICKBaTHYIO OLEHKY CUTYaIlMU U peAJiarath 1iaH €€ U3MCHEHUS;

OOBSCHATh MPUUYMHBI JOCTIKCHUS (HETOCTIDKCHHSI) PE3YNIbTATOB JIEATECIHLHOCTH,
JaBaTh OIIEHKY IPHUOOPETEHHOMY OIIBITY;

BHOCUTb KOPPEKTHUBBI B JCSATENBHOCTh (B TOM YHCIE€ B XOJ BBIIOJHEHHUS
bu3MYeCcCKOro UCCIENOBaHMUS WJIM TPOEKTa) HAa OCHOBE HOBBIX OOCTOSITEIBCTB,
W3MEHUBIIMXCS CUTYyal[ui, yCTAaHOBJIECHHBIX OIIMOOK, BOSHUKIIUX TPYIHOCTEH;

OIICHUBATh COOTBETCTBUE PE3yJIbTATa LIEJIU U YCIOBHUSIM.

CTaBUTb ce0s Ha MECTO APYTOro YEJIOBEKA B X0OJI€ CIIOPa WK AUCKYCCUHU HA HAYYHYIO
TE€MY, TOHUMATh MOTUBbI, HAMEPEHUS U JIOTUKY APYTrOTO.

MpU3HaBaTh CBOE MpaBO Ha OMIMOKY MpHU pelieHud (PU3NYECKUX 3a7ady WA B
YTBEPKIECHUSIX HA HAYYHbIE TEMBI U TAKOE K€ MPaBO APYroro.

HPEIMETHBIE PE3YJIbTATDBI

K koniy oOyueHuss B 7 Kjacce IpeIMETHbIE pe3yjbTaTbl Ha 0a30BOM YpOBHE
JOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:

UCIIOJIb30BaTh MOHATHS: (U3UYECKHE M XUMUYECKUE SBJICHUS, HaOJIIOJEHUE,
AKCIIEPUMEHT, MOJIeNb, TUIOTE3a, €IWHUIIBI (PU3MUYECKUX BEIMYUH, aTOM, MOJIEKYJa,
arperatHble COCTOSIHMS BeliecTBa (TBEpHOE, KUIKOE, Ta3000pa3HOE), MEXaHUYECKOe
NBIDKEHHWE  (paBHOMEPHOE,  HEpaBHOMEPHOE,  MPSMOJMHENHOE),  TPaeKTOpus,
paBHOJEHCTBYIOIAss cwi, jAedopmanus (ymnpyras, IUIaCTHYECKasi), HEBECOMOCTD,
COOOIIAIOIINECS COCYABL;

paznuyath sBieHus (Auddy3us, TEIIOBOE [BIWKEHHWE YacTUIl BEIIECTBa,
pPaBHOMEPHOE JBHKEHUE, HEPAaBHOMEPHOE ABUKEHUE, UHEPLHS, B3aUMOACHCTBUE TEl,
paBHOBecHE TBEPABIX TEJ C 3aKPEIUIEHHON OChIO BpallleHUWs, Tmepeaada JaBlICHUS
TBEPIABIMHU TEJIaMH, >KUIKOCTSIMH M Tra3amH, arMoc(epHoe naBlieHHWE, TIJIaBaHUE Tel,
NpEeBpAIllCHUs] MEXaHUYECKON SHEPIruM) MO OMUCAHUIO UX XapaKTEpPHBIX CBOMCTB M Ha
OCHOBE OIIBITOB, IEMOHCTPUPYIOIINX JTJaHHOE (PU3HUECKOe SBICHHUE;

pacno3HaBaTh NIPOSBICHUE U3YYECHHBIX (DU3UUECKUX SIBJICHUN B OKPYKAIOILIEM MUPE,
B TOM 4HCJICe (U3HYCCKUE SBJICHHUS B TPHPOJAC: NMPUMEPHI JBIKCHHS C Pa3IMIHBIMHU
CKOPOCTSIMHU B )KMBOW Y HEKUBOU MPUPO/IE, IEUCTBUE CUIIBI TPEHHUS B IPUPOJIE U TEXHUKE,
BJIUSIHUE aTMOC(EPHOro JaBJICHUS HA KUBOW OpPraHMU3M, IUIABAHHUE PbIO, phlUuaru B TeJe
YeJIOBEKa, MPU OSTOM TMEPEBOAWTH MPAKTUYECKYIO 3a7ady B Y4eOHYIO, BBIICISATH
CYILECTBEHHbIE CBOMCTBA (IpU3HAKK) (PU3UUECKUX SIBJICHUM;

ONMKCHIBATH HW3YYEHHBIE CBOMCTBA Tel U (PU3MYECKHUE SBJICHUS, HUCIOJIb3YS
¢usznyeckue BeNMMYMHBI (Macca, 00bEM, TUIOTHOCTh BEIIECTBA, BPEMs, MyTh, CKOPOCTH,
CpEIlHSAsI CKOPOCTb, CUJIa YIPYrOCTH, CUJIAa TSXKECTH, BEC Tesa, CUla TPEHUs, JaBJICHUE
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(TBEpIoro Tena, KUAKOCTH, ra3a), BBITAJIKMBAIOIIAs CUJIA, MEXaHHW4YecKass padora,
MOIIHOCTh, IUIEYO CHJIBI, MOMEHT CHJIbI, KOX(PQUIUEHT TMOJE3HOr0 JCHCTBHS
MEXaHU3MOB, KHMHETHUYECKass U TOTEHIMAJIbHAs SHEPrusi), MpU OMHCAHUM MPABHIBHO
TPaKTOBAaTh (PU3UUECKUI CMBICT HCIOIb3yEMbIX BETUYHH, UX 0003HAYCHUS U €IMHUIIBI
bu3MYeCKUX BEJIMYMH, HAXOAUTHh (HOPMYJIbI, CBSI3BIBAIOIIME JAHHYIO (U3UYECKYIO
BEJIMYMHY C JAPYTMMHU BEJIMYMHAMH, CTPOUTHh TIpaduKU H3YyYEHHBIX 3aBUCUMOCTEH
(bU3UYECKUX BEINYNH;

XapaKTepu30BaTh CBOMCTBA Tel, (PU3MYECKUE SBJICHUS U MPOIECChI, UCIOJIb3YS
MpaBUia CIIOXKEHUS cui (BIOJIb OJHOM MpsMoii), 3akoH ['yka, 3akoH Ilackans, 3akoH
ApxumMena, paBUJIO paBHOBECHS pbluara (0JI0Ka), «30J10TO€ MPAaBUIIO» MEXAHUKH, 3aKOH
COXpaHEHUS MEXaHWYECKOW SHEpPruH, MPU 3TOM J1aBaTh CJIOBECHYIO (OPMYIUPOBKY
3aKOHA U 3aIIUChIBATh €70 MaTEMATUYECKOE BBIPAKEHNUE;

OOBACHATH (PU3MUECKUE SBIICHUS, MPOLIECCHl M CBOMCTBA TEN, B TOM 4YHCIE U B
KOHTEKCTE CUTYAIMU [IPAKTUKO-OPUEHTUPOBAHHOIO XapaKTepa: BBISIBIIATh
IPUYUHHO-CJIEICTBEHHBIE CBSI3U, CTPOUTHh OOBSICHEHHWE W3 1-2 JOTMYECKHUX IIaroB ¢
oropoii Ha 1-2 U3y4eHHBIX CBOWCTBA (PU3MYECKUX SBICHUM, PU3MUECKUX 3aKOHA WITU
3aKOHOMEPHOCTH;

pemarh pacy€THble 3amayu B 1-2 neWCTBUS, UCIONB3Ys 3aKOHBI U (HOPMYJIBI,
CBsI3bIBatONIME (QM3MUECKUE BETMUYMHBI: HA OCHOBE aHAJIM3a yCIOBUSA 3a1a4d 3alMChIBATh
KpaTKOE YCIOBHE, MOACTABIATh (U3HUECKHE BEIUYMHBI B (POPMYIJIBI U TPOBOIAUTH
pacy€Thl, HAXOAUTH CITPABOYHBIE JIAHHBIE, HEOOXOANMBIC 1JI PEIICHUS 3a/1a4, OIIEHUBATh
PEANMCTUYHOCTh OJy4YE€HHON (PU3UUECKON BEIUYUHBI;

pacno3HaBaTh MpPOOJIEMbI, KOTOPbIE MOXHO PEUIUTh MPU NOMOILIM (DU3NYECKUX
METOJOB, B OIIMCAHUM HCCIICNOBAHUA BBIACIATh IPOBEPAEMOE IPEAIIOIOKEHHUE
(runoTesy), pa3nuyaTbh U MHTEPIPETUPOBATH MOMYUYECHHBIN Pe3yIbTaT, HAXOAUTh OLITMOKU
B XOJI€ OIIBITA, JIEJIaTh BBIBOJIBI 10 €r0 Pe3yJbTaraM;

MPOBOJUTH OMNBITHl MO HAOMIOACHUIO (U3MYECKUX SIBICHUNA WIH (U3MUYECKUX
CBOMCTB Tei: (OPMYJIMPOBATH MIPOBEPSIEMbIE MPENOIOKEHUSI, COOUPATh YCTAHOBKY U3
MPEIIOKEHHOTO 000PYI0BaHMUSI, 3aITUCHIBATH X0/ OMbITa U (POPMYIUPOBATH BHIBOJIBI;

BBITIOJIHATH NPSIMbIE U3MEPEHUSI PACCTOSTHUS, BPEMEHHU, MacChl Tella, 00bEMa, CHUIIBI
U TeMIEPaTypbl C UCIMOJIH30BAHUEM AHAJIOTOBBIX U ITU(GPOBBIX MPUOOPOB, 3aMUCHIBATH
MOKa3aHus MPUOOPOB € yUETOM 3aJIaHHON aOCOTIOTHOMN MOTPEITHOCTH U3MEPEHU;

MPOBOJUTH UCCIIEIOBAHNE 3aBUCUMOCTH OJTHON (PM3HUECKON BETMYMHBI OT JPYTOM C
WCIIOJIb30BaHUEM MPSIMBIX U3MEPEHUN (3aBUCUMOCTH MyTH PABHOMEPHO ABUKYIIETOCS
T€Ja OT BPEMEHU JBWKEHHUS TEJA, CUJIbl TPEHUS CKOJIBKEHHUS OT Beca TeJa, KaueCTBa
00paOOTKM TOBEPXHOCTEH TEI M HE3aBUCUMOCTH CHJIBI TPEHUS OT IUIOIIAIH
COIIPUKOCHOBEHUSI TEJI, CUJIbl YINPYTrOCTH OT YJUIMHEHUS TPYKUHbBI, BBITAIKABAIOIIEH
CHUJIBI OT 00BEMA OTPYKEHHOM YaCTH TeJIa ¥ OT IJIOTHOCTH KUAKOCTHU, €€ HE3aBUCUMOCTH
OT IJIOTHOCTHU TeNa, OT IITyOUHBI, HA KOTOPYIO MOTPYKEHO TEJO, YCIOBUH TIaBaHUs TET,
yCIIOBUM paBHOBECHsS pblyara M OJIOKOB, y4acTBOBaTh B IUIAHUPOBAHUU Y4eOHOTO
UCCJIeIOBAHUSI, COOMPATh YCTAHOBKY U BBIMOJHATH U3MEPEHHUS, CIIETys TPEATIOKEHHOMY
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wiaHy, (GUKCUPOBATh PE3yJbTAaThl MOJYYEHHOW 3aBUCUMOCTH (PU3NYECKUX BEJIIMYUH B
BUJE TPEIOKEHHBIX Ta0null H TpapuKoB, JAelaTh BBIBOJABI IO pe3yJbTaTam
UCCJIeI0BAHNUS,

IIPOBOJIUTH KOCBEHHBIE M3MEPEHUS (PU3MYECKHX BEIUYMH (IUIOTHOCThH BEIIECTBA
KUIKOCTH M TBEPAOro TeNa, CUJIAa TPEHUSI CKOJBXKEHUS, JaBJICHHE BO3IyXa,
BBITAJIKMBAIOIIAS CUJIA, IEUCTBYIOIIAs HA TIOTPY>KEHHOE B JKUJIKOCTb TEJO, KOAPHUIIUESHT
MOJIE3HOTO JIEMCTBUSI MMPOCTBIX MEXAHU3MOB), CIIEAYs MPEIJ0KEHHON UHCTPYKLMH: MIPU
BBITIOJIHEHUU HU3MEpPEHUN CcOoOUpaTh HKCIEPUMEHTAIbHYIO YCTAHOBKY UM BBIUHCISATH
3HA4YEHUE NCKOMOM BEJIUYHUHBI;

coOmoaTh MpaBWia TEXHUKKM O€30MacHOCTH Mpu padore ¢ 1abopaTOpHBIM
00opy1I0BaHUEM;

yKa3blBaThb MNPUHLMIBI JACHUCTBUS MPUOOPOB M TEXHUYECKUX YCTPOMCTB: BECHI,
TEPMOMETP, AUHAMOMETP, COOOIIAIONIMECS COCYAbl, OapOMETp, pblyar, NOJBUXKHBIA U
HENOJBUKHBIN OJIOK, HAKJIOHHAS TIOCKOCTb;

XapaKTEepPU30BaTh MPUHUUIIBI JCHCTBUS H3YYEHHBIX MNPUOOPOB M TEXHUYECKUX
YCTPOMCTB C OHOpOl Ha HX oOmucaHus (B TOM 4YHUCIE: MOAIIMIHHUKH, YCTPOHCTBO
BOJOIPOBO/IA, TUAPABIMYECKUI IPECC, MAHOMETP, BBICOTOMEp, IOPIIHEBOW HAcocC,
apeoMeTp), MCIONb3ys 3HAHUS O CBOWCTBAX (PU3MYECKUX SIBICHUNH W HEOOXOAUMBIE
¢uznyecKue 3aKOHbI U 3aKOHOMEPHOCTH;

NPUBOJUTH MPUMEPHl (HAXOAWTH HHPOPMALMIO O NPUMEpPax) MNPAKTUYECKOTO
UCIIOJIb30BaHUsl (PU3NYECKUX 3HAHUW B TOBCEAHEBHOW >KM3HM [UIsl OOecredeHMs
O0e3omacHOCTH MpU OOpallleHuH C TOpudopaMu U TEXHUYECKUMH YCTPOICTBaMH,
COXpaHEHUS 30POBbs U COOJIIOJIEHNS HOPM SKOJIOTMYECKOTO TOBEACHUS B OKPYkKaIOLEH
cpene;

OCYUIECTBJISATh OTOOP MCTOYHMKOB MH(pOpManuu B MHTEpHETE B COOTBETCTBUM C
3aJIaHHBIM ITOMCKOBBIM 3aIIPOCOM, HA OCHOBE MMEIOUIMXCS 3HAHUN M IyTEM CPaBHEHUS
Pa3IUYHBIX WUCTOYHUKOB BBIIEIATH MHPOPMALIUIO, KOTOPAs SBJIAETCS MPOTUBOPEUUBOM
WJTU MOKET OBITh HEIOCTOBEPHOM;

UCIOJIb30BaTh NPU  BBINOJHEHUH YYEOHBIX 3aJaHUNl HAYYHO-TOMYJISIPHYIO
JUTEPATYpy (PU3NYECKOrO COJEpKaHUSI, CIPAaBOYHBIE MAaTEpHUalIbl, PECYpChbl CETU
WuTtepuer, BmageTh npuéMaMu  KOHCIEKTHUPOBAHUS  TEKCTa, MNpeoOpa3oBaHUs
uH(OpMAITUU U3 OJTHON 3HAKOBOW CHCTEMBI B JPYTYIO;

co37aBaTh COOCTBEHHBIE KpaTKUE MUCbMEHHBIE U YCTHBIE COOOIIEHUSI Ha OCHOBE 2-
3 ucTouHUKOB MH(MOPMAITUU (PU3NIECKOTO COJAEPIKAHMS, B TOM YUCIIE IyOJIMYHO Je1aTh
KpaTKHe COOOIEHUS O pe3yibTaTaX MPOEKTOB WM y4eOHBIX MCCIEIOBAaHUMN, MIPU ITOM
IrPaMOTHO HCIOJIb30BaTh W3YYCHHBIM TMOHATUWHBIA  ammapaT Kypca (U3HKH,
CONPOBOXK/IaTh BBICTYIUICHHE MPE3EHTALNENM;

IIPU BBIMOJHEHUU YYEOHBIX TPOEKTOB U MCCIIEOBAHUMN paclpeensiTh 00I3aHHOCTH
B IpYyIIIE B COOTBETCTBHUHU C MTOCTaBICHHBIMU 33/1a4aMH, CJICIUTh 3a BHINOJTHEHUEM IJIaHA
NEUCTBUN, aJeKBATHO OILICHUBATh COOCTBEHHBIM BKJIQJ B JESITEIBHOCTH TPYMIIbI,
BBICTPANBaTh KOMMYHUKATUBHOE B3aUMOJCHCTBUE, YUUTHIBAS MHEHUE OKPYKAIOIIIHX.
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K koniy oOydenuss B 8 kjacce mpeIMeTHbIE pe3yjbTaThl Ha 0a30BOM YPOBHE
JOJDKHBI OTPaXXaTh CPOPMUPOBAHHOCTH Y 00YHAIOITUXCSI YMEHUI:

MCITI0JIb30BATh MOHATHS: Macca U pa3Mepbl MOJIEKYJI, TEIJIOBOE IBUKEHHUE aTOMOB U
MOJIEKYJI, arperaTHble COCTOSIHUS BEIIECTBA, KPUCTAUIMYECKUE U aMop(HBbIE Tena,
HACBIIICHHBIA M HEHACHIIIEHHBIN Map, BIAXXHOCTh BO3/lyXa, TEMIEpaTypa, BHYTPECHHSIS
DHEPrus, TEIJIOBOW JBUTATENb, SJIEMEHTAPHBIA AJICKTPUUECKUN 3apsifl, DJIEKTPUUECKOE
10JIe, TPOBOJIHUKH U TUAIEKTPUKHU, TOCTOSIHHBIN AJIEKTPUUECKHUM TOK, MATHUTHOE TI0JIE;

pasnuyaTh sBJIeHUA (TEIJIOBOE pacCUIMpEHHE M CHKaTHe, TeIUlonepeiaya, TErioBoe
paBHOBECHE, CMauyuMBaHHWE, KaNWUIAPHBIE SBJICHUS, UCHApeHHE, KOHJCHCAIIMS,
IaBJICHHE, KpHUCTaJUIU3aIus (oTBepaeBaHue), KUTICHHE, Teruionepeaayda
(TeTIONPOBOHOCTh, KOHBEKIIMSA, HU3IyUYEHHE), DJIEKTPHU3aAIMs TeEJ, B3aUMOJCHCTBUE
3apsI0B, JEUCTBHSI DJIEKTPUUYECKOTO TOKA, KOPOTKOE 3aMbIKaHUE, B3aWMOJCHCTBUE
MarHuTOB, JIEUCTBME MArHUTHOTO TOJII HAa MPOBOJHUK C TOKOM, JJIEKTPOMAarHUTHAas
WHIYKIUSI) 10 OIKCAaHUIO WX XapakTEepPHBIX CBOWCTB W HAa OCHOBE OIBITOB,
JEMOHCTPUPYIONIUX JaHHOE (PU3UUECKOE SBIICHUE;

pacrno3HaBaTh MPOSBICHUE U3YYCHHBIX (DU3UUECKUX SBJIICHUN B OKPYKAIOIIIEM MHUPE,
B TOM uwHclie (U3MYECKHue SBJICHUS B TMPUPOJE: TMOBEPXHOCTHOE HATSKEHUE U
KaMWUISIpHBIC SIBJICHUS B TPUPOJIC, KPUCTAUIBI B Tpupojae, uzinydeHue CoiHIa,
3aMep3aHue BOJOEMOB, MOpPCKHE Opu3bl, 00pa3oBaHHME pPOCHI, TymMaHa, WHEs, CHETra,
AIIEKTPUUECKUE SBJICHUS B aTMOC(epe, ANEKTPUIECTBO )KUBBIX OPraHU3MOB, MAarHUTHOE
noJsie 3emuid, apeid MoJIF0COB, POJIb MATHUTHOTO TIOJIS JJI KU3HU Ha 3eMJie, MOJISIpHOe
CUSIHUE, TpU DTOM TIEPEBOJUTH TPAKTUYECKYIO 3a/lady B Yy4eOHYIO, BBIJIEIATH
CYIIIECTBEHHbBIEC CBOMCTBA (TIpU3HAKK) (PU3UUECKUX SIBJICHUM;

ONMKCHIBATh HW3YYCHHBIE CBOWCTBA TeN U (PU3NUYECKHE SBIICHUS, HCIOJIb3YS
bu3nUeckue BEJIMYMHBI (TEMIIepaTypa, BHYTPEHHSSI SHEPIHs, KOJWYECTBO TEILIOTHI,
yaelbHas TEIJIOEMKOCTh BEIIECTBa, yAeNbHAs TEIJIOoTa TUIaBJICHUS, YACNbHAs TEIJoTa
napooOpa3oBaHusi, yAeIbHAs TEIJIOTa CrOpaHusl TOIUIMBA, KOY(PQPUIMEHT IMOJIE3HOTO
JICUCTBHS TEIUIOBOW MAIIWHBI, OTHOCUTEJIbHAS BIJIAXKHOCTb BO31yXa, JJIEKTPUUYECKUU
3apsl, CUjia TOKA, AIEKTPUUECKOE HAMPSIKEHHUE, COTPOTUBIICHUE TIPOBOIHUKA, YIEIHHOE
COTPOTHUBJICHUE BEIIECTBA, pad0Ta M MOITHOCTH JIEKTPUUECKOTO TOKA), IPU OMUCAHUU
MPaBUJILHO TPAKTOBATh (DU3WYECKUN CMBICHT HCIIOIB3YEMBIX BEIWYUH, 0003HAYCHUS U
CAVHUIBI  (PU3NYECKUX BEIUYHMH, HAXOAUTHh (POPMYJbBI, CBSA3BIBAIOIIME JaHHYIO
(GU3MYECKYI0 BEIMYMHY C JPYTMMH BEIMYWHAMHU, CTPOUTH TpauKyd WU3YYCHHBIX
3aBUCUMOCTEN (PM3NUYECKUX BEITUYHH;

XapaKTepu30BaTh CBOWCTBA Tes, (U3MUYECKUE SIBICHUS M IPOLIECCHI, MCIOIB3YS
OCHOBHBIE TIOJIOKEHUSI MOJIEKYJIIPHO-KUHETUYECKOM TEOPUM CTPOEHHUS BEILECTBA,
IPUHIUI CYNEPHO3UIUH MOJEN (Ha KAYECTBEHHOM YPOBHE), 3aKOH COXPAaHEHMS 3aps/a,
3akoH OMa 11 ydacTka uenw, 3aKoH Jxoyis-JIeHna, 3aKOH COXpaHEeHUsI SHEPTUH, TTPU
3TOM JaBaTh CJIOBECHYIO (DOPMYJIHMPOBKY 3aKOHA M 3allMCHIBATh €r0 MAaTEeMAaTHUYECKOE
BBIPAXKEHUE;

OOBSCHATh (PU3UYECKHUE MPOLIECCHl U CBOWCTBA TEJ, B TOM YUCJIE U B KOHTEKCTE
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CUTYallMi MPAKTUKO-OPUEHTUPOBAHHOIO XapaKTEPA: BBISBIISATH IPUYMHHO
CIIEJICTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHHE U3 1-2 JTOrMUecKUx 1IaroB ¢ onopou Ha 1-2
U3YYEHHBIX  CBOHCTBAa  (PU3MYECKUX  SABJICHUH, (PU3NYECKUX  3aKOHOB WM
3aKOHOMEPHOCTEWN;

pemars pacy€THblE 3aJaud B 2-3 NEHUCTBUSA, MCIONB3Ys 3aKOHbI U (POPMYJIBL,
CBSI3bIBAIOLIME (PU3NYECKUE BEIMUMHBL: HA OCHOBE aHAJIM3a YCJIOBHS 3a/1a4y 3aIIMChIBATh
KpPaTKO€ YCJOBHUE, BBIABIIATh HEAOCTATOK JAHHBIX [JISl pPELIEHUs 3aJadd, BBIOMpATh
3aKOHBI U (POPMYJIbl, HEOOXOAUMBIE [yl €€ PEIICHUs, IPOBOANUTh PACUETHI U CPAaBHUBATh
MOJTy4YE€HHOE 3HaUYCHUE (PU3NIECKON BETUYMHBI C U3BECTHBIMU JIaHHBIMH;

pacro3HaBaTh MPOOJEMbl, KOTOPhIE MOXXHO PELIUTh MPHU MOMOIIM (HU3HUECKUX
METO/0B, UCIIOJIb3Ysl OIIMCAHUE UCCIIEIOBAHMS, BBIACIATH IIPOBEPSEMOE IIPEAIIOI0KEHHE,
OLICHUBATh NPABUJIBHOCTD MOPSAAKA IPOBEACHUS UCCIIEIOBAHMS, IEJIATh BBIBOBI,

IPOBOAUTH OIBITHl 0 HAOMIONEHUI0 (U3NYECKUX SBICHUM WM (U3NYECKUX
CBOMCTB TeJ (KanWUISpHbIE SIBJICHUS, 3aBUCUMOCTb JAaBJICHMS BO3/AyXa OT €ro o0Obéma,
TEMIIEPATYPbI, CKOPOCTH MPOLIECCA OCTHIBAHUSA M HArPEBAHUS MPHU U3IyYECHUH OT LIBETA
u3nyyarouiel  (Mmorjomaroieil) IMOBEPXHOCTH, CKOPOCTh HCHApeHHus BOJBl  OT
TEMIEPATYPbl JKUAKOCTH M IUIOMAAUM €€ TOBEPXHOCTH, OJJEKTpU3alUsa Tel U
B3aMMOJICUCTBUE DJIEKTPUYECKUX 3aps/iOB, B3aUMOJEHCTBUE IIOCTOSIHHBIX MAarHWTOB,
BH3YyaJIM3al1sl MATHUTHBIX MOJIEN TOCTOSIHHBIX MarHUTOB, JEMCTBUS MAarHUTHOI'O MOJIS HA
IIPOBOJAHUK C TOKOM, CBOWCTBA DJJEKTPOMArHUTA, CBOMCTBA DJIEKTPOJBUIATEII
IOCTOSSHHOTO TOKa): (OpMyiHpoBaTh MpOBEpPSEMbIE MPEANONIOKEHUs, CcoOUpaTh
YCTaHOBKY U3 MPEI0AKEHHOTO 000PYAOBaHUS, ONUCHIBATH X0/ ONBITA U (POPMYIHPOBATH
BBIBOJIBL;

BBIIIOJIHATD IIPSIMBIE W3MEPEHMUS TEMIEpaTypbl, OTHOCUTEIBHOW BJIAXHOCTH
BO3]1yXa, CUJIbI TOKA, HAMPSYKEHUS C UCIIOJIb30BAHUEM AHAJIOTOBBIX TPUOOPOB U TATYMKOB
¢u3nyecKux BEIUYMH, CpPAaBHUBATH pE3YyJbTaTbl HM3MEPEHUH C Y4ETOM 3a/JaHHOM
a0COJIIOTHOM MOTPENIHOCTH;

MPOBOJUTH UCCIIEIOBAHNE 3aBUCUMOCTH OJIHON (PM3HUECKON BETUYMHBI OT APYTOM C
UCIIOJIb30BaHUEM TPSIMBIX U3MEPEHUH (3aBUCUMOCTh CONIPOTUBIICHUS IIPOBOIHUKA OT €T0
JUIMHBI, TUIOAAY IONEPEYHOr0 CEYEHUS M YAEIBHOTIO COIPOTUBIICHUS BELIECTBA
IIPOBOJHMUKA, CHJIBI TOKA, UAYIIETO Yepe3 MPOBOJHUK, OT HANPSKEHUs Ha MPOBOJHUKE,
WCCJIEIOBAHUE TOCJIEOBATEIBHOIO W MAPAUIEIbBHOIO COECIWHEHUH HPOBOAHHUKOB):
IUIAaHUPOBATHh UCCJEIOBAaHUE, COOMpaTh YCTAHOBKY U BBINOJHATH U3MEPEHUS, CIEIys
OpeJIOKEHHOMY IIJIaHy, (PUKCUPOBATH PE3YJIbTAaThl MOJTYYEHHOW 3aBUCHMOCTH B BUJIE
TaONUIl U TPaUKOB, AEJIATh BHIBOJBI 110 PE3yJbTaTaM UCCIEIOBAHUS;

IPOBOJUTH KOCBEHHBIE U3MEPEHUs (PU3UUECKUX BEIMUYUH (yAeNIbHas TEIUIOEMKOCTD
BEIIECTBa, COMPOTHUBIIEHWE IMPOBOJAHMUKA, pabOTa M MOIIHOCTH JIEKTPUUYECKOIO TOKA):
IUIAHUPOBAaTh M3MEpPEHUs, COoOMpaTh OSKCIEPUMEHTAIBHYIO YCTaHOBKY, CJeays
IIPEI0KEHHOW NHCTPYKIIUU, U BBIYUCIISITh 3HAYEHUE BEJINYUHBI;

coOMoaTh NpaBUila TEXHUKM O€30IacHOCTU Mpu padore ¢ 1abopaTOpHBIM
o0opy10BaHUEM;
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XapaKTepU30BaTh MPHUHIUIBI JEUCTBUS H3YYEHHBIX MPUOOPOB M TEXHUYECKUX
YCTPOMCTB C OMOPOM Ha WX OmMHMCaHus (B TOM 4YHUCJE: CHCTeMa OTOIUICHUS JOMOB,
TUTPOMETp, TMapoBasi TypOWHA, aMmepMeTp, BOJBTMETP, CUETYMK DIECKTPUUYECKON
DHEPTUH, HJIEKTPOOCBETUTEIbHBIE MPUOOPHI, HarpeBaTelIbHbIE AJIEKTPONPUOOPHI
(mpuUMepHBI), ANEKTPUYECKUE TPEIOXPAHUTETN, DICKTPOMArHUT, 3JICKTPOJBUIaTENb
MOCTOSIHHOTO TOKA), HCIOJb3ysl 3HAHUA O CBOWCTBaX (U3MYECKUX SIBICHUUA U
He00XoauMble (PU3NUYECKHE 3aKOHOMEPHOCTH;

pacno3HaBaTh MPOCThIE TEXHUUYECKHE YCTPOMCTBA U U3MEPUTENbHBIE TPUOOPHI 110
CXeMaM U CXEMaTHYHBIM PUCYHKaM (PKUJKOCTHBIM TEPMOMETpP, TEPMOC, MCUXPOMETP,
TUTPOMETp, JBUTATENb BHYTPEHHETO CrOpaHUsl, AJEKTPOCKOI, PEOCTaT), COCTaBIATh
CXEMbI JJIEKTPUUYECKHX IIENeH C IMOCIeN0BATEeIbHBIM U MapaJlJIeIbHBIM COCAMHEHUEM
AJIIEMEHTOB, pa3finyasi yCIOBHbIE 0003HAYCHUS DJIIEMEHTOB AJICKTPUUECKUX IIETICH;

OPUBOJUTH MPUMEPHI (HAXOAUTH HHPOPMAIMIO O MPUMEpPaX) MPAKTUYECKOTO
UCIIOJIb30BaHUsl (DU3MYECKUX 3HAHUN B TOBCEIHEBHOM KU3HM [JIsI OOecredeHus
Oe3omacHOCTH MpuU OOpaleHuu ¢ TpudopaMu U TEXHUYECKUMH YCTPOMCTBaMH,
COXpaHEHUS 3/I0POBbS U COOJIO/IEHNS HOPM IKOJIOTUYECKOTO TOBEACHUS B OKpYKaIoIeh
cpene;

OCYHIECTBJIATh MOUCK MHPOpManuu Puanyeckoro cojepxkanus B MHTepHeTe, Ha
OCHOBE MMEIOIIUXCS 3HAaHUM W IMyTEM CpPABHEHUS JOIMOJIHUTENIbHBIX HCTOYHUKOB
BBIICNISATh HMH(POPMALIUIO, KOTOpas SBISIETCA MPOTUBOPEYMBON WM MOXKET OBITh
HEJ0CTOBEPHOM;

UCIIOJIb30BaTh TPU  BBIMIOJHEHWU YYEOHBIX 3aJaHUN  HAYYHO-TIOMYJISPHYIO
JUTEPATYpy (PU3NUYECKOTO COAEp)KaHUsI, CIPABOYHBIE MaTEpHUallbl, PECypChl CETU
WUuTepHer, Biamerb mnpuéMamMu KOHCIEKTUPOBAHUS  TEKCTa, MPeoOpa3oBaHUs
nH(pOpMaIK U3 OJTHOM 3HAKOBON CHCTEMBI B JIPYTYIO;

co37aBaTh COOCTBEHHBIC MUCHMEHHBIE W KPAaTKHUE YCTHBIE COOOIIeHHS, 00001Ias
uH(OPMAIUIO W3 HECKOJBKMX HMCTOYHUKOB (DPU3MUECKOTO COJCp)KaHUSA, B TOM YHCIE
nyOJUYHO  TIPEACTABJISTH  pPE3yJbTaThl  MPOEKTHOM WM HCCIENOBATEIhCKON
NESATEeTLHOCTH, TMPU 9TOM T'PAMOTHO HCIIOJIb30BaTh M3YUYEHHBIN MOHSATHIHBIA amnmapar
Kypca (pU3HKH, COPOBOXK/IATh BHICTYIUICHUE MTPE3CHTAIINECH;

IIPU BBITIOJIHEHUH Y4YEOHBIX TMPOEKTOB M HCCIEAOBaHUN (PU3UYECKUX MPOIIECCOB
pacnpenensiaTh O0S3aHHOCTA B TPYINE B COOTBETCTBHM C IOCTaBJIECHHBIMH 3a/a4yaMu,
CJICIUTH 3 BBHITIOJTHEHUEM IIJIaHA IEHCTBUM M KOPPEKTUPOBATH €T0, aJICKBATHO OIICHUBATH
COOCTBEHHBI BKJIAJl B JCATEIBHOCTh TPYIIIbI, BBICTPAUBATh KOMMYHHUKATHBHOE
B3aMMOJICHCTBHE, MPOSIBIISISE TOTOBHOCTH Pa3peliaTh KOH(IUKTHI.

K koniy oOydenust B 9 KJjacce TpeIMETHBIE pe3yiabTaThl Ha 0a30BOM YPOBHE
JOJDKHBI OTPakaTh CPOPMUPOBAHHOCTH Y OOYIAFOIITNXCS YMEHHU:

UCITOJIB30BaTh TOHATHSA: CHUCTEMa OTCUETa, MaTepualibHas TOYKa, TPACKTOPHS,
OTHOCUTEIHHOCTh MEXaHHYECKOTO ABWXKEHUS, Achopmaius (yrnpyras, MIacTUYecKas),
TpPEHUE, IEHTPOCTPEMUTETHLHOE YCKOPEHUE, HEBECOMOCTD U MEPErpy3KH, LIEHTP TSHKECTH,
abCOMIOTHO TBEPAOE TEJO, MEHTP TSKECTH TBEPAOTO Teja, paBHOBECHE, MEXaHUIECKUE
KOJIeOaHWS ¥ BOJHBI, 3BYK, HH(PPA3BYK U YIbTPa3BYK, SJIEKTPOMATHUTHBIE BOJIHBI, IITKAJIa
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3JIEKTPOMArHUTHBIX BOJIH, CBET, OJIM30PYKOCTh U JAJIbHO30PKOCTh, CIIEKTPBI UCITy CKaHMSI
¥ TIOTJIONIEHUS, anb(da-, 6eTa- 1 raMMa-u3Iy4eHUs], U30TOIIbI, AIePHAS SHEPTETHKA;

pasnuyath SBJICHUS (PaBHOMEPHOE U HEPABHOMEPHOE MPSIMOJIMHENHOE ABM)KEHUE,
PaBHOYCKOPEHHOE NPSAMOJIMHEWHOE ABM)KEHHE, CBOOOJAHOE MAJCHUE TEJl, PABHOMEPHOE
JIBUKEHHE [0 OKPYKHOCTH, B3aUMOJEWCTBHE TEJ, PEAaKTHUBHOE JIBH)KEHUE,
Kose0aTeIbHOE JIBUKEHHUE (3aTyXalllleé M BBIHYKICHHBIE KOJI€OaHUs), PE3OHAHC,
BOJIHOBOE JIBHXKEHUE, OTPAXKEHHUE 3BYKa, PSMOJIMHENHOE PACIPOCTPAHEHUE, OTPAKEHUE
Y TIPEJIOMJIEHHUE CBETA, IIOJIHOE BHYTPEHHEE OTPAKEHUE CBETA, pa3JloKeHUeE 0€I0ro cBeTa
B CIHEKTp M CIIO)KEHHE CIEKTPAJIbHBIX LBETOB, JUCIEPCHS CBETA, €CTECTBEHHAs
PaAMOAaKTUBHOCTh, BO3BHUKHOBEHHUE JIMHENYATOr0 CIEKTPA U3ITYUEHUS) [0 OMUCAHUIO UX
XapaKTEpPHBIX CBOMCTB M HAa OCHOBE OIIBITOB, IEMOHCTPUPYIOLIUX JIaHHOE (PU3UUECKOE
SIBJICHUE;

pacrno3HaBaTh MPOSBIECHUE U3YUEHHBIX (PU3MUECKUX SIBJICHUN B OKPY’KAIOLLIEM MHUPE
(B TOM umcliie pU3NYECKUE SBJICHUS B MPUPOAE: MPUINUBHI U OTJIMBBI, IBUKEHUE IJIAHET
ConHEeYHON CUCTEMBI, PEAKTUBHOE JBUKEHUE KUBBIX OPTraHU3MOB, BOCIPHUSATUE 3BYKOB
JKUBOTHBIMH, 3€MIIETPSCEHHUE, CEHCMUYECKHE BOJHBI, I[yHAMM, 3XO, ILBETa TEll,
ONTUYECKHE  SBJIEHUA B  MNPUPOJE, OHOJOTHYECKOE  JIEWCTBHE  BHUIUMOTO,
yJIbTPapUOJIETOBOIO M PEHTIEHOBCKOTO M3JIy4YCHMH, €CTECTBEHHBIN paJHOaKTHUBHBIHI
($OH, KOCMUYECKHE JIyUHd, PaIUOAKTUBHOE U3JTyUYE€HUE IPUPOIHBIX MUHEPAJIOB, JCICTBHE
pPaJMOAKTUBHBIX M3IYyYEHUH Ha OpraHu3M 4YeJOBEeKa), MpU OSTOM TNEPEBOJUTH
IPAKTHUUECKYIO 3a/Jady B Y4YeOHYIO, BBLICNSATH CYILECTBEHHbIE CBOWCTBA (IIPU3HAKM)
(bU3NYECKUX SBJICHHI;

ONKCHIBATh HW3YYEHHBbIE CBOMCTBA Te€l W (PU3MYECKHE SBJICHHS, HCIOJIb3Ys
¢duznyeckue BeIMUYUHBI (CpEeaHSsE U MTHOBEHHas CKOPOCTH Tejla MPU HEPaBHOMEPHOM
JNBUKEHUHU, YCKOpPEHHUE, NepeMelleHue, MyTh, yrioBas CKOPOCTh, CHJia TPEHUs, CHIIA
YIPYTrOCTH, CHUJIA TSHKECTH, YCKOPEHUE CBOOOJHOIO MaJeHMs, BEC Tella, UMIIYJbC Tela,
UMITYJIbC CHJIbI, MEXaHWYecKas paboTa WU MOIIHOCTb, MOTEHIMAJbHAs SHEPrusl Tela,
MOJHATOrO HaJ TMOBEPXHOCTHIO 3€MJIM, MOTEHLHMAJIbHAs HEPrUsl CXKATOM MPY>KUHBI,
KUHETUYECKasi SHEPTrus, MOJIHAas MEXaHU4ecKasi SHEprusi, NepHo U 4acToTa KojeOaHuH,
JUIMHA BOJIHBI, TPOMKOCTh 3ByKa M BBICOTA TOHA, CKOPOCTb CBETa, IOKa3aTelb
NOPEJOMJICHUSI CPEIbl), MPHU ONUCAHUM TMPABUIBHO TPAKTOBATh (PUIUUYECKUI CMBICH
UCIIOJIb3YEMbIX BEIUYMH, O00O3HAUEHUS U €IUHUIBI (U3NYECKUX BEIUYMH, HAXOIUTh
bopMyIbl, CBA3BIBAIOIIME AAHHYIO (PU3MYECKYIO BEJIMYMHY C JIPYTMMHU BEIUYMHAMU,
CTPOUTDH rpapUKU U3yYEHHBIX 3aBUCUMOCTEN (PU3MUECKUX BEJIUYMH;

XapaKTEepU30BaTh CBOMCTBA TeJ, (PU3UYECKHE SIBICHUS M MPOLECCHI, HUCIONb3Ys
3aKOH COXPaHEHUS SHEPTUH, 3aKOH BCEMUPHOTO TSTOTEHUS, TPUHIUI CYTEPIIO3ULINH CHII,
IPUHIMI OTHOCUTENBHOCTU ['anmunes, 3akoHbl Hpr0TOHA, 3aKOH COXpaHEHMsI UMITYJIbCa,
3aKOHBI OTPAKEHUS U IIPEJIOMIICHHS CBETA, 3aKOHBI COXPAHEHMSI 3apsII0BOIO K MacCOBOTO
YHCcell IpU SACPHBIX PEaKIUsX, PU 3TOM J1aBaTh CIOBECHYIO (POPMYIUPOBKY 3aKOHA U
3aMMCBIBATH €T0 MATEMATUUYECKOE BBIPAKEHUE;

OOBSCHATh (PU3UUECKHUE IMPOLIECCHl U CBOWCTBA TEN, B TOM YUCJIE U B KOHTEKCTE
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CUTYallMH MPAKTUKO-OPUEHTUPOBAHHOIO XapaKTePa: BBISIBJISITh IPUYHHHO
CIIEJICTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHHE U3 2-3 JIOTMUECKUX IIaroB ¢ Omopon Ha 2-3
U3YYEHHBIX  CBOWCTBA  (PUBMYECKUX  SIBICHHM, (U3MUECKUX  3aKOHOB  WJIU
3aKOHOMEPHOCTEH;

pemaTh pacu€THbIC 3aJaud (OmUparoluMecss Ha CUCTeMy U3 2-3 ypaBHEHHI),
UCIIOJIb3YsI 3aKOHBI U (POPMYJIbI, CBS3bIBAIOIIME (PU3MYECKHUE BEIMYMHBI: HA OCHOBE
aHaJlIM3a yCJIOBHS 3a/layd 3alUChIBaTh KPAaTKOE YCJIOBHE, BBISBIATH HEIOCTAIOLIUE WIIU
U30BITOYHBIC JTAaHHBIC, BBIOMPATh 3aKOHBI U (OPMYIIbI, HEOOXOIUMBIEC IJIA PELICHUS,
MPOBOJUTH PACUETHI M OLICHUBATh PEATMCTUYHOCTD MOJYYEHHOTO 3HAUYCHUS (PU3NYECKON
BEITUYNHBL;

pacno3HaBaTh MPOOJIEMBI, KOTOPbIE MOXXHO PEIIUTh MPU MOMOIIU (PU3NYECKHUX
METOJI0B, UCIOJIb3Ys OMMCAHNUE UCCIIEA0BAaHNUS, BBIACIATH POBEPSIEMOE IIPEITOIOKEHNUE,
OLICHMBATh MPABWJIBHOCTh TMOPS/IKA TNPOBEJICHUS WCCIEAOBAHMS, JI€7aTh BBIBOJBI,
UHTEPIIPETUPOBATH PE3YNbTATHl HAOIMIOICHUN U OIBITOB;

MPOBOJIUTH OMBITHI O HAOMIOACHUIO (U3UYECKUX SBJICHUM WM (PU3NUECKUX
CBOMCTB Ten (M3ydeHue BTOpOro 3akoHa HpIOTOHA, 3aKOHAa COXpaHEHHUS SHEPTruH,
3aBUCUMOCTb NEepHOJa KOJIeOaHUl MPY>KMHHOTO MasiTHUKA OT MAcChl Ipy3a U KECTKOCTH
NPYXKUHBI ¥ HE3aBUCUMOCTh OT AaMIUIUTYAbl MaJIbIX KoJIeOaHUM, MPSIMOJIMHEHHOE
pacnpoCTpaHEHUE CBETa, pa3lioKeHHE Oeoro CBeTa B CHEKTP, M3YYEHUE CBOMCTB
M300paKEeHUS B TUIOCKOM 3€pKajie M CBOMCTB M300pa)KE€HHUS TpeIMeTa B coOuparomiei
JMH3€e, HAOJI0/IEHNE CTUIONTHBIX U JIMHEWUYAThIX CIIEKTPOB M3JIYYCHHS): CAMOCTOSITEIILHO
coOupaTh YCTaHOBKY M3 U30BITOYHOTO Habopa 000py0BaHUs, OMUCHIBATh X0 ONbITa U
€ro pe3yJbTaThbl, POPMYIUPOBATH BHIBOIBL;

IPOBOAUTH MPU HEOOXOAMMOCTH CEPUIO MPSMBIX W3MEPEHUH, ONpenesss cpeaHee
3HAYCHUE U3MEpSeMON BeIMYMHBI ((POKYCHOE paACCTOSIHUE COOUpAIoNIeil JIMH3bI),
000CHOBBIBaTh BBIOOP c1I0Cc00a U3MEpPEHHs (M3MEPUTEIHLHOTO MPUOopa);

IPOBOAUTD UCCIIEI0OBAHUE 3aBUCUMOCTEN (DU3MUECKUX BEJIMUYUH C UCIOIb30BaHUEM
MIPSAMBIX H3MEPEHUH (3aBHCUMOCTh IIyTH OT BPEMEHH IIPH PABHOYCKOPEHHOM JBMKECHUHU
0e3 Ha4aJIbHOW CKOPOCTH, MEeproaa KOJIeOaHWH MaTeMaTUYeCKOro MasiTHUKA OT JJIMHBI
HUTH, 3aBUCUMOCTH yTJIa OTPAKEHUS CBETA OT YIJIa MAJICHHS U yTiia MIPEJIOMIICHUS OT yTiia
najieHus): IJIAHUPOBAaTh HCCJIEAOBAHME, CaMOCTOATEIbHO COOMpATh YCTaHOBKY,
(bUKCUpPOBATh PE3yJbTATHl TMOJYYCHHOW 3aBUCUMOCTH (DU3UYECKUX BEITUYMH B BUJE
Tabnui 1 rpaduKoB, AEIaTh BHIBOJBI 110 PE3YJIbTATaM UCCIICOBAHUS;

POBOJNTH KOCBEHHBIC M3MEPEHHS (PU3UYECKUX BEIMYWH (CPEAHSS CKOPOCTh H
YCKOpEHHUE Teja MpH PaBHOYCKOPEHHOM JBUKEHHH, YCKOPEHHE CBOOOIHOIO MaJieHus,
KECTKOCTh TPYKUHBI, KOIPPHUIMEHT TPEHUS CKOJBKEHHUS, MEXaHWdyeckas paboTa u
MOIITHOCTb, YaCTOTAa U MEPHO]T KOJICOAHUI MAaTEMaTHIECKOTO U MPYKMHHOTO MasiTHUKOB,
ONTUYECKas CUJia COOMPAIOIIEH TUH3bI, PAIUOAKTUBHBIN (DOH): TUIAHUPOBATH U3MEPEHHUS,
coOupaTh HSKCHEPUMEHTAIbHYIO YCTAHOBKY M  BBINOJHATH M3MEPEHUS, CIEays
MPEIOKCHHOW WHCTPYKIIMW, BBIYUCIISITH 3HAYEHHWE BEIWYMHBI W aHAIM3UPOBATH
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MOJTYYEHHBIE PE3YJIBTATHI C YUETOM 3aJaHHOM NOTPEIIHOCTU U3MEPEHUN;

coOmoaTh TpaBWia TEXHUKKM O€30MacHOCTH Mpu padore ¢ 1abopaTOpHBIM
000py0BaHUEM;

pa3inyaTh OCHOBHBIC MPU3HAKU M3YUYCHHBIX (PU3UUECKUX MOJIENeH: MaTepuaabHas
TOYKa, a0COJIIOTHO TBEPIOE TENO, TOUYEHYHBIA MCTOYHUK CBETAa, JIy4d, TOHKas JIMH3a,
IJIaHETapHas MOJIENIb aTOMa, HYKJIOHHAsI MOJIENIb aTOMHOTO SIAPA;

XapaKTepU30BaTh NPUHIUIBI JIEHCTBUS U3YYECHHBIX MPHUOOPOB U TEXHUYECKUX
YCTPOMCTB C OMOPOW HA MX OMHUCAHUS (B TOM YHCIIE: CIIUJOMETpP, AATUYUKH MOJIOKEHUS,
pacCTOSIHUSL U YCKOPEHUS, paKeTa, 9X0JI0T, OUKH, IEPUCKOII, (poToamnmapar, ONTUIECKUE
CBETOBO/IbI, CIIEKTPOCKOII, JO3UMETP, KamMmepa BuibcoHa), UCIoIIb3ysl 3HAHUS O CBOMCTBAX
(du3nyecKuX SIBICHUN U HEOOXOAUMBIE (PU3NUECKUE 3aKOHOMEPHOCTH;

UCIIOJIb30BaTh CXEMbl M CXEMAaTHYHbIE PUCYHKH M3YYEHHBIX TEXHUYECKUX
YCTPOMCTB, U3MEPUTENBHBIX NPUOOPOB U TEXHOJIOTMUYECKUX MPOIECCOB IPU PELICHUU
y4EOHO-TIPAKTUUECKUX 3a/lay, ONTUYECKUE CXEMbI Ul MOCTPOEHUS H300paxKeHUl B
IJIOCKOM 3€pKajie U COOMpArOIIe JIMH3E;

OPUBOJUTH MpUMEpPHl (HAXOAUTh HHGOPMALMI0O O MpPUMEpax) HPAKTUUECKOIO
UCIIOJIb30BaHUsl (PU3MYECKUX 3HAHUU B TOBCEIHEBHOM XU3HM [JIsI OOECredeHus
Oe3omacHocTH Mpu oOOpallleHuu ¢ MNpudopaMH M TEXHUYECKUMH YCTPONCTBaMH,
COXPAHEHUs 37J0POBbS U COOIIOEHUSI HOPM SKOJIOTHYECKOTO MOBECHHS B OKPY KaIOLIEH
cpene;

OCYILECTBISATh TMOUCK HHGpOpMaluu (pu3ndeckoro conaepxanus B HHTepHere,
CaMOCTOATENbHO (POPMYJIMPYsI TMOUCKOBBIM 3alpoC, HAXOAUTh IIYyTH OIpPEACICHHUS
JIOCTOBEPHOCTH TMOJy4eHHOW HH(POpPMAIMM HAa OCHOBE WMEIOIIUXCA 3HAHUU U
JOTIOJTHUTENBHBIX UCTOUYHUKOB;

UCIIOJIb30BaTh IMPU  BBINOJHEHWH Y4YE€OHBIX 3aJaHUM  HAYyYHO-MOMYJSPHYIO
aUTepaTypy (pU3MUECKOro coaepiKaHMs, CIpPaBOYHBIE MaTepHallbl, PECYpChl CETH
WuTepHer, Bnaaerb nNpuéMaMM KOHCIEKTUPOBAHUS  TEKCTa, MPeoOpa3oBaHUs
nH(pOpMaIKU U3 OJTHOM 3HAKOBOW CHUCTEMBI B JIPYTYIO;

CO3/1aBaTb COOCTBEHHbIE NHMCHbMEHHbIE M YCTHBIE COOOIIEHHS Ha OCHOBE
uHOpMaAlMU M3 HECKOJbKUX HMCTOYHUKOB (PU3MYECKOrO CcoAepx aHus, MTyOIMYHO
IIPECTABIIATH PE3YJIBTATHI IPOEKTHOM WIIM UCCIIEI0BATEIBCKOM IEATEIBHOCTH, IIPU 3TOM
IPaMOTHO KCIIOJIb30BATh U3yUEHHBIM MOHATUHHBIN anmnapaT u3y4aeMoro pasjena (u3uKu
U COIPOBOX/JATh BBICTYIUICHUE MpE3CHTALMEe ¢ Y4ETOM OCOOECHHOCTEH ayauTOpuu
CBEPCTHHKOB.
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TEMATHUYECKOE IINTAHUPOBAHHUE

7 KJIACC
Ne HanmMmenosanne KomnuectBo [[IporpammHuoe conepkanue OcHOBHBIE BUBI JICATEIIBHOCTH O0y4arOIIUXCS
/11 JacoB

pa3zieNoB U TEM
y4eOHOTro mpeaMeTa

Pasznes 1. ®u3uKka U ee poJib B IO3HAHUM OKPY/KAIOLIEro Mupa

1.1 |®wuzuka - HayKa O 2 BrisBiieHne paznudyuii Mexay Gu3n4ecKuMu 1
[IPpUPOJC dusznka - HayKa O MPUPOJIE. XUMHUUYECKUMU IIPEBPALLECHUASIMH.

SIBIIEHUS IPUPOIBL. Pacnio3naBanue u kinaccuukaius Gu3nuaecKux
Du3nyECKUe SIBJICHUS: SIBICHUM: MEXAHUYECKHUX, TEIUIOBBIX,
MEXaHHYECKUE, TEIUIOBBIE,  PJIEKTPUYECKUX, MATHUTHBIX U CBETOBBIX.
DIIEKTPUUECKUE, MarHuTHBIE, [HabmoneHne u onrcanne GU3n4ecKux sBJICHUN
CBETOBBIEC, 3BYKOBBIE

1.2 | ®usnueckue BEIUUNHBI 2 dusnyeckue BeJIMUYUHBI. OnpeneneHre eHbI ASICHUS IIKaJIbI

3mepenne pu3nyeckux
BeJIMUUH. PU3nyecKue
npubopsl. [lorpemHocTs
n3MepeHu MexnyHapoaHas
cUCTEeMa €IMHUI]

U3MEPHUTEIHLHOTO MPHUOOpA.

M3Mmepenne JIMHENHBIX Pa3MEPOB TEIl U
[IPOMEKYTKOB BPEMEHH C YUETOM ITOIPENTHOCTEN.
3mepenne 00bEMa )KUIKOCTU U TBEPAOTO TeTa.
3mepenue Temiieparypbl Ipy MOMOIIH
YKUJIKOCTHOTO TEPMOMETPA U JaTYMKA
TEMIIEPATYPHI.

BrinonHeHre TBOPYECKUX 3aIAHUU T10 TIOUCKY
CIIOCOOOB M3MEPEHUS HEKOTOPHIX (hU3HUECKUX
XapaKTEPUCTHUK, HAITPUMED, Pa3MEPOB MaJIbIX
00BEKTOB (BOJIOC, TPOBOJIOKA), YAATEHHBIX

00BEKTOB, OOJIBLINX PACCTOSHUM, MAJTbIX
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MPOMEKYTKOB BpeMeHu. O0CyxkieHue
Mpe/IaraeMbIxX crioco00B

1.3. [EcTrecTBeHHOHAYYHBIM 2 Kax ¢usuka u qpyrue BriiBrkeHHE THIIOTE3, OOBSICHSIONTUX MPOCTHIE
METO/ O3HAHUS €CTECTBEHHBIC HAYKHU SIBJICHUSI, HAIIPUMED:
M3y4aroT MPUPOSTY. - MOYEMY OCTAHABIIMBACTCS JBHXKYILEECS 110
EcTecTBEHHO-Hay4YHBIN COPU30HTAIBHOU TOBEPXHOCTHU TEJO;
METOJ, IIO3HAHUS: - MIOYEMY B JKapKYIO IOTOY B CBETJION OJIEK]IE
HaOJIIOJICHHE, TIOCTAHOBKA MpOXJIAAHEN, yeM B TEMHOM. [Ipennoxenne
HAy4YHOT'O BOIIPOCA, CITIOCOOOB MPOBEPKHU THIIOTES3.
BBIJIBM)KCHUE THIIOTE3, [IpoBeneHne Uccae0BaHuA MO MPOBEPKE KAKOH -
DKCIIEPUMEHT I10 POBEPKE  JTUOO TUTIOTE3HI.
TUNOTE3, OOBSICHCHHE [TocTpoeHue mpocTeHux Moiesiel Pu3nIecKux
Ha0JII0TaEMOT0 SIBJICHUS. SIBJICHUH (B BUJIC PUCYHKOB UJIM CXEM ), HAIIPUMED
Onucanue GU3NIECKUX [1aJICHUE MIPEIMETA; MPSIMOJIMHENHOE
SIBJICHUM C IIOMOII[bIO pacnpoCTpaHEHHE CBETA
MoIelIen
Htoro no pazneny 6

Paznen 2. IlepBoHavajibHbIEe CBEIEHUS O CT

OCHHH BeIIECCTBA

2.1 (CtpoeHue BemiecTa

1

CTpoeHue BEIIeCTBa: aTOMBI
U MOJICKYJIbI, UX Pa3MeEpHl.
OnbIThI, JOKA3bIBAIOIINE
NTMCKPETHOE CTPOCHUE
BEIIECTBA

Ha0nronenue u uHTepripeTanus omnbITOB,
CBUJICTEIBCTBYIOIIUX 00 aTOMHO-MOJIEKYJISIPHOM
CTPOEHHUHU BEILIECTBA: OMBITHI C PACTBOPEHUEM
Pa3IMYHBIX BEILIECTB B BOJIE.

OneHka pa3sMepoB aTOMOB M MOJIEKYJI C
UCIoJib30BaHuEM (hoTorpaduil, MOJTyYeHHBIX HA
ATOMHOM CUJIOBOM MHKpockorne (ACM) -

mabopaTtopHas pabora o teme: «OreHka
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raMeTpa aToma METOIOM psIoB (c
ucroyib3oBanueM  (ororpaduii)». OmnpenencHue
pa3MepoOB MaJIbIX T

2.2 |/IpmxeHue u
B3aMOJICHCTBHE YaCTHI]
BEIIleCTBa

JBM>KEHHE YaCTHI] BENIECCTBA.
CBs3b CKOPOCTH JIBUKEHHUS
YACTHI] C TEMIIEPATYPOIL.
bpoyHOBCKOE IBUKEHUE,
mudy3us.

B3aumonelicTBre 4acTHIl
BEILIECTBA: IPUTSKEHUE U
OTTaJIKUBaHUE

Habmronenue u o0bsicHeHe OPOYHOBCKOTO
NBIKEHUS U sBJICHUS TUdPy3un.

[IpoBeneHre 1 0O0BICHEHUE OMBITOB 110
HAOJIIOICHHUIO TEIJIOBOT'O PACIIMPEHUS Ta30B.
[IpoBenieHre 1 O0OBICHEHUE OMBITOB 11O
0OHAPYKEHHUIO CHJT MOJICKYJISIPHOTO TIPUTSHKCHUS U
OTTAJIKUBAHUS

2.3 |ArperaTHbie COCTOSIHHS
BEIICCTBA

ArperatHble COCTOSTHUS
BEILIECTBA: CTPOCHHUE I'a30B,
PKUJIKOCTEU U TBEPBIX
(KpUCTaJUIMYECKUX ) TEI.
B3anmocBs3b MEXITY
CBOMCTBaMH BEIIECTB B
Pa3HBIX arperaTHbIX
COCTOSIHUSIX U UX aTOMHO-M
OJIEKYJIIPHBIM CTPOEHHUEM.
Oco0eHHOCTH arperaTHbIX
COCTOSIHUH BOJIbI

Omnucanue (C UCIOJIB30BaHUEM MPOCTHIX MOJICIICH)
OCHOBHBIX Pa3JIN4yuid B CTPOCHUHU I'a30B, )KUJIKOCTEU
U TBEPIBIX TEII.

OO0BSICHEHNE MAJION COKMMAEMOCTH YKUIKOCTEH U
TBEPIIBIX TEJ, OOJBIION C)KUMAEMOCTH Ta30B.
OObsicHeHue coxpaHeHus: GOpMbI TBEPABIX TET U
TEKY4ECTH >KUIKOCTH.

[IpoBesieHNE OMBITOB, JOKA3bIBAIOIINX, YTO B
TBEPJIOM COCTOSTHUU BOJIbI YACTHUIIbI HAXOATCS B
CpeAaHEM Jaiblle APYT OT Apyra (MIOTHOCTb
MEHBIIIE), YEM B KUIKOM.

'Y CTaHOBJICHUE B3aUMOCBSI3U MEXKTY
0COOEHHOCTSIMU arperaTHbIX COCTOSIHUN BOJIBI U
CyIlIECTBOBAHUEM BOJHBIX opranu3mMoB (MC -
Ouomorus, reorpadus)

Hrtoro no pazueny
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Pa3nen 3. /IBukeHue U B3aUMO/IeCTBHE TeJl

3.1 Mexanuueckoe 3 Mexanudeckoe JBikeHue.  |McciemoBanne paBHOMEPHOTO JBIKEHUSA,
TIBIDKEHUE PaBHOMepHOE U oTpeiesieHUue ero MPU3HAKOB.
HEepaBHOMEpHOE JABIKeHUEe. |[HaOmroeHrne HepaBHOMEPHOTO ABMKCHUS U
Cxopocth. CpeiHsisi CKOPOCTBOIIPEACIICHNE €T0 OTIIMIUN OT PABHOMEPHOTO
MpY HEPABHOMEPHOM TIBUKCHHSI.
nBrokeHud. Pacuér mytu u |OnpeneneHue CKOPOCTH PAaBHOMEPHOTO JIBHKCHHUS
BPEMEHU JBUKCHUS (mapuka B JKUIKOCTH, MOJICTTH DJIEKTPUIECKOTO
AQBTOMOOWJIS U T.1.).
OnpeneneHne cpeaHeN CKOPOCTH CKOJIbKEHUS
OpycKka UK IIapyKa M0 HAKJIOHHOM IIOCKOCTH
Perienue 3a1au Ha ornpeziesieHue MyTH, CKOPOCTH U
BPEMEHU PAaBHOMEPHOTO JIBHKEHUS.
AHanu3 rpauKOB 3aBUCUMOCTH ITyTH U CKOPOCTH
OT BPEMCHH
3.2 |Unepuws, macca, 4 SABnenue unepuuu. 3akoH  |OOBSICHEHHE W POTHO3UPOBAHUE SIBIICHUH,

IIJIOTHOCTB

nHepuuu. B3aumopericteue
TeJ KaK MPUYMHA U3MEHEHUS
CKOPOCTH JIBH>KEHHUS TEJL.
Macca Kak Mepa HHEPTHOCTHU
Tesa. [1moTHOCTE BeriecTBa.
CBS3b INIOTHOCTH C
KOJINYECTBOM MOJIEKYJ B
eIUHHILIE 00BEMA BEIIECTBA

00yCITOBJICHHBIX WHEPIIUEH, HAIIPUMED, YTO
IPOUCXOIMT MPH TOPMOKCHHH HJIH PE3KOM
MaHEBPE aBTOMOOWIIS, TOYEMY HEBO3MOXKHO
MI'HOBEHHO IMPEKPATHTh JBHUKCHHE HA BEJIOCUIICIC
WJIA CAMOKATE U T. II.

[TpoBenieHre 1 aHAIK3 OIBITOB, JEMOHCTPHUPYOIINAX
W3MEHEHUE CKOPOCTH JIBHKCHHS TejIa B PE3yJIbTaTe
JICHCTBYS Ha HETO JAPYTUX TEI.

PerieHrie 3a1a4 Ha ONPEICIICHUE MAcChl TeJla, €ro
00bEMa U INIOTHOCTH.
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[IpoBencHUE U aHATIN3 OIIBITOB, IEMOHCTPUPYIOLIUX
3aBUCUMOCTb U3MEHEHHSI CKOPOCTH TeJIa OT €T0
Macchl ITPY B3auMOJEHUCTBUM Ten. M3mepenue
Macchl Tejla pa3InIHbIMU CIIOCOOAMHU.
OnpeneneHne MIOTHOCTY TeJIAa B PE3yNbTaTe
U3MEPEHMSI €T0 MacChl U 00BEMA

3.3

Cuna. Buaer cun

14

Cuita Kak XapakTepucTruKa
B3aMMOJICHCTBUS TEIL.

Cuita ynpyrocty u 3aKOH
['yka. I3mepenue cuibl ¢
[TOMOUIBIO THHAMOMETPA.
SIBNeHUE TATOTEHUS U cuia
TsokecTd. Criia TSKECTH Ha
Npyrux miaHerax. Bec rena.
HesecomocTs. CnoxxeHue
CHJ1, HaITPaBJIEHHBIX MO
OHOU MPSMOM.
PaBHOAEHCTBYIOIAs CUIL.
Cuna tpenus. Tpenue
CKOJI)KEHHS U TPEHUE TTOKOSI.
TpeHne B IpUpPOJE U TEXHUKE

3yueHre B3auMMOICUCTBHUS KaK MPUYHHBI
W3MEHEHHS] CKOPOCTH TeJa UK €ro AeOopMaIlii.
Ornucanue peaibHbIX CUTYaIlUi B3aUMOICUCTBUS
TEJ C IOMOIIBIO MOJIENICH, B KOTOPBIX BBOJIUTCS
MOHATHE Y U300paKEHUE CHIIBI.

M3ydenne cuibl ynpyroctu. MccrnenoBanme
3aBUCUMOCTH CHJIBI YIIPYTOCTH OT YJIMHEHHS
PE3MHOBOTO MITHYPA WM NPYKUHBI (C TOCTPOCHUEM
rpaduka).

AHanmu3 NPaKTUYECKUX CUTYyaIli, B KOTOPBIX
MIPOSIBIISIETCS IEUCTBUE CHIIBI YIIPYTOCTH
(ynpyrocTs Msi4a, KpOCCOBOK, BETOK JIepeBa | Jp.).
AHau3 CUTyaIlui, CBI3aHHBIX C SIBJICHUEM
TATOTCHHSI.

OObsicHeHNEe OpOUTAITHHOTO JIBHXKCHHUSI TUIAHET C
WCIIOJIb30BAHUEM SIBJICHUS TATOTCHUSI M 3aKOHA
WHEPIIVH.

3mepenue Beca Tefa ¢ MOMOIIBI0 JUHAMOMETPA.

OO6ocHOBaHKE 3TOTO Crrocoda HN3MCPCHUA.
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AHJIN3 U MOJCINUPOBAHUE SIBIICHHUSI HEBECOMOCTH.
DKCIEPUMEHTAIBLHOE MOJIyYEHHUE ITPaBUIIa
CJIOKEHUS CUJI, HAITPaBJIECHHBIX BOJIb OJTHOM
npsmoii. OripeiesieHue BETMYMHBI
PABHOJICMCTBYIOIIEH CHIL.

M3ydeHue Cuibl TPEHUS CKOJIBKEHUS U CUJTbI
TPEHMUS TTOKOSI.

ccrenoBanue 3aBUCUMOCTU CUJTBI TPEHUS OT CUITBI
NTaBJICHUS U CBOMCTB TPYIIUXCS MOBEPXHOCTEH.
AHaIU3 IPaKTUYECKUX CUTYaLIMi, B KOTOPBIX
MPOSIBIISICTCS ICUCTBUE CUIIBI TPEHUS,
HCIIOJIB3YIOTCS CITIOCOOBI €€ YMEHBIIICHUS UIU
yBeIUYEeHUs (KaTaHUE Ha JIbIKaX, KOHbKAX,
TOPMOKEHUE aBTOMOOUJIS, UCTIOJIb30BAHUE
MOIIIMITHUKOB, TIJIABAHUE BOAHBIX )KUBOTHBIX U
np.). Pemenue 3aa4 ¢ ncnonb3oBaHueM (Gpopmyi
17151 pacu€Ta CUJIbI TSKECTH, CUJIbl YIIPYTOCTH, CUIIbI
TPEHUS

Hrtoro no pazneny

21

Pa3znen 4. JlaBjieHne TBEPABIX TeJl, KMIAKOCTEN M ra30B

4.1

JlaBnenue. [lepenaya
TTaBJICHUS TBEPIBIMU
TeJIaMH, KUJIKOCTIMHU U
razamMu

3

JlaBnenue. CriocoObl
YMEHBIIICHUS U YBEIIMUCHUS
nasiecHus. /[aBiieHue rasa.
3aBUCHMOCTH JIaBJICHUS Ta3a
0T 00BEMa, TeMIIepaTyphl.

AHanu3 1 00bSICHEHUE OTBITOB U MIPAKTHYECKUX
CUTYallul, B KOTOPBIX MPOSBIIETCS CUJIA JaBJICHUS.
O6ocHOBaHKE CITOCOOOB YMEHBIIECHUS U
YBEJIIMYCHUS 1aBJICHUSI.

I/ISYLIGHI/IC 3aBUCHMMOCTHU OAaBJICHUA I'a3a
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[lepenaua gaBaeHus
TBEPIBIMU TEJIAMU,
PKUIKOCTSIMU U ra3aMu. 3aKOH
[lackans

0T 00bEMa U TeMIEepaTyphl.

M3yueHnne ocoOEHHOCTEH nepeauu 1aBJIeHUs
TBEPIBIMH TETIAMU, )KHIKOCTSIMH M Ta3aMH.
O060CHOBaHKE PE3YIHTATOB OINBITOB OCOOCHHOCTIMHU
CTPOCHUS BEIIECTBA B TBEPIOM, KHJIKOM H
ra3000pa3HOM COCTOSIHUSIX.

DKCIEPUMEHTAIBHOE JJOKA3aTeIbCTBO 3aKOHA
[Tackauns.

Perienue 3a/1au Ha pacu€T AaBICHUS TBEPIOTO TEa

4.2 |[laBIICHHE KHIKOCTH 3aBUCUMOCTH JaBJICHUS
YKUIKOCTH OT TITyOWHBI.
[TneBmaTnueckue mMamuHsl. ['|McciienoBanne 3aBUCUMOCTH JIaBIICHUS KUIKOCTH
UAPOCTATUYCCKUIN TTApPaJOKC. [OT TITyOWHBI IOTPYKEHUS U TFIOTHOCTH YKUIKOCTH.
Coobmiaromuecs: CoOCy/ibl. HaGnronenue u o0bsicHeHnEe THAPOCTATHYECKOTO
['unpaBnuyecKue MeXaHU3MBbI TapaoKca Ha OCHOBE 3akoHa Ilackarts.
M3ydeHune cooOIarImmXcsi COCYI0B.
Perienve 3a1ay Ha pacyu€T AaBICHHUS KUIKOCTH.
OOBsICHEHNE IPUHIIUIA TCHCTBHS THPABINICCKOTO
mpecca, MTHEBMAaTUYCCKUX MAIIIHH.
AHau3 1 00bSICHCHHE MPAKTHYCCKUX CUTYAIUH,
NIEMOHCTPUPYIOIINX MTPOSIBJICHUE TaBJICHUS
YKUKOCTH ¥ 3aKkoHa [lackaiist, HarpuMep mpoIeccon
B OpraHu3Me MPHU TTYOOKOBOIHOM HBIPSTHUU
4.3 |At™MocdepHoe TaBiIeHUE ATtMocdepa 3emin u DKCIepUMEHTAIbHOE OOHAPYKEHHUE aTMOC(PEPHOTO

aTMoc(hepHOe JaBJeHuUE.

HpI/I‘{I/IHLI CymcCTBOBAaHUA

JTaBJICHUA.

AHaAJIN3 U 00BSICHEHHE OMBITOB U MIPAKTUUYECKUX
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BO3IyIIIHON 000JI0YKH
3emuu. OnbiT Toppuyemnn.
3Mmepenue armocpepHOro
naBJeHUs. 3aBUCUMOCTD
aTMOC(EepHOTro TaBICHUS OT
BBICOTHI HaJl YPOBHEM MOPHI.
[IpuGops! 17151 U13MEpeHus
aTMOC(EpHOro 1aBICHUS

CUTYaIIHii, CBI3aHHBIX C IEHCTBUEM aTMOC(HEPHOTO
TaBJICHUSI.

OOBsicCHEHUE CYIIEeCTBOBaHMS aTMoc(ephl Ha 3emIie
U HEKOTOPBIX IJIaHETaX WK €€ OTCYTCTBUSA Ha
npyrux mianerax u Jlyae. O0bsCHeHHE U3MEHEHUS
MJIOTHOCTH aTMOC(EPhI C BEICOTOU U 3aBUCUMOCTH
aTMOC(EPHOTO JIaBJICHUS OT BBICOTHI.

Pemienue 3a1ay Ha pacy€T aTMOCPEPHOTO
NTaBJICHHUS.

M3yueHue ycTpoiicTBa bapoMeTpa-aHepouaa

4.4

JleficTBUE )XKUJIKOCTHU U
raza Ha OTPY>KEHHOE B
HUX TEJIO

JleicTBHE )KUIKOCTH U T'a3a
Ha [OTPY>KEHHOE B HUX TEJIO.
BriTankuBaromias
(apxumesnoBa) cuiia. 3aKOH
Apxumena. [InaBanue Ten.
Bo3nyxornaBanue

DJKCIepUMEHTAIbHOE 0OHAPYKEHHE JIEHCTBUS
PKAJIKOCTH U ra3a Ha MOTPYKEHHOE B HUX TEJIO.
OrnpeneneHre BbITATIKUBAIOMIEH CUIIBL,
NEWCTBYIOIIEN HA TEJIO, OTPYKEHHOE B )KUIAKOCTb.
[IpoBenenuie u 00CyXACHUE OMBITOB,
TIEMOHCTPUPYIOLINX 3aBUCUMOCTD BBITAIKUBAIOIIEN
CHJIbL, ICUCTBYIOLIEH HA TEJIO B dKUAKOCTH, OT
00BbEMa MOTPY>KEHHON B KUJKOCTh YaCTH TeJla U OT
MJIOTHOCTH JKUJAKOCTH.

[ Iposepka nezasucumMocmu 8bImMaIKu8aowell Cubl,
Oelicmeytowell Ha mejio 8 HCUOKOCMU, O MACCbl
mea.

lccnenoBanue 3aBUCUMOCTH BeCa Teja B BOJIE OT

00BbEMa MOTPYKEHHON B KUIKOCTh YaCTH TEJa.
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Pemenue 3a1a4 Ha MPUMEHEHUE 3aKOHA ApXxumena
W ycJIOBMA I1aBaHus ten. Koncrpynposanue
apeoMeTpa WM KOHCTPYUPOBAHUE JIOAKU U
onpeneneHue e€ rpy3onoabEMHOCTH

HToro no paznemny

21

Paznea 5. Pa6ora u MOIIHOCTB. JHEprus

5.1

PaboTa 1 MOIITHOCTH

3

MexaHnunueckas padoTa.
MOIIHOCTh

DKCIIEPUMEHTAIBHOE OIPEIEICHNE MEXaHHUYECKON
pPaboThI CUIIBI TSHKECTU MPU MAJACHUU TENa U CHUIIBI
TPEHUs IPU PABHOMEPHOM IEPEMEIIECHUU TeJa IO
FOPU30HTATBHON TOBEPXHOCTH.

Pacyér MOIIHOCTH, pa3BUBAEMOU IPU NOABEME T10
JIECTHUILIE.

Perienre 3a1ay Ha pacu€T MEXaHUYECKOW paboThI U
MOIITHOCTH

5.2

[IpocThie MEXaHU3MBI

[IpocThie MEXaHU3MBI: pbIYar,
010K, HAKJIOHHAS IIOCKOCT.
[IpaBuiio paBHOBeCHs
pbryara. [Ipumenenue
MIpaBUJIa PABHOBECUS phlUara
K OJI0KY. «30J10TO€ IPABUIION
Mexanuku. KIIJ1 mpocTeix
MexaHu3MoB. [Ipoctsie
MEXaHHU3MBbI B OBITY U

TCXHHUKC

Ornpenenenre BBIUTPHINIA B CUIIE IPOCTBIX
MEXaHU3MOB Ha IIPUMEPE pbIuara, MoABUKHOTO U
HETMOBUKHOTO OJIOKOB, HAKJIOHHOM MJIOCKOCTH.
lcciienoBanue yciioBHsI pAaBHOBECHSI pblyara.
O6Hapy>keHue CBOMCTB MPOCTHIX MEXaHNU3MOB B
Pa3IMYHBIX UHCTPYMEHTAX U MPUCTIOCOOIEHUSX,
MCIIOJIb3yEMbIX B OBITY U TEXHUKE, a TAKXKE B
PKUBBIX OpraHU3Max.

DKCIIEpPUMEHTAIBHOE 10KA3aTENbCTBO PABEHCTBA
paboT npu NPUMEHEHUH MPOCTHIX MEXaHU3MOB.

Onpenenenue KII/ HakIIOHHOM MJIOCKOCTH.
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Pemenune 3a1a4 Ha NpUMEHEHUE MTPABUIIA
paBHOBecus pbryara u Ha pacuét KIIJ]

5.3 [MexaHuueckas SHEpTus 4 MexaHn4deckast SJHEpPIrusl. DKCIEPUMEHTAIIBHOE ONPEIEICHUE U3MEHEHHUS
Kunetnueckas u KHHETHYECKOW U MOTEHIMAIBHOW SHEPTUHU TeNa NpU
[MOTEHIUAJIbHAS DHEPTHSL. €ro CKaTbIBAHWHM 10 HAKJIIOHHOW IIJIOCKOCTH.
[Ipespamenue oguoro Buaa |(dopmynupoBaHue Ha OCHOBE UCCIIEA0BAHMS 3aKOHA
MEXaHUYECKON YHEPTUU B COXpaHEHUs1 MexaHu4ecKkoil sHepruu. O0cyxaeHne
NPYroy. 3aKOH COXPAaHEHMs |[TPaHMI] HPUMEHUMOCTH 3aKOHA COXPAHEHUS
DHEPIUU B MEXAHUKE SHEPIUU.
PemeHne 3a/1a4 ¢ MCIOJIb30BAHUEM 3aKOHA
COXPaHEHUS DHEPTUN
Htoro no pazneny 12
Pe3epBHOE Bpemsi 3
OBIIEE KOJIMYECTBO 68
YACOB I10 ITPOTPAMME
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8 KVIACC

Ne
/o

HanmenoBanne
pa3zesnoB U TeM
y4eOHOT0 MpeaMeTa

KonunuectBO
4acoB

[IporpamMmHO€E conepxaHue

OcHOBHBIC BUAbBI ACATCIbHOCTHU 06yqa101111/1xc;1

Pa3nea 1. TensioBbIe ABJICeHUA

1.1 |CtpoeHne u CBOMCTBa
BEIIECTBA

OCHOBHBIE MTOJIOKEHUS
MOJICKYJISIPHO-KUHETUYECKOU
TEOPUH CTPOCHUS BEIIECTBA.
Macca u pazMepbl aTOMOB U
MOJIEKYJ1. OTBITHI,
[TOATBEPKAAOIINE OCHOBHBIE
[1OJI0KEHUS MOJIEKYJISIPHO-
KUHETHYECKOU TEOPHH.
Moaenu TBEPIOTO, KUIKOTO U
ra3000pa3HOro COCTOSTHUM
BEIIIECTBA.

Kpucramnnueckue u
amopdHbie Tena. OObsiCHEHHE
CBOMCTB T'a30B, KHJKOCTEH U
TBEPABIX TEJI HA OCHOBE
[1OJI0KEHUN MOJIEKYJISIPHO-
KUHETUYECKOW TEOPHUH.
CMmaunBaHNE U KaUJUISIPHBIC
sIBJICHUS. TerioBoe
pacIIMPEHUE U CoKATUE

Ha0nroeHue u MHTEepIipeTaIus OnbITOB,
CBUJICTEJILCTBYIOIIUX 00 aTOMHO-MOJIEKYJIIPHOM
CTPOCHHUU BEILIECTBA: OMBITHI C PACTBOPEHUEM
Pa3JIMYHBIX BEIIECTB B BOJE.

Pemienue 3a1a4u o olieHUBAHUIO KOJIMYECTBA
AQTOMOB WJIM MOJIEKYJI B €IUHUIIE 00bEMA
BEILIECTBA.

AHaJIN3 TEKCTa APEBHUX aTOMUCTOB (HarpuMmep,
¢dbparmenTa nosmel Jlykperus «O npupoje
BEICi») C U3JI0KEHHEM 00OCHOBAaHUM aTOMHOM
rUIoTE3bl (CMBICIOBOE UTeHHE). O1ieHKa
yOeIUTETFHOCTH 3TUX 0OOCHOBaHUM.
OO0bsicHeHUE OPOYHOBCKOTO JBUXKECHHUS, SIBICHUS
mudy3un u pa3nuuuil MeXIy HUMU Ha OCHOBE
[10JI0KEHUU MOJIEKYJIIPHO-KMHETUYECKON TEOpUHn
CTPOCHUSI BEIIIECTRA.

OOBsICHEHNE OCHOBHBIX Pa3JINYUil B CTPOCHUU
ra3oB, JKUIKOCTEU U TBEPIBIX TEII C
MCIIOJIb30BAaHUEM TOJI0KEHUN MOJIEKYJISIPHO-
KUHETUYECKOW TEOPUU CTPOEHUS BEIIECTBA.
[IpoBeeHue OMBITOB MO BhIPAIIMBAHUIO

KPUCTAJUIOB ITIOBAPEHHOM COJIM MJIM caxapa.
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[IpoBeneHue U 0OBACHEHUE OIBITOB,
NEMOHCTPUPYIOIINX KaNWUIAPHBIE SIBICHUSA U
SIBJICHUE CMa4YlBaHUS.

OO0BsiCHEHUE PO KAaUJUISIPHBIX SIBICHUH J1JIs
MIOCTYIUIEHUS BOJbI B OPTaHU3M PACTECHUM.
Ha6utoieHue, npoBeieHrne U 00bsICHEHUE OTBITOB
M0 HAOJIIOJEHUIO TEIJIOBOTO PaCIIMPEHUS Ia30B,
KUIKocTer U TBEPABIX Tel. OObsICHEHHE
coxpaHeHus1 00bEMA TBEPBIX TEN, TEKYUECTH
YKUIKOCTH (B TOM YHCIIE, PA3HULBI B TEKYYECTH
U1 pa3HBIX KUJIKOCTEH ), JaBJIeHUs ra3a.
[IpoBeieHNE ONBITOB, AEMOHCTPUPYIOLIUX
3aBHCHMOCTb JIaBJICHUS BO3AyXa OT €ro 00bEéMa u
HarpeBaHus WIN OXJIKIEHUS, U UX 00bICHEHUE
Ha OCHOBE aTOMHO-MOJIEKYJISIPHOTO YUECHHUSI.
AHanu3 MPaKTHYECKUX CUTYyalui, CBA3aHHBIX CO
CBOWCTBAaMH Ta30B, JKUJIKOCTEN U TBEPIBIX TEI

1.2

TerioBble IPOLECCHI

21

Temneparypa. CBs3b
TEMIIEPATYPBI CO CKOPOCTHIO
TEIJIOBOTO IBU)KEHUS YACTHLL.
BHyTpeHHss dDHEeprusl.
CriocoObl U3MEHEHUS
BHYTPEHHEU SHEPTUU:
TeIIonepeaadya U COBEPILICHUE
paboThl. Busr

TCINIOIICPCaaun:

O6ocHOBaHME MPaBUI U3MEPEHUS TEMITEPATYPHI.
CpaBHEHHE Pa3JIMUYHBIX CIOCOOOB U3MEPEHUSI U
IKaJT TEMIIEPATYPHI.

HaoOsronenne n 00bICHEHHE OITBITOB,
NIEMOHCTPUPYIOININX U3MEHEHNE BHYTPCHHEH
DHEPTUU Tejla B pe3yJbTaTe TeIuIonepeaadn u
pabOThl BHEITHUX CHII.

Ha6umroienue 1 00bsICHEHHE OTIBITOB, 00CYKIEHNE

MPAKTUYECKUX CUTYaLIHMH,
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TCIIOIIPOBOAHOCTD,

KOHBEKIIUS, U3IIyYCHUE.
KonndyecTBO TEIUIOTHI.

YV neapHas TEIIO0EMKOCTD
BelecTBa. TemiooOMeH u

TEIIOBOE PAaBHOBECHE.
YpaBHEHHUE TEMIOBOTO
Oananca. [InaBnenue u
OTBEpJCBaHUE
KPUCTAJZTMYECKUX BEIIECTB.
VY ienbHas TemioTa
MJIaBJICHUS.
[lapooOpa3oBanue u
KOHJeHcanus. Mcmapenue.
Kunenue. Y nenbHast
TEIJI0Ta Mapoo0pa3oBaHus.
3aBUCUMOCTb TEMITEPATYPHI
KUIICHUS OT aTMOC(EpHOTO
TTaBJICHUS.

BrnaxxHoCTh BO3ayXa.
DHeprus TOIJIMBA.

Y nenbHas TEIiIoTa
CrOpaHus.

[IpuHIIUTIBI pAOOTHI
TeroBbIX aBurarenend KIIJ]
TEIJIOBOTO JIBUTATEIIS.

NIEMOHCTPUPYIOIIUX Pa3INYHbIE BUJIbI
TeIUIonepeaayu: TEIIONPOBOIHOCTb,
KOHBEKIIUIO, U3TyUCHHUE.

HccemoBanue SIBIICHHUS TEIIOOOMEHA

[MPY CMENIMBAHUN XOJOAHOM U TOPSTYEN BOJIBL.
HaOmntoneHne ycTaHOBICHUS TETIOBOTO
PABHOBECHS MEXKY TOPAYEH U XOJIOIHOM BOJOM.
Onpenenenue (M3MEpeHUE) KOTUYECTBA
TEIUIOTHI, MOJTYYEHHOTO BOJIOM MPU TETIIOOOMEHE

C HarpeThIM METATUYECKUM ITUITUHAPOM.
Omnpenenenue (M3MepeHue) yaeabHON

TEIIOEMKOCTH BEIIIECTBA.

Pemmenue 3aay, CBSI3aHHBIX C BBIYUCIICHUEM
KOJIMYECTBA TETUIOTHI U TETJIOEMKOCTH

MPH TETIOOOMEHE.

AHaNM3 CUTyallui IPAKTUIECKOTO
MCIIOJ30BaHMs TETJIOBBIX CBOMCTB BEIIECTB U
MaTepHasoB, HAPUMED, B HEIIAX
HHEProcOepeIKSHUS: TCTIIION3OJISIIHSA,
hHEeprocOeperaroIre KphIii,
TEPMOAKKYMYJISITOPHI | T. 1.

HaGnronenue siBjeHU UCIapeHUsS U
KOHJICHCAITUH.

HccnenoBanue npoliiecca UCrapeHust
Pa3IMYHBIX )KUIKOCTEM.

OObsicHEeHUE SBJICHUN UCTIAPEHUS U
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TermioBbie ABUTaTCIIM U

KOHACHCALlM1 Ha OCHOBC aTOMHO-
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3al[MTA OKPYKAIOIIEH CPEbI.
3aKOH COXpaHEHUS U
peBpaIllCHUs SHEPTUH B
TEIJIOBBIX MPOLECCaX

MOJICKYJISIPHOTO YUCHHSI.
HaGmoienue u 00bsICHeHNE Tpoliecca KUIMEeHUs], B
TOM YHCJIC 3aBUCUMOCTH TEMITePATyphl KUTICHUS OT
TTaBJICHMUS.

Onpenenenue (M3MEpPEHUE) OTHOCUTEIBHOM
BJIQYKHOCTH BO3/1yXa.

HaOmtonenue npoiiecca miaBiaeHUs
KPUCTAJUIMYECKOTO BEIIeCTBa, HAPUMED, JIbJA.
CpaBHEHHE MPOLIECCOB TIABJICHUS
KPUCTAJUTMYECKHUX TE M Pa3MATUCHUS TTPU
HarpeBaHu aMOpP(HBIX TEI.

Onpenenenue (M3MepeHne) yIeIbHON TeMIOThI
TUTaBIICHUS JIbJIA.

OObsicHEHUE SBJICHUH TUTABJICHUS U
KPUCTAJIM3AI[MN Ha OCHOBE aTOMHO-
MOJIEKYJISIPHOTO YUEHHUSI.

Perienre 3a1a4, CBSI3aHHBIX C BRIUMCICHUEM
KOJIMYECTBA TEIJIOTHI B MPOIIECCax TEIJIoNepeaaun
MPY TUIABJICHWW W KPUCTAUIA3AINH, UCTIAPSHUN U
KOHJICHCAIIMU. AHAITN3 CUTYallui IPAKTHIECKOTO
MPUMEHEHUS SIBJICHUH TUTABJICHUS U
KpUCTAJUTU3AIUH, HATIPUMED, TTOJTyICHHE
CBEPXYHCTHIX MaTEPHAJIOB, COJIEBAsl TPeJIKa U JIp.
AHanu3 paboThI M O0BSICHEHUE TIPUHIIUTIA
NICHCTBYS TETIJIOBOTO ABUTATEIS.

Brrurcienrue KoJan4yecTBa TCIIJIOTHI,
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BBIJICIISIFOIIECTOCS IIPU CTOPAHUU PA3JTUYHBIX BUJIOB
torumBa, U KITJI nBurares.

OO6cyXIeHNEe PKOJTOTHUYECKUX TTOCIISACTBUN
VCIIOJIb30BAHUS IBUTATENICH BHYTPEHHETO
CropaHusl, TEMIOBBIX U TUAPOIICKTPOCTAHIUN

Hrtoro o pazneny

28

Pa3znen 2. JieKkTpruyecKue 1 MATHUTHBIE SIBJICHUS

2.1

DIIEKTPUYECKUE 3aPSIBbL.
3apsKEHHBIE TENA U UX
B3aMMO/ICHCTBHSI

7

DJICKTpU3ALIMS TEJL.

J[Ba poJia SIEKTPUUECKUX
3apsAn0B. BzaumonaerncTeue
3apsSKCHHBIX TEI.

3akon Kynona (3aBUCUMOCTb

CHJIBI B3aUMOJENCTBUS

3apSKEHHBIX TEJ OT BEJTUYUHBI
3apsAI0B U PACCTOSTHUS MEXKITY

TeIaMu ). DJIICKTPUIECKOE
moJe.

Hanpsxk€aHocTh
PIICKTPUUECKOTO TOJISL.
[[prHUIMD Cynepno3uuuu
PIEKTPUUYECKUX MoJieh (Ha
KaueCTBEHHOM YpPOBHE).
Hocurenu snektpuyeckux
3apsI0B. DJIEMEHTAPHBIN
DIICKTPUYECKUN 3apsi.
CtpoeHue atoma.

[IpoBOIHUKY U

HabmroieHue u mpoBeicHrEe OIBITOB 110
SJIEKTPU3ALMN TEJ IPU CONPUKOCHOBEHUU U
VHYKLHAEH.

HaOmronenne u 00bsICHEHHE B3aUMOIEHCTBUS
OJHOUMEHHO Y PA3HOUMEHHO 3aPSKEHHBIX TEI.
OOBsICHEHUE TTPUHIIUIIA ICUCTBHUS JIEKTPOCKOTIA.
OOBsiCHEHUE SIBIICHUM JICKTPU3ALMY TPU
CONMPUKOCHOBEHUHM TEJT U MHIYKIIUEH C
HMCIOJIb30BAHUEM 3HAHUM O HOCUTEISAX
PJIEKTPUYECKUX 3apsIZIOB B BELIECTRBE.
Pacnio3HaBanue 1 0ObsICHEHUE SIBJICHUN
PJIEKTPU3AlMU B TIOBCEHEBHOM KU3HMU.
HaOmaronenne u o0bSICHEHHE ONBITOB,
WJUTIOCTPUPYIOLINX 3aKOH COXPAHEHUS
PIEKTPUYECKOTO 3apsia.

Habmro1eHre onbITOB 110 MOJACTUPOBAHUIO
CUJIOBBIX JIMHUM AJIEKTPUYECKOTO TOJIS.
MccienoBanue IEMCTBUS DJIEKTPUUECKOTO MOJIST HA
MMPOBOJIHUKH U TUIJIEKTPUKH
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NTUAJICKTPUKHU. 3aKOH
COXpaHEHUS ANEKTPUUECKOrO
3apsjia

2.2

[ loCcTOSTHHEII
DJIEKTPUUYECKUNA TOK

20

DJIEKTPUYECKUM TOK. Y CIIOBUS
CyILIECTBOBaHMUS
PIEKTPUUECKOTO TOKA.
CTOYHUKY TTOCTOSTHHOTO
ToKa. JlercTBUs
PIEKTPUYECKOTO TOKA
(TeTuIoBOE, XUMHUUYECKOE,
MarHUTHOE).
DJIEKTPUYECKUN TOK B
YKUJIKOCTSIX U ras3ax.
DiiekTprueckas uemns. Cuiia
TOKa. DJICKTPUUECKOE
HaIpPsDKEHUE.
ConpoTuBiieHHE MPOBOIHUKA.
Y 1eIbHOE CONPOTHUBIICHUE
BemiecTBa. 3akoH Oma 1J1st
y4acTKa LeTH.
[locenoBaTenbHOE U
napaieIbHOE COCIMHEHHE
MPOBOIHUKOB.

PaGoTa U MOIITHOCTH
PIEKTPUUYECKOTO TOKA. 3aKOH
Jxxoynsa-Jlenna.

DJIEKTPUYECKUE LIETHU U

HaOmtonenue pa3muyHbiX BUAOB IEUCTBUS
DJICKTPUUECKOTO TOKA U OOHAPYKEHHUE ITUX BUIOB
TENWCTBUS B IOBCEeJHEBHOM ku3HU. Habmronenne
BO3HUKHOBEHHUS Ta30BOr0 pa3psijia u
DJICKTPUYECKOTO TOKA B XHAKOCTH COOpKa H
VCTIBITAaHUE JICKTPUUECKON €N MTOCTOSHHOTO
TOKA.

3MepeHne CUIIBI TOKa aMIIEPMETPOM.

3MepeHne 3JIeKTPUUECKOTO HATPSKEHUS
BOJIbTMETPOM.

[IpoBenenrie 1 0O0BICHEHUE OMBITOB,
IIEMOHCTPUPYIOIIUX 3aBUCUMOCTbD 3JIEKTPUUECKOTO
COIPOTHUBJIEHUS MPOBOAHUKA OT €r0 JJINHBI,
MJIOII[AY TIONIEPEYHOT0 CEUCHUS U MaTepuarna.
MccnenoBanue 3aBUCUMOCTH CHUIIBI TOKA,
MPOTEKAIOIIETO Yepe3 PE3UCTOP, OT
COIMPOTUBIICHUS PE3UCTOPA U HAMPSIKCHUS Ha
pE3UCTOpE.

[IpoBepka npaBuiia CIOKEHUS HAPSAKECHUN TTPU
MOCJICIOBATEILHOM COCIMHEHUH JABYX PE3UCTOPOB.
[IpoBepka npaBuiia i1 CUIIbI TOKA MIPU

[apaJuICJIbHOM COCAMHCHUHN PE3UCTOPOB.
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NOTPEOUTENH IINEKTPUUECKOM
sHepruu B ObITy. KopoTkoe
3aMbIKaHUE

AHanu3 CUTyalui NOCJIEI0BAaTEIBHOTO U
[apajuIeIbBHOTO COETMHEHUS IPOBOAHUKOB B
NIOMAIIHUX IEKTPUYECKUX CETAX.

Pemrenne 3a1a4u ¢ MCIIOJIb30BaHUEM 3aKkoHa OMa u
dopMyi pacuéra 3IEKTPUUECKOTO COMTPOTUBIICHHUS
1P IIOCJIEOBATEIIBHOM U IIapaJUIEIbHOM
COEIMHEHHH NMPOBOAHUKOB. OnpeneneHue padoTsl
DIEKTPUYECKOTO TOKA, MPOTEKAOLIETO Yepes
pE3UCTOP.

Onpenenenre MOIHOCTHU AIEKTPUYECKOTO TOKA,
BBLJICJISIEMOM HAa PE3UCTOPE.

lccienoBanue 3aBUCMMOCTH CHJIBI TOKA Yepes
JTaMITIOYKY OT HaIpsDKeHUs Ha Hed. Onpenenenue
KII/] nHarpeBareis.

VccnenoBanue npeoOpa3oBaHusi SHEPTUU TIPU
nobEME rpysa anekTpoasurareneM. O0bsCHEHHE
YCTPOWMCTBA Y MPUHIIUIIA ICHCTBUS JOMAITHUX
HIIEKTPOHArpeBaTeNbHBIX TPHUOOPOB. OOBsACHEHUE
[IPUYMH KOPOTKOT'O 3aMbIKaHMS Y IPUHLMIIA
NICWCTBUS IJIABKUX NpeoxXpaHuTencil. Pelnenue
3a71a4 C UCII0JIb30BaHueM 3akoHa /[oynsa-Jlenna

2.3

MarHuTHbIC SIBJICHUS

IlocTOosSTHHBIE MArHUTHI.
B3anMoaelicTBHE TTIOCTOSHHBIX
MarauToB. MaruuTHOE MOJIE.
MarauTHOeE noJje 3eMiIn

MccinenoBanyue MarHuTHOTO B3aMMOJICHCTBUS
MMOCTOSIHHBIX MAarHUTOB.

3y4yeHre MarHuTHOTO TOJIs1 MOCTOSTHHBIX
MarHyuTOB IPU UX OObETMHEHUU U pa3JIeJICHUH.

HCCHCI[OBEIHI/IG MarduTHOI'O BSaHMOHGﬁCTBHH
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1 €ro 3HauCHHE IS )KU3HU Ha
3emie. OnwIT Ipcrena.
MarauTHoe 1oJie
BJIEKTPUYECKOTO TOKA.
[[pumenenue
SJIEKTPOMArHUTOB B TEXHUKE.
JleicTBME MAarHUTHOTO TTOJIS
Ha IIPOBOJIHUK C TOKOM.
DJIEKTPOJIBUTATENb
MOCTOSSHHOT'O TOKA.

M cnonb3oBaHue
PJIEKTPOJIBUTATEIICH B
TEXHUYECKUX YCTPOMUCTBAX U
Ha TPAHCIIOPTE

MOCTOSSHHBIX MAarHUTOB.
3y4yeHre MarHuTHOTO MOJI MOCTOSTHHBIX
MarHyuTOB IPU UX 0ObETMHEHUU U pa3JIeICHUH.
[IpoBeaeHNE ONBITOB IO BU3yaIU3alliy MOJIS
MMOCTOSTHHBIX MarHUTOB.

M3ydyeHue sSBIICHUSI HAMAarHU4YMBaHUS BEIIECTBA.
MccnenoBanue NEUCTBUS JIEKTPUUIECKOTO TOKA HA
MAarHUTHYIO CTPEJIKY.

[IpoBeneHrE ONBITOB, IEMOHCTPUPYIOIIAX
3aBHCUMOCTB CHJIbI B3aUMOJICCTBUS KATYIIKH C
TOKOM M MarHuTa OT CUJIbl U HAITPABJICHUS TOKA B
KaTYIIKE.

AHQJIN3 CUTyalluid MPAKTUYECKOTO MPUMEHEHHUS
DIIEKTPOMArHUTOB (B OBITOBBIX TEXHUYECKHUX
YCTPOMCTBAX, MPOMBILIJIEHHOCTH, MEJIUILIMHE).
M3yueHue 1eiCTBUS MArHUTHOTO MOJISL HA
MPOBOJIHUK C TOKOM.

3yueHne neicTBUs SIEKTPOABUATATEIIS.
M3mepenue KIIJ] snekTpoaBurarebHON
YCTaHOBKH.

Pacrio3HaBaHue 1 aHanu3 pa3jInYHbIX IPUMEHECHUN
DIICKTpOABUTATENISH (TPaHCIIOPT, OBITOBBIC
YCTPOMCTBA U JIp.)

2.4

DJIEKTPOMarHuTHas
WHTYKITHST

OnbiTel @apanes. SBieHue
3JIEKTPOMArHUTHOM
nHaykuuu. 1lpasuio Jlenna.

DIIEKTPOTEHEPaATOpP.

OTBITHI IO HCCJICAOBAaHHNIO ABJICHUS
BHGKTpOMaFHHTHOﬁ WHAYKIOHUU: UCCIICAOBAHUC
M3MEHCHUN 3HAUCHUS U HaITpaBJICHWA

HMHAYKIIMOHHOI'O TOKAa
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CnocoObl OJTy4eHUS
DIIEKTPUUECKON SHEPTHH.
DJIEKTPOCTAHIMH Ha
BO300HOBJISIEMBIX HCTOUHUKAX
OSHEPTUU

Toro mo pasaeny 37
PesepBHOE BpeMs 3
OBUIEE KOJIMYECTBO 68
YACOB I10 ITPOI'PAMME

47



9 KVIACC

NBIOKEHHUE U CIIOCOOBI
€ro OIMCaHus

MexaHn4yecKkoe JBUKEHUE.
MarepranbHas TOUKa.
Cucrema oTcuéra.
OTHOCUTENBHOCTh
MEXAHUYECKOTO JIBUKCHHUS.
PaBHOMEPHOE ITPSMOJIMHENHOE
nerxeHue. HepaBHomepHoe
MPSAMOJIMHEUHOE JIBUYKECHUE.
CpenHsis 1 MTHOBEHHAs
CKOpPOCTBb TeJa MpHU
HEPABHOMEPHOM JIBHKCHUU.
Y ckopeHue.
PaBHOYCKOpEHHOE
MPSMOJIMHEWHOE JIBUKECHUE.
CBo0Ooxnoe nmajgenne. OnbIThI
[ anunest.

PaBHOMEpPHOE ABUKEHUE T10
OKPYKHOCTH.

[Iepron u yacTtora
oOpaienus. JIuneitnas u

YTJIOBast CKOPOCTH.

Ne HaunmenoBanue KonunuectBo | Ilporpammuoe conepkanue | OCHOBHBIE BHJIBI IEATEIBHOCTH O0YYAIOIINXCS
/11 pa3/iesioB U TEM JacoB
y4eOHOTro mpeaMeTa
Paznen 1. Mexannyeckue siBJICHUS
1.1 Mexanuyeckoe 10 AHaM3 1 00CYXKJEHUE PA3TMIHBIX IPUMEPOB

MEXaHUYECKOTO JABHKCHHUS.

OOcy>xaeHue rpaHull IPUMEHUMOCTH MOJIETU
«MaTepragbHas TOYKay.

Onucanvue MEXaHU4ECKOTO ABUKEHUS
pa3IMYHBIMU crioco0amu (ypaBHEHUE, TabIULA,
rpaduk).

AHaQJIN3 KU3HEHHBIX CUTYallMH, B KOTOPBIX
[IPOSIBIISIETCS] OTHOCUTEIBHOCTh MEXaHUYECKOTO
IBHYKEHUS.

HaGnrogeHne MexaHnuecKoro IBUKEHUS Tela
OTHOCUTEJIBHO Pa3HbIX TEJI OTCUETA.
CpaBHeHUE IMyTeN U TPACKTOPUN IBUKEHUS
OJIHOTO M TOT'O K€ T€Ja OTHOCUTENBHO Pa3HbIX
TEJI OTCUETA.

AHanu3 Tekcta [ anuiiest 00 OTHOCUTENBHOCTH
NIBUYKEHUS; BBIITOJIHEHHE 3aJaHUI 0 TEKCTY
(CMBICJIOBOE UTEHHE).

Ornpenenenue cpeaHell CKOPOCTU CKOJIbKEHHS
Opycka WM ABMXKEHUS [IapuKa M0 HAKJIOHHOU
[JIOCKOCTH.

AHanu3 U 00CyXJeHHEe CII0COO0B
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L{eHTpOCTpEMUTENIBHOE
YCKOPEHHE

MpUOIMKEHHOTO OIPEIeTICHISI MTHOBEHHOMN
CKOpPOCTH.

OmnpeneneHrne CKOPOCTU PAaBHOMEPHOTO
NMBIDKEHUS (ITapyKa B )KUIKOCTH, MOJACIIN
HIIEKTPUIECKOTO aBTOMOOWIIS U T. II.).
Onpenenenre MyTH, MPONIEHHOTO 3a TaHHBIN
MPOMEKYTOK BPEMEHH, M CKOPOCTH TeJIa T0
rpaduKy 3aBUCUMOCTHU ITyTH PaBHOMEPHOTO
NBIDKCHUS OT BPEMEHHU.

OOcyXaeHne BO3MOKHBIX TTPUHITUIIOB TICHCTBUS
MpUOOPOB, UIMEPSIOLTUX CKOPOCTh
(ciuIOMETPOB).

BoluncieHue myTu ¥ CKOPOCTH TIPH
PAaBHOYCKOPEHHOM TMPSIMOJIMHEHHOM JBUKCHUU
Tena.

Onpenenenre MPONUIEHHOTO TyTH U YCKOPEHUS
NIBIDKEHUS TeJia 0 TpauKy 3aBUCUMOCTH
CKOPOCTH PaBHOYCKOPEHHOTO TIPSIMOJIMHEHHOTO
NBIDKEHUS TeJla OT BPEMEHH.

IIposepka eunome3swl: eciu npu
PABHOYCKOPEHHOM 08UICEHUU Oe3 HaYaNbHO
CKOpOCMU NYMU OMHOCAMCS KAK PO HeUEMHbIX
yuces, mo cOOMEemMcmayrouue nPOMeNCymKu
8peMeHU 0OOUHAKOBUL.
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Omnpenenenre yCKOpPEHUs Tela Ipu
PaBHOYCKOPEHHOM JBUKEHUU TI0 HAKIIOHHOM
MIOCKOCTH.

3mepenue nepuo/ia ¥ 4acToThl OOpaIeHus Tea
M0 OKPYXHOCTH.

OnpeneneHrne CKOPOCTU PAaBHOMEPHOTO
NBIDKEHUS TeJia TI0 OKPY>KHOCTH. Perenue 3a1aq
Ha ONpe/ielIeHIe KHHEMaTUYECKUX
XapaKTEPUCTHK MEXAaHUYIECKOTO JBYKCHHS
pasTUYHBIX BUJOB. Pacio3HaBanue n
MpUOIMKEHHOE ONMCAHNUE PA3TUYHBIX BUJIOB
MEXaHUICCKOTO ABMKCHUS B TIPUPOJIC M TEXHUKE
(Ha mpuMepax cBOOOHO MAJAIONUX TET,
NIBIDKEHUS JKUBOTHBIX, HEOCCHBIX TElT,
TPAHCTIOPTHBIX CPEACTB H JIp.)

1.2

B3aumoeiictBue Ten

20

[IepBbiit 3akoH HproTOHA.
Bropoii 3akoH HproToHa.
Tpernii 3akoH HprotoHa.

[ [pyHIMI CyNIepIIO3ULIAN CHJI.
Cuia ynpyroctu. 3akoH ['yka.
Cuiia TpeHus: cuia TPeHUS
CKOJIbYKECHHSI, CUJIa TPEHHS
[IOKOS1, IPYTUE BUJIBI TPEHHUSL.
Cuiia TS>KeCTH U 3aKOH

BCCMHPHOT'O TATOTCHHA.

Hab6ronenue u o0CykIeHUEe OMBITOB C
NBIDKEHUEM TeJla MPU YMEHBIIICHUHU BIUSHUS
MPYTUX TEJl, IPETSITCTBYIOMINX JBUKEHUIO.
AHanu3 TekcTa [ anuies ¢ onmucanueM
MBICIIEHHOTO YKCIIEPIMEHTa, 000CHOBHIBAIOIIETO
3aKOH WHEPIIUU; BHITIOJTHEHHE 3aJaHUH 110 TEKCTY
(CMBICJIOBOE UTEHHE).

OO0cyx)aeHue BO3MOKHOCTH BBITTOTHEHHS 3aKOHA
WHEPITUHU B PA3JIMYHBIX CHCTEMaX OTCUETA.

HaOmronenue u o0Cy)1eHue MEXaHMIeCKUX
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'Y ckopeHue cBOOOTHOTO
MmajicHus. /[BuKeHne miaHer
BoKpyr Connua. [lepBas
KOCMHUYECKAsI CKOPOCTb.
HeBecoMOCTh 1 eperpy3Ku.
PaBHOBECHE MaTepuaIbHON
TOYKU. AOCOTIOTHO TBEPAOE
Tey0. PaBHOBECHE TBEPAOTO
TeJIa C 3aKPEIIEHHON OChIO
BpalllcHUd. MOMEHT CUJIBI.
LlenTp TsKECTH

SBJICHUU, TPOUCXOIAIINX B CHCTEME OTCUETA
«Tenexka» mpu €€ paBHOMEPHOM U YCKOPEHHOM
NMBIDKEHUU OTHOCUTEITLHO KaOMHETa (PU3HKH.
JlelicTBUs C BEKTOpaMU CHUJI: BBITIOJIHEHUE
3aIaHUH IO CJIOKEHUIO U BBIYUTAHUIO BEKTOPOB.
Hab6ronenue u/minm npoBeicHUE OIbITOB,
NIEMOHCTPUPYIOLIUX 3aBUCUMOCTh YCKOPEHHS
Teja OT MPUIOKEHHOU K HEMY CHUJIbI U MACChI
Tena.

AHaN3 U 0OBSICHEHUE SIBJICHUM C
MCII0JIb30BAaHUEM BTOPOro 3akoHa HeroToHa.
Pelienue 3a1a4 ¢ UCMOIb30BaHUEM BTOPOTO
3akoHa Hbpl0TOHA M MpaBuiia CI0KEHUS CUJL.
Onpenenenue KECTKOCTH NPYKUHBI.

AHaN13 CUTyallui, B KOTOPHIX HAOTIOIAI0TCS
yrpyrue negopMaiuu, u uX 0ObsICHEHUE C
MCIIOJb30BaHMEM 3aKoHa [ yka.

Pemienue 3a1a4 ¢ uCnoyib30BaHueM 3akoHa I 'yka.
M ccnenoBanre 3aBUCUMOCTH CUJTbI TPEHUS
CKOJIbYKEHHSI OT CHJIBI HOPMAJIbHOTO JABJICHHUSI.
OO6cyxxaeHue pe3ysbTaToB UCCIEAOBAHMUS.
Omnpenenenne kodhuireHTa TpeHus
CKOJIb)KECHHS.

H?)MCPGHI/IC CHJIbI TPCHHUS ITOKOS.

o1



Pelienue 3a/1a4 ¢ KCIOIB30BaHUEM (POPMYIIBI JISI
CHUJIbI TPEHUS CKOJIBKEHUSI.

AHaNu3 IBUKEHUS TEJ TOJIBKO MO/ IEHCTBUEM
CHJIBI TSKECTH - CBOOOHOTO MaJICHUS.
OOBsicHEHUE HE3aBIUCHUMOCTH YCKOPCHUS
CBOOOTHOTO MAJICHUS OT MACCHI Tela.

O1ieHKa BEJIMUMHBI CUJIBI TATOTCHUS,
NMEUCTBYIOIIEH MEXKy ABYMS TeaaMu (s
Pa3HBIX MAaCC).

AHaIN3 OBYKEHUS HEOECHBIX TEJ MO AEHCTBUEM
CWJIBI TATOTEHUS (C UCTIOJIH30BAHUEM
TOTIOJTHUTENBHBIX UCTOYHUKOB HHPOpPMALIUN).
Perienue 3aa4 ¢ UCMOIb30BaHUEM 3aKOHA
BCEMHUPHOTO TATOTEHUS U (DOPMYJIIBI 17151 pacuéra
CUJIBI TSDKECTH.

AHaJIN3 OPUTHHAIBHOTO TEKCTA, OMKUCHIBAIOILIETO
[IPOSIBJICHUSI 3aKOHA BCEMHPHOTO TSATOTEHHUS;
BBITIOJTHEHUE 3aJJaHUM 10 TEKCTY (CMBICTIOBOE
YTCHHE).

HaOmronenue u o0Ccy X aeHrue ONBITOB 10
M3MEHEHHIO Beca TeJla MPU YCKOPEHHOM
NIBU>KEHUU.

AHaJIN3 yCJIOBUN BOSHUKHOBEHUS HEBECOMOCTH U
Meperpy3KH.

Pelenue 3aay Ha ornpeziesieHne Beca Tefa B
Pa3IUYHBIX YCIOBUSX.
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AHanu3 CUJI, IEUCTBYIOIIMX HA TEJO, MOKOSIIEECs
Ha OIOpe.
Omnpenenenre NEHTPa TSHKECTU PA3IUYHBIX TEI

1.3.

3aKOHBI COXPaHEHUS

10

Nmmynbc Tena. Mi3Menenue
MMITyJIbCa. VIMITyJIbC CUIIBL.
3aKOH COXpAHEHUS UMITYJIbCA.
PeakTuBHOE IBHKEHUE.
Mexannueckas paboTa u
MOIIIHOCTh. PaboTta cun
TSDKECTH, YIIPYTOCTH, TPEHHUS.
CBsi3b SHEPIUH U PaOOTHI.
[loTeHnmanbHas SHEPrus TENa,
[MOJHATOTO HAJl MOBEPXHOCTHIO
3emiu. [loreHumanbHas
SHEPIUsl CKATON MPYKUHBL.
Kunetnueckast sHEprus.
TeopemMa 0 KHHETUYECKOU
DHEPIUU. 3AKOH COXPAHECHUS
MEXAHUYECKON SHEPTUH

HaOmronenue u o0CykaeHUE ONBITOB,
EMOHCTPUPYIOIIUX Mepeaady UMITyJIbca Mpu
B3aMMOJICCTBUH TEJI, 3aKOH COXPaHCHHUS
MMITYJIbCA MPU a0COJIFOTHO YIPYTOM U HEYIIPYTOM
B3aMMOJICUCTBUM TeJl. AHAIN3 CUTYaIIHil B
OKpY>KaroIen KU3HU C UCTIOIb30BAHUEM 3aKOHA
COXpaHEHUSI UMITYJIbCA.

PacrosHaBaHue SBJICHUS PEAKTUBHOTO JBHMKEHUS
B IIPUPO/IC U TEXHUKE.

[[puMeHeHre 3aK0Ha COXPAHEHUSI UMITYJIbCa IS
pacuéra pe3yiabTaTOB B3aUMOJICUCTBUSA TeJ (Ha
MpuMepax HEeyNpyroro B3auMOACHCTBUA,
YIPYTOro MEHTPATLHOTO B3aUMOICUCTBHS IBYX
OJIMHAKOBBIX TEJI, OJTHO U3 KOTOPHIX
HETIOIBUYKHO).

Perenne 3a1a4 ¢ CMOJIb30BaHUEM 3aKOHA
COXpaHEHUST UMITYJIbCA.

Omnpenenenve paboOThl CUJIBI  YIOPYTOCTH TpHU
MObEME TPy3a ¢ UCIIOJIb30BaHUEM HETIOABHUKHOTO
Y TIOJIBMDKHOTO 0J10KOB. MI3MepeHne MOIIHOCTH.
M3MepeHre MoTeHIMaaIbHON SHEPTUH YIIPYTO

neopMUPOBAHHOMN MPYKUHBI.
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M3MepeHne KHHETUYECKOM YJHEPTUN TEJIA 110
JIJIMHE TOPMO3HOTO MyTH. DKCIEPUMEHTATIBHOE
CpaBHEHHUE U3MEHEHMUS MTOTCHIIMAIBHON 1
KUHETUYECKOW SHEPTUH TeJla MPU IBUKECHHUU 110
HAKJIOHHOM IUIOCKOCTH. DKCIIEpUMEHTAJIbHAS
[MPOBEPKA 3aKOHA COXPAHEHHSI MEXAHUYECKOMN
DHEPIUH IIPU CBOOOIHOM I1aJICHUH.
[[pyuMeHEeHnE 3aKOHA COXPAHECHUSI MEXaHUYECKOU
SHEPTUU IS pacy€Ta MOTECHIIMAIBHON 1
KWHETUYECKOW SHEprui Teia. Pemenue 3aaay ¢
MCIO0JIb30BAaHUEM 3aKOHA COXPAHEHUS
MEXaHUYECKON YJHEPTUH

Htoro o pazneny

40

Pasne

J 2. MexaHn4ecKHe K0JIe0OAHUS U BOJTHBI

2.1

MexaHudecKue
KOJIcOaHus

7

KonebarensHOE ABMKCHME.
OCHOBHBIE XapaKTEPUCTUKH
KOJICOAHUI: TICPHO/I, YaCTOTa,
aMIuIMTyna. MaremaTudeckuii
U TIPY>KUHHBIN MasTHUKHU.

[ IpeBpanieHne sHEepruu npu
K0JIEOATEIILHOM JIBU)KEHUH.
3aryxatomue KojaeOaHus.
BoIHyX/IeHHbIE KOJIeOaHMUsI.
Pe3oHaHC

HaOmronenne xkojieOanuii mox JEUCTBUEM CHUII
TSODKECTH M YIIPYTOCTH M OOHApyKeHUE MOJ0OHBIX
KOJICOaHMI B OKpYKAIOIeM MUpe. AHAIIN3
KoJIeOaHU rpy3a HA HUTU U HA TIPYKUHE.
OnpeneneHne 4acTOThI KOJIeOaHMi
MaTeMaTUYECKOTO U MPYKUHHOTO MasTHUKOB.
HaOmronenue u oObICHEHUE SIBJICHUS PE30HAHCA.
VccnenoBanue 3aBUCUMOCTH TIEPHO/Ia KOJIeOaHmit
MO/BEIICHHOT0 K HUTH Ipy3a OT JUIMHBI HUTH.
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[IpoBepka HE3aBHCUMOCTH TIEPHOIa KOJICOAHMIA
rpy3a, TOJABEIICHHOTO K JICHTE, OT MacChl Ipy3a.
HaoOmronenue u o0Cy»X1eHre ONbITOB,
MEMOHCTPUPYIOITNX 3aBUCUMOCTh TIEPHOIa
KoJIe0aHUH MPY>KUHHOTO MasITHUKA OT MacChl
rpy3a U KECTKOCTHU TPYKUHBI.

[ [ppuMeHeHe MaTeMaTHYECKOTO U TIPYKUHHOTO
MasTHUKOB B KaU€CTBE MOJEJICH ISl ONUCAHMUS
KOJICOaHMI B OKpYKAIOIEM MHUPE.

Pemenue 3a1a4, CBSI3aHHBIX C BBIYMCICHUEM WIIH
OILICHKOM 4acTOThI (1Ieprojia) KoyieOaHun
H3zmepenue yckoperust c60600H020 nadeHus

2.2

MexaHU4eCKUE BOJTHEI.
3BYK

MexaHu4yecKre BOJIHBI.
CBoOMCTBa MEXAaHUYECKUX
BOJIH. [IpoionbpHbIE U
MonepeyHblie BOJIHBL. J[inHa
BOJIHBI U CKOPOCTbD €€
pacnpoCTpaHEHUsI.
MexaHn4yecKre BOJIHbBI B
TBEPIAOM TEJIE, CEUCMUYECKUE
BOJIHBL. 3BYK. [ pOMKOCTB
3ByKa U BBICOTA TOHA.
OTtpakeHue 3ByKa.
NHppa3Byk u yapTpa3Byk

OOHapyKeHUe 1 aHAIN3 BOJHOBBIX SIBJICHUW B
OKpY’KafoIleM MHUpeE.

HaburoieHne pactipocTpaHeHUs TTPOJOIBHBIX U
MONEPEYHBIX BOJH (HA MOJIEIN) U OOHAPYKEHUE
aHAJIOTMYHBIX BUJIOB BOJIH B IPHPOJIE (3BYK,
BOJIHBI Ha BOJIC).

BbIurciieHUE IIMHBI BOJHBI U CKOPOCTH
pacmipoCcTpaHEHHS 3ByKOBBIX BOJIH.
DKCIIEPUMEHTAITLHOE ONIPE/ICIICHUE TPaHUI]
JACTOTHI CIIBIIIMMBIX 3BYKOBBIX KOJICOAHHH.
HaOro1eHre 3aBUCHMOCTH BBICOTHI 3BYyKa OT
JaCTOTHI (B TOM YHCIIE, C UCIIOJIb30BAHUEM
MY3BbIKQJIEHBIX HHCTPYMEHTOB).

HaOmronenne u 0ObICHECHUE SIBIICHHS
aKyCTHYECKOTO PE30HAHCA.
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AHaN3 OPUTHHAIBHOTO TEKCTA, TOCBAIEHHOTO
MCIIOJTb30BaHUIO 3BYKa (MJIH YJIbTpa3ByKa) B
TEXHHUKE (9XOJIOKAIHS, yIbTPa3ByK B MEAUIIMHE U
Tp.); BBITTOJTHCHHUE 3a/TaHHUM 110 TEKCTY
(CMBICJIOBOE UTEHHUE)

Htoro o pazneny

15

Pa3znen 3. Dj1eKTPOMATHUTHOE 1OJI€ M JJIEKT

OMAIroHuTHBIC BOJIHBI

3.1 [DnexTpoMarHuTHOE 6 DIEKTPOMArHuTHOE TOJIE. [TocTpoeHue paccyx1eHui, 000CHOBBIBAIOIINX
110JIE U ONEeKTPOMArHUTHHIE BOJIHBL.  [B3aUMOCBSI3b AJEKTPUUYECKOTO U MAarHUTHOT'O
DIIEKTPOMArHUTHBIE CBolicTBa 3JIEKTPOMAarHUTHBIX [[10JIEH.

BOJIHBI BoJH. [lIkana DKCIEpUMEHTAIIBHOE U3yYEHUE CBOKCTB
PIIEKTPOMATrHUTHBIX BOJIH. HIIEKTPOMArHUTHBIX BOJIH (B TOM YHCIIE C
M cnonb30BaHue MOMOIIBI0O MOOUJTLHOTO TellehoHa).
HIIEKTPOMATHUTHBIX BOJH 711 |AHAIN3 PEHTT€HOBCKUX CHUMKOB YEJIOBEYECKOTO
COTOBOU CBSI3U. Opra’Hu3ma.
DNEeKTPOMAarHuTHAsI MpUpoia |AHAJIN3 TEKCTOB, ONMCHIBAIOIINX MTPOSIBICHUS
ceera. CKOpOCTh CBETA. HIIEKTPOMATrHUTHOTO U3JyYEHHUS B PUPOJIE:
BoHOBbIE CBOMCTBA CBE€TAa  [KMBBIE OPraHU3MbI, U3JIyYE€HUS HEOECHBIX Te
(CMBICTIOBOE UTEHUE).
Pacrio3HaBaHue U aHAJIN3 PA3ITMYHBIX
[IPUMEHEHUH 3JIEKTPOMAarHUTHBIX BOJIH B
TEXHUKE.
l3ydyeHne BOITHOBBIX CBOWCTB CBETA.
Pelenue 3a1ay ¢ KCMOJIb30BaHUEM (POPMYIT JIJIst
CKOPOCTHU 3JEKTPOMATHUTHBIX BOJIH, IJTUHBI
BOJIHBI M YaCTOThI CBETA
WTtoro no pazaeny 6
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Pasnen 4. CBeToBbBIC ABJICHUSA

4.1 [3akoHBI
pacrpoCTpaHEHUs CBETa

JIydeBast MOJeb CBETA.
VcTouHukH cBeTa.

[ IpsiMmosIHETHOE
pacrpocTpaHEeHUE CBETa.
3atmenusa ConHua u JIyHBL.
Otpaxenue cBeta. [Inockoe
3epKajo. 3aKOH OTPaKEHUs
CBETA.

[Ipennomiienue cBeta. 3aKOH
npeiaomiieHus ceera. [lomHoe
BHYTPEHHEE OTPAXKEHUE CBETA.
M cnonb30BaHKUE MOJHOTO
BHYTPEHHETO OTPAKECHUS B
ONTHUYECKUX CBETOBOJIAX

Ha0roeHue onbIToB, TEMOHCTPUPYIOLIUX
SIBJICHUE TPSMOJIMHEHHOTO pacIpOCTPAHEHUS
cBeTa (BOBHUKHOBEHUE TEHU U MOJIYyTEHU), U UX
WHTEPIPETALNS C UCIIOIb30BAHUEM MTOHATHUS
CBETOBOTO JIyya.

OOBbscHEHUE U MOJEIIMPOBAHUE COJTHEYHOTO U
JTyHHOI'O 3aTMEHUM.

VccnenoBaHue 3aBUCUMOCTH yTila OTPaKeHUs
CBETOBOTO JIy4a OT yrjia naJeHUs.

3ydyeHue cBOMCTB M300pakeHUs B IIIIOCKOM
3epKajie.

HabtoieHue 1 00bsCHEHUE OIBITOB O
MOJIY4EHUIO U300PAKEHUI B BOTHYTOM U
BBINTYKJIOM 3epkanax. Habmroaenue u o0bsicHEHUE
OIBITOB IO MPEJIOMJICHUIO CBETA HA TPaHULIE
Pa3IMYHBIX CPEJl, B TOM YHCJIE OIBITOB C MOJIHBIM
BHYTPEHHHMM OTpakeHHneM. MccnenoBanue
3aBUCUMOCTH YTJIa MPEJIOMJICHHUS OT yIJia
MaJICHUs] CBETOBOTO JIy4ya Ha FPaHULE «BO3yX-
CTEKJIION.

PacriozHaBaHue SIBJICHUN OTPAXKEHUS U
MPEJIOMJICHUS CBETA B TOBCETHEBHOM KU3HHU.
AHanu3 U 00bSICHEHUE SIBJICHUSI ONITUYECKOIrO
MUpaxa.

Pemenue 3a1a4 ¢ HCMOJIb30BAHUEM 3aKOHOB

OTDAXKEHUA U IIDEITOMIICHUSA CBETA
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4.2  JIuH3BI 1 OITHYECKUE 6 Jlunza. Xox mydeii B muH3e.  ([lonydyeHune n3o0paxeHuit ¢ TOMONIIBIO
MpUOOPHI Onrtuueckas cucrema coOuparoniel U paccernBarollen JIMH3.
doroanmnapara, MEKpockona u [OrnpenenacHue (pOKyCHOro pacCTOSHUS U
Tesieckorna. ['ma3 kak ONTUYECKON CHUJIBI COOMpArOIIEeH TMH3bI. AHAIINU3
OIITHYECKAsI CUCTEMA. YCTPOMCTBA Y MPUHIMUIIA IEMCTBUS HEKOTOPBIX
bIIM30pyKOCTh U ONTUYECKUX MPUOOPOB: (hoToAMNMapara,
MaTbHO30PKOCTh MUKPOCKOIIA, Tejeckomna. M3ydenue Moaenu riasa
KaK ONTHYECKOW CUCTEMbI. AHAINU3 SIBICHUHN
0JIM30PYKOCTH U TAIbHO30PKOCTH, IPUHITUIIA
TIEVICTBUSI OYKOB
4.3  |Paznoxxenue 6enoro 3 Pasnoxxenue 6enoro ceera B |HabroaeHue pa3iioxeHus 0e10ro cBeTa B
CBETA B CIIEKTP cnektp. OnbiTel HptoTOHA. CHEKTP.
Clio)keHue CreKTpaIbHBIX Habmronenre u 00bsICHEHHE OIBITOB 11O
1BeTOB. J{ucnepcus ceeta MOJTy4YEHUIO OEJIOT0 CBETa MPHU CI0KEHUU CBETA
Pa3HBIX 1IBETOB.
[IpoBeneHne U 00BICHEHUE OMBITOB MO
BOCITPUSTHIO 1[BETA MPEAMETOB MPHU UX
HAOJII0ICHUH Yepe3 LBETOBbIE (DUIIBTPHI (LIBETHBIE
OYKH)
Wroro no pazneny 15
Pa3znen 5. KBantoBbIe sIBJIEHUSA
5.1 [Ucnyckanue u 4 OmsiTel Pesepdopma u OGcysxaenue 1iean onsIToB Pesepdopa mo

IIOTJIOICHUC CBCTA
aTOMOM

Monens atoma bopa.

lcnyckaHue U MOIJIOIIEHHE

[JIaHcTapHass MOACIb aTOMaA.

HCCICAOBAHUIO aTOMOB, BEIIBHXKXCHHNEC T'HIIOTE3 O
BO3MOJKHBIX PC3YyJIbTATaX OIILITOB B 3aBUCUMOCTHU

OT IMpCAIoJIaracMoro CTpoOCHUA
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cBera aToMOM. KBaHTBL.
JInHenyaTbie CIIeKTPbI

aTOMOB, (JOPMYJIMPOBAaHUE BBIBOJOB U3
PE3yJbTATOB OIBITOB.

OO6cy:x1eHne IpOTUBOPEUHIA IIIIaHETAPHOU
MOJICJIM aTOMa U OCHOBAHUM JUIsl TUIIOTE3bI bopa
O CTallMOHAPHBIX OPOUTAX JIEKTPOHOB.
Habto/1eHue CIUTOMIHBIX U JIMHEHYaThIX
CIIEKTPOB U3JIy4YE€HUS PA3JIUYHBIX BEIICCTB.
OObsiICHEHUE IMHEMYATHIX CIIEKTPOB U3IIyYCHUS

5.2

Ctpoenue aTOMHOTO
s71pa

PannoakTuBHOCTB. Alb(a-,
OeTa- U raMMa-U3TyYEHUs.
Crtpoenue aTOMHOTO Sapa.
HyxnoHHas MOJI€Ib aTOMHOIO
saapa. M30TomsL.
PannoakTuBHbBIC
npespatenus. [lepron
MoJIypacnazsa aTOMHBIX SIIEP

OO6CyKaeHne BO3MOXKHBIX TUIIOTE3 O MOJEIISIX
CTpOEHUS Sapa.

Ornpenenenue coctasa siAep MO 3aJaHHBIM
MAaCCOBBIM U 3apsI0BBIM YUCJIaM U 10
[MOJIOKEHUIO B IEPUOANYECKON CUCTEME
DJIEMEHTOB.

AHaAIM3 U3MEHEHUS COCTABA SIpA U €T0
[MOJIOKEHHUSI B IEPUOIMYECKON CUCTEME TTPH a-
PaINOaKTUBHOCTH.

lccnenoBanue TPEKOB a-4aCTHI] IO TOTOBBIM
dboTorpadusim.

OO6HapyxeHue U U3MEpeHue paaualioOHHOTO
(dhoHa ¢ TOMOIIBIO JI03UMETPA, OLIEHKA €T
VHTEHCUBHOCTH.

AHanmn3 OMOJIOTHYCCKUX N3MCHCHUH,
MPOUCXOIAIINX MO ICHUCTBUEM PaIUOAKTUBHBIX
V3Jy4YCHUH.

M cnonp30BaHnEe paJuOaKTUBHBIX U3TyYCHUN B

MCAUITMHC
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5.3 [SlnepHble peakiuu 7 SnepHbie peakuuu. 3akoHbl  |PernieHue 3a1a4 ¢ UCIoIb30BaHUEM 3aKOHOB
COXpaHEHHUS 3apsAJI0BOTO U COXpPaHEHMSI MAaCCOBBIX U 3apsA/I0OBBIX YHCEN HA
MacCOBOTO YHCEJI. DHEPTUsSl  |ONPEAEIICHUE PE3YIbTATOB SACPHBIX PEAKIINIA;
CBsI3U aTOMHBIX sifiep. CBsI3b  [@aHAJIW3 BO3MOYKHOCTHU MJIM HEBO3MOKHOCTH
MaccChl M JHEpIUM. Peaknum  [A1€pHOM pEAKLIHUH.
CUHTE3a U JCIICHUS AIEP. OueHKa 3HEpruM CBS3H SJIEP C UCIOJIb30BAHUEM
Wcrounnku 3Heprun ConHia |((popMyibl DUHIIITEHHA.
1 3BE31. SaepHas sHepreTuka. (O0CyXKAECHUE MEPCIIEKTUB UCTI0JIb30BaHUS
JlelicTBUSA paAUOAKTUBHBIX  [yIPaBISIEMOI'O TEPMOSACPHOIO CUHTE3A.
W3JIyYEHUN HA )KABBIC OOcyXaeHue NpeuMyIEecTB U SKOJIOTUYECKUX
OpraHu3MbI Mpo0JIeM, CBA3aHHBIX C SIIEPHOI SHEPreTUKON

Htoro o paszneny 17

[HoBTOPHUTEIBLHO-00001IAK0IMIA MOAYJIb

[loBTOpEHUE U
0000111eHNE
coJiepKaHus Kypca
¢dbusuku 3a 7-9 knaccel

9

Cucremaruzanus u
000011IeHHE TPEAMETHOTO
COJIEp>KaHUs U OIbITA

eI TEIIbHOCTH,
MPUOOPETEHHOTO MPHU
M3y4E€HUHU BCETro Kypca
(U3UKH OCHOBHOTO OOIIIETO
oOpa3oBaHUsl.

[loaroroBka K OCHOBHOMY
rOCyIapCTBEHHOMY 9K3aMEHY
Mo (pU3MKeE 11 00yJaronuxcs,
BBIOpPABIINX ATOT YUEOHBIN

peaMeT

BrlnonHeHre yueOHbIX 3aaHuil, TPEeOYyIOMMX
JIEMOHCTPALIMA KOMIIETEHTHOCTEH,
XapaKTEPU3YIOIINX €CTECTBEHHOHAYYHYIO
rPaMOTHOCTH:

- MPUMEHEHUS MOJTYYCHHBIX 3HAHUM JIsI
HAayYHOTO 0O0BSICHEHUS (PU3MUECKUX SIBJICHUI B
OKpYXarollel MPUpoe, B MOBCETHEBHOM KU3HU
U BBISIBJIICHUS (DU3MUECKUX OCHOB pAJa
COBPEMEHHBIX TEXHOJIOTHUH;

- IPUMEHEHUS] OCBOCHHBIX 3KCIIEPUMEHTAIBHBIX
YMEHHM JJIsl UCCTeN0BaHuUs (PU3UUECKUX

HBH@HHﬁ, B TOM 4YHCJIC IJId IIPOBCPKH IT'KIIOTE3
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U BBISIBIICHUSI 3aKOHOMEPHOCTEM.

Pemenue pacu€THBIX 3a/1a4, B TOM YHCIIE
MPEeINOoJIararoluX UCTIOIb30BaHIE (PUIUIECKIX
MOJIETIEN 1 OCHOBAHHBIX Ha COAEpPKAHUU
pa3IMYHBIX Pa3/IeNoB Kypca PU3UKH.
BbInosHEHNE U 3aliuTa IPYIIIOBBIX WK
WHMBUAyAJIBHBIX IPOEKTOB, CBA3aHHBIX C
coJiep >KaHueM Kypca (pU3uKH

Toro mo pasneny 9
OBIIEE KOJIMYECTBO 102
YACOB I10 ITPOTPAMME
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