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MNOACHUTEJBHAS 3AIINCKA

[Mporpamma 1o ¢Gu3MKe Ha YypPOBHE OCHOBHOrO 0O0IIero o0pa3oBaHus
COCTaBJieHa Ha OCHOBE IMOJIOKEHWW M TpeOOBaHMN K pe3ylibTaraM OCBOEHHS Ha
0a30BOM ypOBHE OCHOBHOW 00pa30BaTEelbHOW IPOrpaMMbl, NPEACTaBICHHBIX B
®I'OC 000, a Takxke ¢ yu€tom (enepalbHON pabdoyel mporpaMMbl BOCIIUTAHUS U
Konuenuuu npenonaBanus yueoHoro npeamera « DU3sukay.

CozmepxaHue TporpaMMmbl 10 (U3WKe HampaBieHO Ha (opmupoBaHue
€CTeCTBEHHOHAyYHOH T'paMOTHOCTH OOydYarolMXCsi ¥ OpraHW3aluio HM3y4eHHUs
Gu3MKH Ha JeATeNbHOCTHOW OCHOBe. B mporpamme mo (Gu3MKe YYUTHIBAIOTCH
BO3MOXHOCTH y4eOHOro mpeamera B peanusaiuu tpeboammit ®I'OC OO0 x
IUIAHUPYEMBIM JIMYHOCTHBIM M METalpeIMETHBIM pe3yjbTaraM OOydueHHs, a TaKKe
MEXIIpeIMETHBIE CBSI3M E€CTECTBEHHOHAY4YHBIX Y4eOHBIX IIpEIMETOB Ha YPOBHE
OCHOBHOTO 00111eT0 00pa30BaHUs.

[Iporpamma mo ¢u3KKe yCTaHABIMBAEeT paclpefeNieHne yueOHOro marepuaina
no rogam obydenus (mo Kiaccam), MpeisiaraeT NPUMEPHYIO IOC/IeN0BaTeIbHOCTD
U3y4EeHUs] TeM, OCHOBAHHYIO Ha JIOTMKE PA3BUTHS TPEIMETHOIO CONEPKAHUS U yueTe
BO3PACTHBIX OCOOEHHOCTEH 00ydarommxcs.

[lporpamma mno Qu3uKe paspaGoTaHa C LeENbI0 OKa3aHWS METOAMYECKOH
IOMOIIM YYUTENIO B CO3aHiK pabodeil mporpaMMbl 1o y4eOHOMY MpeaMETY.

®u3nka SBISETCS CHCTEMOOOPA3yIOIMM ISl €CTECTBEHHOHAYYHBIX Y4YeOHBIX
IPEZIMETOB, TIOCKOIBEKY (PU3MYECKHEe 3aKOHBI JIEXKAT B OCHOBE IPOLIECCOB U sSIBJICHUH,
M3yYaeMBIX XMMMEN, Guosoruei, acTpoHomMue U GU3MUecKoil reorpadueii, BHOCUT
BKIal B €CTECTBEHHOHAYYHYIO KApTHHY MWpa, MpPEeJOCTaBIsieT Hauboliee SCHbIC
00pasiibl NpUMEHEeHHs HayuyHOro MeTOa IO3HAaHWs, TO eCTh crnocoba MoiydeHus
JIOCTOBEPHBIX 3HAHUH O MUPE.

OnHa W3 TNaBHBIX 3a4au (U3MYECKOro 00pa3oBaHHs B CTPYKType OOLIero
0o0pa3oBaHUs COCTOMT B (HOPMHPOBAHMM E€CTECTBEHHOHAYyYHOW TPaMOTHOCTH H
MHTEpeca K HayKe y 00y4aronmxcs.

N3yuenue ¢usnku Ha 6a30BOM ypOBHE MPEAIIOIaracT OBIaICHUE CIeAYIOIHUMHU
KOMIIETEHTHOCTSIMHU, XapaKTePU3YIOIUMU ECTECTBEHHOHAYYHYIO I'PaMOTHOCTB:!

e HAay4HO OOBSCHATH SIBICHUSI;

e OIICHMBATH U MIOHUMATh OCOOEHHOCTH HAyYHOTO MCCIEIOBaHMs,;

e HHTEPNPETUPOBATH JAaHHBIC U HCIIOJIb30BaTh HAyYHBIEC TOKA3aTEIbCTBA
JUISL TIOJTy4eHUsI BBIBOZIOB.

Llenn wusydeHnss OGU3MKM Ha YpOBHE OCHOBHOrO o00miero o6pa3oBaHUA
ompenenensl B Koumenmmu mnperofaBanusi ydeOHoOro mnpeamera «QDusuka» B
oOpa3oBaTeNbHbIX opranu3anusx Poccuiickoit @enepannu, peaau3yoniuX OCHOBHBIC
obmeobpasoBarenbHble  IPOrpaMMBbl, yTBep)KOEHHON  pemienuem  Koeruu

MunncTepeTBa TpocBemenus Poccuiickoit ®enepanmu (mMpotokoa oT 3 aexabps
2019 r. Ne [1K48H).



Leau n3yuennsi pu3uKm:

e npuoOpeTEeHHe WHTEpeca M CTpeMIIeHHs O0ydJaromuxcsi K HayqyHOMY
W3yYEHHUIO TPUPOJBI, Pa3BUTHE UX MWHTEIUIEKTyallbHBIX M TBOPYECKHX
CITOCOOHOCTEN;

e pa3BUTHE NpPENCTABICHMI O HAyYHOM METOJe MO3HAHMA M (OPMUPOBaHUE
MCCIIeI0BATENBCKOr0 OTHOIIEHMS K OKPYIKAIOIIUM SBIICHUSIM;

o (OpPMHUPOBAaHHE HAYYHOI'O MHPOBO33PEHUS KaK pe3yjbTara U3y4deHHs OCHOB
CTPOEHHUSI MaTepHH U (QyHIaMEeHTAIBHbIX 3aKOHOB (DU3UKH;

e (opMHpOBaHHE TIPENCTABICHUH O poau (GU3MKKM I Pa3sBUTHS APYTUX
€CTeCTBEHHBIX HAayK, TEXHUKU U TEXHOJIOTUM;

e pa3BHUTHE IIpe/ICTaBIeHUN 0 BO3MOYKHBIX chepax Oy myLen
IPO(ECCHOHANBHON JIEATENFHOCTH, CB3aHHOW € (HM3MKOHM, MOATOTOBKA K
JanbHeWIeMy 00y4eHHIO B ’TOM HalpaBIeHUH.

JIoCTHIKEHHe TUX Iieneif MporpaMMbl o (U3KKe Ha ypOBHE OCHOBHOTO OOLIETo

oOpa3oBaHus 00ecCreurnBaeTCs PelieHUEM CIEAYIOUX 3a1a4:

e TIpHOOpETEeHHEe 3HAHHH O JUCKPETHOM CTPOCHMH BEIIECTBA, O MEXaHUYECKHX,
TEIJIOBBIX, AIEKTPUYECKUX, MATHATHBIX U KBAHTOBBIX SBJICHUSX;

e TIPHOOpETEHHE YMEHWM ONMCHIBATE U OOBSICHATH (U3UYECKHE SIBICHUSA C
HCIIONIb30BaHUEM IOJyYEHHBIX 3HAaHUM;

e OCBOGHHME METOHOB pEIIeHMs MpOCTEeHIIUX pacdy€THBIX 3a7ad C
UCIIOJIb30BaHUEM (hU3UIeCKUX MoJieTiei, TBOPYECKUX 7
IIPaKTUKOOPHUEHTUPOBAHHBIX 3a/1a4;

e pa3BUTHE YMEHMU HaOMIOAATh MPUPOIHBIE SBJIEHUS M BBIMOJHATH OIBITHL,
nabopaTopHble  pabOTBl M OKCIIEPUMEHTAllbHbIE  HMCCIIEOBaHHA  C
VICTIOJIb30BaHUEM M3MEPHUTENIEHBIX IPUOOPOB;

e OCBOeHHME MpUEMOB paboOTHl ¢ HH(popMarued (GU3NYECKOro COAEpKaHus,
BKJIFOYass WHGOPMAIMIO O COBPEMEHHBIX MOCTIDKEHMAX (DM3MKH, aHAIU3 W
KPUTHYECKOEe OLICHUBaHUE UH(POPMALIUH;

e 3HAKOMCTBO CO chepaMu MpodecCHOHANBHON AEATEIbHOCTH, CBI3aHHBIMU C
(GHU3HKOH, U COBPEMEHHBIMU TEXHOJIOTHSIMH, OCHOBAaHHBIMHU Ha JTOCTHIXKEHHUAX
(bU3HUYEeCKOi HAYKH.

Ha wusydenuwe Qusuku (6a30Bbli ypOBEHb) Ha YPOBHE OCHOBHOTO OOIIEro
obpazoBanus orBoauTcsa 238 yacoB: B 7 kiacce — 68 dacos (2 yaca B HeJeno), B 8
Knacce — 68 yacoB (2 yaca B Hememo), B 9 kinacce — 102 vaca (3 4aca B HEIEIO).

INpennaraeMslii B mporpamMme no (HU3UKe IepeveHb JabopaTOpHBIX paboT H
OTBITOB HOCHT PEKOMEHIATENBHBIA XapaKkTep, YUHTelb JelaeT BeIOOp MPOBEICHHS
n1abopaTopHBIX pabo

T U ONBITOB C YYETOM MHAMWBHIYaJbHBIX OCOOCHHOCTEH 00y4aromIixcs, CIIUCKa
OKCIIEPUMEHTANIBHBIX  3aJaHuil,  [peiaraeMblX B  paMKaX  OCHOBHOTO
rocy/apCTBEHHOI'0 3K3aMeHa 1o Gu3uke.



COJEPXKAHUE OBYUYEHUSI

7 KJIACC

Pa3nen 1. ®u3uka U e€ poJib B NO3HAHHH OKPY’Kalolero Mupa.

dusuka — Hayka o npupojme. SIBneHus mpupoibl. PusnuecKre SBICHHS:
MeXaHW4YEeCKHe, TEIJIOBbIE, SJIEKTPUUECKUe, MarHUTHBIE, CBETOBBIC, 3ByKOBBIC.

dusnyeckre BenUuMHBL. V3MepeHue (u3nuueckux BenuuuH. Dusnyeckue
npubopsl. [TorpemHocTs u3MepeHuid. MexayHapoiHas cucTeMa eIMHHUIIL.

Kak ¢usvka ©u [Apyrue ecTecTBEHHble HAyKH HU3y4aloT MPUPOTY.
EcTecTBEeHHOHAyYHBIM METOJ IIO3HAHWS: HaAOIIOZCHHE, ITOCTAHOBKA HAYYHOIO
BOIIPOCA, BHIIBIIKEHHE TUNOTE3, SKCIIEPUMEHT T10 IIPOBEPKe TUNOoTe3, OObSICHEHNE
HabmonaeMoro sBienus. Onucanue GU3NUECKUX ABIECHUH C IOMOIIBIO MOJIENICH.

Hemoncmpayuu.

1. MexaHWYeCKHe, TEIUIOBbIE, JJEKTPUYECKHE, MAarHUTHBIC, CBETOBBIC
SIBIICHUSL.

2. Dusuyeckue MPUOOPEI U TPOLEYpa MPAMBIX U3MEPEHUH aHAIOTOBBIM M
1 (GPOBBIM IPHUOOPOM.

Jlabopamopusie pabomol u OnbIMbI.

1. Onpeenexne LeHb! JeJeHKs KAkl ©3MEPUTENBHOTO pUbopa.

2. M3Mepenue pacCTOSHUM.

3. H3mepenue 00bEMa KUIKOCTU U TBEPAOIO TENA.

4. OmnpepeneHve pa3MepoB MaJbIX TeIL.

5. V3mepenue Temmeparypbl NpH IOMOIIM >XMAKOCTHOIO TEPMOMETpa U
JlaTYuKa TeMIlepaTypsl.

6. IlpoBeneHne McclefOBaHMS MO TPOBEPKE TMIOTE3bI: JAIBHOCTH IMOJETA
IIapHKa, MyILeHHOro0 TOPU30HTAIBHO, TeM OoJblie, YeM OOJbIle BhICOTA
ycKa.

Pa3zpnen 2. [lepBoHaya/ibHbIe CBeJeHHS O CTPOEHHH BelleCcTBA.

CTpoeHHMe BeIIECTBA: AaTOMBI M MOJEKYJIBl, HX pasMepbl. OImbITHL,

JIOKa3bIBaloOIMe JUCKPETHOE CTPOEHHUE BEIIECTBA.

JIlBwxenne uactul] BemecrBa. CBSA3b CKOPOCTH [BM)KEHHs YacTHL C
TeMIiepaTypoil. bpoyHoBckoe nBikeHue, nuddysus. BzaumonencTBHe HaCTHIL
BEILECTBA: IPUTSHKEHUE U OTTAIKUBAHHUE.

ArperatHble COCTOSIHUS BEIIECTBA: CTPOEHHE ra30B, JKUAKOCTEH M TBEPIBIX
(KpUCTAJLTHYECKUX) Tell. B3aMMOCBSI3p MEXIy CBOWCTBAMHU BEIIECTB B Da3sHbIX

arperaTHBIX COCTOSHUSX M MX aTOMHOMOJIEKYJSIpHBIM cTpoeHHeM. OcoGeHHOCTH
arperaTHHIX COCTOSIHUH BOJBI.

Hemoncmpayuu.
1. HaGmoneHnue OpOyHOBCKOIO JIBUKEHHS.



2. HaGmopnenue nuddys3uu.

3. HaGmionenuwe  sBNeHU#,  OOBACHAIONMXCA  TPUTSHKEHHEM WU
OTTaJIKUBAHUEM YACTHI] BELIECTBA.

Jlabopamopusie pabombl u onbImMbl.

1. OneHka JuaMeTrpa aromMa MeTOAOM psJoB (¢ HCIOIb30BAHUEM
(doTtorpadpuii).
2. OmBITH IO HAOGIIOIEHUIO TEILJIOBOIO PACIIMPEHUS ra30B.
3. OmbIThI 10 OOHAPYKEHUIO NeWCTBHSI CHII MOJIEKYJIIPHOTO MPUTHKEHHUA.
Pazaen 3. /IBnskenue U B3auMoJelicTBHE TeJl.
Mexanudeckoe [BH)XKE€HHe. PaBHOMEpHOe U HEPaBHOMEpPHOE I[BH}KeHHe
Cxopoctb. CpeaHsis CKOpPOCTh IpU HEPABHOMEPHOM JBW)XeHMHW. Pacyér myTu u
BpEMEHHU JIBIDKECHHUS.
SIBnenue wHepuuu. 3aKOoH MHepuuu. B3awMopencTBhe TeNn Kak NpUYKWHA
W3MEHEHHs] CKOPOCTH JBIKeHHMsI Tel. Macca Kak Mepa HHEpPTHOCTH TeJa.
[TnotHOCTh BemecTBa. CBs3b IUIOTHOCTA C KOJMYECTBOM MOJIEKYJI B €IMHHMIIC
o0BpéMma BelecTna.
Cuna Kak xapakTepucTHMKa B3ammoeiicTBus Tel. Cuiaa ynpyrocTd U 3aKOH
I'yka. M3aMepeHue CHIIBI C TTOMOLIBIO JUHAMOMETpaA. SIBlI€HHe TSATOTEHUS M CHId
TshkecTd. Cuna TSHKecTd Ha Ipyrux rmianerax. Bec tena. HeBecomocts. CrioxeHue
CHJI, HalpaBJIeHHBIX MO OJHON mpsMoi. PaBHozeitcTByromas cuil. Cuna TpeHHs.
TpeHnue cKoNBXKEeHHUS ¥ TPeHKE MOKOs. TpeHue B IPUPO/Ie U TEXHUKE.
Jemoncmpayuu.
1. HabnropeHne MeXaHUYECKOro ABUKEHUS Tela.
2. W3MepeHue CKOPOCTH MPSIMOIUHENHOTO JABUIKEHHS.
3. HaOmonenue sBineHUss HHEPLIUH.
4. HabGmoneHue u3MeHEeHHs! CKOPOCTHU NP B3aUMOJAEHCTBUU TEIL.
5. CpaBHEHHE Macc Mo B3aUMOJIEHCTBUIO TEIL.
6. CloxeHWe CHII, HalpaBJIeHHBIX 110 OHOM IPSAMOM.
Jlabopamopubie pabomsl u onvimol.
1. Ompenenenne CKOPOCTH PABHOMEPHOTO IBIKEHHMS (IIapuKa B XKUIKOCTH,
MOJIEITH SJIEKTPHYECKOTO aBTOMOOWIIS 1 TaK JaJlee).

2. Omnpenernenrie cpemHeil CKOPOCTH CKOJIBXEHHs OpyCKa WM IIapuKa II0
HaKJIOHHOW IJIOCKOCTH.
Onpepenenue MIOTHOCTU TBEPAOrO TEIA.
OMBITHI, TeMOHCTPUPYIOIIHE 3aBHCHMOCTh pacTsvkeHus (nedopmanun)
IpY>XHHBI OT MIPHJIOKEHHOM CUJIBL.

5. OIBITEL, IEMOHCTPUPYIOLIHE 3aBHCHUMOCTD CUJIBI TPEHHS CKOJIBKEHHS OT
Beca TeJla U XapaKTepa COMPUKACAIOIINXCs TOBEPXHOCTEH.

Pasnen 4. laBjieHue TBEPABIX TeJl, JKHAKOCTEH H ra3oB.



Hasnenue. CriocoObl yMeHbIIEHNS U YBeIUUeHHs NaBienus. JlaBnenue rasa.
3aBHCHMOCTh JaBNieHMsI rasa OT 00b&Ma, TemmepaTypsl. [lepenaua JaBieHus
TBEPABIMHU TeJIaMH, JXUIKOCTSIMM M raszamMu. 3akoH Ilackans. [IHeBMaTuyeckue
MallIWHbI. 3aBUCHMOCTh JA@BJICHUS JKHIKOCTH OT TIYyOHMHBI. | MIAPOCTATHYECKHIA
napaznokc. Coobuiaromuecs: cocynpl. [uapaBnudecKie MEXaHU3MBI.

Atmocdepa 3emian u armochepHoe naBieHue. [IpUYMHBI CyILECTBOBAHHS
BO3AyIIHON oGonouku 3emuu. Onwir Toppuyemnn. M3mepenne arMochepHOro
AaBlieHus. 3aBUCUMOCTb aTMOC(EPHOTO JaBIEHHs OT BBICOTHI HAJl YPOBHEM MODS.
ITpubops! 1715 H3MEpeHuUs aTMOC(HEPHOTO TaBIEHHS.

Jle¥icTBHE XMAKOCTU ¥ ra3a Ha MOTPYKEHHOE B HUX TeNO. BrITankuBaroas
(apxumenioBa) cuna. 3akon Apxumerna. [Inasanue Ten. Bo3ayxonnapanue.

Hemoncmpayuu.

@ N b Wl B
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3aBHCHMOCTH JaBJIEHUS I'a3a OT TEMIIEPATyPBL.

[lepenaua naBiieHuUs KUOKOCTHIO U a30M.

Coobmarommuecst cocybl.

I'mnpaBnuyeckuii npecc.

IIposiBneHue nericTBUs aTMOCHEPHOTO JIaBICHHUS.

3aBUCUMOCTE BBITAIKUBAIOLIEH CHIBI OT 06BEMA MOTPYKEHHON YACTH
TeJa U IUNIOTHOCTH KUIKOCTH.

PaBEHCTBO BBITAJIKMBAIOIIEH CHIIBI BECY BHITECHEHHOMN JKUIKOCTH.
YcnoBye miaBaHus TeNl: [UIABaHWE WM MOTPY)KEHHE TeNl B 3aBUCHMOCTH
OT COOTHOIIIEHUS IVIOTHOCTEH Tela U KUIKOCTH.

Jlabopamopnsie pabomel u onvimol.

1

HccnenoBanue 3aBUCUMOCTH Beca Tella B BOJE OT 06bEMa MOTPyKEHHON B

SKHIOKOCTB YacTH Tella.

OnpeneneHre  BHITAIKMBAIOIEH CHIOBI, JeHCTBYIOIIEH Ha  TeJo,
NOTPYKEHHOE B KUJKOCTb.

ITpoBepka HE3aBUCHMOCTH BHITANIKUBAIOLIEH CHIIBI, IEHCTBYIOLIEH Ha TEJIO0
B )XMIKOCTH, OT MaccChl Tena.

OnbITEl, JEMOHCTPUPYIOIME 3aBHCHMMOCTh BBITAIKUBAIOIIEH CHIIBI,
HNEeUCTBYIOIIEH Ha Telo B JKHUAKOCTH, OT O00BEMA TOrpYyXEHHOU B
XKUJIKOCTB YaCTH TeJla U OT IUNIOTHOCTH >XUIKOCTH.

KoncTtpynpoBaHue apeomeTpa WIH KOHCTPYHPOBaHHE JIOAKH H
OIIpEJICICHHUE €€ IPy30II0ABEMHOCTH.

Pasnen S. PaGora u MmomnocTs. DHeprus.

Mexannueckast pabora. MoIHOCTS.

[IpocThle MexaHW3MBI: pblyar, GIOK, HAKJIOHHAs MIOCKOCTh. [IpaBmio
paBHOBecHUsl pbr4ara. IIpuMeHeHuWe mpaBHJia paBHOBECHs phbluara K OJIOKY.



«3onotoe mpaBuno» MexaHuku. KIIJI mpocThix MexaHH3MOB. IIpocTsle
MEXaHU3MBI B OBITY U TEXHHUKE.

Mexanuueckas osHeprus. KuHeTnueckas W TOTEHIMAdbHAas JHEPrys. -
IIpeBpalieHne 0IHOTO BU/Ia MEXaHMYECKOM SHEPTUM B IPYroi. 3aKOH COXpaHEHHs
SHEPI'HH B MEXaHUKE.

Hemoncmpayuu.

1. Tlpumepsl NpOCTHIX MEXAHU3MOB.

Jlabopamopneie pabomet u onvimol.

1. OnpeneneHue paboThl CHIIBI TPEHHs NPH PAaBHOMEPHOM JBHKEHUM Tela

10 TOPU30HTAJIbHOM ITI0BEPXHOCTH.
2. HccnenoBanue yciioBuii paBHOBECHS phIuara.
3. Wsmepenue KI1/] HaKTOHHOM IIOCKOCTH.

4. Vzyuenue 3aKOHaA COXpaHEHHs MEXAHUYECKOH SHEPTHH.
8 KUIIACC

Pa3znen 6. TennoBble sBJIeHHS.

OCHOBHBIE TIOJIOXKEHUSI MOJEKYJIAPHO-KMHETHYECKOH TeOpuH CTPOCHHUS
BellecTBa. Macca u pasmepsl aToMOB M MOJieKysl. OIBITHI, TOATBEPIKIAOIIHE
OCHOBHBIC MMOJIOJKEHUSI MOJIEKYISIPHOKMHETHUECKOM TEOPHH.

Monenu TBEPHOro, XHUAKOrO U ra3000pa3sHOr0 COCTOSHHN BEIIECTBA.
Kpucrannyeckue u amopdusie Tena. O6biCHEHHe CBOWCTB Tra3oB, KHUAKOCTEH H
TBEPABIX TENl HAa OCHOBE IIOJIOKEHUN MOJIEKYISAPHO-KAHETHYECKON TEOpUH.
CmavuBaHue ¥ KalWUSIpHBIE sBIeHMs. TernIoBoe paciIupeHne U ckaTue.

Temneparypa. CBsi3b Temmeparypsl CO CKOPOCTBIO TEMJIOBOTO BHMIKEHUS
4yacTul. BuHyTpennsisi sHeprus. CrnocoObl W3MEHEHMs BHYTPEHHEH OJHEPTHH:
Terionepenaya u COBEpILIEHUE paboTHL. Buner TeIIonepe1aqyu:
TEIJIONIPOBOIHOCTh, KOHBEKIIHS, U3Iy4EHHE.

KonuuecTtBo TemnoTel. ViensHas TerIo8MKOCTh BeIIeCTBa. TerooOMeH H
TEIUIOBOE  paBHOBECHE. YpaBHeHHEe TeruioBoro Oananca. [lnaBieHue u
OTBEPAICBAHWE KPUCTAINIMYECKUX BEIIECTB. YJIelbHas TeIloTa IIIaBICHMS.
[TapooGpaszoBanue u koHmencaums. Mcrapenue. KumeHue. YjuenbHas TeroTa

Hap006p330BaHH5{. 3aBHCHMOCTh TEMIICPATYPBl KHIICHHA OT aTMOCCIJepHOI‘O
JaBJICHHUA.

Bnaxxnocts Bo3myxa.

OHeprust TOIInBa. Y ieNbHas TemIoTa CropaHusl.

[Tpunuunsr pabotel TemoBeix aBurateneii KIIJ] TemnoBoro mBurarens.
TerutoBele nBUTaTENN U 3aIIWTA OKPYIKAIOLIEH CPEIEL.

3aKOH COXpaHEHHUs ¥ [IPEBPAIIEHKS SHEPIUM B TEIIOBBIX IIPOLECCaX.

Hemoncmpayuu.

1. HabnroneHue 6poyHOBCKOro JBHKEHHUS.



s

Habmonenune muddysun.

Habmonenue sBnennii cMavnBanus U KalMWIIAPHbIX IBICHHIA.
Habmronenue TerioBoro paciumpeHus Te.

V3menenve napneHus rasa mpu M3MeHEHHH 06BEMA M HATPEBAHMM HIIH
OXJIOKIEHHUH.

IIpaBuna u3MepeHus TemMneparypsl.

Bunel Termmonepenayn.

Oxnas/JieHue Ipu COBEPILIEHAN PaGOTEHL.

Harpesanue npu coBepiieHnn paboThl BHEITHIMHU CHIIAMH.

. CpaBHeHHe TeII0éMKOCTeH pa3IuYHbIX BELIECTB.

. Habmonenue xunenus.

. Habmoienne moctostHeTBa TeMIepaTyphl PH IIaBICHHH.
13.

Monenu TennoBeIX ABUraTeNeii.

Jlabopamopueie pabomot u onvimol.

1
2.
3.

10.
11.
12.
13.

OmnbITEI IO 06HAPYKEHHIO NEHCTBUS CHIT MOJIEKYISPHOTO IPHTSIKEHIS.
OmbIThI 110 BEIPAITUBAHKIO KPHCTAILIOB IOBAPEHHO COMH MITH caxapa.
OnsITel M0 HAGMIOLEHUIO TEMIOBOTO PACIIMpPEHHs Ta30B, XUAKOCTEH H
TBEPJBIX Tell.

Onpenenenue rapienns Bo3ayxa B GaioHe HIIpHULIA.

OmnBITHL, NEMOHCTPUpYIOIIME 3aBUCHMOCTh JABJEHMS BO3LYXa OT €ro
00BbEMa M HarpeBaHus WM OXJIAXKICHHS.

[Iposepka rumoress! IMHEHHOM 3aBHCMMOCTH JTMHBI CTONOHKA JKUAKOCTH
B TEPMOMETPUYECKON TPYOKE OT TeMITEPaTyphl.

Habmonenne wu3MeHeHHs BHYTpeHHedl SHeprud Tela B pe3ylbTaTe
TeIUIoNepe a4y ¥ paboThl BHEITHHUX CHIL.

Hccrnenosanue siBIeHHs TemiooOMeHa NpH CMENIMBAHUM XOJOIHOH H
ropsiueii BOJBL.

Onpenenenyie  KonuMdecTBa TEIIOTHI, MONTYYEHHOTO BOIOH  IpH
TEIUI00OMEHE ¢ HAarpeThIM METaTHYECKUM LIHINHIPOM.

Onpenenenne ynensHoM TeMI0EMKOCTH BEILECTBA.

Hccnenosanue npoiecca WenapeHus.

Onpenenenue OTHOCHTENBHOM BIaXXHOCTH BO3TyXa.

Onpenenenye yenbHOM TEMIOTHI IaBIEHUS JIb/IA.

Pa3spen 7. JnekTpuueckue u MarHuTHLIE SIBJICHHS.

OnexTpusanus Tenl. JlBa pona 3JeKTpUUYECKMX 3apsoB. B3auMomeicTBHE
3apsDKEHHBIX Tell. 3akoH KynoHa (3aBHCHMOCTE CHJIBI  B3aUMOJEHCTBHS
3apsDKCHHBIX TEJI OT BEJIWYMHEI 3apSIOB H PACCTOSIHUS MEX/1y TEJIaMH ).

OnexTpudeckoe moje. Hampsyxk€HHOCTH 5IeKTpHYecKoro mojs. I[IpuHIHI
CYNEprO3UIIMHU IeKTPUIECKHUX M0JIeH (Ha Ka4eCTBEHHOM YPOBHE).



HocuTenn sneKTpuuecKux 3apsoB. DIeMEHTAPHBIH >IeKTpHYEeCKUH 3apsl.
Crpoenne artoma. IIpoBogHMKH W JIUAJIEKTPUKU. 3aKOH  COXPaHEHHS
9JIEKTPUUYECKOTO 3apsaa.

ODneKTpuyecKuii TOK. VCIOBHS CyIIECTBOBAHMS BJIEKTPHYECKOTO TOKA.
WcTounuky nOCTOSHHOTO TOKa. JleHCTBUS 37€KTPHYECKOro ToKa (TersoBoe,
XMMHUYECKOe, MarHUTHOE). DIEKTPUYECKUHA TOK B XKHUIKOCTSIX U rasax.

Onektpuyeckass wermb. Cuiaa Toka. DJIEKTpUYECKOe  HampsKEHHe.
ComnpotuBrneHne npoBoHKKa. YIeTbHOE CONPOTUBIEHHE BelecTBa. 3akoH OMa
ans  yvactka nemd. IlocnemoBatenspHOe M MapajuleNIbHOE — COEIMHEHHE
IIPOBOJHUKOB.

Pabota u MOIIHOCTE BIeKTpUYecKOro ToKa. 3akoH Jlxoynas—JleHua.
OnekTprudeckye Leld U IOTPeOUTENH SIeKTPUYecKoi sHeprur B 65ITy. KopoTkoe
3aMbIKaHHE.

[locrosinuble  MarHuTel.  B3auMoselicTBME  MOCTOSHHBIX ~ MArHHUTOB.
MaruutHoe none. MarauTtHOe 1ojie 3eMiIM ¥ ero 3Ha4YeHUe JUIS KM3HU Ha 3eMile.
Ombir  Opcrenma. MardutHoe mojie  3MEeKTPHYECKOro ToKa. IlpuMeHeHme
SJICKTPOMAarHuTOB B TEXHHKe. J[eicTBME MAarHUTHOTO TIOJIS HA MPOBOJIHUK C TOKOM.
OIIeKTpPOJBUIraTeNb IOCTOSHHOTO TOKa. VICIONb30BaHME 3JIEKTpOABUTraTeNeil B
TEXHUYECKHMX YCTPOWCTBAX M Ha TPAHCIIOPTE.

Onbiter @apagnesi. SIBnenue 3neKkTpoMarauTHON HAYKIMH. [TpaBuno JleHna.
DneKTporeHepaTop. Cnoco06s1 MOy YeHHUS JIEKTPUYECKOH SHEPI'UH.
ONEeKTPOCTAaHIMK Ha BO30OHOBIAEMBIX HCTOYHUKAX SHEPIHH.

Hemoncmpayuu.

ONeKTpu3alys Tell.
J{Ba pojia 3eKTpUYeCcKUX 3apsIoB U B3aUMOIEHCTBHIE 3apSKEHHBIX TEl.
YCTPOWCTBO U AEHCTBHE DIIEKTPOCKOIIA.
OneKTpocTaTuyecKkas HHYKIIHSL.
3aKOH COXpaHEHUs INEKTPHIECKHX 3aPSIIOB.
[IpOBOTHYKY B TUIIEKTPHUKHY.
MonenupoBanue CHIOBBIX JIMHUM 3JIEKTPUIECKOTO MOJI.
HIcTOYHUKHN MOCTOSHHOrO TOKA.
JIeHiCTBUSA IEKTPUYECKOTO TOKA.
. DNIEKTPUYECKHA TOK B KUIKOCTH.
. I'a30BBIit pasps.
. I3MepeH#e CHIIBI TOKa aMIIEPMETPOM.
. IsMepenune anekTpruyecKoro HanpshkeHHs BOTBTMETPOM.
. PeoctaT u MarasuH COnpoTHUBIIEHHUIA.
. B3aumopelicTBre OCTOSHHBIX MArHUTOB.
. MozienipoBaHue HEBO3MOKHOCTH pa3/ie/ieHusl TIOMI0COB MarHHTa.
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17
18
19
20
21
22
23
24

25

. MonenupoBaHue MarHUTHBIX MOJIEH MOCTOSHHBIX MATHUTOB.

. OneIT Dpcrena.

. MaruuTHoe 1nosne Toka. DJIeKTpOMarHur.

. JleficTBMe MarHUTHOIrO 10/ Ha TPOBOJHHUK C TOKOM.

. DNeKTpoABHUraTe b IOCTOSHHOTO TOKA.

. iccnenioBanme siBneHus 31€KTpOMarHUTHOM UHYKIWH.

. OnbiTer @apaes.

. 3aBUCHMOCTh HAINPaBJIEHHs WHIYKIHOHHOTO TOKA OT YCIOBUH ero
BO3HUKHOBEHHS.

. DIIEKTPOreHepaToOp MOCTOSHHOTO TOKA.

Jlabopamopusie pa6omesl u onsimoL.

1,

o vos W

10.
11.

12.

13.

14.

15.

16.

OnbiTel 1O HAGNIONEHHMIO OIEKTPM3AUMU Tel HWHAYKIMeH u IIpH
COIPUKOCHOBEHHH.

Hccnenosanye neHCTBHS SNEKTPUYECKOrO IO HA MPOBOJHHKH U
IOUDJIEKTPUKH.

C6opka u nmpoBepka paGoThI SMEKTPHIECKOH [N TOCTOSHHOTO TOKA.
VsMepenue 1 peryiupoBaHye CHIIbI TOKA.

V3mepenue U peryiupoBaHue HanpsKeHuUs.

Hccnenosanue 3aBHCHMOCTH CHJIBI TOKA, HIYIIETO Yepe3 Pe3HCTOp, OT
CONPOTHUBIICHUS PE3UCTOPA M HANIPSDKEHUSI HA PE3UCTOPE.

OnbIThl, JEMOHCTPUPYIOIIHE 3aBUCUMOCTb EKTPUIECKOTO
CONPOTUBJICHUS NPOBOJHHKA OT €ro JIMHBI, IUIOLU[AJXd IOMEPEYHOrO
CEYEHHs U MaTepuaa.

IlpoBepka ImpaBHia CIOKEHHWS HANPSKEHHH IIPH IOCIEHOBATEIBHOM
COEUHEHHH ABYX PE3UCTOPOB.

IIpoBepka mpaBmia IJis CWIBI TOKA TNPH TApalICIbHOM COCTHHEHHH
PE3UCTOPOB.

Ornpenenenne paGoThI 3EKTPHYECKOTO TOKA, HIYLIEr0 Yepe3 pe3rcTop.
Omnpenenende MOLIHOCTH 3NEKTPUYECKOTO TOKA, BBIIEIIEMON Ha
pesucrope.

HccrenoBanye 3aBUCHMOCTH CHIIBI TOKA, HAYIIErO 4epe3 JaMIIOUKy, OT
HaMpsHKEHWS Ha Hell.

Onpenenenue KITJI narpepatens.

Hccnenosanue MarHUTHOTO B3aMMOJEHCTBHSI TIOCTOSIHHBIX MArHHTOB.
V3ydeHne MAarHMTHOrO TMOJS TOCTOSHHBIX MATHHTOB IIPH  HX
00BEIMHEHNH U pa3/ieeHIH.

HccnenoBanue neifcTBySs 2]IEKTPUYECKOTO TOKA HA MATHUTHYIO CTPEIIKY.



17. OmBITEL, JIEMOHCTPHPYIOLIME 3aBHCHUMOCTb CHIIBI  B3aHMOJEHCTBHS
KaTylmKyi ¢ TOKOM W MarHMra OT CHJIBI TOKa W HalpaBlIeHHs TOKa B
KaTyIIKe.

18. Mi3y4yeHue neHcTBUSI MArHUTHOTO MOJIS HA POBOIHHMK C TOKOM.

19. KoncTpyupoBaHue 1 u3ydenue paboTsl 37eKTpOIBHIATeI.

20. Msmepenue KI1]I snekTpoaBuratenbHOM YCTaHOBKH.

21. ONBITEL 1O  HCCIIEIOBAHUIO SIBIEHMS SJIEKTPOMATHUTHOH WHIYKIUH:
UCCIIEIOBAHUE HW3MEHEHHWH 3HAYEHUA M HalpaBlIeHHS WHIYKIHOHHOIO
TOKa.

9 KJIACC

Pasznen 8. Mexannueckue sBjieHuUs.

Mexanuueckoe gBwKeHHe. MarepuaneHas Touka. CHCTeMa OTCYETA.
OTHOCHTENIBHOCTE MEXaHMYECKOTO JBUKEHHS. PaBHOMEepHOE mnpsMonMHEHHOE
ABMKEeHHe. HepaBHOMepHOe mpsiMonuHeiiHoe nBukenue. CpeHsis ¥ MTHOBEHHAs
CKOPOCTb TeJia IPY HEPAaBHOMEPHOM JBHIKEHHH.

Yckopenue. PaBHOyCKOpeHHOEe mNpsMoONHHeHHOe nBIXeHHe. CBOGOIHOE
nazenue. Oneite [anunes.

PaBHOMepHOe ABHXKeHHE 1O OKpyKHOCTH. Ilepron U 4actora oOpaleHusl.
JIuneiinas u yrioas ckopoctu. LleHTpocTpeMuTENBHOE YCKOpEHHE.

Ilepsbiit 3akon Herotora. Bropoit 3akon Herotona. Tpetuii 3axon HetoToHa.
[IpyHIMI Cynepno3unuy Cui.

Cuna ynpyroctu. 3akon I'yka. Cuna TpeHuMs: CHJIa TPEHHS CKOJIBKEHHUS], CHIIa
TPEHHUs TIOKOS, IPYTHe BUIbI TPEHUSI.

Cuna TsDKECTH M 3aKOH BCEMHPHOTO TATOTEHHS. YCKOpeHHe CBOGOIHOTO
nanenus. JIBiwxenve nnaxHer Bokpyr Conuua. IlepBasi KocMuueckas CKOPOCTB.
HeBecomocTs 1 nieperpy3sku.

PaBHoBecue martepuansHOM Touku. AGcomoTHO TBEpHOe Tero. PaBHOBecHe
TBEPJIOTO TeJla C 3aKPEIUIEHHON OChIO BpaIleHHs. MOMEHT CHJIBL LleHTp TSKECTH.

Wmnyisc Tena. M3MeHeHue ummyibca. MMIynbe cumbl. 3aKOH COXpaHEHHS
uMIyneca. PeakTuBHOE IBHKEHME.

Mexanuyeckas paGora u MomHocTh. PaGoTa CHJI TSXKECTH, YIPYTOCTH,
TpeHust. CBsi3b 3Hepruu u paGoTel. [IoTeHIHATbHAS SHEPrUs Tela, OIHATOr0 Hal
TIOBEPXHOCTHIO 3eMJIH. [loTeH1uanbHas SHeprus cxartoi npyuHsl. Kuaetndeckas
SHeprus. Teopema 0 KHHETHIECKOW SHEpruu. 3aKOH COXPAHEHHS MEXaHHYeCKO
SHEPIHH.

Hemoncmpayuu.

1. Habmroenne MeXaHUYECKOTO JBMXKEHMS Tella OTHOCHTENBHO Pa3HBIX Tell

OTCYETA.
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8.
9.

10.
11.
12
13.
14.
15.
16.

CpaBHenue nytedl u TPaE€KTOpUX NBUXKEHHS OJHOTO M TOrO € Tela
OTHOCHUTEJIBHO Pa3HBIX TEJT OTCYETA.

M3mepenne CKOPOCTH U yCKOPEHHs MPSIMOTMHEHOTO JIBHYKEHHUSL.
Hcenenosanue npu3HakoB paBHOYCKOPEHHOT'O JBUKEHHSL.

HaGronenune nBrxeHus Tena mo oKpyKHOCTH.

Habimoienne Mexann4eckux sBIEHUH, MTPOMCXOAIIMX B CHCTEME OTCUETA
«Temexxa» 1pm e€ paBHOMEPHOM M  YCKOPEHHOM  IBIDKSHHH
OTHOCHTEJIBHO KabuHeTa (PU3HMKH.

3aBHCHMOCTL YCKOPEHHS Tejla OT Macchl Tela M AeHCTRYIOIIeH Ha Hero
CHIIBI.

Habmronienne paBeHcTBa CHIT PH B3aMMOJIEHCTBHH Tell.

V3smeHenue Beca Tena pu yCKOPEHHOM JBHIKEHUH.

Ilepenava uMIyIbca pu B3auMOIEHCTBUM TeJl.

IlpeobpasoBanus SHepruy Npu B3aUMOIEHCTBUH Tell.

Coxpanenue uMITyIbca IIpU HEYTIPYrOM B3aUMOACHCTBUH.

Coxpanenue umItyisca npu abCOTIOTHO YIPYTOM B3aUMOEHCTBHH.
HabmoneHne peakTHBHOTO JBHKESHHS.

Coxpanenne MexaHIHIECKON SHEPIUM IPH CBOGOIHOM Ia[eHUH.
CoxpaHnenue MexaHH9eCKOM SHEPTHY NPH ABUKEHUH TeNa MO AeHCTBUEM
IIPYKUHBI.

Jlabopamoprsie pabomo u onvimet.

1.

Konctpyrposanue Tpakra st pasroHa M JanbHEHIIEro paBHOMEPHOTO
JBIDKEHHUS IIapUKA WK TEIEKKH.

Onpenenenue cpelHeli CKOPOCTH CKOJIBKEHHS OpycKa MM JBUXKEHHUS
[IapyKa 10 HaKJIOHHOMW IUIOCKOCTH.

Ornpenenenue yckopeHus Tena TpHM PaBHOYCKOPEHHOM ABHKEHHH II0
HAaKJIOHHOH TUIOCKOCTH.

HccrnenoBanne 3aBHCHMOCTH TIyTH OT BPEeMEHH NP PaBHOYCKOPEHHOM
ABW)XEHUM 6€3 HaYaIbHOM CKOPOCTH.

IIpoBepka TruMOTe3BI: eclM TNpU PABHOYCKOPEHHOM JBHKEHHH 0e3
HAYaJlbHOW CKOPOCTHM IIyTH OTHOCATCS KaK psiJl HEYETHBIX YHCEN, TO
COOTBETCTBYIOLIHME MPOMEXYTKH BPEMEHHU OJUHAKOBEI.

HccnenoBanne 3aBHCUMOCTH CHIBI TPEHHS CKOJBKEHHS OT CHJIBI
HOPMAaJIbHOI'O JaBJICHMS.

Onpenenenne ko3GpdUIMEHTa TPEHHS CKONBKEHHYSL.

Ornpenenenne >KECTKOCTH MPY>KHUHEL

Ornpenenenne paGoThl CHUITBI TpeHWS NPH PaBHOMEPHOM IBWKEHHH Tela
I10 TOPU30HTAJIEHOM ITOBEPXHOCTH.



10. Onpenenenne paboOTBI CHJIBI  YOPYrOCTH TMpH IMOABEME TIpy3a C
UCIIOIb30BAHUEM HETIOABHIKHOTO U IIOJIBHIKHOT'O OJIOKOB.

11. 3yyeHue 3aKoHa COXpaHEHHUS SHEPTHH.

Paznen 9. Mexanuueckue Kojie0aHUsS H BOJIHDI.

KonebarensHoe nuxenne. OCHOBHBIE XapaKTEPUCTHKU KOJIEOAHUN: IEPUO,
4acToTa, aMIUIMTyAa. MaremMaTHdeckuii ¥ NpyXUHHBIH MasTHUKU. [IpeBpainenue
SHEPIruU MpH KoJieOaTeIbHOM JIBIKEHUHN.

3atyxatompe ~ Konebanus.  BriHyxkmenuele — konebanus. — Pe3soHaHc.
Mexannueckue BonHbl. CBoiicTBa MexaHMYeCKMX BOJH. [IpojonbHBIE U
nomnepevHble BONHBL JliMHA BOJXHBI U CKOPOCTH €€ paclnpOCTpaHEHHs.
Mexanuueckue BOIHBI B TBEPIOM Telle, CEHCMUIECKUE BOJTHEL.

3Byk. I'poMkocTh 3Byka u BeICOTa TOHa. OTpaxkeHue 3Byka. MH(DpasByk u
yJIBTPa3BYK.

Hemoncmpayuu.

1. HaGmonenue koneGanuii Ten moj JAeHCTBHEM CHUIIBI TSIKECTH W CHIIBI
YIPYTOCTH.

Habnronenue xoneGanuii rpy3a Ha HUTH U Ha TIPYXKHHE.
Habnronenue BIHYXI€HHBIX KOEOAHUM U pE30HAHCA.
PacrnipocTpanenue npogoIbHBIX U MTOMIEPEYHBIX BOJTH (Ha MOAEIH).
Hab6monenne 3aBUCHMOCTH BBICOTHI 3ByKa OT YaCTOTEHI.
AxycTHUYecKHil pe3oHaHC.

Jlabopamopnsie pabomost u onsimoL.

1. Ompenenenwie 4YacTOTBI W Mepuoja KojeOaHHi MaTeMaTHYeCKOro
MasiTHUKA.

2. OmpeneneHue 9acTOTHI U MEpUOa KOJIeOaHUM PYKMHHOTO MasTHUKA.
HccnenoBanue 3aBUCHMOCTH TIEpHOA KOJEOAHWH ITOIBEIIEHHOrO K HUTH
rpy3a OT JJIMHBI HUTH.

4. HWccrnenoBaHue 3aBUCHMOCTH TEPUOA KOJIEOAHHI MPYKHHHOTO MasTHHKA
OT Macchl rpy3a.

5. IIpoBepka He3aBHCHMOCTH Tepuoja KoJjeOaHuil rpys3a, MOABENIEHHOTO K
HHTH, OT MaccChl Ipy3a.

6. ONBITB, JEMOHCTPUPYIOUIME  3aBUCHMOCTH  IlepHoja  KoyieOaHWH
MPY>XMHHOTO MasiTHUKA OT MacChl Ipy3a U XKECTKOCTHU MIPYKUHBL.

7. V3aMepeHwne yckopeHusi CBOOOIHOIO MajieHHUsl.

Pasnen 10. nexTpomarHuTHOE MOJIE H 31€KTPOMArHATHbIE BOJIHbI.

ODIIeKTPOMarHUTHOE  TONle.  JJeKTpoMarHuTHele  BomHbel.  CBoHCTBa
DIIEKTPOMArHMTHLIX BOJH. lllkama s1eKTpOMarHUTHBIX BOJH. Mcnonas3oBaHME
3JICKTPOMAarHUTHBIX BOJIH JJIsi COTOBOM CBSI3H.

LU U S



OneKTpoMarauTHas Hpupoxa ceera. CKOpocTs cBeTa. BONHOBBIE CBOMCTBA
CBeTa.

Hemoncmpayuu.

1. CpolicTBa 3/IEKTPOMAarHUTHBIX BOJIH.

2. BousHOBBIE CBOMCTBA CBeTa.

Jlabopamopnsie pabomot u onvimei.

1. M3y4eHue CBOMCTB 3JIEKTPOMArHHTHBIX BOJH C TOMOIIBIO MOOHILHOIO

TesnedoHa.

Pasgen 11. CeeroBble siB/1eHHS.

JlyseBass ~ momens  cBeta.  Ucrtounukum  cBeta.  IIpsMonmHeiHOe
pacrnpocTpanenue cBeta. 3armenust Connua u Jlynsr. Otpaxkenue ceeta. ITnockoe
3epKasio. 3aKOH OTPaXKEHUsI CBETA.

[Ipenomnenne cBera. 3akon mnpenommenus csera. IloiHOe BHYTpEHHEe
OTpaxk€Hue cBera. VCronb30BaHME TIIOMHOTO BHYTPEHHETO OTPaXKEHUS B
ONTHYECKUX CBETOBOAX.

Jlunza. Xom nyuel B nmm3e. OnTuueckas cucTeMma ¢doToanmnapara,
MHKpOCKOIa | Tejeckomna. Ia3 kak omTudeckas CHCTeMa. BIH30pPyKOCTh U
JabHO30PKOCTb.

Paznoxenue Gemoro cmera B cmektp. Ombitel Hblotona. Croxenue
CTIIEKTPalIbHBIX LBETOB. [lcriepcus cBeTa.

Hemoncmpayuu.

IIpsiMonuHeitHOe pacripocTpaHeHre cBeTa.

Otpaxenue cBera.

Ilomy4enune n3obpaxeHuii B IIIOCKOM, BOTHYTOM U BBIITYKIIOM 3epKajiax.
ITpenominenue crera.

OnTuyeckuit cBeToBOI.

Xon mydeit B cobuparoliei uHze.

XoJ y4ell B paccenBaroIe JIHH3e.

[Tonyuenue u306paXkeHni ¢ MOMOLIBIO JIUHS.

IIpusiun gefictus GoroanmapaTa, MUKPOCKOIA M TENECKOTIA.
10. Mopens riaza.

11. Pasnoxenue 6eoro cBeta B CIEKTD.

12. TTony4yenue Genoro ceeTa npu CI0KEHHUH CBETA Pa3HBIX L(BETOB.
Jlabopamopnsie pabomst u onsime..

1. HCCHCI[OBEIHPIC 3aBUCUMOCTH yrIila OTpaXXe€HHs CBETOBOTIO Jyda OT yria
naaeHus.

e AR U

Wsyyenne xapakTepuCTHK H306pakeHHus IpeaMeTa B IIOCKOM 3epKalle.
HlceneoBanue 3aBUCHMOCTH yIiia TIPETOMIIEHHS CBETOBOTO Jlyda OT yIiia
NaJICHNsI Ha TPaHHIIe KBO3LYX—CTEKIION.



4. Ilony4enue u300paXkeHuii ¢ MOMOIIBIO COOHPAOILEH JTUH3BI.
Onpenenenne (poKyCHOro pacCTOSHHS M ONTHYECKOH CHIIBI COOMparomeit
JTMH3BI.

OIBITHI 110 pa3jIokKeHHIO GeNoro CBeTa B CIIEKTP.

7. OmBITEl 1O BOCHpPHSTUIO LBETa MPEAMETOB NpH WX HAGNIONEHHH depes
L[BETOBBIE (DUIIBTPBHI.

Pa3gen 12. KBautoBbie siBjeHnsl.

Omnsitel Pesepdopma u manerapras mozmens aroma. Mogens atoma Bopa.
Hcnyckanue u nornomenue ceeta aromoM. Kpantel. JInHeiyaThie ClIeKTpbL.

PajmoaktuBHOCTE. Anb(ha, Geta- u ramma-usnydeHns. CTpOSHHE aTOMHOTO
anpa. HyknonHas Mozmens artomHoro sgpa. Msoromsl.  PaamoakTuBHBIE
npespaileHus. [lepron nomypacnana aToMHBIX siep.

SlnepHble peakuuu. 3aKOHBI COXpPaHEHHs 3apsANOBOTO M MAacCOBOTO YHCE.
OHeprus CBA3M aTOMHBIX saep. CBA3b MacChl M JHEpruu. Peakimu CHHTE3a H
nenenus siuep. Microunvku sHeprum CosnHia u 388311,

Anepuas snepreruka. JleWcTBHS pajiHMOAKTHBHEIX H3IyYeHMH Ha JKHBBIC
OpraHU3MBL.

Hemoncmpayuu.

CrexTpsl H3Ty4YeHus U MTOTIIOMIeHHSL.

CriexTph! pa3inyHbIX Ia30B.

Crnektp Bomopona.

Ha6monenue Tpekos B kamepe Buibcona.

Pabota cuérynka HOHU3UPYIOIUX U3TyIeHHUIL.

Peructpauus usmydenus NpupoAHEIX MUHEPAIIOB H MPOLYKTOB.

Jlabopamopusie pabomst u onsvimel.

1. Habmonenne CIUIONIHBIX U IMHEHYATHIX CIIEKTPOB H3Ty4eHHUS.

2. HccrnenoBanne TpeKkOB: M3MepeHMe SHEPTHH YaCTHIBI 110 TOPMO3HOMY

nyTH (o dororpadusm).

3. Wsmepenue paguoaktusHOro (oxa.

IToBTOpHTEILHO-0606 A0 IMIE MOAY.JIb.

IToBTOpHTENIEHO-0000IIAOIHIA MOJyJb IpeJHa3Ha4YeH JJIs CUCTeMaTH3aIun
. 00OOWIEHMS  MHPeJMETHOTO  CONEPXKAHMS M  OIBITA  JESTEIHHOCTH,
NPHOOPETEHHOTO TPH M3Y4eHHH BCEro Kypca (GDH3MKH, a TAaK)Ke JUTs TIOATOTOBKH K
OCHOBHOMY TOCYyNapCTBEHHOMY J3K3aMeHy M0 (u3uKe I 00ydarolmuxcs,
BBIOPABIIMX 3TOT Y4eOHBIN NpeaIMeT.

IIpu u3ydenun NaHHOrO MOJYJIS PEeaNM3yIOTCS U CHCTeMATH3UPYIOTCS BHIBI
ACATCIIPHOCTH, Ha OCHOBE KOTOPBIX OOecrneyrBaeTcs NOCTHIKEHHE NPEIMETHBIX U
MCTAlIpEIMETHBIX ~ TUIAHUPYEMBIX  pe3yabTaToB  OOyudeHus, (GopMupyercs
CCTECTBCHHOHAY4YHasi T'PAMOTHOCTh: OCBOEHHE HAyYHEIX METOIOB HCCJIEIOBaHUS

Al



ABJICHUH TPUPOJBI U TEXHUKH, OBIAJCHHE YMEHHMSAMH OOBACHATh (DH3HUECKUE
ABJICHWS, TIPUMEHSSI [IOJy4YeHHbIE 3HAHWS, pellaTh 3aJadd, B TOM YHCIIe
Ka4eCTBEHHbIE U JKCIIEPUMEHTAJIbHEIE.

HpHH[IHHHaJIBHO JesITeIbHOCTHBIN XapaKTep OaHHOI'O pasjejia peain3dyeTcs
32 CUET TOro, 4Yro OOyd4aroIWecs: BBIMONHSIOT 3aJlaHusl, B KOTOPHIX MM
[Ipe1JIaraeTcs:

Ha OCHOBE IIOJIyYeHHBIX 3HAHWI pacno3HaBaTh U HAyYHO OOBSCHATH
(usrdecKye SIBICHUS B OKpYIKaoIei PUpo/Ie U IOBCEIHEBHOMN KHU3H;

UCTIONB30BATh HAYYHBIE METOABI UCCIEeI0BaHUS (PU3NIECKUX SBICHHH, B TOM
HYHCIIE ISl NPOBEPKH FUIIOTE3 U MOIYYEHHS TEOPETHYECKUX BBIBOJIOB;
OOBSCHATL HayYHbIE OCHOBbI Hambojlee BAKHBIX JIOCTHIKEHHH COBPEMEHHbIX
TEXHOJIOTUH, HApUMep, IPAKTUYECKOTO HCIONB30BAHMS PA3INUHBIX HCTOYHHKOB

SHEPruM Ha OCHOBE 3aKOHA NPEBPALIEHUsI U COXPaHEHMs BCEX M3BECTHBIX BHIOB
SHEPIHUH.



IINIAHUPYEMBIE PE3YJIbTATBI OCBOEHHUSI ITPOTPAMMBI IIO
PU3UKE HA YPOBHE OCHOBHOI'O OBIIIEI'O OBPA3OBAHUS

W3ydyenne ¢pu3nKy Ha ypoBHE OCHOBHOTO O6IIEro 06pa3oBaHHsA HANPABICHO

Ha NOCTH)XEHUE TUYHOCTHBIX, METAIIPEAMETHBIX U IIPEMETHBIX 00pa3oBaTeIbHBIX
pe3ybTaToB.

B pesynbrare usydyenus ¢pu3nKM Ha ypoBHE OCHOBHOTO OGINET0 0Opa30BaHHUs

y oOy4aromerocs 6ynyT c)OpMUPOBAHBI CleAyIONIHe THIHOCTHBIC PE3yIbTaThl B
YacTH:

1) naTpHOTHYECKOr0 BOCIHTAHHUS

- MPOSIBJIEHWE MHTEpeca K MCTOPUU U COBPEMEHHOMY COCTOSHHIO POCCHHUCKON
buzndeckoi Hayku;

- ICHHOCTHOE OTHOIIEHHE K JTOCTHIKEHUSIM POCCUUCKUX YUEHBIX-(DU3HUKOB;

2) rpas/IaHCKOr0 H 1yXOBHO-HPABCTBEHHOI0 BOCITHTAHMS:

- TOTOBHOCTB K aKTUBHOMY Y4YaCTHIO B 00CYK/I€HHH OOIIECTBEHHO 3HAYHUMBIX U
3THYECKHUX MPOGJIEM, CBSI3aHHBIX C MPAKTHYECKUM NIPUMEHEHHEM JOCTHKEHHH
buU3uKY;

- OCO3HaHWE€ BAXHOCTH MOpPAIBHO-3TUYECKUX IPUHIUIIOB B ESTEIHHOCTH
Y4E€HOrO;

3) 3cTeTHYeCcKOro BOCIIHTAHHS:

- BOCIPDHATHE 3CTETHYECKUX KayeCTB (DU3MUYECKOW HAyKH: € TapMOHUYHOTO
ITIOCTPOCHUSI, CTPOTOCTH, TOYHOCTH, TAKOHUYHOCTH,

4) HEHHOCTH HAYYHOI'O MO3HAHMS:

- OCO3HaHHWe LEHHOCTH (U3NYECKOHM HayKH KaK MOIIHOIO HHCTPYMEHTA
[IO3HaHUs MHpa, OCHOBBI Pa3BHUTHs TEXHOJIOTHM, BaXKHEWIIeW COCTaBIsIOIIEH
KyJbTYPHI;

- Pa3BUTHE Hay4YHOH JIOOO3HATEIBHOCTH, HHTEpeca K HCCIEN0BaTENLCKOM
JeTENbHOCTH;

5) ¢opmupoBaHHs  KyJALTYpHI  310pOBbH H  HMOIHOHAJILHOIO
OslaronoJryyms:

- OCO3HaHWe IIEHHOCTH 0e30macHOro o00pa3a JKU3HU B COBPEMEHHOM
TEXHOJIOTHYECKOM MHpE, BaKHOCTH IpaBWJI 0E€30IIaCHOrO IIOBEJEHUS Ha
TpaHCIIOpTe, HA J0porax, ¢ 3NEKTPUYECKUM M TEIUIOBEIM 00OpYIOBaHHEM B
JIOMaIHUX YCIOBHSX;

- C()OPMHUPOBAHHOCTH HaBhIKA pedIeKCHH, NpPHU3HAHHE CBOEro IpaBa Ha
OIIMOKY M TaKOTO Ke MpaBa y APYyroro 4enoBeKa;

6) TPYAOBOIo BOCIIHTAHHS:

- AKTHBHOE Y4YacTHE B pELICHMM MpaKTHYECKHX 3agad (B paMKax CeMbH,
00pa3oBaTeNbHOM  OpraHW3alliy, Topoja, Kpas) TEeXHOJOTHMYIeCKOH W



COLIMATIbHON HAIIPaBIEHHOCTH, TPEOYIOIIMX B TOM YHUCIE U (DU3UUYECKHUX
3HAHUM; .

- MHTEPEC K IIPaKTUYECKOMY U3YyUEHUIO POdeCCHid, CBI3aHHBIX ¢ PU3UKOM;

7) 3K0JIOTH4€CKOro BOCIIHTAHHUS:

- OpHEHTallMsi Ha NpUMeHeHHe (M3UYECKHX 3HAHWU AId pelleHMs 3a1ad B
00JIaCTU OKpY’Kalolled Cpelbl, MJIAHUPOBAHMS IIOCTYIIKOB M OLEHKH HX
BO3MOXXHBIX IOCJIEICTBUN AJIsE OKPYKAIOIIEeH Cpeibl;

- OCO3HaHME II0OATBHOr0 XapaKTepa JKOJOTHYECKMX MpOoOJeM W IyTed X
pelIeHus;

8) amanTanmMH K M3MEHSIIOLIHMCSl YCJIOBHSIM COLHAJBLHOH W NPHPOIHOM
cpeabl:

- MOTPeOHOCTH BO B3aWMOJEHCTBHM TIPH BHINOJHEHUW WCCIIEIOBAaHUMA U
NPOEKTOB (HU3MYECKOH HaNpaBIeHHOCTH, OTKPBITOCTH OIBITY M 3HAHHSAM
APYTHX;

- IIOBBIIICHWE YPOBHS CBOEH KOMIIETEHTHOCTH 4Yepe3 IPaKTHUECKYIO
JEATENbHOCTb;

- MOTPeOHOCTH B DOPMUPOBAHUK HOBBIX 3HAHWM, B TOM 4YHcie (GOPMYIHPOBATE
UJeH, TIOHSTHS, TUIIOTE3bI O PU3UIECKUX 00BEKTAX U ABICHUSX;

- OCO3HaHMe Ne(UIIUTOB COOCTBEHHBIX 3HAHUN U KOMIIETEHTHOCTEH B 00J1aCTH
buzuKy;

- IUIAHMPOBAHME CBOErO pAa3BUTUS B TPHOOPETEHWH HOBBIX (HU3UIECKUX
3HAHMMN;

- CTPEMIJICHUE aHAJIM3UPOBATh U BBISBIATH B3aUMOCBSI3U MPUPOBI, 001IeCTBA U
SKOHOMUKH, B TOM YHUCJIE C UCTIOIB30BaHUEM (PU3UUECKUX 3HAHUM;

- OLCHKAa CBOMX JEHCTBUH C Y4€TOM BIHUSHHS HA OKPYXKAIOIIYIO Cpeny,
BO3MOJKHBIX ITTOOAIBHBIX ITOCIEICTBUMA.

METANIPEIMETHBIE PE3YJIbTATHI

B pe3ynbTrare OCBOEHHUSA nporpaMMbl 110 d]HBHKe Ha YpPOBHE OCHOBHOI'O

o0ero obpazoBaHus y 00ydaromierocs 6yyT chopMUPOBaHEl MeTaNpeAMeTHbIe
Pe3yabTaThl, BKIIIOYAMOIIME TI03HABATENbHbIe YHUBEPCATIbHBIE Y4eOHbIe NeHCTBHU,
KOMMYHUKAaTUBHBIE  yHHUBEpCajlbHble  yueOHBbIE OEeWCTBHUS, PETYJISTUBHEIE
YHUBepCalbHbIE yueOHbIe 1eHCTBHS.

IlosnaBaTe/bHbIE yHHBepcabHbIe YueGHbIE AefiCTBHS

ba3zoBsble Jloruyeckue neiicTeus:

° BBUBIATH M XapaKTepU30BaTh CYyIIECTBEHHbIE MPU3HAKA OOGBEKTOB
(saBrEHUi);



yCTaHaBIMBaTh CYLIECTBEHHBIN MPU3HAK KIacCU(DUKALUN, OCHOBAHUS I
00001IeHUSs U CPaBHEHNUS;

BBISIBJISITH 3aKOHOMEPHOCTH M IIPOTHBOPEYHNS B pacCCMaTpPUBaeMbIX (DaKTax,
JIAaHHBIX ¥ HAaOIIOIEHUSIX, OTHOCSIIUXCS K (PU3UUECKUM SIBICHUSAM;
BBISBIISITh TPUYMHHO-CIIEICTBEHHBIE CBSI3H IPU U3yUYeHHH (QH3MUECKUX
SIBJIEHWM U MPOLIECCOB, AeNaTh BBHIBOJBI C MCIIOJIB30BaHUEM JEAyKTHBHBIX
Y UHIYKTHBHBIX YMO3aKJIFOYEeHUM, BBIABUTATh TMIIOTE3bl O B3aMMOCBA3AX
(U3UIECKUX BEIUYMH;

CaMOCTOSITETIBHO BBIOMpAaTh CHOCO0 pelneHWs ydeOHOH (u3nuecKon
3a7aud (CpaBHEHHE HECKOJIBKMX BapHaHTOB pelIeHus, BHIOOp Hambosee
NOAXOJAIIEr0 ¢ y4TOM CaMOCTOSTEIBHO BEIIENIEHHBIX KPUTEPHEB).

ba3zoBrbie ucea e10BaTeJIbCKHe JeHCTBHSA:

HCIIONB30BaTh BOMPOCH! KaK UCCIEN0BATEILCKUI HHCTPYMEHT IIO3HAHMS;
IIPOBOAUTH MO CAMOCTOSITEJIEHO COCTABIIEHHOMY IUJIaHY OIIBIT, HECIIOXKHBIN
Qusndeckuit sKcrepuMeHT, HeOOJBIIOE HCCIeNoBaHue (HU3HUECKOIO
SIBJICHUS,

OLIEHMBaTh HAa TPUMEHMMOCTH M JOCTOBEPHOCTH HH(OPMAIUIO,
TIOJIy4YE€HHYIO B XOJI€ UCCIIeI0BaHUS WU IKCIIEPUMEHTA;

CaMOCTOSITENIBHO (hOpMYJTUPOBATE 000OIIEHHS! ¥ BBIBOJBI 110 pe3yJIbTaTaM
IIPOBEIEHHOT0 HAOIIOAEHNUS, OIBITA, HCCIIENOBAHNUS;

NPOTHO3UPOBaTh BO3MOXHOE JallbHEWIlee pasBUTHE (QU3UUECKUX
IIPOLIECCOB, a TAKOKe BBIABUTATH MPEAINOJIOKEHNS 00 UX pPa3BUTUH B HOBBIX
YCJIOBUSIX U KOHTEKCTAaX.

PaGora ¢ undopmanmueii:

NPUMEHSTh Pa3IMYHbBIe METObl, HHCTPYMEHTH! U 3alIpOCHl IIPH IIOMCKE U
oTbope MHpOpMAIMK WM JaHHBIX C y4ETOM MPEATIOKEHHOH y4eOHOM
(Gu3nyeckoii 3a1auu;

aHaIW3MpPOBATh, CHCTEMATH3UPOBATh ¥ WHTEPIPETUPOBATh WH(MOPMAIUIO
Pa3IMYHEIX BUJIOB U (hOPM TIpeCTaBICHHUS;

CaMOCTOSITEIBHO  BBIOMPATh ONTUMANbHYHO (GOpMy IpEACTaBICHHUS
MHQOpMALMK W WUTIOCTPUPOBATH peIlaeMble 3a/ladud  HEeCIOXKHBIMH
CXeMaMu, AuarpaMMaMu, HHOHU rpadukoi U UX KOMOMHAIIUAMH.

KomMmmyHnkaTHBHBIE yHHBepcaibHbIe ydeOHbIe AeHCTBHSI:

B XOJie 00CyXIeHus yueOHOro marepuasa, pe3ysibTaToB JabOpaTOPHBIX
paboT ¥ MPOEKTOB 3a/1aBaTh BOIPOCHI 110 CYHIECTBY 00CYKAAaeMOH TEMBI U
BBICKa3bIBaTh WM, HAIlEJICHHbIE Ha peIlleHWe 3a[adyd W IMOIAEpKaHHe
OJ1aro)xenareaIbHOCTH OOIIEHHUS;

CONOCTABIIATh CBOM CYXIEHUS C CYXISHUSMHU JAPYTHMX YYacCTHHKOB
IHajora, OOHapyXKUBaTh pa3Indue M CXOJCTBO TTO3UIIHH;



BBIPAXXATh CBOKO TOYKY 3PEHHUS B YCTHBIX U ITUCbMEHHBIX TEKCTAX;
yGIMYHO MPECTaBISTh Pe3yIbTaThl BHIMOTHEHHOTO (hM3UYECKOTO OIbITa
(3KCIepUMeHTa, HCClleJOBaHMts, IPOEKTA);

IOHMMaThb ¥  HCIOJB30BaTh  TPEUMYINECTBA  KOMAHIHOW U
UHIAWBHIYabHONW pabOThl MpU pemIeHHH KOHKPETHOH (HHU3UYECKOM
IIpoOJIEMBI;

IPUHUMATh IEJIM COBMECTHOH HesTeNbHOCTH, OPraHU30BBIBATh EHCTBHUS
no e€ JMOCTH)KEHHWIO: paclpelessiTh poiu, 0OCYXIaTh MPOLECCH U
pe3yJIbTaThl COBMECTHOM paboThl, 0000111aTh MHEHHS HECKOJIBKUX JTFOEH;
BBITIOJTHATH CBOO 4acTh paboThl, OCTUTas Ka4eCTBEHHOIO Pe3yJbTaTa Io
CBOEMY HamnpaBIE€HUIO U KOOPAMHHUPYS CBOH JEWCTBUS C JPYTHMH
YJIEHAMH KOMaH/Ibl;

OLIEHMBATh Ka4e€CTBO CBOEro BKJaga B OOLIMIA MPOLYKT IO KPUTEPHUSIM,
CaMOCTOSTEBHO CHOPMYITUPOBAHHBIM YYACTHUKAMYU B3aUMOIEHCTBHS.

PeryasituBnble yHuBepcasibHbIe yueGHbIe AelicTBHSA

Camoopranunzanus:

BBISIBJISITH IPOOJIEMBI B J)KU3HEHHBIX W yYEOHBIX CUTYalUsAX, TPEOYIOLIHMX
JUTSL peleHust (PU3NYECKUX 3HAHMIA;

OPHUEHTHUPOBATBCS B  pa3lUWYHBIX MOAXOJAX IPHHATHS  PEIIeHHH
(MHIMBUIyaNbHOE, TIPUHATHE pEIlEeHHs B TPYIIIe, NPUHATUE pelIeHHIt
TPYNIOW);

CaMOCTOATENBHO COCTABJIATH aJITOPUTM pelIeHus (HU3HYeCcKOi 3a/1a4u I
IIaHa MCCIIeIOBaHMs C Yy4ETOM HMEIOIIMXCS PEeCypCcoB M COOCTBEHHBIX
BO3MOXXHOCTEH, apryMEHTHPOBATh MpeJiaraeéMble BAPHAHTHI PEILEHHUIA;
Jienath BIOOp M 6paTh OTBETCTBEHHOCTD 3a PELICHHE.

CaMOKOHTPO/Ib, SMOIHOHANBHBIH HHTEIEKT:

/aBaTh aZICKBaTHYIO OLIEHKY CUTYallMy U MpeiaraTh IJiaH e€ U3MEHEHUS;
OOBSCHATH TNpPWYMHBI  JOCTHIKECHHUS (HeIOCTUXKEHHUsI)  Ppe3ysIbTaTOB
NEATEIPHOCTH, JaBaTh OLIEHKY NPUOOPETEHHOMY OIIBITY;

BHOCHUTE KOPPEKTHUBEI B JIEATEIBHOCTE (B TOM YHCJIE B XOJ BBIIOJTHEHHS
(HU3UYEeCKOro HWCCIeNOBAaHUS WU MpoeKTa) Ha OCHOBE HOBBIX
00CTOATENBCTB, W3MEHMBIUMXCS CHTYAIHH, YCTaHOBJIEHHBIX OIIMOOK,
BO3HHUKIIUX TPYIHOCTEH;

OLIEHUBATh COOTBETCTBHE Pe3yJIbTaTa LEJIU U YCIOBHIM;

CTaBUTH Ce0s Ha MECTO JPYroro yeloBeKa B XOJe Cropa MM JUCKYCCHH
Ha Hay4YHYIO TeMy, IOHUMAaTh MOTUBEI, HAMEPEHHS U JIOTHKY JIPyroro;
NpU3HABaTh CBOE MMPaBO Ha OIIMOKY MpU pelieHud GU3NIECKUX 3a1a4 UIH
B YTBEPXKACHUSAX HA HAyYHBIE TEMBI U TAKOE )K€ MpaBo APYroro.



INPEJAMETHBIE PE3YJbTATBI

K xonuy o0y4enus B 7 kiacce npeaMeTHbIE pe3yIbTaThl Ha 6a30BOM YPOBHE
JIOJXKHBI OTPaXKaTh COPMUPOBAHHOCTE ¥ O0YUAFOIIUXCS YMEHUH:

UCMONB30BaTh  IOHATHA: (QU3MYECKHE W  XUMHUYECKHE  SBIICHUS,
HaOJIo/IeHKe, SKCIePUMEHT, MOJeNb, THIIOTe3a, EAMHMIBI (QUIMYECKHUX
BEJIMYUH, aTOM, MOJIEKyJa, arperatHble COCTOSHHS BelllecTBa (TBEpIOE,
JKUJIKOe, Ta3000pa3HOe), MexXaHH4YecKoe [BIKEHHe (paBHOMEPHOE,
HEpaBHOMEPHOE, MpPSIMOJIMHENHOE), TpPaeKTOpUs, pPaBHOIAEHCTBYIOLIAS
cuna,  pgedopmanus  (ympyras, — IacTMdeckas),  HEBECOMOCTb,
COOOIIAOLITHECS COCYIBI;

pasnuyath sBIeHMs (IUQdy3us, TEIIOBOE IBMKEHHME YACTHI[ BEIECTBA,
PaBHOMEpDHOE  IBH)KEHHWE, HEpPaBHOMEPHOE  ABWIXKEHHE, HHEpLHs,
B3aMMOJICWICTBHE Tell, paBHOBECHE TBEPIBIX TEJ C 3aKPEIUIEHHOM OCBIO
BpalmeHus, Iiepenada IaBlICHUS TBEPABIMH TeJlaMH, JKUIKOCTIAMH W
razam, aTMOC(EpHOe J[aBlieHHe, IUIaBaHWE TeJl, IpEeBpAIEHUS
MEXaHUYECKON SHEPIHH) II0 ONMCAHHWIO UX XapaKTEPHBIX CBOWCTB M HA
OCHOBE OTIBITOB, IEMOHCTPUPYIOLIUX JaHHOE GU3NYECKOE SBJICHHE;
pacno3HaBaTh IMpPOSBIEHHWE U3Y4YEHHBIX (U3WYECKHUX  SBIEHHH B
OKPYJKaloIlleM MHpe, B TOM 4Yucie (u3n4YecKkHe SIBIEHUS B IPUPOJE:
NPpUMEPBl ABMXXEHUSI C Pa3sIMYHBIMU CKOPOCTSMM B )XKHBOM W HEKHUBOU
NpUpOJie, AEUCTBHE CHIIBl TPEHUS B TPUPOJE W TEXHUKE, BIIUSHHE
aTMOC()EPHOro JaBJICHHs HA JKMBOI OpraHuM3M, NIABaHHWE PHIO, PHIYary B
TE€Je YeJI0BeKa, IIPU 3TOM IIepEeBOIUTH MPAKTHYECKYIO 3a1ady B yU4eOHYIO,
BBIZIEJISITE CYILIECTBEHHBIE CBOMCTBA (IpU3HAKH ) GU3UIECKUX SBICHUM;
OMHCHIBATE U3YYCHHBIE CBOMCTBA TeNl U (HU3MUYECKHE SBIICHUSA, UCIIONB3YS
(usudeckre BeqMUYMHBI (Macca, oOBEM, MIOTHOCTH BEIIECTBA, BPEMS,
IIyTh, CKOPOCTb, CPEJIHsIsl CKOPOCTh, CHJIa YIPYTOCTH, CHIIa TSHKECTH, BEC
T€na, CUla TPEeHHWs, JAaBjeHue (TBEPAOro Teja, MKUAKOCTH, Trasa),
BBITAJIKMBAIOIIAs CHJIa, MEXaHW4yeckass paboTa, MOIIHOCTh, IUIEYO CHJIBI,
MOMEHT CHIIBI, KOI(QOHIMEHT TMONe3HOro JEHCTBHS MEXaHW3MOB,
KMHETHYEeCKass M ITOTEHLHMalbHas JHEpPIus), MpPH OMHUCAHHU IPABHIBHO
TPAaKTOBaTh  (QM3WYECKUH  CMBICT  HCIONB3YEMBIX  BEJIMYMH, HUX
0003HAYeHNs M ENMHUIBI (QU3NYECKWX BEIUYUH, HAXOIUTH (OPMYIIBI,
CBSA3BIBAIOLME NaHHYIO (DM3MYECKYIO BEIWYHHY C APYTUMH BEITMYMHAMH,
CTPOUTH IPaMKU U3YUCHHBIX 3aBUCUMOCTEH (PU3HUECKUX BETHYMH;
XapaKTepu3oBaTk CBOWCTBAa TeJl, (U3UYECKHe SBIIEHUS M IPOIECCHI,
UCTIONB3Ysl NpaBUIIa CIIOXKEHHUs! CUJl (BIONb OJHOM mpsmMoit), 3akoH ['yka,
3aKoH Ilackans, 3akoH Apxumena, nMpaBuiIo paBHOBecHs peldara (61o0ka),



«30710TO€ TPaBUIIO» MEXaHWKH, 3aKOH COXPAaHEHHS MEXaHHYECKOM
3HEpruy, IIpM STOM JaBaTh CIIOBECHYIO (OPMYJIMPOBKY 3aKOHa U
3alMCBIBaTh €0 MaTEMaTUYECKOE BEIPAKEHHUE;

OOBSICHATH (pU3HUECKHE SBJIEHUS, IIPOLECCHl ¥ CBOMCTBA TEJl, B TOM YHUCIIE
U B KOHTEKCTe CHTyalluid MPaKTUKOOPUEHTUPOBAHHOTO XapaKTepa:
BBISIB/IAT NPHYMHHO-CJIEICTBEHHBIE CBSI3U, CTPOUTH OOBsSCHeHHe U3 1-2
JIOTMYECKHUX IIaroB C OMOpoW Ha 1—2 W3ydeHHbBIX CBOWCTBA (U3UYECKUX
SIBJICHUM, GU3NYECKUX 3aKOHA UIIM 3aKOHOMEPHOCTH;

pemiaTh pac4y€THbIe 3amaud B 1—2 [EHCTBHs, HCIIOJB3YS 3aKOHBI MU
(hopMyIIBl, CBS3BIBAalOIIME (U3WYECKUE BEIUWYMHBI: Ha OCHOBE aHAaW3a
YCIIOBHS 33/1auM 3alUCHIBATH KPATKOE YCIIOBHE, NOACTABIATh (Qu3nyeckue
BEJIMYMHBI B (OPMYNBI U NPOBOAUTH Pacd€Thl, HAXOAWUTH CIIPABOYHBIC
JIaHHBIe, HEOOXOMUMBIE IS pelleHus 3a7a4, OLEHUBATh PEaluCTUIHOCTD
MOJIy4eHHOM (PU3MUECKON BEeTUYUHBI;

pacrmo3HaBaTh TMPOOJEMBI, KOTOpblE MOXHO pEIIWTh IMpH MOMOIIH
(U3UIECKUX METOJOB, B OTIMCAHUU UCCIIEIOBAHKS BBIIEISTH TPOBEPSIEMOE
npeanojioxxenre  (THMOTe3y),  pa3auyaTh W HMHTEpIPETHPOBATH
TOJyYEHHBIA pe3yibTaT, HaxXOAWUTh OIMOKM B XOJIe OIbITa, MAEIaTh
BBIBOJIBI 110 €0 Pe3yJIbTaTaM;

POBOAUTH ONBITHL 1O HAOMIONEHHI0 (U3MYECKHMX SBICHHH WM
buznyecKux CBOMCTB DI bopMyaHpOBaTh IIpOBEpsEMbIE
TIPEeTIOJI0KEH s, COOMpPaTh YCTAHOBKY U3 MPEIOKEHHOTO 000py J0BaHuA,
3aIMKMCBIBATH XOJ ONbITa U (YOPMYJIMPOBATH BEIBOBI;

BBHINOJHATE IIPSMBIE W3MEPEHMsI PacCTOsSHMs, BpPEMEHH, Macchl Tela,
00BéMa, CHJIBI M TeMIlepaTypbl C HCIIOJb30BaHUEM aHAJIOTOBBIX H
nuGpPOBEIX MNPUOOPOB, 3alKCHIBATE IOKa3aHHA MNPUOOPOB C YIETOM
3a/IaHHO¥ a0COMOTHOM IOTPEIIHOCTH U3MEPEHHH;

TIPOBOJIUTH UCCIEN0BAHME 3aBUCHMOCTH OHON (PH3UYECKON BETHIMHBI OT
APYrofl ¢ MWCMONb30BaHWEM IIPSMBIX W3MEPEHWH (3aBUCHMOCTH IIyTH
PaBHOMEpHO JBIDKYIIErocs Tela OT BPEMEHH MBWKEHMS Tena, CHUIIBI
TPEHHs CKONBKEHHS OT Beca Tella, KauecTBa 00paboTKH MOBEPXHOCTEH Tell
¥ HE3aBMCHMOCTH CHJIBI TPEHHUS OT IUIOIMAAU COMPHUKOCHOBEHMS TEJI, CHIIbL
VIIPYTOCTH OT YIUTMHEHMS NPYXHHbI, BHITAIKHUBAIOMIEH CHIbI OT 00BEMa
HOrpY>KEHHOM YacTH Tejia ¥ OT IUIOTHOCTH JKHUAKOCTH, €€ He3aBUCUMOCTH
OT ILIOTHOCTH TeJa, OT [IIyOHHBI, Ha KOTOPYIO IIOTPYKEHO TEIO, YCIOBUH
TJIaBaHUS Tell, YCIOBHMM paBHOBecHs pbldara ¥ OJIOKOB), y4acTBOBATh B
MIaHMPOBAaHWK y4eGHOrO HCCIeOoBaHMS, COOMpaTh YCTaHOBKY H
BBITTONHATh M3MEPEHHs, Clelys MpelIOKEeHHOMY IUIaHy, (HKCHPOBATh
pe3yJibTaThl IMOJyYEHHOW 3aBHUCUMOCTH (U3WYECKMX BEJIMYMH B BUIE




IIPEeIOKEHHBIX Tabnul U rpaukoB, AenaTh BBIBOJABI II0 pe3yJibTaTaM
UCCIIEIOBaHMS;

IIPOBOIMTh KOCBEHHBIE HM3MEpEeHHs1 (DU3UYECKAX BENUYMH (IUIOTHOCTH
BEI[ECTBA JKUIKOCTH W TBEPAOrO Tela, CHIa TPEHUs CKOJBKCHMS,
JaBl€HUe BO3IyXa, BBITAJKUBAIOLlas CUJa, JEUCTByIOIlas  Ha
TIOrPYKEHHOE B JKUAKOCTH TeNO, KOI(P(HUIHUEHT IOJNE3HOro IeHCTBUS
OPOCTBIX MEXaHW3MOB), Cleays NPeaNoKeHHOW MHCTPYKUHMUA: TIpH
BBINIOJIHEHUM M3MEpPEeHUN coOMparh 3KCIEPUMEHTAIbHYI0 YCTaHOBKY H
BBIYMCIISITh 3HAYEHUE NCKOMOM BEJIMYMHBI;

coburoaTh MpaBKia TEXHUKHA 0€3011acHOCTH IIpU paboTe ¢ J1abopaTOpPHBIM
000pyI0BaHUEM;

yKa3blBaTh TPHHIMIGI JEWCTBHs MPHUOOPOB U TEXHUYECKMX YCTPOWCTB!
BECHI, TEPMOMETp, AMHAMOMETpP, COOOLIAIOIIHECs COCyABl, Oapomerp,
pBIYar, MOABMIKHBINA U HEMO/IBM)KHBIN OJIOK, HAaKJIOHHAs IJIOCKOCTH;
XapaKTepU30BaTh MPHUHIMIL AEHCTBUS H3YYSHHBIX IPUOOPOB U
TEXHHYECKMX YCTPOMCTB C ONMOpOW Ha WX OmnucaHus (B TOM YHCIE:
TOALIMIIHKUKY, YCTPOMCTBO BOIOIPOBOJA, THAPABIMYECKHA IIpecc,
MaHOMETP, BEICOTOMED, MOPIIHEBON HACOC, apEOMETP), UCIIOb3Ys 3HAHUSA
0 CBOWCTBaxX (PU3MYECKUX ABIECHHH U HEOOXOMMMBbIE (HU3UUECKUE 3aKOHDI
¥ 3aKOHOMEPHOCTH;

NPUBOMWTH  OpPUMEpH  (HAXOAUTh WHGOpPMALHMIO O  TpHMepax)
TIPaKTHYECKOTO MCIONL30BaHus (DU3MUECKHX 3HAHMH B TOBCEJHEBHOH
KM3HH JUIs oOecriedeHus 0e30MacHOCTH MpU OOpalleHuu C npubopamMu U
TeXHUYECKUMH YCTPOWCTBAMH, COXpaHEHHs 30pOBbS H COOJIONCHUS
HOPM 3KOJIOTHYECKOTO TIOBE/ICHUS B OKPYXKAIOLIEH Cpe/ie;

OCYIIECTBAATh OTOOp MCTOYHMKOB wuHpopmanuu B VIHTEepHETE B
COOTBETCTBUH C 338JJaHHBIM ITOMCKOBBIM 3alIPOCOM, Ha OCHOBE MMEFOIIIUXCS
3HAHUM W TMyTEM CpaBHEHHUSA pPaA3IMYHBIX MCTOYHHMKOB  BBIICIATD
MH(pOPMALMIO, KOTOpAs SBISETCS MPOTHBOPEYMBOM MIM MOXET OBITh
HEJIOCTOBEPHOM;

UCIIOJIB30BATh NP BBIIOJHEHUM y4eOHBIX 3a/laHii Hay4YHO-TIONYJISPHYIO
auTepatypy  (GHU3MYECKOro COJAEp)KaHus, CIPaBOYHBIE MaTepHUallbl,
pecypenl cetd VIHTepHET, BlajeTh NpUEMaMH KOHCTIEKTUPOBAaHUSA TEKCTa,
npeobpa3oBanus HHGOPMAIUK U3 OHOM 3HAKOBOW CUCTEMBI B IPYTYIO;
cO3/aBaTh COGCTBEHHBIe KpaTKHe MUChbMEHHbBIe U YCTHBIE COOOIIEHHS Ha
OCHOBE 2—3 HMCTOYHUKOB MH(OpMaLUU (U3UIECKOTO COJEpKaHHs, B TOM
yucie MyGIMYHO [eNaTh KpaTKue COOOINeHHs O pe3ysibraTaxX MPOCKTOB
WM y49eOHBIX MCCICHOBaHWNA, IPH 3TOM TPaMOTHO MCIOJIB30BATH




W3yYeHHBIM TIOHATUMHBIM anmapat Kypca (GHU3MKH, CONpPOBOXKIATH
BBICTYIUICHHE NTPE3EHTALMEH;

NPU BBIMTOJIHEHUM Y4eOHBIX IIPOEKTOB U WCCIIEIOBAaHUM paclpeneiIsaTh
00S13aHHOCTH B TpyIllle B COOTBETCTBHM C TIOCTaBICHHBIMHU 3aja4aMH,
CIIEMATH 32 BBINOJIHEHUEM IIIaHA MJEHCTBUM, aJIeKBaTHO OLCHWBATH
COOCTBEHHBIM BKJIaA B  JESTEIBHOCTH  TIPYIbl,  BbICTpauMBaTh
KOMMYHHKAaTHBHOE B3aUMOJEHCTBHE, yIUTHIBAsA MHECHHE OKPYKAIOLIMX.

K xoHiry 06ydeHus B 8 Kjaacce npeAMeTHBIE pe3y/bTaThl Ha 0a30BOM ypOBHE
JIOJDKHBI OTpaXkaTh CHOPMUPOBAHHOCTE Y 0OYHAIOIIMXCS YMEHUH:

HCIIOJIH30BATh TIOHATHS: Macca U pa3Mepbl MOJIEKYJI, TEIIOBOC NBIKEHHE
aTOMOB U MOJIEKYJI, arpEraTHbIe COCTOSAHMS BEIIeCTBa, KPUCTAITHICCKIC 1
amop(hHBIE TeNa, HACHILEHHBIA U HEHACHIIIEHHBIM Tap, BIAXHOCTH
BO3JyXa, TeMIleparypa, BHYTPEHHssS 3HEprus, TEeIJIOBOM J(BUIaTellb,
3IEMEHTAPHBIN 3IEKTPUUIECKUM 3aps/l, SIEKTPUIECKOe MOJIe, MPOBOAHIKH
¥ IM3JIEKTPUKH, TIOCTOSHHBIN 3I€KTPUYECKUH TOK, MArHUTHOE IOJIE;
pa3iauyaTh sBJEeHHs (TEMIOBOE paclIMpeHHe W CHKATHE, Temonepenaya,
TEIUIOBOE PAaBHOBECHE, CMAYMBaHUe, KAMMUISPHBIE ABJEHUS, MCIIapEHNC,
KOHIEHCcAlMs, IUIaBJIeHne, KpHCTalIIA3alus (oTBep/ieBaHKE), KUIICHUE,
Termionepeaa4a (TEerIompoBOIHOCTS, KOHBEKILIHS, U3Iy4deHHe),
BNIEKTpU3aLMs TEJl, B3aMMOJIEHCTBHE 3apsIOB, ACHCTBUS JJIEKTPUIECKOI'0
TOKa, KODOTKOE 3aMbIKaHWe, B3aWMOJECHCTBHE MAarHuTOB, JIeNCTBUE
MarHUTHOTO TIOJIsl HA MIPOBOJHHUK C TOKOM, 3JIEKTPOMarHuTHaA WH Ty KIS
0 ONWCAHWUIO HMX XapaKTepHbIX CBOMCTB W Ha OCHOBE OIIBITOB,
JIEMOHCTPHPYIOILHX NaHHOE HU3UIECKOE ABJIEHNE]

pacrio3HaBaTh IPOSBIEHHE U3YyYEHHBIX dhu3MUeCKUX ~ SBJICHHH B
OKpY)XalollleM MHpe, B TOM 4HcClle (QU3MIECKUE SBICHHA B NpUpOJIE:
MOBEPXHOCTHOE HATSHUKEHHE M KalWULIPHBIE SIBICHUA B IPUPOJE,
KPUCTAJUTBl B IPHUPOIE, HU3IYyICHHE ConHma, 3amep3aHue BOIOEMOB,
MopCKHe Gpu3bl, 06pasoBaHue POCHI, TyMaHa, WHesl, CHEra, SJICKTPHICCKUC
sBJeHusl B aTMoc(epe, 3EKTPHIECTBO KHBbIX OPraHM3MOB, MAarHHTHOC
mone 3emun, Apeiid MOMOCOB, PONb MArHUTHOrO MOJIA [UIL JKM3HM Ha
3emite, IOMSIPHOE CHAHWE, IPK 3TOM IEPEBOIUTE MPAKTHYCCKYIO 3aliatdy B
yueGHYI0, BBIIENSATH CyLIECTBEHHbIC CBOHMCTBA (mpu3HaKK) GU3UYECKUX
SIBIICHUM,

ONWCHIBATH M3yYeHHBIE CBOKCTBA Tell U (U3NYECKHe ABNECHUS, HCIONB3YA
¢usndeckue BeIUYUHBI (TeMIeparypa, BHYTPEHHA SHEPris, KOJIMYECTBO
TEIUIOTHI, yHelbHas TEIJIOEMKOCTh BEILECTBa, YACIbHAMA TeTioTa
UIaBI€HUs, yAeNbHas TeIUloTa NapooOpa3oBaHHs, yACTbHAS TEIIOTa
CropaHusl TOIUIMBA, KO3(QGUIKEHT II0JE3HOr0 NelcTBUS  TEIJIOBOM




MalllMHbl, OTHOCHTEJIbHAs BIAXXHOCTh BO3MyXa, JJIEKTPUUECKUN 3apsl,
CUJla TOKa, DJIEKTPUYECKOe HampsyKeHHe, CONPOTHUBIIEHHE NPOBOJHHUKA,
yIeNnbHOE  CONpOTHUBIEHHE  BellecTBa, paboTa ¥  MOIIHOCTH
JJIEKTPUYECKOTO TOKa), TIPH ONHCAaHWH IPaBHIBHO  TPaKTOBATh
(GU3UIECKHA CMBICI HCIOJIB3YEMBIX BEIUYMH, 0003HAYEHUS M €IUHHIIEI
(bu3nYecKrxX BEIMYHH, HAXOAUTH (OPMYIBI, CBI3BIBAIOIIAE JAHHYIO
GU3UYECKYI0 BEIMYMHY C JPYTMMH BEMYMHAMH, CTPOUTh Trpaduku
U3y4EeHHBIX 3aBUCUMOCTEN (PU3NUECKUX BEIIUYNH,

XapaKTepu30BaTh CBOWCTBa Tel, (U3UYECKUe SBJIECHHS M TIPOLECCH,
HICTIOJIB3YSl OCHOBHEIE ITOJIOKEHHSI MOJIEKYJISIPHO-KHHETHYECKOH TeOpUu
CTPOEHHMsI BELIECTBA, IPHHIMIT CYIIEPIIO3ULUH Mojel (Ha Ka4eCTBEHHOM
YPOBHE), 3aKOH COXpaHEeHHs 3apsijia, 3akoH OMa uid yJacTKa Leny, 3aKOH
Jlxoyns—JleHna, 3aKOH COXpaHEHMs DJHEpPruM, IIpU 3TOM [J1aBaTh
CIIOBECHYIO (DOPMYIHpPOBKY 3aKOHA W 3alKCHIBaTH €r0 MaTeMaTH4eCKOe
BBIpa)XXEHHUE;

OOBSICHATH (U3MYECKHe IpOLEecChl M CBOHCTBA Tel, B TOM YHUCIE W B
KOHTEKCTE CHUTyalldii MPaKTUKOOPUEHTUPOBAHHOIO XapaKTepa: BBISBIATH
NPUYMHHOCIIEICTBEHHBIE CBS3U, CTPOUTH OOBSICHEHNE U3 12 JTOrH4ecKuX
IIIarOB C OMOpOi Ha 1-2 M3ydeHHBIX CBOMCTBA (U3MYECKUX SABICHUH,
(hU3UYECKUX 3aKOHOB MUJTU 3aKOHOMEPHOCTEH,

pewiath pacyéTHble 3aJayd B 2—3 JEWCTBUS, HCIIONb3ys 3aKOHBI H
(hopMyIIBl, CBA3BIBalOIIME (U3UUYECKUE BEJIMYMHBI: Ha OCHOBE aHaIW3a
YCIIOBHS 3aJa4M 3alHCBhIBATh KPaTKOe YCJIOBHME, BBIABIATE HEIOCTATOK
JAHHBIX M/l peIleHMs 3aJaud, BHIOWpATh 3aKOHBI U (QOPMYIIEL,
HeOOXOAUMbIE Uil €€ pelleHus, MPOBOAMTH pac4y€Tbl U CPaBHUBATH
NOJIyYeHHOE 3HaueHHe (PU3MuecKor BeTMIUHBI C U3BECTHBIMU JaHHBIMMU;
pacrio3HaBaTh MpPOOJIEMbI, KOTOPbIE MOXKHO PEIIWTh IIpA TIOMOIIHX
(bU3MIECKUX METOOB, HCIIONB3Yys ONUCAaHHE HCCICAOBAaHUS, BBIACIATH
NpOBEPSiEMOE  MPEIONOXKEeHWe, OLICHUBATh IPaBHJIBHOCTE TOPsJKa
IIPOBEICHKS UCCIIeIOBaHMUS, 1€NaTh BBIBO/IBI,

MPOBOJUTH ONBITHI MO HAGMIONEeHHI0 (DU3MYECKMX SBICHHA WK
(GU3MYECKUX CBOMCTB Tel (KanMIIsSpHbIE SBJICHUS, 3aBUCUMOCTD 1aBJICHUA
BO3/[yXa OT €ro 00bEéMa, TEMIIEPATypPhl, CKOPOCTH MPOIecca OCTHIBAHUS U
HarpeBaHWs TPW W3JIy4EeHHH OT LBETA H3JIydaromiei (moryomraromeii)
MIOBEPXHOCTH, CKOPOCTh MCIIAPEHUsI BOABI OT TEMIIEPaTyphl KHIKOCTHA U
Iomanyu e€ IOBEpXHOCTH, OJJEKTpHu3alus Tel W B3aMMOJIECTBUE
JNIEKTPUYECKUX 3apsiioB, B3aUMOJEHCTBHE IIOCTOSIHHBIX ~MarHuTOB,
BU3yaIM3alMsi MArHUTHBIX MONed [OCTOSHHBIX MAarHWTOB, JEHCTBHUS
MarHMTHOrO IIOJIS HAa MPOBOJHHMK C TOKOM, CBOMCTBa JJIE€KTPOMAarHwTa,




CBOMCTBa 3JIGKTPOJBHUTATENSI ITOCTOSIHHOTO TOKa): (DOPMYJIMPOBATh
IIPOBEPSIEMBIE IIPEAINOJIOKEHUS, COOMPATh YCTAHOBKY M3 IPEIJIOKEHHOTO
000pyIOBaHUs, ONMCHIBATH X0 OIbITa U (JOPMYIHUPOBATE BEIBOIBI;
BBI[IOJIHATE ~ TIPSMbBIE  WU3MEPEHHS]  TEMIIEpaTypbl, OTHOCHUTEIbHOU
BIQXXHOCTU BO3JAyXa, CHJIBI TOKa, HaIpsOHKEHHS C UCIOJIb30BaHUEM
aHAJIOTOBEIX TPHOOPOB M JATYMKOB (U3UYECKUX BEIUYHMH, CPaBHUBATh
pe3yIbTaThl U3MEPEHHH C YIETOM 3a/1aHHON aOCOMOTHON IOTPEITHOCTH;
IIPOBOMTE UCCIEN0BAHUE 3aBUCUMOCTH OJHON (M3UUECKON BETMIMHBI OT
APYrof ¢ WCIOJB30BAHWEM TPSMBIX H3MEpeHU#l  (3aBHCHMOCTH
CONPOTHUBJIEHHs] TPOBOJHUKA OT €ro MAJHHBI, IUIOLIaId IIONEepeTHOro
CeUeHHs ¥ YIeIbHOIO CONMPOTHBIICHHUS BellleCTBa IPOBOJIHUKA, CUIIBI TOKA,
UOyLIero dYepe3 TMPOBOJHHK, OT HANpsDKEHHMs Ha  IMPOBOJHUKE,
WCCIIEOBAaHAE IIOCIENOBATEbHOIO W  MapajieTbHOTO  COEIUHEHHH
IIPOBOJHKMKOB): IJIAHAPOBATh MCCJIEIOBaHUE, COOMpaTh YCTAHOBKY H
BBINIOJIHATh M3MEPEHMs, CleAys MpeIOKEHHOMY IUIaHy, (MKCHPOBATH
pe3yJbTaThl MOJYYeHHON 3aBHCHMOCTH B BHIe TabIMIl M TpaduKoB,
JieNaTh BEIBOJIBI TI0 pe3yIbTaTaM KUCCIeI0BaHu,

IIPOBOJUTE KOCBEHHBIE HW3MEpEHHs (U3MYECKUX BeIUYMH (yHeTbHas
TEMNOSEMKOCTh BEIIeCcTBAa, CONPOTHUBIECHHE MPOBOJHMKA, paboTa H
MOIIHOCTh 3JIEKTPUYECKOTrO TOKA): IUIAHMPOBaTh H3MEpeHHs, COOMpaTh
9KCTIEPUMEHTAIIBHYIO YCTAHOBKY, CIeIys MPEeAT0KeHHOM WHCTPYKLHUH, U
BBIYHCIISITh 3HAYEHUE BEJTNYHHBL;

Co6JII0/1aTh TpaBK/Ia TEXHUKH 6€30MacHOCTH TIpH padoTe ¢ 1abopaTopHBIM
00opyI0BaHUEM;

XapaKTepu30BaTh MNPUHLMNLL JeHCTBHS W3ydYEHHBIX NpUOOPOB U
TEXHUYECKHX YCTPOMCTB C ONMOpOM Ha WX OmucaHus (B TOM YHCIE:
CHCTEMa OTOIJIEHHs JOMOB, TMTPOMETp, MapoBas TypOuHa, aMmIepMmerp,
BOJIBTMETP, CYETUMK DJIEKTPUUECKON ISHEPIUHM, 3JIEKTPOOCBETUTEIBHBIC
npubOpEI, HarpeBaTesIbHbIE 3JIEKTPONPUOOPH! (IIPUMEPHL), JIEKTPHIECKHE
IIpeIOXPAHUTENH, SIIeKTPOMATHUT, SIEeKTPOJBUrATeNb [IOCTOSHHOTO TOKA),
WCTIONIB3Ysl 3HAHMS O CBOMCTBaX (M3HUYECKHX SBIECHMH U HEOOXOIUMBIE
(u3HyecKkue 3aKOHOMEPHOCTH;

pacno3HaBaTh IPOCThIe TEXHHYECKHUE YCTPOMCTBA W W3MEPUTEIbHEIC
npubopsl 1O CXeMaM M CXEeMaTHYHBIM pUCYHKaM (KHUAKOCTHBIH
TEPMOMETpP, TePMOC, ICHXPOMETpP, TMIPOMETp, ABMIraTellb BHYTPEHHETO
CrOpaHusi, 3JEKTPOCKOII, PEOCTaT), COCTABIATh CXEMBI JJIEKTPUUECKUX
nened ¢ mociaeaoBaTeIbHBIM U NapalliesIbHbIM COEIMHEHUEM JJIEMEHTOB,
pasiuyasi yCIOBHbIE 0003HAYEHHUS JIEMEHTOB SJIEKTPHYCCKHX LETIEH;



IPUBOAWUTE  TNpUMepsl  (HAXOOUTh  HHGOPMALMIO O  IPHUMEpPax)
NPaKTUYECKOT0 MCIOIb30BaHUsS (DU3MYECKUX 3HAHUN B IOBCEAHEBHOMN
KU3HH 1Jisi o0ecnedenrsi 0€30I1aCHOCTH MPU OOpaIleHud ¢ Nprdopamu
TeXHUYECKAUMH YCTPONCTBAMM, COXPAHEHWS 3[0pOBbS M COOIIOIEHMS
HOPM 3KOJIOTHUYECKOT0 TTOBEICHUS B OKPY KarOLEen Cpelie;

OCYILECTBIIATh TOWUCK HHpOpMalMKU (U3NYECKOTO COJAEpXKaHHUS B
WuTepHeTe, Ha OCHOBE MMEIOLIMXCS 3HAHWM M IYTEM CpaBHEHUA
JOMOJIHUTENHEIX ~ MCTOYHMKOB  BBIAENISATH MHGOpPMAlMIO, KOTOpas
SIBIISIETCS IPOTUBOPEYMBOM MM MOXKET ObITh HEJOCTOBEPHOM;
UCIIOJIb30BaTh MPHU BHIMOJTHEHUH y4eOHBIX 3a/laHUil HAyYHO-TIOIMYJIIPHYIO
auTepatrypy (QU3WYECKOro COIAep)KaHus, CIpaBOYHBIE MarepHalsl,
pecypchl cetu VHTepHeT, BlaaeTh NpuéMaMy KOHCIIEKTHUPOBAHUS TEKCTa,
nipeoOpa3zoBaHus HHGOPMAIHMH U3 OJTHON 3HAKOBOW CHCTEMBI B IPYTYIO;
cO3/1aBaTh COOCTBEHHBIC IMHCHMEHHBIE M KpaTKMe YCTHbIE COOOLIeHWMS,
0606mas HWHGOPMAIMIO U3 HECKOJBKMX HCTOUYHUKOB (HU3UYECKOTO
Colep)KaHuWs, B TOM 4HClIe IyOJIUYHO TIPEACTaBIATh pPe3yIbTaThI
IIPOEKTHOM MJIM HMCCIIeIOBATEIbCKON JESITEeNBHOCTH, TIPU 3TOM IPaMOTHO
WCIIONB30BaTh M3YYEHHBIH TOHATHMIHBIA anmapar Kypca (U3HKH,
COINPOBOXIATH BBICTYIUJIEHUE MTPE3EHTALUEH;

TIPY  BBHIMOJIHEHHH Y4YeOHBIX MPOEKTOB W WCCIENOBAaHUN (U3MIECKHX
NPOIECCOB pacmpenensTh O0sS3aHHOCTH B IpyINIe B COOTBETCTBHH C
MOCTABJIEHHBIMY 3a/1auaMi, CJIeUTh 3a BHIIIOJHEHUEM TUIaHa JEHCTBHNA U
KOPPEKTHPOBATh €ro, AaJeKBaTHO OLEHWBATh COOCTBEHHBIM BKIaA B
NIeATeNbHOCTh IPYIIIb], BRICTPAUBaTh KOMMYHHKATUBHOE B3aUMOJCHCTBUE,
TIPOSIBIISISt TOTOBHOCTh pa3peliaTh KOHMIUKTHI.

K koHIly 06yueHus B 9 Kjacce IpeMeTHbIE Pe3yIbTaThl Ha 6a30BOM YPOBHE
JIOJDKHBI OTPaXkaTh C(OPMHUPOBAHHOCTD Y 00YJaAIOIIUXCS yMEHHH:

WCIIO/IB30BaTh IIOHATHS: CHCTeMa OTcuéra, MaTepualbHas TOYKa,
TPaeKTOpHs, OTHOCHTENHHOCTh MEXAHMYECKOTO JBIDKEHHS, Ne(popMarus
(ynpyras, miactudeckas), TpeHHE, IEHTPOCTPEMHUTENIBHOE YCKOPEHUE,
HEBECOMOCTh M IEperpy3Kd, LEHTP TSUKECTH, abCOIOTHO TBEPAOE TEIO,
IEHTp THKECTH TBEPIOTO TeNla, PaBHOBECHE, MEXaHHIECKHe KONeOaHus 1
BOJIHBI, 3BYK, HH(pa3ByK M YJIbTPa3ByK, O3JCKTPOMarHWTHBIE BOJHEI,
IIKaJia 3JIEKTPOMArHUTHBIX BOJH, CBET, OJM30pYKOCTh M HallbHO30PKOCTD,
CIIEKTpPbI MCITyCKaHUs W TOTJIOLIeHNs, anbda, 6eTa- ¥ raMMa-u3jIydeHus,
U30TOIIBl, si/IepHasi JHEPreTuKa;

pasnuuath sBIEHUS (PABHOMEPHOE M HEpaBHOMEPHOE INpPSMOJIMHEHHOe
[BUJKEHHe, DPABHOYCKOPEHHOE HPAMONMHEWHOE MIBIKEHHE, CBOOOLHOE
najieHye Tell, PaBHOMEPHOE JIBHKEHHE T10 OKPY)KHOCTH, B3aUMO/ICHICTBHE




TeJ, PEaKTHUBHOE JBWXEHUE, KoJieOaTeNbHOE ABM)KEHUE (3aTyXaroIlue H
BBIHYXJIEHHBIE KOJIeOaHMs), pe30HAHC, BOJHOBOE JIBM)KEHHE, OTpaKe€HHE
3ByKa, IPSAMOJMHEWHOE pPacnpOCTPaHEHHE, OTPaKeHHWE M IPEeIOMIICHHE
CBeTa, MOJIHOEe BHYTPEHHEE OTPaKEHHE CBETa, pa3lioKeHue OeJloro cBera B
COEKTp M CIIO)KeHHMe CIEeKTpaJbHBIX I[BETOB, JHCIIEpCHS CBeTa,
€CTECTBEHHAs paJdOaKTUBHOCTh, BO3ZHUKHOBEHHWE JIMHEMYATOrO CIIEKTpa
MBIIYYEeHHS ) IT0 OITHUCAHUIO UX XapaKTepHBIX CBOMCTB M Ha OCHOBE OIIBITOB,
JIEMOHCTPUPYIOIIUX JaHHOE (PU3NUECKOe SIBICHHE;

pacrio3HaBaTh TMPOSIBIEHWE U3YYEHHBIX (GU3MYECKMX SBJIEHHH B
OKpyXarouieM Mupe (B TOM 4ucie (U3MYECKHE SBIEHHS B IPUPOJE:
IIPUJIMBEI ¥ OTJIMBEI, JBIKEeHUE Mi1aHeT COJIHEYHON CUCTEMBI, PEaKTUBHOE
IABW)KCHHWE JKHBBIX OpPraHU3MOB, BOCIPHUSATHE 3BYKOB JKMBOTHBIMH,
3eMJIETPSICeHHe, CeHMCMHYecKhe BOJIHBI, I[yHaMH, 3XO, LBeTa Tell,
ONTHYECKHE SIBIIEHHs B IMPUPOJE, OMOJOrMYecKoe HEHCTBHE BUIMMOIO,
yIbTPaQUOIETOBOTO M DPEHTIEHOBCKOrO W3NMy4YeHMH, eCTeCTBEHHBIN
pafvOaKTUBHEIN (OH, KOCMHYECKHE JIy4d, PaJdOaKTHBHOE H3IJIy4EeHHE
NPUPOIHBIX MHHEPAIOB, NEHCTBHE pPAJAHOAKTHUBHBIX M3JIyYeHHH Ha
OpraHu3M 4YenoBeKa), MpHU 3TOM IEpPeBOAUTH MPAKTUYECKyIo 3aaady B
y4eGHyI0, BHIJEIATh CYyIIeCTBEHHbIE CBOMCTBa (MPU3HAKU) (QU3HYECKHX
SIBIICHUM;

OIMCHIBATH M3yUYEHHBIE CBOMCTBA Tl U (PU3UYECKHUE SBIEHUS, UCIOIb3YH
¢busznueckre BeNWYMHBI (CpelHsisi U MIHOBEHHAas CKOpPOCTh Tejla IpH
HEPaBHOMEPHOM [BW)KEHUHU, YCKOpPEHHE, IepeMelleHue, IMyTh, YIJIoBasd
CKOpPOCTh, CHJIa TpPEHHUS, CHIA YNPYroCTH, CHJIa TSDKECTH, YCKODEHHE
CBOOOJHOIO TMajeHus, BeC Tejla, UMILYJIbC Tejla, HUMITYIbC CHIIBI,
MexaHu4deckas paboTa W MOIIHOCTh, IIOTEHIMAlbHAs DSHEpPrus Tena,
TOJHATOTO Hajl TOBEPXHOCTHIO 3€MIIM, TOTEHIHATbHAs SHEPrUsi CXKaToH
NPY)KUHBI, KHHETHYECKas OJHeprus, IOJHas MeXaHW4YecKas OHEeprusd,
NIepUOJ U YacToTa KojeOaHW, TiHA BOJIHBI, TPOMKOCTh 3ByKa M BBICOTA
TOHA, CKOPOCTh CBETa, TOKa3aTeNlb MPEJOMIIEHHs CPE/lbl), IPU ONUCAHUU
NPaBWJIBHO TPAKTOBaTh (DU3MUECKHH CMBICI HMCIIOIb3YyEeMbIX BEIWYHH,
0003HAYEHHS] U ENUHHIbI (DU3MYECKHX BEJIUYHH, HAXOMUTh (HOPMYIBI,
CBSI3bIBAIOIIME JAHHYIO (DU3MYECKYIO0 BEIUYHMHY C JPYTHMH BeJIMYMHAMH,
CTPOUTH TPadUKH M3y4EHHBIX 3aBHCUMOCTEH (QU3NIECKUX BETUYHH;
XapaKTEePHU30BaTh CBOMCTBA TeJl, (PU3UYECKHE SBJICHHS W TIPOLECCHI,
MCIIONIb3ysl 3aKOH COXPAHEHMs JHEPruu, 3aKOH BCEMUPHOTO TATOTCHHS,
NPUHLIAN  CYNEpro3UIME CUJI, TPUHLMI OTHOCHTeNnbHOCTH [amuies,
3aKOHBI HBIOTOHA, 3aKOH COXPaHEHHS HMILYJIbCa, 3aKOHBI OTPaXCHHS H
MIPEJIOMIIEHHS CBETA, 3aKOHBI COXpaHEHUs 3apsiil0BOr0 U MacCOBOI'0 YHCE



NpU SAEPHBIX PEaKIMsX, IPU TOM JaBaTh CIOBECHYIO (POPMYIHPOBKY
3aKOHA M 3alMChIBATh €r0 MaTeMaTU4eCKOE BEIPDAKEHNUE,;

OOBACHATH (PU3MUYECKUE IPOLECCHl M CBOMCTBA TeJl, B TOM HHCIe U B
KOHTEKCTE CHTYyalliil MPaKTUKOOPUEHTHPOBAHHOTO XapaKTepa: BBIIBIIATH
IPUYHHHO-CIISICTBEHHBIE CBSA3H, CTPOUTH OOBSICHEHUE U3 2—3 JIOTHYECKUX
IaroB ¢ OMOpOi Ha 2—3 M3ydYeHHBIX CBOWCTBA (PM3MUECKHMX SIBICHHH,
(pU3HUECKHIX 3aKOHOB WM 3aKOHOMEPHOCTEI;

pemiats pacuéTHbIe 3amadyd (ONHUpalol(Mecsi Ha CUCTEMY U3 2-3
ypaBHEHMIA), MCIIONB3Ys 3aKOHBI ¥ (OPMYJIBI, CBS3BIBAIOIIUE (U3HIECKHE
BEJIMUMHBI: HA OCHOBE aHajdW3a YCJIOBUs 3aa4M 3alUChIBATh KpPATKOE
YCIIOBHeE, BBIABISATH HEJOCTAIOIIME WM W30BITOYHBIE JIaHHBIE, BHIOMPATH
3aKOHBI M (HOPMYIIbI, HEOOXOUMBIE ISl PeIIeHHs, TIPOBOIUTE PACUETHI U
OLIEHWBATh PEATUCTUYHOCTh IIOJyYEHHOro  3HAYCHHUS buznveckon
BEJIMYMHBI;

pacro3HaBaTh MPOOJIeMBI, KOTOpblE MOXXHO PpEIIUTh TIPH IIOMOLIH
GU3UYECKUX METOZOB, HCIIONb3ys ONUCAHWE MCCIENO0BAaHUS, BBIICIATH
NpOBEPSAEMOE  TIPENONOKEHUE, OLEHUBATH IPAaBUIBHOCTH IOPAIKA
NpOBENEHHsT  KMCCIEOBaHKsA, JeJlaTh  BBIBOJBL, ~MHTEPHIPETHPOBATH
pe3yJIbTaThl HAOIOICHUH U OIBITOB,

MPOBOAWTB OMNBITHl 10 HAGMONEHMI0 (GU3MYECKUX SBICHUH WK
dusuyeckux cBOMCTB Ten (W3yueHHe BTOporo 3akona HeioToHa, 3aKkOHa
COXpAaHEHHs SHEprHH, 3aBHCAMOCTH IEpHOfa KoneOaHWH MpYyXMHHOTO
MasTHHKA OT MaccChl Ipy3a U KECTKOCTH MPYXUHbI U HE3aBUCUMOCTB OT
AMIUTATYIBI MaJIbIX KONeOaHuH, IpsAMOIMHERHOE pacIpOCTpaHEeHHE CBETa,
pasiioxeHne GenIoro cBeTa B CNEKTp, U3yueHHEe CBOWCTB H300pakKeHUs B
IUIOCKOM 3epKalie ¥ CBOMCTB HM300paXKeHHs TpeaMera B coOuparoIen
NuH3e, HAGMIO/EHMe CIUIOIHBIX M JIMHEWYaThIX CIEKTPOB W3ITy4eHHs):
CaMOCTOSITEIbHO  cOOMpaTh YCTAHOBKY M3  H30BITOYHOrO Habopa
000OpyJ0BaHMs, ONKMCHIBaTH XOJA  OmbiTa H  €ro  Pe3ylbpTathl,
(hopMyTHpPOBATEH BEIBOJBI;

IPOBOJUTE IIPH HEOOXOIUMOCTH CEpPHIO NPSIMBIX M3MEPEHHH, ONpesensil
cpelHee 3HAueHHe H3MepsAeMON BeMMYMHBI ((OKyCHOE pacCTOSHHE
cobuparomeii JuH3bI), OOOCHOBBIBATH BHIOOD cniocoba W3MEpeHus
(M3MepUTETBHOTO NIPHOOPa);

IPOBOJUTE MCCIEOBAHME 3aBHCUMOCTeH (U3MYECKHX BEIMYMH C
MCIIONIB30BaHUEM IIPSMBIX W3MEpEeHHH (3aBUCHMOCTh IyTH OT BPEMCHH
MpPH PaBHOYCKOPEHHOM [BHXKEHHHM 0Oe3 HadalbHOM CKOpOCTH, MEpuoia
KoeGaHuil MaTeMaTHYecKOro MasTHHUKAa OT JJIMHBI HUTH, 3aBUCHUMOCTH
yI7a OTpaXKEHHsi CBeTa OT yIJla NajJeHus U yria NpeoMIeHHs OT yria




najfieHys): IUTaHUPOBaTh MCCIIEOBAHME, CAMOCTOSTENBHO COOMpATh
YCTaHOBKY, (DMKCHUpOBaTh pe3yJbTaThl IONYyYEHHOW 3aBHCUMOCTH
(U3UYEeCKNX BeIWYUMH B BHIe TAONMML U rpadUKOB, AE€NaTh BBIBOIBI IO
pe3ysibTaTaM UCCiel0BaHu;

IPOBOJUTE KOCBEHHBIE M3MepeHHs (U3MYECKMX BeNUYUH (CpenHsasd
CKOPOCTh M YCKOpeHHe Tela IIpU pPaBHOYCKOPEHHOM JIBUXKCHUH,
YCKOpEeHHe CBOGOIHOTO MAfieHHMs, KECTKOCTh MPYKHHBI, KOI((HUIMCHT
TpeHHs CKOJBXEHWUS, MexaHuueckas paboTra W MOIIHOCTh, 4acToTa H
nmepron KoneOaHW MaTeMaTHYECKOro W IPYKUHHOrO MAasTHHUKOB,
OnTHYecKas CWia COGHMpalomeil NTMH3bI, PajMOAKTHBHBIH  (OH):
IUIAHUPOBATh W3MEPEHUs, cOOUpaTh SKCIEPUMEHTAIBHYIO YCTaHOBKY U
BBINIOJIHATh M3MEPEHHUs], CIeays MPeAIOKEeHHON WHCTPYKIUH, BBIYUCIIATE
3HayeHUe BeJIMYMHBI U aHAJIU3MPOBATH MOIyYeHHbIE Pe3yJIbTaThl ¢ y4ETOM
3aJJaHHOM MMOIPENTHOCTH H3MEPEHUH;

COBMIONATH TIPaBHIa TEXHUKH G€30MacCHOCTH NpH paboTe ¢ 1abopaTopHEIM
o0opyioBaHHUEM;

pasH4aTh OCHOBHBIE MPU3HAKMA HM3YYEHHBIX (GH3MYECKUX MOJETICH:
MaTepuasbHas TOuKa, abCONIOTHO TBEPAOE TENO, TOYEYHBIM HMCTOUHHK
CBETa, JIyY, TOHKas JIMH3a, IUIAHETapHas MOJeNb aToMa, HYyKJIOHHad
MoOJieJIb aTOMHOTO SI/pa;

XapaKTepu30BaTh NpPHHIMIBl [eHCTBHS H3YYEHHBIX INPUOOPOB M
TEXHUYECKMX YCTPOWCTB C OIOpOM Ha UX ONMCaHWs (B TOM HHCIE!
CIMIOMETp, AAaTYMKUA IOJIOXKEHUs, PACCTOSHMS W YCKOPEHHs, pakeTa,
9X0JO0T, OYKH, Iepuckomn, Qoroanmnapar, ONTHYECKHE CBETOBOIPI,
CIIEKTPOCKOII, JO3UMETp, Kamepa BHIbCOHA), HCIONb3Yysl 3HAHUA O
CBOMCTBaX (u3MUECKWX SIBICHHH U  HEOOXOIUMBbIe (dhusnveckue
3aKOHOMEPHOCTH;

MCIIOJIb30BaTh CXEMBI M CXEMAaTHYHbIE PUCYHKH M3YyUEHHBIX TEXHMYCCKUX
YCTPOMCTB, U3MEPHUTEIbHBIX NMPHOOPOB M TEXHOJOTMYECKHX IMPONECCOB
OpUd pelieHud y4ueOHO-MPaKTHYeCKUX 3a1a4, ONTHYECKHE CXEeMbI JUIA
IIOCTPOEHHUSI M300paKeH Ul B IIIOCKOM 3epKalie B COOUparoLIei IMH3E;
NPUBOIMTH  IpUMepsl  (HAaxXOaWTh  MH(pOpMAlMIO O  TpUMEpax)
NPaKTUYECKOrO MCIONb30BaHus (DU3MYECKUX 3HAHHUA B IIOBCEIHEBHOM
KH3HM UTs obecredeHnst 6e30MacHOCTH MpK 00palleHuH ¢ npubopamu 1
TeXHHYECKAMH YCTPOHCTBAMH, COXPaHEHHs 3/I0POBbS M COOJIOJICHHSA
HOPM 3KOJIOTHYECKOTO MTOBEJIEHHS B OKPYKAIOIIEeH CpeJie;

OCYUIECTBIATH IIOMCK WHGOpMarWy (U3NUECKOTO COIASpXKaHHs B
WHTepHETE, caMOCTOATENLHO (OPMyNUpYsl IOUCKOBBIN 3aIIPOC, HAXOAUTh



IyTH OIIpeAeJIeHUs] JOCTOBEPHOCTH IMOTyuYeHHONW HH(OpPMALUh Ha OCHOBE
UMEIOIIUXCS 3HAHUM U JOTIOHUTEIBHEIX HCTOUHUKOB;

WCTIOJIB30BaTh IIPH BBIMOJHEHUH Y4eOHBIX 3alaHUi Hay4HO-TIOIYJIIPHYIO
TATEpaTypy (U3UYECKOr0 COAEpIKaHHUs, CIPaBOYHBIE MAaTEPHAIBI,
pecypcsl cetu MuTepHeT, BIageTs npuéMaMyu KOHCIIEKTUPOBAHUS TEKCTa,
npeoOpa3oBaHus HHGOPMALIMK U3 OJHON 3HAKOBOW CUCTEMBI B IPYTYIO;
CO3/1aBaTh COOCTBEHHbIE NMHUCHbMEHHBIE M YCTHbIE COOOIIEHMs Ha OCHOBE
uHOOPMAIlUd M3 HECKOJBKMX HCTOYHUKOB (U3MUECKOTO COIEpPKaHMS,
IMyOJIUYHO MPEACTABIATh Pe3YIbTaThl MPOSKTHOW UM UCCIEN0BATEIbCKON
NeATEeIbHOCTH, TPH 3TOM TI'PaMOTHO HCIIOJIb30BAaTh  H3YYEHHBIN
NOHATHMHBIA amnmapat H3ydaeMmoro paszieia (U3MKA U COINPOBOXKIATh
BBICTYIUUIEHHE TIpe3eHTallleli C Y4ETOM OCOOEHHOCTeH ayAUTOPHH
CBEPCTHHKOB.



INPOBEPSIEMBIE IIPEJMETHBIE PE3YJIbTATHI OCBOEHUSI
OCHOBHOM OBPA3OBATEJBHOM ITPOT'PAMMBI OCHOBHOI'O
OBUIETO OBPA3OBAHUS

7 KJIACC

IIpoBepsieMble NpeIMeTHbIE Pe3yJAbTAaThl 0CBOCHHS OCHOBHOM

NpPOBePSEMOro - |
05p330BaTEJIbHOH NPOrpamMMebl 0CHOBHOTO 00mero 06pazoBanus |

pe3yabTarTa

bl J WCIIOJIE30BATh U3yYEHHBIEC IOHATHS

f | pa3in4yathk ABJICHHUA MO OMHACAHHIO HX xapalc‘repHHx CBOMCTB H Ha

OCHOBE OIIBITOBRB, ,}ICMOHCTpHp}’TOHlPIX JaHHOE (I)HSH‘-IGCKOB SBIICHHUC |

pacro3HaBaTbe IPOABICHHE H3YYCHHBIX CI)H3I/I‘1€CKHX ABJICHUH B‘

|
13 | OKpPYXarlueM MHpE, B TOM YHCIIE CIJHSH‘IBCKHG SBJICHHA B IIPUPOIE,

| IIpHA 3TOM MNEPEBOAWTEL MPAKTHYECKYIO 3a1ady B yqeGHyio, BBIICIISATH

cyLueCTBeHHble CBOMCTBA (IPU3HAKHA) (bnzprqecxﬂx SIBTICHUH

OIIHCBIBATH H3}“~l€HHbIC CBOHCTBA TEN H (bHSH‘IBCK_PIe SABJICHH A,

UCTIONB3Ys (U3MUECKHE BEIUYUHBI, INpPHU ONUCAHWUHU HpaBHHBHO‘

i TpakTOBaTh (HM3MYECKUH CMBICT MCHOJB3YEMBIX BEJIMYHH, HX!
1.4 | 0003HaueHUs ¥ eNUHUIIE] QU3MYECKHMX BEIUYHH, HAXOIUTH (GOPMYJIBL, |
| CBSI3BIBAIOINME JIAHHYK (DH3HYECKYIO BEJIMYHHY C JIPYTHMHU

BEJIMYMHAMH, CTPOMTH TpadWKH  W3YUCHHBIX  3aBUCHMOCTEH

CIJHBHTICCKHX BCIIMYHH

‘ XapaKTEpH30BaTh CBOMCTBa TEI, ¢H3H‘I€CKHE ABJICHHS H l'[pO]_lCCCI:I

| HMCIIOJIB3Ysl HM3Y4YeHHBIC 3aKOHBbI, IIPH J3TOM JaBaTb CHOBECHYIO‘

|
| 1.5
! dbopMynHpoBKY 3aKoHa M 3alMCBIBaTh €ro  MaTeMaTH4YecKoe

BBIpQXKEHHE

OOBSICHATE (DHSH‘{CCKHB SIBJICHHA, ITPOLECCHI H CBOMCTBa TEJ, B TOM
HHUCJIE H B KOHTEKCTC CHTyaIIHﬁ NPaKTUKO-OPUEHTHPOBAHHOI'O

Xapakrepa: BBIABIITH IIPHYMHHO-CICACTBEHHBIC CBiA3H, CTPOHTD |

o0bscHeHHe M3 1 — 2 JIOrMYeCKMX INaroB ¢ omopoid Ha 1 — 2
M3yYeHHBIX CBOHCTBA (DH3MYECKHX SBJICHHM, DU3NISCKUX 3aKOHA MIIH |

3aKOHOMEPHOCTH

|
1.7 pemarb pacuy€THble 3amadd B 1 — 2 nencmuﬂ HCI'[OJ'IBBYS! 3aKOHBI H |




| | QJOPMYIILI, CBA3BIBAIOIIIHE (l)HSPI‘IeCKHC BEJIMYHHBI. HA OCHOBE aHAIH3a |

YCIIOBHSl 3alaud  3alHChIBaTh KpPAaTKOE YCIOBHE, MOJCTABIATH |
| dbusnueckue BeTUUMHBI B GOPMYITBI M IPOBOMTE PACUETHI, HAXOIUTD |
; CIPaBOYHBIE JaHHbIC, HEOOXOAUMBIE /ISl PEelIeHUs 3a/1a4, OLlEHUBATh

PEATHCTHYHOCTDH HOHy‘leHHOﬁ CbH3quCKOﬁ BCJIHYHHBI

pacio3naBaTrhb HpOﬁHeMI:I, KOTOpBIE MOJKHO pPEIIHTL IIPH ITOMOIIH

(I)PISH'-leCKHX METOJOB, B OIIMCaHWHU HCCJIECOOBAHHA BBIIEIATH

1.8 IpOBEpsieMOE  NpPeIrojoKeHue  (TUmoresy),  pasnuyate  H
HHTEPIPEeTHPOBaTh IOIyYEHHBIA pe3yiabTaT, HAaXOJUTb OLIMOKH B

XO0J€ OIIBITA, AEIATh BBIBOJLI ITO €TI0 pe3yJIbTaTaM

[IPOBOJHTE OIBITEI IIO H36HI'0,ELGHHIO CI)HBHT-ICCKHX SBJICHUH WA

19 ¢u3Hueckux  CBOMCTB  Tem:  (OPMYIHpPOBATH  NPOBEPSEMbIE

| IIPEAIIOIOKCHH A, coﬁnpan, YCTaHOBKY Hu3 NPEIIOXKEHHOI'O

000py10BaHus, 3aUCHIBATh X0/ ONbITa U (JOPMYIHPOBATH BEIBOIBI

BBIIOJIHATE MPSAMBIE H3MEPEHHS C HCIOJB30BAHHEM aHaJIOTOBBIX H

1.10 Uu(pOBBIX NPUOOPOB, 3aMMCHIBATE OKA3aHHs NPUOOPOB C YYETOM |

3a/laHHOM aOCOFOTHOM MOTPeIHOCTH H3MEPEeHUH

[OPOBOJUTL  HCCIEJ0BAHME  3aBMCHMOCTH  OJHOM  (H3MYECKOH

BE€JIIHYHUHBI OT ,E[pYT‘Oﬁ C HCIIOJIE30BaHHEM IIPAMBIX H3MepeHHﬁ,

y4JacTBOBaTh B IUIAHUPOBAHHH y4eOHOTO HCCIEeIOBaHUS, coOmparhb
Ll YCTaHOBKY H BBIIOJIHATE U3MEPEHUS, ClIe/ys NIPEUIOKECHHOMY IIIaHy,
(uKcupoBaTh pe3yJabTaThl MOJYYEHHOW 3aBHCHMOCTH (DU3HYECKHX
BEIMYHH B BH/IE IIPE/UIOKEHHBIX TAGMHAILl M rPadUKOB, [IeaTh BHIBOJEI |

IO pe3yJIbTaTaM HCCIIENOBaHUA

IIPOBOJIUTE KOCBCHHBIE HM3MEPCHUA q)muqecmx BCIIUYHH, CJICAY:
1.12 l'[pClIJTO)KCHHOﬁ HHCTPYKIHHU: IPU BBIITOJTHEHHH HSMepeHHfi COGHpaTb
SKCIEPUMCHTAIIBHYID YCTAHOBKY H BBIYHCIATL 3HAYCHHC HCKOMOI

BEJIHYHHBI

cobmonare mpaBWia TeXHHKHA Oe30macHOCTH TIpH pabore ¢

1.13

1abopaTOpHEIM 000PYIOBAHHEM

YKa3eIBaTh  IIPHHIIUIIBI IEeUCTBUSL HpHGOpOB H TEXHHYECKHX |

YCTPOMCTB, XapaKTepH30BaTh TIPHHIMIBI JEHCTBHS H3Y4YECHHBIX

1.14 _ npuOOpOB M TEXHWYECKHX YCTPOMCTB C MOMOINBI0 MX ONHCAHHSA,
UCHONB3yss 3HAHUS O CBOWCTBAX (U3UYECKHUX SBICHHH H

HeoOXoquMble GU3HYSCKHe 3aKOHBI U 3aKOHOMEPHOCTH




1.15

1.16

HpHBO}IHTb npumepm (HaXO,[LHTI: HHd)OpMaLIH}O 0 npnmepax)
IIPaKTHYECKOTO HCIIOJIB30BaHMS (PH3UYECKUX 3HAHUH B ITOBCEIHEBHON

KM3HH JUis  oOecrieyeHHS 0€30NaCHOCTH IpU  OOpallleHUH ¢

HpHGOp&MH H TEXHHYECKHMH YCTPOﬁCTBaMH, COXpaHCHHS 310POBbA H |

cobmoneHus HOPM 3KOJIOTHYECKOT0 MOBEICHUA B OI(py}KElIOH.ICf"I Cpenc '

OCYIIECTBIIATH 0T60p HCTOYHHKOB PIH(bOpMaI_[I/IH B CCTH I/IHTCpHCT B
COOTBETCTBHHM C 3aJaHHBIM IIOHCKOBBIM 3aIllpocOM, Ha OCHOBE
UMEIOLIMXCS 3HAHUHA H HYTEM CpaBHEHHS pPasIMYHBIX HMCTOYHHKOB
BBIICIATE PIH(I]O]JM&I_IH}O, KoTOpasd SBJIACTCA HpOTHBOpCf{HBOIL;I HIIH

MOJKET ObITh HEIOCTOBEPHOM

1.17

HAay4YHOIOIYJISIPHYIO ~ JIUTEpaTtypy  (H3MYECKOro  COAEpPIKAHHUSI,

CIPAaBOYHBIE MaTepuaibl, pecypchl ceTH IHTEpHET, BIaleTh |

HpHéM&MI/I KOHCIICKTHPOBAaHHA TCKCTA, IIpCOﬁpaSOBaHPIﬂ HH(bOpMaLIHH

M3 OJIHOM 3HAKOBOM CHCTEMBI B APYTYIO

COBH&B&TB COGCTBCHHI)I& Kp&TKHe IMHCBMCHHBIC M YCTHBIC cooOIeHuUst

Ha oOcHOBe 2 — 3 WCTOYHMKOB HHGpOpMaNuH (GU3HYECKOTO
COJIEp)KaHHsl, B TOM YHCIIe MyOTHYHO AenaTh KpaTKHE COOOMIEHHsS O
pe3ynbTaTtax INpPOEKTOB HIM Yy4eOHBIX HCCIEOBAHUM, IPH 3TOM
IPaMOTHO HCIOJIB30BaTh M3Y4YEHHBI MOHATHHHBIA anmapar Kypca

@Hsrﬂm conporsomlarb BBICTYTLIIEHHE rlpeseHTauHeH

1.18
|

1.19

HCIIOJIB30BATh pu BBIMTOJTHEHHH yqeﬁﬂmx 3a/1aHui

!

IIPH BBINIOJIHCHHH }"IeﬁHbIX IMPOCKTOB H HCCIIeAOBaHUM pacnpeacisaTh |

0053aHHOCTH B Ipynne B COOTBETCTBHH C IIOCTABJICHHBIMHU 3aJadyaMH,
CIEMHUTh 3a BBIIOJHCHHCM IIJIaHa ,IIEﬁCTBHﬁ, aI€KBAaTHO OLICHHBATb
COOCTBEHHBII BKJIa4 B JC€ATCILHOCTH TI'PYIIIBI, BBICTPaHBaTh

KOMMYHHKATHBHOC B3aUMOJEHCTBHE, YYHThbIBasA MHEHHE

8 KJIACC

NpPOBEPSEMOro |
pesyabrara

— _ —

OKpY’KaIOUIHUX

HponepneMble NpeaIMETHBIE pe3yJabTaThl 0CBOCHHH OCHOBHOM
06pa3OBaTeJIbH0i7l nmporpaMmMsl OCHOBHOI'O o0mero oﬁpaaonamm

1.1

HUCIMOJIL30BaTh MMOHATHSA

1.2

paszanb SABJIICHHUS 110 OIIMCAHHIO HX xapaKTeprlx CBOHCTB H HEI.




1.3

1.4

OCHOBE OIIBITOB, IleMOHCTpprK)L[lHX NaHHOE Q)Haﬂqecxoe SIBIICHUE

pacro3HaBaTh IIPOABICHHE H3VUEHHBIX CI)H3H'-IBCKHX SIBIICHHUU B
OKpPYXaroleM MHpE, B TOM YHCIIE (pH3PI‘-ICCKHe SABJICHUA B IIPUPOJE, |

IIpHA 3TOM NEPCBOAWUTH MPAKTHUYCCKYHO 3a1a4y B Y‘I66Hy}O, BBIIEIATH

CYIICCTBCHHEIC CBOMCTBA (HpHSH&KH) (bHBH‘IeCKHX SIBIICHHH

OIMACBEIBATE H3YYCHHBIE CBOMCTBA Tel H CIJH3H'-IGCKHG SABJICHUS,
HCIIOJIB3YA ¢H3H‘-ICCKHC BE€IIMYHHBI, IIPHA OMNHCAHHH IIPABHIIBHO
TPaKTOBaThb (I)HBI/I‘IBCKHﬁ CMBICJI HCIIOJIB3YEMBIX BEJIMYHH,

0003HauCHHUS ¥ SAUHUIE] PU3NUECKUX BEIMYMH, HAXOAUTH (POPMYJILL,

CBS3BIBAIOLIME JIaHHYIO (DU3MYECKyI0 BEIMYMHY C JAPYIHMHA
BEJIMYMHAMH, CTPOMTh TIpadWKH  HM3YYCHHBIX  3aBHCHMOCTEH

¢)H3H‘JCCK_HX BCIIMYHH

1.5

XapaKTCpH30BaTh CBOMCTBA TEI, li)l']BH‘-ICCKHe SABJICHHS H TIPOLECCHL,

HCIOJIB3ysA M3YYEHHBIC 3aKOHBI, IIpH 3TOM [JaBaTbk CJIOBECHYIO
@OpMYHHPOBK}’ 3aKOHa H 3allichiBaTb €ro MaTeMaTHYECKOC

BbIPpaKEHUE

1.6

00BACHATH (bnél_{qecme IIPOLIECCHl U CBOMCTBA TEJ, B TOM YHCIE U B |
KOHTEKCTE CHTYalUHH IPaKTHKO-OPHEHTHPOBAHHOTO  XapakTepa:
BBISIBIISITH IPHYMHHO-CIIEICTBEHHBIE CBSI3U, CTPOUTH 00bsCHEHUE U3 1 |
— 2 JOrMYecKHX MIaroB ¢ MOMOIIBIO 1 — 2 M3y4EeHHBIX CBOWCTBA

Q]HBH‘IGCKHX SIBJICHUI, (bPIBHT-ICCKHX 3daK0Ha UJIH SaKOHOMepHOCTH

L7

pelaTb pEI.C'-IETHbIC 3a7adM B 2 — 3 J.IeHCTBHﬂ. HCIIOJIBE3YA 3aKOHBI H

(bopmytbl, CBSI3BIBatOIIUE (PU3NUECKHE BEIHUYNUHBL: HA OCHOBE aHATH3a
YCIIOBHSI 3a/Ia4H 3alIUChIBaTh KPATKOE YCJIOBHUE, BBIIBIISATH HENOCTATOK |
JNaHHBIX JUIS pEIICHHS 3aIa4yd, BHIOHMpaTh 3aKOHBI ¥ (DOPMYJIBL, |
HEOOXOMMbIE Ans € pelleHHs, IPOBOJAUTL Pacy€Thl U CPaBHUBATEH |
MOJyYEHHOE 3HAYeHHWE (DPU3HUECKOM BENMUMHBI C H3BECTHBIMH |

JaHHBIMH I

1.8

pacro3HaBaTh npoﬁnemm KOTOPbIE MOKHO peumrb pu l'[OMOLl[H|

¢H3HT-ICCKHX METOH0B, MCIIOJIB3YA ONTUCAHHE HCCIICNOBAHUSA, BBIICIISITh
IIPOBEPACMOE MPEATIONOXKECHHUE, OICHWBATE IIPABHIIBHOCTE HNOPAIKa

IIPOBEACHUA HCCIICO0BaHHUs, N€IaTh BHIBOIbI

IIPOBOAUTE ONBITHI 10 HAOIIOJEHUIO (buanqecxﬂx SIBIIEHHN WM

¢usngeckux  cBoiicTB  Tem:  (GOpMyIHpoBaTE  IPOBEpAEMbIE

NPEIIONIOKEHHs, CcoOMpaTh  YCTAHOBKY M3  IPEMIOKEHHOIO




|
| OGOPYIIOBaHHH OIKCHIBATDH XOJI OIBITA U cbopmynupoaa"rb BLLBO,I[I:I
i
|

BBINOJIHSATE IIPSIMBIE H3MepeHHﬂ C HCIOJIB30BAHMEM aHAJIOTOBBIX
1.10 IprOOPOB U JAaTUUKOB (PU3MUECKUX BEIWYMH, CPABHMBAThH PE3yIbTaThI

HBMBPCHHH C Y‘IBTOM 3aJaHHOMN aﬁcOJ'[IOTHOH IIOTpeHIHOCTH

|
|
‘ ITPOBOOHUTH HCCIICJOBAHHE 3aBHCHUMOCTH OITHOM CbHBH‘ieCKOH
|
|

BEIMYMHBI OT JPYrod C HCIOJIb30BaHHEM TMPSMBIX H3MEPEHHUIH: |
IJIAaHUPOBATh HCCJIEI0OBaHWE, COOMpATh YCTAHOBKY M BBIIOJHSATH
HU3MEpPEeHus, Cleays TpPeIIOKEHHOMY  IIaHy, (HKCHPOBaTh |
| pe3yIbTaThl MONYYEHHOHW 3aBUCMMOCTH B BHJe Tabmum U rpaduKoB,

JACNaTh BBIBO,E[BI o pe3y.}'[LTaT'dM HCCJ’ICI{OB&HHH

IIPOBOOUTE KOCBEHHELIE HU3MEPECHUA (1)1‘13 HYCCKHX BCIIHYHH:

IIJIaHKUPOBAThL U3MEPEHUS, COGHpaTL OKCIIEpHMEHTAJIbHYIO YCTaHOBKY,

| LE Clielyss TNpPEIIOKCHHON MHCTPYKIHUH, W BBIYUCIATH 3HAYCHHE |
BEJINYIMHBI
{13 | _coﬁmonaTh NpaBUlia TEXHHKH Ge3omacHoCTH npu pa60Te c
' - ‘ nabopaTopHEIM 000pYI0BaHHEM
l ‘ XapaKTepH30BaTh np;ﬁ;mnm _,HeHCTBHSl HSquﬁ;IHX npnﬁopSB_ U
| 114 TEXHHYECKHX YCTPOHCTB C ONOPOH HAa HMX ONMCAHHS, HCHIOIB3YS
: - 3HaHUSA O CBOMCTBaX (DM3MYSCKHX SIBJICHHH MW HEOOXOIMUMBIE
7 (usHYecKre 3aKOHOMEPHOCTH
pac;03HaBaTb HI;)CTBIC TeXHHueCKHe ;:’_[‘E)OHC'_I‘BEI. U H3MepHTe}IBHbIe |
IpuOOpPEI IO CXeMaM U CXeMaTHYHBIM PUCYHKaM, COCTaBIISATh CXEMBI
g 1:15 SJIEKTPUUECKHX IENe C IOCIeNOBaTENbHBIM ¢  [apajlieIbHBIM
l COeIMHEHHEM 3JIEMEHTOB, pas3iuuas YCJIOBHBIE 0003HaYeHHs
I— 3JIEMEHTOB IIEKTPHUYECKHX Ierei
HpHB_(;}l;TI: MIpUMeEpPHI (Hax;umb HHd)opmaumo_ c_) IpHUMeEpax)
_ | MPaKTUYECKOTO MCIT0JIb30BaHus (H3UYECKUX 3HAHUN B TTOBCEIHEBHOM
: 1.16 | KM3HH U1 oOecneyeHust Oe3omacHOCTH Ipu  OOpalleHHH c‘
|

|
NpHOOpaMU M TEXHUYECKHMH YCTPOHCTBAMH, COXPAHEHHS 3/J0POBBS H |

coOuoIeHHS HOpM SKOJIOTHYECKOTO TIOBENICHHS B oxpy;xaromeﬁ Cpeﬂe

OCYIIECTBIISATH OUCK HH(OpMALIUU (pﬂraneCKoro CONEP)KAHUS B CETH |
1.17 WurepHeT, Ha OCHOBE HUMEIOUIMXCS 3HAHWH M NIYTEM CpaBHEHHS
JIOTIOJTHUTENIBHBIX MCTOYHMKOB BBIICISATE HHGMOPMALHIO, KOTOpas

ABIIACTCA npomaopeqnson HJIH MOXKET OBITH HCJIOCTOBCPHOH

118 | HCIIOJIB30BAaTh TIPH  BBINOJTHEHHH Y'-IGGHBJX 3aMaHui Hayero-.




5 nonyfmpﬂylo nHTepaTypy (bHqueCKoro cofiepKaHusl, cnpaaoqﬂme j
Marepuaibl, pecypchl ceTH HTepHeT; BiIaieTh INpHEMAMH
KOHCIIEKTHPOBAHHS TEKCTa, mpeobpa3oBaHus WHGOPMALMK U3 OXHOH

3HAKOBOH CHCTEMBI B IPYTYIO

| co3/aBaTh cOOCTBEHHEIE THCLMEHHBIE U KpaTKHUE YCTHBIC COOGIIIGHH}I,

0006mmas uHGOpMALMIO W3 HECKOIBKHX MCTOYHHUKOB rbusﬂqecxoro;
19 COJIep)KaHUs, B TOM 4YHClIEe IyOJNMYHO IMpEACTaBIAThH pPE3yIbTaThl |

' IIPOEKTHOH HMJIM HCCJIEIOBATEILCKOM  JIEATeIbHOCTH, IIpH 3TOM!
| IpPaMOTHO HCIOJB30BaTh H3YyYEHHBIM MOHATHWHBIM armapar Kypca!

II)I/I3HKH COl'[pOBO)K,IlaTI: BBICTYILJICHHE npe3eHTauHeH

IIpH BBIIOJHECHHH yqeGme IIPOEKTOB H HCCHB,HOB&HHH (I)HSH‘-IGCKHX

MPOIIECCOB paclpeleiaTh 00S3aHHOCTH B I'PYIIE B COOTBETCTBHH C
MIOCTABJICHHBIMU  33/la4aMH, CJIEUTh 32 BBIIOJHEHHWEM IIIaHa
; 1.20 | JeHCTBAH M KOpPEKTHpOBaTh  €ro,  aJeKBaTHO  OLCHHUBATH |
| COOCTBEHHBIHf BKJIaJ B JESTEIbHOCTH TPYIIbl, BBICTPaWBaTh |
KOMMYHHKAaTHBHOE  B3aMMOJEHCTBHE,  TPOSBISIA  TOTOBHOCTD |

pazpelaTtb KOH(IMKTHI

9 KJIACC
i Kon ; B g - _;.___
| oposepsesioro | IIpoBepsieMble peMeTHBIE PE3YIbTATHI OCBOEHHS 0CHOBHOI
! . o0pa3oBaTeJbHOI IPOrpaMMbI OCHOBHOIO 061ero 06pa3oBanHus
| BeibTae | il St
' 1.1 | HCII0JIB30BAThH H3yqeﬂm,le HOHATHSA
= = — e = - —
! 12 | pastanL SIBJIEHHS TI0 ONMMCAHMIO MX XapaKTepHBIX CBOMCTB H HaI
| . | OCHOBE OIIBITOB, ,[[CMOHCTppr}O]l[HX JaHHOE (PU3MUECKOE SIBJICHHE '
_ = . g
I pacno3HaBaT1> IIPOSABIICHHE WU3YYEHHBIX (u3MyecKux SBIEHHUH B
! 13 OKpYIKaloIllEM MHpE, B TOM uucie (hU3UUYECKHe SBICHHUS B MPUPOJIE,
: IpA 3TOM IIEPEBOIUTH MPAKTUYECKYIO 3a1a4y B y4eOHYIO, BBIIENIATH
| CYIIECTBEHHEIE CBOHCTBA (npu:mafm) (u3HUECKUX ABIECHUN
OIUCHIBATH HsyquHmc cBOWCTBA Ten W _(ﬁ_n_auqecme SIBJICHUS,
| HCIOJIb3Ysl (DM3HYECKUE BENWYUHBL, TPH ONHCAHWHM IPABHIBHO
1.4 I TPaKTOBaTh  (PM3UYECKHH  CMBICI  HCIOJIB3YEMBIX  BEIIHYMH,
, 0003HaYCHNA U eJUHUIE] (PH3HUECKUX BEIMYMH, HAXOJUTb HOPMYIIEL,
| CBA3BIBAIOIIME JAaHHYI0 (U3MYECKYI0O BENHYMHY C JIPYTHMH




BEJIMYHHAMH, CTPOUTH TIpadUKM  HM3yYEHHBIX 3aBHCHMOCTeI?I]

(bHU3NUECKUX BETHYMH

1.5

1.6

1.7

XdpaKTepHu30BaTh CBOMCTBa Tell, (I)H3H‘IGCKH8 SABJICHHS M IIPOLIECCHI, !

UCTIONB3Ysi WU3y4YEHHBIE 3aKOHBI, IpPU OSTOM [aBaTh CJIOBECHYIO |
GopMymHpoBKy 3aKkoHAa W  3alMCHIBATE €r0  MaTeMaTHYECKOe |

BBIpaKEHHE

00BSICHSATD (bHBI‘I‘IECK_HC nporeccsl U CBOHCTBa T€JI, B TOM YHHCIIE H B

KOHTCKCTE cmyaunﬁ MMPaKTUKO-OPUEHTHPOBAHHOIO  XapakTepa: |
BBIABIIATE NPHYHHHO-CIICACTBCHHEBIE CBA3H, CTPOHTE o0BsICHEHHE U3 2 |

— 3 JIOTMYeCKHX IIaroB ¢ MOMOINBK 2 — 3 H3YYCHHBIX CBOMCTBA |

CI)HBHHECKHX SIBJICHUH, (1)H3H‘-ICCKI-1IX 3daKOHa HJIH 3aKOHOMEPHOCTH

pemaTh pacu€THbBIE 3a/laud (OIMHparolipecss Ha CHCTeMy u3 2 — 3

| YPaBHEHHi), HCIONB3ys 3aKOHBI M (HOPMYJIBL,  CBS3BIBAIOLIHE
¢uspyeckne BeNTMUYMHBI Ha OCHOBE aHaIW3a YCIOBHS 3aJadd
3alMChIBAaTh ~KpPAaTKOe YCIOBHE, BBIABIATE HENOCTAIONIME  HIIH
U30BITOYHBIE JIaHHbIE, BRIOMPATh 3aKOHBI U (OPMYIIBI, HEOOXOAUMBIE
IJisi PEIICHHUS, NPOBOAUTH PAcyYETHI W OLEHHBATL PEATUCTHYHOCTD

HOJIy4EHHOTO 3HaYeHNUSI (PU3HYECKON BETHYMHEI

1.8

pacno3HaBaTh l'IpOGJIeMbI, KOTOpBEIE MOXHO PpCIIWTL IIPpH TIOMOINTH |
|

[1)H3H‘1€CKH}( METOOB, HCIIONIB3YA OIMHCAHHWE HCCJICIOBAHHS, BBIIOEIATH |
|

IIpOBEpsAEMOE TMPEAINOJIOKEHHE, OIICHHBaTh IIPaBHIBHOCTH nopsmfca!
NPpOBEICHUS HCCACOOBaHHWs, [HOEjlaTb BBIBOJIBI, HMHTEPIPETUPOBATH

pe3ynbTaThl HAOMIOAECHHIA U OIBITOB

1.9

IOPOBOIUTE OIBITEl MO HAOMONEHUIO (UIUYECKUX SBICHUN HIIH
(u3pYecKuX CBOMCTB Tel: CaMOCTOATENBHO COOMpATh YCTAHOBKY M3

130BITOYHOTO HabOpa 00OpYNOBaHWs, OMMCHIBATL XOJI OIBITA M €r0

pe3ynbTaThl, POPMYIHUPOBATEH BEIBOIEI

MPOBOAWTE IIPH HEOOXOOMMOCTH CEPHI0 TPAMBIX H3MEPEHHIH, |
OIIpelieisAs CpelHee 3HAaYeHHWe H3MepsAeMoi BelM4YHHBI ((oKycHOe
paccTosiHue coOuparoieii 1uH3b1), 000CHOBBIBATH BEIOOpP cmocoba |

M3MEPEHUs (M3MEepPUTEILHOr0 Iprubopa)

NPOBOJHTh HCCIIEAOBAHHE 3aBHCUMOCTEH (1)H3PI‘-ICCKHX BEIIMYHUH C |

HCIIOJIE30BAHHEM MPSIMBIX H3MepeHHﬁl IIAHAPOBAaTE HCCIEIOBAHUE,

|
|
|
I CaMOCTOSTENIbHO CcOOMpaTh yCTaHOBKY, (HMKCHPOBATH pE3yIbTaTHI |
|

IIOJIyquHOﬁ 3aBHCHMOCTH CIJPBH‘-IGCKPIX BEIMUYMH B BHAE TaOIULM |




1.12

rpaHKOB, JeIaTh BHIBOBI 110 Pe3yIbTaTaM HCCIe0BaHHs

ndeonmb KOCBEHHBIE  HW3MEpeHHs  (U3UYECKHX  BEIUYMH: |
[JIAaHUPOBATh U3MEPEHHUS, COOMpATh HKCIEPUMEHTAIBHYIO YCTAHOBKY
U BBIIOJHATE HM3MEPEHHS, CleAys Ipe/UIOXKEHHOM HHCTPYKIIHH,
BEIUHCIATL 3HAUEHHWE BEJIWYMHBEI M aAHAIW3UPOBAThL IIOJYYEHHBIE

Pe3yJIbTaThI C YYETOM 3a/JaHHOM MOrPEITHOCTH H3MEPEHUHI

1.14

co0rofaTh TpaBHIa TEXHHKH ©Oe301acHOCTH TpH pabore ¢

nabopaTopHbIM 000py10BaHHEM

pasnnyath OCHOBHBIE NPH3HAKM H3Y4YEHHBIX (DU3UYECKHUX MOEIIEH:
MaTepuasibHas TOuKa, abCOMIOTHO TBEPJOE TENI0, TOUEUHBIH HCTOYHUK

CBETa, JIy4, TOHKas /IHWH3a, IJIaHeTapHasd MOJEJIF aToMa, HYKJIIOHHas

MOJE/Ib aTOMHOIO Aapa

1.15

XapaKTEpU30BaTb TPHUHITHITEI JeicTBUS H3YUEHHBIX IIpHGOpOB b5t

TEXHHYECKUX YCTPOMCTB C ONOpPOH HA MX ONHCAHHA, HCIO0JIb3Ys
3HaHUS O CBOWCTBaX (JU3MYECKUX SBJICHHH M HEOOXOIHUMBIE

¢H3H‘ICCKI/IC 3dKOHOMEPHOCTH

1.16

HCHONB30BATS CXEMBI M  CXEMATHUHBIC PHCYHKH ﬁsyquHHx
TEXHUYECKUX  YCTPOMCTB, H3MEPHUTEIBHBIX ~ NpPUOOpPOB |
TEXHOJIOTHYECKUX TIPOLIECCOB TNPH PEIICHHH Y4eOHO-NPAKTHYECKHX
3a71a4, ONTHYECKUE CXEMBI JUIA TOCTPOSHUS U300paKeHHH B IIIOCKOM

3epKajie U coOuparolei TuH3e

1.17

OPUBOAWTE [PUMEPH (HAXOAWTh HMHQPOPMAMIO O IIpHMepax)

[PaKTUYECKOTO HCIIOIB30BaHUS (PU3MUECKHUX 3HAHUM B ITOBCEIHEBHOM |
KU3HM Juis  obecriedeHnss 0e30mMacHOCTH pu  OoOpameHuu ¢
npubopaMy U TEXHHYECKHMH YCTPOHCTBAMHU, COXpaHEHUS 3/10POBbs H |

coOmoneHus HOPM 3KOJIOI'HYECKOro NOBEICHHS B OKPY)KaIOHleﬁ cpeae

1.18

OCYIIECTBIIATH TIOHCK Hﬂcbopméimn -f-])_ﬁénqécxoro conepx{-amm B CETH
UnTepner, camocTosTenbHO (OPMYIMpYs TOHCKOBBIM  3aIpoc,
HAaXxOJWTh IYTH  ONpEIeNeHUS  JOCTOBEPHOCTH  IOJIyYEHHOU
MHOOpMALMM HAa OCHOBE HMEIONIMXCS 3HAHMH M JIONMOJHHMTEIBHBIX

HCTOYHHKOB

WCIOJNB30BaTh IPH  BBINOJHEHWM Y4YEOHBIX 3aJaHuii  HAy4dHO-

HOMYJISIPHYIO JIUTepaTypy (HU3WYECKOTO COIEpHKaHHs, CIPaBOYHBIE

MaTepuanbl, pecypcel cetu VHTepHer; BiIajeTh IpuUEMaMu

KOHCIIEKTHPOBaHUS TEKCTa, rpeobpaszoBanus HH(POpMALMU U3 OIHOH




3HaKOBOH CHCTEMEI B ApYryr

1.20

1.21

003,&31_3&'1‘}.» COGCTBEHHBIE MHCHMEHHBIE H YCTHBIE COOOLICHUs Ha
OCHOBE HH(OpPMAllM¥ M3 HECKOJBKHX HCTOYHHKOB (PU3HYECKOIO
CONEpKaHMsl, MyOJIMYHO NPEJCTABINTE pPe3y/IbTaThl MMPOEKTHOH HIIN
HUCCIEIOBATE/IbCKOM  JESATENbHOCTH, HIpH  3TOM  I'PaMOTHO
MCII0JI30BaTh U3YYEHHBINA MOHATUHHBIA anmnapar W3y4aeMoro pasjeia
(GM3MKH MW CONpPOBOXKAATh BBICTYIUICHHE MpE3eHTAlUell ¢ yd4ETOM

0COOEHHOCTEH ayIMTOPHH CBEPCTHHKOB

ﬁpn BBINIOJIHEHHM Y4YeOHBIX TPOEKTOB M MCCIIEIOBaHHUI ¢H3qu¢knx
IPOIECCOB pacnpelensaTh 003aHHOCTH B TPYIIIE B COOTBETCTBUH C
IOCTaBIIEHHBIMU 3aJadyaMH, CIEIWTh 34 BBIIOJHEHHEM ILIaHa
NEHCTBHM M KOPPEKTHPOBATH  €ro, aAeKBaTHO  OLEHUBATh
COOCTBEHHBIH BKIA B JEATENBHOCTH TPYIIbI, BBICTPAaHBaTh
KOMMYHHKATHBHOE  B3aHMOJIEHCTBHE,  INPOSIBJIAS  TI'OTOBHOCTB

pasperaTh KOH(IHKTHI




ITPOBEPSIEMBIE 3JIEMEHTBI COAEPXKAHUSA

7 KJIACC

K_ou _ Koxa
~ pa3iena | sieMeHTa 5
@HBHKA U EE POJII) B HOBHAHI/IH OKPYXAIOILIET'O MHUPA

Hponepnemue JIEMEHTBI COACPKAHUNA

. Ommxa - Hayka O mpupoje. SIBreHus npupom,r
1.1 : du3pyeckue SABICHHUS: MEXAHHYECKHE, TEIUIOBEIE, |

| JJICKTPHYECKHE, MAarHHTHBIE, CBETOBBIE, 3BYKOBEIE

@usnveckue BenuuuHBL V3Mmepenume —(QH3MYECKHX
1.2 . BenuyuH.  @usnueckue npubopel. IlorpemnocTs

U3MEpPEHHIA. Memynaponﬂaﬂ cHCTEMA € HHHII !

ECTGCTBCHHOH&Y‘IHBIH MCTOII ITO3HaAHU A H&GJ’I}O,E[BHHC

13 TIIOCTaHOBKa HAY4YHOT'O BOIIpOCA, BBIIBHIKCHHE THIIOTE3,
1 SKCIICpUMEHT 1[I0 IMPOBCPKE THIIOTE3, 00BsCHEHHE

Ha0III0JaeMOro SBIICHHUS

1.4 Omnucanue Gpu3nyeCcKUuX ABIECHHUM C IIOMOIIBIO MOIETEH

IIpakTuyeckue paboTHI: |

###Parf##/13MepeHne pacCTOSHHIA.

###Par###lI3mepenre 00bEMa JKHAKOCTH MW TBEPIOTO |

1.5 . Tena.

| #H#Par###Onpeenenne pasMepoB MaIBIX Tell.
###Par###lI3meperne  TemmepaTypbl IpH  IIOMOIIH

I JKHIKOCTHOI'O TEPMOMETpA H JaTYhKa TeMIIEpaTyphl

HEPBOHA'—IAHBHI)IE CBE,HEHI/U{ O CTPOEHUU BEIJ.IECTBA

###Par###CTpoeHHe BEIEeCTBA: aTOMBI U Monexynm HX

2. pasMeppl.  OnOBITBL,  JOKa3bIBAIOLIME  JUCKPETHOE

CTPOCHHUE BELIECCTBA

2 : ###Par###,[[nmxenue qac;nu BemectBa. Caa3b

22 CKOPOCTH  JBHMJKEHHS YacTHI[ C  TeMIepaTypoi.

bpoyHoBckoe aBmkenue, aubdy3us

| 23 Bzaumopeiicteue YaCTHII BE€UIESCTBA: MMPHTAXKCHHUE H

OTTaJIKUBaHHE




2.4

A — —

#i#Par#t## ArperaTHple COCTOSIHHS BEIIECTBA: CTPOCHHUE |
rasoB, JKHAKOCTEH M TBEPABIX (KPUCTAUIMYECKUX) TEIL |
B3auMOCBsI3b MEXK/y CBOMCTBAMH BEINECTB B Pa3HBIX
arperaTHeIX COCTOSIHUSX M MX ATOMHO-MOJEKYISPHBIM

CTPOCHHEM

Ocobennoctu arperaTHHx COCTOSIHHH BOJIBI

2.6

JIBI/I)KEHHE H BBAHMO,[[EI/ICTBI/IE TEJI

Hpal(mqecme pa60'rh1.
#i##Par###0OueHka auameTpa aromMa METOJ0M psifioB (¢ i
HCIob30BaHHeM (oTorpaduii).

###Parf##O0neiTel 1m0 HaOMIOAEHWIO  TEIUIOBOIO |
pacIIMpeHHs ra3oB.

##Par###0nbIiTel 10 OOHApPYKEHHIO OCHCTBUS CHII

MOJIEKYJISIPHOTO IIpHT)I}KBHHH

- Mexanudeckoe JIBHKEHUE. PaBnomepHOe %}
' HEpaBHOMEPHOE JBUKEHUE
###Par###Clcopocm Cpgm{sm -CKOpOCTB IpU
3.2 HEPaBHOMEPHOM JIBI)KeHHH. Pacu€T myTw U BpEMEHH
JIBYDKCHHS
: | SIpneHue WHepHHH. 3aKOH HHEPIUH. B3aHM0neﬁCTBHe
3.3 | TeJl KaK NMpHYMHA U3MEHEHHS CKOPOCTH IBUIKECHHS TEIl.
_ Macca kak Mepa HHEPTHOCTH Tela
34 i ###Par###HJIOTHOCTL BemecTa. CBa3b HHOTHO(:.TH c
' ! KOJIMYECTBOM MOJIEKYJI B eIMHHIE 00BEMa BelecTBa
35 | Cuna xak }_(a;_a“KTepI/ICTHKa B3aUMOJICHCTBHS TEl
36 i Cuna ynpyroctu u 3a1{0H. I'yka. W3mepenue CHITBI ¢
’ | NOMOIIBIO MHAMOMETPA
5% o #—##Par###ﬂBﬂeHHe_TﬂFOTCHH; %} c;1_11;1 Tsokectd. Cuita
’ . TSDKECTH Ha JApYrux IuaHerax. Bec Tena. HeBecoMmocThb
3.8 [ ) Cnna TpeHus. Tpenue cxoﬁ&ém/m U 'I'pEH'PIC ITOKOSL.
' | Tpenue B pupo/ie U TEXHUKE
3.9 i HHHPar##ECriokenHe cHII, H&HpaBHCHHB_LX 0o OJHOH
i | npsmoii. PapHoelicTByOIIas CHII
310 " e

[IpaxTrdeckue paboTeI:




OHpelleJ'IEHHe CKOpPOCTH paBHOMEPHOIO  IBHIKEHHS

(mapupka B JKHIKOCTH, MOJENH  3JIEKTPUYECKOTrO
aBToMoOmiIs u Tak jgaiee). OmnpeneneHue cpenHeH |
CKOPOCTH CKOJbXEHHS Opycka WM IIapuka 110
HAKJIOHHOW miockocTH. OnpesieeHHe  IUIOTHOCTH

TBEPIOTO Tena. OnbIThl, JIEMOHCTPUPYIOIIHUE |

3aBUCHMOCTh pacTshKeHusi (Zedopmariuu) MpyKUHBI OT |
NPUJIOKEHHOW cuibl. ONBITEL, JAEMOHCTPUPYIOIIHE
3aBHCHMOCTH CHJIBI TPEHHSI CKOJIBXKEHHS OT Beca Tejla H

XapakKTCpa COIIPpHKACarOIIHXCs HOBCpXHOCTeH

311

312

Du3HYecKHe SBICHUS B MIPUPOIE: IPUMEDPBI IBIKEHHS C

Pa3iiIfdiHbIMH CKOPOCTAMH B JKHMBOI X1 HEXKHBOH npuponae,

IEHCTBUE CUITBI Ipemm B IIpHpOIlC H TEXHHUKC

Texnnueckue ycrpoucnaa JHHaMOMETD, HO,E[]I[HHHHKB |

,[[ABJIEHI/IE TBEPJIbIX TEJI, }KI/II[KOCTEI/I 1 TA30B

4.1

JlaBneHue TBEPAOro Tea. Crioco6Er ymeHLmeHHﬂ U |
I

yBeIIHT-IE’.HHﬂ JOaBJIICHUA

42

,Z[aBneHHe rasa. 3aBHCHMOCTh ,uaBﬂeHmI rasa oT OGLeMa

TEMIIEpPaTyphl

4.3

Hepe}laqa JaBJIICHHA TBEPJII:IMH TellaMH, XHOKOCTIMH H

razaMu. 3axoH [lackans. [ITHeBMaTHYEeCKHE MAIIUHEI

4.4

3aBHCHMOCTE JIABICHHS JKHAKOCTH  OT Ty OUHBL.

I'uppocrarnueckuii mapagoxc. CooOmarommuecs CoCyIbl.

Fmpaﬁnnqecme MECXaHH3MBEI

4.5

Atmocdepa 3emnu u atmocheproe gaBieHue. [IpHynHEBL
CYLIECTBOBAHMSI BO3IYyLIHOW 060mouk: 3emau. OmnbIT
Toppuuenu. 3aBUCUMOCTE aTMOC(HEPHOTO JABIECHHUS OT

BEICOTBI HaJl YPOBHEM MOPs

Hamepeﬂnc amoccbcpﬂoro nasienus. [lpubopbl s

M3MEPEHHS aTMOC(EPHOro AABJICHAS

I[eHCTBHe JKHUIKOCTH M ra3a Ha INOTPYKEHHOE B HHX
Teno. BerTankuBaromas (apXuMenoBa) CHIA. 3aKoH

Apxumena |

[InaBanue Ten. Bozgyxonnasanue




4.9

[IpakTHyeckue pabOTHI:

Hccnemopanne 3aBHCHMOCTH Beca Tela B BOJE OT

o0nEMa mMOrpy:XKEHHOH B JKHMJKOCTH 4YacTH Tela.
Omnpezenenne BHITATIKABAIOIIEH CHUIIBI, AEHCTBYIOLIEH Ha

Teno,  MOrpyxéHHoe B OkuakocTb.  [IpoBepka |

HE3aBUCUMOCTH BBITAIKHBAIOIIEH CHIIBI, NEHCTBYIOMIEH |

Ha TeJlO0 B JKMAKOCTH, OT Macchl Tena. OnbITHI,
JIEMOHCTPHUPYIOIHE  3aBHCHMOCTh  BBITAIKHMBAIOMIEH |
CHJIBI, NEHCTBYIOIIEH Ha TENO B XKMJIKOCTH, OT 00BEMaA
NOTPYKEHHOW B JKUJKOCTh YacCTH Tejla U OT IUIOTHOCTH '
JKHUIOKOCTH. Konctpyuposanue apeomeTpa HJIH
KOHCTpYMpOBaHHE  JIOJKM U  ompejaeneHue €€

TPy30M0IEMHOCTH

4.10

4.11

®uznyeckue ABIICHHA B npuponac. BIIUAHHE |

armocc]:epﬁor 0 JaBIICHUS HA XKHBOM OpraHusM, IiaBaHHe

pEIO

TexHuueckue ycTpoHCTBa: CcOOOMAOIHECS COCY/IBL,

YCTPOMCTBO BOJOMPOBOAA, THAPABIMYECKUH IIpecc,
MaHoMeTp, OapoMeTp, BBICOTOMEp, NOPIIHEBOH HAacoc,

apeoMeTp

PABOTA, MOIIHOCTb, SHEPT S

5.1 Mexanuueckas pabota
5.2 © Mexanuueckas MOIIHOCTh Bl T
53 0 _ [TpocTeie  MexaHU3MBI: pl:l;-lar;___ 610K, HAKIIOHHAS
' | TUIOCKOCTS. [IpaBuiio paBHOBECHS phlYara
54 i [Ipumenenue npasuiia paBHOBeCHﬂ_ i)brqara K OJIOKy
_ «30510TO€  TIPABHIION MGX&I—IHK_H. Koatﬂbﬁunem
3.5 I0JIE3HOTO JEHCTBHS MEXaHHU3MOB. [Tpocteie
! MEXaHU3MBI B OBITY U TEXHHKE
56 IoTeHnmanbHas SHEPTUN Tena,-nonHaToro Han.-Be]\;méﬁ
; T Kunernyeckas sneprus N .
B 58 TloMHAs MeXaHHYeCKas SHeprusl. 3aKOH HM3MEHECHHs H
' 5 COXpaHeHHs] MeXaHUUeCKOU SHEepPruH
I

[TpakTrueckue paboThl:




###Par###Onpez[eneHHe paﬁo*rbl CHJIBI TPEHHS an'
PaBHOMEPHOM JBFJKEHHH Tela II0 TOPHU30HTAlIbHON
MOBepXHOCTH. MccnemoBanue yCIOBHH  paBHOBECHS
pergara. Wsmepenue KIIJI HakIOHHOM MJIOCKOCTH.

H3}"1€HH€ 3aKOHa COXpaHeHHH MeXaHHYEeCKOH 3HCPFHH

CDHBH’-ICCKHG SABJICHHA B IIPHPOAEC: pr‘:laI'H B TECIEC

5.10
geJioBeKa
. 3. ¢ Texuuueckue yCTp;Z)P'ICTBa: pE;'-Igll" HO}IBH)KHB;{_ W
' 5.11 HEMO/IBUKHBIA OJIOKH, HAKIIOHHAS [UIOCKOCTD, NPOCTHIE
| | MEXaHU3MBEI B OBITY
8 KJIACC
‘ Kdﬂ | -Kon s i _ |
T~ . IIpoBepsiemMbie 3/1€eMEHTHI COEePKAHUS '
| - TEIUIOBBIE SIBJIEHUSA
i | OCHOBHBIE  TONOMKEHNS MOﬂéKyﬂﬂpHO-KHHeTqucxoﬁ
_ ‘ ok TEOPUH CTpOEHHsI BemecTBa. Macca H  pasMepsl
: | ' : Monekyn. OneITE, MOATBEPXKIAIOIMIME  OCHOBHBIC
| IIOJIO)KEHHSI MOJIEKYJIIPHOKHHETHUECKON TEOPHH
| , Mopemn  TBEpPJOrO, )KH,I![KOI"_O %} raaooﬁpasﬂoro ;
| ‘ 6.2 ' cocTosHHil BemecTa. KpucTamimdeckue W amMopdHbIE
' | Tema

| }7 | OBbsicHenHe CBOMCTB rasos, )KH,IH{OCTGH 31 TBepﬂ,Hx TEl
‘ ¢ 6.3 Ha OCHOBE IIOJIOKECHUH MOJIEKYIAPHOKHHETHICCKOM
| . TEOpUH
| b = I e S e L IJA
' | 6.4 | CvaunBanme Kammnﬂpume SBJICHHS

65 | Tennonoe_pa:ﬁ_l;ﬁ;ﬁ;ie U C)KaThe |

5k | Temneparypa. Cps3b Temneparypm co cxbﬁocmw
| ' | TEIIIOBOTO IBHIKEHHS 4ACTHIL
| = - S ot oy g R S PSP e
' i Buytpennsist sHeprusi. Crioco0bl H3MEHEHUs! BHYTPEHHER
_ ' SHEPrUH: Tenﬂonepeﬂaqa ¥ COBEpIIEHHE PadOTHI
‘ 6.8 BHL[BI Tennonepenaqn Tennonpda_d;{ocf; KOHBeKHPl}I_‘




H3ITYUCHHUC

KonuuectBo TCILIOTEIL VnenbHas TEIUI0EMKOCTB

6.9
| BEIIECTBA N
| £ 1p TemooOMeH H TEIUIOBOE paBHOBECHE. Y PAaBHEHHE
' TETUIOBOro OanaHca
_ _6 " [TnaBneHue u OTBEpIEBaHUE KPUCTATUINYECKUX BeiueCTB.
' . VY aenbHast TEMIOTA MIABIEHUS
| gk i ﬁapooﬁpmoaaﬂne u __ﬁ(;{,_ueﬁcaxrﬂx. HCHE_liC;éHHé. i
612 | Kunenne. VaenpHas Temiota napooOpa3oBaHMS.
‘ I 3aBHCHMOCTH TEMIEpPAaTyphl KUIEHHUS OT aTMOC(HEPHOro
: JTaBJICHHS
N g3 BIIakHOCTS BO3J1yXa
6.14 DHeprus TOILTUBA. Yﬁe_ﬁbﬂax TEIIoTa cropaﬁliﬂ
| HpHHI_{HH;I paﬁofbl TCl'-I_IIOBBIX ,E[Bnra'r_enei‘l KITJT
6.15 TeIUIOBOTO jBuraresis. TeruioBbie ABUraTeId M 3allUTa |
OKpYJKarloIel cpeibl
5§ aaKOH-COXpaHCHP-I}-l " -prCBéaﬁICHHH SHEPIHH B TEILIOBBIX |
' . mpomeccax
| Hpé&mecme paboTsi: o
| | #HHPar###0neITel IO 0OHApYXKEHUIO JeHCTBUS CHII |
i MOJIEKYJISIPHOTO TIPUTSIKSHHUS. i
###Par###0npITel  TIO0  BBIPAIIUBAHHIO  KPUCTAILIOB |
IIOBapeHHOM COJIM MJIM caxapa.
###Par###O0neITel M0 HAOMIOAEHHWIO  TEIIOBOIO
& 17 pacUIMpeHusl ra30B, HHUIKOCTEH ¥ TBEPABIX TEIL.

#H#Parf##Onpenenenne TaBneHUs] Bo3ayxa B OayuloHe
IITIPHUILA.

H#H#Par###ONBITE, IEMOHCTPHPYIOIHE 3aBUCHMOCTB
JaBJIEHUS] BO3JAyXa OT €ro obonéma M HarpeBaHus HIIH
OXJIKIEHUSI.

###Parf##] IpoBepka runoTe3sl JUHEHHONH 3aBHCHMOCTH

JUIMHBL CTONOMKA JKHIKOCTH B TEPMOMETPHYECKOMH




prGKe OT TeMIEPaTypEL.
##Par###Habmonenue H3MEHEHHUS BHYTPEHHEH
SHEPrHH Tejla B pe3y/bTare TeIulonepeaadd U paboThl
BHEITHHUX CHIL

###Par###ccneioBanie SIBIIGHHS TEIIOOOMEHA TIpH
CMEIIUBaHWH XOJIOIHON U TOpsiueil BOIBL.
###Par###Onpenenenne

MIOJIy4EeHHOTO BOJOM IIpH TeII00OMEHEe C HarpeThiM

KOJIHYECTBA TEILITOTEI,

METAJUTHYECKHM IIHIHHIPOM.

#f#Par###Onpeienienue  yIEIbHOW  TEIVIOEMKOCTH
BEIIECTBRA.

#i#Par##lccneoBanue npolecca UCIapeHus.
#H#Par###OnpeneleHne  OTHOCHUTENBHON  BIAKHOCTH
BO3/yXa.

#i#Parf##Onpenenenue yaeabHOH TENIOTHI ILIaBIEHHUS

IbJa.

6.18

6.19

e —— MIPUPOJIE: r[dBerHocmoe
HATSOKEHHEe W KanWUIApHBIE SIBJIEHHMA B IPHPOIE,
KPHCTAILTBI B nipupojie, usnydenue ComHla, 3aMep3anue
BOJIOEMOB, MOpcKue OpH3bl; 00pa3oBaHUE POCH], TyMaHa,

WHed, CHera.

Texnmyeckue ycTpoiicTBa:  KamMIUISIPBl, IIPHMEPEI
UCIIOJIb30BAHUS KPHCTAIUIOB, JKUIKOCTHBIA TEPMOMETD,

JaTYUK TEMIIEpATypel, TEpPMOC, CHCTEMa OTOIIJIEHHA

AOMOB, THIPOMETPEI, MCHXPOMETP, IIapoBasd TypﬁHHa, .

ABHI'aTE€JIb BHYTPEHHETO CI'OPaHHA.

SJIEKTPUUECKUE U MATHUTHBIE SIBJIEHUS

7.1

SHBI{TpHSaIJ,Hﬂ TEJIL. }_-[Ba poJa 3JIEKTPHYECKHX 3aps/10B

760

73

B3aumozeiicteue 3apshkeHHBIX Ten. 3akoH Kynona
(3aBHCHMOCTB CHJIBI B3aUMOJICHCTBHS 3apsHKEHHBIX TN OT

BEJIMYUHEI 3apAJ0B H paCCTOAHUA MEXKITY TeJIaMH)

OnexTpuyeckoe mone. HanpsykEHHOCTE 3JIEKTPUYECKOro

nons. [IpUHIUN CYHEepHO3UIIMH IEKTPHUECKUX MOJIEH




unayknun. [Ipapuno Jlenna

C-Jneﬁrporeﬂepamp. Cnocon MOJIY9eHHS
7.19 . SNEKTPHIECKON SHEPIUH. DJIeKTPOCTaHIIUH Ha

BO300HOBJISIEMBIX HCTOYHUKAX YHEPIHH
. IlpakTuyeckue paﬁc;bli - _ -

OnbIThI 110 HAOIOAEHUIO SIEKTPH3ALUH Tell MHIYKIHEN

U TIIPU CONPUKOCHOBEHHH.

Uccnenopanue JNeHCTBUS 3JIEKTPHYECKOrO II0JIE Ha
| MPOBOIHUKHU H JTUIIECKTPUKH.

i CGopka u mpoBepka paboThl JIEKTPHYECKOH LENH
| MTOCTOSIHHOTO TOKA.

W3mepenne U peryIMpoBaHue CHIIbI TOKA. .
| H3mepenue u peryIMpoBaHHE HANPSIKEHHS. |
| HccereioBadne 3aBUCUMOCTH CHIIBI TOKA, HIYIIETO Yepes
| PEe3UCTOpP, OT CONPOTHUBIEHUS PE3UCTOpA U HANPSHKECHUS
| Ha pesucTope. |
i OIBITEL, JIEMOHCTPHUPYIOIIHE 3aBHCHMOCTD
| SNIEKTPHUECKOr0 CONPOTHBIIEHHS NPOBOJHUKA OT €ro

7.20 JUTHHEIL, TUTOIIA A TTOTIEPeYHOro CEYeHHs ¥ MaTepHaa.

[IpoBepka TmpaBWiaa CIOKEHHS HATNPSOKEHHH IPH |
MOCIIE/IOBATEIbHOM ~ COEJMHEHHH JBYX PE3UCTOPOB.
[TpoBepka npaBuia Ui CHJIBI TOKa IPH MapajiebHOM
coequHenun  pesucropoB.  Ompezenernme  pabOTHI
5]IEKTPHYECKOr0 TOKa, MAYIIEro 4Yepe3 Pe3UcTop.
OmnpeneneHre  MOIIMHOCTH — JJIEKTPUYECKOro  TOKa,
BBIIENISIEMOl Ha pe3ucTope. McenenoBanue 3aBUCUMOCTH
CHJIBI TOKA, UAYIIEro 4epe3 JIaMIOouKy, OT HalpsDKCHHS |

na Heit. Onpenenenne KIIJ] narpesarens. Miccnenosanue

MAarHMTHOTO B3aUMOJIEHCTBHS IOCTOSHHBIX MAarHuTOB. |
M3yueHne MarduTHOTO TIOJISI IIOCTOSHHBIX MarHUTOB TIPH |
uxX oObeaMHEHWM W pasjeneHud. Hccnenosanue
JIeHCTBHS 2JIEKTPUYECKOro TOKa Ha MAarHUTHYIO CTPEIIKY.

OnbITel, JEMOHCTPHPYIOIIHE  3aBUCHMOCTH  CHIIBI |




B3aUMOJEHCTBHUS KaTyIIK{ ¢ TOKOM M MarHuTa OT CHJIBI |

TOKa H HalpaBJICHHI TOKAa B KaTYIIKE. I/I3yquHe

JEHCTBHST MarHATHOI'O IIOJISL Ha NPOBOAHHK C TOKOM.

Konctpyuposanune %} H3y4YCHHE paboThI
JJIEKTPO/IBUTATEIIA. W3mepenue KIIJ
JIEKTPOJABUraTeIbHOH  ycTaHOBKH.  ONBITBI 110 |

HCCIICJOBAHHIO SABJICHHA BHSKTPOMaI‘HHTHOI‘;I HHOYKIHH: |
HCClIe/IOBaHHEe H3MEHEHHM 3HA4YeHUsT U HampasJIEHHS |

HHIYKIITHOHHOI'O TOKa

721

122

®usuyeckne SBICHHUS B IIpUpOAE: JJIEKTPHYICCKHE

sBJICHUsT B  arMocdepe, SIEKTPUYECTBO  JKHUBBIX
OpraHu3MOB, MAarHUTHOE TIONIe 3eMIIH, ApEl( II0JIFOCOB,
POJIb MArHWTHOTO TIOJISE JUIS JKU3HM Ha 3eMIIe, TIOJISIPHOE

CHSIHHC

Texnuyeckue YCTPOMCTBA: 3JIEKTPOCKOI, aMIIEpMETp,
BOJIBTMETP, PEOCTAT, CYETUUK DIICKTPUYECKOH SHEPrHH,
3JIEKTPOOCBETHTEIbHBIE ~ NPUOOPHI,  HArpeBaTelIbHbIC

3EKTPOTPUOOpPEI (mpumepsI), JNIEKTPUYECKUE

IpeIOXPaHUTENH, 3JIEKTPOMATHUT, 3JIEKTPOIBUraTelb

TIOCTOAHHOIO TOKa, reHepaTop IMOCTOSHHOI'O TOKa

9 KJIACC

| Kon |

I .~ Kox snemenra
pasznena |

| |

‘ ' 8.1

| 82

. 8 =

8.3
| 8.4
|

" MEXAHMYECKUE SIBJIEHIST

[TpoBepsieMbI€ 3JIEMEHTHI COJIEPIKAHMUS ‘
|
|

MexaHudeckoe JIBHIKEHHUE. MaTepHaJ'lBHaﬂ TOYKA. |

Cucrema otcuéra

OTHOCHTENBEHOCTh MEXAHHYECKOTI0 JBHIKEHHUS

PaBHOMEpHOE IPSIMOJTMHEHHOE IBUKEHHE

##t#Parf##HepaBHOMEpHOE NPAMOIMHEHHOE IBIKCHHE.
Cpenusiss. ¥  MIHOBEHHas CKOpOCTh Tela IIpH

HEpaBHOMECPHOM ABHKECHHH




Yckoperue. PannoycxopeHHoe IPSMOTHHEHOE

8.5 |
| BIKeHHE
E 8.6 i ###_f’éf###c;aoﬁonﬂoe na,ueHH_e (_)HBITBI Tanmes
i ###Par###PaBHgM_epHoe JIBHXKEHHE TI0 OKpPYXHOCTH.
8.7 Ilepron u wactota oOpameHnus. JIuneinas u yriosas
CKOPOCTH. L[em*pocmemmemnoe YCKOpEHHUE
| 8.8 HCPBBIH 3aKOH ‘Heotoma _ N
8.9 I Bropoii 3akon 1 HefoToHa = |
i 810 —_ _Tpemﬁ 3aKOH Hefotona | m ]
| 8.11 ###Par###ﬂpnﬂunn cynepnosnmm CHTI _
| 812 Cuna YIIPYTOCTH. 3aKoH l“yxa _
!__ g1 4H#HPar##Crma TpeHHﬂ cula TPEHHs CKOHI:}KCHHSI,
| & | CHUIA TPEHHS OKOS, JIpyTHe BHH Tpemm |
g 14 ! 444Park##CrTa  TAKECTH W 3aKOH BCGMHpHOP(; ]
' TATOTEHUS. Y CKOPEHUE cnoﬁonﬂoro na,ueﬂuﬂ
' HBH)K;H_HG nnader  Bokpyr  Comnma.  Ilepsas
- . KOCMHYECKast CKOpocTh. HeBecoMOCTh M Ieperpysku
216 | PasHoBecHe MaTepPIaJII:HOH TouKH. AGCOTIOTHO mepng
. Teno
| __;_____m _ ##;Par###PaBno_éécne TBép}_IOT‘O Tena. (; BaKpE;I'[HéHHOﬁ _
| e | OChiO BpaleHHs. MOMEHT CHITBL. L[eHTp TSDKECTH
giig I/IMnym;:;ena_ Vsmenenue HMI'Iy.l'IbC& Hmnynsc cuibl il
8.1_9 _ | 3akon coxpaHeH;aﬂ UMITyIbCa
0 820  444Park##PeakTHBHOS TBIKCHAE
8.21 Méxéﬁnq_ecmﬂ pabota u MOIITHOCTB
| Paora cumn TSDKC;TH, YIIPYrOCTH, TPEHHS. Ca3b
522 SHEPruH ¥ paboThI |
o ey 893 N IiOTeHllP[aﬂI:Haﬂ _' 3;{epFH§1 _ Tena, IOJHATOrO  Haj '
, ITOBEPXHOCTBIO 3EMIIH
8.24 HOTeHuHéJIBHaﬂ :-)Hepl'H;I_C)KaTOﬁ I_I.p}f}KHHbI-
575 __.— P art## K e T e CKas ._:aHeprmI. Teoi:)ema ol
| | KHHETHYECKOU _arfepml-l _ i
#H##Par###3aKoH COXpaHEeHUSI MEXaHUYECKOUW SHEPIHH

8.26 :




8.27

[IpakTuyeckue pa60T51

OnpejeieHre cpeiHell CKOPOCTH CKOJbXEHHsI Opycka
WIM JBUKEHHs IIApHKA [0 HAKIOHHOH IIJIOCKOCTH.
OnpejesieHre yCKOPEHHsI Tela IPH PaBHOYCKOPEHHOM

IBHIKEHHUH T10 HAKJIOHHOM IJIOCKOCTH.

VccrieoBaHHE 3aBUCHMOCTH IIYTH OT BPEMEHM IIPH |
PaBHOYCKOPEHHOM JIBHKEHHHU O3 HadallbHO#i CKOPOCTH.
[IpoBepka THIOTE3bl: €CIH IPH PaBHOYCKOPCHHOM
JBIKEHHH 0€3 Ha4YaIbHOW CKOPOCTH IIYTH OTHOCSTCS
KaK psJ HEYETHBIX 4YHCEI, TO COOTBETCTBYIOIIHE
IIPOMEXKYTKHA BPEMEHH OJIMHAKOBBI.

HccnenoBanue 3aBUCAMOCTH CHIIBI TPEHHS CKOJIBKCHHS
OT Cuibl HOpMalibHOTO jaBneHus. OnpeneneHue
kodbdunrenta TpeHUs CKombKeHus. OnpezeneHue
JKECTKOCTH TpYXHHBL OmpeneneHue pabOThl CHIIBI
TpeHHWss T[pH pPAaBHOMEPHOM [BHXKEHHH Tena IO
rOPU30HTANBHOH MoBepxHOCTH. Ompesenenue paboThl
CWIBl  yOPYrocTH IpH  TOAbBEME  Tpy3a C
WCIIONB30BAHMEM  HEMOJBM)KHOTO M IMOJBHKHOIO

OJI0KOB

8.28

8.29

TCXHI/I‘ICCKHE yCTpOHCTBa CIIHOOMETD, JaTHHKHA

MEXAHI/I‘IECKI/IE KOJIEBAHUS U BOJ'IHBI

@u3puecKkue ABJICHUS B IPHPOJE: NPUIHMBEI U OTIHMBEIL,

JIBHIKCHHE IIJIAHCT CoHEeYHOH CHCTEMBI, PEaKTHBHOC |

JBHIXCHHUE JKHUBBIX OpFaHHBMOB

TIOJIOKCHH S, pAaCCTOSHAA U YCKOPCHH}I PakeThl |

9:1

I{oneﬁa'renbﬂoe nBrkenre. OCHOBHBIE xapamepncmm _

KoneOaHuii: epHof, qaCTOTa, aMHﬂHTyna

9.2

93

9.4

Ma’rema’mqecmﬂ H pr}KHHHH'H MasiTHHKH.

HpeBpameHHe OHEPrUH IIPHU KoliebaTeIbHOM JIBUKEHHU

3aTyxalomne KOHCG&HH& BbIHy)K.IICHHBIe KojeOaHus. |

Peszonanc

MCX&HPI‘-IGCK_HG BOJIHBI. CBOHC’I‘Ba Mexaﬂmecxnx BOJIH.

IIpoosibHBIE W MOTIEpedHble BONHEL JlMHA BOMHBI M

CKOpOCTB eé pacipoCTpaHCHH. Mexaﬂnqecme BOJIHBI B | |




| ' 9.5 |

9.9

I/IHc])pa33yK 7} ymana313y1c |

TBEPJIOM TeEJIE, ceﬁcmnqecme BOJIHEI

3By1c FpOMKOCTL. 1 BBICOTA 3B}’Ka. O"rpanceﬂﬁe 3ByKa

Hpafcmqecxcﬂe pa601'1=1
OnpesenieHne  9acTOTBl W Hepuoja  KojiebaHuil |
MaTeMaTU4ecKoro MasTHHUKA.

OnpeseneHHe 9acTOTBI M NepHoja  KoJIeOaHWH
MPY)XHHHOTO MasITHHKA

WccnenoBaHne 3aBUCHMOCTH —Iepuoja  KojebaHui
[OJBENIEHHOr0 K HHUTH Tpy3a OT JUIMHBI HHTH.
VcclieoBaHWE 3aBHCHMOCTH — Tlepuoja  KojebaHui
NpY’KHHHOTO MasTHHKA OT Macchl Trpys3a. IIpoBepka
HE3aBUCUMOCTH repuosa KoyieOaHuH rpys3a,
TIOJIBEIIEHHOIO K HUTH, OT MAacchl rpy3a M JXKECTKOCTH

NPY/KUHEL I/I3Mepemae ycxopem{ﬂ caoﬁonﬂoro najieHus

(DHSH'-IECKHB SABJICHHS B IIPHPOIEC. BOCHpH}ITHe 3BYKOB
JKABOTHBIMH, 3EMIICTPACEHHE, CEeMCMHUYECKHE BOJIHEIL,

IyHaMH, 3XO0

9.9

L. |
‘ BHEKTPOMAP HUTHOE HOHE 15| SHEKTPOMAI' HI/ITHI)IE BOJ'[HBI

10.1

| T 12

TexHuueckue yCTpPOMCTBA: 9XOJIOT, HCIOIB30BAHHE

yIJIBTPa3ByKa B ObITY W TEXHUKE

BJIGKTpOMaI” HUTHOE TIIO0JIC. BIICKTPOMEH'HHTHBIC BOJIHBIL.

CaoiicTBa 3JIEKTPOMarHUTHEIX BOJIH

[IIxama 3JICKTPOMarHATHBIX BOJIH

10.3

10.4

10.5

10.6

BHeKTpouarHHTHaﬂ npnpona ceera. CKOpOCTH CBeTa.

BoHOBEIE CBOHCTBA CBETA

Hpaxmqecrme paboThI:
W3yuyeHwe CBOWCTB 3JIEKTPOMArHHUTHBIX BOMH  C |

MOMOIIIEI0 MOOMITBHOTO Tene(oHa

duspueckue SABJEHHUS B NPHPOJE: OHOIOrHYECKOE |

JecTBHE  BUAMMOro,  yJIbTpaduOJIEeTOBOrO "

PEHTI€HOBCKOTO H3JIy4CHHH

Texnuueckue yCTpOMCTBA! HCIIOJIb30BAHUE |

9JIEKTPOMAarHMTHEIX BOJIH AT COTOBOM CBS3H




11

CBETOBBIE SIBJIEHISI

111

112

e

JIyueBas mozens cBeta. McToUHMKH cBeTa

[IpsimonuHelHOe pacpoCTpaHEHUE CBETA

11.3

11.4

Orpaxenue cBeta. [Inockoe 3epkano. 3aK0OH OTPAKEHUL

CBETA

[lpenomnenne cBera. 3aKOH IPEJIOMIICHHS CBETa.

[TonHOE BHYTpEHHEE OTPAKEHHE CBETA

11.5

JIun3a. Xona nydeit B JIMH3E |

11.6

11:7

11.8

Pasnoxenue 6enoro ceera B cnektp. Onbirel HeroToHa.

Onrtuueckas cucrema (oroanmapara, MHKpOCKONa H

TEIECKOoIla

['ma3 kak onTH4YecKas CHCTeMa. BHHSOPYKOCTB H

JalIbHO30PKOCTh

CroeHue CIeKTpaIbHBIX 1[BeTOB. Jlucnepcus ceera

11.9

[pakTuyeckue paboThL:
##Par###VccnenoBanue

OTpaXX€HHs CBETOBOIQ Jiyda OT yrlla MmaacHUs.

3aBHCHMOCTH yria

#H#Par###Vi3yuenne  XapakTEpUCTHK  H300paKeHHMS
IpeZIMETa B IIIOCKOM 3€pKalle.
#it#Parfi##ccnenoBanue

NpEJIOMJIEHHS. CBETOBOTO Jyda OT yrjia MaJeHUs Ha

3aBUCUMOCTH yria

TpaHUIE «BO3AYX — CTEKIION.

#H#Par###llonydenre W300paKeHHH C  TTOMOIIBIO
coOuparomIei JTUH3EL

#H#Par###Onpenenenue  (HOKYCHOrO PpAcCTOSHHSA H
ONTHYECKOM CHIIBI cCOOMparoNIeH JTMH3bL. |
HHHPar###O0nBITEL 110 pa3oKeHuro Oenoro ceera B |
CIIEKTD.

####Par###ONBITEL 1I0 BOCIPUATHIO LBETA INPEIMETOB

TIpH WX HAOJIIONEHAN Yepe3 IIBETOBbIE QUIBTPEI

]

11.10

111

®uznyeckue ABIEHHUs B mpupoje: 3arMenus ConHua
JIyHbl, 1BETa Tel, ONTHYECKHE SBICHHA B aTMocdepe

(uBeT HeOa, pedpakuus, paxyra, MEPax)

Texangeckue ycTpoiicTBa: OYKH, MIEPUCKOTL,




Q)OToannapaT ONITHYECKUE CBETOBOIBI

12

- KBAHTOBBIE SBJTEHUS . '

2.1 . OneITel Pe3epq)opna %} HJIaHeTapHaﬂ MOJIeSIb aToMa.
. !
Moneis atoma bopa i

WUcnyckanue ®W TOIJIOMIEHHE cBeTa aToMoM. KBaHTEL |

JInneiuaTeie CIIEKTPBI

12.3 Paﬂ,'ﬂoaKTHBHOCTB Aﬂb(ba OeTa- ¥ raMMa-U3I1yYEHHS

Crpoenue aromHoro sjpa. HykionHas Mozenb

aToMHOro siapa. Mzoromnsl

ik , Pa,}llrioaI(THBHble HpeBpal[leHHﬂ [Tepuon nonypacnana

aTOMHBIX ANED

{36 | SlnepHBle peakuuu. 3aKOHBI COXPAaHEHHUS 3apA/I0BOTO H

MAacCCOBOI'0 HHCEII

12.7 i C—)Hepma CBSI3H aTOMHBIX smep CBsI3b MacChl 4 SJHEPTUA |

| 12.8 PeaKipi CHRTe3a 1 JeTeHHs Hnep WCTOYHUKH JHEPIHU

Connia u 3BC3I[

‘ 9.9 ﬂﬂepﬂaa sﬂepremxa. ,[[eﬁcmne paaroaKTHBHBIX

HBJIY'-ICHHH Ha JKUBBIC OpraHu3Mbl

Hpaxmqecrme pa60'rm
| Ha6mofieHue CIUIOMIHBIX W JHHEHYAThIX CIEKTPOB |
H3JTyYeHHUS.
12.10
. Wcenenosanie TPEKOB: M3MEPEHHE SHEPrUM JacTHUIIBI

110 TOpMO3HOMY TyTH (110 hoTOrpadusM).

Hamepeune pa,zrﬂoaKTHBHoro (bona

! | Dusmueckue SBICHHA B npﬂpone eCTeCTBEHHEL
paarOaKTHBHBIN ¢omn, KOCMHYECKHUE Iy4H, |

12.11 PaJInOaKTHBHOE H3ITy4CHHE MPUPOAHBIX MHHepaHOB,.
JIEWCTBHE pPaJMOAaKTUBHBIX M3JIy4eHHH Ha OpraHu3M |

qeJIOBEKa

Texauueckue yCTpoOHCTBa: CIIEKTPOCKOII,

HHIUBUyaIbHBINH JO3UMETp, Kamepa BuiibcoHa




IPOBEPSEMBIE HA OI'3 IO ®U3UKE TPEBOBAHMS K
PE3YJIbTATAM OCBOEHHUSI OCHOBHOM OBPA3OBATEJIbHOU
INPOT'PAMMBbI OCHOBHOTI'O OBHIEI'O OBPA3OBAHMNSI

Kon | l'[ponepnemme TpefoBaHuA K npe;me'mbm pe3yJibTaTam
NpoBEPHEMOro 6a30BOro ypoOBHS 0CBOEHHSI OCHOBHOI 00pa3oBaTe/IbHOM
TpeGOBaHHSI | NPOrpaMMbI OCHOBHOIO 00miero oGpa3oBaHusi HAa OCHOBE oroc

[lonumanue pomu  GuU3MKM B  HAYYHOM  KapTHHE  MUDA;
| cOpMUPOBAHHOCTE GA30BBIX TPEACTABICHUH O 3aKOHOMEDPHOH CBS3H
A TI0O3HABAEMOCTH SBJICHHH IPUPOJBI, O pOJH OSKCICPUMEHTA B

¢usmke, o cucTeMooOpasyromed ponu (QU3HMKH B Pa3sBHTHH

1 | CCTCCTBCHHBIX HayK, TCXHHKH H TEXHOJIOTHH, 00 3BOJIFOIIHH |

(U3MYECKHX 3HAHUN M MX PONM B LEJOCTHON €CTECTBEHHOHAYYHOU

KapTHHE MHpa, O BKJIAJe POCCHHCKMX M 3apyOeXHBIX YYEHBIX-
(GU3MKOB B pa3BUTHE HayKH, OOBACHEHHE IPOIECCOB OKPYXKAIOIIEro

MHDpa, pa3BUTHE TEXHHKH H TEXHOJIOTHH

cnocobe CynecTBOBaHHS MaTepuu, 00 aTOMHO-MOJIEKYJISIPHOM TEOPUU

3uanus 0 BHAAX MaTepud (BEIIECTBO M IIOJIE), O JBHIKEHHH Kak |

CTpOCHHA BEIICCTBA, O (bHBI/I‘{eCKOﬁ CYIIHOCTH SABJICHUI OpUpOIbL

(MEXaHMUYECKUX, TEIUIOBBIX, OJJIEKTPOMATHUTHBIX M KBAHTOBBIX);

[
i

2 i YMCHHE pa3IHyvaTh SBJICHHUS 110 OITHCAHMIO HX XapaKTEPHBIX CBOUCTB H
|

Ha OCHOBE OIIBITOB, JIEMOHCTPHPYIOIIHX JAaHHOE (I}HSH‘IGCKOC SIBIICHHUE; |

YMEHHE paclo3HaBaTh MPOSABICHHEC A3YYEHHBIX @HSH‘IGCKHX SIBIICHAH

B OKpyXarwIlleM MHpe, BbBIICIId HX CYIIECTBEHHBIC CBOMCTBA |

(HpHSH&KH)

BJTEU:[CHH& OCHOBaMH TIOHSTHIHOIO anrapara W CHMBOJHYECKOI'O

A3BIKA C]_)HBHKH H HCIOJIE30BAHHEC HX IJIA PCIICHHUA Y‘ICGHBIX 3agaq;

? ' YMEHHE XapaKTepH30BaTh CBOMCTBAa Ten, (DU3MYECKHE SBJICHHSI U
FPONERCAL, HeHOiI3 Y (byHIaMEeHTaIbHBIE U SMIIUPUIECKHE 3aKOHBI
i VMeHHe OMHCHBATE M3y4EHHBIE cBO¥iCTBa Tel 1 (bmnqecme SIBJICHMUS,
| HCIOJIB3YSI cpnsuqecme BEJIMYUHEL
| Bnancrme OCHOBaMH METOJIOB ;ayq_ﬂég ' mosmaEEs  © yquOM
g cobmo/ieHnsT NpaBH Ge30macHOro Tpyaa: HabmroJeHHe QU3UYCCKHX |

SIBJICHHH:

YMeHHe CaMOCTOATEIIBEHO coﬁnpa’rb 3KCH€pHMCHT3ﬂBHYIO YCTaHOBI(}’




U3 JIAHHOTO Haﬁopa oﬁopynoaaﬁnﬂ 0 WHCTPYKIIUH, OMUCHIBATH XOJ
OMBITA U 3aMKUCHIBATH €T0 Pe3yJIbTaThl, (POPMYJINPOBATH BEIBOJIBL;
MPOBE/IEHHE MPSIMBIX H KOCBEHHBIX H3MEPEHUN (PU3NUECKUX BETUIUH:

YMECHHE IIJIaHUPOBATh H3MEPCHHA, CaMOCTOATEIIBHO COGHpaTB

OKCIIEPHMEHTAIBHYIO YCTAHOBKY II0 MHCTPYKUHH, BEIYHCIIATEH |
3HAUeHWE BEJIWYMHBI M AHAIM3UPOBATH IOJYYEHHBIE PE3yIbTaThl C |
y4&TOM 3a/IaHHOM TTOTPENTHOCTH Pe3yIbTaTOB H3MEPEHHHM;

NPOBECHHE  HECIOKHBIX  OKCIIEPUMEHTAIBHBIX  MCCIIEIOBAHHN; |
CaMOCTOSITEILHO  COOMpaTh JKCIEPUMEHTAIbHYIO YCTAaHOBKY H
IPOBOAMTE  MCCIEJOBaHHE IO  MHCTPYKLUMH,  TNPEACTaBIATh
MOJTy4EHHBIE 3aBHCUMOCTH (DM3MYECKAX BEIMYMH B BHIE TaOJHMI[ H |
rpaMKOB, YYHTHIBATH MOTPELUIHOCTH, JA€IaTh BEIBOJBI IO Pe3yIbTaTaM |

HCCIIEI0BaHUA

[lonrMaHywe  XapaKTEPHBIX  CBOMCTB  (DM3MYECKMX  MOJEei

(MarepuanpHas TOYKa, a0COMIOTHO TBEPAOE TEJO, MOJEIH CTPOCHHA

razoB, XHIKOCTEH U TBépﬂbIX T€JI, IUJIaHeTapHasd MOJEIL aroMa,

HYKJIOHHass MOZE/IIbF aTOMHOI'O ﬂﬂpﬁ) H YMEHHE NPHUMEHAThL HX JUIA

00BsCHEHUST PU3UIECKUX npoueccoxs

VYMmenne 00BACHATh (PH3HUECKHE IPOIIECCH M CBOMCTBA TEJ, B TOM
YhCclle W B KOHTEKCTE€ CHTyallHd MpPaKTHKO-OPUEHTHPOBAHHOTO |
XapakTepa, B YACTHOCTH, BBISBISATH IIPHYMHHO-CIIEJICTBEHHBIE CBA3U U

CTPOHTH OOBSCHEHHE C ONOPOil HA M3y4YEHHbIE CBOMCTBA (PU3HIECKUX

H'BJ'IeHPIH @Hsmecme 3aKOHBI, 3aKOHOMEPHOCTH H MOJAEIIH

YMeHHe pemars pacuéTHbIe 3anauu (Ha baze 52 3 ypaBHeHHH)
HCIONB3YS 3aKOHBI M (OpMyJbl, CBS3BIBAIOINHE  (PU3HYECKHE

BeJIMYMHBI, B YAaCTHOCTH, 3alHACHIBaTh KpaTKOE YCJIOBHE 3a/a4iH,

BBLISBJIATh HENOCTAIOIINE JAHHLIE, BHIOMpaTh 3aKOHBI H (HOPMYIIBL,
HEoOXO0MMEbIe IS €€ pPemIeHus], HCIO0Ib30BaTh CIIPABOYHBIC JTAHHEIC,
MIPOBOIUTE PACYEThl W OIEHMBATh PEATHCTHYHOCTH IOTYYCHHOTO
3HAUCHUS (PU3UYECKOIl BEIUYUHBI, YMEHHE OIPEENIATh pa3MEPHOCTD

QJHSHTICCKOH BEJIHYHHBI, ITIOJTY YEeHHOH IIpH pCT.IICHHH 3aJa49H

Ymenue xapamepmoaa'rb MPUHIMIBL  eHCTBUS TCXHH‘ICCKHXE
yCTPOMCTB, B TOM 4YHCiIe OBITOBBIX NPHOOPOB, M IPOMBIIUICHHBIX

TEXHOJIOTHUYECKHX MPOLECCOB 110 HX OIMCAaHHIO, UCIOJbL3YsA 3HAHHA O

CBOMCTBAX (HM3WYECKUX ABJICHUHA M HeoOXomuMble (Hu3HUECKHE




10

11

3aKOHOMEPHOCTH |

VMmenue choﬁLSOBaTL 3HaHHA O (DU3UYECKUX SBIICHUSX B?
MOBCETHEBHOM OKM3HM Juid obecredeHHss O€30IaCHOCTH MU
obpamenun ¢  ObITOBEIMH  [pHOOpaMH M TEXHHYECKUMH
YCTPOMCTBAMH, COXpPAHEHHs] 3I0pOBbS M  COOJIOJCHHS HOPM
9KOJIOTHYECKOro TOBEJEHUS B OKpYXKalolled cpeje; NOHUMaHHE

HEOOXOMMMOCTH IPUMEHEHHs MIOCTHKCHHH (U3MKH W TEXHOJOTHH

JUTSL PallMOHAIBHOTO TPAPOIOTIONB30BAHUS |

OmeIT MOUCKa, IpeoOpa3oBaHUs H npencTaBne;Hﬂ HHPOpPMAIHH |
Gu3MYECKOro COJEepkKAaHUA C HCIIOJIE30BAHHEM HHPOPMAIHOHHO- |
KOMMYHHKATHBHEIX TEXHOJIOTHH; yMEHHE OICHMBATH JOCTOBEPHOCTH
noyydeHHod WHGOPMALMH HA OCHOBE HUMEIOIMXCs 3HAHUH H
JOIMOJIHATENLHEIX ~ HCTOYHHMKOB; YMEHHE  MCIIOJIb30BaTh  IpH '.
BBIMIOJIHEHUH YY9eOHBIX 3aJaHUi Hay4HO-TIONYJIIPHYIO JIATEpaTypy
(OU3MYECKOr0 COJEPIKAHHS, CIIPABOYHBLIE MaTepHallbl, PECypChl CETH |
WutepHer; BiajeHue 0a30BBIMH  HaBBIKAMH  IpeoOpa3oBaHMsA
uHGOpMAUH W3 OJHOH 3HAKOBOM CHCTEMBI B JpYIyl0; YMECHHE

CO31aBaThb COOCTBEHHBIE ITHCHMEHHEIE H YCTHEIE cooOmmeHuss Ha

OCHOBE HHC[JOpMaI.[I/IPI H3 HECKOJIBKHX UCTOYHHKOB




NEPEYEHB JJEMEHTOB COAEP)XAHUS, IPOBEPSIEMBIX HA OI'9
IO ®U3UKE

“pOBepﬂEMblﬁ 3JIEMEHT COJAepKaHUudA

MEXAHWYECKHUE ABJIEHUA

Mexanudeckoe gBmkeHue. MarepuanbHas Touka. Cucrema  oTcu€ra. |

OTHOCHTEIBLHOCTD JIBHIKEHHS

PaBHOMepHOE M HepaBHOMepHOe JBrkeHue. CpeHss cKopocTh. PopMyla It

BBEIYHCIICHUS CPEIHEH CKopocTH: Vv = S/t

1.3 ‘

PaBHOMEpHOE MPAMOJIMHEHHOE ABMKEHHE. 3aBUCHMMOCTH KOOPJMHATHI Tejla OT

BPEMEHH B CJIy4ae paBHOMEPHOI'O MPSIMOJIMHEHHOTO JBHIKCHHS:

x(O)=x,+0t |
I'paduxy 3aBUCUMOCTH OT BPEMEHHM Ui IPOCKIUH CKOPOCTH, MPOCKIMH

IIepeMENICHHUs, IIyTH, KOOpPAMHATEI IIpH PaBHOMEPHOM HPWOHHHeﬁHOMj

JBHKECHHH

1.4

3aBHCHMOCTH KOOpAWHATEl TE€jla OT BPEMEHH B cliydae paBHOYCKOPCHHOTO :|

l'lpHMOHHHeI?IHOFO JBHKCHHA:

sx(’)""’o,‘f'i'ax"!;

@opMynbl IS MPOSKIMH TePEeMEINeHHs, MPOEKIUH CKOPOCTH H IPOCKIHA

YCKOPCHHA IIPH PaBHOYCKOPEHHOM HPH_MOJIPIHGﬁHOM JBHKCHHH:

£
sx(t)=vo,(‘t+ax‘-i—,
v, (O)=vy, +a,-t,
a, (f)=canst,
2 2
Uy = Uy =2a.s,
I'paduky 3aBUCHMOCTH OT BPEMEHH JUIsi MPOEKIHM YCKOPCHHUS, NPOEKIHH |

CKOpPOCTH, TMIPOEKIIMH IEPEMEIICHUSA, KOOpJAHHATBI IIPH PaBHOYCKOPEHHOM

HpﬂMOJ’IHHCﬁHOM JIBHKXCHHH

CaoGomnoe mazgenne. GOPMYIIEL, ONHUCHIBAIONIME CBOOOJHOE MAIEHHE Tena IO |

BEPTHKAIIHA (I[BH)KE:HHE Tejla BHH3 HJIH BBEpX OTHOCHTEIbHO IIOBEPXHOCTH |

3emnu). ['paduiky 3aBHCHMOCTH OT BpPEMEHH IS TPOEKIUH YCKODCHH, |




| e R | Y F i i e =

1.6

IIPOEKIIHH CKOPOCTH W KOOpJAHHAThl IIpHA CBOﬁOI[HOM nageHHHu Tena 110

BEPTHKaIH

CKOpOCTh DPAaBHOMEDHOTO [IBHIKEHHWs Tela IO OKpyxXHocTH. HampaBnenue

CKOPOCTH.

@opmysia Ul BBIYHCICHHS CKOPOCTH 4Epe3 pajuyC OKPY)KHOCTH M TIEPHOI |

oOparmeHwust:
2RR
IR O

[lenTpocTpemuTenbHoe yckopeHue. HanmpapieHwe [EHTPOCTPEMUTEILHOTO

YCKOPCHHA. (I)opmyna JJIS BBIYHCIICHUA YCKOPCHHSI:
~ Dz : .
ol ]

@®opMyJia, CBA3BIBAIOIIAs TIEPUOJL H YAaCTOTY OOpaIeHHUS:

V=

""II;-i

R TS L, S =

1.7

1.8

Macca. [TnotHOCTh BemmecTa. @opmya U BEIYACICHUS INIOTHOCTH!

-2
Py

Cuna — BekTopHas pusnyeckas Beauunna. CIl0KeHHe CUIT

1.9

SIBnenue unepuuu. [lepseiii 3akon HeroTona

1.11

B3aumopeiicteue ten. Tperuii 3akoH HeroToHa:

Bropoii 3akon Hetotona:
F=m-a

CoHanpaBIeHHOCTh BEKTOPA YCKOPEHHs Tejla ¥ BEKTOPa CHJIBL, IeHCTBYIOIICH Ha

TEJIO

Fru=-Fin

Tpenue NOKOS ¥ TPEHHE CKOMBKeHuUs. DopMysa Uil BEIMUCTICHHS MOy CHIIBI

TPEHHUA CKOJIBXXCHHA:




.13

Hedopmanusa Tena. Ympyrue n Heylnpyrue ﬁecbopmaum. 3aKoH yIpyro#
nedopmanuu (3axkoH ['yka):

F=k-Al

1.14i

BCCMHpHOC TATOTEHHE. 3aKOH BCEMHPHOT'0 TATI'OTCHHMS.

my -m
F=G.-—152%
R
Cuna TspkecTu. Y ckopeHue CBOOOIHOrO IaieHus.
®opmyna Isi BBIYMCIECHUS CUITBI TSHKECTH BOJIM3H TIOBEPXHOCTH 3eMIIH: F=mg.
JBuxenwue rianeT Bokpyr Connua. Ilepsas kocMHYecKasi CKOPOCTE.

HesecoMocTh U neperpysku

WmMnynbce Tena — BeKTopHas hH3uvecKas BeIMYHHa.

D=mo

Wmmnysbe cucteMsl Tell. Mi3MeHenne uMiryssca. MMITy ibe CHITBL

3aKOH COXpaHEHHsI UMITYJIbCa ISl 3aMKHYTON CHCTEMBI TEIL:

B=mdy +myb; =const

PeakTtiBHOE ABMIKEHHE

1.17

Mexanuueckas pa6ora. @opMmy.ia JUist BEIMUCICHUS pabOThI CHIbL:

A=Fsocoso.

Mexanudeckas MOIITHOCTE:

N=A4
t

Kuneruueckas ¥ noTeHnuanbuas saeprus. @opmyia Uit BEIYHCICHUS
KHHETUYECKOR SHEPruu:

2
mv

2

Teopema o kuHeTHUeCKO#H 2Heprud. Popmyiia [JIsk BEIYHCICHUS HOTeHuHaﬂbHOI‘JIJ!

Ek=




1.19

OHEPIruH TeJia, HOJHATOrO

Hal 3eMIén:

E,=mgh

Mexanuueckasi SHEPIHsL:

EmEk+Ep

3aKoH coXpaHeHHs MeXaHuuecKoit sHepruu. PopMyia 11t 3aKOHA COXPaHEHHUS

MEXaHWYECKOH YHEPrHH B OTCYTCTBHE CHII TpeHUS: £ = const.

IIpeBpaienue MexaHU9IECKON SHEPIUy [IPH HAJIMYHHA CUIIbI TPEHHS.

_— -

1.20 |

ITpocTeie MexaHU3MBL «30J0TOE MPABUIIOY» MEXAHHUKH.
Prrgar. MomenT cunel: M - Fl.

YcnoBue PaBHOBECHS pbIvyara.:

M+M,+..=0

[MoapmxHBIA 1 HenoABrKHBIA 6110KK. KITJT MpocThIX MEXaHH3MOB,

1) = —honesman
Asrpavensa

1.21

JaBnenue TBEPIOTO TEIA.

(DODM)’JTEI. JUTS. BEIYHCIICHHS AaBJICHUA TBép,IlOI‘O TEla:

_E
p"_s'

JaBnenue raza. AtMocdepHoe [aBieHHE.

['uapocraTudeckoe 1aBieHHe BHYTPH SKHUIKOCTH.

@opmyiia uist BEIMUCIICHHS IABJIEHHS BHYTPH JKHIKOCTH:

p=pgh+p_,

I

3axoH [Tackans. ['mnpasnuueckuii mpece

3akon Apxumena. Popmyna sl ONpeJeNeHHs BHITATKABAIOIIEH

JEHUCTBYIOIIEH Ha TeJI0, IIOTPYKEHHOE B KMIKOCTh HIIM I'a3:
F Apx. =pgV

Ycnosue nnaBauus tena. [liaBanue cyI0B U BO3AyXOILIABAHHUE




e — AMHHHTyna NEPUOJ M 4acToTa KoeGaHil.
124 i ®opmyna, CBSI3BIBAIOIIAS YACTOTY U IEPHOJI KOJIeOaHMIA:
| 1
YV =
|
- r o o ]
{ 3 MaTemamqecmu " pr}I{HHHBIH MasiTHHKH. [IpeBpammenue BHGPFHH pu
! KoJIe0aTeTbHOM JIBH)KEHHU
WL Vi i 00 - - S
1.26 | 3aryxaromue KOHeﬁaHHH BBIHy)meHHbIe Koneﬁaﬂnﬂ Pe3onanc
‘ Mexaﬂuqecme BOJIHBL. [Ipo/ionibHBIE M TIONEPEYHbIE BOJHEL. )lmma BOJIHEI H
{ 57 : CKOPOCTBH PacrpoCTpaHEeHUs BOJIHEL:
= |
| A=v-T
I S— — — —_— .
58 | 3Byk. I'poMkocTs M BBICOTA 3ByKa. OTpa’keHHEe 3BYKOBOW BOJIHBI Ha TPaHHUIE

IBYyX cpell. UH(pa3ByK U yIbTpasByk i

Hpaxmuqecxue pabomui

Wsmepenne cpemmel IUIOTHOCTH BEINECTBA; apXUMEOBOM CHIIBI, JKECTKOCTH
NPYXUHBL; KO3(QQULHEHTa TPEHHs CKONBKEHHS; pabOTBl CHIIBI TPEHHS, CHIIBI
YIPYTOCTH; CpeJHEH CKOPOCTH IBHXKEHHs OpycKa IO HaKJIOHHOW ILIOCKOCTH;

YCKOPCHHA prcxa IpA OBHXCHHH II10 HaKJIOHHOM IIJIOCKOCTH; 4YAaCTOTBI H

neprona KkojeOaHMHM MareMaTH4ecKoro MasTHUKA; 4YacTOThl M IEpHola
KosiebaHuit NpyKMHHOrO MasTHHKA, MOMEHTA CHJIBI, JEHCTBYIOLIEro Ha phIvar;
paGoTBl CHJIBI YIPYTOCTH HPH IOIBEME TIPy3a C IOMOLIBIO HENOIBHKHOTO
O110Ka; paboOThI CHIIBI YIIPYTOCTH MpPH MOIBEME rPy3a ¢ TOMOIIBIO MOABUKHOTO

1.29 OJI0Ka.

Hcenenoranme 3aBHCHMOCTH apXHUMENOBOM CHIBI OT 00BEMa MOrpyXEHHOH

HaCTH Tella | OT IUIOTHOCTH KHUJIKOCTH, HE3aBUCHMOCTH BBITAJIKHBAIOIICH CHUJIBI

OT MaCCHI TejIa; CHJIbI TPEHUS CKOJIBKCHUS OT CHITbI HOPMAJIBHOT'O aBJIEHUS H OT
po/ia TOBEPXHOCTH; CHUJIBI YIPYTOCTH, BOSHUKAIOIIEH B NpPYXKUHE, OT CTEIEHH |

nepopMaluy Mpy>KUHbI;, YCKOpeHHs Opycka OT yria HakJIOHa HallpaBJIAIOLIEeH;

neproja (4acToThl) KojeOaHUH HUTSHOTO MasTHHKA OT JJIMHBEI HHTH; IEpUOJa
KoJIeOaHMil NPYKUHHOTO MasSTHHKA OT MAacChl Irpy3a M JKECTKOCTH IIPYXHHBI;
HCCIICIOBaHHE HE3aBUCHUMOCTH Iepuoja KojeOaHWi HUTIHOIO MasTHHKA OT

MaccChl Irpy3sa. H}JOBepKa yClioBHA paBHOBeCHE[ pbmara

(Dusuqecrcue AGNEHUA 8 npupode IMPHMCEPbI ,IIBPDKCHH}I ¢ Ppa3’IHYHBIMH

1.30 CKOPOCTSIMH B YKHBOH U HEIKHBOI1 IPHPOJIE, ACHCTBHUE CHUIIBI TPEHHS B IIPHPOJIC H

TEXHHKE, I[PUIMBBI M OTJHUBBI, IBWKeHHEe IuiaHeT CoOJIHEYHOU CHCTEMBI,




peaKTHBHOC JIBH)KEHHE JKHBBIX OpFaHH3MOB pBMard B TEJIE 4YEIIOBEKa, BIIUAHHUEC

aTMOC(HEPHOro [aBJIEHUS HA JKUBOW OpraHu3M, IUIABaHHE pHIO, BOCIPUATHE

3BYKOB HBOTHBIMH, SBMJleTpﬂCCHHe CEeUCMHUYECKHUE BOJIHBI, I.[YHaMH, X0

T

|

|

| Texnuqecxue ycmpoucmea CIMJOMETpP, JATYUKHU IIOJIOKEHHUS, PACCTOSHUSA H
| YCKOpEHHUS, AMHAMOMETp, IOJUIMITHUKH, pPaKeThl, pblUar, MOABMKHBIA H
|

|

131 | HENOABMXHBIN GHOKH, HaKJIOHHas ILJIOCKOCTh, IPOCTHIC MEXaHH3MBbI B 651’1’)1,

COOOIIaroNIUecst COCYbl, YCTPOHCTBO BOAONPOBOMIA, THAPABIMYECKHH Ipecc,
MaHoOMeTp, OapoMeTp, BHICOTOMEp, IOPLIHEBOH HAcOC, aApeoMETp, 9XOJIOT, |

HUCIIOJIb30BaHKE y.]]I:TpaSByKa B OBITY U TEXHHKE i

2 TEIUIOBBIE SIBJIEHUS a

OCHOBHHC ITOJIOKEHUS Monexynapﬂo KHHETHYECKOH TEOpPUH  CTPOCHHS |
2.1 BemecTsa. Mozenu TBEPAOTO, KHUIKOTO M ra3000pa3HOro COCTOSHUN BELECTBA.

Ii Kpucranmmyeckue u aMOpthble Tena

— — e |

54 JlBvkeHHEe 4YacTHIl BEIIECTBa. ~ Cesmss CKOPOCTH ,IlBH}KeHHH YacTHLl C
: TeMIiepaTypoii. bpoyHoBckoe apmikenue, auddysus
2.3 CmauuBanue H.Kal;lliﬂﬂﬂpl{hle SIBIICHUS
24 Tennoroe pacmmpenue u cmzh;e_ N N
2.5 : Termc)Boe paBHOBeCHC_ _ RS Bl ]
_ 06 B BHy’I'peH;XH angpma. Pabota m Temonepenava Kak cno_c-:_oém_nsmeﬂenm
' BHYTpEHHEH 3Heprmi
: 2.7 BHJI[:I Tenﬂonepenaqn TeIIJIOHpO_BO;;EHOCTL KO_HB_GKI.IHS H3nyquHe_
| HarpeBaHHe %} oxnamem_ae Ten. KONMYECTBO TEILIOTHL VJEEE_:JIBHa}I
; TEMI0EMKOCTD:
! 2.8
O=cm(t,~1)
3aKOH COXpaHEeHWUs 3;ep_mn B TeIUIOBBIX mpoiieccax. gf-péB_I;IéHlie TEIJIOBOrO :
| Hananca:
2.9
Q+0 +..=0
I/IcnapeHHe U KOHJIeHCAIusI. Vamenenne BH_);TECHHE:H SHEPrHH B npouecce
510 UClapeHusi W KoHJeHcauuu. KumeHue IKMIKOCTH. YenbHas TeuoTa
' napoobpaszoBanus: L = Q/m

|
I
|

2.11 i BriaksocTs BO3/lyXa R =




[InaBnenue wu KpHCTaJmmaum Usmererie BHYTpPEHHEW DJHEPruM TIpH

IJIaBJICHHH H KPpHUCTAILIIH3allnH. ¥V nenbpHas TEIIOTA ILUIABJICHHUA:

_9

m

BHYI‘peHHﬂSI SHepI‘PDI cropam«m TOILIIMEA. Vﬂeﬁbﬂaﬂ TEniaoTa CFOpaI-II»ﬁI TOIIJIHBA.
q=0/m

Hpnﬂrmnm paboThI TEIJIOBBIX ,[LBHF&TEHCPI KHI[ TEIUIOBOT'O ﬂaurarem{

2.3

Hpaxmuqecxue paﬁomb:

I/I3mepeHHe y,E[e}IbHOﬁ TEMJIOEMKOCTH METAJUIHYECKOT0 IMHUIMHIpPA; KOJIHYECTBA
TEIJIOTBL, TIOJYYEHHOIO BOJOH KOMHATHOH TEMIIEPATYPhI @HKCHPOB&HHOI':I
MaccCbl, B KOTOPYK OIIYVIICH Hal"pel‘blﬁ LUUIHHAP, KOJIW4YEeCTBa TEIUIOTHI,

OTH@HHOI'0 HArpeThiM HHIWHIPOM, IIOCJ/IC OIMYCKaHHUA €ro B BOAY KOMHATHOH

TEMIIEPATYPHI, OTHOCHUTENILHON BJIAXXHOCTH BO3ayXa, YHGHBHOﬁ TEIJIOThL

IUIaBjieHuss Jbaa.  MccernenoBanue HM3MEHEHMS TEMIIEpATyYpel BOJbI IIPpH
Pa3jIMdHbIX YCIOBHAX, SABJICHHA TernnoodMeHa nmpu CMCIIHBaHHHA XOJIOJHON H

ropﬂqeﬁ BOOEBI; ITPOIIECCA HCTIAPEHHA

QDusuyeckue s6IeHUS 8 npupode: MOBEPXHOCTHOE HATAKCHUE H KallMIUIAPHBIC

SIBJICHHS B NIPUPOJE, KPUCTALIEI B IpHpone, usinydeHne ConHlla, 3aMep3aHue

BO,ILOCMOB Mopckue Opu3bl; 00pa3oBaHHe POCHl, TyMaHa, HHesl, CHETa

Texnuueckue ycmpoiicmea.: KalWUISPh], TPUMEPSI HCIIOIb30BAHUL KpHCTaJIJ'IOB
YKMJIKOCTHBIM TEPMOMETp, JaTYMK TEMIIEpPaTyphl, TEPMOC, CHCTEMA OTOILICHHUS
IOMOB, THTPOMETPBI, IICUXPOMETP, IapoBasi TypOuHA, ABHUIaTE]lb BHYTPEHHEIrO

Cropasus

C-)HEKTPOMAI' HUTHBLIE ABJIEHUA

BJICKTI)HS&I.[H}I TEI. ,HBa BHIA 3JICKTPAYECKHX 3apsaa0B

B3aHMOIleHCTBHC 3apshKeHHBIX Tell. 3akoH Kynona

3akoH COXpaHEHHS DIICKTPHUYECCKOr0 3apsaaa

Onextpuueckoe mosie. Hampsk€HHOCTH diieKTpudeckoro mos. IIpuanumn

cynepnoa.umm 3neKrque0KHx noJsei (Ha Ka4eCTBeHHOM ypOBHe)

HOCHTCIIH JIIEKTPUYECKUX 3apsI0B. IIeHCTBHe 3JIeKTpH'-ICCKOI‘0 mojiss Ha |
|
alleKTpruuecKue 3apsansl. [Iporogauku u ,II,HBJIE:KTPHKH

HOCTOS_HHBI'PI EUIeKTpH‘-IeCKHH TOK. ,HCHCTBI/IH BHCKT]JH'-ICCKOF 0 TOKa. CH.TIa TOKa.




Hanpsokenwue. : |
I=q/t, U=A4/4

3IICKTpPl"I€CKOC COIIPOTHUBIICHHE. VnensHOE 3JICKTPHYECKOC COl'lpOTHBIIeHHe

L;=U;I=II+I2;R=%. '

3.7 R =pl/S
3.8 331{01{ Oma ms yuactka snextpudeckoi uemu: / = U/R |
| ) |
- B |
i |
! - I'Iocnenosa’renbﬂoc COC}IHHGHHC HpOBOI[HHKOB '
| |
i — ] = x s
- L =I; U=U,+U,; R=R +R, ‘
i 3.9 [TapanensHoe coeHeHHE TPOBOIHUKOB PABHOIO CONIPOTHBIICHMUS:
|
1 |
I
, I CMmemasHble COeTHHEHHS TIPOBOIHUKOB
£ ir _
5.4 | Pabota u MomHOCTE 3nekTpudeckoro Toka. A = Ult, P = Ul
i .
‘ 3axon [[xoyns — Jlenna:
i g 3
3.11 | O=I"-R-t
T 312 Om.n" Opcrena. Mamn'moe [I0JIe  IIPSIMOTO IIpOBOZ[HHKa ¢ ToKOM. JIuHHH
MarHMTHON MHIYKIIHHA
313 | MarsntHOE  TIOTTE MOCTOSSHHOTO MarHuTa. B3aummozjeidcTBHe MOCTOSHHBIX
. |
; = MarHuToB
| 3.14 I[eHCTBHe MAarHMTHOTO TI0JIS Ha l'IpOBOlIHHK C TOKOM
| 3.15 OnsITH CDapaJ_{ex }IBneHHe 3JIeK'I‘p0MaI‘HPITHOH mmymmﬁ [TpaBuio HeHua
Hpaxmuqecrcue paﬁombz
. WsmepeHne  3NMEKTPHYECKOTO  COTMPOTHBIICHHS ~ PE3UCTOPa;  MOIIHOCTH
i 3NIEKTPUIECKOTO TOKA; pabOThI AEKTPUYECKOrO TOKA.
3.16

HccnenoBanue 3aBHCHMOCTH CHJIBI TOKa, BO3HMKAIOMIETO B IIPOBOJHHUKE |
(pe3ucTopel, TaMIouka), OT HANpPsDKEHHs Ha KOHIaX MPOBOJHUKA; 3aBHCHMOCTH | ’-
COIPOTHBJICHHs OT JJIMHBI MPOBOIHKKA, IUIOMAIH €r0 MONEPEeYHOT0 CeYCHUs U |

YAEIBHOTO COMMPOTHBIICHUS. I




HPOBepKa TIIpaBHJia A 3JIEKTPHYCCKOI'0 HaNpPAKEHUS IIPpH HOCJIeIIOBaTCI[BHOM |

COCIHHEHHH IIPOBOJHHKOB, IIpaBHja I CHIIBI 3JICKTPHYECKOIO TOKa IIPH

IapajuieJIbHOM CO€THHCHHWH IMMPOBOJHHKOB (pGSHCT(JpBI H J'I&MHO‘IK&)

317

Qusuyeckue s6NeHUL 8 npupode‘ SJICKTPUYECKHUE SABJICHHA B aTMocq)epe
3JIEKTPHAYECTBO JXHUBBIX OpT aHHSMOB, MAardtMTHOEC ITOJIE 3CMIIH, z[peml) TIOJIFOCOB,

POJIE MArHHTHOTO I10JIA 1)1 XKH3HH Ha 3CMJ'[6, NOJIAPHOE CHAHHE

Texnuueckue ycmpoiicmea: S3IEKTPOCKOI, aMIIEPMETp, BOJIBTMETp, PeocTar,

CYETYHK  DJIEKTPUYECKOH  OHEPrUH,  3JIEKTPOOCBETHTENBHBIE  MPHOOPEL,

3.18 HarpeBaTelbHbIE NEKTPOIIPUOOPHI (mpumepsr), JJIEKTPHYECKUE |
i i NPEIOXPAHUTENH, JJIEKTPOMArHUT, 3JEKTPOJBHraTelb IOCTOSHHOTO TOKa,
! ‘ FeHEpaTop NOCTOSHHOTO TOKA
| 3.19 | BHGKTPOM&I‘HHTHHG; poHEL [llkana 3"JI_eI;'i'i)0M€;.f‘HHTHBDi BOITH
| 320 Hy&éﬁgiﬂ M(;,IICJ'IB cgera. [Ipsmonuneinoe pe;npo_cn;aﬁeﬂne cBeTa
‘ 3 21 3aKkoH offaaxcenm cgera. [Tnockoe 3epkaio o
! 3. 22 Hpenoxv;n_erme cBeTa. 3aKOH MpeIoMIICHHS cBeTa
I 3.93 ! Il;ﬁdrl_epcnx cBeTa . 3
394 JIunza. Xo_,u n_yqen B_n;m—%_&)_oxycnoe paé_(:TOﬂHHe nuH3bL. OnTHYecKas cuia
T man3el: D = 1/F
“3 f B Tnas KaK OIITHT-I(_S(.‘,_I-(aSI cncreM_a .On.mqecxue HpI/IGOpBI_
| | ﬂpaxmuttec:cué;c;ﬁomu_ St
#HHHPar###lisMepeHe ONTHYECKON CHIBI coOMparomieil JUH3BL, (OKYCHOTO
‘ | paccrosiHus cobupatolnei TMH3bI (10 CBOWCTBY PaBEHCTBA Pa3MEPOB MpeaMeTa U |
: ' H300pakeHus], KOrja MpeiMeT PacIoliokeH B JBOMHOM (OKyce), MOKasaTels
| 3.26 ! IIpeJIOMJIEHHS CTEKIIa.
- ###Par###liccnenoBanre CBOHCTBA M300P@KEHNS, IMOMYYEHHOTO C MOMOLIBIO
coOmparommeii JIMH3BI; U3MEHEHUs (POKYCHOINO pAcCTOSHMS IBYX CIO)XEHHBIX
: JIVH3; 3aBMCHMOCTH YIJIa NPENOMIIEHHAs CBETOBOTO JIy4a OT YIjia TajeHHs Ha |
‘ | TPaHHIE «BO3/yX — CTEKIOY |
! 357 ! Dusuueckue senenus e npz_tpc;ae s — JIYHBI [BeTa Tell,
i I onTHYeckue sijeHus B atMocdepe (1BeT HeOa, pedpaxmums, panyra MHpEDK)
;28 | Texnuueckue ycr;apoucmea oqm;; __n;pncxon, doToanmapar, ONTHYECKHE
CBETOBOJIBI |
4 KBAHTOBBIE SIBJIEHUSL _ i
4.1 PEUIHO&KTHBHOCTI: _A_m;q;'ci—_ E;era-_ ramma- H;HYT-ICHPDI -Pealcmm a.ln,(ba-n ﬁe'ra-




T B o |
pacnaza .

42 OITI:ITBI Peaep(bop,z[a 1o pacceﬂﬂmo a.rlbq)a -4aCTHIL. HJIaHCTapHaSI MOJIENIb aTOMa |
i 4.3 " Cocras aTOMHOTO fapa. Y30Tomnsl
i_ = —) TS - ek ¥ | - = == —
‘ 4.4 | [Tepuoxn nonypacna,ua ATOMHBIX SIEP
I 4.5 | ﬂﬂepmﬂe peakiuy. 3aKOHbBI COXpaHEHUS 3apﬁ.u0130r0 M MaccoBOIO YHCEl

i  Qusuueckue serenus 6 npupoode: E€CTECTBEHHBIN pa,Il,HoaKTHBHI:IH ¢omn,

! 4.6 KOCMHUYECKHE JIy4d, pAJHOAKTHBHOE W3JIydeHHE IIPHPOJHBIX MHHEPAJIOB,

= coro o

JIcHCTBHE paﬂHoaKTHBHBIX HSHY‘ICHHH Ha OpraHH3M 4€JIOBEKa l

TBXHMQBCKRQ ycmpoucmea CIIEKTPOCKOII, HHILHBH,I[yaI[bHB]ﬁ ,[[03HMCTp, Kamepa

| | BHJTBCOH& smepﬂaﬂ SHCpI‘CTHKa

= i s =




YYEBHO-METOAUYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOT O INPOLECCA
OBSA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI 1JI51 YYHEHUKA

 dusuka: 7-# kiace: 6a30Bbli ypoBeHb: yueOHuK, 7 kinace/ INepeimkun U.M.,
Npanos A.U., AkunonepHoe obiiectBo «M3narensctBo «IIpocseiienue»

* Ousuka: 8-if knacc: 6a30BbIM ypoBeHb: yueOHuK, 8 kiace/ Ileppimkun M. M.,
UBanos A. Y., Akunoneproe ob1iectBo «M3narensctBo «IIpocBemenney

* Ousmka: 9-if kiacc: 6a30BbIl ypoBeHb: yueOHuk, 9 knace/ Ileppimkun K. M.,
I'ytauk E. M., UBanos A. U., [lerposa M. A., AKIHOHEpHOE OOIIECTBO
«M3parensctBO «IIpocBemeHuey

METOJUYECKUE MATEPUAJIBI VIS YYUTEJISA

Mapon A.E., Mapon E.A.®usuka. 7, 8, 9 xnacc: Jlujaktudeckue Marepuabl. —

M.: IIpoceemenue, 2023 r.

I P®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbBI CETH

UHTEPHET

http://school-collection.edu.ru

http://class-fizika.ru

http://elkin52.narod.ru

http://www.fizika.ru

https://interneturok.ru/?utm_source=yandex utm_medium=cpc
utm_campaign=45730930 utm_content=3947020218
utm_term=unrepuer%20pecypcs%208%20mkone yclid=3331847484132032511



TEMATUYECKOE INJIAHUPOBAHHUE

7 KJIACC - =
| Kosin4ecTBo 9acoB - o | DJIeKTpOHHbIE
- Ne HauMeHoBaHHE Pa3/IeJIOB H TeM ‘ (uudposbie)
Kontpoasusie | IIpakrnveckne
/o NporpamMmsIl Bceero | oOpa3zoBaTeNbHbIE
| paboTnl paboTnl
| . pecypchi
i 5 St e 138 R R IR e S S BT o4
. Paznen 1. @usnka u €€ poJib B NO3HAHUA OKPYKAIOMEro MHpa - e
bubauorexa IIOK
Tl.l ®dusuka - Hayka o NpUpoae 2 1 .
| https://m.edsoo.ru/7f416194
- k= = = . e
[ bubmmoreka [JOK
e 2 1 _
| 1.2 Ou3zuyecKne BeIMYHHBI - - - ) B | htpsi/m.edsooru? 416194
b
1.3 EcrecTBEHHOHAYYHbII METO/ ITO3HAHUS 2 1 | oo LICK -
, J | https://m.edsoo.ru/7f416194 |
L AT : - ! &= =]
6

Hroro no paszzpeiy

Pazneu 2. [lepsonavyainb

Hbl€ CBE/ICHHA 0 CTPOCHHH BeleCcTBa

91 C 1 { bubmoreka [IOK

' TpOZRHC BEMeTms i | https:/m.edsoo.ru/7f416194
‘ 21 JIBMOKEHHE U B3aUMO/IEHCTBHE YaCTHIL 5 1 bubmiorexa [{OK
| = BEIECTBa hitps://m.edsoo.ru/7f416194
! ' ) Bubmmorexa [IOK
| 2.3 | ArperaTrHble COCTOSIHHS BEIIECTBA e _J htt_l_’_fi ﬁ ne dsoo.m_ {? £416194

Hroro no paszzueiy 1 5

Pazzea 3. [Buskenne M B3auMoAeHcTBHE TeJl B o kel _ _ _

: | . T B s bubmmorexa [TOK B
3.1 | Mexanueckoe ABIKCHUC ‘ 3 . _} https://m.edsoo.ru/7¢416194
3.2 Wueprust, Macca, INIOTHOCTh | 4 | | _ 1 Bnﬁnnorexa LIQI{
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Butmoreka [JOK

| 3. ; 2
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| Bu6maorexa [JOK |
| ! :
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: bubmoreka [JOK
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Sidlac e

| Ko.mmec*rao 4acoB | DaexrpoHHbIe :
HaumeHoBaHHe pa3/ie/ioB H TeM (unpposbie)
Ne n/m Konrpoabapie  IIpakruyeckue
NporpaMmel Bceero . obpasoBaTe/ibHbIE
padoThI pabdoThbl
pecypcsbl
s Pﬁéﬁeﬂ 1. TensioBBIE ﬂnn_eun_-n o o i : Tk i " oy
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| HWroro no paszaeny 28 :
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NMOYPOYHOE IINTAHUPOBAHHUE
7KJACC

KO.IIH'-ICCTBO JacoB
|

Bcero
paboThI

. Dusuka — Hayxa 0 npnpo,r_{e SBnenus
TIPHPOJIBL. @Haﬂqecme SIBJICHUS ’ ‘

MexaHHqccme, TEIJIOBLIE,
2 9JIEKTPHYECKHE, MATHUTHBIE, CBETOBBIC,

' |
I 3BYKOBBIC SIBJ'ICHPIH

|
1
|
] e e e |
dusnyeckue BEJIMUYHHBL H UX .

A3MepeHne
Ypox—nccneJmBaHHe "U3mepenue
TEMIIEPATy Pl IIPH TOMOIIH '
KHUIKOCTHOTO TEPMOMETPA M IaTYHKa

TeMIeparypsr” |

HAYKH M3Y4aroT MPUPOY. _
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MTOJIyYEHHS] 3JIEKTPHYECKOM SHEPTHH.
DNeKTpOCTaHLIMH Ha
BO300HOBIISEMBIX HCTOUYHHMKAX
SHEPruy

IloaroroBka KOHTpOJ'lLHOH pabote
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HOTCHHHaJILHaH JHEpPrus

Kunernueckas sueprus. Teopema o
KHHETHYECKOH 3HEPruu

3akoH COXpaHEHHA DJHEPTHH B
MEXaHHKE

Jlabopatopuas pabora «/3ydenue
3aKOHA COXPAHECHUS SHEPIHI)

KonebarenbHoe IBHIKEHHE U €r0
XapaKTEePUCTHKH
3aryxaroiiue KosebaHusi.
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MasTHUKH
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Hcrnonp30BaHue 3JeKTPOMarHUTHBIX
BOJIH JUISI COTOBOH CBA3H"
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CBOMCTB JIEKTPOMAarHUTHBIX BOJIH C
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