153. ®epepainbHasi padoyasi mnporpaMmMa mo Yy4yeOHOMY HpeaMeTy
"®u3zuka' (0a30BblIii YPOBEHD).

153.1. denepanbHas pabodas mporpaMmma mo ydeoHomy npeamery "duznka'
(6a30BbIN ypoBeHb) (mpeaMeTHas obsacth "EcTecTBeHHO-Hay4dHBIE IMpEAMETHI")
(mamee COOTBETCTBEHHO - Tporpamma 1o (¢usuke, (U3MKa) BKIFOYACT
MOSICHUTENIBHYIO 3alACKY, COJAEpKaHWE OOYy4YCHUS, IUIAHUPYEMBIE PE3yabTaThl
OCBOCHUS TIPOTPAMMBI 10 (PU3HKE.

153.2. IlosicHUTEILHAA 3AIIACKA.

153.2.1. IlporpamMmma no pu3uKe Ha YpOBHE OCHOBHOTO OOIIET0 0Opa3oBaHUs
COCTaBJIEHA HAa OCHOBE IOJIOKEHUM W TpeOOBaHUM K pe3yiapTaraM OCBOEHUS Ha
0a30BOM YpPOBHE OCHOBHOM 0O0pa30BaTEIbHON MPOrpamMMbl, MPEACTABICHHBIX B
dI'OC 000, a Takxke ¢ yuetoM (eaepaibHON padboueil mporpaMMbl BOCIIUTAHUS U
KOHIIENIMY NpernoaaBaHus yueoHoro npeamera "dusuka'.

153.2.2. Conepxanue nporpammsl 1o (pU3MKe HaIlpaBiIeHO Ha (POPMHUPOBAHUE
€CTECTBEHHO-HAyYHON TI'PAaMOTHOCTH OOYYarOIIMXCSI M OPTraHU3aldi0 H3YYEeHHs
Gu3MKN Ha JAEATEeIbHOCTHON OCHOBe. B mporpamme mo (u3MKe y4HUTHIBAIOTCS
BO3MOXKHOCTH Y4eOHOro mpeamera B peanusanuu TpedoBanuiit ®I'OC OO0 k
IUTAHUPYEMBIM JIMYHOCTHBIM U METAIPEIMETHBIM pe3yJibTaTaM OOyUeHHs, a TaKKe
MEXKMPEAMETHBIE CBA3M €CTECTBEHHO-HAYYHBIX Y4YEOHBIX MPEIMETOB Ha YpOBHE
OCHOBHOTI'O 00111eT0 00pa30BaHUsI.

153.2.3. IIporpamma mo (¢u3MKe YyCTaHABIMBAET paclpeeieHue y4eOHOro
MaTepuaia TO0 rofamM oOy4yeHus (MO0 KiaccaMm), Tpenjaraer MPUMEPHYIO
MOCJIEIOBATEIbHOCTh M3yY€HUs TEM, OCHOBAaHHYIO Ha JIOTUKE pa3BUTHS
MPEIMETHOTO COJIEP>KaHUSI U YUE€TE BO3PACTHBIX 0COOCHHOCTEHN 00yJaronuxcs.

153.2.4. Ilporpamma 1o (¢u3uKe pa3paboTaHa C IEIbI0 OKa3aHHS
METOUYCCKOM ITOMOIIN YYUTEII0 B CO3MaHUU paboueli IporpaMMsbl 10 Y4eOHOMY
TIPEIMETY.

153.2.5. ®uszuka sSBAsieTCs CUCTEMOOOPA3yIOLIUM JJIsl €CTECTBEHHO-HAYYHBIX
y4€OHBIX MPEIMETOB, MOCKOIBKY (DU3NYECKHUE 3aKOHBI JIEKAT B OCHOBE MPOIIECCOB
W SBJICHUH, W3y4aeMbIX XHMHEH, OHOIOTHEH, acTpoHOMHUEH U (PU3NUECKOI
reorpadueii, BHOCHUT BKJIAJ B €CTECTBCHHO-HAyYHYI0 KapTHHY MHpA,
MpeNoCTaBsieT HauOoliee SCHBIE O0Opasibl MPUMEHEHHUS HAyYHOTO METoja
MO3HAHUS, TO €CTh CIIOCO0a MOJIyYEHHUs IOCTOBEPHBIX 3HAHUM O MUPE.



153.2.6. Ogna u3 TIaBHBIX 3a1a4 (PU3NYECKOTO OOpa30BaHHS B CTPYKTYpeE
o0mero o0Opa3oBaHUSI COCTOMT B  (OPMHUPOBAHUHM  €CTECTBEHHO-HAYIHOU
I'PaMOTHOCTH M HHTEpEca K HayKe Y OOyJarOIIHXCsl.

N3yyenne ¢usmkun Ha yroyOJNeHHOM YPOBHE MpeArnojaraeT OBJaJcHHUE
CJICIYIOIIMMHU KOMIETEHTHOCTAMH, XapaKTepU3YIOIIUMU €CTECTBEHHO-HAYYHYIO
rPaMOTHOCT:

Hay4YHO OOBSICHATH SABJICHHA,
OLICHUBATh U IIOHHUMATh 0COOCHHOCTH Hay4YHOI'O UCCIICAOBAHUA,

UHTEPIPETUPOBATh JAHHBIE M UCIIOJIB30BaTh HAy4YHbIC JOKA3aTelIbCTBA IS
MOJIYYEHHUSI BBIBOJIOB'.

153.2.7. Uenn nzyuenus UMKy Ha ypoBHE OCHOBHOIO 00111ero 00pa3oBaHUs
ONpEENCHbl B KOHILEMNIMK IpenojaBaHusi ydyeOHoro mnpeamera "duzuka"' B
oOpa3oBaTenbHbIX oOpranu3auusax Poccuiickoit ®Denepanuu, peamu3yronmx
OCHOBHBIE 00111€00pa30BaTeIbHbIEC TPOTPAMMBL.

153.2.8. Llenu nzydyeHust Gu3MKu:

OPHOOPETCHUE MHTEpeca M CTPEMIICHHS OOYyYalomuXcsl K HaydHOMY
U3YYCHHUIO TIPUPOJbI, Pa3BUTHE WX HHTC/UICKTYaJbHBIX W  TBOPYCCKHX
CIIOCOOHOCTEH;

pa3BUTHE MPEICTABICHUNA O HAyYHOM METOJ€ MO3HAaHUA U (POPMHUPOBAHME
MCCIIEN0BATENBCKOTO OTHOIEHUS K OKPYKAIOIIUM SIBIICHUSM;

(opMHUpOBaHUE HAYYHOTO MHUPOBO33PEHUSI KAK PE3yJabTara M3yYeHHs] OCHOB
CTPOEHHUSI MaTepUH U PyHIaMEHTAJIbHBIX 3aKOHOB (DU3UKH;

dbopMupoBaHUE TIPEACTABICHUA O pONU (PUBUKU JUISI PA3BUTUS JAPYTUX
€CTECTBEHHBIX HAYK, TEXHUKHA U TEXHOJIOTUH;

pa3BUTHE peACcTaBICHUN 0 BO3MOYKHBIX chepax Oymymen
poeCCHOHANBHON  JIEITCIBPHOCTH, CBSA3aHHONM C (PU3HKOM, IIOATOTOBKA K
JagbHeUIeMy 00yuYeHHUI0 B 3TOM HalpaBJICHUU.

JIoCTI>KeHHE ATHX IIeed IMporpaMMbl MO (U3MKE HAa YPOBHE OCHOBHOIO
o011iero o6pa3zoBaHusi 00ECIICUNBACTCS PEIICHUEM CIICTYIONINX 3a/1a4:

MpruoOpeTeHNE 3HAHUM O TUCKPETHOM CTPOSHUHU BEMIECTBA, O MEXaHUYECKUX,
TEIUIOBBIX, JIEKTPUYECKUX, MATHUTHBIX U KBAHTOBBIX SIBJICHUSX;



npuoOpeTeHuEe YMEHHUI OMUCHIBATH M OOBACHATH (DU3MUECKHE SBICHUS C
UCTIOJIb30BaHHEM MOTYYECHHBIX 3HAHMIA;

OCBOCHHUC MCTOOOB PCHICHUA HpOCTGﬁHIHX PaCUYCTHBIX 3aJga4d C
HCIIOJIBb30BaAHUCM (bI/ISI/I‘Ie CKHX MOI[GJICI\(JI, TBOPUYCCKHUX u IMPAKTHUKO-
OPHUCHTHUPOBAHHBIX 3a1a4,

pa3BUTHE yYMEHHUU HaONIIOAAaTh MPUPOAHBIC SIBICHHUS W BBINOJIHATH OIBITHI,
7abopaTopHble padOThl U 3KCHEPUMEHTAIBHBIE HCCIEAOBAHUS C HCIOIb30BAaHUEM
U3MEpPUTEIBHBIX TPUOOPOB;

OCBOEHHE TMpHUEeMOB paboThl ¢ HHpopMaIuend (U3HMUECKOTO COACpIKaHUS,
BKJIIOYass HMHQPOPMAIIMIO O COBPEMEHHBIX JOCTIDKEHUSAX (U3UKHU, aHAIU3 U
KPUTHUYECKOE OLICHUBaHUE HH(POPMAIIUK;

3HAKOMCTBO €O cepamu mpoPeCcCHOHAIBHOU NEATEIIbHOCTH, CB3aHHBIMU C
(Gu3MKON, M COBPEMEHHBIMH TEXHOJOTHSIMH, OCHOBAaHHBIMH Ha JOCTHIKECHUSX
(U3NYECKON HAYKH.

153.2.9. OGuiee ymnciio 4acoB, pEKOMEHIOBAHHBIX IS U3Y4YEeHHS (PU3MKH Ha
06a3zoBoM ypoBHe, - 238 yacoB: B 7 kjacce - 68 yacoB (2 "aca B Hemelnw), B 8§
KJjacce - 68 yacoB (2 yaca B Heneno), B 9 kiacce - 102 gaca (3 yaca B HeJIeINio0).

[Ipennaraemsiii B nporpamme mo (pusuke mnepeueHb JabopaTopHbIX padoOT U
OTIBITOB SIBISIETCS PEKOMEHAATENILHBIM, YIUTENb JIeJIaeT BHIOOP MPH MPOBEICHUU
7a00paTopHBIX PabOT W OMBITOB C YYETOM HHAMBUAYAJIBHBIX OCOOCHHOCTEH
0OyJaromuxcs, CIUCKa SKCTICPUMEHTAIBHBIX 3aJlaHWl, MpEAJIaracMbIX B pamMKax
OCHOBHOTO TOCYAapCTBEHHOTO YK3aMeHa Mo (pu3uKe.

153.3. Conep:kanue o0yuenusi B 7 Kjacce.
153.3.1. ®usuka u ee posib B TO3HAHUU OKPYKAIOIIEr0 MUPA.

®usuka - Hayka o npupozae. SABneHus npuponsl. PU3UUECKHUE SBJICHUS:
MEXaHUYECKHUE, TEIIOBBIE, JJIEKTPUUECKUE, MATHUTHBIE, CBETOBBIC, 3BYKOBBIE.

duznueckue BenWuyuHBbL. M3MepeHue ¢uznueckux BenuyuH. Puznyueckue
npu6Oopsl. [lorpemHocts n3Mepennii. MexiyHapoiHasi CUCTEMa IUHUII.

Kak ¢u3uka u apyrue ecrecTBeHHbIE HAyKH M3ydaloT npupoay. EcrecTBeHHo-
HAy4HbI METOJ TO3HaHMs: HaOMIoAeHHe, IOCTAaHOBKAa HAYYHOTO BOMpOCa,
BBIIBIDKEHUE THUIIOTE3, DJSKCIEPUMEHT IO TPOBEPKE THUIOTE3, OObICHEHHE



HaOmogaemMoro sBiieHus. Onucanue GU3NIECKuX SIBICHUHA C TIOMOIIBI0 MOJICIICH.
153.3.1.1. JIemoHcTpaumu.
MexaHudeckue, TEIJIOBbIC, JIEKTPUUCCKUE, MATHUTHBIC, CBETOBBIC SIBJICHUS.

®dusnyeckre mpHOOPHI W TMPOIEAYpa TMPSMBIX HM3MEPEHHW aHaJIOrOBBIM U
UG POBBIM MPUOOPOM.

153.3.1.2. JlaGoparopHbie pabOTHI 1 OTIBITHI.

Omnpenenenue 1eHb ASTECHUS MKaIbl U3MEPUTEIBHOTO MPHOOpA.
N3mepenne paccTosTHUN.

N3mepenne oobeMa )KUIKOCTH U TBEPJOTO Tea.

Omnpenenenue pa3MepoB MaJIbIX TEIL.

N3mepenue temiieparypsl IIpy NOMOIIM KUIKOCTHOIO TEPMOMETPA U JaTUMKa
TEMIIEPaTypPBl.

IIpoBenenune wucciaenoBaHuss MO MPOBEPKE TMIOTE3bl: AAJIBHOCTh IIOJETA
Hiapuka, MmyneHHOro rOpU30HTaIbHO, TEM OOJIbLIE, UeM OOJIbIIE BBICOTA MTyCKa.

153.3.2. IlepBoHaYanbHbIE CBEAEHUS O CTPOECHUN BEILIECTBA.

CrpoeHue BemecTBa: aroMbl M MOJEKYJbl, HUX pa3Mepbl. OIbITHI,
JIOKA3bIBAIOIINE JUCKPETHOE CTPOCHUE BEILIECTBA.

JIBikeHre yactull BemiecTBa. CBS3b CKOPOCTHM JBHXKEHHMS YacTHI] C
temneparypoil. bpoyHoBckoe aBuxkenue, nuddysus. BzanmopelicTBue yacTuil
BEILIECTBA: MIPUTSHKEHUE U OTTAIIKUBAHHUE.

ArperarHble COCTOSIHHSI BELIECTBA: CTPOEHUE Ta30B, JKUIKOCTEW W TBEPABIX
(kpucTamMyeckux) Ten. B3auMocBsI3b MEXIy CBOWCTBAMHM BEIIECTB B Pa3HbIX
arperaTHbIX COCTOSTHUSIX M MX aTOMHO-MOJEKYISApHBIM cTpoeHrueM. OcoOeHHOCTH
arperaTrHbIX COCTOSSHUM BOJIBI.

153.3.2.1. JlemoHCTpanumu.
HaGmronenne 6poyHOBCKOTO JIBHIKECHUS.

Habmonenue nuddyzum.



Ha6JHOI[€HI/Ie ﬂBHeHHﬁ, O6’b$ICH$IIOIHI/IXC$I MPUTAKCHHUCM HJIN OTTAJIKMBAHUCM

YacTHI] BEIIECTBA.
153.3.2.2. JTabopaTopHbie pabOThI U OTIBITHI.
OneHka quaMeTpa aroma METOAOM PSIOB (C UCIONIb30BaHUEM (oTorpaduii).
OnbITel IO HAOTIOAEHUIO TETJIOBOTO PACIIMPEHUS Ta30B.
OnbITEI IO OOHAPYKEHUIO JEHCTBUS CUII MOJICKYISIPHOTO IPUTSKCHUS.
153.3.3. /IBM>keHHE ¥ B3aMMOJCCTBUE TEI.

Mexanuyeckoe JBH)KEHHE. PaBHOMEpHOE U HEPAaBHOMEPHOE JIBUKCHUE.
Ckopoctb. CpenHsis CKOpOCTh NPU HEPABHOMEPHOM JIBMKEHUU. PacueT mytu u
BPEMEHU JIBUKEHUS.

SABnenue wuHepruu. 3akOH HHEpUMH. B3amMopaeiicTBHE Ten Kak MNpUYUHA
W3MCHCHHS CKOPOCTH [IBIDKCHHS Teld. Macca Kak Mepa HWHEPTHOCTH Tea.
[TnotHOCTE BemiecTBa. CBS3p IUIOTHOCTH C KOJMYECTBOM MOJICKYJT B CIUHUIIS
00BeEMa BellecTBa.

Cuita kKaK XapakTepUCTHKA B3auMonaeucTBusa Ten. Chila ynpyrocTd U 3aKOH
I'yka. M3mepeHne cuibl ¢ IOMOLIBIO AMHAMOMETpA. fIBJIEHHE TATOTEHUS U CHIIA
TsoxecTy. Cuila TSHKeCTH Ha Jpyrux miaHerax. Bec tema. Hesecomocts. CrioxxeHne
CWJI, HApPABJICHHBIX MO OAHOM mpsiMoil. PaBHOmelcTByromas cwi. Cuna TpeHwus.
TpeHue CKONbKEHNS U TPEHUE MOKOSA. TpEeHUE B IPUPOJE U TEXHUKE.

153.3.3.1. JlemoHCTpanumu.

HalGnronenne MexaHM4eCcKoro ABUKEHHUS Tela.

N3Mmepenune ckopocTH NPSIMOJIMHENHOTO JIBUKEHUS.
HaGnronenue siBneHust MHEPIUU.

HaGnronenne nsMeHeHus: CKOPOCTH MPU B3aUMOJICHCTBUH TETI.
CpaBHeHHE Macc MO B3aUMOJICHCTBUIO TEIl.

CnoxxeHue cuj, HapaBJICHHBIX 1O OJHOW MPSMOM.

153.3.3.2. JIabopaTtopHbie pabOThI U OTIBITHI.

OnpeneneHue CKOPOCTH PABHOMEPHOTO JBIMXKEHMS (LIApHKa B KUAKOCTH,



MOJIETTH JIEKTPUIECKOTO aBTOMOOMJIS M TaK Jajee).

OnpeneneHue cpeaHE CKOPOCTH CKOJIbKEHUsI OpycKa WIM IIapuKa 1o
HAKJIOHHOM TJIOCKOCTH.

OHpe,ZIGJICHI/IC INIOTHOCTH TBCPAOI'O TCJIA.

OnbIThI, JEMOHCTPUPYIOIIHNE 3aBUCUMOCTh pacTsikeHHus (aedopMarium)
IPYKUHBI OT MPUIIOKEHHOM CHJIBI.

OnbIThI, AEMOHCTPUPYIONINE 3aBUCUMOCTb CUJIbI TPEHUSI CKOJIBXKEHHUS OT Beca
TeJa U XapakTepa CONMPUKACAIOIINXCS TOBEPXHOCTEM.

153.3.4. JlaBneHue TBEPIBIX TEJN, )KUJIKOCTEU U ra30B.

JlaBnenue. CriocoObl YMEHBIIICHUS W YBEJIIMUCHUS JaBieHus. JlaBieHue rasa.
3aBUCHUMOCTh JaBJICHUSA Ta3za OT oObema, Temmeparypbl. llepegaua mamieHuUs
TBEPABIMU TEJaMHU, KUJIKOCTIMU M Ta3amu. 3akoH [lackans. IIneBmarmueckue
MalllMHbl. 3aBUCUMOCTh JIABJICHUS MKUJIKOCTH OT IyOuHBI. [WIapocratnyeckuit
napagokc. Coobmiaromuecs cocyasl. [ uapaBnnyeckne MEXaHU3MBblI.

Atmocdepa 3emnn u armocdepHoe aaBieHue. lIpuumHBI cyliecTBOBaHUS
BO3AymHON oOomouku 3emau. OmnbiTt Toppuuennu. M3mepenue armocdepHoOro
JaBJICHUs. 3aBUCUMOCTbh aTMOC(EPHOr0 JAaBJIEHUSI OT BBICOTHI HaJl YPOBHEM MOPAI.
[Tpubops! 1151 u3MepeHus: arMocGEpPHOTo JaBICHUS.

JlelicTBHE KUJIKOCTH M Ta3a HA MOTPYKEHHOE B HUX TeJO. BuITankuBaromas
(apxumenona) cuna. 3akoH Apxumena. [InaBanue Ten. Bo3ayxomnaBanue.

153.3.4.1. IemoHcTpanumu.

3aBUCUMOCTbD JaBJICHUS ra3a OT TeMIEePaTyphl.
Ilepenada naBiieHHs )KUAKOCTBIO M Ta30M.
Coobmatomuecst COCy/IbI.

I'mppasnnyeckuii npecc.

[IposiBnenue nericTBUs aTMOC(EPHOTO TABICHHUS.

3aBUCUMOCTD BBITAJIKMBAIOINICH CHIIBI OT 00beMa MOTPY>KEHHOW YacTu Tejia U
IJIOTHOCTH KUJKOCTH.

PaBencTBo BLITEU'IKPIB&I-OH.I@I\/’I CHJIbI BECY BBITCCHCHHOU KHUIKOCTH.



VYcnoBue 1iaBaHus Tel: MJaBaHUE WU IIOT PYKCHUC TCJI B 3aBUCUMOCTU OT
COOTHOIICHUS MIIOTHOCTEH TejIa U KHNIKOCTH.

153.3.4.2. JTabopaTtopHbie pabOThI U OTIBITHI.

HCCJ’IGI[OB&HI/IG 3aBUCUMOCTH BCCa TCJIa B BOAC OT o0beMa HOFpY)KGHHOﬁ B
KUIKOCTh 4aCTH TCJIa.

OnpeneneHue BBITAIKUBAIOIIECH CHUJIBI, JEHCTBYIOIIEH HA TEIO0, MOTPYKEHHOE
B KUJKOCTb.

[IpoBepka HE3aBUCHUMOCTH BBITAJIKUBAIOIIEH CHJIbI, IEUCTBYIOLIEH HA TEIO B
JKUJKOCTH, OT MacChl TeJa.

OHBITLI, ACMOHCTPHUPYHOIIHC 3aBUCHUMOCTD BLITaJ'IKI/IBaIOIHeﬁ CHIJIBI,
I[GﬁCTBYIOIHGﬁ Ha TCJIO B X KHNIKOCTH, OT o0beMa HOI‘pY)KGHHOfI B JXMAKOCTBb 4aCTHU
TCJIa U OT IIJIOTHOCTH XXUAKOCTH.

KoHncTpyupoBanue apeoMerpa UM KOHCTPYMPOBAHHUE JIOJKH U OIpPENEIICHUE
€€ Ipy30MOAbEMHOCTH.

153.3.5. PaboTa 1 MOIIHOCTb. DHEPIHUsl.
Mexanunueckasi padbota. MOIIHOCTb.

[IpocThie MexaHW3MBI: pbI¥ar, OJOK, HaKJIOHHAs IUIOCKOCTh. [IpaBuio
paBHOBecusi pblyara. [IpuMeHeHHe TpaBWJIa pPaBHOBECUS phluara K OJIOKY.
"3onoroe npaBuio" Mexanuku. Koadgdumment nonesnoro aevictus (nanee - KI1/)
MPOCTHIX MEXaHU3MOB. [IpocThie MeXaHU3MBI B ObITY U TEXHUKE.

Mexannueckas oSHeprusa. KuHeTMyeckas M INOTEHUUAIbHAS  JHEPIUs.
[IpeBpalieHre OTHOTO BUIA MEXAaHWYECKOW DHEPTHM B IPYroil. 3aKOH COXPAHEHUS
DHEPIUU B MEXaHUKE.

153.3.5.1. JIemoHcTpamumu.
ITprMepbl TPOCTHIX MEXaHU3MOB.
153.3.5.2. JlabopaTopHbie pabOThI ¥ OIIBITHI.

Omnpenenenue pabOThl CUJIBI TPEHUSI MPU PABHOMEPHOM JIBUJKEHUHU Teia IO
TOPU30HTAIBHOU IIOBEPXHOCTH.

HccnenoBanue ycinoBHil paBHOBECHS pblyara.



N3mepenune KII/ HakIIOHHOM IIJIOCKOCTH.

I/ISY‘ICHI/IG 3aKOHa COXPAaHCHUA MEXaHUYECKOM OHCPI'UH.

153.4. Conepxxkanue o0yueHus B 8 Kiacce.
153.4.1. TenoBbI€ SIBICHUS.

OCHOBHBIE TIOJIOKEHUS MOJIEKYJISIPHO-KMHETUYECKOM TEOpUU CTPOEHUS
BeliecTsa. Macca W pasMepbl aTOMOB U MOJEKyA. ONBIThL, MOATBEPKIAIOIINE
OCHOBHBIE MOJIOKEHUS MOJIEKYISIPHO-KUHETHYECKON TEOPHUH.

Mopenu TBeproOro, JKHUAKOTO U Tra3000pa3HOrO COCTOSHUM BEIIECTBA.
Kpucrannuueckue u amopgusie Tena. OObsCHEHUE CBOMCTB Ia30B, KUAKOCTEH U
TBEPABIX TEI Ha OCHOBE IIOJOXEHUW MOJEKYIAPHO-KUHETUYECKOU TEOPUH.
CMmaunBaHME U KalWJUISIPHBIE SIBJIEHUA. TENI0BOE PACIIMPEHNUE U CHKATHE.

Temmneparypa. CBsi3p TeMmeparypbl CO CKOPOCTBIO TEIUIOBOTO JIBUYKECHUS
yacTull. BHyTtpeHHsisi sHeprus. CrnocoObl M3MEHEHHS BHYTPEHHEH HHEPrUu:
TeIuIonepeaada 151 COBEpLICHUE paboTHI. Bunsl TEIJIONEPENAYU:
TEILIONIPOBOIHOCTh, KOHBEKIIMS, U3IIyYCHHE.

KonmuuecTtBo TemnoTel. YienbHas TEIUIOEMKOCTh BelIecTBa. TemiooOMeH u
TEIJIOBOE paBHOBECHE. YpaBHEHUE TerioBoro Oamanca. [lmaBnenue wu
OTBEpPJICBAaHUE KPUCTAUIMUYECKUX BEIIECTB. VYAEJIbHAs TEIJIoTa TUIABJICHUS.
[TapooOpazoBanue u koHjaeHcauus. Mcnapenue. Kumenue. VYaenbHas TermyioTa
napooOpa3oBaHus. 3aBUCUMOCTb TEMIIEPATypbl KHUIIEHHA OT aTrMoc(hepHOro
JIaBJICHUSI.

BrnaxnocTts Bo3ayxa.
DHeprus TOIJIMBA. YielbHas TEeIUIOTa CTOpaHusl.

[Tpuntuner padotel TermoBeix aBurateneid KIIJ[ TemmoBoro aBuratesns.
TennoBble IBUTATENH U 3aIUTA OKPYXKAIOLIEH CPEIbI.

3aKOH COXpaHCHUS M MPEBPAIICHUS YHEPTUN B TEIJIOBBIX TPOIIeccax.
153.4.1.1. IemoHcTpamumu.
HabGmtonenue 6poyHOBCKOTO IBUKEHUS.

HaGmronenue auddys3un.



HaGmronenue siBneHnii CMauMBaHMsI ¥ KAWL PHBIX SIBJICHUH.
HabGmtonenue TenaioBoro pacimmpeHus Tel.

HN3meHeHue HaBJICHUA Ta3a IIpU HU3MCHCHUU o0beMa M Harp€BaHu HWJIN
OXJIAXKJICHUH.

[TpaBuiia uaMepeHus TeMneparyphl.

Buae! Termonepenaun.

OxnaxkieHne Ipy COBEPUICHUH PabOTHI.

Harpeanue npu coBepiiieHH paOOThl BHEITHUMH CHJIAMH.
CpaBHEHHE TEIUIOEMKOCTEN pa3IMYHBIX BEIIECTB.

HaGnronenue kurnenus.

HaGnronenue nocTossHCTBa TeMIIepaTyphbl IIPH TIaBJICHUU.

Mopenu TErIoBbIX JBUTATEIICH.

153.4.1.2. JTabopaTtopHbie pabOThI U OTIBITHI.

OnbITEI IO OOHAPYKEHUIO JEHCTBUS CUJI MOJIEKYJISIPHOTO MPUTSIKEHMUS.
OMnbITHI O BRIPAIIMBAHUIO KPUCTAJIJIOB TOBAPEHHOM COJIU UJTK caxapa.

OnbITel 1O HAOMIOACHUIO TEIJIOBOIO PACIIMPEHUS] Ta30B, >KUIKOCTEH U
TBEPIBIX TEIL.

Omnpenenenue AaBICHUs BO3AyXa B OaJIOHE HITIPUIIA.

OnbITHl, AEMOHCTPUPYIOIINE 3aBUCUMOCTD JIaBJICHUS BO3/lyXa OT €ro oobemMa
Y HarpeBaHUsI WM OXJIAK]ICHUS.

[IpoBepka rumnoTe3bl JIMHEHHON 3aBUCUMOCTH JIJIMHBI CTOJIOMKA >KUAKOCTH B
TEPMOMETPUYECKON TPYOKE OT TEMITEPATYPHI.

HaGmronenne wu3MeHeHUsT BHYTPEHHEW DSHEPruM Tela B  pe3yibrare
TEeIIonepeadu U paboThl BHEIITHUX CHIL.

HccnenoBanue sBieHUs TEII00OMEHa MPY CMEIIMBAHUM XOJIOAHOM U ropsyeit
BOJIBL.



Onpez{eneHHe KOJIMYCCTBA TCIJIOTBI, IOJIYYCHHOT'O BOI[Oﬁ Inpu TEI000MEHE C
HarpCTbiM MCTAJNIMYCCKHUM TUJINHIPOM.

Omnpenenenre yneabHON TETUIOEMKOCTH BEIIECTBA.
HccnenoBanue mporiecca nCnapeHusl.
Omnpenenenre OTHOCUTENBFHOM BIAXKHOCTH BO3/AyXa.
Omnpenenenue yneabHON TEIUIOTHI TIABJICHHUS JIbA.
153.4.2. DnekTpu4ecKre 1 MarHUTHBIEC SIBJICHUS.

Onextpuzauus Tena. J[Ba poma 3NeKTpUYECKUX 3apsaoB. BzammopeiicTBue
3apsOKEHHBIX  Tell.  3akoH KynoHa (3aBUCHMOCTh  CWIJIBI  B3aMMOJICHCTBUSA
3apsHKEHHBIX TEJ OT BETMYMHBI 3aPSI0B U PACCTOSTHUS MEXKTY TEIaMu).

Onekrpuueckoe nosie. HampspkeHHOCTh anekTpuyeckoro mons. [lpuHuoun
CYNEPHO3UIINU PIECKTPUUECKUX TT0JIeH (Ha KaueCTBEHHOM yYPOBHE).

Hocutenu snextpuyeckux 3apsaoB. DIEMEHTAPHBIN JJEKTPUYECKHUM 3apsii.
Crpoenne aroma. IIpOoBOOHMKM W JHUANEKTPUKU. 3AaKOH  COXPAaHEHUS
IIEKTPUYECKOTO 3apsija.

ONEeKTPUUECKU TOK. YCIOBHSI CYIIECTBOBAHHUS DJCKTPUUYECKOTO TOKA.
M CTOYHUKN TIOCTOSHHOTO TOKa. JIeMCTBUS DIIEKTPUUECKOTO TOKa (TEIIOBOE,
XHMHYECKOE, MArHUTHOE). DNEKTPUUYECKUN TOK B KUJKOCTSIX U ra3zax.

Onekrpuueckas nenb. Cuna  TOKa.  DJEKTPUYECKOE  HANPSKEHUE.
ComnpoTuBieHrne NPOBOJHUKA. YIEIBHOE CONPOTHBIEHME BemecTBa. 3akoH Oma
g ydactka uenu. IlocnenoBarenpHOE W MapajuieNbHOE  COCAMHEHME
MPOBOHUKOB.

PaGora u MoOIIHOCTH dJeKTpuUYeckoro Toka. 3akoH Jxoymns-JleHma.
DNEeKTpUYECKUE LETU U MOTPEOUTETN dEKTPUIECKON dHeprun B ObITy. KopoTkoe
3aMbIKaHUE.

ITocTtossHHBIE MarauThl. B3auMoaencTBe NOCTOSIHHBIX MAarHUTOB. MarHuTHoe
nose. MarautHoe mojie 3eMJIM M €ro 3HaueHue I KU3HM Ha 3emie. OImbIT
Opcrena. MarHuTHOE MoJie AIEKTPUUECKOTro ToKa. [[pruMeHeHne 3IeKTpOMarHuToB
B TexHUKe. JlelicTBM€ MAarHUTHOTO TIOJsi HA TMPOBOJHUK C  TOKOM.
DnekTpoABUTaTeNlb MOCTOSIHHOTO TOKa. lcnonb3oBaHHWE >IEKTpOABUTATENECH B
TEXHUYECKUX YCTPOMCTBAX U HA TPAHCTIOPTE.



Oneitel @apazes. SIBieHHe 3M€KTPOMArHUTHON MHAYKUuU. [IpaBuino JleHua.
DNEeKTPOreHeparop. CriocoOsl IIOJIyYEHUS NIEKTPUYECKON DHEPTUU.
ONEeKTPOCTAaHIIMN Ha BO30OHOBIISIEMBIX HCTOYHUKAX SHEPTHH.

153.4.2.1. JlemoHcTpaumu.

DneKkTpu3aus Tel.

JIBa pona aNeKTpUYECKUX 3apsI0B U B3aUMOJICCTBUE 3aPSIKEHHBIX TEJL.
YCTPOUCTBO M IEUCTBUE IIEKTPOCKOIIA.
DIEKTPOCTATUYECKAs HHAYKIIHS.

3aKOH COXpAHEHUSI JICKTPUUECKHUX 3aPsJI0B.

[IpoBOAHUKH U AUATIEKTPUKH.

MopaennpoBaHUE CHIIOBBIX JJUHUHN AJICKTPUYECKOTO TTOJIS.

M cTOUHMKH MOCTOSHHOTO TOKA.

JIelicTBUS ANEKTPUUYECKOTO TOKA.

DIIEKTPUUYECKHUI TOK B JKUIKOCTH.

["a30BbIii pa3ps.

N3mepenne cuiibl TOKa aMIepMeTpoM.

N3mepenne 3eKTpruIeCKOro HalpsiKEHUST BOJIBTMETPOM.
Peocrar n marazud conpoTUBICHUM.

B3anMonaencTBre NOCTOSSHHBIX MAarHUTOB.

MopenupoBaHre€ HEBO3MOKHOCTH PA3JEICHUS MTOJTOCOB MAarHUTa.
MopenupoBaHHE€ MAarHUTHBIX MOJIENA MOCTOSIHHBIX MAarHUTOB.
OnbIT Dpcrena.

MarauTHoOE 1oJjie ToKa. IJIEKTPOMarHur.

JlelicTBHE MarHUTHOTO ITOJISI HA MPOBOJHUK C TOKOM.

3J’ICKTpOI[BI/IFaTeHB IIOCTOAHHOI'O TOKA.



UccnenoBanue siBAEHUS 3IEKTPOMArHUTHON UHYKIIUH.
Onbitel Dapajnes.

3aBHCUMOCTH HallpaBJICHUA HWHAYKOHUOHHOIO TOKa OT YCJIOBHﬁ €ro
BO3HHMKHOBCHM:I.

DNeKTporeHepaTrop NOCTOTHHOTO TOKA.
153.4.2.2. JTabopaTtopHbie pabOThI U OTIBITHI.

OnpiTel 1O  HAOMIONEHUIO DIEKTPU3alMU Tel HUHAYKUHEH W Tpu
CONPUKOCHOBEHHUH.

I/ICCJ'IGIIOBaHI/IC IIGIZCTBHH QIICKTPHUYCCKOIO IIOJII Ha IIPOBOIHUMKH H
AUBJICKTPHUKH.

COopka u npoBepka pabOThI AMEKTPUUECKON 1IEMH MTOCTOSHHOTO TOKA.
N3mepenue u peryinupoBaHue CUIIbl TOKA.
N3mepenue u perynmupoBaHue HaMPsKEHUS.

HccnenoBaHue 3aBUCMMOCTH CHJIBI TOKa, HAYIIEr0 4Yepe3 pe3ucTop, OT
COIIPOTUBIICHHS PE3UCTOPA M HAIIPSDKEHUS Ha PE3UCTOPE.

OHBITI)I, ACMOHCTPHUPYIOIIHNEC 3aBUCHUMOCTB JSJICKTPHUYCCKOIO COIIPOTHBIICHUA
IIPOBOAHUKA OT €I'0 JJIMHBI, INIOITAAX ITOIICPCYHOI'0 CCUYCHUA U MaTCpHalia.

IIpoBepka mpaBuiIa CIOXKEHHUS HANOPSHKEHUM NOpPU  MOCIEA0BATEILHOM
COEMHEHUU JIBYX PE3UCTOPOB.

[TpoBepka mpaBuiaa IS CHJIBI TOKa TMPH MapalICIbBHOM COCIMHEHUU
PE3UCTOPOB.

OmnpeneneHne paboThI MIEKTPUISCKOTO TOKA, HIIYIIETO Yepe3 Pe3UCTOpP.
OnpenereHrne MOITHOCTH AIEKTPUICCKOTO TOKA, BRIICICMON Ha PE3UCTOPE.

HccnenoBanne 3aBUCHUMOCTH CHJIbI TOKA, HIYLIETO YEpe3 JIAMIIOYKY, OT
HaIpsSHKEHUS HA HEW.

Onpenenenune KIIJ[ HarpeBareis.

HCCJ’IG,Z[OB&HI/IG MAarduTHOIO BSaHMOHCﬁCTBHH ITOCTOAHHBIX MAarHUTOB.



I/I3yquHe MArdivuTHOIO ITOJIAA MMOCTOAHHBIX MAIrHUTOB IIPU HX O6’[>€I[I/IHCHI/II/I u
Pa3aCiICHUN.

HCCJ’IGI[OB&HI/IG HeﬁCTBHH QJICKTPUYICCKOTO TOKa HA MArHUTHYIO CTPCIIKY.

OHLITI)I, ACMOHCTPHUPYIOHINC 3aBUCUMOCTDb CHIIbI BSaHMOHeﬁCTBHH KaTylIKHu C
TOKOM M MAartuTa OT CHJIbI TOKa M HAIIPpaBJICHHA TOKAd B KATYIIKC.

N3yueHnne nericTBUS MATHUTHOTO I10JIS HA TPOBOJHUK C TOKOM.
KoHcTpynpoBanue 1 n3ydeHue padoThl 3JIEKTPOIBUTaTENS.
N3mepenune KII/ anekTpoaBurareabHON yCTaHOBKH.

OnpITEl 1O HCCICOAOBAHHUIO  SIBJICHUA BHGKTpOMaFHI/ITHOﬁ HHAYKIOHUH:
HCCICOA0BAaHHUC W3MEHEHUM 3HAYCHUS U HaIIpaBJICHUA HHAYKOHNOHHOI'O TOKA.

153.5. Conepxxkanue o0yuenus B 9 Kiacce.
153.5.1. Mexanuyeckue sIBJICHUS.

Mexannueckoe JnBWKeHME. MarepuanpHag Touka. (Cucrtema  OTcYeTa.
OTHOCHUTENIBHOCTh MEXAHUYECKOTO JBWKECHUS. PaBHOMEpHOE NPSMOJMHENHOE
nBUxeHue. HepaBHOMepHOe mpsAMoiMHENHHOE ABMKeHue. CpeHsass U MTHOBEHHas
CKOPOCTb T€JIa TPU HEPABHOMEPHOM JBUKECHUHU.

VYckopenne. PaBHOyCKOpeHHOE MpsMoJMHEHHoe aBuxkeHHe. (CBoOogHOE
nagenue. OnbeITel [ anuies.

PaBHOMepHOE nBH>KEeHHE TIO OKpyx)HOCTH. Ilepuon m 4dacrtora oOpaieHus.
JIlunelHas u yroBas CKOpOCTH. LIEeHTpOCTpEMUTENBHOE YCKOPEHUE.

ITepsoiit 3akoH Herorona. Bropou 3axkoH Herorona. Tperuii 3akoH HproToHa.
[IpyHIMN CyIIEpIIO3ULIUHU CHUIL.

Cuna ynpyroctu. 3akoH ['yka. Cuna TpeHus: cujia TPEHUS! CKOJIbXKEHUS, CUjia
TPEHUSI OKOs1, APYTUE BUJIBI TPEHUSI.

Cunma TSHKECTH U 3aKOH BCEMHUPHOTO TITOTCHHs. YCKOpPEHHE CBOOOIHOTO
nanenus. JBwxenue miuaHer Bokpyr Connna. IlepBas kocmuueckas CKOPOCTb.
HesecoMoCTh 1 mieperpysku.

PaBHOBecue marepuanbHOM TOUKHU. AOCONIOTHO TBepioe Teno. PaBHoBecue
TBEPAOTO TeNa C 3aKPEIUIEHHOM OChIO BpamieHust. MoMeHT cuiibl. LIeHTp TsxecTH.



Nmnynec tena. M3menenne ummynbea. MMimynbe cuibl. 3aKOH COXpaHEHUs
UMITyJbCa. PEakTUBHOE IBU)KEHHE.

Mexannueckass pabota U MOIIHOCTb. PaboTa cuil TsDKECTH, YNPYroOCTH,
TpeHust. CBsi3b 3Heprun u padotsl. [loTeHnManpHas sHeprus Tesna, MOJHATOro Hajl
ITOBEPXHOCTHIO 3eMiH. [loTeHIManpHas 3Heprus cxaron npykuHsl. Kunernueckas
sHeprud. TeopeMa 0 KMHETUYECKON 3HEPruu. 3aKOH COXPAHEHHUS MEXaHHYECKON
DHEPI'UH.

153.5.1.1. JlemoHCcTpanuy.

Ha6JHOI[€HI/Ie MCXaHHUYCCKOI'O MOBHIKCHHA TCJIa OTHOCHUTCIIBHO PA3HBIX TCII
OTCUCTa.

CpaBHCHI/IG HYTeﬁ )51 TpaeKTOpI/Iﬁ ABMOKCHHA OJHOI'O M TOro KCE TCJla
OTHOCHUTCIIBHO PAa3HLIX TCJI OTCUCTA.

N3Mepenune CKOpoCTH U YCKOPEHUS MPSIMOITMHEUHOTO JBHKCHUS.
HccnenoBanne npu3HAKOB PaBHOYCKOPEHHOTO JBHXKEHUS.
HaOmtonenue ABU>keHUs Teja Mo OKPYKHOCTH.

HaGnronenne MexaHMYECKUX SIBJICHUHM, MPOUCXONAIIMX B CHUCTEME OTCuUeTa
"Tenexka" nOpu €€ PaBHOMEPHOM M YCKOPEHHOM JIBUKEHUU OTHOCHUTEIBHO
KaOuHeTa (QU3UKHU.

3aBUCUMOCTb YCKOPEHHUS TEIA OT MACChI TEJIa M ICUCTBYIOIIEH HA HETO CUJIBI.
HaOmntonenue paBeHCTBa CUIT PU B3aUMOJCHCTBUU TE.

N3MmeneHue Beca Tena rnpu yCKOPEHHOM JIBUKCHUU.

Ilepenaya nmnynbca Ipu B3aMMOIEUCTBUU TeEI.

[IpeoOpazoBanus SHEPTUN TIPU B3AUMOICHCTBUU TE.

CoxpaHeHue UMITyJIbca IPU HEYNPYTOM B3aUMOJICHCTBUH.

CoxpaHeHre UMITyJbCa MTPU a0COTIOTHO YIIPYTOM B3aMOJICHCTBUMU.
HaGnronenue peakTHBHOTO JIBHYKCHHSI.

COXpaHCHI/Ie MEXaHUYECKOM SHCPIruu 1npu CBO6OI[HOM maacHuH.



CoxpaHeHue MEXaHUYECKOM PHEPTruM MpU ABWKEHUM TeNa MOJ JACHCTBHEM
MIPYKUHBI.

153.5.1.2. JTabopaTtopHbie pabOThI U OTIBITHI.

KonctpyupoBanue Tpakra i pa3roHa H JajJbHEHIIEr0o paBHOMEPHOIO
JIBVKCHUS IIAPUKA WU TEJICXKKHU.

Omnpenenenue cpeaHeil CKOPOCTU CKOJIbXKEHUs OpyCKa UITH ABMXKEHUS [IapuKa
10 HAKJIOHHOM IIJIOCKOCTH.

Omnpenenenne yCKOpeHUs Tella TpPU PABHOYCKOPEHHOM JIBMKCHUHU TIO
HAKJIOHHOW TJIOCKOCTH.

I/ICCJ'IGIIOBaHI/Ie 3aBUCHUMOCTH IIYTH OT BPCMCHH IIpU PABHOYCKOPCHHOM
JABHKXCHHNHN 0e3 HayaJIbHOM CKOPOCTH.

[IpoBepka rumnoTe3bl: €Ciy MpU PaBHOYCKOPEHHOM JBMKEHUHU 0€3 HaYaIbHOU
CKOPOCTH IIyTM OTHOCSTCA KaK psAJ HEYETHBIX YHUCEI, TO COOTBETCTBYIOIIME
IIPOMEKYTKH BPEMEHHU OJJMHAKOBBI.

I/ICCJ'ICI[OBaHI/IC 3aBUCUMOCTH  CWJIbI TPCHHUA  CKOJIBXKCHHA  OT  CHJIBI
HOPMAJIbHOI'O JaBJICHUAI.

Omnpenenenue ko3P puimeHTa TPEHUS CKOIbKECHHUS.
OmnpeneneHue KeCTKOCTH MPY>KUHBI.

Onpenenenue pabOThl CUJIBI TPEHUS MPU PAaBHOMEPHOM JBHKEHUHU Tejla IO
TOPU30HTAIBHON MOBEPXHOCTH.

Onpenenenne  paboThl  CWJIBI  YOPYTOCTH IpU  HOIBEME TIpy3a C
MCIOJIb30BAHUEM HEMOABUKHOTO U MOABMXKHOTO OJIOKOB.

N3ydeHune 3akoHa COXpaHEHUS SHEPTHH.
153.5.2. Mexanudeckue KoJjicOaHUs ¥ BOJIHBI.

KonebarenbHoe aBmxeHre. OCHOBHbBIE XapaKTEPUCTUKU KOJICOAHUI: MEepUOI,
4acToTa, aMIUIMTya. MareMaTnyecKkuid U NpPYKUHHBIM MasTHUKU. [IpeBpamenne
HHEPrUu MpH KoaeOaTeIbHOM JIBUKEHUU.

3aryxaromiue KOJIEOaHHUSI. BriHyX1eHHbBIE KOJIEOaHUSL. Peszonanc.
Mexanudyeckue BonHbl. CBolcTBa MexaHWYeckuX BoJIH. [IpomonbHble U



nonepeuHbie  BOJHBI. J[JIMHA BOJHBI U CKOPOCTh €€ PpacHpoOCTpaHEHUS.
Mexanuueckue BOJHBI B TBEPJIOM TeJl€, CEHCMUYECKHUE BOJTHBI.

3Byk. I'poMKkoCTh 3Byka M BbicOTa ToHA. OTpaxkeHue 3Byka. MHbpaszByk u
YABTPA3BYK.

153.5.2.1. JlemoHcTpanuu.

HaGnronenne koneOaHWili TEX IO JIEUCTBUEM CWJIBI TAXKECTA W CHJIBI
YIOPYTOCTH.

HaGmonenue xonebanuii rpy3a Ha HUTH U Ha MIPYKUHE.

HabmnroneHne BbIHYXIEHHBIX KOJeOaHUM 1 pe30HaHca.

Pacnipoctpanenue npoAoabHbIX U MONEPEUHBIX BOJIH (HA MOJIEIH).
HabmroneHne 3aBUCHMOCTH BBICOTHI 3ByKa OT YaCTOTHI.

AKYyCTHUYECKHUM PE30HAHC.

153.5.2.2. JlaGopaTtopHbie pabOThI U OTIBITHI.

Omnpenenenre 9acTOTHl U MEPHOAA KOJIeOaHW MaTeMaTHIECKOTO MasiTHUKA.
Onpenenenue 4acToThl U EpUOJA KOJIEOAHHM MPYKUHHOTO MasiTHUKA.

I/ICCJ'IGILOBaHI/Ie 3aBUCHUMOCTH IICpHOIa KoJIcOaHu I IIOABCIICHHOI'O K HHUTHU
Irpy3a OT JJIMHBI HUTH.

WccnenoBanne 3aBUCUMOCTH MEepUo/ia KoieOaHU MPYKUHHOTO MasSTHHKA OT
MAacchl rpy3a.

[TpoBepka HE3aBUCUMOCTH TIEpHO/ia KOJIeOaHM Tpy3a, MOABEIIEHHOTO K HUTH,
OT Macchl rpysa.

OnbITHl, JEMOHCTPUPYIONIME 3aBUCUMOCTh MEPHOAA KOIEOAHUM MPY>KUHHOTO
MasATHUKA OT MacCChl IPy3a U KECTKOCTU NPYKUHBI.

N3mepenne yckopeHus CBOOOTHOTO MaICHMUS.
153.5.3. DneKTpOMarHuTHOE MOJIE U JIEKTPOMATrHUTHBIEC BOJTHBI.

DJEKTpOMAarHUTHOE  MoJe.  ODJIEeKTpOMarHuTHele  BoiHbL.  CBolicTBa
ANIEKTPOMAarHUTHbIX BOJNH. [llkama saexTpoMarHUTHBIX BOJIH. Mcnonb3oBaHue



SJICKTPOMATIrHUTHBIX BOJIH IJIA COTOBOM CBSI3M.

SHCKTPOMaFHHTHaSI Inmpupoaa CBCTaA. CKOpOCTI) cBeTa. BojgHOBBIE CBOMCTBaA
CBCTa.

153.5.3.1. JIemoHcTpamumu.

CBoOIiCTBa IEKTPOMArHUTHBIX BOJIH.
BoaHoBBIE CBOMCTBA CBETA.

153.5.3.2. JTabopaTtopHbie pabOThI U OTIBITHI.

N3ydeHne CBOWCTB AIEKTPOMArHUTHBIX BOJH C IOMOINBIO MOOHIBHOTO
tenedona.

153.5.4. CBeTOBBIE ABJICHUS.

JlyueBas MOJIEJIb CBeETa. Hctounuku CBeETa. [IpssmonnHeliHOE
pacnpocTtpanenue ceera. 3armenus ConHua u Jlynsl. Otpakenue cBeta. [lmockoe
3epKaJio. 3aKOH OTPaXEHUsI CBETA.

[Ipenomnenne cBera. 3akoH mpenomiieHUs cBera. llomHOe BHYTpeHHEE
OTpakeHHe cBeTa. VCrnonb30BaHWE TIOJHOTO BHYTPEHHEro OTPaXEHHsS B
ONTHYECKUX CBETOBOJIAX.

Jlunza. Xom sydedt B nwmH3e. OmnTuyeckas cuctema doToamnmnapara,
MHKpPOCKOIIa M TeJjeckona. lia3 kKak omnrudeckas cucreMa. bim3opykocTs u
JaJIbHO30PKOCTb.

Paznoxkenne Oenoro cBeta B crnekrp. OmnbiTel HbtoTona. CroxxeHue
CIIEKTPAJIbHBIX 1IBETOB. /ucnepcus ceera.

153.5.4.1. lemoHcTpamumu.

[IpsiMonuHeHOE PacpOCTPAHEHHE CBETA.

OTtpaxeHue cBeTa.

[Tony4yenune n300paxxeHnil B TUIOCKOM, BOTHYTOM U BBIMTYKJIOM 3€pKajiaX.
[Ipenomiienue cBera.

OnTHuuecKuii CBETOBO/I.



Xon mydeil B coOuparoiieit InH3e.

XoJ JIydeu B pacCEUBAIOIIECH JINH3E.

[TonyueHnne n300pa’keHHI C TOMOIIBIO JIMH3.

[TpuHMn necTBus GoToarapara, MUKPOCKONA M TEJIECKOTA.
Mogaens masa.

Paznoxxenne 6e10ro cBeTa B CIIEKT).

[TonyueHnue 6em0ro CBETa MPHU CIOKEHUHU CBETA PA3HBIX LIBETOB.
153.5.4.2. JTaGopaTtopHble pabOThI U OTIBITHI.

I/ICCJ'IGIIOBaHI/IC 3daBUCHUMOCTHU YyITIa OTpaKCHHA CBCTOBOIO Jy4da OT YIJIa
IaacHu:.

I/I3yquHe XapPaKTCPUCTUK I/I306pa)K€HI/IH npcaMeTa B INIOCKOM 3CpPKaJIC.

HccnenoBanue 3aBUCUMOCTH yIVIa MPEJIOMIIEHHS] CBETOBOIO Jyda OT yIJia
MaJICHUS Ha TPAHUILE "'BO3AYX-CTEKIIO".

[Tonyuenne n300paskeHUl C TOMOIIBbIO COOMPAIONIEH JTUH3HI.

Onpenenenue (POKYCHOTO pacCTOSHUS M ONTHYECKON CHUJIBI cOOUparomieit
JINH3BI.

OnBITH TIO PA3JIOKEHUIO OEJI0T0 CBETa B CHEKTP.

OnbITEl 1O BOCHPUATHIO I[BETa MPEIMETOB NpU HX HAONIOACHUM Yepe3
L[BETOBbIE (PUIIBTPHI.

153.5.5. KBaHTOBBIE SIBJICHUS.

Omneitel Pezepdopaa u nnanerapHas monenb aroma. Monens aroma bopa.
Hcnyckanue u nornouieHue ceera aroMmoM. KBaHThI. JIMHENYaThIe CIEKTPHI.

PamnoaktuBHOCTh. Anbda-, 6eTa- U ramma-uznydeHusi. CTpoeHrne aToMHOTO
anpa. Hyknonnas w™ogens aromHoro sapa. HM3zorombel.  PaguoaktuBHBIE
npeBpauieHus. llepron nomypacnaga aToMHbIX SAED.

SAnepHble peakuuu. 3aKOHbBI COXPAHEHUS 3apsiIOBOIO M MAaCCOBOIO YHCEN.
OHeprus cBsA3M aTOMHBIX siaep. CBsA3b Macchl U dHepruu. Peakuuum cuHTe3a u



nenenus siaep. Ucrounuku sueprun CosiHIA U 3BE3I.

H,Z[CpHaH OHCPICTHKA. J_IeﬁCTBI/I}I PadIOAKTHBHBIX I/ISJ]y‘{eHI/Iﬁ Ha JKHBBIC
OpraHU3MBI.

153.5.5.1. JlemoHcTpamumu.

CHexTpbl U3ITydCHHSI U TTOTJIOMICHUS.

CrexTpbl pa3IMdHbIX TA30B.

Cnextp BOmOpoIA.

HaOmtonenue TpexoB B kamepe BuiibcoHa.

Pabota cueTyrika HOHU3UPYIOIIUX U3Ty4EHUN.

Peructpatiust u3nydeHus NpupoaHbIX MUHEPAJIOB U MTPOAYKTOB.
153.5.5.2. JlaGoparopHbie pabOThI U OTBITHI.

HaGmronenne CrlonTHeIX U THHEHYAThIX CIIEKTPOB U3TyUCHHUS.

HccnenoBanne TPEKOB: M3MEPEHUE DHEPTUU YACTHUIBI MO TOPMO3HOMY IyTH
(o dotorpadusm).

H3MepeHue paaroakTUBHOTO (poHa.
153.5.6. IloBroputensHO-00001IAI0IINNA MOTYT.

[ToBTOpUTETHLHO-00001AOLTINI MOAYIIb IPEAHA3HAYEH AJISl CUCTEMaTH3alluu 1
0000LIEeHHS TPEAMETHOTO COJACPKAHUS U OMbITA ACSTEIbHOCTH, MPUOOPETEHHOTO
IpU U3YYEHUH BCETO Kypca (DU3MKH, a TaKXKe 1 MOArOTOBKM K OCHOBHOMY
rOCy/IapCTBEHHOMY JK3aMeHY Mo (pu3uke i OO0y4yaroluXcs, BBIOPABIIUX ASTOT
y4eOHBII NpeIMET.

[Ipy m3yyeHnn DAHHOTO MOIYJA PEAM3YIOTCS U CUCTEMATHU3UPYIOTCS BUJIBI
JeSITEIbBHOCTH, HA OCHOBE KOTOPBIX 00€CIEeUNBAETCs JOCTUKEHHUE MPEAMETHBIX U
METAaNpeAMETHbIX  IJIAHUPYEMbIX  pe3yibTaToB  oOydeHus, (Gopmupyercs
€CTECTBEHHO-HAay4YHasi TPaMOTHOCTb: OCBOEHHE HAyYHBIX METOIOB MCCIIEIOBAHMS
SBJICHUI TPUPOJABI M TEXHHUKH, OBIAJCHHE YMEHUSMU OOBACHATH (U3NUYECKUE
ABJIICHUSI, TPUMEHSAS TOJyYEHHbIE 3HAHMS, pEIIaTh 3aJadd, B TOM YHCIIE
KAYECTBEHHBIE U SKCIIEPUMEHTAJIBHBIE.

HpI/IHHI/IHI/IaHBHO I[CSITCJ'IBHOCTHHﬁ XapaKTep JAaHHOI'0O MOAYJIIA PCAIU3YETCA 3a



C4eCT TOIO, 4YTO 06yqa101unec;1 BBIIIOJIHATOT 3aJIaHHsA, B KOTOPBIX UM IIPCJIaracTcs:

Ha OCHOBC IIOJIYUYCHHBIX 3HAHUU pacCiio3HaBaTb MW HAYYHO OOBSICHATH
(1)I/ISI/I‘ICCKI/IC SBJICHHS B Oprmammeﬁ IIpupoac u HOBCGI[HGBHOﬁ KHN3HH,

HCIIOJIb30BATh HAYYHBIC MCTOAbI MCCICAOBAHUA (1)I/ISI/ILICCKI/IX HBHCHHﬁ, B TOM
YUCJIC IJI1 ITPOBEPKHU T'MITOTE3 U ITOJYUICHUA TCOPCTUICCKNX BBIBOJOB,

OOBACHATh HAyYHBIE OCHOBBI HAWOOJIEE BAXKHBIX JOCTHKECHUN COBPEMEHHBIX
TEXHOJIOTUH, HapUMEP, MPAKTUYECKOTO HCIOJIb30BAHUS PA3JIMYHBIX UCTOYHUKOB
SHEPrUM Ha OCHOBE 3aKOHA IMPEBPAILCHUSI U COXPAHEHUSI BCEX M3BECTHBIX BUOB
SHEPIUH.

Kaxnmas w3 TeM JaHHOTO MOJYIS  BKJIIOYAET  AKCIEPUMEHTAIbHOE
uccienoBanue 0000maronero xapakrepa. Moaylb 3aBeplIaeTcsi NpOBEICHUEM
JIMarHOCTUYECKOU U OLIEHOYHOM pabOoThI 32 KypC OCHOBHOT'O 00I11eT0 00pa30BaHUsI.

153.6. Ilnanupyembie pe3y/abTarbl 0CBOCHUSA (pU3HKH (0a30BbIH YPOBEHD)
HA YPOBHE OCHOBHOI0 001ero 00pa3oBaHusl.

153.6.1. M3yuenue ¢(u3uku Ha YpPOBHE OCHOBHOTO OOIIETo 0Opa3zoBaHUs
HaIlpaBJI€HO HA JOCTUXKEHUE JIMYHOCTHBIX, METANPEAMETHBIX M MPEIMETHBIX
00pa30BaTeNIbHBIX PE3YJIbTATOB.

153.6.2. B pesynbrare uzydeHus (U3MKM HA YPOBHE OCHOBHOIO OOIIIETO
oOpazoBaHusi y oOyuaromierocs OyayT cHOpMUPOBAHBI CIAEAYIOIIUE JTUYHOCTHBIC
pE3yabTATHI B YaCTH:

1) maTproTHYECKOro BOCIUTAHUS:

MPOSIBIIEHUE MHTEPECca K UCTOPUU U COBPEMEHHOMY COCTOSHHIO POCCHICKOM
buznyecKoi HayKu;

IIEHHOCTHOE OTHOIICHHE K JIOCTHKEHUSM POCCUNUCKUX YUEHBIX-(PU3HUKOB;
2) rpa’XJaHCKOTO U JyXOBHO-HPAaBCTBEHHOTO BOCIIUTAHUS:

TOTOBHOCTh K aKTUBHOMY YYaCTHIO B OOCY>KJI€HUHU 00IIECTBEHHO-3HAYMMBIX U
ATUYECKUX MPOOJEM, CBA3AHHBIX C MPAKTUYECKUM IMPUMEHEHHUEM JOCTHXKEHUN
busuky;

OCO3HaHWE BAXHOCTH MOPAITBHO-ITUYECKHX MPHHIUIOB B JEATEIBHOCTH
yUYEHOT0;



3) 3CTETUYECKOTO BOCITUTAHUS:

BOCIIpUATHC JSCTCTHYCCKUX Ka4YCCTB (I)HSH‘IE?CKOﬁ HayKu: €C TapMOHHUYHOI'O
IMOCTPOCHHUA, CTPOIroCTH, TOYHOCTH, TAKOHUYIHOCTH,

4) IHCHHOCTHU HAYYHOT'O ITO3HAHUA:

OCO3HAHME IIEHHOCTH (U3MUECKOM HayKd KaKk MOIIHOTO HWHCTPYMEHTA
IIO3HAHUS MHUpPA, OCHOBBI PA3BUTUA TEXHOJIOTMM, Ba)KHEHIIEH COCTAaBIIAIOLIEH
KYJIBTYPBI;

pa3BUTHE HAy4yHOU JIO0003HATENBHOCTH, HWHTEpPECa K HMCCIEA0BATEIbCKOM
JEATEIIbHOCTH;

5) dhopmupoBaHUs KyJIbTYPHI 310POBbSI U IMOLIMOHATILHOTO OJIAromoIyYus:

OCO3HAHUE IIEHHOCTH 0Oe30macHoro o0pa3a JKH3HKU B COBPEMEHHOM
TEXHOJIOTUYECKOM MHUPE, BaXXHOCTHM MpaBUil O€30MaCHOrO TOBEACHUSA Ha
TPaHCIIOPTE, Ha JOpOrax, C OHIIEKTPUYECKUM M TEIUIOBBIM OOOpYyIOBaHUEM B
JIOMAIIHUX YCIIOBUSIX;

c(hopMHUPOBAHHOCTH HaBbIKa pedieKcuu, MpU3HAHKE CBOETO MpaBa Ha OIIUOKY
Y TaKOI'0 XK€ MpaBa y IPyroro 4YeJI0BeKa;

6) TPYZIOBOTO BOCITUTAHUS:

7) aKTUBHOE y4yaCTHE B PEIICHHWU MPAKTUYECKUX 3a4a4 (B paMKax CEMbH,
o0pa3oBaTeNIbHOM  OpraHU3allMM, HACEJNEHHOTO IMYHKTa, pPOJHOIO  Kpas)
TEXHOJIOTUYECKON M COIMATIbHOW HAMpaBIEHHOCTH, TPEOYIOIIMX B TOM YHCIE U
(bU3NYECKUX 3HAHU;

MHTEPEC K MPAKTHICCKOMY U3YUYCHHIO TTpodeccuii, CBI3aHHBIX ¢ (PU3NKOIA;
8) PKOJIOTMYECKOTO BOCITUTAHUS:

OpUCHTAlUsI Ha TMPUMEHEHUE (UIMUCCKUX 3HAHWM IS PEIICHUs 3aaa4d B
o0nacTl OKpYXKaloImIe Ccpeapl, TUIAHUPOBAHUS TIOCTYNIKOB U OIICHKH UX
BO3MOXXHBIX MOCJIEACTBUM ISl OKPYKAIOIIEH CPEbI;

OCO3HAHME MI00AJBHOTO XapakTepa HKOJIOTMUECKHX MpoOJieM M MyTed ux
pelieHus;

9) amanTanuu K U3MEHSIONAMCS YCIIOBUSIM COITMATILHON U IPUPOTHOMN CPEJIbL:



HOTpe6HOCTb BO BSaHMOﬂeﬁCTBHH IIpHU  BBIIIOJIHCHHUH I/ICCJ'ICI[OBaHI/Iﬁ u
IIPOCKTOB (1)I/I3I/I‘IQCKOI>'I HaIIpaBJICHHOCTH, OTKPBITOCTD OIIBITY U 3HAHUAM JAPYIHX,

ITOBBINICHUC  YPOBHA CBOE€H  KOMIICTCHTHOCTH qcpe3  IMPAKTHYCCKYIO
ACATCIBHOCTD,

noTpeOHOCTh B (POPMHUPOBAHUM HOBBIX 3HAHUMU, B TOM 4Hucie (HOPMYIUPOBATH
U7IeH, TOHSTHS, THUIIOTE3bl 0 GPU3NUYECKUX OOBEKTAX U SIBICHUSX;

OCO3HaHME JACPUIIUTOB COOCTBEHHBIX 3HAHUI M KOMIIETEHTHOCTEW B 00nacTu
buzukwy;

IJIAHUPOBAHHWE CBOCTO Pa3BUTHUS B IPUOOPETCHUU HOBBIX (DHU3NUYECKUX
3HAHMU;

CTPECMJICHUC aHAJIU3HUPOBATb U BBIABJIATH B3aUMOCBA3U IIPHUPOILI, O6IHCCTBa )51
9KOHOMMKH, B TOM YHCJIC C UCIIOJIb30BAHUECM (1)I/I3I/I‘ICCKI/IX 3HaHI/II>'I;

OILICHKAa CBOMX JCHUCTBUUA C Y4YE€TOM BIIMSHHS Ha OKPYXKAIOIIYIO CpEeny,
BO3MOYKHBIX TIO0ATBLHBIX MOCIEICTBUH.

153.6.3. B pesynbrare uszydeHus (U3MKH HA YPOBHE OCHOBHOIO OOIIETO
oOpa3zoBanuss y oOydaromierocs OyayT cQOpMUpOBAHBI MeETaNpPEeIMETHbIE
pE3yAbTaThl, BKIIOUAIOIINE TTO3HABATEIbHBIC YHUBEpPCAIbHBIE yueOHbIE JIEHCTBUSA,
KOMMYHUKATUBHBIC  yHUBEpCaJbHbIE  y4eOHbIE  JCHCTBUS,  PETYJISTUBHBIC
YHUBEpCaIbHbIC YICOHBIC TCHCTBUS.

153.6.3.1. OpnaneHue yHHUBEPCAIbLHBIMH YYEOHBIMU TTO3HABaTEIbLHBIMU
JNIEUCTBUSIMHU:

1) 6a3oBBIE JIOTUYECKUE ACHCTBUS:
BBISIBIISITh U XapaKTEpPU30BaTh CYIIECTBEHHBIC MPU3HAKU OOHEKTOB (SIBICHU );

YCTaHABIIMBATh CYIICCTBCHHBIN TNPU3HAK KIACCU(UKAIMK, OCHOBAHUS IS
00001IIeHNs U CPAaBHEHUSI,

BBISIBIISITh 3aKOHOMEPHOCTH U TPOTUBOPEUUS B pacCMaTpUBAEMbIX (pakTax,
JTAHHBIX ¥ HAOIOMEHUSIX, OTHOCSIIUXCS K (PU3NUECKUM SIBJICHUSIM;

BBISIBJIATH TPHYHUHHO-CJICICTBEHHBIC CBS3M NPH HU3y4CHUU (PUIUIECCKUX
SIBJICHUH W TIPOIIECCOB, MPOBOIUTH BBIBOJIBI C HCIOJIB30BAHUEM JICAYKTUBHBIX H
WHIYKTUBHBIX ~ yYMO3AKJIFOYCHHWH, BBIABUTAaTh THIIOTE3bI O  B3aWMOCBS3SX
(bU3UYECKUX BEIMYNH;



CaMOCTOSITENIbHO BbIOMpaTh crnoco0 pemieHus y4eOHOU ¢u3nyeckol 3amaqu
(cpaBHEHHE HECKOJIBKMX BapUAHTOB pEIICHUs, BHIOOP HamOosee MOAXOMAIIETO C
Y4ETOM CaMOCTOSITEIILHO BBIJICIICHHBIX KPUTEPHUEB).

2) 6a30BbIC UCCIIEAOBATEIbCKUE JEHCTBUS:
HCIIOIb30BATh BOMPOCH! KaK UCCIEAOBATEIIbCKUM MHCTPYMEHT MMO3HAHUS,

MPOBOAUTEL TI0 CAMOCTOSTEIHLHO COCTABICHHOMY IUTAHY OIBIT, HECJIOKHBIN
bU3NYEeCKU HKCIIEPUMEHT, HEOOIBIIIOE NCCIIENOBaHNEe (PU3NIECKOTO SIBIICHHSI;

OLICHUBAaTh Ha MPUMEHUMOCTb M JI0CTOBEPHOCTh MH(POPMALIUIO, MTOTYYEHHYIO
B XOZI€ UCCJICAOBAHUS UIIN IKCIIEPUMEHTA;

CaMOCTOATCIIBHO q)OpMYJII/IPOBaTB O606IHCHI/IH N BBIBOABI IIO pE3yIbTaTaM
IIPOBCACHHOI'O Ha6J'II-0I[eHI/IH, OIIbITa, UCCIICAOBAHMAI,

MIPOTHO3UPOBATh BO3MOXKHOE JlalibHEHIIIEEe pa3BUTHE (PU3UUECKUX TPOIIECCOB,
a TaKXKe BBIJIBUTATh MPEINOJOKEHUS 00 HMX Pa3BUTHM B HOBBIX YCJIOBUAX U
KOHTEKCTaX.

3) pabota ¢ uadpopmariuei:

NPUMEHSTh Pa3IUYHbIE METOJIbI, MHCTPYMEHThI M 3ampoChl MPHU TOWCKE M
oTOope MH(PpOPMAITUU WU JAHHBIX C YYETOM MPEAJIOKEHHON yueOHOM (husndeckoit
3aJ1a4u;

aHAJIM3UpPOBaTh, CHCTEMATU3UPOBATh W HHTEPIPETHPOBATH HHPOpPMALUIO
pPa3IUYHBIX BUJOB U OPM NpECTABICHUS;

CaMOCTOSATENIbHO  BBIOMpaTh  ONTUMAJbHYIO  (OpMY  TMPEACTABICHUS
uHQOpPMAMM W WIUTIOCTPUPOBATh pEIIacMble 3aJlaud HECIOKHBIMH CXEMaMH,
JquarpaMMaMu, WHOM Tpadukoi U MX KOMOMHAIIMSIMHU.

153.6.3.2. OsnazeHue yHHUBEPCATbHBIMU Y4YEOHBIMH KOMMYHUKATHBHBIMU
JNEUCTBUSAMM:

1) obmeHue:

B X0/ie 00CYXJeHUs y4eOHOro Marepuasa, pe3yibTaroB J1a00OpaTOpHBIX paboT
¥ TIPOCKTOB 3a/1aBaTh BOIPOCHI MO CYIIECTBY OOCYKIaeMOM TEMbI M BBICKA3bIBATh
UjeH, HalleJICHHBIE Ha pelIeHHWE 3aJa4d W TOAJEp’KaHue OJIaroKenaTebHOCTH
OOIIECHMS,



COIIOCTABJIATL CBOU CYKJACHUA C CYXKACHUAMHU APYIUX YHACTHHUKOB IMaAJIOra,
06H3pY)KI/IBaTL Pa3jInduc U CXO0ACTBO HOSHHHﬁ;

BBIpAKATb CBOIO TOYKY 3PpCHUSA B YCTHBIX U IINCBbMCHHBIX TCKCTAX,

nyOJIMYHO TPECTABIATh PE3YIbTAThl BBHIMOJTHEHHOTO (PU3UYECKOTO OIbITa
(3KCIEpUMEHTA, UCCIIEA0BAHMS, IPOEKTA).

2) COBMECTHAS ICSITENBHOCTD (COTPYIHHUYECTBO):

MIOHUMAaTh W MCHOJb30BaTh MPEUMYIIECTBA KOMaHAHOW M WHIWBUIYAIBHOU
pabOoThI MPU PEILIEHUH KOHKPETHON (PU3HUYECKON IPOOIIEMBI;

I[MPUHUMATh LCJIIN COBMECTHOU ACATCIIbHOCTH, OPIraHU30BbIBATD JICUCTBUS 10
CC MNOCTHIKCHHIO: pPacCIpCaACIATL POJIH, 06CY)KII3TI> IMpOoLCCChl MU PC3YIbTAThI
COBMECTHOU pa60TI>I, O606IH3TI> MHCHUA HCCKOJIBKHNX YCJIOBCK,

BBINIOJIHATh CBOIO YacTh PaOOThI, OCTUTash Ka4eCTBEHHOIO pe3yibrara I10
CBOEMY HAIPaBICHUIO W KOOPAWHUPYS CBOM JEUCTBUSA C JAPYTHMMHU UWICHAMH
KOMaH/Ibl;

OLICHMBAaTh Ka4€CTBO CBOEr0 BKJaJa B OOIIMHA NOPOAYKT IO KPUTEPHUSIM,
CaMOCTOSITENIbHO CPOPMYJIMPOBAHHBIM YYaCTHUKaMU B3aMMOJIEHCTBUS.

153.6.3.3. OsnnameHue YHUBEPCAIBHBIMU YYEOHBIMU  PETYISITUBHBIMHU
JEVCTBUSIMU:

1) camoopranuzanusi:

BBISIBJISITH MTPOOJIEMBI B )KU3HEHHBIX U YUYEOHBIX CUTyalUsX, TPEOYIOIMIMNX s
petieHus pu3n4eCcKuX 3HaAHUM;

OPUEHTHPOBATHCA B  PA3JIMYHBIX  MOAXOJAaX  MNPUHATUA  PELICHUHN
(MHAMBUlyaIbHOE, TIPUHATHUE PELICHUS B TPYNIE, IPUHATHE PELICHHUIN Ipynmnoi);

CaMOCTOSITEJIbHO COCTABJISITHh QJITOPUTM pElIeHHs] (U3MUECKON 3aauud WU
IaHa WCCIIEIOBAaHUS C YYETOM HMEIOIIMXCS PECypCcOoB W COOCTBEHHBIX
BO3MOXXHOCTEU, apryMEHTUPOBATh MPEIJIaraéMble BAPUAHTHI PEIICHUN;

IPOBOAUTH BBIOOP U OpaTh OTBETCTBEHHOCTH 32 PEIICHHUE.
2) CaMOKOHTPOJb:

AaBaThb OLICHKY CUTyalluW U NpCjiaraTth 1jaH €€ N3MCHCHUAA,



OOBSICHATh  NPHUYMHBI  JIOCTWKEHUS  (HEOOCTHXKEHMS)  PE3yJbTaTOB
NESITEIbHOCTH, 1aBaTh OLIEHKY TPUOOPETEHHOMY OIIBITY;

BHOCUTDb KOPPCKTHUBLI B ACATCIBHOCTDH (B TOM YHCIC B XOJ BBIIIOJHCHUA
(1)I/ISI/I‘-ICCKOI‘O HCCIICOOBAHUA WA HpOGKTa) Ha OCHOBC HOBBIX 06CTO}ITCJII>CTB,
HU3MCHUBIIINXCA CHTyaHHﬁ, YCTaHOBJICHHBIX OIHI/I6OK, BO3HUKIITHUX Tp}Q[HOCTCfI;

OLICHHBATh COOTBETCTBUE PE3YJIbTATA LEIU U YCIOBHSIM.
3) SMOIMOHAJIbHBIN UHTEIICKT:

CTaBUTH cebs HA MECTO APyroro 4€JOBC€Ka B XOAC CIIOpa WM JUCKYCCHH Ha
HAayYHYIO TCMY, IOHUMATb MOTHBbI, HAMCPCHUS U JIOTUKY IPYIoro.

4) npuHsaTHe ce0s U IPYTUX:

IMpU3HaBaTb CBOC IIPAaBO Ha OIHI/I6Ky IIpu PCIICHUN (1)I/I3I/I‘-ICCKI/IX 3aJa4 NN B
YTBCPKACHUAX Ha HAYUYHBIC TCMbI U TAKOC KC IIpaBO APYToOIo0.

153.6.4. llpenMeTHble pe3yiabTaTbl OCBOEHUS MPOTpaMMbl 1O  (U3HKE
(0a30BbIN YPOBEHB ).

153.6.4.1. IlpenmerHble pe3ynbTaThl OCBOEHHUS MPOTPaMMbl MO (HU3UKE K
KOHITy 00y4eHusi B 7 KJlacce:

[IpenmeTHble pe3ynabrarhl Ha 0a30BOM ypOBHE JOJDKHBI  OTpakaTh
c(hOPMHPOBAHHOCTH Yy OOYHAIOIITUXCS YMEHUI:

WCITOJIB30BaTh MOHATHUSA: (DU3UYECKUE W XUMHYCCKUE SBJICHUS, HAOIIONCHUE,
DKCIIEPUMEHT, MOJIb, THUIIOTE3a, COUHUIBI (PU3HYECKUX BEIUYHH, aTOM,
MOJIEKYJIa, arperaTHbleé COCTOSTHUS BellecTBa (TBEpJOE, JKUJKOE, ra3000pa3Hoe),
MEXaHMYECKOe JBI)KCHHE (paBHOMEpPHOE, HEPaBHOMEpPHOE, IPSMOJIIMHEHHOE),
TpaeKTOpHUsi, paBHOACUCTByromas cwi, aedopmarus (ympyras, IUIaCTUYECKas),
HEBECOMOCTb, COOOIIAIOUINECS COCYIBL;

paznuuath saBieHUs (auddy3us, TEIUIOBOE IBMKEHHE YaCTHUI[ BEIECTBa,
paBHOMEPHOE JBM)KEHUE, HEPAaBHOMEPHOE JABM)KEHUE, UHEPIIHs, B3aMMOACHCTBHE
TEJI, paBHOBECHE TBEPIBIX TN C 3aKpPEIUIEHHOW OCBhIO BpalleHus, Mepeaada
JIABJICHUS TBEPIBIMH TEIaMH, XHJIKOCTSIMH U Ta3aMH, aTMOC(EpHOEe IaBlcHHE,
IUTABaHWE TEJ, TPEBPAlICHUS MEXaHWYECKOM OSHEpPruu) MO OMHCAHUI0 HUX
XapaKTEepHBIX CBOMCTB M Ha OCHOBE OIBITOB, JIEMOHCTPHUPYIOIIUX JaHHOE
buznyeckoe SABICHUE;



pacno3HaBaTh MPOSIBICHUE U3YICHHBIX (DU3NYCCKUX SIBICHHUN B OKPY>KAIOIIEM
MHpEe, B TOM 4YHclie (U3HYECKHE SBICHHUS B IMPUPOJC: NMPUMEPHI JBIKCHHUS C
Pa3JIUYHBIMHA CKOPOCTSIMM B )KMBOW M HEKUBOM MPUPOE, TCUCTBUE CUIIBI TPEHUS B
NPUPOJIE M TEXHUKE, BIUSHHE aTMOC(EpPHOTO JaBJICHUS Ha KWUBOW OpraHU3M,
IJIaBaHUE PHIO, PhIUArd B TEJIe YEJIOBEKa, MPHU 3TOM TEPECBOAWTH MPAKTHUECKYIO
3a/1aqy B y4eOHYIO, BBIJICTATH CYIIECTBEHHBIE CBOMCTBA (NMPU3HAKHK) (PU3UICCKHUX
SIBJICHUI;

OMUCHIBATh HM3YUYCHHBIC CBOMCTBA Tel U (PUINYECKUE SBICHUS, UCIOIb3Ys
¢u3znueckue BeIMYMHBI (Macca, O0bEM, IUIOTHOCTh BEUIECTBA, BpeMs, IyTh,
CKOPOCTb, CpPEIHsAsl CKOPOCTb, CHJIa YIPYIOCTH, CUJAa TSKECTH, BEC Tela, CHJIA
TpPEeHMsI, JaBJeHHE (TBEPAOrO Tela, MXUAKOCTH, Ta3a), BbITAJIKUBAIOLIAs CHUIIA,
MeXaHu4yeckass padoTa, MOIIHOCTb, IUIEYO CHJIBI, MOMEHT CHJIbI, KO3(P(PUIUEHT
MOJIE3HOTO JIEMCTBHSI MEXaHW3MOB, KHHETUYECKAsd U MOTEHIMAIbHAS SHEPTUs), IPH
ONMHMCAaHUMU TPABUIBHO TPAKTOBaTh (DU3UUECKUI CMBICI UCIOJB3YEMBIX BEJIUYUH,
UX O00O03HaYeHUsT W EIUHULBI (PU3NYECKUX BEIUYHMH, HAXOAUTh (HOPMYIIHI,
CBSI3bIBAIONINE JaHHYIO (PU3HUECKYIO BEIMUUHY C JAPYTUMHU BEIMYMHAMU, CTPOUTH
rpayKy U3y4E€HHBIX 3aBUCUMOCTEN (PU3NYECKUX BEJINYMH;

XapaKkTepu30BaTh CBOMCTBA TeJd, (PU3MUECKUE SBICHUS U IPOLECCHI,
UCIIOJIb3YSl MpaBUIia CIOXKEHUsI cui (BAOIb ONHOM MpsAMOM), 3aKoH ['yka, 3akoH
[lackansa, 3akoH Apxumena, MpPaBWIO paBHOBecHs pbluara (0Omoka), "3o010TOE
MPaBWIO" MEXAHUKH, 3aKOH COXPAaHEHUSI MEXaHUYECKOW dHEPTUH, IPU ITOM JaBaTh
CIIOBECHYIO (OpPMYIMPOBKY 3aKOHa M 3allUChIBaTh €r0 MaTeMaTH4YeCKOe
BBIPAKEHUE;

OOBSICHATH (PU3NYECKUE SABJICHUS, IPOLECCHl U CBOMWCTBA TEJ, B TOM YHCJIE U B
KOHTEKCTE CHUTyalMd IPAKTUKO-OPUEHTUPOBAHHOIO  XapakTepa: BBIABIATH
IPUYUHHO-CJIEICTBEHHBIE CBSI3U, CTPOUTH OObSICHEHUE U3 | - 2 TOTHYECKUX I11aroB
C UCIOJIb30BaHUEM | - 2 U3y4eHHBIX CBOMCTBA (PU3NYECKUX SIBICHUH, (QPU3UUECKUX
3aKOHA WJIA 3aKOHOMEPHOCTH;

pemiarb pacueTHble 3a1a4u B 1 - 2 1efcTBUS, UCTIONB3Ys 3aKOHBI U (hOPMYJIbI,
CBsI3bIBalONINe (hU3MUECKHE BEJIMYMHBI: HAa OCHOBE aHajM3a YCJIOBUS 3ajlaud
3allMCBIBATh KPATKOE YCJIOBHE, MOACTABIATh (PU3NYECKUE BEIIMYMHBI B (POPMYIIBI U
IPOBOJIUTH PAcUeThl, HAXOAUTH CIIPABOYHBIC JaHHBIC, HEOOXOAUMBIE ISl PEIICHUS
3a]1a4, OLIEHUBATh PEATMCTUYHOCTD MOJYYEHHON (PU3NUECKON BEIUYUHBL;

pacrno3HaBath Mpo0IeMbl, KOTOPbIE MOKHO PEIIUTH MPU TOMOIIN (HU3HUYECKUX
METOJIOB, B OINMCAHUM HCCJIENOBAHUS BBIACIATH MPOBEPSEMOE MPEANOTIOKEHUE
(rumotesy), pa3iauvarh W UHTEPHPETUPOBATH MOJYUYCHHBIH PE3YJbTAT, HAXOAMUTh



OIIMOKHU B X0AC OIIbITA, IIPOBOAWTDL BBIBOALI 110 €0 PC3yJibTaTaM,

HPOBOJNTH OTBITHI MO0 HAOIIONCHUIO (DU3NYCCKUX SBICHUN WIH (DU3NICCKUX
CBOMCTB Tel: (OPMYIHPOBATH MPOBEPSICMBbIC NPEANOJIOKCHHS, COOUPATh
YCTaHOBKY M3 MPEIJIOKEHHOTO OO0OpYIOBaHUs, 3allMChIBaTh XOJ OIbITA H
(bOopMyITHPOBATH BHIBOJIHI;

BBITIOJIHATH MPSMBIE U3MEPEHHUS PACCTOSHUSI, BPEMEHH, MacChl Tela, 00bema,
CHJIBI U TEMIIEPATyphl C HCIONH30BAHUEM AHAJIOTOBBIX M ITU(GPOBBIX MPHUOOPOB,
3alMCBIBATh MOKa3aHUS MPUOOPOB C YUETOM 3a/IaHHOM aOCONMIOTHOM MOTPEIIHOCTH
W3MEPEHU;

IPOBOJIUTh HCCIIEAOBAaHUE 3aBHCUMOCTU OHOW (DU3MUECKON BEIWYUHBI OT
JPYToil C MCIIOJIb30BaHUEM MPSIMBIX U3MEPEHUN (3aBUCHMOCTH IyTH PaBHOMEPHO
JBUKYIIETOCS TENa OT BPEMEHM JIBIDKCHHS Tella, CHJIBI TPEHUS CKOJIBKEHHS OT
Beca Tela, KadyecTBa OOpabOTKH IOBEPXHOCTEH TEI M HE3aBUCUMOCTHU CHIIBI
TPeHHsI OT IUJIOMAJAM COTMPUKOCHOBEHHUS TeJN, CHJIBI YIPYTOCTH OT YUIMHEHUS
NPY)KUHBI, BBITAJKUBAIONIEH CHIIBI OT 00beMa MOTPY)KEHHOW YacTH Tella U OT
IUIOTHOCTU JKUAKOCTH, €€ HE3aBHUCHMOCTH OT IJIOTHOCTH Tejla, OT IIyOMHBI, Ha
KOTOPYIO MOTPY>KEHO TENO0, YCIOBUM IJIaBaHUs TEJl, yCIOBUN PaBHOBECHSI ppluara u
OJOKOB, yYacTBOBaTb B IUIAHUPOBAHWUU YYEOHOTO HCCIEAOBAaHMS, COOUPATh
YCTAaHOBKY U  BBINIOJMHATH HM3MEPEHHUsA, CJHeAyd MPEAIOKECHHOMY  IUIaHYy,
(buKCcUpOBaTh Pe3yabTATHI MOTYICHHON 3aBUCUMOCTH (PU3NYECKUX BEIUYUH B BUIC
NPEUIOKEHHBIX TaOMUI] W TpauKoOB, TPOBOIUTH BBIBOABI IO peE3ylbTaTam
UCCIICJIOBAHNS;

IPOBOJUTh KOCBEHHbIE H3MEpEHUs (UINYECKUX BEJIUYUH (IJIOTHOCTH
BEILIECTBA JKUJIKOCTM W TBEPIOIO TEJla, CWJIA TPEHUS CKOJIBKEHHUs, HABICHUE
BO3/lyXd, BBITAJIKUBAIOLIAs CHUJA, NEUCTBYIOIIAsd Ha IMOTPYKEHHOE B KUIKOCTH
TeNO, KOA()(UIMEHT TOJE3HOr0 JEWCTBUS MPOCTHIX MEXAHU3MOB), CIEIys
NPENJIOKEHHONM  WMHCTPYKLMHM: TpPU  BBIIOJHEHWHM  M3MEPEHHl  coOuparhb
DKCIIEPUMEHTAJIbHYIO YCTAHOBKY M BBIYMCIISATH 3HAUEHHE HCKOMOW BEJIMYHHBIL;

coOiroaTh MpaBWiia TEXHUKU O€30MacHOCTU Mpu paboTe ¢ J1abopaTopHBIM
o0opyIoBaHUEM;

MMETh IIPEACTABICHHUE O TMPHHIUIIAX JEHCTBUS NMPUOOPOB M TEXHUUYSCKUX
YCTPOWCTB: BECHI, TEPMOMETP, TUHAMOMETP, COOOIIAIONTUECS COCYIIbI, OapoMeTp,
phIvar, IOABMKHBIM M HETIOJABIKHBIN OJIOK, HAKJIOHHAS TIOCKOCTB;

XapaKTCpU30BaTh IIPUHIHIIbBI ,Z[CﬁCTBHH HN3YYCHHbIX HpI/I60pOB H TCXHUYCCKHUX



YCTPOMCTB C WCHOJIb30BAHMEM HUX ONHUCaHUs (B TOM 4YHUCIE: MOAIIUITHUKY,
YCTPOMCTBO BOJONPOBO/A, THAPABIMYECKUI TMpecc, MaHOMETpP, BBICOTOMED,
MOPIITHEBOM HACOC, apeoMETp), MCIONb3ysd 3HAHHUS O CBOMCTBaX (DU3UYECKUX
SBJICHUN U HE0OXOIUMbIe (PU3UUECKHE 3aKOHBI U 3aKOHOMEPHOCTH;

MPUBOAUTH MPUMEPHI (HAXOIUTh WH(OPMAIIMIO O MPUMEPAX) MPAKTHUECKOTO
UCTIOJIb30BaHMs (PU3NYECKUX 3HAHWUW B MOBCEAHEBHOW XU3HU I OOECIeUCHUS
0e30macHOCTH TpHu OOpalleHuu ¢ TpubopaMu U TEXHUUYECKUMHU YCTPONCTBAMH,
COXpaHEHHUs] 370pPOBbSI U COOMIONEHHS HOPM SKOJOTHYECKOTO TOBEICHUS B

OKpYy>KarolieH cpese;

OCYIIECTBIISATh OTOOP UCTOYHUKOB HH(POpMaIK B MIHTepHETE B COOTBETCTBUU
C 3aJaHHBIM IIOMCKOBBIM 3allpOCOM, Ha OCHOBE HMEIOLIUXCS 3HAHUU U IIyTEM
CPAaBHEHUSI PA3JIMYHBIX MCTOYHHMKOB BBIAEIATH MH(OPMALMIO, KOTOpasl SBISETCS
MPOTUBOPEUMBOM UIIH MOXKET ObITh HEI0CTOBEPHOM;

WCIIOJIb30BAaTh IPU BBINOJHEHUH YYEOHBIX 33JaHUN HAyYHO-MOMYISIPHYIO
JuTeparypy (U3MUYECKOro COAEpPKaHUs, CIPABOYHBIE MATE€pPUANIbl, PECYPCHI CETU
WuTepHeT, BhIajeTh NpHUEMaMU KOHCIEKTHPOBAHMS TEKCTa, IpeoOpa3oBaHUs
uH(GOpMaIMH U3 OHON 3HAKOBOM CUCTEMBI B IPYTYIO;

CO3/1aBaTh COOCTBEHHbBIE KpPAaTKUE MUCHbMEHHBbIE M YCTHBIE COOOIIEHUS Ha
OCHOBE 2 - 3 HMCTOYHMKOB HWH(pOpPMAIMHK, B TOM YHCIE MYOJUYHO MPOBOAMTH
KpaTKHUe COOOIICHMS O pe3yibTarax MPOEKTOB WM yYE€OHBIX HCCIEIOBaHUM, MPHU
TOM T'PaMOTHO HMCIIOJIb30BAaTh M3YYEHHBIA MOHATUHHBIN anmapar Kypca (U3HKH,
CONPOBOXIATh BBICTYIUICHUE MPE3CHTAIUEN;

IpU  BBITIOJIHEHUU Y4YEOHBIX TPOEKTOB M HCCIEAOBAHUM paclpeneisiTh
00SI3aHHOCTH B TPYMIE B COOTBETCTBUM C MOCTABICHHBIMU 3aJa4yaMu, CICIUThH 3a
BBHITIOJIHEHUEM TIJIaHA JIEWCTBHIM, OIICHUBATh COOCTBEHHBIN BKJIAJ B JIEATEILHOCTD
IPYIIbI, BBICTPAWUBAaTh KOMMYHUKATHBHOE B3aUMOJIECHCTBUE, YUYUTHIBASI MHEHUE

OKPY>Karolux.

153.6.4.2. IlpenMeTrHble pe3ylbTaTbl OCBOEHHUS MPOrpamMMbl MO (UBMKE K
KOHITy 0Oy4eHHUsl B 8 Kilacce:

[IpenmeTHble pe3ynbTaTbl Ha 0a30BOM  YPOBHE JOJDKHBI  OTPaXKaTb
c(OpMUPOBAHHOCTH Y OOYYAIOIINXCS YMEHUI:

HCIIOJIB30BATh IIOHATHA: MACCa M Pa3MCPbl MOJICKYJI, TCIINIOBOC JIBHIKCHHC
ATOMOB M MOJICKYJ, arperarHbiC COCTOSHHA BCHICCTBA, KPUCTAUIMYCCKHUEC U
aMop(beIe TCIIAa, HﬂCBIHICHHI:IfI 141 HCH&CBIHICHHBIﬁ Imap, BJIAKHOCTb BO34YyXa,



TEMIIEpaTypa, BHYTPEHHSSI DJHEPrus, TEIMJIOBOM JBUTATEIb, JJIEMEHTAPHBIN
IEKTPUUECKUN 3apsifl, DJIEKTPUUYECKOE TMO0JIe, MPOBOJHUKUA U JUIJIEKTPUKH,
ITOCTOSIHHBIN IEKTPUUECKUN TOK, MATHUTHOE T10JIE;

paziuuarh SABJAEHUS (TEIJIOBOE paclIMpeHHWe M C)KaTue, Teruionepesaaya,
TEIUIOBOE€ PABHOBECHE, CMAYMBaHHWE, KAMWUIAPHBIE SBJICHUS, HCIAPEHHUE,
KOHACHCAlUsI,  IUIaBJI€HUE,  KpuUcTauM3anus  (OTBEpAEBaHUE),  KUIIEHUE,
Terionepeaaya (TemIONpPOBOIHOCTh, KOHBEKIUS, U3IIyUCHUE), AIEKTpU3aus Tel,
B3aMMOJICHCTBHE 3apsAI0B, JEHCTBUS AICKTPUUECKOTO TOKA, KOPOTKOE 3aMbIKAHUE,
B3aMMOJICHICTBHE MarHMWTOB, JICHCTBUE MarHUTHOTO TMOJISI Ha MPOBOJHHUK C TOKOM,
AIICKTPOMATHUTHAS WHIAYKIMS) IO OMHUCAHMIO MX XapaKTepHBIX CBOMCTB W Ha
OCHOBE OIIBITOB, JIEMOHCTPHUPYIOIINUX JaHHOE (PU3UUECKOE SIBICHUE;

pacrio3HaBaTh MPOSBIICHUE U3YYEHHBIX (DU3UUECKUX SBICHUN B OKPY>KAIOIIEM
MHUpE, B TOM 4Yucje (pU3nIECKre SBICHUS B MPUPOJIC: TOBEPXHOCTHOE HATSKEHUE U
KalMWUISPHBIE SBJICHUS B MPUPOJE, KpPUCTALIBI B Mpupoje, uznydenue CoiHia,
3aMep3aHue BOJAOEMOB, MOPCKHE OpU3bl, 00pa30BaHUE POCHI, TyMaHa, UHEsl, CHETa,
DIIEKTPUUYECKUE SABICHUA B arMocdepe, DJICKTPUUYECTBO IKHUBBIX OPraHU3MOB,
MarHuTHOE moJjie 3eMiid, Apeid MOoIt0COoB, POJb MArHUTHOTO MO JJIS KU3HU Ha
3emie, MONSPHOE CHUSHHUE, MPU 3TOM MEPEBOAUTH NPAKTUYECKYHO 3ajady B
y4eOHYI0, BBIACIATh CYIIECTBEHHBIC CBOMCTBA (IPU3HAKN) (PU3NUECKUX SIBJICHU;

OMKCHIBATh HM3yYEHHbIE CBOMCTBA Tel M (U3MYECKHUE SIBJICHUS, HCIONb3Ys
du3nyueckue BEIMYMHBI (TeMIlepaTypa, BHYTPEHHSS HHEPrus, KOJIUYECTBO
TEIJIOThI, YIAEJIbHAsl TEIUIOEMKOCTh BEILECTBA, YyAEIbHAas TEIJIOTa IUIABJIEHUS,
yAelbHas TeIuloTa MapooOpa30BaHus, yAedbHAs TEIUIOTa CrOpaHMsl TOIUIMBA,
K03 (PUIIMEHT TMONe3HOro JEWCTBUA TEIUIOBOW  MaIllMHBI, OTHOCHTEJbHas
BIQKHOCTb BO3AYyXa, DJSJEKTPUYECKHH 3apsj, CHJIAa TOKA, DIIEKTPUYECKOE
HanpspKEHHE, CONPOTUBIIEHUE MPOBOJIHUKA, YAECIBHOE CONPOTUBIEHUE BELIECTBA,
paboTa U MOUTHOCTH JEKTPUUYECKOTO TOKA), IPHU OMKMCAHUU NMPABUIILHO TPAKTOBATH
bu3MYEeCKUi CMBICI HUCHOJIb3YEMBIX BEJIUYHMH, OOO3HAYEHUS M  EIUHULIBI
(bU3MYEeCKUX BETUYUH, HAXOIUTh (POPMYJIbl, CBSI3bIBAIOIINE JTAHHYIO (PU3MUYECKYIO
BEJIMUMHY C JAPYTUMHU BEIUYUHAMHU, CTPOUTH I'paUKH U3yUYEHHBIX 3aBUCHUMOCTEN
(U3UISCKUX BEIUIMH;

XapakTepu30BaTh CBOMCTBA Ted, (PU3MUECKUE SBICHHUS M MPOIECCHI,
UCITOJIb3YSl OCHOBHBIE ITOJIOXKEHHSI MOJIEKYJIIPHO-KHMHETUYECKON TEOPUH CTPOEHUS
BELIECTBA, MPUHIIMI CYNEPIO3UIMKU Moy (Ha KayeCTBEHHOM YPOBHE), 3aKOH
COXpaHEHHUs 3apsnaa, 3akoH Oma [l yyacTka Lenu, 3akoH J[xoynsa-JIeHna, 3aKkoH
COXPAHEHHMsI PHEPTUH, MPU F3TOM YMETh (OPMYIUPOBATh 3aKOH U 3aMUCHIBATh €TI0



MAaTeMaTUICCKOC BbIPAKCHHUC,

OOBSICHATH (PU3MUECKHE NPOLECChl U CBOMCTBA TE€lI, B TOM 4YHCIE U B
KOHTEKCTE CHUTyallull IPAKTUKO-OPUEHTHUPOBAHHOIO  XapakTepa: BBIABIATH
IPUYUHHO-CJIEICTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHUE U3 | - 2 TOTUYECKUX I11aroB
C UCTOJh30BaHUEM | - 2 M3yUYEHHBIX CBOMCTBA (PM3MUECKUX ABICHUMN, GUNYECKUX
3aKOHOB WJIM 3aKOHOMEPHOCTEH;

peliaTh pacueTHbIe 3a7a4u B 2 - 3 NeHCTBHS, UCTIONb3Yys 3aKOHBI U (HOPMYIIHI,
CBsI3bIBatOlEe (U3MYECKHE BEJIWYMHBI: HAa OCHOBE aHalIM3a YCJIOBUS 3a/auu
3alACBIBAaTh KPAaTKO€ YCIOBHUE, BBIIBISITH HEJOCTAaTOK JAHHBIX JUISl pELICHUS
3aJ1auu, BBIOMPATh 3aKOHBI U (POPMYIIbI, HEOOXOIUMBIE JIJIs €€ PEIICHHUs, TPOBOIUTh
pacueTsl U CpaBHUBATh [OJIYYEHHOE 3HAYCHHE (PU3UUECKOM BEIMYUHBI C
W3BECTHBIMU TAHHBIMU;

pacno3HaBath MPOOIEMbl, KOTOPbIE MOKHO PELIUTH MTPU MOMOIIHN (HU3HUECKUX
METOIOB, HCHOJB3ysS ONWUCAHME MCCIENOBAHMUSA, BBIAECIATH IIPOBEPSEMOE
IIPEATIONIOKEHHUE, OLICHUBATh MPABUIBHOCTh NMOPSIIKA IMPOBENCHUS HCCIENOBAHUS,
IIPOBOJUTH BBIBOJIBI;

IIPOBOIUTH OMBITHI IO HAOMIOACHUIO (PU3NYECKUX SIBICHUN WM (U3HUYECKUX
CBOMCTB Ten (KamWJUIApHBIC SIBJICHWS, 3aBUCUMOCTb JaBIICHUS BO3AyXa OT €ro
o0bemMa, TeMIlepaTypbl, CKOPOCTH TIPOIecCa OCTBHIBAHUS W HArpeBaHUsA TIPH
U3TYy4EeHUH OT I[BeTa M3JIydJaromie (TOIVIOmAIoe) MOBEPXHOCTH, CKOPOCTh
UCTIAPEHUST BOJBI OT TEMIIEpaTyphl KUAKOCTH W TUIOMIAJAM €€ TOBEPXHOCTH,
DIIEKTPU3AIUS TSI U B3aMMOCHCTBUE IEKTPUUYCCKHUX 3apsI0B, B3aUMOIACHCTBUE
MOCTOSIHHBIX MarHUTOB, BU3YyaJIN3alldsi MAarHUTHBIX MOJIEH MOCTOSITHHBIX MAarHUTOB,
JIEACTBUSI MarHUTHOTO TIOJISI HAa TIPOBOJAHHUK C TOKOM, CBOMCTBA DJIECKTPOMArHUTA,
CBOMCTBA AJIEKTPOABUTATENSI MMOCTOSIHHOTO TOKA): (hOPMYJIMPOBATh MPOBEPSEMbIE
MPENNONIOKEHHs, COOMpaTh YCTAHOBKY W3 TMPEMIOKEHHOTO 000pyI0OBaHUS,
OITMCHIBATH XOJI OTBITA U (DOPMYJIUPOBATH BHIBOBI;

BBITIOJIHATh TPSAMbBIE M3MEPEHUSI TEMIIEPATYPbI, OTHOCUTEJIBHON BIAXKHOCTH
BO3J/lyXa, CHJIbl TOKa, HANPSIKEHHUS C HUCIIOJIb30BAHHEM aHAJIOTOBBIX MPUOOPOB U
JATYUKOB (DU3MUECKUX BEJIWYWH, CPABHUBATH PE3YIbTAaThl MU3MEPEHHUH C YUETOM
3aJIaHHOM aOCOTIOTHOM MOTPEITHOCTH;

MPOBOJUTH HWCCJIEOBAHNWE 3aBUCUMOCTH ONHOW (DU3WYECKOW BEIMYUHBI OT
JPYrol ¢ HCHOJB30BAaHUEM MPSIMBIX HU3MEPEHUI (3aBUCUMOCTH COINPOTHBICHUS
[IPOBOJAHMKA OT €ro JUIMHBI, IUIOLIAJAU IIONEPEYHOI0 CEUYECHUS MU YHAEIBHOIO
COIIPOTUBJICHUS BEIIECTBA IPOBOJAHUKA, CUJIbI TOKA, UAYIIETO Yepe3 NPOBOAHUK, OT



HalpsDKEHUsT  HAa  NPOBOJAHUKE,  MCCJIEAOBAaHUE  MOCJIENOBATEIBHOIO U
napajyieIbHOTO  COEIMHEHWM TPOBOJHMKOB): IJIAHUPOBATh  HUCCIEIOBAaHUE,
coOMpaTh YCTAHOBKY M BBIMOJIHATh M3MEPEHUS, CIEAys MPEAIOKEHHOMY IUIaHY,
(buKcUpOBaTh pe3yNbTaThl MOJTYYEHHOW 3aBUCUMOCTU B BHUjE TAONHI] U rpadUKoB,
MPOBOJIUTH BBIBOJIBI IO PE3y/IbTaTaM UCCIIEAOBAHUS;

NPOBOJUTh KOCBEHHBIE HW3MEpPEHHs] (PU3NYECKUX BEIUYUH (yaenbHas
TEIJIOEMKOCTh BEIIECTBA, COMNPOTHBICHHE MPOBOJHUKA, pabOTa M MOIIHOCTH
AIIEKTPUYECKOTO TOKA): IUIAHUPOBATHh U3MEPEHUs, COOMPATh IKCIEPUMEHTAIBHYIO
YCTAaHOBKY, cleaysl TNpPEIJIOKEHHOW WHCTPYKLUMH, M BBIYUCIATH 3HAYCHUE
BEJIMYMHBI,

coOiroaTh MpaBWiia TEXHUKU O€30MacCHOCTU Tpu paboTe ¢ JabopaTopHBIM
000py/IOBaHUEM;

XapaKTepU30BaATh MPUHLIUIIBI IEHCTBUS U3YYEHHBIX IPUOOPOB U TEXHUYECKHUX
YCTPOWCTB C HCIIOJNB30BAHUEM HX OINUCAHMS (B TOM YHCIIE: CHUCTEMA OTOILICHUS
JIOMOB, THUIPDOMETp, TMapoBas TypOWHa, aMIIepMETP, BOJBTMETP, CUYETUYHK
ANIEKTPUYECKON HHEPrUM, 3JIEKTPOOCBETUTEIbHBIE IPUOOPHI, HarpeBaTelbHbIC
3NIEKTPONIPUOOPHI (IPUMEPHI), NIEKTPUUECKUE MPETOXPAHUTENH, DICKTPOMArHUT,
ANIEKTPOABUIATENb IMOCTOSHHOTO TOKA), MCIONb3Ys 3HAHUS O CBOMCTBAax
(bU3MYECKUX SBICHUI U HEOOXOAMMBIE (PU3NYECKHE 3aKOHOMEPHOCTH;

pacno3HaBaTh MPOCTbIE TEXHUUECKUE YCTPONCTBA U UBMEPUTEIbHBIE TPUOOPHI
0 CXeMaM M CXEMAaTUYHBIM pHUCYHKaM (PKUJKOCTHBIM TEPMOMETp, TEPMOC,
IICUXPOMETpP, TUTPOMETP, JBHUrarejlb BHYTPEHHErO CIrOpaHUs, 3JEKTPOCKOIL,
peocTar), COCTABIIATH CXEMbl 3JEKTPUYECKHX LENel ¢ MOCIEHOBATEIbHBIM U
napajuleIbHBIM COEIMHEHUEM 3JIEMEHTOB, pasiiyas YyCJIOBHblE 0003HaueHUs
IEMEHTOB IEKTPUYECKUX LIETIEH;

IPUBOAUTH MPUMEPHI (HAXOAUTh MH(OPMALIMIO O MPUMEPAX) MPAKTHUECKOTO
UCTIONB30BaHMs (PU3NYECKUX 3HAHWW B MOBCEAHEBHOW XU3HU IS OOECTICUYCHUS
0€30MacHOCTH MpHU OOpallleHUH ¢ NpUOOpaMH U TEXHUUYECKUMHU YCTpPOICTBaMH,
COXpaHEHHUS 370pPOBbSI U COOMIONEHUS HOPM DKOJOTHYECKOTO TIOBEJCHHS B

OKpY’Karolleu cpeae;

OCYIIECTBIISATh MOUCK MHpopMaIuu (pusudeckoro comepxanusi B HtepHere,
Ha OCHOBE UMEIOIIMXCS 3HAHUM U ITyTEM CPaBHEHUS JIOMOJHUTENBHBIX HUCTOYHUKOB
BBIICNISTh MH(OpPMAITNIO, KOTOpas SBISIETCS MPOTUBOPEUYMBON HIIM MOXKET OBITh
HEJI0CTOBEPHOM;



UCIIONIb30BaTh MpPHU BBHINOJHEHUH YUYEOHBIX 3allaHuil HAYyYHO-TOMYJISAPHYIO
JauTeparypy (U3UUYECKOro COJIECpP’KaHUS, CIPABOYHBIC MaTE€pHalbl, PECYpChl CETU
WuTepHeT, BIajeTh MpUEMaMH KOHCIEKTUPOBAHHUS TEKCTa, MpeoOpa3oBaHUs
uH(OpMAaIIK U3 OJJHOM 3HAKOBOW CUCTEMBI B APYTYIO;

co3iaBaTb COOCTBEHHbIE IHCbMEHHBIE M KpPAaTKHE YCTHBIE COOOILIEHUS,
0000mIass “HOPMALIMI0O U3 HECKOJIBKUX HCTOYHHKOB, B TOM YHCIE IMyOIHMYHO
IIPEACTABIATD PE3YNbTATHI IPOEKTHOW WUJIN UCCIIEA0BATENBCKON AEATEIBHOCTH, IPH
3TOM TPaMOTHO HCIOJIb30BAaTh M3yYEHHBIH MOHATUWHBIN anmmapaTr Kypca (pusukw,
COIPOBOKJATh BBICTYIUICHHE IPE3CHTALUEH;

IpU  BBIIOJIHEHUM YYE€OHBIX TMPOEKTOB U HUCCJIENOBAaHUN (U3UUYECKUX
MPOILIECCOB  paclpeieNiarTh OO0S3aHHOCTU B TpyNme B COOTBETCTBUU  C
MOCTABJICHHBIMU 3aJauaMH, CJCAUTh 3a BBINOJHEHHEM IUJIaHa JACHCTBUM U
KOPPEKTUPOBATh €ro, OIEHUBATh COOCTBEHHBIM BKJIAJ B JACSATEILHOCTh TPYIIIbI,
BBHICTpAaUBaTh ~KOMMYHUKATUBHOE  B3aUMOJICHCTBUE, TMPOSBISAL TOTOBHOCTH
paspeiiarb KOH(IUKTHI.

153.6.4.3. IlpenMeTHble pe3yibTaThl OCBOEHHUS MPOTPAMMbI MO (U3UKE K
KOHITy 00yueHus B 9 kiacce:

[IpenmeTHble pe3ynbTaTbl Ha 0a30BOM YPOBHE JOJDKHBI  OTPaXKaTb
c(hOpPMHPOBAHHOCTh Yy 0OYHAOIIUXCS YMEHUI:

WCIIONBb30BATh MOHATHS: CUCTEMA OTCYETA, MAaTEpPHAIbHAS TOYKA, TPACKTOPUS,
OTHOCUTEIBHOCTh ~ MEXAHMYECKOro  ABWXKeHus,  jAedopmauus  (ympyrad,
IJIaCTUYECKasi), TPEHUE, LEHTPOCTPEMUTENBHOE YCKOPEHUE, HEBECOMOCTb U
neperpy3ku, HUEHTP TSHKECTH, a0COIIOTHO TBEPJOE TEJIO, LIEHTP TSKECTH TBEPAOIO
TeJla, pPaBHOBECHE, MEXaHMYECKHWE KoJeOaHWs W BOJHBI, 3BYK, HH(GPa3ByK U
VIBTPA3BYK, 3JIEKTPOMArHUTHBIE BOJIHBI, IIKAJIA 3JICKTPOMArHUTHBIX BOJIH, CBET,
OMU30PYKOCTh M JTaJTbHO30PKOCTh, CIEKTPHI UCIYCKAHUS W TOIVIONICHUS, aibda-,
0eTa- ¥ raMMa-u3Iy4YeHUs1, U30TOIIbI, sIIepHAsk SHEPTEeTUKA;

paziuuarh sIBJICHUS (PaBHOMEPHOE U HEPABHOMEPHOE MPSMOJIMHEHHOE
JIBI)KCHUE, PABHOYCKOPEHHOE TMPSMOJUHEHHOE IBWKEHHE, CBOOOIHOE TMajeHUE
T€Jl, PABHOMEPHOE JIBIKEHHUE MO OKPYKHOCTH, B3aUMOJICUCTBUE TEJ, PEAKTUBHOE
JBIDKEHUE, KOJIeOaTeIbHOE IBIKCHHE (3aTyXarOIINe U BBIHYXJICHHBIC KOJICOaHMs),
pPE30HAHC, BOJIHOBOE  JIBMDKEHHE, OTPAXKEHHE  3ByKa,  MNPSMOJIMHEWHOE
pacrpoCTpaHEeHHE, OTPAKEHHE W MPEJIOMJIIEHUE CBETa, MOJHOE BHYTPEHHEE
OTpa)X€HUE CBETA, Pa3ioKEHUE OEJIOro CBETA B CIIEKTP U CIOKEHUE CIIEKTPAJIbHBIX
LIBETOB, JHCHEPCUS CBETA, E€CTECTBEHHAs PaJUOAKTUBHOCTh, BO3HUKHOBEHUE



JIMHEWYATOr0 CIEKTpa U3IYUYEHHsI) MO0 ONUCAHUIO UX XapPaKTEPHBIX CBOMCTB M HA
OCHOBE OIIBITOB, IEMOHCTPUPYIOIIUX JaHHOE (U3HUECKOE SBICHUE;

pacno3HaBaTh MPOSIBICHUE U3YYCHHBIX (DU3NYECKUX SIBICHHUM B OKPY>KaIOIIEM
Mupe (B TOM uucie (U3UYECKUE SIBICHUS B MPUPOAC: NPWIMBBI U OTIHUBHI,
nBrokeHue iaHer COJMHEYHOM CHUCTEeMbl, PEaKTUBHOE JBHXKCHUE JKUBBIX
OpPTraHU3MOB, BOCIPHUATHE 3BYKOB >XMBOTHBIMH, 3E€MIIETPSICEHUE, CEUCMUYECKHUE
BOJIHBI, I[yHaAMU, 3XO0, IIBE€TA TEJI, ONTUYECKUE SIBJICHUS B IPUPOJAE, OMOIOTHYECKOE
JNEHUCTBUE BHUAMMOTO, YIBTPA()HOIECTOBOTO W PEHTTEHOBCKOTO  M3IyYEHUH,
€CTECTBCHHBIA PAJUOAKTUBHBIN (OH, KOCMHYECKHE JIy4Hd, PaTUOAKTUBHOE
U3JIyYEHUE MPUPOJIHBIX MUHEPAJIOB, ACHCTBHE PAJUOAKTUBHBIX H3ITy4YCHUN Ha
OpraHu3M 4YeJIOBEKa), MPU ITOM MEPEBOIUTH MPAKTUYECKYIO 3a7a4y B Y4EOHYIO,
BBIJICIISITh CYIIECTBEHHBIE CBOMCTBA (ITPU3HAKK) PU3NUECKUX SBIICHUI;

OTKCHIBaTh HM3yYEHHBIC CBOMCTBA TeNl M (DU3UYCCKHUE SBICHUS, HCIIONB3YS
bu3ndeckne BeTWYHMHBI (CpeaHSAS W MTHOBEHHAsS CKOPOCTh Tella TIpH
HEPAaBHOMEPHOM JBIKECHUH, YCKOPEHUE, TepeMEIICHUE, MyTh, YIIIOBas CKOPOCTH,
CWJIa TPEHUs, CHJIa yNPYTrOCTH, CHJIa TSKECTH, YCKOPEHHE CBOOOIHOIrO MajeHHUS,
BEC Teja, UMIYJIbC TeJla, UMIYJIbC CHUJIbI, MEXaHU4eckas paboTa M MOIIHOCTH,
NOTCHIIMAJIbHAST  DHEpPrusi TeNa, MOMHATOTO HaJ TOBEPXHOCTHIO  3EMIIH,
MOTCHIIMAJIbHAST DHEPTHUS CXKATOW TPY)KWUHBI, KUHETHUYECKAs DHEPTHs, IOTHAs
MEXaHMYeCKasi YHEPTHUs, MMePUOJl U YacToTa KoJieOaHWH, JJIMHA BOJHBI, TPOMKOCTh
3ByKa M BBICOTA TOHA, CKOPOCTh CBETa, TMOKA3aTeNb MPEIOMIICHHUS Cpeibl), MPHU
OMMMCAHUHU TIPABUIHBHO TPAKTOBaTh (M3UYECCKUN CMBICT HCTOIb3YEMbIX BEITUYHH,
O0O3HAYEeHUS W EAWHUIBI (PU3MYECKUX BEJIMYMUH, HAXOAUTh  (HOPMYIIBI,
CBSI3BIBAIOIINE JTAHHYIO (PM3UYECKYIO BEIMYUHY C IPYTUMU BETUYUHAMU, CTPOUTH
rpaduKy U3y4EHHBIX 3aBUCUMOCTEN (PU3NYECKUX BEJIUYHUH;

XapaKTCPpU30BaTh CBOMCTBa TCII, (1)I/I3I/I‘-IGCKI/IC ABJICHUA MW IIPOLCCCHI,
HCIIOJIB3Yys 3aKOH COXpPAaHCHUS OHCPIrHMH, 3aKOH BCEMHUPHOIO TATOTCHHA, IMPHHIMUII
Cynepno3suunu ChJl, HIPUHIMHII OTHOCUTCIBbHOCTHU Fanpmeﬂ, 3aKOHBbI HBIOTOHa,
3aKOH COXPAaHCHHUS HMITYJIbCAd, 3aKOHbI OTPAXCHUA W IPCIOMIICHUA CBCTA, 3aKOHLI
COXpPaHCHUA 3apsAd0BOI0O U MAaCCOBOI'0 YMCCII IIPHU AACPHBIX PCAKNHAX, IIPU 3TOM
(bOpMYJII/IpOBaTL 3dKOH M 3aIIMCBIBATh €TO MAaTCMATHYCCKOC BBIPAXKCHUC,

OOBSICHATD (HU3MYECKUE TPOILECChl M CBOWCTBA TEJ, B TOM YHCIE U B
KOHTEKCT€ CHUTyallMil MPaKkTUKO-OPUEHTUPOBAHHOIO  XapakTepa: BBISBISATH
MPUYUHHO-CJICICTBEHHBIE CBSI3U, CTPOUTH OOBICHEHUE U3 2 - 3 JIOTUYECKUX I1aroB
C UCIIOJIb30BaHUEM 2 - 3 U3YUYEHHBIX CBOMCTBA (PU3NYECKUX SIBICHUH, (QU3UUECKUX
3aKOHOB WJIM 3aKOHOMEPHOCTEM;



pelaTh pacyeTHbIE 33/1a4M (OMUPAIONIUECS HA CUCTEMY U3 2 - 3 ypaBHEHUIN),
UCIIOJIb3YS 3aKOHBI U (POPMYJIbI, CBSI3bIBAIONINE (PU3NUECKUE BETMUMHBI: HA OCHOBE
aHajM3a yCJIOBUS 3aJ]aud 3alKChIBaTh KPATKOE YCJIOBUE, BBISBIATH HEAOCTAIOIINE
WM U30BITOYHBIC JaHHBIC, BBHIOMPATh 3aKOHBI U (POPMYNbI, HEOOXOAUMBIC IS
pelieHus, MPOBOJAUTh pPAaCUEThl W OLEHUBATh PEATUCTUYHOCTH MOITYYEHHOTO
3HaYeHUS (PU3UIECKON BEITNIUHBI,

pacrno3HaBaTh MPOOIEMBI, KOTOPbIE MOXKHO PEIIUTh IPU MOMOITH (PU3NIECKUX
METO/IOB, HCHOJb3ysS ONWUCAHME MCCIENOBAHMUSA, BBIACIATH  IPOBEPSAEMOE
IIPEATIONIOKEHNUE, OLIEHUBATh IPABUIIBHOCTD IIOPSAKA IIPOBEACHUSA UCCIEAOBAHUA,
IIPOBOJIUTH BBIBO/IbI, UHTEPIPETUPOBATh PE3YIbTAThl HAOIIOIEHUHN U OIIBITOB;

IPOBOJUTH OMBITHI 110 HAOMIONECHUIO (PU3NYECKUX SIBICHUNA WU (HPU3HUECKUX
CBOMCTB Tell (M3y4eHHE BTOPOTo 3akoHa HbIOTOHA, 3aKOHA COXpaHEHUS SHEPTHUH,
3aBHCHUMOCTh TEepuoja KoJlieOaHW MPYKHHHOTO MasTHHKAa OT MacChl Ipy3a H
KECTKOCTU TMPYXHHBI W HE3aBUCUMOCTb OT aMIUIMTYAbl MajbIX KoJeOaHUH,
IPSIMOJIMHEWHOE PacIpOCTPaHEHHE CBETA, Pa3NIOKEHHE OEIoro CBeTa B CIIEKTP,
U3yUEHUE CBOWCTB M300pa)KCHMsI B IJIOCKOM 3€pKajie M CBOWCTB M300pakeHUs
npeaqMera B coOuparolied JuMH3e, HaOMIONEHUE CIUIOMIHBIX M JIMHEHYaThIX
CHEKTPOB H3JIyUYEHHUs): CaMOCTOSATEIBHO COOMpaTh YCTAHOBKY M3 H30BITOYHOIO
Habopa 000pyAOBaHNs, OMUCHIBATH XO OMbBITA U €r0 PEe3yNbTaThl, POPMYINPOBATh
BBIBOJIBL;

MPOBOAUTEL TPU HEOOXOAMMOCTH CEPHUIO0 TPSIMBIX W3MEPCHHM, OIPEACIIss
CpellHee 3HAYeHHE U3MEpsieMOi BeIWYUHBI ((DOKyCHOE pacCTOSHHE COOMpArOIIei
JIMH3BI), 000CHOBBIBATH BHIOOP CIIoco0a n3MepeHus (M3MEPUTEIHFHOTO prbdopa);

IPOBOAWTH  HWCCIEAOBAHME  3aBUCUMOCTEH  (PU3WYECKHX  BEIMYMH C
WCIIOJIb30BAHUEM TIPSIMBIX HW3MEPEHUN (3aBUCUMOCTh TYTH OT BPEMEHU IMPHU
PaBHOYCKOPEHHOM JIBIDKCHMHM 0€3 HaudaJbHOM CKOPOCTH, TepHoia KoyeOaHun
MaTEMaTHYECKOTO MasSTHHKA OT JJIMHBI HUTH, 3aBUCHUMOCTH YyIJIa OTPAKCHUS CBETA
OT yIia MaJCHWS W YyIJla TPEIOMJICHHS OT yIjla TaJACcHHs): TUTAaHHPOBAThH
UCCJIEZIOBAaHNE, CaMOCTOSITEIBHO COOMpPATh YCTaHOBKY, (DMKCHPOBATh PE3YJILTAThI
MOJIYYCHHOW 3aBUCUMOCTH (DU3WYECKUX BEIWYWH B BHJE TAaONHI U TPaduUKOB,
MIPOBONTH BBIBOJIBI IO PE3yJIbTaTaM UCCIICIOBAHNS;

MPOBOJUTH KOCBEHHBIE M3MEPEHUST (DU3UUECKUX BETUYHH (CPEHHSST CKOPOCTh
U YCKOPEHHE Tejla TMPU PABHOYCKOPEHHOM JBWKCHHH, YCKOPEHHE CBOOOTHOTO
NaJIeHUs, )KECTKOCTh MPYKUHBI, KOA(DDUIIMEHT TPEHUS CKOJIbKEHUS, MEXaHUYeCKast
pabora M MOIIHOCTb, YacToTa W Mepuoj KoJIeOaHWM MaTeMaTu4ecKoro u
NPYKMHHOTO MasgTHUKOB, ONTUYECKasl CUJia COOMpPAIOIEH JIMH3bI, PAaIUOAKTUBHBIN



¢doH): MmIaHMpPOBaTh HM3MEPEHUs, COOMPATh HSKCHEPUMEHTAJIbHYIO YCTAHOBKY H
BBIIIOJIHATh U3MEPEHUs, CIIENys IPEIIOKEHHOW UHCTPYKLUH, BBIYUCIIATh 3HAYCHUE
BEJIMYMHBl W aHAJIU3UPOBATH IIOJYYEHHBIE pPE3YJIbTAaTbl C YYETOM 3aJaHHOU
IIOIPELIHOCTH U3MEPEHU;

COOIIONaTh TpaBWIa TEXHUKH OE30MacHOCTH NpU paboTe C J1abopaTropHBIM
o0opyIOBaHUEM;

pa3iauyaTh OCHOBHBIC TMPH3HAKA U3YyYEHHBIX (U3WYECKUX  MOJENeH:
MaTepHUaJibHas TOYKa, a0COJIFOTHO TBEPAOE TEJNO, TOYEUHBIA UCTOYHUK CBETA, JyY,
TOHKas JINH3a, IIJJaHEeTapHas MOJEb aTOMa, HYKIIOHHAs MOJEIIb aTOMHOTIO $1pa;

XapaKTepU30BaTh MPUHILIMIIBI JEHCTBUS N3yUYEHHBIX IPUOOPOB U TEXHUUECKUX
YCTPOICTB C HCIOJB30BAaHUEM UX ONMHCAHHUA (B TOM YHUCIE: CIHUJIOMETP, AaTUYUKU
MOJIOKEHHUSA, PACCTOSAHHMS W YCKOPEHUs, pakKeTa, »5XOJOT, OYKH, IEPHUCKOII,
doToanmnapar, ONTHUYECKHE CBETOBOIbI, CIEKTPOCKON, JIO3UMETp, Kamepa
BuiibcoHa), HCIOB3ysl 3HaHUS O CBOMCTBaX (PM3MUECKUX SIBJIEHUN U HEOOXOIMMBbIE
(bu3MYEeCcKre 3aKOHOMEPHOCTH;

UCIIOJIb30BaTh CXEMbl M CXEMaTUYHbICE PUCYHKH H3YUEHHBIX TEXHUYECKHUX
YCTPOUCTB, HM3MEPUTENBHBIX MPUOOPOB U TEXHOJOTHYECKUX TMPOIECCOB TPH
pelieHny y4eOHO-TIPAKTUYECKUX 3ajad, ONTHYECKUE CXEMbI JJisi TOCTPOSHUS
M300paXeHUM B MJIOCKOM 3epKajie U COOUparoIIeHi JINH3E,

MPUBOJUTH MPUMEPHI (HAXOIUTh MH(POPMALIUIO O MPUMEPaX) MPAKTUUYECKOrO
UCITOJIb30BaHUS (DU3MYECKUX 3HAHUI B MOBCEIHEBHOW KU3HM JJI1 OOecredyeHus
0€30MacHOCTH MpHU OOpAILEHUU C MPUOOPAMHU M TEXHUYECKHUMH YCTPOWCTBAMH,
COXpaHEHHUs! 370pPOBbsi U COOMIONEHUS HOPM SKOJOTHYECKOrO TOBEJCHHS B

OKPYXaroIlIeH Cpele;

OCYIIECTBIISATh TMOUCK wuHpopManmu B VHTEepHeTe, CaMOCTOSITEIBHO
dbopMynUpysi TTOMCKOBBIN 3ampoc, HAXOAWUTh MYTH OIpPENENeHUs JIOCTOBEPHOCTHU
MOJIydeHHOM MH(OpPMAIlMU HA OCHOBE HMMEIOIIMXCA 3HAHUW M JOMOJHUTEIIBHBIX
HMCTOYHUKOB;

UCIIOJI30BaTh TPW BBHITIOJIHEHUN YYEOHBIX 3aJlaHUN HAyYHO-TIOMYJISPHYIO
JUTEPATYPy, CHOPABOYHBIE Marepuaibl, pecypcbl cetu HVHTepHer, BlIageTh
nprueMaMu KOHCIIEKTUPOBAHUS TEKCTa, IpeoOpa3oBaHusi MHPOPMAIUU U3 OJHOUN
3HAKOBOW CUCTEMBI B APYTYIO;

CcO31aBaThb COOCTBEHHBIE MHCBMEHHBIE U YCTHBIC COO6III€HI/I$I Ha OCHOBC
I/IH(I)OpMaHI/II/I N3 HCCKOJIBKHMX HCTOYHHKOB, HY6J'II/I"IHO MNpCACTABIIATE PE3YIbTAaThbI



MPOCKTHOM WIJIM HCCIEAOBATEILCKON JICSITENIBHOCTH, TPU OSTOM TPaMOTHO
WCITIOJIb30BaTh W3YYCHHBIM MOHATHHHBIA ammapar U3y4aeMoro pasjaeiia GU3UKA U
COMPOBOXKJATh BBICTYIUICHHE IPE3CHTAIMCH C yYeTOM OCOOCHHOCTEH ayIHTOPHH
00y4Jaronuxcs.

153.7. B ¢enepanbHpIX ¥ pPETMOHANBHBIX MPOLEAYpax OICHKM KauecTBa
0o0pa3oBaHUs HCIIONB3YyeTCsl TepedeHb (KOAM(pUKATOP) PpacHpeesieHHbIX —I10
KJlaccaM TMPOBEPAEMBIX TpeOOBaHWII K pe3yabTaTaM OCBOEHHUS OCHOBHOM
oOpa3oBaTeIbHONW MPOTPAMMBI OCHOBHOTO OOIIET0 OOpa30BaHUS M 3JICMEHTOB
coJiep>KaHusl 1o (hU3HUKe.

TaOmuma 22

[IpoBepsiembIe IPEIMETHBIC PE3YIBTATHl OCBOCHHUS
OCHOBHOM 00pa30BaTeIbHON TPOrpaMMbl OCHOBHOTO OOIIIETO
oOpazoBanus (7 Kiacc)

Kon [IpoBepsieMble MpeIMETHBIE PE3YIbTAaThl OCBOCHUS OCHOBHOM
MpoBEpsieMOT | 00pa30BaTEIBLHON IPOrpaMMbl OCHOBHOTO O0IIIETO 00pa3oBaHus
O pe3yabrara

1.1 WCMOJIb30BATh N3YYEHHBIEC MTOHSATHS

1.2 pas3nuyaTh SIBJICHUS MO OINKUCAHUIO MX XapaKTEPHBIX CBOWCTB U
Ha OCHOBE OIIBITOB, JIEMOHCTPUPYIOIIUX JaHHOE (Pu3ndeckoe
SIBJICHUE

1.3 pacro3HaBaTh MPOSBICHUE U3YYEHHBIX (PU3NYECKUX SIBICHUU B
OKpY’)KalollleM MHpE, B TOM 4YHUCIE (PU3NYECKUE SIBICHUS B
OpUposie, MNpU ITOM MEPEBOAUTH MPAKTUYECKYIO 3aJady B
yueOHYI0, BBIIENATh CYIIECTBEHHbIE CBOMCTBA (MpPU3HAKU)
bu3uYeCcKuX SIBICHUN

1.4 OTHCHIBATh M3YyYEHHBIC CBOWCTBA TeNl M (PU3NUECCKUE SBICHUSA,
UCTIONB3Yysl (PU3NYECKUE BEIMYWHBI, TIPU ONMCAHWUU MPABUIHHO
TPaKTOBaTh (PU3WYCCKUN CMBICT HUCTOJIB3yEeMbIX BEITUYHMH, UX
00O3HAUEHUs] W EAWHUIBI (PU3NYECKUX BEIWYUH, HAXOIUTH
(opMyInbl, CBA3BIBAIOLIME JAHHYIO (DU3MUECKYIO BEIMUYUHY C
APYTUMH  BEIUYMHAMH, CTPOUTh TpaduKu  M3YYECHHBIX
3aBHUCUMOCTEN (PU3NYECKUX BEIUYUH




1.5

XapaKTepu30BaTh CBOICTBA TeJl, (QU3UYECKUE SIBICHUS U
IPOLIECCHl, UCIOJIb3YSl WM3YYEHHBIE 3aKOHBI, MPU ATOM JaBaTh
CIIOBECHYIO  (OPMYIHMPOBKY 3aKOHa W  3allUCBIBaTh  €T0
MaTeMaTUYECKOE BhIPAKCHHE

1.6

OOBSICHATD (PU3NYECKUE SBICHUS, IIPOLIECCHl U CBOMCTBA TeJ, B
TOM 4YUCIIE HU B  KOHTEKCT€ CUTyallMd  IPAKTHUKO-
OPUEHTHUPOBAHHOIO  XapakTepa: BBIABJISATH ~ NPUYUHHO-
CJICJICTBCHHBIC CBS3H, CTPOUTH O0BICHEHHE U3 | - 2 TOTHYECKHUX
mIaroB ¢ onopoil Ha 1 - 2 U3y4eHHBIX CBOMCTBA (HU3UUECKUX
SABJICHUM, (PU3NUECKUX 3aKOHA WJIM 3aKOHOMEPHOCTH

1.7

pelIaTh pacyeTHbIC 3a/1a4u B | - 2 1eMCTBUS, UCITONIB3YS 3aKOHbI
U GOpMyIbI, CBSI3bIBaIONME (HU3MUECKHUE BETUYMHBI: HA OCHOBE
aHAJIM3a YCIIOBUS 3aJaud 3alMChIBaThb KpaTKoe YCIOBHUE,
MOJICTABIISATh (PU3NYECKUE BETUYUHBI B (DOPMYIIBI U MPOBOIUTH
pacyeTbl, HAXOAWTh CIIPABOYHBIC JaHHBIC, HEOOXOAUMBIC MIJIs
pelieHusl 3a/1a4y, OLECHUBATH PEATMCTUYHOCTh ITOTYYEHHOH
br3uYECKON BETUUNHBI

1.8

pacrno3HaBaTh NPOOJIEMBI, KOTOPbIE MOXHO PpPEUIUTh MpH
MOMOILIM (PU3MYECKUX METOJ0B, B ONUCAHUU MCCIEIOBAHUS
BBIJIEJISITh MPOBEPSAEMOE NIPEIONIOKEHHE (TUIIOTE3Y), pa3InyaTh
W HMHTEPIPETUPOBATh MOJIYYEHHBIM pe3yabTar, HaXOIUTh
OLIMOKY B XOJI€ ONBITA, ENaTh BHIBOJIBI 110 €TO PE3yNbTaTam

1.9

MIPOBOJIUTH OMBITHI M0 HAOMIONEHUIO (PU3UUYECKUX SBICHUN WU
bu3uYeckux CBOMCTB Ted: (OPMYIUPOBATh MPOBEPSEMbBIC
MPEIONIOKEHHs, COOMpaTh YCTAaHOBKY W3 MPENJIOKEHHOTO
o0OpyIOBaHUsI, 3aMUChIBaTh XOJ] OMbITa W (POPMYIHUPOBATH
BBIBOJIbI

1.10

BBITIOJIHATH MPSMbBIE U3MEPEHHUS C UCTIOTH30BAHUEM aHAIOTOBBIX
1 1UdpOBBIX TPUOOPOB, 3aMKCHIBATh MOKA3aHMS MPUOOPOB C
Y4ETOM 3aJJaHHOM aOCOFOTHOM MOTPEITHOCTH U3MEPEHU

1.11

MPOBOJUTH KCCIICIOBAHUE 3aBUCHUMOCTH OJIHOW (DU3HUECKON
BEJIMYUHBI OT JPYrOM C UCIIOJIB30BAHUEM NPSIMBIX M3MEPEHHM,
y4acTBOBaTh B IUIAHUPOBAHUM yYEOHOTO HCCIEIOBaHMS,
coOupaTh YCTAaHOBKY W BBINIOJNHITH W3MEPCHHS, CICHys
NPEJIOKEHHOMY TUIaHy, (PUKCUPOBATh PE3YJbTaThl MOJYyYEHHON




3aBUCUMOCTH (I)I/ISI/III€CKI/IX BCIMYUMH B BHUAC MNPCIIOKCHHBIX
Ta6J'II/IH u Fpa(bI/IKOB, ACJIaTb BBIBOJALI IIO0 PE3yJibTaTaM
HCCICAOBaHUA

1.12

OPOBOJIUTh KOCBEHHBbIE W3MEpPEHUs (PU3MUECKUX BEJINYMH,
ciaenys IPEMJIOKCHHOM  HMHCTPYKLUU: IIPU  BBIIOJHEHUU
M3MEpPEHU coOMparh JKCIIEPUMEHTAJIbHYI0 YCTAaHOBKY U
BBIYMCIISATH 3HAYEHUE UCKOMOU BEITUYUHBI

1.13

COONIONaTh TpaBWIIA TEXHUKHA OE30MAacCHOCTH TpU padoTe ¢
n1abopaTtopHbIM 000PYIOBaHUEM

1.14

yKa3bIBaTh MPHUHIMIIBI JACHCTBHS MTPUOOPOB M TEXHUUYCCKUX
YCTPOMCTB, XapaKTEpU30BaTh MPUHITUIIBI ACHCTBUS U3yYEHHBIX
MPUOOPOB U TEXHUUECKUX YCTPOMUCTB C MIOMOIIBIO UX OMUCAHUS,
UCIIONIb3YSl 3HAHUSA O CBOWCTBAX (PU3MYECKUX SBICHUN U
HEO0OXoMMbIe (PU3UUYECKUE 3aKOHBI U 3aKOHOMEPHOCTH

1.15

MIPUBOIUTH TPUMEPHI (HAXOAUTh HHQPOPMAIIUIO O TMpUMEpax)
MPaKTUYECKOTO  WCIOJIB30BaHUA  (PU3WYECKUX 3HAHUK B
MOBCEIHEBHON >KM3HU [JIsi oOecreueHusi Oe30MacHOCTH TpHU
oOparieHu ¢ MpudopaMu M TEXHUUYECKUMHU YCTPOUCTBAMH,
COXPAHEHHS 3J0POBbS M COOIOACHHS HOPM DKOJIOTHYECKOTO
MTOBEICHUS B OKPYKAIOIIECH Cpelie

1.16

OCYIIECTBIISAITh OTOOP HCTOYHHUKOB HH(OpPMAIMU B CETH
HNHTEpHET B COOTBETCTBUU C 3aJaHHBIM MOMCKOBBIM 3aIIPOCOM,
Ha OCHOBE UMEIOILINXCS 3HAHUW U IIyTE€M CPABHEHUS PA3IMUYHBIX
UCTOYHUKOB BBIICNATH HMHGPOPMAIIUIO, KOTOpas SIBISIETCS
MIPOTUBOPEUUBON UITM MOXKET OBITh HEJIOCTOBEPHOM

1.17

WCIIOJIb30BaTh TPHU BBHITIOJHEHWH YYE€OHBIX 3aJaHUil Hay4IHO-
MONYJISPHYIO JATEPATYPY bu3rIecKoro coAepIKaHus,
CIIPABOYHBIE MATEPHAJIBI, PECYpChl ceTU VIHTEpHET, BIaneTh
npueMaMl  KOHCHIEKTUPOBAaHUsSI  TEKCTa, MPeoOpa3oBaHUs
uH(popMauK U3 OTHOM 3HAKOBOM CUCTEMBI B JIPYTYIO

1.18

co3/laBaTb COOCTBEHHBbIE KpAaTKHE MHCbMEHHBIE W YCTHBIE
COOOIIEHUS Ha OCHOBE 2 - 3 HCTOYHUKOB HHQPOpMaALUU
(u3nYeCKoro conxep)kaHus, B TOM YHUCIE MYOJUYHO JI€1aTh
KpaTKue COOOIEHUsI O pe3yJbTarax MPOEKTOB WM Y4eOHBIX




UCCIIEZIOBAHUH, TP 3TOM IPaMOTHO HCIOJIb30BATh U3YyYEHHBIN
NOHATUHHBIM  ammapaT Kypca  (U3MKH,  CONPOBOXKAATb
BBICTYIUIEHUE ITPE3EHTAUEN

1.19 IpU  BBINOJIHEHUM Y4YEOHBIX TIPOEKTOB M  MCCIICIOBAaHUM
pacripefiensaTh OO0sS3aHHOCTU B TPyIIe B COOTBETCTBUU C
MOCTaBJICHHLIMHU 3aJlauaMi, CJICIUTH 3a BBINOJIHEHHEM IlJIaHA
JICHCTBUI, aJeKBAaTHO OIICHMBaThb COOCTBECHHBIM BKJIaJd B
JNEATENbHOCTh  TPYNIIBI, BBICTPAWBaTh  KOMMYHUKATUBHOE
B3aUMO/ICVCTBHE, YUUTHIBAS MHEHHUE OKPYKAIOIIINX

Taobmura 22.1

[IpoBepsiembie 3MeMeHTHI coaepkanus (7 Kiaacc)

Kon Kon [IpoBepsiemMble 3IEMEHTBI CONECPKAHUS
paszena | JJIeMeHTa

1 OU3MKA U EE POJIb B IIO3HAHNHM OKPYXXAIOIIET'O MIPA

1.1 ®usuka - Hayka O Ipupoae. SBiIeHHs NPUPOBI.
@u3nyeckre SBJICHHS: MEXaHUYECKHUE, TEIIOBbIE,
AIIEKTPUUYECKUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE

1.2 ®duznueckre BeNMWUUMHBL. M3Mepenue Gu3HMUECKUX
BenuunH. @usnueckue npubopsl. [lorpemHocTts
n3MepeHnil. MexxayHapoaHasi CUCTEMA €IUHUIL

1.3 EcrecTBeHHO-HAYyYHBIN METON IMO3HAHUS: HAOIIOIEHUE,
MOCTAHOBKA HAYYHOT'O BOMPOCA, BBIABUKEHUE TUIIOTES,
OKCIIEPUMEHT TI0 TPOBEPKE THUIIOTE3, OOBSICHEHHUE
HaOJII0aeEMOT0 SIBIICHUS

1.4 Onucanve pU3NIECKUX SBICHUHN C TIOMOIIBIO MOIETIEH

1.5 [IpakTuyeckue paboOThI:

N3mepenune paccTosHUM.

N3mepenne oobema JKUIKOCTH U TBEPAOro Tea.
Onpenenenue pa3sMepoB MAJIbIX TEJ.

W3mepeHue temrepaTrypbl NMpPU MOMOIIU KUAKOCTHOTO

TEPMOMETpA U JATYMKA TEMIIEPATypPbl




I[TEPBOHAYAJIbHBIE CBEAEHMS O CTPOEHNHN BEHIECTBA

2.1

CTpOGHI/IC BCIICCTBA: ATOMbBI 1 MOJICKYJIbI, UX Pa3MCpPBhbI.
OHI)ITLI, JOKa3bIBAIOIINC JUCKPCTHOC CTpPpOCHHUC
BCIICCTBA

2.2

JIBrxkenue dactui BemiectBa. CBs3b  CKOPOCTH
JIBWKCHHUS YacTUIl C TeMIepaTypoil. bpoyHoBckoe
IBIOKeHUE, MU dy3ust

2.3

BSaHMOHGﬁCTBHC JacTul BCHICCTBA: IIPUTKCHUC U
OTTAaJIKHMBAaHUC

2.4

ArperatHble COCTOSIHUS BEIIECTBA: CTPOCHHE Ta30B,
KUIKOCTEM U TBEPABIX (KPUCTAUIMYECKUX) TeEl.
B3auMocCBsI3b MEX]ly CBONMCTBAMU BEIIECTB B Pa3HBIX
arperaTHpIX COCTOSIHUSIX U WX aTOMHO-MOJICKYJISIPHBIM
CTPOEHUEM

2.5

Oco0eHHOCTH arperaTHpIX COCTOSTHUN BOJIBI

2.6

[IpakTuyeckue paboOThI:

OueHka JuaMeTrpa aromMa METOIOM  psAgoB  (C
UCITOJIb30BaHueM (oTorpaduii).

OnbITel 10 HAONIOACHUIO TEIJIOBOTO PaCIIMPEHUS
ra3os.

OnbIThI o OOHapYXEHUIO NEUCTBUS CHUJI
MOJIEKYJIIPHOTO TIPUTSKEHUS

JABVXXEHN

E 1 B3AUMOJIEVICTBUE TEJI

3.1

Mexanundeckoe JIBUJKCHHUE. PaBHOMEpHOE 51
HEPaBHOMEPHOE JBUKECHUE

3.2

Cxopoctb. CpenHssi CKOPOCTh IPU HEPABHOMEPHOM
JBIDKEHUHU. Pacder myTu u BpeMeHU JIBH)KCHHUS

3.3

SlBnenue uHepuuu. 3aKOH MHEepUMHU. B3aumoneiictBue
TEJ KaK NMPUYMHA U3MEHEHUSI CKOPOCTHU JBUKECHUS TEJI.
Macca kak Mmepa HHEpTHOCTH Tejia

3.4

[InoTHOCTH BCIIICCTBA. CBs3b IINIOTHOCTH C
KOJIMYCCTBOM MOJICKYJI B C/IMHUIIC o0beMa BCIICCTBA




3.5

Cuna xak XapaKTCPpHUCTHUKA BBaHMOHCﬁCTBHH TCII

3.6

Cuna ynpyroctu u 3akoH ['yka. V3mepeHue cuiibl ¢
MOMOIIBIO TUHAMOMETPA

3.7

SIBneHUE TATOTEHHS U cuiia TshkecTH. Chita TSHKECTH Ha
APYTrux IJIaHCTax. Bec tena. HeBecomocTh

3.8

Cuna tpenus. TpeHHE CKOJIbKEHUS U TPEHUE MOKOS.
Tpenue B npupoae U TEXHUKE

3.9

CrokeHue Cwil, HaIlpaBICHHBIX MO OJHOW IPSMOM.
PaBHOnelcTBYIOIIIAS CUIT

3.10

[IpakTrueckue paboThbI

OmpeneneHue CKOPOCTH PABHOMEPHOIO JIBMIKCHUS
(mapuka B KUJAKOCTH, MOJEIU  AJIEKTPUUYECKOTO
aBTOMOOWJIS U TakK JaJiee).

OmnpeneneHue cpeaHel CKOPOCTH CKONBKECHHUS Opycka
WJIM IIapUKa M0 HAKJIOHHOMW TJIOCKOCTH.

OrnpeneneHune MIOTHOCTH TBEPAOIO TENA.

OnBITHI, IEMOHCTPUPYIOIIUE 3aBUCUMOCTD PACTSIKEHUS
(medopmarumn) IpyKUHBI OT MPUITOKEHHOU CHUJIBI.
OnbITEI, JIEMOHCTPUPYIOIIUE 3aBUCUMOCTh  CHJIBI
TPEHUsI CKOJIbKEHHMS OT Beca Tella M XapakTepa
CONPHUKACAIOIIUXCS] TOBEPXHOCTEMN

3.11

DuU3NYECKUE SBICHUSI B MIPUPOJIC: MPUMEPHI JBHKCHUS
C pAa3IUYHBIMH CKOPOCTSIMA B KHWBOM U HEXKUBOU
MIPUPOJIE, IEMCTBUE CUJIBI TPEHUS B MIPUPOJIE U TEXHUKE

3.12

TexHudeckne yCTpOMCTBA: JUHAMOMETP, MOAUIUITHUKA

JIABJIEHUE TBEP/bIX TEJI, )KUJKOCTEHN 1 TA30B

4.1 Hasnenue tBepaoro teia. CrocoObl yMEHbBIIEHUS H
YBEIIMYEHHUSI TaBICHUS

4.2 JlaBneHue Tra3za. 3aBHCHUMOCTb [JaBIICHUS Ta3a OT
o0bemMa, TeMIepaTyphl

4.3 [lepenaya gaBieHust TBEPABIMU TEAMU, KUIKOCTSIMHU U

razamu. 3akoH Ilackais. [TneBMaTndeckre MalInHbl




4.4

3aBUCUMOCTb  JIaBJIICHUSI JKUJKOCTU OT IJIyOHWHBI.
['uppocraTnueckuii napajoxc. CooOmaronuecs
cocyabl. ['MapaBnuueckue MEXaHU3Mbl

4.5

Atmocdepa 3emanm U artMoc(epHOE  JIaBICHHE.
[lpuynHbI  CyIIECTBOBaHMSA BO3AYIIHON  00OJIOUKU
3emuIu. OneIT Toppuuennu. 3aBUCUMOCTD
arMoc(epHOro AaBlIEHUS OT BBICOTHI HAJ YpPOBHEM
Mopst

4.6

N3mepenne armocdepHoro masineHus. [IpubGopsl mis
U3MEPEHUsT aTMOC(EPHOTO TABICHUS

4.7

JleficTBHe XKUAKOCTH W Ta3a Ha MOTPY>KEHHOE B HHUX
Teno. BeiTankupatomas (apxumenoBa) cuiia. 3aKOH
Apxumena

4.8

[LimaBanue ten. Bo3ayxominaBanue

4.9

[IpakTudeckue padOThI:

HccnenoBanne 3aBUCHUMOCTH Beca Tejla B BOJE OT
o0beMa MorpyKeHHOH B KUIKOCTh YaCTH Tea.
OrnpeneneHne BBITAJIKUBAIOIICH CHIIbI, JCHCTBYIOLIEH
Ha TEJIO, MOTPYKEHHOE B KUJIKOCTb.

IIpoBepka HE3aBUCMMOCTH BBITAJIKUBAIOUIEH CUJIbI,
JICMCTBYIOIIIEH HA TEJIO B )KUIKOCTH, OT MAaCChI TeJa.
OMBITHI, JIEMOHCTPUPYIOIINE 3aBUCHUMOCTD
BBITAJIKMBAIOIICH CHJIbI, JCHCTBYIOIIEHW HA TEJIO B
JKUJIKOCTH, OT 00beMa MOTPYKEHHOU B )KUIKOCTh YaCTH
TeJa ¥ OT IJIOTHOCTH KHJIKOCTH.

KoHcTpynpoBanue apeoMerpa WIM KOHCTPYHPOBAHUE
JIOJIKU U OTIPEJICIICHUE €€ TPy30M0ABEMHOCTH

4.10

®duznueckue  ABICHUS B OPUpPOJE:  BIUSHUE
arMoc(EpHOro  JaBl€HUsS HAa SKMBOM  OpraHusM,
rIaBaHUE pbIo

4.11

TexHuueckue yCTpPOWCTBA: COOOIIAIOMIMECS COCYBbI,
YCTPOWCTBO BOJOMPOBOJA, THAPABIMYECKUN TIpecce,
MaHOMETp, OapoMETp, BHICOTOMEP, TOPUIHEBON HACOC,
apeoMeTp




5 PABOTA, MOIIIHOCTD, SOHEPI 51

5.1 Mexanudeckas pabora
5.2 MexaHnyeckass MOIITHOCTD
5.3 [IpocThie MeXaHWU3MBI: pbIYar, OJOK, HaKJIOHHAsS

II0CKOCTh. [IpaBuiio paBHOBECHS pblyara

5.4 [IpumeHeHue npaBuiIa paBHOBECHS pblyara K OJIOKy
5.5 "3omoroe  mpaBuno"  mexaHuku.  Kosdduiment
MOJIE3HOTO  JIeWCTBUA ~ MexaHu3MoB.  lIpoctbie

MCXaHHM3MEbI B 6bITy U TCXHHUKC

5.6 [ToreHnanbHas 3HEPrUy TENA, NOIHATOTO HAJl 3eMIIEH
5.7 Kunernueckas sHeprus
5.8 [lonHass mMexaHWYecKas dHEpPrus. 3aKOH M3MEHEHHUs U

COXpPaHCHUA MEXaHUYECKOM 9HCPIrun

5.9 [IpakTuyeckue paboOTHI:

Onpenenenue padoThl CUJIbI TPEHUS TP PABHOMEPHOM
JBH>KEHUH TeJa M0 TOPU30HTAIBHON OBEPXHOCTH.
HccnenoBanue yciioBUM paBHOBECHS pblyara.
N3mepenne KII/] HaKIIOHHOM IJIOCKOCTH.

N3yuenue 3ak0Ha COXpaHEHHSI MEXaHUYECKOU SHEPTUU

5.10 @u3nyeckue SBICHHS B NPUPOAE: pbhUATH B TEIE
4eJIoBeKa
5.11 TexHnueckne yCTpOMCTBA: pblyar, TMOABWKHBIA U

HEMOJIBW)KHBIN OJIOKH, HAKJIOHHAS TIOCKOCTh, TPOCTHIE
MEXaHU3MBbI B OBITY

Tabmuia 22.2

[TpoBepsiemble TpeOOBaHUS K pe3yJIbTaTaM OCBOEHUSI OCHOBHOM
00pa3oBaTeIbHOM MpOorpamMmsl (8 Ki1acc)

Kon [IpoBepsiemble MpeIMETHBIE PE3YIBTAThl OCBOCHHSI OCHOBHOM




IpOBEPSAEMOr
O pe3yabTara

o0Opa3oBaTebHON MPOrpaMMbl OCHOBHOT'O 0OIIEro o0pa3oBaHus

1.1

HCIIOJIBb30BAaTh ITOHATHUA

1.2

pasiimdarhb SABJICHHUA 110 OIMMCAHWIO UX XAPAKTCPHBIX CBOMCTB M
Ha OCHOBC OIIBITOB, ACMOHCTPHPYIOIINX JTAdHHOC (1)I/ISI/I‘ICCKOC
SABJICHHUC

1.3

pacrno3HaBaTh MPOSIBIICHUE M3YyYEHHBIX (PU3UUECKUX SIBICHUHN B
OKpYXaloleM MHpEe, B TOM YHCIe (PU3NYECKUE SBICHUS B
OpUPOAE, MPHU STOM IMEPEBOAUTH MPAKTUUECKYIO 3aJadyy B
y4eOHYI0, BBIICNATh CYIIECTBEHHbIE CBOWCTBA (TIPU3HAKH)
(bu3HUECKUX SIBICHUI

1.4

OINUCHIBaTh M3YYEHHbIE CBOMCTBA Te€l U (PU3NUECKUE SIBICHUA,
UCTONb3ysl (PU3NYECKUE BEIMYUHBI, IPU ONUCAHUU MPABUIBHO
TPaKTOBaTh (PU3MUYECKUM CMBICT HCHOJIb3YEMbIX BEJIWYUH,
0003HAYEHUs] W E€OUHULBI (PU3HUYECKUX BEIUYHMH, HAXOIUTh
(opMyJibl, CBA3BIBAIONIME JTAHHYIO (U3UYECKYIO0 BEIHYHMHY C
IpPYyTMMH  BEIMYMHAMH, CTPOUTh TpaduKu  HU3YYEHHBIX
3aBHCUMOCTEN (PU3NYECKUX BEIIUYUH

1.5

XapaKkTepu30BaTh CBOMCTBA Tei, (PuU3UUecKue SBJICHUS U
MPOIIECCHI, HCTOJB3YSl U3YyUYCHHBIC 3aKOHBI, TIPU ATOM JaBaTh
CIIOBECHYIO  (DOpPMYIUPOBKY 3aKOHAa M 3alHUChIBaTh  €ro
MaTEMaTUYECKOE BBIPAKEHUE

1.6

OOBSACHATH PU3NYECKHUE TPOLIECCH U CBOMCTBA TEJ, B TOM YHCIIE
U B KOHTEKCTE CHUTyallMi IPaKTUKO-OPUEHTUPOBAHHOIO
XapakTepa: BbISBIATh IPUUYNHHO-CIIECTBEHHBIE CBSI3H, CTPOUTH
00psicHeHne U3 1 - 2 JOrMYeCKHMX IIIaros ¢ Imomompo 1 - 2
M3YYEHHBIX CBOWCTBA (PU3MYECKUX SBICHUN, (PUINUECKUX
3aKOHA WJIM 3aKOHOMEPHOCTH

1.7

pelaTh pacyeTHbIE 3a/1a4u B 2 - 3 AEHCTBHS, UCIIONb3Ys 3aKOHBI
1 (HOpMYIIbI, CBsI3bIBaIONINE (DU3NUYECKUE BETMYUHBI: HA OCHOBE
aHalM3a YCIIOBHS 3aJaud 3alMChiBaTh KpATKOE YCIOBHE,
BBISIBJIITh HEJIOCTATOK JAHHBIX JIJISl PEIICHUS 3a7aul, BEIOUPATh
3aKOHBI U (POPMYJIbI, HEOOXOAUMBIE JIJISl €€ PEIlCHHUs, IPOBOUTh
pacdeTbl M CpaBHHMBATH IMOJIYYCHHOE 3HaueHUE (HU3MUCCKOU




BCIIMYMWHBI C U3BCCTHBIMH JaHHBIMH

1.8

PpacCIiO3HaBaTb HpO6J'I€MI>I, KOTOpPBIC MOHO PpCUIUTL IIpU
IIOMOIITN (1)I/I3I/I‘I€CKI/IX MCTOHOB, HCIIOJIB3YA OITMCaHHC
HCCJIICOOBAaHMA, BBIACILATE  IIPOBCPACMOC  IIPCAIIOJIIOKCHHC,
OOCHHUBATH IMPABUIIBHOCTD IMOPAAKA ITPOBCACHUA HCCICAOBAHUA,
JA€J1aTb BbIBOAbI

1.9

IPOBOJUTH OIBITHI IO HAOIIOACHUIO (PU3NYECKUX SIBICHUN WIN
(¢u3nyeckux CBOMCTB Ten: (HOPMYIUpPOBaTh IPOBEPSIEMbIE
MPEANONOKEHHS, COOMpPAaTh YCTAHOBKY W3 MPEAJIOKEHHOIO
0o00OpyI0OBaHUs, OIKCHIBATh XOJA ONbITa U (POPMYIUPOBATH
BBIBOJIbI

1.10

BBITIOJIHSATH MPSAMBIE U3MEPEHHUSI C UCTIOIB30BAHMEM aHAJIOTOBBIX
NpuOOpOB M JaT4YUKOB (PUBUYECKUX BEIUYUH, CPABHUBATh
pe3y/IbTaThl M3MEPEHHM ¢ y4eTOM 3aJaHHON aOCOIIOTHOM
MOTPEIIHOCTH

1.11

MPOBOJIUTh HCCJICIOBAHUE 3aBUCUMOCTH OJHON (U3UYECKON
BEJIMYUHBI OT APYroMl C MCIOJIB30BAHUEM MNPSIMBIX U3MEPEHUM:
IJIaHUPOBATh MCCIICAOBaHNE, COOMPATh YCTAHOBKY U BBITIOIHATH
U3MEpPEHUS, CIeAyd MNpeIIoKCHHOMY IUIaHy, (UKCUPOBAThH
pe3yJIbTaThl TOJYYEHHOW 3aBUCMMOCTH B BHJE TaOIWI |
rpadrKOB, JeIaTh BEIBOIBI 110 pe3yIbTaTaM HCCIICIOBAHUS

1.12

POBOANTh KOCBEHHBIE HW3MEpPEHUS (U3HUYECKUX BEIUYHUH:
IUTAaHUPOBATh  U3MEPEHHUsA, COOHMpaTh AKCIEPUMEHTAIHHYIO
YCTAHOBKY, CIEAYys NPEII0KEHHOU WHCTPYKIMU, U BBIYUCIATH
3HAYEHUE BEJINYMHBI

1.13

coOronaTe MpaBWJIa TEXHUKH OE30MaCHOCTH TMpU pabdoTe ¢
n1abopaTopHBIM 000PYIOBaHUEM

1.14

XapaKTepHU30BaTh MPUHIUIBI TEHCTBUS U3yYEHHBIX MPUOOPOB U
TEXHUYECKUX YCTPOWCTB C OMOPOW HA UX ONMUCAHHUS, UCIIOJIB3YS
3HaHHUA O CBOMCTBax (PU3MUECKUX SIBICHHA U HEOOXOIUMBIE
(du3nUecKrue 3aKOHOMEPHOCTH

1.15

pacCiio3HaBaThb IIPOCTBIC TCXHHNYCCKHUC YCTPOﬁCTBa n
HU3MCPHUTCIIbHBIC HpI/I60pI>I IImo CxeMaM H CXECMAaTU4YHBIM
PUCYHKaM, COCTaBJIATb CXCMbI JSJIICKTPUUYCCKHUX ueneﬁ C




MOCJIEIOBATENILHBIM U MAPAJUICIIbHBIM COCTUHEHUEM DJIEMEHTOB,
pasinyasi yCJIOBHbIC O0O3HAYEHHUS 3JEMEHTOB 3JIEKTPUUCCKUX
neneun

1.16 OPUBOJUTH MNPUMEPHI (HAXOAUTHh WHMOPMAIMIO O MPUMEPAX)
NPAKTUYECKOTO  HCMONb30BaHUS  (PU3MYECKUX 3HAHUU B
MOBCEAHEBHON KW3HU Il oOecrieueHrss Oe30MacHOCTH TP
oOpaileHUy ¢ OpudbOpaMU U TEXHUYECKUMH YCTPOIMCTBaMH,
COXPaHCHHS 3J0POBBS M COOJIOACHUS HOPM SKOJIOTHYECKOTO
NOBEJEHUS B OKPYXKAIOIIEH cpelie

1.17 OCYLIECTBIISATh MOUCK HHPOpMAUKU (PU3UUECKOTO COJIEPKaHUS B
cetn VHTEpHET, HA OCHOBE HUMEIOIIMXCS 3HAHUM W IIyTEM
CpaBHEHUS JOTIOJTHUTEIBHBIX VCTOYHUKOB BBIJICIIATD
UHPOpPMAINIO, KOTOpas SIBISETCS MPOTUBOPEUYMBOM MIIM MOXKET
OBITh HEIOCTOBEPHOM

1.18 UCIOJIb30BaTh IPHU BBHIMOJHEHWH YYE€OHBIX 3aJaHUil Hay4dHO-
NOMYJIAPHYIO ~ JIUTEpaTypy  (HU3UYECKOTO CoZlepKaHusl,
CIIpaBOYHBIE MaTepualibl, pecypcbl cetu VHTepHeTr; Biaaerhb
npreMaMu  KOHCIIEKTHMPOBAaHUS  TEKCTa, MpeoOpa3oBaHUs
“H(pOpMAIINK U3 OHOU 3HAKOBOUW CUCTEMBI B JIPYTYIO

1.19 co3/laBaTh COOCTBEHHBIE IHCHMEHHBIE W KpaTKUE YCTHBIE
coobmieHusi, 0000mas  WHPOPMAIMIO W3  HECKOJbKHUX
HMCTOYHUKOB (PM3UYECKOTO COMEpKaHUsA, B TOM YUCIIE MyOTHMIHO
MIPENCTABIIATh PE3YNbTAaThl MMPOCKTHOW WIIM UCCIICIOBATEIIbCKON
JESATETBHOCTH, TPH ATOM T'PAMOTHO HCTOJIh30BaTh M3yYCHHBIN
NOHATUHHBIA  ammapar  Kypca  (U3UKHA,  COMPOBOXKIATH
BBICTYIIJICHUE TIPE3CHTAINEH

1.20 OpY  BBIIIOJIHEHUH Y4YE€OHBIX MPOEKTOB U  MCCIIEIOBaHUI
(pu3nYEeCKUX MPOIECCOB PACHPENENATh 00I3aHHOCTH B IPYIIIE B
COOTBETCTBMM C TIOCTaBJICHHBIMM 3aJa4aMH, CIEAUTh 34
BBIMIOJIHECHUEM IUIAHA JICMCTBUA W KOPPEKTUPOBATH €10,
aJIeKBaTHO OIICHMBATh COOCTBEHHBIN BKJIAJ B JI€ATEIHHOCTD
IPYIIbI, BBICTPAWBATh KOMMYHHMKAaTMBHOE B3aMMOJICHCTBUE,
IPOSBIISiE TOTOBHOCTH pa3pelaTh KOHPIUKTHI

Tabmuua 22.3



[IpoBepsiembie MeMEHTHI cofiep kaHus (8 Kiacc)

Kon Kon IIpoBepsiemMble 2IEMEHTBI CONEPIKAHNS
pasnena | 3JeMeHTa
6 TEIUIOBBIE ABJIEHUA

6.1 OCHOBHBIE TIOJIOXKEHHUSI MOJIEKYIISIPHO-KUHETUYECKOU
TEOpUU CTpPOECHUS BemecrBa. Macca W pa3mepsl
MoJieKyll.  OmnbIThl, TOATBEP>KIAIOIIME  OCHOBHBIE
MOJIOXKEHUS MOJIEKYISIPHO-KMHETHYECKON TEOpUU

6.2 Mogenu  TBepIoro, OSKHAKOTO W ra3o00pa3HOro
cocTosiHul BemiecTBa. Kpucraminueckue u amopdHbie
Tena

6.3 OOBbsicHeHNE CBOWCTB I'a30B, KUAKOCTEH U TBEPABIX TEI
Ha OCHOBE IIOJIOKEHUN MOJEKYISIPHO-KUHETHYECKOU
TEOPHUH

6.4 CmaurBaHME U KallWUISIPHBIE SIBJICHUS

6.5 TennoBoe paclIMpeHue U cKaTue

6.6 Temmneparypa. CBsa3p Temmeparypel €O CKOPOCTBIO
TEIJIOBOTO JBUKEHUS YaCTHII

6.7 BuyTpennss DHEPTHUSL. Cnoco0Obl M3MEHEHUS
BHYTPEHHEH 3HEpPruM: TEIUIONepesaya U COBEpLICHUE
paboThI

6.8 Buap! Terionepenayn: Te€miI0NPOBOIHOCTh, KOHBEKIIHUS,
U3IIy4YeHHE

6.9 KonnuecTtBO  TEIIOTBI.  YAeNbHAsT  TEIIOEMKOCTH
BEIIECTBA

6.10 TemiooOMEH H TEIJIOBOE paBHOBECHE. YpaBHEHHUE
TEIJI0BOro OajaHca

6.11 [InaBneHne W OTBEpAEBAHME  KPUCTAJUIMYECKHUX
BEILIECTB. Y/IeJIbHAS TEMJIOTA IUIABJICHUS




6.12 [TapooOpa3oBanne u  KoHjaeHcanus. VcmapeHue.
Kunenue. VYnenpHas Temiora mapooOpa3oBaHUS.
3aBUCUMOCTD TEMIIEPATYPbl KUIIEHUSI OT aTMOC(EPHOTrO
JABJICHUS

6.13 BrnaxHocts Bo3myxa

6.14 DHeprus TOIJIMBA. YIEJIbHAs TEMI0TAa CTOPAHUS

6.15 [Ipunuuner  paGotel  TermmoBeiX jBurarenen  KILJ]
TEIJIOBOTO JIBUTaTelisd. TeruioBble ABUTATENd U 3allliTa
OKpPY>KaroLed Cpebl

6.16 3aKkOH COXpAaHEHUsT W NPEBpALlEHUs DSHEPruu B
TEIJIOBBIX IpoLEeccax

6.17 [IpakTuyeckue pabOTHhI:

OnbIThI o OOHapYXEHUIO NEUCTBUS CHUJI
MOJICKYJISIPHOTO TIPUTSKEHHUS.

OnpIThl MO BBIPAIIMBAHUIO KPUCTAJJIOB IMOBapEHHOM
COJIM WJIM caxapa.

OnpITel O HAOMIOAEHUIO TEIJIOBOTO  PACIIUPEHUS
ra3oB, )KUIKOCTEN U TBEPbIX TEI.

OmnpeneneHue gaBieHUs BO3ayxa B Oa/UIOHE HINPUIIA.
OnbIThl, NEMOHCTPUPYIOIIUE 3aBUCHUMOCTH JABIICHUS
BO3JlyXxa OT ero oObeMa U HarpeBaHWs WU
OXJIKICHUS.

IIpoBepka rUMOTE3bl JIMHEWHOW 3aBUCUMOCTH JIJIMHBI
CTOJIOMKA KUIKOCTH B TEPMOMETPHUUYCCKON TPYyOKe OT
TeMIIEpPaTyphl.

HaOntonenue n3MeHeHUs: BHYTPEHHEH SHEPruu Telia B
pe3yJsibTare Terionepeaayy u padoThl BHEIIHUX CHJL.
UccnenoBanue SIBJICHUSA TertooOMeHa pu
CMENIMBAaHUU XOJIOAHOU B TOPSAYEH BOJIBI.

OnpeneneHue KOJIMYECTBA TEIUIOTHI, MOJIYYEHHOTO
BOJIOM MPH TEIJIOOOMEHE C HarpeThiM METaJINYCCKUM
HWJIMHAPOM.

OnpeneneHne yaeJdbHOM TEIIOEMKOCTH —BEIIECTBA.
HccnenoBanue npoiiecca UCIapeHUsl.

OrnpenenieHne OTHOCUTEIBHOM BIIAXKHOCTH BO3yXa.




OmnpezneneHue yaeabHOM TEIUIOTHI TUIABICHUS JIba

6.18

Pu3nyecKkue SBICHUS B MPUPOJE: IOBEPXHOCTHOE
HATSDKCHUE W KalnWUISIpDHBIE SIBJICHUS B IIPUPOJE,
KpucTtajuilel B mpupone, usnydeHue  CoiHia,
3aMep3aHue BOJIOEMOB, MOpPCKHE OpHu3bl; oOpazoBaHue
pPOCHI, TyMaHa, UHES, CHETa

6.19

TexHudueckne yCTpOMCTBA: KaNWJUIAPBL, IPUMEPHI
WCITOJIB30BAHUS KPUCTAJUIOB, )KMIKOCTHBIM TEPMOMETD,
JATYUK TEMIEPATYpPbl, TEPMOC, CHUCTEMA OTOILICHHUS
JIOMOB, THUTPOMETPHI, MCUXPOMETp, MapoBasi TypOHHA,
JIBUTATEJIb BHYTPEHHETO CTOPAHHUS

SJIEKTPUHECKUE U MAT'HUTHBIE ABJIEHUA

7.1 Onekrpuszanus Ten. /[Ba posa 3MeKTpUUECKUX 3apsI0B

7.2 B3aumopelictBue 3apsiKEeHHBIX Tenl. 3akoH KynoHa
(3aBUCUMOCTb CUJIBI B3aUMOJICHCTBUSI 3aPSHKCHHBIX TEIl
OT BEJIMYMHBI 3aPSA0B U PACCTOSHUS MEXKY TEIAMU)

7.3 DneKTpuuecKoe noJie. HarnpsxkeHHOCTh
aNeKTpuyeckoro nois. IlpuHunun  cynepno3uuuu
AIIEKTPUUYECKUX TOJIeH (Ha KaYeCTBEHHOM YPOBHE)

7.4 Hocutenn »srneKTpUYEecKUX 3apsA/ioB. NEMEHTApPHBIN
anekTpudeckuil 3apsan. Crpoenue atoma. [IpoBonHUKH
U JUDJIEKTPUKH

7.5 3aKOH COXpaHEHUs IEKTPUUECKOTO 3apsiaa

7.6 ONEeKTpUYECKUM  TOK.  YCIIOBHUS  CyLIECTBOBAHUSA
AIIEKTPUYECKOTO TOKA. VICTOUHUKY MTOCTOSTHHOTO TOKA

7.7 JlencTBus AIEKTPUUECKOTO TOKa (TemioBoe,
XUMHUYECKOE, MAarHuTHOE). OJEKTPUUYECKUM TOK B
KUJKOCTSX U Ta3zax

7.8 Onektpuueckasg uenb. Cuia TOKa. OIJIEKTPUYECKOE
HaIpspDKEHUE

7.9 ConpoTtusieHue MIPOBOJHUKA. VnenbHOE




COIIPOTHUBJICHNEC BCUICCTBA

7.10 3akoH Oma Jy1sl ydacTKa IEnu

7.11 [locnenoBarenbHOE W MapajlieIbHOE  COCIUHEHUE
MIPOBOJIHUKOB

7.12 PaGotra W MOIIHOCTH JJIEKTPUYECKOTO TOKA. 3aKOH
Jxoyns-Jlenua

7.13 ONEeKTpUYEeCKUE LEeNU U MOTPEOUTENN AIEKTPUYECKON
sHepruu B ObITY. KopoTkoe 3ambikaHue

7.14 ITocTostHHBIE MarHuTHL. B3auMoaencTBue MOCTOSHHBIX
MarHuTOB

7.15 MarnutHoe nosie. MarHuTHoe Tmone 3eMJIM U €ro
3HAYEHHUE JIJIS1 )KU3HU Ha 3eMJie

7.16 OneiT Opcrena. MarHUTHOE TOJE  BIIEKTPUYECKOTO
ToKa. [I[puMeHeHne ANEeKTPOMarHuToOB B TEXHUKE

7.17 JlelicTBME MarHMTHOTO IOJS HA MPOBOJHHUK C TOKOM.
DneKkTpoABUTaTENb MOCTOSSHHOTO ToKa. Mcnonp30BaHue
AEKTPOABUIATENIEN B TEXHUYECKUX YCTPOMCTBAX U Ha
TpaHCIOPTE

7.18 Onbitel  ®apaness.  SIBneHHe  3IEKTPOMArHUTHOMN
naayknuu. [Tpasuio Jlenna

7.19 DnekTporeHeparop. Cnoco0Obl MOJTYYEHUSI
DIIEKTPUYECKOM  DHEPTrUuM.  DJIEKTPOCTAHUMHU  Ha
BO300HOBIIIEMBIX ICTOYHUKAX YHEPTUH

7.20 [IpakTuyeckue paboOThI:

OnpITel 1O HAOMIONEHUIO  DJISKTPH3alMM  Tell
WHIYKIUEN U TPU COMPUKOCHOBEHUHU.

UccnenoBanue JeWCTBUA JJIEKTPUYECKOTO TOJS Ha
MIPOBOJIHUKYU U JTUAJICKTPUKH.

COopka u mpoBepka pabOThl ANEKTPUUYECKON IIETHU
IMOCTOSTHHOTO TOKA.

N3Mmepenue u peryanpoBaHue CUIIbl TOKA.

N3mepenue u peryinupoBaHue HAMPSKEHUS.




HUccnenoBanue 3aBUCHUMOCTHM CHJIBI TOKa, HIYLIETO
yepe3 pPe3ucTop, OT CONPOTHUBICHUSA PE3UCTOpa M
HAaIPSHKEHUS] HA PE3UCTOPE.

OnEITHI, JEMOHCTPHUPYIOIINE 3aBUCHUMOCTD
ANEKTPUYECKOTO COIMPOTUBIICHUS TMPOBOJHUKA OT €r0
JUTAHBI, TUTOIIAIH TTOMEPEYHOTO CEYEHHS U MaTepUaa.
IIpoBepka mpaBWia CIOXKECHUA HANPSOHKCHUHW T[IPU
MOCJIEA0BATEIILHOM COCIUHEHUH JIBYX PE3UCTOPOB.
IIpoBepka mpaBuiia WISk CUJIBI TOKA IIPU MapajijieIIbHOM
COEIMHEHUU PE3UCTOPOB.

Omnpenenenue pabOThl IEKTPUUECKOTO TOKA, UIYIIETO
yepes pe3UCTop.

OnpeneneHue  MOIIHOCTH — AJIEKTPUYECKOTO  TOKa,
BBIIEIIEMON HA PE3UCTOPE.

UccnenoBanne 3aBUCHUMOCTHM CHJIBI TOKa, HIYIIETO
yepes JIAMIIOUKY, OT HAPSKEHUS Ha HEH.

Omnpenenenune KII/1 narpesarens.

Hccnenosanue MarHuTHOTO B3aUMO/JICHCTBUS
MOCTOSIHHBIX MarHUTOB.

N3ydyeHne MarHMTHOrO TOJISI TTOCTOSSHHBIX MAarHWTOB
IIpU UX OOBEAMHEHUU U Pa3JICIICHUH.

UccnenoBanue nOeHCTBUS SIIEKTPUYECKOTO TOKA Ha
MAarHUTHYIO CTPEJIKY.

OnbIThl, JI€MOHCTPUPYIOIIUE  3aBUCUMOCTH  CHJIBI
B3aUMOJICVCTBUS KaTyIIKA C TOKOM U MarHuTa OT CHUJIbI
TOKA M HaIlpaBJICHUA TOKa B KaTyIIIKE.

N3ydenue AeiCTBUS MAarHUTHOTO MOJISI HA MPOBOJHHUK C
TOKOM.

Koucrpynposanue u W3y4YCHUE paboTHI
AIIEKTPOIBUTATEIS.

N3mepenue KII/] anexkrpoaBurareibHON yCTaHOBKH.
OnbITHI IO UCCIAEAOBAHUIO SIBICHUS AJIEKTPOMArHUTHOM
WHAYKIWAW: WCCICAOBAHUE WM3MEHEHUN 3HAYEHUS U
HAIPABJICHUS] UHIYKIIMOHHOTO TOKa

7.21

dusnyeckre SBJACHUS B TPUPOAE: IIICKTPUUCCKHUE
SABJICHUST B arMocdepe, DISKTPUUECTBO  JKUBBIX
OpraHU3MOB, MarHUTHOE ToJie 3eMJIH, Ipei( MOITHOCOB,
pOJIb MArHUTHOTO TMOJs JUIsl KU3HM Ha 3emile,




MOJIAPHOC CHAHUC

7.22 TexHuueckne yYCTpPOWCTBA: SIEKTPOCKOI, aMIIepMETD,
BOJIETMETP, PEOCTAT, CUCTUHUK IICKTPUICCKONU IHEPTHH,
AIIEKTPOOCBETUTENBHBIE TPUOOPBI, HarpeBaTeIbHBIC
AIIEKTPOTPUOOPHI (TIpuMepsI), AIIEKTPUUYECKHUE
MIPEIOXPAHUTENH, DJICKTPOMATHUT, AJICKTPOABUTATEITH
MTOCTOSTHHOTO TOKa, TEHEPATOP MOCTOSTHHOTO TOKa

Tabnuia 22.4

[IpoBepsiemble TpeOOBaHUS K pe3yJIbTaTaM OCBOEHUSI OCHOBHOM
00pa3zoBaTebHOM Mporpammsl (9 kiacc)

Kon [IpoBepsiembie MTpeIMETHBIE PE3YIBTAThl OCBOCHHSI OCHOBHOU
MpOBEPsieMOT | 00pa30BaTEIBLHOM IPOrpaMMbl OCHOBHOTO OOIIIETO 00pa3oBaHus
0 pe3ynbrara

1.1 HCIIOJIb30BATh N3YUCHHBLIC ITIOHATUA

1.2 pas3nuyaTh SIBJICHUS MO ONUCAHUIO UX XAPAKTEPHBIX CBOWCTB U
Ha OCHOBE OIIBITOB, JIEMOHCTPUPYIOIIUX JaHHOE (Pu3ndeckoe
SIBJICHUE

1.3 pacro3HaBaTh MPOSIBICHUE M3YyYEHHBIX (PU3UYECKUX SIBICHHUI B
OKpYXaloleM MHpE, B TOM 4YHCIe (PU3NYECKUE SBICHUS B
OpUpoAEe, MPHU STOM TMEPEBOJUTH MPAKTHUECKYIO 3aJadyy B
y4eOHYI0, BBIJCIATh CYIIECTBEHHBbIE CBOMCTBA (TIPU3HAKH)
bu3uYeCcKuX SIBJICHUN

1.4 OINUCHIBATh M3YyYEHHbIE CBOMCTBA Te€N M (PU3NUECKUE SIBICHUA,
UCTIOJIBb3YS (PU3MUECKUE BEIMYUHBI, MPU ONMHMCAHUM TPABUIILHO
TpakToBaTh (DPU3UYECKUNA CMBICI HCHOJIb3YEMbIX BEJIUYUH,
0003HAYeHUs! W €OUHUIBI (U3MUECKUX BEIMYMH, HAXOIUTh
(GopMysibl, CBA3BIBAIOUIME JIAaHHYIO (U3UYECKYIO0 BEIHYHUHY C
APYTUMH  BEIUYMHAMH, CTPOUTh TpaduKu  HM3YUECHHBIX
3aBHUCUMOCTEN (PU3NYECKUX BEIIMYUH

1.5 XapaKTepu30BaTh CBOICTBA TeJl, (QU3UYECKUE SIBICHUS U
MPOIECCHl, UCMOJb3Ysl M3YyUYECHHBIE 3aKOHBI, MPU 3TOM JaBaTh




CJIOBECHYIO  (pOpPMYJIMPOBKY 3aKOHa M 3alKChIBaTh  €ro
MaTeMaTU4eCKOe BhIpaKEHUE

1.6

O0OBACHATH (PU3MUECKUE MPOIIECCHI M CBOMCTBA TEJI, B TOM YHCJIC
U B KOHTEKCT€ CHUTYyalluid MPAKTUKO-OPUEHTUPOBAHHOTO
XapakTepa: BbIABIATh IPUUUHHO-CIEACTBEHHBIE CBSI3U, CTPOUTH
00BsiIcCHEHHE W3 2 - 3 JOrMYECKHUX IIaroB ¢ IIOMOIIBIO 2 - 3
M3YYCHHBIX CBOWCTBA (U3WYCCKUX SBICHUH, (QHU3MIecKux
3aKOHA WJIA 3aKOHOMEPHOCTHU

1.7

peniarb pacyeTHbIe 3a/1a4ud (OMUpArOIIMECs HA CUCTEMY M3 2 - 3
YpaBHEHUH), HMCHOJIb3yd 3aKOHBI U (HOPMYJIbI, CBSI3bIBAIOIINE
(u3nyecKkre BENIMUYMHBL: HAa OCHOBE aHajIW3a YCJIOBMs 3aladu
3aIMCBIBaTh KPAaTKOE YCJIOBHUE, BBIABIATH HEAOCTANOLIUE HIIU
U30BITOYHBIE JIaHHbBIE, BbIOMpaThb 3aKOHBI M (HOPMYIIBL,
HEOOXOAMMBIE JJISl PELICHUs, IPOBOJUTH PAacUu€Thl U OLEHUBATh
pEAMCTUYHOCTh  IOJIYyYEHHOTO  3HaueHus  (pusmyueckoit
BEJINYUHBI

1.8

pacrno3HaBaTh NPOOIEMBI, KOTOPbIE MOXHO PpEIIUTh IpH
HOMOIIM  (PU3MYECKUX  METOJOB, MCMONb3YS  OMHCAHHE
HCCIIEIOBAHNs, BBIICIATH IPOBEPSAEMOE  IPEAIOJIOKEHHE,
OIIEHMBATH MPABWIBHOCTH MOPSAKA MPOBEIAECHUS UCCIIEIOBAaHMS,
JIeNaTh BBIBOJbI, MHTEPIPETUPOBATH PE3YyIbTaThl HAOIIOAECHUN U
OIIBITOB

1.9

MIPOBOJUTH OIBITHI IO HAOIONEHUIO (PU3NYCCKUX SBICHUNA WU
¢u3nYecKkux  CBOWCTB  TEJI: CaMOCTOSATENBHO  COOMPATh
YCTAaHOBKY M3 M30BITOYHOTO Habopa 000pyI0BaHUS, ONMUCHIBATh
XOJI OIIBITA U €T0 PE3YIBTAThI, POPMYTUPOBATH BHIBOJIBI

1.10

IIPOBOANTH MPU HEOOXOAMMOCTH CEPHUIO TPSIMBIX H3MEPEHUH,
ompeseNnsisi  cpeAHee  3HAuYeHHWE  U3MEPSEMON  BEJIMYMHBI
(boxycHOE paccrostHHE coOuparomeld JMH3bI), 000CHOBHIBATH
BBIOOp crioco0a n3MepeHus (M3MEepUTETLHOTO MprUoopa)

1.11

MIPOBOJIUTH MCCIICIOBAHKE 3aBUCUMOCTEH (DH3NUSCKUX BEINYHH
C WCHOJIb30BAaHHEM IMPSMBIX H3MEPCHHH:  IUIAHUPOBATH
UCCJIEIOBAaHNUE,  CAMOCTOSITEIbHO  COOMparh  yCTAHOBKY,
(buKcUpoOBaThH pe3yabTaThl MOJTy9CHHOU 3aBUCHUMOCTH
bu3uYeCcKUX BEIWYMH B BHjAE Tabmui, U rpaduKoB, JesaTh




BBIBOJIbI 110 PE3YJIbTaTaM MCCICAOBAHUA

1.12

OPOBOJUTh KOCBEHHbIE HW3MEPEHUS (U3NYECKUX BEIUYUH:
IUIAaHUPOBAaTh  M3MEPEHHUs, COOUpATh HKCIEPUMEHTAIbHYIO
YCTAHOBKY M BBIIIOJIHATH W3MEPEHUs, CIEAyS IPEIIOKECHHON
UHCTPYKLMH, BBIYUCIIATH 3HAYCHHUE BEJIMYMHBI U aHAJIM3UPOBATh
IIOJIyYEHHBIE PE3YNbTAThl C YYETOM 3aJaHHOW IOTPEIIHOCTH
U3MEPEHUN

1.13

COONIONaTh TpaBWIIA TEXHUKHA OE30MAacCHOCTH TpU padoTe ¢
n1abopaTtopHbIM 000PYIOBaHUEM

1.14

pa3indarb OCHOBHBLIC IIPHU3HAKHW H3YYCHHBIX (1)I/I3I/I‘I€CKI/IX
MOI[GJIGﬁZ MarcpualibHad TOYKa, a0COJIIOTHO TBCPOOC TCJIO,
TOUYCYHBIN HMCTOYHHUK CBCTa, JIy4, TOHKasA JIMH3a, IJIaHCTapHasd
MOJCJIb aTOMAa, HYKJIOHHAasA MOJCJIb aTOMHOTO Apa

1.15

XapaKTepHU30BaTh MPUHIUIBI IEHCTBUS U3YUEHHBIX TPUOOPOB U
TEXHUYECKUX YCTPOUCTB C OMOPOW HA UX ONUCAHMUS, UCTIOJIB3YS
3HaHUS O CBOMCTBaxX (h)U3MUECKUX SBICHUH U HEO0OXOIHUMBbIE
(u3nUecKre 3aKOHOMEPHOCTH

1.16

WCITOJIB30BaTh CXEMBbI W CXEMaTHYHBIC PHCYHKH H3YYEHHBIX
TEXHUYECKUX  YCTPOWCTB, H3MEPUTEIBHBIX TPUOOPOB U
TEXHOJIOTUYECKUX  TPOIECCOB MPH  pEImIeHWH  y4eOHO-
MPAKTUYECKUX 3a/la4, ONTUYECKHE CXEMBbI MJIsi TOCTPOCHUS
M300paKEHUH B IJIOCKOM 3epKalie U coOuparoiien JuH3e

1.17

MIPUBOJIUTH TPUMEPHI (HAXOAUTh HHQPOPMAIUIO O TMpUMEpax)
MPAKTUYECKOTO  HCIONB30BaHUS  (DU3MYECKUX 3HAHWM B
MOBCEAHEBHON KU3HU [JIs1 obOecrieueHus Oe30MacHOCTH MpHU
oOparieHnu ¢ mpuOopaMu M TEXHHUUYECKUMHU YCTPOUCTBAMH,
COXpaHECHHS 3JI0POBBS M COOJIOACHUS HOPM DSKOJIOTHYECKOTO
IOBEICHUS B OKPYXKAIOLIEH Cpee

1.18

OCYIIECTBIISATh MOUCK MHPOpMAITUU (HU3UIECKOTO COICPKAHUS B
cetu UHTepHET, caMOCTOSTENBHO (DOPMYITHPYS] TTOMCKOBBIN
3ampoCc, HAaXOAUTh MYTH  OMNPEICICHUS  JIOCTOBEPHOCTH
MOJIydeHHOM MH(OpPMAIlUM HAa OCHOBE HMEIOLIUXCS 3HAHUN U
JOTIOJIHUTENIbHBIX UCTOYHUKOB

1.19

HCIIOJIB30BAaTL IIPHU BBIIIOJHCHUHA y‘le6HBIX Ba,Z[aHI/Iﬁ HAy4YHO-




NOMYJIAPHYIO ~ JUTEpaTypy  (PU3UYECKOro COJIEpKaHUs,
CIIPAaBOYHBIE MaTepUalIbl, pecypcbl ceTh HHTepHeT; BIIAlETh
MpueMaMu  KOHCHEKTHUPOBAHMWS  TEKCTa, MpeoOpa3oBaHUs
nH(OpPMAITHN U3 OJTHOM 3HAKOBOU CHCTEMBI B APYTYIO

1.20

CO3/1aBaTh COOCTBEHHBIE MMCbMEHHBIE U YCTHBIE COOOILIEHUS Ha
OCHOBE MH(pOpPMAIINH U3 HECKOJIBKUX UCTOYHUKOB (PU3UYECKOTO
COJEPKAHMS, IMYOJUYHO MPEACTABIATh PE3YJIbTaThl MPOEKTHON
WM UCCJENOBATENIbCKON AEATEIBHOCTH, IIPU 3TOM TI'PaMOTHO
UCIIOJIb30BAaTh M3YYCHHBIN IOHATUHHBIM amnmapar H3y4aeMoro
pazzaena (U3MKU U CONPOBOXKIATh BBICTYIUICHHE MPE3EHTAIUEH
C YYETOM OCOOEHHOCTEH ayIUTOPUU CBEPCTHUKOB

1.21

OpU  BBINOJIHEHUM YYE€OHBIX MPOEKTOB M  HUCCIEIOBAHUN
(pu3NYECKUX MPOIECCOB PACHPENENIATh 00A3aHHOCTHU B IPYIIIE B
COOTBETCTBMM C IIOCTaBJICHHBIMM 3aJa4aMH, CIEIUTh 3a
BBIIIOJIHEHUEM IUIaHA JEUCTBUHM M KOPPEKTUPOBATh €TI0,
aJIeKBaTHO OIICHMBaThb COOCTBEHHBIM BKIJIAJ B JEATEIbHOCTH
IPYIIBI, BBICTPAWBATh KOMMYHHKAaTUBHOE B3aWMOJCHCTBHE,
MPOSBIISASI TOTOBHOCTD Pa3peliaTh KOHPIUKTHI

Tabmuua 22.5

[IpoBepsiembie 3MeMeHTHI cofepkanus (9 kiacc)

Konx
paznena

Kon ITpoBepsieMbie 3JIEMEHTHI COICPKaHUS
AIIEMEHTA

8

MEXAHUWYECKUE ABJIEHUA

8.1 Mexanuueckoe JOBWKEHHE. MarepuaibHas TOYKA.
Cucrema orcuera

8.2 OTHOCHUTEIBHOCTh MEXaHNUYECKOTO ABIIKCHUS
8.3 PaBHOMEPHOE IPSIMOJIIMHENHOE JBUKEHUE
8.4 HepaBHoMepHOe npsiMosiMHelHOE JBUxkeHue. CpemaHsis

N MIHOBCHHAA CKOPOCTb TCJIa IIPM HCPABHOMCPHOM
JABUKCHHUH




8.5 Yckopenue. PaBHOyCKOpEHHOE MPSAMOJIMHENHOE
JIBH>KCHHE

8.6 CBoOoanoe naaenue. OnbITel [ anuies

8.7 PaBHomepHOE nBMXkeHHE MO OKpyKkHOCTH. llepuon m
yacToTa oOpaieHus. JluHeliHas U yrioBasi CKOPOCTH.
LleHTpOoCTpEMUTENBHOE YCKOPEHHE

8.8 ITepBeiit 3akoH HproTOHA

8.9 Bropoii 3akon Herotona

8.10 Tpertuii 3akoH HproroHa

8.11 [TpuHIMII CYyIIEpHO3ULINKU CUIT

8.12 Cuna ynpyroctu. 3akoH ['yka

8.13 Cuna TpeHus: cuia TPEHUSI CKOJIbKEHUSI, CUJIa TPEHUS
MOKOSI, IPYTU€ BUAbI TPCHUS

8.14 Cuia TSKECTH U 3aKOH BCEMHUPHOTO TATOTEHUS.
Yckopenue cBOOOHOTO MafeHUs

8.15 [emxenne 1aHer Bokpyr Connma.  Ilepsad
KOCMHYECKas CKOpOCTb. HeBecoMOCTh U neperpy3ku

8.16 PaBHOBecue  marepuaibHOM  TOUKH.  AOCONIOTHO
TBEPAOE TEJIO

8.17 PaBHOBecue TBEpHOro Tena C€ 3aKPEIUIEHHOW OCBIO
BpameHuss. MomeHt cuibl. LleHTp TsxecTn

8.18 Nmnynse Tena. M3mMenenne nmiynbca. MiMimynbe cuibl

8.19 3aKOH COXpaHEHUs UMITYJIbCa

8.20 PeakTuBHOE IBUXKEHUE

8.21 Mexannueckasi paboTa ¥ MOITHOCTh

8.22 PabGora cun Tskectu, ymnpyroctd, TtpeHusa. CBA3b
HHEPrUu U paboThI

8.23 [loreHimanpHass dHEpPrus Teja, MOAHATOIO  HAJ




MMOBECPXHOCTBIO 3emiu

8.24 IToTeHIManbHast SHEPTUS CHKATON TPY>KUHBI

8.25 Kunernueckass sHeprus. Teopema O KHHETHYECKOU
SHEPIrUu

8.26 3aK0oH COXpaHEHHUs MEXaHUYECKOU SHEpTUn

8.27 [IpakTryeckue padoThI:
OmnpeneneHue cpeaHel CKOPOCTU CKOJIBKEHUSI Opycka
WJIU JBVKEHUSI IIapUKa M0 HAKJIOHHOM TJIOCKOCTH.
OrnpeznenieHUe yCKOPEHUsI Tejla MPU PaBHOYCKOPEHHOM
JIBV>KEHUH TI0 HAKJIOHHOM TJIOCKOCTH.
HccnenoBanre 3aBUCUMOCTH ITyTH OT BPEMEHU
IpyU PAaBHOYCKOPEHHOM JBUKECHUHM 0O€3 HavdaJbHOU
CKOpPOCTH.
[IpoBepka THUMNOTE3bl: €CIM NIPU PABHOYCKOPEHHOM
JIBIDKCHUHM 0€3 Ha4aJIbHOM CKOPOCTH IYTH OTHOCSITCS
KaK psSAJ HEYETHBIX 4YHCENI, TO COOTBETCTBYIOIIWE
MPOMEXYTKH BPEMEHHU OJIMHAKOBBI.
HccnenoBanre 3aBUCUMOCTH CHJIBI TPEHUS CKOJIbKEHUS
OT CHJIbI HOPMAJIBHOTO JIaBJICHHSI.
Omnpenenenue ko3P PuIueHTa TPEHUS CKOIbKCHUS.
OrnpeneneHune KeCTKOCTU MPYKUHBI.
Omnpenenenue paboThl CUIIBI TPEHUS TIPU PABHOMEPHOM
JBY>KCHUU Tejla 10 TOPU30HTATIBHON TOBEPXHOCTH.
Omnpenenenue pabOThI CUJIbI YIIPYTOCTH MPHU MOABEME
rpy3a C  HCHOOJb30BAHUEM  HEMOABMIKHOIO U
MOJIBIKHOTO OJIOKOB

8.28 @u3nUeCcKHe SABJIEHUS B IPUPOAE: MIPUIUBBI U OTIIUBBIL,
nBrokeHue TuiaHeT CONMHEYHOW CHUCTEMBI, PEaKTUBHOE
JIBH>KEHUE )KUBBIX OPTraHU3MOB

8.29 TexHuyeckne  yCTPOWCTBA:  COUAOMETP, JaT4YUKH
MOJIOKEHUS, PACCTOSIHUSA U YCKOPEHUSI, PAKEThI

MEXAHNYECKHNE KOJIEFAHUA Y BOJIHBI
9.1 Konebarenbnoe JIBUKCHHUE. OcHOBHBIE

XAPaAKTCPUCTUKN KOJICOaHMIA: nepuoa, qacToTa,




aMIlINTyaa

9.2 Maremarnueckum 151 MIPY>KUHHBIN MAasITHUKH.
[IpeBpatieHrie 3HEPrUM MpU KOJICOATEIILHOM JIBUKCHUU

9.3 3aryxaromue KojieOaHus. BBIHYXIEHHBIE KOJIEOaHUS.
Pe3onanc

9.4 Mexanuyeckue BoiaHbl. CBOICTBa MEXaHUYECKHUX BOJIH.
[IpononbHbIE U TMONEpEYHbIC BOJIHBL. [[TMHA BOJHBI U
CKOPOCTb €€ pacnpoCTpaHeHUs. MeXaHUYECKHUE BOJIHBI
B TBEPJIOM TEJE, CEHCMUYECKHUE BOJTHBI

9.5 3ByK. | pOMKOCTB 1 BeICOTA 3ByKa. OTpakeHHE 3ByKa

9.6 WNHu(ppa3Byk 1 yabTpa3ByK

9.7 [IpakTuyeckue padOTHI:
OmpeneneHue 4YacToThl W NEpUoja  KojeOaHui
MaTeMaTUYeCKOro MasiTHUKA.
OnpeneneHue 4YacToThl W MEpUoja  KojeOaHui
MPY>KUHHOTO MasiTHUKA
HccnenoBanue 3aBUCUMOCTH TE€pUONia  KoJieOaHUM
MOJIBEIIEHHOTO K HUTH Ipy3a OT JIJIMHBI HUTH.
HccnenoBanue 3aBUCUMOCTH TE€pUo/ia  KoJieOaHUM
MPYKUHHOTO MasiTHUKA OT MaccChl rpy3a.
[IpoBepka HE3aBUCHUMOCTH TNEpHOJa KoieOaHUW Tpys3a,
MOJIBEIICHHOTO K HUTH, OT MAacChl Ipy3a U KECTKOCTU
npykuHbl.  M3mMepeHue  yCKOpeHHss  CBOOOIHOIO
naJICHUs

9.8 @u3nYeCKHe SIBICHUS B MPUPOJE: BOCIPUITHE 3BYKOB
KUBOTHBIMH, 3EMJICTPSICCHUE, CEHCMHYECKHE BOJIHBI,
IYHAMH, 3XO

9.9 TexHu4yeckne yCTpOWCTBA: 3XOJOT, HCIOJIb30BAHUE

VABTPa3BYKa B ObITY U TEXHUKE

10

OJIEKTPOMATHUTHOE TIIOJIE U 3SJIEKTPOMAI'HUTHBIE

BOJIHBI

10.1

9H€KTpOM&FHHTHOC I10JIC. QHGKTpOMaFHI/ITHBIe BOJIHBI.




CBolicTBa AMEKTPOMArHUTHBIX BOJTH

10.2 [ITkana >eKTpOMarHuTHBIX BOJIH

10.3 OnexkTpoMarHuTHas npupona cera. CKOPOCTh CBETA.
BonHoBBIE CBOKICTBA CBETA

10.4 [TpakTrueckue padboOTHI:
N3ydyeHue CBOWMCTB 3JIEKTPOMATHUTHBIX BOJH C
MOMOIIBI0 MOOMIIBHOTO TenedoHa

10.5 dusnyeckue SBJICHUS B TMPUPOJEC: OUOJIOTHYECKOE
JEeHCTBUE BUJIUMOTO, YABTPa(pHOIETOBOIO u
PEHTI€HOBCKOT'O U3TyYEHUN

10.6 TexHnueckue YCTPOMCTBA: HCIIOJIb30BaHUE
AIIEKTPOMArHUTHBIX BOJIH JJIsI COTOBOM CBSI3H

11 CBETOBBIE ABJIEHUA

11.1 JlydyeBas monens cBeta. MictouHnku cBeTa

11.2 [IpssmonuHEHHOE pacIpOCTPAHEHNE CBETA

11.3 Otpaxenne cBera. Ilmockoe  3epkano.  3akoH
OTpa)K€HUs CBETa

11.4 [Ipenomienne cBeTa. 3aKOH MPEJIOMIICHHMS CBETA.
[lonHOE BHYTpEeHHEE OTpaKEHHE CBETA

11.5 JIunza. Xon ny4den B JIMH3E

11.6 OnTuyeckas cucrtema (oToarnmapara, MUKPOCKOINA M
TeJecKona

11.7 Ima3 kak onTtudeckass cucrema. bIuM30pykoCcTb U
JATbHO30PKOCTh

11.8 Paznoxenne 6enoro ceeta B ciektp. OnbiTel HetoTOHA.
CrnoxeHue cnekTpaibHbIX I[BETOB. Jlucnepcus cBera

11.9 [IpakTuyeckue paboOThI:
HccnenoBaHnue  3aBUCMMOCTM  yIila  OTPa)KEHUs
CBETOBOTO JIy4ya OT yIJia MaJIeHus.
N3yueHnne xapakTepUCTHK H300pa)KeHHsI MpeaMeTa B




IUIOCKOM 3€pKalie.
HccnenoBanue 3aBUCHUMOCTM  yIVla  [PEJIOMIICHHUS
CBETOBOTIO JIy4a OT yIlIa MaJIeHHs Ha TPAHULE "BO3AYX -
CTEKJI0".

[Tonyuenue m300pakeHUH C MOMOIIBIO COOMparOIIeH
JVH3BIL.

Omnpenenenue (HOKyCHOTO PACCTOSIHUSL M ONTHUYECKON
CHJIbI COOMPAIOLIEH JIMH3BI.

OmnBITHI 110 Pa3I0KEHUIO OEJIOTO CBETA B CHEKT.
OnpITBl 10 BOCHPUATHIO I[IBETA MPEAMETOB MNPU HX
HaOJIIOJIEHUU Yepe3 LIBETOBbIE (DUIIBTPHI

11.10

duznueckue sBJICHUS B npupoze: 3armenus CoiaHIa u
JIyHbI, IIBETa TEN, ONTHUYECKUE SBICHUS B arMocdepe
(uBet HeOa, pedpakius, pagyra, MUPax)

11.11

Texuuueckue YCTPOUCTBA: OYKH, MEPUCKOIIL,
dboToanmapar, ONTUYECKUE CBETOBOBI

12

KBAHTOBGIE ABJIEHNWA

12.1

Omnwitel Pezepdopna u maneTapHass Mozelb aToMa.
Mopnens atoma bopa

12.2

HNcnyckanue u mormomieHue cBeta aroMoM. KBaHTEI
JInHenyareie CIeKTPBI

12.3

PannoaktuBHOCTh. Anbda-, 6eTa- U raMMa-u3JIydeHus

12.4

Crpoenue aromHoro sapa. HykinoHHas  Mojelb
aTOMHOTO sizipa. M3oTomnsl

12.5

PagnoaktuBHbie npeBpamenus. llepuon momypacmana
aATOMHBIX SIAEP

12.6

SnepHbie peakinu. 3aKOHBI COXPAHEHUS 3apsiIOBOTO U
MacCOBOIO YUCE

12.7

9Heprm{ CBA3H aTOMHBIX AJCP. CBs13b MacChl U OHCPIUHU

12.8

Peakuum cuHte3a u geneHus suaep.  VcTouHMKH
sHeprun CoHIIA U 3BE3]T




12.9 Snepnas oHepretuka. JledcTBUE paaMOaKTUBHBIX
U3ITy4YeHHUI HA KUBbIE OPraHU3MBbI

12.10  |TIpakTuueckue pabOTHI:

HaGmronenue CIUIOMIHBIX M JIMHEWYaThIX CHEKTPOB
U3ITyYEHHUS.

HccnenoBanrue TPEKOB: M3MEPEHUE DHEPTUM YACTHUIIBI
0 TOPMO3HOMY TTyTH (110 hoTorpadusim).

W3mepenue paaroakTuBHOTO (poHA

12.11 @usznyeckue SBICHUA B MNPUPOAE: €CTECTBEHHBIN
PaguOaKTUBHBIN ¢on, KOCMHYECKHE Jy4H,
PaJMOAKTUBHOE W3JIyYEHUE NPUPOAHBIX MHHEPAJIOB,
JEUCTBUE PAJMOAKTUBHBIX M3Iy4CHUH Ha OpraHU3M
YeJI0BEKa

12.12 Texnnueckue YCTpPOWCTBA: CIIEKTPOCKOII,
VHJIMBU1yaJIbHBIN 103UMETP, Kamepa BuibcoHa

153.8. [Ins mpoBeneHHs OCHOBHOTO TOCYAapCTBEHHOTO 3K3aMeHa Mo (U3HKe
(manee - OI'D no ¢uzMke) UCOIAB3yeTCs NepeueHb (Koau(pUKaTop) MPOBEPSIEMbIX
TpeOOBaHMI K pe3yinbraTaM OCBOSHHUS OCHOBHOW 00pa3oBaTelbHOW MPOTpaMMBbI
OCHOBHOTO 00111eT0 00pa30BaHUs U AIEMEHTOB COJICPKAHUS

Tabnuia 22.6

[Tposepsiembie Ha OI'D o pusnke TpedoBaHUS
K pe3yJibTaTaM OCBOEHHUSI OCHOBHOWM 00pa30BaTeIbHOM MPOTrpaMMBbl
OCHOBHOTI'O 00111eT0 00pa30BaHUs

Kon [TpoBepsiembie TpeOOBaHMSI K MPEAMETHBIM pe3yabTaTaM
poBepsieMor ©a30BOro ypoBHS OCBOEHUSI OCHOBHOM 00pa3oBaTeIbHOI
0 TpeOOBaHMs | IPOrpaMMbl OCHOBHOTO 0011ero oopazoBanusi Ha ocHoBe GI'OC

1 [Tonumanue poiau GU3UKU B HAYYHOU KapTUHE MUDA;

c(hOopMHPOBAHHOCTh 0a30BBIX MPEACTABICHUN O 3aKOHOMEPHOMN
CBS3M M T[IO3HABAEMOCTH SBIICHMA MPUPOABI, O POJHU
AKCIEPUMEHTA B (PU3MKE, O CUCTEMOOOpa3yoIIel posid PU3NKU
B Pa3BUTHHM E€CTECTBEHHBIX HAyK, TEXHUKH M TEXHOJOTUH, 00




ABOJIOLUMU (U3MUECKUX 3HAHMM M HMX POIM B ILEJIOCTHOU
€CTECTBEHHOHAYYHOW KapTHMHE MHpa, O BKIAJE POCCUICKUX U
3apyOEKHBIX YUCHBIX-(DU3UKOB B Pa3BUTUE HAyKH, OOBSCHEHHE
MPOLIECCOB  OKPYXKAIOIIETO MHUpPA, pa3BUTHE TEXHUKH H
TEXHOJIOTUI

3HaHuA 0 BUJAX Marepuu (BEIECTBO U MOJIE), O JIBUKCHUU KakK
croco0e CyIIECTBOBaHMS MaTepuu, 00 aTOMHO-MOJEKYISIPHOM
TEOpUHU CTPOCHUS BEIIECTBA, O (PU3MUYECKOM CYIIIHOCTHU SBICHUI
OpUpoabl (MEXaHMYECKUX, TEIUIOBBIX, SJIEKTPOMATHUTHBIX U
KBAHTOBBIX);

YMEHUE pa3inyarh SIBICHUS 0 ONHCAHUIO WX XapaKTEPHbIX
CBOMCTB M Ha OCHOBE OIBITOB, JAEMOHCTPHUPYIOIIMX JAaHHOE
(u3HUeCKoe ABJICHUE;

YMEHUE paclo3HaBaTh MPOSBICHUE HW3YYECHHBIX (PU3NYECKUX
ABJIICHUA B OKPY)KAIOUIEM MUpPE, BBIIEAS HUX CYIIECTBEHHbBIC
CBOICTBa (IPU3HAKK)

Bnanenue OCHOBaMH MMOHATHHHOTO ammapara 5
CUMBOJIMUECKOTO $I3bIKa (DM3WKM W HWCIONB30BAHUE WX IS
penieHns y4eOHbIX 3a1a4;

yMEHHE XapaKTepHU30BaTh CBOMCTBA Tel, (U3NUYCCKHUE SIBICHUS U
IPOIIECChI, HCMOB3YS (yHIaMEHTAIbHBICE W SMIIMPHYCCKUEC
3aKOHBI

YMeHue OmuChIBaTh W3YYCHHBIC CBONCTBA Tell U (U3HUECKHUE
SIBIICHUSI, UCTIONB3Yys (PU3NUECKHE BEIIMUNHBI

Bnagenne ocHOBaMHM METOMOB HAay4yHOTO IMO3HAHUS C y4ETOM
coOofeHHsI TpaBui 0€30MacHOr0 TpyAa:

HaOmoneHne (U3NYECKUX SIBJICHMI: YMEHHE CaMOCTOSTEIbHO
coOuparh SKCIEPUMEHTAIbHYIO YCTAaHOBKY U3 JTaHHOTO Habopa
0o0OpynOBaHUsI TIO WHCTPYKIIMH, OMHCHIBATH XOJ OIbITa U
3aIMCBHIBATh €T0 PE3YAbTaThI, (HOPMYIHUPOBATH BHIBOJIBL,
NPOBEACHUE TPSIMBIX W KOCBEHHBIX H3MEpPEHHH (pu3muecKux
BEJIMUMH: YMEHHE TUIAHUPOBAaTh W3MEPECHHsI, CaMOCTOSITEILHO
coOuparh HKCHEPUMEHTAIbHYI0 YCTAaHOBKY IO MHCTPYKIIHH,
BBIUUCIISATh 3HAYCHHE BEJIMUMHBI U aHAJIM3UPOBATh MOTyUYEHHBIE
pe3ynbTaThl C YYETOM 3aJlaHHOM TOTPEUIHOCTH Pe3yJabTaToB
U3MEPEHUM;




IMPOBCACHHUEC HCECJIOXKHBIX OKCIICPHUMCHTAJIbHBIX HCCHCHOB&HHﬁ;
CaMOCTOATCIIBHO CO6I/IpaTI) OKCIICPUMCHTAJIbBHYIO YCTAHOBKY H
MMPpOBOAUTL HCCIICAOBAHHUC II0 MHCTPYKOUH, HPCACTABIATH
IMOJIYYCHHBIC 3aBHCHUMOCTHU (1)I/IBI/II-IGCKI/IX BCJINYHMH B BHUAC
Ta6J'II/II_[ )51 I’pa(I)I/IKOB, YUUTBIBATH MMOTPCINHOCTH, JACJIAaTh BBIBOABI
I10 pE3yjabTaTaM UCCIICAOBAHUA

[lonnmanue XapakTepHBIX CBOMCTB (U3MUECKHX MOJese
(MarepuanbHasi TOYKa, AaOCOMIOTHO TBEPAOE TEJIO, MOJIENHU
CTPOCHHMsI Ta30B, JKUJIKOCTEH M TBEPABIX TeJ, IIaHETapHas
MOJIEJIb aTOMa, HYKJIOHHAas MOJENIb aTOMHOTO Si7jpa) U YMEHHE
OPUMEHATD UX JUIs1 00BbsACHEHUS (U3NYECKUX TPOIIECCOB

YMeHue oOBSACHATHh (PU3MYECKHE MPOIECChl U CBOMCTBA TEll, B
TOM 4YUCJI€ M B  KOHTEKCTE CUTyaluid  IPaKTHUKO-
OpPUEHTUPOBAHHOTO  XapakTepa, B YAaCTHOCTH, BBISBIATH
PUYUHHO-CJIC/ICTBEHHBIE CBA3M W CTPOUTH OOBSICHEHUE C
OMOpOM Ha W3yYCHHBIC CBOMCTBA (PU3MUECKUX SBICHUMH,
dbu3uYeCKre 3aKOHbI, 3aKOHOMEPHOCTH U MOJICIIH

YMeHue pemiath pacueTHbIe 3a1a4u (Ha 6a3e 2 - 3 ypaBHEHHI),
WCIIONIB3YSl 3aKOHBI W (DOPMYIBI, CBS3BIBAIOIIHME (HU3HUCCKUE
BEJTMYMHBI, B YACTHOCTH, 3alMCHIBATh KPATKOE yCIOBUE 3aJ1auH,
BBISBIISATH ~ HEJOCTAIONIWE JaHHBIC, BHIOMpPATh 3aKOHBI U
dbopMynbl, HEOOXOMUMBIE [JIsi €€ pEeUICHUs, HCIOIb30BaTh
CIIpaBOYHBIC JIaHHBIE, TPOBOJUTH pacueThl U OICHUBATh
PEATUCTUYHOCTh  TOJNYYEHHOTO  3HaueHus  (U3UYECKOU
BEJIMYMHBI, YMEHHE OIpPEAeNATh Pa3MEPHOCTh (U3HUECKON
BEJTWYMHBI, TTOJIYICHHOU TTPH PEIICHUN 3a/1a9H

YMeHue XapakTepu3oBaTh NMPUHIUIBI JEHCTBUS TEXHUYECKUX
YCTPOWCTB, B TOM 4YHCJI€ OBITOBBIX MPUOOPOB, U
NPOMBIIIUICHHBIX ~ TEXHOJIIOTUYECKUX  TPOIECCOB MO  MX
OMMCAaHWIO0, WCIONB3ysd 3HAHHUA O CBOWCTBaX (DPU3HMUECKHUX
SABJICHUM U HEOOX0IUMbIe (PU3NUECKUE 3aKOHOMEPHOCTH

10

YMeHHE WCIIONB30BaTh 3HAHUA O (U3UYECKUX SBICHUSAX B
MOBCETHEBHOM KU3HU JUIsl oOecriedeHuss O0e30MacHOCTU TMpH
oOpaiieHur ¢ OBITOBBIMH MOpHOOpaMU U TEXHUUYECKUMH
YCTPOMCTBAMHU, COXPAHEHUSI 3[I0pPOBbsI U COONIONEHUS HOPM




OKOJIOIT'MYCCKOI'O IMOBCIACHUS B Opr}KaIOH_Ieﬁ cpeac; NIOHMMaHHC
HCO6XOI[I/IMOCTI/I IMPUMCHCHUA I[OCTI/DK@HI/IfI (1)I/IBI/IKH )41
TEXHOJIOT UM JJI palluOHAJIBHOT'O IIPUPOJOITIO0JIb30BaAHHA

11 OmnbIT noucka, NpeodpazoBaHuUs U MPEICTABICHNU HHPOpMaLUU
(puznyeckoro COZIepKaHUS C UCIOJIb30BaHUEM
MH(OPMAITMOHHO-KOMMYHUKATUBHBIX TEXHOJOTUH;

YMEHHE OIEHUBATh JIOCTOBEPHOCTH MOIYYEHHON HH(pOpMAIIH
Ha OCHOBE HMEIOUIMXCA 3HAHUM ©  JIONOJHUTEIBHBIX
HCTOYHUKOB,;

YMEHHUE MCIIONb30BaTh IpPHU BBHINOJIHEHUHM YYEOHBIX 3aJaHUN
HAyYHO-TIONYJSIPHYIO JIUTEpaTypy (U3HUECKOTO COAEpIKaHMUA,
CIIPaBOYHBIE MaTepHalbl, pecypcsl cetu IHTepHeT;

BJIaJicHUE 0a30BbIMU HaBBIKAMH IpeoOpa3zoBaHUs MHPOpMaLUU
M3 ONHOW 3HAKOBOM CHCTEMBI B JAPYIYH); YMEHHE CO31aBaTh
COOCTBEHHbIE NTMCHMEHHBIE M YCTHBIE COOOILEHHUS Ha OCHOBE
MH(POpPMAIH U3 HECKOJIIBKMX UCTOYHHUKOB

Taomura 22.7

[lepeueHb 3neMeHTOB conepxkaHus, npoeepsieMbix Ha OI'D o pusnke

Kon [IpoBepsieMblii 2JIEMEHT COAECPKAHUS

1 MEXAHUYECKUE ABJIEHUA

1.1 |Mexannueckoe ABMkeHUE. MarepuanbHad Touka. CucTeMa oTcuera.
OTHOCHUTENBHOCTD JBUKECHHS

1.2 |PaBHOMEpHOE M HepaBHOMEpHOE ABMkeHUE. CpenHssi CKOPOCTb.
@opmyia 1Sl BBIYUCIEHUS CPEIHEN CKOPOCTH:

1.3 |PaBHOMepHOE NMPSIMOJIMHEHHOE ABUKECHUE. 3aBUCUMOCTb KOOPAMHATHI
T€Ja OT BPEMEHU B CIIydya€ pPaBHOMEPHOTO MPSAMOIUHEUHOTO
JIBUKCHUS:

X(t) = X + vyt.




I'paduku 3aBUCUMOCTH OT BpEMEHHM JUIsl TPOEKIUU CKOPOCTH,
OPOEKIUU TIEPEMEICHUs], IMyTH, KOOPIMWHATHI MPU PABHOMEPHOM
MPSIMOJIUHEHHOM JBUKEHUU

1.4 |3aBUCHUMOCTH, KOOPJIMHATHI TeJla OT BPEMEHHM B  Cllydyae
PaBHOYCKOPEHHOTO MPSMOJIUHEHHOTO JIBHYKCHUS:
2
t
x(t)=x,+v,t+a -—.
2
@opmynbl ISl TPOCKIUHU TEPEMEIICHUsI, MPOEKIMU CKOPOCTU U
MPOEKIIMN YCKOPEHHUS] TIPU PABHOYCKOPEHHOM  MPSMOJUHEUHOM
JBHOKCHHM:
2
. 4
Sx(t)—v0x°t+ax-5,
v.(t)=v, +a, t,
a,(t) = const,
2 2 _
Vox - Vix —2aXsX.
I'paduku 3aBUCUMOCTH OT BPEMEHH JUIsI TPOEKIUU YCKOPEHUS,
NPOEKLHH CKOPOCTH, MPOEKIUU NEPEMEIICHHS, KOOPAWHATHI IpHU
PaBHOYCKOPEHHOM NPSIMOJIMHEHHOM JIBH>KEHUU
1.5 |CpobomnHoe manenue. Gopmysbl, OMUCHIBAIOIINE CBOOOIHOE TaCHUE
TeJa MO BEpTUKAIU (IBW)KEHUE Tela BHU3 WM BBEPX OTHOCHUTEIIHHO
MOBEpPXHOCTU 3emiu). [paduku 3aBUCUMOCTH OT BpPEMEHHU ISt
MPOCKIMKN YCKOPEHUS, MPOEKIMU CKOPOCTH M KOOPJWHATHI TMpHU
CBOOO/THOM TaJIEHUU TeJIa 10 BEPTUKAIH
1.6 |CkopocTh paBHOMEPHOTO JABWKEHHSI Telda IO OKPYXKHOCTH.

Hanpasnenue ckopoctu.
dopmyna I BBIYUCICHUS CKOPOCTH 4YEpE3 paauyC OKPYKHOCTHU U
nepuoJi 00paIeHUs:

27R
V=—-
T
HCHTpOCTpeMI/ITGJIBHOC YCKOPCHHCE. HaHpaBJ]eHI/Ie

OECHTPOCTPEMHUTCIIBHOIO YCKOPCHMA. CDopMyJIa JJI1  BBIYMCJICHHA




YCKOPEHUS:

1.7

Macca. IInotHocts BemecrBa. @DopMyna Il BBIYMCICHUS
IJIOTHOCTHU:

PZV

1.8

Cuna - BekTopHas ¢puzudeckas BennuuHa. ClioXeHue cui

1.9

SABnenne naepunu. Ilepsriil 3akoH HeroTona

1.10

Bropoii 3akon HerotoHa:

—

F=m-a.

CoHanpaBleHHOCTh BEKTOpA YCKOPEHHSI TE€la W BEKTOpa CHJIbI,
JNEUCTBYIOILIEW Ha TEJIO

1.11

BzaumoperictBue ten. Tperuii 3akoH HerotoHa:

—

F = _E—>2

2—1

1.12

TpeHI/Ie IIOKOA W TPCHUC CKOJbXCHHA. CDOpMy.Ha JJIA BBIYMCIICHHA
MOAYJIA CUIIBI TPCHUA CKOJILXKCHUS:

F,o=u-N

1.13

Hedopmanmss Tena. Ympyrue u Heynpyrue gegopmanuu. 3aKoH
ynpyroit fedopmanuu (3akoH ['yka):

F=k-Al

1.14

BCCMI/IpHOC TATOTCHHE. 3aKOH BCCMHUPHOTI'O TATOTCHUA:




m -m
F:G.I—ZZ‘

Cuina TsxecTu. YCKOpeHHue CBOOOIHOTO MaieHUsI.
dopmyna Isi BBIYHACICHUS CHJIBI TSHKECTH BOJM3M TTOBEPXHOCTH
3emuu:

F =mg.

JBuxenue miuaHeT Bokpyr Comuua. [lepBas kocmudeckasi CKOPOCTb.
HeBecomocTh u neperpysku

1.15

Nmmynbe Tema - BeKTopHas (ru3ndeckasi BETUIHHA.
p=my

I/IMHYHBC CHCTCMBI TCJI.
HN3meHeHue HMIIYJIbCA. HMHYJILC CHJIBI

1.16

3aKOH COXpaHEHUs! UMITYJIbCa [l 3aMKHYTON CUCTEMBI Tell:
p =my, + m,v, =const.

PeaxTuBHOE nBUXEHHUE

1.17

Mexanunueckas padora. @opmysa st BEIYUCICHUS paOOThI CUIIBL:
A= Fscosa.

Mexaandeckast MOIITHOCTD:

1.18

Kunetnueckas u MNoTCHOAaJIbHas OHCPIrusl.
q)OpMyJ'Ia JJIS1 BBIYMCIICHU A KUHETHUYECKOM OHCPIruu:

Teopema 0 KWUHETUYECKON DHEPTUH.
@opMmyna Il BBIYMCIEHUS IOTECHUMAJIBHOW DJHEPIUM  TEIa,
MOJIHATOTO Haj 3eMJIeil:

E, = mgh




1.19

Mexanuueckas OHCPIUs:
E=E,+E,

3aKOH COXpaHEHUs1 MeXaHudeckod sHepruu. dopmyna s 3aKOHA
COXPaHEHHS] MEXaHUYECKOM SHEPTUU B OTCYTCTBUE CUJI TPEHHUS:

E = const.

HpCBpaHICHI/IC MEXaHUYECKOM OHCPI'UHU IIPpU HAIIMYNU CHJIBI TPCHUA

1.20

[IpocThie MexaHU3MBI. "3070TO€ MPABUIIO" MEXAHUKH.
Peryar. MomeHT cuibl:

M =Fl.
YcnoBue paBHOBECHS phlyara:

M1+M2+...:0.

[ToaBM>KHBIH U HETTOABUIKHEBIN OJIOKH.

— AHOHe?)Haﬂ
KIIJI npoCThIX MEXaHU3MOB, = A

aTpaveHHas

1.21

JlaBiieHue TBEpAOTO Tea.
dopmyna sl BBIYMCIIEHUS TaBJICHUS TBEPJOIO TEJIA:

PZE-

JlaBnenue raza. AtMmocdepHoe AaBlcHHE.
['mapocrarnyeckoe TaBICHUE BHYTPH KHUIKOCTH.
dopmyna i BEIYACICHHSI TABJICHUS BHYTPH YKUJIKOCTH:

p =pgh+p,,

1.22

3akoH [lackana. ['mapaBnrueckuii npecc

1.23

3akoH Apxumena. @opmyna i ONPENAEICHUS BBITAIKUBAIOLIEH
CUJIBI, IEUCTBYIOIIEH HA TEJO, IOIPYKEHHOE B KUIKOCTb UIIN I'a3:

FAPX. =pgV.




YcnoBue nnaBanus tena. IlnaBanue CyZ0B U BO3QYXOILJIABaHHC

1.24 |MexaHuueckue KojeOaHus. AMIUIMTYIa, TI€pUOA M YacToTa
konebanuii. @opmyna, CBs3bIBalOllasg ~ YacTOTy U IEpUOJ
. 1
Konebanuit: V=
T
1.25 |Maremarnueckuil U NpyKUHHBIA MasTHUKU. [IpeBpaimenne sneprumn
pH KoJIeOaTeIbHOM JBMKEHUHU
1.26 |3aryxaromue koneOanus. BeiHyxmeHHbIe Konebanns. Pe3oHaHc
1.27 |Mexanunueckue BOJHBI. [IpoponbHble W TONIEpEUHbIE BOJHBL. JlnnHA
BOJIHBI U CKOPOCTb PAaCIpOCTPAHEHHUSI BOJIHBI:
A=v-T
1.28 |3Byk. I'pomkoCTh M BbICOTa 3ByKa. OTpa)k€eHHE 3BYKOBOW BOJHBI Ha
rpanuiie 1ByX cpen. MHdpas3Byk u ynbTpa3ByK
1.29 |IIpakTuyeckue pabOTHI

N3mepenne cpenHeld TIUIOTHOCTH BEIIECTBA; apXUMENOBOW CHIJIBL;
KECTKOCTH TPYKUHBI; KOIPDUIIMEHTAa TPEHUSI CKOJIBKEHUS; paOOThI
CWJIBI TPEHUSI, CHIIBI YIIPYTOCTH; CPEIHEN CKOPOCTHU JBUKEHUS OpycKa
M0 HAKJIOHHOW IJIOCKOCTH; YCKOPEHHSI OpyCKa MpH IBUIKEHUU TIO
HaKJIOHHOM  TUIOCKOCTH;  4YacTOThl M  Tepuoja  KoJjeOaHui
MaTeMaTUYeCKOro MasTHUKA; 4YacTOThl M Tepuojaa KoJjieOaHUid
MPY>KUHHOTO MAasTHUKA; MOMEHTA CWJIbI, JEHCTBYIOIIETO Ha phIYar;
paboThl CWJIBI YOPYrOCTH TIPU TMOABEME TIpy3a C TOMOIIBIO
HEMOJIBIKHOTO OJI0Ka; pabOThl CUJIBI YIPYTOCTU MPHU TOIBEME TPy3a
C TIOMOIIBIO TTOJIBMIKHOTO OJIOKA.

HccnenoBanne 3aBUCUMOCTH  apXUMENOBOM CHIIBI OT 0ObeMa
NOTPY’)KEHHOM  4YacTM Tella U  OT TIUIOTHOCTH  JKUJKOCTH;
HE3aBUCUMOCTH BBITAIKHUBAIOIIEH CUJIBI OT MacChl TeJa; CUJIbI TPEHUS
CKOJIbKEHHUS OT CWIbl HOPMaJIbHOTO JaBJEHUS UM OT poja
MMOBEPXHOCTH; CHUJIbl YOPYIOCTH, BO3HHUKAIOIIEW B TMPYXKUHE, OT
cTerneHu aedopMaluu Ipy>KUHbI; YCKOpEHUs: Opycka OT yriia HaKJIOHa
HaIPaBJISIIONIEH; TIeproa (4acTOThI) KOJeOaHUN HUTSHOTO MasiTHUKA
OT JUIMHBI HUTH; TIeproAa KoJeOaHWW TPYKUHHOTO MASTHHKA OT
MAaccChl I'Py3a U JKECTKOCTU MPY>KUHbBI;, UCCIIEI0BAHNE HE3aBUCUMOCTH
neprozaa KojeOaHui HUTSHOTO MasiTHUKa OT MacChl Ipy3a.




[IpoBepka ycia0BuUsl paBHOBECHUS phluara

1.30

dusnueckue ABJICHUS B IPUPOAE: IPUMEPHl JBUKEHUS C
PA3IUYHBIMUA CKOPOCTSIMU B KMBOW M HEXHUBOM IIPUPOIE, IEUCTBUE
CUJIBl TPEHUS B IIPUPOJE U TEXHHUKE, NPUIIUBBI U OTIIUBBI, JIBUKCHUE
naHeT CoOJIHEYHOM CHUCTEMBI, PEAKTUBHOE [IBUKEHUE IKUBBIX
OpraHWU3MOB, pbIYarW B TEJE YEJOBEKa, BIHMSIHUE aTMOCQEPHOTO
JABJICHUS HA JKUBOW OpPraHW3M, TUIABAHHWE PBIO, BOCIPHITHE 3BYKOB
YKUBOTHBIMU, 3EMJICTPSICEHUE, CECMUYECKHUE BOJIHBI, IlyHAMHU, 3XO

1.31

TexHuueckue YCTPONCTBA: CHUIOMETP, JATUYUKU  IOJOKECHUS,
pacCTOsSIHUS UM YCKOPEHHUS, UHAMOMETp, MOJIIUIIHUKN, PaKETHI,
phluar, MOABMKHBIA U HEMOABUXKHBIN OJOKH, HaKJIOHHAsS IUIOCKOCTD,
IPOCThIE MEXaHU3MbI B OBITY, COOOIIAIONIMECS COCY/bI, YCTPOHUCTBO
BOJIONIPOBO/IA, THJIPABIMYECKUN TMpecc, MaHOMETp, OapoMerp,
BBICOTOMEp, MOPIIHEBOM HACOC, apeOMETp, HXOJIOT, MCIOJIb30BAaHUE
yIABTPa3ByKa B OBITY U TEXHHUKE

TEIIIOBBIE ABJIEHUA

2.1

OCHOBHBIE  TIOJIOKEHHSI  MOJICKYJISAPHO-KMHETUYECKOM  TEOpUH
CTpOEHHMsI BemiecTBa. Mojenu TBEepAOoro, MKUAKOTO U raz000pa3HOTo
cocTosiHui BemecTBa. Kpucrannuiyeckue u aMopHbie Tena

2.2

JIBmxenue dactuil BemiecTBa. CBSI3b CKOPOCTH JBIKEHUS YACTHIL C
Temrieparypoii. bpoyHnoBckoe nBmwxkenue, nuddysus

2.3

CmauuBanue u KalTUJUJIAPHBIC SABJICHUSA

2.4

TennoBoe PaCIUPCHUC U CKATHC

2.5

TennoBoe paBHOBECHE

2.6

Buytpennsas osHeprus. PabGora u Temionepenaya Kak CIOCOOBI
VU3MEHEHHUsI BHYTPEHHEN DHEPTUU

2.7

BI/I)IBI TCIIONCPCaAaYn: TCIIIOIIPOBOAHOCTE, KOHBCKIMA, N3JIYYCHUC

2.8

HarpeBaHI/Ie H OXJIAXKIACHUEC TCII. KonuuecTBO TEMJIOTHI. VnenbHas
TCIINIOEMKOCTB:

Q=cm(t; - )

2.9

3aKoH COXpPaHCHHUA OSHCPIrMM B TCIUIOBBIX IIPOMHECCAX. ypaBHeHI/IC




TEIJI0BOro OajaHca:

Q+Qy+..=0

2.10 |Hcmapenne u koHaeHcanus. l3MeHeHUME BHYTPEHHEH DJHEpPruU B
MpOLIECCe UCIIAPEHUS U KOHIeHCauu. Kunenue wuaKkocTu. YaenbHas
TEIJI0Ta MapooOpa30OBAHUS:

L=2
m

2.11 |BnaxHocTth BO31yxa

2.12 |lInaBnenme m Kpucraumszauus. VI3MEHEHHE BHYTPEHHEW SHEPIUU
IpU TUIABJIEHUN U KPUCTAJUIM3aLNN. YAEIbHas TEIUIOTA TIaBICHUSA:
A==

m

2.13 |BHyTpeHHsI1 D5HEprus CropaHusi TOIUIMBA. YIEeJbHAas TEIUIOTa
CrOpaHus TOIJINBA:
q=—

m

2.14 |llpunmuner pabotel TermmoBeix asurareneit. KII TtemmoBoro
JBUTATENS

2.15 |IIpaktuueckue pabOThI
W3MmepeHne yIenpHOM TEIIIOEMKOCTH METAJNIMYECKOTO LWJIMHIPA;
KOJIMYECTBA TEIJIOTHI, MOTYYEHHOTO BOJOW KOMHATHOW TE€MIIepaTyphbl
(UKCUPOBAaHHOM MAacChl, B KOTOPYIO OIMYILIEH HArpeTblid LHIMHID;
KOJIMYECTBA TEIUIOThl, OTJAAHHOTO HArpeThiM LHUJIWHIPOM, IMOCTe
OMYCKaHMsSI €ro B BOJY KOMHATHOM TeMIeparypbl; OTHOCUTEIbHOU
BJIQXKHOCTH BO3/yXa; YAEIbHOMN TEIJIOTHI IJIaBICHUS JIb/IA.
UccnenoBanne HW3MEHEHUS TEMIIEPATypbl BOABI MPU Pa3IUUYHBIX
YCIIOBUSIX; SIBIICHUSI TEIJIOOOMEHa MpH CMEUIMBAaHUM XOJOIHON U
ropsiueil Bozbl; MpoIiecca uCapeHus

2.16 |®usnueckue SABICHUS B MPHUPOJAE: TMOBEPXHOCTHOE HATSXKEHUE U

KaMWUIAPHBIE SIBJICHUS B IPUPO/JIE, KPUCTAILIBI B IPUPOJIE, U3ITYUEHUE
ConHila, 3amep3aHue BOAOEMOB, MOPCKUE OpH3bl; 00pa3oBaHUE POCHI,
TyMaHa, uHesl, CHera




2.17

TexHUUeCKHEe YCTPOMCTBA: KalWUIAPHI, IPUMEPHl HCIOIb30BAHUSA
KPUCTAJUIOB, JKUAKOCTHBIM TEPMOMETpP, JAaT4UK TEMIEparyphl,
TEPMOC, CHUCTEMa OTOIUIEHUS JOMOB, THMIPOMETPBI, IICHXPOMETD,
napoBasi TypOMHa, JBUTaTe]Ib BHYTPEHHETO CTOPAHHUS

3 DJIEKTPOMAT'HUTHBIE ABJIEHWA
3.1 |Onexrpuszanus tei. [[Ba Buaa 3J€KTPUUIECKUX 3apsa0B
3.2 |B3aumopaeiicTBue 3apsKeHHBIX Ten. 3akoH KynoHa
3.3 |3aKOH COXpAaHEHUS MEKTPUUYECKOTO 3apsiaa
3.4 |Dnexrpuueckoe mone. HamnpsKeHHOCTh 3IEKTPUYECKOTO  IOJS.
[TpuHIMIO Cynepno3ulMK ANEKTPUUYECKUX Moy (Ha KaueCTBEHHOM
YPOBHE)
3.5 |Hocurenu snekTpuyeckux 3apsaaoB. J(eicTBUE 3IEKTPUUECKOTO OIS
Ha JJIeKTpruYecKue 3apsiabl. [[pOBOMHUKY U TUAIEKTPUKHU
3.6 |IloCTOSIHHBINM 2JIEKTPUUECKHUM TOK. JI€HCTBUS AJIEKTPUYECKOTO TOKA.
Cuina toka. Hanpsixenue.
=4
t
A
U=—
q
3.7 |DNEeKTpUYECKOE  COINPOTHUBICHHUE.  YIIEJIbHOE  JJIEKTPUUECKOE
CONIPOTHUBIICHUE:
kP!
S
3.8 |3akon Oma aJig y4acTKa 3JEKTPUUECKON LIEeTIH:
U
[ =—
R
3.9 |IlocnenoBarebHOE COETUHEHUE TTPOBOHUKOB:

Il :Iz;U:Ul +U2;R:R1 +R2.
HapaHHeJILHOC COCANMHCHUC IIPOBOJHUKOB PABHOTO COIIPOTHUBIICHU:




R
U =Uygl=1,+1; R=71.

CmMmenranHbie COCAMHCHUA IIPOBOJHUKOB

3.10 |PaGota 1 MOIIHOCTH IEKTPUUECKOTO TOKA.
A=U-T1-t;,P=U"1

3.11 |3akon JIxoyns-Jlenia:

2
Q=I""-R-t

3.12 |OnmeiT Opcrena. MarHutHoOe Moj€ OPSMOTO IMPOBOJHUKA C TOKOM.
JInHUY MarHUTHOW UHIYKIIUU

3.13 |MarautHoe TmTOJi€ MOCTOSHHOTO  MarHuta. B3aumonelicTBue
MOCTOSTHHBIX MarHUTOB

3.14 | JeiicTBME MarHUTHOTO ITOJIS1 HA MPOBOJIHUK C TOKOM

3.15 |Omneiter @apanes. SBneHne 3MeKTpOMarHuTHOM MHAYyKIuU. IIpaBuiio
Jlenua

3.16 |IIpakTtuyeckue pabOTHI
N3mepenne 3eKTpUYECKOro COMPOTUBICHUSI PE3UCTOPA; MOUTHOCTH
ANEKTPUUYECKOTO TOKA; pabOThI ANEKTPUUECKOTO TOKA.

UccnenoBanne 3aBUCUMOCTH CHJIBI  TOKAa, BO3HHUKAIOMIETO B
IPOBOJHUKE (PE3UCTOPBI, JIAMIIOUKa), OT HANpPSKEHUS Ha KOHLAX
MPOBOJIHUKA; 3aBUCHUMOCTH CONPOTHUBICHUS OT JJIMHBI MPOBOJHUKA,
IJIOIIA/IA €70 MOMEPEYHOTO CEYEHUS U YAEIbHOTO CONPOTUBIICHHUS.
[IpoBepka mpaBwiia JUisi  DJEKTPUUECKOTO  HAMPSDKEHUS]  MPU
MOCJIEIOBATEIbHOM COEMHEHUM TPOBOAHUKOB; TpaBUJIa JIsl CHUJIBI
ANEKTPUUYECKOTO TOKA TMPHU MapasuieIbHOM COCTMHEHUU TTPOBOTHUKOB
(pe3ucTopsl U JIaMITIOYKa)

3.17 |®dusuueckue sBICHUS B TIPUPOJEC: DJICKTPUUECKUE SIBICHUS B
arMocdepe, eKTPUYECTBO >KUBBIX OPraHU3MOB, MAarHUTHOE IOJIE
3emum, npeid Moar0CcoB, POJIb MarHUTHOTO IIOJNS JUIS JKU3HH Ha
3emiie, NOJIAPHOE CUSIHUE

3.18 |TexHuueckue yCTpPOMCTBA: 3JIEKTPOCKOI, aMIIEPMETP, BOJBTMETD,

peocTart, CYCTUUK BHGKTqueCKOﬁ 9HCPIruH, SJICKTPOOCBCTUTCIILHLIC




pUOOPHI, HarpeBaTe/IbHbIC ANEKTPONPHUOOPHI (mpumepsi),
AIIEKTPUIECKUE MTPEIOXPAHUTEIH, IEKTPOMATrHUT, SJICKTPOIBUTATEITh
MTOCTOSTHHOTO TOKa, TEHEPATOp MOCTOSHHOTO TOKA

3.19 |OnexrpomarHuTHbIE BOJIHBI. [IIKkana 3I€KTPOMAarHUTHBIX BOJIH

3.20 |JlyueBas monenb cBeTa. [IpsimonuHeliHOe pacipocTpaHeHUE CBETa

3.21 |3axoH orpaxkeHus cBeta. [Inockoe 3epkano

3.22 |IlpenomieHue cBeTa. 3aKOH MPETOMIICHUS CBETa

3.23 | ducnepcus cera

3.24 |Jlmnza. Xom myder B JmH3e. DOKyCHOE pACCTOSHHE JIMH3BI.
Onrtuueckas Cuiia JTUH3BIL:

D=1/F

3.25 |I'ma3 kak onTuueckas cucreMa. OnTuyeckue mpudopsl

3.26 |IIpakTuyeckue pabOTHI

N3mepeHne oONTUYECKON CHIIBI COOHMpAIOIIE JIMH3BL, (POKYCHOTO
paccTosinus coOuparonieil JMH3bI (10 CBOMCTBY PAaBEHCTBA Pa3MEpPOB
npeaMeTa U M300paxeHus, KOTrja MPeIMET paclojoKeH B JBOWHOM
doxkyce), mokazaTessi IpeJIOMJICHUS CTEKJIA.
Uccnenosanue cBoiCTBa M300paKeHUS, MOJYYEHHOTO C IMOMOIIBIO
coOuparoiieid JWH3bl; H3MEHEHUs (POKYCHOTO PACCTOSIHHS JBYX
CJIOKEHHBIX JIMH3; 3aBUCHUMOCTH yIJia MPEJIOMIICHHUSI CBETOBOIO JIyya
OT yIVIa MaJIeHUs Ha rpaHulle "BO3AyX - CTEKJIO"

3.27 |®uznueckue sBiaeHus B npupoze: 3armenus Connna u JIyHsl, nBeTa
TeJ, ONTHYECKHE sIBICHHS B armocdepe (uBeT Heba, pedpaxius,
paayra, MUpPax)

3.28 |Texuuyeckwe  yCTpOWCTBA: OYKH, TMepuUcKom, ¢oToanmapar,
ONTHUYECKUE CBETOBOJIbI

4 KBAHTOBBIE SABJIEHUA

4.1 PagnoaktuBHOCTh. Anbda-, Oera-, ramMma-uznydeHus. Peaxuuu
anb(da- u Gera-pacraja

4.2 |Onbitel Pesepdopna mo paccesnuto anbda-yactuu. Ilnanerapnas




MOACIb aTOMa

4.3 CoctaB atoMHOTO sijipa. M30TOMBI

4.4  |Ilepuon monypacnajaa aTOMHBIX sIIEp

4.5 |SnepHble peakuuu. 3aKOHbI COXPAaHEHHs 3apsiIOBOIO U MacCOBOIO
qucen

4.6 |@usnyeckue SBICHUS B INPHUPOJE: €CTECTBEHHBIN paJlOaKTUBHBIN
¢GoH, KOCMHUYECKHE JIy4H, PaTUOAKTUBHOE H3IYUCHHE MPHUPOTHBIX
MUHEpAJOB, JIEWCTBHE PpAJUOAKTUBHBIX H3IYYEHUH HA OpraHu3M
YeJoBeKa

4.7 |TexHnueckne  yCTpPOMCTBA:  CIIEKTPOCKOI,  WHIWBUAYAJbHBIN

J03UMETP, Kamepa BuibcoHa, siiepHas SHepreTuKa
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