ITpunoxxenue 4

N3menenns OOII OOO B cooTBeTcTBUM € ITpuKa3zoM Munnpocsemenus Poccun ot 09.10.2024
No 704 «O BHECEHMHM U3MEHEHUM B HEKOTOPBIE TPUKa3bl MUHKUCTEPCTBA MPOCBEILICHUS
Poccuiickoit @enepanuu, kacaromuecs gpenepaabHblX 00pa30BaTeNbHbIX IPOrPaMM Ha4albHOIO
o0riero o6pa3oBaHusl, OCHOBHOT'O OOIIEro 00pa3oBaHMs U CPEAHEr0 00IIero 00pa3oBaHMsD)

B ¢enepanbHBIX M pPErHOHAIBHBIX MPOLEAYpaX OIEHKH KadecTBa OOpa3OBaHHSA
UCTIONB3YyeTCs  MepeueHb (KOAU(HUKATOp) paclpelesieHHBIX IO KiaccaM IPOBEPSIEeMbIX
TpeOOBaHUIl K pe3yJapTaTaM OCBOECHHS OCHOBHON 00pa3oBaTEbHOM IMPOrpaMMbl OCHOBHOI'O
o011ero o0pa3oBaHMs U HIIEMEHTOB COJIEPKAHUS 110 (pU3HKe.

Tabnuma 22
[IpoBepsiemble IpeAMETHBIE PE3yIbTaThl OCBOCHUS
OCHOBHOI 00pa30BaTeIbHON IPOrpaMMbl OCHOBHOTO OOIIIETO
obpazoBanus (7 kimacc)
Kon [IpoBepsiemble TpeAMETHBIE PE3YIbTATHI OCBOCHHUSI OCHOBHOM
IIPOBEPSIEMOTO 00pa3oBaTeNnbHOI MPOrpaMMbl OCHOBHOTO 0011Iero 00pa3oBaHUs
pe3ynbTaTa

1.1 MICII0JIb30BAaTh U3YYEHHBIE TOHATHUS
1.2 pa3uyaTh SBJICHHS MO OMUCAHUIO MX XapaKTEPHBIX CBOMCTB M HAa OCHOBE

OTIBITOB, IEMOHCTPUPYIOIIUX JaHHOE (PU3MUECKOE SIBICHUE
1.3 pacro3HaBaTh MPOSIBICHUE  HM3YYCHHBIX  (U3MUECKUX  SIBJICHUA B

OKpY’KalolleM MHpe, B TOM 4YuciIe (GU3NYECKHE SBICHUS B MPHPOJIE, MPH
ATOM IMEpPEBOAUTh MPAKTHUUECKYK 3aJady B Yy4eOHYI0, BBIICISTh
CyIlleCTBEHHBIE CBOMCTBA (PU3HAKN) (PU3HUECKUX SIBICHUH

1.4 ONUCBHIBATh M3YUYECHHBIE CBOWCTBA TNl M (hPU3MUYECKHE SBJICHUS, UCHOJb3Ys
(u3uyeckue BENMYMHBI, TpPH  ONUCAHUM MPABUIBHO  TPaKTOBATh
(bu3uuecKuit CMbICT UCIOIb3YEMBIX BEJIMUYMH, UX 0003HAYEHUS U €AUHUIIBI
(U3MUeCKUX BETUYUH, HAaXOAUTh (HOPMYJbl, CBS3BIBAIOLINE JIAHHYIO
(u3nUecKyr0 BEIWYMHY C JPYIMMHM BEJIHMYMHAMH, CTPOUTH TIpaduku
M3y4EHHBIX 3aBUCUMOCTEN (hU3MUECKUX BEINYHH

1.5 XapakTepu3oBaTh CBOHCTBAa TeN, (U3UYECKHE SBICHHMS M IPOLECCHI,
MCIIONB3YSl  M3YYEHHBbIE 3aKOHBI, IIPU OTOM JaBaTb CIOBECHYIO
(OopMyIHPOBKY 3aKOHA U 3aIKCHIBATh €r0 MAaTEMATUYECKOE BBIPAKEHHE

1.6 00BACHATDH (PU3NYECKHE ABJICHHUS, IPOLIECCH U CBOWCTBA TEJ, B TOM YHUCIIE U
B KOHTEKCTE CUTyallUli IPAaKTUKO-OPUEHTUPOBAHHOIO XapaKTePa: BBISABIATH
[IPUYMHHO-CJIEICTBEHHBIE CBS3H, CTPOUTh 00bACHEHHE U3 | - 2 JIOTHYECKHUX|
[1aroB ¢ omnopoil Ha 1 - 2 WM3y4eHHBIX CBOMCTBAa (PU3MUECKUX SIBICHUH,
(U3UUECKUX 3aKOHA MITM 3aKOHOMEPHOCTH

1.7 pelaTh pacueTHble 3adauyud B 1 - 2 JEHCTBUSA, MCHOJB3YS 3aKOHBI U
(bopMyInbl, CBs3bIBatOLINEe (U3UUYECKUE BEIWYMHBI: HAa OCHOBE aHAJIN3a
YCTIOBHS 33/1a4Ml 3allUCBHIBATh KPaTKOE YCIOBHE, MOJACTABIATh (PU3NUECKUE
BEIWYMHBI B (POPMYNBI W TPOBOJUTH pPACUYEThl, HAXOAUTh CIPABOYHBIC
TaHHbIe, HEOOXOAMMBIE JJISl PEelIeHUs 33/a4, OLCHWBATh PEAIMCTHYHOCTH
OJy4eHHOM (hPHU3MYEeCKON BETMUHHBI

1.8 pacrio3HaBaTh MpOOJEMbI, KOTOPbIE MOXHO pEIIUTh MpPH [OMOLIH
(U3NYECKUX METO/OB, B ONMCAHUN UCCIIEJOBAHMSI BBIJCNIATH MMPOBEPSEMOE




[IPEII0JIOKEHNE (TUIOTE3Y), pa3IndyaTh U HHTEPIPETUPOBATh MOITYYECHHBIH
pe3yibTaT, HaXOAWUTh OLIMOKH B XOJE OIbITA, JeNaTh BBIBOABI MO €ro
pe3yJibTaTaM

1.9

IIPOBOAUTD OITBITHI 110 Ha6HIOI[eHI/IIO (bH?;H‘-IeCKI/IX SIBJIEHUU HJIn
(u3nUecKux CBOHCTB Tel: (hOPMYIHPOBATH MPOBEPSIEMBIC MPEATIONOKEHHS,
coOMpaTh YCTAaHOBKY U3 MPEUIOKEHHOTO 000pYyIOBaHUS, 3alMHUCHIBATH XO]
OTbITa U POPMYIIMPOBATH BHIBOJIBI

1.10

BBITIOJIHATh TPSIMbIE HM3MEPEHHUs] C HCIOJb30BAHUEM AHAJIOTOBBIX H
U(PPOBBIX MPUOOPOB, 3alMCHIBATH TOKAa3aHUS TNPHOOPOB C€ Y4ETOM
3aJaHHOH a0COJTIOTHOM MOTrPENTHOCTH U3MEPEHUI

1.11

[IPOBOJIUTH MCCIIEOBAHUE 3aBUCUMOCTH OIHON (PM3NYECKON BEIMYHMHBI OT|
IPYroMl € HCIIOJIb30BAHMEM MPSMBIX WU3MEPEHUM, y4yacTBOBaTb B
[UIAHUPOBAaHUM  y4yeOHOTO  HWCCIICOBAaHMs, COOMpPAaTh YCTAaHOBKY H
BBITIOJIHATh W3MEPEHUs, CIeAys MPENJIOKESHHOMY IUIaHy, (UKCHUPOBAThH
pe3ybTaThl IMOJYYCHHOH 3aBUCHUMOCTH (DU3MYECKUX BEJIMYMH B BHJE
[PEUIOKEHHBIX TaONUIl U TpaUKOB, JeNaTh BBIBOJABI IO pE3yJbTaTam
MCCIICJOBAHMS

1.12

[IPOBOANTL KOCBCHHLIC HU3MCPCHUS (1)I/I3I/IIIGCKI/IX BCJIIMYHH, CJIICAYS
HpeHHO)KeHHOﬁ HWHCTPYKIUH: IIPpU BbIIOJIHCHHUU H3MepeHHfI CO6I/IpaTI>
ODKCIICPUMCHTAJIBHYKO  YCTAHOBKY W  BBIYHUCITH 3HAYUYCHHUC HCKOMOM
BCJIMYHHBI

1.13

coOJIr0aTh MpaBUiia TEXHUKU 0€3011aCHOCTH IpH padoTe ¢ 1ad0paTOPHBIM
00opyOBaHHEM

1.14

YKa3bIBATh TTPHUHIMIIBI JEHUCTBUS HpI/I60pOB N TCXHHUYCCKHUX YCTpOﬁCTB,
XapaKTCpU30BaATh IIPUHIMIIBI JIEHUCTBUS HN3YUYCHHBIX HpI/I60pOB 51
TCXHHNYCCKHUX YCTpOﬁCTB C IIOMOIIIBIO UX ONHCAHHA, UCIIOJIB3YysS 3HAHUS O
CBOMCTBaX (I)I/ISI/I‘IGCKI/IX SIBJICHUN M HCO6XOI[I/IMLIC (1)I/I3I/I‘16CKI/IG 3aKOHBI H
3aKOHOMCPHOCTH

1.15

PUBOANUTH  MpHUMEpbl  (HAXOIUThb  MHPOPMALMIO O  [pPHUMEpax)
PAaKTUYECKOI0 HCIOJIb30BaHUs (PU3MUECKUX 3HAaHUM B IOBCEIHEBHOU
PKU3HH Ul oOecriedeHus: 0e30MacHOCTU MpH OOpalieHuH ¢ mpubopamu M
TEXHUYECKUMHU YCTPOHCTBAMM, COXPAHEHUS 3/10pPOBbs U COOIIOIEHUS HOPM
PKOJIOTHYECKOTO MOBEJICHHsI B OKPY’KaIOLIeH cpefie

1.16

OCYIIECTBIISATH OTOOp MCTOYHHMKOB HMH(popmanuu B cetu HWHTepHeT B
COOTBETCTBUU C 3a/IaHHBIM IOMCKOBBIM 3allpOCOM, HAa OCHOBE MMEIOIIUXCS
BHAHMUM M TyTeM CpPaBHEHUS pA3JIUYHBIX HMCTOYHHMKOB  BBIIEIATH
MH(pOpMaLMI0, KOTOpas SBISETCS MPOTUBOPEUMBOM WM MOXKET ObITh
HEJJ0OCTOBEPHOMN

1.17

MCIIOJIb30BaTh IMPHU BBINOJIHEHUHM YYEOHBIX 33JaHUM HAYYHO-TIOMYJISIPHYIO
UTepaTypy (HU3UMYECKOTrO COJCpIKAHUs, CIIPABOYHBIC MAaTEPHUAIIBI, PeCypPChI
CCTH I/IHTepHeT, BJIaACTH npueMamMunu KOHCIICKTUPOBAHUA TEKCTa,
npeoOpa3zoBanusi HHGOPMAIIMH W3 OJTHOW 3HAKOBOW CHCTEMBI B IPYTYIO

1.18

CO31aBaTh CO6CTB€HHBI€ KpaTKI/Ie IINCBMCHHBIC U yCTHI)Ie COO6H.[CHI/I$I HAa]
OCHOBE 2 - 3 UCTOYHUKOB MH(pOpMaluu (HU3HUECKOTO COJIEpPKaHUs, B TOM
quciIe MyOJUYHO JIeNIaTh KpaTKue COOOIIEHUs O pe3yibTaTaX MPOSKTOB WIIH
y4eOHBIX HCCIEIOBAaHUM, MPH ATOM TPaMOTHO HCIOJIB30BaTh HM3yYEHHBIH
MOHATUMHBIN anmapar Kypca (HU3UMKH, CONPOBOXKIATH BBICTYIJICHUE
Mpe3eHTalnuen

1.19

[pY BBINOJHEHUH YYEOHBIX IPOEKTOB W MCCIEAOBAHUN pACIpeNessTh




0053aHHOCTH B TPYIIEe B COOTBETCTBHHM C IIOCTABICHHBIMU 3aJauyaMH,
CIICIUTHh 3a BBINOJIHCHUEM IIJIaHA JEHCTBHUM, aJEKBaTHO OLICHUBATh
COOCTBEHHBI  BKJIaJ B JIEATEIbHOCTh  TIPYNIBL,  BBICTpauBaTh
KOMMYHUKATUBHOE B3aMMOJICHCTBHE, YUUTHIBASI MHEHUE OKPYKAIOIINUX

Tabmnuua 22.1

[TpoBepsiembie Ay1eMeHTHI cojiepkanus (7 Kiacc)

Kon Kon [IpoBepsieMble 27IEMEHTBI COAEPIKAHUS
pasjiena | 3JeMeHTa

1 | ®U3UKA U EE POJIb B [IO3HAHNU OKPYXXAIOHIEI'O MUPA

11  (@wusuka - Hayka o mpupoje. SIBiaeHust npupoabl. OU3NYECKHE SIBICHUSL:
MEXaHUYECKUE, TEeIUIOBBbIE, JJIEKTPUYECKHUE, MArHUTHBIC, CBETOBBIE,
BBYKOBBIC

12  (®usnueckue Benmunnbl. M3mepenue Gpusndeckux BeandnH. OU3nIecKue
prOopsl. [lorpemuocTts u3mepennii. MexxiyHapoiHasi CUCTEMA €AMHMIL
1.3 [EcrecTBeHHO-HAy4YHBI METOJA T[O3HAHHS: HAOIOJCHHUE, IOCTAHOBKA
HAYYHOTO BOIIPOCA, BBIABIKEHHE THUIIOTE3, IKCIIEPHUMEHT IO IMPOBEPKE
CUIOTE3, 00BSICHEHNE HAOIIOIAEMOTO SIBIICHUS

1.4 Onucanme GU3NIECKUX SIBICHUI ¢ TOMOIIBIO0 MOJICIICH

1.5 [[Ipakrtuyeckue pabOTHI:

l13mepenne pacCTOSTHUA.

l13mepenne o0beMa )KUAKOCTH B TBEPAOTO Tela.

OmnpeneneHne pa3MepoB MaJIbIX TEIl.

l13mepeHne Temmeparypbl MPH MOMOIIM KHIKOCTHOTO TEPMOMETpa M
TaTYMKa TEMIepaTypsl

2 [MEPBOHAYAJIBHBIE CBEJIEHW S O CTPOEHUN BEIIIECTBA

2.1 |CrpoeHme BemiecTBa: arOMbl M MOJICKYIbI, HX pa3Mepbl. OIbITHI,
ITOKa3bIBAIOIINE JUCKPETHOE CTPOCHHE BEIIECTBA

2.2 |lBmxkenue uactui BemiecTBa. CBsi3b CKOPOCTU BU)KCHHUSI YACTHI[ C
remneparypoil. bpoyHoBckoe nBmxenue, muddysus

2.3 |B3ammo/eiiCTBHE YaCTHI BEIIECTBA: MPUTSHKCHUE M OTTAJIKHBAHHE

2.4 |ArperaTHble COCTOSHHS BEIECTBA: CTPOCHHE Ta30B, JKUIKOCTEH U
TBEPIBIX (KPUCTALIMYECKNX) Tell. B3auMOCBS3b MEXIYy CBOMCTBaMU
BEIIECTB B Pa3HBIX arperatHeIX COCTOSIHUAX W WX aTOMHO-
MOJICKYJISIPHBIM CTPOCHHUEM

2.5 (OCcOOEHHOCTH arperaTHhIX COCTOSTHUN BOJIBI

2.6  [[IpakTuueckue paboOThI:

OreHka JOuWaMeTpa aroMa METOJAOM PsiioB  (C  HCIOJIb30BAHHEM
(dotorpaduii).

OnBITH IO HAOJFOICHUIO TETIJIOBOTO PACITHPEHHS Ta30B.

OnBITH IO OOHAPYKEHHIO IEHCTBHS CHII MOJIEKYJISIPHOTO IPUTSHKSHUS

3 [IBMXEHME U B3AMMOJENCTBUE TEJ

3.1  |Mexanuueckoe JBUKeHHE. PABHOMEPHOE U HEPABHOMEPHOE JIBHYKEHHE
3.2 |CkopocTb. CpeHssi CKOPOCTh NPH HEPABHOMEPHOM JBMIKEHHH. Pacyer
MyTH U BPEMEHU JIBUKCHHUS

3.3 [Bienue uHepiuu. 3aKOH MHEPUUH. B3aumoeiicTBrEe Tell Kak IMPUYMHA
M3MEHEHHUs CKOPOCTH JIBIDKEHUS Tell. Macca Kak Mepa HHEPTHOCTH Tella




3.4

[MnotHOCTh BemiecTBa. CBSI3b IMIOTHOCTH C KOJMYECTBOM MOJEKYNI B
enuHuLEe 00beMa BEIECTBA

3.5

Cuiia Kak XapaKTEepUCTHKA B3aUMOICUCTBUS TEJ

3.6

Cuina ynpyroctd u 3akoH ['yka. V3MmepeHue cuibl € IOMOIIBIO
TMHaMoMeTpa

3.7

ﬂBJIeHI/Ie TATOTCHUA MU CHJIA TIAXKCCTH. CI/IJIa TSOKCCTH Ha l[pyI‘I/IX
rrageTax. Bec Tena. HeBecomocTh

3.8

Cuna TpeHus. TpeHre CKOJIbXEHHS U TPEHUE MOoKos. TpeHue B npupoe
1 TEXHUKE

3.9

Cii0’)keHHMe CUJI, HAIlPaBJICHHBIX 1O OAHOW mpsiMoi. PaBHoAelcTBYrOMIas
cHt

3.10

[TpakTrueckue paboOTHI

Ornpenenenre CKOPOCTH PaBHOMEPHOTO JIBHKEHUS (IIapHKa B )KHUJIKOCTH,
MOJIEJIH SJICKTPUUECKOT0 aBTOMOOMIIS U TaK Jiajee).

OrnpeneneHne cpeaHeil CKOPOCTU CKOJIbKEHHUSI Opycka WM LIapuKa Io
HAKJIOHHOM IJTOCKOCTH.

Onpenenenye MmiIOTHOCTHA TBEPAOTO Tela.

OmBITHI, JEMOHCTPUPYIOIIME 3aBHCHUMOCTh pacTsbkeHus (nedopmanun)
MPYKUHBI OT MIPUIIOKEHHOM CHJIBL.

OMBITHI, JEMOHCTPUPYIOIINE 3aBUCUMOCTD CHIIBI TPEHUS CKOJIBKEHUS OT,
Beca Tella M XapakTepa COMPUKACAIONINXCS TOBEPXHOCTEH

3.11

Duznyeckue SBICHUS B npupoac: NMpuMEpPbl IBUKXCHHA C PA3JIMYHBIMU
CKOPOCTAMU B ’)KMBON M HEXHUBOU IIpupoac, JEUCTBUE CHUJIBI TPCHUS B
IMIPpUPOAC U TCXHUKEC

3.12

TexHUYeCcKre yCTpOMCTBA: TMHAMOMETP, NOAIIUITHUKA

JIABJIEHUE TBEPJIbIX TEJI, )KUJIKOCTEN 1 T'A30B

4.1  |daBnenwe tBepmoro Ttena. CrocoObl YMEHBINCHUS W YBEIHUYCHUSI
[maBJIeHUS

4.2  |[laBnenwue ra3a. 3aBHCHMOCTH JaBJICHHS Ta3a OT 00BEMa, TEMIIEPATYPBI

4.3  [[lepenauya naBieHUS TBEPABIMH TEIaMH, KHUIKOCTSIMH U Ta3aMH. 3aKOH
ITackayig. [ITHeBMaTHYECKHE MAIIUHBI

4.4  [3aBUCHMOCTb JaBJICHHS >XHIKOCTH OT TIJIyOMHBL [mapocratnyeckuit
napazgokc. Cooburaromuecst cocyabl. ['napaBanueckue MexaHu3Mbl

45 |Atmochepa 3emmum u  arMocepHoe — maBineHHe.  [IpUunHBL
CYIIIECTBOBaHMs BO3AyIIHOM oOonouku 3emiu. OnbiT Toppuuesniu.
3aBHCHMOCTh aTMOC(EPHOTO AaBJICHUS OT BBICOTHI HAJl YPOBHEM MOpsI

4.6  [U3mepenme armochepHOro maBieHus. I[Ipubopbl sl HU3MEpeHHs
ATMOC(EpHOTO AaBICHHUS

4.7  |ledicTBMe >KMIKOCTH ¥ Ta3a Ha TOTPY)KCHHOE B HHX TeloO.
BoiTankuparomias (apxuMeoBa) cuiia. 3aKkoH Apxumena

4.8  [[MnaBanue ten. BoszayxoriaBanue

4.9  [paktrdeckue paboThI:

ccnenoBanne 3aBUCHUMOCTH Beca Tejla B BOJIE OT 00beMa MOTPYKEHHOM
B KUJIKOCTh YaCTH TeJIa.

OnpeneneHre  BBITAIKUBAIOMICH  CHUJIbI, JICUCTBYIOIIEW Ha Telo,
[MOTPY>KEHHOE B )KUIKOCTD.

[IpoBepka HE3aBMCHUMOCTH BBITAIKHUBAIOIICH CHIIbI, JACHCTBYIOIIEH Ha
TEJI0 B KUJIKOCTH, OT MacCHI Tela.

OnbIThl, JEMOHCTPUPYIOIINE 3aBUCHMOCTH BBITAIKUBAIOIIECH CHIIBI,




neiicTByrOImEe Ha TeNOo B JKMAKOCTH, OT OObEeMa NOTrPYKEHHOH B
PKHJIKOCTB YacTH TeJla U OT TUIOTHOCTHU YKUJKOCTH.

KoncTpynpoBanue apeoMeTpa WIM KOHCTPYHPOBAaHUE JIOAKH U
OTIpeieIeHne €€ TPY3010IbEMHOCTH

4.10 |Dusuueckue SIBICHHUS B MPUPOJIC: BIUSHUC aTMOCHEPHOTO JABICHUS HA|
PKUBOW OpPTraHu3M, IJIaBaHHUE PbIO

411 [TexHuYecKHe yCTPOWMCTBA: COOOIIAIOIIMECS COCYIBI, YCTPOHCTBO
BOJIOTIPOBOAA,  TUAPABIMYECKHH  Tpecc, MaHOMeTp, Oapomerp,
BHICOTOMED, MIOPUTHEBOH HACOC, APEOMETP

5 [PABOTA, MOIIHOCTB, DHEPT U

5.1 |[Mexanuueckas pabora

5.2  |Mexanuueckast MOIIIHOCTb

5.3  [[IpocTble MexaHHW3MBI: pbiyar, OJIOK, HAKJIOHHAs IIOCKOCTh. IIpaBmiio
[paBHOBECHSI ppluara

5.4  [[IpuMeHeHHE MPpaBUIa pABHOBECHS phlyara K OJIOKY

5.5 ["Somoroe mpaBmiao" mexanuku. Kosaddumment mome3Horo aewcTBus
MexaHu3MoB. [IpocThie MeXaHNU3MBI B OBITY Y TEXHHUKE

5.6 [ToTeHunanpHas SHEPTUH TeJIa, MOIHATOTO HaJl 3eMiieh

5.7  [KuHernueckasi SHEPTHsI

5.8  [[lonHast MexaHWYeCKas JHEPrHs. 3aKOH H3MCHEHHS M COXPAHCHUS
MEXaHUYECKON YHEPIUU

5.9  [[Ipakruyeckue paboOTHI:

Onpenenenre pabOThl CUIIBI TPEHUSI IPU PABHOMEPHOM JBHKCHHUH Teja
[0 TOPU3OHTAIBHOI MTOBEPXHOCTH.

lccnenoBaHue ycIOBUI paBHOBECHUS pblyara.

M3mepenne KIIJ] HaKTOHHOM MIIOCKOCTH.

l13ydyeHne 3aKOHa COXpaHEHUSI MEXaHHUECKOH SHEepTUu

5.10 (Dusnueckue sBIEHMS B IPUPOJIC: PHIYAry B TEJIE YEJIOBEKA

5.11 [Texuuueckue ycTpoOiCTBa: pbIdar, MOJBMIKHBIA M HEMOABUKHBIN OJIOKH,
HaKJIOHHAs IUIOCKOCTD, MPOCTHIE MEXAHU3MBI B OBITY

Tabnuna 22.2
[IpoBepsiemble TpeOOBaHUS K pe3yIbTaTaM OCBOCHUSI OCHOBHOM
o0pa3oBaTenbHOI mporpaMmsl (8 Ki1acc)
Kon [IpoBepsiemble mpeaMETHBIE pe3yIbTaThl OCBOCHUSI OCHOBHOM
MIPOBEPSIEMOTO 00pa3zoBaTenbHON MTPOrpaMMbl OCHOBHOTO 00111eT0 00pa3oBaHus
pe3yibTaTta
11 MICII0JIb30BATh OHSTHUS
1.2 pa3nuyaTh SBJICHHS MO OMUCAHUIO MX XAPAaKTEPHBIX CBOMCTB M Ha OCHOBE
OTIBITOB, IEMOHCTPUPYIOMINX JAHHOE GU3NYECKOE SIBICHUE
1.3 pacro3HaBaTh  NPOSBICHUE U3YYCHHBIX  (U3WYECKUX  SBJICHHA B

OKpYXKAroIIeM MHUpE, B TOM 4ucie (hU3MYecKHue SBICHUS B MPUPOJE, MPH
PTOM TEPEeBOAUTh TMPAKTHUECKYI0 3aJady B Y4eOHYIO, BBIICNATH
CYIIIECTBEHHBIE CBOMCTBA (MpH3HAKK) GU3NUECKUX SIBICHUN

1.4 OMKCHIBATh M3yYEHHbIE CBOMCTBA TeN UM (U3UYECKUE SIBICHUS, HCIOIb3YS
¢dusznyecKkue  BEIUYMHBI, TPU  ONUCAHUU MPaBWIBHO  TPAaKTOBATH
(bu3HyeCKUi CMBICT HCHOJB3YEMBIX BEIMYMH, 0003HAYEHMSI M €IMHUIIBI




(U3MUeCKUX BETUYMH, HAXOIAUTh (OPMYJbI, CBS3BIBAIOLINE JAHHYIO
(U3MUECKyI0 BEIMYUHY C JPYTUMH BEJIWYMHAMHU, CTPOUTH IpadHKH
M3Y4EHHBIX 3aBUCUMOCTEH (PU3MUECKUX BEINYHH

1.5

XapaKTepU30BaTh CBOMCTBa Tel, (U3MYECKHE SIBICHHUS U TIPOIECCHI,
MCIIOJIb3Ysl  M3Y4YEHHBIE  3aKOHBI, IMPH OATOM JIaBaThb  CJIOBECHYIO
(hOpMYIMPOBKY 3aKOHA U 3aIlIMCHIBATH M0 MATEMATHUECKOE BBIPAKCHHE

1.6

OOBSACHATH (PU3NYECKUE MPOILECChl M CBOHCTBA TEl, B TOM YHUCIEC U B
KOHTEKCTE CUTYyallMil MPaKTUKO-OPUEHTUPOBAHHOTO XapaKTepa: BBISBISATH
[PUYUHHO-CJICACTBEHHBIE CBA3HU, CTPOUTH OOBsICHEHUE U3 1 - 2 TOTMYeCcKuX
[IaroB C MOMOMIbIO | - 2 HM3yYEHHBIX CBOWCTBA (PU3UYCCKUX SIBICHUH,
(bU3HYECKUX 3aKOHA MU 3aKOHOMEPHOCTHU

1.7

peliath pacueTHble 3aaud B 2 - 3 JICUCTBUS, HCIOJB3Ys 3aKOHBI U
(dbopMyIbl, CBsI3BIBAIONINE (DU3MUECKHE BEIMYMHBI: HA OCHOBE aHAIIN3Q
YCJIOBUA 3ala4u 3allMCbIBATh KPATKOC YCIOBHUC, BBIABJIATH HCAOCTATOK]
TAaHHBIX JJIs1  pelIeHHus 33Ja4yd, BBIOMpPATh 3aKOHBI U (HOPMYIIBI,
HEOOXOIUMBIE Il €€ PpELICHHUs, NPOBOAUTH pPACUETHl U CPABHUBATh
MMOJIYYCHHOC 3HAUCHUC (1)I/I3I/II-IGCKOf/'I BCJIIMYNHBI C U3BCCTHBIMU JAaHHBIMU

1.8

[paCIIO3HaBaThb HpO6J'IeMLI, KOTOPBIC MOXXHO PpPCIIUTh IIPHU IMOMOIIH
(1)I/ISI/IIIGCKI/IX METOHOB, HCIIOJb3YyA OIMUMCAHUC HUCCICAOBAHUA, BBIACIIATH
[IPOBCPACMOC  IIPCAIIOJIOKCHUE, OLCHHBATL IIPABUJIIBHOCTL  ITOPAIKA
IMIPOBCACHUA UCCIICIOBAHUS, 1CJIATh BHIBOAbI

1.9

[POBOAWTH OMBITHI MO HAOMIOACHHUIO (U3MYECKUX  SBICHUH  WUIIH
(buznYeCKUX CBOMCTB Tel: GOpMYIHPOBAThH MIPOBEPSiEMbIE MPEATIOT0KEHHUS,
coOupaTh YCTaHOBKY W3 MPEUIOKEHHOTO 000pYAOBaHHUSA, OMHCHIBATH XOJI
ornbITa ¥ (POPMYIHPOBATH BHIBOIBI

1.10

BLIIIOJIHATL IIPAMBIC U3BMCPCHUS C MUCITIOJIb30BAHHUEM aHAJIOTOBBIX HpI/I60pOB
1 JaTYNKOB (I)I/ISI/I‘IGCKI/IX BCJIMYNH, CPABHUBATH PC3YJIbTATHL H3MCpCHI/Iﬁ C
y4€TOM 3aJaHHOM a0COJIFOTHOH IOTpCIIHOCTHU

111

[IPOBOJIUTH MCCIIEJOBAHNE 3aBUCUMOCTH OAHON (PM3UYECKO BETUYMHBI OT|
IPYrOM € HWCIOJB30BAaHMEM  NPSIMBIX  M3MEPEHHH:  IIAHUPOBATh
pcclieloBaHMe, COOMpaTh YCTAHOBKY M BBINOJHATH H3MEPEHUs, Cleays
pe/VIO)KEHHOMY — TUIaHy,  (UKcHpoBaTh  pe3ysibTaThl  MOJTYYEHHOH
3aBHCHMOCTH B BHJIE TaOJIUIl U IpaMKOB, /1€1aTh BHIBOJBI 110 PE3ysbTaTam
MICCIICJOBAHMUSI

1.12

[POBOANTH KOCBEHHBIE H3MEpEHMsI (DU3MUECKHUX BEJIMYMH: IJIAHUPOBATH
M3MEpeHHusi, CcoOMpaTh  OKCIIEPUMEHTAIbHYIO  YCTAHOBKY,  CIEIys
peI0KEHHOW MHCTPYKIUU, U BBIYUCIISITh 3HAUEHNUE BEJTMUUHBI

1.13

coOiroAaTh MpaBuiia TEXHUKU 0€30MacHOCTU IpU paboTe ¢ 1adopaTOpHBIM
000pyT0BaHEM

1.14

XapaKTepU30BaTh MPUHIHUIBI  JACHUCTBUS HW3YYEHHBIX MPUOOPOB U
TEXHUYECKUX YCTPOWCTB C OMOPON HAa WX OMHCAHUS, WCIIONB3YS 3HAHUS O
CBOMCTBaxX  (DU3MYECKUX  SBJICHUH W  HeEoOXoaumble  (U3HUUIECKHE
3aKOHOMEPHOCTH

1.15

pacCrmiosHaBaTb IIPOCTBIC TEXHHUYCCKUEC yCTpOﬁCTBa H HU3MCECPHUTCIbHBIC
HpI/I60pI)I o cxemMaM " CXEMAaTUYHBIM PHCYHKAM, COCTaBJIATh CXCMbI
PIEKTPUYECKUX  LEMed ¢ MOCIENOBATEeNIbHBIM W TapaulebHbIM
COCTMHEHUEM JIIEMEHTOB, pa3finyasl yCJIOBHbIE O0O3HAYEHHS AJIEMEHTOB
PIEKTPUYECKHX LIeTen

1.16

OPUBOANUTH  MpHUMEpbl  (HAXOIUTh  MHPOPMALMIO O  [pHUMEpax)




PAaKTUYECKOTO HCIONB30BAaHMUS (PU3MUECKUX 3HAHUM B IOBCEIHEBHOU
PKU3HH Ui oOecriedeHus: 0e30MacHOCTH MpH OOpalieHuu ¢ mpudopamu u
TEXHUYECKUMHU YCTPOHCTBAMH, COXPAHEHUS 3/10POBbs U COOIIOICHUS HOPM
HKOJIOTMYECKOT0 MOBE/ICHHS B OKpY>KaloIlell cpee

1.17 OCYILIECTBIISATh MOMCK HH(POPMALUU (PU3UYECKOTO COJEPKAHHUSA B CETH
IHTEpHET, HAa OCHOBE MMEIOIIMXCS 3HAHUM W MYTEM CpPaBHEHUSA
ITOTIOJTHUTEIBHBIX UCTOYHUKOB BBLACIATh HHPOPMALINIO, KOTOPAs SIBIISCTCS
[IPOTUBOPEYMBOM UM MOXKET OBITh HEJOCTOBEPHOI

1.18 MCTIOJIB30BaTh NPU BBINIOJHEHUHM Y4YeOHBIX 3aJaHUN HAYyYHO-TIOMYJISIPHYIO
mTepaTypy (GU3NYECKOrO COAEpIKaHusl, CIIPAaBOYHbBIE MaTepPHaJIbl, PECYPChI
cetu VIHTepHeT; BIameTh NpUEMaMHM KOHCHEKTHPOBAHUSA  TEKCTa,
peoOpazoBanrst HHGOPMAITUU U3 OJTHOM 3HAKOBOW CUCTEMBI B IPYT'YIO

1.19 CO3/1aBaTh COOCTBEHHBIC IHCHMEHHbIE M KpAaTKUE YCTHBIE COOOIICHUS,
0000mas wuHpOpPMAMIO W3 HECKOJIBKHX HMCTOYHUKOB (PU3UYECKOTO
COJepKAaHHUs, B TOM YHUCIIE TTYOJIMYHO MPEACTABIATh PE3YJIbTAThl IIPOSKTHOM
WUTH WCCIIEZ0BATENILCKOM IATEIIEHOCTH, IIPH 9TOM I'PaMOTHO HCIIOIB30BaTh
M3YYECHHBI MNOHATUMHBIM anmapaT Kypca (U3HKH, CONPOBOXKIATH
BBICTYIUICHHE NTPE3CHTALMEN

1.20 [pU BBINIOJHEHUU Y4YEOHBIX MPOEKTOB U HCCIEAOBAHUN (U3HUECKUX
[POLIECCOB PACIPEAETATh OO0S3aHHOCTH B TPYIIE B COOTBETCTBUU C
MOCTAaBICHHBIMU 3aJ]auaMH, CIEAUTH 32 BBHIMOJIHEHHEM IUIaHA JEUCTBUN U
KOPPEKTUPOBAaTh €ro, aJIeKBaTHO OLIEHUBAThb COOCTBEHHBIM BKJIA] B
e TeNIbHOCTh TPYIIbI, BEICTpAaUBaTh KOMMYHHKAaTHBHOE B3aUMOJICHCTBUE,
[POSIBIISiE TOTOBHOCTD pa3peniaTb KOHYIUKTHI

Tabmnuua 22.3

[TpoBepsiemble JIEMEHTHI coiep kaHus (8 Kitacc)

Kon Kon ITpoBepsieMble 2IEMEHTHI COAEP KAHUS
paszena|ieMeHTa

6 [TEIUIOBBIE SIBJIEHUS

6.1 |OcHOBHBIC MONOKEHHS MOJEKYISIPHO-KMHETHYECKON TEOPHU CTPOCHUSI
BemiecTBa. Macca U pa3Mepbl MouieKysl. OTMBITHI, MOATBEPXKAAIOLINE
OCHOBHBIE ITOJIOKEHUS] MOJIEKYJIIPHO-KUHETUYECKON TEOpUHn

6.2 |[Mogenu TBEpAOro, KHUIKOTO M Ta3000pa3HOTO COCTOSIHHI BEIIECTBA.
Kpucrannuueckre u amopHbIe Tena

6.3 |OOBsicHEHHE CBOWMCTB Ta30B, KHAKOCTEH M TBEPABIX TET Ha OCHOBE
MOJIOKEHUH MOJIEKYJISIPHO-KMHETHYECKOW TeOpUH

6.4 |CmaumBaHWe ¥ KalWUISPHbIE SBICHUS

6.5 [TeroBoe pacuiMpeHue u C:KaTue

6.6 [Temmeparypa. CBsi3b TeMIEPaTYphl CO CKOPOCTBIO TEIIOBOTO JBHKEHHUS
HaCTHIY

6.7 |Buyrpennss odHeprus. CrocoObl HM3MEHEHHsS BHYTPEHHEH DHEPTHUH:
TeTUIoNepeiaya U COBEpIICHNE pabOTHI

6.8  [Buasl Teruroneperaun: TEIUIONPOBOIHOCTD, KOHBEKITHSI, H3TyUCHUE

6.9 [KomuuecTBo TErIOTHI. Y IelbHAS TEIUIOEMKOCTh BEIIECTBA

6.10 [TerutooOmeH u TemIOBOE paBHOBECHE. Y paBHEHHE TEIUIOBOTO OanaHca
6.11 |[lnaBnenre W OTBep/eBaHHE KPUCTAUTMYECKHX BEIICCTB. Y IeIbHasI




TCIIJIOTA I1IJIaBJICHUA

6.12 [[TapooOpasoBanme u kKoHaeHcarws. Vcmapenue. Kumenwe. VYiaenbHas
TEIIoTa NapooOpa3oBaHMs. 3aBUCUMOCTH TEMIIEPATYphl KHIICHUS OT|
aTMoc(hepHOTro TaBICHHUS

6.13  |BmaxxHOCTH BO3/IyXa

6.14 [Dueprus TomamBa. Y aenabHas TEIUIOTA CTOPAHUS

6.15 |[Ipunuunel paGotel TemioBbix asurarencii KITJ[ TerioBoro aBuraresis.
TeruIoBbIe IBUTATEIIN M 3aIUTa OKPY)KAIOIIEH CPeIbI

6.16 [3akoH coxpaHeHHMs M IIPEBPALIECHHU YHEPTUH B TEIJIOBBIX MIPOLIECCAX

6.17 [[IpakTuyeckue paboOTHI:

ONBITHI 0 OOHAPYKCHHIO ICHCTBUS CUIJI MOJICKYJISIPHOTO TIPUTSKCHUS.
OIBITHI 110 BBIPAIIMBAHUIO KPUCTA/UIOB ITOBAPEHHOM COJIM WIIH caxapa.
OnBITE 110 HAOIIOACHHUIO TEILIOBOTO PACIIMPEHUS T'a30B, JKUIKOCTCH H
TBEPBIX TEI.

OrnpeieicHre JaBJICHHUS BO3IyXa B OaJUIOHE IIMPHIIA.

OnbITHL, JIEMOHCTPUPYIOIIME 3aBUCUMOCTh JABJICHUS BO3JyXa OT €ro
0OBbeMa M HarpeBaHUS WM OXJIAXKICHHUS.

[TpoBepka rMoTe3bl JIMHEHHON 3aBUCUMOCTH JUTMHBI CTOJIOMKA JKHIKOCTH
B TCPMOMETPUYECKON TPYOKE OT TeMIepaTyphl.

HaOnrosieHne W3MEHEHHWS BHYTPCHHEW OSHEPruu Tela B PE3yJbTaTe
TerIonepeayr U padoThl BHEITHUX CHIL.

VccienoBaHue SBJACHHS TEIUIOOOMEHA IPH CMEIIMBAHUM XOJIOJHOW H
ropsiaeii BOBI.

OnpenencHue  KOJUYECTBA  TEIUIOTHI, IOJIYYEHHOTO BOJOW  IPH
TEII000MEHEe C HArpeThIM METAJUTMYCCKUM IIUTHH/IPOM.

OnpeznencHue yACTbHOW TEIUIOEMKOCTH BemiecTBa. VcciempoBanue
[Iporecca UCIapeHusl.

OnpezeneHre OTHOCUTEIILHOW BIaKHOCTH BO3/TyXa.

Onpenenenue yeabHON TEIUIOTHI TUIaBICHUS JIbJIa

6.18 |(Dusuueckue SBIEHUS B NPUPOJE:. MOBEPXHOCTHOE HATSDKEHHE U
KaUJUISIPHBIE SIBJICHHUSI B TMPUPOJIE, KPUCTALIBI B MPUPOJE, U3TydCHHE
ConHila, 3amMep3aHue BOJOEMOB, MOpPCKHE Opu3bl; 00pa3oBaHHE POCHI,
TyMaHa, UHesl, CHera

6.19 [TexHudueckue yCTpOWCTBA: KaNMUIAPHI, HPUMEPHI  HCIOJIb30BAHHMS

KPUCTAJUIOB, JKMJIKOCTHBIM TE€PMOMETp, JAaTYUMK TEMIIEPATYpPBI, TEPMOC,
CHUCTEMa OTOIJICHUS IOMOB, TUTPOMETPBI, ICUXPOMETP, NTapoBas TypOuHa,
JIBUTaTeIb BHYTPEHHETO CTOPaHUs

DJIEKTPUYECKUE 1 MAT'HUTHBIE ABJIEHUA

7.1  [Dnexrpumzanus tein. J[Ba poaa 3JI€KTPUUECKHUX 3apsIOB

7.2 [B3aumojeiicTBHE 3apsDKEHHBIX Tel. 3akoH KyimoHa (3aBHCHMOCTEH CHITBI
B3aMMOJICHCTBUS 3apsKEHHBIX TEJ OT BEJIWYUHBI 3apsIOB U PACCTOSHUS
MEXTy TeJTaMu)

7.3 |Puekrpuueckoe mose. HanpspkeHHOCTh 3IEKTPHUYECKOro Touist. [IpuHIu
CYNEPIIO3UIMH MIEKTPUUECKUX NoJIeH (Ha KaYeCTBEHHOM YPOBHE)

7.4  |Hocuremu OJIEKTPHYCCKUX 3apsIOB. DIIEMEHTAPHBIA AIICKTPHUYCCKHUIMA
3apsa. CtpoeHue aroma. [IpoBOAHMKYN M TUAJIEKTPUKH

7.5  [3aKkOoH COXpaHEHUsI AICKTPUICCKOTO 3apsiia

7.6 |[DnekTpuueckuii TOK. YCIOBHS CYIIECTBOBAHHS DIEKTPHUECKOTO TOKA.

ICTOYHHKH HOCTOSIHHOTO TOKa




7.7

JleficTBUSI 3NEKTPUUYECKOTO TOKA (TEMJIOBOE, XUMUYECKOE, MArHUTHOE).
(DJIEKTPUUECKHUI TOK B )KMJIKOCTSIX U ra3ax

7.8  Dnexrpuueckas nenb. Cuiia TOKa. DIEKTPUIECKOE HAMTPSHKCHUE

7.9  |CompoTHBiIeHHE TPOBOAHMKA. Y I€IBHOE COMPOTUBIICHHE BEIIECTBA

7.10 [Baxon Oma JuIst ygacTKa Ienu

7.11 [[TocnemoBarenbHOE M APAJLICIIbEHOE COSAMHEHUE MPOBOTHUKOB

7.12  |PaGoTa 1 MOIIHOCTH DIIEKTPUUECKOr0o ToKa. 3akoH Jlxoyius-JIenna

7.13  [DnexTpuueckue IEnud U IMOTPEOUTENH DIEKTPHUUECKON DHEPTUU B OBITY.
KopoTkoe 3aMbIkaHne

7.14  [[TocrosiHHBIE MArHUTHL. B3auMoeicTBre NOCTOSHHBIX MATHUTOB

7.15 [MaruutHOE 1Ios1e. MarHuTHOE I10J1€ 3eMJIM U €r0 3HAYEHUE ISl KU3HU Ha
3emiie

7.16  (Omeir Dpcreqa. MarHuTHOE MMOJIE JJIEKTPHUYSCKOTO TOKA. IIprMeHEHHE
PIICKTPOMArHUTOB B TEXHUKE

7.17  |[leficTBHE MarHUTHOTO IOJIS1 HA MPOBOJHKUK C TOKOM. DJIEKTPOIBHUIaTEb
[MOCTOSITHHOTO TOKa. VCrosib30BaHUE AJIEKTPOJBUTATENICH B TEXHUYECKHUX
yCTPOMCTBAX M HA TPAHCIIOPTE

7.18 (Ombiter @apazess. SIBieHHe 3JIEKTPOMArHUTHOM WHAYKIUH. [IpaBuiio
JIenma

7.19  [Dnekrtporeneparop. CrocoGbl IMOJyYEHHs OSJIEKTPUYECKOM DHEPIUH.
DJIEKTPOCTAHIIMU Ha BO30OHOBIISIEMBIX HCTOYHHUKAX SHEPTHUH

7.20 [[IpakTuyeckue paboOTHI:

OnbITel 1O HAOJMIOJEHUIO 3JIEKTPU3ALMM  TeJl HWHAYKUUEH U IpH
CONPUKOCHOBEHHH.

lccienoBaHue JEHCTBUSA DIIEKTPUYECKOTO IIOJII Ha IIPOBOAHMKU MU
ITUDIIEKTPUKH.

COopka u rmpoBepka paboThl IEKTPUUECKON LIENH OCTOSIHHOTO TOKa.
l13MepeHue U pEryJIMpOBaHUE CUIIBI TOKA.

3MepeHne U peryaupoBaHue HaIPsKCHUS.

MccnenoBanue 3aBUCUMOCTU CHJIBI TOKA, MIYIIETO 4Y€pe3 PE3UCTOP, OT
COIIPOTUBIICHUS PE3UCTOPA U HANPSIKEHUS HA PE3UCTOPE.

OnBbITHI, JEMOHCTPUPYIOLIUE 3aBUCUMOCTH JIEKTPUYECKOrO
COIPOTUBIIEHUsS IIPOBOJHUKA OT €ro JJIMHBI, IJIOIIAAU IIONEPEYHOrOo
CEYCHUS U MaTepHaa.

[IpoBepka ImpaBUila CIOKEHHS HANPSOHKCHUN IIPU  IOCJIEI0BAaTEIbHOM
COCIMHEHUU JABYX PE3UCTOPOB.

IIpoBepka mpaBuia I CHUIIBI TOKA INPU IapauIe]IbHOM COCIMHEHUH
[PE3UCTOPOB.

Omnpenenenne paboThl AEKTPUUECKOTO TOKA, UAYIIETO YEPE3 PE3UCTOP.
OnpeneneHre MOIIHOCTH  JIEKTPUYECKOTO TOKA, BBIACIAEMOM HA|
[pe3ucTope.

MccnenoBanue 3aBUCUMOCTH CHJIBI TOKA, MIAYILETO 4epe3 JIaMIIOYKYy, OT
HaIpsHKEHUsS Ha HEH.

Onpenenenne KIIJ[ narpeBatens.

lccnenoBaHue MarHUTHOTO B3aUMOJEHCTBUS IIOCTOSIHHBIX MarHUTOB.
l3yyeHue MarHUTHOIO IIOJISI  IIOCTOSIHHBIX ~ MAarHUTOB IIPU  UX
00BETMHEHUHN U pa3ieTIeHUH.

VccnenoBanue NEUCTBUSA IEKTPUUECKOIO TOKA HA MATHUTHYIO CTPEJIKY.

OHBITLI, JACMOHCTpUPYIOIIHUEC 3aBUCUMOCTL  CHJIBL B3aHMMOJEHCTBUS]




KATyIIKM C TOKOM M MarHura OT CHMJIbl TOKAa M HallpaBJIEHUS TOKa B
KaTYILKE.

13yueHne AecTBHUSI MArHUTHOTO I10JI HA IIPOBOJHUK C TOKOM.
KoHcTpyupoBaHue U u3y4eHne padoThl SJIEKTPOABUTATEIs.

3mepenue KII/I asieKTpoaBUraTeibHOM YCTaHOBKH.

OnBITBI 10 UCCIEJOBAHUIO SIBIEHUSA AJIEKTPOMArHUTHOW WHIYKIIMH:
MCCIIEIOBAaHNE H3MEHEHMH 3HAYEHUs W HaIlpaBJICHHUS HHAYKIIMOHHOTO
TOKa

7.21 |Dusudeckue sSBICHHS B MPHUPOJIC: DIICKTPUICCKHE SIBJICHHS B aTMOChepe,
DIIEKTPUYECTBO JKUBBIX OPraHM3MOB, MarHUTHOE IoJie 3eMid, JApeid
[10JIFOCOB, POJb MAarHUTHOIO MOJSA JUId JKU3HM Ha 3emile, MOJIIPHOE
CUSIHUE

7.22 |[TexHWuuYecKHe YCTPOWCTBA: 3JIEKTPOCKOI, aMIIEPMETpP, BOJIBTMETD,
[peocTaT, CYETYHUK DJIEKTPUUYECKONM DHHEPIUM, AIIEKTPOOCBETUTENIbHbIE
[IprOOPBI, HArpeBaTEIbHbIE JIEKTPOIIPUOOPHI (IIPUMEPHI), IEKTPUUECKHE
[IpEIOXPAHUTENH, DIEKTPOMATHUT, 3JIEKTPOJIBUraTelb [IOCTOSHHOTO TOKa,
IEHEPaTOp MOCTOSHHOIO TOKA

Tabnuna 22.4
[IpoBepsiembie TpeOOBaHUS K Pe3yIbTaTaM OCBOCHHSI OCHOBHOM
00pa3oBaTesbHOU MporpamMmsl (9 Kiacc)
Kon [IpoBepsiemble TpeaAMETHBIE PE3YIbTATHI OCBOCHHUSI OCHOBHOM
MIPOBEPSIEMOTO 00pa3oBaTeNbHOI MPOrpaMMbl OCHOBHOTO 00I1Iero 00pa3oBaHUs
pe3ysbrarta

1.1 MICII0JIb30BaTh U3YYEHHBIE TOHATHUS

1.2 pa3ianyaTh SBJICHUS 110 ONMMCAHUIO MX XapaKTEPHBIX CBOWCTB U HA OCHOBE
OTIBITOB, IEMOHCTPUPYIOMINX JTAaHHOE (PU3HUECKOE SBICHHUE

1.3 pacrio3HaBaTh  NIPOSIBICHUE  U3YYEHHBIX  (U3WYECKUX  SBJICHUM B
OKpY’XKaroIlleM MHpE, B TOM yucie (U3NUecKUe SBJICHUS B MPUPOJE, MPH
ATOM MEpPEeBOAUTh MPAKTHUECKYK 3aJady B Yy4eOHYI0, BBIIENSThH
CYILIIECTBEHHBIE CBOMCTBA (MpU3HAKN) PU3NYECKUX SBJIECHUN

1.4 ONUCBHIBATh M3YYEHHBIE CBOMCTBA TNl M (PU3NYECKHUE SIBICHUS, UCTOIb3Ys

(u3uyeckue  BENMYMHBI, TpPH  ONUCAHUM MPABUIBHO  TPAaKTOBATh
(bu3uUecKnuil CMBICI HCHOJIb3YEMBIX BEJIMYMH, OOO3HAYEHMUS U €AMHUIIBI
(U3MUeCKUX BETUYUH, HAXOIUTh (HOPMYJbl, CBS3BIBAIOLINE JITAHHYIO
(u3nMUecKyr0 BEIWYMHY C JAPYTUMHM BEJIUYMHAMM, CTPOMTH Tpaduku
M3y4EHHBIX 3aBUCUMOCTEN (hU3MYECKUX BEINYHH

15 XapaKTCPU30BaATh CBOMCTBA TCII, (I)I/I3I/I‘IGCKI/IC SABJICHUSA W TIPOLECCCHI,
M CIIOJIb3 Y HU3YYCHHBIC 3aKOHBI, Ipu 9TOM JdaBaTb CJIOBCCHYIO
q)OpMy.]'II/IpOBKy 3dKOHa U 3alUCBIBATH €I'0 MATEMATHYCCKOC BhIPAKCHUC

1.6 00BACHATH (1)I/I3I/I‘-ICCKI/IC mponeccol " CBOMCTBaA TC]I, B TOM 4YHCIIC U B
KOHTCKCTC CI/ITyaLII/Iﬁ MPAKTUKO-OPUCHTUPOBAHHOI'O XAPAKTCPA: BBIABIIATH
IMPUIUHHO-CIICACTBCHHBIC CBA3U, CTPOUTH 00BSICHEHHE U3 2 - 3 JIOTHYECKUX]
[IaroB C IOMOIIBIO 2-3 HN3YUCHHBIX CBOMCTBa (I)I/ISI/I‘-IGCKI/IX HBHCHHﬁ,
(I)I/IBI/I‘-ICCKI/IX 3dKOHa NUJIM 3aKOHOMCPHOCTHU

1.7 pewiath pacueTHble 3ajaud (omuparouecs Ha cucreMy u3 2 - 3
YPAaBHEHMI), UCIOBb3Yd 3aKOHBI U (POPMYIIBI, CBSI3bIBaIOIIUE (PU3HUECKUE
BEJIMYMHBI: HAa OCHOBE aHaJIM3a YCIOBUS 3a/ladyd 3alliChiBaTh KpaTKOE




YCJIOBUC, BBIABJIATL HECAOCTANOMIMC HIIN HU30BITOYHEIE JaHHBIC, BI:IGI/IpaTB
3aKOHBI U (I)OpMYHLI, H606XOI[I/IMI>I€ AJid pCUICHUA, IMPOBOAUTH PACUYCThI U
OLICHUBATh PCATUCTUIHOCTD IMMOJIY4YCHHOI'O 3HaA4YCHUA (I)I/ISI/I‘-IGCKOI;’I
BCJIMYHHBI

1.8

pacrmo3HaBaTh MPOOJEMBI, KOTOPbIE MOXHO PEIIUTh TPH ITOMOIIHN
(U3HYECKUX METO/OB, HCIOJB3Ysl OMUCAHUE HCCICIOBAHUS, BBIICISATH
MpoBepsieMOe  MPENINOJIOKCHHE, OICHUBATh MPABHIBHOCTh  MMOPSIKA
MPOBEJCHUS  WCCIICIOBAHUS, JENaTh  BBIBOABI, HHTEPIPETHUPOBATH
pe3yNIbTaThl HAOIOICHUH 1 OMTBITOB

1.9

MPOBOAWTH OMBITBI 1O HAOMIOACHUIO (DU3MUYECKUX  SBJIICHUH  WIIHU
(pU3UUEeCKUX CBOMCTB TeN: CAaMOCTOSTENBLHO COOMpaTh YCTAaHOBKY U3
M30BITOYHOTO Habopa 00OpyHOBaHUS, OIMUCHIBATH XOJ[ OIBITA U €ro
pe3ynbTaThl, GOPMYIUPOBATH BHIBOJIBI

1.10

[POBOJUTH MPU HEOOXOIMMOCTH CEpHUIO MPSIMBIX M3MEPEHHH, ONpPENess
CpedHee 3HaYeHHWE U3MepseMOol BeIMYUHBl ((POKYCHOE paccTOsHHE
coOuparonield JIMH3bI), OOOCHOBBIBATH BBHIOOp CrHOcO0a  H3MEpEHHS
(M3MepuTeNHLHOrO MpUodopa)

111

[IPOBOANTL  HCCICOOBAHUC 3aBUCUMOCTEH (1)I/ISI/I‘I€CKI/IX BCINYHNH C
MCIIOJIb3OBAHUEM  IIPAMBIX HSMepeHHﬁZ IJIAaHUPOBATbL  HUCCJICAOBAHHC,
CaAMOCTOATCIIBHO CO6I/IpaTB YCTAaHOBKY, (bHKCI/IpOBaTB PE3YJIbTAThL
HOHy‘ICHHOﬁ 3aBUCHUMOCTH (bHSI/I‘ICCKI/IX BCJIMYMH B BHAC Ta6J'II/II_I u
Fpa(I)I/IKOB, ACJIaTh BBIBOABI 110 PE3YyJIbTaTaM MCCICAOBAHN

1.12

[IPOBOANTH KOCBCHHLIC H3MCPCHUA (I)I/ISI/I‘ICCKI/IX BCIIMYHMH: INUIAHHUPOBATD,
M3MCPCHUA, CO6I/IpaTB OKCIICPUMCHTAJIbHYIO YCTAHOBKY HW BbIIIOJHATDH
M3MCPCHUSA, CIICAYS HpeHHO)KeHHOﬁ HHCTPYKIMH, BBIYHUCIATH 3HAUCHHUC
BCJIMYMHBI U aHAJIM3UPOBATDH IOJYUCHHBIC PE3YJIbTAThI C YUCTOM 3aJjaHHOM
MOTPCITHOCTHU I/ISMCpCHI/Iﬁ

1.13

COOJTI01aTh MPaBUIa TEXHUKH OE30MaCHOCTH MpH paboTe ¢ JabopaTOpPHBIM
000opyOBaHEM

1.14

pa3indaTb OCHOBHBIC TIPU3HAKU HN3YUCHHBIX (1)I/I3I/I‘IGCKI/IX MOJEIEeH:
MaTCpHaJibHAd TOYKa, a0COIIOTHO TBEPAOC TECIIO, TOYEYHBIM HCTOYHHUK
CBCTA, JIy4, TOHKAA JINH34, IJIAHCTApHAasA MOACJIb aTOMa, HYKJIOHHAass MOJCIIb
ATOMHOT'O s1/Ipa

1.15

XapaKTepu30BaTh MPUHUUIBl  JACHCTBHS  W3Y4YEHHBIX MPUOOPOB U
TEXHUYECKHUX YCTPOWCTB C OMOPOM Ha UX OMHCAHMSI, MCIOJIb3ys 3HAHUS O
CBOICTBaX  (U3MYECKUX SBJIEHUH U  HEOOXOAUMbIE  (PUINYECKUE
3aKOHOMEPHOCTH

1.16

MCII0JIb30BATh CXEMBI U CXCMATHUYHBLIC PUCYHKHW H3YUCHHBIX TCXHUYCCKHX
yCTPOMCTB, U3MEPUTEIBHBIX IPUOOPOB U TEXHOJIOTUUYECKUX MPOLIECCOB MPU
[PCHICHU N yqe6H0-npaKT1/Iqecm/1x 3aaa4, OIITUYCCKHUEC CXEMBI JJIsA
[OCTPOEHHUS N300paKEHHUM B IMIJIOCKOM 3€pKajie M coOuparonieil JuH3e

1.17

MPUBOJIUTL  MpuUMEpbl  (HaXoauTh  HMHQOpMaLMIO O  IpUMepax)
MPAKTUYECKOTO HCIIOJIb30BaHUA (PU3NYECKUX 3HAHMM B IIOBCEIHEBHOIL
PKU3HU JJI o0ecriedueHus: 0e30MacHOCTH MpH oOpallleHuu ¢ mpudopamMu U
TEXHUYECKUMHU YCTPONCTBAMH, COXPAHEHHUsI 3[I0POBbS U COONIOICHUS HOPM
PKOJIOTMYECKOT0 MOBEIECHUS B OKPYKaIOLIEeH cpeie

1.18

OCYIIECTBIISATh MOUCK HHPOpMaluu (PU3UUECKOTO COJEpKaHUS B CETH
IHTEepHET, CaMOCTOATENbHO (DOPMYNIHPYsI MOMCKOBBIM 3ampoc, HaXOIUTh

MyTH ONpezeNieHusl JOCTOBEPHOCTH MOJIyYeHHOM MH(OpMalnuu Ha OCHOBE




MMCIOIITUXCA 3HAHUM U JOIIOJTHUTECIBbHBIX KCTOYHHUKOB

1.19 MCIIOJIb30BATh MPHU BBHIMIOJHEHUH YYEOHBIX 3aJaHU HAYYHO-TIOMYISIPHYIO
muTepaTypy (GU3MYECKOro COJEpIKaHUs, CIIPABOYHBIC MAaTEPHUATIbI, PECYpPChI
cetu VHTepHeT; BIaNeTh NpPUEMaMH KOHCIEKTUPOBAHUS  TEKCTA,
peoOpazoBaHus WHGOPMAIIUU U3 OJTHON 3HAKOBOW CUCTEMBI B IPYTYIO

1.20 CO31aBaTh COOCTBEHHBIC NMHCHMEHHBIC M YCTHBIE COOOIICHHUS Ha OCHOBE
MH(GOpMAIlMM W3 HECKOJIBKHX HCTOYHUKOB (DHU3UUECKOTO COICpKAHWS,
MyOJUYHO TPEICTABIIATh PE3YJIbTATHl MPOSKTHOM WUIIM MCCIIEI0BATEIbCKOM
NIEATEIIbHOCTH, ITPH 3TOM I'PaMOTHO HMCMOJIb30BATh H3YYEHHBIN ITOHSITUIHHBIN
anmapar Hu3y4aemoro pasjaena (U3MKH M COIMPOBOXKIATH BBICTYIJICHUE
MpE3eHTAlUEN C YUeTOM 0COOEHHOCTEN ayIMTOPUH CBEPCTHUKOB

1.21 pY  BBIOJHEHUHM Y4YeOHBIX IPOEKTOB W HCCIECIOBAHUN (PU3UUECKUX
[IPOLIECCOB PACIpENeNIATh OOS3aHHOCTH B TIpyNIe B COOTBETCTBUU C
[OCTaBJICHHBIMHU 3a/1a4aMU, CJIEIUTH 32 BBHIIIOJHEHUEM IUIaHA JICHCTBUU M
KOPPEKTHpPOBATh €ro, aJeKBAaTHO OICHMBATh COOCTBEHHBIH BKIAJ B
NesITeIbHOCTD TPYIIIBI, BRICTPanBaTh KOMMYHHKATHBHOE B3aUMOJICHCTBUE,
MPOSIBIISIS TOTOBHOCTD Pa3pemaTh KOH(IMKTHI

Tabmuua 22.5

[TpoBepsiemble s1eMEHTHI coepkanus (9 kiacc)

Kox Kon [TpoBepsiemMbIe 3JIEMEHTHI COJCPIKAHMS
paszena | 3JieMeHTa

8 MEXAHWYECKUE SABJIEHUA
8.1 Mexannueckoe aBuxkeHue. MarepuanpHas Touka. Cucrema oTcuera

8.2  |OTHOCHTENIBHOCTh MEXaHUYECKOTO JBUYKCHUSI

8.3  |PaBHOMEpHOE MPSIMOIMHEHHOE IBUKCHUE

8.4  |HepaBHOMepHOe mpsiMOJHHENHOE aBrkeHHe. CpeaHssl U MTHOBEHHAS
CKOpOCTB TeJla IPH HEPABHOMEPHOM JIBKEHUU

8.5  |Yckopenue. PaBHOYCKOpEHHOE MPSMOIMHEHHOE IBIKEHHE

8.6 CBoOoauoe nmagenne. OneITel [ anunes

8.7  |[PaBHOMepHOE JBW)XEHHE TI0 OKPYXHOCTH. Ilepwox ® dYacToTa
oOpamieHusi. JluneitHas u yrioBasg ckopocTH. LleHTpocTpemurenbHoOe
[YCKOpeHHe

8.8 [[Mepssrii 3akon HeroToHa

8.9  [Bropoii 3akoH HeroToHa

8.10 [Tperwii 3akon HproToHa

8.11  [[puHIMI CYNEPHIO3UITINN CHIT

8.12  |Cuna ynpyroctu. 3akoH I'yka

8.13 |Cuma TpeHus: cuila TPEHHS CKOIBXKEHHs, CHJIa TPEHHUS MOKOs, JAPYTHe
BBl TPECHHUSI

8.14  |Cuna TsDKECTH M 3aKOH BCEMHUPHOTO TATOTEHHS. Y CKOPEHHE CBOOOIHOTO
MaIeHUs

8.15 |Ismwkenne mraner Bokpyr Commma. IlepBast KocMHYecKas CKOPOCTb.
HesecoMocTh 1 neperpy3ku

8.16 |PaBHOBecue MaTepuaIbHON TOUKH. AGCOIIOTHO TBEPOE TEIO

8.17 |PaBHOBecHe TBEpPIOro Teja C 3aKPEIUICHHOM OChIO BpalleHHs. MOMEHT
cuibl. L{eHTp TshKecTH




8.18

MMmnynsc Tenna. M3menenue uMnynsca. MIMnyinsce cuisl

8.19

3aKOH COXpaHEHMsI UMITYJIbCA

8.20

PeakTHBHOE NBUKEHUE

8.21

Mexannuaeckasi paboTa 1 MOITHOCTb

8.22

PaGoTa cui TshkecTH, ynpyroctu, TpeHus. CBsi3b SHEpruu U paboThl

8.23

HOTGHHI/IaJ'IBHaH OHEPIu TCjia, IOAHATOr0 HaJl IOBEPXHOCTHIO Seman

8.24

[loTeHumanbHas SHEPTUs CXKATON NPY>KUHBI

8.25

Kunernueckas sneprusi. Teopema 0 KHHETHYECKON SHEPTUU

8.26

3aKOH COXpaHEHMs] MEXaHUYECKON YHEPIUU

8.27

[IpakTuyeckue pabOTHI:

OnpeneneHne CpeaHeil CKOPOCTH CKOJBXKEHUs OpycKa WM JIBYKCHUS
[I1aprKa 110 HAKJIOHHOM TIOCKOCTH.

OmnpeneneHre yCKOPEHUs Tela MPU PaBHOYCKOPEHHOM JBIKCHHH IO
HAaKJIOHHOM IUIOCKOCTH.

ccnenoBaHe 3aBUCUMOCTH IYTH OT BPEMEHHU

[IpY pAaBHOYCKOPEHHOM JIBM)KEHUHU 0€3 HaualbHON CKOPOCTH.

[IpoBepka THUMOTE3bI: €CIU MpPH PABHOYCKOPEHHOM JABIDKEHHH 0€3
HAaYaIbHON CKOPOCTH IIyTH OTHOCSTCS KaK psiJi HEYETHBIX YHCEN, TO
COOTBETCTBYIOIIHME TPOMEKYTKH BPEMEHU OJTUHAKOBEI.

ccrnenoBanne 3aBHCHMOCTH CHJIBI TPEHHS CKOJIBXKEHHS OT CHJIb]
HOPMAJILHOTO JIABJICHHUSL.

Onpenenenne KOdPUITUSHTA TPSHUS CKOJBKCHHS.

Onpenenenne KeCcTKOCTU IPYKUHBI.

Omnpenenenne pabOTHI CHIIBI TPEHUS TIPH PAaBHOMEPHOM JBM)KEHUH TENa
10 TOPU30HTAILHON TTOBEPXHOCTH.

Onpenenenre pabOThl CHUJIBI  YIPYrOCTH IpUH MOIBEME Ipy3a C
MCTI0JIH30BAHNEM HETOJIBUYKHOTO M TIOJIBHYKHOTO OJIOKOB

8.28

Du3nyecKue SBJICHUS B NPUPOJE: MNPWIMBBI W OTJIMBBI, JABUKCHHE
rmmaHeT CoOJHEYHOW  CHUCTEMBI, PEAKTUBHOE JBWIKEHHUE  IKUBBIX
OpraHu3MOB

8.29

TexHnIecKrue YCTpOﬁCTBaI CIIMAOMETD, JaTUYUKH IIOJIOKCHUA,
[PACCTOAHHNA U YCKOPCHUS, PAKCTEI

MEXAHU

YECKHNE KOJIEBAHU A 1 BOJIHbI

9.1

KonebarensHoe JABHIKCHUC. OcHOBHBIC XapPaKTCPUCTHUKHU KOJICOaHMI:
TICpUOa, 4aCTOTA, aMIUIUTYydad

9.2

MaTreMaTH4eCKUil U IPYKUHHBIN MasTHUKU. [IpeBpalenne sHepruu npu
KoJ1e0aTeIbHOM JIBUKEHUN

9.3

3aTyxa}01uHe KoJIeOaHHSI. BBIHY)KJIGHHLIC koJsieOanus. Pe3onanc

9.4

Mexannyeckue BoJIHBI. CBOMCTBAa MexaHW4YeCKUX BOJH. [IpomonbpHbIe U
[OINEepeYHble BOJHBI. J[IMHA BOJHBI U CKOPOCTh €€ pacHpOCTPAHECHUS.
MexaHn4ecKre BOJHBI B TBEPAOM TeJE, CEHCMUYECKHE BOJIHBI

9.5

3ByK. [ pOMKOCTB 1 BbICOTa 3ByKa. OTpa)k€HHe 3ByKa

9.6

NHdpa3Byk u yabTpa3Byk

9.7

[IpakTudeckue padboThI:

OmpenenieHne 4YacTOThl M TepHoja KoieOaHW MaTeMaTHYeCKOro
MasTHHUKA.

OrnpeenieHne 4acTOThl ¥ IEPHOo/ia KOJIeOaH MPYy>KHHHOTO MasiTHUKA
MccnenoBanue 3aBUCUMOCTH TIEpHOJa KOJIEOAHHWI TOJBEIICHHOTO K
HUTU TPy3a OT JJIMHBI HUTH.




VccnenoBaHue 3aBUCUMOCTH — Ilepuoja  KoJeOaHWH  MPYKMHHOTO
MasiTHUKa OT Macchl rpysa.
[IpoBepka HE3aBUCUMOCTH Mepuoa KojieOaHUM Tpy3a, MOJIBEIICHHOTO K|
HUTH, OT MacChl TPy3a M JKECTKOCTH MPYXKUHBL. M3MepeHue ycKopeHHs
CBOOOTHOTO NaICHUS
9.8  |Ousuueckue SIBICHUS B MPUPOIC: BOCIPHITHE 3BYKOB JKHBOTHBIMH,
3eMJIETPSICEHNE, CECMUUYECKHE BOJIHBI, LIYyHAMH, 9XO
9.9  [TexHuueckue yCTPONCTBA: HXOJIOT, UCIIOJIL30BAHUE YIBTPa3ByKa B OBITY
1 TEXHHKE
10 DJIEKTPOMATHUTHOE ITOJIE U DJIEKTPOMATHUTHBIE BOJIHBI

10.1 [DnekrpomarHuTHOE TOJE. DJIEKTPOMAarHWTHbIE BOJHBL ~CBOMCTBA
PIEKTPOMArHUTHBIX BOJIH

10.2  [[IIxamia 57€KTPOMAarHUTHBIX BOJIH

10.3  [DnekrpomaraurtHas mnpupoma cBera. CKOpOCTb CBeTa. BOJIHOBBIE
CBOMCTBA CBETA

10.4  [[Ipaktrueckue pabOTHI:
3y4yeHre CBOMCTB AJIEKTPOMArHUTHBIX BOJH C MOMOIIBIO MOOUIIBHOTO
renedoHa

10.5 |Dusuueckue siBieHHs B MPHUPOE: OUOIOTHYESCKOE JCHCTBHE BUIUMOTO,
yJ1IbTpauoJIETOBOIO U PEHTI€HOBCKOIO U3JTy4YEeHUN

10.6  |[Texuudeckue yCTPOWCTBA: HCHOIB30BAHME BIICKTPOMATHUTHBIX BOJH
JUIs1 COTOBOM CBSI3U

11  |CBETOBBIE SIBJIEHU

11.1  [lyuesas monens cBeta. VicTouHHKH CcBEeTa

11.2  [[IpsmonuHEiHOE pacIpOCTpaHEHUE CBETA

11.3  |Orpakenue cera. Ilnockoe 3epkajio. 3aKOH OTpaXKeHHsI CBETA

11.4  [[IpenomaeHue cBeTa. 3aKOH HpeOMJICHUS cBeTa. [loHOE BHYTpEHHEE
OTpakKeHHE CBETa

11.5 Ulunza. Xox nyyeii B tuH3e

11.6  |Onruueckas cucrema ¢oToanmapara, MUKPOCKOIIA M TEJIECKOIA

11.7  [(na3 kak onTuyecKasi CHCTEMa. BIIM30PYKOCTh M TaIbHO30PKOCTD

11.8  [Pasnoxenue Oemoro ceera B chektp. Onbitel HeroToHa. CriokeHwne
CTIIEeKTPAJIbHBIX IBETOB. Jlucriepcust cBera

11.9  [Ipakrudeckue paboTsI:
VccnenoBaHne 3aBUCHUMOCTH yIjla OTPa)X€HHsI CBETOBOIO Jyda OT yIJia,
MaIeHusl.
M3ydueHne xapakTepUCTHK N300pakeHUs ITpeIMeTa B IJIOCKOM 3€pKaJle.
ccnenoBaHue 3aBUCUMOCTH YTJIa MIPEIOMIIEHHS CBETOBOTO Jiy4ya OT yIJia
[aJeHus Ha TpaHule "BO3IyX - CTEKIIO0".
[losydeHne n300paxeHHii ¢ TOMOIIbIO COOMPAIOIIEH INH3HI.
Onpenenenne GOKYCHOIO pacCTOSTHUS ¥ ONITUYECKON CHJIbI COOMparoIen
UITUH3BI.
OnBITHI 10 Pa3JIOKEHUIO OEJI0Tr0 CBETa B CIIEKTP.
ONBITH 0 BOCTIPUSTHIO I[BETA MPEAMETOB MPU MX HAOIIOICHUU 4epes3
[BETOBBIE (DUIIBTPHI

11.10 |®usuueckue siBenust B npupose: 3atMenust CosHiia u JIyHbl, [[BeTa TEJ,
ONTHYECKUEe sIBIeHHS B arMmocdepe (uBeT Heba, pedpakuus, pagyra,
MUpPaX)

11.11 [Texumueckue ycTpOWCTBA: OYKH, MEPUCKOM, (oToamnmapar, ONTHIECKUE




|CBCTOBO,I[I>I

12 |KBAHTOBBIE SBJIEHU S

12.1  |Onsrtel Pesepdopaa u mmaneraprast Mmozens aroma. Moens atoma bopa
12.2 |[Mcmyckanuwe w morjomieHue cBeta aroMoM. Ksautel JIuHeidaTbie
CIICKTPBI

12.3  [PagmoaktuBHOCTH. Ab(a-, 6eTa- U raMMa-u3I1ydeHus

12.4  |Crpoenue aromHoro sapa. HykiIoHHas MoOIEIb aTOMHOIO  spa.
30101

12.5 |PagmoaxtuBHEBIC peBpamenus. [lepuo mosypaciaia aTOMHBIX sIEp
12.6  |SInepuble peakuuu. 3aKOHBI COXPAHEHHUS 3apPsIIOBOIO H MACCOBOTO YHCEI

12.7 [Dueprus cBs3u atoMHBIX siiep. CBsI3b MAacChl U SHEPTHH

12.8  [Peakumu cuntesa u aenenus siuep. Mcrounnku sueprun CONHIA U 3BE3]T
12.9  [Sinepuas suepreruka. J[eficTBHE paJnOAKTHBHBIX M3Iy4YCHHN Ha JKUBBIC
OpTraHU3MBI

12.10 [[IpakTuyeckue pabOTHI:

HabmrogeHne CrIonIHpIX ¥ IMHEHYaThIX CIIEKTPOB U3ITyYCHHUS.
ccrenoBaHne TPEKOB: M3MEPEHHE SHEPIHMH YAacTUIBI 10 TOPMO3HOMY]
myTH (1o poTorpadusim).

3Mepenne paanoakTHBHOTO (poHa

12.11 |®usuveckue sBICHUS B MPUPOJE: ECTECTBCHHbINA PaJHOAKTHBHBIA (HOH,
KOCMUYECKHUE JTy49H, PAAHOaKTHBHOE U3TydCHHE IPUPOIHBIX MUHEPAJIOB,
NeliCTBHE paJInOAKTUBHBIX M3JIyYCHUI HAa OPraHU3M YeJIOBEKa

12.12 [Texuudeckue ycTpoiicTBa: CIEKTPOCKOI, MHAUBUAYAIBHBINA JT03UMETP,
Kamepa Bunbcona

IIpunoxenune

153.8. [l mpoBeieHUs1 OCHOBHOT'O TOCYJJapCTBEHHOI'0 3K3aMeHa 1o ¢usuke (nanee - OI'D
1o (hU3MKe) UCHOJIb3YETCs NepeueHb (KoaupuKaTop) NpoBepseMbIX TpeOOBaHUM K pe3yabTaTam
OCBOCHMS OCHOBHOW 00pa30BaTeNbHOM MpPOrpaMMbl OCHOBHOTO OOLIEro oOpa3oBaHMsA U
DJIEMEHTOB COAEPIKAHUS

Tabmnura 22.6

ITposepsiembie Ha OI'D 1o pusnke TpeOboBaHUS
K pe3y/bTaTaM OCBOEHHUSI OCHOBHOM 00pa30BaTeIbHOM MpOrpaMmbl
OCHOBHOT0 00I1IeT0 00pa30BaHUs

Kon [TpoBepsiemble TpeOOBaHUS K IPEIMETHBIM pe3yibTaTaM 0a30BOr0 YPOBHS
IIPOBEPSEMOTO | OCBOEHHUS OCHOBHOM 00pa3oBaTelbHOM MPOrpaMMbl OCHOBHOTO OOIIETO
TpeGoBaHUS oOpa3oBanus Ha ocHoBe PI'OC
1 [Tonnmanue ponu GU3MKK B HAYYHOM KapTHHE MHpa;

c(hOpMHUPOBAHHOCTh 0Aa30BBIX MPEACTABICHUN O 3aKOHOMEPHOW CBS3H U
MO3HABAEMOCTHU SIBJICHUN TMPHUPOMABI, O POJIM SKCIEPUMEHTa B (DU3HKE, O
cucteMooOpa3yromed ponu (U3UKH B Pa3BUTHU €CTECTBEHHBIX HAYK,
TEXHUKU U TEXHOJIOTHA, 00 3BONIONUN (U3NYECKUX 3HAHUU U UX POJIM B




LIEJIOCTHOW €CTECTBEHHOHAYYHOW KAapTHUHE MUPA, O BKJIAJE POCCUUCKUX U
3apyOeKHBIX YUCHBIX-(PU3UKOB B Pa3BUTHE HAYKH, OOBSICHEHUE MPOLIECCOB
OKPY>KaIoIlIero MUpa, pa3BUTUE TEXHUKU U TEXHOJIOTUN

3HaHMs O BHJAX MaTepuu (BEIIECTBO U IOJIE), O IBMKEHUHU Kak criocole
CYIIECTBOBAHUSA MaTepuH, 00 aTOMHO-MOJEKYJISPHOW TEOPHH CTPOCHUS
BEIECTBa, O (PU3UYECKON CYIIHOCTHU SIBJICHHUIA MPUPOIbI (MEXaHUYECKUX,
TEIJIOBBIX, JIEKTPOMArHUTHBIX U KBAaHTOBBIX);

YMEHUE PA3INYATh SBJICHUS 110 ONMHUCAHUIO UX XAPAKTEPHBIX CBOWCTB M Ha
OCHOBE OIIBITOB, IEMOHCTPUPYIOIINX JTaHHOE (PU3HMYECKOE SIBICHUE;
YMEHHE PAclO3HaBaTh MPOSBICHHE W3YYCHHBIX (U3UYECKUX SBJICHUI B
OKPY>KaIOIllEM MUPE, BbIIEIASA UX CYILIECTBEHHBIE CBOICTBA (IIPU3HAKHN)

Bnanenue ocHoBaMM MOHSATUHHOIO amnmapara U CUMBOJIMYECKOIO SI3bIKA
(U3HMKY U UCTIOJIb30BAHUE UX JUISI pEIICHUs YUeOHBIX 3a7a4;

YMEHHE XapaKTepU30BaTh CBOWCTBA Tell, (U3MUYECKUE SBJICHHUS U
MIPOLIECCHI, UCTIONB3YS (PyHIAMEHTAIbHBIE U YMIUPUYECKUE 3aKOHBI

VYMeHue OnmcCHIBaTh HU3YUCHHBIC CBOMCTBA TEII H (1)I/I3I/I‘IGCKI/IC SIBJICHUA,
HCIIOJIb3YA (1)I/I3I/I‘I€CKI/IC BCIINYHNHBI

Briagenne ocHOBaMH METOIOB HAYYHOT'O MMO3HAHUS C YIE€TOM COOJIOACHUS
MpaBWII OE30TMACHOTO TPYAa:

HaOmoIcHne (DU3NYECKUX SIBICHUN: YMEHHE CaMOCTOSATEIbHO COOHMpaTh
IKCIIEPUMEHTAIbHYI0 YCTaHOBKY M3 JaHHOIO Habopa 00OpyHOBaHUS IO
WHCTPYKIIMH, OIKMCHIBATH XOJ OIbITa M 3allUChIBATH €0 PE3YJIbTAThl,
(hOopMyIIMPOBATH BEIBOJIBI;

MPOBEJCHUE TPAMBIX M KOCBCHHBIX H3MEPEHHUI (H3MUCCKUX BCIUYHH:
YMEHHE  IUIAHUPOBAaTh  HM3MEPEHMsI,  CaMOCTOSTECILHO  COOHMpATh
IKCIIEPUMEHTAIBHYIO YCTAHOBKY [0 HWHCTPYKIMH, BBIYUCIATH 3HAUYCHHE
BEJIMYMHBI U aHAJTU3UPOBATD MMOJTyUYCHHBIC PE3YJIbTAThl C YIETOM 3aaHHON
MOTPENTHOCTH PE3y/IbTaTOB U3MEPECHUM;

MpOBEICHUE HECITOKHBIX OKCIEPUMECHTATBHBIX UCCIICIOBaHMIA;
CaMOCTOSITEIILHO COOMPATh SKCIIEPUMEHTAILHYIO YCTAaHOBKY M IPOBOJIUTH
HCCIICIOBAaHKUE 110 UHCTPYKIIUH, TPEACTABIATH MMOJYyYCHHBIC 3aBUCHMOCTH
(GU3NYeCKUX BEIMYMH B BUAEC TaOmUI © TpadUKOB, YYHUTHIBATH
MOTPENIHOCTH, JIeaTh BBIBOJIBI 110 pe3yIbTaTaM HCCIIeIOBAHUS

[TonnmaHue XapaKTEpHBIX CBOMCTB (U3MYECKUX MOJENeH (MaTrepuanbHas
TOUKa, a0COJIIOTHO TBEPJIOE TEJO, MOAETH CTPOEHUS Ta30B, )KUIKOCTEH U
TBEPIBIX TeJl, IUIaHETApHAsl MOJIEIb aTOMa, HyKJIOHHAsI MOJIE€Ib aTOMHOIO
A7pa) U yMEHUE IPUMEHATh UX JJIs1 00bsACHEHHS (PU3NYECKHUX MPOLIECCOB

YMmeHue o0bICHATh (PU3NUECKHE MPOLECChl U CBOWCTBA TEJ, B TOM YHCIIE U
B KOHTCEKCTC CI/ITyaIII/Iﬁ IMPAKTUKO-OPUCHTUPOBAHHOI'O XapaKTEpa, B
YaCTHOCTH, BBISABJISITH IPUYUHHO-CIEACTBEHHBIE CBSI3U M CTPOUTH
OOBSICHEHHE C ONOpPOM Ha HM3YyYEHHbIE CBOWCTBA (DM3MUECKUX SIBJICHMIA,
¢du3nveckre 3aK0HbI, 3AKOHOMEPHOCTH U MOJEITH

YMeHue penatb pacyeTHble 3a/1a4u (Ha 0aze 2 - 3 ypaBHEHHUH), UCTIONb3YS
3aKOHBI U (POPMYJIbI, CBSI3bIBAIOLINE (PU3HMUECKHUE BEIUYUHBI, B YACTHOCTH,
3alMChIBaTh KPAaTKOE YCJIOBME 3aJjaui, BBIABIATH HENOCTAIOIIME JAHHBIE,
BBIOMpATh 3aKOHBI M (QOpPMYJbl, HEOOXOIUMBIE [UIsl €€ pEelIeHHs,




UCIIOJIb30BaTh CIIPAaBOYHBIE JaHHBIC, MPOBOAUTH PACUYEThl M OLIEHHWBATH
PEAUTUCTUYHOCTH MOJYYCHHOTO 3HAYCHUS (U3UUYECKON BEITMYUHBI; YMCHHE
ONpEACNATh PAa3MEPHOCTh (PUINYECKOM BEIUYMHBI, IMOJIYYCHHON IIpU
pelieHuu 3a1a4u

9 YMeHHe XapaKkTepu30BaTh NPUHIMIILI JEHCTBUS TEXHUYECKUX YCTPOUCTB,
B TOM 4YHCJE OBITOBBIX IPUOOPOB, M MPOMBILIUIEHHBIX TEXHOJOTHYECKUX
MPOIIECCOB 10 UX OMHCAHUIO, UCTIONB3YS 3HAHUS O CBOMCTBAX (PH3MUECKUX
SBJICHUH U HEOOXOJUMBbIE (pU3HUECKUE 3aKOHOMEPHOCTH

10 YMeHHUe HCIONIBb30BaTh 3HAHUS O (PM3MYECKUX SBICHUSX B MOBCEIHEBHOW
KHU3HH JUIg oOecriedyeHust 0e30MacHOCTH NMPH OOpalieHUuH ¢ OBITOBBIMU
npubopaMu M TEXHUYECKUMH YCTPOHCTBAMH, COXPAaHEHHS 310pOBbS U
COOJIIOIEHHUST HOPM 3KOJIOTMUYECKOTO IIOBEAEHHSI B OKpYKaroLIeH cpene;
NOHUMaHUE HEOOXOAMMOCTH TPUMEHEHHs JOCTIDKCHMH (usuku u
TEXHOJIOTHH JUI PallMOHAIBHOTO MPUPOIOTIONb30BAHUS

11 OmeIT moucka, MpeoOpa3oBaHUS W TPEJICTABICHUS HMHPOPMALUU
(GU3NYECKOTO  COAEP)KAaHUS C  HCIOJB30BAaHMEM  HH(POPMALMOHHO-
KOMMYHHKATUBHBIX TEXHOJIOTUH;

YMEHHE OLIEHUBATh JIOCTOBEPHOCTh MOJYYEHHOW MH(OpMAIMKA HA OCHOBE
MUMEIOIINXCS 3HAHUH U JIOTIOJTHUTEbHBIX HCTOYHUKOB,

YMEHHME HCIOJb30BaTh NPU BHINOJHEHUH Y4e€OHBIX 3aJaHUN HAy4dHO-
MOMYJISIPHYIO  JINTEpaTypy (U3NYECKOTO COACPIKaHUs, CIPAaBOYHBIC
MaTepuaibl, pecypcbl cetu HTepHeT;

BJIaicHHE 0a30BbIMM HaBBbIKaMM MpeoOpa3zoBaHUs MH(GOPMALMU U3 OJHOU
3HAKOBOWM CHCTEMBbl B JPYryl0; YMEHHE CO3[aBaTh COOCTBEHHBIE
NMUCHbMEHHBIE W YCTHBIE COOOWIEHHWS Ha OCHOBE HWHGOpMAIMU U3
HECKOJIbKUX HCTOYHUKOB

Tabmura 22.7

[lepeuens 3eMeHTOB coepxkaHusl, poBepseMbix Ha OI'D no pusuke

Kon IIpoBepsieMblii 2IEMEHT COJEPKAHUS

1 MEXAHUWYECKUE ABJIEHUA

11 MexaHn4deckoe JABUKCHUC. MaTepI/IaJ'IBHaSI TOYKa. Cucrema OoTCUycCTaA.
OTHOCUTENBHOCTh JBUXKCHU S

1.2 PaBHOMepHOEe U HepaBHOMepHOe JBHKeHue. Cpennssi ckopoctb. Dopmyna s
BBIYUCIICHUS CPEIHEH CKOPOCTH:
V=—
t
1.3 PaBHOMEpHOE NpsAMOIMHENHOE IBHKEHHE. 3aBUCUMOCTh KOOPAMHATHI TEla OT

BPEMCHHU B CJIy4a€ paBHOMCPHOI'O HpﬂMOJ’IHHCﬁHOTO JABHKXCHHA:

X(t) = X + Vyl.




I'paguky 3aBUCHMOCTM OT BPEMEHH JUIsl HPOEKIUH CKOPOCTH, IPOCKIUU
NEpEMELIEHUS, IIYyTH, KOOpAMHAThl IPU PaBHOMEPHOM IPSIMOJUHEHHOM
JBUKCHUN

14 3aBUCUMOCTh KOOpJIMHATBHI TeJla OT BPEMEHHU B CiIydyae PaBHOYCKOPEHHOIO
HpHMOHHHeﬁHOFO JABUXXCHUS:
2
t t L
X(t) = X, + Vp, +aX-E.
(DOPMYJIBI A4 OPOCKIUKU IIEPEMEIICHHUA, IPOCKHOHWH CKOPOCTH W IHPOCKIHUHN
YCKOPEHHS IPU PAaBHOYCKOPEHHOM MPSIMOJIMHENHOM JIBUKEHUH
t2
5,(0) =Vo, - T+a, -7,
v, (t)=v,, +a,-t,
ax(t) = const,
2 2 _
Vax - Vix —2ax5x-
I'paduku 3aBHCHMOCTH OT BpPEMEHH Ui NPOCKIHH YCKOPEHUs, IMPOSKIUU
CKOpPOCTH, IIPOCKIUU TMCPEMCIICHUA, KOOPAWHATBI IIPpU PABHOYCKOPCHHOM
HpﬂMOHHHeﬁHOM JABUXXCHNUU
15 CBobognoe manenue. @opmysbl, ONUCHIBAIONINE CBOOOJHOE MaJeHUE Tella I0
BCpTUKAJIHU ([[BI/I)KGHI/IG TCJIa BHU3 HWJIIM BBCPX OTHOCHUTCIILHO IIOBECPXHOCTHU
3emnu). ['paduku 3aBUCUMOCTH OT BPEMEHHU [UJIsI MPOEKIUU YCKOPEHUS,
MPOCKIHUU CKOPOCTHU U KOOPAWHATEI IIPpH CBO6OI[HOM IMaaACHUU TEJIa 10 BEPTUKAIIN
1.6 CkopocTh paBHOMEpPHOTO JIBIKEHHUS Tella Mo OKpyKHocTH. Hampasienue
CKOpPOCTH.
®opmysia I BBIYMCIEHUS CKOPOCTH YEpe3 paguyC OKPYKHOCTH M TEPHOJ
oOparieHus:
27R
Vv :?.
HeHTpOCTpCMI/ITeHLHOe YCKOPCHHUC. HanpaBneHHe HEHTPOCTPEMUTCIIBHOT'O
ycKkopeHnusi. @opmyiia 7151 BBIYUCICHHUS YCKOPEHUS:
2
au \Y
<D0pMyJ1a, CBA3bIBAIOIIAA MEPHUOA U HACTOTY O6paIJ_ICHI/ISIZ
V= ?
1.7 Macca. ITnotHocts BemecTBa. @opmyiia 715l BBIYUCICHUS TITIOTHOCTH:




1.8 Cuna - BekTopHas ¢pusuueckas Benuunna. CliokeHue Cuil
1.9 SBnenue nnepuuu. llepssiii 3akoH HeroToHa
1.10 |Bropoii 3akon HeroToHa:
F=m-a
CoHarpaBieHHOCTh BEKTOPA YCKOPEHHsI TeJla ¥ BEKTOpa CUJIbI, ACHCTBYIOLICH Ha
TEJ0
1.11 B3aumopeiictBue Ten. Tperuii 3akoH HeroToHa:
Foi=—F,
1.12 | Tpenue nokos U TpeHHE CKOJbXKeHUS. DopMmyna [l BBIYUCICHUS MOAYJS CHJIBI
TPEHUS CKOJIBKCHUSI:
F,=u-N
113 |Hdedopmamus Tena. Ymopyrue u Heymnpyrue gepopmaruu. 3aKOH YHOpyrou
nedopmaruu (3akoH ['yka):
1.14 |BcemupHoe TAroTeHHE. 3aKOH BCEMUPHOTO TSATOTCHHUS:
F=G- M
-
Cuna TshkecTu. Y CKOpeHue CBOOOIHOTO MaCHHS.
dopmyna 17151 BBIYUCIECHUS CHIIBI TSHKECTH BOJIM3H MMOBEPXHOCTU 3€MITH:
F =mg.
IBwxkenne tuiaHer Bokpyr Connua. [lepBas kocMuyeckas CKOpOCTb.
HesecomocTs u neperpysku
1.15 |Umnynbc Tena - BeKTopHas pu3nyecKas BeIHMUNHA.
B=mv
HMnynbe CUCTEMBI Tell.
N3menenne nmmynbca. IMnynbce cuisl
1.16 |3akoH coXpaHEHHs UMITYJIbCa Il 3aMKHYTOW CUCTEMBI TEJ:

p =mV, +m,V, = const.




PeakTuBHOE IBUKCHUE

1.17

Mexannueckasi pabora. @opmyra Al BEIYUCICHUS paOOThI CUIIbL:

A=Fscosa.

Mexanndeckast MOIIHOCTB:

1.18

Kunernueckas u NMOTCHIHAJIbHAA SHCPIUs.
(DOpMYJ'Ia JJIs1 BBIYMCIICHUA KUHETHYCSCKOU OHCPIruu:

TeopeMa 0 KHHETHYECKON YHEPTHH.

CDOpMy'J'Ia JJIA  BBIYUCICHUA HOTGHHH&J’IBHOﬁ OHCPruu TCjia, ITOAHATOIO

3emiieit:

E, = mgh

HaJ

1.19

Mexannyeckas SJHEprus:

E=E¢+E,.

3aKOH COXpaHEHHUs MeXaHudeckol sHepruu. Popmyiia s 3aKOHA COXPAHEHUs

MeX&HI/I‘IeCKOﬁ OHCPIvu B OTcyTCTBI/Ie CHJI TPCHUA!
E = const.

HpeBpameHHe MEXaHUYeCKOH SHEPTHHU IIPU HAJIINMYUHU CHUIIBI TPCHUA

1.20

IIpocTeie MexaHU3MBIL. "30J10TOE IPAaBUIIO" MEXAHUKH.
Peryar. MomeHT cutb:

M =Fl.
VYcnoBue paBHOBECHS pblyara:

M;+ My +...=0.

TToaBM>XKHBIN ¥ HEMOABMKHBIN OJIOKH.

A‘nonemaﬂ

KIIJ] npocThIX MEXaHU3MOB, n=
&anaquHaﬂ

1.21

JlaBiieHre TBEpOTO TENa.
dopmyiia s BBIYMCICHUS JABJICHUS TBEPIOTO TeJa:




JlaBiienue ra3a. ATMOC(epHOE TaBICHHE.
I'uapocTaTudeckoe TaBJieHHE BHYTPH KHIKOCTH.
@opMyia U1 BBIYMCIICHUS 1aBJICHUS BHYTPU KUAKOCTH:

p =pgh+p,,
1.22 |3axon Ilackans. ['mapaBaudeckuii mpecc
1.23 3akoH Apxumena. Popmyna s ONPEACICHUS BBITAJIKUBAIOIICH  CHIIBI,
JEUCTBYIOILIEH Ha TEJIO, IIOTPYKEHHOE B KUAKOCTh WIH Ia3:
I:Apx. = ng
Ycnosue niaBanus tena. [InaBanue cynoB U BO3AyXOIUIaBaHHE
1.24 |Mexanuueckue KoneOaHus. AMIUIMTYHA, TEPUOA U 4YacToTa KoJieOaHHil.
1
dopMyna, CBA3bIBAIONIAA YACTOTY M Mepuo Kojiebanuii: V = ?
1.25 |Marematnueckuidi M TPYKUHHBIM MasTHUKH. [IpeBpaiieHue »HEpruv mpu
Ko0JIc0aTeIbHOM JIBHKCHUU
1.26 |3aryxaromme koneOanus. BeiHyxneHHbIe Konebanus. Pezonanc
1.27 |Mexaanueckue BOJHBI [IpoosibHBIC W TONEpEYHBIE BOJNHBI. J[JTMHA BOJHBI U
CKOPOCTh PacIpOCTPaHEHHUS BOJIHBI:
A=Vv-T
1.28 |3Byk. 'pomkocTh U BbicOTa 3Byka. OTpa)keHHE 3BYKOBOI BOJIHBI Ha T'PaHHUIIC
nByx cpeln. MH}pa3Byk U ynbTpa3ByK
1.29 |IIpakTuueckue paboOTHI

N3mepenne cpenHen IIIOTHOCTH BEILECTBA; apXHMMEIOBOM CHIIBI; YKECTKOCTHU
NPYXUHBL, KOA(Q(UIMEHTa TPEHUsI CKOJbXEHUS; pabOThl CHIIbI TPEHHS, CHJIBI
YIIPYrOCTH; CpEeJHEeH CKOpOCTH JIBUXKEHHs Opycka 1O HAKJIOHHOW IUIOCKOCTH;
yCKOpeHusi Opycka MpH [BWKEHUH [0 HAKJIOHHOW IUIOCKOCTH; YacTOThl H
nepuosia KojeOaHMM MaTeMaTHUecKOro MasTHHKA,; 4YacTOThl U Iepuoja
KoJe0aHuil NMPYKUHHOTO MasTHUKA; MOMEHTA CHJIbI, JEHCTBYIOIIErO Ha phlyar;
paloThI CUJIBI YIIPYTOCTH MIPU MOIBEME TPy3a ¢ HOMOIIBIO HEMOABMKHOTO 0JI0Ka;
paboThI CUIIBI YIIPYTOCTH IIPH MOABEME TPYy3a C MOMOILIBIO MOJIBUKHOTO OJI0Ka.

HccnenoBanue 3aBUCUMOCTH apXMMEIOBOM CHIIBI OT 00OBbeMa MOTPYKEHHOH
YacTH TeJIa U OT IJIOTHOCTH KUIKOCTH; HE3aBUCHUMOCTU BBITAJIKWBAKOLIEH CHIIBI
OT MAacChl T€JIa; CUJIBI TPEHUS CKOJIBKEHUS OT CHUJIbl HOPMAJIbHOTO JaBJICHUSA U OT
pOa MOBEPXHOCTH; CHJIbI YNPYTOCTH, BO3HUKAIOIIEH B MPYXKHUHE, OT CTEINEHU
neopManuu MpyXHUHbBI; YCKOPEHHsI Opycka OT yrjla HakJIOHa HalpaBlISOLICH;
nepuoja (4acToThl) KojJeOaHU HUTSHOTO MasTHUKA OT JUIMHBI HUTH; Iepuoja
KoJIe0aHUH TPYXKUHHOTO MasiTHHUKa OT MacChl Ipy3a U JKECTKOCTH IPY>KHUHBI;
UCCIIeIOBaHNE HE3aBUCUMOCTH Iepuojia KojeOaHWN HUTSHOTO MasTHHKA OT




Macchl Tpys3a.
[TpoBepka ycrnoBusi paBHOBECHS pbIvara

1.30 |®wusuueckue SBICHUS B MPHUPOJAC: TMPUMEPHI JBIKCHUS C Pa3IHYHBIMH
CKOPOCTSIMH B >KUBOI U HEXHUBOU MPUPOJE, ACUCTBUE CUJIbI TPEHUS B MPUPOIE U
TEXHUKE, TPUIUBBI M OTIUBBI, JBIKeHUE IUIaHeT CONHEYHON CHCTEMBI,
PEaKTUBHOE JIBI)KEHUE KUBBIX OPraHU3MOB, PhIYaru B TEJIE YEJIOBEKa, BIMSIHHE
aTMOoc(epHOro JaBJICHHS HA XUBOW OpraHU3M, IUIaBaHWE pBIO, BOCIPHUSTHE
3BYKOB KUBOTHBIMH, 3€MJIETPSICEHHE, CEIICMIUUECKHUE BOJIHBI, IIyHAMH, 9XO

1.31 |TexHuueckue yCTpOMCTBA: CIHMJIOMETP, AATYUKU TOJOKEHHS, PACCTOSHUSA U
YCKOpPEHUS, JAWHAMOMETp, TMOAIIUIHUKN, PAKEThl, pbIYar, TOJIBWXHBIA H
HEMOJIBIKHBIM OJIOKM, HAKJIOHHAS IJIOCKOCTh, IMPOCThIE MEXaHU3MbI B OBITY,
cooOmIaoNMecss COCyIbl, YCTPOMCTBO BOJOMNPOBOJA, THUAPABIMYECKHI Mpecc,
MaHOMETp, OapoMeTp, BBICOTOMEp, IOPIIHEBON HAcoC, apeoMeTp, 3XOJIOT,
WCIIOJIb30BaHUE YIbTPa3BYKa B ObITY 1 TEXHUKE

2 TEIUIOBBIE ABJIEHU A

2.1 OcHOBHbBIE  TOJIOKEHHUS ~ MOJIEKYJISIPHO-KUHETHMYECKON  TEOpUU  CTPOCHUs
BemiecTBa. Mojienu TBEpO0ro, KUIKOTO U Ta3000pa3HOTO COCTOSHHIA BEIIECTBA.
Kpucrannuueckue u amopgHbie Tena

2.2 JlBmkenne yactuil BemecTBa. CBA3b CKOPOCTH JBHXKEHHS 4YacTHIl C
Temneparypoil. bBpoyHoBckoe nBuxenue, mupQy3us

2.3 CMaunBaHUE U KalWUISIPHbIE SBJICHUS

24 TemoBoe pacmmpeHne u cxaTue

2.5 TemoBoe paBHOBECHE

2.6 Buytpennsis sneprusi. Pabora um Temionepenada Kak CIOCOOBI W3MEHEHHS
BHYTpPEHHEH SHepruu

2.7 Bune! Terionepenadn: TeIIIONPOBOIHOCTD, KOHBEKIIHS, U3ITydeHUE

2.8 HarpeBanne wu oxmaxaenue Ten. KonwuecTBo — TemioThl. Y aenbHas
TEIMJI0EMKOCTb!

Q= Cm(tz -tl)

2.9 3aKOH COXPAaHEHHUs JHEPTUU B TEIUIOBBIX Mpolieccax. YpaBHEHHE TEIJIOBOTO
OanaHca:

Qi+Q2+..=0

2.10 |Hcmapenwe W KoHAeHcamus. l3MeHeHWe BHYTpEHHEH SHEpPrud B TIpoIecce
UCHapeHus © KOoHAeHcanuu. KureHue IKUAKOCTU. YJelbHas TeraoTa
napooOpa3zoBaHUs:

m
2.11 BnaxxnocTs Bo3yxa




2.12

[InaBnenne u Kpucrtamnuzanua. V3MeHeHUE BHYTPEHHEW DSHEpPruud IMpu
IUIaBJICHUU U KPpUCTAJUIU3AllUH. Y,Z[G.HBHaSI TCIJIOTA ITJIaBJICHUSA:

,_Q

m
2.13 | BHyTpeHHss SHEprus CropaHusl TOIUIMBA. Y AeNbHAs TEIJIOTa CrOPaHUsI TOTUIMBA:
m

2.14  |Ilpunnmmnsl pabots! TernoBsix aeurareneil. KI1J] TermoBoro qeurarens

2.15 |Ilpaktuueckue pabOThI
W3mepenne ynenpHON TEINIOEMKOCTH METAUIMYECKOTO LMJIMHIPA; KOJIMYECTBA
TEIUIOTBI, TOJYYCHHOTO BOJOW KOMHATHOH TeMmmeparypbl (HUKCHPOBAHHOU
Maccbl, B KOTOPYH) ONYILIEH HAarpeTblii LWIMHAP; KOJIMYECTBA TEIUIOTHI,
OTJAQHHOT'O HArpeThIM LMJMHIPOM, IOCJIE OIYCKaHUs €ro B BOJY KOMHAaTHOM
TEMIIEpaTypbl; OTHOCUTEJIBHOW BIAXKHOCTU BO3AYyXa; YACJIBHOM TEIJIOTHI
IJIABJICHUS JIbJA.
UccnegoBanue u3MEHEHUs TEMIIEpaTypbl BOJAbI IPU PAa3IUYHBIX YCIOBUSX;
SIBJICHUS TEIUIOOOMEHA MPU CMEIIMBAHUHU XOJIOIHOM M TOpsiYei BOJIBI; Mpoliecca
HCIapeHus

2.16 |®usuueckue SBICHHUS B MPUPOJE: MOBEPXHOCTHOE HATSHKEHUE M KANMWIUISIPHBIC
SIBJICHUSI B TIPUPOJIE, KPUCTAIUIBI B Mpupoje, uznydeHue CoJiHIa, 3aMep3aHue
BOZI0OEMOB, MOpCKHUE OpHU3bl; 00pa3oBaHUE POCHI, TYMaHa, MHEesl, CHera

2.17 | TexHudyeckue yCTPOMCTBA: KANWJUISPBI, IPUMEPHl MCIOJIB30BAHUS KPUCTAIIOB,
JKUJIKOCTHBI TEPMOMETp, JAaTYMK TEMIIEpaTypbl, TEPMOC, CUCTEMA OTOIJICHHS
JIOMOB, THTPOMETPBI, TICUXPOMETp, MapoBasi TypOMHA, IBUTaTellb BHYTPEHHETO
CrOpaHus

3 OJIEKTPOMAT'HUTHBIE ABJIEHUA

3.1 Onektpuzanus Ten. [[Ba Buia a31eKTPUUIECKUX 3apsiI0B

3.2 B3aunmMopeiicTBue 3apsskeHHbIX Tell. 3akoH Kynona

3.3 3aKOH COXpaHEHUs ANEKTPUUECKOro 3apsiaa

3.4 Onekrtpuueckoe mnosie. HanpspkeHHOCTh  3nekTpudeckoro mnoisd.  I[TpuHuun
CYTEPIIO3UIINH JIEKTPUUECKHUX TTOJIeH (Ha KaueCTBEHHOM YPOBHE)

3.5 Hocurenn »snexrpuueckux 3apsaoB. [lelicTBUE SIEKTPUYECKOrO IO HA
3JIEKTpUYECKUE 3apsaabl. [I[pOBOIHUKH U TUAIIEKTPUKHU

3.6 [TocTostHHBIN 351eKTpUYecKUil TOK. JlelcTBUs anekTpudeckoro Toka. Cuia Toka.

Hamnpsixenne.

[

t




3.7 DNEKTPUUECKOE COIPOTUBIIEHHE. Y IETbHOE AIEKTPUUECKOE CONPOTUBIICHUE:!
R=P!

3.8 3akon OMa JyIsl y4acTKa 3JEKTPUIECKON 1IeTIH:

R

3.9 [TocnenoBarenbHOE COCTUHEHUE TIPOBOTHUKOB:
=1, U=U;+U;; R=R; + Ry,
[TapannenpsHoe coeJMHEHUE TPOBOAHUKOB PAaBHOTO CONIPOTUBIICHUS:

— Rl

Ur=Upl=li+l; R=—F,
CMmeniaHHbIE COEJUHEHUS IPOBOIHUKOB

3.10 |PaboTa 1 MOIIHOCTH ICKTPUUYECKOTO TOKA.
A=U-1-t;,P=U"1

3.11 |3akon /xoyns-Jlenma:
Q=1F-R-t

3.12 |OmpiT Opcrega. MarHutHoe TIOJe€ TMPSMOTO TPOBOJHMKA C TOKOM. JIMHUH
MarHUTHOM MHIYKIIUN

3.13 |MarHuTHOE TIONIE€ TIOCTOSTHHOTO MAarHWTa. B3auMozieicTBHE IOCTOSHHBIX
MarHuToB

3.14 | JleficTBMEe MarHUTHOTI'O MOJIS HA POBOJAHUK C TOKOM

3.15 | Onbitel Dapajges. SIBneHue 3neKTpoMarHuTHON MHAYKIMU. [IpaBuiio Jlenna

3.16  |IIpakTuueckue paboOThI
WN3mepenue  3EKTPUYECKOTO  COMPOTHBICHUS  PE3UCTOPA;  MOIIHOCTH
JIEKTPUUECKOTO TOKA; pabOThI 3JIEKTPUUECKOTO TOKA.
UccnenoBanne 3aBUCUMOCTH CHUJIbI TOKA, BO3HUKAIOIIEIO B IPOBOJHUKE
(pe3ucTopsbl, JaMIIOYKa), OT HAMPSDKEHHUsI HA KOHLAX MPOBOJIHUKA; 3aBUCUMOCTH
COTIPOTHUBIIEHUS! OT JJIMHBI MPOBOJHUKA, IUIOMIAIU €r0 MONEePEeYHOro CEYEHUS U
YI€IBHOTO COMPOTHUBIICHUS.
[IpoBepka mpaBmiia Ui 3JIEKTPUUECKOTO HAMPsHKEHUS MPU MOCIEI0BATEIHLHOM
COEJMHEHUHN IMPOBOJHUKOB; IpaBWia Ul CHJIBl DJEKTPUYECKOIO TOKa IpH
napajyuieIbHOM COEIMHEHNH TPOBOJAHUKOB (PE3UCTOPHI U JIAMIIOUKA)

3.17 |dusuueckue sBICHUS B TPUPOAC: DJICKTPUYECKHE SBICHUS B armocdepe,




ANEKTPUYECTBO KUBBIX OPTaHW3MOB, MAarHUTHOE MOJe 3eMJH, Apei( MOII0CcoB,
POJIb MATHUTHOTO TOJISI 1715 )KU3HU Ha 3emie, MOJISIPHOE CUSIHUE

3.18 |TexHuueckue yCTPOHCTBA: HIEKTPOCKOI, aMIEPMETpP, BOJBTMETP, PEOCTar,
CUETYUK  DJEKTPUYECKOH  HSHEpPIruu,  HIEKTPOOCBETHTENbHbIE  MPUOOPHI,
HarpeBaTelIbHbIC ANEKTPONIPUOOPHI (mpumepsl), IEKTPUYECKUE
IPEJOXPAHUTENH, DSJIEKTPOMAarHUT, 3JIEKTPOABHUraTelb IOCTOSIHHOIO TOKa,
TeHepaTop MOCTOSHHOTO TOKA

3.19 | DOnekrpoMaruuTHbIe BOJHBI. LlIKkana 31eKTPOMarHUTHBIX BOJIH

3.20 |JlyueBas mozensb cBeta. [IpsiMonuHeliHOe pacipocTpaHEeHUe CBeTa

3.21 |3akon orpaxkeHus cBera. [lmockoe 3epkaino

3.22 |IIpenomiuenue cBeta. 3aKOH IPEIOMIICHHUS CBETa

3.23 | Hucnepcus cBera

3.24  |Jlunza. Xox nydeit B nuH3e. POKyCHOE paccTOsiHME JHMH3bL. OnTHueckas cuia
JIMH3BL:

D=1/F

3.25 |I'ma3 xak ontuueckas cucrema. OnTudeckue mprudopbl

3.26 |I[IpakTrueckue paboThI

W3mepeHne onTHYECKON CHIIBI COOMparomiel JTHH3BI;, (POKYCHOTO pacCTOSHUS
coOupatomeil JMH3bI (IO CBOICTBY paBeHCTBa pa3MepoB IpeaMeTa u
n300pakeHus], KOTJa IMpEeaMeT PACIONOKEH B JABOWHOM (OKYCE), TOKa3aTes
IPEJIOMIICHUS CTEKJIA.
UccnenoBanue cBoiicTBa M300pakeHHU s, TOJIYYEHHOTO C TIOMOIIBIO COOMparoIIeit
JUH3BI; U3MEHEHHs (OKYCHOTO DPACCTOSHUS JIBYX CIIOKEHHBIX  JIMH3;
3aBHCUMOCTH YTJIa TPEIIOMJICHHSI CBETOBOT'O JIyda OT yIJia MaJeHUs] Ha TPaHUIle
"BO3IyX - CTEKIIO"

3.27 |®usnueckue sBieHus B npupozae: 3arMmeHus ConHua u JlyHsl, IBeTa Tel,
ONTUYECKUE SIBJIEHUS B aTMOcdepe (1BeT Heba, pedpakius, pagyra, MUPax)

3.28 |TexHuueckue yCTpOHCTBAa: OYKH, TMEPHUCKON, (oToammapar, ONTUIECKHE
CBETOBO/IbI

4 KBAHTOBEBIE ABJIEHUA

4.1 PaguoaktuBHOCTh. Alnb(a-, 6era-, ramma-u3nyueHus. Peakiun anbga- u Oeta-
pacrmiaga

4.2 OmnsiTel Pesepdopaa o paccesnuto anbda-yactuu. [Inanerapuas moaens atroma

4.3 CocraB aromHoro siapa. M3orormsl

4.4 [lepuon nonypacnaia aTOMHBIX SJEp

4.5 SnepHble peakuuu. 3aKOHbI COXPaHEHUS 3apsJOBOTO U MacCOBOIO YHCEI

4.6 dusnueckue SBICHUS B MPHUPOJE: E€CTECTBEHHBIH paJMOAKTUBHBIA (OH,




KOCMUYECKHE Jy4d, pPaJUOaKTUBHOE U3Iy4eHHE MPHUPOJHBIX MHHEPAJOB,
JeNCTBHUE PaJIMOAKTUBHBIX U3ITy4YeHUI Ha OpraHU3M YeOBeKa

4.7

TexHudeckue yCTpOMCTBA: CIEKTPOCKOI, MHIMBHUIYAJIbHBIM JO3UMETP, Kamepa
Bunbcona, sinepHas sHepreTuka




