[Tpunoxxenue 20
K MeTOM4eCKOMY KOMMEHTapUo

N3menenus OOIT OOO B cootBeTcTBUM C IpUKa3oM MuHmnpocseeHus Poccuu ot 09.10.2024
Ne 704 «O BHeceHMM U3MEHEHW B HEKOTOpPbIe NpHKa3bl MUHUCTEPCTBA MPOCBELLeHUs
Poccwuiickoii efepaiyy, Kacaroupecs: gpegepanbHbIX 00pa3oBaTe/TbHbIX TIPOrPaMM Haua/lbHOTO
o61riero o6pa3oBaHMsi, 0OCHOBHOTO 0011[ero 00pa30BaHUs U CpeIHET0 0011[ero 06pa3oBaHusI»

B deaepanbHbIX U pervoHa/bHBIX TpOLeAypax OIEHKM KauecTBa 00Opa3oBaHuUs
UCIIO/Ib3yeTCsI  TepeueHb (KoAWGHUKATOp) pacripe/ie/ieHHbIX 110 KjacCaM TpPOBEpPSeMbIX
TpeOOBaHMI K pe3y/bTaTaM OCBOEHHS OCHOBHOW 00pa3oBaTelbHON MPOrpaMMbl OCHOBHOTO
ob1ero o6pa3oBaHUs U 3JIEMEHTOB CO/IEP>KaHUS 110 (PU3MKe.

Tabnwiia 22
[TpoBepsieMbie TIpeZiIMeTHbIE pPe3y/IbTaTbl OCBOEHHSI
OCHOBHOU 00pa30BaTe/IbHOM MPOrpaMMbl OCHOBHOTO OOITero
obpa3opanus (7 Knacc)
Kop [TpoBepsieMbie TIpeMeTHBIE Pe3y/IbTaThl OCBOEHUs OCHOBHOM
TIPOBEPSIEMOTO obpa3oBaTe/TbHOM POrpaMMbl OCHOBHOT'O 0011Iero 00pa30oBaHMUs
pe3yJsibTara

1.1 KMCI0/Ib30BaTh M3yUeHHbIe TTOHATUS
1.2 pa3/iuyaTh SBJIEHUs 0 OMMCAHUI0 UX XapaKTepHBIX CBOWCTB M Ha OCHOBe

OTILITOB, IEMOHCTPUPYIOIIMX JaHHOe (hr3rueckoe siBJieHUe
1.3 pacrio3HaBaTh  TpOsiBJieHWe  U3yueHHbIX  (QU3NUeCKUX  sIBIeHUHA B

OKpYy>KalollleM Mupe, B TOM uuc/e (U3NUYecKue SIBJIeHUs B MPUPOJe, TpU
5TOM TIepeBOJUTb TPAKTUYeCKyl 3aZiauy B yueOHYyI0, BbIZIE/STh
CyllleCTBeHHbIe CBOMCTBA (TTPU3HAKKU) (PM3UUeCKUX sIBIEHUN

1.4 OMUCHIBaTh M3y4YeHHbIe CBOWMCTBA Tesl U (PU3MUecKUe sIB/I€HUS, UCII0JIb3Ys
¢du3nueckue BeJWUMHBI, TIPU  OINWCAHUM TPaBWIbHO  TPAaKTOBAThb
(bu3nUeCcKrii CMBIC UCTIONB3YEeMBIX BEJTUUKH, UX 0003HaUeHUsT U eVHULIbI
bu3nuecKux BeUYMH, HAXOAWUTb (OpPMyJbl, CBsI3bIBAIOLME JAHHYIO
¢bu3nuecKyro BeIMUMHY C JPYTMMU BeJWUMHAMM, CTPOUTb TpaduKu
13yUYeHHBIX 3aBUCUMOCTeN (pU3nyecKux BeJMUrH

1.5 XapaKTepu30BaTb CBOMCTBA TeJ, (U3MUecKWe SIBJeHHWS U TIPOLeCChHI,
WCTOJIb3ysl  M3yYeHHble 3aKOHbl, TPA 3TOM [JaBaThb CJIOBECHYIO
(hopMy/IMPOBKY 3aKOHA Y 3aMMChIBaTh €10 MaTeMaTUUeCKOe BbIpaKeHue

1.6 0OBSCHATH (PU3MUECKUe SIBIEHHSI, TIPOLIECCHI U CBOWCTBA TeJl, B TOM UHC/Ie U
B KOHTEKCTe CUTyal|Uid PaKTUKO-OPUEHTUPOBAHHOTO XapaKTepa: BbISB/ISTh
MPUYMHHO-C/IeZICTBEHHbIE CBSI3U, CTPOUTH 00BsicHeHHe U3 1 - 2 ToruyecKrx
[11aroB C OMOpoil Ha 1 - 2 K3yueHHbIX CBOWCTBA (PU3MUECKUX SIBIEHU,
(hM3MUeCcKrX 3aKOHA WM 3aKOHOMEPHOCTU

1.7 pellatb pacueTHble 3afaud B 1 - 2 [eWCTBUS, WCIIO/Ib3ysl 3aKOHBI U
dbopMysibl, cBsi3biBatolue (hr3MUecKrWe Be/JMYMHbI: Ha OCHOBe aHasr3a
yC/IOBUS 33/lauM 3alMChbiBaTh KpaTKOe YCJIOBUE, MOJCTaBIATh (hr3nueckue
Be/TMUMHBI B (JOPMYJIbI UM TIPOBOAUTH pacueThl, HaXOAWUTb CIIPaBOUHbIE
maHHBbIe, HeOOXOJMMBbIe /IS pellleHus 3a/jau, OLleHHWBATh PeayMCTUYHOCTh
M0/yueHHOU (PU3MuecKor BeJTMUKHBI

1.8 pacro3HaBaTh MPO0JieMbl, KOTOPble MOXXHO DEIIWTh TIPU  TTOMOLIH




(br3MuecKux MeTO/I0B, B OMMCAHUU MCC/Ie[0BAHUS BbIZE/ISATh TIPOBepsieMoe
Mpe/rosio’keHre (TUMoTe3y), pa3inyaTh U UHTePIIPeTUPOBaTh M0/TyUYeHHbIH
pe3y/bTaT, HaXO[uTh OIIMOKA B XOZe OIbITa, AejaTb BBIBOJLI TIO0 €ro
pe3yJibTaTam

1.9

MPOBOJIUTh  OMBITBI M0 HaOMOAeHUI0 (U3WYeCKUX SIBJIHUH WU
(br3ruecKrx CBOWCTB Tesl: (POPMYIMPOBaTh NIPOBepsieMble MpeAroI0KeHu s,
cobupaTh YCTaHOBKY W3 IpeJ/IOXKeHHOr0 000pYZOBaHUs, 3alMChIBaTh XO[|
orbITa ¥ HOPMYTUPOBATh BHIBO/IbI

1.10

BBITO/IHATL TpsIMble UW3MepeHHs C UCMO/b30BaHWEM aHa/loroBbIX U
1M(ppOBEIX TIPUOOPOB, 3aMMCHIBaThL TOKa3aHWSI TPUOOPOB C yueTOM
3alaHHOM abCOJTIOTHOM MOTPeIIHOCTA U3MepeHni

1.11

MPOBO/JUTh UCC/Ie[0BaHNE 3aBUCMMOCTU OFHOM (PU3MUeCKOW BeSTUUMHBI OT
Ipyrol C WCHO/Jb30BaHMEM TMPSIMBIX U3MepeHWl, YyuyacTBOBaTb B
TUIaHUPOBAaHWM ~ y4eOHOro  WCClefoBaHWs, COOMpaTb yYCTaHOBKY W
BBITO/IHATh M3MEepeHus, Crefys TMpeJo)KeHHOMY I7laHy, (PMKCHUPOBaTb
pe3y/bTaThl IOJYYEHHOW 3aBUCMMOCTH (M3MUECKHX BeJMUMH B BHUJeE
Npe/iIOKeHHbIX Tab/vil] U TpaduKOB, [enaTh BBIBOJBI 10 pe3yJsbTaTam
YicCileloBaHUS

1.12

MPpOBOAWUTL KOCBEHHLIE H3MEPEHUA d)I/I3I/IquKI/IX BeJIMUMH, C/Ieaysd
Hpe,Z[J'IO)KEHHOI\/’I MHCTPYKLMK: TIpHU BbIIIOJITHEHUN I/IBMEPEHI/Iﬁ CO6I/IpaTb
PDKCIIEDUMEHTA/IBHYH0O YCTdHOBKY W  BbIYHMC/IATH 3HAYEHHE HMCKOMOM|
BeJTMUNHBI

1.13

coboaTh MpaBKU/Ia TEXHUKKM 0e30MacHOCTH Tpy paboTte ¢ 1abopaTopHBIM
0060pyJ0BaHHEM

1.14

yKa3bIBaTh TMPUHLIMITEI AeWCTBUS TIPUOOPOB M TeXHWYECKUX YCTPOMCTB,
XapaKTepru30BaTb TIPUHIMIBI  JeMCTBUSI U3Y4YeHHBIX TPUOOpPOB U
TEXHUUECKHUX YCTPONCTB C MOMOIIBbI0 UX OMUCAHWS, MCIO/b3ysl 3HAHUS O
CBOMCTBaX (U3MUECKUX sIBJIeHWH U HeoO0XoAuMble (u3nuecKre 3aKOHBI U
3aKOHOMEPHOCTHU

1.15

NMpUBOAWUTE  TpUMepbl  (HaXxoJuTb  WHQPOPMALMI0O O  TpUMepax)
MPaKTUYeCKOTO MCII0/Ib30BaHUsS (PU3MUeCKUX 3HaHWM B TIOBCEJIHEBHOU
DKU3HU [/ obecrieyeHusi 6e30macHOCTH MpuU obpalljeHUy € ripubopamu U
TEXHUUECKUMH yCTPONUCTBAMH, COXPAaHEHUsI 3/J0POBbsi U COOJIIOIeHNsI HOPM
9K0JIOTMUeCKOr0 MOBe/leHHsI B OKPY»Kalolllel cpejie

1.16

OCYL[eCTB/ISITh OTOOP HWCTOYHUKOB WHGpOpPMaLMd B ceTd VIHTepHeT B
COOTBETCTBHUM C 3a/laHHBIM TIOMCKOBBIM 3allpOCOM, Ha OCHOBE MMERIUXCS
3HAaHWM W TyTeM CpPaBHEHHS pPA3/IMYHbIX HCTOYHUKOB  BBIJIE/STh
WH(pOPMALIMIO, KOTOpasi SIB/SEeTCS TPOTHUBOPEUMBOM WM MOXKET ObITh
He/J0CTOBEPHOM

1.17

MCTI0/Tb30BaTh TIPY BBITIOJTHEHUM Y4eOHBIX 3alaHui HayYHO-TIOMYJISIPHYIO
muTepatypy (hM3UYecKoro CoZiep>KaHusi, CIIpPaBOYHbIe MaTepHasibl, peCypchl
cetd VIHTepHeT, BaZieTb TpHEMaMH KOHCTIEKTUDOBAaHUSI  TEKCTa,
npeobpa3oBaHusi THGOPMAIMK U3 O/HOW 3HAKOBOW CHCTEMBI B IDYTYIO

1.18

co3zaBaTh COOCTBEHHBbIE KPaTKHe MHMCbMEHHbIe W yCTHBIE COOOIIeHHsT Ha
OCHOBe 2 - 3 UCTOYHUKOB MH(pOpMalMy (pr3UUecKoro cofiep)kaHusi, B TOM
yricie yO/IMYHO eslaTh KpaTKHe COOOIIeHus O pe3yJibTaTaxX MPOeKTOB WJIH
yueOHBIX HMCC/Ie[0BaHMM, TIPM 3TOM I'PaMOTHO MCII0/Ib30BaTh M3y4YeHHbIH
MOHATUMHBIM anmapar Kypca (U3MKH, CONPOBOXKAATb BBLICTYI/IEHUE

rpe3eHTalyen




1.19 MpY  BBITIOJTHEHWH Y4eOHbIX TIPOEKTOB U WCC/e/JOBAHMI pacripe/ieNiiTh
00513aHHOCTH B TpYyIlie B COOTBETCTBUU C TIOCTaBJIeHHBIMH 3ajlauaMH,
CiequTh 3a BBINOJHEHWEM I7laHa [IeHCTBUM, a/leKBaTHO OLleHHWBAaTh
COOCTBeHHBIM  BK/IaZi B  [IeATEJIbHOCTh  TPYINIbI,  BbICTPAUBATh
KOMMYHUKATUBHOE B3aUMO/IeMICTBUe, YUNUThIBAsi MHEHKE OKDPY KaroINX

Tabmwmma 22.1

[TpoBepsiemble 3/1eMeHThI cofepskaHus (7 K/acc)

Kopg Kop, IIpoBepsiemble 3/1eMeHTBI COLePyKaHUs
pasjiesia | 37ileMeHTa

1 | ®U3MKA U EE POJIb B TIO3HAHIU OKPYXAROIIIET'O MIPA

1.1  |®du3uka - Hayka o mpupoje. SIBneHus: npupozbl. Pusnyeckue sSBIEHUS:

MexaHWYyecKre, TeIUIOBble, SJ/IeKTpUYeCKWe, MarHUTHbIe, CBeTOBbLIE,

3BYKOBBIE

1.2 |®usnueckue BeMUMHBL. V3MepeHre pu3nuecKux BeMurdH. OU3NUecKue

npu6opsl. [TorpentHoCTh U3MepeHUid. MeXiyHapoJHasi CUCTeMa e/IMHUI]

1.3 [EcrecTBeHHO-Hay4HbId MeTOJ, TIO3HAHWS: HaOJIFO/IeHNe, TI0CTAHOBKA

Hay4HOI'0 BOIPOCA, BbIABV)KEHHWe TUIIOTe3, SKCIIepUMEHT IO MpOBepKe

rurore3, 00bsicHeHre HabJTF01aeMoro siBJIeHHsT

1.4 |Onucanve GDU3MYeCKUX SIBJIEHUH C TIOMOIIBIO MOZIesel

1.5  [[IpakThueckue paboThIL:

l13MepeHne pacCTOSTHUM.

13MepeHre o6beMa KUAKOCTHU U TBEPZOro Tefa.

OmnpefieneHre pa3MepoB MasbIX Tell.

l13MepeHne TeMmIiepaTypbl NPU MOMOLM >XUAKOCTHOIO TepMOMeTpa U
aTYMKa TeMIriepaTyphl

2 [MEPBOHAYAJIBHBIE CBEJEHVA O CTPOEHM BEHIECTBA

2.1  |CrpoeHue BellleCcTBa: aTOMbl M MOJeKY/bl, WX pa3Mepbl. OTbITHI,
[TOKa3pIBaroIMe TMCKPETHOE CTPOEHKeE BeleCTBa

2.2 |IBwkeHue yactul] BelecTBa. CBsi3b CKOPOCTH [BW)KEHHs UYaCTUL] C
TemnepaTtypoil. BpoyHoBcKoe /iBrKeHue, 1 dy3us

2.3 |B3anmMopelicTBHe YaCTHI] Bell|eCTBa: TIPUTSDKEHHE W OTTaJKUBAHHEe

2.4 |ArperaTHble COCTOSHMSI BeI[eCTBA: CTPOEHHE Ta30B, >XHAKOCTEH U
TBep/bIX (KpUCTa/Mueckux) Tesn. B3auMOCBSi3b MeX/Ay CBONCTBaMH
Bell]eCTB B pasHbIX arperaTHbIX COCTOSIHUSIX W WX aTOMHO-
MOJIEKY/ISIDHBIM CTPOEHHEM

2.5  |OcobeHHOCTH arperaTHbIX COCTOSIHUN BO/IbI

2.6  [[IpakTrueckuie pabOTHI:

OrujeHKa [JuameTpa aromMa MeTOJIOM PpsiioB (C HCI0J/ib30BaHHEM
cdortorpacuii).

OTbITHI IO HAO/TIO/IEHHIO TETUIOBOTO PACIIMPEeHUs Ta30B.

OnbITHI IO 0OHAPYKEHUIO IEMCTBHUSI CHJT MOJIEKYJ/ISIDHOTO TIPUTSDKEHUST

3 BIDKEHVE 1 B3BAUMOJEVCTBUE TEJI

3.1  [MexaHuueckoe ABM>KeHre. PaBHOMepHOe ¥ HePaBHOMEDHOe /IBW)KEeHHe
3.2  |Ckopocthb. CpefiHsisi CKOPOCThL TP HEPAaBHOMEPHOM /IBMKEHWH. Pacuer
MyTH ¥ BpEMEHU JBVDKEHUS

3.3  |fIBnenue vHepimu. 3aKOH WHepLMU. B3anMozelicTBHe Tes Kak MpUYMHA




M3MEHEHNA CKOPOCTHU [ABIMDKEHMs TeJl. Macca Kak Mepa MHEPTHOCTH TeJld

3.4

[TnoTHOCTh BemjecTBa. CBsSi3b TUIOTHOCTH C KOJIMUECTBOM MOJIEKYJT B
evHUIle 00BeMa BelecTBa

3.5

Crsia KaK XapaKTepruCTHUKa B3aUMO/IeHCTBUS TeJl

3.6

Cuna ympyrocti v 3akoH [I'yka. VI3sMepeHue Cuibl C IIOMOLIBIO
MHaMoOMeTpa

3.7

ABneHue TArOTeHUs1 U cuaa TsokecTd. CHla TS)KeCTU Ha JIPYTUX
riaHeTax. Bec Tesra. HeBecoMocTh

3.8

Cua TpEHUS. TPEHI/IE CKOJIbXKEHUA U TPEHUE TIOKOS. TPEHI/IE B TIpyUpoje
11 TeXHHUKe

3.9

CrnoxkeHre CUJI, HaTlpaBJIeHHBIX 110 OJHOM TpsiMoii. PaBHOeliCTBYOIIas
s

3.10

[TpakTHyeckue paboThI

OnpezeneHre CKOPOCTH PaBHOMEPHOTO JIBM)KeHHs (1lIapyKa B )KUJKOCTH,
MO/1e/TH 3/IEKTPUUYEeCKOT0 aBTOMOOWIS U TaK fiasiee).

OnpeseneHye cpefHell CKOPOCTH CKOJbKeHUsl OpycKa WM Iapyuka Iio
HaK/IOHHOM MJIOCKOCTH.

OrnpeienieHre TVIOTHOCTH TBEPZJOTO Tera.

OnbITHI, IeMOHCTPUPYIOL[HE 3aBUCHUMOCTh PaCTsDKeHHUsl (JedopmaLyn)
MpPY>KUHBI OT TIPUIOXKEHHOW CHJIBI.

OmnbITHI, eMOHCTPUPYIOLIME 3aBUCUMOCTb CUJIbl TPEHHUsI CKOJTbKeHUSI OT
Beca Tesla M XapakTepa CONpPUKAacarLMXCcsl TOBEPXHOCTeH

3.11

dusnueckue sBJieHUsT B TIPUPOJie: TIPUMeEPhI JBWXKEHUSI C Pa3/TUUHbIMU
CKOPOCTSIMM B KUBOW W HEXXWUBOH TIpUpPO/ie, JEeUCTBUE CU/bl TPEHUS B
MpUPOJie Y TEXHUKE

3.12

TexHUUYeCKre YCTPOWCTBA: AMHAMOMETD, TOJITUITHUKT

ABJIEHUE TBEPJIBIX TEJI, )KWIKOCTEM 1 'A30B

4.1 |JaBnenwe TBepporo Tema. CriocoObl yMeHBIIEHWS W yBeMYeHUs]
aBJIeHUs]

4.2 aBJieHYe ra3a. 3aBUCUMOCTb /IaBJIeHHs ra3a OT 00beMa, TeMIepaTypbl

4.3  |[lepesaua faBieHUs] TBePJbIMUA TelaMH, KUJKOCTSAMH U rasaMu. 3aKOH
[Tackans. [IHeBMaTHyeCcKre MalllWHbI

4.4  |3aBUCHMOCTb [laBleHUS >KUAKOCTH OT I1yOuHbl. ['MapocraTryeckuit
napaziokc. Coobiatomyecs cocypl. ['napaBnnyeckue MexXaHU3MbI

45 |Atmocepa 3emsmu u  armochepHoe  gAaBiieHWe.  [IpUuMHBI
CyILleCTBOBaHMSI BO3AYIIHOM o06osouku 3emiu. Onbit Toppuuenu.
3aBUCHMOCTh aTMOCGHEPHOTI0 aBJIeHUs OT BbICOThI HaJ| YDOBHEM MODS

4.6  |[3mepenwe atrMocdepHoro gaByeHHs. I[IpuOOpBl /T  WU3MepeHuUs
aTMOC(hepHOro JlaB/IeHust

4.7  |deWicTBMe >KWAKOCTM W Tra3a Ha T[OTPY)KEHHOe B HHUX TeJlo.
BriTankuBaroljasi (apxuMe/joBa) cuia. 3akoH Apxume/ia

4.8  [[lnaBanue Tes. Bo3ayxorsiaBaHue

4.9  [[IpakTrueckue paboTHI:

iccnenoBaHve 3aBUCMMOCTH Beca Tejla B BoJie OT 00beMa TOTrpy»KeHHOM
B )KM/IKOCTb 4aCTH TeJIa.

OrnipesiesieHde  BBITAJIKWMBAKOIEN CWIbl, [JEHCTBYIOLeM Ha TeJlo,
[OrpY’>KeHHOE B )KUJKOCTb.

[IpoBepka HE3aBUCUMOCTU BbITA/KWBAKOLIEN CWUJIbI, [JeHCTBYIOLLEH Ha

T€/10 B X)KUAKOCTH, OT MACChI TeJId.




OmBITEL, [JEMOHCTPUPYIOI[Ee 3aBUCHMOCTb BBITAJIKWBAIOIIEN CHIIBL,
eMCTByIOIIeH Ha Telo B JKUAKOCTH, OT OObeMa TIOTPY>KeHHOW B
DPKUTKOCTb YaCTH TeJla U OT TJIOTHOCTH >KUKOCTH.

KoHCTpyrpOoBaHHe apeoMeTpa WM KOHCTPYWPOBaHWE JIOJKHA U
oTipefiesieHHe ee rPy30M0AbeMHOCTH

4.10 |®dusmueckue siBleHUs B MPUPOJe: BIWSHUE aTMOC(HEpPHOro /jaBieHus Ha
PKMBOM OpraHu3M, IjlaBaHue pbld

411 |TexHWuecKuWe YCTPOMCTBA: COOOIIAIOIIUECS COCYJbl, YCTPOMCTBO
BOJIOTIPOBOZIA, ~ THM/PaBIWYeCKHd  Tpecc, MaHoMeTp, Oapomerp,
BLICOTOMED, MOPLIHEBOM HACOC, apeOMeTP

5 |PABOTA, MOIIHOCTb, SHEPT'UA

5.1 [MexaHuueckasi paboTa

5.2  |MexaHHWuecKasi MOIIIHOCTb

5.3  [[IpocTble MexaHU3MbI: pbluar, 070K, HaKJOHHas IJIOCKOCTb. [IpaBusio
aBHOBECHS pbluara

5.4  [[IpumeHeHHe MpaBuW/ia PABHOBECHs pbluara K 010Ky

5.5 ['3osoroe mpaBwio" MexaHUKH. Ko3(hbUI[MEHT I10/Ie3HOTO 1eHCTBUS
MexaHu3MOB. [TpocTbie MeXaHU3MbI B OBITY U TEXHUKE

5.6  [[loTeHIManbHasE SHEPTUH Tea, TIOJAHATOTO HaJl 3emiiel

5.7  |KuHeTUuecKas SHeprusi

5.8 [[losmHass MexaHWYecKass 3HepPrusi. 3aKOH W3MEHEeHUsT U COXPAHeHUS]
MeXaHWUYeCKOW SHepruv

5.9  [[IpakTtuyeckue pabOThI:

Onpesenenye paboThl CU/IbI TPEHUsI TIPU PaBHOMEPHOM [IBI)KEHUU Terla
110 FOPU30HTA/ILHOU ITOBEPXHOCTH.

lccnefoBaHue yCI0BAM PAaBHOBECHS pblyara.

13mepenue KIT/l HaK/IOHHOM MJIOCKOCTH.

13yuyeHne 3aKOHa COXpaHeHHs MeXaHUUeCKOM SHepruu

5.10 |®usuyeckue siBjieHHUs B IPUPO/Ie: PhIYary B Tejie YesioBeKa

5.11 [TexHuyeckue yCTPONCTBA: pblUar, MOJBM>KHBIA M HETIOJBM>KHBIA OJIOKH,
HaK/I0HHAs TIJIOCKOCTh, TMPOCThIe MeXaHU3MbI B OBITY

Tabnwmia 22.2

[TpoBepsieMbie TpeOOBaHUS K pe3y/ibTaTaM 0CBOeHUsI OCHOBHOM
obpa3oBaTe/ibHOM MporpaMMsI (8 Kacc)

Koz [TpoBepsiembie TIpeIMeTHBIE Pe3y/IbTaThl 0CBOEHHS OCHOBHOM
TIPOBEPSIEMOT0 obpa3oBaTe/IbHOM MTPOrpaMMbl OCHOBHOT'O 0011[ero 00pa30BaHuUs
pe3yJibTaTa
1.1 MCTI0JIb30BaTh MOHATUS
1.2 pa3/iuyaTh SIBJIEHUs 10 OTNMCAHUI0 UX XapaKTepHbIX CBOWMCTB M Ha OCHOBe
OTILITOB, IEMOHCTPUPYIOIIMX JAaHHOe (hr3ryeckoe siBJieHHe
1.3 pacro3HaBaTh  TPOSIBJIEHWE  W3yUeHHbIX  (PU3MUECKUX  SIBJIEHWH B

OKpYy>KatollleM Mupe, B TOM uuc/e (U3hUYecKue SIBJIeHUs B MPUPOJe, NpU
5TOM TIepeBOJUTb TMPAKTUYeCKyl 3aZiauy B yueOHYI0, BbIZIE/STh
Cyll|eCTBeHHbIe CBOWMCTBA (MPH3HAKM) (PU3NUECKUX SIBJEHUU

1.4 OMNUCHIBaTh M3y4eHHble CBOMCTBA Tesl U (U3MYeCKre SIB/IeHMs], UCTO/b3Yys
(u3uuecKMe BelMWYMHB], TPU  ONUCAHWU  TPaBUIbHO  TPaKTOBATh




(bu3nuUecKuii CMBIC/T WCTIONB3YEeMbIX BeJWYMH, 0003HAueHUs U eAUHUIIbI
(bu3nMUeCcKUX BeJMYMH, HAaXOAWTb (HOPMYJIbl, CBSI3bIBAIOIHE JIaHHYIO
(bu3nUecKyr0 BeWUYMHY C JADYTMMU BeJMUYMHAMU, CTPOUTb rpaduku
13y4YeHHBIX 3aBUCUMOCTeN (U3nyecKux BeJTMUKH

1.5

XapakTepu3oBaTb CBOWCTBA Tes, (U3UUECKHe SB/IEHUSI U TPOLIeCChI,
WCTOJIb3ysl  M3yYeHHble 3aKOHbl, TPA 3TOM [JaBaThb CJIOBECHYIO
(hopMy/IMPOBKY 3aKOHA Y 3aMMChIBaTh €r0 MaTeMaTUUeCKOe BbIpaKeHHe

1.6

00BsCHATH (hH3MUeCKHe TIPOL[eCChl W CBOMCTBA Tea, B TOM 4YWC/Ie U B
KOHTEKCTe CUTyal[ud NPaKTUKO-OPUEeHTHPOBAHHOIO XapakKTepa: BbISB/IATH
MIPUYHMHHO-C/Ie[ICTBEHHbIE CBSI3U, CTPOUTH 00BsicHeHue U3 1 - 2 oruyeckrx
[11aroB C MOMOIBI0 1 - 2 M3yuyeHHBIX CBOWCTBA (DM3MUECKUX SIBJIEHUM,
(hM3MUeCcKrX 3aKOHA WM 3aKOHOMEPHOCTH

1.7

pellaTh pacueTHble 337laud B 2 - 3 [1eHCTBUs, WCMO/b3Yysl 3aKOHBI U
(opmyrbl, CBsi3bIBarOLMe (PU3MUECKHe BeJWYMHBI: Ha OCHOBe aHaiu3a
YC/IOBUS 3a/laud 3alyChiBaTh KpaTKOe YC/IOBUe, BBISB/AATb HEJOCTaTOK|
IAHHBIX /711 pellleHys] 3aJaud, BbIOWPAaTh 3aKOHBI W (OPMYJIBI,
HeoOXoZyMble [JIsi ee pelleHusi, TPOBOJAWTH pacueTbl W CpPaBHHBATb
M0/JTyYeHHOe 3HaueHre (M3MUeCcKOU BeJIMUMHBI C U3BECTHBIMU JIaHHBIMHU

1.8

pacro3HaBaTh TPOOJEMbI, KOTOpble MOKHO PpeIlUTh TPH TTOMOIIU
(bU3MUeCKUX MeTO/IOB, WCIO/b3ysl OIHCaHWe WCCIeIOBaHus, BbIJE/SATh
rpoBepsieMoe  MpeJIo/o)KeHrWe, OLleHMBaTh MPAaBWIBHOCTb  TOPSiAKa
MpOBeIeHUs UCCIe/IOBaHus, /le/laTh BBIBO/IbI

1.9

MPOBOAWTH OMBITHI TI0 HAOMIOAEHUIO (U3NUYECKUX SIBJIEHUH WM
(u3nueckrx CBONCTB Tes: (OpMY/IMPOBATh MPOBEPsieMble Mpe/Io/I0oKeHus],
coOvpaTh YCTaHOBKY W3 TpeJJI0KeHHOro 000pYAOBaHUS, OMUCHIBATh XOZ
orbITa U (OPMY/IMPOBaTh BBIBO/bI

1.10

BBITIONIHATE TIPpAAMbI€ U3MEpPeHHA C MCII0/Ib30BAHUEM dHA/IOT'OBBIX HPI/I6OPOB
M JdTUUMKOB (I)I/I3I/I‘-IECKI/IX BE€/IMUMH, CPABHUBATL Pe€3YyJ/IbTAThI I/I3Mep6HHﬁ C
YyUeTOM 3a,Z[aHHOﬁ abCOJTIOTHOM TMOrperHOCTH

1.11

MMPOBOAWUTL HCC/IeI0OBAHWE 3dBUCHUMOCTHU OAHOﬁ (1)1/131/]‘16CK01>1 Be/IMUHHBI OT)
Aperﬁ C HCI10/Ib30BdHHEM MpAMBIX HBMQPEHHﬁZ MN/1IaHKUPOBATH
HMCC/1eJOBaHUE, CO6I/IpaTB YCTAHOBKY W BBITIO/IHATE H3MepeHud, cCaenys
Mpea/Io’KEHHOMY IJ1aHy, (i)I/IKCI/IPOBaTB pe3yJ/IbTaThbl HOﬂyquHOﬁ
3dBHCHMMOCTHU B BUE Ta6J'II/II_[ n Fpa(bI/IKOB, AeJ/1IaTb BBIBO/HLI 10 pe3y/ibTaTdM
MCC/1eJOBAHUS

1.12

MPOBOJUTh KOCBEHHble M3MepeHUst (M3UYeCKHWX BeIWUYMH: IJIaHUPOBATh
V3MepeHHsi, coOWpaTh  SKCIIEPUMEHTAa/NbHYH  yCTaHOBKY,  C/Iefys
Npe/l/I0’KeHHOM MHCTPYKLMH, Y BBIYMC/ISTh 3HaUeHHe BeJIMYHHBI

1.13

co6oiaTh TIpaBWIa TEXHUKU 0€30TacHOCTH MpH paboTe ¢ 1abopaTOpPHBIM
000pyloBaHHEM

1.14

XapaKTepHU30BaTh  TPUHIWIBI  JIeMCTBUS ~ HW3y4YeHHBIX IPUOOPOB U
TeXHUYECKUX YCTPOMCTB C ONOPOM Ha WX OINWCAHUS, WCII0JIb3YSl 3HAHUS O
CBOMCTBaX  (PM3MUECKMX SBIEHWA W  HeoOXoAumble — (HU3MUECKHe
3aKOHOMEPHOCTHU

1.15

pacrio3HaBaTh TPOCTble TeXHUYECKHe YCTPOMCTBA U H3MepUTesbHbIe
npuOOphl 10 CXeMaM W CXeMaTWYHbIM PHCYHKAaM, COCTaBJISITb CXEMBI
S/IEKTPUYEeCKUX  Lieled € Moc/iefloBaTe/lbHbIM U TapasijiesibHbIM
CcoelMHEHHEM 3JIEMEHTOB, pa3/nyasi yC/IOBHbIe 00O3HAueHWs 3/7€MEHTOB

5JIEKTPUUECKUX Lieren




1.16 MPUBOAUTL  TpUMepbl  (HaXoAuTh  WHGOpMAIMI0 O  TIpuMepax)
MPaKTUYeCKOr0 MCIIO/Ib30BaHUsl (PU3NUECKUX 3HaHUN B TIOBCeJHEBHOM
PKU3HU 711 oOecrieueHus1 6e30macHOCTH TIpyU obpalleHuu ¢ rpubopaMu U
TeXHUUECKUMH yCTPONUCTBAMMU, COXPAHEHHUSI 3/JOPOBbSI U COOJIIO/IeHNsT HOPM
9KOJIOTMUECKOT0 TIOBeJIeHUsI B OKPY KaloIllel cpejie

1.17 OCYII[eCTB/ISATh TOUCK HHGOPMALMM (PU3NUECKOTO COZlep)KaHusi B CETH
lHTepHeT, Ha OCHOBE WMEKIIUXCS 3HaHWW W TIyTeM CpaBHEeHUs]
TOTIO/THUTeTbHBIX UCTOUHMKOB BbIZIE/ISITh UHPOPMALUIO, KOTOpast SIBJISIeTCS
MTPOTHBOPEUMBOM /T MOXKET OBbITh HEZIOCTOBEPHOM

1.18 VICTI0/Tb30BaTh TIPH BBITIONTHEHWH yueOHBIX 3a[jaHHi HayYHO-TIOMYJISIPHYTO
mUTepatypy (hM3UYecKoro Cofiep>KaHusi, CIipaBOUHble MaTepHUasibl, pecypchl
cetu lVIHTepHeT; BiajeTb IpUeMaMM KOHCIEKTUPOBaHUS  TeKCTa,
npeobpa3oBaHus HHGOPMAIMK U3 OTHOW 3HAKOBOW CHCTEMBI B IDYTYIO

1.19 co3ZaBaTh COOCTBEHHbIe THCbMEHHbIe M KpaTKHWe YCTHbIe COOOIeHus,
0000m1ass MHGpOPMAIMI0O W3 HECKOIbKUX WCTOYHHUKOB  (PU3MYECKOro
COZiep’KaHusl, B TOM YKC/Ie yOIMYHO TPeJCTaBIATh Pe3y/IbTaThl IIPOEKTHOM
VI UCCIe[l0BaTe/IbCKOU /1eATe/IbHOCTH, TIPY 3TOM I'PaMOTHO UCII0/Ib30BaTh
M3yUyeHHbIM TOHSTUMHBIM  ammapaT Kypca (U3MKH, COMPOBOXK/ATh
BBICTYTIJIEHHE TIpe3eHTaluen

1.20 MpY  BBIOJIHEHUH Y4YeOHBIX TPOEKTOB W MCCIeOBaHUN (PU3HUECKUX
MpOLIeCCOB  pacripe/iesisith  0053aHHOCTM B TpyMie B COOTBETCTBUU C
MOCTaB/IeHHbIMU 3a/lauaMy, CJe/IUThb 3a BBITIOJIHEHUEM I/laHa AeNCTBUN U
KODPeKTHPOBAaTh €ro, a/leKBaTHO OlleHWBaTh COOCTBEHHBIM BK/aJ, B
esTeTbHOCTh TPYIINbI, BHICTPAUBaTh KOMMYHUKAaTHBHOE B3aWMO/eHCTBUE,
MPOSIBJIsisi TOTOBHOCTh pa3peniaTh KOHMIUKTEI

Tabsura 22.3

[TpoBepsiemble 3/1eMeHThI CoiepKaHusl (8 Kiacc)

Kopg Kop, [IpoBepsiemble 3/1eMEHTHI COZlepyKaHUs
pasjesa|ieMeHTa

6 [TEIJIOBBIE SABJIEHUSA

6.1 |OcHOBHbBIE TIOJIO)KEHHSI MOJIEKY/IIPHO-KUHEeTUUYEeCKOW TeOpUU CTPOeHHs
BelljecTBa. Macca M pa3Mmepbl MosieKy/a. OMNbIThl, MOATBEPKAArOLIMe
OCHOBHBIE T0JI0)KE€HHUsI MOJIEKY/ISIPHO-KUHEeTUYeCKOW TeOpUU

6.2 |[Mopgenu TBepAoOro, >XUAKOTO M Ta3000pa3HOTO COCTOSTHUM BeleCTBa.
Kpucraninueckue U aMopdHble Tena

6.3 |OObsicHeHMe CBOMCTB Tra3oB, >XUJKOCTeHi W TBep/AbIX Tel Ha OCHOBE
M0JI0’KeHUH MOJIEKYJIIPHO-KMHETUYEeCKOW TeOpruur

6.4 |CmaumBaHHe U KaWIISIDHBIE sIBJIEHUST

6.5 [TeruioBoe paciMpeHHe U CKaTHe

6.6 [Temmeparypa. CBsi3b TeMrepaTypbl CO CKOPOCTBIO TETUIOBOTO JBM)KEHHUS]
UacTULL

6.7 [BuyTpenHsis 3Heprusi. CriocoObl HW3MeHeHUsT BHYTPEHHEW JHEpruu:
Terionepejaua v CoBepIieHre paboThl

6.8  [Bujel Tersionepeauu: TEMIONPOBOIHOCTh, KOHBEKI[HS, U3/TyUeHHe

6.9 |[KonmuuecTBO TETUIOTHL. Y ie/ibHas TETJIOEMKOCTh BelllecTBa

6.10 [TeryiooOMeH M TelyioBoe paBHOBecHe. Y paBHEHUeE TeIyIoBOro DasiaHca




6.11

[1naBneHVe U OTBep/leBaHMEe KPUCTA/UIMUECKHX BelleCcTB. Y/enbHasy
Terui0Ta IJ1aBaeHuUs

6.12 |[lapoobpa3oBaHuve W KoHAeHcaius. Vcrmapenwe. Kumenue. ¥YpenbHasi
TeryioTa TapooOpa3oBaHMs. 3aBUCUMOCTH TeMIEPaTypbl KUTEHUS OT|
aTMOCGhepHOro /aBieHUst

6.13  |Bra)kHOCTB BO3/TyXa

6.14 [DHeprus TonuuBa. Y jesibHas TEIJIOTA CTOPAHUS

6.15  [[Ipunrummel paboThl TerioBbIX gBuraTenedd KII/ TersioBoro gBUrartess.
TernioBble [BUAraTe/ M U 3alllMTa OKPY>Karolllel Cpejbl

6.16  |3aKoH coxpaHeHUsi U MpeBpallleH!s SHePTUU B TEIJIOBbIX Mpoljeccax

6.17 |[IpakThueckre pabOTHI:

OmbITHI 10 0OHAPYKEeHHUIO JIeUCTBUST CUT MOJIEKYJISIPHOTO TIPUTSKEHUS.
OnbITHI 10 BbIPAILMBAHKIO KPHCTA/IJIOB IOBAapEHHOM COJTM WK caxapa.
OmnbIThl TI0 HaOJFOZIEHHIO TEIVIOBOTO PACIIMPeHUsl ra30B, KUAKOCTeH U
TBEpAbIX Tell.

OrmnpesienieHre aBeHuMs Bo3/yxa B basioHe 1mpuiia.

OnbITh, JE€MOHCTPUPYIOIIME 3aBUCUMOCTb [AaB/IEHHS BO3[yXa OT €ro
00BbeMa M HarpeBaHUsI WM OXJIaXKeHusl.

[TpoBepKa rUIoTe3bl TUHEHHON 3aBUCUMOCTHU [JITUHBI CTONOWKA KUJIKOCTU
B TepMOMETPHUUECKOU TpyOKe OT TeMriepaTyphl.

HabntofieHne W3MeHeHUWs BHYTpeHHeW SHepPruu Tejla B pe3yJibTaTe
Terionepejaud ¥ paboThl BHELTHUX CHJL.

ViccrenoBaHue siBjieHUs] TeryioobMeHa TIpYM CMeIIMBAaHUM XOJIOJHOW U
ropsiueii BOJbl.

OnpejeneHre KOJWYECTBA TeIUVIOThl, TIOJYUYEHHOTO BOJOW TIpU
TeryiooOMeHe C HarpeTbIM MeTa/l/TMYeCKUM LIUTUHZPOM.

OnpejeneHve yJenbHOM TeIJIOEMKOCTH BelllectBa. VccienoBaHue
rpoLecca UCrapeHus.

OnpejeneHrie OTHOCUTETLHOW B/IaXKHOCTH BO3/yXa.

OnpejeneHye yiebHON TEMJIOTHI M/IaB/eHUs JIbJa

6.18 |Dusuueckue siBeHUST B TIPUPOJie: TIOBEPXHOCTHOe HaTshKeHWe U
Kalu/uisipHble SIBJIeHWsT B MPUPOJeE, KPUCTa/lIbl B MPUPOJE, U3TydyeHue
CostHIla, 3aMep3aHue BO/I0EMOB, MODCKHe Opu3bl; oOpa3oBaHHe pOCHI,
TyMaHa, UHesi, CHera

6.19 [TexHWueckuWe yCTPOWMCTBA: KaNWWUISAPhl, TIPUMEPHI  UCIOJIb30BAHUS

KPHCTaI/IOB, >KUAKOCTHBIN TepMOMETp, AaTuuK TeMIlepaTypbl, TEPMOC,
CrCTeMa OTOTJIeHHUS IOMOB, TUTPOMETPBI, TICUXPOMETP, MMapoBasi TypOuHa,
[IBUTraTe/ b BHYTPEHHET0 CrOpaHusi

DJIEKTPMMYECKNE 1 MAT'HUTHBIE ABJIEHUA

7.1  |9nextpusarus Tes. /IBa posia 3/1eKTPUUYECKUX 3apsiZioB

7.2 [B3aumogelicTBUe 3apsDKeHHBIX Tesl. 3akoH KysoHa (3aBHCHMMOCTB CHJIBI
B3aMMO/ZIEMCTBUSI 3apSDKEHHBIX T/ OT BeJIMUYMHBI 3apsilOB U PAaCCTOSTHUS
MeXXy TeslaMu)

7.3  [Onektpuyeckoe rosie. HampsykeHHOCTb 37IeKTPUYECKOro moJsi. [IpuHIun
CyTepHo3ULIMU 3/1eKTPUYECKUX T0sIel (Ha KaueCTBEHHOM YPOBHE)

7.4  |HocuTenu >1eKTPUUECKUX 3apsifioB. OJIeMEHTapHBIM 37eKTpUUYeCcKuil
3apsii. CtpoeHre atoMa. IIpOBOIHMKY U IN3/IEKTPUKU

7.5  |3aKOH COXpaHeHUsl 3/IeKTPUUeCKOro 3apsiia

7.6 |9nekTpuuecKuil TOK. YCOBHUsI CYI[eCTBOBaHMS 3/IEKTPUYECKOTO TOKa.




CTOUHMKY TTOCTOSTHHOI'O TOKa

7.7  |leWCTBUS 3ME€KTPUUECKOTO TOKA (TeIrsioBOoe, XUMHUUEeCKOe, MarHWTHOE).
DeKTPUUYECKUI TOK B KUAKOCTSIX M ra3ax

7.8 |[Dnexrpuueckas 1jernb. Crsa ToKa. DeKTPUUYeCcKOe HarpsDKeHne

7.9  |CompoTuB/ieHHe MPOBOAHUKA. Y Ie/IbHOE COTIPOTHBJ/IEHHE BellleCTBa

7.10 [3akoH OMa /ijIs1 yuyacTKa LIeTH

7.11 [[locnenoBaTesibHOE U MapasiiesbHOe coe/lMHeHre TTPOBOJHUKOB

7.12  [PaboTa 1 MOII[HOCTb 3/IEKTPUUECKOro TOKa. 3akoH /Ikoyns-JleHra

7.13  [DnekTpuueckue LieMd W MOTPeOUTe/NN 3/1eKTPUUYeCcKoi SHepruu B OBITY.
KopoTKoe 3aMbIKaHue

7.14  |[TocTosiHHBIe MarHUThI. B3auMo/eiicTBHe TTOCTOSIHHBIX MarHUTOB

7.15 |MarauTHOe noJjie. MarHMuTHOe 1ojie 3eM/IM U ero 3HaueHue Jijs XKU3HU Ha
3emsie

7.16 |OmbIT Opcresa. MarHUTHOe TIOE 3/IEKTPUYECKOTO TOKa. [IpumMeHeHue
57IeEKTDOMAarHUTOB B TEXHUKE

7.17  |[leficTBKie MarHUTHOTO TI0JIS HA TIPOBOJIHUK C TOKOM. DJIEKTPOZBHTraTe b
[MOCTOSTHHOTO TOKa. VCronb3oBaHWe 37eKTpPOJBUraTesiel B TEXHUUYECKUX
YCTPOMCTBAX Y Ha TPAHCIIOPTe

7.18 |Onbitbl ®Papazies. SIBneHWe 3/1€KTPOMArHUTHON WHAYKIUM. IIpaBuio
UleH11a

7.19  [SnekrporeHepartop. CrocoObl TOMYYeHUsS] 3T€KTPUUYECKOW JIHEPrHH.
OIeKTPOCTAHIIMU Ha BO30OHOBJ/ISIEMbBIX UCTOUHHUKAX SHEPTUU

7.20  [[IpakTHUeckue pabOThI:

OnbITbl TIO HaOMIOAEHUIO 3/IeKTpU3aALMK  Tesl UHAYKIWed W TIpu
CONPUKOCHOBEHUM.

ViccnenoBaHve [IeMCTBUSL 3/IEKTPUUECKOrO T10JiI Ha TIPOBOJHUKU U
TA3/IEKTPUKU.

C6opKa 1 IpoBepKa paboThl 3/1IeKTPUYECKOH 11ely TTOCTOSIHHOTO TOKa.
l13mMepeHte U peryMpoBaHUe CUIIbI TOKa.

l13mMepeHte U peryMpoBaHUe HarpsyKeHUs.

VlccnemoBaHue 3aBUCMMOCTH CUJIBI TOKa, WAYILEro uepe3 pe3ucTop, OT
COTIPOTHUBJ/IEHUS PE3UCTOPA U HalIPSUKeHHsI Ha pe3ncTope.

OIbITHI, JleMOHCTpUpYOLLe 3aBUCUMOCTb 3/71eKTPUUeCKOro
COTIPOTUBJ/IEHUSI TIPOBOJHUKA OT €ro /JIMHBI, IUIOL[aJu I10IepevyHoro
CeyeHUs1 U MaTepuaria.

[IpoBepka IpaBW/a C/IOXKEHWS] HaMpsUKeHWM TMpU I0C/efoBaTebHOM
COeIMHeHUU [IBYX Pe3UCTOPOB.

[IpoBepka mpaBu/ia [AJi1 CWIbl TOKA MpU IapajjeslbHOM COeJVHeHWU!
Pe3nCTOpOB.

OnpesienieHre paboThI 3/IEKTPUUECKOTO TOKA, UAYIIEro yepe3 pe3ncTop.
OnpejeneHre MOIIHOCTA 3/€KTPUUECKOTO TOKa, BbIJesieMOl Ha
pesucrope.

ccnemoBaHue 3aBUCUMOCTH CWJIbI TOKA, WAYLLIEro yepe3 JIaMIIOuKy, OT|
HanpsDKeHUsT Ha Heu.

Onpegenenve KII/] HarpeBareis.

ViccnejoBaHWe MarHUTHOTO B3aUMOZEMCTBUS TOCTOSIHHBIX MarHUTOB.
3yueHVe MarHUTHOIO IO/  IIOCTOSIHHBIX ~ MarHWTOB TIPU  UX|
00BbeJUHEHNUH U pa3fie/ieHn .

I/ICCJIe,qOBaHI/Ie ,ELEI‘/JICTBI/IH 3JIEKTPHUYECKOI'O TOKd Ha MArHUTHYIO CTPEJIKY.




OnbIThl, JE€MOHCTPUPYIOIIME 3aBUCUMOCTb CHWIbl  B3aUMO/IeHCTBUS
KATYLLKXM C TOKOM M MarHuTa OT CWIbl TOKA U HampaB/eHWs TOKa B
KaTyLLKe.

13yyeHre eiCTBUSI MarHUTHOT'O T10JIs1 HA TIPOBOJJHUK C TOKOM.
KoHCcTpyupoBaHUe U U3ydyeHre paboThl 3/1IeKTPO/IBUTaTeIsl.

3mepenue KI1/1 snekTpoABUraTe/IbHOM YCTaHOBKHU.

OnbITBI 10 WCC/Ae[0BAaHUIO SIB/IEHUSI 3/IEKTPOMAarHUTHOW WHAYKLIWU:
riccrejoBaHUe W3MeHeHWW 3HaueHWsl U HarpaB/ieHHsI WHAYKLHMOHHOTO
TOKa

7.21 |®usnueckue sSBIEHUS B TIPUPO/iE: JIEKTPUUECKHe SIBJIeHUs B aTMocdepe,
5/IeKTPUYECTBO JKUBBIX OPraHM3MOB, MarHWTHOe TMose 3emid, Apeid
[O/IFOCOB, POJIb MAarHATHOTIO MOJS [/l JKW3HU Ha 3emJe, II0JIIpHOe
CUsiHUe

7.22  [TexHW4yecKrde YCTPOWCTBA: 3JIEKTPOCKOI, aMIlepMETP, BOJIETMETP,
peocTaT, CYeTUMK 3/eKTPUYeCKOW 3SHepruy, >JeKTPOOCBETUTe/IbHbIe
MprUOOpPHBI, HarpeBaTe/bHbIE IeKTPOIIPUOOPHI (TTPUMeEpHI), 37TeKTPUUYeCKUe
[pefioXpaHUTesId, 3/IeKTPOMArHuT, 3JIeKTPOBUraTe/b ITOCTOSHHOIO TOKaA,
reHepaTop MOCTOSIHHOI'O TOKA

Tabnwiia 22.4

[TpoBepsieMble TpeOOBaHUs K pe3yJibTaTaM 0CBOeHHsI OCHOBHOM
obpa3oBaTesTbHOM MporpaMMbI (9 Kacc)

Kog [TpoBepsiemMble TIpeIMeTHbIE Pe3y/IbTaTbl 0CBOEHUSI OCHOBHOM
TPOBePsIeMOro obpa3oBaTe/IbHOM POrpaMMbl OCHOBHOT'O 00I1Iero 00pa30oBaHMs
pe3ysbTara
1.1 KCI0/Ib30BaTh M3yUYeHHbIe TTOHATUS
1.2 pasuyaTh SIBJIEHUs MO OMMCAHWIO UX XapaKTepPHBbIX CBOMCTB U Ha OCHOBE
OTLITOB, ZIEMOHCTPUPYIOILIMX /JaHHOe (hr3rueckoe siBJieHHe
1.3 pacro3HaBaTh TMpOsiBJIeHWe  UW3yUeHHbIX  (U3MUeCKUX SBJeHUW B

OKpy’KarollleM MHpe, B TOM uunc/ie ¢uU3MUecKre siBJIeHUsl B MpUpOJe, NpU
5TOM TIepeBO/IMTh IMPAaKTHUeCKyl 3a7auy B yueOHYIO, BbIJeJSAThH
CylijecTBeHHble CBOMCTBA (MPU3HAKK) (PU3HUeCKUX sSBJIeHUM

1.4 OTMCHIBaTh W3yueHHble CBOMCTBA Tesl U (U3nUecKre siBIeHUs], UCITIO/b3ys
¢usmueckve BeMYMHBI, TPU  OMUCAHWU TPaBUIBHO  TPaKTOBATh
(bu3nuecKnuii CMBIC/I WCMONb3YeMbIX BeJWYMH, 0003HaueHWss U eJUHULIbI
(bu3nuecKUx BeNMUMH, HaxOAUTb (OPMYJibl, CBSI3bIBAIOLLME JIaHHYIO
¢bu3nuecKyio BeMUUYMHY C JAPYTMMU BeJMUMHAMM, CTPOMTb rpaduku
M3yueHHbIX 3aBUCUMOCTeN (pr3ruecKux BeJMYUH

1.5 XdPaKTE€PU30BATh CBOMCTBA TeJI, q)HBI/IHECKI/Ie sBJIEHW W TIpOLECCHI,
MCI10JIb3YA HU3yUYE€HHbIE 3dKOHBI, pr 3TOM AaBdTb CJIOBECHYHO
CbOpMYJ'II/IPOBKy 3dKOHAd U 3dIMMCbhIBATh €0 MdTEMdTHUYE€CKO€E BbIpa>KEHHE

1.6 00BSICHAATE (pr3UUecKre TIPOLlecChl W CBOMCTBA Tej, B TOM 4YHCIe U B
KOHTEKCTe CUTyallui TMPaKTUKO-OPUEeHTUPOBAHHOTO XapaKTepa: BbISB/ISThH
MPUYNHHO-CJIe[ICTBEHHbIe CBSI3U, CTPOUTb 00BbsICHEHHe U3 2 - 3 JTIOTUYeCcKUX
[11aroB C TIOMOILbI0 2 - 3 M3yueHHBbIX CBOWCTBA (DM3WUECKUX SIBIEHUM,
(br3nUecKrx 3aKOHA WM 3aKOHOMEPHOCTH

1.7 pellaThb pacueTHble 3ajauyd (omuparoljyecss Ha cuctemMy U3 2 - 3
ypaBHEHHI), WCII0JIb3Ysl 3aKOHbI U (DOPMYJIbl, CBsI3bIBalOLMe (hU3nuecKue




Be/IMUMHBI: Ha OCHOBE aHajau3a YC/IOBHSI 3a/lauM 3alyChiBaThb KpaTKOe
yC/IOBUE, BBISIBISATb HeJIOCTAalOIIMe WM W30BITOUHBIE [JaHHbIe, BHIOMpAThH
3aKOHBI U ()OPMYJIbI, HEOOXOUMBIe /il pellleHHs], TIPOBOAUTL pacueThl U
OLIeHMBaThb  peajMCTUYHOCTh TOMYYeHHOTO  3HaueHUsi  (U3NUYeCKOU
Be/TMUMHBI

1.8

pacro3HaBath TPOOeMbl, KOTOpble MOKHO PpeIUTh TPU TTOMOIIU
(bu3MuecKux MeTO/I0B, MCMO/b3ysl OINMUCaHWe WCCAel0BaHusl, BbIJEIATh
rpoBepsieMOe  TpeATo/IoKeHWe, OLleHWBAaTh  TPaBW/IbHOCTh — MOPSAKA
MpOBeJieHUs] ~ WCC/e/JOBaHusi, JlelaTb  BbIBOJbI,  WMHTEPIIPETUPOBATH
pe3y/bTaThl HAOFOIEHUH U OTTLITOB

1.9

MPOBO/IUTh  OMBITHI TI0 HAO/MIOZEHUIO (U3NUYECKUX  SIBJIEHUH WM
(U3MUeCKUX CBOWCTB Tel: CAMOCTOSTENBHO COOMpaTh YCTaHOBKY U3
1M30BITOYHOTO Habopa 00OpyJOBaHUS, OMUCHLIBATH XOJ OMNbITA U €ro
pe3yibTaThl, YOPMYIMPOBATh BHIBOJIbI

1.10

MPOBO/IUTH TP HEOOXOJWMOCTH CepUi0 TIPSIMBIX M3MEPeHHH, Orpezesisisy
cpefHee 3HaueHWe U3MepseMOMl BenuuMHBI (POKyCHOe pacCTosiHUe
cobuparomieli mH3bI), O0OOCHOBBIBaTH BBIOOP CrOCOOa  W3MepeHus
(u3MepHTeILHOTO MPUOOpA)

1.11

MPOBOJUTb UCCTe[j0OBaHUE 3aBUCUMOCTel (U3MUYECKMX BeIUUYUH C
VICTI0/Ib30BaHUEM TPSIMBIX W3MEpPeHUM: IJIaHUpOBaTb HCC/e/J0BaHUe,
CaMOCTOSITEJTBHO ~ COOMpaTh  YCTaHOBKY, (HUKCUPOBaTb  pe3y/IbTaThl
MOJyYeHHOW 3aBUCHMMOCTH (U3MUeCKUX BeIUMUMH B BHJe Tabmul WU
rpadMKOB, JiesiaTb BBIBO/bI 110 pe3yJ/ibTaTaM MCC/ieJOBaHUs

1.12

[MPOBOJWUTL KOCBEHHBIE H3MEDEHUSA d)HBI/IIJECKI/IX BE€/IMUWH: TIVIAHUPOBATH
M3MeEDEHUS, CO6I/IpaTb SKCIIepUMEHTA/IbBHYH0 YCTdHOBKY W BbITIOJ/IHATD
M3MepeHud, CIeays Hpe,[[]'IO)KEHHOI‘/JI HWHCTPYKLWH, BBIUHUC/IATH 3HAUEHHE
BE€/IMUHWHBI 1 dHA/IM3UPOBATH T10JIyYE€HHbI€ PDEe3yJ/IbTdaThl C YUETOM 38,[[(:1HHOI‘/JI
MOrpelHOCTH HBMEPBHHﬁ

1.13

co0/1r0/1aTh TIpaBW/Ia TEXHUKU 0€30TacHOCTH Mpu paboTe ¢ 1ab0paTOpPHBIM
0b0py/loBaHHEM

1.14

Pa3/IM4aTb OCHOBHBLIE TIPHU3HAKHW H3YUEHHBIX (i)I/IBI/I‘-IeCKI/IX MO,Z[EJ'IEI?II
MdTe€pHa/IbHdA TOYKd, abCo/TFOTHO TBEpAOE TeJo, TOUEUHBIM MCTOYHUK
CBeTd, JIy4, TOHKAs JIMH3d, [IJ/laHeTdPHadA MOJeJ/Ib aTOMd, HYK/IOHHasA MO/ eJIb|
dTOMHOT'O dA/ipad

1.15

XapaKTepru30BaTb TPUHIMIBI  JeMCTBUST M3Y4YeHHBIX TPUOOPOB 1
TEXHUUECKUX YCTPOUMCTB C OTIOPOM Ha WX OMMCAHWs, WCIOJb3ysl 3HAHUS O
CBOMCTBaX  (U3MUECKUX SIBIGHMM W  HeoOXoauMmble  (husnueckue
3aKOHOMEPHOCTH

1.16

MCI0JIb30BaTh CXeMbl U CXeMaTU4YHble PUCYHKU H3YUYEeHHBIX TeXHUUECKHX|
Y CTPOMCTB, N3MepUTEeTbHBIX PUOOPOB M TEXHOIOTHYECKUX TIPOLIECCOB TIPH|
pellieHNd  y4eOHO-TIPAaKTMUeCKUX  3a/lady, ONTHUUeCKHe CXeMbl  [iJIs
rocTpoeHust N300paykeHHi B TUIOCKOM 3epKajie ¥ COOUparoliieil JIMH3e

1.17

NMPUBOAUTL  TIpUMepbl  (HAaXoAWTh  WMH(OPMALMIO O  TpUMepax)
MPaKTUUECKOTO UCIIO/b30BaHUS (U3MUECKUX 3HAHWN B TIOBCEJHEBHOM
DPKU3HU 711 oOecrieueHrsi 6e30TMacHOCTH TIpY oOpalijeHuH ¢ ripubopamu U
TeXHUUECKUMH YCTPOMCTBAMH, COXPAHEHUS 3[J0POBbsI U COOJIFO/IeHUsT HOPM|
5KOJIOTHUECKOT0 TIOBe/IeHUs1 B OKpY Kalolleld cpefie

1.18

OCYLL|eCTB/ISITh TIOWCK HHGOpMalMi (PU3MUECKOro COJep>KaHHsl B CeTH

VIHTepHeT, CaMOCTOSITe/IbHO (OPMY/IMPYsl MOWCKOBBIN 3ampoC, HaXO[UThb




MyTW OMpefie/ieHus1 JOCTOBEPHOCTH TOJyueHHOW HMH(GOpMalyd Ha OCHOBE
MMEIOLIMXCsl 3HAHWM U I0MOJTHUTE/TbHBIX MCTOYHUKOB

1.19 MCTI0/Tb30BaTh TIPY BBITIOJTHEHUM Y4eOHBIX 3alaHui HayYHO-TIOMYJISIPHYIO
muTepatypy (hM3UYecKoro CoZiep>KaHusi, CIIpPaBOYHbIe MaTepHasibl, peCypchl
ceti VIHTepHeT; BiaJeTb TpHeMaMd KOHCIIEKTHDOBAaHHUS  TeKCTa,
npeobpa3oBaHusi THGOOPMAIMK K3 O/HOW 3HAKOBOW CHCTEMBI B IDYTYIO

1.20 co3zaBaTh COOCTBEeHHbIE MHUCbMEHHbIe W yCTHbIE COOOIIEeHWs Ha OCHOBe
vH(pOpMali W3 HECKOJbKMX HMCTOYHWKOB (DU3MUECKOTO CO/lepyKaHus,
MyOJTMUHO TIPeZCTaB/ISATh Pe3y/IbTaThl IPOEKTHOW WM MCC/Ie0BaTeTbCKOM
esTe/IbHOCTH, TIPH 3TOM I'PaMOTHO HCTIO0/Ib30BaTh U3YUYeHHbIN MMOHATUHAHBIN
amnrapat u3ydyaeMoro pasfena (U3MKU U CONPOBOXKAATh BBLICTYIIEHUE
npe3eHTalel C yueToM 0COOHHOCTeH ayJUTOPHY CBEPCTHUKOB

1.21 MpY  BBINIOJIHEHWH Y4yeOHBIX TIPOEKTOB W WCCIeOBaHUN (PU3MUeCKUX
MPOLIECCOB  pacripefiesiiTh O00SI3aHHOCTH B TPYyNIle B COOTBETCTBUU C
MOCTaB/JIeHHbIMU 3a/lauaMy, CJIe[IUTh 3a BBITOJIHEHHWEeM IUlaHa [JeWCTBUM U
KOPPEeKTHUPOBaTh €ro, aJ|eKBaTHO OL|eHWBaTb COOCTBEHHBIM BK/IaZ B
esTeIbHOCTD TPYMITBI, BBICTpAaMBaTh KOMMYHMKAaTUBHOE B3aMMOJIEHCTBUE,
MpOSIBJIsisi TOTOBHOCTh pa3pellaTb KOHMIUKTbI

Tabsuria 22.5

[TpoBepsiemble 371eMeHThI cofepkaHus (9 Kacc)

Kop Kop [TpoBepsiemble 371eMeHThI COZlepyKaHUs
pasziena | 3/eMeHTa

8 MEXAHUMYECKUE SABJIEHUSA

8.1  [Mexanuueckoe nBmkeHue. MatepuasbHast Touka. CHCTeMa OTCueTa

8.2  |OTHOCUTENBLHOCTh MEXaHUUECKOTO /IBYKEHHS

8.3 |PaBHOMEpHOe TIPSIMOIMHEMHOE JBWKEHHUE

8.4  |HepaBHOMepHOe mpsiMosiMHeliHOe ABMKeHHe. CpefHsii U MIHOBeHHas

CKOPOCTH TeJla IPYU HepaBHOMEPHOM /IBMKEeHUU

8.5  [Yckopenue. PaBHOYyCKOpPeHHOe MPSIMOJIMHEHOe /IBHKeHHe

8.6 |CBobogHoe nmafenue. OnbIThH Iamunes

8.7  |PaBHOMepHOe [BWKEHHE TII0 OKpY)XHOCTH. Ilepuos ¥ uacTtoTa

oOparrienusi. JIMHeliHasi U yTJIOBasi CKOpPOCTH. LleHTpocTpeMuTe/bHOe
CKOpeHHe

8.8 [[Mepsbiii 3aKoH HetoToHA

8.9  [Bropoii 3akoH HeroTOHA

8.10  [Tperuii 3akoH HploTOHA

8.11  [[TpuHOMI CYyNepro3ULX CUT

8.12  |Cuna ynpyroctu. 3akoH I'yka

8.13 |Cuna TpeHus:: cuja TPeHHUsl CKOJIbXKEHHs, CU/la TPeHHUsi TIOKOsi, JIpyrve

BU/Ibl TDEHUS

8.14 |Cuna TsKeCTH U 3aKOH BCEMHUPHOI'O TATOTEHUs. Y CKOpeHHe CBOOOIHOrO

ra/ieHust

8.15 |IBwkenue rmaHer BOKpyr ConHia. IlepBasg Kocmuueckass CKOPOCTb.

HeBecoMOCTb U ITeperpysku

8.16  [PaBHOBecue MaTepuasbHON TOUKH. AOCOIOTHO TBEpAOE TeJI0

8.17 |PaBHOBecHe TBepZOro Teja C 3aKpeIVIeHHOW OChIO BpaljeHHs. MomeHT|




crsibl. LleHTp TsoKkecTr

8.18  |[Mimnynbc Tena. Vi3mMeHeHWe uMnysbca. IMITy/ibC CUTBI

8.19  [3aKkoH coxpaHeHHsi UMITy/IbCa

8.20 |PeakTHBHOE JBIDKEHHE

8.21 [MexaHuyeckasi paboTa ¥ MOIITHOCTb

8.22  [PaboTa cus TSHKeCTH, YIIPYroCTH, TpeHusi. CBsi3b SHEPrUM U paboThI

8.23  [[loreHuumasnbHast 3HEPrys TeJla, MOJAHSATOr0 HaJl TOBEPXHOCTbIO 3eMJU

8.24  [[MoreHLManbHasl 3HEPTHUsl CKaTOW MPY>KUHbI

8.25 |KuneTtnueckas 5Heprusi. TeopeMa 0 KWHETUUECKOM SHEPryuu

8.26  |3aKoH coxpaHeHUs MeXaHUUeCKOW SHePryuur

8.27  [[IpakThueckre paboThI:
OrmpefiesieHe CpefiHeH CKOPOCTH CKOJIBKeHHsT Opycka WM [IBIDKEeHHS
[11apyKa 10 HAKJIOHHOM IIJIOCKOCTH.
OrnpesiesieHe YCKOPeHUsl Tesa MPU PaBHOYCKOPEHHOM [BWKEHUM IIO
HaK/IOHHOM TJIOCKOCTH.
lccnesoBaHye 3aBUCUMOCTH IYTH OT BpEMeHU
NPy paBHOYCKOPEHHOM /IBDKeHUM 0e3 Haua/lbHOM CKOPOCTH.
[lpoBepka THIOTe3bl: €CAM TPU PaBHOYCKOPEHHOM [BIDKeHWH 0e3
Haya/JIbHOM CKOPOCTH IYyTH OTHOCATCA KakK psiJ, HeYeTHBbIX YMCeJl, TO
COOTBETCTBYIOLLME TIPOMEXYTKA BpeMeHHU OJJMHAKOBBI.
liccnesoBaHve 3aBUCMMOCTH  CWJbl TPEHUSI CKOJIBXKEHWS OT  CHJIbI
HOPMa/IbHOTO JJaBJIeHHUS.
OrnpeienieHre Ko3dduieHTa TPeHUS CKOJTbXKEeHMUS.
OripeziesieHre )KeCTKOCTH TIPY>KUHBI.
OrmpeiesieHrie paboThI CHJTBI TPEHUS TIPU PABHOMEPHOM /IBIDKEHHMHU Tesla
10 FOPU30HTA/ILHOU TOBEPXHOCTH.
OmpefesnieHrie  pabOTbI CWIBI  YTIIPYTOCTA TP TIOABEME Tpy3a C
MCI10/Tb30BaHMEM HETOIBMYKHOTO U TIOABIKHOTO OJIOKOB

8.28 |®usnueckue sB/eHWST B TIPUPOJe: TIPWIMBBI W OT/IMBBI, [JBIKEHHE
niaHeT Co/IHEYHOM  CUCTeMbl, peakTHBHOE [JBW)KEHUe >KMUBbIX
OpraHu3MOB

8.29 [TexHWueckue  yCTPOWCTBA:  CIUJOMETDP, [JATUMKU  TIOJIOXKEHWUS,

aCCTOSIHUSI U YCKOPEHMs], paKeThbl
MEXAHUWYECKUE KOJIEFAHUA Y BOJIHBI

9.1 |KonebarenbHoe [BrKeHHe. OCHOBHbIe XapaKTePUCTHKH KosieOaHMi:
repyo/|, YacToTa, aMIIUTy/a

9.2  |MaTemaTruuecKuii U NMPyKUHHBIN MasiTHUKU. [IpeBpallieHre SHepruu rpu
KonebaTe/TbHOM ABW)KEHUH

9.3  [3aryxatomme KosiebaHusi. BeiHY>KeHHbIe KOsiebaHusi. Pe3oHaHC

9.4  |Mexannueckue BoyiHbl. CBOMCTBA MeXaHWUeCKUX BOJH. [IpozsonbHbIe 1
rorepeuHble BOJIHBL. [llMHA BOJIHBI M CKOPOCTb €e paclpoCTpaHeHMs.
MexaHWueCcKre BOJIHbI B TBEPJOM TeJle, CeliCMUYeCKHe BOJIHEI

9.5 |3Byk. 'pomKOCTb 1 BBICOTA 3BYKa. OTpa’keHHe 3ByKa

9.6  [MHbpa3ByK U yabTpa3ByK

9.7  [[lpaxkTrueckue paboThI:

OrmpefiesieHe 4YaCTOTBI M Tepuoja Koje0aHWM MaTeMaTHYecKoro
MasiTHUKA.
OnpeziesieHye YaCcTOThI U MepHoia KoyieOaHWH MPY>KUHHOTO MasTHUKA

lccnenoBaHye 3aBUCHMMOCTH  Tepuofia KosiebaHW TIO/IBEIIEHHOTO K|




HUTH TPy3a OT JJTUHbI HUTH.

liccnenoBaHre  3aBUCMMOCTH — TIepHOZia  KOyiebaHWM  MPY>KUHHOTO
MasiTHUKa OT MacChl Tpy3a.

[TpoBepKa HE3aBUCUMOCTH Tepro/ia KoyiebaHul rpy3a, MOZABEIIEHHOTO K|
HUTH, OT MacChl FPy3a W >KECTKOCTH TPY>KUHBI. VI3MepeHHe yCKOpeHUs]
CBOOO/THOTO TaJIeHUs

9.8  |®dusuueckue siBEHUSI B TIPUPOjie: BOCIIPUSATHE 3BYKOB >KHUBOTHBIMHU,
3eMJ/IeTpsiCeHUe, CeliCMUYeCKre BOJTHBI, I[yHaMH, 5X0

9.9 [TexHuueckue yCTPOWCTBA: 9XO0JIOT, UCTIO/Ib30BaHKE yJIbTPAa3ByKa B OBITY
1 TEXHUKE

10  |DJIEKTPOMATHUTHOE TTOJIE U SJIEKTPOMATHUTHBIE BOJIHBI
10.1 |SnekTpomarHuTHOe ToOJie. OJIEKTPOMarHUTHbIe BOJIHBL. CBOMCTBA
H/IEKTPOMArHUTHBIX BOJTH
10.2  |[Ikaya 371€KTPOMarHUTHBIX BOJTH
10.3  [DnmekTpomarHuTHas Tipupoja cBeta. CKOpoCTh cBeTa. BoJiHOBBIE
CBOMCTBA CBeTa
10.4  [[IpakTnueckue paboThI:
l13ydyeHrie CBOMCTB 3/IEKTPOMAarHUTHBIX BOJIH C TIOMOII[BI0 MOOH/IBLHOTO
TenedoHa
10.5 |®dusuyeckue siB/ieHUs B MPHUPO/ie: OMOIOTHUECKOe /1eHCTBUe BUAUMOTO,
NbTPahr0/IeTOBOTO Y PEHTT€HOBCKOT0 M3/TyUeHui
10.6  [TexHuyeckue YCTPOWMCTBA: WCIIOIb30BaHWE 3IEKTPOMArHUTHBIX BOJIH
17151 COTOBOI CBSI3U
11  |CBETOBBIE ABJIEHW A

11.1  UlyueBas Mogenb cBeTa. VICTOUHHKM CBeTa

11.2  [[IpsimosiMHelHOe pacrpocTpaHeHue CBeTa

11.3  |Otpakenue cBeta. Ilyiockoe 3epKaso. 3aKOH OTpayKeHHsl CBeTa

11.4  [[IpenomsieHue cBeTa. 3aKOH TpesioM/ieHUs cBeTa. [Io/siHOe BHYTpeHHee
OTpa’KeHHe CBeTa

11.5 VIunza. Xoj siyueil B IMH3e

11.6  |Ontrueckas cricteMa hoToarmapara, MUKPOCKOTIA M TeJIeCKoria

11.7  [['na3 kak ontuyeckasi cictreMa. B/IM30pyKOCTh U [Ia/IbHO30PKOCTh

11.8  |Pa3nokenue 6Gesmoro cBera B crekTp. OmbiTel HptoToHa. CrioxkeHue
CIeKTpasIbHBIX [IBeTOB. Jlncrepcus cBeTa

11.9  [[IpakTriueckue paboTHhI:

liccnenoBaHue 3aBUCHMMOCTH yTJ/la OTPaKEHHs] CBETOBOTO Jyda OT YT/
ra/ieHusl.

l13yueHre XapaKTepUCTUK N300pakeHHs IpeJMeTa B TVIOCKOM 3epKarie.
lccnenoBaHye 3aBUCHMOCTH YTJIa TIPeJIOMJ/IEHHsI CBETOBOTO JIyda OT yTJ/a
[1a/leHUs1 Ha rpaHuLie "BO3yX - CTeKJIO".

[TonyueHne M300pa’keHNH C TOMOIIbI0 COOMPAIOLL|eH JTUH3BI.
OrmpeiesieHrie GOKYCHOTO PACCTOSIHUSI M OTITHUECKOM CH/TbI COOMparoILeit
TH3BI.

OTBITHI TIO Pa3/IOXKeHHI0 Oe1oro cBeTa B CIIEKTP.

OMBITHI TI0 BOCIIPUSITUIO IIBeTa NPeAMETOB IpY WX HAOJIIOZeHUH uepes
11BeTOBbIe (DHTLTPHI

11.10 |®wusnueckue siBeHUs B npupoge: 3atMenus CosHia u JIyHbI, LIBeTa TeJl,
orTHUUecKre siBjieHUsi B atMoc(epe (uBeT Heba, pedpakius, paayra,

MUpa)




11.11 |TexHuueckue yCTpPOMNCTBA: OUKH, TIEPUCKOII, (hoToammapar, OnTudecKue

CBETOBO/IbI

12 [KBAHTOBGIE ABJIEHN S

12.1  |Ombitel Pe3epdopsa v uiaHeTapHasi Mofiesib atoMa. Mogenb atoma bopa

12.2  |Mcnyckanve ¥ morsoileHWe cBeTa aroMoM. KBaHTbl. JIuHeituaTele

CIIEKTPBI

12.3  |PasimoakTUBHOCTh. Asbha-, 6eTa- U raMMa-HU3/TyYeHust

12.4 |Ctpoenue aromHOoro sjapa. Hyk/ioHHas MoJe/lb aTOMHOTO sifpa.

130TOMBI

12.5 |PasmoakTrBHBIe TipeBpaliieHus. [lepro/ monypacnazia aTOMHbIX siZiep

12.6  |finepHble peakiy. 3aKOHbI COXpaHeHHsI 3apsi/J0BOI0 M MacCOBOTO UHMCesT

12.7  |OHeprus cBsi3u aTOMHBIX sifiep. CBsA3b MacChl ¥ SHEPTHUU

12.8  |Peakuyu cunTe3a u fenenus sjep. Vicrounuku sHeprun CoJHIa U 3Be3]|

12.9 |finepnas sHepreTuka. [leiicTBHe PaZMOAKTUBHBIX W3TyUeHU Ha >KUBbBIE

OpraHyU3MBbl

12.10 [[IpakTUueckuie pabOTHI:

Habro/ieHue CIIONIHBIX M TMHEHYAThIX CIIEKTPOB U3TyYeHUsl.

liccnemoBaHWe TPEKOB: M3MEpPEHHe SHePruy YacTULIbl 110 TOPMO3HOMY

nyTy (1o goTtorpadusam).

l13MepeHMe paii0aKTUBHOTO hoHa

12.11 |®usuueckue siBNeHUs B MPHUPOJE: eCTeCTBEHHbIN PalM0aKTUBHBIA (OH,

KOCMUYeCKHe JIy4Yd, paiM0aKTUBHOE U3/TyuyeHHe NPUPOHbIX MUHEPasoB,
eMCTBHUe PaIM0aKTHMBHBIX U3/yUeHUI Ha OPraHu3M YesioBeKa

12.12 [TexHuueckue yCTPOWCTBA: CIEKTPOCKOIN, WHAWBUAYa/JbHBIA [103UMeTD,

Kamepa BusibcoHa

IIpunoxxenue

153.8. [lng npoBeJjeHNsI OCHOBHOI'O OCYy/JapCTBEHHOI'0 3K3aMeHa 1o ¢usuke (fanee - OI'D
1o GU3MKe) UCII0/IB3yeTCs TepeueHb (KoAu(GUKaTop) MpoBepsieMbIX TpeOOBaHUI K pe3y/sbTaTaM
OCBOEHMsSI OCHOBHOW 0Opa3oBaTe/bHOM IpOrpaMMbl OCHOBHOTO oOirjero ob6pasoBaHus U
3JIEMEeHTOB COJlepyKaHUsl

Tabsura 22.6

[TpoBepsiembie Ha OI'D mo ¢usvke TpebOBaHUS
K pe3yJibTaTaM OCBOeHUsI OCHOBHOM 00pa3oBaTe/ibHOM MPOrpaMMbl
OCHOBHOTO 00111eT0 00pa3oBaHuUs

Kog [TpoBepsieMbie TpeOOBaHUS K TIPEIMETHBIM pe3y/ibTaTaM 0a30BOr0 YPOBHS
TIPOBepsSieMOr0 | OCBOEHHsI OCHOBHOM 00pa30oBaTebHOM IIPOrpaMMbl OCHOBHOTO 00I1Iero
TpeboBaHUsI o6pa3oBanust Ha ocHoBe PI'OC
1 [ToHrMaHve ponu (PU3MKY B HAYYHOW KapTUHE MUPa;

copMupoBaHHOCTh 0a30BBIX TpeZCTaB/lIeHUHA O 3aKOHOMEPHOW CBSI3U U
M03HaBaeMOCTH $SIBJIEHWM TIPUPO/bI, O PO/ JKCIlepUMeHTa B ¢u3uMKe, 0O
cucremMoobpasytomeii posi (U3NKA B Pa3BUTHM eCTECTBEHHBIX HayK,




TeXHUKU U TeXHOJIOTHH, 00 3BO/MIOLMU (PU3NUECKUX 3HAHUM U UX POJU B
1[e/IOCTHOM eCTeCTBeHHOHAayUHOW KapThHe MHpa, O BK/aZle POCCUMCKUX U
3apy0e)KHBIX YUEeHBIX-(HM3UKOB B pa3BUTHE HayKH, 00bsCHEHHE TPOI[eCCOB
OKpY’KaroIllero MUpa, pa3BUTHe TEXHUKU U TeXHOJIOTHH

3HaHUs 0 BHZAX MaTepuu (BeLeCTBO U IOJie), O BIDKEHHM KakK criocobe
CyILIleCTBOBaHMSI MaTepuH, 00 aTOMHO-MOJIEKY/SIpHOW TeopUH CTPOEHUst
BeIleCcTBa, O ()Y3MUYEeCKON CYLIHOCTH SIBJIEHUM NPUPOAbI (MeXaHUUeCcKHX,
TEeTUIOBBIX, 3/IEKTPOMarHUTHBIX U KBAHTOBBIX);

yMeHUe pa3/inyath SIB/IeHUs 0 ONMCAHUIO0 UX XapaKTepPHbIX CBOMCTB M Ha
OCHOBE OIIbITOB, JIeMOHCTPUPYIOLLIMX JlaHHOe (PU3NYECKOe SIBJIEHUE;
yMeHHe paclio3HaBaTh MpOsiB/IeHHe H3YUeHHbIX (PU3MUeCKUX SIBJI€HUM B
OKpY>KaloIlleM MHUpe, BbIZIeJIsisl X CyILlleCTBeHHbIe CBOMCTBA (IPU3HAKN)

BnaseHve ocHOBamMM TOHATUMHOIO armapata U CUMBOJIMYECKOTO S3bIKa
(GU3MKM ¥ MCTIOMb30BaHKe UX IS pelieHnst yueOHbIX 3a/1ad;

yMeHHe XapaKTepu3oBaTb CBOWCTBa Tes, (U3WUYeCKue SBAeHUS U
TMIPOLIeCChI, UCT0Mb3Y$ QYHJAaMeHTa/lbHble U SMITMPHUYeCKHe 3aKOHbI

YMeHHe OMUCHIBAaThb HN3y4yeHHbIe CBOMCTBa Te/l U cbmnqecxne sABJIeHN,
HCII0JIb3YyA (bI/I3I/I‘-IECKI/Ie Be/IMYMHBI

BrajieHrie 0CHOBaMHU METO/IOB HAyYHOT'O TI03HAHUS C yueToM CObroieH st
nipaBu/1 0e301MacHOTo Tpy/a:

HabmofeHre (GU3NUeCKUX SIBJIEHUM: yMeHHe CaMOCTOSITelTbHO cobupaTthb
9KCTIePUMEHTa/IbHYI0 YCTaHOBKY M3 JaHHOrO0 Habopa 000pymOBaHUs TIO
VHCTPYKLIMY, OMNMCHIBAaThb XOJ] OMNbITa W 3alKChiBaTh €ro pe3y/bTarThbl,
(hopMy/IMpoBaTh BLIBO/IbI;

NpoBeJileHNe TPSIMbIX M KOCBEHHBbIX M3MepeHWW (U3UUYecKUX BeTUUMH:
yMeHHe  IIaHMPOBaTh  U3MEPEHHs,  CaMOCTOSITelbHO  cobupaTth
9KCIMepPUMEHTabHYI0 YCTAaHOBKY IO WHCTPYKLIMH, BBIUMC/STH 3HaueHHe
BeJIMUMHBI U aHA/IM3UPOBATh MOTyYeHHbIe pe3y/IbTaThbl C y4eTOM 3aZaHHOU
MOTPELLHOCTH pe3y/bTaTOB U3MepPeHuH;

MpoBe/ieHHe HEeCJIO>KHBIX 9KCIepUMEeHTa/TbHbIX WCCie/JOBaHUM;
CaMOCTOSITeJTbHO COOMpaTh KCIIepUMEeHTaTbHYI0 YCTaHOBKY M IPOBOJWTH
WCCelOBaHUe TI0 MHCTPYKLMM, TIPeACTaB/ATh MOJyYeHHbIe 3aBUCUMOCTU
¢bu3MyecKUx BeJIMUMH B BUAe Tabimul, U rpadMKOB, YUMUTHIBATh
TOTPeLIHOCTH, [le/laTh BBIBOABI TI0 pe3y/abTaTaM MUCCIe0BaHUS

[ToHMMaHKe XapaKTepHbIX CBOMCTB (pr3nueckux Mo/ieseli (MaTepuasibHas
TOYKa, abCOJTFOTHO TBEp/j0e Tesio, MO/Ie/IM CTPOEHUsI Ta30B, KUAKOCTEH U
TBepAbIX TeJl, MJlaHeTapHasi MOJle/lb aTOMa, HYK/IOHHasi MOZie/lb aTOMHOI'O
si7ipa) U yMeHHe TIPUMEeHSITh UX [ijist 00bsicHeHUsT PU3NUeCKUX MPOL[eCCOB

YMeHMe 00bACHATH (hpM3MUeCcKHe TIPOLIeCChl U CBOMCTBA TeJl, B TOM UHMC/Ie U
B KOHTEKCTe CHUTyal[ill IPaKTUKO-OPUeHTMPOBaHHOIO XapakTepa, B
YaCTHOCTH, BBISB/ISATh NPUUYUHHO-C/I[CTBEHHble CBS3M M CTPOUTh
o0bsiICHeHHe C OIOpOoM Ha M3yuyeHHble CBOMCTBA (U3MUECKUX SIBJIEHUH,
(u3nyeckrie 3aKOHbI, 3aKOHOMEPHOCTU U MOJe/Ii

YMeHue pemiath pacueTHbIe 3a/auu (Ha 6ase 2 - 3 ypaBHEHHI), UCTIO/Ib3YS
3aKOHBI U (DOpPMYJIbI, CBSI3bIBalOIME (PM3UUYECKHe BeJIMUMHBI, B YaCTHOCTH,
3amMChIBaTh KpaTKOe YC/IOBHe 3a/lauM, BbISB/ATH HeJOCTarolle JaHHbIe,




BbIOMpATh 3aKOHBI W (OPMYJbI, HEOOXOAWMbIE i1 €e pelleHHs,
WCTIO/Tb30BaTh CTPaBOUHbIE JAHHBbIE, TIPOBOJUTH pacueThl M OLeHUBATh
PealiCTUUHOCTD TI0/TyUeHHOT0 3HaueHUs1 PU3ndeckoil Be/TMUHHbBI, yMeHUe
orpefiesisiTh  Pa3MepHOCTb (PU3MUECKOM BeMUMHBI, TOJyYeHHOM MpHU
pellieHu| 3aiauu

YMmeHHe xapakTepy30BaTh NMPUHLIMIIBI A€WCTBUSI TEXHUUECKHUX YCTPOWMCTB,
B TOM uMC/Ie ObITOBBIX MPHUOOPOB, ¥ MPOMBIIIEHHBIX TE€XHOIOTHYeCKUX
TMPOLIeCCOB M0 UX OIMKCaHUIO0, UCII0JIb3YS 3HAaHUS O CBOMCTBAX (PU3MUYECKUX
sIBJIeHUI 1 HeoOXxouMble (hr3nUecKrie 3aKOHOMEPHOCTH

10

YMeHMe UCII0/b30BaTh 3HaHUS O (PU3NUYECKUX SIBJIEHUSX B ITOBCEAHEBHON
JKU3HU 71 obecrieueHusi 6e30MacHOCTU TpU OOpallleHuu C ObITOBBLIMU
npubopaMu W TEeXHUYEeCKUMU YCTPOWCTBAMH, COXPaHEHHsl 3/I0pOBbsI U
cobsrofieHlst HOPM 3KO0JIOTMUEeCKOro TOBeZleHUsI B OKpY»Karollleil cpefie;
MOHMMaHWe HeoOXOAWMOCTY TIPpUMEHEeHHsl [OCTIKeHWd (u3vMku u
TeXHOJIOTW /171 PALMOHAILHOTO TTPUPO/I0TI0/Ib30BaHUS

11

OnbIT TIOMCKa, Tipeobpa3oBaHUs U Tpe/CTaB/ieHUs WHPOpPMaLUU
(Gu3nMUecKoro Cofiep>kaHusi C  HCIO/Ab30BaHHWEM  MH(OPMAaLMOHHO-
KOMMYHHUKATUBHBIX TeXHOJIOTHIA;

yMeHHe OLeHUBATh [JOCTOBEPHOCThH MOJIyUeHHON MH(pOpPMalLMi Ha OCHOBe
VMMEIOIIMXCsl 3HAaHUM U IOTIO/THUTE/IbHBIX UICTOUHUKOB;

yMeHHe WCIO/b30BaTh TIPU BBITIOJTHEHUW Y4YeOHBIX 3aZlaHUN HayuHO-
TOTYJIIPHYIO  JIUTepaTypy (U3WUeCKOr0 CO/lep)KaHWsl, CIIpaBOUHbIe
MaTepuabl, pecypchl cetd VIHTepHeT;

B/a/ileHre 0a30BBIMU HaBbIKaMU Tipeobpa3oBaHusi MHPOPMALIMU U3 OHOU
3HAaKOBOM CHCTeMbl B JpYIyI0; yMeHHe CO3[aBaTb COOCTBEHHBIE
MUCbMeHHble W YyCTHble COOOLeHWss Ha OCHOBe WH(OpPMaLUU U3
HECKOJIbKUX UCTOUHHUKOB

Tabsura 22.7

[TepeueHn 3/1eMeHTOB cofiep>kaHus, NpoBepsieMblx Ha OI'D no ¢usuke

Kop, [TpoBepsiemMblii 3/1IeMeHT Co/iep>KaHUs
1 MEXAHUWYECKUE ABJIEHUA
1.1 Mexanuueckoe  gBrKeHue. MarepuanbHags Touka. Cucrema — orcuera.
OTHOCUTE/ILHOCTD [JBUKEHUS
1.2 PaBHOMepHOe ¥ HepaBHOMepHOe ABWkeHHe. CpefHssi CKOPoCTb. Dopmyna s
BBIUMCJIEHUS CpeJIHed CKOPOCTH:
S
V =——
t
1.3 PaBHOMepHOe TIpSIMONMHelHOe ABWKeHWe. 3aBUCHMMOCTb KOOPAMHATHI Tesla OT

BpPEMEHU B C/Iyyae PaBHOMEPHOIO NPSIMOJIMHEMHOTO [IBV)KEHUS:

X(t) = Xo + Vit.




I'padvikd 3aBUCUMOCTH OT BpeMeHHU [/l TIPOEKI[UM CKOPOCTH, TIPOEKI[UU
rnepeMeLleHusi, MyTH, KOOpJWHATbl TIDU PaBHOMEDHOM TMPSIMOJIMHENHOM
JIBIKEHUU

1.4 3aBUCUMOCTb KOOpPAMHATHI Tejla OT BpPEMEHUM B (Jlyyae pPaBHOYCKOPEHHOro
MPSIMOJITMHEMHOTO IBU)KEHUS:
2
. t
x(t) =x, +v, t+a, —.
2
@opMysbl 11 TPOEKLUU TepeMeleHus], MPOeKLUU CKOPOCTU Y TMPOeKLUU
YCKOpeHUsI IPY PaBHOYCKOPEHHOM IPSIMOJIMHENHOM [JBYKEHUN:
2
. t
s (t) =v,, t+a, —,
2
v () =v,, +a, t,
ax(t) = const,
Vo’ - Vi’ = 2ay8x.
'padyky 3aBUCHMMOCTH OT BpEMEHU /i TPOeKLMA YCKOPeHUs, MPOeKLUr
CKOPOCTH, TPOEKLMH T[epeMeleHus], KOOPJWHATbl TPU PAaBHOYCKOPEHHOM
TMPSIMOTMHEMHOM [IBUYKEHUU
1.5 CBobopiHoe mageHue. PopMysibl, OMUCHIBatOIIMe CBOOOJHOe TajieHHe Tesa TIo
BepTUKaIA (JBWKEHHWe Tela BHU3 WIM BBepX OTHOCUTE/TBHO ITOBEPXHOCTH
3emsn). I'pa@uku 3aBUCHMMOCTM OT BpEeMeHH [iisi TIPOEKLMH YCKOpPEeHHs,
MIPOEKLIMM CKOPOCTH 1 KOOPAWHATHI TIPY CBOOOIHOM TTaZIeHUH TeJia 110 BePTHUKAIN
1.6 CKOpOCTb paBHOMEPHOI'O [BWXKEHUs Teja II0 OKPY)XHOCTU. HampasieHue
CKOPOCTH.
dopMyra [y BBIUMC/IEHUS CKOPOCTH uepe3 pajuyC OKPY)XHOCTU U IIepUof,
obparteHust:
27R
V ——
T
LleHTpocTpeMuTelbHOE — yCKOpeHue. HaripaBieHue 1j@eHTPOCTPeMUTEIbHOIO
yckopeHusi. @opMmyia Jj1s1 BBIUMC/IEHUS YCKOPeHUS:
2
\%
a ———.
i
R
dopmyra, CBS3bIBaOLIast IEPUOJ, M UaCTOTy OOpariieHust:
1
V==
T
1.7 Macca. ITnotHOCTS BeljectBa. opmysia A5l BBIUUCIEHUS TJIOTHOCTH:




\%
1.8 Cuia - BeKTOpHas ¢r3udeckasi BeinurHa. Crio)keHHe CUj
1.9 SiBnenue uHepiuu. I[lepBoiii 3aKk0H HbloTOHA
1.10  |Bropoii 3akoH HbloTOHa:
F =m -a.
CoHarnpaB/ieHHOCTb BEKTOpa YCKOPEHUsI Tesla U BeKTOpa CWJIbl, JefCTBYIOLel Ha
TeJio
1.11 | B3aumogetictBue Tes. Tpetuii 3aKkoH HetoTOHa:
F,,,=-F_,
1.12 | TpeHue MOKOS U TpeHHe CKOJIbXKeHUsl. Popmysia [/l BBIYUCTIEHUS MOAYJISE CUJIbI
TPEHUS CKOJTbKeHUS:
F,=p-N
1.13 |Hdedopmaruss Tenma. Ympyrue U Heynpyrue pedopMaiu. 3akKOH YIpPyrou
nedopmaiiuu (3akoH ['yka):
F =k -Al
1.14 | BcemupHOe TAroteHue. 3aKOH BCEMUPHOIO TATOTEHUS:
m ‘m
— 1 '
F=G 2.
R
Cuna TspkecTH. Y cCKopeHUe CBOOOTHOTO TIa/IeHUS.
dopmysia /151 BBIYUC/IEHUST CUJTBI TSDKeCTH BOJIHM3U MTOBEPXHOCTH 3eMJIH:
F =mg.
[ewxenve r1uiaHeT BOKpyr CosHua. [IlepBasg KocMHMueckasi CKOPOCTb.
HeBecomocTs v nieperpysku
1.15 |Vmnynbc Tena - BeKTopHas (pr3rueckasi BeJMuMHa.
p =mv
Nmrniynbe cuctemsl Tes.
V3meHeHune uMmItyJ/ibca. VIMITy/IbC CHJTBI
1.16 |3akoH coxpaHeHUs UMIMYJIbCa JJ1s1 3aMKHYTOM CUCTEMBI TeJl:

p =m,v, + m,v, =const.




PeakTuBHOE ABH>KeHHne

1.17 | Mexanuueckasi pabota. @opmyiia /i1 BBIYKCIEHUS] PaOOThI CUJIBI:

A =Fscosa.

MexaHuueckast MOIIHOCTB:

1.18 | KuHeTHueckas v MOTeHL[MA/IbHAsI SHEPIUsl.
®dopmyna /151 BBIYUC/IeHHsI KWHeTUUEeCKOM SHepruu:

Teopema 0 KUHETUUECKOW SHEPIUM.
dopMyna [Jig BbIUKUC/IEHHs TOTEHLIMA/JIbHOM SHepruM Tesa, TMOAHSTOro Haj
3emien:

E, = mgh

1.19 |MexaHuueckas SHeprus:
E = Ex + E,.

3aKoH COXpPdAHEHUA MeXaHUUeCKOM SHEepruun. CDOpMyJ'Ia AJId 3dKOHA COXPdHEHUWS
MeXaHUYeCKOU JHEPIU B OTCYTCTBUE CUJT TDEHUA:

E = const.

I[TpeBpailjeHre MeXaHUUECKOW SHeprUy NpY HAJTMUMU CUJIbl TPEHUS

1.20 |IIpocTele MexaHU3MBl. "30/10TO€ NIPABU/IO" MEXaHUKU.
Peiuar. MomeHT cusibl:

M =FL
YcyioBre paBHOBeCHS phlyara:

M1+M2+...:0.

[ToBM>KHBINM U HETIOIBYKHBIN OI0OKH.

n= AI'IO]IEBHEIH
o ganaquHaﬂ

KII/[ npocThiX MEXaHU3MOB,

1.21 | JaByiieHue TBepAOro Tea.
@dopmyna [i/1s1 BBIYUC/IeHUs 1aB/iIeHHs TBepOro Tesa:




p g

HaBnenue rasza. ATMoccepHoe JlaBjieHue.
['mppocraTueckoe JaBjieHUe BHYTPU KULKOCTH.
®opmyra [/151 BBIYUC/IeHUs [JaB/IeHHs BHYTPU JKUJKOCTHU:

p =pgh+p,,
1.22 | 3akoH [Tackans. 'mapaBarueckuil mpecc
1.23 |3akoH Apxumena. Popmyna A onpejeneHUs BbITAJKWUBAIOIIE CUJIBI,
JIleVICTBYIOLLIeH Ha TeJsI0, IIOrPY>KeHHOe B XKUJKOCTb WU ras:
FAPX_ =pgV.
Ycnosue nyiaBanus Tesna. [1aBaHve Cyl0B U BO3/yXOIl/laBaHUe
1.24 |MexaHnuueckue KojebaHHs. AMIUIMTYZQ, TIepHOJ, M 4YaCcTOTa KOJieOaHHMA.
1
V==
dopmyiia, CBSI3bIBAIOIIAS YACTOTY U TIEPUO/| KOJIeOaHu: T
1.25 |MarematvuecKuii W TIPDY)KMHHBIM MasiTHUKW. [lpeBpaljeHue >sHepruu Ipu
KosiebaTesTbHOM [IBHXKeHUH
1.26  |3aryxaroiiye KosebaHus. BeiHYXJeHHBIe KOieOaHus. Pe3oHaHC
1.27 | MexaHnueckue BOJHBI. [Ipofio/ibHBIE W TIOTIepeuHble BOJIHBL. [l7MHA BOJIHBI U
CKOPOCTb pacIipoCTpaHeHusl BOJIHBI:
A=v T
1.28 |3Byk. I'poMKocTe M BbICOTa 3ByKa. OTpakeHHe 3BYKOBOW BOJIHbI Ha IpaHULie
IByX cpel. IHPpa3ByK U yIbTPa3ByK
1.29  |IIpakTtuueckue pabOThbI

V3mMepeHue cpefHel IJIOTHOCTH BeLeCTBa; apXUMeJOBOW CHUIbl; »KeCTKOCTH
NIPY’KUHBI; K03(h(ULMeHTa TPeHUsl CKOJIbKeHUsl; paboThl CU/IbI TPEHUs], CHUJIbI
YIIPYTOCTH; CpeAHel CKOPOCTU /IBID)KeHHWs] OpyCKa IO HAaKJIOHHOM TJIOCKOCTH;
yCcKopeHUs1 Opycka TpH [IBWDKEHMM T10 HAKJOHHOW IUIOCKOCTH; YaCTOThl U
repuofia Koje0aHWH MaTeMaTH4eCcKOro MasTHUKA; YacTOTBI M Tieprofa
KosilebaHU TIPY>KMHHOTO MasiTHUKA; MOMEHTa CHJIbI, [eMCTBYIOIIEro Ha phlyar;
PabOTHI CUJIBI YTIPYTOCTH TIPH TI0{beMe T'Py3a C TIOMOIIIBI0 HEeMoJBM)KHOTO O/10Ka;
paboThI CHIBI YTIPYTOCTH MPU MIObeMe Tpy3a C TOMOLLbIO MO/JBH)KHOTO O/10Ka.

WccnenoBaHue 3aBUCHMMOCTH apXHMMeOBOM CU/IbI OT OObeMa TOTpY’KeHHOMN
YyacTH Tejla U OT IJIOTHOCTU XKUJKOCTH; HEe3aBUCUMOCTU BbITaJKUBAIOLLEl CHUJIBI
OT MaccChl TeJla; CUJ/Ibl TPEHUS CKOJIbKEeHHUSI OT CUJIbl HOPMa/IbHOTO ZIaB/IeHUsI U OT
poJia MOBEPXHOCTH; CU/Ibl YNPYrOCTH, BO3HHUKAIOLeW B MPY)KHWHE, OT CTereHU
JedopMarvy MPY>KWHBI; YCKOpPeHUs1 Opycka OT yryia HakK/OHA HarpaBJIstoLe;
reprozia (4acToThl) KosebaHUM HUTSHOTO MasiTHMKA OT J/IMHBI HUTH; Tleproia
KosiebaHWi TPY)XMHHOTO MasiTHUKA OT MacChl TPy3a M >KeCTKOCTU TIPY>KUHBI;




WCC/Ie[JOBaHME HEe3aBUCHUMOCTU Tieprofa KosiebaHWi HUTSHOTO MasTHUKA OT
Macchl rpysa.
ITpoBepka yc/0BUsSl paBHOBECHS pblyara

1.30 |®usuueckue sBIeHWS B MpPUPOJeE: TNPHUMepbl [ABWKEHWS C pas3/TMYHbIMU
CKOPOCTSIMM B )KMBOU U HE)KMBOHW MPUPOJe, NelCTBUE CU/bI TPEHUS B MPUPOJe U
TeXHUKe, TPWIUBbl W OT/IMBBI, [JBWKeHHe IaHeT (CoOJIHEYHOM CHCTEMBI,
PEeaKTHBHOE [IBW)KEHHe >KUBBIX OPraHHW3MOB, PblUard B Tejle 4e/IOBeKa, BIUSHUE
aTMOC(epHOTO /laB/eHWss Ha >KUBOW OpraHW3M, IIaBaHWe pbIO, BOCIIPUSITHE
3BYKOB >KUBOTHBIMH, 3eMJIETPSICEHHE, CeCMHUYEeCKHe BOJIHBI, LIyHaMH, 3X0

1.31 |TexHuyeckue yCTPOWCTBa: CIHJOMETD, [JaTUMKU ITOJIOKEHHUS, PAacCTOSIHUS U
YCKOpeHUs, AWHaMOMETp, TO/LIMITHAKYA, PpaKeTbl, pblyar, T[OABWKHbBIM U
HETIOZBYDKHBIA OJIOKM, HAK/IOHHAsi TUIOCKOCTh, TMPOCThIE MeXaHW3Mbl B OBITY,
cooO1iaroluecss CoCy/ibl, YCTPOMCTBO BOJOMNPOBO/A, THAPABIAYECKUN TIpecc,
MaHOMeTp, OapomeTp, BBICOTOMep, TIOPIIHEBOM HACOC, apeoMeTp, 3XOJIOT,
WCTIO/Ib30BaHue YIbTPa3ByKa B ObITY U TeXHUKe

2 TEITJIOBBIE ABJIEHVA

2.1 OcCHOBHbIE  TIOJIOKEHUSI ~ MOJIEKY/ISIDHO-KUHETUYEeCKOW  TeOpUM  CTPOEHMsI
BellecTBa. MoJiesi TBEPZOTo, XKUAKOTO ¥ Ta3000pa3HOTO COCTOSIHUM BeIlecTBa.
Kpucrannueckve 1 amopgHble Tesa

2.2 lBvwKenve yvactul] BemjectBa. CBsA3b CKOPOCTM [JBWXKEHUSI 4YaCTUL] C
Temrepatypoil. bpoyHoBckoe aBmkenue, auddysus

2.3 CMaumBaHue U KaluUIIpHbIe SIB/I€HUS

24 TerioBoe paciiMpeHue U CKatve

2.5 TeryioBoe paBHOBecue

2.6 BHyTpeHHsisi 3Heprusi. Pabora u Teruiorepejjaua Kak CrocoObl W3MeHeHHs
BHYTpPEHHeM SHepruv

2.7 Buppl Terionepeauu: TerionpoBOAHOCTb, KOHBEKLMS, U3/TyueHue

2.8 HarpeBanue u oxyaxzgeHue Tejn. KosmuecTBO — TeruloTel. Y /esbHas
TeI/I0eMKOCTb:

Q = Cm(tz - t1)

2.9 3aKOH COXpaHeHUs 3Heprud B TeIUIOBBbIX IIpolieccax. YpaBHEHHe TeIsIOBOro

OanaHca:
Q1 + Q2 +...= 0
2.10 |UcnapeHve u KoHAeHcalusi. VI3MeHeHWe BHYTPEHHEM 5HEPruM B Mpoliecce

WCrapeHusi W KOHJeHcauuu. KurmeHue JKUAKOCTH. Y[enbHasg TeruioTa
rapoo6pa3oBaHUs:

L =%
m




211

BraxxHoCTh BO3yxa

2.12 |[lnaBneHve W KpucTa/uiM3auus. VI3MeHeHWe BHYTpeHHeM 5SHEPrud MpH

T/IaB/IEHUU U KPUCTA//IM3aLUK. Y le/ibHasl TeIyI0Ta IJ1aB/IeHHs:
m
2.13 | BHyTpeHHss 3Heprus CropaHus TOILIMBA. Y ie/lbHas TeryioTa CropaHus TOIUIMBa:
m

2.14 [TpuHLMITBEI paboThI TeTIOBLIX ABUTaTenei. KI1/] TerioBoro gBuraTeis

2.15 |TIpakTrueckue paboThbI
V3mepeHue y/e/lbHOM TeMJIOEMKOCTH MeTa/UTMueCKoro LWIWMHAPA; KOIudecTBa
TeIUIOThl, TIOJIy4YeHHOTO BOJOW KOMHATHOW TemmepaTypbl (DMKCUPOBAaHHOMN
MacChbl, B KOTOPYH) OMYyIeH HarpeTbl LWIMH/DP; KOJUUeCTBAa TeIJIOThHI,
OTJJ@aHHOTO HarpeThiM LWIMHAPOM, TOC/ie OMyCKaHUsi ero B BOAY KOMHAaTHOMN
TeMIlepaTypbl; OTHOCUTE/IbHOM B/IQ)KHOCTHM BO3/yXa; VAe/JbHOW TeryIOThl
T/1aB/I€HUS JIbJ1A.
VccnepoBaHve u3MeHeHUs] TeMIlepaTypbl BOJbI TP Pa3/MUHBIX YCJIOBUSIX;
sIBJIEHUSI TETVI00OMeHa MPH CMeIIMBaHWHM XOJIOJHON W ropsiueii BOJbl; Tpoliecca
WCIapeHust

2.16 | ®usnueckue siB/ieHUs] B TIPUPOJE: TTOBEPXHOCTHOE HATsPKeHWe U KalWIspHbIe
SIBJIeHUs1 B TIPUPOJZe, KPUCTa//Ibl B TIpUpPoOZe, u3iydeHre Co/HLA, 3aMep3aHue
BO/IOEMOB, MOPCKHe Opu3bl; 00pa3oBaHUe pOChl, TyMaHa, WHesl, CHera

2.17 | TexHuueckue yCTPONCTBA: Karw/uIsSIpbl, TIPUMepPbl WCIIO0/b30BaHUs KPUCTAJIOB,
JKAJKOCTHBIM TePMOMETp, AATUMK TeMIlepaTypbl, TEPMOC, CHCTeMa OTOIIeHUS
JIOMOB, TUTPOMETPhI, TICHXPOMEeTp, TlapoBasi TypOWHa, JBUraTe/lb BHYTPEHHEro
CropaHusi

3 SJIEKTPOMATHUTHBIE ABJIEHUA

3.1 OJieKTpuU3aLus Tes. /IBa BUa 3/IeKTPUUeCKUX 3apsifioB

3.2 B3aumogeiicTBre 3apshkeHHbIX Tesl. 3aKoH KysioHa

3.3 3aKOH COXpaHeHHs 3JIeKTPUUYEeCKOro 3apsia

3.4 JJleKTpUueckoe T1iojie. HarpsykeHHOCTb  371eKTpUYeckoro rmons.  IIpuHowmn
CYTIepHO3ULIUU 37IeKTPUUYECKUX ToJield (Ha KaueCTBeHHOM YPOBHE)

3.5 Hocutenu »snektpyuuecknx 3apsgoB. [lelicTBUe >S/€KTPUYECKOrO TMO0s Ha
3/1ieKTpUueckue 3apsiibl. [IpOBOHUKY U AN3/IEKTPUKU

3.6 [TocTosiHHBIN 37€KTpUYeCcKUil TOK. [lefcTBUS 3/eKTpuueckoro Toka. Cuia Toka.

HarmpsxeHnue.
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3.7 OeKTpruyeckoe COIpPOTUB/IEHHUE. Y IeJIbHOe 3/IeKTPUUYeCKOoe CONPOTUB/IeHYe:
R P!
S
3.8 3akoH Oma /1/1s1 yuyacTKa 3/IeKTpUUYeCKOu Lieru:
U
I =——
R
3.9 [TocnenoBaresibHOe COeJHeHME TIPOBOJHUKOB:
11212;U2U1+U2;R:R1+R2.
[TapannensHoe coefHeHVe TIPOBOJHUKOB PAaBHOI'O CONPOTUBJIEHUS:
r=R
U =Uyl=1+1; 2
CwMmelliaHHbIe COeIMHEHMS] IPOBOJHUKOB
3.10 |PaboTa 1 MOIIHOCTh 3IEKTPUYECKOTO TOKA.
A=U-1-t,P=U"1
3.11 |3akoH [IxoyJss-JleHua:
Q=IF-R-t
3.12 |OmeiT Opcresa. MarHuTHOe T10/le NPSAMOrO IPOBOJAHUKA C TOKOM. JIMHUU
MarHMTHOW UHYKLUU
3.13 |MaruuTHoe TmOJie TIOCTOSHHOIO MarHuTa. B3aumogencTBHe TOCTOSIHHBIX
MarHuTOB
3.14 | leiicTBMe MarHUTHOTO MOJIsl HA TIPOBO/JHUK C TOKOM
3.15 | OmnbiTel Papases. fABeHre 371eKTPOMarHuTHOM UHAYKIMK. [IpaBuio JleHiia
3.16 |IIpakTHUeckue pabOTHI

V3MepeHue  5/IeKTPUYECKOTO  COTIPOTUB/IEHUS]  PE3UCTOpPa;  MOILHOCTU
3/IEKTPUYECKOT0 TOKa; pabOThI 3/IeKTPUUYECKOT0 TOKa.

WccnefoBaHve 3aBUCMMOCTH CWJbl TOKA, BO3HMKAIOLETO B TPOBOJHUKE
(pesucTophbl, JIaMITOUKa), OT HampspKeHWst Ha KOHL]aX MPOBOJHUKA; 3aBUCUMOCTU
COTPOTUB/IEHUS OT AJIMHbI TIPOBOJHMKA, I/IOa/i ero MonepevyHoro CeueHus: u
yZIelTbHOTO COTIPOTHBJIEHUSI.

[TpoBepka mpaBu/a [Jjisl 3/1eKTPUYECKOTO HarpsDKeHUsl MpU M0c/iefjoBaTe/IbHOM




COeIMHEHUU TPOBOAHUWKOB; TMpaBWia MAJisi CWIbI 3/eKTPUYECKOTO TOKa TIpu
rapa’sijie/;isHOM COeIMHeHHY TIPOBOIHUKOB (Pe3UCTOPbI U JIaMIIOUKa)

3.17 |®usnyeckue sB/eHUS B TPUPOZe: 3/eKTpUUeCKUe SBIeHUs1 B aTmocdepe,
3/IeKTPUYECTBO JKUBBIX OPraHM3MOB, MarHUTHOE ToJie 3eMJIH, Jpeud IOJIH0COoB,
POJIb MarHUTHOTO MOJISL [/1S1 )KU3HU Ha 3emiie, TIOJIIPHOe CUsTHUe

3.18 |TexHuueckre YCTPOWMCTBA: 3JIEKTPOCKOII, amIepMeTp, BOJLTMETpP, peocTart,
CUETUMK  9SJIeKTPUUECKOW  JHepPruu,  3/IeKTPOOCBeTUTe/bHble  TIPHUOODHI,
HarpeBaTeJIbHbIe 3JIEKTPONPUOOPHI (mpumepsr), 371eKTpUUeCKue
NpelOXpaHUTeM, 3JeKTPOMarHuT, 3/1eKTPO/BUraTe/ib TOCTOSIHHOTO — TOKa,
reHepaTop NOCTOSIHHOTO TOKa

3.19 | DnekTpoMarHUTHBIE BOIHBIL. [IIKasa 3/1eKTPOMarHuTHBIX BOJTH

3.20 |JIyueBast Mmofenb cBeta. IIpsamonuHeliHOe pacripocTpaHeHue CcBeTa

3.21 | 3akoH oTpaxeHus cBeTa. ITnockoe 3epkano

3.22  |IIpenomsieHune cBeTa. 3aKOH MpPeJIOMJIEHUsS CBeTa

3.23 | ducnepcus cBeTa

3.24 |Jlunza. Xop nayued B uH3e. POKyCHOe pacCTosiHue JUH3bl. OnThueckas cuia
JIUH3BIL:
D=1/F

3.25 |I'ma3 kak ontrueckast cucrtema. OnTryeckrie mprubopbI

3.26  |IIpakTrueckue pabOTHI
M3mMepeHue OINTHUECKOW CU/IbI cOOWparoie uH3bI; (DOKYCHOTO pacCTOSTHUS
cobupatorrield yiMH3BI (10 CBOWCTBY paBeHCTBA pa3MepoB TpeaMeTa U
n300pakeHust, KOrJia TIpe]MeT pPAacIiojioykeH B ABOWHOM (hOKyce), TioKa3aTess
TIpeJIOMJIeHUS CTeKa.
WccnenoBaHre CBOMCTBA U300paXkeHUs, TIOJYYEHHOTO C TIOMOIIbIO coOuparorei
JIUH3bI; U3MeHeHUs: (POKYCHOTO PpacCTOSTHUS ~[JBYX  CJIOKEHHBIX  JIMH3;
3aBMCUMMOCTHU YIJ/la MpeJIOMJIeHUs] CBeTOBOI'O Jiyya OT yrJja MaZileHusl Ha FpaHuLie
"BO3/lyX - CTeKJ0"

3.27 | ®usnueckue sBieHUs B Inpupofe: 3atMeHus CosHua U JIyHbl, 1jBeTa TeJ,
OTITHUeCKHe siByieHus B atMocdepe (1iBeT Heba, pedpakiiys, pasyra, MUPax)

3.28 |TexHuyeckue YCTpOMCTBa: OYKM, IIepUCKOI, (oToamnmnapaT, OINTHYeCKHe
CBETOBO/bI

4 KBAHTOBBLIE ABJIEHUA

4.1 PasyoakTBHOCTL. AJstbda-, beTa-, ramMmma-usnydeHusi. Peakiuu anba- u bGeta-
pacriazia

4.2 OnebiThl Pe3epdopza ro paccesinuto anbga-uactuy. [11aHeTapHasi MoZiesib aToMa

4.3 CocraB aromMHoOro sigpa. M3otorsl

4.4 [Tepuoz nosnypacnazia aTOMHBIX siziep




4.5

SlnepHble peakijy. 3aKOHbI COXpaHeHHs 3apsiZl0BOT0 ¥ MaCCOBOTO UHCeNT

4.6 dusnyeckue sBIEHUST B TIPUPOJe: €CTeCTBEHHBbIM pPaJUOaKTUBHBIA (OH,
KOCMMUEeCKHe JIyud, paJuOaKTUBHOe W3/lyueHWe TPUPOJHBIX MUHepasoB,
JleiCTBUE paZJMOaKTUBHBIX U3/yUeHHI Ha OPraHu3M YesioBeKa

4.7 TexHUuyecKye yCTPOMCTBA: CHEKTPOCKOMN, WHJAVWBUYaJbHBIA /103MMeTp, Kamepa

BunbcoHa, sifiepHasi SHepreTuka




