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HOSACHUTEJIbHA SI 3AITUCKA

[Iporpamma 1o Qusuxe Ha YPOBHE  OCHOBHOr0 00I1Iero o6pasopamys
COCTaBlICHa Ha OCHOBE TMOJOMKEHUH 1 TpeOOBaHUI K pe3ynbTaTaM OCBOEHHS Ha
0a30BOM ypoBHe OCHOBHOI o0pa3oBarenbHOM IPOTPaMMBI, IIPEeACTABICHHBIX B
®I'OC 000, a takxe ¢ Y4€TOM (enepanbHoii paGoyeii [IPOrpamMMBbl BOCIIUTAHUS U
Konnenmumu npenonasanus y4ebHoro npeamera «Pu3ukay.

Cozepxanme mporpammsr 1o (usuke HampaBieHo Ha (bopmupoBanme
CCTCCTBEHHOHAYYHOM IPaMOTHOCTH O06YYAFOMMXCH 1 OpPraHM3alHI0 H3y4EeHUs
GU3MKK Ha nesTenbHOCTHOM OCHOBE. B mporpamme no ¢usmke YYHTBIBAIOTCS
BOSMOXHOCTH y4eOHOTO mNpeaMeTa B peanusanuu tpedoBanuii ®I'OC 000 g
IUIAHHUPYEMBIM JTHYIHOCTHEIM 1 MeTanpenmeTHmM pesyibTaTam oOy4deHus, a TaKkxke
MEXIpPeIMEeTHbIE CBS3U CCTECTBCHHOHAYYHBIX Y4eOHBIX IPEIMETOB Ha YPOBHe
OCHOBHOro 00111er0 06pazoBanus. '

Hporpamma 1o ¢usnke YCTaHABIIMBACT paclpeeleH e yaeGHOro Marepuaa
0 roxam oby4eHwus (mo KJlaccam), nipejiaraer [IPUMEPHYIO IOC/IeI0BATEIBHOCTD
M3YYCHHUS T€M, OCHOBAHHYIO HA JIOIHKeE Pa3BUTHSA NPEIMETHOTO CONEpKAHUS U
Y4€Te BO3pacTHIX 0coGeHHOCTel o0yuvarormuxcs.

' Iporpamma o ¢usuke paspaGorana c LCJIbI0O OKa3aHUs METONWYECKOMH
TMOMOIIM y4MTEIIIO B CO31aHuK paGoueii HIPOrpamMMBI 110 y4eGHOMY npeaMery.

Dusnka spasercs CHCTEMOOOPA3yOIUM J1Is CCTCCTBEHHOHAYYHBIX Y4eGHBIX

TPEAMETOB, IOCKONbKY GU3MYECKHE 3aKOHBI JISHKAT B OCHOBE IIPOLIECCOB U SIBJICHHUI,

AOCTOBEPHBIX 3HAHUIT O Mupe.

Onna u3 rnaBupix 3ana4 (pusmyeckoro o0pa3zoBanus B CTPYKType obuiero
o0pasoBanus cocrour p hopmupoBanum eCTeCT-BeHHOHay'-IHOﬁ TPaMOTHOCTH U
HHTEpEeca K HayKe y 00yqaromuxcs.

Uzyyenue Gusuku  Ha  6azoBom YPOBHE  [peArnonaraetT oBjaneHue

CIIE Ay FOLLMU KOMIIETEHTHOCTSIMH, XapaKkTepU3yIOMUMU €CTECTBEHHOHAY YHYTO
TPaMOTHOCTB:

* HAYYHO OO0BACHSTH SIBIICHUSI,
¢ OLCHUBATH M IIOHUMATh 0COOEHHOCTH HAy4HOTO HUCCIIeJ0BaHYS;

° HHTepHpeTIﬂJOBaTB AdaHHEIe H HCIIOJIB30BAaTh Hay4HEbIe
HAOKasaTebcTBa AJISL IOy YeH U BBIBOIOB.

onpenenensl B KoHuemmuu HpelofaBatus y4e6HOro mHpemmera «®Pusuka» B
06pazoBaTensHpIX Opranmsanusx Poccuiickoi Denepanuu, peamu3yrommux
OCHOBHBIE  00mEeo6pazoBaTesHEe IpOrpaMmsl,  yTBEPKNEHHO pelleHnem




Komteruu Munucrepersa nmpocBemenns Poceuiickoii Qe nepauuu (IpoTokosn or 3
fiexabps 2019 r. Ne TTK4gr).

Lenu usyqenusn dpusnkn:

npuobpeTeHne HHTEpeca i CTpEMJICHHS OOYYalOIIUXCH K HaYYHOMY
M3YHCHHUIO IPUPOABI, Pa3sBUTHE HX HHTENNEKTyalbHBIX K TBOPYECKHUX
criocoOHOCTENH;

Pa3BUTHC MPENCTaBICHUI O HAYYHOM METOJIE MMO3HAHUS W (opmupoBanue
MCCICI0BATENIECKOTO OTHOIUIEHUSI K OKPY KAFOLLAM SABIICHUSIM;
¢opmupoBanue HayuHOrO MHUPOBO33PCHHMS KaK pe3yJibTaTa H3yYeHUsI OCHOB
CTpOeHMs MaTepuu U (hyHAaMEHTaTbHBIX 3aKOHOB puzukmy;
(opmupoBanue mpencrasienuii o PO (QHU3HKM IUIS Pa3sBHTUS OPYrHX
CCTECTBCHHBIX HAYK, TEXHUKH U TEXHOIIOTHIA;

PasBUTHE  TIPENCTaBIEHHUNH O  BO3MOKHBIX chepax  Oynymeit
NPOMECCUOHATILHOM [eSTebHOCTH, CBSI3AHHON ¢ (pusmKoii, moaroToBka K
JalbHenIIeMy 00yUYeHUIO B 3TOM HaIpaBIICHHUH,

HlocTikenne aTHX uenelt mporpamMMel o (pu3MKe Ha YpOBHE OCHOBHOIO
obmero o6pazoBanws obecrieunBaeTcs pelleHeM CIICAYIOLINX 3a4aY:

NpHOOpeTeHHe 3HaHWE o JMCKPETHOM ~ CTPOCHHMH  BEIIECTBA, O
MEXaHWIECKUX, TEIUIOBBIX, DJIEKTPUYECKUX, MATHHTHBIX M KBaHTOBBIX
SIBIICHUSX; :

NPUOOPETEeHNE YMEHUH OMUCHIBATL U OGBICHITE (pusuveckue sBneHUs ¢
HCIIO/IE30BaAHUEM I10JTyY€HHbIX 3HAHMIL; .

OCBOCHHE METOZOB pelIeHHs] IIPOCTeHIINX PacyY€THBIX 3ajga4
HCIIOJIb30BaHUEM Gusrueckux MOJIEIeH, TBOPYECKUX U
MPaKTHKOOPHEHTHPOBAHHBIX 3a/1aY;

PasBHTHE yMEHUI HaGMONaTh NPUPOAHbIE SBJICHHUS U BBIITOJIHATH OIIBITHI,
abopaTopHbie  paboThl  u OKCIICPUMEHTANIbHBIE  UCCIAEHOBAHUSA C
HCIIOJIE30BAHMEM M3MEPUTENEHBIX MPUOOPOB;

OCBOCHHME NMPUEMOB paboThl ¢ MHpOpMaLKeit (usuyeckoro comepxanmus,
BKITIOYask HH(YOPMALIMIO O COBPEMEHHBIX NOCTHIKCHUAX (DU3UKH, aHAJIH3 U
KPUTHYCCKOE OlleHUBaHHe HH(BOPMALY;

3HAaKOMCTBO CO chepamu npodeccHoHanbHO AEATENIbHOCTH, CBA3aHHBIMU
¢ Gu3MKOH, U CcoBpeMeHHBIMH TEXHOJOTHUSMH, OCHOBAHHBIMH Ha
AOCTIKEHUAX (PU3MUECKOM HayKH.

Ha wusyuenue dusuxu (6azoBEIil ypoBeHs) Ha YPOBHE OCHOBHOTO 00IIETr0
o0pa3oBanus oTBOAMTCS 238 4acoB: B 7 knacce — 68 wacos (2 yaca B HEeJlemo), B 8
Kyacce — 68 uacos (2 yaca B Henelo), B 9 knacce — 102 yaca (3 vaca B Henemo).

IIpennaraemsrii B lporpamMme 1o (usmke nepeuens J1abOPATOPHBIX paGoT M
OIBITOB HOCUT peKOMEHIATe IbHEI XapaKTep, yquTeNb JIeNlaeT BEIGOp MpoBeneHus




nabOpaTOPHBIX PaGOT M OMBITOB ¢ YY€TOM MHIMBUIYAIBHBIX 0COBEHHOCTEl
00YYaKOILKXCS, CITHCKA SKCIIePHMEHTATBHBIX 3a/laHUH, MPEJJIaraeMbIX B pamKax
OCHOBHOTO TOCY IapCTBEHHOIO 3K3aMeHa Mo (hH3HKe. |
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PE3YJIbTAaTBl  M3MepeHuit ¢  yuéToM  3amaHHOl a6COIIOTHOI |

HOrPENTHOCTH

NPOBOZMTL  MCCIIEIOBAHUE  3aBHCUMOCTH OOHOM  (pu3HMYeCKOi

BCTHYMHBL OT JPYroH ¢ WMCHONb30BAHHEM MPSMBIX M3MEPEHHUIA:
[IAHAPOBATE HCCIIEIOBAHKE, COGHpPATH YCTaHOBKY W BBIIOJHATH ‘

H3MCPCHHSL,  CIeMlysl  HpeUIOKEeHHOMY IJIaHy, d)HKCHpOBaTb‘

PC3YJIbTaTBI MONyYEHHOM 3aBHCHMOCTH B BHjIe TabyuI U rpaduKos, |

J€JIaTh BEIBOJBI ITO PE3yJibTaTaMm UCCIIEIOBAaHHS ‘

IPOBOXUTL  KOCBEHHBIC  H3MEpEHHsI pusznueckux BGJIH‘IHH:‘
IUIAHUPOBaTh  M3MepeHHs,  coGHpartsh SKCIIEPUMEHTAIBHYIO |
YCTAHOBKY, CIIellysl MpeT0KEeHHOM UHCTPYKUMM, ¥ BBIYUCIISTS |

3HAYEHHE BEIMYUHDI \

cobimonaTk mpaBuna TeXHUKH GesomacHocTn mpu  paGore c|

n1abopaTopHbIM 060py HOBaHIEM |

XapaKTepU30BaTh NPUHIMIILI JAeHCTBHS H3YYCHHBIX NpHOOpPOB M \
TCXHUYCCKMX YCTPOMCTB ¢ Omopoif Ha mx OIIMCAHMSI, UCHIOIb3YS |
SHAaHMA O CBOMCTBAX (DM3MYECKHX SBICHHH W HCOGXOI{HMHG‘

(puznyeckue 3aKOHOMEPHOCTH

PAacCIIO3HABATh NMPOCTHIE TEXHHYECKHE YCTPOHCTBA U H3MEPHTENbHbIE |
NPHOOPBI O CXEMaM U CXeMATHIHEIM PHCYHKaM, COCTaBJIATh CXEMEI \

JJICKTPUYECKHX IIEeTei C Tnocinenosaren

BHBIM H napanneanmM|




§ = : _ = |
I COCIMHEHHEM JJIEMEHTOB, pasaHyas YCII0BHEIE 0603Ha'ieHH}l|

| DIIEMEHTOB JNEKTPHYECKUX IICIIEit

]

. [IPUBOIUTE TIpEMEpb!  (HAXOMUTH HHOpMauio o IIpUMepax)

| ‘ | NPAaKTHYECKOr0  HCIIONB30BAHHUS  (DPHIMUCCKUX 3HaHUH B
| . TOBCEAHEBHOH JKU3HM  JuIst obecrieuennss Ge3omacHocTH l'[pH‘

‘ ' | oOpamennu ¢ NpHOOPaMH M TeXHHYECKUMH ycTpoiicTsamuy, |

COXPaHCHHS 3J0POBbSI U  COOJIFOEHHS HOpM 31conomqecxoro}

: HOBEIICHHA B OKpyKalOLIeH cpejie
| g OCYUICCTBILITE MOMCK MH(pOPMALMK (H3HYECKOro COZIEpKAHUS B |
cetu MHTepHer, Ha ocHOBe umelommxcst 3HaHUi U MyTEM CpaBHEHHS |

‘ | AOMOJIHUTENBHBIX HCTOYHHKOB BBIACIIATH HHq]OpMaHPI}O, KOTOpaH‘

‘ | SIBIIETCS IPOTHBOPEYMBOM WITH MOYKET GBITE HEJIOCTOBEPHOMH ‘

HCIIONB30BaTh  NPH  BBIMONHEHWH Y4eOHBIX 3aaHmii Hayqﬂoj‘

TOIYISIPHYI0 JIHTEPaTypy (U3MUecKoro COACPIXKaHUs, CIPABOYHEBIE

.' _ 1.18 | Marepuaibl, pecypcel  ceTH Unrteprer; Bnagers npuéMamMu |

| KOHCIEKTHPOBAHUSI TEKCTa, IPe0bpa3oBaHms HH(OPMALMH U3 OHOM

| | 3HAKOBOH CHCTEMEI B JIPYTyIO

| | Cco3jiaBatk  COoGCTBEHHBIE HHCBMGHHBIG_ W KpaTKue YCTHBIE ‘
' coobmieHus, 06061mas UHPOPMALIHIO U3 HECKOJIBKHX HCTOYHHKOB ‘
‘ (18 | (du3nueckoro COICPKAHUSA, B TOM YHUCIE ITyOIHIHO NPE/ICTABIATS |
i ' ! PE3YJIbTATBI IPOCKTHOH HIIM HCCIeI0BATE TBCKOl ACATEIILHOCTH, IPH ‘
‘ 9TOM TI'PaMOTHO HCIIOJIL30BATH H3YyYEeHHBIH MHOHATHHHBIH anmnapar

Kypca (pM3HKH, CONPOBONIATE BBICTYIIeHHE Ipe3eHTauelH

. ‘ ‘ TIpH BBITIONHEHHH YYeOHBIX IIPOEKTOB U HCCIIeI0OBaH U @HBHQCCKHXT‘
‘ ! HIPOLIECCOB pacrpenessiTh 005S3aHHOCTH B I'pyIIie B COOTBETCTBUH C ‘
‘ | TIOCTABIICHHBIMU  3a/la4aMH, CIEAUTH 34 BBIINIOJTHEHUEM IIJIaHA |
‘ 1.20 , JeUcTBuii u 'Koppemnposa'rb €ro, aJACKBaTHO OICHHBATEH ‘
| | COOCTBEHHBIH BKJIAL B JesTENBHOCTS IpyNIbI, BRICTpaUBAaTh |

‘ | KOMMYHHKaTHBHOE BBaHMOJICﬁCTBHB, IIPpOABIIAL I'OTOBHOCTE ‘

| ' pasperaTh KOH(IUKTEI _ ‘

ITPOBEPSIEMBIE JJIEMEHTBI COJIEP)KAHUS

8 KJIACC

| Kon | "Kou T

IIpoBepsiempie 3JIEMEHTbI CONEPIKAHMS
~baspena | sjemenrta PORSR Aep




o " TEIUIOBBIE SIBJIEHMS J
| !_ = = . — = _ S - - —_— =

' OcnoBuble  TIOTONKEHMS MOJICKY IAPHO-KHHETHUECKOM

| TCOpHUH  CTpoeHHs BemecTBa. Macca u  pasmepsr

‘ | ol MOJICKYN.  ONBITEL,  [OATBEPXKIAIONIHE OCHOBHEIE |
\ ! TIOTIOCHUS MOJIEKY TAPHOKHHETHIECKOH TeOpHH |
i | Monenun  tBépmoro, kmmkoro u ”rasgoﬁzészog
‘ 6.2 | cocTosHul BemecTBa. Kpucrammueckue u amopdHsIe ‘
‘ ! Telna
| - | O6bsicHeHue CBOICTB raa()B,_HcHﬁ;m(;T_eﬁ_H TB_épﬁ;x TC_II |
‘ | 6.3 ; Ha ' OCHOBE MONOXCHUH MOJICKYJISIPHOKHHETHIECKOM
‘ | TEOPHHU
& ‘ N 64 CmauuBanne denﬁnhﬂpﬁble ;Lﬁne;m; ]
= ! S - e
‘ | 6.5 - Ternosoe pacuupenue u cixarue .
| : | .. S,
‘ | P Temneparypa. Cesizp TEMIIEPATYPEl CO CKOPOCTHIO |
" ‘ ' TCIUIOBOI'O NBHMIKEHHS YaCTHI]
| | L —— ]
! 6 | Bryrtpennsis  osmeprus.  Crioco6mr HU3MEHEHHS
‘ 6.7 | BHYTPCHHEH SHEpruu: Temnonepenaya u COBEpIIEHHE
‘ : paﬁbTL.l
i ‘ o - i iBH,uBI Tennonepéﬁaqﬁ: B ;en;oﬁ;(;ﬁ_oﬁn_ocn:
| , KOHBEKIIHUS, H3JTyYEeHHUE
| & KomuyectBo  temnots.  Viemsnas TEIIOEMKOCTh ‘
~~ | ' BELIECTBA ‘
‘ o — _TeﬁﬂooﬁMéH H Tennoﬁoé_ p;BH;ﬁf;H; ?palgf!}l; ‘ ,
‘ | ' TEIIOBOTO Gasanca ‘
‘ !' e [InaBrenne wu OTBepneBaﬁHe : Kp_nc;am_m;cic_u_x |
‘ | ' BEIIECTB. Y Ie/IbHas TEMIOTA MIABICHHMS
B - - e — e
, ‘ | , ITapooGpasoBanue u KoHnencanus. Mcmapenwue.
| | 513 | Kunenwe. VYnensnas remnora napoobpaszoBanus.
| ' | 3aBHCHMOCTE TeMIepaTy pbl KUTICHHS OT aTMocpepHoro |
| JIaBIICHHS |
6.13 | Briasxnoers Bosyxa _ - _‘

6.14 | Sueprus Tormsa, Y aeibHas Teriora CropaHusi ‘

= - i I |




6.17

6.18

Ipurnmmer  paGoTsr  Temmobix Asurareneir  KIIJT |

TCIUIOBOTO JBUrarens. Temnopke JBUTATENIA U 3a1uTa ‘

OKpYIKaroLleH cpelipl \

3aKOH coxpaHeHHs u NPEBPAICHHS 3HEPrUHM B

TEIJIOBBIX MPOIIECccax ‘
I'Ipélcmqecmé péiGOTm: " ‘
OmeiTel Mo oGHapyxeHmio  jeifcTeus cui ‘
MOIIEKYJISIPHOTO TIPUTSIKEHHS. ‘
OmNEBITEl 10 BBIPAIMBAHMIO KpHCTAMLIOB NIOBAPEHHOI |
COJIM UJIM caxapa.

Onbitel 10 Habmonenmo TemoBoro paciupenust
ra3’oB, JKUIAKOCTEH U TBEPABIX TEII.

Onpenenenue nasnenns posayxa B 6ammone LITPHIIA.
OmEITHI, feMOHCTPHpYIOMME 3aBUCHMOCTS HABJICHEHS
BO3/yXa OT €ro 00hEMa 1 HarpeBaHuUs HITH OXJIAKICHHAS, |

[IpoBepka rumoress! JmHelHO 3aBUCUMOCTH JUIHHBI

CTONOMKa JKHIKOCTH B TEPMOMETPHYECKOIL TpyOKe oT

TEMIIEPATYPHI.

Habmonenue usmenenus BHYTPEHHEH 3HEprum Tesna B

PE3yJbTaTe TeNnIonepe auy u paﬁon;I BHEIIHUX CHIL.
Uccnenosanne - sBienus TeIIooOMeHa IpH ‘
CMCIITHBAHUK XOJIOIHOH ¥ TOpSYei BOJIKL

Onpenenenve konmuectra TEIUIOTHI, TIOJYYEHHOTO

BOLOH NPH TENI00OMEHE ¢ HATPETHIM METaIITHYECKHM

IUJTHHIPOM.
Onpenenenue yaensHoi Termmoémroctu BELIECTBA. ‘
iceiteiosanme IIpoliecca ucrapenus. |
Onpenenenue 0THOCHTENBHOM BIAXHOCTH BO3yXa. ‘

Onpenenenue ynensHoM TernoTs! miasienms JIbJa. ‘

Dusyyeckue sBIeHHUS B IIPUPOLE: nonepxnocrﬂoe‘

HATAKCHHUE H KallMJUIIPHBIE SIBJIEHHUS B IpHpoxe,

KPHCTaILIB! B ipUposie, u3nyuenue CoNuna, 3amep3anne ‘



6.19

SIEKTPUYECKUE U MATHUTHBIE SIBJIEHUAS

hl

7.2

7.3

7.4

15

7.6

1.7

7.8

78

7.10

1l

3aKOH COXpaHEeHHS 3EKTPHIECKOTO 3apsiaa

BOZIOEMOB, Mopckre Opu3br;  06GpasoBanue pocHI, |

TyMaHa, MHes, CHEra.

S

Texunyeckne ycrpoiictsa: KaIruuIspsl, npnmepm‘

HCTIOJIL30BAHUS KPUCTAILIOB, KU IKOCTHBIH TEPMOMETP,

AaTUUK TEMIICPATyPhl, TEPMOC, CHUCTEMA OTOIUICHHMS

AIOMOB, THIPOMETPBI, NICHXPOMETD, 11apoBas TypOHHA,

ABUIaTe]Ib BHYTPEHHETO CIOPAHHSI.

Onexrpusanus Ten. JIa poya SNEKTPUIECKHX 3apsJI0B ‘

Bsanvoneiicteue sapsxennbix Tenm. 3akom Kynona ‘
(3aBHCHMOCTb CHJIBI B3aHMOJEHCTBUS 3apPSUKCHHBIX TeJl ‘

OT BEJTMYHMHbI 3aPS/I0B H PACCTOSHAS MEXCITY TellaMHu)

DJIeKTpHYecKoe nose. Hanpsoxéanocts

dJeKTpuyeckoro  mons. IlpuHnmn — cymeprosuumu

SIIEKTPHYCCKHX TONIeH (Ha KAYECTBEHHOM ypPOBHE)

Hocutenmn snexrprueckux 3apssioB.  DIIeMEHTapHEIH
dNIeKTpHycckuit 3apsin. Ctpoenne aroma. ITpoBogHuKE

U TUDJIEKTPHKH

OnekTpuyeckuii  Tok.  YenoBus CYIIECTBOBAHHUS |

SJICKTPHYECKOro Toka. Uctounuku IIOCTOSIHHOTO TOKa

HelcTBus  snmexktpHueckoro  Toka (TemoBoe,

XUMHYECKOE, MArHUTHOE). DJEKTPHYECKHI TOK B‘

JKHIKOCTSIX U raszax ‘

OnekTpuyeckas nems. CHla Toka. BJICKTpH‘IeCKOG‘

HanpspKeHue _ ‘

Conportusnenne IIPOBOIHHKA. Y nenbHOE ‘

COIIPOTHBJICHUE BEILIECTBA

Bakon Oma 1t yuacTka menmu

HOCJ'IQH,OBEITBJ'[LHOG H  napajjiensHoe COCIHHEHHE |

HPOBOJHUKOR ‘



12 - Pabora ¥ MOIIHOCTE JJIEKTPHYECKOTO TOKA. BaKOH‘
Jlxoyns — Jlenna ‘

5 DIIEKTPUYECKUE LIENH U IOTPEOUTENN 3JIEKTPUIECKOM

i | sHepruu B ObITy. KOopoTKoe 3aMbIKaHme

— T [Tocrosiuubie MarHuTEL B3auMoaelicTBHE MOCTOAHHBIX

| ‘ MarfHuToB

ik Maruutaoe mosne. MarHuTHoe IIojie 3eMJIH H ero

3HAYEHUE JUIA JKU3HU Ha 3emie

. OmeiT Opcerena. MarHuTHOE IOJIE  DIIEKTPUYECKOTO
| 7.16 .
‘ Toka. [IpuMeHeHHe BJIEKTPOMArHuTOB B TEXHUKE

ﬂeﬁCTBHe MarHMTHOIO moJis Ha NPOBOAHHK C TOKOM.

ONeKTPOABUIaTENb NOCTOSHHOrO ToKa. Micnonb3oBanue
7.17

9JIEKTPOJABUTATENICH B TEXHUYECKUAX YCTPOUCTBAX M Ha

il TpaHcropTe

|
‘ 51 Onbrtel  @apages.  SIBneHue  2JIEKTPOMArHUTHOM

uuaykmud. [Ipasuno Jlenna

DINIEeKTPOreHepaTop.

Crnioco6ml NIOJTy YECHH S

! _ 719 JIEKTPUYECKOM  DHEpPrud.  ODJEKTPOCTAHLUUM  Ha

BO30OHOBJIIEMBIX HCTOUHHKAX JHEPTUN

| [IpakTryeckue paboTsI:

i OTBITEI 10 HAOJIIOEHUIO HJIEKTPU3AIHH TE UHAYKIIHEH
o~ ' | H IIPH COIIPHKOCHOBECHUH,

Wccnenopanue AEHCTBUS DIEKTPUYECKOrO IOJA Ha
i . NPOBOJHUKY U JUDIICKTPHKH.

- COopka W mpoBepka pabOTBI BIEKTPUYECKOH LEmH

IIOCTOAHHOTO TOKA.

! M3mepenue U peryJIupoBaHue CHITBI TOKA.
Msmepenue u perynupoBaHUe HANIPSHKEHHUS.
Hccnenosanne 3aBUCHMOCTH CHIIBI TOKA, HIYILETO

4epe3 Pe3ncCTop, OT CONPOTHBICHUS PE3UCTOpA U

| HalpsAXKEHUA Ha PE3HCTOpPE.




7.21

O1MbITH, JIEMOHCTPHPYIOIIHE 3aBHCHMOCTD

SIIEKTPUYECKOT0 COMPOTHBIIEHNS [POBOHUKA OT €ro
JUTHHBI, TUIOIIE/IM OTIEPEeYHOTr0 CEUSHHS U MaTepuaa. |
[IpoBepka TnpaBuia CIOKEHHS HalpPSHKCHUH IIpU
[10C/IE/I0BATENLHOM COCIHHCHUH JIBYX PE3HCTOPOB.
[IpoBepKa MpaBHIa /T CHIIBI TOKA TIPH apalIeBHOM |
coefuHenun  pesucTopoB. OmpeneneHue  paboTHI
37IEKTPUYECKOr0 TOKA, WAYIIero duepe3d pPe3HcTop.
OrnpeneneHie MOLIHOCTH — 3JIEKTPHYECKOr0  TOKa, |
BhIENseMO ~ Ha  pesucrope.  MccnemoBaHue
3aBHCHMOCTH CHJIBI TOKA, HIYIIEro Yepes JIaMIouKy, OT |

Hanpsokenus Ha Heit. Onpenenenue KIIJI narpesaress.

Hccnenopanue MarHuTHOTO B3aMMO/IeHCTBUS

MOCTOSIHHBIX MAarHuTOB. V3yueHue MarHuTHOrO MOJIA
[OCTOSHHBIX MAarHUTOB IPU HUX OOBEAMHEHMH W |
paznenennu. Mccnenosanue neﬁcmﬁs{ HIIEKTPUIECKOr0
TOKa Ha MarHUTHYIO CTpEJIKY. OneITEI,
JIEMOHCTPHUPYIOLIHE 3aBUCHMOCTD CHJIBI |
B3aUMOJIEHCTBUS KATYIIK/ C TOKOM ¥ MarHuTa OT CHJIBI

TOKa W HalpaBJEeHHdA TOKa B KaTyIIKeE. HSY‘IBHHB

NEHCTBUS MarHUTHOTO IIOJS Ha MPOBOJHHK C TOKOM.
Konerpyuposanue U U3yYCHUE paboThI

3IIEKTPOJIBUTATEJIS. W3smepenne KIIJX

3II€I(TpO,ELBHI‘aTBJ'IbHOﬁ YCTAaHOBKH. OIIBITE o
HCCIECA0BAHHUIO SIBJICHUSA SHCKTPOMH.THHTHOFI |
HHIAYKIOHH: HCCICI0BAHUE H3MEHCHHUH 3HAYCHUA H |

HallpaBJICHUA WHAYKIITHOHHOT'O TOKa

@Duspueckue SBICHUS B IPUPOJE: DIICKTPHUECKHE
sABJIEHUs B atMocepe, DIEKTPUYECTBO  IHKUBBIX
OpPraHM3MOB, MarHUTHOE I10J1e 3eMJIH, Apeii( moaocoB, |

POJIbE MAarHUTHOTO IOJIS IJIsl JKH3HH Ha BCMJ'IG, NOJIAPHOE

CHAHHEC




5 Texuuyeckre yCTpOHCTBA: MEKTPOCKOI, aMIepMETp,
i BOJIETMET], PEOCTAT, CUETUMK JIEKTPHICCKOH SHEPTUH, |
I SIIEKTPOOCBETUTENEHBIE IPHOOPHI, HAarpeBaTEIbHBIC

1.22
3JIEKTPONPHOOPEI (mpuMepsl), JIEKTPHYECKUE |

Hi [IPEeAOXPAHUTEIH, DJIEKTPOMArHuT, SJICKTPOABHTATCIIL '

‘ NOCTOSIHHOI'O TOKa, FEHEPATOpP MOCTOAHHOI'O TOKa

MMPOBEPSIEMBIE HA OI'D IO ®U3UKE TPEFOBAHUS K
PE3YJBbTATAM OCBOEHWS OCHOBHOM OBPA3OBATEJIBHON
IMPOTPAMMBI OCHOBHOI'O OBIIIEI'O OBPA3OBAHUS i

Koa  Ilposepsiembie TpebOBAHUS K NPEAMETHBIM pe3yJIbTaTam
nposepsieMoro | $6a30BOro YpoBHS 0CBOCHHsI 0CHOBHOI 00pasoBaTeIbHOM
TpedoBaHus IPOrpaMMbl 0CHOBHOTO 06uiero o6pasosanus Ha ocaose ®I'OC

f ITonumanue posidi  (PU3MKM B  HAYYHOHM KapTHHE  MHpa;
copMHpOBAHHOCT Ga30BBIX MPE/ICTABIEHHH O 3aKOHOMEPHOH
| CBSI3W ¥ [T03HABAEMOCTH SIBIICHUI ITPUPOJIBL, O POJIH SKCITEPHMEHTA B |
| dusuke, o cucremooOpasyromeif pond (QU3NKM B PasBHTUH

1 €CTECTBEHHBIX HAyK, TEXHHKH U TEXHOIOTHH, 00 3BOIIONHA

| tl)mnqecmx 3HAHUN U UX POJIH B [EJIOCTHOH eCTeCTBCHHOHaquOﬁ

KapTHHE MHpa, O BKJA[E POCCHUHCKHX M 3apyOeXHBIX YYEHBIX-
(hM3UKOB B pa3BUTHE HAYKH, 0OBSICHEHHE IIPOLIECCOB OKPYIKAIOLIETO

: MHpa, Pa3BUTHE TEXHUKH U TEXHOJIOTUM

3HaHHA O BHUOAX MaTCpHH (Bemecmo H ITOJ'IC), 0 IBHIKCHHH KaK

crnoco0e  CyNIeCTBOBaHUSI Marepuu, 00 aTOMHO-MOJIEKYIISIPHOM

TEOPUU CTPOEHHUs BemecTBa, 0 (PU3MUECKOH CYLIHOCTH SBJICHUH |
il - | npupoasl  (MEXAaHMYECKHMX, TEIUIOBBIX, OJIEKTPOMATHUTHBIX H

2 KB&HTOBBIX); YMEHHE pPa3yindaThb SABJICHHSA II0 OINHCAHHIO HX

‘ XapaKTePHBIX CBOMCTB M Ha OCHOBE ONBITOB, JEMOHCTPHPYHOLIHX

JaHHOE q)H3H‘IGCK06 SIBJICHUE, YMCHHUE pacIlO3HaBaTh IIPOSBJIICHHE

| H3YYCHHBIX (pH3HHCCKHX SIBJICHUHA B OKPYKarIlieM MHPE, BBLOCIIAA |

UX CYIIECTBEHHbIE CBOHCTBA (MPHU3HAKH)

Bnanenue ocHoBaMH TMOHSITHHHOIO amnmnapara ¥ CHMBOJIHYECKOI'O N

A3bIKa (DU3UKU U MCIIOJIb30BAHHE WX JUIS PELIeHUs y4eOHBIX 3a/1ad;




YyMEHHE XapaKTepH30BaTh CBOHCTBA Tell, (PU3HYCCKHE ABICHUS U

VMeHHE ONMChIBATH M3yUYCHHBIE CBOWCTBA Tel M (PU3HUECKHUE

ABJICHHUA, UCITOJIB3Y 51 ([mmqem{nc BCITUYHUHBI

Bnanenue OCHOBAMHM METOJOB HAYYHOTO IIO3HAHUA € YYETOM
cobmoicHus paBuJI 6E30MacHOro TpyAa: HabmoieHne GU3HIeCKuX
SIBJICHUH :

YMEHHE CaMOCTOSTENIbHO COOHPATh HKCIIEPUMEHTAIIBHYIO YCTAaHOBKY
U3 nanHoro Habopa 0GopyI0BaHUS 110 MHCTPYKLIMH, OIUCHIBATH X0/
OI1bITA U 3aMUCHIBATEL €0 PE3YIBTAThL, (OPMYIUPOBATH BEIBOJIBI,
NPOBEJICHHE TPSMBIX M KOCBCHHBIX M3MEPEHHH (PU3HUCCKHX
BEJIMYMH: yMEHHEe IIJJaHHPOBaTh H3MEpPEHMs, CaMOCTOSATEIbHO
cobupaTh OKCHEPUMEHTAJIbHYIO YCTAHOBKY [0 HHCTPYKIHH,
BBIUMCIIATh 3HAUYECHHE BEJIMYMHBI U AHAJIU3HPOBATH IOJIyYCHHBIE
pe3yibTaThl C Y4YETOM 3aJaHHOH IOIPEUIHOCTH Pe3yIbTaToOB
U3MEPEHUH;

MPOBEJICHUE HECJIIOKHBIX OSKCIEPHUMEHTAIBHBIX —HCCIECJOBAHUIM;
CaMOCTOATENBHO ~ COOMPaTh HKCIECPUMEHTAIBHYIO YCTaHOBKY H
NPOBOAMTE  MCCJIEJOBaHWE 1O  MHCTPYKLMH, IIPEJCTaBIIATH
TOJIyYEHHBIE 3aBUCUMOCTH (PM3MYECKUX BEJIMYHMH B BHJE TaOIMIl U
rpagMKOB, YUHTHIBATH [OrPEUIHOCTH, JENaTh BHIBOABI 110

pesyibTaTaM HCCIIeI0BaHUS

[lonuManue  XapakTepHBIX  CBOWCTB  ()M3UYECKUX  MOAemeH
(MaTepualbHas TOUKa, aOCOMOTHO TBEPIOE TENO, MOJEIIH CTPOCHUS
ra3oB, JKUJIKOCTEH W TBEPABIX Tel, IUIAHETapHas MOJIENb aroma,

HYKIIOHHas MOJICJIb aTOMHOTO smpa) U YMEHHE NPUMECHATE UX IJIs

00BSICHEHUS CI)H'SHT-ICCKHX [mponeccoB

YMeHue 00bACHATH (PU3MUECKUE MPOLIECChl U CBOMCTBA TEJ, B TOM
Yuclle M B KOHTEKCTE CHUTYyalMd MPaKTUKO-OPUEHTHPOBAHHOI'O

Xapakrepa, B HaCTHOCTH, BBIABJIATH IPUYHHHO-CIICICTBEHHBIC CBA3H

U CTPOMTH OOBACHEHHE C OIOpOH Ha W3ydeHHBIC CBOMCTBA

q3PI3PI‘-IeCI{I/IX SIBIICHUM, ¢DH3H'-ICCKH€ 3aKOHBI, 3aKOHOMEPHOCTH H

MOIOEIIH

VYmMenue pemarh pacuérhble 3amauu (Ha Gaze 2 — 3 ypaBHEHHI),

HCIIOJIL3YA 3aKOHBI H (bOpMyJIBI, CBA3LIBAOIIHAC (.IJHBPI‘{CCKHC




10

i
-«

10 ®U3UKE

L_ Kon !_ ~ IlpoBepsiemplii 2/1eMeHT CO/tepPKRAHUS
| I MEXAHMYECKME ABJIEHUS

BEJIMUMHBI, B YAaCTHOCTH, 3alMCHIBATH lcpamoe'-ycnom_{é 3a.uaqn,.
BBISIBJISTH HEJIOCTAIONAE JAHHBIC, BHIONPATh 3aKOHBI M (OPMYJIbI,
HeoOX0JUMbIe UTs €€ peLICHIs], UCII0Ib30BaTh CIIPAaBOYHbIC TaHHBIC,
IIPOBOJIUTH PACUéThl M OLEHHBATH PEATMCTHYHOCTH IOJYHYEHHOrO
3HaYeHus (PU3MIECKON BEIMUMHEL; YMEHHE OIPE/eTSATh Pa3MEPHOCT

(hu3MYECKON BEIUYUHBIL, TOJTyYEHHOM MPU PEIICHUH 3a1auu

VMeHue XapakTepu30BaTh MPHUHIMILL JIEHCTBUA TEXHHUYCCKHX

YCTPOMCTB, B TOM uuclie OBITOBBIX NMPUOOPOB, W NMPOMBIIUICHHBIX
TEXHOJIOTHYECKHX TIPOIECCOB MO UX ONHCAHMIO, HCIIONB3Y i 3HAHUSA O
cBOMcTBAX (DU3MYECKUX sBICHWH M HeoOXomumble (u3UYECKHe

3aKOHOMEPHOCTH

VMeHHE HCIONB30BAThL 3HAHHS O (U3MUYECKUX SBICHHSIX =B
MOBCEHEBHON KM3HM s obecriedeHuss 0€30IaCHOCTH  IpU
ofpamenud ¢ ObITOBbIMH ~ TPUOOpaMH M TEXHHYECKHMH
YCTPOMCTBAMHU, COXPaHEHHUs 3JI0pOBbs M COOIIOAEHHMS HOPM
SKOJIOTMYECKOr0 TOBEJEHHsS B OKpPY)XKAIOINEH cpejie; MOHUMaHUe
HEOBXOIMOCTH IIPUMEHCHHS JOCTHKCHIN (U3MKA ¥ TEXHOJIOTHH |

JUId palliOHAIBHOTO MPUPOAOIIONIL30BaHHu

OnpIT TIOMCKa, TIpeobpa3oBaHus M IPEACTaBIeHUs HHOOpMAIUU
(pU3MYECKOTO COJMEPIKAHUSI C WCIONB30BAaHUEM HH(DOPMAIIMOHHO-

KOMMYHHKATHBHBIX TEXHOJIOT Hﬁ; YMEHHE OLICHUBATEL JOCTOBEPHOCTDH

IOJIy4YeHHOM WH(QOPMAIMA HA OCHOBE HMEIOIIUXCSl 3HAHUH H
JOTIOJIHUTEIBHBIX ~ MCTOYHHUKOB, YMEHHME HCIOJB30BaTh IMpH
BBIOJIHEHUH Y4YeOHBIX 3aJaHuil Hay4HO-IIONYJIAPHYIO JIMTEPATypy |
(HU3MYECKOTO COMEPIKAHUS, CITPABOYHBIC MaTepUalibl, PECypChl CETH
Wutepuer; BianeHue 0Oa30BBIMH HAaBBIKAMH IMpeoOpa3oBaHUs

uH(popMauM #U3 OAHOW 3HAKOBOW CUCTEMBI B IPYTYyIO; YMEHHE

co37aBaTh COOCTBEHHBIE THCHMEHHBLIE WU YCTHBIC cooOlIeHus Ha

OCHOBC HHLbOpMaH.PIPI H3 HCCKOJIBKHX MCTOYHHKOB

]

MEPEYEHD DJIEMEHTOB COJ/IEPKAHUS, IPOBEPSIEMBIX HA OI'
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1.1 |

1.2

1.3
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1.6

N . —
Mexanudeckoe JBuxkeHue. MarepuanbHag Touka. Cucrema orcuéra.

OTHOCUTENBHOCTD JIBIKCHHS

PasHomepHOE 1 HepaBHOMepHOe JBrkeHre. Cpeanss ckopocTs. Popmyia Jst

BBIYMCIICHHUS CPeIHel cKopocTH: Vv = S/t

PaBHOMepHOG HpﬁMOHHH@ﬁHOG JBHIKCHHE. 3aBHCHMOCTH KOOpIHWHATEI T€JIa OT

BpPEMEHH B ClIy4ac paBHOMEPHOI'O HpHMOHHHGﬁIIOFO JBHKCHHS !

x(f) =x, +vt
['paduku 3aBUCHMOCTH OT BpPEMEHH Uld IPOEKIUH CKOPOCTH, MPOCKIHH

HepeMelleHusl, IyTH, KOOpPAMHATHI IPH PaBHOMEPHOM INPAMOJIMHENHOM |

JABHIKCHHUH

3aBHCHMOCTH KOOpAHHATHI Tejla OT BPEMEHH B ClIy4da€ PaBHOYCKOPEHHOI'O

HpﬂMOIIHHBfIHOFO ABHKCHHA:

Sx(") =V, FIT g * El

(DOPMYIIBI AT HPOCKIUH TIEPEMENICHHA, TMPOCKIHH CKOPOCTH M IPOCKIHU

YCKOPEHHS IIPY PABHOYCKOPEHHOM HPSMOIHHEHHOM JBHKCHHIH:

L]

.

S5 )=y, t+a,

o]

v =0, +a, 1.

a (1) =canst,

> 3

-~ U'ix“ wza?‘gx |

o)
I'padukn 3aBHCUMOCTH OT BpEMEHH JUIS TPOEKIMH YCKOPEHHUS, HPOEKIUH |

CKOPOCTH, IPOEKIIHH nepememeum, KOOpAUHAThl IIPH PaBHOYCKOPEHHOM

NPSMOJIMHEHHOM JIBHIKEHUU

CBoGoaHoe nanenne. OopMmyIibl, ONUCHIBAIOIIME CBOOOIHOE MaJeHHE Tejla 10 |
BEPTHKAIH (IIBI/DI(CHHG TCIIa BHH3 HJIM BBECPX OTHOCHTCIBHO ITOBEPXHOCTH
3emin). I'paduxu 3aBHCHMOCTH OT BpeMEHH JUIS NPOEKIMH yCKOPEHHS,

OPOCKIHH CKOPOCTH H KOOPAWHATHI IIPH cBOOOJIHOM MaJCHWH Teja [0

BEPTHKaITK

CKOpOCTB PaBHOMEPHOI0 JBHIKECHHS TeEla M0 OKPYXKHOCTH. HaﬂpaBI[eHHel

CKOPOCTH.

Dopmyiia Jyis BHIMHCIEHHS CKOPOCTH 4epe3 Pajryc OKPYXKHOCTH M NEPHO
oOpanieHus:
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-

1T

1.8
1.9

110

1.12

1.13

1.14

LlerTpocTpeMuTenbHoe yckopenue. HampapineHue IEHTPOCTPEMHUTENBHOIO

yckopenus. @opmynia Ai1s BEIMUCICHHS YCKOPEHHUS:

Macca. [TnotHOCTE BemecTBa. @opmyia sl BBIYUCIEHUS IIOTHOCTH:

_m
=7

Cuna — BexTopHas (pusznveckas BelIMYUHa, . CloKeHHe CHT

SBnenue unepuuu. Ilepseiii 3axkon HeroTona
Bropoii 3akon HeroTona:
Fem. i

CoHamnpaslIeHHOCTh BEKTOpA YCKOPEHUSI TeJia W BEKTOpa CUIIBI, JISUCTBYIOIIEH

Ha TCIIO

Bsaumopneiicteue ten. Tperuii 3axon Hetorona:

-F“k_,l = “‘ﬁ;

2 fea

TpeHue moKos U TPeHUE CKOJIBIKESHH . d)opmyna)mﬂ BBIYUCIICHUSA MO,IlyJIH CHUJIBI

F :‘Ll-;\r

|
|
TPCHUSA CKOIIBKCHUA . : ‘
mw !

Jedopmanus rtena. Ynpyrue u Heympyrue ned)opMariiu. 3aKoH ynpyron
nedopmanun (3akoH ['yka):

F=k-Al

Beemupnoe tarorenue. 3ak0OH BCEMHPHOTO TATOTEHUS:

I IR PP
F=G .t 2 ]
R-
Cuna TspkectH. Y cKkopeHue CBOOOIHOIO MmajieHusl.
@opmyna 11 BEIMHCICHHS CHIIBI TSHKECTH BOIHM3M NMOBEpXHOCTH 3emim: F =

mg.




1.15

JImwxxenue muanet Bokpyr Cosnua. [leppas kocMudecKas CKOpOCTb.

HeBecomocTh ¥ nEperpy3ku

Wmmynse Tena — BeKTopHast (pu3nveckas BETHYHHA.

p=mo

I/IMH}U’[BC cucremsl Ten. M3menenne HMITYJIbCA. I/IMHy.ﬂBC CHIJIBI

3akoH COXpaHCHH HMILYJIbCa I SaMKH)fTOﬁ CHCTEMBI TCJI:

L16 | p=myty +m,0s =const
PeakTuBHOE ABMIKCHHE
Mexanunueckas pabora. @opmyia Uil BEIYUCIEHHS paOOTHI CHIIBL:

A=Fso0s0.
117 MexaHnuecKas MOIIHOCTh:
N=4
!
KuneTnyeckas u moTeHIma bHas sHeprust. @opMyiia Jijis BEIYHCICHUS
KUHETUYECKON YHEPIHU:
2
n
Ee=—5-

1.18 - ‘
Teopema o kuneTuyeckoi sHeprun. Qopmyna 11 BLIYUCICHUS
MOTEHIUANBHON SHEPIUH Teja, MOAHITOro
Hal 3eMIIEH:

E,=mgh
Mexanuueckas SHEprus:
E=E +E,
?
1.19 : i
3aKoH cOXpaHEHUsI MeXaHiuecKoi sHeprun. Gopmyiia ams 3aKkoHa
COXpaHEeHUs MEXaHWYeCKOH SHEPruu B OTCYTCTBUE CUJI TpeHus: £ = const.
IIpeBpatenre MeXaHHUECKOH SHEPTUU [TPH HATMYUU CHIIBI TPEHHUSL.
IIpocTeie MeXaHH3MBI. «30J0TOE IPABHIIOY» MEXAHHKH.
Prraar. MomenT cuel: M - FL.
1.20 VYcnosue paBHOBECHS phlvara:

é-\‘ffi ‘"'*ﬁ/f: ) xO

[omprxuelil ¥ HenoaBwkHEBIH Gyioku. KIT]] mpoCThIX MEXaHU3MOB,




| N = ﬂm&m .
| "'isa?mﬂemaz |
JlaBnenue TBEPIOIO TEIA.
@opmyiia [yist BEIYMCICHHS JaBlIeH s TBEPIOTO Tea:
"
pP=--
1.21 JlaBnenue rasa. ATMoc(epHo€e JaBJIeHHE.
[uapocraruyeckoe JaBIeHUE BHYTPH HKHUIKOCTH.
dopmyna s BEIMUCICHUS JaBICHAS BHY TPH XKHIKOCTH:
P=pgh+ P,
1.22 | 3a1{_0H Hacxaﬁﬂ. ['uppaBnuyecKuii mpece
& 3axon Apxumezna. Dopmyna U dnpeﬂeneﬁ};[—B;ﬂTanKHBa}omeﬁ CHJIBI,
JEHCTBYIOLEH Ha TeJI0, IOrpYKEHHOE B JKUIAKOCTE UIIH ras:
1.23 Fi =P8V
. VYenosue ruiaBanus tena. [lnapanue cyioB ¥ BO3yXOIlIaBaHKe
: R
Mexauuyeckue KojieGanus. AMIUIATYa, [E€pHOJ H YacToTa KoJeOaHui.
g 124 | dopmyna, CBA3BIBAIOLIAS YACTOTY M MEPHOJ KoJeOaHmii:
| gl
i
125 Maremaruueckiii W TPYKUHHBIA MasSTHUKH. l:IEBan.leHHG SHEPruM IpPH |
‘ KoJsie0aTenbHOM JABMYKEHUN |
i == 1.26 3aryxatoimue Konebanus. BeiHyKeHHBIe KolebaHus. P-e3;i_1?a;¢___ -
Mexanuyeckue BoaHbL. [IposiosibHEIE M TIONIEpeUHBle BOIHBL JlmuHa BSJ;HLI 7}
1.27 CKOPOCTb paclpoCTpaHEHUs BOJIHBI;
A=v-T
i i 3ByK. 'poMKOCTE ¥ BBICOTA 3BYyKAa. Orpax-eﬂlﬂé _3By1{0130ﬁ BOJIHBI Ha TPaHULEC
| ' : IByX cpell. Undpa3Byk u ynpTpa3Byk
IIpakmuyeckue pabomot
! Wsmepenune cpenHell MIOTHOCTH BELIECTBA; apXMMEJOBOW CHIIBL, JKECTKOCTH
| 1.29 HPYXKUHBL; Ko3(Q(HUIHEHTa TPEHNUS CKOJBKEHHS; pabOThl CHJIBI TPEHUS, CHJIBI
YTIPYTOCTH; CpeHEN CKOPOCTH ABMIKECHHS OpyCcKa MO HAKJIOHHOH IJIOCKOCTH;

YCKOpPECHHA prCKa IIpH IOBHMKECHHHU 110 HAKJIOHHOH IJIOCKOCTH, YaCTOTbI H

nepuoaa KoJjiebaHWM MaTeMaTHYeCKoro MasTHHKa; YaCTOTBI H IIEpHOIA




| R

1.30

1.31

2.1

Lok

2.3

24 |
] 2.5 l

KoJieOaHui MPYKMHHOTO MasiTHAKA; MOMEHTa CHJIbI, IEHCTBYIONIEro Ha peryar; |

paboThl CHJIBI YIPYTOCTH TPH NOIBEME IPy3a ¢ MOMOUIBIO HETOABHIKHOTO |
6710Ka; paboTHI CUJIbI YIIPYTOCTH NIPH IMOABEME IPYy3a C IOMOIIBIO TTOIBUIKHOTO
Oioka.

WccneqoBalue 3aBUCHMOCTH apXMMEIOBOH CHIBI OT 00bEMa MOrpyKEHHOH
YaCTH TeJA ¥ OT IUIOTHOCTH JKUAKOCTH; HE3aBUCHMOCTH BBITAIKHBAIOLIEH CHITBI
OT MaccChl TEJIA; CUJIbI TPEHHUS CKOJIBKEHUSI OT CHJIbI HOPMAJIbHOTO NaBJICHUS U
OT POJia MOBEPXHOCTH; CHIIBI YIIPYTOCTH, BOSHUKAOLICH B IIPY)KHHE, OT CTETICHH
nedopMaluu MpyKUHBI; yCKOpeHHUs OpycKa OT yria HaKjoHa HAIPaBIISAIONIEH; |
nepro/ia (4acToThl) KoyieGaHui HUTSHOTO MasiTHUKA OT JVIMHBI HATH; IEPHOJA
KonebGaHuii Mpy»KUHHOTO MasTHAKA OT Macchl rpy3a M MECTKOCTH TPYXKAHBL;
HCCIIeIOBAaHUE HE3aBHCUMOCTH Tepuoja KojneOaHuid HUTSHOrO MasTHHKA OT

Macchl rpy3a. [IpoBepka ycioBHs paBHOBECHS pblyara

Quzuyeckue AeNeHuUs 6 npupode: TPHUMEPbl JBWKEHHS C pas3IMYHbIMU
CKOPOCTSIMH B JKMBOH U Heilcﬂnoﬁ MpHUpOe, NEHCTBUE CHIIBI TPEHUs B IIPUPOJE
¥ TeXHHWKE, NPWIUBLI U OTJIMBBI, ABIKCHUE IUiaHeT CONHEYHOH CHCTEME,
PEaKTHBHOE JIBU/KEHUE YUBBIX OPraHU3MOB, PhIYaru B TE€JIC YCI0BCKA, BIUSIHUC
atMoc(hepHOrO NaBJIEHHS HA JKUBOM OPraHu3M, IIaBaHUE PhIO, BOCIPHATHE

3BYKOB XKHMBOTHBIMH, 3€MJIETPACCHUC, celicMHUYECKUE BOJIHEIL, HyHamMmHy, 3X0

Texnuueckue ycmpoucmea: CUUIAOMETDP, JATYAKH IMOJIOXKEHHS, PACCTOSIHUA U

YCKOPEHHsl, JMHAMOMETp, MOIIIAITHAKH, PaKeThl, pbIYar, MOABXKHBIA H |
HEMO/BUKHBIN OJIOKH, HAKJIOHHAS IJIOCKOCTh, IIPOCTHIC MEXaHU3MBI B OBITY, |
cOo00OMmAroNIMecs: Cocy/ibl, yCTPONCTBO BOAOIPOBOJA, THAPABIMYECKUM Mpecc,
MaHoMeTp, GapoMeTp, BBICOTOMEp, MOPIIHEBOH HAcoOC, apeoMeTp, S5XO0JIOoT,

HCIIOJIB30BaHHC YJIbTpa3ByKa B 651’[‘}’ H TCXHHUKE

TEITIOBBIE ABJIEHW

OCHOBHBIE TTOJIOKEHHUSI MOJIEKYJISIPHO-KHHETHYECKOH TEOpHUH  CTPOECHHSA |
BemiecTBa. Moenu TBEPIOTo, JKUIKOT0 U ra3000pa3HOr0 COCTOSHUN BELIECTBA.

Kpucranmuaeckue u amopdusie tesa

,HBH}KCHPIC yacTul BemiecTBa. CBA3b CKOpPOCTH JBHIXKCHHUA 4YacTHI C

TeMIeparypoit. Bpoynosckoe jBmkenue, 1addysus

CmaumBaHue u KaltuJJIApHEBIC ABJIICHUA

TennoBoe pacumpenue u cxarue

Tennosoe PaBHOBECHC |




BryTpennsisi sHeprust. Pabora ¥ Temyonepelada KakK CrOCOObI M3MECHEHHUS

| BHYTpEHHEH dHEpruu !

2.7 = Bupsl Temonepesayun: TEMAONPOBOJHOCTD, KOHBEKIHS, U3y YCHHE

Harpesanue u oxnaxaende Teid. KOIMYeCTBO TEMIOTEL Y IEIbHAs

2.8 TEIIOEMKOCTD:

Q=cmlt,~t,)

3aKOH COXPAHEHHs SHEPrHH B TEIUIOBBIX IpoOIeccaX. Y PaBHEHHE TEIUIOBOTO |

2.9 Oananca:
O +0, +..=0

Ucnapenne u KoHAeHcarus. V3MeHeHue BHYTPEHHEW JHEpruH B IMporecce

s 2.10 WcnapeHuss M KoHAeHcanuu. Kumenue IHKHIKOCTH. VnensrHad Temiora

napoobpasopanus: L = O/m

BriaxxkHocTb Bo3ayxa

[lnaBnenne W Kpuctayum3auus. I3Menenue BHYTPEHHEH OSHEPrUd IIPH

IUIABJICHUY U KPUCTAJUIN3ALUH. Y JETbHAs TEIUIOTa IIIaBICHHSL:
2.12

i

BHyTpeHHSIST SHEprusi CropaHMs TOIUIMBA. Y JICNbHAs TEIIOTA CrOPaHHs

| ToruuBa: ¢ = O/m

2.14 [Mpunnuier pabotsl TemioBsix asurareneii. KI1J[ Tennosoro apurarens

IIpaxmuyeckue pabomul
~ ' M3mepenue yaenbHOR TEIIOEMKOCTH META/UIMYECKOTO ITUIIMHAPA; KOIUYECTBA

TEIUIOTHI, IMOJIyYEHHOTO BOJIOM KOMHATHOM Temmeparypbl (DUKCHPOBAaHHOHN

Macchl, B KOTOPYIO OIYHIICH HArpeThlil IMIMHAD, KOJHYECTBA TEIJIOTHI,

2.15 | OTA@HHOI'O HArpeThiM LMIMHAPOM, TOCIE ONyCKaHWsA €ro B BOJAY KOMHATHOH |
TEMIIEPATYPhl; OTHOCHTENBHOW BIQKHOCTH BO3JYyXa;, YIEIBHOH TEIIOTHI
nnasjaenus spaa. MccnepoBanwe M3MEHEHHs TeMIEpaTypbl BOJBI IIPU |
Pa3IMYHBIX YCIOBHUSIX; SBJICHUS TEIIOOOMEHA IPH CMEIINBAaHUKA XOJIOJHOU U

ropsiueil BOJBI; poliecca uernapeHus

Dusuueckue asuenus ¢ NPUpode.; OBEPXHOCTHOE HATSHKEHUE U KaMJUISAPHBIE

3 2.16 SIBJIEHHSL B TIPUPOJIe, KPUCTAILIBI B IpHpoje, usiydenue CosHIa, 3aMep3aHue
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313

I

Texnuyeckue  Ycmpoucmed: — KalMIUIAPBL, — HPAMEDDI HCTIOB30BAHHS |

KpUCTAILIOB, KUKOCTHBIH TEPMOMETD, AATHK TEMIIEPATYPEI, TEPMOC, CHCTEMA |
OTOILIEHHS JOMOB, THTPOMETPBI, ICHXPOMET, MapoBas TypOHHa, JBUrATENb |

BHYTPEHHEro CropaHus ‘

9JEKTPOMATHUTHBIE HBHEHPI}I I

SJIeKTpﬂsaunﬂ TEIL ,[lBa BUJA BJICKTPH‘IGCKHX 3apsJI0B ‘

Bzanmoneucmne 3apSKEHHBIX TeL. 3axoH KmeHa ‘

BaKOH COXpaHCHMS BJICKTpH‘{eCI{OFO 3apsaa ‘

DnexTpudeckoe moje. HampsukEHHOCTD 3neKTqueCKor0 TOJIAL. HpHHHHH‘

CYIIEPIO3HIMH SNEKTPHUECKHX MOoJiel (Ha Ka4eCTBEHHOM YPOBHE) ‘

HocuTenn 5NEKTPHYECKHX 3apsiioB. JleHcTBHE OJIEKTPHUCCKOro MO Ha

SJIGKTpH‘IBCKHS sapsi/ibl. [IpOBOAHAKH U ,unsnempmcu ' ‘

TlocTosHHEI SIEKTPUIECKUH TOK. ,I[eHCTBHﬁ rIeKTprdeckoro Toka. Cua Toxa.
Hanpstxenne. ‘

I=qit, U=Alq |I

DIeKTPAYECKOE COPOTHBICHHE. Y IENBHOE dJEKTPHIECKOE CONPOTUBICHAC: ‘
R = pl/S é .

3axon OMa JUIs ydacTKa dJeKTpHueckol nemu: / = U/R 4‘

ITocnenoBarenpHOE COCTUBEHUE MIPOBOJAHHUKORB! ‘
I =1,; U=U, +U,; R=R +K&, - |
Hapannenbﬂoe COE€IMHEHUE IIPOBOJHUKOB PaBHOTO COMPOTHBIICHHUA. ‘

b;:&;;zzf.ﬁfz;zzxf}. |
“ |

CMellaHHbIe COEMUHEHUS TIPOBOJIHHUKOB

Pa6oTa U MOILIHOCTB 2nekTpuueckoro Toxa. A = UL, P=Ul

3akon JDxoyins — Jlenna:

O=I° Rt

Onerr Dperesa. MarHUTHOE TOJie NMPSAMOTO IIPOBOJHAKA C TOKOM. JIMHHH

MarHATHON MHIYKIIHH

MarauTHoe M[oJjie TOCTOSHHOTO MarHuTa. B3auMOoAedCTBHE ITOCTOAHHBIX

MAarduTOB

JleiicTBHE MAarHMTHOTO TI0JIsI HA TIPOBOHKUK C TOKOM
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| 3.15|  Ousitel ®apajes. Spienne 3JIEKTPOMArHUTHOM MHTY KIIHH. [TpaBuno JIeHua ‘

| Tpaxmuueckue pabombl

‘ | VaMepeHue OJEKTPHUCCKOTO  CONPOTHBICHHA pesucTopa;  MOIIHOCTH |
| | OIEKTPHYECKOTO TOKa; paGOTHI SMEKTPUYIECKOTO TOKA. |
| " WccienoBaHHe 3aBHCHMMOCTH CHJIBI TOKA, BO3HMKAIOLIET0 B TPOBOJHUKE |
| i | (pe3mCTOPEL, JIAMIIOUKA), OT HANPSDKEHNs Ha KOHIAX TIPOBOJIHAKA; 3aBUCHMOCTH |
| 30| COTIPOTHBIICHNS OT UIMHbI IPOBOIHUKA, IO/ €ro HONEPEYHOr0 CeUCHU 1 “
| YHCHBHOTO COHpOTHBJ'IeHI‘Iﬂ. ‘
| | Ilposepka npasua s SJIEKTPHUECKOT0 HAIPSIKEHNAS IIPH TIOCIE/0BATEIBHOM |

| | COEIMHCHHH HpOBOﬂHHKOB' npaBdna Ui CHJIBL JJIEKTPHYECKOIO TOKa TIpH |

|
| ' napauiebHOM COEIMHEHUH POBOJIHUKOB (peauc’ropm %4 namnoqxa) |

Pusuueckue seieHus 6 Hpupooe: SIEKTPHYECKHE SBICHUA B aTmocq)epe,

| 3.17 | ANEKTPHYECTBO KUBBIX OPraHA3MOB, MArHUTHOE MOJIC 3emiH, Apeii( moJtoCcoB,

‘ ‘ pOJIB MATHUTHOI'O ITOJIS VISt )KU3HU Ha 3emMiie, MOIAPHOE CUSHHC

| | Texnuueckue ycmpoucmea. SIEKTPOCKOI, amIepMeTp, BOJ‘[I:TMGTp, peOCTaT

| CUBTUMK  DIIEKTPUUECKOW  SHEPTHH, SMIEKTPOOCBETHTEIBHBIE  PHOOPBL,

i 3.18 | HarpeBaTebHbIC snexrponpubopsl . (IpUMEpED), IIEKTPUYECKUE

| | [IPEIOXPAHKMTENH, SJIEKTPOMArHUT, JICKTPOIBATraTeyIb [IOCTOSIHHOTO TOKAQ, |

| | remeparop MOCTOSHHOI'O TOKa |

\ 3.19 || 3JIBKTp0MaFHHTHbIe BOJIHBI. I_HKEUId BJIeKTpOMaFHHTHbD{ BOJIH |
|_ ——— e |
| 3.20 | JlyueBast MOJIEJIb CBETA. HpHMonHHeHHoe pacnpOCTpaHeHHe cBeTa ‘

‘ 321 | 3aKoH orpa)lceimﬂ ceera. [Tnockoe 3epKajo ‘

3.2 ‘ Hpenomnenue cBeta. 3aKoH TpENOMIICHHS cBeTa ‘

l 323 ‘ annepcnﬂ cBeTa - ‘

| | J'lmlsa Xon nyyeit B nmunze. PoxycHOE pacc*rosmﬁe JIMH3BL. OHTH‘ICCI(EUI cyma
‘ ' mumss: D=1/F

| = —_— ‘
| 3.25 | [1a3 KaK onTaueckas cuctema. Onrudeckue npruOopsl

‘ | IIpaxmuyeckue pabonoi |
‘ ‘ H##Par###lIsMepenre ONTHYECKOH CHIIBI cobuparoneil JTUH3BL (POKYCHOTO |

| paccTosiHus cOOUpArOIIeH JTUH3BI (110 CBOMCTBY paBEHCTBA Pa3MEpOB MPeIMETa

3.26 ‘ ¥ 1300paXKEHHS, KOT/[a IIPSIMET PACTIONOXKEH B IBOMHOM (okyce), noxasares |
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