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[Mpunosxenne 20
K METOAMHECKOMY KOMMEHTAPHIO

Hamenenua OO 000 B coorserctBun ¢ npukasom Munnpoceemenns Pocenn ot 09.10.2024
Mo 704 «0) pHeceHHH WIMEHEHHH B HEKOTOPEIE IPHKA3EI MUHHCTEPCTBA NPOCBELIEHHA
Poceuiickoii ®enepaunu, kacaromuecs deaepanbHeix 00pa3oBaTe/IbHBIX NPOIPAMM HAYAIBHOIO
ofuero o0paioBaHHA, OCHOBHOIO o01ero odpajoBaHua U cpeaHero obwero odpaloBaHHa»

B esepaneHEIX M pPerHOHANBHEIX  HPOLEAYPAaX OUEHKM Kadectsa o0paszoBanms
HCIONB3YETCH  HepedeHb  (KOAH(HKATOP) pacnpefelieHHBIX 110 KJI1accaM  NPOBEPAEMBbIX
tpeboBaHnii K pe3yisTaTaM OCBOSHHA OCHOBHOH 00pazoBare/nbHON HPOrpaMMbl OCHOBHOTO
ofuero 00pazoBaHHs H VIEMEHTOB COAPHAHNA 110 (hu3NKe.

Tabnnua 22
[Tposepsiemble HpeMeTHbIE PE3VILTATE OCBOEHUA
OCHOBHOI 00pa30BaTelIbHON IPOrPAMME! OCHOBHOIO 00LIero
obpazosanua (7 knace)

Kon ﬂpusepnemam HNPEOAMETHRIC PE3YIIBTATEI OCBOCHHA OCHOBHOH
MPOBEPAEMOro UEPHHUBE’I'E.’IEHUFI NporpaMmMbl OCHOBHOTD UELLLEI'D DﬁpHSUBHHMH
PEIVIILTATA

1.1 HCIIOJIB30BATE HIYHCHHBIC IIOHATHAH

1.2 [PA3IHYATE ABICHHA 110 ONMHCAHHEY HX XdPAKTEPHBIX CBOHCTE M HA OCHOBE
[QIBITOB, JEMOHCTPHPYHILHN JaHHOE LIJHH-PI‘-IE{JI{UE: HABJICHHC

1.3 [PACIIO3HABATE NPOABIIEHHE H3IYHEHHBIX Ebli'_{H"-IECKHX ABIEHHH B
OEPYHAMKMLEM MHPE, B TOM HHCIC {I}H'ﬂ-H'—IE{JI{IiE ABIICHHA B IIPpHPpOOE, 1IPH
ATOM  HEPEBOAHTE  IPAKTHHCCKYHY  3dadd4yY B }"‘-IEﬁH}-'I-U., BBEIICIIATL

CYIWECCTBCHHEBIC cBOICTBA [IIPHZI—IHKH} L}.lli'.’.'li"-ll‘!l_‘KM}i HBJIEHHH

1.4 [JITHCBIBATE HIYHUCHHBIC CEOHCTBA TEl H {IJHZH‘-IECIEHE ABINICHHA, HCIIONLIYH
LIJH'jH'-ItT{JI{Ht‘. BCJIHHHHEL, IPH OIMHCAHHH [paBHIILHO TPAKTOBATD
LIJH'JH'-IE{JI{HFl CMBICIT HCIMOUIB3YEMBIX BEIHYHH, HX 0DO3HAYEHHA H CIAHHHIEI
LIJHL%H'-IE{JI{HK BCJIHYHH, HAXOIHThL LIJIUPM}K'I]:I.. CBHIBLIBAKUIHE  JdHHYHY
LIJH'jH'-ItT{JI{f\-'HJ BCIIMYMHHY C ApPYIrHMH BCIHYHHAMH, CTPOHTB IPH{IJHI(H
H3YVHEHHBIX JABMCHMOCTEH LIJH'IH'-IE{JHHK BEJIMYHH

1.5 RAPARTEPHIOBATE CBOHCTBA T, ILIJH'AH‘-IE.'EIEHE HBJICHHA H  [POLECChL,
HCNOIbLSYA H3YHCHHEBIC 3dKOHBIL, InpH ATOM HdBATh CIIOBCCHYHY
LIJD]JM}K'IH]IHJBK}‘ SAKOHA H 3dlIHCBIBATE €10 MATEMATHHECKOC BRIPAXMEHHE

1.6 OOBACHATE (PH3HYECKHE ABICHHA, NIPOLECCH M CBOHCTBA TEN, B TOM YHCIE H
B KOHTEKCTE CHTYALMI NPAKTHKO-OPHEHTHPOBAHHOIO XapaKTepa: BhIABIATh
NPHYHHHO-CIEICTBEHHELE CBA3N, CTPOMTE 00BACHeHHE 13 | - 2 norHuecKkux
IWAroE ¢ onopoit Ha 1 - 2 MIyYeHHBIX CBOHCTBA (PHIMHECKHX SBICHM,
(hranueckux 3aKOHA MIM 3AKOHOMEPHOCTH

1.7 pelwars pacderHbie 3agaud B 1 - 2 JeHCTBHA, HMCNONL3YH 34KOHBI H
thopmyasl, cBasbBalomMe (H3MUECKHE BENMYMMHBI HA OCHOBE aHAIH3A
VCIIOBHS 3a/Ia4H 3aIIHCLIBATE KPATKOE YCIOBHE, LOJACTABIATE (PU3HYECKHE
BeIMMMHEL B (QOPMY/ILL M NPOBOJAMTE PACHETHI, HAXOJHTEL CLPABOYHLIE
aHHbIe, HEODXOAHMMBIE U PELUCHHA 3a/1a4, OLEHHBATE PEAIMCTHYHOCTD
1101Y4EeHHOH (PHIHYECKOI BeIH4HHEI

1.8 [PACIIO3HABATE II]'}UGJIEM]:I., KOTOPLIE  MOMHO PEHIHTE  [PpH - TTOMOLIH
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[I}H'JH'-IE'{JI{HK METOAO0B, B OIHCAHHH HCCHICIOBAHHA BbLIICIATE [POBCEPACMOL
[PE O EHHE (I'HIIU'I'&:’.‘I}'},_ PASIHYATE H HHTCPIIPETHPOBATL IIU_'I}”-IEHHI:.IFI
[PE3YALTAT, HAXOIHTB OWHOKH B XO4e OnbkiTd, JAe/IdTh BBIBOALL IO €10
[PE3YNLTATIM

1.9

[MPOBOAHTE  OIBITHI no HHGJIHJ,JEHHR} q.IH'_tH'-IE{JKHK ABNEHHEH HIIH
[I}H'JH'-IECI{HK CBOHCTE Ten: (.IJU].'}M}'JIH]]DEEH']: NPOBEPACMBIC HPEATOIOACHHA,
CUEHPHTI—.\ YCTAHOBRY HI NPCAIOHCHHOIO UGUP}',JUBHHHH._ SUIMHCBIBATE XO[
OIBITA H [IJUPM}‘.'IH[HJBH'I'I: BLIBOIbI

BEIIOIHATE [NPAMBIE  H3MEPEHHA ¢ HCNOIB3OBAHHEM AHANOIOBRIX H
uudposeix  npuOOPOB, JANMCBIBATE NOKA3aHMA OpHOOPOB ¢ ydeTOM
1a1aHHOH abCoITHON NOrPellHOCTH HIMepeHuii

[MPOBOAHTE HCCICA0BAHHE 30BHCHMOCTH U.LIHfoJi {IJH'.‘]-H'-[EEHUﬁ BCIIHYHHBL T
,Jp}’l'ﬂﬁ C  HCIIOJABIOBAHHEM NpAMBIX HHMEPEHHH, YHACTBOBATL B
[LTAHHPOBAHHH }”—IEGHUI'D HCCHIEA0BAHHA, {J{JGH].'}HTI: YCTAHOBRY H
BRIIIOJIHATE HIMCDCHHA, CACOYA NPT CHHOMY ILIAHY. q.lHHCH]JDEFlTh
[PEIYIBTATEL IIUJI'_"”-IEHHUﬁ JABHCHMOCTH ¢H3I1HECKHK BCJIIHHHH B BHJIC
PeTOHEHHBIX 'raﬁ:mu H l'pﬂ[IJHIEDE._ AENIATE BBIBO/IBI 110 PEIYILTATAM
HCCIIEI0BAHHA

[IPOBOJAHTE KOCBCHHLIE  HIMEPEHHA LI}H'.'IM'-IECKHK BEIIHMHH,  CIIEIVH
Il}TELlJIUH{EHHUﬁ HHCTPYROHH. I1IpH BBUIOJVIHEHHH M'.‘]-MEPEHHH L‘U'ﬁH].'}Fl'I'I:-
JRCINCPHMEHTAIIBHYHY  YUTAHOBKY H  BbIMHCIATE  SHA4CHHE HCKOMO
BCITHYHHBI

CUGIIH]}J.H'I']: [IPABHIIA TEXHHEH De30nacHOCTH npH ]'}FJGU'I'E C JIHED]JH'I'UPH]:IM
UGUP}’;J.UBFIHHEM

YEA3LIBATE TIPHHLHIILL ;J.EI:JHJ'I'BHH IlpliGD]JUE H TEXHHHCCKHX }'C'I'pi}fiﬂ'l'ﬂ._
RAPAKTCPHI0BATE INPHHLIHIIbLL JEHCTEHA H3IYHYCHHBIX IIPHGD]JUE H
TEXHHYECKHX }‘E'I'pUﬁL"I'B ¢ IMOMOMBHY HX OMHCAHHA, HCNOAbLIYA 3HAHHA O
CBOHCTBAX ILI.}H'.‘IH‘-IE{JIEHK ABJIEHHI M HEOOXOIHMBEIE [IJ'H'.‘]-H'-IECI{HE JAKOHBI H
FAKOHOMEPHOCTH

[IPHBOHTE HpHMEDLI (I—IHXU,L[H'I'I:: IthlillpMElLlHHJ 0 IIPMMEPHX}
[MPAKTHHECKOID  HCOIMIE30BAHHA {I}H'.‘]-H'-IE{JI{HK JHAHHI B NOBCEAHEBHOH
HEHH JJIH oDecrneverns De30NMacHOCTH [IPH UGPH].U.EHHH C |1}mﬂupumn H
TEXHHYCCKHMH }TC'I'}]UﬁC'I'BHMM, COXPAHCHHA 3[10POBBH H CUﬁJIIU,LI_EI—IIiH HOPM
SEKOJIONMYECKOro NoBe1e¢HHA B UICP}"H{HIUUJ.EI:‘I Cpeace

1.16

ocymectsnaTe 0Tbop nerounukos wHpopmaumn B cetn Hurepuer B
COOTBETCTBHM € 33/1aHHEIM ITIOMCKOBEIM 3aIIPOCOM, HA OCHOBE MMEHLIMXCH
GHAHWI M NYTeM  CPABHEHMA  PaiIM4HEIX  MCTOYHHKOB  BEIJEIATH
MHPOPMALIMIO, KOTOpas HBIACTCA NPOTHBOPEHHBOIL MM MOEkeT ObITh
HE/I0CTOBEPHOI

MCIONB3OBATE 1IPH BBIIOJIHEHHH YuebHBIX 3aJaHHH HAYUHO-TONYIAPHYIO
wmTeparypy uinueckoro coaepiKaHui, CHPABOYHBIE MATEPHAILI, PECYPCHL
cern  Hurepher, BnaneTe NpHEMaMH  KOHCHEKTHPOBAHHA — TEKCTH,
npeodpasosaHis HHPOPMALIMH H3 0JIHOH 3HAKOBOH CHCTEMBL B IPYTYIO

ICO31aBATH COOCTBEHHBIE KpaTKHE NHCBMEHHBIE H YCUTHBIC CU-UG].LI&EHHH Hi
ocHoBe 2 - 3 HCTOYHMKOR HHILI}UPMHL[MH ILIJH'.']-H'-IE{JHGI'U COACPHAHHA, B TOM
HHCIIC ll}’EJIH‘iHU ACIaTh KPpdTKHE L‘UUﬁLL[EI—IHH O pesyllbTdTax NPpocKTOR HIIH
}"-IEGHI:IX HCCJIE}lUEﬂHHf{. OpH 3TOM I'PpaMOTHO HCHONB3OBATH I13}”—IEI—Ithﬁ
MOHATHHHEII dINIEPAaT  Kypead [IJ'H'JHI{H._ CONMPOBOAIATE  BBICTYILICHHE

npeseHTanueil
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1.19

[IPpH  BBIINIOJIHEHHH }"-IEﬁHhIX MNpOCKTOE H HCCIe10BAHHA PaclipeiciIiaTbh
o0g3aHHOCTH B IpyHlne B COOTBETCTBHH C NOCTABICHHBIMM  3d41a4daMH,
CIEAUTE 33 BBUIOJHEHHeM [UIaHad JeHCTBMIL, aJeKBATHO OLEHHBATH
CODCTBEHHBIA BEJIA B JACHATCIIBHOCTE I'PYIHILL, BRICTPAHBATE

KOMMYHHKATHBHOC BIAMMOJIEHCTBHE, YHHThIBAA MHCHHE OKDYAHARMIHX

Tabnuua 22.1

[IposepaeMele JeMeHThl coepranua (7 knace)

Kon

Kon

pasicila [ JCMCHTA

n].'.lﬂﬂ CPACMBIC NEMCHTRI COACPHAHHA

1 DH3INKA H EE POJIE B ITOSHAHWH OKPYIKAKMWEIO MHPA

1.1 Muauka - nayka o npupone. SAsnenus npupoas. Guinueckne aBneHus:
MEXAHUHMECKHE, TEIUIOBLIE, WIEKTPHMECKHE, MATHHMTHBIE, CBETOBRIE,
SBYKOBBIE

1.2 Duanueckne senmuuuel. Hivepenne dusnuecknx sennunn. Guinveckue
npudopsl. [orpemnocte namepennii. MesayHapoaHan cHCTEMA eHHHL

1.3 EcrecteeHHO-HAay4HBIH METDJ NO3HAHHA: HalUIKyeHHE, NOCTAHOBKA
HAYHHOI'O BOIPOCH, BBLIBIDKEHHE THOOTE3, JKCNEPHUMEHT 10 NPOBepKe
FHIOTES, 00BACHEHHEe HaDII0IaeMOro ABIeHH

1.4 |Onucanue u3nMecKUX ABICHHIT ¢ NOMOLILID MOjeei

1.5 [[Mpakruueckue paborsl:

Hamepenue paccTosHMil

Mamepenue o0beMa HKHAKOCTH M TBEPIOIO TEA.

OnpeneneHne pasMepoBs MAILIX Tl

M3mepenue TeMnepaTypbl HpH HOMOLIM KMAKOCTHOIO TEPMOMETPA H
1ATHHKA TEMIIEPATYPbI

2 [IIEPBOHAYAJIBHBIE CBEJAEHHA O CTPOEHHH BEIHECTBA

21 |Crpoenue BewecTsBa: aTtoMbl M MONEKYIbl, MX paiMepsl. ONbITHI,
10KaIbIBAIOLIHE JHCKPETHOR CTPOSHHE BEIleCTBa

22 |llpuwenne wactui BemectBa. CBA3b CKOPOCTH ABHMKEHMA HacTHIL C
Temneparypoii. bpoyHosckoe apmxedue, nuddyanag

2.3 |B3aumoeHCTBHE HACTHI BELIECTBA; IPHTAKEHHE H OTTAIKHBAHHE

24 |ArperarHele COCTOAHMS BEIIECTBA: CTPOSHHE Tai0B, KHIKOCTEH M
TBEPALIX (KpHCTANIMYECKHMX) Teln. BiauMocBasze Memay cBOHCTBAMH
BEWECTE B PAdHbIX  AFPEraTHBIX  COCTOAHHAX M MX  ATOMHO-
MOJIEKYJIPHBIM CTPORHHEM

2.5  |0cobeHHOCTH AIPEraTHBIX COCTOAHMH BOJBL

2.6 (|[Mpakrtuueckue paboTs:

Ouenka jaHamMerpa  aroMa  MeToJ0M  PaA0B (€ HCHONL30BAHHEM
thororpadmii).

Onbrrel 10 HaDIIOJEHHIO TEILIOBOrO PACLUIMPEHIA [A308.

OnerTel 10 0GHAPYKEHHID NSHCTBUA CHIL MONEKYIAPHOIO NPHTHKEHHA

3 IBUKEHHE M B3AUMOJIENCTBUE TEJ

31 Mexanuteckoe apiimenne. PaBHOMEPHOE H HEPABHOMEPHOE JIBHIKEHHE

3.2 Cropocts. CpejHas CKOPOCTh 1IPH HEPABHOMEPHOM JIBHeHHH. Pacuer
[YTH H BPEMEHH JIBHIKEHHS

3.3 |Menenne uuepumn. 3akod uHepuud. BiaumoaeicTeue Ten Kak NpUYHHA
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HIMEHCHHA CEROPOCTH ABHHCHHA TCIL Macca kax Mepa HHEPTHOCTH T

34

[Mnoruocre eBemwectea. CBA3k MIIOTHOCTH C KOJIMYECTBOM MOJIEKYIL B
e MHHLE 00BEMa BELIECTBA

35

Cuna kax XAPAKTCPHCTHE H'_iEiHMUjJ.Ef{CTBHH Tcn

6

Cuna YHOPYIocTH H  3dKOH r}fKEL ]’i'.‘l-ME.'pEHIiB CHIIBL ©€  ITOMOUIBH)Y
AHHAMOMETPA

37

HAenenue Tarorenus W cuna TmkecTd, CHioa THEReCTH Ha JAPYIrHX
nnanerax. Bec rena. Hesecomocots

38

Cuna tpenus. Tpenue ckonbxeHus u TpeHHe noxos. TpeHue B npupojie
H TEXHHKE

39

CrnoskeHHe CHIL, HANPABIEHHBIX 110 0AHOH npamoil. PapnoaeiicTeyroman
CHI

310

[TpakTHueckue paboThl

Onpenenenne CKOPOCTH PABHOMEPHOI'O JIBHAEHHA (IIAPHKA B IKHIKOCTH,
MOJIEIH MIEKTPHYECKOrD aBTOMOOIIS M TAK Janee).

Onpenenenne cpeaHeil CKOPOCTH CKONbKEHUA DPYCKa WIN LIAPHKA 110
HAKIOHHOI II0CKOCTH,

OnpeneneHne IOTHOCTH TBEPIOID TEA.

OnbiThl, AEMOHCTPHPYIOLIME 3aBUCHMOCTE pacTimeHua (dedopmaliim)
NPYHHHBL OT HPHIOKEHHOH CHIIbL

OnbITEL, AEMOHCTPHPYIOWHE 3ABHCHMOCTE CHIIBL TPEHHH CKOJILACHHA OT)
BECa Teld H XapakTepa CONPHKACAIIHXCH NOBEPXHOCTEl

31

(Dusuueckue ABIEHHA B NPHPOAE: NPHMEPLL JIBHMEHHA C PASTHYHBIMH
CROPOCTAMH B JKHBOH M HEKHBOH IMPHPOOE, AeHCTBHE CHIILL TpEHHA B
HNPHPOOS H TEXHHEKS

3.12

Texunueckue }'C'I'I'HJﬁC']'H-HI AHHAMOMETP, NOJIMHITHHEH

4  |IABJIEHME TBEPJIBIX TEJL, KUJKOCTEN U TA30B

4.1

ﬂHBJIEHHE TBEPAOID  TElH. CnocoOn YMEHBIIEHHA H YBCIIHYCHHA
AdBJICHHA

4.2

,[lﬁBJIt‘HHtT raza. JAaBHCHMOCTh JABICHHA I'd3da oT Uﬂ"bt:h-‘li-j., TEMOCPATY DL

4.3

ﬂepenuqa AABJICHHA TBERALIMH TCIHAMH, AHHAKOCTAMH H Ia3dMH. 3axon
[Mackans. [THesMaTHYECKHE MALLIMHBI

4.4

FABMCHMOCTE JABISHHS KHAKOCTH OT 1'JI}"EII1HI:\I. rliﬂpt]t'l'ﬂ'l'HHECKHﬁ
HApaaoKe. Cooduamoimnecs COCY AL rH.LlpHB.']H'—IEL‘KHH MEXAHH MBI

4.5

Armociepa Jennu " armocipepHoe JIABJIEHHE. [pHuHbL
CYLLECTBOBAHMA  BO3AYIIHONH obonoukn 3emum. Onwrr Toppuuenin.
SABMCHMOCTE aTMOCIEPHOIO AABJISHHS OT BEICOTE HAJL YPOBHEM MOPH

4.6

Hamepenne armocipeproro  naenenns.  [Ipuboper  nns  wimepeHus
ATMOChePHOIO JABIEHH

4.7

JeiictBue KMIKOCTH M raja Ha [OIPYAKEHHOE B HHX  Telo.
Berrankusatomas (apxumenoea) ciina. Jakod ApxuMena

4.8

[Inasanue Ten. B[]'.i,ﬂ.}"?iﬂl LldBaHHE

4.9

[TpakrHueckue paboTsl:

Heeneposanne 3aBUCHMOCTH Beca Tela B BOJIE OT 00bEMA NOIPYKEHHOH
B AKHIKOCTE HACTH TEA.

OnpeneneHne  BRITANKMBANOWEH  Cllbl, JAeilcTByloweidl  Ha  Teno,
NOIPY#HEHHOE B AHKOCTh,

[lpoBepka He3aBMCHMMOCTH BRITAIKMBAWOWIEH CHIBL, JeicTBylOleld Ha
TEN0 B KMIKOCTH, OT MACCH! Teld.
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':._}III:-I'I']:I., ACMOHCTPHPYHIMLIHE  3dBHCHMOCTD Ehl']'ﬂJIHIiBHI‘ULﬂEf{ CHIIBL,
,'ltfﬁC'I'B}"IGI.I.lEﬁ Hd Tend B FHHAKOCTH, OT obBema Il[]I'p}'}I{EHHUﬁ B
AHHAKOCTE HACTH TEJId M OT INMOTHOCTH HHAKOCTH.

[{UHC']TJ)"HPUBHHHE dpeoMETpa HIIH - KOHCTRPYHPOBAHHE  JIOAKH H
OHPENENEHHE €€ IPYI0NOAbEMHOCTH

410 |duszudeckne ABISHUA B IPHPOJE: BIMAHHE aTMOCHEPHOIO JABIEHHA Ha

ACHBOH OPraHH3M, INIdBaHHE phlﬁ

4.11

Texuuueckue yerpoiicrsa:  coodumaromMecs  CoOCyiel,  YCTPOiicTBO
BOJONPOBOAA,  THIpPABIMMECKME  npecc,  MmanoMerp,  Oapomerp,
BLICOTOMEP, NOPILIHEBOH HACOC, APEOMETP

L

PABOTA, MOIIHOCTD, SHEPTHA

5.1 Mexanuueckan pabora

5.2 [MexanHueckas MOLIHOCTE

5.3 |[Ipoctsie MexaHW3Mbl pbiHar, 010K, HAKIOHHAA MIOCKOCTb. [lpaBuno
PABHOBECHA PhIMArd

5.4  [[lpumeHenue NpaguIa paBHOBECHI Phidara K 010Ky

55  |"Sonoroe npasuno" mexauuku. Kosddmument nonesdoro aelicteus
MexaHuiMos. [IpocTele MeXaHnIMb! B ObITY H TEXHHKE

5.6 [[MorennuaibHas IHEPrU Tela, NOJHATOIO HAl 3emieil

5.7 [Kusernueckas sueprus

5.8 |[lonHas mexaHH¥ecKas H9HEPruA. 3AKOH HIMEHEHHA H COXpAaHEHHA
MeXaHHYECKOil SHeprun

5.9  [[Mpakrtuseckue paboTs:

Onpenenenne paboTel CHIBL TPEHHA [IPH PABHOMEPHOM JIBUAEHMM Tella
[10 FOPH30HTANBHOI IOBEPXHOCTH.

Hecnenosanue yenosMil paBHOBECHA PhIYAr,

Hamepenne KIIJ naknonHo# mockoceTy.

HMayueHne 3aK0Ha COXPAHEHHS MeXaHHYeCKOH JHepruu

5.10 DuInyeckne ABICHHA B HPHPOIE: PhibMdlH B TCJIC HEJI0BCKD

5.11

Texunueckue }-’L’I'}]{IEETBHZ PhIMAL, MOJBHKHEI M HENOIBHMKHBL ﬁJIUKH..
HAKJIOHHAA [THIOCKOCTh, ITPOCTRIC MEXAHHIMEL B Gbl']'jf

Tabnuua 22.2

[Iposepaembie TpeDOBAHMA K PEIYILTATAM OCBOEHHA OCHOBHOH
00pazoBaTeNnLHOH nporpaMmel (8 kiace)

Kox
Il}][]EEpH&S MO
Pt!'_i}']lb'l'i:i']'ﬂ

[lpoBepaeMule IPEAMETHEIE PEIYIETATE OCBOSHHA OCHOBHOH
obpazoBaTelsHONH NPOrpaMMBl OCHOBHOTO 00LEero o0patoBaHUA

1.1

HCIIOJIBESOBATE IMOHATHA

1.2

Pa3IHHYATE ABICHHA 10 ONHCAHHEY HX XAPAKTEPHBIX CBOHCTB M HA OCHOBE
[QIBITOB, JEMOHCTPHPYHMIHN JaHHOE {IJH'.‘]-H‘-IECKUE.' HABJIEHHE

1.3

PACIIO3HABATD NPOABIIEHHE HIYHUCHHBIX L}JH'_{H"-IEL‘KHX HBIMIEHHH B
OEPYHANOIIEM MHPE, B TOM HHCIC EIJM'.‘IH'-IE{JHHE ABJIIEHHA B IIPpHPOAE, [IPH
ATOM  HEPEBOAHTE  IPAKTHHCCKYHY  3dddqyY B }r"-lf.'!.'l:.ll-'Hj‘-'I-L'I.,I BELIC/IIATh
CYILCCTBCHHBIC CBOICTBA (IIPH'.‘IHHKH} q.lli'jli"-lt‘,i_‘KH}i HBJIEHHH

1.4

[OIIHCBIBATE HIYHCHHEIC CEOHCTBA Tel H {IJM'.‘]-H‘-IECKHE HABJIICHHA, HCIIOLIYA
[I}H'JH'-IECI{H&: BCJIHHYHHEL, I1PH OIMHCAHHH [paBHIILHO TPAKTOBATD)
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[I}H'JH'-IE{JI{HH CMbICIHT HCIOJIBIYCEMEIX BCIHMHH, 0DOZHAMEHUA H CJIHHHIEL
[IJH'jH'-IETCI(HX BCIHYHH, HAXOIHTh [IJUPM}CI]:I,. CBHBBIBAKOLIIHE JTdHHYHY
[IJH'JH'-IE{JI{}'HJ BEIIHYHHY C JApPYIrHMH BCIHYHHAMH, CTPOHTE IPH{IJHIEH
HIYHCHHBIX FABMCHMOCTEH [IJHEH'—IECHIIK BCIIHYHH

1.5

RAPAKTEPHI0BATE CBOHCTBA  Tell, LIJHTiH‘-lECIEHE HABJACHHA W NPOLECCEL
HCMOL3YA H3YHECHHEIC JAKOHBIL, InpH ITOM HABATE CIIOBCCHYHY
[I}D]JM}E'IH]}UBK}‘ JdEOHA H 3AlTHCRIBATE €I'0 MATEMATHHECKOC BRIPAXKEHHC

1.6

OOBACHATE (PHIHYECKHE NPOLEcchl M CBOMCTEA Tel, B TOM 4HCIE H B
KOHTEKCTE CHTYALHI NPaKTHKO-OPHEHTHPOBAHHOIO XAPAKTEPA. BBIABIATE
NPHYHHHO-CHEICTBEHHEIE CBA3H, CTPOHTE 00BACHeHHE 13 | - 2 NOrHYecKuX
lwaroe ¢ noMowmwer 1 - 2 MiydeHHBIX cBOHCTBA (hHIMHMECKMX HBICHMIA,
hH3HYEeCKHX JAKOHA HIH 3AKOHOMEPHOCUTH

1.7

[PEIIATE PACHETHBIE 3d/144H B 2 -3 ,LIEFlL"I'BIiH. HCMOB3YHA  3AK0OHLL H
[I}D].'M-I}f.'lbl.. CBABLIBAKMIIHE ILIJH'.']-H‘-IECI(HE BCIIHYHHBI. HA OCHOBE dHAIH3A
IVCIIOBHA 3d0da4H 3allHCBIBATE KPATKOC YCIO0BHC, BBIABIATE HEQOCTATOK
MadHHBIX 0114 PCIICHHA  3a]44H, Bblﬁﬂpiﬂ'b JAdKOHbBI H (.I.}UPM}’IIBI.,
HEUGXU.L[HMI:IE ANId - ee PEINCHHA, HNPOBOAHTE PACHETEl H CPdBHHBATH
NOIYHCHHOC SHAYCHHC ¢H3HHECKUﬁ BCIIHYHHEI € H3BCCTHLIMH JdHHLIMH

1.8

[PACIIO3HABATE IIFI-L'&G'JI[‘.TM]::-I1 KOTOPLIE  MOAHO PElIHTE  [PpH  ITOMOIIH
[I}HL%H'-IECI{HK METOMOB, HCHOIBIYH OIHCAHHE HCCICIOBAHMA, BRLICIATH
[IPOBCPACMOC MpeaIOIOHeHHE, OLUCHHBATH NpaBHIbHOCTE nmopajka
NPOBEACHHA HCCIEOBAHHA, JEI4Th BRIBOJbL

1.9

[IPOBOAHTE  OIIBITEI no HHGJIHJ,JEHHR} q.lH'.tH'-IEEKHX ABNEHHEH HIIH
[IJH'jH'-ItT{JI{HK CBOHCTE Tem: LbUpM}'JIH]]DEEI’I']: INPOBCPACMBIC HPCATIOIOARCHHA,
CUGHPHTI: YCTAHOBKY H3I NPEITOEEHHOIO Uﬁﬂp}".LlUBHHHH, OIHCBIBATE X0
OIBITA H [I}i}pM}fIIHp{JBH'I'b BEIBOIBL

1.10

BEIIOJHATE IPAMBIE HIMEPEHHA ¢ HCIONB30BAHHEM AHANOIOBEIX NPpUOOpOB
M JATYHKOB (PMIMYMECKUX BEIMYHH, CPABHHMBATE PE3yIILTATEL HIMEpPEHUH C
lyueToM 3aaHHOH a0COIHTHON NOrPeLIHOCTH

1.11

[POBOAHTE HCCHEIOBAHHE 3aBHCHMOCTH UJ.IHUE! {IJH'.‘].M'-{ECI\'UE BEIIHYHHEL T
,Jp}’l'ﬂﬁ C HCIIOJIB3OBAHHCM [IpAMBIX H'JM&SPEHHIL"!Z [LIAHHPOBATE
HCCIICIOBAHHE, {JUEM]JH'I'I: YCTAdHOBRY H BbBIINMNIHATE HIMCPCHHH, CHCIYH
[PeTOHEHHOMY MITaHY, LI}HI(CH].’]{JBH'I'I: PE3IVIILTATEL IIU.'l‘_\-"-lt.',HHUﬁ
FABHMCHMOCTH B BHIC 'I'HEJIHL[ H I']]HILIJHKUB.. ACIdTE BBIBO/ABL O PEIYIETATAM
HCCIICI0OBAHHA

1.12

[IPOBOJAHTE KOCBCHHBLIE HIMEPCHHA LI.JH'_{H‘-IEEKHX. BEJIIHYHH. IUIAHHPOBATE
HIMEPEHHA, CUGH]]H'I'I: IKCINEPHMEHTAIBHY Y YCTAHOBKY, cleays
II}TELUIUH\'EHHUﬁ HHCTPYKLUHH, H BRIMHCIIATE SHAMCHHE BCIIHMHHLI

1.13

CUGIIH]}J.H'I']: [IPABHIIA TEXHHEH De30nacHOCTH npH ]'}FJGU'I'E C JIHED]JH'I'UPH]:IM
UGUP}’}JUBHHHEM

1.14

XAPAKTEPH30BATE  NPHHLMILL  JIeHCTBHA  H3ydeHHBIX npubopos  u
TEXHHYECKHX YCTPOIICTE ¢ Onopoil Ha HX OIHCAHUH, HCIOILIYA 3HAHUA O
cBOHCTEAX  (pM3IHMHECKHX  ABICHMH M HeoDxoaumere  dminueckue
3AKOHOMEPHOCTH

1.15

[PACIIOZHABATE  [POCTLIC  TEXHHYECKHE }'C'I'pi}fiﬂ'l'ﬂii H  HIMEPHTC/IbLHBIE
II]JHGUPI:I e cxeMdM H CXCMATHYHBIM @ PHCYHKdAM, COCTABIATE CXCMBI
AIEKTPHHECKHX LLEII&:FI C NOCIHEI0BATEIBHEIM H NapailIelbHbBIM
COCAHHEHHEM 2JICMCHTOB, PA3IHYAd YCIOBHBIC ODO3HAYEHHA IEMEHTOB,

MICKTPHYCCKHX uenei

https://docs.yandex.ru/docs/view?url=ya-disk-public%3A%2F %2FnfiXbNa1geZIr5mx%2B%2Fvmbi40YzIUSCHc6HKdhVWCbdm8ctjLxwqTsebD...

6/26



15.09.2025, 11:16

20_0OO0O0_wusuka_kogudukaTtopbl.docx

1.16

NPHBOJINTE  HPHMEPRl  (HAXOAHTE  HHPOPMALMIY O  DpuUMepax)
NPAKTHHECKOTO MCHONL30BAHMA (IM3MYEeCKHX 3HaHWIl B NOBCC/IHEBHOI
bcM3HK Ui obecnedenus OesonacHocTH npH obpaeHuu ¢ npudopaMyu u
TEXHHYECKHME YCTPOHCTBAMM, COXPAHECHHA 30POBbA M CODIIOIEHHA HOPM
SHONOMMHECKOI0 NOBEIEHHA B OKpYKaroweil cpee

1.17

OCYLIECTBIIATE TIOHCK HHq.lﬂpMHlJ.HM tllIi}H'-IEL‘KUl'U COOCPHAHHA B CCTH
If’IH'I'EpHET.. Hid OCHOBC HMCHIILHXCH JHAHMH M MYTEM CPaBHCHHA
IMOIIOJIHHTENBHBIX HCTOYHHKOB BRIICIATH I1H[IJUPMHLIHHL KOTOPAA ABNACTCH
II}TD'I'HBUPE'—IHBUﬁ HIIM MOMKET ObITh HE.L[UCT{JBE].THUIL&

1.18

MCIONB30BATE 1IPH BBIIOJIHEHHH Y4eDHBIX 3aJaHMi HAYUHO-TIONYIAPHYHO
mTeparypy HIMHECKOro COJePKAHHA, CHPABOYHLIE MATEPHAILL, PECYPCHL
cern  Hurepuer: Bnajere NpHEMAMH  KOHCHEKTHPOBAHHA — TEKCTA,
npeodpasoBaHii HHPOPMALIMK H3 0JIHOH 3HAKOBOIH CHCTEMBL B IPYTYH)

1.19

CO31dBATE CODCTBEHHEIE MHCHMEHHEIE M KPAaTEHE YUTHRIC CUU'GLLLEHHH._
U"..}Uﬁ]ﬂ.ﬂ.il PIHLIJUPMH].[HR} H3  HCCKOJIBEKHX HCTOYHHKOB [I}HT‘IH'{E{JI{UI'U
COOCPMAHHA, B TOM HHCIC II}"ﬁJIH"-IHU NpEACTABIATE PESYILTATh IIPUEK‘I'HUﬁ
HIIH HCCIEI0BATENLCKOH ACHTEIIEHOCTH, HNPH 3TOM I'PAMOTHO HCIOJIBI0BATh,
H'.i}”-IEI—lH]:Iﬁ [OHATHHHEIH dlllldaparT  KYpod l.bli'.iliKH.. CONMPOBOHIATE
BEICTYILJICHHC IIPESEHTﬂth‘.ﬁ

1.20

[IpH  BEINIOJIHEHHH }“—IEEIHI:IK NpOEKETOE H HCCIeI0BAHME ILI}H'.{H‘-IES{JIEHK
[IpOLeCCOB  Paclpeic/iiTh 0DAAHHOCTH B I'pymnie B COOTBCTCTBEHH ©
[MOCTABICHHBIMH 3add4amMH, CISIHTL 3d BBITOJIHEHHEM ILIAHA ﬂEﬁC'I'BHﬁ H
ROPPEETHPOBATE €10, dJCKBATHO OUCHHBATE coDCTBEHHBIN  BKIA) B
MCATCIIBHOCTE I'PYILIBL, BbICTPAHBATE KHOMMYHHKATHBHOC E'jﬂHMUjJ.EFHJ'I'BHE._

[TPOABIAA TOTOBHOCTL paspeilaTh KUHLI}JIMI('I'I:I

Tabnuua 22.3

[IpoBepaeMele JIeMeHThl coaepranua (8 knace)

Kon

Kon

Pasge]ia [UIEMEHTA

r[pu BEPACMBIC JICMCHTERI COACPHAHHA

6  [TETIJIOBBIE SIBJIEHH A

6.1  (OcHOBHbIE NOMOKEHHA MOJISKYIHPHO-KHHETHHECKOH TeOpHHM CTPOEeHH:A
pewecTea. Macca M pasmepsl Monexyl OUbITHL, NOATBEPHKIAIOUIHE
OCHOBHEIE [OJIOMKEHH MOJICKYIAPHO-KHHETHYECKOH TeopHH

6.2 Mogenn TBepaOro, EHAKOIO H ra3oo0pasHOIO COCTOSHHID BellecTBa.
Kpueraumueckne 0 amopdtble Tena

6.3 |O0bAcHEHHE CBOHCTB ra’oB, MHAKOCTel M TBEpABIX Tel HA OCHOBE
NOJ0KEHHI MOIRKYIAPHO-KHHETHYECKOI] TeopHH

6.4  |[CmauuMBaHHE W KAIWUPHBIE SBJICHUA

6.5  [TensoBoe paciiupeHue U CKATHE

6.6 [Temneparypa. Cea3b TeMOEpaTypsbl CO CKOPOCTBIO TEILUIOBOIO JABHMKECHMA
HACTHIL

6.7 | Buyrpennss oaseprud. CnocoObl H3MEHEHHA BHYTPEHHEH OJHEPIHM:
TeUIonepe1ada i coBeplueHie paboTsl

6.8  [Buasl reruionepesaun: TelUIonpoBOAHOCTE, KOHBEKLIHS, HIIY4YeHHEe

6.9  |[Konuuectso Tennorel. Y IelbHad TEIUIOEMKOCTE BELIECTRA

6.10  [Tennoobmen n rennosoe pagHoBeCHe. YpaBHeHNE TeNI0Boro HanaHca
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6.11

[[nasnenune w OTBEPACBAHHE KPHCTWLIITHHCCKHY  BCLICCTB. 1!l"r.thf.lII:mHFJ.ﬂ
TEMIoTa INTABIIEHHA

6.12

[TapooGpasosanue u wkongexcauus. Henapenmwe, Kunenme. Vienwsnas
rennoTa napoodpaioBaHuA. 3aBHCHMOCTB TEMIIEPATYPhl KHIIGHHA OT
prMocepHOro JaBIeHHA

6.13

Bramuocts BO3IYXd

6.14

BHEPI'HH TOIUIHNBA. '}'?,.'_[EJII:HHH TEILIOTd CropaHHA

6.15

[Ipunuuns paborer Tennoseix asuratenei KILJ tennosoro neurarens.
Teroseie ABUraTeNnn M 3aLIMTA OKPYHKAKLIEH Cpe/ibl

6.16

Fakon COXPAHEHHA H HPEBPALIEHHA SHEPIHH B TEILNIOBLIX NPOLECCAXN

6.17

[Ipaxruueckne pabores:

(OnBITE! 110 00HAPYHEHHIO JeHCTEHS CHIT MOJIEKYJIAPHOIO NPHTSKEHH.
(ONBITE 110 BRIPALTHBAHHID KPHCTAILIOB NOBAPEHHOMH COJIM MK caxapa.
(OnprTel 1o HAOMIOASHNUKD TEIUIOBOIO PACIIMPEHHA TA30B, WHIAKOCTEH H
TBEPALIX TeL.

(Oupenenenue NaBneHHs BO3IYXA B OwLI0HE HINPHLA.

(ONBITEL, JAEMOHCTPUPYIOLIME 3EBHCHMOCTE JABICHHA BO3AyXa OT €ro
00beMa H HArPEBAHHS HIIH OXJIAHK ICHHSL.

[Tposepka runoTessl TMHEHHOH 3ABHCHMOCTH JUIHHEL CTONOHKA JKHIKOCTH
B TEPMOMETPHYECKOH TPYDKe OT TeMIEpaTyphL

HabGntonenue m3meHeHMs BHYTPeHHeH 9HEPIMM Tela B pesylbraTe
reronepenayn 1 paboTkl BHEMIHHX CHIL

HMeenenosanne apneHus TemnoodMeHa 1IPH CMEIIMBAHMH XONOAHOI M
ropsa4ed BO/bL.

OnpeneneHue KOIMYECTBA  TEIUIOTBL,  HONYHEHHOIO  BOJAOH  IpH
TEII000MEHE ¢ HATPETBIM METAILIMYECKHM LIHITHHPOM.

Onpeneneume  yaensHoil  tennoemkoct  pewectsa.  Mecnenosanne
NpoLecca HCIapeHHs.

(OrpeneneHue OTHOCHTENBHOH BIAKHOCTH BO3IYXA.

Oupeneneuue yaensHOH TEILIOTEL IUTABICHHA b4

6.18

Duiugeckue  ABJIEHMA B NpHPOOE:  MNOBEPXHOCTHOC HATHKCHHE H
HAIIHILIAPHBIC HBIICHHA B IIPHPOAC, KPHCTA/LIBL B NOpHPOOC, HIIYHCHHC
CU.’lHIJ.EL FAMEPIAHHE BOOOCMOB, MOPCKHE F}PH'_ibl; UGPHEUBHHHE: PoChl,
TYMidHd, HHEA, CHETA

6.19

Texuuueckune }'{JTl.'}UﬁUI'Eiii KallHIUIAPEL, NpUMEPbl HCHOAB30OBAHHA
KPHCTALIORE, JI(IUJ.K{J{J'I'HI:lffl TEPMOMCTP, OaTHHK TeMIEPATYPbLL, TEpMOC,
CHCTEMA OTOIIEHHA JOMOB, FTHIPOMETPEL, NEHXPOMETD, ITdpOBAA 'I'}"]TJEIHHFL_
HMBHIATEb BHYTPCHHCTID CrOpdHHA

7 PJAEKTPHYECKHE 1 MATHUTHGIE SIBJIEHI S

7.1

3IIEK'I'PH'.‘1F1].LI|H TEa. ,[[Eil Pada WICKTPHHCCKHX SdpPA10E

7.2

Bianmoneiictene 3apsmeHHBIX Tedl. JakoH KynoHa (3aBHCHMOCTE CHIIBL
BIAHMOAEHCTEMA 3apAXKEHHBIX TeN OT BEIHYHHBI 3apAJ0B H PaccTOAHHA
MEHTY TEITAMHE )

7.3

3IIE31{'I'PH'-IECI{UE ToJIE. HHIII}H}KEHHUC'I'I: ANEKTPHHECKOID IT0JIH. nPHHLlHII
EYNEPHOIHLHH JICKTPHHCCKHX nonei (Hﬂ Kd4eCTBCHHOM )‘TJUH-HE}

74

Hocurenn ANIEKTPHHECKHX  34PHA0B. B:IEMEH'l'ﬂ}]thﬁ '.!JIEIE'I']JH'-IEL‘KHﬁ
AP C'I'pUEHHE dATOM. H]JUEU,JHHKH H AHICKTPHEH

7.5

Bakon COXPAHCHHA MWICKTPHHCCKOID 3dpaia

7.6

3IIEK'I'PH'—IE{JI{I1ﬁ TOK. YCIOBHA CVYUIECTBOBAHHA MIEKTPHYECKOID  TOKA.
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HerouHNEN NOCTOAHHOMD TOKA

7.7

ﬂEﬁC'I'EHH AEKTPHYECKOTD TOKA (TEII.IIUEUE. XHMHYCCKOC, MHI'HH'I'HUE}.
3IIE3K'I'PH'—IECHI1H TOK B BKHAKOCTAX H I'd3dXx

7.8

3JIEK_['pH'{E{JI{HH HENb. Cuna Toka. HIIESICIPH'-[ECKUE HANPAKCHHE

7.9

CUII]'}UTHEJIEHHE HPOBOJHHEKD. Y,JEII]:HUE COHPOTHRIICHHE BEIECTBA

7.10

Faron Oma nns yqacTka UEnM

7.11

[MocnenopaTensHoe U MAPALIENbHOE COCIHHEHHE ITPOBOJIHHKOR

7.12

PadoTa 1 MOLHOCTE ek TpHYecKoro Toka. Jakod Hroyna-Jledua

7.13

3IIEK'I'PH'—IECI{I1E3 HENnH H IIUTPEI'..}H'IEJIH ZiJIEH'IT}H‘-lECIEDfl JHEPIrHH B ﬁbl'l'}’.
['{U]JD'I'KUE FAMbIKAHHC

7.14

[MocTOAHHEBIE MATHHTEL BJHHMU}J.EEICTBHE MNOCTOAHHBIX MAHHTOBR

7.15

MaruutHoe none, MaruuTioe none 3eMiiH H ero 3HaYeHHe 118 HKH3HH Ha
Bemie

7.16

OMBIT 3|'JIL"I'E..'IH. MaruutHoe none MIEKTPHYECKOIO TOR. n]JHMEHEHHE
MICKTPOMAIHHTOBR B TEXHHEKC

7.17

ﬂEﬁC'I'EHE MAHHTHOI'O [IOJIA Ha [IPOBOJHHE © TOKOM. BJIEH'ITHJ,JBHI'H'I'EJII:
nocroauHoroe Toka. Menoneiosanue '-HIEKI'FU}J.BHI'FIT&HIE?I B TEXHHYCCKHX
}"{J'I'pUﬁC'I'EEIK H Hd TPAHCIIOPTE

7.18

Onerrer Dapages. Hsnenne nextpoMarHuTHol naaykuun., [Tpaesuno
UleHa

7.19

3IIEK'I'FU]'EHE]JH'I'UP. Cnocobwl MOJIYHEHHA '.!.'IEK'I'].'.IH'-IE{JK{Jﬁ IHEPrHH.
3IIEK'I'PUL"I'E1HU.HH Ha BO3ODHOBIAESMBIX HCTOUHHEKAX JHEPIHH

7.20

[Ipaxruueckue paboTeL:

Onsirel 10 HaDMHIEHHK)  UIGKTPH3AUMH  Tell MHAYKUMel Hu  1upH
CONPHKOCHOBEHHH.

Meenenosanne jeficTBus 3IEKTPHHECKOrO IOJIA  HAa [POBOIAHMKH M
AN KTPHEH.

COopka 1 nposepka paboTsl WIEKTPHYECKOH LeIH NOCTOAHHOIO TOKA.
Mimepenne u perynpoBaHHe CHIBI TOKA.

[13MepenHe U PeryJIHpoBiHHE HATIPAAKCHUA.

Heenenosanne 3aBHCHMOCTH CHIIBL TOKA, MIVIIEID 4gpesd pe3ucTop, oT
CONPOTHBIEHUA PEIHCTOPA H HANPAKEHHA HA PEIUCTOPE.

(OBITEL JNEMOHCTPHPYOLIHE FABHCHMOCTh HIEKTPHYECKOIO
CONPOTHBIEHHA NPOBOJAHHKA OT €ro JUIMHEL, IUIOWAAH NONEPEHHOro
CeHEHHA H MaTepHala.

[lpoeepka npaBuna CHOMKEHHA HANPAEHHI NPH  NOCIEI0BATENLHOM
COEAMHEHHH JIBYX PE3UCTOPOE,

[Iposepka npaBuia Ans CHIBL TOKa LUPH [APAUIEIBHOM COEAMHEHHH
PEIUCTOPOE.

Onpenenenne paboThl MIEKTPHYECKOND TOKA, HIYLIETO Yepes pesucTop.
Onpenenenue  MOLWHOCTH  UICKTPHYECKOIO  TOKA, BbIIASIAEMO  Ha
pesucTope.

[cenenopanne BABMCHMOCTH CHIIBL TOKA, WIYILErD 4epes NaMIOouKy, OT
HANPAKEHUA Ha HEell.

Onpenenenne KILJ narpesarens.

Hecnenosanne MArHHTHOTO BIAMMOJIEHCTEHE NOCTOSHHEIX MATHHTOB.
[l3yueHue MArHHTHOIO NHOJUA  HOCTOAHHBIX  MAIHHTOB  IIPH HX
00beIHHEHUH H PA3IEICHHHN.

Hecnenosaune neitcrena AIERTPHHECKOND TOKA Had MArHHTHYHY CTPEIIKY.
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(ONBITEL,  JEMOHCTPHPYIOIIME  32BHCHMOCTE  CHIIBL  B3aUMOJCHCTBHA
KATYIUKH C TOKOM M MarHHTa OT CH/Ibl TOKa W HAIPABICHMS TOKA B
KATYILKE.

HMayuenne aeficTBHA MATHHTHOTO 1I0J18 HA NPOBOJHHK C TOKOM.
KouncrpyupoBanue i niyuenne padoThl 31eKTPOABHIATENA.

Iamepenne KILI snexTpoaeuratenbHoi yCTAHOBKH.

(ONBITEl 10 HCCHEIOBAHHID ABIEHUA DIEKTPOMATHHTHOH MHIYKLHH:
MCCIEI0BAHME HMIMEHEHHI 3HAYEHMA H HANPABICHH HHIYKUMOHHOTO
TOKA

7.21

Pr3uYeckue ABIeHHA B NpHPOOC: WCKTPHYECKHE ABICHHA B El'I'MUL‘[IJEpE.,
VIEKTPHHECTBO MHBBIX OPraHH3IMOB, MAIHHTHOE [0Je BEM_'IH., ,npeﬁ(.p
[IOUTHICOE, plb MArHHTHOO IIOJIA Q00H AKH3HH  Hd 3EMJIE, IMOUIAPHOE
ICHAHHEC

7.22

Texnuueckne yerpolicTBa:  UIEKTPOCKOIN,  AMOEPMETP, BOJBTMETP,
PEOCTAT, CYETHHK WISKTPHYECKOH JHEPrHH, MIEKTPOOCBETHTEILHBIE
NpUOOPLL, HAIPEBATENLHBIE HICKTPONPHOOPEL (IPHMEPBL), MEKTPHHECKHE
[pe/10XPaHHTENN, JIEKTPOMATHIT, MIEKTPOBHIATEL NOCTOAHHOID TOKA,

[CHEPATOPR HOCTOHHHOTD TOKA

Tabnuua 22.4

[Tposepsemele TpeDOBAHHA K PE3Y/ILTATAM OCBOCHHA OCHOBHOH
o0pazoBarelbHO nporpammel (9 wiacc)

Kon
Il}]DEEpH&: MO
].'Jt!'j}'llb'l'ﬂ'l“ﬂ

npUBEpHEMhIE HNPEAMETHBIC DE3YIIBTATE] OCBOCHHA OCHOBHOH
UGPHHUBEJ.'I'B.'II:HUH NporpaMmMbl GCHOBHOTD 00Lero Dﬁpﬂ'jUBHHHH

1.1

HCNOIE30BATE HIYHCHHBIC MOHATHA

1.2

[PA3IHYATE ABICHHA 110 OMHCAHHHKY HX XaPDAKTCPHBIX CBOHCTB M Ha OCHOBE
[QIEBITOR, JEMOHCTPHPYIOLWHX J4dHHOE LI}HT‘IM‘-IECIEUE HABJIEHHE

1.3

[PACIIO3HABATE NpOABIICHHE H3YHCHHBIX L}.)Ii}PI‘-IEE.‘KHX ABIEHHH B
OEPYHAKLIEM MHPE, B TOM HHCIC {I}M'.‘].H'-IE{JI{HE ABIIEHHA B IIpHpOAE, [IPH
ATOM  HEPEBOAHTE  IPAKTHHCCKYHY 34044y B YHEGH}'HJ, BELIC/IIATE
EYIECTBEHHBIC CBOICTBA [IIPH'.‘]-I—IHI(H} ¢I13I|HECKHK HBJIEHHH

1.4

OIHCBIBATE HIYHCHHEIC CEOHCTBA TeJl H {IJM'.‘IH‘-IECIEHE ABIICHHA, HCIIOIL3IYA
[I}H'JH'-IECI{HE: BECJIHYHHEI, IPH OIMHCAHHH [NPAaBHIILHO TPAKTOBAT
[I}H'JH'-IE{JI{HH CMbICIHT HCIOJIBIYCEMEIX BCIHMHH, 0DO3HAMEHHA M €IHHMIbI
[IJH'JH'-IE{JI{HK BCJIHYHH, HAXOIHTh [IJUPM}CI]:L CBAZBIBAKOUIHE  JTAHHYHY
[I}H'JH'—IE{JI{}'I-U BEIIHYMHHY C ApPYrHMH BCJIHYHHAMH, CTPOHTh l'pilll.l}HI(H
HIYHCHHBIX FABMCHMOCTEH [IJHJH'—IE{JHIIK BCIIHYHH

1.5

RAPAKTEPHI0BATE CBOHCTBA  Tell, LIJHTiH‘-lECIEHE HABJACHHA W NPOLECCEL
HCNObLSYA H3YHEHHBIE 3AdKOHBIL, InpH ITOM HABATE CIIOBCCHYHY
[IJD]JM}E'IH]I}UBK}‘ JdEOHA H 3alTHCRIBATE €10 MATEMATHHECKOC BRIPAXKEHHC

1.6

OOBACHATE (PHIMMECKHE NPOLECChl M CBOHCTBA Tedn, B TOM YHCIE M B
KOHTEKCTE CHTYALHI NPaKTHKO-OPHEHTHPOBAHHOIO XAPAKTEPA. BBIABIATE
NPHHHHHO-CIEACTBEHHBIE CBA3M, CTPONTh 00bAcHeHHe H3 2 - 3 norHYecKux
IIATOB ¢ NOMOWBI 2 - 3 WIYHEHHBIX CBOHCTBA (PUIMYMECKHX SBIEHM,
(hH3MHEeCKHK JAKOHA HIH 3AKOHOMEPHOCUTH

1.7

pellaTk  pacdeTHble 3adadd  (OnMparolMecs Ha cueremy w3 2 - 3
VPABHEHHI), MCHOIR3YA 3aKOHBL H (hOpMYIsl, CBA3LIBAOIME (PUIHHECKHE
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BCIIHYHHBL, Hd OQCHOBC dHOQJIH3d YCIOBHA 3dd49H 3dllHCBIBATE KPATROC
IVCIIOBHE, BbIABIATE HEMOCTAHMIHE HIIH H3DBITOYHEIE JAHHBIE, BbIGHpﬂTb
JAKOHBL H LI}UPM}’.'I]:I, HEUGKU}J.HMI:\IE Alld PEUICHHA, MPOBOAHTE PAacHEThI H
IOHCHHBATL PEaIHCTHHHOCTR IO IYHEHHOIO SHAYCHHA [I}H'JH'-IE{JI{Uﬁ
BCITHYHHBI

1.8

[PACIIO3HABATE II[HJSJIEM]:I, KOTOPBEIE  MOAHO PEHIHTE  [OPpH  ITOMOIIH
[I}H'JH'-IE’CI{HK METOHOB, HCIOM]IBIYH OIIHCAHHC HCCICOOBAHHA, BBIICIATH
[TPOBEPHEMOC NpENIOIOMEHHE, OLEHHBATH NpaBHIBHOCTE nopaakKa
[IpOBEACHHA HCCIEI0BAHHA, HAedTh BbIBO/bI, HHTEPIPETHROBATE
[PE3YNLTATEL HﬂﬁIIH}ﬂEHHﬁ H OIBITOE

1.9

NPOBOAUTE  ONLITEL 110 HAOMOASHHIO  (DHIMYECKMX  ABIEHMI  win
(pusnueckux  CBOHCTB TEN: CAMOCTOATENLHO COOMPATE YCTAHOBKY M3
H30BITOMHOre Habopa ©0DOPYAOBAHMA, ONMCHLIBATE X0 ONLITA M €ro
pe3yILTAThL, (JOPMYJIHPOBATE BLIBO/IEI

NPOBOANTE NPH HEODXOAMMOCTH CEPHK) NPAMBIX H3IMEPEHMH, Onpeaenssn
CpefHee  3HAueHHME M3MepAeMoii  BenwunHel  (okycHoe paccTosHHe
cobupatoleii  aMH3E),  00OCHOBLIBATE  BRIOOP cnocoba  HIMEpeHus
(HaMepuTensHOro npubopa)

[POBOJAHTE  HCCHEQOBAHHE JABHCUMOCTEH [IJMSH'-IE{JI{HK BCIIHYHH C
HCNONBI0BAHHEM  TIPAMBIX H'th!]Jt‘:HHri ¢ INIAHHPOBATE HCCNCA0BAHHE,
ICAMOCTOATEIBHO CUGH]‘]H'I'E YCTAHOBEY, ILIJHI(CHPUBH'I'I: PE3YIbLTATEL
IlU_'l}“-lt:HHUﬁ JUBHCHMOCTH Lt.IH'jH'-IECKHK BCIIMMHH B  BHIOC 'I'ﬂﬁJIIi]_L H
I']JH'LI}MKDE, AENATE BRIBOUEL IO PEIYVIIETATAM HCCIEIOBAHHA

[IPOBOAHTE KOCBCHHBLIC H3IMEPCHHA (.lJIi'jli‘-It:CKHX BCIIMYHHD TUIAHHPOBATE
HiIMEPEHHA, Uﬂﬁlipiﬂ'h AKCHEPHMEHTANLHYHY  YCTAHOBKY H  BBITOJIHATE
HIMEPEHHA, CIEAYH IIFEﬂ:]DH{HHHUﬁ HHCTPYKLHH, BbIMHCIATE SHAYCHHE
BCIIHYHHBL H dHAITHIHPOBATE IMOUTYHYEHHBIC PEIYILTATE C ¥YHETOM FAMAHHON
HOIPETHOCTH I13MEPBI—IHf{

CUEI-'IIH]}J.H'I']: [IpaBHIIA TCXHHEH DEe30NACHOCTH nmpH pﬂﬁiﬂ't‘: C JIEJ.ﬁD]Jﬂ'I'UprIM
UGUP}’;J.UBFIHHEM

[PA3IHY4TE  OCHOBHBIE  TIPH3HAKH  H3IYHCHHBIX [IJH'.']-H'-IEEHHK MUMEJIEﬁI
MATCPHLIbHAA TOHK, ADCONKTHO TBCRAOC TCNo, TOMEYHBIH HCTOMHHE
CBETA, 1YY, TOHKAH JIHH3A, [IAHETAPHAA MOJENE ATOMA, HYKITOHHAA MOJC]b
ATOMHOIG HIpd

NAPAKTEPH3OBATE  NPHHUMILL  JIEHCTEMA  H3YHEHHBIX  uUpubopoe M
TEXHHYECKHMX VCTPOICTB ¢ ONOPOil HA MX OINHCAHMA, MCIOIL3YA 3HAHUA O
cBOicTEAX  (hM3MuMecKHX  ABneHHH M HeoDxoaumere  dminueckue
JAKOHOMEPHOCTH

1.16

HCMOIBS0BATE CXCMBL H CXEMATHYHEIC PHCYHEH HIYHCHHBIX TCXHHHCCKHX
}'CT[}UﬁC'I'B._ HIMEPHTEILHBIX IIPHGUPUB H TEXHOMIOIHYECKHX IPOLUSCCOB HIPH
[PEIUCHHH }"'—IEGI—ID-II].T&KI'H"IECKHK a4, OITHYECKHE CXCMBI AJIA
NOCTPOEHHA HT‘IUSPH)K&SHHﬁ B INIOCKOM 3CPEAIE H CUEHPHHIU.IEEI JIHH3C

NPHBOINTE  HOPHMEPEl  (HAXOAHTE  HHPOPMALMIY O  DpUMepax)
NPAKTHHECKOTO MCHONL30BAHMA (IM3MYECKHX 3HaHWIl B NOBCC/IHEBHOI
bcM3HK JuiA obecnedenus OesonacHocTH npH obpamweduy ¢ npubopaMyu
TEXHHYECKHME YCTPOHCTBAMM, COXPAHCHHA 30POBbA M CODIIOICHHA HOPM
SHONONMHECKOI0 NOBE/IEHHA B OKpYKarleii cpete

OCYLIECTBIIATE TIOHCK HHq.lﬂpMHlJ.HH q.lli'_iH'-IEL‘KUl'U COOCPHMAHHA B CCTH

I"'IH'I'EPHET. CAMOCTOATCIIBHO L}.IUPM}"JIHP}’H MOHCKOBBIH JANpoc, HAXOJIHTh)
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[IYTH OHPEICICHHA JOCTOBCPHOCTH Ilﬂ.'l‘_\f"‘-lEHHUﬁ HHqJUpMHI.I.HH Hd OCHOBC
HMEHIILIMXCA THAHHI K JOIMOJIHHTENBHBIX HCTOYHHKOR

1.19

MCNONB30BATE HPH BBIIOJIHEHMH Y4eOHBIX 33JaHMH HAYHHO-IONYIRPHYO
mTeparypy GHIMHECKoro CoOePKaHu, CHPABOMHBIE MATEPHAILL, PECYPChL
cern  Hurepher: Bnajiere NpMEMAMH  KOHCHEKTHPOBAHHA — TEKCTA,
npeodpasoBaHis HHPOPMALIMK H3 OJIHOH JHAKOBOI CHCTEMBL B IPYTYIO

1.20

CO31aBaTE CODCTBEHHBIE ITHCBMEHHBIE H YCTHBIC COODIIEHHA HA OCHOBE
HH[IH]]JMHHHM H3 HECKOJIBKHX HCTOHHHEKOB [IJH'JH'-IE{JI{UI'[] COOCPAHAHHA,
II}fﬁJIH‘-IHU NPEACTAdBIATE PesYIIbTAThI II]JH&:KI'HUﬁ HIIM MCCIE0BATEABCKOH
MEATCIIBHOCTH, IIPH 3TOM I'PAMOTHO HCIIOJIB30BATh Hf‘]-}"-IEHHbeI NOHATHHHBIN
AIIMAPAT HIYHACMOrD pasicia {IJHHHKH H CONpoOBOIATE BbICTYILICHHE
II}TETi-EH']'HLlHEﬁ C YHETOM ocobeHHoCTEH dYAHTOPHH CECPCTHHROB

1.21

[IPH  BhITIOJIHEHHH }"{EGHBIK NPpOCKTOB  H HCCIEI0BAHHH {IIHZEHHECICHK
[IPpOLECCOB  PAacIIpeiac/iaTE 00A3AHHOCTH B 'pymnie B COOTBETCTEHH C
[MNOCTABIICHHBIMH 3dd4aMH, CICIHTE 3d BBIIIOJIHCHHCM ILIAHA JJ.EﬁE'I'BIifI H
KOPPEKTHPOBATE €10,  d/ICKBATHO OUEHHBATH coDCTBEHHLIN BEIAad B
MEATEIBHOCTE IPYIIIBL, BRICTPAHBATE KOMMYHHKATHEHOC EJHHBiU}J.EﬁC'I'BIiE._

[NPOABIAA N'OTOBHOCTL PaspelldTh KU'H{IJ.IIHK'I'I:-I

Tabnuua 22.5

H}TUEEPH&SMI:IE ANEMEHTBI COACPHAHHA E‘} KJI.'-JL‘L‘}

Kon

Kona

pasicia [ 3eMEHTA

]'lpuuepﬂe MbIC 2IEMEHTRl COOCPMAHHA

8  MEXAHHYECKHE SBJIEHI S

8.1 Mexannueckoe asusenne. Matepuanbsnan touka. Cuerema oTeuera

8.2 |OTHOCHTEIBHOCTE MEXAHHYECKOID JBHIKEHHS

8.3  |PaBHOMEpPHOE NPAMOJIHHEIHHOES JBMKEHHE

84  |HepasHomepHoe npsMoinHeiiHoe jpmkenue. CpelHss M MIHOBEHHad
CKOPOCTE TeNd IIPH HEPABHOMEPHOM [IBHIKEHHH

8.5  |[Yekopenue. PaBHoycKkopeHHOE NPsSMOIIHHEIHOE IBHKEHHE

8.6 |Ceoboguoe najenune. Onbitsl Dannies

8.7  [PaBnomepuoe jnBmmenue no  okpymHoctd.  Ilepmon um wacrora
oOpawennsa. Juneiinaa u yrnopas ckopoctd. Llenrpoctpemurenshoe
VCKOPEHHE

B.8  |[epssiii 3axkon HewotoHa

8.9  [Bropoii 3akon Helotona

8.10  [Tpernii 3axon Heiorona

8.11  [[MpuHUMN CYNEPNO3HLUKH CHI

8.12 |Cuna yopyrocru. 3akon ['yka

813 (Cuna TpeHHs: cuia TPEHHs CKONBKEHHA, CHIA TPEHMA NOKOA, JAPYIHe
BH/IbI TPEHHA

814 (Cuna TazecTH H 3aKOH BCEMHPHOIO TATOTEHHA. Y CKOpeHHe cBOGOIHOTD
Ma1eHHA

8.15  [Memwenne nnaxer sokpyr Conuua. [lepeas kocMmuueckas CKOPOCTS.
HesecomocTs H neperpysku

8.16  [PasHoBecHe MarepHalbHON TOUKH. ADCONTHO TEEPAOE TENO

8.17  |[PaBHoBecHe TBEPAOIO TeMd ¢ 3akpelUieHHOil ockry Bpawenus. MosmenT
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ICHIbI. ].lt‘l HTP THHCCTH

8.18

Mmnynse Tena, Havenenne nmnyisca. Mmnyise cuibl

8.19

Baxon COXPAHEHHA HMITYJIBCA

8.20

PeakTueHOE JABHHCHHE

8.21

Mexannueckan paboTa H MOIHOCTE

8.22

Pabora cun THAMCCTH, YIPYTOCTH, TDCHHA. Ceain JHEPIHHA H pﬂﬁtl’l'bl

8.23

[Morenunansian FHEPIHA TEMd, NOIHATONO Hald MNOBECPXHOCTRHY Jemnn

8.24

nl]’IEHI_lH.'-JJI]:HH.H FHEPIHA CHATOH HPYH#HHI

8.25

KuHerHueckas JHEPIHA. TE:H]JE:MH 0 KHHETHYECKOH JHEPI'HH

8.26

Bakon COXpPaHCHHA MEeXaHHYEeCKOi JHCPIrHH

8.27

[IpaxTnueckue paboTsl:

Oupeneneuue cpeiHeil CKOPOCTH CKOIBKEHHA OPYCKa WIN JIBHIKEHHA
LIAPHKA N0 HAKIOHHOH III0CKOCTH.

Oupenenenue yCKOPeHHS Tela NPH PABHOYCKOPEHHOM [BHIKEHHH [0
HAKITOHHOH I0CKOCTH.

Hcenenopanne 3aBHCHMOCTH ITYTH OT BPeMeHH

[PH PABHOYCKOPEHHOM JBIMEHUH De3 HAHANBHOH CKOPOCTH.

[Iposepka runoressl: eciM NpH  PABHOYCKOPEHHOM JIBHMKECHMM De3
HAYAMBHOH CKOPOCTH IYTH OTHOCATCH KAK PAJ HeYeTHBIX 4HCEd, TO
COOTBETCTBYIOLIHE IPOMEHYTKH BPEMEHH OJHHAKOBbI.

HMeenenopanne 3aBHCHMOCTH  CHIBL TPEHHA CKOIBMEHHA OT  CHIIBI
HOPMAIBHOTO JABICHHA.

Onpenenenne KodxpULIMEHTA TPEHUA CKONBIKEHHA,

OnpeneneHue HecTROCTH HPYAKHHBL

(Orpenenesue paboTsl CHIIbL TPEHHA [IPH PABHOMEPHOM JIBUAEHHH Tella
N0 FOPHIOHTANEHOIH NOBEPXHOCTH.

Onpenenenue  paboThl CHIBL  YOPYIOCTH HPH  NOObLEME Ipy3a ¢
MCII0JIb30BAHHEM HEIOIBHKHOIO U NOBHAHOIO OII0KOB

8.28

Dripueckue ABIEHHA B NpHpoOae: HPpHIHBLL H  OTAHBBL, JIBHHCHHE
[LIAHCET ConHeqHoR CHCTCMbL, PedKTHEHOC JABHMKCHHE HHBBIX
OPraHusMOB

8.29

Texunueckne }'{J'ITJUﬁL"I'HFJi CHOHOOMET], AATHHEH MO EHHA,
PACCTOAHHA H YCKOPEHHH, PAKETL

9 MEXAHH

YECKHE KOJIEEAHIA W BOJIHEI

9.1

Konebarenenoe asumenne. OCHOBHbIE XapakTepUCTHKM KouebaHMii:
NepHOJL, HACTOTA, AMILINTY /1A

9.2

MaTemarnuecknii M npyxHHHEL MagTHHKH. [Ipespaluenne sneprum npu
KOIEDATENLHOM JIBHKEHHH

9.3

Baryxawowue konebanusn. Beinywiennble konebdanuns. Pesonanc

9.4

Mexannyeckue pouHbl. CBOHCTBA MEXAHMYECKHX BOJIH. npUJ_l{JJIbel&: H
[MOIEPEHHBIE BOJIHEIL. ,.I:[.IIHHH BOJIHEL H CKOPOCTE €€ PaclpOCTPAHEHHA.
MMexannuecKkue BOJIHEL B TBEPAOM TEE, CEeHCMHMECKHE BOJIHBL

9.5

33}’1\'. erMKUL"I'h H BBICOTH SBYK, OTPFDKEHHE JBYKA

9.6

Mupassyk 1 yIeTpaIBYK

9.7

[Ipaxruueckue pabore:

Onpeaenenue HacToThl M Nepuoga  KonedaHMil  MATEMaTHUYECKOro
MAATHHEKA

(Orpenenesye 4acTOTbL H HEPHOAA KoIeDaHUIl IPYIKMHHOIO MasTHHKA

Hecnenosanne 3aBucHMOCTH IepHoad KoleDaHuil NOJABEUIGHHOID K
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HUTH I'PY3a OT JAJTHHBL HUTH.
Mcenenosanne  sapucumoctn  nepuoga  konebauuit  npymuHHOIO
MAATHHKA OT MACChl FPY3a.

[IpoBepka He3ABHCHMOCTH NEpHOAE KonebaHMil rpysa, NOABEIEHHOID K
HUTH, OT MACChl IPY3d W HMECTKOCTH Hpy#uHbl. Himepenune ycxopenus
cBOOOIHOIO NANEHHA

9.8 |buanueckne SBICHHA B LPHPOIE BOCHPHATHE 3BYKOB MHBOTHBIMH,
BeMIIETPACEHHE, CeHCMHYECKHE BOJIHBL, LYHAMH, 3X0

9.9  [Texuutueckne ycTpOHCTBA: IX0I0T, HCNOIL30BAHKE YIBTPA3BYKA B OBITY
M TEXHHMKE

10 PJEKTPOMATHHTHOE ITOJIE H JIEKTPOMATHUTHLIE BOJIHEI

10,1 Puexrpomaruutioe  none.  DnekrpoMarHutHble  BonHbl  CeoiictBa
VIEKTPOMATHHTHBIX BOJIH

10.2  [[kana H>1€eKTPOMATHHTHBIX BOJIH

103 [Bnexrpomaruutias npupoga ceera. Ckopocts ceera. Bonuosble
CBOHCTBA CBeTa

104 [[Ipakruueckune paborsi:
M1yuenne cBolicTB 31eKTPOMATHHTHBIX BOJIH C NOMOLIBI MOOHIBHOTO
renedona

10.5  |Dusndeckue sBaeHHs B Hpupoje; OHOIOIMHECKOE AeHCTBHE BHAHMOIO,
VARTpafHONETOBOrO H PEHTTEHOBCKOTO HAIYHEeHH I

10.6  [Texuuueckue ycTpoHCTBA: MCNONLIOBAHHE IICKTPOMATHHTHBIX BOJIH
J118 COTOBOI CBAH

11 [CBETOBBLIE SIBJIEHH

1.1 |Tyuesas mogens ceera. McTouHHKH cBETA

11.2 [[IpamonuxeiiHoe pacnpocTpaHeHHE CBETA

113 |Orpamenne ceera. [lnockoe seprano. 3akoH OTpasKeHHs CBeTa

11.4  [[lpenomaenne ceera. 3akon npenomiesns ceera. [lonHoe BHyTpeHHee
OTpameHHe CBeTa

1.5 |Tunsza. Xoa nyueil B aunze

11.6  [Onruueckas cucrema doroannapara, MUKPOCKONA H TeJIeCKONa

11.7  [Pna3s kax ontudeckas cHetema. banmiopykocTs 0 IaNBHOIOPKOCTE

1.8 |Pasnowenne Genoro ceera B cnexrp. Onsitet Hetorona., Chomenne
CHEKTPANEHEIX UBeToB. [JHClepens ceeTa

1.9 [[Ipakruueckue paborsi:
Mcenenosanme 3aBUCHMOCTH YIIa OTPaseHHs CBETOBOIO JIyda OT yIUla
M2 HHA.
Hiyuenne xapakrepueTik H300pakeHNA NPe/IMETa B IUIOCKOM 3epKaie.
Meenenosanme 3aBHCHMOCTH Y1 HPEIOMICHHS CBETOBOIO Jy4a OT YUl
najgeHUA Ha rpannie "BosIyx - crekno”.
[Tonyuenne nsobpasennil ¢ noMoMBI cobHpaowe THHbL
Onpeneneume GoKyCHOro0 paccTOAHHA M ONTHYECKOH CHIRI coDMpatoLeil
THH3EL
(OUBITE 110 PA3NOAKEHHIO DEI0r0 CBETA B CHEKTP.
(OIBITE 0O BOCHIPHATHIO LBETA NPEAMETOB NPH X HabMOIEHHH Yepes
LBETOBEIE IHIBTPEL

1110 (uznyeckne apnenna B npupoje: 3armenns Connua u Jlysel, usera tean,
onTudeckue spiaeHus B armoctepe (user neda, pedpaxums, paayra,
MUpPaH)

https://docs.yandex.ru/docs/view?url=ya-disk-public%3A%2F %2F nfiXbNa1geZIr5mx%2B%2Fvmbi40YzIUSCHc6HKdhVWCbdm8ctjiLxwqTseb...

14/26



15.09.2025, 11:16

20_0OO0O0_wusuka_kogudukaTtopbl.docx

1111

Texnnueckne j{ﬂ'l'pﬂﬁi."l'ﬂﬂ: OHEH, NEPHCKOI, L}.IU'I'UHIIIIFJPFJT._ OIITHHYCCKHE
ICBETOBO/bI

12 [KBAHTOBBIE SIBJIEHH

12.1

CONIBITERI PEL{EP{I]UP,U.H H IUTAHETAPHAA MOJC]TE ATOMA. MU,'_[EJII: ATOMA EU}]H

12.2

Menyekanne w nornowende ceera atomos. Keawter Jluueiivareie
CHEKTPbI

12.3

PanoakTHBHOCTE. Aulbha-, HeTd- 1 raMMa-uaTydeHus

12.4

Crpoenne  aromuoro sapa. HywknoHHas Mojens  aToMHOTO  AIpa.
[1z0T0ne

12.5

PaHoaKTHBHEIE [pEBPALICHHA. l'[epmm NoJypaciald dToMHBIX HACP

12.6

H,'_IESPH]:IE PEAKLHH. Jakounl COXPAHEHHA 3APAJOEOIO H MACCOBOID HHCEI

12.7

3HEFI'HH CBASH dTOMHBIX HIOCP. CBa3bh MACCHL H JHEPIHH

12.8

PEHKL[HH CHHTE3A M JCIICHHA AIED. Herounmkn IHEPIHH CUJIHI.I,Ei H 3Be3n

12.9

HHEPHHH FHEPIETHEA. ﬂEﬁU'I'EHE PAIHOAKTHBHBIX H'.MI}"-IEHHI?l Hd HHBLIC
OPraHuIMbL

12.10

[IpaxTuueckne paboTs:

HabGnronenne cruloimHeIX 4 THHEHYATEIX CHEKTPOB HIIY4EHHA.
Heenenosanne TpekoB: WiMepeHHME HHEPIMH HACTHLBL 110 TOPMOIHOMY
nyTH (1o doTorpadmam).

IMamepenne pagHoakTueHoro GoHa

12.11

(Drsngeckue Apnenns B IIpHPOaE: ECTECTBEHHBIH }]ﬂﬂlil}ﬂKI'HBHblﬁ Lt_ILIH,_
KOCMHYECKHE 1Y4YH, PAIHOAKTHBHOC HIAMYHEHHE NPHPOAHBIX MHHEPANOB,
leicTeHe PdAHOAETHEHEIX H'.SJI}”-IEHHﬁ Hi OpPraHH3M HEI10BCKA

12.12

Texunueckne }’C'I'ptlﬁ{JTBHZ CIIEKTPOCKOI, IiH,ﬂ.HBH.Ll}'FJJIbHI:\IfI AOIHMET],
HdMEPd Bunwcona

153.8. [lna nposeaeHus OCHOBHOMO IOCYIAPCTBEHHOIO JK3aMeHa no dusuke (1anee - OI'D
1o (PH3MKE) MCIOABIYETCH NepeueHsb (KoanpHKaTop) npoBepAeMblX TPeOOBAHMH K Pe3yiIbTaTaM
OCBOEHHS OCHOBHOH oOpasoBarensHOi nporpaMmel  ocHoBHoro oduwero ofpasoBaHus u

Mpnaoxkenne

MIEMEHTOE COOQEPMRAHHA

Tabnuua 22.6

[posepaemsle va OI'D no duizuke rpedoBanns

K PEIVILTATAM OCBOCHHHA OCHOBHOH UEPPH'.!UH-H'I'E.'ILHUﬁ NporpaMmbl

OCHOBHOIO 00LIErD Uﬁ]]‘d'.iﬂ BAdHHWA

Kon [Ipoeepsembie TpeboBaHus K NpeAMETHBIM pesyibTaTam 0a30BOro ypoBHs
NPOBEPAEMOrD | OCBOSHHA OCHOBHOIH 00pazoBaTe/IbHOIl IPOrpaMMEl OCHOBHOTO 001ero
TpedoBaHNs obpazosanns Ha ocHoee GIOC
1 [Moxnumanue ponn GHUIMKK B HAYHHOH KapTHHE MUpa;

C[IJUPMHI‘HJBHHHUCTI: 0a30BLIX IIpt‘.ﬂC'l'ﬂEJlt‘.Hliﬁ L8] '_{HI{UHUME}]H{Jﬁ CBAIH H
NO3HABAEMOCTH ABISHMI nmpHpoAbLL, O pOAH 3KCHEPHMEHTA B ILI}M'.{HKE._ 4]
{JHU'I'EMUUEIFH}}‘HILL[EH POIH ILI}H'.‘]-HKH B Pd3BHTHH CCTCCTBEHHBIX HAVK,
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TEXHHEH H 'I'EXHD.'IUI'I{FL ob IBOJIKMIHH {I}HEHHE{JI{HK JHAHHI H HX P B
ue:mcruuﬁ EC'IEC'I'BEHHUH&}’HHUFI KAPTHHE MHPd, O BEILIC }]DCUI!ﬁﬂHIiK H
'jEip}'ﬁt:)KthK }"-IEHI:.[X—LIJH}HI\'UB B PA3BHTHE HAYKH, O0BACHEHHE Nponeccos
OEPYRHAIIETD MHPA, PA3BHTHE TEXHHKH H TEXHOIOTMH

3]

IHaHHA 0 BHAAX MAaTCPHH (BELLLECTBD H IID.'lfc:}. O NBHHECHHH KiK criocobe
CYUIECTBOBAHHA MATEPHH, ob H'I'UMHU—MU.’IE:K}'JIHle}ﬁ TEOPHH CTPOCHHA
BCLHECTBAR, O LIJHSH'-IECHUﬁ CYUIHOCTH ABIEHHIT NPHPOIEL [MEKHHH‘IECKI{K,
TEILIOBLIX, JEKTPOMAIHHTHLIX H KBHH']'UBI:\IK};

YMEHHE PA3IHYATE ABJICHHA 110 OINHCAHHKY HX XdPDAaKTEPHBIX CBOHCTB H Ha
OCHOBC OIBITOB, JEMOHCTPHDYHILIHX JadHHOC LIJHL#H'—IECHGE HABJIICHHED
YMCHHC PacllOdHaBATE HNPOABICHHE H3IYHCHHBIX qJIi'.iH"-IEL‘KHX HBJIEHHH B
OEPYRAKIIEM MHPE, BRLICIAA HX CYIIECTBEHHBLIE CBOHCTBA [III}I{EHHKH}

3 B.'lﬂLlEHHE OCHOBAMH T[IOHATHHHOTO dilfiapara H CHMBOIHMCCKOID A3bIKD
LIJH'SI’IICH H HCTIONBIOBAHHC HX JUIA PCIHCHHA ‘_\-"‘-ltﬁﬁth.'-\' 3044,

YMCHHE XdpPaKTCPHIOBATE cBoiicTBa TEI, L}.IH'_iH'-IEL‘KHt: HBJIICHHA H
MPOLHECChl, HCIMONBIYA E.}.I‘_\-"HJJ.HM&:H'I'EHILHI:IE H 3MITHPHYECKHE 3AKOHEI

4 YMeHHe ONHCHLIBATE H3IYYEHHBIE CBOHCTBA Ten H (pHIMvecKHE HBICHHA,
MCII0/B3YS (PH3HHECKHE BEIIHHHHEI

5 Bnanenue ocHOBAMM METONOB HAYYHOI'O NO3ZHAHHA ¢ ydeTOM coDIoaeHNs
NpaBu DE30NACHOTO TPYIa:

HabmoneHHe GHIHYECKNX ABICHUIL YMEeHME CAMOCTOATENBHO coOMpATh
IKCHEPUMEHTAIBHYI) YCTAHOBKY M3 JaHHOro Habopa oDopyloBiaHHA 1O
HHCTPYKLHH, ONHCBIBATE XOJ ONLITA H 33ANHCBIBATE €0 Pe3ylbTAThI,
dropMynHpOBATE BRIBOJIBL

NPOBEICHHE NPAMBIX M KOCBCHHBIX W3IMEpeHHH (M3MYeCKHMX BENHYHH!
YMEHHE — NIAHHPOBATE  M3MEPEHMA,  CAMOCTOATENbHO  cobMpats
IKCNEPUMEHTAIBHYI YCTAHOBKY 110 MHCTPYKLMH, BRIHHCIATE 3HAYEHME
BEIIHMHMHHB] H AHANMAMPOBATE [OIYYEHHBIE PE3YILTATEL ¢ YUETOM 34/1aHHOI
HOIPELHOCTH PE3YILTATOR H3MEPEHHI;

NpOBEIEHHE HECIOMHBIX IKCIEPHMEHTAIIbHBIX HCCIIE/10BAHHA;
CAMOCTOATENIBHO COOMPATE IKCIEPUMEHTAIBHYIO YCTAHOBKY M [POBOIHTE
HCCIEI0BAHNE 110 HHCTPYKLHH, NPEJCTABIATE IIOIYUYEHHEIE 3aBHCHMOCTH
dursmuecknx BenMuHH B BHAe  Tabnuu M rpadiMKOB,  YYHTBIBATE
NOIPELIHOCTH, AT BEIBO/LL 110 PE3YILTATAM HCCIEA0BAHHA

6 [MoHuMaHHe XapakTepHbIX CBOHCTE (iMiHueckux mojeneil (MaTepHaabHas
TouKa, a0CONKTHO TEEPIOE TENlO, MOJeIH CTPOSHHS Idl0B, JKIIKOCTEH 1
TBEPJBIX T, MUIAHETAPHAR MOJARIE ATOMA, HYKIOHHAA MOJEIL aTOMHOIO
AApa) M YMEHHE NPHUMEHATh MX A 00BACHEHHA (PHIHYECKHX NPOLECCos

7 Yuenne 00pAcHATE (PHINHECKHE NPOLUECCE] M CBOHCTEA TEl, B TOM YMCIE H
B KOHTEKCTE CHTYAUMH NPAKTHKO-OPMEHTHPOBAHHOIO XApakTepa, B
YACTHOCTH, BBIABJIATL IIPHYHHHO-CIAEJCTBEHHBIE CBA3H M CTPOMTE
o0BACHEHNE © ONOPOH HA MIYHEHHEIE CBOHCTBA (IHIMYECKMX HABICHHIL,
3nHecKne 3aKOHB], JAKOHOMEPHOCTH H MOJIEIH

8 YMeHue peluats pacueTHbIe 3anaun (Ha Oaze 2 - 3 ypaBHeHHIT), HCIONb3YA
JAKOHBL M (POPMYIIBL, CBA3BLIBAIOIING (PHIHYECKHE BEIHYHHBL, B YACTHOCTH,
JAIUCBIBATE KPATKOE YCIIOBHE 3a1da4H, BhIABIATH HENOCTALIME JaHHBIE,
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BblﬁHpﬂTb 3dKOHBI H (.IJ-(J].'}M}’III:I., HEUGKU}J.HMI:IE Al ec PCLUCHHA,
HCIIMIB30BATE CIIPABOHHBIE JdHHBIC, NPOBOAHTE pacHeThl H OLCHHBATH
PEATHCTHHHOCTE HOJTYHEHHOID SHAYMCHHA (.l.lli'jH"-ltEL‘KUﬁ BCITHYHMHBIL, YMCHHE
OHpefciaTh PASMEPHOCTE ¢I13I|HEEKlJﬁ BECJIHYHHBL, IIUJI}”-IEI-IHUﬁ pH
PELICHHHA 34044H

Yuenue XAPAKTEPHIOBATE ITPHHITHITLI J_lEﬁC'I'BHH TEXHHHYECKHX }fll'l']]UfiC'I'B.
B TOM YHCIE OBRITORBIX IIPHEUPUB._ H MNPOMBINUIEHHBIX TEXHOMOIHYECKHX
NpoUeccoB 110 HX OIHCAHHKY, HCIIOJIBSYA SHAHHA O CBOHCTRAX [IJHJH'—IECHMK
ABIEHHE H HEUGKU,JHMI:IE: ILI.}HEH‘-I&SCIEHE FJAKOHOMEPHOCTH

10

YMeHHe HCIONB30BATE 3HAHHA O Ll.)li'jli"-lEL‘KHX HBJICHHAX B IIUBCE,J,HEBHUﬁ
WHIHM Ui oDecnedeHus 0e30NacHOCTH 1npH UG]JHLLLEI-IHM ¢ OBITOBLIMM
|1}mf}upumn H TEXHHYCCEKHMH YU'I'}]DFI{J'I'BHMH, COXPAHCHHA 300pOBbA H
CUSJII-U,H.EHHH HOPM 3EMWIOPHHECROrQ MOBCACHHA B UICPYH\'HIULI.lEﬁ Ccpeacg.
MOHHMAHHE HEODXOAHMOCTH INPHMEHCHHA ,JU-C'I'HH{EHHﬁ L}.IH'_{HKH H
TEXHOIOIHH 1518 PALUHOHANTBHOIO HPHPOIOITOIEIOBAHHA

11

Oneit  noucka, npeo0pazoBaHud W NPEACTABNCHUA  HHOOPMALIHH
usnueckoro  CoAEpEKAHMA ¢ MCNOAB3OBAHMEM  HH(OPMALHOHHO-
KOMMYHHKATHBHBIX TEXHOIIOIHI;

YMEHHE OLEHMBATE JOCTOBEPHOCTE NOIYHEHHOH HHMOPMALIMH HA OCHOBE
HMEIOLIMXCH THAHHE W JOMOIHHTEIbHBIX HCTOUHHKOB;

YMEHHE MCIOIB30BATE LPH  BBUIOIHEHHH Y4eDHBIX 32/1aHMI  HAY4HHO-
HONYIAPHYIO  IHTEPATYPY  (IHIHHMECKOI0  CONCPMKAHMA, CHPABOYHBIE
MaTepHalbl, pecypesl ceth Hutepuer:

BIajIeHHe Da30BLIME HABLIKAMM NpeodpaioBaHus MHPOPMALHMM H3 OJIHOI
THAKOBOH  CHCTEMBl B JIPYIYIO;  YMEHHME Cco31apartk  COOCTBEHHEIE
NHCEMEHHLIE M YCTHRIE  COODLIEHMA HA  OCHOBE HH(OpMALHMH M3
HECKOIBKHX HCTOYHHKOB

Tabnuua 22.7

[lepeuens anemeHTOR coaepkanns, npoeepaemex Ha O no duamke

Kon

[IpoBepaeMblil JIEMEHT CONEPMHKAHN

MEXAHHYECKHE ABJIEHHA

1.1

Mexanuueckoe ABHIKCHHEC. MHTHPMHJII:I-IHH TOHKA. Cuerema OTCHETA.
OTHOCHTENBHOCTE JIBHHKEHHA

1.2

PHBHUM&.‘:}]HUE H HEPABHOMEPHOC IBHACHHE. C].'}E,J,HHH CROPOCTD. '-'DD]JM}f.'l‘d JJIH
BbIYTHCIIEHHA C]I}E,JHEﬁ CROPOCTH:

1.3

https://docs.yandex.ru/docs/view?url=ya-disk-public%3A%2F %2F nfiXbNa1geZIr5mx%2B%2Fvmbi40YzIUSCHc6HKdhVWCbdm8ctjiLxwqTseb...

PHBHUM&.‘:]JHUE Il].]HMUJIHHEfIHUE JABHACHHE. 3aBHCHMOCTE KOOPDAHHATEL TEId OT
BEPEMCHH B CIYHAE PABHOMEPDHOIO IIPHMUJIIlHEﬁHUI'U ABHIKCHHAL

x(t) = xp + vl
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]"pm].:mcn FABHCHMOCTH OT BpeMCHH 14 HNPpOCKIHH  CHOPOCTH, IPOCKLHH
[IEPEMCILCHHA,  IIYTH, KOOPDAHHATREL IHPpH  PaBHOMEDHOM IIPHMUJIHHEFIHUM
JBHHCHHH

1.4

3aBHCHMOCTE KOOPAHHATE Telld OT BpPeMCHH B CIYHAEC PABHOYCKOPCHHOIO
ITpH MOJTHHEHHOTO JABHACHHA!

-

x(t) =x, +vy, t+a, —.

Qx

'Ij{JPM}'JIh[ AIA HPOCKUHH HNEPEMCLICHHA, TPOCKUIHH CKOPOCTH H [NpOCKUHH
YCROPCHHA NPH PABHOYCKOPEHHOM IIPHMUIIHHEHHUM JABHMKCHHH!

[ =]

=

i'.1"\"!’) =v1’l.'r 1+a

X

) |

v (t) =v, +a_ -t

xI
a.(t) = const,
Vol - v S = 24,8,

[pahury  3aBHCMMOCTH OT BpeMeHM JUli MNPOEKLMH YCKOPEHHSA, [POCKLHH
CKOPOCTH, NPOEKUUH [EPEMELIEHHA, KOOPAMHATBI I1IPH  PABHOYCKOPEHHOM
NPAMOIHHEHHOM JIBHKEHHH

1.5

Croboanoe nanenue. Dopuynel, onuceBaomue cBobOIHOE NAlNEHHE Tena 10
BEPTUKANM (JIBHKEHHE Teld BHHI MIM BBEPX OTHOCHTEIBHO [OBEPXHOCTH
Jemun). Ipadukn  3apHCHMMOCTH  OT BPEeMEHH A8 HPOSKLUHH  YCKOPeHM,
HPOEKLHH CKOPOCTH H KOOPAHHATEL LIPH CBODOAHOM 1IAJEHHH TENA 110 BEPTHKAIH

1.6

CKOPOCTE PABHOMEPHOIO JBMMKEHMS Tela no okpysuocry. Hanpasnenwe
CKOPOCTH.

Dopmyna 118 BeIMHCICHHS CKOPOCTH 4eped Pajuyc OKPYKHOCTH H 1IEPHOI
oOpaueHus:

_2aR
-

1V

]_[EI-I'I'].'JDC'I'].TE.‘:MIi'I'E.'lI::HUE YCKOPCHHE. HHIIPHBJIEHHE HEHTPOCTPEMHTEIRHOIO
YCROPCHHA. q"t}p.\'l‘_\ff.'lﬂ AJIA BBIMHCIICHHA ¥YCKOPCHHAL

113{Jpn.1y1m._ CBASBIBAKIIAA TIEPHO H HACTOTY Uﬁpﬂll.I,CHH.'-II

1
vV =—

T

1.7
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1.8

Cuna - BEKTOPHAA q!li'.iPl'-lE.'L‘KHFI penHuuHa. CIomeHHe ¢

1.9

Aenenne nuepunn. Heperiii akon Hetotona

1.10

Bropoii sakon Heloroua:

F =m a.

CUHHIIPHBJIEHH{]ET]: BCKTOPd YCKOPCHHA Tella H BEKTOPA CHIIbL, jJ.B}\"{UTB}fH]'LL[t’ﬁ Hd
TEIID

Baaumoneiictene Ten. Tpernit sakon Hetorona:

F

11

=-F

I—+2

1.12

T[}EHHE NOKOA H TPECHHE CROJIBACHHA. fbtlpM}-’Ilﬁ A BEIMHCICHHA MOIYIIA CHIIBL
TPEHHA CHOJIbACHHAL

F, =p N

1.13

Hepopmauna Tena. Ynpyrue u uHeynpyrue gedopmaumn. 3akoH  ynpyroi
Aeopmannu (3akon Iyka):

F =k Al

1.14

BCEMHPH(]&: TArOTEHHE. JaKOH BCCMHPHOIO TATOTCHHAL

m, M,
F — G -]—‘.\_.

CHina THKECTH. YCK{J[}EHHE CBODOIHOIO NaaeHHA.
'13{][][51}-'“?1 JU1A BLIMMCIEHHA CHIIBL TAKECTH BONHAH MOBCPAXHOCTH Femnu:

F=mg.

ﬂBIiHCEHH&.‘, IUTAHET BOKPYT C{JJIHLI,.'-.L nEPBH}I KOCMHYCCKAA CKOPOCTE.
Hesecomocts u NEPErpyiIkH

1.15

]’[MIl}".’le TEld - BEKTOPHAA {IJH'.‘].H‘-IEUKHH BCIHYHHA.
P =myv

Hmnynee cucreme! Tel.
Hamenenne uMnynsca. HMnynse cuibl

1.16
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3akoun COXPAHEHHA HMIYIIBCA IR EHMKH}'Ttlf{ CHCTCMEL TEIT

p =my, +n,v, =const.

19/26



15.09.2025, 11:16

20_0OO0O0_wusuka_kogudukaTtopbl.docx

Peakrusroe aBHKeHHE

1.17

MEKHHH'—IE{JHEJ.H p.’-.iﬁ(]'l'ﬂ. fhupmy:la ANH BEIYHCIICHHA ]Jﬂﬁﬂ']'bl CHIILI:
A =Fscosa.

Mexanuueckas MOLHOCTE!

A
t

N =

1.18

Kuneruueckan v noreHuHalILHAA FHEPIHA.
'-.TJUPM}'JIFI JUTH BRIMMCIEHHA KMHETHYECKOH FHEPIrHH!

2
_I?IV

E, ==

TeopeMa 0 KHHETHHECKOH JHEPrHH.
DopMyna 108 BEIMHCIEHHA NOTEHUMANBHOH DHEPrHM Tena, NOJHATOIO
Jemnei:

E,=mgh

Hil

1.19

Mexanmnueckan FHEPIHAL

E=E +E,

3axkou COXPAHCHHA MEXAHHYECKO FHEPIHH. ':IJUPM_‘,-'JIFI ANA 3dKOHA COXPdHCHHA

MEXAHNHECKOH YHEPIHH B OTCYTCTEHE CHII TPEHHA:
E = const.

npﬂB]JﬂLL[EHIiE MEXAHHYECKOM FHEPrHH HPH HAITHYHH CHIIBI TPEHHA

1.20

[Mpocteie MexannsMel. "30/10T0E NPaBUI0" MEXaHUKH.
Priqar, MoMent cuini:

M=FL
YenoBue paBHOBECHA peIdara:

M["‘M:"‘..._D.

[ToapmKHBIH M HENOABHAHLIH ON0KH,

.rI —_— 14]](1']01“&5

KILJL npocThix MEXAaHHIMOB, JETpEHCHHAL

1.21
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;_-LHBJIEHHE TBEPLOID TED.
'I]UPM}'JIEI AlA BEIMHCIEHHA JABIICHHA TBEPAOID TEI1A:
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P —E-

ﬂHBJIEHHE rasd. ;"—"ﬁ'l'M{}C[IJH]JHUE JAaBIICHHE,

]"ngm":'u‘rwwmme JAABIICHHE BHYTPH AHIAKOCTH.
':IJUPM}'JIEI AJH BBIMHCICHHA JABJIICHHA BHYTPH HWHIKOCTH!

p=pgh+p_.

1.22

3axon [Mackans. Munpasnuuecknii npece

1.23

3akoH A}TXHME;J.H. ‘T-'Upl-l}f.'lﬂ IR GHpeacieHH BEITAJIKHBAKOILEH  CHJILL,
;lt:ﬁ{l'I'B}"I‘JLLLEﬁ Ha Teno, NPy HReHHOC B AHHIAKOCTE HIIH I'as:

= ¥
FApx. pé» V

Yenosue nnapauug tena. [Tnasaume CYIOB M BOSOYXOIUIABAHHE

Mexanuueckne  konedaHMA, AMIUIMTYAd, NEPHOI M HACTOTA  KoneDaHHiL.

V==
1I3upmyuu._ CEASBIBAKIIAA HACTOTY H ICPHO KonedaHH: T

1.25

Marematiiuecknii M upysuMHubil  MastHurd,  [Ipespamenne SHeprum  npu
KonefaTenbHOM IBUACHHN

1.26

Saryxawomme xonebanua. Bunyxaenseie xonebannn. Pelonanc

1.27

Mexanuueckne BONHBL npU,U.UJ’I]:HbItT H MOMNEPEYHbIC BOJIHBIL. ,.[[JIHHH BOJIHBEL M
CROPOCTE PACHPOCTPAHCHHA BOJTHBL

A=v-T

1.28

3eyk. ['pomkocte u BeicoTa 3ByKa. OTpameHHe 3BYKOBOI BOIHBI HA IPaHHLE
asyx cpea. Hudpaieyk 1 ynsTpaieyk

1.29

[MpakTuqeckue paborsl

Hamepenne cpefHeidl MIOTHOCTH BEWIECTBA: APXHMENOBOI CHIIBL, JKECTKOCTH
HPYKUHEL KOMPHLIMEHTA TPEHNA CKOIBMEHMA; paboThl CHIILL TPEHHH, CHIEL
YIPYIOCTH; CPeliHeil CKOPOCTH JBHKeHHA OpyCcKa 10 HAKIOHHOH IUIOCKOCTH;
YVCKOPEHHs OpYCKa NpH JIBHKEHHHM 110 HAKIOHHOH [UIOCKOCTH; YacTOTHL M
nepuota  koneOaHuil  MATEMATHHECKOI0 MAMTHMKA, 4acTOThl W [EPHOIA
konefanuil NPYKHHHOIO MANTHHKA, MOMEHTA CHIIbL, JEHCTBYIOLIEro Ha phiMar;
paloTel CHIIBL YIPYTOCTH NPH HOALEME IPY3 ¢ NOMOLIBE HENOJABHKHOIO Gloka;
padoThl CHIILL YOPYIOCTH HPH NOILEME TPy ¢ HOMOLBI [0JABHKHOIO DIOKA.
Hecnenosanue 3aBHCHMOCTH  apXuMenoBoil cuibl 0T 00BEMA NOIPYHEHHOI
YACTH TENA H OT INIOTHOCTH MHAKOCTH, HE3ABHCHMOCTH BRITAIKHBAIOIIEH CHIIBI
OT MACChI TeNa; CUIIbl TPEHHS CKOJIBKEHHA OT CHIIbI HOPMAIBHOIO JaBIEHHA H OT
POJa NOBEPXHOCTH; CHIBL YIPYIOCTH, BOZHHMKAIOLIEH B NPYMHHE, OT CTENeHH
Ae(opMALHH NPYHHHBL YCKOpeHus OpycKa OT YUl HAKIOHA HANpaBJIsiWei;
Hepuoaa (4acToThl) KoleDaHHi HUTHHOIO MASTHHKA OT JUIMHBL HHTH; IEpPHOJA
KoJneDaHMi NPYHUHHOIO MAATHHKEA OT MACCHl IPY3a H KECTKOCTH [PYHHHBL

https://docs.yandex.ru/docs/view?url=ya-disk-public%3A%2F %2F nfiXbNa1geZIr5mx%2B%2Fvmbi40YzIUSCHc6HKdhVWCbdm8ctjiLxwqTseb...
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HCCIICAOBAHHE HEIABHCHMOCTH IICPHO0A KOUIEDAHHE HHTHHOIO MAATHHKA OT
MaCChl I'Py3d.
]'[puuepfca YCNOBHA DABHOBCCHA Phivara

1.30

Duindeckne #ABIEHHA B IPHPOAE. [PUMEPBl  JABHKEHHMA ¢ PaiIM4HbLIMH
CKOPOCTAMH B 3KMBOH H HEKHBOI npupoje, 1eiicTBHE CHIlLL TPEHHA B IIPHPOIE H
TeXHHKe, NPHIMBBl W OTIMBRL, JBuseHue 1wtader ConHedHoll cHeTEMSL
PEAKTHBHOE JIBMIKEHHE JKMBLIX OPraHWIMOB, PBIYATH B TENE HENOBEKd, BIHAHHE
armochepHOro JABICHHA Ha AMBOI opraHumis, iasadie puld, BOCOPHATHE
IBYKOB HHBOTHBIMH, 3EMIETPACCHHE, CEHCMMUECKHE BOIHDL, LIYHAMH, X0

1.31

Texunueckue }’L’I'PtlﬁCTBHZ CIOHIOMETP, AdTHHEKH [NOJNMGKEHHSA, PACCTOAHHA H
YCROPCHHA, JHHAMOMETR, IIOAIIHITHHKH, PAKETEL, PhIYAr, NOABHMKHEIT M
HENOIBHAKHEII ﬁJIUIEH., HAKIIOHHAA THIOCKOCTh, HIPOCTRIC MCXAHHIMEL B ﬁbl'l'}'._
COODIAKILHECH COCY kI, }‘C'I'}](IFIE'I'BU BOOOMPOBOOH, I'Hﬂ.pHBJIH"-IECKHﬁ Inpece,
MAHOMCET], GH[}UME’I'[}, BBICOTOMED, IIUP].LIHEBUﬁ HACOC, d4apcOMETP. 2X0JI0T,
HCIMBIOBAHHE YIIBTPAIBYEA B 6bl'l"_\-’ H TEXHHKC

TEITOBBIE ABJIEHHA

2.1

OcHOBHEIE MO0 EHHA MUJIEK_"'\-'.IIHPHU—KHHE’I'H'—IECHUH TEOPHH CTPOCHHA
pewectea. Mojenn TEESPOOND, HHAKOIO H I'Ei.'jﬂﬂﬁpﬂ'jHﬂl'ﬂ COCTOAHHH BElIeCTBA.
KPHC'I'HJIJIH‘-IECKHE H ﬂMUp{I]HbIE T

22

Jermenue  wactuy  BewectBa.  CBASE  CKOPOCTH  JIBHSKEHHMS  HAacTHL ¢
Temneparypoit. bpoynosckoe aenmenne, i ysus

23

CMauuBanue u KAIMTHILUIAPHBIE ABJIICHHA

24

Tennosoe PACIUIHPECHHE H CHATHE

2.5

Tennosoe PaBHOBECHE

2.6

BHY'I'}]EHHHH AHEPTHA. Pabora w TEMIONEPpE1aia  Kak CNOCODEl  H3IMEHEHHH
BH}f'I'pEHHEﬁ FHEPIHHU

27

BH,‘H::I TeIIoHNepeaa4u: TeILIONPOEOJIHOCTE, KOHBCKIIHA, H3TYHCHHE

28

HHI']]&:EEJ.HII‘:: H OX TR ICHHC TEII. Konnuecrso TEINOTHIL Yaenenas
TEINIOCMKOCTR

Q=cm(t: - t)

29

3aKoH CcOXpaHeHMs JHEPrHM B TEILIOBBIX IpoOLeccax. YPaBHEHHE TelUloBOIo
Dananca:

Q+0Q:+..=0

2.10

Henapenuwe u konjgencaums, HimeneHwe BHYTpeHHe!l SHeprud B npouecce
HCHapeHus M KoHaeHcaumd. Kunenme amnxocrn.  Yaenenan  tennora
napoodpaioBaHHA:

e

m
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2.11

Bnamuocts BOSIYXA

2.12

[Mnasneune w KPHCTAIH3ALIHA. H3menenne BH}'T[}EHHEﬁ JHEPrHH  TIPpH
ITdBIEHHH H KPHCTAITH3ALHH. YieneHan TEI0TA IUIABISHHA

-0

m

2.13

BH‘_\-"I']JE:HHHH IHEPIrHA CI'OPAaHHA TOILIHBA. 'B‘F.LIEJII:HHH TEIOTa CropaHHA TOLLIHBA!

2.14

Ipuaunne padots! Temnossx asurarencii. KILJ rennosoro asurarens

2.15

[Mpaktnueckue paboTsl

Mamepenne yaenbHOH TEIIOEMKOCTH METAUIHMECKOIO UMIHHAPA, KOIHYECTBI
TEIUIOThL, [OIYHEHHOIO BOINOH KOMHATHOH Temuepatypbl (HECHPOBAHHO
MACCHL, B KOTOPYW) ONYIUEH HArpeThlii UMIMHAP. KOIMYECTBA TEILIOTHIL,
OTJAHHOIO HArPETBIM IIWIHHIPOM, [OCIE ONYCKAHHA €r0 B BOJIY KOMHATHOMH
TEeMIEPATYPLL, OTHOCHTEIRHOH BIAKHOCTH BOIYXA;  VIASALHOI  TEIIOTH
ILIABIEHUA JIbJA.

Heenenosanne H3IMEHEHMA TEMIECPATYPhl BOJABL NPH  PA3IHYHBIX  YCIOBHAX!
ABJIEHHA TEIU000OMEHA IPH CMELIHBAHMH XOJI0IHOH M TOpAYei BOABL NpoLecca
HCIIAPEHHUA

2.16

MuiMyeckHe gplIeHHd B NpHpOAS: MOBEPXHOCTHOS HATAMCHHE H KallHJLUIAPHBIE
ABJICHHA B IIPHPOOC, KPHCTAILIBL B HNPpHpOOS, HITYHCHHE CUIIHU.EL FMEPIaHHe
BOOOEMOB, MOPDCKHE ﬁ}]ﬂ'jbl; []ﬁp&j’.‘ll}BHHHE POChI, TYMAH4, HHEHA, CHETA

2.17

Texunueckne }’L’I'pl]f{ETBﬂ: KAlTHIUIAPEL, HPHMEDPB HCIIOIBIOBAHHA KPHCTALIOB,
HHAKOCTHRIH TEPMOMETP, HATHHE TEMICPAarypbl, TEpMOC, CHCTEMA OTOMUICHHA
A0MOB, THIPOMETPRI, IICHXPOMETD, [IapOBaf 'I'}’pﬁHHﬂ. ABHIATCIbL BHYTPCHHCTO
CropaHHA

DJIEKTPOMAT'HUTHEIE ABJIEHHA

3l

BJIEI{'IT}H}HHHH TEIL. ﬂBH BHAA MWIEKTPHHUECKHX 34PAI0EB

32

Baaumoneiictere sapaxenHbix Ten. 3axon Kynona

33

3akoH COXPAHCHHA AICKTPHYCCKOID 3apaiiad

34

HJIEI{'IT}H'-IECKUE ToJIe. HHIIPH}KEHHU{JTE MIEKTPHHECKOrG  IT0JIA. npliHLIHIl
CYIHEPIIOSHIHH MICKTPHYECKHX noJjaeH {Hﬂ Ka4ECTBEHHOM YPUBHE}

35

Hocurenn JNCKTPHHECCKHX  3dapPAIOB. r.':I;f::i;dll:'l'Ell'ﬂ.f AUICKTPHHCCKOrQ  II0JA  H4A
MEKTPHYECKHE SaPA/ikL. H]JUEU.U.HHKH H AHMICKTPHEH

36
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1=4

i
v=2
q

37

BJIEI{']PH'-IECKUE COINPOTHBIICHHE. Y nensHoe ANEKTPHYECKOE CONPOTHBIIEHHE

R:p_!
S

38

3akon Owa s YHACTEA ZiJIEH']T)Ii"-I&:CKUﬁ LI

39

[MocnenoearensHoe CORNHHEHHE NpOBOIHHKOB:

]l_ll;U_U|_U];R_R]+R3_
]-[a[}EJ.II.IIEJII:H{}E COCAHHEHHE NPOBOAHHKOB DABHOIO CONPOTHRIICHHAL

Ui=U;1=1+1 =

CMeIIAHHEBIE COSHHEHHH NpoBOJHHKOB

310

PaGora n MOLIHOCTE WICKTPHHCCKOr O TOKA.

A=U-1-:P=U-1

in

Jakon moyna-Jlenna:

Q=TI Rt

312

Onwir B}TC'IE.L[H. MarauTHoe none npaMorg  npoBOAHHEAD © TOKOM. Juunn
MArHHTHOH HHAYEKIHH

3.13

Maruurnoe none NOCTOAHHOIO MarHuTa.  BiaumogelcrsHe  nNocTOAHHBLIX
MAIHHTOB

314

ﬂEﬁETBHE MAFHHTHOIQ IIOJIA Ha NPOBOAHHE © TOKOM

315

Onsrrw Papanes. Aenenue snexrpomaruntioi vuaykuun. [Ipasnno Jlenua

ile

[Mpaktnueckue paboTsl

Hamepenne  SIEKTPHYECKOIO  CONPOTHBICHMA — PEIMCTOPA;  MOLIHOCTH
WIEKTPHHECKOT0 TOKA; paboThl AEKTPHHECKOID TOKA.

Hecnenosanne  3aBHCHMMOCTH  CHIBL  TOKA, BOZHHKAKWErO B IPOBOJHHKE
(pe3sMcTOpLL, IAMIIOYKA), OT HANPAMKEHHA HA KOHLEX NPOBOIHHKL] 3aBHCHMOCTH
COLPOTHBIEHHA OT JAJIHHB MPOBOJHHEA, IUIOWAIH €I0 NOIEPeHOrD CeHeHMA H
YAEMBHOIO CONPOTHBIEHHUA.

[lpoBepka npaBuna 41s MEKTPHHECKOIO HANPAKEHWA NPH HOCIEI0BATEIBHOM
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COCOHHCHHH IIPOBOIHHKOB, NPpaBHId IR CHIILBL WIEKTPHHECKOID TOKd [IpH
Iapauic/ibHOM COCAHHCHHH NMPOBOJIHHEOB f].'."i:'.ilﬂ."l'{]].]bl H JIHMI]H‘-IK&]

317

MuiMyeckHe #RIEHHA B IMPHPOOE: MNIEKTPHHECKHE HBIICHHA B HTMU—C[I}E]JE.
MICKTPHYECTBO WHBBIX OPraHHIMOB, MArHHTHOC IIOJIE Femnu, .JPEFHI] MOJIKCOB,
Pl MArHHTHOID [TOJIA LA SHESHH Hd g‘.ﬂh-IJlf:.?.l MOAAPHOC CHAHHE

3.18

Texunueckne YC'I'].TUFIC'I'BH: MICKTPOCKOLN, aMIEPMETP, BOIRTMETR, PeOoCTdT,
CHCTHHK '-]'.'lfitKI'plfI"IE{JKUﬁ FHEPIHH, MICKTPOOCBCTHTE/IbHBIC Il]JHf}Upr..
HalpeBaTC/IbHBIC f-}JIEI\'TpUII]JHGUPbI EleMMprl}. ANEKTPHYCCKHE
HNPENOXPAHHTENH, WIEKTPOMATHHT, AEKTPOIBHIATEINL NOCTOAHHOIO  TOK4,
FEHEPATOP NOCTOAHHOID TOKA

319

BJIEI{']T}UMHI'HH'I'HHE posnHbl. Hlkana AMMEKTPOMArHHTHBIX BOJIH

3.20

_H}"-IE.'BHH MOJS]IL CBCTA. anMUJIIiHEﬁHUE PAcIIpOCTPAHEHHE CBETA

3.21

3akoun OTPAACHHA CBETA. [Mnockoe JEPEATO

3.22

]_[]I'JE.IIUMJIEHHB CBETA. JaK0OH NpeloMICHHA CBCTd

3.23

;_-LHU NEPCHA CBETA

324

Juuza. X{J,ﬂ, JI_\_r"-IEﬁ B JIHH3E. m(]K}fCH{JE PACCTOAHHE JIHH3bI. Onruyeckas cHia
JIHH3BI!

D=1/F

3.25

IMnas kak onruyeckan cucrema. OnrHueckue IIPHGUPI:I

326

[MpakTuqeckue paborsl

Hamepenne ontudeckoil cHiel cobupaiomeil NHH3BL (HOKYCHOIO PACCTOAHMA
cobupaiomeil  nuH3LEL (N0 CBOHCTBY  PABEHCTBA  PAIMEPOB  LpeaMeTa M
H30DpamMEHNA, KOIJa NPEAMET PacnolomeH B asoiiHoM (okyce), nokazarens
IPENOMICHHA CTEKIA.

Heenenosanne ceoiicTa H300paKeHHs, NOIYYEHHOIO C HOMOLIbIO coOuparei
JMH3BL  H3IMEHeHNs  (JOKYCHOIO  PACCTOHHMA  JIBYX  CHOMKEHHBIX  JIMH3;
JABMCHMOCTH YITId NPEIOMISHHA CBETOBOIO JIYHMA OT YIUTIA NaJeHUA Ha IPAHHLE
"BOBIYVX - cTeKno”

3.27

Duinveckne aenenus B npupojge: sarmedus Connua wo Jlyuen, usera ten,
OUTHYECKHE ABIeHHA B armocdepe (user neba, pedpakumsa, pajayra, MUpaK)

3.28

Texunueckue )"C']'p{}ﬁl:'l'ﬂﬂi OHEH, MEPHCKOIL, qJU']I]ﬂIIlIHpﬂT, ONTHYECKHE
CECTOBOILI

KBAHTOBLIE ABJIEHHA

4.1

Papunoaktuenocts. Ansa-, beta-, ramMa-manydenus. Peakuun aneda- n dera-
pacnana

4.2

Onerra Pesepdopia no pacceannto ansa-uacrun. [nanerapuas Monens aroMa

4.3

Cocras aToMHOIO Aapa. HM3orons:

4.4

]_[EPHIL'JZ noaypacnans aTOMHBIX AACP
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4.5

HH.EPHI:\I&: pedELIHH. FakoHsl COXPAHCHHA 3apA10BOI0 H MaCCOBOI0 MHCCI

4.6

Mdusnyeckue HBIEHHE B IpHpoac: ECTEeCTEEHHEIH pF.L'J;H{}FlKTHEHI:lﬁ [IJL'IH1
KOCMHYECKHE  1IY4H, PalHOAKTHBHOS HIIYYEHHE HPHPOIAHBIX  MHHEDLIOB,
AEHCTBHE PalHOAKTHEHBIX HHI}"I&:HHﬁ Hd OPraHHsmM HeloBCka

4.7

Texunueckue }TU'I']]{JFIC'I'BHZ CHEKTPOCKOI, HHJJ.HBH.JYEUI]:H]:Iﬁ AO3HMETP, KdMepd
Bunwcona, AACPHAA MHEPreTHRA
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