MNOACHUTEJIbHAS 3AIINCKA

PaGouas nmporpamma mo ¢pu3uKe HA YPOBHE OCHOBHOTO OOIIIEro 0Opa3oBaHUsI COCTaBIICHA HA
OCHOBE TIOJIO)KCHUM W TpeOOBaHWI K pe3yiabTaraM OCBOCHUS Ha 0a30BOM YpPOBHE OCHOBHOM
0o0pa3oBaTeIbHOW  MpPOrpaMMbl,  MpPEACTaBIeHHbIX B  dDenepalbHOM  T'OCYJAapCTBEHHOM
00pa3zoBaTeIbHOM CTaHAApTEe OCHOBHOTO o0I1ero oopazoBanus (PI'OC O0O0), a Takxke ¢ y4€ToM
[Ipumepnoii nporpammsl Bocniutanus U KoHuenuuu npenoaaBanusi yueoHoro npeamera «duzuka»
B oOpa3oBaTenbHBIX oOpranu3aumsix Poccuiickoit ®Dexepanuu, peaqu3ylOIIMX OCHOBHBIE
00111e00pa3oBaTeIbHbIC POrPAMMBbI

Conepxanue IIporpammbl  HampaBiieHO Ha  (OPMHPOBAaHHE E€CTECTBEHHOHAYyYHOM
rPAaMOTHOCTH YYaIlIUXCS U OpTraHU3aIMI0 U3yYeHUsT (PU3UKHU Ha JIeSITeIbHOCTHON ocHOBe B Hel
YYHATBIBAIOTCSI BO3MOXKHOCTH TMpeaMeTa B peanu3anuu  TpeboBanuiit PI'OC OO0 «k
IUIAHUPYEMBIM JIMYHOCTHBIM M METaIllpeAMETHBIM pe3yJibTaTaM OOydYeHHs, a TaKxKe
MEXIIPEAMETHBIE CBS3M €CTECTBEHHO-HAYYHBIX Y4YEOHBIX IPEIMETOB Ha YypOBHE OCHOBHOTO
o61miero ooOpa3oBaHus

B mporpamme omnpenensroTcs OCHOBHBIC ILEIW HM3ydeHUs (U3MKHA Ha YPOBHE OCHOBHOTO
oOmero oOpa3oBaHus, IUIAHUPYEMbIE pE3yJIbTAaThl OCBOCHHS Kypca (PU3WUKH: JUYHOCTHEHIC,
MeTarpeIMETHbIE, IpeJIMETHbIE (Ha 6a30BOM ypPOBHE)

[Iporpamma ycTaHaBIMBaeT paclpeesieHre ydeOHOro marepuaia Mo rogam oOydeHus (Io
KJIaccam), TpeyiaraeT IpUMEpHYIO TOCIIEI0BATEIIFHOCTh N3YUYCHHSI TEM, OCHOBAaHHYIO Ha JIOTHKE
Pa3BUTHS MPEIMETHOTO COJEpPKaHHMs M yd€Te BO3PACTHBIX OCOOCHHOCTEW yYalIuxcs, a TaKxke
MIpUMEpPHOE TEMAaTUYECKOE IUIAHUPOBAHUE C YKa3aHUEM KO- JIMYECTBA YacCOB HA U3yUEHHE KaxIou
TeMbl M TMPUMEPHON XApaKTEPUCTUKOM YUEOHOM NeSITeNbHOCTH YYalllUXCs, pealn3yeMoi mIpH

U3YYEHUU DTUX TEM.
OBIIASA XAPAKTEPUCTUKA YYUEBHOTI'O ITIPEJIMETA «®PU3UKA»

Kypc ¢usukun — cucremoobpasyromuid Jis €CTECTBEHHO-HAYYHBIX YUYE€OHBIX IIPEIMETOB,
IIOCKOJIbKY (DPU3UYECKHE 3aKOHBI J€KaT B OCHOBE IIPOLIECCOB W SIBJICHUN, H3y4aeMbIX XUMHEH,
Ouonorueii, actpoHoMuel U puzndeckoil reorpadueit. duszuka — 3TO NpeaIMET, KOTOPbIH HE TOJIBKO
BHOCUT OCHOBHOI BKJIaJl B €CTECTBEHHO-HAYUYHYIO KapTHHY MHpa, HO U MPENoCcTaBisieT Haubosee
sicHbIe OOpa3lbl MPUMEHEHUs] HAyYHOTO METOJa IMO3HaHMs, T € crnocoda MOJIy4YeHHUs JOCTOBEPHBIX
3HaHUM 0 mupe. DuU3NKa — 1ITO NpPEeAMET, KOTOPBIM Hapsay ¢ APYTMMH €CTECTBEHHO-HAyUYHBIMU
npeaMeTaMu JOJDKEH JaTh IIKOJbHUKAM  IpPEJCTaBIIeHHE 00 YBJIEKaTEIbHOCTH HAYYHOI'O
HCCIIeJOBAaHUS M PaJOCTH CAMOCTOSITEIbHOTO OTKPBITHUSI HOBOT'O 3HAHUSA
—HAay4YHO OOBSICHSITH SBJICHUS,

—OIICHMBATh U OHUMATh OCOOEHHOCTH HAyYHOTO MCCJIEIOBaHUS,
—MWHTEPIPETUPOBATH JaHHBIE U UCIIOJIb30BaTh HAYUHBIE 10KA3aTEIbCTBA IS MOJIYUYEHUS BBIBOJOBY

N3ydyenne (pU3UKKU CIIOCOOHO BHECTH pEILIAIOUIUM BKJIaJ B (OPMHUPOBAHHE €CTECTBEHHO-HAYUYHOU



IPaMOTHOCTHU OOYYaIOIIUXCS

HEJIA U3YYEHUA YYEBHOI'O ITIPEJIMETA «®U3UKA»

Hemn w3yuenus (u3MKM HAa YpPOBHE OCHOBHOrO oOmiero oOpas3oBanusi ompeneneHsl B Konuenuu
npernojaBanus yuebHoro npeamMera «®dusnka» B o0pazoBarenbHbIX opranuzanusax Poccuiickoit @enepanum,
peanu3yolMX OCHOBHBIE 001Ie00pa3oBaTeIbHbIe NPOrpaMMBbl, yTBepkAEHHOW pemeHueM Komnerun
MunucrepcTBa npocserienus: Poccuiickoit @enepanun, npotokoi ot 3 aekadps 2019 r Ne [1K-4BH

Henu uzyuenust pusmnxu:

—IIpHOOpEeTeHNne UHTEpeca U CTPEMJICHUs 00yJaroIuXcs K HAyYHOMY H3YYEHHUIO IPUPOAbI, pa3BUTHE
UX HMHTEIEKTYalbHbIX U TBOPYECKUX CIIOCOOHOCTEH;

—pa3BUTHE TMPEJICTABICHU O HAYYHOM METOJE MO3HaHWUA W (OPMHUPOBAHHME HCCIICAOBATEIHCKOTO
OTHOIICHHS K OKPYKAIOIIUM SIBJICHUSM;

—opMupoBaHre HAy4YHOIO MHPOBO33PEHMs KaK pe3yjbTaTa M3y4eHHsl OCHOB CTPOEHHsS MaTepuu U
(byHIaMEHTaJIbHBIX 3aKOHOB (DU3UKY;

—opmMupoBaHme npencTaBIeHU 0 PO PU3UKH ISl Pa3BUTHUS APYTHX €CTECTBEHHBIX HAYK, TEXHUKH H
TEXHOJIOTHIL;

—pa3BUTHE MpPEACTaBIEHUN O BO3MOXKHBIX cdepax Oyaymed npodeccHoHAIBHOM AeATeNbHOCTH,
CBSI3aHHON ¢ (PM3UKOM, MMOArOTOBKA K JajbHelIIeMy OOy4yeHHMIO B 3TOM HarpasiieHHMM JlocTHXKeHue 3THX
1[eJIel Ha ypOBHE OCHOBHOI'O OOLIEr0 00pa30BaHUs 00ECIIEUMBACTCS PEIICHUEM CIIEIYIOIIMNX 3a/1a4:

—TIpHOOpeTeHne 3HAaHMKW O JUCKPETHOM CTPOCHHMU BEIIECTBA, O MEXAHWYECKHX, TEIUIOBBIX,
AIIEKTPUYECKUX, MATHUTHBIX M KBAHTOBBIX SBJICHHSX;

—TIpHOOpeTeHne YyMEHUIl ONUCHIBaTh M OOBACHATH (U3UUECKUE SBJICHHUS C HCIOJIb30BAaHUEM
MOJTyYEHHBIX 3HAHUIA;

—OCBOEHHE METOJIOB PEIICHHS MPOCTEHINNX PACUETHBIX 3a/1a4 C UCTIOIB30BaHNEeM (PU3MUYECKIX MOJIeNei,
TBOPYECKHX M MPAKTHKOOPUEHTUPOBAHHBIX 3a]1aY;

—pa3BUTHE yMEHHI HaOJr0AaTh NMPHUPOJHBIE SIBICHHUS U BBIOJHATH OINBITHI, JJaOOpaTOpHbIE PaObOTHl U
HKCIEPUMEHTAJIbHbIE HCCIIEA0BAHUS C UCTI0Ib30BAHUEM U3MEPHUTEIBHBIX TPUOOPOB;

—OCBOCHHE TPUEMOB paboTHl ¢ MHpOpMaIueln (GU3nIecKoro cojaep aHus, BKItoUas HHGOPMAIUIO O
COBPEMEHHBIX JIOCTHKECHUSAX (PU3HMKH; aHAIN3 U KPUTHIECKOE OIICHUBaHUE HH(OpMaInm;

—3HAaKOMCTBO co cepamu mnpodecCHOHAIBHOM JEATETbHOCTH, CBA3AHHBIMM C (U3HMKOH, W

COBPCMCHHBIMU TCXHOJIOTUAMH, OCHOBAHHBIMH Ha JOCTHIKCHUAX (I)I/I3I/I‘-ICCKOI71 HAayKH.

MECTO YYEBHOTI'O IPEAMETA «®U3UKA» B YYHEBHOM IIJIAHE

B cootBeTctBUmM ¢ PI'OC OOO dusuka sBiaseTcs 0013aTEIbHBIM ITPEIMETOM Ha YPOBHE OCHOBHOT'O
obmiero oopa3zoBanus JlanHasi mporpaMma MpeaycMaTpuBaeT u3ydeHue (U3UKA Ha 0a30BOM YpOBHE
B 00bEMe 238 4. 3a Tpu rojia 00yyeHus.

B cootBercTBum ¢ yueOHbIM 1aHoM ['BOY mikona Ned28 Ha nzydenue npeamera «Dusuka» OTBOIUTCS:

— B 7 xnacce 68 yacos B I'0Jl, 2 yaca B HEJIENIIO;



— B 8 kyacce 68 yacos B I'oJl, 2 yaca B HEJIENIIO;

— B9 xnacce 102 yaca B roj, 3 yaca B HEJIEITIO.

B temaTnueckoM TUIAaHUPOBAHUU JIJIA 7 u 8 xyaccoB nmpeamogarac€Tca pe€3€pBs BPpEMCHHU, KOTOpBIﬁ YYUTCIIb

MOJKET UCTIOJIB30BaTh M0 CBOEMY YCMOTPEHHUIO, a B 9 Kilacce — MOBTOPUTETHHO-0000IIAIONIHIA MOYITh

COLEPKAHUE YYEBHOI'O IPEJIMETA «®U3UKA»

7 Kaace

Paznen 1. ®u3uka u e€ posib B IO3HAHUM OKPYKAIOIEro MUpa

®dusnka — HayKa O IPUPOJE.

PU3NUECKUE SBJICHUSA: MEXAaHUYECKHE, TEIUIOBBIE, JJICKTPUYECKHE, MAarHUTHBIE, CBETOBBIC,
3BYKOBBIE.

Ousnyeckue BenUYUHBL. 3Mepenwe ¢usmueckux BenuyuH. Dusnueckue MPUOOPHI.
ITorpemHocTs u3mMepeHuid, MexxayHaposHasi CUCTEMA €UHUL]

Pu3uKa, KaKk ¥ JIPyrue €CTECTBEHHBbIE HAYKU U3y4aeT NPUPOAY. ECcTecTBEHHO-HAy4YHBI METO.
MO3HAHMS: HAOII0JIEHNE, TOCTAHOBKA HAYYHOT'O BOIIPOCA, BBIJIBMKEHHUE TUIOTE3, SKCIIEPUMEHT 10

MPOBEPKE THUIOTE3, OOBICHEHUE HAOJIOJAeMOro SIBJIICHUS, OonucaHue (PU3NYECKUX SIBICHUU C

IIOMOIIBIO MOJIEIEHN
Hdemoncmpayuu
1 MexaHuuyeckue, TeNJI0BbIE, JIEKTPUUECKHNE, MAarHUTHBIE, CBETOBBIE SIBJICHUS
2 dusznueckre NpuOOpPHl U MpoLeaypa IPIMBIX U3MEPEHUIH aHaJIO0rOBBIM U LIU(PPOBBIM
npudéopoM
Jlabopamopusie pabomst u onvimolt
1 Onpenenenue EHBI ICJICHUST TTKAJIbl U3MEPUTEIBLHOTO TMpuOopa
2 I3MepeHue paccTOSIHUM 1
3 MU3mepeHune o0bEMa )XKUAKOCTU U TBEPAOTO Teja
4 OnpeneneHue pasMepoB MaJlbIX Tl
5 N3mepenune TemnepaTypsbl IIPU IMTOMOIIM KUIKOCTHOIO TEPMOMETPA U TaTUMKaA TEMIIEpaTyphl

6 IIpoBeacHMEe WCCIIEIOBAaHUS II0 MPOBEPKE THIIOTE3bI: JMAIBHOCTH IMOJIETA MIApHUKa, ITyIICHHOTO

TOPU30OHTAJIBHO, TCM 6OJ'IBH_IC, 4eM OOJIbIIIC BHICOTA IIyCKa

Pa3nen 2. [lepBoHayalibHble CBeIEHUSI 0 CTPOEHUH BellecTBa

CrtpoeHue BeliecTBa: aTOMbI U MOJIEKYJIBI, UX pa3Mepbl ONbBITHI, JOKa3bIBAIOIINE JUCKPETHOE
CTpoeHue BenlecTBa. JIBukeHune dactuil BemecTBa. CBsA3b CKOPOCTH JABMIXKEHHMS YacTHI[ C
temrieparypoi, bpoyHoBckoe naBmxkenue, auddysus. BizaumoneiicTBHe wYacTUll BelleCTBa:

TIPUTAKCHUC U OTTAJIKUBAHUC



ArperaTHple  COCTOSIHMSI ~ BEIIECTBAa: CTPOCHHUE  Tra30B, JKHUJAKOCTEH U TBEPIBIX
(kpucTamuueckux) Tel B3auMOCBSI3b MEXIy CBOWCTBAaMU BEIISCTB B Pa3HBIX arperaTHBIX
COCTOSIHUSIX U HUX aTOMHO-MOJICKYJISIDHBIM cTpoeHueM. OCOOCHHOCTH arperaTHBIX COCTOSIHUMN
BOJIbI

demoncmpayuu

1 Hab6mronenne OpOyYHOBCKOTO JIBHYKCHUS

2 Ha6monenune nuddy3uu

3 HaOmionenue sBIeHUN, OOBSICHSIONIMXCS MNPUTSHKEHUEM WM OTTAJKUBAaHUEM YacCTHUII

BeIecTBa

Jlabopamopuvie padbomsl u onvimul

1 Onenka nuamerpa aToMa METOJIOM PsiIoB (C UCToNIb30BaHUEeM (oTorpaduii)

2 OnbITH MO HAOMIOACHUIO TEIJIOBOTO PACIIUPEHUS Ta30B

3 OnbITEI IO O6H3py>KeHI/IIO JEUCTBUS CUI MOJICKYJISIDPHOT'O ITPUTSKCHU ST

Pazgen 3. /IBu:keHHe M B3amMoJeiicTBHe TeJl

Mexannueckoe asukeHue PaBHOMepHOe u HepaBHOMepHoOe AsmkeHue. CkopocTb. CpenHsis
CKOPOCTb IPU HEPABHOMEPHOM ABMKEHUU. Pacu€T 1myTu U BpEMEHU IBUKECHUS.

SIBneHne nHepuUu. 3aKOH HHepUMU. B3anMoneiicTeue, Ten Kak NpUYuHa U3MEHEHUSI CKOPOCTH
JIBHKEHUS Ten. Macca, kak Mepa uHepTHOcTU Tena. IlnoTtHocThs BemiecTBa. CBsI3b MIJIOTHOCTHU C
KOJIMYECTBOM MOJIEKYJI B eIuHHIIe 00bEMa BEelIeCcTBa.

Cuia, Kak XapakTE€pUCTHKa B3auMoAeucTBus Tei. Cuia ynpyroctu u 3akoH I'yka. M3mepeHue
CUJIBI C IOMOIIBIO JUHAMOMETpA. S BIE€HNE TATOTEHU U cuiia TsbkecTH. Chila TSKEeCTH Ha JpYTUX
iaHerax. Bec Tena. HeecomocTth. CriokeHuUe CHII, HAIpPaBJIEHHBIX MO OJHOHW HPSMOI.
PaBHopeiicTBytomas cui. Cuina TpeHus. TpeHne CKoJIbKeHUs U TpeHue nokos. Tpenue B mpupoje u
TEXHUKE

Hdemoncmpayuu

1 HaGmroneHne MeXxaHu4eCcKoro JBHUXKEHUS Tella

2 N3mMepeHue CKOpOCTH NPSMOJIMHEHHOTIO IBUKEHUS

3 HaOmronenwne siBICHUS HHEPIIHU

4 HabGmroneHrne M3MEeHEHUsI CKOPOCTH MPU B3aUMOJIECHCTBUM Te

5 CpaBHeHMe Macc 10 B3aUMOJEHCTBHIO TeJl

6 CioskeHHe CHJI, HAITPaBJIICHHBIX MO OJHOM MPSMOK

JladopaTtopHbie padoThl U ONBITHI
1 Onpenenenue CKOPOCTU PaBHOMEPHOIO JBMIKEHMS (ILIapUKaB >KUJIKOCTH, MOJEIIH
JIEKTPUYECKOTO aBTOMOOWIISI ¥ T T1)

2 OnpeneneHne CpeHed CKOPOCTH CKOJILKEHUS OpyCKa MIIH MIapHUKa MO HAKIIOHHOW MIIOCKOCTH



3 OnpexeneHue MIOTHOCTH TBEPAOTO Tea

4  OnpIThl, JEMOHCTPUPYIOIIME 3aBUCHUMOCTh pacTsDKeHHS (nedopmanuu) TPYKHHBI  OT
IIPUIOKEHHOMN CUJIBI

5 OnbIThl, AEMOHCTPUPYIOIIME 3aBUCUMOCTh CHJIbI TPEHHUSI CKOJIBKEHHsSI OT Beca Tela U

XapakTrepa COIpUKaCaromuxcs HOBerHOCTefI

Pasznen 4. JlaBiienne TBEPABIX TeJl, "KUAKOCTEH U ra3oB

JaBnenue CnocoObl yMEHbIIIEHUS U YBeIUYeHHUs J1aBieHus [{aBnenue raza 3aBUCUMOCTh JIaBICHUS
raza ot oonéma, Temmnepatypsl Ilepenada naBieHuss TBEPABIMHU TEJIaMH, >KUJKOCTSIMHU U razaMu
3akon Ilackans IlHeBMaTHueckue MaIIMHBI 3aBUCUMOCTH JABJICHUS >KUAKOCTU OT TIIyOWHBI
I'mapocraruueckuit napagokc Cooolmiaroniuecs cocyibl ['uapaBinyecKkue MEXaHU3Mbl

Atmocdepa 3emnu u armocepHoe naBiaeHue. I[IpuuMHBI CylIECTBOBAHHUS BO3IYILIHOM
obonouku 3emnu. OmnbiT Toppuuennu, uaMepeHue aTrMochepHOro naBjieHUS. 3aBUCHUMOCTH
aTMoc(epHOro JaBJICHUS OT BBICOTHI HaJl ypoBHEM Mopsi. [Ipubopsl 1y u3MepeHus: aTMocepHOTro
JTABJICHUSI.

JlelicTBHUE >KUJIKOCTH M ra3za Ha IOTPpYyXEHHOE B HUX TeJo. BrITankuparomias (apXuMeaoBa)
cuia. 3akoH Apxumena. [InaBanue ten. Bo3nyxomnnaBanue.

emoncmpauyuu

1 3aBucumocTh AaBiIE€HUS ra3za OT TEMIIEPATypbl

2 Ilepenada naBiaeHUS KUIKOCTHIO U Ta30M

3 Coobaromuecs: Cocyibl

4 .T'unpaBaudecKuii mpecc

SIlposaBaenue neicTBusi aTMOCHEPHOIO JTaBICHUS

6 3aBHCUMOCTD BBITATKHUBAIOIIEH CHUIIBI OT 00bEMA TTOTPYKEHHOM YAaCTH TeJla U IJIOTHOCTH

JKUKOCTHU
7 PaBeHCTBO BBITAJIKHBAIOIIEH CUJIBI BECY BRITECHEHHOM KHUIKOCTH
8 YcnoBue miaBaHus TEII: TJIaBaHUE WU MOTPYKCHUE Ten'B 3aBUCHMOCTH OT COOTHOLIEHHUS
IUIOTHOCTEH Teja U KUIAKOCTH
Jlabopamopuvie padbomol u onvimol

1 Hccnenopanue 3aBUCUMOCTH Beca Tejla B BOJI€ OT 00BEMa HOFPY)KéHHOfI B XKXUAKOCTDH 4aCTH TCJIa

2 OnpeneneHue BRITAIKUBAIOIIEH CUJIBL, IEHCTBYIONIEH HA TEJIO0, MTOTPYKEHHOE B )KUJIKOCTh

3 IIpoBepka HE3aBUCHMOCTH BBITAJIKMBAIOIIEH CHIIbI, IEHCTBYIO- IIeH Ha TEJIO B JKUIKOCTH, OT
MaccChl TeJIa

4 OnbIThl, NEMOHCTPUPYIOIINE 3aBUCUMOCTH BBITAJIKMBAIOIIEH CHJIIbI, JEHCTBYIOIIEH Ha Telo B
KUJIKOCTH, OT 00bEMa MOTrpy>KEHHOM B KUIKOCTb YaCTH TeJIA U OT IJIOTHOCTH KUJIKOCTH.

5 KoHctpyupoBanue apeomerpa WU KOHCTPYUPOBAHUE JIOAKU U OIIpelesicHue €€

Irpy30I0AbEMHOCTH.



Pa3pnen 5. PaGoTa u MOIIHOCTB. JHeEprUs

Mexanudeckas padota. MONIIHOCTb.

[IpocTthie MexaHU3MBI: pblyar, OJIOK, HaKJIOHHas IUIOCKOCTh. IIpaBuio paBHOBecusl pblyara.
I[IpumeHeHne TipaBUiIa paBHOBECHs pbhluara K OJOKYy. «3o0jioToe mnpaBmiio» mexaHwku. KITJ]
MPOCTBIX MEXaHU3MOB. [IpocTbie MeXxaHU3MBbI B OBITY U TEXHUKE.

Mexannueckas sneprusi. Kuneruueckas u noreHuaibHas sHeprus. [Ipespainienue oqHoro Buaa
MEXaHUYECKOU SHEPTUH B JIPYyTroi. 3aKOH COXPAaHEHUS SJHEPTUHU B MEXaHUKE.

emoncmpayuu

1 ITpumepsbl IPOCTHIX MEXAHU3MOB

Jlabopamopnsie padbomst u onvimeot

1 Onpenenenue paboOThl CHIBI TPEHUS NMPU PABHOMEPHOM JBHKEHHUH TeJia 10 TOPU3OHTAIBHON

IMOBEPXHOCTH.
2 HWccrnenoBaHue yCIIOBHI paBHOBECHS pblyara
3 Usmepenune KI1J| HaKIIOHHOM TUIOCKOCTH

4 I/I3yquHe 3aKOHa COXpaHCHHA MEXaHHYECKOU OHCPpIruu

8 Ki1ace

Pasgen 1. TemioBblie ABJICHUA

OCHOBHBIE€ TIOJOXKCHUSI MOJICKYJISIPHO-KHHETUYECKON TEOpHU CTPOCHUs BemiecTBa. Macca u
pa3Mepbl aTOMOB W MOJIEKYJI. OnbIThl, NOATBEPKIAIONIME  OCHOBHBIC  IMOJIOKECHUS
MOJIEKYJIIPHO-KUHETUYECKOU TEOPHUH.

Mogaenu TBEPAOro, >KUJIKOTO M Ta3000pa3HOr0 COCTOSHHUN BemiecTBa. Kpucramnuueckue u
amopdubie Tena. OObsICHEHUE CBOWCTB ra30B, KUJIKOCTEH U TBEPABIX TEJI HA OCHOBE TOJIOKECHUMN
MOJIEKYJISIDHO-KHHETHYECKOM Teopun. (CMauyMBaHUE ¢ KalWUISIpHBIE SIBJICHUs. TeruioBoe
pacuIupeHue 1 cxaTue.

Temnepatypa. CBsi3p TeMmIlepaTypbl CO CKOPOCTHIO TEIJIOBOTO JBM)KE€HUS 4HacTUll. BHyTpeHHss
sHeprusi. CnocoObl U3MEHEHUs] BHYTPEHHEN DHEPTUU: TeTUIonepeaaya U CoBepIieHue padoTel. Bumbl
TEeIUIONEepeaauu: TEIUIONPOBOJIHOCTh, KOHBEKIIUS, U3JIyUYEHHUE.

KonudecTtBo TemnoTel. YaenbHas TEIUIOEMKOCTH BEIeCTBA. TeII00OMEH U TEIUIOBOE pPaBHOBECHE.
YpaBHeHue TemoBoro Oananca. [InaBieHue U OTBepAeBaHUE KPUCTAUTMYECKUX BEIIECTB. Y IelbHas
Teruiota TuiaBieHus. IlapooOpazoBanue u koHzaeHcauus. Mcmapenme (MC). Kunenuwe. VY aenbHast
TEIJIOTa TapooOpa3oBaHMs. 3aBUCUMOCTH TEMIIEpaTyphl KHIIEHHUS OT aTMOC(EpHOro 1aBJICHUS.
BnaxkHocTths Bo3ayxa.

OHeprus TomjuBa Y AejbHas TEIJIOTa CrOPaHUs TOIJIMBA.

[MTpuHnmel pa6oTtel TerioBeix aBurareneit. KIIJ TenmoBoro nBurarens. TennoBbie nBUTATEIN

M 3alIMTa OKPYKAKOIIEW cpeasbl.



3aKOH COXpaHEHHUsI M MPEBPAICHHUS dYHEPTrUM B TEIUIOBBIX Ipoiieccax (MC)
Hemoncmpayuu

1 HaGmroneHue OPOYHOBCKOTO  JIBHIKEHHUS

2 Habmoaenue nuddys3nu

3 HaOGnronenue siBICHUW CMaYMBaHUS M KalWUISIPHBIX SIBIICHUMN

4 HaGnroleHUE TEIUIOBOTO PaCUIUPEHUS Tel

5 M3meHeHue naBieHUs ra3a npu u3MeHeHUH 00bEMa U HarpeBaHUM MJTH OXJIAXKICHUHN
6 [IpaBuia u3MepeHUs: TEMIIEPATYPBI

7 Buasl Termionepenadn

8 OxjaxJIeHue MPU COBEPIICHUH PAOOTHI

9 HarpeBanue npu COBEpIICHUN pabOThl BHEIITHUMU CUIIAMU

10. CpaBHeHUME TEIUIOEMKOCTEH Pa3IUIHBIX BEIIECTB

11 HaOsroneHue KUIeHus

12 HaGunroaeHue MOCTOSTHCTBA TEMITEPATYPhI TIPHU TLIABICHUH

13 Moaenu TeIu10BbIX JIBUraTeIe

Jlabopamopnsie padbomst u onvimeol
1 OnbITEI O OOHAPYKESHUFO ASUCTBUS CHJI MOJICKYJISIPHOTO TTPHUTSIKCHHUS
2 OnbITHI TI0 BRIPAIIMBAHUIO KPUCTAJJIOB MOBAPEHHOW COJIM MJIM caxapa
3 OneIThl MO HAOMIOJAEHUIO TEIJIOBOTO PACIIUPEHUS Ta30B, )KUIKOCTEH U TBEPABIX TEN
4 OnpeneneHue AaBJICHUS BO3yXa B OaJlJIOHE MIMPHUIIA
5 OnbITBI, JEMOHCTPHUPYIOIIHNE 3aBUCHUMOCTD TaBJICHU S BO3JIyXa OT ero o0béMa U HarpeBaHUs
WJTA OXJIQXKICHUS
6 IIpoBepka rHNOTE3BI JUHEWHON 3aBUCUMOCTH JJIMHBI CTOJOMKAKUJIKOCTH B TEPMOMETPHUUECKOMN
TpyOKe OT TeMIepaTyphbl
7 Habnronenne M3MEHEHUs BHYTPEHHEH JHEPTUM Tela B PE3yJIbTaTe TEIUIONEPENaun U paboTh
BHEITHUX CHII
8 HccnenoBanue siBICHUS TEINIOOOMEHA MPU CMEIIMBAHUU XOJIOIHOU U ropsiueii BOJbI
9 OmnpeneneHne KOJIMYECTBA TETUIOTHI, TTOJYYSHHOT'O BOJIOW MPUTETUIOOOMEHE ¢ HArPEThIM
METAJUTMISCKUM ITHTHHIPOM
10 Onpenenenue yaenbHON TEINTIOEMKOCTH BEIIECTBA
11 UccnenoBaHue mpoliiecca UCIIapeHust
12 OmpeneneHre OTHOCUTEILHOW BIIAYKHOCTH BO3yXa

13 Omnpenenenue yeIbHON TETUIOTHI TJIABIICHUS JIb1a

Paznen 2. DinekTpuyeckue 1 MAarHUTHbIE SIBJIEHUS

OnekTpuzanus Tel. J[Ba poja 3neKTpUUeCKuX 3apsaoB. B3auMmoaelcTBre 3apsHKeHHBIX Tel. 3aKOH



Kynona (3aBUCHUMOCTH CHIJIBI B3aUMOJEUCTBUSI 3apsHDKEHHBIX TEJl OT BEJIMYUHBI 3apsilOB U PACCTOSIHUS
MEXY TEIIaMH).

Onexkrtpuueckoe mnosne. Hanpsox€HHOCTH 3eKTpuueckoro nmnoJist. IlpuHnmn cyneprno3uuuu
3JIEKTPUYECKUX T0JIeH (Ha KaYeCTBEHHOM yPOBHE).

Hocutenu 3ieKTpuyYecKuX 3apsaoB. DJIEMEHTapHbIA AJIEKTpUUecKUd 3apsiyi. CTpoeHue atoma.
[TpoBOAHUKH U TUABJIEKTPUKHU. 3aKOH COXPAHEHUSI DJIISKTPHUUECKOTO 3apsiaa.

OJIEKTPUUECKUM TOK. YCJIOBUS CYLIECTBOBAHMUS  DJIGKTPUYECKOTrOo Toka. McTOYHMKHU
IOCTOSIHHOTO TOKa. JIeHCTBUsI 3JICKTPUYSCKOro TOKa (TEIUIOBOE, XWMHYECKOE, MarHUTHOE).
OJIEKTPUUECKUU TOKB KHUIAKOCTSIX U razax.

Onexkrpuueckas nenb. Cuna Toka. DJaeKkTpudeckoe HanpsikeHue. CoNnpoTHBIEHHUE NMPOBOJIHUKA.
VienbHOe cONpOTHBIEHHE BellecTBa. 3akoH Oma s ydactka uenu. IlocinenoBarenbHoe u
rnapauieJbHOE COETUHEHUE TPOBOJHUKOB.

PaboTta 1 MOIIHOCTH 3JEKTpPUUECKOTrO Toka. 3akoH J[xoyns— JleHua. DnekTpudyeckue nenu u
MMOTPEOUTENH IEKTPUUIECKOM 2HEpTruH B ObITy. KOpOoTKOE 3aMbIKaHUE.

IToctosiHHBIE MarHuThl. B3aumoaencTBUE MOCTOSSHHBIX ~MAarHUTOB. MarHuTHoe 1oJie. MarHuTHOE
roJjie 3eMJIM U €ro 3HaueHue Ui KU3HU Ha 3emiie. OneIT Opcerena. MarHurHoe nose 3J1eKTPUYeCKOro
ToKa. [[puMeHeHne 31eKTpOMarHuToB B TEXHUKE. J[eficTBUE MAarHUTHOIO 1OJIs1 HA POBOJHUK C TOKOM.
DJNeKTpOABUTATENIb TMOCTOSHHOTO ToOKa. Vicrmonb30BaHWE SIEKTPOJABUTATEIEH B TEXHUYECKUX
YCTPOMCTBAxX U Ha TPAHCHOPTE.

OnbITEBI dapanest. SIBneHue 3JEKTPOMArHUTHOU WHAYKLHH. IIpaBuno Jlenna.
DOnextporeHeparop. CrnocoObl TMOMy4YeHUS DIEKTPUYSCKONW HSHEPruu. OJNEKTPOCTAHIIUM Ha

BO300HOBIISIEMEIX HNCTOYHHUKAX OHCPIUH.

Hemoncmpayuu

1DnexkTpuszanus ten

2 JIBa poaa 3IEKTPUYSCKHUX 3apsIOB M B3aUMOJCHCTBHE 3apsKEHHBIX TEJ
3 VYcrpoicTBO M AeHCTBHE 3JIEKTPOCKOIA

4  DnexTpocTaTUyecKas UHITYKIUs

5 3aKOH COXpaHEHMS IEKTPUUECKUX 3apsiIOB

6 IIpoBOAHUKH U AUDIIEKTPHUKH

7 MopaenupoBaHue CUJIOBBIX JIMHUHN 3JIEKTPUYECKOTO OIS
8 MCTOYHHMKH ITOCTOSIHHOTO TOKa

9 Jle#cTBHS DIEKTPUIECKOTO TOKA

10 DneKTpuYeCcKHil TOK B KHUIKOCTH

11 T"a3oBbIi pa3psin

12 H3mepenue cuiabl TOKa aMIEPMETPOM

13 I/ISMepCHI/IC QJICKTPHUUICCKOI'O HAIIPAXKCHUA BOJIBTMCTPOM



14 PeocraT 1 Mara3uH COTIPOTUBJICHUHN

15 BsaumopneiicTBuE NOCTOSHHBIX MarHUTOB

16 MoaenupoBaHre HEBO3MOKHOCTH Pa3eICHUs MTOII0COB MarH1uTa
17 MopnenupoBaHre MarHUTHBIX IOJIEH MOCTOSHHBIX MarHUTOB

18 OmmiT Dpcrena

19 MaruuTHOE 1oJie ToKa. DIEKTPOMarHuT

20 [leiicTBHE MarHUTHOTO TOJISl HA IPOBOJHUK C TOKOM

21 DnekTpoaBUraTesb NOCTOSTHHOIO TOKa

22 HccnenoBaHuE sIBJICHUS 3JEKTPOMAarHUTHOW MHIYKIIMH.

23 Omnrwitel Dapajes

24 3aBUCUMOCTH HAIIPaBJICHUs] HHAYKIUMOHHOI'O TOKA OT YCJIOBUM €ro BO3HUKHOBEHHMS

25 DJIeKTporeHepaTop MOCTOSHHOTO TOKA

Jlabopamopnsie pabomuvt u onvimeol
1 OnbITHI 1O HAOIIOJICHUIO JIEKTPU3ALMU TeJ UHAYKIIMEH U TIPU COMPUKOCHOBEHUH
2 HccnenoBanue IEHCTBUS 2JIIEKTPUYECKOTO MOJISI HA TPOBOAHUKH U TUIICKTPUKH
3 CoOopka u mipoBepKa padOThI AJIESKTPUICCKOM IEIH IMOCTOSIHHOT'O TOKA
4 VI3mepeHue U peryIupoBaHue CUJIbI TOKA
5 N3mepeHue u peryjJaupoBaHue HANPSIHKSHUS
6 UccienoBanue 3aBUCUMOCTH CHJIBI TOKA, UIYIIETO Yepe3 PEe3UCTOpP, OT CONMPOTUBIICHUS PE3UCTOPA
Y HaIpsDKEHHS Ha PE3UCTOpe
7 OnpITHl, AEMOHCTPHUPYIOIINE 3aBUCUMOCTD 3JIEKTPUUECKOTO COMPOTHUBICHUS MPOBOJHHUKA OT €ro
JUTUHBI, TITOIIAIY MTOTIEPEYHOTO CEYeHUs U MaTepuania
8 IlpoBepka mpaBWiIa CIOXKCHUSI HANPSOKEHUH TMPH ITTOCJIEIOBATEIPHOM COCIMHEHHHU JBYX
pE3UCTOPOB
9 [Iposepka mpaBuia AJist CUIIBI TOKA IPU MapalIeIbHOM COEMHEHUHN PE3UCTOPOB
10 Onpenenenue pabOTHI AIEKTPUIECKOTO TOKA, UAYIIETO Yepe3 pe3ucTop
11 Omnpenenenrie MOITHOCTH IJIEKTPUUECKOTO TOKA, BBIACISIEMON HA PE3UCTOPE
12 VccnienoBaHue 3aBUCUMOCTH CHJIBI TOKA, HAYIIETO Yepe3 JIaMIIOUKY, OT HAINPsHKCHUs Ha HEeH
13 Onpenenenue KII1/] HarpeBaTens
14 UccnenoBanre MarHUTHOTO B3aUMOJICUCTBHS TIOCTOSTHHBIX MAarHUTOB
15 M3y4yeHne MarHUTHOTO TIOJIsI TOCTOSTHHBIX MarHUTOB MIPU UX OOBbEAWHEHUHN U pa3/ieICHUN
16 HccnenmoBaHue IEHCTBUS DIIEKTPUIECKOTO TOKA HA MAarHUTHYIO CTPEIIKY
17 OnbITbl, JEMOHCTPUPYIOIIUE 3aBUCUMOCTb CHJIBI B3aUMOJIEHMCTBHUSL KaTYLIKU C TOKOM U
MarHuTa OT CHJIbI TOKa U HallpaBJICHHUS TOKAa B KaTYIIIKe
18 N3ydeHue nelCTBUSI MAarHUTHOTO TOJISI HA TIPOBOJTHUK C TOKOM

19 KoHcTpyHnpoBaHHE U H3YUCHHE PAOOTHI JISKTPOIBUTATEIIS



20 Uzmepenue KII/] anexkTpoaBuraTebHONM YCTaHOBKHU
21 O1BbITHI 11O HCCJIICAOBAHUIO SABJICHUA BHGKTpOMaFHHTHOﬁ HWHAYKIIUU: UCCIICOJOBAHUC HU3MCHEHUU

SHAYCHUA U HAITPABJICHUA WHAYKIIMOHHOT'O TOKA

9 kaacce

Pasznen 1. Mexannueckue siBJCHUSA

Mexannueckoe JBHXKeHUE. MarepuanbHass Touka. Cucrema otcuérta. OTHOCUTEIBHOCTH
MEXaHUYECKOro  JBWKEHUs. PaBHOMepHOe  mpsAMOJMHENHHOe  JBWkeHue. HepaBHomepHoOe
npsiMoJinHeHoe JBMKeHue. CpenHsii U MIHOBEHHAsi CKOpPOCTh Tejla IIpU HEPaBHOMEPHOM
NBIDKEHHU. YCKopeHHe. PaBHOyCKOpeHHOe mnpsMoiMHENHoe IBrkeHue. CBoOOgHOE majieHue.
Onbite! [Nanuies.

PaBHOMepHOe nBH>KeHUE 10 OKpYkHOCTH. [lepmon m uvactora oOpamenus. JluHeitHas u yrioBas
CKOpPOCTHU. L{eHTpOCTpEMUTENBHOE YCKOPEHHUE.

IlepBeiii 3akoH Hprorona. Bropoit 3akoH Hprotona. Tperui 3akon Herorona. Ilpunnun
CYIIEPIO3ULIUA CHII.

Cuna ynpyrocty. 3akoH ['yka. Cuna TpeHUs: cujia TPEHUs CKOJIbXKEHHUs, CHUJia TPEHUS I1OKOS,
JIpyryue BUABI TPEHUS.

Cuna TSKECTH M 3aKOH BCEMMUPHOTO TSITOTEHMs. Y CKOpEeHHE CBOOOJHOro majeHus. [[BuxeHue
wianet BOkpyr Comnuna (MC). IlepBas kocMuueckasi ckopocTb. HeBecoMoCTh U nmeperpy3Ku.

PaBHOBecue marepuanbHON TOYKH. AOcomoTHO TBEpHOE Teio. PaBHOBecue TBEpIOro Tena cC
3aKpEIJIEHHON OChIO BpalleHusi. MomeHT cuibl. LlieHTp TskecTH.

Nmnynec Ttena. M3menenwe wumnyinbca. MMnynbe cuibl. 3aKOH COXpPaHEHUsS HUMITYJbCA.
PeakTtuBHOE NBHKEHHUE.

Mexannueckasi padota U MOIITHOCTh. PaGoTa cuil TshKecTHu, yrnpyroctu, TpeHus. CBsI3b SHEPTUU
u paboTtel. [loTeHnanbHas sHeprus Tela, NOJHATOr0 HaJ MOBEPXHOCTHIO 3eMitu. [loTeHnanbpHas
SHeprus cxatod npyxuHbl. Kunernueckast sHeprusi. Teopema 0 KUHE- THUYECKOM dHepruu. 3aKoH
COXpaHEHUSI MEXaHUYECKON YHEPIUH.

Hemoncmpayuu

1 HabnroneHne MeXaHUYECKOro IBUKEHHUS TeJla OTHOCUTEIBLHO PAa3HbIX T€I OTCUETA

2 CpaBHEHHE ITYTEeH W TPACKTOPHUU JBFXKCHUS OJTHOTO M TOTO K€ TOROTHOCUTEIIBHO Pa3HBIX TEN

oTcuéTa

3 3mepeHne CKOpOCTH U YCKOPEHUSI MPSIMOJIMHEHHOTO JIBUKCHHUS

4 VccnenoBaHue NPU3HAKOB PAaBHOYCKOPEHHOI'O JBUKEHUS

5 HaOmroaeHue ABM>KEHUS TeJia 10 OKPYKHOCTH

6 HaGmroneHne MexXaHHMYECKUX SIBIICHHH, MPOUCXOMSIIUX B cucTeMme orcuéra «Temexka» mpu eé

pPaBHOMEPHOM M YCKOPEHHOM JBH)XEHUHM OTHOCUTENIbHO KabuHeTa GU3UKU

7 3aBUCUMOCTh YCKOPEHHUs T€jla OT MAacChl TeJjia U JICUCTBYIOIIEH HA HETO CHJIBI



8 HaGmroneHne paBeHCTBA CHII TIPU B3aUMOJICHCTBUM TEJT

9 M3mMmeHeHne Beca Tena Mpu YCKOPEHHOM JIBUKESHHUHU
10 Ilepenava uMnynabca Ipy B3aUMOICHCTBUHU TEI

11 IIpeo6Gpa3zoBaHMUs PHEPTrUU IIPH B3aUMOJICHCTBUM TEI

12 CoxpaHneHue umnyiabca Ipu Heynpyrom B3aumojielicteun 13 Coxpanenue uMmnyJsibca Mpu
abCOJIFOTHO YIIPYTOM B3auMOJICHCTBUH

14 HaGnroneHue peaKTUBHOTO JABUKCHUSI
15 CoxpaneHne MEXaHHYECKOU PHEPTUU MPU CBOOOJIHOM IaJCHUHU
16 CoxpaHeHne MEXaHUYECKON SHEPruu MpHU JABMXKCHUM TeJla MoJ JEeHCTBUEM IPY>KHUHBI

Jlabopamopnsie padbomst u onvimeot

1 KoHcTpyupoBaHue TpakTa JJisl pa3roHa u JajdbHEHIIero paBHOMEPHOI0O JABMXKECHUS IapUKa WIN

TCIICKKHU

2 OnpeneneHue cpelHE CKOPOCTH CKOJIBXKEHHUs OpyCKa WJIU IBHIKEHHS IIapuKa MO0 HAKJIOHHOM
IIJIOCKOCTH

3 OmpenerieHre yCKOPEHUS Telia IPU PaBHOYCKOPSHHOM JIBHYKCHHUH 10 HAKJIOHHOM TTIOCKOCTH

4 VccnenoBaHue 3aBUCUMOCTH MyTH OT BPEMEHHU MPHU PaBHOYCKOPEHHOM JIBUKEHHHU 0€3 HayaJbHOU
CKOPOCTH

5 IIpoBepka ruroTe3bl: €CiiM IPU PaBHOYCKOPEHHOM JABMI)KEHHUU 0€3 HaYaJIbHOW CKOPOCTH MyTH
OTHOCSITCSI KaK PsiJI HEYETHBIX 4YMCEN, TO COOTBETCTBYIOIIME IIPOMEXKYTKA BPEMEHU

OJMHAKOBBI

6 HccnenoBaHue 3aBUCUMOCTH CHIIBI TPCHUA CKOJIBXKCHHUS OT CUJIBI HOPMAJIBHOT'O JAaBJICHUS

7 Omnpenenenue kK03(pUIIMEHTa TPEHUS CKOJIBLKEHUS
8 Ompenenenune >XECTKOCTH MPYKUHBI
9 Ompenenenue paboOThHl CWJIBI TPEHUS NPU PAaBHOMEPHOM JBM)KEHUU Tejla MO TOPU3OHTAJIBHOU
MMOBEPXHOCTH
10 Onpenenenne paboThI CHIIBI yIPYTOCTH IIPH MOABEME JPy3a C UCIOIb30BAHUEM HETIOABUYKHOTO
U TOJIBMKHOTO OJIOKOB

11 VM3yuyeHue 3aKOHAa COXpaHEHUS SHEPTUU

Paznen 2. MexaHu4eckue K0Je0AHUA U BOJTHBI

KonebarenbHoe naBmxkeHne (OCHOBHBIE XapaKTEPUCTHUKUA KOJIEOaHUW: MEpHOJ], YacTOoTa,
aMmiTyga. MaremMaTuyeckuid W TPYXKUHHBIA MasTHUKHU. [IpeBpalieHue >HEprud Impu
KoJ1e0aTeIbHOM JIBH)KECHUM.

3aryxaromue kosiebaHus. BwIHYyXaeHHbIe KojieOaHus. Pe3onanc. MexaHudeckue BOJIHBI.
CBoiicTBa MexaHM4YECKUX BOJIH. [IpojsioibHBIE M TOINIEpEeYHbI€ BOJIHBI. J[JIMHA BOJIHBI U CKOPOCTH
e€ pacrpocTpaHeHus. MeXaHU4eCKHe BOJHBI B TBEPJIOM Telie, celicMuueckue BotHbl (MC).

3Byk. ['pomMKkoCTh 3ByKa U BblcoTa ToHa. OTpaxkeHue 3Byka. MIHdpa3ByK U yJIbTpa3ByK.



JdeMoHcTpanum

1 HaGmoneHue koJieGaHU Ten MOJ ASHUCTBUEM CHIIbI TSHKECTHU CHIIBI YIIPYTOCTH

2 Habmonenue kojebaHuii rpy3a Ha HUTU U Ha TIPY>KUHE

3 HaGmroieHre BoIHYKACHHBIX KOJICOAHUM U pe30HaHCa

4 PacnpocTpaHeHHE NPOJIOJIbHBIX U IMOMNEPEUYHBIX BOJIH (Ha MOJIEININ)

6 HaOmronenne 3aBUCUMOCTH BBICOTHI 3ByKa OT YacCTOTBI

7 AKycTU4yecKuil pe3oHaHC

Jlabopamopnsie padbomst u onvimeot

1 Ompenenenrie 4aCTOTHI U MIEPHOJIA KOJICOAHUI MaTEeMaTUIECKOTO MasiTHUKA

2 OmpenenieHre YacTOTHI U IEpHO/JIa KOJIeOaHU M NTPY>KUHHOTO MasiTHUKA

3 MccnenoBanue 3aBUCUMOCTH MEPHOJIa KOJICOAHU MOJBEIICHHOTO K HUTH I'py3a OT JUTMHBI HUTH

4 VccrnenqoBaHue 3aBUCUMOCTH MEPHO/Ia KOJICOaHUH TIPYKUHHOTO MasiTHUKA OT MacChl Ipy3a

5 IIpoBepka HE3aBUCUMOCTH Nepuo/ia KojaebaHui rpy3a, NOJABEIICHHOTO K HUTH, OT MacChl rpy3a

6 OTmbITHI, JTEeMOHCTPUPYIOIIHE 3aBUCUMOCTh II€pHOJa KOJIEOaHUM MPYKUHHOTO MasiTHUKA OT
MAacCHI Ipy3a 1 )XECTKOCTHU MPYKUHBI

7 V3MepeHue yCKOpeHHs CBOOOTHOTO MaJeHUs

Pa3nen 3. DileKTpOMarHuTHOE T0JIe H 3J1eKTPOMArHUTHbIE BOJIHBI

SHCKTPOMaFHI/ITHOG I10J1C. SHGKTpOMaFHI/ITHI)Ie BOJIHBI. CBOﬁCTBa OJICKTPOMArovuTHBIX BOJIH.
Ikana OJICKTPOMArHMTHBIX BOJIH. Hcnonp3oBanue QJICKTPOMAIrHUTHBIX BOJIH JJIs1 COTOBOMU CBS3U.

DneKTpoMarHuTHas npupojaa cseta. CKopocTh cBeTa. BoJIHOBBIE CBOMCTBA CBETA.

Hemoncmpayuu

1 CgoiicTBa 31€KTPOMArHUTHBIX BOJIH

2 DBoJsiHOBBIE CBOMCTBA CBETA

Jlabopamopnsie pabomer u onvimot

1 I/I3yquI/Ie CBOICTB 9JICKTPOMArHUTHBIX BOJIH C ITOMOIIIBIO MOOMIIBHOT'O Teﬂe(bOHa

Pa3nea 4. CBeToBbBI€ SIBJIEHUSA

JIyueBas monaens cBera. Mictounukn ceera. [IpsaMonnHeHOe paclipOCTpaHEHUE CBETA. 3aTMEHUS
Connua u Jlynel. Otpaxenue cBeta. [lnockoe 3epkano. 3akoH oTpakeHust ceta. [Iperomnenue
CBeTa. 3aKOH IpesomieHus ceera. [lolHOe BHyTpeHHee oTpaykeHue cBera. Mcnoib30BaHue OIHOTO
BHYTPEHHETO OTPAYKEHUSI B ONTUYECKUX CBETOBOIaX.

JInnza. Xox aydei B nmH3e. Onrtuueckasi cucrtemMa (oToanmnapara, MUKpPOCKONA M TeJecKola
(MC). I'na3 kak onTudeckasi cucteMa. bJIn30pyKoCTh U TaTbHO30PKOCTh.

Paznoxenue Oenoro csera B CIICKTDP. OneiTel HeroTona. CrnoxeHue CIICKTPAJIbHBIX IIBCTOB.

I[I/ICHCpCI/IH CBCTAa.



Hemoncmpayuu

1.IlpssmonuHeitHOEe pacTpOCTpaHEHUE CBETA.

2.0TpaxxeHue CBeTa.

3.ITonyuenne n300pakeHUt B MIOCKOM, BOTHYTOM M BBIITYyKJIOM 3€pKaJiax.

4 IlpenomiieHue cBeTA.

5.01rnueckuii CBETOBOI.

6.Xoxa nydeid B coOuparomieit JImH3e.

7.Xox ydel B paccenBarollel JIMH3E.

8.I1osyuenne n300pa>keHU ¢ TIOMOIIBIO JIMH3.

9.Ilpunuun peiictBus doToamnmapara, MUKPOCKONa U TEJIECKOIa.

10.Mopues riaza.

11.Pa3znosxeHue O6eJIoro CBeTa B CIIEKTP.

12 Tlomy4yenue 6e10r0 CBETa IPHU CIIOKEHUHU CBETA PA3HBIX IBETOB.
Jlabopamopnsie pabomuvt u onvimeol
1. UccnenoBanue 3aBUCMMOCTH yTJia OTPa)KEHUsI CBETOBOIO JIy4aoOT yTJjia MaJICHUS.
2. 3yuyenue xapaKTEepUCTHK U300pakeHUs TIpeJIMETa B IIIOCKOM 3epKaJe.
3. UccrnemoBanne 3aBUCHMOCTH yTJIa TIPEJIOMIICHHS] CBETOBOTO JIy4a OT yTJia MaJICHUS Ha TPaHUIIES

«BO3YyX—CTEKIIOY.

4. [TonydyeHnue n300pa>keHUI C MTOMOIIBIO COOUPAIONIECH JTUH3HI.
5. Onpenenenue GOKYCHOTO PACCTOSIHUSI M ONITUYECKON CUITBI COOUPAIOIICH JTUH3HI.
6. OTBITHI TTO Pa3JIOKEHHIO OEIIOT0 CBETa B CIIEKTP.

7. OIBITEI IO BOCIIPUATHUIO IBETA IPECAMCTOB IIPpU UX Ha6J'II-0,HeHI/II/I UCpe3 IBCTOBLIC (i)I/IJ'ILTpLI.

Pa3znen 5. KBanToBBIE SIBJICHUS

OmnbiTel Pesepdopna m mmaHerapHass MoAenb atoma. Moxaens atoma bopa. Ucnyckanue u
noryioueHue ceera aroMom. KBanTsl. JInHeiiuaTelie CIEKTPBI.

PannoakTuBHOCTE. Anbda-, 6eTa- u ramma-u3nydenusil CTpoeHre aToMHOTO sifipa. HykimoHHas
MoJZieib aroMHoro siapa. HWMzoromsl. PammoaxktuBHble npeBpameHus. Ilepuon mnosypacnana
aTOMHBIX sIZIEp.

SnepHbple peakuu. 3aKOHBI COXPaHEHMs 3apsg0OBOIO M MAacCOBOIO YMCEI. DHEPrusl CBS3M
aToMHBIX saep. CBsA3b Macchl M SHEprum. Peaknyuu cuHTe3a U aeiaeHus saep. Mctounnku sHepruu
Coumnana u 38é31 (MC).

Snepnas sHepreTuka. /lelicTBUs paguoaKTUBHBIX U3JIyUYeHHUI HakuBble opranusMel (MC).

Hemoncmpayuu

1. COeKTpbl U3IyUYE€HUS U TTOTJIOUICHUS.

2. COexTpsl pa3jINyHbIX T'a30B.

3. CriexTp BOsIOpoOIa.



4. HaOmonieHue TpekoB B kamepe Buibcona.

5. PaGoTra cuérunka MOHU3UPYIOIHNX U3TyUYCHUH.

6. Perucrpanusi u3iaydeHus: OpUPOIHBIX MUHEPAIOB U MNPOIAYKTOB.

Jlabopamopnsie padbomst u onvimeot

1. HaOmrogenre CcryiOMIHBIX M JIMHEHYAaThIX CIEKTPOB U3ITYyUYCHHUSI.

2. UccnenoBaHue TpEKOB: U3MEPEHUE PHEPTUN YACTHULIBI IO TOPMO3HOMY IYTH (I10
oTtorpadusim).

3. 3mepenue paanoakTUBHOTO (oHa.

IHoBTOpHUTEIBbHO-0000 AU MOAYJIb

[ToBTOpUTENHEHO-0000IIAIOIINH  MOAYJIHF MpEIHA3HA4YEH IS CHCTEMAaTH3allud W 000O0IIeHUs
IIPEAMETHOIO COJEpKaHUsl M OIbITAa JEATEIbHOCTH, NPUOOPETEHHOIO NMPU HM3YYEHUH BCETO Kypca
¢u3uKM, a TaKxke I NOATroTOBKM K OCHOBHOMY TI'OCYJapCTBEHHOMY JK3aMEHY MO (u3uke s
00yUarouXcsi, BBIOPaBIINX 3TOT YUY€OHBIN IPeaMET.

[Ipy u3yyeHnu TaHHOTO MOAYJISI PEaIu3ylOTCsl U CUCTEMATU3HUPYIOTCSl BUBI A€ TEIbHOCTH, HA
OCHOBE KOTOPBIX OOecCleynBaeTCsl JOCTHKEHUE MPEIMETHBIX U METalpeJIMETHBIX INIAHUPYEMBbIX
pe3ysbTaToB 00ydeHMs, (POpMHpYeTCs eCTeCTBEHHO-HayuyHasi I'PaMOTHOCTb: OCBOEHHME HAay4HBIX
METOJIOB MCCJIEIOBAHUS SBJICHUM NOpPUPOAbI WU TEXHUKH, OBJIAJICHUE YMEHUSIMU OOBSICHSTH
(¢uzmueckue SBICHUS, MPUMEHsII I[IOJIydeHHBIE 3HAHWsS, pelaTh 3ajadd, B TOM YHCIE
KauyeCTBEHHBIE U DKCIIEPUMEHTAJIbHBIE.

[TpyHIMNIIMANBHO AEATEILHOCTHBIM XapaKTep JAaHHOT'O pas3jiena pealnu3yeTcsl 3a CYET TOro, 4To
ydaluuecsl BBIIOJHSIOT 3aJaHUs, B KOTOPBIX UM IPEIaracTcs:

- Ha OCHOBE IIOJYyYEHHBIX 3HAHUW pacno3HaBaThb M HAYYHO OOBACHATH (PU3UUYECKUE SIBJICHUS B
OKpY Karolel Npupoie U NOBCEIHEBHOM )KU3HHU;

- MCIOJIb30BaTh HAYUYHbIE METOJbI MCCIIe0BaHUsl (PU3NUECKUX SIBJICHUM, B TOM YHUCIE ISl TPOBEPKHU
TUIIOTE3 U MOJYyYEHUs] TEOPETUUECKUX BBIBOJOB;

- OOBACHATH Hay4yHBbIE€ OCHOBbI HauOoOJie€ Ba)XXHBIX JOCTHMIKEHHUM COBPEMEHHBIX TEXHOJIOTUH,
HallpuMep, IPAKTUYECKOTO UCIIOJIb30BaHUS pa3INYHbIX UCTOYHUKOB YHEPIMU HA OCHOBE 3aKOHA
Ipe- BpaIleHUsI U COXPAHEHHUS BCEX U3BECTHBIX BUJIOB YHEPTUU.

Kaxnas U3 TeM JaHHOTO paszziefia BKJIIOYAeT SKCIIEPUMEHTAJIbHOE HCClIeoBaHHE O00O0IIaoIIero
xapakTtepa. Pa3gen 3aBepiiaercsi NpOBEAEHHEM JUArHOCTHUYECKOM M OIEHOYHOM paboThl 3a Kypce

OCHOBHOH HIKOJIEI.



IVIAHUPYEMBIE PE3YJBTATBI OCBOEHHA YYEBHOI'O IHIIPEIMETA «®U3UKA» HA
YPOBHE OCHOBHOI'O OBIIEI'O OBPA30BAHUA

H3zyuenne yueOHOro mpeamera «Du3nka» Ha ypOBHE OCHOBHOI'O 0O0Iero oOpa3oBaHUs JOJKHO
obecrieunBaTh  JOCTHIKCHHE  CICAYIONIMX  JIMYHOCTHBIX, METANpPEeAMETHBIX H  IPEIMETHBIX

00pa30BaTEIbHBIX PE3YJILTATOB.

JIMYHOCTHBIE PE3YJIbTATBI

Ilampuomuueckoe éocnumanue:
—IIpOsABJIICHHE UHTEpeca K UCTOPUHU U COBPEMEHHOMY COCTOSIHUIO POCCHIICKON (hU3UUeCKON HAyKH;
—IIEHHOCTHOE OTHOIIIEHUE K JOCTHKCHUSIM POCCUMCKNX YUEHBIX-(PU3UKOB.

I'pasicoanckoe u OyxoeHo-HpascmeeHHoe 60CRUMAHUE:

—TOTOBHOCTb K QaKTUBHOMY YYacTHIO B OOCYXXJI€HHMU OOIIECTBEHHO-3HAUUMbBIX M ATHUYECKUX
po6eM, CBSI3aHHBIX C MPAKTUUYECKUM NPUMEHEHHUEM JOCTKEHUN (PU3HUKHY;

—O0CO3HaHNE BaXKHOCTH MOPAJIbHO-3TUYECKUX NPUHIUIIOB B ACSATEIBHOCTH YUEHOTO.
Icmemuueckoe eocnumanue:

—BOCIPUSITUE ICTETUUECKUX KadecTB (PM3UUECKON HAyKH: €€ rapMOHHUYECKOIr0 MOCTPOCHUS,
CTPOrOCTH, TOUHOCTH, JIJAKOHUYHOCTH.

Ilennocmu nayunozo noznanusn:

—OCO3HaHHUE LIEHHOCTH PU3NYECKON HAyKH KaK MOIIIHOTO MHCTPY-MEHTa MO3HAHUS MUPaA, OCHOBBI
pa3BUTHS TEXHOJIOTUM, Ba)KHEHUIIIEH COCTABIISAIONIEH KyJIbTYPHI;

—pa3BUTHE HAYy4YHOH JIFOO03HATEILHOCTH, UHTEPECA K UCCIIEOBATEILCKON 1EATEIbHOCTH.
Dopmuposanue Kyabmypol 300P06b51 U IMOUUOHAIBHOZ0 01A20NOAYUUA:

—OCO3HaHHUE IIEHHOCTH O0e30macHoro ooOpa3za »KU3HM B COBPEMEHHOM TEXHOJOIMYECKOM MHUDE,
BAXHOCTU NpaBUJI OE€30IIaCHOIO IMOBEIECHHUS Ha TPaHCTIQPTE, HA NIOPOTaX, € SICKTPUUECKUM H
TEIJIOBBIM O0OPYAOBAHUEM B JJOMAIIHUX YCIIOBUSIX;

—C(hOpMUPOBAaHHOCTh HaBbIKa peQieKCHH, NPU3HAHUE CBOEr0 IpaBa Ha OMIMOKY W TaKOTO K€
IpaBa y JIpyroro 4ejoBeKa.

Tpyooeoe éocnumanue:

—AaKTUBHOE y4acTHE€ B PEIICHUM NPAKTUUYECKHUX 3ajJay (B paMKax CEMbH, LIKOJIbI, TOpoaa, Kpas)
TEXHOJIOTUYECKOW M COLMAIILHON HAIpaBJIEHHOCTH, TPEOYIOIIMX B TOM YHCIE U (PU3MUYECKHX
3HAHWII;

—MUHTEpEeC K NPAKTUUYECKOMY U3yUYeHHIO Tpodeccuii, CBA3aHHBIX C (PU3HKOI.

IKonozuueckoe eocnumanue:
—OpHEHTaIMs] Ha NpUMEeHEeHUEe (PU3NYECKUX 3HAHUM JJIsl pelIeHUs 3a/1a4 B 00J1aCTH OKpYKaromen

CpcAabl, IMJIaAaHUPOBAHHUS IMOCTYIIKOB MU OLUCHKHU HUX BO3MOKHBIX HOCIEACTBUN OJIA oxpyxcaromeﬁ



cpensl;

—OCO3HaHUE rI100aIBHOTO XapaKTepa SKOJIOTHUECKUX MPOOIIEM U ITyTEH UX PELICHUS.
Aoanmayun o00yuarOue2oca K U3AMEHAIOWUMCS YCIOBUAM COUUAIbHOU U

nPpUPOOHOIl Cpeobl.

—IOTPeOHOCTh BO B3aUMOJECHCTBUM IPU BBIIOJHEHUH MCCIENOBAHUM M HPOEKTOB (U3NUYECKOU
HaIPaBJICHHOCTH, OTKPBITOCTH ONBITY M 3HAHUSM JIPYTHX;

—TIIOBBIIICHUE YPOBHS CBOEH KOMIIETEHTHOCTH Yepe3 MPAKTUUECKYIO JIeITeIIbHOCTD;

—I0TpeOHOCTh B (DOPMHUPOBAHMM HOBBIX 3HAHHUH, B TOM uucie (OpMyIupoBaTh WU, MOHSITHSA,
TUIIOTE3bl 0 PU3NYECKUX OOBEKTAX U SBIICHUSIX;

—O0CO3HaHUE Je(PUITUTOB COOCTBEHHBIX 3HAHUM U KOMIIETEHTHOCTEH B 001acTH (PU3UKH;

—TJIJAaHUPOBAHUE CBOETO PA3BUTHUS B MPUOOPETCHUH HOBBIX (PU3UUECKUX 3HAHUM;

—CTPEMJICHHUE aHAJIU3UPOBATh U BBISABIATH B3aMMOCBS3U IPUPOJBI, OOIIECTBA U SKOHOMUKHU, B
TOM YHCJIE C UCIIOJIb30BaHUEM (PU3UYECKUX 3HAHUM;

—OIIeHKa CBOMX JICHUCTBUI C YUETOM BIIMSIHUSI HA OKPYIKAIOIIYIO CPEIy, BO3MOXXHBIX TJ100ATBHBIX

IMOCJIENACTBUH.

METAITPEAMETHBIE PE3YJIbTATBI

YHI/IBCpCH.HBHHC MOo3HaBaTeNbHbIC TEHCTBHUS

Ba3zoevie nocuueckue oeticmeust:

—BBISIBIIATH U XapaKTEepHU30BaTh CYIIECTBEHHbIC MPU3HAKH OOBEKTOB (SIBICHU);

—YyCTaHaBJIWBATh CYIIECTBEHHBIN TIPU3HAK KJIacCU(PUKAIIMU, OCHOBAHUS JJIsi OOOOIIEHHUS U
CpaBHEHUSI,

—BBISIBJISITh 3aKOHOMEPHOCTH M MPOTHBOpPEUHMsS B paccMaTpuUBaeMbIX ((akTax, AaHHBIX U
HaONMIOICHUSIX, OTHOCSIIHUXCS K (PU3NYECKUM SIBICHUSIM;

—BBIIBJIATh MPUYUHHO-CJICICTBEHHBIE CBSI3W MPU U3YYCHUU (U3HYSCKUX SIBIICHUM M TIPOIIECCOB;
JIeJIaTh BBIBOJIBI C HCMOJIb30BAHUEM JEIYKTHUBHBIX M MHIAYKTHBHBIX YMO3AaKJIIOUCHUU, BBIJIBUTATH
THUIIOTE3bI O B3aUMOCBSI3SIX (DU3NYECKUX BEITHYHH;

—CaMOCTOSITeNIbHO BBIOUpATh CIIOCO0 pelieHus yueOHol Gusndeckoil 3a1auu (CpaBHEHHE HECKOIbKUX
BapUaHTOB pEIICHHS, BHIOOp HanbOoJiee MOAXOIAIIETO C YUYETOM CaMOCTOSITEIIbHO BBIJICJICHHBIX
KPUTEPHUEB).
bazoevie uccneooeamesnibcKkue oeticmaeust.

—MWCHOJIL30BaTh BOIIPOCHI KaK UCCIIEIOBATEIILCKUN HHCTPYMEHT O3HAHUS,

—TMpPOBOJIUTH TI0O CAaMOCTOSITEIbHO COCTAaBICHHOMY TIUIAHY OMBIT, HECJIOXHBIN (U3NUECKUI
AKCTIEPUMEHT, HEOOJIBIIIOE UCCIIEI0BaHUE (PU3NUECKOTO SIBJICHUS;

—OIICHUBaTh Ha NOPUMEHUMOCTh U JIOCTOBEPHOCTh HWHMOpPMAIIMIO, TOJYYSHHYIO B XOJI€

HUCCIICAOBAaHUA UJINU SKCIICPUMCHTA,



—CaMOCTOSITEJIbHO  (popMyupoBaTh OO0OOIIEHUST M BBIBOABI IO pe3yjbTaTaM MPOBEAEHHOTO
HaOII0JIEHUsI, ONIbITa, UCCIICOBAHUS;

—IIPOTHO3UPOBATH BO3MOXKHOE JlajibHEHIIIee pa3BUTHE (PU3UUECKUX MPOLIECCOB, a TAK)KE BBIJIBUTATh
MPEAIIOIOXKEHUS 00 UX Pa3BUTUN B HOBBIX YCJIOBUSIX U KOHTEKCTAaX.
Paooma ¢ ungpopmauueii:

—TIPUMEHSTHh Pa3IMYHbIE METOJIbI, HHCTPYMEHTHI U 3aIIPOCHI MPHU ITOUCKE U 0TOOpEe MH(pOpMAITUHN
WJIM JAHHBIX ¢ Y4ETOM NpPEUIOKEHHON yueOHOH pu3ndecKkoi 3a1auu;

—aHaJIM3UPOBATh, CUCTEMATU3UPOBATh U MHTEPIIPETUPOBATh UH- (POPMALIMIO PA3JIMYHBIX BUIOB U
dbop™m npencraBieHUs;

—CaMOCTOATEIbHO  BBIOMpATh ONTHMaIbHYIO (OpMy TpeAcCTaBIeHUs HHPOPMAUUU H
WJUTFOCTPUPOBATh pellIaeMble 3aa4l HECJIOKHBIMU CXE€MaMu, JuarpaMMaMu, UHON rpadukoi u
UX KOMOMHALUSAMU.

VHuBepcanbHble KOMMYHHKATHBHbIE ICHCTBHSA

Oowenue:

—B XO0JIe 00CYXKJIeHHs y4eOHOr0 MaTepuraia, pe3yJbTaToB JIA0OPaTOPHBIX padOT M MPOECKTOB 3a]1aBaTh
BOIIPOCHI IO CYIIECTBY OOCYXJIaeMOU TeMbl U BbICKa3bIBaTh UJEH, HALICIICHHBIC HAa PEIICHHUE 3a1a4u
U mojjiep>KaHue 01arokKenaTeIbHOCTH OOIICHHUS;

—COIIOCTABJISITh CBOM CYXJICHUS C CYXICHUSIMH JPYTHX YYaCTHHUKOB JHajora, oOHapy>KHUBaTh
pa3ryre U CXOJICTBO MO3UIINH;

—BBIPAXKaTh CBOIO TOUKY 3PEHUS B YCTHBIX U TUCHbMEHHBIX TEKCTaX;

—MyOJWYHO NPEACTABISTh PE3yJIbTAaThl BBIMOIHEHHOTO (DU3MUYECKOTO OIbITa (PKCIEPUMEHTA,
WCCJICOBAaHUS, TPOEKTA).

Coemecmuasn oeamenvrnocms(CompyoOHUUECHIBO):

—TIIOHUMAaTh MW UCIIOJIB30BaTh MPEUMYIIECTBA KOMAaHIHOW W HWHAWBHIAYaIbHOW paldOTHI IIpHU
pelLIeHUN KOHKPETHOMN (pU3ndecKOU IpoOIEMBI;

—TIPUHUMATh IEJIM COBMECTHOH JESITEIHbHOCTH, OPraHU3QBBIBATH ACHCTBHS MO €€ JOCTHIKEHHIO:
pacrpenensiTh pojid, 00CYX/1aTh MPOLIECCHl U Pe3yJIbTaTbl COBMECTHOM padOThI; 0000IIaTh MHEHUS
HECKOJIBKUX JIIOJICH;

—BBITIOJIHATG CBOIO 4YacTh paOOTHI, JOCTHTAss KadeCTBEHHOrO pe3yibTaTa II0 CBOEMY
HAITPaBJICHUIO U KOOPJIUHUPYS CBOM JCHCTBUS C IPYTUMHU WICHAMU KOMAaH]IbI;

—OIIEHUBAaTh KA4e€CTBO CBOEro BKJIaJla B OONIWIl MOPOIYKT MO KPUTEPUSIM, CAMOCTOSTEIHHO
chOopMyIHPOBAHHBIM YYaCTHUKAMU B3aUMOI€HCTBUSL.

VHUBepCalbHBIE PETYIATUBHBIE ACHCTBUS

Cwnoopzauu3auu}l:
—BBbIsAABJIIATH HpO6HCMBI B JKHM3HCHHBIX H y‘-Ie6HBIX CUTyalnusx, TpC6YIOIJ_[I/IX I pCHICHUA

(bu3nuecKux 3HaHUM;



—OpPHUEHTHPOBATHCS B PA3JIMYHBIX IMOAXOJAaX IMPUHSATHS PEUICHUH (MHAUBUAYyaJIbHOE, MPUHATHE
pelieHus B rpynIie, IPUHATHE PEIISHUMN IPYIIION);

—CaMOCTOSITEJIbHO  COCTaBJISITh ~ alTOPUTM  peIIeHus (U3NYECKON 3amayd WiIM IUIaHa
HCCIIEIOBaHUsI C  yY4€TOM  HMMEIOIIMXCA PEeCcypcoB U COOCTBEHHBIX  BO3MOXKHOCTEH,
apryMEHTHPOBATh MpeaiiaraeMble BapUaHThl PELICHUH;

—JenaTh BEIOOP U OpaTh OTBETCTBEHHOCTH 32 PEIIICHUE.

Camoxonmpons (peghnexcust):

—7/1aBaTh aICKBAaTHYIO OLIEHKY CUTYyallMU U IIpeJjiaraTh IJjIaH €€ U3MEHEHMUS;

—O0O0BACHATH MPUYUHBI JTOCTUXKEHUS (HE JOCTHIKEHUS) PE3yJIbTaTOB JESITEIbHOCTH, JaBaTh OLICHKY
NpUOOPETEHHOMY OIIBITY;

—BHOCUTHh KOPPEKTHUBBI B JCSATEIBHOCTh (B TOM 4YHCJIE€ B XOJ BBINOJHEHUS (HUIUYECKOTO
HCCIIEIOBAHUSI WM IIPOEKTa) HAa OCHOBE HOBBIX OOCTOATENBCTB, W3MEHUBIIMXCS CUTYallUi,
YCTaHOBJICHHBIX OIIMOOK, BOSHUKIIIUX TPYAHOCTEHH;

—OLNCHHUBATb COOTBCTCTBUC PE3YyJIbTAaTa LCJIHU U YCIIOBUAM.

Imoyuonanvuvliit unmeniexkm:

—CTaBUTh ce0s Ha MECTO APYroro 4YeioBeKa B XOJE€ CIopa WU NUCKYCCHUU HAa HAYYHYIO TEMY,
MMOHUMATh MOTHBBI, HAMEPEHUSI U JIOTUKY JIPYTOrO.
Ilpunamue cedn u opyzux:

—IIpU3HaBaTh CBOE MPABO Ha OMIMOKY IMPU pelIeHUuU (PU3NYECKUX 3a7ad WIIN B YTBEPKICHUSIX Ha

Hay4HbI€ TEMbI U TAKOE KE MPABOJIPYTOTo.

[TPEAMETHBIE PE3YJIbTATBI

7 Kiaace

[IpenmeTHble pe3ynbTaThl Ha 0a30BOM ypOBHE MJOJDKHBI OTpaxaTrh CGOPMHUPOBAHHOCTH ¥
00yUaromuxcsi yMEHUM:

—HUCIIOJIB30BAaTh ITOHATHUA: (1)PI3H‘-I€CKI/I€ N XHUMHYCCKHUE SBJICHUA, Ha6J'IIO,I[eHI/Ie, OKCIICPUMCHT,
MOJEIb, TUIIOTEe3a; €AUHUIBI (PU3UUYECKUX BEJIUYHH; aTOM, MOJIEKYJa, arperaTHbhIE COCTOSHHS
BellecTBa (TBEpAOE, KHUAKOE, Tra3000pa3HOE); MEXaHMYECKOe JIBI)KeHHE (paBHOMEpPHOE,
HEpaBHOMEpPHOE, TIPSIMOJIMHEWHOE), TPAeKTOpHs, pPaBHOJCHCTBYIOIAsT CHI, JedopMarius
(ympyrasi, TuiacTudeckast ), He BECOMOCTD, COOOIIAIOIINECS] COCYIBI;

—paznu4ath sBIeHus (auddy3us; TeIIOBOe IBM)XEHUE YaCTHUI] BEIIECTBAa; PABHOMEPHOE IBIKEHUE,
HEPAaBHOMEpPHOE JIBIDKEHUE; WHEPIUS; B3aUMOJCHCTBUE Tel, paBHOBECHME TBEPIBIX Tel C
3aKpEIUIEHHON OCBhIO BpAllleHUs; Iepejladya MaBJICHUS TBEPABIMH TEJAMH, KUJIKOCTSIMUA W Ta3amu;
atMoc(epHoe maBieHUE; TUIaBaHUE TeJl; MPEeBpAICHUs MEXaHWYECKOW HYHEPIHH) IO ONMHCAHUIO HUX
XapaKTEPHBIX CBOMCTB M HA OCHOBE OIBITOB, IEMOHCTPUPYIOLIUX JaHHOE (PU3UUYECKOE SIBICHUE;

—pacCIio3HaBaThb MPOSABJIICHHUC HN3YYCHHbIX (I)I/IBI/I‘-ICCKI/IX SBJICHUN B OKpYyXKaromemM Mupe, B TOM



yucie (GU3NYECKHUE SIBJICHUS B IIPUPOAE: NPUMEPHI IBMIKEHMS C PA3JIMYHBIMU CKOPOCTSIMU B
JKUBOM M HEXUBOM IPUPOJEC; MAEUCTBUE CWIBl TPEHUs B IPUPOAEC UM TEXHUKE; BIIMSHUC
arMoc(epHOro JaBJICHUS Ha KUBOW OPTaHMU3M; IUIAaBaHUE PBIO; phIYaru B Teje YeJIOBEKa; MpH
5TOM  IIEPEBOAUTH MPAKTHUYECKYIO 3ajadyy B  Yy4eOHYI0, BBLIEISITh CYIIECTBEHHBIE
CBOMCTBa/NPU3HAKU (PU3UUECKUX SABJICHUM;

—ONUCHIBATh W3yUYCHHBIE CBOMCTBA TeJ M (PU3HYECKUE SBJICHUS, UCIIONB3YS (PU3UUYECKUE BEITUUNHBI
(Macca, 00BEM, MIIOTHOCTH BEIIECTBA, BPEMs, MyTb, CKOPOCTb, CPEAHsII CKOPOCTb, CHUJa
YIIPYTOCTH, CHJIa TSKECTH, BEC TeJla, CUjla TPEeHUsl, JaBjieHrue (TBEPAOro Telna, )KUJIKOCTH, ra3a),
BBITAJIKUBAIOIAs CHUJIA, MEXaHuyeckas paboTa, MOIIHOCTb, IUIEYO CHJIbI, MOMEHT CHJIbI,
KO3(D(HHUIIMEHT MOJE3HOTO NEHCTBUS MEXaHU3MOB, KMHETHUYECKass M IMOTEHIMAIbHAST dHEPrus);
IpY ONWCAHUU MPABUIBHO TPAKTOBATH (PU3UYECKUII CMBICI HCIIOJb3YEMBIX BEJIUYHH, HX
0003HAa4YeHUsI M €AUMHUIIbI (PU3UYECKUX BEIWYMH, HAXOAUTh (POPMYJIbI, CBA3BIBAIOIINE JAHHYIO
(pu3nUECcKyl0 BEJIMYMHY C JPYTrUMHU BEJIMYMHAMH, CTPOUTH I'papUKU M3yYEHHBIX 3aBUCUMOCTEH
(bU3UYECKUX BEIIN-YWH;

—XapaKTepu30BaTh CBOWCTBA TeJ, (PU3UYECKHUE SBJICHHUS W IIPOIECCHI, HCIIONB3Yys IpaBHia
CIIO)KEHMs1 cuil (BOOJb OJHOW mpsAmoi), 3akoH ['yka, 3akon Ilackans, 3akoH Apxumena,
MpaBWIO paBHOBecHUsl phlyara (OJIOKA), «30JI0TOE€ IIPABHIIO» MEXaHHMKH, 3aKOH COXpaHEHUs
MEXaHUYECKOM YHEPTUH; IIPU 3TOM JIaBaTh CIIOBECHYIO (POPMYJIMPOBKY 3aKOHA U 3aITUCHIBATH €r0
MaTeMaTUYECKOE BbIPAKEHHUE;

—OOBSACHATh (U3NYECKHUE SIBICHUS, NPOLIECChl U CBOMCTBA TeJI, B TOM YHUCJIE U B KOHTEKCTE
CUTyalUMH IIPaKTUKO-OPUEHTHPOBAHHOI'O XapakKTepa: BBIABISAThL IPUYNHHO-CIEICTBEHHBIE
CBSI3U, CTPOUTH OOBSICHEHHE K3 |—2 JIOTMYECKHWX MIaroB c ONopod Ha 1—2 H3y4YeHHBIX
cBoOMcTBa PU3UYECKUX SIBICHUM, PU3NYECKUX 3aKOHA MUJIM 3aKOHOMEPHOCTH;

—pemark pacu€THbIC 3a1a4u B 1—2 NEWCTBUS, UCTIONB3Ys 3aKOHBI U (DOPMYJIBI, CBSI3BIBAIOIIHAE
(u3nueckue BEIMYMHBI: Ha OCHOBE aHaJIM3a YCJIOBUS 3aJayd 3allMChIBAaTh KPAaTKOE YCJIOBHE,
MOJICTABJIATh PU3NYECKHUE BEIUYUHBI B (POPMYJIIBI U IPOBOJUTE PACUEThI, HAXOMUTh CIIPABOYHBIC
JlaHHble, HEOOXOoJMWMBbIE JJIsI pEeLIeHUsl 3aJady, OLEHUBATh PEATUCTUYHOCTH ITOJyYEHHOU
(u3nyueckoit BeTUYNHBI;

—pacno3HaBaTh HPOOJIEMBbI, KOTOPhIE MOXXHO PEUIUTHh MNPU IOMOIIU (U3UYECKHX METOJIOB; B
OMHUCAaHUM HCCIICIOBAHMS BBLACIATH IpOBEpsieMoe IMpeAIoyioKeHue (TUNoTe3y), pas3iandaTbh M
HHTEPIPETUPOBATH MOTYUYEHHBIH pe3yiabTaT, HAXOJIUTh OIIMOKH B XOJE OIMbITA, AeJIaTh BBIBOJIBI
10 €ro pe3yJibTaTam;

—IIPOBOJIUTH ONBITHI O HAOMIOJCHUIO (PU3MYECKUX SBJICHUNH WIM (U3HYECKUX CBOHCTB TeEI:
bopMyIHpOBaTh TPOBEpPSEMBIE IpEJ- IMOJIOKEHUS, COOUpaTh YCTAaHOBKY U3 MPEIJI0KEHHOTO
000py1I0BaHUs, 3aUCHIBATH X0 OMbITa U (POPMYJIUPOBATH BBHIBOJIBI;

—BBIINIOJIHATh MNpPSMbIE HM3MEPEHUS] PACCTOSIHUS, BPEMEHH, MacChl Tejla, 00bEMa, CHIIBI U

TEMIICPATYPhI C HUCIIOJIBb30BAHUCM AHAJIOTOBBIX H LII/I(prBLIX HpI/I60p0B; 3allIMChIBaTh ITOKAa3aHMUA



MpUOOPOB C YUETOM 3aJTaHHON aOCOTFOTHOM MOTPEITHOCTH U3MEPEHUIA;

—IIPOBOJIUTH HMCCJIEAOBAaHUE 3aBUCUMOCTH OJHOH (DU3MYECKOW BEJIWYMHBI OT JPYro c
HCIIOJIb30BAHUEM IPSIMBIX U3MEPEHUI (3aBUCUMOCTU MMyTH PAaBHOMEPHO JBMXKYIIIErOCs Tejla OT
BPEMEHM JBWIKEHHUSI TeJla; CHJIbl TPEHHUsI CKOJBXKEHMs OT Beca Teja, KauyecTBa 00paboTKu
IOBEPXHOCTEH TEJ U HE3aBUCHUMOCTH CHJIBI TPEHUs OT IUIOLIAAN COIPHUKOCHOBEHMS TEJ; CHJIBI
YIPYTOCTU OT Y- JIMHEHUS MPY>KUHBI; BHITATKUBAIOIICH CHIBI OT 00BEMaA MOTrpyKEHHON YacTH
TeJla U OT TUIOTHOCTH JKUJIKOCTH, €€ HE3aBUCUMOCTHU OT INIOTHOCTH TeJia, OT IITyOUHBI, HA KOTOPYIO
IOTPY’KEHO TEJIO; YCIOBUM IIJIaBaHUsI TEJl, YCJIIOBUI paBHOBECHS pblyara U OJIOKOB); y4acTBOBATh
B IUIAHUPOBAHUHU YYEOHOIO HCCIIEIOBAHUS, coOupaTh YyCTAaHOBKY W BBINOJIHSTH
W3MEPEHUs, CJeaysl TPeIOKEeH- HOMY IUIaHy, (PUKCHpOBATh pE3yJbTaThl IOJYYEHHOMN
3aBUCUMOCTH (DU3MUECKUX BEJIMYMH B BHUJE NPEIOKEHHBIX TaOiuI U TpaduKoB, AeiaTh
BBIBOJBI 10 pe3yJIbTaTaM UCCIIEI0BaHUS;

—IIPOBO/IUTh KOCBEHHbIE HM3MEpPEHMs] (PU3NUECKUX BEJIWYMH (IUIOTHOCTh BEIIECTBA MXUIKOCTU M
TBEPAOrO TEJla; CUJIa TPEHUS CKOJbXEHHUS; JaBJIEHHME BO3/lyXa; BbITAJIKUBAIOIIAs CcuJa,
JIefiCTBYIOMIAast HA MOTPYKEHHOE B KUAKOCTH TEJI0; KO PUITMESHT MOJIE3HOTO ASHUCTBUS MPOCTHIX
MEXaHU3MOB), CJEaysl NPEeII0KEHHONM HHCTPYKLUM: NPU BBIINOJIHEHUM U3MEpPEHUH coOupaTh
SKCIIEPUMEHTAIBHYIO YCTAHOBKY U BBIYHCIIATH 3HAUEHUE UCKOMOU BEJIMYNHBI;

—Cco0JIrIoAaTh IpaBUila TEXHUKH 0€30IaCHOCTH MPHU padboTe ¢ 1a00paTopHBIM 000PYyIOBaAHUEM;

—YKa3bIBaTh MPHUHIUNB ASUCTBUS NPUOOPOB M TEXHUUYECKUX YCTPOHCTB: BECHI, TEPMOMETD,
JIMHAMOMETp, COOOIIAIOIIUECS CO- CyAbl, 0apOMETp, phlyar, NOABM>KHbBIA U HEMOABUKHBII OJIOK,
HaKJIOHHAsI INIOCKOCTH;

—XapaKTepu30BaTh MPUHIUNBI JEUCTBUS H3YUYEHHBIX IPUOOPOB M TEXHUYECKUX YCTPOMHCTB C
OMmopol Ha HUX oOmnucaHuss (B TOM 4YHCJE: MNOAUIMITHUKH, YCTPOHCTBO BOJONPOBOJA,
TUAPABIMYECKHM TIpecc, MaHOMETP, BBICOTOMEpP, MOPIIHEBOM HACOC, apeoMETp), HCIOIb3Ys
3HaHUS O CBOHCTBaX (PU3MYECKUX SBJICHUM M HEoOXodgu- Mble (U3NYECKHE 3aKOHBl U
3aKOHOMEPHOCTH;

—PUBOJIUTH TIpUMeEpbl / HaXOIUTh MHGOPMAIIUIO O TPUMEpax MPAKTHYECKOTO HMCIOIb30BaHUS
(bu3nyecKkux 3HaHWM B MOBCEIHEBHON KM3HM JIsi oOecrieueHus: 0€30IacHOCTH IpU OOpalleHUH C
NpuooOpaMu U TEXHUUYECKMMH YCTPONHCTBAMM, COXPAHEHMsS 3JI0pOBbsI U COOJIOJEHHUS HOPM
AKOJIOTUYECKOI'0 IMOBEJIEHUS B OKPY- KarolIel cpeae;

—OCYUIECTBISATh OTOOP MCTOYHUKOB MH(OPMAIIMU B CETU
HNHTEepHET B COOTBETCTBUM C 33aJlaHHBIM MOMCKOBBIM 3aIllPOCOM, Ha OCHOBE MMEIOIIUMXCS 3HAHUU U
NyTéM CpaBHEHHUS PpAa3jIUYHBIX MCTOYHUKOB BBIIENIATH HH(OpMalMio, KoTopas SBISETCS
MIPOTUBOPEUYHMBOI MIIM MOXKET OBITh HETOCTOBEPHOM;

—MHCIIOJIb30BaTh MPH BBIMOJHEHUM YYEOHBIX 3aJaHUM Hay4YHO-INOIYJISIPHYIO JIUTEpaTypy
(uznyeckoro cojepkaHusi, CHpPaBOYHbIE MaTepuajbl, pecypcbl ceTu IHTepHeT; BIaJeTh

npuéMaMM KOHCIIEKTUPOBAaHMS TEKCTa, MpeoOpa3oBaHus HHGOpPMALMM W3 OJHOW 3HAKOBOM



CHCTEMBI B IPYTYIO;

—Co03/1aBaTh COOCTBEHHbBIC KPATKHUE MTUCHhMEHHBIC U YCTHBIE COOOIICHUSI HA OCHOBE 2—3 MCTOYHHKOB
nH(popMaMu (PU3HYECKOTO COJAEP)KAHUsI, B TOM YHCJE MyOINYHO JesIaTh KpaTKUe COOOIIECHUS O
pe3yibTaTax NPOCKTOB MM YYEOHBIX HMCCICIOBAHHN; MPH STOM TI'PaMOTHO HCIIOJIb30BaTh
M3YYCHHBIA MOHATHHHBIA anmapaTr Kypca (DM3UKH, COIPOBOKIATh BBICTYILICHHE MPE3CHTAIIHCH;

—TMpU BBIMOJTHEHUHM YYE€OHBIX MPOCKTOB M HCCIEIOBAHUN paclpeacisiTh OOsS3aHHOCTH B TPYMIIC B
COOTBETCTBMHM C IIOCTABJICHHBIMHU 3aJadaMi, CJICJAUTH 3a BBLINOJHCHHEM ILUIaHA JICHCTBHMH,
aJICKBaTHO OIICHMBAaTh COOCTBCHHBIM BKJIAQJL B JCSATEIBHOCTH TIPYIIbI; BBICTPAUBATh

KOMMYHUKaTHUBHOC B3aHMOHeﬁCTBHe, YUYUTBIBas MHCHHUC OKPYKAKOIUX.

8 kiacc

IIpenmeTHble pe3ynapTaTbl Ha 0a30BOM YpOBHE JOJDKHBI OTpaXaTb C(HOPMUPOBAHHOCTh Y
oOydJaromuxcs yMeHUH:

—HCIIOJIb30BaTh MOHSTHUS: Macca U pa3Mepbl MOJIEKYJ, TEIJIOBOE JBH)KEHHE aTOMOB U MOJIEKYJI,
arperaTHble COCTOSIHUSI BEIECTBA, KPUCTAUIMUECKHE M aMop(dHble Teja, HaCBIIMIEHHBIH U
HEHACBIIIEHHBIM Map, BJIAXHOCTh BO3/lyXa; TeMIlepaTypa, BHYTPEHHss SHEprus, TeIIOBOMH
JIBUTATEJb; DJIEMEHTAPHBIM JJIEKTPUYECKUN 3apsj, DJIEKTPUYECKOE MOJIe, IIPOBOJHUKU U
JIURJIEKTPUKH, I10- CTOSTHHBIN 3JIEKTPUYECKHUI TOK, MAarHUTHOE I10JI€;

—paziuyaTrh sIBJIEHUs (TEIUIOBOE paCUIMpEHHE/CKaTue, Terulonepeada, TeIjJoBOe paBHOBECHE,
CMauyMBaHUE, KaWUISIpHbIE SIBJICHUS, UCIIapEHUE, KOHJEHCAlUs, IUIaBJICHUE, KpUCTaIIn3aus
(oTBepaeBaHuE), KWUIEHHE, TeIuionepenadya (TEIUIONPOBOJHOCTh, KOHBEKLMS, W3JIyYEHHUE);
AJIEKTpU3aLIMs TeJl, B3aUMOJEHCTBUE 3apsAAoB, AECUCTBUS JJIEKTPUUYECKOTO TOKAa, KOPOTKOE
3aMBIKaHHUE, B3aMMOJEHCTBUE MAarHUTOB, JEMCTBUE MATHUTHOIO IOJISI HA IPOBOJHUK C TOKOM,
AJIEKTPOMAarHuTHas MHAYKIHS) MO OMUCAHMUIO UX XapaKTEPHBIX CBOMCTB M Ha OCHOBE ONBITOB,
JIEMOH- CTPUPYIOLIUX JaHHOE (PU3UUECKOE SIBJICHUE;

—pacro3HaBaTh MPOSBIIEHUE H3YUYEHHBIX (PU3UYECKUX SIBICHHUM B OKpY’KalOlIEeM MHUPE, B TOM
yycie GU3NYecKue sIBJICHUs B IPHU- POJIE: HOBerHOCTH]Oe HAaTSDKEHUE U KallWJUISIPHBIE SIBICHUS
B IIpUPOJE, KpPUCTAIBl B mpupone, usnydeHue CoiiHIa, 3aMep3aHUE BONOEMOB, MOPCKHE
Opu3bl, O0Opa3oBaHME POCHI, TyMaHa, WHEs, CHEra; JJIEKTPUUYECKHE SBJICHUS B armocdepe,
DJIEKTpUYE- CTBO  JKHUBBIX OPraHM3MOB; MarHMTHOE Tojie 3eMid, JApeild NoJrocoB, pPOJib
MarHuTHOrO MO JJd >KWU3HH Ha 3emie, NOJSIPHOE CHUSIHUE;, IIpU OSTOM HEPEBOIAUTH
MPAKTUUYECKYIO 3a/1a4y B YU€OHYIO, BBIACIISATh CYIIECTBEHHBIE CBOMCTBA/IPU3HAKUA (PUBHUYECKUX
SIB- JICHUU;

—OIUCHIBATh U3YUYEHHBIE CBOMCTBA TENl U (PU3UYECKUE SBJICHUS, UCIIOJIB3Ys (PU3NUYECKUE BEITUUYNHBI
(TeMnepaTrypa, BHYTPEHHSISI DHEPTUsl, KOJIUYECTBO TEILUIOTHI, yAeJIbHas TEINIOEMKOCTh BEIIECTBA,
yIenbHas TeIUIoTa IUIABJICHUS, yJAeJbHas TeIloTa Iapoo0- pa3oBaHUs, yJAeJibHas TeIuioTa

CropaHHs TOIUINBA, KOYDOUIIMESHT MOJIE3HOTO JCHUCTBHUS TEIJIOBOW MAIIMHBI, OTHOCHUTEIbHAS



BJIQKHOCTh BO3JyXa, DJJIEKTPUYECKHUM 3apsii, CHJIa TOKa, OJJEKTPUUYECKOE HaIpsKEHUe,
CONPOTHUBIICHUE TIPOBOJIHMKA, YJAEJIBHOE COIPOTHUBJIICHHME BEIIECTBA, padoTa M MOIIHOCTh
BJIEKTPUYECKOTO TOKAa); MpPHU ONHCAHWM NPABUWIBHO TPAKTOBATh (PU3UYECKUN CMBICI
HCIIOJIb3YEMBIX BEJIMYMH, 0003HAUYEHUS U €IMHUILBI (PU3NYECKUX BEJIMYMH, HAXOAUTh (hOPMYJIHbI,
CBA3BIBAIOIIME JAHHYIO (U3UYECKYIO BEJIMYMHY C JAPYTMMU BEJIWYMHAMH, CTPOUThH TIpaduku
M3YyUYCHHBIX 3aBUCUMOCTEH (PU3NUECKUX BEJIUYHH;

—XapaKTepu30BaTh CBOWCTBA Tejd, (U3MUYECKUE SIBIICHUS U NPOLIECCHI, MCHOIB3ysS OCHOBHBIE
IIOJIO’KEHUSI MOJICKYJIAPHO-KHUHETUYECKONH TEOPUM CTPOEHUsS BELIECTBA, MPUHIUII CYIEpIIO3UIUU
nosied (Ha KaueCTBEHHOM YpPOBHE), 3aKOH COXPaHEHMs 3apsja, 3akoH Oma 11 yyacTka Lenu,
3akoH Jxoyns—JIeHna, 3aKOH COXpaHEHUs DHEPruu; MPH DSTOM JaBaTh CIIOBECHYIO
($hopMyIUPOBKY 3aKOHA U 3aIIUCHIBATH €T0 MAaTEMAaTHYECKOE BHIPAKCHUE;

—OOBSACHATh (PU3UYECKHUE IPOLECChl U CBOMCTBA TeJ, B TOM YMCJI€ U B KOHTEKCTE CHUTYalMil
IIPaKTUKO-OPUEHTUPOBAHHOTO XapakTepa: BBIABIATH NPUUMHHO-CIIE/ICTBEHHBIEC CBSI3U, CTPOUTH
00BsICHEHHE U3 1—2 JIOTMYECKUX MIaroB C OMOpPOH Ha 1—2 M3yYEHHBIX CBOMCTBA (DU3UUECKUX
SIBJICHUM, (PU3UYSCKUX 3aKOHOB WJIM 3aKOHOMEPHOCTEH;

—pewmark pacu€THble 3a1a4d B 2—3 JAEUCTBUsI, UCIOJB3Ys 3aKOHBI U (DOPMYIIbI, CBSI3bIBAIOIINE
(u3nueckue BEJIMYMUHBI: Ha OCHOBE aHaJIM3a YCJIOBUS 3aJayd 3allMChIBAaTh KPAaTKOE YCJIOBHE,
BBISIBJSITH HEAOCTAaTOK MJAHHBIX [UISI PEMICHHs 3aJa4d, BBIOMpATh 3aKOHBI U (HOPMYIIBL,
HEOOXOaUMBIE sl €€ pelIeHHs, TPOBOAUTH pac- YETHI U CPaBHUBATH IIOJIyYE€HHOE 3HAYCHHE
(bu3nuecKoil BEJIMYUHBI C U3BECTHBIMU TAHHBIMU;

—pacmno3HaBaTh MHPOOJIEMBI, KOTOPbIE MOXKHO PELIUTh IPU MNOMOIIM (PU3NUECKHX METOHOB;
HCIIOJIb3Ysl OINUCAHUE WCCIIEAOBaHUs, BBIICISATh MPOBEPSEMOE IPEIOI0NKEHUE, OIEHUBATDH
MPaBUJILHOCTH MOPSIJIKA IPOBEACHUS UCCIIEJOBaHUsI, A€J1aTh BHIBOBI;

—IPOBOJUTH ONBITHl MO HAOMIOAEHUIO (U3MYECKUX SIBJICHUN WM (PU3HMUECKUX CBOMCTB TeEn
(kanuiUIsipHBIE  SIBJICHUS, 3aBUCHUMOCTBH JaBJICHUS BO3ayXa OT ero oOb&Ma, TemIlepaTyphbl;
CKOpOCTH  TIIpoliecca  OCThIBaHUsI/HarpeBaHus NOpH  U3JIy4eHUM OT  LBeTa  HU3Jy-
YaloUIei/mOrIoIaroIel TOBEPXHOCTH; CKOPOCTh UCIIAPEHUSI BOABI OT TEMIIEpATyphl KUJIKOCTHU
U IJIOAaau €€ MOBEPXHOCTH; SJIIEKTPU3aIMs T€I U B3aUMOJEHCTBUE IJIEKTPUUECKUX 3apsiiOB;
B3aMOJICHCTBUE IIOCTOSIHHBIX MAarHUTOB, BHU3yajlM3allusg MAarHUTHBIX MOJIE€H IOCTOSIHHBIX
MarHuToOB; JEWCTBHUSI MarHUTHOIO IIOJII Ha IPOBOJHUK C TOKOM, CBOMCTBAa 3JIEKTPOMArHUTA,
CBOM- CTBa DJIEKTPOJABUIATellsi IOCTOSIHHOTO TOKa): (GOpMYyJHpOBaTh IpPOBEPSiEMbIE
MPETOI0KEHHS, COOMPaTh YCTAHOBKY U3 MPEIJIOKEHHOTO 000PY/1I0BaHMS; OMHUCHIBATh X0 ONbITa
1 GOpMyJIUPOBATh BHIBO/IBI;

—BBINOJIHATH NPSIMBIE U3MEPEHUSI TEMIIEPATYPbl, OTHOCUTEIBHON BJIA)KHOCTH BO3JyXa, CUJIBI TOKA,
HaIpsDKEHUsI C HCIIOJIb30BaHHEM aHaJOrOBBIX MNPHUOOPOB M JaTUYMKOB (U3MUYECKUX BEJIMYHH;
CpaBHHUBAaTh PE3yJILTAThl U3MEPEHUI C YUYETOM 3aJaHHOM abCO- TIOTHON MOTPEIIHOCTH;

—IIPpOBOJUTL HCCJIICAOBAHHUC 3aBUCUMOCTU OJHOU (I)I/IEH/ILICCKOI‘/’I BCIIMYHWHBI  OT I[pyl“OI‘/'I C



HCIIOJIb30BAHUEM MPSAMBIX U3MEPEHUH (3aBUCUMOCTb CONPOTHUBIIEHUS MPOBOJHUKA OT €ro JJIMHBI,
IJIOIIAIA TIOTIEPEYHOTO CEUYECHHS U YAECIBHOTO COMPOTHUBIICHUS BEIIECTBA MPOBOJIHUKA; CUIIBI TOKA,
UYIIETO Yepe3 MPOBOIHUK, OT HAIPSDKEHHs Ha MPOBOJHUKE; UCCIEAOBAHUE MTOCIIEI0BATEILHOTO U
IapajuiesIbHOI0 COEMHEHUN IPOBOJHMKOB): IJIAHUPOBATh HUCCIIEIOBAHUE, COOUPATh YCTAaHOBKY M
BBIIIOJIHATE U3MEPEHUs, Clefys INpeIoKEeHHOMY IUIaHy, (PUKCHUpPOBATh pe3yJIbTAaThl IOJYYEHHOMH
3aBUCHMOCTH B BU/JI€ TaOJIHI] U TPpa(UKOB, JIeJaTh BHIBOJIBI IO pe3yJIbTaTaM UCCICIOBAHNUS,

—IIPOBOJINTh KOCBEHHBIE H3MEpPEeHHS (DU3NYECKUX BeIUYMH (ylelbHas TeIrIOEMKOCTHb BEIECTBa,
CONPOTHBJICHUE IPOBOJHUKA, padoTa M MOIIHOCTh 3JEKTPUYECKOIO0 TOKA): IIJJAHUPOBATh
U3MEpPEHUsi, COOMpPaTh YKCIEPUMEHTAIBHYIO YCTAHOBKY, CJEys NMPEAI0)KEHHON MHCTPYKLHUH, U
BBIYUCIISITh 3HAUCHUE BEIIMYHUHBI;

—Cco0JII0AaTh IpaBUila TEXHUKH 0€30I1aCHOCTH MPpHU paboTe ¢ 1a00paTOpHBIM 000PYyIOBAHUEM;

—XapaKTepu30BaTh IPUHLUMIIBI JEUCTBUS HW3YUYE€HHBIX NPUOOPOB U TEXHUYECKUX YCTPOMICTB C
OIOpOM Ha MX ONMUCaHUs (B TOM YMCJIE: CHCTEMa OTOIUICHHUSI JOMOB, THIPOMETpP, HapoBas
TypOWHa, amMIIepMeTp, BOJIBTMETP, CUETUUK DICKTPUUECKON SHEPIHH, IJIEK- TPOOCBETUTEIILHBIC
puOOpBI, HArpeBaTENIbHBIE 3JIEKTPONPUOOPHI (IIPUMEPHI), DJIEKTPUUYECKHE IIPEAOXPAHUTEIIN;
3JIEKTPOMArHUT, 3JIEKTPOJBHUIraTEeb IIOCTOSIHHOIO TOKAa), HCHOJb3ysl 3HAHUS O CBOMCTBax
(buznyeckux ABJICHUHN U HEOOX0oaUMble (PU3NUECKHE 3aKOHOMEPHOCTH;

—pacno3HaBaTh NPOCTHIE TEXHUYECKHE YCTPOICTBA W HM3MEPHUTENbHBIE HPHUOOPHI MO CXEeMaM H
CXEMaTUYHBIM PUCYHKaM (KHUAKOCTHBIA TEPMOMETpP, TEPMOC, IICUXPOMETP, THUTPOMETD,
JIBUTaTeIb BHYTPEHHETO CrOpaHUsi, 3JIEKTPOCKOII, PEOCTAaT); COCTABIISITh CXEMBbI JIEKTPUUYECKUX
LIeNel ¢ TOocJIeIoBaTeIbHBIM U MapaUIeIbHBIM COCIUHEHHUEM 3JIEMEHTOB, pasjinyasl yCJIOBHBIE
0003Ha4YEeHUs DJIEMEHTOB AJIEKTPUYECKUX LIETEH;

—TPUBOAUTH TPUMEPBI/HAXOAUTh WH(OOpPMAIMIO O TMpHUMeEpax MPAKTUYECKOTO HCIOIb30BaHMS
($U3UYEeCKNX 3HAHUN B MOBCEIHEBHOW >KM3HU JUIsi oOecriedueHusl 0€30TacHOCTH NP OOpaIieHun ¢
npubopaMM M TEXHUYECKMMH YCTPOMCTBAMH, COXpPaHEHUsS 370POBbS U COOJIOACHUS HOPM
SKOJIOTMYECKOTO MTOBEJICHHS B OKpY’KarolIel cpeie; 1

—OCYIIECTBIISITh TOWCK HWH(popManuu (U3NIECKOTO COAEepKaHUs B ceTH VHTepHEeT, Ha OCHOBE
MMEIOIINXCS 3HAHUA U TIyTEM CpaB- HEHHS JIOTIOJIHUTEIHHBIX UCTOYHUKOB BBIJIEIATH WH(OpMAIIHIO,
KOTOpasi ABJISIETCSI IPOTUBOPEUYMBOI MIIM MOXKET OBITh HEIOCTOBEPHOI;

—MHCNOJB30BaTh MpPU BBINOJHEHUH YYEOHBIX 3aJaHUN HAYYHO-TIOMYJSIPHYIO JIMTEpaTypy
(bu3muecKoro coaepKaHWs, CIpPaBOYHBIE MaTepHalibl, pecypchbl ceTh HHTepHeT, BIanaeTh
npuéMaMM KOHCIIEKTUPOBaHUsSl TEKCTa, MpeoOpa3zoBaHus WHPOpMAIUU U3 OJHOW 3HAKOBOU
CHUCTEMBI B APYTYIO;

—CO03/1aBaTh COOCTBEHHBIE NMHUCHMEHHBIE M KPAaTKUE YCTHBIE COOOIIeHHs, 0000mas nHpopManuo u3
HECKOJIbKUX HWCTOYHUKOB (DU3WYECKOTO COACp)KaHHSA, B TOM YHCIE ITyOJIMYHO TMPEJICTaBIATH
pe3yIbTaThl MPOSKTHOW MJIM MCCIIEIOBATEIBCKON AEATEIIBHOCTH, IMPHU 3TOM I'PaMOTHO HCTIOJI30BaTh

H3y‘-ICHHBII>i MOHATUMHBIN arrapar Kypca (I)I/ISI/IKI/I, COMMPOBOXKAATh BBICTYIIJICHUC HpC3CHTaHHCﬁ;



—TpU BBITIOJTHEHUH YYEOHBIX IMPOCKTOB W HCCIICIOBAHUMN (PU3MUECKUX MPOIECCOB PACIPEACIATh
00513aHHOCTH B TPYIINIE B COOTBETCTBHUU C MOCTABIICHHBIMU 3aJauyaMH, CIIEIUThH 3a BBIMOJIHEHUEM
IUIaHa JIEWCTBUI W KOPPEKTUPOBATh €ro, aJeKBAaTHO OICHUBATh COOCTBEHHBIM BKJIaJ B
JICSAITEJIbHOCTh  TPYIIbl, BBICTpaMBaTh KOM- MYHHKATHBHOE B3aWMOJICHUCTBHUE, TIPOSIBIISS

TOTOBHOCTH pa3peiiarh KOH(PIUKTHI.
9 kJacc

[IpenverHble pe3ynbTaTbl Ha ©0a30BOM YpOBHE [OJDKHBI OTpa)xaTb C(HOPMHUPOBAHHOCTH Y
00yUaronxcsi yMeHHI:

—HCIIOJIL30BaTh MOHSITHUS: CUCTEMa OTCU€Ta, MaTepruaibHasi TOYKa, TPAEKTOPUsI, OTHOCUTEIILHOCTh
MEXaHUYECKOI'0 JIBUKECHUS, nedopmanyst (ynpyras, IulacTU4ecKas), TpEHUE,
LIEHTPOCTPEMUTEIILHOE YCKOPEHUE, HEBECOMOCTh U IEPETrPYy3KH; LEHTP TSKECTH; aOCOJIIOTHO
TBEPAOE TEIIO, LIEHTP TSHKECTH TBEPAOIro Tejla, pABHOBECHE; MEXaHUUYECKHUE KOJIeOaHUs U BOJIHBI,
3BYK, MH(}PA3BYK U YJIBTPA3BYK; JIEKTPOMArHUTHBIEC BOJIHBI, IIIKaJla 3JIEKTPO- MArHUTHBIX BOJIH,
CBET, OJIM30PYKOCTh M JAIbHO30PKOCTh, CIIEKTPHI MCIIyCKAaHUS U IOTJIOMICHUs; alb(da-, 6era- u
raMma-u3J1y4eHHUsl, U30TONbL, siJIepHasi SHEPTreTUKa;

—pa3nu4aTh  sBI€HUA (paBHOMEpPHOE MW  HEpPaBHOMEpPHOE  IMPSMOJIMHEWHOE  JBUXKEHUE,
PaBHOYCKOPEHHOE MPSIMOJIMHEHHOE ABUXKEHHE, CBOOOIHOE MaJicHHEe TeJl, pABHOMEPHOE JIBUKECHHE
10 OKPY>XHOCTH, B3aMMOJICHCTBHE TeJ, PEaKTHBHOE NBHM)XCHHE, KojeOa- TEeIIbHOE IBUKCHHE
(3aTyxaronirue U BbIHYXJICHHBIC KOJeOaHUs), p€30HAHC, BOJITHOBOE JIBUKEHHUE, OTPAXKECHUE 3BYyKa,
NPSIMOJIMHEHHOE pACIpPOCTpPaHEHUE, OTPAKEHHUE U IPEIOMIICHHE CBETa, MOJHOE BHYTpPEHHEE
OTpa)XEHHUE CBETa, PA3JIO)KEHHE OEeJIOro CBeTa B CIEKTP M CIJIOKEHHE CHEKTPAIbHBIX IIBETOB,
JIUCHEpCHsl CBETa, €CTECTBEHHasl paJuOaKTHBHOCTb, BO3HMKHOBEHHME JIMHEHYAaTOro CHEKTpa
W3JIy4EHHsI) IO ONMCAHUIO UX XapaKTEPHBIX CBOMCTB U HA OCHOBE OMNBITOB, JEMOHCTPUPYIOIINX
JlaHHO€ (PU3UYECKOE SIBJICHUE;

—pacrio3HaBaTh MPOSBICHUE H3YYCHHBIX (UNUECKUX SBICHHN B OKpY KarolieM Mupe (B TOM
yncie (pu3ndeckue SBICHUs B MPU- POJIe: MPUIUBHI U OTIIMBHI, ABM>KeHHUE MaHeT CONHEeUYHOU
CUCTEMBI, PEAKTHBHOE JIBH)KEHHUE >KUBBIX OPraHWU3MOB, BOCIIPUSTHE 3BYKOB >KHWBOTHBIMHU,
3eMJIETPSCEHUE, CEHCMHYECKHE BOJIHBI, IIy- HaMH, 3XO, ILIBETa TeJ, ONTHYECKHUE SIBJICHUS B
npupojae, OHOJIOTHYECKOE MJEUCTBHE BHIAMMOTO, YJIbTPA(HUOIETOBOrO U PEHTTE€HOBCKOIO
W3IIy4eHUM; EeCTEeCTBEHHBIN pPaJIMOaKTUBHBIA (POH, KOCMHUYECKHE Jy4Hd, PaTAOAKTUBHOE
WU3JIyde€HUE IIPUPOJIHBIX MHUHEpAJOB; JACHCTBHE PAJAMOAKTHUBHBIX H3JTy4E€HUM Ha OpraHu3M ue-
JIOBEKAa), IIPU 3TOM NEPEBOJIUTHh NPAKTUUYECKYIO 33/1auy B YUYEOHYIO, BBIACISITH CYIIECTBEHHbIE
CBOMCTBa/MpU3HAKU (PUBUYECKUX SBIICHU;

—OTNHUCHIBAaTh H3YUYCHHBIE CBOWCTBa Tel W (U3UUYECKUE SBIICHUS, HCIONB3ysd (QU3HUECKUE
BEJIMYUHBI (CPEHSISI U MTHOBEHHAs CKOPOCTh TeJla P HEPAaBHOMEPHOM JABHKEHUH, YCKOPEHHE,

OepeEMCIICHUE, IIYyTh, YIJIOBasgs CKOPOCTb, CHJIa TPCHHUA, CHUJIa YIPYIroCTh, CHJIa TIAXKECTHU,



YCKOpEeHHE CBOOOJHOIO MaJIeHUs, BEC Teja, UMITYJbC Teja, UMIYJIbC CHJIbI, MEXaHHYecKast
paboTta ¥ MOIIHOCTb, MOTEHIIUATbHAS SHEPTHUs Tella, MOJHITOrO HaJl MOBEPXHOCTHIO 3€MIIH,
MOTEHIUAJIbHASL SHEPTHUSl CXKATOU IPYKUHBI, KUHETUUYECKasi JHEPrusi, MOJHasi MeXaHu4decKas
SHEPrusi, NepuoJl U 4acToTa KoJieOaHUM, NJIMHA BOJHBI, TPOMKOCThH 3ByKa U BBICOTa TOHA, CKO-
pOCTh CBeTa, IIOKa3aTedb IPEJIOMJICHUS Cpeabl); IPU OMNHCAaHUMU MPABUIBHO TPaKTOBATh
(U3UYECKHUI CMBICITT UCTIOJIB3YEMbIX BEJIU- YWH, OO03HAYCHUS U CAUHUIIBI (DU3UUCCKUX BEIIMYWH,
HaXOAUTh (DOPMYJIbI, CBSI3BIBAIOIINE TaHHYIO (DU3UUECKYIO BEJIUYHHY C IPY- THMU BEJIWYMHAMHU,
CTpPOUTH IpaUKU N3YUYEHHBIX 3aBUCUMOCTEHN (PU3NUECKUX BEJIUYNH;

—XapaKTepu3oBaTh CBOWCTBAa TeJd, (PU3UUYECKHUE SIBICHUS M MPOLECChl, HCHOIb3Yysl 3aKOH
COXPAHEHUSI PHEPTrUM, 3aKOH BCEMHUPHOTO TATOTEHUSI, MPUHIMUIN CYNEPIIO3UIIAN CHUJI, TPUHIIUII
otHocuTenbHOoCcTH [anmunes;, 3akonbl HpIOTOHA, 3aKOH COXpPAHEHUS HMIYJIbCA, 3aKOHBI
OTpaXEHHUS U TIPEJIOMJICHUS CBETA, 3aKOHBI COXPAHEHHUS 3apsiIOBOTO M MAacCCOBOTO YHCEIN MpHU
SIAEPHBIX PEeakIUsIX; IMPU 3TOM JaBaTh CIOBECHYIO (hOPMYJIHMPOBKY 3aKOHA U 3aIlUChI- BaTh €ro
MaTeMaTUYE€CKOE BhIPpaKEHHUE;

—OOBICHATh (PUBUYCCKUE MPOIESCChl M CBOWCTBA TEJ, B TOM YHCJIC M B KOHTECKCTE CHUTYyaIlHi
MIPAKTUKO-OPUEHTUPOBAHHOTO XapaKTepa: BBISABISITH MPUUYUHHO-CICIACTBEHHBIC CBSI3U, CTPOUTH
o0bsicHeHHe U3 2—3 JIOTHYECKHX IIaroB ¢ OMOpoN Ha 2—3 U3yUYEHHBIX CBOMCTBA (PU3UUECKUX
SIBJICHUU, (PU3UUECKUX 3aKOHOB T 3aKOHOMEPHOCTEH;

—pemarh pacuéTHBIC 3amadd (ONMHUpAIONIHECs Ha CUCTEeMy W3 2— 3 ypaBHCHHI), HUCIIOIBL3YSI
3aKOHBI U (POpMyJIbI, CBsi3bIBalONIME (U3UYECKUE BEIIMYMHBI: HAa OCHOBE aHaJiu3a yCIIOBUS
3a/JauM 3a- MHUCHIBATh KPATKOE YCJIOBHUE, BBISBISTH HEIOCTAIONIME WM U30BITOYHBIEC JIaHHBIE,
BBIOMpATh 3aKOHBI U (DOPMYJIbI, HEOOXOAUMBIE ISl PEIICHHSs, TPOBOJUTh PACUYETHI U OIICHUBATH
PpEaTUCTUYHOCTDh MOJIYYEHHOTO 3HAaUYCHUST (PU3NIESCKOU BEJIMUUHBI;

—pacno3HaBaTh TIPOOJIEMBI, KOTOPHIE MOXXHO PEHIUTh TIPHU MNOMOIIHA (PU3HUYECKUX METOJIOB;
HUCHOJIb3ysl ONHWCAHUE WCCIENOBAHUSA, BBIACIHATh IPOBEPSIEMOE MPEANOI0KEHUE, OICHUBATh
NPaBUIIBHOCTh  TIOPsIKAa IPOBEJCHHUS HCCIIEOBAHMUA, | JENaTh BBIBOIBI, HMHTEPIPETHPOBATH
pe3yJIbTaThl HAOJIIOJEHUN U ONIBITOB;

—IIPOBOJIUTh ONBITHI MO HAOMIOACHHUIO (PU3UYECKUX SIBJICHUU WM (PU3UYECKUX CBOMCTB TN
(n3yuyeHne BTOpOro 3akoHa HbpIOTOHa, 3aKOHA COXpaHEHUs SHEPruu; 3aBUCUMOCTH IepHUoa
KOJIeOaHUM TIPY>KUHHOTO MAasiTHUKAa OT MAacChl Tpy3a M KECTKOCTH TPYKUHBIH HE3aBUCUMOCTH OT
aMIUTATYIbl MaJIBIX KOJEOaHWN; MPAMOIWHEHHOE  pacmpoCTpaHEHUE CBETA, pas3noxkeHue
Oeroro cBeTaB CIEKTp; M3YYEHHE CBOMCTB H300pakeHUs B IUIOCKOM 3€pKajie U CBOICTB
M300pakeHus MpeIMeTa B COOMparolieil IMH3e; Ha- OJII0ICHUE CIUIONIHBIX U JJUHEHYAThIX CIIEKTPOB
M3JIYyYCHUsSI): CaMOCTOSITEIbHO COOMpaTh YCTAHOBKY M3 HU30BITOUHOrO Habopa 000py/I0BaHUS;
OIHUCHIBATh XOJI OTBITA U €TO PE3YJIbTaThl, (OPMYJIHUPOBATH BHIBO/IBI,

—TPOBOJIUTHE TPU HEOOXOAWMOCTH CEPHIO TIPIMBIX HM3MEPEHUN, ONpeNesisa CpeaHee 3HadYeHHUE

u3MepsieMoil BeNnU4YuHBl ((POKYCHOE pacCTOsiHMEe coOuparomeil JHH3bI); OOOCHOBBIBATH BBIOODP



crnoco6a U3MEPEHU/M3MEPUTETBHOTO TPHUOOpa;

—IIPOBOJINTH HCCJIEAOBAaHHWE 3aBUCUMOCTEH (U3MYECKUX BEJIWYMH C HMCIOJIb30BAHUEM MPSIMBIX
M3MEpeHul (3aBUCUMOCTh MYTH OT BPEMEHHU IPH PABHOYCKOPEHHOM JBMKEHHMH 0O€3 HavyalabHOI
CKOpPOCTH; Mepuoja KojeOaHuil MaTeMaTU4eCKOro MasTHUKA OT JUIMHBI HUTH; 3aBUCHMOCTH yrIJja
OTpaXke€HMsI CBETa OT yIJia MaJCHUSIU yIJa MPeIOMIICHHS OT yrJja MajJeHus): IIJIaHUPOBaTh UCCIIE0-
BaHHE, CAMOCTOSITEJIbHO COOMpPaTh YCTAHOBKY, (PUKCHUPOBATH PE3yIbTAThI MTOIYYEHHON 3aBUCUMOCTH
(U3UYECKNX BEJIMUMH B BUJIE TAOIHUI] U TPa(UKOB, eJaTh BHIBOJBI MO pe3yIbTaTaM HCCIEIOBaHNUS;

—IIPOBOJIUTh KOCBEHHBIE U3MEPEHUS (PU3NUECKUX BEJIMYUH (CPEIHSISI CKOPOCTh U YCKOPEHHE Tela
IIpU PaBHOYCKOPEHHOM JBH)KEHHHU, YCKOPEHHE CBOOOJHOrO MaJeHUsl, KECTKOCTh MPY>KUHBI,
KO PUIITMEHT TPEeHUS CKOJBKCHHsS, MEXaHW4YecKass paboTa MU MOIIHOCTb, 4acToTa H
MepuoJl KojJeOaHWM MaTeMaTU4YeCKOro M TIPY>KMHHOTO MAasTHUKOB, ONTHYECKas CHia
cobuparoiiei  JUH3BI, PAAUOAKTUBHBIM  (QOH): TMJAHUPOBATH H3MEpEHUs; coOupaTh
SKCIIEPUMEHTAIbHYI0 YCTAaHOBKY H  BBIIIOJHATH HM3MEPEHUs, ClHeAys MpeIIoKeHHOMH
WHCTPYKLMHU; BBIYMCIISATH 3HAUEHUE BEJIWYMHBI U aHAJIW3UPOBATH IIOJIyYEHHBIE PE3YJIbTaThl C
y4ETOM 3aJaHHOM NOTPEIIHOCTH U3MEPEHUI;

—Cco0Ir01aTh MpaBUjia TEXHUKU 0€30MacHOCTH MpU padoTe ¢ 1adopaTOPHBIM 000PYIOBAHUEM;

—pa3nu4yaTh OCHOBHBIE MNPU3HAKH H3YUYECHHBIX (U3NUYECKUX MOJEJNiel: MaTepuajbHas TOYKa,
a0CoJIFOTHO TBEPJIOE TEJI0, TOUEYHBIN UICTOYHUK CBETA, JIy4, TOHKas JUH3a, IJIAHETapHasi MOJIEIb
aToMa, HyKJIOHHasi MOJ€JIb aTOMHOTIO SIIpa;

—XapaKTepu30BaTh IMPHUHIUIBI JEHCTBUS H3YyUYCHHBIX MPUOOPOB U TEXHUUYECKHUX YCTPOUCTB C
ONopoil Ha uX omucaHus (B TOM YHCIIE: CIUIOMETP, JATYUKHU IIOJIOKEHMS, PACCTOSHUS U
YCKOPEHHsI, pPaKeTa, »>XOJOT, OYKH, NEpPHUCKOIl, (oToanmnapar, ONTUYECKHUE CBETOBO/IbI,
CHEKTPOCKOM, N03UMETpP, Kamepa BuiibcoHa), uc- Mmoab3ys 3HaHUS O CBOMCTBaxX (PU3MUECKUX
SIBJIEHUU U HE0OX01MMble (PU3NUECKHE 3aKOHOMEPHOCTH;

—MHCNOJB30BaTh CXEMBbl M CXEMaTH4YHbIE PUCYHKHM M3YUYEHHBIX TEXHUYECKUX YCTPOMCTB,
M3MEPUTETbHBIX npuooOpoOB 51 TEXHOJIOTUYECKHUX IIPOLIECCOB npu peuIeHnn
Yy4EeOHO-TIPaKTUYECKUX 3a/Jay; ONTHYECKHE CXEMBI JUISI MOCTPOECHUSI U300pak€HUU B IJIOCKOM
3epKajie U coOuparoniei JINH3eE;

—IpPUBOAUTH IPUMEPBI/HAXOAUTh HUH(MOpPMALMI0O O MpHUMEpax MPAKTUYECKOTO MCIOJIb30BaHMS
¢u3MYeCKNX 3HAHUN B MOBCEIHEBHOM >KM3HU JUIsl oOecrieueHHsi 0€30IacHOCTH IPHU OOpalleHUuu C
npudopaMM U TEXHUYECKMMHU YCTPOHMCTBAMHU, COXPAaHEHHUs 3J0POBbSI U COOJIIOJIEHUS HOPM
9KOJIOTUYECKOT0 MTOBEJIEHUS B OKpY KaloIlel cpeJie;

—OCYUIIECTBJISATh MOUCK HHpopManmuu  (U3NYECKOro coAepkaHusi B ceTu HHTepHerT,
CaMOCTOSITEIbHO (hOPMYIHUPYSI TIOUCKOBBIN 3allpoc, HAXOAUTh MYTH OINpEeIeHUs JOCTOBEPHOCTH
MOJIy4eHHON MH(pOpMAIMU Ha OCHOBE MMEIOIIUXCS 3HAHUN U JOMOJIHUTEIbHBIX HCTOYHUKOB;

—MHCIIOJIb30BaTh MPH BBINOJHEHUM YYEOHBIX 3aJaHUM Hay4YHO-INOIYJISIPHYIO JIUTEpaTypy

(bI/I3I/ILICCKOFO COACPIKaHUA, CIPABOYHBLIC MaATCpUaAJIbl, PECYPChI CCTHU I/IHTepHCT; BJIaACThb



npuéMaMM KOHCHEKTHUPOBAaHMS TEKCTa, HpeoOpa3zoBaHus HHGOpPMAIIMU M3 OJHOM 3HAKOBOM
CHUCTEMBI B JPYTYIO;

—CO03/1aBaTh COOCTBEHHbIC INHCBMEHHBIE M YCTHBIE COOOIIEHHWS Ha OCHOBE WHGPOpPMAIUUA W3
HECKOJIBKUX HCTOYHUKOB (PU3HUECKOro cojepkaHus, HyOJUYHO MPEACTaBIATh PE3yJIbTaThl
IIPOEKTHON WJIM MCCJIENOBATEIbCKON ACATEIBHOCTH; IMPU 3TOM TIPaMOTHO HC- IIOJIb30BaTh
M3YUYCHHBIH TOHATUMHBIA amnmapar H3yd4aemMoro pasaeina ¢GHU3UKHU 54 COIIPOBOXKIATH

BBICTYIUICHHE IMpe3eHTaluec yuéToM 0COOCHHOCTEH ayIMTOPUU CBEPCTHUKOB.

TEMATHYECKOE IIVIAHUPOBAHHME

7 kaacc (68 1)

Ne Pa3nen. Tema KoanuectBo| JieKTpOHHBbIE Y4eOHO-METOAMYECKHE MATEPHAJIbI

I/ yacoB

Pasnen 1. ®usuka u €€ posb B MO3HAHUU OKpYyXkaroiiero Mupa (6 q)

1 ®usnka — Hayka o 2 dusndeckas YHIIUKIONCIUS
npupojie CnpaBouHOe U3/1aHUE, COJEpIKAIIEE CBECHHS 110 BCEM
00J1aCcTAM COBpEMEHHOH (DU3UKH.

http://www.elmagn.chalmers.se/%7eigor

Mup pusuku: puznuecKuit FIKCIEPUMEHT

http://demo.home.nov.ru

Opyaut: ouorpaduu ydeHbIX U u3o0perarene

http://erudite.nm.ru

®usuKa BOKPYT Hap
http://physics03.narod.ru
2 dusugeckue 2 KOJ’IJ’IGKI_II/I}I «ECTeCTBeHHOHaquBIe 9KCIICPUMCHTED):
BCIIMYHNHBI (1)1/13141(31

http://experiment.edu.ru
BuptyaneHblii MeTOAMYECKHI KAOMHET yauTest GU3NKH U
ACTPOHOMHHU

http://www.gomulina.orc.ru

33.,[13‘11/1 Io (pI/ISI/IKC C PCIICHHUAMU




http://fizzzika.narod.ru

Kabuner puznuku Cankr-IleTrepOyprekoit akaaemMun
MOCTAMITIOMHOTO TIEIarOrMYeCKOro 00pa3oBaHHMs

http://www.edu.delfa.net

KBaHT: Hay4HO-TIOMYNISAPHBIN (PU3HKO-MaTeMaTHYECKHI
KypHaJ

http://kvant.mccme.ru

3 EctecTtBeHHO- 2 Mup ¢usuku: GU3NIECKuil SIKCIIEPUMEHT
HAYYHBIH METO http://demo.home.nov.ru
HO3HAHUS

Paznen 2. IlepBoHauanbHble CBEJEHUS O CTPOSHHUH BelecTna (5 4)

4 CrpoeHue BeuiecTBa 1 KBanT: HayuHO-IONYJSpHBIN (PU3UKO-MaTEMaTHUECKUN
JKypHal

http://kvant.mccme.ru

5 JBrxenue 2 du3nka BOKPYT HAC
U B3aUMOJICHCTBHE http://physics03.narod.ru

qaCTul BCIICCTBA

6 ArperaTHble 2 Mup ¢uzuku: Gu3ndecKuit SKCIepuMEHT

COCTOSIHUSI BEIIECTBA http://demo.home.nov.ru

Paznen 3. JIpmwxenue u B3aumoseiictue Ten (21 u)

7 Mexanunyeckoe 3 BuptyaneHbiil MeToanYeCKHI KaOMHET yuuTenst GU3NKU U
JBUKECHHE aCTPOHOMHUH

http://www.gomulina.orc.ru

3amaun 1o GU3HKE C PEIICHUSIMU

http://fizzzika.narod.ru

8 WNnepuus, macca, 4 Mup pusuku: puznueckuit SKCEepUMEHT
ITIOTHOCTH http://demo.home.nov.ru
9 Cuna. Buas! cun 14 KBaHT: HayuHO-TTOMYNISAPHBIN (PU3HKO-MaTeMaTHYECKHI
KypHaI

http://kvant.mccme.ru

Paznen 4. JlaBnenue TBEPABIX TN, )KUJIKOCTEN U ra3oB  (214)




10 | HaBnenue. Ilepenava | 3 ®dusuka BOKpYr Hac
JaBJICHUS TBEPIABIMU http://physics03.narod.ru
TeIaMHU, KUAKOCTIMH U
razamu
11 | HaBnenue KuIKOCTH ) Mup ¢usuku: GU3NIECKuil FIKCIIEPUMEHT
http://demo.home.nov.ru
12 | AtmocdepHoe 6 Mup busuku: GU3NIECKUNA IKCTIEPUMEHT
JIaBIICHHUE http://demo.home.nov.ru
13 | HeuncrBue xuakoctu 7 BupryanpHblii METOINYECKHI KaOMHET yUnuTess GU3HKHI U
U ras3a Ha ACTPOHOMHHU
HOrPYKEHHOE B HUX http://www.gomulina.orc.ru
TEJ0
3amauu o GU3UKE C PEIICHUSIMU
http://fizzzika.narod.ru
Paznen 5. Pabota u MmomHOCTh. DHeprus (12 )
14 | Pabora u momHocTh 3 Mup busuku: GU3NIECKUN IKCIICPUMEHT
http://demo.home.nov.ru
15 | IIpocTeie MexaHU3MBI 5 BupTtyanbpHbiii MeTOUYECKUI KaOUHET yuuTelns GU3UKU U
ACTPOHOMHUHU
http://www.gomulina.orc.ru
3agauu Mo GU3UKE C peLICHUSIMU
http://fizzzika.narod.ru
16 | Mexannveckas 4 ®u3uka BOKpYr Hac
SHEPTHSI http://physics03.narod.ru
1

PezepBHoe Bpems (3 u)

T




8 kiacc (68 )

Ne

n/n

Pa3znen. Tema

KoaunuecTBo

qyacoB

3J'ICKTPOHHI>IC yqeﬁﬂo-MeTounqecxue MaTepHuaJibl

Paznen 1. Tennossle siBaeHus (28 1)

CTpoeHue u CBOMCTBA

BE€IICCTBA

duznyeckas SHIMKIONEIUSI
CrnpaBoyHOE M3JaHUE, COJEPIKAILEe CBEICHHS 110 BCEM
00J1aCTsIM COBPEMEHHOH (PU3UKH.

http://www.elmagn.chalmers.se/%7eigor

Opyaut: Ouorpaduu ydeHbIX U u3o0peraTenen

http://erudite.nm.ru

®duzuka BOKpYT' HaC

http://physics03.narod.ru

TenoBsle mpoueccsl

21

Komnexknus «EcTeCTBEHHOHAYYHBIE SKCIIEPUMEHTBI»:
¢uznka

http://experiment.edu.ru

BupTtyanbHblii MeTOgUYECKUI KaOUHET yuuTels GU3UKU U
aCTPOHOMHUH

http://www.gomulina.orc.ru

3anauu 1o pU3MKe C pelICHUSIMU

http://fizzzika.narod.ru

Kabuner ¢pusuku Cankr-IletepOyprekoii akagemMun
HOCTIUITIOMHOTO TT€AarOTHIeCKOro 00pa30BaHMs

http://www.edu.delfa.net

KBaHT: HayuHO-TTOMYNISAPHBIN (PU3HKO-MaTeMaTHYECKHI
KypHaI

http://kvant.mccme.ru

Paznen 2. DnexTpuueckue U MarHuTHBIC siBTIeHUS (37 1)




3 DneKTpuuecKue Mup ¢uzuku: GU3NIECKUN IKCIIEPUMEHT
3apsabl. 3apsKeHHBIE 7 http://demo.home.nov.ru
TeJla U UX B3auMOIEH-
CTBHE
4 [TocTosiHHBIM 20 3agauu o pU3UKE C PeLICHUSIMU
AIIEKTPUYECKHI TOK http://fizzzika.narod.ru
5 MarsuTtHsble BICHUS Mup dusuku: Gu3n4ecKuil SIKCIEpUMEHT
6 http://demo.home.nov.ru
Opymut: 6uorpaduu yIeHbIX U U300peraTenen
http://erudite.nm.ru
6 OneKTpOMarHuTHas 4 dusnka BOKpYyr Hac
WHTYKIHSI http://physics03.narod.ru
PesepBHoe Bpems (3 )
9 kumace (102 u)
Ne Paspnen. Tema KonudecTtBo| JJIeKTpPOHHBIE Y4e0HO-METOAMYECKHE MATEPHAJIBI
/i 4acoB

Paznen 1. Mexanuueckue sBnenus (40 u)

MexaHudeckoe
J[Br>KeHUE U CITOCOOBI

CI'O OITMCaHUs

10

dusnueckas SHIUKIONE U
CrpaBoyHOE H3JaHKE, COJEPIKAILee CBEACHHS IO BCEM
o0nacTsiM coBpeMEHHON (PU3NKHU.

http://www.elmagn.chalmers.se/%7eigor

Opynaut: ouorpaduu ydeHbsIX U u3o0perarenei

http://erudite.nm.ru

®dusuka BOKpYr Hac

http://physics03.narod.ru

B3aumoneiictsue Ten

20

Komneknus «EcTecTBEHHOHAYYHBIE SKCIEPUMEHTBI:
¢duzuka

http://experiment.edu.ru




BuptyansHblii METOIWYECKH KAOMHET yuuTenst GU3NKH U
aCTPOHOMHH

http://www.gomulina.orc.ru

3agauu o GU3UKE C PeLICHUSIMU

http://fizzzika.narod.ru

Kabuner ¢usuku Cankr-IleTrepOyprekoit akagemMun
HOCTAMIZIOMHOTO TIEIarOrMYeCKOro 00pa3oBaHUs

http://www.edu.delfa.net

KBaHT: HayuHO-TIOMYJIAPHBIN (PU3MKO-MaTeMaTHUECKHI
JKypHal

http://kvant.mccme.ru

3 3aKOoHEBI COXpaHCHUA

10

3anaun o GU3MKe C PeHICHUSIMU

http://fizzzika.narod.ru

Pasgen 2. Mexanudeckue KoOJe

Oanust ¥ BOJHBI (15 )

4 Mexanuueckue

KoJIeOaHus

Mup ¢usuku: GU3NIECKUN IKCTIEPUMEHT

http://demo.home.nov.ru

5 Mexanuueckue

BOJIHBI. 3BYK

3anauu 1o GU3MKE C pelIeHUSIMU

http://fizzzika.narod.ru

Paznen 3. DnekTpoMarHUTHOE TIOJIE U DJIEKTPOMAarHUTHBIE BOJIHEI (6 1)

6 | DmexTpomarauTHOE
TI0JIE ¥ DIIEKTPOMAr-

HUTHBIC BOJIHBI

6

Komnexmust «kEcTecTBeHHOHAaYYHBIE SKCTIEPHUMEHTBI»:
¢du3uka

http://experiment.edu.ru

BupTtyanbHbiii MeTOUYECKUI KaOMHET yuuTess GU3UKU U
aCTPOHOMHUH

http://www.gomulina.orc.ru

Paznen 4. CeeroBsie siBneHus (15 u)

7 3aKOHBI

pacnpocTpaHeHHUs CBeTa

6

Mup pusuku: puznueckuit SKCIEepUMEHT

http://demo.home.nov.ru




8 JIuH3b1 U onTHYECKHE 6 3agaun o pU3UKE C PeLICHUSIMU
pudopsI http://fizzzika.narod.ru

9 Paznoxenue 6emoro 3 Mup busuku: GU3NIECKUd SKCIIEPUMEHT
CBETa B CICKTP http://demo.home.nov.ru

Paznen 5. KBantoBbie siBiienust (17 u)

10 | HUcmyckanue
Y TIOTJIOLICHUE CBETa

aTOMOM

4

Komnexknus «EcTeCTBEHHOHAYUHBIE SKCIIEPUMEHTBI»:
buzuka

http://experiment.edu.ru

BuptryanbHblii METOINYECKH KAOMHET yUuTeNs GU3UKH U

ACTPOHOMHH

11 CTpOCHI/Ie aTOMHOI'O

sapa

duznyeckas SHIMKIONESTUSL
CrpaBouyHOE U3aHUE, COJEPIKAILEe CBEACHHS 110 BCEM
001aCTsIM COBPEMEHHOH (PU3UKH.

http://www.elmagn.chalmers.se/%7eigor

Opynut: buorpaduu y4eHbIX H U300peraTenen

http://erudite.nm.ru

du3nka BOKpYT Hac

http://physics03.narod.ru

12 | SlnepHble peakuyu

3anauu 1o pU3MKe C pelIeHUSIMU

http://fizzzika.narod.ru

[ToBTOpHTENEHO-00001IarOIIII MOYIb (9 1)

TEMATHYECKOE IIVIAHUPOBAHHME

7 kaacc (68 v)

TemaTuuyeckuii OcHoBHOe

0J10K, TeMa cojep:kaHue

OcHOBHBIE BHU/bI J1¢ATECJIbHOCTH
y4yamuxcs (Ha ypoBHe y4eOHbIX

AecTBUIA)

Pa3znen 1. ®u3uka u €€ posib B MO3HAHUHN OKPYKAIOIIET0

mupa (6 4)




duzuka —

HayKa 0

npuposue (2 1)

®dusnka — Hayka o
npupoxe. SIBnenus
npupoasl. usnyeckue
SIBJICHUSL:
MEXaHUYECKHE,
TEIUIOBBIE, DJIICKTpUYE-
CKHE€, MarHUTHBIE,

CBE€TOBBIC, 3BYKOBEIC

BrisBienre paznuunii Mexay GU3NYECKUMH U
XUMHU4YecKuMU npeppameHusiMu (MC — xumus).
PacnioznaBanue u kiaccu@ukanus

(buznuecKux sABJICHUMN: MEXaHUYECKHUX,
TEIUIOBBIX, DJIEKTPUYECKUX, MATHUTHBIX U
CBETOBBIX.

HaGmronenue u onncanue (pru3nUecKux SBICHUN

DOu3HYecKHe dusnueckue OrnpeneneHue LEHbl 1EJIEHUS MIKAJIbI
BeJIMYMHbI BeJIWYMHBL. M3Mepenne | usmepurenbHoro npudopa. zmepenue aTuHEHHBIX
(2 u) (pu3nMUeCKuX BEJIUYMH. | Pa3MEPOB TeJ U IPOMEXYTKOB BPEMEHU C yUETOM
duznyeckue Npuoopkl. | MOrPelIHOCTEN.
ITorpemnuocts N3mepenue o6bEMa KUJKOCTH U TBEPJIOrO Tea.
U3MEPEHUM. HN3mepenue temneparypsl IpU ITOMOIIA
MexnyHapoaHas JKHJIKOCTHOI'O TEPMOMETpPA U JaTYUKaA
cUCTEMa €OUHHILL TEMIIEpaTyPHI.
BrirtosiHeHHE TBOPUYECKUX 3aJaHUN IO ITIOUCKY
CIIOc000B M3MEPEHUS HEKOTOPHIX (PU3UISCKUX
XapaKTEepPUCTUK, HAIIPUMEP Pa3MEPOB MAJIbIX
00BEKTOB (BOJIOC, MPOBOJIOKA), YIATEHHBIX
0O0BEKTOB, OOJIBIINX PACCTOSIHUM, MaJIbIX
MIPOMEXKYTKOB BpeMeHHu. O0CcyxK1eHue
rpeaiaraéMbix cnocoOoB
EcrecrBenno- | Kak ¢pu3uka u npyrue BriaBukeHue runores, O0ObSICHAIOMINX
HAYYHBbIi €CTECTBECHHBIEC HAYKH MIPOCTHIE SABJICHUS, HATPUMED,
MeTo A3y4aroT OPUPOLY. — II0YEMY OCTAHABIIMBACTCS ABHXKYILIEECS 110
MO3HAHMS EcTecTBEeHHO-Hay4HBI | TOPHU30HTAJIBHON IOBEPXHOCTH TEIO;
(2 ) METOJl NO3HAHUS: — [OYEMY B JKapKYIO IIOTO/1y B CBETJION OJIEKIE

HaOJIIOIcHUE,

IMOCTAaHOB- Ka HAYYHOTO
BOIIPOCA, BBIIBUKCHHUE
THUITIOTE3, BKCHepI/IMeHT

10 TIPOBEPKE TUIIOTES,

MpOXJIaJHENH, YeM B TEMHOM.

IIpeanoxenue cnocob0B MPOBEPKU THIIOTES.
IIpoBenenue wuccnenoBaHUs IO IIPOBEPKE KAKOW-
au00 TUIOTE3bl, HAIpUMEpP, JAIBHOCTH MOJETa
IIapuKa, IIYIIEHHOIO

TOPHU30OHTAJBHO, TEM




00bsicHeHre HalJto-
JIaeMOT0 SIBIICHUSI.
Onucanue GpU3NIECKUX
SIBJICHUH C TOMOIIBIO

MOJ€EJIEN

Oobliie, yeMm OoJIblile BHICOTA ITyCKa.
ITocTpoeHue mnpocTermnx Moaeiieh
(usmyeckux siBICHUHU (B BUIE PUCYHKOB WUIIU
CXEM), HallpUMep MaJCHHUE MPEeIMETa;

MPSMOJIMHEWHOE pacIpOCTpaHEHHUE CBETa

Pa3nen 2. IlepBoHayaibHbIe CBeIeHUS O CTPOEHHH

BemrecrBa (5 )

Crpoenne ATOMBI U MOJIEKybl, uX | Habnronenue n uHTEpnperamnus OnbITOB,
BelllecTBa pa3mepsbl. OTBITHI, CBHJIETEJIbCTBYIOIIUX 00 aTOMHO-MOJIEKYJISIPHOM
(1 4) JIOKa3bIBAOIINE CTPOCHHUH BEIIECTBA: OMBITHI C PACTBOPEHUEM

JIUCKPETHOE CTPOCHHE Pa3JIMYHBIX BEILIECTB B BOJE.

BellleCTBa OueHka pa3MepoB aTOMOB M MOJIEKYJI €
UCIIOIb30BaHuEM (poTorpaduii, MOITy4YEeHHBIX Ha
aTOMHOM CHJIOBOM MHUKpockorie (ACM).
Ornpenenenue pa3MepoB MaJIbIX Tel

JIBMsKeHHE JIBMOKEHHE YaCTHII Habmronenne un oObsICHEHHE OPOYHOBCKOTO

u BeuiecTBa. CBA3b JIBIDKCHUS U ABICHUS T Py3UH.

B3anMOIeii- CKOPOCTH JIBUKEHMUS [IpoBeneHne u 0OBSICHEHHUE ONBITOB O HAOJIIOACHUIO
CTBHE YacTHI] C TEIJIOBOT'O pACILIMPEHHUS Ta30B.

YaACTHII TEMIIEpATypPOH. [IpoBeneHue u 0ObsCHEHHUE OIBITOB IO

BeIeCTBa BpoyHoBckoe O0OHApPYXEHUIO CHIIMOJICKYJIISIPHOTO

(2 u) nBrkeHue. Auddysus. | OpuTsHKEHUs U OTTaIKUBaHUSA

BzaunMmoneiicTBue 4acTHIL
BEILIECTBA: TIPUTSIKE-

HHUC U OTTAJIKUBAHUC




TeMaTnuecku

i OJIOK, TEMa

OcHOBHOE

coJep:KaHue

OcCHOBHBIC BUABI 1eSITEJIbHOCTH
y4Jamuxcs (Ha ypoBHe

Y4eOHBIX el CTBUIA)

ArperatHsie
COCTOSIHUSA

Bemecra (2

)

ArperatHble COCTOSIHUS
BEIIECTBA: CTPOCHUE
ra3oB, JKHIKOCTESH U
TBEPABIX
(KpUCTAIUTMYSCKUX) TEIT.
B3aunmocBs3b MeX1y
CBOICTBaMU BEIIECTB B
pa3HbIX arperaTHbIX
COCTOSTHUSIX U UX
aTOMHO-MOJIEKYJIIPHBIM
CTPOCHHUEM.
Oco0eHHocTH arperart-

HBIX COCTOSTHUI BOAbI

Onucanue (C UCIIOIB30BAaHUEM IPOCTHIX MOJENeH)
OCHOBHBIX Pa3JIMYUil B CTPOCHUU T'a30B,
JKUJKOCTEN U TBEPABIX TEII.

OOBsCHEHNE MAJION CKUMAaEMOCTH KUIKOCTEN U
TBEPABIX TEJ, OOJIBIION CKUMAEMOCTH Ira30B.
OObsicHeHne coxpaHeHus (popMbI TBEPABIX TEN U
TEKYYECTH KHUJKOCTH.

[IpoBenenue onbITOB, JOKA3bIBAIOIIHUX, YTO B
TBEPJOM COCTOSTHUM BOJbI YACTUIIBI HAXOJATCS B
CpeIHeM Jalbliie IpyT OT Apyra(miIoTHOCTh
MEHBIIIE), YEM B JKUJIKOM.

YcTaHOBIIEHUE B3aUMOCBSI3U MEXKTY
0COOEHHOCTSIMU arperaTHbIX COCTOSIHUN BOJBI U
CYIIECTBOBAHHEM BOJHBIX opraHn3sMoB(MC —

OuoJiorusi, reorpadus)

Paznen 3. /IBu:keHnne

u B3aumojeiicreue Tea (21 )

Mexanungeckoe | MEXaHHIECKOE HccnenoBanue paBHOMEPHOTO IBUKEHUS U
IBHIKEHHE JIBHKeHHe. PaBHOMEpHOE| OlpeneeHue ero npu3HaKkoB.
(3 ) U HEPABHOMEPHOE Habnronenre HepaBHOMEPHOTO ABMXKEHUS U
nBuxkeHne. CKopocTb. OIIPEAEIIEHUE €r0 OTIIMUYUN OT PABHOMEPHOI'O
CpenHsisi CKOPOCTh IPU | IBUXKEHUSI.
HEPaBHOMEPHOM Pemrenue 3amad Ha omnpeniesieHHe yTH, CKOPOCTH
JBUKEHUU. Pacyér myTu | 1 BpEMEHH pABHOMEPHOI'O JBUKECHUS.
U BPEMEHU JIBUKEHUS Amnanu3 rpaduKOB 3aBUCUMOCTH ITYTH U CKOPOCTH
OT BpEMEHU
Wnepuusi, SIBneHue HHEPUUH. OOBsicHEeHHE U TPOTHO3UPOBAHUE SIBICHUMH,
macca, 3aKOH MHEPLIUU. 00yCJIOBJICHHBIX UHEPIIMEH, HATPUMED: UTO
IOTHOCTE B3anmoneiictBue Ten MPOUCXOIUT OPU TOPMOKEHUU UIIU PE3KOM MaHEBpE
(4 ) Kak mpuInHa aBTOMOOWJISI, TIOY€MY HEBO3MOXKHO MTHOBEHHO

HU3MCHCHUA CKOPOCTH

JABHKCHUHA TCII.

IPEKPATUTH IBMXKCHHUEC HAa BEJIOCUIICAC NN

caMoOKaT€ U T. 1.




Macca kak Mepa
WHEPTHOCTHU TEJIA.
IImoTHOCTS BellecTBa.
CBs13b IIJIOTHOCTH C
KOJIMYECTBOM MOJICKYJI B
eIMHHIIE 00BEMA

BCIICCTBa

IIpoBenenue u aHanu3 OINBITOB, IEMOHCTPUPYIOIIIUX
HU3MCHCHUC CKOPOCTH ABHUKCHUA TCJIAa B PC3YJILTATC
JICUCTBUS HA HETO APYIUX TEIL.

Pemienue 3agay Ha ornpeniesieHUe Macchl Teja, ero
00bEMa U IIOTHOCTH.

ITIpoBeneHnue u aHajau3 OIBITOB,
ACMOHCTPUPYIOIIUX 3aBUCUMOCTb U3BMCHCHUA
CKOPOCTH TeJla OT €ro Macchl MPHU B3aUMOJACHCTBUU
ten. I3Mmepenue macchl Tejia pa3ImdyHbIMUA
cnocobamu. OnpeneneHue MIOTHOCTU TeJa B

pe3yabpTaTe U3MEPEeHHs €ro MacChl 1 00BbEMa

Cuaa. Buabl

cui (14 9)

Cuna kak
XapaKTepUCTUKA
B3aMMOJICCTBUSA TEI.
Cuna ynpyroctu u
3aKko0H ['yka.
H3mepenue cuiiel ¢
HOMOUIBIO
JMHaMoMmeTpa. fABieHue
TSATOTEHUS U CUJIa
TspkecTu. Cusa
TSDKECTH Ha JPYTHUX
mraHerax. Bec rena.
HesecomocTs.
CrnoxxeHue cui,
HarpaBJICHHBIX 1O
OJTHOU TIPSIMOM.
PaBHoOzencTBYIO1IIAS
cun. Cuna TpeHus..
TpeHue CKOIbXEHUS U
TpeHue nokos. T'peHue B

IpUupoaC U TCXHUKE

N3yueHne B3auMOACHCTBUS KaK HMPUYHUHBI
M3MEHEHHsI CKOPOCTH TeJa WA ero AeGopMaiiim.
OnucaHue peajsbHbIX CUTyallU B3aUMOAEHCTBUS T
C ITIOMOIIIBIO MOJIENIEH, B KOTOPBIX BBOJIUTCS IOHSTHE U
n3o0paxeHue cuibl. M3yueHue cuiibl ynpyrocTH.
HccnenoBanne 3aBUCUMOCTH CHJIBI YIIPYTOCTH OT
YUTHHEHUSI PE3WHOBOTO HIHYpPA WUJIU MPYKUHBI

(c mocTpoeHueM rpaduka).

AHalu3 NpaKTUYECKUX CUTYyallul, B KOTOPBIX
MPOSIBIIsIETCS IEHCTBUE CUIIBI YIIPYTOCTH
(yrpyrocTs Msi4a, KpOCCOBOK, BETOK JIEpeBa U Jp.).
AHanu3 cutyanuui, CBSI3aHHBIX C SBJICHUEM
TsiroTeHus. O0bsiCHeHHe OpOUTAIBHOTO JBUXKEHUS
IIJIAHET C UCIIOJIb30BAHUEM SIBJICHUS TATOTEHUS U
3akoHa nHepuuu (MC — actponomusi). Usmepenue
Beca Tejla ¢ MOMOLIbI0 JuHamoMmeTpa. OO0CHOBaHHE
3TOro cnocoda u3MepeHHusl.

AHanu3 u MOAEIUPOBAHUE SIBJICHUS HEBECOMOCTH.
DKCIIepUMEHTAIbHOE TTOIy4YeHHE ITpaBuia
CJIO)KEHHSI CHJI, HAIIPABJICHHBIX BIOJIb OJTHOM
npsiMoit. OnpeniesieHue BeITUYUHBI
PaBHOAEUCTBYIOIIEH CHJI.

H3ydenne CHITbI TPEHUS CKOJIBKESHUSI U CHITBI

TPEHHUS OKOSI.




TeMmaTrnueckuii

0JI0K, TEMA

OcHOBHOE

coep:KaHue

OcHOBHBIE BU/IBI 1eSITEJIbHOCTH
y4Jalmuxcs (Ha ypoBHe

YU4eOHBIX JelicTBUM)

HccnenoBanue 3aBUCHMOCTH CUJIBI TPEHUS OT
BECa TeJIah CBOMCTB TPYLIMXCS

IIOBEPXHOCTEM.

AHanu3 NpakTUYECKUX CUTyaluui, B KOTOPBIX
HPOSIBIIAETCS NCHCTBUE CUIIBI TPEHUS,
HCIIOJB3YIOTCS CIIOCOOBI €€ YMEHBIICHUS WITH
yBeJIMUEHUS (KaTaHUE Ha JIbDKAaX, KOHbKAX,
TOPMOYKEHHE aBTOMOOMJISA, UCIIOJIb30BAHUE
MNOAUIMITHUKOB, IJIABAHUE BOJHBIX )KUBOTHBIX U
np.) (MC — Guonorusi).

Pemrenne 3amau ¢ ucnosb3oBanueM GOPMYIT JUIs
pacuéTa CUJIBITSIKECTH, CUJIbl YIIPYTOCTH, CUJIbI

TpEeHUsI

Pasznen 4. /laBjieHue TBEPABIX TeJl, KUAKOCTEH U ra3oB

(219)
TlaBenmue. JaBnenue. CnocoObl AHanu3 1 00BbsICHEHUE OMBITOB U
Hepenaqa yMeHI)HICHI/IH 141 HpaKTI/I‘-IeCKI/IX CHTyaHI/IfI,B KOTOpI)IX
NABJICHHS YBEIIMUCHUS NaBJICHUS. | TIPOSIBISETCS CUJIa JaBIICHUS.
TBEPABIMH JlaBieHwue rasa. OO0ocHOBaHKE CITIOCOOOB YMEHBIIICHUS U YBEJTUYEHUS
TeJIaMH, 3aBI/ICI/IMOCTI) JTaBJICHUS JABJICHUSL. I/I3y‘~IeHI/I€ 3aBUCUMOCTH JABJICHUSA ra3a OT
KHIKOCTSIMH razaot oorémMa u 00BEMa u Temneparypsl. M3ydenne ocobeHHOCTEH
M razaMu TeMIIepaTyphl. repeiaun IaBJIeHUS] TBEPABIMHU TEJIAMH, KUIKOCTIMHU
(3 1) [Tepenaua naBieHust 1 razamu. OOOCHOBaHHE PE3yJIbTATOB OMBITOB
TBEPIBIMHU TEIIAMH, OCOOCHHOCTSIMH CTPOCHUSI BEIIECTBA B TBEPIOM,
KNUIOKOCTSIMHU U Ira3aMM. KUIKOM
3akoH Ilackas. 1 1a3000pa3HOM COCTOSTHUSIX.
ITHeBMaTU4Yeckue DKCIIEPUMEHTAIILHOE JI0Ka3aTENbCTBO
MAaIIUHBI 3akoHa [Tackans. Pemienune 3ay1a4 Ha pacu€r
JaBJIE€HUS TBEPAOTO TENA
JlaBenue 3aBUCHUMOCTD HccnemoBanue 3aBUCUMOCTH JIaBIICHHS JKUJIKOCTH OT
JKHIKOCTH JIaBIICHUS TTyOUHBI TTIOTPYKEHUS U TNIOTHOCTH KUJIKOCTH.
(5 u) JKUIKOCTH OT HaGmronenne n oObsICHEHHE THIPOCTATUIECKOTO

ri1yOUHBI

nmapaaokCcaHa OCHOBC 3aKOHa ITackans.




IOT'PYKEHU.

I'mapocratuueckuii
napamgokc.
Coobmaromuecs HM3ydeHnune cooOmIarnuxcs COCyI0B.
COCY/IbI. Pemienue 3a1a4 Ha pacy€T NaBICHUS )KUIKOCTH.
I'mppaBinueckue OOBsiCHEeHHE TPUHITUIIA JTCUCTBUS
MEXaHU3MBbI TUAPaBINYECKOro Ipecca.

Amnanu3 u 00bsICHEHHE MPAKTUYECKUX CUTYyaLIHi,
JIEMOHCTPUPYIOIIUX MPOSIBICHUE JaBICHUS
JKUIKOCTU U 3akoHa [lackans, Hanpumep nNpoueccos
B Opra"nusme npu rirybokoBogHoM Heipsiauu (MC —

OHOJIOTHS)

Atmocdepn
oe
AaBJIeHHE

(6 9)

Atmocdepa 3emitu u
arMocdepHoe
nasnenue. [Ipuaunbl
CYIIECTBOBAaHUS
BO3JIYIIIHON O00JI0YKH
3emun. OTBIT
Toppuuennm.
HN3mepenue
atMoc(hepHOTro
TTaBJICHUSI.

3aBUCUMOCTh
aTMocepHOro JaBICHUS
OT BBICOTHI

HaJl YpPOBHEM  MOpH.
[TpuGopsl TU1sL
U3MEpeHUS
atMocdepHoro

JaBJICHHU S

DKcnepuMeHTaJIbHOE OOHapY)KEHUE aTMOC(HEPHOTO
JIaBJICHHsI. AHAJIN3 U OOBSICHEHUE OIIBITOB U
MPaKTUYECKUX CUTYyaIMi, CB3aHHBIX C
JieficTBUEM aTMOC(EpPHOTO J1aBJICHUS.
OOBsICHEHHE CYIIECTBOBaHUS aTMochepbl Ha 3emMiie
Y HEKOTOPBIX MJIaHETaX WK €€ OTCYTCTBHS Ha
npyrux minanerax u Jlyne(MC — reorpadus,
aCTPOHOMUS).

OOBbscHEeHNe U3MEHEHHUS IUIOTHOCTH aTMOC(ephl

C BBICOTOM M 3aBUCUMOCTH aTMOC(EpHOTO
JIaBJIEHUS OT BBICOTHI.

Pemenne 3amau Ha pacuét aTMoc(epHOro
naBieHus. M3yyeHue yctponcraa

OGapoMeTpa-aHepouia




JleiicTBHE JleiicTBHE KUAKOCTH U | DKCIEPUMEHTAJIbHOE OOHApY>KEHHE JICHCTBUS
KHIAKOCTH U rasza Ha MOrpy>kEHHOE B | )KMJKOCTH M ra3zaHa MOTPYy>KEHHOE B HUX TEJIO.
razana HUX TEJO. OmnpenieneHne BBITAIKUBAOIIEN CUJIBI,
norpy:énnoe | BBITalKHBaromas JICUCTBYIOLIIEN Ha TEJIO0, TOTPYyKEHHOE B
B HUX T€JI0 (apxumenoBa) cuia. KUJKOCTb.
(7 ) 3akoH Apxumena. [TpoBenenue u 00CyKJICHUE OIBITOB,
[InmaBanue te. JIEMOHCTPUPYIOIIUX 3aBUCUMOCTD
Bo3nyxonmaBanue BBITAJIKUBAIOIIEH CUJIbI, IEUCTBYIOLIEH Ha TEJIO B
YKUJIKOCTH, OT 00BbEMA NOTPY>KEHHOU B KUIKOCTH
YacTH TeJIah OT MJIOTHOCTH XUJIKOCTH.
HccnenoBanue 3aBUCUMOCTH Beca Tejia B BOJIE
OT 00BEMATIOTPY>KEHHOM B KHUIAKOCTh YaCTH
Tena.
Pemenne 3ana4 Ha MpuMEHEHHE 3aKOHA
Apxumena v yCJIOBUs IIJIaBaHUS TEJI.
TeMaTHUYeCKHii OcHoBHoe OcHoBHBIE BU/IbI 1€ATEIbHOCTH
coJeprkaHue yuyamuxcsi (Ha ypoBHe

6.1105, TeMa
N

YUeOHBIX elicTBU)

KoncrpyupoBanue apeomeTpa Wiu
KOHCTPYHPOBAHUE JIOJKUH ONpeaesieHrne eé

Ipy30I0AbEMHOCTHA

Pasznen 5. Pa6ora

¥ MOUITHOCTb. JHeprus (12 u)

Padora n

MOIIHOCTH (3 4)

Mexannueckas

pabota. MouIHOCTh

OKCHEPUMEHTATIBHOE OIPENEIICHUE MEXaHUUECKON
paboThHl CUJIBI TSDKECTH MPH MaJSHUHN TeJIa U CUJIBI
TPEHHUS IPU PABHOMEPHOM IIEPEMEIIEHUH TeJla 110
TOPU30HTAJILHON IOBEPXHOCTH.

Pacué€r MomHocTH, pa3BUBacMOU NpHU ITOABEME
1o jJectHule. Pemenne 3anay Ha pacuér

MEXaHUYECKOW paboThl U MOIITHOCTH

IIpocreie

mMexaHu3sMbl (5 u)

IIpocteie
MEXAHU3MBI:
peryar, OJI0K,
HaKJIOHHAs
MJIOCKOCTb.
IIpaBuio

PaBHOBECHUA

Onpenenenue BBIUTPHIIIA B CUJIE TTPOCTHIX
MEXaHU3MOB HaIlpUMEpE pbluara, NOABHUKHOTO U
HETIOJIBM)KHOT'O OJIOKOB, HAKJIOHHOW MJIIOCKOCTH.
HccnenoBanue yciaoBusi paBHOBECHS pblyara.
OO6Hapy»eHne CBONCTB MPOCTHIX MEXaHN3MOB B
pa3IuYHBIX UHCTPYMEHTAX U

MIPUCIIOCOOJICHUSX, UCTIOIB3YEMBIX B OBITY




pbluara.
ITIpumenenune
npasuia
paBHOBeCUs
pbluara K OJI0Ky.
«30mn0TO0€
MPaBUIIO»
mexaHuku. KITJ]
IIPOCTBIX
MEXaHU3MOB.
IIpocteie
MEXaHU3MBbI B
OBITY Y TEXHUKE.
Peraaru B Tene

YCJIOBCKAa

1 TEXHUKE, a TaK)KE B )KUBBIX opranuzMax (MC
— Ouomnorus). DKCIepuMEeHTaIbHOE
JI0Ka3aTeIbCTBO PABEHCTBA padOT Npu
IIPUMEHEHUH IIPOCThIX MEXaHU3MOB.
Omnpenenenune KII/] Hak10HHON MJIOCKOCTH.
Pemenue 3aiau Ha npUMEHEHUE IIpaBuUiIa

paBHoOBecus prryara nHa pacuér KII]

Mexannueckast

Heprus (4 4)

Kunernueckas u
HOTCHIIMAIbHAS
SHEPIrusl.
IIpeBpamienue
OJIHOTO BHJA
MEXaHUYICCKOMN
SHEPTUU B
JIpyTON. 3aKOH
COXpaHEHHUs U
H3MCHEHUS
SHEPTUU B

MEXaHHUKE

OKCIIEpUMEHTAJIbHOE ONpPEJICIICHUE N3MEHECHUS
KMHETUYECKON M MOTEHUMAIBHOW YHEPIrUH TeEJa
MPHU €ro CKaTBIBAHUHU M0 HAKJIIOHHOW TUIOCKOCTH.
®opMyIHpPOBaHHE HA OCHOBE UCCIIEI0BAHUS 3aKOHA
COXpaHEHHUs MEXaHUYECKOW SHEPTUH.

OO6cyxaeHre rpanull MPUMEHUMOCTH 3aKOHa
COXpaHEHUS SHEPTUH.

Pemrenue 3aau ¢ UCNOJIb30BaHUEM 3aKOHA

COXPAHCHUS SHCPIUn

PesepBHoe Bpems (3 1)




8 kuacc (68 u)

TemaTHuec OcHoBHOe OcHOBHBIE BHbI 1€ATEJIbHOCTH
KHii 0JI0K, coaepxkaHue y4yammxcs (Ha ypoBHe YueOHbIX
TeMbI aecTBUIA)

Paznen 6. TenoBbie siBiienus (28 4)
Crpoenue OcHOBHBIEC TONOKEeHUs1  |Habmrogenue n MHTepIpeTanus OnbITOB,

M CBOMCTBA

BenlectBa (7 4)

MOJIEKYJISIPHO-KHHETHYEC
KOM

TEOPUU CTPOCHUS
BEIICCTBA.

Macca 1 pa3Mepbl aTOMOB

1 MOJICKYJI. OHLITLI, I1oa-

TBCPIKAAOIKUEC OCHOBHBIC

TTOJIOKCHU A MOJICKYJISAP-

HO-KMHETHUYECKOW TEOPHUH.

Monenu TBEpIOTO,
PKUJIKOTO
1 Ta3000pa3HOTO
COCTOSTHUH
BEILIECTBA.
Kpucrannnueckue

u aMmop¢HbIe TBEpABIE

TCJa.

CBUJICTCJILCTBYIOIIUX
00 ATOMHO-MOJICKYJIAPHOM CTPOCHHH BCUICCTBA:
OIIBITBI C pac-

TBOPCHUCM pPA3JIMYHBIX BCHICCTB B BOAC.

PemieHue 3a1a4 N0 OLIEHUBAHUIO KOJIMYECTBA ATOMOB
WM MOJIe-

KyJl B €eIUHUIE 00bEMa BEIlleCTBA.

IAHaJIN3 TEKCTa APEBHUX aTOMUCTOB (HampuMmep,
(bparmeHTa

moaMbl JIykpenus «O npupoe Bemiei») ¢
M3JI0KEHUEM 00O0CHO-

BaHUI aTOMHOWM r'MNOTE3bl (CMBICIIOBOE YTEHUE).
Ouenka

yOeIUTEeNbHOCTH STUX OOOCHOBAHUM.

OOBbsicHeHHEe OPOYHOBCKOTO JIBMIKEHUSI, SIBIICHUSI
nuddysun

U pa3Iuuui MeXAy HUMH Ha OCHOBE MOJIOKEHUMN
MOJICKYJISIP-

HO-KUHETUYECKOW TEOPUU CTPOCHHS BEIIIECTBA.




OcHOBHOE€

TeMaTHuec OcHOBHBIE BU/IbI AeSITEJIbHOCTH
KHii 0J10K, coleprkaHue ydyamuxcsi (Ha ypoBHe
TeMa Y4eOHBIX el CTBUIA)
OOBbsiCHEHHE CBOWCTB OOBsiCHEHHE OCHOBHBIX PA3JIMYH B CTPOCHUU
ra3oB, )KUJKOCTEU U ra3oB, XKUJIKOCTEW U TBEPIBIX TEI C
TBEPJIBIX TEJ HA HCIO0JIb30BAHUEM MOJIOKEHUN MOJIEKYJISIp-
OCHOBE MOJIOKEHUN HO-KHHETUYECKOU TEOPUHU CTPOEHUSI BELIECTBA.
MOJIEKYJISIpHO-KMHeTH4Ye | [IpoBeneHne onbpITOB MO BBIPAIIMBAHHUIO KPUCTAJIJIOB
CKOH TEOpHH. IOBapeH- HOM COJIM WJIK caxapa.
CmayuBaHuE U Ka- [IpoBeneHre u OOBSICHEHUE OIBITOB,
NWUISPHBIC SIBJICHUS. JIEMOHCTPUPYIOIIMX KAaTWJUISPHBIC SIBJICHUS U
Tennosoe SIBJICHUE CMa4YvBaHMUSI.
pacuMpeHue u OOBsicHEHUE POJIU KaMWJUISIPHBIX SIBJICHUM 15
coKaTHe MOCTYIUJIEHUS BOJIBI B OpraHu3M pacteHuit (MC
— Ouosiorus).
Habmronenue, npoBeaeHrue u 0OObSICHEHHUE OIBITOB
110 HAOJIOJICHUIO TEIJIOBOI'O PACUIMPEHHS Ta30B,
KUIKOCTEW M TBEPJIBIX TEII.
OObsicHeHHe coxpaHeHHsI 00BEMaA TBEPABIX TEII,
TEKY4YECTH )KUIAKOCTHU (B TOM YHUCIE, Pa3HUIII B
TEKYy4YeCTH 151 Pa3HBIX )KUIAKOCTEH), TaBICHUS
rasa.
[IpoBenenre OMBITOB, IEMOHCTPUPYIOIIUX
3aBUCUMOCTH JABIICHUS BO3JAyXa OT €ro o0bEMa u
HarpeBaHUs UJIN OXJIAXKACHUS,
u 1504 00BsICHEHUE Ha OCHOBE
aTOMHO-MOJIEKYJISIPHOTO YUYCHUS. Ananus
MNPaKTUYECKUX  CUTyallMd, CBSI3aHHBIX  CO
CBOMCTBaMMIa3oB, )KUJIKOCTEU U TBEPABIX TEJ
TeImoBLI€ Temniepartypa. CBs3b OOocHOBaHUE MPaBUJI U3MEPEHUS] TEMIEPATYPHI.
Ipomeccsl TeMIIepaTyphl CO CpaBHeHHE pa3IMYHBIX CIIOCOOOB U3MEpPEHUS U
(21 u) CKOPOCTBIO TEIJIOBOTO | LIKaJl TEMIIEPATYPHI.

JIBUOKCHUS YaCTHULL.
BryTtpennss sHeprus.

CrocoObl  U3MEHEHUS

Hao6mronenrne 1 00ObSICHEHUE OIILITOB,
JIEMOHCTPHUPYIOIIUX U3MECHEHHE BHYTPCHHEH
SHEPIUH Tejla B Pe3yJbTaTe TEeIUIoNepe adu U

pa6OTLI BHCIIHHX CHJI.




BHYTPEHHEN DHEPTUU:
Teruioriepeaya u
coBepiieHue paboThI.
Buas! Temonepenauu:
TETUIONPOBOJHOCTb,
KOHBEKIIHSI, U3TyUe-
HUE.

KonnuecTBo
TEIUIOTHL. Y IesibHas
TEIUIOEMKOCTD
BEIIIECTBA.
TennoobMeH u
TETIOBOE

paBHOBecHE.
YpaBHeHUe
TEILUIOBOTO

OanaHca.

[InaBnenue n
OTBEpJICBAaHHC
KPUCTATUTUYECKUX
BEILECTB. Y AenbHas
TEIJI0TAa TJIABJICHUS.
ITapooOpa3zoBanue

Y KOHJICHCAITHSI.
Hcnapenne. Kunenue.
VaenwHas TeniaoTa
mapooOpa3oBaHHSI.
3aBUCHUMOCTh
TeMIIepaTypbl KUTICHUSI
OT aTMOc(hepHOTO
naBiieHUs. BiaxxHOCTh
BO3/IyXa.

DHeprus TOIIMBA.

V nenbHas TeTIoTa

CrOpaHHsI.

HaGmronenne u oObsiCHEHHE OTBITOB, OOCYKICHHUE
MPAKTUYECKUX CUTYAIUN, IEMOHCTPUPYIOIIUX
pa3jIuyHbIe BUABI TEILIO-Iepeaadn:
TEIUIONIPOBOHOCTD, KOHBEKIIMIO, U3IyUYCHUE.
HccnenoBanue siBieHUs TEINIOOOMEHA MpU
CMEIIMBAaHUN XOJIOTHON U rOpsiYEN BOJBI.
Habmronenre yCcTaHOBIICHUS TEIIJIOBOTO
pPaBHOBECHSI MEXYy FTOpsiYEN U XOJIOTHOM BOJIOH.
Onpenenenue (M3MEpEeHHUE) KOIUYECTBA TEILIOTHI,
MOJTYYEHHOT0 BOJIOM NP TEIJI00OMEHE C HArpeThIM
METAJUTMYECKHUM ITUITUHIPOM.

Onpenenenue (M3MepeHue) yAeabHONU TETI0EMKOCTH
BeniecTBa. Pemienre 3amad, cBA3aHHBIX C
BBIUMCIICHUEM KOJIWYECTBA TEIJIO-ThI U
TEIJIOEMKOCTH MPH TETIJI00OMEHE.

AHanu3 cuTyaryi NpakTU4eCcKOro UCIOJIb30BaHUS
TEIUIOBBIX CBOMCTB BEIIECTB U MaTEpUAJIOB,
HaIrpuMep, B LEIAX YHEProcOepeKeHUs:
TETIJIOU3OJISILINS, YHEProcOEpEeTaronIne KPhIIIIH,
TEPMOAKKYMYJISITOPBI U T. [I.

HaGnronenue siBneHuii ucrapeHus u
koHzeHcanuu. MccinenoBanue mpoiecca
HWCHAapEHUs PA3IUYHBIX KUJAKOCTeH. OOBsICHEHHE
SIBIICHUU MCTIApEHUs] U KOHJSHCAIIMU Ha OCHOBE
aTOMHO-MOJIEKYJISIPHOTO YUYEHHSI.

Habnronenne n oObsicHeHUE Tipolriecca KUIMEHUs, B
TOM YHCJI€ 3aBUCUMOCTH TeMIIepaTyphbl KUTIEHUS OT
JIaBJICHUS.

Omnpenenenue (MU3MEepeHNE) OTHOCUTEIIHHOMN
BIIAJKHOCTH Bo3ayxa. HaGmroneHnue nmporiecca
TJIABJICHUST KPUCTAITMYECKOTO BEIECTBA,
HampuMep, JIbJa.

CpaBHEHHE TPOLIECCOB TLIABJICHUS
KPUCTAJUTMYECKUX TEJI U PAa3MITYeHUs NIpHU

HarpeBaHUH aMOpP(HBIX TEJl.




[TpuHuMnIBl paboThH!
TEIUIOBBIX JBUIrATEIIEH.
KII/] TeruioBoro
JIBATATEIIS.

TennoBble ABUraTenu u
3aIUTAa OKPYKAIOLIEH
cpenbl.

3aKOH COXpaHEHUs U
Ipe- BpalleHus

OHCPIruu B MCxa-

Onpenenenue (U3MEpEHUE) YACIBHOM  TEMJIOTHI
iaBieHus abaa. OObsICHEHUE SIBICHUHN TUTaBIICHUS U
KpHUCTaJTU3aIlUN Ha OCHOBE

ATOMHO-MOJICKYJIAPHOT'O YUCHUA.

TemaTHnuec
KM 0JI0K,

TEeMA

OcHoBHOE

CoACpKaHUuEe

OcHOBHBIE BUBI 1eSITeJIbHOCTH
ydamuxcs (Ha ypoBHe

Y4eOHBIX el CTBUI)

HHNUYCCKUX M
TCIIIIOBBIX

nporeccax

Pemenue 3a/1a4, CBSI3aHHBIX C BBIYMCICHUEM
KOJIMYECTBA TEIJIO-ThI B IIpoIleccax
Terionepeaadyu Npu IIaBJICHUU U
KpUCTAJUIU3allMH1, UCOAPEHUU U KOHJICHCALIUU.
AHalM3 cCUTyaluui NPakTUYECKOr0 NPUMEHEHHUS
SIBJICHUH TUTABJICHUS U KPUCTAJUIU3AIINH,
HarpuMep, NOJIy4eHUE CBEPX- YUCTHIX
MaTepuanoB, COJIeBas rpejKa v ap.

Amnanuz paboThl U 00bsICHEHUE TIPUHIIUIIA JEeHCTBUS
TETIJIOBOTO IBUTATEJISI.

Brruucnenne koimdecTBa TEIUIOTHI, BBIICISIONIETOCS
MpU CTOPAHUU PA3INUYHBIX BUAOB TorutuBa, U KIT/]
JIBUTATEIS.

OOGcCyXIeHNe dKOTOTHUECKUX TTOCIICACTBUN
HCTIOIb30BaHUs JIBUTATEJICH BHYTPEHHETO
CrOpaHusl, TEIJIOBBIX U TUAPOIIEKTPOCTAHIIUMN

(MC — skomorust, XumMusi)




Paznen 7. DjiekTpuuecKkHe U MarHuTHbIE siBJeHust (37 1)

DIIeKTpHYecK
He3apsabl.
3apsiskeHHbIE
TeJia

U UX
B3aNMOoO/eli-
cTBHE

(7 9)

DJeKkTpu3anus Teil.
JlBa pona
AJIEKTPUYECKHUX
3apsiJ10B.
BsaumoneriictBue
3apsIKEHHBIX TEJl.
3akon Kyiona.
DJIEKTPUUECKOE
nose. [Tpuanun
Cynepno3uIuu
SIIEKTPUYECKUX
noxen. Hocurenn
DIICKTPUUECKUX
3apsizioB.
DJeMeHTapHbIN
IEKTPUYECKUI

3apsi.

Habmronenne u mpoBeieHUE OMBITOB IO
AJICKTPU3AIMU TEIITIPU COMMPUKOCHOBEHHUHU U
UHIYKIHEH.

HaOmronenue u 00bsICHEHHUE B3aMMOICHCTBUS
OJHOMMEHHO M PA3HOUMEHHO 3apsKEHHBIX TEJ.
OOBbsicHEHUE TIPUHIUTIA JSHCTBUS
anekTpockora. OObsICHEHUE SBICHHUI
BJICKTPU3AIMU TIPU COMPUKOCHOBEHUM TEJT U
WHAYKIMEN C UCTIOJIb30BAHUEM 3HAHUN O
HOCHUTEJISIX DJICKTPUICCKHUX 3apPsI0B B BEIICSCTBE.
Pacno3naBanue U 0OBSICHEHHE SBICHUI

SJICKTPU3AIMU B T10- BCETHEBHOM JKU3HU.

CrpoeHue atoma.
[IpoBOogHUKH 1
JIUDJICKTPUKHU. 3aKOH
COXpaHEHUs

DJICKTPHUYICCKOIr'O 3apAaaa

HaGnronenue n oObsACHEHUE ONBITOB,
WJUTIOCTPUPYIOIINX 3aKOH COXPAaHECHUS
AJIEKTPUISCKOTO 3apsiaa.

HabGiroieHre onmbITOB MO MOJICITHPOBAHUIO
CUJIOBBIX JIMHUN DJIEKTPUUECKOTO TTOJISI.
HccnenoBanne AeHCTBUS JIEKTPUUECKOTO MOJISI Ha

OPOBOAHUKU XU JUDJICKTPUKH




ITocTOoSIHHBI
1|
3JIEKTpH4ec
KHMIi TOK

(20 )

DJEeKTPUYECKUHN TOK.
YcaoBus
CYILIECTBOBAHUS
3JIEKTPUYECKOIr0 TOKA.
Hcrounuku
MMOCTOSIHHOTO TOKA.
JenicTBus
AIIEKTPUYECKOTO TOKA
(TeruioBoe,
XUMHUYECKOE,
MarHuTHOE).
DJIEeKTPUUECKUN TOK B
JKUJIKOCTSIX U Ta3ax.
DJeKTpUyYecKas 1enb.
CunaToxa.
DJIeKTpUUYEeCcKoe
HaIpsDKEHUE.
ConportuBieHnue
MPOBOHUKA.

Y nenbHOE
COINPOTHUBIICHUE
BerecTBa. 3akoH Oma
JUISI y4acTKa MeTH.
[TocnenoBarenbHOE

Y mapajuieibHOe
COEIMHEHUE
IPOBOTHUKOB.

Pa6ora 1 MOITHOCTH
BJIEKTPUYECKOTrO TOKA.
3akon J[xoyns—JIenna.
DJIEKTPOIIPOBOAKA U
MOTPEeOUTENN DIEKTPU-
YECKOM DHEPIruu B
ObITY.

KopoTtkoe 3ambikanue

Habnronenne pa3nuaHbIX BUIOB ICHCTBUS
AJIEKTPUYECKOTO TOKA M OOHAPYKEHHE dTUX BHIOB
NEUCTBUA B IIOBCEIHEBHOMU )KU3HU.

COopka ¥ UCTIBITAHUE DJICKTPUYCCKON LETH
MOCTOSIHHOT'O TOKa.

HN3mepenue cuiibl TOKa aMIIEpMETPOM.
HN3mepeHune 31eKTpuYeCKOTro HAIIPSKEHUS
BoJIbTMETpOM. [IpoBeneHmne n oobsicHEHHE
ONBITOB, JEMOHCTPUPYIOIIUX 3aBUCUMOCTh
AJIEKTPUUECKOrO CONPOTUBJIEHUS ITPOBOJHUKA OT
€ro JJIMHBIL, [IJIOIIAIH ITIOTIEPEYHOIO CEYEHUS U
Mmarepuasna.

HccnenoBanue 3aBUCHMOCTH CHJIBI TOKA,
MPOTEKAIOIIETO YEPE3 PEIUCTOP, OT CONPOTUBICHUS
pe3ucTopa U HapsHKEHUS

Ha pe3ucTope.

IIpoBepka npaBuiia CI0XKECHUS HAMTPSKCHUN NTpU
MOCJIEI0BATEIIbHOM COCTMHEHUM ABYX
pE3UCTOPOB.

[IpoBepka mpaBuiia JJisi CHIIBI TOKA IIPU
IapajuieJIbHOM COE€IUHEHUU PE3UCTOPOB.

AHanmu3 cutyaruii 1mocjieqoBaTeIbHOTO U
napauieIbHOTO COEAUHEHHUS IPOBOJTHUKOB B
JIOMAIIIHUX DJIEKTPUUECKUX CETHX.

Pemenue 3aga4 ¢ ucnonb3oBanueM 3akoHa Oma u
(opmyi pacuéra 3IEKTPUUECKOTO COMPOTUBIICHUS
MPH TIOCJIEIOBATEb- HOM U MapaJiieIbHOM

COCAUHCHNHU ITPOBOJAHUKOB.




TemaTHnuec
KM 0JI0K,

TEMA

OcHOBHOE

coJep:KaHHue

OcCHOBHBIC BUABI 1eSITEJIbHOCTH
y4Jamuxcs (Ha ypoBHe

Y4eOHBIX el CTBUIA)

Onpenenenne padOTHI JIEKTPUUESCKOTO TOKA,
MPOTEKAIONIET0 Yepe3 pEe3UCTOP.

OnpeneneHne MOIIHOCTH 3JIEKTPUYECKOTO TOKA,
BBIICIISIEMOM HA PE3UCTOPE.

HccnenoBanue 3aBUCMMOCTH CHJIBI TOKa 4Yepes
JIAMIIOYKY OT HAITPSDKCHHS Ha HEH.
Omnpenenenue KI1/1 narpeBares.
HccnenoBanne mpeodbpa3oBaHus SHEPTHU TIPH
noabEME Irpy3anIeKTPOIBUTATEIIEM.
OOBscHEeHHE yCTPOWCTBa M MPUHIUIIA ACHCTBUA
JIOMAIITHUX AJICKTPOHArpeBaTECILHBIX IPUOOPOB.
OOBsiCHEHHE TIPUYUH KOPOTKOTO 3aMbIKAHHS U
MPUHIIMIIA ASHCTBUS MJIaBKUX MIPEIOXPAHUTEIICH.
Peirenue 3a1a4 ¢ MCIOJIL30BAaHUEM 3aKOHA
Jxoyns—Jlenna. HabnrogeHne BO3HMKHOBEHUS

SJICKTPHUYICCKOI'O TOKaA B X XU- KOCTHU

MaruuTHbl

€ AABJICHUSA

(6w

ITocTosIHHBIE MArHUTHI.

BzanmMmoneiictBue

ITIOCTOSIHHBIX MAarHuTOB.

MarauTHOE 1noiJe.
MaruauTtHoe nojne
3eMIIn U ero 3HAUYCHHUE
IS JKU3HHA

Ha 3emiie. OnbIT
Opcrena. MaruutrHoe
T10JIE DJIEKTPUUECKOTO
ToKa. [IpumeHenue
AJIEKTPOMAarHuTOB B

TCXHHUKCE.

HccaenoBanne MarHUTHOI'O B3aMMOIEHCTBHS
ITOCTOAHHBIX MATHUTOB.

HSy‘-IGHI/IC MAaTrHUTHOT O ITOJI ITOCTOSHHBIX
MarHuTOB MPU UX O0BETUHEHUH U pa3eIICHUN.
[IpoBenenre onbITOB MO BU3yalu3alluy MOJIS
MOCTOSIHHBIX MArHUTOB.

HSy‘-IGHI/Ie SIBJICHUS] HAMAarHUYMBAaHUWS BCIICCTBA.
HccnenoBanue AEUCTBUS JIEKTPUYECKOTO TOKA Ha

MarHUTHYIO CTPEJIKY.




JleficTBe MarHUTHOI'O
TOJIst HA MIPOBOJIHUK C
TOKOM.
DneKTpoABUTATEIb
IIOCTOSIHHOI'O TOKa.
Hcnonp3oBanue
3JIEKTPOJABUTATEIIEH B
TEXHUYECKUX
YCTpPOMCTBAX

1 Ha TPAHCIIOpPTE

IIpoBenenue OIIBITOB, JEMOHCTPUPYIOLIUX
3aBUCHUMOCTb CHJIbl B3aUMOJEUCTBUS KATYLIKU C
TOKOM W MarHuTa OT CHUJIbI U Ha- IIPABJICHUS TOKA

B KaTyIlKe.

AHann3 cuTyaluid DPaKTUYECKOIO IPUMEHEHUS
SJICKTPOMAarHUTOB (B OBITOBBIX TEXHUYECKHUX
YCTpOMCTBaX, IPOMBIIIJIEHHOCTH, METULIMHE).
N3ydyeHne neicTBusl MarHUTHOTO IOJIA HA
IIPOBOJHUK ¢ TOKOM. MI3yuenue neiicteus
DJIEKTPOABUTATEN.

HN3mepenue KII/l anekTpoaBurarebHOU
YCTaHOBKHU. Pacnio3HaBaHue U aHaIU3 pa3IMYHBIX
IIPUMEHEHMH 3JIeKTpoaABUTaTesnel (TpaHcHopT,

OBITOBBIC YCTPOICTBA H JIp.)

DJIeKTpOMarH
UTHAasl
HHIYKIUS

(4 )

O1nBITHI dapanes.
SIBneHue
3JIEKTPOMAarHUTHOM

naaykuuu. Ilpasuno
Jlenna.
DnexTporeHeparop.
CnocoOpIToTyyeHust
AIEKTPUYECKOM
SHEPTHUH.
DIIEKTPOCTAHIINU Ha
BO300HOBIISIEMBIX

HCTOYHHKAX SHCPTrUU

OneITE IO HCCICOOBAHUIO SABJICHUA
SHeKTpOMaFHHTHOﬁ HHAYKIIUU: UCCIICJOBAHUC
H3MCHCHUIN 3HAUCHUS U HarpaBJICHUSA

HWHAYKIIMOHHOI'O TOKa

Pe3zepBHoe Bpems (3 u)

9 kuace (102 u)

TemaTHuec OcHoBHOE OcHoBHbBIC BUIBI 1eATEJIbHOCTH
KHii 6J10K, cojaep:kanue y4auuxcs (Ha ypoBHe Y4eOHbIX
TEeMa AeHCTBHII)
Pa3nen 8. Mexannueckue siiaenus (40 u)
Mexaunuecko | MEXaHUUECKOE Ananu3z 1 o0CcyXJIeHHE pa3IMYHbIX IPUMEPOB
e JIBUKEHHUE. MEXAHUYECKOTO




JBHKEHUE

M CIIOCOOLI ero

onucanus (10

1)

MarepuasnbHast TOUKa.
Cucrema orcuéra.
OtHoOCH-

TEJIBHOCTH
MEXaHUYECKOTO

JABHMOKCHHUS.

PaBHOMEpHOE
MPSIMOJIUHEH-

HOE JIBUKCHHUE.
Hepasnomep-

HOE TMPSAMOJIMHEHHOE
JIBHOKE-

Hue. CpenHsisi u
MTHOBEHHast
CKOpPOCThH TeJla PH
HEpaBHO-

MCPHOM ABUKCHHU.

Yckopenue.
PaBHOyCKOpEH-

HO€ MPSIMOJIMHENHOE
JIBHOKE-

Hue. CBoOOIHOE
HaJIcHUE.

OnelTel [anunes.

PaBHOMEpHOE N1BHMKEHHE

110 OKPY>KHOCTH.

Ilepuon

U 9acToTa oOpamieHus.

JIuHelHas u yrioBas

CKOpO-

CTH.
LleHTpOCTpEMUTENIBHOE

YCKOpEHHE

TIBUOKCHHSI.
OOGcyxneHue TpaHul] TPUMEHUMOCTH MOJCIH
«MaTepuaibHas

TOYKa».

OHI/IcaHI/IC MCXAaHHNYCCKOI'O ABUXKXCHUA paSHI/I‘-IHBIMI/I
criocobamMu

(ypaBHeHUe, Tabnuiia, rpaduk).

AHanu3 )KU3HEHHBIX CUTyalUl, B KOTOPBIX
IIPOSIBIACTCS

OTHOCHUTCIIBHOCTb MCXaHHUYCCKOI'O ABUXXCHHMAI.

Ha6JHOI[CHI/Ie MECXaHHUYCCKOI'O ABUXCHUA TCJIa
OTHOCHUTCIBHO

Pa3HbIX TCJI oTcuéra.

CpaBHeHue nyTel U TPAaCKTOPUM JIBUKEHUS OJHOTO U
TOrO K€

TCJIa OTHOCHUTCIIbBHO PA3HBIX TCJI oTcuéra.

Amnanu3 tekcrta ['anunes o0 OTHOCUTENBHOCTH
JBIDKCHMUST;

BBITIOJIHEHUE 3aJIJaHUN 10 TEKCTY (CMBICIOBOE
YTECHUE).

Ornpenenenue cpeaHeil CKOPOCTH CKOJIbKEHUS
Opycka Wiu JBH-

JKEHHUSI IIapUKa 10 HAKIIOHHOW TIJIOCKOCTH.
AHanmu3 u o0cyXIeHHue croco0oB MPUOIMKEHHOTO
OnpeIeNIeHHs

MTHOBE€HHOUW CKOPOCTH.

OrnpeneneHne CKOPOCTH PAaBHOMEPHOTO JIBHKCHUS
(mapuka

B JKMJIKOCTH, MOJIEJIU 3JIEKTPUYECKOTO aBTOMOOMIIS
U T.1I.).

Omnpenenenre MyTH, MPOUASHHOTO 3a JTaHHBIN




MIPOMEKYTOK
BpPEMEHU, U CKOPOCTH TeJa o TpaduKy
3aBUCUMOCTHU IIYTHU

PaBHOMEPHOTO JIBH)KEHUSI OT BPEMCHHU.
OOcyx/IeHre BO3MOXXHBIX MPHHITUIIOB JICHCTBUS
npuOoOpoB,

HU3MEPSIOIINX CKOPOCTH (CIUIOMETPOB).

Brruucnenne IIyTH u CKOPOCTH npu
PaBHOYCKOPEHHOM MpPsIMO- JIMHEHMHOM JIBUKEHUU
Tena.

OnpeneneHue MNPOUAEHHOTO IYTH WU YCKOPEHUS
JIBIOKEHHUS TeJa Mo IpadUKy 3aBUCUMOCTH CKOPOCTHU
PaBHOYCKOPEHHOI'O MPSIMO- JIMHEHHOI'O JABUXKEHUS
TeJla OT BPEMEHHU.

Onpenenenne ycKopeHus Tesna Ipu
PaBHOYCKOPEHHOM JABHMK€HUM O HAKJIOHHOM
IUIOCKOCTH.

N3mepenue reproaa U 4acTOTHI OOpaIeHHs Tea 1Mo
OKPY>KHOCTH.

Onpenenenne CKOPOCTH PaBHOMEPHOTO

JIBUOKEHMS TeIaIo OKPY>KHOCTH.

Pemienue 3a1au Ha onpeieIeHNe KHUHEMAaTHYECKUX
XapaKTEPUCTUK MEXaHUYECKOTO JBUKEHUS
pa3INYHBIX BUJOB.

PacnioznaBanue u npuOIMXEHHOE ONMUCaHNE
Pa3IMYHBIX BUJIOBMEXaHUYECKOTO JBM)KEHUS B
NpUpPOJE U TEXHUKE (Ha MpuMepax cBOOOTHO
MaJaroluX TeJl, IBUXKEHUS )KUBOTHBIX, HEOECHBIX

TEJI, TPAHCIIOPTHBIX CPEJICTB | JIP.)




B3anmoeiicTB IlepBbiit 3axkoH Habmonenue u o0CyXaeHUE OMBITOB C

HeTel Herotona. Bropoi JBYDKCHUEM TeJla IIPU YMEHBIICHUU BIIUSIHUS

(20 u) 3akoH HproToHa. JPYTUX Tel, IPEOATCTBYOINX ABUKEHUIO.
Tpertnii 3akoH Amnanu3s Tekcra ["anumies ¢ onucanueM
Herorona. MBICJICHHOT' O DKCIIEPUMEHTA,
[Mpunun 00OCHOBBIBAIOIIETO 3aKOH UHEPIIUH;
CYNEepIIO3UIINHY CUJT. BBINIOJIHEHUE 3aJITaHUM 1O TEKCTY (CMBICIIOBOE
Cuna ynpyrocru. YTEHHE).
3akoH ['yka. Cuna OO6cyxaeHrne BO3MOYKHOCTH BBITTOJTHCHUS
TPEHUS: CHUJIa TPEHUS 3aKOHA WHEPIIMU B PA3JIMYHBIX CUCTEMAaxX
CKOJIb)KEHHUS, CUJIa oTcuéra.
TPEHUsI TIOKOs1, IPyTrue Habmonenue u o0cyxIeHne MEXaHUIECKUX
BUJBI TPECHUSI. SIBJICHUH, IPO- UCXOJAIIMUX B CUCTEME OTCUETA
Cuna TSKEeCTU U «Tenexxka» npu e€ paBHO- MEPHOM U
3aKOH BCEMHPHOTO YCKOPEHHOM JIBUKEHUH OTHOCHUTEIBHO
TSTOTCHHUS. kabuHeTa PU3UKH.
Yckopenue JlefcTBUSI C BEKTOpaMHU CUJI: BBIIOJIHEHUE
CBOOOJIHOTO TIaJICHUS. 3aJJaHUM MO CJIOKEHHUIO U BBIYMTAHUIO BEKTOPOB.
JIBM>KEeHHE MITaHET

TeMaTuuec OcHoBHOe OcHOBHBIC BU/IbI AeSITEJIbHOCTH

KMii 6JI0K, coJep:xaHue yJammxcsi (Ha ypoBHe
Tema YU4eOHBIX el CTBUIA)

Bokpyr CoJHLa.
IlepBas kocmuueckas
CKOpOCTb.
HesecomocTs u
MepEerpy3KH.
PaBHOBecue
MaTepHuaIbHON TOYKHU.
AOGcomroTHO TBEPAOE
teno. PaBHoBecue
TBEPZOIO TENa C
3aKpENIIEHHON OCBhIO
BpalieHusi. MoMeHT

cuibl. LleHTp TspxecTn

HaGmronenne n/vunu mpoBeeHUE OMBITOB,
JIEMOHCTPUPYIOIIMX 3aBUCUMOCTb YCKOPEHMUSI Tea
OT NPUJIOKEHHON K HEMY CHUJIBI U MaccChl TeJa.
ABanmu3 1 o0bICHEHUE SIBJIICHUM C
HCTIOJIBb30BaHUEM BTOpOTO3aKkoHa HeroTOHA.
Pemenue 3a1a4 ¢ UCNoyib30BaHUEM BTOPOTO
3akoHa HplOoTOHaU npaBuiia CIOXKEHUS CUJL.
Omnpenenenune KECTKOCTH NPYKUHBI.

AHanmu3 CUTyalrii, B KOTOPBIX HAOIIOIAI0TCS
ynpyrue aedhopMarni, U1 uX 00ObsICHEHUE C
HWCMOJIb30BAaHUEM 3aKOHa [ 'yka.

Pemienue 3a/1a4u ¢ ucronbp3oBaHueM 3akoHa ['yka.

I/ICCJ'Ie)IOBaHI/Ie 3aBUCUMOCTH CHUJIbI TPCHUA




CKOJIbYKEHMUS
OT CHJIBI HOpMaJIbHOTO JaByieHus. OOCyXaeHne
pe3yJIbTaTOB UCCIIEJOBAHUSI.

Onpenenenue ko3 dunieHTa TpeHUs

CKOJIbKeHUs. I3MepeHune CUiIbl TpeHUS

IOKOSI.

Pemenne 3ama4 ¢ ucnoyib30BaHUEM (HOPMYJIIBI IS
CHUJIbI TPEHUS CKOJIBKEHUS.

AHanu3 IBM>KEHUS TeJ TOJIBKO MOJ AeHCTBUEM
CHJIBI TSIKECTU — CBOOOIHOTO TTaICHHUSI.
OOBsicHEeHHEe HE3aBUCUMOCTU YCKOPEHHSI
CBOOOJHOIO MaJ€HHS OT MACCHI TeJa.

O1ieHKa BEJTUYUHBI CUJIBI TTOTEHUS,
JIEUCTBYIOLIENH MEX Y IBYMs TejlaMu (J1J1s1

pa3HBIX Macce).

AnHanu3 JIBWKEHHST HEOECHBIX TeNl MOJ ACHCTBHEM
CHJIBI TSTOTEHUS (c HCTOJIb30BAaHUEM

JIOTIOJTHUTEIIBHBIX UCTOYHUKOB HH(POPMAIINH).

Pemienne 3amad  Cc  HWCHOJIB30BAaHHUEM  3aKOHA
BCEMUPHOTO TATOTeHHUS U (GOPMYJIIBI ISl pacdeéra
CHJTBI TSKECTH.

AHanu3 OPUTHHAITLHOTO TEKCTa, OMHUCHIBAIOIIETO
IIPOSABIICHUA 3aKOHa BCCMHPHOTI'O TATOTCHMUA,
BBIIIOJIHEHUE 3aJaHUN TI0 TEKCTY (CMBICIOBOE
YTCHUE).

HaGmronenne u 00CyX€HUE OMBITOB T10
M3MCHEHHUIO Beca TeJlallph YCKOPSHHOM
JIBUKCHUU.

AHanu3 ycloBUH BO3HUKHOBEHUSI

HEBECOMOCTH U TIeperpy3KH.

Pemenue 3a1a4 Ha omnpeielicHUe Beca Tena B
Pa3TUYHBIX yCIOBHUSX.

AHanu3s cuil, JeNCTBYIONINX Ha TEIO,

rokosimmeecs Ha orope. OnpeieneHue IeHTpa

TSKCCTHU Pa3jJInYHBIX TCJI




3AKOHBI HNmnynbc Tena. Habmonenue u o0CyXeHUE OMBITOB,

coxpa- HN3menenune JIEMOHCTPUPYIOIIUX Mepeaady UMITyIbca IPHU

nenus (10 uMnyJibca. UMmynbe B3aUMOJICHCTBUHU TEJl, 3aKOH COXPaHECHUS

) CHUJIBL. 3aKOH UMIIyJIbca IPHU a0COIIOTHO YIIPYTOM U HEYIIPYTrOM
COXpaHEHUS UMITYJTb- B3aUMOJICHCTBUU TEII.
ca. PeaktuBHO®E AHanu3 cuTyalyii B OKpy Karoliei >KU3HU C
JIBIOKCHUE. HCITOJIb30BaHUEM 3aKOHA COXPAHSHUSI UMITYJIbCa.
Mexanuueckast PacrioznaBanue siBJI€HHS] PEAKTUBHOTO JIBUKEHHUS
paboTa ¥ MOIITHOCTb. B nipupojie u Texuuke (MC — OGuonorus).
PaboTa cuit TsoxecTH, [IpumMeneHne 3aKOHA COXPAHCHUS UMITYJIBCA JJIsI
YIPYTOCTH, TPSHUSL. pacuéra pe3yiabTaToB B3aUMOJICUCTBUS Te (Ha
CBsI3b DHEPrUU U pa- MpyUMepax HeYNpyroro B3auMOJICHUCTBHS, YIIPYTOro
OOTHI. LIEHTPAIBHOT'0 B3aUMOJICHCTBUS ABYX OJIMHAKOBBIX
IMorenmuanbHas TEJI, OJJHO U3 KOTOPHIX HEMOABHIKHO).
SHEprus Tena, Pemenue 3a1a4 ¢ MCIOIb30BaHUEM 3aKOHA
MOJIHSITOTO HaJl IOBEPX- | COXPaHEHHS UM-ITyJIbCa.
HOCTBIO 3€MJIH. Onpenenenue padoThl CUIIBI YIPYTOCTH MPU
IMorenmuanbHas MoaBEME Ipy3ac UCIOIb30BAHUEM
SHEPTrHs CKATOU TIpYy- HETIOJIBMKHOTO M TIOJBI)KHOTO OJIOKOB.
JKUHBI.
Kunetnueckas sHeprusi.
Teopema o
KWHETUYECKOW SHEPTUH.

TeMaTuuec OcHoBHOE OcHOBHbIE BUBI 1eSITEJIbHOCTH

KM 610K, coJiepKaHue y4damuxcs (Ha ypoBHe
Tema YU4eOHBIX el CTBUIA)

3aKOH COXpaHEeHUs
MeXaHUYECKOU

SHEpPrun

HN3mepeHnne MOIIIHOCTH.

HN3mepeHne noTeHUMaIbHOM SHEPTUU YIIPYTO
neopMUpPOBaH- HON MPYKUHBL.

HN3mMepeHne KHHETUYECKON SHEPTUH TeJa MO JTMHE
TOPMO3HOTO Iy TH.
DKCIepUMEHTaIIbHOE CpaBHEHUE N3MEHECHUS
MOTEHIHAJIbHOW W KUHETHUYECKOM DHEpPruil Tesa
MpU JIBM>KEHUU TTO HAKJIOHHOW TUIOCKOCTH.

DKcrnepuMeHTalbHasi IPOBEpPKa 3aKOHA




COXPAaHEHUSI MEXaHUYECKON YHEPrUU NpHU
CBOOOJHOM MNaJCHUMH.

[IpumeHeHne 3aKkOHa COXPAaHEHUS MEXaHUYECKOU
SHEPIUM IS pacy€ra MOTECHIIUAIbHONU U
KUHETUYECKON dHeprui tena. Pemenue 3a1ad ¢
HWCMOJIb30BAHUEM 3aKOHA COXPaHECHUSI MeXa-

HUYECKOU SHEPIruu

Paznen 9. MexaHuveckue Kojed6aHusi M BoJHBI (15 u)

MexaHnueck
ne
KoJe0aHus

(7w

KonebarensHOE
nBukeHne. OCHOBHBIE
XapaKTePUCTUKU
KOJICOaHUI: TIepUO/I,
4acToTa, aMIUTUTY/Ia.
MaremaTtudeckuii u
NpPY>KUHHBIA MasiTHU-
ku. [Ipespamenue
SHEPTrUu NpHU
KOJIeOaTeTbHOM JBUXKE-
HUM.

3aryxaromue
KoJIeOaHusl.
BeinyxneHnbIe

Konebanus. Pe3onaHc

HaoOmnronenue kosnedaHuil oA IEUCTBUEM CHJI
TSDKECTU U yIPY-TOCTH U OOHApYyKEHUE MOJOOHBIX
KoJIe0aHUI B OKPY’KAIOIIEM MUPE.

Awnanu3s kosebaHuii Tpy3a Ha HUTH U Ha TIPY>KUHE.
OrmpeniesieHne 4acToThl KoJieOaHUit
MaTEeMaTHYECKOT0 U MPYKUHHOTO MasiTHUKOB.
HaOmionenue u oObsICHEHUE SIBJICHUSI pE30HAHCA.
HccnenoBanue 3aBUCUMOCTHU NepUoaa KojaeOaHui
MOABEIICHHOT'O K HUTH T'py3a OT JUTMHBI HUTH.
[IpoBepka HE3aBUCUMOCTH TepHoJia KoJeOaHui

rpys3a, IOABCHICHHOI'O K JICHTC, OT MACChI I'py3a.

HaGmronenne u o0CyXA€HUE OIBITOB,
JIEMOHCTPHUPYIOIIMNX 3aBUCUMOCTh NIEPUOJA
KOJIe0aHUH MPYXUHHOI'O MAasTHUKAOT MAacChl
rpy3a 1 KECTKOCTHU IIPY>KUHBIL.

[IpumeHeHne MaTeMaTUYECKOTO U MPYKUHHOTO
MasiTHUKOB

B KauecTBE MOJIeJIeH 1151 onucaHus KojaeOaHuil B
OKpY’KarolleM MUpE.

Pemenue 3aga4, cBSI3aHHBIX C BBIYUCICHUEM

WJIM OLIEHKOM 4acTOThI (Iepuojia) koaebaHu




Mexannueck | CBOWCTBA OOnHapy>XeHHe U aHaJIW3 BOJHOBBIX SBJICHUHM B
e BOJTHEL MEXaHUYECKHUX BOJIH. OKpY>KalolleM MUpE.
3ByK Jlinna BonHbl. Mexa- HaOmionenne pacnpocTpaHeHusi IPOJOJIBHBIX U
(8 ) HUYECKHE BOJIHBI B MOINEPEYHBIX BOJH (HAa MOJENIM) U OOHaApy>KeHUE
TBEPIAOM TeJIEe, AHAJIOTUYHBIX BHUJOB BOJH B nOpupoae (3BYK,
CEMCMUYECKHE BOJIHBI. | BOJISIHbIC BOJIHBI).
3Byk. ['poMkoCTh 3ByKa | Belunciienue JiIuMHBI BOJHBI U CKOPOCTH
U BBICOTA TOHA. pacnpocTpaHeHUs 3ByKOBBIX BOJIH.
OTpaxkeHue 3ByKa. DKCNepUMEHTaIbHOE ONpe/iesieHUe TPaHUIl YaCTOThI
HNudpa3Byk u yabpTpa- CJIBIIIIUMBIX 3BYKOBBIX KOJICOQHU.
3BYK HaOmntoienre 3aBUCHUMOCTH BBICOTHI 3ByKa OT
4acTOTHI (B TOMYHCIE C UCIIOIb30BAHUEM
MY3BIKaJIbHBIX HHCTPYMEHTOB).
Habmtonenue u oObsICHEHUE SIBIEHUS
aKyCTHYECKOI'O pe30HaHca.
AHanu3 OpUrHHAIBHOTO TEKCTA, MOCBSAIIEHHOTO
HCTOJIb30BaHUIO 3BYKa (WJIH yIbTpPa3ByKa) B
TEXHUKE (IXO0JIOKAIUs, YIABTPA3BYK B MEIUIIMHE U
JIp.); BBIIIOJIHEHUE 3aJJaHUl 110 TEKCTY (CMBICIOBOE
YTCHHC)
Pa3nen 10. DiekTpoMarHuTHoe noJie U
3JIeKTPOMATHUTHBbIE BOJIHBI (8 u)
DjeKTpomaru DJIeKTpOMarHuTHOE [Toctpoenue paccyxaeHuii, 000CHOBBIBAIOIIUX
HUTHOE MOJIe rnoJie. B3aUMOCBSI3b AJIEKTPUUYECKOTO U MarHUTHOTO
DNEeKTpOMarHuTHBIE HOoJIEH.
BOJIHBI.
" CaoiicTBa DKCIIEpUMEHTAJIbHOE NU3YUY€HHE CBOMCTB
JeKTpoMar AJIEKTPOMATrHUTHBIX AJIEKTPOMArHUTHBIX BOJIH (B TOM YHCIIE C
- mumrmsie | BOJH. lIIkama 3I€KTpo- | MOMOLIBKO MOOMIILHOTO Teje- GpoHa).
BOJIHLL MarHUTHBIX BOJIH. AHanu3 peHTTeHOBCKUX CHHUMKOB
(6 u) Hcnionb3oBanue YEeJI0BEUECKOI0 OpraHu3Ma.
AJIEKTPOMArHUTHBIX AHanmn3 TEeKCTOB, OMUCHIBAIOIITNX MPOSIBICHUS

BOJIH JJISI COTOBOM
CBS3U.
DNEeKTpOMarHuTHas

MIpUPOJIa CBETA.

SJICKTPOMArHUTHOI'O U3JIYUYCHHUS B ITPUPOJIC:
>KUBBIC OPTaHU3MBbI, U3Ty4YeHUSI HEOECHBIX Tel
(cMBICIOBOE UTEHHE).

Pacno3naBanne m aHanu3 pa3IM4YHBIX




CKopocCTh CBeTa.
BonHosBrIe cBolicTBa

CBCTa

IIPUMEHEHUH 3JIEKTPOMAarHUTHBIX BOJIH B
TEXHHUKE.

Pemenne 3amay ¢ UCnoyib30BaHUEM (HOPMYJT
JUIA CKOPOCTH 3JIEKTPOMArHUTHBIX BOJIH,

JJINHBI BOJIHBI 1 4aCTOTHhI CBCTAa

Paznen 11. CBeroBble siBjeHus (15 u)

3aKkoHbI
pacnpo-
CTPaHeHus
cBeTa

(6 4)

Hcrounuku csera.
JlydeBas Mojzienb
ceera. [IpsaMonuHen-
HOE€ paclpoCTpaHECHHUE
cBeTa. 3aTMEHUS
Counnua u JIyHsl.
OTtpakeHue cBeTa.
[Timockoe 3epkano.
3aKOH OTpa)KeHUsI

CBf€Ta.

HpeHOMHeHI/IC CBCTaAa.

3aKOH MpeIOMIICHUS
CBETA.

ITonnHoe BHYyTpeHHEE
OTpaX€HUE CBETA.

Hcnonp3oBanue

HaGnronenue onbIToB, IEMOHCTPUPYIOIINX
SIBJICHUE TIPSIMOJIMHEHHOI'O PacIpOCTPAHEHUs CBETa
(BO3HMKHOBEHME TE€HM U MOJIy-TE€HHU), U UX
UHTEpIpETalus C UCIOIb30BAHUEM ITOHATHUS
CBETOBOTO JIyyYa.

OOBsicCHEHHE U MOJIEJIMPOBAHUE COJIHEYHOI'O U
JIYHHOT'O 3aTMEHMII.

HccnenoBanue 3aBUCMMOCTH yTJIa OTPAKEHUSI
CBETOBOT'O JIy4aOT yIJjla NaJcHusl.

N3yuenue cBOMCTB M300pa’keHUs B IIJIOCKOM
3epkajsie. Habmonenue u 00bsiICHEHHE ONBITOB 10
MOJIYy4YEHUIO U300paKeHNl B BOTHYTOM U

BBIITYKJIOM 3epkanax. Habnronenue u oobsc-

BHYTPEHHETO
OTpa)KCHUs B
ONTUYECKUX

CBETOBOAX

HEHUE OIBITOB MO MPEIOMJICHHUIO CBETA Ha TPAHUIIE
Pa3JIUYHBIX CPEJl, B TOM YHUCJIE€ OMBITOB C MOJHBIM
BHYTPEHHUM oTpakeHueMm. MccnenoBanue
3aBUCUMOCTH yTJIa MPEJIOMIICHUS OT yTJia MMaJIeHUs
CBETOBOTO JIyda Ha TPAHUIIE «BO3yX—CTEKIIO».
Pacno3naBanue siBI€HUN OTpaXeHUs U
MPEJIOMJIEHUSI CBETAB MOBCEIHEBHOM KU3HU.
AHanus 1 00ObSICHEHHUE SIBIEHUSI OITTHYECKOTO
MHUpaxa.

Pemenne 3aa4u ¢ MCHojb30BaHUEM 3aKOHOB

OTPAKCHHUA U IIPCIIOMIICHUSA CBETA




JIuH3a, Xox Jyueu B

[Tonyuenne n300pakeHUI € MOMOIIBIO,

JIuH3bI 1
ONTHYCCKHE nun3ze. Onrudeckas cobuparolieil U paccenBaroIeii JINH3.
npu6opwi (6 cuUcCTeMa. Onpenenenue GOKYCHOrO pacCTOSHUS U
u) Onrunyeckue ONTHUYECKON CUJIBI COOMparoIIe JIMH3bI.
MPUOOPHIL: AHanu3 ycTpoiicTBa U IpUHLIMIIA JEUCTBUS
(oToarnmapar, HEKOTOPBIX ONTUYECKHUX MPUOOPOB:
MUKPOCKOIT (dhoToanmapara, MUKPOCKOIIa, TEJIECKOIIA
u teneckor. I['ma3z kak | (MC — OuoJiorusi, aCTPOHOMUS).
ONTUYECKass CcHUcTeMa. | AHAJIU3 SIBIICHUH OJIM30PYyKOCTH U
bimsopykocTh U | JAJIbHO30PKOCTH, IIpUHIIUIIA AeiicTBUSI 04KOoB (MC
JTAIbHO30PKOCTH — Ounosorus)
Pasiiokenn Paznoxenne 6enoro Hablmonenue mo pasinoxxkeHuro 6ejJ0oro ceera B
e  Geroro cBeTa criekTp. HaGmroenne u 0ObsICHEHHE OMBITOB 110
CBeTa B B cOeKTp. OnbIThI MOJIYy4YEHHNIO O€JIOrocBeTa MPHU CI0KEHUN CBETA
cneKTp HeroTona. Crnoxxenue pa3HBIX IIBETOB.
(3 1) CHEKTPaJIbHBIX [IpoBenenre u  OOBSICHEHHE  OIBITOB IO
uBeToB. lucnepcus BOCIIPUSITUIO  I[B€TA MPEAMETOB TMPH  HUX
CBETa HaOJIFOAEHUM  4Yepe3  LBETOBbIE  (UIIBTPHI
(1IBETHBIC OYKH)
Paznen 12. KpanToBble siBjenus (17 )
Hcnyckanue OmngiTel Pesepdopna u OO6cyxaenue 1enu onbiToB Pesepdopaa mo

H NOIJVIOIICHHE

IUIaHC-TapHasa1 MOJCIIb

aToma.

HCCIICOIOBAHNIO ATOMOB, BBIABHMXXCHHC TUIIOTE3 O

BO3MOJKHBIX pE€3yJibTaTax

CBETa
aTOMOM

(49)

Mogens aroma bopa.
Hcniyckanue u
TMIOTJIOLIEHUE CBETa
aromoM. KBaHTBHI.

JInHenyaTeie CIIEKTPHI

OIBITOB B 3aBUCUMOCTH OT MPEANOIaracmMoro
CTPOEHUSI aTOMOB, (POPMyYIIHpPOBaHUE BHIBOJIOB U3
pe3yabTaTOB ONBITOB.

OOGcy>xaeHne TPOTUBOPEUNH TTAHETAPHONH MOJIETH
aToma

U OCHOBaHUM 1y runoresbl bopa o
CTaIlMOHAPHBIX OPOUTAX ITEKTPOHOB.
HabnroneHne CIUTONIHBIX U IMHEHYATHIX
CIIEKTPOB U3JTYUYECHHUS PA3JINYHBIX BEIIECTB.

OOBbsICHEHHUE JINHEHYAThIX CIICKTPOB U3JITYUCHUA




Crpoenne PannoakTuBHOCTB. OOGcyxkeHrne BO3MOXXHBIX THIIOTE3 O MOJEIISIX
ATOMHOI'0 Anbda-, 6eta- u cTpoeHus saapa. OnpeneneHue coctasa siiep 1o
spa ramMma-u3iIy4eHus. 3a/1aHHBIM MACCOBBIM U 3apsI0BBIM YMCJIaM U O
(6 u) CTtpoeHue aTOMHOIO IOJIO’)KEHUIO B IEPUOJUUECKON CUCTEME

siapa. HyknonHas anieMeHTOB (MC — xumus).

MO/JIEJIb AaTOMHOIos/ipa. | AHaJIM3 U3MEHEHHUsI COCTaBa sijipa U €ro

HN3oronbl. PagnoakTuB- | IIOJMOXKEHUSI B IIEPUOJIMYECKON CHCTEME

HbIE IIPEBPAIICHUS. 1pu a-paanoaktuBHocTH (MC — xumus).

[lepuon nonypacnana. | MccnenoBanue TpekoB a-4acCTHUIL 10 TOTOBBIM

HericTtBus ¢dortorpadusm. OGHapykeHUE U U3MEPEHUE

paaroaKTUBHBIX paauanoHHOroO (hOHA C MOMOIIBIO IO3UMETPA,

HU3JIy4YEeHUH Ha OLIEHKa €r0 UHTEHCUBHOCTH.

JKUBbIE OPraHU3MBbI AHanu3 6MOJIOTUYECKUX U3MEHEHUH,
MPOUCXOSIIINX 110 AEHCTBUEM
panuoakTuBHbIX M3nydyeHuid (MC — Ouosorus).
Hcnonp3oBaHue paguoakTUBHBIX U3IyYE€HUH B
meaunuHae (MC — OGuosorus)

sinepubIe SnepHble peakuu. Pemienune 3a1a4 ¢ MCNOJIb30BAaHUEM 3aKOHOB
peakimu 3aKOHbI COXpaHEHU COXpPaHEHUs MacCCOBBIX U 3apsAJIOBBIX UHCEI Ha
(7 u) 3aps10BOrO oInpeJieJIeHUEe pe3yabTaToOB

M MacCOBOI'O YHCEII.
DHeprusi CBsI3U
aTOMHBIX siziep. CBs3b
MacChl U DHEPTHH.
Peakiiuu cuHTE3a 1
JIeJICHUS SJIep.
Hcrounuku sneprumn
CoHIiau 3BE31.

Snepnas »Hepreruka

SIICPHBIX PEaKIUii; aHaJIN3 BO3MOXHOCTU HWJIU
HEBO3MOXXHOCTH 51JIEPHOU peaKInu.

OLieHKa PHEPTUM CBSI3M sIep C UCIOJIb30BAaHUEM
(hopMynbI DUHIITENHA.

OOGcy>xeHne MepPCreKTUB UCTI0IH30BaAHUS
YIPaBJIsieMOro TEPMOSIIEPHOTO CUHTE3A.
OO6cyxaeHne NpenMyIIecTB U

AKOJOTHYECKHUX MTPOOIIEM, CBSI3aHHBIX C

sinepHoi aHepreTukoi (MC — 3Ko0s0rHs)

IMoBTOpHTE/ILHO-0000 AN MOAYJIb (9 u)




Cucremaruza
us 1
00001IcHnE
MIPEIMETHOTO
COZCPIKAHUS
M ONbITa Jes-
TEJILHOCTH,
nproOpeTEHHO
ro npu
W3YYCHUU
BCETO Kypca

buszuku

OG6ob6mieHue
coliepKaHUs KaXKJa0ro U3
OCHOBHBIX Pa3JIejI0B
Kypca pu3uku:
MEXaHUYECKUE,
TEIUIOBBIC,
AJIEKTPOMAarHUTHBIC,
KBAaHTOBBIC SIBJICHUS.
Hayunsiii meTon
TO3HAHUSI ¥ €TO
peanuzanus B ¢pusnde-
CKHX HCCIJIEJOBAaHUSIX.
CBsi3b GU3UKHU U
COBPEMEHHBIX
TEXHOJIOTUH B

obiacTu nepenadu
nH(pOpMaIuu,
SHEpPreTHKe,

TpaHCIOpPTE

Brimonnenue yudeOHBIX 3aJaHuii, TpeOYOUIUX
JIEMOHCTpaLUU KOMIIETEHTHOCTEH,
XapaKTEPHU3YFOIINX €CTECTBEHHOHAYYHYIO
rPaMOTHOCTb:

-IPUMCHEHUSI TIOJTYUYCHHBIX 3HAHUW JJI1 HAYYHOTO
00BbsiICHEHUS GU3NUECKUX SBICHHUN B OKPYIKAIOIICH
MIPUPOJE U MOBCEIHEBHOMN KU3HHU, a TAK)XKE
BBISIBJICHUS (DU3UUECKUX OCHOB PsiJla COBPEMEHHBIX
TECXHOJOTH;

- IPUMEHEHUSI OCBOCHHBIX AKCIIEPUMEHTATHHBIX
YMEHUH I uccae1oBaHus GU3NUYECKUX SIBJICHUH,
B TOM YHCJI€ JJIs IPOBEPKHU T'UIOTE3 U BBISIBICHUS
3aKOHOMEPHOCTEM.

Pemrenue pacu€THBIX 3a1a4, B TOM YHCIIE

Mpeanojararimx UCI0Ib30BaHUE (PU3NIECKON

MOJIETId U OCHOBAHHBIX Ha COJECP>KaHUM PA3TIUUYHBIX

pasaenoB Kypca (GU3uKH.

BrImoHeHHe 1 3auTa rpynInoBbIX HIIU

WHJIMBU1yaJIbHBIX IPOEKTOB, CBSI3aHHBIX C

coJiepKaHueM Kypca PU3uKU




