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HOACHUTEJIBHASA 3AIIMCKA

[Iporpamma no ¢u3uke Ha ypOBHE OCHOBHOIO 0OIIEro oOpa3oBaHUsl COCTABIIEHA
Ha OCHOBE MOJIO)KEHHUU M TpeOOBaHUU K pe3ysibTaTaM OCBOEHHUS Ha 0a30BOM YpOBHE
OCHOBHOI 00OpazoBarenbHOM mporpammsbl, npeactasieHHbIXx B I'OC OO0, a Ttakxke
¢ yu€toM denepanbHoi pabodeil mporpaMmmbl BocniuTanus U KoHmeniuu npenogaBanus
yaeOHoro npeameta «Duszukay.

Copepxanue mnporpamMmbl 1o  (U3MKE HAOpaBleHO Ha  (OPMHUPOBAHUE
€CTECTBEHHO-HAYYHOW T'PaMOTHOCTH OOYYArOIIMXCS U OPraHU3alMI0 W3y4YeHUs (PU3UKU
Ha JIeATEIbHOCTHOW OocHOBE. B mporpamme mno (u3uke y4UTHIBAIOTCS BO3MOMXHOCTH
ydeOHOro mnpeamera B peanuzanuu TpedboBanuii OI'OC OOO K mIaHUPYyEMBIM
JUYHOCTHBIM U METAIlpEeAMETHBIM pe3ysibTaTaM OOYy4YeHHUs, a TaKXKe MEKIPEIMETHbIE
CBSI3M €CTECTBEHHO-HAYUYHBIX YYE€OHBIX NPEAMETOB HA YPOBHE OCHOBHOI'O OOIIETro
oOpa3zoBaHwUsL.

[Iporpamma mo ¢u3MKe ycTaHABIMBAET paclipe/ielieHue yueOHOro mMarepuaia 1o
rogam oOydeHus (mo KiaccaM), MpeasiaraeT MNPUMEPHYIO IOCIEeI0BATEIbHOCTD
U3Yy4YEeHUS] TEM, OCHOBAaHHYIO Ha JIOTMKE Pa3BUTHUS MPEIMETHOTO COACpXKaHUS U yuyéTe
BO3PACTHBIX OCOOEHHOCTEH 00y4aroUXCs.

[Iporpamma no ¢usnke pa3padboTaHa C LEIbI0 OKa3aHHWS METOAMYECKON MOMOIIU
YUUTENIO B CO3/IaHUU paboydeid MporpaMMsl 1o yueOHOMY MpPEAMETY.

®uznka SBISETCS CHUCTEMOOOPA3YIONIUM Il €CTECTBEHHO-HAYYHBIX Y4YeOHBIX
IPEIMETOB, MOCKOJIbKY (DU3UYECKHE 3aKOHBI JIKaT B OCHOBE IPOIIECCOB M SIBJICHHIA,
U3y4aeMbIX XHMHEH, Ouoioruei, acTpoHOMHeW W ¢u3UdYecKod reorpadueii, BHOCUT
BKJIaJ] B €CTECTBEHHO-HAyYHYI0 KAapTUHY MHUpPA, MPEIOCTaBIsCT HauOoyee SCHbIC
oOpa3lipl MPUMEHEHUsI HAYyYHOTO METO/Ja MO3HAHHs, TO €CTh CHocoba TMONy4YeHHUs
JIOCTOBEPHBIX 3HAHUI O MUPE.

Onmna w3 TIaBHBIX 3a7ad (U3UYECKOTO OOpa3oBaHUS B CTPYKType OOIIEro
o0pa30oBaHUs COCTOHUT B (DOPMHUPOBAHUU €CTECTBEHHO-HAYYHON IPaMOTHOCTU U MHTEpeca
K HayKe y 00y4aromuxcs.

Nzydyenne ¢usuku Ha 0a30BOM YpOBHE MPEIONIATA€T OBJIAJECHUE CIIEAYIONUMHU
KOMIIETEHTHOCTSIMHU, XapaKTEPU3YIOIIUMH €CTECTBEHHO-HAYUYHYIO T'PAMOTHOCTb:

HAyYHO OOBSICHSTH SIBJICHUS,

OIICHWBATh U IOHUMATh OCOOCHHOCTH HAYYHOTO UCCIICIOBAHUS;

WHTEPIPETUPOBATh JaHHbIE W MCIOJIb30BAaTh HAy4YHbIE J10KA3aTeIbCTBA IS
MOJTYUYEHUS BHIBOJOBY.

Ienu n3ydyenus (U3UKU Ha YPOBHE OCHOBHOTO OOIIETO 0Opa30BaHUS OIPEICIICHBI
B Konnenuuu npenomaBanusi ydyeOHoro mnpeamera «®Duszmka» B 00pa3zoBaTEIbHBIX
OpraHu3aLusIX Poccuiickon deneparuuy, peann3yoImx OCHOBHBIE
oOiieoOpa3oBaTe/ibHble  MPOrpaMMbl,  YTBepkAEHHOM  pemieHueM  Komeruu
MunwrctepcTBa npocserieHus Poccutickoit @enepanuu (mporokoi ot 3 aekadps 2019 r.
Ne TTK-4BH).



Henu nzyuyenus: Gpu3mKu:

npuoOpeTeHne MHTEpeca W CTPEMIICHHUS OOYyYalolmuXcsi K HAyYHOMY H3YYCHHUIO
MIPUPOJIBI, PA3BUTHE X UHTECIUICKTYAJIbHBIX M TBOPYECKUX CIIOCOOHOCTEH;

pa3BUTHE TIPEACTABICHUI O HAayyHOM METOJE TMO3HaHUS U (HOPMHUPOBaHUE
HCCIIEZIOBATEICKOTO OTHOIICHHS K OKPY KAIOIINM SIBIICHUSIM;

dopMHupoBaHHE HAYYHOTO MHUPOBO33PEHUSI KaK pe3yjbTaTa H3YYCHHS OCHOB
CTpOEHUS MaTepuu U (QyHIaMEHTAIBHBIX 3aKOHOB (PU3UKH;

dbopMUpOBaHHE TIPEIACTABICHHA O pONM (PU3UKK JJI  PA3BUTHS  APYTUX
€CTECTBCHHBIX HayK, TEXHUKU U TEXHOJIOTHIA;

pa3BUTHE TPEACTABICHU O BO3MOXKHBIX cdepax Oyayuieil npodeccroHanbHOU
JESITETbHOCTH, CBSI3aHHOW ¢ (DM3MKOM, MOATOTOBKA K JajbHEHUIIEMY OOYYEHHIO B 3TOM
HarpaBJICHUH.

JloCTH)KeHHEe 3TUX LieJield TPOrpaMMbl 1Mo (PU3WKE Ha YPOBHE OCHOBHOTO OOIIETO
o0pa3oBaHus 00ECTIEYMBACTCS PEIICHUEM CIIEIYIONINX 3a/1a4:

npuoOpeTeHrne 3HAHUN O JUCKPETHOM CTPOSHWHU BEIIECTBA, O MEXaHWYECKHX,
TEIUIOBBIX, DJICKTPUYCCKUX, MATHUTHBIX M KBAHTOBBIX SIBJICHHSIX;

npuoOpeTeHne yMEHWH ONWCHIBAaTh W OOBICHATH (HU3UYECKHE SBICHHUS C
MCTIONIH30BaHNEM TIOJTYYCHHBIX 3HAHU;,

OCBOCHHE METOJIOB PEIICHUS MPOCTEHITUX PACUYETHBIX 33a7a4 C HCIOJIh30BAHUEM
(GU3NIECKUX MOJIeNIeH, TBOPUECKUX U MTPAKTHKO-OPUECHTHPOBAHHBIX 33]1aY;

pa3BUTHE YyMEHHUU HaONOJaTh NPUPOAHBIC SBJICHHUS W BBIMOIHITH OIBITHI,
nabopaTopHble pabOThl M DKCHEPUMEHTAIBHBIE HCCICIOBAHUS C HCIOJIh30BAHHEM
MU3MEPHUTEIBHBIX TIPUOOPOB;

OCBOCHHE MPUEMOB paboOTHI ¢ MHpOPMANHEeH (DU3NYIECKOTO COAep KaHuUs, BKIIIOYAs
MHPOPMAIIMIO O COBPEMEHHBIX JOCTI)KCHUSAX (U3WKH, aHAIU3 W KPUTHUYECKOE
OIlCHUBaHUE MH(OpPMAIINK;

3HAKOMCTBO CO cdepamu MpodhecCHOHATLHON JESTENBHOCTH, CBS3aHHBIMU C
¢u3NKOW, W COBPEMEHHBIMH TEXHOJIOTMSIMH, OCHOBAaHHBIMH Ha JIOCTH)KCHHSIX
dusznuecKoil HayKH.

Ha wusyuyenme ¢usuku (6a30BbIi YpOBEHb) Ha YPOBHE OCHOBHOT'O OOIIETO
obpazoBanus orBoautTcs 238 yacoB: B 7 kiacce — 68 wacoB (2 gaca B Hemeno), B 8
Kkiacce — 68 yacos (2 waca B Heneno), B 9 kimacce — 102 vaca (3 waca B Henelo).

[Ipennmaraemeriit B mporpamMme mo (Gpu3uke nepeueHs Jab0paTopHBIX PadOT U OTBITOB
HOCUT PEKOMEHIATEeNbHBIM  XapakTep, y4YUTeldb JelaeT BBHIOOp MPOBENCHUS
nabopaTopHbIX pPabOT ¥ OMBITOB C YyYETOM WHAMBUAYAITBHBIX OCOOCHHOCTEH
OOy4YaroInXCsl, CIMHUCKA OKCICPUMEHTAIBHBIX 3aJaHuil, MpeiaraeMbplX B paMKax
OCHOBHOT'O TOCYZapCTBEHHOTO YK3aMeHa 0 (hU3HKeE.



COAEPKAHUE OBYYEHUA

7 KJIACC
Pa3nes 1. ®u3uka u eé poJib B IO3HAHUM OKPYKAIOIIEro MAUpPa
®usuka — Hayka o npupone. fsimeHus npuponbl. DuU3UYECKUE SBICHUSA:

MEXaHUYECKUE, TEIUIOBbIE, DIIEKTPUUYECKUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.
®duznyeckue BenuuuHbl. M3mepenue pusndeckux Benuuud. Guznyueckue npuOophl.
ITorpemHocTes M3mMepenuit MexnyHapoaHas CUCTEMA €IUHULL.

Kak ¢wusuka w©  JOpyrde  ecTeCTBEHHbIE  HAyKH  M3y4yaloT  MPUPOAY.
EcTtecTBeHHO-HayUHBIA METO] MO3HAHMS: HAONIOCHNE, TOCTAHOBKAa HAYYHOTO BOIPOCA,
BBIIBIDKEHHE TUIIOTE3, SKCIIEPUMEHT I10 MPOBEPKE TUNOTE3, 00BICHEHUE HAOII01aeMOro
aBiieHns. Onucanue GU3NUECKHUX SBJICHUM C MOMOILBIO MOJIEIEH.

Jlemoncmpayuu
MexaHn4ecKue, TeIIIOBbIE, AIEKTPUUECKUE, MATHUTHBIE, CBETOBBIC SIBJICHUS.
dusnyeckre mpuOOPHI U MPOLIeypa MPSIMBIX U3MEPEHUN aHAIOTOBBIM M IIU(PPOBBHIM
npuOopoMm.

Jlabopamopnvle pabombl u onwvimol

OmnpeneneHne EHBI JEIEHUS MKaJIbl U3MEPUTEITBHOTO PUOOpa.

N3mepenue pacCTOAHUM.

N3mepenne 00bEMa KUIKOCTH U TBEPAOTO Tea.

OmnpeneneHre pa3sMepoOB MAITbIX TEJl.

W3mepenne teMmriepaTypbl TMpU IOMOIIM >KHIKOCTHOTO TEPMOMETpa M JaTdyuka
TeMIIepaTypBhI.

[IpoBenecHre WCCIeAOBaHUS IO MPOBEPKE THUIOTE3BI: JATBHOCTh MOJETA MIApUKA,
MYIIEHHOTO TOPU30HTAIILHO, TeM OOJIbIIe, YeM OOJIbIle BBICOTA TyCKa.

Pa3nen 2. [lepBoHayaiibHbIe CBeJIeHUS 0 CTPOEHHHU BelleCcTBA

CrpoeHue BemiecTBa: aTOMbl U MOJIEKYJIbI, UX pa3Mepbl. OMNbIThI, TOKA3bIBAIOIINE
JUCKPETHOE CTPOCHHE BEILIECTBA.

JIBr>keHne yacTull BemecTBa. CBA3b CKOPOCTU JABUKEHUS YACTHUI] C TEMIIEPATYPOIL.
Bbpoynosckoe aBmwxenue, nuddysus. BzaumoaeiicTBiue yacTuil BemiecTBa: MPUTKEHUE
Y OTTaJIKUBaHHE.

ArperaTHble COCTOSIHMS BEIIECTBA: CTPOEHHUE Ta30B, JKUIKOCTEW W TBEPABIX
(KkpucTaynyeckux) Ted. B3auMocCBs3b MEXIy CBOMCTBAMH BEIIECTB B Pa3HbIX
arperaTHbIX COCTOSIHUSIX M HMX aTOMHO-MOJEKYJSIpHbIM cTpoeHueM. (OcobeHHOoCTH
arperaTHbIX COCTOSIHUM BOJBI.

Jlemoncmpayuu

Hab6mronenrue 6poyHOBCKOTO IBUKEHUS.

Ha6monenue nuddysumn.

HaGntonenve siBiaeHU, OOBSACHSAIOMIMXCA NPUTSIKEHUEM WM OTTAJIKUBAaHUEM
YacTHIl BEIECTRA.



Jlabopamopnvle pabombl u onwvinmol
OrneHka AuamMeTpa aToMa METOI0M PSIOB (C UCToJIb30BaHUEM (oTorpaduii).
OMnbITHI 1O HAOIOACHUIO TEIJIOBOTO PACIIUPEHUS Ta30B.
OMbITHI IO 0OHAPYKEHUIO IEUCTBUS CHII MOJIEKYJISIPHOTO TIPUTSIHKEHUSI.

Paznen 3. /IBu:keHne M B3aUMO/IeiicTBHE TeJl
Mexanundeckoe IBUkKEHUE. PaBHOMEPHOE U HEPAaBHOMEPHOE NBUXKEHHUE. CKOPOCTD.
Cpennsisi CKOPOCTh IPU HEPABHOMEPHOM JIBXKCHUU. Pacu€T myTu 1 BpeMEHU IBUKEHUS.
SBneHne UHEPIMHU. 3aKOH MHEpLIMU. B3anmoneicTBre Ten KaKk NpUYMHA U3MEHEHUS
CKOPOCTH JBWKEHHUs Tell. Macca Kak Mepa MHEpTHOCTM Tena. [IOoTHOCTh BeliecTsa.
CBs13b TUIOTHOCTH C KOJIMYECTBOM MOJIEKYJ B €IMHUIE 00bEMA BEIIECTBA.

Cuna Kak XapakTepHUCTHKa B3auMOJeWcTBUs Teid. Cuia ynpyroctd M 3akoH ['yka.
N3MepeHne cuiibl ¢ MOMOIIBIO AUHAMOMETpA. SIBIE€HHUE TATOTEHUS U cuiia TskecTu. Cuiia
TSOKECTH Ha Apyrux rmiaHerax. Bec tena. HeBecomocTh. CriokeHuE Cuil, HaMpaBIEHHBIX
no ojaHo mpsimoi. PaBHomelcTByromas cui. Cuna TpeHus. TpeHue CKONMbKEHUS U
TPEHUE MOKOs. TpeHue B IPUPOJIEC U TEXHUKE.

Jlemoncmpayuu
Habmronenne MexaHM4ecKoro JIBIKEHUS Tea.
N3mepenune ckopocTy NPSIMOIUHENHOTO JBUKEHUS.
Habnronenue siBneHUs] MHEPIIMH.
Habnronenne uaMeHeHust CKOPOCTH MPU B3aMMOJICHCTBUU Tell.
CpaBHeHHME Macc IO B3aUMOJEICTBUIO TEIl.
CiiokeHue Cuil, HalpaBJIECHHbBIX IO OJTHOM MPSIMOM.

Jlabopamopnuvle pabomol u onvimol

OrnpeznenieHne CKOPOCTH PABHOMEPHOTO ABUKEHUA (IIapUKa B JKUJIKOCTH, MOJEIU
AIEKTPUYECKOTO aBTOMOOUIISL U TaK Jajee).

Omnpenenenne cpeHeld CKOPOCTH CKOJBKEHHsI OpycKa WM MapuKa M0 HAKIOHHOM
IIJIOCKOCTH.

OrnpezeneHne MIOTHOCTH TBEPAOIO TENA.

OneITHI, AEMOHCTPHUPYIOIINE 3aBUCUMOCTb pacTshKeHHs (nedopmariuu) mpysKuHbI
OT MIPUJIOKECHHOM CHJIBL.

OnbIThL, JEMOHCTPUPYIOLINE 3aBUCUMOCTh CHJIbI TPEHHSI CKOJIbKEHHUS OT Beca Tella
U XapakTepa CONMPUKACAIONINXCS] TOBEPXHOCTEN.

Pasznen 4. JlaBiieHue TBEPABIX TeJl, ;KUAKOCTEN U Ta30B

JlaBnenue. CriocoObl yMEHBINICHUS W yBEJIMYCHHS JaBiicHusA. JlaBieHwe rasa.
3aBUCHMOCTH JaBJICHUs Ta3a OT 00bEma, Temrepatyphl. [lepenaya qaBneHus: TBEPABIMU
TeJIaMH, SKUJAKOCTAMU U razamMu. 3akoH Ilackans. IIHeBMaTuyeckue MaIlWHBI.
3aBUCUMOCTh JIABJICHUS JKUJIKOCTH OT DIyOMHBL ['MApoCcTaTUYECKU MapaaoKc.
Coo0mmaromuecs: cocypl. ['uapaBinueckue MeXaHu3MBbl.

Atmochepa 3emiaum u armocepHoe pgaBiaeHue. [IpuyuHBI CylIECTBOBaHUS
BO3ayIHOM 00o0souku 3emau. OnbiT Toppuuernu. M3mepenune atmochepHOTo



JaBJieHMs. 3aBUCUMOCTb aTMOC(EPHOr0 1aBIE€HUS OT BHICOTHI HaJl YPOBHEM MOPAL.
[TpuGopsl A1 U3MepeHus: aTMOCPEPHOTO AABICHUS.

JlelicTBUE JKUAKOCTH M Tra3a Ha IIOIPYKEHHOE B HUX Telno. BrlTankuBaromas
(apxumenosa) cuna. 3akoH Apxumena. ITnaBanue ten. BozgyxomnaBanue.

Jlemoncmpayuu

3aBUCUMOCTbD JIABJICHUS Ta3a OT TEMIIEPATYPHI.

Ilepenaya naBiieHUS JKUIKOCTHIO U Fa30M.

CooOuraronecs CoCy/ibl.

I'mppasinueckuii npecc.

[IposiBnenue aeiicTBUs aTMOC(HEPHOTO JAABICHUS.

3aBUCUMOCTh BBITAJIKUBAIOIICH CHWIBI OT OO0OBEMA MOTPYKEHHOW dYaCTH Tela W
IUIOTHOCTH KUJIKOCTH.

PaBeHCTBO BBITAIKMBAIOIIEN CUIIBI BECY BBITECHEHHOM HKHUJIKOCTH.

VYcioBue 1UI1aBaHUs TEN: IUIABAHWE WJIM TMOTPYKEHUWE TEJl B 3aBUCUMOCTH OT
COOTHOILIEHUS TUIOTHOCTEU TENA U )KUIKOCTH.

Jlabopamopnuvle pabombl u onwvimol

HccnenoBanue 3aBUCUMOCTH Beca Tejla B BOJe OT 00BbEMa MOTPYKEHHOU B
JKHJIKOCTh YaCTH Tea.

OrnpeneneHrue BBITAIKUBAIOIIEH CHIIBIL, JEUCTBYIOIIECH Ha TEJNO, MOTPYKEHHOE B
KUJIKOCTb.

IIpoBepka HE3aBUCHMOCTH BBITAIKUBAIOIICH CWIbI, JIEHCTBYIOIIEH Ha TEJIO B
JKHJIKOCTH, OT MAaccChI Tea.

OnbITHI, AEMOHCTPUPYIOIINE 3aBUCUMOCTh BBITAIKHWBAIOIICH CUJIBI, I€UCTBYIOIIEH
Ha TEJIO B )KUAKOCTH, OT 00bEMa OTPYKEHHON B KUJIKOCTh YaCTH Tejla U OT IUIOTHOCTH
JKUJIKOCTH.

KoncTpynpoBanue apeomeTpa WM KOHCTPYUPOBAHHUE JIOJAKU M OIpeleiieHue e
rPy30IO0ABEMHOCTH.

Pasznen 5. PaboTa 1 MOIIHOCTh. JHEPTrUus

Mexannueckas pabora. MOITHOCTS.

IIpocThle MeXaHU3MBI: phlyar, 0JOK, HAKJIIOHHAs IUIOCKOCTh. [IpaBuio paBHOBECHS
peryara. IlpuMeHeHue mnpaBuia paBHOBECHS pbluara K OJIOKY. «30J70TO€ MPaBUIIO»
Mexanuku. KIIJ[ mpocteix Mmexanu3MoB. [IpocThie MEXaHU3MBI B OBITY U TEXHHUKE.

Mexanndeckas sHeprus. Kunerndeckas 1 moTeHuanbHast sHeprus. [IpeBpaiienue
OJTHOTO BHJa MEXaHUYECKOW IHEPTHUH B APYroil. 3aKOH COXpaHEHHUS SHEPTUY B MEXaHUKE.

Lemoncmpayuu: Ilpumepsl NpOCTHIX MEXAHU3MOB.

Jlabopamopnvie pabombl u onvimol

Omnpenenenrie pabOTHl CWJIBI TPEHUS TPH PABHOMEPHOM JBWKCHHHM Tela TIO
TOPU30HTAJIbHOW MOBEPXHOCTH.

HccnenoBanue ycnoBuii paBHOBECHUS phlyara.



N3mepenune KIIJ] HaKIOHHOM MJIOCKOCTH.
N3yueHne 3aKk0Ha COXpaHEHUS MEXaHUYECKON YHEPIHUH.

8 KVIACC

Pa3nen 6. TenioBble siBJIeHUS

OCHOBHBIE TOJIOKEHUS MOJIEKYJISIPHO-KUHETUUECKON TEOPUU CTPOCHMS BELIECTBA.
Macca u pa3mepbl aTOMOB B MOJIEKYJT. OTIBITHI, TOATBEPKAAIOIINE OCHOBHBIE MOJI0KECHUS
MOJIEKYJISIPHO-KUHETUYECKOW TEOPHUH.

Mopenu  TBEpAOro, KHUIAKOTO U  Trazo00pa3HOr0  COCTOSHUN  BEIIECTBA.
Kpucrammuueckue u amopdusie Tenma. OOBbSCHEHHE CBOWCTB Ta30B, >KUJIKOCTEH W
TBEPIBIX TEJI HA OCHOBE MOJOXEHUN MOJEKYJISPHO-KMHETUUECKON Teopuu. CMaurMBaHue
U KanWJUISIpHBIE siBIICHUS. TerioBoe paclIiupeHue U cKaTue.

Temneparypa. CBsa3b TeMmepaTypbl CO CKOPOCTHIO TEIJIOBOTO JBMKCHHUS YACTHII.
Buaytpennss sueprus. CriocoObl U3MEHEHHS BHYTPEHHEW SHEpPruu: TeIuionepeaada u
COBepIIeHHe paboThl. Buapl Teronepenayu:  TEIJIONMPOBOAHOCTh, KOHBEKITHS,
U3JIyUYEHHUE.

KonnuecTBO TemoThl. YenabHas TEIUIOEMKOCThL BellecTBa. 1eIIooOMeEH U
TEIJIOBOE paBHOBECHE. YpPaBHEHHE TEIUIOBOTO OanaHca. IlmaBieHue m oTBepaeBaHUE
KPUCTAJUIMYECKUX BEIISCTB. YJeiabHas Teruiota IwiaBiaeHus. I[lapooOpaszoBanue W
koHaeHcanusa.  Mcnapenwe. Kumenuwe. VYnenpbHass — Teruiota — mapooOpa3oBaHUS.
3aBUCHMOCTH TEMIIEPATypPhl KUIIEHUS OT aTMOC(HEPHOTO JaBIEHUS.

BrnaxHocTh Bo3ayxa.

DHeprus TOIIMBA. Y IeJibHAs TEIUIOTa CTOPaHUS.

[Tpunnumer padotsl TermnoBeix Asurateneit KIIJ remioBoro neurarens. TerioBeie
JIBUTATEJIA U 3aIUTa OKPY>KAIOLIEH CpeIbl.

3aKOH COXpaHEHMsI U MPEBPAILCHUS SHEPTUHU B TEIUJIOBBIX MPOIECCaX.

Jlemoncmpayuu
Hab6monenne 6poyHOBCKOTO IBHKCHUS.
Hab6monenne nuddyzun.
HaGmoneHnre siBIIeHU cMavYMBaHUs U KaITWJUISIPHBIX SIBICHUH.
Hab6moenre TermioBoro paciimpeHus Ted.
N3MeneHnue pnaBiaeHus raza TMpU H3MEHEHHMHM OO0béMa U HarpeBaHUM WU
OXJIAXKJICHUU.
[IpaBuiia u3mMepeHus: TeMnepaTyphl.
Bunbl Tenonepenayu.
OxnaxaeHue MMpy COBEPIICHUH PaOOTHI.
HarpeBanue nipu coBepiiieHU# pabOThl BHEITHUMHU CHIIAMH.
CpaBHeHHE TETUIOEMKOCTEN Pa3IMYHBIX BEIIECTB.
Ha6mronenue kuneHus.
HaGmronenre mocTostHCTBA TeMITepaTyphl PH MJIABJICHUU.



Monenn TemIOBBIX ABUTATENCH.

Jlabopamopnuvle pabombl u onwvimol

OmBITHI IO OOHAPYKEHUIO EHCTBUS CHUIT MOJIEKYJISIPHOTO MPUTSHKCHUS.

OMnBITHI IO BBIPAIIMBAHUIO KPUCTAJUIOB ITOBAPEHHOM COJIM MJIU caxapa.

OnpITEl IO HAOIOACHUIO TETJIOBOTO PACIIUPEHUS Ta30B, KUAKOCTEH M TBEPIBIX
TelL

OmnpeneneHre JaBICHUS BO3AyXa B OaJUIOHE MITIPHIIA.

OmnBITBI, EMOHCTPUPYIOLIHE 3aBUCUMOCThH JAaBIICHUS BO3AyXa OT €ro o0béMa u
HarpeBaHUS WM OXJIKICHUS.

[IpoBepka TUMOTE3bl JMHEWHOW 3aBHCHMOCTH JUIMHBI CTOJOWKAa IKHUIKOCTH B
TEPMOMETPHUECKON TpyOKe OT TeMIepaTyphbl.

Habmronenre n3MeHeHnsI BHYTPEHHEH SHEPTUH Tela B pe3yibTaTe TerIonepeaayn
M pa0OThI BHEIITHUX CHJL.

HccrnenoBanue sBICHHUS TEIUIOOOMEHA IMPH CMEIIWBAaHUU XOJOJHOW M Topsdeid
BO/IBL.

OmnpeneneHre KOJWYECTBA TEIUIOTHI, IMOJYYEHHOTO BOAOH MpPH TEIJIOOOMEHE C
HarpeThIM METAJUTUNYECKAM IIMIIHHAPOM.

OmnpeneneHne yaenbHON TETIIOEMKOCTH BEIIECTBA.

HccrenoBanue mpoiiecca HCTapeHHUs.

OmnpeneneHrie OTHOCUTEIHHOHN BIIAXKHOCTH BO3IyXa.

OmnpeneneHne yaeTbHON TETUIOTHI IJIABJICHUS JIb/IA.

Pa3znen 7. JnekTpuyecKkue M MATHUTHBIE SIBJICHUSA

OnexkTpuzaiuss  Tea. J[Ba poaa dIEeKTpUYECKMX 3apsAnoB. B3aumoneicTBue
3apsKEHHBIX Tell. 3akoH KyloHa (3aBUCHUMOCTb CHIIbI B3aUMOJICHCTBUS 3aPSKEHHBIX TEll
OT BEJIMYMHBI 3aPSII0B U PACCTOSTHUS MEK]TY TEJIaMH).

Onektpuueckoe rmnone. Hanpspk€HHOCTh  3nekTpuueckoro modisl.  [IpuHnun
CYHEPIIO3UIINH JIEKTPUUECKUX MOJIeH (Ha KAYECTBEHHOM YPOBHE).

Hocutenn »sneKkTpuuecKux 3apsAioB. OJIEMEHTapHbIM 3JIEKTPUUYECKUM  3apsi.
Crpoenue atoma. [IpoBOJHUKHM M NUAJEKTPUKU. 3aKOH COXPAHEHHS SJIEKTPUUYECKOTO
3apsaa.

DNEeKTpUYECKU TOK. YCJIOBHS CYIIECTBOBAHUS AIEKTPUUYECKOr0 TOKa. McTouHUKM
MOCTOSIHHOTO TOKa. JIeHWCTBHSL 3JIEKTPUYECKOrO TOKa (TEIJIOBOE, XHWMHUYECKOE,
MAarHuTHOE). DIEKTPUUECKUHN TOK B KUJKOCTSAX U ra3ax.

Onektpuueckas uenb. Cuia Toka. DnekTpuueckoe HampspkeHwe. ConpoTHBIICHHE
MPOBOJIHUKA. YJIeJIbHOE COINPOTHBJICHUE BellecTBa. 3akoH Oma s yyacTka Iemu.
[TocnenoBarenbHOE U NapaJUIETbHOE COCIUHEHUE MMPOBOAHUKOB.

PaboTta 1 MOIITHOCTH 2JIEKTpUUYECKOro ToKa. 3akoH J[xoyms—JIeHna. DnexkTpuyeckue
LENH U MOTPEOUTENN AIEKTPUUYECKOi sHeprun B ObITy. KopoTkoe 3ambikaHueE.

[TocrossHHbIE MarHuThl. B3aumMoAeHCTBHE NOCTOSHHBIX MArHUTOB. MarHuTHoe
noje. MarautHoe 1nojie 3eMJrd M €ro 3HaueHue Ui Ku3HU Ha 3emiie. OnbIT DpcTena.



MarHuTHOE ToJE 3JIEKTPUYECKOrO TOKA. [IprMeHeHue ASIEeKTPOMArHUTOB B TEXHUKE.
JleficTBHE MarHUTHOTO IIOJISI HA MPOBOJAHUK C TOKOM. DJEKTPOJBUIATENb IOCTOSIHHOTO
ToKa. lcrnosb30BaHWE DIEKTPOABUIATENCH B TEXHUYECKUX YCTPOWCTBAX M HA
TPAHCIIOPTE.

Onbrtel @apanes. SBnenue snekrpomMarHuTHOM uHAYKUWU. [IpaBwiio Jlenna.
OnextporeHepaTop. CrocoObl MOJyYeHHs DJIEKTPUYECKONH SHEPIHH. DJIEKTPOCTaHIMU
Ha BO300OHOBISIEMBIX HICTOYHUKAX SHEPTHH.

Jlemoncmpayuu
DJIeKTpuU3aIus Ted.
JIBa pojia 3EKTpUUECKUX 3apsiI0B U B3aUMOJICUCTBUE 3aPS)KEHHBIX TEIl.
YCTpOUCTBO U AEUCTBUE IIIEKTPOCKOIIA.
DIIEKTPOCTATUYECKAS] MHYKIIMSL.
3aKOH COXpaHEHMsI AIEKTPUUECKUX 3apsI/IOB.
[TpoBOIHUKHN U TUDTECKTPUKHU.
MoaenupoBaHUE CUJIOBBIX JUHUM 3JIEKTPUUYECKOTO OIS,
M CTOYHMKH MOCTOSHHOTO TOKA.
JIeHlcTBUS DIIEKTPUYECKOTO TOKA.
DJIEKTPUYECKUIN TOK B KHUJIKOCTH.
["a30BBIl pa3ps.
N3MmepeHne cuiibl TOKa aMIIEpPMETPOM.
N3Mepenne 251eKTpUYeCKOro Hanps>KeHUs BOJIbTMETPOM.
PeocTtat u Mara3zus COnpoTUBIICHUI.
B3aumoeiicTBue NOCTOSIHHBIX MarHUTOB.
MoaenupoBaHUe HEBO3MOKHOCTH PA3CICHUS MMOJI0COB MAarHUTA.
MoaenupoBaHU€ MarHUTHBIX TOJIEH MOCTOSHHBIX MarHUTOB.
OnbIT IpcTena.
MarauTHoe 1oJjie ToKa. DJIeKTPOMarHur.
JlericTBME MarHUTHOTO IOJIA HA MPOBOJHUK C TOKOM.
DJIEKTPOIBUTATENh ITOCTOSIHHOTO TOKA.
Hccnenosanue aBIeHUS 3JIEKTPOMATHUTHOU HHIYKITUH.
OnbiThl Dapaes.
3aBUCUMOCTD HAMPABJICHUS UHAYKIIMOHHOTO TOKA OT YCJIOBUN €r0 BOSHUKHOBEHUS.
DJIEKTPOreHepaTop MOCTOSTHHOTO TOKA.

Jlabopamopnvie pabomul u onvimol
OnBITHI IO HAOTIOICHUIO YTICKTPHU3AINH TSl MHAYKIIUCH U TTPH COMMPUKOCHOBEHUH.
UccnenoBanue AeCTBUS 3JEKTPUUYECKOTO MO HA TPOBOJIHUKHU U TUBJICKTPUKH.
COopka u npoBepka paboThI IEKTPUUECKON LEMU MOCTOSTHHOTO TOKA.
N3mepenue u peryimpoBaHUe CUIIbI TOKA.
N3mepenue u peryiupoBaHUE HAMIPSIKEHUS.
HccnenoBanue  3aBUCUMOCTH ~ CHJIBL  TOKa,  HMJAYLIETO0  Ye€pe3  Pe3UcTop,
OT COIPOTHUBJICHUSI PE3UCTOPA U HANIPSDKEHHS HA PE3UCTOPE.



OnbIThl, JEMOHCTPUPYIOIIHE 3aBUCUMOCTH  3JIEKTPUYECKOTO  COMPOTUBIICHUSA
MPOBOAHUKA OT €T0 JJIMHBI, IUIOMIAJN NONEPEYHOr0 CEYEHUS U MaTepurara.

ITIpoBepka mpaBuiia CIIOKEHHS HAIMPSHKEHUN MPU MOCJIEA0BATEIBHOM COEAUHECHUU
JIBYX PE3UCTOPOB.

IIpoBepka nmpaBuiia AJisi CUIIBI TOKA MTPH NApaIEIbHOM COEAMHEHUH PE3UCTOPOB.

Onpenenennie padbOThI AEKTPUUECKOTO TOKA, UIYIIETO YEPE3 PEZUCTOP.

Ornpenenenre MOIHOCTH 3JIEKTPUYECKOTO TOKA, BBIIECIISIEMON HA PE3UCTOPE.

HccnenoBanue  3aBUCUMOCTH  CWJIBI  TOKAa,  MAYIIETO  4Yepe3  JaMIIOUKYy,
OT HaIpPsDKEHUSI HA HEH.

Onpenenenne KIIJ[ narpeBatensi.

UccnenoBanne MarHUTHOTO B3aUMOJEUCTBUS MOCTOSIHHBIX MATHUTOB.

N3yueHue MarHUTHOTO TOJII TIOCTOSIHHBIX MAarHUTOB MpPHU UX OOBEIMHEHUH U
pa3lieNeHuN.

HccnenoBanue AeMCTBUS 3JIEKTPUUECKOTO TOKA HA MATHUTHYIO CTPEJIKY.

OnbIThl, JAEMOHCTPUPYIOIIUE 3aBUCUMOCTb CHJIBI B3aUMOJICUCTBUS KaTYIIKUA C
TOKOM M MarHuTa OT CWJIbl TOKA W HAIIPaBJICHUSI TOKA B KaTYIIIKE.

N3ydenue aeicTBUSI MATHUTHOTO TI0JIS1 HA MPOBOJHUK C TOKOM.

KoHncTpyupoBanue u uzyuenue paboThl AJIEKTPOABUTATENS.

Nsmepenue KIIJ] anekTpoaBUrateibHOM YCTAHOBKH.

OMNBITHI 110 UCCIEIOBAHUIO SIBIICHUS 3JIEKTPOMAarHUTHON MHIAYKUWU: UCCIENOBAHUE
U3MEHEHN 3HAYEHUS U HAIIPaBJIEHUS NHIYKIMOHHOTO TOKA.

9 KJIACC

Pa3nen 8. Mexanuueckue siBjieHUs

Mexannueckoe  ABMXKEHHE.  MarepuaiibHass — TOYKA. Cucrema  orcuéra.
OTHOCUTENBHOCTh ~ MEXAaHMYECKOTO  JIBIDKEHHUS. PaBHOMepHOE  MOpSIMOJMHENHHOE
nBuxxeHne. HepaBHOMepHoe mnpsiMonuHEitHOe ABWKeHue. CpeaHsis U MIHOBEHHAas
CKOpOCTb TeJIa IPY HEPABHOMEPHOM JIBUKECHHH.

Yckopenne. PaBHoyckopeHHOE TpsiMosIMHEeHOe JBIkeHHe. CBOOOHOE MaJICHHUE.
Onpitel [Nanuies.

PaBHomepHOe [BHKeHME N0 OKpyxkHOCTH. Ilepmon u dactora oOpaileHHs.
JluHeliHas U yrioBasi CKOpOCTH. LIEeHTpOCTpEMUTEIBHOE YCKOPEHHE.

ITepsslii 3akoH HproToHa. Bropon 3akon Hetorona. Tpernii 3akoH HeroToHa.
[IpyHIMI CyTeprno3uuu CHJL.

Cuna ynpyroctu. 3akoH ['yka. Cuna TpeHMs: cujla TPEHHUSI CKOJIbKEHHUS, CHUIIa
TPEHHUSI TOKOSI, IPYTHUE BUIbI TPEHUS.

Cuiia TSKECTU U 3aKOH BCEMUPHOTO TATOTEHHUS. Y CKOPEHHE CBOOOIHOIO MajCHUS.
JIBmkenue tmaHer Bokpyr Cousnna. llepBas kocmumueckas ckopocts. HeBecomocTs n
MEepErpy3KHu.
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PaBHOBecue MatepuanbHOW TOUKH. AOCOIIOTHO TBEpAOE Teno. PaBHOBecue
TBEPAOTO TENA C 3aKPETVIEHHON OChIO BpaleHus. MoMeHT cuibl. LIeHTp TskecTu.

Nmvnynsc Tena. M3menenume wumnyisbca. MMiynbe cuiabl. 3aKOH COXpaHEHUs
UMITysIbca. PeakTuBHOE NBHIKEHUE.

Mexanuueckass paboTa U MOUIHOCTb. PaboTa CHII TSKECTH, YHOPYTOCTH, TPEHHSL.
CBs13b sHEpruu U padbotel. [loTeHnmanbHas sHeprus Tena, MOAHITOro Haj MOBEPXHOCTHIO
3emun. [loTeHumanpHas sHEprust cxxarodl npyxuHbl. Kunertmueckas sHeprus. Teopema
0 KHHETUYECKOW DHEPTUU. 3aKOH COXPAHEHHS MEXAHUYECKOW YHEPTUU.

Jlemoncmpayuu

Hal6mroieHre MexaHun4ecKoro ABMKEHHUS Tejla OTHOCUTENIHBHO Pa3HBIX TEJ OTCUETA.

CpaBHeHMe MyTeW U TPAECKTOPUN JBUXKEHUS OJHOTO M TOTO K€ T€JIa OTHOCUTEIIHLHO
PAa3HBIX TEJl OTCUETA.

N3MepeHne CKOpOCTH U YCKOPEHUS TTPSMOJIMHETHOTO ABUKECHUS.

UccnenoBanue npru3HakoB PaBHOYCKOPEHHOTO JBUKECHUS.

HaGmonenve qBrKeHusl Tea 1Mo OKPY>KHOCTH.

HaGnionenne MexaHMYeCKMX  SBJICHUM, TMPOUCXOMSIIMX B CHUCTEME OTcuéra
«Tenexxkay» mpu e€ paBHOMEPHOM M YCKOPEHHOM JIBM)KCHHUU OTHOCHTEJIBHO KaOWHETa
1176370978

3aBUCUMOCTBH YCKOPEHHMS Tela OT MACChl TeJla U IEUCTBYIOIIEH HA HETO CUIIBIL.

Habmronenue paBeHCTBa CUIT TIPU B3aUMOJICHCTBUY Tell.

N3meHeHne Beca Tela pu YCKOPEHHOM JBH>KCHUH.

Ilepenaya nmmysbca Mpyu B3aUMOJICHUCTBUU TEJL.

[IpeobpazoBaHus YHEPTUH MPU B3aUMOJACHCTBUU TEJ.

CoxpaHeHne UMIyJIbca MPU HEYIPYTOM B3aMMOJICUCTBHH.

CoxpaHeHue UMITysbca Mpu abCOIOTHO YIIPYTOM B3aUMOICHCTBHH.

Habmronenne peakTHBHOTO JABM)KCHHS.

CoxpaHeHne MEXaHUYECKOW SHEPTUHU TIPH CBOOOTHOM Ta/ICHUU.

CoxpaHeHHMEe MEXaHMYECKOW HHEpPruv NpH [ABWKEHHHM Tela MoJA JACHCTBUEM
MPY>KUHBL.

Jlabopamopnvle pabomul u onvimol

KoHcTpynpoBanue TpakTa mJisi pa3roHa U JaJTbHEHUIIIEro paBHOMEPHOTO JIBUKCHUS
IIapyuKa WK TEIEKKH.

Omnpenenenne cpeHEN CKOPOCTH CKOJIBKEHUS OpyCKa WIIM JBIKEHUS IIapuKa I10
HAKJIOHHOM ITJIOCKOCTH.

OmnpeneneHre YCKOPEHHs Tela MPH PAaBHOYCKOPEHHOM JBMKEHUH TIO HAKJIOHHOMN
TJIOCKOCTH.

HccnenoBanue 3aBUCUMOCTH IyTH OT BPEMEHH MPU PABHOYCKOPECHHOM JIBHKCHUU
0e3 HayaJIbHOI CKOPOCTH.

[IpoBepka THUIIOTE3BI: €CIW TMPU PABHOYCKOPEHHOM JBMKCHUU 0€3 HAYabHOM
CKOPOCTH TIyTH OTHOCSITCSI KaK Psifi HEUETHBIX YHCEII, TO COOTBETCTBYIOIIUE TIPOMEKYTKH
BPEMEHU OJTMHAKOBHI.
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HccnenoBanue 3aBUCHUMOCTU CHJIbI TPEHHUSI CKOJBXEHHSI OT CHIJIBI HOPMaJbHOI'O
JaBJICHMSL.

Omnpenenenne ko3P GUleHTa TPEHUS CKOJIbKECHHUS.

Omnpenenenne )KECTKOCTH NMPYKUHBL.

Omnpenenenrie pabOTbl CWIIBI TPEHUS TPU PABHOMEPHOM JBHXKEHUM Tejla II0
TOPU30HTAJIbHON IIOBEPXHOCTH.

Onpenenenrie pabOThl CUIBl YNPYTrOCTH MpU MOABEME I'py3a C HCIOIb30BAHUEM
HEMOJIBU)KHOTO M TIOJIBUYKHOTO OJIOKOB.

N3yyenue 3aKkoHa COXpaHEHUsI SHEPTUU.

Pa3znen 9. Mexanudeckne Kojie0aHus U BOJHBI

KonebatenbHoe nBmwxkenne. OCHOBHBIE XapaKTEPUCTUKU KOJICOAHMI: TEPHO],
4acToTa, aMIUIUTyaa. MareMmaTH4ecKuid M TPYKUHHBIA MasTHUKU. [IpeBpariieHue
SHEPIUH NPH K0JIeOATETHHOM JIBUKEHUU.

3aryxaromue koJjiebanusi. BeiHyXaeHHBIE KoyieOaHus. Pe3oHanc. MexaHudeckue
BoJIHBI. CBOMCTBa MeXaHMYECKHUX BOJIH. [IpomonbHble M mornepedyHbie BONHBL. J[rHA
BOJIHBI M CKOpPOCTh €€ pacmpocTpaHeHUs. MexaHW4YecKre BOJIHBI B TBEPJOM TeJe,
CEeHCMUYECKUE BOJTHBI.

3Byk. I'poMkocTh 3Byka u BbicOTa TOHa. OTtpakenue 3Byka. MHppasByk wu
yIIbTpPa3BYK.
Jlemoncmpayuu

Hab6mronenue konebanuit T o1 AEHCTBUEM CHIIBI TSDKECTH U CUIIBI YTIIPYTOCTH.

Hab6monenue konebaHuii Tpy3a Ha HUTH B Ha TIPYKUHE.

Habmonenre BEIHYKICGHHBIX KOJICOAHU W pe30HaHCca.

Pacnipoctpanenue npoI0ibHBIX U MONIEPEYHBIX BOJH (HA MOJIEIIHN).

Habnronenne 3aBUCUMOCTH BBICOTHI 3ByKa OT YacCTOTHI.

AKyCTUYECKUN PE30HAHC.

Jlabopamopnuvle pabombl u onvimol

Omnpenenenre 4aCTOTHI M TIEpHO/Ia KOIeOaHU MaTeMaTHUYEeCKOTO0 MasiTHHKA.

Omnpenenenre 4acTOTHI ¥ MIEpro/ia KoJeOaHUH MPYKUHHOTO MasgTHUKA

HccnenoBanue 3aBHCHUMOCTH TEepuojia KojeOaHWW MOABEIICHHOTO K HUTH Tpy3a
OT JTMHBI HUTH.

HccnenoBanue 3aBUCMMOCTH TEpHOJa KOJICOAHWH TMPYKUHHOTO MasTHHUKA OT
MAaccChI Tpy3a.

[TpoBepka HE3aBUCUMOCTH TEpPHOJIa KOJIeOaHUH TPpy3a, MOJBEIIEHHOTO K HUTH, OT
MAaccChI Tpy3a.

OnbITHI, NEMOHCTPUPYIOIMIME 3aBHCHMOCTh IEpHUOaa KOJEOAHWH MPYKHUHHOTO
MasTHAKA OT MacChl Tpy3a U KECTKOCTH TPYKUHEI.

W3mepenne yCcKopeHHs CBOOOTHOTO MaCHUS.

Pasznaen 10. 3Jlel('l‘pOMaFHI/ITHOC M0JI€ U JJICKTPOMATHUTHBLIC BOJIHbBI
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DIEKTPOMarHuTHOE noJie. DIIEKTPOMAarHUTHBI BOJIHBI.
AIEKTPOMArHUTHBIX [[lxkam  >JIEKTPOMAarHUTHHI  BOJIH.
AJIEKTPOMArHUTHBIX BOJIH JJIs1 COTOBOM CBA3U.

DJeKTpoMarHuTHas npupoja ceeta. CKkopocTh cBeTa. BoaHOBBIE CBOMCTBA CBETA.

Jlemoncmpayuu
CBoICTBA 3JIEKTPOMArHUTHBIX BOJIH.
BomHOBEIE CBONCTBA CBETA.

Jlabopamopnvle pabombl u onvimol
N3ydeHne CBOWCTB AIEKTPOMArHUTHBIX BOJIH C IMTOMOIIBIO MOOMIIBHOTO TenedoHa.

Pa3nen 11. CBeToBble siBJIeHUSI

JlyueBass mopenb cBeta. Mctounuku cBera. [IpsMonmHeliHOE pacrnpocTpaHEHUe
ceeta. 3armenus ConHua u Jlynesl. Otpaxkenue cBeta. Ilnockoe 3epkano. 3akoH
OTpa)KEHUs CBETA.

[Ipenomiienne cBera. 3akoH mpenomiieHus cBeta. [lonHOe BHYTpeHHEe OTpakeHHE
cBera. lcrmonp3oBaHWE  TMOJHOTO  BHYTPEHHEIO0  OTPaXEHUS B ONTHUYECKHUX
CBETOBO/IAX.

Jlunza. Xox nydedt B auH3e. OnTrueckas cuctema (oToarmapara, MUKPOCKOMa U
Tesneckorna. ['71a3 kak onTuyeckasi cucreMa. bin3opykocTb U JabHO30PKOCTb.

Paznoxenue 6enoro ceeta B crektp. OnbiTel HetoToHA. CroXKeHUe CHEeKTpaIbHBIX
nBeToB. [ucnepcus cpera.

Jlemoncmpayuu
[IpssMonMHETHOE pacIpOCTPaHEHHUE CBETA.
OTtpaxeHue cBera.
[Tonmydenne n300paskeHUi B MJIOCKOM, BOTHYTOM U BBIMYKJIOM 3€pKajiax.
[Ipenomnenue cBera.
OnTryeckuil CBETOBO/I.
Xom myuelt B coOuparonieii TuH3e.
XO0J 1ydeu B paCcCEUBAIOLIEH JIMH3E.
[Tomydenne n300paskeHU ¢ TOMOIIIBIO JTMH3.
[TpunaIMT neiicTBus poroanmapara, MUKPOCKOIIA U TEIECKOTIA.
Mopenp rnasa.
Paznoxxenne 6eoro cBera B CIIEKTP.
[Tomydenne 6enoro cBeTa mpu CI0KEHUU CBETA Pa3HBIX I[BETOB.

Jlabopamopnvie pabomwl u onvimol
HccnenoBanue 3aBUCUMOCTH yTIIa OTPAKEHHUS CBETOBOTO JTyda OT yIJia MafCHMUS.
N3ydenne xapakTepuCTUK U300PaKECHUS MPEIMETa B TIIOCKOM 3€pKaJe.
HccnenoBanue 3aBUCMMOCTH YTJIa TIPEJIOMIICHHSI CBETOBOTO JIy4a OT yrjla MajcHUs
Ha TPAHUIIC «BO3IYX—CTEKIION.
[Tonyuenue n3o0paxeHu ¢ MOMOIIbI COOMPAONIEH JIMH3BIL.
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Onpenenenrie POKYCHOTO pacCTOSTHUS U ONITUYECKOM CHUJTbI COOMPAIOILEN JTUH3BL.
OnpITHI IO Pa3I0KEHUIO OEJIOro CBETA B CHEKTP.
OMnbITEL IO BOCHPUSATUIO 1IBETA MPEAMETOB MPU UX HAOIIOACHUU 4Yepe3 I[BETOBbLIC

(GUIBTPBL.

Pa3nen 12. KBanToBble IBJIeHUsI

OmbiTel  Peseppopmna u mumanerapHas monenb aroma. Mogens atoma bopa.
Ucnyckanue u normiomieHne ceeta atomoM. KBaHThl. JInHeHuaThie CIEKTPHI.

PannoaktuBHOCTh. Alb(a-, 6eTa- u ramma-uznydeHus. CTpoeHHUe aTOMHOTO sijipa.
Hyxknonnas Mmozaens atomHoro sigpa. M3zotonsl. PagunoaktuBHbie npeBparieHus. [lepuon
noJiypacraja aTOMHBIX sifiep.

SAnepHble peakiuu. 3aKOHbI COXPAHEHUSI 3apsIIOBOTO U MAaCCOBOTO UMCEI. DHEPTUs
CBSI3U aTOMHBIX sijiep. CBsi3b MacChl M SHEpPruu. Peakiuu CUHTE3a W JIEJICHUs sjep.
Uctounuku sHeprun CosHLa U 3BE3].

SAnepnast oSHeprethka. JISHCTBUA paUOAKTUBHBIX HM3JIYYECHUUW Ha  JKHUBBIC
OpraHU3MBbI.

Jlemoncmpayuu
CrekTpbl U3TYyUYEHHUS U MOTJIOICHUS.
CrekTpbl pa3IMYHbIX Ta30B.
CnekTtp Bomopoa.
HaGmonenue TpekoB B kamepe BumnbcoHa.
Pabota cuéTunka HOHU3UPYIOITUX U3TYUCHUH.
Peructpanus u3myueHus: IPUPOIHBIX MUHEPATIOB U MPOYKTOB.

Jlabopamopnuvle pabomol u onvimol

HabmroneHre CIuTomHbIX ¥ TMHEHYAThIX CIICKTPOB U3TYUYCHHSL.

HccrienoBanue TPEKOB: U3MEPEHHE YHEPTUU YACTHIIBI IO TOPMO3HOMY IYTH (IT0
dotorpadusim).

N3mepenune paanoakTUBHOTO GOHA.

[HoBTOPUTEIBbHO-0000IAKOIIMHA MOAYJ/Ib

[ToBTOpUTENBHO-0000IIAIONIMI MOAYJIb TPEAHA3HAYCH /I CUCTEeMAaTH3aluh |
00001IeHNsT TPEMETHOTO COJCPKAHUS M OTbBITA JEATEIHHOCTH, TPUOOPETEHHOTO TIpU
M3YYCHHH BCETO Kypca (U3WMKH, a Takke Ui TOATOTOBKM K OCHOBHOMY
rOCyJapCTBEHHOMY dK3aMEeHY 10 (U3HKE NI 00YHArOIIUXCs, BRIOPABIIMX ITOT yICOHBIN
MpEIMET.

[Ipy wm3ydyeHHH JAHHOTO MOAYJISI PEATU3YIOTCA M CHUCTEMATU3UPYIOTCS BHJbBI
NeSTEIbHOCTH, HA OCHOBE KOTOPBIX OOECIEeUMBACTCA JOCTHXKEHHE MPEAMETHBIX U
METanpeAMETHBIX IUIAHUPYEMBIX pe3ybTaTOB oOy4eHusl, dbopmupyercst
€CTECTBEHHO-HAay4YHasi TPAMOTHOCTh: OCBOEHHE HAYYHBIX METOAOB HCCIEIOBaHUS
SIBJICHUU MPUPOJIbI U TEXHUKHU, OBJIAJICHUE YMEHUSIMU OOBACHSITH (PU3UUECKUE SIBJICHUS,
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IIPUMEHSS TIOJIyYEHHBIE 3HaHUs, peLlaTh 3a1a4, B TOM YHCJIE KAYECTBEHHBIE U
JKCIIEPUMEHTAJILHBIE.

[TprHIKMIMAIIBHO AEATENIBHOCTHBIM XapaKkTep JAaHHOTO pa3/iesia Peaanu3yeTcs 3a CYET
TOr0, YTO 00YYAIOIINECs BBIMOIHSIIOT 3aJJaHusl, B KOTOPbIX UM MpeJlaraeTcs:

Ha OCHOBE IMOJIYYEHHBIX 3HAHMH PACIO3HABATH U HAYYHO OOBSICHATH (PU3NUYECKHE
SIBJICHUSL B OKPY’KaIOLIEeW NPUPOJE U IIOBCEAHEBHON KU3HU;

UCIIOJIb30BAaTh HAYYHbIE METO/IbI UCCIIEOBAHUS (DU3UUECKUX SBJICHUM, B TOM YHUCIIE
JUIsL IPOBEPKU TUIIOTE3 U MOJIYYEHUS TEOPETUYECKUX BBIBOJOB;

OOBSCHATh HAy4YHble OCHOBBI HauOoJiee BaXKHBIX JOCTHXKEHUUA COBPEMEHHBIX
TEXHOJIOTUW, HAaIpUMEpP, IPAKTUYECKOIO HCIOJIB30BAHUS Pa3JIMYHBbIX HCTOYHHUKOB
DHEPrMM Ha OCHOBE 3aKOHA IPEBPALICHUS M COXPAHEHUS BCEX W3BECTHBIX BUJOB
JHEPIUHU.
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IHINIAHUPYEMBIE PE3YJIBTATBI OCBOEHUA ITPOT'PAMMBI 110 ®U3UKE
HA YPOBHE OCHOBHOI'O OBHIEI'O OBPA3OBAHMUA

N3yyenune ¢u3MKu Ha ypOBHE OCHOBHOTO OOIIEr0 OOpa30BaHMs HANpaBICHO Ha
JOCTH)KCHHE JIMYHOCTHBIX, METalpeJIMETHBIX U MPEeIMETHBIX 00pa3oBaTEeIbHBIX
pE3yIbTaTOB.

JIMUYHOCTHBIE PE3YJIBTATDBI

B pesynbrare m3ydeHus GU3MKH HA YpOBHE OCHOBHOTO OOIEro oOpa3oBaHUS Y
oOyuatorierocs OyayT chopMUpPOBAHBI CIIETYIONINE TUYHOCTHBIE PE3YIbTAThl B UACTH:

1) naTpMOTHYECKOTO BOCTIMTAHUSA:

OPOSIBJICHUE HMHTEpPECA K HMCTOPUM U COBPEMEHHOMY COCTOSIHUIO POCCHICKOM
duznueckoil HayKu;

[IEHHOCTHOE OTHOILIEHHUE K JOCTUKEHUSIM POCCUNUCKUX YUEHBIX-(PU3UKOB;

2) TPa’KIAHCKOr0 ¥ TYXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUSI:

TOTOBHOCTh K AKTMBHOMY YyYacTHIO B OOCYXKJICHHM OOIIECTBEHHO-3HAYMMBIX |
THYECKUX TMPOOJIeM, CBS3aHHBIX C TPAKTHYECKHUM MPUMEHEHHUEM JOCTH)KCHUI
176370478

OCO3HAHHE BXHOCTH MOPATBLHO-ITHYECKUX MTPUHIIUIIOB B JIEATEIEHOCTH YIEHOTO;

3) 3cTeTHYECKOT0 BOCITUTAHMUSI:
BOCHIPUATHE OCTETHUECKHX KauecTB (u3MUeckod Hayku: €€ TapMOHUYHOTO
MOCTPOCHHSI, CTPOTOCTH, TOUHOCTH, JTAKOHUYHOCTH;

4) HEHHOCTH HAYYHOT0 MO3HAHMS:

OCO3HAHHME IIEHHOCTH (PU3MYECKON HAayKd KaK MOIIHOTO WHCTPYMEHTA TO3HAHMS
MHPA, OCHOBBI Pa3BUTHUS TEXHOJIOI'MH, BAXKHENIIEN COCTABIISIIOLIEN KYJIbTYPHI,

pa3BUTHE HAay4dHOW JIOOO3HATEIBHOCTH, WHTEpeca K HCCIEeI0BATEIbCKON
NEATEIIbHOCTH;

5) popmupoBanus KyJbTypbl 310POBbS H IMOIMOHAIBLHOTO 0JIATOMOTYYHA:
OCO3HAaHWE IIEHHOCTH  Oe3omacHoro o0pa3a KHU3HHU B COBPEMEHHOM
TEXHOJIOTHYECKOM MHpE, BaKHOCTHU MpaBWiI OE30MAaCHOrO MOBEJACHUS Ha TPAaHCIOPTE,
Ha JIOporax, ¢ AMEKTPUYECKUM U TETUIOBBIM 000PY/I0BAaHUEM B JOMAIIIHUX YCIOBUSIX;
c(hOpMHUPOBAHHOCTh HaBBbIKa pedIEeKCHU, TPU3HAHUE CBOETO IMpaBa Ha OIIMOKY U
TAKOr0 K€ MpaBa y APyroro 4ejaoBeKa;

6) TPy10BOr0 BOCTIUTAHMS:

AKTUBHOE Yy4yaCTHE€ B PEHICHUH NPAKTUYECKUX 3a7ad (B paMKax CEMbH,
0o0pa3oBaTeNbHON OpraHu3alyy, TOpojAa, Kpas) TEXHOJOTUYECKOH M COLMATIbHOM
HaIpaBJIEHHOCTH, TPEOYIOIIUX B TOM YKCIie U (PU3NUECKUX 3HAHUK;

MHTEPEC K MPAKTUUYECKOMY U3YUEHHUIO Tpodecchil, CBsI3aHHbBIX C (PU3UKOM;
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7) IKOJIOrHY€CKOr0 BOCITUTAHHUS:

OpPHEHTAlMs Ha MPUMEHCHHE GU3NYECKUX 3HAHMU I PEIICHUS 3a7ad B 00J1acTH
OKPYIKaroIei cpe/ibl, INTAHKPOBAHUS TOCTYIIKOB U OLIEHKH MX BO3MOYKHBIX ITOCIIEACTBUIA
JUJISL OKPYKArOLIEN CPEJIbI;

OCO3HAHHE TT100aIBLHOI0 XapaKTepa SKOJOTHYECKHUX MPOOIEM U ITyTel MX PEIICHHS,

8) aganTanun K M3MEHSIONIUMCS YCJIOBHSAM CONMATBLHOM H MPUPOIHOI CpeabI:

NOTPEOHOCTh BO B3aUMOJEHCTBUHU MPU BBIMOIHEHUHM HCCIEIOBAHUI M MPOEKTOB
(du3nuecKoil HapaBIEHHOCTH, OTKPBITOCTh OIBITY U 3HAHUSAM JIPYTHUX;

NOBBILIEHUE YPOBHA CBOEH KOMIETEHTHOCTH Yepe3 MPAKTUUECKYIO 1eATEIbHOCTb;

noTpeOHOCTh B POPMUPOBAHUM HOBBIX 3HAHHM, B TOM yuciie GOpPMYIHPOBATh UJIEH,
HOHSITHSI, TUTIOTE3bI O PUBNYECKUX OOBEKTAX U SBJICHUSIX;

OCO3HaHUE Je(PUIMTOB COOCTBEHHBIX 3HAHUW M KOMIIETEHTHOCTEH B 00JacTH
buzuky;

TUTAHUPOBAHKE CBOETO Pa3BUTUA B MPUOOPETEHUH HOBBIX (PU3NYECKUX 3HAHUM;

CTpeMJICHUE aHAJTU3UPOBATh U BBISBISATH B3AUMOCBSI3U MPUPO/IbI, OOIIECTBA U
HKOHOMHKH, B TOM YHUCJIE C UCTIONB30BaHUEM (DU3MUECKUX 3HAHMIA;

OLIEHKa CBOMX JICHCTBHUH C y4ETOM BIIMSHUS HA OKPY’KAIOIIYIO CPEIy, BO3MOMKHBIX
r7100abHBIX OCIEICTBUI.

METAINIPEIMETHBIE PE3YJIbTATHI

B pesynbraTe ocBOeHHs TporpamMMmbl MO (U3NKE HA yYPOBHE OCHOBHOTO OOIIETO
oOpasoBaHus y oOydaromierocss OyayT chopMUpPOBaHBI METANPEIMETHBIE PE3yJIbTaThI,
BKJTIOYAFOIIINE TI03HABATEIILHBIC YHHUBEpCAIIbHBIC yaeOHbIC NeHCTBYS,
KOMMYHUKATHBHBIC YHHBEpPCAIbHBIC YICOHBIC JCHCTBUSA, PETYIISITUBHBIC YHUBEPCAITLHBIC
y4eOHbIE JICHCTBUSI.

ITo3HaBaTeIbHbIE YHUBEPCAJbHBbIEC Y4eOHbIC TeHCTBUS
ba3oBbie Jiornueckue 1eMcTBUA:

BBISIBIISITh M XapaKTEPU30BaTh CYILIECTBEHHbBIE IPU3HAKUA OOBEKTOB (SIBICHUN );

YCTAaHABIIMBATh  CYIIECTBEHHBIM  MpU3HAK KnaccupuKanum, OCHOBaHUS
T 0000TIICHNS U CPAaBHEHUS;

BBISIBIISITH 3aKOHOMEPHOCTH M MPOTUBOPEUUS B pacCMaTpUBaeMbIX (DakTax, JaHHBIX
1 HAOJIOICHUSX, OTHOCSIIUXCS K (PU3MUECKUM SIBJICHUSIM;

BBISIBJISITh IPUUUHHO-CJIEACTBEHHBIE CBSI3U MPU U3YyUYECHUU (PU3HUECKHUX SIBICHUU U
MPOIIECCOB, J€NaTh BBIBOJBI C HCIIOJB30BAHUEM JEAYKTUBHBIX W HWHAYKTHUBHBIX
YMO3aKJIIOYEHUH, BBIIBUTATh TUIIOTE3bI O B3AaUMOCBSI3AX (DU3NUECKUX BEJIUYUH;

CaMOCTOSITEJIbHO BBIOMpATh CHOCOO pelieHus y4yeOHoM (¢u3MYeckoil 3aaauu
(cpaBHEHUE HECKOJIbKUX BAapUAHTOB PEICHUs, BEIOOP HanOoJiee MOIXOIAIIEIO C YUYETOM
CaMOCTOSITEJIbHO BBIJICIICHHBIX KPUTEPUEB).
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Ba3oBble uccienoBarebCKue 1eiiCTBUS:

HCIIOJIb30BaTh BOMPOCHI KAK UCCIEA0BATEILCKUA UHCTPYMEHT MTO3HAHNS,

MPOBOJIUTh 1O CAMOCTOATENFHO  COCTaBJICHHOMY IUIAHY OIBIT, HECJIOXKHBII
br3UYeCKUil SKCIIEPUMEHT, HEOOJBIITOE UCCeqoBaHuEe (PU3NYECKOTO SIBJICHMUS,

OIICHUBATh Ha MPUMEHUMOCTh U JJOCTOBEPHOCTh HUH(POPMAILIHIO, TTOTYYEHHYIO B X0OJ1€
HCCIIEIOBAHUS WU IKCIIEPUMEHTA;

CaMOCTOSITENIbBHO ~ (pOpMYJUpOBaThL OOOOIIEHUs] YW BBIBOALI IO pe3yJbTaraM
IPOBEIEHHOTO HAOIOICHMSI, OTIBITA, UCCIICIOBAHUS,

IPOTHO3UPOBATh BO3MOKHOE JajbHEHIIee pa3BuThe (U3UYECKUX MPOIECCOB, a
TaK)K€ BBIJBUTATh MPENOJIOKEHUS 00 UX PA3BUTUU B HOBBIX YCJIOBUSIX U KOHTEKCTaX.

Pa6ora c undopmanmeii:

NPUMCHSTh Pa3IMIHBIC METOJIbI, HHCTPYMEHTBI M 3aIlPOCHI TIPU MOMCKE M OTOOpE
UHGOPMAIIMY WIH JaHHBIX ¢ YYETOM NPEUIOKCHHOW yueOHOW (U3MYECKON 3amauw;

aHAIM3UPOBATh, CHCTEMATH3WpPOBaTh W  WHTCPIPETUPOBATH  HH(POPMAITHIO
Pa3IMYHBIX BUJIOB U ()OPM TIPEICTABIICHHS,

CaMOCTOSITCJIBHO BBHIOMPATh ONTHUMAIbHYIO (hOPMY MPEACTABICHUS WHPOPMAIUU 1
WITIOCTPUPOBATh peIlaeMble 3a7adyd HECIOXHBIMH CXEMaMH, JuarpaMMaMi, HHOW
rpaduKoi U UX KOMOWHAIMSIMHU.

KoMMyHMKaTHBHBIE YHUBEpPCAJIbHbIE YUueOHbIe HeCTBUSA:

B XOJIe OOCYXKJeHMsI y4eOHOTro Marepualia, pe3yJbTaToB JIAOOpaTOPHBIX PabOT U
IIPOEKTOB 33/1aBaTh BOIPOCHI MO CYIIECTBY OOCYKIaeMOW TEMbI U BBICKA3bIBaTh WJCH,
HAIlEJICHHbIE Ha pelIeHUE 3a/laull U TOoJIepKaHie OJIaroKenaTeIbHOCTH OOUICHHUS;

COTIOCTABJISTh CBOM CYXXJEHUS C CYXICHUSMU JIPYTHX YYaCTHUKOB JHAJIOTa,
OoOHapY>KUBATh PA3INMUUE U CXOJCTBO MO3UIIUN;

BBIPA)KaTh CBOIO TOUKY 3PEHUS B YCTHBIX U MUCbMEHHBIX TEKCTaX;

MyOMUYHO TMPEACTABISATH PE3YJbTaThl BBIMIOJHEHHOTO (PU3WYECKOTO OTbITa
(9KCIIEpUMEHTA, UCCIICIOBAHUS, ITPOCKTA).

MOHUMAaTh ¥ UCIOJIb30BaTh MPEUMYIIECTBA KOMaHTHOW M MHIUBHIYaIbHON pabOThI
MIPY pEIICHUH KOHKPETHON (PU3NYECKOM TPOOIEMBI;

MPUHUMATh 1€ COBMECTHOW NEATEIHHOCTH, OPTaHW30BBIBATH JEHUCTBUS TIO €€
JOCTIKEHUIO: PAaCTIPEACIATh PO, OOCYXKIaTh MPOIECCHl W PE3yIbTaThl COBMECTHON
paboTeI, 00001IaTF MHEHHUS HECKOIBKUX JIOCH;

BBITIOJTHATH CBOIO YacTh PaOOTHI, TOCTHTAasi KAYECTBEHHOTO PE3yJIbTaTa Mo CBOEMY
HAIPABJICHUIO W KOOPJIUHUPYS CBOH JEHCTBUS C APYTHMH YICHAMH KOMaH/IbI;

OIICHMBATh Ka4yeCTBO CBOETO BKJIAga B OOMUH TPOAYKT IO KPUTEPHSM,
CaMOCTOSITEIIEHO CPOPMYTUPOBAHHBIM YYaCTHUKAMH B3aUMOJICHCTBHSL.
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PerynsiTuBHbIe YHUBepcCaJbHbIe yueOHbIE TeHCTBUS
Camoopranmsanus:

BBISIBJISITH TPOOJIEMBbI B JKM3HEHHBIX M YYEOHBIX CHUTyalUsX, TpeOyromux s
pereHust GU3NUECKUX 3HAHUM;

OPUEHTUPOBATLCSA B PA3IUYHBIX MOJXOJAX MPUHATHUS pElIeHUN (MHIUBUIYAIbHOE,
MIPUHSATHUE PEUICHUS B TPYIINE, IPUHATHE PEIICHUN TPYMION);

CaMOCTOSITEJIbHO COCTABJISITh QJITOPUTM pelieHus (HU3NYECKON 3aauu WIM TIaHa
UCCIIEIOBAaHUSI C YYETOM MMEIOLIUXCS PECypcoB M COOCTBEHHBIX BO3MOKHOCTEH,
apryMEHTHPOBATh MIpejiaracMble BApUaHThI PEIICHUH;

JienaTh BEIOOp ¥ OpaTh OTBETCTBEHHOCTD 3a PEILICHHUE.

CaMOKOHTPOJIb, 3MOMOHAJILHBIN MHTE/IJIEKT:

JaBaTh aJICKBaTHYIO OLEHKY CUTyalluy U MpeajiaraTh IIaH €€ U3MEHEHMS;

OOBSCHATh NMPUYUHBI JOCTHXKEHUS (HEJOCTUKEHHS) PE3yJIbTaTOB ESATEIbHOCTH,
J1aBaTh OLIEHKY IPUOOPETEHHOMY OTIBITY;

BHOCUTh KOPPEKTHUBBI B JAEATENBHOCTh (B TOM YHCJIE B XOJ BBIIOJIHEHUS
(U3MUECKOTO HCCIENOBaHUS WJIA TIPOEKTa) HA OCHOBE HOBBIX OOCTOSITENBCTB,
W3MEHUBIIUXCSI CUTYaIlMi, YCTAHOBJIEHHBIX OITMOOK, BOSHUKIIUX TPYAHOCTEH;

OLICHUBATh COOTBETCTBUE PE3yJIbTaTa LUEIU U YCIOBUSIM.

CTaBUTh ce0sd Ha MECTO JIPYyroro 4ejoBeKa B XOJE clopa WM JUCKYCCHU Ha
HAY4YHYIO TEMY, IOHUMATh MOTHBBI, HAMEPEHUS U JIOTUKY JPYIOro.

Npu3HaBaTh CBOE MPAaBO HAa OMIMOKY MpH pelieHuu (U3MYecKux 3anady Wik B
YTBEPKIICHUSIX Ha HAYYHbIE TEMBI U TAKOE 7K€ IPABO JIPYroOTO.

INPEIJMETHBIE PE3YJIBTATBI

K koHIy oOydeHuss B 7 Kjacce TNpeAMETHBIC pe3ysibTaThl Ha 0a30BOM ypOBHE
JOJIKHBI OTPAXkKaTh CHOPMUPOBAHHOCTD Y OOYUAIOIUXCS YMEHHIA:

UCIIONIb30BaTh TOHATHS: (U3NYECKUEe W XHMMHUYECKHE SIBIICHUS, HaOII0JeHUE,
AKCIIEPUMEHT, MOJIEb, THUIIOTE3a, CAMHHIBI (DU3NYECKUX BEIMYWH, aTOM, MOJIEKYyJa,
arperaTtHble COCTOSIHMSI BeIecTBa (TBEPHOE, KUAKOE, Ta3000pa3HOE), MEXaHHMYECKOe
JIBUKEHUE  (paBHOMEPHOE,  HEpAaBHOMEpPHOE,  MPSMOJIMHEHHOE),  TpPaeKTOpHs,
paBHOmeWCTBYyIOmas cui, naedopmarmst (ympyrasi, IUIacTUYECKasi), HEBECOMOCTD,
COOOIIAOIIHECS COCY/IBI;

paznuuath sBiueHus (muddysus, TemIoBoe BWKCHHWE YACTHI[ BEIIECTBA,
paBHOMEpPHOE JBWKCHHE, HEPABHOMEPHOE IBMKCHHUE, WHEPIIHS, B3aUMOJICHCTBUE Te,
paBHOBECHE TBEPABIX TEN C 3aKPEIUIEHHON OChIO BpalleHHs, TNepeaada IaBIICHUS
TBEPABIMU TEJIAMH, KUIKOCTIMH W Ta3aMHu, aTMoc(epHOe naBlicHWE, TUIABaHWE Tel,
MPEBPAICHUS] MEXaHHUYECKON YHEPTUH) IO OMHMCAHUIO WX XapaKTEPHBIX CBOMCTB M Ha
OCHOBE OIIBITOB, IEMOHCTPUPYIOIINX JaHHOE (PU3NUECKOE SIBICHHCE;

pacro3HaBaTh MPOSIBICHUE H3YyYECHHBIX (PU3WUYECKUX SBICHUA B OKPYKAIOIIEM
MUpE, B TOM YUCJIe PUINIECKUE SIBICHHS B PUPOJIE: TPUMEPHI IBMKEHUS C Pa3TMIHBIMU
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CKOPOCTAMHU B JXKMBOM U HEXUBOW IIpUpOJE, AEHUCTBUE CWIBI TPEHUS B IIPUPOIE U
TEXHUKE, BIHMSHUE aTMOC(EpPHOTO JaBJICHUS HA >KMBOW OpraHu3M, IUIaBaHUE PbIO,
phlUard B TEJE YEJIOBEKa, MPU ITOM MEPEBOAUTH MPAKTUUECKYIO 3a/lauyy B y4eOHYIO,
BBIJICJISITh CYIIIECTBEHHBIC CBOMCTBA (MPU3HAKU) (PU3UUECKUX SIBJICHUM;

OMHUCHIBATh W3YYCHHBIE CBOMCTBA Tel W (PU3MUECKUE SBICHUS, WCIOIB3YS
dbu3ndeckue BeJIMUUHBI (Macca, 00BEM, TUIOTHOCTH BEIIECTBA, BPEMs, MyTh, CKOPOCTH,
CpeaHsia CKOpOCTh, CUJIa YIPYTOCTH, CHIIA TSXKECTH, BEC TElla, CUJIa TPEHUS, JABJICHUE
(TBEpmoro Tena, JKUIKOCTHU, Tas3a), BBITAJKUBAIONIAs CHJIA, MEXaHU4yeckas paboTa,
MOIIHOCTh, TIJICYO CHJIBI, MOMEHT CWJIbl, KOA(D(PUIIMEHT TMOJE3HOTO JeHUCTBUS
MEXaHU3MOB, KUHETUYECKass W TOTCHIMAJIbHASI DHEPTHsi), NMPU OMNUCAHUM TPABUILHO
TPaKTOBaTh (PU3MUECKUN CMBICIT UCTIOJIb3YEMbIX BEJIMYUH, UX 0003HAYCHUS U €IUHUIIBI
bU3MYECKUX BEIUYHMH, HAXOIUTh (HOPMYJIbI, CBSI3BIBAIOIINE JaHHYIO (U3UYECKYIO
BEJIMYMHY C JPYTUMU BEJIUYMHAMHU, CTPOUTH TpauKd H3yYCHHBIX 3aBUCUMOCTEH
(bU3UYECKUX BEITUYHUH;

XapaKTEepU30BaTh CBOWCTBA TeJ, (U3WUYSCKUE SIBJICHUS U TIPOIECCHI, UCTIOIB3YS
npaBWia CJIOXKEHUs Cui (BIOJb OJHOM MpsiMOl), 3akoH ['yka, 3akoH Ilackans, 3akoH
Apxumena, IpaBuiIo paBHOBECHs pbiuara (0J10Ka), «30JI0TOE TPABUIIO» MEXAHUKH, 3aKOH
COXpaHEHHUsS MEXaHWYECKOW HSHEpPIruH, MpPU 1TOM JaBaTh CJIOBECHYIO (HOPMYIUPOBKY
3aKOHA M 3alliChIBATh €T0 MATEMATUYECKOE BhIPAKEHHUE;

OOBSACHATh (U3HUECKHUE SBJICHHS, MPOIECCHl U CBOMCTBA TEJ, B TOM YHUCJIE U B
KOHTEKCTE CUTyallMil  NPAKTUKO-OPUEHTUPOBAHHOIO XapakTepa:  BBISABIATH
NPUYUHHO-CJIEICTBEHHBIE CBSI3U, CTPOUTH OOBsICHEHME M3 1—2 JIOrMYecKHUx IIaroB ¢
ormopoii Ha 1-2 W3yYEHHBIX CBOMCTBA (M3MYECKUX SBJICHUN, (DU3NUYCCKUX 3aKOHA WIIU
3aKOHOMEPHOCTHU;

pemath pacu€THele 3amaud B 1-2 AecTBUS, MCHONB3YS 3aKOHBI M (POPMYIIHI,
CBSI3bIBAOIIME (PU3NUYECKUE BEIMYMHBI: HA OCHOBE aHAJIM3a YCJIOBUS 3aj[a4d 3aIMChIBATh
KpaTKOEe YCIIOBUE, TOJICTABIATh (DU3UYECKHUE BETUYHHBI B (POPMYJbI M TPOBOAUTH
pacy€Thl, HAXOUTH CIIPABOYHBIE TAHHBIC, HEOOXOIUMBIE JIJISl PEIICHUS 3a71a4, OI[CHUBATh
PEAUTUCTUIHOCTh TIOTYYeHHON (DU3MUECKOM BEIIUYUHBL;

pacrno3HaBaTh MPOOJEMBbI, KOTOPHIE MOXHO PEIIUTh MPU MOMOIIH (HU3UIECKUX
METOJI0OB, B ONMWCAaHWHU HWCCJIECAOBAHUS BBIACIATH IPOBEPSIEMOE IPEAIOIOKEHUE
(rumoresy), pa3nuyaTh U HHTEPIPETUPOBATH MOJYUEHHBIN pe3yJIbTaT, HAXOAUTH OLIUOKU
B XOJI€ OIBITA, JIeJaTh BBIBOJBI [10 €r0 Pe3yjbTaTaMm;

IIPOBOJIMTH OMBITHI TIO HAOIOICHUIO PU3NYECKUX SBICHUHN WIN (U3HMIECKHIX
CBOMCTB Tel: (hOPMYITHPOBATH MPOBEPSEMBIC MPEATIOIO0KEHNS, COOUPATh YCTAHOBKY W3
MPETI0KEHHOTO 000PYTIOBAHUS, 3aMUCHIBAThH XOJT OTBITA U (POPMYITHPOBATH BHIBOJIBI;

BBITIOJIHATH MPSIMBIE U3MEPEHUS PACCTOSIHUSI, BPDEMEHHU, MACChI TeNa, 00bEMA, CUITBI
U TEMIIepaTypbl C MCMHOJIH30BAHMEM AHAJIOTOBBIX U HU(GPOBBIX MPUOOPOB, 3aMUCHIBATH
MOKa3aHs MPUOOPOB C YUETOM 3aJaHHON a0COTIOTHOM MOTPEINTHOCTH U3MEPECHUH;

MIPOBOJIUTH MCCJIEIOBAHNE 3aBUCUMOCTH OJHON (hPM3UYECKON BEIUYUHBI OT JIPYyron
C UCIOJIb30BAHUEM MPSAMBIX U3MEPEHUN (3aBUCUMOCTH ITyTH PaBHOMEPHO JBHXKYIIETOCS
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TENa OT BPEMEHHU JBM)KCHMSI T€Ja, CUJIbl TPEHMsI CKOJBXKEHHSI OT BEca Teja, KauecTBa
00pabOTKM TOBEPXHOCTEH TEJI W HE3aBUCUMOCTH CHWJIbI TpPEHHS OT IUIONIaJu
CONPUKOCHOBEHMSI TE€J, CUJIbl YOPYTOCTH OT YIJMHEHHS MPY>KUHBI, BBITAJKUBAIOIIEH
CWIbl OT 00bEMa MOrpy:KEHHOM YacTU Tejla M OT IUIOTHOCTH JKUJIKOCTH, €€
HE3aBHCUMOCTH OT IUIOTHOCTH TeJia, OT TITyOMHBI, HA KOTOPYIO MOTPYKEHO TEJI0, YCIOBUM
IJIaBaHUs TeJ, YCJIOBUU paBHOBECHS pblyara U OJIOKOB, y4acTBOBAThb B IJIAHUPOBAHUU
y4eOHOro HCCIEe0BaHUs, COOMpaTh YCTAHOBKY W BBINOJHATH H3MEPEHUs, CIEAys
NPEMJIOKEHHOMY  TUIaHy, (UKCHUPOBAaTh pe3yJbTaTbl IOJYYEHHON 3aBUCUMOCTH
(¢u3MuecKuX BEIMYMH B BUJIE MPEAJIOKEHHBIX TaONUIl W TpadUKOB, JENaTh BHIBOJIbI
[0 pe3yJbTaTaM UCCIEOBaHUS;

IPOBO/IUTh KOCBEHHbIE M3MEpEHUs (U3MUECKUX BEIUYMH (IJIOTHOCTH BEIECTBA
KUJAKOCTM M TBEPAOro Tella, CHJIAa TPEHUS CKOJBXEHUS, JaBJICHUE BO3/AYXa,
BBITAJIKMBAIOIIAs CUJIA, IEUCTBYIOMIAS HA MOTPYKEHHOE B )KUJIKOCTD TENI0, KOAPPUIueHT
MOJIE3HOTO JACMCTBUS MPOCTHIX MEXAHU3MOB), CJEIys MPEIOKEHHOW MUHCTPYKIMU: TPU
BBIMIOJTHEHUM HM3MEPEHUI COOMpaTh HSKCIEPUMEHTAIbHYIO YCTAHOBKY W BBIYHUCIISATH
3HaYEHNE UCKOMOU BEJIIMYUHBL;

coOnrofaTh MpaBWiIa TEXHUKU OE30MacCHOCTH Tpu padore ¢ J1abopaTOpHBIM
000py/I0BaHUEM;

yKa3blBaTh MPUHIUIBI JEUCTBUSA TNMPUOOPOB M TEXHUYECKUX YCTPOMCTB: BECHI,
TEPMOMETP, TUHAMOMETP, COOOIIAIOIIMNECS COCYJbl, OapOMETp, phblyar, MOABMXHBIA U
HEMOJIBW)KHBIN OJIOK, HAKJIOHHAS TJI0OCKOCTH;

XapaKTepu30BaTh MPUHLMUIIBI ACHCTBUS H3YYEHHBIX MPUOOPOB U TEXHUYECKUX
YCTPOMCTB C ONOpPOM Ha HUX onucaHusd (B TOM YHCIHE: MOJUIMIHUKH, YCTPOUCTBO
BOJONPOBO/A, TUAPABIMYECKHI TIPECC, MAHOMETpP, BBICOTOMEp, MOPIIHEBOW HAacOC,
apeoMeTp), MCIOJIb3ysl 3HAHUS O CBOWMCTBAX (PU3MYECKUX SIBICHUNW M HEOOXOIUMbBIC
dusznueckre 3aKOHbI U 3aKOHOMEPHOCTH;

MPUBOJUTE TMPUMEPHl (HAXOMUTh HHOOPMAIMIO O MPUMEPAX) MPAKTHIECKOTO
UCIOJb30BaHUA (U3MYECKUX 3HAHUW B TIOBCEAHEBHOM JKM3HM JUId OOecredeHus
0e3omacHOCTH Tpu  OOpalieHud ¢ TpHOOpaMH W TEXHUYECKUMHU YCTPOHCTBAMH,
COXpaHEHHUS 310pPOBbS U COOJIIOICHHUS HOPM KOJIOTHYECKOTO MOBE/ICHUS B OKPY KaIOLIeH
cpexe;

OCYILIECTBIATh OTOOP MCTOUYHMKOB MH(POpManuu B VHTEepHETE B COOTBETCTBUHU C
3a/IaHHBIM TMOWCKOBBIM 3alPOCOM, HAa OCHOBE MMEIOUIUXCSl 3HAHUW U IMyTEM CpPaBHEHUS
Pa3IMYHBIX MCTOYHUKOB BBIICNATH WH(OPMAIIUIO, KOTOpas SBISETCS MPOTHBOPEUNBON
WA MOXKET OBITh HEJJOCTOBEPHOM;

WCIOJNBb30BaTh MPU  BBINOJHEHWHM YYEOHBIX 3a/laHUM  HAay4YHO-MOMYJIIPHYIO
auTepaTypy (PHU3MYECKOro COAEpKAaHMSA, CIPABOYHBIE MATE€pUANbl, PECYPCHl CETU
Nurepner, Bianerp npuéMamMu  KOHCHEKTUPOBAHUS  TEKCTa, MpeoOpa3OBaHUS
HH(pOpMAITUN U3 OJHOM 3HAKOBOM CUCTEMBI B IPYTYIO;

CO3/1aBaTh COOCTBEHHbIE KPAaTKHE NMHCbMEHHBIE M YCTHBIE COOOILIEHUS HAa OCHOBE
2—3 UCTOYHUKOB MHPOPMAITUU (GU3HUECKOTO COJCPKAHUs, B TOM YHCIIC ITyOJIUIHO
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JeNaTh KpaTKhe COOOMIEHHsI O pe3yJibTaTaX MPOEKTOB MJIM Y4YEOHBIX HCCIICOBAHUM,
IpU 3TOM TPAMOTHO MCIIOJNb30BaTh M3YyYEHHBI NMOHATHMHBIN ammapar Kypca (pU3ukH,
CONPOBOXKAATh BBICTYILIEHUE ITPE3CHTALIUEM;

IIPU BBIMOJHEHUH YYEOHBIX MPOEKTOB U UCCIEAOBAHUM paclpeaensiTh 00s13aHHOCTH
B IPYIIIE B COOTBETCTBUU C IMOCTABIECHHBIMU 33]a4aMU, CJIEAUTH 32 BBIITOJIHEHUEM TUIAHA
JEUCTBUI, aJeKBAaTHO OLIEHUBATh COOCTBEHHBIM BKJIAJ B JESITEIBHOCTh TPYIIIIBI,
BBICTPauBaTh KOMMYHUKATUBHOE B3aUMOJECHCTBUE, YUUTHIBAsI MHEHUE OKPYIKAIOIIMX.

K xoniy oOyuenus B 8 KJjacce MpeAMETHbIE pe3ysbTaTbl Ha 0A30BOM YpPOBHE
JOJDKHBI OTpaxaTh CHOPMUPOBAHHOCTh Y O0YYAIOITUXCSl YMEHUIN:

UCIIOJIB30BATh MOHSATHS: Macca M pa3Mepbl MOJIEKYJI, TEIJIOBOE JIBHXKCHUE aTOMOB U

MOJIEKYJI, arperaTHbIe COCTOSIHUSI BEIIECTBA, KPUCTATUIMUECKUE U aMOP(HBIE Tea,
HACBIIICHHBIA ¥ HEHACHIIIEHHBIN Map, BIAKHOCTh BO3/yXa, TEMIEpaTypa, BHYTPEHHSS
SHEPrHs, TEIJIOBOU JBUTATENb, dJIEMEHTAPHBIA AJICKTPUUCCKHUMN 3apsil, JICKTPUIESCKOE
10Jie, TPOBOTHUKY U JUAICKTPUKH, TTOCTOSTHHBIN YJIEKTPUUYECKUN TOK, MATHUTHOE TIOJIE;

pasnuyath sBJEHUs (TEIUIOBOE paclIMpeHUe U CXKaTHe, TeIionepeaaya, TermioBoe
paBHOBeCHE, CMauMBaHUE, KalWUISIPHBIC SBJICHUS, HWCIApEHHE, KOHJCHCAIMS,
IUTaBJIEHUE,  KPUCTAJUTU3ALIMS (oTBepaeBaHue), KUTEHHE, Terionepeaya

(TerI0MPOBOHOCTD, KOHBEKIIMS, U3JIyUCHUE), DTIEKTPU3ALUs TN, B3aUMOICHCTBIE

3apsiI0B, JEHUCTBUS DJIEKTPUIECKOTO TOKA, KOPOTKOE 3aMbIKaHUE, B3aUMO/ICHCTBHE
MarHuToOB, JEWCTBHE MArHUTHOTO IOJISI HA MPOBOJHHUK C TOKOM, JJIEKTPOMArHWTHAas
UHAYKIMS) TI0 ONUCAHUI0 WX XapaKTepHbIX CBOMCTB W HAa OCHOBE OIBITOB,

JTEMOHCTPUPYIOIIUX TaHHOE (PU3UUECKOe SBICHUE;

pacro3HaBaTh MPOSBICHUE W3YYCHHBIX (PU3NYECKUX SIBICHUN B OKpY>KarOIIEeM
MHUpE, B TOM 4HCIe (PU3NYECKUE SIBICHUS B TPUPOJE: MOBEPXHOCTHOE HATSHKCHHE U
KalWUISIpHbIE SIBJICHUS B NPUPOAE, KPUCTAUIBI B Tmpupoae, uznyueHue ColHua,
3aMep3aHrue BOJOEMOB, MOpPCKHE Opu3bl, 00pa3oBaHHME POCHI, TyMaHa, HHEs, CHeEra,
AIIEKTPUUYECKHE SIBJICHUS B aTMoc(hepe, STMEKTPUIECTBO JKUBBIX OPTaHU3MOB, MAarHUTHOE
noJsie 3emiid, Apeid MOIFOCOB, POIb MATHUTHOTO TOJIS JIJIS )KU3HU Ha 3emiie, TOJISPHOE
CUSIHHME, TIpU OTOM TNEPEBOJUTHh MPAKTUYECKYIO 3a/lauy B Y4Y€OHYIO, BBIIETATH
CYILIECTBEHHBIC CBOMCTBA (MMPU3HAKHN) PUBNICCKUX SIBICHHUIA;

OMKCHIBATh HW3YYCHHBIE CBOWCTBA Tel W (U3UYECKUE SBICHUS, HCIONb3YS
dusnueckre BENMWYUHBI (TEMIEPATypa, BHYTPEHHSISI DHEPTHUsi, KOIWYECTBO TEIUIOTHI,
yenbHas TEIIOEMKOCTh BEILECTBA, YAEJbHAs TEIUIOTA IUIABJICHUS, yJElbHAsl TEIIoTa
nmapooOpa3oBaHusl, yNeNbHAs TEIJIOTa CrOpPaHHs TOIUIMBA, KOI(PPHUIIMEHT TOJIE3HOTO
JNEUCTBUS TEIJIOBOM MAIMHBI, OTHOCHUTENbHAs BJIAKHOCTb BO3/AyXa, JJIEKTPUUECKUN
3apsjl, CUJIa TOKa, JIEKTPUUECKOE HAIPSKEHUE, COMPOTUBICHUE MPOBOJHUKA, YACIbHOE
CONPOTHUBIICHUE BEIIECTBA, Pa0OTa U MOIIHOCThH JEKTPUUECKOTO TOKA), MPU OMUCAHUU
MPaBUJILHO TPAaKTOBaTh (PU3UYECKUM CMBICI HCHOJb3YyEeMbIX BEIWYUH, 0003HAUCHUS U
€IUHULIBI  (PU3NYECKUX BEIIMYUH, HAXOAUTh (OPMYJIbI, CBSI3bIBAIOIINAE JaHHYIO
(U3MYECKYI0 BEJIMYHMHY C JPYTMMU BEIMYMHAMHU, CTPOUTH TpauKyd H3yYEHHBIX
3aBUCUMOCTEHN (DU3NYECKUX BEIIUYUH;

22



XapaKTepU30BaTh CBOMCTBA Tel, (PU3UUYECKHUE SIBJICHUS U MPOLECCHI, UCIOIB3YS
OCHOBHBIC TIOJIOKEHUS MOJICKYJISIPHO-KUHETUYECKOM TEOpPUM CTPOCHUS BELIECTBA,
MPUHIIMIT CYNIEPHO3UIMHU TIoJieH (Ha KaYECTBEHHOM YPOBHE), 3aKOH COXPaHEHUS 3apsfa,
3akoH OMa a1 yvacTka nenu, 3akoH Jlxoyns—JIeHna, 3aKOH COXpaHEHHs] SHEPruH,
IIPU 3TOM JIaBaTh CJIOBECHYIO (DOPMYIMPOBKY 3aKOHA U 3aMUCHIBATH €r0 MAaTEMAaTHUYECKOE
BBIPAYKEHHE;

OOBSICHATh (PU3MUECKUE TPOIECChl U CBOMCTBA TEJ, B TOM YHUCJIE M B KOHTEKCTE
CUTyallUd  MPAKTUKO-OPUEHTUPOBAHHOIO  XapakTepa: BBIABJISITH  MPUYUHHO-
CJICICTBEHHBIC CBSI3U, CTPOUTH OOBSICHEHUE U3 1—2 JOrMYecKux maroB ¢ ornopoi Ha 1-2
U3YUYEHHBIX  CBOMCTBa  (PU3MUYECKUX  SIBICHUM, (PU3MUECKMX  3aKOHOB WU
3aKOHOMEPHOCTEM;

pemaTth pacu€THble 3aauun B 2—3 JEUCTBUS, WCIOJB3YS 3aKOHBI U (OPMYJIBI,
CBSI3bIBAIOIIME (PU3MUECKUE BEIIMUMHBI: HA OCHOBE aHAJIN3a YCIIOBUS 3aJ]a4M 3alKChIBATh
KpaTKOe YCJIOBHE, BBISBIATH HEAOCTATOK JAHHBIX [IJI1 PEIICHUs 3aJavd, BBHIOMPATH
3aKOHBI U (POPMYJTBI, HEOOXOAUMBIE I €€ PEIIeHUs, TPOBOIUTH PACUEThl M CPAaBHUBATH
MOJIy4eHHOE 3HaUeHUE (PU3UIECKON BETUYMHBI C U3BECTHBIMH JTAHHBIMU;

pacro3HaBaTh MPOOJEMBI, KOTOPhIE MOXHO PEIHINTh MPU TOMOIIH (HU3NUECKUX
METOJOB,  MWCHIOJIb3ysl  OINMCAaHWE  MCCJIENAOBAHUsA,  BBIICIATH  NIPOBEPSEMOE
IIPEAIIOJIOKEHUE, OLICHUBATh IPABWIBHOCTH IMOPSAJKA IPOBEICHUS HCCIECIOBAHUS,
JI€J1aTh BBIBOJIBL,

POBOJMTH ONBITHI MO HAOMIOAEHUI0 (U3UUECKUX SIBICHUN WM (DU3MYECKUX
CBOMCTB TeN (KanmwUIspHbIE SBJICHUS, 3aBUCUMOCTH JAaBJICHUS BO3ayXa OT €ro o0béma,
TEMIIEPATypbl, CKOPOCTHU IpOLIECCa OCThIBAHUS M HAarpeBaHUs IPU U3JIyYECHHH OT I[BETA
u3Nyvaronieil  (MOIJIONarolie) TMOBEPXHOCTH, CKOPOCTh HCHApeHUsi BOABI  OT
TEMIEPATypbl JKUAKOCTH W IUIOIIAAM €€ TIOBEPXHOCTH, OJJIEKTpHU3alus Tel U
B3aMMOJICUCTBUE JJIEKTPUUYECKUX 3apsA0B, B3aWMMOJECUCTBHUE ITOCTOSIHHBIX MAarHWUTOB,
BU3yaJu3alysl MarHUTHBIX TOJIEM MOCTOSIHHBIX MAarHUTOB, JEUCTBUS MATHUTHOTO IOJIA
Ha IIPOBOJAHUK C TOKOM, CBOWCTBA JJEKTPOMAarHuTa, CBOMCTBA JJIEKTPOJBHUIATEIA
MOCTOSSHHOTO ~ TOKa): (OpMYyJIHpOBaTh MPOBEPSEMBIE MPEAINONIOKEHUSI, COOUpaTh
YCTaHOBKY W3 MPEIIOKEHHOTO 000PYI0BaHMsI, ONMCHIBATH X0/l OMBITA U (HOPMYITHUPOBATH
BBIBO/JIBI;

BBIIIOJIHATh IPSAMBIE HM3MEPEHUS TEMIIEPATypbl, OTHOCUTEIIBHOW BIIA)KHOCTH
BO3/lyXa, CHWJIbl TOKa, HANpSKEHHs C MCIOJIb30BAHUEM aHAJIOTOBBIX MPUOOPOB H
JATYUKOB (PU3MYECKUX BEIWYWH, CPAaBHUBATH pE3yJIbTaThl M3MEPEHUN C YyU4ETOM
3aJJaHHOM a0COJIFOTHOM MOTPEITHOCTH;

MIPOBOAUTH MCCIIECOBAHNE 3aBUCUMOCTH OHOW (PHM3UYECKOW BEIMYUHBI OT APYTOn
C HCIOJIb30BAaHUEM MPSIMBIX U3MEPEHUH (3aBUCHUMOCTb CONMPOTUBIICHUS MPOBOJHUKA OT
€ro JJIMHBI, IUIOMIAIN TONEPEYHOrO CEYEHUS M YIECIbHOIO CONPOTUBIICHUS BEIIECTBA
MPOBOJHUKA, CUJIbI TOKA, UIYLIETO Yepe3 MPOBOJHUK, OT HANPSKEHUS HA MPOBOJIHUKE,
UCCIIEIOBAHUE TIOCJIEIOBATEIBHOTO M MNapajljIeIbHOTO COEIWHEHHN ITPOBOJHUKOB):
IJIAHUPOBAaTh UCCIEAOBAaHUE, COOUPATh YCTAHOBKY M BBIMIOJHITH MU3MEPEHUs, CIeAys
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MPEVIOKEHHOMY TUIaHy, (DUKCHUPOBATh Pe3yJIbTaThl MOJTYUYEHHOW 3aBUCUMOCTH B BUJC
TabnuIl U TpaduKOB, JAEJIaTh BHIBOJIBI MO pe3yabTaTaM UCCICAOBaHUS;

MPOBOJIUTH KOCBEHHBIE N3MEPEHUS (DU3NUYECKUX BEIIMYUH (yIeIbHasl TETUIOEMKOCTD
BEIIECTBA, CONMPOTHUBIIEHHUE MPOBOJIHUKA, padOTa WU MOUIHOCTH 3JEKTPUUYECKOrO TOKA):
IJIAHUPOBaTh  U3MEPEHUs, COOMpaTh HKCHEPUMEHTAIbHYIO  YCTAaHOBKY, CIEIys
MPEAJIOKEHHON MHCTPYKIIUHU, U BBIYUCIIATH 3HAUCHUE BEJIIMYNHBI;

coOnofaTh NpaBWiIa TEXHUKU OE30MACHOCTH NpuU padore ¢ J1abopaTOpHBIM
000pyI0BaHUEM;

XapaKTEepPU30BaTh MPUHIIUIBI JIEUCTBUS HM3YUYCHHBIX MPUOOPOB W TEXHUUYECKUX
YCTPOWCTB C OMOPOM HA MX OMUCaHUs (B TOM YHCIIC: CHUCTEMa OTOIUICHUS JIOMOB,
TUTPOMETpP, TMapoBasi TypOWHA, aMIEPMETP, BOJBTMETP, CUETYUK DIEKTPUUECKON
DHEPIruH, DJIEKTPOOCBETUTENIbHbIE NPHOOPHI, HArpeBaTEIbHBIE  AICKTPONPUOOPHI
(mpuMephl), DJIEKTPUYECKUE TNPEIOXPAHUTENH, DIIEKTPOMArHUT, SJIEKTPOJABUTATENb
MOCTOSSHHOT'O TOKa), WCMOJb3ysd 3HAaHUS O CBOWCTBaX (PU3MUECKUX SIBICHUM W
He0oOXoauMbIe (PU3NUECKUE 3aKOHOMEPHOCTH;

pacro3HaBaTh MPOCTHIE TEXHUYECKHUE YCTPOMCTBA M M3MEPUTENIbHBIC MPUOOPHI TIO
CXeMaM M CXEMaTUYHbIM PUCYHKaM (JKUJIKOCTHBIA TEPMOMETp, TEPMOC, TICUXPOMETD,
TUTPOMETp, JIBUraTellb BHYTPEHHETO CrOpaHMs, 3JIEKTPOCKOI, PEOCTaT), COCTABISTH
CXEMBbI AJIEKTPUYECKUX IENeil C IMOCieNoBaTeIbHBIM U MapauieIbHbBIM COEIMHEHUEM
AJIEMEHTOB, pa3iinyasi yCJIOBHbIE 0003HAYCHUSI DJIEMEHTOB JIEKTPUUECKUX IETIEH;

NPUBOJUTh TpPUMEPHI (HAXOIUTh HHGOPMAIMIO O TPUMEpPAX) MPAKTUUYECKOTO
UCTIONIb30BaHUsl (U3UYECKUX 3HAHUW B TIOBCEJHEBHOW JKM3HU [UIA OOECTICUEHHUS
0e30IacHOCTH TIpU 0OpaIIeHUH C IPUOOpaMHU U TEXHUYECKUMHU YCTPOHCTBAMH, COXPAHCHUS
3JI0OPOBbSL U COOTIOIEHUS] HOPM SKOJIOTMYECKOTO MTOBE/ICHHS B OKPY>KaIOIIeH CpeIe;

OCYIIECTBIIATh TOUCK HH(pOpMaluu Quandeckoro cojaepxkanus B MHTepHeTe, Ha
OCHOBE UMEIONIUXCS 3HAHWM W TYTEM CpaBHEHUS JOIMOJHUTEIBHBIX HCTOYHUKOB
BBIICTISITE MHGOPMAIIMIO, KOTOpas SBIAETCS MPOTUBOPEUMBOM WM MOXET OBITh
HEJ0CTOBEPHOMU;

WCIIONIb30BaTh TIPU  BBHIMOJHEHHM Y4YEOHBIX 33aJaHUN  HAyYHO-TIOMYJISIPHYIO
TuTepaTtypy (U3MYECKOTO COMEp)KaHUs, CIPABOYHBIE MAaTEpHANIbl, PECYPChl CETH
NurtepHer, Bnagerb mNpuéMaMH  KOHCIIEKTUPOBAHUS  TEKCTa, IpeoOpa3zoBaHUs
nH(pOpMaIUK U3 OJTHON 3HAKOBOM CHCTEMBI B JPYTYIO;

CO3/1aBaTh COOCTBEHHBIE MHCHMEHHBIC M KPATKHE YCTHBIE COOOIIEHUs, 0000IIast
WH(OPMAIMIO M3 HECKOJIBKHUX HMCTOYHHKOB (DU3MUECKOTO COACPKAHHUSA, B TOM UHCIE
myOMUYHO  TPENCTaBIsATh  PEe3yJbTaThl  MPOEKTHOM WM HWCCIEAO0BATEIhCKOM
JESTENHOCTH, TIPU ATOM TPAMOTHO HCIIOJIb30BAaTh W3YYCHHBIN TMOHSTUWHBIA ammapar
Kypca U3MKH, COMPOBOK/ATh BHICTYIUICHUE MPE3CHTAIUCH;

MPU BBINIOJHEHUH Y4YEOHBIX MPOEKTOB M HCCIEAOBAaHUN (DU3MYECKUX MPOIIECCOB
pacnpenenarh 00S3aHHOCTU B TPYINE B COOTBETCTBUU C TOCTAaBIECHHBIMHU 3aJladyaMH,
CIeIWTh 3a BBHIMIOJIHEHUEM IUIaHa JEHUCTBUM U KOPPEKTUPOBATH €ro, aJeKBaTHO
OIICHWBATh  COOCTBEHHBIA  BKJIaA B  JCATEIBHOCTh  TPYIIIBI,  BBICTPAUBATh
KOMMYHHKATUBHOE B3aMMOJIEUCTBHUE, MPOSBIISS TOTOBHOCTh pa3peliaTh KOHMIUKTHI.
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K koniy oOyuenuss B 9 kjacce mpeaMeTHBIE pe3ysbTaThl Ha 0A30BOM YPOBHE
JOJIKHBI OTPaXaTh CPOPMUPOBAHHOCTD Y OOYUAIOLIUXCS YMEHHIA:

UCIIONIb30BAaTh MOHSATHS: CHCTEMa OTCYETa, MaTepuajgbHas TOYKA, TPAECKTOPHS,
OTHOCHUTEJIbHOCTh MEXaHMYECKOTo JBWXKEHUs, nedopmanus (ynpyras, IUlacTUYecKas),
TPEHUE, UEHTPOCTPEMUTENBHOE YCKOPEHNE, HEBECOMOCTD U MEPErPY3KHU, LEHTP TIKECTH,
a0COIOTHO TBEPJOE TEJO, UEHTP TSKECTU TBEPAOrO Tela, PaBHOBECHE, MEXAHUYECKUE
KoJ1e0aHus U BOJHBI, 3BYK, HHQPA3BYK U yJIbTPa3BYK, 3JIEKTPOMAarHUTHBIE BOJIHBI, IIKAJIa
AIEKTPOMArHUTHBIX BOJIH, CBET, OJM30PYKOCTh U JAJIbHO30PKOCTb, CIIEKTPhI UCITYyCKAaHUS
U TIOTJIOIeHMS], anb(a-, 0eTa- 1 raMMa-u3y4eHusl, U30TOIIbI, siIepHasi JHEPreTHUKA;

pasnuyath SBJICHUS (PAaBHOMEPHOE M HEPABHOMEPHOE MPSMOJIMHENHOE JBUKEHUE,
PaBHOYCKOPEHHOE MPSMOJIMHEHHOE JIBUKEHUE, CBOOOHOE MaJIEHUE TEJ, PABHOMEPHOE
JIBUKEHUE TIO OKPY)KHOCTH, B3aUMOJEHCTBHE TeJ, pPEAKTUBHOE JIBHXKEHHE,
Kosie0aTeIbHOE JBMKEHUE (3aTyXalollMe U BBIHYXKJEHHBIE KoJieOaHUs), PE30HaHC,
BOJIHOBOE JBUKEHUE, OTPAKEHUE 3BYKA, MPSIMOJIMHENHOE PACIIPOCTPAHEHUE, OTPAKEHHE
U TIPEJIOMJICHUE CBETA, MOJHOE BHYTPEHHEE OTPAKEHUE CBETA, Pa3JIoKeHHE OEeJIoro cBera
B CHEKTpP M CIIO)KEHHE CHEKTPAJIbHBIX IIBETOB, JTUCHEPCHUS] CBETa, €CTECTBEHHAas
PaZMOaKTUBHOCTh, BOSHUKHOBEHHE JIMHEHUATOrO CIIEKTpa U3ITYUYEHUS) 1O OMUCAHUIO UX
XapaKTepHBIX CBOMCTB M Ha OCHOBE ONBITOB, JIEMOHCTPUPYIOMIMX JaHHOE (PU3MYecKoe
SIBJICHHE;

pacro3HaBaTh MPOSBICHUE U3yUYEHHBIX (PU3UUYECKUX SBIICHUN B OKPY>KAIOLIEM MUPE
(B TOM ymcie (pU3MYECKHe SBICHUS B MIPUPOJIC: MPUIMBBI U OTJIUBBI, IBH)KEHUE TUTAHET
ConHe4yHOW CUCTEMBI, pEAKTUBHOE JABUKEHUE JKUBBIX OPTaHU3MOB, BOCIIPUSATHE 3BYKOB
KUBOTHBIMH, 3E€MJIETPACEHHE, CEHCMHUYECKHE BOJIHBI, I[yHAMH, 07XO, LBETa Tell,
ONTUYECKHE  SIBJICHUS B  MpHpone, OWMONOrMYecKoe  ACHCTBHE  BUIUMOTO,
yIbTPa(HOJIETOBOTO W PEHTTEHOBCKOTO W3JIIYYEHUM, C€CTECTBEHHBIN pPaguOaKTHUBHBIN
(G OH, KOCMUYECKHE JTy4YH, PaIUOAKTUBHOE U3JIyYCHHUE MPUPOIHBIX MUHEPAJIOB, IEHCTBUE
PAaAMOAKTUBHBIX U3JIyYEHUH HA OpraHU3M 4YeJlOBEKa), IpU OTOM IEPEBOJUTH
NPAaKTHYECKYI0 3ajady B y4yeOHYIO, BBIIENATH CYLIECTBEHHBIC CBOMCTBA (TPU3HAKH)
(bu3nUeCcKuX SBICHUM;

ONKCHIBATh HU3yYEHHbIE CBOWCTBA Tel U (U3NYECKUE SIBICHUS, MCIIONIb3YS
¢u3nyeckne BeJWYUHBI (CPEIHSAS U MTHOBEHHAs CKOPOCTh Tejla MpH HEPaBHOMEPHOM
JIBUKEHUHU, YCKOPEHHE, NEPEMEIIEHUE, MyTh, YIJIOBas CKOPOCTb, CHJIA TPEHMs, CHIIA
YOPYIOCTH, CHJIa TSAXKECTH, YCKOPEHUE CBOOOJHOrO MaJECHUs, BEC Tesla, UMITYJIbC TEla,
HMMITYJIbC CHUJIbI, MEXaHH4YecKasi pabdoTa M MOIIHOCTb, MOTEHIMAJIbHAS SHEPrus Telna,
MOAHSATOTO HAJ MOBEPXHOCTHIO 3€MJIM, MOTEHI[MAIbHAS YHEPrUsl CHKATOM MPY>KUHBI,
KMHETHYECKAasl SHEPIHs, NOJHAsT MEXaHWYECKasl SHEPTusl, IEPUOJ U YacToTa KoJeOaHuH,
JUIMHA BOJIHBI, TPOMKOCTb 3ByKa M BBICOTa TOHA, CKOPOCTh CBETa, IOKa3aTesb
MPEJIOMJICHUSI Cpelibl), MPU ONHCAHUM TPABUIBHO TPaKTOBAaTh (DU3NYECKUN CMBICI
HCIIONB3YEMBIX BEJIMYMH, OOO3HAYECHHS] M €AWMHUIBI (PU3MUYECKUX BEJIMYUH, HAXOJHThb
(opMyJibl, CBSI3BIBAIOIIME AAHHYIO (PU3UUECKYIO BEJIMYHMHY C JAPYTMMH BEJIMYMHAMU,
CTPOUTh TpaUKH U3YUEHHBIX 3aBUCUMOCTEN (PU3MUECKUX BEJTUYMH;
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XapaKTepU30BaTh CBOWCTBA Tel, (PU3NYECKUEC SIBICHUS M IPOIECCHI, UCIOJB3YS
3aKOH COXPAaHCHHs DHEPTUH, 3aKOH BCEMHUPHOTO TATOTEHUS, MPUHIIUAI CYMEePIO3UIIHA
CWJI, TIPUHIIUI OTHOCUTEIBHOCTH [anwies, 3akoHbl HBIOTOHA, 3aKOH COXpaHCHUS
UMITYJIbCa, 3aKOHBI OTPAKEHUS W MPEIIOMIICHHUS CBETA, 3aKOHBI COXPAHEHUS 3apsI0BOTO
M MacCOBOTO 4YHCEN TMPH SIACPHBIX pEeaKIusaX, TNpH OSTOM JaBaTh CJIOBECHYIO
(GOpMyITHPOBKY 3aKOHA U 3AITUCHIBATH M0 MATEMATHIECKOE BHIPAKCHHE;

OOBSACHATH (PU3WYECKUE TIPOIIECCHI M CBOWCTBA TEJ, B TOM YHUCJIC W B KOHTEKCTE
CUTyalluid  TMPaKTUKO-OPUCHTHPOBAHHOTO  XapakTepa:  BBIIBIATH  NPUYUHHO-
CJICICTBEHHBIC CBSI3HU, CTPOUTH OOBSICHEHUE U3 2—3 JIOTUYECKUX II1aroB ¢ Omopoit Ha 2—3
WU3YYCHHBIX  CBOWCTBA  (DM3WUYECKUX  SBICHUH, (DHU3MYECKMX  3aKOHOB  WJIU
3aKOHOMEPHOCTEM;

pemaTth pacu€THblE 3a/aud (OMUparolIMecs Ha CUCTEMy U3 2—3 YpaBHEHHN),
UCIIONIB3YSl 3aKOHBI W (POPMYJIBI, CBSI3BIBAIONINE (PU3MUYCCKHUC BCIMYUHBI: HAa OCHOBE
aHaJIM3a YCJIOBUS 3aJa4M 3allMChIBaTh KPAaTKOE YCJIOBHE, BBISBIISITH HEIOCTAIOIINE WIIH
M30BITOYHBIC JaHHBIC, BBHIOMpATh 3aKOHBI M (OPMYJIBI, HEOOXOAUMBIC ISl PCIICHHS,
NIPOBOJIMTH PACUYETHI U OIICHUBATH PEATUCTUYHOCTD MOJYYCHHOTO 3HAYCHHS (PU3HMUCCKON
BEJIMYHHBI;

pacrno3HaBaTh MPOOJEMBbI, KOTOPbIE MOXHO PEIIUTh TMPU MOMOIIH (HU3UIECKUX
METOJIOB,  WCIIOJIb3ysd  OMUCAaHWE  HCCJEOBAaHUS,  BBIICIATH  MPOBEPIEMOE
NPEIONIOKeHNEe, OLICHUBATh MPaBUJIBHOCTh TOPSJKA MPOBENEHUS HCCIEIOBAHMA,
JIeJIaTh BBIBOJIBI, HHTEPIIPETUPOBAThH PE3YyJIbTaThl HAOIIOICHUN U OTIBITOB;

IIPOBOJUTH ONBITHI 110 HAOMIONCHHIO (U3MYECKUX SBICHUM WIH (PU3NISCKUX
CBOMCTB Ten (M3y4yeHHe BTOpPOTO 3akoHa HbBIOTOHA, 3aKOHAa COXpPAaHEHUS SHEPIHH,
3aBUCHUMOCTD MEPHOJIa KOJICOAHUN PYKIUHHOTO MAasITHUKA OT MacChl Ipy3a U KECTKOCTU
OPYXUHBl M HE3aBHUCHUMOCTh OT aMIUIMTYAbl MaJbIX KoJieOaHUM, MPSMOJIMHEHHOE
pacnpocTpaHEHUE CBETa, paslioKeHHe Oeoro CBeTa B CHEKTP, W3YYCHHE CBOWMCTB
M300paKeHUsT B TUIOCKOM 3€pKalie M CBOMCTB M300paKeHUS IMPEAMETa B COOMpAromien
TMH3e, HAOII0JICHUE CIUIONTHBIX M JTUHEHYATHIX CIIEKTPOB M3ITYUYEHUS): CAMOCTOSTEIHHO
coOMpaTh YCTAaHOBKY M3 M30BITOYHOTO Habopa 00OpYAOBaHMS, OMUCHIBATH XOJ] OTBITA U
€ro pe3yabTaThl, HOPMYIUPOBATEH BHIBOJIHI;

MPOBOAUTH MPH HEOOXOAUMOCTU CEPUI0 TIPSIMBIX M3MEPECHUMN, OMPEIEsisi CpeIHee
3HaUCHWE W3MepseMOll Benu4HHBI ((OKyCHOE pACCTOSHHE COOMPAOIICH JIWH3HI),
000CHOBBIBAThH BBIOOD croco0a u3MepeHus (M3MEPUTEITLHOTO Tprbopa);

MIPOBOAUTH UCCIIEIOBAHNE 3aBUCUMOCTEN (PM3NYECKUX BEITWYNH C UCIIOJIB30BAHUEM
MPSIMBIX U3MEPEHUH (3aBUCUMOCTh YT OT BPEMEHH MPH PABHOYCKOPEHHOM JIBMKCHHUU
0e3 Ha4aJTbHOM CKOPOCTH, TIepro/Ia KOJIeOaHUN MaTeMaTHYeCKOTO MasTHUKA OT JIJTHBI
HUTH, 3aBHCHMOCTH yTJIa OTPOKEHUS CBETa OT yIJia TMAJACHUS U yIriia MPEJIOMIICHUS OT
yrila TMajgeHus1): TUIAHUPOBATh HCCIEOBAHUE, CAMOCTOSTEILHO COOMpPATh YCTAHOBKY,
(¢uKCUpOBaTh PE3yNIbTATHI TOJYYCHHONW 3aBUCUMOCTH (PU3NYECKUX BEIWYUH B BHIE
TabJnIl U TPaUKOB, JIENATh BEIBOBI IO PE3yJIbTaTaM HCCIIECIOBAHNUS;
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MPOBOJIUTh KOCBEHHBIC M3MEpPEHUS (U3UUYECKUX BEIUYUH (CpPEelHssl CKOPOCTh U
YCKOPEHHE Tejla MPU PAaBHOYCKOPEHHOM JABM)KEHHH, YCKOPEHHE CBOOOJHOIO MajeHUs,
KECTKOCTh MPYKUHBL, KOXP(OULUEHT TPEHUs CKOJIbKEHHUS, MEXaHudeckas padora u
MOIITHOCTh, YaCTOTa U MEPUOJ KOJeOaHUN MaTeMaTHYECKOTO U MPYKUHHOTO MasSTHUKOB,
ONTHYECKas CUJIa COOMPAIOIIEH JIMH3BI, PAAUOAKTUBHBIN (DOH): MIIAHUPOBATH U3MEPEHUSI,
coOUpaTh JKCIEPUMEHTAJIbHYI0 YCTAHOBKY W BBINIOJHATH HM3MEPEHUS, CICHYS
MPEAJIOKEHHON HMHCTPYKIIMU, BBIUUCISATH 3HAYCHUE BEJIUYUMHBI M aHAJIU3UPOBATH
MOJIYYEHHBIE PE3YJIBTAThI C YUYETOM 3aJaHHOM MOTPEIHOCTH U3MEPEHUN;

coOnrofaTh MpaBWiIa TEXHUKU OE30MacHOCTH Tpu padore ¢ J1abopaTOpHBIM
000opyI0BaHUEM;

pas3nuyaTh OCHOBHBIC MPU3HAKK U3YYCHHBIX (DU3UUYECKUX MOJENICH: MaTepuaibHas
TOUYKa, aOCOJIOTHO TBEPAOE TEJIO, TOYEHHBIH HMCTOYHHK CBETa, Jy4, TOHKas JIMH3a,
TUTaHEeTapHAasi MOJIENIb aTOMa, HYKJIOHHAsi MOJIENIb aTOMHOTO S/1pa;

XapaKTEePU30BaTh MPHUHIIUIBI JIEUCTBUS HM3YyUYCHHBIX MPUOOPOB W TEXHHUUYECKUX
YCTPOWCTB C OMOPOM HA WX OMHCAHUS (B TOM YHCIIC: CIIHIAOMETP, JATUUKHU TTOJIOKECHUS,
PacCTOSIHUSI M YCKOPEHHUSI, paKeTa, 3X0J0T, OUKH, MEPUCKOI, (oToanmapar, ONTHUYECKHUE
CBETOBOJIbI, CHEKTPOCKON, JO03UMETp, Kamepa BuibcoHa), HUCHONB3YyS 3HAHUS O
CBOMCTBaX (hU3MUECKUX SBJICHUN U HEOOXOAUMBIE (PU3MUECKHE 3aKOHOMEPHOCTH;

UCIIOJIB30BAaTh CXEMbl M CXEMATHYHBIE PHUCYHKHM M3YYEHHBIX TEXHUYECKHUX
YCTPOMCTB, U3MEPUTENBHBIX MPUOOPOB U TEXHOJOTUYECKUX IMPOIIECCOB MPHU PEIICHUHU
y4eOHO-TIPAaKTUYECKUX 3aJ]lad, ONTUYECKUE CXEMBI JJIsi MOCTPOCHHA H300paKeHUl B
TUIOCKOM 3€pKajie ¥ COOMparoieit JMH3E;

NPUBOJIUTH TMPUMEPHI (HAXOAUTh HHGOPMALMIO O TMPHUMEpPax) MPaKTHUYECKOTO
UCIIONB30BaHUsl (DU3MYECKUX 3HAHUM B TIOBCEIHEBHOM J>KM3HU MJIA OOECIEeUeHUs
0e30macHOCTH Mpu  OOpalieHuu ¢ MpUOOpaMH W TEXHUYECKUMH YCTPOWCTBAMH,
COXPaHEHHUS 3I0POBbS U COOJIIOJICHUSI HOPM SKOJIOTHYECKOTO MOBE/ICHUS B OKPY KaOIIEH
cpexe;

OCYIIECTBIIATh TMOUCK HHPOpMaIu ¢GU3MYECKOTO conaepxkaHus B VHTepHerte,
CaMOCTOSITENIbHO (pOPMYJIUPYsI TOWCKOBBIM 3ampoc, HAXOAUTh IyTH OIpPEACTICHUS
JIOCTOBEPHOCTH TOJNYYEHHOW WH(POpPMAIMM HA OCHOBE WMCIOIIMXCA 3HAHUA U
JOTIOJTHUTEIbHBIX UCTOYHHUKOB;

UCIONBb30BaTh TMPU  BBINOJHEHWM Y4YEOHBIX 3aJaHU  HAYy4YHO-MOMYJISIPHYIO
TuTepaTtypy (U3MYECKOTO COMEp)KaHUS, CIPABOYHBIE MAaTEpPHANbl, PECYPChl CETH
WNurepHer, Biagerb mNpuéMaMH  KOHCIIEKTUPOBAHUS  TEKCTa, MpeoOpa3zoBaHUs
nH(pOpMaIUK U3 OJTHON 3HAKOBOM CHCTEMBI B JPYTYIO;

CO3/MaBaTh COOCTBEHHBbIC TIMMCHMEHHBIE M YCTHBIE COOOIIEHWS Ha OCHOBE
MHpOpMAllUU U3 HECKOJbKUX HCTOYHUKOB (DU3UYECKOrO COJEpKAHUS, MyOJIUYHO
MPEACTABISITh PE3YJIbTATHI IPOCKTHOM WIJIM MCCIIEIOBATENBCKON AEATEIbHOCTH, PU 3TOM
rPaMOTHO WCIIOJb30BaTh W3YUYCHHBIM MOHATUMHBIM anmapar W3y4daeMmMoro pasjela
GU3UKM U CONPOBOXIATh BBICTYIUICHUE MIPE3EHTAlMEd ¢ YYETOM OCOOEHHOCTEH
ayJIUTOPUHN CBEPCTHUKOB.
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TEMATHUYECKOE IIVTAHUPOBAHHUE

7 KIIACC
No HaumenoBanue Komuaect [Iporpammuoe OCHOBHBIE BUJIbI ICITEILHOCTH 00YYaIOIIUXCs
n/ pa3enoB U TEM BO coliepIKaHue
1 y4eOHOro 4acoB

Pa3nesn 1. ®u3uka u ee poJib B MO3HAHUM OKPYKAIOLIEro MAUPa

1. | Ousuka— 2 du3uka — HayKa o BrisiBnenue paznuuuit Mexay puandeckuMu
1 HayKa O npupoze. SBieHus U XMMHYECKUMH MTPEBPAILCHUSIMMU.
IpUpPOAE IPUPOJBI. PacnioznaBanue u Kiaccupukanus
duznuecKue BJICHUSA: bu3HUeCKUX SBJICHUI: MEXaHUYECKUX,
MEXaHUYECKHE, TEIJIOBBIX, YJIEKTPUYECKUX, MATHUTHBIX U
TEIUIOBBIE, CBETOBBIX.
JJIEKTPUYECKHUE, Habmronenue u onucanue GuU3NUECKUX SBICHUN
1. | ®usmueck 2 dusnueckue BEINYNHBL. OmnpeneneHne LEHbI 1EICHUS
2 ue N3mepenue ¢puznuecknx IIKaJIbIl I3MEPUTEIBHOTO MPUOOPA.
BEJINYUHBI BenM4YuH. Pusznueckue M3mepenue JIMHEHHBIX pasMeEPOB TeIl U

IpUOOPHI.
[TorpemnocTh
VU3MEPEHUI
MexnyHapoaHas
cHucTeMa €IUHUIL

IIPOMEKYTKOB BPEMEHU C YUETOM
norpemHocteil. 3mepenne o0bEMa KHIKOCTH
u TBEporo tena. MzMepenue temreparypsl pu
IIOMOIIY >KUAKOCTHOTO TEPMOMETPA U J1aTUMKA
TEMIEPaTypPHhI.

BrinosmHeHNE TBOPUECKUX 3aJaHUN 110

MOUCKY CIIOCOOOB U3MEPEHUST HEKOTOPBIX
bu3HUeCKNX XapaKTEePHUCTUK, HAIPUMED,
pa3MepoB MaJIbIX O0OBEKTOB (BOJIOC,
MIPOBOJIOKA), YAAJNEHHBIX OOBEKTOB,
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IPOMEXXKYTKOB BPEMEHH.
OO6cyxneHue npeajaraeéMbix

1. EcrectBenHO- 2 Kak ¢uzuxa u BrIaBmkeHHE THIIOTE3, 00BICHSIONINX
3. Hay4YHBIN IpyTHe MPOCTHIE SIBJICHUS, HAIIPUMED:
METO] €CTECTBEHHEIE — M0YEMY OCTaHABIIMBACTCS
IIO3HAHUSA HAyKU U3YyYaroT JIBIDKYIIIEECS 110 TOPU3OHTATILHOM
IPUPOTY. MIOBEPXHOCTH TEJIO;
EcTtecTBeHHO-HaYyUHBII — M0YEeMY B JKapKYyIO MOro/ly B CBETIIOM
METO/I IIO3HAHMS: OJICXK/IC MPOXJIAIHEN, YEM B TEMHOM.
HaOII0CHHE, [Ipenyioxenue cnocoOOB MPOBEPKH TUITOTES.
MOCTAaHOBKA HAYYHOT'O [IpoBeaeHME UCCIIEIOBAHUS 110 TTPOBEPKE
BOIIPOCA, BBIJIBIYKCHUE Kakoii- 1100 TUIIOTE3EL.
TUIIOTE3, SKCIIEPUMEHT [TocTpoeHue NpocTenImnx Mojieen
10 IPOBEPKE TUIOTE3, bU3UYECKUX SBIICHUM (B BUE PUCYHKOB WU
00BsICHEHNE CXEM), HallpUMEp MaJICHUE TPEAMETA;
HaOJII0aEMOTO SIBJIIEHHS. MPSIMOJIMHEMTHOE PacIpOCTpaHEHUE CBETa
HUroromo 3meny 6

Pa3nen 2. [lepBoHauyajibHbIE CBEIEHUSI 0 CTPOEHUH BellleCTBA

2. | CrpoeHue BelecTna
1

1

CtpoeHue BelecTna:
aTOMBI U MOJIEKYJIBI,
ux pasmepsbl. ONbITHI,
JTIOKa3bIBAIOIINE
JUCKPETHOE
CTPOEHHE BELIECTBA

HabmroneHue u nHTepIipeTanys OnbIToB,
CBUCTETHCTBYIOMIMX 00 aTOMHO-
MOJIEKYJISIPHOM CTPOCHHUU BEUIECTBA: OIBITHI C
PaCTBOPEHUEM PA3IIUYHBIX BEIIECTB B BOJIE.
Omnenka pa3MepoB aTOMOB W MOJIEKYJT

C UCTOJIb30BaHNEeM (oTorpadmii,

MOJTy9CHHBIX Ha aTOMHOM CHJIOBOM
mukpockone (ACM) — nabopaTopHast
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JTUaMeTpa aTOMa METOJIOM PSIJIOB
(c ucrmoap30BaHUEM
dotorpaduii)». OnpeneneHue

TBEPJIBIX

(KpUCTaJITMYECKUX ) TEJI.

B3aumocBs3b

MEXIy CBOMCTBAMH
BEIIECTB B Pa3HbIX
arperaTHbIX
COCTOSIHMSIX M UX
ATOMHO-MOJIEKYJIIPHBIM
CTPOCHHEM.
Ocobennoctu
arperaTHbIX COCTOSTHUI
BOJbI

2. | JIBWXKEHHE H JIBI>KEHME YaCTHUII Hab6nronenue n oobsicHeHUE
2 | B3ammopeiicTBH BemecTBa. CBs3hb OpOYHOBCKOT'O JIBUKEHUS U SBICHUS
€ Y4acTHI] CKOPOCTH JIBUKEHUS muddysun.
BelIeCTBa YaCTHIL [IpoBeaeHue U 0OOBICHEHHUE OMBITOB
C TeMIepaTypoil. 10 HAOJIFOICHUIO TEIJIOBOTO PaCIIUPEHUS
bpoyHoBckoe ra3oB. [IpoBenenne u 0ObSICHEHUE OIBITOB MO
nBIkeHue, Tuddy3us. O0OHapy>XKEHHIO CHUJT MOJISKYJIIPHOTO
B3aumonetictBue MPUTSKEHUS U OTTATKWBAHUS
JaCTHI] BEIIECTBA:
2. | ArperatHbie ArperaTHble COCTOSTHUS Onucanue (C UCIOIB30BAHUEM TPOCTHIX
3 COCTOSTHUS BEIIECTBA: CTPOCHUE MOJIeJIeil) OCHOBHBIX pa3Iu4Hil B CTPOCHUU
BEIIECTBA ra3oB, JKHJKOCTEH U ra3oB, »KUIKOCTEU U TBEPIBIX TEIL

OO0BiIcHEHHE MAIOH COKUMAEMOCTH JKUIKOCTEN

U TBEPABIX TeJI, OOJIBIION CKUMAEMOCTH T'a30B.

OObsicHeHHe coXpaHEHHs (OPMBI TBEPIBIX TEI
U TEKY4ECTH KUIKOCTH.

[IpoBenenue OMbITOB, JOKA3bIBAIOIIUX, YTO

B TBEPJIOM COCTOSTHUU BOJIBI YaCTHUIIbI
HAXOJSATCSl B CPETHEM Jalbliie APYT OT IApyra
(IJIOTHOCTH MEHBIIE), YEM B JKHJIKOM.
YcTaHOBNIEHUE B3aUMOCBSI3H MEXKTY
OCOOCHHOCTSIMU arperaTHbIX COCTOSTHHI BOJIBI
U CYyIIIECTBOBAHHUEM BOJIHBIX OPTaHU3MOB

(MC — 6uomnorus, reorpadusi)
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Hroro o

3nenmy
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Paznen 3. /IBu:keHHe M B3aUMO/IeiicTBHE TeJl

3. | Mexanuueck 4 MexaHudgeckoe

1 0¢ JIBMKCHHE IBHO>KeHUE. PaBHOMEpHOE
Y HEPaBHOMEPHOE
nBrxkeHne. CKOpOCTb.
CpenHsst CKOpOCTh MpU
HEPAaBHOMEPHOM
JIBUXKEHUU. Pacu€T mytu
U BPEMEHHU JIBHXKCHUS

HccnenoBanne paBHOMEPHOTO

JBU)KCHUS, OTIPEJICIICHUE €T

TIPU3HAKOB.

HabntoneHrne HepaBHOMEPHOTO IBUXKEHUS

U OIpEJICIICHUE €T0 OTIUYHN OT
PaBHOMEPHOTO JBM)KCHUSI.

OmnpeneneHre CKOPOCTH PAaBHOMEPHOTO
JBWOKCHUS (IIapUKa B )KUIKOCTH,

MOJIENIN AJIEKTPHYECKOTO aBTOMOOWIIS 1

T.JL.).

Omnpenenenne cpeiHel CKOPOCTU CKOJbKEHUS
Opycka WY IapuKa 1Mo HaKJIOHHOM TIOCKOCTH
Pemmenue 3a7a4 Ha onpezesieHue MyTH,
CKOPOCTH M BPEMEHU PaBHOMEPHOTO

3. HNuepuus, 7 SIBrieHre MHEpLUMH. 3aKOH
2 Macca, WHEPILINH.
IJIOTHOCTH BzauMonencTBue TEI Kak

MPUYMHA U3MEHEHUS
CKOPOCTH JBUKCHUS TEJL.
Macca kak mepa
WHEPTHOCTHU TeJIa.
IInoTHOCTH BemiecTna.
CBs3b INIOTHOCTH

C KOJIMYECTBOM

MOJIEKYJI B €AMHULIC
00BéMa BemiecTBa

OOBsiICHEHHE U IPOTHO3UPOBAHUE SBJICHHM,
00YyCIIOBJIICHHBIX MHEPIMECH, HAIPUMEp, YTO
IPOUCXOIUT IPU TOPMOXKCHUHN WITH PE3KOM
MaHEBPE aBTOMOOWIIS, TOYEMY HEBO3MOKHO
MTHOBEHHO IIPEKPATUTh JBHUKEHUEC Ha
BEJIOCUIIEIE WM CaMOKaTe U T. II.
[IpoBencHME M aHAIN3 OIBITOB,
JEMOHCTPHUPYIOIINX H3MEHEHHE CKOPOCTH
JBIDKCHHMS TEIIa B pe3yJIbTaTe ACHCTBUS HA
HET0 JIPYTUX TEll.

Pemenne 3a1a4q Ha orpeiesieHHe MacChl Tena,
ero o0béMa U IIIOTHOCTH.
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[IpoBeneHne u aHanu3 OMBITOB,
JEMOHCTPUPYIOIINX 3aBUCUMOCTD
WU3MEHEHHUSI CKOPOCTH TEJA OT Er0 MACChI
IIpY B3auMoJencTBuM Teil. M3mMepenue
MaccChl T€la pa3IuYHBIMU CIIOCOOAMH.
OmnpeneneHne MIOTHOCTH TENA B
pe3yapTaTe U3MEPEHHs €r0 MacChl U

w

Cuma. Buae! cun

14

Cuna kak
XapaKTEePUCTHKA
B3aMMOJICCTBUS TEJL
Cuiia ynipyroctu u

3akoH ['yka.

N3Mmepenue cuisl

c MTOMOIIIBIO
IrHamMomeTpa. SIBieHue
TATOTCHUS u cuia
TshkecTH. Cuja TSHKeCTH
Ha JIPyTUX IJIAHETaX.

Bec Tena.

HesecomocTs.

CrnoxxeHue cul,
HaIPaBJICHHBIX 10

OJHOW MPSIMOM.
PaBHOneMcTBYIOIIIAS

cui. Cuna TpeHus..
TpeHue CKOMbXKEHUS U
TpeHHue nokos. TpeHnue

M3y4eHre B3aUMOJICHCTBUS KaK TIPUYUHBI
U3MCHCHHMS CKOPOCTH TeJIa WIIH €T0
nedopmarny. ONUcaHue PeabHBIX CUTYaIi
B3aMMOJICHCTBUS TEJI C TIOMOIIBIO MOJICIICH, B
KOTOPBIX BBOJIUTCS TIOHITHE M H300paKEHUE
CHUTBL.

W3ydenwne cuibl ynpyroctu. MccnenoBanue
3aBUCHMOCTH CHJIBI YIIPYTOCTH OT

YUIMHEHUS. PE3MHOBOTO IITHYPA W
IPYKUHBI

(c moctpoeHunem rpaduka).

AHaJIM3 TPaKTUYCCKUX CUTYAIIHH, B

KOTOPBIX MPOSIBIISETCS JCHCTBHUE CHIIBI
yOpyroctu (ynpyrocThb Msida, KPOCCOBOK,
BETOK JIepeBa

U Jp.).

AHaIIM3 CUTyalni, CBI3aHHBIX C

SIBIICHUEM TATOTCHUSL.

OO0BsacHEeHHE OpOUTATBLHOTO JIBUKEHUS TIIAaHET
C MCTIOJIb30BAHUEM SIBJICHHUS TATOTCHUS U
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AHanu3 U MOJIETMPOBAHUE SIBJICHUS
HEBECOMOCTH. DKCIEPUMEHTAIBHOE MOIyYEHUE
MpaBWIa CIIOXKEHUS CUJI, HAITPABJIEHHBIX BIOJIb
onHOU mpsiMoid. OnpeiesieHNe BETUYUHbI
PAaBHOAECHUCTBYIOIIEH CHUII.

N3ydeHue cuibl TpeHUs CKOJILKEHUS U

CUJIbI TPEHUS MOKOSI.

HccnenoBaHue 3aBUCUMOCTH CUJIBI

TPEHUSI OT CUJIbI JABJICHUSI U CBOMCTB
TPYIIUXCSI TIOBEPXHOCTEH.

AHanu3 NpakTUYECKUX CUTyalluid, B

KOTOPBIX MPOSIBISIECTCS JACHCTBUE CUIIbI
TPEHHUsI, UCTIONB3YIOTCS CIIOCOOBI €€
YMEHBIICHUS WK yBEIMUYEHUs (KaTaHUE Ha
JBDKAX, KOHbKaX, TOPMOKEHUE

aBTOMOOWJISI, HCTIOIh30BaHUE

MOAIINITHUKOB, IJTABAHUE BOJHBIX

KUBOTHBIX U Ap.). Pemenue 3anau ¢
UCIIONIb30BaHuEM (hopmy st pacuéra

HUroromno 3peny

24

Pasznea 4. JlaBiieHue TBEPABIX TeJl, :KUAKOCTEN U ra3oB

4. | JlaBieHue.
1 Ilepenaua
JABIICHUS

KHUOAKOCTAMH
razamMmn

TBEPJBIMU TEIIAMU,

)51

3

JaBnenune. CriocoObl
YMCHBIIICHHUS U

YBCIMYCHWA JaBJICHUA.

JlaBneHue rasa.
3aBUCUMOCTH
JTaBJIEHUS Ta3a OT

AHanu3 1 00BSICHEHHE ONBITOB U
MPAKTHYECKUX CUTYaIHi, B KOTOPHIX
MIPOSIBIISICTCS CHJIA JaBJICHUS.
O6ocHOBaHME CIOCOOOB YMEHBIIEHUS
U yBEJIWYCHMS JTABJICHMSL.

N3ydeHue 3aBUCUMOCTH JaBJICHMS Ta3a

35



[lepenaua naBnenus
TBEPABIMU TEIAMU,
JKUIKOCTIMH U
razamMu. 3aKoH
Ilackans

0T 00bEMa U TEMIEPaATYPHI.

N3ydenne ocoOeHHOCTEN NIepeadun
JABJIEHUS TBEPIABIMU TEIaMHU, KUIKOCTIMU
U Fa3aMH.

O06o0cHOBaHME PE3yIbTATOB OIBITOB
OCOOEHHOCTSIMU CTPOEHUS BELIECTBA B
TBEPAOM, >KUIKOM U Ta3000pa3HOM
COCTOSTHUSIX.

DKCHepUMEHTAIBHOE JI0Ka3aTEIbCTBO
3akoHa [lackais.

4. | JlaBneHue *KUIKOCTH 3aBUCHUMOCTD JIaBJICHUS HccnenoBanue 3aBUCUMOCTH JTaBICHUS
2 KHUJKOCTU OT TJTyOUHBI. KUJKOCTU OT TITyOWHBI TTOTPY>KCHUS U
[TneBMaTuueckue IUIOTHOCTHU XKuAKocTH. Habmonenue u
MaITUHBL OOBSICHEHHE TUAPOCTATUYECKOTO TMapaiokca Ha
I'mppocraTnueckuit OoCHOBe 3akoHa [lackais.
napaJioKc. N3ydenne cooOIIarOIIMXCsl COCYOB.
Coobmaroiuecs: Cocybl. Pemmenue 3a1a4 Ha pacu€T naBIeHUsS
IM'unpaBnuveckue KUAKOCTH. OOBsICHEHNE PUHIIUTIA JCHCTBUS
MEXaHU3MBI THJIPABIUYECKOTO Mpecca, MTHEBMATHYECKUX
MaIH.
AHaln3 ¥ 00BSCHEHUE MPAKTHYECKUX
CUTYalHi, JEMOHCTPUPYIOIIHNX MTPOSIBICHUE
JABJICHUSI JKUJKOCTH M 3akoHa [lackans,
HaIrpuMep MpoLECCOB B OpraHu3Me mpu
4. | Armochepn ATtMmocdepa 3emin u DKCnepruMeHTAIbHOE
3 | oe atMocdepHoe TaBIcHUE. oOHapykeHue atMochepHOoro
JaBJICHUE [Tpuunns JaBJICHUSI.
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BO3IYIITHOW 000JIOUKH
3eminu. OnbIT
Toppuuem. M3mepenue
aTMoc(hepHOro
JaBJICHUS. 3aBUCUMOCTD
aTMOC(EepHOTOo J1aBJICHUs
OT BBICOTHI HaJl

YPOBHEM MODSL.
[Tpubopsi

TUTSL U3MEPEHUs
aTMoc(hepHOTO

CUTYalLlUH, CBA3aHHBIX C

JEHUCTBUEM aTMOC(EPHOro
JIaBJICHUSL.

OOBbsiCHEHHE CYIIECTBOBAHUS
atMocdepsl Ha 3eMJie U HEKOTOPBIX
MJIaHEeTaX WK €€ OTCYTCTBUS HA
JIpyrux mianerax u Jlyne.
OOBsicHEHUE N3MCHCHUS TUIOTHOCTH
aTMocdepsl ¢ BBICOTOM M 3aBUCHMOCTHU
aTMOC(EpHOTO JAaBJICHUS OT BHICOTHI.
Pemenue 3agau Ha pacuér

L

JleficTBHE KUIKOCTH
Y rasa Ha
MOTPY>KEHHOE B HUX
TEJIO0

JleicTBUE KHIKOCTH U
raza Ha Iorpyx«e¢HHOE B
HHUX TEJO.
BrrrankuBaromas
(apxumenoBa) cuna.
3akoH Apxumena.
IInaBanue Tem.
BoznyxorutaBanue

DKCIepUMEHTAIBLHOE O0OHAPYKECHHE
JIEUCTBUSL YKUJKOCTH Y raza Ha MOTpyKEHHOE
B HUX Tesio. OnpeesieHue BhITalKUBaOUIEH
CHUJIBI, ICVCTBYIOIIEH Ha TEJIO, MOTPYKEHHOE
B JKHKOCTb.

[IpoBeaeHue u 00CyX ACHUE OIBITOB,
JIEMOHCTPUPYIOIIUX 3aBUCUMOCTD
BBITUIKMBAIOIIEH CUIIbI, ICHCTBYIOIICH HA
TEJIO B )KUIKOCTH, OT 00BEMA MOTPYKEHHOM
B JKHMJIKOCTb YaCTH T€JIa U OT

IUIOTHOCTH YKUJIKOCTH.

IIposepxa nezasucumocmu
ebIManKusaroujell Cuvl, oetcmayouell Ha
meJio 8 HCUOKOCMU, Om MACCbl meda.
HccnenoBanue 3aBUCMMOCTH Beca Teja B BOJIC

0T 00BEMa MOTPYKEHHOM B KMJIKOCTh YAaCTH Tea.
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Pemenue 3aga4 Ha npuMEeHEHNUE

3aKoHa ApXHMeJa U yCIOBHS

IJIaBaHUs TEJl.

KoncTpynpoBanue apeoMmeTpa Win
KOHCTPYMPOBAHHE JIOJKH U ONPEIECICHUE

HUroromo  3peny

18

Pa3nen 5. Pabora u MomHoCTH. JDHeprus

5.

1

Pabora u MoHOCTH

3

Mexaanueckas
pabota. MOITHOCTH

DKCNIEPUMEHTATILHOE ONPEACICHUE
MEXaHUYECKON PabOThI CUIIBI
TSXKECTHU TPH MAJICHUU TEa U CUJIbI
TpEHUS

MIpYU PABHOMEPHOM TIE€PEMEIICHUN
TeJla 10 TOPU30HTAIBHOU
ITIOBEPXHOCTH.

Pacuér momHocTH, pa3BUBaEMOM IIpU
HNOABbEME IIO JICCTHUIIE.

N¥

[IpocThie MEXaHU3MBI

[IpocThie MEXaHUBMBI:
peIuar, 0JIOK,

HaKJIOHHAasA IIJIIOCKOCTb.

[IpaBunio paBHOBECHUSA
phlyara.
[Ipumenenue
npaBuia

paBHOBECHSI pblyara
K OJI0Ky. «30J10TO€
PaBUJIO» MEXaHUKH.
KIIJ mpocTeix

Omnpenenenre BHIUTPHIINIA B CHIIE TPOCTHIX
MEXaHH3MOB Ha MPUMEPE phluara, Mo ABHKHOTO
U HETOABUKHOTO OJIOKOB, HAKIIOHHOM
m1ockoctu. MccnenoBanue ycioBus
pPaBHOBECHS pbIyara.

OOHapy’KeHHe CBOWCTB MPOCTHIX MEXaHU3MOB
B Pa3JIMYHBIX UHCTPYMEHTAaX 1
MPUCTIOCOOICHUSIX, UCIOJIb3YEMbIX B OBITY U
TEXHHKE, a TAKXKE

B KUBBIX OpraHNU3Max.

DKCnepUMEHTAIBHOE JJOKA3aTEIbCTBO
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Pemenue 3anay Ha mpuMeHEeHUE
MpaBUJIa PaBHOBECHS pblUara u Ha

5. | MexaHuveck 5 MexaHnueckas SHeprusl. OKCIIEPUMEHTAIIBHOE OIPEACIICHHUE

3 | as omeprus Kunernueckas u VU3MEHEHHS] KHHETUYECKOW U MOTEHIMAIbHOM
NOTEHIIMAJIbHAs SHEPTUsl. HHEPTUU Tella MPH ero CKaTbIBAHUU 10
IIpeBparieHue oqHOro HaKJIOHHOM Iu1ockocTu. PopMyIMpoBaHUE Ha
BUJIa MEXaHUYECKOU OCHOBE HMCCJIEI0BaHUS 3aKOHA COXPaHEHUs
SHEPruu MEXaHUYECKON YHEPrHUH.
B ApYroi. 3aKoH OO6cykaeHue rpaHull MPUMEHUMOCTH
COXpaHEHMs 3aKOHA COXPaHEHMs YPHEPTHH.
SHEPTUu B Pemenue 3a1au ¢ UCIOIb30BaHUEM

HUrorono  3xmeny 12

PezepBHoe Bpems 3

OBIIEE KOJIMYECTBO 68

YACOB I10
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8 KVIACC

No HaumenoBanue
1/ pa3lienoB U TeEM
i} y4e0HOro

Komnuect
BO
YacoB

[IporpamMmHoOe conepxanue

OcHOBHBIC BUOBI ACATCIIPHOCTH 06yanomec;1

Pa3nea 1. TensioBbIie IBJICHUSA

1. | Crpoenue u
1 CBOICTBa BellleCTBa

OCHOBHBIC TTOJIOKESHUS
MOJIEKYJISIPHO-KUHETUYECK
ON TEOpUU CTPOCHUSA
BemecTBa. Macca u
pa3Mepbl aTOMOB U
MoJieKyJ1. OTBITHI,
MOATBEPKAAIOIINE
OCHOBHBIE ITOJIOKESHUS
MOJIEKYJISIPHO-KUHETUYECK
OM TEOpHH.

Monenu TBEPAOTO,
KUJKOTO U Ta3000pa3HOTO
COCTOSIHUM BellleCTBa.
Kpucrammueckne

U amop(dHbIe

Tena.

OOBsiICHEHHE CBOWCTB
ra3oB, KHUJIKOCTEH U
TBEPJIBIX TEJ HA OCHOBE
MOJIOKECHU I
MOJICKYJISIPHO-KMHETHYECK
ol Teopun. CMayuBaHUE U

HabGnronenue u nHTepnpeTaiysi OmnbITOB,
CBU/JIETEHCTBYIOIIUX 00 ATOMHO-
MOJICKYJIIPHOM CTPOEHUU BEIECTBA: OIBITHI C
PacTBOPEHUEM PA3IMYHBIX BEIIECTB B BOJIC.
Pemienue 3aa4 1mo oleHUBaHUIO

KOJMYECTBA ATOMOB HJIM MOJIEKYJI B

eauHuIle 00bEMa BEIIECTBA.

AHaJM3 TeKCTa APEBHUX aTOMHUCTOB
(manpumep, dparmenTa mosmsl Jlykpeuus «O
MIPUPO/JIE BEIICH») C U3T0KEHUEM
000CHOBaHUN aTOMHOM THIOTE3bI (CMBICIIOBOE
gyreHue). OneHka yoeauTeIbHOCTH 3THX
000CHOBaHUM.

OOBsicHeHHe OPOYHOBCKOTO JIBH)KCHHS,
sBieHUs. AUPQY3UU U Pa3IHInil MEXITy HUMH
HA OCHOBE MOJIOXKEHUN MOJIEKYJISPHO-
KHMHETUYECKOW TEOPUU CTPOCHUS BEIIECTBA.
OOBsiCHEHHE OCHOBHBIX Pa3IN4Mil B
CTPOEHHUHU Ta30B, )KUAKOCTEH U TBEPIBIX TEI

C UCHOJIb30BAHUEM IOJIOKECHUHN
MOJIEKYJISIPHO- KMHETHYECKON TeOpuun
CTPOCHUS BEIIECTBA.
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[TpoBeneHue u 0ObSICHEHHE ONBITOB,
JEMOHCTPUPYIOIINX KaWUIIPHBIC SIBICHUS
U SIBJICHUE CMAa4VBAaHUS.

OOBbsICHEHHE POJIU KaMJUIAPHBIX SIBICHUI
JUISL TOCTYILJIEHUS BOJBI B OPraHU3M
pactenuii. HaGmonenue, nposenenue u
OOBSICHEHHE OMBITOB MO HAOIIOJICHUIO
TEIJIOBOTO PACUIMPEHUS Ta30B, )KUIAKOCTEN U
TBEPABIX TeJ. OOBsICHEHNE COXPAHEHUS
00BEMaA TBEPIBIX TeJl, TEKYUECTH KUIAKOCTH
(B TOM umcIie, pa3HULBI

B TEKY4€CTH I Pa3HbIX

XKUAKOCTEN), NaBJICHUSA rasa.

IIpoBeeHuE OMNBITOB, JEMOHCTPUPYIOIINX
3aBHCUMOCTb JaBJIEHUS BO3/lyXa OT €ro 00bEMa
Y HarpeBaHUs WIHN OXJIAKACHUS, U UX
OOBSICHEHHE Ha OCHOBE aTOMHO-
MOJIEKYJIIPHOT'O YUEHHUSL.

=

TermioBele MPOLIECCHI

21

Temnepatypa. CBs3b
TEMIIEpaTyphl CO
CKOPOCTBIO TEILIOBOTO
JBUKECHHS YacCTULL.
BuyTpenHss 3HEprus.
CrocoObI M3MeHEeHUs
BHYTPECHHEUN SHEPTUU:
Teryonepeaya u
COBEpILICHHE PadOTHI.

O06o0cHOBaHME TIPABHIT H3MEPEHUS
teMriepatypbl. CpaBHEHHE pa3IMYHbIX
CIIOCOOOB M3MEPCHHMS U IIKAJI TEMITEPATYPHI.
Habmonenue 1 00bsICHEHHUE OTIBITOB,
JIEMOHCTPHUPYIOITUX U3MEHECHHUE
BHYTPCHHEH DHEPTHH Tejla B pe3yibTaTe
TeIUIoNepeau U padoThl BHEITHUX CHJI.
HaOmronenne n 00bsICHEHUE OMBITOB,
00CyX/IeHHE MPAKTUYECKUX
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TEIJIONPOBOAHOCTb,
KOHBEKIIUSI, U3TyUEHUE.
KonuuecTBo TeNI0ThI.
Y nenpHas
TEILIOEMKOCTh
BelecTna. TemioooMeH
U TEIJIOBOE
paBHOBECHE.
YpaBHEHHE TEITIOBOTO
Oananca. I1naBnenue u
OTBEp/ICBAaHUE
KPUCTAJUTHYECKUX
BEIIIECTB. Y IeJIbHas
TEIUIOTa TIJIaBJICHUS.
[TapooGpazoBanue u
KOHJICHCAIVs.
Hcnapenune. Kunenue.
VY nenbHas TeruioTa
napooOpa3oBaHMUsL.
3aBHCHMOCTh
TeMIepaTypbl KUIIEHUS
OT aTMOC(EPHOTO
JTaBJICHUS.

Bnaxnocts

BO3/lyXa. DHEPTUs
TOILTHBA.

VY neapHas

JEMOHCTPUPYIOIIUX Pa3IUYHbIE

BUJIbI TETUIONEpEIayuu:
TEIJIONPOBOAHOCTh, KOHBEKLHUIO,
U3ITyYEHHUE.

HccnenoBanue siBiIeHUs TEII000MeEHa

npu CMCUIMBAHUN XOJ'IOI[HOﬁ u I‘Opﬂ‘lCﬁ BO/JbI.

Habntonenue ycTaHOBJICHHSI TETIOBOTO
PaBHOBECHSI MEXy TOpsiueit U XOJIOHOU
BOJIOH.

Omnpenenenue (M3MEpPEHUE) KOJIMUECTBA
TETJIOTHI, TTOJTYYEHHOTO BOJIOU MpU
TEIJI000MEHE ¢ HArpeThIM METaJUTMUYECKUM
UTHUHIIPOM.

Onpenenenue (U3MEpEHUE)

yIIeTbHON TETIOEMKOCTH

BEIIECTBRA.

Pemenue 3a1a4, CBI3aHHBIX C
BBIYHCIICHUEM KOJIMYECTBA TETUIOTHI U
TEIUIOEMKOCTH

IPH TETIO0OMEHE.

AHalM3 CUTyaluid MPaKTHYECKOro
HCII0JIb30BaHUS TEIUIOBBIX CBOWCTB BEIIECTB
U MaTepHalioB, HAIIPUMED, B LEJIIX
SHEProcOEePeKEHUS: TETUIOU30ISAIINS,
sHeprocOeperarome Kpolliy,
TEPMOAKKYMYJIATOPHI U T. II.
HabGntonenue siBneHnit ucnapeHust

42



3aInTa
OKpY Karolen
Cpensbl.

3aKOH COXpaHEHHU U
peBpaLLECHUS
SHEPTUU B TEIJIOBBIX
npoleccax

MOJIEKYJIIPHOTO YUCHHS.
Hab6ntonenue u o0bsIcHeHHE mpoiiecca
KUTICHUS, B TOM YHCJIE 3aBUCUMOCTH
TEMIEpaTypbl KATICHUS OT JIaBJICHHUSL.
Omnpenenenue (M3MEpPEHUE)

OTHOCHUTEIHHOHN BIIKHOCTH BO31yXa.
Habmonenne nporiecca TaBIeHHs
KPHUCTAJNINYECKOTO BEIIECTBA, HATIPUMED,
apna. CpaBHEHHE TPOIIECCOB TUIABICHUS
KPUCTAJUIMIECKHUX TE ¥ pa3MIATICHHUS

NIpU HarpeBaHUH aMOP(HBIX Tell.
Omnpenenenue (M3MepeHUE) yIEIbHOM
TETUIOTHI TUIABJICHUS JIBJIA.

OOBsiCHEHNE SIBIICHUH TIJIABJICHUS

U KPHUCTAJUTU3AI[MN Ha OCHOBE

aTOMHO- MOJICKYJIIPHOTO YUCHHSI.

Pemrenue 3ama4, CBSI3aHHBIX C BRIYUCICHUEM
KOJIMYECTBA TETUIOTHI B IPOIIECCax
TETUTIOTICpEIavy MPH TUIABJICHUH U

KpucTtaJuin3aluu, UCIIapCHUHN U KOHACHCAIlUH.

AHalM3 CUTyaluid MPaKTHYECKOro
MPUMEHEHHUS SIBJICHUI IUIABICHUS U
KpUCTAJUTU3aLMY, HAPUMEp, MOJIyYEeHUE
CBEPXUUCTBIX MaTE€pHUAJOB, COJEBas rpeyika u
Ap.

AHanu3 paboTbl U 00BSICHEHUE

MPUHIHUIIA JAEUCTBUS TEIJIOBOTO
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BBIJICJISIFONIETOCS MPU CTOPAHUU
pa3IuyHbIX BUIOB ToruuBa, U KII]
JIBUTATEJSI.
OO6cyxIeHrne FKOJTOTHYECKUX OCIEACTBUN
WCII0JIb30BaHUS JIBUTATEJICH BHYTPEHHETO
HUroromo 3nmemy 28
Pa3nen 2. DiekTpuyecKkue U MATHUTHBIE SIBJICHUSA
2. | Daekrpuyeck 7 DneKTpu3auus Te. Habutonenue u npoBeZieHUe OIbITOB
1 ue 3apsiibl. JIBa pona 0 DJICKTPU3AIUY TEJ MPU CONTPUKOCHOBEHHUH
3apspKeHHBIC TeTa AJIEKTPUYECKUX 3apsI0B. U UHIYKITACH.
U UX BzauMmoneiictBue HaOmnronenme 1 00bsiCHEHNE B3aUMOIEHCTBUS
B3aUMOJICUCTBUS 3apsiKEHHBIX TEJ. OJTHOMMEHHO U PA3HOUMEHHO 3apPsHKEHHBIX TETl.
3akon Kynona OObsicHeHHE MTPUHIUNIA IEUCTBUS
(3aBHCUMOCTb CHJIBI AJIEKTPOCKOMA.
B3aUMOJIEVCTBUS OOBbsiCHEHHE SIBICHUMN AJIEKTPU3AIUN
3apsyKEHHBIX TEll IIPU COMPUKOCHOBEHUH TEIl U
OT BEJIMYMHBI 3apsSIA0B U WHIYKIWEH C UCIOJIb30BAHUEM 3HAHMIA
pPacCTOSIHUSA MEXITY O HOCHUTENSAX DJIEKTPUUECKUX 3apsii0B B
TeJaamMu). DNEKTPUIECKOE BEIIIECTBE.
ToJIe. Pacno3naBaHue n 00bsICHEHUE
Hanpsixk€HHOCTH SABJIEHUW DJIIEKTPU3ALNUU B
AJIEKTPUYECKOTO TTOJIA. MMOBCeIHEBHOM xn3HU. HaOmronenne
[TpuHuun 1 00bSICHEHUE OIIBITOB,
CyHepIOo3UINU WJUTFOCTPUPYIOIIMX 3aKOH
AIEKTPUUECKUX MOJEH COXpaHEHUS JIEKTPUUYECKOTO 3apsija.
(Ha KaYeCTBEHHOM Hal6ntoneHnue onsIToOB 110
yposHe). Hocurenn MOJEIUPOBAHUIO CUJIOBBIX JTUHUMN




JTUABJICKTPUKH. 3aKOH
COXpaHECHUS
AIEKTPUYECKOTO 3apsiaa

N

IlocToAHHBIN
AIEKTPUIECKUI
TOK

20

DIIEKTPUUYECKUI TOK.
YcnoBus
CYIIECTBOBAHUSI
3JIEKTPUYECKOTO TOKA.
Hcrounuku
MOCTOSTHHOT'O TOKa.
JlenicTBus
AJIEKTPUUECKOTO TOKA
(TerioBoe,
XUMHYECKOE,
MAarHuTHOE).
DIIEKTPUUYECKUN TOK
B JKUJIKOCTSIX U

rasax.

DneKTpuyecKast

LCTIb.

Cuna Toxka.
DIIEKTPUYECKOE
HaIpsoKEHUE.
CormnpoTuBieHue
MIPOBOJAHUKA. Y AEIBHOE
CONPOTHUBIICHUE
BelecTra. 3akoH Oma
JIJISL y9acTKa 1CTIH.

Hab6ntonenue pa3auyHbIX BUOB
JEUCTBUS AJICKTPUUECKOTO TOKa U
oOHapy>XeHHE ITUX BUIOB JICUCTBUS B
MOBCETHEBHOM KU3HMU.

HabutoneHre BO3HMKHOBEHHSI Ta30BOTO
paspsijia v SJIEKTPUUECKOTO TOKA B JKHJIKOCTU
COopKa U UCIIBITAHUE ATEKTPHUICCKOM
I[ENU MOCTOSHHOTO TOKa.

M3mepeHne CUilbl TOKa aMIIEpMETPOM.
H3mepenue 3JeKTpUuIecKoro
HaIPSKEHUSI BOJIBTMETPOM.
[IpoBenenue u 0OBSICHEHHE OTBITOB,
JEMOHCTPUPYIOIINX 3aBUCUMOCTD
AIEKTPUYECKOT0 CONPOTUBIICHUS MPOBOJHUKA
OT €ro IJIMHBI, TUIOLAAN OTEPEYHOro
CEUYEHUsl U MaTepuana.

HccnenoBaHue 3aBUCUMOCTH CUIIbI
TOKA, ITPOTEKAIOLLET0 Yepe3 PE3UCTOD,
OT COIIPOTUBIICHHSI PE3UCTOPA U
HaIpsHKEHUSI Ha pe3UCTOpeE.

[IpoBepka npaBuiIa CIOKECHUS
HaIpPsKEHUN MPU MOCJIEe10BATEIbHOM
COCIMHEHUH JBYX PE3HCTOPOB.
[IpoBepka mpaBuia A CUIIbI TOKa
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noTpedouTenn
3JIEKTPUYECKON
SHEPruu B OBITY.
KopoTtkoe 3ambikanue

AHaIINM3 CUTyalu MOCIEN0BATENBHOTO U
NapajuIEIbHOr0 COEINHEHHUS

MIPOBOJAHUKOB B JIOMAIIIHUX

AIEKTPUUECKUX CETHX.

Pemrenne 3a1a4 ¢ UCTIONB30BaHUEM 3aKOHA
Oma u ¢popMy1 pacuéra 3JIeKTPUIECKOrO
CONPOTUBJIEHUA MPU TOCIIEIOBATEIILHOM U
NapajuieIbHOM COEITMHEHUH MTPOBOJHUKOB.
Onpenenenne pabOThI AIEKTPUUECKOTO
TOKa, MPOTEKAIOIIETO YepE3 PE3UCTOP.
OmnpenesieHne MOIUTHOCTH JIEKTPUYECKOTO
TOKa, BBIIEISIEMON Ha PE3UCTOPE.
HccnenoBaHue 3aBUCUMOCTH CUJIBI TOKA YEPE3
JAMIIOYKY OT HANpPSHKEHUS! HA HEW.
Omnpenenenue KII/] narpeBatesns.
HccnenoBanue npeodpazoBaHus

SHEPIUHU IPU MTOABEME IPy3a
AIIEKTPOJIBUTATEIIEM.

OObsiCHEeHHE YCTPONCTBA U MPUHITUTIA
JEUCTBUS TOMAIIHUX JIEKTPOHATPEBATENBHBIX
nprbopoB. OOBSICHEHNE MPUINH KOPOTKOTO
3aMBIKaHUs ¥ MIPUHIUIIA JEUCTBUS [IABKUX

N

MarHuTHBIC SIBJIICHUS

ITocTossHHBIC
MarHUTHI.
Bzaumoneiictue
ITIOCTOSTHHBIX
MarHuTOB.

HccaenoBanne MariuTHOTO
B3aMMOJICHCTBUSI MOCTOSHHBIX MAarHUTOB.
N3y4yeHre MarHuTHOTO TOJISl OCTOSIHHBIX
MarHUTOB TIPU UX O0BEIMHEHUHN U
pazneneHuu. KccnemoBanve MarHUTHOTO
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Y €0 3HAUYCHUE JJIA
»)kn3HU Ha 3emiie. OnbIT
Opcrena. MarautHoe
MOJIE DJIEKTPUUYECKOTO
TOKa.

[Ipumenenune
3JIEKTPOMArHUT

OB

B TEXHHUKE.

JlenicTBHe
MAarHUTHOTO IOJIS

Ha MPOBOJIHUK C
TOKOM.
DIIEKTPOIBUTATENh
ITOCTOSTHHOI'O TOKA.
Hcnons3oBanue
AJIEKTPOABUTATEI

en

B TEXHUYECKHUX
YCTPOWCTBAX W Ha
TPaHCIIOPTE

MOCTOSIHHBIX MAarHUTOB.
N3ydyeHne MarHuTHOTO TOJISI TOCTOSTHHBIX
MarHuTOB MPU UX 00HETUHEHUH U
pasgenenuu. [IpoBeneHue onpITOB MO

BU3YyaJIM3allUU IT0JIA IMMOCTOSAHHBIX MAIrHUTOB.

N3ydenue siBIICHUS HAMarHUYMBAHUS
BeliecTBa. MccnenoBanue ecTBus
AIEKTPUUECKOrO0 TOKA Ha MAarHUTHYIO
CTpPEJIKY.

[TpoBeieHE ONBITOB, IEMOHCTPUPYIOLIUX
3aBUCUMOCTh CHUJIbI B3aUMOJICHCTBUS
KaTYIIKH

C TOKOM M MarHuTa OT CUJIbI U HaNpaBJICHUS
TOKa B KaTYIIIKE.

AHanu3 CUTyaluii TPaKTUYECKOTO
MIPUMEHEHHS 3JIEKTPOMArHUTOB (B OBITOBBIX
TEXHUYECKUX YCTPOMCTBAX,
MIPOMBIIIICHHOCTH, METUIIHE).

N3ydeHne neicTBrUs MarHUTHOTO

IOJI1 HAa MIPOBOJHUK C TOKOM.

N3yueHnne JICVUCTBUS
sanektpoasurarens. M3mepenne KII/]
AJIEKTPOIBUTATEIILHON YCTAHOBKH.

N

DNEeKTpOMarHuTH
ast MHITYKITUSI

OnbiThl Dapajes.
SIBnenue
AIEKTPOMAarHUTHOU
uHaykuuu. [IpaBuino

OMnBITHI IO UCCIEIOBAHUIO SIBJICHUS
3JIEKTPOMArHATHON WHIYKIIHH:
HCClIeI0OBaHUE M3MEHCHHMH 3HAUCHUS U
HamnpaBJICHUSI UHAYKIIMOHHOTO TOKA
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CnocoObl nomy4yeHus

AJIEKTPUYECKOHN
SHEPIuMu.
DIIEKTPOCTAHIINHU
Ha

Uroro no pazaeny 36

Pe3epBHOE Bpems 2

OBUIEE KOJIMYECTBO 68

YACOB I10
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9 KJIACC

No HanmenoBanue
n/ pa3zienoB U TEM
it y4eOHOro

Komnuect
BO
YacoB

[IporpamMmHoOe conepxanue

OcHOBHBIC BUOBI ACATCIIPHOCTH 06yanomec;1

Pa3zgea 1. Mexanndeckue siBJIeHUA

1. | Mexanuueckoe
1 IBIDKEHHE U
CHOCOOBI €ro
OITMCAHUSA

10

MexaHu4eckoe
JIBIDKEHHE.
MarepuanbHasi TOUKa.
Cucrema orcuéra.
OTHOCHTEIIFHOCTD
MEXaHUYECKOT'O
IBWOKEHUs. PaBHOMEpHOE
MPSAMOJIMHEHOE
JIBIOKECHUE.
HepaBrnomepHoe
MPSAMOJIMHEMHOE
nBxkeHue. Cpenasis u
MTHOBEHHAsi CKOPOCTh
TeJla MPpU HEPABHOMEPHOM
JIBUKECHUU. Y CKOPEHHUE.
PaBHOyCKOpeHHOE
IPSIMOJIMHEHOE
nBrxeHue. CeoOogHOE
rajcHHE.

Ombrtel Nanuies.
PaBHOMEpHOE
JIBIDKCHHE TI0

AHalM3 1 00CYXJIEHUE Pa3InYHbIX
MPUMEPOB MEXAHUYECKOTO JIBHXKCHUSI.
OO6cyxIeHre rpaHull MPUMEHUMOCTH MOJICTTH
«MaTepuajbHas TOUKa.

Ornucanre MEXaHUYECKOTO JIBHXKCHUS
pa3IMuHbIMU crioco0amu (ypaBHEHHE,
tabnuia, rpaduk).

AHaJIN3 )KU3HEHHBIX CUTYalHUi, B KOTOPBIX
MPOSIBISIETCS] OTHOCUTEIBHOCTD
MEXaHUYECKOTO JIBUKECHUSI.

HabmroneHrne MexaHu4ecKoro ABMKCHHUS
T€Ja OTHOCUTEIBHO Pa3HBIX TEN OTCUETA.
CpaBHeHME IMyTeN U TPACKTOPHUI IBUKEHUS
OJIHOTO U TOTO € TeJia OTHOCUTEILHO
pa3HBIX TEJ OTCYETA.

Amnanu3 tekcra ["anunes 00
OTHOCUTEJIBHOCTU JIBUYKECHUS; BBITIOJIHEHHE
3aJlaHU| 10 TEKCTY (CMBICIOBOE UTEHHUE).
Omnpenenenue cpeaHen CKOpPOCTH
CKOJIbKEHUsS] OpyCKa WM IBUKEHUS IIapUKa
10 HAKJIOHHOW TIOCKOCTH.

AHanu3 1 00CyXJIeHHEe CIIocO00B
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LlenTpocTpemuTenbH
0€ YCKOpEHHue

npUOIMHKEHHOTO ONIPEETICHUS
MIHOBEHHOM CKOPOCTH.

Omnpenenenre CKOPOCTH PaBHOMEPHOTO
JBIDKECHUS (IIIapUKa B KUIKOCTH,
MOJIETN 3JIEKTPUYECKOI0 aBTOMOOWIIS U
T. IL.).

Onpenenenue myTH, IPONIEHHOTO 3a
JAHHBIA MPOMEXKYTOK BPEMEHHU, U CKOPOCTH
Tena

1o rpauKy 3aBUCUMOCTH ITyTH
PAaBHOMEPHOTO JBM)XCHHS OT BPEMEHH.
OO6cyx1eHre BO3MOXHBIX TPUHIIUIIOB
JEUCTBUS IPUOOPOB, U3MEPSIOIINX
CKOpOCTb (CIUOMETPOB).
Brrunciienue myTyd U CKOPOCTH TpU
PaBHOYCKOPEHHOM MPSIMOJIMHEHHOM
JBUKECHUU Tea.

OrnpeneneHne NpONRAEHHOTO TyTH U
YCKOPEHUsI IBMKEHUS Tella Mo rpauKy
3aBUCUMOCTH CKOPOCTH PaBHOYCKOPEHHOIO
NPSIMOJIMHETHOTO JBUKEHHUS Tella OT
BPEMEHU.

IIposepxa cunomeswl: eciu

npuU pagHOYCKOPEHHOM OBUICEHUU

0e3 HauanbHOU CKOPOCMU NYMU
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Onpenenenre yCKOpeHus Tena

IPU PAaBHOYCKOPEHHOM

JBIDKCHUM TI0 HAKJIOHHOU

IIJIOCKOCTH.

HN3mepenune nepuoaa U 4acTOThI
oOpalleHust Teja o OKPY>KHOCTH.
OmnpeneneHne CKOpOCTU

PaBHOMEPHOTO JBIKECHHUSI TeJia 10
OKPY>KHOCTH.

Pewrenue 3a1a4 Ha onpeneneHme
KMHEMATUYECKUX XapaKTEPUCTHK
MEXaHWYECKOTO JBMYKCHUSI Pa3IMUHbIX
BUJ0B. Pacro3naBanue u npuOImkEHHOE
ONMCAHUE PA3JINYHBIX BUJIOB
MEXaHUYECKOTO ABUKEHHUS B IPUPOJIE U

=

B3aumoneiictBue Tei

20

[TepBrrit 3aKOH
HeroTona. Bropoi
3aKOH HproroHa.
Tpetuii 3aKOH

Hrerorona. [TpuHIMN
CYHEPIO3UIUU CUIL

Cuina ynpyroctu. 3aKoH
I'yka. Cuna TpeHus: cuia
TPEHUS CKOJIbKEHUS, CUjla
TPEHUS MOKOS, IPYTUe
BUJIbI TPEHUSI.

Cuna TsKecT u

Hab6mronenue u 06cyKaeHue OrbITOB

C IBM)KCHHEM TeJia PY YMCHBIICHUN
BJIUSHUS JAPYTUX TEJ, IPEIATCTBYIONIUX
JIBHYKCHUIO.

AHnanm3 Tekcra ["anuies ¢ onucanueM
MBICJICHHOTO SKCIIEPUMEHTA,
000CHOBBIBAIOIIETO 3aKOH HHEPIINH;
BBHITIOJTHCHHE 3aJaHUH 110 TEKCTY
(cMBICIIOBOE YTEHUE).

OO0cyxaeHue BO3MOYKHOCTH
BEITIOJIHCHHSI ~ 3aKOHA  HMHEPIHH B
Pa3JIMYHBIX CHCTEMaX OTCYETA.
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Y ckopeHue cBOOOTHOTO
najeHus. JIBmxeHue
rmaHeT Bokpyr CoJiHiia.
[IepBas kocmuyeckas
CKOPOCTb.

Hesecomocts n
neperpysku. PaBHoBecue
MaTepuaibHON TOYKHU.

AOCOIIOTHO TBEPIOE TEIIO.

PaBHOBecue TBEpHOrO
TeJIa C 3aKPEIUIEHHON
OCBhIO BpaleHus. MOMEHT
CHUJIBI.

LenTp TsxecTH

SBJICHUM, POUCXOSIIUX B CUCTEME OTCUETa
«Tenexka» npu e€ paBHOMEPHOM

U YCKOPEHHOM JIBUYKCHUU

OTHOCHUTEJIbHO KaOWHEeTa (PU3HKHU.
JlencTBus ¢ BEKTOpaMH CHIL:

BBHITIOJIHEHUE 3aJIJaHUMN T10 CJIIOKEHUIO U
BBIYUTAHUIO BEKTOPOB.

Habumtonenue u/muinm npoBeieHre ONbITOB,
JIEMOHCTPUPYIOIINX 3aBUCUMOCTD
YCKOPEHUS Teja OT MPUJI0KEHHOU K HEMY
CUJIBI 1 MacChI TeJa.

AHanm3 1 00BbSICHCHHUE SIBIICHUI

C UCIOJIb30BaHUEM BTOPOTO 3aKOHA
HrroTona. Pemenue 3amay c
UCIIOJIb30BaHKEM BTOpOro 3akoHa HproToHa
U TIpaBUJIA CJIOKEHUS CUJL.

Omnpenenenne KECTKOCTH MPY>KUHBI.
AHanmu3 cuTyaluii, B KOTOPbIX
HaOMogaroTes yrpyrue aehopmaruu, 1 ux
OOBsICHEHHE

C UCIOJIb30BaHUEM 3aKoHa ['yka.

Pelienue 3aa4 ¢ UCTOIB30BaHUEM

3akoHa ['yka.

HccnenoBanue 3aBUCUMOCTH CUJIbI TPEHUS
CKOJIbKEHUS] OT CHJIbI HOPMAJIBHOTO
napieHusa. OOCyXJIeHHe pe3yIbTaTOB
UCCJIEI0BAHMUSL.
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Pemenune 3aga4 ¢ MCIOIL30BaHUEM

GbOpMYIIBI ISl CUJIBI TPEHUS CKOJIBKEHUSI.

AHanu3 IBMKEHUS TEJI TOJBKO MO/
JIEHCTBUEM CHJIBI TSDKECTH — CBOOOIHOTO
MMaJICHUS.

OOBsicCHEHHE HE3aBUCUMOCTH
YCKOPEHUSI CBOOOJTHOTO TMAaJIeHUS OT
MaccChl Tena.

Orenka BEJIMYMUHBI CHUIIBI
TATOTEHUS], JEUCTBYIOLIEU MEXKIY
JIBYMs TeJlaMu (JJ1s1 pa3HbIX Macc).
Ananu3 nBMKeHus HeOECHBIX

TEJI T10J1 JEHCTBUEM CHJIbBI
TATOTCHUS

(C MCTOJIb30BaHUEM
JIOTIOJTHUTEIbHBIX MCTOYHUKOB
uHopMarmm).

Pemenue 3a7a4 ¢ UCIojb30BaHUEM
3aKOHAa BCEMHUPHOI'O TATOTECHUS U
bopMy Bl

JUIS pacu€Ta CUIIbI TAKECTH.

AHaJlU3 OPUTUHAIBHOTO

TEKCTA,

ONKMCBHIBAIOIIETO MPOSBJICHUS 3aKOHA
BCEMHUPHOTO TATOTCHUS; BHIIIOJIHEHUE

3aJlaHUN 10 TEKCTY (CMBICIIOBOE YTEHUE).

HabGntonenue u o0cyxieHue OnbITOB
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AHanu3 cuil, JEUCTBYIOIIUX Ha
TEJ0, MOKOSIIEECs Ha OTOopeE.
OmnpesienieHre HEHTPa TAKECTU PA3TUUHBIX TE

=

3aKOHBI COXpPaHEHUS

10

Nmnynsc Tena.
HN3meHenune umirymsca.
Nmnynse cunbl. 3akoH
COXpaHEHUSI UMITYJIbCA.
PeaktuBHOE NBHKEHHE.
Mexanunueckas paboTa u
MOIITHOCTh. PabGoTa cun
TSDKECTU, YIIPYTOCTH,
TpeHus. CBs3b YHEPTUH
U paboTHI.
IloTeHmanbHas
SHEprus Tena,
MOJHATOTO HaJ
MTOBEPXHOCTHIO 3€MJIH.
[lorenunanpHas sHEPTUs
C)KATOW MPYKHUHBL.
Kunetnueckas sHeprus.
Teopema 0 KHHETHYECKOMN
SHEPruu. 3aKOH
COXpaHEeHUsI
MEXaHHYECKON SHEPrun

Habmonenue u o0CyXI€HUE OIBITOB,
JIEMOHCTPUPYIOIIUX TIepeady

UMITYJIbCa

NIpY B3aMMOJICHCTBUH TEJN, 3aKOH
COXpaHEHUS UMITYJIbCa TPU aOCOFOTHO
YIIPYroM ¥ HEYIPYroM B3aWMOJICHCTBUU
Tel.

AHanu3 CUTyaluil B OKpykKaroiieu

KU3HU C UCTIOJIH30BAHNEM 3aKOHA
COXPaHEHHs UMITYJIbCA.

PacrioznaBanue siBjIeHUS

PEaKTUBHOTO JBUKEHUS B IPUPOJIC

U TEXHHKE.

[IpumeHeHne 3aK0Ha COXpPAHEHUS UMITYJIbCa
JUTS pacy€Ta pe3yJbTaTOB B3aUMOJICHCTBUS
Ten (Ha MpUMeEpax HEyMpyroro
B3aMMO/JICUCTBUSA, YIPYTOTo IIEHTPAIHLHOTO
B3aMMOJICHCTBHS IBYX OJMHAKOBBIX TET,
OJTHO M3 KOTOPBIX HETIOJIBUKHO).

Pemienue 3amau ¢ UCTIONB30BaHUEM
3aKOHA COXPaHEHUS UMITYJIbCA.
Omnpenenenue paboThI CUJIBI
YIPYIrOCTA TIPU TMOABEME TIpy3a C
WCIIOJIb30BAHUEM  HETOJIBIDKHOTO U
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M3mepenne KUHETUYECKON YHEPTUU

TeJla 10 JJIMHE TOPMO3HOIO Iy TH.
OKCIIEPUMEHTAIBHOE CPAaBHEHUE U3MEHEHUS
IIOTEHIIMAIIBHON U KHUHETUYECKON DHEPIUn
TeJIa MPU JIBUKEHUHU 110 HAKIIOHHOMN
IIJIOCKOCTH.

OKCIepUMEHTaIbHAs MPOBEPKA

3aKOHA COXPAHEHUS MEXaHUYECKOU
DHEPTUU TMpPHU CBOOOHOM MaJICHUU.
[IprMeHeHre 3aKOHA COXPAHEHUs
MEXAHUYECKOW SHEPIUU I pacuéra
MOTCHIMAIIBHON U KWUHETUYECKON SHEPTUM
tena. Pemenue 3a1a4 ¢ UCIIOIB30BaHUEM

HUroromno 3peny

40

Pasznen 2. Mexannuyeckue KoJ1e0aHUSA U BOJTHBI

2.

1

MexaHuueck
ue
KoJIcOaHus

7

KomnebarenbHoe
nBrkeHue. OCHOBHEIE
XapaKTePUCTUKHU
KoJIeOaHM: TIEPHO/I,
4acToTa, aMILUIUTY/IA.
MareMaTHYeCKHN U
MPYKUHHBIN
MAasITHHUKH.
[IpeBpamienue
SHEPrUU MPHU
KOJIe0aTEILHOM
JIBADKCHUH.

HaOmronenune konebaHmii o IEUCTBUEM
CHJI TSDKECTH W YIPYTOCTH U 0OHApyKEHUE
MO0TI00HBIX KOJICOAHHI B OKPYIKAIOIIEM
MUpe.

AHanm3 KoyiebaHui rpy3a Ha HUTH

U Ha npyxuHe. OnpeaeneHue

YaCTOTHI

KojeOaHui MaTeMaTHYECKOTO U
MPY>KHHHOT'O MasTHUKOB.

HaOimonenue n oObsicHeHNE

SIBJICHHSI pE30HAaHCA.

HccnenoBaHue 3aBUCUMOCTH TIEPHOJIA
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[TpoBepka HE3aBUCUMOCTH TIEPUOIA

KoJie0aHMil TPpy3a, MOABEIICHHOTO K JIEHTE, OT

Macchl Tpy3a. Habmronenue u oocyxaeHue
OTIBITOB, JIEMOHCTPUPYIOIINX 3aBUCUMOCTb

nepuoja KonedaHui Npy>KMHHOTO MasiTHUKA

OT MAacCChl T'py3a u KECTKOCTH MPY>XHUHBIL.
HpI/IMeHeHI/Ie MaTeMaTH4YCCKOI'O

MPY>KUHHOTO MasiTHUKOB B KQUECTBE MOJIECNIEN
JUIsL ONHMCAaHUsI KOJeOaHWM B OKpY’KaroIiem

MUpe.
Pemenue 3azay, CBSI3aHHBIX c
BBIYMCJICHUEM WJIM OIICHKOM  YacTOTHI

NN

Mexaauueck
W€ BOJIHBI.
3BYyK

MexaHU4YeCcKHE BOJHBI.
CBoiicTBa MEXaHUYECKHUX
BOJIH. [IpoaosibHbIE 1
MOTNIEPEYHBIE BOJIHBI.
JlmMHa BOJIHBI U CKOPOCTh
€€ pacrpOoCTpAHCHUS.
MexaHnyeckue

BOJIHBI B TBEPAOM

TEJe, CCHCMHYECKUE
BOJIHBL.

3ByK. ['poMKOCTB 3ByKa
Y BBICOTA TOHA.
OTtpaxeHue 3ByKa.
HNudpa3Byk u
YIBTPa3BYK

OO6Hapy>keHHe U aHaJIU3 BOJTHOBBIX
SIBIIGHUN B OKPY’KaIOIIEM MUDE.
Habmonenue pacnpoctpaHeHUs
MPOJIOJIBHBIX U TIOTIEPEYHBIX BOJIH (Ha
MOJIETIN) U OOHApY)KEHUE aHATIOTUYHBIX
BUJIOB BOJTH

B NpUpoze (3BYK, BOJIHBI HA BOJE).
Brluncnenue JUIMHbI BOJHBI U
CKOPOCTH PacIpOCTPaHEHUS

3BYKOBBIX BOJIH.

DKCnepUMEHTAIBHOE OMPeIeNICHNE
TPaHUI] YaCTOTHI CIBIIIMMBIX 3BYKOBBIX
KoJIeOaHu .

HabGntoneHue 3aBUCUMMOCTH BBICOTHI 3BYKa
OT 4acTOTHI (B TOM YHCIIE, C
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AHan3 OpUrHHAIBHOTO TEKCTA,
TIOCBSIIIIEHHOTO HCIOJBE30BAHUIO 3BYKa (MITH
yJIBTPa3ByKa)

B TEXHUKE (IXOJIOKAIHS, YIbTPA3BYK

B MEIHIIMHE U JIp.); BHITOTHEHHUE

HUroromo 3nmemy 15
Pa3nen 3. JiieKTPOMarHuTHoOE 1oJIe U JIEKTPOMATHUTHbIE BOJHBI
3.1 | DaekTpoMarHuTH 6 DIEeKTPOMarHuTHOE TOJIe. [TocTpoenue paccyxaeHui,
o€ ToJIE U DJIEKTPOMArHuTHBIC 00OCHOBBIBAIOIIIUX B3aUMOCBSI3b
AIIEKTPOMArHUTH BOJTHBL. CBO¥CTBA AIEKTPUYECKOTO M MAarHUTHOTO TIOJIEH.
bIC BOJIHBI AJIEKTPOMArHUTHBIX BOJIH. DKCIEepUMEHTATBHOE U3yUYeHUE
[xamna CBOMCTB 3JICKTPOMArHUTHBIX BOJIH (B
AIEKTPOMArHUTHBIX TOM YHUCJI€ C TIOMOITBI0 MOOUIIEHOTO
BoJiH. Micnionb30BaHue TenedoHa).
AIEKTPOMArHUTHBIX BOJH AHaIM3 peHTreHOBCKUX
JUTSL COTOBOM CBSI3H. CHUMKOB Y€JIOBEYECKOI'0
DNeKTpoMarHuTHas OpraHu3ma.
npupoga ceera. CKOpocTb AHaJIM3 TEKCTOB, OMMCHIBAOIITUX
CBeTa. MPOSIBJIICHUS 3JIEKTPOMArHUTHOTO
BosHOBBIE CBOIICTBA CBETA U3IIyYEHUs B IPUPOJIE: KUBBIE OPraHU3MBI,
U3IIyYeHUs] HEOECHBIX TN (CMBICIIOBOE
YTEHHUE).
Pacno3HaBaHue U aHaIU3 pa3IMYHbIX
MPUMEHEHHI 3JIEKTPOMATrHUTHBIX
BOJIH B TEXHUKE.
N3ydeHue BOJTHOBBIX CBOVCTB CBETA.
Hroromo  3memy 6
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Pa3nea 4. CBeToBbIE AABJICHUSA

4.

1

3aKOHBI
pacrpocTpaHeH
Us CBETa

JlydeBast Mozenb

ceera. Mcrounnku
CBETA.

[Ipsamonunennoe
pacIpoCcTpaHEHHE CBETA.
3atmenusa CoJHIa u
JIynbl. OTpakeHHE CBETA.
[Tnockoe 3epkano. 3akoH
OTPa)KE€HHUS CBETA.
[IpenomiieHue cBeTa.

3aKoH MMpCIIOMJICHM: CBCTA.

[TonHoe BHyTpeHHEe
OTpa)KE€HUE CBETA.
Hcnonp3oBaHne NOIHOTO
BHYTPEHHETO OTPAKECHHUS B
ONTUYECKUX CBETOBOJAX

Hab6ntonenue onbITOB, JEMOHCTPUPYIOIIUX
SABJICHUE MPSIMOJUHEITHOTO
pacnpocTpaHeHus: CBeTa (BO3HUKHOBEHHUE
TEHU U MOJIyTEHH),

U UX UHTEPIpETaIus ¢

WCIIOJIb30BAHUEM TOHSITHUSI CBETOBOTO
Jay4a.

OOBsicHEeHHE U MOJISTUPOBAHUE COTHEYHOTO
Y JYHHOTO 3aTMEHMUIA.

HccnenoBanue 3aBUCUMOCTH yTIJIa
OTPaXKEHUSI CBETOBOTO Jiyda OT yrija
NaJICHUS.

N3yueHnne cBOWCTB M300paKeHUs B
IUIOCKOM 3€pKaje.

HaOmnroiene n 00bsICHEHHUE OIBITOB

10 MOJYYEHHIO N300paKeHU B BOTHYTOM
U BBIMYKJIOM 3epKanax. Habmtonenue u
0O0BSICHEHHUE OTBITOB 110 TIPEITOMIICHUIO
CBETa Ha rpaHUlC PA3JIUYHBIX CPE/l, B TOM
qucie

OIIBITOB C ITIOJIHBIM BHYTPCHHHUM OTPAKCHUCM.

HccnenoBanue 3aBUCUMOCTH yIJia
MPEJIOMJIIEHUS OT yTJja MaJieHUs] CBETOBOTO
Jy4a Ha TpaHUlE «BO3LYyX—CTEKIIO».
Pacno3HaBaHue SABIEHUN OTPaKEHUS U
MPEJIOMJICHUSI CBETA B IOBCETHEBHOM

58



4.2 | JIun3el N 6 JIunza. Xop nyueit B [lonyyenue n3o0pakxeHuit ¢ MOMOIIbIO
ONTUYECKUE auH3e. OnTuyeckas coOuMparoIIel U pacCerBalOIIeH JTNH3.
PpUOOPHI cucteMa (poroamnmapara, Omnpenenenue POKyCHOTO pacCTOSHUS U

MHUKPOCKOIIa U TEJIECKOIIa. ONTUYECKOU CHUIIbI COOMpAroNIel TMH3bI.

['ma3 kak ontuueckas AHalM3 yCTPOMCTBA U MIPUHIIUIIA

cucrema. JEUCTBUS HEKOTOPHIX ONTUYECKUX

brnuzopykocTh npubopoB: ¢oToarmnapara, MUKPOCKOIA,

u TEJIECKOTIIA.

JATbHO30PKOC N3yuenue Mojienu ria3a Kak

Th ONTUYECKOU CHUCTEMBl. AHAJIU3 SIBJICHUM
OJIM30PYKOCTU U JTaJTbHO30PKOCTH,

4.3 | PasnoxxeHue 3 Paznosxxenue Genoro crera HaGmronenue pasinoxkeHus 6€10ro
Oenoro ceera B B CIIeKTp. ONbITHI CBETa B CIEKTP.

CIIEKTP Herorona. Cnoxenue Habmronenue u o0bsICHEHHE OMTBITOB
CIIEKTPAJIbHBIX I[BETOB. 10 MOJIyYeHHIO OeJIoro CBeTa MpH
Hucniepcus cBeta CJIIO)KCHHH CBETa Pa3HbIX IIBETOB.
[IpoBenenue n 0OBSICHEHHE OTIBITOB
110 BOCHPUATHIO LIBETA MPEAMETOB IIPU
uX HaOJIIOJICHUH Yepe3 I[BETOBBIC
GbuIBTPHI (IIBETHBIC OUKH)

HUroromno 3peny 15

Pasznen 5. KBanToBble siBJIeHUSA

5. | Hcnyckanue u 4 Omnwitel Pezepdopaa u OO0cyaeHue eI ONbITOB

1 Pesepdopma no uccrnenoBanmio

IIOIJIOICHUEC
CB€Ta aTOMOM

IJTaHETapHas MOJEIb
atroMma. Monenb atoMma
bopa.

ATOMOB, BBIJIBHXXCHHC

THUIIOTC3 O BO3BMOKHBIX PE3YyJibTaTaX OIILITOB
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CB€Ta aTOMOM.

aTOMOB, (POPMYJIMPOBAHHE

N O

KBaHTBI. BBIBOJIOB U3 PE3YJIbTATOB OIBITOB.

JIuneituareie OO0cyxneHre MpOTUBOPEUNH TIIaHETaPHON

CIIEKTPBI MOJIEJIM aTOMa U OCHOBAHUU 711 TUITOTE3bI
bopa o crannonapHsix opouTax
3JIeKTpOHOB. HabmrofeHne CIuiomHbIX U
JIMHEWYATBIX CIEKTPOB U3TyUYCHHUS
PAa3IMYHBIX BEILIECTB.

Crpoenue PannoakTuBHOCTSD. OO6cyxeHre BO3MOXHBIX TUIIOTE3 O

ATOMHOT'O sAapa

Anbda-, 6eta- 1 raMma-
usnydyenus. CtpoeHue
aTOMHOTO A/pa.
Hyxnonnas monensb

dTOMHOTO A1pa. H3oTo1sbI.

PannoakTtuBHBIE
npepauenus. [lepron
noJjiypacrnaaa aTOMHBIX
anep

MOJICIIIX CTPOCHHS S/Ipa.
Omnpenenenue coctaa sjiep 1o
3aJJaHHBIM MaCCOBBIM U 3aPsIOBBIM
quCIaM U

IO TOJIOKEHUIO B MEPHUONUECKOM
CUCTEME DJIEMEHTOB.

AHallM3 W3MEHEHMsI COCTaBa sjpa M
€ro TIOJIOKEHUS B TEPUOJIMUSCKOU
CUCTEME TPH 0-PaTUOAKTUBHOCTH.
HccnenoBanue TPEKOB 0i-4aCTHIL TIO
TOTOBBIM (hoTOTrpadusim.

OOHapyKeHHe U U3MEPCHHE
paguaMoHHOro (PoHA C TOMOIIBIO
J03UMETPA, OIICHKA €T0 MHTEHCHUBHOCTH.
AHanu3 6MO0IOrHYECKUX

WU3MEHECHHM, TMPOUCXOISIINX IO/
JEHCTBUEM PATUOAKTHBHBIX
V3JIy4YCHUM.
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5. | SlnepHble peakuu 7 SnepHble peakuuu. Peuienue 3aaa4 ¢ UCIOIB30BaHUEM

3 3aKOHBI COXpaHEHUS 3aKOHOB COXPAHEHUS MAaCCOBBIX U
3apsiI0BOTO U MacCOBOT'O 3apsIA0BBIX YMCEII Ha OIpECIICHUE
yucen. JHEPIus CBA3U pEe3yJIbTATOB SAECPHBIX PEAKLIMN; aHAIU3
aTOMHBIX s1ep. CBA3b BO3MOYXHOCTH MJIM HEBO3MOXXHOCTH
MacChl U DHEPTUU. AJICPHON PEaKLMH.
Peaxuuu cunresa u OneHKa PHEPTUU CBS3H sIIEP C
NETICHUs SIED. UCIONIb30BaHUEM (HOpMYIIbl DUHILITEHHA.
Hcrounuku sHEeprun OO6cyxneHre nepcrneKTUB
Connua u 38é37. SnepHas VCIIOJIb30BAaHUS YIIPABIIIEMOIO
sHepretuka. Jlencreus TEPMOSIEPHOTO CUHTE3A.

HUroromo 3xpeny 17

IHoBTOPUTEIBbHO-0000IAKOIMIA MOAYJIb

[ToBTOpEHME U
000011IEHE
CoJIepKaHus Kypca
busuku 3a 7-9
KJ1acChl

9

Cucremaruzanus u
0000I11IEHE

IPEAMETHOTO
COJIep)KaHUs U OIbITa
NeSATeILHOCTH,
IpUOOPETEHHOTO

Opyd  H3YyYEHHUH  BCETO
Kypca busnku
OCHOBHOTO o0rmIero
o0pa3zoBaHMs.
[ToaroroBka k
OCHOBHOMY
rOCYJIapCTBEHHOMY
’K3aMeHy Mo (pu3uke

Brinonaenne yueOHbIX 3aIaHHH,
TPEOYIOIIMX JTEMOHCTpAIIUU
KOMIIETEHTHOCTEH, XapaKTepU3yIOIINX
€CTECTBEHHOHAYYHYIO IPaMOTHOCT:
— MPUMEHEHUS TTOJTyYCHHBIX 3HaHUI
JUTSL HAYYHOTO OOBSICHEHUS
bu3HUeCcKuX SBICHUI B OKPYKAIOIIEH
MIPUPOJIE,

B IIOBCEHEBHOM KU3HU U BBISIBICHUS
(bU3UICCKUX OCHOB psijia
COBPEMEHHBIX TEXHOJIOTHIA;

— IPUMEHEHUS OCBOCHHBIX
AKCIICPUMEHTAITBHBIX

YMEHHUI
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Y BBISIBJICHUS 3aKOHOMEPHOCTEN.
Peuienue pacu€THbIX 3a71a4, B TOM YHCIIE
IIPEAIIONIAratolMX UCIIOIb30BaHUE
bu3nuecKuX MojeIel 1 OCHOBaHHBIX Ha
COJIEP’KaHUM Pa3JIMYHBIX Pa3[eIoB Kypca
(du3nKH.

BrinmonHenne u 3ammra IPYNIOBBIX
WIM  WHIMBUAYAJIbHBIX  MPOEKTOB,

Hroro no pazueny 9
OBIIEE KOJIMYECTBO 102
YACOB IT1O

62



INOYPOYHOE IINTAHUPOBAHUE 7 KJIACC
KoauvecTBo yacoB
Jrj;_)n Tema ypoka Beero Konrpoa. | IIpaxr. iIS(T):eueH
padoThI padoThI st
Pa3nen 1. ®u3nka u ee poJib B MNO3HAHUM OKPY:KAIOIIEro MUpa — 6 4
11 ®du3nKa — HayKa O IPUPO/IE. 1 02.09
SIBneHus npupobl.
2/2 dusndecKue SABICHUS 1 4.09
3/3 dusnyecKue BEIUUHHBI U UX 1 1 9.09
U3MepeHue
[IpaxTnueckas pabota «M3mepenue
4/4 pa3MepoB JIEPEBSIHHOTO OpycKa. 1 11.09
Omnpenenenue o0bema Tea.»
MeTo 16l Hay9IHOTO TTO3HAHWSL.
5/5 Onucanne GU3MIESCKUX SBICHHIA C 1 16.09
MTOMOIIIBIO MOIETICH
VYpoxk-uccnenosanue "l[IpoBepka
6/6 TUTIOTE3bI: JATLHOCTD MOJIETA IITAPUKA, 1 1 18.09
MyIIEHHOTO TOPU30HTAIBHO, TEM
OompIIie, YeM OOJIbIIE BHICOTA ITycKa"
Pa3jnen 2. [lepBoHayanbHbIe CBeIeHHs 0 CTPOEHUM BelllecTBa — 4 4
Crpoenue BemecTBa. OMBITHI,
JTIOKA3bIBAIOIIUE JUCKPETHOE
n CTpOEHHUE BENIeCTBa. Y POK- 1 53.09
nccienoBanue «OIBITH IO
HaOIIOZCHUIO TEIIJIOBOTO PACIIUPEHUS
ra3oB»
8/2 JIBrmykeHre u B3aMMOACHCTBUE YaCTHUII 1 25.09
BEIICCTBA
9/3 ArperatHple COCTOSIHHSI BEIICCTRA. 1 30.09
O06o001m1eHne 10 pazaeny
10/4 «IlepBoHavagbHBIE CBEJCHUS O 1 02.10
CTPOCHHH BEIIECTBAY.
Pazgen 3. /IBu:keHune u B3aumMojaeiicTBue Tej - 24 4
MexaHHYeCKOE ABMKCHUE.
111 PaBHOMEpPHOE 1 HEpaBHOMEPHOE 1 7.10
JIBMDKCHUE
12/2 Ckopocte. Ennnuiel ckopoctu 1 9.10
13/3 Pacuer nyTu u BpeMeHU IBUKEHUS 1 14.10
14/4 Cpennsisi ckopocTb. Penenue 3a1au 1 16.10
Nuepuusa. Macca — mepa
15/5 uHepTHOCTH Ten. [IpakTuyeckas 1 1 1.10
pabota «M3mepenune Macchl Tena Ha
PBIUAKHBIX BECAX)
16/6 [InoTHOCTH BemecTBa. Pacuer Macchl 1 23.10
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1 00beMa Telia 1Mo ero IIOTHOCTH
JlabopaTopHnas padora Nel

17/7 «OnpeneneHune MWIOTHOCTH TBEPAOTO 1 06.11
TeIay
IT .P

18/8 pOBepO"'-IHafl pabota GHICHI/IG')' 3a1a4 1 11.11
o teme "[oTHOCTh BeniecTa
O6o06matomuit ypok «Macca.

19/9 [TnotHoCTHY. [TOBTOpEHHE 1 13.11
«MexaHn4eCcKOoe IBUKECHHE
KonTpouabHas pabora no teme

20/10 «MexaHnUYecKoe TBHKEHH e, 1 18.11
«Macca, IJIOTHOCTb

21/11 Cuna xak XapaKTepuCTAKa 1 20.11
B3aUMOJICHCTBUS TEIL.

22/12 Cuna ympyroctu. 3akoH ['yka 1 25.11
JlabopaTopHas pa6ora

23/13 Ne2 «M3yuenne 3aBUCUMOCTH 1 2711
pacTspkeHus (IepopMaiim) npyKuHbI
OT NPHIIOKEHHOU CHIIBD)

24/14 SBnenune taroreuns. Cria TSKECTH 1 02.12
CBs3b MEXTY CUIION TSKECTH

25/15 MOKILY 1 1 4.12
Maccol Tena. Bec Tena.

26/16 Cuna TsbKecTH Ha IpYTruX IUIaHeTax. 1 9.12
Ouznyeckue XapakTepUCTUKHU TUIaHET

27/17 Wsmepenue cui. Jluramomerp 1 11.12

28/18 Bec tena. HeBecomocTtpb 1 16.12
Pewrenne 3angau o reme "Cuna

29/19 e 1 18.12
TSKECTH
CrnosxeHue AByX CHJI, HaIIPaBJICHHBIX

30/20 10 OJIHOM IIPSIMOIA. 1 23.12
PaBHOelicTBYIOIIIAs CUIT

31/21 IosyrogoBasi KOHTPOJILHAs padoTa 1 25.12

WJIa TPEHUS U €€ BUMIbL. T peHue B

3202 | CwaTp ARl AP 1 28.12
MIPUPOJIC U TEXHUKE
JlaGoparopHasi padoraNe3
«/3yueHune 3aBUCUMOCTHU CHIIbI

33/23 TPEHUS CKOJIBXKEHUS OT CHJIbI 1 13.01
JIABJICHUS U XapakTepa
COTPUKACAIOITNXCS MMOBEPXHOCTEM»
KonTpoabsHnas padora no reme «Bec

34/24 Tesa», «['papuueckoe n3odpakenue 1 15.01
ey, «CHIIbD)

Pasnen 4. J/laBiienue TBEPABIX TeJl, *KMIAKOCTei U ra3oB — 18 u
apienue. Cn bl YMEHBILICHUS U

35/1 Jlapnenue. Criocobh! ymenbine 1 20.01
yYBEIMUYEHUS TaBICHUS

36/2 JlaBnenue rasa. 3aBI/IC.IfIMOCTB 1 99 01
JIABJICHUS ra3a oT 00béMa,
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TEeMIIepaTypbl

[Tepenaua naBiieHUs1 TBEPABIMU

37/3 TEJIaMH, )KUIKOCTSIMH U Fa3aMH. 1 27.01
3axon Ilackans

38/4 JlaBiieHue B )KEIIIKOCTI/I U rase, 1 29.01
BBI3BAHHOE JIEMCTBHEM CHUJIBbI TSHKECTHU

39/5 Pemenue 3agau o reme «/lapiaeHue B 1 03.02
SKUIKOCTH U rase. 3axoH Ilackamsa»

40/6 Coo0lmaromuecs: Cocy bl 1 5.02

4117 ['uapaBarueckuii mpecc 1 10.02

42/8 MaHOMeTpI)IU. ITopuaeBoi 1 12.02
JKHJIKOCTHBIN HACOC

43/9 Atmocdepa 3emiti 1 MPUYUHBI €€ 1 17.02
CYyIIIECTBOBAHUSI.
Bec Bo3nyxa. ATmMochepHoe

44/10 nasnenue M3mepenne armochepHoro 1 19.02
nasnenus. OneiT Toppuuennun
3aBUCUMOCTb aTMOC(EepHOTO

45/11 JABJIEHUS OT BBICOTHI HaJl YPOBHEM 1 24.02
MopsI

46/12 Bapomerp-anepoua. Atmocdeproe 1 26.02
JABJICHUE HA Pa3JTUYHBIX BHICOTAX
JleiicTBUE JKUAKOCTH U T'a3a Ha

47/13 MOTPY’KEHHOE B HUX TEJIO. 1 04.03
ApxumMenoBa cuia
JlaGoparopHasi padoraNed

48/14 «Onpez[eJ“iem/Ie BLIT:}HKHBafomeﬁ 1 6.03
CHWJIBI, ICCTBYIOIIEH Ha TEIO,
MOTPYKEHHOE B JKHJIKOCTHY

49/15 Pemenne 3agau « ApxumenoBa cuiay 11.03

50/16 ITnaBanue Ten 1 13.03
KonTpoabHasi padora mo reme

51/17 «JlaBJieHHe TBEepPABIX TeJl, 1 18.03
sKHJKOCTel M ra3oB»
Pemtenne 3amau mo remam: «llnaBanue

52/18 cynoB. Bo3ayxoriaBanue», § 1 1 20.03
«JlaBJIeHHE TBEPIBIX T, )KUJIKOCTEH
U Ta30B»

Pazgen 5. Padora u MomHOCTB. JHeprusi — 13 4

53/1 MexaHnuueckasi paboTta 1 02.04

54/2 MomnHocTs. EAUHUIEI MOIIHOCTH 1 7.04

55/3 Pemenue 3agau «MexaHuueckas 1 9.04
paboTta. MOIHOCTH

56/4 [IpocTteie MexaHu3Mbl. Poryar. 1 14.04
PaBHOBecue cuil Ha peIuare

57/5 JlaGopaTtopHasi padora NeS 1 16.04
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«H ccnenoBanue ycinoBuil paBHOBECUS
phlyara»

Pbryaru B TexHuke, OBITY U IPUPO/IE.

58/6 Perienue 3a1a4 mo treme « Y CIOBHS 1 21.04
pPaBHOBECHS pbIUara
KoaddurmenT none3noro neicTBus

59/7 MexaHu3ma. Perienue 3a1a4 o reme 23.04
"Pabora, momuocth, KIT/I"
JladopaTopHas padora Ne6:

60/8 «M3mepenne KITJ/1 HakIoOHHOM 1 1 28.04
TUTOCKOCTHY
Mexanundeckast SHEpTHUsl.

61/9 Kunernyeckas ¥ IOTEHITHATbHAS 1 30.04
SHEprus

62/10 KonTpoabHnas pabora no reme 1 505
«PaboTa 1 MOITHOCTb. JHEPrus»

63/11 3aKOH COXpaHEHUsI MEXaHHYECKOU 1 205
SHEPTUHU

64/12 OO6omarmuii ypox U perieHre 3aaaq 1 12.05
«MexaHnuecKkast SJHEPrusi»

65 [ToBTOpEHUE TEM 1 14.05

66 IIpome:kyTOUHAs aTTeCTALMS. 1 19.05
I'ogoBasi KOHTpPOJILHAsI padoTa
Ypoxk-uccinenoanue "Pacuér

67/13 MOII[HOCTH, Pa3BUBACMOM MPH 1 1 21.05
noanéMe mo Jgectuuie"
PaGora ¢ TekcTamu 1o Teme

68 1
«Oueprus. Pabora»

UTOoro 68 10
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IHOYPOYHOE IIJNIAHUPOBAHHME 8 KJIACC

KoaundecTBO 9acoB

Ne - - aTa
Tema ypoka Kontpoasb IIpakTn i |
n/m Bcero | Hble yecKkue H3YyYeHUs
padoThI padoThI

Pa3zgen 1. TemioBblie aBjaeHus — 284

1.1 CrpoeHue u cBoiicTBa 7
BelllecTBa

1

OcHOBHBIE TIOJIOKEHUS

11 MOJIEKYJIAPHO-KMHETUYECKON
TEOPHUH M UX OIBITHBIE
TTOATBEPKACHUSI

1 03.09

2/2 Macca u pa3mep aTOMOB U
MOJIEKYJI

1 05.09

Mogaenu TBEpIOTO, JKUAKOTO U
ra3000pa3HOro COCTOSTHUM
BemecTBa. OOBICHEHHE CBOMCTB
3/3 TBEPIOTO, )KUJKOTO U
ra3000pa3HOr0 COCTOSTHUMN
BEIIECTBA HA OCHOBE MOJIOKEHHI
MOJIEKYJIIPHO-KMHETUYECKOMN
TEOPHUH

1 10.09

4/4 BxoaHasi KOHTpoJILHAsI padoTa 1 1 12.09

Kpucrannmaeckue u amopdubie
Tena

5/5 1 17.09

6/6 CMauuBaHue U KanmnuJIIAPHOCTD.

1 19.09
[ToBepXHOCTHOE HATSKEHHUE

TemoBoe pacimupenue u
cKatue

717 1 24.09

1.2 TenioBbIe MpoLECCHI 21 1 4

Temneparypa. CBs3b
8/8 TEMITEPaTypPbl CO CKOPOCTHIO 1 26.09
TEIUIOBOT'O JIBH>KEHUS YaCTHUIL

Buytpennsist sneprust. CriocoOsl
9/9 W3MEHEHUS BHYTPEHHEH 1 01.10
sHepruu. Bussl Temonepenaun

Ypok-koHpepeHus
"[IpakTyecKOe UCIIOIb30BAHUE

10/10 TEIUIOBBIX CBOMCTB BEIIECTB U 1 3.10
MaTepHaoB B IEAX
sHeprocoepexeHus"

1111 KonuuectBo TemnoTsl. Y aenbHas 1 8.10
TEII0EMKOCTD

19/12 YpaBHeHHE TEIIOBOTO OanaHca. 1 10.10

TeriooOMeH U TEMJIOBOE
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paBHOBecHe

13/13

JlabopaTopHnas padora Nel:
"HUccnenoBanue siBIEHUS
TETI000MEHa MPU CMEIIMBAHUT
XOJIOJTHOM U ropsiuei Boap!"

15.10

14/14

Pacuer xonmuecTBa TEIIIOTHI
IIPH TETIIO0OMEHE.

17.10

15/15

JladopaTopHas paGora Ne2
"Onpenenenue yaenbHOMU
TEIJIOEMKOCTH BenecTna"

22.10

16/16

DHeprus TOIIUBA. Y IeIbHas
TEIJIOTAa CTOPAHUSI

24.10

17/17

[InaBneHue n oTBEpAECBaHNE
KPUCTAJUTMYECKUX TEJL.
VaenpHas TEIIOTa IIaBICHUS

05.11

18/18

JladopaTopHnas pa6ora Ne3
"Onpenenenue yaeiabHON
TEIUIOTHI IJIaBJIeHus abaa’

7.11

19/19

[TapooGpa3zoBanue u
KoHieHcanusl. Mcnapenne

12.11

20/20

Kunienne. Y nenpHas Temiora
nmapooOpa3oBaHus U
KOHJIEHCAIIUH. 3aBUCUMOCTD
TEeMITepaTypbl KUTICHHS OT
aTMOC(hEpPHOTO TaBJICHHS

14.11

21/21

Pemenne 3amay «TemioBnlie
SIBIIEHUS

19.11

22/22

BrnaxnocTs Bo3ayxa.
JlaGoparopHas padora
Ne4"Onpenenennie
OTHOCHUTEIBLHON BIaKHOCTH
BO3yXa"

21.11

23/23

Pemenne 3a1a4d Ha onpenecHue
BJI&KHOCTH BO3/yXa

26.11

24/24

[IpuHIMIBI PaOOTHI TETLIIOBBIX
nsurareneif. [laposas TypOuHa.
JIBurarens BHyTPEHHETO
CrOpaHus

28.11

25/25

KIIJI TenmoBoro gBurares.
TermnoBrle IBUTATEIIN U 3aIIATA
OKPY’KaroIle cpeibl

03.12

26/26

3akoH COXPAHCHUS U
IpeBpaliCHUs SHCPIUA B
TCIUIOBBIX ITpOoLeccax

5.12

27127

[ToaroroBka Kk KOHTPOJIBHOU
pabote mo Teme "TerioBsie
aBieHus. I3smenenue

10.12
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arperaTHbeIX COCTOSIHUI
BelecTa'

28/28

KourpoJsbHas padora no reme
"TenioBbIE ABJIEHMS.
HN3meHeHne arperaTHbIX
COCTOSIHMH BelmecTna'

12.12

Pa3nen 2. DiaekTpuyecKue U MATHUTHBIE sIBJIEHHS -36 4

2.1

DleKTpUYecKHe
3apsabl.

3apsiskeHHbIE TeJIa U UX
B3aMMO/IeHCTBHSA

7

6

29/1

Dnektpuzarus Ten. [[Ba pona
AIIEKTPUUYECKHX 3aPsIOB. 3aKOH
COXpaHEHHUS AIIEKTPUIECKOTO
3apsija.

19.12

30/2

B3anmoneincTeue 3apsKeHHBIX
ten. 3akon Kymona

17.12

31/3

IHonyrogoBasi KOHTPOJIbLHASA
pabora

24.12

32/4

DIIEKTPUYECKOE TOJIE.
HanpsixeHHOCTB
anekTpudeckoro nois. [IpuHnmn
CYIIEPIIO3ULIMH IIEKTPUYECKUX
oJIen

26.12

33/5

Hocurenu snekrTpuyeckunx
3apsa0B. DIIEMEHTAPHBIN 3apsi.
Crpoenune aToma

14.01

34/6

[TpoBOMHHKYN W AWDIIEKTPUKH.
Pemenne 3a1a4 Ha mpuMEHEHHE
CBOMCTB 3JIEKTPUUYCCKUX 3aPsIOB

16.01

35/7

[IpoBepounas padora.

21.01

2.2

IMocTosiHHBII
3JIEKTPUYECKUI TOK

20

36/8

DNEeKTPUYECKUN TOK, YCIOBHS
€ro cyiecTBoBanus. MlcTouHUKH
AIIEKTPUYECKOTO TOKA

23.01

37/9

JIeHCTBUS 3TIEKTPUIECKOTO TOKA.
Ypok-ucciaenopanue
"JleiicTBHE IEKTPUIECKOTO
T10JIs1 HA MPOBOJHUKHU U
JUDJIEKTPUKH"

28.01

38/10

aﬂeKTpI/I‘{eCKI/Iﬁ TOK B MCTaJlllax,
KHUIOKOCTAX U ra3ax

30.01

39/11

OnexTpuyecKas Uenb U e€
COCTaBHBIE YaCTU

04.02
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40/12

Cuiia Toka. DJIeKTpUYecKoe
HanpsbkeHue. BonsTmerp.

6.02

41/13

JlabopaTopHasi pa6oraNeS
"N3mepenue U peryirupoBaHUe
CWJIBI TOKA HanpspkeHus"

11.02

42/14

ConpoTHuBieHHE TPOBOJHHKA.
VY nenpHOe COPOTUBIIEHUE
BEILIECTBA

13.02

43/15

JladopaTopHas pa6ora Ne6
"3aBUCUMOCTD JIEKTPUUYECKOTO
COITPOTUBJICHUA ITPOBOAHUKA OT
€ro AJIMHBI, IIIoIIaau
MOTIEPEYHOT0 CEUEHUS U
Marepuana"

18.02

44/16

3aBUCUMOCTE CUJIBI TOKA OT
HarnpspkeHus. 3akoH Oma st
y4acTKa [enu

20.02

45/17

JladbopaTopHas pa6ora Ne7
"NccnenqoBanue 3aBUCUMOCTH
CHWJIBI TOKA, UIYIIETO Yepe3
PE3UCTOpP, OT CONMPOTUBIICHUSI
pe3ucTopa 1 HalpsHKEHU Ha
pesucrope"

25.02

46/18

Pemmenue 3agau

27.02

47/19

TlociemoBaTenpHOE U
rapajieIbHOE COCTMHECHUS
MTPOBOTHUKOB

04.03

48/20

JlaGoparopHasi padora Ne§
"IIpoBepka npaBuia CIOKEHUS
HanpsHKEHU Mpu
MOCIIEZI0BATEILHOM COEIMHEHUU
JIBYX PE3UCTOPOB"

6.03

49/21

JlaGoparopHasi padora Ne9
"IIpoBepka npaBusia AJisi CUIIbI
TOKA MpHU MapajieIbHOM
COCMHEHHUH PE3UCTOPOB"

11.03

50/22

Pemenue 3amau Ha IIPUMCHCHUC
3akoHa Oma AJI1 pa3JIM4HOI o
COCIMHCHUS ITPOBOOAHHUKOB

13.03

51/23

Pabora 1 MOIIIHOCTH
ANEKTPUYECKOTO TOKA. 3aKOH
Jxoyns-Jlenna

18.03

52/24

Pemenue 3amau

20.03

53/25

JlabopaTopnasi paGora Nel(
"Onpeznenenue paboTh U
MOIITHOCTH 3JIEKTPHUECKOTO
ToKa"

01.04
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54/26

DNEKTPUYECKUE LIETIH U
MOTPEOUTENH IIEKTPUIECKOM
sHepruu B ObITy. KopoTkoe
3aMbIKaHHE

3.04

55/27

IToaroroBka Kk KOHTPOJIBHON
pabote mo Teme " [TocTosTHHBIN
NIEKTpUYECKUil TOK"

08.04

56/28

KonTtpoabsnas padora no reme
" IlocTOAHHBII
3JIEeKTPUYecKHii TOK"

10.04

2.3

MarsuTHbIE SIBJICHUS

57/29

ITocTossHHBIE MarHnTHI, UX
B3aUMOEHCTBUE

12.04

58/30

VYpok-uccnenonanue "M3yuenune
MOJIEW TTOCTOSHHBIX MATrHUTOB"

0,5

15.04

59/31

MarnutHoe moe. MarautHoe
noJie 3eMJIU U ero 3HauYeHne s
’KA3HM Ha 3eMiie

17.04

60/32

OmneiT Opcrena. MarautHoe
I10JIE DIIEKTPUIECKOrO TOKa
MarsuTHOe 1oJIe KaTylIKH ¢
TOKOM

22.04

61/33

[IpumeHeHue 1eKTPOMarHuToB
B TexHHKe. MccnenoBaTenbekas
pabora "M3yueHue aeicTBUS
MarHuTHOT'O TIOJISl Ha IPOBOJHUK
C TOKOM"

0,5

24.04

62/34

DIIEKTPOABUTATETb
MMOCTOSIHHOT'O TOKA.
Hcnons3oBanne
AJIEKTPOJIBUTATEIICH B
TEXHUYECKUX YCTPOMCTBAX M HA
TpaHCIIOPTE.

29.04

2.4

DJIeKTPOMATHUTHASA
HHIYKIHA

63/35

OnbiThl Dapajes. 3aKoH
3NIEKTPOMArHUTHOW MHIYKIUU.
IIpaBuno Jlenna

06.05

64/36

DneKTporeHepaTop.
Tpanchopmarop. CriocoOsr
MOJTyYEHUS ANEKTPUIECKOMH
SHEPruu. DNEKTPOCTAHIIUU HA
BO300OHOBIISIEMBIX UCTOYHHKAX
SHEPrUuu

8.05

65/37

[ToBTOpenue tem «TemnoBsie
SIBJACHUS». « DIIEKTPUUECKUE
SIBIICHUS

13.05
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HpOMe)KyTO‘lHaﬂ arrecranms.

66 1 15.05
I'onoBasi KOHTpPOJIbHAs padoTa
PezepHblii ypok. Pabora ¢

67 TEKCTAMU II0 TEME 1 20.05
«ONEKTPUUECKHUE SIBJICHUS
PesepsHbiit ypok. Pabora ¢

68 TEKCTaMU 110 TeMe "MarauTHele 1 22.05
SABIIEHUS"

OBUIEE KOJIMYECTBO YACOB I10 68 11

[TPOTPAMME
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IHOYPOYHOE IINTAHUPOBAHHUE 9 KJIACC

KoandecTBO 9acoB

0 - ara
N Tema ypoxa Kourtposs | Ipaktu A
n/m Bcero | Hble yeckue H3YyUYeHHs
padoTsI padoThbI
Paznea 1. Mexanndeckue saBJjieHus — 41 9
1.1 MexaHn4yecKkoe JBHKEHHE U 10 1 1
CIOCOOBI €ro ONMCAHUS
Mexannueckoe IBIKECHHUE.
11 MarepuanbHas Touka. Cucrema 1 04.09
orcuera. OTHOCUTEIHLHOCTD
MEXAHUYECKOTr'0 ABMKEHUSI
PaBHOMEpHOE IpSAMONMHENHOE
2/2 nBuxkeHue. CpefHsisi © MTHOBEHHAs 1 5.09
CKOPOCTb.
3/3 [IpsimonHENHOE PaBHOYCKOPEHHOE 1 6.09
JIBH)KEHUE. Y CKOpEHUE
CKOpOCTh IPSIMOJIMHEWHOTO
4/4 PaBHOYCKOPEHHOTO JIBFKCHHUSI. 1 11.09
I'paduk ckopoctu
JlaGoparopHasi padoraNel
5/5 Ornpenenenre yCKOPEHHS Tea Mpu 1 1 12.09
PaBHOYCKOPEHHOM JIBIDKCHHH T10
HaAKJOHHOH MI0CKOCTH"
6/6 BxoaHasi KOHTPoJIbHAsI padoTa 1 1 13.09
717 CoOonoe mageaue tei. OnbITh 1 18.09
T'anmunes
PaBHOMEpHOE NBHXKEHHE IO
8/8 OKPY’>KHOCTH. Heplfoz[ M 4acToTa 1 19.09
oOpamenust. JIuneiinas u yrioBas
CKOPOCTH
9/9 LleHTpOoCTpeMHUTENbHOE YCKOPEHHE 1 20.09
10/10 | Pemenue 3amay 1 25.09
1.2 B3aumoneiicreue Tea 19 1 2
IIepBrIii 3akoH HeroToHa. Bekt
11/1 CPBLII 3AKOH HbIOTOHd. BEKTOP 1 26.09
CHIIBI
Bropoii 3akon HrroToHa.
12/2 OPOH SAKOH HRIOTO 1 27.09
PaBHOzelCTBYIOIIAs CHIIa
Tperuii 3akoH HeroToHa.
13/3 PCTHH 3aKOH HLIOTO 1 02.10
Cynepno3unust cui
Pemrenne 3amau Ha IpUMEHEHN
14/4 CHICHHG 3a/1 PHUMCHCHHE 1 3.10
3akoHoB HeroToHa
15/5 Cuna ynpyroctu. 3akoH ['yka 1 4.10
16/6 Pemenue 3amau no teme «Cuna 1 9.10

YIPYTOCTH»
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JlabopaTopHasi paGoraNe2

17/7 1 10.10
«Ormpenenenne KECTKOCTH MPYKUHbBI)

18/8 Cuuta TpeHust 1 11.10

19/9 Pemenue 3anau no teme «Cuna 1 16.10
TPEHUSD»
JladopaTopHas padora Ne3

20/10 | "Ompenenenue Ko3pPUIMCHTA TPCHUS 1 17.10
CKOJIb)KeHus"
Pemenue 3anau no teme "3aKoHbI

21/11 | Herorona. Cuna ynpyroctu. Cuna 1 18.10
TpeHus"
Cuna TSHKECTH M 3aKOH BCEMHUPHOTO

22/12 | TtaroteHus. YCKoOpeHUE CBOOOIHOTO 1 23.10
MaICHUS
VYpok-koHpepenuus "JBrxenue Ten

23/13 | BOKpPYT rPaBUTAIMOHHOIO IIEHTPA 1 24.10
(Conneunast cucrema). ['amaktuxu"
Pemenne 3amau no teme "Cuia

24/14 | TsKECTH U 3aKOH BCEMUPHOTO 1 25.10
TAroTeHus"

25/15 [lepBas kocMHueckasi CKOPOCTb. 1 06.11
HeBecoMocTs u neperpysku
PaBHOBeCHEe MaTepuaIbHON TOUKH.

26/16 AOCOIIOTHO TB?pILOG TEJIO. 1 211
PaBHoBecue TBEpIOTO TENA C
3aKperIEHHONW OChIO BpallleHUs

27/17 | Mowment cuibl. LleHTp TsKECTH 1 8.11

28/18 [ToaroroBka k KO?TpOHBHOﬁ"pa6OTe o 1 13.11
teMe «B3aumopeiicTBue Ten
KontpoJsbHas paGora no reme

29/19 | OHTPOJILHAN P JoTem 1 14.11

B3aumonencrBue Tea
1.3. | 3akoHbI cOXpaHeHHS 11

Nmmynbsce Tena. Miyiise cuiibl. 3aKOH

30/1 COXPAHEHUS UMITYJIbCaA. YTIPYroe U 1 15.11
HEYNpYyroe B3auMOICHCTBHE

31/2 Pemienue 3agau mo TeM"e "3akoH 1 2011
COXpaHEHHs UMITYJIbCa

32/3 VYpoxk-koHpepeHus ”PeaKTI/IBHo"e 1 9111
JIBM)KEHUE B ITPUPOJIC U TEXHHKE

33/4 Mexanudeckasi paboTa U MOIIHOCTh 1 22.11

34/5 PaboTa cuitbl TSDKECTH, CUITBI 1 9711
YIPYTOCTH U CHJIbI TPEHUS
JlabopaTopHasi pabora Ned

35/6 «Ompenenenue padOThI CUIIBI TPEHHS 1 58.11

IIprU paBHOMCPHOM ABHIKCHUU TCJIA 110
FOpHBOHTaHLHOﬁ IMOBCPXHOCTU»
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CBs13b SHEpruM U padoTBHI.

36/7 1 29.11
[ToreH1manpHas S3HEPTUst
Kunernueckas sneprust. Teopema o

37/8 KAHETUYECKOW SHEPIHH. 3aKOH 1 04.12
COXPAHCHUS YHEPTUU B MEXaHUKE
JladopaTopHuas padoraNeS

38/9 «M3ydeHne 3aK0Ha COXpaHCHHUSI 1 5.12
SHEPT U

39/10 Pemrenue 3amay mo reme «3aKOHBI 1 6.12
COXPAHEHUS B MEXaHHUKE)
Kour bLHafA TaNe KOHBI

40/11 OHTpPOJbHAas1 padoTaNe3 «3ako 1 1 11.19
COXpPaHEHMS»

Pasznen 2. Mexannueckue Ko1e0anus U BOJHELI — 13 4
21 Mexannuyeckue KoJe0aHus 7

a1/1 KonebarenpHOE IBMKEHUE U €T0 1 12.19
XapaKTePUCTHKHU

42/9 3aTyxaromue KojeOaHusl. 1 13.12
BoinyxaeHnsie konebanus. Pezonanc
MareMaTn4eckuii U IpyKUHHBIN

43/3 Py 1 18.12
MAasiTHUKU
Ypoxk-uccnenopanue «3aBUCUMOCTh

44/4 nepuo/a KojeOaHui OT KEeCTKOCTH 1 19.12
MIPY>KUHBI U MACCHI TPY3a
IIpeBpalienye >Hepruy Ipu

45/5 peBpatll PIUA TP 1 20.12
MEXaHUYECKUX KOJIEeOaHUIX
JlaGoparopHasi padora Ne6

46/6 «OmnpeneneHue 4acToThl ¥ IEpUoIa 1 25.12
KOJICOaHHWI IPYKUHHOTO MasTHUKA

4717 IlonyroaoBasi KOHTPOJILHAsI padoTa 1 1 26.12

2.2 | Mexanu4eckue BOJHbI. 3BYK 6

Mexannueckue BoaHbl. CBOMCTBA

48/8 MeXaHW4YeCKUX BOJH. [IpoonbHbIe 1 1 27.12
MTONIEPEYHBIE BOJIHBI

BYK. PacrpocrpaHeHue 1 oTpaxkxeHue

a9/9 | %Y poctp P 1 15.01
3ByKa
I'poMKOCTh 3BYKa M BBICOTA TOHA.
AKyCTHUECKUU HaHC .

50/10 YCTIHCCKII PE3OHANC 1 16.01
ITpaktuyeckas pabora «Habmonenue
BBICOTHI 3BYKa OT €0 4aCTOThI»

- "

51/11 Ypok-koHpepeHus YJ'II;TpaISByIf' 5 1 17.01
nH()pa3BYK B MPUPOJIC U TEXHUKE
[ToaroroBka Kk KOHTPOJIBHOU paboTe Mo

52/12 | Teme " MexaHndeckue KoyieOauus U 1 22.01
BOJIHBI"
KonTpoJanuas padora mo tem

53/13 | | OHTPO padora no reme 1 1 23.01

"MexaHH4YecKHe KOJe0aHusd u
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‘ BOJIHBI" ’ ‘

Pa3nes 3. Di1eKTPOMArHUTHOE 10J1€ U 3JIEKTPOMATHUTHBIE BOJHBI — 6 4

3.1 DJIeKTPOMArHUTHOE TI0JIe U 6
3J1eKTPOMATHUTHBIE BOJIHbI

24.01

DNeKTpPOMarHuTHOE TOJIE.
3JIGKTpOMaFHI/ITHI)IC BOJIHBI

54/1

29.01

55/2 CBolicTBa AJIEKTPOMATrHUTHBIX BOJIH 1

30.01

Ypok-koudepenmus "llkana
AJIEKTPOMATrHUTHBIX BOJIH.
Hcnonbs3oBanue 3€KTPOMAarHUTHBIX
BOJIH JJIST COTOBO# cBs31"

56/3

31.01

VYpok-uccnenoBanue "M3yuenue
57/4 CBOMCTB 2JIEKTPOMAarHUTHBIX BOJIH C 1 1
MTOMOIIIHI0 MOOMIIBHOTO TenedoHa"

05.02

Pemenue 3aga4 Ha onpeneneHue
58/5 Y4acTOTHI U JUIMHBI 3JI€KTPOMArHUTHOM 1
BOJTHBI

6.02

DneKTpoMarHuTHas Ipupoja CBETa.
59/6 CkopocTh cBeTa. BomHOBBIE CBOIMCTBA 1
cBeTa

7.02

Pa3znea 4. CeeroBhbIe saBjieHns — 17 4

4.1 3aKoHBI pacnpocTpaHeHus! 7
cBeTa

Uctounuku cBeta. [Ipsamonuneitnoe
60/1 pacrpocTpaHeHHe CBeTa. 3aTMEHUS 1
Connua u JIyHsl

12.02

3aKOH OTpa)KeHUs CBETa. 3epKaia.
61/2 Pemenue 3aga4 Ha mpuMEHeHUe 1
3aKOHa OTPaKEHMsI CBETa

13.02

HpeHOMHeHI/IC cBeTa. 3aKoH
IIpCIIOMJICHUS CBCTA

62/3

14.02

[TonHOE BHYTpEHHEE OTpaKEHHE CBETA.
63/4 Hcnonb30BaHue MOTHOTO BHYTPEHHETO 1
OTpPaKEHUSI B ONTHYECKUX CBETOBOJIAX

19.02

64/5 Pemrenue 3amau 1

20.02

JlabopaTopHasi pabora Ne7

"UccnenoBanue 3aBUCUMOCTH yria
65/6 IIPEIOMIIEHUS] CBETOBOTO JIy4a OT yIJla 1 1
MaJIeHUs1 Ha TpaHulle "BO3TyX-

CTCKIJIO

21.02

VYpoxk-konpepenuus "Vcnonb3oBanue
66/7 IIOJIHOTO BHYTPEHHETO OTPAKEHUS: 1 1
CBETOBO/Ibl, OITUKOBOJIOKOHHAS CBA3b"

26.02

4.2 JIMH3BI ¥ ONITHYECKHE 7
npuodopsl

67/8 JIunsel. Onruueckas cuiia JUH3bI 1

27.02
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68/9

[TocTpoenne n300pakeHUH B INH3AX 1

JlabopaTopHasi pa6ora Ne8
"Onpenenenue HOKyCHOTO PacCTOSHUS

69/10 . N 1 28.02
Y ONTUYECKOM CHIIBI coOMparoien
JTUH3BL"
70/11 | Pemienue 3a1a4 05.03
71/12 Ypoxk-koHpepenus "OnTuyeckue 1 6.03
JIMH30BbIE TPUOOPHI"
72/13 | T'nma3 kak onTHYecKas CUCTeMa. 3peHue 1 7.03
73/14 VYpok-koHpepeHus "ILe(beKTLI" 1 12,03
3peHust. Kak coxpaHuUTb 3peHHe
4.3 Pa3noxkenue 0e10ro cBera B CIIEKTP 3
Pa3noxxenue 6enoro cBeTa B CIIEKTP.
Omnertel HetoTona. Crioxxenue
74/15 | cnekTpanbHBIX 1[BETOB. Jlucnepcus 1 13.03
cBeta. MHTepdepennus ceera.
Judpakuus cera.
VYpok-npaktukym "Habmonenue
75/16 | BOJHOBBIX CBOMCTB CBETA: TUCIICPCHSI, 1 14.03
uHTephepeHius u qudpakuus”
KonTpoabHasi padora
76/17 | «I'eoMeTpuyecKasi H BOJTHOBAsA 1 1 19.03
ONTHKA
Pa3nen 5. KBantoBbie siBjieHusi — 17 u
51 I/ICHyCKaHne U I OIJIOIIEHHUE CBeTa 4
aToMoM
77/1 OmnbiTel Pe3epdopaa u mianerapHas 1 20.03
MOJIeTIb aTOMa
7812 IToctynatel bopa. Mozens aroma bopa 1 21.03
Hcnyckanue u MOrjaoneHue cBeTa
79/3 aromoM. KBaurel. JIuneiiuaTteie 1 02.04
CHEKTPbI
80/4 YPOK-TIPaKTUKYM "Ha?nmneHHe 1 03.04
CIEKTPOB HUCITyCKaHHs
5.2 CTpoeHne aTOMHOrO si/Apa 6
81/5 PannoakTHBHOCTE U €€ BHIBI 1 04.04
82/6 Crpoenue aToMHOT0 siapa. Hyknonnas 1 9.04
MOJIETh
83/7 PannoakTuBHBIE TPEBpAIIICHHUSI. 1 10.04
H3oTomnsl
84/8 'I"CI_HCHI/IC 3aJa4 Mo TeMe: ) 1 11.04
PanmoakTuBHBIC TPEBPAIICHHUS
85/9 Ilepuon monypacnana 1 12.04
86/10 | VYpoxk-koHpepeHuus "PagroakTHBHBIC 1 16.04
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U3ITyYeHUs B IPUPO/JIE, METUIIMHE,
TexHuke"

5.3

ﬂl[epﬂble peakumn

87/11

SAnepHbie peakuu. 3aKOHBI
COXPAHEHHUS 3apsJ0BOr0 U MaCCOBOI'0
qucel

17.04

88/12

DHeprusi CBI3u aTOMHBIX sifiep. CBs3b
MacChl U SHEPTrUu

18.04

89/13

Pemenue 3agau no reme "Anepueie
peakuun"

19.04

90/14

Peakium cuHTe3a U ACTICHUS SACP.
Wcrounuku sHepruu CosHua U 3BE3]1

23.04

91/15

VYpok-koHpepenuus "AnepHas
sHepreTuka. JlencTBus
PaaOAKTUBHBIX U3JyUYEHUN HA KUBbIE
OpraHu3Mbl"

24.04

92/16

[ToaroroBka Kk KOHTPOJIBHOU paboTe 1Mo
TeMe " KBaHTOBBIE sABIIEHUS"

25.04

93/17

KontpoJsbHas padora no reme
"KBaHTOBLIE AIBJIeHUA"

1

30.04

IToBTOPHUTEIBHO-0000 1AL

i MoayJib —9 4

94/1

[ToBTOpEeHME, 06OOIICHNE.
JlaGopaTopHbIie pabOThI 1O KypCy
"Bzaumonencraue Tea"

02.05

95/2

[ToBTOpenue, o6obmeHue. Pemenue
pacueTHBIX U Ka4eCTBEHHBIX 3a]1a4 110
teme "TenoBsie mporeccor”

7.05

96/3

[ToBTOpenue, o6odmenue. Pemenue
pacyeTHBIX U KaUeCTBEHHBIX 3aJ1a4 110
teme "KIIJI TemmoBeix npurarencii”

8.05

97/4

[ToBTOpEeHME, 06OOIIECHNE.
JIaGopaTopHbie pabOTHI 110 KypCy
"CBeTOBEBIE IBJIECHUS"

14.05

98/5

[ToBTOpeHue, 0600meHNe. PaboTa ¢
TEKCTaMH I10 TeME "3aKOHBI
COXpaHEHUsl B MeXaHUKe"

15.05

99/6

IToBTOpenue, o6o0menue. Padora ¢
TEKCTaMU 10 TeMe «MexaHn4ecKkue
KoseOaHus»

16.05

100/7

IIpomexyTounas aTrecTanms.
I'onoBasi KOHTpOJbHAsA padoTa

21.05

101/8

IToBTOopenue, 00o0menue. Padora ¢
TekcTaMu 110 TeMe "CBeTOBEIE
SIBJIEHUS"

22.05

102/9

IToBTOopenue, 00o0menue. Pabora ¢
Tekctamu 1o Teme "KBanToBas u
snepHas pusuka'

23.05
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OBIIEE KOJIMYECTBO YACOB I10 102 6 15
[TPOTPAMME

YYEBHO-METOAUYECKOE OBECIIEYEHUME
OBPA3OBATEJIBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJI151 YYEHUKA

» ®dusuka, 7 knacc/ Ileppiukun A.B., O611ecTBO ¢ OrpaHUYeHHON
OTBETCTBEHHOCTHIO «M31aTeNnbCTBO «IK3aMEH

» ®dusuka, 8 knacc/ Ileppikun A.B., O611ecTBO ¢ OrpaHUYEHHON
O0TBETCTBEHHOCTHIO «[[PODAY; AxkiimonepHoe o0miectBo «3natenbeTBo
«IIpocBemienue»

» dusuka, 9 knacc/ [lepeimkun A.B., ['yrauk E.M., O611ecTBo €
OTpaHUYEHHON OTBETCTBEHHOCTHIO «JI[PODAy»; AKIInoHEpHOE 00IIECTBO
«3narensctBo «IIpocBemienune

METOANUYECKHUE MATEPHUAJIBI JIS1 YUUTEJIA
7 KIIACC

1.PaGoyas nporpamma.

2. IIporpamMmbl 0OCHOBHOTO 00111eT0 00pazoBanus. dusuka. 7 — 9 kiaccol
(aBTopsl:A.B.ITeprimikun, H.B. ®unonosuy, E.M. I'yTHUK).

3. PabGouas nporpamma no ¢usuke. 7 knacc/ Coct. T.H. Cepruenko. — M.:
BAKO, 2014, B cOOTBETCTBUU C BEIOPAHHBIM YYEOHUKOM:

4. Ieppimkua A.B. ®usuka. 7 kimacc. YueOHUK 111 0011100 pa30BaTeIbHbBIX
yupexaenuii . M.:JIpoda. 2011

5. Jlykammuk B.U. COopHUK BOpoCcoB U 3a7a4 1o ¢pusuke. 7-9 ki, — M.
IIpocsemenue, 2010. —192c.

8 KUIACC

1. Pabouas mporpamma. @usnka. 7 — 9xnaccel: yaeOHO-METOIUIECKOTO
nocobwus /coct. TuxonoBaE.H. — 2-e u3a.,crepeorun. —M.: JIpoda,2013. —
398,(2)

2. IIporpamMbl OCHOBHOTO 00111eT0 00pa3oBaHus. dusnka. 7 — 9 Kiraccel
(aBTopsi:A.B.Ileppimikun, H.B. ®unonosuy, E.M. I'yTHHK).

3. Pabouas nporpamma 1o ¢pusuke. 7 kinacc/ Coct. T.H. Cepruenko. — M.:
BAKO, 2014, B COOTBETCTBUH C

BBIOPaHHBIM YUEOHUKOM:

4. Iepoimikud A.B. ®uszuka. 7 knacc. Y4eOHUK 1151 00111€00pa30BaTeIbHBIX
yupexaennit . M.:Ipoda. 2011

5. Jlykamuk B.M. CoopHUK BONIPOCOB U 3a7a4 1o pusuke. 7-9 k. — M.:
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ITpocsemenue, 2010. —192c¢.

6. Kupuk JI.A. ®usuka — 7. Pa3HOYpOBHEBBIE CAMOCTOATENIBHBIE U
KOHTpPOJIbHBIE paboThl. —5-¢ u3znanue,- M.MJIEKCA, 2013.

7. ActaxoBa T.B. ®usuka. 7 knacc. JJabopatopubie paboTsl. KoHTpoIbHBIE
3aganus. —Caparos:JIuueit, 2014.

8. «KonTtposbHO-u3Mepurenbubie Matepuaisl. Pusnka. 7 knacce/Coct. H..
3opuH. — 2-e u3a.,nepepad. — M.:BAKO, 2013.

9. Mapon A.E. ®u3zuka. 7 kiacc: yueOHo-MeToauueckoe nocooue/ A.E.
Mapon.- M.: Jlpoda, 2011.- 123c.:

10.A.B. Ileppimkun ®usuka-8kin 2017 M. Ipoda

11.H.B. ®unonosuu Metonuueckoe nocodbue 2015 M. [Ipoda

12.A.E. Mapon, E.A. Mapon CamocTtosiTesIbHble 1 KOHTPOJIbHbIE PaOOTHI-8
kiacc 2017 M. Hpoda

13.B.B. lllaxmatosa ,0O.P. llledep Jnarnoctuueckue padotsl -8 kiacc 2016
M. [dpoda

14.A.E. Mapon, E.A. Mapon, C.B. Ilo3otickuit Coopuuk Bonpocos u 3agau
2015 M. Ipoda

9 KUIIACC

1. PaGouas nporpamma. @usnka. 7 — 9xnaccol: yueOHO-METOUUECKOTO
nocobust /coct. TuxonoBaE.H. — 2-e uzn.,crepeorun. —M.: Ipoda,2013. —
398,(2)

2. IlporpamMbl 0CHOBHOTO 00111eTO 00pa3oBanus. dusnka. 7 — 9 kiaccel
(aBTOpBI:A.B.Ilepriikun, H.B. ®unonosuy, E.M. I'yTHUK).

3. PabGouas nporpamma no ¢usuke. 7 knacc/ Cocr. T.H. Cepruenko. — M.:
BAKO, 2014, B cOOTBETCTBUU C BEIOPAHHBIM YYEOHUKOM:

4. Tlepeimikua A.B. @usuka. 7 kinacc. YueOHUK 17151 00111€00pa30BaTeIbHBIX
yupexaenuit . M.:/Ipoda. 2011

5. Jlykammuk B.U. COopHuK BopocoB U 3a7a4 1o ¢pusuke. 7-9 ki, — M.
IIpocsemenue, 2010. —192c.

6. Kupuk JI.A. ®usuka — 7. Pa3HOypOBHEBBIE CAMOCTOSATEIIbHbBIE U
KOHTpOJIbHBIE paboThl. —5-¢ uznanue,- M.MJIEKCA, 2013.

7. Actaxosa T.B. ®@u3suka. 7 knacc. JlabopaTtopubsie paboTsl. KOoHTpoIbHBIE
3aganus. —CapatoB:Jluneit, 2014.

8. «KoHTponbHO-u3MepuTensubie MaTepuaisl. Pusnka. 7 kmacce/Coct. H.I.
3opuH. — 2-¢ u3a.,nepepad. — M.:BAKO, 2013.

9. Mapon A.E. ®usuka. 7 knacc: yueOHo-meToandeckoe nocoodue/ A.E.
Mapon.- M.: Jlpoda, 2011.- 123c.:

KontponbHbie 1 caMocTOsITENbHBIE pa0OTHI IO GU3HKe. 9 Kilacc: K y4eOHUKY
A.B. Ilepsiikuna, E.M. I'ytHuk «®usuka 9 knacey / O.W. I'pomuesa. — M.
HN3narenbcTBO «IK3aMeH», 2014.

Tectsl o puznke. 9 knace: k yueonuky A.B. Ilepeimkuna, E.M. I'yrHuk
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«Dusuka

9 knaccy / O.W. I'pomueBa. — M.: U3narensctBo «OK3amen», 2010,

®wus3uka. 9 kimace. TemaTndyeckne TeCTOBBIC 3adaHus 11 noaroToBku k I'MA. /
aBT.- cocT.: M.B. boiinenko, O.H. Mupomkuna. — Spocinasias: OO0
«Axkagemus pazButus», 2014.

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETU

HUHTEPHET
7 KITIACC

1. bubnuoteka — Bc€ no npeamety «dusuka». — Pexum gocryna:
http://www.proshkolu.ru

2. BuneoomnsITel Ha ypokax. — Pexxum noctyna: http://fizika-class.narod.ru

3. Enunas xoiekiys nudpoBbIX 00pa30BaTelIbHBIX PecypcoB. — Pexxum
nocryma: http://school- collection.edu.ru

4. luTepecHble MaTepHalibl K ypoKaM (PU3HKH 110 TeMaM; TeCThI TI0 TEMaM;
HaTrJIAIHbIC TOCOOMS K ypokaM. — Pexxum nocrtyma: http://class-fizika.narod.ru

5. lIndpossie o6pa3zoBaTelbHBIE pecypchl. — Pexkum qocTyma:
http://www.openclass.ru

6. DIIEKTPOHHBIC YUeOHUKH 10 Pusnke. — Pexxum moctymna:
http://www.fizika.ru

8 KUIACC

1. bubnuoteka — Bc€ mo npeamety «dusuka». — Pexum gocryna:
http://www.proshkolu.ru

2. BuneoornsiThl Ha ypokax. — Pexxum moctymna: http://fizika-class.narod.ru

3. Enunas xomnekmus mudpoBbIX 00pa30BaTEIbHBIX PECYPCOB. — Peknm
noctyna: http://school- collection.edu.ru

4. NaTepecHble MaTepHaIbl K ypoKaM (DU3MKHU IO TeMaM; TECThI 110 TeMaM;
HarJIsTHBIC TTocoOMs K ypokaM. — Peskum noctyma: http://class-fizika.narod.ru
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5. lludpossie 0OpazoBarenbHbIe pecypchl. — Pexxum gocrymna:
http://www.openclass.ru

6. DnekTpoHHble YUeOHUKH 1O (u3uke. — Pexum gocryna:
http://www.fizika.ru

9 KUIIACC

1. BugeoonsiTel Ha ypokax. — Pexxum nocryna: http://fizika-class.narod.ru

2. Enunas komiekius nudpoBbix 00pa3oBaTeIbHBIX PECYPCOB. — Pexxum
nocryma: http://school- collection.edu.ru

3. HTepecHblie MaTepHaibl K ypokaM (DU3HMKH IO TEMaM; TECTHI 10 TEMaM;
HarJsAHbIC TIOCOOUs K ypokaM. — PeskuMm foctyma: http://class-fizika.narod.ru

4. Illudpossie oOpazoBaTeIbHbIE peCypchl. — PexuM nocTymna:
http://www.openclass.ru

5. DIeKTpoHHBIC YUeOHUKH 10 pusnke. — Pexxum nocrtymna:
http://www.fizika.ru

6.Jucranuonnas mkoja Ne368 http://moodle.dist-368.ru/
OTKpBITHI KJ1acc.
CeteBoe obpa3oBaTenbHOe coobrectso. http://www.openclass.ru/node/109715

7. Enunas xoyuteKius nugpoBbIX 00pa30BaTEIbHBIX PECYPCOB.
http://schoolcollection.edu.ru/catalog/

8. denepanbHBIA IEHTP UHHOPMAIIMOHHO-00Pa30BaTEIbHBIX PECYPCOB.
http://www.fcior.edu.ru/

9. Mutepuet ypok. http://interneturok.ru/ru/school/physics/

10. I'azeTa «1 ceHTAOps» MaTepuabl Mo HU3UKE.
http://archive.1september.ru/fiz

11. Aanmanuu ¢pusmdeckux o0bekToB. http://physics.nad.ru/

12. ’KuBas puzuka: oOyuaroiiasi mporpamma.
http://www.intedu.ru/soft/fiz.html

13. ®usuka.ru. http://www.fizika.ru/
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