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Toscnumenvnas 3anucka

[Iporpamma 1o ¢u3nke Ha ypOBHE OCHOBHOTO OOIIEro 00pa3oBaHMs COCTaBIICHA Ha
OCHOBE IMOJIOKEHUHN U TpeOOBaHUH K pe3yJibTaTaM OCBOCHHS Ha 0230BOM YpPOBHE OCHOBHOM
oOpazoBarenbHOl mporpammel, mpeactaBieHHbix B GI'OC OO0, a Takke ¢ yd4éToM
benepanpHON paboyeil mporpaMMbl BOCIIUTAHHS W KOHLETIMU MPENOJaBaHusl y4eOHOTO
npeamera «Ou3nkay.

Copepxanue mporpamMmbl 1o (puU3MKe HampaBlieHO Ha (OPMUPOBAHHE €CTECTBEHHO-
HAyYHOM TPaMOTHOCTHM OOydYaloOIIUMXCsl W OpPraHu3alui0 U3y4eHus (QU3NKH Ha
JesITeIbHOCTHOM ocHOBE. B mporpamme no ¢pusnke y4uThHIBalOTCS BO3MOXHOCTH y4€OHOTO
npeameta B peanusanuu TpeboBanmii ®I'OC OOO Kk TUIaHUPYEMBIM JTUYHOCTHBIM U
METaIpeAMETHBIM pe3yJibTaTaM OOy4EHHs], @ TAK)KE MEXIPEIMETHBIE CBSI3U €CTECTBEHHO-
HAy4YHBbIX YYEOHBIX MPEIMETOB HA YPOBHE OCHOBHOI'O 00I1IEr0 00pa30oBaHusl.

[IporpamMma no (¢u3MKe ycTaHaBIMBAET paclpejaesieHue y4yeOHOro Marepuana Io
rogam oOydeHus (IO KiaccaM), HpeiaraeT IOCIEI0BaTEIbHOCTh HU3YUYEHHUS TEM,
OCHOBAHHYIO Ha JIOTMKE pAa3BUTHSA IPEIMETHOIO COJIEpPkKAHUSA M YYETE BO3PACTHBIX
0COOEHHOCTEN 00yUaroImuXCs.

®dusuka SBISETCS CUCTEMOOOPA3YIOUIUM [UIsl €CTECTBEHHO-HAyYHBIX Y4YEOHBIX
MIPEAMETOB, IMOCKOJbKY (DPU3UUYECKUE 3aKOHBI Jie)KAT B OCHOBE MPOLECCOB U SBIICHUU,
M3Y4YaeMbIX XUMHUEN, OMOJIOTHEN, aCTPOHOMHUEN U (PU3HUYecKOor reorpadueid, BHOCUT BKJIAJ
B €CTECTBEHHO-HAYyYHYIO KAPTUHY MHpa, NPEIOCTaBIsSET Haubojee sCHble 00pa3iibl
MPUMEHEHUsI HAy4YHOI'O0 METOJa IO3HAHMS, TO €CTh CHocoda MOJYyYEHHUS JOCTOBEPHBIX
3HAHHUU O MUpE.

Onna w3 THaBHBIX 3a7a4  (PU3MUECKOTO 00pa3oBaHHMs B CTPYKType oOOIIero
00pa3oBaHUs COCTOUT B ((OPMUPOBAHUH €CTECTBEHHO-HAYUYHOM I'PaMOTHOCTH U UHTEpeca K
HayKe y 00y4Jarommxcs.

enu nzyuenus: Gpus3nku:

npuoOpeTeHre HMHTepeca U CTPEeMJICHHs OOydaloluXcsi K HaydHOMY H3yUYEHUIO
MIPUPOJIBI, PA3BUTHE UX MHTEIUIEKTYaJbHBIX U TBOPUECKHUX CITIOCOOHOCTEH;

pa3BUTHE TIPEACTABICHUI O HAyYyHOM MeETO[e TNO3HaHus U (HopMHpOBaHHE
MCCJIEN0BATEIBCKOTO OTHOIICHHSI K OKPY KAOIIUM SIBJICHUSM;

(opMHpOBaHKE HAYYHOTO MUPOBO33PEHUS KaK pe3yJIbTaTa U3y4eHHs] OCHOB CTPOEHUS
MaTepuu U PyHJAaMEHTAJIbHBIX 3aKOHOB (DU3UKH;

(dopMHpoBaHKE NMPEACTABICHUI O pOJIM PU3UKH AJI PA3BUTHUS JPYTUX €CTECTBEHHBIX
HayK, TEXHUKH U TEXHOJIOTUH;

pa3BUTHE TMpPEICTAaBICHUN O BO3MOXHBIX cdepax Oyaymed npodeccuoHaIbHOMN
NEeSATEIBbHOCTH, CBSI3aHHOM € (DU3MKOM, MOATOTOBKA K JalIbHEWIIEMy OOYYEHHIO B 3TOM
HaIpaBJICHUU.

JlocTikeHre ATHX Iee MmporpaMMbl MO (U3MKE HAa ypOBHE OCHOBHOTO OOIIETro
oOpa3oBaHMsI 00ECTIEYNBACTCS PEIICHUEM CIIeIYIONINX 3aa4:

npuOOpeTeHUuEe 3HAHUNW O JAMCKPETHOM CTPOCHMM BEIIECTBA, O MEXaHWYECKHUX,
TEIUIOBBIX, DJICKTPUYECKUX, MATHUTHBIX U KBAHTOBBIX SIBJICHUSX;

MpuOOpETEHUE YMEHUW OMHCHIBATh W OOBSCHATH (U3UUECKUE SIBICHHUS C
HCIIOJIb30BaHUEM MOJTYUYECHHBIX 3HAHUM;

OCBOCHHME METOJIOB PEIICHMs] MPOCTEUIIUX PACUYETHBIX 3a7ad C HCIOIb30BAHUEM
(bu3MYecKuX MOJIEel, TBOPUECKUX U MPAKTUKO-OPUEHTUPOBAHHBIX 33/1aY;



pa3BUTHE YMEHUW HAOIIOAATh MPUPOJHBIC SBJICHUS W BBINOJHATH OMBITHI,
nabopaTopHble pabOThl U JKCIEPUMEHTAIbHBbIE HCCIEAOBAHUS C MCIOJIb30BAHUEM
U3MEPUTETBHBIX TPUOOPOB;

OoCBOeHHE TPUEMOB PabOThl ¢ MHMOpMaIueld (PU3NYECKOro COAEep>KaHus, BKIIOUYas
UH(GOPMAITUIO O COBPEMEHHBIX JIOCTHKEHUSIX (PU3UKH, aHATTU3 U KPUTUUECKOE OIICHUBAHUE
uHbOpMaIny;

3HAKOMCTBO €O cpepamu TpoPecCHOHATTEHOMN IEATeTLHOCTH, CBI3aHHBIMU C (PU3HKOM,
¥ COBPEMEHHBIMH TEXHOJIOTHSIMU, OCHOBAHHBIMH Ha JTIOCTHKEHUSIX (U3HMUECKON HAYKHU.

OOmee yucno yacoB A u3ydeHus: pusmku Ha 0a30BOM ypoBHeE, - 238 4dacoB: B 7
Kiacce - 68 yacoB (2 Jaca B HeJieqr0), B 8 Kiacce -68 yacoB (2 yaca B HeJieq0), B 9 Kitacce
- 102 ygaca (3 gaca B HEJENIO).

Cooeporcanue yuebHo2o npeomema

Coneprxanue o0yueHus B 7 Kjacce.

Du3uKa u eé poab 8 NOZHAHUU OKPYHCAIOULe20 MUPA.

®uszuka - Hayka o mnOpupone. SBiaeHus npupoabl. DPU3NYECKHUE SBICHUS:
MEXaHUYECKHUE, TEIJIOBBIE, JIEKTPUUECKUE, MAaTHUTHBIC, CBETOBBIE, 3BYKOBEIE.

duznueckre BeIUUYUHbL. V3Mepenue gusnyeckux BenuuuH. Ousnueckue npuoopsl.
[Torpemuocts n3MepeHnii Mex1yHapoiHasi CUCTEMa €TUHULL.

Kak ¢usuka u apyrue ecTecTBEHHbIE HAayKH HU3y4daloT mpuponay. EcTtecTBeHHO-
Hay4YHBII METOJ MO3HAHUs: HAOJIOJICHHE, MOCTAHOBKAa HAyYHOTO BOIPOCA, BBIABUIKECHUE
TUIIOTE3, JKCIIEPUMEHT MO TPOBEPKE THUIIOTE3, OOBICHEHUE HAOJI0IaeMOTO SBJICHUS.
Onucanue GU3NYECKUX SIBJICHUHN C TIOMOIIBIO MOJIEIIEH.

Lemoncmpayuu.

MexaHnueckue, TEII0BbIE, JIIEKTPUUECKUE, MATHUTHBIE, CBETOBBIE SIBIICHHUS.

duznueckre MpuOOPHI U MPOIEAypa MPSIMBIX U3MEPEHUN aHAJIOTOBBIM U ITU(POBBIM
pruOOPOM.

Jlabopamophvie pabomwi u onvimol.

N3MmepeHue temmeparypbl OpH MOMOIIMA KUJIKOCTHOTO TEPMOMETpA M JaTyuKa
TeMnepaTyphbl.

[IpoBeneHue wucciienoBaHUs MO MPOBEPKE THUIOTE3bl: JATBHOCTHh MOJETA IIapUKa,
MYIIEHHOTO TOPU30HTAIBHO, TEM 0O0JIbIIIe, YeM 0OJIbIIIE BHICOTA MTyCKa.

llepsonauanvhbie cedeHus 0 CMmpoeHuU eujecmaad.

CtpoeHue BemiecTBa: aTOMbI M MOJIEKYJIbI, UX pa3Mepbl. ONbITHI, T0Ka3bIBAIOIINE
JIMCKPETHOE CTPOCHUE BEIIECTBA.

JIBmxenue yactull BeniectBa. CBsI3b CKOPOCTH JABHWIKEHUS YaCTHUI[ C TEMIIEPATYPOM.
bpoynoBckoe nBmwxkenue, nuddysus. BzaumoaeiicTBue 4acTHI] BEMIECTBA: MPUTSDKEHUE U
OTTAJIKUBAHUE.

ArperaTHble COCTOSIHHMSI BEUIECTBA: CTPOCHHUE Ta30B, JKUJIKOCTEHM U TBEPABIX
(KpucTamnmyeckux) Teia. B3auMocBs3b MEX1y CBOMCTBAMH BEIIECTB B PA3HBIX arperaTHbIX
COCTOSIHUSIX W MX aTOMHO-MOJIEKYJSpHBIM cTpoeHueM. (OCOOCHHOCTH arperaTHBIX
COCTOSIHUH BOJIBL.

Jlemoncmpayuu.

Habnronenne 6poyHOBCKOTO ABUKEHUS.

Habmronenue nuddysun.



HabGnronenue sBieHnii, OObACHAIOMMXCA TPUTSHKEHUEM WU OTTAIKUBAHUEM YaCTHII
BEILIECTBA.

Jlabopamophvie pabomwvi u onwvimol.

OnbITHl 110 HAOTIOJIEHUIO TETIOBOTO PACIIMPEHUS Ta30B.

Jleusicenue u 83aumooeticmaue mel.

Mexannueckoe ABWKeHHE. PaBHOMepHOE W HepaBHOMEpPHOE ABUkeHHE. CKOPOCTb.
CpenHsisi CKOpOCTh IPU HEPABHOMEPHOM JBUKEHHUH. Pacy€T myTH U BpeMEHHU JIBUKEHUS.

SBneHne uHEpHMU. 3aKOH MHEpUUU. B3aumopeiicTBue Ten Kak NpuuyrHa U3MEHEHUs
CKOpOCTH ABWKEHHMs Tesl. Macca kak Mepa nHepTHOCTU Tena. [InmoTHocTh BemecTBa. CBS3b
IJIOTHOCTH C KOJIMYECTBOM MOJICKYJT B eIUHUIIE 00hEMA BEIIECTBA.

Cuna kak xapakTepucThka B3aumopeiicTBus Ten. Cuna ynpyroctd v 3akoH ['yka.
N3MepeHue cuibl ¢ TOMOIIbIO AUHAMOMETpA. SIBJIICHUE TIATOTEHUS U cuia Tshkectu. Cuna
TSDKECTH Ha Ipyrux miaHerax. Bec tena. HeBecomocTs. CiiokeHue CUll, HAaIIPaBJIECHHBIX 110
onHOU mpsiMoi. PaBHonelcTBytomas cuil. Cuna TpeHus. TpeHHne CKOJIbKEHUS U TPEHHE
MoKoA. TpeHue B IpUPOJIE U TEXHUKE.

Jlemoncmpayuu.

Hab6nronenue MexaHnuecKoro IBM>KEHHS Tela.

N3MepeHne ckopoCTH MPSIMOJIMHENHOTO JBUKEHHUS.

HaOntonenue siBieHust THEPIUU.

HaOnronenune naMeHeHust CKOpOCTH MPU B3aUMOJICUCTBUU TEI.

CpaBHeHUE Macc M0 B3aUMOACHCTBUIO TE.

CiioxeHne Cuil, HallpaBJICHHBIX 10 OJTHOW MPSMOM.

Jlabopamophvie pabomwi u onvimol.

OnpeneneHue MIOTHOCTH TBEPOTO Tea.

OnbIThI, TEMOHCTPUPYIOIIHUE 3aBUCUMOCTh pacTsikeHus (nedopMaiiviv) npyKuHbI OT
MIPUJIOKEHHOU CUJIBI.

OnbIThI, AEMOHCTPUPYIOIIUE 3aBUCUMOCTh CHJIBI TPEHHUSI CKOJIbKEHHS OT BEca TeJla U
XapakTepa COMPUKACAIOIINXCS TOBEPXHOCTEM.

Jlasnenue meépovix mein, sHcuokocmell u 2azoes.

HaBnenne. CrnocoObl yMEHBIIEHUSI W YBEIWYEHUs aaBieHus. JlaBieHue rasa.
3aBUCUMOCTH JIaBJICHUA Tra3a oT 00béma, TemrepaTypsl. [lepenada mgaBiaeHus TBEPIBIMU
TEJIAMU, )KUJKOCTSIMHU U razaMu. 3akoH [lackansd. [[HeBMaTHUeCKre MallIMHbI. 3aBUCUMOCTD
JABJICHUS )KUJIKOCTH OT r1yOuHbl. ['uapocraTuyeckuii mapaaokc. Coobuiaromuyecs Cocy/abl.
[M'uapaBayeckre MeXaHU3MBbI.

AtMocdepa 3emin u atmocepHoe naBienue. [IpuunHbl Cy11ecTBOBaHMS BO3AYLITHOM
o6omouku 3emin. OnbiT Toppuuenau. M3mepenue armochepHoro gapieHus. 3aBUCUMOCTh
aTMOoc(EepHOro JaBJICHHs OT BBICOTHI Haj ypoBHeM Mops. [IpubGopsl s uU3MepeHHs
aTMOoc(epHOro TaBJICHUS.

JlelicTBHE KUIAKOCTM W ra3a HAa NOTPYKEHHOE B HUX Teno. BrlTankuparomas
(apxumenoBa) cuia. 3akoH Apxumena. [InaBanue ten. Bo3gyxomnnaBanue.

Jlemoncmpayuu.

3aBUCUMOCTb JABJIEHUS raza OT TEMIEPATYPHI.

[Tepenaua gaBneHUs )KUIKOCTHIO U Ta30M.

Coobmatomuecs CoCy/ibl.

I'mppaBiueckuit mmpecc.

[IposiBneHue neicTBUS aTMOCPEPHOTO TABICHUS.



3aBUCUMOCTh BBITAJIKUBAIOIIEH CHJIBI OT OOBbEéMa MOTPYyXKEHHOM YacTH Tejaa |
MJIOTHOCTH JKUJIKOCTH.

PaBeHCTBO BBITAIKMBAIOIIEH CUJIbI BECY BBITECHEHHOW KUJIKOCTH.

VYcnoBrue miaBaHMs TeN: IUIABAaHUE WM TMOTPY>KEHUE TEN B 3aBUCHUMOCTH OT
COOTHOILICHHS TUIOTHOCTEN TeJa U JKUJKOCTH.

Jlabopamopnvie pabomol u onvimol.

HccnepoBanue 3aBUCMMOCTH Beca Tejla B BOJIE OT 00bEMA MOTPYKEHHON B KUIKOCTb
4acCTH Tena.

OnpeneneHre BBITAJKABAIOUIEH CUJIbL, JEHCTBYIOLIEH HA TENO, MOTPYKEHHOE B
KUIKOCTb.

KoncTpynpoBanne apeoMmerpa WM KOHCTPYHPOBAHHME JIOAKM W OIPEIEICHUE €€
IPYy30II0ABEMHOCTHU.

Paboma u mownocmo. Suepeus.

Mexanudeckas pabota. MOIIHOCTb.

[IpocTeie MexaHM3MBI: pbluar, OJOK, HaKJIIOHHas IJIOCKOCTbh. [IpaBuiio paBHOBecus
peiuara. llpuMeHeHue mnpaBuia paBHOBECUS pblyara K OJOKY. «30JI0TOE MpPaBHIIO»
MexaHuku. Koadpduuuent nonesnoro neictsus (manee - KIIJ]) mpocTsix MeXaHHU3MOB.
[IpocTeie MexaHU3MBI B OBITY U TEXHHUKE.

Mexannueckasa sHeprusi. Kunerndeckass 1 noreHuuaibHas sHeprus. [IpeBpaiienue
OJTHOTO BMJIa MEXaHUYECKON YJHEPTUH B AIPYTrOoW. 3aKOH COXPAHEHUsI SJHEPTUN B MEXAHUKE.

Jlemoncmpayuu.

[IprMepbl TPOCTBIX MEXAHNU3MOB.

Jlabopamophvie pabomwi u onvimol.

Omnpenenenve pabOThl CHIIBI TPEHHUS TMPU PABHOMEPHOM [BHKEHHUHM Tea IO
TOPU30HTAIBHON TOBEPXHOCTH.

Hccenenosanue yciioBUil paBHOBECHs pblyara.

N3mepenue KIIJ[ HakIIOHHOW MJIOCKOCTH.

N3yyeHne 3aKkoHa COXpaHEHUSI MEXAHUUYECKON SHEPTUH.

Conepsxanue 00yueHus B 8 Kiacce.

Tennogvie aenenus.

OCHOBHBIEC MOJIOKEHUSI MOJICKYJISIPHO-KUHETUYECKON TEOPHUU CTPOCHUS BEILIECTBA.
Macca u pazMepbl aTOMOB U MOJIEKYJI. ONbITHI, TOATBEPKIAIONIAE OCHOBHBIE MOJIOKECHUS
MOJICKYJISIPHO-KUHETUYECKOW TEOPUH.

Mopgenu  TBEPAOrO, OKUJAKOTO W  Ta3000pa3HOTO  COCTOSIHUM  BEIIECTBA.
Kpucrannuueckue u amopdusie tena. OObsiCHEHUE CBOMCTB ra3oB, JKUJIKOCTEN U TBEPBIX
TE€I HAa OCHOBE TMOJIOKEHUN MOJIEKYJSIPHO-KUHETHYECKOM Teopuu. (CMayuBaHWE U
KaWJUISIpHBIC SIBJIEHUA. TEeII0BOE PaCIIMPEHUE U CHKATHUE.

Temneparypa. Csizb TemmepaTypbl €O CKOPOCTBIO TEIUIOBOTO JABUKEHHSI YacCTHII.
Baytpennsis sHeprus. CrnocoObl W3MEHEHUS BHYTPEHHEH SHEpPruM: TerJionepenadya u
coBepiieHrue padboTel. Buapl Temionepeaaun: TeMIOMPOBOAHOCTh, KOHBEKITUS, U3TyUYEHHUE.

KonudecTBo TeruoTel. Y nenpHas TEIIOEMKOCTh BEMIeCTBA. TermiooOMeH U TeIIoBOe
paBHOBecue. YpaBHEHHME TemioBOoro Oananca. IlmaBmenwe u  OTBepleBaHHE
KPUCTAJUIMYECKUX BEIIECTB. YJelbHas TemioTa I1uiaBieHus. I[lapooOpa3oBanue u
koHaeHcanus. Ucnapenue. Kunenue. Y aenbHas Terora napooopa3zoBaHus. 3aBUCUMOCTb
TEMIIepaTypbl KUTIEHUS OT aTMOC(EPHOTo JaBICHUSI.



Brnaxxnocts Bo3ayxa.

DHeprus TOIIMBa. Y IeJIbHas TEII0Ta CTOPAHUs.

[Tpunimner paboThl TerioBbix aBuratenedt KIIJI teroBoro auratens. TernsoBbie
JIBUTATEIN U 3aIUTa OKPYKAKOIIEH CPEBI.

3aKOH COXpAaHEHUS U MPEBPAILECHUS SHEPTUH B TEIJIOBBIX MPOIECCAX.

Jlemoncmpayuu.

Hab6nronenne 6pOyHOBCKOTO IBYKCHHSI.

Hab6nronenune nuddysun.

Hab6nronenue siBneHuit cMaunBaHUs U KaMWJUISIPHBIX SBJICHUH.

HabGnronenue TemioBoro pacummpeHus Tel.

N3MeHeHue naBieHus raza npu U3MEHEHUU 00bEMa U HAarpEBaHUU WUITH OXJIAXKICHUH.

[IpaBuia n3MepeHus TEMIIEPATYPHL.

Buae! Temionepenayn.

OxutaxkieHue Ipu COBEPIIICHUU paOOTHI.

HarpeBanue npu coBepiiieHUN pabOThl BHEITHUMHU CUJIAMHU.

CpaBHeHUE TEIUIOEMKOCTEN Pa3IUYHBIX BEIIECTB.

Hab6nronenue kunenus.

Hab6nronenue noctosiHCTBA TeMIlepaTyphl MPU TJIaBJICHUH.

Mojaenu TeIIOBBIX JIBUTATEIICH.

Jlabopamophvie pabomwi u onvimol.

UccnenoBanue siBjieHUs TEIIOOOMEHA MPY CMEIIMBAHUU XOJIOJTHON U TOpsiueid BOJIBI.

Onpenenenue yaenbHON TETUIOEMKOCTH BEIIECTBA.

Onpenenenrne OTHOCUTEIBLHOM BIAKHOCTH BO3/IyXa.

Onpenenenue yaenbHOM TEMIOTHI IIJIABJICHUS JIBJA.

Inexmpuueckue u MacHUmMHbwle A671eHUSl.

DnekTpu3anus Tei. /[Ba poja s3neKTpruuecKux 3apsaoB. BzanMmoericTBre 3apsaKEHHbBIX
tel. 3akoH KysoHa (3aBUCUMOCTB CUJIbI B3aUMOJICUCTBUS 3apsKEHHBIX TEl OT BEJIMYHUHbI
3apsiIOB M PACCTOSIHUSL MEKy TEJIaMu).

Onektpuueckoe mnosie.  Hampssk€HHOCTh  3iekTpuueckoro  moss.  [IpuHnun
CYTEPIIO3UIINH YJIEKTPUIECKUX TOJIeH (Ha KAYeCTBEHHOM YPOBHE).

Hocurenu a5nekTpuyeckux 3apsi0B. DJIeMEHTapHbIN 31eKTpuueckuit 3apsa. CTpoeHue
aroMa. [IpoBOAHUKY 1 TUAJIEKTPUKHU. 3aKOH COXPAHEHUSI JIEKTPUUECKOTO 3apsiaa.

DJIEKTPUYECKHUI TOK. YCIIOBUSI CYIIECTBOBAHMS SJICKTPUUECKOTO TOKA. MCTOUHMKH
MOCTOSTHHOTO TOKa. JIeMCTBUS 2JIEKTPUUECKOTO TOKA (TEIJIOBOE, XMMUYECKOE, MATHUTHOE).
DIIEKTPUYECKHUM TOK B )KUIKOCTSIX U ra3zax.

Onektpuueckas nemnb. Cuna Toka. DIEeKTpuueckoe HampspkeHue. CONpOTUBIICHHE
MPOBOJIHUKA. Y IEJIbHOE CONPOTHUBIICHUE BellecTBAa. 3akoH Oma Uil ydacTka IIENu.
[TocnenoBaTenbHOE U MapaIeIbHOE COCTMHEHNE TPOBOJHUKOB.

PabGoTa 1 MOIIHOCTB IIEKTPUUIECKOTO TOKa. 3akoH Jlkoyis-JIleHa. DinekTpudeckue
IIENH ¥ TOTPEOUTENH DJICKTPUIECKOM dHEepruu B ObITYy. KopoTKoe 3aMbIkaHue.

[TocTtostHHBIE MarHUThI. B3anMoIeNCTBUE TTOCTOSHHBIX MAarHUTOB. MarHuTHOE MoJIe.
MarauTHoe 1oJjie 3eMJIM ¥ €r0 3HaYeHUE JIJIs )KU3HU Ha 3emuie. OnbIT Ipcrena. MarauTHoe
MOJIe  JJIEKTPUYECKOro TOKa. [IpuMeHeHue »IEeKTpOMarHuToB B TeXHUKE. JlencTBue
MarHUTHOTO TOJIE HAa MPOBOJHUK C TOKOM. OJIEKTPOJBUIaTENb MOCTOSIHHOTO TOKA.
Hcnonb3oBaHue 3JIEKTPOABUTATENEH B TEXHUUECKUX YCTPOMCTBaX U HA TPAHCIIOPTE.



Onbitel @apanes. SIBaeHHE 3JIEKTpOMArHUTHOW uHAYKUMHU. IIpaBuno Jlenna.
OnekTporeneparop. CrocoObl MOMyUEHUs AICKTPUUECKON dHEPIUH. DJIEKTPOCTAHIIUM Ha
BO300HOBIIIEMBIX HCTOYHHUKAX SHEPTHUHU.

Jlemoncmpayuu.

DJIeKTpU3aLUs Tell.

JIBa poJia 3IIEKTPUUYECKUX 3apSA0B U B3AUMOJCHUCTBUE 3aPSKEHHBIX TEJ.

Y CTpONCTBO U AEUCTBUE IIEKTPOCKOIIA.

DIeKTpoCcTaTUUEeCKast MHAYKIIUS.

3aKOH COXpaHEHUS ANEKTPUUECKUX 3aPsI0B.

[IpOBOIHUKY U AUBJIEKTPUKH.

MoennpoBaHre CUIOBBIX JIMHUN 3JIEKTPUUECKOTO MOJIA.

HMcTouHnKH MOCTOSHHOTO TOKA.

JIlencTBUS NEKTPUUYECKOTO TOKA.

DJIEKTPUUECKUM TOK B )KUKOCTH.

["a30BbIi1 pa3ps.

HN3mepenune cuiibl Toka aMIepMETPOM.

N3mepenue 351eKTpUYeCcKOoro HanpsHKeHUs BOJIbTMETPOM.

Peocrar u MarasuH cConpoTHUBIICHUM.

B3anMopaelicTBHE IIOCTOSHHBIX MAarHUTOB.

MoaennpoBaHre HEBO3MOXKHOCTH PA3/ICIICHUS MTOJOCOB MarHuTa.

MoennpoBaHr€ MAarHUTHBIX MOJIEA MOCTOSIHHBIX MATHUTOB.

OneiT Dpcrena.

MarauTHoe 1oJjie ToKa. DJIEKTPOMArHHUT.

JlelicTBHE€ MAarHUTHOTO TOJIsI HA TPOBOJHUK C TOKOM.

DIIEKTPOJBUTATEND MOCTOSTHHOTO TOKA.

HccnenoBanue sBICHUS 3JICKTPOMAarHUTHOW UHTYKIIHH.

Onbitel Dapajnes.

3aBUCUMOCTh HaIPABJICHUS MHIYKIIMOHHOT'O TOKA OT YCJIOBHI €ro BOSHUKHOBEHMSI.

DJIEKTPOreHepaTop MOCTOSIHHOTO TOKA.

Jlabopamophvie pabomwi u onvimol.

OnbITeI IO HAOIIOACHUIO JISKTPHU3ALMH TEJI MHIYKIIUEH U TIPU CONIPUKOCHOBEHUH.

UccnenoBanue nercTBUS JIEKTPUUECKOTO MO HA POBOJIHUKHU U JUAJIEKTPUKH.

N3mepenune u peryampoBaHue CUIIbI TOKA.

N3mepenue u peryampoBaHUE HAMPSIKEHUS.

HccnegoBanne 3aBUCUMOCTH CUJIBI TOKA, HAYILETO Yepe3 PE3UCTOP, OT COMPOTUBIICHUS
pE3UCTOpa U HAIPSIKEHUST HA PE3UCTOPE.

OnbIThl, JEMOHCTPUPYIOIIME 3aBUCUMOCTHh  JJICKTPUUECKOTO  COMPOTUBIICHUS
MIPOBOJIHUKA OT €T0 JUIMHBI, IJIOMIA1 MTONEPEYHOr0 CEUYCHUSI U MaTeprala.

[IpoBepka mpaBuia CHOXKEHHUS HANPSHKCHUHW MPU MOCIEIOBATEIBHOM COCIUHECHUU
JIBYX PE3UCTOPOB.

[IpoBepka nmpaBuia st CUIIbI TOKA MTPU MapaieIbHOM COEIUHEHUN PE3UCTOPOB.

OnpeneneHare padOThl 1 MOIITHOCTH AJICKTPUICCKOTO TOKA.

N3yyeHne nosuer moCTOSHHBIX MAarHUTOB.

N3yyeHnne neicTBus MarHuTHOTO TIOJISL HA IIPOBOJHUK C TOKOM.

KoncTtpyupoBanue u uzydeHue paboThl AJIEKTPOABUTATENS.



Conepxanue o0yueHus B 9 kiacce.

Mexanuueckue sa61enus.

Mexannueckoe — JBHKeHHEe.  MarepuanbHasg — Touka.  Cucrema  OTCYETa.
OTHOCUTENPHOCTh MEXAHUYECKOTO JBHKEHUS. PABHOMEPHOE MPSMOJIUHEUHOE JIBUKEHUE.
HepaBHomepHOE npsiMONMHEHOE ABMKEHUE. CpeHssl U MTHOBEHHAsA CKOPOCTh TeJa MpU
HEPAaBHOMEPHOM JIBUKCHUU.

Yckopenne. PaBHOyCKOpeHHOE MNpsAMOJMHEWHOe ABWKeHHe. CBOOOJHOE MaJieHUE.
OnbiTel ["anunes.

PaBHOMepHOE NBUKEHHE IO OKPYKHOCTH. [lepnosa u yactota obpaiieHus. Jluneitnas
Y yTJIOBAsi CKOPOCTH. LIEeHTpOCTpEMUTENBHOE YCKOPEHHE.

IlepBoiii 3akoH HprotoHa. Btopon 3akoH Hprorona. Tperuit 3axkoH Hprorona.
[IpyHIMI Cynepno3uun CHIL.

Cuna ynpyroctu. 3akoH 'yka. Criia TpeHHUs: cujia TPEHUS CKOJIbXKEHUS, CUJIa TPEHUS
IIOKOs, IPYTUE BUIbI TPEHUS.

Cuna TSKECTH U 3aKOH BCEMHPHOTO TATOTEHUS. Y CKOpPEHHE CBOOOIHOIO MaJCHUS.
JBrxenue muaHer Bokpyr Comnna. IlepBas kocmuueckass ckopocTs. HeBecoMocTs u
[IEpErpy3KH.

PaBHOBecue maTepuanbHOU TOUKH. AOCOIIOTHO TBEPIOE Teno. PaBHOBecHe TBEPIOTO
TeJIa C 3aKPEINIEHHOMN OChIO BpaiieHuss. MomeHT cuiibl. LIeHTp TskecTn.

Nmmnyinec Tena. 3Menenue umirynsca. IMnynbe ciitbl. 3aKOH COXPAaHEHUS UMITYJIbCA.
PeakTuBHOE NBUKEHUE.

Mexanuueckas pabota 1 MOITHOCTb. PaboTa cun TsbkecTH, ynpyroctu, TpeHus. CBs3b
sHepruu u padoThl. [loTeHInanpHas 3Heprus Teaa, NOJAHATOrO Ha/l MOBEPXHOCTHIO 3EMIIH.
[loreHunanbHass 3Heprus cxaTtod npyxuHbl. Kunernueckas »sHeprus. Teopema o
KMHETUYECKOW SHEPTUHU. 3aKOH COXPAHEHUS MEXAHUYECKON YHEPTUH.

Lemoncmpayuu.

HabitoieHne MexaHn4eckoro JBUKEHHsS Tejla OTHOCUTEIBHO Pa3HbIX Tell OTCUETA.

CpaBHeHME IyTE€W M TPAEKTOPUI JBHIKEHHSI OJTHOI'O M TOTO K€ TEJIa OTHOCUTEIBHO
pa3HBIX T OTCYETA.

N3mepeHne cKOpOCTH U YCKOPEHMS IPSIMOJIMHENHOTO IBUKECHUS.

Hccenenosanne npu3HaKkoOB PaBHOYCKOPEHHOIO IBUIKCHUS.

Habnronenue nBrm>xeHus Tea Mo OKPYKHOCTH.

Halmnronenne MexaHMueCKUX SIBICHUHN, TPOUCXOIAIINX B CUCTeMeE OTcUETa « Tenexkar
pHu €€ paBHOMEPHOM M YCKOPEHHOM JIBH>)KEHHHM OTHOCHUTENIbHO KaOuHeTa (hPU3UKU.

3aBUCHUMOCTb YCKOPEHUS T€JIa OT MACChl TEJIA U IEUCTBYIOIIEH Ha HETO CUJIBI.

Hab6nronenue paBeHcTBa CUIT IPU B3aUMOICCTBUU TEll.

N3meHenue Beca Tea npyu yCKOPEHHOM JBHKECHUU.

IIepenaua ummyJsibca Ipu B3aUMOJACHCTBUU TEIL.

[IpeoOpazoBanust SHEPTUH MPU B3aUMOJICUCTBUU TEIL.

CoxpaHeHHe UMITYJIbCa IIPU HEYIIPYTOM B3aUMOJEHCTBUH.

CoxpaHeHHe UMITyJIbCa TPU a0COTIOTHO YIPYTOM B3aUMOACHCTBUU.

Habmoienue peakTHBHOTO ABMXKECHUS.

CoxpaHeHre MEXaHMUECKON SHEPTHU ITPU CBOOOTHOM IMaJICHUH.

CoxpaHeHHe MEXaHUYECKON SHEPTUU NIPH JIBHKEHHUH TeJa MO AEHUCTBUEM IIPYKUHBI.

Jlabopamophvie pabomwi u onvimol.

Onpenenenue yCKOpPEHHs Tella MPU PaBHOYCKOPEHHOM JBUKEHHHM 1O HAKJIOHHOM
MJIOCKOCTH.



Omnpenenenue kodhPuIeHTa TPEHUS CKOJIBXKEHUS.

Onpenenenne KECTKOCTU NPYKHUHBI.

Omnpenenenue pabOThl CHIIBI TPEHUS] TPU PABHOMEPHOM [BIKEHHUU Teja IO
TOPU30HTAIBHON TOBEPXHOCTH.

N3ydenne 3aKkoHa COXpaHEHHS SHEPTUH.

Mexanuueckue konebdanusi u 80IHbL.

Konebarenbnoe nBmwkenne. OCHOBHBIC XapaKTEPUCTUKH KOJICOAHUI: TIEPHO],
4acToTa, aMILINTyAa. MaTreMaTH4eCcKnii U IPy>KUHHBIN MasTHUKU. [IpeBpamenue sneprun
IIPH KOJIE0ATEIbHOM JIBHOKCHHH.

3aryxatomue KoJsiebaHus. BriHyxaeHHble KoseOaHus. Pe3onanc. MexaHuueckue
BOJIHBI. CBOMCTBA MEXaHUYECKUX BOJIH. [Ipo1obHBIE U TONIEpeYHbIE BOJIHBL. [[TMHA BOITHBI
U CKOPOCTb €€ pacrnpoCcTpaHeHHs. MexaHU4YeCKUEe BOJHBI B TBEPIOM TeEJE, CEHCMUYECKUE
BOJIHBI.

3ByK. ['poMKOCTB 3BYyKa ¥ BbicOTa TOHA. OTpakeHue 3Byka. MHGpa3Byk U yIbTpa3ByK.

Jlemoncmpayuu.

Hab6nronenue xonedanuii Te1 Mo AEUCTBUEM CUIIBI TSKECTU U CHIIBI YIIPYTOCTH.

Hab6nronenue xonebanuii rpy3a Ha HUTU U Ha TIPY)KUHE.

Hab6nronenue BoIHYKIEHHBIX KOJICOAHHM U pe30HaHca.

PacnipocTpaneHnne npo10ibHBIX U MOMEPEYHBIX BOJIH (HA MOJIETH).

HabGnronenue 3aBUCUMOCTH BBICOTHI 3BYKa OT YaCTOTHI.

AKYCTHYECKHI pE30OHAHC.

Jlabopamophvie pabomwi u onvimol.

OmnpeneneHre 4acTOThI U EpUoAa KoJieOaHUN NPYKUHHOTO MasiTHUKA

IIpoBepka HE3aBUCHUMOCTH Mepuoja KoJieOaHWM Tpy3a, MOABEUIEHHOTO K HUTH, OT
Macchl Tpy3a.

OnbITB, JEMOHCTPHUPYIOIIHME 3aBUCHUMOCTh TMepuoja KoJeOaHUul MPYyKUHHOTO
MasiTHUKA OT MAcCChl IPy3a U KECTKOCTH MPYKUHBI.

dnexmpomazHumHoe noje u 31eKmpoMacHUMHbLE GOHbI.

DJIEKTPOMAarHUTHOE MOJI€. DIEKTPOMAarHuTHHIE BOJIHBL. CBOMCTBA AIIEKTPOMArHUTHBIX
BoJiH. Illkana sneKTpOMarHUTHBIX BOJH. VMCMONIB30BaHUE 3JIEKTPOMArHUTHBIX BOJIH IS
COTOBOM CBS3HU.

DJIeKTpOMarHuTHas npupojaa ceera. CKOpocTh cBeTa. BoiHOBEIE CBOMCTBA CBETA.

Jlemoncmpayuu.

CBOMCTBA 2JIEKTPOMATHUTHBIX BOJIH.

BonHoBBIE cBOlICTBa CBETA.

Jlabopamophvie pabomwi u onvimol.

N3yueHune CBONCTB AIEKTPOMATHUTHBIX BOJIH C MOMOIIBI0 MOOMIIBHOTO Tele(oHa.

Ceemosvle s6/1eHUs.

JlyueBas moznens ceera. Mcrounuku ceta. [IpsamonrHerHOe pacnpOCTpaHEHHUE CBETA.
3atmenus Connna u JIynsl. Otpaxenue ceta. [lmockoe 3epkasno. 3aKOH OTpaKEHUS CBETA.

[Ipenominenue cBera. 3aKOH mpenomiieHHs cBeTa. [1oIHOE BHYTpEHHEE OTpaKeHHE
cBera. Mcnosb30BaHuE NOJHOTO BHYTPEHHETO OTPAXKEHUS B ONTHYECKUX CBETOBOJAX.

Jlunza. Xox myueit B nuHze. OnTudeckas cucrema ¢oToarnmapara, MAKPOCKOIA U
Teneckona. ['a3 kak onTudeckasl cuctemMa. bianm3opykocTh 1 JalbHO30pPKOCTb.

Pa3znoxenue Oenoro csera B cnekTp. OnbiTel HetoToHa. CriokeHHE CIEKTPaIbHbBIX
1uBeToB. J(ucnepcus ceera.



Jlemoncmpayuu.

[IpssiMosMHEHOE pacIPOCTPAHEHUE CBETA.

OTtpaxeHue cBeTa.

[Tonyuyenue n300paXkeHUi B IMJIOCKOM, BOTHYTOM U BBIITYKJIOM 3€pKajiax.

[Ipenomnenue cpera.

OnTuyeckuid CBETOBOJ.

Xop 1ydeil B coOuparoniei JIMH3e.

XoJI qyder B pacCEUBAIOUIEH JIUH3E.

[Tomydenue n300pakeHnii ¢ TOMOIIIBIO JIMH3.

[Tpunumn aeicTBus GoroanmapaTa, MUKPOCKOIIA U TEJIECKOIA.

Mopens rima3sa.

Pasnoxxenue 6emoro cBeta B CIIEKTP.

[Tomyuyenue 6eoro cBeTa Mpu CI0KEHUU CBETA PA3HBIX 1[BETOB.

Jlabopamophvie pabomwi u onvimol.

HccnenoBanue 3aBUCUMOCTH yTJla IPEJIOMIIEHUS CBETOBOTO JIyda OT yTJja IaJcHus Ha
TPAHULE «BO3IYX-CTEKIIO».

Omnpenenenre GOKyCHOIO PACCTOSTHUS U ONTHYECKON CHIIbI COOUpAIOLIEH JTMH3BI.

OnpIThl IO BOCHPHUATHIO LBETA NMPEAMETOB NMPH UX HAOIIOACHUM 4Y€pe3 LIBETOBBIC
(GuUIbTPHL

Keanmoevie aenenus.

OmneiTel Pezepdopa u mitanerapHas Moaenb atoma. Moaens aroma bopa. Mcnyckanue
Y TIOTJIOLIEHNE cBeTa aTOMOM. KBaHThI. JInHEWYaThIe CIIEKTPHI.

PapnoaktuBHOCTh. Anb(a-, 6eta- U ramma-usnydeHus. CTpoeHUE aTOMHOIO siipa.
Hyxnonnas mozaens aromHoro sigpa. M3oromel. PangnoaktuBHbIe npeBpamienus. [lepuon
ITOJTypacIiaia aTOMHBIX SIED.

SnepHble peakuuy. 3aKOHBI COXPAaHEHHUsI 3apsS0BOTO U MAcCCOBOIO0 YHMCEN. DHEPTHs
CBA3M aTOMHBIX sjuep. CBs3b Macchl W SHEpPruM. Peakuuu cuUHTE3a W JEJIECHUS SIEp.
Nctounuku sneprun ConHIa U 3BE3I.

SnepHas sHepreTuka. JlelcTBrs paAMOAKTUBHBIX U31y4YEHUN HA )KUBBIE OPTraHU3MBI.

Llemoncmpayuu.

CrexTpbl U3ITy4YEeHHSI U TTOTJIOLICHMS.

CrexTphl pa3au4HbIX Ta30B.

CnekTp Bogopoa.

Hab6nronenue tpekoB B kamepe Buiibcona.

PaboTa cuéTunka HOHU3UPYIOIUX U3ITYyUYEHUH.

Perucrpatius n3znydeHus NpupoIHbIX MUHEPAIOB U MPOYKTOB.

Jlabopamophvie pabomwi u onvimol.

N3mepennie pagnoakTUBHOTO (hOHA.

Tlosmopumenvro-ob606warwuii Mooyv.

[ToBTOpUTENBEHO-0000IIAIOMUNA  MOYJIb TpEeAHa3HAYeH s CUCTeMaTU3aluu U
0000IIEHUST MPEAMETHOTO COJEPKaHUS M OMBITa JESTeIbHOCTH, MPUOOPETEHHOTO MpH
M3YYEHHUHU BCETO Kypca (pU3MKH, a TaKXkKe JJIs1 OATOTOBKY K OCHOBHOMY T'OCYIapCTBEHHOMY
sK3aMeHy Mo (pu3uKe st 00yJaroIIMXCsl, BHIOPABIINUX ATOT yUEOHBIN MpeIMeT.

[Ipy wW3y4yeHUM JaHHOTO MOIYJSl PEATU3YIOTCS W CHCTEMATH3UPYIOTCS BHIBI
NEeSTEIbHOCTH, HAa OCHOBE KOTOPBIX OOECHEYMBAETCS JOCTH)KEHHE TMPEIMETHBIX U
METAINpPEeIMETHBIX TUIAHUPYEMBIX PE3YJbTaTOB O0yuYeHHUs, (PopMuUpyeTcs eCTeCTBEHHO-
Hay4Hasi TPaMOTHOCTb: OCBOEHHUE HAYUYHBIX METOJOB UCCIEAOBAHUS SIBICHU MPUPOABI U



TEXHHUKH, OBJIQJICHUE YMEHUSIMH OOBSICHATh (PU3NUECKUE SIBICHUS, IPUMEHSISI 1Oy YCHHbIE
3HAHMS, pelaTh 3a1a41, B TOM YUCJIE KAYECTBEHHBIEC U DKCIIEPUMEHTAJIbHBIE.

[IpyHIMIINATIBHO AESITEIBHOCTHBIN XapaKkTep JaHHOTO MOZYJIS pEaau3yeTcs 3a CUET
TOT0, YTO 00YHYAIOIINECS BBINOIHSIIOT 33JaHNs, B KOTOPBIX UM MPEJIaracTcs:

Ha OCHOBE IMOJYYEHHBIX 3HAHWU pacro3HaBaTh U HAYYHO OOBACHATH (PU3NUYECKUE
SABJICHUS B OKPY’KAIOIIEN IPUPOJIE U ITIOBCETHEBHOM KU3HU;

HCIIOJIb30BaTh HAy4YHbIE METOJbI UCCIEAOBaHUS (DU3UUECKUX SIBJICHUM, B TOM YHCIIE
JUISL IPOBEPKHU TUIIOTE3 U MOJTYYEHUS TEOPETUIECKUX BBIBOJIOB;

OOBSICHATh HAay4YHbIE OCHOBBI HamOoJee BaXKHBIX JOCTH)KCHHH COBPEMEHHBIX
TEXHOJIOTUH, HAIIPUMED, MTPAKTUYECKOTO UCTIOJIb30BAHUSI PA3JIMYHBIX HCTOYHUKOB SHEPTUN
Ha OCHOBE 3aKOHA IPEBPAILECHNS U COXPAHEHMS BCEX U3BECTHBIX BUJOB SHEPTIUU.

Kaxxmad u3 TeM NAHHOrO MOAYJISA BKIIIOYAET DHKCIIEPUMEHTAIbHOE HCCIEAOBAHUE
o0oOmaroniero xapakrepa. MoJyib 3aBepLIacTCsl NPOBEACHUEM JMArHOCTUYECKOU U
OLIEHOYHOM paboThI 3a KypC OCHOBHOT'O O0IIEro 00pa3oBaHMUs.

Inanupyemvle pesynromamsl 0c80eHUs YieOHO20 npeomema

Jluunocmmuule pesynomamoi

B pesynbrare usydeHus ¢GU3MKM HAa YPOBHE OCHOBHOTO OOIIEro 0Opa3oBaHUsS Yy
oOyuatomierocs OyayT copMUpOBaHbI CIEIYIONIUE JIUYHOCTHBIE PE3YIbTaThl B YACTH:

1) maTproTHYECKOTO BOCTIUTAHUS:

MPOSIBJICHUE MHTEpPECa K MCTOPUM U COBPEMEHHOMY COCTOSIHUIO POCCHUUCKOMN
(bu3nYecKoi HayKH;

[IEHHOCTHOE OTHOIIEHHE K TOCTIKEHUSM POCCUICKUX YUEHBIX-(DU3UKOB,;

2) rpa)1aHCKOIr0 U AYXOBHO-HPABCTBEHHOT'O BOCIIUTAHUS:

TFOTOBHOCTh K AaKTUBHOMY YYacTHIO B OOCYXJIEHHUM OOILECTBEHHO-3HAUYUMBIX U
ATUYECKUX MPOOJIEM, CBSI3aHHBIX C MPAKTUYECKUM MPUMEHEHUEM JTOCTHXKEHUN (PU3HKH;

OCO3HaHUE BaXXHOCTU MOPAJIbHO-3TUYECKUX MPUHIIUIIOB B JACSITEILHOCTU YUEHOTO;

3) 5CTETHYECKOTO BOCIIUTAHUS:

BOCIPUSATUE ACTETUYECKUX KadecTB (PU3MYECKOM Hayku: €€ TapMOHUYHOIO
MOCTPOEHUS, CTPOTOCTH, TOUHOCTH, JIJAKOHUYHOCTH;

4) IeHHOCTH HAYYHOTO MO3HAHUS:

OCO3HaHMUE HEHHOCTH (PU3NUECKOI HAyKH KaK MOIIIHOI'O MHCTPYMEHTA [TO3HAHUS MUDA,
OCHOBBI Pa3BUTHUS TEXHOJOIUM, BAXKHEUILIEN COCTABIISIOIEH KYJIBTYPHI;

pa3BUTHE HAyyHOM  JIOOO3HATENBHOCTH, MHTEpeca K  HCCIe0BaTEeNIbCKOM
NEeSTENbHOCTH;

5) popMupoBanus KyJabTypbl 310POBbSI U IMOIIMOHAIBHOTO OJIArONOTYYHs:

OCO3HaHUE [EHHOCTH 0€30MacHOro 00pasa KU3HU B COBPEMEHHOM TEXHOJOTHYECKOM
MHUpE, BaXXHOCTH MpaBHJI 0OE30MACHOTO TMOBEJEHUS Ha TPaAHCIOpPTE, Ha J0porax, C
AJIEKTPUYECKUM U TEIJIOBBIM 000PYI0BaHHEM B IOMAIIIHUX YCIOBUSX;

c(hOpMHUPOBAHHOCTh HaBbIKa pedIeKCHMU, TMPHU3HAHWE CBOETO MpaBa HAa OMIMOKY U
TaKOro e [paBa y APyroro 4ejoBeKa;

6) TPy10BOTO BOCIIUTAHHSI:

aKTUBHOE ydYacTHE B pEIICHWHW TMPAKTUYECKUX 3amad (B paMKax CEMbH,
o0pa3oBaTeNnbHON OpraHU3alliy, HACEJICHHOTO MTyHKTa, POJHOTO Kpasi) TEXHOJIOT HYECKON U
COLIMAJIbHOM HANPaBJIEHHOCTH, TPEOYIOIIMX B TOM YUCIE U PU3NYECKUX 3HAHUM;



MHTEpEC K MPAKTUYECKOMY U3YUYEHHUIO IpOoQeccuil, CBSI3aHHBIX C (PU3UKOIA;

/) DKOJIOTUYECKOT0 BOCITUTAHUSI:

OpHEHTAIMs] Ha MpHUMEHEHHe (PU3MUYECKUX 3HAHWUU JIJIs pelleHus 3ajad B o0jacTu
OKpY’Kalollel cpe/pl, IIIaHUPOBAHUS TIOCTYIIKOB M OIICHKH WX BO3MOXKHBIX TOCJIECTBHIA
1L OKPY>KaIOLIeH Cpebl;

OCO3HaHHUE TI00aTBHOT0 XapaKTepa SKOJOTHUYECKUX MpoOieM U IMyTei X pelieHus;

8) aganTanuy K U3MEHSIOMUMCS YCIOBHUSIM COLMATBHON U MPUPOIHON CPEIBI:

MOTPEOHOCTh BO B3aWMOJACWCTBMM TPHU BBIMOJHEHHHM HUCCIECJOBAHUM U TPOEKTOB
bu3nUYeCcKoil HaNPaBICHHOCTH, OTKPBITOCTD OTBITY U 3HAHUSM JAPYTHUX;

MOBBILICHUE YPOBHS CBOEH KOMIIETEHTHOCTH Yepe3 MPAKTHUECKYIO ACSITEbHOCTD;

NOTPEOHOCTh B (JOPMUPOBAHUU HOBBIX 3HAHUU, B TOM YHcIie POPMYIUPOBATH UJCH,
MOHSITHS, TUIOTE3bI O GU3NUYECKUX OOBEKTAX U SIBICHUAX;

0CO3HaHME 1e(PUITUTOB COOCTBEHHBIX 3HAHUN U KOMIIETEHTHOCTE! B 00J1aCTH (DU3UKU;

IUTAaHWPOBAHUE CBOETO Pa3BUTHS B IPUOOPETEHUHU HOBBIX (PU3MUECKUX 3HAHUM;

CTPEMJICHHE aHaJU3UpOBATh U BBIABIATH B3aMMOCBS3M IPUPOABI, OOIIECTBA U
HSKOHOMUKH, B TOM YHUCJIE C UCIOJIb30BaHUEM (PU3NUECKUX 3HAHUM;

OLICHKAa CBOMX JEMCTBHM € YYETOM BIMSIHMS Ha OKPYKAIOIIYIO CPEIy, BO3MOMKHBIX
rJ100aJIbHBIX MOCIEICTBUM.

Memanpeomemnuie pe3ynvmamol

B pesynprare usydeHus ¢u3MKM Ha YpPOBHE OCHOBHOTO OOIIETro oOpa3oBaHUs Y
oOyuatomierocss OyayT cOpMUpOBaHBI MeETalpeAMETHBIE PE3yJbTaThl, BKJIIOYAIOIINE
MMO3HABATENIbHBIC YHUBEPCATbHBIC YICOHbIE IEHCTBHS, KOMMYHUKATUBHBIC YHUBEPCATbHBIC
y4eOHbIE TCHUCTBUS, PETYJISTUBHBIC YHUBEPCAIbHBIC YICOHbBIE TCHCTBUS.

OBnajzieHNe YHUBEPCATLHBIMU YU€OHBIMU TTO3HABATEILHBIMU JICUCTBUSIMU:

1) 6a30BBIC JIOTHICCKHUE ICHCTBUS:

BBISIBIISITH U XapaKTepU30BaTh CYIIIECTBEHHbIE IPU3HAKU OOBEKTOB (SIBJICHUH);

yCTaHaBJIMBATh CYIIECTBEHHBIN IPU3HAK KJIACCU(DUKAIIUU, OCHOBAHUS JJIs1 0000IICHHUS
Y CPaBHEHUS;

BBISIBIISITh 3aKOHOMEPHOCTH U MPOTUBOPEUHS B pacCMAaTpUBAEMbIX (haKTaX, TaHHBIX U
HAOTIOACHUSIX, OTHOCSIINUXCS K (PU3NUSCKUM SBICHUSIM;

BBISIBIISATh TPUYUHHO-CIICACTBEHHBIC CBS3U TPH U3YYCHUH (HU3UYECCKUX SBICHUN U
MIPOIIECCOB, TPOBOJIUTH BHIBOABI C HCIOJB30BAaHUEM JCHYKTHUBHBIX W HWHIYKTHBHBIX
YMO3aKIIFOUCHHM, BBIJIBUTATh THUIIOTE3bI O B3aUMOCBS35X (PU3HUCCKUX BEJINYUH;

CaMOCTOSATEIIbHO BBIOMpATh CIOCOO pericHUS Y4eOHOW (DHU3UYECKOW 3amaun
(cpaBHEHHME HECKOJIBKHUX BapUAHTOB PEIICHHS, BHIOOP HamOOJIEe MOAXO/SINET0 C YUETOM
CaMOCTOSTEIIHO BBIICJICHHBIX KPUTEPHUEB).

2) 6a30BbIC UCCAETOBATEIBLCKUE ACHCTBUS:

MCIIOJIh30BaTh BOMPOCHI KaK MCCIICIOBATEIHCKUNM HHCTPYMEHT ITO3HAHMS;

MPOBOJIUTh TIO CAaMOCTOATENLHO COCTaBJICHHOMY TIUIAHY OIBIT, HECIOXHBIN
(hU3UYECKUI IKCIIEPUMEHT, HEOOJIBIIIOE UCCIS0BAHNE (PU3HUECCKOTO SIBICHUS;

OIICHUBATh HA MPUMEHUMOCTbH U JIOCTOBEPHOCTh MH(OPMAIIHIO, TIOTyYECHHYIO B XOJIE
MCCJICIOBAHMSI HJIA DKCTIEPUMEHTA;

CaMOCTOSITeNIbHO  (hopMynupoBaTh 000OIIEHHUST ¥ BBIBOABI IO pe3yjbTaTaMm
POBEAEHHOTO HAOIIOICHUS, OTBITA, UCCIICIOBAHNUS;



POTrHO3UPOBATh BO3MOKHOE JIajibHENIIIEE pa3BUTHE PUZUUECKHUX MPOIIECCOB, a TAKKE
BBIJIBUTATh MPEIOJIOKEHUS 00 UX Pa3BUTUHU B HOBBIX YCIIOBUSX U KOHTEKCTAaX.

3) pabGoTta ¢ uHOpMaIIUECH:

NPUMEHSTh pa3IMYHbIe METO/bI, MHCTPYMEHTBl M 3alpoChl MpU TOUCKE U OTOOpE
uH(pOpMAIMHU I JAHHBIX ¢ y4€TOM MPEJIOKEHHON yueOHOM Ppu3nueckon 3a1auu;

aHAJIM3UPOBATh, CUCTEMATU3UPOBATh U MHTEPIPETUPOBATH NH(POPMAITHIO PA3THIHBIX
BHUJIOB U (hOPM MPEICTABICHUS;

CaMOCTOSTEIILHO BBIOMPATh ONTHUMAIBHYIO (hOpMy TpeacTaBieHus WHOOpPMAIUU U
WUTIOCTPUPOBATh pENIaeMble 3aJadd HECIOKHBIMHA CXEMaMH, JuarpaMMaM#, WHOU
rpaduKoil 1 MX KOMOWHAITASMH.

OBnajzieHNEe YHUBEPCATHLHBIMU YUSOHBIMA KOMMYHUKATHUBHBIMU JCHCTBUSMH:

1) oO1iexwue:

B X0Jl¢ OOCYyXXJeHHusi y4eOHOro marepuaia, pe3yJbTaToB JabopaTOpHBIX paboT U
MIPOEKTOB 3aJiaBaTh BOIPOCHI IO CYIIECTBY OOCYK/IaeéMOW TE€Mbl U BBICKA3bIBATh HJICH,
HalleJICHHBIE Ha PEIICHHE 3a7a41 U MoIep KaHue OJ1aroeaaTeIbHOCTH O0IIEHNS;

COTOCTABIIATh CBOM CYXICHUS C CYXICHUSIMH JPYTMX YYAaCTHUKOB JHAaiora,
OoOHapyKUBaTh Pa3IMUME U CXOJCTBO MO3UITUH;

BBIPAKATh CBOIO TOYKY 3PEHUS B YCTHBIX U MUChbMEHHBIX TEKCTAX;

MyOJIMYHO  TMPEJCTABIATh  PE3YNbTAThl  BBIMIOJIHCHHOTO  (PM3WYECKOTO  OIBITA
(9KCTIEpUMEHTA, UCCIIeIOBAHUS, TIPOCKTA).

2) COBMECTHAsI I€SITEIBHOCTD (COTPYIHUYECTBO):

MMOHUMATh U HMCTOJIL30BaTh MPEUMYIIECTBA KOMAHJIHOW W WHAWBUAYAJIbLHON PabOTHI
MIPU PEIIEHNU KOHKPETHON (PM3UUECKOM MPOOIEMBI;

MPUHUMATh I1IEJTM COBMECTHOW NESITEIIbHOCTH, OPraHWU30BHIBATh IEHUCTBHUS 1O €€
JOCTHKCHHIO: PaCTpedeNaTh pPOJid, OOCYKIaTh TMPOIECCHl W PEe3yNbTaThl COBMECTHOMN
paboThI, 000011aTh MHEHHUS HECKOIBKHUX YEIOBEK;

BBITIOJIHATh CBOIO YacTh PaOOThI, TOCTUTass KaYECTBEHHOTO pe3yjbTaTa MO CBOEMY
HaIPaBJICHUIO U KOOPJIUHUPYSI CBOU JIEUCTBUS C IPYTUMHU WICHAMH KOMaH/IbI;

OIICHMBATh KA4eCTBO CBOEro BKJaga B OOMMUNA TPOAYKT 1O KPHUTEPHUAM,
CaMOCTOSTENbHO C(HOPMYITUPOBAHHBIM YUaCTHUKAMU B3aHMOICHCTBHSI.

OBnajzieHNe YHUBEPCATHLHBIMU YUCOHBIMH PETYIISITUBHBIMU JCHCTBUSMU:

1) camoopranuzanus:

BBISIBIISAITH TIPOOJIEMBI B )KU3HEHHBIX M YI€OHBIX CUTYAIHAX, TPEOYIONTUX TSI PEIICHHMSI
(bu3MYeCcKuX 3HAHUM;

OPHEHTHPOBATLCSA B PA3IUYHBIX IMOAXO0JAaX NMPUHATHS PEIICHUN (MHIWBHIYaTbHOE,
MIPUHATHE PEIICHUS B TPYIINE, IPUHATHE PEIICHUN TPYIIOH);

CaMOCTOSITENIFHO COCTaBJIATh QJITOPUTM pelieHust (U3nMdeckod 3agaud WM TUIaHa
UCCIICIOBAaHUS C YYETOM HMMEIOIIUXCS PECYpcOB M COOCTBEHHBIX BO3MOYKHOCTEH,
apryMEHTUPOBAThH MpeJiaraeéMble BapuaHThl PEIICHHI;

MIPOBOJIUTH BHIOOP U OpaTh OTBETCTBEHHOCTH 3a PEIICHHUE.

2) CaMOKOHTPOJIb:

JlaBaTh OIICHKY CUTYAIlUH U TIpEeJiaraTh TUIaH €€ N3MEHEHUS;

OOBSACHATh TMPUUYUHBI JOCTIKCHHSI (HEIOCTIKCHHSI) PE3yIbTaTOB JEATEIHLHOCTH,
JlaBaTh OIIEHKY MPUOOPETEHHOMY OTIBITY;

BHOCHUTBH KOPPEKTHUBBI B ICSITCIIBHOCTD (B TOM YHCJIC B XOJT BEITIOJIHCHUS (PU3HIECKOTO
MCCJIeIOBAHUS WJIM MTPOEKTA) HA OCHOBE HOBBIX OOCTOATENbCTB, U3MEHUBIIUXCS CUTYaLIHH,
YCTaHOBJICHHBIX OITMOOK, BO3HUKILIUX TPYAHOCTEH;



OIICHHMBATh COOTBETCTBHUE PE3yJIbTaTa IEIH U YCIOBHSIM.

3) SMOIMOHALHBIA WHTEIUIEKT:

CTaBUTH ceOs1 HA MECTO JIPYToro YeJIOBeKa B XOJI€ CIIOpa WIIH TUCKYCCHH HAa HAy9IHYIO
TeMy, TOHUMAaTh MOTHBBI, HAMEPEHUS U JIOTUKY JAPYTOTO.

4) npuHATHE Ce0s U IPYTHUX:

MpU3HaBaTh CBOE MpaBO Ha OMMOKY TpHU perieHuu (DU3NYECKUX 3aJad Wi B
YTBEPKICHHUSIX HAa HAyYHBIE TEMBI U TAKOE K€ TPABO JPYTOTO0.

IIpeomemmnvie pezyrvmamol

[TpenmetHbie pe3ynbTaThl M0 ydeOHOMY Tpenamery «®dusuka» (0a30BbIA YPOBEHB)
00€eCIeunBaroT:

1) moHrMaHue posii GU3MKK B HAYYHOH KapTUHE MHpPa, CHOPMUPOBAHHOCTH 0A30BBIX
IPEJICTAaBICHU O 3aKOHOMEPHOU CBSA3M W IO3HABAEMOCTH SIBICHUI MPHUPOABI, O POJH
HKCIIEPUMEHTA B (PU3HKE, O CUCTEMOOOpPA3yIoIel poin (pU3NKHU B pa3BUTHH €CTECTBEHHBIX
HayK, TEXHUKU U TEXHOJOTHH, 00 3BOJIONMNH (GU3HMUECKUX 3HAHUN U UX POJIU B IEJIOCTHOM
€CTECTBEHHOHAYYHON KapTHUHE MHUpPa, O BKIAJE€ POCCHUHCKUX U 3apyOeKHBIX YUEHBIX-
(GU3MKOB B pa3BUTUE HAyKH, OOBSCHEHHE IPOLECCOB OKPYKAIOIIETO MHpa, Pa3BUTHE
TEXHUKH U TEXHOJIOTHI;

2) 3HaHUA O BHAAaX Marepuu (BEIIECTBO U TOJI€), O JBIKEHUU Kak Crocode
CYIIIECTBOBaHMSI MaTepuu, 00 aTOMHO-MOJIEKYJISIPHOW TEOPUU CTPOCHHUS BEIIECTBA, O
(bu3MYECKO CYyITHOCTH SABICHUH TPUPOIBI (MEXAaHUUECKHX, TETUIOBBIX, JIEKTPOMArHUTHBIX
Y KBAaHTOBBIX); YMEHHUE PA3NU4aTh SIBICHUA (PaBHOMEPHOE W HEPAaBHOMEPHOE JIBIKEHHE,
PaBHOYCKOPEHHOE MPSIMOJIMHEHHOE ABMKEHUE, PABHOMEPHOE JIBUKEHHE MO0 OKPYKHOCTH,
WHEpLUs, B3aWMOJCWUCTBUE TEJ, PaBHOBECHE MaTepUATbHOW TOYKH W TBEPJOrO Tena,
nepeaada JaBICHUS TBEPIAbIMU TellaMU, SKHAKOCTSIMH M Ta3aMH, I[UJJaBaHUE Tell,
Kosie0aTebHOEe JABM)KEHHE, PE30HAHC, BOJIHOBOE JBM)KEHUE, TEIJIOBOE JIBUYKEHUE YaCTHUI]
BemecTa, auddys3us, TEMIOBOE paclIMpEeHUE U CKaThe, TEINIO0OOMEH W TeIIOoBOE
paBHOBecCHE, TUIABJICHUE U KPUCTAILTU3AIIMS, Tapoo0pa3oBaHue (UCIapeHne U KUIEHUe) u
KOHJCHCALIMsS, DJEKTPU3alUsl TeJl, B3aUMOJEHCTBUE 3JIEKTPUUECKHUX 3apsiioB, NEHCTBUS
JJIEKTPUYECKOTO  TOKA,  KOPOTKOE  3aMblKaHWE,  B3aUMOJAEWCTBHE  MAarHuTOB,
AIIEKTPOMArHUTHAS WHIYKIUS, JEHCTBME MAarHUTHOTO TMOJII HA TPOBOJHUK C TOKOM,
NPSIMOJIMHEHOE pacpOCTpaHeHUe, OTPaKEHUE U TPETIOMIICHUE CBETa, IUCIIEPCHSI CBETa,
pa3joXEHUE CBETOBOTO M3JIYYCHHUS B CIEKTP, €CTECTBEHHAs pPaJMOaKTUBHOCTD,
paZMOaKTUBHBIC TPEBPAIICHUS ATOMHBIX SJI€p, BO3HUKHOBEHHE JIMHEWYATOTO CIIEKTpa
W3IyYeHUs) TO ONHCAHWI0O WX XapaKTEPHBIX CBOHCTB W Ha OCHOBE OIBITOB,
JEMOHCTPHUPYIOIIUX JaHHOEe (PU3UYECKOe SIBIICHHE; YMEHHE pPAacllO3HABATh IMPOSIBICHUE
M3YUYCHHBIX (U3UYECKUX SBICHHH B OKPY)KAIOIIEM MHpE, BBIACISIS MX CYIICCTBCHHBIC
CBOMCTBA/TIPU3HAKY;

3) BiajieHre OCHOBAMU MOHATUMHOTO ammapara U CUMBOJIMUECKOTO sI3bIKa (PU3UKHU U
MCIIOJI30BAaHUE WX JIJISl PEIICHUs YUEOHBIX 3a71a4, YMEHUE XapaKTepU30BaTh CBOMCTBA TeTl,
(bu3HYeCcKue IBJICHUS U TTPOIIECCHI, UCTIONB3YS (DyHIaMEHTATBHBIC U AMITUPUUECCKUE 3aKOHBI
(3akoH [lackaisi, 3aKkoH ApxuMesia, IpaBUIIO pblYara, 30J0TO€ PABUIIO MEXaHUKU, 3aKOHBI
M3MEHEHHUS U COXpaHEHHs] MEXaHWYECKOW 3HEPTUH, ypaBHEHUE TEIUIOBOTO OallaHca, 3aKOH
COXpaHEHHUs WMIyJbCca, 3aKOH COXPAaHCHHsI DJIGKTPUYECKOTO 3apsiia, MPUHITHI
OTHOCUTEIbHOCTH ['anmuiesi, MpUHIMI CYNEepHo3uIuu cuil, 3aKoHbl HploTOHA, 3aKoH
BCEMHUPHOTO TATOTEHHUS, TEOpeMa O KUHETHMYECKOW SHEepruu, 3aKkoH ['yka, OCHOBHbIE



MOJIOKEHUST MOJIEKYJIIPHO-KMHETUYECKOM TEOpUM CTPOEHHS BellecTBa, 3akoH Kylona,
OPUHIMI CYHEPIO3UIIMKA JIEKTPUUECKUX MoJel, 3akoH OMma sl ydacTka LeMNu, 3aKOH
JIxoyns-JleHna, 3aKkoHbl MPSMOJIMHEMHOTO paclipoOCTPaHEHHs, OTPAXKEHUS U MPETOMIICHUS
CBETAa); YMEHHUE OMHUCHIBATh U3yUEHHbIE CBOMCTBA T€N U (U3UUECKHUE SIBICHHUS, UCIIONb3Ys
(bu3nYecKue BETUYUHbL;

4) ymMeHWEe TPOBOAUTH MPSMBIE M KOCBEHHBIC W3MEPCHHS (PU3NYECKUX BEIUYHH
(paccrosiHe, TMPOMEXKYTOK BpEMEHH, Macca Tella, O00BeM, CHila, TeMIepaTypa,
OTHOCHUTEJIbHASL BJIAXKHOCTh BO3JyXa, CHJIa TOKa, HAIpPSHKEHHE, COMPOTUBIICHUE) C
WCITOJIP30BAHUEM AaHAJIOTOBBIX M IHU(PPOBBIX H3MEPUTEIHHBIX TPHOOPOB; MMOHWMAHUE
HEM30€)KHOCTH TOTPEITHOCTEH (U3UYECKUX H3MEPEHUH; yMEHUE HaXOJIUTh 3HAUCHUE
U3MEPSIEMON BEIMYMHBI C TIOMOINBIO YCPETHEHUS pe3yJIbTaTOB CEPUH H3MEPEHUU U
YYHUTHIBATH MMOTPEITHOCTH H3MEPEHUM;

5) BiaJieHre OCHOBaMU METOJIOB HAYYHOTO MO3HAHUS C YYETOM COOJIOJICHUS MPaBUII
0e30I1acHOro Tpyaa:

HaOmoeHne  (U3MYECKUX  SIBIICHUW: YMEHHE  CaMOCTOSATEIIbHO  COOMpaTh
HKCIIEPUMEHTAJIbHYIO0 YCTAHOBKY M3 JIaHHOTO HaOopa oO0OpYyJOBaHUSI 1O HHCTPYKIIHH,
OMKCHIBATH XOJ1 ONBITA U 3aMHUCHIBATH €T0 PE3yJIbTaThl, POPMYIUPOBATH BHIBOIL;

IPOBEJICHUE TPSIMBIX M KOCBEHHBIX H3MEPEHHM (U3MYECKUX BEIUYMH: YMEHHE
IJIAHUPOBATHh U3MEPEHHUSI, CAMOCTOATEIILHO COOMPATh AKCIIEPUMEHTAILHYIO YCTAaHOBKY TI0
WHCTPYKITUH, BEIYUCIIATH 3HAYCHUE BETMIMHBI M aHATM3UPOBATH TOJTyYCHHBIC PE3YIbTAThI
C YYETOM 3aJaHHOM MOTPEIIHOCTH PE3YJIbTaTOB U3MEPEHUI;

MPOBEICHUE HECIOXKHBIX OSKCICPUMEHTAIBHBIX HCCICIOBAHUN; CaMOCTOSTEIHHO
coOMpaTh IKCIEPUMEHTAIBHYIO YCTAHOBKY M TIPOBOAUTH MCCJICIOBAHHUE TI0 HHCTPYKIIUH,
MIPEACTABIATh TOJYYCHHBIC 3aBUCUMOCTH (DU3UYCCKUX BEIWYMH B BHJAC TAOMUIl U
rpauKOB, yUUTHIBATH TOTPEITHOCTH, JCNIaTh BBIBOJBI 110 PE3yJIbTaTaM UCCIIEIOBAHMS;

6) MOHUMAaHUE XapaKTEPHBIX CBOMCTB (M3MUECKUX Mojeliel (MarepuaabHas TOYKa,
aOCOJIOTHO TBEPJOE TEJIO, MOJEIN CTPOCHUS Ta30B, KUIKOCTEH U TBEPHABIX TeI,
TJIaHETapHAasi MOJIEh aTOMa, HYKJIOHHASI MOJIE b aTOMHOTO fJIpa) U YMEHUE TPUMEHSTh UX
JUTsL OOBsICHEHUST (PU3UYECKUX MPOIECCOB,;

7) ymeHue oOBACHATh (PU3UYCCKHE IMPOIECCHl U CBOWCTBA TEJ, B TOM YHUCJIC U B
KOHTEKCTE CHUTYyallMi MPaKTUKO-OPUEHTHPOBAHHOTO XapaKTepa, B YAaCTHOCTH, BBISBISATH
MIPUYHHHO-CJICACTBEHHBIC CBSI3U U CTPOUTH OOBICHEHHE C OTIOPOM Ha N3YYEHHBIC CBOWCTBA
(bu3nyecKuXx sIBJICHUN, (PU3NUECKUE 3aKOHBI, 3aKOHOMEPHOCTH U MOJIEIIH;

8) ymMeHue peliath pacueTHbIe 3a1aun (Ha 0asze 2-3 ypaBHEHMI), UCTIOJIb3Ys 3aKOHBI U
(GbopMyIIBI, CBS3BIBAMOIIME (U3MUYCCKUE BEIWYWHBI, B YaCTHOCTH, 3alUCBHIBATh KPATKOE
YCIIOBHE 3aJa4¥, BBISIBJIATH HEIOCTAIOIIME JaHHBIC, BBHIOMPATh 3aKOHBI U (HOPMYIIBI,
HEOOXOAMMBIC JIJIS €€ PEIICHHUSI, UCTIOJIb30BaTh CIIPAaBOYHBIC JIAHHBIE, TPOBOIUTH PACUCTHI
W OIICHWBATh PCATMCTUYHOCTH IMOYYCHHOTO 3HAYCHUS (DM3MUECKOW BEIIMYWHBI; YMCHHE
OTIPEIENATh Pa3MEPHOCTh (PU3NYECKON BEITMYHUHBI, TTOJYYCHHON TIPH PEIICHUH 3a]1a4H;

9) ymeHue XapakTepu30BaTh MPUHITUILI IEUCTBHUSI TEXHUYECKUX YCTPOWCTB, B TOM
gucie OBITOBBIX NPHUOOPOB, W TPOMBIIUICHHBIX TEXHOJIOTHYECKUX TPOIECCOB MO HX
OTHMCAHUIO, WCIIONB3yS 3HAHUS O CBOWCTBAX (PU3UYECKUX SIBICHUM W HEOOXOJMMbBIC
(bu3nYecKue 3aKOHOMEPHOCTH;

10) yMeHHe MCIONIb30BaTh 3HAHUS O (PU3UUYECKUX SBJICHUSX B MOBCEIHEBHOW KU3HU
st obecriedeHHss 0O€30MaCHOCTH MpU  OOpallleHHd C  OBITOBBIMU IpuOOpamMu U
TEXHUYECKMMU  YCTPOMCTBAMHU, COXPAHEHHUS 370pPOBbS U  COONIOACHUS  HOPM
HKOJIOTUYECKOTO TMOBEJEHUS B OKpYXalolled cpeae; NOHMMaHUE HeOoOXOAUMOCTU



NPUMEHEHUs  JOCTHXKCHWH  (PU3UKM W TEXHOJOTMA U1 PalMOHAIBLHOTO
IPUPOJIOTIONH30BAHMS;

11) ompIT moucka, mMpeoOpa3oBaHus W TpPEACTaBICHUS WHGOpMauu (HU3NIecKoro
COJIEpKaHUs C UCTIOJIb30BaHNEM WH(OPMAITMOHHO-KOMMYHHUKATHBHBIX TEXHOJIOTUI; B TOM
qrclie YMEHHE HCKaTh HWHGOpMaInio (U3HUYECKOTO coAepkaHus B ceTh VIHTEepHeT,
CaMOCTOSTEIILHO (OPMYJIHPYsST TOMCKOBBIM 3alpoc; YMEHHE OIEHHWBATHh JTOCTOBEPHOCTH
MOJIydeHHOW WHGOpPMAMK HAa OCHOBE HWMCIOIIMXCA 3HAHUHW MW JOMOJHUTEIBHBIX
HMCTOYHMKOB; YMEHHE WCIOJb30BaTh IIPH BBIMIOJHCHUH Y4YEOHBIX 3aJaHUN Hay4YHO-
MOMYJIIPHYIO JTUTEPATYPY (PU3UUECKOTO COACP’KAaHUS, CIPABOYHBIC MATEPHAIIBI, PECYPCHI
cetu MHTEpHET; BlajeHne pHUeMaMu KOHCIIEKTUPOBAHUS TEKCTa, 0A30BHIMH HABBIKAMU
npeoOpa3zoBaHus HHPOPMAIIUK U3 OJTHON 3HAKOBOW CHCTEMBI B IPYTYI0; YMEHHE CO37aBaTh
COOCTBEHHBIC MUCHMEHHBIC U YCTHBIE COOOIICHHSI HA OCHOBE HH(POPMAITMH M3 HECKOJIbKHIX
MCTOYHHKOB,

12) ymeHue npoBOAUTh Y4eOHOE MCCIIEIOBAaHUE IO/ PYKOBOJCTBOM YYHUTEINSI, B TOM
4yycjie TOHUMAaTh 3aJa4d  HWCCICAOBAHUS, TMPUMEHSTh METOAbl  UCCJIECIOBaHMUS,
COOTBETCTBYIOIIME TIOCTABICHHON I1I€JM, OCYIIECTBIATh B COOTBETCTBUU C IUIAHOM
COOCTBEHHYIO [I€ATEILHOCTh M COBMECTHYIO JCSTEIbHOCTH B TpyINIE, CIEAUTh 3a
BBITIOJIHEHUEM ILJIaHa JCHCTBUN U KOPPEKTUPOBATH €T0;

13) mpencraBienuss o cdepax MNpohecCUOHAIBHOM ACATEILHOCTH, CBSI3aHHBIX C
(M3UKON M COBPEMEHHBIMHU TEXHOJIOTHUSMH, OCHOBAHHBIMU Ha JTOCTHKCEHUSAX (PU3NUECKON
HayK{, TO3BOJIAIONIME OOYYaIOmUMCS paccMaTpuBaTh (DU3UKO-TEXHUYECKYIO O0IacTh
3HaHUU Kak cepy cBoeil Oyayiieit mpodeccnoHaabHON AeATETLHOCTH.

[IpenMeTHbIe pe3yJIbTaThl OCBOCHHS MTPOTrpaMMbl MO (PU3MKE K KOHILYy 0OyueHus B 7
KJ1acce:

[IpeameTHbie pe3ysnbTaThl Ha 0a30BOM YpPOBHE OTpPaXarT CHOPMUPOBAHHOCTH Yy
oOy4Jaronmxcst yMEHUM:

UCIIOJIb30BaTh TOHATHS: (U3MYECKHEe U XUMUYECKHE SIBICHUS, HaAOIIOICHHE,
AKCIIEPUMEHT, MOJIENIb, TUIIOTE3a, €IWHUIIBI (DU3UYECKUX BEIUYMH, aTOM, MOJEKYyIa,
arperaTHbI€ COCTOSIHMSI BeliecTBa (TBEPIOE, KHUIKOE, ra3000pa3HOE), MEXaHHUECKOE
JIBUKEHUE (paBHOMEpHOE, HEPABHOMEPHOE, MPSIMOJIMHEWHOE), TPAEKTOpHs,
paBHOAeHCTBytomass cui, Jnedopmanusa (ympyras, IUlacTHYEcKasi), HEBECOMOCTb,
COOOIIAOIINECS COCYbL;

paznuuath siByieHus (quddy3us, TErIoBoe IBHKCHUE YaCTUI] BEIIECTBA, PABHOMEPHOE
JIBUKEHUE, HEPABHOMEPHOE JBWXEHHE, WHEPLMS, B3aUMOJCHCTBUE TEIJ, PaBHOBECHUE
TBEPIBIX TEJI C 3aKPEIJIEHHOM OChIO BpAIECHMS, Nepeaadya AABJICHUS TBEPABIMUA TEJIAMU,
KUAKOCTIMU W Ta3aMu, aTMocpepHOoe JaBjieHHe, I[UIaBaHWE TeJ, NPEeBpaIEHUs
MEXaHMUYECKOI PHEPruu) MO OMHCAHUIO UX XAPAKTEPHBIX CBOMCTB M HAa OCHOBE OIBITOB,
JEMOHCTPUPYIOIINX JaHHOE (PU3UUECKOE SBIICHUC;

pacro3HaBaTh MPOSBICHUE N3YUCHHBIX (PU3NUECKUX SBJICHUHN B OKPYKAIOIIIEM MUPE, B
TOM unciie (U3NUECKUE SIBICHUS B MPUPOJEC: MPUMEPHI JBUKCHHUS C Pa3TUIHBIMH
CKOPOCTSIMU B )KUBOM U HEXKUBOU MPUPOAE, AEUCTBUE CUJIBI TPEHUS B IPUPOJE U TEXHUKE,
BIIUSIHUE aTMOC(EPHOTO JABJICHUS HA KMBOW OpraHu3M, IJIaBaHUE PhIO, phlYaru B Tele
YeJjoBeKa, MPU ITOM TMEPEBOAUTh TMPAKTUYECKYH 3ajlady B Y4eOHYIO, BBIJCIATh
CYILIECTBEHHbIEC CBOMCTBA (IIPU3HAKH) (PU3NUYECKUX SBICHUM;



OIUCHIBATh U3YUYEHHbIE CBOMCTBA TeJ U (PU3NUYECKUE SIBICHUS, UCTIONb3Ysl (PU3NUECKUE
BEIMUYMHBl (Macca, OOBEM, IUIOTHOCTh BEILECTBA, BPEMsI, IyTb, CKOPOCTb, CPEIHSS
CKOpPOCTb, CHJIa YIPYTOCTH, CHJIa TSKECTH, BEC TeJla, CUJIa TPEHUs, JaBiieHUuE (TBEPIOTO
TeNa, KHUJAKOCTH, raza), BHITAJIKUBAIOLIAS CHJIa, MEXaHUYeCKas: paboTa, MOIIHOCTb, IJIEYO
CHJIbI, MOMEHT CHJIbI, KOO(Q(PUIMEHT MOJE3HOTO EUCTBUS MEXaHU3MOB, KHHETHYECKAS U
NOTEHLMAIbHASl SHEPTUs), NPU OMHCAHUU MPABWIBHO TPAKTOBATh (U3UYECKUN CMBICT
HCIOJIb3YEMBIX BEJMYHMH, UX 0003HAUEHUS U €IUHUIBI (U3NYECKUX BEJIHUYMH, HAXOIUTh
dbopMyIibl, CBS3BIBAIONINE JNaHHYIO (U3UYECKYI0 BEIHMYMHY C JPYTUMH BEIMYHMHAMH,
CTPOUTH TPAPHUKU U3yUEHHBIX 3aBUCUMOCTEN (PU3HMUECKUX BEIUYNH;

XapaKTepu30BaTh CBOMCTBAa Tel, (U3MYECKUE SBICHUS U MPOLECCHI, HCIONb3YS
npaBuia CIOXKEHUs cui (BIOJb OJHOM mpsmoid), 3akoH ['yka, 3akoH Ilackans, 3akoH
ApxuMena, MpaBuwIo paBHOBeCUs pbryara (0J0Ka), «30JI0TO€ MPABUIIO» MEXAHUKH, 3aKOH
COXPAHEHUSI MEXaHUYECKOM SHEPTUH, TIPU 3TOM JIaBaTh CIIOBECHYIO (POPMYIMPOBKY 3aKOHA
Y 3aIIMCHIBATh €I0 MaTEMAaTUYECKOE BBIPAKEHHUE;

OOBSCHATh (PU3UYECKUE SIBJICHUS, NPOLECCHl M CBOICTBa Tel, B TOM YHCIE U B
KOHTEKCTE CUTyaluld MPAKTUKO-OPUEHTUPOBAHHOIO XapakKTepa: BbIABIATH NPUYUHHO-
CJIEICTBEHHbBIE CBSI3U, CTPOUTH OOBSICHEHUE U3 |-2 JTOTMYECKHUX 1IAaroB C UCHOJIb30BaHUEM
1-2  u3ydeHHBIX CBOMCTBa (U3MUECKUX SIBICHUN, (QPUIMYECKUX 3aKOHA  WJIU
3aKOHOMEPHOCTH;

pemiaTh pacy€THbIe 3anayd B 1-2 JEWCTBUS, HCIOJIb3YyS 3aKOHBI M (OPMYIIBI,
CBA3BIBaIOLIME (DU3NUECKME BEJIMYMHBI: HA OCHOBE aHAJIM3a YCJIOBHS 3aa4yM 3aIlKChIBATh
KpaTKO€ yCJIOBUE, MOJCTABIATh (PU3UUECKUE BEIMUMHBI B (DOPMYJIIBI U TPOBOJIUTH PACUETHI,
HaxoOJIUTh CIPAaBOYHbIC JIaHHbIE, HEOOXOJIMMBIE JUIsl pEelIeHUs 3aJad, OLEHUBATH
PEATUCTUYHOCTD NOJyYeHHON (PU3NUECKON BEIHYNHBI;

pacno3HaBaTh MPOOJEMBbI, KOTOpPbIE MOXHO PEIIUTh NPU MOMOIIM (PU3UUYECKUX
METOJIOB, B OMIMCAHUHN UCCIIEAOBAHUS BbIIEIATH IPOBEPSIEMOE MTPEATONI0KEHNE (TUTIOTE3Y),
pa3ianyaTh U HHTEPIPETUPOBATH MOTYUYSHHBIN PE3yIbTaT, HAXOAUTH OLIMOKH B XOJI€ OIBITA,
IIPOBOAUTH BBIBOJIBI I10 €T0 PE3YJIbTaTaM;

IPOBOJAUTD ONBITHI MO HAOJIOIEHUIO (PU3NUECKUX SABJICHUN WM (PU3NUECKUX CBONCTB
Ten: (GOpMyJIHMpOBaTh TPOBEPSIEMbIE MPEIANOJOKEHUS, CcoOUpaTb YCTAHOBKY U3
NPeJIOAKEHHOT0 000PyA0OBaHNUS, 3alIUCHIBATh XOJI ONbITa U (DOPMYJIMPOBATH BHIBOBI;

BBITIOJIHATH MPSIMbIE U3MEPEHUSI PACCTOSIHUS, BPEMEHH, MAcChl Tesa, 00bEMaA, CUJIIbI U
TEMIIEpaTypbl C HCIOJIb30BAHMEM AaHAJIOrOBBIX M IU(POBBIX MPUOOPOB, 3AMHUCHIBATH
MOKa3aHus IPUOOPOB ¢ YUETOM 3aJJaHHON a0COFOTHOM MOTPEIIHOCTA U3MEPEHUI;

POBOJUTH UCCIIEI0OBAHNUE 3aBUCUMOCTH OJHON (PU3NYECKON BEIUYHMHBI OT JPYToM ¢
MCII0JIb30BAHUEM MPSAMbBIX U3MEPEHUN (3aBUCUMOCTH ITyTH PABHOMEPHO ABUKYILIETOCS Tea
OT BPEMEHHU JBUKEHUS Tela, CUIIbl TPEHUS CKOJIBKEHHS OT Beca Tela, KauecTBa 00padoTKu
ITOBEPXHOCTEN TEJI U HE3aBUCUMOCTH CHJIBI TPEHHUS OT IUIOIIAAW CONPUKOCHOBEHHUS TET,
CWJIbl YIPYTrOCTH OT YAJWHEHUS TPYXHUHbI, BBITAJKUBAIOLIEH CHIBI OT 00BEMaA
IIOIPY>KEHHOM YaCTH Tejla U OT IUIOTHOCTH JKUJIKOCTH, €€ HE3aBUCUMOCTU OT INIOTHOCTH
Tena, OT TJIyOWHBI, HA KOTOPYIO TOTPYKEHO TEJO, YCIOBUHM IUIaBaHHs Tell, yCIOBUH
paBHOBecHsI pblyara M OJIOKOB, y4acTBOBaTh B IVIAHUPOBAHUU Y4eOHOTO MCCJIEOBAHMUSA,
coOupaTh YCTaHOBKY U BBINOJHATH HW3MEpPEHUs, CJeays MpeasIoKeHHOMY IUIaHy,
¢bukcupoBaTh pe3yJbTaThl MOJYYEHHOW 3aBUCHMOCTH (DU3MUECKUX BEIMYHH B BUJEC
MPEAIOKEHHBIX TaOIUI ¥ TpadUKOB, MPOBOAUTH BHIBOJIBI 110 PE3YJIbTATAM UCCIEIOBAHUS;

IPOBOJUTH KOCBEHHBIE H3MEPEHMsI (PU3NYECKUX BEJIWYMH (IJIOTHOCTh BEIIECTBA
KUAKOCTH M TBEPAOTO Tejla, Cuila TPEHUs CKOJBXEHUA, JABJICHHE BO3]yXa,



BBITAIKUBAIOIIAS CUJIA, IEUCTBYIONIAs HAa MOTPYKEHHOE B KUAKOCTH TeNO, KO3 PUIueHT
MOJIE3HOTO JIEUCTBHS MPOCTHIX MEXAaHU3MOB), CIEAys MPEAJIOKEHHOW WHCTPYKIUU: MpU
BBITIOJIHEHUM M3MEPEHUl coOUpaTh SKCHEPUMEHTAIbHYI0O YCTAHOBKY U BBIYUCISATH
3HAUYE€HUE UCKOMOM BEJTUYNHBI;

coONIo/IaTh TMpaBUjia TEXHUKUA OE€30MacHOCTH TpH paboTe ¢ J1abopaTOpHBIM
000pynOBaHUEM;

MMETh MPEACTABICHUE O MPUHIUIIAX JECHCTBUS MPUOOPOB U TEXHUUYECKUX YCTPOUCTB!
BECHI, TEPMOMETP, TUHAMOMETP, COOOIIAIONIUECS COCYAbl, 0apOMETp, phluar, MOABMKHBIN
Y HETIOJIBM>KHBIN OJIOK, HAKJIOHHASI TJIOCKOCTH;

XapaKTepU30BaTh MPUHIMIBI JICUCTBUS HW3YUYCHHBIX MPUOOPOB MU TEXHUUECKUX
YCTPOMCTB C HUCIOJH30BAaHUEM WX OMUCAHHS (B TOM YHUCIE: MOJAIIMIHUKHA, YCTPOUCTBO
BOJIONIPOBO/IA, THAPABIMYECKUNA IPECC, MAHOMETP, BBICOTOMEp, NOPIIHEBOM HAcoC,
apeoMeTp), HMCHOJIb3ysS 3HaHHUS O CBOMCTBaX (DU3MYECKUX SIBICHUW M HEO0OXOIUMBbIE
(du3MYeCcKre 3aKOHBI U 3aKOHOMEPHOCTH;

OPUBOJUTH TPUMEPHl (HAXOAWTh HHQPOPMALIMIO O TMpPUMEpax) MPaKTUYECKOTrO
UCIIOJIb30BaHUsl (PU3MYECKUX 3HAHMM B TOBCEJHEBHOM JKM3HU JUIsi oOecreyeHus
6e30macHOCTH IpU OOpAIICHUH C TPUOOPAMU U TEXHUYECKUMU YCTPOUCTBAMH, COXPaHEHUS
3JI0pPOBBS U COOJIOIEHNSI HOPM HKOJIOTUYECKOTO MOBEJACHUS B OKPYIKaIOILEH CpeIe;

OCYILIECTBJIATh OTOOP HMCTOYHUKOB HMH(OpMariuu B MHTepHETE B COOTBETCTBUM C
3a/IaHHBIM TTOMCKOBBIM 3alpoOCOM, Ha OCHOBE MMEIOIIMXCS 3HAHUM U MyTEM CpPaBHEHUS
Pa3JIMYHBIX UICTOYHUKOB BBIACISTH HH(OPMAIIKIO, KOTOpas SBJISIETCS TPOTUBOPEUUBOU UITH
MOKET ObITh HETOCTOBEPHOM;

HCTIOJIL30BaTh MIPH BBITIOJIHEHUH YUEOHBIX 3aJJaHUN HAYyYHO-TIOMYJIIPHYIO JTUTEPATypy
(U3UUECKOro COAEpKaHUsl, CIPAaBOUYHbIE MaTepHalibl, pecypchl ceth WHTepHeT, BiaaeTh
npuéMaMu KOHCIIEKTUPOBAHUS TEKCTa, TpeoOpa3oBaHusi HH(POPMALIMU U3 OJJHON 3HAKOBOM
CUCTEMBI B JIPYTYIO;

co3/71aBaTh COOCTBEHHbIEC KpaTKHWE MUChMEHHBIE U YCTHBIE COOOIIEHUSI Ha OCHOBE 2-3
HMCTOYHUKOB HMH(OpMAIMK, B TOM YHUCJE MyOJUYHO TPOBOAUTH KPAaTKUE COOOIICHUS O
pe3yibTaTax MPOEKTOB WU YYEOHBIX MCCIEIOBAHUMN, TPU ITOM IPaMOTHO HCIIOJIh30BaTh
W3YUYEHHBIM TIOHSATHMHBIA ammapaT Kypca (U3UKH, COMPOBOXKIATh BBICTYIUICHHUE
MPE3CHTALUEH;

MIPU BBIMOJHEHUH YUYE€OHBIX TPOCKTOB U UCCIIEAOBAaHUN paclpeesiTh 00sI3aHHOCTHU B
IPYIIE B COOTBETCTBUMU C MOCTABJICHHBIMU 3aJja4aMu, CJICIUTh 3a BHIMIOJIHEHUEM IJIaHa
NEeUCTBUM, OIIEHUBAaTh COOCTBEHHBIM BKJIAJl B JESATEIBHOCTh TPYIIbI, BBICTpAUBaTh
KOMMYHUKATUBHOE B3aUMOJICHCTBHUE, YUUTHIBAs MHCHHE OKPYIKAIOIIUX.

[IpeameTHbIe pe3ynbTaThl OCBOCHUSI MIPOTrpaMMBbl MO (PU3UKE K KOHIY 00yueHus B 8
KJj1acce:

[IpeameTHbIe pe3ynbTaThl Ha 0a30BOM ypPOBHE OTPaXarT CHOPMUPOBAHHOCTH Y
00y4aromuxcst yMEHHIA:

HCIIOJb30BaTh MOHATHA: Macca U pa3MeEPhbl MOJIEKYJ, TENJI0BOE ABUKEHUE aTOMOB U
MOJICKYJI, arperaTHble COCTOSIHHSI BEIIEeCTBa, KPUCTAUIMYECKUE W aMOp(QHBIC Tea,
HACBILICHHBIA W HEHACBILICHHBIM Nap, BIAXXHOCTh BO3JyXa, TEMIIEpaTypa, BHYTPEHHSSA
DHEPTUsA, TEIUIOBOW JIBUIATENb, DJIEMEHTAPHBIA DJICKTPUYECKUU 3apsl, DJIEKTPUYECKOE
110J1€, IPOBOJHUKHU U TUIEKTPUKHU, IIOCTOSIHHBIN dJIEKTPUYECKUN TOK, MArHUTHOE T10JIE;



paznuarh SBJICHUS (TEIUJIOBOE paclIMpeHHEe M CKaTHhe, Teruionepeaada, TErIoBOe
paBHOBECHE, CMAaUMBAHUE, KAMWJUISIPHBIE SIBIICHUS, UCTIAPEHNE, KOHAEHCAIUs, TIJIaBJICHUE,
KpucTaJmu3amus (OTBEpJCBaHWE), KHUIIGHHWE, Tervlonepeaadya (TEIIONPOBOIHOCTD,
KOHBEKIIMS, U3JIy4CHHUE), OJICKTpU3allus TeJ, B3auMOJCUCTBUE 3apsOB, JCHUCTBUS
AJIEKTPUYECKOTO TOKA, KOPOTKOE 3aMbIKAHHWE, B3aUMOJCHCTBHE MAarHUTOB, JCHCTBUE
MAarHUTHOTO TOJISl HA MPOBOJHUK C TOKOM, JICKTPOMArHuTHAas MHTyKIIHS ) 10 OMTMCAHUIO UX
XapaKTEPHBIX CBOWCTB M HA OCHOBE ONBITOB, JEMOHCTPUPYIOIIHUX TaHHOE (PU3MUECKOE
SIBJICHUE;

pacro3HaBaTh MPOSBICHUE N3YYECHHBIX (PU3MUECKUX SBJICHUN B OKPY>KAIOIIIEM MHpPE, B
TOM uuncie pu3nyecKkue SBICHUS B TPUPOJIC: TOBEPXHOCTHOE HATSHKEHUE W KAMMIIISIPHBIC
SBJICHUS B MIPUPOJIC, KPUCTALIBI B Mpupoje, uzinydenue CoiHila, 3aMep3aHue BOJIOEMOB,
MOpCKue Opu3bl, 00pa3oBaHWE POCH, TyMaHa, WHEs, CHEra, JJICKTPUUYECKHE SBIICHUS B
aTMocdepe, JIEKTPUIECTBO KUBBIX OPraHU3MOB, MATHUTHOE T10JI€ 3eMJIH, Apeiid) MOJIIOCOB,
POJIb MAarHWTHOTO MOJIA JJISl )KM3HU Ha 3eMJie, TOJISIPHOE CUSTHUE, TP 3TOM IEPEBOIUTH
MPaKTUYECKYI0 3a7ady B Yy4eOHYI0, BBIJICIATH CYIIECTBEHHBIC CBOMCTBA (IIPU3HAKH)
(hU3UYECKUX SIBJICHUI;

OTIMCBHIBATh N3YUCHHBIC CBOMCTBA TEJl U (PU3UYECKUE SIBJICHUS, HCIIOJIb3Ys (PU3UICCKUEC
BEJIMUMHBI (TeMIepaTypa, BHYTPEHHSsS OJHEPrus, KOJIMYECTBO TEIUIOTHI, VyCIbHas
TEIUIOEMKOCTh ~ BEILECTBA, yAEIbHAs  TEIUIOTAa IUIABJIEHHUS, YJIEJIbHAas  TEIUIOTa
napooOpa3oBaHus, yJeidbHas TEIUIOTa CropaHus TOIUIMBA, KOA()(PUIMEHT MOJEe3HOTO
JNEUCTBHUS TEIJIOBOW MAIIMHbBI, OTHOCUTEIIbHAS BIAXHOCTh BO3/1yXa, SJIEKTPUUECKUH 3apsi/l,
CHJIa TOKAa, OJJIEKTPUYECKOE HANPSHKEHHUE, COMNPOTUBIIEHUE NPOBOJHUKA, YJIEIBHOE
CONPOTHUBJICHUE BEIIECTBA, pabOTa M MOIIHOCTh AJIEKTPUUYECKOTO TOKA), MPU OMUCAHUU
MPaBWJIBHO TPAKTOBATh (HPU3WYECKUN CMBICI MCMOJb3yEMbIX BEIWYUH, O0O3HAUCHUS U
€MHULIBI PUBHYECKUX BEJIMYHMH, HAXOAUTh (DOPMYIIbI, CBSI3bIBAIOIINE TAHHYIO (PU3UUECKYIO
BEIMYUHY C JAPYTUMH BEJIWYMHAMH, CTPOUTHh TpPaUKH H3YUYCHHBIX 3aBUCHUMOCTEH
(hbU3NYSCKUX BEITUYHH;

XapaKTepru30BaTh CBOMCTBA Tej, (PU3MUECKWEe SIBJCHHUS W MPOIECCHI, HCIOJb3Ys
OCHOBHBI€ TTOJIOKECHUSA MOJICKYJIIPHO-KUHETUYECKOW TEOPUU CTPOEHHUS BEIIECTBA, TPUHIIUII
CyNEepHO3UIINH T0JIeH (Ha KaYeCTBEHHOM YPOBHE), 3aKOH COXpaHEHHS 3apsja, 3akoH Oma
IUIA ydacTKa 1enu, 3akoH J[koyisi-JIeHna, 3aKk0H COXpaHEHUs SHEPTHM, IMPU 3TOM YMEThb
(hopMyIHpOBaTh 3aKOH M 3aMKCHIBATh €r0 MAaTEMAaTUUECKOE BhIPAKCHUE;

OOBSICHATH (DU3MUECKUE TPOILIECChl U CBOWMCTBA TEJ, B TOM YHUCJI€ U B KOHTEKCTE
CUTYyallMi MPaKTUKO-OPUEHTUPOBAHHOTO XAPAKTEPA: BBISBISITH MPUUUHHO-CIIEACTBECHHBIE
CBSI3U, CTPOUTH OOBSICHEHHE U3 1-2 JIOTHYECKHX I1aroB ¢ UCIOIb30BaHUEM |-2 M3yUYEeHHBIX
CBOMCTBA (hU3UYECKUX SABJICHUHN, (DU3NUECKUX 3aKOHOB WJIM 3aKOHOMEPHOCTEHH;

pemiath pacy€THble 3a7auyd B 2-3 JIEUCTBUA, HCMOJB3Ysl 3aKOHBI U (HOPMYIIBL,
CBSI3bIBaOIME (PU3MUECKUE BEJIMYMHBI: HA OCHOBE aHAJIM3a YCJIOBHUS 3aJlaud 3aIlMChIBATh
KpaTKOE YCJIOBHE, BBISBIIATH HEIOCTATOK JAHHBIX JJIS PEIICHUS 3a/1a4u, BLIOUPATh 3aKOHBI
u (opmynbl, HeoOXomumble ISt €€ PpEIIeHUs, MPOBOAWTH PACU€Thl M CpPaBHUBATH
MOJIyYeHHOE 3HAUYCHHE (PU3NUECKON BETUYMHBI C U3BECTHBIMH JIAHHBIMU;

pacrio3HaBaTh IPOOJIEMbI, KOTOPbIE MOKHO PEIINTh IPH ITOMOIIH (PU3UICCKUX
METOJIOB, UCIIOJIb3Yysl OIUCAHUE MCCIEAOBAHUS, BBIICISTh NPOBEPSIEMOE MPEATION0KEHUE,
OLICHMBATh MPAaBUJIBHOCTh MOPSJIKA MPOBEICHUS UCCIEA0BAHMS, TPOBOJUTH BHIBO/IbI;

MPOBOJIUTH OMBITHI MO HAOIIOACHUIO (PU3NYECKUX SBJICHUM WM (PU3NUECKUX CBOMCTB
Ten (KanmwUIspHbIE SBJICHHUS, 3aBUCUMOCTh JaBJICHMS BO3JyXa OT €ro o0béMma,
TEMIIepaTypbl, CKOPOCTH MPOIIECCA OCTHIBAHUS W HArPEeBaHUS NMPHU W3IYyUYEHUU OT IIBETa



U3Tyvarouiel (Iorionaroliei) HOBEpXHOCTH, CKOPOCTh UCIIAPEHHUS BOABI OT TEMIIEPATYPHI
KUIKOCTH M IUIOAAM €€ TOBEpXHOCTH, OJJEKTpHU3alMs Tel M B3aUMOJEHCTBUE
AIIEKTPUYECKUX 3apSA0B, B3aUMOJAEHCTBHE IOCTOSHHBIX MAarHUTOB, BHU3YyaJU3alUs
MarHUTHBIX NOJIEH MOCTOSIHHBIX MAarHUTOB, AEMCTBUSI MArHUTHOTO IOJII HA IPOBOJHUK C
TOKOM, CBOWCTBa 3JIEKTPOMAarHuWTa, CBOMCTBA 3JIEKTPOIBUIATENS IOCTOSHHOIO TOKA):
bopMyHpoBaTh MPOBEPsEMbIEC MPEANOTI0KEHHS, COOMPATh YCTAHOBKY U3 MPEATI0KEHHOTO
000py/I0BaHus, OMUCHIBATH XO/I ONBITa U (POPMYITHPOBATH BHIBOIBI;

BBIIIOJIHATH MPSIMBIE U3MEPEHHS TEMIIEPATYPbl, OTHOCUTEILHOMN BJIAXKHOCTH BO3/1yXa,
CWJIBl TOKA, HANpSKEHHUS C WCIOJIb30BAHUEM aHAJIOTOBBIX NPHUOOPOB M JATUMKOB
bu3nYeCKUX BEIWYMH, CpaBHUBATh peE3yJbTaThl HM3MEPEHHH C Y4E€TOM 3aJaHHOUN
abCOIOTHON TOTPEITHOCTH;

MIPOBOAMTH MCCIIEIOBAaHUE 3aBUCUMOCTH OJHOW (hHU3MUECKON BEIWYUHBI OT APYTOH C
UCIIOJIb30BAaHUEM NPSAMBIX U3MEPEHUM (3aBUCUMOCTbh COIPOTHBIIEHHS ITPOBOJHHUKA OT €T0
JUIMHBI, IUIOIAAU IIOIEPEYHOT0 CEYEHUS W YAEJNBHOIO CONPOTUBIICHUS BEIIECTBA
IIPOBOJHMKA, CUJIBI TOKA, WAYLIETO 4Yepe3 MPOBOJHUK, OT HANPSKEHUS Ha MPOBOJHUKE,
HCCJIEOBAHUE IIOCJIECAOBATENBHOIO M IApPAJUIEIBHOIO COEIMHEHMH IIPOBOJHUKOB):
IUIAHUPOBATh HCCJEI0OBaHUE, COOMpaTh YCTAHOBKY M BBINOJIHATH H3MEPEHUs, CIenys
NPEJIOKEHHOMY IUIaHy, (PUKCHUPOBATh PE3yJbTaThl MOJYUYEHHOW 3aBUCUMOCTH B BUJE
TabauI ¥ rpa)MKOB, TPOBOJIUTH BBIBOBI IO pE3yJIbTaTaM MUCCIEI0BAHMS;

MIPOBOJIUTH KOCBEHHBIE M3MEPEHUS] (PU3MYECKHX BEIUYMH (yJeJIbHas TEIIOEMKOCTh
BEILIECTBA, CONPOTHUBICHHE NPOBOAHUKA, padOTa M MOIIHOCTH 3JIEKTPUYECKOIO TOKA):
IUIAaHUPOBATh ~ U3MEPEHMs, COOMpPAaTh  HKCIEPUMEHTAJbHYI0  YCTAaHOBKY, Cleays
MPEJIOKECHHOW HHCTPYKIIUH, U BEIYUCIISATH 3HAUCHUE BETTUYHHBI;

coON0aTh TMpaBUjia TEXHUKM OE€30MacHOCTH NpH paboTe ¢ J1abopaTOpHBIM
000opyI0BaHUEM;

XapaKTepU30BaTh MPUHIMMBI JEUCTBUS HU3YUYEHHBIX NPUOOPOB MU TEXHUYECKUX
YCTPOMCTB C MCIOJB30BAHUEM WX ONUCAaHUA (B TOM YHCIIE: CUCTEMA OTOIUIEHHS JOMOB,
TUTPOMETP, MapoBasi TypOMHa, aMIIepMETp, BOJIBTMETP, CUETUUK IJIEKTPUUECKON SHEPTHUH,
AJIEKTPOOCBETUTENNbHBIE NPUOOpBI, HarpeBaTeibHbIE AIEKTPONPUOOPHl  (MPUMEPHI),
AJIEKTPUYECKHUE MPEAOXPAHUTENHN, JIEKTPOMATHUT, SJEKTPOABUTATENb IOCTOSIHHOTO TOKA),
UCIIONIb3Ysl 3HAHUS O CBOMCTBAX (PU3MUECKHX SIBICHUW M HEOOXOauMbIe (PHU3NUYECKue
3aKOHOMEPHOCTH;

pacno3HaBaTh MPOCThIE TEXHUYECKHUE YCTPOMCTBA M M3MEPUTEIbHBIE MPUOOPHI MO
CXeMaM M CXEMaTUYHbIM PUCYHKAM (KUIKOCTHBIA TEPMOMETpP, TEPMOC, ICUXPOMETP,
TUTPOMETP, ABUTATENIb BHYTPEHHETO CTOPAHMSI, 3JIEKTPOCKOIL, PEOCTAT), COCTABIISATH CXEMbI
ANEKTPUUECKUX LIETIEH C MOCIEeI0BATEIbHBIM U MapaUICIbHBIM COSUHEHUEM AJIEMEHTOB,
pasnuyasi yCIOBHbIE 0003HAUEHUS JIEMEHTOB AJIEKTPUUYECKUX LIETIEH;

OPUBOAUTH MpPUMEPHl (HAXOAWTh HHPOPMALMIO O TMpPUMEpPax) MPaKTUYECKOIro
UCIOJIb30BaHUsl (DU3MYECKUX 3HAHUM B TIOBCEIHEBHOM JKM3HM Ui OOecreyeHUs
0e30MacHOCTH Mpyu 0OpaleHNH C TPUOOpaMU U TEXHUUYECKUMH YCTPOUCTBAMHU, COXPAHEHHUS
3JI0POBBS U COOJIOICHUS HOPM DKOJIOTUYECKOTO MOBEJCHUS B OKPYIKaIOIIEH Cpejie;

OCYIIECTBIISITh MOUCK HMH(OpMarmu ¢u3ndeckoro cojnepkanuss B HHTepHere, Ha
OCHOBE UMEIOIINXCS 3HAHUH U IMyTEM CPAaBHEHUS JIOMOJHUTEIbHBIX HCTOYHUKOB BBIJIEISTh
nH(pOpPMaLIMIO, KOTOpas SIBJISIETCS MPOTUBOPEUYUBOM MITH MOKET ObITh HEJOCTOBEPHOM;

UCII0JIb30BAaTh MPHU BHINIOJHEHNUN YUYE€OHBIX 33/JaHUI HAyUYHO-TIOMYJISIPHYIO JIUTEPATYPy
(bu3NUeCKOro coaepkKaHusl, CIPAaBOYHBIE MaTepUalbl, pecypcsl ceTh VMHTEpHET, BIAJETh



npuéMaMy KOHCIIEKTUPOBAHHUS TEKCTa, IpeoOpa3oBaHus MH(POPMALIMU U3 OJHOM 3HAKOBOU
CUCTEMBI B IPYTYIO;

co3/1aBaTb COOCTBEHHBbIE NUCBMEHHBIE M KpaTKHWE YCTHBIE COOOILIEHUs, 00001uas
MHPOPMAIIMIO U3 HECKOJBKUX HCTOYHUKOB, B TOM YHCIE IMYOJIUYHO IPENCTABIATH
pe3yibpTaThl IPOEKTHONW WM HMCCIEN0BATEIbCKON JIESITEIBHOCTH, IPU 3TOM T'PAMOTHO
UCIIONIb30BaTh M3yUEHHBIM MOHATHMHBIN ammapaT Kypca (U3UKH, COMPOBOXKIATH
BBICTYILJICHUE MTPE3EHTALIUEH;

IpPU BBINIOJHEHUH YYEOHBIX MPOEKTOB M HUCCIEIOBAaHUM (PU3MUECKHX MPOIECCOB
pacnpeenaTh OOS3aHHOCTH B TPYIIE B COOTBETCTBUM C IOCTABICHHBIMHM 3aJa4aMu,
CIEAUTh 3a BBINOJHEHUEM IUJaHA JEHUCTBUM W KOPPEKTUPOBATh €ro, OLICHHUBATh
COOCTBEHHBI BKJaJ B JEATEIbHOCTh TPYIIBl, BBICTPaWBAaTh KOMMYHUKAaTHBHOE
B3aMMOJICICTBHE, IPOSBIISSL TOTOBHOCTh pa3peniaTb KOH(PIUKTHI.

[IpeameTHbIC pe3ynabTaThl OCBOSHUS MPOTpaMMBbl MO (PU3UKE K KOHILy 0OydeHus B 9
KJ1acce:

[IpeameTHbie pe3ynbTaThl Ha 0a30BOM YpPOBHE OTpPaXKalOT C(HOPMUPOBAHHOCTH Yy
o0y4Jaronmxcst yMEHUH:

WCIIOJIB30BaTh TIOHATHS: CHCTEMa OTCUéTa, MaTepuaibHas TOYKa, TPACKTOPHSI,
OTHOCHUTEIHFHOCTh MEXaHMUYECKOTO JBIIKCHWs, nedopmarus (ympyras, IUiacTHdecKas),
TpEHUE, IICHTPOCTPEMHUTEIIBHOE YCKOPEHHUE, HEBECOMOCTh U TIEPETPY3KH, IIEHTP TSKECTH,
a0COIOTHO TBEPJOE TENO, IICHTP THKECTH TBEPAOTO Tela, PaBHOBECHE, MEXaHUUYCCKUE
KOJIcOaHMS W BOJIHBI, 3BYK, HHPPA3BYK U yJIBTPA3BYK, dJCKTPOMArHUTHBIC BOJIHBI, IIKAJIa
AIIEKTPOMATHUTHBIX BOJIH, CBET, OJIM30PYKOCTh U JAITBHO30PKOCTh, CIIEKTPHI HCITYCKaHUS U
MOTJIONICHHUS, anb(ha-, 6eTa- 1 TaMMa-u3TydeHUs, U30TOTbI, SAepHAsT YHEPTETHKA;

paznuyaTh ABJICHUS (PaBHOMEPHOE M HEPABHOMEPHOE MPSMOJMHEHHOE JBUKCHHE,
PaBHOYCKOPEHHOE TPSIMOJIMHEWHOE NBI)KEHHE, CBOOOJIHOE MaJCHHE TeJ, PaBHOMEPHOE
JIBMKEHUE 110 OKPY>KHOCTH, B3aUMOJICHCTBUE TEJI, PEAKTUBHOE JIBIKEHUE, KOJIEOATEIbHOE
JIBDKEHHUE (3aTyXalolllie M BBIHYKJICHHBIE KOJIEOAHHUs), PE30HAHC, BOJHOBOE JIBIKCHHE,
OTpak€HUE 3BYKa, MPAMOJIUHEHHOE PACIPOCTPAHEHUE, OTPAKEHUE U TIPEIIOMIICHHE CBETA,
MOJIHOE BHYTPEHHEE OTpPa)KEHUE CBETA, PAa3JI0KEHHUE OEJIOoro CBETa B CIIEKTP U CIOKECHUE
CHEKTpaJbHBIX  I[BETOB, JHCIEPCHS  CBETa, ©CTECTBCHHAs  PaJlOaKTUBHOCTb,
BO3HMKHOBEHHWE JIMHEHYATOTO CIIEKTPa U3TYUCHUS ) TIO OTIMCAHUIO X XapaKTEPHBIX CBONCTB
¥ Ha OCHOBE OIBITOB, JIEMOHCTPUPYIOIINX JaHHOE (PU3NUECKOE SBIICHUE;

pacmo3HaBaTh MPOSBIICHUE N3YYCHHBIX (PHU3NUCCKUX SBICHHUH B OKpYXKaromeM MHUpe (B
TOM YHCIIe (U3UYECKUE SBJICHUS B MPHUPOC: MPUIWBBI M OTJIMBBI, IBIKCHUC TUIAHET
CoHEYHO! CHCTEMBI, PEAaKTUBHOE JBIIKECHUE JKUBBIX OPTaHW3MOB, BOCIIPHSTHE 3BYKOB
KUBOTHBIMH, 36MJICTPSICCHUE, CEHCMUYECKHUE BOJTHBI, ITyHAMH, 3X0, IIBETa TEJI, ONTHYCCKHE
SBJICHHSI B TIPUPOJE, OHOJIOTHUECKOE JEWCTBHE BHUAMMOTO, YJIbTPA(PHOIECTOBOTO H
PEHTIC€HOBCKOTO W3JIyY€HUH, €CTECTBECHHBIM PAJIMOAKTHBHBIA (HDOH, KOCMUYECKUE JIy4YH,
PaAMOAKTUBHOE U3JIyYCHHE TPUPOTHBIX MUHEPAJIOB, JCHCTBUE PAIUOAKTUBHBIX U3TyYCHUIN
Ha OpPraHW3M 4YeJOBEKa), MPU HTOM IMEPEBOAUTH MPAKTHUYECKYIO 3a1ady B y4eOHYIO,
BBIJICIISITH CYIIIECTBEHHBIE CBOMCTBA (MPU3HAKHN) (PM3UUECKUX SBICHHA;

OTHCHIBATh U3YUEHHBIC CBOMCTBA TEN U (PM3UUECKHE SIBJICHUS, UCTIONIB3Ysl (pr3ndeckue
BEJIMYUHBI (CPEIHSSI U MTHOBEHHAas CKOPOCTh Teja NP HEPABHOMEPHOM JIBM)KCHHH,
YCKOpEHHE, NIEPEMEIICHHE, TyTh, YTI0Basi CKOPOCTh, CUJIa TPEHHUS, CHJIa YIPYTOCTH, CHIIa
TSKECTH, YCKOPEHHE CBOOOJHOIO MaJeHUsi, BEC Tejla, UMITYJIbC TeJld, UMITYJIbC CHJIbI,



MexaHudeckass paboTa M MOIIHOCTh, MOTEHLMAJIbHAS DHEPrusi Teja, MOJHSTOr0 Haj
MOBEPXHOCTHIO 3€MJTH, TOTEHIIMAIbHASI SHEPTHUS C3KATOM MPYKUHBI, KHHETUYECKAasi SHEPT U,
MOJIHAs MEXaHWYecKasi SHEeprus, MeproJl U 4YacToTa KoyjeOaHuM, ITTMHA BOJIHBI, TPOMKOCTh
3BYKa M BBICOTA TOHA, CKOPOCTh CBETA, NMOKA3aTeb MPEJIOMIICHUS CPE/Ibl), IPU ONMKUCAHUU
NPaBWIBHO TPAKTOBATh (U3MUECKUI CMBICI HMCHOJIB3YEMbIX BEIMYMUH, O0O3HAUCHUS U
€IMHULIBI (PU3UYECKUX BEJIHUNH, HAXOAUTh (POPMYJIbI, CBSA3BIBAIOIINE JAHHYIO (PHU3UUIECKYIO
BEJIMUMHY C JPYTUMHU BEIMUYMHAMHU, CTPOUTH TpaUKUd HM3YUYEHHBIX 3aBHCHMOCTEH
(MBUYECKUX BEIMYUNH;

XapaKTepU30BaTh CBOWCTBA TeM, (PU3NUECKHE SIBICHUS U MPOLECCHI, UCIIONIB3YS 3aKOH
COXPAaHEHHUsI DHEPIUH, 3aKOH BCEMHUPHOTO TITOTCHMsI, MPUHLMUI CYHEPIIO3UIIUU CHUJ,
NPUHIIAIT OTHOCUTENBbHOCTH [ anunes, 3akoHbl HbIOTOHA, 3aKOH COXPaHEHHUS HMITYJIbCA,
3aKOHBI OTPAXKECHHSI U MPEIOMIICHUS CBETa, 3aKOHBI COXPaHEHMsI 3apsS0BOIO U MAaCCOBOTO
qyceN MpU SJIEPHBIX PEaKIMsIX, NMpU 3TOM (OPMYIUPOBATH 3aKOH U 3AMUCHIBATH €0
MaTeMaTHYECKOE BbIPAXKEHHUE;

OOBSCHATh (PU3MUECKHE MPOLECChl U CBOMCTBA TEJ, B TOM YHCJIE U B KOHTEKCTE
CUTyalull MPaKTUKO-OPUEHTHPOBAHHOIO XapaKTepa: BBIABIATH MPUYUHHO-CIIEICTBEHHbBIE
CBSI3H, CTPOUTH OOBSICHEHHE U3 2-3 TOTMYECKUX LIAroB C UCIOJIb30BAaHUEM 2-3 U3yUEHHBIX
CBOMCTBA (PU3NUECKUX SBJICHUM, (PU3MUECKUX 3aKOHOB UJIM 3aKOHOMEPHOCTEH;

pemaTh pacu€THbIE 3a/1a4u (OMUPAIOIINECS HA CUCTEMY U3 2-3 YPaBHEHHI ), UCTIOIb3YS
3aKOHBI U (POPMYJIBI, CBSI3BIBAIOIINE (DU3MUECKHUE BEIMUMHBL: HA OCHOBE aHAJIM3a yCIOBHS
3aJla4M 3alHChIBATh KPATKOE YCIOBHUE, BBISBIISTH HEJOCTAIONINE HIIM N30BITOUHBIC TaHHBIC,
BBIOMpATh 3aKOHBI U (HOPMYJbI, HEOOXOJUMBIC IJISl PEIICHUS, MPOBOAUTH PACUYETHI U
OLICHMBATh PEATMCTHYHOCTD MOTYYCHHOTO 3HAYCHUS (PU3NIECKON BETTMYMHBI,

pacmo3HaBaTh MTPOOJIEMbI, KOTOPbIE MOXKHO PEIINTh NpPU TOMOIIMA (U3UIECKUX
METOJIOB, MCIIONIBb3YsI OMMCAHUE MCCIIEIOBAHMS, BBIACIATH IPOBEPSIEMOE MPEIIOIOKEHNUE,
OLICHUBATh TPABUJIBHOCTh MOpPSAJKA IPOBEJIEHUS HCCIEIOBaHUs, MPOBOJIUTH BHIBOBI,
MHTEPIPETUPOBATH PE3yJIbTaThl HAOIIOEHUN U OIBITOB;

IPOBOJAUTD ONBITHI 1O HAOJIOIEHUIO (PU3UUECKUX SABJICHUN W (PU3NUECKUX CBONCTB
Ten (M3ydyeHue BTOporo 3akoHa HbIOTOHA, 3aKOHA COXpaHEHMsI SHEPTUH, 3aBUCHUMOCTH
nepuoAa KosueOaHUM MPYKUHHOTO MasiTHUKA OT Macchl Ipy3a M KECTKOCTU NMPYKUHBI U
HE3aBHCUMOCTh OT aMIUTUTYJbl MajblX KOJEOaHUU, MPSAMOIMHEHHOE pachpoCTpaHEHHE
CBETa, pasiokeHue Oeoro CBeTa B CHEKTP, U3YyYCHHE CBOWCTB M300paKEHUS B TIOCKOM
3epKaJjie ¥ CBOMCTB U300paKeHUS MPeIMETa B COOMpAIOIIeii JIMH3e, HA0I0ICHUE CILTOITHBIX
U JIMHEWYATBIX CIEKTPOB M3IYYCHHS): CAMOCTOSTENIbHO COOMpaTh YCTAHOBKY W3
M30BITOYHOTO Habopa 00OpyIOBaHWSA, OMHCHIBATH XOJA OMBITA W €ro pPe3yJbTaThl,
(hopMyIHpOBaTh BHIBOJIHI;

NPOBOAUTH MPU HEOOXOIWMOCTH CEPUI0 TPSIMBIX WU3MEPEHHM, ONpenesss CpeaHee
3HAUYECHHE U3MepsAeMON BeIMYMHbI ((POKYCHOE pacCTOssHUE CcOoOuparouieil JUH3bI),
000CHOBBIBaTh BBIOODP cioc00a u3MepeHus (M3MEPUTENHHOTO MPUOOpa);

MPOBOAMUTH UCCIIEJOBAHUE 3aBUCUMOCTEN (PM3MUECKUX BEJIUYHMH C HCIIOJIb30BAHUEM
NPSIMBIX U3MEPEHHH (3aBUCUMOCTBD ITyTH OT BPEMEHH IIPU PABHOYCKOPEHHOM JIBH)KEHUU 0e3
HAYaJIbHOM CKOPOCTH, MepHoja KoiedaH! MaTeMaTH4eCKOro MasiTHUKA OT JUIMHBI HUTH,
3aBHCHUMOCTH yTJla OTPa)XCHHsI CBETa OT yrjla MajJeHUs U yIJia MpeJoMJICHUS OT yria
najieHus): IUJIAaHUpPOBATh  HCCIEAOBAHHE, CaMOCTOSITENIbHO COOMpaTh YCTaHOBKY,
buKcupoBaTh pe3yabTaThl MOTYYECHHON 3aBUCUMOCTH (PU3UYECKUX BETTMYMH B BHJIE TaOJIHII
U TpadUKOB, MPOBOAUTH BBIBOJIbI O PE3YJIHTATAM MCCIICOBAHUS;



IPOBOJUTHh KOCBEHHbIE HM3MEPEHUs (PU3UUECKUX BEIUYMH (CpElIHss CKOPOCTh M
YCKOpEHHUE Tejla MpPU PABHOYCKOPEHHOM [JBHUKEHHH, YCKOPEHHE CBOOOAHOIO MaJEHUS,
KECTKOCTh TPYKHUHBI, KOA(P(UUUEHT TPEHUs CKOJIbKEHUS, MexaHudeckas padoTa u
MOII[HOCTb, YacTOTa U MEPUOJ KoueOaHUI MaTeMaTUYECKOro U MPYKUHHOTO MAasTHUKOB,
ONTUYECKasl CHJIa cOOMparoIlel JTUH3bI, PaJMOaKTUBHBIM (DOH): MIIAHUPOBATH U3MEPEHMUS,
coOupaTh SKCIEPUMEHTAIBHYI0 YCTaHOBKY M  BBINOJHATH W3MEPEHUs, CIEays
NOPEJIOKEHHOW HMHCTPYKIMHM, BBIUKCIATh 3HAYEHUE BEIUYMHBI W aHAJIU3UPOBAThH
MOJTyYEHHBIEC PE3yNIbTaThI 'C YUETOM 3aJaHHOW MOTPEIIHOCTH U3MEPEHU;

coOMrofaTh TMpaBWiIa TEXHUKH O€30MacHOCTH TMpH padboTe ¢ J1abopaTOpHBIM
000pynOBaHUEM;

pa3ianyaTh OCHOBHBIC MPHU3HAKU W3YYCHHBIX (U3NYECKUX MOJENEH: MaTepuasibHas
TOYKa, a0CONIOTHO TBEPAOE TENO, TOUYCYHBIM HMCTOYHWUK CBETA, JIy4, TOHKas JIMH3A,
IUTaHETapHAasi MOJIENIb aTOMa, HYKJIOHHAsI MOJIEJIb aTOMHOTO S1/1pa;

XapaKTepU30BaTh MPUHIMMbI JEUCTBUS HU3YYEHHBIX HIPUOOPOB U TEXHUYECKUX
YCTPOMCTB C HCIIOJIb30BAHUEM HX OINHUCAaHUS (B TOM 4YHCIE: CIUIOMETP, JaTYUKH
MIOJIO’KEHUS, PACCTOSIHUS M YCKOPEHHs, paKkeTa, 3XO0JoT, OUYKH, MepUcKom, (oToanmnapar,
ONITUYECKUE CBETOBO/IbI, CIEKTPOCKOII, TO3UMETP, Kamepa BuibcoHa), HCIoib3ys 3HaHUS O
CBOMCTBaxX (PM3NYECKUX SIBICHUN U HEOOXOAUMBIE PU3NUYECKUE 3aKOHOMEPHOCTH;

HCIIOJIb30BaTh CXEMbl U CXEeMAaTUYHBIC PUCYHKU U3YUYCHHBIX TEXHUUYECKHX yCTPOUCTB,
M3MEPUTENbHBIX MPHOOPOB M TEXHOJOTUYECKUX TMPOILECCOB TPU PEIICHUU Y4eOHO-
MPAKTUYECKUX 3a/lad, ONTHYECKHUE CXEMBI IJIA MOCTPOCHHS M300paXeHHH B IUIOCKOM
3epKaJie 1 coOMparolle JIMH3E;

MPUBOAUTH MpPUMEPHl (HAXOAUTh HMHPOPMALMIO O MpPUMEpPax) MPaAKTUYECKOIrO
WCTIONIb30BaHUsl (DM3MUECKUX 3HAHUH B TIOBCETHEBHOW IKM3HM Ui OOeCTeueHUs
0€30MacHOCTH MpY OOpaIeHUH C TPUOOPaMHU U TEXHUIECKUMHU yCTPOMCTBAMH, COXPAaHEHUS
3JI0pPOBBS U COOJIIO/IEHUSI HOPM DKOJIOTUYECKOTO MOBEJACHUS B OKPYIKaIOIEH Cpeie;

OCYIIECTBIISATh MOUCK HMH(OpManuu B MHTepHETE, caMOCTOATEIbHO (OpMyIUpys
MOMCKOBBIM  3alpoC, HAaxXOIUTh MYTH OMNpPENEIeHUs] JAOCTOBEPHOCTU TIOJYYEHHOH
nH(pOpMallK Ha OCHOBE UMEIOIMXCS 3HAHUM U JOMOJIHUTEIBHBIX HCTOYHUKOB;

UCIIOJIb30BaTh MIPH BBIITOJIHEHUH YUE€OHBIX 3aJaHUI HAyYHO-TIOMYJISIPHYIO JIUTEPaTypy,
CIPaBOYHbIE MaTepHaIIbl, pecypchl ceTi HTepHeT, BiaaeTh NpuéMaMy KOHCTIEKTUPOBAHMUS
TEKCTa, MpeoOpa3oBaHus HHPOPMALIMH U3 OJJHON 3HAKOBOW CUCTEMBI B APYTYIO;

CO3/1aBaTh COOCTBEHHBIE MMCHbMEHHBIE M YCTHBIE COOOIICHUSI HA OCHOBE MH(POpMAITUU
U3 HECKOJBKUX HCTOYHUKOB, IMyOIWYHO TNPEACTABIATH PE3yJNbTaThl MPOEKTHON WU
HCCIIEIOBATENILCKON JEATENBHOCTH, TPU 3TOM TPAMOTHO WCIOJIb30BaTh W3YUYCHHBIN
MOHSITUMHBIN anmapaT u3y4aemMoro pasfena (U3UKH M COMPOBOXAATH BBICTYIUICHHE
npe3eHTaIuen ¢ y4éToM 0COOCHHOCTEH ay IMTOPUHN O0YyYaIOIIUXCS.



Temamuueckoe njiaHuposanue

Bo3MoxxHOCTH
Ne KoJu-Bo
/i HaumeHoBaHue pa3jiejioB/TeM 4ACOB HCIIOJIb30BAHMS
0P
7 ki1ace 68
1 Du3zuka u ee poib 8 NO3HAHUU OKPYIHCAIOWE20 5
mupa
1.1 | ®usuka — HayKa O MPUPOAEC 2 https://mouypoku.pd
1.2 | ®usnyeckue BEIUYUHBI 2 https://mouypoku.pd
1.3 | EcTtecTBeHHOHAYYHBIN METO]T TO3HAHMUS 2 https://mouypoku.pd
9 Ilepsonauanvuvie ceedenus o cmpoeruu 5
sewecmea
2.1 | Crpoenue BeniecTra 1 https://monypoku.pd
29 JIBUKEeHUE U B3aMOJIEHCTBUE YACTHUIL 2 https://monypoku.pd
BEIIECTBA
2.3 | ArperaTHble COCTOSTHUS BEILIECTBA 2 https://monypoku.pd
3 | [Asuorcenue u 83aumooeticmaue mei 21
3.1 | Mexanudeckoe ABIKEHNE 3 https://mouypoku.pd
3.2 | Muepuus, macca, IIIOTHOCTh 4 https://monypoku.pd
3.3 | Cuma. Bunsr cun 14 https://momypoku.pd
4 | Jlasnenue meépovix me, Hcudkocmell u 2az08 21
41 Masnenue. [lepenaua naBienus: TBEPIbIMU 3 https://mounypoku.pd
TEJTaMH, KUJKOCTSIMHU U Ta3aMH
4.2 | laBneHue XKUAKOCTH 5 https://mounypoku.pd
4.3 | AtmocdepHoe aBiieHne 6 https://monypoku.pd
44 JleficTBHE KUAKOCTH U raza Ha MOTPY>KEHHOE B 7 https://monypoku.pd
HUX TEJO
5 | Paboma u mowHocmo. IHepeust 12
5.1 | PaGota u MOIIHOCTH 3 https://Mmounypoku.pd
5.2 | IlpocTbie MEXaHU3MBI 5 https://mounypoku.pd
5.3 | Mexanuueckas 3Heprus 4 https://monypoku.pd
Pezepsnoe epems 3
Bo3moxkHoCcTh
Ne KoJu-Bo
/i HaumeHnoBaHue pa3iesioB/TeM 4ACOB HCIOJIb30BAHUS
20P
8 kuace 68
1 | Tennosvie asnenus 28
1.1 | CTpoeHue 1 CBOMCTBA BEILIECTBA 7 https://mouypoku.pd
1.2 | TemtoBbie mpoLECCHI 21 https://mouypoku.pd
2 | Dnexmpuueckue u MacHUMHbLE AGNEHUS 37
2.1 | DnekTpuyeckue 3apsapl. 3apsyKCHHbIE TENA U 7 https://Monypoku.pd




nux BBaHMOﬂeﬁCTBHH

2.2 | I1oCTOSHHBIN IEKTPUYECKUI TOK 20 https://Mouypoku.pgp
2.3 | MarHuTHbI€ SABICHUS 6 https://mouypoku.pd
2.4 | DnekTpoMarHuTHas MHIYKIUS 4 https://mouypoku.pd
Pezepsnoe spems 3
Bo3moxkHOCTH
Ne KoJu-Bo
/i HaumeHnoBaHue pa3nesioB/TeM 4ACOB HCIO0JIb30BAHUS
0P
9 kJacc 102
1 | Mexanuueckue s61eHus 40
11 MexaHnuecKkoe IBHKEHHUE U CIIOCOOBI €T0 10 https://Monypoku.pdh
OIMCaHUS
1.2 | B3aumopeiictBue Ten 20 https://mouypoku.pd
1.3 | 3aKOHBI COXpaHEHUs 10 https://mouypoku.pd
2 | Mexanuuecxue xonebanus u 80aHbl 15
2.1 | Mexanudeckue KoieOaHus 7 https://mouypoku.pd
2.2 | MexaHuueckue BOJHBI. 3BYK 8 https://mouypoku.pd
3 DnekmpomacHumuoe noje u 5
INEKMPOMASHUMHbIE BOJIHbL
31 DIEKTPOMArHUTHOE TOJIE U AIEKTPOMArHUTHbIE 5 https://mouypoku.pd
BOJIHEI
4 | Ceemosvle si6nenus 15
4.1 | 3aKOHBI paclpoCTpaHEHHUs CBETa 6 https://mouypoku.pd
4.2 | JIuH3bl U ONITUYECKHE PUOOPHI 6 https://mounypoku.pd
4.3 | Paznoxenue 6e10ro cBeTa B CIIEKTP 3 https://Monypoku.pd
5 | Keanmosvle si6nenus 17
5.1 | UcnyckaHue v TOTJIONICHUE CBETa aTOMOM 4 https://mouypoku.pd
5.2 | CtpoeHune aTOMHOTO sipa 6 https://Mmounypoku.pd
5.3 | AAnepHbie peakuuu 7 https://mounypoku.pd
5 Iloemopenue u 0606wenue cooepicanus Kypca 9

Gusuru 3a 7-9 kraccol




Iloypounoe nianuposanue

e Kou- Bo3moxkHOCTH
I /;1 Tema ypoka BO HCMO0JIb30BAHUSA
4acoB 20P
7 kjaacc 68
1 | ®usuka — Hayka o npupoje. SBJICHUS TPUPOJIbI 1 | https://Monypoku.pdh
2 | Ou3nYCeCKHE SIBJICHUS 1 | https://Monypoku.pd
3 | ®dusznyecKkue BeIMYMHBI U UX U3MEpPEHHe 1 | https://Monypoku.pdh
Ypok-uccrnenoBanue «M3Mepenue TeMnepaTyps
4 | mpu IOMOIIIH KUJIKOCTHOTO TEPMOMETpa 1 1 | https://mMouypoxu.pd
JATYAKA TEMIIEPATYPBD)
5 Metobl HAy4HOTO 1'[f)3HaHI/IH. Onucanue } 1 hitps://MouypoKupe
(bU3UYECKUX SBICHHUH C TOMOIIBIO MOJIeTICH
Ypok-uccienoBanue «lIpoBepka runoTessi:
g |AQIBHOCTD MONETA WAPHKA, MIIEHHOTO 1| https://momypoxu.pd
TOPU30HTAJIBHO, TEM OOJIbIIE, YeM 0OJIbIe BHICOTA
TyCKay
7 Crtpoenue BemiecTBa. ONBITHI, I0Ka3bIBAIOITUE 1| https://momypoxu.pd
JIUCKPETHOE CTPOCHHUE BEIIECTBA
8 | JIBmKeHHe YacTHI] BEIIESCTBA 1 | https://Mounypoku.ph
9 Ypok-uccienoBanue «OnbITh IO HAOTIOJECHUIO 1| https://momypoxu.pd
TEIJIOBOTO PACHTUPEHMSI Ta30B»
10 | ArperaTHble COCTOSTHUS BEIIESCTBA 1 | https://Monypoku.pd
Oco0eHHOCTH arperaTHbIX COCTOSTHUM BO/IBI.
11 | O600mmeHue no pazneny «llepBoHayanbHbIC 1 | https://Monypoku.pd
CBEJICHUS O CTPOCHUH BEIICCTBAY
12 Mexanunueckoe nsmxenne. PaBHomepHoe n 1 | htps://momypoxm.pd
HEPABHOMEPHOE JABUKCHUE
13 | CxopocTb. EquHUIIEI CKOPOCTH 1 | https://Monypoku.pd
14 | Pacuer nmyTH ¥ BpeMEHHU JBUKEHUS 1 | https://mMouypoku.pd
15 | MHeprusa. Macca — Mepa HHEPTHOCTH Tell 1 | https://Monypoku.pdh
16 [TnotHOCTH BemecTBa. PacueT maccel 1 00beMa 1| https://momypoxu.pd
TeJa MO ero MIOTHOCTH
17 Ha"6opaT0pHaﬂ pabota «Omnpenenenre mIOTHOCTH 1 | https://momypoxu.pd
TBEPOTO TEJIay
18 | Pemenue 3agau no TeMe «I[1JIOTHOCTB BelleCTBAY 1 | https://Monypoku.pd
19 Cuna KaKk XxapakTepuCTUKa B3aUMOJCHCTBUS TEN. 1| https://momypoxu.pd
Cuna ynpyroctu. 3akoH ['yka
JlabopaTtopHas pabota «3ydeHune 3aBUCUMOCTH
20 | pactsprenus (nedopMalivin) MPy>KUHBI OT 1 | https://mMmouypoxu.pd

MIPUJIOAKECHHOMN CUJIBI»




21 | SIBnenue taroreHus. Cuna TSHKECTH 1 | https://Monypoku.pd
CBs3b MEXy CUJION TSXKECTH U Maccol Tena. Bec
22 Y 1 | https://mMmouypoxu.pd
tena. Pemenne 3a1a4 no teme «Cuiia TSHKECTHY
Cuia Tspxec a aHerax. Ou3znyeckue
23 TH A IPYTHX TUIARCTAX. TEHSHACCKH 1 | https://Monypoku.pd
XapAKTEPUCTUKH TIIIAHET
24 | U3mepenue cuit. JluHaMoMeTp 1 | https://Monypoku.pd
25 | Bec Tena. HeBecoMocThb 1 | https://Monypoku.pdh
26 CrnoxeHne IBYyX CHJI, HAIIPABJICHHBIX 11O OJTHOU 1 | https://monypoxi.pd
npsAMoil. PaBHOAEHCTBYIOIIAS CHJI ps- YPORIP
Pemienue 3amau no teme «PaBHOAEHCTBYOIIAS
27 D A A yIot 1 | https://mMmouypoxu.pd
Cwuna TpeHus u €€ BUlbl. TpeHre B MPUPOJIE U
28 P AIbL AP PHpo 1 | https://mMouypoxu.pd
TEXHUKE
JlaGoparopHas paboTta «3yueHre 3aBUCUMOCTH
29 | cWIIBI TPEHUS CKOJIBKEHUS OT CHUTBI TABJICHHS U 1 | https://Monypoku.pd
XapakKTepa COMPUKACAIOIINXCS MOBEPXHOCTEH)
Pemenne 3amau Ha onpeiesICHHE
30 > 31 OHpeA 1 | https://mMouypoxu.pd
PaBHOJICUCTBYIOIICH CHUJIBI
Pemenne 3amau mo remaMm: «Bec Tenay,
31 | «I'paduueckoe nzodpaxxkenue criny, « CHIIb, 1 | https://Monypoku.pd
«PaBHOIEHCTBYIOIIAS] CHID)
KoHnTponbsHas padoTta mo Temam: «MexaHn4deckoe
32 | mBwxkeHHey, «Macca, IIIOTHOCTEY, «Bec Tenmay, 1 | https://Monypoku.pd
«I'padnueckoe nzodOpaxenune cuny, « CUIIbI»
P P
aBieHue. CriocoObl yMEHbIIIEe enue
33 )Z[I[aBJ'IeHI/IH M HHCHIZ 1 YBEITIACHIA 1 | https://mMonypoku.pd
aBJICHUE ra3a. 3aBUCUMOCTD JIaBJIe aza o
34 f6’béMa TeMIe BHEHMOCTD JIBJCHIPL T ' 1 | https://Monypoku.pd
, paTypsl
[lepenaua naBneHust TBEPAb ena
35 peaatia 1 DABIMH TCTAMH, 1 | https://Monypoku.pd
JKMAKOCTSAMU U razamu. 3akoH Ilackans
aBJICHHE B KMJIKOCTH W Ta3e, BHI3BAHHOC
36 |7 : 1| https: .
JICHCTBUEM CHIIBI TSKSCTU ttps://monypoi.pd
Pemienue 3amad mo teMe «/laBiieHue B sKUAKOCTH U
7 : .
3 rase. 3akoH [lackams 1| hitps://momypoxu.pd
38 | Coobmiaromuecsi CoCy/ibl 1 | https://Monypoku.pd
39 | 'mapaBaudecKuii mpecc 1 | https://Monypoku.ph
40 | ManomeTpsl. [TopiiHeBO#M »KMAKOCTHBIN HAcOC 1 | https://Monypoku.pd
41 | Atmocdepa 3eMau ¥ MPUYUHBI €€ CYIIECTBOBAHUS 1 | https://Mouypoku.pd
42 | Bec Bo3nyxa. ATMochepHOE JaBIICHHE 1 | https://Monypoku.ph
N3mepenue armochepHoro gasienus. O
43 P Gep AABIICHIA. BT 1 | https://mMmouypoxu.pd

Toppuuesu




3aBUCUMOCTBH aTMOC(EPHOTO JABJICHUS OT BBICOTHI

44 1 | https://Monypokwu.
HaJl YPOBHEM MOpsI P ypoi.pd
bapometp-anepous. ATmochepHOe qaBiieHHE Ha

45 P P-aHepOHA deproe 1 1 | https://mMouypoxu.pd
Pa3IMYHBIX BBICOTaX
P «A

16 eIIeHHE 3a7a4 1Mo TeMe « ATMochepHoe 1 | https://monypoxi.pd
JIABJICHUC)

47 JleficTBHE KUAKOCTH ¥ Ta3a Ha MOTPYKECHHOE B 1 | https://monypoxi.pd
HUX TeJ0. ApXUMeEJIOBa CHUJIa
JlabopaTtopHas pabota «OnpeneneHue

48 | BRITAJIKUBAIOIICH CHJIBI, ICHCTBYIOIIEH Ha TEJIO, 1 | https://Monypoku.pd
MOTPYXEHHOE B )KHUJIKOCTH
JlaGopatopnas pabota no teme «VcciaegoBanue

49 | 3aBUCHMOCTH Beca Tejla B BOJie OT 00bEMa 1 | https://Monypoku.pd
MOTPYKEHHOW B KUJAKOCTh YaCTH TEJIa»

50 | IlmaBanme Ten 1 | https://mMounypoxu.pdh
JlabopaTtopHas pabota «KoHcTpyrpoBaHue

51 | apeomeTpa Wi KOHCTPYUPOBAHUE JIOJIKU U 1 | https://Mmouypoxu.pd
omnpejiesieHne €€ rpy301noabEMHOCTH
Pemenue 3amay no remam: «[1naBanue cyaos.

52 | Bo3agyxomiaBanuey, «JlaBieHue TBEpABIX Te, 1 | https://Monypoku.pd
KHUJIKOCTEH U Ta30B»

K «

53 OHTpPOJIbHASI paboTa o Teme JlaBnenue 1 | https://monyposi.pd
TBEPJBIX TEJ, KUIAKOCTSH M Ta30B)»

54 | Mexanuueckas paboTa 1 | https://Monypoku.pdh

55 | MonHocTh. EAMHUIEI MOIIIHOCTH 1 | https://Monypoku.pd

] Pacyd

56 Ypok ncenesioBanue «PacueT MOIHOCTH, 1 | https://monyposi.pd
pa3BUBaEMOM IIPH MOABEME TIO JICCTHHUIIEH

57 IIpocteie Mmexanu3Msbl. Peruar. PaBHoBecue cui Ha 1 | htps://momypoxm.pd
phluare
Pbryaru B TexHuKe, OBITY ¥ IPUPO/IC.

58 | JlJaboparopras pabota «MccnenoBanue yciaoBuit 1 | https://Monypoku.pd
paBHOBECHS phIuaray
Pemenue 3amau no teme «Y CIIOBUS paBHOBECUS

59 A P 1 | https://mMmouypoxu.pd
phIuara
KoadduumeHT noye3noro aeicTBUS MEXaHU3Ma.

60 | Jlaboparopnas pabora «M3mepenne KI1J] 1 | https://mMmouypoxu.pd
HAKJIOHHOW INIOCKOCTH
Pemienue 3anau o teme «PaboTa, MOIIIHOCTH

61 A » MO ’ 1 | https://mMonypoku.pd
KIII»

Mexanudeckas sHeprus. Kuaetnaeckas u

62 P 1 | https://mMmouypoxu.pd
MOTCHITMAIbHAS] SHEPT U

63 | 3akoH coxXpaHEHHUs MEXaHUYECKON YHEPTUU 1 | https://mMounypoku.pdh




YPOK-3KCHEPUMEHT IO TEME
«IKCNEPUMEHTAIIBHOE OIPEEICHUE U3MEHEHHUS

64 . . 1 | https://mMonypoku.pd
KHHETHYCCKOU U TMTOTCHITHATBHONU SHEPTUU TIPU
CKaThIBAaHWH TeJa IO HAKJIOHHOW MIIOCKOCTHY
KontponsHas padota no teme «Pabora u
65 p P 1 | https://mMouypoxu.pd
MOITHOCTh. DHEPTUSD)
Pabota ¢ TekcTtamu 1o TeMe «MexaHudecKkoe
66 1 | https://mMouypoxu.pd
JIBIDKCHHE)
PaGoTa ¢ Tekctamu o Teme «JlaBieHne TBEPIBIX
67 N A P 1 | https://mMonypoku.pd
TeJ, )KUJIKOCTEH U Ta30B»
Paborta ¢ Tekctamu 1o Teme «Padora. MomHoCTb.
68 t 1 | https://mMouypoxu.pd
DHeprus»
No Kou- Bo3moxkHOCTH
- Tema ypoka BO HUCIO0JIb30BAHUA
n/n
4acoB 0P
8 kaacc 68
OCHOBHBIC ITOJI0OKEHUS MOJICKYJISIPHO-
1 | KUHETUYECKOW TEOPUU U UX OTMBITHHIC 1 | https://mMonypoku.pd
TTOATBEPIKIACHUS
2 | Macca u pa3Mep aTOMOB U MOJICKYJI 1 | https://Monypoku.pdh
Mogenu TBEPAOTO, JKUAKOTO U ra3000pa3HOTO
3 a CPALOTO, AU p 1 | https://Monypoku.pd
COCTOSIHUH BEIIECTBA
OOBsICHEHUE CBOMCTB TBEPAOTO, KHUIKOTO U
4 | ra3000pa3HOro COCTOSIHUI BEIeCTBa HA OCHOBE 1 | https://Monypoku.pd
ITOJIO’KEHUIN MOJIEKYJSIPHO-KMHETHYECKON TEOPHUH
5 | Kpucrammueckue u amopdHbIe Tena 1 | https://Monypoku.pdh
CwmaunBaHue U KanwusipHOCTh. [loBepxHOCTHOE
6 P P 1 | https://mMmouypoxu.pd
HATSHKECHUE
/ | TenmoBoe pacHIMpEHUE U CKATUE 1 | https://Monypoku.pd
Temmneparypa. CBsi3b TEMIIEPATYPbI CO CKOPOCTHIO
8 Patyp patyp p 1 | https://Monypoxu.pd
TEIJIOBOTO JIBFKCHHSI YaCTHIT
BryTtpennss sneprus. CiocoObl U3BMEHEHUS
9 yIp " P 1 | https://mMmouypoxu.pd
BHYTPCHHEH SHEPTHH
10 | Buasl Temonepeaadn 1 | https://Mouypoku.pd
Ypok-koubepenmus «lIpaktudyeckoe
11 | ucnosb30BaHUE TEIJIOBBIX CBOMCTB BEIIECTB U 1 | https://mMmouypoxu.pd
MaTEpHAJIOB B LIEJISX YPHEPTOCOCPEIKCHHUS
12 | KoauyecTBO TEIJIOTHL. Y IeabHas TEIIOEMKOCTh 1 | https://Monypoku.pd
VYpaBHenue TermnoBoro 6ananca. TermmooOMeH u
13 P 1 | https://mMonypoku.pd

TCIIJIOBOC PAaBHOBCCHC




JlabopaTtopHas pabota «VccnenoBanue siBIeHUS

14 | TennooOMeHa Npu CMEMIMBAHUM XOJIOIHOU U https://monypoku.pd
ropsiuei BOJIbD)
Pacuer konmuecTBa TEIJIOTHI, HEOOXOIUMOTO JJIS

15 | HarpeBaHus TeJia U BBIJICISAEMOTO UM IIPH https://Monypoku.pdh
OXJIQKJICHUU

16 JlaGoparopHas pabota «OnpeneseHue yaeabHon https://MoHypoKu.pd
TEIJIOEMKOCTH BEIIECTBA

17 | DHeprus TorumBa. Y IeabHas TEIJIOTA CTOPAHUS https://Mmonypoku.pd

18 [InaByieHre ¥ OTBEPICBAHUE KPUCTATUIMUECKUX https://MoHypoKu.pd
Tel. Y AenbpHas TEIUIOTa IIaBJIeHUS

19 JlaGopartopHas pabota «OnpeneseHue yaeabHon https://MomypoKu.pd
TEIJIOTHI TUIABJICHUS JIbJIa»

20 | ITapooOpa3oBanme u KoHaeHcalus. Mcrapenue https://Monypoku.pdh
Kunenue. Y nenpHas Teruiora mapooOpa3oBaHus U

21 | KoHJeHcaluu. 3aBUCUMOCTh TeMIIepaTyphl https://Monypoku.pdh
KHIICHUS OT aTMOC()EPHOTo JTaBICHUS
Bnaxnocts Bo3ayxa. JJabopatopHast padbota

22 | «OmnpeneneHue OTHOCUTEIBHOMN BIAXKHOCTH https://Monypoku.pdh
BO3IyXa»

23 Pemenue 3ama4 Ha OnpeAeIICHUE BIAKHOCTH https://MorypOKi.pd
BO3TyXa
[TpuHIMIBI paOOTHI TETIOBHIX JIBUTATENICH.

24 | IlapoBas TypOuHa. JIBurarenb BHYTPEHHETO https://Monypoku.pd
CrOpaHus

o5 KII/I renmoBoro ,Z[BI/IFaieJ'Iﬂ. TenmoBsle fBUTATEIN hitps://MOHyPOKH.pd
1 3aIlIMTa OKPYKAIOIIEH CpeIbl

26 3aK0H COXpaHECHUS U MPEBPAICHUS SHEPTHH B https://MomypoKu.pd
TEIJIOBBIX MPOIEccax
[ToaroToBKa K KOHTPOJILHON pabOTE MO TeMe

27 | «TennoBsie sBneHus. VI3MeHeHNEe arperaTHbIX https://Monypoku.pd
COCTOSIHMM BEIIECTBAY
KonTtponbshas pabota o teme «TernaoBsie

28 | sBiieHUs. VI3MeHeHHe arperaTHbIX COCTOSTHHI https://monypoku.pd
BCIIICCTBAY

29 Dnektpuzarys Tel. JIBa poaa JIeKTpUIeCKuX https://MouypoKki.pd
3apsI0B

30 YpOK-I/ICCJEezLOBaHHe «OnekTpu3zanus Tel https://MorypOKH.pd
WHIYKITMEH U TIPH COTPUKOCHOBEHUM

31 | BzammoneiicTBue 3apsbkeHHBIX Tell. 3akoH KyoHa https://Monypoku.pd
Dnekrpruyeckoe noJie. HampsskeHHOCTh

32 | anexkTpuueckoro noss. [IpuHiun cynepno3unum https://Monypoku.pd

QJICKTPHUYCCKHX oJIeH




Hocutenu QJICKTPUICCKHUX 3apPs10B.

33 . https://Monypokwu.
DnemenTtapHsii 3apsa. CTpoeHne aToMa P ypoi.pd
[TpoBOAHMKY U TUAIEKTPUKHU. 3aKOH COXpaHEHUS

34 POBOA A P P https://monypoku.pd
DJIEKTPUIECKOTO 3apsaa
Pemenue 3amay Ha MpUMEHEHHE CBOWMCTB

35 5 P https://Monypoku.pdh
DJICKTPUICCKUX 3apsI0B
DNEKTPUICCKUN TOK, YCIOBHUS €TI0

36 | cymecTtBoBaHUS. ICTOUYHUKH 3JIEKTPHUECKOTO https://mouypoku.pd
TOKa

37 | JleficTBUS DICKTPUUECKOTO TOKA https://Monypoku.pd
Ypok-uccinenopanue «J{elcTBrUE JIEKTPUIECKOrO

38 P a A P https://Monypoku.pdh
I0JISI HAa TIPOBOJTHUKH M TUDJICKTPUKID)

DNEKTPUYECKANA TOK B METAJIIaX, KUIAKOCTIX U

39 P > KL https://Monypoku.pdh
rasax

40 | DnexTpuueckas 1enb U €€ COCTaBHbIE YaCTH https://Monypoku.ph
Cuia toka. JlabopatopHas pabota «/3mepenue u

41 PatopHad p P https://Monypoku.pdh
PETYIMPOBAHNUE CHUITBI TOKA)

DnekTpudeckoe HanpsokeHue. BoabTmerp.

42 | JlabopatopHas pabota «3mepenue u https://Monypoku.pd
PETYIMPOBAHNUE HAMIPSIKESHUSD)

ConpoTuBIieHHE TPOBOIHUKA. Y IETTHHOE

43 P POBOA A https://monypoku.pd
COMPOTHUBJICHUE BEIIECTBA
JlaGoparopHas paboTa «3aBUCUMOCTb
AIIEKTPUYECKOTO COMTPOTHUBIICHHSI IPOBOTHUKA OT

44 P p pOBOJL https://mouypoku.pd
€T0 JUIMHBI, TUTOIIA/IA TTOTIEPEYHOTO CCUCHUS U
MaTepuaay
3aBUCUMOCTH CHJIBI TOKA OT HANPSKEHUs. 3aKOH

45 p https://Monypoku.pd
Owma 111 ydyacTka 1enu
JlabopaTtopHas pabora «lccnenoBanue
3aBUCUMOCTH CHUJIbI TOKA, UIYIIETO Yepes

46 AV P https://monypoku.pd
PE3UCTOP, OT COMPOTHUBIICHUS PE3UCTOPA U
HaIPsHKCHUS Ha Pe3UCTOPE»

[TocnenoBarenpHOE U MApAICTLHOE COSTUHEHUS

47 A P A https://Monypoku.pdh
IPOBOJTHUKOB
JlaGoparopnas paboTta «IIpoBepka npaBuiia

48 | cmoxeHus HaMpsHKEHUM MPHU MOCIIeI0BaTEIbHOM https://mMonypoku.pdh
COCJIMHCHHUH JIBYX PE3UCTOPOBY
JlabopaTtopHas pabota «IIpoBepka mpaBuia st

49 | cuibl TOKA MPU MapauIeIbHOM COCTMHEHUN https://Monypoku.pd
PE3UCTOPOBY
Pemenue 3amay Ha npuMeHenne 3akoHa Oma st

50 A P A https://mMonypoku.pdh

pPas3aIn4dHOIr0 COCAMHCHUA ITIPOBOJHHNKOB




o1

PaGoTa 1 MOIITHOCTB IEKTPUIECKOTO TOKA. 3aKOH
Jxoyns-Jlenua

https://mMonypoxu.pd

52

JlabopaTtopHas pabota «OnpeneneHue pabOThI U
MOIITHOCTH AJIEKTPUIECKOTO TOKa

https://monypoku.pd

53

DJeKTpUYecKre e U MOTPEeOUTEnn
ANIEKTPUUYECKON YHEpruu B ObITy. KopoTkoe
3aMbIKaHHE

https://Monypoku.pdh

54

[TonroroBka K KOHTPOJIBHOM paboTe MO TeMe
«ONEeKTpUUECKHUE 3apsbl. 3apsKEHHBIE TNl U UX
B3aUMOJEUCTBUSA. [I0CTOSHHBIN AIEKTPUYECKUI
TOK»

https://Monypoku.pdh

55

KoHnTtposnbHas padoTta o teme «JIeKTpUIeCKue
3apsapl. 3apsKEHHBIE TEJla U UX B3aUMOJICHCTBUSL.
[TOCTOSIHHBIN 3TIEKTPUUYECKUN TOK

https://Monypoku.pd

56

[TocTossHHBIC MAarduThbl, UX B3aHMOIICI>'ICTBI/Ie

https://Monypoku.ph

57

Ypoxk-uccnenosanue «M3yduenue nosneu
NOCTOSIHHBIX MAarHUTOBY

https://Monypoku.pdh

58

MaruutsHoe 1oJjie. MarHuTHoe noJjie 3eMJIA U €T0
3HAUEHHUE JUIA )KU3HU HA 3eMiie

https://Monypoku.pdh

59

OngpIT apCTC,Z[a. MarsuTHOeE moJje QJICKTPUICCKOI'O
TOKa MarauTHoOE moJjie KaTyYIIKKW C TOKOM

https://Monypoku.pdh

60

[IpumeHeHne AIeKTPOMAarHUTOB B TEXHHKE.
JlaGoparopnas pabota «3ydenue nencTus
MAarHUTHOTO TOJIsl HA IPOBOAHUK C TOKOMY

https://Monypoku.pd

61

DNEeKTpOABUTATEb IOCTOSIHHOTO TOKA.
Hcnonb30BaHue 37eKTpoiBUTaTeNeH B
TEXHUUYECKUX YCTPONCTBAX U HA TPAHCIIOPTE.
JlabopaTopHas pabota «KoHCTpyupoBaHue U
u3yueHne paboThl AJTEKTPOIBUTATEIISD)

https://Monypoku.pd

62

Omnbitel apajnest. 3aKOH 3JIEKTPOMArHUTHOM
uHaykuuu. [Ipasuio Jlenna

https://Monypoku.pd

63

DnekTporeneparop. CrocoObl MOTyYeHUs
AIEKTPUUYECKOM SHEPTUU. DIICKTPOCTAHIIUN Ha
BO300HOBIISIEMBIX HCTOYHHUKAX YHEPTUH

https://monypoku.pd

64

[ToaroToBKa K KOHTPOJILHON paboTE MO TeMe
«DNEKTPUYECKIE ¥ MATHUTHBIC SIBJICHUSD)

https://monypoku.pd

65

KonTtponbsHas paboTta o Teme «DJINeKTPUIECKHUE U
MAarHUTHBIC SIBJICHHSI

https://Monypoku.pdh

66

Pabora ¢ Tekctamu o teMe « TerioBbie ABJICHUS

https://Monypoku.pd

67

Pabora ¢ Tekcramu o teme «IlocTosTHHBIN
DJIEKTPUYECKUU TOK)

https://mounypoku.pd

68

Pabora ¢ Tekctamu nmo teme « MarHuTHbIE
SIBJICHUS»

https://Monypoku.pd




No Kou- Bo3moxkHOCTH
I /;1 Tema ypoka BO HCII0JIb30BAHNSA
4acoB 20P
9 kJ1acc 102
1 | Mexanunueckoe JaBMKeHue. MarepualibHasi TOUKa 1 | https://Monypoku.pdh
2 Cucrema orcueta. OTHOCUTEIBHOCTD 1 | https://monypoxu.pd
MEXaHUYECKOTO ABMKCHUS
3 | PaBHOMEpHOE NPSMOJIMHEMHOE IBUKCHUE 1 | https://Monypoku.pdh
4 HepaBHOMepHOE MpsSMOTMHEITHOE TBUKECHUE. 1 | https://monypoxu.pd
Cpennsiss ¥ MTHOBEHHAs! CKOPOCTh
[IpssMonMHEHOE paBHOYCKOPEHHOE IBUKEHUE. _
5 Y exopenie 1 | https://mMmouypoxku.pd
CKOpOCTh IPSIMOJIMHEHHOTO PAaBHOYCKOPEHHOTO .
6 nBkeHus. I'paduk ckopoctu 1| https://monypoiu.pd
JlaGopartopnas padota «OnpenesieHre yCKOPEHUs
/ | Tema npu paBHOYCKOPEHHOM JIBXKCHUU TI0 1 | https://Monypoku.pd
HAKJIOHHOM IJIOCKOCTH
8 | CBobognoe maaenue ten. OnwiTel ['anmes 1 | https://Monypoku.pd
PaBHOMeEpHOE ABMXKEHHUE MO OKpY>KHOCTH. [lepuos
9 | myacrora obpamenus. JInaeiHas u yriioBas 1 | https://mMonypoku.pd
CKOPOCTH
10 | IleHTpOCTpEMHTEIEHOE YCKOPEHUE 1 | https://Monypoku.pd
11 | IlepBolii 3akoH HproToHa. BekTop crbl 1 | https://mMouypoku.pd
12 ?;J(]):on 3akoH HproToHa. PaBHOIEMCTBYIOIIAA 1 | htps://momypoxm.pd
13 | Tperntii 3akon HprotoHa. Cyneprio3uiust Ci 1 | https://Monypoku.pd
14 | Pemenue 3a1a4 Ha IpUMEHEHHE 3aKOHOB Hpr0TOHA 1 | https://Monypoku.pdh
15 | Cuna ynpyroctu. 3akoH ['yka 1 | https://Monypoku.pd
16 | Pemenue 3amau o teme «Cuiia ynpyrocTu 1 | https://mMouypoku.pd
17 JlabopatopHas pabota «OnpeneneHue KeCTKOCTH 1 | https://momypoxu.pd
PY>KHUHBD)
18 | Cuna TpeHus 1 | https://Monypoku.pd
19 | Pemenme 3ana4 no teme «Cuiia TpeHUS» 1 | https://Monypoku.ph
20 JlaGoparopHas pabota «OnpeaeneHue 1 | https://monypoki.pd
Kod(ppuIIMeHTa TPEHUS CKOJTBKEHUS
21 Penrenue 3anaud mo teme «3akonnsl Herotona. Cuia 1 https://MorypOKH.pd
yrpyroctu. Cuya TpeHus»
29 Cuiia TSKECTH U 3aKOH BCEMHUPHOTO TATOTCHUS. 1 | https://monypoxi.pd

Y ckopenne cBOOOTHOTO MaACHUs




VYpok-koH(pepeHuus «BrxeHne Tes BOKPYT

23 | rpaBuTanoHHOTO TIeHTpa (CoHEeYHAs CHUCTeMA). 1 | https://mMmouypoku.pd
["anakTukn»
Pemenue 3anay no reme «Cuna

24 8 CH1a TAKECTH 1 3aKOH 1 | https://mMmouypoxu.pd
BCEMHUPHOTO TSATOTEHUSD)
[lepBas kocMuueckas ckopocts. H

25 P p CBECOMOCTD 1 1 | https://mMmouypoxu.pd
neperpy3Ku
PaBHOBecue maTepuanbHOW TOUKUA. AOCOITIOTHO

26 | TBEpmoe Teno. PaBHOBecHe TBEPIOTO Tea ¢ 1 | https://mMouypoxu.pd
3aKpEIIEHHOW OChIO BPAIICHHUSI

27 | MomeHT cuibl. LleHTp TshKecTH 1 | https://Monypoku.pdh
Pemenue 3amau no reme «MOMEHT ¢ . e

28 o HT cutel. LienTp 1 https://monypoku.pd
TSKECTU
[ToaroToBKa K KOHTPOJIBHOU paboTe O TEME

29 | «MexaHnueckoe ABMKeHUE. B3aumonencTeue 1 | https://Monypoku.pd
TE»
Kontposnbhas padora o teme «M

30 P PabOTa TO TEME (MEXARITACCKOC 1 | https://mMouypoxu.pd
nBrKeHue. B3anumoiericTBue Tem»
Nmnynbce Tena. Umnyinbe cuiibl. 3aKOH

31 |coxpaHeHUs UMITyJIbCca. YTIPYTOe U HEYNPYToe 1 | https://mMmouypoku.pd
B3aMMOJICHCTBHE
Pemenne 3amay no reme «3

32 IIICHUE 33724 110 TeMe «3aKOH COXpaHEHUS 1 | https://monyposi.pd
HUMITYJIbCa

- P

33 Ypok-koHbepenus «PeakTuBHOE JBUKEHUE B 1 | https://monypoxi.pd
IPUPOJE M TEXHUKE

34 | Mexanunueckasi paboTa M MOIIIHOCTh 1 | https://mMouypoku.pd

35 PaboTa cwitbl TSDKECTH, CHUITBI YIPYTOCTH U CHITBI 1 | https://monyposi.pd
TPCHUS
Jlabopatopnas pabota «OnpeneneHue padboThI

36 | cuiIBl TPEHHS P PABHOMEPHOM JIBIXKEHUU Tea 1 | https://mMmouypoxu.pd
10 TOPU30HTAIILHON MOBEPXHOCTH

i

37 Cas13b sHepruu 1 padoThl. [loTeHnansHas 1 | https://monypoxi.pd
DHEPTHU

38 Kunernueckas sHeprus. Teopema 0 KWHETHUECKON 1 | hitps://momypoxm.pd
SHEPTHH

39 | 3aK0H COXpaHEHMs DHEPTUU B MEXaHUKE 1 | https://mMouypoku.pd
JlabopatopHas pabora «3yuenue

40 paTOpHas paboTa (HISyHCHHIE 3aKoHa 1 | https://mMmouypoxu.pd
COXpaHEHUS YHEPTUI

41 | KonebatenbHOE NBUKEHUE U €T0 XapaKTEPUCTUKH 1 | https://Monypoku.pd
3aryxatomue konedanus. BeiHy K 1eHHbBIC

42 : .
Konebanusi. Pezonanc 1 | https://momypoxu.p

43 | MaremMaTtuueckui U IPy>KMHHBIN MasTHUKU 1 | https://Monypoku.pd




Ypok-uccienoBanue «3aBUCUMOCTb MEpUOa

44 | xoneOGaHUM OT )KECTKOCTHU MPYKUHBI U MACChI https://monypoku.pd
rpy3a»
[IpeBparieHue 3HEPrun NPU MEXAHUYECKUX

45 PEBp P P https://monypoku.pd
KOJIeOaHUX
JlabopatopHas pabota «OnpeneneHue 4acToThl U

46 paTopHas pabo P https://monypoku.pd
nepuojia KojaeOaHuii Mpy>KMHHOTO MASITHUKA)
JlabopaTopnas pabota «IIpoBepka HE3aBUCUMOCTH

47 | mepuona KojaebaHuii rpy3a, MOABEIIEHHOTO K https://monypoku.pd
HUTH, OT MAacCChI TPy3a»
Mexanudeckue BoIHbI. CBOWCTBa MEXaHUYECKHUX

48 https://monypoku.pd
BOJIH. [Ipo/101bHBIEC U TOTIEPEUHBIE BOJIHBI
VYpok-koHbepeHius «MexaHnuecKre BOJIHBI B

49 P! bep . https://monypoku.pd
TBEpAOM Tene. CelicMUYeCKe BOJHBI»

50 | 3Byk. PactipocTpanenue u oTpakeHUE 3ByKa https://mounypoxu.pd
VYpok-uccinenoBanue «Habmonenne 3aBUCUMOCTH

51 P https://Monypoku.pdh
BBICOTHI 3BYKa OT YaCTOThI»
['pomKkOCTh 3ByKa M BbICOTAa TOHA. AKYCTUUYECKUI

52 P M Y https://Monypoku.pdh
pE30HaHC
Ypok-koHpepeHIus «YIbTpa3ByK U HHPPA3BYK B

53 P bep pasBy (passy https://mouypoku.pd
MIPUPOJIE M TEXHUKE
[ToaroToBka K KOHTPOJIBHON paboTe MO TEMe

54 | «3akoHBI coXxpaHeHHUs. MexaHnueckue KojaeOaHus https://Monypoku.pd
Y BOJIHBI»
KonTtpomnbsHas paboTa o teme «3aKOHBI

55 P P https://Monypoku.pd
coxpaHeHusi. MexaHnueckue KoJieOaHus U BOJTHBD)
DIEKTPOMArHUTHOE TI0JIe. DJIEKTPOMArHUTHBIC

56 P p https://Monypoku.pd
BOJIHBI

57 | CBoiicTBa 2JIGKTPOMarHMTHBIX BOJIH https://Monypoku.pd
Ypoxk-koudepenuus «lllkana snekTpoMarHuTHBIX

58 | BomH. Ucmonp30BaHNE AIEKTPOMArHUTHBIX BOJTH https://Monypoku.pd
JUISI COTOBOM CBS3H»
Ypok-uccnenopanue «M3yueHmne CBOUCTB

59 | PIEKTPOMATrHUTHBIX BOJH C TTIOMOIIIBIO https://mMonypoku.pdh
MOOMJIBHOTO TeaedOoHa»
Pemenue 3aau Ha onpesieieHne 4acTOThl U

60 PEAS, https://Monypoku.pdh
JUTMHBI DJICKTPOMArHUTHOM BOJTHBI
DJIeKTpoMarHuTHas npupoga ceerta. CKOpocTh

61 P PHb P https://Monypoku.pdh
cBera. BoHOBBIEC CBOMCTBA CBETA
Hcrounuku ceera. IIpsamonnnenHoe

62 | pactipoctpaHeHue cBeta. 3aTMenust ConHIa U https://mMonypoku.pdh

JlyHbI




3aKOH OTpakKeHHs CBeTa. 3epkana. Pemenue 3anau

63 1 | https://Monypoku.pd
Ha MPUMEHEHUE 3aKOHA OTPAKECHHUS CBETA

64 |IIpenomieHue cBeTa. 3aKOH MPEJIOMIICHUS CBETA 1 | https://Mmouypoku.pd
[TostHOE BHYTpEHHEE OTPAKEHUE CBETA.

65 | Mcnosnp30BaHuE TIOJHOTO BHYTPEHHETO OTPAKCHHUSI 1 | https://mMouypoxu.pd
B ONITUYECKUX CBETOBOJIAX
JlabopatopHas pabota «VccnenoBanue

66 |3aBHCHUMOCTH yTJIa IPEJIOMJICHUS CBETOBOTO JTyda 1 | https://mMmouypoxu.pd
OT yTJIa TIaJICHUS HA TPAHUIIC «BO3TYX-CTEKIONK
VYpok-koHbepenius «cnonp3oBaHue MoIHOTO

67 | BHYTpPEHHETO OTPaKCHUS: CBETOBOJIBI, 1 | https://Monypoxu.pd
ONITHKOBOJIOKOHHAS! CBSI3bY

68 | JIunzel. OnTHYeCcKas cUIa JIMH3BI 1 | https://Monypoku.pdh

69 | [TocTpoeHne n300payKCHHUI B TMH3aX 1 | https://Monypoku.pd
Jlabopatopnas pabota «OnpeneneHue GoKyCcHOTO

70 | paccTOSIHHS M ONTHYECKON CHUJIBI COOMparoIeit 1 | https://Monypoku.pd
JIUH3BD»

71 VYpok-koHpepeHus «ONTHYECKUE JIUH30BbIE 1 | hitps://momypoxi.pd
npuOOpH»

72 | I'ma3 kak onTH4YecKas CHCTeMa. 3pCHHE 1 | https://Monypoku.pd

73 VYpok-kondepenmus «Jledextsr 3penus. Kak 1 | https://momnypoku.pd
COXPaHUTh 3PEHUEY
Pasznoxenue 6enoro cera B criekTp. ONbITHI

74 | HetotoHa. Ciio)KeHHE CIEKTPaIbHbIX IIBETOB. 1 | https://Monypoku.pd
Jlucniepcust cBera
JlaGopartopHas padota «ONBITHI 11O PA3I0KEHUIO

75 0eJIoro CBETa B CIIEKTP U BOCIIPHUATHIO I[BETA 1 | https://monyposi.pd
MIPEAMETOB MPH WX HAOIOICHUN Yepe3 IIBETOBBIC
GUIBTPHI»

76 Ypok-nipakTukyMm «BOJHOBBIE CBOMCTBA CBETA: 1 | htps://momypoxm.pd
aucnepcusi, iaTepdepeHis u aubpaxius»

77 | OnsiTel Pe3epdopaa u rmuraneTapHast MOACIbL aToMa 1 | https://Monypoku.pdh

78 | Ilocrynatel bopa. Monens atoma bopa 1 | https://Monypoku.pd

79 Ucnyckanne u TOTJIOMIEHHE CBETa ATOMOM. 1 | https://monypoxi.pd
KBanTel. JInHeH4yaTsie CIEKTPBI

80 Ypoxk-tipaktukyM «HaOmro1eHre cCriekTpoB 1 | hitps://momypoxm.pd
UCITY CKaHHUSD»

81 | PagmoakTHBHOCTH U €€ BUJIBI 1 | https://Mouypoku.pd

82 | Ctpoenne atomMHoro siapa. HykinoHHas Moaeinnb 1 | https://Monypoku.ph

83 | PagnoakTuBHBIC npeBpalieHus. M30tomnbl 1 | https://Monypoku.pd

84 Pemenne 3agau no teme: «PaguoakTuBHBIE 1 https://MoHyPOKH.pd

MIPEBpAILCHUS




85 | Ilepmon momypacriaia https://Monypoku.pd
Ypok-koHbepeHIus «PaaroaKTUBHBIC H3TyYCHUS

86 p (epenn A y https://monypoku.pd
B IIPUPOJIC, MEIUIIMHE, TEXHUKE)
SAnepHbie peakiun. 3aKOHBI COXPaHCHUS

87 71°P peaxil P https://Monypoku.pdh
3apsIOBOTO M MAaCCOBOTO YHCET
DHeprus CBs3M aTOMHBIX sijiep. CBsA3b MacChl U

88 P Aep https://Monypoku.pdh
SHEPIUH

89 | Pemmenue 3ay1a4 o TeMe «SiepHble peakimm https://Monypoku.pd
Peaxiuu cunTesa u aenenwus saep. Mctounnkm

90 |»anepruu Comnna u 38€31. JJabopaTopHas paboTta https://monypoku.pd
«3mepeHne paagoaKTUBHOTO (HhOHAY
Ypoxk-koHbpepeH1us «AaepHas sHEepTreTHKA.

91 | JleWicTBuUS pamiMOAKTHBHBIX U3ITyYCHHUH HA KUBBIC https://Monypoku.pd
OpPTraHU3MEBD).
IToaroroBka K KOHTPOJBHOM pabOTE MO TEME

92 | «DneKTpOMarHuTHOE MoJie. DIEKTPOMArHUTHbIS https://Monypoku.pdh
BOJIHB. KBaHTOBBIC SIBJICHUS
KoHntposnbHas padoTta 1o teme

93 | «DneKTpoOMarHuTHOE MoJie. DIEKTPOMArHUTHBIS https://Monypoku.pdh
BOJIHB. KBaHTOBBIC SIBJICHUS
IToBTOpenue, o6o61IcHNE. JTabopaTopHbIe pabOThI

94 p ’ et patop P https://Monypoku.pdh
1o Kypcy «BzanmmoneicTue Ten
[ToBTOpenue, 0606meHNe. Pemenne pacyeTHbIX U

95 | kayeCTBEHHBIX 3a/1a4 110 TeMe « T eroBbIe https://Monypoku.pd
ITPOIICCCHI»
[ToBTOpenue, 0606meHNe. Pemenne pacyeTHbIX U

96 | kauecTBeHHBIX 3a/1a4 110 TeMe «KIIJ] TermmoBbix https://Monypoku.pd
JIBUTATEICI
[ToBTOpenue, 006061eHne. Pelienre pacyeTHbIX U

97 | xauecTBeHHBIX 3aaa4 10 Teme «KITJI https://Monypoku.pdh
AIIEKTPOYCTAHOBOK)
IToBTOpenue, o6o61eHne. JlabopaTopHbIe padOTHI

98 p H patop p https://monypoku.pd
110 Kypcy «CBETOBBIE SIBICHUS»
[ToBTOpenue, 00600611eHNE. PaboTa ¢ TEKCTamMu 1o

99 p III https://Monypoku.pdh
TeMe «3aKOHBI COXpPAHCHHUSI B MEXaHHKE)
[ToBTOpenue, o606meHne. PaboTa ¢ TekcTamMu 110

100 p ’ H https://monypoku.pd
teme «KomebaHus 1 BOJHBI
[ToBTOpenue, 0060061IeHNE. PaboTa ¢ TEKCTamMu 1o

101 p = https://monypoku.pd
TeMe « CBETOBBIC SIBJICHUS
[ToBTOpenue, 0060061IeHNE. PaboTa ¢ TEKCTaMHu 110

102 p H https://mMonypoku.pdh

teMe «KBaHTOBas U siyiepHast GU3nKay




B ¢enepanbHbIX M pErHOHANIBHBIX MPOLEAYypax OIEHKH KadecTBa OOpa3OBaHMS
UCIIOJIb3YeTCsl TMepedyeHb (KoAUu(PHUKATOp) paclpeeleHHBIX MO KiaccaMm IMPOBEPSIEMBIX
TpeOOBaHMI K pe3ysibTaTaM OCBOEHUSI OCHOBHOM 00pa30BaTEIbHOM MPOrpaMMbl OCHOBHOTO
oO1ero 00pa3oBaHus ¥ SJIEMEHTOB COJIEpKaHUs 0 (PU3UKeE.

IIposepsiemvle npeomemuvie pe3yibmamol 0C80€HUsL OCHOBHOU 0OPA308aMeENbHOU

npPOSPaMMbl OCHOBHO20 0buje2o obpazosanus (7 kracc)

Kox
MPOBEPSEMOTO
pe3yJibTaTa

[TpoBepsiembie IpeAMETHBIE PE3YIbTaThl OCBOCHUSI OCHOBHOM
00pa3oBaTeIbHON MTPOTPaMMbl OCHOBHOT'O OOIIIETr0 00pa3oBaHus

1.1

HCII0JIB30BATh N3YYCHHBIC ITOHATHA

1.2

Pa3indaThb ABJICHUS 110 OIIMCAHHUIO UX XaPaAKTCPHBIX CBOMCTB U HA OCHOBE
OIIBITOB, ICMOHCTPHUPYIOIUX JAHHOC (bHSHLIeCKOC SBJICHHC

1.3

pacro3HaBaTh IMPOSIBICHUE U3YUYCHHBIX (PU3MUECKUX SIBJICHUU B
OKPY’KaIOIEM MHUPE, B TOM YKciie (PU3NYECKUE SIBIICHUS B IPUPOJIC, PU
ATOM MEPEBOJAUTH MPAKTUYECKYIO 3aJadyy B YYEOHYIO, BBIICIATH
CYIIIECTBEHHbIC CBOMCTBA (IPU3HAKHU) (DU3UUYECKUX SIBJICHUN

1.4

OIMKCHIBATHh U3YUCHHBIEC CBOMCTBA TE U PU3UUYECKUE SBIICHUS, UCTIOIb3YS
dbu3nueckue BENUYMHBI, TPU ONUCAHUU TMPABUIBHO TPaKTOBAThH
bU3MYEeCKUN CMBICT HCIOJB3YEMbIX BEIMYHMH, UX OOO3HAUYCHUS U
CAUHUIIBI (PU3UYECKUX BEIMYMUH, HAXOIUTh (HOPMYJIIBI, CBSI3bIBAIOIINE
JTAHHYI0 (PU3WYECKYIO0 BEJIMYMHY C JPYTUMHU BEIWYMHAMHU, CTPOUTH
rpaduKy U3yYEHHBIX 3aBUCUMOCTEH (PU3NYECKUX BEITUUHMH

1.5

XapakTepu30BaTh CBOMCTBA Tei, (PU3UUECKUEe SIBICHUS U MPOIECCHI,
WCMOJIb3yd HW3YyYEHHBIC 3aKOHbI, IIPA HOTOM JaBaTh CJOBECHYIO
GhopMYJIMPOBKY 3aKOHA M 3aMKCHIBATh €r0 MATEMATUUECKOE BhIPAKCHUE

1.6

OOBSCHATH GU3HUECKUE IBIICHUS, TPOIIECCCHI K CBOMCTBA TEJ, B TOM YHCIIC
U B KOHTEKCTE CHUTyaIluii MPaKTUKO-OPUEHTHPOBAHHOTO XapaKTepa:
BBISIBIIATH TIPUUUHHO-CJICICTBEHHBIC CBSA3HM, CTPOUTHh OOBSICHEHHE U3 1 -
2 JIOTMYECKHX MIaroB ¢ omopod Ha 1 - 2 W3y4YEHHBIX CBOKCTBA
bu3nUecKuX SIBICHHUM, PU3NUECKUX 3aKOHA UITU 3aKOHOMEPHOCTH

1.7

pemiaTe pacy€THble 3a1adu B 1 - 2 nelcTBUSA, MCHOJB3Yys 3aKOHBI U
dbopMyIibl, CBA3BIBAIOIINE (PU3NYECKUE BETUUYMHBI: Ha OCHOBE aHaIu3a
YCIOBHSL  3a/aud  3alMChIBAThb KPATKOE YCJIOBUE, IIOACTABIATH
bu3nyeckue BEIMYUHBI B (POPMYJbl U MPOBOAUTH PACUETHI, HAXOIUTh
CIIPABOYHBIE JaHHBIE, HEOOXOIMMBIE ISl PEIICHMs 3a/lay, OlLlEHUBATh
PEATUCTUYHOCTD MOJYYEHHOU (PU3NYECKON BETMUYHUHbI

1.8

pacro3HaBath MPoOJEeMbl, KOTOpPbIE MOXKHO pEIIUTh MPH TOMOIIU
(GbU3MYeCKUX METOJIOB, B OIMCAHMM KCCJICJAOBaHUS  BBIJCTATH
IIPOBEPSIEMOE MIPETIOI0KEHNE (rumoresy), pas3nuyarh 151
WHTEPIPETUPOBATH TOJYYCHHBIA PE3yIbTaT, HAXOJAUTh OITHOKH B XOJI€
OMbITA, JIEJaTh BHIBOJIBI IO €0 pPe3yjbTaTaM

1.9

OPOBOAUTH OMBITBI MO HAOMIOJEHUI0 (U3NYECKUX SBJICHUN WU
dbusznyeckux ~ CBOMCTB  Tenm:  (GopMynIHMpoBaTh  MPOBEpsieMble




MMpCAIIOJIOXKCHHA, CO6I/IpaTB YCTAaHOBKY n3 MMPEAJIOKCHHOTI'O
060py,IIOBaHI/ISI, 3aIIMChIBATh XO/J OIIbITa U (bOpMYJ'II/IpOBaTI) BBIBO/JIbI

1.10

BBITIOJIHATh TPSIMbIE U3MEPEHUS C HCIOJIb30BAHUEM AaHAaJIOrOBBIX U
U(POBBIX MPUOOPOB, 3AMUCHIBATH IMOKA3aHUS MPUOOPOB C YUETOM
3aIaHHOM a0COJIFOTHOM MOTPENTHOCTH U3MEPEHUIN

1.11

MPOBOJUTH UCCIIEOBAHUE 3aBUCUMOCTH OTHOU (PM3MUYECKON BEIUYUHBI
OT JPYroM C HCIOJBb30BAHUEM IIPSMBIX U3MEPEHUHM, Y4acTBOBAaTb B
IUIAHUPOBAHUM Y4Y€OHOIO HCCIEAOBAaHMs, COOMpaTh YCTAHOBKY U
BBITIOJHATh U3MEPEHHUs, ClIeAys MPENIOKEHHOMY TUIaHy, (PUKCUPOBAThH
pe3ysbTaThl MOJYYEHHOW 3aBUCUMOCTH (PU3NYECKUX BEIMYUH B BUJC
IPEJIOAKEHHBIX TAaOIUI U rpaUKOB, J€JaTh BBIBOJBI IO pe3yibTaTaM
VICCJIEIOBAHHUS

1.12

IMPpOBOJUTE KOCBCHHBLIC HU3MCPCHUA (1)I/ISI/I‘I€CKI/IX BCIIMYUH, CJICAYA
HpCIIJIO)KGHHOﬁ HHCTPYKIOHM: IIPH BBIIOJIHCHUN HSMCpeHI/Iﬁ CO6I/IpaTB
SKCIICPUMCHTAJIbHYKO YCTAHOBKY MW BbIYHUCIIAATH 3HAYCHHC HCKOMOM
BCIINYMHBI

1.13

coOn0aTh MpaBWia TEXHUKU Oe3omacHOCTH 1pu  pabore ¢
71a00paTOPHBIM 000PYI0BAaHUEM

1.14

YKa3bIBaThb IIPHUHIIUIIBL IIGﬁCTBHH HpI/I60p0B H TCXHHUYCCKHUX YCTPOﬁCTB,
XApaKTCPHU30BaATh IIPHUHIIUIIBI HCﬁCTBHH HN3YYCHHBIX HpI/I60pOB u
TCXHUYCCKHUX YCTPOﬁCTB C IIOMOIIBIO UX OIIMCAaHM:A, UCIIOJIB3YS 3HAHUA O
CBOMCTBax (bI/I?»I/ILIeCKHX SIBJICHUM U H€O6XOILI/IMBIC (1)H3I/III€CKI/IC 3aKOHBI U
3dKOHOMCPHOCTH

1.15

OPUBOAUTH TPUMEPHl  (HAXOAUTh HMHPOPMALMIO O MpUMEpax)
MPAKTUYECKOTO HCITOJIB30BaHUS (DHU3UYCCKUX 3HAHWW B IOBCEIHEBHON
YKU3HHM JUTs1 00ecTieueHrs 0€30MTaCHOCTH TpH 0OpaIeHUH ¢ TprudopamMu u
TEXHUYECKUMU YCTPONCTBAMH, COXPAHEHHUS 37I0POBbSI U COOJOICHUS
HOPM DKOJIOTUYECKOTO TMOBEJICHHI B OKPY KaIOIIEH cpefie

1.16

OCYUIECTBJISATh OTOOp MCTOYHMKOB HHpoOpManuu B ceth MHTepHET B
COOTBETCTBUM C 3aJlaHHBIM IIOMCKOBBIM 3alpOCOM, Ha OCHOBE
UMEIOIINXCA 3HAHMM W NYTEM CPAaBHEHHs pPa3IUYHBIX HCTOYHUKOB
BBIIETATh HH(OPMALIMIO, KOTOpAasi SIBISETCS MPOTUBOPEUMBOU HIIU
MOET OBITh HEJOCTOBEPHOM

1.17

UCIIOJIb30BaTh TMPH  BBIMOJHEHUU  y4eOHBIX 3aJlaHUd  HAay4dHO-
MONYJSIPHYIO  JIUTEpaTypy (PU3HUECKOTO COJIEpKaHUs, CIPaBOYHBIC
Marepuainbl, pecypcel cetd  VHrepHer, BiageTh IpUEMaMU
KOHCTIEKTUPOBAaHUSI TEKCTa, IpeoOpa3oBaHus HHGOPMAIUU U3 OIHOM
3HAKOBOU CHUCTEMBI B IPYTYIO

1.18

CO3/1aBaTh COOCTBEHHBIE KpAaTKUE MMChbMEHHBIE U YCTHBIE COOOIICHUS Ha
OCHOBE 2-3 HUCTOYHUKOB MH(MOpMaINK (HU3UYECKOTO COJICPIKAHUS, B TOM
YHUCJIe MyOJIMYHO JIeJaTh KPaTKUe COOOIICHUS O Pe3yJibTaTax MPOEKTOB
WM y4eOHBIX HCCJICNOBAHWM, TPH OTOM TPAMOTHO HCIOIH30BAThH
W3YYCHHBIM TIOHSATHMHBIA ammapaT Kypca (QHU3UKH, COMPOBOXKIATH
BBICTYILUICHUE MPE3CHTALUEN

1.19

IIPU BBIMIOJHEHUU yUEOHBIX MPOEKTOB W WCCIIECIOBAHUN PaCIpenessiTh
00513aHHOCTH B T'PYIIE B COOTBETCTBUU C MOCTABJICHHBIMU 3a/lauyaMu,




CJICAUTHh 3a BBIIIOJHCHHCM IIJIaHA ,Z[GI‘/’ICTBI/If/'I, aICKBATHO OICHUBATH
COOCTBEHHBIN BKJIaJ B ACATCIBHOCTD I'PVYIIIIEGI, BBICTpAanNBATb
KOMMYHHKATHUBHOC BSaHMOHCﬁCTBHC, YUUTBIBAs MHCHHC OKPYIKAIOIINUX

IIposepsiemvbie snemenmul cooepacanus (7 knacc)

Kon
paszena

Konx
AIIEMEHTA

IIpoBepsieMble 3JIEMEHTBI COJACPKAHUS

1

OU3N

KA U EE POJIb B IIO3HAHMM OKPYXKAIOUIET'O MUPA

1.1

®dusuka - Hayka o mpupoje. SBieHus npuponabl. Duznyeckue
SBJICHUSI: MEXaHUYECKHUE, TEIUIOBbIC, AIEKTPUUECKUE, MAaTHUTHBIE,
CBETOBBIE, 3BYKOBBIC

1.2

@®uznueckre BeNWYUHBL. 3MmepeHne (U3MYECKUX BETUYMH.
Pusnyeckue pUOOPBHI. [TorpemHocTts U3MEPEHUN.
MexryHapoaHasi CUCTEMA €IMHUIL

1.3

EcrecTBeHHO-Hay4YHBIN METOJI MMO3HAHUS: HaOII0JICHHUE,
IIOCTAHOBKA HAy4YHOTO  BONPOCA, BBIABM)KECHHE  THUIIOTE3,
AKCIIEPUMEHT I10 MPOBEPKE TUNOTE3, OOBICHEHNE HAOIIOIaEMOT0
SIBJICHUS

1.4

Omnucanue (bHSH‘IGCKI/IX SIBJICHUM C ITIOMOIIIBIO MO,Z[GJIGIZ

1.5

[IpakTuueckue paboOTHI:

N3mepenne paccTosHui.

N3mepenue 00bEMa KUJIKOCTH U TBEPAOTO Tea.

Onpenenenue pasMepoB MaJbIX TEl.

N3mepenne  temmeparypbl OpU  HOMOIIM  KUJKOCTHOTO
TEPMOMETPA U JaTUUKA TEMIIEPATYPhI

ITEPBOHAYAJIBHBIE CBEJEHNA O CTPOEHMU BEIIECTBA

2.1

CrtpoeHue BemecTBa: aTOMbl U MOJIEKYJIbI, UX pa3Mepbl. ONbITHI,
JIOKA3bIBAOIINE JUCKPETHOE CTPOCHUE BEIIECTBA

2.2

JIBr>keHue yactull BeuecTBa. CBA3b CKOPOCTH JBUKEHUS YaCTHII
¢ Temneparypoil. BpoyHoBckoe aBuxkeHue, nuddysus

2.3

BSaHMOHeﬁCTBHC YacTull BEICCTBA: MPUTSXKCHUC M OTTAJIKMBAHUC

2.4

ArperaTHbl€ COCTOSIHUSI BEIIIECTBA: CTPOCHUE T'a30B, KUIKOCTEH U
TBEPIABIX  (KPUCTAUIMYECKUX) Teld. B3auMoCBsI3b  MEXAY
CBOWCTBAaMHU BEIIIECTB B PA3HBIX arperaTHbIX COCTOSIHUAX U HX
ATOMHO-MOJICKYJISIPHBIM CTPOCHHEM

2.5

OcoOEHHOCTH arperaTHbIX COCTOSTHUM BOJIBI

2.6

[IpakTuueckue pabOTHI:

Ouenka auameTpa aroMa METOJOM PSJ0B (C HCIOJb30BaHUEM
doTorpaduii).

OnpITel O HAOJIOACHUIO TETJIOBOTO PACIIUPEHUS Ta30B.

OnpITel MO  OOHAPYXXEHUIO JIEUCTBUS CHJI  MOJIEKYJISIPHOTO
IPUTSHKCHUS

JIBUYKEHUE U B3AUMOJIEMCTBUE TEJI

3.1

\MexaHquCKoe JIBWKEHUE. PaBHOMEpHOE M HEPABHOMEPHOE




NIBHOKEHHE

3.2 Cxopoctb. CpenHssi CKOPOCTh IIPU HEPABHOMEPHOM JIBUKEHUHU.
Pacuér nmytu 1 BpeMeHU JBUKECHUS

3.3 SIBnenue uHepuuu. 3aKOH MHEpIMH. B3anmMozeilcTBue Tenl Kak
MpUYMHA U3MEHEHMS] CKOPOCTH JBWXKEHHS Tel. Macca kak mepa
WHEPTHOCTHU Teja

3.4 [InoTHOCTH BemiecTBa. CBS3b INIOTHOCTH C KOJIMYECTBOM MOJICKYT
B eJIMHUIE 00BbEMA BEIIECTBA

3.5 Cuia KaK XapakTepHCTUKA B3aUMOIEVCTBUS TEIl

3.6 Cuna ynpyroctu u 3akoH ['yka. M3mepeHue cuibl ¢ IOMOIIBIO
JUHAMOMETpA

3.7 SBneHue TAroTeHUs M cuia TsokecTu. Cuja TSHKECTH Ha JPYTUX
manerax. Bec tema. HeBecomocTh

3.8 Cuna tpenus. TpeHHE CKONBKEHHUS U TpEHHUE MOKOs. TpeHue B
MIPUPOJIC U TEXHUKE

3.9 CroxeHue  CWJI, HalpaBICHHBIX IO  OJHOW  MPSAMOHM.
PaBHOAEHCTBYIOIIAS CHIT

3.10 [IpakTuueckue pabOTHI:
OrmpesienieHre CKOPOCTU PABHOMEPHOTO JBWIKEHUs (IIapuKa B
KUIKOCTH, MOJIEITH SJIEKTPUIECKOTO aBTOMOOUJISL U TaK Jajiee).
Onpenenenue CcpeaHEd CKOPOCTH CKOJIBKEHUSI Opycka WU
HIaPUKA 10 HAKJIOHHOW IIOCKOCTH.
Ornpenenenne mIOTHOCTH TBEPAOTO TENA.
OnbITel,  JAEMOHCTPUPYIOIIME  3aBUCUMOCTh  PACTSKEHUS
(medopmanum) NpyKUHBI OT NPUITOKEHHON CUJIBL.
OnbIThl, JEMOHCTPUPYIOIIME 3aBUCUMOCTh CHJIBI  TPEHUS
CKOJIBKEHUSI OT Beca Tella M XapaKTepa COMNPUKACAIOIINXCS
MTOBEPXHOCTEN

3.11 @usznyeckue SABICHUS B MPUPOAE: MPUMEPHI JBUKEHUS C
Pa3IUYHBIMU CKOPOCTSAMM B JKMBOW M HEXHUBOM IIPUPOJE,
JEWCTBUE CUJIbI TPEHHUSI B IPUPOJIE U TEXHUKE

3.12 TexHUuUeCKHe YCTPOUCTBA: AMHAMOMETP, NOIIUITHUKA

JIABJIEHUE TBEPJIbIX TEJI, )XMJIKOCTEU U TA30B

4.1 Hanenue tBEpHOro tena. CnocoObl YMEHBIIEHUS U YBETUYEHUS
JABJICHUS

4.2 JlaBnenue Tra3a. 3aBHCUMOCTh JaBJIICHHS Ta3a OT O0O0bEMa,
TEMIEPATYPhI

4.3 Ilepenaua naBneHusi TBEPABIMU TEIAMH, KUIAKOCTAMHU U Ta3aMH.
3akoH [Tackans. [THeBMaTHUeCKME MAIIUHBI

4.4 3aBUCHUMOCTbD JTaBJICHUSI JKUIKOCTH OoT [JTyOUHBI.
I'uppocratnueckuit  mapanokc.  CooOmiaromuecs — COCybl.
['uapaBianyecKre MEXaHU3Mbl

4.5 Atmochepa 3emian u  atMochepHoe naBieHue. I[IpuyuHbl

CYIIECTBOBaHMS  BO3AyIIHOM  oOosouku  3emiu.  OmbIT
Toppuduennu. 3aBHCUMOCTh aTMOC(EPHOTO JaBICHUS OT BBICOTHI
HAJI YPOBHEM MOpA




4.6

N3mepenne atmocdeproro nasnenus. [Ipubopsl 115 uamepeHus
aTMOC(EpHOro J1aBJICHUS

4.7

JleiicTBrEe KHUAKOCTH M Ta3a Ha TOTPY)XEHHOE B HHUX TeJO.
BritasikuBaronias (apxumeioBa) cuja. 3aKkoH Apxumesna

4.8

[LimaBanue Ten. Bo3ayxomiaBanue

4.9

[IpakTrueckue paboTHI:

HccnenoBanue 3aBHCHUMOCTH Beca Tella B BOJE OT OOBEMa
MOTPYKEHHOM B )KUAKOCTh YacCTH TeJIa.

OnpeneneHre BBITATKUBAIOIIECH CHUIIbI, ACHCTBYIOIICH Ha TEIO,
MOTPYKEHHOE B JKUAKOCTD.

[IpoBepka HE3aBUCUMOCTH BBITAJIKUBAKOIIECH CUJIbI, JEUCTBYIOLIECH
Ha TEJIO0 B JKUJKOCTH, OT MAacChI TeJa.

OnpIThl, JAEMOHCTPUPYIOIIME 3aBUCUMOCTh BBITAJIKUBAIOIICH
CUJIBI, JEWCTBYIOIIEH Ha Telo B JKHAKOCTH, OT 00BbEMa
MOTPY>KEHHOU B JKUJAKOCTh YACTH TEJIA U OT INIOTHOCTH KUIKOCTH.
KoncrpyupoBanue apeomerpa WM KOHCTPYHPOBAHUE JIOJKU H
ONPEACIICHUE €€ TPY30N0bEMHOCTH

4.10

@®u3znyeckre SABJICHHUS B MPUPOJE: BIUSHUE aTMOC(EPHOIo
JABJICHUS Ha KMBOM OpPraHM3M, IUIABAaHUE PbIO
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TexHuueckue ycTpoicTBa: COOOIIAIONTUECS COCY/IbI, YCTPOMCTBO
BOJONIPOBO/IA, THAPABIMYECKUN TMpecc, MaHOMETp, Oapomerp,
BBICOTOMED, MOPIIHEBOM HACOC, APEOMETP

PABOTA, MOIITHOCTD, SHEPI' 11

5.1

Mexanunueckas paboTa

5.2

Mexannyeckas MOIIIHOCTD

5.3

[IpocThle MeXaHHU3MBI: pblYar, OJIOK, HAKJIOHHAs MJIOCKOCTb.
[IpaBuyIO paBHOBECHS pblUara

5.4

[TpuMeHeHure mpaBuiIa paBHOBECHsI pblyara K 00Ky

5.5

«3onoroe mpaBuso» MexaHukd. KoaphuuHUeHT ToJIe3HOTO
JeHCcTBUA MexaHu3MOB. [IpocThie MeXaHU3MBI B OBITY M TEXHUKE

5.6

[ToreHuManbHasg SHEPTUU TENA, TOAHATOrO HaJl 3eMIIEN

5.7

Kunernueckas sHeprus

5.8

[TonHas MexaHn4ecKkast SJHEPTUsl. 3aKOH U3MEHEHUS U COXPaHEHUS
MEXaHUYECKON YJHEPTUH

5.9

[IpakTuueckue paboOTHI:

Omnpenenenre pabOTHI CHIIBI TPEHUS IPYU PABHOMEPHOM JIBHKCHUH
TeJIa 10 TOPU30HTAIBHON MOBEPXHOCTH.

HccnenoBanue ycinoBuii paBHOBECHUS pblyara.

N3zmepenue KIIJ[ HakIIOHHOM MJIIOCKOCTH.

N3yyeHne 3aKk0Ha COXpaHEHUS MEXAaHUYECKOM YHEPTUH

5.10

dusuyeckue IBICHUS B IMPpHUPOJAC: phIdarv B TCJIC YCJIIOBCKA

5.11

TexHuueckue yCTpoOMCTBA: pblyar, IOABUKHBIA U HEIOBUKHBIN
0JIOKH, HAKJIOHHAs TIJIOCKOCTb, TPOCThIE MEXAHU3MBI B OBITY




IIposepsiembie mpebogarus Kk pe3yibmamam 0C80eHUsL OCHOBHOU 0OPA3068amMeNbHOl

npoepammsl (8 Kracc)

Kox
MPOBEPSEMOTO
pe3yJsibTaTa

[IpoBepsieMbie TpeIMETHBIE PE3YJIbTAThl OCBOCHHUS OCHOBHOM
00pa3oBaTeIbHON MPOTPaMMbl OCHOBHOT'O OOIIIET0 00pa3oBaHus

1.1

HCIIOJIB30BAaTh IIOHATHUA

1.2

pa3nuyaTh SIBJICHUS 10 OMUCAHUIO X XapaKTEPHBIX CBOMCTB U HA OCHOBE
OTIBITOB, ICMOHCTPUPYIOIMNX JAaHHOE (DU3NIECKOE SIBICHUE

1.3

pacro3HaBaTh MPOSABICHHE H3YYCHHBIX (DU3UUYECKUX SIBIICHUU B
OKpY’aloIlleM MHUpE, B TOM 4Kclie (pU3ndecKkue SBICHUs B IPUPOE, PU
ATOM TIEPEBOJUTH IPAKTUYECKYIO 3ajady B Y4YEOHYIO, BBIICIATH
CYILIECTBEHHbIE CBOMCTBA (IpU3HAKK) (PU3UYECKUX SIBICHUN

1.4

ONKCHIBATH U3YUEHHBIE CBOMCTBA TE U PUZUUYECKHE SBJICHUS, UCTIOIb3YS
(¢u3NYecKue BEJIWYMHBI, MpPU ONUCAHWU TPABWIBHO TPaKTOBATh
(U3UYECKUI CMBICH UCIIOJIb3YEMbIX BEJIMYMH, 0003HAYECHHS U €IUHULIBI
(U3MYECKUX BEJIMYMH, HAXOAUTh (OPMYJIbI, CBS3BIBAIOIIME JIAHHYIO
(U3UYECKYI0 BEJIMYMHY C JIPYTUMHU BEIMYMHAMH, CTPOUTH TpaduKu
M3YYEHHBIX 3aBUCUMOCTEH PU3NYECKUX BEITUYHH

1.5

XapaKTCPU30BaATH CBOMCTBA TCJI, (bI/IBI/ILICCKI/IG ABJICHHUA WM IIPOLCCCHI,
HUCIIOJIB3YA H3YYUYCHHBIC 3dKOHBbI, IIpH J3TOM JaBaTb CJIOBCCHYIO
(bOpMy.]'II/IpOBKy 3daKOHAa M 3alIMChIBATh €TI0 MATCMATUYICCKOC BBIPAKCHHC

1.6

OOBSCHATh (PU3NYECKHE TMPOLIECCHl U CBOMCTBA TEJ, B TOM YHCJE U B
KOHTEKCTE€  CUTyalud  NPAKTUKO-OPUEHTUPOBAHHOIO  Xapakrepa:
BBISIBJIAITh TPUYUHHO-CJIEICTBEHHBIE CBA3H, CTPOUTHh OObSICHEHHE U3 1 -
2 TOTUYECKHUX I11aroB € MOMOILBIO 1-2 N3yYeHHBIX CBOMCTBA (PM3HUECKUX
ABJICHUM, PU3NYECKUX 3aKOHA UM 3aKOHOMEPHOCTHU

1.7

peuiaTh pacy€éTHble 3aJauud B 2 - 3 NEUCTBUS, WCHOJIb3Yys 3aKOHBI U
dbopmyibl, CBA3BIBAIOIINE (PU3MYECKHUE BEJIMUMHBI: HA OCHOBE aHAIM3a
YCJIOBUS 3a/1a4d 3alMChIBATh KPATKOE YCIOBUE, BBISBISITH HEAOCTATOK
JMAHHBIX I PEIICHUsS 3aJa4d, BBIOMPATh 3aKOHBI W  (POPMYIIBI,
HEOoOXoauMbIe It €€ pelieHusi, MPOBOJIUTh pPacy€Thl M CPaBHUBATH
MOJIYYCHHOE 3HaUYCHHE (PU3NUECKON BETUYMHBI C U3BECTHBIMH JTAHHBIMU

1.8

pacro3HaBaTh NPOOJIEMBI, KOTOPbIE MOXHO PEIIUTh TMPU TMTOMOIIH
(bU3UYECKUX METOJIOB, UCIOJIb3Ysl OMUCAHUE UCCIEIOBAHUS, BBIJICIATh
MPOBEPSIEMOE MPEATNOJIOKEHUE, OLIEHUBATh MPABUIBHOCTh MOPSIKA
MIPOBEICHUS UCCIIEIOBAHUS, JI€JIATh BHIBOIbI

1.9

MPOBOAUTL OMBITHI 10 HAOMIONCHUI0 (DU3NUECKUX SIBICHUM WM
bu3nyeckux  CBOWCTB  Te: dbopMyIupoBaTh  MPOBEPSEMbIC
NPEANOJIOKEHUs,  cOOMpaTh  YCTAaHOBKY W3  MPEJIOKEHHOTO
000pyZI0BaHUSsl, ONMCHIBATH X0 OMBITA U (HOPMYIUPOBATH BHIBOIBI

1.10

BBIMIOJIHATE TIPAMBIE HW3MEPEHUS C HKCIIOJb30BAHHEM AHAJIOTOBBIX
npuOOPOB U JATYMKOB (PU3NUECKHUX BEIMYMH, CPABHUBATH PE3YJIbTaTh
M3MEPEHUH ¢ YYETOM 3aJJaHHON a0COFOTHON MOTPEITHOCTH

1.11

MPOBOAUTH UCCIEAOBAHNUE 3aBUCUMOCTH OJIHOM (DU3NUYECKON BETUYMHBI
OT JPYrOM C HCHOJIb30BAHUEM MPSIMBbIX HM3MEPCHUM: IUIAHUPOBATH




UCCJIEI0BAHNE, COOMPATh YCTAHOBKY M BBIMOJHATH U3MEPEHUS, CIeays
NPEMJIOKEHHOMY  TUIaHy, (UKCHUPOBATh PE3yibTaThl IMOJIYYEHHOU
3aBUCMMOCTH B BHJ€ TaOMuI W TpaduKOB, JenaThb BBIBOJABI IO
pe3yJabpTaTaM UCCIEeI0BAHMUS

1.12

IPOBOJUTH KOCBEHHBIE M3MEPEHUS (PU3NUECKUX BETUYMH: TUIAHUPOBATh
U3MEpPEHHUs, COOMpaTh HKCICPUMEHTAIbHYI0 YCTAaHOBKY, Cleays
PEII0KEHHOW HHCTPYKIMU, M BBIYUCISITh 3HAYEHUE BETUUHHBI

1.13

coOmofaTh TMpaBWia TEXHUKA O€30MacHOCTH Tpu  pabore ¢
71a00paTOPHBIM 000PYAOBAHUEM

1.14

XapaKTepu30BaTh MPUHLHUIBI JIEUCTBUS H3YYEHHBIX MPUOOPOB U
TEXHUYECKUX YCTPONCTB C OMOPOM HA UX OMHCAHUS, UCIIOIb3Ys 3HAHUS
O CBOMCTBax (PU3MYECKHX SBICHUH M HEoOXOoAuMbIe (HU3UUECKUE
3aKOHOMEPHOCTH

1.15

pacno3HaBaTh MNPOCTHIE TEXHUYECKUE YCTPOMCTBA U H3MEPUTEIHHBIC
NpUOOPHl MO CXeMaM M CXEMaTUYHBIM PUCYHKaM, COCTABJISTH CXEMbI
ANEKTPUYECKUX LEMEeH ¢ TMOCIEAOBAaTEIbHBIM U  MapauIeIbHBIM
COCIMHEHUEM 3JIEMEHTOB, pa3inyasi yCIOBHbIE 0003HAUYCHUS AJIEMEHTOB
AJICKTPUYECKUX 1Ienen

1.16

OPUBOAUTH TpPUMEPHl  (HAXOAUTh HMHPOPMALMIO O MpUMEpax)
MPAKTUYECKOTO MCIOJIb30BaHUSA (PU3NYECKUX 3HAHUM B MOBCEIHEBHOMN
YKU3HH JUTsl oOecrieueHrs 0€30MacHOCTH MpU OOpaIieHUH ¢ mprudopamu u
TEXHUYECKUMHU YCTPONCTBAMHU, COXPAHEHHS 3J0POBbS U COOJIIOICHUS
HOPM 9KOJIOTUYECKOTO TTOBEJCHUS B OKPY KAIOIIEH cpesie

1.17

OCYIIECTBIATh MOUCK MH(POPMAUU (PU3NYECKOTO COAEPIKAHUS B CETH
HNHTEepHET, HAa OCHOBE HMEIOIIMXCSA 3HAHUM M IIYTEM CpPABHEHUS
JOTIOJTHUTENBHBIX MCTOYHUKOB BBIIETATh MH(MOpPMAIUIO, KOTOpas
ABJISIETCSI IPOTUBOPEUMBOM I MOKET OBITh HEIOCTOBEPHOM

1.18

WCIIOJB30BaTh MPU  BBIMOJHEHUM  YYE€OHBIX 3aJaHUNl  Hay4dHO-
MONYJSIPHYIO JIUTEpaTypy (PU3HUECKOTO COJIEpKaHUSI, CIPaBOYHBIC
Marepuaibl, pecypcel ceth  HHTEepHET, BiageTh  NOpPUEMaAMM
KOHCTICKTUPOBAaHMUS TEKCTa, IpeoOpa3oBaHus WHGOPMAIMU W3 OJHOM
3HAKOBOUW CUCTEMBI B JIPYTYIO

1.19

CO3/1aBaTh COOCTBEHHBIE NMUCHbMEHHbIE M KpPATKUE YCTHBIE COOOILEHUS,
00006mass WHGOPMAIIUIO W3 HECKOJIBKUX HMCTOUYHHKOB (PU3HUECKOTO
collep)KaHusi, B TOM 4YHCIE MyOJMYHO MPEACTaBIATh PE3yIbTaThl
IIPOEKTHOM WJIM UCCIIEA0BATEIILCKON NEATEIbHOCTH, IIPU 3TOM I'PaMOTHO
UCIOJIb30BaTh MW3YYEHHBIM TMOHATUWHBIA anmapar Kypca (U3UKH,
COIIPOBOXKJATh BBICTYILICHUE ITPE3EHTALIUEH

1.20

MIPU BBIMOJHEHUM YUYEOHBIX TMPOEKTOB M HUCCIEIOBaHUM (HU3UUECKUX
MIPOIIECCOB paclpeesTh OO0S3aHHOCTU B TPYIINE B COOTBETCTBUU C
MTOCTABJICHHBIMU 33/1a4aMU, CICINUTh 3a BBINOJHEHUEM IUIAHA JACHCTBUN
U KOPPEKTHUPOBaTh €ro, afeKBaTHO OIICHMBATh COOCTBEHHBIM BKJIAJ B
JESTENBHOCTD TPYMIIbI, BBICTPAUBATh KOMMYHHUKAaTUBHOE
B3aMMOJICUCTBHE, MMPOSIBIISiS TOTOBHOCTH Pa3pemiaTh KOH(JIUKTHI




IIposepsemvbie snemenmul cooepoicanus (8 kaacc)

Kon Kon [IpoBepsiembie 37IEMEHTHI COICPIKAHUS
paszziena | nieMeHTa
6 TEIUJIOBBIE ABJIEHUA

6.1 OCHOBHBIE TIOJIOKEHUS MOJICKYJISIPHO-KUHETHUECKOH TEOPHH
CTpoeHHus BemecTBa. Macca u pasmepbl MoJIeKyJd. OIBITHI,
MOJTBEPXKJAIONINE OCHOBHBIC  TOJOXKEHHS  MOJEKYJSIPHO-
KUHETUYECKOU TEOPUU

6.2 Mopenu TBEPAOro, XKUIAKOTO U Ta3000pa3HOTO COCTOSHUN
BelecTBa. Kpucrammueckue u amopdHbie Tena

6.3 OObsicHEeHHE CBOWCTB Ta30B, XUIAKOCTEH W TBEPHABIX TN Ha
OCHOBE MOJIOKEHUI MOJIEKYJIIPHO-KMHETUYECKOW TEOpUHU

6.4 CMaunBaHye M KAMWUIAPHBIC SBICHUS

6.5 TennoBoe pacmmpeHne u CKaTue

6.6 Temneparypa. CBsi3b TeMIEpaTyphl CO CKOPOCTHIO TEIJIOBOTO
JIBUKEHMSI YACTHII

6.7 BuyTtpennsis osHeprus. CnocoObl HW3MEHEHHs BHYTpPEHHEH
SHEPruM: TeIIonepeiada U CoOBepLIeHHE paboThI

6.8 Bunel  Temnomepenauu: — TEMJIONPOBOJHOCTb,  KOHBEKIIHS,
U3ITyYeHHUE

6.9 KonnuecTBo TemIoThL. Y AenbHas TEIIOEMKOCTh BEIIECTBA

6.10 TemmooOMeH W TEMJIOBOE paBHOBECHE. YpaBHEHHE TETIOBOTO
OasiaHca

6.11 [InaBneHre ¥ OTBEpPAECBAHHE KPHUCTAUIMUYECKUX BEMIECTB.
Y aenpHas TEMJIOTA MJIABICHUS

6.12 [TapooOpa3oBanue u koHaeHncamnus. HWcmapenue. Kurmenue.
VY nenbHas TEII0Ta napooOpa3oBaHusl. 3aBUCUMOCTb
TEMIEPATYPbl KHIEHUSI OT aTMOC(EPHOro AaBJICHHUS

6.13 BraxxHocTh Bo3yXxa

6.14 DHeprus TOIJIMBA. Y IeJIbHAS TEMJIOTA CTOPAHUS

6.15 [Ipunuuner paboTsl TeroBbeix asuratenei KIIJ TemmoBoro
nBuraressi. TerioBble IBUTraTeN! U 3alI1Ta OKPYKaOIEH cpeibl

6.16 3aKOH COXpaHEHHs WU TPEBpAIICHUS SHEPIrUU B TEIUIOBBIX
nporeccax

6.17 [IpakTrueckue pabOTHI:

OnpITel 1O OOHAPYXKEHUIO NEUCTBUS CUJI  MOJIEKYJISIPHOTO
MIPUTSHKEHUS.

OnBITH 10 BBIPAIIMBAHUIO KPUCTAJIOB MTOBAPEHHOW COJIA WJIU
caxapa.

OnpiTel 1O HAOJMIONEHUIO TEMJIOBOIO PACIIMpPEHUs Ta3oB,
KUJIKOCTEN U TBEPBIX TEI.

Omnpenenenue AaBiIeHUS BO3yXa B OaIOHE IINPUIIA.

OnebITHI, IEMOHCTPHUPYIOLIME 3aBUCUMOCTD JaBJICHUS BO3AyXa OT
ero o0bEMa 1 HarpeBaHUs WM OXJIAXKICHUS.

[IpoBepka TUMOTE3bl TUHEHHON 3aBHCHUMOCTH JIJTMHBI CTOJOWKA




’KUJIKOCTU B TEPMOMETPUYECKON TPYOKE OT TEMIIEPATYPHI.
HaGOmtonenue u3MeHeHUs BHYTPEHHEM OSHeprum Tena B
pe3ynbTare Temonepeaadn U padoThl BHEIIHUX CHJL.
HccnenoBaHue sBICHUS TEIUIOOOMEHAa MpU  CMELIMBAaHUU
XOJIOJHOM U TOpSYEH BOJIBI.

OnpeneneHne KOJIUYECTBA TEIUIOTHI, MMOJTYYEHHOTO BOAOW IMpHU
TEIJI000MEHE C HATPETHIM METAITMYECKUM HUIUHAPOM.
Omnpenenenne yIenbHON TEINIOEMKOCTH BELIECTBA.
HccnenoBanue npouecca UCIapeHus.

OmnpeneneHrne OTHOCUTENIBHOM BIIAXKHOCTH BO3AyXa.
Omnpenenenne y1enbHON TEIUIOTHI IUIABJICHUS JIbIA

6.18 ®duznyeckue SBJICHUS B IPUPOJIE: TOBEPXHOCTHOE HATSKECHUE U
KalWUISIPHBIE SIBIICHHS B MPUPOJE, KPUCTAIUIBI B MPUPOJIE,
uznydenue CoiHIA, 3aMep3aHUe BOJAOEMOB, MOPCKUE OpH3bI;
o0Opa3oBaHME POChI, TYMaHa, MHes, CHEra

6.19 TexHuueckue YCTpPOMCTBA: KAWL PbL, IPUMEPBI
UCIIOJIb30BAaHUSI KPUCTAJJIOB, KMIKOCTHBIA TEPMOMETp, JATUUK
TEMIIepaTypbl, = TEPMOC, CHUCTEMa  OTOIUICHHS  JIOMOB,
TUTPOMETPBI, TCUXPOMETp, IMapoBas TypOHWHA, JBUTaTellb
BHYTPEHHETO CrOpaHUsl
OJIEKTPUYECKHWE 1 MATHUTHBIE ABJIEHUA

7.1 Onextpuzanys Teil. J[Ba poaa 3JIEKTPUYECKUX 3apsI0B

1.2 B3aumopeiictBue  3apsbkeHHbIX  Ten.  3akoH  KyioHa
(3aBUCUMOCTb CHJIBI B3aUMOJCHCTBHUS 3apsHKEHHBIX TeEI OT
BEJIMYMHBI 3aPsIIOB M PACCTOSHUSI MEXKY TEJIAMU)

7.3 DnekTpuueckoe noje. Hanpsk€HHOCTh 3EKTPUUECKOTO MOJIA.
[IpyHMn  cynepno3uuuy  AJNEKTPUYECKUX — moied  (Ha
KaueCTBEHHOM YPOBHE)

7.4 Hocuremn AIEKTPUYECKUX 3apsIIOB. DIeMEeHTapHbBIN
anexktpuueckuil 3apsg. Crpoenne artoma. IIpoBogHUKM U
JIUBJIEKTPUKHU

7.5 3aKOH COXpaHEHUs IEKTPUUECKOTO 3apsiia

7.6 DNEKTPUYECKUN TOK. Y CIOBUS CyIIECTBOBAHUS 3JIEKTPUUECKOTO
TOKa. ICTOUHUKHN OCTOSIHHOTO TOKA

7.7 JleficTBUS DJIEKTPUUECKOTO TOKa (TEIJIOBOE, XUMHUYECKOE,
MAarHuTHOE). DJIEKTPUUYECKUN TOK B AKHUIKOCTSIX M razax

7.8 Onektpuueckas nenb. Cuiia Toka. JIEKTPUUECKOE HAIPSIKEHUE

7.9 ConpoTuBieHHE NPOBOAHUKA. YJEJIbHOE  COIMNPOTUBJICHUE
BEILECTBA

7.10 3akon Oma /Jig yyacTKa 1enu

711 ITociienoBaTesbHOE U NAPAJJIEIBHOE COCTMHEHNE TPOBOJHUKOB

7.12 PaboTa 1 MOITHOCTB AIEKTPUUECKOTO TOKA.
3akoH JIxoyis - JIeHia

7.13 DneKkTpuYecKre Uenu U MOTPeOUTENu JIEKTPUIECKON SHEPTUU B
obITy. KopoTKoe 3aMbIKkaHue

7.14 IlocTossHHBIE ~ MAarHUTEHIL B3anmopeiicTBie  ITOCTOSIHHBIX




MardmMTOB

7.15 MaruuTtHoe mnosie. MarHuTHOE 1oJie 3eMJIM U €r0 3HAUYEHHE IS
KU3HU Ha 3eme

7.16 OneiT Opcrena. MarHuTHOE TM0OJ€ SJIEKTPUYECKOIO TOKA.
[IpuMeHeHne HIEKTPOMArHUTOB B TEXHHUKE

7.7 JlelicTBE MAarHMUTHOTO TIOJI1 Ha IPOBOJHUK C TOKOM.
ONeKTpoJBUTaTellb ~ MOCTOSIHHOTO  TOKa.  Mcmonb3oBaHue
AJIEKTPOJBUTATEC B TEXHMYECKMX YCTpPOWCTBaX U Ha
TpaHCHopTe

7.18 Onpitel @apaned. SIBieHHE DSIEKTPOMArHUTHOW WHIYKIUU.
ITpaBuno Jlenna

7.19 Onextporenepatop. CnocoObl MONy4YEHUS DIEKTPUUYECKON
SHEPruMu. DJEKTPOCTAHIIUM HAa BO30OHOBISIEMBIX HCTOYHHKAX
DHEPTUU

7.20 [IpakTrueckue padOTHI:

OnbITel IO HAOJIIOACHUIO JICKTPU3ALMU TEA UHIAYKIHUEH U TpU
CONPUKOCHOBEHUH.

HccnenoBanrie AEHCTBUS 3IEKTPUUECKOTO MO HAa MPOBOJHUKHU
U JUAJIEKTPUKH.

COopka u npoBepka paboThl JIEKTPUUECKON 1IETTH MOCTOSHHOTO
TOKa.

N3MepeHne U peryJImpoBaHUE CUJIbI TOKA.

N3MepeHne u peryJMpoBaHue HANPSIKEHUSI.

HccnenoBanre 3aBUCUMOCTH CHJIBI TOKa, UAYIIETO Yepe3
pPE3UCTOp, OT CONMPOTHUBJICHUS PE3UCTOpPAa M HAIPSHKCHUS Ha
pe3ucrope.

OnbITEI, JAEMOHCTPUPYIOIIME 3aBUCUMOCTh AJIEKTPUUYECKOTO
CONPOTUBJICHUS TMPOBOJHUKA OT €ro JJIMHBI, IUIOIIaIu
MOMNEPEYHOT0 CEYEHUS U MaTepuara.

[IpoBepka npaBuiia CJIO’KECHUS HaIpsHKEHUM npu
MOCJIEA0BATEILHOM COEMHEHNH JIBYX PE3UCTOPOB.

[IpoBepka mpaBWia [ CWIbl TOKa MpPU MAPAIIIEIBHOM
COEIMHEHUH PE3UCTOPOB.

Omnpenenenre padOThl ANEKTPUUECKOTO TOKA, WIYIIETO Yepe3
pE3UCTOP.

OrnpeneneHue MOIHOCTH AJIEKTPUUYECKOT0 TOKA, BBIJEISIEMON Ha
pe3ucrope.

WccnenoBanre 3aBUCMMOCTH CHJIBI TOKa, MJIYIIEr0 uepes
JAMITOYKY, OT HaNpsKEHUs Ha HE.

Onpenenenue KII/[ nHarpeBarens.

HccnenoBanre MarHUTHOTO B3aUMOJCHCTBHSI  MOCTOSIHHBIX
MarHUTOB.

N3ydeHne MarHMTHOTO TOJISI TOCTOSIHHBIX MarHuTOB IPU HX
Oo0BeIMHEHUH U Pa3/IeIICHUN.

HccnenoBanrie AEHCTBHS 3JIEKTPUUECKOTO TOKA HA MATHUTHYIO
CTPEJIKY.




OnbITHI, JEMOHCTPUPYIOLINE 3aBUCHUMOCTh CUJIBI
B3aMMOJICHCTBUS KATYIIKKM C TOKOM M MarHuTa OT CHJIbI TOKA U
HaIIpaBJICHUS TOKA B KATyLIKE.

N3ydenne neicTBUSI MAarHUTHOTO TOJS1 HA TPOBOJAHUK C TOKOM.
KoncTtpynpoBanue u u3ydeHue paboThl JJIEKTPOABUTATENS.
N3mepenue KIIJ amekTpoaBATraTeIbHONM YCTAHOBKH.

OmnbITBI MO HKCCIEIOBAHUIO  SIBJICHUS  DJIEKTPOMArHUTHOM
VHIYKIWW: UCCIICIOBAHNE N3MEHCHUIN 3HAYEHHUS U HAPABJICHHS
MHIYKIHOHHOTO TOKa

7.21 @u3NYECKHUE SBICHUSA B NPUPOJIE: DIEKTPUUYECKUE SBICHUS B
atMoc(epe, IJIEKTPUUECTBO JKUBBIX OPraHU3MOB, MarHUTHOE
nosie 3eMiM, Apei( MOIHCOB, POJIb MAarHUTHOIO MOJS IS
YKU3HM Ha 3eMJie, IOJSIPHOE CUSIHHE

7.22 TexHuyeckue  yCTpOMCTBA:  BJEKTPOCKOI,  aMIIEPMETP,
BOJIBTMETpP, PEOCTaT, CYETYMK DIIEKTPUUYECKOM DSHEPIuH,
AIIEKTPOOCBETUTEIILHBIE puOOPHI, HarpeBaTeIbHbIC
AIEKTPONPUOOPHI (IPUMEPHI), FTECKTPUUECKUE TPEIOXPAHUTEIIH,
AJIEKTPOMArHuT,  JJIEKTPOJABUTATEIh  MOCTOSIHHOTO  TOKa,
Te€HEePATOP MOCTOSIHHOTO TOKa

IIposepsiemble mpebogarnus K pe3yibmamam 0C80eHUs OCHOBHOU 00pA308aMeIbHOL

npoepammsl (9 kracc)

Kon [IpoBepsiemble mpeAMETHBIE PE3YIbTATHI OCBOEHUSI OCHOBHOU
MIPOBEPSAEMOTO o0pazoBaTenbHOM MPOrpaMMbl OCHOBHOTO O0IIIET0 00pa3oBaHus
pe3yabpTaTa

1.1 MCIOJIb30BaTh U3YYEHHBIC MMOHITHUS

1.2 pasznuyaTh SBICHHS 110 OMTMCAHUIO WX XapaKTEPHBIX CBOWCTB U HA OCHOBE
OMBITOB, ICMOHCTPUPYIOIIUX JaHHOE (DU3NYECKOE SIBJICHUE

1.3 pacro3HaBaTh MPOSBICHHE M3YYCHHBIX (DU3UUYECKUX SIBICHUU B
OKPY>aIoIlleM MHUpE, B TOM YKciie (U3NIECKUE SABJICHUS B IPUPOJIE, PU
TOM TIEPEBOJUTH MPAKTUYECKYIO 3a7ady B Y4YEOHYIO, BBIICIATH
CYIIIECTBEHHbBIC CBOMCTBA (IpU3HAKH) (PU3UUECKUX SIBICHUMN

1.4 OMKCHIBATH U3YUEHHBIE CBOMCTBA TE U PUINUYECKUE SBIICHUS, UCTIOIb3YS
dbu3MYecCKue BEIWYUHBI, TMPU OINMUCAHWW TMPABHIBHO TPaKTOBAThH
(bU3UYECKUI CMBICI UCITOJIB3YEMbIX BEJIMUWH, 0003HAYCHHS W €TMHUIIBI
(GU3NYECKUX BEIMYWH, HAXOIUTh (DOPMYJIbI, CBS3BIBAIOIINE JTAHHYIO
(GU3NYECKYI0 BEIMYMHY C IPYTUMHU BEIMYMHAMH, CTPOUTH Tpaduku
W3YYCHHBIX 3aBUCUMOCTEH (PU3NUECKUX BEJTUIHH

1.5 XapaKTEepPU30BaTh CBOMCTBA TeJ, (PU3UUYECKHUE SBJICHUS W TIPOIIECCHI,
UCIIOJIb3ysl W3Y4YEHHBIE 3aKOHBI, MPHU OTOM JaBaTh CIOBECHYIO
(GhOpMYITUPOBKY 3aKOHA U 3alHCHIBATh €M0 MATEMATHUECKOE BHIPAKCHHE

1.6 OOBSACHATH (PU3NYECKHUE MPOIECChl U CBOMCTBA TEJ, B TOM YHUCJE U B

KOHTCKCTC CI/ITyaI_[I/Iﬁ IIPAKTUKO-OPUCHTUPOBAHHOI'O XapaKkTepa:
BBIABJIATh NPUYMHHO-CICACTBCHHBLIC CBA3H, CTPOUTDH 00BsCHEHHUE U3 2 -




3 TOTUYECKHUX IIaroB C IIOMOIIIBIO 2-3 N3Y4YCHHBIX CBOMCTBA (I)I/I?)I/I‘IGCKI/IX
HBHCHHﬁ, (I)I/ISI/I‘ICCKI/IX 3aKOHAa WJIK 3aKOHOMCPHOCTH

1.7

peliath pacdyéTHbiC 3agaur (OMHpAIOIIMECs Ha cuctemMy u3 2 - 3
yYpaBHCHUI), WCIOJB3Yys 3aKOHBI M (OPMYJBI, CBSI3BIBAIOIIHC
(du3HYECKUEe BETMIHHBI: HA OCHOBE aHAJIN3a YCIIOBHS 3a/1a4H 3aIHCHIBAThH
KpPaTKOE YCJIOBHE, BBIABIIATH HEJOCTAIONINE WM W30BITOYHBIC JTaHHEIC,
BBIOMpaTh 3aKOHBI ¥ (POPMYJIBI, HEOOXOMMBIE JIJISl PEIICHHS, TIPOBOJIHUTD
pacuéThl W OICHUBATh PCAIMCTUYHOCTH ITOJIYYCHHOTO 3HAYCHUS
(bHU3UICCKON BEITMIMHBI

1.8

PacCIIO3HaBaATh HpO6HCMLI, KOTOPBIC MOYKHO pPCIINTH IIpU ITOMOIIH
(1)I/ISI/I‘ICCKI/IX MCTOAOB, UCIIOJIB3Yys OIIMCAHUC HUCCIICOOBAHUS, BBIACIIATDH
IMPOBCPACMOC IIPCAIIOJIOXKCHUC, OLOCHHUBATL IIPABUIIBHOCTHL IIOpPAOKaA
IPOBCACHUA HCCIICAOBAHUA, MOCJIAaTb BBIBOJAbI, HWHTCPIIPCTUPOBATDH
PC3YJIbTAThI Ha6JIIOIICHI/II>'I " OIIBITOB

1.9

MPOBOJUTH OMBITH 1O HAOMIOACHUIO (U3UYECKUX SIBICHUM WA
$u3MYECKUX CBOWMCTB TEN: CAMOCTOSITEIBHO COOMpaTh YCTAHOBKY M3
M30bITOYHOTO Habopa OO0OpY/IOBaHMS, OMNUCHIBATHL XOJ OIbITA M €ro
pe3ynbTaThl, HOPMYIUPOBATH BHIBO/IBI

1.10

MIPOBOIUTH TIPU HEOOXOAUMOCTH CEPHIO MPSIMBIX H3MEPEHUH, OTIPE eI
CpellHee 3HauYeHHE H3MepsieMOod Benu4uHbl ((HOKYCHOE paccTOsHUE
coOuparoiei JUH3bI), OOOCHOBBIBATH BBIOOP crmocoba H3MepeHus
(M3MEpUTENBHOTO MPUOOpPa)

1.11

MPOBOJIUTh HCCIEAOBAHUE 3aBUCUMOCTEH (U3MUYECKUX BEJIUYUH C
VCIOJIb30BAHUEM MPSIMBIX HU3MEPEHUN: IUIAHUPOBATH MCCIIECIOBAHUE,
CaMOCTOATENILHO COOMpaTh YCTAaHOBKY, (DUKCHUPOBATH PE3YIbTaThl
MOJTYYEHHOM 3aBUCUMOCTH (PU3MYECKUX BEJIWYMH B BHUJAEC TaOJIUI] U
rpauKOB, AeJIaTh BEIBOABI 10 PE3yJIbTaTaM MCCIIeI0BaHUs

1.12

MPOBOJAUTH KOCBEHHbBIC U3MEPECHUS (PU3NMUECKUX BEJIMYMH: IJIAHUPOBATH
U3MEPEHUs, COOMpPaTh SKCIEPUMEHTATBHYIO YCTAHOBKY U BBINOJHATH
M3MEpPEHUS, CIeys MPENIOKEHHON UHCTPYKIWH, BEIYUCISATh 3HAUCHUE
BEJIMYMHBl W AHAJU3UPOBATH I[IOJYYEHHBIE pE3yIbTaThl C YYETOM
3aJaHHOU MOTPEIHOCTH U3MEPEHUM

1.13

coONO/aTh MpaBWia TEXHUKH Oe3omacHoCcTH Tpu  pabore ¢
71a060paTOPHBIM 000PYAOBAHUEM

1.14

paszinyaTh OCHOBHBIE MPU3HAKKA HM3YYECHHBIX (PU3NYECKUX MOJIEeH:
MaTepuaibHas TOYKa, a0COIIOTHO TBEPJOE TENIO, TOUEUHBIM MCTOYHHUK
CBETa, JIy4Y, TOHKAs JMH3a, IUIAaHETapHas MOJEIb aToMa, HYKIOHHAasd
MOJEJIb ATOMHOTO siIpa

1.15

XapaKTEePU30BaTh TNPHUHIMIBI JCHCTBUS HM3YYCHHBIX IPUOOPOB H
TEXHUYECKUX YCTPOWCTB C OMOPOM HA WX OMHUCAHUS, UCIIOIb3Ys 3HAHUS
O CBOMCTBax (PU3MYECKHX SBICHUH €M HEOOXOAUMBbIC (HU3UIECKUE
3aKOHOMEPHOCTH

1.16

WCMOJIb30BaTh  CXE€Mbl M  CXEMATHYHbIE PUCYHKH  HM3YYEHHBIX
TEXHUYECKUX YCTPOMCTB, W3MEPUTENBHBIX puoOpoOB 151
TEXHOJIOTUYECKUX TPOIECCOB TMPHU PEMICHUH Yy4eOHO-TIPAKTUIECKUX
3aJlay, ONTUYECKUE CXEMbl JUIsl MOCTPOCHUsI M300paKeHU B IJIOCKOM




3epKaJie U coOuparole JuH3e

1.17

OPUBOAUTH TpUMEPHl  (HAXOOUTh HMH(OpPMALUMI0O O TpUMeEpax)
NPaKTUYECKOTO HCIIOJIb30BAaHUS (PU3MUECKUX 3HAHUI B MOBCEIHEBHON
KU3HU 17151 oOecrieueHus: 0e30MacHOCTHU MPU OOpaIeHUH ¢ TPUOopamMu u
TEXHUYECKUMHU YCTPOWCTBAMH, COXpPAHEHHS 370POBbSI U COOJIIOICHUS
HOPM 3KOJIOTHYECKOI'0 TIOBEICHUS B OKpY’KaloLIel cpefie

1.18

OCYIIECTBISATh MOUCK MH(GOPMAIUU (PU3NUECKOTO COACPKAHUS B CETH
HuTepHeT, caMOCTOATENBHO (POPMYIUPYS MOMCKOBBIH 3apoc, HAXOAUTh
NyTH OMpeeNieHUus] JOCTOBEPHOCTH TMOJNy4YeHHOM wuHpopmanuu Ha
OCHOBE UMEIOIIUXCS 3HAHUM U JOIOJHUTEIBHBIX HCTOYHUKOB

1.19

WCIIOJB30BaTh MPH  BBIMOJHEHWM Y4YE€OHBIX 3aJaHUNl  Hay4dHO-
MONYJSIPHYIO  JIUTEpaTypy (PU3HUECKOTO COJIepKaHUs, CIPaBOYHBIC
Marepuaibl, pecypcel cetu  MHTEepHEeT; BiageTh  OpUEMaMH
KOHCTICKTUPOBAaHMUS TEKCTa, IpeoOpa3oBanus WHGOPMAIUU W3 OIHOM
3HAKOBOM CHCTEMBI B JIPYTYIO

1.20

CO3/1aBaTh COOCTBEHHBIC MUCHMEHHBIE U YCTHBIE COOOIIICHHSI HA OCHOBE
nH(pOpMAIIMU U3 HECKOJbKUX MCTOYHUKOB (PM3UYECKOTO COJIEPIKAHUS,
MyOJIMYHO MIPECTaBIATh pe3yJIbTaThl MPOCKTHOM W
UCCIIEIOBATENbCKON JEATeIbHOCTU, MPU 3TOM I'PAMOTHO HCIOJIb30BATh
W3YUYCHHBIM TOHSATUUHBIN ammapaT Hu3yd4aemMoro pasaena (Qpusuku u
COMPOBOXK/IaTh BBICTYIUICHHE MpPE3CHTalMe ¢ Y4€TOM OCOOEHHOCTEH
ayIUTOPUU CBEPCTHUKOB

1.21

IPU BBITIOJHEHUN YYEOHBIX TMPOEKTOB M MCCIENOBAHUN (PU3NYECKUX
MPOLIECCOB paCIpPEeNATh OOS3aHHOCTU B TPYNIE B COOTBETCTBUU C
ITIOCTABJICHHBIMU 33/1a4aMU, CJICANUTH 3a BBIIIOJHEHUEM IUIAHA JIEHCTBUI
U KOPPEKTUPOBATh €ro, aJeKBAaTHO OLICHMBATh COOCTBEHHBIN BKJIAJ B
JESITETbHOCTD CPYMIIBI, BBICTPAUBATh KOMMYHHUKAaTUBHOE

B3aMMOJICUCTBHE, MPOSIBIISii TOTOBHOCTh PAa3peliaTh KOH(IUKTHI

IIposepsiemvbie snemenmol cooepoicanust (9 kracc)

Kon
pazzaena

Kon
JJIIEMEHTA

ITIpoBepsieMbie 3IEMEHTHI COJIEPKAHUS

8

MEXAHMWYECKHWE ABJIEHUA

8.1

Mexanuueckoe aABWwkeHue. MarepuanpHas Touka. (Cucrema
OTCYETa

8.2

OTHOCHUTEITHLHOCTh MEXaHUYCSCKOTO JABHXXCHUA

8.3

PaBHOMEpPHOE NTPSMOJIMHENHOE IBUKCHUE

8.4

HepaBHomepHOe mipsiMonMHElHOEe JABWKeHHe. Cpeansis U
MTHOBEHHASI CKOPOCTb TeJa ITPU HEPABHOMEPHOM JBHKEHUH

8.5

Yckopenne. PaBHOYCKOPEHHOE TPSIMOJIMHENHOE IBUKCHHE

8.6

CBoOoxnoe nmagenue. OnpITel [ anuies

8.7

PaBHOMEpHOE nBMXKEHHE MO OKpyXHOCTHU. Ilepnon m vacrora
oOpareHus. JIunennas u yIJIoBas CKOpPOCTH.
L{eHTpOCTPEMUTEIBHOE YCKOPEHUE




8.8

ITepBbiii 3ak0H HproTOHA

8.9 Btopoii 3akon HeroToHa

8.10 Tpetuii 3akoH HproToHa

8.11 [TpuHIMI CyNEPNO3UIIUN CHUIT

8.12 Cuia ynpyroctu. 3akoH ['yka

8.13 Cuna TpeHus: cujia TPEHHUS CKOJIBXKEHUS, CUJIa TPEHUS IMOKOS,
JIPYTHE BUIbI TPEHUS

8.14 Cuna TSKECTHU M 3aKOH BCEMHPHOIO TSITOTEHUsS. Y CKOpEHHue
CBOOOTHOTO MaICHHUSI

8.15 JBwxenue taHer Bokpyr Comnma. IlepBas kocmuyeckas
CKOpocTh. HeBECOMOCTB M IIeperpy3ku

8.16 PaBHOBecHe MaTepuaabHON TOYKHA. AOCOIIOTHO TBEPAOEC TEJIO

8.17 PaBHOBecue TBEPIOro Tena ¢ 3aKpEIUVIEHHOW OChIO BPAIICHHS.
MowmeHT cuibl. LleHTp TskecTH

8.18 Nmnysnbce Tena. U3MeHeHne umnyibca. MIMIyasce cuibl

8.19 3aKOH COXpaHEHUsI UMITYJIbCA

8.20 PeakTuBHOE IBHKEHHIE

8.21 Mexanudeckas padoTa ¥ MOIITHOCTh

8.22 Pabota cun Tskectu, ynpyroctd, TpeHus. CBs3b SHEPrUd U
paboThI

8.23 [ToTeHmuanbHas SHEPrusl Tea, MOJHSATOTO HaJl TOBEPXHOCTHIO
3emiu

8.24 [ToTeHUMAIbHASL SHEPTUS CHKATON NIPYIKUHBI

8.25 Kunernueckas sHeprusi. Teopema 0 KHHETUYECKON YHEPTUH

8.26 3aKoH COXpaHEeHHs MEXaHHMUECKON SHEPTUU

8.27 [IpakTruueckue padOTHI:
OnpeneneHue cpeaHed CKOPOCTH CKOJBXEHUsI Opycka WU
JBIDKEHUS MApPUKa 10 HAKIIOHHOH TIOCKOCTH.
Omnpenenenre yCKOpeHHS Tella TPU  PABHOYCKOPEHHOM
JBI>KEHUU IO HAKJIOHHOM TUIOCKOCTH.
WccnenoBanre  3aBUCMMOCTH IMyTH OT BpPEMEHU TpHU
PaBHOYCKOPEHHOM JIBMKEHWU 0O€3 Ha4daJlbHOW CKOPOCTH.
[IpoBepka rUMOTE3BI: €CIM MPH PABHOYCKOPEHHOM JBHUKEHUU
0e3 HaYaJIbHOW CKOPOCTH IYTH OTHOCSTCSI KaK psJl HEUETHBIX
YHCEJI, TO COOTBETCTBYIOIIUE TPOMEKYTKH BPEMEHU OTMHAKOBBI.
HccnenoBaHue 3aBUCUMOCTH CHJIBI TPEHUS CKOJIBKEHUS OT CHUTBI
HOPMAJIBHOTO JaBJICHUS.
Omnpenenenue kodphuieHTa TPEHUST CKOJIbKECHMUS.
Onpenenenue KECTKOCTH NPYKUHBI.
Omnpenenenve pabOTHl CHJIBI TPEHUS TPU PABHOMEPHOM
JBMKCHHUH TeJa 10 TOPU30HTATBHON TTOBEPXHOCTH.
Omnpenenenre pabOThI CHIIBI YIIPYTOCTH MPHU TMOABEME TpPy3a C
WCITIOJIb30BAHUEM HEIMOABMKHOTO U MOJABUKHOTO OJIOKOB

8.28 @u3nyecKkue SBICHUS B TMPUPOJAE: TMPUIMBBI U OTJIUBHI,

JABHXKCHHC I1JIAHCT Conneuynon CHUCTCMBbI, PCAKTUBHOC JIBHKCHHC
KHMBBIX OPraHu3MOB




8.29

TexHuueckue ycTpONCTBa: CHUAOMETP, AATUYUKH IOJOXKEHUS,
PACCTOSIHUSL U YCKOPEHUSI, PAKETHI

9 MEXAHUYECKHUE KOJIEFAHM A 1 BOJIHbI
9.1 KonebGarenbnoe  aBmxkeHue. OCHOBHBIE — XapaKTEPUCTUKH
KOJICOAHWM: TICPHOJI, YaCTOTA, AMIUIUTY 1A
9.2 MaremaTtnueckuii W IpYKMHHBIM MasTHUKHU. [IpeBpamenue
SHEPrUH MPHU KOJIeOATETbHOM JBUKCHUH
9.3 3aTtyxaronue Kojebanus. BeiHyk/1eHHBIC KoJieOaHus. Pe3oHaHc
9.4 Mexanudeckue BoiHbL. (CBOWCTBA MEXaHUYECKHX  BOJIH.
[IposionbHBIE U TIOTIEpEYHbIE BOIHBI. J[JIMHA BOJHBI U CKOPOCTH
e pacnpocTpaHeHus. MexaHu4ecKue BOJHBI B TBEPIIOM Tele,
CEHCMUYECKHE BOJHBI
9.5 3BYK. ' pOMKOCTB 1 BbICOTa 3ByKa. OTpakeHue 3ByKa
9.6 NHudpa3Byk u yapTpa3ByK
9.7 [IpakTrueckue padOTHI:
Omnpenenenre 4acToThl ¥ eprojia KojaeOaHni MaTeMaTH4eCKOro
MasTHUKA.
Omnpenenenve 4acToThl W NEpHoAa KOJEOAHWN MPYKUHHOTO
MasiTHUKA
Hccnenosanue 3aBHCHUMOCTH nepuoja Kose0aHui
MOJIBEIICHHOTO K HUTH Ipy3a OT JUIMHBI HUTH.
HccnenoBanre 3aBUCUMOCTH NIEPHOJA KOJIEOaHUN MPYKUHHOTO
MasiTHUKa OT MacChl rpy3a.
[IpoBepka HE3aBHCHMMOCTH Tepuona KojebaHuid  Tpys3a,
MOJIBEIIICHHOTO K HUTH, OT MacChl Tpy3a U )KECTKOCTHU MPY>KUHBI.
W3mepenne yCKOpeHusi CBOOOIHOTO MaACHHUs
9.8 duznyeckre SABIEHUS B NPUPOAE: BOCIPHUSATHE 3BYKOB
YKUBOTHBIMH, 3€MJICTPSICEHUE, CEMCMHUYECKUE BOJIHBI, I[yHAMH,
X0
9.9 TexHuyeckue ycTponcTBa: 3X0J0T, UCIIOJIb30BAHUE YIbTPA3BYKa
B OBITY U TEXHUKE
10 OJIEKTPOMATHUTHOE TTOJIE 1 DJIEKTPOMAT'HUTHBIE BOJIHBI
10.1 DJEeKTPOMarHuTHOE  MOJe.  DIEeKTPOMAarHUTHBIE  BOJIHBI.
CBOMCTBA DIEKTPOMATHUTHBIX BOJIH
10.2 [IIxasa AIeKTPOMAarHUTHBIX BOJIH
10.3 DnekTpoMarHuTHast npupoja ceera. Ckopocts cBeTa. BoaHoBbIE
CBOWCTBA CBETA
10.4 [IpakTrueckue pabOTHI:
N3ydyeHne CBOWCTB JJIEKTPOMArHUTHBIX BOJH C MOMOIIBIO
MOOHMIIBHOTO TenedoHa
10.5 dusznyeckue SBJICHUS B MPUPOJE: OUOJOTHYECKOE JEHCTBUE
BUMMOTO, YIBTPa(pHOIETOBOTO M PEHTITC€HOBCKOTO U3TyUSHUH
10.6 TexHuyeckue yCcTpoMCTBa: UCIOIb30BaHUE AJIEKTPOMArHUTHBIX
BOJIH JJIs1 COTOBOM CBSI3U
11 CBETOBBIE SABJIEHUA
11.1 ‘ JlyueBas Mmonenb cBera. MIcTOuHMKM cBeTa




11.2

[IpsiMmonMHEHOE pacOpoCTpaHeHUE CBETA

11.3 OTtpaxenue ceta. [1nockoe 3epkano. 3akOH OTpakKeHUs CBETa

11.4 [Ipenomnenue cBera. 3akoH mnpenomiieHus cBera. [lomHoe
BHYTPEHHEE OTPAKEHHUE CBETA

11.5 JInnza. XoJ1 Jiyden B TUH3E

11.6 OnTuyeckas cucteMa (hortoanmapara, MUKpPOCKOIIA U TEJIECKOMa

11.7 ['11a3 kak ontrueckas cucteMa. biiM3opyKocTh U JabHO30PKOCTh

11.8 Paznoxenue Oenoro cBera B chnekrp. OmnbiTel HbroToHa.
CrnokeHue CTeKTpaJIbHbIX 1IBETOB. [lucrnepcus cBera

11.9 [IpakTHdeckue paboThI:
HccnenoBanre 3aBUCMMOCTH yIJla OTPa)KEHUsI CBETOBOrO Jiyda
OT yIJia NaJeHUs.
W3ydeHne XxapakTepHCTUK HM300paKEHUS MPEAMETa B TUIOCKOM
3epKaiie.
HccnenoBanre 3aBUCUMOCTH yTJla IPEJIOMIIEHHS CBETOBOTO JTy4da
OT yTJja MajeHus Ha TPaHUIIE «BO3IYX - CTEKIIOM.
[Tosrydyenne m300pakeHU € MOMOILIBI0 COOUpAIOUIEH JIMH3BI.
Omnpenenenre (OKYCHOTO PAcCCTOSHUS W ONTHYECKOW CHIIBI
coOuparonie JTUH3HI.
OmnbITHI 110 Pa3I0KEHUIO OEJIOTO CBETA B CIIEKTP.
OnbITHl IO BOCOPUATHIO LIBETA MPEIMETOB IIPU UX HAOIIOACHUU
4yepes3 BETOBbIE (PUIIBTPBI

11.10 @usnueckue ABieHUA B npupone: 3atMeHus Connua u JlyHsl,
1BeTa TeJ, ONTHYECKHE sIBJICHUA B aTtMmocdepe (1BeT HeOa,
pedpaxiiusi, pagyra, MUPax)

11.11 TexHuueckue yCTpOMCTBA: OYKH, MEPUCKON, (oToamnmapar,
ONTUYECKUE CBETOBOIBI

12 KBAHTOBBGBIE SABJIEHUA

12.1 Omnwitel Pezepdopaa u mimanerapnas mojenb aroma. Monens
atoma bopa

12.2 Hcnyckanue W  mOMJolIeHWe cBeTta aroMoM. KBaHTHI.
JInHeWyaTeie CIEKTPBI

12.3 PagnoaktuBHOCTh. Asbda-, 0eTa- U raMma-u3IyyeHus

12.4 Crpoenne atomHoro sigpa. HyknoHHas Mozieslb aTOMHOTIO sIIpa.
N30TonbI

12.5 PannoaktuBHbIe ipeBparieHus. [lepuon momypacmnaga aTOMHBIX
Azep

12.6 SnepHbie peakuuu. 3aKOHBI COXpPAaHEHHs 3aps0BOrO0 U
MacCOBOT'O YHCEIl

12.7 DHeprus CBsA3U aTOMHBIX siiep. CBsA3b Macchl U SHEPIUU

12.8 Peakiuu cunTesa u aenenus saep. icrounnku sneprun ColiHia
Y 3BE31Q

12.9 SnepHas sHepreruka. JleMcTBrUe paMOAKTUBHBIX U3JIyYEHHN HA
YKUBBIE OPTaHU3MBbI

12.10 | [IpakTrueckue pabOTHI:

HaOnroieHre CIIONIHbBIX U JIMHENYAThIX CIIEKTPOB U3ITyYEHHUSI.




HccnenoBaHnne TPEKOB: HM3MEPEHHWE DJHEPTMHM YACTHUIBI 10
TOPMO3HOMY TTyTH (110 poTOrpadusim).
V3mepenne pairoakTuBHOTO GoHA

12.11 Pusnueckue SBJICHUS B IIpUpoIe: €CTECTBEHHBIN

pPaaNOaKTUBHBIN (OH, KOCMHUYECKHE JIy4YH, DPaJIAOAKTHBHOE
W3JIy4Y€HUE TMPUPOJHBIX MHUHEPAJIOB, IEUCTBHE PATUOAKTHUBHBIX
V3JIyYCHUM HA OPraHu3M 4YeJIOBEKA

12.12 TexHuyeckue yCTpOMCTBA: CIEKTPOCKON, WHIAMBHUIYAJbHBIN

JIO3UMETp, Kamepa Buibcona

Jlig mpoBeeHUsI OCHOBHOI'O TOCYIapCTBEHHOIO AK3aMeHa 1o ¢usuke (naiee - OI'D
no (HU3MKe) HCHOJB3YyeTCAd NepeueHb (KOAU(PUKATOP) NPOBEPSEMBbIX TPEOOBAHUMA K
pe3ysibTaTaM OCBOEHHUs OCHOBHOM 0OOpa30BaTENIbHOM NpOrpamMMbl OCHOBHOI'O OOIIETO
o0Opa30BaHMsI U IEMEHTOB COAEPIKAHUS

lIposepsiemvie na Ol D no uzuxe mpebdosanus K pe3yrbmamam 0C80eHUs OCHOBHOU
00pazoeamenvbHOU NPOSPAMMbL OCHOBHO20 00Uie20 00pa308aHUs

Kon
MIPOBEPSAEMOTO
TpeOOBaHHUS

[TpoBepsieMbie TPEOOBAHUS K IIPSAMETHBIM Pe3yiIbTaTaM 0a30BOTO
YPOBHSI OCBOCHHSI OCHOBHOM 00pa30BaTEIbHON ITPOrpaMMbl OCHOBHOTO
obmrero odpaszoanus Ha ocHoBe PI'OC

1

[Tonnmanue ponu GU3NKK B HAYYHOU KapTUHE MUPA;
c(hOpMUPOBAHHOCTh 0A30BBIX MPEACTABICHUN O 3aKOHOMEPHOU CBSI3U U
MO3HABAEMOCTHU SIBJICHUN TPUPOABI, O POJIM IKCIIEPUMEHTA B (U3HKE, O
CUCTEeMOO0Opa3yrolie pojii (PU3UKU B Pa3BUTHUH €CTECTBEHHBIX HAYK,
TEXHUKU U TEXHOJIOTH, 00 3BOJIOLMH (PU3NYECKUX 3HAHUI U UX POJIU B
LEJIOCTHOM €CTECTBEHHOHAYYHOUN KapTHUHE MHUpPA, O BKJIAJE POCCUHUCKHUX
U 3apyOeXHBIX YYEHBIX-(PU3UKOB B pPa3BUTHUE HAYKH, OOBSCHEHUE
IIPOLIECCOB OKPY>KAIOIIETO MUPA, PA3BUTHE TEXHUKHU M TEXHOJIOTHI

3HaHuUs 0 BUAAX MaTepuu (BEHIECTBO U MOJIE), O IBIKEHUU KaK Criocobe
CYILIECTBOBAHMSI MaT€pPUH, 00 aTOMHO-MOJIEKYJISIPHOU TEOPUU CTPOCHUS
BEIIECTBA, O (PU3UYECKOMN CYITHOCTH SIBJICHUMA MTPUPOIHI (MEXaHUYECKHUX,
TEIJIOBBIX, DJIEKTPOMATHUTHBIX 1 KBAHTOBBIX );

yMEHHUE Pa3jINdaTh SBJICHHS 1O OMUCAHUIO WX XapaKTEPHBIX CBOWCTB U
Ha OCHOBE OIBITOB, IEMOHCTPUPYIOIIUX JaHHOEC (PU3HUECKOE SBIICHUC;
yMEHHUE PacIlO3HaBaTh MPOSBICHUE M3YyUYCHHBIX (DU3UYECCKUX SBIICHUHA B
OKPY’KaIoIleM MUPE, BBIJICIISS X CYIIECTBCHHBIC CBOMCTBA (ITPU3HAKH )

Brnaagenue ocHoBaMU MOHATUHHOIO anmnapara ¥ CUMBOJIMYECKOTO SI3bIKa
(U3UKM ¥ UCTIOJIB30BAHUE UX JIJIs PEIIeHUs YU4eOHBIX 3a/a4;

yMEHHE XapaKTepu30BaTh CBOMCTBA Tel, (U3NYECKUE SBJICHUS W
MPOIIECCHI, UCTIONB3YS (PyHIaMEHTaIbHBIE U SMIIUPUICCKUE 3aKOHBI

YMeHne onuchiBaTh U3YUYEHHBIE CBOMCTBA TeNl U (PU3NYECKUE SBIICHHUS,
HCIIOIB3YS (PU3HMYECKHUE BEITUIMHBI




Bnamenue oOcHOBaMHM METOJOB HAYYHOTO TIO3HAHUS C  y4ETOM
COOJTIO/ICHHS TTPABHJI 0€30MaCHOTO TPYAa:

HaOro/IeHNe (PU3NYECKUX SBJICHUN: YMCHHUE CaMOCTOSITEIIbHO COOUPATh
OKCIICPUMCHTAJIBHYIO YCTAHOBKY W3 JIAHHOT'O Habopa 000pyIOBaHHS 110
WHCTPYKITUU, OMKCHIBATH XOJI OIBITA W 3alMCHIBATh €r0 Pe3yJIbTaThl,
(GbopMyITUpPOBATH BHIBOIHI,

IIPOBEJICHHUE MPSAMBIX M KOCBEHHBIX U3MEPEHUH (PU3NICCKUX BEITUIHH:
YMCHHE IUIAaHUPOBaTh HM3MEPECHHS, CaMOCTOSTEIIBHO  COOMpAaTh
OKCIIEPUMEHTAIBHYIO YCTAHOBKY 110 MHCTPYKIIMH, BBIYUCIIATH 3HAUCHHE
BCJIMYMHBI W aHAIM3UPOBATH TIOJYYEHHBIC PE3yJbTaThl C Y4ETOM
3aJJaHHOW TTOTPEITHOCTH PE3yJIbTATOB H3MEPEHUH;

NPOBEJICHUE  HECJOXHBIX  JKCIICPUMEHTAIBHBIX  HMCCJICIOBAHUM;
CaMOCTOSITCNILHO ~ COOMpPATh  DKCHCPUMEHTAIBHYI)  YCTAaHOBKY U
MIPOBOJIUTH MCCIICIOBAHKE 10 MHCTPYKITUH, MTPEACTABISATE MOTYICHHBIC
3aBUCHUMOCTH (U3NYECKUX BEJIMYMH B BHUAC TaONHUIl U TpadUKOB,
YYUTHIBATh  MOTPEIIHOCTH, JIeJaTh BBIBOJABI TI0  pe3yjbTaTaMm
WCCJICTOBAHHMSI

[lonumaHue  XapakTEepHbIX  CBOWCTB  (DU3UUECKUX  MOJAEIEH
(MaTepuanpHasg TOYKa, aOCONIOTHO TBEPAOE TEJIO, MOJEIH CTPOEHUS
ra3oB, SKMJIKOCTEd U TBEPIBIX TeN, IUIAHETapHas MOJENb aToMma,
HYKJIOHHAsl MOJEJNb aTOMHOTO sipa) U yMEHUE NPUMEHITh HUX A
00BbsICHEHHUS (PU3MICCKUX IIPOIIECCOB

YMeHue o0bACHITH (PU3NYECKUE TPOLIECCH] U CBOMCTBA TEN, B TOM YHUCIIE
M B KOHTEKCTE CUTyallUi MPAKTUKO-OPUEHTHUPOBAHHOIO XapakKTepa, B
YAaCTHOCTH, BBISBIIITh NPUYMHHO-CIICACTBEHHBIE CBSI3U U CTPOUTH
OOBSICHEHHE C OMOPON Ha M3YYCHHBIC CBOMCTBA (DU3UYECKUX SIBICHUI,
dbu3nUecKue 3aKOHbI, 3aKOHOMEPHOCTH U MOJICTTH

YMeHue pematb pacu€rHele 3aaaud (Ha Oa3ze 2 - 3 ypaBHEHU),
UCIIOJIb3Ysl 3aKOHBI U ()OPMYJIbI, CBS3BIBAIOIINE (PU3HMUECKUE BETMUMHBIL,
B YACTHOCTH, 3alUChIBaTh KpAaTKOE YCIOBHUE 3aJayM, BbISBIATH
HEJI0CTAIOIIME AaHHbIEe, BRIOUPATh 3aKOHBI U (POPMYIIbI, HEOOXOAUMBIE
JUIsl €€ peIIeHUs, HCIOJIb30BaTh CIIPABOYHbIE [AHHBIE, MPOBOAMTH
pacy€Thl W OLEHHUBATh PEATUCTUYHOCTh TOJYYEHHOIO 3HAYEHHUS
(du3nYeCKOil BEIMUMHBL, YMEHUE ONPEACIIATh Pa3MEPHOCTh (hPHU3HUECKON
BEJIMYMHBI, IOJYYEHHOW ITPU PELIEHUH 33]1a41

YMeHne  xapakTepu3oBaTh NPUHIMIBI  JACHCTBUS  TEXHHYECKHUX
YCTPOWCTB, B TOM YHCJI€ OBITOBBIX MPHUOOPOB, W MPOMBIILIIEHHBIX
TEXHOJIOTMYECKHUX TMPOIECCOB MO UX OMUCAHUIO, WCIIONB3YSl 3HAHHS O
CBOMCTBax (u3MYeCKUx SBJICHHUH W HEoOXoauMmble (u3udeckue
3aKOHOMEPHOCTH

10

YMeHue UCT0JIb30BaTh 3HAHUS O (PU3UUECKUX SBJICHUSAX B TOBCEAHEBHOM
XKU3HU JJ11 o0ecreyeHus: 0€30MacHOCTH MPU 00pallleHuu ¢ ObITOBBIMU
npudopaMu U TEXHUYECKUMU yCTPONMCTBAMHU, COXPAHEHUs 3[I0POBbs U
COOJIIO/IEHNSI HOPM 3KOJIOTMYECKOTO MOBENECHUS B OKPYKAIOILIEH CpEE;
NOHMMaHHE HEOOXOAMMOCTH MPUMEHEHUS MAOCTHKEHUH GU3UKH U
TE€XHOJIOTHI JUIsl PAllMOHAJIBHOIO MPUPOI0N0JIb30BAHUS




11 OneIT mMoucka, Mpeodpa3oBaHUs H MpeACTaBICHUS HHGOPMAIUU
(GU3MYECKOTO COJEp)KaHUs C HCIOJIb30BaHWEM HH(OPMAIMOHHO-
KOMMYHHKATHUBHBIX TEXHOJIOTHH;

YMEHHE OIICHUBATh JIOCTOBEPHOCTH IOJYYCHHOH WHQOpMAIK Ha
OCHOBE UMEIOIINXCS 3HAHUH U TOTTOJTHUTEITHLHBIX HCTOYHUKOB;

yMEHHE HCIOJIb30BaTh MPU BBIMIOJIHCHUH YYEOHBIX 3aJaHUNl HAy4YHO-
MOMYJISIPHYIO JIUTEPaTypy (PU3NYIECKOTO COACpPIKAHUS, CIPABOYHBIC
MaTepHaJbl, pecypchl cetu HTepHeT;

BIIaZicHUE Oa30BBIMU HABBIKAMH TIPEOOPA30BaHUI HHPOPMAIIUN U3 OTHOU
3HAKOBOW CHCTEMBI B [IpYryl0; YMEHHE CO3/1aBaTh COOCTBEHHBIC
MMMCEMCHHBICE M YCTHBIE COOOIEHHWS Ha OCHOBE HWH(OpMAIuu U3
HECKOJIbKMX HCTOYHUKOB

llepeuensv snemenmos cooepoicanus, npogepsemvix na OI'D no gusuxe

Kon [TpoBepsieMblii 3JIEMEHT COJICPKAHUS
1 MEXAHUYECKUE ABJIEHUA
1.1 Mexannueckoe naBwkeHHE. MarepuanbHag Touyka. (Cucrema OTcuéTa.
OTHOCHUTENIBHOCTh IBUKEHUS
1.2 PaBHOMepHOE 1 HEpaBHOMEpHOE JABHKeHUE. CpenHsst ckopocts. opMyna aiis

BBIYHMCIICHH A CpGIIHGfI CKOpOCTH:

ve =
Tt

1.3 PaBHOMEpHOE NPAMOIMHENHOE JBUKEHHUE. 3aBUCUMOCTh KOOPAWUHATHI TEJIA OT
BPEMEHU B CIIy4ae paBHOMEPHOTO MPSMOJIMHEWHOTO IBUKEHUS:

X(D)=X gV «t.
I'paduxky 3aBUCHMOCTH OT BpPEMEHHM I MPOEKIMU CKOPOCTH, MPOEKIIUH

NIEpEMENICHUs], MYyTH, KOOPAWHATBHI IIPU PABHOMEPHOM MPSIMOJIUHEMHOM
JBUKEHUU

1.4 3aBUCUMOCTh KOOpJMHATHI T€Jla OT BPEMEHU B CIIy4ya€ PaBHOYCKOPEHHOTO
MPSIMOJIMHEWHOTO JIBUKCHUS

2
x(t):x0+voxt+a(- t?

@opMybl IS NPOCKIUU MEPEMENIEHUS, TPOCKIIMU CKOPOCTH M MPOEKIINHU
YCKOPEHUS MPU PABHOYCKOPEHHOM MPSIMOJTMHEWHOM JBUKEHUM:

2
slt=y tra: &




Vv x(t):v 0x+ax't y

a(t)=const

2 .2 _
vzx—le—Za,(s( .

['padmkn 3aBUCUMOCTH OT BPEMEHHU JUISI MPOCKUIUU YCKOPEHUS, MPOCKIUU
CKOpPOCTH, NPOEKIMU NEPEMEIICHUs, KOOPAUHATHI NPU PABHOYCKOPEHHOM
PSIMOJIMHEUHOM JIBUKEHUU

1.5 CBoOomnoe nagerune. GopMyIibl, ONMKCHIBAIOIIAE CBOOOTHOE MAJeHUE Tela TI0
BEPTUKAIM (JIBMKEHHE Tella BHU3 WM BBEPX OTHOCUTEIBHO IMOBEPXHOCTHU
3emnu). ['paduku 3aBUCMMOCTH OT BPEMEHU MJIsl TMPOCKIUH YCKOpPEHUS,
OPOEKLUUU CKOPOCTH W KOOPAMHATHI INPU CBOOOJHOM TMAaJEHUM Teja [0
BEPTUKAIU

1.6 CKopocTh pPaBHOMEPHOTO JBMKEHHSI Tejla MO OKpyxHoctu. HampapneHue
CKOPOCTH.
®dopmyna A BBIUMCIECHHUS CKOPOCTH 4Y€pe3 painyc OKPY>KHOCTH U MEPHOJ
oOpallieHus:

V= 2nR
T
LlenTpocTpeMuTenbHoe yckopeHue. HampaBieHue I€HTPOCTPEMHUTENBLHOTO
yckopeHusi. Dopmyina /uist BBIYMCIEHUS YCKOPEHMUSL:
_v
4R
®dopmya, CBSI3bIBAIONIAs IEPUOJ] U YACTOTY OOpaIeHHUS:
-1
T
1.7 Macca. [TnotHocTs BeniecTBa. @opmyiia Juisi BBIYUCIEHUS TIIOTHOCTH:
-n
\Y

1.8 Cuna - BekTopHas ¢puznueckas BenuunHa. CiiokeHue Cuil

1.9 SAsnenne nnepuuu. llepsbiii 3axkoH HproToHa

1.10 | Bropoii 3akoH HeroToHa:

—

F=m-a

ConarnpapyieHHOCTh BEKTOpPA YCKOPEHUS Tela U BEKTOpa CUJIbI, JEUCTBYIOIIEH
Ha TeJI0




1.11

Bzaumopenicteue Tein. Tpertuii 3akoH HeroToHa:

—

Fz B _Fl )

1.12

TpCHI/IC IMIOKOA U TPCHUC CKOJILKCHHA. CDOpMy.TIa AJIS1 BBIYUCIICHUA MOYJIA CUJIbI
TPCHUA CKOJILKCHUA:

Fp=t-N

1.13

Hedbopmanus tena. Ymopyrue m Heynpyrue nedopmanuu. 3aKOH yIPYyrou
nedopmanyu (3akoH ['yka):

F=k-Al

1.14

BCGMI/IpHOG TSArOTeHUE. 3aKOH BCCMHUPHOT'O TATOTCHHUA:

Cuina TspkecTu. Y CKOpeHre CBOOOHOTO MaJICHUS.
dopmyia Jj1sl BBIYUCICHUS CUJTBI TSKECTH BOJIM3U MOBEPXHOCTH 3€MIIU:

F=mg.

JBmwxenne t1aHeT Bokpyr Connua. IlepBas kocMHuYeckas CKOpPOCTb.
HesecomocTh 1 neperpysku

1.15

Nmmysbe Tena - BeKTopHas ¢pu3ndeckasi BeIUYnHa.
p=mv

NmMnysibc cUCTEMBI TEIL.
N3menenne nmmnysnbca. MiMmysibc cubl

1.16

3aKoH COXpaHCHHA UMITYJIbCA JJIA BaMKHYTOﬁ CHUCTCMBI TCII.

P =mV, +my, =const

PeakTuBHOC IBMXKEHHE

1.17

Mexanudeckas pabora. Dopmyna it BEIUUCICHUS PAOOTHI CUJITBI:

A=Fscosa

Mexannyeckass MOIITHOCTE:

A

t

1.18

Kunernueckas u noreHUHaIbHas YHEPTHS.
®opmyJia 111 BBIYMCIEHUS KHHETUYECKOW JHEPTUH:




Teopema 0 KHHETUYECKON SHEPTUM.
@opmyiia sl BBIUKCICHHS MOTEHIMATBHON HEPTUU Teja, MOJHATOrO HaJl
3eMnén:

E ,=mgh
1.19 | Mexanuueckas SHEPTUs:

E=E+E,.

3aKOH COXpAaHEHUSI MEXaHUUYECKOHN dHeprun. PopmyJia Uil 3aKOHA COXPaHEHUs

MEXaHUUYECKON YHEPTUH B OTCYTCTBUE CUJT TPEHUS:

E=const.

[IpeBpalieHre MEXaHUYECKOW SHEPTUH MIPU HAJTMYUU CUJIbI TPEHUS
1.20 [IpocTeie MexaHU3MBI. «30JI0TOE IPABUIIO» MEXAHUKH.

Peruar. MOMEHT cHIIBL:

M=FI.

YcioBue paBHOBECHS phlyara:

M 1+M o+...=0.

[ToaBM>KHBINA M HENOABU)KHBINA OJIOKH.

_ A10ne3Haﬂ
A

KII/I mpocThIX MEXaHU3MOB, arpaenas
1.21 | daBnenue TBEPAOTO TeA.

®opmyia s BBIYUCICHUS JaBJICHUS TBEPAOTO TeEna:

_F

P

JlaBnenue raza. AtmMocepHoe AaBieHHE.

I'mapocTaTuueckoe 1aBiI€HUE BHYTPHU KUJIKOCTH.

dopmyia sl BEIYUCICHUS JaBJICHUS] BHYTPH KUIKOCTH:

P=PgN+P arw
1.22 3akoH [lackans. 'mapaBianueckuid mpece
1.23 3akoH Apxumena. Dopmyna sl ONPEAECICHUS BBITAIKUBAIOLIEH CHUIIBI,

JEUCTBYIOUIEN HA TEJO, MOTPYKEHHOE B )KUJAKOCTh UJIU Ta3:




F ApX;DgV.

Ycnosue ninaBanus Tena. [ImaBanue CyA0B U BO3YXOIIJTABAHNC

1.24

Mexannyeckue konebanus. AMILTUTY/IA, IEPUO]] U YaCTOTa KOJIeOaHHiA.

V==
DopMyI1a, CBA3BIBAIOLIAS YACTOTY H IIEPUOA KONeOaHmil: |

1.25

MaremaTnyeckuil M NPYKMHHBIA MasATHHUKU. [IpeBpamienue sHeprum npu
K0J1€0aTeJIbHOM JBUKEHUHU

1.26

3aTyxa}0H1He KOJICOAHHS. BBIHY)K,ZIGHHI)IG kosicOanus. Pe3onanc

1.27

MexaHU4eCKHUE BOJIHEL. HpOI[OJII)HBIC H ITOIICPCUYHBIC BOJIHBI. I[JIHH& BOJIHBI U
CKOPOCTB paCIIpOCTPAaHCHHA BOJIHBI:

A=y T

1.28

3ByK. ['poMKOCTB M BbICOTa 3ByKa. OTpak€HUE 3BYKOBOM BOJIHBI HA TPAHULIE
nByX cped. MHppa3Byk U yIbTpa3ByK

1.29

[IpakTrueckue paboOThI

N3mepenune cpenHel MIOTHOCTH BEIIECTBA; apXUMEIOBOUW CHUIIbI; KECTKOCTH
MPYKUHBI; KOA3((PUIIEHTa TPEHUS CKOJIbKEHUS; paOOThl CUJIbI TPEHUS, CUJIbI
yHOPYTOCTH; CPEAHEN CKOPOCTH ABMXKEHUS OpyCKa M0 HAKIOHHOW IJIOCKOCTH;
YCKOpEeHUsi OpycKa IpH JBUKEHUHM MO HAKJIOHHOM IUIOCKOCTH; YacTOThI U
nepuosa KojeOaHuM MaTeMaTHYecKOro MasTHHKA, YacTOTbl M IepHoja
KoJIe0aHU IPY>KUHHOTO MasATHUKA; MOMEHTA CUJIbI, IEHCTBYIOILIETO Ha phlyar;
paboThl CHJIBI YHPYTOCTH MpPH MOJBEME Ipy3a C MOMOLIBI0 HEMOABUKHOIO
0J10Ka; pabOThI CUJIBI YIPYTOCTH MPH MOABEME IPy3a C IOMOILBIO MTOJABHKHOTO
0JI0Ka.

HccnenoBanue 3aBUCMMOCTH apXUMEAOBOM CHIIBI OT 00OBEMaA MOTPYKEHHON
YacTH TeJa U OT TUIOTHOCTH KUAKOCTH; HE3aBUCUMOCTH BBITAJIKUBAIOLLEH CUIIbI
OT MaccChl TeJla; CUJIbI TPEHUS CKOJIBKEHUSI OT CUJIbl HOPMAJIBHOTO AaBJICHUS U
OT poJia TOBEPXHOCTH; CUJIbI YIIPYTOCTH, BO3SHUKAIOUIEH B MPY>KUHE, OT CTENIEHU
nedopManuy MpyKUHBL, YCKOPEHUs OpycKa OT yrila HaKJIOHa HaIMpaBJISIIOLIEH;
nepuo/ia (4acToThl) KOJIeOAHUM HUTSIHOTO MasgTHUKA OT JUIMHBI HUTHU; MIEpUOAa
KoJie0aHUIl MPY>KMHHOTO MasiTHUKAa OT Macchl Ipy3a U KECTKOCTHU MPYKUHBI,
UCCIIEJOBaHUE HE3aBUCUMOCTH MNEpHoAa KoJieOaHUM HUTSHOIO MasiTHUKA OT
Macchl Tpy3a.

IIpoBepka ycJIOBUsI paBHOBECHUS pblyara

1.30

@u3nyecKue SBJICHUSA B NPUPOAE: NPUMEPBHI IBWKEHHUS C Pa3IMYHBIMU
CKOPOCTSIMU B )KUBOM U HEXKUBOU IIPUPOAE, ACUCTBUE CUJIbI TPEHUS B IIPUPOJIE
U TEXHUKE, NPWIMBbI U OTJIMBBI, ABWXKEHHUE IUIAHET COJHEYHOU CUCTEMBI,
PEAaKTUBHOE ABUKEHUE KUBBIX OPIraHU3MOB, pPblYard B TEJE YEJIOBEKA, BIUSHUE
aTMOC(EpHOro JaBJICHMSI Ha KMBOM OpraHu3M, IJIaBaHHE pPbIO, BOCIPUATHE
3BYKOB KMBOTHBIMU, 3€MJICTPSICEHUE, CEHCMUYECKUE BOJIHBI, LIYHAMHU, X0

1.31

TexHuueckne yCTpOMCTBA: CIUIOMETP, NATYMKHU IOJIOKEHHUS, PACCTOSIHUS U
YCKOPEHUS, AUHAMOMETP, NOAIIMIIHUKHA, PAKEThl, pPbIYAr, NOABWXKHBIM H
HETOABMKHBIA OJIOKH, HAKJIOHHAS TIOCKOCTh, MPOCThIE MEXaHU3MBI B OBITY,
COOOMIAIONINECS] COCYIbI, YCTPOMCTBO BOAOMPOBOIA, TUAPABIMUSCKHUI TIpecc,




MaHOMETp, OapoMeTp, BBICOTOMEp, MOPIIHEBOM HACOC, apeoMeTp, HXOJIOT,
MCI0JIb30BAHUE YJbTPa3ByKa B ObITY U TEXHUKE

2 TEIIJIOBBIE ABJIEHUA
2.1 OCHOBHBIE TOJIOKEHUSI MOJIEKYJISIPHO-KUHETUYECKON TEOpPHUH CTPOCHHUS
BEILECTBA.
Monenu TBEPAOTO, )KUIKOTO U Ta3000pa3HOT0 COCTOSHUN BEIIECTBA.
Kpucrannnueckue u amopdHbIe Tena
2.2 JIBmkeHne dyactul BemiecTBa. CBSI3b CKOPOCTH JBHKEHHMS YACTHUI[ C
TemiiepaTypoil. bpoyHoBckoe aBuxeHue, nuddysus
2.3 CmaumnBaHK€E M KallWJUISIPHBIE SIBJICHUS
2.4 TenaoBoe pacIMpeHne U CKaTUE
2.5 TernmoBoe paBHOBECHE
2.6 BuyTpennsiss sHeprus. Pabota u Temsonepenada Kak CIocOObl M3MEHEHUS
BHYTPEHHEW YHEPIUU
2.7 Bubl Temuionepeaaydn: TEMIONpPOBOIHOCTh, KOHBEKIIHS, U3TYyUYEHUE
2.8 HarpeBanne wu oxnaxnaenue ten. KoianuecTBo TEIIOTHL. Y IeTbHas
TEIUIOEMKOCTB:
Q=cm(t,-t1)
2.9 3aKOH COXPAHEHMsI SHEPIMHM B TEIUIOBBIX Mpolieccax. YpPaBHEHHE TEILIOBOTO
Oaytanca:
Q1+Q.+..=0
2.10 | Ucmapenue u xoHacHcarus. V3MeHeHHWe BHYTPEHHEH SHEPIHHM B IpOIECCe
ucnapeHuss W KoHJAeHcauuu. KumeHue KuUIKOoCTU. YenbHas TeIioTa
napooOpa3oBaHUsI:
L=
m
2.11 | BmaxxHOCTB BO3yXa
2.12 [ImaBnenne wu kpucrasmmsauus. l3mMeHeHHe BHYTPEHHEW OHEpPruu MNpH
MJIaBJICHUHU U KPUCTAITU3ALMH. Y IebHas TEIUI0Ta IIaBICHUS:
e
m
2.13 | BHyTpeHHSAsI SHEprusi CropaHusi TOIUIMBA. YJeJdbHas TEIUIOTa CrOpaHUs
TOTUIMBA!
q= =
m
2.14 ITpuHInel paboThl TermoBeIx ABuratenci. KI1JI remmoBoro asurarens
2.15 | IIpakTrueckue paboThI

HN3mepenne yaenbHON TEINIOEMKOCTH METAJUIMYECKOTO UIIMHAPA; KOJTUYECTBA
TEIJIOTHI, TMOJYYEHHOIO0 BOJON KOMHATHOM TeMmmIeparypbl (PUKCHUPOBAHHOU
Macchl, B KOTOPYIO OIYIIEH HAarpeTbld LWIWHIAP; KOJHWYECTBA TEIUIOTHI,
OTJAHHOI'0 HAarpeThiM LMJIMHIPOM, IOCIE ONYCKAHUSA €ro B BOJY KOMHATHOU




TEMIICPATYPEI; OTHOCHUTEJIBHOM BJIAXKHOCTHU BO3yXa, y,Z[GJILHDﬁ TCIIJIOTBI
IIaBJICHUA JIbJA. HCCHG,Z[OBaHI/IC HN3MCHCHUA TCEMIICpATypbl BOJBLI IIPHU
Pa3JINYHbIX YCJIOBHAX, ABJICHUA TEeII000MeHa IIpu CMCUIMBAHNHU XOHO,HHOﬁ 151
ropﬂqeﬁ BOJBI; ITPOICCCA UCIIAPCHUA

2.16

duznueckue sIBJICHUS B MPUPO/IC: TOBEPXHOCTHOE HATSKECHUE U KA PHBIC
SIBJICHHSI B TIPUPOJIC, KPUCTAUTBI B TIpupoe, nanydeHue CoHIla, 3aMmep3aHue
BOJIOEMOB, MOpPCKHE OpHU3bl; 00pa30BaHUE POCHI, TYMaHa, UHESI, CHETra

2.17

TexHnyeckue ycTpoMCcTBa: KallWUISPbL, IPUMEPBI HCIIOJIb30BAaHNS KPUCTAIUIOB,
KUAKOCTHBIA TEPMOMETP, JATUMK TEMIIEPATypPbl, TEPMOC, CUCTEMA OTOIICHHUS
JIOMOB, TUTPOMETPBI, IICUXPOMETP, NMapoBasi TypOUHa, ABUTAaTEIb BHYTPEHHETO
CropaHust

OJIEKTPOMAT'HUTHBLIE ABJIEHUA

3.1

3JIGKTpI/I3aI_[I/IH TCJI. ]_—[Ba BHa SJICKTPHUYICCKUX 3apAd0B

3.2

BzanmopenicTBue 3apssKkeHHBIX Tel. 3akoH KylioHa

3.3

3aKOH COXpaHEeHHUs DIISKTPHUYESCKOTO 3apsiia

3.4

OnekTpudeckoe mnoje. Hanpspk€HHoCcTe anektpuueckoro moss. [IpuHiun
CYNEPHO3ULMHU TEKTPUUYECKUX MOJIeH (Ha KaUeCTBEHHOM YPOBHE)

3.5

Hocutenn QJICKTPUYICCKUX 3apsaa0B. ﬂeﬁCTBHe QJICKTPHUYCCKOI'O IIOJIsI Ha
QJICKTPHUICCKHUC 3aPAIbI. HpOBOI[HI/IKI/I U JUDJICKTPUKH

3.6

ITocTosTHHBIN 2JIEKTPUUECKHM TOK. JIelCTBUS 3ieKTprudecKoro Toka. Cuiia Toka.
Hanpsoxenue.

-4
I_t

u=2
g

3.7

DNEKTPUYECKOE COMPOTUBIICHHUE. Y IETbHOE JIEKTPUUECKOE COMPOTUBIICHUE:

_ol
R='

3.8

3akoH OMa 11 y4acTKa 3JIEKTPUUECKON LENH:

3.9

[MocnenoBaTenbHOE COENUHEHHE TIPOBOJHUKOB:
=1l U=U+U,; R=R 1+R,.

HapannenLHoe COCANHCHUC ITPOBOAHHUKOB PAaBHOI'O COIIPOTHUBJICHUA:

R=
Ui=Uy; =11+ 5

NI,}U

CmMmenianHbie COCAMHCHUA IIPOBOJHHNKOB




3.10

Pabora n MOIIHOCTD 3JICKTPHUYCCKOT'O TOKA.

A=U-It; P=U"I

3.11

3akoH Jlxxoyns - Jlenna:

Q=12R't

3.12

OneiT Opcrena. MarHuTHoe Mojie MPSIMOTO MPOBOJHUKA C TOKOM. JInHum
MAarHATHOW MHIYKIUHU

3.13

MarsuTHOe MOJIE MNOCTOSHHOIO MAarHuTa. BSaHMOHGﬁCTBHC ITOCTOSHHBIX
MAarouTOB

3.14

I{CﬁCTBHC MAaramMTHOI'O ITOJII HAa ITPOBOJAHUK C TOKOM

3.15

Onbitel @apanes. SABaeHue aneKTpoMaraHuTHOM HHAYKUMK. [IpaBuio Jlenna

3.16

[IpakTrueckue paboOThI

M3mepeHue  AJIEKTPUYECKOTO  CONPOTHUBIIEHUS  PE3UCTOpPA;  MOLIHOCTH
IIEKTPUYECKOTO TOKA; paOOTHI JJIEKTPUIECKOTO TOKA.

HccnenoBanre 3aBUCUMOCTH CHJIBI TOKA, BO3HHMKAIOIIETO B IPOBOJHUKE
(pe3ucTopHl, JIAaMIIOYKa), OT HAIPSKEHUS HA KOHIIAX TPOBOJHUKA; 3aBUCUMOCTHU
CONPOTHUBIIEHUS OT JUIMHBI IPOBOAHHUKA, TUIOLIAJH €r0 ITONEPEYHOr0 CEYEHUS U
YAEIBHOIO CONPOTUBIICHUS.

IIpoBepka npaBuia s AIEKTPUUECKOTO HANPSKEHUS IIPU MTOCIIET0BATEIBHOM
COCIMHEHWH IPOBOJHMKOB; IpaBUja Ui CHIIBI JIEKTPUYECKOIO TOKA IpU
napauieJIbHOM COEIMHEHUH MPOBOIHUKOB (PE3UCTOPHI U JIAMIIOUYKA)

3.17

dusznveckue SBICHUS B IPUPOJIE: DJISKTPHUUECKHE SBJICHUS B aTMocdepe,
AIEKTPUUYECTBO KUBBIX OPraHU3MOB, MAarHUTHOE T0JIe 3eMJIH, Ipeid MOJIOCOB,
POJIb MArHUTHOTO TOJIST JJ1sI )KM3HU HA 3emJie, TOJISIPHOE CUSTHUE

3.18

TexHudeckne yCTpOMCTBA: BJEKTPOCKOI, aMIEPMETpP, BOJIBTMETpP, PEOCTAT,
CUETUMK  DJEKTPUYECKON DHEPrHM, AJIEKTPOOCBETUTEIbHBIE  MPUOOPHI,
HarpeBaTeIbHbIE AIEKTPONPUOOPHI (npumepsr), ANEKTPUYECKUE
OPENOXPAHUTENH, 3JIEKTPOMATHUT, 3JIEKTPOJABUIATENb IOCTOSHHOTO TOKa,
TE€HEPATOP MMOCTOSIHHOIO TOKA

3.19

3J’I€KTpOMaFHI/ITHI>Ie BosHbI. [lIkana QJICKTPOMAI'HNMTHBIX BOJIH

3.20

JlyueBas Mmonenp cera. [IpsiMOIMHEHOE pacpOCTPaHEHUE CBETA

3.21

3akoH oTpaxkeHus cera. [Tmockoe 3epkaio

3.22

[Ipenomnenue cBera. 3aKOH NPEJIOMIICHHUSI CBETA

3.23

Jucnepcus csera

3.24

JInnza. Xox sydeil B inH3e. POKYyCHOE paccTOsAHHE JMH3bI. OnTuyeckas cuia
JIVH3BL:

D=1/F

23.25

I'a3 kak ontudeckas cuctema. OnTuyecKkue NpudOpsI

3.26

[IpakTruueckue paboThbI

N3mepenrie onTHYECKOW CUIIbI COOMparoueil JTUH3bI; (POKYCHOTO PACCTOSHUS
coOuparoiieid JIMH3bl (MO CBOICTBY paBEHCTBA pPAa3MEpPOB IMpeAMeTa U
U300pakeHUs, KOrja IpeIMeT pacloyiokeH B IBOMHOM (hokyce), mokazaresns
PEJIOMJIEHUS CTEKJIA.

WccnenoBanne  CcBOWCTBA  M300paXeHUs, TOJYYEHHOTO C  TIOMOIIBIO




CO6PIp31-OH.ICﬁ JIMH3bI, N3MCHCHHUA (I)OKYCHOFO pacCToAHNA ABYX CJIOXXCHHBIX
JIMH3; 3aBUCUMOCTHU yTJia HIPCIOMIICHHUA CBCTOBOI'O Jyda OT yIJla IaACHUSA Ha
I'paHuIC «BO3AYX - CTCKIIO»

3.27 | ®usnueckue sBieHUs B mpupone: 3armenus ConHuma u JlyHbI, 1[BeTa Ted,
ONTHYECKHE sIBJICHUS B aTMocdepe (BeT HeOa, pedpakiusi, paayra, MUPax)

3.28 | Texuuyeckue yCTpOMCTBAa: OYKH, TMEPUCKOM, QoToanmapar, ONTUYECKUE
CBETOBOJIBI

4 KBAHTOBBIE SABJIEHUA

4.1 PannoaktuBHOCTH. Anb(a-, 6eTa-, raMma-u3nyuenus. Peakuun anbda-u 6eta-
pacnaaa

4.2 Omneitel Pesepdopna mo paccesnuto anbda-dactuu. [lnanerapHas mojenb
aToma

4.3 CocraB aroMHOTO siApa. M30TOmBI

4.4 [Tepuon nostypacnaga aTOMHBIX SJIEP

4.5 SlnepHble peakiyn. 3aKOHBI COXPAaHEHUS 3apsA0BOTO M MACCOBOTO YHCEN

4.6 @dusnyeckue SBICHUS B TNPUPOJE: €CTECTBEHHBIM paguOaKTUBHBIA (OH,
KOCMHYECKHE JIyYd, PaJUOAKTHUBHOE H3IyUYE€HUE MPUPOJIHBIX MUHEPAJIOB,
JICHCTBUE PaIMOAKTUBHBIX U3JTYUYCHUI Ha OPTaHU3M YeJIOBEKa

4.7 TexHuyeckue ycTpoiCcTBa: CIEKTPOCKOMN, MHANBUAYAIbHBIN 103UMETp, KaMmepa

BI/IJ'IBCOHa, AACPHAA OHCPICTHUKA
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