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denepanpHas pabodas mporpamma 1mo yaeOHomy mpeamety «Duszukay (6a30BbIi
ypoBeHb) (mpeamerHass obOnacth «EcTecTBeHHO-HaydHBIE TIPEAMETHI»)  (manee
COOTBETCTBEHHO — MpoTpamma 1o (pusuke, pu3uka) BKIFOUACT MOSICHUTEIBHYIO 3aITUCKY,
coziep kaHre OOy4eHMS, TUTAHUPYEMBIC PE3yJIbTaThl OCBOCHHS MPOTPAMMBI O (PU3HKE,
TEMaTUYeCKOe TUTAHUPOBAHHUE.

MNOACHUTEJIBHAA 3AIITMCKA

[IporpamMma no ¢u3uke Ha ypOBHE OCHOBHOTO OOIIEro 0Opa3oBaHUSI COCTABIICHA
Ha OCHOBE MOJIOKEHUM M TpeOOBaHUI K pe3ysibTaTaM OCBOCHHS Ha 0a30BOM YPOBHE
OCHOBHOW 00pa3oBaTebHONU Mporpammel, mpeactaBieHHbx B PI'OC 00O, a Taxke
¢ yuétoM ¢enepanbHOi pabouelt mporpamMmel BocnuTanus 1 KoHnuenum npenoiaBanus
yueOHoro npeameta «Duznkay.

Copepxanue mporpamMmbl 10  (U3MKE HANpaBlIeHO Ha  (QOpMUpPOBaHUE
€CTECTBEHHO-HAYYHON I'PaMOTHOCTH OOYYaIOLIUXCSl U OPTaHU3ALNI0 U3YYeHUs (PU3UKU
Ha JIeATEJIbHOCTHOM OocHOBe. B mporpamme mno (pu3MKe y4YWUTBHIBAIOTCS BO3MOKHOCTH
yueOHoro mnpenMera B peanuzanuu TpeboBanuit PI'OC OOO k miIaHUPYyEeMbIM
JUYHOCTHBIM M METANpEIMETHBIM pPE3yJibTaTaM OOYYEHHUs, a TakKe MEXIPEIMETHbIE
CBS3M ECTECTBEHHO-HAYYHBIX YYEOHBIX NPEIMETOB HAa YPOBHE OCHOBHOIO OOLIETrO
oOpa3oBaHUs.

[Iporpamma 1o (u3MKe yCTaHABIMBAET pacHpelesieHue y4eOHOro marepuasa
no rojgam oOydeHus (Mo Kjaccam), MpejiaraeT MPUMEPHYIO IMOCIEI0BaTEIbHOCTD
U3Y4YEHUs! TEM, OCHOBAHHYIO Ha JIOTUKE Pa3BUTHS MPEAMETHOTO COAEpPX aHUS U yuére
BO3PACTHBIX OCOOCHHOCTEN 00yUYarOIINXCsl.

[Iporpamma no ¢usuke paszpaboTaHa ¢ LETbIO OKa3aHHUS METOJAMYECKOW MOMOIIH
YUHTEIIO B CO3/IaHUU paboyell mporpaMmbl O y4eOHOMY MPEIMETY.

®u3uka SABISIETCS CHUCTEMOOOPA3YIOIIUM JJii E€CTECTBEHHO-HAYYHBIX Y4YEOHBIX
IPEIMETOB, MOCKOJBKY (PU3NYECKUE 3aKOHBI JIEKAT B OCHOBE IPOILIECCOB M SBIICHUH,
U3y4YaeMbIX XUMHEH, Ouoioruei, actTpoHoMHel u (usnyeckoi reorpadueil, BHOCUT
BKJIaJ] B €CTECTBEHHO-HAY4YHYI0 KAapTUHY MHpa, MPEAOCTaBIsSIeT HaumOoJee SCHbIe
oOpa3ipl MPUMEHEHHs] HAYyYHOIO METOJAa IO3HaHUs, TO €CTh CIoco0a MOJy4YeHUs
JIOCTOBEPHBIX 3HAHUMN O MUpE.

Ongna w3 THaBHBIX 3a1ad  (pu3Myeckoro oOpa3oBaHUS B CTPYKType OOIIETo
o0pa30BaHusi COCTOUT B ((OPMHUPOBAHUU €CTECTBEHHO-HAYYHON IPAMOTHOCTH U UHTEpeca
K Hayke y oOy4aroniuxcsi.

Nzyuenne ¢usmku Ha 0a30BOM YpPOBHE MPEAINONAraeT OBJAJCHUE CIEIYIOIIUMU
KOMITETEHTHOCTSIMU, XapaKTEPU3YIOIIMMHU €CTECTBEHHO-HAYYHYIO TPAMOTHOCTbD:

HAy4HO OOBSICHATD SBJICHHS,

OLICHMBAaTh W  IOHUMATh OCOOCHHOCTM  HAY4YHOTO  HCCJIEOBaHMUS;

MHTEPIPETUPOBATh JITaHHBIE U MCIOJIb30BaTh HAy4YHBIE JOKA3aTEIbCTBA
JUTSI TIOJTYYE€HUSI BBIBOJOBY.
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[enu n3yuenus: PU3NKKU Ha YPOBHE OCHOBHOTO OOIIETr0 00pa30BaHMsI ONPEAEIeHbI
B Konnenmuu mnpenonaBanus yudeOHoro mnpeamera «®duszmka» B 00pa3oBaTeIbHBIX
Opra"u3anusax Poccniickon ®enepanun, peaU3yIOIIUX OCHOBHBIE
oOmieoOpazoBareNbHble  NPOrpaMMmbl,  yTBepkAEHHOW  pemieHueM  Kosueruu
MunuctepcTBa npocelienus Poccutickoit denepanuu (mpotokon ot 3 pexadps 2019 r.
No T1K-4BH).

Lenu nzydyeHust pu3nKu:

NpHOOpEeTEeHNE HMHTEpeca M CTPEeMIICHUS OOy4arouuxcs K HAyYHOMY H3YUYCHUIO
IPUPOBI, PA3BUTHE UX MHTEIUIEKTYAIbHBIX U TBOPUYECKHUX CIIOCOOHOCTEH;

pa3BUTHE TPEIACTABICHUH O HAYYHOM METOJIe¢ TO3HAaHUA W (HOPMHUPOBAHHE
MCCJIEI0BATENHCKOTO OTHOIICHUS K OKPYXKAIOIIUM SIBICHUSIM;

dopMupoBaHHE HAy4YHOTO MHPOBO33PEHHUS Kak pe3yjibTara H3y4eHHUsS OCHOB
CTpOEHUS MaTepuu U QyHIaAMEHTATBHBIX 3aKOHOB (DM3HKH;

dbopMupoBaHE TPEACTABIACHUNH O POAM (U3WUKH A Pa3BUTHUSA  JIPYTUX
€CTECTBEHHBIX HAYK, TEXHUKU U TEXHOJIOTHU;

pa3BUTHE MPEICTABICHUNM O BO3MOXHBIX cepax Oyaymend npodeccuoHaIbHON
NeSTeTbHOCTH, CBSI3aHHOM C (PM3MKOM, MOATOTOBKA K JajdbHEHIIEMy 00YYEHUIO B 3TOM
HaIpaBIICHUH.

JlocTikeHre 3TUX 1eJield MporpaMMbl 10 (PU3KMKEe HA YPOBHE OCHOBHOTO OOIIETO
oOpa3oBaHUs 00ECIICUNBACTCS PEIICHUEM CIIEAYIONINX 3a]1ay:

MpuoOpeTeHNUE 3HAHWUK O AWCKPETHOM CTPOCHHH BEIIECTBA, O MEXaHUYCCKUX,
TEIJIOBBIX, JICKTPUUECKUX, MATHUTHBIX U KBAHTOBBIX SIBJICHUSX;

NpUOOpETCHHE YMEHHMM OMNHUChIBATH M OOBICHATh (DU3UUYSCKUE  SBICHUS
C MCTIOJb30BAHUEM TOJTyUYCHHBIX 3HAHUM;

OCBOEHHE METOOB PEIICHHUs] MPOCTEHIINX PacUETHBIX 3a7ad C HCIOIh30BAaHHEM
(bU3UYECKUX MOICIICH, TBOPUYECKUX U MPAKTUKO-OPHUEHTHPOBAHHBIX 3a/1a4;

pa3BUTHE YMEHHM HaOMIOaTh MPUPOJHBIC SBICHUS W BBIMIOJHATH OIBITHI,
nabopaTopHble pabOThl W HKCIEPUMEHTAIbHBIE MCCICIOBAHUS C HCIOJIb30BAHUEM
U3MEPUTEITLHBIX TPHOOPOB;

OCBOCHHE MPUEMOB paboThl ¢ nHPOpMalen GU3NIECKOro COoAepIKaHus, BKIItOUas
uHOOPMAITMI0O O COBPEMEHHBIX JOCTIKCHUSX (GU3WKH, aHAIW3 W KPUTHYECKOE
OIICHMBaHUE MH(HOPMAIINH;

3HAKOMCTBO CO cdepamu mnpodecCHOHANBHON JEATCIBHOCTH, CBS3aHHBIMH
C (GU3MKOH, W COBPEMEHHBIMH TEXHOJOTHUSMH, OCHOBAaHHBIMH Ha JOCTHIKCHHSIX
(bU3YEeCKON HAYKH.

Ha wusydyenue ¢usuku (0a30BbIi ypOBEHb) Ha YpPOBHE OCHOBHOTO OOIIETo
obpasoBanusi otBoauTcs 238 wacoB: B 7 kiacce — 68 uwacoB (2 waca B Hemelno),
B 8 kitacce — 68 yacoB (2 yaca B Hezenmo), B 9 kinacce — 102 yaca (3 yaca B Hepeno).

[Ipenyaraemslii B mporpamme o (pu3uKe nepeueHb 1a00paTOPHBIX padOT U OTBITOB
HOCUT PEKOMEHJATeNbHBIA  XapakTep, y4YUTeNb JelaeT BHIOOp TMPOBEACHUSA
7a00paTOpHBIX pabOT M OMBITOB C YYETOM WHAMBUAYAIbHBIX OCOOCHHOCTEH
OoOydJaroImMxcsi, CIHUCKa DSKCIEPUMEHTAIBHBIX 3aJaHul, TpeajlaracMbIX B paMKax
OCHOBHOI'O TOCYAapCTBEHHOTO 3K3aMeHa M0 (PU3HKE.
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COAEPXKXAHUE OBYUEHUA
7 KJIACC
Pasznea 1. ®u3uka u e€ poJib B IO3HAHUHU OKPYKAKOLEro MUpPa
®duszuka — Hayka o mnpupoxae. SBieHus npupozasl. Dusmdeckue SABICHUS:

MEXaHUYECKHUE, TEIJIOBBIE, JIIEKTPUYECKUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIC.
dusnueckue BenuunHbl. 3mMepenne ¢puznueckux BeanunH. Guznyeckue npudopsl.
[TorpemHocTh H3MepeHnii MexxayHapoaHas cucTemMa eIMHULL.

Kak ¢wu3uka w©  Jpyrue  eCTECTBEHHbIE HAayKW  H3Y4alOT  MPHUPOAY.
EcTecTBEeHHO-HAYUYHBIN METOJ] IO3HAHUS: HAOIIOAEHUE, IOCTAHOBKA HAYYHOT'O BOIIPOCa,
BBIJIBUKEHUE TUIIOTE3, IKCIIEPUMEHT IO MTPOBEPKE TMIIOTE3, 00BICHEHUE HAOII0AAEMOTO
aBieHus. Onucanue GU3NYECKUX SIBJICHUN C TIOMOIIBIO MOJIEIICH.

Jlemoncmpayuu
MexaHnueckue, TEIIOBBIC, dJIEKTPUUECKUE, MATHUTHBIE, CBETOBBIC SIBJICHUS.
dusndeckue mpuoOOPHI U MPoIieaypa MPSMBIX H3MEPEHUI aHAJIOTOBBIM U [IUGPOBBIM
prudOpPOM.

JlabopamopHwvie pabomul u onvimol

Omnpenenenre MEHBI JEICHUS KAl H3MEPUTEIHHOTO MPUOOpa.

N3mepenue paccTosiHUM.

N3mepenne 00bEMa KUAKOCTH U TBEPOTO TENA.

Omnpenenenre pa3MepoB MaJIbIX TEIl.

N3mepenne Temmneparypsl Py MMOMOIIIH KHIKOCTHOTO TEPMOMETPA B TaTIHKA
TEeMIIepaTyphl.

[IpoBenenue uccienoBanus MO MPOBEPKE TUIOTE3bI: NATBbHOCTH MOJIETA IIAPUKA,
MYIEHHOTO TOPU30HTAIILHO, TEM OO0JIbIe, YeM OOJIbIIe BBICOTA ITyCKa.

Pa3znen 2. [lepBoHavaibHbIe CBe/IeHHsI O CTPOEHUH BelllecTBa

CrpoeHue BeniecTBa: aTOMbl U MOJIEKYJIBI, UX pa3mepbl. ONbITHI, JOKa3bIBAIOIINE
JUCKPETHOE CTPOCHUE BEIIECTBA.

JIBrmxeHue yactull BeuiectBa. CBSI3b CKOPOCTH IBUKEHUS YACTUI] C TEMIIEPATYPOIL.
BbpoyHoBckoe aBuxenue, nudysus. BanmoaeiicTBre yacTull BEUIECTBA: NPUTKEHHE
Y OTTAJKWBaHUE.

ArperaTHple COCTOSIHMSI BELIECTBA: CTPOCHUE Ta30B, JKUAKOCTEH H TBEPABIX
(KpUCTaINIMYECKUX) Tel. B3auMocBsi3b MEXKIy CBOMCTBaMHM BELIECTB B Pa3HbIX
arperaTHbIX COCTOSIHUSIX U KX aTOMHO-MOJIEKYJIPHBIM cTpoeHueM. OcoOeHHOoCTH
arperaTHbIX COCTOSIHUM BOJBI.

Jlemoncmpayuu

Habmtonenue OpoyHOBCKOTO JIBHXKCHUS.

Habmronenue nuddysun.

HaGnronenue sBiieHuid, OOBSCHSIONIMXCS TNPUTSHKCHUEM WM OTTaJIKWBAaHUEM
YacTHI] BEIIECTBA.
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JlabopamopHhwvie pabomul u onvimol
OreHka quaMeTpa aToMa METOJIOM PSJIOB (C UCTIONIb30BaHUEM (oTorpaduii).
OnbITH IO HAOTIOJEHUIO TEIIJIOBOTO PACIITMPEHHUSI Ta30B.
OnbIThl IO OOHAPYKEHUIO JEHCTBUS CUIT MOJIEKYJISIPHOTO MPUTSKEHUS.

Pazaen 3. /IBu:xkeHHe ¥ B3aUMOJelicTBHE TeJl

Mexannueckoe aBuxkeHue. PaBHoMepHOE U HepaBHOMEpPHOE JiBH>KeHUE. CKOPOCTh.
CpenHsisi CKOpOCTh TP HEPABHOMEPHOM JBHKEHUM. Pacu€r myTu U BpeMEHHU JIBUKEHHUS.

SABnenue nnepuuu. 3aKOH HHEpPIUU. B3auMoielicTBUE Tel KaKk TPUYMHA U3MEHEHUS
CKOpOCTH ABHMXKEHHUS Tel. Macca Kak Mepa MHEPTHOCTH Teia. [ImoTHOCTH BemiecTna.
CBs13b IUIOTHOCTH C KOJIMYECTBOM MOJICKYJI B €IMHUIIE 00bEMA BEIIeCTRA.

Cuna kak XapakTepucTuKa B3aumojeicTBus Teil. Cuiia yrnpyroctd v 3akoH I'yka.
N3Mepenne cuiibl C MOMOIIBIO AUHAMOMETpA. SBICHHE TATOTEHUS U cuila TskecTu. Crna
TSDKECTU Ha Jpyrux miaHerax. Bec tena. HeBecomocTs. CiokeHue CUl, HampaBICHHBIX
no oaHou mpsiMou. PaBHonencTByromas cwi. Cuna TpeHus. TpeHHe CKOJbXKEHUS U
TpEeHUE NOKOs. TpeHne B Npupoie U TEXHUKE.

Jlemoncmpayuu
Ha6nronenue MexaHM4ecKoro IBMKEHHUS Tela.
N3mepenne cKopoCcTy IPAMOIMHENHOTO JBUKECHUS.
HabGnronenue siBeHus: HHEPIUU.
HaGnronenue u3sMeHeHus CKOpOCTH ITPU B3aUMOJAECICTBUU Tell.
CpaBHEeHUE MacC 1O B3aUMOJICCTBUIO TEII.
CiioxeHune cuil, HalrpaBJIEHHBIX 110 OJHOW MPSIMOM.

JlabopamopHhwvie pabomul u onvimol

OnpeneneHre CKOPOCTH PABHOMEPHOI'O JIBMXKEHUS (ILIAPUKA B )KUIKOCTH, MOJEIN
3JIEKTPUYECKOTO aBTOMOOWIISI U TaK Jajiee).

Omnpenenenue cpeHEN CKOPOCTU CKOJBXKEHUSI OpyCcKa WM IIapuKa [0 HAaKJIOHHOU
IJIOCKOCTH.

OnpenenexHre IIOTHOCTH TBEPIOTO TENa.

OnbITHl, JEMOHCTPUPYIOIINE 3aBUCUMOCTh PACTXKEHUS (IeopmManuun) npyKUHBI
OT MIPWIOKEHHOW CHJIBI.

OnbITHI, AEMOHCTPUPYIOIIHME 3aBUCUMOCTb CUJIbI TPEHUS CKOJIBKEHUS OT Beca Tela
U XapaKkTepa COMPUKACAIOLINXCS TOBEPXHOCTEH.

Pa3znen 4. JlaBiieHue TBEPABIX TeJl, *KUAKOCTEH 1 ra3oB

Hasnenue. CrocoObl yMEHBIIEHUS W YyBEJIWYEHMs AaBieHus. JlaBieHue rasa.
3aBUCUMOCTH JaBJICHUA raza oT 00béMa, Temnepatypsl. [lepenaua naBiaeHus TBEPIbIMU
TeIaMH, SKMAKOCTSIMM M Tra3amu. 3akoH Ilackansa. IIHeBMaTuMueckue MalIUHBIL
3aBUCUMOCTh JIABJICHHUSI JKUJKOCTH OT TIIyOMHBL. ['HMIpocTaTuueckuili mapajokc.
Coobmiaromuecst cocyabl. [ 'napaBinyeckue MEXaHU3MBI.

Atmocepa 3emumm u armocepHoe pgamieHue. IIpuuuHBI CyIECTBOBAHMS
BO3ayIHONW o6onouku 3emau. OnbiT Toppuuemu. M3mepenue atMochepHOro
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JaBJICHUS. 3aBUCUMOCTbh aTMOC(EPHOTO AABJICHUS OT BBICOTHI HaJl YPOBHEM MOPSI.
[TpuOops! 17151 U3MEpEHNsE aTMOCPEPHOTO J1aBICHUS.

JlelicTBUE )KMIKOCTH M ra3a Ha IOTPYKEHHOE B HHUX TeNo. BelTamkuBaronas
(apxumenoBa) cuia. 3akoH Apxumena. [naBanue ten. Bo3ayxomniaBanue.

Jlemoncmpayuu

3aBUCUMOCTH JIaBJICHUS T'a3a OT TEMIEPATYPHI.

ITepenava naBieHUS KUJIKOCTHIO U Ta30M.

Coobmiaroiuecs Cocy/bl.

I'mppaBnmyeckuii nmpecc.

[IposiBienue neicTBUs aTMOC(HEPHOTO TaBICHUSI.

3aBUCUMOCTh BBITAJIKUBAIOIIEH CHIIBI OT 00bEMaA MOTPYKEHHONW YaCTH TeJla U
IUIOTHOCTH >KUJKOCTH.

PaBeHCTBO BBHITAIKMBAIOIIEH CHJIBI BECY BBITECHEHHOM KUJKOCTH.

VYcioBue I1UIaBaHWsl TeEN: IUIABAHWME WM TOTPY)KEHHUE TEJI B 3aBUCUMOCTH
OT COOTHOIIICHUS TNIOTHOCTEH TeJIa U KUJIKOCTH.

JlabopamopHhwvie pabomul u onvimol

HccnenoBanne 3aBUCHUMOCTH Beca Tena B BOAE OT OOBEMa MOTpYKEHHOU
B KHUJKOCTb YAaCTH TEJNA.

OnpeneneHye BBITAIKUBAIOMIEN CHIIBL, JCHUCTBYIOIIEHM Ha TEJO, MHOTPYKEHHOE
B KUJKOCTb.

IIpoBepka HE3aBUCHUMOCTM BBITAJIKMBAIOLIEH CHUJIbL, JCHUCTBYIOIIEH Ha TEJO
B KUJKOCTH, OT MACChI TEJIA.

OnbIThI, IEMOHCTPUPYIOLINE 3aBUCHUMOCTD BBITAJIKUBAIOLIEN CHIIBL, AEHUCTBYIOLIEH
Ha TEJO B JKUJKOCTHU, OT 00bEMA OTPYKEHHOM B KUIKOCTh YaCTH TeJla U OT MIIOTHOCTH
KUJKOCTH.

KoncTtpynpoBanue apeomerpa WM KOHCTPYUPOBAHMUE JIOJKU U OINpPEIEIICHUE €€
IPY30II0ABEMHOCTH.

Pa3znen 5. PaGoTa 1 MOIIHOCTH. DHEPIUs

Mexanudeckast padbota. MOIIHOCTb.

[IpocThie MeXaHU3MBI: pbIYar, OJIO0K, HAKIOHHAS TUIOCKOCTh. [IpaBmiio paBHOBeCHS
pbiyara. [IpuMeHeHue mpaBuja paBHOBECUsI pbhlyara K OJIOKY. «30J0TO€ MPaBHUIIO»
mexanuku. KITJ[ mpocTeix mexanu3moB. [IpocTeie MexaHU3MBbI B OBITY U TEXHHUKE.

Mexanundeckas sHeprusi. Knnetndeckas u noTeHIpaibHas sueprus. [Ipespanienue
OJIHOT'O BUa MEXAHUYECKOUN SHEPTUHU B IPYTOi. 3aKOH COXPAHEHHUS SHEPTUU B MEXAHUKE.

Jlemoncmpayuu
[Tpumepsl NPOCTBIX MEXAHU3MOB.

JlabopamopHwvie pabomul u onvimol

Onpenenenve pabOThl CUJIBI TPEHUS TPU PABHOMEPHOM JBIIKEHUU Teja
110 TOPU3OHTAIILHON TTOBEPXHOCTH.

HccnenoBanue yclioBU paBHOBECHS phIuara.
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N3mepenne K111 HaKITOHHOM NIIOCKOCTH.
N3ydenue 3ak0Ha COXpAHEHUS MEXaHUYECKON JHEPTHH.

8 KUIIACC

Pa3nen 6. TensioBblie AiBJIeHUSA

OCHOBHBIE MOJOXKEHUST MOJIEKYJISIPHO-KUHETUUECKON TEOPHH CTPOCHHSI BEILIECTBA.
Macca u pa3mMepbl aTOMOB U MOJIEKYJI. ONBITHI, TOITBEPKAAIOIINE OCHOBHBIE MTOJOKEHUS
MOJIEKYJIAPHO-KMHETHYECKON TEOPHH.

Mopenu  TBEPAOro, KUAKOTO M  Tra3000pa3HOTO  COCTOSTHUM  BEIIECTBA.
Kpucramnmueckue u amopduoie Tena. OObSICHEHHE CBOMCTB Ta30B, XUAKOCTEH U
TBEPJBIX TEJI HA OCHOBE MOJIOKEHUN MOJIEKYJIIPHO-KNHETHYECKOM Teoprun. CMadnBaHue
Y KaWUIBIPHBIC ABJIECHUSA. TEIIOBOE PACIIMPEHUE U CKATHUE.

Temneparypa. CBsi3b TEMIEPATYPBI CO CKOPOCTBHIO TEIUIOBOTO JBHKEHHUS YACTHII.
BuyTtpennsis sHeprus. CrnocoObl U3MEHEHHsI BHYTPEHHEW SHEPTHH: TeIionepenada u
coBepuieHHEe paboThl. Buasl Temonepeaun: TEIUIONPOBOJHOCTb, KOHBEKIIHS,
U3JIyYEHUE.

KonunuecTtBo Ttemnotel. VYenbHas TEIIOEMKOCTh BelIeCTBA. TemaooOMeH u
TEIJIOBOE paBHOBECHE. YpaBHEHHE TeIuioBoro OanaHca. [InmaBneHue m oTBepAeBaHuUE
KPUCTAJUIMYECKUX BEUIECTB. YJenbHass Teriora IuiaBieHus. llapooOpasoBanue u
KoHaeHcauus. Mcmapenue. Kumnenue. VYaenbHas Termiota mapooOpa3oBaHUS.
3aBUCUMOCTh TEMIIEPATYPBI KUTIEHUSI OT aTMOC(EPHOTO TABJICHHUS.

BrnaxxnocTh Bo3myxa.

OHeprus TOIJIMBA. Y IeJIbHAS TEIJIOTa CrOPAHUSL.

[Tpuntuner padoTs! TermoBeix aurateneit KIIJ remmoBoro aeurarens. TemmoBsie
JIBUTATEIN U 3aIlATa OKPYKAIOIIEH CPEeIbl.

3aKOH COXpaHEHMS U MPEBPALICHUS SHEPTUH B TETUIOBBIX MPOLIECCAX.

Jlemoncmpayuu
Habmronerne OpoyHOBCKOTO JIBHIKCHHUS.
Habmronenue nuddysuu.
HaOnronenue siBjeHnA cCMauyuBaHUs U KaWUISPHBIX SIBJICHUH.
Habmronerune TenioBoro pacmpeHus Te.
N3MeHeHne JnaBieHWs Traza MNpH HM3MEHCHUH O00bEMa W HAarpeBaHUU WM
OXJIKJICHUU.
[TpaBuiia u3mepeHus: TeMIepaTyphl.
Bunsl Tenonepenaym.
OxJtaxkieHue Npu COBEPILIEHUH PabOTHI.
HarpeBanue npu coBepiiieHnH pabOThl BHEITHUMU CHUJIAMH.
CpaBHeHHE TEIUIOEMKOCTEHN pa3IMUYHBIX BEIIECTB.
Habmronenune kuneHus.
HabmroneHue nocTossHCTBA TEMITEPATYPhI MPH TIJIaBJICHUH.
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Mojenu TeIIOBBIX ABUTATEIIEH.

JlabopamopHhvie pabomul u onvimol

OnbITH IO OOHAPYKEHUIO IEUCTBUS CUIT MOJIEKYJISIPHOTO MPUTSKEHHUS.

OnbITHI O BBIPAIMBAHUIO KPUCTAJIOB IOBAPEHHOM COJIM WJIM caxapa.

OnbITel 110 HAOJIIOACHUIO TEIUIOBOTO PACIIMPEHUS Ta30B, KUAKOCTEH M TBEPABIX
TeJI.

Omnpenenenre AaBiaeHUs BO3AyXa B 0aJUIOHE MINPHUIIA.

OnbITHl, JEMOHCTPUPYIOIIME 3aBUCUMOCTH JAaBJICHHUS BO3JlyXa OT €ro o0béma u
HarpeBaHUs WIH OXJIKICHHUS.

[IpoBepka TUIMOTE3bl JUHEWHONW 3aBUCUMOCTHU [IMHBI CTOJIOMKA IKUIKOCTH
B TEPMOMETPUUYECKOUN TPyOKE OT TEMIEPATYPHI.

HaOntonenue nsmMeHeHusi BHyTpEHHEH HEPTUU Tella B Pe3ysibTaTe TeIIonepeaadu
¥ pabOThI BHEIIHUX CHII.

UccnenoBanue siBieHUs TEIIOOOMEHA MPU CMEIIMBAHUM XOJOJIHOU U ropsiueit
BOJIBI.

OnpeneneHrue KOJIMYECTBA TEIJIOTHI, IMOJYYEHHOTO BOJIOM TpH TEIIooOMeHe
C HArpeThIM METATUIMUECKUM LIMIHHAPOM.

Onpenenenue yaenbHON TEINIOEMKOCTH BENIECTBA.

Hccnenosanue npoiiecca UCIAPEHUS.

OrnpeneneHrue OTHOCUTEIBHOM BIIAJKHOCTH BO3AYXa.

Ornpenenenue yaenbHOM TEIIOTHI ILUIABJICHUS JIbJA.

Pa3nen 7. JnexkTpuyeckue U MArHUTHBIE SIBJIEHUS

Onektpuzanmsi Teia. JBa poma AIEeKTpUUYECKUX 3apsaoB. BszammopenctBue
3apsKEHHBIX Tel. 3akoH KyioHa (3aBUCHMOCTD CHIIBI B3aUMOAECHCTBHYS 3apSKEHHBIX Tl
OT BEJIMYMHBI 3aPSA0B U PACCTOSHUS MEXTY TEIaMu).

OnekTpudeckoe mojne. Hanpsok€HHOCTh  anekrpuueckoro mois.  [IpuHiun
CYNEPHO3ULIUN STIEKTPUUECKUX T0JIEH (Ha KAYECTBEHHOM YPOBHE).

Hocurenn »snekTpuueckux 3apsaioB. DJIEMEHTAPHBIA AJIEKTPUUYECKUN  3apsi.
Crpoenue atoma. [IpoBOAHMKH M JUAIEKTPUKHU. 3aKOH COXPAHEHHUS AJIEKTPUUYECKOTO
3apsna.

DJIEKTPUYECKUM TOK. Y CJIIOBHS CYIIIECTBOBAHUS JICKTPUUIECKOro ToKa. McTounuku
MOCTOSTHHOTO  ToKa. JIEHCTBUS DJIEKTPUUYECKOr0 TOKa (TEIJIOBOE, XHWMHUYECKOE,
MAarHUTHOE). DJIEKTPUUECKHUIN TOK B XKHUJKOCTSIX U razax.

OnekTpuueckas uemnb. Cuiia Toka. DIeKTpuieckoe HanpsbkeHue. ConpoTUBIICHUE
MPOBOJIHUKA. Y AEIbHOE COMPOTUBIICHHE BemlecTBa. 3akoH Oma sl ydacTKa IIEMH.
[TocnenoBaTenbHOE U ApALIEIBHOE COETMHEHUE TPOBOITHUKOB.

PaboTa u MOUTHOCTB AJIEKTPUUYECKOT0 TOKA. 3akoH Jlxkoyna—Jlenna. DinekTpuueckue
LT U IOTPEOUTENHU JIEKTPUUIECKOM dHepruu B ObITy. KopoTkoe 3aMbikaHue.

[ToctostHHble MarHuThl. B3anMoaencTBHE MOCTOSAHHBIX MAarHUTOB. MarHutHOE
noje. MaruuTHoe nojie 3eMJIM U €ro 3Ha4eHUe ISl )KU3HU Ha 3emie. OnsIT Dpcerena.



®denepanbHas padbouas nporpamma | Pusuka. 7-9 kimaccel (0a30BbI YPOBEHD)

MarauTHoe moJsie 3JIEKTPUYECKOTO TOKA. [IpuMEeHeHue 3JIEKTPOMArHUTOB B TEXHUKE.
JleiicTBrE€ MAarHUTHOTO TIOJISl HAa MPOBOJHUK C TOKOM. DJIEKTPOJBUTATEIb ITOCTOSHHOTO
ToKa. lcnosib30BaHWE DJIEKTPOABUraTelieil B TEXHUYECKHMX  YCTPOMCTBAX W
Ha TPAHCIOPTE.

Onbitel @apanes. SIBIeHHE 3IEKTPOMarHUTHOM HMHAYKUMHU. IIpaBmno Jlenua.
Onextporenepatop. CrocoObl MONYYCHHS JICKTPUUECKONW SHEPTUH. DIICKTPOCTAHITUU
Ha BO30OHOBIISIEMBIX HCTOYHUKAX YHEPTHUU.

Jlemoncmpayuu
DIIEKTpU3aLUS TEN.
JIBa poaa aNEKTPUYECKUX 3aPSAI0B U B3AUMOJECHCTBUE 3aPSKEHHBIX TEIL.
YCTpOUCTBO U IEUCTBUE IIEKTPOCKOIA.
DIIEKTPOCTATUYECKAS NHTYKIIHUS.
3aKOH COXPaHECHUS JIEKTPUUECKUX 3aPAJIOB.
IIpOBOAHUKM U JUDJICKTPUKH.
MopaenupoBaHue CUIOBBIX JIMHUM 3JIEKTPUYECKOTO TOJIS.
HcTouyHMKHM TOCTOSTHHOTO TOKA.
JIeHiCTBUS DIEKTPUYECKOTO TOKA.
DJIEKTPUYECKUN TOK B JKUJIKOCTH.
["a30BbIH paspsa.
N3mepenune Cuitbl TOKa aMIIepMETPOM.
N3mepenne 3neKTpruiIeCcKOro HarpsKeHUs BOJIbTMETPOM.
Peocrat 1 MarazuH CONpOTUBIICHUHN.
BzanmopericTBre MOCTOSIHHBIX MarHUTOB.
MopaenupoBaHue HEBO3MOKHOCTH Pa3/IeJICHHs OJFOCOB MarHuTa.
MopaenupoBaHue MarHUTHBIX MOJIEH MOCTOSSHHBIX MAarHUTOB.
OnbIT Opcrena.
MarHuTtHoe€ 1oJie ToKa. JJIEKTPOMAarHur.
JlericTBME MarHUTHOTO MOJISI HA MPOBOJHUK C TOKOM.
DIIEKTPOJBUTATEND MOCTOSIHHOTO TOKA.
HccnenoBanue sBiIeHUS 3IEKTPOMArHUTHOM UHYKIIUH.
OnbiTel @apajes.
3aBUCUMOCTb HAPABIEHUS UHIYKIIMIOHHOTO TOKA OT YCJIOBHUM €r0 BOSHUKHOBEHHS.
DJIEKTPOre€HEepaTOP MOCTOSIHHOTO TOKA.

JlabopamopHhwvie pabomul u onvimol
OnBITHI TT0 HAOJTIOICHUIO SJICKTPU3AIINHU Tl HHIYKITUESH U TIPH COMPUKOCHOBECHHUM.
HccenenoBanue IeWCTBHS 3JIEKTPUUYSCKOTO OIS HA IMPOBOJIHUKHU U TUAJICKTPUKH.
COopka u mpoBepKa padOThI JICKTPUICCKOM IICITH TTOCTOSHHOI'O TOKA.
M3mepeHue u peryJIMpoBaHKUe CHJIBI TOKA.
W3mepenue 1 peryaupoBaHue HAMPSHKCHHUS.
HccnemoBanne  3aBHCHMOCTH — CHJIBI  TOKa, HMAYIIETO  4Yepe3  PE3UCTop,
OT CONPOTHBIICHUS PE3UCTOPA U HAIPSDKEHUS HA PE3UCTOPE.

10
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OneITBl, JAEMOHCTPUPYIOIIHE 3aBHCUMOCTb 3JEKTPUUYECKOTO CONPOTHBIICHHUS
MIPOBOJHUKA OT €r0 JJIMHBI, INIOMAAU TONEPEYHOT0 CEYEHUS U MaTeEpHaIa.

[IpoBepka npaBuiia CI0KEHUS HANPSKEHUN MTPU MOCIEA0BATEIbHOM COEIMHEHUH
JIBYX PE3UCTOPOB.

[IpoBepka npaBuiia AJis1 CUIIbI TOKA MPU NapAIIETbHOM COEAMHEHUHN PE3UCTOPOB.

Omnpenenenre pabOThI AJIEKTPUUECKOTO TOKA, UIYIIETO Yepe3 PE3UCTOP.

OnpeneneHre MOIHOCTY AJIEKTPUYECKOTO TOKA, BBIACIISIEMON HAa PE3UCTOPE.

HccnenoBanne 3aBUCHMOCTH  CWJIbI  TOKa, MAYLIErO 4Yepe3  JaMIIOUKYy,
OT HANPSHKEHUS HA HEM.

Onpenenenne KII/[ HarpeBarens.

HccnenoBanre MarHUTHOTO B3aUMOJEHCTBUS TOCTOSTHHBIX MarHUTOB.

N3yyenne MarHUTHOTO TOJIS TOCTOSIHHBIX MArHUTOB MPU UX OOBETUHEHUU U
pazziejeHuN.

HccnenoBanue neicTBUS 3JIEKTPUUECKOTO TOKA HA MAarHUTHYIO CTPENKY.

OnbITel, JEMOHCTPUPYIOLIUE 3aBUCUMOCTh CHJIbl B3aUMOJICUCTBUS KATYLIKU
C TOKOM U MarHMUTa OT CUJIbl TOKA U HAIIPABJICHHS TOKA B KaTyLIKE.

N3ydenne neiicTBUS MArHUTHOTO MOJI HA TPOBOJAHUK C TOKOM.

KoHcTpyrpoBanue u uzydeHue padoThl JJIEKTPOABUTATEIS.

Nsmepenue KII] anexkTpoaBuraTenbHON YCTAHOBKH.

OnBbITHI IO UCCIIEOBAHUIO SIBJICHUS JIEKTPOMAarHUTHOM MHAYKIIMH: UCCIIEI0BaHNE
M3MEHEHUM 3HAUCHUS U HAIIPaBJIEHUS UHAYKIIMOHHOIO TOKA.

9 KUIACC

Pa3nen 8. Mexanuueckue siBJIeHUsI

Mexannueckoe  JABWKEHHE. MarepuaiibHas ~ Touka. (CucremMa  OTCYETa.
OTHOCUTENBHOCTh ~ MEXAHMYECKOTO  JBWKEHUA. PaBHOMEpHOE  NPSAMOJIMHEHHOE
nBr>keHue. HepaBHoMmepHoe mnpsiMonvHEHOe ABWKeHWEe. CpenHssi U MTHOBEHHas
CKOpPOCTb TeJa TP HEPABHOMEPHOM JIBUKEHHM.

VYckopenne. PaBHOyckopeHHOE TIpsiMOJIMHENHOE ABKeHne. CBOOOAHOE MajieHUE.
OmnpiThl ["anunes.

PaBHOMepHOE nBWKeHHEe 1O OKpyxHOCTH. [lepmom m dacrora oOparieHus.
JIunenHas u yrinoBast CKOpocTu. LIeHTpoCcTpeMHUTENBHOE YCKOPEHHE.

[Tepseiit 3akoH Herorona. Btopor 3axkoH Herorona. Tperuin 3axkoH HprotoHa.
[TpuHIMII CYNIEPIO3ULINU CHUJL.

Cuna ynpyroctu. 3akoH ['yka. Cuna TpeHus: cuia TPEHHUS CKOJBXKEHUSA, CHIA
TPEHUS MMOKOS, IPYTHUE BUIbI TPCHUSL.

Cuna TSKeCTU M 3aKOH BCEMUPHOTO TATOTEHHUS. Y CKOPEHHE CBOOOIHOTO TIafCHUSI.
Jemxenue mnanetr Bokpyr Connua. IlepBas kocMmuueckas ckopoctb. HeBecoMocTh u
MEPETPY3KHU.

11
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PaBHOBecue MarepuanbHON TOuku. AOCOMOTHO TBEpAOE Teno. PaBHOBecue
TBEPJIOTO TEJIA € 3aKPEIUIEHHON OChIO BpallleHusa. MOMEHT cuiibl. LIeHTp TsKeCTH.

Nmnynsc Tema. W3MeHeHune wummysnbca. WMiynbc cuiibl. 3aKOH COXpaHEHUS
UMITyJbca. PeakTuBHOE NBMKEHHUE.

Mexanuueckass padota U MOUIHOCTb. PaboTa Cui TSHKECTH, yIPYrOCTH, TPEHUS.
CBa3b sHepruu u padotsl. [loTeHmanbHas 3Heprus Teina, MOJAHATOr0 HaJl MOBEPXHOCTHIO
3emud. [loTeHumanbHas sHEprus cxaroy npykuHbl. Knnetndeckas sHeprus. Teopema
O KUHETHYECKOU dHEPIruH. 3aKOH COXPAaHEHUSI MEXaHUYECKON SHEPrUu.

Jlemoncmpayuu

Ha6nronenne MexaHu4ecKoro JBUKEHUS Tela OTHOCUTENBHO PA3HbIX TEJ OTCUETA.

CpaBHeHUE IMyTEN U TPACKTOPUN ABUKEHUSA OJHOTO U TOTO € TEJIa OTHOCUTEIBHO
Pa3HBIX TEJI OTCYETA.

N3mepenne CKopoCTH U YCKOPEHUS TPSIMOJIMHENHOTO JIBUKEHUS.

HccnenoBanne npu3HakoB PABHOYCKOPEHHOT'O JBUKECHUS.

HaOnronenue nBukeHUs Tela 0 OKPYKHOCTH.

HaOnronenne MeXaHMUECKUX SIBICHUN, MPOUCXOAIIMX B CHUCTEME OTCUETa
«Tenexka» mpu €€ paBHOMEPHOM M YCKOPEHHOM JIBMKEHHUM OTHOCUTEIHHO KaOWHEeTa
(bu3HKH.

3aBUCUMOCTb YCKOPEHHS TEa OT MACChl TeJla U JEUCTBYIOIIEH HA HETO CUJIBI.

HaOnronenue paBeHcTBa CUII PU B3aUMOJICUCTBUU TEJL.

HN3MeHneHne Beca Tena npu yCKOPEHHOM JIBUKEHUH.

Ilepemaua umiynbca mpu B3auMOJEHCTBUM TEN.

[IpeoOpazoBanust SHEPTUH TTPU B3aUMOJICHCTBUU TEJL.

CoxpaHeHre UMITYJIbCa ITPU HEYTIPYTOM B3aUMO/ICHCTBUH.

CoxpaHeHne uMITyJIbca Mpu a0COTIOTHO YIIPYTOM B3aUMOJICHCTBUU.

HaOntonenue peakTUBHOTO JBUKECHUS.

CoxpaHeHrne MEXaHUYEeCKOM SHEPTHH MPU CBOOOTHOM IMaJICHUU.

CoxpaHeHHEe MEXaHMYECKOM HSHEpruM IMpU [ABUKEHUHM Tela MOoJ ACHCTBUEM
MPY>KUHBI.

JlabopamopHhwvie pabomul u onvimol

KoncTtpyupoBanue TpakTa Jjisl pa3roHa U JajdbHEHIIEr0 PAaBHOMEPHOTO JIBMXKEHUS
IapuKa Win TEJIEKKHU.

Omnpenenenue cpeHEN CKOPOCTH CKOJIBKEHHSI OpycKa WM JIBHXKEHMS IIapHKa
110 HAKJIOHHOM MJIOCKOCTH.

OrnpeneneHue yCKOpPEeHHs Tela MPU PaBHOYCKOPEHHOM JBHKEHUH IO HAKIOHHOM
MJIOCKOCTH.

Uccnenoanne 3aBUCUMOCTH MYTH OT BPEMEHU MIPU PABHOYCKOPEHHOM JIBH>)KCHUU
0e3 Ha4aJIbHOM CKOPOCTH.

[IpoBepka TUIOTE3BI: €CIM TPH PAaBHOYCKOPEHHOM JBW)XCHHHM 0€3 HadaJlbHOU
CKOPOCTH IMYTHU OTHOCSITCS KaK Psii HEUETHBIX YHCEIT, TO COOTBETCTBYIOIIHNE MMPOMEKYTKH
BPEMEHU OJIMHAKOBBI.

12
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HccnenoBanue 3aBUCHMOCTH CHJIBI TPEHHSI CKOJBKEHHUS OT CHIJIBI HOPMAJbHOTO
TIaBJICHUSL.

Omnpenenenre K03QPUIMEHTA TPEHUS CKOTBKCHHS.

Onpenenenne KECTKOCTU NPYKUHBI.

Omnpenenenre pabdOTBI CWIIBI TPEHUS TMIPH PABHOMEPHOM JBW)KCHUHU Teja
10 TOPU30HTAILHON TOBEPXHOCTH.

Ompenenenrie pabOThl CHIIBI YIPYTOCTH MpPU MOIBEME Tpy3a C HCIOIb30BAaHHEM
HETIOBIKHOTO U TIOJIBMIKHOTO OJIOKOB.

W3yuenue 3aKoHa COXPAHEHUS SHEPTHH.

Pa3gen 9. Mexannueckue K0J1e0aHUA M BOJHBI

KonebarenbHoe nBuxkeHue. OCHOBHBIE XapaKTEPUCTUKH KOJIEOaHUW: TMEpUO,
4acToTa, aMIUINTyJda. MaremaTW4ecKud W TNPYXKUHHbIA MasTHHUKU. [IpeBpamienue
SHEPIUM NMPHU KOJeOaTeIbHOM JBUKCHUU.

3aryxarone kojiebanus. BeiHyXaeHHbIE KoneOaHusa. Pe3onanc. MexaHnuueckue
BOJIHBI. CBOMCTBAa ME€XaHWYECKUX BOJIH. [IpomonpHbIE M MonepedHbie BOJIHBL J[JinHA
BOJIHBI M CKOPOCTh €€ pacnpocCTpaHCHHs. MeXaHM4YeCKue BOJHBI B TBEPIOM TeEIIE,
CEHCMUYECKUE BOJIHBI.

3Byk. I'poMkocTh 3Byka u BbIcOTa ToHa. OtpaxkeHue 3Byka. HMuppasByk wu
YIBTPa3BYK.
Jlemoncmpayuu

Hab6nronenue xonebanuii Tes o1 JSHCTBUEM CUJIBI TSKECTH U CUJTBI YIIPYTOCTH.

Ha6nronenue konedanuii rpy3a Ha HUTU U Ha TIPY>KUHE.

Habmronenune BeIHYKICHHBIX KOJICOAHHMI M pe30HaHCA.

Pacnpoctpanenue npoaosibHbIX U MONEPEYHBIX BOJIH (Ha MOJEIH).

HabintoieHne 3aBUCUMOCTH BBICOTHI 3BYyKa OT YaCTOTHI.
AKyCTUYECKHI PE30HAHC.

JlabopamopHhwvie pabomul u onvimol

OmnpeneneHre YacTOThI M IEpHo/Ia KoJIeOaHUH MaTEMaTHICCKOTO MasTHHKA.

OmnpeneneHre YaCTOTHI M MIEproa KoJIeOaHUH MPYKUHHOTO MasTHUKA

HccnenoBanue 3aBUCUMOCTH TIepHoAa KoJeOaHWH TOJBENICHHOTO K HUTH Tpy3a
OT JUITMHBI HUTH.

HccnemoBanne 3aBUCHUMOCTH TIepuojaa KojeOaHWH TPYKHHHOTO MasTHHKA
OT Macchl Tpy3a.

[TpoBepka HE3aBHCHUMOCTH TepHoJIa KOJIeOaHUI Tpy3a, MOJBEIICHHOTO K HHTH,
OT Macchl Ipy3a.

OnbIThI, JEMOHCTPUPYIOIIUE 3aBUCHUMOCTh IEpPHOAA KOJCOAHHWH MPYKHUHHOTO
MasiTHUKA OT MACChI IPy3a U KECTKOCTH MPYKUHBI.

N3mepenue yckopeHus: CBOOOIHOTO TaICHHS.

Paznen 10. DiiekTpoMarHuTHOE 1M0J1€ M 3JIEKTPOMATHUTHBIE BOJIHBI

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

DnexkTpomMarHuTHas npupojaa ceera. CKopocTs cBeTa. BoiHOBBIE CBOMCTBA CBETA.

Jlemoncmpayuu
CBoiiCTBA ANEKTPOMATrHUTHBIX BOJIH.
BoiHOBBIE CBOMICTBA CBETA.

JlabopamopHhwvie pabomul u onvimol
N3ydeHnne CBOMCTB 3IEKTPOMArHUTHBIX BOJH C MTOMOIIBI0 MOOMIBHOTO TenedoHa.

Pa3nen 11. CBeToBbIe AABJIEHUS

JIlyueBass momenb cBera. VMctounuku cBera. lIpsiMonuHeliHOE pacmpocTpaHEHUe
ceeta. 3armenuss Connua u Jlywel. Otpaxenue cera. Ilinockoe 3epkano. 3akoH
OTPa)KECHUS CBETA.

[Ipenomnenne cBera. 3akoH mpeoMieHds cBera. llonmHoe BHyTpeHHee
oTpaxkeHue cBeTa. VCrmonap30BaHHE MOJHOTO BHYTPEHHETO OTPAa)KEHUS B ONTHYECKHUX
CBETOBOJAX.

Jlunza. Xox nydeit B nmuH3ze. OnTtuueckas cucreMa (oroamnmnapara, MUKpPOCKOIa U
Teneckona. I'a3 kak onruyeckas cuctema. bim3opykocTs U JaIbHO30PKOCTb.

Paznoxenue 6enoro ceeta B cnektp. OnbiTel HetoToHa. Cri0KeHUEe CTIEKTPaIbHbBIX
1uBeToB. /ucnepcus ceera.

Jlemoncmpayuu
[IpssmMonMHEHOE PACITPOCTPAHEHUE CBETA.
OTtpaxeHue cBeTa.
[Tonyyenue n3o0paxeHuil B INIOCKOM, BOTHYTOM U BBIITYKJIOM 3€pKaJiax.
[Ipenomnenue ceera.
Onrtuueckuii CBETOBO/I.
Xon nyyei B coOuparoleit JImH3e.
XO0J1 Tydeu B paCCEUBAKOLIE JIMH3E.
[Tomyuenue n300paskeHUi C MOMOIIBIO JIUH3.
[Ipunuun peiictBus goroanmnapara, MUKPOCKOIIa U TEJIECKOIA.
Mopenn riasa.
Pasnoxxenue 6enoro cBera B CIIEKTP.
[Toyuyenue 0enoro cBeTa Mpu CIOKEHUU CBETA PAa3HBIX LIBETOB.

JlabopamopHhwvie pabomul u onvimol
UccnenoBanue 3aBUCUMOCTH yTIJia OTPaKEHUS CBETOBOTO Jiy4a OT yriia NajeHus.
N3ydeHune xapakTepucTUK U300pakeHUs MPeIMEeTa B INIOCKOM 3epKaJie.
Uccnenoanue 3aBUCUMOCTH yIJla NPEJIOMIICHHS] CBETOBOTO Jiy4a OT yrja HajeHus
Ha TPAHUIE «BO3IYX—CTEKIION.
[Tonyuenne n300pa>keHU C MOMOIIBIO COOUPAFOIICH JIMH3HI.
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Onpenenenne GOKYCHOTO pacCTOSHUSI U ONTHYECKOH CHIIbl COOMpAIOIEH JIMH3bI.

OmnBITHI IO PA3JI0KEHUIO OEJIOrO CBETa B CHEKTP.

OnbITHl IO BOCHIPUSATHIO LIBETA NMPEAMETOB MPU UX HAOJIOJICHUM Yepe3 I[BETOBbIC
(UIBTPBI.

Pa3gen 12. KBanToBble ABJICHUA

OmnsbiTel Pezepdopna u mnaHetapHas Monenb aroMa. Mogens aroma bopa.
Hcnyckanue u norsomeHue ceeta atToMoM. KBaHThI. JInHenYaThle CIIEKTPHI.

PannoaktuBHOCTh. Anb(a-, 6eTa- U ramma-usinydeHus. CTpoeHrne aTOMHOTO siipa.
Hyknonnas monens atromHoro sigpa. M3oromnsl. PagnoaktuBHeie nipeBpamienus. [lepuon
IIOJTypacIiajia aTOMHBIX SIAEP.

S nepHble peakuuu. 3aKOHBI COXPAHEHUS 3apsI0BOTO U MAaCCOBOTO YK CEN. DHEPTUs
CBSA3M aTOMHBIX sAnep. CBs3p Maccel M 3HEpruu. Peakuuu cuHTE3a M JENEHUS SIED.
Ncrounnku saeprun ConHua u 3BE31.

Anepnas osHepretvka. JIeMCTBHS paaMOAKTUBHBIX M3JIy4YEHUHM Ha JKHUBBIC
OpTaHU3MBI.

Jlemoncmpayuu
CnexTpbl U3Ty4EeHHS U TOTIIOMICHUSI.
CnekTphl pa3IuyHbIX Ta30B.
CnekTp Bogopoaa.
Ha6nronenue tpexoB B kamepe Buiibcona.
PaboTa cuéTurka HOHU3UPYIOIIUX U3TYUCHUH.
Peructpanus nzinyueHust IpupoOgHBIX MUHEPATIOB U MTPOAYKTOB.

JlabopamopHhwvie pabomul u onvimol

HaGnronenue CrutoniHeIX ¥ TMHEHYAThIX CIICKTPOB H3TYUCHUS.

HccnenoBanue TPEKOB: M3MEPEHHE SHEPTUM YACTHIIBI IO TOPMO3HOMY TIyTH
(o pororpadusam).

N3mepenne paarnoakTUBHOTO (OHA.

IHoBTOpPHUTEIBLHO-00001IAOIMA MOAYJIb

[ToBTOpHUTENHEHO-0000IIAIOMINKA MOAYJIb NpPEIHAa3HAUYEeH JJIsi CUCTEMATU3ALMH U
000011IeHHs] TIPEIMETHOTO COJAEpPXKAHUS M OIbITa JEATEIbHOCTH, MNPUOOPETEHHOIO
OpyU HW3YYEHUU BCEro Kypca (GU3UKHA, a TakkKe s MOJATOTOBKM K OCHOBHOMY
roCyJapCTBEHHOMY 3K3aMeHY M0 (pu3uKe J1Jis1 00yUYaroIIMXCsl, BRBIOPABIIMX ATOT YUCOHBIM
IPEIMET.

[Ipy wu3ydyeHUH AAHHOTO MOAYJS PEATU3YIOTCSI U CUCTEMATU3UPYIOTCA BUbI
JESITEIbBHOCTH, Ha OCHOBE KOTOPBIX OOECHEeUMBAETCS [OCTHXKEHUE MPEIMETHBIX HU
MeTaIpeAMETHBIX ITAaHUPYEMBIX pEe3ynbTaTOB oOy4eHus, dbopmupyeTcs
€CTECTBEHHO-HAy4YHasi TPaMOTHOCTb: OCBOECHHME HAyYHBIX METOJIOB HCCIIEIOBAHUS
SIBJICHUI TIPUPOJIBI U TEXHUKH, OBJIAJICHUE YMEHUSIMU OOBSICHATH (DU3NUECKUE SABJICHHUS,
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MPUMEHAS TOJYYCHHBIE 3HAHUWA, pElIaTh 3aJadyd, B TOM YHCJIE KA4YECTBEHHBIE U
AKCIIEPUMEHTAJIbHBIE.

[IpuHIMIHAIBHO AEATENBHOCTHBIN XapaKTep JAHHOTO pa3esia peannu3yeTcs 3a CUET
TOT0, YTO OOYYAIOUIUECS BBIMOJHSIOT 3a/1aHUs1, B KOTOPBIX UM MPEJIaraeTcs:

Ha OCHOBE MOJyYECHHBIX 3HAHUN PAcClO3HaBATh U HAYYHO OOBSACHATH (PU3MUYECKHE
SABJICHUS B OKPYXAIOIIEH TPUPOJIE U TOBCEIHEBHOM KU3HU;

UCIIOJIb30BaTh HAYYHbIE METObI UCCIIENOBAHUS (PU3NYECKUX SIBJICHUH, B TOM YHCIIE
JUTSL IPOBEPKH THIIOTE3 U TIOJIYUYECHUSI TEOPETUUECKUX BBIBOJIOB;

OOBSACHATh HAy4YHbIE OCHOBBI HamOOJiee BaXKHBIX JIOCTH)KEHHI COBPEMEHHBIX
TEXHOJIOTUM, HANpPUMEp, MPAKTUYECKOTO MCIOIb30BAHUS PA3JIUYHBIX HCTOYHHUKOB
SHEPrMM Ha OCHOBE 3aKOHA MPEBPAIICHUS M COXPAHEHHS BCEX H3BECTHBIX BHJIOB
SHEPIHUH.
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INJIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA IPOI'PAMMBI 11O ®U3UKE
HA YPOBHE OCHOBHOI'O OBHIEI'O OBPA30OBAHUA

N3yuenne (u3uku Ha ypoBHE OCHOBHOTO OOIEro 0Opa3oBaHUs HAMPABICHO
Ha JIOCTMXKEHHUE JIMYHOCTHBIX, METANpPEIMETHBIX WU MPEIMETHBIX 00pa3oBaTEIbHBIX
pe3ynbTaToB.

JIMYHOCTHBIE PE3YJbTATBI

B pesynbrare m3ydeHus (U3MKH Ha ypOBHE OCHOBHOTO OOIIEro 0Opa3oBaHUS
y oOyuJatorerocst OyayT copMUPOBaHKI CISAYIONINE TUIHOCTHBIE PE3YJIbTAThI B YACTH:

1) IaTPHOTHYECKOTO BOCTIMTAHMS:

IIPOSIBJICHUE MHTEpPECa K UCTOPUHA U COBPEMEHHOMY COCTOSTHUIO POCCHUMCKOU
bu3nUecKoil HayKH;

LIEHHOCTHOE OTHOLLIEHUE K JTOCTUKEHUSAIM POCCUUCKUX YUEHBIX-(PU3HKOB;

2) rpaKIaHCKOT0 M TyXOBHO-HPABCTBEHHOT O BOCTIHTAHMS:

TOTOBHOCTh K AaKTUBHOMY YYaCTHIO B OOCYXJEHUHM OOIIECTBEHHO-3HAUMMBbIX
U DTUYECKUX TMpoOJeM, CBA3aHHBIX C MPAKTUYECKUM MPUMEHEHUEM JIOCTHKEHUHN
busuKy;

OCO3HaHHUE BAXKHOCTU MOPAJIbHO-3TUYECKHUX MPUHIIMIIOB B AESTEIBHOCTU YUYEHOTO;

3) 3cTeTHYECKOro BOCIIMTAHUS:
BOCIIPUATHE DCTCTHUYCCKUX KadyeCTB (U3MUECKONM HayKd: €€ TrapMOHHYHOIO
IIOCTPOEHHSI, CTPOTOCTH, TOYHOCTH, JAKOHHYHOCTH;

4) HEeHHOCTH HAYYHOT'0 MO3HAHUS

OCO3HAHME IIEHHOCTH (PU3MYECKON HAYKH KaK MOIIHOIO MHCTPYMEHTA MO3HAHUS
MHPA, OCHOBBI Pa3BUTHsI TEXHOJIOTHUM, BaXKHENIIEH COCTABIIOIIEH KYIbTYPHI;

pa3BUTHE HAay4YHOW JIFOOO3HATENBHOCTH, MHTEpeca K HCCIEI0BATEIbCKON
JIESITENBHOCTH;

5) popmupoBaHus KyJIbTYPhI 310POBbSI H YMOIUOHAIBHOT0 (JIATOTIOTYYHSI:
OCO3HaHWE LIEHHOCTM  Oe3omacHOro oOpa3a JKM3HM B  COBPEMEHHOM
TEXHOJIOTUYECKOM MHpE, BaXXHOCTH MpaBUJl OE30MaCHOrO MOBEACHMSI Ha TPAHCIIOPTE,
Ha JIOpOrax, ¢ AJIEKTPUUECKUM U TEIIOBBIM 000pYAOBAaHUEM B IOMAIIIHUX YCIOBUSIX;
c(hOpMHUPOBAHHOCTh HaBbIKa pedIeKCHH, MPU3HAHUE CBOETO IMpaBa Ha OUIMOKY U
TAKOTI'0 JK€ MIPaBa y JIpyroro 4eJloBeKa;

6) TPy10BOr0 BOCIIUTAHMS :

AKTUBHOE YYacTHE€ B PEIICHUM MPAKTUYECKUX 3ajad (B pamMKax CEMbH,
oOpa3oBaTeIbLHONM OpraHu3alyd, Topoja, Kpas) TEXHOJOTHYECKOW U COLMaTIbHOM
HaIPaBJICHHOCTH, TPEOYIOIIUX B TOM YUCTIe U (PU3NUECKUX 3HAHUI;

UHTEpEC K MPAKTUYECKOMY U3YUEHUIO MPOodeCcCuii, CBSI3aHHbBIX C PUBUKOM;
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7) PKOJIOTHYECKOr0 BOCIIMTAHHUS:

OpHUEHTAIMs Ha MPUMEHEHHE (PU3MUECKUX 3HAHHWH ISl PEIICHHS 3aJlad B 00J1acTH
OKpY>Karolen cpe/ibl, INIAHUPOBAHUS TTOCTYIKOB U OLICHKU WX BO3MOXKHBIX MTOCIEACTBUN
JUISL OKPY>KarOIIEeH Cpeibl;

OCO3HAHME TJI00ATBLHOTO XapaKTepa SIKOJOTHUECKUX MPOOJIEM U TTyTEH UX PEIICHHUS;

8) aganTanuu K N3MEeHSIIOIIMMCSl YCJTOBHSM COIMAILHOW M IPUPOTHOI Cpebl:

MOTPEOHOCTh BO B3aWMOJICHCTBHH TPW BBITIOJIHCHUH HCCIICIOBAHUN W MPOCKTOB
(bU3UYECKON HAMPABIEHHOCTH, OTKPBITOCTD ONBITY M 3HAHUSM JIPYTHX;

MOBBIIICHUE YPOBHS CBOEH KOMIIETEHTHOCTH Y€pe3 MPaKTUUYECKYIO JAESTEIbHOCTD;

noTpeOHOCTh B OPMHUPOBAHUN HOBBIX 3HAHUH, B TOM YHCIie GOPMYIUPOBATH UIEH,
TOHSTHS, TUIIOTE3bI O (PU3UUECKUX 00BEKTaX U SBICHUSX;

OCO3HaHME JE€PUIUTOB COOCTBEHHBIX 3HAHUM M KOMIIETEHTHOCTEH B 001acTH
busuky;

IJIAHUPOBAHKUE CBOETO PA3BUTHS B MPUOOPETEHHWU HOBBIX (PU3UUECKUX 3HAHUIA;

CTpEMJICHUE aHAJTU3UPOBATh U BBISABIISITH B3aUMOCBSI3U ITPUPO/IbI, OOIIECTBA U
HSKOHOMHUKH, B TOM YHCJI€ C UCTIOJb30BaHUEM (DU3UYECKUX 3HAHUM;

OIIEHKA CBOUX JICCTBUM C YUETOM BIIUSHUSI Ha OKPYKAIOLIYIO CPEAY, BO3ZMOXKHBIX
rII00aJIbHBIX ITOCIEACTBHH.

METAINIPEAMETHBIE PE3YJIbTATDBI

B pesynbraTe ocBoeHUs MporpamMMbl MO (PU3MKE HA YPOBHE OCHOBHOTO OOIIETO
oOpa3zoBanust y oOywatrouierocs  OynyT  cOpMHpPOBaHbl  METANpPEIMETHbIE
pe3ynbTaThl, BKIIOYAIOIIAE TO3HABATEIbHBIC YHUBEpCAJIbHbIC Yy4ueOHBIC IEHCTBUS,
KOMMYHUKATHBHBIE YHUBEPCAJIbHbIE YIeOHBIE ACHCTBUSA, PETYJSITHBHBIE YHUBEPCAbHBIC
y4eOHBIC IEUCTBUS.

Ilo3HaBaTebHbIC YHUBEpPCAJbHbIC Y4eOHbIC ACHCTBUS
ba3oBbie Joruvyeckue 1eHCTBU:

BBISIBJISITH M XapaKTepU30BaTh CYLIECTBEHHbIE NMPU3HAKK OOBEKTOB (SBJICHUN);

yCTaHABIUBATh CYIICCTBCHHBIN MPU3HAK KIACCU(PUKAIINN, OCHOBAHHUS
JJ1s1 000OIIIEHUS ¥ CPAaBHEHUS;

BBISIBJISITH 3aKOHOMEPHOCTH M TPOTUBOPEYHS B pacCMaTpUBaeMbIX (haKkTax, TaHHBIX
¥ HaOJIOCHUSIX, OTHOCSIIUXCS K (PU3HMUECKUM SIBJICHUSIM;

BBISIBJISITH IPUYUHHO-CJIE/ICTBEHHBIE CBSI3U MPU U3yYeHUH (PU3HUECKUX SBICHUN U
IPOLIECCOB, JeNlaTh BBIBOJABI C HCIONb30BAaHUEM JEAYKTUBHBIX W HWHAYKTHBHBIX
YMO3aKJIIOU€HUH, BBIIBUTATh TUTIOTE3bI O B3aUMOCBA3SIX (DU3HUECKUX BEJINYHH;

CaMOCTOSTENIbHO BBIOMpATh CHoco0 peleHus ydeOHOM (u3MUecKol 3amadu
(cpaBHEHHE HECKOJIBKMX BapUaHTOB PEIICHNUs, BBIOOP Haubosee MoAXoISIIEero ¢ Y4ETOM
CaMOCTOSITENIbHO BBIJICJICHHBIX KPUTEPUEB).
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ba3zoBble ucciieaoBaTeIbCKHe JeCTBHUA.

WCMOJIb30BaTh BOINPOCHl KaK HCCIEAOBATENBCKUMA HWHCTPYMEHT MO3HAHUS,

MPOBOJINTh MO CAaMOCTOATENBHO COCTABIICHHOMY IUIAHY OIBIT, HECIIOXKHBIN
bU3MYEeCKUl OKCIEPUMEHT, HEOOJbIIOe HWCCACAOBaHNE (DU3NIECKOTO  SBICHUS;

OIICHUBATh HA MPUMEHUMOCTH U JOCTOBEPHOCTH MH(GOPMAIIHIO, TIOJIYICHHYIO B X0J1€
VICCIICIOBAHUS WU YKCIIEPUMEHTA;

CaMOCTOSITeNIbHO (popMyupoBaTh O0O0O0OIIEHHS W BBIBOJBI IO pe3yJbTaTaM
MPOBEEHHOT0 HAOJIOICHHS, OTIBITA, UCCIICIOBAHUS;

IIPOTHO3UPOBATh BO3MOXKHOE JaJIbHEHIee pa3BUTHE (HU3NUECKUX IIPOIIECCOB,
a TaK)Ke BBIJIBUIaTh IMPEIANOJIOKEHUS 00 HMX pPa3BUTUH B HOBBIX YCIOBHUSX U
KOHTEKCTaXx.

Pabora ¢ undpopmanumeii:

OPUMEHATh Pa3jiU4HbIE METOJABI, HWHCTPYMEHTBI M 3allpOChl TP  ITOMCKE
U 0TOOpe MH(POPMALMK WM JAHHBIX C YYETOM MPEJIOKEHHON y4eOHOM (pu3nuecKon
3a/1aui;

aHaJIM3UPOBaTh, CHUCTEMATU3UPOBATb W  UHTEPIPETHPOBATh  HMH(POPMAIIHIO
Pa3IMYHBIX BUAOB U (OPM IMpEICTaBICHMS;

CaMOCTOSITENIbHO BHIOMpATh ONTHUMAJIbHYIO (pOpMY MpeAcTaBiieHUs: HHPOpMaLUU U
WUIIOCTPUPOBATh pPEIIAEMbIe 3aJa4d HECIIOKHBIMM CXEMaMH, JHarpaMMaMy, HWHOHN
rpauKoil ¥ uX KOMOUHALIUSIMU.

KomMMmyHUKaTHBHBIC YHUBEpPCAJIbHbIC Y4eOHbIC NCHCTBUS:

B XOJi¢ OOCYXJEeHHUsI Yy4eOHOTO MaTepuaia, pe3yjbTaToOB J1a0OpaTOpPHBIX padoT
U TPOEKTOB 3aJaBaTh BOIMPOCHI MO CYIIECTBY OOCYKIaeMOWl TeMbl U BBICKA3bIBATh
Ujieu, HaleJCHHbIE Ha peIIeHHWE 3a7adud W TOoJJEp)KaHHe OJiarokenaTeabHOCTH
OOIICHMS,

COTIOCTaBIIATh CBOM CYXJIECHHSI C CYXACHHUSIMHU JIPYTUX YYaCTHUKOB JUAJora,
OOHapyXUBATh PA3IUYUE U CXOJICTBO MO3UIUH;

BBIPa)KaTh CBOKO TOUYKY 3PCHHSI B YCTHBIX U TMCbMEHHBIX TEKCTaX;

MyOJMYHO TPEACTABISTh PE3YyJAbTAaThl  BBIMTOJIHEHHOTO (PU3WYECKOrO OmbITa
(3KCIIepUMEHTa, UCCIEA0BaHUS, IPOEKTA).

MMOHUMATh U UCIIOIH30BATh MPEUMYIIIECTBA KOMAHIHOW U MHAUBUAYATLHON pabOThHI
IIPY PEIIEHUN KOHKPETHON (PU3UYECKOi POOIeMBbI;

MPUHUMATh LIEJM COBMECTHOU IESATEIbHOCTH, OPraHU30BbIBATH JICMCTBUS IO €€
JOCTHKEHHUIO: pachpeaessiTh PoJid, 00CYXKIaTh MPOIECCHl U Pe3yibTaThl COBMECTHOM
paboThl, 0000111aTh MHEHHUSI HECKOJIBKUX JIFOJICH;

BBITIOJTHSITh CBOKO YacTh paOOThI, TOCTUTAsl KAUECTBEHHOI'O pe3yJibTaTra 1Mo CBOEMY
HaIPaBJICHUIO U KOOPJIUHUPYS CBOM JICHCTBHS C IPYTUMHU WICHAMH KOMAaH]IbI;

OIICHMBATh KAauyeCTBO CBOEro0 BKJIaja B OOMUNA MPOAYKT IO KPUTEPHUSIM,
CaMOCTOATEILHO C(POPMYIMPOBAHHBIM yUYaCTHUKAMU B3aMMOICHCTBUS.
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PerynsitTuBHble YHUBepPCAJIbHbIE Y4eOHbIe HeMCTBUS
Camoopranusamnus:

BBISIBIIATH MPOOJEMBI B JKM3HCHHBIX M yYEOHBIX CHUTyalusaX, TPeOYIOMUX
TS perieHus: PU3NUeCKUX 3HaHMM;

OPUEHTUPOBATHCA B PA3IMYHBIX MOJX0daX MPUHATUS PEIICHUN (MHIUBUIYAIHHOE,
MPUHATHE PEILICHUS B TPYIIE, MPUHITUE PEIICHUHN TPYIION);

CaMOCTOSITEJIbHO COCTAaBJIITh aJrOPUTM pelleHus (HU3NYECKOM 3ajlaud WM TUIaHa
HCCIICIOBaHUSI C YYE€TOM MMEIOIIMXCS PECYpCOB M COOCTBEHHBIX BO3MOXKHOCTEH,
apryMEHTUPOBATh MpejiaraéMble BapUaHThl PEIICHHUI;

JienaTh BEIOOp M OpaTh OTBETCTBEHHOCTH 3a PEIIICHHUE.

CaMOKOHTPOJIb, SMOLMOHAIbHBIN HHTEJJIEKT:

JABaTh AICKBATHYIO OLICHKY CUTyallMy U IIPEIIaraTh IUIaH €€ N3MEHEHMS;

OOBACHATh NPUYUHBI JOCTHXKEHHS (HEAOCTUIKEHUS) pE3ylbTaTOB IEATEIbHOCTH,
JaBaTh OLIEHKY IPUOOPETEHHOMY OIIBITY;

BHOCUTh KOPPEKTUBBI B JI€ATEIBHOCTh (B TOM YHCII€ B XOJl BBIIOJHEHUS
(U3NYECKOTO HCCIENOBaHUS WJIM NPOEKTa) HAa OCHOBE HOBBIX OOCTOSTENBCTB,
WU3MEHUBUINXCS CUTYalluli, YCTAHOBJIEHHBIX OIIMOOK, BOZHUKIINX TPYIHOCTEH;

OLICHUBATh COOTBETCTBUE PE3YJIbTATA LU U YCIOBUIM.

CTaBUTh ce€0s Ha MECTO JIPYyroro 4ejoBeKa B XOJ€ CHopa WIA JUCKYCCHH
Ha Hay4YHYI0 TEMY, IIOHUMATh MOTUBBI, HAMEPEHHUS U JIOTUKY APYIOro.

npu3HaBaTh CBOE MpaBO Ha OMIMOKY MpH peHIeHUH (PU3NUECKUX 3aJad WU
B YTBEPJKJICHUSAX HAa HAYYHBIE TEMBI M TAKOE K€ MPABO APYTrOTO.

HPEIMETHBIE PE3YJIBTATDI

K koHmy oOydenuss B 7 KJacce NpeIMETHBIE Pe3ylbTaTbl Ha 0a30BOM ypOBHE
JOJKHBI OTPaXKaTh CPOPMHUPOBAHHOCTD y O0YUAIOMIMXCSI YMEHHIA:

UCIIONIb30BaTh TIOHSATHS: (U3UYECKHEe W XUMHUYECKUE SBJICHUS, HaOIIOIEHUE,
IKCIIEPUMEHT, MOJICJIb, TUIIOTE3a, CAMHUIBI (PU3UYCCKUX BEIMYMH, aTOM, MOJICKYJa,
arperaTHbIE COCTOSIHMS BellecTBa (TBEpIOE, KHIKOE, Ta3000pa3HOe), MEXaHUYECKOe
IBW)KEHUE  (paBHOMEPHOE, HEpPaBHOMEpPHOE,  NPSIMOJIMHEHHOE),  TPaeKTOpHs,
paBHOAECWCTBYyOmAs cui, aedopmanus (ympyrasi, IUIaCTHYECKas), HEBECOMOCTb,
COOOIIAIOITNECS COCY/IbI;

paznmuyarh siBiaeHus (nud@dys3us, TEIUIOBOE ABMKEHHE YaCTHI[ BEIIECTBa,
paBHOMEpPHOE JIBIDKEHHE, HEPABHOMEPHOE JIBHXKCHHE, MHEPIIHS, B3aMMOJCHCTBUE TEl,
paBHOBECHE TBEPABIX TN C 3aKPEIUIEHHOW OChIO BpAIICHHS, Iepenada IaBJICHHS
TBEPIBIMU TEIAMH, KHUIKOCTSIMH M Ta3aMHu, aTMOC(EpHOE JaBICHHE, IJIaBaHHUE Te,
NPEeBpaIleHUs] MEXaHHMUECKOW SHEPTUM) IO ONHMCAHUI0 HMX XapaKTEPHBIX CBOMCTB U
Ha OCHOBE OIIBITOB, IEMOHCTPUPYIOIINX TaHHOE (PU3UIECKOE SIBIICHHE;

pacrio3HaBaTh MPOSBICHWE H3YYCHHBIX (PH3UUECKUX SIBJICHHHA B OKPYKAIOIIEM
MHpE, B TOM YUCIie QUINIECKUE SIBICHHUS B IPUPOJIC: TIPUMEPHI ABIIKCHHUS C PA3TUUYHBIMU
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CKOPOCTSIMH B XMBOW M HEXUBOW NPUPOJAE, ACHUCTBHE CHUJIBl TPEHUS B NPUPOAE U
TEXHUKE, BJIUSHUE aTMOC(EPHOro JaBiCHUS Ha >XUBOM OpraHu3M, IUIaBaHUE pbIO,
pbluard B TeJ€ YeJIOBEeKa, IPH 3TOM NEPEBOJAUTH MPAKTUUYECKYIO 3a7ady B yueOHYIO,
BBIJIETISITH CYIIECTBEHHBIE CBOMCTBA (MPU3HAKH) (PU3NUECKUX SIBJICHMUIA;

ONMKCHIBATh W3YYCHHBIE CBOMCTBA Te€N W (PU3MYECKHE SIBJICHUSA, HCHOJIb3Ys
dusznyeckue BeTMUUHbI (Macca, 00bEM, TUIOTHOCTh BEIECTBA, BPEMsI, IIyTh, CKOPOCTb,
CpemHsisi CKOPOCTh, CHJIA YIIPYTOCTH, CHJIA TSDKECTH, BEC TEJA, CHJIA TPEHMS, JABJICHUE
(TBEpIOrO Tena, KUIAKOCTH, rasza), BBITAJKUBAIONIAs CHJIA, MEXaHMuYecKas padora,
MOIIHOCTb, IUIEYO CHJIBI, MOMEHT CHJIbI, KO3(QQUIMEHT TOJE3HOTO JEHCTBUS
MEXaHU3MOB, KMUHETUYECKasl U TMOTCHIMAJIbHAsI SHEPTUs), NpU OMHCAHUM MPABUIBHO
TPAKTOBAaTh (PM3UUYECKUN CMBICI UCTOIB3yEMbIX BETUYMH, X 0003HAUYEHUS U €IUHUIIBI
(U3MYECKUX BEIIMYMH, HAXOAUTh (OPMYJIbl, CBS3bIBAIOIINE JaHHYIO (U3UUYECKYIO
BEJIMYMHY C JPYIMMH BEIMYMHAMH, CTPOUTh TIpaUKd H3YyUYEHHBIX 3aBUCUMOCTEH
(bU3NYECKUX BEIIUYNH;

XapaKTepU30BaTh CBOMCTBA TeJ, (PU3MUECKHUE SBJICHHUS U MPOIECCHI, HUCIOJIb3YS
MpaBUia CIOXKEHUsI CUJl (BIOJIbL OJTHOM TpsiMOi), 3akoH ['yka, 3akoH Ilackans, 3akoH
Apxumena, mpaBUIO paBHOBECHs pbluara (010Ka), «3070TO€ MIPABUIIO» MEXAHUKU, 3aKOH
COXPAaHEHUS MEXaHWYECKOH 3HEpPruM, MpH 3TOM J1aBaTh CJIOBECHYIO (HDOPMYIHPOBKY
3aKOHA W 3aIIMChIBATh €70 MaTEMaTHYECKOE BBIPAKEHNUE;

OOBACHATh (PU3UYECKUE SBJICHUS, MPOLIECCHl M CBOMCTBA Tell, B TOM YHUCIE U
B KOHTEKCTE€ CHUTyallud MPaKTHUKO-OPHUEHTHPOBAHHOIO  XapakTepa: BbIABISTH
MPUYUHHO-CJICICTBEHHBIC CBSI3U, CTPOUTH OOBSICHEHHE W3 1-2 JOTMYECKUX I1aroB
c omopoit Ha 1-2 M3y4eHHBIX CBOMCTBA (PM3MUECKUX SBICHUHN, PU3NUECKUX 3aKOHA WUITU
3aKOHOMEPHOCTH;

pemarh pacu€THble 3amaud B 1-2 AeiCTBUSA, HUCMOB3Yys 3aKOHBI U (HOPMYIIBI,
CBS3BIBAIOLIME (PU3UUECKHE BEJIMYMHBI: HA OCHOBE aHAJIM3a YCJIOBUS 33J1a4M 3aIIMChIBaTh
KpaTKOe YCJIOBUE, MOJICTABIATh (DU3UUYECKUE BEIUYHMHBI B (OPMYJIbl U TPOBOJIUTH
pacuéThl, HAXOAUTh CIIPABOYHBIE JaHHbBIE, HEOOXOAUMBIE IS PELICHHS 33a]]a4, OLIEHUBATh
PEANMCTUYHOCTD OJIyYeHHOU (PU3NYECKON BETUUNHBL;

pacrno3HaBaTh MPOOJIEMbl, KOTOPbIE MOXKHO PEHIUTh MPHU MOMOLIM (PU3HYECKUX
METOJOB, B OIKMCAaHUU HCCIEIOBAHUS BBIICIATh MPOBEPSIEMOE MPEAIOIOKEHHE
(runoresy), pa3nIu4aTh U UHTEPIPETUPOBATH MOTYUECHHBIN Pe3yIbTaT, HAXOAUTh OUTHOKH
B XO/I€ OTbITA, /IeJIaTh BBIBOBI [0 €0 PE3yJIbTaTaM;

IPOBOJUTH OMBITHI 0 HAOIIOJAEHUIO (GU3MUECKUX SIBICHUN WM (PU3MYECKHUX
CBOMCTB Ted: GOPMYIMPOBATH NMPOBEPSEMbIE MPEAINOIOKEHHSI, COOUPaTh YCTaHOBKY
U3 MPEAJI0KEHHOTO 000pYA0BaHUS, 3aMMChIBATh X0/ ONbITA U (POPMYIHPOBATH BHIBOL;

BBITIOJHATH MPSAMbIE U3MEPEHUSI pACCTOSIHUS, BPEMEHH, MacChl Tella, 00bEMa, CUITBI
U TEMIEPaTyphbl C UCMOIb30BAaHUEM aHAJIOTOBBIX U LU(POBBIX MPUOOPOB, 3aMUCHIBATH
NOKa3aHus NpUOOPOB € YUETOM 3aJJaHHON a0COMIOTHOM MOrPEIIHOCTH U3MEPEHU;

IPOBOJUTH UCCIEIOBAHUE 3aBUCUMOCTH OJTHOW (PU3UYECKON BEJIMYUHBI OT APYron
C UCIIOIb30BaHUEM MPSMBIX U3MEPEHUH (3aBUCUMOCTHU IIyTH PABHOMEPHO JIBHKYIIETOCS
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Teaa OT BPEMEHHU JIBHXKEHHMSI Te€la, CUJIbl TPEHUSI CKOJIBKEHHS OT Beca Tella, KauecTBa
00paOOTKM TIOBEPXHOCTEM Tel M HE3aBUCUMOCTUM CHJIBI TpPEHUS OT IUIOUIaau
COIPUKOCHOBEHHUSI TEJI, CUJIBl YIIPYTOCTH OT YJUIMHEHUS IIPY’KUHBI, BBITAIKUBAIOIICH
CIIIbI OT 00bEéMa TMOTpYKEHHOM YacCTH Tela M OT IJIOTHOCTH JKUJIKOCTH, €€
HE3aBUCUMOCTH OT IUIOTHOCTH TEJIa, OT INIyOUHBI, HA KOTOPYIO IOTPY>KEHO TENO, YCIOBUM
IUIaBaHUs TEJ, YCJIOBUM paBHOBECHUS pbluara M OJIOKOB, y4acTBOBaTh B IJIAHUPOBAHHH
y4eOHOI0 HCCIEIOBaHUsA, COOMpaTh YCTAHOBKY M BBIIOJHATh H3MEPEHHMS, CIEAys
OpeUIOKEHHOMY IUIaHY, (UKCHUpOBaTh pE3yJIbTaThl IOJYYEHHOW 3aBUCHUMOCTH
bu3nyeCKuX BETUYHMH B BUC MPEAJIOKEHHBIX TaOJMHUIl W Tpa@HUKOB, AETIaTh BBIBOJBI
IO pe3ysbTaTaM MCCIIEIOBAHNUS;

IPOBOJIUTH KOCBEHHBIE MU3MEPEHMsI (PU3NYECKUX BEIUYUH (IIOTHOCTH BELIECTBA
KUIKOCTH W TBEPHOrO TeJla, CHJIA TPEHUS CKOJIBKEHHMs, JABJICHUE BO31yXa,
BBITAIKMBAIOILAS CUJIA, IEMCTBYIOLIAS HA MOTPYKEHHOE B )KUJKOCTh TEJIO, KO3PPUIUEHT
IIOJIE3HOTO JACHCTBUS MPOCTBIX MEXAHU3MOB), CIIEAYs IPEMIOKEHHOW MHCTPYKLIUN: TIPH
BBINIOJIHEHUH HM3MEPEHUN COOMpPATh SKCIEPUMEHTAIbHYIO YCTAHOBKY W BBIYUCISATH
3HAYEHUE NUCKOMOM BEJIMYHUHBI;

coOnoaTh MpaBujia TEXHUKH O€30MacHOCTH Mpu padboTe ¢ 1a00paTOpHBIM
o0opy1I0BaHUEM;

yKa3bIBaTh MPUHIUIBI JEUCTBUA NPUOOPOB U TEXHUYECKUX YCTPOMCTB: BECHI,
TEPMOMETpP, ATUHAMOMETpP, COOOIIAIOIINECS COCYbl, OapOMETp, phbluar, MOABUKHBIA U
HEMOJBWKHBIN OJIOK, HAKJIOHHAS MJIOCKOCTB;

XapaKTEepHU30BaTh MPHUHIUIBI JEHCTBUS HM3YyYEHHBIX NPUOOPOB M TEXHUYECKUX
YCTPOMCTB € OMOpPOl Ha WX omucaHus (B TOM 4YHMCIE: MOAIIUIHUKH, YCTPOMCTBO
BOJONIPOBO/IA, THAPABINYECKUA IPECC, MAHOMETP, BBICOTOMEp, MOPUIHEBOM HAcoC,
apeoMeTp), UCMOJIb3Yysl 3HAHUS O CBOWMCTBaX (DU3UYECKHUX SIBJICHUA U HEOOXOJUMBIC
¢duznyecKkue 3aKOHbI U 3aKOHOMEPHOCTH;

MPUBOANTH TMpPUMEPHl (HAXOAUTh HMHGOPMALMIO O MpUMEpax) MNPAKTUYECKOTO
UCIIOJIb30BaHUsl (PU3MYECKMX 3HAHUM B TOBCEIHEBHOW KU3HU MJi1 OOecredeHus
O0e3omacHOCTH TMpU OOpalieHUH C NpudopaMH M TEXHUYECKUMH YCTPOWCTBAMH,
COXPaHEHHMsI 3/I0POBbs U COOJIIOJIEHNSI HOPM IKOJIOTMUECKOT0 OBEACHUS B OKpPYKarOIIeH
cpexne;

OCYIIECTBIISATh OTOOP HCTOYHMKOB HHGopManuu B WHTEpHETE B COOTBETCTBHUU
C 3aJJaHHBIM MOMCKOBBIM 3aIIPOCOM, HA OCHOBE UMEIOIIMXCS 3HAHUM U TyTEM CpaBHEHUS
pa3IMYHBIX UCTOYHUKOB BBIIEIATH HHPOPMAIMIO, KOTOPasl SIBISETCS MPOTUBOPEUUBOM
WJIM MOKET OBITh HETOCTOBEPHOM;

WCIIOJIb30BaTh MPHU  BBIMIOJHEHUH YYE€OHBIX 3aJaHUN HAYYHO-TIOMYJISPHYIO
auTepaTypy (U3MUECKOro COJEpXKaHUs, CIPaBOYHBIE MaTepuajbl, PECypChl CETH
WuTepHer, BiuageTh NOpuéMaMH KOHCIIEKTUPOBAHMUS  TEKCTa, MpeoOpa3oBaHMS
uH(OpMAITUU U3 OJTHON 3HAKOBOM CHUCTEMBI B IPYTYIO;

co371aBaTh COOCTBEHHbIE KPATKUE MHCbMEHHBIE U YCTHBIE COOOIIEHUS Ha OCHOBE
2—3 UCTOYHHUKOB MH(POpMAIK PU3NIECKOTO COACPKAHUS, B TOM YUCIE MMyOINIHO
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JieNaTh KpaTKue COOOIIeHHsI O pe3yibTaTax MPOEKTOB WM Y4YeOHBIX HCCIEeIOBaHUM,
IpU 3TOM TPaMOTHO HCIOJB30BaTh W3YUYCHHBIN MOHSATHHHBIN ammapaT Kypca (U3UKH,
CONIPOBOKJIATh BBICTYIUICHUE MPE3CHTALMEM;

IIPY BBITIOJTHEHUH Y4E€OHBIX MMPOESKTOB U HUCCIIEIOBAHUHN pacipeiesiTh 00s13aHHOCTH
B TPYIIIIE B COOTBETCTBHUM C IOCTABICHHBIMHU 3a/1a49aMH, CJICIUTD 32 BBIITOJIHEHNEM IIJIaHA
JEUCTBUM, Aa/IeKBaTHO OLEHUBATh COOCTBEHHBIM BKJIAJ B JACSATENBHOCTb TIPYMIIbL,
BBICTpaNBaTh KOMMYHHUKAaTHBHOE B3aMMOJICVICTBHE, YUUTHIBAasi MHEHUE OKPYKAOLIUX.

K konmy oOyuenuss B 8 kJjiacce mpeaMeTHBIC pe3yibTaThl Ha 0a30BOM ypOBHE
JOJKHBI OTPaXkaTh CPOPMUPOBAHHOCTH y 00YHAIOIIUXCSI YMEHUI:

MCIOJI30BaTh MTOHATHS: MACCa U pa3MeEPbl MOJIEKYJI, TETJIOBOE IBUKEHUE ATOMOB U

MOJIEKYJI, arperaTHble COCTOSIHUS BEIIECTBA, KPUCTAINIMYECKUE U aMOp(HBIC Tena,
HACBIIIIEHHBIA W HEHACBHIILICHHBINA Map, BIAXKHOCTh BO3/yXa, TeMIEpaTypa, BHYTPECHHSIS
SHEPrusl, TEIUIOBOW JBUTATENb, JIEMEHTAPHBIN SJIEKTPUUECKUN 3apsil, DIEKTPUUYECKOE
1oJie, MPOBOJHUKHU U AUAJICKTPUKH, TOCTOSHHBIA SJIEKTPUUECKUNA TOK, MATHUTHOE TOJIE;

paznuyaTh sBJIEHUS (TEIUIOBOE PACIIMPEHUE U CHKATHE, TEIJIonepeaaya, TemIoBoe
paBHOBECHE, CMAuyMBaHHWE, KAaNWUISPHBIC SIBJICHUS, MCIAPEHUE, KOHACHCAIIUS,
IJIABJIEHUE, KpUCTaJIU3alus (oTBEepaeBaHue), KUIIEHUE, TerIonepeaayda
(TEenI0MpPOBOIHOCTh, KOHBEKIIUSA, U3TYyUCHHE), DJICKTPU3ALMS TEJl, B3aUMOICHCTBUE
3aps0B, NEUCTBUS JIEKTPUUECKOTO TOKA, KOPOTKOE 3aMBbIKAHUE, B3AMMOJCUCTBUE
MAarHuToOB, JEHCTBHE MAarHUTHOTO TOJS Ha MPOBOJHUK C TOKOM, 3JIEKTPOMAarHUTHAs
WHIYKIMSI) TI0 ONUCAHUID HX XapaKTEPHBIX CBONCTB M Ha OCHOBE OIBITOB,
JIEMOHCTPUPYIOUIUX TAHHOE (PU3UUECKOE SIBJICHUE;

pacrio3HaBaTh MPOSBICHUE HW3YYEHHBIX (PU3MYECKUX SIBJICHUH B OKPYKarOIEM
MUpEe, B TOM 4ucjie (HU3NUecKue SBJICHUS B MPUPOJE: MOBEPXHOCTHOE HATXKEHHUE U
KalWUISIPHBIE SIBIICHUST B MPUPOJE, KPUCTALIBI B mpupoae, uznydeHue ComHua,
3aMep3aHue BOAOEMOB, MOpCKHE Opu3bl, 00pa30BaHHE POCHI, TyMaHa, WHEs, CHEra,
AIIEKTPUUYECKUE SIBJICHUS B aTMOc(]epe, 2IEKTPUIECTBO KUBBIX OPraHU3MOB, MAarHUTHOE
noJie 3eMiiu, apeid MmoiarcoB, pojb MATHUTHOTO MOJIS IS )KU3HHU Ha 3emJie, MOJIIPHOe
CUSIHME, TIpU OSTOM TEPEBOJAUTh MNPAKTUUYECKYIO0 3aJadyy B Yy4eOHYIO0, BBIICTATH
CYILIECTBEHHbIC CBOMCTBA (TIPU3HAKHN ) (PU3UUYECKUX SBICHUN;

OTNUCHIBATh HW3YYEHHbIC CBOMCTBA Tel W (U3NUECKUE SBICHUS, HCIOIb3YS
dbuznyeckre BEIMYMHBI (TeMIlepaTypa, BHYTPEHHsISI SHEPrus, KOJUYECTBO TEIUIOTHI,
yaAeNbHas TEIUIOEMKOCTh BEIIECTBA, yACJIbHAS TEIUIOTA IUIABJIEHUS, YJEJIbHAS TEIUIOTa
napooOpa3oBaHusl, yjAelbHas TEIJIOTa CropaHusl TOIUIMBA, KOA(POUIMEHT MOJE3HOTrO
JICUCTBUSl TEMJIOBOM MAIlMHBI, OTHOCUTENIbHAS BJIIAXKHOCTH BO31yXa, AJEKTPUUYECKUU
3apsiz, CUIIa TOKA, JIEKTPUUYECKOE HANIPSKEHUE, CONPOTHUBIIEHUE TPOBOHUKA, YAECIBHOE
COMPOTUBJICHUE BEIIECTBA, pad0Ta U MOIIHOCTb AJIEKTPUUYECKOTO TOKA), MPU OMUCAHUU
MPAaBWIBHO TPAKTOBAaTh (PU3MYECKUM CMBICI HCIIOIL3YEeMbIX BEJIWYWH, 0003HAUYCHUS U
CAUHUIIBI  (U3UYECKUX BEJIMYMH, HAXOAUTh (POpMyIbl, CBS3BIBAIOIINE JAHHYIO
(GU3NYECKYIO BEIMYMHY C JPYTMMHM BEJIMYMHAMHU, CTPOUTH TIpadUKd HU3YUYEHHBIX
3aBUCUMOCTEN (PU3NYECKUX BETUYHH;
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XapaKTepHU30BaTh CBOWCTBA TeJ, (PU3MUECKHUE SBJICHHS WU TPOIECCHI, MCTOIB3YS
OCHOBHBIC TIOJIOKEHHUSI MOJICKYJISIPHO-KMHETUYECKOM TEOPUH CTPOCHUSI BELIECTBA,
MPUHITUI CYTEPIIO3UIINH TT0JIeH (Ha KaueCTBEHHOM YPOBHE), 3aKOH COXPAHEHHUs 3apsija,
3akoH Oma mig ydactka 1enu, 3akoH Jxoyns—JIeHna, 3aKoH COXpaHEHHUsI SHEPruw,
P 3TOM J]aBaTh CJIOBECHYIO (POPMYIIUPOBKY 3aKOHA M 3aITUCHIBATh €70 MATEMATHYECKOE

BBIPAXXEHUE;
OOBACHATH (PU3UYECKHE MPOLECCHl U CBOMCTBA TEJ, B TOM YUCJIE U B KOHTEKCTE
CUTyalMld  IPaKTHUKO-OPUEHTUPOBAHHOTO  XapakTepa:  BBIABIATb  IPUYMHHO-

CJIEJICTBEHHBIE CBA3H, CTPOUTH O0BACHEHUE U3 1—2 JIOrMUYECKUX 11aroB ¢ onopout Ha 1-2
U3YYCHHBIX  CBOMCTBa  (DU3MYECKHX  SIBICHHUH, (UINYECKUX  3aKOHOB WU
3aKOHOMEPHOCTEWN;

pemath pacu€THble 3adauud B 2—3 JEHCTBUS, UCHOJb3Ys 3aKOHbI M (OPMYIIBI,
CBSA3BIBAIOLIME (PU3MUECKHE BEJIMUMHBI: HA OCHOBE aHAJIM3a YCJIOBUS 3aJ1a4M 3aIIMChIBAaTh
KpaTKOE YCJOBME, BBISBIATH HEAOCTATOK JAHHBIX ISl PELIEHUsS 3aJauyd, BBIOMPATh
3aKOHBI U (POPMYJIbl, HEOOXOAUMBIE ISl €€ PELICHHMS], IPOBOIUTH PACUETHI M CPABHUBATH
MOJIy4YeHHOE 3HaY€HHUE (PU3NYECKON BETUUHHBI C U3BECTHBIMU JTAHHBIMU;

pacrno3HaBaTh MPOOJIEMbl, KOTOPbIE MOXKHO PEHIUTh MpPH MOMOLIM (PU3NYECKUX
METOJOB,  HCHOJb3ys  ONMCAHWE  HMCCICOOBAaHMS,  BBIACHATH  MPOBEPSIEMOE
IIPEANOJIOKEHNAE, OLECHMBATh IIPABWIBHOCTh IIOPSAKA IIPOBEIECHUS HCCICAOBAHUS,
JI€J1aTh BBIBOJIBI;

MPOBOJIUTH OMNBITHI MO HAOIIOACHUIO (PU3NYECKUX SABJICHUA WIH (U3HUYECKUX
CBOMCTB TeJ (KaNmWJUISIPHBIE SBJICHUS, 3aBUCUMOCTb JJaBJICHHsI BO3/lyXa OT €ro o0béma,
TEMIIEPATYPbI, CKOPOCTH MPOLIECCA OCTHIBAHUS M HArpEeBaHUs IIPU U3JyYEHUU OT L[BETA
u3nyyatrouie  (morsomaromei)  MOBEPXHOCTH, CKOPOCTh  HMCHApeHusi  BOJbI
OT TEMIIEpaTypbl JKUAKOCTH M IUIOMAAU €€ IIOBEPXHOCTH, JJIEKTPU3ALUA Tl WU
B3aMMOJICHCTBUE DJIEKTPUUECKUX 3apsi0B, B3aWMOJCHCTBUE IMOCTOSHHBIX MarHUTOB,
BU3yaJIM3allMsl MarHUTHBIX IOJIEW IOCTOSHHBIX MAarHUTOB, IEHCTBUSA MArHUTHOTO IMOJIS
Ha TPOBOJHUK C TOKOM, CBOMCTBA DJEKTPOMATrHWUTA, CBOWCTBA JJIEKTPOJBUTATEINS
MOCTOSIHHOTO TOKa): (OpMyJIHpOBaTh MPOBEPSEMBIE MPEANOJIOKEHUS, COOUPAThH
YCTaHOBKY U3 MPEI0KEHHOTO 000pyA0BaHuUs, ONUCHIBAThH XO/1 OTbITa U POPMYITUPOBATH
BBIBO/IbI;

BBINIOJIHATDh MPSMBbIE HU3MEPEHUS TEMIEPATypbl, OTHOCUTEIBHOM BIIAXKHOCTHU
BO3/JlyXa, CHJIbl TOKA, HANpPSDKEHUS C HCIOJIb30BAHMEM aHAJOrOBBIX MPHOOPOB H
JATYMKOB (PU3MYECKUX BEIMYMH, CpPAaBHUBATH pE3yJbTaThl H3MEPEHHU C Y4ETOM
3aJIaHHOM a0COJIIOTHOM MOTPEINTHOCTH;

POBOJUTH UCCIEAOBAHUE 3aBUCUMOCTH OJHON (PU3NYECKON BEIIMYMHBI OT APYron
C UCIOJIb30BAaHUEM MPAMBIX U3MEPEHUN (3aBUCUMOCTbH CONPOTHBIICHUSI MPOBOJIHUKA
OT €r0 JUIMHBI, IUNION[aAN ONIEPEYHOTO CEYEHUS U YAEIBHOTIO CONMPOTUBIICHUS BEILIECTBA
IIPOBOJHUKA, CUJIbI TOKA, UAYILIETO Yepe3 MPOBOAHUK, OT HANPSHKEHUS HA MPOBOIHHUKE,
UCCJIEIOBAHUE TIOCJIEA0BATEILHOIO W MApajUIeIbHOTO COEIWHEHUU MPOBOJIHUKOB):
IUTAHUPOBATh UCCJIEI0BAHUE, COOMPATh YCTAHOBKY U BBINOJIHATH MU3MEPEHUS, CIELYs
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NpeIIOKEHHOMY IUIaHy, (UKCUPOBATh PE3yJIbTAaThl MOJYYEHHON 3aBHCHUMOCTH B BHUJIE
TabJIUI ¥ TpauKOB, I€JIaTh BBIBOBI IO PE3yJIbTaTaM HCCIEAOBAHNUS;

IPOBOJIUTH KOCBEHHBIE U3MEPEHMSI (PU3NUECKUX BEIUYMH (y€IbHas TEMII0EMKOCTh
BELIECTBA, CONPOTUBIIECHUE MPOBOJHUKA, pab0Ta U MOILIHOCTh JEKTPUUYECKOIO TOKA):
IUIAHUPOBAaTh U3MEPEHUs, COOMpaTh OKCIEPUMEHTAJIbHYIO YCTAHOBKY, CIEIys
PEJI0KEHHON HHCTPYKIUH, U BBIYUCIIATH 3HAUYEHUE BEJINYUHBI;

coOnroaTh MpaBujia TEXHUKM O€30MacHOCTH Npu padbore ¢ 1ab0paTOpHBIM
000pyIOBaHUEM;

XapaKTepU30BaTh NPUHIUIBI JACHCTBUS HU3YYEHHBIX NPUOOPOB U TEXHUYECKUX
YCTPOMCTB C ONOpPOM Ha MX OmHUcaHus (B TOM YHUCJE: CHCTEMa OTOIUIEHHS JIOMOB,
TUTPOMETpP, MapoBas TypOMHA, aMIEPMETP, BOJBTMETP, CUETUMK DIECKTPUUYECKON
OHEPrUM, DBJIEKTPOOCBETUTENIbHbIE NPUOOpBI, HArpeBaTENbHbIE 3JIEKTPOIPUOOPHI
(mpuMmepbl), B3JIEKTPUUECKUE MNPEAOXPAHUTENH, OSJIEKTPOMArHUT, 3JIEKTPOIABUIATENb
IOCTOSSHHOTO TOKAa), HCIOJIb3ysl 3HaHMs O CBOWMCTBAX (DU3MUECKUX SBJICHUH U
Heo0XouMble (PU3NUYECKHE 3aKOHOMEPHOCTH;

pacrno3HaBaTh MPOCTbIE TEXHUYECKUE YCTPOMCTBA M HM3MEPUTEIbHBIE HPUOOPHI
10 CXEMaM U CXEMaTUYHBIM PUCYHKaM (>KHJIKOCTHBIA TEPMOMETP, TEPMOC, ICUXPOMETD,
TUTPOMETP, JIBUTaTEIb BHYTPEHHEIO CrOpaHMs, AJIEKTPOCKOI, PEOCTaT), COCTaBISAThH
CXEMBI 3JIEKTPUYECKUX LIENEH C MOCIEeI0BAaTEIbHbIM U MapajUICIbHBIM COEIHMHEHHEM
AJIIEMEHTOB, pa3iinyasi yCJIOBHbIE 0003HAYEHUS JIEMEHTOB AJEKTPUUECKUX LIETIEH;

MPUBOANTH TMPUMEPHl (HAXOAWTh HWH(OpPMALMIO O NpPHUMEpPax) MNPAKTHUYECKOrO
UCIIOJIb30BaHUsl (PU3MYECKUX 3HAHMM B TIOBCEAHEBHOM >KM3HM JUIsl OOecrHedeHUs
0e30macHOCTHU NP 00paIlEeHUH ¢ TPUOOPaMU M TEXHUYECKUMH YCTPOMCTBAMH, COXPAHEHHS
3JI0POBbS M COOTIOIEHUS] HOPM 3KOJIOIMUYECKOTO MOBEACHHUS B OKPYXKAIOIIEH CPEIE;

OCYUIECTBJIATh MOUCK HH(OpManuu ¢uznueckoro cojaepxanusi B VHTepHere,
Ha OCHOBE UMEIOIIMXCS 3HAHUM W MYTEM CpPaBHEHUS JOMOJIHUTENIBbHBIX HCTOYHUKOB
BBIACIATh HH(OpMaALUIO, KOTOpas SBIAETCS MPOTHUBOPEUMBON WM MOXKET OBbITh
HEJIOCTOBEPHOM;

MCIIOJIb30BaTh TMPHU BBINOJHEHUH YYE€OHBIX 3alaHUil  HAyYHO-TOMYJISIPHYIO
IUTEPATypy (U3UYECKOTO COJEpKaHMs, CIPABOYHBIE MaTepualbl, PECYpChbl CETH
WuTepHer, BIageTh NpuUEMaMH KOHCIIEKTUPOBAHMS  TEKCTa, MpeoOpa3oBaHUS
nH(poOpMaIKu U3 OJJHOM 3HAKOBOW CUCTEMBI B IPYTYIO;

co371aBaTh COOCTBEHHBbIE MUCHbMEHHBIE M KPATKHUE YCTHbIE COOOIIEeHMs, 00001mas
UH(OPMAIUIO U3 HECKOJIBKUX HMCTOYHUKOB (PU3MUECKOTO COAEpKaHUs, B TOM YHCIIE
nyOJMYHO  TPEJCTaBISATh  pe3yJdbTaThl  MPOEKTHOM WM  UCCIEA0BATEIbCKOU
NeSATEIbHOCTH, MPU 3TOM I'PAMOTHO HMCIOJIb30BaTh M3YYECHHbIM MOHATUHHBIA ammapar
Kypca (pU3MKH, COTPOBOXK/IATh BHICTYINICHUE MTPE3CHTALINEH;

OpU BBINOJHEHUN Y4€OHBIX MPOEKTOB M HMCCIEIOBAHUNA (PU3NYECKUX MPOLECCOB
pacnpenenarh O0sS3aHHOCTH B TPYMIE B COOTBETCTBUU C MOCTABICHHBIMHU 3a/1auyaMu,
CIIEIUTh 3a BBINOJHEHUEM IUTaHA JCHCTBUW M KOPPEKTUPOBATh €ro, aJeKBATHO
OLICHMBaTh  COOCTBEHHBIM  BKJIaJ B  JEATEIBHOCTh  TPYMIbl, BBICTPAUBaTh
KOMMYHHMKAaTUBHOE B3aUMOAEUCTBUE, TIPOSBIISAS TOTOBHOCTh pa3peIiaTh KOH(QIUKTHI.
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K koHiry oOyuenus B 9 kijacce mpeaMeTHBIC pe3yJbTaThl Ha 0a30BOM ypOBHE
JOJDKHBI OTPaKaTh CPOPMUPOBAHHOCTH y 00YHAIOIIUXCSI YMEHUI:

WCIIOJIh30BaTh TOHATHUS: CHCTEMa OTCYETa, MaTepuajbHas TOYKA, TPACKTOPHS,
OTHOCUTEJIBHOCTh MEXAHWYECKOTO ABMKEHUS, nedopmanus (yrnpyras, riacTuueckas),
TpPEeHHE, IIEHTPOCTPEMHUTEIFHOE YCKOPEHHE, HEBECOMOCTh U TIEPETPY3KH, IICHTP TSHKECTH,
a0COJIIOTHO TBEPJIOE TEJO, LIEHTP TSHKECTH TBEPJOTO Tellad, paBHOBECHE, MEXAHUYECKUE
KOJIeOaHWs U BOJIHBI, 3BYK, HH(PPA3BYK U YIbTPA3BYK, JIEKTPOMArHUTHBIC BOJIHBI, IITKAJIa
AIIEKTPOMArHUTHBIX BOJIH, CBET, OJIM30PYKOCTb U 1alIbHO30PKOCTh, CIIEKTPhI UCITYCKaHUS
U TIOTJIONIEHUs, anbda-, 0eTa- 1 raMMa-U3JIy4eHUs, U30TOIbI, siIepHAast SHEPTeTUKA;

pasnuyaTh SBJICHHS (PAaBHOMEPHOE M HEPaBHOMEPHOE MPSIMOJIMHEHHOE JIBHKCHHUE,
PaBHOYCKOPEHHOE MPSIMOJIMHEHHOE JBUXKEHUE, CBOOOTHOE MaJIEHHUE TEJ, pABHOMEPHOE
JIBIDKEHWE TI0 OKPY)KHOCTH, B3aWUMOJCHCTBHE TEJI, PEAKTUBHOE JBWKCHHE,
Koyie0aTeIbHOE JBMKCHHE (3aTyXarollMe M BBIHYXJCHHbIE KojeOaHWs), PE30HAHC,
BOJIHOBOE JIBUKEHHUE, OTPAKEHUE 3BYKa, MPSIMOIMHEHHOE pacipoOCTpaHeHUE, OTPAKEHUE
¥ TIPEJIOMIICHHUE CBETA, MTOJIHOE BHYTPEHHEE OTPaKEHUE CBETA, Pa3sIoKeHHEe Oeoro cBeTa
B CHEKTP M CJOXEHUE CIEKTPaJIbHBIX IIBETOB, IUCIEPCHsl CBETAa, E€CTECTBEHHAs
PaIMOaKTUBHOCTh, BOBHUKHOBEHHUE JIMHEWMYATOTO CIIEKTPa U3IYYESHHS ) TI0 OMHUCAHUIO UX
XapaKTEPHBIX CBOMCTB W Ha OCHOBE OIBITOB, IEMOHCTPHUPYIONIUX JaHHOE (PU3NUIECKOe
SIBJICHHE;

pacrno3HaBaTh MPOSBICHUE N3YYEHHBIX (PM3UYECKUX SBJICHUHA B OKPYXKAIOIIEM MUPE
(B TOM uucie Gpu3ndecKue sIBJICHUS B MIPUPOJIC: NMPUIUBBI U OTJIMBBI, IBHKCHUE TIJIAHET
ConHEeYHON CHCTEMbI, pEaKTUBHOE JIBUYKEHUE KMBBIX OPTaHU3MOB, BOCIIPUATHE 3BYKOB
KUBOTHBIMH, 3EMJICTPSICEHHE, CEMCMHYECKUE BOJHBI, I[yHaMH, 05XO, IIBETa T,
ONTUYECKHE  SIBJICHUS B  MPUPOJE, OHOJOTHYECKOE  JCHCTBUE  BUIUMOTO,
yIbTPpaduOIECTOBOTO M PEHTIEHOBCKOTO W3yYeHUM, €CTECTBEHHBIM paguOaKTUBHBIN
(G oH, KOCMHYECKHE JTyUd, PaTHOAKTUBHOE U3ITyUYCHHE TPUPOTHBIX MUHEPAJIOB, ICHCTBUE
pPaJMOAaKTUBHBIX W3JIYYCHHM Ha OpraHu3M 4YeloBeKa), NpPH OTOM TEPEBOJUTH
MPAKTUYECKYIO 3a/7ady B y4eOHYIO, BBIICIATH CYIICCTBEHHBIC CBOMCTBA (TIPU3HAKH)
bu3HYeCcKUX SBJICHHUI;

OMKCHIBATh HW3YYCHHBIC CBOWCTBA Tl H (U3UYECCKUE SIBICHHS, WCIOJIB3YSI
bu3MYecKue BEIMYMHBI (CPeAHSAsS M MTHOBEHHAs CKOPOCTh Teja MPU HEPAaBHOMEPHOM
JBIDKEHUHU, YCKOPEHUE, MepeMelieHue, MyTh, yIioBas CKOPOCTh, CHJIA TPEHHUS, CHJIA
YIPYTOCTH, CUJIa TSHKECTH, YCKOPEHHE CBOOOHOTO TMajeHusl, BEC Tella, UMITYJIbC Tena,
UMITYJIBC CHJIBI, MEXaHUYECKass padoTa WU MOIIHOCTh, MOTCHIMANbHAS DHEPTUS Tela,
MOJHSITOTO HaJ TOBEPXHOCTHIO 3€MJIHM, TOTCHIMAJIbHAS DHEPTUSl CXKATOM TPYKUHBI,
KHHETHYCCKas SHEPTHs, TIOJHAS MEXaHW4YECKasi SJHEPTHs, IEPHOJT U YacTOTa KOJICOaHMH,
JUIMHA BOJHBI, TPOMKOCTh 3ByKa W BBICOTA TOHA, CKOPOCTh CBETa, IOKa3aTelb
MIPEIIOMJICHUST CPENbl), MPU OMMCAHWUH TPABUIBHO TPAKTOBATh (DU3WUCCKUNA CMBICI
UCIIOJIb3YEMbIX BEIIMYWH, 0003HAUYCHUS M €AUHUIBI (PU3MUYECKUX BEJIMYMH, HAXOJUTh
bopMyIIbl, CBS3BIBAIONIUE JaHHYIO (U3UYECKYIO0 BEJIMYHMHY C JIPYTUMU BEIUYHMHAMH,
CTPOUTH IpaUKK N3YyYEHHBIX 3aBUCUMOCTEN (PU3NUYECKUX BEITUUHH;
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XapaKTEepU30BaTh CBOMCTBA Tel, (PU3MUECKHUE SIBICHHS M IPOIECCHI, HCTIOIB3YS
3aKOH COXPAaHECHUS JHEPTUH, 3aKOH BCEMHPHOTO TATOTCHUS, TMPUHIIUI CYNEPIO3HUIINN
CWJI, TIPUHIIUI OTHOCUTENbHOCTH [ 'ammies, 3axkoHsl HBIOTOHA, 3aKOH COXpaHEHUS
UMITYJIbCA, 3aKOHBI OTPAKCHUS M TIPEIOMJICHUS CBETA, 3aKOHBI COXPAHECHUS 3apsI0BOTO
U MacCOBOTO UYHCENT TIPH SJEPHBIX pEaKlusx, P OSTOM JaBaTh CIIOBECHYIO
(GbOopMyIMPOBKY 3aKOHA M 3aIIMCHIBATh €r0 MATEMAaTUYECKOE BBIPAKEHUE;

OOBSACHATH (PU3MYECKHE TPOIECCHl W CBOMCTBA TEJI, B TOM YHUCJIE U B KOHTEKCTE
CUTyalluli  TPaKTHKO-OPMEHTHUPOBAHHOTO  XapakTepa:  BBIABIATH  HMPUYUHHO-
CIICJICTBEHHBIC CBSI3H, CTPOUTH O0BCHEHUE U3 2—3 JIOTHUECKUX IIIaroB ¢ ONOPOii Ha 2—3
W3YYCHHBIX  CBOMCTBa  (DU3WYECKUX  SABICHUW, (U3UYECKUX  3aKOHOB  WIIH
3aKOHOMEPHOCTEN;

pemaTth pacu€THble 3aauyd (ONMUpAIOIIUMecs Ha cUcTeMy U3 2—3 ypaBHEHHIA),
WCITIOJIB3YsI 3aKOHBI M (DOPMYJIBI, CBS3BIBAIOIMNC (PU3WYECKUE BEIMYWHBI: HAa OCHOBE
aHaJM3a yCIIOBUA 3aJ[a4M 3alMChIBATh KPATKOE YCIOBHE, BBIABIATH HEJIOCTAIOIINE WU
M30bITOYHBIE JJaHHBIE, BHIOMPATh 3aKOHBI M (DOPMYJIbI, HEOOXOJAUMBIC JJI PEIICHUS,
MIPOBOJIUTH PACUETHI U OTICHUBATH PEATMCTUIHOCTD MOTYICHHOTO 3HAYCHUS (PU3HICCKON
BEJTUYNHBL;

pacno3HaBaTh MPOOJIEMbI, KOTOPhIE MOXKHO PEIIUTh MPU MOMOLIM (U3UIECKUX
METO/IOB,  HWCIIONB3yS  OMHCAaHWE  HMCCICIOBAaHUS,  BBIACIATH  IIPOBEPSIEMOE
MIPEANOJIOKECHNEe, OIICHUBATh MPAaBUJIBLHOCTh MOPSAAKA IPOBEACHHS WCCIIECIOBAHNUSA,
JieaTh BBIBOJIbI, MHTEPIIPETUPOBATH PE3YJIbTaThl HAOIIOACHUHN U OIBITOB;

POBOJUTH OMBITHl MO HAOTIOAEHUIO (U3UYECKUX SIBICHUNA WM (PU3NYECKHX
CBOMCTB Ten (M3ydyeHHE BTOpPOTO 3akoHa HbIOTOHA, 3aKOHA COXpaHEHUs SHEPTUH,
3aBUCUMOCTbH TIepHOa KoJIeOaHU TIPYKWUHHOTO MasTHUKA OT MAcChl rpy3a M )KECTKOCTH
NPY)KWHBI M HE3aBUCHUMOCTH OT aMIUIMTYABl MAaJbIX KOJCOAHWH, MPSIMOIHMHEHHOE
pacnpocTpaHEHHE CBETa, Pa3OKEHHWE OENIOro CBETa B CIEKTP, M3yYeHHUE CBOWCTB
M300pakeHusl B TJIOCKOM 3€pKajie U CBOMCTB M300pa)K€HUs IpeaMeTa B coOuparoien
JIMH3€E, HaOII0JICHUE CIUIONIHBIX U IMHEWYATBhIX CIIEKTPOB M3TYUCHUS): CAMOCTOSITCIIEHO
coOupaTh YCTAaHOBKY M3 M30BITOYHOTO HaOOpa 000pyAOBaHMS, OMMCHIBATH XOJ] ONBITA U
€T0 pe3yJIbTaThl, POPMYIUPOBATH BEIBOIBL;

MIPOBOJIUTH TIPH HEOOXOIUMOCTH CEPHUIO MPSMBIX U3MEPEHHM, ONpenesisisa CpeaHee
3HAUCHUE U3MepAEeMON BeTUYHHBI ((POKYCHOE pPACCTOSHHE COOMPAIONICH JIHMH3HI),
000CHOBBIBaTh BBHIOOP CIIOCOOa U3MEPEHUS (M3MEPUTEIHLHOTO TPUOOpa);

MIPOBOJIUTH UCCIICOBAHNE 3aBUCUMOCTEHN (PM3HUECKUX BETMYNH C UCIIOIh30BAHUEM
MPSMBIX U3MEPEHHH (3aBUCUMOCTD ITyTH OT BPEMEHHU MPU PAaBHOYCKOPEHHOM JBUKEHUHU
0e3 HavYaJIbHON CKOPOCTH, TIepHUoja KoJieOaHWH MaTEMaTHYECKOTO MasTHHUKA OT JTHHBI
HUTH, 3aBUCHUMOCTU yTja OTPaXEHUS CBETa OT YIJia MaJeHUs W YIJIa MPEIOMIICHUS
OT yIJIa aJicHus): TUIAaHUPOBATh MCCIIEIOBAHUE, CAMOCTOSITEILHO COOMPaTh YCTAHOBKY,
(bUKCUpPOBaTh PE3ybTaThl MOJYYEHHON 3aBUCUMOCTH (M3MYECKUX BEIWYUH B BHUIE
Tabnui u rpaduKoB, IeIaTh BRIBOJIBI IO PE3YJIbTaTaM HCCIICOBAHUS;
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MPOBOANTH KOCBEHHBbIE M3MEPEHUs (U3NYECKUX BEIUYMH (CPEAHSsI CKOPOCTh U
YCKOpPEHHUE Tela MPU PaBHOYCKOPEHHOM JABM)KEHUHU, YCKOPEHUE CBOOOIHOIO IMaJeHUS,
KECTKOCTh MPYXKUHBL, KOAP(ULUUEHT TPEHUS CKOJIbKEHUS, MEXaHudeckass pabora u
MOIIIHOCTb, 4YaCTOTA U MEPUOJI KOJIECOAHUI MATEMaTHYECKOTO U IPYKUHHOTO MasiTHUKOB,
OINTUYECKAsl CUJIa COOMPAIOLIEH JTMH3BI, paAMOAKTUBHBIN (DOH): IUIAHUPOBATh U3MEPEHMUS,
coOupaTh SKCHEPUMEHTAIIBHYI0O YCTAaHOBKY M BBIIOJHATH W3MEPEHHUS, CIENys
NPEMIOKEHHOW WHCTPYKLUHU, BBIUHUCIATH 3HAYEHHE BEJIMYMHBI M AHAIM3HPOBATH
HOJIyYEHHBIE PE3YJIbTAThl C YUYETOM 3a/JaHHOM MOTPEIIHOCTH U3MEPEHUM;

coOMrofaTh MpaBuUja TEXHUKH O€30MacHOCTH Tpu padboTe ¢ JabOpaTOpHBIM
000py10BaHUEM;

pa3ianyaTh OCHOBHBIC MPU3HAKU U3YUEHHBIX (PU3UUYECKUX MOJENEH: MaTepuabHas
TOUYKa, aOCOJIIOTHO TBEPAOE TEJIO, TOUECUYHBIM HMCTOUYHUK CBETA, Jy4, TOHKAas JIMH3A,
IUIaHETapHasi MOJENb aTOMa, HYKJIOHHAs! MOJIENIb aTOMHOTO $/1pa;

XapaKTepU30BaTh NPUHIUIBI ACHCTBUS HU3YYEHHBIX NPUOOPOB U TEXHUYECKUX
YCTPOMCTB C ONOPON Ha UX ONMHUCAHUA (B TOM YMCIE: CIIUIOMETP, AATYUKU MOJIOKEHHUS,
pPAcCTOSIHUS U YCKOPEHUS, PAKeTa, 3X0JIOT, OUKH, IEPUCKOM, (POTOAIIAPAT, ONTUYECKUE
CBETOBOJIbl, CIEKTPOCKON, JIO3UMETp, KaMmepa BuibcoHa), HUCHONB3ys 3HaHUSA
O CBOMCTBaxX (PU3MUYECKUX SIBJICHUN U HEOOXOAUMbIE (PU3NUECKUE 3aKOHOMEPHOCTH;

UCIIOJIb30BaTh CXEMbl M CXEMAaTUYHbIE PUCYHKHM HW3YYEHHBIX TEXHUYECKUX
YCTPOMCTB, U3MEPUTEIBHBIX MPUOOPOB M TEXHOJIOTUYECKUX MPOLECCOB NPU PEUICHUU
y4eOHO-IPAKTUYECKUX 3a]1a4, ONTHYECKHE CXEMbl [JIsI IMOCTPOEHUs H300pax)eHUi
B IJIOCKOM 3€pKajie ¥ coOMparoei JuH3e;

OPUBOJAUTH MpUMEPHl (HAXOAUTh WHGOPMALMIO O MNpHUMEpax) MNPaKTUYECKOTO
UCIIOJIb30BaHUSl (PU3MYECKUX 3HAHUW B TOBCEIHEBHOW >KM3HU HJisi OOecnedeHus
O0e3omacHOCTH TMpu oOOpalieHuu C OpudopaMu M TEXHUYECKUMH YCTPOWCTBAMH,
COXPaHEHMsI 310POBbsI U COOJIIOJIEHUSI HOPM 3KOJIOTMUECKOTO MOBEJEHUS B OKpYKarouei
cpene;

OCYIIECTBIIATh MOUCK HH(popManuu Qundeckoro cojepxkanuss B HHTepHere,
CaMOCTOATENbHO (OPMYIUPYSd MOUCKOBBIM 3alpoc, HAXOAUTb MYTH OINPEIEICHUS
JIOCTOBEPHOCTH TOJY4YEHHOM HWHGPOpMAlMd Ha OCHOBE MMEIOIIUXCS 3HAHUN W
JOTOJHUTENBHBIX UICTOYHUKOB;

UCIIOJIb30BaTh MPU BBINOJHEHUU Y4YEOHBIX 3aJaHUN HAYYHO-TOMYJISIPHYIO
auTepaTypy (GU3MYECKOTO COACpX aHHs, CIPaBOYHBIE MaTepUalbl, PECypChbl CETU
WuTepHer, BIageTh NpuéMaMH KOHCIIEKTUPOBAHMS  TEKCTa, MpeoOpa3oBaHUS
nH(pOpMaIu U3 OJJHOM 3HAKOBOW CUCTEMBI B IPYTYIO;

co3/aBaThb COOCTBEHHbIE IHCHMEHHbIE U YCTHBIE COOOIICHHS Ha OCHOBE
uH(pOpMaAIMU M3 HECKOJbKHUX HMCTOYHUKOB (DU3UUECKOTO COAEpKaHUS, MYOIMYHO
IIPEICTABIATh PE3YJIbTaThl IPOEKTHON WK UCCIIEI0BATENBCKON AEATENBHOCTH, IPU ITOM
rPAMOTHO MCIIOJIb30BAaTh MW3YyYEHHBIM IMOHATUMHBIA amIapar M3y4aeMoro paszesa
GU3MKK W CONPOBOXKAATH BBICTYIUIEHHWE Mpe3eHTaluell ¢ yY4€ToM O0COOEHHOCTEN
ayJIUTOPUH CBEPCTHHUKOB.
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7 KIIACC
Ne HaumenoBanue Komnuectso | [IporpamMmmuoe conepkanrie | OCHOBHBIE BUJIBI IEATETLHOCTH O0YUYaOIIUXCS
1/ pa3/iesioB U TEM 4acoB

y4eOHOT0 npeMeTa

Paznen 1. ®usuka u ee poJib

B NO3HAHUM OKPY:Ka0UIero Mupa

1.1 | ®usuka — HayKa 2 dusuka — HayKa o Mpupoje. | BesiBiieHue paznuanii Mexay GU3NIeCKUMU 1
O MPUPOJIE SIBreHus npUpPOIbL. XAMUYECKUMH MPEBPALICHUSMH.
dusuyeckue IBICHUA: Pacno3naBanue u kinaccudukarus GU3NISCKUX
MEXaHUYCCKME, TCIJIOBBIC, | SIBJICHUM: MEXaHUYSCKHUX, TCIIJIOBHIX,
BJICKTPUYECKUE, BJICKTPUYECKUX, MATHUTHBIX U CBETOBBIX.
MarHuTHBIC, CBETOBEIC, Habmronenue u onucanue Gu3n4ecKux sBJICHUM
3BYKOBBIC
1.2 | ®usnueckue 2 dusnueckre BETNYNHEL. OnpeneneHue HEHbI JSTCHUS IIKAIbI
BEJIMYUHBI N3mepenune puznueckux U3MEPUTEIHLHOTO TpUdOpa.

BeJIMYUH. PU3nyecKue
npubopsl. [lorpenHocts
U3MEpPECHUH
MexnaynapoaHasi cucrema
€IMHUII

HN3mepenne TMHENHBIX pa3MepPOB TEN U

POMEKYTKOB BPEMEHH C YUYETOM MOTPELIHOCTEM.

N3mepenne 06bEMa )KUAKOCTH U TBEPOTO Tea.
N3mepenne TemriepaTypsl IPU TOMOIITH
KUIKOCTHOTO TEPMOMETPA U JaTIHKA
TEMITepaTypHhI.

BrinonHeHne TBOPYECKUX 3aJaHUM 10 TIOUCKY
CIIOCOOOB M3MEPEHUS HEKOTOPBIX (PU3UICCKUX
XapaKTEPUCTHK, HATIPUMEP, Pa3MEPOB MAJTbIX
00BEKTOB (BOJIOC, IPOBOJIOKA), YAATEHHBIX
00BEKTOB, OOJIBIINX PACCTOSIHHIM, MAJIBIX
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IpOoMeXyTKOB BpemeHu. O0cyxieHue
HpearaeMbIX Coco0oB

1.3. | EctectBenHo- 2 Kak ¢u3uka u npyrue BriaBrkeHre THIIOTE3, OOBACHIIOIIMX TPOCTHIE
HAy4YHBIA METOJ €CTECTBEHHBIE HAYKH SIBJICHMS1, HAIIpUMED:
MO3HAHUSA M3Yy4aroT IPUPOLY. — [IOYEMY OCTaHABIMBAETCS JBUKYILEECS
EcrecTBeHHO-Hay4HBIH 10 TOPU30HTAJIBHON TOBEPXHOCTH TEJIO;
METO/1 IO3HAHMUS: — IIOYEMY B KapKYIO [TOTOy B CBETIION OJEXKAE
HaOJII0/IeHNEe, TOCTAaHOBKA | MIpOoXJIagHe, yem B TéMHOM. [Ipennoxenue
Hay4HOI'0 BOIIPOCa, CIOCOOOB MPOBEPKU THIIOTES.
BBIJIBUKEHUE TUTIOTE3, [IpoBeaenue nccieqoBaHus O MPOBEPKE KAKOM-
AKCIIEPUMEHT 10 MTPOBEPKE | IMOO TUIOTE3BI.
TUIOTE3, OOBSICHEHHE [TocTpoenue npocTeliux Moaene puandeckux
HaA0JII0/1aeMOTr0 SIBJICHUS. SBJICHUM (B BHJI€ PUCYHKOB WUJIU CXEM ), HAITPUMED
Onucanue pu3NUecKux NaJICHUE MTPEAMETA; MPSAMOJINHENHOE
SBJICHUM C TOMOILBIO pacnpocTpaHEeHUE CBETa
MozeIen
Hroro mo pazaemy 6
Pa3znen 2. [lepBoHayaibHbIe CBeJIeHUsI O CTPOEHUH BelllecTBA
2.1 | CtpoeHue BemiecTBa 1 CrpoeHue BemiecTna: HaGnronenue v uHTEpIpeTalysl OMbITOB,

aTOMBI Y MOJIEKYJIbI, UX
pa3Mepsbl. OMbITHI,
JIOKa3bIBAOIINE
JUCKPETHOE CTPOEHUE
BEILIECTBA

CBUETENBCTBYIOIINX 00 aTOMHO-MOJIEKYJIIPHOM
CTPOEHHUH BELIECTBA: OMBITHI C PACTBOPEHUEM
Pa3IMYHBIX BEIIECTB B BOJIE.

OneHnka pa3MepoB aTOMOB U MOJIEKYII

C UCTIOJIBb30BaHUEM (poTorpaduii, MOITy4eHHBIX
Ha aTOMHOM CUJIOBOM MUKpockorie (ACM) —
naboparopHas pabota o teme: «OLeHka
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TuaMeTpa aToMa METOJIOM PSIJIOB
(c ucronp3oBanueM ororpaduii)y.
Omnpenenenre pa3MepoB MaJIbIX TE

2.2 | JIB>KEHHE H
B3aMMOJICHCTBHE
YaCTHI] BEIIECTBA

JIBU>KEHHE YaCTHII
BemecTBa. CBs3b CKOPOCTH
JBH>KEHUS YaCTHULL

C TEeMIEpaTypou.
bpoyHOBCKOE nBUXKEHHE,
mubdy3us.
B3aumoneiicTBue yacTuil
BEILIECTBA: IPUTSKEHUE U
OTTAJIKUBaHUE

Ha6monenue u o0bsicHeHHE OPOYHOBCKOTO
JBIDKCHUS U sIBJIICHUS TUDPy3un.

[IpoBenenune u 0ObSICHEHUE OIBITOB

10 HaOJIOIEHUIO TETIJIOBOTO PACIITUPEHUS Ta30B.
[IpoBenenne u 0OBICHEHHE OIBITOB TIO
00HapYKEHHUIO CHJT MOJIEKYJIIPHOTO TIPUTSHKCHUS
U OTTAJIKUBAHUS

2.3 | ArperaTHbie
COCTOSIHMSI BEILIECTBA

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

B Pa3HBIX arperaTHbiX
COCTOSIHUSIX U UX
ATOMHO-MOJICKYJISIPHBIM
ctpoerHrueM. OCOOCHHOCTH
arperaTHbiX COCTOSHUN
BO/IbI

Onucanue (C UCTIOIB30BAHUEM MPOCTHIX
MOjIeJIel) OCHOBHBIX Pa3Iu4Mii B CTPOCHHUH T'a30B,
KUJKOCTEH U TBEPABIX TEJL.

OO0BsIcHEHNE MAJION COKUMAEMOCTH KUIKOCTEN U
TBEPIBIX TeJ, OOIBIION CKUMAEMOCTH Ta30B.
O0ObsicHeHue coxpaHeHus: GOpMbl TBEPABIX TET U
TEKY4€CTH JKUJIKOCTH.

[IpoBeneHue ONbITOB, JOKA3BIBAIOIINUX, YTO

B TBEPJIOM COCTOSIHUM BOJIbI YACTUIIbI HAXOASITCS
B CPEAHEM JaibllIe APYT OT Apyra (IIIOTHOCTh
MEHBIIIE), YEM B JKUJIKOM.

VY cTaHOBIEHUE B3aUMOCBSI3U MEXKTY
0COOEHHOCTSIMU arperaTHbIX COCTOSTHUHN BOJIBI U
CYyILIECTBOBAHUEM BOJHBIX OPTaHU3MOB

(MC — 6uonorusi, reorpadus)

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

3.1 | Mexanungeckoe 3 Mexannueckoe nmxeHue. | McciaenoBanue paBHOMEPHOTO ABUKCHUS,
JIBIDKEHUE PaBHOMEpHOE 1 OIIpe/ICNICHUE €T0 MPU3HAKOB.
HepaBHOMepHOe Bkenne. | HaOmroneHne HepaBHOMEPHOTO JBMKEHHS U
Ckopocts. Cpennsis OIpe/IeNIEHUE €ro OTIANYNN OT paBHOMEPHOTO
CKOpOCTh TIpU JIBYKEHUSL.
HEPaBHOMEPHOM OmnpeneneHyre CKOPOCTU paBHOMEPHOT'O
IBIKEHUH. Pacuér mytn M | JABMXKEHUS (LIApUKA B )KUJKOCTHU, MOZAEIH
BPEMEHH JIBHKCHUS AJIEKTPUUYECKOT0 aBTOMOOWIIS U T.JI.).
Onpenenenue cpeiHel CKOPOCTU CKOIbKEHUS
OpycKa WM HIapHKa 110 HAaKJIOHHOM MJI0CKOCTH
Pemenue 3agau Ha onpeieIeHUe MyTH, CKOPOCTU
¥ BPEMEHU PaBHOMEPHOTO JIBUKCHHS.
Ananu3 rpauKoB 3aBUCIMOCTH MYTH B CKOPOCTH
OT BpEMEHHU
3.2 | Uueprus, macca, 4 SBnenue unepuun. 3akoH | OObSICHEHHE U POTHO3UPOBAHUE SIBJICHUH,

IINIOTHOCTB

nHepuuu. Banmopencteue
TeJl KaK IpU4YrHa
U3MEHEHUS CKOPOCTHU
NIBIDKEHUS Tel. Macca Kak
M€pa UHEPTHOCTHU TeJIA.
IImoTHOCTH BemiecTna.
CBS3b IUNIOTHOCTH

C KOJIMYECTBOM MOJIEKYJI

B eMHHIIE 00BEMA
BEIIlECTBA

00yCIIOBJIICHHBIX HHEPLIMEN, HAIPUMED, UTO
IIPOUCXOJUT ITPH TOPMOKEHUHU WIM PE3KOM
MaHEeBpEe aBTOMOOUJISI, TOUEMY HEBO3MOXKHO
MTHOBEHHO IIPEKPATUTH JBUKEHUE HA BEJIOCUIIEE
WJIM CaMOKAaTe | T. 1.

[IpoBenenue u aHanu3 ONBITOB,
JNEMOHCTPUPYIOLIUX U3MEHEHUE CKOPOCTH
JNBW)KEHUS TEJa B PE3yJIbTATE IEVCTBUS HA HETO
OPYTUX TEN.

Pemenue 3anay Ha onpeneneHne Maccsl Tena, ero
00BbEMa U TIOTHOCTH.
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[IpoBeneHue u aHamnU3 ONBITOB,
JEMOHCTPHUPYIOIINX 3aBUCUMOCTbh U3MEHEHHUSI
CKOPOCTH TeJia OT €r0 MacChl MPU
B3auMozeiicTBuM Ten. Mi3Mepenue maccsl Tena
Pa3IMYHBIMH CIIOCO0AMU.

OmnpeneneHre IUIOTHOCTH TeJa B pe3yJIbTaTe
U3MEPEHHUS €ro Macchl U 00bEMaA

3.3

Cuma. Buaper cun

14

Cuina kak xapakTepUCTHKa
B3aMMOJICUCTBUS TEJI.
Cuna ynpyrocTtu 1 3aK0H
I'yxa. M3mepenue cusl

C IIOMOIIBIO TMHAMOMETDA.
SIBiIeHUE TATOTEHHS U CUJIA
TskecTr. Cuna TSKECTH
Ha JpyTUX IUIAHETaXx.

Bec Tena. HesecomocTs.
CrnoxeHue cui,
HaITPABJICHHBIX 110 OJHOU
IIPSIMOM.
PaBHOpelHCTBYIOIIIAs CHIL.
Cuna tpenus. Tpenue
CKOJIBKEHHUSI U TPEHUE
1okosi. Tpenue B mpupoze
Y TEXHUKE

N3ydenune B3auMOAEHCTBUS KaK TPUUUHBI
WU3MEHEHHUSI CKOPOCTH TeJla WM €ro AedhopMallii.
Onucanue peanbHBIX CUTYallU B3aUMOICUCTBUS
TEeJ C TOMOIIBIO MOJIEIEH, B KOTOPBIX BBOJAUTCS
MOHSATHE U U300PAKEHHUE CUITBI.

N3yuenune cunel ynpyroctu. Mccnenoanue
3aBUCUMOCTH CHUJIbI YIIPYTOCTH OT yIJTMHEHUS
PE3MHOBOTO IIHYPA WU MPYKUHBI

(c mocTpoeHueM rpaduka).

AHaJIN3 IPAKTUYECKUX CUTYaIHil, B KOTOPBIX
MPOSIBIISIETCS ICMCTBUE CUIIBI YIIPYTOCTH
(YnpyrocTth mMsiua, KpOCCOBOK, BETOK JIepeBa

u J1p.).

AHaJIM3 CUTyaIui, CBA3aHHBIX C SBJICHUEM
TATOTEHUS.

OO0bsicHeHUE OPOUTATBLHOTO ABMKCHUS TUIAHET

C UCIIOJIb30BaHUEM SIBJICHUS TATOTEHUS U 3aKOHA
WHEPLHH.

N3mepenue Beca Tena ¢ MOMOILIbI0 THHAMOMETPA.
O06o0cHOBaHKE ATOTO CIIOCOOA U3MEPEHHUS.
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AHanu3z n MOJICINPOBAHUC ABJICHUA HCBCCOMOCTHU.

DKCIEepUMEHTAIBHOE MTOIYYEHUE MPaBUIIA
CJIOKEHUS CUJI, HAIIPaBJICHHBIX BJOJb OJHOU
npsiMoil. OrnpeienieHne BEITMYUHBI
PAaBHOJICMCTBYIOIIEH CHIL.

N3yueHne Cuibl TpEHUSI CKOJIBKEHUS U CUIIBI
TPEHUS MOKOSI.

Hccnenoanue 3aBUCUMOCTY CUIIBI TPEHUSA

OT CWJIBI JABJICHUS U CBOMCTB TPYIIIUXCS
IIOBEPXHOCTEM.

AHaJIN3 IPAKTUYECKUX CUTyalluld, B KOTOPBIX
IIPOSIBIISICTCS IEUCTBUE CUIIBI TPEHUS,
UCIOJIB3YIOTCSl CIOCOOBI €€ YMEHBLIECHUS WU
yBEJIMYEHHUS (KaTaHUE Ha JIbDKaX, KOHbKaX,
TOPMOKEHHE aBTOMOOWJIS, UCTIOIb30BaHHUE
NOAIIMITHUKOB, INIABAHWE BOJHBIX KUBOTHBIX
u 11p.). Perenue 3agau ¢ uCHOIb30BaHUEM
dopMy1 175 pacyéTa CUIIbl TSHKECTH, CUIIBI
YIPYTOCTH, CUJIbI TPEHUS

Hroro no pazuneny

21

Pa3znen 4. JlaBiienne TBEPABIX TeJl, KUAKOCTEH U ra3oB

4.1

Hasnenue. Ilepenaua
JaBJICHUST TBEPABIMU
TEJIAMH, JKUIKOCTAMHU
Y ra3amu

3

JlaBnenne. CriocoObl
YMEHBIIICHUS ¥ YBEITUICHHS
naBiieHUs. /[aBieHue rasa.
3aBHCHUMOCTD JABJICHUS
rasa ot oonéma,
TEMIEPATYpPHI.

Amnann3 1 00bICHEHUE OIBITOB U MMPAaKTHYCCKHUX

CUTYAIIHii, B KOTOPBIX MPOSIBIISETCS CUIIA
TaBIICHHUSL.

O6ocHOBaHME CTOCOOOB YMEHbBILICHUS U
YBEJIMUYCHHUS JaBIICHUSI.

W3yuenue 3aBUCUMOCTH JTABJICHUS ra3a
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[lepenaua naBieHus
TBEPIABIMU TEJIAMHU,
JKUJKOCTSIMHU U Ta3aMH.
3axoH Ilackais

0T 00BbEMa U TeMIepaTyphl.

N3ydenne ocoOeHHOCTEM nepeadyn JaBIeHUs
TBEPABIMU TEJIAMH, )KUJKOCTSIMU U Fa3aMH.
O060cHOBaHME PE3yJIHTATOB OIBITOB
O0COOEHHOCTSIMU CTPOEHHUS BELIECTBA B TBEPIOM,
KHUJIKOM U Ta3000pa3HOM COCTOSTHUSIX.
OKCIEPUMEHTAIIBHOE JTI0KA3aTENBCTBO 3aKOHA
[Tackans.

Pewrenne 3ama4 Ha pacy€T n1aBiaeHus TBEPAOTO
Tena

4.2 | laBieHHE )KHIKOCTH 3aBHCHMOCTb JIaBJICHUS HccnenoBanue 3aBUCUMOCTH JTaBJICHUS KUJIKOCTH
XKHUJIKOCTH OT TITyOUHBI. OT TITyOWHBI TOTPYXKEHUS U TJIOTHOCTH KHUIKOCTH.
[MueBMatnyeckue Mamuuel. | HaOmroneHne u 00bsICHEHHE THAPOCTATUHIECKOTO
I'mapocraTuyeckuii napajiokca Ha OCHOBe 3akoHa [lackairs.
napagokc. Coobmaromuecs | M3ydeHue cooOmaromumxcst CoCya0B.
cocynsl. [umpasmmueckue | Pemenue 3anau Ha pacuér 1aBICHUS XKUIKOCTH.
MEXaHHU3MBI OObsIcCHeHNE IPUHIIUTIA JICUCTBUS
THJIPaBIMYECKOTO TIpecca, THEBMaTHUSCKUX
MaAIIIFH.
AHanu3 1 00BsICHEHHUE TPAKTUYCCKUX CUTYAIIHA,
JCMOHCTPHPYIOIINX MPOSIBJICHUE AaBJICHHUS
KHUIKOCTH U 3aKoHa [Tackans, Harpumep
IIPOIIECCOB B OPraHU3Me TIPH TITyOOKOBOTHOM
HBIPSIHAH
4.3 | AtmocdepHoe AtMocdepa 3emin u DKCNepUMEHTAIBHOE OOHAPYKEHUE
JTaBJICHUE aTMocdepHOe TaBIeHUE. aTMOC(EpPHOTO JaBICHUS.

[IprunHEI cylecTBOBaHUsA

AmnHann3 1 00bSICHEHUE ONBITOB IMPAaKTHYCCKUX
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BO3IYIITHON 000JI0YKH
3emuu. OnsiT Toppuyerim.
N3mepenne armochepHoro
JABJICHUS. 3aBUCUMOCTD
aTMOC(EpHOTo J1aBJICHUS
OT BBICOTHI HaJl ypPOBHEM
Mopst. [Ipubopel

JUISl UBMEPEHUS
aTMoc(epHOro JaBJICHUS

CUTYaIUH, CBSI3aHHBIX C ICHCTBHUEM
aTMoc(epHOro 1aBICHUS.

OO0ObsicHEHUE CyIIeCTBOBaHUS aTMOC(epbl
Ha 3eMJie U HEKOTOPbIX IJIAHETaxX WU e
OTCYTCTBHS Ha APYTUX MIaHeTax u JlyHe.
OObsicHEeHUE U3MEHEHUS TUIOTHOCTH aTMOC(hEpHI
C BBICOTOHM M 3aBHCHMOCTH aTMOC(HEPHOTO
JTABJICHUS OT BBICOTHI.

Pemenwne 3amau Ha pacu€t arMochepHOTO
JTABJICHUSI.

Wzydenne yctpoiicTBa GapomeTpa-aHeponia

4.4

JlericTBuE )XUJIKOCTU U
raza Ha orpy>KeHHOE
B HUX TEJIO

JleicTBUE )XKMAKOCTH U ra3a
Ha NOTPYKEHHOE B HUX
Telo. BeiTankuBaronias
(apxumenoBa) cuiia. 3aKoH
Apxumena. [InaBanue Ten.
Bo3znyxomnnaBanue

DKcnepuMeHTaIbHOE OOHAPYKEHHE IEUCTBUS
YKUJIKOCTH U ra3a Ha MOrpyKEHHOE B HUX TEJIO.
OrnpeneneHre BbITAIKUBAIOIIEH CUIIBL,
JNEUCTBYIONIEH HA TEJO, MOTPYKEHHOE

B AKUJKOCTb.

[TpoBenenue u 00CyXI€HHUE OTBITOB,
JEMOHCTPUPYIOIINX 3aBUCUMOCTh
BBITAJIKUBAIOIIEH CUJIbI, JEHCTBYIOIIECH HA TEJIO
B KHUJKOCTH, OT 00bEMa OTPYKEHHOM

B )KUJIKOCTh YaCTH TeJla U OT TUIOTHOCTH
AKUJKOCTH.

lIposepka nezasucumocmu vimanxkugarouel
cumbl, oelicmayouell Ha mejio 8 HCUOKOCMU,
om maccol meiua.

Hccnenoanue 3aBUCUMOCTH Beca TeJla B BOJIE

0T 00BEMa MOTPy>KEHHOM B KHUAKOCTh YaCTH TeJa.
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Pemrenne 3a1a4 Ha MpUMEHEHUE 3aKOHA
ApxuMena 1 yCJIOBUS IJIaBaHUS TEN.
Koncrtpynposanue apeomerpa ninm
KOHCTPYHUPOBAHUE JIOAKU U ONIPEICIICHUE €€
Ipy30II0ABEMHOCTH

Htoro no pazaeny

21

Pa3znen 5. PaGora u MOIIHOCTB. JHeprus

5.1

Pabora 1 MouHOCTH

3

Mexannueckas padoTa.
MouHocTh

DKCNEPUMEHTAIBHOE ONPEICIICHUE
MEXaHUYECKON pabOThI CUITBI TSKECTH

IIPY MMAJICHUHU TEJIA U CUJIbI TPEHUS

[P PABHOMEPHOM TEPEMEILCHUU TEA

10 TOPU30HTAIIBHON MTOBEPXHOCTH.

Pacuér MmomHoCTH, pa3BUBaEMON IIPU MOABEME
IO JICCTHHIIE.

Pemenne 3ana4 Ha pacuéT MeXaHUYECKOM pabOThI
Y MOILLIHOCTH

5.2

[IpocTeie MEXaHU3MBI

[IpocTbie MEXaHU3MBI:
pbIuar, 6JI0K, HaKJIOHHAs
MJI0CKOCTh. [IpaBuio
paBHOBECHS phlyara.
[Ipumenenue npasuiia
paBHOBECHS pblUara

K OJI0Ky. «30510TO€
npaBuiIo» Mexanuku. KI1J]
MPOCTHIX MEXAHNU3MOB.
[IpocTbie MEXaHU3MBI

B OBITY M TEXHUKE

Ornpenenenre BHIUTPHIIIA B CUIIE TTPOCTHIX
MEXaHHU3MOB Ha IPUMEPE pbluara, NOJIBUKHOTO U
HETIOABMKHOTO OJIOKOB, HAKJIIOHHOM INIOCKOCTH.
UccnenoBanue yciioBusi paBHOBECHS pblUuara.
OO6Hapy)eHHe CBOMCTB MPOCTHIX MEXAHU3MOB

B Pa3JIMYHBIX MHCTPYMEHTAX M MPUCTIOCOOTICHUSX,
UCIIOJIb3YEeMbIX B OBITY M TEXHHUKE, a TAKKE

B ’KUBBIX OpraHU3Max.

DKCIEepUMEHTAIBHOE JI0Ka3aTeIbCTBO PABEHCTBA
paboT mpu MPUMEHEHUHU TTPOCTHIX MEXaHNU3MOB.
Onpenenenue KIIJI HakTOHHOM MIIOCKOCTH.
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Pemenune 3a1a4 Ha npuMEeHEeHUE TpaBuiIa
paBHOBecus peryara u Ha pacuér KII1/]

5.3 | Mexannueckas 4 MexaHn4eckast SHepTHsl. DKCTepUMEHTAIBHOE ONPE/ICIICHIE N3MEHECHUS
SHEPrust Kunerndeckas u KUHETUYECKOW U OTEHIIMATbHON YHEPTUU Tea
MOTEHITUATbHAS YHEPTHSI. IIPU €T0 CKaThIBAHWUH 110 HAKJIOHHOW TUTOCKOCTH.
[IpeBpaienue oguoro Buaa | PopMynupoBaHue Ha OCHOBE HCCIEIOBAHUS
MEXaHW4YECKOM dHEepPTUn 3aKOHA COXPAHEHUS MEXaHUUYECKOM SHEPTUH.
B Apyroil. 3aKoH OO6cyxeHre rpaiul] TPUMEHUMOCTH 3aKOHA
COXpPaHEHUs SHEPTUU COXPaHEHUs YHEPTHUH.
B MEXaHUKE Pemmenwne 3agau ¢ NCTIOIB30BAaHUEM 3aKOHA
COXPaHEHUs YHEPTHH
Hroro o pazgeny 12
PesepBHoe Bpems 3
OBIIEE KOJIMYECTBO 68
YACOB I10 ITPOI'PAMME
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8 KUIIACC
No HanmeHnoBaHue KommuecTBo HpOFpaMMHOC COACPKAHUC OCHOBHBIC BUABI ACATCIBHOCTH 06yqa}0m1/1xc;1
/1 pPa3aciioB U TEM qacCcoB

y4eOHOro npeaMeTa

Pa3znen 1. TensioBbIe ABJICHUSA

11

Ctpoenue u cBoicTBa
BEILIECTBA

OCHOBHBIE TTOJIOKEHUS
MOJICKYJISIPHO-KUHETUYECKOU
TEOPUH CTPOCHUS BEIIECTBA.
Macca u pa3mepbl aTOMOB U
MoOJIeKya. OTBbITHI,
MOJITBEPKAAOIIINE
OCHOBHBIE MOJIOKECHUS
MOJIEKYJISIPHO-KMHETUYECKON
TEOPHUH.

Mogenu TBEPAOTO, KUJIKOTO
U Ta3000pa3HOTO COCTOSTHUM
BEIIIECTBA.
Kpucramnmnueckue u
aMmopQHbIE Tena.
OOBsiCHEHHE CBOMCTB ra3os,
KUIKOCTEU U TBEPIBIX TEII
Ha OCHOBE IOJIOKEHUH
MOJIEKYJISIPHO-KUHETHYECKON
teopun. CMauMBaHue 1
KalWJUISIPHbBIC SIBJICHUS.
TennoBoe pacimMpeHue u
cxKatue

HaOmronenue u uHTEpripeTaus OnbITOB,
CBUJIETEJILCTBYIOLIUX 00 aTOMHO-MOJICKYJISIPHOM
CTPOCHHUU BEIIECTBA: OMBITHI C PACTBOPEHUEM
Pa3JIMYHBIX BEUIECTB B BOJIE.

Pemienue 3a1a4 no o1eHUBaHUIO KOJIMYECTBA
aTOMOB WJIM MOJIEKYJ B €IMHUIIE 00BbEMa
BEILIECTRA.

AHaJIN3 TEKCTa IPEBHUX aTOMUCTOB (Hampumep,
dbparmenTa moamsl Jlykpeuus «O npupoe
BEIIICH») C U3JI0’)KEHUEM 000CHOBAaHUI aTOMHOM
TUIIOTE3bI (CMBICTIOBOE UTeHHe). OleHKa
yOeIUTEeTFHOCTH STUX 0OOCHOBAHMIA.
OO0bsicHeHHE OPOYHOBCKOTO JIBH)KCHUS, SIBIICHHS
mubdy3un u pa3nuyuil MeX Iy HUIMH Ha OCHOBE
IIOJIO’KEHUH MOJIEKYJIIPHO-KMHETUYECKON
TEOPUHU CTPOCHUS BEIECTRA.

OO0BsicHEHUE OCHOBHBIX Pa3JIMuMii B CTPOCHUU
ra3oB, JKUJIKOCTEN U TBEPABIX TEI

C MCIOJIb30BAHUEM TTOJIOKEHHUI MOJICKYJIIPHO-
KMHETUYECKOU TEOPUHU CTPOCHHUS BEIECTBA.
[IpoBenieHrEe ONBITOB MO BHIPAIIUBAHUIO
KPUCTAJJIOB TOBAPEHHOM COJIM WIIU caxapa.
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[IpoBenennie 1 00OBICHEHUE OMBITOB,
JEMOHCTPUPYIOUIUX KAUJUISIPHBIC SIBJICHUS U
SIBJICHUE CMAUYUBaHUS.

OObsicHEeHUE POJIH KaWIUISIPHBIX SIBJICHUIN

JUIS1 TOCTYTUICHUS! BOJIbI B OPTaHW3M PacTEHUH.
HaGntonenue, nposeneHne u o0bsICHEHUE
OMBITOB MO HAOJIOCHUIO TETNIOBOTO
pacIIMpeHust Ta30B, KUAKOCTENU U TBEPIBIX TE.
OObsicHEeHUE COXpaHEeHHs 00bEMA TBEP/IBIX TEIl,
TEKYUYeCTH KUJIKOCTH (B TOM YHCIIE, PA3HUIIBI

B TEKYYECTH JUIsl pa3HBIX KUJKOCTEN),

JaBJICHUS Ta3a.

[IpoBeneHne ONbITOB, JEMOHCTPUPYIOLTUX
3aBUCUMOCTb JIaBJICHUS BO3AyXa OT €ro o0bEMa 1
HArpeBaHUs WIH OXJIAXKACHUS, U UX OOBICHEHUE
Ha OCHOBE aTOMHO-MOJICKYJISIPHOTO YUEHHUS.
AHanu3 NPaKTUYECKUX CUTYAIU, CBI3aHHBIX

CO CBOMCTBaMHM ra3oB, )KUAKOCTEN U TBEPIBIX TEI

1.2

Tennosele mpouecchl

21

Temneparypa. CBsi3b
TEeMIIepaTypbl CO CKOPOCTHIO
TEIJIOBOTO JIBXKEHUS
yacTtull. BHyTpeHHss
sHeprus. CrocoObl
VU3MEHEHHUsI BHYTPEHHEN
SHEPruu: Terjionepeaaya u
coBepileHrue padboTel. Bumbl
TEIUIONEepEaauHn:

O060cHOBaHME TIPABIIT H3MEPECHUS TEMIICPATYPHI.
CpaBHeHHE pa3JIMUHBIX CIOCOO0B U3MEPEHUSI U
IIKaJI TEMIICPATYPHI.

HaOmronenne n 00bICHEHHE OIBITOB,
JEMOHCTPHPYIOIINX U3MEHEHUE BHYTPCHHEH
SHEPTHH Tejla B PE3yNbTaTe TEIIONCPEIauM |
pabOThI BHEITHUX CHII.

Habmronenne u 00bICHEHHE OIBITOB,
00CyX/IeHHE MPAKTUUECKUX CUTYaIIHA,
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TEIIONPOBOHOCTb,
KOHBEKIUS, U3IIyYCHUE.
KonuuecTBoO TEIIOTHI.

VY nenpHast TEMI0EMKOCTD
BeliecTBa. TermiooOMeH u
TEIJIOBOE PaBHOBECHE.
YpaBHEHHUE TEIIOBOTO
Oananca. [1naBnenue u
OTBEpICBAHUE
KPUCTAJUIMYECKUX BEIIECTB.
VY enbHas TeniaoTa
TIJIaBJICHUS.
[TapoobpazoBanue u
koHAeHcanus. Mcnapenue.
Kunienue. Y nenpHas
TEIJI0Ta MapooOpa3oBaHUsI.
3aBUCHUMOCTb TEMIIEPATYPHI
KHIICHUS OT aTMOC(EepHOTo
JTABJICHUSL.

BrnaxnocTs Bo3ayxa.
DHeprus TOIIMBA.

VY nenpHas TerioTa
CropaHus.

[TpunIUTIEI pabOTHI
TeI1oBbIX ABurareiaeu KII1J]
TEIJIOBOTO JIBUTATEJIS.
TemnnoBbIe TBUTATEIIHN U

JEMOHCTPUPYIOLIUX PA3TUYHbIC BUJIbI
TEIUIoNepeaadn: TEIIONPOBOAHOCTb,
KOHBEKIUIO, U3IIyYCHHE.

UccnenoBanue saBieHus TeI000MeHa

IIPY CMENIMBAHUU XOJOAHOM U TOPSTYEN BOJIBL.
HaGnronenue ycraHoBIIEHUS TETIJIOBOTO
PaBHOBECHUS MEXIY FOpAYEH U XOJIOIHON BOJIOM.
Omnpenenenue (M3MepeHre) KOIMUECTBA
TEIUIOTHI, OJIYYEHHOTO BOJIOM MpHU TEIIIOOOMEHE
C HarpeThIM METAJNIMYECKUM LIWJIUHIPOM.
Omnpenenenue (U3MEPEHHE) yIETBbHON
TEIUIOEMKOCTH BEIIECTBA.

Pemienue 3a1a4, CBA3aHHBIX C BBIYUCIEHUEM
KOJIMYECTBA TEIUIOTHI U TEIIOEMKOCTH

IPU TEIJI000MEHE.

AHaJIN3 CUTyalluid PAKTUYECKOTO
WCIIO0JIb30BaHUs TEIJIOBBIX CBOMCTB BEIIECTB U
MaTepuaioB, HAIIPUMeEp, B LIENSIX
SHEProcOEPeKEHUS: TETITON30ISLINS,
sHeprocoOeperarIye KpoIIli,
TEPMOAKKYMYJISITOPHI U T. 1.

HaGnronenue siBieHuit ucmapeHus u
KOHJICHCAIUH.

HccnenoBanue mmporecca ucrapeHus
PAa3INYHBIX )KUIKOCTEM.

OObscHeHUE SIBICHUNA UCTIAPEHUS U
KOHJIEHCAIlMU HA OCHOBE aTOMHO-
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3alllMTa OKpY Karolen
Cpeabl.

3aKOH COXpaHEHHUS U
IpeBpaIlleHUs SHEPTUH
B TETUIOBBIX IpoIIeccax

MOJICKYJISIPHOTO YUEHHUS.
Ha6monenue u o0bsicHEHUE Mpoliecca KUTCHUS,
B TOM YHCJIE€ 3aBUCUMOCTH TEMIIEPATYPbI
KUIIEHUS OT JaBJICHUS.

Onpenenenue (M3MEpEeHNE) OTHOCUTEIBHOMN
BJIQKHOCTH BO3/1yXa.

Habmronenue nporiecca rjiaBjieHUs
KPUCTAJUTMUECKOTO BEIIeCTBa, HAPUMeED, JIbJA.
CpaBHeHUE MTPOLIECCOB IJIaBJICHUS
KPUCTAJUITMYECKUX TEJ U pa3MsITrdeHUs]

IIpU HAarpeBaHUU aMOP(HBIX Tell.

Onpenenenre (M3MEpPEHUE) YAECIbHON TEMIOTHI
IUIaBJICHUS JIbJIA.

OObscHEeHUE SBICHUM MIaBICHUS U
KPUCTAJIM3AI[MN HA OCHOBE aTOMHO-
MOJICKYJISIPHOTO YUCHHSI.

Pemenue 3anay, CBA3aHHBIX C BHIYUCICHUEM
KOJIMYECTBA TEIJIOTHI B MPOIECCcax
TEIUIONEpeIauy MPH TIABJICHUH U
KPUCTAJUIM3AIUH, UCTIAPEHUH U KOH/ICHCAIIUH.
AHanu3 cuTyanuid NpakTHYECKOTo MPUMEHEHHUSI
SIBIICHUH TUTaBIICHUS ¥ KPUCTAJUTA3AIINH,
HanpUMep, MOJIyYeHUE CBEPXUUCTHIX
MaTepuasoB, CoJieBas TpejKa u JIp.

AHanu3 paboTel 1 00BICHEHHE TPUHIUIIA
JEHCTBUS TETJIOBOTO ABUTATENS.

Brruncnenue KoauuecTBa TEIIOThI,
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BBIJICJISIFOIIETOCS TIPU CTOPAHUM PA3TUYHBIX
BUI0B TorumBa, u KIIJI nBurarens.
OOGcysx1eHne YKOJIOTHYECKUX TTOCIeICTBUN
VICTIOJIb30BAaHUs JIBUTATEIICH BHYTPEHHETO
CropaHusl, TEIJIOBBIX U TUIPOIIEKTPOCTAHIIAN

Htoro no pazaeny

28

Pa3nes 2. DinekTpuyeckue u

MAardHuTHbBIC AABJICHUA

2.1 | DnexTprueckue
3apsIbL.
3apsKEHHBIE TENa U
HUX B3aUMOJCHCTBHUSA

7

DIIeKTpU3aLUS TEN.

JIBa poJia 3IIEKTPUUECKUX
3apsa0B. Bzanmonencrsue
3apsKEHHBIX TEJL.

3akoHn Kymnona (3aBUCUMOCTh
CHUJIbI B3aUMOJICCTBUSA
3apsKEHHBIX TEIl

OT BEJIMYUHBI 3aPSI0B U
pPacCTOSIHUS MEXIY TeIamu).
DIIEKTPUYECKOE TTOJIE.
Hanpsxkénnocts
3JIEKTPUYECKOTO MOJIS.
[IpuHMI cyneprio3uuu
3JIEKTPUYECKUX TOJIEN

(Ha KAYECTBEHHOM YPOBHE).
Hocurenu anekrpuyeckux
3apsiIoB. DJIEMEHTAPHbBIN
JJIEKTPUYECKUN 3apsiLl.
Ctpoenue aroma.
[IpoBonHMKY U

Habmronenue u npoBeieHUE OMBITOB

0 JICKTPU3AIMU T NPU CONMPUKOCHOBEHUU U
VHYKLHEH.

HabGmronenne u 00bsICHEHNE B3aUMOJCHCTBHS
OJHOMMEHHO M PA3HOMMEHHO 3apsSKEHHBIX TEJ.
OOBsiCHEHHUE MPUHITUIIA ICHCTBUS YJIEKTPOCKOIIA.
OOBsICHEHHUE SBJICHUMN JICKTPU3ALNN

IIPU COMPUKOCHOBEHUHU TEJl U UHAYKIIUEH

C UCITOJIb30BAaHUEM 3HAHUM O HOCUTEIIAX
AIEKTPUYECKUX 3apsAJI0B B BEIIIECTBE.
Pacno3naBanue n 0OBSICHCHHE SIBICHUM
AJIEKTPU3AIMY B TOBCETHEBHOM JKM3HMU.
Habmronenne n o0bSICHEHHE ONBITOB,
WJUTFOCTPUPYIOIIUX 3aKOH COXPaHEHUSI
3JIEKTPUYECKOTO 3apsia.

Habmroierue ompITOB 110 MOJISTUPOBAHUIO
CUJIOBBIX JIMHUMN 2JIEKTPUUECKOTO TOJIS.
HccnenoBanue 1encTBUS NEKTPUIECKOTO MOJIS
Ha MPOBOJIHUKH U JUBJIEKTPUKHU
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TUBJIEKTPUKU. 3aKOH

COXPaHCHUA JICKTPUICCKOTO

3apsiia

2.2

IlocTosTHHEII
ANEKTPUYECKUI TOK

20

DIIEKTPUYECKUI TOK.

VY ciioBus CylIeCTBOBAHUS
AIEKTPUUYECKOTO TOKA.
HcTouyHMKM NOCTOSTHHOTO
ToKa. JlercTBus
AJIEKTPUUYECKOTO TOKA
(TeTrIoBOE, XMMUYECKOEC,
MAarHuTHOE).
DJIEKTPUYECKUA TOK

B JKMJIKOCTSIX U ra3ax.
DJIEKTPUYECKAS LIEMb.
Cuina Toka. DJIeKTpU4eCcKoe
HaIpsDKEHUE.
ConpoTtusnenue
IIPOBOJIHUKA. Y IEJIBHOE
CONPOTHUBJICHUE BEIIIECTRA.
3akoH Oma /151 ydacTka
uenu. [locienoBarenpbHOE U
napauieIbHOE€ COeIMHEHUE
MIPOBOJIHUKOB.

PaGora u MoIHOCTE
AIEKTPUUYECKOTO TOKA.
3akoH [xoyns—JIenua.
DJIEKTPUYECKUE LIETH U

HaGmronenue pa3nuaHbIX BUIOB JEHCTBUS
AJICKTPUUECKOTO TOKA M OOHAPYKEHUE ITUX
BHUJIOB JE€HUCTBHUS B IIOBCEIHEBHOM KU3HMU.
Habnronenue BO3HUKHOBEHMSI Ta30BOTO paszpsiia
Y 3JIEKTPUYECKOTO TOKA B HKHUJIKOCTH

COopka 1 uCIbITAHUE IEKTPUUECKOM 11N
IIOCTOSIHHOTO TOKA.

N3Mmepenne cuitbl TOKa aMIEPMETPOM.
N3mepenne snekTpruYecKoro HarpsKeHU
BOJIETMETPOM.

[IpoBenenuie u 00bSICHEHNE OTIBITOB,
JIEMOHCTPUPYIOIINX 3aBUCUMOCTD
BJIEKTPUYECKOTO COMPOTUBJICHUS TPOBOJHUKA
OT €ro JJIMHBI, IO ITONEPEYHOTO CEUCHUS
Y MaTepuana.

HccnenoBanue 3aBUCMMOCTH CHUJIBI TOKA,
MPOTEKAIOIIETO YEPE3 PE3UCTOP,

OT CONPOTHUBIICHUS PE3UCTOPA U HATIPSHKEHUS
Ha PE3UCTOPE.

ITpoBepka npaBuia Cl0KEHUs HAPSKEHUN
IIPU MOCJIEIOBATEIBHOM COEUHEHUH JBYX
PE3UCTOPOB.

IIpoBepka npaBuiia Jj1si CUJIbI TOKA

P NAPAIIIETBHOM COEIUHEHUU PE3UCTOPOB.
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OTPEOUTEH
ANEKTPUYECKON SHEPTUHU
B ObITy. KopoTkoe
3aMbIKaHUE

AHaJIN3 CUTYAIUi OCJIEI0BATENBHOTO U
napauieIbHOTO COSUHEHUS POBOJHUKOB

B JJOMAIIHUX JIEKTPUUYECKUX CETSAX.

Pemenue 3anay ¢ ucnosib3oBanneM 3akoHa Oma
1 hopMyI pacuéTa IEKTPUIECKOTO
CONIPOTHBJIEHUS NP MTOCIEA0BATEILHOM U
napauieIbHOM COCIMHEHUHU MTPOBOHUKOB.
Onpenenenre pabOTHI IEKTPHUIECKOTO TOKA,
MPOTEKAIOIIETO YEPES PESUCTOP.

Ornpenenenre MOITHOCTH YJIEKTPUUECKOTO TOKA,
BBLJICJISIEMOM Ha PE3UCTOPE.

HccnenoBanue 3aBUCUMOCTH CUJIBI TOKA Yepe3
JAMIIOYKY OT HanpspKeHUs Ha Her. Onpenenenue
KIII narpeBaresi.

Uccnenoanue npeoOpa3oBaHus SHEPTUH

IPU NOIBbEME IPy3a JICKTPOIBUTATEIIEM.
OO0bsicHEHUE YCTPONCTBA U IPUHIIUIIA JICUCTBUS
JIOMAITHUX JIEKTPOHATPEeBATEIbHBIX MPUOOPOB.
OObsicHEeHHEe TPUYUH KOPOTKOTO 3aMbIKAHUS U
MPUHIINAIIA JEHCTBUS TUIABKUX TIPEAOXpaHUTENEH.
Pemienue 3aau ¢ ucnoiab30BaHUEM 3aKOHA
Hxoyma—Jlenna

2.3

MarHuTHbIE SIBJICHUSI

ITocTosIHHBIE MArHUTHI.
BzaumopeiicTBue
IMOCTOSSHHBIX MarHuTOB.
MarsauTtHoOe moJie.
MaruauTHOE nmose 3eMiIn

HccnenoBanne MariiTHOTO B3aUMOIEHCTBUS
ITIOCTOSIHHBIX MAarHUTOB.

N3ydeHne MarHuTHOTO MOJIsl TOCTOSTHHBIX
MarHuTOB MPHU X OOBEAUHEHUU U PA3/ICTICHUH.
HccnenoBanne MarHUTHOTO B3aMMOJIEHCTBHS
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Y €r0 3HAYEHUE JJIS )KU3HU
Ha 3emie. OnbIT Dpcrena.
MarsuTHoe nosie
3JIEKTPUYECKOTO TOKA.
[Ipumenenue
3JIEKTPOMAarHuTOB

B TEXHUKE. JlericTBUE
MarHUTHOTO MOJIS

HA MPOBOJIHUK C TOKOM.
DJIEKTPOBUTATENb
MMOCTOSIHHOTO TOKA.
Hcnonb3oBanue
AJIEKTPOJIBUTATENEH

B TEXHUYECKHUX YCTPOMCTBAX
Y Ha TPAHCIIOPTE

MOCTOSTHHBIX MarHUTOB.

N3ydyeHne MarHuTHOTO MOJISL MOCTOSIHHBIX
MarHuTOB MPU UX OOBEAUHEHUU U Pa3/ICTICHUU.
[IpoBeaeHne ONBITOB O BU3yaIU3aldK MOJIS
MIOCTOSTHHBIX MarHuTOB.

N3ydenue siBIeHNUA HAMArHUYUBAHUS BEIIECTBA.
HccnenoBanue neMCTBUS IIEKTPUIECKOTO TOKA
Ha MAarHUTHYIO CTPENKY.

[IpoBeneHue onbITOB, AEMOHCTPUPYIOLIUX
3aBHCUMOCTh CUJIbl B3aMMOJEHCTBUS KaTyIIK!
C TOKOM M MarHurta OT CHJIbl U HAIIPaBJICHUS TOKa
B KaTyIIIKE.

AHaJIN3 CUTYyalMi NPAKTUYECKOTO MPUMEHEHUS
3JIEKTPOMArHUTOB (B OBITOBBIX TEXHUUECKUX
YCTPOMCTBAX, MPOMBILIJIEHHOCTH, MEJIULINHE).
N3ydenune nercTBrs MArHUTHOTO MOJIS

Ha MMPOBOJIHUK C TOKOM.

N3yueHne nercTBUs SIIEKTPOABUATATES.
Nsmepenne KII1/] anexTpoaBurarenbHON
YCTaHOBKH.

Pacno3naBanue u aHaJIN3 pa3IUyHbIX
IIPUMEHEHUM DJIEKTPOABUTATEIIEH

(TpaHCcHOpT, OBITOBBIC YCTPOMCTBA U . )

2.4

DJIEKTpOMAarHuTHas
WHITYKITUS

Onebitel @apanes. fABneHue
3JIEKTPOMArHUTHOMN
nHaykuuu. [Ipasuno Jlenna.
DIIEKTpPOreHepaTop.

OnbITEI IO HCCJICAOBAHUIO SABJICHUA
BHGKTPOMaFHHTHOﬁ HHAYKIOWH: UCCIICTOBAHUC
W3MEHCHUM 3HAUYCHUS U HaIrpaBJICHUA
WHAYKIIHUOHHOI'O TOKa
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CniocoObl oJTy4eHUs
ANEKTPUYECKOU SHEPTUH.
DIIEKTPOCTaHIIUU

Ha BO300HOBIISIEMbIX
UCTOYHHKAX YHEPTUU

Hroro 1o pazaeny 37
PesepBHOE Bpems 3
OBIIEE KOJIMYECTBO 68
YACOB I10 ITPOI'PAMME
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9 KUIACC
No HaumenoBanue KommuecTBo HpOFpaMMHOC COACPKAHUC OCHOBHBIC BUJbI JCATCIBHOCTH 06yqa}01u1/1xc51
/1 Pa3aciioB U TEM qacCcoB

y4ueOHOTO MnpeaMeTa

Pa3n

eg 1. Mexanndeckue siBJIeHUS

1.1

MexaHn4ecKoe
IIBUOKEHHE U CIIOCOOBI
€ro OIMUCAHUS

10

MexaHU4eCKOE IBUKECHHE.
MarepuanbHas TOUKa.
Cucrema orcuéra.
OTHOCHUTEIHLHOCTD
MEXaHMYECKOIr0 JBMKCHUS.
PaBHOMepHOE
MPSIMOJIMHEWUHOE JIBU/KCHUE.
HepaBaomepnoe
NPSAMOJIMHENHOE JBUKEHHE.
CpenHsis 1 MTHOBEHHAs
CKOpPOCTBb TeJa MpHu
HEPABHOMEPHOM JIBUXCHUU.
Yckopenue.
PaBHOyCKOpEHHOE
MPSMOJIMHENHOE JIBUYKEHUE.
CBo0Oo1HOE TIaJIeHueE.
OmprTel ["annnes.
PaBHOMEpHOE IBMNKEHHE

10 OKPYKHOCTH.

[lepnon u yactora
oOpaienus. JIuneitHas u
YIJIOBasi CKOPOCTH.

AHanu3 u o0CyKJIeHIE pa3INuHbIX IPUMEPOB
MEXaHUYECKOTO ABMKEHUSI.

OO0cy:x1eHne rpaHull IPUMEHUMOCTH MOJAEITN
«MaTepHaIbHas TOUKay.

Onucanyne MEXaHU4ECKOTO ABUKECHUS
paznu4YHBIMU crioco0aMu (ypaBHEHHUE, TabIuULa,
rpaduk).

AHaN3 KU3HEHHBIX CUTYAlUH, B KOTOPBIX
MPOSIBIISIETCS] OTHOCUTENbHOCTh MEXaHUYECKOTO
JBUKEHUS.

HabGnrogenne MexaHn4eckoro ABUKEHUS Tella
OTHOCUTEJIBHO Pa3HbIX TEJI OTCUETA.
CpaBHeHUeE IMyTel U TPACKTOPUN IBUKEHUS
OJIHOTO M TOT'O K€ T€JIa OTHOCUTEIBHO PA3HbIX
T€JI OTCUYETA.

AHanu3 Tekcta ["anumnes 00 OTHOCUTENBHOCTH
JIBUKEHUS;, BHIIIOJTHEHHE 3aJaHUI MO TEKCTY
(CMBICJIOBOE UTEHHE).

Onpenenenue cpeiHer CKOPOCTH CKOJIbKEHUS
Opycka Wiu ABM>KEHUS IIapUKa M0 HAKJIOHHON
IIJIOCKOCTH.

AHanu3 1 00CyXJIeHHEe CITIOCOO0B
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LenTpocTpemMuTebHOE
YCKOpEHUE

MPUOIMKEHHOTO ONPE IeJICHUS MTHOBEHHOM
CKOPOCTH.

OmnpeneneHne CKOpoCTH PaBHOMEPHOTO
JBIDKEHUS (IIapyKa B )KHIKOCTH, MOJCIIH
AIIEKTPUYECKOTO aBTOMOOWIIS | T. II.).
OmnpeneneHue NyTH, MPONUIEHHOTO 3a JaHHBIN
MIPOMEKYTOK BPEMEHH, U CKOPOCTH Tea

10 TpauKy 3aBUCUMOCTH IYTH PAaBHOMEPHOTO
JIBIDKCHUS OT BPEMEHH.

OOcyXaeHne BO3MOXHBIX TPHHIIUTIOB
JEUCTBUS TPUOOPOB, U3MEPSIONIUX CKOPOCTh
(ciuIOMETpPOB).

Brruncnenue myTty 1 CKOpOCTH TIPU
PaBHOYCKOPEHHOM TPSMOJUHCHHOM JBHKCHUHN
Tena.

OmnpeneneHne TPOMICHHOTO MYTH U YCKOPEHUS
JIBMDKCHUS TeJia 10 rpaduKy 3aBUCUMOCTH
CKOPOCTH PaBHOYCKOPEHHOTO MPSMOJIUHEHHOTO
JBIDKEHUS TeJla OT BPEMCHH.

Ilposepxa eunomeswi: eciu

npU PaBHOYCKOPEHHOM OBUNCEHUU

Oe3 HauaIbHOU CKOPOCMU NYMU OMHOCAMCS
KaK psi0 HeYEMHbIX Huces, mo
COOMBEMCmMBYIUUe NPOMENCYMKU 8PeMeHU
OOUHAKOBWI.
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OmnpeneneHue yCKOpeHus Tela

MIPY PAaBHOYCKOPEHHOM JBUKEHUHU

10 HAKJIOHHOM THIOCKOCTH.

W3mepenne meproia M 9acToThl 0OparieHus
TeJa 10 OKPY>KHOCTH.

OmnpeneneHre CKOPOCTH PABHOMEPHOTO
JIBIDKCHUS TeJla TI0 OKPY>KHOCTH.

Pemenune 3ama4 Ha onpeneneHue
KMHEMAaTUYECKUX XapaKTePUCTUK
MEXaHUIECKOTO ABMKCHUS PA3TMIHBIX BHIOB.
PacnioznaBanue u npuOImkEHHOE ONTUCAHUE
Pa3TUYHBIX BUJOB MEXAHUUECKOTO JIBHXKECHUS
B IIPUPO/JIC U TEXHUKE (Ha mMpuMepax CBOOOTHO
MaJaoUX TeJ, IBMKCHUS )KUBOTHBIX,
HEOECHBIX TeJl, TPAHCIIOPTHBIX CPEJICTB U Ap.)

1.2

B3aumoneiictBue Tei

20

IlepBsIii 3ak0oH HproTOHA.
Bropoii 3akon HeroToHa.
Tperunii 3akoH HprotoHa.
[IprHIMD cymneprio3uun
CHII.

Cuna ynpyroctu. 3akoH
I'yka. Cuna TpeHus: cuna
TPEHUS CKOJIBKEHHMS, CHIIa
TPEHUS TIOKOSI, IPYTUE BUIbI
TPEHMUS.

Cuna TSHKECTH U 3aKOH
BCEMHUPHOTO TATOTEHUS.

HabGimroienue u 00CyskIeHUE ONTBITOB

C IBMKCHUEM TeJjla MTPU YMCHBIIICHUN BIIMSTHUS
JIPYTHX TeJl, MPENATCTBYIOIINUX JIBHKECHUIO.
Amnanu3 Tekcta [anumes ¢ onucaHuem
MBICJIEHHOTO SKCIIEPUMCHTA,
00OCHOBBIBAIOIICTO 3aKOH HHEPIIHH;
BBITIOJTHEHHE 33JIJaHUH 110 TEKCTY (CMBICIIOBOE
YTEHHE).

OO0cyx1eHrne BO3MOKHOCTH BBITIOJTHCHHS
3aKOHA MHEPIIMU B PA3IMUHBIX CHCTEMaXx
OTCU€ETa.

Hab6nronenue u 006Ccy)aeHne MEXaHUIECKIX
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Y ckopenne cBOOOTHOTO
najaeHus. J[BmkeHue miaHeT
Bokpyr Connua. [lepBas
KOCMHUYECKast CKOPOCTb.
HeBecomocTs u eperpysku.
PaBHOBeCHE MaTtepuanbHOU
TOYKU. AOCOTIOTHO TBEPIOE
Teso. PaBHoBecHe TBEPAOTO
TeJla ¢ 3aKPEIJIEHHON OChIO
BpaiieHuss. MOMEHT CHIIBL.
LenTp TsxecTn

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

Y YCKOPEHHOM JIBH’KEHHH OTHOCHTEIIBHO
KaOuHeTa PU3MKY.

JIeficTBHA ¢ BEKTOpaMH CHJI: BBIIIOJIHEHHE
3aJIaHUM M0 CII0KEHUIO U BBIYUTAHHIO
BEKTOPOB.

Habmoienue u/unm npoBeeHUE ONbITOB,
JEMOHCTPUPYIOIIUX 3aBUCUMOCTb YCKOPEHUS
Teja OT MPUWIOKEHHOW K HEMY CHJIBI U MaCChl
Tena.

AHanu3 u 00bACHEHUE SIBJICHUN

C UCTIOJIB30BaHUEM BTOPOTo 3aKkoHa HbroToHAa.
Pemenue 3a1a4y ¢ HCIOJIB30BAHUEM BTOPOTO
3akoHa HpI0TOHA U MpaBuiia CIOKEHUS CUJI.
Onpenenenue )KECTKOCTH MTPYKUHBI.

AHanu3 cuTyalui, B KOTOPbIX HAOIIOJaI0TCS
yrnpyrue negopmaiinu, u uX 00bsICHEHUE

C HCIIOJIb30BaHHUEM 3aKoHa [ yka.

Pemenue 3a1a4 ¢ MCNIOJIb30BaHUEM 3aKOHA
I'yka.

HccnenoBanue 3aBUCUMOCTH CHIIBI TPEHUS

CKOJIbKCHHUA OT CHJIBI HOPMAJIBHOI'O AABJICHMAA.

OO6cyxaeHue pe3yabTaToB UCCIICIOBAHN.
Onpenenenue k03P GULIMEHTa TPEHUS
CKOJIBKCHUSI.

W3mepenue cuibl TPeHHS TTOKOSI.
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Pemenue 3a1a4 ¢ ncnosib30BaHueM (GOPMYJIbI
JUTSL CUIIBI TPEHUSI CKOJIBIKEHHS.

AHanu3 JBUKEHUS TEN TOJIBKO MO JEHCTBHEM
CHJIBI TSKECTH — CBOOOHOTO Ta/ICHUS.
OOBbsiCHEHNE HE3aBUCUMOCTH YCKOPEHUS
CBOOOJHOTO MaJIeHHUs OT MACChI TEJA.

OneHka BETMYMHBI CUIIBI TSTOTEHUS,
JEUCTBYIOIIEN MEXKy IByMS TEJIaMU

(m7st pa3HbIX Macc).

AHanu3 IBUKEHUS HEOECHBIX Tell

IIOJ1 IEMCTBUEM CHJIBI TATOTEHUS

(c UCTIOIB30BAHUEM JIOTIOTHUTEIBHBIX
MCTOYHHUKOB UH(POPMALIUH).

Pemenue 3a1a4 ¢ MCNIOJIb30BaHUEM 3aKOHA
BCEMHUPHOTO TATOTEHUS U (DOPMYJIBI

JUTS pacy€ra CUJIbI TSKECTH.

AHann3 OpUruHAIBHOIO TEKCTA,
OMKCHIBAIOIIETO MPOSBIICHUS 3aKOHA
BCEMMPHOTO TSATOTEHUS; BBIIIOJHEHUE 3aJaHUI
M0 TEKCTY (CMBICIIOBOE UTEHUE).

HaoGmronenue u o0cyxaeHUE OMBITOB

M0 U3MEHEHUIO Beca Tesa MPU YCKOPEHHOM
JBUKEHUU.

AHanu3 yclioBU BOSHUKHOBEHHUSI HEBECOMOCTH
U TIEpPerpy3KHu.

Pemenue 3a1a4 Ha onpe/ieIEHUE BECa Tea

B PA3JIMYHBIX YCIOBHSX.
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AHanu3 cui, TeUCTBYIONIUX Ha TEJIO,
MOKOSIIIEECs Ha OTope.
OrnpeneneHue UEeHTpa TAKECTH PA3IMUHbBIX Tell

1.3.

3aKOHBI COXpaHCHHUA

10

Nmnynece Tena. 3menenne
nMIyJbca. IMmysibe Cuibl.
3aKOH COXpaHEHUS
nMmnynbca. PeaktuBHoe
JBH)KCHUE.

Mexanunueckas paboTa u
MoOIIHOCTb. PaboTa cui
TSYKECTH, YIIPYTOCTH,
TpeHus. CBsI3b JHEPTUU U
paboTsl. [loTeHnmanpHas
SHEprus Teja, HOJHITOro
HaJl IOBEPXHOCTHIO 3€MIJIH.
[TorenunanbHas 3HEPTUs
CKATOMN NPYKUHBI.
Kunernueckas sneprus.
Teopema 0 KHHETHUYECKOMN
SHEPIruu. 3aKOH COXPAHEHUS
MEXaHUYECKON IHEPTUHU

HaOmnronenue u o0CyxkAeHUE ONBITOB,
JEMOHCTPHUPYIOIINX Mepeaavy UMITyJIbca

MIPY B3aUMOJICHCTBUY Tell, 3aKOH COXPaHEHUS
UMITyJIbCa MPU a0CONIOTHO YIIPYTrOM U
HEYINPYroM B3aUMOJICHCTBUU TEJL.

AHanu3 cuTyaluii B OKpyKaromeu Ku3Hu

C MCTIOIH30BAaHUEM 3aKOHA COXPaHCHHSI
UMITYJIbCA.

Pacnio3naBanue siBIEHUS pEaKTUBHOTO
JBUKEHUSI B IPUPOJE U TEXHHUKE.
[IpumeHeHne 3aKoHa COXPAHEHUS UMITYJIbCa
JUIsL pacuéra pe3ysabTaToB B3aUMOJCHCTBUS TeJ
(Ha mpuMepax HEeyNpyroro B3auMOACHCTBUSA,
yIPYroro LEHTPATIbHOTO B3aUMOJEHCTBHS IBYX
OJIMHAKOBBIX TeJl, OJTHO U3 KOTOPBIX
HETIOJIBHKHO).

Perenue 3a7a4 ¢ MCNOJIb30BaHUEM 3aKOHA
COXPaHEHUS UMITYJIbCA.

Onpenenenue pabOThI CUITBI YIPYTOCTH

pU MOAbEME Ipy3a C UCHOIB30BAHUEM
HETIOJIBWYKHOTO W TOABMYKHOTO OJIOKOB.
N3mepenne MOIHOCTH.

N3mepenne noTeHIMalIbHONW YHEPTUN YIIPYTO
ne(OpMUPOBAHHOM MPYKUHBI.
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N3Mepenre KUHETUYECKOM SHEPTHUM Tea

10 JJIMHE TOPMO3HOTO ITYTH.
DKCNEpUMEHTaIbHOE CPABHEHUE U3MEHEHUS
MOTEHINAJIBHON Y KHUHETUYECKON SHEPTUM Tella
[IpY JIBUKEHUH 110 HAKJIOHHOM TIJIOCKOCTH.
DKcnepuMeHTaIbHAas MPOBEPKa 3aKOHA
COXpPAaHEHHS] MEXaHUYECKON IHEPTUHr

IIpU CBOOOTHOM TaJCHUHU.

[IpumeHeHune 3aKkOHa COXpAHEHUA
MEXaHUYECKON SHEPTUM ISl pacuéra

MOTECHIIMAIBHON U KUHETUYECKOW SHEPTU TEIIA.

Pemenue 3aJa4 C UCIIOJIb30BAHUCM 3aKOHA
COXpaHCHUA MEXaHUYEeCKOM OHCPIrun

Hror

0 TIO pa3zeiry

40

Pa3nen 2. MexaHnuyecKue Ko

JIe0aHUA U BOJIHBI

2.1

MexaHnuecKue
KOJIeOaHus

7

KonebarenbHoe aBuxKeHHE.
OCHOBHBIE XapaKTEPUCTUKHU
KOJIeOaHUM: TIEPUO]T,
94acTOTa, aMILIUTY/1a.
Marematuyeckui u
PYKUHHBIN MasTHUKH.
[Ipesparienue sHepruu
pu KoJiebaTeIbHOM
TIBYKEHUH.

3aryxatonue KoeOaHusl.
Brinyx1eHHbIe KOJIeOaHu .
Pe3zonanc

HaoOmonenne konedanuii mog 4eMCTBUEM CHUII
TSHKECTH U YIIPYTOCTH U OOHAPYKEHUE
MOI00HBIX KOJIEOAHUHN B OKPYKAIOIIEM MUPE.
AHnanm3 Kojie0aHui rpy3a Ha HUTH H

Ha npyxuHe. OnpeeneHne 4acTOThI
KOJICOaHMI MaTEeMAaTHYECKOTO U MPY>KHHHOTO
MAasITHUKOB.

HaOmronenue u 00bsCHEHUE SIBICHUS
pe30oHaHca.

HccnenoBanre 3aBUCUMOCTH IIEpHUoaa
KOJICOaHMI IMOABEIICHHOTO K HUTH Tpy3a

OT JJIMHBI HUTH.
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[IpoBepka HE3aBHCUMOCTH MEPUOJIa KOJIEOAHMIA

I'pysa, IOABCHICHHOI'O K JICHTC, OT MACCHI I'py34a.

HabOmronenue u o0cyX aeHHEe ONBITOB,
JTEMOHCTPHUPYIOITUX 3aBUCUMOCTh TIEPHOIa
KoJIe0aHUH MPY>KUHHOTO MasTHUKA OT MacCChI
rpy3a u KECTKOCTHU TIPYKUHEI.

[IpumMeHeHrne MaTeMaTUYECKOTO U MPYKUHHOTO
MasTHUKOB B KQUECTBE MOJICIICH JIJIsT ONTMCAHUS
KOJIeOaHM B OKpYKaIoleM MHUpE.

Pemenue 3ana4, CBA3aHHBIX C BHIYMCICHUEM
WJIM OLIEHKOM 4acTOThI (IEpHo/1a) KojieOaHu
H3zmepenue yckoperus c60600H020 NAOeHUs.

2.2

Mexanunyeckue
BOJIHBI. 3BYK

MexaHnuyecKre BOJIHBI.
CBoiicTBa MEXaHUYECKUX
BOJH. [IpononbHbIe 1
nonepevyHsie BOJHbL. J[inHa
BOJIHBI U CKOPOCTH €€
pacupoCTpaHEHHs.
MexannuecKkre BOJIHbI

B TBEPAOM TeEIIe,
CEMICMUYECKHE BOJIHBI.
3ByK. ['/pOMKOCTb 3BYyKa U
BbICOTA TOHA. OTpakeHue
3Byka. MH}pa3Byk u
yIBTPa3BYK

OOHapy>KeHue U aHAJIU3 BOJHOBBIX SIBJICHUN
B OKpPY>KaIOIllEM MUpE.

Habntoienue pacnpocTpaHeHus IPO0JIbHBIX
Y TIOTIEPEYHBIX BOJIH (Ha MOJEIIN) U
oOHapy)XKeHHE aHAJIOTUYHBIX BUJIOB BOJIH

B IPUPOJE (3BYK, BOJIHBI HA BOJIE).
Boruncnenue JUMHbI BOJIHBI M CKOPOCTH
pacmpocTpaHeHHS 3BYKOBBIX BOJIH.
DKCIepUMEHTAILHOE ONPEIEICHUE TPaHuUI]
JaCTOTHI CIIBIIIMMBIX 3BYKOBBIX KOJICOAHHIA.
Habioienue 3aBUCMMOCTH BBICOTHI 3BYKa

OT YacTOTHI (B TOM YHCJIE, C UCIIOJIb30BaHUEM
MY3BIKQJIbHBIX HHCTPYMEHTOB).

HaGmronenue u 00bICHEHUE SIBJIEHUS
aKyCTHUYECKOI'O pe30HaHca.
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AHaM3 OpUTHHAIBLHOTO TEKCTA, MMOCBAIMIEHHOTO
MCIIOJIB30BaHUIO 3BYKa (W YIbTPa3ByKa)

B TEXHUKE (IXOJIOKAITHS, YIBTPa3BYK

B MEJIMIIMHE U JIp.); BHIMIOJTHCHUE 3aJaHHi

10 TEKCTY (CMBICIIOBOE UTEHUE)

Htoro no pazaeny

15

Pa3znen 3. BHCKTPOMaFHHTHOC IM0JI€ H JICKTPOMATIHUTHBLIC BOJIHbI

3.1 | DekTpoMarHuTHOE 6 DIEeKTPOMarHuTHOE MOJIE. [TocTpoenue paccyxaeHuii, 000CHOBBIBAIOLIUX
noJie u DNEeKTPOMArHUTHBIC BOJHBI. | B3aUMOCBSI3b AJIEKTPUYECKOTO U MAarHUTHOTO
AIEKTPOMATrHUTHBIE CoricTBa TIOJIEH.

BOJIHBI AICKTPOMArHUTHBIX BOJIH. DKCIEpUMEHTAIBHOE U3yUYEHHUE CBOICTB
[ITxana >IEKTPOMAarHUTHBIX | 3JIGKTPOMArHUTHBIX BOJIH (B TOM YHUCIIC
BOJIH. Vcrionp30Banue C TIOMOIIbIO MOOMIBHOTO TenedoHa).
ANEKTPOMATHUTHBIX BOJIH AHanm3 peHTTeHOBCKUX CHUMKOB
JUISI COTOBOM CBSI3H. YeJIOBEYECKOr0 OpraHu3Ma.
DNEeKTpOMAarHuTHas IpUpoJa | AHaIU3 TEKCTOB, OMMCHIBAIOIIHNX MTPOSBICHHUSI
cBera. CKOpOCTh CBETA. ANIEKTPOMATrHUTHOTO U3JyYEHHUS B PUPOJIE:
BonHOBBIE CBOMCTBA CBETA | KUBBIC OpPraHU3MbI, U3ITydeHUsT HEOSCHBIX Tell
(cMBICTIOBOE YTEHUE).
Pacrnio3znaBanue 1 ananu3 pa3jinyHbIX
MPUMEHEHUH 3JIEKTPOMArHUTHBIX BOJIH
B TEXHUKE.
N3ydeHne BOJIHOBBIX CBOMCTB CBETA.
Pemenue 3aiau ¢ ucnosib3oBaHueM Gpopmyi
JUISl CKOPOCTH 3JIEKTPOMArHUTHBIX BOJIH, IJTUHBI
BOJIHBI ¥ YaCTOTHI CBETA
Hroro 1o pazaeny 6
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Pa3znen 4. CBeToBbIE ABJICHUSA

4.1

3aKOHBI
pacipoCTpaHCHUS
CBETA

JIydeBas MmozieInb CBETA.
Ncrounuku cera.
[IpsamomnuHeliHOE
pacnpocTpaHEeHUE CBETa.
3atmenusa ConHua u JIyHBI.
Otpaxenne csera. [Imockoe
3epKajo. 3aKOH OTPAXKEHUS
CBeTa.

[Ipenomnenue cBeta. 3aKoH
npenomiieHus ceera. [lonHoe
BHYTPEHHEE OTPAKECHUE
ceeta. Mcnonp3oBaHue
MOJITHOTO BHYTPEHHETO
OTPAKEHUS B ONITUUYECKUX
CBETOBOJIAX

HaOmnronenue oneIToB, 1EMOHCTPUPYIOIINX
SBJICHUE MPSIMOJIMHEITHOTO pacpOCTPaHECHUS
cBeTa (BO3HUKHOBEHUE TEHU U MOJyTEHN),

Y UX UHTEPIIPETALNS C UCTI0JIb30BAHUEM
MOHATHSI CBETOBOIO JIy4a.

OOBsiICHEHUE U MOJICIMPOBAHUE COTHEYHOTO U
JIYHHOT'O 3aTMEHHUIA.

HccnenoBanne 3aBUCUMOCTH YIJia OTPaKEHUS
CBETOBOTO JIy4ya OT yIJia MaJICHUS.

N3yuenne cBOMCTB N300pakeHHUs B IIJIOCKOM
3epKaie.

Hao0mronenne u 00bICHEHHUE OIBITOB

0 MOJYYEHUI0 U300paKEHHI B BOTHYTOM U
BBIITYKJIOM 3epKajax. HaGmonenne u
00BbSICHEHHE OMBITOB MO MPEJIOMJICHUIO CBETa
Ha IPaHUIIE PA3IMYHBIX CPEI, B TOM YHUCIIC
OTIBITOB C TIOJIHBIM BHYTPEHHUM OTPAKEHUEM.
HccnenoBanne 3aBUCUMOCTH yIJia
MPEJIOMIICHUS OT yTIJIa MaJIeHUsI CBETOBOIO JTyya
Ha TPAHUIIE «BO3TYX—CTEKIIOM.
Pacrnio3HaBanue sIBIECHHUN OTPAXXEHUS U
MIPEJIOMJICHHS CBETA B MOBCEIHEBHOM JKU3HM.
AHanu3 1 00bSICHEHHUE SIBJICHUS ONITHYECKOIO
MHpaXxa.

Pemenue 3a1a4 ¢ UCMOIB30BaHUEM 3aKOHOB
OTPAXKECHUS U MIPEIIOMIICHHS CBETa
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4.2 | JIMH3bI U ONITHYECKHE 6 JIunza. Xox myueit B iunze. | [lomydenne n3o0paxeHuil ¢ MOMOIIbIO
puOOPHI OnTuyeckas cucrema coOuparolle u paccenBaroniei JUH3.
¢doroanmapara, Mukpockomna | Onpenenenue (OKyCHOrO pacCTOSTHUS U
u Teneckomna. ['na3 kak ONITHYECKOU CHJIBI COOMPAFOIIICH JTUH3HI.
OnTHYECKasi CUCTEMA. AHanu3 ycTpoucTBa U IPUHIIUIA JEHCTBUS
bnuzopykocTs u HEKOTOPBIX ONTHYECKUX TPUOOPOB:
TATbHO30PKOCTh doToammapara, MUKPOCKOTIA, TEJIECKOTIA.
N3yuenue Moienu Tiia3a Kak ONTHYECKON
CUCTEMBI. AHAU3 IBICHUHN OJIM30PYKOCTH
U TaJIbHO30PKOCTH, MPUHIIUTIA JEHCTBUSA
OYKOB
4.3 | Paznoxenue 6e0oro 3 Pasnoxxenune 0enoro csera HaOmnronenue pasnoskeHus 6€J10ro cBeTa
CBETa B CIIEKTP B ciekTp. OnbITel HpIOTOHA. | B CTIEKTD.
CrnoskeHHe CIIeKTPaTbHBIX Hab6nronenue u 00bSICHEHHE ONTBITOB
1BeToB. Jlucnepcust cBeTa IO MOJIYYEHHUIO OEJIOT0 CBETa MPH CI0KEHUU
CBETa Pa3HBIX I[BETOB.
[IpoBeneHue u 0ObSICHEHHUE OMBITOB
IO BOCTIPUATHIO IIBETA MPEAMETOB IMPH UX
HaOJIOICHUH Yepe3 IIBETOBbIC (DUIIBTPHI
(LIBETHBIEC OYKH)
Wroro o pazaeny 15
Pa3nen 5. KBanroBble siBJIeHUA
5.1 | Ucnyckanue u 4 OnbiTel Pezepdopna u OO6cyxnaenue 1enu onbiToB Pezepdopaa

IIOIJIOMICHUEC CBCTA
aTOMOM

IIaHCTapHad MOACIIb aTOMa.

Mopaens atoma bopa.
Hcnyckanue u norionieHue

I10 UCCJICAOBAHHUIO aTOMOB, BBIIBHKCHUC
T'AIIOTE3 O BOBMOXKHBIX pE3YyJibTaTax OIIbITOB
B 3aBUCUMOCTHU OT IIPCAIIOJIaracMoro CTpoCHUA
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ceera aToMoM. KBaHTHI.
JInHenyaTble CIEKTPHI

aToMOB, (hOPMYJTUPOBAHKIE BHIBOJIOB

U3 PE3yIbTaTOB OIBITOB.

OO6cyxkaeHue NpOTUBOPEUNi MIIaHETapHON
MOJIEJIA aTOMa U OCHOBAaHUM ISl TUIIOTE3bI
Bbopa o crarmonapHsix opOUTaX 3JIEKTPOHOB.
Hab6nronenue CrulonHbiX U JIMHEHYaThIX
CHEKTPOB M3TYUEHUS Pa3IUYHbIX BEIIECTB.
OObsicHEHUE JIMHEWYATHIX CIIEKTPOB U3ITYYCHUS

5.2

CrpoeHne aTOMHOTO
aapa

PanpnoaktuBHOCTH. Anbda-,
OeTa- 1 raMMa-u3Ty4eHUs.
CrpoeHue aTOMHOTO siApa.
Hyxionnas monens
aTOMHOTrO sizipa. M30Tomsl.
PagnoakTuBHEIE
npespauieHus. llepuon
II0JIypacIaia aTOMHBIX sJIEP

OO0cyx)aeHne BO3MOKHBIX TUIIOTE3 O MOACIIAX
CTPOCHHUS siIpa.

OmnpeneneHue cocTana siaep 1o 3a1aHHbIM
MAaCCOBBIM M 3apsJIOBBIM YHCIIaM U

I10 MOJIOKEHHUIO B IIEPUOINYSCKON CHCTEME
AJICMEHTOB.

AHaM3 U3MEHEHUsI COCTaBa sJipa U ero
MTOJIOXKCHHS B TIEPUOJIMYECKON CHCTEME

MIPH O-PAJTHOAKTUBHOCTH.

HccnenoBanre TPEKOB 0i-4aCTHIL IO TOTOBBIM
dboTorpadusim.

OOHapyXeHUE U U3MEPECHHE PATHAIIMOHHOTO
(hoHa ¢ TTOMOIIBIO JIO3MMETPA, OLICHKA €T
MHTCHCUBHOCTH.

Amnann3 OM0JIOrnYeCKUX H3MESHEHUM,
MIPOUCXOJIAIINX IO ICHCTBHEM
PaIMOaKTUBHBIX U3ITyYCHHM.
Hcnonp3oBanne palnOaKTUBHBIX U3TYYCHUN
B MCIULIHE
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5.3 | SAnepHble peakiun 7 Anepusie peakiuu. 3akoHbl | Pemienue 3a1a4 ¢ UCMOJIb30BAaHUEM 3aKOHOB
COXpaHEHUs 3apsI0BOrO U COXPaHEHUSI MAaCCOBBIX U 3aPSAJOBBIX YHCEII
MacCOBOI'O YHCell. DHEPrUs | Ha OMpefesieHUue pe3yabTaToB SACPHBIX
CBSI3M aTOMHBIX siiep. CBs3b | peakiuii; aHaIu3 BO3MOKHOCTH HITH
MaccChl ¥ DHEpIruy. Peakuuu | HEeBO3MOXKHOCTH SIICPHOM PEAKIIH.
CUHTE3a U JCIICHHUS sIIIEP. OneHka SHEPTrUu CBSI3U SAEP C UCTIOIb30BAHUEM
Ncrounuku sHeprun ConHua | popMynsl DWHINITEHHA.
U 3BE31. SnepHas OOcyxkaeHue nepcrneKTHB UCIIOIb30BAHUS
sHepreTuka. /lercreus YIIPaBJISIEMOI0 TEPMOSAIEPHOIO CUHTE3A.
PagNOaKTUBHBIX U3JIydeHU | OOCyKIeHuEe NPEUMYIIECTB U IKOJIOTUYECKUX
Ha J)KUBBIE OPTraHU3MBbI po0JIeM, CBSI3AHHBIX C SIACPHON YJHEPreTUKON
Hroro o pazgeny 17

IHoBTOPUTEIBLHO-0000IHAK NI MOTYJIb

[loBTOpEHUE N
0000111eH1E
COJZIEpKaHus Kypca
bu3uky 3a 7-9 KIaccel

9

CucreMaTuzanusa u
0000111eHHE TPEIMETHOTO
coJiepKaHUs U OTbITa
NEeSATETHbHOCTH,
IPUOOPETEHHOTO

IpY U3YYEHUHU BCETO Kypca
(U3UKHM OCHOBHOT'O 0OILIETO
00pa3oBaHUs.

[ToaroroBka K OCHOBHOMY
rocyJapCTBEHHOMY
AK3aMeHy 1o (hu3mnKe

TUTsI 00y4aroIuXCs,
BBIOPABIINX 3TOT YUCOHBIM
npeaMeT

Brlinonnenne yueOHbIX 3aJaHUi, TPEOYIOIIHNX
J€EMOHCTPALIMA KOMIIETEHTHOCTEH,
XapaKTEPU3YIOIINX €CTECTBEHHOHAYYHYIO
I'PaMOTHOCTB:

— NPUMEHEHUS MTOJTYYECHHBIX 3HAHUU

JUTSl HAYYHOTO OOBsICHEHUST (PU3HUECKUX
SABJICHUM B OKPYKAIOLLEW IPUPOJIE,

B IMOBCETHEBHOM U3HU U BBISIBIICHUS
(bU3MYECKUX OCHOB psiJla COBPEMEHHBIX
TEXHOJIOTHUH;

— MPUMEHEHUS OCBOEHHBIX
AKCTIIEPUMEHTAIbHBIX YMEHU I

JUTSL UcclieIoBaHusl GU3HUECKUX SIBICHUH,
B TOM YHUCIIE JJIs1 IPOBEPKHU TUIIOTE3
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1 BBISIBIICH
Pemenue |
npernoal
MOJIEJIEN 1
PAa3JIUYHBL
Brimonner
WHJIUBUY
C coaepxa

Hroro mo pazaeny 9

OBILEE KOJIMYECTBO 102
YACOB I10 ITPOI'PAMME
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