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IInanupyemMble pe3yJbTaThl 0CBOEHHS Y4eOHOI0 NMpeaMeTa

BoinyckHUK HayYuTCS

B bINYCKHUK ROJIYUUM 603MOIHCHOCHLb
Hayuumbscs

Duzuka u puznyecKkre MeToAbl H3YyUEHUS NPUPOAbI

e coOmonaTh mpaBuia 0E30MaCHOCTH M OXPaHBI TpyAa INPHU
pabote ¢ yueOHBIM 1 Ja00paTOPHBIM 000PYIOBAHHEM;

® T[IOHUMAaTh CMBICII OCHOBHBIX ()U3HYECKUX TEPMHUHOB:
¢dusndeckoe Teno, pusnyeckoe sBICHUE, QU3NUECKAs] BEIUUYHHA,
€AMHUIIBI U3MEPEHNS;

® pacro3HaBaTh IPOOJIEMbI, KOTOPBIE MOXKHO PEIIUTh IPH
HOMOIIY (PU3UYECKUX METO0B; aHAIN3UPOBATh OTIEIbHbBIC 3TaIbI
MIPOBEJCHNUST MCCIEAOBAaHUM M WHTEPIPETUPOBATH PE3YIbTAaThHI
HaOJIIOIEHHI U OTIBITOB;

® CTaBUTH ONBITHI 10 UCCIENOBAHMIO (PU3NUECKUX SIBICHUM Win
¢u3nueckux CBOMCTB Tel 0€3 HCIOAB30BAHUS  MPSAMBIX
U3MEpEeHHiH; Tpu  SToM  (QopMyIaHpoBaTh MpodIeMy/3amady
yueOHOTO 3KCIIEPUMEHTA; cobuparp YCTaHOBKY u3
OPEIJIOKEHHOTO  OOOpPYAOBaHMSA;  NIPOBOAUTH  ONBIT U
(hopMyIHMpPOBaTH BHIBOBI.

[Ipumeuanue. Ilpu mnpoBeaeHWH wHccienOBaHUA (UIUIECKUX
ABJICHUH W3MEPUTENIbHBIE MPHUOOPHI HCHONB3YIOTCS JIMIIb Kak
JaTYUKU HM3MEPEHUs (U3MYECKUX BEJIMYMH. 3aluCH TOKa3aHWH
OpSIMBIX U3MEPEHUH B 3TOM cilydae He TpeOyercsl.

® T[IOHMMATh pOJIb 3KCIEPHUMEHTAa B TOJIYYEHHH Hay4HOU
UHQOPMAIH;

® [POBOAWTH MpPsSMblE H3MEPEHUs] (UINUECKUX BEIUUYMH:
BpeMs, pacCTOsHME, Macca Tena, 00beM, CHila, TeMIepaTypa,
aTMocQepHoe JIaBJIeHUE, BIAKHOCTh BO3/yXad, HANpsDKEHUE, CUIa
TOKa, paJHalOHHBIN (OH (C MCMOJB30BAHUEM JO3UMETPA); MPH
3TOM  BBIOMpaTh  ONTHMAIBHBIA  cIOCO0  M3MEpEeHUs |
UCIIOJIB30BaTh MPOCTEHIINE METOAbl OLEHKH IOTPELIHOCTEH
U3MEPEHUM.

[pumeuanune. Jlrobas  yueOHas
o0ecrnieunBaTh  OBJIAJICHHE  NPSIMBIMU
MePEYHCIICHHBIX (PU3UUECKUX BETUYMH.

® TMPOBOJWTH HCCIIJOBAaHHE 3aBUCHUMOCTEH  (DU3UUECKUX
BEJIMYMH C HCIOJB30BaHHUEM IMIPSAMBIX HM3MEpPEHUil: NpPH 3TOM
KOHCTPYHPOBaTb  YCTaHOBKY, (UKCHpOBaTh  PE3yJbTATHI
NOJTY4YE€HHON 3aBUCUMOCTH (PU3NUECKUX BEIUYHMH B BUjE TaOIMI U
rpaMKOB, JIeNaTh BHIBOJBI 10 pe3yIbTaTaM HCCIICTOBAHUS;

® [POBOJAUTH KOCBEHHBIE M3MEPEHUs (PU3MYECKUX BEIMYMH:
Opy  BBIMOJHEHUH HW3MEPEHHH coOUpaTh HKCIEPHUMEHTAILHYIO
YCTaHOBKY, CJ€Qyd TPEVIOKEHHONM WHCTPYKIMH, BBIYHUCIATH
3HaYeHHNE BEJIMYMHBI U aHAM3UPOBATH MTOJTyYE€HHBIE PE3yIbTATHI C
YYETOM 3aJIaHHOW TOYHOCTH U3MEPEHUI;

® aHAJIM3UPOBaThb CUTYallUd IPaKTUKO-OPUEHTHPOBAHHOIO
XapakTepa, y3HaBaTh B HUX MPOSIBICHHE W3yYEHHBIX (U3MUECKUX
SBJICHUI WM 3aKOHOMEPHOCTEH M MPUMEHSATh UMEIOIINECs 3HAHUS
JUISL UX OOBSICHEHUS,;

® [IOHUMAaTh MPHUHLMIBI JEHCTBUS MallWH,
TEXHUYECKUX YCTpPOUCTB, YCIIOBUS nx
UCIIOJIb30BaHMsI B TOBCETHEBHON KHU3HU;

® HCIIOJIb30BaTh INPH BBHINIOJHEHWH YYE€OHBIX 3a/lad HAy4IHO-
HOIYJISIPHYIO JIUTEPATYPy O (PU3UUECKUX SIBICHUSIX, CIPABOYHbIC
MaTepuansl, pecypchl IHTepHeT.

nporpaMma
HU3MEPEHUSIMU

JIOJDKHA
BCEX

npubopoB U
0e3omacHoro

® 0CO3HABAMb YeHHOCHb Hay4HbIX
uccnedosanul, poib QUIUKU 8 pacuiupeHuu
npeocmasnenull 00 OKpyIcarouem mupe u ee
BKIAO 8 YIyUUleHUe KAYecmea HCUZHU,

® UCNONBL308AMb  NpUeMbl  NOCMPOECHUS
Qusuuecxux Mmooerel, noucka u
dopmynuposxu 00KaA3amenbCcme
BbI0BUHYMBIX 2UNOME3 U EeOPEemUYecKUx
66160006  HA ~ OCHOBe  IMRUPUYECKU
VCMAHOBNIEHHBIX (PaKmos;

® cpasHuBams MOYHOCHb usmMepenus
Quzuueckux GenUYUH NO  BeIUYUHE  UX
OMHOCUMENbHOU noepewnocmu npu

npoGedeHUl NPSIMbIX UBMEPEHUIL,

® CAMOCMOSAMENbHO NPOBOOUMb KOCEEHHbIE
UsMepenuss U UCCIe008aHUL  (PUUHECKUX
BENUYUH C  UCNOAL30GAHUEM  PAZTUYHBIX
Ccnocob08 uzmepeHus: GU3UYECKUX GenUUUH,
8b10UPaAMb CPEOCMB8a UBMEPEHUSL C Y4emom
Heobxooumou mouHocmu usmepenuil,
000CcHO8bIBAMb 8bIOOP CHOCObOA U3MEpPEeHUs,

adekeamno20  NOCMAGIEHHOU  3aodaue,
npoeooums OYeHKY o0ocmoeepHocmu
NONYYEHHBIX pe3yIbmamos;

® BOCHPUHUMATNb ungopmayuro
Qusuueckoeo  codepoicanuss 8  HAYUHO-
NONYNApHOU  aumepamype U cpeocmeax
maccoeoli  ungopmayuu,  Kpumuiecku
oyenusamv — NOJAYYEHHYIO  UHDOpMayuro,

ananusupys ee coodepoicarue u OanHvle 00
ucmoyHuKe unpopmayuu;

® coz0asamb COOCMEEHHbIE NUCLMEHHbIE U
yemHuble coO0OueHUs: 0 QUUUECKUX S6IeHUSX

HA  OCHO8e  HECKONbKUX  UCHMOYHUKOB
ungopmayuu, conposoxcoamo
sbicynjieHue npeseHmayuell, Yuumoleds

0CcOOeHHOCMU AYOUMOPUL C8EPCNHUKOS.




Mexannueckue siBJeHUA

® pacro3HaBaTh MEXAaHUYECKUC SBICHUS U OOBSCHATH HA OCHOBE
UMEIOIINUXCS 3HAHUN OCHOBHBIC CBOMCTBA WM  YCJIOBUSA
MPOTEKaHUsI JSTUX SBICHUI: paBHOMEPHOE W HEPaBHOMEPHOE
JIBIDKEHUE, PaBHOMEPHOE U PaBHOYCKOPEHHOE MPSMOJIMHEHHOE

NBIDKEHUE,  OTHOCUTEIBHOCTh  MEXAaHWMYECKOTO  JBHXKEHUS,
cBOOOMHOE TajeHne Tell, paBHOMEpPHOE JABIDKEHHE  II0
OKPY)KHOCTH, WHEPI, B3aUMOJECHCTBHE TEN, pPEaKTHBHOE

JIBIDKEHUE, TIepeiadya 1aBlIeHUs TBEPABIMU TeIaMH, KUIKOCTIMU U
razamm, arMocepHOe aBlcHHE, IIaBaHWC TeJ, pPaBHOBECHE
TBEpABIX TEJI, HUMEIOIUX 3aKPEIUVICHHYI0 OChb BpallEHUs,
KoJIe0aTeNIbHOE JBIKCHUE, PE30HAHC, BOJTHOBOE JIBXKCHHE (3BYK);
® OMUCHIBATH U3YUCHHBIEC CBOMCTBA TN U MEXaHUYECKUE SIBICHHUS,
UCTIONB3ysl  (DU3MYSCKHME BEJIWYMHBI, IyTh, IICPEMEIICHUE,
CKOPOCTh, YCKOpPEHHEe, TIepHOoJ OOpalleHHus, Macca Tena,
TUTOTHOCTH BEIIECTBA, CHIIA (CHIIa TSHKECTH, CHJIa YIPYTOCTH, CHIa
TpeHUus), IaBJICHUE, HUMITyJIbC Tela, KUHETUYECKas DJHEprus,
MOTEHI[HAIbHASL DHEPrus, MexXaHudeckas paboTa, MexaHWYecKas
momHocTh, KIIJ[ mpu coBepmieHnn pabOTHI C HCIIONB30BaHUEM
MPOCTOr0 MEXaHW3Ma, CHJIa TPEHHUsA, aMIUIUTyJa, IEpUoi u
4acToTa  KoJeOaHWM, JJMHA BOJHBI M CKOPOCTH €€
pacmpocTpaHeHusl; IOpU  ONUCAHWU IMPaBWIBHO TPaKTOBATh
(hU3HUYECKUI CMBICT UCIONB3YEMbIX BEIHYMH, UX 0003HAYCHUS U
CJVHUIIEI M3MEPEHUs, HaxXOAuTh (OPMYJIbI, CBSI3BIBAIOIINE
MaHHY!0 (M3WYECKYI0 BENUYMHY C JAPYTHMH BEIMYHHAMH,
BBIUMCIISITh 3HaYeHHE (DU3MUECKON BETUIHUHBL,

® QaHANIM3UPOBATH CBOMCTBA TEJI, MEXAaHUYECKHE SBICHUS U
MPOIIECCHI, MCIONB3Ysl (PU3MUYECKUE 3aKOHBI: 3aKOH COXPaHCHUS
SHEPrUH, 3aKOH BCEMUPHOI'0 TATOTEHUS, MPUHIUI CYNEPHO3UIIU
cui (HaxoxaeHue paHozewcTByromen cuibl), I, II u 111 3akoHBI
HrroToHa, 3aKOH COXpaHEHUS WMITYJIbCca, 3aKOoH ['yka, 3aKoH
ITackamsi, 3akoH ApXmMena, HpU 3TOM pPa3INYaTh CIOBECHYIO
(hopMyIMpPOBKY 3aKOHA M €r0 MaTeMaTHYeCKOE BRIPAKEHUE;

® pas3uyYaTh OCHOBHBIC TNPU3HAKM U3YyUYEHHBIX (DU3UYCCKUX
MoOJIeNIel: MaTepralibHasi TOUKa, HHEPIIHAIbHAs CUCTEMA OTCUETA,
e pemiath 3agaud, MCHONB3ysd (U3NYCCKUE 3aKOHBI (3aKOH
COXpaHEHHUsI JHEPTHH, 3aKOH BCEMHUPHOTO TSTOTCHUS, MPUHIIHII
cyneprnozutuun cui, [, II u III 3akonsl HeloTOHA, 3aKoH
COXpaHEHUs1 uMIyJibca, 3akoH ['yka, 3akoH Ilackans, 3akoH
Apxumena) u (HOpMyJibl, CBS3bIBAIOIINE (PU3UUYCSCKUE BEIMYMHBI
(TyTh, CKOpPOCTB, YCKOpPEHHE, Macca Tena, TUIOTHOCTh BEIeCTBa,
cuja, JaBi€HHE, UMIYJIbC Tella, KHUHETHYEeCKas SHEeprus,
MOTCHITMAIbHASI DHEPIHs, MeXaHWdecKas paboTa, MeXaHWYecKas
MourHocTh, KITJI npocToro Mexanusma, cujia TpEHUS CKOJIbKEHUS,
KOA(PGUIMEHT TPeHHS, aMILUIUTY 14, IEPUOJT U YacToTa KoJieOaHuH,
JUTMHA BOJHBI W CKOPOCTh €€ pPAacCIpOCTPaHCHHS): HAa OCHOBE
aHajn3a yCJIOBHS 3aJa9d 3aMHCHIBATh KPATKOE YCIOBHE, BBIIEIATh
(hu3uuecKre BETUYMHBI, 3aKOHBI U (OPMYIIbI, HEOOXOIUMBIC IS
€e pelleHusl, MPOBOJUTH pPacyeThl U OLEHUBATh PEATbHOCTh
MOJIyYEHHOTO 3HAYCHUS (PU3NUCCKON BEJTMUNHBIL.

® UCNONL306AMb  3HAHUS O MEXAHUYECKUX
SAGNEHUAX 6 NOBCEOHEBHOU  JHCU3HU OIS
obecnevenus bezonacnocmu npu
obpawenuu ¢ npuboOpamMu U MEXHUYECKUMU
YCmMpoUucmeamu, 05 COXPAHEHUs1 300P08bsL U

cobn00enus HOpM IKONO2UYECKO20
nosedenus 6  OKpyxycawweu  cpede;
npugooUms  NpUMEPbl  NPAKMUHECKO20
UCNONIL30BAHUSL  (PUSUHECKUX — 3HAHUL O
MEXAHUHECKUX — SGNCHUSX U  (DU3UYECKUX
3aKOHAX, npumepbl UCNOIB308AHUS.
60300HOBNIAEMbIX  UCMOYHUKOS  IHepeul,

9KONOSUYECKUX NOCAEOCMBULL UCCTeO08AHUSL
KOCMUYECKO020 NPOCPAHCING;

® paziuuamev  2pamuybl  NPUMEHUMOCU
@usuneckux 3aK0HO8, NOHUMAMb 8ceobuuLl
xapakmep — (PYHOAMEHMANbHBIX — 3AKOHO8
(3aKOH COXPAHEHUsT MEXAHUHECKOU IHepIul,
3aKOH ~ COXPAHEHUs. — UMNYIbCA,  3AKOH
BCEMUPHO2O msi2omenusi) u
O2PAHUYEHHOCMb UCNONL306AHUSL YACIHbIX
3axonoe6 (3akon I yka, Apxumeoda u op.);

® HAXOOUMb  AO0EKBAMHYIO  NPEOLONCEHHOU
3a0aye QuauyecKylo Mooeib, paspeulams
npobiemy Kak Ha OCHOGe UMEHOWUXCS
SBHAHUI NO MeXanuke ¢ UCHONb308AHUEM
Mamemamu4ecko2o0 annapama, maxk u npu
ROMOWU MEMO008 OYEHKU.

TenyoBble sIBJEHUS

® pacrio3HaBaTh TEIUIOBHIE SIBIICHUS W OOBACHATH Ha 0Oase
UMEIONINXCS 3HAHWH OCHOBHBICE CBOHCTBA WM  yCIIOBHS
MPOTEKaHUsI ATUX SIBICHWH: Muddy3us, u3MeHeHHe o0beMa Tel
MIpU HAarpeBaHWU (OXJIAKICHUH), OOJBINAas CKHMMAEMOCTh Ta30B,
Majas CKAMaeMOCTh JKUAKOCTEH W TBEPABIX TEIN; TEIJIOBOE
paBHOBecHE, HCTIapeHUeE, KOHJICHCAII, TUTaBIICHUE,

® LUCNONb306AMb  3HAHUSL O  MENJIO6bIX
SAGNCHUAX 6 NOBCEOHEBHOU JHCUBHU  OJlA
obecneyenus bezonacrnocmu npu
obpawenuu ¢ npubOpamMu U MEXHUYECKUMU
YCmpocmeamu, s COXPAHEHUs1 300P08bsi U

cobooenust HOpM 9KO0J102UUECKO20




KPUCTAJUTH3AIMS, KUIIEHUE, BJIAXKHOCTH BO3AyXa, pPa3IMYHbBIC
CIOCOOBI  TeIUToTnepenadu  (TEIIONPOBOIHOCTh,  KOHBEKIIHS,
W3Iy4YeHHE), arperaTHble COCTOSHHUS  BEIIeCTBA,IOTIIOIIEHUE

OHEpPTUU IMpU HUCHAPCHUU KUAKOCTU W BBIACICHUC €€ IIpU
KOHACHCAIMMU I1apa, 3aBUCUMOCTb TEMIICPATYpbl KHIICHUSA OT

JIaBJICHMUS;
® ONMCHIBATh W3YYEHHBIC CBOWCTBAa TeNl M TEIUIOBHIE SBIICHUS,
UCTIONB3ysl  (U3UYECKUE BEIMYUHBL  KOJUYECTBO  TEIUIOTHI,

BHYTPEHHSISI DHEpTUsi, TeMIeparypa, yAelbHas TemI0eMKOCTh
BEIIECTBA, yIEJbHAsl TEIUIOTa IUIABJICHMSA, YZIENIbHas TEIUIoTa
napooOpa3oBaHusl, yIelbHas TemjaoTa CrOpaHUs TOIUIMBA,
K03(pPULIMEHT MOJIe3HOTO ACHCTBHS TEIIOBOTO JABHIATelisl; MPHU
ONMCAaHWW  TPAaBWIBHO  TPAaKTOBaTb  (DU3WYECKUH  CMBICTT
UCIIOJIb3YEMbIX BEJIMUMH, UX 0003HAYECHUS M €MHULBI U3MEPEHN,
HaxXoOOuTh (OpMYJBI, CBS3BIBAIOIIUE JAaHHYI (hHU3ndecKyro
BEIMYMHY C JAPYIrMMH BEIWYMHAMH, BBIYUCISATH 3HAYEHUE
(hM3MUEeCKOI BETMYNHBL,

® aHAJIM3UPOBATh CBOMCTBA TeJl, TEIUIOBBIC SIBICHUS M MPOLECCHI,
UCIIOJIB3YSl  OCHOBHBIE  IOJOXKEHHUSI  aTOMHO-MOJIEKYJISIPHOTO
YUEHHS O CTPOCHUH BELIECTBA U 3aKOH COXPAHCHUS SHEPTHH;

® pa3nMyaTh OCHOBHBIC IPU3HAKM HM3YYCHHBIX (U3MUCCKUX
MOJEIIEN CTPOEHUS Ia30B, )KUJIKOCTEH U TBEPIBIX TEI;

® IPUBOJUTH  IPUMEPHl  NPAKTUUYECKOTO  HCIIOJIb30BAHUS
(u3MYECKNX 3HAHUH O TEIJIOBBIX SBJICHUSAX;

e pemiaTh 3aJa4M, WCIONB3Ys 3aKOH COXPaHCHHsS SHEPIUU B
TEIUIOBBIX Tponeccax W (GopMyibl, CBs3bIBaOLINE (pu3HYecKue
BEJIMYMHBI  (KOJMYECTBO TEIUIOTHI, TeMIepaTypa, yJelbHas
TEIVIOEMKOCTh ~ BEILECTBA, yIENbHAas TEIUIOTAa  IUJIABJICHHUS,
ylIenbHas TEIUIOTa TapooOpa3oBaHMs, YyjAeibHas  TEIUIOTa
CropaHus  TOIUIMBA, KO3(DQPUIMEHT TMOJE3HOro  JIEHCTBHUS
TEIUIOBOTO JIBUTATeNs): HAa OCHOBE aHajlM3a YCJIOBUS 3aladu
3aIUCBIBAaTh KPaTKOE YCIIOBHE, BBIACIATH (U3NUECKUE BEIUIHMHBL,
3aKOHBI U (POPMYJIBI, HEOOXOJUMEBIE JUIS €€ PEelICHUs], TPOBOIUTh
pacyeTbl W OLEHHMBAaTh pPEAJbHOCTH MOJIYYEHHOI'O 3HAYCHUS
(hu3MUECKOM BEIUYHHBL.

nosedenus 6  OKpydcawweiu  cpeoe;
npueooUms npumepbl 9KONIO2UHECKUX
nociedcmsuii pabomol osucameinetl
BHYMPEHHEe20 — C20panus,  MeniosvlX U
2UOPOINEKMPOCMAHYULL,

® pazIUUAMb  SPAHUYLL  NPUMEHUMOCHIU

Pusuneckux 3aK0HO8, NOHUMAMb BCeobUULl
xapaxmep @DYHOAMEHMATbHBIX DUBULECKUX
3aKOH08 (3AKOH COXPDAHEHUs JHepeuu 8
MEnIoBblX NPoOYeccax) u 0SpPaHU4eHHOCHb
UCNONIb308ANHUSL YACHIHBIX 3AKOHOB,

® HAXOOUMb  AOCKBAMHYIO  NPEOIONCCHHOU
3a0aye Quauyeckyro Mooeib, paspeulams
npodiemMy Kak HaA OCHO8e UMERWUXCS
BHAHUL O  MENJoGblX  AGIEHUAX  C
UCTIOTB308AHUEM MaAmemMamuiecko2o
annapama, mak u npu NOMOWU Memooos
OYeHKuU.

3HeKTpI/I‘leCKI/Ie M MAarHMTHbBIC SIBJICHUSA

® Dacrio3HABaTh JJIEKTPOMArHUTHBIC SIBJICHUS U OOBACHATH Ha
OCHOBE MMEIOLIUXCA 3HAHWM OCHOBHBIE CBOMCTBA WM YCJIOBMS
NPOTEKAaHUS STHX SIBICHUNA: 3JIEKTPU3aLMs Tell, B3auMOJleiicTBUE
3apsiioB, JJIEKTPUYECKMH TOK M €ro JCWCTBHUsS (TEmJIoBOE,
XUMHYECKOe, MarHuTHOE), B3aUMO/ICHCTBHUE MarHuTOB,
AJIEKTPOMArHUTHAS WHAYKIHS, JEHCTBHE MAarHHTHOTO IIOJI Ha
NPOBOJAHMK C TOKOM M Ha ABIDKYLIYIOCS 3apsHKCHHYIO 4YacTHUIly,
JIECTBUE DJIEKTPHYECKOTO TIIOJII HAa 3apsDKEHHYIO YacTHILY,
AJIEKTPOMArHUTHBIE BOJIHBI, TPSIMOJIMHEHHOE pacnpocTpaHeHHe
CBETa, OTPKEHHUE U MPEJIOMJICHUE CBETA, AUCIIEPCHsI CBETA.

® COCTaBJISITh CXEMBI NEKTPUUECKUX LETIeH ¢ MOCIe10BaTeIbHBIM
U TapaJuieNIbHBIM COCTMHEHHEM 3JIEMEHTOB, pa3indas YCJIOBHBIE
0003HAYCHHUS DIIEMEHTOB 3JICKTPHUUECKHUX Iierell (ICTOYHHMK TOKa,
KJII0Y, PE3UCTOP, PEOCTaT, JaMIIOUKa, aMIIepMETP, BOJIILTMETD).

® JICTIONIB30BaTh  ONTHYECKHE  CXEMbl A [OCTPOCHHUS
n300paXeHNH B IUIOCKOM 3epKajie U coOMparoie JInH3e.

® OITMCHIBATh M3YYCHHBIE CBOWCTBA TeNl W JJIEKTPOMArHUTHBIC
SBJICHUSI, WCHIONB3Yysl (PHU3MYECKHE BENMYUHBL: DJIEKTPHYCCKHN
3apsil, CUjIa TOKA, 3JIEKTPUYECKOE HAIpSDKEHHUE, 3JIEKTPUYECKOe
COIIPOTHBIICHNE, YAENbHOE CONPOTUBICHHE BelIeCTBa, paboTa
IEKTPUYECKOT0 TOJIs, MOUIHOCTh TOKa, (JOKYCHOE PacCTOSHUE U

® UCNOIL3068AMb 3HAHUA 00
INEKMPOMASHUMHBIX SIGNEHUSX 8
NOBCEOHeBHOU MHCU3HU Ol obecneyeHus

besonacrnocmu npu obpawenuu c
npubopamu u MeXHUYeCKUMU
ycmpovcmeamu, 051 COXpaHenusi 300po6usl U
cobniodenus HOpM 9KOJI02UHECKO20
nogedenuss 8  OKpyJicaowell  cpeoe;
npuooUms npumepbl GIUSAHUSL

NEKMPOMASHUMHBIX USYYEHULl HA JHCUBbIE
OpeaHu3Mbl;

® PA3IUYAML  SPAHUYLL  NPUMEHUMOCHIU
@uzuuecKux 3aKoH08, NOHUMAMb BCEOOWUTL
xapakmep  (PYHOAMEHMANLHBIX — 3AKOHO8
(3axomn CcOXpaneHus INEKMPULECKOSO
3apsioa) U 0CPAHUYEHHOCHb UCTIOTb308AHUS
yacmuwix 3axKoH08 (3axon Oma 05 yuacmka
yenu, saxon [ocoyna-Jlenya u op.);

® LCNONb306AMb  NPUEMbl  NOCMPOCHUSL
Qusuueckux Mmooeret, noucka u
dopmynuposxu 0oKazamebCcme




ONTHYECKasl CUjia JHUH3bI, CKOPOCTh SJIEKTPOMArHUTHBIX BOJIH,
JUTMHA BOJHBI M YaCTOTa CBETA; MPH ONMHMCAHWU BEPHO, TPAKTOBATH
(hr3uUecKUit CMBICT MCTIONIB3YEMbIX BEITMYMH, UX O0O3HAYEHUS U
SJVHUIIEI W3MEPCHUS; HAXOAHUTh (OPMYIIBI, CBS3BIBAIOIIUC
JIAHHYIO (DU3HUYECKYIO BEJIMYUHY C APYTUMU BEIMYMHAMHU.

® AHAJTM3UPOBATH CBOWMCTBA TEJ, JJIEKTPOMATHUTHBIE SIBICHUS H
MIPOIIECCHI, HCIIONB3Ys (hM3MYECKHEe 3aKOHBI: 3aKOH COXpaHEHUS
3NEeKTPUYECKOro 3apsifa, 3akoH Oma Juid ydyacTKa IenHd, 3aKOH
Hxoynsa-Jlenna, 3akoH NpSAMOIUHEHHOTO paclIpOCTPAHEHUS CBETA,
3aKOH OTPa)KEHUS CBETa, 3aKOH IPEIOMJICHHUS CBETa; MPH 3TOM

pasimyaTh  CIOBECHYIO  (OpPMYyIHpPOBKY 3aKOHA H  €ro
MaTEeMaTUYECKOE BRIPAKCHHUE.
® IPUBOJUTH  HPUMEPHl  MPAKTHUYECKOTO0  HCIHOJb30BAHUS

(hu3MUeCKUX 3HAHHI O IEKTPOMATHUTHBIX SIBICHUSIX

e pemaTh 3aladyd, UCTONB3yd (pr3mdeckre 3aKkoHBI (3akoH Oma
I ydyacTka — menu,  3akoH  Jlxoynsg-JleHma, — 3akoH
NPSMOJIMHEHHOTO PacIpOCTPaHEHUs] CBETa, 3aKOH OTPa)KCHUS
CBETa, 3aKOH MpPEIOMIICHHUS CBeTa) M (POPMYIBI, CBSI3BIBAIOIINE
(hr3uuecKkre BENWYMHBI (CHJIa TOKA, DIIEKTPHUUECKOe HAIPsHKEHUE,
AIIEKTPUYECKOE  COIMPOTHBIICHWE, YIEIBHOE COMpPOTHBIICHUE
BEIIECTBA, pPabOTa 3JIEKTPHYECKOrO TIOJIsA, MOIIHOCTh TOKa,
(hokycHOE pacCTOsSHHE W ONTHYeCKas CHJIa JIHH3BI, CKOPOCTh
AIIEKTPOMArHUTHBIX BOJH, J/JIMHA BOJHBI W YacTOTa CBeTa,
dbopMynbl  pacueTa  IEKTPUYECKOTO  COMPOTHUBJICHUS  IIPH
MOCJIEJOBATEIFHOM U MapajuIeIbHOM COSAWHEHUN TMPOBOTHUKOB):
HAa OCHOBE aHalIHM3a YCIOBUS 33/ladydl 3alHChIBaTh KpPaTKoe
yCIIOBUE, BBIIENATh PU3MYECKHE BEJINYUHBI, 3aKOHBI U (POPMYIIHL,
HCO6XOI[I/IMI>I€ AJid €€ pCHICHUs, ITPOBOAUTE PACUCTHI U OLICHHUBATH
peaNbHOCTh MOJYYEHHOTO 3Ha4YeHUsT (PU3NIECKON BEIIMIMHEI.

BbIOBUHYMBIX  2UNOME3 U  MEeOPEeMUYECKUX
6bIBO006  HA  OCHOBE  IMAUPUHECKU
VCMAHOBICHHBIX (PAKMO8;

® HAXOOUMb  AOCKBAMHYIO  NPEOIONCCHHOU
3a0aye Quauyeckyro Mooeib, paspeulams
npodiemy Kak HaA OCHO8e UMERWUXCs
SHAHUU 00 INEKMPOMASHUMHBIX SGLEHUSX C
UCTIOTB308AHUEM MaAmemMamuiecko2o
annapama, mak u npU NOMOWU Memooo8
OYEHKU.

KBaHTOBBIE IBJICHUSA

° pacro3HaBaTh KBaHTOBBIC SIBJICHHUS U OOBICHATH Ha
OCHOBE HMEIOIIUXCA 3HAHWW OCHOBHBIE CBOMCTBA WJIM YCIIOBUS
MPOTEKAHUSI 3THUX SBJIEHUWA: €CTECTBEHHAasd M HCKYCCTBEHHas

paaAnoOaKTUBHOCTb, Q.- B- U Y-U3JIYyYCHHS, BO3HUKHOBCHHC
JIMHEHYATOro CIICKTpa U3JTYyYCHUSA aTOMaA,
L OIMUCBIBATL M3YYCHHBIC KBAHTOBLIC ABJICHUA, HCIIOJIbB3Yd

(u3nvecKkue BENMYHMHBL: MAaccOBOE YHWCIIO, 3apsioBOe YHCIIO,
nepuoj Tmonypacnana, SHeprus (GOTOHOB, IIPU  ONHUCAHUH
NPaBWIBHO TPAaKTOBaTh (U3WYECKUH CMBICH HCIIOJb3YyEMBIX
BEJIMYHMH, MX O0O3HAUCHHs M CIAMHWIBI M3MEPEHHUsS; HaXOAHUTh
(dhopMynbl, CBS3BIBAIONIME JaHHYIO (H3MUYECKYIO BEIHYHHY C

APpyruMu  BCIWMYHMHAMH, BbIUYUCIATH 3HAYCHUC (1)I/I3I/I"ICCKOI7I
BCIINYHUHBI,
® AHAJIM3UPOBATH KBaHTOBBIC SIBJICHUA, HCIIOJIb3YA

(uznveckre 3aKOHBI W TOCTYJIATHI: 3aKOH COXpPaHEHUS SHEprHHu,
3aKOH COXpaHEHHs 3JIEKTPUYECKOTrO 3apsiia, 3aKOH COXpPaHEHUs
MacCcOBOTO 4YHCJIA, 3aKOHOMEPHOCTH W3IY4YEHHS M TOTJIOILEHUS
CBETa aTOMOM, IIPU 3TOM pa3IMyaTh CIOBECHYIO (hPOPMYIHUPOBKY
3aKOHA M €T0 MaTEMaTHYECKOE BBIPAXKEHHUE;

. pas3nuyaTh OCHOBHBIE NPU3HAKH IUIAHETApHOM MOAEIn
aToMa, HyKJIOHHOM MOJIETT aTOMHOTO 51/1pa;
. [PUBOANTH IPUMEPHl NPOSBIECHUS B IPUPOAE U

MPAKTHYECKOTO HCIONB30BAHNS PAJAMOAKTUBHOCTH, SACPHBIX U
TEPMOSEPHBIX pPeaklnii, CIEKTPAIbHOTO aHAJIN3A.

® UCNOTB306AMb  NOJYYEHHbIE 3HAHUAL 8
NOBCEOHEBHOU JHCUSHU NpU  0OpawjeHuu ¢
npubopamu u MeXHUYeCKUMU
yempoucmeamu  (C4emyux  UOHUSUPYIOUWUX
yacmuy, oosumemp), 01  COXPAHEHUs
300p06bs u cobnodenus HOpM
9IKONI02UHECKO20 NOBEOCHUsl 8 OKPYIICarowell
cpeoe;

® COOMHOCUMb IHEPIUID CEA3U  AMOMHBIX
s0ep ¢ OegheKkmom Maccol,

® npUBOOUMD npumepul BNUAHUSL
PAOUOAKMUBHBIX — UBTYYEHULl HA  JICUGble
OpeaHU3MbL, ROHUMAMb NPUHYUN OeUCMEUs]
dozumempa U  pAIUYAMb  YCIOBUSL €20
UCTIOTB306AHUSL,

® NOHUMAMb  IKONO2UYECKUEe  NpodLeMbl,
B03HUKAIOWUE npu UCTIONL306AHUU
AMOMHBIX ~ INEKMPOCMAHYUL, U NYmu
pewenuss amux npobaem, NepcneKmuebl
UCTIONB306ANHUSA VAPABISEMO20
MEPMOSIOEPHO20 CUHME3 .

Ctpoenue u 3BoJouus Beesiennoi

® YKa3bIBATh Ha3BAaHUA IUIAHCT CoJtHeUHOU CUCTCMbI; pa3indaTb

® YKA3bl6ANb 06144116 ceolicmea U Omaudus
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OCHOBHBIC TMPU3HAKKW CYTOYHOI'O BpalllCHHUA 3BC3OHOIO He6a, nianem 3eMHOU cpynnbol u nianem-

neroxeHust JIynsl, COJHIA U TTAHET OTHOCHUTENBHO 3BE3]; eueanmog; maavix men ConHeuHol cucmeml

e OHMMATh  paslMyMsi  MEKIYy  TEeIMOLCHTPHYECKON W | U OONbUUX niaanem,; nob306amvCs Kapmol

TCOICHTPUIECKOM CUCTEMaMH MUpa. 36€30H020 Heba npu HAOIOOEHUAX 36e30H020
Heba,

® PA3IUYAMb  OCHOGHLIE XAPAKMEPUCHUKU
36e30  (pasmep, uyeem, memnepamypa)
coomHocums  yeem  36e30bl ¢ ee
memnepamypoi;

® PAZIUYAMDb 2UNOME3LL O NPOUCXONCOCHUU
Conneunotl cucmemul.

Conep:kanue y4eOHOr0 nmpeamera
Duznka u pusnyecKkue MeToAbl U3YUYeHUs! PUPOABI

Ouszuka — Hayka o mpupope. Pusmueckue Tena W sBieHUs. HabmromeHwe u ommcanue (PU3NUECKUX
saBleHUN. OU3NUECKHid KCIIepuMeHT. MoeTMpoBaHue sSIBJICHUN U 00BEKTOB NPHPO/Ibl. DU3NUECKUE BETHIHHBI U
ux u3Mepenue. TOYHOCTh U MOrPElIHOCTh U3MEpEeHU. MexxayHapoaHas cucteMa equHul. OU3ndecKue 3aKOHbl U
3akoHOMepHOCTH. Du3nka © TexHUKa. HayuHelii wmeron mno3HaHus. Poms ¢u3uku B GopMHpPOBaHHUH
€CTECTBEHHOHAYYHOU IPaMOTHOCTH.

Mexann4yeckue siBJICHUS

Mexannueckoe OBIKeHHE. MarepuaibHas TOYKa Kak Mogzenb (usuyeckoro tena. OTHOCHTEIBHOCTb
MexaHH4YecKoro AprkeHus. Crucrema orcyera. Ousnveckre BeNUYHHBI, HEOOXOIUMEBIE ISl OTMCAHUS JBIKCHUS U
B3aMMOCBSI3b MEXIY HUMHU (TyTh, IepeMelleHHe, CKOpOCTb, YCKOpEHHE, BpeMs IBW)KEHHus). PaBHOMepHOE U
PaBHOYCKOPEHHOE NPSIMOJMHEITHOE JBUKEHUE. PaBHOMEPHOE ABMKEHUE MO OKPY>KHOCTH. IlepBhiii 3akoH HproTOHA
u uHepius. Macca tena. [lnotHocts BemecTBa. Cuna. Equannel cunsl. Bropoit 3akon Heiorona. Tpertuit 3axoH
Herotona. Coboanoe nagenue ten. Cuna TsokecTH. 3aKoH BCeMUpHOTo TsaroTeHus. Cuia ynpyroctd. 3akoH ['yka.
Bec Tena. HeBecomocth. CBsi3b MEXIY CHION TSDKECTH M Maccod Tena. [Junamometp. PaBHOAeHCTBYOIIAs cuia.
Cuna tpenus. TpeHue ckonbxeHus. Tpenue nokosi. TpeHue B IpUpOIE U TEXHHUKE.

Nmnynbe. 3akoH coxpaHeHHs UMITylbca. PeakTrBHOE ABrKeHHe. MexaHuueckas padora. MOIIHOCTS.
Oneprus. IloreHnmaneHass W KHHeTHYecKas SHeprus. llpeBpalieHne ONHOrO BHAA MEXaHMUYECKOM 3HEpPrUU B
JIpyroi. 3aKkOH COXpaHEHUs MOTHON MEXaHUYECKON 3HEPTUH.

[IpocTeie MexaHU3MBI. YCIIOBHSI PaBHOBECHS TBEPAOIO Teja, UMEIOIIETO 3aKPEIIEHHYI0 OCh JBM)KEHUS.
MowmenT cunbl. [Jenmp msscecmu mena. Peraar. PaBHOBecHe cuit Ha phrdare. Peiuaru B TeXHUKE, OBITY U TIPUPOJIE.
[lonBmkHBIE W HEMOIBMXKHBIE OJIOKH. PaBeHCTBO padOT HpW HCMONB30BAHUU NPOCTHIX MEXaHU3MOB («30s10TOE
npaBuIIo MeXaHuku»). Koadduiment noneznoro aelicTBus MexaHU3Ma.

HaBnenue TBepabix Ten. Eguaunel usmepenus napnenus. CrnocoObsl n3MeHeHHUs aasieHus. /laBnenue
JKuakocTeld u ra3oB 3akoH [lackans. JlaBneHue >KuaKoCTH HA JHO W cTeHKH cocyna. Coobmatontuecs cocyasl. Bec
Bo31yxa. AtmocepHoe nasnenue. M3mepenue armocdepHoro aasienus. Oneit Toppuuennn. bapomerp-anepoun.
ATtMocepHOe IaBICHHWE Ha Pa3IUYHBIX BbICOTax. [ MapaBiMdeckue MexaHu3Mbl (Tpecc, Hacoc). JlaBieHue
JKUAKOCTH U ra3a Ha IOrpy>KEHHOE B HUX Teno. ApxuMenosa cuia. [lnaBanue ten u cynoB Bo3nyxomnnaBanue.

Mexanunueckue konedanus. Ileproa, yacrora, ammntyaa kojnebanuii. Pezonanc. MexaHnueckre BOJIHBL B
OTHOPOJHBIX cpeAax. J[nrHa BomHBL 3ByK Kak MexXaHW4YecKas BojHa. [ poMKOCTh M BRICOTA TOHA 3BYKa.

TennoBble siBJeHUS

Crpoenue BeniecTBa. ATOMBI M MOJIEKYJIbl. TemIoBoe ABMKEHHE aTOMOB M MojeKyl. Jduddysus B rasax,
KUAKOCTAX W TBEPABIX Tenax. bpoynosckoe oOsudswcenue. BizanMonencTBue (IPUTSKEHHE U OTTAIKHWBAHUE)
MOJIEKYJI. ATperaTHbIe COCTOSIHUS BelIecTBa. Paznuume B cTpoeHNH TBEPABIX Tel, JKUIKOCTEH U ra3oB.

TerutoBoe paBHOBecue. Temmeparypa. CBA3b TEMIEpAaTyphl CO CKOPOCTBIO XAOTHYECKOTO JBMKEHUS
yactull. BHyTpeHHss sHeprus. PaboTa m Teruonepenava Kak crocoObl M3MEHEHUs] BHYTPEHHEH SHEpruM Tela.
TemnonpoBogHocts. KonBekuus. M3znyuenue. Ilpumeps! Tersionepenadyn B Npupoae W TexHuke. KommuecTBo
TEIUIOTHL. YJIeNIbHAsl TETUIOEMKOCTh. Y IeNbHAasd TEIJIoTa CTOPAHUs TOIUTMBA. 3aKOH COXPAHEHHS W MPEeBpPAICHUS
SHEPruM B MEXAHWYECKHX U TEIJIOBBIX Mporieccax. IlnaBnenne u oTBepaeBaHle KPUCTAUNINYECKUX Te. Y IeNbHAs
TeruIoTa iaBieHus. Vcnapenue n xouneHcanus. [lormomenne sHEPTUy NP UCTIAPEHHUH KUIKOCTH U BBIACTICHHUE
ee mpW KoHaeHcanuu mapa. Kumenue. 3aBHCHMOCTD TeMIlepaTypbl KHWIIEHHS OT JaBIIEHUA. YJelbHas TEIuioTa
napoo0Opa3oBaHusl ¥ KOHAEHcAMK. BiaxkxHocTs Bo3nyxa. PaboTa rasa npu pacmupenun. [IpeobpazoBanus sneprun
B TEIUIOBBIX MamInHax (mapoBas TypOWHa, IBUTATellb BHYTPEHHETO CrOpaHUsl, peakTHBHBIM aBurartens). KITJ]
TEIUIOBOI MaIIMHBL. DKon02uyecKue npooaemvl UCNOIb308AHUS MENT0BbIX MAUUH.

JIEeKTPOMATHHUTHBIE SIBJICHUS



Onexktpuzauus puznueckux Ten. B3anmopneicTBue 3apsiKeHHBIX Tel. [IBa poja JIEKTPUUECKUX 3apsiioB.
JlenuMOoCTh 3JIEKTPUYECKOro 3apsaa. DJIeMEHTApHbIM MEKTpUYECKUH 3apsill. 3aKOH COXPAaHEHHUS IEKTPUYECKOro
3apsina. [IpoBOIHMKY, MOIYNPOBOIHUKH U M30JIATOPHI 3JIEKTPUUECTBA. DIIEKTPOCKOI. DJIEKTPHUUECKOE I0JIe Kak
0COOBI BUJ MaTepuu. Hanpsiowcennocmv snekmpuiecko2o nois. JIeHCTBHE 3JICKTPUYSCKOrO TMOJS Ha
aNeKTpuYecKue 3apsaapl. Kondencamop. SHepaus 31eKkmpuyeckozo nojist KOHoencamopa.

OneKkTpuyecKui TOK. VMICTOYHMKM 3IEKTPUYECKOr0 TOKA. DJIEKTpUYEcKas LENb M €€ COCTaBHBIC YaCTH.
Hampasnenue u geiicTBus anmeKkTpuueckoro toka. HocuTenu snekTpuueckux 3apsoB B Meramnax. Cuia Toka.
ONEeKTpUUYECKOE HAIPsHKEHNE. DIEKTPUIECKOE CONTPOTUBIEHNE POBOIHUKOB. EAMHNIIBI cCONPOTUBIEHUS.

3aBUCHUMOCTh CHJIBI TOKAa OT HampspkeHHs. 3akoH Oma Aisl yyacTKa LENu. YIEeIbHOE COIPOTHBIICHHE.
Peocratsl. [locienoBatensHoe coeqMHEHUE TPOBOAHUKOB. [lapasienpHoe coelnHeHNe TPOBOIHUKOB.

PaboTa snekTpuyeckoro moisisi Mo MEPEMEICHHIO AIEKTPUYECKUX 3apsAAoB. MOIIHOCTD 3IEKTPUYECKOTO
Toka. HarpeBaHume mNPOBOTHMKOB 3UIEKTPUYECKMM TOKOM. 3akoH Jlxoyns - JleHma. OnekTpudeckue
HarpeBaTelbHbIE U OCBETHTENbHBIE IPHOOpEl. KopoTkoe 3ambIkaHue.

MaruutHoe nose. UHAyKIMs MarHUTHOrO Nojs. MarautHoe nose Toka. OnelT OpcTtena. MarautHoe mose
MOCTOSTHHBIX MAarHuToB. MaruutHoe mosie 3eMiH. OJEKTPOMarHuT. MarHutHoe Iojieé KaTYHUIKH C TOKOM.
[Ipumenenne snekTpomMarHuToB. JleficTBUE€ MAarHUTHOTO MOl HAa IPOBOJHUK C TOKOM M JIBHXKYIIYHOCS
3apspkeHHyto dactunly. Cuna Awmnepa u cuna Jlopenmya. OnekrponaBurareib. SIBIeHHE 3IE€KTPOMarHUTHOU
uHAykuusa. Oneitel Qapajes.

OnexTpoMarHuTHele KoneOauus. KorebamenvHwlli KoHmyp. Onekmpoeenepamop. IllepemenHvii MOK.
Tpancghopmamop. llepenada 3MeKTPUUECKON YHEPTUN HA PACCTOSHUE. DIEKTPOMAarHUTHEBIE BOJHBI 1 UX CBOWCTBA.
Ipunyunvi paouoceasu u menesuoeHus. Bauanue s1ekmpomacHumnbIX u3ny4eHull Ha JHcueble OpeaHu3Mbl.

CBer — nanekTpoMarHuTHble BoyiHa. CkopocTh cBeTa. MCTOYHHMKM cBeTa. 3aKOH MPSAMOIMHEHHOro
pacmpocTpaHeHUe CBeTa. 3aKOH oOTpaxeHus cBera. [lmockoe 3epkano. 3aKOH MNpenoMiieHUs cBeTa. JIMH3BL
®DoKkycHOE pacCcTOSHHUE W ONTHYECKas cuia JUH3bL. M300pakeHue mpeamera B 3epkalie w JuH3e. Onmuyeckue
npubopwl. 'na3 kak ontuueckas cucreMa. Jlucnepcus ceera. Mumeppepenyus u ougppakyus ceema.

KBanToBbIe siB1eHUs

Crpoenue aromoB. [InanerapHast Mosaens aroma. KBaHTOBBIN XapakTep MOTJIOUIEHUS U MCITyCKaHHs CBETa
aromamu. JInHelyaTsle CIIEKTPBI.

Omnswite Pezepdopaa.

CoctaB aromHoro aapa. IIpoToH, HEUTPOH M IEKTPOH. 3aKOH DWHIITEHHA O MPONOPLHUOHAIBHOCTH MacChl
u 3Hepruu,Jegexm macc u duepeus céazu amomuvix sioep. PagmoaxtuBHOCTB. [leproa momypacnana. Aunbga-
usnyaenue. bema-uznyuenue. I'amma-uznmydenue. Snepasie peakuu. WMcrounumku sHeprum ConHIIA W 3BE3.
SAnepHas sHepreTHka. Ixonozuyeckue npodaemvl padomvl amomuvix dnekmpocmanyull. Jlozumerpus. Bauanue
PAOUOAKMUBHBIX USTLYYEHUU HA JICUBLLE OP2AHUZMBIL.

Ctpoenue u 3Boonusa Beesrennoii

I'eonenTpuyeckas u resmoLeHTprYecKast cucteMbl Mupa. dusndeckas npupoaa HeOecHbIX Tenm CoTHEUHOR
cucreMsl. [Ipoucxoxnenune ConHeuHoi cuctembl. @uznueckas npupoga Connua u 3Be3q. Ctpoenue BeeneHHoil.
Oposronust Beenennoi. I'unoresa bosnbioro B3peiBa.

TemaTuueckoe IVIAHUPOBAHHUE C YKA3AHUEM KOJIHYECTBA YaC0B, OTBOAUMBIX HA OCBOCHHE Kaxkaou

TEMbI
Ne HazBaHue TemMbl KoauuyecTBo
n/n 4acoB
7 kaace
1 ®uznka U GU3NIECKre METOABI U3yUEHHS TPHUPOJIBI 4
2 TennoBklie IBICHUS 6
3 MexaHn4yecKne sIBICHUS 60
BzaumonerictBue ten 24
JlaBneHne TBEpPABIX TN, JKUIKOCTEH M ra30B 22
Pa6oTa 1 MontHOCTh. DHEPTHSL. 14
Hroro: 70
8 kaace
1 TemnoBble SIBICHUS 24
2. | DmeKTpOMarHUTHBIC ABJICHHUS 46
DJICKTPUUYESCKUE SIBIICHUS 30




MarsuTtHbIC SIBICHUS

CBETOBBIE SIBIICHUS 11
Hroro: 70
9 kaace
MexaHu4ecKue IBICHNS 50
3aKOHbI B3aUMOAEHUCTBUS U ABHKEHUS TE 34
Mexannueckue KojieOaHus U BOJIHBI 16
DJICKTPOMArHUTHBIC SBJICHHUS 26
KBanToBsIe sBICHUS 17
Ctpoenue u 3Boimonus Beenennoit 9
Hroro: 102




		2021-07-19T15:22:33+0700
	место подписания
	Лехтина Лариса Петровна
	Я являюсь автором этого документа




