MYHHUIHUIIAJIBHOE OBIHIEOBPA3OBATEJIBHOE YYPEX/JIEHHUE
I'OPOJA J/KAHKOSA PECITYBJIMKHU KPBIM «CPEJHAA HIIKOJIA Ne8»

PABOYASA ITPOT'PAMMA

yueOHoro npeamera «@usnka»
cooTBeTCTBYET eepabHOM pado4eid mporpaMme
1o yueOHomy npeamery «Dusuka»,
yTBep:KIAeHHO# npukazoM Munnpocsemenus ot 18.05.2023 Ne 370)
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@enepanbHas padoyas mporpaMma 1o ydebHomy npeamery «®Dusukay (0a30BblIit
ypoBeHb) (mpeameTHass oOnacTh «EcTecTBEHHO-Hay4dHblE NPEIMETH») (Haiee
COOTBETCTBEHHO — Iporpamma 1o (pusuke, pusuka) BKIIOYAET MOICHUTEIBHYIO 3aITUCKY,
coJepkaHue oOydeHus, IUIAHUPYEMBIE Pe3yJIbTaThl OCBOCHMS MPOTpaMMbl 10 (PU3HKE,
TEMaTUYECKOE TUIAHUPOBaHUE.

INOACHUTEJIBHAA 3AIITMCKA

[Iporpamma 1o ¢u3MKe Ha YpOBHE OCHOBHOI'O 00IEro 0Opa3oBaHUs COCTaBJIEHA
Ha OCHOBE MOJIOKEHUM M TpeOOBaHUI K pe3ysibTaTaM OCBOEHHS Ha 0a30BOM YPOBHE
OCHOBHOM 00pa3oBaTeinbHOM mporpammsbl, npeactaBieHHbIXx B @I'OC 00O, a Takxke
c yuétoM peaepaibHOM paboyeit mporpaMmbl BocniuTaHus u KoHnenuuu npenoaBaHust
yueOHoro npenmMera «Puznkay.

ConepxaHue mporpaMmbl MO  (U3MKE HAMpaBlI€HO Ha  (QOpMUpOBaHUE
€CTECTBEHHO-HAYYHOW I'PaMOTHOCTH OOYYAIOIIMXCS U OPTraHU3ALMI0 U3YYEeHUs] (PU3UKH
Ha JeSTEJIbHOCTHOM OCHOBE. B mporpamme mno ¢usuke y4UTHIBAIOTCS BO3MO>KHOCTH
yueOHOoro mnpeamera B peanuzanuu TpedboBanuii PI'OC OOO k MmIaHUPYEMBIM
JUYHOCTHBIM M METANpeIMETHBIM pe3yJibTaTaM OOY4YeHHUs, a TakKe MEXIPEIMETHbHIC
CBS3M ECTECTBEHHO-HAYYHBIX YYEOHBIX NPEIMETOB HAa YPOBHE OCHOBHOIO OOLIETO
oOpa3zoBaHus.

[Iporpamma 1o ¢Qu3Mke ycTaHABIMBAET paclpenesieHne y4eOHOro marepuana
no rojam oOyueHusi (MO KJaccam), MOpeajiaraeT MPUMEPHYIO MOCIEA0BATEIbHOCTD
M3YUYEHHS] TEM, OCHOBAHHYIO Ha JIOTUKE PAa3BUTHUS MPEIMETHOTO COJAEPKAHUS U YUETE
BO3PAaCTHBIX 0COOEHHOCTEN 00yYaroIuXCsl.

[IporpamMma no ¢u3uke pa3paboTaHa ¢ LEIbIO OKa3aHUS METOAMYECKON MOMOLIH
YUUTEINIO B CO3JJaHUU paboueil mporpaMmbl IO y4eOHOMY MPEAMETY.

dusnka SABISIETCS CHUCTEMOOOPA3YIOMIUM JJII E€CTECTBEHHO-HAYUYHBIX Y4eOHBIX
MPEIMETOB, MOCKOJIbKY (PU3MYECKHE 3aKOHBI JIe)KaT B OCHOBE IPOLIECCOB U SIBJICHUH,
U3y4aeMbIX XHMHEH, OWOOoruel, acTpoHOMHeW u (u3nyeckoi reorpadueii, BHOCUT
BKJIaJl B €CTECTBEHHO-HAy4YHYIO KapTHHY MHpa, MPEAOCTaBIsAeT HauOoyee SICHbIC
oOpa3lbl MPUMEHEHUsT HAYYHOrO METO/Ja MO3HAHUS, TO €CTh Croco0a MOIy4YeHUs
JIOCTOBEPHBIX 3HAHUHN O MUPE.

Onna w3 TIaBHBIX 3a1ad  (PU3UYECKOrO0 O0Opa3oBaHMs B CTPYKType OOIIEro
00pa30BaHuUsl COCTOUT B (DOPMUPOBAHUHU €CTECTBEHHO-HAYYHON IPaMOTHOCTH U UHTEpeca
K Hayke y oOy4aroniuxcsi.

N3yuenue ¢usuku Ha 0a30BOM ypOBHE MPEIOJIAraeT OBJAJIEHUE CIEAYIOIIUMHU
KOMIIETEHTHOCTSMH, XapaKTEPU3YIOIINMHU €CTECTBEHHO-HAYUYHYIO TPAMOTHOCTb:

HAy4HO OOBSICHATD SBJICHHS,

OLICHUBATh U TOHUMATh O0COOEHHOCTH HAay4YHOTO  MCCIIEJIOBAHUS;

MHTEPIPETUPOBATh JAHHBIE M HCMOJIb30BAaTh HAay4YHBIE J10KA3aTEJIbCTBA
TSl IOJTyYEHUS BBIBOJIOBY.
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[enu n3yuyenus GuU3MKU Ha YPOBHE OCHOBHOT'O 00IIEr0 0Opa30BaHuUs ONPEETICHbI
B Konnenmuu npenonaBanus yudeOHoro mnpeamera «®dusmka» B 00pa3oBaTeIbHBIX
OpraHu3aIUAX Poccuiickoi Oenepannu, peATU3YIOLINX OCHOBHEIE
oOmeoOpa3oBaTeibHbIE  IPOrpaMMBbl,  yTBepKAEHHOW  pemenuem  Komeruu
MunucrepcTBa npocsemnienus Poccutickoit @eaepanuu (mpotokon ot 3 aexadps 2019 r.
Ne TIK-48H).

Henu uzydyenust u3uku:

npuoOpeTeHre MHTEepeca W CTPEMJICHUS OOYy4YalomMXCs K HAyYHOMY H3YUYEHUIO
IPUPOJIbI, PA3BUTHE UX UHTEIICKTYaTIbHBIX H TBOPUECKHUX CIIOCOOHOCTENH;

pa3BUTHE TPEJICTABICHUNA O HAYYHOM METOJI¢ NO3HaHUA U (HOPMUPOBAHHE
MCCJIEI0BATENBCKOTO0 OTHOWIEHUS K OKPYXKAIOIIUM SIBICHUSIM;

(opMupOBaHHE HAay4YHOI'O MHPOBO33PEHUS KaK pe3yjibTaTa H3y4yeHUs OCHOB
CTPOEHMSI MAaTEPUH U (PyHAAMEHTAIbHBIX 3aKOHOB (DU3UKHU;

(opMupoBaHHE TMpPENCTAaBICHUM O PpOAM (PU3MKU JJIs  Pa3BUTHS  JAPYTUX
€CTECTBEHHBIX HAyK, TEXHUKU U TEXHOJOTUI;

pa3BUTHE TPECTABICHUNH O BO3MOXKHBIX chepax Oyaymiedt mnpodeccuoHaIbHOU
JeSATEIbHOCTH, CBSI3aHHOM C (PU3MKOM, MOATOTOBKA K JajdbHEHIIEMY OOYYEHUIO B 3TOM
HaIlpaBJICHUMU.

JlocTikeHre 3THX LieJield MporpaMMbl 1O (PU3MKE HA YPOBHE OCHOBHOTO OOILIETrO
oOpa3zoBaHus 00ECIEUNBACTCS PEUICHUEM CIICAYIOIINX 3a/1a4:

OpUoOpeTEeHNEe 3HAHUW O JMCKPETHOM CTPOEHUHM BEIECTBA, O MEXAHHYECKHUX,
TEIJIOBBIX, JJIEKTPUYECKUX, MATHUTHBIX U KBAHTOBBIX SIBJICHUIX;

MPUOOPETECHUE YMEHHMM OMNHUChIBATH U  OOBACHATH (PU3MUECKUE  SIBICHUS
C UCMOJb30BAHUEM MOJYUYECHHBIX 3HAHUMU;

OCBOCHHME METOJOB PEIIEHUs MPOCTEUIINX PAaCUETHBIX 33]a4 C HMCIOJIb30BAHHEM
duznyeckux Mojenel, TBOPUECKUX U MPAKTUKO-OPUEHTUPOBAHHBIX 3a/1a4;

pa3BUTHE YMEHHMI HaOMIOaTh MNPUPOJHBIE SBJICHUS W BBINOJHATH OIBITHI,
nabopaTopHble pabOThl M HKCIEPUMEHTAIbHBIE MCCIECJOBAaHUS C HCIOJIb30BAHUEM
U3MEPUTENIbHBIX TPUOOPOB;

OCBOEHHE MPUEMOB paboThl ¢ HHPOpManuen GU3NUECKOro CoAepKaHus, BKIIIOYAs
UHPOPMAIIMI0O O COBPEMEHHBIX JOCTWXKEHUSX (U3UKH, aHAJIW3 W KPUTUYECKOE
OlICHMBaHUE UH(POPMALINH;

3HAKOMCTBO cO cdepamu TpodheCCHOHAIIBHOM  ACATEIbHOCTH, CBS3aHHBIMU
C (U3MKOH, M COBPEMEHHBIMU TEXHOJOTHSIMH, OCHOBAaHHBIMH Ha JIOCTHXKEHHUSAX
(bu3MYeCcKO HAyKH.

Ha wusydyenme ¢usuku (0a30BBId ypOBEHb) Ha YypPOBHE OCHOBHOTO OOIIETO
obpasoBanus oTBoguTcs 238 wacoB: B 7 kiacce — 68 uacoB (2 waca B Hemenmo),
B 8 kacce — 68 wacoB (2 yaca B Heneno), B 9 kiacce — 102 vaca (3 yaca B Heelno).

[Ipennaraemelii B mporpamme no Gpu3MKe nepeueHb 1a00paTOpHBIX padOT U OMBITOB
HOCUT PpEKOMEHJATeNbHBIH  XapakTep, Yy4YuUTeNb JeJaeT BbIOOp MpPOBEACHHUSA
7a00paTOpHBIX pabdOT M  OMBITOB C YYETOM HMHAMBUAYAJIBHBIX OCOOEHHOCTEH
oOyJaromuxcs, CHUCKAa SKCIEPUMEHTANbHBIX 3aJaHuM, MpeajiaraéMbIX B paMKax
OCHOBHOTO OCY/IapCTBEHHOTO SK3aMeHa 1Mo (pu3mKe.
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COIAEPXXAHUE OBYUEHUS
7 KIIACC
Paznen 1. ®usuka v €€ poJib B MO3HAHMH OKPYKAIOLIEr0 MUPA
®duszuka — Hayka o mnpupoje. SBieHus upupoabl. Dusmyeckue SABICHUS:

MEXaHUYECKHUE, TEIUIOBBIE, JJIEKTPUYECKHUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIC.
dwusnueckue BenuyuHbl. 3mMepenne ¢puznueckux BeanunH. Guznyeckue npudopsl.
[TorpemHocTh M3MeEpeHni MexxayHapoaHas cucTemMa €IMHULL.

Kak ¢wu3uka w©  Jpyrue  eCTECTBEHHbIE HAayKd  H3Y4alOT  MPHUPOAY.
EctecTBeHHO-HAY4YHBIN METOJ] IO3HAHUS: HA0JII0/IEHUE, IOCTAHOBKA HAYYHOI'O BOIPOCa,
BBI/IBJKEHUE TUIIOTE3, SKCIIEPUMEHT IO IPOBEPKE TUIIOTE3, 00bICHEHNE HAOII0aeMOro
sBieHus. Onucanue GU3NUECKUX SIBICHUN C TOMOIIBIO MOJIEIIEH.

Jlemoncmpayuu
MexaHn4eckue, TEIIOBBIE, JIIEKTPUUECKUE, MATHUTHBIC, CBETOBBIC SIBJICHUS.
®dusnueckue npuodOpsI U MPOLeaypa MPSMbIX U3MEPEHUIN aHAJIOTOBBIM U LIUGPOBBIM
pruOOpPOM.

JlabopamopHwvie pabomul u onvimol

Omnpenenenre 1EHbI JEICHUS MKaIbl K3MEPUTEIHHOTO MPUoopa.

N3mepenne paccTosHAN.

N3mepenne 00bEMa )KUAKOCTH U TBEPIOTO TeA.

Ornpenenenue pa3MepOB MalbIX TE.

N3mepenune Temrieparypel py MOMOIIHU KUAKOCTHOTO TEPMOMETPA U JATUHUKA
TEMIIEPaTyphI.

[IpoBeneHue uccienoBaHus MO MPOBEPKE TMIIOTE3BI: JAJbHOCTH IMOJIETA 1IAPHUKA,
MYIIEHHOTO TOPU30HTAIBLHO, TEM 0O0JIbIIIe, YeM OOJIbIlIe BHICOTA MTyCKA.

Pa3znen 2. [lepBoHavaibHbIe CBe/IeHHsI O CTPOEHUH BelllecTBA

CrpoeHue BemecTa: aTOMbl M1 MOJIEKYJIbI, UX pa3Mepbl. ONbITHI, JOKa3bIBAIOIINE
JIUCKPETHOE CTPOCHUE BENIECTBA.

JIBr>keHue yacTtul] BeulecTBa. CBs3b CKOPOCTH JABUKEHHUS YACTHI] C TEMIIEPATYPOH.
bpoynoBckoe aBuxenue, muddysus. BzanmoseiicTBre 4acTuil BEMIECTBA: MPUTKCHNE
Y OTTAJIKUBAHUE.

ArperaTHble COCTOSIHUSI BELIECTBA: CTPOCHUE Ta30B, XXKUAKOCTEH U TBEPABIX
(KpucTaIM4ecknx) Tesl. B3auMocCBsi3b MEXAY CBOMCTBAMU BEIIECTB B Pa3HBIX
arperaTHbIX COCTOSIHUSIX U HX ATOMHO-MOJICKYJISPHBIM cTpoeHueM. OcoOeHHOCTH
arperaTHbIX COCTOSIHUM BOJBI.

Jlemoncmpayuu

Habmtonenue OpoyHOBCKOTO JIBHXKCHUS.

Habmronenue nuddysuu.

HaGnronenue sBiieHuid, OOBSCHSIONIMXCS TNPUTSHKCHUEM WM OTTaJIKWBAaHUEM
YaCTHI] BEIECTBA.
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JlabopamopHwvie pabomul u onvimol
OneHka quaMeTpa aToMa METOJIOM PAJIOB (C UCIob3oBaHueM (oTorpaduit).
OnBITHI 110 HAOTIOACHUIO TETIJIOBOTO PACIIUPEHUS Ta30B.
OnBITHI 110 0OHAPYKEHUIO JCHUCTBHSI CUIT MOJICKYJISIPHOTO TIPUTSKEHUSI.

Paznen 3. /IBu:xeHHe ¥ B3aUMoO/ieiicTBHeE TeJl

Mexannueckoe nBuxkeHne. PaBHOMepHOE 1 HepaBHOMEpPHOE NBUKEHUE. CKOPOCTb.
Cpenssisi CKOpOCTb IPH HEPABHOMEPHOM ABMKEHUU. PacU€Tr myTH U BpEMEHU IBU>KECHHS.

SBneHne nHepury. 3aKOH MHEpUMU. B3anMoielicTBrE TEN Kak IPUYMHA U3MEHEHUS
CKOpPOCTH IBWKEHMS Tel. Macca Kak Mepa MHEPTHOCTH Teja. [IIoTHOCTh BeliecTsa.
CBs13b IJIOTHOCTHU € KOJIMYECTBOM MOJIEKYJI B €IMHULIE 00bEMA BEILIECTBA.

Cuita kak XapakTepucTuka B3auMoaeucTsus Ten. Cuiia ynpyroctu M 3akoH I'yka.
W3mepenue Cuiibl ¢ TOMOIIBIO TIMHAMOMETpA. SIBIeHNE TATOTEHUS U cuiia TskecT. Cuiia
TSUKECTH Ha Apyrux maHerax. Bec tena. HeBecomocTs. CrioxkeHne cui, HapaBIECHHBIX
no ogHoM mpsiMoil. PaBHomelctByromas cui. Cuna TpeHus. TpeHue CKOJIbKEHHS U
TpeHue Nokos. TpeHue B IpUpoOe U TEXHUKE.

Jlemoncmpayuu
HaOnronenne MexaHn4ecKoro ABMKEHHUS Tela.
N3Mepenne cKopocTH NPSIMOIMHENHOTO JBUKEHHS.
HaOntonenue siBieHNUs] THEPIUU.
Hab6nronenue u3meHeHus CKOpoCTH MPH B3aUMOCHCTBUU TEll.
CpaBHeHHE Macc MO B3aUMOJICUCTBUIO TEIL.
CrnoxeHue cuil, HalpaBJIE€HHbBIX 110 OJHOW HPSIMOA.

JlabopamopHhwvie pabomul u onvimol

OrnpeneneHrne CKOPOCTH PaBHOMEPHOTO JABUXKEHUS (IIapUKa B dKUIKOCTH, MOJETU
AIEKTPUUYECKOTO aBTOMOOMIIS U TaK JaJiee).

Omnpenenenre cpeHEN CKOPOCTH CKOJBKEHUSI OpyCKa HIIM IapuKa 10 HAaKJIOHHOU
MJIOCKOCTH.

Ornpenenenue WIOTHOCTH TBEPIOTO TENA.

OnBITHI, JEMOHCTPUPYIOIINE 3aBUCUMOCTh PACTKEHUS (Ieopmariun) mpyKUHBI
OT IPUJIO0KEHHON CUJIBL.

OnbIThI, IEMOHCTPUPYIOIINE 3aBUCUMOCTb CUJIBI TPEHUS CKOJIBKEHUS OT Beca Tejia
U XapakTepa CONMPUKACAIOIINUXCSA TOBEPXHOCTEM.

Paznen 4. JlaBjieHne TBEPABIX TeJl, S KUAKOCTEH M ra30B

Hasnenue. CrocoObl yMEHBIIEHUS W YyBEIWYEHHs JAaBieHus. JlaBieHue rasa.
3aBUCUMOCTH JaBJIEHUS raza oT 00bEma, Temneparypsl. [lepenaya gaBiaeHus: TBEPIbIMU
TEJaMH, JKHAKOCTAMH M Tra3zamu. 3akoH [lackama. IIHeBMaTMyeckne MalIvHBIL.
3aBUCHUMOCTh JIaBJICHUS JKUAKOCTH OT TiyOuHBL. ['MapocTaTHueckuid mapajokc.
CooOmaromuecs cocynbl. [ 'upaBindeckue MeXaHU3MBbl.

Atmocdepa 3emnum U arMmochepHoe aAaBieHue. IlIpUYMHBI CyLIECTBOBaHUS
BO3QylIHOW 00osouku 3emau. OnbiT Toppuuemu. M3mepenne atMocpepHOro
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JaBJieHusl. 3aBUCUMOCTb aTMOC(HEPHOTO AABJICHUS OT BBICOTHI HAJl YPOBHEM MOPSI.
[TpuGops! 115t U3MEpeHnus aTMOCHEPHOTO TaBICHUS.

JleficTBUE )KMIKOCTU U Ta3a Ha MOTPYKEHHOE B HUX Teso. BriTankuBaromas
(apxumenoBa) cuna. 3akoH Apxumena. [InaBanue ten. BozayxominaBanue.

Jlemoncmpayuu

3aBUCHUMOCTb JIaBJICHUS I'a3a OT TEMIIEPATYpPHI.

[lepenaua naBieHUs KUJIKOCTHIO U Ta30M.

CooOmaromuecs Cocyabl.

['mnpasnrueckuu mpecc.

[IposiBinenue neicTBrUs aTMOC(HEPHOTO TABICHUS.

3aBUCUMOCTh BBITAJIKUBAIOUIEH CUJIBI OT 00bEMA MOTPYXKEHHON YaCTH Tena U
IJIOTHOCTH KUJKOCTH.

PaBeHCTBO BBHITAIKMBAIOIIEH CHJIBI BECY BBITECHEHHOM KUJKOCTH.

VYcioBue T1UIaBaHusl TeN: IUIABAHUE WA TOTPYKEHUE TEI B 3aBUCUMOCTH
OT COOTHOIIIEHUS IIJIOTHOCTEN TeNa U KUIKOCTH.

JlabopamopHhvie pabomul u onvimol

HccnenoBanue 3aBUCMMOCTH Beca Tella B BOJE OT O0bEMa MNOTPYKEHHOU
B KUJKOCTh YaCTH TeJA.

OnpeneneHre BBITAIKUBAIOIIEH CHIIBI, JEHCTBYIOLIEH HaA TEJO, IOIPYXKEHHOE
B KHUJIKOCTb.

[IpoBepka HE3aBHCUMOCTH BBITAIKMBAIOLIEH CWIBI, JEUCTBYIOLIEH Ha TEJIO
B KUJKOCTH, OT MAacChl TeJa.

OnbIThI, IEMOHCTPUPYIOLIME 3aBUCHUMOCTh BBITAJIKUBAIOIIEH CUJIbI, AEHCTBYIOIIEH
Ha TEJO B JKUJKOCTHU, OT 00BEMA MOTPY>KEHHON B JKUJIKOCTh YACTH Te€Ja U OT IJIOTHOCTH
KUJIKOCTH.

KoHcTpynpoBaHue apeomeTpa WM KOHCTPYUPOBAHHE JIOAKW U OIpEAesieHue €€
rpy30N0ABEMHOCTH.

Pa3znen 5. PaGora u MOIHOCTB. JHeprus

Mexanuueckast padota. MOIIHOCTb.

[IpocTeie MeXaHU3MEBI: pbIYar, 0J0K, HAKIOHHAS MI0CKOCTh. [IpaBuio paBHOBecus
peiyara. [IpumeHeHue mnpaBuiia paBHOBEeCHsI pblyara K OJIOKy. «30JI0TO€ IMPaBUIIO»
mexanuku. KITJ] mpocTeix Mmexanu3MoB. [IpocTrie MexaHU3MBI B OBITY M TEXHHKE.

Mexannueckas sHeprusi. Kunernueckas u moteHIanbHas sHeprus. [Ipespaiienue
OJTHOTO BHJIa MEXaHUYECKOM SJHEPTUHU B APYTOi. 3aKOH COXPAHEHUS SHEPTUU B MEXAHHKE.

Jlemoncmpayuu
IIpumepsl NPOCTHIX MEXAHU3MOB.

JlabopamopHhwvie pabomul u onvimol

Onpenenenre paOOTHI CHJIBI TPEHUS TMPH PABHOMEPHOM JBIDKCHUHM Teja
110 TOPU30HTAJILHOM TOBEPXHOCTH.

HccnenoBanue yclIoBUi paBHOBECHS phlyara.
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N3amepenue KII/[ Hak1OHHOM MJIOCKOCTH.
N3ydenne 3akoHa COXpAaHEHUS MEXaHUYECKON SHEPTUH.

8 KJIACC

Pa3gen 6. TemioBble ABJIeHUSA

OCHOBHBIE TOJIOKEHUSI MOJIEKYJISIPHO-KUHETUYECKON TEOPUU CTPOCHUS BEILIECTBA.
Macca 1 pazmMepbl aTOMOB ¥ MOJIEKYJI. OTBITHI, IOATBEPKAAIOIINE OCHOBHBIE MTOJIOKEHHUS
MOJIEKYJISIPHO-KUHETHYECKON TEOPHH.

Mopenn  TBEPAOro, KUAKOTO M  Tra3o000pa3HOr0  COCTOSIHUM  BELIECTBA.
Kpucrammueckue u amopdubie Tena. OObsICHEHHWE CBOWCTB Ta3o0B, >KUJIKOCTEH H
TBEPJBIX TEJI HA OCHOBE IMOJIO0KEHUN MOJIEKYJISIPHO-KMHETHYECKON Teopu. CMaunBaHue
Y KallWJUISIPHBIC SIBJICHU. TEIJI0BOE PACIIMPEHNE U CKATHE.

Temmneparypa. CBsA3p TeMnepaTypbl CO CKOPOCTBIO TEIUIOBOTO JABWKEHHS YACTHLI.
Buytpennsis sHeprusi. CriocoObl M3BMEHEHUs BHYTPEHHEH HEpPruu: Teruionepenadya u
coBeplieHne padboTel. Buael Temonepenayu: TEIJIONPOBOJHOCTh, KOHBEKIUS,
U3JIy4YCHUE.

KonuyecTBo TemuoTel. YenpHas TEIUIOEMKOCTh BellecTBa. 1emIooOMeH H
TEIUIOBOE PaBHOBECHE. YpaBHEHUE TEIUIOBOro OanaHca. I[lnaBneHue m oTBepaeBaHUE
KPUCTAJUIMYECKUX BEIIECTB. YAeNnbHas TeruloTa IuiaBieHus. [lapooOpazoBanue u
koHjeHcauusa. Mcnapenue. Kunenue. VYaenbHas Temiota mapooOpa30BaHHUS.
3aBUCHUMOCTh TEMIIEPaTyphl KUIIEHUS OT aTMOC(HEPHOTO 1aBJICHUSI.

BnaxuocTts Bo3ayxa.

DHeprus TOIIMBA. Y IeJIbHAS TETUIOTA CTOPAHMUS.

[Tpuntunel padoTs! TermoBeix aurateneit KIJ remmoBoro aeurarens. TemioBbie
JIBUTATENIH U 3aIIUTA OKPYKAIOIIEH CPEbl.

3aKOH COXpPaHEHHUsI U ITPEBPALLECHHS SHEPTUH B TEIJIOBBIX IPOLECCAX.

Jlemoncmpayuu
Habnronenue OpOyHOBCKOTO JIBHXKCHUSI.
Habmonenune nuddysun.
Habmronenue siBjeH CMauyuBaHUs U KaWIUIIPHBIX SBICHUM.
Habmronenue TenioBoro pacumpeHus Ted.
N3MeHeHue naBieHuss raza MNpu HU3MEHEHUHM O00BEMAa W HarpeBaHUU WM
OXJIAXKICHUU.
[IpaBuia u3mMepeHus TeMIEepaTyphl.
Bunbl Tenonepenayn.
OxnaxaeHue P COBEPIICHUH PaOOTHI.
HarpeBanue npu coBepiiieHn# pab0OThl BHSITHUMHU CHJIAMH.
CpaBHeHHE TEIUIOEMKOCTEHN pa3IUYHBIX BEIIECTB.
HabGmronenne kumeHus.
HaGnronenue mocTosHCTBA TEMIIEPATYPhI TIPH TUIABIICHUU.
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Moenu TeIUIOBBIX ABUTaTEIEH.

JlabopamopHhwvie pabomul u onvimol

OnBITHI IO OOHAPYKEHUIO TEHCTBUSI CHIT MOJICKYJIIPHOTO TIPUTSKCHHUSI.

OMnbITHI IO BBIPAIIMBAHUIO KPUCTAJIJIOB IOBAPEHHOM COJIM WIIM caxapa.

OnpIThl MO HAOMIOJIEHUIO TEIJIOBOTO PACIIMPEHUs T'a30B, KUIKOCTEH U TBEPABIX
TeJL.

Ornpenenenue AaBiIeHUs BO3AyXa B OalJIOHE MIIPUIIA.

OnbITHI, TEMOHCTPUPYIOIINE 3aBUCUMOCTH JaBIICHUS BO3AyXa OT €ro o0béMa u
HarpeBaHus WIH OXJIAKICHHUS.

[IpoBepka TruUMOTE3bl JUHEWHOW 3aBUCUMOCTH JUIMHBI CTOJIOMKA >KUJIKOCTH
B TEPMOMETPUYECKOMN TPYOKE OT TEMIEPATYPHI.

HabGnronenue n3aMeHeHus: BHyTPEHHEW SHEpTUM Tejla B pe3yJibTaTe TeIIonepeaun
Y paOOThI BHEIIHUX CHJI.

UccnenoBanue siBieHUs TEIIOOOMEHA IMPU CMEITUBAHUU XOJIOJAHOW U ropsuei
BOJIbI.

OnpeneneHrue KOJIMYECTBA TEIJIOTHI, IMOJYYEHHOTO BOJON MpH TEIIOOOMEHe
C HArpEThIM METAJUIMYECKUM LIHIHHAPOM.

OnpenenenHne y1eapHOM TEMIIOEMKOCTH BEILIECTBA.

HccnenoBanue nporecca UCHapeHus.

Ornpenenenne OTHOCUTENBHOM BIIAJKHOCTH BO3AYXa.

Onpenenenue yaenbHOM TEIUIOTHI IUIABJICHUS JIbJA.

Pa3znen 7. DinekTpuvecKkue U MATHUTHBIE SIBJIEHUSI

OnekTpuzanus Tenl. J[Ba poaa d3IEKTpUYECKUX 3apsAloB. BiaumopelictBue
3apspKeHHBIX Tes. 3akoH KyoHa (3aBUCHMOCTh CUITBI B3aMMOICHCTBHSI 3aPSKEHHBIX TEJl
OT BEJIMYUHBI 3aPSI/IOB U PACCTOSHHS MEXTY T€TIaMu ).

Onextpuyeckoe mnosie. Hampsok€HHOCTh  3yekTpuyeckoro mnons.  IIpuHinmn
CYINEPIIO3ULIUU AIEKTPUUECKUX MOJIeH (Ha KAUeCTBEHHOM YPOBHE).

Hocurenn »snexkrpudeckux 3apsAnoB. OJNEMEHTAPHBIA DJIEKTPUYECKUN  3apsi.
Crpoenne atoma. IIpoBOAHMKHM M OUAIEKTPUKHU. 3aKOH COXPAHEHHUS DJIEKTPUYECKOTO
3apsna.

DNEeKTPUYECKUNA TOK. Y CIIOBHS CYIIECTBOBAHMS AIEKTPUUECKOr0 ToKa. ICTOUHMKHN
NOCTOSIHHOI'O TOKa. JIEHCTBHS SJEKTPUYECKOTO TOKa (TEIUIOBOE, XHMHYECKOE,
MarHuTHOE). DJIEKTPUUYECKUNA TOK B KUJKOCTSAX U raszax.

Onektpuueckas uenb. Cujla Toka. DIeKTpuueckoe HanpspkeHue. COnpoTHBIIEHUE
IPOBOJHUKA. YJIEJIbHOE COINPOTHBIICHHE BemlecTBa. 3akoH Oma Mg y4yacTKa LEIH.
[TocnenoBaTenpHOE M APAJLIEIBHOE COEMHEHHUE TPOBOIHUKOB.

PaboTa u MOIITHOCTH AJIEKTPUUYECKOTO TOKA. 3akoH JIxkoynsa—Jlenna. DnekTpudeckue
LENH U MOTPEeOUTENH dIEKTPUUECKOoi 3Heprun B 0bITy. KopoTkoe 3aMbIkaHue.

[TocTrossHHBIE MarHuThl. B3auMOAEHWCTBHE NOCTOSHHBIX MAarHuTOB. MarHuTHoe
nojie. MarHuTHoOe 1oJjie 3eMJIM M ero 3Ha4eHue ISl )KU3HU Ha 3emie. OnwIT Dpcrena.
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MarsautHoe moje 3JIeKTpu4eckoro Toka. I[IpumMeHeHue 37EeKTpOMAarHUTOB B TEXHHKE.
JleficTBE€ MarHUTHOTO TOJISI HA MMPOBOJHUK C TOKOM. DJEKTPOJIBUIaTeIb MOCTOSHHOTO
Toka. Mcmosb3oBaHME DNEKTPOABHraTresied B TEXHMYECKMX  YCTPOMCTBAX M
Ha TPAHCIOPTE.

Oneitel @apajnes. SBieHHE 3NEKTPOMAarHUTHOM uHAyKuuu. lIpaBuno Jlenna.
OnexrporerepaTop. CrnocoObl NOMYyYEHUS JIEKTPUUECKONW SHEPTUU. DJIEKTPOCTAHLIUU
Ha BO300HOBJIIEMBIX UCTOYHUKAX SHEPTUU.

Jlemoncmpayuu
DJIeKTpU3aLUs TE.
JIBa pojia 3EKTPUYECKUX 3apsi/I0B U B3aUMOCHCTBUE 3aPSKCHHBIX TEJ.
Y CTpONCTBO M AEHCTBUE IIEKTPOCKOIIA.
DJIeKTpocTaTU4YeCKass MHIYKIIUSI.
3aKOH COXpaHEHUS JIEKTPUUECKUX 3aPsJI0B.
[IpOoBOIHUKH U JUATIEKTPUKH.
MonennpoBaHre CHIOBBIX JUHUAN 3JIEKTPUUECKOTO TTOJIS.
HcToyHMKHM TTOCTOSIHHOTO TOKA.
JlencTBUS NEKTPUUYECKOTO TOKA.
DIIEKTPUYECKHUMN TOK B )KUIKOCTH.
["a30BbIi1 pa3psi.
N3mepenune cuiibl TOKa aMIIepMeTpOM.
N3mepenune 3eKTpUIeCKOTro HAPSKEHUS BOJIbTMETPOM.
Peocrar u MmarazuH CONpOTUBIICHUI.
BzanmopencTBre MOCTOSIHHBIX MAarHUTOB.
MoaenupoBaHre HEBO3MOKHOCTH Pa3IeJICHUS MOJIOCOB MarHuTa.
MoaenupoBaHHEe MArHUTHBIX MMOJIEH TTOCTOSTHHBIX MAarHUTOB.
OmneIT Opcrena.
MarauTHoe 1oJje Toka. DIEKTPOMarHur.
JlelicTBHE MAarHUTHOTO TOJISl HA IPOBOJIHUK C TOKOM.
DJIEKTPOJBUTATEND MOCTOSIHHOTO TOKA.
HccnenoBanue siBiieHUs 3€KTPOMAarHuTHOM NHAYKIIHH.
OmnebiTel apanes.
3aBUCUMOCTH HAINIPaBJICHUS MHAYKIIMOHHOTO TOKA OT YCJIOBUW €r0 BO3HUKHOBEHHS.
DJIEKTpOreHepaTop MOCTOSHHOTO TOKA.

JlabopamopHvie pabomul u onvimol
OnbITHI IO HAOJTFOACHHIO JICKTPU3AITUH TEJl MHAYKIIUCH U ITPU COMMPUKOCHOBEHUH.
HccnenoBanue nelCTBUS JICKTPUUECKOTO OIS Ha MPOBOIHUKU U JUAJICKTPUKH.
COopka u npoBepka padOThI JICKTPUUECKOHN MU MOCTOSHHOTO TOKA.
H3mepenune u peryaIupoBaHie CHIIbI TOKA.
N3mepenne u peryampoBaHUE HAMPSHKEHUS.
HccnenoBanne  3aBUCMMOCTH  CHJIBI  TOKa, HAYIIETO 4Yepe3  PEe3ucTop,
OT COTIPOTUBIICHUS PE3UCTOPA U HANIPSKEHUS HA PE3UCTOPE.
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OnbITel, JIEMOHCTPHUPYIOIIME 3aBUCHUMOCTb JJIEKTPUYECKOTO COMPOTUBIICHUS
MIPOBOJIHHUKA OT €r0 JJIMHBI, IUIOIIAJN MTOMEPEYHOT0 CEYEHHS U MAaTEPHUaa.

[IpoBepka npaBuia CIOKEHHS HAMPSKEHUN MPU MOCIEAO0BATEILHOM COECAUHEHHUU
JIBYX pE€3UCTOPOB.

IIpoBepka npaBuia st CUJIbI TOKA MPU NApaLIEIbBHOM COEITMHEHUHN PE3UCTOPOB.

Onpenenenre pabOThI 3JAEKTPUUECKOT0 TOKA, HIYIIETO YepPE3 PESUCTOP.

OrnpeneneHrne MOITHOCTH AIEKTPUUYECKOTO TOKA, BBIAEISIEMON HAa PE3UCTOPE.

Hccnenopanue  3aBUCHMOCTH  CWJIBI  TOKA, MAYLIEr0 4Yepe3  JIaMIIOUKYy,
OT HANPSHKEHUS HA HEM.

Onpenenenue KIIJ[ Harpesarens.

HccnenoBanne MarHuTHOTO B3aUMOAEHCTBUSA MOCTOSTHHBIX MArHUTOB.

N3ydenne MarHuTHOTO MOJISI MOCTOSHHBIX MAarHUTOB MPU UX OOBEIMHEHUU U
pa3aeiaeHuH.

HccnenoBanue neicTBUs 3JEKTPUYECKOTO TOKA HA MAarHUTHYIO CTPEJIKY.

OnbITbl, JOEMOHCTPUPYIOIIME 3aBUCHMOCTh CHJIbl B3aUMOJICUCTBHUS KATYLIKHU
C TOKOM M MarHuTa OT CHJIbl TOKA U HAIIPABJIICHUS TOKA B KaTYIIKE.

N3ydeHne nercTBUS MArHUTHOTO TOJI HA POBOJAHUK C TOKOM.

KoncTtpyupoBanue u uzydeHue paboThl JIEKTPOIBUTATENS.

N3mepenune K11/ anekTpoaBUraTeibHOW YCTaHOBKHU.

OMNBITHI O UCCIIEIOBAHUIO SIBJICHUS 3JIEKTPOMArHUTHON MHIYKIIMH: UCCIIEIOBAaHHE
M3MEHEHU 3HAYCHHS U HAIIPaBJIEHUS UHAYKIMOHHOTO TOKA.

9 KJIACC

Pa3nes 8. MexaHu4eckue siBJIeHHSA

Mexannueckoe  aBWkeHME. MarepuanpbHas — Touka. (Cucrema  OTCYETA.
OTHOCHUTEIIBHOCTh ~ MEXaHWYECKOI'O  JIBIDKEHMS. PaBHOMEpHOE  IPSIMOJIMHEWHOE
nBmkeHue. HepaBHoMmepHOoe mnpsiMonnHENHOE ABWKEHHE. CpenHsss U MTIHOBEHHAas
CKOPOCTB TeJa IPU HEPABHOMEPHOM JIBUKECHUH.

Yckopenue. PaBHoyckopeHHOE mpsiMoiinHelHoe JBrkeHne. CBoOOAHOE TajicHuE.
OmnbiTel ["anunes.

PaBHOMepHOE JnBMKEHHE TO OKpyxHocTH. [lepmon m yacrora oOpamieHus.
JInnerHasa 1 yriaoBas CKOpOCTH. LIEHTpOCTpEMUTENBHOE YCKOPEHHUE.

ITepsbiit 3akoH Herorona. Bropor 3axkoH HeroroHa. Tperuin 3axkoH HbrotoHa.
[IpyHIMT CyIIEpIIO3ULUU CUIL.

Cuna ynpyroctu. 3akoH ['yka. Cuiia TpeHuUs: cujia TPEHHSI CKOJBXEHHUS, CHIIa
TPEHUs MOKOS, APYTUE BUJIBI TPEHUSL.

Cuna TSKeCTU M 3aKOH BCEMUPHOTO TATOTEHHUS. Y CKOPEHHE CBOOOIHOTO MaJeHUSI.
JBmxenune nnaner Bokpyr Connua. IlepBas xocMmuueckas ckopoctb. HeBecomocTh u
MEpErpy3KH.

11
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PaBHoBecue wmarTepuanbHOM TOYKHU. AOCOMIOTHO TBEpAOE Teno. PaBHOBecue
TBEPAOTO TEJa C 3aKPEIUIEHHOM OChIO BpamieHus. MoMeHT cuibl. LIeHTp TshkecTn.

Nmnynec tema. M3meHenune wummynbca. MMOynbc Cuibl. 3aKOH COXPAaHEHUS
UMITyJibca. PeakTUBHOE IBUKEHHUE.

Mexanuueckass pabota U MoOUIHOCTh. PaboTa cui TsHKECTH, YIPYroCTH, TPEHUS.
CBsi3b 5Hepruu v padboThl. [loTeHInanbHast SHeprus Tena, MOAHITOr0O Hal TOBEPXHOCTHIO
3emud. [loTeHumManbHass sHEPTUs CxKaTol NnpykuHbl. Kunetnueckas sHeprus. Teopema
0 KUHETUYECKOU YHEPTUH. 3aKOH COXPAHEHUS MEXAHUYECKOW SHEPTHUU.

Jlemoncmpayuu

Ha6nronenne MexaHn4ecKoro JBMKEHUS TeIa OTHOCUTEILHO PA3HBIX TEJT OTCUETA.

CpaBHeHUE IMyTel U TPACKTOPUI JBUKEHHS OJHOTO U TOTO K€ T€Ja OTHOCUTEIBHO
pPAa3HBIX TEJI OTCYETA.

N3mepenune CKOpoCTH U YCKOPEHHUSI IPSIMOJIMHEMHOTO JABUKECHUS.

HccnenoBanne npu3HaKOB PABHOYCKOPEHHOTO JBHKCHUA.

Hab6nronenue nBr>keHus Tea o OKpy>KHOCTH.

HaGnronenue MexaHWYECKUX SIBICHUN, MPOUCXOSAIIMX B CHCTEME OTcUéTa
«Tenexxka» mpu €€ paBHOMEPHOM M YCKOPEHHOM JIBUKEHUU OTHOCHUTEJIHLHO KaOWHETa
bu3uKH.

3aBUCHUMOCTh YCKOPEHHUS T€Ia OT MAcChl TeNa U IEUCTBYIOLIEH HAa HETO CUJIBI.

Ha6nronenue paBeHcTBa CHIT ITPU B3aUMOJICHCTBUM TETI.

N3meHneHne Beca Tena npu yCKOPEHHOM JIBUKEHUH.

IIepenaya umiryabca npu B3auMOJECHCTBUU TEJL.

[TpeobpazoBanus SHEPTrUU MPU B3aUMOJECHCTBHUU TEJL.

CoxpaHeHre uMIyJibca MPU HEYIIPYTOM B3aWMOICCTBUHU.

CoxpaHeHue UMITyJIbca Ipu aOCOJIIOTHO YIIPYTOM B3aUMO/ICHCTBUM.

Ha6nronenue peakTHBHOTO JABUKEHUS.

CoxpaHeHHne MEXaHU4YEeCKOM SHEPTUU MPU CBOOOTHOM Ma/ICHUH.

CoxpaHeHME€ MEXaHWYECKOM OHHEPruM TMPH JBUKECHHM Tejla TMOJA JICWCTBUEM
MPY>KUHBI.

JlabopamopHhwvie pabomul u onvimol

KoHcTpyHnpoBaHue TpakTa JUIsl pa3roHa W JallbHEHUIIEro paBHOMEPHOTO JIBFKCHHUS
IapyKa WA TEICKKH.

Omnpenenenre cpeqHeld CKOPOCTH CKOJBXKEHUS OpycKa WM JABHKCHUS IIapUKa
10 HAKJIOHHOM IIJIOCKOCTH.

OmnpeneneHre YCKOPEHUS Teja NPU PaBHOYCKOPECHHOM JBWKCHUH IO HAKJIOHHOU
MJIOCKOCTH.

HccenenoBanue 3aBUCUMOCTH ITyTH OT BPEMEHH ITPH PaBHOYCKOPEHHOM JIBH)KCHHH
0e3 Ha4aJIbHON CKOPOCTH.

[IpoBepka THITOTE3BI: €CIM TIPH PaBHOYCKOPEHHOM JBW)XCHHHM 0€3 HadalbHOU
CKOPOCTH MYTHU OTHOCATCS KaK PsAJT HEUETHBIX YHCEII, TO COOTBETCTBYIOIIUE TIPOMEKYTKH
BPEMEHH OJMHAKOBBHI.

12
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HccnegoBanue 3aBUCUMOCTH CHJIBI TPEHHUS! CKOJBXKEHUS OT CUJIbl HOPMAJIbHOTO
JTABJICHUS.

Onpenenenue k03¢hHULIMEHTA TPEHUS CKOJIbKEHUS.

Omnpenenenre KECTKOCTU MPYKUHBI.

Onpenenenrve pabOThl CUJIBI TPEHUS TPU PABHOMEPHOM JBUKEHUU TeJa
110 TOPU30HTAIILHON TTOBEPXHOCTH.

Omnpenenenre pabOThl CUIIBI YIPYTOCTU TPHU MOABEME Ipy3a C HCIOJIb30BAHUEM
HEMOJABUKHOTO U MOJBUKHOTO OJIOKOB.

N3yuenune 3akoHa COXpaHEHUsI SHEPTUH.

Pa3nen 9. Mexanuveckue KoJie0aHus U BOJIHBI

KonebarenbHoe naBmxeHne. OCHOBHBIE XapaKTEPUCTUKU KojeOaHUU: MNEepUof,
4acToTa, aMILIMTyAa. MareMaTH4ecKuil W IpYKUHHBIA MasTHUKHU. IlpeBpainenue
SHEPrUM NP KOJIeOATETbHOM JIBUKEHUH.

3aryxatomue kosneOaHusi. BeiHykneHHble konebanus. Pesonanc. MexaHnuueckue
BOJIHBIL. CBOICTBA MEXaHWYECKUX BOJIH. IIponosibHBIE M monepedHble BOIHBL. [[nuHa
BOJIHBI U CKOpPOCTb €€ paclnpocTpaHeHHs. MeXaHW4eCKHue BOJIHBI B TBEPIOM TEIE,
CEUCMUYECKUE BOJIHBI.

3Byk. I'pomkocTh 3Byka W BbicOTa ToHAa. Otpaxenue 3Byka. MH(pa3Byk u
YJIbTPa3BYK.

Jlemoncmpayuu
Habmronenue konebanuii Te 1moj AeMCTBUEM CUIIBI TSKECTU U CUJTBI YIIPYTOCTH.
Hab6nronenue xonebanuii rpy3a Ha HUTU U Ha TIPY)KUHE.
HaOntonenue BeIHYXIEHHBIX KOJIEOaHUM U pe30HaHCa.
PacnipocTpanenne mpoI0JIbHBIX U TTOTIEPEYHBIX BOJTH (HA MOJICTIH ).
HaGnronenue 3aBUCHMOCTH BBICOTHI 3BYyKa OT YaCTOTHI.
AKyCTUYECKHI PE30HAHC.

JlabopamopHwvie pabomul u onvimol

Omnpenenenre 4acTOTHl ¥ Mepro/ia KOIeOaHN MaTeMaTHIECKOTO MasSTHUKA.

OnpeneneHre 4acTOThI U MeproAa KoJieOaHUN NPYKUHHOTO MasiTHUKA

HccnenoBanne 3aBUCUMOCTH TiepHoAa KojeOaHWW TOJBEIIEHHOTO K HUTH Tpy3a
OT JJIMHBI HUTH.

HccnenmoBanne 3aBUCHUMOCTH Tiepuojaa KojeOaHWW TMPYKUHHOTO MAasTHHKA
OT Macchl Tpy3a.

[TpoBepka HE3aBHCUMOCTH MEepHoia KoeOaHUil Tpy3a, MOJBEIICHHOTO K HHTH,
OT Macchl Ipy3a.

OnbIThI, JIEMOHCTPUPYIOUIME 3aBUCHUMOCTh MEpHOAa KoOJCOaHWH NPYKUHHOTO
MasiTHUKa OT MAcChl Ipy3a 1 KECTKOCTH MPY>KUHBI.

W3mepenue yckopeHus: CBOOOTHOTO TaICHHUS.

Pa3nea 10. DiiekTpoMarHuTHoOE MoJie M 3JIeKTPOMATHUTHbIE BOJIHBI

13
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DNeKTpOMarHuTHOE ToJIE. DneKTpOMarHuTHbHIE BOJIHBI. CaoiicTBa
ANEKTPOMATrHUTHBIX BOJH. IllKama 3JIeKTpOMarHUTHBIX BOJIH. Vcmosb3oBaHue
AIIEKTPOMATrHUTHBIX BOJIH ISl COTOBOM CBSI3U.

DJneKTpoMarHuTHas mpupoja ceeta. CKopocTh cBeTa. BollHOBBIE CBOMCTBA CBETA.

Jlemoncmpayuu
CBolicTBa JIEKTPOMAarHuTHBIX BOJIH.
BonHoBEIE CBOCTBa CBETA.

JlabopamopHhwvie pabomul u onvimol
W3y4eHne CBOMCTB IEKTPOMArHUTHBIX BOJIH C MTOMOIIBI0 MOOMIIBHOTO TellehoHa.

Pasznen 11. CBeToBbIe ABJICHUS

JlyueBas mopmens cBera. Mcrounukn cera. [IpsmonuneniHoe pacmpocTpaHeHue
ceera. 3atmenuss CosHua u Jlynel. Otpaxkenume cBera. Ilnockoe 3epkano. 3aKoH
OTpa)XE€HUS CBETA.

IIpenomnenue cBera. 3akoH InpelloMieHUs cBera. llosHoe  BHyTpeHHee
oTpaxkeHue cBera. VCroap30BaHKME MOJHOTO BHYTPEHHETO OTPAaKEHUS B ONTHYECKHUX
CBETOBOJAX.

JIunza. Xox nmyueid B nuH3e. Onrtuueckas cuctema (oToarnmapara, MUKpOCKONa U
Teneckona. ['na3 kak ontuyeckas cuctema. bin3opykocTs U JalibHO30PKOCTb.

Pasznoxenue 6enoro csera B cnekTp. OnbiTel HetoToHA. Cr0KeHNE CIEKTPaAIbHBIX
uBeToB. /ucnepcus ceera.

Jlemoncmpayuu
[IpssMonuHEHOE pacIpOCTPaHEHHE CBETA.
OtpaxeHune cBeTa.
[Tomy4yenue n3o0paxeHuit B INIOCKOM, BOTHYTOM U BBIMTYKJIOM 3€pKaJiax.
[Ipenomiienue cBera.
OnTHYeCcKU CBETOBO/I.
Xox mydeii B cOOUparoIiei JInH3e.
XoJ1 Tydeu B paCcCEUBAONIEH JIUH3E.
[Tomyuenue n300paskeHUi C MOMOIIBIO JIUH3.
[Tpuntun neiictBus GoroanmapaTa, MUKPOCKOIIAa M TEIIECKOTIA.
Mopensb riasa.
Paznoxxenue 6eyoro ceeTa B CEKTP.
[Tomy4yenue 6emoro cBeTa Mpy CIOKEHUU CBETA Pa3HBIX IIBETOB.

JlabopamopHvie pabomul u onvimol
HccnenoBanue 3aBUCIMOCTH yTJIa OTPaXXEHHS CBETOBOTO JIy4a OT yrJiia MmaeHusl.
N3yuenne xapakTepucTUK N300pakeHs MPeAMETa B INIOCKOM 3epKaJie.
HccnenoBanue 3aBUCMMOCTH yTJla MPEJIOMIICHHSI CBETOBOTO JIyda OT yTIJia MaIeHuUs
Ha TPAHMIIE «BO3TYX—CTEKIION.
[Tomy4yenune n3o0paxeHut C MOMOIIBIO COOMPAIOIIECH JTNH3HI.
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Omnpenenenre (JOKYCHOTO pACCTOSHUS U ONTHYECKON CHITBI COOUPAIOIIEH JTHH3BI.

OnbITHI 110 Pa3NOKEHUIO OEIOTO CBETA B CIIEKTP.

OnbITH 10 BOCOPUSITHIO I[BETA MPEAMETOB MPU UX HAOIIOACHUM Yepe3 IIBETOBBIC
(UIBTPHIL.

Pa3nen 12. KBanToBbI€ sIBJI€HHS

Omnswitel Pezepdopna u mnmaHetapHas monenb aroMa. Mogenbs atoma bopa.
Hcnyckanue v norionieHue ceeta aroMoM. KBaHThI. JInHEUaThle CIIEKTPHI.

PanuoaktuBHOCTh. Allbda-, 6eTa- 1 ramma-usnydenus. CTpoeHre aTOMHOTO Sipa.
HyxiionHast Mmoaens atomHoro siapa. M3otonsl. PagnoaktuBHbie npeBpamnieHus. llepuon
MOJTypacrajia aTOMHBIX SIAEP.

SAnepnble peakuyn. 3aKOHBI COXPAHEHUS 3aPSAA0BOTO U MACCOBOTO YUCEN. DHEPIUs
CBSI3M aTOMHBIX siiep. CBsi3b Macchl M 3HEprud. Peakiuu cuHTe3a M JIE€JICHUS SAEP.
Ncrounuku sHeprun ConHIa U 3BE3.

Anepnas sHepretvka. JIeHCTBHS paJMOAKTUBHBIX W3Iy4YEHUN Ha JKHUBBIC
OpTraHU3MBI.

Jlemoncmpayuu
CrieKTpbl U3Iy4eHUS U TOTJIOMCHHS.
CrHexTphl pa3IMYHbBIX Ta30B.
CnekTp Bojopo/a.
Ha6nronenue tpekoB B kamepe Buiibcona.
PaboTa cu€Turka HOHU3UPYIOMINX H3TYyICHUH.
Perucrparius u3inyueHus npupoaHbIX MUHEPATIOB U MTPOTYKTOB.

JlabopamopHhwvie pabomul u onvimol

Hab6nroaeHue CIuIONIHBIX ¥ IMHEHYAThIX CIICKTPOB M3TyUYCHUS.

HccnenoBanne TPEKOB: M3MEPEHUE SHEPTUU YACTHUIBI IO TOPMO3HOMY ITyTH
(o doTorpadusim).

W3mepenue painoakTUBHOTO (poHa.

IHoBTOpPUTEIBLHO-0000IIAK NI MOTYJIb

[ToBTOpUTENHEHO-00001IAIOMINY MOYh TPEIHA3HAYCH JIJIi CUCTEMATH3AlNH U
00001IIeHNsT TIPEAMETHOTO COACPKAHUS M ONBITA JCSITEIBHOCTH, MPUOOPETEHHOTO
Ipy W3YYEHUU BCEro Kypca GU3UKHA, a TakKe IJis TMOJATOTOBKM K OCHOBHOMY
rOCy/IapCTBEHHOMY dK3aMeHY 10 (hU3UKE JJIsT O0YJArOIINXCS, BRIOPABIINX 3TOT YUCOHBIN
MPEIMET.

[Ipu wu3ydyeHHH AAHHOTO MOMYJS PEATU3YIOTCS U CUCTEMATHU3HPYIOTCS BUIBI
NEATEILHOCTH, HAa OCHOBE KOTOPBIX OOECIEYMBACTCS JOCTHIKCHHUE IPEAMETHBIX M
MeTarpeIMETHBIX TUTAHUPYEMBIX pEe3ynbTaTOB oOy4eHwus, dbopmupyeTcs
€CTECTBEHHO-HAy4YHAasi TPAaMOTHOCTb: OCBOCHHE HAyYHBIX METOJIOB HCCIICIOBAHUS
SIBJICHUI TIPUPOJIBI U TEXHUKH, OBJIAJICHUE YMEHUSIMU OOBSICHATh (DU3NUYECKUE SBIICHHUSI,
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IIPUMEHSAS IIOJyYCHHBIC 3HAHUSA, pEIlaTh 3a7a4yd, B TOM YMCJIE KAayeCTBEHHBIE H
DKCIIEPUMEHTAJIbHBIE.

[IpyHIMNIMAIBHO IEATEIbHOCTHBIN XapakTep JAHHOIO pa3/iena pealu3yercs 3a CUET
TOT0, YTO OOYYAIOILUECS BBITOIHAIOT 33/1aHUs, B KOTOPBIX UM IIpEAJIaraeTcs:

HA OCHOBE MOJIyUYE€HHBIX 3HAaHUW PACIIO3HABATh W HAYYHO OOBSACHATH (HU3MUECKUE
SBJICHUS B OKPYXKAIOIIEH IPUPOJIE U ITIOBCETHEBHOM KU3HU;

MCIIOJIb30BaTh HAyYHbIE METObI HCCIIECAOBAHNS (DU3HMUECKUX SIBICHUN, B TOM YHCIIE
JUISI IPOBEPKH TUITOTE3 U TIOJyYECHHSI TEOPETUUECKUX BBIBOJIOB;

OOBSACHATh HAy4YHbIE OCHOBBI HamOOJiee BaXKHBIX JIOCTH)KEHUI COBPEMEHHBIX
TEXHOJIOTHH, HAIpUMEpP, IPAKTUYECKOIO HCIOJB30BAaHUSA PA3JIMYHBIX HCTOYHUKOB
DHEPIMM HA OCHOBE 3aKOHA INPEBPALICHUS M COXPAHEHHSI BCEX H3BECTHBIX BHJIOB
DHEPI'UH.
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IINTAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA ITPOI'PAMMUBI 110 ®PU3UKE
HA YPOBHE OCHOBHOI'O OBILIEI'O OBPA30OBAHUA

N3ydyenne ¢u3uKu Ha YPOBHE OCHOBHOTO 0O0IIero oOpa3oBaHHs HaIPaBJICHO
Ha JIOCTM)KCHHE JIMYHOCTHBIX, METAlPEIMETHBIX U TPEAMETHBIX 00pa30oBaTeIbHbBIX
pe3yIbTaTOB.

JIMYHOCTHBIE PE3YJIBTATDBI

B pesynbrare u3yueHus (PU3MKH Ha yYpOBHE OCHOBHOTO OOIIEro 00pa3oBaHUs
y oOyuaromerocsi OyayT copMUPOBaHbI CIEAYIONINE TUYHOCTHBIE PE3yJIbTaThl B YACTHU:

1) naTpUOTHYECKOT0 BOCTUTAHMA:

IIPOSIBJICHUE MHTEpPECAa K UCTOPUHA U COBPEMEHHOMY COCTOSTHUIO POCCHUMCKOU
bu3nUecKoil HayKH;

[IEHHOCTHOE OTHOIIIEHUE K IOCTHKEHUSM POCCUICKUX YUEHBIX-(DU3HUKOB,

2) TPa’KIAHCKOT0 H TYXOBHO-HPABCTBEHHOT'0 BOCIIMTAHMA:

TOTOBHOCTh K AaKTHBHOMY Y4YacTHIO B OOCYXKJIEHUU OOIIECTBEHHO-3HAUNMBIX
U DITHUYECKUX TPOOJIeM, CBS3aHHBIX C MPAKTHUYCCKUM TPUMEHEHUEM JIOCTIKECHUN
busuKy;

OCO3HaHHUE BAXKHOCTU MOPATbHO-3TUYECKUX MPUHIIUIIOB B JACSATEIBHOCTH YUEHOTO;

3) 3CTETHYECKOr0 BOCIIUTAHUS:
BOCIIPUATHE OCTETHYCCKMX KAUeCTB (PM3MUYECKONM HAayKH: €€ TapMOHHYHOIO
HOCTPOEHHS, CTPOTOCTH, TOYHOCTH, JTAKOHUYHOCTH;

4) HEeHHOCTH HAYYHOT0 MO3HAHUS

OCO3HaHUE LIEHHOCTH (DPU3MYECKOM HAyKH KaK MOIIHOTO MHCTPYMEHTa MO3HaHMs
MHpa, OCHOBBI Pa3BUTHS TEXHOJIOTMH, BaKHEUILIEW COCTABIISIONIEH KYJIbTYPHI;

pa3BUTHE Hay4yHOH JI0003HATEIBHOCTH, MHTEpeca K HCCIEI0BaTEbCKON
NEATEIbHOCTH;

5) hopmMupoBaHHs KYJbTYPbI 310POBbs H IMOIMOHAIBLHOT0 GJIATONIOTYIHSI:
OCO3HaHWE IIEHHOCTH Oe3omacHOro oOpa3a JKM3HM B  COBPEMEHHOM
TEXHOJIOTUYECKOM MHpPE, BaKHOCTH MPABHJI OE30MAaCHOTO TOBEJCHHS Ha TPAHCIIOPTE,
Ha JIOpOrax, ¢ MIEKTPUUECKUM M TETIOBBIM 000PYAOBAaHUEM B IOMAITHUX YCIOBUSIX;
c(hOpMHUPOBAHHOCTh HaBBIKA pedIeKCUU, PU3HAHUE CBOETO MpaBa Ha OMIMOKY H
TAKOTO JK€ MIPaBa y IPyroro 4eoBeKa;

6) TPy10BOT0 BOCTIMTAHUS

aKTUBHOE Y4YacTHE€ B PEIICHUW MPaKTUYECKUX 3a7ad (B pamMKax CEMbH,
oOpa3oBaTeIbHONM OpraHu3aliyd, Topoja, Kpas) TEXHOJOTHYECKONW U COLMaTIbHOU
HAIPaBJICHHOCTH, TPEOYIOMINX B TOM YUCIIE U (PU3NUECKUX 3HAHUIA,

UHTEpEC K MPAKTUYECKOMY U3YUEHUIO MPodecCcuii, CBSI3aHHbBIX C PUBUKOM;

17



denepanbHas padouas nmporpamma | dusnka. 7-9 kinaccel (0a30BbIi YPOBEHB)

7) 3K0JIOTHYeCKOT0 BOCIIUTAHMSA:

OpUEHTAIMs HAa MPUMEHEHUE (PU3MUECKUX 3HAHUU JJIsl PEIICHHs 3aJlad B 00J1acTH
OKpY’Karolen cpe/ibl, INIAHUPOBAHUS TOCTYIKOB U OLICHKU UX BO3MOYKHBIX MOCIEACTBUM
JUISL OKPY’KAIOIIEN CPEbI;

OCO3HAHHE TJI00ATBLHOTO XapaKTepa SKOJOTHUECKUX MPOOJIEM U TyTEe UX PEIICHHUS;

8) aganTanuu K N3MEHS IOIIMMCS YCJIOBHSAM COIMAIBLHON M IPUPOTHOI CpPeIbI:

HOTPeOHOCTh BO B3aWMOJICHCTBHU MPU BBHIMOJIHEHUN HMCCIEIOBAHUN M MPOEKTOB
¢u3nvecKoil HarPaBIECHHOCTH, OTKPHITOCTD OTIBITY U 3HAHUSM JIPYTHUX;

MOBBILICHUE YPOBHS CBOCH KOMIETEHTHOCTH Yepe3 MPaKTUUYECKYIO JeSTEIbHOCTD;

noTpeOHOCTH B GOPMUPOBAHUN HOBBIX 3HAHUH, B TOM YuCie (OPMYIUPOBATH UJIEH,
MOHSITHS, THUIIOTE3bI 0 PU3NIECKIX O0BEKTaX U SIBICHUSAX;

OCO3HaHUE JAe(PUINUTOB COOCTBEHHBIX 3HAHUM KM KOMIETEHTHOCTEM B 00JacTH
busuKy;

IUIAaHWPOBAHUE CBOETO PAa3BUTHS B MPUOOPETEHHM HOBBIX (PM3UUYECKUX 3HAHUU;

CTPEMJICHHE aHAJIU3UPOBATh U BBIABIATH B3aWMOCBS3H MPUPO/IbL, 00IIECTBA U
HKOHOMHUKH, B TOM YHCJIE C UCIIOJIb30BAHUEM (DU3HUECKUX 3HAHUI;

OLIEHKA CBOMX JICHCTBUH C YUETOM BIIMSHUS HA OKPYKAIOIIYIO CPEAY, BOZMOKHBIX
r7100aJIbHBIX MTOCJIECTBUI.

METAINIPEIMETHBIE PE3YJIBTATBI

B pesynbraTe ocBOEHMS MporpaMmbl MO (U3MKE HA YPOBHE OCHOBHOTO OOIIETO
oOpazoBanust y oOydvaromierocs OyayT  chOpMHpPOBaHBI  METANpPEIMETHBIE
pe3yNbTaThl, BKJIIOYAIONIME TI03HABATEIbHBIC YHUBEpPCAIbHBbIC Yy4eOHBIC ICHCTBUA,
KOMMYHUKATHBHbIE YHUBEPCATIbHbIC YUeOHbIC IEHCTBUS, PETYJISITUBHBIE YHUBEPCAIbHbBIE
y4eOHBIC ICHCTBUS.

Ilo3HaBaTebHbIC YHUBEpPCAJbHbIC Y4eOHbIC ACHCTBUS
ba3zoBble Jjoruyeckune 1eMCTBUA:

BBISIBJSITH M XapaKTepU30BaTh CYIICCTBEHHBIC MPU3HAKH OOBEKTOB (SBJICHUN);

yCTaHABIMBATh CYIIECTBEHHBIN MPU3HAK KIACCU(PUKAIIMKA, OCHOBAHUS
JUTs1 000OIIIEHUSI M CPABHECHMUS;

BBISIBIISITh 3aKOHOMEPHOCTH M IPOTUBOPEUHS B pacCMaTpUBaeMbIX (aKTax, JTaHHBIX
¥ HaOIOZCHUSIX, OTHOCSIINUXCS K (PU3HMUECKUM SIBIICHUSIM;

BBISIBJISATh TIPUYMHHO-CIIC/ICTBEHHBIE CBSI3HM TIPH M3YYCHUN (PU3NYECKHUX SBJICHUHN U
MPOIIECCOB, JeNaTh BBIBOJABI C WCIONB30BAHUEM JEAYKTUBHBIX W WHAYKTHBHBIX
YMO3aKJTIOUeHNH, BBIIBUTATh TUTIOTE3BI O B3AMMOCBS3SIX (DU3UUECKUX BEIINYHH,

CaMOCTOSITENIbHO BBIOMpATh CHOCOO pemieHus ydeOHOW (u3MUecKo 3amadu
(cpaBHEHHE HECKOJIBKHUX BApUAHTOB pEIlIeHNUs, BEIOOp Hanbosiee MOIX0SIIETo ¢ y4ETOM
CaMOCTOSITENIbHO BBIJCIEHHBIX KPUTEPHUEB).
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Bba3oBnle ucciaenoBatreJabCKHe JeCTBUA.

WCIIOJIb30BaTh BOMPOCHI KaK HCCIEAOBATEIIbCKUI HHCTPYMEHT IIO3HAHMUS;

MPOBOJUTh MO CAMOCTOSITEJIbHO COCTaBJICHHOMY IIJIaHY OIBIT, HECIOMXKHBIN
(bU3MYECKUl  DKCIIEPUMEHT, HEOOJbIIoe HCCieAoBaHue (U3UUYECKOTO  SBJICHUS,

OIICHUBATh HA MPUMEHUMOCTH U JIOCTOBEPHOCTH MH(POPMAITHIO, TTOJIYYCHHYIO B X0/1€
HCCJICIOBAHUS WM DKCIIEPUMEHTA;

CaMOCTOSITeNIbHO (popMyupoBaTh O0O0OOIIEHHS W BBIBOJBI IO pe3yJbTaTaM
MIPOBENEHHOTO HAOIIOACHUS, OTIBITA, MCCIICIOBAHNUS,

MIPOTHO3MPOBATh BO3MOXKHOE JabHEWINIee pa3BUTHE (U3HUECKUX IPOIECCOB,
a TaKXe€ BBIJBUTaTh MPEANOJIOXKEHUs 00 UX Pa3BUTUU B HOBBIX YCIOBHUSIX U
KOHTEKCTaXx.

Pabora ¢ undopmanueii:

NPUMEHATh Pa3JIMYHbIE METOAbl, WHCTPYMEHTBl W 3alpoChl MpPU TOUCKE
U 0TOOpe MHPOpPMALUU WM JaHHBIX C YYETOM IpeNIOKEHHOW ydeOHOH (usmueckoin
3aJa4H;

aHAJIU3UPOBaTh, CHUCTEMATU3UPOBATh W  HMHTEPHPETHPOBATH  HMHPOPMALIHIO
pa3IUYHBIX BUAOB U (POPM IPENCTABICHHUS;

CaMOCTOATENIbHO BBIOMPAaTh ONTUMAIBHYIO (POPMY MpeACTaBICHHUS] HHPOpMALUU U
WUTIOCTPUPOBATh pEIIaeMble 3aJa4yd HECIOXKHBIMH CXEMaMH, JHarpaMMaMiy, HWHON
rpadukoil 1 ©X KOMOMHAIIUSAMH.

KomMMmyHUKaTHBHBIC YHUBEpPCAJIbHbIC Y4eOHbIC NCHCTBUS:

B XOJi¢ OOCYXJEeHUsI Yy4eOHOTO MaTepuaia, pe3yjabTaToOB J1a0OpaTOPHBIX padoT
U TIPOEKTOB 3aJaBaTh BOIPOCHI MO CYIIECTBY OOCYX/IaeMON TEMbl U BBICKA3bIBAaTh
ujeu, HalleJICHHbIE Ha pelIeHWe 3aJaud W MOoAJep)KaHue OJaroKenareabHOCTH
OOIICHU,

COTIOCTABJIATh CBOU CYXKJICHHUSA C CYXACHUSAMH JAPYTUX YYaCTHHKOB JHAJIOTa,
OOHapyXKMBaTh pa3IM4YMe U CXOACTBO MO3UIIHIL;

BbIpaXKaTh CBOIO TOUKY 3PE€HHUS B YCTHBIX U MMCbMEHHBIX TEKCTaX;

NyOIMYHO TPENCTaBIATh PE3yJbTaThl BBIMOJIHEHHOTO (PU3WYECKOTO OTbBITa
(9KCTIEpUMEHTA, UCCIIeIOBAHUS, TIPOCKTA).

MOHUMATh ¥ UCTIOJIB30BaTh MPEUMYIIECTBA KOMaHTHOW U HHIUBUAYATHHON paOOTHI
P pELIEHUU KOHKPETHOU (pU3ndecKoil mpooiembl;

NPUHUMATH 1€ COBMECTHOM JNEATENbHOCTH, OPraHMU30BBIBATH JIEHUCTBUS MO €&
JOCTHKEHHIO: PacIpellesTh PoJid, 00CYKAaTh MPOLECCHl U Pe3yJIbTaThl COBMECTHOM
paboThI, 00001IaTH MHEHUS HECKOJIBKUX JIFOJICH;

BBITIOJHATH CBOIO YacTh pabOTHI, TOCTUrasi KAYECTBEHHOT'O pe3ysibTara Mo CBOEMY
HAIPAaBJICHUIO U KOOPAUHUPYS CBOU JACUCTBUS C APYTUMHU WICHAMHU KOMaHIbl;

OIICHMBAaTh KauyeCTBO CBOET0 BKJIaga B OOMMIA MPOAYKT MO KPUTEPHUSIM,
CaMOCTOSITENTLHO C(HOPMYITUPOBAHHBIM yUYACTHUKAMHU B3aUMOICHCTBHS.

19



denepanbHas padouas nmporpamma | dusnka. 7-9 kinaccel (0a30BbIi YPOBEHB)

PerynsitTuBHble YHUBepPCAJIbHbIE Y4eOHbIe HeMCTBUS
Camoopranusanms:

BBISIBJISITH IIPOOJIEMBI B KU3HEHHBIX M YYEOHBIX CHUTYyalMsX, TpeOYIOIUX
TUTSI peteHust PU3NIeCKrX 3HAHUM;

OpUEHTHUPOBATHCS B PA3IUYHBIX MMOAXOAAX MPUHATHS PEIICHUN (MHINBUAYAJIbHOE,
NPUHATHE PELIECHUS B IPYIIE, IPUHATHE PELICHUH TPYIIIOi);

CaMOCTOSITENIbHO COCTAaBJISITh AJITOPUTM peIIeHUs] (PU3NYECKON 3a/1ayil WM TUIaHa
UCCJIEIOBAHUS C YYETOM HMMEIOIIMXCS PECYpPCOB M COOCTBEHHBIX BO3MOKHOCTEM,
apryMEHTHPOBATH IIpeJIaraéMble BApUaHThl PEILICHUM;

JieaTh BIOOp ¥ OpaTh OTBETCTBEHHOCTH 3a PELICHUE.

CaMOKOHTPOJIb, SMOLIMOHAILHbIA HHTEJIJIEKT:

JaBaTh AICKBATHYIO OLICHKY CUTyallMy U IIpeJ1araTh IUIaH €€ U3MEHEHMS;

OOBSACHATh NMPHUUMHBI JOCTHXKEHUS (HEJOCTUKEHMS) PE3ylbTaTOB JIEATEIbHOCTH,
JaBaTh OLEHKY MPUOOPETEHHOMY OTIBITY;

BHOCUTh KOPPEKTHBBI B JESATEIBHOCTh (B TOM UHCIE B XOJ BBIITOJHEHUS
(U3UYECKOr0 HCCIEOBAaHUS WM TIPOEKTa) HAa OCHOBE HOBBIX OOCTOSITENBCTB,
U3MEHUBIIUXCS CUTYallUl, YCTAHOBJIEHHBIX OIIMOOK, BOZHUKILIUX TPYIHOCTEH;

OLIEHMBATh COOTBETCTBUE PE3YJIbTATA LIEIU U YCIOBUSIM.

CTaBUTb ce0s Ha MECTO JPYroro 4ejoBeKa B XOJl€ CIOpa WIM JUCKYCCHH
Ha Hay4YHYIO TEMY, TOHUMATh MOTUBBI, HAMEPEHHUS U JIOTUKY APYTOTO.

MpU3HaBaTh CBOE MPABO HAa OMIMOKY MpU pPEIIeHHH (PU3HYECKUX 3a7ady WU
B YTBEPJKJICHUAX Ha HAYYHBIEC TEMBI U TAKOE K€ IPaBO APYroro.

INPEAMETHBIE PE3YJIBTATBI

K koHiy oOyuenus B 7 KJjacce NpeIMETHBIE pe3yibTaThl Ha 0a30BOM ypOBHE
JOJDKHBI OTPaKaTh CPOPMUPOBAHHOCTH y OOYJAIOIITUXCSI YMECHHUI:

WCIIONIB30BaTh TOHATHSA: (U3MYECKHE W XUMHUYCCKHE SIBJICHHS, HAOIIOICHHE,
AKCIIEPUMEHT, MOJIEJIb, TUIOTE3a, €IWHUIIBI (PU3NYECKUX BEIMYMUH, aTOM, MOJICKYJa,
arperatHble COCTOSIHUS BellecTBa (TBEpAOE, KUIKOE, razo00pa3HOe), MEXaHUYECKOe
NBIDKEHHWE  (paBHOMEpPHOE,  HEpPaBHOMEPHOE,  MPSIMOJUHEHHOE),  TPACKTOpHUS,
paBHOACHCTBYOIMas cuil, jaedopmarus (ympyras, IUTacTHYecKas), HEBECOMOCT,
COOOIIAOIINECS COCY/IbL;

paznmuuath siBieHUs (qud@ys3us, TEmIoBOoe JABWKCHHE YacTHI[ BEIIECTBa,
paBHOMEPHOE JIBMKCHHUE, HEPABHOMEPHOE JIBW)XCHHE, WHEPIIUS, B3aUMOJICHCTBUE TEJI,
paBHOBECHE TBEPABIX TEJ C 3aKPEIUIEHHOW OCBhIO BpAILCHUs, IMepenada aBJICHUS
TBEPIABIMHM TEJIaMH, XHUIAKOCTIMU M Ta3aMH, aTMOC(EPHOE JaBJICHHE, IUIaBaHUE Tel,
MPEBPAIICHUS] MEXAaHUYECKOW DHEPTrUu) MO OMUCAHUI0 HMX XapaKTEPHBIX CBOMCTB U
Ha OCHOBE OITBITOB, IEMOHCTPHPYIOITUX JTAaHHOE (PU3HUECKOE SBIICHUC;

pacro3HaBaTh IMPOSABICHUE H3YYCHHBIX (PU3MUECKHX SIBICHHUH B OKPYKAIOIIEM
MUpE, B TOM YnCie (GU3UIECKUE SBICHUSI B IPUPOJIC: TIPUMEPHI IBUKEHUS C Pa3TMIHBIMU
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CKOPOCTSIMA B KMBOW WM HEXUBOW IMPUPOAE, JCHUCTBUE CUJbI TPEHHS B NPUPOAE U
TEXHHUKE, BIMSHHE aTMOC(EpHOro IaBICHHUS Ha JXKUBOM OpraHu3M, IJIaBaHUE pbIO,
phlYard B TeJI€ YEJIOBEKA, MPU 3TOM MEPEBOJUTH MPAKTUYECKYIO 3a/ady B YUYEOHYIO,
BBIICJISITH CYIIECTBEHHBIE CBOMCTBA (MpU3HAKK) (PU3UUECKUX SIBICHHUIM;

ONUCHIBATh HU3YYCHHbIE CBOMCTBA TeN W (U3MUECKHE SIBICHUSA, HCIIOJIb3Ys
dbu3nueckue BeMMYMHBI (Macca, 00bEM, TUIOTHOCTh BEIIECTBA, BpEeMsl, IIyTh, CKOPOCTH,
CpeIHsisi CKOPOCTh, CHJIA YIIPYTOCTH, CHJIA TSKECTH, BEC TEJA, CHIIA TPEHHUS, JABJICHUE
(TBEpHoro Tema, KHIKOCTH, Ta3a), BBITAJIKMBAIONIAs CUJa, MeXaHWdeckas pabora,
MOIIIHOCTb, TUIEYO CHJIbI, MOMEHT CHJIbI, KO3(P(UIMEHT TMOJE3HOro JCHCTBUS
MEXaHU3MOB, KMHETUYECKAas] U NOTCHLMAJIbHAS SHEPIUs), NPU ONHCAHUHM IMPABUIIBHO
TpakToOBaTh (U3HUYECKUN CMBICI UCIIONIB3YEMBIX BEJIMYHMH, UX 0003HAUYCHUS U €IUHUIIBI
(¢u3NYeCKUX BEIUYMH, HAXOAUTh (HOPMYJbI, CBS3BIBAIOLIUE JAHHYIO (PU3NYECKYIO
BEJIMYMHY C JIPYTMMHU BEIUYMHAMH, CTPOUTH TI'paPUKH HU3YYEHHBIX 3aBHCHMOCTEN
($u3NYECKUX BETUYMH;

XapaKTEepHU30BaTh CBOMCTBA TeJl, (PU3MUECKHUE SBJICHHUS M IMPOLIECCHI, MCHOJb3YS
IpaBUJia CIOKEHUs cui (BIOJIb OJHOM MpsiMoii), 3akoH ['yka, 3axon Ilackans, 3akoH
Apxumena, mpaBuiIo paBHOBECHS pbryara (0J0Ka), «30J10TOE MPABUII0» MEXAHUKHU, 3aKOH
COXpaHEHUS MEXaHWYECKOM HIHEPruu, MpU 3TOM JaBaTh CIOBECHYIO (DOPMYIHPOBKY
3aKOHA U 3aIIMChIBATh €I0 MaTEMaTHYECKOE BBIPAKEHHUE;

OOBACHATH (PU3MYECKHE SIBJIICHUS, NPOLECCHl U CBOMCTBA TEll, B TOM YHCIE H
B KOHTEKCTE CHTyallud IPaKTHUKO-OPUEHTHUPOBAHHOIO  XapakTepa: BbIABIITH
MPUYUHHO-CJIEICTBEHHBIE CBSI3M, CTPOUTh OOBACHeHHWE M3 1-2 JormYeckwx mIaros
c onopoil Ha 1—2 U3y4YeHHBIX CBOMCTBA (PM3HUECKUX SBIECHUHN, (PU3NUECKUX 3aKOHA WUITU
3aKOHOMEPHOCTH;

pemath pacu€tHeie 3amaud B 1-2 neHCTBUS, UCTHONB3YS 3aKOHBI U (OPMYIIBI,
CBsI3bIBAIOLIME (PU3NUECKHE BEIMUMHBI: HA OCHOBE aHAJIM3a YCJIOBUS 3aJ]aul 3alliChIBATh
KpaTKOE YCIIOBUE, IMOJACTaBIATh (PU3NYECKHE BEIWYMHBI B (DOPMYJbl M MPOBOJUTH
pacu€Thbl, HAXOUTh CIIPABOYHbIE TAHHBIE, HEOOXOIMMBIE [Tl PEIICHU 3a]1a4, OLIEHUBATh
PEATHCTUYHOCTH TTOJIy4eHHOU (PU3NYECKON BETUUNHBL

pacno3HaBaTh MPOOJIEMbI, KOTOPbIE MOYKHO PELIUTh MPU MOMOLIM (U3UUYECKUX
METOJ0OB, B OIIMCAaHUM HCCIIENOBAHUA BBIICIATH IIPOBEPSIEMOE IPEAIIOIOKEHHUE
(rumnoTesy), pa3inyaTh U UHTEPIPETUPOBATH MMOTYUEHHBIN PE3yIbTaT, HAXOJUTH OLTMOKU
B XO/I€ OIbITA, JIeJIaTh BBIBOBI 10 €r0 PE3YyJIbTaTaM;

MPOBOJIUTH OIBITHI TIO0 HAOTIOEHUIO (DU3UUECKUX SBICHUN WM (PU3MUECKHUX
CBOMCTB TeJ: (OpMYIUPOBATH MPOBEPSIEMbIE MPEANOI0KEHHS, COOUPaTh YCTAaHOBKY
U3 MPEAJI0KEHHOT0 000PYI0BaHUs, 3aAIUCHIBATh XO/1 ONbITa U (POPMYIHPOBATH BHIBObI;

BBITIOJIHATD MPSMbIE U3MEPEHUSI PACCTOSIHUSA, BPEMEHH, MacChl Tesa, 00bEMa, CHITbI
U TEMIIEpaTyphl C HUCIOIb30BAHUEM AHAJIOTOBBIX W HU(PPOBBIX MPUOOPOB, 3aNUCHIBATH
MOKa3aHus MpUOOPOB € yUETOM 3a]aHHOM aOCOTIOTHOM MOTPEIIHOCTH U3MEPEHUH;

MIPOBOJIUTH MCCIICIOBAHUE 3aBUCUMOCTH OJHOU (PU3UUYECKOW BEJIMYMHBI OT APYTron
C UCIIOJIb30BaHUEM MPSIMBIX U3MEPEHUH (3aBUCUMOCTHU IIyTH PABHOMEPHO JIBHIKYIIETOCS
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Tejaa OT BPEMEHHU JIBMXKEHMSI Teja, CHJIbl TPEHUSl CKOJIbKEHUSI OT Beca Teja, KayecTBa
00pabOTKM TIOBEPXHOCTEH TEN M HE3aBUCHUMOCTH CHJIBI TPEHUS OT IUIOMIATN
COMPUKOCHOBEHUS TE€J, CUJIbI YIPYTrOCTH OT YIJIMHEHUS MNPYKUHBI, BHITAIIKUBAIOIICH
CWIbl OT 00bEMa TOTPYKEHHOW YacTH Tella M OT IUIOTHOCTH KUIKOCTH, €&
HE3aBUCUMOCTH OT IJIOTHOCTH Te€Jia, OT TNIYOWHBI, Ha KOTOPYIO IMOTPY>KEHO TEJI0, YCIOBUI
IJIaBaHUs TEJl, YCJIOBUM paBHOBECHUS pbluara M OJIOKOB, y4acTBOBATh B IUIAHUPOBAHUU
y4eOHOI0 HCCIEIOBaHUsA, COOMpaTh YCTAHOBKY M BBINOJHITH H3MEPEHHS, CIEAys
MPEMIOKCHHOMY  IUIaHy, (UKCHpPOBATh pE3yJAbTAaThl IMOJYYCHHOW 3aBUCHMOCTH
bu3MYecKuX BEIUYUH B BUJIE MPEAJIOKEHHBIX Ta0iull U rpaduKoOB, J€JaTh BBIBOJbI
0 pe3yJibTaTaM UCCIICIOBAHMUS;

MIPOBOJIUTHh KOCBEHHBIC M3MEPEHUS (U3MUECKUX BEIMYMH (IUIOTHOCTH BEIIECTBA
KUJKOCTH W TBEPAOTO Teja, CUja TPEHHUS CKOJILKEHUS, JaBJICHUE BO3IyXa,
BBITAJIKMBAIOIIAS CHJIA, IEWCTBYIOIIAs HA MOTPY>KEHHOE B )KUJIKOCTD TEJO, KOAPDHUIIUEHT
MOJIE3HOTO ACHCTBUS MPOCTHIX MEXAHU3MOB), CIEAYS MPEII0KEHHON HHCTPYKIHUH: TIPU
BBITIOJIHEHUU HM3MEPEHUN COOMpaTh JKCIEPUMEHTAIBHYIO YCTAHOBKY W BBIYUCIISATH
3HAYEHUE UCKOMOW BEJITMYUHBI;

coON01aTh MpaBWIa TEXHUKU OE30MaCHOCTH MpU padoTe ¢ JabopaTOpHBIM
000py1I0BaHUEM;

YKa3bIBaTh MPUHIUIBI JEUCTBUS MPUOOPOB M TEXHUUECKUX YCTPOMCTB: BECHI,
TEPMOMETpP, ATUHAMOMETP, COOOIIAIOIIUECS COCY/IbI, OapOMEeTp, phluar, MOABUKHBIA U
HETOBI)KHBINA OJIOK, HAKJIOHHAS TIJIOCKOCTB;

XapaKTEepU30BaTh TPHUHIUIBI JEHCTBUS HM3YyYEHHBIX NPUOOPOB M TEXHUYECKUX
YCTPOMCTB € OMOpPOM Ha WX omucaHus (B TOM 4YHCIE: TMOAIMIUITHUKH, YCTPOMCTBO
BOJIONIPOBOJIa, TUIPABIUYECKUN Mpecc, MaHOMETP, BBICOTOMEp, MOPIIHEBOM HaCOC,
apeoMeTp), UCIOJb3ysl 3HAHUS O CBOWCTBaX (DU3MYECKUX SIBICHUNU U HEOOXOIUMBbIE
(dbu3nYecKke 3aKOHbI U 3aKOHOMEPHOCTH;

NPUBOJIUTH TPUMEPHl (HAXOAUTh HHGPOPMALUIO O TPHUMEPax) MPAKTHUYECKOTO
UCIIOJIb30BaHUsI (U3MYECKUX 3HAHWM B TOBCEIHEBHOM KHU3HU I OOECredeHus
0e3omacHOCTH Mpu OOpalieHUH C NOpubopaMM M TEXHUYECKUMH YCTPOWCTBaMH,
COXPaHEHMsI 3/I0POBbs U COOJIIOICHUS HOPM HKOJIOTHYECKOTO TTOBEACHUS B OKPY KAIOIIICH
cpene;

OCYILIECTBIIATHL OTOOP HMCTOYHUKOB HHGpopmaiuu B MHTepHETE B COOTBETCTBUU
C 3aJJaHHBIM TOUCKOBBIM 3aIIPOCOM, HA OCHOBE UMEIOIINXCS 3HAHUM U IyTEM CPaBHEHUS
Pa3IMYHBIX UCTOYHUKOB BBIACIATh MHPOPMAIUIO, KOTOpasl SBISETCS MPOTUBOPEUUBOM
WM MOXKET OBITh HEJIOCTOBEPHOM;

UCIIOIb30BaTh TPU  BBINOJHEHUM YUYE€OHBIX 3aJaHUM  HAYYHO-TIOMYJISPHYIO
auTepatypy (HU3UUECKOTO COACp)KaHMS, CIpPaBOYHBIE MaTepHUalbl, PECypChl CETH
WUurtepHer, BruageTs mnpuéMamMu KOHCIICKTUPOBAHHUS TEKCTa, MPeoOpa3OBaHUS
nH(poOpMaIu U3 OJJHOM 3HAKOBOW CUCTEMBI B IPYTYIO;

co3/1aBaTh COOCTBEHHBIE KPATKUE MUCHhbMEHHBIE M YCTHBIE COOOIICHUS Ha OCHOBE
2—3 UCTOYHUKOB MH(POpMaIU (PU3UUECKOTO COACPKAHUS, B TOM YUCJIE TyOJIUYHO
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nenaTth KpaTkhe COOOIIEHUs O pe3ysibTaTax MPOEKTOB MM y4eOHBIX HMCCIIEOBAaHUM,
IPU 3TOM IPAMOTHO MCIOJIb30BATh W3YYEHHBIM MOHATUHHBIN anmapaT Kypca (pU3UKH,
COMPOBOXK/IaTh BBHICTYIUICHHE MPE3CHTAIINEH;

IIPU BBITIOJIHEHUH YYEOHBIX IPOCKTOB U UCCIIEAOBAHUM pacipenensiTh 00sI3aHHOCTH
B IPYIMIIE B COOTBETCTBUU C TTOCTABJICHHBIMU 33J]a4aMU, CIEAUTH 3a BHITTOJIHEHUEM I1JIaHa
JIEUCTBUM, aJIeKBaTHO OIICHUBATh COOCTBEHHBIA BKJIAJ B JACSTEIBHOCTb TPYMIIbI,
BBICTPANBaTh KOMMYHUKAaTUBHOE B3aMMOJICUCTBUE, YUUTHIBAsI MHEHUE OKPY KAIOLTUX.

K koHiy oOyuenus B 8 kjiacce mpeIMETHbIE pe3yibTaThl Ha 0a30BOM YpOBHE
JIOJKHBL OTpaXkaTh COOPMUPOBAHHOCTH y 00YUAIOIIUXCS YMEHHUI:

MCIIOJIb30BaTh MOHATHUA: Macca U pa3MepPbl MOJIEKYJI, TEIUIOBOE ABUKEHHUE aTOMOB U

MOJIEKYJI, arperaTHbIe COCTOSIHUS BEIIECTBA, KPUCTAIIMYECKHE U aMOpdHBIE Tena,
HACBIIIEHHBIN U HEHACBHIILICHHBIN Map, BIAXKHOCTh BO3yXa, TEMIEpaTypa, BHYTPEHHSIS
SHEPrusl, TEIUIOBOM JIBUTATENb, AJIEMEHTAPHBIN 3JIEKTPUUECKUN 3apsl, SJIEKTPHUIECKOE
M0JI€, MPOBOJHUKHU U AUAJIEKTPUKH, IOCTOSHHBIN 3JIEKTPUUECKUNA TOK, MATHUTHOE TOJIE;

pasnuyaTh sBJICHUS (TEIUIOBOE pACIIMPEHUE U CHKAaTHe, TeIIonepeaaya, TerIoBoe
paBHOBECHE, CMaYMBaHHWE, KalNWUISAPHbIE SBJICHUSA, WCIAPEHUE, KOHIECHCALUS,
IJIaBJICHUE, KpUCTAILTU3aIUs (oTBepaeBaHue), KUIIEHUE, Terionepeaayda
(TeTmIOPOBOTHOCTh, KOHBEKIIHS, U3ITyUYCHUE), AICKTPU3ALMs TeJl, B3aUMOCHCTBIE
3apsiOB, ACHCTBUS 3IEKTPUUYECKOTO TOKA, KOPOTKOE 3aMbIKaHUE, B3aUMOJICHCTBUE
MarHuTOB, JACHUCTBHE MAarHUTHOTO TOJISI Ha MPOBOJAHUK C TOKOM, 3JIEKTPOMAarHUTHAs
UHIYKLMS) 10 ONUCAHUID HX XApPAaKTEPHBIX CBOMCTB M HAa OCHOBE OIBITOB,
JIEMOHCTPUPYIOUIUX TAHHOE (PU3UUECKOE SIBJICHUE;

pacno3HaBaTh MPOSBICHUE H3YUYCHHBIX (PU3UYECKHUX SIBICHUW B OKPYXKAIOIIEM
MHUpE, B TOM 4YHCJIe (PU3NYECKHE SIBJICHUS B MPUPOJIC: MOBEPXHOCTHOE HATSIKCHHUE U
KaNWUISIPHBIE SIBJIEHUS B NPUPOJIE, KPHUCTAUIBI B mpupoae, usnydenue CoJHia,
3aMep3aHue BOAOEMOB, MOpCKHUE Opu3bl, 00pa3oBaHME POCHI, TyMaHa, WHEs, CHEra,
AJIEKTPUUECKUE SIBJICHUS B aTMOCdepe, JJIEKTPUUECTBO KUBBIX OPraHU3MOB, MATHUTHOE
noJie 3emiiu, apeid MoarCcoB, POJIb MATHUTHOTO TOJIS JJIS )KU3HHU Ha 3eMJle, TOJIIPHOE
CUSHUE, TPU OTOM TIEPEBOJUTH NPAKTUYECKYIO 3a7adyy B Yy4eOHYIO, BBIJCISTH
CYIIIECTBEHHbBIC CBOMCTBA (TIpU3HAKK) (PU3UUECKUX SIBJICHUI;

OMHCHIBATh HW3YYCHHBIE CBOMCTBA Tl U (U3HYECKUE SBJICHHS, WCIOJb3YS
bu3nYecKkue BEIWYUHBI (TeMIeparypa, BHYTPEHHSS SHEPrusi, KOJUYECTBO TEIIOTHI,
yJAelbHasl TEIUIOEMKOCTh BEILECTBA, YAEIbHAS TEIUIOTA IUJIABICHUS, yleJbHAsl TEIoTa
napooOpa3oBaHusl, yAelbHAs TEIJIOTa CrOpaHUsl TOIUTHBA, KOA(MOUIIMEHT MOJE3HOTO
JICVCTBHS TEIJIOBOM MAIlUHBI, OTHOCHUTENIbHAS BJIAXKHOCTH BO31yXa, JJIEKTPUUYECKUU
3apsiyi, CUIIa TOKa, JIEKTPUUECKOE HAMPSKEHUE, CONPOTUBICHUE TPOBOIHUKA, YACIBHOE
COMPOTHUBJICHUE BEIIECTBA, pA0OTa U MOITHOCTH YJECKTPUIECKOTO TOKA), TIPH OMUCAHUU
MPaBUJILHO TPAKTOBATh (PU3MUECKUI CMBICT MCIOJIB3YEMbIX BEITUYWH, 0003HAUYCHUS U
eAVHUIBI  (U3UYECKUX BEJIMYMH, HAXOAUTh (OPMYIBI, CBS3BIBAIOIIUE JIAHHYIO
(GU3MYECKYI0 BEIMYMHY C JAPYTMMH BEJIMYMHAMHU, CTPOUTH TpaduKH HW3YYEHHBIX
3aBUCUMOCTEH (PU3NUECKUX BEITUINH;
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XapaKTepHU30BaTh CBOMCTBA TeJ, (PU3MUECKHUE SBJICHHUS U MPOLIECCHI, HCHOJIb3YS
OCHOBHBIE€ TIOJIOKEHHUSI MOJIEKYJISIPHO-KMHETUYECKOM TEOPUM CTPOEHHUS BELIECTBA,
INPUHIUI CYNEPIIO3UIINH T0JIEH (Ha KAYEeCTBEHHOM YpPOBHE), 3aKOH COXpPaHEHUs 3apsija,
3akoH Oma s ydacTka nenu, 3akoH JDkoyns—JIeHna, 3aKOH COXpaHEHUs SHEPIHH,
IIPY 3TOM JaBaTh CJIOBECHYIO (POPMYJIMPOBKY 3aKOHA M 3aIIMChIBATh €r0 MATEMATHYECKOE
BBIPAKEHUE;

OOBSCHATH (PU3UUECKHE MPOIECChl U CBOMCTBA TEJ, B TOM YHCJIE U B KOHTEKCTE
CUTyalluid  NPaKTHKO-OPUEHTHUPOBAHHOTO  XapakTepa:  BBIABIATh  [PUYMHHO-
CIICJICTBEHHBIE CBSA3H, CTPOUTH O0BSCHEHUE U3 1—2 JIOrMYeCKUX MIaroB ¢ Onopoii Ha 1-2
U3YYCHHBIX  CBOMCTBa  (DU3MYECKUX  SABICHUM, (U3MUECKUX  3aKOHOB  WIIH
3aKOHOMEPHOCTEH;

pemarh pacuéTHhIC 3adaud B 2—3 JEHCTBUS, HCIOJIB3YS 3aKOHBI M (OPMYIIBI,
CBSI3BIBAIONTNE (PU3NUYECKHUE BEIIMUYMHBI: HA OCHOBE aHAJIM3a YCJIOBUS 33/1a4M 3aITUChIBATh
KpaTKO€ YCJIOBHE, BBISBISATH HEIOCTATOK JAHHBIX JJIs PEIICHHs 3aJlayd, BbIOMpATh
3aKOHBI U (HOPMYJIbI, HEOOXOAUMBIE ISl €€ PEIICHHUS, IPOBOJIUTH PACUETHl M CPAaBHUBATH
MOJIyYeHHOE 3HaUeHHUE (PU3NIECKON BETUUUHBI C U3BECTHBIMU JTAHHBIMU;

pacno3HaBaTh MPOOJIEMBbI, KOTOPbIE MOKHO PEIIUTh MPU MOMOLIM (U3UUYECKUX
METO/IOB,  HCIIOJNB3ysl  ONMCAaHUE  MCCIENOBAHMS,  BBIICIATH  IIPOBEPSIEMOE
NPEANOJOKEHNE, OLCHUBATh MPaBUIBHOCTh MOPSAAKAa IPOBEACHUS HCCIEIOBaHNUA,
JienaTh BbIBOJIbI;

IIPOBOJUTH OMBITHl MO HAOMIOJEHUIO (U3MYECKUX SIBICHUNA WM (PU3NYECKHUX
CBOMCTB TeN (KanWUISpHbIE SABJICHMS, 3aBUCUMOCTD JaBJICHUS BO3yXa OT €ro o0beéma,
TEMIIEPATYPbl, CKOPOCTH MPOILIECCA OCTHIBAHUS U HArPEBaHUS MPU U3JIYYCHUU OT LIBETA
u3JIyvarome  (morjomarwnieil) MOBEPXHOCTH, CKOPOCTh  HUCIHAPEHUs  BOJbI
OT TEMIIepaTypbl XUAKOCTH M IUIOHIaAd €€ TOBEPXHOCTH, JJIEKTpPU3alUUs Tel U
B3aUMOJICUCTBUE AIIEKTPUUYECKUX 3aps0B, B3aHMMOJEHCTBHE MOCTOSHHBIX MarHHWTOB,
BU3yaJIM3allisi MAarHUTHBIX TOJIEM MOCTOSHHBIX MAarHUTOB, IEUCTBUS MAarHUTHOTO TOJIS
Ha TPOBOJHUK C TOKOM, CBOMCTBA 3JEKTPOMArHWTa, CBOWCTBA 3JIEKTPOJIBUTATEIIS
IOCTOSIHHOTO TOKa): (OpMYyJIUpPOBATh MPOBEPSEMbIE MPEANONIOKEHHUS, COOUpPATh
YCTaHOBKY U3 MPEI0KEHHOTO 000PYI0BaHUs, ONUCHIBATH X0 ONbITa U (POPMYITUPOBATH
BBIBO/IbI;

BBINIOJIHATDh MpPSMbIE U3MEPEHUS TEeMIepaTypbl, OTHOCUTEIHHOM BIIAKHOCTH
BO3/lyXa, CUJIbl TOKAa, HANpPsDKEHHS C MCIOJIb30BAHMEM AHAJIOTOBBIX INPUOOPOB U
JTATYNKOB (PU3MUYECKUX BEJIMYMH, CPaBHUBATH PE3yJIbTaThl H3MEPEHHH C YUETOM
3aIaHHOM aOCOJIFOTHOM MOTPEIIHOCTH;

MIPOBOJIUTH MCCIICIOBAHNE 3aBUCUMOCTH OAHOW (hPM3HUECKOM BETMYHMHBI OT JPYTOM
C HMCIOJIb30BAHHEM MPSIMBIX W3MEPEHUN (3aBUCUMOCTh COMNPOTHBIICHHUS MPOBOJHUKA
OT €ro JUIMHBI, IJIOIIAX ONEPEYHOr0 CEYEHMS U YEIbHOIO CONPOTUBIIEHUS BELIECTBA
MPOBOJHUKA, CUJIbI TOKA, UIAYIIETO Yepe3 MPOBOJHUK, OT HANPSHKEHUSI HA MPOBOJIHUKE,
WCCJIEIOBAHNUE IIOCJIEA0BATEIHOIO W MApaJUIEIbHOTO COEIWHEHUN IPOBOJIHUKOB):
IUTAHUPOBATh KCCJIEI0OBAHUE, COOMPATh YCTAaHOBKY W BBIMOJHATH MU3MEPEHHUS, CIEIYs
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NPEJIOKEHHOMY IJIaHy, (PMKCUPOBATHh PE3YJIbTATHI MOJYYEHHON 3aBUCMMOCTH B BHU/JIE
TabNuIl U TpaduKOB, A€TaTh BHIBOABI IO Pe3yabTaTaM HCCIEAOBAHNUS;

MIPOBOANTH KOCBEHHBIC U3MEPEHHS (PU3NUECKUX BEIMUUH (yAeTbHAs TEIIOEMKOCTD
BEIIECTBA, CONMPOTUBIICHUE MPOBOJHUKA, pab0Ta U MOIIHOCTh JIEKTPHUUYECKOTO TOKA):
IUTAHUPOBAaTh HM3MEPEHUs, COOMpaTh OKCIEPUMEHTAIbHYIO YCTAHOBKY, CIEIYS
MIPEIOKCHHONW WHCTPYKITUH, U BEIYUCIISATH 3HAUCHUE BEIIMYNHBI,

coOMroaTh MpaBuUja TEXHUKH O€30MacHOCTH Npu padboTe ¢ JabOpaTOpHBIM
000pyOBaHUEM;

XapaKTepU30BaTh TPHUHIUILI JEHCTBUS HM3yYCHHBIX MPUOOPOB W TEXHUYECCKUX
YCTPOMCTB C OMOpOM HAa MX OmucaHus (B TOM YHUCJE: CHCTEMa OTOIUICHHUS JIOMOB,
TUTPOMETpP, MapoBas TypOMHA, aMIEpMETp, BOJBTMETP, CUETUHK DICKTPUUYECCKON
DHEPrUH, DIEKTPOOCBETUTENbHbIE NPUOOPHI, HArpeBaTeNbHbIE JIEKTPONPUOOPHI
(mpuMepbl), SIEKTPUUECKUE TMPEAOXPAHUTENH, SJICKTPOMArHHUT, SJICKTPOIABUTATEIb
MOCTOSTHHOTO TOKAa), HCIOJB3ysl 3HAHUS O CBOWCTBAX (DU3MUECKUX SBICHUH U
HE0OX0aUMbIe (PU3NUECKUE 3aKOHOMEPHOCTH;

pacrmo3HaBaTh MPOCThIE TEXHUYECKUE YCTPOMCTBA U HW3MEPHUTENbHBIE MPHUOOPHI
M0 CXE€MaM U CXEeMaTUYHBIM PUCYHKaM (SKMJIKOCTHBIN TEPMOMETP, TEPMOC, ICUXPOMETD,
TUTPOMETP, JIBUTaTelb BHYTPEHHEIO CTOpaHMs, JJIEKTPOCKOI, PEOCTaT), COCTaBISThH
CXEMbI JJIEKTPUYECKUX LIETEH C TMOCIEeN0BATEIbHBIM U TMapajUIeIbHBIM COCIMHEHHEM
3JIEMEHTOB, pa3inyas ycJI0BHbIE 0003HAUEHUSI SJIEMEHTOB 3JIEKTPUUECKUX LIETICH;

OPUBOJUTH TPUMEPHl (HAXOAUTh HWHGOPMAIMIO O MpPUMEpax) MPAKTUYECKOTrO
UCIIOJIb30BaHUsl (U3MUYECKUX 3HAHWM B TIOBCEAHEBHOM >KM3HHM JUIsi OOECTeUeHUS
0€30MacHOCTH ITpH 0OpaIlleHNH ¢ TPUOOPAMH U TEXHUYECKUMH YCTPOMCTBaMU, COXPaHEHUS
37I0POBBSI U COONTIOICHHS HOPM KOJIOTHUECKOTO ITOBEJICHUS B OKPY’KalOIIeH cpeie;

OCYIIECTBIISAITh MOUCK HMH(pOpManmu (u3nyecKoro conaepkanus B HWHrepHere,
HAa OCHOBE UMEIOIIMXCS 3HAHUM W MYTEM CpaBHEHUS JOMOJIHUTEIBHBIX HCTOYHHKOB
BBIICNISATh MH(OpPMAIMIO, KOTOpas SBIAETCS MPOTHUBOPEUMBON WM MOXKET OBITh
HEJ0CTOBEPHOM;

UCIIOJIb30BaTh TMPU BBHIMOJHEHWU Y4YEOHBIX 3aJaHUN  HAYYHO-TIOMYJISIPHYIO
auTEpaTypy (U3UYECKOTO COJIEpKaHMs, CIPABOYHBIE MaTepUalbl, PECYpChl CETH
WurtepHer, BiuajgeTh mnpuéMaMu KOHCIIEKTUPOBAHMS  TEKCTa, MpeoOpa3oBaHUS
uH(OpMAIUU U3 OJTHON 3HAKOBOM CHUCTEMBI B IPYTYIO;

co37aBaTh COOCTBEHHBIC MUCHMEHHBIC M KPATKHUE YCTHBIE COOOIICHMs, 0000Mmas
uH(MOPMAIUIO U3 HECKOJIBKUX HCTOYHUKOB (DU3MUECKOTO COACPIKAHUSA, B TOM YHCIIE
nyOJUYHO  TPENCTaBISATh  Pe3yJdbTaThl  MPOEKTHOM WM  HCCIEI0BATEIbCKOU
JESATETLHOCTH, TIPU 3TOM T'PAMOTHO HMCIOJIb30BaTh M3YUYCHHBIM MOHATUWHBIN ammapar
Kypca (U3HUKH, COIPOBOK/IATh BHICTYIICHUE MTPE3CHTAIINEH;

MIPU BBHITIOJIHEHUU YYEOHBIX MPOCKTOB M HUCCIENOBAHUNA (PU3MUECKHUX IMPOIIECCOB
pacnpenensiTb 00S3aHHOCTH B TPYMIE B COOTBETCTBUU C TOCTABICHHBIMHU 3a/auaMu,
CIICIUTHh 3a BBIMIOJHEHWEM IUTaHA JCHCTBUUA M KOPPEKTUPOBATh €ro, aJeKBATHO
OIICHMBATh  COOCTBEHHBIH  BKJIAJ, B  JICITCIBHOCTh  TPYMNIBI,  BBICTPAWBAaTh
KOMMYHUKATHBHOE B3aUMOICHCTBHUE, MPOSIBIISISI TOTOBHOCTh Pa3pemiaTh KOH(IUKTHI.
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K koHiy oOyuenHus B 9 kJjacce mpeIMeTHbIE pe3yibTaThl Ha 0a30BOM YpOBHE
JOJKHBI OTPaXkaTh CPOPMUPOBAHHOCTh Yy O0YHAOIIUXCSI YMEHUI:

UCIIOJb30BaTh IOHATHS: CHCTEMA OTCYETA, MaTEpUaJbHAs TOYKA, TPACKTOPHS,
OTHOCHTEIFHOCTh MEXaHUYECKOTO JIBWXKEHHS, AedopMmarus (ympyras, IiacTH4eckas),
TPEHUE, LIEHTPOCTPEMHUTEIIBHOE YCKOPEHUE, HEBECOMOCTD U MEPErPY3KHU, LIEHTP TIKECTH,
aOCOJIIOTHO TBEPJIOE TEJO, LEHTP TSHKECTH TBEPJOrO TeJld, pAaBHOBECHE, MEXAHUYECKUE
KOJIeOaHMs U BOJIHBI, 3BYK, MH(PPA3BYK U YIbTPA3BYK, JIEKTPOMArHUTHbIEC BOJIHBI, [ITKAJa
AIIEKTPOMArHUTHBIX BOJIH, CBET, OJIM30PYKOCTh U 1aJIbHO30PKOCTbh, CIIEKTPHI HCITYCKaHUS
¥ TIOTJIOIIEHUS, anb(a-, 6eTa- U raMMa-u3IIydeHUs, U30TOIbI, IAEpHAs SHEPTETHKA,;

pasznuyaTh SABJICHUS (PaBHOMEPHOE M HEPAaBHOMEPHOE MPSIMOJIMHEWHOE JIBUKEHUE,
PaBHOYCKOPEHHOE MPSIMOJIMHEHHOE JBUKEHHE, CBOOOAHOE Ta/ieHue Tell, paBHOMEPHOE
JBWKCHHE II0 OKPYXXHOCTH, B3aWMOJCHCTBUE TE€JI, PEAKTUBHOE JIBUKCHMUE,
Kosie0aTeIbHOE JBMOKEHHME (3aTyXarollMe M BbIHYXJCHHbIE KojeOaHus), PE30HAHC,
BOJIHOBOE JIBUKEHUE, OTPAKECHUE 3BYKA, IPSAMOJIMHENHOE PACIIPOCTPAHEHUE, OTPAKEHHE
Y MIPEJIOMIIEHUE CBETA, ITOJIHOE BHYTPEHHEE OTPAKEHUE CBETA, Pa3JIoKeHHE OEJI0ro cBeTa
B CIIEKTP M CJOKCHHE CHEKTPAJIBHBIX IIBETOB, IUCIEPCUS CBETA, €CTECTBEHHAS
PaANOAaKTUBHOCTh, BO3HUKHOBEHHUE JIMHEMYATOTO CIIEKTPA U3JIyYEHHS) IO OMMCAHUIO HX
XapaKTEPHBIX CBOWCTB U HAa OCHOBE OIIBITOB, AEMOHCTPUPYIOIIUX JAaHHOE (U3NYECKOE
SBJICHUE;

pacrno3HaBaTh NPOSIBICHUE U3YYEHHBIX (PU3MUECKUX SBJICHUN B OKPYKAIOIIEM MUPE
(B TOM yucie (pu3ndecKue SIBJICHUS B IPUPOJE: MPUIUBBI U OTIMBBI, IBHKEHHUE TIJIAHET
CoOnHEYHON CUCTEMBI, PEAKTUBHOE JABUKEHHUE KUBBIX OPraHU3MOB, BOCIIPUATHE 3BYKOB
JKUBOTHBIMH, 3EMIJICTPSICEHHE, CEUCMHUYECKUE BOJIHBI, I[yHaMH, 3XO, LBETa Tedl,
ONTUYECKHE  SIBJICHUS B  MNpUPOJE, OHOJOTMYECKOe  JACHCTBUE  BUIUMOTO,
yIbTPa(hHOIETOBOTO M PEHTICHOBCKOTO M3JIYyYEHUN, €CTECTBEHHBIM pPaJIMOAKTUBHBIN
(G oH, KOCMHYECKHE JTyUd, PATUOAKTUBHOE U3IIYyYCHHE MPUPOTHBIX MUHEPAJIOB, ACHCTBUE
pPaJAMOAKTUBHBIX W3JIYYEHHM HAa OpraHu3M 4ejioBeKa), IpU 3TOM NEPEBOJUTH
MPAKTUYECKYIO 3a/1adyy B y4eOHYIO, BBIICIATH CYIICCTBEHHBIE CBOMCTBA (TPU3HAKU)
(bu3MUECcKUX SABJICHHI;

OMKCHIBATh HW3YYCHHBIE CBONCTBA Tel M (UBUYECKUE SIBICHHS, HCIOJIb3YS
bu3nYecKue BEIMYUHBI (CPeAHssi 1 MTHOBEHHAss CKOPOCTh Tela MPU HEPAaBHOMEPHOM
JIBH)KCHUM, YCKOPEHHE, MEPEMEIICHUE, MyTh, YIJoBas CKOPOCTb, CHJIA TPEHHUs, CHJa
YIPYTOCTH, CUJla TSHKECTH, YCKOPEHHE CBOOOIHOIO MajeHUsI, BEC Teja, UMITYJIbC Telna,
UMITYJIbC CUJIbI, ME€XaHU4ecKkas padoTa MU MOUIHOCTb, MOTEHIMAJIbHAS SHEPTUs Teda,
MOAHATOrO HaJ IOBEPXHOCTHIO 3€MJIM, NMOTEHUMAJIBHAS JHEPrUsl CKATOW NPYKUHBL,
KMHETHYECKasi SHEPTHUS, MOJTHAS MEXaHWYeCKast YHEPTHsl, IEPHOJT U YacTOTa KoJIeOaHuid,
JUIMHA BOJHBI, TPOMKOCTh 3ByKa M BBICOTAa TOHA, CKOPOCTb CBETa, IIOKAa3aTellb
MPEJIOMJICHUST CPENbl), MPU OMHCAHUM TPABWIHHO TPAKTOBAaTh (DU3WUECKUNA CMBICIT
HCIIOJIb3YEMbIX BEIMYMH, 0003HAYEHUS M €IUHUIIBI (PU3UYECKUX BEIUYMH, HAXOJUTh
(GbopMyJIbl, CBSA3BIBAIOUIME JAHHYIO (U3UYECKYIO BEIMYMHY C JPYTUMHU BEIMYMHAMM,
CTPOUTH TPaPUKN N3YUEHHBIX 3aBUCUMOCTEH (PU3NUECKUX BEITUYHH;
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XapaKTepHU30BaTh CBOMCTBA Tel, (U3MUECKHUE SIBICHHUS U MPOLIECCHI, HCHOIb3Ys
3aKOH COXPAHEHUS SHEPTUH, 3aKOH BCEMHUPHOTO TATOTECHUS, MPUHLHUI CYNEPHO3UIINU
CHJI, TPUHIMI OTHOCUTENbHOCTH ['ammies, 3axkoHsl HpIOTOHA, 3aKOH COXpaHEHUS
UMITYJIbCA, 3aKOHBI OTPAKEHUS U MIPEJIOMJICHUS CBETA, 3aKOHBI COXPAHEHUS 3apsI0BOTO
M MacCOBOTO UYHCENT TMpH SJIEPHBIX pEeakUusx, MpH O5TOM JaBaTh CIIOBECHYIO
(bopMyIHMpPOBKY 3aKOHA M 3aIMCHIBATh €0 MATEMATUYECKOE BHIPAKEHUE;

OOBACHATH (PU3NYECKUE MPOLIECCHl U CBOMCTBA TEJl, B TOM YHUCIE MU B KOHTEKCTE
CUTyallull  NPaKTHUKO-OPUEHTHUPOBAHHOTO  XapakTepa:  BBIABIATH  MPUYUHHO-
CIIEJICTBEHHBIE CBSA3H, CTPOUTH O0BSCHEHUE U3 2—3 JIOTMYECKUX IIaroB ¢ ONOPOii Ha 2—3
U3YYEHHBIX  CBOMCTBa  (DU3MYECKUX  SABICHUH, (U3MUECKUX  3aKOHOB  WIIH
3aKOHOMEPHOCTEW;

pemarh pacuéTHbIC 3amadyd (ONMUpAIONIUEcs Ha CHCTeMy W3 2—3 ypaBHCHHN),
UCIOJIB3YSl 3aKOHBI U (DOPMYIbI, CBSI3BIBAIOLIUE (PU3NYECKUE BEIWYUHBI: HA OCHOBE
aHallM3a yCIIOBUS 3a/layMl 3aIUCHIBATh KPATKOE YCJIOBHE, BBISBISATH HEIOCTAIOIINE WIIH
M30BITOYHBIE JaHHBIE, BBHIOMPATh 3aKOHBI U (DOPMYJIbI, HEOOXOAUMBIEC JJIA PEIICHHUS,
IPOBOAUTD PACYETHI M OLICHUBATh PEATUCTUYHOCTD MOTYYEHHOTO 3HaYCHUS (PU3NUECKON
BEJIMYMHBI,

pacrmo3HaBaTh MPOOJIEMBI, KOTOPbIE MOXKHO PEHIMTh MPH MOMOIIM (U3HUECKUX
METOJIOB,  HWCIIOJIb3ysl ~ ONHMCAHHWE  HUCCIEJOBAHMS,  BBUICIATh  MPOBEPSIEMOE
IPEIIOJIOKEHNE, OLEHUBATh IPABUIBHOCTh TMOPSAKAa MPOBEACHUS HCCIEIOBaHUS,
JIeNaTh BBIBOJIBI, MHTEPIIPETHPOBATH PE3YIbTaThl HAOIIOACHUI U OTIBITOB;

POBOJUTH OMBITHl MO HAOTIOAEHNIO (U3UYECKUX SIBICHUNA WM (PU3NYECKHX
CBOMCTB Ten (M3ydeHHE BTOpPOro 3akoHa HpBIOTOHA, 3aKOHA COXPAaHEHHUS DSHEPTHUH,
3aBHCHMOCTb Iepro/ia KoueOaHuil MPyKUHHOTO MasiTHUKA OT MaccChl Ipy3a U KECTKOCTU
OpYXUHBl M HE3aBUCUMOCTb OT aMIUIMTYIbl MaJlbIX KoJieOaHUM, MpsIMOJUHEIHOe
pacmpocTpaHeHHE CBETa, Pa3lIoKEHHE OEoro CBeTa B CIEKTP, M3yYEHHE CBOWCTB
M300paKEHUS B TUIOCKOM 3€pKajie M CBOMCTB M300pa)K€HUs MpeaMeTa B coOuparoiei
JMH3€, HAOII0IeHUE CIUIOMIHBIX U JIMHEWYaThIX CIIEKTPOB U3JIyUYEHUs): CAMOCTOSTENIbHO
coOupaTh YCTAaHOBKY M3 M30BITOYHOTO Habopa 000PyAOBaHUS, OMUCHIBATH XOJI OMBITA U
€ro pe3ysbTaThl, (POPMYIHPOBATH BHIBOJBL;

IPOBOIUTH TIPU HEOOXOJUMOCTH CEPUIO MPSMBIX U3MEPEHUM, ONPENeTsisl CpeaHee
3HAUYCHUE U3MEpAEMON BeTUYHHBI ((POKYCHOE pACCTOSHHME COOMpAIOIIECH JIMH3BI),
000CHOBBIBaTh BHIOOP CcrIOoc00a M3MEpEeHHsI (M3MEPUTEIBHOTO TPUOOpa);

IIPOBOIUTH UCCIICIOBAHHUE 3aBUCUMOCTEH (PU3NIECKUX BETTMYMH C UCIIOJIb30BAaHUEM
IPSIMBIX H3MEPEHUH (3aBUCUMOCTh IyTH OT BPEMEHH MPH PaBHOYCKOPEHHOM JBMKCHUU
0e3 HayaJIbHON CKOPOCTH, Meproia KoieOaHUl MaTeMaTHYeCKOro MasiTHUKA OT JJIMHBI
HUTH, 3aBUCIMOCTH yIJIa OTPaXCHHsI CBeTa OT YIJia MaJCHUS W YIJia IPEeTOMIICHUS
OT yrjia MaJeHusl): TNIAHUPOBATh UCCIEAOBAHNE, CAMOCTOSTEIEHO COOMPATh YCTAaHOBKY,
(bukcHpoBaTh pe3yNbTaThl MOTYYEHHONW 3aBHCHUMOCTH (PU3WYECKUX BEJIMYMH B BUJE
TabnuIl ¥ rpauKoB, e1aTh BBIBOJIBI MO PE3YJIbTATaM MCCIIEIOBAHUS;
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IPOBOJUTh KOCBEHHBIE HU3MEPEHHS (PU3NYECKUX BEIMYUH (CPEemHssl CKOPOCTh U
YCKOPEHHE Tejla MPH PaBHOYCKOPEHHOM JBWIKEHUHW, YCKOPEHHE CBOOOHOTO ITa/ICHUS,
KECTKOCTh TPYKUHBI, KOXDDUIMEHT TPEHUS CKOJIBKEHHUS, MEXaHW4decKas pabora H
MOIIIHOCTb, 4YaCTOTA U MEPUO]I KOJIECOAHUIM MaTEMaTUUYECKOTO U IPYKUHHOTO MasiTHUKOB,
ONITUYECKAs CUjIa COOUpAIONIEH IMH3bI, pATUOAKTUBHBIN (DOH): TUTAHUPOBATH U3MEPEHUS,
coOupaTh SKCHEPUMEHTAIIHYI0O YCTAaHOBKY M BBINOJHATh U3MEPEHHUsS, CIEIys
MPEVIOKEHHOW WHCTPYKIMU, BBIYUCISATh 3HAYEHUE BEJIMYMHBI M aHAJIU3UPOBATH
MOJTYYEHHBIE PE3YIbTATHI C YUETOM 3aJJaHHOM MOTPEIIHOCTA U3MEPEHUN;

coONo/IaTh MpaBWJia TEXHUKU OE€30MacHOCTH IMpu padore ¢ 1abopaTOpHBIM
000pyIOBaHUEM;

pa3inyaTh OCHOBHBIC MPU3HAKU MU3YYEHHBIX (DU3NUYECKUX MOJENei: MaTepruaibHas
TOYKa, a0COJIOTHO TBEPIOE TEI0, TOUCUHBIM HMCTOYHUK CBETa, JIyd, TOHKas JIMH3A,
IJIaHETapHask MOJIENIb aTOMa, HYKJIOHHAs! MOJEJIb aTOMHOTO S7Ipa;

XapaKTepU30BaTh MPHUHIUIBI JEHCTBUS HM3YyYEHHBIX NPUOOPOB M TEXHUYECKUX
YCTPOMCTB C OMOPOM HA UX OMUCAHUS (B TOM YHCIIE: CIUAOMETP, JATYMKU MOJIOKEHHUS,
pacCTOsTHUSL U YCKOPEHUs, paKeTa, 3XO0JIOT, OUKH, IEPUCKOI, oToarmapar, ONTUIECKHUE
CBETOBO/JIbI, CIIEKTPOCKON, JO3UMETp, Kamepa BuiabcoHa), UCMIONAB3Yysl 3HAHUS
0 CBOMCTBax (PU3MUECKUX SBJICHUN U HEOOX0AUMbIe (PU3NUECKUE 3aKOHOMEPHOCTH;

HCTIONB30BaTh CXEMbl M CXEMAaTHYHbICE PUCYHKH M3YYEHHBIX TEXHUYECKUX
YCTPOMUCTB, U3MEPUTEIIBHBIX NPUOOPOB M TEXHOJIOTUUYECKUX IMPOIECCOB MPU PEIICHUN
y4eOHO-MPAKTUYECKUX 3a/1ady, ONTHYECKHUE CXEMbI JUIsI TOCTPOEHUs H300paxeHui
B TJIOCKOM 3€pKajie ¥ coOuparomieit JuH3e;

MPUBOANTH MPUMEPHl (HAXOAUTh HWH(GOPMAIMI0 O MpUMEpax) HPAKTUYECKOTO
UCIIOJIb30BAaHUSl (PU3MYECKUX 3HAHUW B TOBCEIHEBHOW >KM3HU MJisi OOecredeHus
O0e3omacHOCTH Mpu oOpalieHuH ¢ NOpudOpaMu M TEXHUYECKHMMH YCTPOWCTBaMH,
COXPaHEHHsI 3I0POBbsI U COOJIO/IEHUSI HOPM DKOJIOTHYECKOTO MOBEICHUS B OKPYKAIOIEH
cpexne;

OCYILIECTBIIATh MOUCK HWH(OpManuu Qu3ndeckoro cojaepxkanusi B MHTepHere,
CaMOCTOATENEHO (HOPMYTUPYS TOUCKOBBIM 3allpoC, HAXOAUTh IYyTH OIPEICICHUS
JIOCTOBEPHOCTH TOJYYEHHOW WH(GOpPMalMM Ha OCHOBE UMEKNIMXCS 3HAHUUW W
JIOTIOJTHUTEIHHBIX HCTOYHUKOB,

WCIIOJIH30BaTh TIPW  BBHITIOJIHGHWHM YYE€OHBIX 3alaHUil  HAyYHO-TIOMYJISIPHYIO
auTepatypy (U3WUYECKOTOo COJEpKaHMs, CHPABOYHBIC MaTepHalbl, PECypChl CETH
WUuTepHer, BruajgeTh mnpuéMamMu KOHCIIEKTUPOBAHMS  TEKCTa, MpeoOpa3oBaHUS
uH(OpMAIUU U3 OJTHON 3HAKOBOM CHUCTEMBI B IPYTYIO;

co3/laBaTh COOCTBEHHBIE TMCHMEHHBIE M YCTHBIE COOOIIEHHUS Ha OCHOBE
uHOpMAIIUU M3 HECKOJbKMX HMCTOYHUKOB (DU3UYECKOTO COACpKAHUS, ITyOIMIHO
MPEACTABIATh PE3YJIbTaThl IPOCKTHOM WIIM UCCIIEA0BATEIBCKOMN ACITEIBHOCTH, TIPH ITOM
IPaMOTHO UCIIOJIb30BATh M3YYEHHBIM MOHATUMHBINA aImapar HU3y4aeMoro pasjesna
GU3MKM W COMPOBOXKAATh BBICTYIUICGHHWE TMpe3eHTaIueil ¢ y4€ToM O0COOCHHOCTEH
ayJIUTOPUN CBEPCTHUKOB.

28



TEMATHUYECKOE IINTAHUPOBAHHUE

denepanbHas padouas nmporpamma | dusuka. 7-9 kinaccel (0a30BbIi YPOBEHB)

7 KIIACC
No HaumenoBanue KommuectBo | IIporpammuoe coaepxkanrie |  OCHOBHBIE BUBI IEATEIIBHOCTH 00yYarOIIUXCS
1/ pa3/iesioB U TEM 4acoB

y4eOHOro npeaMera

Pasznea 1. ®usuka u ee poJib

B MO3HAHHUM OKPYKaIIEero Mmupa

1.1 | ®usuka — Hayka 2 dusuka — HayKa o Mpupoje. | BesiBiieHue pa3nuanii Mexay GU3NIECKUMU 1
O MPUPO/JIE SIBreHus npUpPOIbL. XAMUYECKUMH MPEBPALICHUSMH.
dusuyeckue IBICHUA: Pacno3naBanue u kinaccudukarus GU3NIESCKUX
MEXaHUYCCKME, TCIJIOBBIC, | SIBJICHUM: MEXaHUYCCKHUX, TCIJIOBHIX,
BJICKTPUYECKUE, BJICKTPUYECKUX, MATHUTHBIX U CBETOBBIX.
MarHuTHBIC, CBETOBEIC, Habmronenue u onucanue Gu3n4ecKux sBJICHUM
3BYKOBBIE
1.2 | ®usnueckue 2 dusnueckre BETUYNHEL. OnpeneneHue UEeHbI JSTCHUS IIKAIbI
BEJIMYUHBI N3mepenne puznueckux U3MEPUTEIHLHOTO TIPUOOpA.

BennurH. Prsnyeckue
npubopsl. [lorpemnocts
U3MEPEHUMN
MexnyHapoaHas cucremMa
€ AMHUI]

N3Mepenne mTMHENHBIX pa3MEpPOB TEN U

IPOMEKYTKOB BPEMEHH C YYETOM NOTPELIHOCTEN.

N3mepenne 06bEMa KUIKOCTH U TBEPOTO TENA.
H3mepenue TemriepaTypsl IpU MTOMOIIA
KUIKOCTHOTO TEPMOMETPA U JaTUUKa
TEMIIEPaTypHI.

BrImniosiHEHHE TBOPUYECKUX 3aJaHUM 110 TTIOUCKY
CIOCOO0B U3MEPEHUSI HEKOTOPHIX (PU3UIECKUX
XapaKTEPUCTHUK, HATIPUMEDP, PA3MEPOB MAIIBIX
00BEKTOB (BOJIOC, MPOBOJIOKA), YIAIEHHBIX
00BEKTOB, OOJIBIIUX PACCTOSIHUHN, MaJIbIX
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IpOMEXyTKOB BpemeHu. O0cyxieHue
peajiaraéMplx ciocoOoB

1.3. | EctectBenHo- 2 Kak ¢u3uka u npyrue BriaBrkeHre THIIOTE3, OOBACHIIOIIMX TPOCTHIE
HAy4YHbBI METO]T €CTECTBEHHBIE HAYKH SBJICHUSI, HAIPUMED:
IIO3HAHUS U3Yy4aroT IPUPOLY. — [I0YEMY OCTaHABIUBAETCS JBIKYILIEECS
EcTecTBeHHO-Hay4HBIN 10 TOPU30HTAJIBbHON ITOBEPXHOCTH TEIO;
METOJI TO3HAHUS: — IIOYEMY B JKapKYIO [TIOTOZy B CBETIION OJEKAE
HaOJIIOJICHHE, ITOCTAHOBKA MPOXJIAJAHEHN, YeM B TEMHOU. [Ipennoxenne
HAy4HOTI'0 BOIPOCA, CIOCOOOB MPOBEPKHU TUIIOTE3.
BBIJIBUOKCHUE TUIIOTES, [IpoBenenue uccieq0BaHus 10 MPOBEPKE KAKOW-
HKCIIEPUMEHT IO IIPOBEPKE | TMOO TUIOTE3bI.
TUNO0TE3, 00OBSICHEHUE [TocTpoenue npocTedmmx Moaeen (pu3nIecKux
HAO0JII0/1aEMOT0 SIBJICHUS. SIBJICHU (B BHJI€ PUCYHKOB WUJTU CXEM), HAITPUMED
Onucanue GuU3NUECKUX naJieHUE MpeaMeTa; NpIMOJIUHENHOE
SBJICHUM C TOMOILBIO pacnpocTpaHEHUE CBETa
Moelen
Hroro mo pazaemy 6
Pa3znen 2. [lepBoHayaibHbIe CBeJIeHUsI O CTPOEHUH BelllecTBA
2.1 | CtpoeHue BemiecTBa 1 CrpoeHue BemiecTna: HaGnronenue v uHTEpIpeTalysl OMbITOB,

aTOMBI U MOJIEKYJIbI, KX
pa3Mepbl. OMbBITHI,
JTIOKa3bIBAIOIIIHE
JTUCKPETHOE CTPOCHUE
BEIIIECTBA

CBUETENBCTBYIOIINX 00 aTOMHO-MOJIEKYJIIPHOM
CTPOCHHH BEILIECTBA: OMBITHI C PACTBOPEHUEM
Pa3IMYHBIX BEIIECTB B BOJIC.

OreHka pa3MepoB aTOMOB U MOJICKYT

C UCTIOTb30BaHueM (poTorpaduii, MOITyICHHBIX
Ha aTOMHOM CUJIOBOM MUKpockorie (ACM) —
nabopatopHas pabota mo teme: «OreHka
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JIaMeTpa aToMa METOJIOM PsJIOB
(c ucrionp3oBaHueM (oTorpaduii).
Onpenenenre pa3MepoB MAJIBIX TEN

2.2 | JIpmkeHue u
B3aMMOJICHCTBHE
YaCTHII BEIISCTBA

JIBM>KeHHE YaCTHII
BeniecTBa. CBs3b CKOPOCTH
JBYKCHUS YACTHIL

C TEeMIEPaTypoil.
BpoyHOBCKO€ JBHXEHUE,
mudysus.
B3aumoneiicTBue yacTHIl
BEILIECTBA: IPUTSKEHUE U
OTTAJIKUBAHHUC

Habmonenue u 00bsicHeHHE OPOYHOBCKOTO
JBYDKEHUS U sBIICHUS 1uddy3un.

[TpoBenenue u 00BICHEHUE OMTBITOB

0 HAOJIIOJCHUIO TETUIOBOTO PACIIUPEHUS Ta30B.
[IpoBeaenune u 0ObSICHEHUE OIBITOB 1O
0OHapY>KEHUIO CUJT MOJIEKYJISIPHOTO IPUTSHKEHUS
Y OTTAJIKHBAHUS

2.3 | ArperaTHbie
COCTOSIHMSI BEILIECTBA

ArperatHbie COCTOSIHUSA
BEILIECTBA: CTPOEHUE ra30B,
KUJIKOCTEU U TBEPABIX
(KpUCTaIIIMYECKHX ) TE.
BzanmocBs3zp MexIy
CBOMCTBAaMU BEIIECTB

B Pa3HbIX arperaTHbIX
COCTOSIHUSIX U UX
ATOMHO-MOJIEKYJISIPHBIM
ctpoerHrueM. OCOOCHHOCTH
arperaTHbiX COCTOSAHUN
BO/IbI

Onucanue (C UCTIOIB30BAHUEM MPOCTHIX
MOjIeJIel) OCHOBHBIX Pa3Iu4Mii B CTPOCHHUH T'a30B,
JKUIKOCTEU U TBEPIBIX TEII.

OO0BsIcHEHNE MAJION COKUMAEMOCTH KUIKOCTEN U
TBEPIBIX TeJ, OOIBIION CKUMAEMOCTH Ta30B.
OObsicHenue coxpaHeHus: GOpMbl TBEPABIX TE U
TEKY4YECTH KUIKOCTH.

[IpoBeneHue onbITOB, TOKA3BIBAOIINX, YTO

B TBEPJOM COCTOSIHUM BOJIbI YACTHULIBI HAXOJATCS
B CPEAHEM JaibllIe APYT OT Apyra (IIIOTHOCTh
MEHBIIIE), YEM B JKUJIKOM.

Y cTaHOBIIEHUE B3aUMOCBSI3U MEXKITY
0COOEHHOCTSIMU arperaTHbIX COCTOSTHUHN BOJIBI U
CYyILIECTBOBAHUEM BOJHBIX OPTaHU3MOB

(MC — Guomnorus, reorpagusi)

Hroro no pazneny
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Paznen 3. /IBu:xkeHHe ¥ B3aUMOJelicTBHE TeJl

3.1 | MexaHuveckoe 3 Mexanuueckoe 1Bkenue. | MccienoBanue paBHOMEPHOTO JIBHXKEHHUS,
JBUYKEHUE PaBHOMepHOE 1 ONpeIEICHUE €ro MPU3HAKOB.
HepaBHOMEpHOE ABIbKenne. | HabmoneHne HepaBHOMEPHOTO IBUKEHUS U
Ckopoctb. Cpenss ONIPENIEIICHUE €T0 OTINYUN OT PABHOMEPHOTO
CKOPOCTb IIpU JIBUKEHUS.
HEPAaBHOMEPHOM OnpeneneHne CKOPOCTH PABHOMEPHOTO
ABMKeHUH. PacuéT myTn m | ABMOKEHUS (IIAPUKA B )KUIKOCTHU, MOJAEIH
BPEMEHU JBUKECHUS AJIEKTPUYECKOTO aBTOMOOWIIS U T.1.).
Onpenenenue cpeIHEN CKOPOCTH CKOJIbKEHUS
Opycka WK IIapuKa 10 HaKJIOHHOM IMJIOCKOCTH
Pewienue 3a1a4 Ha onpeiesieHUE MMy TH, CKOPOCTH
Y BPEMEHU PABHOMEPHOI'O JBUKEHUSI.
AHanu3 rpauKoB 3aBUCUMOCTH IYTH U CKOPOCTH
OT BPEMEHHU
3.2 | NUnepuwmsi, macca, 4 SBnenue unepuuu. 3akoH | OOBSICHEHUE U MPOTHO3UPOBAHUE SIBIICHUH,

IINTIOTHOCTBH

uHepuuu. Bzanmoneincraue
TeJI KaK IpU4YrHa
W3MEHEHUS CKOPOCTH
JIBIDKEHUS Tea. Macca Kak
Mepa UHEPTHOCTH TeJIa.
IImoTHOCTH BelecTna.
CBsI3b IIJIOTHOCTH

C KOJIMYECTBOM MOJIEKYJI

B €IUHUIE 00BEMa
BeIIleCTBA

00YyCJIOBIIEHHBIX HHEpLUEN, HATPUMED, YTO
IPOUCXOJUT MTPU TOPMOKEHUH UITU PEIKOM
MaHEBPE aBTOMOOWIISI, TOYEMY HEBO3MOXKHO
MTHOBEHHO IIPEKPATUTh JIBU>KEHHE Ha BEJIOCUTIE]IE
WIM CAMOKAaTe U T. [I.

[IpoBeneHue 1 aHAIN3 OIBITOB,
JEMOHCTPUPYIOIINX U3MEHEHUE CKOPOCTH
JBIKEHUS TeJa B pe3ysibTaTe JeMCTBUS HA HETO
JIPYTUX TEIl.

Pemenue 3a1au Ha onpeieeHue Maccel TeNa, ero
00bEMa 1 IIIOTHOCTH.
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[IpoBeneHue u aHaIN3 OIBITOB,
JIEMOHCTPHUPYIOIINX 3aBUCUMOCTH H3MEHCHHSI
CKOpPOCTH TeJia OT €T0 MacChl pH
B3auMoeiicTBuM Tenl. M3MepeHune maccel Tena
Pa3IMYHBIMUA CLIOCOOAMH.

Omnpenenenue TNIOTHOCTH TeJa B pe3yJIbTaTe
U3MEpPEHHUs €ro MacChl M 00bEMa

3.3

Cuna. Bunpl cunn

14

Cuia Kkak xapakTepHUCTHKA
B3aUMOJICHCTBUS TEI.
Cuna ynpyroctu u 3aKOH
I'yka. U3mepeHne cuel

C IOMOIIBIO TUHAMOMETPA.
SIBNIeHHE TATOTEHUS U CHUJIA
TskecTH. Cuia TSKECTH
Ha JPYruX MIaHeTax.

Bec Tena. HeBecomocTs.
CrnoxxeHue cuil,
HaIPABJICHHBIX 10 OJTHOU
IPSMOM.
PaBHOAenCTBYIOIMIAs CUII.
Cuna tpenus. Tpenue
CKOJIb)KCHHS U TPEHUE
1okosi. TpeHue B mpupoje
U TEXHUKE

N3yuyeHune B3aMMOIEUCTBUS KaK MPUYUHBI
U3MEHEHUS CKOPOCTH TeJla WK €To 1ehopMalinu.
Onuncanue peanbHBIX CUTYalln B3aUMOJIEVCTBUSA
TEJ C MIOMOIIBIO MOJIENIEH, B KOTOPBIX BBOIHUTCS
HNOHATHE U U300paKEHUE CHUIIBI.

N3yuenue cunsl ynpyroctu. Mccnenoanue
3aBUCUMOCTH CHJIBI YIPYTOCTH OT YAJINHEHHUS
PE3MHOBOIO HTHYPa WM MPY>KUHbBI

(c mocTpoenueM rpaduka).

AHaJIN3 IPAKTUYECKUX CUTYallMi, B KOTOPBIX
IPOSBIISIETCS IEUCTBUE CUIIBI YIIPYTOCTH
(ympyrocts mMsi4a, KpOCCOBOK, BETOK J€peBa

u ap.).

AHanu3 cuTyanuii, CBSI3aHHBIX C SIBJICHUEM
TATOTECHMUS.

OObsicHeHNEe OPOUTATIEHOTO ABUKEHUS TUTAHET

C MCIOJIb30BAaHUEM SIBJICHUS TATOTEHUS U 3aKOHA
UHEPLIVH.

N3mepenue Beca Tena ¢ MOMOIIBIO THHAMOMETPA.
O60cHOBaHME ITOTO CIOCO0A U3MEPEHHS.
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AHanu3z n MOJICINPOBAHUC ABJICHUA HCBCCOMOCTHU.

DKCIEPUMEHTANIBHOE MOJyYEHUE MTPAaBUIIA
CJIO’KEHUS CUJI, HAMPABJICHHBIX BJIOJIb OJTHOM
npsMoi. OnpeeneHrne BETNYUHbI
PaBHOAEHCTBYIOLIECH CHJL.

N3ydenue cuibl TPEHUST CKOJIBKEHUS U CUITBI
TPEHUS MOKOSI.

UccnenoBanue 3aBUCUMOCTH CHJIbI TPEHUS

OT CWJIBI JABJICHUS U CBOMCTB TPYIIUXCS
IIOBEPXHOCTEMU.

AHaJIN3 TPAaKTUYECKUX CUTyalluid, B KOTOPBIX
MPOSIBIISICTCS ICMUCTBUE CUIIBI TPEHUS,
UCIIOJIB3YIOTCSI CIOCOOBI €€ YMEHBIIICHUS WU
yBEJIMYCHHUS (KaTaHUE Ha JIbhKaX, KOHbKaX,
TOPMOKEHUE aBTOMOOUJIS, UCTIOJIb30BAHUE
MOAIINITHUKOB, IJIABAHUE BOJHBIX KUBOTHBIX
u p.). Pemienne 3amay ¢ MCHOJIb30BaHUEM
dbopmyn 115 pacuéra CUIIbI TSHKECTH, CHUITBI
YIOPYTOCTH, CUJIbI TPEHUS

Hroro no pazuneny

21

Pa3znen 4. JlaBiienne TBEPABIX TeJl, KUAKOCTEH U ra3oB

4.1

Hasnenue. Ilepemaua
JIaBJICHUSI TBEPABIMU
TEJIAMU, KUJIKOCTIMU
Y razaMu

3

Hapnenue. CriocoObl
YMEHBIIICHUS ¥ YBEITUICHHUS
nasijeHus. /laBiieHue rasa.
3aBUCUMOCTD JaBJICHUS
raza or o0béma,
TEeMITepaTypHhI.

AHanu3 1 00bSICHEHHUE OITBITOB U MPaKTHYCCKUX

CUTYyaIlui, B KOTOPBIX MPOSIBIICTCS CUIIA
JaBIICHHUSL.

O6ocHoBaHKE CITIOCOOOB YMEHBIIIECHUS U
YBEJIMYCHUS 1aBJICHUSI.

W3yuenue 3aBUCUMOCTH JIaBJICHUS rasa
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[lepenaua naBneHus
TBEPILIMU TEJIAMU,
JKHUJKOCTSIMH M Ta3aMH.
3akon ITackans

0T 00BbEMa U TeMIepaTyphl.

N3ydenne ocoOeHHOCTEN Nepejaun JaBIeHUs
TBEPABIMH TEJAMH, KUAKOCTIMHU U Ta3aMH.
O0o0cHOBaHHE PE3YIHTATOB OIBITOB
0COOCHHOCTSIMU CTPOCHHUS BELIECTBA B TBEPIOM,
KHUJIKOM U Ta3000pa3HOM COCTOSTHUSIX.
DKCHepUMEHTAIBHOE 1I0KA3aTENbCTBO 3aKOHA
[Tackans.

Pemenue 3a1au Ha pacy€T naBiaeHUs TBEPAOTO
Tena

4.2 | laBieHue )XUJIKOCTH 3aBUCHMOCTb JaBJICHUS HccnenoBanue 3aBUCUMOCTH AABJICHUS KUIKOCTH
KHUIKOCTHU OT TITyOHHBI. OT TITyOMHBI TOTPYKEHUS U TIIOTHOCTH KUIKOCTH.
[TueBmatnyeckue mamunel, | HaGmronenue u o0bsicCHEHHE THAPOCTaTUIECKOTO
I'mppocraTnueckuit napajiokca Ha ocHoBe 3akoHa [Tackans.
napajokc. CoobOmaronuecs | M3ydeHue cooOmarommxcs cocyaoB.
cocynsl. ['uapasnnyeckue | Pemenue 3amad Ha pacuéT qaBleHUs )KUAKOCTH.
MEXaHU3MBbI OO®bscHEeHrEe IPUHIIUTIA TEUCTBUS
THIPaBIMYECKOTO Tpecca, MHEBMaTHUECKUX
MaIlIHH.
AHanu3 u 00BsICHEHHE TPAKTUUECKUX CUTYAIIHH,
JEMOHCTPUPYIOIINX MPOSIBICHNUE JaBJICHUS
XKHUAKOCTHU U 3akoHa [lackans, Harpumep
MIPOIIECCOB B OPraHu3Me TpU TITyOOKOBOTHOM
HBIPSTHUU
4.3 | AtmocdepHoe ATmocdepa 3emin u DKcnepruMeHTAIbHOE OOHApYKEHUE
JlaBJICHHE aTMoc(hepHOe JaBJICHUE. aTMoc(hepHOTo JaBICHUS.

HpI/I‘{I/IHIzI CymeCTBOBaHUA

AmnHann3 1 00bSICHEHUE ONBITOB IMPAaKTHYCCKUX
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BO3YITHOW 000JIOUKH
3emun. OnbiT Toppuuesy.
N3mepenne armochepHoTO
JaBJICHUS. 3aBUCHIMOCTh
aTMOC(EepHOTO TaBJICHUS
OT BBICOTHI HaJl YPOBHEM
mops. [Tpubopsr

IUIs1 U3MEPEHUs
aTMOC(EpPHOTO 1aBICHUS

CUTYalluH, CBSI3aHHBIX C JEUCTBUEM
aTMOC(EepHOTo JaBICHUS.

OOBbscHEeHUE CyIIeCTBOBAHUS aTMOC(EPHI
Ha 3eMJIe U HEKOTOPBIX IUIAHETaxX WK €€
OTCYTCTBHUS Ha APYTHX IUTaHeTax U JIyHe.
OO0bsacHeHrEe U3MEHEHHSI TUIOTHOCTU aTMOC(hEphl
C BBICOTOM U 3aBUCUMOCTH aTMOC(EPHOTO
JABJICHUS OT BBICOTHI.

Pemenue 3anau Ha pacu€t aTMochepHOTro
JTABJICHUSL.

N3yuenue ycrpoiicTBa bapomeTpa-aHepouia

4.4

JleicTBHE KUJIKOCTH U
rasza Ha Iorpy>kKe€HHOE
B HUX TEJIO

JlencTBUE )KUIKOCTHU U rasa
Ha IOTPpYyKEHHOE B HUX
TeJ10. BeITankuBaromas
(apxumenoBa) cuiia. 3aKoH
Apxumena. [lnaBanue Te.
BoznyxonnaBanue

DKcnepuMeHTaIbHOE 0OHAPYKEHHE JIEHCTBUS
KUJKOCTH U ra3a Ha OTPYKEHHOE B HUX TeEJO.
OmnpeneneHre BEITATKUBAIOIICH CHJTBI,
JICUCTBYIOIIEH Ha TEJIO, MOTPYKEHHOE

B )KHJIKOCTb.

[IpoBenenue n 00CykJI€HUE ONBITOB,
JEMOHCTPUPYIOIIUX 3aBUCUMOCTh
BBITAJIKABAIONIEH CUJIbI, IEMCTBYIOIIEH HA TEJIO
B )KHJIKOCTH, OT 00BEMa OTPYKEHHOMN

B )KHJIKOCTh YaCTH TeJIa U OT IJIOTHOCTH
KUIKOCTH.

IIposepxa nezasucumocmu blmankugaouje
Cuvl, 0elcmayouell Ha mejo 8 HCUOKOCmu,
om maccuvl meia.

HccnenoBanue 3aBUCMOCTH Beca Teja B BOJIE

OT 00BEMA MOTPYKEHHON B KHUJIKOCTh YaCTH TEJIa.
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Pemenue 3a1a4 Ha npUMEHEHNE 3aKOHA
Apxumena u yclIoBUs IIJIaBaHUS TEIL.
Koncrtpynposanue apeomerpa ninm
KOHCTPYHUPOBAHUE JIOAKU U ONIPEICIICHUE €€
Ipy30II0ABEMHOCTH

Htoro no pazaeny

21

Pa3nen 5. PaGora u MOIHOCTH. JHeprus

5.1

Pabora 1 MouHOCTH

3

Mexannueckas padoTa.
Mo1niHoCTh

OKCIEPUMEHTAIBHOE ONPEIEICHUE
MEXaHUYECKOUN paOdOThI CUJIBI TSKECTH

IpY MaJICHUN TeJIa U CHIIbI TPEHUS

IIPY PAaBHOMEPHOM ITEPEMELICHUH TEJIa

10 TOPU30HTAJIBHON TOBEPXHOCTH.

Pacuér MomHoCTH, pa3BUBaEMOM ITPU MTOABEME
110 JIECTHUIIE.

Perenne 3a1a4 Ha pacu€T MexaHU4YECKOM pabOThI
Y MOILIHOCTH

5.2

[IpocTeie MEXaHU3MBI

[IpocTbie MEXAaHU3MBL:
pbIyar, 6JI0K, HaKJIOHHAs
IJIOCKOCTB. [IpaBuino
paBHOBECHS phlyara.
[Ipumenenue npasuia
paBHOBECHS phlyara

K 0JI0Ky. «3010TO€
npaBuiio» Mexanuku. KITJ]
MPOCTBIX MEXAHU3MOB.
[IpocTeie MEXaHU3MBI

B OBITY U TEXHUKE

OnpeneneHre BRIMTPHIIIA B CUJIE MPOCTHIX
MEXaHU3MOB Ha ITpUMEpE pbluara, MoJABUKHOTO U
HEIIOABI)KHOT'O OJIOKOB, HAKJIOHHOM IIOCKOCTH.
HccnenoBanue ycioBusi paBHOBECHS phluara.
OOGHapykeHue CBOMCTB MPOCTHIX MEXaHU3MOB

B PA3JUYHBIX HHCTPYMEHTAX U MPUCTIOCOOICHUSX,
HCIIOJIb3YEMBIX B OBITY M TEXHHUKE, a TAK¥Ke

B ’KHBBIX OpraHu3Max.

DKCHEepUMEHTAIBLHOE JJOKA3aTeIhCTBO PABEHCTBA
paboT Mpu MPUMEHEHUH MPOCTHIX MEXaHU3MOB.
Onpenenenue KII/] HaKTOHHON MJIOCKOCTH.
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Pemenune 3a1a4 Ha npuMEeHEeHUE TpaBuiIa
paBHOBecus pbryara u Ha pacuét KII1/]

5.3 | Mexanunueckas 4 MexaHuyeckasi SHeprusl. DKCTepUMEHTAIbHOE OMPEe/IeICHNE N3MEHEHUS
HEPrus Kunernyeckas u KWHETUYECKOW U NOTEHIMAIbHON SHEPTUHU TeNa
MOTEHIMAaJIbHAs SHEPTHSL. IIPU €r0 CKaThIBAHUU 110 HAKJIOHHOW TUIOCKOCTH.
[TpeBpamienue oguoro Buga | PopMysIMpoBaHUE HA OCHOBE MCCIIEA0BAHUS
MEXaHUYECKOUN dHEPrun 3aKOHA COXPAHEHUS MEXaHMYECKOM YHEPTUH.
B IPYroM. 3aKOH OO6cyxaeHue rpaHul IpUMEHUMOCTH 3aKOHA
COXPaHEHUs SHEPTUU COXPAHEHUs SHEPTUM.
B MEXaHUKE Pemenue 3a1au ¢ UCIOIb30BAaHUEM 3aKOHA
COXPAHEHUS YHEPTUU
Hroro o pazgeny 12
PesepBHoe Bpems 3
OBIIEE KOJIMYECTBO 68
YACOB I10 ITPOTPAMME
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8 KUIIACC
Ne HaumenoBanue KomnuectBo | [Iporpammuoe conepkanue | OCHOBHBIE BUJIBI I€SITEILHOCTH O0yUYaIOIIUXCS
/T pa3/iesioB U TeEM 4acoB

y4eOHOro npeaMera

Pa3gen 1. TensioBble ABJIeHUA

1.1

CtpoeHue u cBoiicTBa
BEILIECTBA

OCHOBHBI€ MTOJIOKEHUS
MOJIEKYISIPHO-KNHETHYECKON
TEOPUU CTPOCHHUS BEILECTBA.
Macca u pa3mMepbl aTOMOB U
MOJIeKYJ1. ONBITHI,
NOATBEPKAAIOIINE
OCHOBHBIE MOJIOKEHUS
MOJIEKYJISIPHO-KMHETUYECKOU
TEOPUH.

Mogenu TBEPAOTO, KUIKOTO
¥ Ta3000pa3HOTO COCTOSIHUM
BEIIIECTBA.
Kpucrannuueckue u
amopdHbIe Tena.
OOBsICHEHHE CBOMCTB ra3os,
KUJIKOCTEU U TBEPIBIX TEI
Ha OCHOBE MOJIOKEHUH
MOJIEKYJIAPHO-KUHETUYECKOU
teopun. CMauuBaHue 1
KaNWUISIPHbBIC SIBIICHHUSL.
TennoBoe pacmmpenne u
cKaTue

HaGnronenue v uHTEpIpeTalyst OnbITOB,
CBUJETEJIBCTBYIOIINUX 00 aTOMHO-MOJIEKYJIIPHOM
CTPOEHHUH BEILIECTBA: ONBITHI C PACTBOPEHUEM
Pa3IMYHBIX BEIIECTB B BOJIE.

Pemienne 3a1a4 o OLIEHUBAHUIO KOJIMYECTBA
aTOMOB WJIM MOJIEKYJI B €IMHULIE 00BEMA
BEILECTBA.

AHaJIN3 TEKCTa IPEBHUX aTOMUCTOB (Harpumep,
¢dparmenTta noamsl JIlykpeuus «O npupone
BEIICi») C U3J10KEHHEM 000CHOBAHUI aTOMHOM
TUIIOTE3bI (CMBICIOBOE UTeHHE). OLieHKa
yOeIUTENTbHOCTH 3TUX OOOCHOBAHM.
OO0nbsicHeHuEe OPOYHOBCKOTO JIBHXKCHUS, SIBIICHUS
b dy3un 1 pa3nuyuil MeXay HUIMH Ha OCHOBE
II0JIOKEHUU MOJIEKYJISIPHO-KUHETUYECKOU
TEOPHUH CTPOCHHUS BEILIECTBA.

OOBbscHEHNE OCHOBHBIX Pa3IM4YUid B CTPOCHUU
ra3oB, JKUIKOCTEU U TBEPABIX TEI

C HCMOJIB30BAHUEM MOJI0KEHUI MOJIEKYJIIPHO-
KHMHETHYECKOW TEOPUN CTPOEHHUS BEILIECTBA.
[IpoBeaeHnE ONBITOB 10 BBIPALUBAHUIO
KPUCTAJJIOB IOBAPEHHOM COJIM WIIM caxapa.

39




denepanbHas padouas nmporpamma | dusuka. 7-9 kinaccel (0a30BbIi YPOBEHB)

[IpoBenenne u 00BICHEHUE OMBITOB,
JEMOHCTPUPYIOIINX KaTWIIIPHBIC ABJICHUS U
SIBJICHUEC CMAaYUBaHHUS.

OOBsiCHEHHUE PO KAITWJIISIPHBIX SBJICHUI

JJIs1 IOCTYIUICHUS BOJIbI B OPTaHU3M PaCTEHHUIA.
HaGnronenue, mpoBeneHne U 00bICHEHHE
OITBITOB 110 HAOJIIOICHUIO TEIIJIOBOTO
pacIMpeHus ra3oB, )KUJAKOCTEN U TBEPABIX TEIL.
OObsicHeHHE coXpaHeHUsI 00BEMA TBEPIBIX TEI,
TEKY4YECTH KUAKOCTH (B TOM YHUCIIC, PA3HULIbI

B TEKYUYECTHU JIJIsl Pa3HbIX KUJIKOCTEMN),

JIaBJICHUS ras3a.

[IpoBeneHne onbITOB, AEMOHCTPUPYIOLINAX
3aBHCHMOCTb JIaBJICHUS BO3yXa OT €ro o0béMa 1
HarpeBaHUs WIKM OXJIaXACHUS, U UX OOBbSICHEHUE
Ha OCHOBE aTOMHO-MOJICKYJISIPHOTO YUECHHUS.
AHaIU3 NPaKTUYECKUX CUTYAIUi, CBI3aHHBIX

CO CBOMCTBaMHU ra30B, JKUIKOCTEU U TBEPABIX TEI

1.2

TerutoBbie MPOLECCHI

21

Temneparypa. CBs3b
TEMIIEPATYPBI CO CKOPOCTHIO
TEIJIOBOTO JIBU>KEHUS
yacTul. BHyTpeHHss
sHeprus. CrnocoObl
VU3MEHEHUs BHYTPEHHEN
JHEPIuu: TEIIonepeaada u
coBepieHne padoTsl. Buabl
TEILIONEpEaauH:

O06o0cHOBaHKE TTPABUII U3MEPECHHSI TEMITEPATYPhI.
CpaBHeHHE pa3IMYHBIX CIIOCOO0B U3MEPEHUS U
IIKaJI TeMIIePaTypHI.

Habmronenne u o0bSICHEHHE ONBITOB,
JIEMOHCTPUPYIOITNX U3MEHEHNE BHYTPCHHEH
SHEPTUHU TeJa B PE3yNIbTaTe TEIIONepeIauu 1
pabOoThI BHEITHUX CHII.

HaOmronenne u oObsICHEHHE OIBITOB,
00CYXKIeHUE MPAKTUYECKUX CUTYyaIluH,
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TEIIONPOBOHOCTb,
KOHBEKIIUS, U3JTyYEHHUE.
KonnuecTBo TennoTsL.

VY nenbHasg TENI0EMKOCTh
BellecTBa. TermiooOMeH u
TEIIOBOE PABHOBECHE.
YpaBHEHUE TEILIOBOTO
Oananca. [1naBnenue u
OTBEPACBAHUE
KPUCTAINTNYECKUX BEILIECTB.
VY nenpHas Terora
TIJIABJICHHUS.
[TapooGpazoBanue u
KoHAeHcauus. Mcrapenue.
Kunienune. Y nenpHas
TEIJI0Ta MapooOpa3oBaHUs.
3aBUCHUMOCTh TEMIIEPATYPHI
KUIIEHUS OT aTMOC(EepHOTo
JABIICHUSL.

BnaxnocTs Bo3yxa.
DHeprus TOIIMBA.

VY nenbHas TeroTa
CrOpaHusl.

[TpuHumbE paboThl
TerioBbiX Aurarenein KI1J]
TEIUIOBOTO JBUTATES.
TennoBble IBUTATENH U

JEMOHCTPUPYIOIINX PA3TUYHbIE BUIBI
TeruIonepeaaun: TeIIONPOBOAHOCTD,
KOHBEKIIUIO, U3JIyYCHHE.

UccnenoBanue saBieHus TE1000MeHa

IPY CMEIIUBAHUM XOJIOHON U ropsiueid BOJIBI.
Habumroienue yctaHOBIEHHS TEIIIOBOTO
PaBHOBECHS MEXKIY TOpsiuel U XOJIOAHON BOJIOM.
Onpenenenue (M3MEpEeHNE) KOTUYECTBA
TEIUIOTHI, TOJIYYEHHOI'O BOJIOM MTPH TEIII000MEHe
C HarpeThIM METAJUIMYECKUM LUIUHIPOM.
Omnpenenenue (U3MEPEHUE) yIETbHON
TEIUIOEMKOCTH BEILIECTBA.

Pemenwe 3amay, CBA3aHHBIX C BBIYUCICHUEM
KOJIMYECTBA TEIJIOTHI U TEIUIOEMKOCTH

IpH TETJI000MEHE.

AHaJIN3 CUTyalluid PAKTUYECKOTO
UCIOJIb30BaHUS TEIJIOBBIX CBOMCTB BEILIECTB U
MaTepuasoB, HAIPUMED, B LIETAX
HEProcOepPeKEHUS: TEIIIION3OIAIINA,
sHeprocoOeperarIre KpoIIli,
TEPMOAKKYMYJIATOPHI U T. 1.

Habmronenue siBjeHui ncapeHus u
KOH/ICHCALIUH.

HccnenoBanue mporecca uCapeHus
PA3JIUYHBIX )KUJIKOCTEM.

OObscHeHUE SIBICHUNA UCTIAPEHUS U
KOH/ICHCAllMu Ha OCHOBE aTOMHO-
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3alIUTa OKPYKAKOIIEH
Cpelbl.

3aKOH COXpaHEHHUS U
MPEeBPAIEHUS SHEPTUN
B TEIUIOBBIX MTPOLIECCAX

MOJICKYJIIPHOTO YICHHUSI.
HabGntonenue u 00bsicHEHHE Mpoliecca KUIEHus,
B TOM YHCJIE 3aBUCUMOCTH TEMITEPATYyPhI
KUTICHHSI OT JABJICHHS.

Onpenenenue (M3MEpeHNE) OTHOCUTETBHOM
BJIQYKHOCTH BO3/1yXa.

HaGnronenue nporiecca miaBieHus
KPUCTAJUIMYECKOTO BEIIECTBA, HATIPUMED, JIb/IA.
CpaBHEHUE MTPOLECCOB IIABJICHUS
KPUCTAJUTMYECKHUX TET U Pa3MITUCHUS

IPU HarpeBaHUU aMOP(PHBIX TEJL.

Ornpenenenue (M3MEepeHKE) YASTbHON TETIOTHI
TIJTABJICHUS JIBJIA.

OObsicHEHUE SBIICHUH TUTABICHUS H
KpUCTAJUIU3AIIUU HA OCHOBE aTOMHO-
MOJIEKYJIIPHOTO yUEHHUS.

Pemenne 3a1a4, CBSI3aHHBIX C BBIYUCIICHUEM
KOJIMYECTBA TEIUIOTHI B MpoOIIeccax
TEeTIoNepeauu MpH TUIABICHUH U
KPUCTAJUTU3AIIH, UCTIAPSHUH U KOHJICHCAIIUH.
AHau3 CUTyaluii MPakKTUYECKOT0 IPUMECHCHUS
SIBJICHHUM TUJIABJICHUS U KPUCTAJUIN3AIINH,
HaIpUMep, MOTYICHUE CBEPXUUCTHIX
MaTepHayioB, COJIEBas TPEJIKa U Jp.

AHanu3 paboTsl 1 00BICHEHHE TPUHITUTIA
JEUCTBUS TEILJIOBOTO JIBUTATEJIS.

Brluucnenue KoJu4yecTBa TeIIOThI,
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BBIJICJISIIONIETOCS ITPU CTOPAHUU Pa3IMYHBIX
BU0B ToruuBa, U KIIJI asurarens.
OO0cyx1eHue 3K0JIOrHYECKUX TTOCIEeICTBUI
WCII0JIb30BaHU JIBUTATEICH BHYTPEHHETO
CrOpaHMsi, TEIIOBBIX U TUIPOIICKTPOCTAHIINI

Htoro no pazaeny

28

Pa3nen 2. JnekTpuueckue u

MarHuTHbIC ABJICHUA

2.1 | DnexkTprueckue
3apsbl.
3apsKEHHBIE Tella U
UX B3aMMOJICHCTBHS

7

DIIeKTpU3aLUS TEN.

JIBa poaa 3JIEKTPUYECKHUX
3apsaoB. Bzanmonencreue
3apsHKEHHBIX TETT.

3akoH Kynona (3aBUCUMOCTh
CHUJIBI B3aUMOJEHUCTBUSI
3apsHKEHHBIX TeJl

OT BEJIMYMHBI 3apsI0B U
PaCCTOSIHUS MEXIY Telamu).
DIIEKTPUYECKOE TOJIE.
Hanpsxkénnocts
3JIEKTPUYECKOTO TOJIS.
[IpuHUMI cyneprno3uuun
AJIEKTPUYECKUX TTOJIEU

(Ha KAYECTBEHHOM YPOBHE).
Hocurenu snekrpuyeckux
3aps0B. DJIEMEHTAPHBIN
BJIEKTPUYECKUN 3apsil.
CrtpoeHnue aroma.
[IpoBoHUKY 1

Habmronenue u npoBeieHUE OMBITOB

I10 BJICKTPU3AIMHU TEJ IIPU COTPUKOCHOBEHUH U
VHIYKIHUEH.

HaOmronenne n 00bICHEHHE B3aUMOICHCTBHS
OJHOUMEHHO Y PAa3HOUMEHHO 3aPSKEHHBIX TEI.
OObsicHEHUE IPUHLIMIIA IEUCTBUS SJIEKTPOCKOA.
OObsicHEeHUE SIBJICHUMN DJICKTPU3AILNU

IIPU COIPUKOCHOBECHUU TEJI U UHIAYKIIUEHU

C MCIT0JIb30BaHUEM 3HAHUN O HOCUTEIISIX
BJIEKTPUYECKUX 3aPsIIOB B BEIIECTBE.
Pacnio3naBanue u 00ObSICHEHHE SIBIIEHUI
3JIEKTPU3ALMU B TIOBCEHEBHOM KU3HMU.
HaOmronenne n 00bICHEHHE OIBITOB,
WJUTIOCTPUPYIOLINX 3aKOH COXPAHEHUS
3JIEKTPUYECKOTO 3apsa.

Habmntonenue onpIToOB O MOJICTUPOBAHUIO
CHIJIOBBIX JIMHHUM 3JIEKTPUYECKOTO IMOJIS.
HccnenoBanue AeUCTBUSA DIEKTPAUECKOTO TTOJIA
Ha MPOBOJIHUKH U JUBJIEKTPUKHU
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TUBJIEKTPUKU. 3aKOH

COXPAaHCHHA SJICKTPHUICCKOT'O

3apsiia

2.2

IlocTosTHHEII
AJIEKTPUYECKUN TOK

20

DJIEKTPUUECKUM TOK.

Y ci1oBus CyleCTBOBaHUS
AJIEKTPUUYECKOTO TOKa.

M CTOYHMKM TOCTOSTHHOTO
TOKa. /lencTBust
AJIEKTPUYECKOTO TOKa
(TernoBoO€, XMMUYECKOE,
MarHuTHOE).
DJIEKTPUUECKHUI TOK

B KHJIKOCTSIX M Ta3ax.
DJIEKTpUYECKAS 1IEMb.
Cuna Toka. DJIEKTpHUUYECKOe
HanpsiKEeHHE.
ComnpoTusiienue
MPOBOJIHUKA. Y IEJIBHOE
COIIPOTHBJICHHE BEIIECTRA.
3akoH OMa JiJ1g yyacTka
nemnu. IlocineqoBarenbHOE U
napajijieJIbHOE COCIMHEHUE
MIPOBOTHUKOB.

Pab6ora u MmomHOCTH
AJIEKTPUUYECKOTO TOKA.
3akon J[xoyns—JIenna.
DJIEKTPUYECKHE LIETH U

HaGnronenue pa3inuuHbIX BUIOB JIEHCTBUS
AJIEKTPUYECKOTO TOKA U OOHAPYKEHUE ITUX
BUJIOB JICHCTBUS B IOBCEHEBHOM KU3HHU.
Hab6nroeHue BO3SHUKHOBEHHUS Ta30BOTO paspsiia
Y 3JIEKTPUYECKOTO TOKA B KUJIKOCTHU

COopka ¥ UCTIbITAaHUE DIIEKTPUUYECKOH 1IeTTH
MMOCTOSIHHOTO TOKa.

N3mepenune cuibl TOKa aMIIEPMETPOM.
N3mepenne aneKTpu4ecKoro HarpsKeHUs
BOJIbTMETPOM.

[IpoBenenue u 00BICHEHUE OTIBITOB,
JEMOHCTPUPYIOIINX 3aBUCUMOCTh
AIEKTPUYECKOTO COMTPOTUBIIEHUS IPOBOJHUKA
OT €r0 JUIMHBI, TIJIOMIaAN ONEPEYHOr0 CEUEHUS
Y MaTepuaa.

HccnenoBanune 3aBUCUMOCTH CUJIBI TOKA,
IPOTEKAIOIIETO YEPE3 PEZUCTOP,

OT CONPOTUBJICHUSI PE3UCTOPA U HANIPSIKEHUS
Ha PE3UCTOpE.

[IpoBepka npasuiia ClI0KEHUS HAPSYKEHU N
MIPH MOCJIEI0BATETLHOM COEUHEHUH JBYX
PE3UCTOPOB.

[IpoBepka npaBuiia Iy1si CHIIBI TOKA

IIPU NapaJUIEIbHOM COEAUHEHNN PE3UCTOPOB.
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OTPEOUTEH
AJIEKTPUIECCKOM SHEPTUU
B ObITy. KopoTkoe
3aMBIKaHHE

AHaJIN3 CUTYAIUi OCJIEI0BATENBHOTO U
NapajuieIbHOTO COEUHEHHUS] IPOBOJHUKOB

B JIOMAIIIHUX JICKTPUUECKHUX CETSIX.

Pewenne 3anau ¢ ucnosibzoBanueM 3akoHa Oma
u hopMyI pacuéTa IEKTPUIECKOro
CONIPOTHBJIECHUS NP MTOCIEA0BATEIBHOM U
IapaJyICIbHOM COEAUHEHUH IPOBOIHUKOB.
Omnpenenenne pabOThI JIEKTPUUECKOTO TOKA,
IIPOTEKAIOIIETO YEPES PESUCTOP.

OnpeneneHne MOIHOCTH 3JIEKTPUIECKOTO TOKA,
BBIJICIISIEMOM HA PE3UCTOPE.

HccnenoBanue 3aBUCUMOCTH CUIIBI TOKA Yepes
JaMIIOYKY OT HaNpspKeHUs Ha Hel. OnpeneneHue
KII/l narpeBarens.

Uccnenosanue npeoOpazoBaHus JHEPTUU

IIPU NOBEME I'Py3a JICKTPOIABUTATEIEM.
OObsicHEHUE YCTPOICTBA U MPUHIIAIIA JIEHCTBUS
JIOMAIITHUX JIEKTPOHATPEBATEIIbHBIX MPHUOOPOB.
OO0bsicHEHUE TPUYUH KOPOTKOTO 3aMbIKaHUS U
IIPUHIIUIIA JEUCTBUS IUIABKUX MIPEIOXPAHUTEIICH.
Pemenue 3amau ¢ ucrnonap30BaHMEM 3aKOHA
Jixoynsa—Jlenua

2.3

MarHuTHbIC SIBJICHUS

ITocTosiHHBIE MAarHUTHI.
B3aumoneiicteue
IMOCTOSIHHBIX MarHUTOB.
MarsauTtHoe noiJie.
MarauTHOE 1oJIe 3eMIIN

HccnenoBanue MarHUTHOTO B3aMMOJICHCTBHS
MMOCTOSIHHBIX MarHuTOB.

N3ydyeHne MarHuTHOTO MOJIs1 MOCTOSTHHBIX
MarHuTOB MIPU UX 00BbEAMHEHNUU U Pa3JICIICHUH.
HccnenoBanne MarouTHOTO B3aUMOECHCTBUS
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U €ro 3HauCHHuE IS KU3HU
Ha 3emiie. OnbIT Dpcrena.
MarsuTHOE moJje
3JIEKTPUYECKOTO TOKA.
[Ipumenenue
3JIEKTPOMAarHuTOB

B TeXHUKE. JlericTBUE
MarHUTHOTO MOJIS

Ha MMPOBOJHUK C TOKOM.
DIIEKTPOBUTATENb
IIOCTOSIHHOTO TOKa.
Hcnonb3oBaHue
BJICKTPOJABUTATEIICH

B TEXHUYECKHUX YCTPOMUCTBAX
Y Ha TPAHCIIOPTE

IIOCTOSTHHBIX MarHUTOB.

N3ydeHnne MarHuTHOTO MOJISl TOCTOSTHHBIX
MarHUTOB MPHU UX OOBbETUHEHUH U PA3ACICHUHU.
[IpoBeneHrEe ONMBITOB MO BU3yAIM3aLUH MOJIS
IIOCTOSTHHBIX MAarHuTOB.

N3ydenue sBaeHNs HAMArHUYUBAHYS BEILIECTBA.
HccnenoBanue AeMCTBUS JIEKTPUYECKOIO TOKA
Ha MarHUTHYIO CTPEJIKY.

[IpoBeneHne ONBITOB, AEMOHCTPUPYIOLIUX
3aBUCUMOCTb CWJIBI B3AUMOJCHCTBHS KaTYyIIKN
C TOKOM ¥ MarHuTa OT CWJIbI U HallpaBJICHUS TOKa
B KaTyIIIKE.

AHaJIN3 CUTyallMi NPAKTUYECKOTO PUMEHEHNUS
3JIEKTPOMArHUTOB (B OBITOBBIX TEXHUYECKHX
YCTPOMCTBAX, MPOMBIIIJIEHHOCTH, METULIUHE).
N3ydyenue nencTBrss MAarHUTHOTO TOJIS

Ha ITPOBOJHUK C TOKOM.

N3ydenune nercTBUs JIEKTPOABUTATENS.
N3amepenue KIIJI anexkTpoasurarebHON
YCTaHOBKH.

Pacrio3dnaBanue 1 aHaIU3 pa3IM4YHBIX
MIPUMEHEHUH AJIEKTPOIBUTATEIICH

(TpaHcmopT, OBITOBBIE YCTPOMCTBA U JIP.)

2.4

DJIEKTpOMAarHuTHas
WUHTYKIIAS

OnbiTel @apajes. SABneHue
AJIEKTPOMArHUTHOM
uHaykuuu. [Ipasumno Jlenua.
DJIEKTPOreHepaTop.

OTIBITHI 11O UCCIIEAOBAHUIO SIBJICHUS
BJIEKTPOMArHUTHON UHIAYKIIMU: UCCIIETOBAHUE
V3MEHEHU 3HAYCHUS U HAIPABIICHUS
MHAYKIIMOHHOTO TOKa
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CnocoObl oJTy4eHUs
AIIEKTPUICCKOM SHEPTHH.
DIIEKTPOCTaHIIUU

Ha BO300OHOBIISIEMBIX
UCTOYHHUKAX YHEPTUH

Hroro 1o pazaeny 37
Pe3epBHOE Bpems 3
OBUIEE KOJIMYECTBO 68
YACOB I10 ITPOTPAMME
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9 KUIACC
Ne HaunmenoBanue KoanuectBo | IIporpammuoe conepxanue | OCHOBHBIE BUJIBI IEATEILHOCTH O0yUYaIOIINUXCS
/T pa3liesioB U TeM 4acoB

y4eOHOTro IpeamMeTa

Pa3n

e 1. MexaHu4yeckKue AiBJICHUSA

1.1

Mexannyeckoe
JIIBHOKEHHE U CIIOCOOBI
€ro OIMUCAHUS

10

MexaHn4YecKOe IBIKEHHUE.
MarepuanbHasi TOUYKa.
Cucrema otcuéra.
OTHOCUTENBHOCTD
MEXaHUYECKOTO JBHKEHUS.
PaBHOMepHOE
IIPSIMOJIMHENHOE JIBUKEHHUE.
Hepasnomepnoe
IIPSIMOJIMHEWHOE JIBUKEHHUE.
Cpennsisi 1 MTHOBEHHasI
CKOpOCTB TeJa Ipu
HEPaBHOMEPHOM JIBUKCHUHU.
Yckopenue.
PaBHOyCKOpEHHOE
MPSMOJIMHEWHOE JBUKEHUE.
CB00OIHOE T1aJIEHUE.
Omngitel [Nanumnes.
PaBHOMEpHOE 1BHKEHHE

110 OKPYKHOCTH.

[Iepuon u yacrora
obOpamenus. Jlunelinas u
YIJIOBasi CKOPOCTH.

AHanmu3 1 00CyXJICHUE Pa3TMIHBIX TPUMEPOB
MEXaHUYECKOTO JIBUKCHHUSI.

OOcyxaeHue rpaHul] IPUMEHIMOCTH MOJCIN
«MaTepuabHas TOUKay.

Onucanre MEXaHU4EeCKOTO ABUKCHUS
paznuYHBIMU crioco0aMu (ypaBHEHUE, TabIuIa,
rpaduk).

AHanm3 )KU3HEHHBIX CUTYaIINH, B KOTOPBIX
MPOSIBIISIETCS] OTHOCUTEIBHOCTh MEXaHUYECKOTO
JIBUKCHUS.

Hab6nronenne MexaHn4ecKoro ABUKEHUS Tela
OTHOCHUTEJIHLHO Pa3HBIX TEJI OTCUETA.
CpaBHeHUe IMyTel U TPACKTOPUM IBUKEHUS
OJTHOTO M TOTO K€ TeJla OTHOCUTEIHLHO Pa3HBIX
TEJI OTCUYETA.

Amnanu3 Tekcta ["anmmest 00 OTHOCUTETBLHOCTH
JIBIKEHUS;, BHITIOTHEHHE 33JaHUH 110 TEKCTY
(CMBICIOBOE UTEHHE).

Omnpenenenue cpeHel CKOPOCTH CKOJIbKEHUS
OpycKka WM IBWKCHUS IIapyKa 110 HaKJIOHHOU
MIJIOCKOCTH.

AHanu3 1 00CcyXaeHue CrocoooB
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[lenTpocTpemMuTENBHOE
yCKOpEHHue

MPUOIMKEHHOTO ONPE/IETICHNUS MTHOBEHHOM
CKOPOCTH.

OmnpeneneHue CKOpOCTH PAaBHOMEPHOTO
JBYOKEHUS (IIapyKa B )KUAKOCTH, MOJICIIH
AIEKTPUIECKOTO aBTOMOOWIIS | T. 1I.).
OnpeneneHue NyTH, MPOUIEHHOTO 3a JaHHBIN
MIPOMEKYTOK BPEMEHH, U CKOPOCTH TeJa

1o rpauKy 3aBUCUMOCTH MMYTH PABHOMEPHOTO
JIBOKCHUSL OT BPEMEHH.

OO6cyxKaeHue BO3MOKHBIX TPUHIIUIIOB
JEUCTBUS TPUOOPOB, UBMEPSIOIIUX CKOPOCTh
(CIUIOMETPOB).

Briuncnienue myTy ¥ CKOpOCTH TIPU
PaBHOYCKOPEHHOM MPSMOJUHEUHOM JBUKCHUN
Tena.

OmnpeneneHue TPOMICHHOTO MYTH U YCKOPEHUS
JIBM>KCHUS TeJia 1o rpaduKy 3aBUCUMOCTH
CKOPOCTH PaBHOYCKOPEHHOTO MPSMOJIUHEHHOTO
JIBU>KEHUS T€Ia OT BPEMEHHU.

IIposepra cunome3swl. ecu

npU PaBHOYCKOPEHHOM OBUNCEHUU

Oe3 HauanbHOU CKOPOCMU NYMU OMHOCAMCAL
KaK psi0 HeUémHbIX Yuces, mo
COOmMEemcmeyouue NPOMedNCymKu 8pemeHu
O0OUHAKOBYL.
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OmnpeneneHne yCKOPEeHUs Tea

IIPU PABHOYCKOPEHHOM JBUKEHUU

10 HAKJIOHHOM TVIOCKOCTH.

N3mepenue neproja v 4acToThl 0OpalieHHs
TeNa M0 OKPY>KHOCTH.

Omnpenenenne CKOPOCTU paBHOMEPHOTO
JBUYKEHUS TeJa M0 OKPY>KHOCTH.

Pemenue 3a1ay Ha onpeesieHne
KMHEMATHUYECKHUX XapaKTEPUCTUK
MEXaHUYECKOTO ABMKEHUS PA3JIMYHBIX BUJIOB.
Pacno3naBanue u npuOIMKEHHOE ONTUCAHUE
pPa3IMYHBIX BUJOB MEXAHUYECKOTO JIBHIKEHHUS
B MIPUPOJIE U TEXHUKE (Ha MpUMepax CBOOOIHO
NaJaroluX TeJ, IBMKEHUS )KUBOTHBIX,
HEOECHBIX TeJl, TPAHCIIOPTHBIX CPEJICTB U Ap.)

1.2

B3aumoneiictBue Tei

20

[Iepseb1it 3akoH HproTOHA.
Bropoii 3akon HeroToHa.
Tperuit 3akoH HproToHa.
[IpuHuMn cynepnosuuuu
CHJL.

Cuna ynpyroctu. 3aKOH
I'yka. Cuna TpeHus: cuia
TPEHUS CKOJIBKEHUS, CUJIa
TPEHUS MOKOSI, IPYTHUE BUIbI
TPEHUSL.

Cuina TSXKeCTH U 3aKOH
BCEMHUPHOTO TATOTEHHS.

Habmronenue u 00CyXI€HUE OIBITOB

C IBMKEHHEM TeJla IPU YMEHBIIIEHUH BIIMSTHUS
JIPYTHUX TEJ, MPETSITCTBYIOMNX JBHKCHUIO.
Amnanm3 Texcrta ['anuies ¢ onmucaHueM
MBICJICHHOT'O SKCIIEPUMEHTA,
000CHOBBIBAIOIIETO 3aKOH HHEPIIHH;
BBITIOJTHCHHE 33JIaHUH 10 TEKCTY (CMBICTIOBOE
YTEHHE).

OOcyXaeHne BO3MOKHOCTH BBITIOJTHCHHUS
3aKOHA WHEPIIMH B PA3IMYHBIX CHCTEMax
OTCUETA.

HabOmronenue u o0Cyxa1eHue MEXaHUIECKUX
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Y ckopenue cBOOOIHOTO
najeHus. [[BiyKeHue MIaHeT
Bokpyr Connua. [lepBas
KOCMHUYECKAsI CKOPOCTb.
HeBecoMocTs u neperpy3ku.
PaBHOBeCcHE MaTepranbHOU
TOYKU. AOCOIIOTHO TBEPI0E
Tesio. PaBHOBecue TBEPAOTO
TeJla C 3aKPEIIEHHON OChIO
BpaueHus.. MOMEHT CHUIIBI.
LenTp TsKecTn

SABJICHUH, TPOUCXOJAIIUX B CUCTEME OTCUETA
«Tenexka» npu €€ paBHOMEPHOM

1 YCKOPEHHOM JIBUKEHUN OTHOCUTEIBHO
KabuHeTa QU3UKH.

JlelicTBHS C BEKTOpaMU CHJI: BBITIOJTHEHHE
3aIaHUH IO CJIOYKEHHIO U BBIYUTAHUIO
BEKTOPOB.

HaOmnronenue u/unu npoBeieHUE OMBITOB,
JEMOHCTPUPYIOLIUX 3aBUCUMOCTDb YCKOPEHUS
TeJ1a OT NPWIOKEHHON K HEMY CHJIBI 1 MACChI
Tela.

AHanu3 1 00bsCHEHUE SBJICHUIN

C MCIIOJIb30BAHUEM BTOPOTO 3aKOoHAa HbroTOHA.
Pewenue 3aa4 ¢ uCroiab30BaHUEM BTOPOTO
3akoHa Hpr0TOHA M mpaBuIIa CIOKEHUS CUIIL.
Onpenenenue KECTKOCTH NMPYKUHBI.

AHanu3 cuTyaluii, B KOTOpPbIX Ha0JII01at0TCA
yrnpyrue negopManuu, u uX 00ObsICHEHUE

C UCIIOJIb30BAHUEM 3aKOHa ['yka.

Pewenne 3a1a4 ¢ NCTIOIB30BaHUEM 3aKOHA
I'yka.

HccnenoBanue 3aBUCUMOCTH CHIIBI TPEHUS

CKOJIBXKCHHSA OT CUJIbl HOPMAJIBHOI'O JaBJICHMUA.

OO6cyx1eHne pe3ynbTaToB UCCIEIOBAHMUS.
Omnpenenenue k03 GUIIMEHTA TPSHUS
CKOJIb)KEHUSI.

W3mepenue cuibl TPEeHUs TTOKOS.
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Pemenue 3a1a4 ¢ uicnoab30BaHreM (POPMYITBI
JUTSL CUITBI TPEHUSI CKOJIbXKEHMUS.

AHanu3 IBUKEHHUS TEJ TOJIBKO MO IEHCTBUEM
CWJIBI TSIKECTH — CBOOOIHOTO MaJICHUSI.
OObsicHEHUE HE3aBUCUMOCTH YCKOPEHUS
CBOOOTHOTO MaIeHUsI OT MACChI TeNa.

O1ieHKa BETMYUHBI CHJIBI TATOTCHMUS,
JNEUCTBYIOIIEH MEXK]Ty IBYMsI TEIaMu

(11 pa3HBIX Macc).

AHanu3 IBMKEHUS HEOECHBIX Tell

MO/ ICCTBUEM CHUJIbI TATOTCHUS

(C MCTIOB30BaHUEM JIOTIOJTHUTEIIBHBIX
HMCTOYHUKOB HH(POPMAIIUH).

Pemienue 3aa4 ¢ MCMOIB30BaHUEM 3aKOHA
BCEMHPHOTO TATOTEHUS U (DOPMYIIBI

JUISL pacy€Ta CUJIbI TSDKECTH.

AHaJN3 OPUTrMHAIILHOTO TEKCTA,
ONMCHIBAOIIETO MPOSIBJICHUS 3aKOHA
BCEMUPHOTO TATOTECHMUS; BBITIOJTHEHUE 3a]JaHUM
10 TEKCTY (CMBICIIOBOE YTEHUE).

Hab6nronenue u 06Cy)1eHUE OIBITOB

110 U3MEHEHUIO BECa TeJla TP YCKOPEHHOM
JIBU>KEHUU.

AHan3 yclI0OBU BOSHUKHOBEHHUSI HEBECOMOCTH
U TIepErpy3KH.

Pelienue 3a1a4 Ha onpeielieHue Beca Tena

B Pa3JIMYHBIX YCIOBUSX.
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AHanu3 cui, JeHCTBYIOIUX Ha TEIO,
MOKOSIIIIEECs] Ha OTOpeE.
OrnpeneneHue UEeHTpa TAKECTH PA3IMYHbBIX Tell

1.3.

3aKOHBI COXpaHCHHUA

10

Nmnynbce Tena. U3MeHeHue
UMITyJIbca. IMIyJibC CHIIBI.
3aKOH COXpaHEHHUS
uMITyJbca. PeaktuBHoe
JBUKCHHUE.

Mexanuueckas pabora u
MOIIHOCTh. PaboTa cun
TSXKECTH, YIIPYTOCTH,
TpeHus. CBsI3b SHEPTUU U
paboTsl. [loTeHnmanbHas
SHEPrus Teja, HOoJIHITOro
HaJl IOBEPXHOCTHIO 3€MJIH.
[TorenunanbHas 3HEPrUs
CXKaTOW MPY>KUHBI.
Kunernueckas sneprusi.
TeopeMa 0 KHHETUYECKOM
SHEPruu. 3aKOH COXPaHEHUS
MEXaHUYECKON DHEPruu

HaoOmronenue u o0cyx aeHHEe ONBITOB,
JEMOHCTPUPYIOLIUX MEPENAdy UMITYJIbCA

IIPY B3aUMOJECICTBUY TeJl, 3aKOH COXPAHEHUS
MMITYJIbCa MPU a0COMIOTHO YIPYTOM U
HEYNPYroM B3aUMOJEICTBUU TEN.

AHann3 cuTyanui B OKPYKaroIEn KU3HU

C MCIIOJIb30BAHUEM 3aKOHA COXPAHEHUS
UMITYJIbCA.

Pacnio3HaBaHue sIBIE€HUS PEAKTUBHOIO
JIBI)KCHUS B IPUPOJIE U TEXHUKE.
[IpuMeHeHne 3aK0Ha COXPaHEHUs UMITYJIbCa
JUUIs pacu€Ta pe3yJabTaTOB B3aUMOJACHCTBUSA TEI
(Ha mpuMepax HEeyIpyroro B3anuMoIeHCTBUSI,
YIPYroro HEHTPAIbHOIO B3aUMOJIEUCTBHS IBYX
OJIMHAKOBBIX TE€Jl, OTHO U3 KOTOPBIX
HETIOJIBUXKHO).

Pemenue 3a1a4 ¢ MCNIOJIb30BaHUEM 3aKOHA
COXPaHEHUS UMITYJIbCA.

Omnpenenenre paboThl CUIIBI YIPYTOCTH

IIPU MOJBEME TPYy3a C UCIIOJIb30BAaHUEM
HEMOJIBUYKHOTO U MOABMXHOTO OJIOKOB.
N3mepenue MOIIHOCTH.

N3mepeHre NOTeHIMaIbHON YHEPTUU YIIPYTO
nehopMUPOBAHHON MPYKUHBI.

53



denepanbHas padouas nmporpamma | dusuka. 7-9 kinaccel (0a30BbIi YPOBEHB)

W3mepeHne KWHETUYECKOW SHEPTUU TeNa

110 JUIMHE TOPMO3HOTO IIYTH.
DKCNEepUMEHTAIIBHOE CPABHEHNE U3MEHEHUS
MOTECHIMAIBHON U KUHETUYECKOW SHEPTHUM TEa
IIPU ABVKEHHUU 110 HAKIIOHHOW INIOCKOCTH.
DKcnepuMeHTAIbHAS TPOBEPKA 3aKOHA
COXPAaHEHUS MEXaHUUYECKON YHEPTUU

py CBOOOJHOM Ma/ICHHH.

IIpuMeHenne 3aK0Ha COXpaHEHUs
MEXAHUYECKOM YHEPTUU JJIsl pacyéTra

MOTEHINAJIbHON Y KHHETUYECKOU YHEPTUM Tea.

Pemenue 3aJa4 C UCIIOJIb30BAHUEM 3aKOHaA
COXpaHCHUA MEXaHUYECKOM OHCPIUHA

Hror

0 TIO pa3zeiry

40

Pa3nen 2. MexaHnuyecKue Ko

JIe0aHUA U BOJIHBI

2.1

MexaHnueCcKue
KOJIcOaHus

7

KonebarensHOE ABUKEHHE.
OCHOBHBIE XapaKTEPUCTUKHU
KOJIeOaHMIi: mepuo,
4acToTa, aMILTUTY/1a.
Marematnyeckuii u
MPYXUHHBIN MasiTHUKY.
[IpeBparmenue sHeprun
pHu KojebaTeIbHOM
JIBKEHUH.

3aryxatonue KoeOaHusl.
BoinyxneHnsie koaeOaHus.
Pe3onanc

HaOmronenne koyiebanuii mox JEUCTBUEM CHUII
TSHKECTU U YIIPYTOCTU U OOHAPYKEHUE
MOA0OHBIX KOJIEOAHUH B OKPY’KAIOIIEM MUPE.
AHanu3 kojie0aHuM rpy3a Ha HUTU U

Ha npyxuHe. OnpeeneHne 4acTOThI
KOJICOaHHMI MaTeMaTHYECKOTO U TPY>KMHHOTO
MasITHUKOB.

Hab6nronenue u 00bSICHEHHE SBICHHUS
pe30oHaHca.

HccnenoBanre 3aBUCUMOCTH IIEpHUoaa
KoJIeO0aHU# MOABEIICHHOTO K HUTH Ipy3a

OT JIJTMHBI HUTH.
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[IpoBepka HE3aBUCUMOCTH MEPHOJIa KOJICOAHMI

rpysa, ioaBCiCcHHOIO K JICHTC, OT MaCCHI I'py3a.

HaOnronenue u o0CykaeHUE ONBITOB,
JIEMOHCTPHUPYIOIINX 3aBUCUMOCTb MTEPHOIa
KOJICOaHMI MPYKMHHOTO MAasSTHUKA OT MACCHI
rpy3a U )KECTKOCTH MPY>KUHBI.

[IpumeHeHrne MaTeMaTHIECKOTO U TIPYKUHHOTO
MasTHUKOB B KQYECTBE MOJIEJICH JJI ONMUCAHUS
KoJIe0aHU# B OKPY’KaIOIIEM MUDE.

Pemenune 3ana4, CBSI3aHHBIX C BRIYUCICHHEM
WJIM OIIEHKOW YacTOTHI (TIEpHo/ia) KojieOaHu
Hszmepenue yckopenus c60600H020 nadeHUsl

2.2

Mexannyeckue
BOJIHBI. 3BYK

MexaHu4eCcKHUe BOJIHBI.
CBoiiCTBa MEXaHUYECKUX
BOJIH. [IpoonbHbIE U
MOIEPEYHbIC BOJIHBIL. [[mnHa
BOJIHBI U CKOPOCTb €€
pacnpoCTpaHEHHs.
MexaHu4eCKHUe BOJTHBI

B TBEPJIOM TelIE,
CEMCMUYECKHUE BOJIHBI.
3ByK. ['pOMKOCTb 3BYyKa 1
BbICOTa TOHA. OTpakeHHE
3Byka. MHdpa3Byk u
yIbTPa3BYK

OOHapyXeHUE ¥ aHAJTU3 BOJTHOBBIX SIBJICHHM
B OKPY’KaIOIIEeM MHpE.

HaOmronenue pacrpocTpaHeHUs TPOAOTbHBIX
Y TIOTIEPEYHBIX BOJIH (Ha MOJICNIN) U
oOHapy>KeHHE aHAJIOTUIHBIX BUI0B BOJIH

B IIpUpOJi€ (3BYK, BOJHBI HA BOAE).
Brraucnenve qiiHbI BOJTHBI M CKOPOCTH
pacnpocTpaHEHUs 3BYKOBBIX BOJIH.
DKCIepUMEHTAIBHOE OTPECIICHUE TPaHHI]
YaCTOTHI CIBIIIUMBIX 3BYKOBBIX KOJICOaHMUIA.
Hab6nronenue 3aBUCHMOCTH BBICOTHI 3BYKa

OT YaCTOTHI (B TOM YHCJIE, C UCITOIh30BaHUEM
MY3bIKaJTbHBIX UHCTPYMEHTOB).

Hab6nronenue u 0ObsICHEHUE SIBJICHUS
aKyCTHYECKOTO PE30HAHCA.
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AHann3 OpUTHHAIBHOTO TEKCTA, TIOCBSIIEHHOTO
MCTIOJIb30BaHUIO 3BYKa (WM YIIbTPa3ByKa)

B TEXHUKE (IXOJIOKAITHS, YIBTPa3BYK

B MEJIMIIMHE U JIp.); BHIMIOJTHCHUE 3aJaHHi

10 TEKCTY (CMBICIIOBOE UTEHUE)

Htoro no pazaeny

15

Pasznen 3. 3.]'leKTpOMaFHI/ITHOe IM0JI€ H JICKTPOMAIrHUTHBLIC BOJIHDBI

3.1 | DiekTpoMarHuTHOE 6 DIEeKTPOMAarHuTHOE TOJIE. [TocTpoenue paccykaeHuii, 000CHOBBIBAIOIINX
10JIE U DJIIEKTPOMAarHUTHBIC BOJIHBI. | B3aUMOCBSI3b AJEKTPUUYECKOTO U MAarHUTHOT'O
AIIEKTPOMArHUTHBIE CaoiicTBa TOJIEN.

BOJTHBI AJIEKTPOMAarHUTHBIX BOJIH. DKCnepUMEHTAIbHOE H3yUYE€HHUE CBOICTB
IIIxasa >JIEKTPOMAarHUTHBLIX | 3JIGKTPOMArHUTHBIX BOJIH (B TOM YHUCIIE
BOJIH. Mcnionb3oBaHue C MOMOIIbI0 MOOMJIBHOTO TesedoHa).
AJIEKTPOMarHUTHBIX BOJIH AHanu3 peHTTeHOBCKUX CHUMKOB
JUTSI COTOBOM CBSI3H. YeJIOBEYECKOI0 OpraHu3Ma.
DNEeKTpOMarHuTHas MPUpoJa | AHAJIN3 TEKCTOB, OMUCHIBAIOLINX TPOSIBICHUS
ceera. CKOpOCTh CBeETa. AJIIEKTPOMATrHUTHOTO U3yYEHHUs B IPUPOJIE:
BoaHOBEIE CBOMCTBA CBETA | KUBBIE OPTaHU3MBI, U3ITy4eHUsI HEOSCHBIX TeT
(cMBICTIOBOE UTEHUE).
Pacnio3naBanue 1 aHanMu3 pa3InyHbIX
NPUMEHEHUHN 3JIEKTPOMArHUTHBIX BOJTH
B TEXHUKE.
N3y4yeHne BOJIHOBBIX CBOMCTB CBETA.
Pemenue 3agau ¢ ucnonb3zoBaHueMm GHopmyi
JUTSL CKOPOCTH JIEKTPOMArHUTHBIX BOJIH, IJTUHBI
BOJIHBI ¥ YaCTOTHI CBETA
Hroro 1o pazaeny 6
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Pa3znen 4. CBeToBbIE ABJICHUSA

4.1

3aKOHEBI
pacrpoCcTpaHeHUs
CBETa

JIyueBast MOZIEIIb CBETA.
HUctounuku cera.
[IpssmonHeHOE
pacnpocTpaHEHUE CBETA.
3armenus Connua u JIyHsI.
Otpaxenue ceera. [Imockoe
3epKajo. 3aKOH OTPAXKEHUs
CBETA.

[Ipenomiienue cBera. 3aKOH
npenomiieHus ceera. [lonHoe
BHYTPEHHEE OTPaKCHHE
ceera. Mcnons3oBanue
MIOJIHOTO BHYTPEHHETO
OTPAKEHUS B ONITUYECKUX
CBETOBOJAX

HabGnrogeHnue onpITOB, AEMOHCTPUPYIOIINX
ABJICHUE MPSIMOJIMHENHOTO paCIPOCTPAHEHUS
cBeTa (BO3HMKHOBEHHE TEHU U MOITYTEHN),

Y UX UHTEPIIPETALNS C HCTI0JIb30BAHUEM
MOHATHS CBETOBOTO JIy4a.

OOBbscHEHNE U MOJIETTUPOBAHUE COITHEYHOTO U
JIYHHOTO 3aTMEHHU.

HccnenoBanue 3aBUCUMOCTH YIJIa OTPAXKEHUS
CBETOBOTO JIy4a OT yIJia NaJeHUsl.

N3yuyenue cBOMCTB H300pakeHUs B INIOCKOM
3epKaiie.

Hao0mronenne u 00bICHEHHUE OIBITOB

10 NIOJTYYEHUI0 N300pakeHUI B BOTHYTOM U
BBINTYKJIOM 3epkanax. Habmonenue u
OOBSICHEHHE ONBITOB 110 MPETOMIICHUIO CBETA
Ha TPaHuULIe Pa3IUYHbIX CPEJl, B TOM YHUCIIE
OIBITOB C ITOJIHBIM BHYTPEHHUM OTPAKEHHUEM.
HccnenoBanue 3aBUCUMOCTH yTiia
MPEJIOMJIEHUS OT yrJia MaJIeHus CBETOBOIO Jyda
Ha TPaHULIE «BO3TyX—CTEKIIOM.
Pacrnio3zHaBanue sIBICHUN OTPAXEHUS U
MIPEJIOMJICHUS CBETA B TOBCETHEBHOM KU3HHU.
AHanu3 1 00bsICHEHHE SBJICHUS ONTHYECKOTO
MUpaxa.

Pemenue 3a1a4 ¢ UCNOJIb30BAaHUEM 3aKOHOB
OTPAKEHUS U NIPEJIIOMIICHHS CBETA
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4.2 | JIuH3BI U ONITHYECKUE 6 JIunza. Xon nydeit B muH3e. | [lonydeHne n300pakeHUl ¢ TOMOIIIBIO
PUOOPHI Onruueckas cucteMa coOuparoie u paccenBaroniei JIMH3.
¢oroanmapara, Mukpockomna | Onpenenenue GOKyCHOTO PacCTOSHUS U
u Teneckona. ['na3 kak ONTUYECKOU CUJIbI COOMPAIOIICH JTUH3HI.
ONTUYECKAS] CUCTEMA. AHanu3 ycTpouCTBa U MPUHIHUIA 1E€UCTBUS
bimzopykocts HEKOTOPBIX ONTUYECKUX MPUOOPOB:
JNaTbHO30PKOCTh doToamnmapara, MUKPOCKOTA, TEJIECKOIA.
N3yueHnue Mo/ienu riia3a Kak ONTUYECKON
CUCTEMBI. AHANIU3 IBJICHUN OJIM30PYKOCTH
U JaJbHO30PKOCTH, IPUHIIUIA ICUCTBUS
OYKOB
4.3 | Paznoxxenue 6em0ro 3 Paznoxenue 6emoro ceeta Hab6nronenue pasnosxkeHus: 6e10ro cBeta
CBETA B CIIEKTP B criekTp. OnbITel HprOTOHA. | B CIIEKTP.
CioxxeHue CreKTpaibHbIX Habmronenne u 00bSICHEHHE OIBITOB
nBeToB. Jlucnepcust ceeTa 10 MOJIYYEHHUIO OEJIOro CBETa NPH CI0KEHUU
CBETA Pa3HBIX 1IBETOB.
[IpoBeneHue u 0ObSICHEHHUE OMBITOB
10 BOCIIPUSTHUIO [IBETA MPEAMETOB MPU UX
HaOJII0JICHUH Yepe3 IBETOBbIE (PUIBTPHI
(LIBETHBIE OYKH)
Wroro o pazaeny 15
Pasznen 5. KBanToBble IBJIeHUS
5.1 | Ucnyckanue u 4 Omnertel Pesepdopaa u OO6cyxnenue 1ienu onbIToB Pesepdopaa

IIOI'JIOIIICHHUE CBCTA
aTOMOM

IJIaHeTapHasa MOJCJIb aTOMa.

Monaens atoma bopa.
Hcenyckanue u noryoneHme

I10 UCCIICOAOBAHUIO aTOMOB, BBIIBHKCHUC
T'AIIOTC3 O BOBMOKHBIX PE3YyJIbTAaTaX OIIbITOB
B 3aBUCUMOCTH OT IpCAIIoJaracMoro CTpoCHus
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cBeTa aTOMOM. KBaHTHL.
JInHenyaTeIe CIIEKTPBI

aTOMOB, (pOpMyITHpPOBaHUE BHIBOJIOB

U3 PE3yJbTaTOB OIIBITOB.

OO6cy:x1eHne TPOTUBOPEUHIA IIJIaHETAPHOU
MOJEJIA aTOMa U OCHOBAHUM ISl TUIIOTE3bI
bopa o cranmoHapHbIx 0pOUTaX 3JIEKTPOHOB.
Habnronenue CrulonHbIX U JIMHEWYaThIX
CIIEKTPOB HU3JIyYEHHUs PA3JIUYHBIX BEILIECTB.
OOBbscCHEHNE TMHENYATHIX CIEKTPOB U3TYUESHHUS

5.2

CrpoeHne aTOMHOTO
sanpa

PannoaktuBHOCTH. Anba-,
OeTa- 1 raMMa-u3Ty4YEHUs.
CtpoeHue aTOMHOTO 41pa.
Hyknonnast moaenp
aTOMHOTrO sizipa. M30Tomsl.
PannoakTuBHEBIE
npeBpanieHus. [lepuon
MOJIypacrajia aTOMHBIX JIEp

OO6cyxkaeHue BO3MOKHBIX TUIIOTE3 O MOJACIIAX
CTPOCHHUSA Spa.

Onpenenenue coctasa saep MO 3aJaHHBIM
MACCOBBIM M 3apsIIOBBIM YHCIIAM U

T10 TIOJIOKEHUIO B IEPUOJNYECKON CUCTEME
DJIEMEHTOB.

AHanu3 U3MEHEHUS COCTaBA SIpA U €r0
MOJIOKEHHUSI B TIEPUOJIUYECKON CUCTEME

MIPY 0-PaTUOAKTUBHOCTH.

HccnenoBanue TpEKOB 0-4aCTHUIL 110 TOTOBBIM
dboTorpadusim.

OOHapyxeHue 1 U3MEPEHHE PATUAIIMOHHOTO
(¢ oHa ¢ MOMONIBIO JO3UMETPA, OLIEHKA €T0
VHTEHCUBHOCTH.

AHanu3 OMOJIOTUYECKUX N3MEHEHU,
MPOUCXOIAIINX MO IEUCTBUEM
PaIUOAKTUBHBIX U3JIyYECHHM.
Hcnonp30BaHre paAMOAKTUBHBIX U3IIyYEHUN
B MEIMIIMHE
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5.3 | SnepHbie peakiuu 7 Anepnsbie peakuuu. 3akoHbl | Pemenue 3a1a4 ¢ HCNOJIb30BAHUEM 3aKOHOB
COXpPaHEHMS 3apsAI0BOTO U COXPaHEHHS MAaCCOBBIX U 3aPSIOBBIX YHCEN
MacCOBOI0 YHCEJl. DHEPTUS | HA OMpeielieHNe Pe3yIbTaToOB SICPHBIX
CBSI3M aTOMHBIX siiep. CBsA3b | peakiuii; aHaIu3 BOZMOKHOCTH WU
MAacChl ¥ Hepruu. Peakunyu | HEBO3MOXKHOCTH SIEPHOU pEaKIuu.
CUHTE3a U JCIICHHUS sIIIEP. OueHka SHEpPruu CBSI3U SAEP C UCIOIb30BAHUEM
Hcrounuku sHeprun ConHna | popmyssl DWHINTEHHA.
1 3BE31. SnepHas OOcy:x/1eHne MEPCIEKTUB UCTIONb30BaHMS
sHepreTuka. /elictus YIPABJISIEMOTO TEPMOSIAEPHOTO CUHTE3A.
PaIMOaKTUBHEIX M3JIydyeHUH | OOCYXICHUE MPEUMYIIECTB U SKOJIOTUICCKIX
Ha >KMBBIE OPTraHU3MBbI po0JieM, CBSI3aHHBIX C AAEPHOMN SHEPreTUKOM
Hroro no pazneny 17

IHoBTOPUTEIBLHO-0000IHAK NI MOTYJIb

[ToBTOpEHUE 1
00oO01IeHne
COJIepKaHUs Kypca
bu3uky 3a 7-9 KIaccel

9

Cucremaruzanus u
0000111eH1Ee TPETMETHOTO
COJIEpKaHus U OIbITa
JeSITeIbHOCTH,
npUOOPETEHHOTO

IpU U3YYEHUU BCETO Kypca
(U3UKHN OCHOBHOTO 00IIIETO
o0pa3oBaHUs.

IToaroroBka K OCHOBHOMY
roCy/1apCTBEHHOMY
9K3aMeHy Mo (pu3nke

JU1sl 0OyYarommxcs,
BBIOpABIIMX 3TOT YUEOHBII
npeaMer

Brinonnenne yaeOHbIX 3ajaHui, TPEOYIOIIHNX
JEMOHCTPALIMA KOMIIETEHTHOCTEH,
XapaKTEepU3YIOIIUX €CTECTBEHHOHAYUHYIO
I'PaMOTHOCT:

— MPUMEHEHUS MOJIYYEHHBIX 3HAHUI

JUTSl HAYYHOTO OOBSICHEHUS! (PU3HUECKUX
SIBJICHUM B OKPY>KaIOLLEW IpUpPoOJE,

B [TOBCETHEBHOM KM3HU U BBISIBIICHUS
(bu3nYECKUX OCHOB Psiia COBPEMEHHBIX
TEXHOJIOTHUH;

— MPUMEHEHU ST OCBOCHHBIX
HKCIIEPUMEHTAIbHBIX YMEHHI

JUTSL UCCIIE0BaHMs (PU3NUECKUX SIBICHUH,
B TOM YHCJIE JJIS1 IPOBEPKHU THIIOTE3
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Y BBISBJICHHS 3aKOHOMEPHOCTEM.

Pemenue pacu€THbIX 3a/1a4, B TOM YUCIIE
MPEeIOoJIararoINX UCIOJIb30BaHNEe HU3UUECKUX
MojieJield 1 OCHOBaHHBIX Ha COJEP KaHUU
pa3IMYHBIX Pa3/IeNoB Kypca (PU3UKH.
BelnonHeHye 1 3amuTa rpynnoBbIX WK
WHIUBUyAJIBHBIX IIPOEKTOB, CBA3aHHBIX

C COJIEp’)KaHUEM Kypca (PU3UKH

Hroro mo pazaemy 9
OBIIEE KOJIMYECTBO 102
YACOB I10 ITPOT'PAMME
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