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MNOSACHUTEJBbHASA 3AIIMCKA

[Iporpamma 1o ¢u3nke Ha YpPOBHE OCHOBHOTO 00IIero o00pa3oBaHMs
COCTaBJ€Ha Ha OCHOBE MOJOXKEHUH M TpeOOBaHWIl K pe3yibraTaM OCBOCHMS Ha
0a30BOM YpPOBHE OCHOBHOM 0OOpa3oBaTelbHOM MPOTrpaMMBbl, MPEACTABICHHBIX B
dI'OC 00O, a Taxxe ¢ yu€tom ¢eaepanbHOil paboueil TporpaMMbl BOCTIUTAHUS U
Konmnenmuu npenogaBanust yueoHoro npeamera «duzukay.

[Iporpamma 1o ¢u3nke Ha YpPOBHE OCHOBHOTO 00IIEero 00pa3oBaHMs
COCTaBJ€Ha Ha OCHOBE MOJOXKEHUI M TpeOOBaHWI K pe3ylbraTaM OCBOCHMS Ha
0a30BOM ypOBHE OCHOBHOM 00pa3oBaTeNbHOM MHpPOTpaMMBbI, MPEACTABICHHBIX B
dI'OC 00O, a Taxxe ¢ yaeTom ¢eaepanbHOil paboueil mporpaMMbl BOCTIUTAHUS U
KOHIICTIIINH MPEeroiaBaHus yueOHoro npeamera « Duznkay.

Conepxanue mnporpaMMbl 1O (U3MKE HaMpaBleHO Ha (opMHUpoBaHUE
€CTECTBEHHOHAYYHOW TI'pPaMOTHOCTH OOYyYaloIUXCsl M OpPraHu3alui0 W3yYeHHs
¢u3nKku Ha JEsATeNbHOCTHOM OCHOBE. B mporpamme mo ¢u3nke y4uTHIBAIOTCS
BO3MOXKHOCTH yueOHOro mpenmera B peanusaunuu Tpedoanuit ®I'OC OO0
IUTAHUPYEMBIM JIMYHOCTHBIM U METAlpeIMETHBIM pe3ysibTaTaM OOy4eHHs], a TaKKe
MEXIPEAMETHBIE CBS3M €CTECTBEHHOHAYYHBIX YUEOHBIX MPEIMETOB Ha YpPOBHE
OCHOBHOTO 00111eT0 00pa30BaHuUA.

[IporpaMma no ¢gusuke ycTaHaBIMBAET paclpeaesieHue yueOHOro Marepuana
1o rojgaM oOydeHwus (1Mo Kjiaccam), MpeasiaracT IPUMEPHYIO MOCIEA0BaTEIbHOCTh
U3yYeHUs] TeM, OCHOBAHHYIO Ha JIOTUKE Pa3BUTHUS MPEAMETHOTO COACPKAHHS H
y4eTe BO3PACTHBIX OCOOCHHOCTEN 00ydarouxcsl.

[Iporpamma mo ¢usuke pa3zpaboTaHa ¢ LEIbIO OKa3aHUS METOAMYECKOM
IIOMOIIIY YUUTEINIO B CO3JJaHUH pabodell mporpaMMsbl 10 y4eOHOMY IIPEIMETY.

®duszurka SBISETCA CUCTEMOOOPA3YIOIINM JJIsl €CTECTBEHHOHAYYHBIX YUEOHBIX
IPEeIMETOB, MOCKOJIbKY (PU3MUYECKUE 3aKOHBI JIeKaT B OCHOBE IIPOLIECCOB U
SBJICHUM, W3y4yaeMbIX XWUMHUEH, Ouonorueu, actpoHomued u (U3NYECKOU
reorpa¢uel, BHOCUT BKJIaJ B €CTECTBEHHOHAyYHYI0 KapTHHY MHDA,
OpeoCTaBiIseT Haubosiee SCHbIE 00pa3libl NPUMEHEHUS HAaydHOTO METoAa
MO3HAHUs, TO €CTh CII0Cc00a MOIYUYEHHUs JOCTOBEPHBIX 3HAHUI O MHUpE.

Onna W3 MIaBHBIX 3a7ad (pu3nueckoro oOpa3oBaHUS B CTPYKType 0OIero
o0pa3oBaHHUS COCTOMT B (POPMHPOBAHHHM E€CTECTBEHHOHAYYHOW TPaMOTHOCTH H
UHTEpeca K HayKe y 00ydaroLuxcsl.

N3yyenne ¢u3ukun Ha 0a30BOM YpPOBHE TMpEANOaraer OBIAJICHUE
CIICYIOIMMH KOMIETCHTHOCTSIMHU, XapaKTePU3YIOIIUMU €CTECTBEHHOHAYYHYIO
IPaMOTHOCTb:

e HAay4HO OOBSCHATH SIBJICHHUS,

e OILICHUBATh U MOHUMATh OCOOEHHOCTH HAyYHOT'O MCCIICI0OBAaHUS;



HHTCPIIPCTUPOBATH JAHHBIC U UCIIOJIb30BATh HAYYHBIC NOKA3aTCIILCTBA IJIA
IMOJIYYCHHUA BBIBOIOB)).

[lenn wusyueHus: (UMK HA YPOBHE OCHOBHOTO 0OIIEro 0Opa3oBaHUS
ONpe/ieNiecHbl B KOHLEMIIMU TMpenofaBaHusi yudeOHoro mnpeamera «Duszuka» B
oOpa3oBaTebHBIX  opraHusammsx Poccuiickoit ®Denepanmu, peaTn3yrOIIMX
OCHOBHBIE 00111€00pa30BaTeIbHBIE MPOTPAMMBI.

enu uzyuenus: Gpu3uKu:

npuoOpeTeHne HMHTEepeca MU CTPEMIICHHSA OOyYaloIUXCd K HaydYHOMY
U3yUCHUIO TPUPOABI, Pa3BUTHE HMX HWHTEIUICKTYaJIbHBIX M TBOPYECKUX
CIIOCOOHOCTEMN;

pa3BHUTHE TIPEICTABICHUN O HAYYHOM METOJIC IMO3HAHUS M (HOPMUPOBaHNE
MCCIIEZIOBATEILCKOTO OTHOIICHUS K OKPYKAIOIINM SBICHUSIM;
dbopMupOBaHUE HAYYHOTO MHPOBO33PEHHUSI KaK pe3ynbTara H3yYeHUs
OCHOB CTPOEHHSI MaTepuu 1 (PyHIaMEHTaJIbHBIX 3aKOHOB (DU3UKH;
dbopMupoBaHUE TPEACTABICHUNH O PO (DU3UKU ISl Pa3BUTHUSA IPYTUX
CCTECTBEHHBIX HAayK, TEXHUKHU U TEXHOJIOTHIA;

pa3BUTHE  TNPEICTAaBICHUH O  BO3MOXKHBIX  cepax  Oyaymieit
npoecCHoHAIbHON JesATETPHOCTH, CBI3aHHON ¢ (DM3WKOM, MOATOTOBKA K
JanpHeneMy o0y4yeHHUIO B 3TOM HaIlpaBJICHUU.

I[OCTI/DKGHI/IG OTHUX ueneﬁ IMporpaMmsl 110 (1)H3HKC Ha YPOBHC OCHOBHOI'O
06III€FO 06pa3013aH1/151 obecrieunBaeTCs PCUICHUCM CICAYIOMIUX 3a1a4:

NpUOOpPETeHNE 3HAHWA O JUCKPETHOM CTPOCHHMHM BEIIECTBA, O
MEXaHWYECKUX, TEIJIOBBIX, DJEKTPUYCCKUX, MAarHUTHBIX W KBAaHTOBBIX
SIBIICHUSIX;

NpUOOpPETEHNE YMEHHI OMMCHIBATh U OOBSCHATH (U3NUCCKUE SBICHUS C
WCIIOJIb30BAHMEM TOJTYYEHHBIX 3HAHU;

OCBOCHHE METOMOB pEIICHHUS TMPOCTEHINNX pacyeTHBIX 3amad ¢
UCIIOJIb30BAHUEM buzngecKux MOJIeTIeH, TBOPUYECKHUX u
MPAKTUKOOPUEHTUPOBAHHBIX 3a/a4;

pa3BUTHE YMEHUU HAOIIONATh MPUPOIHBIC SBJICHHS U BBITIOIHATH OMBITHI,
nabopaTopHble  pabOThl W AKCHEPUMEHTANIbHBbIE  HUCCJIEAOBAaHUS C
WCTIOJIb30BAHUEM H3MEPHUTEIIBHBIX MPUOOPOB;

OCBOEHHUE TMPUEMOB pabOThl ¢ MHPOpMaIueln (PU3NIECKOTO COACPIKAHUSA,
BKJTIFOYasi HHPOPMAIIMIO O COBPEMEHHBIX JOCTIKCHUSIX (PU3NKH, aHAIIU3 U
KPUTHUYECKOE OIICHUBAaHUE HH(POpMAIUY;

3HAKOMCTBO €O chepamu MpodheCCUOHATBHOMN AeSTEIbHOCTH, CBI3aHHBIMU
¢ (wusukoil, W COBPEMEHHBIMH TEXHOJIOTHSIMH, OCHOBAaHHBIMU Ha
JOCTIXKEHUSIX (DU3UYECKOM HAYKH.



OO611ee 4KciIO YacoB, PEKOMEHIOBAHHBIX /I M3ydeHus (GU3uKu Ha 0a30BOM
ypoBHe, — 238 yacoB: B 7 kiacce — 68 yacoB (2 yaca B Henelnw), B 8 kiacce — 68
yacoB (2 Jaca B Heziento), B 9 kinacce — 102 yaca (3 yaca B HefeINi0).

[Ipennaraemsiii B nporpamme mno (usuke nepedeHb 1aboparopHbIX padoT U
OTBITOB SIBJIIETCS PEKOMEHJIATENIbHBIM, YUUTENb JI€JAeT BHIOOP MPH MPOBEACHUU
7a00paTopHbIX PabOT M ONBITOB C YYETOM HHAMBUAYaJIbHBIX OCOOEHHOCTEH
00y4aroIuxcsi, COUCKAa 3KCHEPUMEHTAIBHBIX 3aJlaHWl, MPEAJIaraéMbIX B paMKax
OCHOBHOT'0 TOCYJJapCTBEHHOTO SK3aMEHa M0 (PU3UKE.



COAEPXAHME OBYYEHMUSA

7 KJIIACC
Du3uKa U €€ PoJib B MO3HAHUH OKPYKAIOIIEro MUpa.

dusnka — Hayka o mnpupone. SABieHus npupoabl. PU3HUECKHUE SBICHUS:
MEXaHUYECKUE, TEMIIOBBIE, JIEKTPUUECKNE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIC.

®duznyeckue BenuuMHbL. M3MmepeHue Qusnueckux BenuyuH. Dusnueckue
npubopsl. [Torpemnocts n3mepenuit MexayHapoHas cucreMa eInHuIl.

Kak (¢u3uka u Jpyrue ecTeCTBEHHbIE HAyKd M3y4yaroT MPUPOLY.
EcTecTBeHHOHAy4YHBI METOJ TMO3HAHUSA: HAOJIOAEHHE, MOCTAaHOBKA HAyYHOTO
BOIPOCA, BBIJBUKEHUE THUIIOTE3, SKCIIEPUMEHT I10 MPOBEPKE TUIOTE3, OObICHEHHE
HaOmogaemMoro ABiieHusd. Onucanre GU3nYecKuX SABJICHUN ¢ TOMOLIBI0 MOJIEIEN

Jemoncmpayuu.

1. MexaHuuyeckue, TEIUIOBBIE, JJIEKTPUYECKUE, MAarHUTHBIE, CBETOBBIC

SIBJICHHSI.
2. @usnueckue TpuOOPHl U MPOLEAYpa MPSAMBIX U3MEPEHUI aHAJIOrOBBIM U
U (POBBIM PUOOPOM.

Jlabopamopnuvie pabomsl u onvimel.

1. OmpeneneHue EHbI IeTIEHUs IKaJIbl U3MEPUTETHLHOTO MpUdopa.

2. H3mepeHue pacCTOSHUM.

3. M3mepenne 00bE€Ma KUIKOCTH U TBEPJOTO TENA.

4. OmnpeneneHue pasMepoB MaJbIX TEIL.

5. M3mepenune temmeparypsl IpU IIOMOIIM >KUAKOCTHOTO TEPMOMETpA M

JATYMKA TEMIIEPATYPBI.

6. IIpoBenenue ucciaenoBaHUs MO MPOBEPKE TUIIOTE3BI: AAIBHOCTH MOJETA
HIapyKa, MyIIEHHOIO TOPU30HTAIBHO, TEM OOJIbllE, YeM OOJbIIE BhICOTA
IIyCKa.

IlepBoHaYa/ILHBIEC CBeIeHUA 0 CTPOCHUM BellecTBA.

CrpoeHne BemiecTBa: aToMbl M MOJIEKYNbl, HX pa3mepbl. OIbITHI,
JIOKa3bIBAIOIINE TUCKPETHOE CTPOCHHUE BEILIECTBA.

JIBrxenue wactul BeniecTBa. CBA3b CKOPOCTH JBMKEHHUS YAaCTUL[ C
Temrieparypoii. bpoyHoBckoe nBrmkenue, muddysus. BzaummopeiicTBue wacTuil
BEILIECTBA: IPUTSKEHNE U OTTAJIKUBAHUE.

ArperarHble COCTOSIHUSI BEILIECTBA: CTPOEHUE ra30B, KUIKOCTEHW M TBEPIBIX
(KpUCTaINIMYECKHUX) Tell. B3auMOCBs3b MEXIy CBOMCTBAMH BEUIECTB B Pa3HbIX
arperaTHbIX COCTOSHUSIX M MX aTOMHOMOJEKYISIPHBIM cTpoeHueM. OcoOeHHOCTH
arperarHbIX COCTOSHUM BOJIBI.

Jemoncmpayuu.

1. HaGmronenue 6poyHOBCKOTO ABUIKEHUSI.

2. Habmonenue nuddysuu.



3. HaOmiomenune ~ siBneHui,  OOBSACHAIOMIMXCS  NPUTSHKCHHUEM WM
OTTAJIKNBAHUEM YaCTUII BEIIECTBA.

Jlabopamopnuvie padomel u onvimeol.

1. OueHka jaMaMeTpa aroMa METOAOM PSAOB (C  HCIONIb30BAaHUEM

dotorpadmii).

2. OnbITHI 10 HAOTIOACHUIO TEIUIOBOTO PACIIMPEHUS Ta30B.

3. OnbITHI 110 OOHAPYKEHUIO IEUCTBUS CUII MOJICKYJISPHOTO TIPUTSKEHUS.

JIBU2KeHMe M B3aMMO/IeiCTBHE TeJl.
MexaHnueckoe ABWKEHHE. PaBHOMEpHOE W HEPABHOMEPHOE JIBUKCHHE.
Ckopoctb. CpenHsisi CKOPOCTh MPU HEPABHOMEPHOM ABUWKEHHH. Pacuer mytu u
BPEMEHHU JIBUKECHUSL.
SlBnenne uHEpuMH. 3aKOH HUHEPUMU. B3auMOAEHCTBUE TEN Kak MNpUYMHA
WU3MEHEHNs CKOPOCTH JBMXKEHMSA Tel. Macca Kak Mepa HWHEPTHOCTH Tela.
[InotHOCTH BemiecTBa. CBA3b IUIOTHOCTH C KOJWYECTBOM MOJEKYJ B €IUHUIIE
o0beMa BeleCcTBa.
Cuita kak XapakTepuCTHKa B3auMozaeicTBHs Tesl. Cuiia yrnpyroctTd M 3aKOH
['yka. 3MepeHue cuibl ¢ MOMOIIBIO JUHAMOMETPA. SIBIICHUE TATOTEHUS U CHIIA
TshkecTH. Cuita TShKeCTH Ha Apyrux iaHerax. Bec rema. HeBecomocts. Cnoxenne
CWJI, HallpaBJICHHBIX MO OAHOW mNpsMol. PaBHoneiicTByromas cui. Cuna TpeHUsl.
TpeHne CKONbKEHUS U TPEHUE TIOKOSA. TpeHUE B MIPUPOJIE U TEXHUKE.
Jemoncmpayuu.
1. HalGmroneHue MexaHM4eCKOro ABUKEHUS Tella.
2. HM3mepeHne CKOpOCTH MPAMOIIMHENHOTO IBUKECHHUS.
3. HaOmronenue siBneHus WHEPIUU.
4. HabmroneHue u3MeHEHUs! CKOPOCTH TP B3aUMOJICUCTBUU TEll.
5. CpaBHEHHME Macc 10 B3aUMOJICHCTBHUIO TEN.
6. CI0Ke€HHE CHJI, HAlPABJICHHBIX 11O OJHOM MPSIMOM.
Jlabopamopnuwie pabomsl u onvimel.
1. OmnpeneneHrue CKOPOCTH PaBHOMEPHOTO JBUKEHUS (IIApUKA B KUIKOCTH,
MOJIEJIH JEKTPUYECKOTr0 aBTOMOOWJIS M TakK Jajee).

2. OmpezeneHue CpeaHE CKOPOCTH CKOJIbKEHHA OpycKa WM IIapuKa 0
HAKJIOHHOU IIJIOCKOCTH.
OnpeneneHue MIOTHOCTH TBEPAOTO Tea.

4. OmbITHI, JAEMOHCTPUPYIOIINE 3aBUCUMOCTb pacTshkeHUs (nedopmariim)
NPY>KUHBI OT MPUJIOKECHHOUN CHUITBI.

5. OnbIThI, AEMOHCTPUPYIOIINE 3aBUCUMOCTh CHJIBI TPEHHS CKOJBKEHUSI OT
BECAa TEJa U XapaKTepa CONMPUKACAIOIINXCS IOBEPXHOCTEH.

JaByieHue TBEPABIX TeJl, sKUAKOCTEH U ra3os.



Hasnenune. CriocoObl yMEHBIIICHUS U YBEJIMUEHUs JaBiieHus. JlaBieHue rasa.
3aBUCMMOCTh JaBJIEHHMsI raza OT oObeMa, Temieparypbl. I[lepemaya maBieHus
TBEPABIMU TEJaMHU, XKUJIKOCTSIMU U razamu. 3akoH I[lackansa. I[TneBmarmueckue
MallMHbl. 3aBUCHUMOCTbH JIaBJICHUS KMJAKOCTH OT MIyOWHBI. ['Wapocratmueckuit
napanokc. Coobmatomuecs cocyasl. [ uapaBimueckne MEXaHU3MBI.

Atmocdepa 3emnn u armocdepHoe napieHue. [IpuumHBI CylllecTBOBaHMS
BO3AylHON oOonouku 3emun. OmnbiT Toppuuermu. M3mepenue armocdepHoro
JaBlieHusl. 3aBUCUMOCTh aTMOC(EPHOTO JaBJICHUS OT BBICOTHI HAJl YPOBHEM MODSI.
[TpubGopsr 115 n3mMepeHus: arMmochepHOTo JaBICHUS.

JlelicTBHE KUJKOCTH U ra3a Ha IOIPYKEHHOE B HUX TeJO. BriTankuaromas
(apxumenoBa) cuna. 3akoH Apxumena. [InaBanue ten. Bo3ayxomnnaBanue.

Jemoncmpayuu.

S T o
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3aBACHUMOCTBD JABJIEHUA ra3a OT TEMIIEPATYPBI.

Ilepenada maBieHMs )KUAKOCTBIO U Ta30M.

Coo0maromuecst CoCy/Ibl.

I'mpopaBnuyeckuit pecc.

[IposiBinenue nercTBust aTMOC(HEpHOTO TaBJICHMUS.

3aBUCUMOCTbh BBITAJKHUBAIOLIEH CHUJIBI OT 00bEMA MOIpPYKEHHOW YacTU
T€JIa ¥ IIOTHOCTH JKUJIKOCTH.

PaBeHCTBO BhITaIKMBAOIIEN CUIIBI BECY BHITECHEHHOM KUJKOCTH.
YcnoBue niaBaHus TEI: IIABAHUE WJIU NIOTPYKEHHUE TEJ B 3aBUCUMOCTH OT
COOTHOIIEHHUS INIOTHOCTEN TEJIa U KUJIKOCTH.

Jlabopamopnuwie padomol u onvimol.

1.

WccnenoBanne 3aBUCMMOCTH Beca Tejla B BOJIE OT 00bEMa MOrpyKEHHON B
XKUJKOCTh YaCTH TeJa.

Onpenenenne  BBITAJKUBAIOLICH  CHJIbI, JCHCTBYIOLIEHW Ha  TeJIO,
MOTPYKEHHOE B KUJIKOCTb.

[IpoBepka HE3aBUCUMOCTH BBITAJIKMBAIOIIECH CUJIbI, IEMCTBYIOLIEN HA TEJIO
B JKMJIKOCTH, OT MaccChl TeJIa.

OnbITel, JEMOHCTPUPYIOLIME 3aBUCUMOCTh BBITAIKMBAKOUIEH CHJIBI,
JEHCTBYIONIEH Ha TEJNO B )KUJIKOCTH, OT 00bEMA NOTPYKEHHOU B )KUJIKOCTh
YaCTH TeJa U OT IVIOTHOCTHU KUJIKOCTH.

KoncrpynpoBanue apeoMerpa WM  KOHCTPYUPOBAaHHE JIOJKU U
omnpeieNieHue €€ rpy30n0AbEMHOCTH.

PaGora u MOIIHOCTH. JDHEPrusl.

Mexannueckas pabota. MOIIHOCTb.

[IpocTbie MexaHU3MBI: pblYar, ONOK, HAKJIOHHAas IUIOCKOCTh. [IpaBmiio
paBHOBecusl pblyara. [IpumeHeHMe mpaBuia paBHOBECHsS phlyara K OJIOKY.



«3onotoe mpaBwio» MexaHuku. KoadduimeHt mome3Horo aeMcTBus (maiee —
KITMT) mpocTbix Mmexanu3moB. [IpocTeie MEXaHU3MBI B OBITY U TEXHUKE.

Mexanuueckass 3Heprus. KunHernueckas W TOTEHLMAJIbHAs JHEPTUs.
[IpeBpamenre 0qHOrO BUAa MEXAHUYECKOM SHEPIUU B IPYrol. 3aKOH COXPAHEHUS
DHEPTUU B MEXAHHKE.

Jemoncmpayuu.

1. Ilpumepsl MPOCTHIX MEXAHU3MOB.

Jlabopamopnuvie padomel u onvimel.

1. OmnpeneneHue pabOThI CUIIBI TPEHHUS MPU PABHOMEPHOM JBHKEHUU TeEJa

110 TOPU30HTAJIBHOM OBEPXHOCTH.
2. HccnenoBaHue yclIOBHI paBHOBECHS pblUuara.
3. Wsmepenune KIIJ] HaKIOHHOM MIIOCKOCTH.

4. V3yuyeHne 3aKkOHA COXPaHEHHUsI MEXaHUYECKOU YHEPTHH.
8 KUIIACC

TenjioBblie SIBJICHUS.

OCHOBHBIE TIOJOKEHUSI MOJIEKYJISIPHO-KUHETUUECKOM TEOPUU CTPOECHUS
BelllecTBAa. Macca M pa3mepbl aTOMOB U MOJIEKYd. ONBIThI, MOATBEPKAAIOIINE
OCHOBHBIE TTOJIOKEHUS MOJIEKYJIIPHOKUHETUYECKOW TEOPHUH.

Monenu TBEPAOTO, >KUIKOTO M Ta3000pa3HOTO COCTOSIHUM BeIIECTRBA.
Kpucrannmueckue u amopgubie Ttena. OObsiCHEHUE CBOMCTB ra3oB, KUIKOCTEH U
TBEPABIX TEJI HA OCHOBE TOJIOKEHHU MOJIEKYJISPHO-KMHETUYECKON TEOPUHU.
CmaurBaHME U KallWUISIPHBIE SIBJICHUS. TEMI0BOE pACIIMPEHHUE U CHKATHE.

Temneparypa. CBs3b TeMIlepaTypbl €O CKOPOCTBIO TEIJIOBOTO ABUKEHUS
yactull. BuyTtpenusis sHeprus. CrnocoObl HM3MEHEHUST BHYTPEHHEH SHEpPruu:
TeIIonepeaayda 151 COBEpIIICHUE paboTHL. Bunet TEIUIONIEPENAYN:
TEIUIONPOBOJHOCTh, KOHBEKIIMS, U3JIyUYCHUE.

KonnuectBo TernoTel. YimenbHas TEMIOEMKOCTb BEIIECTBA. TemiooOMeH H
TEIJIOBOE paBHOBecHE. YpaBHEHHE TemioBoro Oananca. IlnaBnenue u
OTBEpPAECBAHUE KPUCTAUIMYECKUX BEIIECTB. YJEJbHAsA TEIUIOTa IUJIABJICHUS.
[TapooOpazoBanue u koujeHcarusi. Mcnapenue. Kunenue. VYienpHas Tteruiora
napooOpa3oBaHus. 3aBUCUMOCTh TEMIEPAaTypbl KWUIIEHHS OT aTMOC(hepHOTo
JABJICHUS.

BrnaxnocTts BO3ayXAa.

DHeprus TOIUIMBA. YIEJIbHAS TEMIOTA CTOPAHUS.

[Mpunnuner padotel TermnoBbix asurateneil KIIJ[ TemmoBoro aBuraresns.
TenoBble ABUTATENN U 3AILUTA OKPYKAOLIEN CPEJIbI.

3aKOH COXPAHEHUS U MPEBPALLICHUS YHEPTUH B TEIJIOBBIX MPOLECCaX.

Jemoncmpauuu.

1. HaOGmronenue OpoyHOBCKOTO TBUKEHUS.
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10.
11.
12.
13.

Habmonenue quddysun.

HabGmronenue siBneHnii cMauuBaHUs U KaWJUISIPHBIX SIBICHUM.
Habntonenue TeniaioBoro pacimpeHus Tel.

N3meHenne naBieHuWs ra3a mpu W3MEHEHWH 00bEMa M HAarpeBaHUU WIIA
OXJIAXKJICHHH.

[IpaBuna u3MepeHus: TeMnepaTyphbl.

Bunsl Teronepenaun.

OxJtaxkieHue npyu COBEPIICHUH padOThI.

HarpeBanue npu coBepiieHn# padOThl BHEITHUMH CHIJIAMH.
CpaBHeHHE TETUIOEMKOCTEHN pa3IMUHbBIX BEIICCTB.
HaGnronenue kurenus.

Habmntonenue noctostHCTBa TeMIEpaTyphl MPHU MIIABJICHUH.
Mojenu TeIJIOBBIX JBUTATEIICH.

Jlabopamopnuie pabomesl u onvimel.

1.
2.
3.

10.
11.
12.
13.

OnbITHI IO OOHAPYKEHUIO JEHCTBHS CHUJI MOJICKYISIPHOTO TIPUTSHKCHUS.
OnbITHI O BRIPAIIMBAHUIO KPUCTAJJIOB TIOBAPEHHOM COJIM WJIU caxapa.
OnpITel IO HAOMIOAEHUIO TEIUIOBOTO PACIIUPEHUs] Ta30B, KUAKOCTEH U
TBEPABIX TEIL

OrnpeneneHue qaBiaeHNS BO3AyXa B 0aJJIOHE IIMPHUIIA.

OnbIThl, JEMOHCTPUPYIOIIME 3aBUCHUMOCTH JAaBJICHHUS BO3AyXa OT €ro
00BbEMaA U HarpeBaHMs WM OXJIKICHHUS.

[IpoBepka runoTe3bl JUHEHHON 3aBUCUMOCTH JIJIMHBI CTOJIOMKA KUIKOCTH
B TEPMOMETPUIECCKON TPyOKe OT TeMIepaTyphl.

Habmionenne wu3MeHEHHS BHYTPEHHEHW OHEPrHMM Tella B Pe3yJbTare
TerIonepeaayu U paboThl BHEITHUX CHJI.

HccnenoBanue sIBJICHUS TEIUIOOOMEHAa MPU CMENIMBAHUHM XOJOJHOU H
ropsiuer BOZBI.

OrnpeneneHue  KOJIMYECTBA  TEIUIOTHI, IMOJYYEHHOIO  BOAOW  IIpHU
TEIJI000MEHE C HArpeThIM META/UIMUYECCKUM ITUITHHIAPOM.

Onpenenenue yaeabHON TEMIOEMKOCTH BEIIIECTBA.

HccnenoBanue npouecca UCIapeHusl.

Onpenenenne OTHOCUTENBHOM BIQXKHOCTH BO3IyXa.

Onpenenenue yaeabHOM TEIIOTHI TUIaBICHUS JIbJA.

JJIeKTpU4YecKre U MATHUTHBIE SIBJICHHS.

Onekrpuzauust Ten. [[Ba pona sneKTpUUECKHX 3apsAnoB. B3ammopeincrtBue
3apsDKEHHBIX  Teld. 3akoH KymnoHa (3aBUCHMOCTh  CHJIBI  B3aMMOJICHCTBUS
3apsHKEHHBIX TEJT OT BEJIMUUHBI 3apsIZIOB U PACCTOSHUS MEXKY TEJIaMH ).

Onekrpuueckoe mnoje. Hamps€HHOCTh s3nekTpuueckoro mnoisd. [IpuHiun
CYTIEPIIO3UIIUU AEKTPUUECKUX MOJeH (Ha KaYeCTBEHHOM YPOBHE).



Hocutenu snekTpuyeckux 3apsioB. DIEMEHTAPHBIN 3JIEKTPUYECKUM 3apsi.
Crpoenue aroma. IIpoBOAHUKM W JUPJIEKTPUKU. 3aKOH  COXpPaHECHUA
AIEKTPUYECKOTO 3apsia.

DJIEKTPUYECKUM TOK. YCJIOBUA CYyUIECTBOBAHMUS DJJIEKTPUUYECKOTO TOKAa.
HNcTOuyHMKH TOCTOSSHHOTO TOKa. JIEHCTBUS DJIEKTPUYECKOrOo TOKa (TEIIOBOE,
XUMHUYECKOE, MATHUTHOE). DIIEKTPUUYCCKHUI TOK B KUIKOCTSAX U Ta3ax.

OnekTpuueckass  uenb. Cuna  TOKa.  DJEKTPUYECKOE  HAMPSHKEHUE.
ConpoTuBieHne NPOBOJHUKA. YIEIBHOE CONPOTHUBICHUE BellecTBa. 3akoH Oma
ans ydactka nenu.  [locnegoBarenpHOE W MAPAIUICNIBHOE — COCIMHEHUE
IIPOBOTHUKOB.

Pabora u MOIIHOCTH OANEKTpUYECKOro Toka. 3akoH Jlxoymns—JIenma.
DNEeKTpUUECKUE 1IENH U MOTPeOUTeNN IIEKTpUYECcKor sHeprun B ObITy. KopoTkoe
3aMbIKaHHUE.

IloctostHHBIE  MarHmThl.  B3amMoaelcTBHE  NOCTOSIHHBIX ~ MAarHMTOB.
MaruuTHoe noje. MarauTHoe 1oJjie 3eMJIM U €ro 3HaUYCHUE IS KU3HU Ha 3eMIIe.
OnbiT  Opcrega. MarHuTHOe TIONE€  DJIEKTPUUECKOTO Toka. [IpuMeHeHue
3JIEKTPOMATHUTOB B TEXHUKE. [[€MICTBHME MAarHUTHOTO MOJIsI HA MPOBOJHUK C TOKOM.
DIIEKTPOABUTATENb IOCTOSHHOTO ToKa. lcmonb30BaHWE >IEKTPOABUTATENEH B
TEXHUYECKUX YCTPOUCTBAX U HA TPAHCIIOPTE.

Onbitel @apanes. SIBieHue sneKTpoMarHuTHOW uHAyKIMU. [IpaBuio Jlenna.
DIIEKTpOTreHEPaTOp. Crioco0sI MOJTy4YEHUS ANEKTPUYECKON SHEPTHUH.
DNEKTPOCTaHIIMU Ha BO30OHOBIIIEMBIX UCTOUHUKAX YHEPTUH.

Jemoncmpavyuu.

DJeKTpHU3aIus Tel.
JIBa poza 3JIeKTpUUECKUX 3aps/I0B U B3aUMOJICUCTBUE 3apSKEHHBIX TEJ.
VYCTpONCTBO U AEHUCTBUE DIEKTPOCKOIIA.
DIIEKTPOCTAaTUYECKask UHAYKIIHS.
3aKOH COXpAaHEHUS AJICKTPUUECKHUX 3apsIOB.
[IpoBOAHUKH U AUAIEKTPUKH.
MoaenupoBaHU€E CUIIOBBIX JUHUAM 3JIEKTPUUECKOTO OIS,
M cTOYHUKY NOCTOSIHHOT'O TOKA.
JIelcTBUS AIEKTPUIECKOTO TOKA.
. DIEKTPUYECKUI TOK B KUJKOCTH.
. I'a30BbIi pa3psia.
. I3MepeHnune cuiibl TOKa aMIIEpMETPOM.
. I3MepeHune 3eKTPUYECKOT0 HATPS)KEHUST BOJIBTMETPOM.
. Peocrar u marazuH COnpOTUBIICHUM.
. BzaumopencTBue mocTOSHHBIX MarHUTOB.
. MoaenupoBaHre HEBO3MOKHOCTH pa3ICICHUS TTOJIOCOB MAarHuTa.
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17.
18.
19.
20.
21.
22.
23.
24.

25.

MopaenupoBaHUE MAarHUTHBIX TTOJIEW MTOCTOSHHBIX MAarHUTOB.

OnbIT Opcrena.

MarauTHoE€ 1noJjie ToKa. JIEKTPOMATHUT.

JlelicTBrE MAarHUTHOTO TIOJISI HA MPOBOJHUK C TOKOM.

DIIeKTPOABUTATENb MOCTOSIHHOTO TOKA.

HccnenoBanue siBICHUS 3IEKTPOMATrHUTHOM UHAYKIIHH.

Onbitel Dapanes.

3aBUCUMOCTh HAIPABJIEHUS HWHAYKIIMOHHOTO TOKA OT YCJIOBHUM €ro
BO3HHUKHOBEHHS.

DJIEKTPOreHepaTop MOCTOSTHHOTO TOKA.

Jlabopamopnwie padomul u onvimel.

1.

o vk~ w

10.
11.

12.

13.

14.

15.

16.

OnpiTel MO HAOMIOACHUIO DJEKTPpU3AlUM  TeJl HWHIAYKIUEH U TIpHU
COIPUKOCHOBEHHH.

HccnenoBanne AEUCTBUSL DBJICKTPUYECKOTO IO HAa IPOBOJHUKH U
JTIASJICKTPUKH.

Coopka u nmpoBepka padOThI IAECKTPUUECKON 1IETTH TTOCTOSTHHOTO TOKA.
N3MepeHne u peryampoBaHUe CUITbI TOKA.

N3mepenue u peryampoBaHue HAIPSIKEHHUS.

HccnenoBanne 3aBUCHUMOCTH CWJIbI TOKA, WAYIIETO 4YE€PE3 PE3UCTOP, OT
COINPOTHUBIICHUS PE3UCTOPA U HAMPSIKEHUS HA PE3UCTOPE.

OnbITHI, J€MOHCTPUPYIOLINE 3aBUCUMOCTb AIEKTPUYECKOTO
COINPOTUBIICHUS TPOBOJAHUKA OT €ro JUIMHBI, IUIOMIAAW IOMEPEYHOIO
CEUYEHHS U Marepuana.

[IpoBepka mnpaBwiIa CIOKEHUS HANPSIKEHUA TIPU TOCIEA0BATEILHOM
COCJIMHEHUH JIBYX PE3UCTOPOB.

[IpoBepka mpaBuia Uil CWIbl TOKAa MPHU MAPAIUICTBHOM COCIUHEHUU
PE3UCTOPOB.

Omnpenenenne pabOTHI AMEKTPUUECKOTO TOKA, UYIIIETO YEPE3 PEIUCTOP.
Onpenenenue MOIIHOCTA 3JEKTPUYECKOTO TOKA, BBIACISIEMON Ha
pes3ucrope.

HccnenoBanre 3aBUCUMOCTH CHJIBI TOKA, WIYLIETO YEpe3 JAMIOYKY, OT
HaIpsDKEHNs Ha HEH.

Onpenenenue KII/[ nHarpeBarens.

HccnenoBanue MarHuTHOTO B3aUMOJICHCTBUS TOCTOSIHHBIX MAarHUTOB.
N3yueHre MarHuTHOTO IMOJIsl TOCTOSTHHBIX MAarHUTOB MPH UX 00bETUHCHUU
Y pa3/ICIICHUMU.

HccnenoBanue nenMCTBUS AIEKTPUUECKOTO TOKA HA MATHUTHYIO CTPEIKY.



17. OOBITBI, JAEMOHCTPUPYIOIIHE 3aBUCUMOCTh CHJIbI  B3aUMOJCHCTBUS
KaTylIKA C TOKOM M MarHuTa OT CHJIbl TOKAa W HANpaBICHUS TOKa B
KaTyIIKE.

18. M3yueHne AeCTBUS MAarHUTHOTO MOJIS HA TPOBOJAHUK C TOKOM.

19. KoHCTpyupoBanue u n3ydeHue padoThl AJIEKTPOIBUTATEIS.

20. U3mepenne KII/I anmexkTpoaBuraTreIbHON yCTaHOBKH.

21. OnbITBl IO  UCCIICIOBAHUIO SIBJICHHUS DJICKTPOMArHUTHOM WHIYKIUM:
WCCIICIOBAHUE W3MEHEHUW 3HAYEHHS W HANpPaBICHUS HWHIYKIIMOHHOIO

TOKA.
9 KJIACC

Mexannuyeckue siBJICHHS.

Mexanndeckoe JABWKEeHHE. MarepuanbHas Touka. Cucrema oOTcuéra.
OTHOCUTENBHOCT MEXAHWYECKOTO JIB)KEHHs. PaBHOMEpHOE MNPSAMOIMHENHOE
newxeHne. HepaBHomepHOe npsMonuHENHOE IBM>KeHUE. CpeaHsass 1 MTHOBEHHAs
CKOpPOCTb T€JIa IPU HEPABHOMEPHOM JIBUKCHUU.

VYckopenue. PaBHOyckOpeHHOE mHpsMOIMHENRHOe aBuxeHue. (CBoOOgHOE
nagenue. OnbiThl ['anumnes.

PaBHOMepHOE nBMXEHHE TO OKpyXHOCTH. llepuox m yactora oOpaieHus.
JluHerHas v yrinoBasi CKOpocTH. LIEHTpOoCTpeMUTENBHOE YCKOPEHHUE.

[IepBsiii 3akoH Hprorona. Bropoit 3axkon Herotona. Tpernii 3akon HproToHa.
[IpyrHIMD Cynieprno3unuu Cui.

Cuna ynpyroctu. 3akoH ['yka. Cuna TpeHHUs: cuiia TPEHUSI CKOJIbKEHUSI, CHIIa
TPEHUs MIOKOS1, APYTUE BUJIBI TPEHUSI.

Cwia TsHKECTM M 3aKOH BCEMUPHOIO TIATOTEHHUSA. YCKOPEHHE CBOOOIHOIO
najgeHus. Jlpmwxenne raHer BOKpyr Comnuoa. IlepBas xocMuueckas CKOPOCTb.
HesecomocTs u neperpysku.

PaBHOBecue MarepuanbHOW TOUkH. AOCONIOTHO TBEpPIOE Teno. PaBHOBecue
TBEPAOTO TeJA C 3aKPEIUIEHHON OChIO BpalleHus. MomeHT cuiibl. LIeHTp TskecTH.

Nmnynec tema. M3menenune nmmnynesca. MMiynbe cuiibl. 3aKOH COXpaHEHHS
UMITYJIbCA. PEaKTMBHOE JBUKECHHUE.

Mexannueckasi pabota W MOIIHOCTH. PaboTa cuil TsKECTH, yHPYrocCTH,
TpeHusi. CBs3b dHepruu u padothl. [loTeHIMaIbHas SHEPTUS Tela, MOAHITOrO HaJl
MOBEPXHOCTHIO 3eMiu. [loTeHIIManbHas 3HEprus c:karol npykuHbl. Kunetnyeckas
sHeprus. Teopema O KMHETUYECKOW DHEPTrUH. 3aKOH COXPAHEHUS MEXAaHWYECKOU
DHEPIHH.

Jemoncmpayuu.

1. HalmroneHue MeXaHMYECKOTO JBMKEHUS Tela OTHOCUTEIBHO Pa3HBIX Tel

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

CpaBHeHUE MOyTe W TPACKTOPUM JBHKEHHS OJHOTO U TOTO K€ Teja
OTHOCHUTEIBHO PA3HBIX TEJI OTCYETA.

N3mepenne CKOpOCTH U YCKOPEHUS MPSAMOJIMHEUHOTO IBUKEHUSL.
HccnenoBanne npu3HakoB PaBHOYCKOPEHHOTO JIBHKECHMUS.

Habmronenune ABM>xeHUs Tela o OKPYKHOCTH.

HaGnronenne MexaHn4ecKux sIBJICHUM, TPOUCXOASIINX B CUCTEME OTCUETA
«Tenexka» mnpu €€ PABHOMEPHOM U  YCKOPEHHOM  JBUKCHUU
OTHOCUTETILHO KaOMHEeTa (PU3HKHU.

3aBUCUMOCTh YCKOPEHHs Tejla OT MAaccChl Tejla M JEHCTBYIOLIEH HAa HEro
CHJIBI.

HaGnronenue paBeHCTBa CHIT IIPU B3aUMOJICHCTBUU TE.

M3meHeHne Beca Teia Mpyu yCKOPEHHOM JIBUKEHUU.

[Iepenada nmnyneca npy B3anMOAEHCTBUH TEI.

[IpeoOpazoBanus 3HEPrUn MpU B3aUMOJCHCTBUU TE.

CoxpaHeHre UMITYJIbCA [TPU HEYIIPYTOM B3aUMOJICHCTBHH.

CoxpaHeHre UMITYJIbca MPU aOCOTIOTHO YIPYTOM B3aUMOJICHCTBUU.
HaGnronenue peakTHBHOTO IBM>KEHHUS.

CoxpaHeHrne MEXaHUYeCKOW IHEPTHH MPU CBOOOTHOM MaICHUH.
CoxpaHeHre MEXaHUYECKON SHEPTUH IIPU JBMKEHUU TeJIa MO JEHCTBUEM
IPY>KUHBI.

Jlabopamopnwie padomel u onvimel.

1.

KoncTpyupoBanue Tpakra ais pasroHa M JaJbHEWIIET0 PABHOMEPHOTO
JIBYDKEHUS TIIApUKA WITN TEICKKH.

OnpenencHue cpeaHeld CKOPOCTH CKOJIBXKCEHUS OpycKa WM JABYIKSHUS
HIapyKa 1Mo HAaKJIOHHOM MJIOCKOCTH.

Omnpenenenrue YCKOPEHHS Tella NPH PaBHOYCKOPCHHOM JIBHDKCHUU 10
HaKJIOHHOM IIOCKOCTH.

UccnenoBanne 3aBUCMMOCTH MyTH OT BPEMEHU TPH PABHOYCKOPEHHOM
JBIDKCHUH 0€3 HadaJIbHOM CKOPOCTH.

[IpoBepka THUMOTE3bl: €CIIM TPU PABHOYCKOPEHHOM JABUKEHUH 0e€3
HAYaJbHON CKOPOCTH TYTH OTHOCATCS KakK psAJ HEYETHBIX YHCEN, TO
COOTBETCTBYIOIIUE TPOMEKYTKH BPEMEHU OJJMHAKOBHI.

UccnenoBanne 3aBUCUMOCTH CHJIBI TPEHHUS CKOJBKEHUS OT CHIIBI
HOPMAJILHOTO JIaBJICHUS.

Onpenenenue k03hOUITMEHTA TPEHUS CKOJBKEHUS.

Onpenenenune KECTKOCTU MPYKHUHBI.

Omnpenenenne padbOTHI CUIIBI TPEHHS MPU PABHOMEPHOM JBIDKEHUU TeEIa
110 TOPU30HTATBLHON MOBEPXHOCTH.



10. Onpenenenue pabOTBl CHJIBI  YOPYrOCTH TMpU MNOABEME TIpy3a C
UCIOJIb30BAHUEM HETIOABUKHOTO U MOJIBUKHOTO OJIOKOB.
11. I3ydeHne 3aKoHa COXpAHEHUS IHEPTHH.
Mexann4yeckue KojgeOaHUsI U BOJHBI.

KonebarenbHoe nBuxeHue. OCHOBHBIE XapaKTEPUCTUKU KOJIEOaHUI: epUo,
4acToTa, aMIUINTya. MareMaTnuecKkud U MpYKUHHBIA MasTHUKH. [IpeBpamieHue
SHEPTUH MPH KoJIeOaATeTbHOM JIBUKEHUU.

3aryxaromue — koneOaHus.  BpiHyxkzaeHHble — KojeOaHus.  Pe3oHaHc.
Mexanuyeckue BoiHbl. (CBoiicTBa MexaHWYECKHMX BOJH. IIpomonbHble U
nornepeyHsle  BONHBL. JIMHa BOJNHBI W CKOPOCTh €€ paclHpOCTPAHEHHS.
MexaHuyeckue BOJHBI B TBEPAOM TEJI€, CEUCMUYECKUE BOJIHBI.

3Byk. I'poMKkocTh 3Byka M BbicoTa ToHA. OTpaxeHue 3Byka. MH(pa3Byk u
YIABTPa3BYK.

JHemoncmpayuu.

1. HaOmronenue xosneOaHuii Tell HOA IEHCTBUEM CHIIBI TSDKECTH W CHUJIBI
YIOPYTOCTH.

HaGmonenue xonebanuii rpy3a Ha HUTH U Ha TIPYKUHE.
HaOnronenue BbIHYKIEHHBIX KOJIeOaHUI M pe30HaHCcA.
PacnpocTpanenue npo1oibHBIX U MOMEPEYHBIX BOIH (Ha MOJIETIN).
HaGnronenue 3aBUCMMOCTH BBICOTHI 3BYyKa OT YaCTOTHI.
. AKycTHYECKHI pPE30HAHC.
J1a6opam0pubte paoomot u onvimol.
1. Onpenenenue 4YacToTbl M Tepuona KojeOaHWN MaTeMaTHYeCcKOro
MasTHHUKA.

2. OmpezeneHue 4acTOThI U NeproJia KoJieOaHU Mpy>KMHHOTO MasiTHUKA.

3. HccnepoBanue 3aBUCUMOCTH MepUo/a KoueOaHUW MOABEIICHHOTO K HUTH

rpy3a OT JJIMHBI HUTH.

4. VccnemoBaHue 3aBUCUMOCTH TIEpHoa KojieOaHUH MPY>KUHHOTO MasTHUKA

OT MAaccChbl Irpy3sa.
5. [IpoBepka He3aBUCMMOCTHU Tepuojia KoneOaHUW Ipy3a, MOABEHIEHHOTO K
HUTH, OT Macchl rpysa.
6. OmbIThl, JAEMOHCTPUPYIOIIME  3aBUCUMOCTh  MepuUoAa  KosieOaHui
MPYKUHHOTO MAasiTHUKA OT MacChl Ipy3a U )KECTKOCTU MIPYKUHBI.
7. U3mepenue yckopeHusi CBOOOIHOTO MaCHHUS.
JJIEKTPOMATHUTHOE I10JI€ ¥ JJIEKTPOMATHUTHBIE BOJIHBI.

ONEeKTPOMarHuTHOE  TOJIE.  OJEKTPOMAarHuTHble  BOJMHBL.  CBOMCTBa
NIEKTPOMarHuTHBIX BOJH. [llkana anmekTpomMarHUTHBIX BOJIH. Fcmnosnb3oBaHue
AIIEKTPOMATHUTHBIX BOJIH JJI1 COTOBOM CBS3H.
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DnekTpoMarHuTHas npupoaa cBera. CKopocTh cBeTa. BollHOBbIE CBOICTBa
CBETA.

Jemoncmpayuu.

1. CBOMCTBa 2JIEKTPOMArHUTHBIX BOJIH.

2. BonHOBBIE CBOMCTBA CBETA.

Jlabopamopnuvie padbomel u onvimel.

1. M3ydyeHue CBOMCTB 3JE€KTPOMATHUTHBIX BOJH C IOMOIIBI0 MOOMIBHOTO

tenedona.
CBeToBbI€ sIBJICHUS.

JlyueBas MOJieb CBeETA. HUctounuku CBeETa. [TpssmonuneliHoE
pacnpoctpanenue ceera. 3arMeHust Connna u Jlynsl. Otpaxkenue cera. [lnockoe
3epKajio. 3aKOH OTPaXEHHUsSI CBETA.

[Ipenomiienne cBera. 3akoH mpesiomieHuss cBera. llonmHoe BHyTpeHHee
OTpaxkeHHe cBeTa. Vcnonb3oBaHWE TOJHOTO BHYTPEHHEIO OTpPaXEHUs B
ONTHYECKUX CBETOBOAAX.

Jlunza. Xox osyueit B smH3e. OnThueckas cuctema (Qoroarnmnapara,
MUKpOCKONa M Tejeckoma. [7na3 kak onTuyeckas cucrtema. bim3opykocTs u
JAJbHO30PKOCTb.

Pasnoxxenne Oemoro cBerta B cmekTp. OmnbiTel Hetorona. Cnoxxenue
CIIEKTpAJIbHBIX LBETOB. J{Hcnepcus cBera.

Jemoncmpayuu.

[IpssMonuHENHOE pacIpOCTPaHEHUE CBETA.

OTtpaxeHue cBeTa.

[Tony4yenue n3o0paxeHunii B INIOCKOM, BOTHYTOM U BBIMTYKJIOM 3€pKajiaX.

[Ipenomnenue cera.

ONTHYECKUN CBETOBO/I.

Xoa mydei B cOOMparoIIe JIMH3e.

Xox JIy4yen B pacCeuBaIOIIEH JIMH3E.

[Tony4yenune n3o00paxeHuii C MOMOIIBIO JIMH3.

[Ipunuun aeicTBus oToarmapara, MUKPOCKOIIA U TEJIECKOIIA.

10. Mojen ria3a.

11. Pa3noxxeHue Oenoro cBera B CIEKTP.

12. [omy4yenue Oeyoro cBeTa Mpu CIOKESHUHN CBETA Pa3HBIX I[BETOB.

Jlabopamopnuvie padbomsl u onvimel.

1. HccnenoBaHue 3aBUCMMOCTH YIVIa OTPaXEHHUS CBETOBOIO Jiyya OT yIvia
naJeHusl.

2. W3yueHue xapakTepuCTUK N300pakeHUsI PEAMETA B IUIOCKOM 3€pKajle.

3. HccnenoBanue 3aBUCHMOCTH yIvia MIPEJIOMIIEHUS] CBETOBOTO Jy4da OT yIJia
NaJICHUS Ha TPAHUILIE «BO3LYX—CTEKIIO.
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4. TlomydeHue M300paKeHUI C TTOMOIIBIO COOUPAIOIICH JINH3BI.
Omnpenenenue HOKyCHOTO pacCTOSTHUSL U ONTHYECKOM CHIIbI coOMparoiei
JIUH3BI.

6. OMBITHI 110 PA3IOKEHUIO OEJIOTO CBETA B CIIEKTP.

7. ONBITHI MO BOCIHPHUSTHIO IBETA MPEAMETOB MPU MX HAOIIONCHUM dYepes
I[BETOBBIE (PHIIBTPHI.

KBanToBbBIE SIBJICHUS.

Omneitel Pesepdopaa u nnanerapHas monenb atoma. Mogaenb aroma bopa.
Hcnyckanue u nomiomenue ceeta aromom. KBaHTel. JInHeuaTbie CIEKTPHI.

PannoaktuBHOCTh. Anbda, OeTa- u ramma-uzinydenus. CTpoeHHE aTOMHOTO
saapa. HyxinonHas wmogens aromHoro siapa. M3ortombl.  PagmoakTuBHBIE
npeBpaiienus. [lepros nomypacnaga aTOMHBIX SIEP.

AnepHbie peakuuu. 3aKOHBI COXpaHEHHUS 3apsSI0BOT0 U MAacCOBOTO YHCEIL.
DHeprus cBsi3M aroMHbIX sifep. CBsi3b Macchl M 3Hepruu. Peakuuu cuHTe3a U
nenenus saaep. Mcrounviku sHeprun ConHIa U 3BE3.

SnepHas sHepretuka. JleHCTBUS pPaIMOAKTUBHBIX H3IYyYEHUNW Ha >KUBbBIC
OpTaHU3MBI.

Jemoncmpayuu.

1. CHekTpbl U3IIYyYEHHUS U MOMIOMICHUSI.

2. CrHekTpsl pa3IMYHbIX I'a30B.

3. Conexkrp Bozoposa.

4. HalGmronenue TpekoB B kamepe BuibcoHa.

5. Pabora cuérunka HOHU3UPYIOLIUX U3TYYEHUH.

6. PerucTtpanus n3inydeHust OpUPOAHBIX MUHEPAJIOB U MPOIYKTOB.

Jlabopamopnwie padomel u onvimel.

1. HaGmrogenue CriiomHbIX U TMHEHYATHIX CIIEKTPOB U3ITyYCHUSI.

2. HccnenoBanue TPEKOB: M3MEPEHHUE HHEPIHMU YACTUIBI MO TOPMO3HOMY

nytH (1o ¢ororpadusim).

3. M3mepenue paanoakTUBHOTO (OHA.

IHoBTOPHUTEIHbHO-00001IIAO I MOYJIb.

[ToBTOpUTENBHO-0000IIAOIITUN MOYJIb MPEAHA3HAYEH ISl CUCTeMAaTU3aluu
U 0000mIeHWS  TPEIMETHOTO  CONCPKaHWS W ONbITa  JIEATEIHLHOCTH,
IPUOOPETEHHOTO MPU M3YYEHUH BCETO Kypca (DU3WKH, a TaKKe JJIA TOJATOTOBKHU K
OCHOBHOMY TOCYIapCTBEHHOMY »JK3aMeHy 1o (Qu3HKe s O0O0ydJarommxcs,
BBIOpPABILIMX 3TOT YYEOHBIN MTPEIMET.

[Ipy m3yyeHUHu JAHHOTO MOMYJIS PEANU3YIOTCS U CUCTEMATU3UPYIOTCS BUIBI
JEATEeIbHOCTH, HA OCHOBE KOTOPBIX 00ECIIEYMBAETCS JOCTUKEHUE MPEIMETHBIX U
METanpeIMETHBIX  IUIAHUPYEMBIX  pe3yibTaToB  oOyueHus, Qopmupyercs
€CTECTBEHHOHAYYHasl TPaMOTHOCTh: OCBOEHHE HAyYHBIX METOJIOB MCCIIEAOBAHMS



SBIICHUM TPUPOJLI U TEXHUKH, OBIAJICHUE YMEHUSIMH OOBSACHATH (HU3UUYECKUE
SBJICHUS, TPUMEHAS TOJY4YEHHbIE 3HAaHMs, pellaTh 3a7ayd, B TOM YHCIIE
Ka4eCTBEHHBIC U SKCIIEPUMEHTAJILHBIC.

[IpuHIMNIMATBEHO AEATENBHOCTHBIM XapaKTep AAHHOTO paszzena peain3yeTcs
32 Ccu€T TOro, YTO OOydYaroluecs BBIMOIHSIIOT 3aJaHus, B KOTOPBIX UM
npeaaaraeTcs:

HAa OCHOBE TIOJYYCHHBIX 3HAHMK pacro3HaBaTh M HAyYHO OOBSCHATH
dbu3nUecKue ABICHUS B OKPYKAIOIIEH MPUPOIE U MTOBCETHEBHOMN KU3HU;

WCIIOJIb30BaTh HAYYHBIC METOIBI UCCIEAOBaHMS (U3MUECKUX SBICHUN, B TOM
YUCIIE JJIS IPOBEPKU TUTIOTE3 U TIOJTYyUEHUS TEOPETUUECKUX BHIBOJIOB;

OOBSICHATHh HAy4YHBIE OCHOBBI HAMOOJIEE BAXKHBIX JOCTHUKEHHN COBPEMEHHBIX
TEXHOJIOTUH, HAIpUMeEp, MPAKTHYECKOTO HCIOIb30BaHUS PA3IUYHBIX MCTOYHHUKOB
SHEPTUH HAa OCHOBE 3aKOHA NPEBPAIICHUS W COXPAHCHHS BCEX M3BECTHBIX BHJIOB
SHEPTHUH.

Kaxngas w©3 TeM JaHHOTO MOJY/IS  BKJIIOYAET AKCIEPUMEHTAIBHOE
uccienoBaHue 0000maroniero xapakrepa. Moaylb 3aBeplIaeTcsl MPOBEACHUEM
JMAarHOCTUYECKON U OIEHOYHOM pabOoThI 32 KypcC OCHOBHOT'O 00111eT0 00pa3oBaHuUsl.



IINIAHUPYEMBIE PE3VJIBTATBI OCBOEHHUA ITPOI'PAMMBLI 110
PU3UKE HA YPOBHE OCHOBHOI'O OBIHIEI'O OBPA3OBAHMUA

N3ydenne Gu3uKH HA ypOBHE OCHOBHOIO OOIIEro 0Opa3oBaHMs HAIPaBJICHO

Ha JIOCTHUKEHUE JTUYHOCTHBIX, METAMIPEIMETHBIX U MPEIMETHBIX 00pa30BaTEIbHBIX
PE3yJbTaTOB.

B pesynbrare uzydyenus (puU3MKu Ha ypOBHE OCHOBHOTO OOIIEr0 0Opa3oBaHUs

y oOydarorerocsi OyayT chOpMUpPOBaHbI CIEAYIONINE JTUYHOCTHBIE PE3YJIBTAThI B
Y4acTH:

1) naTpuoOTHYECKOr0 BOCTIUTAHUSA:

- IIPOSIBJICHUE MHTEPECA K UCTOPUU U COBPEMEHHOMY COCTOSHHUIO POCCUMCKOU
(bu3HYECcKON HAyKH;

- IEGHHOCTHOE OTHOIIIEHUE K JOCTUKEHHUSIM POCCUICKUX YUEHBIX-(DU3UKOB;

2) rpaJaaHCKOr0 U TYXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUSA:

- TOTOBHOCTh K aKTUBHOMY y4YaCTHIO B OOCY>KJI€HUU OOLIECTBEHHO 3HAYMMBIX U
ATUYECKUX MPOOJIEM, CBSI3aHHBIX C MPAKTUYECKUM MPUMEHEHHEM JOCTHXKEHHM
bu3uKy;

- OCO3HaHHWE BAXXHOCTH MOPAJbHO-3THUYECKUX NPHUHIMUIOB B JAECSATEIBHOCTH
YU4E€HOIO;

3) 3¢TeTHYECKOro BOCIIMTAHUSA:

- BOCHPHUATHE 3CTETHUYECKUX KaueCTB (PU3NYECKON HaykH: €€ TrapMOHUYHOTO
MOCTPOEHHUSI, CTPOTOCTH, TOYHOCTH, TAKOHUYHOCTH;

4) IEeHHOCTH HAYYHOI0 MO3HAHMSA:

- OCO3HAaHHME IIEHHOCTH (U3MYECKOM HAyKM KakK MOIIHOIO HHCTPYMEHTa
[I03HAHWUSI MHUPA, OCHOBBI PAa3BUTHUSA TEXHOJOTHMM, BAXHEUIIEH COCTaBISAIOLICH
KYJIBTYpBI;

- pa3BUTHE Hay4yHOW JII0OO3HATENLHOCTH, HWHTEpEca K HCCIIEIOBaTEIbCKOM
JEATEIbHOCTH;

5) ¢opmupoBaHMs  KYJbTYpPbl  3A0POBbSI M  3MOLHMOHAJIBLHOIO
0JIaronoJIy4us:

- OCO3HaHME IIEHHOCTH Oe30macHOro o0pas3a JKU3HH B COBPEMEHHOM
TE€XHOJIOTUYECKOM MHUpPE, BaXHOCTU TMpaBUil O€30MacCHOrO IOBEJIEHUS Ha
TpaHCIOpTE, Ha JOpOrax, C JIEKTPUYECKUM U TEIJIOBBIM OOOPYIOBaHUEM B
JIOMAILTHUX YCJIOBUSIX;

- chOopMUPOBAaHHOCTb HaBblKa pediaeKkcuH, MPU3HAHUE CBOEr0 IpaBa Ha
OLIMOKY M TaKOro K€ IpaBa y IPyroro 4eiaoBeKa;

6) Tpy10BOI0 BOCTIUTAHUSA:

- aKTUBHOE y4YacTH€ B PEIICHHWU TMPAKTUYECKUX 3a7ad (B paMKaX CEMbH,
oOpa3oBaTelIbHOM  OpraHu3alMd, TOpoJa, Kpass) TEXHOJOTHYECKOH W



COITMAJILHON HAMpPAaBJICHHOCTH, TPEOYIOIIUX B TOM YHCIE U (PU3MUESCKUX
3HAHUM;

- HIHTEPEC K MPAKTUYECKOMY M3YyUYEeHHIO Mpodeccuil, CBI3aHHbBIX C (UBUKOIL;

7) 3K0JIOrH4€CKOro0 BOCIIMTAHUSA:

- OpHEHTAIUs Ha MpUMEHEHHWE (PU3MUECKUX 3HAHUW JUIS pEIICHUs 3a7ad B
o0JacTH OKpy’Karolield cpepl, IUIAaHUPOBAHUS TIOCTYNKOB M OICHKH HUX
BO3MOXKHBIX MOCJICJICTBUH JJIsI OKPYXKAIOIIEH CPEIbI;

- OCO3HaHHUE TMIO0ATHLHOTO XapakTepa IKOJOTHMUYECKHX MpOoOJeM M MyTed ux
pelieHus;

8) aganTanuu K M3MEHAWINNMCH YCJOBUSAAM COLMAJBbHON M NPHUPOAHOM
cpeabl:

- TOTpeOHOCTh BO B3aWMOJCHCTBUM TMPU BBINOJHEHUH HWCCICIOBAaHUM U
MPOEKTOB (PU3UYECKON HAMPABICHHOCTH, OTKPBITOCTh OIbBITY W 3HAHUSIM
TPYTHX;

- TIOBBIIIEHUE YPOBHS CBOEHM KOMIIETEHTHOCTH YEpe3 MPAKTUUYECKYIO
NeATEeIbHOCTD;

- TOTpeOHOCTh B (DOPMUPOBAHUU HOBBIX 3HAHUHM, B TOM YHUCIE (POPMYITUPOBATH
UJICH, TIOHATHS, TUTIOTE3bI O (U3UIECKUX OOBCKTAX U SBIICHUSX;

- 0Co3HaHHE JeHUIIMTOB COOCTBEHHBIX 3HAHMM W KOMIIETEHTHOCTEH B 00IaCTH
bu3uKy;

- IUIAHUPOBAHUE CBOETO PA3BUTHS B MPUOOPETCHUM HOBBIX (PU3MUECKUX
3HAHUI;

- CTpPEMJICHHE aHAJIU3UPOBATh U BBISBIATH B3aUMOCBS3U MIPUPOIbI, OOIIECTBA U
HPKOHOMHMKH, B TOM YHUCJIC C UCIIOJIb30BaHUEM (PHU3UYECCKUX 3HAHUIA;

- OIICHKa CBOUX JICUCTBUHM ¢ y4ETOM BIUSHHUS Ha OKPYXKAIOIIYIO Cpemdy,
BO3MOYKHBIX INI00ATBHBIX MOCJIEICTBUH.

METAIIPEJIMETHBIE PE3YJIBTATBI

B pesynsrate ocBoeHus mNporpaMMmbl MO (pU3MKE Ha YPOBHE OCHOBHOIO

oOmero obpazoBanus y oOydaromierocsi OynyT chopMUpOBaHBI MeTaNpeaAMeTHbIE
Pe3yJIbTaThl, BKIIIOYAIOIINE T03HABATEIIbHBIC YHUBEPCAIbHBIC YUCOHbIC ICHCTBU,
KOMMYHHKATHBHBIC  YHHUBEpPCAJbHbIC  Y4COHbIC  JCHCTBHSA,  PETYIATHBHBIC
YHHBEpCaJIbHbIC yUeOHbBIC JICHCTBU.

Ilo3HaBaTe/ibHbIE YHHBEpPCAJbHbIE y4eOHbIe JeiicTBUS

Ba3oBble Jornueckue JelcTBUA:

e BBUIBISAITh U XapaKTepU30BaTb CYLIECTBEHHbIE NPU3HAKU OOBEKTOB
(s1BEHMIN);



yCTaHABIUBaTh CYIIECTBEHHbIN MPU3HAK KiIacCU(UKALUU, OCHOBAHUS AJIs
000011IeHNS U CpaBHEHUS,

BBISIBJIATH 3aKOHOMEPHOCTH M MPOTHUBOPEUHSI B pacCMaTpUBAaEMbIX (DaKTax,
TaHHBIX U HAOTIONEHUAX, OTHOCALINXCS K (PU3NMUECKUM SBICHUSM;
BBISIBJIATH TMPUYUHHO-CJIEICTBEHHBIE CBSI3U MPU HU3YYEHUH (PUINYECKUX
SBJICHUN U MPOIECCOB, JENaTh BBHIBO/ABI C HCIIOJIb30BAHUEM JETYKTUBHBIX
¥ WHIYKTHBHBIX YMO3AKITIOUEHHUH, BBIIBUTaTh THUIOTE3bI O B3aUMOCBSI3AX
(bU3UYECKUX BETUYMH;

CaMOCTOATENIbHO BBIOMpaTh CcHoco0 pemeHnus ydeOHOM (u3ndeckoit
3aaun (CpaBHEHUE HECKOJIBKMX BapHaHTOB peIleHUus, BbIOOp HanOoiee
MOJIXOJIAIIETO C YYETOM CaMOCTOSITENIbHO BBIJICIICHHBIX KPUTEPUEB).

ba3oBble ucciiefoBare/ibCKue JeiiCTBU:

HCITOJIB30BATh BOITPOCHI KaK UCCIIEIOBATEIbCKUI MHCTPYMEHT TTO3HAHUS;
MPOBOAUTH MO CAMOCTOSITEIHHO COCTaBICHHOMY IIAHY OTIBIT, HECIOXKHBIH
buznuecKuil IKCIEPUMEHT, HEOOIbIIOe HCCIeAOBaHHEe (U3HUECKOTO
SIBIICHUS;

OIICHWBATh Ha TMPUMEHUMOCTh U JOCTOBEPHOCTh HH(OpMAIHIO,
MOJTYYCHHYIO B XOJI€ MCCIICIOBAHUS WIJIH SKCTICPUMEHTA,

CaMOCTOATENHEHO (HOPMYIUPOBATh 00OOIIEHUS U BBIBOABI MO PE3yIbTaTaM
NPOBEAEHHOTO HAOIIOICHMSI, OTIBITA, HCCIICTOBAHUS;

IPOTHO3UPOBATh  BO3MOXKHOE JaJIbHEWINIee pa3BHUTHE (DHU3UICCKHUX
MPOIIECCOB, a TAKKE BBIABUTATH MPEAMOIOKCHHUS 00 UX PA3BUTHU B HOBBIX
YCIIOBHSIX U KOHTEKCTaX.

Pabora ¢ undgopmanmeii:

OPUMEHATh Pa3JInYHbIE METOAbl, MHCTPYMEHThI U 3alpOChl MPU MOUCKE U
orbope MHGOPMALMM WIM JAaHHBIX C YYETOM MPEAJIOKEHHON yuyeOHOU
dbuznyeckol 3a1a4u;

aHaAJIM3UPOBATh, CUCTEMATU3UPOBATh U MHTEPHPETUPOBATH MHGPOPMAIIIIO
pa3IMyYHBIX BUIOB U (HOPM IPEICTABICHUS;

CaMOCTOSITENIFHO ~ BBIOMpPATh ONTHUMAJBHYIO (OpMy IpencTaBICHUS
uHpopMallMM M WJUIIOCTPUPOBATh pEIIaeMble 3aJa4dl  HECIOXKHBIMU
cXeMaMH, TuarpaMmMamu, HHOHM rpaduKoi 1 X KOMOMHALIUSAMHU.

KoMMyHuKaTHBHBbIE YHUBEPCAJIbHbIE YUeOHbIe 1eliCTBUS:

B XO/€ OOCYKICHHS Y4eOHOro Marepuaja, pPe3y/bTaToB Jad0pPaTOPHBIX
paldoT U MPOEKTOB 3a/1aBaTh BOIPOCHI IO CYIIECTBY 00CYKAaeMOH TEMbI U
BBICKA3bIBaTh HJICH, HAIICJICHHBIC Ha PEIICHHE 3aJlaud W TOJICPIKaHue
OJ1arokesaTeIbHOCTH OOIIEHUS;

COMOCTABIIATh CBOM CYXKJICHHS C CYXICHHSAMHU JPYTHX Y4YaCTHHUKOB
araora, oOHapyKMBaTh Pa3InIUE U CXOJACTBO MO3UIIUH;



BbIpaXKaTh CBOIO TOUKY 3PEHUSI B YCTHBIX U MHCbMEHHBIX TEKCTAX;
MyOJIMYHO MPEICTABIATh PE3yJAbTaThl BBIMOIHEHHOTO (PU3MUECKOTO OIbITa
(3KCIepUMEHTA, UCCIIE0BAHMUS, IPOEKTA);

MOHMMATh M UCIIOJIb30BaTh MPEUMYIIECTBA KOMAaHAHON M MHIUBUyaIbHON
paboThI PY PEIICHUH KOHKPETHON (PU3NIECKON TTPOOIIEMBI;

OPUHUMATh L€ COBMECTHOW JEATEIbHOCTH, OPTaHHU30BbIBATh JIEHCTBUS
no e€ JOCTHKEHHIO: paclpelesTh PO, OO0CYyXJaTh IMpPOLECChl U
pe3yabTaTbl COBMECTHOM paboThl, 00001IaTh MHEHUSI HECKOJIBKUX JIIO/ICH;
BBITIOJHSITH CBOIO YacTh PalOThI, TOCTUras KAYeCTBEHHOTO PE3yNbTara o
CBOEMY HalpaBJICHHUIO U KOOPAUHUPYS CBOU JEHCTBUS C PYTUMHU YIEHAMU
KOMaH/Ibl;

OILICHMBAaTh KA4eCTBO CBOETr0 BKJIaJa B OOIIMA MPOIYKT MO KPHUTEPHSM,
CaMOCTOSITENTHHO CPOPMYIIMPOBAHHBIM YYaCTHUKAMHU B3aHMMOICHCTBHUS.

PeryasitTuBHbIe yHUBepPcaJbHbIe YUeOHbIe /1eiicTBUS

Camoopranuszanus:

BBISIBJIATH IIPOOJEMBI B JKU3HEHHBIX M YYEOHBIX CUTyalUsX, TPeOyHOLINX
ISl petieHust GU3NYEeCKUX 3HAHUM;

OpUEHTUPOBATBbCS B  PA3IMYHBIX MOJAXOAAaX MPHUHIATHS  pEUICHUH
(MHIMBUAYaJIbHOE, NMPUHATUE PEUIEHUS B TpyIIe, NMPUHATHE pPEIICHUN
TpyIIIoN);

CaMOCTOSITEJIBHO COCTABJIATh AJITOPUTM peLIeHUs (PU3NUECKOM 3a1a4M WK
IUIAaHA MCCIIEAOBAHMS C YYETOM HMEIOIIUXCS PECYPCOB UM COOCTBEHHBIX
BO3MOYKHOCTEW, apryMEHTUPOBATh NIPEIIaracMble BApUAHTHI PELICHUN;
JieNath BEIOOP M OpaTh OTBETCTBEHHOCTH 32 PEIICHNUE.

CaMOKOHTpOJII), AMOLMOHAJIbLHBIN HHTEJJIEKT:

JlaBaTh aIEKBaTHYIO OLIEHKY CUTYallMM U MpeJiararh 1jiaH e€ N3MEeHEHHUs;
OOBSACHATh,  TNPUYMHBI  JOCTWXKEHUSI  (HEIOCTIIKEHMs)  PE3YJIbTaToOB
JESTENbHOCTH, 1aBaTh OLIEHKY PUOOPETEHHOMY OIIBITY;

BHOCHUTb KOPPEKTUBBI B JEATEIBbHOCTH (B TOM YHCIJIE B XOJ BBIIIOJHEHUS
(Gu3nuecKoro HMCCIeIOBaHUS WJIM T[POEKTAa) HAa OCHOBE HOBBIX
00CTOSITENIbCTB, W3MEHMBIIMXCS CHUTyallud, YCTAHOBJIICHHBIX OIIMOOK,
BO3HUKIINX TPYAHOCTEH;

OLICHUBAaTh COOTBETCTBUE PE3YJbTATA LEIU U YCIOBUAM;

CTaBUTh ce0sl Ha MECTO JIPYTOro YeJOBeKa B XO/I€ CIIopa WK AUCKYCCUHU Ha
HAy4YHYIO TEMY, TOHUMAaTh MOTUBBI, HAMEPEHHUS U JIOTUKY JPYroro;
NpHU3HABaTh CBOE MPABO HAa OMIMOKY MpH pelieHUH (PU3NYECKHX 3a]1a4 Uiu
B YTBEPKJICHUAX HA HAyYHbIE TEMbI H TAKOE XK€ IPABO APYTOTO.



INPEAMETHBIE PE3YJ/IBTATbI

K xoniy oOyuenus B 7 Kjacce nmpeaMeTHbIC pe3ylbTaThl HA 0A30BOM YPOBHE
JOJKHBI OTPaXKaTh CHOPMHUPOBAHHOCTH y OOYJAIOIITUXCS YMEHUI:

UCMOJIb30BaTh  NOHATHA:  (U3MYECKHME M  XUMUYECKUE  SIBJICHMUS,
HaAOMIOZICHUE, JKCIEPUMEHT, MOJEINb, TUIOTe3a, CAMHMIBI (PU3NYECKHUX
BEJIMYMH, aTOM, MOJIEKYJIa, arperaTHbleé COCTOSHHMsS BellecTBa (TBEPIOE,
KUAKOE, Ta3000pa3HOE), MEXaHWYECKOe JIBIDKCHHE (paBHOMEPHOE,
HEpaBHOMEpPHOE, MPSMOJIMHEHHOE), TPAaeKTOpHsl, pPaBHOJEHCTBYIOLIAS
cwia,  Jedopmanus  (yopyras, — IUIacCTHYECKasl),  HEBECOMOCTb,
COOOIIAOIINECS COCY/IbI;

paznuuatrh siBieHus (auddy3us, TEMI0BOE JABUKEHUE YACTHUIl BEIECTBA,
PaBHOMEPHOE  JBW)KCHHE, HEPAaBHOMEPHOE  JIB)KEHHE,  HWHEpLMS,
B3aUMOJEHCTBUE TEJ, PABHOBECHE TBEPABIX TEJ C 3aKPEIJIEHHOW OCBIO
BpallleHus, lepeiadya JaBlIeHNs TBEPABIMU TEJIaMU, KUAKOCTIMHU U ra3aMu,
arMocepHOe JaBieHHUE, IJIaBaHWE TeN, IMPEBpPALICHUS MEXaHUYECKOU
SHEPrUy) MO OMHCAHUIO UX XAPAKTEPHBIX CBOWCTB M Ha OCHOBE OIIBITOB,
JE€MOHCTPUPYIOIIUX TaHHOE (PU3NUECKOE SBICHUE;

pacrno3HaBaTh MPOSBIECHUE H3YYEHHBIX (U3NYECKUX SIBICHUH B
OKpyXarolieM MHUpE, B TOM uucie (U3MYECKUE SBICHUS B TMPHUPOJIE:
MPUMEPHl IBMKCHHUS C PA3NUYHBIMU CKOPOCTSIMH B YKUBOW M HEKHUBON
npuUpoae, MACUCTBUE CUJIbI TPEHUS B MPUPONE U TEXHHUKE, BIUSHUE
arMoc(epHOro AaBieHUs] HA KMBOM OpraHu3M, IUIaBaHHE pbIO, pblYaru B
TEJIe YEJIOBEKa, IIPU 3TOM NEPEBOAMUTH MPAKTUYECKYIO 3a/lauy B yUEOHYIO,
BBIJICTIATH CYIIECTBEHHBIE CBOMCTBA (TPU3HAKH) (PU3NUYECKUX SBJICHUN;
ONKCHIBATh U3yYEHHBIE CBOMCTBA T€N M (PU3HYECKHUE SIBJICHUS, UCIIONb3YS
¢usnyeckue BeIMUMHBI (Macca, OObEM, IUIOTHOCTb BEIECTBA, BPEM,
yTh, CKOPOCTb, CPEIHSA CKOPOCTh, CHJIA YIPYTOCTH, CHJIA TSKECTH, BEC
TeJNa, CWIa TPEHWs, JaBieHHe (TBEPAOro Teia, >KUAKOCTH, Trasa),
BBITAJIKMBAIOIIAsl CUJIA, MEXaHWYecKas paboTa, MOIIHOCTb, IUIEYO CHUJIBL,
MOMEHT CWJIbL, KOI(PQUIMEHT TOJE3HOTO JCHCTBUS MEXaHH3MOB,
KMHETUYeCKass U TMOTEHIMaJIbHAs 3HEPrus), MpH OMHCAHUU MPABUIBHO
TPAKTOBaTh (PU3MUECKHUM CMBICI UCIIOIb3YEMbIX BEJIMUNH, UX 0003HAUEHUS
U €IUHULB (PU3NYECKUX BEJIMYUH, HaXOAUTh (HOPMYIIbI, CBS3bIBAIOIINE
JaHHYI0 (U3WYECKYI0 BEJIMYMHY C JPYTMMU BEJIMYUHAMHU, CTPOUTH
rpadyKy U3y4eHHBIX 3aBUCUMOCTEN (PU3NUYECKUX BEIUYUH;
XapaKkTepHU30BaTh CBOWCTBA TeJ, (QU3NUYECKUE SIBJICHUS U IPOLECCHI,
UCHOJb3Yysl IpaBUiia CIOKEHUs CUIl (BAOJIb OJHOW IpsAMOH), 3akoH ['yka,
3akoH [lackansi, 3akoH Apxumena, IpaBUJIO paBHOBEcHs pbryara (0y0ka),
«30JI0TO€ TPABUJIO» MEXAaHUKH, 3aKOH COXPAaHEHHUS MEXaHUYECKOU



SHEPruM, MpU O3TOM JlaBaThb CIIOBECHYIO0 (DOPMYJUPOBKY 3aKoHa U
3aIMCBIBATh €I0 MaTeMATUYECKOE BBIPAKEHUE;

OOBSICHATh (PU3HUECKHUE SIBICHMSI, TPOLIECCHl U CBOMCTBA TEJI, B TOM YHCIIE
U B KOHTEKCTE CHUTyallul NPaKTUKOOPUEHTUPOBAHHOIO XapakTepa:
BBISIBJIATH NPUYMHHO-CIICACTBEHHBIE CBSI3U, CTPOUTH OObSICHEHHE U3 1-2
JIOTUYECKHUX IIaroB ¢ OMOpoil Ha 1—2 M3yuyeHHBIX CBONCTBA (PU3UYECKUX
ABJICHUM, (PU3NUECKUX 3aKOHA WJIM 3aKOHOMEPHOCTH;

pemarb pacdy€THble 3aJaud B 1—2 JEHUCTBHUS, HCHOJIBb3Ys 3aKOHBl M
dopmynbl, cBs3bIBatONIME (DU3MUECKHE BEIMUYMHBI: HAa OCHOBE aHaIM3a
YCIIOBUS 3aJ]aul 3allUChIBaTh KPAaTKOE YCJIOBHE, MOJACTABIATh (GU3NUYECKUE
BEIMYUHBl B (OpMYJIbl U THPOBOJUTH PACUETHI, HAXOIUThH CIPABOYHbBIC
JaHHbIe, HEOOXOMMBbIE NJIsl PELICHMs 3a]ady, OIIEHUBATh PEATMCTUYHOCTh
MOJTy4YeHHOU (DU3UUECKON BEIIMUUHBIL;

pacrno3HaBaTh MPOOIEMbI, KOTOPbIE MOXXHO PEUINTh MPU HOMOIIHU
(u3nYeCcKuX METOOB, B ONMCAHUU MCCIIEA0BAaHUS BbIIEIATH IPOBEPIEMOE
OpearnoiokKeHue  (TUMNOTEe3y),  pa3indarb W HMHTEPHPETUPOBATH
MOJIYYEHHBIN pe3yNbTaT, HAXOAUTh OMIMOKHU B XOZE OIbITA, 1€JaTh BHIBOBI
I10 €r0 PE3YyJIbTaTaM;

IPOBOJIUTH OMNBITHI MO HAOMIOAEHUI0 (U3NYECKUX SIBICHUN WK
puznyeckux CBOICTB TEJ: (opMynupoBaTh IIPOBEpsIEMbIE
PENOJIOKEHUsI, COOUpaTh YCTAHOBKY U3 MPEAJIOKEHHOTO 000pY/I0BaHuUs,
3aMMChIBaTh XOJI ONbITA U (HOPMYJIUPOBATH BHIBOABL;

BBIIIOJIHATD TNPSIMBIE H3MEPEHUs PACCTOSAHMSA, BPEMEHHU, MAacChl Tela,
0o0bEéMa, CHUJIBI M TEeMIepaTypbl C MCIOJb30BAHUEM aHAJIOTOBBIX MU
IU(PPOBBIX NPUOOPOB, 3aNMUCHIBATh IOKa3aHHUS MPUOOPOB C YYETOM
3aJlaHHOM a0COIIOTHOM MOrPEIIHOCTH U3MEPEHUI;

MPOBOAUTH UCCIEAOBAHUE 3aBUCUMOCTH OHOM (PU3NYECKON BEIMYUHBI OT
IpYyrofdl € HCIOJb30BAHUEM MPSAMBIX HM3MEPEHHH (3aBUCUMOCTH IYTH
PAaBHOMEPHO JBIKYLIEIOCs TeJla OT BPEMEHH [BWXKCHUSA TeEJd, CHUIIbI
TPEHUsI CKOJIBKEHUS OT Beca Tena, kKauecTBa 00pabOTKH OBEPXHOCTEH Tell
Y HE3aBUCHMOCTH CHJIBI TPEHUS OT IUIOIIAIA CONPUKOCHOBEHUS TEN, CUIIbI
YOPYTOCTH OT YAJWHEHUS MPYKUHBI, BBITAIKUBAIOIIEH CHIBI OT 00bEMa
IIOTPYKEHHON YaCTH TeJla U OT IIOTHOCTH JKMIKOCTH, €€ HE3aBUCHUMOCTH
OT IUIOTHOCTHU TeNa, OT MIyOWHBI, HA KOTOPYIO MOrPYKEHO TEJIO, YCIOBH
IUTaBaHUS TEJ, YCJIOBUU paBHOBECHUS pbluara u OJIOKOB), Y4acTBOBaTh B
IJIAHUPOBAHUM  y4eOHOTO HCCIENIOBaHUS, CcoOOUpaTb YCTAaHOBKY U
BBITMIOJHATh W3MEPEHHs, CIeays MNPeAIOKEHHOMY IUIaHy, (DUKCHPOBATH
pe3yibTaThl MOTYYEHHOM 3aBUCUMOCTH (DU3MUECKHX BEJIMYHMH B BHJIE



IPEUIOKEHHBIX TaOMUI U TpauKoOB, JejaTh BBIBOABI IO pe3ysibTaTaM
UCCIICI0BAaHUS;

NPOBOUTh KOCBEHHBIE HM3MEpPEHHUs (U3NYECKUX BEIUYHMH (TUIOTHOCTH
BEIIECTBA KUAKOCTH U TBEPAOTO TeNa, CHJIAa TPEHUS CKOJIBKEHUS,
JaBIEHWE  BO3/AyXa, BbITAJIKMBAIOLas CWia, JEHUCTByIomlas  Ha
HOTPY>KEHHOE B KHUAKOCTh Te€JO0, KOA(P(UIMEHT IOJIE3HOrO JEeHCTBUS
NPOCTBIX MEXaHW3MOB), CIEAys MPEIJIOKCHHONH WHCTPYKIMU: TIpHU
BBIMIOJIHEHUN HW3MEPEHHH COOMpaTh SKCIEPUMEHTAIBHYIO YCTaHOBKY H
BBIUUCIISATH 3HAYCHHE UCKOMOM BEIMYUHBL;

coOronaTh NMpaBuiia TEXHUKH 0€30MaCHOCTH MPHU padboTe ¢ J1abopaTOPHBIM
000pya0BaHUEM;

yKa3bIBaTh MPHUHIUIBI JIEHCTBUS TPUOOPOB M TEXHUYECKHUX YCTPOUCTB:
BECBl, TEPMOMETp, IUHAMOMETP, COOOIIAIOIIHUECS COCYIbl, OapomeTp,
phIYar, MOABMKHBIN U HEMOJABUKHBIN OJI0K, HAKIIOHHAS MJIOCKOCTH;
XapakTepU30BaTh MPUHLUIBI  JEHCTBUS HU3YyYEHHBIX NPUOOpPOB U
TEXHUYECKUX YCTPOHCTB € ONOPOH Ha HX OmucaHus (B TOM YHCIE:
MOJIIMITHAKY, YCTPONCTBO BOAOIPOBOMAA, THAPABIMYECKHA TIpecc,
MaHOMETp, BBICOTOMED, MOPIIHEBOI HACOC, aAPEOMETP), UCTIONB3Ysl 3HAHUS
0 CBOMCTBaxX (PM3UYECKUX SBICHUN U HEOOXOUMBIE (PU3NUECKUE 3aKOHBI U
3aKOHOMEPHOCTH;

NPUBOAUTH  TpPHUMEpPHl  (HAXOAUTh HMHPOPMAIMIO O  IpHUMEpax)
MPAKTHYECKOTO HCIOJIb30BaHMUS (PU3MUECKUX 3HAHWA B TOBCEIHEBHOU
KU3HU JUIs oOecrnieyeHus: 0€30MacHOCTU MpU oOpalieHuu ¢ npudopamu u
TEXHUYECKUMHU YCTPONCTBAMH, COXpPAHEHMsI 370pPOBbsI M COOIIOICHUS
HOPM 3KOJIOTHYECKOTO TIOBEJICHUS B OKPY’KaIOLIEH cpee;

OCYILIECTBISATh OTOOpP UCTOYHUKOB HUH(popmanuu B HuTepHere B
COOTBETCTBHH C 33/IaHHBIM TTOMCKOBBIM 3alIPOCOM, Ha OCHOBE UMEIOITIXCS
3HaHUH MW TyTEM CpPaBHEHUS PA3IWYHBIX HCTOYHUKOB BBIJCIATH
UHpOpMAIINIO, KOTOpas SBISETCS MPOTUBOPEUMBOM MM MOXET OBITh
HEJI0CTOBEPHOM;

WCIIONIb30BaTh MPH BBHITIOTHEHUH YUYEOHBIX 3aJlaHUi HAyYIHO-TIOMYISIPHYIO
JIUTEpaTypy (PU3MUECKOTO COAEpKaHUs, CIIPAaBOYHBIE MAaTEPUAIIBI, PECYPCHI
cetu VHTepHeT, BiIaAeTb MNpUEMaMH KOHCHEKTHUPOBAaHHUS TEKCTa,
npeodpazoBaHUs HHPOPMALIMU U3 OJTHOM 3HAKOBOM CUCTEMBI B IPYTYIO;
CO3/1aBaTh COOCTBEHHBIC KpaTKHE MHUCHMEHHBIE W YCTHBIC COOOIIEHUS Ha
OCHOBE 2—3 UCTOYHHUKOB MH(OpManuu (U3NYECKOTO COACPIKAHHS, B TOM
qucie MyONUYHO JeNaTh KpaTKue COOOILICHHUS O pe3yjbTarax MpPOEKTOB
WIA Y4YeOHBIX HCCIIEJJOBAHUN, MPU OSTOM TPAMOTHO MCIIOJIb30BAThH



U3yYCHHBI TOHATUUHBIMN ammapaT Kypca (U3HKH, COMPOBOXKIAThH
BBICTYTUICHUE TIPE3CHTALINEH;

IpU BBITIOJHEHUN YYEOHBIX MPOEKTOB W HCCIECIOBAHUM paclpeacisiTh
00s3aHHOCTH B TPYIIII€ B COOTBETCTBUM C MOCTABJICHHBIMHU 3aJauaMH,
CIEOUTh 3a BBIIIOJHCHUEM IUIaHA JEUCTBUM, AaJEKBaTHO OLICHUBATH
COOCTBEHHBIH  BKJIaJl B  JACATENBHOCTh  TPYIbI, BBICTPAUBAThH
KOMMYHHMKAaTHBHOE B3aUMOJICHICTBUE, YUUTHIBAsI MHEHUE OKPYKAIOIIUX.

K koniy oOyuenus B 8 Kiacce npeamMeTHbIe pe3yibTraThl HA 0a30BOM YPOBHE
JOJKHBI OTpaXkaTh CPOPMHUPOBAHHOCTD y 00yUYaIOIIUXCS YMEHUM:

WCIIOJIb30BaTh MOHSATUS: Macca M pa3sMephbl MOJIEKYJI, TEIJIOBOE JBUYKECHHUE
aTOMOB M MOJICKYJI, arperarHble€ COCTOSIHUS BEIIECTBA, KPUCTATUIMYECKUE U
amopdHble Tea, HACHIIECHHBIH W HEHACHIICHHBIH TMap, BIAXKHOCTh
BO3/lyXa, TeMIeparypa, BHYTPEHHSII HHEPrusi, TEIUIOBOW JBUTATENb,
AJIEMEHTAPHBIN JJIEKTPUUCCKUM 3apsij, JICKTPUUECKOE T0JIe, TPOBOJIHUKH
U TURJIEKTPUKH, TOCTOSTHHBINA 3JIEKTPUUYECKUM TOK, MArHUTHOE TIOJIE;
pasznuuath SBJICHUS (TEIJIOBOE pPACIIMPEHHE W CXKaTue, Teruionepesaya,
TEIJIOBOE pPAaBHOBECHE, CMAaYMBaHUE, KaMWUISPHbBIC SBJICHUS, HUCTIapEHUE,
KOHJICHCAIIMs, IUIABJICHUE, KpUCTaIu3ainus (OTBEpAEBaHUE), KUIIEHUE,
TeruIonepeaaya (TEnI0nPOBOAHOCTD, KOHBEKIIHS, H3JTy4YCHHE),
ANIEKTPU3ALUS TEJ, B3aUMOICHUCTBUE 3aps/IOB, JCUCTBUS DIICKTPUUECKOTO
TOKa, KOPOTKOE 3aMblKaHWE, B3aWMOJCHCTBUE MAarHUTOB, JEHCTBHUE
MarHUTHOTO MOJIsi HA TMPOBOJHUK C TOKOM, DJIEKTPOMArHUTHAsT UHAYKITUS)
[0 OMNHCAaHUIO HUX XapaKTePHbIX CBOWCTB M HAa OCHOBE OIBITOB,
JEMOHCTPHUPYIOITUX JaHHOE (PU3UYCCKOE SBIICHHUE;,

pacrio3HaBaTh  TPOSIBJICHUE  HW3YYEHHBIX  (U3UYECKUX  SBICHUNW B
OKpY>KaloIlleM MHpE, B TOM 4Hcie (U3NYECKUE SBJICHUS B IMPUPOJIE:
MOBEPXHOCTHOE HATSKEHWE U KaNWUIAPHBIC SIBJICHUS B MPUPOJE,
KpucTtajuibl B mOpupojae, uziydeHue ConHia, 3amMep3aHue BOJOEMOB,
MOpPCKHE OpH3bI, 00pa30BaHUE POCHI, TYMaHa, HHES, CHETa, JICKTPHUIECKHE
SBJICHUS B aTMocdepe, PJEeKTPUUECTBO JKUBBIX OPraHU3MOB, MarHUTHOE
nosie 3emMiu, Apeiid MONOCOB, POJib MATHUTHOTO MOJS JJISl KU3HU Ha
3emiie, MOJAPHOE CHUSTHUE, IPU 3TOM MEPEBOAUTH MPAKTUUYECKYIO 3a]1a4y B
y4eOHYI0, BBIJCIATh CYIICCTBEHHBIC CBOMCTBA (NIPU3HAKH) (PU3HUESCKHUX
SIBJICHUM;

OMHUCHIBATh M3y4YCHHBIC CBOMCTBA T M (YU3UUYECKUE SBJICHUS, UCIIOIb3YS
dbu3uYecKre BEIUYMHBI (TEMIIepaTypa, BHYTPEHHSIS YHEPTHUsl, KOJTUYECTBO
TEIUIOThI, yJeldbHas TEIUIOEMKOCTh BEIIECTBA, yiedbHAs TEIIOTa
IJIaBJICHUSA, VJeIbHAs TEIIoTa IapooOpa3oBaHUs, YaelbHAas TeIIoTa
CrOpaHus TOIUIMBA, KOA(DQPUIIMEHT TIOJIE3HOTO JEHCTBHUS TEIJIOBOM



MAalIVHbl, OTHOCHUTEJIbHASI BIIAJKHOCTH BO3/yXa, JJIEKTPUYECKUN 3apsim,
CUJa TOKa, JJEKTPUUYECKOE HANpsHKEHUE, CONPOTUBIEHUE NPOBOJHUKA,
yAEJIbHOE CONPOTUBIIEHUE BEIIECTBA, pad0Ta U MOUTHOCTH 3JEKTPUUYECKOTO
TOKAa), TpHU OMNHCAHWHM TPABWIBHO TPAKTOBATh (PUIUUECKUI CMBICI
HCIIOJIb3yEeMbIX BEJIMYUH, 0003HAUEHUS U €IUHUIBI (PU3NYECKUX BETUYMH,
HAXOIUTh (OPMYJIbI, CBSA3BIBAIOIINE TAaHHYIO (U3MYECKYI0 BEIUYHHY C
JIPYTMMHU  BEJIMYMHAMH, CTPOUTH TpadUKH H3YUYEHHBIX 3aBUCUMOCTEN
(bU3UYECKUX BETUYHH;

XapaKTepHU30BaTh CBOWCTBA TeJl, (PU3NYECKUE SIBICHUS U MPOLECCHI,
UCIIOJIb3YSl OCHOBHBIE IOJOXEHUS MOJEKYIIPHO-KUHETUUYECKOW TEOPUU
CTPOCHHUSI BEUIECTBA, MPHUHIUII CYNEPHO3UIMHU ToJiel (Ha KayeCTBEHHOM
YPOBHE), 3aKOH COXpaHEeHUs 3apsana, 3akoH Oma Juis ydyacTka LeMNu, 3aKOH
Jlxoyna—JleHna, 3aKOH COXpaHEHHs SHEPTUU, IPU STOM JaBaTh CIIOBECHYIO
(GopMyYIHPOBKY 3aKOHA U 3aIMCHIBATh €M0 MaTeMaTHUECKOE BhIPAXKEHUE;
OOBSICHATHh (PU3NYECKHE TMPOIECChl M CBOMCTBA T€J, B TOM 4YHCIE U B
KOHTEKCTE CHUTyaluld NPaKTUKOOPHUEHTUPOBAHHOIO XapaKTepa: BBISBIATH
MPUYUHHOCIEACTBEHHBIE CBSI3U, CTPOUTH OOBICHEHHE U3 1—2 JOTrMYecKux
mraroB ¢ omopoid Ha 1-2 W3yueHHBIX CBOWCTBAa (M3UYECKUX SIBICHUH,
(U3NYeCKUX 3aKOHOB HJIM 3aKOHOMEPHOCTEI;

pemiaTb pacu€THbIE 3aJaud B 2—3 JEHCTBHS, HCMOJB3YS 3aKOHbI U
dopMynbl, CBs3bIBaIOIIME (DU3MYECKUE BEIUYMHBI: HAa OCHOBE aHaIM3a
YCJIOBHSI 3aJjaud 3alHChIBATh KPATKOE YCIOBHE, BBISBISATH HEIOCTATOK
JaHHBIX JUIS PpELIEHWs 3aJadd, BbIOMpAaTh 3aKOHBI W (HOPMYIIBI,
HeoOXoAMMbIE Jii €€ pelIeHHs, MPOBOAUTH pacu€Thl U CpPaBHUBATH
MOJTy4YeHHOE 3HaYeHUE (PU3MUECKON BEJIMYMHBI C U3BECTHBIMU JTAHHBIMU;
pacno3HaBaTh MPOOJIEMbI, KOTOPhIE MOXKHO PEHIUTh NpHU MOMOIIH
(U3HUECKUX METOAOB, MCHOJb3ysl ONHMCAHUE HCCIEIOBAaHUSA, BBIIEIAThH
IIPOBEPAEMOE  INPEANOIOKEHUE, OLEHUBATh IPABUIBHOCTh MOPsIKa
IIPOBEJICHUS UCCIIEN0BAaHNs, JEIATh BBIBO/IBI;

OPOBOAUTH OMNBITHl 1O HaOMIOAEHHIO (U3UYECKUX SBICHUN  WIH
(u3nUecKuX CBOMCTB Tell (KaluJUISIpHBIE SIBJICHUS, 3aBUCUMOCTb JIaBJICHUS
BO3JyXa OT €ro o0bEéma, TeMIepaTypbl, CKOPOCTH MPOLECCA OCTHIBAHUS U
HarpeBaHusl MNpH H3IYUYECHHH OT I[BETa M3ydarouend (MOmIOMatoei)
MOBEPXHOCTH, CKOPOCTh HCHAPEHUs BOIBI OT TEMIIEPATYPbI KUIKOCTU U
wiom@aan €€ TOBEPXHOCTH, OJJIEKTpU3alUsl Tel UM B3aUMOJCHCTBUE
AIIEKTPUYECKUX  3apsiOoB, B3aUMOJICHCTBHE IOCTOSIHHBIX MAarHUTOB,
BHU3yaJu3allMsl MAarHUTHBIX TMOJE€H TMOCTOSHHBIX MAarHUTOB, JEWCTBUS
MarHMTHOIO TOJS HAa IPOBOAHMK C TOKOM, CBOMCTBA JJIEKTPOMAarHMTa,
CBOICTBA DJIGKTPOABHUTATENsl MOCTOSHHOTO ToKa):  (OpMyJIHUpOBAThH



poBepsieMble MPEANOIOKEHUs, COOMpPaTh YCTAHOBKY M3 MPEAJIOKEHHOIO
000pyI0BaHUs, OMUCHIBATH XOJ] ONBITA M (POPMYITHPOBATH BHIBOIBI;
BBIMIOJIHATh ~ MPSIMBIE ~ W3MEPEHHUS  TEMIIEparypbl, OTHOCHTEIHHOU
BJIQKHOCTH BO3/IyXa, CHJIBI TOKAa, HANPSOHKEHUS C HCIOJIb30BAHUEM
aHAJIOTOBBIX MPUOOPOB M JAaTYUKOB (PU3MUECKUX BEIMYMH, CPAaBHUBAThH
pe3yJIbTaThl U3MEPEHU ¢ yu€TOM 3a/1laHHON aOCOIIOTHOM MOTPENITHOCTH;
POBOJUTH MCCIICIOBAHUE 3aBUCUMOCTH OJHOW (PU3NYECKON BEIIMIMHBI OT
ApPYyroi C  HCIOJNBb30BAaHWEM TMPSAMBIX HU3MEpPeHHH  (3aBUCHUMOCTD
COIMPOTHUBJICHHUS] TPOBOJHUKA OT €ro JUIMHBI, IUIOMIATU TONEPEYHOro
CEUEHUS U YIEJIBHOTO CONMPOTUBICHUS BELIECTBA MPOBOJIHMKA, CUJIBI TOKA,
UIYIIEro 4Yepe3 MPOBOJHHK, OT HANpsDKEHUs HA  MPOBOJIHUKE,
HCCIIEZIOBaHNE TIOCJIEIOBATEIBHOTO W  MApAUICIBbHOTO COEIUHEHUN
MPOBOJHUKOB): TUIAHUPOBAaTh WCCIEJOBAHUE, COOUpPATh YCTAHOBKY U
BBIMOJIHATD U3MEPEHHsI, CJenys NpeAIOKEHHOMY IUIaHy, (DUKCHPOBATH
pe3ynbTaThl MOTYYEHHON 3aBUCUMOCTH B BUJI€ TaOIUI] U rpapuKoB, eaTh
BBIBOJIBI 10 PE3YJIbTaTaM HCCIIeOBAHUS;

MPOBOJIUTh KOCBEHHBIC W3MEPEHUs (U3MUECKUX BEIWYWH (yIeIbHas
TETUIOEMKOCTh ~ BEIIECTBAa, COMPOTHUBICHUE TMPOBOAHMKA, paboTa U
MOIIHOCTh 3JIEKTPUUECKOTrO0 TOKA): IUIAHUPOBATh HU3MEpEHus, coOuparb
AKCTIEPUMEHTAIBHYIO YCTAHOBKY, CIEAYS HPEAJIOKESHHOW MHCTPYKLUHU, U
BBIUMCIISITh 3HAYCHUE BETTUYHHBI;

coOnroiaTh MpaBuUiia TEXHUKH O€30MacCHOCTH MPHU padoTe ¢ 1ab0paTOpHBIM
o0opyoBaHUEM;

XapakTepU30BaTh MPUHLUIBI  JEHCTBUS HU3yYEHHBIX NPUOOpPOB U
TEXHUYECKHUX YCTPOMCTB C OMOPON Ha UX OMHCAHUS (B TOM YHCIE: CUCTEMA
OTOTUICHUS] TOMOB, TUTPOMETP, TTapoBasi TypOMHA, aMIepMeTp, BOIBTMETP,
CUETUYMK DIIEKTPUUYECKONM SHEPTUH, HIIEKTPOOCBETUTENBHBIE TMPUOOPHI,
HarpeBaTeNbHbIE  JJEKTPONpUOOphl  (MPUMEPBI),  ANEKTPUUECKUE
OPEJOXPAHUTENH, HIEKTPOMArHUT, EKTPOJBUTATEIb OCTOSIHHOTO TOKA),
UCTIONIBb3YS. 3HAHUS O CBOMCTBAaX (PU3MUECKUX SIBICHUN M HEOOXOIMMBIE
¢uznyeckre 3aKOHOMEPHOCTH;

pacrmo3HaBaTh NPOCThIE TEXHUYECKHE YCTPOWCTBA U HU3MEPHUTEIbHBIC
npuOOpbl MO CXeMaM U CXEMaTU4YHbIM pPUCYHKaM  (KUAKOCTHBIN
TEPMOMETP, TEPMOC, TICUXPOMETpP, TUTPOMETP, JIBUTATENIb BHYTPEHHETO
CTOpaHusi, SJIEKTPOCKOI, PEOCTar), COCTABIATH CXEMbI JJICKTPUUYECKUX
Heneil ¢ mociuea0BaTeNbHBIM U MapalyIeIbHBIM COCTUHEHHEM JJIEMEHTOB,
paszinyasi ycIoBHbIe 0003HAUCHUS JIEMEHTOB AIIEKTPUUECKUX LICTICH;
OPUBOANUTH  NpUMEpPHl  (HAXOOUTh  HMHPOpPMALMIO O  IpHUMEpax)
MNPaKTUYECKOTO HCIIONb30BaHUS (PU3MUECKUX 3HAHUKA B TOBCEIHEBHOIA



KU3HU JIJIs1 oOecrieueHrs 0e30MacHOCTH MpU oOparieHuu ¢ mpudopamu u
TEXHUYCCKUMHU YCTPONCTBAMH, COXpPAHCHHsS 30POBbSI M COOIIOMEHUS
HOPM 5KOJIOTUYECKOTO TIOBEJICHUS B OKPY>KAIOIIEH cpeie;

OCYIIECTBIISATh TOWCK WH(pOpMAIIUKM  (PU3HUECKOTO COACpKAHUS B
NHTepHeTe, Ha OCHOBE HWMEIONIMXCS 3HAHUW H MyTEM CpPaBHEHHUS
JOTIOJTHUTEIIBHBIX MICTOYHUKOB BBIICTISITH HHPOPMAIIHIO, KOTOPAs SBISETCS
IPOTUBOPEYUBOMN WM MOXKET OBITh HEJIOCTOBEPHOM;

MCITOJIB30BATh TP BBIMOJHCHUHM YYCOHBIX 3aJaHWN HAyYHO-TIOMYIISIPHYIO
TUTEPATypy (PU3NUIECKOTO COMEpIKaHMsl, CIIPABOYHBIE MAaTEPUAIIBI, PECYPCHI
cetu UHrepHeT, BiageTb NpuéMaMH KOHCIEKTHUPOBAHUSA TEKCTa,
npeobpazoBaHUs HHPOPMAIIMH U3 OTHOW 3HAKOBOUW CUCTEMBI B IPYTYIO;
Co3/1aBaTh COOCTBEHHBIE IHUCHMCHHBIE M KpaTKHWE YCTHBIE COOOIICHUS,
0000mass uHMOpPMAIMIO U3 HECKOIBKMX HCTOYHUKOB (HU3UYECKOTO
CONEpKaHMs, B TOM YHCIE€ MYOIWYHO TPEICTABIATH PE3YJIbTAThI
POEKTHOW WIIM MCCIIEOBATEIBCKON NEATEeIbHOCTH, MPU 3TOM TPaMOTHO
UCTIONB30BaTh M3YYCHHBIH TMOHATHHHBIA ammapaT Kypca (DH3HKW,
COTIPOBOXKJATh BRICTYIUICHHE MPE3CHTAITUCH;

MpPU  BBITIOJIHEHUN YYEOHBIX IPOCKTOB W WCCICIOBAHUN (PU3HUECKUX
MPOIIECCOB PACTIPEAENSITh OO0S3aHHOCTH B TPYMIE B COOTBETCTBUU C
MIOCTABJICHHBIMH 33/I1a9aMH, CJICTUTH 32 BBHITIOJTHCHHUEM IJIaHa ACHCTBHA U
KOPPEKTUPOBATh €ro, aJcKBaTHO OIIEHWBAaTh COOCTBEHHBIH BKIAJ B
JeSTENHHOCTh TPYIIIbI, BEICTPAMBATh KOMMYHHUKATUBHOE B3aMOJICHCTBHE,
MIPOSIBIISISI TOTOBHOCTH pa3pemiaTh KOH(PIUKTHI.

K xoniry oOyuenus B 9 kjacce npeamMeTHbIe pe3ynbTaThl Ha 0a30BOM YPOBHE
JOJKHBI OTPaXKaTh CHOPMUPOBAHHOCTH y OOYHAIOIIUXCS YMEHUI:

UCIIOJIb30BaTh TOHSATUS: CHUCTEMa OTcu€ra, MarepuajlbHas TOYKa,
TPAEKTOPHUsl, OTHOCUTEILHOCTh MEXAHUYECKOTO JBIKECHUS, HedopMaiius
(ynpyrasi, mnjacTuyeckas), TPEHHE, LEHTPOCTPEMHUTEIbLHOE YCKOPEHHUE,
HEBECOMOCTh U MEPErpy3KH, LEHTP THKECTH, a0COIIOTHO TBEPIOE TEO,
LEHTP TSDKECTH TBEPIOTO Telsia, paBHOBECHE, MEXaHUYECKHUE KoueOaHus U
BOJIHBI, 3BYK, UH(Pa3BYK U YJIBTPA3BYK, JJIEKTPOMArHUTHBIC BOJHBI, IIKajIa
ANIEKTPOMArHUTHBIX BOJIH, CBET, OJU30PYKOCTh M JAJIbHO30PKOCTb,
CHEKTPHI UCITYyCKAaHUS W TIOTJIONICHMs, anb(da, O0eTa- U raMma-u3IydeHus,
U30TOIIbI, siIEpHAast SHEPTETUKA;

paznuuarh sIBJICHUS (PAaBHOMEPHOE M HEPAaBHOMEPHOE IMPSMOJIMHEHHOE
JBIDKEHHE, PaBHOYCKOPEHHOE TMPSAMOJUHEMHOE JBUXKEHHE, CBOOOJIHOE
MaJIcHUE TeJl, PABHOMEPHOE JIBHXKEHHUE MO OKPY>KHOCTH, B3aUMOJICUCTBUE
TeJ, PEaKTUBHOE JIBIDKEHHE, KojeOaTrelbHOe IBIDKEHHUE (3aTyXarolue |
BBIHY)KJICHHBIE KOJI€OaHMs), pe30HAHC, BOJHOBOE IBUKEHHUE, OTPAKEHUE



3ByKa, MPSAMOJUHEUHOE PACIpPOCTPAHECHHE, OTPAKEHUE U IMPEIOMIICHUE
CBETAa, MOJHOE BHYTPEHHEE OTPa’KEHUE CBETA, pa3JIOKeHHUE OEJIoro CBeTa B
CIIEKTp U CJIOKEHUE CIHEKTPAJIbHBIX I[BETOB, JUCIIEPCUS CBETA,
€CTECTBEHHAsI PAJMOAKTUBHOCTh, BO3ZHMKHOBEHHE JIMHEHYATOrO CIEKTpa
M3JIyUYEHHUS ) TIO OMKMCAHUIO UX XapaKTEPHBIX CBOMCTB U HA OCHOBE OIBITOB,
JEMOHCTPUPYIOIINX JaHHOE (PU3UUECKOE SBJICHUE;

pacrio3HaBaTh  TPOSIBJICHUE  W3YYEHHBIX  (UBUYECKUX  SIBJICHUU B
OKpy>KarImieM Mupe (B TOM uucie (U3UYECKUE SBJICHUS B MPUPOJE:
MPUJIUBBI U OTJIUBBI, ABMXKEHUE T1aHeT CONHEYHONW CUCTEMBI, PEaKTUBHOE
INBWKEHHE JKUBBIX OPraHU3MOB, BOCIPHUATHE 3BYKOB YKHWBOTHBIMU,
3eMJIETPSICEHHE, CEUCMUYECKUE BOJIHBI, I[yHAaMH, 05XO, LIBE€Ta TeT,
ONTUYECKHUE SIBJICHUS B MNpHUpOAE, OMOJOTMYECKOE IEHCTBHE BUAMUMOTO,
yIbBTPa(UOJIECTOBOTO UM  PEHTTEHOBCKOTO M3Ty4YeHUH, €CTECTBEHHBIM
PaANOAKTUBHBIN (DOH, KOCMHUYECKHE JYy4Yd, DPAJTUOAKTUBHOE H3ITyUYCHHE
OPUPOAHBIX MHHEPAIOB, JIEUCTBUE PAAUMOAKTUBHBIX HW3IYYEHUU Ha
OpraHu3M 4YeJOBeKa), MpPU STOM NEPEBOJUTH MPAKTHUUECKYIO 3a/Ja4y B
y4eOHYI0, BBIJEIATh CYIIECTBEHHBIE CBOMCTBa (MpU3HAKKU) (PU3MUECKUX
SIBJICHUIM;

OTMKCHIBATh M3YyYCHHBIE CBOMCTBA Tel M (DU3HUECKUE SBICHUS, UCIIONb3YS
dusznueckue BEIMYUHBI (CpeAHssi M MIHOBEHHAs CKOPOCTh Tella MpHU
HEPAaBHOMEPHOM JIBI)KCHHH, YCKOPEHHE, TEpeMEIlCHHE, IMyTh, YIIIOBas
CKOPOCTh, CHJIa TPEHHUs, CHJIa YNPYTOCTHU, CHJIA TSHKECTHU, YCKOpPEHUE
CBOOOJTHOTO TAJICHUS, BEC TeJa, UMIIYJIbC TeJla, HUMIYJIbC CHIIbI,
MexaHuueckass paboTa M MOIMHOCTh, MOTCHIMATIbHAS DSHEPTUs Tea,
NOJIHATOTO HaJ MOBEPXHOCTHIO 3EMJIM, NMOTEHUHAJIbHAS 3HEPTUs CHKATOU
NPYXKUHBI, KUHETHYECKash DSHEpPrus, IIOJIHAs MEXaHW4YeCKas DSHEprus,
MEepUOJ U YacToTa KojeOaHuM, JIMHA BOJHBI, TPOMKOCTh 3BYKa W BHICOTA
TOHA, CKOPOCTh CBETa, MOKAa3arellb MPEJIOMIICHHS CPE/Ibl), TP ONMUCAHUU
NPAaBWIBHO TPAKTOBaTh (U3UUECKUN CMBICI HCIOJIb3YEMbIX BEIUYHH,
0003HAYeHUS] W EAUHUIBI (PU3NYECKUX BEJIMYMH, HAXOOUTh (POPMYIIbI,
CBSI3BIBAIONINE JAHHYIO (PU3UYECKYI0 BEIMYMHY C JPYTMMH BEIUYMHAMM,
CTPOUTH TPAPUKH N3YICHHBIX 3aBUCUMOCTEHN (U3HMUCCKUX BEIIMUNH;
XapaKTepu30BaTh CBOWCTBA Tei, (U3WYECKHE SBICHUS U TPOIECCHI,
UCIIONIB3Ysl 3aKOH COXPAHEHUS DHEPTHH, 3aKOH BCEMHPHOIO TATOTEHUS,
OPUHIMIT CYyNEPHO3ULIMK CWJI, MPUHIUMI OTHOCUTEIbHOCTH [amumies,
3akoHbl HbIOTOHA, 3aKOH COXpAaHEHUS HMMITYJIbCA, 3aKOHBI OTPAXKEHUS U
MIPEJIOMJICHHS CBETA, 3aKOHBI COXPAHEHUS 3apsAJI0BOIO U MAaCCOBOTO YUCE
IpHU SJAEPHBIX PEAKIUAX, MPU ITOM JaBaTh CJIOBECHYIO (OPMYIHUPOBKY
3aKOHA M 3aIMChIBATh €T0 MATEMAaTHYECKOE BBIPAXKECHUE;



OOBSICHATHh (PU3NYECKHE TMPOIECChl M CBOMCTBA T€J, B TOM 4YHCIE U B
KOHTEKCTE CHUTyalluid NMPaKTUKOOPUEHTUPOBAHHOIO XapaKTepa: BBIABIATH
NPUYUHHO-CIIEICTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHUE U3 2—3 JTOTHYECKUX
[IaroB ¢ OMOpoW Ha 2—-3 M3yYEHHBIX CBOWCTBA (M3UYECKUX SIBICHUH,
(U3nYeCKrX 3aKOHOB HJIM 3aKOHOMEPHOCTEI;

pemiath pacy€THbE 3aJayd  (ONMparoUIMecs Ha CUCTeMy MH3 2-3
ypaBHEHUI), UCTIONB3Ys 3aKOHBI U (HOPMYJIbI, CBSA3BIBAIOIINE (PU3NICCKUE
BEJIMYMHBI: Ha OCHOBE aHal3a YCIIOBUS 3a/laud 3aliChIBaTh KPATKOE
yCIIOBUE, BBISBIATH HEJOCTAIOIINE WM MU30BITOYHBIC JAaHHBIC, BHIOUPAThH
3aKOHBI M (HOPMYJIBI, HEOOXOUMBIE Ul PEIICHUS, TPOBOIUTE PACUETHI U
OLICHHMBaTh  PEAJIMCTUYHOCTh IOJIYYEHHOIO 3HaueHUs (U3nUecKoil
BEJIMYUHBL

pacmo3HaBaTh MPOOIEMBI, KOTOPbIE MOXXHO pEHINTh MPU TOMOIIU
(U3NYECKUX METONOB, HCIONb3YSl OMHCAHWE HCCIIECIOBAHUS, BBIICIATDH
OpOBEpsieMOE  NPEANOJIOKEHHE, OLIEHWBaTh MPABUIBHOCTb MOPSJIKA
IOPOBEACHUS  HUCCIENOBAHMs, JeJlaTb  BBIBOABI, HHTEPIPETUPOBATH
pe3ynbTaThl HAOIIOIEHUH U OTIBITOB;

NPOBOIUTH OMBITHl MO HAOMIOAEHUI0 (U3NYECKUX SIBICHUN WIH
¢u3nyeckux CBOWCTB Ted (M3ydeHHE BTOpOro 3akoHa HbloTOHA, 3akoHa
COXpaHEHHUsl SHEPruu, 3aBUCHMOCTh Iepuojia KojeOaHUW MNpYyKMHHOTO
MasTHHKA OT MAacChl Tpy3a U >KECTKOCTH MPYKHHBI U HE3aBHUCUMOCTH OT
aMILUTUTYbI MAJIBIX KOJIEOAHUH, MPSIMOIUHEHHOE pacpoCTpaHEHHE CBETA,
pa3ioKeHrue Oeloro CBeTa B CIEKTP, MU3YUYCHHE CBOMCTB M300paKeHUS B
IUIOCKOM 3€pKajie M CBOICTB H300pa)KeHMs NIpeaMmeTa B coOuparoiei
JMH3€, HAOIIONEHUE CIUIOLIHBIX W JIMHEHYaThIX CHEKTPOB H3JTyYEHUs):
CaMOCTOATENIbHO  cOOMpaTh yCTAHOBKY M3 M30BITOYHOrO Habopa
000pyOBaHUs, OMHICHIBATH XOJ OMBITA M €r0 Pe3yibTaThl, (POpMyTupoBaTh
BBIBOJIbI;

IPOBOJUTH NMPU HEOOXOIUMOCTH CEPHIO MPSAMBIX HU3MEPEHUMN, ONpPEesiss
CpeHee 3HAYEHHE U3MepseMOM BeJINYMHBI ((POKYCHOE pacCTOsSHUE
coOuparomeil JMH3bl), OOOCHOBBIBaTH BBIOOp crocoba U3MepeHus
(M3MEpUTENBHOTO TIPHOOPA);

MPOBOJIUTh HCCIEAOBAaHUE 3aBHUCUMOCTEH (U3MUECKUX BEJIUYUH C
UCTOJIb30BAHUEM TNPAMBIX H3MEPEHUH (3aBUCUMOCTb IyTH OT BPEMEHU
NpU PaBHOYCKOPEHHOM JIBIDKEHHHM O€3 HayalbHOW CKOPOCTH, Tepuoja
KoJIeOaHWH MAaTeMaTUYeCKOro MasTHUKA OT JJIMHBI HUTH, 3aBHCHUMOCTH
yIlia OTpakKeHHs CBETa OT yIia MaJeHHs M yIia MPeJOMJICHHsS OT yIya
NajJeHus): IUIAHUPOBaTh MCCIENOBAaHUE, CaMOCTOSTEIBbHO COOHpaTh
YCTAaHOBKY, (UKCUPOBaTb pe3yJbTaTbl IMOJIYYEHHOH  3aBUCUMOCTHU



du3nuecKkux BENIMYMH B BHJIE TAOIHUI] U TpaUKOB, JENaTh BBIBOABI IO
pe3yabpTaram HCClIeJOBaHUS;

NPOBOIUTh KOCBEHHBIE W3MEpEHUs (U3MUECKUX BETUYMH (CpemHss
CKOPOCTb M YCKOpPEHHE Tejia MPU PaBHOYCKOPECHHOM JIBHKEHUH, YCKOPEHHUE
CBOOOMHOTO TMaJeHUsA, KECTKOCTh MPYXKUHBI, KOAXPOUIIMEHT TPEHUS
CKOJILKEHHS, MeXaHudeckass paboTa W MOIIHOCTb, YAaCcTOTa WM TMEPUOJ
KojeOaHWH MaTeMaTHYecKoro M MPYKHHHOTO MAasSTHUKOB, ONTHYECKas
cuia coOuparolie JMH3bI, PaJAUOAKTUBHBIA (OH): IJIAHUPOBATH
U3MEpEeHHs], COOMpaTh HKCIEPUMEHTANbHYIO YCTAHOBKY U BBITIOIHATH
U3MEpEHUs, CIeAysd NPEIIOKEHHOW WHCTPYKIIUH, BBIYUCISTH 3HAUCHUE
BEJIMYMHBI ¥ aHAJM3UPOBATH MOJIYYCHHBIC PE3YJIbTaThl C YUYETOM 3aIaHHON
IIOI'PEIIHOCTA U3MEPEHUN;

coOroiaTh NMpaBuila TEXHUKH 0€30MaCHOCTH MPHU padoTe ¢ 1ab0paTOPHBIM
o0opyIoBaHUEM;

paznuyarh OCHOBHBIE TMPU3HAKK HW3YYCHHBIX (PU3UYECKUX MOJIEICH:
MaTepuaibHas TOuYKa, a0CONIOTHO TBEPIOE TENO, TOYEYHBIM HCTOYHUK
CBETa, JIy4, TOHKas JIMH3a, IUTAHETapHas MOJIENb aToMma, HYKJIOHHas
MOJIENIb aTOMHOTO SIPa;

XapaKTepu30BaTh MPUHIUIBI  JEUCTBUS W3YYEHHBIX MPUOOPOB U
TEXHUYECKUX YCTPOWCTB C OMOpPOM Ha HMX OMUCaHusi (B TOM YHCIIE:
CIUIOMETp, MAaTYMKW TIOJOKEHHUsS, PACCTOSHUS M YCKOPEHHWS, paKera,
DXOJNOT, OYKH, TEpPUCKOM, (oToanmapar, ONTUYECKUE CBETOBOIBI,
CHEKTPOCKOI, JI03UMETp, Kamepa BuibcoHa), HCHONB3ys 3HAHHUS O
CBOMCTBaX  (DM3MYECKUX SBICHUM ©  HEOOXoaumble (HU3HUYECKUE
3aKOHOMEPHOCTH;

UCIIOJIb30BaTh CXEMbl M CXEMATHYHbBIE PHCYHKH M3yYCHHBIX TEXHUYCCKHX
YCTPOMCTB, U3MEPHUTEIBHBIX MPHUOOPOB M TEXHOJOTHYECKUX IPOILIECCOB
MpU pEIICHUU Y4YEOHO-TIPAKTUYECKUX 3a]1ad, ONTHYECKHUE CXEMBI IS
HOCTPOECHUS U300pAKEHUH B IJIOCKOM 3€pKajie U COOUPAIOILEH JINH3E;
OPUBOJUTH  MpUMEpbl  (HAXOAUTh  HMHPOPMALMIO O  MpPUMEpax)
NPaKTUYECKOTO HCTONb30BaHUS (M3MUECKUX 3HAHWKW B TOBCEIHEBHOMN
KHU3HU 11 obecriedeHnss 0€30MacHOCTH MPH OOpaleHHH ¢ MPUOOpamMu u
TEXHUYECKUMHU YCTPONCTBAMH, COXpPaHEHHsI 370POBbsI M COOIIOIEHUS
HOPM DKOJIOTUYECKOTO TMOBEJICHUS B OKPY KaIOIIEH Cpelie;

OCYHIICCTBIIATh MOUCK HWHPOpMAIUUA (PUINIECKOTO CONEpKaHUS B
WuTepHeTe, caMOCTOATENBHO (HOPMYTUPYsI TTOMCKOBBIN 3allpOC, HAXOIUTh
MyTH ONPEJENICHUsI JOCTOBEPHOCTH MOMYyYEeHHOW MH(OpPMALMK Ha OCHOBE
UMEIOIIUXCS 3HAHUHW U JIOTIOJIHUTEIbHBIX HCTOYHUKOB,;



e 1CIOJb30BATh MPU BBHINOJIHEHUU YYEOHBIX 3aJjaHUI HAYyYHO-MOMYJIIPHYIO
JUTEpaTypy (PU3NUECKOTO COAEpKaHUs, CIPAaBOYHBIE MaTepHaJIbl, pECYPCHI
ceru UHTepHer, Bianerb NpUEMAMHM  KOHCIIEKTUPOBAHUS TEKCTa,
npeoOpazoBanus HHGOPMAIH U3 OHON 3HAKOBOM CHCTEMBI B IPYTYIO;

e CO3/1aBaThb COOCTBEHHbIC MHUCHMEHHBIE M YCTHBIE COOOLICHHS Ha OCHOBE
UHPOpMAIIMM M3 HECKOJIBKUX HCTOYHHUKOB (PU3NYECKOTO CONEPKAHUSA,
nyOJIMYHO TPEJICTABISATh PE3YJbTaThl MPOSKTHOM MM MCCIIEI0BATENbCKON
NEATEIbHOCTH, TPU OTOM TIPaMOTHO  HCIIOJb30BATH  W3YYEHHBIN
MOHATUMHBIM amnmapar u3y4aemoro pasjaena (U3UMKA W CONPOBOXKAATH
BBICTYyIUIEHUE TIpe3eHTauued ¢ ydy€ToM OCOOEHHOCTEeH ayauTopuun
CBEPCTHHUKOB.



TEMATUYECKOE IINIAHUPOBAHUE

7 KIIACC
No HaumenoBanue [IporpammHoO€E conepxanue OCHOBHBIE BUJIBI JACATEIBHOCTH 00YYAIOITUXCS
1/ pas3zesioB U TeM
|

y4eOHOTO0 IpeaMeTa

du3uKa u ee poJib B IO3HAHUHU OKPYKAKOIIEr0o MHUpa

1.1 | ®usuka — Hayka ®du3zrka — Hayka o npupoje. | BoiaBieHue paznuunii Mex1y pu3nuecKuMu
0 MpUpoJE SIBneHust npupobl. U XUMUYECKUMH MPEBPALICHUSIMU.
DuU3NYECKHE SIBICHUSA: Pacno3naBanue u knaccudukanus Gu3nIecKux
MEXaHUYECKUE, TEIJIOBbIE, | SIBJICHUI: MEXaHUYECKUX, TEIMJIOBBIX,
IIEKTPUYECKHE, IEKTPUUYECKUX, MATHUTHBIX U CBETOBBIX.
MarHuTHBIE, CBETOBEIE, HaGmronenue u onucanvie PuU3nyecKux sBICHUN
3BYKOBBIE
1.2 | ®usnueckue 2 OU3NYECKNUE BEITUYNHBI. OnpeniesieHue EeHbI ICJICHUS Kb
BEJINYMHBI N3mepenue pusnyeckunx U3MEPUTETBLHOTO NMprudopa.
BEJIMYMH. PU3UYECKUE N3mepenne mTMHENHBIX pa3MEPOB TEI
npubopsl. [lorpemHoctsb U IPOMEKYTKOB BPEMEHU C YUETOM
VU3MEpPEHUIN IIOIPELIHOCTEM.

Mexaynapoanas cucrema | MismMepenne oobema KUIKOCTH U TBEPAOTO Tena.
€IMHHII N3mepeHne TeMiieparypsl IpU OMOIIH
AKUJKOCTHOTO TEPMOMETpPA U TaTYMKa
TEeMIIepaTyphl.

BrimionHeHre TBOPUYECKHUX 3aIaHUM 110 TIOUCKY




CIIOCOOOB M3MEPEHUS] HEKOTOPBIX (PU3NUECKUX
XapaKTEPUCTUK, HAIPUMED, Pa3MEPOB MaJIbIX

00BEKTOB (BOJIOC, MMPOBOJIOKA), Y/IaJ€HHBIX




0OBEKTOB, OOJIBIIUX PACCTOSTHUH, MaJIbIX

IIPOMEKYTKOB BpeMeHH. O0Cy)KaeHne
MpeagaraéMbix crioco0oB

1.3.

EcTtectBenHno-
HAyYHBIA METOJ]

ITIO3HAaHUA

Kak ¢uzuka u npyrue
€CTEeCTBEHHBIC HAYKU
W3y4aroT MPUPOTY.
EcrecTBeHHO-HayYHbIN
METOJ ITO3HAHMSA:
HaOII0JICHUE, TIOCTAaHOBKA
HAy4YHOT'O BOIIPOCa,
BBIJBHIKCHHE TUIIOTE3,
AKCIIEPUMEHT TI0 MPOBEPKE
TUNOTE3, OOBSICHEHHUE
HaOJIFOIaeMOr0 SIBJICHHS.
Onucanue HU3NIECKUX
SIBJICHUH C IOMOIIIBIO

MoJeJie

BriBmkeHue runores3, 00bICHSIIOMMNX MPOCTHIE
SIBJICHUSI, HAIIPUMED:

— [1I0YEMY OCTaHAaBJIMBACTCS JBUXKYILEECS

10 TOPU30HTAJIBHON MTOBEPXHOCTH TETO;

— [MOYEMY B JKapKyIO MOTOAY B CBETIION OCKAE
NpOXJaaHEN, yeM B TEMHOMU. [Ipemioxenune
crioco0O0B MTPOBEPKH TUIIOTES.

[IpoBenenue uccneaoBaHus MO MPOBEPKE KAKOM-
MO0 TUTIOTE3HI.

[TocTpoenue npoctermmx Moaenei Gu3ndecKux
SBJICHUM (B BUJIE PUCYHKOB WJIM CXEM), Hal[pUMED
[IaJICHUE IIPEeAMETa; IIPSIMOJIMHENHOE

PacipoCTpaHCHUC CBCTA

Uroro no pazneny

HepBOHa‘IaJIbeIe CBcACHUSA

0 CTPOCHHUH BeIEeCTBA

2.1

CrpoeHue BemiecTBa

1

CtpoeHue BelecTna:
aTOMBI U MOJICKYJIBI, KX
pa3mepsbl. ONbITHI,

JOKa3bIBAIrOIIne

HaGnronenue u nHTEpIIpeTanus OnbITOB,
CBUJIETEJIBCTBYIOIIUX 00 aTOMHO-MOJIEKYISIPHOM
CTPOCHHH BEIIECTBA: ONBITHI C PACTBOPEHUEM

Pa3’IM4YHbIX BCIICCTB B BOAC.




AUCKPCTHOC CTPOCHUC

BCIICCTBA

OrneHka pa3MepoB aTOMOB M MOJIEKYJT
C cTnoib30BaHueM (pororpaduii, MOTyUIEHHBIX
Ha aTOMHOM CHJIOBOM MHKpockorie (ACM) —

naboparopHas padora no teme: «OneHka




AnaMeTpa aroMa MCTOIOM PAIOB

(c ucnonp3oBaHueM GoTorpaduii)».
Onpenenenue pasMepoB MAJIbIX TEI

2.2 | BmxkeHue JIBIKeHME YacTHI] Habntonenue u o0bsicHeHUE OPOYHOBCKOTO
U B3aHMOJIEHCTBHE BenecTBa. CBs3b CKOPOCTH | IBMIKEHUS U sBIIeHUs qudy3um.
YACTHII BEIIECTBA ABUIKCHU YaCTHUL] HpOBCI[eHI/IC 1 00BSICHEHHE ONBITOB
TEMIIepaTypoOHu.
]CS CMIICpATypo 10 HAOIIONIEHUIO TETIOBOTO PACIITUPEHHUSI Ta30B.
OYHOBCKOE JIBUKEHHE
poy A ’ [IpoBenenue u 00BICHEHNE OTIBITOB
b dyzus.
B g 10 OOHAPYKEHUIO CUJI MOJIEKYJISIPHOTO
3aMMOJICUCTBUE YaCTH
a 1 NPUTSDKEHUS U OTTAIKUBAHUSA
BEILIECTBA!
MPUTSKEHUE U
OTTAJIKMBAHUE
2.3 | Arperarsbie ArperarHbl€ COCTOSTHUS Onucanue (¢ UCIOIB30BAHUEM MPOCTHIX

COCTOAHUSA BCIICCTBA

BEIIIECTBA: CTPOCHUE T'a30B,
JKUIKOCTEN U TBEPJIBIX
(KpUCTaNIMYECKHUX ) TE.
B3aumocBs3p MeXKIY
CBOMCTBAMH BEIIECTB

B Pa3HbIX arperarHbix
COCTOSIHMSAX U HX
aTOMHO-MOJIEKYJIIPHBIM
ctpoeHueM. OcoOEHHOCTH

arperaTHbIX COCTOSHUUI

MOJIeJIei) OCHOBHBIX Pa3jInuuid B CTPOCHHUH T'a30B,
KHUJIKOCTEH U TBEPIBIX TEIL.

OO0ObBsACHEHHE MAJION CXKUMAEMOCTH KUAKOCTEN

Y TBEPJIBIX TN, OOJIBIION CKUMAEMOCTH T'a30B.
OObscHeHrEe coXpaHeHus (POPMBI TBEPABIX TEI

U TEKYYECTH KUIKOCTH.

[IpoBenenue OnbITOB, TOKA3bIBAOIINX, YTO

B TBEPJIOM COCTOSIHUH BOJbI YACTULbI HAXOAATCS
B CpeHEM Jajbliie APYT OT Apyra (TUIOTHOCTh

MEHBIIIC), YEM B KHIKOM.




BOJbI

VYcTaHOoBIEHHE B3aUMOCBSI3U MEXKTY
0COOCHHOCTSIMU arperaTHbIX COCTOSIHUM BOJbI
U CyIIECTBOBAHUEM BOJHBIX OPraHU3MOB

(MC — 6uonorus, reorpadus)

Hroro no pazneny




JIBH:KeHMe ¥ B3aMMOJIeCTBHE TeJl

3.1 | Mexanunueckoe Mexanunueckoe asmxkenne. | MccnenoBanue paBHOMEPHOTO IBUKEHUSA,
JBUKECHHE PaBHOMEpHOE OTIpENIETICHHUE €TI0 IPU3HAKOB.
1 HEPABHOMEPHOE Habmonenue HCPaBHOMEPHOTO JBHKCHHUA
neuenue. CKOPOCTD. Y ONPEJEIIEHUE €T0 OTINYHUI OT PABHOMEPHOTO
CpenHsist CKOpoCTh ABIKCHUA.
MPH HEPABHOMEPHOM Omnpenenenne CKOPOCTU PABHOMEPHOTO
nBwKennu. Pacuer myTH JBYOKEHUS (IIapuKa B )KUJIKOCTH, MOJEIIN
U BPEMEHH JIBIKEHHS AIIEKTPUYECKOTO aBTOMOOMIIS U T.11.).
Omnpenenenue cpeHel CKOPOCTU CKOJIBKEHUS
OpycKa WM MIapHKa 10 HAKJIOHHOM MIOCKOCTH.
Pemienue 3aau Ha onpesielieHue MyTH, CKOPOCTH
Y BPEMEHU PABHOMEPHOTO JIBH>KECHHS.
AHanu3 rpaMKoB 3aBUCUMOCTH ITyTH U CKOPOCTH
OT BpEMEHU
3.2 | Uuepuus, macca, SIBneHne nHepuyu. 3aKOH OOBbscHEHNE U TPOTHO3UPOBAHUE SIBJICHUH,

IINIOTHOCTB

nHepuuu. Bzaumogencteue
TeJ KaK MpU4YrHa
M3MEHEHUS CKOPOCTH
NIBIDKEHUS Ted. Macca Kak
M€pa UHEPTHOCTH Tea.
IInoTHOCTH BellecTBa.
CBs13b INIOTHOCTH

C KOJIMYE€CTBOM MOJIEKYJT

B eIMHUIIE 00BEMA
BeIlleCcTBa

00yCIIOBJIICHHBIX MHEPIIMECH, HAIIPUMED, YTO
MIPOUCXONT MPU TOPMOKEHUU WITH PE3KOM
MaHEBpE aBTOMOOWIIS, TOYeMYy HEBO3MOXKHO
MTHOBEHHO MPEKPATUTH JIBUKCHUE HA BEJIOCHTIICIC
WJIM CAMOKAaTe U T. [I.

[IpoBeneHre U aHAIU3 OIBITOB,
JEMOHCTPUPYIOIINX U3MEHEHHE CKOPOCTH
JIBIKCHUS TEJIa B pe3yJIbTaTe NCHCTBHS Ha HETO
JIPYTUX TEI.

Pemenue 3amau Ha onpeeIeHHEe MacChl Tea, €ro
00bEMa U IJIOTHOCTH.







[IpoBenenue u aHanu3 OMBITOB,
JEMOHCTPUPYIOIINX 3aBUCUMOCTb U3MEHEHUS
CKOpPOCTH T€JIa OT €r0 MacChl

IIPY B3aUMOJICICTBUH TEIL.

W3mepenne Macchl Tena pa3iIndyHbIME CIIOCO0aMHU.
Omnpenenenue IIOTHOCTH TEJIA B PE3yJIbTaTe

M3MEpPEHHUs €ro Macchl U 00beMa




3.3

Cuma. Buaer cun

14

Cwita Kak XxapakTepuCTUKA
B3aUMOJICUCTBUSA TEIL.
Cuna ynpyroctu u 3aKOH
I'yka. U3mepenne cuiibl

C IOMOUIBIO JUHAMOMETPA.
SIBneHuE TATOTCHUS U
cuna Tspkectu. Cuiia
TSXKECTU HA APYTUX
MJIaHETaX.

Bec tena. HesecomocTs.
CnoxxeHue cui,
HAIIPABJICHHBIX 110 OJTHOU
IIPSIMOM.
PaBHOzelicTBYIOIIIAS CUIT.
Cuia tpenus. Tpenue
CKOJIB)KEHUSI U TPEHUE
1oKos1. TpeHue B mpupoae
U TEXHUKE

N3yueHne B3aMMOIEHCTBUS KaK IPUYUHBI
U3MEHEHHs CKOPOCTH TeJla WK ero edopmanuu.
OnucaHue peanbHbIX CUTYallid B3aUMOJICHCTBHS
TE€JI C TOMOILBIO MOJIEJIEN, B KOTOPBIX BBOAUTCS
MOHSTHE U N300pakKeHNE CHUIIBI.

N3yueHne cuiibl ynpyrocTH.

HccnenoBanue 3aBUCUIMOCTH CHJTBI YIIPYTOCTH
OT YJUTMHEHHSI PE3MHOBOTO IITHYPA WIIH MPY>KUHBI
(c moctpoeHuem rpaduka).

AHaJIM3 TPaKTUYECKUX CUTYyaIui, B KOTOPBIX
MIPOSIBIISACTCS ICUCTBUE CHUJIBI YIIPYTOCTH
(ympyrocTh Ms9a, KpOCCOBOK, BETOK JepeBa

u 1p.).

AHanu3 cuTyauui, CBA3aHHBIX C SIBICHUEM
TATOTCHMUSL.

OOpsicHeHHEe OPOUTATILHOTO JBIKCHHS TIIaHET

C UCITOJIb30BAaHHUEM SIBJICHUS TATOTCHUS 1 3aKOHA
WHEPITUH.

N3mepeHne Beca Tena ¢ TOMOIIBI0 THHAMOMETPA.
OOG0CHOBAaHKE ITOTO CTIOCO0a H3MEPEHHUSI.




AHanu3 1 MOAECIMPOBAHUE SIBJICHUS HEBECOMOCTH.
DKCNEPUMEHTAIBHOE NOJIyYEHUE ITPAaBUIIA
CJIOKEHUS CWJI, HAIIPABIICHHBIX BAOJb OJHOU
MIPSMOM.

Omnpenenenue BEIMYUHBI PABHOACHCTBYOIIEH
CHIL.

N3yueHne cuiibl TPEHUS CKOJIBKEHUS U CHIIBI
TPEHHUSI TIOKOSI.

HccenenoBanne 3aBUCUMOCTH CHJIBI TPEHUS

OT CHWJIBI AABJIEHUS U CBOWCTB TPYILIHUXCS
ITOBEPXHOCTEMN.

AHanu3 NpakTUYECKUX CUTYyallli, B KOTOPBIX
IPOSIBIISICTCS NEUCTBUE CUJIBI TPEHUS,
HCIIOJIB3YIOTCSI CIIOCOOBI €€ YMEHbBILICHUS

WM yBeJnYeHus (KaTaHue Ha JIbDKax,
KOHBKaX, TOPMOKEHHE aBTOMOOUJIA,
WCIIOIb30BAHUE TTOJINITHUKOB, INIABAHUE
BOJIHBIX KUBOTHBIX U JIp.).

Pemienue 3agau ¢ ucnosib3oBanueM Gopmyi
JUISl pacUeTa CUIIBI TSKECTH, CHIIBI YIIPYTOCTH,
CHUJIBI TPEHUS

Hroro no pazgeny

I[aB.]IeHHe TBEPABIX TEJI, )KHI[KOCTCVI H Ira3oB

4.1

Jasnenue. llepemaua
JIaBJICHUS TBEPIBIMU
TEJIAMU, )KUIKOCTAMU
Y ra3aMu

3

Jasnenune. CriocoObl
YMEHBIIICHHS U YBEITUYCHUS
JaBiieHus. /laBienue rasa.
3aBUCHUMOCTbD JIaBJICHUS

AHam3 U 00bICHEHUE ONBITOB M MPAKTUYECKUX
CUTyaIui, B KOTOPBIX MPOSBIISETCS CHUIIa
JTaBJICHUS.

O6ocHOBaHME CTIOCOOOB YMEHBIIICHUS







rasa oT oobeMa,
TEeMIEePaTypPHhl.
ITepenaua naBieHus
TBEPABIMU TEIAMH,
YKHIKOCTSIMH U ra3aMH.
3akoH Ilackans

N YBCIIMYCHUA OJABJICHHA.

W3ydeHne 3aBUCUMOCTH JIaBIICHUS rasa

oT 00BeMa U TeMIIEPATyPHI.

N3ydenne ocobeHHOCTEN Nepeaayu 1aBIeHUs
TBEPABIMU TEJIaMHU, KUJIKOCTSIMU U Ta3aMHu.
O6ocHOBaHME PE3yJIBTATOB OIBITOB
OCOOEHHOCTSIMU CTPOEHUS BEILIECTBA B TBEPJIOM,
KHUJIKOM U Ta3000pa3HOM COCTOSTHUSX.
DKCIEpUMEHTAIBHOE JTOKa3aTeNIbCTBO 3aKOHA
[Tackains.

Pemenue 3amau Ha pacdeT AaBlIeHUS TBEPIOTO
Tena

4.2

I[aBJIGHI/IC KHUIKOCTH

3aBHCHUMOCTb JIaBJICHHUS
KUIKOCTH OT TITyOWHBI.
ITneBMaTHYECKME MAIIIMHEL.
I'mapocrarnueckui
napagokc. Cooobiaroniuecs
cocyabl. ['mapaBnuueckue
MEXaHU3MBI

HccnenoBanne 3aBUCUMOCTH JaBICHUS
KUAKOCTH OT TIIyOWHBI IOTPY)KEHUS U TUIOTHOCTHU
YKUJIKOCTH.

Habmronenune u 00bsICHEHUE THAPOCTATHUCCKOTO
mapajiokca Ha OCHOBe 3akoHa [lackais.
N3ydyeHune cooOIaromXcsi COCYIOB.

Pemenue 3a1a4 Ha pacyeT AaBJICHUS KUJKOCTH.
OObsgcHeHre PUHIKIIA JEHCTBUS
TUJIPABIMYECKOIO MPECCA, THEBMATUYECKUX
MalIuH.

AHanu3 1 00bsCHEHHE NPAKTUYECKUX CUTYAIIH,
JEMOHCTPUPYIOIINX ITPOSBICHUE JABICHUS
XKUAKOCTU U 3aKoHa [lackans, Hanpumep
IPOLIECCOB B OPraHu3Me IpU IITyOOKOBOIHOM
HBIPSIHUU







4.3 | AtmocdepHoe Atmocdepa 3emin DKcrepuMeHTaTbHOE 0OHAPYKEHUE
JaBJICHUE 1 aTMOC(EPHOE aBIICHHE. arMoc¢epHOTo JaBJICHUS.
TTpUYMHBI CYIIECTBOBAHUS AHanu3 1 00BbCHEHHUE ONBITOB U MPAKTUYECKUX
BO3YILIHOH 0GONOUKH CUTYAIIN, CBA3aHHBIX C ACHCTBUEM
3emiu. Onbit Toppuuesy. | ATMOCHEPHOTO JTABIEHNS.
V3Mepenne aTMochepHOro OOBbscHEHHE CYIIECTBOBAaHUS aTMOCHhEphI
JABICHUS. 3aBHCHMOCTD Ha 3eMJI€ ¥ HEKOTOPBIX IUIAHETAaX WUJIU €€
aTMOC(hEPHOTO [ABIEHHs OTCYTCTBHUSA Ha Jpyrux riaHerax u Jlyne.
OT BBICOTBI HAT YPOBHEM O6T>}ICHeHvI/Ie M3MEHEHUS TUIOTHOCTH aTMOC(hepsl
mopst. TIpHGOpEI C BBICOTOM U 3aBUCUMOCTHU aTMOC(HEpPHOTO
1151 B3MEpEHHA JAaBJICHUS OT BBICOTHI.
ATMOCEPHOTO TABICHHN Pemenne 3amau Ha pacdet arMmocdepHOTo
TaBIICHUSI.
Nzyuenue ycrpoiicTBa 6apomeTpa-aHeponia
4.4 | [HeiictBue JleficTBHE KUAKOCTH U raza | DKCIEPUMEHTAJIbHOE OOHAPYKEHUE NEUCTBUS

’KUJIKOCTH U Tra3a
Ha NOTPYKEHHOE
B HUX TeJIO

Ha TIOTPYXEHHOE B HUX
Teso. BeiTankuaromas
(apxumenoBa) cuiia. 3aKoH
Apxumena. [1naBanue Tei.
Bo3nyxonnaBanue

YKUJIKOCTH U Ta3a Ha MOTPY>KEHHOE B HUX TEJIO.
OrnpezneneHue BHITATIKUBAIONICH CUIIBL,
JNEVCTBYIOILEN HA TEJO, IOTPYKEHHOE

B JKUJIKOCTb.

[IpoBenenue n 00CyXI€HUE OTBITOB,
JEMOHCTPUPYIOIINX 3aBUCUMOCTh
BBITAJIKUBAIOIIEN CUJIbI, JEUCTBYIOIIEH HA TEJIO
B JKUJIKOCTH, OT 00bEMa MOTrPyKEHHOM

B KMJKOCTD YaCTH TeJia ¥ OT INIOTHOCTH
JKHIKOCTH.

lIposepka nezasucumocmu evlmankusaroueli




CUTbl, Oelicmeyioujell Ha Mmeo 8 HCUOKOCMU,
om maccvl mena.
HccnenoBanue 3aBUCMMOCTH Beca Tella B BOJIE

0T 00beMa MOTPYKEHHOM B KUJIKOCTh YacTH TeJa.
Pemenue 3a1a4 Ha TPUMEHEHUE 3aKOHA
Apxumerna 1 yclIOBUS IJIaBaHUS TEN.
KoncTpyupoBaHnue apeomerpa

WIM KOHCTPYUPOBAHUE JIOAKHU U ONPEICIICHUE €€

Ipy30I0ABEMHOCTH

Hroro no pazaeny
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PabGora u MOIIHOCTB. JHeprus

5.1 | Pabora 1 MOIITHOCTH

Mexanuyeckas pabdora.
MoMHOCTh

DKCNEpUMEHTAIBHOE ONPEEICHUE
MEXaHUYECKON padOThI CUIIBI TAHKECTH

[IpY MMAJICHUHU TEJIa U CUJIbI TPEHUS

IIPY PAaBHOMEPHOM NIEPEMELIEHNHN TEJIA

10 TOPU30HTAIBHOW ITOBEPXHOCTH.

PacueTr MmomHOCTH, pa3BUBAEMOM IPU MMOABEME
IO JIECTHUILIE.

Pemmenue 3amau Ha pacueT MeXaHUYECKON pabOThI
Y MOLIHOCTH




5.2

IIpocTeie MEXaHU3MBI

[IpocThie MEXaHU3MBI:
phIuar, OJIOK, HaKJIOHHAs
II0CKOCTh. [IpaBuino
paBHOBECHS pblUara.
[Ipumenenue

IIpaBUJia PABHOBECHUS
phlvara

K OJ10Ky. «30J10TO€

OrnpesienieHue BHIMTPHIIIA B CHIIE IPOCTHIX
MEXaHM3MOB Ha MPUMEPE phluara, MoJABHKHOTO

Y HETIOABI>KHOTO OJIOKOB, HAKJIOHHOMU INIOCKOCTH.
HccnenoBanue ycaoBus paBHOBECHSI pblyara.
OOGHapy>keHHEe CBOMCTB MPOCTHIX MEXAaHU3MOB

B Pa3JIMUHBIX UHCTPYMEHTAX U MPUCTIOCOOICHUSIX,

HCIIOJIb3YCEMBIX B 6BITy N TCXHHUKC, a TAKIKEC




npaBuio» Mexanuku. KI1/]
MIPOCTBIX MEXaHU3MOB.
IIpocTeie

MEXaHHU3MBbI B OBITY U
TEXHUKE

B JXUBBIX OpraHHU3Max.

DKCNEepUMEHTAIBHOE I0Ka3aTeIbCTBO PABEHCTBA
paboT Mpu MPUMEHEHUH ITPOCTHIX MEXaHU3MOB.
Onpenenenne KII/] HakTOHHOM IJIOCKOCTH.
Pelienne 3aa4 Ha MpUMEHEHUE TTPaBUIIa
paBHOBecHs phruara u Ha pacuet KIIJ{

53

Mexaaunueckas
DHEPrus

MexaHnueckast SHEprus.

Kunernueckas

Y MOTCHUMAJIbHAS SHEPTUSL.
IIpeBpamenue oqHOro BUIa
MEXaHUYECKOM SHEPTUU

B JIpyroil. 3aKkoH
COXPaHEHHUsI DHEPTUH

DKCIEPUMEHTAIBHOE ONPEETIEHNE N3MEHECHHS
KMHETUYECKOM U MOTECHIMAJIbHON YHEPIUU Tella
IIPU €r0 CKATBIBAHWU 110 HAKIIOHHOW MJIOCKOCTH.
@opMyJIMpPOBaHUE HA OCHOBE UCCIIENOBAHUS
3aKOHA COXPAHEHUS] MEXaHUYECKOM SHEPTHUH.
OO0cyxieHre rpaHull MPUMEHUMOCTH 3aKOHA
COXPaHEHUsI DHEPTUU.

Pemrenne 3a1a4 ¢ UCIIOIB30BAHUEM 3aKOHA

B MEXaHUKE
COXpaHEHUsI DHEPTUH
Uroro no pazaeny 12
Pe3epBHOE Bpems
OBIIEE KOJIMYECTBO 68

YACOB I10 ITPOT'PAMME




8 KUIACC

BCIICCTBA

MOJIEKYJIIPHO-KHHETUYE CKON

TEOPUH CTPOECHUS BELIECTRA.
Macca u pasmepsl aTOMOB

N MOJICKYIIL. OHI)ITBI,
IMOATBCPIKAAOIIHEC

OCHOBHBIE TTOJIOKEHUS
MOJIEKYJISIPHO-KUHETHYE CKOM

TEOPHUH.
Mopnenu TBEpAOTO, KUIKOIO

¥ Ta3000pa3HOTO COCTOSTHUM
BEIIICCTBA.

Kpucrammnueckue

1 amopdHbIe Tea.
OObsICHEHHE CBOMCTB T'a30B,

KUJIKOCTEN U TBEPABIX T
Ha OCHOBE MOJIOKEHUIH

MOJIEKYJISIPHO-KUHETUYECKOU

Ne HaumenoBanue KomnuectBo | IIporpammuoe cogepxanue | OCHOBHBIE BUJIbI JEATEIBHOCTH O0YUArOIINXCS
n/ pa3nenoB u 4acoB
| TEM
Y4eOHOTO MpeIMETa
TenJioBble siBIeHUSA
1.1 | Ctpoenue u cBolicTBa 7 OCHOBHBIE MTOJOKEHUS HaGntonenue u uHTEpIipeTanus OnbIToB,

CBUACTCIILCTBYIOINX 00 ATOMHO-MOJICKYJIAPHOM

CTPOCHHMH BCUICCTBA: OIILIThI C PACTBOPCHHUEM
Ppa3IMYHBIX BCIICCTB B BO/IC.

Pemenue 3aJa4 110 OCHUBAHWIO KOJINYCCTBA
ATOMOB HJIM MOJICKYJI B CAMHUIIC oObema

BEILIECTBA.
AHanu3 TeKcTa APEBHUX aTOMUCTOB (HarpuMep,

dbparmenTa mosmel Jlykperus «O mpupoje
BEIICH») C U3JIOKEHHEM 000CHOBAHUM aTOMHOU

TUNIOTE3bI (CMBICIIOBOE UTCHHE).
Onenka yOoeuTeIbHOCTH STUX 000CHOBAHUH.

OObsicHeHne OPOYHOBCKOTO JBM)KCHHS, SIBJICHUS

IUPPy3Un U pasnuuuil MEXy HUIMU Ha OCHOBE
ITOJIOKEHUN MOJIEKYJIIPHO-KMHETHYECKON

TEOPUHU CTPOCHUS BEILECTBA.
OObsicHEeHNE OCHOBHBIX Pa3IMYHil B CTPOCHUU

ra3os, )I(I/II[KOCTef/i H TBCPABIX TCII




TCOPHUHU. CMmaunBanue C MCHOJb30BaHUEM ITOJIOKECHUM MOJICKYJISIPHO-
N KaIlTWIAAPHBIC ABJICHUA. KHHETHUYECKOM TCOPHUH CTPOCHUA BCIICCTBA.

Tennooe pacupenue [IpoBeneHne ONBITOB MO BhIPALIMBAHUIO

H CXKaTuc KpuUCTAaJIJIOB HOBapeHHOﬁ COJIM WUJIN Caxapa.




[IpoBenenue u 0OBSICHEHHE OTBITOB,
JEMOHCTPUPYIOLIUX KalWJUISIPHBIC SIBICHUS
U SIBJICHHE CMAuYNBaHUS.

OObsacCHEHNE PO KATUJUISIPHBIX SIBICHUM

JUTSl IOCTYTUICHUS! BOJIBI B OPraHU3M PacTCHUM.
HabGntonenue, npopeneHue U o0bICHEHUE
OIIBITOB 1O HAOJIOIEHUIO TEMIOBOTO
pacuIMpeHus ra3oB, JKUAKOCTEH U TBEPABIX Te.
OObscHeHHe coXxpaHeHUs 00beMa TBEPbIX Tel,
TEKYUYECTH XKUJKOCTH (B TOM YHUCIIE, PA3HUILIbI

B TEKYUYECTH JIJISI Pa3HBIX KUJKOCTEH),
JIaBJICHUS Ta3a.

[IpoBeneHue OMBITOB, IEMOHCTPUPYIOIINX
3aBHCHUMOCTb JaBJIEHHUS BO3yXa OT €ro o0bema
Y HarpeBaHUs WM OXJIAXKJICHUS], U X
00BsCHEHUE HA OCHOBE aTOMHO-MOJIEKYJISIPHOTO
YUYEHHUS.

AHanu3 TpakTUYECKUX CUTYaAlHM, CBAI3aHHBIX

CO CBOMCTBAMU Ia30B, JKMIKOCTEH U TBEPABIX TEI

1.2

TennoBeie IMPOLCCChI
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Temmneparypa. CBs3b
TEMIEPATYPBI CO CKOPOCTHIO
TEIUIOBOTO JIBUKCHHUS
yacTull. BHyTpeHHss
sHeprusi. CnocoObl
WU3MEHEHHS BHYTPEHHEU
SHEPruM: Terionepenaya

U COBEpILIEHUE PAOOTHI.

O6ocHOBaHME MPABUI U3MEPEHUS TEMITEPATYPHI.

CpaBHEHHE pa3IUIHBIX CIIOCOOOB U3MEPEHUS
Y TIIKaJI TEMIIePaTypPhbl.

HaOmronenne n 00ObsICHEHHE OIIBITOB,
JTEMOHCTPUPYIONTUX U3MEHEHHUE BHYTPCHHEH
DHEPTUU Teja B pe3yJIbTaTe TeIUIONEPEIaqun

¥ paOOThI BHEIIHUX CHIL.

HaOmronenne u 00bsICHEHHE OIBITOB,







Bunae! Termonepenaun:
TEILJIONPOBOTHOCTD,
KOHBEKITUS, U3TyUYCHHUE.
KonnyecTBO TEMIOTHI.
VnenbHas TEIIOEMKOCTD
BenecTBa. TennoooMeH
U TETIJIOBOE PaBHOBECHE.
YpaBHEHHE TEIIIOBOIO
oamanca. [InaBnenue

1 OTBEp/ICBaAHUE
KPHUCTAJNIMYCCKUX
BEILICCTB. YeabHas
TEIJI0Ta IUIaBJICHUS.
[TapooOpa3zoBanue

Y KOHJCHCALHUS.
Hcnapenne. Kunenue.
VYnenbHas Temora
napooOpa3oBaHMUsL.
3aBUCUMOCTb TEMIIEPATYPBI
KHUIIEHUS OT aTMOC(HEpPHOTO
JTaBJICHHS.

BrnaxunocTts Bo3yxa.
DHeprus TOIUIUBA.
VYnenbHas Teninora
CropaHusl.

[TpuHIMIIBL PaOOTHI
TeroBbIX aBurarencit KITJT

00CYXIeHHE MPAKTHUECKUX CUTyaIHil,
JAEMOHCTPHUPYIOIINUX PA3TUIHBIE BUIBI
TEIUIONepeaayy: TeMIONPOBOAHOCTD,
KOHBEKIIUIO, H3TyYCHHE.

WccnenoBanue siBieHUs TEIJIOO0OMEHA

IIPY CMEIIUBAHUH XOJIOHON U ropsiueii BOJIBI.
Habmionenue ycTaHOBIICHHUS TETLIOBOTO
PaBHOBECUSL MEXKIY TOPSAYEH U XOJIOAHOM BOJOM.
Onpenenenue (M3MEpEHNE) KOTUYECTBA
TEIUIOTHI, TOJTYYEHHOTO BOJOW MPH TEII000MeHe
C HarpeThiM METATMYECKUM IIHJIUH]IPOM.
Onpenenenue (M3MEpEeHKE) yIETbHON
TEIIOEMKOCTH BELIECTBA.

Pemmenue 3a1a4, CBA3aHHBIX C BHIUUCICHUEM
KOJIMYECTBA TEIUIOTHI U TETJIOEMKOCTH

MIpH TETI000OMEHE.

AHanu3 cUTyarui NpakTHYeCKOro
MCIIOJIb30BaHMs TETIJIOBBIX CBOMCTB BEIIECTB
¥ MaTepHaioB, HAIPUMeED, B IEIIAX
SHEProcOepeKeHUs: TCTUIOU3OJISIIHS,
sHeprocOeperaronue Kphbiiiu,
TEPMOAKKYMYJISTOPHI U T. 1.

Habmionenue siBieHnii ucnapeHus

Y KOHJICHCAIIHH.

Hccnenoanue mporuecca uCnapeHus
PAa3JIMYHBIX )KUIKOCTEN.

OObsicHEeHHE SIBICHUH UCTIApEHUS




TCIIJIOBOI'O ABUTATCIIA.




TemoBBIE ABUTATEIN

Y 3aIl1Ta OKPYKaroIEn
CpE/IbL.

3aKOH COXpaHEHUs

Y NIPEBPANIECHUS SHEPTUU
B TEIUIOBBIX IpoILIeccax

Y KOHJEHCAllUX Ha OCHOBE
aTOMHO-MOJIEKYJISIPHOTO YUEHHSI.

HaGmronenue u o0ObsicHEHUE TIpoliecca KUTMEeHus,
B TOM YHCJI€ 3aBUCUMOCTH TEMIEPATYPbI
KUIIEHUS OT JaBJICHUS.

Omnpenenenue (M3MepeHNE) OTHOCUTEIBHON
BJIQYKHOCTH BO3/yXa.

HaGmronenue nporecca miaBieHus
KPUCTAJNIMYE€CKOTO BEIIECTBA, HAIIPUMED, JIbJIA.
CpaBHeHUE MPOIECCOB IIABJICHUS
KPUCTAJUIMYECKUX TEJ U Pa3MATrYEHUs

MIpU HAarpeBaHUU aMOP(HBIX TEJ.

Omnpenenenue (M3MEpeHUE) YAETLHON TETIIOThHI
IJIABJICHUS JIbJIA.

OObsicHEeHUE SIBJICHUH TIJIaBJICHUS

Y KPUCTAJUIM3alUHA HAa OCHOBE
aTOMHO-MOJIEKYJIIPHOTO YYEHHS.

Perenue 3a1a4, CBSI3aHHBIX C BBIYUCICHUEM
KOJINYECTBA TEIJIOTHI B MPOLIECCAX
TEIUIONEPENAAYHU IIPH TUIABICHUU

Y KPUCTAJUIMN3aLNN, HCTIADEHUU U KOHACHCALIUH.
AHan3 cuTyarui NpakTUIeCKOro MPUMEHEHNUS
SIBJIEHUM TUIABJICHUS U KPUCTAJUIA3ALINH,
HaIlpuMep, MOJIyYEHNE CBEPXUYUCTBIX
MaTepHraJIOB, COJIEBas IPEIKaA U JIp.

Ananu3 paboTel U 00bSICHEHHE TPUHIIUIIA

I[CﬁCTBHH TCIJIOBOI'O IBHUI'ATCIIA.







Brruncienue konmudecTBa TEIIOTHI,
BBIJICIIAIOLIECTOCS MPU CTOPAHUM PA3TAYHBIX
BUJI0B ToruiuBa, 1 KII/[ nBurares.
OO0cyxIeHHre KOTOTUYECKUX TTOCIEACTBUN

HUCIIOJBb30BaHUA ):[BnraTeneﬁ BHYTPCHHCTO
CropaHusd, TCIIIOBBIX U I‘I/I,Z[pOBJ]eKTpOCTaHHI/Iﬁ

Hroro nio pazneny 28

BﬂeKTpH‘IeCRI/Ie U MarHuTHbIC ABJICHUA

2.1 | Onexrpuyeckue 7
3apsapbl.

3apsiKeHHBIE Tena

U UX B3aUMOJICUCTBUSI

DIeKTpuU3anus Ted.

JIBa poza aneKTpuyYECcKux
3apsanoB. B3aumoaencrsue
3apsIKEHHBIX TEJI.

3akoH KynoHa (3aBUCUMOCTh

CUJIbI B3aUMOJICHCTBUS
3apSIKEHHBIX Tl

OT BEJIMYMHBI 3aPSAI0B

U PACCTOSTHUS MEXKY
TeJIaMu).

DIIEKTPUUECKOE TIOJIE.
HanpsxkeHHOCTB
ANEKTPUYECKOTO MO
[Tpunun cynepno3uiuu
ANEKTPUYECKUX TOJIEN

(Ha KaYECTBEHHOM YPOBHE).

Hocutenu snexrpuieckux
3apsiioB. DJIeMEHTapHBIN

HaOntonenue u nmpoBeicHUE OMBITOB

IO JIEKTPU3ALMH TEJ MPU CONMPUKOCHOBEHUU
Y UHIYKIMEH.

HaOmnronenne u 00bsiCHEHNE B3aUMOIEHCTBUA
OJTHOMMEHHO U PA3HOMMEHHO 3apPsSKEHHBIX TE.
OOpsicHeHHE MPUHITUIIA JSHCTBUS AJICKTPOCKOTIA.
OObsiCHEHHE SIBICHUH DIICKTPU3AINN

MIPU COMPUKOCHOBEHUHU TEJI U

WHIYKIHEH C UCIIOJIb30BAaHUEM 3HAHHH O
HOCHUTEJIAX JEKTPUUYECKUX 3aPSI0B B
BEIIECTBE.

Pacnio3naBanue u 0ObSICHEHHUE SIBJIEHUIT
ANIEKTPU3AIMYU B IOBCETHEBHOM KU3HH.
HaOmnronenne u 00ObsICHEHHE OIIBITOB,
WJUTIOCTPUPYIOLIUX 3aKOH COXPAHECHUS
AEKTPUUYECKOTO 3apsijia.

Habmnronenue onbITOB 110 MOICITUPOBAHUIO
CUJIOBBIX JIMHUM JIEKTPUUECKOTO OIS,




IEKTPUYECKUN 3apsL.

UccnenoBanue AeWCTBUS AIEKTPUUECKOTO OIS
Ha IIPOBOAHUKHU U JUDJICKTPUKHU




Crpoenue aroma.

IIpoBogHUKHM

U IUDJIEKTPUKH. 3aKOH
COXPaHEHHUsI DIIEKTPUIECKOTO
3apsaa

2.2

IHocTosTHHEIHI
ANEKTPUYECKUI
TOK
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DNEKTPUUECKUM TOK.
YcnoBus CyleCTBOBAaHUS
AIIEKTPUYECKOTO TOKa.

W cTOuHHKH TOCTOSIHHOTO
ToKa. JIelcTBUs
AIIEKTPUYECKOTO TOKA
(TernoBoe, XUMHUUYECKOE,
MarHuTHOE).
DIEKTPUUYECKUMN TOK

B JKUJIKOCTSX U razax.
OneKkTpuyeckas

LETb.

Cuna Toka. DJIeKTpUUECKOE
HaIpsKEHUE.
ConporusneHue
MIPOBOJIHUKA. YIIETbHOE
CONPOTHUBIICHHUE BEIIECTBA.
3akon Oma 111 yyacTka
uenu. [locnenosarensHoe
Y TlapaJuielIbHOE COCIMHEHUE
ITPOBOJIHUKOB.

PaGota u MomHOCTH

Habnronenue pa3andHbIX BUAOB ICHCTBUS
AIIEKTPUUYECKOTO TOKA U OOHAPYKEHUE ITUX
BUJIOB JCHUCTBHUS B IIOBCEIHEBHOM JKU3HU.
Habmnronenne BOSHMKHOBEHHS Ta30BOT0O pa3psijia
U DJIEKTPUYECKOTO TOKA B JKUIKOCTH.

Coopka 1 UCTIBITAaHUE DIICKTPUICCKOH I1eTH
IMOCTOSIHHOT'O TOKA.

HN3mepenne Cuitbl TOKa aMIIEPMETPOM.
N3mepeHne 3ieKTpruueCcKOro HarpsiKEeHUs
BOJIETMETPOM.

[IpoBenenue u 0ObSICHEHUE OIIBITOB,
JNEMOHCTPUPYIOLINX 3aBUCUMOCTh
BIIEKTPUUECKOrO COMTPOTUBIIEHHS IPOBOIHUKA
OT €ro JUIMHBI, IUIONA/IU TTONIEPEYHOTO CEUECHUS
U Marepuana.

HccnenoBanue 3aBUCMMOCTH CUJIBI TOKA,
MPOTEKAOIIETO YEPE3 PESUCTOP,

OT COIIPOTUBJIEHUS PE3UCTOPA U HATIPSKEHUS
Ha PE3UCTope.

[TIpoBepka npaBuia CI0XKEHUS HATPSKEHUI
IIPU MOCIIEIOBATEIHOM COCIMHEHUHN JIBYX
pPE3UCTOPOB.




QJICKTPHUYCCKOI'O TOKA.




3akon J[xxoyns—Jlenna.

DneKkTpuuecKue 1enu

U IoTpeduTeNnu
IEKTPUYECKON IHEPTUU
B ObITy. KOopoTkoe
3aMbIKaHHE

IIpoBepka npaBuiia sl CHIIBI TOKA

MIPY MAPAIUICIIBHOM COSIUHEHUN PE3UCTOPOB.
AHanu3 cuTyalnun nocjaea0BaTeIbHOIO U
MapajuieIbHOTO COeTMHEHUS TPOBOIHUKOB

B JIOMAIIIHUX 3JIEKTPUUECKUX CETAX.

Pemrenune 3a1a4 ¢ ucnoiap3oBaHueM 3akoHa OMa
1 (hopmyn pacuera dIEKTPUIECKOTO
CONPOTHUBIICHUS TIPU MOCIEN0BATEIBHOM

Y TapaJyIeIbHOM COEIMHEHUH MPOBOIHUKOB.
Omnpenenenue paboThI IEKTPUUYECKOTO TOKA,
MIPOTEKAIOLIETO YEPE3 PEZUCTOP.

OrnpenenieHue MOIHOCTH AJIEKTPUYECKOTO TOKA,
BBIJICJISIEMOM HA PE3UCTOPE.

HccnenoBanne 3aBUCUMOCTH CUJIBI TOKA YEPE3
JIAMIIOYKY OT HAMNPSIKEHUS HA HEM.
Onpenenenue KII/[ narpeparens.
UccnenoBanue npeoOpa3zoBaHus YHEPTUU

IPpU NOJBEME I'Py3a IEKTPOABUTATEIEM.
OOBsCHEHHE YCTPOMCTBA U MPUHITUTIA JCHCTBUS
JIOMAIITHUX 3JIEKTPOHArPEeBaTEIbHBIX IPHUOOPOB.
OObsacHEeHHE PUYINH KOPOTKOTO 3aMbIKaHUS

Y TIPUHLINIA TEUCTBUS TJIABKUX
MPEIOXPAHUTETIEH.

Pemienue 3a1a4 ¢ UCIONB30BaHUEM 3aKOHA
Jxoyns—Jlenua

2.3

MarsuTHbIC SIBICHUS

[IocTOssHHBIC MArHUTEL.

B3aumonencreue

I/ICCHC,Z[OBaHI/IC MAarauTHOTO B3aHMOﬂeﬁCTBHH

IIOCTOAHHBIX MAardHuTOB.







NOCTOAHHBIX MAarHUTOB.
MarsuTHoe 1oJie.
MarauTHoe 1oJe 3eMIu

Y €T0 3HAYCHUE IS KU3HU
Ha 3emuie. OnbIT DpcTeaa.
MarnurtHoe nose
ANEKTPUYECKOIO TOKA.
[Ipumenenue
AJIEKTPOMArHUTOB

B TEXHUKE. [[ericTBUE
MarHUTHOTO TOJIS

Ha MPOBOJIHUK C TOKOM.
DNEeKTpOABUTATEIb
MOCTOSIHHOTO TOKA.
Hcnons3oBanue
ANEKTPOABUTATEIICH

B TEXHUYECKUX YCTPONUCTBAX
Y Ha TPAHCIIOPTE

N3ydyenne MaraHuTHOTO MOJIs HOCTOSTHHBIX
MarHuTOB MIPU UX OOBEAMHEHUU U Pa3JICIICHUH.
HccnenoBanne MarHuTHOTO B3aUMOAEHCTBUS
MOCTOSSHHBIX MAarHUTOB.

N3yueHne MarHuTHOTO MOJIsl MOCTOSIHHBIX
MarHuTOB MPHU UX 00ObETUHEHUHN U Pa3/ICIICHUN.
IIpoBeneHne ONBITOB MO BU3YAJIU3ALMU OIS
MOCTOSIHHBIX MAarHUTOB.

N3ydenue saBiIeHUs HAMArHUYMBAHUS
BEILECTBA.

HccnenoBanue neicTBUs dIEKTPUIECKOTO TOKA
HA MAarHUTHYIO CTPEJIKY.

IIpoBenenue ONbBITOB, IEMOHCTPUPYIOIINX
3aBUCUMOCTH CHJIbI B3aUMOJICICTBUS KaTyILIKH
C TOKOM M MarHuTa OT CUJIbl U HaIllPpaBJICHUS TOKa
B KaTylIKe.

AHanu3 CUTyaluy NPaKTU4ECKOTO IPUMEHEHHUS
AIIEKTPOMArHUTOB (B OBITOBBIX TEXHUYECKUX
YCTPOMCTBAX, IPOMBIIIIIEHHOCTH, MEJTUIIMHE).
N3ydenue eicTBUS MArHUTHOTO OIS

Ha MPOBOJIHHUK C TOKOM.

N3ydenue nenucTBusl 3IEKTPOIABUTATENS.
N3mepenune KIIJ[ anexrponBurarenbHoOu
YCTaHOBKH.

Pacno3zHaBanue u aHanu3 pa3nM4HbIX
MIPUMEHECHUH ANEKTPOABUTATEIICH
(TpaHCcnopT, OBITOBBIE YCTPOICTBA U JIP.)
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nHAyKiud. [TpaBumo JleHna. | "3MEHEHUN 3HAYEHUS U HAIIPABJICHUS
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MCTOYHUKAX SHEPTrUU
Wroro no pazaeny 37
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Mexanuuyeckue siBJI€HUS




1.1

MexaHnueckoe
NBAYKEHUE U CIIOCOOEI
€ro OMUCaHus

10

MexaHnueckoe IBUKEHUE.
MarepuanpHas TOUKa.
Cucrema orcuera.
OTHOCHUTEIBHOCTD
MEXaHUYECKOTO JIBHKCHHUSI.
PaBHOMepHOE

IPSIMOJIMHENHOE JIBUKEHHUE.

HepaBnomepnoe

HpHMOHHHCﬁHoe JABHIKCHHUC.

CpenHsis U MTHOBEHHAs
CKOpPOCTb TeJIa MpHu

HCPABHOMCPHOM JABHIKCHUU.

YckopeHue.
PaBHOyCcKOpEeHHOE
MPSAMOJIMHEWHOE
nBuxenne. CBoOOIHOE
najJicHue.

OnpiTel [Nanunes.
PaBHOMepHOE
JIBUKEHHE 110
OKPY>KHOCTH.

Ilepuon u yacrora

oOparieHusl.
JIuHeiHas u ynioBas
CKOpPOCTH.

AHanu3 1 00CyXIeHHE Pa3InYHbIX TPUMEPOB
MEXaHUYECKOTO JBUKEHHSI.

OO6cyxaeHue rpaHul IPUMEHUMOCTH MOJEIH
«MarepualibHasi TOUKay.

Onucanue MEXaHUYECKOTO JBUKECHHS
pa3IMuHBIMU cTioco0aMu (ypaBHEHUE, TaOIUIIA,
rpaduk).

AHanu3 )KU3HEHHBIX CUTYallUl, B KOTOPBIX
MIPOSIBIIIETCSI OTHOCUTENBHOCTh MEXaHUYECKOTO
JIBUKEHUS.

HaGnronenue MexaHn4eCcKoro JIBMKCHUS Tella
OTHOCUTEILHO Pa3HbIX TEJl OTCUETA.
CpaBHeHUE MyTel U TPACKTOPUI JBUKECHUS
OJTHOTO M TOTO K€ T€JIa OTHOCUTEJIBHO Pa3HbIX
TE€J OTCYETA.

Amnanu3 tekcra ["anunes 00 OTHOCUTENBHOCTH
JIBMYKEHUST; BBITIOTHEHUE 33/IaHUN 10 TEKCTY
(CMBICIIOBOE UTEHUE).

Omnpenenenue cpeaHeil CKOPOCTH CKOJIbKEHUS
OpycCKa WM JIB)KEHUS IapUKa 10 HAKIOHHON
TUIOCKOCTH.

AHanu3 u 00CyXXIeHHE CITI0CO00B




entpocTpemurenbHoe
yCKOpeHue

MPUOIMIKEHHOTO OIPEEICHUS MTHOBEHHOM
CKOPOCTH.

OnpeneneHne CKOPOCTH pAaBHOMEPHOTO
JBIKEHHUS (IIapuKa B KUIKOCTH, MOJIEIN
AMEKTPUUYECKOTO aBTOMOOWIISI U T. 11.).
Onpenenenue MyTy, MPOWICHHOTO 3a JaHHBIN
MPOMEKYTOK BPEMEHH, U CKOPOCTH Tea

1o rpauKy 3aBUCUMOCTH ITYTH PAaBHOMEPHOTO
JIBUKEHUSI OT BPEMEHH.

OO0cyx1eHre BO3MOKHBIX MPUHIIUIIOB
NEeHCTBUS TPUOOPOB, U3MEPSIONINX CKOPOCTh
(cnuAOMETPOB).

Brruncnenue nyTy u CKOpOCTHU MPH
PaBHOYCKOPEHHOM NPSIMOJIMHENHOM JBUKEHUN
Tena.

OrnpeneneHue NpoeHHOTO MyTH U YCKOPEHUS
JBIDKEHUS Tea no rpaduKy 3aBUCUMOCTH
CKOPOCTH PaBHOYCKOPEHHOTO MPSMOJIUHEHHOTO
JIBUYKCHUS TEJIa OT BPEMEHHU.

IIposepka cunomeswi: eciu

npu pasHOyCKOPEeHHOM OBUINCEHUU

Oe3 HauaIbHOU CKOPOCIU NYMU OMHOCAMCS
KaK psi0 HeYemHwvlX yuces, mo
coomeemcmayoujue nPoMed’CymKu epemen
0OUHAKOBHL.

OnpeneneHue ycKOpeHus Tena

MIPYU PAaBHOYCKOPEHHOM JBHKCHUU







0 HAKJIOHHOM TTOCKOCTH.

N3mepenue neproaa v 4acToThl OOpaIieHus
TEJa MO OKPY>KHOCTH.

OnpeneneHue CKOPOCTH PaBHOMEPHOTO
JIBUYKECHUS TEJA M0 OKPY>KHOCTH.

Pemenue 3amay Ha onpeneneHue
KUHEMAaTUYECKUX XapaKTEPUCTHUK
MEXAHUYECKOTO ABUKEHHUS PA3JIUYHbIX BUJIOB.
Pacno3naBanue u npuOIMKEHHOE ONUCAHUE
PA3JIMYHBIX BUJOB MEXAHUYECKOTO JBUKECHUS
B MIPUPO/JIC U TEXHUKE (Ha MpUMEpax CBOOOIHO
MMaJIarouX TeJl, ABMXKEHUS KMBOTHBIX,
HEeOECHEBIX TEJ, TPAHCIIOPTHBIX CPEJCTB U AP.)

1.2

B3aumonencTBue Tei

20

IlepBsIii 3ak0H HproTOHA.
Bropoit 3akon HeroToHAa.
Tperuit 3akoH HproToHAa.
[TpuHiun cynepno3unuu
CUIL.

Cuna ynpyroctu. 3akoH
I'yka. Cuna TpeHusi: cuiia
TPEHHUSI CKOJIbKEHUSI, CHIIa
TPEHHUsI TIOKOsI, IPYTHUE BUJIbI
TPEHUS.

Cuiia TSXKEeCTH U 3aKOH
BCEMUPHOTO TATOTEHUSI.
Yckopernne cBOOOTHOTO
najieHus. J{BmKeHue miaHeT

Habntonenue u o6CcyxieHre OnbITOB

C IBM)KCHHEM TeJla TPY YMEHBIIIEHUN BIUSHUS
JPYTHX TEN, MPENATCTBYIONTUX IBHKEHUIO.
AHnanm3 Tekcta ['anumies ¢ onucanuem
MBICJICHHOTO DKCIIEPUMEHTA,
000CHOBBIBAIOIIETO 3aKOH MHEPIIHH;
BBITIOJTHEHUE 33JTaHUI TI0 TEKCTY (CMBICIIOBOE
YTEHHE).

OO0cyxIeHre BO3MOXHOCTH BBITIOJTHCHUS
3aKOHA WHEPIUU B PA3TUYHBIX CHCTEMax
oTcYeTa.

Habmronenune u o0Cy)aeHne MEXaHHUECKHUX
SIBIICHUM, TIPOUCXO/ISIIIINX B CUCTEME OTCUETA
«Tenexkay Mpu ee paBHOMEPHOM







Bokpyr Connua. [Tepas
KOCMHYECKasi CKOPOCTb.

HesecoMocTs n meperpysku.

PaBHOBeCHE MaTepuaibHOMN
TOYKH. AOCOIIOTHO TBEPOE
teno. PaBHOBecHe TBEpAOTO
TeJa ¢ 3aKPEIUIEHHOU OChIO
BpamieHusi. MOMEHT CUJIBI.
Lentp TsxECTH

1 YCKOPEHHOM JBI)KEHUW OTHOCUTEIHHO
KabuHeTa (QU3UKH.

JIelicTBUS ¢ BEKTOpaMU CHUJI: BBITIOJIHEHHE
3aJIaHUM 10 CIIOKCHHUIO ¥ BEIYUTAHUIO
BEKTOPOB.

HaGnronenue u/uinm npoBeieHUE OIBITOB,
JTEMOHCTPHUPYIOIINX 3aBUCUMOCTh YCKOPEHUS
Tena OT MPUIIOKEHHON K HEMY CHJIBI M MacChl
Tena.

AHanu3 u 00bICHEHUE SIBJICHUI

C MCIIOJIB30BAaHHUEM BTOPOro 3akoHa HeroTOHA.
Pemienue 3aau ¢ UCMOJIB30BaHUEM BTOPOIO
3aKkoHa HpIOTOHA M NpaBWIIa CIIOKEHUS CHUII.
Onpenenenune KECTKOCTH NPYKUHBI.

AHanu3 cuTyanuii, B KOTOPhIX HaOIIOAAt0TCs
ynpyrue negopmanuu, 1 uX o0bsCHEHNE

C UCIIOJIb30BaHHEM 3aKkoHa ['yka.

Pemenue 3anau ¢ ucnonp3oBanueM 3akoHa ['yka.
HccnenoBanre 3aBUCUMOCTH CUIIBI TPEHUS
CKOJIbJKEHHSI OT CHJIBI HOPMAJIBHOTO JTaBJICHHSI.
OO0cyxaeHne pe3yIbTaTOB UCCIICIOBAHMUS.
Omnpenenenue ko3pPpuuueHTa TpeHus
CKOJIbXKCHMUS.

N3mepeHne cuibl TpEHUs MOKOS.

Pemenue 3a1a4d ¢ ucnosib30BaHUEM (POPMYJIBI
JUISL CUJIBl TPEHUS CKOJIbKEHUS.
AHanu3 IBHKEHUS Tel TOJIBKO IO IEHCTBUEM







CHJTBI TSIKECTH — CBOOOTHOTO TaJICHUS.
OOBsSICHEHNE HE3aBUCUMOCTH YCKOPCHHUS
CBOOOIHOTO TAJICHUSI OT MaCCHI Tea.
OreHKa BEIMYWHBI CUJIBI TSATOTCHHS,
JEVCTBYIOIIEN MEXY IBYMS T€JIaMH

(1715 pa3HBIX Macc).

AHanm3 IBWKEHUS HEOSCHBIX TEJ

MOJT ICCTBUEM CHJIBI TATOTCHUS

(C UCTIONB30BAaHUEM JOTIOTHUTEIBHBIX
HMCTOYHUKOB MH(GOPMAITUN).

Pemenue 3amad ¢ uCMob30BaHUEM 3aKOHA
BCEMHUPHOTO TSATOTEHUS U POPMYJIbI

JUTSL pacdeTa CHJIbI TSUKECTH.

AHaJIN3 OPUTHHAIBHOTO TEKCTA,
OTHCBHIBAIOIIETO MPOSIBICHHS 3aKOHA
BCEMHPHOTO TITOTCHHS; BBITIOJTHEHUE 3aJaHUH
10 TEKCTY (CMBICIIOBOE UTEHHUE).
HaGmronenue u 00CyKeHUE OTBITOB

10 U3MEHEHUIO BECa TeJa P YCKOPEHHOM
JBU)KEHUH.

AHaJn3 yCIOBUIl BOSBHUKHOBEHHS! HEBECOMOCTH
U MIEPETPY3KHU.

Pemrenne 3anad Ha onpeneneHue Beca Tena

B PA3JIMYHBIX YCJIOBUSX.

AHanu3 cui, IEMCTBYIOIIMX Ha TEJIO,
MOKOSAIIIEECS Ha OIOPE.

OnpeneneHune NEHTpa TAKECTH PA3IMUYHBIX TEI




1.3.

3aKOHBI COXPaHEHHUS

10

Nmnynsc Tena. M3menenune
umnysibsca. Mnysnbc cuibl.
3aKOH COXpaHEHUs
nMmnyibca. PeaktusHoe
JBUKEHUE.

Mexannueckas pabota

U MOIIIHOCTh. PabGoTta cun
TSKECTH, YIIPYTOCTH,
Tpenust. CBSI3b SHEPTUU

u pabotsl. [loTeHnmanbHas
SHEPrus Teja, MOAHITOr0
HaJ| IOBEPXHOCTBIO 3€MJIH.
IloTreHunanbHas SHEPTU
CKaTOU MPYKHUHBI.
Kunernueckas sneprus.
TeopeMa 0 KHHETUYECKON
SHEPIruu. 3aKOH COXPAHEHUS
MEXaHWYECKON YHEPTUHU

HaGmronenune u o0CyX1eHNE OTIBITOB,
JEMOHCTPUPYIOIIMX MEpeady UMITYJIbCa
IIPU B3aUMOJIEVCTBUH TEJl, 3aKOH COXPAHECHUS
HMITYJIbCA TIPU a0COJIFOTHO YIPYTOM

Y HEYNPYrOM B3aWMOZEHCTBUU TEI.

AHaJIN3 CUTyalui B OKPYKAIOLIEH KU3HU

C UCIOJIb30BAaHUEM 3aKOHA COXPaHEHUs
UMITYJIbCA.

Pacnio3naBaHue sIBJI€HUS pEaKTUBHOTO
JBUKEHUS B IPUPOJE U TEXHUKE.
[IpuMeHeHne 3aK0Ha COXPAHEHUS] UMITYJIbCa
JUISL pacyeTa pe3yJibTaTOB B3aUMOJICUCTBUS Tell
(Ha mpuMepax HEyIpyroro B3auMoOJCHCTBUA,
YIPYIroro HEHTPAIBHOIO B3aUMOJIEHCTBHS IByX
OJIMHAKOBBIX TEJ, OIHO U3 KOTOPBIX
HETIOJIBUKHO).

Pemenue 3a1a4 ¢ UCIOJIb30BAHUEM 3aKOHA
COXPAHEHHS UMITYJIbCa.

Onpenenenue pabOThl CUJIBI YIPYTOCTH

P NOJBEME IPy3a C UCIOIb30BAHUEM
HEIMOJIBU)KHOTO U MOABUKHOTO OJIOKOB.
N3mepenne MOITHOCTH.

H3mepenne noreHunaibHOM SHEPTUN YIIPYTO
nehopMUPOBAHHOMN MPY>KUHBI.

N3mepeHne KHHETUYECKOW SHEPTUU Tea

0 IJTMHE TOPMO3HOIO Iy TH.
DKCNEpUMEHTAIBHOE CPAaBHEHNE NU3MEHEHUS




MOTEHIIMAJIbHON U KWHETUYECKOM SHEPTUi Teya
IIPU IBUKEHUM 110 HAKJIOHHOM IUIOCKOCTH.
DKCIepUMEHTaIbHAas TPOBEpKa 3aKOHA
COXPAHEHUSI MEXaHUYECKON SHEPTUU

Py CBOOOTHOM TaJCHUHU.

[IpuMeHeHune 3aKoHa COXpaHECHUS
MEXaHUYECKOW SHEPTHUM JJIsl pacyeTa
MMOTCHIUAITBHOW U KHHETUYECKOW SHEPT U TENA.
Pemenmne 3a1a4 ¢ HCIIOIB30BaHMEM 3aKOHA
COXpAHEHUS MEXaHUYECKON SHEPrUn

Uroro no pazgeny

40

MexannuyeckHe KojJ1e0aHus U BOJHBI

2.1

Mexannueckue
KoJIeOaHus

7

KomnebarensHoe JABUIXKCHUC.

OcHOBHBIC
XapaKTePUCTUKH
KOJIEOAHUI: TIEPHOI,
9acTOTa, aMILUTATY/IA.
MaremMaTu4ecKkui 1
NPy KUHHBINA
MAasITHUKH.
[IpeBpaiienne 3Hepruu
MpH KosieOaTeIbHOM
JBHOKEHUU.
3aryxaroniyue KoyieOaHus.

BbIHYyX1I€HHBIE KOJIEOaHMS.

Pe3onanc

HaGmronenne xkose0auuii moq IeMCTBUEM CHUIT
TSKECTH U YIIPYTOCTU U OOHAPYXKEHUE
MOJI0OHBIX KOJIEOAHUH B OKPY’KAIOIIEM MHPE.
AHanu3 kojie0aHHM Tpy3a Ha HUTH

Y Ha TIPY’>KHUHE.

OrnpeneneHue 4acTOThl KoJIeOaHMMA
MaTeMaTU4YeCKOro U MPY>KUHHOTO MasiTHUKOB.
HaGmnronenne u 00bsICHEHHUE SBJIEHUS
pe3oHaHca.

UccnenoBanue 3aBUCUMOCTHU MepUoaa
KoJIeOAHMI MOJBEIICHHOTO K HUTH Tpy3a

OT JUIMHBI HUTH.

[IpoBepka HE3aBUCUMOCTH TIEpHO/Ia KOJIeOaHUM

rpysa, noABCUICHHOI'O K JICHTC, OT MAaCChI I'py34a.




Habntonenue u o6cyxkaeHue ONbITOB,




JEMOHCTPUPYIOIIKUX 3aBUCUMOCTD I1IEPUOIA
KoJIeOaHUI MPY>KMHHOTO MasiTHUKA OT MaccChl
rpy3a U )XECTKOCTH IPYKUHBI.

[IpumeHeHne MaTreMaTH4eCcKoro

Y IPY’)KUHHOTO MAasITHUKOB B KQ4€CTBE MOJCIICH
TSI OTIMCAHMS KOJICOAHMIA B OKPY KAFOIIEM
MUpE.

Pemenue 3ama4, CBI3aHHBIX C BEIYUCICHUEM
WJIM OLICHKOM 4acTOThI (MepHro/a)

KoJIeOaHuUH.

H3zmepenue yckopenusi c60600H020 naAdeHUs:

2.2

MexaHnueckue
BOJIHBI. 3BYK

MexaHu4deCcKue BOJIHBI.
CBolicTBa
MEXaHUYECKHUX BOJIH.
[IpomonbHbIE

Y TIOTIEPEYHBIC BOJIHBI.
JImHa BOJIHBI U CKOPOCTH €€
pacnpoCcTpaHECHUs.
MexaHn4eCKHe BOJITHBI
B TBEPJIOM TEJIE,
CEHMCMHUUYECKHUE BOJIHEIL.
3ByK. [ pOMKOCTBH 3ByKa

U BbICOTA TOHA. OTpakeHue
3ByKa. MH(ppa3Byk
U yIBTPa3BYK

OOHapy>XeHHE U aHAJIN3 BOJTHOBBIX SIBJICHUH
B OKPYAIOIIEM MHUPE.

Habntonenue pacnpocTpaHeHus MPOAOTbHBIX
Y TIOTIEPEYHBIX BOJIH (Ha MOJICIIH )

1 oOHapyKeHHE aHAJTOTUYHBIX BUIOB BOJH

B IIpUpO/i€ (3BYK, BOJHBI HA BOJIE).
Boruucienve IiMHBI BOJTHBI U CKOPOCTH
pacipoCTpaHEHHUs 3BYKOBBIX BOJIH.
DKCTIEpUMEHTAIIBHOE OTIPE/ICTICHHUE

IPaHUII YACTOTHI CIBIIIMMBIX 3BYKOBBIX
KOJIEOaHU .

HabmroneHne 3aBUCHMOCTH BBICOTHI 3ByKa

OT YaCTOTHI (B TOM YHUCJIE, C UCIIOIH30BAaHUEM
MY3BIKaJIbHBIX HTHCTPYMEHTOB).

HaGnronenne u 00bsICHEHHUE ABJIEHUS
aKyCTHYECKOTO PE30HAHCA.







AHaJIN3 OPUTHHAIBHOTO TEKCTA, MOCBSIIEHHOTO
UCIIOJIb30BAHMIO 3BYKa (WM YJIBTPA3BYKa)
B TEXHHKE (IXOJIOKAIHUs, YIABTPa3BYK

B MEJMIIMHE U JP.); BBITIOJTHEHHUE 33 IaHUI

0 TEKCTY (CMBICIIOBOE UYTEHUE)

Hroro no pazaeny
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:‘)JICKTpOMaFHI/ITHOG IMOJI€ M JJICKTPOMATrHUTHBIC BOJIHbI

3.1 | OnexrpomarHuTHOE
noiie

Y DJIEKTPOMarHUTHbHIE
BOJIHBI

6

DIIEKTPOMArHUTHOE MOJIE.
DJIEKTPOMArHUTHBIE BOJIHBI.
CBolicTBa
ANEKTPOMATHUTHBIX BOJIH.
[ITxaa 3eKTPOMarHuTHBIX
BOJIH. Vcrionp30BaHue
AJIEKTPOMArHUTHBIX BOJIH
IUIA COTOBOM CBSI3H.
DIIEKTpOMAarHuTHasl MpUpoaa
cBeTa. CKOpOCTh CBETA.
BonHoBBIE CBOMCTBA CBETa

[Toctpoenue paccyxaeHuid, 000CHOBBIBAIOIINX
B3aUMOCBSI3b 2JIEKTPUUECKOTO U MarHUTHOTO
TIOJIEN.

DKCNEPUMEHTAILHOE U3yUYCHUE

CBOMCTB 3JIEKTPOMAarHMTHBIX BOJIH (B

TOM YHCJIE€ C MTOMOIIBI0 MOOUIIBHOTO
TenedoHa).

AHaJIN3 PEHTT€HOBCKUX CHUMKOB
YeJI0BEYECKOro OpraHmusma.

AHaJIN3 TEKCTOB, OMUCHIBAIOIIUX MPOSBICHUS
ANEKTPOMArHUTHOTO U3TyYEHUS B IPUPOJIE:
KUBBIC OPTaHU3MbI, U3IyYEHUS] HEOECHBIX Tell
(CMBICIIOBOE UTEHUE).

Pacnio3naBanue u aHaau3 pa3aMaHbIX
MIPUMEHEHUH AIIEKTPOMATHUTHBIX BOJIH

B TEXHUKE.

N3ydeHue BOJIHOBBIX CBOMCTB CBETA.

Pemenue 3amau ¢ ucrnonbp3oBanueM HopMy It
CKOPOCTH 3JIEKTPOMArHUTHBIX BOJIH, JJIUHBI




BOJIHBI 1 HaCTOThI CBCTA

Hroro no pazneny




CBeTOBbBIE SIBJICHUS

4.1

3aKoHBI
pacrpoCcTpaHeHHs
CBETA

JlyueBast Mmozenp cBeTa.
HcTouHuKM cBeETa.
[IpsmonunerHoe
pacnpocTpaHeHue CBETA.
3armenus ConHua u JIyHbI.
Otpaxenue cBera. [lnockoe
3€pKaJIO. 3aKOH OTPaKCHMUSI
CBeTa.

[Ipenomiienne cBera. 3akoH
npesiomsieHus ceeta. [lonHoe
BHYTPEHHEE OTPAKEHUE
ceera. Mcnonb3oBanue
IIOJIHOTO BHYTPEHHETO
OTpPaXXEHUS B ONTHYECKUX
CBETOBOJAX

HaGnronenue onbITOB, 1€MOHCTPUPYIOIIUX
SBJICHUE MPSMOJIMHEHHOTO
pacnupoCTpaHEHHUs CBETa

(BOBHUKHOBEHHUE TE€HU U TIOJYTEHH ),

Y UX MHTEPHPETALMS C UCTI0JIb30BAHUEM
MOHATHS CBETOBOTO JTyya.

OObsicHEeHHE U MOJISTTUPOBAHUE COJTHEUHOTO

Y JIyHHOTO 3aTMEHUM.

HccnenoBanue 3aBUCUMOCTH

yIj1a OTpa)KEHUsI CBETOBOTO Jiyya OT yIjia
IaJICHUS.

N3yueHnne cBOMCTB M300paKeHUsI B TIJIOCKOM
3epKase.

HaGmnronenne u 00bICHEHHE OITLITOB

0 TIOJTYYEHUI0 U300paKeHU B BOTHYTOM

Y BBIMTYKJIOM 3€pKajiax.

HaOmronenne n o0bsiCHEHHE OIBITOB

10 TIPEJIOMJICHUIO CBETA HA TPAHUIIC
Pa3JIMUHBIX CPEJl, B TOM YHCJIE OMBITOB

C TIOJIHBIM BHYTPEHHUM OTPaKCHUEM.
HccnenoBanue 3aBUCUMOCTH yIJia
MPEJIOMJICHHS OT yIJla MaJeHus CBETOBOTO Jyda
Ha TPAHMIIE «BO3IYX—CTEKIIO».

Pacnio3naBanue sIBIICHUI OTpaKEHUs

" IIPCIIOMJICHHUA CBCTA B HOBCGI{HGBHOﬁ




ZKHU3HHU.




AHan3 U 00bSICHEHUE SBJICHUS] ONTUYECKOTO
MUpaxa.
Pemmenue 3a1a4d ¢ ucnosiib30BaHUEM 3aKOHOB

OTPaXKXKCHUIA U IIPCIIOMJICHHUA CBCTA

4.2 | JIuH3BI U OITUYECKUE 6 JIunza. Xon nydeit B iuH3e. | [lomydenune n3o00pakeHU C TOMOIIBIO
pUuOOpPHI Onruyeckas cucrema cobuparonie U paccenBaroen JUH3.
dbotoanmapara, Mmukpockona | OnpeneneHue POKyCHOTO pacCTOSHUS
u teneckona. a3 kak 1 ONTHYECKON CHJIBI COOMparoIeit
ONTUYECKAasi CUCTEMA. JINH3BI.
bnuzopykocTs AHaJIM3 yCTPOUCTBA M IPUHITUTIA ISHCTBUS
U NaTBHO30PKOCTD HEKOTOPBIX ONTUYECKUX MTPUOOPOB:
doToamnmapara, MUKpOCKOTIa, TEJIECKOTA.
N3yuenue moaenu mia3a Kak ONTHYECKOU
CHUCTEMBL.
AHam3 sBICHUH OJIU30PYKOCTH
U JaJbHO30PKOCTH, IPUHIUIIA JEHCTBUS
OYKOB
4.3 | PaznoxeHnue 6e10ro 3 Pa3znoxenue Genoro ceera HaGmonenue pasznoxenus 6e10ro ceera
CBCTA B CIICKTP B criektp. Oneitel Hetotona, | B CHCKIP-
CIIOIKEHME CIIEKTPATHHBIX HaOnronenne u 00bsICHEHNE ONBITOB
nBetoB. JlHCIIepCHs CBeTa 10 TIOJIYYEHHUIO OEJIOT0 CBETA MPHU CI0KEHUU
CBETA Pa3HbIX LIBETOB.
[IpoBenenue u 0ObSICHEHHUE OIBITOB
110 BOCIIPUSATHIO LIBETA NPEIMETOB MPU UX
HaOJIOICHUH Yepe3 1IBETOBbIC (PUIBTPHI
(LIBETHBIE OYKH)
Uroro no pazaeny 15







KBaHTOBbBIE sIBJIEHUS

5.1 | Ucnyckanue u OmnebiTel Pezepdopna OO6cyxnenue 1ienu onbiToB Pesepdopna
MOTIOUICHUE 1 MITAHETapHAS MOJIETh 10 UCCJIEIOBAHUIO aTOMOB, BBIJIBUKEHUE
CBETa aTOMOM atoma. Moyiers aroma Bopa. | THIOTE3 O BOSMOKHBIX Pe3yJIbTaTax ONbLITOB
Wcnyckanue u momiomenue | B 33BUCHMOCTH OT HPENONIAraeMOoro CTpoeH s
ceta aroMom. KBAHTEL aToMOB, (POPMYJTUPOBAHHUE BHIBOIOB
JTMHEHAT I CTIEKTpEI U3 pe3yJIbTaTOB OMBITOB.
OO6cyxaeHne MpOTUBOPEUHI MIIaHETapHOM
MOJIETIM aTOMa U OCHOBAaHUM ISl TUIIOTE3bI
Bbopa o cranmonapHbix opOUTaX IEKTPOHOB.
HaOmronenne CIUIONIHBIX U JIMHENYATHIX
CHEKTPOB U3JyUYEHHUS PA3IMYHBIX BEUIECTB.
OObscHEeHHE TUHEHYAThIX CIIEKTPOB U3ITyUYEHUS
5.2 | CtpoeHue aTOMHOTO PannoaktuBHOCTh. Anb(a-, | OOCyx’aeHNE BO3MOKHBIX TUIIOTE3 O MOJEIIAX

anpa

0eTa- ¥ raMMa-u3Iy4deHusI.
Ctpoenue aToMHOTIO sipa.
HyxnonHnas monens
aTOMHOTO sijipa. 30Tomsl.
PannoakTuBHEBIC
npeBpaitienus. [lepuon
rojypacnaja aTOMHBIX SiJep

CTpPOCHUA A11pa.
Onpenenenue cocTasa sAep MO 3aJaHHBIM
MacCCOBBIM U 3apsI0BbIM YHUCIIaM

Y 110 IOJIOKEHUIO B IIEPUOAUYECKON CUCTEME
JJIEMEHTOB.

AHaIM3 W3MEHEHUs COCTaBa sapa M

€ro IIOJIOKEHUS B IEPUOAUYECKON
CUCTEME NPHU 0-PaTUOAKTUBHOCTH.
HccenenoBanne TPEKOB 0-4aCTULL 10 TOTOBBIM
dboTorpadusim.

ObHapyxeHHe 1 U3MEpPEHHUE PaIualliOHHOTO
(oHa ¢ TOMOILBIO TO3UMETPA, OLIEHKA €ro
VHTEHCUBHOCTH.







Amnann3 OMOJIOTHYECKUX H3MCHCHUH,
IPOUCXOIALINX MO JEHCTBUEM
PaAVOAKTUBHBIX U3ITy4YECHH.
Hcnonp3oBaHue paAMOAKTUBHBIX U3JIyYEHUN

B MCAHUIIMHC

5.3 | SnepHbie peakiuu 7 SAnepHble peakunu. 3akoHbl | PelieHue 3aa4d ¢ HCNOIb30BaHUEM 3aKOHOB
COXpaHEHHUs 3apsI0BOIO COXPaHEHHUsI MaCCOBBIX U 3apsAJ0BbIX YHCEII
Y MacCOBOI'O YHCE. Ha OIIPENCIICHUE PE3YIbTATOB SACPHBIX
OHeprus CBA3M aTOMHBIX pEaKLMi; aHAIU3 BO3MOXHOCTH
anep. CBA3b Macchl WJIX HEBO3MOXKHOCTH SIJICPHOM PEAKIIUU.
u SHCPI'UH. Peaxuuu | Onenka DHEPTUU CBA3HU SIAEP C UCIIOJIb30BAHUEM
CUHTE3a W JEICHUA SAAEP. | popmynnbl DHHINTEHHA.
Hcrounuku SHEPTUH | OOCyKICHUE EPCIEKTUB UCIIOIb30BAHUS
Conna u 3Be3. YIPaBJIIEMOI0 TEPMOSAICPHOr0 CHHTE3A.
SnepnHas sHEpreTrka. OO0cyxaeHne MPEUMYIIECTB U HKOJTOTUYECKUX
Jencreus npo0JIeM, CBSI3aHHBIX C SJIEPHON YHEPTeTHKON
pPaaOaKTUBHBIX
U3JIy4YCHUH HA )KUBbIC
OpPraHHU3MBbI

Hroro no pazaeny 17

IHoBTOPHUTEIBbHO-00001AOIMH MOAYJ/Ib




IToBrOpeHue

U

00001eHne
COJIEPKaHUs Kypca
¢bu3uku 3a 7-9 Kiaccel

Cucremarusaius

1 000011IeHHE TPEIMETHOTO
COJICP>KaHUSI U OTIBITA
JesITeNbHOCTH,
PUOOPETEHHOTO

IIPYU U3y4YE€HUHU BCETo Kypca

(U3UKHM OCHOBHOTO OOIIEro
oOpa3zoBaHus.

BrlinonHenne yueOHbIX 3aaHU, TPEOYOINX
JEMOHCTPALlMA KOMIIETEHTHOCTEM,
XapaKTEePU3YIOLIUX €CTECTBEHHOHAYYHYIO
IPaMOTHOCTb:

— IPUMEHEHUS MIOJTYyYEHHBIX 3HAaHUI

JUTSL HAYYHOTO OOBSICHEHUS (PU3UUECKUX
SIBJICHUW B OKPY’KAIOIIEH MPUPOJIE,

B [TIOBCETHEBHOM KM3HU U BBISIBICHUS




Iloaroroska x

OCHOBHOMY
rOCyIapCTBEHHOMY
dK3aMeHy M0 (pU3HKe

JU1st 00y4Jaronuxcs,
BBIOPABIINX ITOT YUCOHBIH
nmpeaMeT

(bU3UYIECKUX OCHOB Psifia COBPEMEHHBIX
TEXHOJIOTHM;

— MIPUMEHEHUSI OCBOCHHBIX
AKCTIIEPUMEHTAIIbHBIX

YMEHHU

TSl UCCieioBaHus (PU3NUeCKUx
SIBJICHUM, B TOM YHUCJIE JIsl IPOBEPKHU
TUIIOTE3

Y BBISIBJICHHS] 3aKOHOMEPHOCTEN.
Petiennie pacueTHbIX 3aj/1a4, B TOM YUCTIE
MpEeIoaraomx UCIoIb30BaHNUE
(bU3UYICCKUX MOJIEICH U OCHOBAaHHBIX Ha
COJIEpKaHUM PA3IMYHBIX Pa3eioB Kypca
bu3uKH.

BrinonHeHue u 3amuTa rpynmnoBbix

WIN UHIUBUIYaTbHBIX TPOEKTOB,
CBSI3aHHBIX C COJIEp>KaHUEM Kypca (QU3UKU

Hroro no pazneny

OBLIEE KOJIMYECTBO
YACOB 110 ITPOI' PAMME

102




TEMATHUYECKOE IINTAHUPOBAHUE
7 KUIIACC

KosmmuecTBo yacos DJIeKTPOHHbIE

Ne HaunmeHoBaHue pa3iesioB U TeM (uudposbie)
KonTpoibHbI IIpakTH4ecku
o0pa3oBare/jibHbIE

e padoTbI e padoThbI pecypeb

n/n NMporpamMmbl Bcero

Pa3gen 1. ®u3nka u e€ poJib B NO3HAHMHU OKPY:KAKOLIEro MUpa

bubmuoreka [IOK
https://m.edsoo.ru/7f41619
4

DOU3NKOH JIAB
https://physicon.ru/eor-list/
4-fizika

1.1 ®du3suka - HayKa o IpUpoae 2

bubmoreka [IOK
https://m.edsoo.ru/7f41619

4
1.2 dusnueckre BeTUYNHBI 2 1 ®U3UKOH JIAB

https://physicon.ru/eor-list/
4-fizika

bubmoreka [IOK
https://m.edsoo.ru/7f41619

4
1.3 EcrecTBeHHOHAy4YHBIN METO/ IO3HAHUS 2 1 zDI/BI/IKOH JIAB

https://physicon.ru/eor-list/
4-fizika

HWroro no pazgeny 6

Pa3nen 2. [lepBoHaua/ibHbIE CBeleHHSI 0 CTPOCHHHU BelllecTBa

2.1 Crpoenue BeniecTBa 1 bubmoreka [JOK



https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://physicon.ru/eor-list/4-fizika
https://physicon.ru/eor-list/4-fizika
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://physicon.ru/eor-list/4-fizika
https://physicon.ru/eor-list/4-fizika
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://physicon.ru/eor-list/4-fizika
https://physicon.ru/eor-list/4-fizika

https://m.edsoo.ru/7f41619
4

DOU3UKOH JIAB
https://physicon.ru/eor-list/
4-fizika

2.2

JIBMKeHUE U B3aUMOJICUCTBUE YACTHI]
BeIleCTBa

bubanoreka [IOK

https://m.edsoo.ru/7f41619
4

OUBUKOH JIAB

https://physicon.ru/eor-list/
4-fizika

23

AFpCFaTHBIe COCTOsAHUA BEIICCTBA

bub6moreka [IOK

https://m.edsoo.ru/7f41619
4

DU3UKOH JIAB
https://physicon.ru/eor-list/
4-fizika

Nroro no pazneny

Paznen 3. /IBuskeHue M B3auMo/ieiicTBHeE Tel

3.1

Mexannueckoe NBUKEHUE

bubmuoreka [IOK

https://m.edsoo.ru/7f41619
4

DU3NKOH JIAB
https://physicon.ru/eor-list/
4-fizika

3.2

Nuepuus, macca, INIOTHOCTh

bubanoreka [IOK

https://m.edsoo.ru/7f41619
4

®U3UKOH JIAB
https://physicon.ru/eor-list/
4-fizika

33

Cwuia. Bunsr cuin

14

but6moreka [IOK



https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://physicon.ru/eor-list/4-fizika
https://physicon.ru/eor-list/4-fizika
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://physicon.ru/eor-list/4-fizika
https://physicon.ru/eor-list/4-fizika
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://physicon.ru/eor-list/4-fizika
https://physicon.ru/eor-list/4-fizika
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://physicon.ru/eor-list/4-fizika
https://physicon.ru/eor-list/4-fizika
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://physicon.ru/eor-list/4-fizika
https://physicon.ru/eor-list/4-fizika

https://m.edsoo.ru/7f41619
4

DOU3UKOH JIAB
https://physicon.ru/eor-list/
4-fizika

Hroro no pasneny

21

Pasznen 4. /laBjieHue TBEPABIX TeJl, ;KUAKOCTE U ra3oB

41 Hasnenue. [lepenaua naBneHus: TBEpAIMU
' TeJNaMH, JKUIKOCTIMHU U Ta3aMu

bubmuoreka [IOK
https://m.edsoo.ru/7f41619
4

®U3UKOH JIAB
https://physicon.ru/eor-list/
4-fizika

4.2 JlaBneHue KUJIKOCTH

bubmoreka [IOK
https:/m f4161
4

OU3UKOH JIAB
https://physicon.r r-list
4-fizika

4.3 AtmocdepHOe aBICHHE

bubmuoreka [IOK

https://m.edsoo.ru/7f41619
4

DU3NKOH JIAB
https://physicon.ru/eor-list/
4-fizika

44 JlelicTBHE )KUIKOCTH U Ta3a Ha MOTPYyKEHHOE

B HHUX TCJIO

bubanoreka [IOK

https://m.edsoo.ru/7f41619
4

®U3UKOH JIAB
https://physicon.ru/eor-list/
4-fizika



https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://physicon.ru/eor-list/4-fizika
https://physicon.ru/eor-list/4-fizika
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://physicon.ru/eor-list/4-fizika
https://physicon.ru/eor-list/4-fizika
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://physicon.ru/eor-list/4-fizika
https://physicon.ru/eor-list/4-fizika
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://physicon.ru/eor-list/4-fizika
https://physicon.ru/eor-list/4-fizika
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://physicon.ru/eor-list/4-fizika
https://physicon.ru/eor-list/4-fizika

Hroro no paszneny

21

Pa3gen 5. PaGota u MOIIHOCTB. DHeprus

5.1 PaGora 1 momHoOCTH

bubmunoreka [IOK
https://m.edsoo.ru/7f41619
4

®OU3UKOH JIAB

https://physicon.ru/eor-list/
4-fizika

5.2 [IpocThie MEXaHU3MBI

bubmuoreka [IOK
https://m.edsoo.ru/7f41619
4

DOU3UKOH JIAB
https://physicon r-1i
4-fizika

53 Mexanuueckas 3Heprus

bubaunoreka [IOK

https://m.edsoo.ru/7f41619
4

DOU3BUKOH JIAB

https://physicon.ru/eor-list/
4-fizika

Hroro no paszneny

12

PesepBHOE Bpems

bubnuoreka [IOK
https://m f4161
4

®U3MKOH JIAB

https://physicon.ru/eor-list/
4-fizika

OBILEE KOJIMYECTBO YACOB I10 ITPOI' PAMME

68

12



https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://physicon.ru/eor-list/4-fizika
https://physicon.ru/eor-list/4-fizika
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://physicon.ru/eor-list/4-fizika
https://physicon.ru/eor-list/4-fizika
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://physicon.ru/eor-list/4-fizika
https://physicon.ru/eor-list/4-fizika
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://physicon.ru/eor-list/4-fizika
https://physicon.ru/eor-list/4-fizika

8 KVIACC

KosnvecTBo yacoB DJIeKTPOHHBbIE
HaumMeHoBaHHe pa3/iesioB U TeM uudpoBbie)
Ne ni/m P KoHTpoabHbI IIpakTHYecKkHu (ucbp
NpOrpamMmbl Bcero o0pa3oBare/ibHbIE
e padoThbI e padoTnl
pecypchl
Paznea 1. TenuioBble siBJeHUS
bubmoreka [IOK
https://m.edsoo.ru/7f4181c¢
o €
1.1 CtpoeHue U CBOMCTBA BEIIECTBA 7
TPOCHHE U CBOMCTBA BEIIECTB OUSHKOH TIAE
https://physicon r-list
4-fizika
bu6moreka [JOK
https://m.edsoo.ru/7f4181¢
1.2 TernoBbie IPOLIECCHI 21 1 5 €
®U31UKOH JIAB
https://physicon.ru/eor-list/
4-fizika
Hroro no pasnemny 28
Pasnen 2. DinekTpuyeckue 1 MArHUTHbBIE SIBJIEHUS
Bbu6moreka [IOK
https://m.edsoo.ru/7f4181¢c
51 DneKTpUYEeCcKue 3apsabl. 3apsoKEHHBIE Tella . ! e
' U UX B3aUMOJCHCTBUE ®U3UKOH JIAB
https://physicon.ru/eor-list/
4-fizika
bu6 OK
2.2 [ToCTOAHHBIN IIEKTPUUECKUN TOK 20 2 7 nonmorexa I

https://m.edsoo.ru/7f4181¢c



https://m.edsoo.ru/7f4181ce
https://m.edsoo.ru/7f4181ce
https://physicon.ru/eor-list/4-fizika
https://physicon.ru/eor-list/4-fizika
https://m.edsoo.ru/7f4181ce
https://m.edsoo.ru/7f4181ce
https://physicon.ru/eor-list/4-fizika
https://physicon.ru/eor-list/4-fizika
https://m.edsoo.ru/7f4181ce
https://m.edsoo.ru/7f4181ce
https://physicon.ru/eor-list/4-fizika
https://physicon.ru/eor-list/4-fizika
https://m.edsoo.ru/7f4181ce

e

OUN3UKOH JIAB
https://physicon.ru/eor-list/
4-fizika

2.3 MaruurtHsle SBJIeHUS

1.5

bubmoreka [JOK
https://m.edsoo.ru/7f4181¢

€
OU3NKOH JIAB

https://physicon.ru/eor-list/
4-fizika

24 DJIeKTPOMAarHUTHAsE UHAYKIUS

bubmoreka IIOK
https://m.edsoo.ru/7f4181¢c

€

OU3UKOH JIAB
https://physicon.ru/eor-list/
4-fizika

Htoro no pazaeny

37

PesepBHOE Bpems

bu6moreka [JOK
https://m.edsoo.ru/7f4181¢
€

®U3UKOH JIAB
https://physicon.ru/eor-list/
4-fizika

OBIIEE KOJIMYECTBO YACOB I10 ITPOI' PAMME

68

14.5



https://m.edsoo.ru/7f4181ce
https://physicon.ru/eor-list/4-fizika
https://physicon.ru/eor-list/4-fizika
https://m.edsoo.ru/7f4181ce
https://m.edsoo.ru/7f4181ce
https://physicon.ru/eor-list/4-fizika
https://physicon.ru/eor-list/4-fizika
https://m.edsoo.ru/7f4181ce
https://m.edsoo.ru/7f4181ce
https://physicon.ru/eor-list/4-fizika
https://physicon.ru/eor-list/4-fizika
https://m.edsoo.ru/7f4181ce
https://m.edsoo.ru/7f4181ce
https://physicon.ru/eor-list/4-fizika
https://physicon.ru/eor-list/4-fizika

9 KJIACC

Ne i/

HaumeHnoBaHue pa3iesioB U TeM
MPOrpaMMbl

KoanyecTBo yacoB

Bcero

KonTpoabHbl
e padoThI

IIpakTHYecKkHu
e padoThI

DJIeKTPOHHBbIE
(undposbie)
o0pa3oBare/ibHbIE

pecypcbl

Pa3pea 1.

Mexannueckue sIBJIeHUA

1.1

MexaHuueckoe JABMKCHHUE U CIIOCOOBI €T0
OIIMCaHusA

10

bubmoreka [IOK
https://m.edsoo.ru/7f41a4a
6

OU3UKOH JIAB
https://physicon r-list
4-fizika

1.2

BsaumozeiictBue Ten

20

bubmuoreka IIOK
https://m.edsoo.ru/7f41ada
6

OU3UKOH JIAB
https://physicon.ru/eor-list/
4-fizika

1.3

3aKOHBI COXpaHEHUs

10

bu6mmoreka LIOK
https://m.edsoo.ru/7f41a4a
6

®OU3UKOH JIAB
https://physicon.ru/eor-list/
4-fizika

Wroro no pazneny

40

Pa3gen 2. MexaHn4yeckue KoJe0aHUA U BOJTHBI

2.1

Mexannyeckue KoJieOaHus

bu6moreka [IOK
https://m.edsoo.ru/7f41a4a



https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://physicon.ru/eor-list/4-fizika
https://physicon.ru/eor-list/4-fizika
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://physicon.ru/eor-list/4-fizika
https://physicon.ru/eor-list/4-fizika
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://physicon.ru/eor-list/4-fizika
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6

OUN3UKOH JIAB
https://physicon.ru/eor-list/
4-fizika

bubmoreka [JOK
https://m.edsoo.ru/7f41a4a
6

2.2 M . -
€XaHUYECKUE BOJIHBIL. 3ByK 8 ®U3VKOH JIAB
4-fizika
Hroro no pazneny 15

Pasznes 3. DieKTpoOMariuTHOE 10JI€ ¥ 3JIEKTPOMATHUTHbIE BOJIHbI

3.1

:‘)J'ICKTpOMaFHI/ITHOC II0JIC 1
QJICKTPOMAIrHUTHBIC BOJIHBI

bu6mmoreka [JOK
https://m.edsoo.ru/7f41a4a
6

OU3UKOH JIAB

https://physicon.ru/eor-list/
4-fizika

Hroro no pazaeny

Pa3gen 4. CBeToBbIC SABJICHUSA

4.1

3aKOHBI paclpOCTPAHEHUS CBETa

Bbu6mmoreka [IOK
https://m.edsoo.ru/7f41a4a
6

OU3U1KOH JIAB

https://physicon.ru/eor-list/
4-fizika

4.2

JIuH3BI U onTUYECKHUE TPUOOPHI

bu6mmoreka [IOK

https://m.edsoo.ru/7f41a4a
6
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OU3MKOH JIAb

https://physicon.ru/eor-list/
4-fizika

43

Paznoxenune 0eoro cBeTa B CIIEKTP

bubmunoreka [IOK
https://m.edsoo.ru/7f41a4a
6

OU3UKOH JIAB
https://physicon.ru/cor-list/
4-fizika

Hroro no paszneny

15

Pa3pgen 5. KBanToBbIe IBJIeHUSA

5.1

I/ICHyCKaHI/Ie 1 IOTJIOIECHUE CBETA aTOMOM

bub6mmoreka [JOK
https://m.edsoo.ru/7f41a4a
6

®U3UKOH JIAB
https://physicon.ru/eor-list/
4-fizika

5.2

CTpOCHI/Ie dTOMHOI'O s1apa

bu6mmoreka [JOK
https://m.edsoo.ru/7f41a4a
6

OU3UKOH JIAB
https://physicon.ru/eor-list/
4-fizika

53

S nepHble peakiuu

bu6muoreka [IOK
https://m.edsoo.ru/7f41a4a
6

OU3UKOH JIAB
https://physicon.ru/cor-list/

4-fizika
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Hroro no paszneny 17

Pa3gen 6. [loBTopuTe1bHO-0000111a10 1M MOTYJIb
bubmoreka [IOK
https://m.edsoo.ru/7f41a4a

6.1 [ToBTOpeHue u 0000IICHHIE CONEpKAHUS 9 ) 6

' Kypca dusuku 3a 7-9 kiacc ®U3UKOH JIAB
https://physicon.ru/eor-list/
4-fizika

Hroro no pazneny 9
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IHOYPOYHOE INTAHUPOBAHUME

7 KUIIACC
KoummuecTBo yacos i DJIeKTPOHHbIE
ara
Ne nudposbie
Tema ypoka KoHTpoabHbI IIpakTHyeckn U3yyeHH
n/n Bcero oOpa3oBare/IbHbIE
e padoThbI e padoTsbl A
pecypcsl

du3uka — HayKa O PUpOJE.
SIBnenus npupoasl. Puznueckue
SIBJICHUS

https://m.eds00.ru/3¢9¢9366

MeXaHI/I‘-ICCKI/IC, TCIIJIOBBIC,
QJICKTPUYICCKUC, MATHUTHBLIC,
CBCTOBLIC, 3BYKOBBIC SIBJICHUA

https://m.edsoo.ru/df1{61fb&

duznyeckre BETMYUHBI U UX
U3MepeHne

https://m.edsoo.ru/6185e41e

VYpoxk-uccienosanue "M3mepenne
TEeMIIEPaTyphl IIPH TOMOIIU
KHUJKOCTHOTO TEPMOMETpA U JIaTUHKa
TeMmeparypsl”

https://m.edsoo.ru/2312¢9d
1

Kak ¢usuka u 1pyrue ecreCTBeHHbIE
HAyK{ U3y4aroT IPUPOTY.
EcTtecTBeHHOHAYYHBIN METOA
no3HaHus. Onucanue GU3nIecKux
SIBJICHUM C TIOMOILIbIO MOJIeNei

VYpoxk-uccienosanue "[IpoBepka
TUITOTE3BI: TAJIBHOCTD MONIETa
[IapyKa, MymeHHOrO TOPU30HTAIBHO,
TeM OOJIbIIIE, YeM OOJIBIIIE BEICOTA

https://m.edsoo.ru/145¢7ble



https://m.edsoo.ru/3c9c9366
https://m.edsoo.ru/df1f6fb8
https://m.edsoo.ru/6185e41e
https://m.edsoo.ru/2312c9d7
https://m.edsoo.ru/2312c9d7
https://m.edsoo.ru/3842f3a4
https://m.edsoo.ru/145e7b1e

mycka"

Crpoenue BemiectBa. OMbITHI,

https://m.edsoo.ru/12a57db

«OrnpeneneHue MmI0THOCTH TBEPAOTO

7 JIOKA3bIBAIOIINE JUCKPETHOE b
CTPOCHHE BEIIECTBA
8 JIBM>KE€HNE YaCTHII BEIlleCTBa https://m.edsoo.ru/bcdf4162
VYpoxk-uccienoanue «OMNbITHI MO
https://m.edsoo.ru/dc28d45
9 HaOJIOIEHUIO TEIJIOBOTO 5
pacuIMpeHus Ta30B -
https://m.edsoo.ru/93dd87d
10 ArperarHble COCTOSIHUS BEILIECTBA ;
B3anMocBs3bp MeX 1y cBOMCTBAMU
BEILIECTB B Pa3HBIX arperaTHbIX
COCTOSIHUAX U UX
11 https://m.edsoo.ru/bb22e4as
ATOMHOMOJIEKYJISIPHBIM CTPOCHUEM.
Oco0eHHOCTH arperaTHbIX
COCTOSIHUH BOJBI
MexaHn4ecKoe IBUKECHUE.
12 PaBHOMEpHOE 1 HEpaBHOMEPHOE https://m.edsoo.ru/43ceabl9
NIBIKEHHE
13 Cxopocts. Enunuiibl ckopoctu https://m.edsoo.ru/fdd6¢394
14 Pacuer nmyTy ¥ BpeMeHHU JBHKEHUS https://m.edsoo.ru/f1164e28
Nuepuus. 3akoH MHEPIUH.
. https://m.edsoo.ru/7b9b482
15 B3anmoneiicTBre TeN Kak MpUYMHA .
W3MEHEHMS] CKOPOCTH ABUKEHHS TEN B
ITnotHOCTH BerecTBa. PacueT Macchl
16 https://m.edsoo.ru/4cd7ale8
1 00beEMa Tejla IO €ro INIOTHOCTH
JIaboparopHas pabota
17 patop p https://m.edsoo.ru/766£1f89
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TCI1a»

Pemrenune 3amay mo reme "I11oTHOCTE

18 " https://m.edsoo.ru/3f769a5a
BeIllECTBA
Cuna kak XxapakTepucTHKa

N https://m.eds00.ru/2546928

19 B3auMozencTBus ten. Cuina .
ynpyroctu. 3akou ['yka )
Jlabopatopnas padora «3ydeHue

20 SABTICHMOCTH pACABREHILT https://m.edsoo.ru/afbd9bdd
(nedopmaniun) mpy>KUHBI OT
IIPUJIOKEHHOU CHIIBD)

21 SBnenue tarorenus. Cuma TIKECTH https://m.edsoo.ru/5f763ae9
CBs13b MEXKTy CHIION TSIKECTH U

22 Maccoii Tena. Bec tena. Pemenue https://m.edsoo.ru/511ca9df
3aga4 o teMe "Cuia Tsokecti”

7 Cuna TsKeCTH Ha APYTUX IUTaHeTax. httos://m A0
duznyecKue XapakKTepUCTUKH TIAHET

24 N3mepenue cuit. JlunamoMeTp https://m.edsoo.ru/f6639f2d

25 Bec Tena. HeBecomocthb gnn&ﬂm.ﬂlsmmﬁ%lﬂﬁc
CrnoxeHue JBYX CHUJI, HAIIPaBJIEHHbIX

26 110 OJTHOU MPSIMOIA. https://m.edsoo.ru/62elae35
PaBHozeicTByI0IIAs CUIT

27 Pewenue 3amay no reme https://m.edsoo.ru/78755da
"PaBHozelicTByOmas cui" 8

23 TpeHue CKOJIbKEHUS U TPEHUE TTOKOS. https://m.edsoo.ru/8481b4b
Tpenue B mpupose U TEXHUKE d

29 JlaGoparopnas paora «Isyuerne https://m.edsoo.ru/99eaSef7

3aBUCUMOCTH CHUJIbI TPCHHA



https://m.edsoo.ru/3f769a5a
https://m.edsoo.ru/2546928c
https://m.edsoo.ru/2546928c
https://m.edsoo.ru/afbd9bdd
https://m.edsoo.ru/5f763ae9
https://m.edsoo.ru/511ca9df
https://m.edsoo.ru/384f287b
https://m.edsoo.ru/f6639f2d
https://m.edsoo.ru/594bb9cd
https://m.edsoo.ru/594bb9cd
https://m.edsoo.ru/62e1ae35
https://m.edsoo.ru/78755da8
https://m.edsoo.ru/78755da8
https://m.edsoo.ru/8481b4bd
https://m.edsoo.ru/8481b4bd
https://m.edsoo.ru/99ea5ef7

CKOJIBXKCHUS OT CHJIBI JIaBJICHUS U
XapakTepa COMPUKACAIOIINXCS
MOBEPXHOCTEH»

Pemienue 3amay Ha onpenesieHue

https://m.edsoo.ru/38b267b

30 PaBHOJEHUCTBYIOIIEH CHJITBI 8
Pemenue 3aia4u no remam: «Bec

31 tenay, «[paduaeckoe H30§3pa>KeHHe httos://m WD hiba
cuy, «Cunely, «PaBHOIEHCTBYIOIIAS : 1
CHID»
KonTponbhas pabota 1o temam:
«MexaHn4eCcKoe TBIKCHUE,

32 «Macca, INIOTHOCTELY, «Bec Tenay, https://m.edsoo.ru/33fe531¢c
«I'padpuueckoe n300pakeHue CUID»,
«Cunb»

13 [aBnenue. CriocoObl yMEHbILIEHUS U https://m.edsoo.ru/e56bd87
YBEITUYCHUS TABJICHUS )
JlaBenue raza. 3aBUCUMOCTh

34 IaBJIEHM ra3a OoT 00bEMa, https://m.edsoo.ru/41e7cach
TeMIIepaTyphl
[Iepenaua naBneHus: TBEPALIMU

35 TEJIaMHU, )KUIKOCTSIMH U Ta3aMHU. https://m.edsoo.ru/cfb73461
3akoH Ilackams
JlaBlleHHE B )KUJIKOCTH M rase,

36 BBI3BAaHHOE JIEHCTBUEM CHUJIBI hs_p—tt s//m.edsoo.ru/8e8367b
TSKECTH -

37 Pewterne saza 1o Teme «/lapnenne s https://m.edsoo.ru/3¢9f6fad
SKUIKOCTH U rase. 3axoH [lackais»

38 Coolmrarommuecst CoCy/Ibl https://m.edsoo.ru/384621b
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39 I'uppaBnuueckuii mpecc https://m.edsoo.ru/f6417ca4
Masnowmerpsl. [TopuraeBoi
40 P . P https://m.edsoo.ru/1£58766b
KUJIKOCTHBIA HAcOC
Armocdepa 3emnu. [Ipuunnel
CYILIECTBOBAHUS BO3YLIHOM
Vi Y https://m.eds00.ru/9249b69
41 o0oouku 3emiid. 3aBUCUMOCTh 5
arMoc(epHOTo JaBJICHUS OT BBHICOTHI -
HaJl ypPOBHEM MODSI
Bec Bo3gyxa. Atmocdepnoe
42 » dep https://m.edsoo.ru/ccd4dads
JIaBJICHUE
W3mepenne atmochepHoro
43 P dep https://m.edsoo.ru/22f14fba
naenenus. OneitT Toppuuenan
3aBUCHMOCTH aTMOC(EepHOTO
44 JIABJIEHUS OT BBICOTHI HAJl YPOBHEM https://m.edsoo.ru/6c48c524
Mops
Bbapomerp-aneponna. AtmochepHoe
45 P P pon (bep https://m.edsoo.ru/e7a99517
JIaBJICHUE Ha PA3JIMYHBIX BBICOTAX
Pewenue 3amay no reme
46 " 8 " https://m.edsoo.ru/c12835a8
AtMocdepHoe naBiieHue
JlelicTBHe )XUJIKOCTH U Ta3a Ha
47 IOTPy’KEHHOE B HUX TEIO. https://m.edsoo.ru/ac71c7fa
Apxumenosa cuia
JlaGopatopnas pabora
«OmnpeneneHne BbITAIKUBAIOIIEH
48 pea . . Hl https://m.edsoo.ru/3749d5cc
CWJIBI, ACMCTBYIONIEH HA TETO,
MOTPY>KEHHOE B KHUJKOCThY
49 JlaboparopHas pabora 1mo Teme https://m.edsoo.ru/3¢11398¢
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«HccnenoBanue 3aBUCMMOCTH Beca
Tena B BOjIe OT 00bEMa MOTpyKEHHON
B KHUJIKOCTh YaCTH Tellay

50 [1naBanue Ten https://m.edsoo.ru/ce1f25ac
JlaGoparopHas pabota
"KoHcTpynpoBaHue apeoMeTpa Win
51 Py¥p P P https://m.edsoo.ru/ce4a8f8a
KOHCTPYHUPOBAHHUE JIOAKH U
ornpeneneHue e€ rpy30mnoabEMHOCTH"
Pemenue 3aad no remam:
59 «IlitaBanue cynos. https://m.edsoo.ru/3373694
Bosnyxonnasanue», «JlaBieHue €
TBEP/BIX TeJ, KUAKOCTEH U ra3oB»
53 MexaHnndeckast pabota https://m.edsoo.ru/8a8cac47
https://m.edsoo.ru/4395592
54 MomutHocTs. EnquHHIBI MOIIHOCTH .
VYpoxk-uccnenosanue "Pacuér
55 MOIIIHOCTH, Pa3BUBAEMOU MPHU https://m.edsoo.ru/8e9f821a
noasEMe 110 aectauie"
IIpocTeie MexaHU3MBI. Pruar.
56 P https://m 1283aa34
PaBHOBecue cuit Ha peryare
KoHnTposbHas paboTta 1o teme
57 «/laBiieHHEe TBEPABIX TEII, KUAKOCTEU https://m.edsoo.ru/3¢391d9
u ra3oBy» / Bcepoccuiickast 2
IIpoBepoYHasi paboTa
PesepBHbIit ypok. PaGora ¢ Tekcramu
53 1o Teme «/laBnenue TBEPABIX Tell, https://m.edsoo.ru/7698861

JKUAKOCTEH U Ta30B» /
Bcepoccuiickast mpoBepouHast pabora

8
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Prruaru B TexHuKe, OBITY U IPUpPOJIE.
JlaGopatopnas pabora

59 . 0.5 https://m.edsoo.ru/85ed83cc
«HccnenoBanue ycinoBui
paBHOBECHS pbluara
Pemrenne 3agad mo TeMe « YCIOBHUS

60 g https://m.edsoo.ru/6d1cdc72
paBHOBECHS pblyara»
Koaddumment monesnoro nencTeus

61 MexaHnu3Mma. JlaboparopHas padora 0.5 https://m.edsoo.ru/8a91d11
«3mepenue KI1J] HakioHHOM ’ d
IUIOCKOCTH
Pemenne 3amau mo teme "Pabora,

62 ! " https://m.edsoo.ru/ab3c7eaf
MoItHocTh, KITJ]
MexaHuveckasi JHepTusl.

63 Kunernyeckas v oTeHIuaiIbHas https://m.edsoo.ru/2delcc24
SHEPrus
3aKOH COXpaHEHU MEXaHUYECKOM

64 p https://m.edsoo.ru/92e9efac
SHEPTUU https://m.edsoo.ru/zseretac
YPOK-3KCIEPUMEHT 1O TEME
"DKCIEPUMEHTAIIBHOE ONPEICIICHUE
M3MEHEHHST KHHETHYECKOH U

65 . 1 https://m.edsoo.ru/ftbb989ba
MOTEHIUATBHON PHEPTUH MPU
CKaTBIBAHUU TeJia 10 HAKIIOHHOM
IUIOCKOCTH"

66 KonTponsHas pabora o reme https://m.edsoo.ru/1a4d347
«PaboTta 1 MOIIHOCTH. DHEPTHD) 8
PesepsHEIH ypok. Pabora ¢ TekcTamu

67 P " P " https://m.edsoo.ru/355411fe
o TeMe "MeXxaHu4eCcKoe ABMKEHNE

68 PesepBHbIit ypok. Pabora ¢ Tekcramu https://m.eds00.ru/281b265
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o TeMe "Padbora. MoIHOCTS.
Oneprus"

(¢

OBIIEE KOJIMYECTBO YACOB I10
[NPOI'PAMME
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https://m.edsoo.ru/281b265e

8 KVIACC

KosnvecTBo yacoB JIeKTPOHHbIE
Jlara
Ne nudposbie
Tema ypoka KonTpoabubl IIpakTHYyeckn H3yIeHH
n/n Bcero oOpa3oBaTeJIbHbIEC
e padoThbI e padoTsl |
pecypcsl
OCHOBHBIE TIOJIOKEHUS
N https://m.edsoo.ru/4b6b152
1 MOJIEKYJISIPHO-KMHETUUECKOU TEOPUHU 1 3
Y UX OIBITHBIC MOATBEPKICHUS -
https://m.edsoo.ru/5128475
2 Macca u pazmep aToMOB ¥ MOJIEKYJT 1 2
Mogenu TBEpIOTO, )KUIKOTO U
ra3o00pa3HOro COCTOSIHUM BEIECTBa
OObsicHeHUE CBOICTB TBEPOTO,
XKHUKOTO U Ta3000pa3HOTO
. https://m.edsoo.ru/9484984
4 COCTOSIHMM BEILIECTBA HA OCHOBE 1 )
MOJIOKEHHH -
MOJIEKYJISIPHO-KMHETHUECKON TEOPUHU
https://m.edsoo.ru/5d25b3d
5 Kpucrannuyeckue u amopgHsbie Tena 1 d
6 CMaurBaHue U KalWUIBSIPHOCTb. 1 https://m.edsoo.ru/8bb5494
[ToBepXHOCTHOE HATSKEHUE b
7 TerioBoe paclIUpeHUE U CHKATHE 1 https://m.edsoo.ru/42dc6eaf
Temneparypa. CBsi3b TEMIEpaTyphI
pazyp pazyp https://m.edsoo.ru/767b611
8 CO CKOPOCTBIO TETJIOBOTO JIBUKEHUS 1 b
YaCTHUIL] -
9 Buytpennsist sneprus. CriocoObt ! https://m.edsoo.ru/7al61b6

M3MEHEHUS BHYTPEHHEN SHEPTUU

d
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https://m.edsoo.ru/5d25b3dd
https://m.edsoo.ru/8bb5494b
https://m.edsoo.ru/8bb5494b
https://m.edsoo.ru/42dc6eaf
https://m.edsoo.ru/767b611b
https://m.edsoo.ru/767b611b
https://m.edsoo.ru/7a161b6d
https://m.edsoo.ru/7a161b6d

10

Bunael Terionepenauun

https://m.edsoo.ru/eSc7ce2¢

Ypok-koHbpepennus "lIpakTuueckoe
HCIIOJIb30BaHUE TEIUIOBBIX CBOKCTB

https://m.edsoo.ru/47298c4

11
BEIICCTB M MAaTEPUAIIOB B LIEISX 8
sHeprocOepexeHus"
KonmuecTBo TemnoTel. YaeabHas
12 https://m.edsoo.ru/eb498cle
TEIIOEMKOCTh
VYpaBHEHUE TEILIOBOro Oajianca.
13 p https://m.edsoo.ru/6aefSeca
TennooOMeH U TETIOBOE PAaBHOBECHE
JlaGopatopnas pabota
14 "HccneqoBaHue sIBICHUS https://m.edsoo.ru/b1634a4
TeriooOMeHa py CMEIIMBAHUN b
XOJIOAHOW U Topsiueit Bobl"
PacueT KoaudecTBa TEIJIOTHI,
15 HEO0OXOIMMOTO ISl HAarpeBaHUs Teja https://m.edsoo.ru/fd21c3d1
1 BBIICIIIEMOTO UM TIPH OXJIKICHUH
JlaGopatopnas pabora
16 "OnpeneneHue yaenabHOR https://m.edsoo.ru/aabf721
TEIJIOEMKOCTH BeriecTna"
DHeprus TOIUINBA. YelbHas TeIioTa
17 p https://m.edso00.ru/2¢cf8923b
CTOpaHHMs
[1naBneHue u oTBepAEBaHUE
18 KPHUCTAJUIMYECKUX TEJl. YAEIbHas https://m 5¢93aba
TEIUIOTa IUIABJICHUS
JlaGoparopHas paborta
" . https://m.edsoo.ru/9cb89b6
19 Onpenenenne yneapHOU TEIIOTHI g
IUIaBJIECHU JIpaa"
20 [TapooOpa3oBanre U KOHICHCAIIHS. https://m.edsoo.ru/943361ac



https://m.edsoo.ru/e5c7ce2c
https://m.edsoo.ru/47298c48
https://m.edsoo.ru/47298c48
https://m.edsoo.ru/eb498c1e
https://m.edsoo.ru/6aef5eca
https://m.edsoo.ru/b1634a45
https://m.edsoo.ru/b1634a45
https://m.edsoo.ru/fd21c3d1
https://m.edsoo.ru/aabf9721
https://m.edsoo.ru/2cf8923b
https://m.edsoo.ru/5c93abab
https://m.edsoo.ru/9cb89b68
https://m.edsoo.ru/9cb89b68
https://m.edsoo.ru/943361ac

Ucnapenue

Kunenwne. YoenbHasa Terwiora
napooOpa3oBaHus U KOHJICHCAIUH.

21 https://m.edsoo.ru/edc6ee3f
3aBUCHUMOCTD TEMIIEPATYPhl KUTICHUS
0T aTMOC(EpPHOTO TaBIICHUS
BrnaxnocTth Bo3ayxa. JlabopaTopHas

22 pabota "Onpenenenue https://m.edsoo.ru/17eeb2af
OTHOCHUTEIILHOM BIQXXHOCTH BO3ayxa"
Pemenue 3ama4u Ha onpeneaeHue

23 a pea https://m.edsoo.ru 285d
BJIQYKHOCTH BO3AyXa
[TpuHIIUIIBI pabOTHI TEMIOBBIX

24 neurareneif. [laposas TypOuHa. https://m.edsoo.ru/al4f1dbc
JlBurarenb BHyTPEHHETO CTOpaHUs
KIIJI TenmoBoro aBurares.

25 TerioBbIe IBUTAaTEIN U 3allUTa https://m.edsoo.ru/c1c67641
OKpYy>Karotel cpebl
3aK0H COXpaHEHUS U IIPEBPAIICHUS

26 P PeBp https://m.edsoo.ru/89535ae3
SHEPTUH B TEIUIOBBIX MPOIECCax
[TonroroBka K KOHTPOJILHOM paboTe
1o TeMe "TenIoBhIE ABICHU.

27 . https://m.edsoo.ru/dfea43fc
N3meHenue arperaTHpIX COCTOSTHUN
BenrecTna"
KontponpHas pabora o teme

28 "Temnossle siBieHUs. U3Menenue https://m.edsoo.ru/64eb96 1f
arperaTHbIX COCTOSIHUM BelecTBa"
Onekrpusanuys Tei. JIBa poga

29 prsal /lsa por https://m.edsoo.ru/17¢f865b
ANEKTPUUECKUX 3apsI0B

30 VYpoxk-uccienoBanue "IneKTpu3aus https://m.edsoo.ru/l1de2a6dc



https://m.edsoo.ru/e4c6ce3f
https://m.edsoo.ru/17eeb2af
https://m.edsoo.ru/9f97285d
https://m.edsoo.ru/a14f1dbc
https://m.edsoo.ru/c1c67641
https://m.edsoo.ru/89535ae3
https://m.edsoo.ru/dfea43fc
https://m.edsoo.ru/64eb961f
https://m.edsoo.ru/17ef865b
https://m.edsoo.ru/1de2a6dc

TeJl UHAYKIUEH U MPU
CONPUKOCHOBEHUN"

B3anMoneiicTBue 3apsKEHHBIX TEI.

https://m.eds00.ru/9753¢83

31
3akon Kynona 6
DNEKTPUYECKOE TOJIE.
Hanps:keHHOCTB 27EKTpHYECKOTO
32 P P https://m.edso0.ru/46777f42
nosist. [IpuHUuMn cynepno3uium
ANEKTPUYECKUX MONEN
Hocurenu snekrpuyueckux 3apsiaoB.
33 DOnemeHTapHbIi 3apsa. CTpoeHue https://m.edsoo.ru/dSafc8eb
aroma
[TpoBOmHUKH U AUAIEKTPUKH. 3aKOH
34 POBOA g P https://m.edsoo.ru/f2d4al34
COXPaHEHUS AIIEKTPUUYECKOTo 3apsiaa
Pemienue 3amay Ha mpuMeHEHUE
35 R https://m.edsoo.ru/5e7ea9cc
CBOMCTB AJIEKTPUYECKUX 3aPsII0B
DNEeKTPUYECKUH TOK, YCIOBHS €r0
https://m.edsoo.ru/67367dd
36 cyuiectBoBaHus. UCTOUHUKHN .
DIEKTPUYECKOIO TOKA -
37 JIeCTBHUS IIEKTPUYECKOTO TOKA https://m.edsoo.ru/aele7251
VYpoxk-uccienosanue "Jleiictere
38 IEKTPUUECKOrO I0JIs Ha 1 https://m.edsoo.ru/1b724c3e
IIPOBOTHUKH U AUDIEKTPUKH"
19 DIEKTPUYECKUI TOK B METajlIax, https://m.edsoo.ru/2393532
KHUJIKOCTSIX U ra3ax 2
DneKkTpruyeckKas 1ernb U €€ COCTaBHBIC
40 P t https://m.edsoo.ru/el9acc53
4acTH
A1 Cuna toxka. JlaboparopHuas padora 0.5 https://m.edso0.ru/d67176b

"N3MepeHne U peryaupoBaHUE CUIIBI

6



https://m.edsoo.ru/9753c836
https://m.edsoo.ru/9753c836
https://m.edsoo.ru/46777f42
https://m.edsoo.ru/d5afc8eb
https://m.edsoo.ru/f2d4a134
https://m.edsoo.ru/5e7ea9cc
https://m.edsoo.ru/67367ddc
https://m.edsoo.ru/67367ddc
https://m.edsoo.ru/ae1e7251
https://m.edsoo.ru/1b724c3e
https://m.edsoo.ru/23935322
https://m.edsoo.ru/23935322
https://m.edsoo.ru/e19acc53
https://m.edsoo.ru/d67176b6
https://m.edsoo.ru/d67176b6

TOKa"

DNEeKTPUYECKOE HANPSKEHUE.
Boawsrmetp. JlaboparopHas pabota

42 . 0.5 https://m.edsoo.ru/6a219ef8
W3mepenue u peryinupoBaHue
HarnpsHKeHus "
43 (ompOTHBICHHE MPOBOHIKA. https://m.eds00.ru/98¢ 11226
VnenpHOE CONPOTUBIIEHUE BEILIECTBA
JlaGoparopHas pabota "3aBUCUMOCTb
44 SCRIPHACCROTO COIPOTHRICHI 1 https://m.edsoo.ru/8852b3cf
MIPOBOJIHUKA OT €r0 JJIUHBI, TUIOIIA !
MONEPEYHOTO CeUeHUs U MaTepuaa”
3aBUCUMOCTD CHJIBI TOKA OT
45 HanpsokeHus. 3akoH Oma 1 https://m.edsoo.ru/224862ac
y4acTKa [enu
JlaGopatopnas pabora
"HUccnenoBaHue 3aBUCHMOCTH CHITBI
46 TOKa, UAYILIEro 4epe3 pe3ucTop, or 1 https://m.edsoo.ru/8fbc7cS5a
COIIPOTHUBJICHHSI PE3UCTOPA U
HaIpsKEHUs Ha pesucrope”
[TocnenoBarenbHOE U MapaieIbHOE
47 https://m.edsoo.ru/73f4d541
COEUHEHHS POBOJHUKOB
Jlaboparopnas pabora "l[IpoBepka
43 MIpaBHJIa CIOKEHUS HANPSKEHUH pU | .
MOCJIEZIOBATEILHOM COEAMHEHUN .
JIByX PE3UCTOPOB"
Jlaboparopnas pabora "I[IpoBepka
49 MpaBwiIa Jisd CHJIbl TOKA MPHU 1 https://m.edsoo.ru/6b9fd546

mapaijiecJIbHOM COCINHCHHUHN



https://m.edsoo.ru/6a219ef8
https://m.edsoo.ru/98c1f226
https://m.edsoo.ru/8852b3cf
https://m.edsoo.ru/224862ac
https://m.edsoo.ru/8fbc7c5a
https://m.edsoo.ru/73f4d541
https://m.edsoo.ru/9fec21e2
https://m.edsoo.ru/6b9fd546

pe3uctopon"

Pewienue 3a1ay Ha npuMeHeHUe

https://m.edsoo.ru/24e3697

50 3akoHa OMa JyIst pa3JIMuHOTO 5
COEUHEHHUS IIPOBOIHUKOB B
PaboTa 1 MOITHOCTD ANEKTPUIECKOTO
51 o P https://m.edsoo.ru/821f4cSb
Toka. 3akoH Jlxoynsa-Jlenna
JlaGopatopnas pabota
" https://m.edsoo.ru/dd1d4d6
52 Omnpenenenue paboTbl U MOIIHOCTH 6
ANIEKTPUYECKOro TOKa" -
DnexTpuyYecKue ey U MoTpeduTenu
53 ANEKTPUUCCKON SHEPTHUH B OBITY. https://m.edsoo.ru/f4fle71a
Kopotkoe 3ambikaHue
[TocTostHHBIE MarHUTBHI, KX
54 . https://m.edso0.ru/6e766¢29
B3aUMOJICICTBUE
55 VYpok-uccnenosanue "M3yyeHue https://m.edsoo.ru/3ab2bd5
MOJICH IOCTOSHHBIX MAarHUTOB" 6
MaruutHoe nosie. MaraHuTHoe 1noiie
56 3eMIId U €ro 3Ha4YeHue g KU3HU Ha https://m.edsoo.ru/34fb13d5
3emiie
[ToaroroBka Kk KOHTPOJIbHOI paboTe
110 TeMe "DIIEKTPUUECKHUE 3apsI/ibl.
https://m.edsoo.ru/325ebb4
57 3apsKEHHbIE TeNa U UX 5
B3aumozencTBus. [10CTOAHHBIN B
ANEKTPUUECKUN TOK"
KontponwsHas pabora mo teme
"JneKTpuuecKue 3apsbl.
58 P pAA https://m.edsoo.ru/18b3ac5f

3apspKeHHbIE Tela U UX
B3aumouencTeus. IlocTosHHLBIN



https://m.edsoo.ru/24e36972
https://m.edsoo.ru/24e36972
https://m.edsoo.ru/821f4c5b
https://m.edsoo.ru/dd1d4d66
https://m.edsoo.ru/dd1d4d66
https://m.edsoo.ru/f4f1e71a
https://m.edsoo.ru/6e766c29
https://m.edsoo.ru/3ab2bd56
https://m.edsoo.ru/3ab2bd56
https://m.edsoo.ru/34fb13d5
https://m.edsoo.ru/325ebb45
https://m.edsoo.ru/325ebb45
https://m.edsoo.ru/18b3ac5f

EKTPUUECKUIN TOK" /
Bcepoccuiickas mpoBepodHasi pabora

PesepBHbIit ypok. Pabora ¢ TekcTramu
o Teme "[locTosTHHBIIM

59 . " https://m.edsoo.ru/713efeab
ANMEKTPUIECKUN TOK" /
Bcepoccuiickas mpoBepouHasi pabota
OmnsIT OpcTena. MarauTHoe mosne
60 ANEKTPUUECKOTO ToKa MarauTHoe w
I10JIE KaTYIIKH C TOKOM -
[TpuMmeHeHne YIEKTPOMArHUTOB B
61 IeXHHKe' J'[a60vpaT0pHa51 padora 0.5 https://m.edsoo.ru/d4f9896¢
N3ydenne neicTBHsI MAarHUTHOTO
T0JIs1 Ha MMPOBOJHUK C TOKOM"
DNEeKTPONBUTATENh TTOCTOSIHHOTO
ToKa. Mcnonb3oBanue
AIIEKTPOJBUTATEIICH B TEXHHUYECKHIX
62 YCTPOMCTBAaX U Ha TPAHCIIOPTE. https://m.edsoo.ru/9¢99a4b7
JlaGopatopnas pabota
"KoHcTpyrpoBaHue U U3y4eHue
paboThI dJIEKTPOIBUTaTENS "
OmnbiTel @apanes. 3akoH
63 ANEKTPOMArHUTHOW UHIYKIUH. M—MM
[IpaBuio Jlenna -
Dnexrporeneparop. CriocoObt
MOJIYYSHUS IIEKTPUUECKON IHEPTUH.
64 DNEeKTPOCTAHIINK Ha https://m.edsoo.ru/d926dc7f

BO300HOBIIIEMBIX HCTOYHHKAX
OHCPI'un



https://m.edsoo.ru/713efeab
https://m.edsoo.ru/c81d38dd
https://m.edsoo.ru/c81d38dd
https://m.edsoo.ru/d4f9896c
https://m.edsoo.ru/9c99a4b7
https://m.edsoo.ru/2981e1db
https://m.edsoo.ru/2981e1db
https://m.edsoo.ru/d926dc7f

[TonroroBka K KOHTPOJILHON paboTe

65 1o TeMe "DIEeKTpUYECKue u 1 https://m.edsoo.ru/e35¢6336
MarHuTHbIE SIBJICHUS"
KontponpHas pabora no teme

66 "JreKTpUUeCcKue U MarHUTHBIC 1 https://m.edsoo.ru/fc544d96
SIBJICHUS"

67 PezepBHrlii ypok. PaGora ¢ TekcTamu 1 https://m.edsoo.ru/7d3485¢
o Teme "TernoBele sBICHHUS" 1

68 PesepHblil ypok. Pabota ¢ Tekctamu 1 httos://m. edsoo. ru/d6aTafas
1o TeMe "MarHuTHbIC SIBJICHUS" .

OBILEE KOJIMYECTBO YACOB I10 68 14.5

[TPOI'PAMME



https://m.edsoo.ru/e35e6336
https://m.edsoo.ru/fc544d96
https://m.edsoo.ru/7d3485e1
https://m.edsoo.ru/7d3485e1
https://m.edsoo.ru/46a7afa5

9 KJIACC

KosnvecTBo yacoB JIeKTPOHHbIE
Jlara
Ne nudposbie
Tema ypoka KonTpoabubl IIpakTHYyeckn H3y4eHH
n/n Bcero oOpa3oBaTeJIbHbIEC
e padoThbI e padoTsl |
pecypchl
Mexanndueckoe JIBUKCHHE.
1 a 1 https://m.edsoo.ru/54c98fca
MarepuanbHas TO4YKa
) Cucrema orcuera. OTHOCHTENHLHOCTE 1
https://m.edsoo.ru/5¢869deS
MEXaHUYECKOI'O JBHKEHUS
PaBHOMEpHOE IPSIMOIHHEHHOE
3 P P 1 https://m.edsoo.ru/be342e86
JIBYDKCHHE
HepaBroMepHOE NpAMOIMHENHOE
https://m.edsoo.ru/9d51e74
4 nBixenue. CpeaHsisi 1 MTHOBEHHAs 1 |
CKOpPOCTh =
5 [IpssmMonMHENHOE paBHOYCKOPEHHOE 1 https://m.edsoo.ru/cbb4116
JIBUKEHHE. YCKOPEHHE b
CKOpOCTh IPSIMOJIMHEHHOTO
https://m.edsoo.ru/2c45618
6 PaBHOYCKOPEHHOIO JBUKCHUS. 1 5
I'paduk ckopocTH
JlabGopatopnas padota "OnpenencHue
CKOpEHHs Tella Ipu
7 yOROp P | 1 https:/m.edsoo.ru/dfd66¢69
PaBHOYCKOPEHHOM JBUKEHUU 110
HAKJIOHHOH IIJTIOCKOCTH"
CBoOoaHoe majgerne Tei. OnbIThI
8 A A 1 https://m.edsoo.rw/163¢f472
l'anunes
PaBHOMEpHOE IBIKEHHE I10
9 P A 1 https://m.edsoo.ru/7a978b7a
okpyxHocTu. Ilepron u yacrora



https://m.edsoo.ru/54c98fca
https://m.edsoo.ru/5c869dc5
https://m.edsoo.ru/bc342e86
https://m.edsoo.ru/9d51e741
https://m.edsoo.ru/9d51e741
https://m.edsoo.ru/cbb4116b
https://m.edsoo.ru/cbb4116b
https://m.edsoo.ru/2c456185
https://m.edsoo.ru/2c456185
https://m.edsoo.ru/dfd66c69
https://m.edsoo.ru/163cf472
https://m.edsoo.ru/7a978b7a

obparmenus. JInHeitHas u yrioBas
CKOpPOCTH

10 L{eHTpOCTPEMHUTEIIBHOE YCKOPEHHUE https://m.edsoo.ru/21f74a13

1 IlepBbiit 3ak0H HproToHA. Bekrop https://m.edsoo.ru/8776289
CHJIBI d

12 Bropoii 3akon HeroTtoHa. https://m.eds0o.ru/6b639d9
PaBHopeiicTBytO1Ias cuia 4

13 Tpernii 3akoH HproToHa. https://m.edsoo.ru/6155617
Cynepno3unus cui e

14 Pewrenue 3ana4 Ha NpUMEHEHME https://m.edsoo.ru/52e8393
3aKoHOB HproTOHA d

15 Cuna ynpyrocru. 3akoH ['yka https://m.edsoo.ru/ef3a2d7f

16 Petuenie safias o TeMe «Cuna https://m.edsoo.ru/3bf34e6¢
YIOPYrOoCTH»

17 JlaboparopHas pabora «OmnpenencHue T o
YKECTKOCTHU TIPYKUHBD) .

18 Cuna tpeHus https://m.edsoo.ru/67bcdefb

19 Pemmerne sanat no Teme «(uia https://m.eds00.ru/97¢5¢938
TPEHUS»

20 Jlaboparopras pabora "Onpeaencrne https://m.edsoo.ru/78ff698¢c
K03 dUIIUEHTA TPEHHUS CKOJIbKEHUA"
Pemrenue 3anaq no teme "3akoHBbI

21 Herorona. Cuna ynpyrocru. Cuna https:/m.edsoo.ru/885¢63el
TpeHUs"
Cuiia TSKEeCTH U 3aKOH BCEMHPHOTO

22 TATOTEHUSI. YCKOPEHHE CBOOOIHOTO https://m.edsoo.ru/c4cba3c3

naacHus



https://m.edsoo.ru/21f74a13
https://m.edsoo.ru/8776289d
https://m.edsoo.ru/8776289d
https://m.edsoo.ru/6b639d94
https://m.edsoo.ru/6b639d94
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VYpoxk-kondepennus " J[Brkenue ten

23 BOKPYT T'PaBUTAILIMOHHOTO IIEHTpa https://m.edsoo.ru/6a48e5¢c3
(Conueunas cuctema). ['amakTuku"
Pemrenne 3amag mo teme "Cuita

24 TSKECTU U 3aKOH BCEMUPHOTO https://m.edsoo.ru/8b4d9{83
TSITOTCHUS"

25 IlepBast kocMu4eCKasi CKOPOCTb. httns:/m ;
HeBecoMocTs u neperpysku .
PaBHOBecHe MarepuabHON TOYKH.
AOCOIIIOTHO TBEPAOE TEIIO.

26 PaBHOBecue TBEpIOroO TENA C© https://m.edsoo.ru/a351cela
3aKpEIUIEHHOW OChIO BpaIllCHMS.
MowmeHnT cuibl. L{eHTp TsxecTn
PaBHOBecHe MarepuaibHOU TOUKHU.
AOCOIIIOTHO TBEPAOE TEIIO.

27 PaBHOBecue TBEpIOroO TENA C https://m.edsoo.ru/6872abf4
3aKPEIUIEHHONW OCBIO BpAILCHMS.
MowmeHnT cuibl. L{eHTp TsxecTn

28 Pewuerye sazas o TeMe "MoMeHT https://m.edso0o.ru/77b2c6¢5
cuibl. Llentp Tsoxectn"
[ToarotoBka Kk KOHTPOJIBLHOU padboTe

29 1o TeMe "MexaHu4ecKoe IBIKEHIE. https://m.edsoo.ru/2bafb487
Bzaumoneiicteue Ten"
KontponsHas pabora o reme

30 "MexaHH4YeCKOEe IBHUKEHHUE. https://m.edsoo.ru/fc25194b
BzaumoneiictBue ten"
Nmnynsce Tena. UMnysbse cuiibl. 3aKoH

31 https://m.edsoo.ru/251e6f13

COXpaHEHUs UMIYJbca. YIPYTroe u



https://m.edsoo.ru/6a48e5c3
https://m.edsoo.ru/8b4d9f83
https://m.edsoo.ru/5f38dba5
https://m.edsoo.ru/a351ce1a
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HEYIPYroe B3auMoeHCTBUE

Permrennie 3agay mo reme "3akoH

32 " https://m.edsoo.ru/c3cceebl
COXpaHEHUs UMITYJIbCa
VYpok-koHdepenius "PeaktuBHoe
33 P (eper " https://m.edsoo.ru/8b5e27f1
JBUKEHUE B PUPOJIE U TEXHUKE
https://m.edsoo.ru/848ba63
34 Mexannyeckasi paboTa u MOIIHOCTb .
Pabota cuibl TSKECTH, CHITBI
35 https://m.edsoo.ru/d7a7¢555
YIOPYTOCTH U CUJIBI TPEHUS
JlaGoparopHas pabora «Ormnpenenenue
aboTEhI ¢ e
16 paboThI CHIIBI TPEHUS TIPU httns://m
PaBHOMEPHOM JIBKEHUU TeJja 1o
TOPU30HTAIILHON TTOBEPXHOCTH»
37 CBsi3b D)HEPTUH U PAOOTEHI. https://m.edsoo0.ru/8481717
[oTeHnManbHAS SHEPTHUSI 2
38 Kunernueckas sneprus. Teopema o https://m.edsoo.ru/24d61ab
KMHETUYECKOU SHEPTUU 3
3
19 AKOH COXPAaHEHMsI SHEPTUU B httos:/m 661D
MEXaHUKe
JlaGoparopHas pabora «/3y4yeHue
40 paropHas p Y https://m.edsoo.ru/48838ca3
3aKOHA COXPAHEHUS YHEPT U
KonebarenpHoe ABMKEHUE U €TO
41 g https://m.edsoo.ru/7b9859af
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ITPOBEPSIEMBIE ITPEJIMETHBIE PE3YJIBTATBI OCBOEHUSI
OCHOBHOM OBPA3OBATEJIBHOM ITPOT'PAMMBI OCHOBHOI'O
OBILEI'O OBPA3BOBAHUSI

7 KIIACC

Kox
MPOBEPsSIEMOT0
pe3yJabrara

IIpoBepsiemble nMpeMeTHBIE Pe3y/IbTATHI 0CBOEHHS OCHOBHOM
o0pa3oBare/ibHOI NPOrPaMMbl OCHOBHOTO 00111er0 00pa3oBaHust

1.1

HCIIOJIb30BaTh U3YYCHHBIC ITOHATHUA

1.2

pasiinydarb SBJICHUA II0 OIMMCAHUIO HMX XapaKTCPHBIX CBOMCTB M Ha

OCHOBC OIIBITOB, IECMOHCTPUPYIOIINUX JAaHHOC (1)I/I3I/ILIGCKOG SIBJICHUC

1.3

pacro3HaBaTh MPOSBICHUE W3YYEHHBIX (U3NYECKUX SBICHUH B
OKpY’KaloIlleM MHpE, B TOM 4HucCle (pU3NUECKUe SBIECHUS B MIPUPOAE,
Py 3TOM MEPEBOJUTH MPAKTUYECKYIO 3a/ayy B Y4eOHYIO, BBIIEIATDH

CYIIIECTBEHHBIC CBOMCTBA (MPU3HAKN) HU3UUECKUX SBICHUN

1.4

OIIMCHIBATh W3YYCHHBIC CBOWCTBA Tel MW (U3MYEeCcKHe SBICHHUSA,
UCTIONB3YsT (U3UYECKHE BEIMYMHBI, IPH ONHUCAHUHM MPABUIBHO
TPaKkTOBaTh (PU3MYECKUH CMBICI HCIOIB3YeMbIX BEIHYHH, HX
0003HAYEHUS U €AMHHUIBI PU3NUYECKUX BEIMYUH, HAXOAUTH (DOPMYIIBI,
CBSI3BIBAIOIIME JIAHHYIO (U3WYECKYI0 BEIMYUHY C JAPYTHMHU
BEJIMYMHAMH,  CTPOUTh  TIpadUKd  HU3YyYEHHBIX  3aBHCUMOCTEH

(bU3UYECKUX BETUYUH

1.5

XapaKTepU30BaTh CBOWCTBA TeJl, (PU3UUECKUE SBICHUS U IMPOLIECCHI,
UCIIONIb3Ysl UW3YYEHHBIE 3aKOHBI, MpPU 3TOM JaBaThb CIIOBECHYIO
GOpMyIUpPOBKY 3aKOHa ¥  3alHCBhIBaTh €r0  MaTeMaTHYEeCKOe

BBIPAKCHUC

1.6

OOBACHATH (PU3MUECKUE SIBICHUS, MPOLECCH M CBOICTBA Tel, B TOM
YuCl€ W B KOHTEKCTE CHUTyallUd NPaKTUKO-OPUEHTHUPOBAHHOIO
XapakTepa: BbIABIATH [PUYMHHO-CIECACTBEHHBIE CBA3U, CTPOUTH
oObsicHeHne u3 1 — 2 Jormyeckux ImIaroB ¢ omopoi Ha 1 — 2
U3yUYCHHBIX CBOMCTBA (PM3MUECKUX SIBJICHUH, (PU3NYECKUX 3aKOHA WU

3aKOHOMEPHOCTH

1.7

peuare pacyéTHble 3afadud B 1 — 2 NEWCTBUS, UCIOJB3YSl 3aKOHBI U




(dopMyibl, cBA3bIBaIOIINE (PU3MUECKUE BEIMUYUHBI: HA OCHOBE aHAJIM3a
YCIIOBUSL 3aJaud 3alUChIBaTh KpaTKOE€ YCJIOBHE, IIOACTABIATH
¢uznyeckue BeIUYUHBI B (POPMYJIbI U IPOBOIUTH PACUEThI, HAXOIUTh
CIpaBOYHbIC JTaHHBIE, HEOOXOAMMBIE JUISl pelIeHus 3ajad, OLlCHUBATh

PeaTMCTUIHOCTh TOMYYCHHON (PU3UIECKON BEIIMUHNHBI

1.8

pacno3HaBaTh NpPOOJIEMBI, KOTOPbIE MOXKHO DELIUTh MHpPU MOMOIIH
¢u3MUecCKUX METOAOB, B OINHMCAHUM HCCIIEAOBAaHHUS BBIIEIATH
IIPOBEPSEMOE  TPEATOI0KEHNE (runortesy),  pa3nuyarb U
UHTEPIPETUPOBATH MOTYUYCHHBIH pe3ysbTaT, HAXOAUTh OIIMOKHU B X0O/1€

OIlbITa, ACJIaTh BBEIBOABI ITO €T0 PE3YyJIbTaTaM

1.9

IPOBOJUTH OMNbBITHl MO HAOMIOACHHUIO (U3MUECKUX SIBICHUN WU
¢u3uueckux  CBOMCTB  Telm:  (OpMyIUpOBaTh  MPOBEpsieMble
OPEINONOKEHHUs, coOupaTh  YCTaHOBKY M3  IPEIIOKEHHOTO

O60py,Z[OBaHI/IH, 3aIllMChIBaTh X0 OIIbITa U (bOpMYJ'II/IpOBaTB BBIBOJbI

1.10

BBITNOJHATh NPSAMbIE HW3MEPEHHUS C HCIOJb30BAaHUEM AHAJIOTOBBIX U
nu(pOBLIX MPUOOPOB, 3aNMUCHIBATh MOKA3aHUA HPUOOPOB C yUETOM

3aJJaHHOI a0CONIOTHON MOTPEIIHOCTH U3MEPEHUI

1.11

OPOBOAMTH  WCCIIEIAOBAaHME  3aBUCUMOCTH  OIHOH  (pu3nueckoi
BEJIMYMHBl OT JPYrod C MCHOJB30BAHMEM INIPSIMBIX H3MEPEHUH,
y4acTBOBaTh B IUIAHUPOBAHMM Y4eOHOTO HCCIIEAOBaHMs, cOOUpPATh
YCTAHOBKY M BBINOJHATH U3MEPEHUS, CIIEysl IPEAJIOKEHHOMY IIJIaHY,
(GuKCUpOBaTh PE3YNbTAThl MOJYYEHHOH 3aBUCHUMOCTH (U3NYECKHX
BEJIMYHMH B BHJE MPEIOKECHHBIX TAOIHUI] U TPpaUKOB, I€TaTh BHIBOBI

110 pe3yjibTaTaM UCCIICAOBAHUA

1.12

IOPOBOANTH KOCBEHHBIE H3MEPEHUs (PU3MUYECKUX BEIMYUH, CIETys
NPEAJIOKESHHOW MHCTPYKIUH: TIPU BBITIOJIHEHUH U3MEpPEHH cOOMparh
SKCIIEPUMEHTAJIBHYI0 YCTAaHOBKY M BBIUHCIATH 3HAYEHHE HCKOMOM

BCJIMYHHBI

1.13

coOmofaTh MOpaBWJia TEXHUKM OE30MacCHOCTH Mpu pabore ¢

nabopaTtopHbIM 000pyIOBaHUEM

1.14

yKa3plBaThb NPUHLMIIBI  JEHCTBUS HPUOOPOB U TEXHUUECKHUX
YCTPOWCTB, XapaKTE€pU30BaTb IPUHLHUIBI JEHCTBHUS H3Y4YEHHBIX
OpuOOpPOB M TEXHUYECKUX YCTPOHCTB C IOMOILBIO WX OIUCAHMA,
UCTIONIB3YSI 3HAHUS O CBOMCTBAX (PM3UUECKUX SIBICHUI U HEOOXOAMMBIE

(1)I/I3I/I‘I€CKI/I€ 3aKOHbI 1 3aKOHOMCPHOCTH




1.15

MPUBOIUTE TPUMEPHl (HAXOAUTh HMHPOPMAIMIO O TPUMEPaXx)
MPAKTHYECKOTO UCTIOIB30BaHMs (PU3NUECKUX 3HAHUH B MOBCEIHEBHOU
KU3HM 1A oOecredeHus 0Oe30macHOCTH TpH  OOpalieHuu ¢
npubopaMu ¥ TEXHUYECKUMHU YCTPOUCTBAMHU, COXPAHEHUS 3IOPOBBS 1

cOOIIOZICHHS] HOPM SKOJIOTHUECKOTO MOBEACHMSI B OKpYXKalollel cpene

1.16

OCYUIECTBIISATh OTOOp MCTOYHHKOB MH(popManuu B ceTu MHTepHeT B
COOTBETCTBUM C 3aJ@HHBIM IIOMCKOBBIM 3allpOCOM, Ha OCHOBE
UMEIOUINXCS 3HAaHUW U MyTEM CPaBHEHMsSI PA3JIMYHBIX HCTOYHHUKOB
BBIJICNIATE MH(POPMAIUIO, KOTOpas SBISETCS NPOTUBOPEUUBON WIIN

MOJKET OBITh HEJIOCTOBEPHOM

1.17

HCIIOJIb30BaTh npu BBITIOJTHEHUH y4eOHBIX 3a/laHui
HAyYHOIIOMYJISIPHYIO  JIUTeparypy  (puU3MUYecKoro  copaepkaHus,
CIpaBOYHbIE MaTepuaibl, pecypchl ceTu VHTepHeT, BiageTh
npuéMaMM KOHCIIEKTHPOBAHMsSI TEKCTa, Mpeodpa3oBaHus UH(OpMaUU

U3 OTHOW 3HAKOBOM CHUCTEMBI B IPYTYIO

1.18

co3/1aBaTh COOCTBEHHBIE KPATKUE NMUCbMEHHBIE U YCTHBIE COOOIECHUS
Ha OCHOBE 2 — 3 UCTOUYHUKOB MH(POpMAIK (HPU3UYECKOTO COJEepKAHNU,
B TOM 4HCJIE€ IYOIUYHO JeNIaTh KpaTKHe COOOLIEHHs O pe3ysbTarax
OPOEKTOB WM Y4eOHBIX MCCIEIOBAHUN, NpU ITOM TI'PaMOTHO
UCIOJIb30BaTh M3YUYEHHBIH MOHATUIHBIA ammapar Kypca (U3HKH,

COIIPOBOXIATh BBICTYIIJICHUC Hpe3eHTaI.[PIeI>i

1.19

IIpU BBINIOJIHCHUHA y‘-Ie6HBIX IMPOCKTOB U I/ICCJIC,ZLOBaHI/IP'I pacnpeacisiThb
0053aHHOCTHU B rpynmne B COOTBETCTBUU C NTOCTABJICHHBIMHU 3ala4aMU,
CIICOAUTh 3a BBIIIOJIHCHHCM IlJIaHa HCﬁCTBHﬁ, aZICKBATHO OIICHMBATH
COOCTBEHHBIH BKJIaad B  JACATCIBHOCTbL TI'PYIINbI, BBICTPAHWBATH
KOMMYHHUKATUBHOC B3aHMOﬂeﬁCTBHC, YUUThIBAA MHCHUC

OKPYKaIOIINX

8 KUIIACC

Kox
NpoBepsieMoro
pe3yabTara

HpOBepHeMble MNPEAMETHLIC PE3YJIbTATHI OCBOCHUA OCHOBHOI1
oﬁpasonaTenbﬂoﬁ nporpaMmbl OCHOBHOTO 001ero Oﬁpa30BaHI/lﬂ

1.1

HCIIOJIb30BaTh IMOHATHUA

1.2

pa3inyarb SABJICHHUA IO ONHMCAHUIO UX XaPaKTCPHBIX CBOMCTB M Ha




OCHOBE OMBITOB, IEMOHCTPUPYIOIIMX JaHHOE (PU3NYECKOE SBICHHUE

1.3

pacno3HaBaTh MPOSBICHHE W3YYEHHBIX (U3UYECKUX SBICHUNA B
OKpY’KalollleM MHpe, B TOM 4ucie (pU3nYecKue SBICHUS B MPUPOAE,
IPU 3TOM MEPEBOAMUTH MPAKTHUECKYIO 3a7ady B y4eOHYIO, BBIIENATH

CYIIIECTBEHHBIC CBOMCTBA (MIPU3HAKN) PUINIECKUX SIBICHUN

1.4

ONKCHIBaTh HW3y4YEHHbIE CBOMCTBA Tel U (U3NYECKHE SBICHMA,
UCHONb3yd (U3NYECKHE BEJIWYUHBI, MPU ONHUCAHWU MPABUIBHO
TPAaKTOBaTh  (U3WYECKHH  CMBICT  HCIOJIB3YEMBIX  BEJIHYUH,
0003HaueHUsl U eIUHUIBI (U3NYECKUX BETUYUH, HAXOAUTH (HOPMYJIbI,
CBSI3BIBAIOLIME JIAHHYIO (U3WYECKYI0 BEIMYUHY C JAPYTHMMHU
BEJIMYMHAMHU, CTPOUTh TIpapuKd  M3YYEHHBIX  3aBUCHMOCTEH

(I)I/I3I/I‘{6CKI/IX BCJINYHH

1.5

XapaKTCpPpU30BaATh CBOMCTBa TECII, (1)1/131/1qu1<1/16 SABJICHUSA W TPOLCCCHI,
HCIIOJIB3Yysd HW3YUYCHHBIC 3aKOHBbI, IIpM O3TOM JaBAaTb CJIOBCCHYIO
(I)OpMyJ'II/IpOBKy 3aKOHa MW  3alluMcCbiBaTb €10 MAaTCMaTn4dCCKOC

BBIPA)KCHHE

1.6

OOBSCHATH (PU3NYECKUE MPOLIECCHl U CBOMCTBA TeJl, B TOM YMCIE U B
KOHTEKCTE  CUTyalUHd IPAKTHUKO-OPUEHTUPOBAHHOIO  Xapakrepa:
BBISIBJISITH IPUUMHHO-CJIEICTBEHHbBIE CBSI3U, CTPOUTH OObSICHEHHE U3 1
— 2 JIOrMYECKHMX IIAaroB € MOMOLIBI0 | — 2 HM3y4EeHHBIX CBOICTBA

($u3nyecKUX SIBICHUN, PU3NYECKUX 3aKOHA WIIM 3aKOHOMEPHOCTHU

1.7

pemate pacy€THble 3a7a4d B 2 — 3 AEeMCTBUSI, HCIONB3YsI 3aKOHBI U
bopmybl, cBs3bIBatOIINE (pU3MUECKUE BEITMYMHBI: HA OCHOBE aHaJM3a
YCIIOBUS 3aJa4y 3aIIUCHIBATh KPATKOE YCIIOBUE, BBIABIATH HEIOCTATOK
JAHHBIX JJIS peLIeHMs 3a/aud, BBIOMpaATh 3aKOHBI U (HOpMyIbI,
HeoOXoAuMble NIl €€ pEeleHUs, MPOBOAUTh PAcyEThl U CPaBHUBATH
NOJTY4YEHHOE 3Ha4eHUEe (PU3UUECKOW BEIMYMHBI C H3BECTHBIMU

JaHHbIMH

1.8

pacro3HaBath MPOOJIEMBI, KOTOPbIE MOXXHO PEIIUTh IMPH MOMOIIA
(U3UUECKUX METO/I0B, UCIOJIb3Ysl OMMCAHUE UCCIIEI0BAHMS, BBIIEIATh
IIPOBEPSEMOE MPEIIIOJIOKEHHE, OLEHNUBATH IPABWIBHOCTH IOPSAIKA

IMPOBCACHUA UCCIICAOBAHUA, NCIATh BBIBOAbI

1.9

NPOBOJAMTH OMBITHI TIO0 HAOMIONCHHUIO (U3UYCCKHX SBICHUN WIH
du3MYecKux  CBOHCTB  Tel:  (OpPMyIUpOBaTh  MPOBEPSEMBIC

MMPCAIIOJIOKCHUS, CO6I/IpaTL YCTaHOBKY nu3 IpCJIOKCHHOTI'O




000pyI0BaHus, OMUCHIBATH XOJI ONbITa U (POPMYITUPOBATH BHIBOJIBI

1.10

BBITIOJIHATE TMPAMBIC H3MEPCHHUA C HCIOJB30BAHUEM AHAJIOTOBBIX
HpI/I60pOB N JaTYHUKOB (bI/ISI/I‘-ICCKI/IX BCJIMYNH, CPABHUBATDL PC3YJIbTATHI

M3MEPEHU ¢ yIETOM 3aJaHHOMN aOCOTFOTHOM MOTPEITHOCTH

MPOBOAUTL  HMCCIIEOBAaHWE  3aBUCUMOCTH  OMHOW  (DU3WYECKOM
BEJIMYUHBI OT JPYrOd C HCHOJB30BAHUEM IMPAMBIX HW3MEPEHUM:
MJIAHUPOBATh HCCIIEIOBAaHUE, COOMpPATh YCTAHOBKY U BBITIOJIHSATH
U3MEPEHHs], CIIeys MPEIOKEHHOMY TUIaHy, (DUKCUPOBATh PE3YIILTaThI
MOJIYyYCHHOM 3aBUCUMOCTH B BHAE TaOmuI, u rpaduKoB, AeNaTh

BBIBOJIBI 110 PE3YJIbTATaM UCCICAOBAHUA

1.12

OPOBOAUTH  KOCBEHHBIE  W3MEPEHUs  (PU3MYECKUX  BEJIMYHUH:
IUTAHUPOBATh W3MEPEHUS, COOUPATh HKCIEPUMEHTAJIbHYIO YCTAaHOBKY,
ciaenyss IPENIOKEHHOM UHCTPYKLUUH, U BBIYKUCIATH 3HAYCHUE

BCJIMYNHBI

1.13

coOmofaTh NOpaBWJla TEXHUKH O€30MacHOCTH Mpu pabore ¢

71a00paTopHBIM 000PYIOBaHUEM

1.14

XapaKTepU30BaTh IMPUHLMIIBI JEHCTBUS W3YYEHHBIX HPUOOPOB U
TEXHUYECKUX YCTPOMCTB C ONOpPOM HAa MX OINHCAHMS, HCIOJIb3YS
3HaHUS O CBOWCTBaX (U3MYECKUX SBICHUH U HEOOXOJMMBbIE

¢duznyeckre 3aKOHOMEPHOCTH

1.15

pacro3HaBaTb MNPOCTBIC TEXHUYCCKUC yCTpOI\/'ICTBa U U3MCPUTCIIBHBIC
HpI/I60pBI o CXeMaM M CXCMATUYHBIM PHUCYHKaM, COCTABJIATH CXCMbI
OJICKTPHUYCCKUX HGHGI\/'I C IMOCJICOOBATCIIBHBIM W IapaJlICIIbHBIM
COCAMHCHUCM OJICMCHTOB, pasjindasn YCJIOBHBIC 0003HaYCHUS

JJIEMEHTOB JJIEKTPUYECKUX LIEIen

1.16

NPUBOIUTHL TpPUMEPHl (HAXOAUTh HMHPOPMALMIO O TPUMEPaX)
NPaKTUYECKOTO MCIIOIb30BaHUS (PH3MUECKUX 3HAHHWI B TIOBCEIHEBHOU
KU3HU U1 OOecreyeHus Oe30MacHOCTH TpH  OOpalieHuu ¢
npubOpaMu M TEXHHYECKUMHU yCTPOUCTBAMH, COXPAHEHHUS 3I0POBbSI U

cOOJIOZICHHSI HOPM SKOJIOTHYECKOT0 MOBEACHMSI B OKpYXKalolIel cpene

1.17

OCYILIECTBIIATH MOUCK MH(MOpMAIINU PU3UUECKOTO COACPIKAHUS B CETH
HNHTepHeT, Ha OCHOBE HMEIOLIMXCS 3HAHUW W NYTEM CpaBHEHUS
JOTIOJTHUTEIBHBIX MCTOYHUKOB BBIACIATH WH(MOPMAIUIO, KOTOpas

ABIIACTCA HpOTHBOpC‘lHBOﬁ HJIH MOXKET OBITH HC,Z[OCTOBCpHOﬁ




1.18

UCII0JIb30BaTh npu BBIIOJIHCHUU y4eOHBIX 3aJJaHui
HAyYHO-TIOMYJISIPHYIO ~ JIUTeparypy  (DPU3UYECKOTO  COJep KaHus,
CIpaBOYHbIE MaTepuaibl, pecypchl ceTu VIHTepHeT, BIaJeTh
npuéMaMM KOHCTIEKTHPOBAHHsSI TEKCTa, Mpeodpa3oBaHus UH(OpMAIUU

U3 OTHOW 3HAKOBOW CHUCTEMBI B IPYTYIO

1.19

C03/1aBaTh COOCTBEHHBIC MMMChMEHHBIC M KPAaTKUE YCTHBIC COOOIIECHUS,
0000mmas uHGOPMAIMIO U3 HECKOIbKHX HCTOYHHUKOB (DU3MUECKOTO
CONCp)KaHUs, B TOM 4YHUCIIC MYOIMYHO NPEIACTABIATH PE3yIBTAThI
MPOEKTHOM WM HCCIENOBAaTeIbCKOW JIEATEIbHOCTH, TPU OSTOM
rPAMOTHO MCIOJB30BaTh H3YYEHHBIM NOHATHUHHBIM anmapar Kypca

(I)I/I3I/IKI/I, COIIPOBOXAATh BBICTYIIJICHUC Hpe3eHTaI_[I/IeI71

1.20

IpU BBIOTHEHUH Y4YeOHBIX MPOEKTOB M HMCCIEAOBAHUI (DU3MUECKHUX
MPOLIECCOB PacCIpesesTh 00SI3aHHOCTU B IPYIIE B COOTBETCTBHU C
IIOCTABJICHHBIMUA  3aJladaMHy, CJIEOUTh 3a BBIIOJHEHUEM IUIaHA
JEUCTBUM U KOPPEKTUPOBATH €T0, aJICKBATHO OLICHUBATh COOCTBEHHBII
BKJAJ B JEATEIbHOCTb TIPYNIIbl, BBICTPAUBATh KOMMYHHUKAaTHBHOE

B3aMMO/IEHCTBHE, IPOSIBIISISI TOTOBHOCTh pa3pelarb KOHPIUKTHI

9 KUIIACC

Kox
NpoBepsieMoro
pe3yabrara

HpOBepHeMble MNPEIAMETHLIC PE3YJIbTATHI OCBOCHUA OCHOBHOI1
06p330BaTeJII)HOI7[ nporpaMmsbl OCHOBHOT'O 001mero 06p330BaHI/Iﬂ

1.1

HCIIOJIb30BATh U3YYCHHBIC ITOHATHUA

1.2

pas3iiniaTrhb SABJICHUA II0 OIMMCAHUIO HX XapaKTCPHBIX CBOMCTB M Ha

OCHOBE OMBITOB, IEMOHCTPUPYIOMIUX JaHHOE PU3NYECKOE SBIICHHE

1.3

pacmo3HaBaTh MPOSIBJICHHE W3YYEHHBIX (U3UYECKUX SBICHUN B
OKpY’KalollleM MHpe, B TOM 4HuCie (pU3nyecKue SBICHUS B MPHUPOAE,
IpU 3TOM MEPEBOAUTH MPAKTHUUECKYIO 3a7ady B y4eOHYIO, BBIICNATH

CYIIIECTBEHHBIC CBOMCTBA (MPU3HAKK) PUINICCKUX SIBICHUN

1.4

OMKCHIBATh W3YYCHHBIE CBOWCTBA Ten MW (U3NYECKHUE SIBICHUS,
UCTIONB3YST  (PU3UYECKHE BEIHYWHBI, IPH ONHUCAHUH MPAaBUIHHO
TpakTOBaTh  (PU3MYECKUI  CMBICI  HCIOJB3YEMBIX  BEIWYHH,
0003HaYEHUsT W SAUHUIBI (PU3NICCKUX BEIUYHH, HAXOAUTHh (DOPMYITHI,

CBSI3BIBAIOIINE JIAHHYIO (U3WYECKYI0 BEIMYUHY C JAPYTHMMHU




BEJIMYMHAMHU, CTPOUTh TIpapuKd  M3YYEHHBIX  3aBUCHMOCTEH

(I)I/ISI/I‘-ICCKI/IX BCJINYHH

1.5

XapaKTCPpU30BaATh CBOMCTBa TECII, (I)I/ISI/I‘-ICCKI/IC SABJICHUS W TIPOLCCCHI,
HCIIOJIB3Yysd HW3YUYCHHBIC 3aKOHBbI, IIpU O3TOM JaBaTb CJIOBCCHYIO
(I)OpMyJ'II/IpOBKy 3aKOHa MW  3allMcCbiBaTb €10 MAaTCMaTn4dCCKOC

BBIPA)KCHHE

1.6

OOBSICHATH (PU3NYECKHE MPOLIECCHl U CBOMCTBA TeJl, B TOM YMCIE U B
KOHTEKCTE  CHUTyalUHd IPAaKTUKO-OPUEHTUPOBAHHOIO  Xapakrepa:
BBISIBIISITh IPUUMHHO-CJIEICTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHUE U3 2
— 3 JIOrMYeCKMX IIAaroB € MOMOLIBIO 2 — 3 M3y4YEHHBIX CBOICTBA

bu3nYeCKUX SIBICHUN, PU3NYECKUX 3aKOHA WIIM 3aKOHOMEPHOCTHU

1.7

pemate pacu€THble 3aJaud (ONUparolluecs Ha cucreMy u3 2 — 3
YpaBHEHMIi), HCMONB3ysd 3aKOHbl U  (OPMYIBl, CBS3BIBAIOIINE
(¢u3nyeckue BEIUYMHBI: Ha OCHOBE aHalIM3a YCIOBHUSA 3aJa4u
3allChIBaTh  KPAarKOE€ YCJIOBHUE, BBIIBIATH HEAOCTAIOLIME WU
U30BITOYHBIE JJaHHbIE, BBIOMPATh 3aKOHBI U (POPMYJIbI, HEOOXOIUMBIE
JUISL pELICHHs, IIPOBOAUTH Pacu€Tbl M OLIEHHWBAaTh PEAJNCTUYHOCTH

MOJIy4YE€HHOTO 3Ha4eHUs (PU3NUECKOI BEIIMUMHBI

1.8

pacno3HaBaTh HpPOOJEMBI, KOTOPbIE MOXXHO DELIUTh MHPU MOMOIIH
(GU3MUECKUX METO/I0B, UCIIOJIb3YsI OMMCAHUE UCCIIEI0BAHMS, BBIICIATh
IIPOBEPSEMOE TMPEIOJIOKEHHE, OLEHNUBATH IPABWIBHOCTh IOPSAIKA
IIPOBEICHUs MCCIIEOBaHUA, JEJIaTh BbIBOABI, WHTEPIPETUPOBATH

pe3yabTaThl HAOIIOICHHUN U OITBITOB

1.9

IPOBOIUTH OIBITBl O HAOMIONCHUIO (DU3NYECKUX SIBICHUN HIIH
(U3MYECKNX CBOMCTB TEJI: CaMOCTOSTEIBHO COOMpATh YCTaHOBKY W3
U30BITOYHOTO Habopa 00OpYNOBaHMS, OMKCHIBATH XOJ OIBITA M €T0

pe3ynbTaThl, GOPMYIUPOBATH BHIBObI

1.10

NPOBOIUTH TPH HEOOXOAMMOCTH CEpPHI0 TPSAMBIX H3MEPECHUH,
OIIpEAEssisl CpelHee 3HAa4eHHe H3MepsieMoi BenuuuHbl ((OKyCcHOE
paccTosiHie coOuparoleil JIMH3bI), 00OCHOBBIBaTH BBIOOp crocoda

U3MepeHUsl (M3MEPUTENILHOTO IPHUOOpa)

NPOBOANTH HCCIEJOBAaHUE 3aBUCUMOCTEH (PU3MUECKUX BEIHYUH C
UCIIOJIb30BaHUEM TPSMBIX W3MEPEHUil: IUIaHUPOBaTh HCCIEIOBaHUE,
CaMOCTOSITENIEHO COOMpPATh YCTAaHOBKY, (DUKCHUPOBATH pPE3yJabTATHI

HOJ'Iy‘lGHHOfI 3aBUCHUMOCTHU (1)I/ISI/I‘IGCKI/IX BCJINYHMH B BHJC Ta6J'II/II_II/I




rpaduKoB, eaaTh BEIBOJBI IO pe3ysIbTaTaM HCCIIEA0BaHUS

1.12

OPOBOJIUTh  KOCBEHHBIE  HM3MEpEeHHUs  (U3MUECKHX  BEJIMYUH:
IUITAHUPOBATh M3MEpPEHHsI, COOUPATh SKCIEPUMEHTAIBHYIO YCTAaHOBKY
W BBIIOJNHATh W3MEPEHMS, CIEAys NPEIIOKEHHONM WHCTPYKIUH,
BBIYUCIIATh 3HAYCHUE BEIWYMHBI M aAHAJIU3UPOBATh IIOJYYCHHBIE

pe3yabTaThl C YYETOM 3aJaHHOW MOTPENTHOCTH U3MEPEHHI

1.13

coOmofaTh NpaBWjla TEXHUKH O€30MacHOCTH TMpu pabore ¢

J1a00paTopHBIM 000PYIOBaHUEM

1.14

pa3inyarth OCHOBHBIE IMPHU3HAKM W3YUYEHHBIX (U3MUECKUX MOJeneil:
MaTepuaibHasi TOUKa, aDCOMOTHO TBEP/IOE TEJI0, TOUEUHBII NCTOYHUK
CBETa, JIyd, TOHKas JIMH3a, IJIaHETapHas MOJENb aroMa, HYKJIOHHAas

MOJECJIb aTOMHOT'O Aapa

1.15

XapaKTepU30BaTh MPHUHLMIBI ACHCTBUS HM3YYEHHBIX HPUOOpPOB U
TEXHUYECKUX YCTPOMCTB C OINOpPOM HAa MX OIUCAHMS, HCIOIb3YS
3HaHUS O CBOMCTBaX (PU3MUECKUX SIBICHUH U HE0oOXOJuMbIe

(I)I/I3I/I‘{6CKI/IC 3aKOHOMCPHOCTH

1.16

UCIIOJIB30BATh CXEMbl M  CXEMAaTUYHBIE PHUCYHKH M3yYEHHBIX
TEXHUYECKHUX YCTPOWCTB, U3MEPUTEIIBHBIX pudopoB "
TEXHOJIOTMYECKUX IPOLECCOB MPHU PEUICHUH Y4eOHO-MPAKTHUECKUX
3a/1a4, ONTHYECKHE CXEMBI JJi TIOCTPOCHUS N300paXKeHU B MIIOCKOM

3epKaie ¥ cobuparomeil TuH3e

1.17

OPUBOIUTH MpUMEphl (HAXOIUTh HWHGPOPMALHUIO O TIpUMepax)
MPAKTHYECKOT0 UCIOIb30BaHMs (PU3NUECKUX 3HAHUH B MOBCEAHEBHOU
KHU3HM U1 oOecriedeHus O€30MacHOCTH MpU  OoOpallleHHuH ¢
npubOpaMy M TEXHHYECKUMHU yCTPOUCTBAMH, COXPAHEHHUS 3I0POBbS U

CO6JHOI[€HI/IH HOPM 5KOJIOT'MYCCKOI0 NMMOBECACHUA B OKPY)KaIOHIeﬁ cpeac

1.18

OCYIIECTBIATh OUCK MH(pOPMAIUU (PU3UIECKOTO COMEPKaHUS B CETH
WNHTepret, camocTosTensHO  (HOpPMYTUpYsl TTOMCKOBBIM  3arpoc,
HaxXO[UTh NIYTH  ONPENCICHUS  JOCTOBEPHOCTH  MOJYyYEHHOU
nHPOpMAIIMK HAa OCHOBE HWMCIONIMXCS 3HAHWW W JIOTOJHUTEIHHBIX

HNCTOYHHKOB

1.19

UCIIOJIb30BATh npu BBIIIOJIHEHUH yueOHBIX 3alaHui
HAyYHO-TIOMYJISIPHYIO ~ JIUTeparypy  (DU3MYECKOTO  COIEpIKaHus,
CIIpaBOYHBIC Marepuaibl, pecypcbl cetd MurepHer; Bnanersb

npuéMaMH KOHCTIEKTHPOBAHHSI TEKCTa, MPeoOpa3oBaHusl HH(OpMAIUU




W3 OJJHOM 3HAKOBOM CHUCTEMBI B IPYTYIO

1.20

CO3/1aBaTh COOCTBEHHbIE NUCHbMEHHBIE M YCTHBIE COOOINEHHS Ha
OCHOBE HH(OpMAIMM U3 HECKOJIbKMX HCTOYHHKOB (PU3NUECKOTO
coliepKaHus, MyOJIMYHO MPEACTaBIATh PE3yJAbTaThl MPOEKTHON WU
UCCJIEI0BATENBbCKON JAEATENBHOCTH, IIPU ’TOM I'PAMOTHO MCIIOIb30BaTh
M3yYEHHBIM TOHATUIHBIA ammapar HU3y4aemoro paszaena (U3NKu U
COIIPOBOX/1aTh BBICTYIUIEHHE TpPEe3eHTAIMel ¢ yuéToM 0COOCHHOCTEH

ayIUTOPUU CBEPCTHUKOB

1.21

IIPpU BBITTIOJTHCHUN yqe6H51x IIPOCKTOB U I/ICCJ'Ie)IOBaHI/Iﬁ (bl/ISI/IquKI/IX
IMpoLeCcCOB pacClpeaAcIATh 00SI3aHHOCTH B rpynmnc B COOTBCTCTBUU C
IIOCTaBJICHHBIMH  3aJadyaMH, CJICOAUTb 3a BBIIIOJHCHUCM IIJIaHa
ﬂeﬁCTBHﬁ H KOPPCKTHUPOBATH €T0, aICKBATHO OLICHUBATDH COOCTBEHHBIH
BKJIaad B JOCATCIBHOCTb TIPYIINbI, BBICTpAaMBATh KOMMYHUKATHBHOC

B3aHMOﬂ€ﬁCTBHe, MMpOoABJIAA TOTOBHOCTD pa3pClliaTh I(OH(I)J'II/IKTBI




IMPOBEPAEMBIE QJIEMEHTbBI COAEP KAHUSA

7 KJIACC
Kon K
pasaeJ e IIpoBepsieMble 3JIEMEHTBI COAEPKAHUSA
3JIeMeHTa
a
®U3UKA U EE POJIb B ITIO3HAHUU OKPYKAIOIIETO MUPA
®uszuka — Hayka O mnpupone. SBIeHUS NPUPOABL.
1.1 dum3nyeckue  IBICHUI. MEXaHHYECKHE, TEIJIOBEIC,
JNEKTPUYECKHE, MATHUTHBIE, CBETOBBIE, 3ByKOBbBIE
®dusnueckne BeNMWUYUHBL.  V3MepeHne  (HU3HMYECKHUX
1.2 BenuunH.  @usmueckue  npubopel.  IlorpemHocTs
n3MepeHnid. MexIyHapo/iHasi CUCTeMa eIMHUIL
EcTecTBeHHOHAyUYHBI METOJT TO3HAHMS: HAONIOIECHUE,
1 13 MOCTAHOBKA HAYYHOTO BOIPOCA, BBIIIBIIKEHHUE THUIIOTE3,
' OKCIIEPUMEHT 110 TIPOBEPKE THUIIOTE3, OOBICHCHHE
HaOJTIOIaEMOTO SIBIICHUS
1.4 Onucanmne GU3NICCKUX SIBICHUH C IOMOIIBIO MOJIeIIeH
[IpakTuueckue paboThHI:
H3mepenne paccTosHUM.
{5 N3mepenune 06bEMa KHUIKOCTH U TBEPJOTO TETIA.
' Onpenenenue pa3MepoB MaJlbIX TEJl.
N3mepenne teMrepaTypsl MpU MOMOIIH KUIKOCTHOTO
TEpPMOMETpPA U JaTYMKA TeMIIEpaTypbl
ITEPBOHAYAJIBHBIE CBEJAEHUSA O CTPOEHM BELIECTBA
CrpoeHue BeniecTBa: aroMbl M MOJEKYJbI, UX
2.1 pazMepbl. ONBITHI, J0Ka3bIBAIOLIME JUCKPETHOE CTPOECHHE
BEIIIECTBA
2
JBmwxenue yactui] BemiecTtBa. CBs3b CKOPOCTH
2.2 JBW)KCHUST  YacTHULl C  TeMIeparypod. bpoyHoBckoe
nBIKeHue, 1uddy3us
2.3 BzaumoneiicTBre YacTUIl BEIIECTBA: MPUTSHKEHUE U




OTTAJIKUBaAaHHUC

AFpeFaTHBIe COCTOsIHM BCHICCTBA: CTPOCHHE TI'a30B,

KUIKOcTeH W TBEPABIX  (KPUCTAUNIMYECKHX)  Tell.

2.4 BzanmocBs3p MeXIy CBOWCTBAMH BEHIECTB B Pa3HbBIX
arperaTHplX COCTOSHUSAX W HUX ATOMHO-MOJIEKYJSIPHBIM
CTPOEHUEM

2.5 Oco0eHHOCTH arperaTHbIX COCTOSIHUM BOJIbI

[IpakTnueckue paboThI:
Onenka juamerpa aromMa METOAOM pSJIOB  (C
HCIIOJIb30BaHUEM (QoTOorpaduii).
2.6 OnbITel MO0 HAOMIONEHUIO TEIJIOBOTO PAaCIIUPEHHUs

ra3os.
OnbiTBl 1O OOHApyXeHHIO  JEHCTBHA  CHII

MOJIEKYJISIPHOTO TTPUTSAKEHUS

JIBVDKEHUE U B3AUMOJENCTBUE TEJ

11 MexaHnueckoe JIBUKCHHUE. PaBHOMepHOE 51
' HEPAaBHOMEPHOE IBUJKECHUE
32 Cxopocte. CpenHsisi CKOPOCTb NPU HEPABHOMEPHOM
' JBUKEHUU. Pacuér myTu U BpeMEHU JABMXKEHUS
SBnenue unHepuuu. 3akoH MHepuuu. B3aumoneiicTBue
33 TeJl KaK NPUYMHA U3MEHEHMsI CKOPOCTU JIBUKEHMS TEIl.
Macca kak Mepa HUHEPTHOCTH Teja
14 [InotHocts  BemectBa.  CBfA3b  IJIOTHOCTH  C
' KOJIMYECTBOM MOJIEKYJ B €IMHUIIE 00BbEMa BellecTBa
3.5 Cuna xak XapakTepUCTHUKA B3aUMOAECHCTBHS TEN
16 Cuna ynpyroctu u 3akoH I'yka. M3mepeHue cuisl ¢
' IIOMOIIBIO TMHAMOMETPA
37 SBnenue TAroreHusa u cuna tskectd. Cuna TshKecTu
' Ha JIpyrux miaHerax. Bec tena. HeBecomocTh
33 Cuna TpeHus. TpeHHE CKONBKEHUS U TPEHUE IOKOS.
' TpeHune B Ipupoae U TEXHUKE
3.9 CrnoxeHue Cui, HampaBJIEHHBIX MO OJHOW MNPSAMOA.
’ PaBHOzAeHcCTBYIOILIAS CUIT
3.10 [IpakTrueckue paboTHI:




OnpeneneHue CKOPOCTH  PABHOMEPHOTO  JABHKCHUS
(mapuka B KHIKOCTH, MOJEIH  JIEKTPHUECKOTO
aBTOMOOWIST W Tak jganee). OmnpenelneHne cpeaHen
CKOPOCTH CKOJBXKEHHs Opycka WIM [Iapuka II0
HaKJIOHHOM  mockocTH. OrmnpeneneHne  IUIOTHOCTH
TBEPIOTO Tena. OnbITHI, JEMOHCTPUPYIOLIHE
3aBUCUMOCTD pacTsDKeHHs (nedopmaruu) npyKuHbl OT
OPWIOKEHHOW  Ccwiibl.  ONBITBI, JIE€MOHCTPUPYIOIIHE
3aBUCUMOCTD CHJIBI TPEHHUS CKOJIBKEHHS OT Beca Teja U

XapakTepa CONPUKACAIOIINXCS TIOBEPXHOCTEN

dusnuecKkue SBICHUA B IIPUPOJE: IPUMEPDI ABUKCHUSA C

3.11 Pa3IMYHBIMU CKOPOCTSIMHU B JKMBOM M HEXKWUBOW MPUPOJE,
JEICTBUE CUIIBI TPEHUSI B IPUPOJIE U TEXHUKE
3.12 TexHuueckne ycTponuCcTBa: IUHAMOMETP, MOAIIUITHUKI
JIABJIEHME TBEP/IBIX TEJIL, XKUJIKOCTEM U TA3OB
11 Hapnenne TBEpHoro tena. CrnocoObl YMEHBLICHHS WU
. YBEJIMYCHUS JABICHUS
42 JlaBrienue raza. 3aBUCHMOCTbD JaBJICHUS ra3a OT 00bEMa,
' TEMIIEPATYPBI
43 [lepenaua naBneHust TBEPABIMU TEIAMHM, KHUIKOCTIMU U
. razami. 3akoH [lackans. [THeBMaTnueckne MalHbl
3aBUCHUMOCTb  JIaBJICHHSI KMJIKOCTH OT [IIyOWHBI.
4.4 I'mapocrarrueckuii mapaaokc. CooOIarommecs CoCyabl.
['uapaBnuyeckue MexaHU3MBI
Atmocdepa 3emnn u atmocdepHoe napieHue. [Ipuunnsl
45 CYIIECTBOBaHMSA BO3IYyIIHONH 00010uku 3emiu. OmnbIT
. Toppuyemnu. 3aBUCUMOCTh aTMOC(HEPHOTO JABJICHUS OT
BBICOTBI HaJl YPOBHEM MOpsI
46 Wzmepenue armocepHoro masnenus. IlpubGopsr mis
. H3MepeHus aTMOC(EepHOro AaBlIEHUS
JlelicTBue XUAKOCTH W ra3a Ha IOIPYyKEHHOE B HHX
4.7 Teso. BelTankuBatomas (apxumenoBa) cuija. 3aKOH
Apxumena
4.8 [LnaBanue ten. Bo3ayxomnaBanue




4.9

[IpakTuueckue paboTHI:

HccnenoBanne 3aBUCUMOCTH Beca Tejla B BOJAE OT
0o0béMa MOTPYXKEHHOW B KHUJIKOCTH YacTH Tena.
Omnpenenenne BBITAIKUBAIOIIEH CHUIIBL, IEHCTBYIOIIEH Ha
TEN0,  TOrpyXkEHHOE B  KUAKOCTb.  [IpoBepka
HE3aBUCHMOCTH BBITAJIKUBAIOLIEH CUIIBI, JEHCTBYIOLICH
Ha TeJI0 B JKUAKOCTH, OT Macchl Tena. OIBITHI,
JEMOHCTPUPYIOIME  3aBUCUMOCTb  BBITAJIIKMBAIOLIEH
CHUJIBI, JEUCTBYIOIIEH Ha TEJO B JKUIKOCTH, OT 00BEMA
MOrPYKEHHON B ’KMJIKOCTb YaCTH T€JIa U OT IUIOTHOCTH
KUJKOCTH. KoncTpynpoBanue  apeomerpa WM
KOHCTPYUPOBaHUE  JIOAKM U OmpenerncHue  e€

IrPy30H0ABbEMHOCTH

4.10

dusznyeckue SABJICHUA B mpupoxac: BJIUSAHUC
aTMOC(bepHOFO JaBJICHHA Ha JKMBOM OpraHusMm, IJjIaBaHUuC

pBIO

4.11

TexHudeckue ycTpOHCTBAa: COOOLIAIOIIUECS COCYIBI,
YCTPOMCTBO BOAONPOBOJA, TMIPABINYECKUN IIpeEcCC,
MaHOMETp, OapoMeTp, BbICOTOMEp, MOPIIHEBOM Hacoc,

apeomerp

PABOTA, MOITHOCTD, SHEPT'UA

5.1 MexaHnuueckas pabora
52 Mexanndeckas MOIIHOCTD
53 [IpocTthie  MexaHW3MBL: pbluar, OJOK, HaKJIOHHAas
' IJIOCKOCTh. [IpaBuiio paBHOBECHS pblyara
54 [IpumeneHne npaBuiIa paBHOBECHS phlyara K OJIOKy
«3omoroe  mpaBuso»  MexaHuku.  KoapdunueHt
5.5 IIOJIE3HOTO IEUCTBUS MEXaHU3MOB. [IpocThie MexaHU3MBI
B OBITY U TEXHUKE
5.6 [ToTennmanpHas SHEPTUN TeJa, MOAHATOTO Hal 3eMIIEH
5.7 Kunernueckas sneprus
53 [Tonnass mexaHwudeckass >HEprusi. 3aKOH W3MEHEHHUS U
' COXpaHEHUsI MEXaHUYECKOW SHEPTUn
5.9 [IpakTrueckue paboTHI:




Omnpenenenue  paboOTbl  CWIbl  TpPEHHA  IIpU
PaBHOMEPHOM  JBI)KCHMM Tejla 110 TOPU30HTAJIbHOU
NOBEPXHOCTH. MccienoBanue ycnoBuii paBHOBECHS pblyara.
N3mepenune KII/] HaknonHoM minockoctu. M3ydyeHne 3akoHa

COXpaHCHUA MEXaHHMYISCKOU OHCPIrun

dum3nyeckne SABIEHHSA B OpupoaAc: pblUaru B TEIC

5.10
YeJ0BeKa
TexHu4yeckre yCTpPOMCTBA: pblYar, IIOABWXKHBIA U
5.11 HETIOBM)KHBIA OJIOKH, HAKJIOHHAS TUIOCKOCTH, MPOCTHIC
MEXaHU3MBI B OBITY
8 KUIIACC
Kox
Kon
pasae IIpoBepsieMble 371eMEHTBI COCPKAHUS
3J1eMeHTa
a
TEIIVIOBBIE ABJIEHUA
OcCHOBHbBIE  TOJIOKEHUSI  MOJIEKYJIIPHO-KMHETUYECKON
TEOpUM CTpOEeHUs Bemecrsa. Macca U pa3mepsl
6.1
MosieKya.  OmbITel,  MOATBEP)KIAIOIIME  OCHOBHBIE
IOJIOKEHUS] MOJIEKYJIIPHOKUHETHUECKOM Teopun
Mopenu  TBEPAOro, JKUAKOTO W Ta3000pa3HOro
6.2 cocrossiHuil BemecTBa. Kpucrammmueckue U amopgHbIe
Tena
6 OObsicHeHHE CBOWCTB Ta30B, )KUIKOCTEH M TBEPABIX TEI
6.3 Ha OCHOBE TMOJOKEHUH MOJIEKYJIIPHOKMHETUYECKON
TEOpUHU
6.4 CmaurBaHve U KalWUISIPHbIE SIBICHUS
6.5 TemtoBoe paciupeHue u cxarue
Temneparypa. CBsi3p TeMmmeparypel €O CKOPOCTBIO
6.6
TEIUIOBOTO JIBUYKEHUSI YACTHIL]
Buytpennsist sneprus. CriocoObl U3MEHEHUs! BHYTpEHHEH
6.7
SHEPIuu: Terionepeaaya u COBEpIICHUE padOThI




Buapl Teronepenayu: TEMIOMPOBOIHOCTh, KOHBEKIIHS,

6.8
W3ITy4yeHue
KomuuectBo  TemoTel.  YienmpHash — TEMIOEMKOCTH
6.9
BEIIECTBA
TermmooOMeH U TemjaoBO€ paBHOBECHE. YpaBHEHHE
6.10
TEIUIOBOTO OanaHca
611 [InaBneHue u OTBEpACBaHNE KPUCTATUIMUECKUX BEIIECTB.
' VYnenbHast Ter0Ta IIaBIeHUs
[TapooOpazoBanne u  kKoHAeHcanus.  VcmapeHnue.
612 Kunenue. VYnenbHas  Temigora  mapooOpa3oBaHMs.
' 3aBUCHMOCTh TEMIEPATyphbl KHUIIEHUS OT arMochepHOro
JABJICHUS
6.13 Bnaxnocts Bo3nyxa
6.14 DHeprus TOIUIMBA. YIeJIbHAs TEIJI0Ta CrOpaHus
[Ipunnuner  padorsl  TemnoBbix — aurareneit  KIT/]
6.15 TEIJIOBOIO JBUTrareisl. TeIIOBbIE ABUTATEIU U 3alllyTa
OKpYXaloIlen cpeibl
3aKOH COXpaHEHHUS U MPEBPAIICHHS SHEPTUHU B TEILIOBBIX
6.16
npoiieccax
[IpakTrueckue paboTHI:
OnpiTbl 1O OOHApYKEHUIO  ACHCTBHS  CHII
MOJIEKYJISIPHOTO MPUTSIKCHHUS.
OnpITHl MO BBIPALMBAHUIO KPHUCTAJIIIOB MOBapEHHOM
COJIM MJTU caxapa.
OneITel MO HAOMIONEHUIO TEIUIOBOTO PACIIUPEHUS
6.17 ra3oB, JKUAKOCTEN U TBEPABIX TEINl.

Omnpenenenne 1aBiIeHUs BO3IyXa B OaJIOHE IITIPHUIIA.

OnbIThl, AEMOHCTPUPYIOIINE 3aBUCHMOCTH JIaBJICHUS
BO3/IyXa OT €ro 00bEéMa U HarpeBaHUs WU OXJIAXKICHUS.

[IpoBepka runoressl JUHEMHON 3aBUCHUMOCTH JIJIMHBI
CTONOWKA IKUJIKOCTH B TEPMOMETPHYECKOW TPYyOKEe OT

TEMIIEPATYPHI.




HabGmronenre n3MeHeHusi BHYTPEHHEH YHEPTUU Telia B

pe3ysIbTare TCIIONCPCAaIN U pa6OTBI BHCIIHHUX CHIJI.

HccnenoBanue SBJICHUSA TEII00OMEHA npu

CMEIIMBAHNUU XOJOIHOW U TOPSIYEil BOJIBI.

OHpG}ICJ’IeHI/Ie KOJIM4YCCTBA TCIUIOTBI, ITOJIYYCHHOI'O

BOHOﬁ Ipu TEIJI000MEHE C Harp€TbiM MCTAJUINYCCKHUM

LUTAHIPOM.

Omnpenenenre yaeapHON TEMIOEMKOCTH BEILIECTBA.
HccnenoBanue npouecca UCIAPEHHUS.
OmnpeneneHne OTHOCUTENBHON BIaXXHOCTH BO3YyXa.

OHpCI[CJ'IeHI/IC YHCHLHOﬁ TCIJIOTHI IJIABJICHUSA JIbAA.

6.18

@dusnueckue SBICHUS B MPHUPOJE: IOBEPXHOCTHOE
HATSDKEHUE W KAaNWUIApHBIE SBJICHUS B TPHUPOJE,
KpUCTAJUTBI B pupoe, uainydenue ConHia, 3aMep3anue
BOIOEMOB, MOPCKHE OpHU3bI; 00pa3oBaHUE POCHI, TYMaHa,

HWHES, CHera.

6.19

TexHuyeckue  yCTpOMCTBA:  KallWUISPBI, IPUMEPHI
HCIIOJIb30BaHUsl KPUCTAJUIOB, JKUIKOCTHBIM TEPMOMETD,
JAT4UK TEMIEparypsl, TEPMOC, CHUCTEMa OTOIICHUS
JIOMOB, THUIPOMETpPBI, IICUXPOMETp, IapoBas TypOWHa,

ABUTaTCJIb BHYTPCHHECTO CropaHus.

OJIEKTPUYECKHE 1 MATHUTHBLIE ABJIEHUA

7.1

3J'ICKTpI/I3aI_II/I$[ TCII. I[Ba poaa SJICKTPUICCKUX 3apsAa0B

7.2

BzaumoneiictBue 3apsokeHHbIX Tel. 3akoH Kymona
(3aBUCHUMOCTH CHJIBI B3aMMOJACHUCTBUS 3apsIKEHHBIX TeEI

OT BEJIMUYMHBI 3apsI0B U PACCTOSIHUS MEKIY TEJIaMHU)

7.3

Onexrpuueckoe none. Hanpssk€HHOCTD IEKTPUYECKOTO
nosig. IIpyHoun cynepno3suuuu 3JIeKTpUYECKUX IOJIeH

(Ha KaueCTBEHHOM YPOBHE)

7.4

Hocutenn »snexTpuueckux 3apsoB. JIEMEHTapHBIN
anekTpudeckuii 3apsa. Crpoenue aroma. [IpoBomHUKHN U

JUBJICKTPUKHU




7.5 3aKOH COXpaHEHHS IICKTPUUYECKOro 3apsiaa
6 ONeKTpUYeCKUH  TOK.  YCIOBHSL  CYLIECTBOBAHMUS
' ANEKTPUYECKOTO TOKA. VICTOYHUKH MOCTOSTHHOTO TOKa
[elictBus IEKTPUUYECKOTO TOKa (Temosoe,
7.7 XMMHYECKOE, MarHUTHOE). OJEKTPUYECKUH TOK B
KUIKOCTSIX U razax
- Onektpudeckass 1enb. Cunma Toka. DJIEKTPUYECKOE
' HaIpsiKeHUE
79 CornpoTuBiieHHE TTPOBOAHUKA. YIEIHHOE COMPOTUBIICHUE
' BEIECTBA
7.10 3akon Oma 115 yyacTKa 1enu
[TocnenoBarenpHOE W MapajljieIbHOE  COCIUHEHHE
7.11
MIPOBOJTHUKOB
PaGora u MOIIHOCTH JIEKTPUYECKOTO TOKA. 3aKOH
7.12
Hxoynsa — Jlenua
13 DJEKTpUUYECKHE IEMU W TMOTPEOUTENN AJICKTPUICCKON
. sHeprun B ObITy. KopoTKoe 3ambIkaHue
ITocrosiHHble MarHuThl. B3auMoaelcTBUE MOCTOSHHBIX
7.14
MarHuTOB
7 1s MaruuTtHOe Tm0J7€. MarHuTHoe ToJe 3eMJId U €ro
. 3HaYeHUE IS )KU3HU Ha 3emIie
716 OmneIT Opcrena. MarouTHoOE 1oJ€ 3IEKTPUUECKOTO TOKA.
. [IpuMeHeHne PIEeKTPOMAarHUTOB B TEXHUKE
JlelicTBE MAarHWTHOTO IIOJISI HA MPOBOAHUK C TOKOM.
717 DNEeKTPOJIBUraTeNlb MOCTOSTHHOTO TOKa. Mcrmonb3oBaHue
' AJIEKTPOABUTATEIE B TEXHUYECKHUX YCTPOMCTBAX M Ha
TpaHCIopTe
OnbiTel  @apaned.  SBneHne  3JIEKTPOMArHUTHOM
7.18
nHaykuuu. [Ipasuno Jlenna
719 DJIeKTpPOreHeparop. Crioco0mr MOJTy4YEeHUS

BHeKTqueCKOﬁ OHCPI'UM. BHCKTpOCTaHLII/II/I Ha




BO300HOBJIIEMBIX HCTOUHUKAX OHEPIrun

7.20

[IpakTueckue padbOThI:

OnbITel MO HAOTIONCHUIO JIEKTPU3AMH TEJ WHIyKIIUEH
U MIPU CONPUKOCHOBEHUH.

UccnenoBanne JeWCTBHUS 3IEKTPUUYECKOTO TMOJIS  HA
MIPOBOJTHUKH U JTUAJICKTPUKHU.

CbOopka u mpoBepka pabOTBI DIEKTPUUYECKON IEMU
MOCTOSSHHOTO TOKA.

N3mepenue u peryiupoBaHue CUJIbI TOKA.

N3mepenune u perynupoBaHue HAPSHKCHHUS.
HccnenoBanue 3aBUCUMOCTH CHIIBI TOKA, HIIYIIETO Yepes
pEe3UCTOpP, OT CONPOTHUBIICHUS PE3UCTOpPA U HANPSHKEHUS
Ha pe3HucTope.

OMBITHI, JEMOHCTPUPYIOITUE 3aBUCHMOCTD
ANEKTPUYECKOTO COMPOTHUBICHUS TPOBOJHHUKA OT €ro
JUTUHBI, TUTOILAIA MOMEPEYHOT0 CEYEHHUs U MaTepuania.
[IpoBepka mpaBuiia CIOXKEHHS HalpsSOKEHUH NpU
MOCJIEI0BATEILHOM ~ COCAMHEHUU JBYX PE3UCTOPOB.
[TpoBepka mpaBuia s CUIbI TOKA MPHU HapaJieTbHOM
coemMHEHUH  pe3uctopoB.  OmpeneneHue  pabOTHI
JNEKTPUYECKOTO TOKa, MIAYIIET0 Yepe3 Ppe3ucTop.
OmpeneneHde  MOIIHOCTH  AJIGKTPUUECKOTO  TOKa,
BBIJIENIAEMOM Ha pe3ncTope. MccienoBanue 3aBUCUMOCTH
CUJIBI TOKa, MAYIIEr0 YEepe3 JIAMIIOUKY, OT HampsHKeHUs
Ha Hel. Onpenenenune KIIJI narpesarens. MccnenoBanue
MarHMTHOTO B3aMMOJCHCTBUS MOCTOSHHBIX MarHUTOB.
N3yuenne MarHUTHOTO TOJISl TOCTOSTHHBIX MAarHUTOB MPHU
ux oObeauHEeHWHW ©  pasdeneHuu. VcciaemoBanue
JEUCTBHUS ANIEKTPUUECKOIO TOKA HA MAarHUTHYIO CTPEJKY.
OnpIThl,  JI€MOHCTPUPYIOIIUE  3aBUCUMOCTb  CHJIBI
B3aUMOJICHCTBHS KAaTYIIKH C TOKOM M MarHuTa OT CHJIbI
TOKa M HampaBleHHs] TOKa B Karymke. l3yuyeHue

ﬂeﬁCTBHﬂ MAardiuTHOIO II0JId Ha IIPOBOAHHK C TOKOM.




KoucrpyupoBanue u W3y4YCHHUE paboThI
3JIEKTPOIBUTATEIIS. H3mepenue KIIg
ANEKTPOABUTATEIBHON YCTaHOBKH. OnbIThI o
HCCIIEIOBAHUIO SIBJIEHUS DJIEKTPOMATHUTHON MHIYKIUU:
HCCIIEIOBAHNE W3MEHEHUW 3HAYECHHS W HaIpaBJICHUS

HMHAYKIOUOHHOI'O TOKa

dusznueckue SBICHHS B TPHPONAE: DIEKTPUUYECKHUE
sSBeHUsT B  arMmocdepe, INEKTPUUYECTBO  HKHUBBIX
7.21 OpPraHM3MOB, MarHUTHOE ToJie 3eMid, Apeld MOIIOCoB,
pOJIb MAarHUTHOTO TOJIS JIS ’KU3HU Ha 3emJie, MOIsPHOE

CHUAHUC

TexHu4yeckue yCTPOMCTBA: IIIEKTPOCKOI, aMIIEpMETP,
BOJITMETP, PEOCTAT, CYETUMK DIEKTPUUYECKOM SHEPIruH,

QJICKTPOOCBCTUTCIILHBIC HpI/I60pBI, HarpeBaTCJIbHLIC

722 ANEKTPOTIPUOOPHI (mpumepsr), ANEKTPUYECKUE
MPEAOXPAHUTENN, DJIEKTPOMArHUT, 3JIEKTPOJBUTATEIb
MMOCTOSTHHOTO TOKa, TeHEePaTOp MOCTOSTHHOTO TOKa
9 KJIACC
Kon
pasnen Konx anemenrta [IpoBepsiemble 2EMEHTBI COIEPKAHUS
a
MEXAHUWUYECKUE SABJIEHUA
g1 Mexannueckoe JABMKEHHE. MarepuanbHas —TOYKA.
' Cucrema orcuéra
8.2 OTHOCUTENBLHOCTH MEXaHUYECKOTO IBUKEHUS
8.3 PaBHOMEpHOE IPSIMOJIMHEWHOE JBUKEHUE
s HepaBnomepnoe MPAMOJIMHENTHOE JIBUKCHHE.
8.4 Cpennsis ¥ MIHOBEHHass  CKOpPOCTb  Tela  NpH
HEPaBHOMEPHOM JBHKEHUU
g5 Yckopenue. PaBHOyCKOpEeHHOE MIPSMOJIMHENHOE
' JIBUYKEHUE




8.6 CBobOoxnoe nageaue. OusITel [ammnes
PaBHOMepHOE nBMX’eHHE TIO OKpYXHOCTH. Ilepuon u
8.7 yactota oOpamieHus. JIuHeliHas W yrioBas CKOpOCTH.
LleHTpOCTpEMUTENBHOE YCKOPEHHE

8.8 ITepBb1it 3akoH HproToHA

8.9 Bropoii 3akon HeroToHa

8.10 Tpetuit 3akon HeroToHa

8.11 [IpuHIHUI Cyneprno3uIy CUII

8.12 Cuna ynpyroctu. 3akoH ['yka

¢ 13 Cuna TpeHuMs: cuJa TpPEHUS CKOJBXKEHUS, Ccuia
. TPEHUS NOKOS, APYTUe BUIbI TPEHHUS

S 14 Cuna TsKECTM M 3aKOH BCEMHUPHOIO TATOTEHUS.
' Yckopenue cBOOOIHOTO MaIeHUS

%15 JBuxenne  maHer  Bokpyr  Comuuma.  Ilepsas
. KOCMMYECKasi CKopocTb. HeBECOMOCTh M neperpys3ku

%16 PaBHOBecue MarepuanbHO TOUKH. AOCOTIOTHO TBEPIOE
' TEJIOo

217 PaBHOBecue TBEPIOro Tena € 3aKPEIUIEHHOM OCBIO
' BpaieHus. MomeHT cuibl. LleHTp TskecTn

8.18 Nmmnynbsce Tena. MI3Menenue ummynsca. Mmmynsc cuibl

8.19 3aKOH COXpaHEHUS UMITYJIbCa

8.20 PeakTuBHOE ABMXKECHUE

8.21 Mexanudeckas paboTa ¥ MOIITHOCTh

82 PaGota cun TsKecTH, ympyroctd, TpeHus. CBs3b
' SHEPTUU U paboThI

823 [loreHuunanbHast dSHeprus Teda, MOAHATOTO Haj
' MIOBEPXHOCTHIO 3eMIIH

8.24 [ToTeHmanbHast SHEPrUs CKATOU MPYKUHBI

Kunernueckass sHeprus. Teopema O KHHETHYECKON
8.25
SHEPTUU
8.26 3aKOH COXpaHEHUs] MEXaHUYECKOM 3HEepTUn
827 [TpakTudeckue pabOTHI:

Omnpenenenue cpeaHeil CKOPOCTH CKOJBKEHHUs Opycka




WIA JBWKCHUS IIApUKa TI0 HAKJIOHHOW TUTOCKOCTH.
OmnpeneneHue yCKOpeHHUs Tejia MpHU PaBHOYCKOPEHHOM
JBY)KEHUH 110 HAKJIOHHOW TUTOCKOCTH.

HccnenoBanue 3aBUCHUMOCTH IyTH OT BPEMEHHU IpH
PaBHOYCKOPEHHOM JIBUKEHUH 0€3 HauaJbHOU CKOPOCTH.
[TpoBepka TrUMOTE3bI: €CIAM MpPHU PABHOYCKOPEHHOM
JBIKEHUHM 0€3 HAdaJbHOW CKOPOCTH MYTH OTHOCSITCS
KaK psAa HEYETHBIX 4YHCEN, TO COOTBETCTBYIOIIME
MIPOMEKYTKH BPEMEHHU OIMHAKOBEI.

HccnenoBanue 3aBUCUMOCTH CHJIBI TPEHUS CKOJIbKEHUS
OT CWIbl HOpMallbHOrO JaBieHus. OnpenencHue
ko3¢ ¢uIeHTa TpeHus CKoibxkeHus. OnpeneneHue
KECTKOCTU TpyKUHBL. OmpeneneHue pabOThl CHIIbI
TPeHUsT TIpU PaBHOMEPHOM JIBXKEHHU Tela IO
rOpU30HTaJbHOW TNoBepxHOCTU. OmnpeneneHue padOThI
CHJIBl  YOPYrocTH  Npu  moabéMe  rpy3a C

HCIIOJIB30BAHUEM HEIMOABHIXHOI'O M ITOABUKHOT'O OJIOKOB

duznyeckre IBICHUS B npupoac: NMPHUIIMBBI U OTJIIMBBI,

8.28 JIBkeHue TuiaHeT CONHEYHON CHUCTEMBI, PEaKTUBHOE
JIBIDKEHUE KUBBIX OPTAaHU3MOB
220 TexHu4yeckue  yCTPOMCTBA:  CHUIOMETP,  JAaTYUKHU

MMOJIOXKCHUS, PACCTOAHUSA U YCKOPCHUS, PAKCTBI

MEXAHWYECKUE KOJIEBAHMA 11 BOJIHBI

KonebarensHoe JABMKCHHC. OcHOBHBIE XapaKTCpUCTUKHU

> KOJICOAHUIA: TIEPHO/I, YaCTOTA, AMILUTHTYAA
02 Marematnueckui u IIPYKUHHBIN MAasITHUKU.
' [TpeBpartiieHre SHEPrUn Npu KosieOaTeIbHOM ABHKECHUN
93 3aryxarone KkojeOaHus. BbIHYXJIeHHbIE KoieOaHus.
' Pe3onanc
Mexanndeckue BosHbL. CBONCTBA MEXaHUYECKHUX BOJIH.
94 IIpononbHble M nonepedHble BOJIHBL. JlJIMHA BOJHBI U
' CKOPOCTh €€ pacnpocTpaHEHHs. MexaHUYeCKHUE BOJIHBI
B TBEPZIOM TeJI€, CEHCMUYECKUE BOJIHBI
9.5 3ByK. [ poMKOCTb 1 BbICOTA 3ByKa. OTpakeHHE 3ByKa




9.6 Wn¢pa3Byk 1 yapTpa3Byk
[TpakTrueckue pabOTHI:
Omnpenenenne 4YacTOoThl W mepuoja  KoneOaHUi
MaTeMaTHYEeCKOrO MasTHHKA.
Omnpenenenne 4YacTOThl W mepuoja  KoneOaHui
MPY>KHHHOTO MasTHHUKA

97 HccnenoBanne 3aBUCHMOCTH TepHoAa  KoJjeOaHWi

' MOJBEIIICHHOTO K HHTH Tpy3a OT JJIMHBI HHTH.
HccnenoBanne 3aBUCHMOCTH TepHoAa  KoJjeOaHUi
NPY)KHHHOTO MasTHHKAa OT Macchl Tpy3a. [IpoBepka
HE3aBUCUMOCTH nepuona KoJIeOaHu rpy3a,
MOJIBEIIICHHOTO K HUTH, OT MAacChl Ipy3a M KECTKOCTH
npyXuHbIL. MI3MepeHne yckopeHus CBOOOIHOTO MaeHUs
@duzuvecKue SBICHUS B MPUPOJEC: BOCIHPHUITHE 3BYKOB

9.8 KUBOTHBIMH, 3€MJICTPSICEHUE, CEHCMUYECKHE BOJIHBI,
IyHAMH, 3XO

99 TexHUUeCcKHEe YCTPOWCTBA: HXOJOT, HCIIOIb30BaHUE

YABTPa3ByKa B ObITY U TEXHUKE

SJIEKTPOMAT'HUTHOE [IOJIE U JIEKTPOMAI'HUTHBIE BOJIHBI

10.1

DONEeKTPOMarHuTHOE IMoJjie. DJIEKTPOMAarHUTHbIE BOJIHBI.

CBoiicTBa SJICKTPOMAIrHUTHBIX BOJIH

10.2 IlIxana >71€KTPOMArHUTHBIX BOJIH
103 OnexTpomarHuTHas mnpupona csera. CKOpOCTb CBeTa.
' BonHoBeIe cBOMCTBa cBETA
10 [TpakTndeckue pabOTHI:
10.4 WN3yueHue CBOWCTB 3JIEKTPOMAarHUTHBIX BOJH C
MTOMOIIIbI0 MOOWIIBHOTO TeleoHa
dusuyeckue sBIECHUS B TNpUpoe: OUOJOTHYECKOE
10.5 IEUCTBUE BUJIIMOTO, yABTPahuOIETOBOTO u
PEHTTEHOBCKOT'O U3JIy4EHUN
10.6 TexHnueckue YCTpOWCTBA: HCIIOJIb30BaHUE
' ANIEKTPOMArHUTHBIX BOJIH JJIS1 COTOBOM CBSI3U
CBETOBBIE ABJIEHUA

11

11.1

JIyquaﬂ Mozelb cBeTa. ICTOUHUKH cBeTa




11.2

[IpssMonuHEHOE pacIIpOCTPAHEHHUE CBETA

OTtpaxenue cBerta. [Imockoe 3epkano. 3aKOH OTpakKeHHsI

11.3
CBeTa
14 [Ipenomnenue cBera. 3akoH IPETOMJICHUS CBETa.
. [TonHOE BHYTpEHHEE OTpaKEHHE CBETa
11.5 JInnza. Xop jtydeil B JIMH3E
116 OnTuueckast cuctema Qoroarnmnapara, MUKPOCKONA U
' TeJecKorna
17 Ima3 kak onTuyeckas cuctema. biauzopykocTts u
' JTATbHO30PKOCTh
18 Pasnoxxenue 6enoro ceera B criektp. OnbiTel HptoToOHA.
' CrnoxeHue crekTpajabHbIX IIBETOB. [{ucnepcus ceta
[TpakTuueckue pabOTHI:
HccnenoBanue  3aBUCHUMOCTH — yIvla  OTPaKE€HUS
CBETOBOI'O JIyya OT yIJla IaJIeHHs.
W3yueHne xapakTepUCTHK M300paKeHUs MPEIMETa B
IJIOCKOM 3€pKalle.
HccnenoBanue 3aBUCUMOCTH yIla IPEJIOMIICHUS
CBETOBOIO Jy4a OT yIVIa MAaJEHUS Ha I'PaHUIE «BO3AYX —
11.9 CTEKJIION.
[Tonydyenne n3zo0pakeHH ¢ TOMOLIbIO cOOMparoLIei
JIMH3BL.
Onpenenenne (HOKYCHOTO PACCTOSHHS U ONTUYECKOM
CWJIBI COOMPATOIIEH JTNH3EI.
OnBITHI 1O Pa3NOKEHUIO OETIOTO CBETA B CIEKTP.
OmnBITHl 1O BOCHPHUSATHIO LBETA MPEIMETOB IMPH UX
HAOJIOIEHUH Yepes3 [IBETOBbIE (DUITBTPHI
duznueckue sBICHUS B npupone: 3arMenus ConHIa U
11.10 JlyHbI, 1IBE€TA TEJ, ONTHYECKHE SIBICHUS B aTMocdepe
(uBet Heba, pedpakius, pagyra, MUPax)
T TexHuueckue YCTpOICTBa: OYKH, MIEePUCKOTI,
' ¢doroarmapar, ONTHYECKUE CBETOBOJIBI
. KBAHTOBBIE ABJIEHUA
12.1 Omnbitel Pesepdopna u 1utanerapHass MOIENb aToMa.




Mopnens aroma bopa

HCHYCKaHI/Ie U IIOITIOIICHHME CBETA aTOMOM. KBaHTHI.

122 JInnenyarsie CIIEKTPBI
12.3 PagnoaktuBHOCTB. Asb(da, 6eTa- 1 TaMMa-u3ITydeHHs
124 Crpoenne aromHoro snpa. Hykimonnas wmozens
' aTOMHOTO sipa. M30Tonsl
15 PannoaktuBHble mpeBpamenus. llepuon momypacmana
. aTOMHBIX sJIEP
126 SnepHble peakunu. 3aKOHBI COXpaHEHMsI 3apsiA0BOTO U
' MacCOBOTI'0 YHCeN
12.7 OHeprus CBA3M aTOMHBIX sifiep. CBs3b Macchl U SHEPTUU
128 Peakuuu cunresa u nenenus saep. Mcrounuku sueprun
. Connua u 3BE37
129 Slnepnas  osHepreruka. JleHCTBHE  paJMOAKTUBHBIX
' U3JTyYEHUH Ha KUBbIE OPraHU3MBI
[IpakTnueckue paboOTHI:
HaGmrofeHrne CIJIOMIHBIX M JMHEWYaThIX CIIEKTPOB
U3ITy4YEeHUsl.
12.10
HccnenoBanue TPEKOB: M3MEPEHHE HHEPTUU YaCTHILIBI
10 TOPMO3HOMY ITyTH (110 poTorpadusim).
W3mepenue paanoakTuBHOToO poHa
dusnyeckue SABICHUS B IPUPOJE: €CTECTBEHHbBIN
paZvoaKTUBHBIN ¢oH, KOCMHYECKHE Ty4H,
12.11 PaJUOAKTUBHOE H3JIyYEHUE IPUPOIHBIX MUHEPAJOB,
JICHCTBUE DPAJAMOAKTUBHBIX H3JIy4YeHUHM Ha OPraHU3M
4eJI0BEKa
1212 TexHuueckue YCTpOMCTBa: CIEKTPOCKOII,

VHIUBUYaJIbHBINA JO3UMETP, kKamepa Bunbcona




IPOBEPSIEMbBIE HA OI'D 110 ®U3UKE TPEBOBAHUS K
PE3YJIBTATAM OCBOEHHS OCHOBHOM OBPA3OBATEJIBHOMN
IMPOI'PAMMBI OCHOBHOTI'O OBILIEI'O OBPA3OBAHUSI

Kon
NpoBePsSIeEMOro
TpedoBaHMS

IIpoBepsiemble TpeGOBaHNS K NMPeIMETHBIM pe3y/ibTaTaM 0a30BOro
YPOBHSI OCBOEHUSI 0CHOBHOI 00pa30BaTeIbHOIi MPOrpaMMbl
OCHOBHOTI0 00111er0 00pa3oBanusi Ha ocHoBe PI'OC

[lonumanue pomu  (QU3MKM B HAy4yHOM  KapTHHE  MMpa;
c(hopMUPOBAHHOCTHh 0A30BBIX MPEICTABICHUN O 3aKOHOMEPHOU CBSI3U
U II03HABaEMOCTH SBJICHUM NPUPOABI, O POJIM DKCIEPUMEHTA B
¢usuke, o cucremoobOpasyrouieil poau QU3NKKM B Pa3BUTHH
€CTECTBEHHBIX HAyK, TEXHHUKM U TEXHOJIOTHH, 00 3BOJIIOLHUH
¢u3nyecKux 3HaHUM U UX POJIM B LEIOCTHOM €CTeCTBEHHOHAy4HOM
KapTUHE MHUpa, O BKJaJe POCCHUHCKUX U  3apyOeKHbIX
yu€HBIX-QU3UKOB B pPa3BUTHE HayKH, OOBSICHEHHE IIPOLIECCOB

OKpYy’Karomero Mupa, pasBuTuC TCXHUKU U TEXHOIOT Ui

3HaHUS O BUAAX MaTepuM (BEIIECTBO M TOJE), O JBM)KEHUM Kak
croco0e CymecTBOBaHUS MaTepuu, 00 aTOMHO-MOJIEKYIIIPHON TEOpUHU
CTPOCHMS BEIIECTBA, O (PU3MUECKON CYLUIHOCTH SIBICHUIH MHPUPOJIBI
(MEXaHMYECKHX, TEIUIOBBIX, JJICKTPOMAarHUTHBIX U KBaHTOBBIX);
YMEHHUE Pa3jInyaTh sIBICHUS 10 OMMCAHUIO UX XapPAKTEPHbIX CBOUCTB U
Ha OCHOBE OIBITOB, JEMOHCTPHPYIOIIUX JTaHHOE (PH3HUECKOe
SBJICHHE; YMEHHE paclO3HaBaTh MPOSBICHNUE U3yUYEHHBIX (PU3NUECKUX
SBJICHUI B OKPY>KaOILEM MHPE, BBIJESIS UX CYLIECTBEHHbIE CBOMCTBA

(MpuU3HAKH)

BJ'IaI[CHI/Ie OCHOBAaMM MOHSITHHMHOIO araapara U CHUMBOJIHUYCCKOI'O
sA3bIKa (1)I/ISI/IKI/I U HCIOJIB30BAHUC UX JIA PCHICHUA y‘IG6HI>IX 3aaa4,
YMCHHC XapaKTCPHU30BaATb CBOMCTBa TCI, (bPISI/I‘IeCKI/Ie SABJICHUA H

MPOIECCHI, UCTIONB3YS (PyHITaMEHTaTbHBIC U IMITUPUICCKUE 3aKOHBI

YMeHue OIUCHIBaTh HU3YUCHHBIC CBOMCTBA TEN U (1)I/I3I/I‘-IGCKI/IC SIBJICHUA,

HCIIOJIBb3YA (bHBI/I‘IeCKI/IC BCINMYHMHBI

Bnanenne oOcCHOBaMHM METOJOB HAYYHOTO T[IO3HAHHS C YYETOM
COONFONICHHSI TIPaBWJI OE30MMACHOTO Tpy/Aa: HaONMONCHUE (HU3MUSCKHUX
SIBJICHUM:

YMEHHUE CaMOCTOATEIBHO COOMPATh SKCIEPUMEHTAIBHYIO YCTaHOBKY




W3 JIaHHOTO Habopa 00OPYHIOBaHMS MO WHCTPYKIIMU, OMHUCHIBATH XOT
OTIBITA U 3aIHUCHIBATh €TO Pe3yJbTaThl, (HOPMYIUPOBATh BBIBO/LI,
MPOBEJCHHUE MPSIMbBIX U KOCBEHHBIX U3MEPEHUN (PHU3MUECKUX BEIHUUH:
YMEHUE IUIAaHUPOBAaTh M3MEPEHMs, CaMOCTOSATEIBHO COOMpaTh
SKCINEPUMEHTAJIbHYI0 YCTAHOBKY [0 HWHCTPYKLHH, BBIYUCIATH
3HAYEHHE BEJIMYMHBI U AHAJINU3UPOBATH IIOJIYYEHHBIE DPE3YNBTAThl C
y4€TOM 3aJTaHHOM NOTPEITHOCTH PE3yJIBTaTOB U3MEPEHUH;
IIPOBEJCHUE  HECIOXKHBIX  OKCIEPUMEHTAJIBHBIX  MCCIEIOBAaHUM;
CaMOCTOSITEJIbBHO ~ cOOMpaTh AKCHEPUMEHTAJbHYI0 YCTAaHOBKY U
IPOBOIUTh  HCCIENOBAaHME IO  MHCTPYKLUH,  IPEICTaBIATH
MOJIyYeHHbIE 3aBUCUMOCTH (PU3UYECKUX BEJIMYMH B BUAE TAOIULl U
rpauKOB, YUUTHIBATh OTPEIIHOCTH, JIEJIaTh BHIBOBI 110 pe3yjibTaraM

HCCICO0OBaHUA

[lonnmanue  XapakTepHbIX  CBOMCTB  (M3MYECKHX  MoOjenei
(MaTepuasipHasi TOYKa, aOCOJIIOTHO TBEPIOE TENO, MOAETH CTPOSHUS
ra3oB, XUAKOCTEH M TBEPABIX TeJ, IUIaHETapHas MOJEIb aroMa,
HYKJIOHHasi MOJIEb aTOMHOTO $iipa) U YMEHHUE NPUMEHATh UX IS

00BbsICHEHHSI PU3NUECKUX MTPOLIECCOB

YMmeHne OOBACHATh (PM3NYECKHE MPOIECCHl W CBOMCTBA TEJl, B TOM
yuclie M B KOHTEKCTE CHUTyalUd IPAKTUKO-OPUEHTUPOBAHHOIO
XapakTepa, B YACTHOCTH, BBIABIATh IPUYNHHO-CIIEICTBEHHBIE CBS3H U
CTPOUTH OOBSICHEHUE C ONOPOI Ha U3yUYCHHbIE CBOWCTBA (PM3NUYECKUX

SIBIICHUH, (PU3UYECKUE 3aKOHBI, 3AKOHOMEPHOCTH U MOJICIIH

YMmenne pemath pacuéTHble 3amaun (Ha Oaze 2 — 3 ypaBHEHHH),
UCTIONB3ysd 3aKOHBI U (OpMYJbl, CBS3bIBalOIINE (U3NYECKUE
BCJIIMYMHBI, B YACTHOCTH, 3allMCbIBATL KpPATKOC YCJIIOBUC 3ada4u,
BBISBIISITH HEJOCTAIOIINME JaHHbIC, BHIOMPATh 3aKOHBI U (HOPMYIIBI,
HE0OXOomMMMbIe ISl €€ PEIICHHs, UCIIOJIb30BaTh CIIPABOYHBIC JTaHHBIC,
MPOBOIUTH pPacu€Thl U OLEHUBATh PEATUCTUYHOCTH MOIYyYEHHOTO
3Ha4YeHUS (PU3MUECKON BEIMUYUHBI; YMEHHUE OMPEACNATh Pa3MEPHOCTD

(1)H3HHGCKOﬁ BCINYHNHBI, HOqueHHOﬁ IIpHu PpCHICHHUH 3aJa9u

YMeHHE  XapaKTepU30BaTh MPUHLMUIBLl JEHCTBUS TEXHUYECKHUX
YCTPOICTB, B TOM 4YHUCJIE€ OBITOBBIX NPUOOPOB, U MPOMBIIUIEHHBIX
TEXHOJOTMYECKUX IPOLECCOB 10 UX OMUCAHUIO, UCIIONIB3Ysl 3HAHUS O

CBOWCTBaX (M3MUECKUX SBICHUH H HEoOXomumble (Qu3mueckue




3aKOHOMEPHOCTH

10

YMeHue HUcCronb30BaTh 3HAHUS O (U3MUECKUX SBICHUAX B
NOBCEAHEBHOM O KM3HM Juid obOecriedeHus: 0€30MacHOCTH  MpHU
oOpamieHun C¢  OBITOBBIMM ~ HpuOOpaMH M TEXHUUYECKUMU
YCTPOWCTBAMM, COXpPAHEHHs 3[0POBbS M  COOJIOACHHS HOPM
9KOJIOTUYECKOTO TIOBEJEHUS B OKpY)Kalolled cpene; MOHUMAaHUE
HEOOXOIMMOCTH MPUMEHEHUS TOCTHKEHUN (PU3UKU M TEXHOJIOTHH JUIs

panuoOHaJIBbHOI0 MPUPOAO0IIOIb30BaHUA

11

OnelT moucka, npeoOpa3oBaHHsl W MpeAcTaBiIeHUs HHGOpMaUU
dusnyeckoro COZEpKaHUs C UCIIOJIb30BaHUEM
MH(GOPMAITMOHHO-KOMMYHHKATUBHBIX TEXHOJIOTUH; YMEHUE OLIEHUBATh
JIOCTOBEPHOCTh MOJYYEHHOW HMH(OpMAMM HAa OCHOBE HMEIOIIMXCS
3HAHUWA W JOTIOJIHUTEIbHBIX MCTOYHUKOB; YMEHHUE HCIIOJIb30BaTh IPU
BBIMOJIHEHUH YYeOHBIX 3aJaHUi HAay4YHO-TIOMYJIAPHYIO JIUTEpaTrypy
(bu3nyecKoro coaepxaHus, CIPABOYHbIE MaTepUajbl, PECypChl CETU
WntepHer; BiageHue 0a30BbIMM  HaBBIKAMH  NPeOOpa30OBaHUs
uHbOpMaM U3 OJHOW 3HAKOBOM CHUCTEMBI B JIPYryl0; YMEHHE
co3JaBaTh COOCTBEHHbIE NHCbMEHHbIE M YCTHBIE COOOILEHHS Ha

OCHOBC I/IH(l)OpMaHI/H/I 13 HECKOJIBKUX HCTOYHUKOB




INEPEYEHD 2JIEMEHTOB COAEPKXAHUA, IIPOBEPAEMbBIX HA OI'D

11O ®U3UKE
Kon IIpoBepsieMblii 3JIeMeHT coep:KaHUS
1 MEXAHUWYECKUE ABJIEHUA
. Mexanuueckoe JABW)KeHHE. MarepuanbHas Touyka. Cuctema  oTcuéra.
' OTHOCHTENTHLHOCTD JIBUKCHHSI
PaBHOMepHOE M HepaBHOMepHOE ABMkeHHE. CpemHsisi ckopoctb. DopMyna asist
1.2 BBIYMCIICHHS CPEIHEH CKOpOCTH: V = S/t
PaBHOMEpHOE TpAMONMHEHHOE NBHKEHHE. 3aBUCUMOCTh KOOPAMHATHI TEla OT
BPEMEHH B ClIyyae paBHOMEPHOT'O MPSMOIMHEHHOTO ABUKECHUS:
13 x(f)=x,+vt
I'paduku 3aBUCHMOCTH OT BPEMEHH IS TPOCKIIUU CKOPOCTH, IPOCKIINH
MepeMeIeHUs, IMyTH, KOOPAMHATHl TMPU PABHOMEPHOM MPSIMOIHMHEHHOM
TBHKCHUAN
3aBUCUMOCTh KOOPIWHATHI Teja OT BPEMEHU B Cllydae PaBHOYCKOPEHHOTO
MPSIMOJIMHEWHOTO IBHKEHUSI:
2
Sy(f)=vp, #f+ay* %
@opMmynbl AN TPOEKIHUU TMEepeMelIeHus, MPOEKIUH CKOPOCTH M TMPOEKIUU
YCKOPEHHUSI IPU PaBHOYCKOPEHHOM TIPSIMOJTMHEHHOM JIBHYKCHUH:
2
1.4 .sx(r)=v‘}x-r+ax-3.
U_\'('f) =Up, T4, £,
a,(f)=canst,
UI.‘cz - Ulrr: =2a.‘r5.‘r
I'paduxu 3aBUCUMOCTH OT BpPEMEHH [UIsl MPOCKIMH YCKOPEHUS, MPOCKIUU
CKOPOCTH, TPOCKIMH TIEPEeMENICHHUS, KOOPAWHATHI TPH PaBHOYCKOPCHHOM
MPSIMOJIMHEWHOM JIBH>KEHUU
CBoboanoe manenue. @opMyibl, OMHUCHIBAIONINE CBOOOJHOE MAJCHHE Tela IO
1.5 BePTHKAIA (JIBWKEHUE Tejda BHHU3 WM BBEPX OTHOCHUTEIBHO TOBEPXHOCTH

3emnn). I'paduku 3aBUCUMOCTH OT BpPEMEHM Ui IPOEKLUUH YCKOPEHHs,




MIpOCKOHNU CKOPOCTH W KOOPAWHATHI IIPpU CBO6OJ1HOM nmaacHuM TejIa II10

BCPTHUKAJIHA

CKOpOCTh PaBHOMEPHOTO JBIKEHHS Tela MO OKpY:KHOCTH. HampaBneHue
CKOPOCTH.

@dopmyna IS BBIYUCICHHS CKOPOCTH 4epe3 PaJuyC OKPYKHOCTH H TEPHOJ
oOparieHus:

2R
ST

LenTpocTpemutensHoe yckopeHue. HampaBieHue LEHTPOCTPEMUTEIBHOTO

YCKOpPCHHU. d)opMyna AJI1 BBIYUCJIICHUA YCKOPCHUS:

1.6
p
_w
“TR
®dopmyia, CBA3bIBAOLIAs IEPUOJ] M YACTOTY OOpAILCHHS:
V= 1
T
Macca. [1notHoCTh BemecTBa. @opmyna Jjisi BBIYUCICHUS TUIOTHOCTH:
o= m
1.7 V
1.8 Cuna — BekTopHas ¢puznyeckas BeanunHa. CioxeHne cuil
1.9 Asnenue unepuuu. [lepsslii 3akoH HeroToHa
Bropoii 3akon HeroToHa:
1.1 F=m-a
0

CoHarpaBiIeHHOCTh BEKTOPA YCKOPEHHUS TeJla M BEKTOpA CHUJIbI, IEHCTBYIOIIEH Ha

TCII0

1.1

BzaumoneiictBue tein. Tperuit 3akoH HerotoHa:

Fy y=-F_,




TpeHI/Ie IIOKOA U TPECHUC CKOJIbKCHMUS. dDOpMyﬂa JJI1 BBIYUCICHUA MOOYJIA CHUJIIbL

TPCHUS CKOJIbXKCHU:

1.1 7 v
2 wp=H
Hedopmarust Tena. Ymnpyrue W Heynpyrue nedopManuu. 3akoH YIpyroi
nedopmaruu (3akoH I'yka):
1.1
F=k-Al
3
BcemupHnoe Tsrorenue. 3aKOH BCEMUPHOTO TSATOTCHHS:
My -4
F=G.-—L1_2
R -
1.1
4 Cuna TspKecTH. YekopeHHe CBOOOIHOTO MaJeHuUs.
dopmyra Uit BEIYUCICHHSI CHITBI TSHKECTH BOIHM3H moBepxHOCcTH 3emin: F = mg.
JBmwxenue mnaneT Bokpyr Connua. [lepBas kocMuueckast CKOPOCTb.
HesecomocTs 1 neperpysku
Wmnynbec Tena — BeKTopHas pu3nyeckasi BeTMIrHa.
1.1 ) )
p=mo
5
Wmnynec cucremsl Ten. M3MeHneHne ummyinbsca. IMIynbe CHITbI
3aK0oH COXpaHEHMS UMITYJIbCA JUIsl 3AMKHYTOM CHUCTEMBI TeII:
1.1 _ _ -
6 P=myy +m, U, =const
PeakTuBHOE ABMXKEHUE
Mexanuueckas padora. opmyna ass BEIUMCICHUS paObOThI CUIIBL:
A=Fscosu
11 MexaHn4eckast MOIIIHOCTb:
7 4
N==
I
1.1 Kunernueckas u nmoreHuanbHast sHeprus. @opmysna 11t BBIYUCICHUS




KUHETHUYECKON YHEPTHU:

Hﬂz
By

Teopema o0 kuHeTH4eckou dHeprun. Gopmyina 1 BBIYUCICHUS IOTEHIUATIbHON

SHEPIrUy Teja, MOIAHATOrO

HaJ 3eMIéi:

E,= mgh

1.1

Mexannueckast SHEpTHUs:
E=E;+E p

3aKoH coxpaHeHHUs MexaHudeckoil anepruu. Gopmyrna 715 3aKoHA COXpaHEHUS
MEXaHUYECKON YHEPTUM B OTCYTCTBHUE CHJI TPEHUS: £ = const.

IIpeBpanieHue MEXaHUUECKOM YHEPTUU IIPU HAJTMYHUU CHUJIIbI TPEHHUS.

1.2

[IpocThie MexaHU3MBI. «30JI0TOE MPABUIIO» MEXaHUKH.
Peryar. Momenr cuitetl; M - FI.

YcoBue paBHOBECHS pblyara:
M +M +..=0
[TonBwxHBIN 1 HeTOABMKHBINA 0510kH. KITJI mpocThiX MexaHU3MOB,

n= Anonesnas
A—a&rpaq:::

1.2

JlaBiienue TBEpAOTO TENA.

(DOPMYJ'Ia JJIs1 BBIYHMCIICHUA AAaBJIICHUSA TBépI[Ol"O TCHa:

_F
p_S'

Jasnenue raza. ATMmocgepHoe AaBlIeHHE.
I'mapocraTnueckoe aBieHUe BHYTPH KUAKOCTH.

qDopMyna JJIsL BBIYHUCJIICHUS OABJICHUS BHYTPH KUAKOCTU:

p=pgh+p_,




1.2

3axoH [lackans. ['mapaBianueckuii npecc

2
3akoH Apxumena. Popmyna s ONPENETICHUS BbITAJIKUBAIOIICH CHIIBI,
12 JIEWCTBYIOIIEH Ha TEJO, MOTPYKEHHOE B KUJIKOCTh WIIH ras:
3 Fam =PEV
YenoBue mnaBanus Tena. [lnaBanue cy10B ¥ BO3ayXOIlIlaBaHHUE
Mexanuueckue konebaHus. AMIUIMTY[a, MEPHOA W 4YacToTa KoJjeOaHUU.
1.2 dopmyra, CBA3bIBAIOIIAS YACTOTY U Mepuo/l KoineOaHui:
4 1
v = —
T
1.2 Maremarndyeckuii M TPY>KUHHBIM MasTHUKHU. [IpeBparieHue sHEpruu mnpu
5 KoJ1e0aTeIbHOM JBMYKEHUH
1.2
6 3aryxaroriue konebanus. BeiHy)aeHHbIe koneOanus. Pesonanc
Mexanuueckue BONHBI. [IpofosipHBIE M MOnepedyHble BOJMHBL. JlJIMHA BOJHBI U
1.2 CKOPOCTb PaclpOCTPAHEHNUS BOJIHBI:
7 h=v-T
1.2 3Byk. I'poMkocTs M BbicOTa 3ByKa. OTpa’keHHE 3BYKOBOW BOJIHBI Ha I'paHULE
8 nByx cpen. MudpasByk u ynbsTpa3Byk
IIpakmuueckue pabomoi
W3mepenne cpeaHell IUIOTHOCTH BELIECTBA; apXHMMEIOBOM CHIIBI; JKECTKOCTHU
MPY>KUHBI; KOd(DPUITMEHTAa TPEHHUS CKOIBKCHHS; paOOThl CHJIBI TPEHHS, CHIIBI
YIPYTOCTH; CpeAHENH CKOPOCTH JBHXKEHHs OpycKa MO HAaKJIOHHOW IUIOCKOCTH;
yCKOpeHHsl Opycka Mpu JABM)KEHUU [0 HAKJIOHHOM IUIOCKOCTH; YacTOThl WU
neprofa Koie0aHM MareMaTHYeCcKOr0 MasTHHKA, YacTOThl M Tepuoaa
1.2 KoJIeOaHUN MPYKMHHOTO MasiTHUKA; MOMEHTA CUJIbI, JEHCTBYIOLIETO Ha pbIYar;
9 paboThl CHJIBI YHOPYroCTH NpU TOABEME Ipy3a C IMOMOIIBIO HEMOABHKHOTO

070Ka; paboThl CHIIbI YIIPYTOCTH MPH MOABEME Ipy3a C MOMOUIBIO MOABHKHOTO
0110Ka.

HccnenoBanue 3aBUCHUMOCTH apXUMEAOBOM CHIIBI OT O0bEMa MOTpyXKEHHOU
4acTH TeJla U OT IUIOTHOCTHU JKUJKOCTH; HE3aBUCUMOCTH BBITAJIKUBAIOLIEH CUIIBI
OT MAacCChI T€Jia; CUJIbI TPCHHA CKOJILXXCHUA OT CUJIBI HOPMAJIbHOI'O AAaBJICHUA U OT

pola MOBCPXHOCTU; CHIIBI YIIPYT'OCTH, BO3HHUKAIOIICH B MMPY>XKXUHE, OT CTCIICHU




nedopmari Ipy>KUHBI, YCKOPEeHHsI OpycKa OT yIjla HaKJIOHA HaIpaBiIsSIONIEH;
neproaa (4acToThl) KONeOaHW HUTSHOTO MasTHUKA OT JJIUHBI HUTH; MEpUOIA
KoJIeOaHUH TPYKUHHOTO MasiTHUKAa OT MAacChl Ipy3a M KECTKOCTH MPY>KUHBL,
WCCIIEIOBAaHNE HE3aBUCHUMOCTH TMEpHOAa KOJIeOaHW HHUTSHOTO MasTHHKA OT

Macchl Tpy3a. [IpoBepka ycioBusi paBHOBECHS phluara

Qusuueckue s61eHUA 6 Npupode: TIPUMEPbl JBIKEHHUS C pa3IMYHBIMU

CKOPOCTAMU B ’KMBOM M HEXXUBOU npupone, JEHUCTBUE CUJIBI TPCHUM B IIPUPOAC U

1.3 TEXHMKE, MPWINBBl W OTIMBBI, JABMKeHHE IUIaHeT COJIHEYHOW CHCTEMBI,
0 PEaKTUBHOE ABW)KEHUE JKUBBIX OPTaHU3MOB, PbIUar B TEJIE UEIOBEKA, BINUSHUE
arMoc(epHOro JaBi€HHUS Ha >KMBOW OpraHu3M, IUIaBaHHE pbIO, BOCIPHUITHE
3BYKOB JKUBOTHBIMH, 3€MJIETPSICEHUE, CEHCMUYECKUE BOJIHBI, IlyHAMH, X0
Texnuueckue ycmpoiicmea: CIAJOMETP, AATUUKHU IOJIOKEHUS, PACCTOSHUA U
YCKOpPEHHs, AMUHAMOMETp, TMOAIIUIHUKY, PpAKEThl, pblYar, IOJBWXKHBIA U
1.3 HETO/BWKHBIN OJIOKM, HAKJIOHHAs IUIOCKOCTb, NMPOCTbIE MEXaHWU3MbI B OBITY,
1 COOOIIAIOIIMECS COCY/bl, YCTPOMCTBO BOJONPOBOJA, TMAPABIMYECKHM Mpecc,
MaHOMeTp, OapomeTp, BBICOTOMEp, IOPIIHEBOM HACOC, apeoMeTp, 3XOJIOT,
HCIIOJIb30BAaHUE YIIBTPa3ByKa B OBITY U TEXHUKE
2 TETUJIOBBIE ABJIEHUA
OCHOBHbIE  TIOJIOKEHUSI  MOJIEKYJISIPHO-KMHETUYECKOW  TEOPUH  CTPOCHUS
2.1 BeriecTBa. Mojenu TBEPJOro, KHUJIKOr0 U ra3000pa3HOro COCTOSHUN BellecTBa.
Kpucrannuyeckue u amopgHsie Tena
27 JlBukenue dyactull BeulecTBa. CBSI3b CKOPOCTH  JIBWXKEHHMSI 4YacTULl C
' Temrneparypoil. bpoyHoBckoe aBmkenue, 1updysus
2.3 CMmaunBaHueE U KallWJUISIPHBIE SIBJICHUS
2.4 TemnoBoe pacuiupeHue u cxarue
2.5 TeruioBoe paBHOBECUE
26 Buytpennsiss sHeprusa. PaGora u Temsomepeaaya Kak CHocoObl H3MEHEHMs
' BHYTPEHHEHN YHEPIrUun
2.7 Bunel Tenonepenadn: TEIONPOBOJHOCTb, KOHBEKIUS, U3IyUEHHUE
Harpesanue wu  oxnaxaenue Ten. KoaumuecTBo — TEIOTHL.  YaenbHas
TETUIOEMKOCTb:
2.8

O=am(t,—1)




3aKOH COXpAaHEHHs SHEPTUU B TEIUIOBBIX Ipolieccax. YpaBHEHHE TEIUIOBOTO

OanaHca:
2.9
O +0, +..=0
Hcnapenne n koHjeHcauus. M3ameHeHHe BHYTPEHHEW DSHEpPruum B IIPOLIECCE
2.1 uUcnapeHus M KoHAeHcauuu. KuneHue JKuAkocTu. VYienbHas TeIuioTa
0 napooOpazoBanus: L = O/m
2.1
) BnaxnocTs Bo3nyxa
[InaBnenne wu kpuctamuzanusa. V3MeHeHWE BHYTPEHHEH JHEpPruu mpHu
IUIABJIEHUU M KPUCTAJUIM3ALMK. YIeNbHAasl TEII0Ta IUIaBICHUS:
2.1
2 ?._:(-:_?
m
1 BuyTpeHHsI1s1 HEprus cropaHusl TOILIMBA. YAEIbHAs TEIUIOTAa CTOPAHUS TOILIUBA!
' q=0/m
3
2.1
4 [Tpuniuns! paboTs! TermioBbix apurareneid. KIIJ TennoBoro asuraresns
IIpaxmuueckue pabomsi
W3Mmepenne ynenbHON TEMIOEMKOCTH METAJIMYECKOTO LIMIUHAPA; KOJIMYECTBa
TEIUIOTHI, TOJYYEHHOTO BOAON KOMHATHOH TeMmepaTrypbl (HUKCHPOBAHHOMN
1 Maccpl, B KOTOPYIO ONYIIEH HAarpeTbli IWIMHIP; KOJIMYECTBA TEIUIOTHI,
g OTAAHHOTIO HArpeThiM LWIMHIPOM, IOCJIE OIYCKAaHHS €ro B BOJLYy KOMHATHOM
TEMIIEPATypbl; OTHOCUTEJIBHOM BIAKHOCTH BO3[yXa; YACIBHOM TEIUIOTHI
IaBieHuss Jsbaa. lcciegoBaHue uW3MEHEHMs TeMIeparypbl BOIbl  IpU
pa3NUYHBIX YCJIOBUSX; SIBIEHUS TEIUIOOOMEHA INPH CMEIIMBAaHUU XOJOAHOM U
ropstueil BOJIpl; Ipoliecca NCIapeHUs]
51 Duzuueckue A61eHUs 6 npupooe: TOBEPXHOCTHOE HATSIKEHHE U KallWJUIIpHBIE
é SBJICHUS B IIPUPOJE, KPUCTAUIBI B IpUpoie, n3ilydeHne ColslHLa, 3aMep3aHue
BOJIOEMOB, MOpPCKHE OpH3bI; 00pa3oBaHKE POCHI, TYMaHa, WHEs, CHEeTa
2.1 Texnuueckue ycmpoucmea: KalWULIPbl, IPUMEPHI UCIIOJIb30BaHUsI KPUCTAILIOB,
7 KHUJKOCTHBIA TEPMOMETp, JaT4UK TEMIEPATYphl, TEPMOC, CUCTEMa OTOILICHUS




JIOMOB, TUTPOMETPBI, NICUXPOMETP, MapoBasi TypOWHA, BUraTejlb BHYTPEHHETO

CrOpaHus
3 OJIEKTPOMATI'HUTHBIE SABJIEHUA
3.1 Dnektpuzanus Ten. JIBa BUaa 3IeKTpUUECKUX 3apsiioB
3.2 B3aumogeiictBue 3apskeHHbIX Tel. 3akoH Kymona
33 3aKOH COXpaHEHUs JIEKTPUUECKOrO 3apsaa
34 Onektpuyeckoe mnone. HampsxénHocTs anexkTpuueckoro mnoss. [lpuHnun
CYTIEPIIO3UIINH IEKTPUICCKHUX ToJIel (Ha Ka4eCTBEHHOM YPOBHE)
15 Hocurenu »snexktpuueckux 3apsgoB. JleMCTBHE AJIEKTPHUUECKOTO IO Ha
ANEeKTpUUECcKue 3apsaabl. [[pOBONHUKY U AUIEKTPUKHI
[TocrostHHBIN 3MeKTpUyYecKuil TOK. JlecTBUS 3nekTpuyeckoro Toka. Cuia Toka.
Hanpspxenue.
3.6 I=q/t, U=A4/
DJIEKTPUYECKOE COMTPOTUBJIEHUE. YICIBHOE IEKTPUUECKOE CONTPOTUBIICHUE:
3.7 R =pl/S
38 3akon Oma ni71st ydacTtka anekrpudeckoit nenu: I = U/R
[TocnenoBarenbHOE COETMHEHUE MPOBOAHUKOB:
I =1, U=U +U,: R=R, +R,
1 1 2 1 2
3.9 [TapannenbHO€ cOeTMHEHUE TPOBOHUKOB PABHOTO CONPOTUBIICHHUS:
U=U:1=1+1,; Rzi.
- - 2
CwmeniaHHbIC COCTMHEHUS TPOBOTHUKOB
3.1 PaGora u momrHOCTh AnekTpudeckoro Toka. A = Ult, P = Ul
0
3akon [xoymns — Jlenna:
3.1

O=I"-R-t




3.1 OneiT Opcrena. MarHutHoe Mojie MNpsIMOTO MPOBOJHUKA € TOKOM. JIMHMM

2 MarHUTHOM UHAYKIIMU

3.1 MarnuTHOoe T1OJ€ TOCTOSSHHOTO MarHuTa. B3aumonencTBHE MOCTOSIHHBIX

3 MAarHuTOB

3.1

A JleiicTBHe MarHUTHOTO TOJS HA TPOBOJIHUK C TOKOM

3.1

s OnsiTel @apanes. SABnenue anexkTpoMaraiuTHol nHAyKuK. [Ipasuio Jlenna
IIpakxmuueckue pabomoi
N3mepenne  2MEKTPUYECKOTO  COMPOTUBICHUS  PE3UCTOPA;  MOIIHOCTH
AJIEKTPUYECKOT0 TOKa; Pa0OTHI 3JEKTPUUYECKOTO TOKA.
UccnepoBanue 3aBUCUMOCTH CHJIBI TOKAa, BO3HHUKAIOIIETO B IMPOBOJHUKE

3.1 (pe3ucTopsl, JTaMIIOYKa), OT HAMPSDKEHUS Ha KOHIAX MPOBOIHUKA; 3aBUCHUMOCTH

6 COMPOTHUBJIEHUS OT JJIMHBI MPOBOJHUKA, MIIOMIAJAN €r0 MONEPEYHOTO CEYEHUs U
YIEJIBHOTO CONPOTUBIICHUS.
[IpoBepka mpaBuia A 3NEKTPUUECKOTO HAIMPSIKEHUS MPU MOCIEA0BATEIbHOM
COCIMHCHUH TPOBOJIHUKOB; TpaBUJia IS CHUJIBI DJIEKTPUYECKOTO TOKa MpHU
napajieIbHOM COSAMHEHUU TIPOBOTHUKOB (PE3UCTOPHI U JIAMITOUKA)

11 Quzuueckue s61eHUs 6 npupode: DIEKTPUYECKUE SBIEHUS B arMmocdepe,

:7 ANEKTPUYECTBO KUBBIX OPTaHU3MOB, MarHUTHOE TOJIe 3eMJIH, APEi MOIFOCOB,
POJIb MAarHUTHOTO MOJIS AJI )KU3HU Ha 3eMJie, MOJISIPHOE CUsTHUE
Texnuueckue ycmpoucmea: 5SIEKTPOCKON, aMIEPMETp, BOJBTMETP, PEOCTaT,

11 CUETUMK  DJIEKTPUYECKOH  JHEPrHH,  JJICKTPOOCBETHUTEIbHBIE  MPUOOPHI,

é HarpeBarelIbHbIE ANEKTPOTIPUOOPHI (mpumepsr), AIIEKTPUUECKUE
MPEAOXPAHUTENN, DIIEKTPOMArHHUT, OJJIEKTPOABHUTATEIb IOCTOSIHHOTO TOKa,
TeHepaTop MOCTOSHHOTO TOKa

3.1

9 DnexkTpoMarHuTHbIe BOJIHBL. [1Ikana aeKTpoMarHuTHBIX BOJIH

3.2

0 JlyueBas mozensb cBeta. [IpsMonnHeitHoe paclipoCTpaHEHUE CBETA

3.2

. 3akoH oTpakeHus ceta. [lnockoe 3epkano

3.2

[Ipenomnenue cBeta. 3aKOH MPEIOMIICHUS CBETA




3.2

ZII/ICHepCI/Iﬂ CBCTa

3
3.2 JIunza. Xop nydeld B nuH3e. POKyCHOE paccTosHUE JIMH3BL. Onrudeckas cuia
4 nun3el: D = 1/F
3.2
s I'ma3 kak ontudeckas cucrema. OnTuueckue npudopbl
Ipakmuueckue pabomoi
N3mepenne ontudyeckor cuibl coOHparouieil JIMH3bI; (POKYCHOTO paccTOSHUS
cobuparorield TMH3bI (110 CBOWCTBY paBEHCTBA pa3MepoB MpeAMETa U U300paxKeHus,
3.2 | Kora mpeaMeT pacioiokKeH B IBOMHOM (hOKycCe), oKa3aTessi MPeIOMIICHUS CTEKIIA.
6 HccnenoBanue  CBOWCTBA  M300pak€HHUs, IOJYYEHHOTO C  IOMOIIBIO
coOuparolel JIUH3bI, U3MEHEHUs (DOKYCHOTO PACCTOSHUS JBYX CIOKEHHBIX JIMH3;
3aBUCMMOCTH YIJIa MPEJIOMIIEHHUSI CBETOBOIO Jiy4ya OT yIVia MaJ€HHUs] HAa TPAHMILIC
«BO3IyX — CTEKIIO»
3.2 Qusuueckue aenenus 6 npupode: 3arMmeHuss ConHua u JlyHbl, 1Bera Teil,
7 OINITUYECKHE SBJIECHUS B aTMocdepe (1BeT Heba, pedpakius, pagyra, MUPax)
3.2 Texnuueckue ycmpoticmea: OYKH, TI€PUCKOI, (oToanmapar, ONTUYECKHUE
8 CBETOBOJIbI
4 KBAHTOBBIE ABJIEHUA
il PanunoaktuBHOCTh. Anb(da-, Oera-, ramma-uznydeHus. Peakuum anbda-u
' Oera-pacmana
4.2 OmnsiThl Pesepdopraa o paccesnuto anspa-yactuu. Ilnanerapnas Mmoaens aroma
4.3 Cocras aromHoro siapa. M3otomnsl
4.4 [lepuon nonypacnana aTOMHBIX siAEp
4.5 SAnepHble peakuuy. 3aKOHBI COXPAHEHUS 3apsAI0BOTO U MaCCOBOI'O YHCEI
Qu3uueckue s61eHUs 8 Npupooe: €CTECTBEHHBIN paJWOaKTUBHBIA (OH,
4.6 KOCMHYECKHE Jy4YH, paJMOAaKTUBHOE W3JIyYEHHE NPUPOJHBIX MMHEPAJIOB,
NENCTBUE PAANOAKTUBHBIX U3JIyYEHUN HAa OpraHUu3M YeJlOBeKa
47 Texnuueckue ycmpoiicmea: CIEKTPOCKON, UHANBUIYAJIbHBIA TO3UMETpP, Kamepa

BI/IJ'II)COHa, AACPHad SOHEPreTUKa




YUYEBHO-METOAUYECKOE OBECIIEYEHUE
OBPA3OBATEJIBHOT'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI JIUIS1 YAEHUKA

» Gusuka: 7-i knacc: 0a30BbI yPOBEHb: YUCOHHK; 3-€ U3/IaHUE,
nepepadoranHoe [leprimkun .M., UBanos A.M. AkiimonepHoe o0I11ecTBO
«M3narenbcTBO «IIpocBemenue»

» Ousuka: 8-if kiacc: 0a30BbIN ypOBEHb: YUeOHUK; 3-€ U3/IaHue,
nepepaboranHoe [lepsimkun .M., IBanoB A. 1. AkiimonepHoe 00111ecTBO
«3narenscTBo «lIpocsemenne»

» Gusuka: 9-if knacc: 6a30BbI YPOBEHB: YUCOHUK; 3-€ U3/IaHUE,
nepepadorannoe [leppiikun .M., I'ythuk E.M., FIBanos A.W. u ap.
AxuuonepHoe oomectBo «M3narenscTBo «lIpocBemieHne»

METOANYECKHUE MATEPHUAJIBI IJISA YUUTEJIA

o HH}popMallMOHHO-METOANYECKOE TUCHbMO 00 OCOOCHHOCTSIX MPENOJaBaHUs
yueOHoro npeamMera «Puzuka» B 2025/2026 yueOHOM romy
https://edsoo.ru/wp-content/uploads/2025/08/fizika.pdf

e MeTronuueckrue peKOMEHIAIMHU 10 CO3/JAHUI0 KJIACCOB TEXHOJIOTUYECKOTO U
€CTECTBEHHO-HAYYHOTr0 MPO(UIIEH U KIIACCOB € yIIIyOJEHHBIM H3yYE€HUEM
MaTeMaTuku, GU3UKH, XUMHUH, OMOJIOTUH B 00I1€00pa30BaTEIbHBIX
OpraHU3aIMsIX C UCIOIb30BaHUEM HHPPACTPYKTYPHI, CO3IaHHOM B paMKax
HalMoHanbHOro npoekra «ObpazoBanue» (KBanropuymsl, [T-xkyOb1, Touku
pocta u ap.) (2025 1)
https://edsoo.ru/wp-content/uploads/2025/09/mr_sozd_klassov_tehnol i_en
profilej 2025.pdf

o Metoauueckue pekomeHaanuu. Opranuzanus B3anmonaeiicteus “Illkona —
By3 — npennpusarue” (2025 r.)
https://edsoo.ru/wp-content/uploads/2025/09/mr_sh_v_p 2025.pdf

e Meroanueckne peKOMEHAANH M0 U3YYeHHIO TeMbl «[locTosHHBIIH
AIIEKTPUUYECKUH TOK» B LIKOJBLHOM Kypce dhuszuku (2024r.)
https://edsoo.ru/wp-content/uploads/2025/02/mr_fizika p_e t.pdf

® VY4eOHO-METOANYECKOe 00ecTieueHre MPOLIECCOB MPENOIaBaAHUS XUMHUH,
O6uosoruu, GU3NKM Ha YPOBHSAX OCHOBHOTO OOILIETO U CPEIHEr0 00IIEro
00pa3oBaHMs C BKIIOUEHHEM JOMOTHUTEIBHOTO HHXEHEPHOTO KOMIOHEHTA

(2024r.)
https://edsoo.ru/wp-content/uploads/2025/02/umo_dop_inzhenernyj kompo

nent.pdf

e KontekcTHble 3a7aun. 3aaHus K yueOHoMy Kypcey «Dusnkay (2024 r.)
https://edsoo.ru/wp-content/uploads/2025/01/kz_fizika 2024.pdf

e Meronuueckuii keic. DnaekrpomarautHas uHaAykiusa. dusuka. 8 kinace (2024



https://edsoo.ru/wp-content/uploads/2025/08/fizika.pdf
https://edsoo.ru/wp-content/uploads/2025/09/mr_sozd_klassov_tehnol_i_en_profilej_2025.pdf
https://edsoo.ru/wp-content/uploads/2025/09/mr_sozd_klassov_tehnol_i_en_profilej_2025.pdf
https://edsoo.ru/wp-content/uploads/2025/09/mr_sh_v_p_2025.pdf
https://edsoo.ru/wp-content/uploads/2025/02/mr_fizika_p_e_t.pdf
https://edsoo.ru/wp-content/uploads/2025/02/umo_dop_inzhenernyj_komponent.pdf
https://edsoo.ru/wp-content/uploads/2025/02/umo_dop_inzhenernyj_komponent.pdf
https://edsoo.ru/wp-content/uploads/2025/01/kz_fizika_2024.pdf

r.)

https://edsoo.ru/wp-content/uploads/2025/01/fizika_mk _elektromagnitnaya_i
ndukcziya.pdf
HUAD®POBBIE OGPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETH
MHTEPHET
o OU3UKOH JIAB https://physicon.ru/eor-list/4-fizika
e BUBJIMOTEKA ILIOK https://mouypoxu.pd/



https://edsoo.ru/wp-content/uploads/2025/01/fizika_mk_elektromagnitnaya_indukcziya.pdf
https://edsoo.ru/wp-content/uploads/2025/01/fizika_mk_elektromagnitnaya_indukcziya.pdf
https://physicon.ru/eor-list/4-fizika

