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MNOSACHUTEJIbBHASA 3AIINCKA

[Iporpamma 10 (¢u3MKEe Ha YpOBHE OCHOBHOIO 00I1Iiero oOpa3oBaHUs
COCTaBJICHa Ha OCHOBE MOJOXEHUW M TpeOOBaHUM K pe3yJbTaTaM OCBOEHUS Ha
0a30BOM ypOBHE OCHOBHOH 00pa30BaTENbHON MPOrpamMMbl, MPEICTABICHHBIX B
dI'OC 00O, a Taxxke ¢ yu€toM (henepaibHON paboyeit mporpaMMbl BOCIIUTAHUS
Konuenuuu npenonaBanus yuedHoro npeamera «Duzukay.

[Iporpamma 10 ¢Qusnke Ha ypOBHE OCHOBHOIO O0OIIEro o0Opa30oBaHUS
COCTaBJICHA HAa OCHOBE IOJOKEHUW M TpeOOBaHUM K pe3yJibTaTaM OCBOEHUS Ha
0a30BOM ypOBHE OCHOBHOH 00pa3oBaTENbHON MPOTpamMMbl, MPEICTABICHHBIX B
OI'OC 00O, a Takxke ¢ yueToM (enepaibHON paboueit mporpaMMbl BOCIIUTAHUS U
KOHLIETILIUY MTpenoiaBaHus yueOHoro npeamera «Dusukay.

CopepxaHue mnporpaMMmbl IO (U3MKE HampaBieHO Ha (HOPMHUPOBAHUE
€CTECTBEHHOHAYYHOW TIPaMOTHOCTH OOYYalOIIUXCS W OPraHU3alUI0 H3YyYECHHS
bU3MKKM Ha NEATeNbHOCTHOM OCHOBe. B mporpamme mo ¢usuke yuyuThIBaroTCA
BO3MOKHOCTH y4yeOHOro mnpenMera B peanuzauuu TpedoBanuit ®I'OC OO0 k
IJIAHUPYEMBIM JTMYHOCTHBIM U METANPEAMETHBIM pe3yJibTaTaM 00yUeHHUs, a TaAKKe
MEXIPEIMETHBIE CBSI3M €CTECTBEHHOHAYYHBIX yYE€OHBIX MPEIMETOB Ha YPOBHE
OCHOBHOTI'0 00111eT0 00pa30BaHUsl.

[Iporpamma no u3uke ycraHaBIMBaeT pacnpeenieHre yueOHOro Marepuania
1o rojaM o0ydeHus (1o Kjaccam), MpejjiaraeT NpuMEPHYIO MOCIEA0BaTEIbHOCTh
W3Y4YEHUs TeM, OCHOBAHHYIO Ha JIOTUKE PAa3BUTHs TMPEAMETHOTO COJICPKAHUS H
y4eTe BO3PACTHBIX 0COOCHHOCTEN 00yYaroIInuXcsl.

[Iporpamma mo ¢usuke pa3zpaboTaHa € LEIbIO OKAa3aHUS METOAMYECKOU
MOMOILY YYHUTEIIO B CO3/IaHNU paboYeil mporpaMMbl IO YYEOHOMY IIPEIMETY .

du3zrka SBIAETCS CUCTEMOOOPA3YIONTUM JIJIsl €CTECTBEHHOHAYYHBIX YYEOHBIX
PEeIMETOB, TOCKOJIbKY (PU3MYecKrne 3aKOHBI JIEKAaT B OCHOBE MPOIIECCOB H
SBJICHUN, W3yYaeMbIX XHUMHEH, Ouosiorued, acrpoHomuend u ¢GUHIECKOU
reorpadueii, BHOCUT BKJaJ B ECTECTBEHHOHAYYHYIO KapTUHY MU,
MPEJIOCTaBIIsIeT HamOoJiee SICHbIE O00pa3ibl MPUMEHEHHUS HAYyYHOTO METOja
MO3HAHUS, TO €CTh CI10c00a MOyYEHUs! JOCTOBEPHBIX 3HAHUM O MUPE.

Onna W3 raaBHBIX 3a7a4 (PU3MUecKoro oO0pa3oBaHUS B CTPYKType OOIIEro
o0pa3oBaHus COCTOMT B (POPMHPOBAHUU €CTECTBEHHOHAYYHOM TPAMOTHOCTU U
WHTEpeca K HayKe y 00y4aromuxcsl.

N3yuenne @usukun Ha 0a30BOM ypOBHE MPEIINOJIaraeT OBJaJCHHUE
CICAYIOIIUMUA KOMIIETEHTHOCTSIMU, XapaKTEPU3YIOIIUMU €CTECTBEHHOHAYUHYIO
IPaMOTHOCTb:

e Hay4YHO OOBSICHSTH SIBJICHUS,

e OIIEHUBATH U MOHUMATH OCOOEHHOCTH HAYYHOTO HCCIIEIOBAHUS;
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HHTCPIIPCTUPOBATL AAHHBIC KW HCIIOJB30BATh HAYYHBIC JOKA3aTCIIbCTBA
AJIA TIOJIYYCHHA BBIBOAOBY.

enn wusyueHuss (PuU3NKK HAa YpPOBHE OCHOBHOIO 0OIIEro oOpa3oBaHUS
ONpeJeNieHbl B KOHLEMUWM IpernojaBaHus yuyeOHoro mnpeamera «Dusnka» B
oOpa3oBarenbHBIX oOpraHusamusx Poccuiickoit ®eneparuu, peamu3yOMUIX
OCHOBHBIE 00111€00pa30BaTENbHbBIE IPOTPAMMBI.

Henu nzydyenust pu3nKu:

MpUOOpETeHUE HWHTEpeca W CTPEMJICHUS OOyYalomuxcsi K HayIHOMY
M3YUYCHHIO TPUPOJABI, Pa3BUTHE HMX HMHTCIUICKTYaIbHBIX M TBOPUYECKHX
CIIOCOOHOCTEI;

pa3BUTHE MPEICTABICHUNA O HAYYHOM METOJI¢ TTO3HAHUSA B (POPMHPOBAHUE
HCCJIEI0BATEILCKOTO OTHOMICHHSI K OKPY KAIOIIUM SIBIICHUSIM;
dbopMUpOBaHHE HAYYHOIO MHPOBO33PCHHS KaK pe3yJibTaTa H3Y4YeHUS
OCHOB CTPOCHHMS MaTepHUH U PyHIaMEHTAIbHBIX 3aKOHOB (DH3UKH;
(dbopMHpOBaHHUE TPEACTABICHUNM O PO (DU3UKH JUISI PA3BUTHS JIPYTHUX
€CTECTBEHHBIX HAyK, TEXHUKU U TEXHOJIOTH;

pa3BUTHE  TPEACTAaBICHHMM O  BO3MOXHBIX  cdepax  Oymymiei
po(eCcCHOHAIBHON IeITeIbHOCTH, CBI3aHHON ¢ (DM3MKOH, IMMOJArOTOBKA K
JabHEHIIIeMy 00yYCHHIO B ’TOM HAIpPaBJICHUU.

JIOCT)KeHHE 3TUX IieJied MporpaMMbl 1o (U3WKe Ha YPOBHE OCHOBHOI'O
o01ero 006pazoBaHus 00ECTIEYNBACTCS PEIICHUEM CIIEAYIOIINX 3a/1ay:

npuoOpeTeHre 3HaHWK O JUCKPETHOM CTPOCHHMU  BEIIeCTBa, O
MEXaHUYECKUX, TEIUIOBBIX, 3JEKTPUUYCCKUX, MArHUTHBIX W KBaHTOBBIX
SIBIICHUSIX

MpUOOpPETEeHNE YMEHUN OMUCHIBATh U OOBSCHATH (U3UUECKUE SBICHUS C
MCTIOJIb30BaHUEM ITOTYYCHHBIX 3HAHU;

OCBOCHHE METOJIOB pEIICHUS TMPOCTEHINNX pacCUYEeTHBIX 3a1ad ¢
MCIIOJIb30BaHUEM (br3IIeCcKuX MOJIeTIeH, TBOPUYECKHUX u
MPaKTUKOOPUEHTHUPOBAHHBIX 3a/a4;

pa3BUTHE YMEHUI HAOIIOIaTh MPUPOIHBIE SBICHUS W BBIMIOIHSITH OIBITHI,
nabopatopHble pabOTBl W AKCHEPUMEHTAJbHbIC HCCIEIOBAHUS C
WCITOJIb30BAaHUEM U3MEPUTEITHHBIX TPHOOPOB;

OCBOCHHE TPUEMOB paboThl ¢ WHpOpMaIuen (GU3NIECKOro COAEepKaHU,
BKJTIFOUYasi HH(OPMAIIHIO O COBPEMEHHBIX JOCTIKCHUSX (PU3UKU, aHATU3 U
KPUTHYECKOE OIICHUBaHUE WH(OPMAITUH;

3HAKOMCTBO €O chepamu MpoPheCCUOHATILHON ESITEIbHOCTH, CBI3aHHBIMU
C (u3MKOW, ¥ COBPEMEHHBIMH TEXHOJIOTHSIMH, OCHOBAaHHBIMU Ha
JTOCTHKCHHUAX (PU3UUYECKON HAYKH.
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OO611ee Ynco 4acoB, PeKOMEHIOBAHHBIX IS M3yYeHUs (Pu3uku Ha 0a30BOM
ypoBHe, — 238 "acoB: B 7 kitacce — 68 yacoB (2 yaca B HeJeNI0), B 8 Kiacce — 68
gyacoB (2 uaca B Hememwo), B 9 kmacce — 102 wyaca (3 waca B Hejaenmo).

[Ipennaraemspiii B mporpaMMe no (Gpu3MKe MepedyeHb JabopaTOpHBIX padoT U
OTIBITOB SIBJISIETCS PEKOMEHJIATENIbHBIM, YUHUTEINb JIeJaeT BBIOOP MpH MPOBEICHUU
nabopaTOpHBIX PabOT W OMBITOB C YYETOM HWHIMBUIYAIBHBIX OCOOCHHOCTEH
oOy4Jaronuxcs, CUcKa IKCIEPUMEHTATBHBIX 3aJlaHUl, MPEAJIaraeMbIX B paMKax
OCHOBHOI'0 TOCYJJapCTBEHHOTO 3K3aMeHa 1Mo (hU3UKe.
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COILEPKXAHUE OBYUYEHUA

7 KIIACC
Pu3ukKa " e€ poJib B NO3HAHUM OKPYIKAIOLIEro Mupa.

®dusuka — Hayka O npupone. SBieHus npupoabsl. PU3NUECKUE SABJICHUS:
MEXaHUYECKUE, TEMIOBBIE, IIEKTPUUECKNE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.

O®uznyeckne BeNWUMHBL. M3MepeHue @u3nyeckux BenuuuH. Duznyeckue
puoopsl. [lorpentHocts n3mepeHnil MexiyHapoHasi CucTeMa €JUHULL.

Kak ¢usuka u Jpyrue ecTecTBEHHbIE HayKd HW3Yy4alT MPUPOLY.
EcTecTBeHHOHAYUHBIN METOJl TMO3HAHUA: HAOIIOJEHUE, MOCTAaHOBKA HAYYHOTO
BOIPOCA, BBIIBH)KEHHE THIOTE3, SKCIIEPUMEHT 110 IPOBEPKE TMIOTE3, OOBSICHEHUE
HabmogaemMoro sBieHus. Onucanne GU3NUECKUX SIBICHUN ¢ TIOMOIIIBIO MOeNeil

Hemoncmpauuu.

1. MexaHnuYeckue, TEIUIOBbIE, JJIEKTPUYECKUE, MArHUTHBIE, CBETOBBIE

SABJICHUSL.
2. @uznyeckue MpuOOPHl U MPOIEeIypa MPSMBIX WU3MEPEHUI aHAIOTOBBIM U
U (HPOBBIM TPUOOPOM.

Jlabopamopnuie padbomout u onvimot.

1. OmpeneneHne UEHbI I€IEHUS IIKaJIbl U3MEPUTEIBLHOTO Tprbdopa.

2. M3MepeHmne pacCTOSHUM.

3. M3mepenue o0bEMA KUAKOCTH U TBEPOTO TeEA.

4. OrmpeneneHue pa3MepoB MaJIbIX TE.

5. M3mepenue temreparypbl HNPpU NOMOIIM >KHUAKOCTHOTO TEPMOMETpA H

JaTYMKA TEMIEPATYPHI.

6. IIpoBeneHue uccienoBaHus MO IPOBEPKE THUIIOTE3BI: JAJIBHOCTBH IOJIETA
HIapyKa, MyIEHHOTO TOPU30HTAIILHO, TEM OOJibllle, YeM OOoJibllie BHICOTA
ITyCKa.

IlepBoHayabHbIE CBEACHUS O CTPOCHHH BeLeCTBA.

Crpoenue BemiecTBa: aTroOMbl W MOJEKYJIbl, HX pa3mepsl. OmbITHI,
JOKa3bIBAIOIINE TUCKPETHOE CTPOCHHUE BEUIECTBA.

JIBrkeHne dactul] BemectBa. CBSI3b CKOPOCTH JIBHOKEHWS 4YacCTHUI[ C
TeMriepaTypoii. bpoyHoBckoe mBmxkeHue, nuddysus. BzammomencTBue UacTHIl
BEILIECTBA: NIPUTSKEHUE U OTTAJIKUBAHUE.

ArperatHble COCTOSIHHS BEIIECTBA: CTPOCHUE Ta30B, KUJIKOCTEH U TBEPIBIX
(kpucTaymMyeckux) Teil. B3auMocBs3b MeXAy CBOWCTBAMM BEIIECTB B Pa3HbIX
arperaTHbIX COCTOSIHUSAX M MX aTOMHOMOJIEKYJIAPHBIM cTpoeHueM. OcoOeHHOCTH
arperaTHbIX COCTOSTHUM BOJBI.

JHemoncmpayuu.

1. HaGmrogenune OpOyHOBCKOTO JIBUIKEHHS.
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3. HaGmiomenue — siBmeHuid,  OOBSACHAIOMIMXCA  NPUTSIKECHUEM  WIH
OTTAJIKUBAHUEM YaCTHIl BEIIECTBA.

Jlabopamopnuie padbomout u onvimot.

1. OueHka JuameTpa aromMa METOAOM PsAOB (C  HCIOJIB30BAaHUEM

dboTorpadmuii).

2. OnbITHI 110 HAOJIIOICHUIO TETIOBOTO PACIIMPEHHUS ra30B.

3. OnbIThl 1O OOHAPYKEHUIO AEUCTBUS CUJI MOJIEKYJISIPHOTO MPUTSIKEHUSI.

JIBH:KeHMEe U B3aMMOAeiiCTBHE TeJl.
Mexannueckoe nBvKeHUE. PaBHOMEpHOE M HEpPAaBHOMEPHOE JBUYKECHHE.
Cxopoctb. CpenHsisi CKOPOCTh NMPU HEPABHOMEPHOM JIBMKEHUHU. PacdeT myTu u
BPEMEHHU JIBUKECHUS.
SlBnenue wHepruu. 3aKOH WHEpUHUH. B3auMonencTBHE Ten Kak MpPUYMHA
W3MEHEHUsI CKOPOCTH JIBMKEHMS Tell. Macca Kak Mepa HWHEPTHOCTH Teja.
[InoTHOCTH BemiecTBa. CBS3b IUIOTHOCTH C KOJMYECTBOM MOJIEKYJI B E€IMHHUIIC
o0BbEMa BEIIECTBA.
Cwita Kak XapakTepucTHKa B3auMoAeuCcTBHs Tesl. CHila ynpyrocTd M 3aKOH
I'yka. 3MepeHue CUilbl ¢ MOMOLIBIO IMHAMOMETpPA. SIBJIEHUE TATOTCHUS U CUJIA
TsokecTd. CHila TSDKECTH Ha Ipyrux maHerax. Bec tena. Hesecomocts. CnoxkeHue
CWJI, HAPABJIEHHBIX IO OJHOM NpsiMoM. PaBHOomelcTByromas cui. Cuia TpeHUs.
TpeHue CKOJIBKEHHS U TPEHUE TIOKOS. TpeHue B MPUPOAE U TEXHUKE.
Hemoncmpauuu.
1. HabGmrogeHne MexaHMUeCcKOro JIBHKEHHS Tela.
2. HM3mepeHne CKOpOCTHU NPSAMOJIMHENHOTO JIBUKECHUS.
3. HaOmronenue siBeHUs HHEPLUU.
4. HaOmroneHne u3MeHEHUs1 CKOPOCTH MPU B3aUMOJICHCTBUM TETI.
5. CpaBHEHHE Macc M0 B3aUMOJICHCTBUIO TEIL.
6. CrnoxeHue cui, HapaBJIEHHBIX MO OJHON IPSIMOM.
Jlabopamophuvie padbomost u onvimol.
1. OmnpeneneHue CKOPOCTH PABHOMEPHOTO JABUKEHUS (LIApUKA B KUIAKOCTH,
MOJIEIH AJIEKTPUUECKOTO0 aBTOMOOMIIS U TaK Jlajee).

2. Ompepenenne CpeiHE CKOPOCTU CKOJBXKEHHsS OpycKa WU ILIapuKa 0
HAKJIOHHOU IUTOCKOCTH.
Onpenenenue MWIOTHOCTH TBEPAOIO TeNA.

4. OmbITHI, JEMOHCTPUPYIOIIKME 3aBUCUMOCThH pacTsbKeHus (Iedopmarun)
MPYXUHBI OT NPUJIOKEHHOMN CHUJIBI.

5. OnbITBL, AEMOHCTPUPYIOIIUE 3aBUCUMOCTb CHJIBI TPEHHS CKOJIB)KEHUS OT
BECA TEJIA U XapaKTepa CONPUKACAIOIIMNXCS IOBEPXHOCTEM.

JdaBjieHne TBEPABIX TeJl, }KUAKOCTEH U ra3oB.
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Hasnenune. CriocoObl yMEHBIICHHS U yBEIHUCHUS AaBieHuUs. [[aBneHue rasa.
3aBUCUMOCTh JaBJ€HHUS ra3za OT o0bema, Temmeparypsl. [lepemada naBiieHus
TBEPABIMU TEJaMHU, XUAKOCTAMHU M razamu. 3akoH [lackams. [THeBmaTnueckue
MaIllUHbl. 3aBUCUMOCTb JAaBJIEHUS XKUJIKOCTH OT TIyOuHBL. ['HIpocTaTudyeckuii
napagokc. Coobmuraromnuecs cocyabl. [ mupaBiuyeckue MeXaHU3MBbI.

Atmocdepa 3emuin u armocepHoe gamieHue. [IpuuuHBI CyliecTBOBaHMS
Bo3aymHOM oOonouku 3emuu. OnbiT Toppuuennu. M3mepenune armocdepHOTo
JaBlieHUsI. 3aBUCUMOCTh aTMOC(EPHOTO JABJICHUS OT BBICOTHI HAJl YPOBHEM MODSI.
[TpubGops! 17151 M3MepeHns aTMOC(hHEpPHOTO TaBJICHHUS.

JleficTBHE KMAKOCTU U ra3a Ha NOTPY>KEHHOE B HUX TeJO. BrITankuparoas
(apxumenoBa) cuna. 3akoH Apxumena. [lnaBanue ten. BozayxomnnaBanue.

Hemoncmpayuu.

1. 3aBHUCHMOCTbD JIaBJICHHUS T'a3a OT TeMIIepaTyphl.

2. Ilepenaua naBiaeHUs )KUIKOCTBIO U Ta30M.

3. CooOmaronuecs coCcyabl.

4. I'mapaBiruYecKuy mpecc.

5. IlposiBnenue aeicTBust aTMOCHEPHOTO JTaBICHUS.

6. 3aBUCHMOCTH BBITAJKMBAIOIICH CHJIBI OT 00bEMa MOTPYKEHHOW YacTu
Teja ¥ IIIOTHOCTH KUIKOCTH.

7. PaBEHCTBO BBITAJIKMBAIOIIECH CUJIBI BECY BBITECHEHHOM KUJIKOCTH.

8.

VcnoBue 1miaBaHus TeJl: IJ1aBaHUE WU IIOTPYKCHUC TCJI B 3aBUCHUMOCTH
OT COOTHOIIICHUS INIOTHOCTEH Tena 1 KHUIKOCTH.

Jlabopamopnuie padbomost u onvimot.

1.

HccnenoBanre 3aBUCUMOCTH Beca Tella B BOJIE OT 00bEMA MOrPYKEHHOM B
KUJKOCTb YaCTH TeJa.

OnpeneneHue  BBITAIKUBAIOIIEH  CUJIBL, JACUCTBYIOLIEM Ha  TeJo,
IIOrPYKEHHOE B )KUIKOCTbD.

IIpoBepka HE3aBUCUMOCTH BBITAJIKMBAIOLIEN CHJIBI, IEUCTBYIOIIEH HA TEJIO
B KUJKOCTH, OT Macchl Teja.

4. OnbIThl, JEMOHCTPUPYIOIIME 3aBUCHMOCTH BBITAJIKMBAIOIICH CHJIBI,
JNEUCTBYIOIIIE Ha TENO B JKUIKOCTH, OT 00bEMa TMOTrpYy>KEHHOU B
YKUIKOCTh YaCTH TeJla U OT INIOTHOCTH JKUIKOCTH.

5. KoHctpyupoBanue apeomerpa WM KOHCTPYHMPOBAHUE JIOAKH U

orpeseseHue e€ rpy30noabEMHOCTH.

Padora 1 MOIIHOCTH. JDHEpPrusi.

Mexanundeckast padota. MOLIIHOCTb.

[IpocTeie MexaHM3MBI: pblyar, OJIOK, HAKJIOHHAas IUIOCKOCTh. IIpaBuio
paBHOBecHsl peluara. IlpumeHeHuMe mpaBWia paBHOBECHsS pbluara K OJIOKY.
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«3omotoe mpaBmwioy MexaHukd. KosdduuueHnt monesnoro neictBus (manee —
KII/I) npoctbix Mexanu3moB. [IpocTbie MeXxaHU3MBbI B OBITY M TEXHHKE.

Mexannueckass dHeprus. KuHeTtmyeckas W NOTEHUMAIbHAS DHEPTHUS.
IIpeBpaieHre OTHOTO BHIa MEXaHUYECKOW YJHEPTUM B IPYTOM. 3aKOH COXPAHEHUS
DHEPIUU B MEXAHUKE.

Jemoncmpayuu.

1. IIpumepsl MPOCTBIX MEXAHU3MOB.

Jlabopamophuvie padbomost u onvimol.

1. Omnpenenenue pabOThl CUJIBI TPEHUS NMPU PABHOMEPHOM JBHKEHHUH Tela

10 TOPU30HTAIILHON IOBEPXHOCTH.
2. HccnenoBanue ycnoBUi paBHOBECHS pblUyara.
3. Hsmepenue KIIJl HaKTOHHOM TUIOCKOCTH.

4. W3ydyeHue 3aKOHA COXPAHECHUSI MEXAHUYECKON SHEPTHUH.
8 KIIACC

TemnoBble siBJICHHS.

OCHOBHbBIE TIOJIOKEHHUSI MOJEKYJIIPHO-KUHETUYECKOM TEOpPUH CTPOCHUS
BellecTBa. Macca M pa3Mepbl aTOMOB M MOJIEKyJd. ONBIThL, MOJITBEPKIAIOIINE
OCHOBHBIE TOJIOKEHUSI MOJICKYISIPHOKMHETHYECKOU TEOPUH.

Mognenu TBEPIOro, KHUAKOTO M Ta3000pa3HOTO COCTOSIHUN BEIIECTBA.
Kpucrammueckue u amopdusie Tena. OObsiCHEHUE CBOMCTB T'a30B, KUAKOCTEH U
TBEPABIX TEJI HAa OCHOBE IMOJOKEHUN MOJEKYJISIPHO-KUHETUYECKOH TEOPHHU.
CmaunBaHu€ U KanWJUISIPHBIE sIBJIEHUS. TennoBoe paclinpeHue U CkaTue.

Temneparypa. CBs3b TemmepaTypbl CO CKOPOCTBHIO TEILUIOBOTO JIBHXKEHUS
yactull. BuyTtpennss sHeprus. CnocoObl HM3MEHEHUsS BHYTpPEHHEH DSHEpPruu:
Terionepeaaya u COBEpLICHUE paboTHI. Bunpr TEIUIONEpEaauH:
TEIIONPOBOJAHOCTh, KOHBEKIINS, U3IIyUYCHHE.

KonuuecTtBo TemnoTel. YaenbHas TEIIOEMKOCTh BellecTBa. TernooOMeH U
TEIJIOBOE paBHOBECHE. YpaBHEHHE TeIUIOBOro Oamanca. [lmaBnenue wu
OTBEpPACBAHUE KPHUCTAJUIMYECKUX BEUIECTB. YJENbHAs TEIUIOTA IUIABJICHUS.
[TapooOpazoBanue u konjaeHcanusa. Mcnapenue. Kumnenue. YjenpHas TermioTa
napooOpa3oBaHus. 3aBUCUMOCTb TEMIIEPATypbl KHUIIEHHS OT aTMOC(HEPHOro
JABJICHUS.

BnaxxHocTh Bo3ayXa.

DHeprus TOIIMBA. Y JeJbHAs TEIUIOTAa CTOPaHUS.

[Tpunuuner pabotel TemnoBbix nasurareneil KIIJ rtemmoBoro aBuratens.
TennoBbIe IBUTATENN U 3aIIUTA OKPYKAFOIIECH CPEIBL.

3aKOH COXpAaHEHUS U MPEBPALLECHUS SHEPTUH B TETUIOBBIX MTPOIECCAX.

Jemoncmpayuu.
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10.
11.
12.
13.

Habmonenne nuddys3un.

HaOmronenne siBieHnit cMauMBaHUs M KalMWLISIPHBIX SIBJICHUH.
HaOnronenue TenioBoro pacimpeHus Ted.

N3meHenne paBieHus rasa Mpu M3MEHEHHH O0ObEéMa M HArpeBaHUU WIIH
OXJIAXKICHUU.

IIpaBuna usMepeHus: TeMIepaTypsl.

Bunbl Tenonepenaymn.

OxJtaXkieHue IpHu COBEPIIEHUH PadOTHI.

HarpeBanwne npu coBepiieHuH padbOThl BHEITHAMH CHJIAMHU.
CpaBHeHHE TEIUIOEMKOCTEHN pa3IMYHbIX BEIIECTB.
Habmaronenne xuneHus.

HaOnronenne nocTostHCTBA TeMIepaTyphl IPH TIABICHUU.
Mopaenn TEIIOBBIX ABUTATEIICH.

Jlabopamopnuie padbomot u onvimot.

1.
2.
3.

10.
11.
12.
13.

OnbITEI O OOHAPYKEHUIO EUCTBUS CHUIT MOJIEKYJISIPHOTO TTPUTSIKEHUSI.
OnbITHI O BRIPAIMBAHUIO KPUCTAILUIOB MOBAPEHHOM COJIM WJIM caxapa.
OnpITel 110 HAOIIOACHUIO TEINIOBOTO PACIIMPEHHUS Ta30B, JKHJIKOCTEH H
TBEPABIX TEII.

OrnpeneneHue JaBileHUs BO3yXa B OaJJTOHE HIIPUILA.

OnbIThl, AEMOHCTPUPYIOIIME 3aBUCUMOCTH JABJICHUS BO3JQyXa OT €ro
00béMa M HArpEeBaHUS WA OXJIAXKICHHS.

[IpoBepka runoTe3pl JUHEHHON 3aBUCUMOCTH JUTMHBI CTOJIOMKA JKUIKOCTH
B TEPMOMETPUUYECKOUN TPyOKE OT TEMIIEPATYPHI.

HaOnronenne wu3MeHEHHs] BHYTPEHHEH DSHEpPruu Tella B pe3yJibTare
TerIonepeaaY U paboThl BHEITHUX CHJI.

UccnenoBanne sBIEHUS TEIUIOOOMEHA IMPU CMEIIMBAHUU XOJIOJHOW U
rOpsiYEH BOJIBI.

Omnpenenenne  KOJMYECTBA  TEIUIOTHI, IOJIYYEHHOTO BOJOW  MpH
TEIIO0OMEHE C HarpPeThIM METAJUIMYCCKUM IIHJIHHIPOM.

Onpenenenue yaeabHOU TEIIOEMKOCTH BEIIECTBA.

HccnenoBanue mporecca UCIapeHusl.

Onpenenenne OTHOCUTENBHOM BIAXKHOCTH BO3yXa.

Onpenenenue yaeabHON TEMIOTHI IUIaBICHUS JbIA.

JJIeKTpUYeCKHe U MATHUTHBIE SIBJICHHUS.

OnekTpu3auus Tenl. J[Ba poaa 3ieKTpUUYecKuX 3apsaoB. BzammoneinicTBue
3apsbKeHHBIX  Teil. 3akoH KynmoHa (3aBUCHMOCTH  CHJIBI  B3aUMOJEHCTBUS
3apsHKEHHBIX TEJT OT BEJTUYUHBI 3aPSI0B U PACCTOSHUS MEXKAY TEIIAMH).

Onektpuueckoe mnojue. Hanpspk€HHOCTH 3ieKkTpuueckoro mnotia. IIpuHuun
CYHEPHO3UILIUH IEKTPUUECKUX TOJIeH (Ha KaueCTBEHHOM yYpPOBHE).

Onepatop 340 000 "Komnaxus "TeH3op"
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Hocurenu snekTpuueckux 3aps/ioB. DJIEMEHTAPHBIN 3JIEKTPUUECKUN 3apsi.
Crpoenne aroma. IIpOBOOHHMKM W AUDJIEKTPUKU. 3aKOH  COXPAHEHHS
ANEKTPUYECKOTO 3aps/a.

DJIEKTPUYECKAN TOK. YCIOBUSI CYIIECTBOBAHUS DIECKTPUUYECKOTO TOKA.
MCTOYHMKM TMOCTOSIHHOTO TOKa. JIeMCTBUS SIEKTPUUYECKOTO TOKa (TEeIIoBOE,
XUMHUYECKOE, MATHUTHOE). DIIEKTPUUECKHUM TOK B KUJIKOCTSAX U raszax.

Onektpuueckasgs uenb. Cuima  Toka.  DIJIEKTPUYECKOE  HANPSKEHUE.
ConpoTuBieHne NPOBOJHUKA. YIEIBbHOE CONPOTHUBIIEHUE BemecTBa. 3akoH Oma
Uil ydactka uenu. [locimenoBarenbHOE M MApauIeNIbHOE  COCIMHEHUE
IPOBOTHUKOB.

Pabota © MOIIHOCTH 3JIEKTpUYECKOTO ToKa. 3akoH Jhxoyns—JleHna.
DneKkTpuyecKre Uenu U NOTPEOUTENH 3IEKTPUIECKO 3Heprun B ObITy. KopoTkoe
3aMBIKaHHE.

[TocrossHHBIE ~ MarHuThl.  B3aWmonaeicTBUE  MOCTOSHHBIX ~ MarHUTOB.
MarnutHoe nosnie. MarHuTHoe 1osie 3eMJId U €r0 3HAYECHUE NI KU3HU Ha 3eMIle.
Omeir  Opcrena. MarHuTHoe 1IMOJE€  DJIEKTPUYECKOTOo Toka. IIpumeHnenue
AJIEKTPOMAarHuTOB B TEXHUKE. /[eicTBME MarHUTHOIO MOJIA HA IIPOBOJHUK C TOKOM.
DNEeKTpOJBHUraTelib MOCTOSTHHOTO TOKa. lCnoyib30BaHHME 3IEKTPOABUTATENEH B
TEXHUYECKUX YCTPOMCTBAX U HA TPAHCHOPTE.

Omneitel @apanes. fABnenue snekrpoMarHuTHOM MHAYKImM. [IpaBuno Jlenna.
DIEeKTpOreHepaTop. Crioco0b1 MOJIyYEHUS ANEKTPUUYECKOU SHEPIUH.
DNEKTPOCTAHIIMK Ha BO30OHOBIISIEMBIX HCTOYHUKAX SHEPTHH.

Jemoncmpayuu.

DIIeKTpHU3aLHus TE.

JIBa pozia 3JIEKTPUYECKUX 3aPsI0B U B3AUMOJCUCTBUE 3aPSKEHHBIX TEI.
Y CTpOUCTBO U JIEUCTBUE IEKTPOCKOIIA.

DIIEKTpOCTaTUYECKAass HHIYKIU.

3aKOH COXPAaHEHUS DJIEKTPUUECKUX 3apsAI0B.

[IpoBOHUKH M TUSIIEKTPUKHU.

MopenupoBaHue CUIOBBIX JIUHUM 3JIEKTPUUECKOTO MOJIS.

M cTOYHMKH TTOCTOSIHHOTO TOKA.

L 0 N ok W N R

JIENCTBHS DNEKTPUYECKOTO TOKA.
. DIEKTPUYECKHUI TOK B KUJKOCTH.
. ['a30BbIi1 pa3ps.
. 3MepeHne cuiibl TOKa aMIeEPMETPOM.
. I3MepeHne 371eKTpUIEeCKOTr0 HANPSKEHUS BOJIBTMETPOM.
. Peocrar n marazuH cCOnpOTUBIICHUM.
. B3anmoseiicTBrEe MOCTOSSHHBIX MarHUTOB.

. MOIIGJII/IPOB&HI/IC HCBO3MOXXHOCTH pa3JACICHHUA ITOJOCOB MarouTa.
Onepatop 340 000 "Komnaxus "TeH3op"
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17.
18.
19.
20.
21.
22.
23.
24.

25.

MoaenupoBaHre MAarHUTHBIX MOJIEN MOCTOSIHHBIX MAarHUTOB.

OnbIT DpcTena.

MarauTHoO€E MoJje ToKa. DJIEKTPOMArHUT.

JlelicTBHE€ MAarHUTHOTO TOJISI HA MPOBOJAHUK C TOKOM.

DJIEKTPOABUTATENH ITIOCTOSHHOTO TOKA.

UccnenoBanue siBICHUA 3JIEKTPOMArHUTHON MHIYKIIHAH.

OmneiTel @apanes.

3aBUCMMOCTh HAIIPaBJIICHUS HWHAYKIHOHHOTO TOKAa OT YCIOBUH €T0
BO3HUKHOBEHHS.

DJIEKTPOreHEePaTOp MOCTOSTHHOTO TOKA.

Jlabopamopnuie padbomost u onvimot.

1.

o v kW

10.
11.

12.

13.

14.

15.

16.

OnpiTel 1O HAOMIOACHHWIO JIEKTPU3AIMUA TeN HWHAYKIHEH U TpH
COIPUKOCHOBEHUH.

UccnenoBanre AEMCTBUS SJIEKTPUYECKOTO IOJSI HA MPOBOJHUKH U
TVDIIEKTPHUKH.

COopka u npoBepka pabOThI AIEKTPUUECKON L€ MOCTOSIHHOTO TOKA.
W3mepenue u peryIupoBaHue CUiIbl TOKA.

N3mepenune u peryaupoBaHie HANPsKEHUS.

HccnenoBanre 3aBUCUMOCTH CHUJIBI TOKA, MAYIIETO 4Y€pe3 pE3UCTOp, OT
COTIPOTHUBIICHUS PE3UCTOPA U HAMPSHKEHUS HA PE3UCTOPE.

OnbITHI, JI€MOHCTPUPYIOIINE 3aBHCUMOCTb 3IIEKTPUUECKOTO
COMPOTHUBJICHUSI TPOBOJHUKA OT €ro JUIMHBI, IUIOMIAJA MONEPEYHOTO
CEUeHHs U MaTepuaa.

[IpoBepka mpaBuia CIOXKEHHUS HAMNPSHKEHUH TPU TMOCIET0BATEIHHOM
COEIMHEHHH JIBYX PE3UCTOPOB.

[IpoBepka mpaBuia AJis CHJIBI TOKa MPHU MNapaIeIbHOM COEIUHEHUU
PE3UCTOPOB.

Onpenenenue pabOThI JIEKTPUUECKOr0 TOKA, HIAYIIETO Yepe3 PEe3UCTOP.
OmnpeneneHre MOUIHOCTH — 3JEKTPUYECKOTO TOKA, BBIIEISEMOM Ha
pe3ucrope.

HccnenoBanre 3aBUCUMOCTH CHIIBI TOKA, WAYIIETO Yepe3 JaMIOYKy, OT
HaIpsKEHMS HA HEW.

Onpenenenue KIIJ[ HarpeBaTens.

WccnenoBanrie MarHUTHOTO B3aMMOJICUCTBHS TTOCTOSIHHBIX MarHUTOB.
W3yyenne MarHWUTHOTO TIOJISI  TOCTOSIHHBIX ~ MAarHWTOB TIPH  HX
O0OBEMHEHUY U PA3/ACIICHUH.

HccnenoBanue qeiCTBUS 3JEKTPUUECKOrO TOKa HA MAarHUTHYIO CTPEJIKY.
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17. ONBITHI, JIEMOHCTPHUPYIOIIHE 3aBUCHUMOCTh CHJIbI B3aUMOJIECHCTBUS
KAaTyIIKM C TOKOM WM MarHuTa OT CHJIbl TOKa W HalpaBJEHUS TOKa B
KaTyIIKe.

18. M3yueHue nercTBrsS MAarHUTHOTO TOJIs HA TPOBOJHUK C TOKOM.

19. KoHcTpynpoBanue u nu3ydeHue padoThl AIEKTPOIBUTATEINS.

20. 3mepenune KIIJ] anexkTpoaBuraTeIbHOM YCTaHOBKH.

21. OnbBITBl IO HCCIEAOBAHUIO SIBJICHUS DBJIECKTPOMATHUTHOM WMHIAYKIIMU:
WCCIICIOBAHUE W3MEHEHWW 3HAYEHHS W HANPABJICHHUS HWHIYKIIMOHHOTO

TOKA.
9 KUIIACC

MexaHn4eckue siBJCHUSA.

Mexanuyeckoe JBUXKeHHME. MarepuanbHas Touka. CucTtemMa OTCUéTa.
OTHOCUTENBHOCTh MEXaHMYECKOTO JABWKEHHsS. PaBHOMEpHOE NpsIMOJIMHENHOE
nBrxeHue. HepaBHOMeEpHOE mpsiMoJIMHENHOE ABMKeHHE. CpenHsass 1 MTHOBEHHAs
CKOPOCTB TeJa TP HEPABHOMEPHOM JBHKCHUH.

VYckopenue. PaBHOyckopeHHOe mpsiMoiimHeiiHoe JBukeHue. CBoOogHOE
nageHue. OnbIThl ['anues.

PaBHOMepHOE ABMXKEHUE MO OKPYKHOCTH. Ilepumon u yvacrota oOpamieHus.
JIuHeiHas u yrioBasi CKOpOCTH. LIeHTpOoCTpeMUTENBHOE YCKOPEHHUE.

ITepBeiit 3akoH HproToHa. Bropoi 3akoH HeroroHa. Tperuii 3akoH HeroToHa.
[IpyHLIMT CynIepIO3UIUHU CHJL.

Cuna ynpyroctu. 3akoH ['yka. Cuna TpeHus: CHiia TPEHUS CKOJIbKEHUS, CUila
TPEHUS MOKOS, APYTHUE BUJIBI TPEHUSI.

Cuna TsKECTH U 3aKOH BCEMHUPHOIO TATOTEHUS. Y CKOpeHHE CBOOOIHOTO
naneHud. J[Bmxkenue rmuaner Bokpyr ComHua. IlepBas kocMmuueckas CKOPOCTb.
HesecomocTs u neperpysku.

PaBHOBecue marepuanbHOi Touku. AOcomoTHO TBEpAOE Teno. PaBHOBecue
TBEPJIOTO TeJIAa C 3aKPEIJIEHHOM OChIO BpalieHusi. MomeHT cuiibl. LIeHTp TsxecTH.

Nmnynbec Tena. M3meneHne mMmyinbca. UMmynbe cuibl. 3aKOH COXPAaHEHUS
MMITyJibca. PeakTUBHOE NBUKEHHE.

Mexanndeckass pabota W MOIIHOCTb. PaGoTa cHIl TSXKECTH, YIPYTOCTH,
TpeHusi. CBs3b dHepruu u pabotsl. [loTeHIMambHas SHEPTHUS TeNa, MOAHATOTO HaJ
NOBEPXHOCTBIO 3eMJIU. [loTeHIMabHAs SHEPTHS CKATOM NpyKUHbL. KuHeTnyeckas
sHeprus. TeopemMa O KMHETMYECKOM DHEPIMM. 3aKOH COXPAHEHHSI MEXAHUYECKOU
DHEPIUH.

Hemoncmpauuu.

1. HabGmrogeHne MeXaHUYECKOTO JBUKEHUS TeJla OTHOCUTEIBHO Pa3HBIX TEl

OTCYETA.
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8.
9.

10.
11.
12.
13.
14.
15.
16.

CpaBHeHue TyTed W TPACKTOPUW IBUKEHHS OJHOTO M TOrO XK€ Tesa
OTHOCHUTEJIBHO Pa3HbIX TEJl OTCYETA.

N3mepeHne cKkOpOCTH U YCKOPEHHUS IPSIMOJIMHENHOTO IBHXKECHUSL.
HccnenoBanne npu3HakoOB PaBHOYCKOPEHHOIO IBUKEHUS.

Habmroienue nBu>keHus Tena no OKpyKHOCTH.

Hab6mronenne MmexaHMuecKuX sIBIICHUM, TPOUCXOISIINUX B CUCTEME OTCUETA
«Temexkka» mnpu €€ PaBHOMEPHOM H©  YCKOPEHHOM  JIBHXKECHHUU
OTHOCUTENBHO KaOMHETA (PU3MKHU.

3aBUCUMOCTb YCKOPEHUS Tejla OT MaccChl Tejla M JEHUCTBYIOIIEH Ha HErO
CHJIBL.

HaGnronenue paBeHcTBa CUII IPU B3aUMOJICHCTBUH TETI.

N3meHenue Beca Tea Mpu yCKOPEHHOM JBHKECHUH.

IIepenaua umiyJsibca mpu B3aUMOJACHCTBUU TEIL.

[IpeoOpa3zoBaHus SHEPTUH MPU B3aUMOICUCTBUU TEJl.

CoxpaHeHre UMITyJIbca IPHU HEYTIPYTOM B3aUMOJCHCTBUH.

CoxpaHeHHe UMITyJIbCa IPHU a0COJIFOTHO YIPYTOM B3aUMOJECHCTBUU.
Habmtoienue peakTUBHOTO ABMXKECHUS.

CoxpaHeHre MEXaHUYECKON IHEPTUU MTPU CBOOOIHOM IaJICHUU.
CoxpaHeHre MEXaHUYECKOM SHEPIUU NIPU JBUKEHHUH TeNA MO/ IEHCTBUEM
MPY>KUHBI.

Jlabopamopnuie pabomot u onvimot.

1.

KoHcTpynpoBanue TpakTa JUisi pa3roHa W JalIbHEUINEro paBHOMEPHOTO
JIBIDKCHUS TIApUKA UITH TEICHKKHU.

Onpenenenue cCpeaHeil CKOPOCTH CKOJIBKEHHS OpyCKa WU JBUKEHUS
IapyKa MO HAaKJIOHHOU IUTIOCKOCTH.

Onpenenenue yCKOpPeHHUs Tejla MNpPU PABHOYCKOPEHHOM JIBJKEHHUU T10
HAKJIOHHOM IUIOCKOCTH.

UccnenoBanrie 3aBUCUMOCTH IMyTH OT BPEMEHU IPU PaBHOYCKOPEHHOM
JIBM)KEHUM 0€3 Ha4albHOM CKOPOCTH.

[IpoBepka TUMOTE3bl: €CIM TMpPU PABHOYCKOPEHHOM JIBIDKEHUM Oe€3
HayaJbHONW CKOPOCTH IyTH OTHOCSTCA Kak psii HEYETHBIX YHCEN, TO
COOTBETCTBYIOIINE IPOMEKYTKH BPEMEHH OJIMHAKOBHI.

UccnenoBanre 3aBUCHUMOCTH CUJIBI TPEHUS CKOJBXKEHHUS OT CHJIbI
HOPMAJILHOTO JABJICHHUS.

Omnpenenenue ko3P uiirieHTa TPEHUS CKOJIbXKECHUS.

Onpenenenne KECTKOCTU NPYKUHBI.

Onpenenenne pabOThl CUJIBI TPEHHS MPU PABHOMEPHOM JBUKEHUH Tela
10 TOPU30HTAIILHON TOBEPXHOCTH.
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10. Onpenenenne pabOTBl CHJIBI  YNPYrocTH TMpH TOABEME TIpy3a C
UCIOJIb30BaHUEM HETIOABM)KHOT'O U MOJABUKHOTO OJIOKOB.
11. I3ydyeHune 3aKk0Ha COXpaHEHUS SHEPTUH.
MexaHu4eckue KoJ1e0aHus U BOJIHBI.

KonebatenbHoe aBmxeHrne. OCHOBHBIE XapaKTEPUCTUKH KOJICOaHUI: TIEPUO/,
4acToTa, aMIUITya. MareMaTH4eCcKuil U NpPYKUHHBIA MasATHUKU. [IpeBpaiuenue
SHEPrUU MpH KOJIeOATETHLHOM JIBUKEHUU.

3aryxaromue — koneOaHus.  BeiHyxkzaeHHble — KojeOaHus.  Pe3oHaHc.
Mexanuyeckue BosiHBI. (CBoiicTBa MeXaHMYeCKuX BOJH. IIpomonsHble U
nonepeyHble  BOJIHBL. JUIMHA BOJHBI M CKOPOCTh €€  pPAacIpOCTPaHEHMUS.
Mexanunyeckue BOJIHBI B TBEPIOM TeEJIE€, CEUCMUYECKUE BOJIHBL.

3ByK. I'poMKOCTh 3ByKa M BblcOTa TOHA. OTpaxeHue 3Byka. MHppa3Byk u

YIBTPa3BYK.
Jemoncmpayuu.
1. HaOmronenue xoijeOaHUM Ten IO IEWCTBUEM CHIBI TIKECTU U CHIIBI
YIPYTOCTH.
2. HaGnronenue xonebanuii rpy3a Ha HUTU U HA TIPYKUHE.
3. HaOmronenue BbIHYKIEHHBIX KOJIEOaHUI U pe30HaHCcA.
4. PacmpocTpaHeHHE IPOJOJIBHBIX U ITONIEPEUYHBIX BOJTH (Ha MOJICIH).
5. HaGmromeHnne 3aBUCUMOCTH BBICOTHI 3ByKa OT YaCTOTHI.
6. AKyCTHUYECKUI PE30HAHC.

Jlabopamopnuie padbomout u onvimot.
1. OmpeneneHue 4YacTOThl M MepUoJa KoJeOaHWW MaTeMaTHYeCKOro
MasiITHUKA.
2. OmnpenesieHHe YacTOTHI U NIepUoAa KOJIeOaHU MPYKMHHOTO MasTHUKA.
3. HccnenoBanue 3aBUCUMOCTHU TMEepHOJia KOJIeOaHU MOABEIIEHHOTO K HUTH
rpy3a OT IAJUHBI HUTH.
4. HccnenoBaHue 3aBUCMMOCTU NIEPHOIA KOJIeOaHUM MPYKUHHOTO MasSTHUKA
OT MaccChl Ipy3a.
5. IIpoBepka HE3aBHUCHUMOCTH TepHojJia KoieOaHuil rpy3a, MOJABEIICHHOTO K
HUTH, OT MacChl Ipy3a.
6. OmbIThl, JAEMOHCTPUPYIOIIME  3aBUCHUMOCTh IepuoAa  KojeOaHHid
MPY>KUHHOTO MasiTHUKA OT MacChl Ipy3a U KECTKOCTU MPYKUHBI.
7. W3mepeHue yckopeHus cBOOOIHOTO MaJeHUSI.
DJIEKTPOMATHUTHOE M0JI€ U 3JIEKTPOMATHUTHbIE BOJIHBI.
OJEKTPOMATHUTHOE  TOJIE.  OJJNEKTPOMAarHuTHble  BOJHBL.  (CBOMCTBa
ANEKTPOMArHuTHbIX BOJH. lllkana »ieKTpoMarHuTHBIX BOJH. lcnonb3oBaHue
ANEKTPOMArHUTHBIX BOJIH JJI1 COTOBOM CBSI3U.
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OnekTpoMarHuTHas npupoga ceta. CkopocTh cBeTa. BoIHOBBIE CBOMCTBa
CBETA.

Jemoncmpayuu.

1. CBOMCTBa 3JIEKTPOMAarHUTHBIX BOJIH.

2. BonHOBBIE CBOMCTBA CBETA.

Jlabopamopnuie padbomout u onvimot.

1. W3ydeHue CBOMNCTB AJEKTPOMArHUTHBIX BOJIH C MOMOIIBbK MOOWIIBHOTO

tenedona.
CeeToBblIe SIBJICHHS.

JlyueBas  mogmenp  ceera.  Mcrounuku — ceera.  IIpsAmonmHerHoe
pactpocTtpanenue ceera. 3atMeHus: Connna u Jlynsl. Otpaxenue ceera. [limockoe
3epKaJI0. 3aKOH OTPAXKEHUSI CBETA.

[Ipenomnenue cBera. 3akoH MpenomieHus cBera. [lonHoe BHYyTpeHHee
OTpaxkeHHe cBeTa. VIcrmonb30BaHME TMOJHOIO BHYTPEHHETO OTPaKEHUS B
ONTUYECKUX CBETOBOJIAX.

JIunza. Xon mayueir B JnuH3e. OnTuueckass cucrema (QoToanmnapara,
MHKpOCKONIa M Tejeckoma. ['71a3 kak onTuyeckas cucTeMa. biaum3opykocTe u
NATbHO30PKOCTb.

Paznoxenne Oenoro cBera B chnektp. OmnbiTel HpetoToHa. CroxeHue
CIIEKTPAJIbHBIX 1IBETOB. J{ucnepcus ceera.

Hemoncmpauuu.

[IpssMOnMHEIHOE paclpOCTPaHEHUE CBETA.

OTtpaxeHue cBeTa.

[Tonydenne n300pakeHUM B MIOCKOM, BOTHYTOM U BBIITYKJIOM 3€pKaiax.

[Ipenomiienue cBera.

OnrTuyeckuii CBETOBO/I.

Xon yuel B coOuparole JInH3e.

XO0J Ty4der B pacCEeUBAIOIIEH JIMH3E.

[Tomyyenune n300pakeHUi ¢ TOMOIIBIO JTUH3.

[Tpuniun aevictBus ¢oToamnmapara, MUKpPOCKONA U TEJIECKOIIA.

10. Mopenb riasa.

11. Paznoxxenue 6enoro cBera B CIEKTP.

12. [Tonydenue 6enoro cBeTa Mpu CI0KEHUU CBETA PAa3HBIX LIBETOB.

Jlabopamopnuie padbomout u onvimet.

1. HccnemoBanue 3aBUCHUMOCTH yIJIa OTPAXKEHUS CBETOBOTO Jyda OT yIJja
naJICHuUs.

2. W3yuenune xapakTepuUCTUK U300paKeHUs MIPEAMETA B TNIOCKOM 3epKalie.

3. HccnepoBaHue 3aBUCHMOCTH yIJIa MPEJIOMIJIEHUSI CBETOBOIO Jiy4ya OT yTIJia
MaJICHUS] Ha TPAHULE «BO3IyX—CTEKIION.

© 0 N O VA WwN e
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4. TlomydeHnue 300paKeHHM C TOMOIIBIO COOMPAIOIIEH JIMH3BI.
Omnpenenenue (HOKyCHOTO PACCTOSHUS U ONTUYECKOM CHIIBI coOMparomei
JIUH3BI.

6. OmNbITHI IO Pa3JI0KEHUIO OEJIOro CBETa B CHEKTP.

7. ONBITHI MO BOCTPUSATHIO LIBETA MPEAMETOB MPH UX HAOIIOACHUU Yepe3
[[BETOBBIE (PMIIBTPHI.

KBanTtoBbIe fiBJICHUS.

Omneitel Pe3epdpopna u minanerapHas Mojenb atoma. Mogens atoma bopa.
Hcnyckanue u normouieHre ceera aroMoM. KBaHTel. JIMHEeWYaTbie CIEKTPHI.

PanunoaktuBHOCTh. Anbda, OeTa- U ramma-uznydeHus. CTpoeHre aTOMHOTO
anpa. HyxioHHas wmoxaens aroMmHoro sapa. MWsorombsl.  PagunoakTuBHBIE
npespamienus. [lepuon nmomypacnana aTOMHBIX sSI€ED.

SnepHble peakuuu. 3aKOHbI COXPAHEHUsS 3apsAJO0BOrO MU MacCOBOTO YHCEI.
DOHeprus CBsI3M aTOMHBIX sAnep. CBsA3b Macchl U dHEpPruM. Peakiuu cuHTe3a U
nenenus anep. Mcrounuku saeprun ConHIa u 3BE3 .

Snepnas sHepreruka. JleMCTBHS pPaguOaKTHBHBIX HW3JIIyYEHHW HaA >KUBBIE
OpraHU3MBbl.

Jemoncmpayuu.

1. CnexTpbl U3Ty4YEeHHS U MOTJIONICHUS.

2. CHexTpsbl pa3au4HbIX T'a30B.

3. CoekTp BoAOpOAA.

4. HabmroneHnue TpekoB B kamepe BuibcoHa.

5. Pabota cuéTunka HOHU3UPYIOLIUX U3ITYyUYEHUH.

6. Perucrpanus uzmydeHusi NpUpPOJIHBIX MUHEPAJIOB U MPOAYKTOB.

Jlabopamophuie pabomot u onvimol.

1. HabGnrogeHue CrUIONIHBIX U JIMHEWYATHIX CIIEKTPOB U3ITYUECHHUS.

2. HccnenoBaHue TpPEKOB: M3MEPEHHE JHEPTHM YacCTULBI IO TOPMO3HOMY

nyTH (1o ¢poTtorpadusm).

3. W3mepenue paanoakTuBHOTO (oHAa.

IToBTOPHUTEIHLHO-00001IAO NI MOTYJIb.

[ToBTOpUTENHHO-0000IAIOIINKA MOAYJIb IPEIHA3HAUYEH JJIsi CUCTEMAaTU3ALNU
u  0000IIeHUsT TMPEIMETHOTrO  COAEpXKaHUS UM ONbITa  JEATEIbHOCTH,
NpUOOPETEHHOTO MPU U3YUYEHUHU BCETO Kypca (DU3MKH, a TaKkKe JJIs MOATOTOBKH K
OCHOBHOMY TOCYJapCTBEHHOMY »9K3aMeHy 10 ¢Gu3uke I 00ydarouumxcs,
BBIOPABILIKX ATOT yUYEOHBIN MpeaMeT.

[Ipy u3y4eHUH AAHHOTO MOJIYJIA PEaTUu3ylOTCd U CUCTEMATH3UPYIOTCS BUJBI
JeSITENbHOCTH, HA OCHOBE KOTOPBIX 00€CIEeUNBAETCS TOCTHKEHUE MPEIMETHBIX U
METANpeIMETHBIX  IJIAHUPYEMbIX  PE3yJlbTaTOB  00y4YeHUs, (QopMuUpyeTcs

CCTCCTBCHHOHAY4YHasA I'PaMOTHOCTL: OCBOCHHC HAYYHLIX MCTOJ0B HMCCICIAOBAHMNA
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SBJICHUM TPUPOABI M TEXHUKH, OBIAJCHUE YMEHUSMHU OOBSCHATH (HU3MUECKUE
ABJICHUSI, TPUMEHSS TMOJYy4YEHHbIE 3HAHWs, pelmarh 3ajJadyd, B TOM YHCIE
Ka4€CTBEHHBIC U SKCIIEPUMEHTAIbHBIC.

[IpuHIMNIIMANBHO AESATEIBHOCTHBIM XapakTep JAHHOTO pas3jiefia peaanu3yeTcs
32 CY4€T TOro, 4Yro OOydYarImuecs BBIIONHIIOT 3aJaHusl, B KOTOPBIX UM
peaiaraeTcs:

Ha OCHOBE IIOJYYECHHBIX 3HAHUM pacro3HaBaTh M HAy4YHO OOBICHATH
(uznyeckue SBICHUS B OKPY Karolel MPUPO/I€ U MOBCEAHEBHON KU3HU;

MCITIOJIb30BaTh HAYYHBIE METOJIBI UCCIEOBaHUS (PU3UUECKUX SIBJICHUH, B TOM
YUCJIE AJI POBEPKU TUIOTE3 U MOIYUYEHHS TEOPETHUECKUX BBIBOJIOB;

OOBSCHATh HayYHbIE OCHOBBI Han0oJiee Ba)KHBIX JOCTH)KCHUN COBPEMEHHBIX
TEXHOJIOTUH, HAIPUMEP, MPAKTUYECKOTO UCIIOIB30BAHUS PA3IUYHBIX UCTOYHUKOB
SHEPrMHM HA OCHOBE 3aKOHA MPEBPALLCHUS U COXPAHEHUS BCEX M3BECTHBIX BUJOB
SHEPIUM.

Kaxnas wu3 TeM [JaHHOTO MOAYJd BKIIOYAET HAKCIEPUMEHTAIbHOE
uccienoBaHne 0000Iaronero xapakrepa. Moayiap 3aBepliaeTcsl MPOBEACHUEM
JTMATrHOCTUYECKOM M OLIEHOYHOM pabOThI 32 KypC OCHOBHOTO 0011ero 00pa3oBaHUsl.
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IINIAHUPYEMBIE PE3YJIbTATBI OCBOEHMSA ITPOI'PAMMBI 110
OU3UKE HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

N3yuyenue (u3MKM HA ypOBHE OCHOBHOI'O OOIIEro 0Opa3oBaHUsl HAIIPaBJIEHO

Ha JOCTHKEHHUE JIMYHOCTHBIX, METANIPEAMETHBIX U MPEAMETHBIX 00pa30BaTEIbHbIX
pE3yIbTaTOB.

B pesynbTaTe uzydyeHus pu3NKA Ha ypOBHE OCHOBHOT'O OOIIEro o0pa3oBaHus

y obydarorerocst OyayT copMupoBaHbI CIEAYIONINE JIMYHOCTHBIC PE3yIbTaThl B
4acTH:

1) mIaTpuOTHYECKOTO BOCIIMTAHMS:

- IPOSIBJICHUE MHTEPECa K UCTOPUU U COBPEMEHHOMY COCTOSIHUIO POCCHUMCKOU
du3nyecKoil HayKu;

- [ICHHOCTHOE OTHOIICHHE K JTOCTUKEHUSM POCCUMCKUX YUEHBIX-(DU3UKOB;

2) rpaskIaHCKOr0 U 1YXOBHO-HPABCTBEHHOI'0 BOCIIMTAHMS:

- TOTOBHOCTh K aKTUBHOMY YUYaCTHUIO B 0OCYKJICHUHU OOIIECTBEHHO 3HAYMMBIX U
ATUYECKUX MPOOJIEM, CBA3AHHBIX C MPAKTUYECKUM MPUMEHEHHEM JOCTHKEHUIN
busuky;

- OCO3HaHUE BaXHOCTH MOPAIbHO-3THUYECKUX IPUHLHUIIOB B JEATEIbHOCTH
YYEHOTO;

3) 3cTEeTHYECKOr0 BOCIIUTAHUSA:

- BOCTIPUATHE ICTETHMUECKHX KadecTB (PU3MYECKON HayKu: €€ TapMOHUYHOIO
IIOCTPOEHHUS], CTPOTOCTH, TOUHOCTH, TAKOHUYHOCTH;

4) HEHHOCTH HAYYHOI'0 IO3HAHMS:

- OCO3HAaHHWE IICHHOCTH (U3MUYECKOW HAYKHM KaK MOIITHOTO HWHCTPYMEHTA
IIO3HAHUSI MUPA, OCHOBBI PA3BUTHs TEXHOJIOTUM, BaXXHEHIIEH COCTAaBIAIOLIECH
KYJIBTYPBIL;

- pa3BUTHE Hay4YHOW JIOO03HATEIBHOCTH, HHTEpEca K HCCIEeA0BATENbCKON
NEeATEeNbHOCTH,

5) dopvupoBaHus  KYJbTYPbl 3I0POBbSI W  3MOIHMOHAJIBHOIO
0J1aronoJIyuuns:

- OCO3HaHWE IIEHHOCTUM Oe30macHoro oOpa3a XKU3HHM B COBPEMEHHOM
TEXHOJIOTUYECKOM MHpPE, BaXXHOCTH TMpaBWi O€30MacHOTO TOBEICHUS Ha
TpPaHCIIOPTE, HA JIOpOrax, C JJIEKTPUUECKUM U TEIJIOBBIM O0OPYJOBaHUEM B
JOMAITHUX YCIIOBHSIX;

- c(hOpMUPOBAHHOCTh HaBbIKa pedieKcuu, NpPU3HAHHE CBOETO IpaBa Ha
OIIMOKY M TaKOTO K€ MpaBa y Ipyroro 4eiaoBeKa;

6) Tpy10BOI0 BOCTIMTAHMS:

- aKTUBHOE Yy4yacTH€ B PEIICHUHM MNPaKTHYECKUX 3a7ad (B paMKaxX CEMbH,
o0pa3oBaTeNbHONl  OpraHM3aluu, Tropoja, Kpas) TEXHOJOTHUYECKOW U
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COITMAJILHON HAIPABIICHHOCTH, TPEOYIOMMX B TOM YHCIE H (PU3HUISCKUX
3HaHUM;

e - HHTEPEC K MPaKTUUECKOMY U3ydeHUI0 nMpodeccuit, CBSI3aHHBIX C (PU3UKOI;

e 7)3K0JOrH4e€CKOro BOCIIMTAHUNA:

e - OpHCHTAlUSI Ha IpPUMEHCHHE (U3MYCCKHX 3HAHWUW I pEIIeHUs 3a7ad B
obslacTi OKpy’Karolel Cpeapl, IUIAHUPOBAHUS TIOCTYIIKOB M OIEHKH HX
BO3MOJKHBIX TTOCJIEACTBUN JIJIsi OKPYKAIOIIEH CPe/Ibl;

e - OCO3HaHME IIOOATHLHOIO XapakTepa HKOJOTHUECKUX MpOOIeM M MyTel ux

pelieHus;

e 8) aganTanMM K HM3MEHAKIIMMCH YCJIOBHAIM COUHUAJBHOW M NPHUPOAHOI
cpeabl:

e - TOTPeOHOCTH BO B3aUMOJEHCTBUM MPU BBINOTHEHUU HUCCIACTOBAHUM U
POEKTOB (hM3UYECKOM HAMPABICHHOCTH, OTKPBITOCTH OIBITY W 3HAHUSIM
IPYTUX;

e - TIOBBIIICHHWE YpPOBHS CBOEH KOMIIETEHTHOCTH 4Yepe3 IPaKTHUUYECKYIO
NEeATEeNbHOCTD;

e - MOTPEeOHOCTH B (POPMUPOBAHUYU HOBBIX 3HAHUM, B TOM Yuciie (POpMyIUpPOBAThH
UJeH, TIOHATHSA, TUTIOTE3bI O GU3HUUECKUX 0OBEKTaX U SBJICHUSIX;

e - OCO3HaHUE Je(HUIIMTOB COOCTBEHHBIX 3HAHWUU U KOMIIETEHTHOCTEH B 00JacTH
bu3uKy;

e - IUIAHUPOBAHHUE CBOETO pA3BUTUS B MPUOOPETEHHWH HOBBIX (PUIUIECKUX
3HaAHUM;

e - CTPEMIICHHE aHAIM3UPOBATH M BBIABIISATH B3aHMOCBS3U ITPUPOIBI, OOIIECTBA U
SKOHOMUKH, B TOM YHCJIE C UCTIOJIb30BaHNEM (U3HUCCKUX 3HAHUM;

e - OIEHKA CBOMX JCUCTBUI C Y4YETOM BIUSHHUSA Ha OKPYKAIOIIYIO CpEIy,
BO3MOXHBIX TJIOOAIBHBIX MMOCIEACTBHIA.

METANIPEIMETHBIE PE3YJIBTATBI

B pesynbraTte ocBoeHHS mporpamMmbl 10 (H3WKe HAa YPOBHE OCHOBHOT'O
oO1mrero oopa3oBanus y o0ydaromierocsi OyayT copMUpPOBaHBI MeTaNpeIMeTHbIe
Pe3yJabTaThl, BKIIOYAIOIIUC TO3HABATEIbHBIC YHUBEPCAIBbHBIC YUCOHbIC ICHCTBU,
KOMMYHHKATHBHBIC  YHUBEPCAJIbHBIC  Y4YCOHBIC  JICWCTBUS,  PETYJISTHBHBIC
YHUBEpPCAIbHBIC yUCOHBIC JCHCTBHSI.

Ilo3naBare/ibHBbIC YHUBEPCAJIbHbIC YUeOHbIE 1eiiCTBUA

Bba3oBble JjornuecKue 1eCTBUSA:
e BBISBIAT U XapaKTEpU30BaTh CYIICCTBEHHBIC TMPU3HAKK OOBEKTOB

(s1BNIEHUI);
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yCTaHABJIMBATh CYNIECTBEHHBIN MPHU3HAK KJIacCU(PUKAIIUNA, OCHOBAHHMS TS
0000IIIeHNS U CpaBHEHUS,

BBISIBJISATH 3aKOHOMEPHOCTH U TIPOTUBOPEYHS B pacCMaTPpUBAEMBIX (DaKTax,
JTAHHBIX ¥ HAOIOICHUSIX, OTHOCAIIUXCS K (DU3UIECKUM SBIICHUSM;
BBISIBIISITh TIPUYMHHO-CIIC/ICTBEHHBIE CBSI3M TPU HU3YyYECHUU (U3HUECKUX
SIBIICHUH W MPOIIECCOB, JIENAaTh BBIBOJBI C MCIIOJIb30BAHUEM JCTyKTUBHBIX
Y WHIYKTUBHBIX YMO3aKIIOUEHUH, BBIIBUTATh THUIIOTE3bI O B3aMMOCBS3SIX
(bU3UYECKUX BEJIINYUH,;

CaMOCTOATENLHO BBIOMPATh CMOCOO perieHus: y4eOHOW (u3HUecKon
3amaun (CpaBHEHHE HECKOJIbKMX BAapUAHTOB pEIIeHHs, BHIOOp HamOoiee
MOIXOJISIIIIETO ¢ YIETOM CaMOCTOSITEIIBHO BBIJICIICHHBIX KPUTEPUCB).

ba3oBble ucciieoBare/bCKue e CTBUA:

MCITI0JIB30BaTh BOIPOCHI KaK UCCIEA0BATEIbCKUII HHCTPYMEHT NTO3HAHUS;
MIPOBOJIUTH 10 CAMOCTOSITEIBHO COCTABIIEHHOMY ITUIAHY OMBIT, HECIOXKHBIN
(GU3MYECKUIl JKCIIEPUMEHT, HEOONbIIOE UCCIEeI0BaHUE (PUINYECKOTO
ABJICHUS,

OLICHWBAaTh HAa TPUMEHUMOCTb M  JOCTOBEPHOCTb HH(OPMAIHIO,
MOJIYYEHHYIO B XOJI€ UCCIIEIOBAHUS UITU IKCIIEPUMEHTA;

CaMOCTOSITeIbHO (OPMYJIUPOBATH OOOOIIEHHS M BBIBOJBI MO pe3yJibTaTam
MPOBENEHHOTO HAOIIOEHUS, OIbITA, UCCIIEIOBAHUS;

IPOrHO3UPOBATh BO3MOXKHOE  JalbHEWIee pa3BUTHE  (PUINUECKUX
MPOLIECCOB, a TAKXKE BBIIBUTATh MPEANOI0KEHUS 00 UX PA3BUTHH B HOBBIX
YCIOBHSIX U KOHTEKCTaX.

Pabora ¢ nunpopmanueii:

MPUMEHSTh Pa3IUYHBIC METO/bI, MHCTPYMEHTHI U 3alpOChl MPU MOUCKE U
orOope WHPOpPMAIMU WIH JAaHHBIX C yYETOM TPEIOKCHHON ydueOHON
dbuzndecko 3aaauu;

aHAM3UPOBATh, CHCTEMATH3UPOBATh M MHTEPIPETHPOBATH WH(OpPMAITHIO
Pa3TUYHBIX BUIOB U (JOPM MIPEICTABIICHNUS,

CaMOCTOSITENILHO ~ BHIOMpaTh ONTHMANbHYI (opMy mpeacTaBiIeHUs
uHQOpMAIMM W WUTFOCTPUPOBATH peIlacMble 3a7a4d  HECIOKHBIMH
CXeMaMH, TharpaMMamMu, HHOU rpauKoi U MX KOMOWHAITASIMH.

KoMMyHUKaTHBHBIE YHHMBEpPCAJIbHbIE Y4eOHbIE 1eCTBHS:

B X0j¢ OOCYXJCHHMS Y4eOHOro maTepualia, pe3yiabTaToB JabOpaTOPHBIX
paboT M IPOEKTOB 337aBaTh BOMPOCHI IO CYIIECTBY 00CYKIAEMOUN TEMBI U
BBICKA3bIBaTh WJICH, HAIICJICHHBIC HAa pENICHUE 3aJaddl M TOJJAep’KaHue
OJ1aro’Ke1aTeIbHOCTH OOIIEHNS;

COIOCTAaBJIATh CBOM CYXKICHHUS C CYXICHUSAMH JPYTUX Y4YaCTHUKOB

nauasora, 0OHapy>KUBaTh Pa3inyue U CXOJICTBO MO3UIIUIA;
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BBIPAXKATh CBOKO TOUYKY 3PEHUS B YCTHBIX U MUCbMEHHBIX TEKCTAX;
MyOJIUYHO MPECTABIATh PE3yIbTaThl BBIMOIHEHHOTO (DU3UYECKOTO OMBITA
(3KCIiepUMeHTa, UCCIIeI0BaHus, POCKTA);

MOHMMAaThb W  HWCHOOJIb30BaTh  MPEUMYIIECTBA  KOMAaHAHOM M
WHIUBUIYaIbHOW paboThl MpU PEHIEHWH KOHKPETHOM (HU3MUECKOM
poOJIeMBI;

MPUHUMATh LIEJIM COBMECTHOM NESTEIbHOCTH, OPraHU30BbIBATh JCHCTBUSA
no €€ JOCTHKEHHIO: PpACIPENeNsITh pOJNH, OOCYX AaThb IPOLECCHl U
pE3yNbTaThl COBMECTHOM paboThl, 0000111aTh MHEHUSI HECKOJIBKUX JIFOJICH;
BBITIOJIHATH CBOIO YacTh pabOThI, IOCTUTAsl KAYECTBEHHOTO pe3yJbTaTa 1Mo
CBOEMY HAIPABJICHUIO W KOOPJAUHUPYS CBOM JEUCTBUS C JPyTUMU
YJI€HaMU KOMaH/Ibl;

OIICHMBATh Ka4e€CTBO CBOETO BKJIaJa B OOMIMI MPOIYKT MO KPUTEPHUSIM,
CaMOCTOATENHHO C(HOPMYITUPOBAHHBIM YUaCTHUKAMU B3aHMOICHCTBHS.

PerJIﬂTI/IBHbIe YHUBEPCAJIBHBIC yqeﬁﬂme I[eﬁCTBPIH

CaMOOpFaHI/I3aHl/IH:

BBISIBIISITh TIPOOJIEMBI B JKU3HEHHBIX M yUYEOHBIX CUTYaIMsIX, TPEOYIOIINX
IUIS perieHus] GU3NISCKUX 3HAHUIA;

OpUEHTHUPOBAThCS B  PA3NMYHBIX MOAXOAAX TMPHUHATHUS  PEIICHUN
(vHIUBUAyaTbHOE, TIPUHATHE PEIICHWS B TPYIIE, MPUHATHAE PEIICHUN
Tpymmon);

CaMOCTOSITENTLHO COCTaBJISATh AITOPUTM PEIIeHUsT (GU3HUSCKON 3a1aun WITn
IUTaHa HMCCIEAOBAaHUSA C y4ETOM HMEIOLINXCA PECYpCOB M COOCTBEHHBIX
BO3MOYKHOCTEH, apryMEHTUPOBATh NIPEIJIaraéMble BApUAHTHI PEIICHUMH;
Jies1aTh BBIOOp M OpaTh OTBETCTBEHHOCTH 32 PEIICHHE.

CﬂMOKOHTpOJ’Ib, SMOIUOHAJIBHBIN HHTEJJIEKT:

JaBaTh aJICKBATHYIO OLICHKY CUTYalluH U IIpeyiaraTh IJIaH €€ U3MECHECHUS,
OOBSCHATH TPHUYMHBI  JOCTIDKCHHUS  (HEIOCTHKEHHUS) PE3yJIbTaTOB
JeSITENBHOCTH, JaBaTh OIICHKY MPUOOPETEHHOMY OIIBITY;

BHOCUTh KOPPEKTUBBI B JIEITEILHOCTh (B TOM YHMCJIE B XOJI BBINOJHEHUS
(U3UYECKOTO0  HCCIIEIOBAaHMS WJIM TPOEKTa) HA OCHOBE HOBBIX
OOCTOSITENILCTB, W3MCHUBIIMXCS CHUTYallMid, YCTAHOBJICHHBIX OIIMOOK,
BO3HUKIIUX TPYAHOCTEN;

OLIEHUBATh COOTBETCTBUE PE3YJIbTATA LIEJIN U YCIOBUSM;

CTaBUTh ce0sl Ha MECTO JPYroro 4ejoBeKa B XOJ€ CIOpa WK JUCKYCCUU
Ha HAYYHYIO TEMY, HOHUMATh MOTHUBBI, HAMEPEHUS U JIOTUKY JAPYTrOro;
MPU3HABATh CBOE MPABO Ha OMIMOKY MPHU pelieHn: GU3NIeCKuX 3a7a4d wWin
B YTBEPKACHUAX HA HAYYHBIE TEMbI U TAKOE IKE IPZBQ, BNV komnarms "Terzop"
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INPEAMETHBIE PE3YJ/IBTATDBI

K xonIy o0yueHus B 7 Kjacce rpeMETHbIE pe3ybTaThl HA 0a30BOM YPOBHE
JOJKHBI OTPAXKaTh C(POPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:

e WCIMOJH30BATh TOHATHS: (U3MYECKHE W  XUMHUYECKHE  SBJICHUS,
HaOJIOZICHUE, DKCIIEPUMEHT, MOJIeNb, TUIOTE3a, CAMHHIIBI (U3HUUYECKUX
BEJIMYMH, aTOM, MOJIEKYJia, arperaTHble COCTOSIHUSI BemiecTBa (TBEpIOE,
KUJKOE, Ta3000pa3HOE), MEXaHWYeCKOe JBIKEHHE (PaBHOMEPHOE,
HEpPaBHOMEPHOE, NPSIMOJIMHEWHOE), TPAEKTOPHUS, PABHOAEHCTBYIOIIAS
cuJa, nedopmarus (ympyras, IIaCTUYECKast), HEBECOMOCTb,
COOOIIAIOIINECS COCYbL;

e paznuuarh siBJeHus (Auddy3us, TEIIOBOE ABMIKEHHUE YaCTHI] BEIECTBA,
PaBHOMEpPHOE  JBWKCHHE, HEPABHOMEPHOE  JIBUKEHUE, HWHEpIUA,
B3aMMOJICHCTBUE TEJ, PABHOBECUE TBEPIBIX TEN C 3aKPEIUIEHHON OCHIO
BpalleHUs, Iepenada JaBJICHUS TBEPABIMUA TeJIaMH, >XUAKOCTAMH U
razamy, aTMocepHOe JaBJ€HUE, IUIaBaHUE TeJl, MPEeBpAILCHUS
MEXaHMYECKOI SHEpPruu) MO ONUCAHUIO UX XapaKTEPHBIX CBOWCTB U Ha
OCHOBE OIIBITOB, IEMOHCTPUPYIOIIUX JAHHOE (DU3HUECKOE SIBICHUE;

e pacmo3HaBaTh IMPOSIBICHHE HW3YYEHHBIX (PU3NYECKUX SBICHUN B
OKpYXalollleM MHpE, B TOM 4YHUCIe (PU3NYECKHE SIBICHUS B MPHUPOJE:
MPUMEpPBI JIBUKEHUS C Pa3IMYHBIMU CKOPOCTSIMH B KMBOM M HEXKHBOM
MpUPOJIE, NCUCTBUE CWJIbI TPEHUS B IMPUPOJE M TEXHUKE, BIIUSHUE
aTMOC(EpHOro JaBJICHUs Ha >KMBOM OpraHu3M, IJIaBaHUE pbIO, phluard B
TEJIe YeJIOBEKa, MPU 3TOM NEPEBOJIUTh MPAKTUUECKYIO 3aJauy B YUEOHYIO,
BBIJICIIATH CYIIIECTBEHHBIC CBOMCTBA (MPU3HAKN) GU3HUECKUX SBIICHUA;

e ONUCHIBATh U3YYCHHBIC CBOWCTBA TeN U (U3UUECKHUE SBICHUS, UCIOJIb3YSI
¢dusnyeckue BeNWYMHBI (Macca, 00BEM, IUIOTHOCTH BEIECTBA, BpEMs,
MyTh, CKOPOCTb, CPEAHSSI CKOPOCTh, CUJIa YIIPYTOCTH, CUJIa TSKECTH, BEC
Tena, CWJIa TpEeHUs, JAaBieHHe (TBEPAOro Tena, KUIAKOCTH, Trasa),
BBITAIIKMBAIOIIAS CHJIa, MEXaHWYeCcKas paboTa, MOIIHOCTb, IUICYO CHIIBI,
MOMEHT CWJIbl, KO3(GOUIMEHT TMOJE3HOr0 JCHCTBUS MEXaHU3MOB,
KUHETUYECKass W TMOTEHIMaIbHAs YHEPTUsi), MPU ONHCAHUU MPaBUIBLHO
TPaKkTOBaTh  (PU3MUECKUH  CMBICT  HWCIOJB3YyEeMBIX  BEIWYWH, UX
0003HAaYEHUsI W EIUHUIIBI (PU3NUYECKUX BEJIUYHMH, HAXOIUTh (OPMYJIbI,
CBSI3BIBAIONINE JAHHYIO (PU3UYECKYIO BEJIMUYMHY C JIPYTUMU BEJIMYMHAMU,
CTPOUTH TpaUKU U3yUEHHBIX 3aBUCUMOCTEN (PU3UYECKUX BEJIMUUH;

e XapakTepH30BaThb CBOICTBa Tes, (uU3MUecKHe SBICHUS M MPOLECCHI,
UCIIOJIb3Ys MpaBUiia CIOXKEHUs CUi (BIIOJb OJHOU MpsMON), 3akoH ['yka,
3akoH Ilackains, 3aKkoH ApXuMMe/a, IPaBUIO PaBHERECH S PRISALA.(QROKA),
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«30JI0TO€ TPABUJIO» MEXAHUKH, 3aKOH COXPAHEHUSI MEXaHHYECKOM
DHEPruu, MpPU ITOM JaBaTh CIOBECHYIO (OPMYJIUPOBKY 3aKOHa W
3aMUCHIBATh €70 MAaTEMATHYECKOE BhIPaKEHUE;

e OOBACHATH PU3UYECKUE SIBJIICHUS, MPOILECCHl U CBOWCTBA TEJI, B TOM YHCIIE
U B KOHTEKCTE CHUTyalluldi NPaKTUKOOPUEHTHPOBAHHOTO XapakTepa:
BBISIBJISITh TTPUUMHHO-CIIEJICTBEHHbBIE CBSA3H, CTPOUTH OOBsICHEHHE U3 1-2
JIOTUYECKUX II1aroB ¢ OMopoil Ha 1-2 M3y4YEeHHBIX CBOMCTBA (PU3UYECKUX
ABJICHUH, (PU3NYECKUX 3aKOHA WJIU 3aKOHOMEPHOCTH;

e pemath pacuy€THblE 3a7aud B 1—2 JEWCTBUS, HCHOJB3ys 3aKOHBl H
bopmyIbl, CBsI3bIBAIONIME (DU3UUYECKHME BEIMYMHBI: HA OCHOBE aHalIM3a
YCJIOBUS 33/1aud 3alUChIBATh KPATKOE YCIOBUE, MOACTABIATh (PU3MUECKUE
BEJIMYMHBI B (DOPMYJBI U MPOBOAUTH PACUETHI, HAXOAUTH CIPABOYHBIC
JTaHHBIC, HEOOXOAMMBIE JIJISl PEIICHUsSI 3a]]a4, OIEHUBATh PEATUCTUIHOCTD
MOJIy4YeHHOU (PU3NYECKOM BEIUUUHBI;

e pacmo3HaBaTh MPOOJIEMBI, KOTOpPbIE MOXXHO pPEUIUTh MpPU IOMOIIH
(bU3UYECKUX METO/IOB, B OMTMCAHUM UCCIIE0OBAHUS BBIICIATH IPOBEPSIEMOE
NpEeAnoyioxKeHne  (TUIOTe3y),  pa3iuyatb W UHTEPIPETUPOBATH
MOJIYYEHHBIA pe3yJbTaT, HaxXOJIWTh OIIMOKA B XOJie OIbITa, JesiaTh
BBIBO/IBI 110 €70 pe3yJibTaTaM;

e TMPOBOJUTH OMNBITHI MO HAOMIOACHUIO (PU3MUECKUX SIBIICHUM WIH
(bu3HUecKnX CBOMCTB TEN: dbopmMmynpoBaTh MpOBEPSIEMbIE
MPEANOI0KEHUS, COOMPATh YCTAHOBKY U3 MPEAIOKEHHOTO0 000pyA0BaHMUS,
3aMUCHIBATh X0/ OMbITa U (HOPMYITUPOBATH BHIBO/IHI;

e BBINOJHITH MpPSIMbIE HM3MEPEHUs] PACCTOSIHUSA, BPEMEHU, MAacChl Tela,
o0béMa, CHUIBI W TEMIEPaTypbl C WCHOJB30BAHHEM aHAJIOTOBBIX U
U@POBBIX MPUOOPOB, 3aMKCHIBATH IMOKa3aHUS TPUOOPOB C YUYETOM
3aJIaHHOM aOCOIIOTHOM MOTPEIIHOCTH U3MEPEHUI;

e TMPOBOJUTH UCCIEAOBAHNE 3aBUCUMOCTH OJIHOM (PU3HYECKON BEIMYUHBI OT
IPYroil C HCHOJIb30BAaHUEM TMPSAMBIX HU3MEPEHUN (3aBUCUMOCTH IyTH
PaBHOMEPHO JBIXKYIIErocs Tela OT BPEMEHU [BIKEHUS Tesa, CHIIbI
TPEHUS CKOJILKEHUS OT Beca TeJla, KauecTBa 00paOOTKHU MOBEPXHOCTEH Tell
Y HE3aBHCUMOCTH CHUJIbI TPEHUS OT IUIOMIAN COMNPUKOCHOBEHUS TEJI, CUIIbI
YOPYTOCTH OT YJUIMHEHHS MPY>KUHBI, BHITAIKUBAIOMIEH CHUIIBI OT 00bEMa
MOTPYKEHHON YacTH Tella M OT IUIOTHOCTH JKUJIKOCTH, €€ He3aBUCUMOCTHU
OT IJIOTHOCTH TeJa, OT TJIyOMHBI, HA KOTOPYIO MOTPY>KEHO TEJO, YCIOBUI
MJIaBaHUsSl TEJ, YCJIOBUN paBHOBECHUSI pblyara M OJIOKOB), y4acTBOBaThb B
IUITAHUPOBAHUM y4eOHOr0 HUCCIENOBaHUs, COOMpPATh YCTAHOBKY U
BBITIOJIHATh W3MEPEHUs, ClIeys MPEeUIOKEHHOMY IUIaHy, (UKCHUPOBATH

pe3yabTaThl MOJYYEHHOW 3aBUCHUMOCTH (PU3UUECKUX BEJIMYUH B BUJIE
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NOPEUIOKEHHBIX TaONull U TpaduKOB, JAeNaTh BBIBOABI MO pe3yJibTaTaM
UCCIIEIOBaHMUS;

NPOBOJNTH KOCBEHHBIE H3MEPEHHS (U3MUECKUX BEIWYHH (TUIOTHOCTH
BEIIECTBA JKUAKOCTH W TBEPAOTO TeJla, Cuia TPEHHS CKOJIBKECHHS,
JaBJIEHWE  BO3JyXa, BbITAJKMUBAIOIIAs CHJia, JeHcTByromas  Ha
HNOrpyKEHHOE B KMJIKOCTh TeNO, KOA(P(ULUUEHT MOJIE3HOTO JEHCTBUS
IOPOCTHIX MEXaHU3MOB), CJeAys TNPEUIOKCHHOW WHCTPYKIUH: TIpPHU
BBITIOJTHEHUH HW3MEPEHU cOoOMpaTh SKCIEPUMEHTAIBHYIO YCTAHOBKY U
BBIUMCIISTH 3HAUEHNE UCKOMOW BEJIMYMHBI,

coOJII0/1aTh MpaBUJIa TEXHUKU OE€30MaCHOCTH MU padoTe ¢ J1abOpPaTOPHBIM
000py1I0BaHUEM;

yKa3bIBaTh MPUHIUIBI ACUCTBUA MPHUOOPOB M TEXHUUYECKHUX YCTPOMNCTB:
BECHI, TEPMOMETpP, JIWHAMOMETpP, COOOIIAIIIHUecs COCyAbl, Oapomerp,
pblyar, HOJBUKHBINA U HETIOABM)KHBIN OJIOK, HAKJIOHHAS MJIOCKOCTH;
XapaKTepu30BaTh MPHUHIUIBI JEHCTBUS HW3YyYEHHBIX TNPUOOPOB U
TEXHMUYECKUX YCTPOWCTB C OMOpPOHl Ha WX OmucaHus (B TOM YHCIE:
MNOJUINITHUKY, YCTPOWCTBO BOJOIPOBOJAA, THUIAPABIMYECKUN Ipecc,
MaHOMETp, BBICOTOMEp, NOPIIHEBON HACOC, ApEOMETP), UCIIONb3YsI 3HAHUS
O CBOMCTBaxX (PpU3UYECKHUX SBJICHUM U HEOOXOJIMMBbIE (DPU3UUECKUE 3aKOHBI
Y 3aKOHOMEPHOCTH;

OPUBOJUTH  MpUMEpPbl  (HAXOAUTh  MHPOPMALMIO O  MpHUMEpax)
IPAKTUYECKOIO HCIOJb30BaHUS (PU3MUECKUX 3HAHUN B IOBCEAHEBHOM
KU3HU 151 o0ecrieueHrs 0€30MacHOCTH TpU 0OpallieHny ¢ mpudopamMu u
TEXHUYECKUMHU YyCTPOWCTBAMHU, COXPAHEHHUS 3JI0OPOBbS W COONIOACHUA
HOPM 3KOJIOTUYECKOTO TOBEJICHHSI B OKPY’KalollEel cpeie;

OCYIIECTBIATh OTOOp HCTOYHUKOB uH(popmauuu B VHTEepHeTe B
COOTBETCTBHH C 33JJaHHBIM TIOUCKOBBIM 3alPOCOM, HA OCHOBE MMEFOIIMXCS
3HaHUW © TYTEM CpPAaBHEHUS PA3IUYHBIX HCTOYHUKOB BBIACIATH
uHGOpMAIMIO, KOTOpas SIBISIETCS MNPOTHUBOPEUYHMBOM WM MOXET OBITh
HEI0CTOBEPHOI;

WCTIONIb30BaTh MPH BBHIMOJHEHUN YYEOHBIX 33JaHUl HAYYHO-TOMYJISIPHYIO
aUTEepaTypy (PHU3MYECKOrO  COAEpKAHHs, CIPAaBOYHBIE MaTEpPHAIIbI,
pecypcbl cetu MIHTepHeT, BiafeTh NpuéMamMi KOHCTIEKTUPOBAHUS TEKCTa,
npeobpazoBaHusl HHGOPMALIMU U3 OJTHOM 3HAKOBOW CUCTEMBI B APYTYIO;
CO3/1aBaTh COOCTBEHHBIE KPAaTKHE MHCHMEHHBIC U YCTHBIE COOOIICHHS Ha
OCHOBE 2—3 UCTOYHHKOB MH(pOpManuu (HU3MUECKOTO COAEPIKAaHUSA, B TOM
yucne MyOJUMYHO JeNaTh KpaTKue COOOLIeHHsI O pe3yibTaTax MPOEKTOB
WIK Y4YeOHBIX HCCIENOBAaHUM, IpPU O3TOM TIPAaMOTHO HCIOJb30BaTh
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M3YYCHHBIM TOHATHUHHBIA ammapar Kypca (HU3UKH, COMPOBOXKIATH
BBICTYIUIEHUE MTPE3CHTALUEN;

e TMpPU BBIMOJHEHUH YUYEOHBIX MPOCKTOB W HCCIEIOBAHUM pacHpenessiaTh
00SI3aHHOCTU B TPYIIIIE€ B COOTBETCTBUM C MOCTaBJICHHBIMU 3a/lauyaMH,
CIEOUTHh 3a BBINOJHEHWEM IUIAHA JEUCTBUM, AaJCKBAaTHO OLICHUBATH
COOCTBEHHBIM  BKJIaJ] B  JIEATEIBHOCTh  TIPYMIbI, BBICTPAUBATH
KOMMYHHMKATUBHOE B3aUMOJICUCTBUE, YUUTHIBASI MHEHUE OKPYKAIOIIUX.

K xoHiy 00yuenus B 8 kiiacce npeIMETHbIE pe3yJIbTaThl HA 0A30BOM YPOBHE

JIOJIKHBI OTPAXKaTh CPOPMUPOBAHHOCTH Y OOYHAIOIINXCS YMEHUM:

e HCIOJIB30BaTh MOHATHUS: Macca U pa3Mepbl MOJIEKYJI, TEIJIOBOE ABUKECHUE
aTOMOB M MOJIEKYJI, arpEraTHbIE COCTOSIHUSA BEUIECTBA, KPUCTATUIMYECKUE U
aMmopdHble Tena, HACHIIIEHHBIH W HEHACBHIIMICHHBIM Tap, BIAXKHOCTh
BO31yXa, TEMIIEpaTypa, BHYTPEHHSS JSHEPIUs, TEIUIOBOW JBUTATEIND,
AJIEMEHTAPHBIN JIEKTPUUYECKHI 3apsi/l, JIEKTPUUECKOE TOJIE, MPOBOJHUKHU
Y IUDJICKTPUKH, TTOCTOSHHBIN JIEKTPUUYECKUI TOK, MATHUTHOE MOJIE;

e pa3nuyaTh SIBJICHUA (TEIJIOBOE paCUIMpPEHUE U CXKaThe, Terionepesaya,
TEIUIOBOE PABHOBECHE, CMAYMBAHUE, KANWJUISIPHBIC SBJICHUS, UCIIAPCHUE,
KOHJIEHCAIMsl, IUIaBJIEHHWEe, KpUCTaUIM3auus (OTBEpIEBaHUE), KHUIICHHE,
Teronepeaaya (TeTUIONPOBOHOCT, KOHBEKIIHNS, U3JIy4YeHUe),
AIEKTPU3ALMS TEJ, B3aUMOJICVCTBHUE 3apsAJIOB, JEUCTBUS JIEKTPUUECKOTO
TOKAa, KOPOTKOE€ 3aMbIKaHWE, B3aUMOJCHUCTBUE MATrHUTOB, JICWCTBHE
MarHUTHOTO TOJIsI Ha IPOBOJHUK C TOKOM, 3JIEKTPOMArHUTHAsT WHIYKIIHS)
10 ONHUCAaHUID UX XAPAKTEPHBIX CBOWCTB M Ha OCHOBE OIBITOB,
JEMOHCTPUPYIOIIUX TaHHOE (PU3UUECKOE SIBJICHUE;

e pacmo3HaBaTh TMPOSIBICHHE W3YYEHHBIX (PU3NYECKHX SIBICHUH B
OKpY XalollleM MHpE, B TOM 4Yucie (PU3MUECKHE SBICHUS B MPHUPOJE:
MOBEPXHOCTHOE HATHKCHUE W KANWULSIPHBIE SBICHUS B TPUPOJE,
KpUCTaJUIbl B mpupone, u3nydyeHue CoJiHIa, 3aMep3aHue BOJOEMOB,
MOpcKue Opu3bl, 00pa3oBaHUe POCHI, TYMaHa, WHEs, CHETa, JIEKTPUUECKUE
ABJICHUST B atMoc(epe, IEKTPUUYECTBO KUBBIX OPraHU3MOB, MAarHUTHOE
nosie 3emiin, Jpedd MOII0COB, POJIb MAarHUTHOTO TMOJS IS KU3HU Ha
3emiie, OJISIPHOE CUSHUE, IPU 3TOM MEPEBOAUTH MPAKTUUECKYIO 3a7a4y B
y4eOHYI0, BBIJCNATh CYIIECTBEHHBIE CBOMCTBA (TIpU3HAKM) (DU3UIECKUX
SIBJICHUH;

e OIKCHIBaTh W3YUYCHHBIC CBOMCTBA TeNl U (PU3NUECKUE SBJICHUS, UCIIOIB3YSI
(du3nyeckre BeNUYUHBI (TeMIlepaTypa, BHYTPEHHSSI SHEPTUSI, KOJTUYECTBO
TEIUIOTHI, YJENIbHAsA TEIUIOEMKOCTh BEIIECTBA, YJEJIbHAs TEIJIOTa
IUIaBJICHUS, yJeNIbHas TeIioTa NapooOpa3oBaHMs, yJedbHas TEIIoTa

CropaHusi TOIUIMBA, KOA(D(PUIMEHT TMOJE3HOro JCHCTBUS TEIJIOBOU
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MAIlHBI, OTHOCUTEIbHAs BIAXHOCTb BO31yXa, JJIEKTPUYECKHUU 3apsf,
CUJIa TOKA, DJIEKTPUUYECKOE HAIPsKEHUE, COINPOTUBIIEHUE IPOBOJIHUKA,
yAENbHOE  CONpPOTUBIEHWE  BeElleCTBa, paboTa U MOUIHOCTb
ANEKTPUYECKOr0  TOKAa), MpH ONHWCAHUM TMPABWIBHO TPAKTOBATh
¢bu3nYecKuil CMBICI HCIOJIb3YEMbIX BEJIUYMH, 0003HAYEHUS U €IUHMIIBI
(bu3NYeCKX BEIMYMUH, HAXOAUTHh (OPMYJIbl, CBS3BIBAIOIINE JIAHHYIO
(U3MYECKYI0 BEJIMYMHY C JAPYTMMHM BEIWYMHAMHU, CTPOUTHh TIpaduku
M3YYEHHBIX 3aBUCUMOCTEN (PU3NYECKUX BEIUYHH;

e XapakTepH30BaTb CBOICTBa Tel, (U3MUECKHe SBICHUS M IPOLECCHI,
WCIIOJIb3Ysl OCHOBHBIE IIOJIOKEHHS MOJIEKYJISIPHO-KUHETUYECKOW TEOpUHU
CTpPOEHUs BEeIleCTBa, NMPUHLHUI CYNEPHO3UIUU ToJiel (Ha KaueCTBEHHOM
YPOBHE), 3aKOH COXPaHEHMs 3apsiia, 3aKoH OMa /1l yJacTKa LEenu, 3aKOH
Jlxoyns—JleHna, 3aKOH COXpAaHEHUsI DJHEPruu, IMpU OSTOM J1aBaTh
CJIOBECHYIO0 (DOPMYJUPOBKY 3aKOHA W 3alUCHIBATh €r0 MaTeMaTUYeCKOe
BBIPAXKEHUE;

e OOBICHATH (DPU3UYECKHE MPOLIECCHl U CBOMCTBA TeN, B TOM YMHCIE U B
KOHTEKCTE CHUTyallMi NMPAKTHUKOOPHUEHTUPOBAHHOIO XAPAKTEPA: BBIABIIATH
MPUYUHHOCIIEICTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHUE U3 1—2 JOTMYEeCKuX
iaroB ¢ Oomnopod Ha 1—2 W3y4YEeHHBIX CBOMCTBA (PU3MYECKUX SIBIICHUM,
(U3HYECKUX 3aKOHOB WJIM 3aKOHOMEPHOCTEH;

e pemiarb pacy€THblE 3a7ayd B 2-3 JACUCTBUA, HCIONb3YS 3aKOHBI U
dbopmyIbl, CBsI3bIBAIONIME (DU3UUYECKUE BEIMYMHBI: HA OCHOBE aHaIM3a
YCHOBUSL 3aJladyd 3alliChIBaTh KPATKOE YCIOBHUE, BBIABIATH HENOCTATOK
JaHHBIX JUIsl pELIEHWs 3aJadd, BbIOUpAThb 3aKOHBI W  (POpPMYJIBI,
HEOOXOJuMbIe Al €€ pelIeHUs, NPOBOJAUTH Pacy€Tbl M CpPaBHUBATH
MOJIy4YeHHOE 3HaUYeHUEe (PU3NYECKON BETUUMHBI C U3BECTHBIMU JTAHHBIMHU;

e pacno3HaBaTh MPOOJIEMBbI, KOTOPHIE MOXXHO PEIIUTh MPU T[OMOIIH
(U3HYECKMX METOAOB, HCIONb3ys OINHCAHHE HCCIEAOBAHMS, BBIIEIATH
IIPOBEPSAEMOE  IPEAIIOJIIOKEHUE, OLEHMBATh IPABWIBHOCTh IOPsAJIKA
IIPOBEICHUS UCCIIEN0BAaHMS, 1€1aTh BIBOJbI;

e TMPOBOJUTH ONBITHI MO HAOMIOACHUIO (UBMYECKUX SIBJICHUNH WIH
(U3HYECKUX CBOMCTB Tell (KaMWUISIPHBIE SBJICHHS, 3aBUCUMOCTb JaBJICHUS
BO3/yXa OT ero oobéMa, TeMIepaTypbl, CKOPOCTH MpPOLEecca OCTHIBAHUS U
HarpeBaHUsl TMpPU U3IYYEHUH OT LBETa M3JIydaromiel (MOrJIONIaroIiei)
ITIOBEPXHOCTH, CKOPOCTh MCHAPEHUS BOJBI OT TEMIEPATYPHI KUAKOCTH U
IJIOMAAA €€ IIOBEPXHOCTH, OJJEKTpU3alus TEI MW B3aUMOJCHCTBHUE
DNEKTPUYECKUX  3apsA0B, B3aWMOJCHUCTBUE IIOCTOSIHHBIX MAarHUTOB,
BU3yaJu3aldsl MArHUTHBIX IIOJIEW TIOCTOSIHHBIX MAarHUTOB, JCHUCTBUS

MAardovuTHOIrO I10Jis1 Ha IIPOBOJHHUK C TOKOM, CBOMCTBA QJICKTpOMArHura,
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CBOMCTBA 3JIEKTPOJBUTATEIS] MOCTOSHHOTO TOKAa): (POpPMYIMpPOBATh
IpOBEPsIEMbIE MPEANIONOKEHHS], COOMPATh YCTAHOBKY W3 MPEJI0KEHHOTO
000pyI0BaHUs, OMKUCHIBATH XOJ1 OMbITAa U (DOPMYJIUPOBATH BHIBO/IbI;
BBIIIOJIHATh ~ MPSAMbIE  W3MEPEHUS]  TEMIEpPaTypbl, OTHOCUTEIbHOU
BJIQXHOCTH BO3/lyXa, CHJIbl TOKA, HANPSDKEHHUS C HCIOJIb30BAaHUEM
aHaAJIOTOBBIX NPUOOPOB M JATUYMKOB (PU3MUECKUX BEJIMYUH, CPAaBHUBATH
pe3yJbTaThl U3MEPEHUHN ¢ YUETOM 3aJJaHHON a0COIOTHOM MOTPEIIHOCTH;
MPOBOJUTH UCCIEIOBAHUE 3aBUCUMOCTH OJHON (PU3NYECKON BEIIMYUHBI OT
Apyrod €  HCHOJB30BAHMEM  NPSIMBIX HU3MEPEHH  (3aBHCHUMOCTH
CONPOTHUBJICHUS NPOBOJHUKA OT €ro JUIMHBI, IUIOUIAJAHM IIOIEPEYHOIO
CEYEHMSI U YACJIBHOIO COIPOTHUBIICHUS BEUIECTBA MPOBOIHUKA, CUJIbI TOKA,
UAYLIEr0 Yepe3 TMpPOBOJHHMK, OT HANpsOKEHHs Ha  IPOBOJHUKE,
UCCJIEIOBAHUE TIOCIEAOBATEIbBHOIO M NApaJUIeJIbHOTO  COEIMHEHUN
IPOBOJHUKOB): IUIAHUPOBATh HCCIIEJOBAHUE, COOUpPATh YCTAHOBKY U
BBINIOJIHATh W3MEPEHHUs], Clenys MNPeI0oKEHHOMY IIaHy, (PUKCHUpPOBATH
pe3ynbTaThl TOJYYEHHOM 3aBHCHUMOCTH B BHUAE TaOnul U TpaduKoOB,
JIeJIaTh BBIBOJBI 10 PE3YJIbTaTaM HUCCIIEI0BAHMS;

IPOBOAUTH KOCBEHHBbIE HU3MEpPEHHs] (PU3NUECKUX BEIUUYUH (yAeJbHas
TEIJIOEMKOCTh ~ BEILIECTBA, COMPOTUBIEHUE TMPOBOJAHMKA, paboTra U
MOIIIHOCTh 3JIEKTPUYECKOTIO TOKA): IUIAHUPOBATh M3MEPEHUs, cOOUpaTh
JKCIIEPUMEHTAJIbHYI0 YCTaHOBKY, CIIEysl NMPEUIOKEHHON MHCTPYKLUHU, U
BBIYHCIISATH 3HAYCHNUE BEJINYUHBI,

coOJII01aTh MpaBUjIa TEXHUKU 0€30MaCHOCTH MpU paboTe C J1abopaTOpHBIM
000py10BaHUEM;

XapaKkTepU30BaTh MPUHIMINBI JEUCTBUS HU3YyUYEHHBIX NPUOOPOB U
TEXHUYECKUX YCTPOWCTB C ONOpPOHl Ha UX OmucaHus (B TOM YHCIE:
CUCTEMa OTOIUIEHUS JAOMOB, TUTPOMETp, MapoBasi TypOHMHA, aMIEepMETp,
BOJIbTMETP, CUETUYMK JIIEKTPUUECKOW 3HEPrUH, 3JIEKTPOOCBETUTEIbHBIC
npuOOpkl, HarpeBaTeIbHbIE AIEKTPONPUOOPHI (IPUMEPDI), STEKTPUUECKUE
IPEIOXPaHUTENH, JIEKTPOMArHUT, FIEKTPOABUTaTENb IOCTOSHHOTO TOKA),
UCIIOJIb3Yysl 3HAHMSI O CBOMCTBax (PU3MYECKUX SABJICHUM M HEOOXOAMMbIE
(u3nUecKre 3aKOHOMEPHOCTH;

pacno3HaBaTh IPOCTHIE TEXHUYECKHE YCTPOWCTBA M H3MEPHUTEIBHBIE
npuOopbl MO CXEMaM M CXEMAaTUYHBbIM PpUCYHKaM  (KHJIKOCTHBIN
TEPMOMETP, TEPMOC, MCUXPOMETP, TUTPOMETP, IBUraTelb BHYTPEHHETO
CropaHusi, 3JIEKTPOCKOII, PEOCTaT), COCTABIATh CXEMBbI AJIEKTPHUUECKUX
LEeMNel ¢ MOCIeA0BATENbHBIM U MAPAIEIbHBIM COEIMHEHHEM 3JIEMEHTOB,
pasznuuasi ycJIoBHbIE 0003HAUEHHUS FIEMEHTOB 3JIEKTPUUECKUX LIETIeH;
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e TMPUBOAUTH TpUMEpPHl  (HaXOAUTh HHPOPMALIUIO O  MPHUMEPAX)
MPAKTUYECKOTO HCIONb30BaHUA (U3NYECKUX 3HAHUW B TMOBCEIHEBHOMU
KU3HU JUIs1 o0ecrieyeHus: 6€30MacHOCTH MpHU OOpallleHuy ¢ NpudopamMu U
TEXHUYECKUMU YCTPOMCTBAMM, COXPAHEHHsI 30POBbSI M COOIIOACHUS
HOPM 3KOJIOTUYECKOTO MTOBEJEHUS B OKPYIKaIOILIEH CpeE;

e OCYIIECTBIATH MOUCK HWHGOpPMAIUU (DUUYECKOTO COACpNKAHUS B
HNutepHere, Ha OCHOBE HMEIOLIUMXCA 3HAHUM U IIYTEM CpaBHEHHUS
JOTIOJIHUTENIBHBIX ~ MCTOYHUKOB  BBIACISATH  MH(OpManMio, KoTopas
SIBJISIETCS IPOTUBOPEUYNBOM WIIH MOXKET OBITh HEJIOCTOBEPHO;

e HCIOJB30BATh MPHU BBHINMOTHEHUH y4€OHBIX 3aJaHUil HAy4YHO-TIOMYJISIPHYIO
JUTEPATYPY (PU3UYECKOTO  COJAEpKAHMS, CIOPABOYHBIE MaTepHalbl,
pecypcbl cetn MHTEpHET, BlageTh npuéMamMu KOHCIIEKTUPOBAaHUS TEKCTa,
npeoOpa3zoBaHus HHPOPMAITUU U3 OAHOU 3HAKOBOM CHCTEMBI B IPYTYIO;

e CO3/1aBaThb COOCTBEHHBbIE MUCHMEHHBIE M KpPAaTKHE YCTHBIE COOOIICHHUS,
o006mass uHOpPMALMIO M3 HECKOJBKHUX HMCTOYHHKOB (DU3UYECKOTO
COJEp)KaHUs, B TOM 4YHUCJIE€ MyOJIMYHO NPEACTABIATH PE3yIbTaThl
MPOEKTHOW WJIM UCCIEAOBATEIbCKOW JEATEIbHOCTH, MPU 3TOM T'PAMOTHO
UCIIOJIb30BaTh ~M3YUYEHHBI TOHATUIHBIA anmapat Kypca (QU3UKH,
COMPOBOXK/IATh BHICTYIUICHHE MPE3CHTALINEH;

e TMpU BBHINOJHEHUU YYEOHBIX MPOEKTOB U HCCIEIOBaHUM (HU3NYECKUX
IPOLIECCOB paclpeAesiTh OO0S3aHHOCTH B TPYINIE B COOTBETCTBHHU C
MOCTABJICHHBIMU 3a/1a4aMU, CJIEIUTDH 3a BBIMOJIHEHUEM IUIaHA JEHCTBUN U
KOPPEKTUPOBATh €ro, aJIeKBaTHO OLIEHUBaTh COOCTBEHHBIM BKIIAJl B
NEeSATENbHOCTb TPYMIIbl, BRICTPABATh KOMMYHHUKATUBHOE B3aUMOJICHCTBUE,
MIPOSIBJISISI TOTOBHOCTH pa3peniaTh KOH(MIUKTHI.

K xonIy o0yueHus B 9 Kjacce rpeaMeTHbIE pe3yIbTaThl HA 0a30BOM YPOBHE

JOJIKHBI OTPAXKaTh C(POPMUPOBAHHOCTD Y OOYHAIOMINXCS YMEHUM:

e HCNOJB30BaTh MOHATHUSA: CHUCTEMa OTCU€Ta, MarepuajgbHas TOYKa,
TPAeKTOpPHsI, OTHOCUTEILHOCTh MEXAHWYECKOTO NBIKCHHS, Jehopmarius
(ympyras, mjgacTU4ecKas), TpPEeHHE, IEHTPOCTPEMHTEIIbHOE YCKOPEHHE,
HEBECOMOCTh M NEPErpy3KH, LEHTP TSHKECTH, aOCOIIOTHO TBEPIOE TEJO,
LEHTpP TSLKECTU TBEPIOTO Tesla, pABHOBECUE, MEXaHUYECKUE KOJEOaHUs U
BOJHBI, 3BYK, HH(PA3BYK U YJIbTPA3BYK, IJICKTPOMArHUTHBIC BOJHBI,
IKajga 3JEKTPOMArHUTHBIX BOJIH, CBET, OJM30PYKOCTh U NalbHO30PKOCTbD,
CHEKTPhl UCIYCKAaHUs U TMOTJOIIEHUs, alibda, OeTa- U raMmma-u3iaydeHus,
W30TOIBL, IAEPHASI DHEPreTHKA;

e pa3nuyaTh SBIEHUS (PABHOMEPHOE W HEPABHOMEPHOE MPAMOJIUHENHOE
JIBUKEHUE, DPABHOYCKOPEHHOE MPSIMOJUHEHHOE ABMXEHHE, CBOOOIHOE

MaaCHUC TCJI, paBHOMCPHOC ABHIKCHHEC 10 OKPYKHOCTH, B3aI/IMOI[eI>'ICTBPIe
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TeJ, peakTUBHOE ABI)KEHUE, KojeOaTelbHOE IBMKEHHE (3aTyXarollue U
BBIHY>KJICHHBIE KOJIeOaHUs1), pE30HAHC, BOJHOBOE JIBI)KEHHE, OTPA’KEHUE
3ByKa, NPSIMOJIMHEWHOE pacinpoCTpaHEHUE, OTPAXKEHUE U MPETOMIICHUE
CBETAa, IOJIHOE BHYTPEHHEE OTPAKEHHUE CBETA, PA3JIOKEHUE OEJIOro CBeTa B
CHEKTP M CJOXKEHUE CHEKTPAIbHBIX IIBETOB, JHUCIEPCHS CBETA,
€CTECTBEHHasl PaJUOaKTUBHOCTh, BOBHUKHOBEHUE JMHEWYATOTO CIIEKTpa
U3ITy4YEHHsI) IO ONMCAHUIO UX XapaKTEPHBIX CBOMCTB M HA OCHOBE OIIBITOB,
JEMOHCTPUPYIOIINX JaHHOE (PU3NYECKOE SIBJICHUE;

pacrno3HaBaTh TMPOSBICHHE M3YyUYEHHBIX (U3MUECKUX SBIECHUH B
OKpy>XaromeM Mupe (B TOM 4Yucie (u3nyeckue SBICHUS B TMPHUPO/IE:
MPWINUBBI U OTIUBBI, ABMKEHUE M1aHeT COTHEYHON CUCTEMbI, PEAKTUBHOE
JIBUKEHUE IKUBBIX OPraHU3MOB, BOCIPHUSATUE 3BYKOB JKHUBOTHBIMH,
3eMJIETPSICEHUE, CEHCMUYECKHE BOJHBI, I[yHAMH, 3XO0, LBETa TeJ,
ONTUYECKHE SIBICHUS B TPHUPOAE, OMOJIOrMYECKOe JEHCTBUE BHUIUMOTO,
yabTpadrOIETOBOTO U PEHTTCHOBCKOIO M3JIYyYECHHH, €CTECTBEHHbIN
pPaAMOAaKTUBHBIN (POH, KOCMHUYECKHE Jy4Yd, PaJIUOAKTUBHOE H3IIyYEHHE
MPUPOJHBIX MHUHEPAIOB, JIEUCTBUE PANMOAKTUBHBIX M3IyYEeHUH Ha
OpraHu3M 4eJIOBeKa), MpU ATOM MEPEBOJUTH MPAKTUYECKYIO 3a1ady B
y4eOHYI0, BBIJCNATh CYIIECTBEHHBIE CBOMCTBA (MpPU3HAKH) (PU3UUECKUX
SIBIICHUIA;

OTKCHIBaTh U3yYEHHbIE CBOICTBA Tel M (PU3NUYECKHUE SIBICHUS, UCTIOIB3YS
¢u3nueckre BENWYUHBI (CpElHSs M MIHOBEHHAs CKOPOCTh Tella Mpu
HEPaBHOMEPHOM JIBIDKEHUH, YCKOPEHHUE, MepeMelleHue, MyTh, YIiioBas
CKOPOCTb, CHJIa TPEHMS, CWia YNPYTrOCTH, CUa TSKECTH, YCKOPEHHE
CBOOOJHOTO TMAJEeHMs, BEC Tela, HUMIYJIbC Tela, HMIIYJIbC CHJIBL,
MexaHuveckas paboTa M MOIIHOCTb, NOTEHIMAJIbHAS JHEPrus Teda,
MOJHITOrO HAJl MOBEPXHOCTHIO 3€MJIM, MOTEHIMAIbHAS YHEPTUsl CHKATOU
NPYKUHBI, KHUHETHYECKas SHEpPrus, IOoJHAs MEXaHW4YecKas >SHEeprus,
NEPUOJ U YacToTa KoieOaHul, JUIMHA BOJIHBI, TPOMKOCTh 3BYKa U BBICOTA
TOHA, CKOPOCTh CBETA, NOKA3aTelb MPETOMIIEHUS CPENbl), IPU ONHUCAHUU
MpaBUIBHO TPAaKTOBaTh (U3MUECKUI CMBICT MCMOJIb3YEMbIX BEIUYMH,
0003HAaYeHUs1 M €IMHULBI (PU3NYECKHX BEIUYHMH, HAXOIUTh (OPMYJIbL,
CBSI3BIBAIOIIME JAHHYIO (DU3UUECKYIO0 BEJIMYUHY C JIPYTUMH BEIMYUHAMH,
CTPOUTH TparKK U3YUEHHBIX 3aBUCUMOCTEH (PU3NYECKUX BEITUYHH;
XapaKTepu30BaTh CBOWCTBA Ted, (U3UUECKUE SBJICHHUS W MPOLECCHI,
UCIIOJIb3Ysl 3aKOH COXPAHEHUs DHEPruHu, 3aKOH BCEMHPHOIO TATOTEHUS,
NPUHIMUI CYNEPHO3ULIUA CHJI, NPUHIMUI OTHOCUTENbHOCTH [ amwiies,
3aKOHbl HbIOTOHA, 3aKOH COXpaHEHUSI MMITYJIbCa, 3aKOHBI OTPaXEHUS U

IMPCIOMIICHHUA CBCTA, 3aKOHBI COXPAaHCHUA 3apAaA0BOIr0 1 MaCCOBOI'0 YUCCII
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IOpU SJCPHBIX PEAKIMIX, MPU 3TOM J1aBaTh CIOBECHYIO (POPMYIUPOBKY
3aKOHA U 3aIHMCBIBATh €r0 MaTEMATUYECKOE BBIPAKEHUE;

OOBSACHATH (PU3NYECKHE MPOLECChl M CBOWMCTBA TEJl, B TOM YHUCIE U B
KOHTEKCTE CHUTyallud NPaKTUKOOPHEHTHPOBAHHOI'O XapaKTepa: BbISABIATH
MPUYUHHO-CIIEICTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHUE U3 2—3 JOTHYECKHUX
IIaroB C OMNOpod Ha 2-3 HM3y4YEHHBIX CBOMICTBA (PU3NYECKUX SIBICHUH,
(bU3HYECKUX 3aKOHOB WJIM 3aKOHOMEPHOCTEH;

pemiatb pacy€THble 3ajayd  (OmMparoluecs Ha cucteMy u3 23
YpaBHEHHUI), UCTIONB3YsI 3aKOHBI U (POPMYJIbI, CBSI3bIBaIOIINE (DU3HUECKUE
BEJIMUMHBL: HAa OCHOBE aHallM3a YCJOBHS 3a/Jayd 3alHChIBaTh KpaTKOE
YCJIOBHE, BBISIBIISATh HEJOCTAIONIME WM U30BITOYHBIE TAHHBIE, BHIOUPAThH
3aKOHBI U (POPMYJIbI, HEOOXOAUMBIE JUIsl PELIEHUS, TPOBOJUTH PACUETHI U
OLICHWBAaTh PEAIMCTUYHOCTh IOJYYEHHOTO 3HaueHus (pusnueckoin
BEJIMYUHBL;

pacno3HaBaTh MPOOJIEMbI, KOTOPHIE MOXKHO PEIIUTh MPU T[OMOIIH
(U3HYECKMX METOAOB, HCIONb3yS OINHCAHME HCCIEAOBAHMS, BBIIEIATH
IIPOBEPSAEMOE  IPEANOJIOKEHNE, OLIEHUBATh MPABWIBHOCTH MOPsJKa
NPOBEJCHUS  MCCIEAOBAaHUSA, JEJaTh  BBIBOJbI, HMHTEPIPETUPOBATH
pe3ynbTaThl HAOIIOACHHUI U OIBITOB;

MPOBOJUTH OMNbBITHI IO HAOMIONECHUIO (PU3NYECKUX SBICHUN WU
¢bu3nyecKkux CBOWCTB Tea (M3y4deHHE BTOpOro 3akoHa HproTOHa, 3akoHa
COXPAaHEHHUsl HHEPrUM, 3aBUCUMOCTh NEPHUOAA KOJeOaHUN NPYKUHHOIO
MasTHHUKA OT MAacchl Tpy3a M KECTKOCTU MPYNKUHBI U HE3aBUCHUMOCTH OT
aMILUTUTY bl MAJIBIX KOJEOAHUH, MPAMOJIMHENHOE PacCpOCTPAHEHUE CBETA,
pa3ioxeHue Oelloro CBeTa B CIEKTp, M3YUYEHHE CBOMCTB M300pa)KeHUs B
IUIOCKOM 3€pKajie U CBOWMCTB M300pakeHUs NpeaMeTa B coOuparolei
JUH3€, HAOJIOJEHUE CIUIOIIHBIX M JMHEHNYaThIX CHEKTPOB H3IIyUYECHHS):
CaMOCTOATENBHO COOMpaTh YCTAHOBKY W3 HM30BITOYHOrO Habopa
o0Opy/lOBaHUS, ONHUCHIBaTH XOJ OINbITA W  €ro  pe3yJbTarshl,
(GopMyIIMpOBATH BBIBOJIBI,

MPOBOJUTH MPU HEOOXOIUMOCTH CEPUI0 MPSMBIX U3MEPEHUM, ONpeaAesiss
CpellHEee 3HAYeHHE U3MepAeMON BEIMYMHBI ((POKYCHOE pacCTOsHUE
coOuparoieii JTuH3bI), OOOCHOBBIBaTH BBIOOp cCImOco0a HW3MEpeHus
(M3MepUTeNbHOTO Iprbdopa);

MPOBOJUTh HCCIEJOBAaHUE 3aBUCUMOCTEH (PU3MYECKUX BEJIUYUH C
UCIIOJIb30BAaHUEM TMPSMBIX HU3MEPEHHI (3aBUCMMOCTH IMyTH OT BPEMEHHU
IIPM PaBHOYCKOPEHHOM JIBHJKEHMHM 0O€3 HadaJlbHOM CKOPOCTH, MepUoia
KoJieO0aHUI MaTeMaTH4YeCKOro MasiTHUKA OT JUIMHBI HUTH, 3aBUCUMOCTHU

yrjia OTpaXCHHUA CBETa OT yrjia MaJCHHA W yIJa IPCIOMIICHUSA OT YyrIjla
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NaJieHus): IUIAaHUPOBATh HCCIIEIOBaHHE, CaMOCTOSITEIbHO COOMpaTh
YCTaHOBKY, (UKCHpPOBaTh pe3yJbTaThl IOJIYYEHHOM 3aBUCHMOCTHU
(bu3MYeCKNX BEIWYUH B BUJE TaOIUIl M T'padUKOB, J€JaTh BBIBOABI IO
pe3yJbTaTaM HCCIeI0BaHUS;

IPOBOJANTh KOCBEHHBIE HW3MEpeHUs (U3NYECKUX BEIUYMH (CperHss
CKOPOCTh M YCKOpEHHE Tejla TMpPU PABHOYCKOPEHHOM JIB)KEHUH,
YCKOpPEHHE CBOOOJHOTO MaJeHUsl, KECTKOCTh MPY>KUHBI, KOAIDPUIUEHT
TPEHHUST CKOJBKEHHSA, MEXaHW4ueckas paboTa M MOIIHOCTh, YacTOTa U
nepuo KojeOaHuM MaTeMaTUYecKoro W TMPYKMHHOTO MAasTHUKOB,
ONTHYECKas CWIa COOMpAIoNIe JIMH3bL, PAJAMOAKTUBHBIN  (OH):
TUTAHUPOBATh HM3MEPEHHUs, COOMpaTh SKCIEPUMEHTAIBHYIO YCTaHOBKY WU
BBITIOJHATh U3MEPEHHUSI, CIIEAYs MPEUIOKEHHON WHCTPYKIHUU, BBIYHCISATH
3HAYEHWE BEIMYMHBI U aHATU3UPOBATH MOJTYYCHHBIC PE3YIbTAThI C YUETOM
3aJIaHHOM TOTPENIHOCTH U3MEPEHUI;

coOJII01aTh MpaBUjIa TEXHUKU 0€30MaCHOCTH MpU paboTe C J1abopaTOpHBIM
000py10BaHUEM;

pa3nuyaTh OCHOBHBIE TPU3HAKM H3YYEHHBIX (U3MUECKUX MOJeINeH:
MaTepuaibHas TOYKa, a0CONIOTHO TBEPAOE TENO, TOYEUHBIH HCTOYHUK
CBETa, JydY, TOHKAas JMH3a, TUIAHETapHAas MOJENbh aToMa, HYKJIOHHas
MOJIeJIb ATOMHOTO SJIpa;

XapaKTepu30BaTh NPUHIMIMBI  JCHCTBUS HW3YUYEHHBIX MNPUOOPOB W
TEXHUYECKUX YCTPONCTB C OMOPOM HA HX OMUCAHUSA (B TOM YHCIE:
CIUIOMETP, TATUYMKH TIOJOKEHUS, PACCTOSHUS U YCKOPECHHsS, paKera,
9XOJIOT, OYKH, TEPHUCKOI, QoToanmapaT, ONTHUYECKHE CBETOBOJIHI,
CHEKTPOCKON, JO03UMETp, Kamepa BuibcoHa), HCHOIB3ys 3HAHUA O
CBOMCTBaX (PU3MYECKUX SBICHUHW M  HEOOXOAuMBbIe  (PuU3MUECKue
3aKOHOMEPHOCTH,

MCIIOJIb30BaTh CXEMbI M CXEMAaTHYHBbIE PUCYHKH U3YUYCHHBIX TEXHHUECKHUX
YCTPOMCTB, M3MEPUTEIbHBIX MPUOOPOB M TEXHOJOTUYECKUX IPOIIECCOB
Ipy pEeHIeHUH Y4YeOHO-TIPAKTUYECKUX 3a]ad, ONTUYECKHE CXEMBI IS
MOCTPOEHUS U300PAKEHUI B INIOCKOM 3€pKajie U coOMparouiei JIMH3E;
OPUBOIUTH  MPUMEpPbl  (HAXOAWTh  HWHPOPMALMIO O  MpHUMEpax)
MPAKTUYECKOI0 HCIOJb30BaHUs (PU3MUECKUX 3HAHUW B TOBCEIHEBHOU
KU3HM 11 obecrieueHus1 0€30MacHOCTH MPU OOpaIlleHHH ¢ IPUOOpaMu U
TEXHUYECKUMHU YyCTPOWCTBAMHU, COXPAHEHHUs 3IIOPOBbS W COONIOJCHUSA
HOPM 3KOJIOTUYECKOTO TOBEICHHSI B OKPY KaIOIIEH cpeie;

OCYIIECTBJIATh TMOUCK HH(poOpManuu (U3MUECKOTO COJEpKaHHUS B
HNuTepHeTe, caMOCTOSATENBHO (HOPMYIUPYSI MOMCKOBBIN 3alpoC, HAXOIUTh

Onepatop 340 000 "Komnaxus "TeH3op"

[IOKYMEHT MOATMWUCAH 3/TEKTPOHHOI NOAMNUCHIO

MYHMLUWUNAJIbHOE OBLLIEOEPASOBATEJIbHOE YYPEXXAEHUE "OCHOBHAS
LLIKOJIA N2 104 BOPOLUMJTIOBCKOIO PAMOHA BOJITOTPAA", Jlbimapb EneHa
BnaaumunpoBHa, avpekTop
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MYTH ONpeeNIeHUs] JOCTOBEPHOCTH MOJyYeHHON MH(pOpMalMu Ha OCHOBE
MMEIOIUXCS 3HAHUH U JOIOJHUTEIBHBIX UCTOYHUKOB;

e HCIOJb30BaTh MPHU BBHINOIHEHUH y4E€OHBIX 3aJaHUil HAy4YHO-TOMYJISIPHYIO
JUTEPATYPY  (PU3HYECKOrO  COJAEpKAHMS, CHOPABOYHBIE MaTepHAaIbl,
pecypcsl cetu MHTEepHET, BiiageTb NpuéMaMyi KOHCIIEKTUPOBAHUS TEKCTA,
npeobpazoBaHus HHGOPMALIMU U3 OJTHOM 3HAKOBOW CUCTEMBI B APYTYIO;

e CO3/1aBaThb COOCTBEHHbIE MHUCHMEHHBIE U YCTHBIE COOOIICHHS HAa OCHOBE
MH(pOpPMAIMU W3 HECKOJIbKUX HCTOYHHKOB (PU3UYECKOTO COJEPIKAHMS,
nyOJIMYHO TMPEACTABIATh Pe3yIbTaThl IPOEKTHOM MIIM UCCIIeI0BATEIbCKON
NEATEIBbHOCTH, IPU O3TOM TI'PaMOTHO  HCIIOJIb30BaTb  M3YyYCHHBIN
NOHATUUHBIM anmapar K3y4yaeMoro pasziena (U3MKH U COMPOBOXKAATH
BBICTYIUIEHHE Mpe3eHTalueil ¢ Y4ETOM OCOOEHHOCTEH ayIuTOpHH
CBEPCTHUKOB.

Onepatop 340 000 "KomnaHus "TeH3op" ———
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TEMATHUYECKOE IINTAHUPOBAHUE

7 KIIACC
KonuyectBo yacos DJIEeKTPOHHbBIE
Ne HanmeHoBaHMe pa3jeioB U TeM
KoHTposbHbI IMpakTn4yeckn (uudposnie)
n/n NPOrpamMMel Bcero
e paboThbI e padoThbI o0pa3oBaTte/ibHbIE
DecvDChl
Pa3neu 1. ®usuka u e€ posib B NO3HAHUM OKPY’KAIOLIEr0 MHUpa
bu6mmoreka [JOK
1.1 ®dusuka - HayKa 0 IpUpoae 2 https://m.edsoo.ru/7f41619
4
bubmuoreka [{OK
1.2 DU3NYECKUE BETUYNHBI 2 1 https://m.edsoo0.ru/7f41619
4
Bubmorexa [JOK
1.3 EcrecTBeHHOHAay4YHBIN METO/I TO3HAHUSA 2 1 https://m.edso0.ru/7f41619
4
Hroro no pazaeny 6
Pasnea 2. [leppoHavyanbHbIe CBeIeHHS O CTPOCHHH BelleCTBA
bu6mmoreka [JOK
2.1 CrpoeHue BeniecTsa 1 https://m.edsoo.ru/7f41619
4
JIBr>KeHWE M B3aMMOICVICTBUE YACTHI] bubmotera [JOK
2.2 2 1 https://m.edsoo.ru/7f41619
BELIECTBA 4
Bubmorexa [JOK
2.3 ArperaTHble COCTOSTHUS BELIECTBA 2 https://m.edso0.ru/7f41619
4
Hroro no pazaeny 5

Pa3nen 3. /IBu:xeHue 1 B3auMo/ielicTBUE TeJl
3.1 MexaHndeckoe ABUXEHHUE 3 bubmuoreka [{OK

https://m.edsoo.ru/7f41619
Onepatop 30 000 "KomnaHnusa "TeHsop" ——
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https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194

32 Wuepuus, macca, IIOTHOCTh 4
3.3 Cuia. Bune! cun 14 1
Uroro no pazpeny 21

Pa3nen 4. /laBieHue TBEPABIX TeJl, dKUAKOCTEH M Ta30B

Hasnenue. Ilepenaya nasineHus TBEPABIMU

4.1 3
TeJIaMu, )KUJIKOCTSMH U ra3amMu
4.2 JlaBiieHNE KUIKOCTH 5
4.3 AtmocdepHoe 1aBiIeHHE 6
44 JleficTBHE KUIKOCTHU U Ta3a Ha MOTPYKEHHOE 7 )
) B HUX TEJIO
Hroro no pasneny 21
Pa3pnen 5. Pa6ora m MOIIHOCTB. JHeprust
5.1 PaGora u momrHOCTH 3
5.2 [IpocTeie MexaHU3MBbI 5
53 Mexanudeckasi SHEPTHs 4 1

JIOKYMEHT MOZMUCAH SMEKTPOHHOM MOAMUCHIO

MYHULUNAJTIbHOE OBI.I.IEOBPA308ATEJ:I'I>HOE YYPEXXAEHUE "OCHOBHASA
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4

bu6mmorexa [JOK
https://m.edsoo.ru/7f41619
4

bubmnoreka I1IOK
https://m.edsoo.ru/7f41619
4

bu6mmoreka I[IOK
https://m.edsoo0.ru/7f41619
4

bu6mmnoreka [JOK
https://m.edsoo.ru/7f41619
4

bubmnoreka I1IOK
https://m.edsoo.ru/7f41619
4

bu6mmoreka [IOK
https://m.edsoo.ru/7f41619
4

bubmnoreka IJOK
https://m.edsoo.ru/7f41619
4

bu6mmoreka [JOK
https://m.edsoo.ru/7f41619
4

bu6mmoreka [JOK
https://m.edsoo.ru/7f41619

4
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Hroro no pasneny 12

PesepBHOE Bpems 3
OBUIEE KOJIMYECTBO YACOB I10 63 4 12
I[TPOI'PAMME

Onepatop 340 000 "KomnaHus "TeH3op"
JOKYMEHT NOAMUCAH SNEKTPOHHOWM NOAMUCHIO
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8 KUIACC

HaumeHoBaHue pa3ieiioB U TeM
MPOrpaMMbl

Ne ni/n

Pa3gea 1. TermioBblie IBJICHUSA

1.1 CrpoeHue u CBOICTBa BEIIECTBA

1.2 TeroBbIe MpoOUECCHI

Hroro no pasneny

Pa3znen 2. DiiekTpruyeckre 1 MArHUTHbIE SIBJICHUS

DIIEKTPUYECKUE 3apsi/ibl. 3apsKEHHbIE Tela

21 U UX B3aUMOJICHCTBHE

2.2 [ToCTOSIHHBIN PTEKTPUUECKUN TOK
23 MarHuTHbIC SBICHHUS

2.4 DIeKTpOMarHuTHasi UHAYKIUS

Hroro no pazaeny

PesepBHOE Bpems
OBIIEE KOJIMYECTBO YACOB I1O

I[TPOTPAMME

KoaunuyecTBO 4acoB

Beero KonTpoabHbie
padoThI
7
21 1
28
7
20 2
6 1
4
37
3
68 4

[MpakTnyeck
ue padoTbl

1.5

JIOKYMEHT MOZMUCAH SMEKTPOHHOM MOAMUCHIO

MYHUUUNAJIbHOE OSI.I.I,EOBPA308ATE{I'I>HOE YYPEXXAEHUE "OCHOBHASA
LLIKOJIA N2 104 BOPOLUUJIOBCKOIO PAMOHA BOJITOrPAAA", /lbimapb Enexa
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DJIEKTPOHHBIE
(uu¢possbie)
o0pa3oBaTejibHbIE
DecvDChI

bu6mmoreka [IOK
https://m.edsoo.ru/7f4181¢

€
bu6nmoreka [JOK
https://m.edsoo.ru/7f4181¢

€

Bbubnuorexa [JOK
https://m.edsoo.ru/7f4181¢
€

bu6mmorexa [IOK
https://m.edsoo.ru/7f4181¢
€

bu6nmoreka [JOK
https://m.edsoo.ru/7f4181¢
€

Bbubnuorexa [JOK
https://m.edsoo.ru/7f4181¢
e

Onepatop 30 000 "KomnaHus "TeHsop"
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9 KJIACC

KoangecTBo 4acoB
HaumeHoBaHue pa3ieiioB U TeM

Ne i/ KonTtpoibHble
MPOrpaMMbl Bcero
padoThI
Paznea 1. Mexannueckue siBJIeHHS
L1 MexaHnuecKkoe ABIKEHINE M CIIOCOOBI €r0 10
' OMUCaHUS
1.2 B3anmonelicTBue Ten 20 1
1.3 3aKOHBI COXpaHEHUS 10
Hroro no pazneny 40
Paznea 2. MexaHn4yeckue K0J1e0aHUSA H BOJTHEI
2.1 MexaHnuyeckue KoJieOaHus 7
2.2 MexaHuueckre BOJIHBI. 3BYK 8 1
Hroro no paszneny 15

Pa3jen 3. DieKTpoMarHuTHOE MOJIe U 3JIEKTPOMATHUTHbIE BOJIHBI

DJIEKTPOMArHuTHOE MOJIE U

3.1 6
3JIEKTPOMArHUTHbIE BOJIHBI
Wtoro no pazneny 6
Pa3nea 4. CBeToBble sIBJICHHSA
4.1 3aKOHBI pacIPOCTPAHEHUs CBETa 6

[MpakTnyeck

ue padoTbl

JIOKYMEHT MOZMUCAH SMEKTPOHHOM MOAMUCHIO

MYHUUUNAJIbHOE OSI.I.I,EOBPA308ATE{I'I>HOE YYPEXXAEHUE "OCHOBHASA
LLIKOJIA N2 104 BOPOLUUJIOBCKOIO PAMOHA BOJITOrPAAA", /lbimapb Enexa
BnaaumunpoBHa, AvpekTop
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DJIEKTPOHHBIE

(uu¢possbie)
o0pa3oBaTejibHbIE
DecvDChI

bu6mmoreka [IOK
https://m.edsoo.ru/7f41a4a
6

bu6nmoreka [JOK
https://m.edsoo.ru/7f41a4a
6

Bbubnuorexa [JOK
https://m.edsoo.ru/7f41a4a
6

bu6mmorexa [IOK
https://m.edsoo.ru/7f41a4a
6

bu6nmoreka [JOK
https://m.edsoo.ru/7f41a4a
6

but6mmoreka [JOK
https://m.edsoo.ru/7f41ada
6

bubanoreka

OK
Onepatop 340 OOO]"_LOMnava "TeHzop" ——
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https://m.edsoo.ru/7f41ada

6
bu6mmoreka [IOK
4.2 JIuH3bl 1 onTHYeCcKUe TPUOOPHI 6 3 https://m.edsoo.ru/7f41a4a
6
bu6nmoreka [JOK
4.3 PaznoxxeHue 6emoro cBera B CIIEKTP 3 2 https://m.edsoo.ru/7f41a4a
6
Wroro no pazneny 15
Paznen 5. KBanToBbBIE SIBJICHUSA
bubnuorexa [JOK
5.1 Hcnyckanue v NorjaomnieHue CBeTa aToMoOM 4 1 https://m.edsoo.ru/7f41ada
6
bu6mmoreka [IOK
5.2 CTpoeHue aTOMHOTO siipa 6 1 https://m.edsoo.ru/7f41a4a
6
bu6nmoreka [JOK
53 SnepHble peakuuu 7 1 1 https://m.edsoo.ru/7f41a4a
6
Wroro no pazneny 17
Pa3nea 6. [loBTopuTe1bH0-00001aI0IM I MOAYJIb
bu6mmoreka [{OK
[ToBTOpEeHHE 1 0000IIEHUE COMEPKAHUS
6.1 9 2 https://m.edsoo.ru/7f41ada
Kypca ¢u3mku 3a 7-9 kiace 6
Hroro no pazaeny 9
OBIIEE KOJIMYECTBO YACOB I1O 102 3 2
I[TPOT'PAMME 7

Onepatop 340 000 "KomnaHus "TeHsop" ——
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IHOYPOYHOE IIJIAHUPOBAHHUE
7 KUIIACC

KoauuecTBO 4acos 3HeKTp0HHbIe

Jara
ugpossie
KonTpoJbHbI IIpakTHyeckn U3y4YeHH i pp
o0pa3oBaTe/ibHbIE

e padoTsbI e padoThlI 1
pecypcsbl

Ne T
n/n eMa ypoka Bcero

®dusuka — Hayka o
npupoze. SBnenus
npupobl. Pusnyeckue

SIBJICHUA
MeX&HI/I‘{CCKI/IC, TCIIJIOBBIC,

SJICKTPUYICCKUC,
MAar"HuTHBIC, CBCTOBBIC,

3BYKOBBLIC SAIBJICHUA
dusznyeckue BEIUIUHEI U

UX U3MepeHue
Ypok-uccienoBanue

"U3mepeHue TeMieparypbl
IIPY IIOMOIIY KMJIKOCTHOI'O 1 1
TEPMOMETpA U AaTYUKA

TeMneparypol”
Kak ¢u3uka u npyrue

€CTECTBEHHBIE HAYKU
U3y4aroT [IPUPOAY.

EcTecTBeHHOHAYUYHBIN 1
MeToJ no3HaHud. Onucanue

bu6nmoreka [JOK
https://m.edsoo.ru/ff09f72a

bu3uUecKuX SBICHHIA C

MOMOILBIO MOJeIei
Ypok-uccienoBanue 1 1
Onepatop 30 000 "KomnaHnusa "TeHsop" ——
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https://m.edsoo.ru/ff09f72a

10

11

12

13
14

"ITpoBepKka IrMIoTe3sbl:
JlaJIbHOCTD I10JIETA LIapuKa,

IMMyHICHHOT'O TOPHU30HTAJIBHO,

TeM OOJIbIIIEe, YeM OOJIbIIIE

BBICOTA ITycKa"
CtpoeHue BellecTBa.

OHLITLI, JAO0Ka3bIBaromue
JUCKPETHOC CTPOCHUC

BEILIECTBA
JIBro>keHue yacTuil

BCIICCTBA
YPOK—I/ICCHGHOBaHI/IC

«OT1BITEL 0 HAOIIOAEHUIO
TEIUIOBOTO PACIIHPEHUS

Tra3oB»
AIpCFaTHBIC COCTOsAAHUA

BCIICCTBA
Bzaumocssi3b MCKIAY

CBOMCTBaMH BELIECTB B
Pa3HbBIX arperaTHbIX
COCTOSIHMSIX U UX
ATOMHOMOJIEKYJISIPHBIM
ctpoenueM. OcoOeHHOCTH
arperaTHbIX COCTOSIHHUI
BOJIBI

MexaHnuveckoe ABUKEHUE.
PaBHOMepHOE 1
HEPABHOMEPHOE JIBUKECHHE
CxopocTtb. Eqununib
CKOpOCTH

Pacuer nytu u BpemeHu

JIOKYMEHT MOZMUCAH SMEKTPOHHOM MOAMUCHIO

MYHULUNAJTIbHOE OBI.I.IEOBPA308ATEJ:I'I>HOE YYPEXXAEHUE "OCHOBHASA
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bu6mmoreka [IOK
https://m.edsoo.ru/ff09fe0a

bu6nuoreka [JOK
https://m.edsoo.ru/ff0a013e

bubmuoreka [JOK
https://m.edsoo.ru/ff0a037
8

bubmuoreka [JOK
https://m.edsoo.ru/ff0a05¢c6

bubmuoreka [JOK
https://m.edsoo.ru/ff0a079c¢
bubmmorexa [JOK

OnepaTtop 30 000 "KomnaHus "TeH3op"
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15

16

17

18

19

20

21

22

23

24

JIBIDKCHUS
Hueprusi. 3akoH HHEPIUU.

B3auMoneiicTBre TeN Kak
MPUYMHA U3MEHEHUS

CKOPOCTH JIBHIKEHHUS Tell
InoTHOCTE BeliecTBa.

Pacuer maccel 1 00beEMa

TeJa 1o €ro INIOTHOCTH
JlaGoparopHas paboTa

«OnpeﬂeneHHe IINIOTHOCTH

TBEPAOTO TEJIA»
Pemenue 3agad mo reMme

"TTnoTHOCTH BerecTBa"
Cuna kak XxapakTepucTUKa

B3aumoencTeus tei. Cuina

ynpyroctu. 3akoH ['yka
JlaGopaTopHas pabota

«M3ydeHue 3aBUCUMOCTH
pacTspkenus (aeopmaryn)
HPY>KUHBI OT IPUIT0KEHHON

CHJIIBI»
SIBnenune Tarorenus. Cuia

TSDKECTH
CBsi3b MEXy CHITOM

TSKECTH M Maccoi Tena.
Bec Tena. Pemenue 3agau

o teMme "Cuna Tsoxkectd"”
Cuna TsKecTH Ha JpyTrux

mwiaetax. Ousnueckue

XapaKTEPUCTUKH IIJIAHET
H3mepenue cu.

JIOKYMEHT MOZMUCAH SMEKTPOHHOM MOAMUCHIO

MYHULUNAJTIbHOE OBI.I.IEOBPA308ATEJ:I'I>HOE YYPEXXAEHUE "OCHOBHASA
LLIKOJIA N2 104 BOPOLUUJIOBCKOIO PAMOHA BOJITOrPAAA", /lbimapb Enexa
BnaavMupoBHa, AMPEKTOP

25.09.25 13:50
(MSK)

https://m.edsoo.ru/ff0a0aed

bu6mmoreka [{OK
https://m.edsoo.ru/ff0a0c10

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a0fee

bu6nuoreka [JOK
https://m.edsoo.ru/ff0al23¢c

bu6mmoreka [IOK
https://m.edsoo.ru/ff0al77
8

bubmuoreka [JOK
https://m.edsoo.ru/ff0al150
2

bubmuoreka [JOK

Onepatop 340 000 "KomnaHus "TeH3op"
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https://m.edsoo.ru/ff0a1502
https://m.edsoo.ru/ff0a1502
https://m.edsoo.ru/ff0a1778
https://m.edsoo.ru/ff0a1778
https://m.edsoo.ru/ff0a123c
https://m.edsoo.ru/ff0a0fee
https://m.edsoo.ru/ff0a0c10
https://m.edsoo.ru/ff0a0ae4

25

26

27

28

29

30

31

32

Junamomerp
Bec tena. HeBecomocTh

CnoxxeHue IByX CHIL,
HAIIPaBJICHHBIX 110 OJHOU
IPSIMOM.
PaBHOelicTBYIOIIAs CHIT
Pemenue 3anay no reme

"PaBHOelicTBYIOIIAsA CHIT"
TpeHue CKOJIbKEHUS U

TpeHue nokos. Tpenue B

HNPHUPOJE U TEXHUKE
JlaGopaTopHas pabota

«3yueHne 3aBUCUMOCTH
CHUJIBI TPEHUS CKOJIbKEHUS
OT CHJIBI IaBIICHUS U
Xapakrtepa
CONPUKACAIOIIUXCS

MOBEPXHOCTEN»
Pemenue 3amay Ha

ornpezesicHue

PaBHOAECHCTBYIONIIEH CHJIIbI
Pewienue 3amau no remam:

«Bec tenay, «I'paduueckoe
U300pakeHHne CUID,
«Cume,

«PaBHOIEUCTBYIOIIAS CHIDY
KoHnTtponbHas paboTta mo

TeMaM: « MexXaHHYeCcKoe
JIBIKCHUE», «Macca,

JIOKYMEHT MOZMUCAH SMEKTPOHHOM MOAMUCHIO

MYHULUNAJTIbHOE OBI.I.IEOBPA308ATEJ:I'I>HOE YYPEXXAEHUE "OCHOBHASA
LLIKOJIA N2 104 BOPOLUUJIOBCKOIO PAMOHA BOJITOrPAAA", /lbimapb Enexa
BnaavMupoBHa, AMPEKTOP

25.09.25 13:50
(MSK)

https://m.edsoo.ru/ff0al8cc
bu6mmoreka [IOK
https://m.edsoo.ru/ff0al77
8

bu6mmoreka [IOK
https://m.edsoo.ru/ff0ala70

bubmuoreka [JOK
https://m.edsoo.ru/ff0alb9c

bubmmoreka [IOK
https://m.edsoo.ru/ff0alcc8

bubmuoreka [JOK
https://m.edsoo.ru/ff0alde0

Onepatop 340 000 "KomnaHus "TeH3op"
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https://m.edsoo.ru/ff0a1de0
https://m.edsoo.ru/ff0a1cc8
https://m.edsoo.ru/ff0a1b9c
https://m.edsoo.ru/ff0a1a70
https://m.edsoo.ru/ff0a1778
https://m.edsoo.ru/ff0a1778
https://m.edsoo.ru/ff0a18cc

33

34

35

36

37

38

39

40
41

IUIOTHOCTBY, «Bec Tenay,
«I'paduueckoe
U300pakKeHHE CHIY,

«Cwte
JaBnenue. CriocoObl

YMCHBIICHUS U YBCIIMYCHUA

JIaBJICHUS
[aBienue rasa.

3aBHCHMOCTh JaBJICHHUA Tra3a

oT 00BEMa, TeMIiepaTypbl
[lepenaua naBienus

TBépI[BIMI/I TCJ1aMu,
KHUAKOCTSAMHU U I'a3aMMU.

3akoH [lackans
JlaBiaeHue B )XUAKOCTH U

ra3e, BbI3BAHHOC I[Cf/iCTBI/IGM

CHIJIBI TAXKCECTU
Pemenue 3aaa4 110 TEMC

«JlaByieHrE B )KUJKOCTH U
rase. 3akoH Ilackamnsy

Coobmmarormumecs: cocysl

I'mppaBinueckwmii npece

Manomertpsl. [lopuiaeBoi

JKUJIKOCTHBIA HAcoC
ATtmocdepa 3emin.

[TpuumHbI CyleCTBOBaHUS
BO3/YIITHON 000JI0UKHI

3eMiun. 3aBUCUMOCTD

JIOKYMEHT MOZMUCAH SMEKTPOHHOM MOAMUCHIO

MYHULUNAJTIbHOE OBI.I.IEOBPA308ATEJ:I'I>HOE YYPEXXAEHUE "OCHOBHASA
LLIKOJIA N2 104 BOPOLUUJIOBCKOIO PAMOHA BOJITOrPAAA", /lbimapb Enexa
BnaavMupoBHa, AMPEKTOP

25.09.25 13:50
(MSK)

bu6mmoreka [JOK
https://m.edsoo.ru/ff0a20a6

bubmuorexa [JOK
https://m.edsoo.ru/ff0a237
6

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a25b
0

bu6mmoreka [{OK
https://m.edsoo.ru/ff0a271
8

bubmuorexa [JOK
https://m.edsoo.ru/ff0a282
6

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a297
0

bu6nunoreka [JOK
https://m.edsoo.ru/ff0a313
6

bubmuoreka [JOK
https://m.edsoo.ru/ff0a2b5a
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https://m.edsoo.ru/ff0a2b5a
https://m.edsoo.ru/ff0a3136
https://m.edsoo.ru/ff0a3136
https://m.edsoo.ru/ff0a2970
https://m.edsoo.ru/ff0a2970
https://m.edsoo.ru/ff0a2826
https://m.edsoo.ru/ff0a2826
https://m.edsoo.ru/ff0a2718
https://m.edsoo.ru/ff0a2718
https://m.edsoo.ru/ff0a25b0
https://m.edsoo.ru/ff0a25b0
https://m.edsoo.ru/ff0a2376
https://m.edsoo.ru/ff0a2376
https://m.edsoo.ru/ff0a20a6

42

43

44

45

46

47

48

49

50

aTMOC(I)CpHOTO JaBJICHHUA OT

BBICOTHI HaJ YPOBHEM MOPSI
Bec Bo3ayxa. ATmocdepHoe

JIaBJICHUE
N3mepenue atmochepHOro

nasiieHus. OnpIT

Toppuuennun
3aBUCHUMOCTD

aTMOC(EepHOro AaBJICHUS OT
BBICOTHI HaJ] YPOBHEM MOpPS
Bbapomerp-anepoun.

ATMoOcC(epHOe 1aBIeHHEe Ha

PAa3JIMYHBIX BBICOTAX
Pemenue 3a4a4 110 TCMC

"ATt™mocdepHoe naBneHue"
JleicTBHE KUAKOCTH U rasza

Ha MOTPYXEHHOE B HUX

TeN0. ApXUMEI0Ba CHJIa
JlaboparopHas pabota

«Onpenenenue
BBITATKUBAIOIICH CHJIIBI,
JIEUCTBYIOLLIEH HA TEIIO,

MOTPY>KEHHOE B JKUIAKOCTHY
JlaboparopHas paboTa 1o

teme «MccnenoBanune
3aBHCHMOCTH Beca Teja B
BOJIE OT 00BEMA
MOTPYKEHHOHN B )KHJIKOCTh
YaCcTH TEJIa»

IImaBanue ten

JIOKYMEHT MOZMUCAH SMEKTPOHHOM MOAMUCHIO

MYHULUNAJTIbHOE OBI.I.IEOBPA308ATEJ:I'I>HOE YYPEXXAEHUE "OCHOBHASA
LLIKOJIA N2 104 BOPOLUUJIOBCKOIO PAMOHA BOJITOrPAAA", /lbimapb Enexa
BnaavMupoBHa, AMPEKTOP

25.09.25 13:50
(MSK)

bu6mmoreka [{OK
https://m.edsoo.ru/ff0a2b5a

bu6nuorexa [JOK
https://m.edsoo.ru/ff0a2da8

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a2fc4

bubmuoreka [JOK
https://m.edsoo.ru/ff0a2fc4

bubmuoreka [JOK
https://m.edsoo.ru/ff0a327
6

bubmuorexa [JOK
https://m.edsoo.ru/ff0a33fc

bu6mmoreka [{OK
https://m.edsoo.ru/ff0a351
4

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a3a96

Onepatop 340 000 "KomnaHus "TeH3op"
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https://m.edsoo.ru/ff0a3a96
https://m.edsoo.ru/ff0a3514
https://m.edsoo.ru/ff0a3514
https://m.edsoo.ru/ff0a33fc
https://m.edsoo.ru/ff0a3276
https://m.edsoo.ru/ff0a3276
https://m.edsoo.ru/ff0a2fc4
https://m.edsoo.ru/ff0a2fc4
https://m.edsoo.ru/ff0a2da8
https://m.edsoo.ru/ff0a2b5a

51

52

53

54

55

56

57

58

JlaGoparopHas paboTa
"KoHcTpynpoBaHue
apeoMeTpa Win
KOHCTPYHPOBAHHE JIOJAKH U
onpeaeyeHue eé

rpy30noabEMHOCTH"
Pewienue 3amau no remam:

«ITnaBanue cymos.
BosznyxoriaBanuey,
«JlaBeHHne TBEpIBIX TEN,
JKUOKOCTEH U Ta30By

Mexanuveckas padorta

Momnocts. EnqnHunet

MOIIHOCTH
Ypok-uccienoBaHue

"PacyéTt MOIITHOCTH,
pa3BUBaEMOM IIPU NOABbEME

o Jectaure"
[IpocThie MEXaHU3MBI.

Prruar. PaBHOBecue cuit Ha

pbIuare
KonTponbHas padota no

TeMe «/laBieHue TBepabIxX
TEIL, )KUIKOCTEH U ra30By /
Bceepoccuiickas

poBepoyHas paborta
PesepBHrlit ypok. Pabota ¢

TEKCTAMH II0 TEME
«JlaBneHue TBEPABIX TeT,
SKUIKOCTEN U ra3oBy /

but6mmoreka [{JOK
https://m.edsoo.ru/ff0a365
4

but6mmoreka [JOK
https://m.edsoo.ru/ff0a3{82
bu6nuoreka [JOK
https://m.edsoo.ru/ff0a3f82

bu6nuorexa [JOK
https://m.edsoo.ru/ff0a4ffe

Onepatop 340 000 "KomnaHus "TeHsop" ——

JIOKYMEHT MOZMUCAH SMEKTPOHHOM MOAMUCHIO

MYHULUNAJTIbHOE OBI.I.IEOBPA308ATEJ:I'I>HOE YYPEXXAEHUE "OCHOBHASA
LLIKOJIA N2 104 BOPOLUUJIOBCKOIO PAMOHA BOJITOrPAAA", /lbimapb Enexa
BnaavMupoBHa, AMPEKTOP

25.09.25 13:50
(MSK)
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https://m.edsoo.ru/ff0a4ffe
https://m.edsoo.ru/ff0a3f82
https://m.edsoo.ru/ff0a3f82
https://m.edsoo.ru/ff0a3654
https://m.edsoo.ru/ff0a3654

59

60

61

62

63

64

65

66

Bceepocculickas

IpoBepoyHas pabora
Prryaru B TexHuke, OBITY U

npupoe. JlaboparopHas
pabora «VccnenoBanue
YCJIOBU paBHOBECHUS

pbluara
Pemenue 3agay mo reme

«YCII0BHSI paBHOBECHS

peraaray
Koadduuuent noneznoro

NeMCTBUS MEXaHU3MA.
JlaboparopHas pabota
«M3mepenne KI1J]

HAKJIOHHOU IIJIOCKOCTH)
Penrenue 3amau mo reme

"Pabora, momuocts, KIT/["
MexaHuyeckast YHeprHsl.

Kunernueckad u
MOTEHUHAJIbHAS SHEPTUs

3aKOH COXpaHEHMSI
MEXaHUUYECKOM IHeprun

YPpOK-3KCIIEpUMEHT IO TEME
"DKCcnepuMEHTAIBHOE
OIIpElIETICHUE U3MEHEHUS
KUHETUYECKON U
NOTCHIMAIILHON SHEPTUH
IIPU CKAThIBAaHUM TEJIa 10

HAKJIOHHOW ITOCKOCTH"
KoHTposnbHas padora 1o

bu6mmoreka [IOK

https://m.edsoo.ru/ff0a478e

bu6mmoreka [{OK

https://m.edsoo.ru/ff0a48a6

bu6mmoreka [{OK

https://m.edsoo.ru/ff0a4c48

bubmuorexa [JOK
https://m.edsoo.ru/ff0a425

2
but6mmoreka [{OK
https://m.edsoo.ru/ff0a436

0

Onepatop 340 000 "KomnaHus "TeH3op"

JIOKYMEHT MOZMUCAH SMEKTPOHHOM MOAMUCHIO

MYHULUNAJTIbHOE OBI.I.IEOBPA308ATEJ:I'I>HOE YYPEXXAEHUE "OCHOBHASA
LLIKOJIA N2 104 BOPOLUUJIOBCKOIO PAMOHA BOJITOrPAAA", /lbimapb Enexa
BnaavMupoBHa, AMPEKTOP
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(MSK)
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https://m.edsoo.ru/ff0a4360
https://m.edsoo.ru/ff0a4360
https://m.edsoo.ru/ff0a4252
https://m.edsoo.ru/ff0a4252
https://m.edsoo.ru/ff0a4c48
https://m.edsoo.ru/ff0a48a6
https://m.edsoo.ru/ff0a478e

teme «Pabora u MOIIIHOCTD.

OHeprus»
PesepBHbIii ypok. Pabota ¢

67 TEKCTAMH 110 TEME 1 bubnuoreka [IOK

https://m.edsoo.ru/ff0adee6

"MexaHuueckoe aBrKeHue"
PesepsHblit ypok. Pabota ¢

68 TekcTaMu 1o teme "Padora. 1

MoruHocTts. DHeprus”
OBIIEE KOJIMYECTBO YACOB I1O

ITPOTPAMME

Onepatop 340 000 "KomnaHus "TeHsop" ——

JIOKYMEHT MOZMUCAH SMEKTPOHHOM MOAMUCHIO

MYHULUNAJTIbHOE OBI.I.IEOBPA30BATEJ:I'I>HOE YYPEXXAEHUE "OCHOBHASA 25.09.25 13:50 Ceptudukat 217CA555269BEE4DA53418ADC217FE3B
LLIKOJIA N2 104 BOPOLUUJIOBCKOIO PAMOHA BOJITOrPAAA", /lbimapb Enexa (MSK)
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https://m.edsoo.ru/ff0a4ee6

8 KUIACC

Ne
n/n

Tema ypoka

OCHOBHBIE TIOJIOKEHUSI
MOJICKYJISIPHO-
KHHETUICCKOW TEOPUHU U HX

OIIBITHBIE TIOITBEPKACHUS
Macca u pazmep aTOMOB U

MOJIEKYJI
Mopaenu TBEpPIOTO,

KHUIAKOIo n l"83006p a3HOIro

COCTOSIHUH BeEIlECTBA
OO0BsICHEHUE CBOIICTB

TBEPIOTO, JKUIAKOTO U
ra3000pa3HOTr0 COCTOSTHUI
BEILIECTBA HA OCHOBE
IIOJIOKEHUN MOJIEKYJIIPHO-
KMHETUYECKOU TEOPUH

Kpucramnnueckue u
amMop(QHbIe Tena

CMmauynBaHuEe U
KalAJUIIPHOCTb.

[ToBepxHOCTHOE HaATsKEHUE
TennoBoe pacimmpenue u

CHKaThe
Temneparypa. Csi3b

TeMIIepaTypbl CO CKOPOCTHIO
TEIUIOBOTO JIBUKEHUS

KonuyecTBo yacos Hara
B KoHTpobHBbI IMpakTnyeckn u3ydeHun
cero
e padoThblI e padoThI 1

JIOKYMEHT MOZMUCAH SMEKTPOHHOM MOAMUCHIO

MYHULUNAJTIbHOE OBI.I.IEOBPA308ATEJ:I'I>HOE YYPEXXAEHUE "OCHOBHASA
LLIKOJIA N2 104 BOPOLUUJIOBCKOIO PAMOHA BOJITOrPAAA", /lbimapb Enexa
BnaavMupoBHa, AMPEKTOP

25.09.25 13:50
(MSK)

DJIEKTPOHHBIE
uudposbie
o0pa3oBaTejibHbIE

pecypchbl

bu6nuoreka [JOK
https://m.edsoo.ru/ff0a525
6

bubnnorexa [HOK
https://m.edsoo.ru/ff0a540e

bu6nunoreka [JOK
https://m.edsoo.ru/ff0a580
0

bu6mmoreka [JOK
https://m.edsoo.ru/ff0a553
0

bubnnoreka [IOK
https://m.edsoo.ru/ff0a5a26

Onepatop 340 000 "KomnaHus "TeH3op"
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https://m.edsoo.ru/ff0a5a26
https://m.edsoo.ru/ff0a5530
https://m.edsoo.ru/ff0a5530
https://m.edsoo.ru/ff0a5800
https://m.edsoo.ru/ff0a5800
https://m.edsoo.ru/ff0a540e
https://m.edsoo.ru/ff0a5256
https://m.edsoo.ru/ff0a5256

10

11

12

13

14

15

16

YaCTULL
BryTtpenHss sHeprus.

Crnioco0bl U3MEHEHUs
BHYTPEHHEHN SHEPIUU

Bunael Terionepenaun

VYpok-koH(pepeHus
"IIpakTrueckoe
HCIOJIb30BaHUE TETIOBBIX
CBOWCTB BEILIECTB U
MaTepHaJIoB B LEJAX
sHeprocOepekeHus"

KomnuecTBo TEIUIOTHI.
V nenpHas TEIUIOEMKOCTh

YpaBHEHHE TEILIIOBOTO
Oananca. TermrooOMeH u

TEIJIOBOE PaBHOBECHE
JlabopartopHas pabota

"UcciaenoBaHue ABICHUAA
Ter1000MeHa pu
CMEIINBAHUU XOJIOJHOMN U

ropstueit BobI"
Pacuer xonnyecTBa

TCIIJIOTHI, HCO6XO,Z[I/IMOF0
IJIL HAarp€BaHUA TCJia 1
BBLACIACMOTO UM IIPU

OXJIAXKIACHNU
JlabopaTopHas pabora

"Onpenenenue yaeabHOU

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a5c60

Bubnuoreka [JOK
https://m.edsoo.ru/ff0a641
2

bu6mmoreka [{OK
https://m.edsoo.ru/ff0a65c0

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a697
6

Bbubnuoreka [JOK
https://m.edsoo.ru/ff0a708
8

bu6nunoreka [JOK
https://m.edsoo.ru/ff0a6a98

bu6mmoreka [JOK
https://m.edsoo.ru/ff0a6bb

JIOKYMEHT MOZMUCAH SMEKTPOHHOM MOAMUCHIO

MYHULUNAJTIbHOE OBI.I.IEOBPA308ATEJ:I'I>HOE YYPEXXAEHUE "OCHOBHASA
LLIKOJIA N2 104 BOPOLUUJIOBCKOIO PAMOHA BOJITOrPAAA", /lbimapb Enexa
BnaavMupoBHa, AMPEKTOP

25.09.25 13:50
(MSK)
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https://m.edsoo.ru/ff0a6bb0
https://m.edsoo.ru/ff0a6bb0
https://m.edsoo.ru/ff0a6a98
https://m.edsoo.ru/ff0a7088
https://m.edsoo.ru/ff0a7088
https://m.edsoo.ru/ff0a6976
https://m.edsoo.ru/ff0a6976
https://m.edsoo.ru/ff0a65c0
https://m.edsoo.ru/ff0a6412
https://m.edsoo.ru/ff0a6412
https://m.edsoo.ru/ff0a5c60

17

18

19

20

21

22

23

24

TEILIOEMKOCTH BelecTna"
OHeprus TOIUINBA.

y,I[CJ'IBHaSI TCILIOTA

CropaHus
[LinaBnenue u oTBEpICBaHUE

KPUCTAJUTHYECKUX TEJl.
VY nenpHasg Teniiora

TUTABIICHHS
JlaGoparopHas pabota

"OnpenaeneHue yaenabHOU

TEIUIOTHI IUIaBJIeHUA Jbpaa"
[TapooGpazoBanue u

KoHeHcauus. Mcnapenue
Kunenue. Y nenpHas

TEII0Ta MapooOpa3oBaHuUs
1 KOHJICHCAIUH.
3aBUCUMOCTb TEMIIEPATYPHI
KUIIEHHSI OT aTMOC(HEPHOTO

JaBJICHHUA
Bnaxxnocts BO3ayXa.

JlabopaTopHas pabora
"Onpenenenve
OTHOCHUTEILHOM BIIAYKHOCTH

BO3ayXxa"
Pemenue 3agaq Ha

OIpPEACIICHUC BJIAKKHOCTU

BO3/yXa
[Tpununs! paboThl

TETUIOBBIX JBUTATEIICH.
[TapoBas TypOuHa.
JIBuraresnnr BHYTPEHHETO

bu6mmoreka [IOK

https://m.edsoo.ru/ff0a7b5a

bubmuoreka [{OK
https://m.edsoo.ru/ff0a71d
2

bu6nmoreka [JOK

https://m.edsoo.ru/ff0a72fe

bu6nuoreka [JOK

https://m.edsoo.ru/ff0a740c

bubmuoreka [{OK

https://m.edsoo.ru/ff0a786¢

bu6mmoreka [{OK
https://m.edsoo.ru/ff0a762
8

Onepatop 340 000 "KomnaHus "TeH3op"

JIOKYMEHT MOZMUCAH SMEKTPOHHOM MOAMUCHIO
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BnaavMupoBHa, AMPEKTOP

25.09.25 13:50
(MSK)

Ceptudpmkar 217CA555269BEE4DA53418ADC217FE3B



https://m.edsoo.ru/ff0a7628
https://m.edsoo.ru/ff0a7628
https://m.edsoo.ru/ff0a786c
https://m.edsoo.ru/ff0a740c
https://m.edsoo.ru/ff0a72fe
https://m.edsoo.ru/ff0a71d2
https://m.edsoo.ru/ff0a71d2
https://m.edsoo.ru/ff0a7b5a

25

26

27

28

29

30

31

32

CrOpaHus
KIIJI TermoBoro aBurates.

TemnoBele ABUTaTEIN U
3alIUTa OKPYKAOIIEeH
CpeIbI

3aKOH COXpaHEHMsI U
IIpEeBpaIlEeHus DHEPTUU B

TEIJIOBBIX MPOLECCAX
[ToaroroBka Kk KOHTPOJIBHOM

pabore o Teme "TermoBsie
siBneHus. M3menenune
arperaTHbIX COCTOSIHUM

BerecTna"
Kontponbnas padoTa mo

Teme "TernmoBbie IBJICHUS.
N3menenune arperaTHbIX

COCTOSIHHHM BerecTna"
Dnektpusanus Tein. /[Ba
pO/ia AIAEKTPUUECKUX
3apsi0B
Ypoxk-uccienoBaHue
"DnexkTpuzanus Tea
WHIYKIUEN U TpU
CONPUKOCHOBEHHUH"
BzanmopeiicTBue
3apSOKEHHBIX TeJl. 3aKOH

Kynona
DNEKTPUUECKOE TOJIE.

Hanpsioxkennocts
3JIEKTPUYECKOTO IOJIA.
[IpuHnun cynepno3sunun

bu6mmoreka [{OK

https://m.edsoo.ru/ff0a7c¢7¢

bu6mmoreka [JOK

https://m.edsoo.ru/ff0a83{2

bu6mmoreka [IOK

https://m.edsoo.ru/ff0a86ae

bu6mmoreka [{OK

https://m.edsoo.ru/ff0a87¢e4

bu6nuoreka [JOK

https://m.edsoo.ru/ff0a8a0a

Onepatop 340 000 "KomnaHus "TeH3op"

JIOKYMEHT MOZMUCAH SMEKTPOHHOM MOAMUCHIO

MYHULUNAJTIbHOE OBI.I.IEOBPA308ATEJ:I'I>HOE YYPEXXAEHUE "OCHOBHASA
LLIKOJIA N2 104 BOPOLUUJIOBCKOIO PAMOHA BOJITOrPAAA", /lbimapb Enexa
BnaavMupoBHa, AMPEKTOP

25.09.25 13:50
(MSK)

Ceptudpmkar 217CA555269BEE4DA53418ADC217FE3B



https://m.edsoo.ru/ff0a8a0a
https://m.edsoo.ru/ff0a87e4
https://m.edsoo.ru/ff0a86ae
https://m.edsoo.ru/ff0a83f2
https://m.edsoo.ru/ff0a7c7c

33

34

35

36

37

38

39

40

41

ANEKTPUYECKUX TOJIEN
Hocurenu snekrprnyecknx

3apsA0B. DJIeMEHTapHBII

3apsia. CTpoeHue atoMa
[IpoBoHMKY U

TUDJICKTPUKHU. 3aKOH
COXpaHEHUs

AJIEKTPUIECKOTO 3apsiaa
Pemenue 3amau Ha

IIPUMCHCHUC CBOMCTB

AIEKTPUUECKHUX 3apsI0B
DIJIEKTPUYECKHUI TOK,

YCJIOBUS €TI0
CYIIIECTBOBAHMUSI.
UcTtounukn
3JIEKTPUYECKOIO TOKa

JIefcTBUSA 2IEKTPUIECKOTO
TOKa

Ypoxk-uccienoBanue
"JleiicTBHE IEKTPUYECKOTO
I0JIS1 Ha IPOBOJHUKH U

TUDIIEKTPUKHU"
DNEeKTpUUYECKUI TOK B

MEeTaliax, XKUIKOCTAX U

raszax
DJIeKTprUYecKas UMb U e€

COCTaBHBIE YaCTH
Cuna Toka. JlaboparopHas

pabota "M3mepenue u
peryJiupoBaHHe CUJIbl TOKA"

JIOKYMEHT MOZMUCAH SMEKTPOHHOM MOAMUCHIO

MYHULUNAJTIbHOE OBI.I.IEOBPA308ATEJ:I'I>HOE YYPEXXAEHUE "OCHOBHASA 25.09.25 13:50
LLIKOJIA N2 104 BOPOLUUJIOBCKOIO PAMOHA BOJITOrPAAA", /lbimapb Enexa (MSK)
BnaavMupoBHa, AMPEKTOP

bubmuoreka [{OK
https://m.edsoo.ru/ff0a8ef6

bu6nmoreka [JOK
https://m.edsoo.ru/ff0a90cc

bubmnorexa [HOK
https://m.edsoo.ru/ff0a95a4

bubnnoreka [HOK
https://m.edsoo.ru/ff0a96b
2

bu6nmoreka [JOK
https://m.edsoo.ru/ff0a983
8

bu6mmoreka [JOK
https://m.edsoo.ru/ff0a8bd
6

Onepatop 340 000 "KomnaHus "TeH3op"

Ceptudpmkar 217CA555269BEE4DA53418ADC217FE3B



https://m.edsoo.ru/ff0a8bd6
https://m.edsoo.ru/ff0a8bd6
https://m.edsoo.ru/ff0a9838
https://m.edsoo.ru/ff0a9838
https://m.edsoo.ru/ff0a96b2
https://m.edsoo.ru/ff0a96b2
https://m.edsoo.ru/ff0a95a4
https://m.edsoo.ru/ff0a90cc
https://m.edsoo.ru/ff0a8ef6

42

43

44

45

46

47

48

DneKTpUUYECKOE
HanpsbkeHue. BoiapTmerp.
JlaGoparopHas pabota
"N3mepenue u
peryaupoBaHue

HanpspkeHus"
CornpotuBnenue

MPOBOJIHUKA. Y IeTTbHOE

COTIPOTHBIICHHUE BEIIECTBA
JlabopaTopHas pabota

"3aBUCUMOCTE
ANEKTPUIECKOTO
COHpOTI/IBJ'IeHI/If{
IIPOBOJIHKMKA OT €r0 JIJTUHBI,
TUIOMIA/INA TIOTIEPEIHOTO

ceyeHus ¥ marepuana'
3aBUCHUMOCTD CHJIBI TOKA OT

HanpspkeHus. 3akoH Oma

IS y9acTKa IeTn
JlabopartopHas pabota

"UccaenoBanue
3aBHCHMOCTH CHJIBI TOKA,
HIYIIETO Yepe3 Pe3ucCTop,
OT COIPOTUBJICHUS
pE3UCTOpa M HAMIPSHKCHUS

Ha pe3ucrope”
TlocinenoBaTenpHOE U

napajijiCJIbHOC COCAUHCHUA

MPOBOIHUKOB
JlaboparopHas pabora

"[IpoBepka npasuiia

bu6nuoreka [JOK
https://m.edsoo.ru/ff0a%¢14

bu6nmoreka [JOK
https://m.edsoo.ru/ff0aa738

bu6mmoreka [{OK
https://m.edsoo.ru/ff0aa738

Bubnuorexa [JOK
https://m.edsoo.ru/ff0aa44a

bu6nmoreka [JOK
https://m.edsoo.ru/ff0aa04e

JIOKYMEHT MOZMUCAH SMEKTPOHHOM MOAMUCHIO

MYHULUNAJTIbHOE OBI.I.IEOBPA308ATEJ:I'I>HOE YYPEXXAEHUE "OCHOBHASA 25.09.25 13:50
LLIKOJIA N2 104 BOPOLUUJIOBCKOIO PAMOHA BOJITOrPAAA", /lbimapb Enexa (MSK)
BnaavMupoBHa, AMPEKTOP
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https://m.edsoo.ru/ff0aaa58
https://m.edsoo.ru/ff0aa04e
https://m.edsoo.ru/ff0aa44a
https://m.edsoo.ru/ff0aa738
https://m.edsoo.ru/ff0aa738
https://m.edsoo.ru/ff0a9e14

49

50

51

52

53

54

55

56

CJIOKCHUA HaHpiI)KeHI/Iﬁ npu
IIOCICI0BATCIBHOM
COCAMHCHUU IBYX

pe3ucTopoB”
JlabopartopHas pabota

"IIpoBepka npaBuia aJis
CUJIBI TOKA IIPU
napajyuielbHOM COeAMHEHUU

pe3uctopoB”
Pemenne 3agaq Ha

IpUMeHeHne 3akoHa Oma
IS pa3INIHOTO

COCIUHCHUSA ITPOBOAHUKOB
PaGora u MOIIHOCTD

3JEKTPUYECKOTO TOKA.
3akoH Jlxxoynsa-Jlenna
JlabopaTtopHas pabota
"Onpenenenue paboThl U
MOIIHOCTH 3JEKTPUIECKOTO

ToKa"
DNEeKTPUUYECKUE LIETIH U

OTpeOUTENN
JJEKTPUYECKON SJHEPIUH B

obITy. KopoTkoe 3aMbikanne
[TocTosTHHBIE MarHUTBI, UX

B3aUMOJEHCTBUE
Ypoxk-uccienoBanue

"N3ydyenue noneu

HOCTOSIHHBIX MarHuTOB"
MaruutHoe 1osJe.

MarnuTtHoe 1ojie 3eMiIn 1

bu6mmoreka [JOK

https://m.edsoo.ru/ff0aadle

bu6mmoreka [{OK

https://m.edsoo.ru/ff0aaf8a

bu6nmoreka [JOK
https://m.edsoo.ru/ff0ab12

4

bu6mmoreka [{OK

https://m.edsoo.ru/ff0ab3e0

bu6mmoreka [JOK
https://m.edsoo.ru/ff0ab66

0

bu6mmoreka [IOK

https://m.edsoo.ru/ff0ac3d0

Bubnuorexa [JOK

https://m.edsoo.ru/ff0acOba

OnepaTtop 340 000 "KomnaHus "TeH3op"

JIOKYMEHT MOZMUCAH SMEKTPOHHOM MOAMUCHIO

MYHULUNAJTIbHOE OBI.I.IEOBPA308ATEJ:I'I>HOE YYPEXXAEHUE "OCHOBHASA
LLIKOJIA N2 104 BOPOLUUJIOBCKOIO PAMOHA BOJITOrPAAA", /lbimapb Enexa
BnaavMupoBHa, AMPEKTOP

25.09.25 13:50
(MSK)
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https://m.edsoo.ru/ff0ac0ba
https://m.edsoo.ru/ff0ac3d0
https://m.edsoo.ru/ff0ab660
https://m.edsoo.ru/ff0ab660
https://m.edsoo.ru/ff0ab3e0
https://m.edsoo.ru/ff0ab124
https://m.edsoo.ru/ff0ab124
https://m.edsoo.ru/ff0aaf8a
https://m.edsoo.ru/ff0aad1e

57

58

59

60

61

€ro 3HaA4YCHUC IJId )KU3HHU Ha

3emite
[ToaroToBka Kk KOHTPOJIBHOM

pabore 1o Teme
"DneKkTpruuecKue 3apspl.
3apspKeHHbIE Tesa U UX
B3aUMOJEHCTBUYSL.
[TocTostHHBIN

AJEKTPUYECKUN TOK"
KonTponbnas pabota no

TeMe "DIEeKTpUIECKUe
3apsiabl. 3apsKEHHbBIE Tella
U UX B3aUMO/JICUCTBUA.
[TocTostHHBIN
aNeKTpudecKkuii Tok" /
Bceepoccutickas

npoBepoyHasi pabora
PezepsHslii ypok. Pabora ¢

TEKCTaMU 10 TeMe
"I[TocTostHHBII
aeKTpudecKuil Tok" /
Bceepoccutickas

MpoBepoyHas pabora
OmneIT Opcrena. MaruutHoe

I10JIE DJIEKTPUUECKOIO TOKA
MarsuTtHO€ 10J1e KaTyIlIKu

C TOKOM
[Ipumenenne

JJIEKTPOMArHUTOB B
texuuke. JlabopaTopHas
pabora "Uzyuenue

1 1

1 1

1

1 0.5

bu6mmoreka [JOK

https://m.edsoo.ru/ff0abd2c

bu6mmoreka [IOK

https://m.edsoo.ru/ff0abea&

Bubnuorexa [JOK

https://m.edsoo.ru/ff0acdc6

bu6nmoreka [JOK

https://m.edsoo.ru/ff0ac1d2

bu6mmoreka [{OK

https://m.edsoo.ru/ff0ac74a

Onepatop 340 000 "KomnaHus "TeH3op"

JIOKYMEHT MOZMUCAH SMEKTPOHHOM MOAMUCHIO

MYHULUNAJTIbHOE OBI.I.IEOBPA308ATEJ:I'I>HOE YYPEXXAEHUE "OCHOBHASA
LLIKOJIA N2 104 BOPOLUUJIOBCKOIO PAMOHA BOJITOrPAAA", /lbimapb Enexa
BnaavMupoBHa, AMPEKTOP

25.09.25 13:50
(MSK)
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https://m.edsoo.ru/ff0ac74a
https://m.edsoo.ru/ff0ac1d2
https://m.edsoo.ru/ff0acdc6
https://m.edsoo.ru/ff0abea8
https://m.edsoo.ru/ff0abd2c

62

63

64

65

66

67

JIECTBHUS MAarHUTHOTO MOJIS

Ha MPOBOJIHUK C TOKOM"
DIEeKTPOABUTATEIb

IIOCTOSIHHOTO TOKa.
Hcnons3oBanue
AJIeKTpoBUrareneil B
TEXHUYECKUX YCTPOHCTBAX
U Ha TPaHCIOpTe.
JIaGoparopHas pabota
"KonctpyupoBanue u
u3yueHue paboTbl

aneKTpoasurarens”
OnsiTel @apanes. 3aKoH

3JI CKTpOMaFHHTHOﬁ

nHaykiuu. [Ipasuno Jlenma
DnexTporesepaTop.

CriocoObI mosryyeHus
NEKTPUYECKON SHEPTHH.
DNEeKTPOCTAHIIUU Ha
BO300HOBIISIEMBIX

HWCTOYHUKAX YHEPTUU
[ToaroroBka Kk KOHTPOJIBHOM

pabore 1o Teme
"DneKkTprudeckue u

MAarHUTHBIE sIBJIeHUS"
KonTponbnas padota no

TeMme "DNEeKTpUYecKue u

MAarHUTHBIC SBJICHHS"
PesepBHblit ypok. Pabora ¢

TEKCTAMH 110 TEME
"TermnoBble BIcHUA"

bu6mmoreka [{OK
https://m.edsoo.ru/ff0ac86¢

bubnnorexa [HOK
https://m.edsoo.ru/ff0acb14

bu6nmoreka [JOK

https://m.edsoo.ru/ff0acc5e
Onepatop 340 000 "KomnaHus "TeHsop" ——

JIOKYMEHT MOZMUCAH SMEKTPOHHOM MOAMUCHIO

MYHULUNAJTIbHOE OBI.I.IEOBPA308ATEJ:I'I>HOE YYPEXXAEHUE "OCHOBHASA
LLIKOJIA N2 104 BOPOLUUJIOBCKOIO PAMOHA BOJITOrPAAA", /lbimapb Enexa
BnaavMupoBHa, AMPEKTOP

25.09.25 13:50  Ceprudmkar 217CA555269BEE4DA53418ADC217FE3B
(MSK)



https://m.edsoo.ru/ff0acc5e
https://m.edsoo.ru/ff0acb14
https://m.edsoo.ru/ff0ac86c

PezepaHblii ypok. Pabora ¢
68 TEKCTaMU TI0 TeMe 1

"MaruuTtHeble sBiaeHud"
OBIIEE KOJIMYECTBO YACOB I10

4 14.
[TPOTPAMME >

Onepatop 340 000 "KomnaHus "TeH3op"
JOKYMEHT NOAMUCAH SNEKTPOHHOWM NOAMUCHIO
MYHWULMNAJIbHOE OBLLEOBPA30OBATEJIbHOE YYPE)XXAEHUE "OCHOBHAS 25.09.25 13:50

LLIKOJIA N2 104 BOPOLLWIOBCKOrO PAMOHA BOJIFTOrPAAA", /lbimapb EneHa (MSK)
BnaavMupoBHa, AMPEKTOP

Ceptudpmkar 217CA555269BEE4DA53418ADC217FE3B




9 KJIACC

KoanuectBo yacon 1 DJIeKTPOHHbIE
ara
Ne uudposbie
Tema YpoKa KOHTpO.JILHLI HpaKTH'IeCKH H3y4YeHH
n/n Bcero o0pa3oBaTe/bHbIE
e padoTsbl e padoThI a1
pecypchbl
MexaHuueckoe OBMKEHHUE. 1
MarepuanbHas TOUKa
Cucrema orcyera.
OTHOCHUTENBHOCTh 1 brbmmorexa [IOK
https://m.edsoo.ru/ff0ad474
MEXaHUYECKOTO JBUKEHUS
PaBHOMepHOE | bubnnorexa [IOK
MPSAMOJIMHETHOE ABUKEHHE https://m.edsoo.ru/ff0ad19a
HepasHomepHoe
MPSIMOJIMHEMHOE JIBUYKEHUE. 1
Cpenusisi ¥ MTHOBEHHAs
CKOpPOCTb
[Ipsmonuneitnoe
ABHOYCKOPEHHOE 1 brbmmorexa [TOK
PapHOyeKop https://m.edsoo.ru/ff0ad8d4
JNBUKEHUE. Y CKOpEHUE
CkopocTh NpSIMOIMHEWHOTO
PaBHOYCKOPEHHOTO |
nskeHus. ['papux
CKOpPOCTH
JlaGopatophas pabota
"OnpenencHue yCKOpeHus
Te€Ja IPU PAaBHOYCKOPEHHOM 1 1 bubmmorexa [TOK
PH PABHOYCKOPEHH https://m.edsoo.ru/ff0adb18
JBUKEHUU 110 HAKJIOHHOU
IJI0CKOCTH"
CBo0OoHOE MaZIeHHE Tel. |

Omnertsl [Nanunes Onepatop 30 000 "KomnaHus "TeHsop" ———

JIOKYMEHT MOZMUCAH SMEKTPOHHOM MOAMUCHIO

MYHULUNAJTIbHOE OBI.I.IEOBPA308ATEJ:I'I>HOE YYPEXXAEHUE "OCHOBHASA 25.09.25 13:50 Ceptudukat 217CA555269BEE4DA53418ADC217FE3B
LLIKOJIA N2 104 BOPOLUUJIOBCKOIO PAMOHA BOJITOrPAAA", /lbimapb Enexa (MSK)
BnaavMupoBHa, AMPEKTOP



https://m.edsoo.ru/ff0adb18
https://m.edsoo.ru/ff0ad8d4
https://m.edsoo.ru/ff0ad19a
https://m.edsoo.ru/ff0ad474

10

11

12

13

14

15

16

17

18

19

20

21

PaBHOMepHOC JABMKCHUC T10

OoKpyxkHOCTH. [Tepuon u
4acToTa OOpaIeHHs.
Jluneiinas v yriioBas

CKOpPOCTH
LenTpocTpeMuTenbHOe

YCKOpEHHE
IIepBsiii 3ak0oH HproTOHA.

Bexkrop cunbl
Bropoii 3akon HeroToHa.

PaBHOpelicTBYIOIIAs crita
Tpernii 3akoH HproTOHA.

Cyneprio3unus cui
Pemenue 3amay Ha
MIPUMEHEHNE 3aKOHOB
HrroTona

Cuna ynpyroctu. 3aKoH
I'yka

Pemenue 3agau no reme

«Cwuna ynpyroctu»
JlabopaTopHas pabota

«OrnpeneneHne KeCTKOCTH
MPYKUHBD)

Cuna Tpenus

Pemienue 3amad mo teme

«Cwuina TpeHus»
JlabopaTopHas pabora

"Onpenenenne
kod(duLMeHTa TpeHUs

CKOIbXeHus"
Pemrenue 3agad mo remMe

1

Bbu6nuoreka [JOK
https://m.edsoo.ru/ff0ael76

bu6nmnoreka [JOK
https://m.edsoo.ru/ff0ae612
bu6mmoreka [JOK
https://m.edsoo.ru/ff0ae72a
bu6nuorexa [JOK
https://m.edsoo.ru/ff0ae982

bu6mmoreka [JOK
https://m.edsoo.ru/ff0aebbc

bubnnoreka I[IOK
https://m.edsoo.ru/ff0aeca2

bubnnoreka [IOK
https://m.edsoo.ru/ff0aece28

Bubnuoreka [JOK
https://m.edsoo.ru/ff0af738

bu6nmnoreka [JOK
https://m.edsoo.ru/ff0afa26

bu6mmoreka [JOK
https://m.edsoo.ru/ff0af8be

JIOKYMEHT MOZMUCAH SMEKTPOHHOM MOAMUCHIO

MYHULUNAJTIbHOE OBI.I.IEOBPA308ATEJ:I'I>HOE YYPEXXAEHUE "OCHOBHASA 25.09.25 13:50
LLIKOJIA N2 104 BOPOLUUJIOBCKOIO PAMOHA BOJITOrPAAA", /lbimapb Enexa (MSK)
BnaavMupoBHa, AMPEKTOP

One;BﬂﬁBﬂW&oH@K"TeHsop" _
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https://m.edsoo.ru/ff0af8be
https://m.edsoo.ru/ff0afa26
https://m.edsoo.ru/ff0af738
https://m.edsoo.ru/ff0aee28
https://m.edsoo.ru/ff0aeca2
https://m.edsoo.ru/ff0aeb6c
https://m.edsoo.ru/ff0ae982
https://m.edsoo.ru/ff0ae72a
https://m.edsoo.ru/ff0ae612
https://m.edsoo.ru/ff0ae176

22

23

24

25

26

27

28

"3akonsl Herotona. Cuita

ynpyroctu. Cuia Tpenus"
Cuna TSDKEeCTH U 3aKOH

BCEMHUPHOTO TATOTEHUSI.
YckopeHue cBOOOTHOTO
naIeHust
VYpoxk-koHpepeHus
"JIBuKEeHHE TeJT BOKPYT
TPaBUTALMOHHOTO LIEHTpa
(Conneunas cucrema).

Tamaxtuxn"
Pemenue 3amay mo reme

"Cuna TSKECTH U 3aKOH

BCEMHUPHOI'O TATOTEHUS"
IIepBas kocMuueckas

CKOPOCTD. HeBecomocTts n

neperpy3Ku
PaBHOBeCcue MarepuanbHOW

TOYKH. AOGCOIIOTHO TBEPOL

tesio. PaBHoBecue TBEpAOTO
TeJa C 3aKPEIIEHHON OChIO
BpalleHusi. MOMEHT CUJIBL.

Lentp TsKECTH
PaBHOBeCHE MarepuanbHOU

TOYKH. AOCOJIIOTHO TBEP0C

teso. PaBHoBecue TBEpAOrO
TeJla ¢ 3aKPEIUIEHHOW OCBIO
BpaleHusi. MOMEHT CUJIBL.

entp TsKECTH
Pemenne 3ama4 o reme

"MowmeHnT cuisbl. Llentp

https://m.edsoo.ru/ff0afb8e

bu6mmoreka [JOK
https://m.edsoo.ru/ff0af044

bu6mmoreka [JOK
https://m.edsoo.ru/ff0af5{8

bubnnoreka [IOK
https://m.edsoo.ru/ff0af33¢

bu6nmorexa [JOK
https://m.edsoo.ru/ff0afe36

bubnnoreka [HOK
https://m.edsoo.ru/ff0b02

One

JIOKYMEHT MOZMUCAH SMEKTPOHHOM MOAMUCHIO

MYHULUNAJTIbHOE OBI.I.IEOBPA308ATEJ:I'I>HOE YYPEXXAEHUE "OCHOBHASA
LLIKOJIA N2 104 BOPOLUUJIOBCKOIO PAMOHA BOJITOrPAAA", /lbimapb Enexa
BnaavMupoBHa, AMPEKTOP

25.09.25 13:50  Ceprudmkar 217CA555269BEE4DA53418ADC217FE3B
(MSK)



https://m.edsoo.ru/ff0b02b4
https://m.edsoo.ru/ff0afe36
https://m.edsoo.ru/ff0af33c
https://m.edsoo.ru/ff0af5f8
https://m.edsoo.ru/ff0af044
https://m.edsoo.ru/ff0afb8e

29

30

31

32

33

34

35

36

37

TsDKECTH"
[ToaroToBka Kk KOHTPOJIBHON

pabore 1o Teme
"MexaHn4yecKoe IBUKEHUE.

BzaumogeiictBue Ten"
Konrpomnbnas padora mo
Teme "MexaHudeckoe
NIBIDKeHUe. B3zanMmoencTeue

Ten"

Nmnynec Tena. Ummnynbe
CWJIbL. 3aKOH COXPaHEHUs
UMITyJbca. YTIPyroe u

HEYIpPYroe B3auMOJCHCTBUE
Pemrenne 3agad mo reMe

"3aKoH coXpaHEeHHUsI
umnysabca"
Ypoxk-koHpepeHus
"PeakTHBHOE IBIKCHUC B

IIPUPOJIE U TEXHUKE"
MexaHunueckas paboTa u

MOIIIHOCTD

PabGora cHIIBI TSHKECTH, CHITBI
YOPYTOCTH M CHJIBI TPEHUS

JlabopaTtopHas pabota
«Onpenenenune padoThI
CHJIBI TPEHUS IIPU
PaBHOMEPHOM JIBUYKEHUU
TeJla 1Mo TOPU30HTATIBLHOU

TIOBEPXHOCTHY
CBs13b SHEpTHU U pabOTHI.

4

bubnnoreka [IOK
https://m.edsoo.ru/ff0b040
8

Bbu6nuoreka [JOK
https://m.edsoo.ru/ff0b06ec

bu6mmoreka [JOK
https://m.edsoo.ru/ff0b07fa

bubnnoreka [HOK
https://m.edsoo.ru/ff0b096¢

bubmnoreka [IOK
https://m.edsoo.ru/ff0b0a84
Bu6nuorexa [JOK
https://m.edsoo.ru/ff0b0db
8
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https://m.edsoo.ru/ff0b07fa
https://m.edsoo.ru/ff0b06ec
https://m.edsoo.ru/ff0b0408
https://m.edsoo.ru/ff0b0408
https://m.edsoo.ru/ff0b02b4

38

39

40

41

42

43

44

45

46

47

[ToreHmanbHas 3HEPrust
Kunernueckas sneprus.

Teopema 0 KHHETHYECKOM

SHEPTUH
3aKOH COXpaHEHMsI SHEPTUU

B MEXaHHKE
JIabopaTtopHas padota

((HSy‘IGHI/Ie 3aKOHa
COXPAHCHUA SHCPIrUn»

KomnebaTenpHoe ABMXEHNE U
€ro XapaKTEePUCTUKH

3aryxaronue KojacOaHus.
Brinyx1eHHBIC KOJICOaHUSI.

Peszonanc
MaremMaTnyecku u

IIPYKUHHBINA MasTHUKHU
VYpok-uccnenoBanue

«3aBUCHUMOCTD nepuoga
KOJIEOAHHH OT )KECTKOCTH

IIPYKUHBI U Macchl Ipy3a»
[IpeBpanienue 3Hepruu npu

MEXaHUYECKUX KOICOaHHUIX
JIabopaTtopHas padota

«OmnpeneneHue 4acToThl U
nepuoja Konebanui

MPYKUHHOTO MasiTHUKA)
JlabopaTopHas pabora

«ITpoBepka HE3aBUCUMOCTH
nepuoja kojaebanuit rpysa,
MOJIBEILIEHHOTO K HUTH, OT

JIOKYMEHT MOZMUCAH SMEKTPOHHOM MOAMUCHIO

MYHULUNAJTIbHOE OBI.I.IEOBPA308ATEJ:I'I>HOE YYPEXXAEHUE "OCHOBHASA
LLIKOJIA N2 104 BOPOLUUJIOBCKOIO PAMOHA BOJITOrPAAA", /lbimapb Enexa
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bubnnoreka I[IOK
https://m.edsoo.ru/ff0b0c32

bu6mmoreka [JOK
https://m.edsoo.ru/ff0b12fe

bubnnoreka [HOK
https://m.edsoo.ru/ff0b185
8

bu6mmoreka [JOK
https://m.edsoo.ru/ff0b20f0

bubnnoreka [HOK
https://m.edsoo.ru/ff0b197a

bu6mmoreka [JOK
https://m.edsoo.ru/ff0blaec

bu6mmoreka [JOK
https://m.edsoo.ru/ff0b197a
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https://m.edsoo.ru/ff0b197a
https://m.edsoo.ru/ff0b1aec
https://m.edsoo.ru/ff0b197a
https://m.edsoo.ru/ff0b20f0
https://m.edsoo.ru/ff0b1858
https://m.edsoo.ru/ff0b1858
https://m.edsoo.ru/ff0b12fe
https://m.edsoo.ru/ff0b0c32

48

49

50

51

52

53

54

55

56
57

MAaCCBI Ipy3a»
MexaHnueckue BOJIHBI.

CBoiicTBa MEXaHHYSCKHUX
BOJIH. [IpononbHBIE N
MOTIEPEYHBIE BOJIHBI
Ypok-koH(pepeHus
"MexaHHU4YeCKHE BOIHBI B
TBEPAOM TeEJIE.

Ceiicmuueckue BOJTHBI"
3Byk. PacnpocTtpanenue u

OTpa)kK€HUE 3ByKa
Ypoxk-uccienoBanue

"HaOnrogenue 3aBUCUMOCTH

BBICOTHI 3ByKa OT YaCTOTHI"
I'poMKOCTB 3ByKa U BBICOTA

TOHA. AKYCTHUYECKUI
pe30HaHC
VYpok-koHpepeHus
"VabpTpa3zByk U HHGPa3ByK B

MPUPOJIC U TEXHUKE"
IToaroroBka Kk KOHTPOJIBHOMI

pabote mo Teme "3aKOHBI
coxpaHeHusi. MexaHu4ecKue

KOJIeOaHUs U BOJIHBI"
KonrposbHas pabora 1mo

TeMe "3aKOHBI COXPAHEHUS.
Mexannyeckue KoyueGaHus u
BOJIHBI"

DJIEKTPOMarHuTHOE TOJIE.
DNEeKTPOMarHUTHbIE BOJIHBI
CaoiicTBa

bubnnoreka [IOK
https://m.edsoo.ru/ff0b21fe

bu6mmoreka [JOK
https://m.edsoo.ru/ff0b23ca

bu6nmoreka [JOK
https://m.edsoo.ru/ff0b25f0

bu6nmorexa [JOK
https://m.edsoo.ru/ff0b2abe

Onepatop 340 000 "KomnaHus "TeH3op"
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58

59

60

61

62

63

64
65

3JE€KTPOMArHUTHBIX BOJIH
VYpok-koH(pepeHus
"[Ikana 3J1eKTpOMarHuTHBIX
BOJH. Mcnone3oBanue
ANEKTPOMArHUTHBIX BOJH

I COTOBOM cBs3H"
Ypoxk-uccienoBanue

"N3yueHne cBOWCTB
ANEKTPOMATHUTHBIX BOJIH C
IIOMOIIIBI0 MOOWMIIBHOTO

tenedona"
Perenue 3amau Ha

OMPECACIICHUC YaCTOThI 1
JJINHBI SHGKTpOMaFHHTHOﬁ

BOJIHbI
BHCKTPOMaFHI/ITHaH

npupoaa ceera. CKopocThb
cBeTa. BoTHOBEIE CBOMCTBA

cBeTa
Hctounuku cBera.

[IpssMonuHenHOE
pacrpoCcTpaHEHHUE CBETA.

3armenus Comnnia u JIyHsl
3aKOH OTpa)XeHHUs CBETA.

3epkana. Pemenue 3amad Ha
MIPUMEHEHNE 3aKOHa

OTPaKCHHS CBETA
[Ipenomnenue cBera. 3aKoH

IIPEJIOMJICHUS CBETA
ITonHoe BHyTpeHHEE

OTpaXXCHUC CBCTA.

bu6mmoreka [JOK
https://m.edsoo.ru/ff0b2fe6

bubnnoreka [IOK
https://m.edsoo.ru/ff0b2c6¢

bu6nmnoreka [JOK
https://m.edsoo.ru/ff0b31d
0

bubmuoreka [{OK
https://m.edsoo.ru/ff0b365
8

bu6mmoreka [JOK
https://m.edsoo.ru/ff0b38c4

bubmnoreka [IOK
https://m.edsoo.ru/ff0b3aea
Bubnuoreka [JOK

https://m.edsoo.ru/ff0b3c5c
OnepaTtop 340 000 "KomnaHus "TeHzop" ——

JIOKYMEHT MOZMUCAH SMEKTPOHHOM MOAMUCHIO
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https://m.edsoo.ru/ff0b3658
https://m.edsoo.ru/ff0b31d0
https://m.edsoo.ru/ff0b31d0
https://m.edsoo.ru/ff0b2c6c
https://m.edsoo.ru/ff0b2fe6

66

67

68

69

70

71

72

73

Hcnons3oBanue MoIHOTO
BHYTPEHHETO OTPAKEHHUS B

ONTUYECKUX CBETOBOJIAX
JlabopaTopHas pabora

"UccaenoBanue
3aBUCHUMOCTH yTJIa
MIPEIOMIICHHUSI CBETOBOTO
Jyda OT yIJia MMaJIeHus Ha
rpanune "Bo3ayx-crexsio""
VYpok-koH(pepeHus

"M cnoib30BaHKE TIOJIHOIO
BHYTPEHHETO OTPaKCHHUS:
CBETOBOJIBI,

ONTUKOBOJIOKOHHAS CBSI3b"
JInasel. Onrudeckas cuiia

JINH3BI
[TocTpoenue nzobpaxeHuii B

JTUH3aX
JIabopartopHas pabora
"Onpenenenne GpoKycHOTO
pacCTOSAHUS U ONITUYECKOMN
CWJIBI coOMparomiei JIMH3b1"
VYpok-koH(pepeHIus
"OnTuyeckue JIMH30BbIC
npuoopsI"

I'ma3 kak ontuyeckas
cucrema. 3peHue
VYpok-koHpepeHus
"IledexTsl 3penust. Kak
COXPaHUTH 3peHHe"

1 1
1 1
1
1
1 1
1 1
1
1 1

bu6mmoreka [JOK
https://m.edsoo.ru/ff0b3f2¢
bubmnoreka [HOK
https://m.edsoo.ru/ff0b444a

bu6mmoreka [JOK
https://m.edsoo.ru/ff0b420
6

bu6mmoreka [JOK
https://m.edsoo.ru/ff0c0a7e

bubnnoreka [IOK
https://m.edsoo.ru/ff0b468
4

Onepatop 340 000 "KomnaHus "TeHsop" ——

JIOKYMEHT MOZMUCAH SMEKTPOHHOM MOAMUCHIO
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https://m.edsoo.ru/ff0b4206
https://m.edsoo.ru/ff0b444a
https://m.edsoo.ru/ff0b3f2c

74

75

76

77

78

79

80

81

82

83

Paznoxenue 6enoro ceera B
cnektp. OneiTl HptoTOHA.
CrnoskeHue CeKTpaibHbIX

uBeToB. /lucnepcus ceera
JIabopaTtopHas padota
"OnBITHI O PA3IOKEHUIO
0eJI0ro CBeTa B CIEKTP U
BOCIPUATHUIO 1IBETA
MIPEMETOB MPH UX
HaAOII0IEHUU Yepe3
1[BETOBbIE (hUIBTPHI"
YpOoK-NpakTUKyM
"BoaHoBbIE CBOICTBA CBETA!
aucrepcusi, tHTeppepeHus
u qudpakaus”

OmnbiThl Pesephopaa u

IUTaHEeTapHast MOJEIb aTOMa
[Toctrynatel bopa. Mopaenn

atoma bopa
Hcnyckanue u NorioneHue

cBera aToMoM. KBaHTEI.
JInnenyaTele CIIEKTPBI
YpoK-npakTUKyM
"HabmtofeHue criekTpoB
HcImycKaHus"

PannoakTUBHOCTE U €€ BUILI

CrpoeHue aTOMHOTrO sijipa.

Hyxnonnas monens
PannoaktuBHbIE

npeBpatieHus. M30tomnsl

JIOKYMEHT MOZMUCAH SMEKTPOHHOM MOAMUCHIO

MYHULUNAJTIbHOE OBI.I.IEOBPA308ATEJ:I'I>HOE YYPEXXAEHUE "OCHOBHASA
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BnaavMupoBHa, AMPEKTOP

25.09.25 13:50
(MSK)

bu6mmoreka [JOK
https://m.edsoo.ru/ff0c0f4c

bu6nmoreka [JOK
https://m.edsoo.ru/ff0c0e2a

bu6nunoreka [JOK
https://m.edsoo.ru/ff0c12a8

bu6nmnoreka [JOK
https://m.edsoo.ru/ff0c144c

bu6mmoreka [JOK
https://m.edsoo.ru/ff0c1550

bubnnoreka [IOK
https://m.edsoo.ru/ff0c1672

Bubnuoreka [JOK
https://m.edsoo.ru/ff0c18ac
bubnnoreka [HOK

https://m.edsoo.ru/ff0clal4
Onepatop 340 000 "KomnaHus "TeH3op"
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https://m.edsoo.ru/ff0c18ac
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84

85

86

87

88

&9

90

91

92

93

Pemenue 3agau no reme:
"PannoakTuBHBIC
npeBpaieHus "

[Tepuon nonypacmnana
VYpoxk-koHpepeHus
"PaguoakTUBHbBIE U3TYUYEHUS
B MIPUPOJIE, MEIUIMHE,
TexHuKe"

SAnepHble peakuuu. 3aKOHbI
COXpPaHEHHSs 3apsSA0BOTO U

MacCOBOT'O YHCEI
DHeprust CBSI3U aTOMHBIX

sinep. CBsi3b Macchl U

SHEpPruu
Pemmenne 3agay mo reme

" nepusle peakuun”
Peakuuu cunTe3a u neneHust
anep. crounuku sHepruu
CouHiia 1 38311
VYpoxk-koHpepeHus
"SnepHast SHEpreTukKa.
JlercTBUsA paguOAKTUBHBIX
M3JIy4CHUH Ha )KUBBIE

opraHu3mbl"
[ToaroToBka K KOHTPOJIBHOM

pabote mo Teme
"EeKTpOMarHuTHOE MoJIe.
DNEeKTPOMarHUTHbIE BOJTHBI.

KBauroBrie sBienus"
Konrpomnsnas padora mo

Teme "DIEeKTPOMArHUTHOE

bubmuoreka [{OK
https://m.edsoo.ru/ff0c1b4a

bubmuoreka [{OK
https://m.edsoo.ru/ff0c2126

bu6nmoreka [JOK
https://m.edsoo.ru/ff0c1¢58

bubnnoreka [IOK
https://m.edsoo.ru/ff0c1d7a

bubmnoreka [IOK
https://m.edsoo.ru/ff0c1e88

bu6mmoreka [JOK
https://m.edsoo.ru/ff0c223e

Onepatop 340 000 "KomnaHus "TeH3op"
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94

95

96

97

98

99

100

nosie. DJIeKTPOMarHUTHbIE
BOJHEI. KBaHTOBERIE

SIBJICHUS"

[ToBTOpEHME, 0000IICHHE.
JIaGopaTtopHbie pabOTHI O
Kypcy "B3aumogerictBue

Teln
[ToBTOpeHnue, 06061IEeHNE.

Pemenne pacdeTHbIX U
KauyeCTBEHHBIX 3aa4 Mo

teme "TeruioBbie mpoiecch”
[ToBTOpeHnue, 06001IeHNE.

Pemenne pacdyeTHbIX U
KaueCTBEHHBIX 3aJad I10
teme "KIIJ] TeruoBeIx

nBurarenen”
[ToBTOpeHnue, 06061IeHNE.

Pemenue pacyeTHBIX U
Ka4ueCTBEHHBIX 3a]1a4 110
teme "KIIJ]

3JIEKTPOYCTAaHOBOK"
[ToBTOopenue, obo0mIEHHE.

JlabopaTopHbie pabOTHI 1O

Kypcy "CBeToBble siBJICHUS"
[ToBTOpEeHME, 0000IICHNE.

Pabota ¢ Tekcramu 1o Teme
"3aKOHBI COXPAHEHUS B

MexaHuke"
[ToBTOpEHME, 0000IICHHE.

Pabota ¢ Texcramu o TeMe
"Koxebanus 1 BOJIHEL"

JIOKYMEHT MOZMUCAH SMEKTPOHHOM MOAMUCHIO
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bubnnoreka [IOK
https://m.edsoo.ru/ff0c245a

bubnnoreka [IOK
https://m.edsoo.ru/ff0c2572

bu6nmnoreka [JOK
https://m.edsoo.ru/ff0c2a22

bu6mmoreka [JOK
https://m.edsoo.ru/ff0c2b30

bu6nmoreka [JOK
https://m.edsoo.ru/ff0c2¢52

bu6mmoreka [JOK
https://m.edsoo.ru/ff0c2d6a

bubnnoreka [HOK

https://m.edsoo.ru/ff0c2e82
Onepatop 340 000 "KomnaHus "TeH3op"
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IToBTOpenue, o0o0mIEeHHE.

101 PaGora ¢ TekcTtamu o Teme 1 Bubmorexa OK

https://m.edsoo.ru/ff0c3044

"CBeTOBBIE sIBJICHUS"

[ToBTOpEHME, 0000IICHHE.
102 Pabora ¢ TekcTamu o Teme 1
"KBanToBas u siaepHas

¢uznka"
OBUIEE KOJIMYECTBO YACOB I10

I[TPOTPAMME

Onepatop 340 000 "KomnaHus "TeHsop" ——
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ITPOBEPSIEMBIE IPEJIMETHBIE PE3YJIBTATHI OCBOEHUS
OCHOBHOM OBPA30OBATEJBHOM ITIPOI'PAMMbBI OCHOBHOI'O
OBILIEI'O OBPA30OBAHUSI

7 KUIIACC

Kon
nposepseMor

0 pe3yJbTarTa
1.1 UCTIOJIb30BaTh H3Y4YCHHBIC TTOHSATHUS
pas3indyaTth ABJICHHA IO OIMMMCAHHUIO HX XaAPAKTCPHBIX CBOICTB U Ha

IIpoBepsiemble peaMeTHbIE Pe3yJIbTATHI 0CBOCHUSI OCHOBHOM
o0pa3oBaTe/IbHOI NPOrpaMMbl OCHOBHOI0 00111er0 00pa3oBaHust

1.2
OCHOBE OIIBITOB, IEMOHCTPUPYIOIIUX TaHHOE (PU3UYECKOE SBICHHE

pacro3HaBaTh TPOSBICHHE W3YYEHHBIX (U3NYECKUX SIBJICHUH B
13 OKpY)KarollleM MHUpEe, B TOM 4YHciie (pU3NUecKHe SBJICHHUS B MPUPOJIE,
IPU 3TOM IE€PEBOAUTH MPAKTUYECKYIO 3a/1auy B y4eOHYIO, BBIJIEIATH

CyIIeCTBEHHBIE CBOMCTBA (PU3HAKN) (PU3HUECKUX SBICHUH
ONHKCHIBATh H3YyYEHHBIE CBOWCTBA Tel U (DU3MYECKHE SBICHHS,

UCTIONB3Yysl (U3NYECKHe BEIMYHMHBI, TPH ONHCAHUH TPABHILHO
TPAaKTOBaTh (PU3WYECKUII CMBICH HCIIOJIB3YEMBIX BEIHYHMH, HX
1.4 0003HaYCHHS M eIUHUIIBI (PU3NYECKUX BEIUYHH, HAXOAUTh (HOPMYIIH,
CBSI3BIBAIOIIME JIaHHYI0 (U3MYECKYI0 BEIMYUHY C JPYTHMH
BEIMYMHAMH, CTPOMTh  TpauKM  HU3YyYCHHbIX  3aBUCHUMOCTEH

(UBUYECKUX BEITUYUH

XapaKTepu30BaTh CBOKMCTBA Tell, (PU3UYECKUE SBJICHUS U TPOIIECCHI,
s UCTIONB3YSl W3yYEHHBIC 3aKOHBI, IMPU O3TOM JIaBaTh CJIOBECHYIO

GOopMyIHpPOBKY 3aKOHa ¥ 3allUChIBaTh €ro  MaTeMaTH4ecKoe

BBIPaXKCHHE
OOBACHATH (U3NYECKUE SIBICHUS, MPOLECCHl U CBOWCTBA Tell, B TOM

qucie M B KOHTEKCTE CHUTyallMil IPAaKTHUKO-OPUEHTUPOBAHHOTO
L6 XapakTepa: BbIABIATh IPUUMHHO-CJIEICTBEHHBIE CBSI3H, CTPOUTH
. oObsicHeHne u3 1 — 2 normyeckux MmaroB ¢ omopoid Ha 1 — 2
M3yYCHHBIX CBOMCTBA (PU3NYECKUX SBICHUH, (PU3NUECKUX 3aKOHA WU

3aKOHOMEPHOCTH
1.7 pemiath pacy€THbie 3a1auu B 1 — 2 NeWCTBHS, UCTIOIB3YSl 3aKOHBI U

dbopMyIibl, cBsI3bIBaIONINE (GU3NYECKUE BEIMUMHBI: HA OCHOBE aHAIN3a

yCJjioBUusA  3aJa4M  3allUCbIBATh KPATKOC  YCJIIOBUC, TIOACTABJIATH
Onepatop 340 000 "Komnaxus "TeH3op"
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1.8

1.9

1.10

1.12

1.13

1.14

1.15

1.16

(I)PBH‘ICCKI/IC BCJIIMYHUHEBI B (I)OpMy'J'H:I 1 IIPpOBOAUTDH paC‘-IéTLI, HaxoauThb
CIIPaBOYHBIC NTAaHHBIC, H€O6XOI[I/IMI)I€ AJId pCUHICHUA 3a/1a4, OCHUBATDH

PEATMCTUYHOCTD MOJYYEHHOM (prU3nyecKoi BEINUMHBI
pacrio3HaBaTb TpPOOJIEMBI, KOTOPbIE MOXXHO PEHIMTh TPH IMTOMOIIN

bu3nyecKux METOIOB, B OIMCAaHUM MCCIEIOBAHUS  BBIICIATH
MPOBEPSAEMOE  MPEANOIOKEHNE (rumotesy), pas3nnyaTh u
MHTEPIIPETUPOBATh MOJYYEHHBIH pe3ylbTaT, HAXOIUTh OIIMOKU B

XOJE€ OIIbITa, A€JIAaTh BBIBOJBI 11O €T0 PE3yJIbTaTaM
IMPOBOAWTL OIIBITBI I10 Ha6J'IIO)IeHI/IIO (1)PI31/I‘—I€CKI/IX SIBIICHUI HWIIN

¢usuueckux  cBOMCTB  Tesq:  (OpMYIMpPOBAaTH  IpPOBEpsSEMbIE
NPEIIONIOKEHNsI, coOUpaTh  YCTaHOBKY M3  NPEUIOKEHHOTO

O60py,Z[OBaHI/I$I, 3alIMChIBAaTh X0/ OIIbITa U (bOpMy.]'II/IpOBaTB BBIBOJbI
BBIIIOJHATE MPAMBIC U3MCEPCHUA C HCIOJB30BAHUCM AHAJIOTOBLIX H

upoBbIX MPUOOPOB, 3aMKCHIBATh MOKAa3aHHUS NMPUOOPOB C Y4ETOM

3aJJaHHOM a0COIOTHOM MOTPEUTHOCTH U3MEPEHUH
MPOBOJIUTh  WCCJICIOBAHME  3aBUCUMOCTH  OJHOW  (pu3mdeckoit

BEJIMYUHBl OT JPYrOM C MCIOJIb30BAHUEM IMIPSAMBIX W3MEPEHUH,
y4acTBOBaTh B IUIAHMPOBAHUM Y4e€OHOIO HCCIIEOBaHMS, COOMpPATH
YCTAaHOBKY M BBIIIOJIHATH U3MEPEHUS, CIEAYS NPEAIOKEHHOMY ILIaHy,
(GuKCHpOBaTh PE3yNbTAThl IOJYYEHHOW 3aBUCHMOCTH (PU3NYECKUX
BEJIMYMH B BUJIE IPEAJIOKEHHBIX TaOJIUL U rpauKOB, J1€1aTh BbIBObI

o pe3yJjibTaTaM HUCCICAOBaHUA
IMPOBOAWUTEL KOCBCHHBIC H3MCPCHUA Q)HSH‘{GCKI/IX BCJIIMYHH, CJICAYyA

HpCﬂHOX(CHHOﬁ HHCTPYKIUU: TIPU BBIMIOJIHCHUHN H3MepCHHﬁ CO6I/IpaTL
SKCIICPUMCHTAJIbHYIO YCTAHOBKY W BBIYHCIIATHL 3HAUYCHUC HCKOMOM

BEJINYMHBI
coOnrofaTh TMpaBWiia TEXHHUKM Oe30macHOCTH TNpu  pabore ¢

1abopaTOPHBIM 000PYI0BaHUEM
VKa3bIBaTh MPHUHIMIBI  JACHCTBUS TNPUOOPOB M TEXHUYECKHUX

YCTPOMCTB, XapaKTepU30BaTb IPUHLMIBI JCHCTBHS HU3YyYEHHBIX
npuOOpPOB M TEXHUYECKUX YCTPOWCTB C IOMOINBIO UX OIHCAHMA,
UCIONB3YSl 3HAHUS O CBOMCTBaX (PU3MYECKUX SBICHUH U

HeoOXouMble (PU3NUECKHE 3aKOHBI U 3aKOHOMEPHOCTH
IPUBOJUTH TNpPUMEPHl (HAXOOUTh MH(OpPMALMIO O MpUMEpPax)

MPAKTHYECKOTO MCIOJIb30BaHMs (PU3NUYECKUX 3HAHHUN B MOBCEIHCBHOM
KU3HU i oDOecriedyeHuss OE30MacHOCTH TMpU  OOpamieHuH ¢
npudopamMu ¥ TEXHHYSCKUMHU YCTPOUCTBAMH, COXPAHEHHUS 3I0POBbS U
COOJTIOICHHSI HOPM DKOJIOTMYECKOTO TIOBE/ICHHS B OKPYKAIOLIeH cperie

OCYIIECTBIISITh OTOOP HCTOYHUKOB I/IH(l)O%I\n/Ie%Ia_[rI(/)Ip B gggg(oggagggggp,ﬁ

[IOKYMEHT MOATMWUCAH 3/TEKTPOHHOI NOAMNUCHIO

MYHMLUWUNAJIbHOE OBLLIEOEPASOBATEJIbHOE YYPEXXAEHUE "OCHOBHAS 25.09.25 13:50 CepTudukar 217CA555269BEE4DA53418ADC217FE3B
LLIKOJIA N2 104 BOPOLLUMJTIOBCKOIro PAMOHA BOJITOrPALA", JlbiMapb Enena (MSK)

BnaaumunpoBHa, avpekTop




COOTBCTCTBUHU C 3aJaHHBIM TIMOHMCKOBBIM 3allpOCOM, Ha OCHOBC
UMCIOIINXCA 3HAHUU H HYTéM CpaBHCHHA Pa3JIMYHBIX HCTOYHUKOB
BBIACTIATH I/IHq)OpMaI_[I/IIO, KOTOpasa SBJISICTCA HpOTHBOpG‘IHBOﬁ U1

MOXET OBITh HEJOCTOBEPHOIT
HCIIOJIb30BATh npu BBITIOJTHEHUH yueOHBIX 3alaHui

HAYYHOTIOMYJSIPHYIO  JIUTEpaTypy  (U3MYECKOTO  COJAEpKaHMS,
1.17 CIIpaBOYHBIC MAaTEepHUallbl, pecypchbl ceTtu HHTepHeT, BIaleTh
npuéMaMy KOHCIIEKTUPOBAHHSI TEKCTa, IpeoOpazoBaHusi HH(OOpMALIUN

13 OJJHOM 3HAKOBOM CHUCTEMBI B IPYTYIO

co3/1aBaTh COOCTBEHHBIE KPAaTKHE MUChbMEHHBIC U YCTHBIE COOOIICHUS

Ha OCHOBe 2 — 3 WUCTOYHMKOB uH(MOpManuu (U3HIECKOTO
L18 COJIep’KaHus, B TOM 4YHCJe MyONIMYHO JeNnaTh KpaTKhe COOOLICHHS O
' pe3yibTaTtax MPOEKTOB WM Yy4eOHBIX HCCIEIOBAaHUNA, MpPU STOM

rPaMOTHO HCIIOJIb30BaTh M3YYECHHBIN MMOHATHIHBIN ammapar Kypca

(bu3uKHN, CONPOBOXK/IATH BHICTYIUIEHUE ITPE3CHTAIIUEH
IIPU BBIMOJIHEHUH YYEOHBIX MPOEKTOB U MCCIEIOBAHUN pacIpeiensTh

00513aHHOCTHU B rpymnmne B COOTBCTCTBHUU C IMOCTABJICHHBIMU 3aJa4aMH,

1.19 CJIICAUTH 3a BBIIIOJIHCHHECM IlJIaHa I[CflCTBI/IfI, aJICKBAaTHO OIICHHWBATH
. COOCTBEHHBIH BKJIIad B ACATCIBbHOCTbL TIPYIIIIbI, BBICTPAHWBATDH
KOMMYHUKATHBHOC BSaHMOHeﬁCTBHG, YUUThIBas MHCHUC

OKPYKaIOIINX

8 KUIACC

Kon
nposepsieMor

0 pe3yJbTaTra
1.1 HUCIIOIB30BATh IIOHATUSA
paznuyaTh SBJIEHUS IO ONUCAHUIO UX XapaKTEpHbIX CBOMCTB U Ha

IIpoBepsiemble npeIMeTHbIE Pe3yJIbTATHI 0CBOEHNSI OCHOBHOIM
o0pa3oBaTe/IbHOM NPOrpaMMbl OCHOBHOTI'0 00111er0 00pa3oBaHus

1.2
OCHOBC OIIBITOB, JECMOHCTPUPYIOIIHUX JAHHOC Ci)I/ISI/I‘-IeCKOG SIBJICHUC

pacrmo3HaBaTh MPOSBICHUE W3YYCHHBIX (U3NYECKUX SBICHUA B
13 OKpY’KaloIeM MHpE, B TOM 4uclie (PU3MUECKUE SBJICHUS B NPUPOAE,
[IPU 3TOM MEPEBOIUTH MPAKTHUECKYIO 337auy B y4eOHYIO, BBIICIAThH

CYIIIECTBEHHBIC CBOICTBA (MIPU3HAKK) (PUINIECKUX SIBICHUI
1.4 OTNHUCHIBAaTh M3yYEHHBIE CBOWCTBA Tel H (U3UYECKUE SIBJICHUS,

HCIIOJIb3Y (1)I/I3I/I‘-ICCKI/IC BCJIIMYUHBI, TIpHU OIMCAHWU HPABUIIBHO
TPAKTOBATh (1)I/ISI/IT-I€CKI/II71 CMBICJI HCIOJIB3YyECMbIX BCJIMYHH,

0003HaYEHHUS U CANHUNIIbI (I)I/IBI/I‘IGCKI/IX BCINYHH, HAXOAHUTH q)OpMy'J'IBI,
Onepatop 340 000 "Komnaxus "TeH3op"

[IOKYMEHT MOATMWUCAH 3/TEKTPOHHOI NOAMNUCHIO

MYHMLUWUNAJIbHOE OBLLIEOEPASOBATEJIbHOE YYPEXXAEHUE "OCHOBHAS 25.09.25 13:50 Ceptudukat 217CA555269BEE4DA53418ADC217FE3B
LLIKOJIA N2 104 BOPOLUMJTIOBCKOIO PAMOHA BOJITOTPAA", Jlbimapb EneHa (MSK)
BnaaumunpoBHa, avpekTop




CBS3BIBAIOIIME JIAaHHYIO  (U3MYECKYI0 BEJIMYUHY C JPYTHMMHU
BEJIMYMHAMHU, CTPOUTHh  IpauKu  HM3YYEHHBIX  3aBUCUMOCTEU

bu3NYeCKUX BEITUYHH

XapaKkTepU30BaTh CBOMCTBA TeJ, (PU3MYECKUE SBJICHHUSI U TPOIIECCHI,
s UCTIONB3YSl M3yYEHHBIE 3aKOHBI, IMPU O3TOM J1aBaTh CJIOBECHYIO

GOpMyITUPOBKY 3aKOHa W 3alUCBhIBaTh €ro  MaTeMaTU4YeCKOe

BbIpaKEHHE
O00BSACHATH (PU3MUECKUE MPOIIECCHl M CBOWCTBA TEJ, B TOM YHCIIE U B

KOHTEKCT€ CHUTyalluii TMPaKTUKO-OPUEHTHPOBAHHOTO  XapakTepa:
1.6 BBISIBJISITH IPUYUHHO-CJIE/ICTBEHHBIC CBSI3U, CTPOUTH OOBsICHEHUE U3 1
— 2 JIOTMYECKHMX IIAaroB C MOMOIMBI | — 2 W3y4YEeHHBIX CBOWCTBA

buznyecKuXx SIBICHUH, GU3NIECKUX 3aKOHA UM 3aKOHOMEPHOCTH
pemarh pacy€THbIe 3a1auu B 2 — 3 JIEWCTBHS, UCTIOIB3YS 3aKOHBI U

(bopMyIbl, CBS3bIBAIONINE (PU3NUECKUE BEJIMYMHBI: HA OCHOBE aHAIN3a
YCIJIOBHMS 33/1a4¥l 3alMCBIBaTh KPATKOE YCIOBUE, BBIABIATH HEOCTATOK
1.7 JaHHBIX JJI pelIeHus 3aJayd, BbIOMpaTh 3aKOHBI U (QOPMYJIBL,
HeoOXonuMble Al e€ pelieHHs, MPOBOJIUTH pacuéThl U CpaBHHUBATH
MOJYYeHHOE 3HaueHWe (U3WYECKOH BEIMYMHBI C HM3BECTHBIMHU

JTAaHHBIMU
pacrio3HaBaTb NpPOOJIEMBI, KOTOPbIE MOXXHO PEUIMTh TPH IMTOMOIIX

13 (bu3nUecKuX METOJ0B, UCIIOJIb3YS ONUCAHUE UCCIIEI0OBAHUS, BBIICIATh
IIPOBEPSIEMOE MPEION0KEHNE, OLEHUBATh MPABUIBHOCTh MOPSAKA
IIPOBEJICHUS HCCIIE0BaHNUs, 1eTIaTh BbIBObI
NPOBOJIUTH ONBITBI 1O HAOMIONEHUIO (U3NYECKUX SBICHUN WIN

19 ¢usznyeckux  CBOMCTB  Teln:  (OPMYyJIHMpOBAaTh  MPOBEpPSIEMbIE
OpPEINOoN0oKEeHUs,, coOupaTh  YCTAaHOBKY M3  IPEUI0KEHHOTO
000py/10BaHus, ONKUCHIBATh XO/1 ONbITa U (POPMYIMPOBATH BHIBOBI
BBIMOJIHATh NPSMBbIE HM3MEPEHHS C HCHOJIb30BAHUEM aHAJIOTOBBIX

1.10 npuOOPOB U IATYUKOB (PU3NUECKUX BEITUYMH, CPABHUBATH PE3YIIbTATHI

M3MEPECHHI ¢ YIETOM 3aJaHHON a0COIFOTHOM MOTPEITHOCTH
MPOBOAWTH  HCCIEAOBAHWE 3aBUCHUMOCTH  OJHOM  (hu3mueckoi

BEJINYHUHBI OT }Ipyl"OI\/’I C HCIOJB30BaHUEM IPAMBIX I/ISMepeHI/II\/’I:

11 IUIAHUPOBATh MCCIIEJOBAHUE, COOMpaTh YCTAaHOBKY M BBIIOJHSATH
U3MEpEHMs,  CcleAys  IpeNoKEHHOMY  IUlaHy,  (UKCHUpOBaTh

pe3ynbTaThl MOMYYEHHOW 3aBUCHMOCTH B BHJE TaOJHUIl U TpadUKoB,

JiefaTh BBIBOJIBI IO pe3yJibTaTaM UCCIIeI0BAHUS
1.12 IPOBOAWTH  KOCBEHHbIE  HM3MEpEHUs  (PU3MUECKUX  BEJIHYHUH:

IUTAHUPOBATh U3MEPEHUs], COOMPATh IKCIEPUMEHTAIBHYIO YCTaHOBKY,

——————————CACAYS —HpPCHAAOKCHHOU —MHCTPYKHHY, OidparddBEANTIDT Rbmna3H AEEIdp1C
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BCINYHHBI

13 coOMmomaTh mMpaBWiia TEXHUKH O€30MacHOCTH Tmpu  pabore ¢
1a0opaTOpHBIM 000pyI0BaHUEM

XapaKTepu30BaTh MPUHLUIBI JEHCTBUS M3YYEHHBIX IMPUOOPOB U
|14 TEXHUYECKUX YCTPOMCTB C ONOPOM HAa MX ONMCAHMSA, HCIOIb3Ys

3HaHUS O CBOWMCTBAX (DU3MYECKUX SBICHUA W HEOOXOIUMBIC

(bnznqecm/le 3aKOHOMCPHOCTHU
pacno3HaBaTb NPOCTHIC TCXHUYCCKUC yCTpOﬁCTBa U U3MCPUTCIILHBIC

HpI/I60pBI 0 CXeMaM M CXEMATHUYHBIM PUCYHKaM, COCTaBJIATh CXEMBI
1.15 QJICKTPHUYICCKUX Lereil ¢ IoclegoBaTelbHBIM U napaujiCJIbHbIM
COCAMHECHUCM 9JICMCHTOB, pasindas YCJIOBHBEIC 0003HaUCHUS

3JIEMEHTOB DJIEKTPUYECKUX LiENen
NPUBOJUTH TpPHUMEPHl (HAXOAWUTh HH(POPMAIMIO O TpUMEpax)

MPAKTHYECKOTO MCIOIb30BaHMs (PU3NYECKUX 3HAHHUN B MOBCEIHEBHOM
1.16 JKU3HU s o0ecriedyeHuss O€30MacHOCTH MpU  OOpamieHuH ¢
npudopamMu ¥ TEXHHYSCKUMH YCTPOUCTBAMH, COXPAHEHHUS 3I0POBbS U

COOIOZICHHSI HOPM KOJIOTHUECKOTO TIOBE/ICHHUS B OKPY>KaIOIIEH cperie
OCYIIECTBIISATh OUCK HHPOpMAINH (HU3UIECKOTO COJAEPKAHUS B CETH
117 NHTepHeT, Ha OCHOBE HMMEKIIMXCS 3HAHUN U NYyTEM CpaBHEHUS
JIOTIOTHATEIBHBIX HMCTOYHUKOB BBIICIATh HH(DOpPMAIHIO, KOTOpas

SABJIACTCA HpOTHBOpeqHBOﬁ HJIM MOYKET OBITH HeﬂOCTOBCpHOﬁ
HCIIOJIB30BaTh IHPHU  BBIIIOJIHCHUHN y‘-Ie6HI>IX 3aIIaHI/II71 HAay4YHO-

HOMYJSIPHYIO JINTEpaTypy (GHU3UUECKOro COJAEp’KaHMs, CIpPaBOYHBIE
1.18 Marepuaibsl, pecypcbl cetu MHTepHer; Biagerb  npuémMamu
KOHCIIEKTUPOBaHUs TEKCTa, NMpeoOpa3oBaHus MHPOPMAIUN U3 OJHOU

3HAKOBOM CUCTEMBI B IPYTYIO
C0371aBaTh COOCTBEHHBIEC MUCHbMEHHBIE U KPATKUE YCTHBIE COOOIICHHUS,

0000mas uHpOpMAIMIO W3 HECKOJIBKHX HCTOYHHUKOB (HU3MUECKOTO
119 COJICpKaHUs, B TOM YHCIIE MYyOJIWIHO TPEICTABIATH PE3YyIbTaThI
' MPOCKTHOW WJIM HMCCJIEIOBATEIBCKOW JEATEIBHOCTH, IIPH 3TOM
IPaMOTHO HCIIOJIb30BaTh W3YYCHHBIM MOHATHMHBIA ammapar Kypca

(bU3KKH, COMPOBOKIAThH BHICTYIIJICHUE MPE3eHTauei
IpY BBIOJHEHUN Y4YE€OHBIX MPOEKTOB M MCCIEIOBAaHUM (hrU3MUecKHX

IIPOLIECCOB PacCHpeleNsiTh 005 I3aHHOCTU B IPYIMIE B COOTBETCTBUU C
MOCTAaBICHHBIMU  33/la4yaMH, CJIEIUTh 3a BBHINOJIHEHHEM TIJIaHa
1.20 JIEUCTBUA W KOPPEKTHUPOBATH  €ro, aJCKBaTHO  OLCHUBATh
cOOCTBEHHBI BKJIAJ] B JESITEIbHOCTh TPYIIbI, BLICTPAUBAThH

KOMMYHUKATHUBHOC B3&HMOI[CI>1CTBPI€, IIPOSABJIAA T'OTOBHOCTB

4193319@&%”@%51— OnepaTtop 340 000 "KomnaHus "TeH3op"
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9 KUIIACC

Kon
nposepsieMor

0 pe3yJbTarTa
1.1 HCIIOJIb30BAaTh U3YYCHHBIC ITOHATUA
pa3nuuaTh SBJICHHS TI0 ONMCAHUIO MX XapaKTEPHBIX CBOWCTB M Ha

IIpoBepsiemble npeIMeTHbIE Pe3yJIbTATHI 0CBOEHNS] OCHOBHOM
o0pa3oBaTe/IbHOM MPOrpaMMbI OCHOBHOTI'0 00111er0 00pa3oBaHus

1.2
OCHOBC OIIBITOB, IECMOHCTPUPYIOIIHUX JAHHOC (1)I/I3I/I‘-ICCKO€ SIBJICHUC

pacrmo3HaBaTh MPOSBIECHHE W3YYECHHBIX (U3NYECKUX SBICHHUA B
13 OKpY’KaloIIeM MHpE, B TOM 4uclie (PU3MUYECKUE SBJICHUS B NPUPOAE,
IIPU 3TOM MEPEBOIUTH MPAKTHUECKYIO 337ady B y4eOHYIO, BBIIEIATDH

CYIIIECTBEHHBIE CBOMCTBA (MIPU3HAKHN) (PUBNIECKUX SIBICHUIN
OTNHUCHIBATh M3yYEHHBIE CBOWCTBA Ten H (U3UYECKUE SIBICHUS,

UCTIONB3YS (U3MUYECKHE BEINUYMHBI, TpPU OMNHCAHUU TPABUIHHO
TpakTOBaThb  (PU3MYECKUH  CMBICA  HCIOJNb3YyEMbIX  BEJIMYMH,
1.4 0003HaYeHHS U €AUMHUIIBI (PU3MUECKUX BETWYHH, HAXOIUTh (POPMYIIHI,
CBSI3BIBAIOIIME JAaHHYIO (U3MYECKYI0 BEJIMYUHY C JPYTHMHU
BEJIMYMHAMHU, CTPOUTh  TIpauKu  HM3YYEHHBIX  3aBUCUMOCTEH

bu3NYECKUX BETUYHH

XapaKkTepU30BaTh CBOMCTBA TeJ, (U3MYECKUE SBJIICHHUSI W TPOIIECCHI,
15 WCIIONb3ysl HW3YYCHHBIE 3aKOHbBI, IIPU OTOM J1aBaThb CIIOBECHYIO

(GOpMYIMPOBKY 3aKOHa M 3alUChIBaTh €ro0  MaTeMaTHYeCKOe

BBIPAKCHHE
O0O0BACHATH (hPHU3MUECKHE MPOLIECCHl U CBOWCTBA TEJ, B TOM YMCIE U B

KOHTEKCTE CUTyallud IPaKTUKO-OPUCHTHPOBAHHOIO  XapakTepa:
1.6 BBISIBIISITH IPUYMHHO-CJIC/ICTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHUE U3 2
— 3 JOrMYecKHX IIaroB ¢ MOMOIIBK 2 — 3 U3YyYEeHHBIX CBOWCTBA

bu3nueckux SABICHUN, GPU3NUECKUX 3aKOHA WU 3aKOHOMEPHOCTH
pemate pacu€THble 33jayu (omuparonyecs Ha cucreMy u3 2 — 3

YpaBHEHMii), UCIONb3ys 3aKOHBl M  (OPMYJBI, CBS3BIBAIOIINE
¢u3nueckue BETUUMHBI: HAa OCHOBE aHAJIN3a YCIOBHUSA 3a7a4d
1.7 3alMChIBaTh KPAaTKOE YCIIOBHE, BBIABIATH HEAOCTAIOIIME WU
M30BITOYHBIC JIaHHBIC, BHIOMPATh 3aKOHBI U (POPMYIIBI, HEOOXOAUMBIE
JUI pEIIeHUs, TPOBOJAWTH Pacu€Thl W OICHWBATh PEATHMCTUYHOCTD

MOJY4YEHHOT0 3HaYeHUsl (PU3NYECKOI BETUUNHBI
1.8 pacrio3HaBath NpPOOJIEMbl, KOTOPHIE MOYHO PEHIUTh MPU IOMOIIU

(1)I/I3I/I‘IGCKI/IX MCETOHOB, UCIIOJIB3YA OIMCAHUC HUCCIICAOBAHUS, BBIACIIATDH
Onepatop 340 000 "Komnaxus "TeH3op"
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MMPOBCPACMOC TMPCATIOJIOXKCHUC, OLCHUBATHL IPABUIIBHOCTL TIOPAAKA
MMPOBCACHUA HCCICAOBaHUA, [ACJIaTb BbIBOAbI, WHTCPIIPCTUPOBATH

pe3yNbTaThl HAOIOACHUIA 1 OIBITOB

NPOBOJIUTH ONBITHI 10 HAOIIOACHUIO (U3MYCCKUX SIBICHUN HIIH
L9 (U3MYECKUX CBOWMCTB TeNl: CAMOCTOSITEIBHO COOMpATh YCTAHOBKY M3

n30bITOYHOTO Habopa 00OpYJOBaHUS, OMUCHIBATH XOJ ONBITA M €ro

pe3ynbTaThl, GOPMYIUPOBATH BHIBOIBI

NPOBOIUTH MPH HEOOXOAMMOCTH CEPUI0 TMPSIMBIX H3MEpPEHUil,
110 ompenensisi CcpeaHee 3HAYCHHE W3MepsAeMOW BeMHYMUHBI ((HOKycHOE

paccrosHue cobuparomeil JuH3bI), 000CHOBBIBATH BHIOOpP criocoba

M3MepeHUs (U3MEPUTENILHOTO IpUbopa)
NPOBOJUTH HCCIEAOBAaHUE 3aBUCHMOCTEH (DPU3NYECKUX BEIMYHMH C

WCIIOJIb30BAHUEM NPSIMBIX M3MEPEHHUH: IJIAHUPOBATh HCCIEIOBaHUE,
1.11 CaMOCTOSITENIbHO CcOOMpaTh YCTAHOBKY, (DUKCUPOBATh pPE3YJIbTaThl
MOJTyYEHHOW 3aBUCUMOCTH (DM3MYECKUX BEJIMYMH B BUJIEC TaOIUIU

T‘pa(i)I/IKOB, ACJIaTh BBIBOAKI 110 PE3yJIbTaTaM HCCICAOBaHUA
MMPOBOAUTD KOCBCHHBIC N3MCPCHUA (I)I/ISI/I‘{CCKI/IX BCIIMYMH:

IUTAHUPOBATh U3MEPEHHUs, COOMPATh SKCIIEPUMEHTAIbHYIO YCTaHOBKY
1.12 U BBIIOJHATh HW3MEpPEHUs, Cleoysd NPEUIOKEHHON HHCTPYKLUH,
BBIUHCIIATh 3HAUYEHUE BEJIMYMHBI WU AHAIM3UPOBATh IOJIYYEHHbIE

pe3yabTaThl ¢ YYETOM 3a/IaHHOM MMOTPEIIHOCTH U3MEPEHUIN

13 coOnrofaTh TMpaBWia TEXHUKH O€30MacHOCTH Tpu  pabore ¢
1abopaTOpHBIM 000PYIOBaHUEM

pa3n4yaTth OCHOBHBIC IMPHU3HAKM W3YUEHHBIX (DU3MYECKHX MOMETCH:
14 MaTepuaibHasi TOuka, abCOJIOTHO TBEPJIOE TENO, TOUSUHBIH UCTOYHHUK
CBETa, JIyd, TOHKasl JINH3a, IUIAHETApHasi MOJENb aTOMa, HYKJIOHHAas

MO/JI€JIb aTOMHOT0 si/ipa

XapaKTepu30BaTh MPUHIMIIBI JEHCTBUS M3YYEHHBIX MNPHOOPOB U
15 TEXHUYECKUX YCTPOMCTB C OMNOpPOM Ha MX OIHCAHUS, HCHOJB3YS

3HAHUSI O CBOMCTBAaX (PM3MUYECKUX SBICHUH M HEoOXOAHUMBIE

(I)I/I?;I/I‘-ICCKI/IG 3aKOHOMCPHOCTH
HCIIOJIB30BaTh CXEMBI MW  CXEMATUYHBIC PUCYHKH  H3YUYCHHBIX

TEXHUYECKUX  YCTPOMWCTB, M3MEPUTEIBHBIX pubopoB u
1.16 TEXHOJIOTMYECKHUX IPOLECCOB NPU PEHICHUU Yy4eOHO-NPaKTHYECKUX
3ajiay, ONTUYECKUE CXEMBI JUIs TIOCTPOCHUS U300pakeHUH B INIOCKOM

3epKajie U coOuparoiiei JuH3e
1.17 OPUBOIUTH TMPUMEPH  (HAXOOUTh HHPOpPMAIMIO O TMpUMEpax)

NPAaKTUYECKOTO UCIIOIb30BaHUs (PU3NUECKUX 3HAHHUN B TIOBCEIHEBHOU

JKM3HM 11 oOecredyeHus 6e30naCHogrEIgaTop%B o OOQQR%E‘H%H%EIBOF)"C
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HpI/I60paMI/I U TCXHUYCCKUMU yCTpOﬁCTBaMH, COXpaHCHUA 3J0POBbS U

COOJIIOJIEHHsI HOPM 3KOJIOTMYECKOI0 TIOBEJICHUS B OKpYXKaIOIEH cpese
OCYILECTBIISATh MOUCK MH(POpMAIK (HU3NUECKOTO COJACPKAHUS B CETU

WHTepHeT, CcaMoOCTOSITENFHO  (QOPMYIUpPYS TOWCKOBBIA  3arpoc,
1.18 HaXOAUTh TYTH  OMNpPEAECICHUA  JOCTOBEPHOCTH  MOJYYEHHOMH
uH(POpMAIMM HAa OCHOBE HMMCIOIIMXCS 3HAHUW WM JIOTIOJHUTEIHHBIX

HUCTOYHHUKOB
UCTIONB30BaTh TIPU  BBIOJHEHWU Yy4YeOHBIX 3aJaHUNl  Hay4dyHO-

MOMYJISIPHYIO JIUTEPaTypy (PU3MUECKOro CoJep:KaHus, CIpPaBOYHBIE
1.19 MaTepuaibl, pecypcbl ceTh MHTepHeT; BiageTh npuUéMamMu
KOHCIIEKTUPOBaHUS TEKCTa, NMpeoOpa3oBaHus MHPOPMALUU U3 OJHOU

3HAKOBOU CHCTEMBI B IPYTYIO
CO3/1aBaTh COOCTBCHHBIE IUCHMEHHBIE W YCTHBIE COOOIIEHUS Ha

OCHOBE HMH(POpPMALMU M3 HECKOJIbKUX HCTOUHUKOB (PU3MUECKOTrO
coJiepKaHusl, MyOJIMYHO TPEACTABIIATh PE3yJIbTAThl MPOCKTHON WiH
1.20 HCCIEN0BATENIbCKOM  AEATENBHOCTH,  INPU  3TOM  TI'PAMOTHO
UCIIOJIb30BaTh N3YUYEHHBIN MOHATUIHBIN anmnapar u3y4aeMoro paszaeia
GU3MKM W COMPOBOXKIATh BBICTYIUIEHHWE MpEe3eHTAluel ¢ ydérom

0COOEHHOCTEH ayIMTOPUH CBEPCTHUKOB
IpY BBIIOJHEHUH YYEOHBIX MPOEKTOB M HMCCIENOBAHUN (PU3MUECKUX

MPOLIECCOB PacCHpeeNsiTh 00s3aHHOCTU B IPYIIE B COOTBETCTBUU C
MOCTaBJIICHHBIMU  3a/1a4aMH, CJIEAWTh 32 BBINOJHEHHEM IUIaHA
1.21 JNIEUCTBUA W KOPPEKTHUPOBATh  €ro, aJeKBaTHO  OIICHHUBATh
COOCTBEHHBI BKIAJ B JCSITEIbHOCTh TPYIIbI, BHICTPAUBATH
KOMMYHUKAaTUBHOE€  B3aWMOJICHCTBUE,  MPOSBISAL  T'OTOBHOCTh

pazpemiats KOHQIUKTHI

Onepatop 340 000 "Komnaxus "TeH3op"
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ITPOBEPAEMBIE 3JIEMEHTbBI COAEPKAHUSA

7 KIIACC
Kon K
o
pasnaen IIpoBepsiemblie 3JIEMEHTBI COACPKAHUA
3JIeMEeHTa
a
®U3UKA U EE POJIb B IIO3HAHWM OKPYXAIOIIEI'O MHUPA
@dusuka — Hayka O INpuUpole. SIBIeHUS NPUPOABI.
1.1 ®du3nyeckue SBICHUS: MEXaHHUYECKHe, TEILIOBEIC,
AIIEKTPUYECKHE, MArHUTHBIE, CBETOBbIE, 3BYKOBbIE
@usnueckne BenMuMHbL. —M3Mepenue  uznyeckux
1.2 BenuunH.  @usnyeckue  npubopel.  [lorpemrHocts
n3MepeHnil. MexnyHapoiHas cucTemMa eIMHUL]
EctecTBeHHOHay4YHBIi METOJ IO3HAHUS: HaONIO/IECHUE,
13 IIOCTAaHOBKA HAy4YHOI'O0 BOIPOCA, BBIABM)KEHUE TMIIOTES,
1 OKCHEPUMEHT [0 TMPOBEpPKE THIIOTE3, OOBICHEHHE

HAOJIFOAeEMOT0 SIBJICHUS
14 Onucanvie pU3NYECKUX SBICHUN ¢ TOMOIIBIO MOJIEIEH
[IpakTuueckue paboTHI:

HiPar###l3mepeHne pacCTOSHUM.

#HiHPart##l3mepenne o0bEMa KUIKOCTU U TBEPIOTO
1.5 Tena.

#HHHPar###OnpeiesieHne pa3MepoB MaJIbIX Tel.

H#HH##Par##HI3mepenue  TeMmrepatypbl MOpU  TTOMOIIMU

KHUJIKOCTHOTO TEPMOMETpA U JATUUKA TEMIIEPATyphI
2 I[TEPBOHAYAJIBHBIE CBEJIEHV S O CTPOEHUU BEIIECTBA
#HH#HPar###CTpoeHNEe BEECTBA: aTOMBbI M MOJIEKYJIBI, UX

2.1 pa3Mepsl. OMBITHL, JIOKa3bIBAKOIINE  JUCKPETHOE

CTpOCHHE BEIIECTBA
###Par##Ht]lBmkenne  dactur,  BemecTBa.  CBs3b

2.2 CKOpOCTM  JIBKEHMS  4YacTUI[ C  TeMIepaTypoil.

Bpoynosckoe nsmxkenue, nuddysus

23 B38.HMO,Z[CI>'ICTBI/IC YaCTHLl BCIICCTBA: IPUTAKCHHUC U

OTTAJIKUBAHUE
2.4 HH##Par##H ArperaTHble COCTOSIHUS BEIIECTBA: CTPOCHHUE

ra3oB, JKUIKOCTEW U TBEPABIX (KPUCTAIIIMYECKHX) TEll.

B3anmocBs3p MexIy CBOﬁCgB&MHa&C(BHSQ B B DA3HBIX

nepaTop OMnaHust™ TéH3op" ———
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arperaTHbIX COCTOAHHUAX U HUX ATOMHO-MOJICKYJISAPHBIM

CTPOCHUEM
2.5 Oco0eHHOCTH arperaTHbIX COCTOSTHUI BOJIBI
[TpakTrueckue paboOThI:

#iHPar###Onienka quameTrpa aToMa METOJIOM PSIOB (C
UCTIONB30BaHUEM oTorpaduii).

2.6 #H#HPar###OnbITE o HaOJIIOJEHUTO TEILIOBOTO
pacIIMpEeHUst Ta30B.

HHHPar###0NbITEl 10 OOHApY)KEHUIO JEMCTBHUS CHI

MOJICKYJIAPHOTO NIPHTSKCHHS
3 JABWXEHUE 1 BBAUMOJAENCTBUE TEJI

11 Mexanuueckoe JIBUKECHHE. PaBHOMepHOE u
HEpPaBHOMEPHOE JIBIKEHUE

Hi#HPar##HH#CKOpOCTb. Cpennsis CKOPOCTh pu
32 HEPaBHOMEPHOM JBWKEHUHU. Pacu€r mytm m BpeMeHH

JBUKCHUS
SIBnenne uHepuuu. 3akoH MHepuuHU. B3anmopeiicTBue

33 TEJI KaK IIpU4YrHa U3MCHCHUS CKOPOCTH ABHMKCHHSA TCII.

Macca kak Mepa HHEPTHOCTH Teja

34 #H#HPart## motHocTh BemecTBa. CBI3b IUIOTHOCTH C
KOJIMYECTBOM MOJICKYJI B €IMHUIE 00BhEMA BEIIEeCTBA

3.5 Cwita Kak XapakTepUCTUKA B3aUMOJICUCTBUS TEJ
Cwia ynpyroctd u 3akoH ['yka. M3mepenHue cumibl ¢

3.6
IIOMOILIbIO TUHAMOMETpA

37 HiHPar###sIBnenne TIAroreHus u cuia Tskectd. Cuna
TSDKECTH Ha ApYyrux maHertax. Bec Tena. HeBecomocTs

38 Cuna tpeHus. TpeHHE CKOIBXECHHS U TPEHHE IIOKOS.
Tpenue B IpUpoae U TEXHUKE

> HiH#HPar###CroxkeHne CWl, HaIpaBJIEHHBIX IO OJHOMN
npssMoil. PaBHoAeCTBYOIAs CUIL

3.10 [TpakTrdeckue paboTHI:

OrmpezenieHne CKOPOCTH  PAaBHOMEPHOTO  JIBHKECHHUS
(mapuka B KHJIKOCTH, MOJEIU  3JIEKTPUUYECKOTO
aBTroMoOmWiIs u Tak pganee). OmpeneneHue cpenHei
CKOPOCTH CKOJIBKCHHsS Opycka WIM IIIapuka TIo
HaKJIOHHOM  1uiockocTu.  OrmpeneneHre  MIOTHOCTH
TBEPIOTO Tena. OMBITHI, JEMOHCTPUPYIOIIE
3aBHCUMOCTh pacTshKeHUs (Aeopmaliu) Mpy>KUHBI OT

HpHHO)KeHHOfI CHUJIbI. OHBITBI, ACMOHCTpHUPYIOIIUC
Onepatop 340 000 "Komnaxus "TeH3op"
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3aBUCUMOCTDb CHUJIBI TPCHUA CKOJIBXKCHUA OT BECa TCJla U

XapakTepa COINPUKACAIOIINXCS TOBEPXHOCTEN
dusnyeckue ABICHUS B MPUPOJE: NPUMEPHI JBIKEHUS C

3.11 Pa3TUYHBIMU CKOPOCTSIMU B KMBOM W HEXKHUBON MPUPOJE,

JIEMCTBHE CHJIbI TpCHUA B IIPUPOAC U TCXHUKC

3.12 TexHn4yeckue ycTpoHCTBa: AMHAMOMETP, HOJIIUITHUKH
4 JIABJIEHUE TBEPJIBIX TEJI, )KUJKOCTEM 1 TA30B

il HaBnenue TBEpAoro Tema. CrocoObl YMEHBIICHHS U
YBEJIUYCHHUS JTABJICHUS

4o JlaBnenue raza. 3aBUCUMOCTb JIaBJICHUA ra3a oT 00béMa,
TEeMIIepaTyphl

43 [Tepenava naBieHust TBEPABIMU TEJIAMU, KUIKOCTIMH U
razamu. 3axoH [lackans. [THeBMaTHUYeCcKe MaITMHEI

3aBUCUMOCTH JaBJIICHUS KUOKOCTHU oT FJ'Iy6I/IHbL
4.4 I'uapocratuueckuii mapagokc. CooOImaromuecs: CoCyabl.

FI/II[paBJ'II/I‘-IGCKI/Ie MCXaHU3MBbI

AtMmocdepa 3emnu u atMmocepHoe aaBneHue. [Ipuannsl
45 CyILIECTBOBaHUSl BO3AYIIHOM oOo0nouku 3emin. OTmbIT

Toppuuemnnu. 3aBUCUMOCTb aTMOC(EPHOTO JTaBIECHUS OT

BBICOTHI HaZl YPOBHCM MOPA

16 N3mepenne armochepHoro masneHus. Ilpubopsr mis
U3MEepeHHsI aTMOC(HEPHOTO JAaBIICHUS

[eiicTBue XMAKOCTM M ra3a Ha NOTPYKEHHOE B HHX
4.7 Teso. BelTankuBaromas (apxumenoBa) cuia. 3aKOH

Apxumena
4.8 [1naBanue ten. BoznyxonmnaBanue
[IpakTudeckne paboOTHI:

HccnenoBanne 3aBUCMMOCTH Beca Tejla B BOJIE OT
00béMa TOTrpyXKEHHOH B JKMIKOCTh YACTH TeJja.
OnpeneneHre BhITAIKUBAIOMIEH CUIIbI, JEHCTBYIONIEH Ha
TENOo, IOrpykEHHOe B  KUAKOCTb.  IIpoBepka
HE3aBHCUMOCTH BBITAJKHBAIOMIEH CHJIbI, JEHCTBYIOIIEH
4.9 Ha TEJ0 B JKUIKOCTH, OT Macchkl Tena. OIBITH,
JIEMOHCTPHUPYIOIIME  3aBUCUMOCTh  BBITAJKUBAIOLIEH
CHJIBI, JCHCTBYIOIIEH Ha TEJIO B YXKUIKOCTH, OT 00BbEMa
MOTPYXEHHOW B KUIKOCTh YaCTH TeJIa U OT IUIOTHOCTHU
JKHIKOCTH. KonctpyupoBanue apeomeTpa HIIH
KOHCTPYMPOBAHUE  JIOAKM U  ONpeleneHue €€

TPYy30I0IbEMHOCTH
4.10 DU3UYECKHUE  SBICHUS  qReparod SAHDOS Gomnan/BHIHILE
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aTMOC(bepHOF (8} JaBJICHHUA Ha JKHUBOM OpraHusMm,

IUIaBaHKUE PbIO
TexHudyeckue YCTpOMCTBa: cOOOMIAIOIIMECS COCYIbI,

YCTPOMCTBO BOJOMPOBOJIA, THIAPABIMYECKHI TIpecc,

1 MaHOMETp, OapoMeTp, BBICOTOMEp, MOPITHEBOH HACOC,
apeoMeTp
PABOTA, MOIIIHOCTb, DHEPI'M
5.1 Mexanuueckast pabora
5.2 Mexaandeckass MOIIIHOCTh
53 [IpocTeie MEXaHU3MBI: pbIYar, OJOK, HaKJIOHHAs

iockocThb. [IpaBuio paBHOBecus pblyara
54 [TpuMeHeHne paBuiIa paBHOBECHS pbluara K OJIOKY
«3omoroe  mpaBwio»  MexaHukh.  KoaddummeHnt

5.5 II0JIE3HOTO JENCTBHUS MEXaHU3MOB. IIpoctslie
MEXaHU3MBbI B OBITY U TEXHUKE
5.6 [loTeHmanbHas SHEPrUuu Teia, MOJHATOTO HaJ 3eMIIEn
5.7 Kunernueckas sneprus
5 g ITomHas MexaHu4Yeckas SHEprus. 3aKOH M3MEHEHUS U
5 COXpaHEHUS MEXaHUUYECKON SHEPIUU
[TpakTuyeckue paboOTHI:
##HPar###0npenenenie pabOTbl CWIBI TPEHUS TpU
59 PaBHOMEpPHOM JBIDKCHHU Teja II0 TOPU3OHTaIbHOU
nosepxHoctu. lccienoBaHue yCIOBUM  PaBHOBECHS
ppruara. HMamepenme KIIJ HakJIOHHOM TJIOCKOCTH.
W3ydeHne 3aK0Ha COXpPAaHEHUsI MEXaHUUYECKOM 3HEPTUn
0 @dusnueckue SBICHUS B MPHUPOJAE: pblUyaru B Tele
5.
4eJI0BeKa
TexHuueckue yCTpOMCTBA: pblUar, MOABHKHBIA U
5.11 HETOABWKHBIA OJIOKH, HAKJIOHHAS TUIOCKOCTh, MPOCTHIC
MEXaHU3MBI B OBITY
8 KIIACC
Kon
Kon
pasjaen IIpoBepsiemblie 2JIEeMEHTBI COAEP/KAHUA
3JIeMEeHTa
a
6 TEIUVIOBBIE ABJIEHUA
6.1 OCHOBHBIE TIOJOKEHHS MOJIEKYJIAPHO-KHHETHYECKON

TCOpUHU CTPOCHUSA  BCIICCTBA. Macca wu pasMEphbI

MOJICKYIIL. OHBITBI, MOATBCPKAAOIIUC OCHOBHBEIC

Onepatop 340 000 "Komnaxus "TeH3op"
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MOJIOKEHHS MOJIEKYIIPHOKUHETUYECKON TEOpUHU
Mogaenu  TBEPAOro, KHIAKOTO H  Ta3000pa3sHOro

6.2 COCTOSIHMI BermiecTBa. Kpucrammmueckue W aMopgHBbIe

Tena
OObsicHEeHnEe CBOMCTB ra3oB, KUIAKOCTEH U TBEPIBIX Tel

6.3 Ha OCHOBE IIOJIOKEHUH MOJEKYJIIPHOKMHETHYECKOU

TEOPUU
6.4 CmaunBaHUE M KallWJUISIPHBIE SIBJICHUS
6.5 TeruioBoe paciIMpeHue U CxKaThue

Temneparypa. CBs3bp TemmepaTypbl CO CKOPOCTBIO
6.6

TEIJIOBOTO IBM>KEHHS YaCTHUII

Buytpennss sueprus. CriocoObl U3MEHEHUsI BHYTPEHHEH
6.7

SHEPTUM: TEIJIoNepeiaya U COBEpIIeHNE paboThl

Buapl Teronepenauu: TEMIONPOBOJHOCTb, KOHBEKIINS,
6.8

U3ITy4yeHUe

KonmnuectBo  Temnotel.  YiaenpHas — TEIUNIOEMKOCTH
6.9

BEIIECTBA

TemnooOMeH © TemjgoBoe paBHOBECHE. YpaBHEHHE
6.10

TEIUIOBOTO OanaHca

[InaBneHne u oTBEp/IeBaHNE KPUCTAIIIMYECKUX BEILECTB.
6.11

VeapHas TEIUIOTA IJIaBJICHUS

[TapooOpazoBanne u  KoHAeHcauus. VcmapeHwue.

Kumenne. YpaenbHas  TemioTa  mapooOpa3oBaHUSI.
6.12

3aBUCHUMOCTh TEMIIEPATYpPbl KUIEHUSI OT aTMOC(hEepHOro

JABJICHUS
6.13 BnaxHocTs Bo3ayxa
6.14 DHeprus TOIUIMBA. Y JieibHas TEIIOTa CropaHus

[Mpuammmner  paboTel  TeruioBbix — apurateneid  KIT
6.15 TEIUIOBOTO JBHTAaTensd. 1elIoBhle ABUTATEIIM M 3aIllhTa

OKpYXKarollen cpebl

3aKOH COXpaHEHUs U MPEBPAILEHUs] YHEPTUU B TETIJIOBBIX
6.16

mporeccax
6.17 [IpakTyeckue paboOTHI:

HHHPar###OneITEI MO OOHAPY)KEHHIO JCWCTBUS  CHII
MOJICKYJIIPHOTO TIPUTSKEHUS.
#H##HPar###0OnbITl 10 BBIPAIIMBAHUIO  KPHUCTAJIOB
MTOBapEeHHOM COH UJIH caxapa.
HHHPar###OneITBI 1O HAONIONEHHWIO  TETUIOBOTO

pacinpeHUs ra3os, H(I/I)IKOCTef/'I u TBépHBIX TECII.
Onepatop 340 000 "Komnaxus "TeH3op"
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#HH#HPar###Onpenenenne AaBleHUs Bo3/lyxa B OaiioHe
HITIpUIIA.

HHPar#H##ONbITE, JTEMOHCTPUPYIOIINE 3aBUCHMOCTD
JaBJIEHUA BO3[yXa OT ero oO0b&éMa M HarpeBaHUs WIH
OXJTQKICHUSI.

#H##Par### [poBepka TUNOTE3bl JIMHEMHONW 3aBUCUMOCTH
JUIMHBI ~ CTOJIOMKA JKHJIKOCTH B TEPMOMETPHUYECKOM
TpyOKe OT TEMIepaTypHl.

#H#HPar##Habmonenne U3MEHEHUs BHYTpPEHHEN
SHEPruM Tejla B pe3yjbTaTe TEIUIonepeaadyd U padoThI
BHEITHUX CHII.

###Par###lIccnenoBanue SBICHUS TEINIOOOMEHA TIPH
CMENIUBAHUU XOJIOHOU U TOpsiYe BOMBI.
#H##Par###Onpenenenue KOJIMYECTBa TEIJIOTHI,
MOJTY4YEHHOTO BOJOW TIPH TETUIOOOMEHE C HarpeThiM
METAITUYECKUM LIUITUHAPOM.

#H#Parf#H##0npeneneHie  yAE€IbHOM  TEIIOEMKOCTH
BELIECTBA.

###Par###ccnenoBanue mpoliecca UCTapeHus.
#H##Par###OnpeneneHie OTHOCUTENBHOW  BJIaKHOCTHU
BO3yXa.

###Par###Onpenenenre yieabHON TEIIOTHl TJIABJICHUS

JIbJA.
®dusnueckre SBIEHUS B MPUPOJAE: TOBEPXHOCTHOE

HAaTsOKCHUC W KAllWJUJIAPHBIC ABJICHHA B IPUPOIL,
6.18 KpHUCTaJUIbl B pUpoAe, n3nydenue CoiiHIa, 3aMep3aHue
BOJI0EMOB, MOPCKHUE Opu3bl; 00pa3oBaHUE POCHI, TyMaHa,

HHEs, CHera.
TexHuueckue  yCTpOWCTBA:  KalWUIAPBI, I[PUMEPHI

HCIOJIb30BaHUsl KPHUCTAJUIOB, JKUJKOCTHBI TEPMOMETD,
6.19 JaTYUK TEMIIEpaTypbl, TEPMOC, CHCTEMa OTOIUICHHS
JIOMOB, TUIPOMETPBI, MCUXPOMETp, MapoBas TypOHUHa,

JABUTaTCJIb BHYTPECHHETO CTOPaHUsA.

7 OJIEKTPUYECKUE 1 MATHUTHBIE ABJIEHUA
7.1 Onektpusanus Ten. /[Ba poja aIeKTpUYECKUX 3apsiioB
-_—-8 72 B3auMojieHicTBUe —3apsHKEeHHYBpaToT M0 003 akereHvkiyona
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(3aBI/ICI/IMOCTL CUJIBI B3aMMOJICHCTBUS 3aPAKCHHBIX TCJI OT

BEJINYMHBI 3apsiJIOB U PACCTOSIHUS MEXKAY TEJIaMu )
Onexrpuueckoe nojue. Hanpsk€HHOCTh 3IIEKTPUUECKOTrO

7.3 nosid. IIpyHIMI cynepno3unuu 3JIEKTPUUECKUX MO

(Ha KaYECTBEHHOM YpPOBHE)
Hocurenn »snexkTpudeckux 3apsiioB. DIIeMEHTapHBIH

7.4 anekTpuueckuit 3apsaa. Ctpoenue atoma. [IpoBoaHMKN U
JUDJICKTPUKU
7.5 3aKOH COXpaHEHHUsI JIEKTPUUYECKOTO 3apsiia
OnexkTpuyeckuii  TOK.  YCIOBUSL  CYIIECTBOBAHHUSA
7.6
AIEKTPUYECKOTO TOKA. MICTOUHHUKHM TTOCTOSIHHOTO TOKa
HeticTBus AIEKTPUUECKOTO TOKa (TerioBoe,
7.7 XUMHUYECKOE, MAarHuTHOE). OJEKTPUYECKUN TOK B
KHUIKOCTSIX M razax
Onektpuyeckas wenb. Cuna ToOKa. ODIEKTPUUYECKOE
7.8
HaIpsKEHUE
ConpoTuBieHnue MIPOBOHHKA. VY nensHoe
7.9

CONPOTHUBJIEHUE BEIIECTBA
7.10 3akon Oma Jy1s ydacTKa Lenu
[locnenoBarenbHOE UM MapajuieibHOE  COEIUHEHHE

7.11

MIPOBOTHUKOB

PaGora ¥ MOIIHOCTH JJIEKTPUYECKOTO TOKa. 3aKOH
7.12

Jxoynsa — Jlenna

DnexTpuyecKkue Ienu U TOTPeOUTENH 3IEKTPUUYECKOU
7.13

sHepruu B ObITy. KopoTkoe 3ambikaHue

[TocrossHHbIE MarHuThl. B3anmoaeicTBHE MOCTOSHHBIX
7.14

MarHuTOB

MarnutHoe mosie. MarHuTHOoe mTojie 3eMJu U €ro
7.15

3HAUYEHUE IS )KU3HU Ha 3emiie

OmneiT Dpcrena. MarHuTHOE MOJIE JIEKTPUUECKOTO TOKA.
7.16

[IpuMeHeHue P7eKTPOMarHuTOB B TEXHUKE

JlelicTBME MarHUTHOTO TOJISI HAa MPOBOJHHK C TOKOM.

DNEeKTpOABUTATENb MOCTOSTHHOIO ToKa. Mcronb3oBaHue
7.17

AJEKTPOJBUraTeIei B TEXHUYECKUX YCTPOMCTBAX M Ha

TpaHCIopTe

OmnbiTel  @apages.  SBIeHHEe  DJIEKTPOMArHUTHOM
7.18

nHaykuuu. [Ipasuno Jlenna
7.19 DNeKTpOTeHepaTop. Crioco0mI MOy YCHUS

SHGKTpH‘IeCKOﬁ OHCPIuu. BJ'IGKTPOCTaHI_II/II/I Ha

4B9396HGBJH%MHHGTGHH{H(3XI@H@@MOO "Komnatws "TeHsop"
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7.20 [IpakTyeckue paboOTHI:
OnbIThl 10 HAOIOICHUIO DJICKTPU3AIUNHN TEJl UHIYKIUEH
Y TIPU COTPUKOCHOBEHUH.
HccnenoBanue JeHCTBUS DIIGKTPUYECKOTO TIONS HaA
MPOBOJIHUKH U IUDJIEKTPUKH.
COopka u mpoBepka pabOTHI AJIEKTPUUECKON Ienu
IMOCTOSTHHOT'O TOKA.
N3mepenHue u peryaupoBaHUe CHIIBI TOKA.
N3mepenue u peryaupoBaHue HAPsHKEHUS.
UccnenoBanue 3aBUCUMOCTH CUJTBI TOKA, UAYIIETO Yepes
PE3HUCTOpP, OT COMPOTUBJICHUSI PE3UCTOPA U HAMPSHKECHUS
Ha pPe3nCTOopE.
OnbITHI, JEMOHCTPUPYIOLTUE 3aBUCHMOCTD
AIEKTPUYECKOTO COMPOTHUBJICHUS MPOBOJHUKA OT €ro
JUTHHBI, TUTOIAN TIOTIEPEYHOTO CEYCHHS M MaTepuara.
[IpoBepka mpaBuUiia CJIOXKEHHS HANPSDKCHHH  TIPH
MOCJIEIOBATEIbHOM ~ COEIMHEHHHM JIByX PE3UCTOPOB.
[IpoBepka mpaBuia It CHIBI TOKa MPU NapajlIeIbHOM
COCMMHEHHH  pe3ucTtopoB.  Ompenenenue  pabOTHI
AJIEKTPUYECKOTO TOKA, MIYIIETO dYepe3 PE3UCTOop.
OnpezneneHre  MOIIHOCTH  3JEKTPUYECKOTO  TOKa,
BBIIIEIISIEMOW Ha pe3uctope. MccnenoBanue 3aBUCUMOCTH
CWJIBI TOKA, UIYIIEro 4Yepe3 JaMIIOUKy, OT HaIpsHKEHUS
Ha Heil. Onpenenenue KII/[ narpesarens. McciaeqoBanue
MarHuTHOTO B3aWMMOACHUCTBHUS MOCTOSHHBIX MAarHUTOB.
N3yuenne MarHuTHOTO TMOJISI TOCTOSIHHBIX MAarHUTOB MPU
UX o0benMHeHMH W pazjaeneHun. lcciemoBanme
JEUCTBHUS JIEKTPUUYECKOTO TOKA HA MAarHUTHYIO CTPEIIKY.
OneITel, JEMOHCTPUPYIOUIUE  3aBUCUMOCTH  CHJIBI
B3aUMOJICUCTBUS KATYIIKA C TOKOM M MarHuTa OT CHUJIbI
TOKa ¥ HalpaBJeHUs TOKa B Karymke. V3ydeHue
JEUCTBUS MAarHUTHOTO TIOJISI Ha TPOBOJHUK C TOKOM.
KoncrpyupoBanue i U3y4eHUe paboThI

DJIEKTPOABUIaTEIs. W3mepenue KII/JT
Onepatop 340 000 "Komnaxus "TeH3op"
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BHCKTpOI[BHFaTCHBHOﬁ YCTaHOBKH. OnbIThI 10
HUCCICIOBAaHUIO ABJICHUA BHGKTpOMaFHHTHOfI WHAYKOHUU:
HUCCICAOBAHUC W3MCHEHHI 3HAUYCHUS H HaIrpaBJICHUA

WHAYKIIMOHHOTO TOKa
®dusnueckre SBJICHHUS B TPHUPOAE: DICKTPUUECKUE

sBICHUsT B  arMmocepe, OIIEKTPUYECTBO  KHUBBIX
7.21 OpraHWU3MOB, MarHUTHOE TOJIe 3eMJIH, JIPEid IMOIIOCOB,
pOJIb MarHUTHOTO MOJIS JJI KU3HU Ha 3emiie, MOJISPHOE

CUSIHUE
TexHudyeckue ycTpoWCTBa: SIEKTPOCKOM, aMIEPMETD,

BOJIbTMETP, pCOCTaT, CUETUYHK BHCKTqueCKOﬁ OHCPIHH,

3JIEKTPOOCBETUTENBHBIE ~ NPUOOpBI,  HArpeBaTEJIbHbBIE

7.22
ANEKTPONPUOOPHI (mpumepsl), JIEKTPUYECKUE
NPEJOXPAHUTENIH, SIIEKTPOMArHUT, 3JIEKTPOIABUraTeNlb
IIOCTOSIHHOTO TOKA, TEHEPATOP MOCTOSHHOTO TOKa
9 KIIACC
Kog
pazzaen Kon snemenra [IpoBepsieMble JIEMEHTHI COIEPIKAHMS
a
8 MEXAHNWYECKMUE ABJIEHW A
21 Mexanudyeckoe ABukeHue. MarepuanbHas — TOYKA.
Cucrema orcuéra
8.2 OTHOCUTENBHOCTh MEXAaHUYECKOTO JBUKECHHUSI
8.3 PaBHOMEpPHOE ITPAMOIIMHENHOE IBUKEHNE
###Parf##HepaBHOMEpHOE MPSIMOJIUHENHOE IBUKEHUE.
8.4 Cpennsiss W MTHOBEHHas CKOpPOCTb Tela IpH
HEpaBHOMEPHOM JIBUKEHUHU
g5 VYckopenue. PaBHOyCKOpeHHOE MIPSAMOJIMHEMHOE
JIBIDKEHUE
8.6 #H#HPar###CBoOogHOoe manenne. OnbITe [anunes
#H##Par###PaBHOMEpHOE JBI)KEHUE IO OKPY>KHOCTH.
8.7 [lepuon u wacrora obOpamenus. Jlunelinas u yrioBas
ckopocTy. LleHTpocTpeMuTeNnbHOE YCKOpEHHUe
8.8 Ilepsrlii 3akoH HetoToHa
8.9 Bropoii 3akon HerotoHa
8.10 Tperuii 3akoH HeroToHa
8.11 #H##Par##H# [puHIIMTT CyNEepIIO3UITUN CUJT

Onepatop 340 000 "Komnaxus "TeH3op"

[IOKYMEHT MOATMWUCAH 3/TEKTPOHHOI NOAMNUCHIO

MYHMLUWUNAJIbHOE OBLLIEOEPASOBATEJIbHOE YYPEXXAEHUE "OCHOBHAS 25.09.25 13:50 Ceptudukat 217CA555269BEE4DA53418ADC217FE3B
LLIKOJIA N2 104 BOPOLUMJTIOBCKOIO PAMOHA BOJITOTPAA", Jlbimapb EneHa (MSK)
BnaaumunpoBHa, avpekTop




8.12
8.13

8.14

8.15

8.16

8.17

8.18
8.19
8.20
8.21

8.22

8.23
8.24
8.25

8.26
8.27

Cuna ynpyroctu. 3akoH ['yka
H#H#HtPar#H##Cunia  TpeHMsl: CHJIa TPEHHsI CKOJIbKEHHUS,

CHJIa TPEHUS MOKOs, IpYTUe BUAbI TPEHHUS
#H#HtPar#H###Cuita  TSDKECTH M 3aKOH  BCEMHPHOTO

TATOTEHUS. Y CKOpEHHE CBOOOIHOTO MaIeHUS
Jewxenne  tuianer  Bokpyr  Comnma.  IlepBas

KOCMHYecKast CKopocTb. HeBecoMOoCTb U eperpy3ku
PaBHOBecue maTepuanbHON TOUKU. AOCOIIOTHO TBEPI0€E

TEIo
#iHtPar#H##PaBHoBecue TBEPAOro Tena ¢ 3aKpPEIUIEHHOM

OCBIO BpanieHusa. MoMmeHT cuiibl. LIeHTp TsxecTn
Nmnynsc Tena. U3menenue umiyisca. MIMyibsce cumsl
3aKOH COXpaHEHUs! UMITYJIbCa

###Par###PeakTuBHOE IBUKEHUE

Mexanuueckasi pab0oTa ¥ MOIIIHOCTb

Pabora cun TsKecTH, ymnpyroct, TpeHus. CBsi3b

SHEPruM U paboThl
[loTrenunanpHass 3Heprus Tena, MOJHATOIO  HAJ

MOBEPXHOCTHIO 3eMJITH
[TorennuanbHast SHEPTHs CKATOM MPY>KUHBI
#i#tPar#H##Kunernueckass  sHeprus.  Teopema o

KUHETUYECKON SHEPTUU
HiHtPar#H##3aKkoH coXpaHEHHUs] MEXaHUYECKOW SHEPTUU
[MpakTiueckue pabOTHI:

OrmpezienieHne CpeHEe CKOPOCTH CKOJBXEHUs Opycka
WIM JBIKCHHS IIapuKa IO HAKJIOHHOW IUIOCKOCTH.
OmnpeneneHue yCKOpPEeHUsl Tela MPU PaBHOYCKOPECHHOM
JIBM)KEHUH 110 HAKJIOHHOW TUTOCKOCTH.

HccnenoBanue 3aBUCUMOCTH IyTH OT BPEMEHH IIpU
PaBHOYCKOPEHHOM JIBM)KEHUHU 0€3 HaualbHON CKOPOCTH.
[TpoBepka TruUMOTE3Bl: €CIM TPU PABHOYCKOPEHHOM
JBIDKEHUH 0e3 HayalbHOW CKOPOCTH IyTH OTHOCSATCS
KaK psJ HEYETHBIX YHCEN, TO COOTBETCTBYIOIINE
NPOMEXYTKH BPEMEHHU OJMHAKOBBI.

HccrnenoBanme 3aBUCIMOCTH CHIIBI TPEHHS CKOJIBKEHUS
OT CWUJIBl HOpPMalbHOTO JAaBieHus. OnpeneneHue
KOd(pUITMEHTa TpPEHUs CKONbkeHus. OnpenencHue
KECTKOCTU TpyxkuHbL. OrmnpenenaeHre padOThl CHIIBI
TPEHUS TIPU PABHOMEPHOM JIBKEHHH Tela IO

TOPU30HTANILHOW TMOBepXHOCTU. OrmpeneneHne padoTh

- CcUABL— YHOPYFOCTH — HPIOnepaid®OINBENAO0 "KoMrBH 3herz0p” C
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HCIIOJIb30BaHUEM

OJIOKOB

HCIIOABHXKHOI'O n IIOABHXKHOT'O

dusnyeckue SBICHUSI B npupoze: IMpujrnBbl U OTJIIMUBBI,

8.28 nBikeHne TutaHeT COJHEYHOM CHUCTEMBI, PEaKTUBHOE

JABUXKCHUEC JKHUBBIX OPI'aHNU3MOB

Texunueckue

8.29

YCTPOMCTBA:  COUAOMETP, JATUYUKHU

II0JIO’KEHUS, PACCTOSHUS U YCKOPEHUS, PAKEThI
MEXAHUWYECKUE KOJIEBAHMA 1 BOJIHBI
KonebarenbHoe npuxkeHne. OCHOBHBIE XapaKTEPUCTHKU

9.1

KOJIeOAaHUIl: IepHO/, YacTOTa, aMIUIUTY/a
Marematnueckuii

9.2

IPY>KMHHBII MasITHUKH.

[IpeBpamienue sHeprun npu KojaedaTeTbHOM ABHKCHUN
3aryxatomue KkoJjiebaHusi. BwIHYXJIeHHBIE KOJICOAHUSI.

9.3

Pesonanc

Mexaunueckue BOJHBL. CBOWCTBA MEXAHMUYECKHUX BOJIH.

HpOI[OJ'ILHBIe " TIONCPCUYHBIC BOJIHBI. Z[J'II/IHa BOJIHBI H

9.4

CKOpPOCTh €€ pacnpocTpaHeHUs. MeXaHUYEeCKHUE BOJIHBI

B TBEPJIOM TeJIe, CEHCMUYECKUE BOJIHBI
9.5 3Byk. [')pomMKoOCTb 1 BbICOTa 3ByKa. OTpa’keHUE 3ByKa

9.6 NHudpa3Byk u yapTpa3Byk
[IpakTuyeckue pabOTHI:

Onpenenenue

YacCTOTbI

U mepuojga  KoseOaHMi

9 MAaTEMAaTHYCCKOI'O MassTHHUKA.

Ornpenenenne
NPY>KUHHOT'O MasiTHUKA

Hccnenosanue

9.7

YacCTOTbI

U mepuojga  KoseOaHMid

3aBUCUMOCTH  Tepuoja KoseOaHuii

INOABCIICHHOI'0O K HHUTH TIpy3a OT [TJIHWHBI HHUTH.

HUccaenoBanue

3aBUCUMOCTH Tepuoja  KojieOaHui

NMPY>)KUHHOTO MasiTHUKa OT Mmacchl rpys3a. IIpoBepka

HC3aBUCHUMOCTHU

nepuoaa KoJieOaHui rpysa,

IMOABCIICHHOI'0O K HHUTHU, OT MACCBI I'py3a U JKECTKOCTHU

npyXUHBI. MI3MepeHue yckopeHus: CBOOOIHOTO MaIeHus
®dusnueckue SBJICHUS B MPHUPOJE: BOCIPHUSTHE 3BYKOB

9.8 J)KUBOTHBIMH, 3EMJICTPSICCHUE, CEMUCMUYECKUE BOJIHBI,

LIYHaMH, X0
TexHuyeckue yCTpPOMCTBA: 53XOJOT, HCIOJIb30BAHUE

9.9

yIBTPa3ByKa B ObITY U TEXHUKE
10 SJIEKTPOMATHUTHOE T1OJIE U QJIEKTPOMATHUTHBIE BOJIHBI

10.1

[IOKYMEHT MOATMWUCAH 3/TEKTPOHHOI NOAMNUCHIO
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103 OnexkTpoMarHuTHas npupoja cBera. CKOpOCTb CBETA.
BosHOBEIE CBOIICTBA CBETA
[IpakTuueckue paboOTHI:

10.4 N3ydyeHne CBONCTB  3JEKTPOMAarHUTHBIX BOJH C
MOMOIIbI0 MOOMIJIBHOTO TenedoHa
Ousnueckue SBICHUS B TPUPOJAE: OHOIOTHYECKOE

10.5 JICUCTBHUE BUJIMMOTO, yIbTpa(HrOIETOBOTO u
PEHTI€HOBCKOI'O U3JIy4eHUN

10.6 Texuuueckue YCTpOMCTBA: HCIIOJIb30BaHUE
3JIEKTPOMArHUTHBIX BOJIH JUIsl COTOBOM CBSI3U

11 CBETOBBIE SBJIEHUA

11.1 JIyueBas monenb cBera. ICTOUHHKM cBETa

11.2 [IpsimonrHEHOE pacpoCTpaHEHUE CBETA

113 Otpaxenue ceta. [Imockoe 3epkaiio. 3aKOH OTpaKEHUS
cBeTa

114 [Ipenomnenne cBera. 3akOH NIPEJOMJICHUS CBETa.
[TosnHOE BHYTpEHHEE OTpaKEHUE CBETA

11.5 JIunza. Xop iydeil B IMH3E

116 OnTnueckass cucrema (QoroanmnapaTa, MUKPOCKONA H
TeJecKorna

117 I'maz xak onrtudeckas cuctema. baM3opykocTs WU
JTAJIbHO30PKOCTh

118 Paznoxenue Oenoro cBera B criektp. OnbiTel HeloToHA.
Clio’)keHne CeKTpalibHbIX 1IBETOB. Jlucnepcus cBera

11.9 [IpakTuyeckue paboOTHI:

###Par#t##1cciienoBanue 3aBUCUMOCTH yria
OTpa)KEHHs CBETOBOTO JIy4ya OT yIJjia MaJeHusl.
HiHtPar#H##l13yueHe  XapakTEpUCTUK  M300paKeHUs
npeaMeTa B IJIOCKOM 3epKajle.
#i#tPar#H##lccnenoBanue 3aBUCHUMOCTH yria
IPEIOMIIEHUS] CBETOBOIO Jyda OT yIVla MAaJCHUS Ha
TPaHUIIEe «BO3YX — CTEKIION.

###Par### lonyuenne w300paxeHUW C  TIOMOIIBIO
coOuparoiei JUH3bI.

#i#HtPar#H##OnpeneneHre (OKYCHOTO PACCTOSIHHSI U
ONTUYECKOM CHIIbI COOMparOILeH INH3BI.
#HH#HHPar#H##ONBITHL IO Pa3IOKEHUIO Oenoro cBeTa B
CTIEKTP.

H##H#Par#H##OMNBITHl 0 BOCIPUATHIO LIBETA IIPEIMETOB

IIpU WX HAOIIOICHNUHN Yepe3 LBETOBbIE (PUIILTPHI

[IOKYMEHT MOATMWUCAH 3/TEKTPOHHOI NOAMNUCHIO
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dusznueckue sSBICHUS B napupoac: 3aTMCHUA COJ'IHI_Ia n

11.10 JlyHpl, mBeTa TeJ, ONTHYECKHE SBJICHUS B arMmocdepe

(uBet Heba, pedpakius, pagyra, MUPax)

1111 Texauueckue YCTPOMCTBA: OYKH, IIEPUCKOII,
¢doTroanmnapat, ONTUYECKUE CBETOBO/IBI

KBAHTOBBGIE ABJIEHUA

1 OmnwiTel Pesepdopna u muiaHeTapHas MOJENb aTroMma.
' Mogens aroma bopa

122 Hcnyckanue M IOMIOIIEHHE CBETa aroMOM. KBaHTHI.
JIunenyaTsie CIIEKTPbI

12.3 PanmnoaktuBHOCTH. Anb(a, OeTa- U raMMa-u3TydeHUs
Crpoenune aromHoro sapa. HyknoHHas wmopnens

12.4
aTOMHOTO siapa. M30Tomnbl
125 PagnoaxtuBHbie mpespamenusa. Ilepuon mnosypacnana
' ATOMHBIX sulep
126 Snepuble peakiuu. 3aKOHbI COXPAHEHHUS 3apsI0BOTO U

MaccOBOTO YHCEI
12.7 OHeprus CBA3M aTOMHBIX sep. CBsA3b MAacChl U SHEPTUU
Peakuuu cunrtesa u genenus anaep. MictouHuku sHepruu

12.8 i

CouHiia 1 386311
12 129 Snepnas osHepretuka. [lelicTBHE  pagUMOAKTUBHBIX

U3JIyYCHUI Ha KUBBIE OPraHU3MBI
[IpakTryeckue pabOTHI:
HaOmronenue CIUIOMIHBIX W JIMHEWYAThIX —CIIEKTPOB
U3ITy4YEHUS.

12.10
HccnenoBanne TpekoB: M3MEPEHUE SHEPTUM YaCTHUIIBI
0 TOpMO3HOMY TyTH (TI0 (hoTOrpadusm).
W3mepenune paanoakTUBHOTO (oHA
®usnyeckue SABIEHUS B IPHUPOJE: ECTECTBEHHBIN
paavoOaKTUBHBIN ¢om, KOCMHUYECKHE Ty4H,

12.11 palMOaKTUBHOE U3JIYYEHHUE NPUPOJIHBIX MHHEPAJIOB,
NEICTBUE pPAaJUOAKTUBHBIX M3IYYEHMM HAa OpraHu3M
YeJ0BeKa

19 12 Texuuueckue YCTPOMCTBA: CIIEKTPOCKOII,

WHIUBHAyAJIbHBIA TO3UMETp, KaMepa Buibcona
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MPOBEPSIEMBIE HA OI'D IO ®U3UKE TPEBOBAHUS K
PE3YJBTATAM OCBOEHHUSI OCHOBHOM OBPA3OBATEJBHOMN
IPOI'PAMMBI OCHOBHOI'O OBIIEI'O OFPA3OBAHUS

Kon IIpoBepsiemble TpeGoOBaHUSI K MPeIMETHBIM pPe3yJibTaTaM
npoBepsieMor 0a30BOr0 YPOBHSI OCBOEHMSI OCHOBHOM 00pa30oBaTeIbHOI
0 TpeOOBaHUA NMPOrpaMMbl OCHOBHOT0 0011ero oopasoBanusi Ha ocHoBe PI'OC

[Tonumanue pomu QUMK B HAyYHOW  KapTUHE  MHUPA;
c(hopMUPOBAHHOCTH 0A30BBIX MPEACTABICHUN O 3aKOHOMEPHOW CBSI3U
U II03HABAEMOCTU SIBIICHUU IPUPOABI, O POJIM DKCIEPUMEHTA B
¢usuke, o0 cucremoodOpasyroueil poau (QU3MKU B Pa3BUTUHU
1 €CTECTBEHHBIX HayK, TEXHHKH U TEXHOJOTHH, 00 D3BOIIOIUHN
(bu3MYeCKUX 3HAHWH M MX POJHM B IEJIOCTHOH €CTECTBEHHOHAYYHOM
KapTUHE MHpa, O BKJIAJE€ POCCHUMCKMX M 3apyOEKHBIX YUEHBIX-
(GU3UKOB B pa3BUTHE HAYKH, OOBSICHEHHE INPOLIECCOB OKPYKAIOIIETO

MHpa, pa3BUTHUC TCXHUKU U TEXHOJIOTHI
3HaHUA © BUJAX MAaTCpUuun (BeH_[eCTBO n HOJ'IC), O JIBHM)XCHHH KakK

crocobe CyIlecTBOBaHUSI MaTeprn, 00 AaTOMHO-MOJIEKYJIIPHON TEOPUU
CTPOCHHSI BENIECTBA, O (PU3MYECKOW CYIIHOCTH SIBICHHHA MPUPOJIBI
(MeXElHI/I‘-IeCKI/IX, TCIUIOBBIX, OJJCKTPOMArHuTHBIX U KBaHTOBBIX);
2 YMEHHE Pa3IndaTh SBJICHHUS M0 ONMCAHHUIO UX XapaKTePHBIX CBOHCTB U
Ha OCHOBE OIIBITOB, JIEMOHCTPUPYIOIIUX JaHHOE (u3nueckoe
SBJICHUE; YMEHHE PaclO3HaBaTh MPOSBIEHUE U3YUYEHHBIX (PU3NUECKUX
SIBJICHUH B OKPY’KAarOIIEeM MUPE, BBIICISAS UX CYIIECTBEHHBIC CBOMCTBA

(mpu3HaKM)
Brnanenne ocHoBaMM MOHATUIHOIO amnmapata M CHUMBOJIMYECKOTO

SI3bIKa (1)I/I3I/IKI/I N HCIIOJIB30BAHUC HX IJId PCHICHUSA y‘ICGHBIX 3aaad,

3
YMEHHUE XapaKTepu30BaTh CBONCTBA TeJl, (U3NYECKUE SBICHUA U
MPOIIECCHI, UCTIONB3YS (PyHAAMEHTATbHbIE M SMIMPUUECKUE 3aKOHbI

4 YMeHue omnuchiBaTh M3y4eHHBIE CBOWCTBA Tell U (hU3HUECKUE
SIBJICHUS, UCTIOJIb3Ys (PU3UUECKUE BETUUNHBI

5 Biianenne oOcCHOBaMHM METOJOB HAy4YHOrO IIO3HAHUSA C Y4YETOM

coOnrofieHusl MpaBmJl OE30MacHOTO Tpyaa: HabmoaeHue (GU3MUECKUx
SABJICHUI:
YMEHHE CaMOCTOSITEJIbHO COOMpAaTh 3KCIEPUMEHTAIBHYIO YCTaHOBKY

U3 JIaHHOTO Habopa 00OpYHAOBaHUS MO WHCTPYKIIMH, OMHCHIBATH X0

- OUbITAa W 33HHCHIBATh €r0-PE3YAbTATHL (DOMNYITHINBATE BhIBOHbITeHzop"
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10

NPOBE/ICHUE MPSAMBIX U KOCBEHHBIX U3MEPEHUN (PU3NUYECKUX BEIMUMH:
YMEHHE IUJIaHUPOBaTh MW3MEPEHMs, CaMOCTOSTEIBHO CcOOMpaTh
HKCHEPUMEHTAIbHYI0O  YCTAaHOBKY IO HWHCTPYKLUH, BBIYUCIATH
3HaYCHHE BEJIIMYMHBI W aHAJINW3UPOBATh MOJIYYEHHbIE DPE3YJIbTaThl C
yu€TOM 3a]aHHON MOTPELIHOCTH PE3YJIbTaTOB U3MEPEHUN;

IIPOBEJICHUE  HECIOXKHBIX  OKCIEPUMEHTAJIbHBIX  HCCIEI0BAHUM;
CaMOCTOSITENIbHO  COOMpPAaTh OSKCIEPUMEHTAIbHYIO YCTaHOBKY U
IIPOBOAMTH  MCCIENOBAHUE IO  MHCTPYKUMM,  IPEACTABIATH
MOJTyYCHHBIE 3aBUCHUMOCTH (DM3MYECKMX BEIMYMH B BHJE TAONHIl U
rpagMKoOB, Y4YMTHIBaTh  MOTPEHIHOCTH, JieJaTh  BBIBOJBI IO

pe3yabpTaTaM HCCIe10BaHus
[TonumMaHue  XapakTepHBIX  CBOMCTB  (PU3MYECKHX  Mojelei

(MaTepuasnbHas TOYKa, aOCOJMIOTHO TBEPAOE TEJIO, MOJEIU CTPOCHUS
ra3oB, JKHJIKOCTEH W TBEPABIX TeJ, IUIAHETapHas MOJENb aToMa,
HYKJIOHHAsi MOJI€Jb aTOMHOIO sJIpa) U YMEHHE NPUMEHATh UX JIs

00BsICHEHUS] (PU3UUECKUX TTPOIIECCOB
YMeHne oOBICHATh (hpU3HYecKHe MPOLECChl W CBOWCTBA Tel, B TOM

YuClI€ W B KOHTEKCT€ CHUTYyalluii MPaKTUKO-OPUEHTHPOBAHHOTO
XapakTepa, B YaCTHOCTH, BBISABIIATH IPHYMHHO-CIICICTBEHHBIC CBSI3U U
CTPOUTH OOBSACHEHHE C OMOPOI Ha M3YUYCHHBIE CBOWCTBA (pU3MUECKUX

SIBIICHHUM, (PU3NYECKHE 3aKOHBI, 3AKOHOMEPHOCTH U MOJICIIH
YMenue pemats pacuéTHble 3amauu (Ha 0a3e 2 — 3 ypaBHEHHIA),

UCHOJNB3YSl 3aKOHbI M (OpPMyJibl, CBSI3bIBAIOUINE (UINUYECKUE
BEJIMYUHBI, B YAaCTHOCTH, 3alUCBIBATh KpPAaTKOE YCJIOBHE 3aJayy,
BBISIBIISITH HEJIOCTAIOLINE JaHHBIC, BHIOMPATh 3aKOHBI M (OPMYIIBI,
HEoOXouMble I €€ pellieHHs], UCIOIb30BaTh CIPABOYHBIE JaHHBIE,
IIPOBOJUTH PAc4€Tbl U OLEHUBATh PEATUCTUYHOCTH IIOJIYYEHHOTO
3Ha4YeHUs (PU3NYECKOI BEIMYMHBI, YMEHUE ONPEAesiTh pa3MEepPHOCTh

(I)I/I3I/ILI€CKOI\/'I BCJIMYHUHDI, HOJ'Iy‘-ICHHOfI IIpU pCUHICHUU 3a1a4n
YMmenune XapaKTCpPU30BaTh  IMPUHIUIIBL I[@flCTBPISI TEXHUYCCKHUX

YCTPOMCTB, B TOM 4YHCJE OBITOBBIX HPUOOPOB, U MPOMBIIIIEHHBIX
TEXHOJIOTMYECKHUX MPOLECCOB M0 MX ONUCAHUIO, UCTIOJb3Ysl 3HAHUS O
CBOMCTBaX (U3UYECKUX SBJICHUH M HEOOXoJuMble (U3NYecKue

3aKOHOMEPHOCTH
YMeHne uCnonb30BaTh 3HaHMA O (QU3MYECKUX SIBICHUSIX B

IMOBCEAHEBHON KHU3HM I obecnieueHrss 0€30IACHOCTH npu

oOpamieHun Cc  OBITOBBIMM  IpubOpaMH U TEXHUYECKUMU

YCTPOMCTBAMHU,  COXPAHEHHS  3/10POBbSnedhop SRVBIORGIIKA, HQPM
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JKOJIOTUYECKOTO IOBEJACHUS B OKPYXKAIOIIEW cpele; NOHUMaHUE
HEOOXOJUMOCTH MPUMEHEHHUS] JOCTHKEHUM (U3MKU U TEXHOJOTUH

JUISL pallMOHAIbHOTO IIPUPOAOIIOIb30BAHHUS
OnpIT TOMCKA, TMPeoOpa3oBaHWs W TIPEACTABICHUS WH(POpMAIUU

(GU3UUECKOro COAEp)KaHUsI C HCHOJIb30BAHWEM HMH()OPMAIMOHHO-
KOMMYHUKaTHBHBIX TE€XHOJIOTHIl; YMEHHE OLIEHUBATh JIOCTOBEPHOCTH
MOJIy4YeHHOW WH(GOpPMAIMM Ha OCHOBE WMEIONIUXCS 3HAHUN U
JIOTIONIHUTENBHBIX ~ MCTOYHUKOB; yYMEHHME  HCIOJb30BaTh  IIpU
11 BBIIIOJTHEHUHM YYE€OHBbIX 33JaHUN HAay4HO-TOIMYJSPHYIO JIUTEPATypy
(GU3MUecKOro Cojep:KaHus, CIPaBOYHbIE MaTepHallbl, PECYpChl CETH
WutepHer; BiageHne 0a30BBIMH  HaBBIKAMH  INPeoOpa3oBaHUs
MHQOpPMALMU M3 OAHOM 3HAKOBOM CHUCTEMBI B JpYryl; YyMEHHE
co3/1aBaTh COOCTBEHHBIC NHCHbMEHHBIE M YCTHBIE COOOILEHHS Ha

OCHOBE I/IH(i)OpMaHI/II/I N3 HECKOJIBKUX NCTOYHUKOB

Onepatop 340 000 "Komnaxus "TeH3op"
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IHEPEYEHD 2JIEMEHTOB COAEPKXAHUA, IIPOBEPSAEMbBIX HA OI'D

11O ®U3UKE
Kon IIpoBepsieMbIi 3J1€MEHT COACPKAHUS
1 MEXAHUWYECKUE SABJIEHU A
. Mexanuueckoe aABwxkeHue. MarepuanbHas Touka. Cuctema  OTcuéra.
OTHOCHUTEILHOCTE ABHUXKCHUSA
PaBHOMepHOE 1 HepaBHOMepHOe ABuxkeHue. Cpennsas ckopoctb. Gopmyna s
1.2 BBIYHCIICHHSI CPETHEH CKOPOCTH: V = S/t
PaBHOMepHOE NPAMOJIMHEITHOE ABUKEHHE. 3aBUCUMOCTh KOOPIAWHATHI Tela OT
BPEMEHHU B ClIy4yae PaBHOMEPHOTO MPSIMOJIMHEHHOTO JBUKEHUSA:
x(7)=x,+vt
1.3
I'padukn 3aBUCHMOCTH OT BpPEMEHHU [UIsi TPOEKUUU CKOPOCTH, MPOEKIUU
[epeMENICHUs, IIyTH, KOOPAMHATHl IPU PAaBHOMEPHOM IPAMOJIUHEHHOM
JABUKCHUN
3aBUCUMOCTh KOOpDAMHATHl TE€la OT BPEMEHU B CIydyae PaBHOYCKOPEHHOTO
HpﬂMOJ’IHHGﬁHOFO ABUKCHUA:
Ef.’.‘
Sl =vp, *i+ a2y * =
Fn
@opMynbl Il TPOEKIUU IEPEMEIICHUs, MPOEKIUU CKOPOCTH M MPOEKLMH
YCKOPEHHUS IIPU PAaBHOYCKOPEHHOM IPSIMOJIUHEWHOM JIBUKEHUH:
1.4 N=u,, -t L
: 'S.\'()_Uﬂ.\' +dy ?"
U.\'('r) =Upy T4, -1,
a,(f)=canst,
vy, vy, =2a.s,
I'padukn 3aBUCHMOCTH OT BPEMEHU [JIsi TMPOEKIMH YCKOPEHHs, MPOEKLIUU
CKOPOCTH, MPOEKIHH MEPEMEIICHUs,, KOOPAMHATHl MPU PABHOYCKOPEHHOM
HpﬂMOJ’IHHGﬁHOM JABHUKCHUHN
1.5 CBobogHoe mageHue. PopMysbl, OMHUCHIBAIOIINE CBOOOIHOE MajeHHE Teja Io

BEpTUKAIM (JABMKEHHE Tejla BHU3 WM BBEPX OTHOCHUTEIBHO TOBEPXHOCTH
3emnn). ['paduxu 3aBuCMMOCTH OT BpeMEHHM [UISl NPOEKIUH YCKOPEHHS,

IOPOEKIIUU  CKOPOCTH ¥ KOOPJIUHATHL TIPHU  CBOOOAHAM 5 BVBCHLE LT 13050
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BEPTUKAIIU
CKOpoCTh PpaBHOMEPHOTO JIBWKEHHMS Tela IO OKpyXHOCTH. Hampasienue

CKOPOCTH.

®opmyisia sl BBIYUCIEHUS CKOPOCTH 4YEpe3 PaguyC OKPYKHOCTH M TEPUOL

oOpareHus:
—_— AR
T

LlenTpocTpemuTenbHoe yckopeHue. HampaBineHue LEHTPOCTPEMUTEIHHOIO

yckopenus. @opMyna JUIst BBIYUCIEHUS] YCKOPEHMUSL:

1.6
2
e w L
= R
®dopmyna, CBSI3bIBAIONIAs IEPHOJ] M YACTOTY OOpaICHHS:
V= :
T
Macca. [InotHocTs BemecTBa. dopmyna uist BBIYHCIEHUS TUIOTHOCTH:
_m
v
1.7
1.8 Cuua — BekTopHas gusnueckas BenuurnHa. CIosKeHHe CUIT
1.9 Ssnenne unepuuu. [lepBriit 3akoH HeroToHa
Bropoii 3akoH HeroTOHAa:
F-m-a
1.1
0 ~ ~
CoHanpaBIeHHOCTh BEKTOpa YCKOPEHUS Tella M BEKTOpa CHIIbI, eHCTBYIOMIEH Ha
TEJ0
B3aumoneiictue Ten. Tpernii 3akoH HeroToHa:
1.1 =~
1
1.1 Tpenue mokost U TpeHue ckoJibkeHus. opmyna st BBIYUCICHUS MOIYIISI CHITBI
2 TPEHUS CKOJIBKECHHUS:
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Hedbopmarus tena. Ymupyrue u Heynpyrue aedopmarnuu. 3aKOH YIPYroi
nedopmaruu (3aKoH ['yka):

11 Bk

BCGMI/IpHOG TSATOTCHUE. 3aKOH BCCMUPHOI'O TATOTCHUA:

My -M4
F = G < l—_‘L
R
1.1
4 Cuna TsKxecTH. Y CKOpeHHe CBOOOHOTO MaICHHUS.

®opmyna 17151 BHIYUCICHUS CUIIBI TSDKECTH BOJIM3U noBepxHocTH 3emin: F = mg.
JiBmxxenue ranet Bokpyr Connua. [lepBas kocmMudeckasi CKOPOCTb.

HesecomocTs u neperpysku
Wmnynbce Tena — BekTopHast prusnyeckasi BEIMUMHA.

L1 =m0

Nmnynec cucrtemsl Ten. M3menenne ummynbsca. IMIysbC CUsibl
3aKOH COXpaHEHUs UMITyJIbCa JJIs1 3aAMKHYTOM CUCTEMBI TEN:

L1 D=1, +in,U, =const

PeakTuBHOE ABMKEHUE
Mexanudeckas padora. @opMyina Jjisi BEIYUCICHUS paOOThI CHUITBI:

A=Fsoosc

11 Mexannuyeckast MOITHOCTD:

1.1 Kunetnueckas n noreHuanbHas 3Heprus. @opMyiia i1l BBIYUCICHUS

8 KMHETUYECKON YHEPIUH:
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TeopeMa 0 KHHETHUYECKOH OHCPIUH. d)opMlea JUISI BBIYMCIICHUS TTIOTEHIIUAIbHOM
OHCPIruU TCja, MOAHATOIO

HaI 3eMIen:

E_=mgh
P‘ —

Mexanudeckasi SHEPTHSL:

E=E,+E P
1.1
9 3aK0oH COXpaHEHUs] MeXaHU4YeCKOl 3Hepruu. @opMyiia Jijisl 3aKOHA COXPAHEHUS
MEXaHUYECKON SHEPrUU B OTCYTCTBUE CUJI TpeHUA: E = const.
[IpeBparieHre MEXaHMUECKOW SHEPTUH MPU HAJTUUMH CUIIBI TPEHHUS.
[TpocThie MexaHU3MBI. «30JI0TOE MPABUIIOY» MEXAHUKH.
Peruar. Moment cunsl: M - Fl.
VYcioBue paBHOBECHS phlyara:
M +M,+..=0
1.2
0 [TonBwxHbIM 1 HenoaABXKHBIN 0510KU. KIIJI mpocThIX MexaHU3MOB,
n= Aﬂm&&m
‘4'33112:&1:[&332.3
[aBnenue TBEpIOTO TEIA.
®opMyna 17151 BBIYMCIICHUS 1aBJIEHUs TBEPJIOTO Tena:
p= F
Il
1.2 JaBnenue raza. ATMmocdepHoe 1aBlICHHUE.
1 I'mapocratuyeckoe naBieHUE BHYTPH KUJIKOCTH.
dopMmyia [ BBIYUCICHUS JABJICHUS BHYTPH KHIKOCTHU:
P=pgh+Pa,
—— 22— 3axenHaexansr T uapaBmuueckuit Hpeee———  Onepatop 310 000 "Komnakus "Texzop”
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3akon Apxumena. dDopmyna IS ONPEACIICHUS BBITAIKUBAIOIMICH CHIIHI,

HeﬁCTByIOIHeﬁ Ha TCJIO, HOFp}/')KéHHOC B XXUJAKOCTb WUJIM I'a3:

1.2

3 Fam =PEV
YcnoBue miaBanus tena. [InaBanue cynoB u Bo3ayxoIuiaBaHUe
Mexanndyeckue KoneOaHus. AMIUTUTYda, TEPHOJ U YacToTa KOJCOAHMIA.

12 dopmyra, CBSI3bIBAIONIAs YACTOTY U MEPHUOJ] KOJICOaHUH:

4 ——

T

1.2 MaremaTuueckuii W TPYKUHHBIA MasTHUKHU. [IpeBpailieHre »HEpruv mpu

5 KoJ1e0aTeIbHOM JABMKEHUU

1.2

6 3aryxaromue konebanus. BeiHyxaeHHbIe KoneOanus. Pezonanc
Mexanudeckue BOJHBI. [IpofonbHBIE W TIOTIEpeYHBbIE BOJHBI. JIJIMHA BOJIHBI M

12 CKOPOCTh PaclpOCTPAHEHHUS BOJHBI:

7 h=v-T

1.2 3ByK. I'poMKOCTh U BbICOTa 3ByKa. OTpa)keHHE 3BYKOBOH BOJIHBI HAa TPAaHMIIE

8 IByx cpen. MH(ppa3Byk u yabTpa3ByK

1.2 IIpakmuueckue pabomol

9 W3mepenne cpeaHeil MIOTHOCTHM BEUIECTBA; apXMMEIOBOM CHIIBI; KECTKOCTHU
MPYXKUHBI; KOY(PQPUIIMEHTa TPEHUS CKOJBXKEHUS; paOOThl CHIIBI TPEHUS, CHIIbI
VIOPYTrOCTH; CPEeIHEH CKOPOCTH ABMKEHUS Opycka MO HAKJIOHHOW TIOCKOCTH;
YCKOpEHUs Opycka Mpu JBWKCHHM [0 HAKJIOHHON TUIOCKOCTH;, YacTOTHl U
nepuoAa KosiebaHMl MaTeMaTHMYeCKOTO MAasATHUKA; YacTOThl U Iepuoja
Koie0aHuil PY)KMHHOTO MasTHUKA; MOMEHTA CUJIbI, JCHCTBYIOIIETO Ha phIyar;
paboThl CWJIBI YNPYTOCTH TPH MOIBEME Tpy3a C TMOMOIIBID HETOIBHKHOTO
050Ka; pabOThI CUIIBI YIIPYTOCTH MPH MOABbEME Tpy3a C MOMOIIBIO MOJABHKHOTO
0J0Ka.
HccnenoBanue 3aBUCUMOCTH apXHMMEIOBOM CHIJIBI OT 00BbEMa MOTpYyXKEHHOU
YacTH TeJla ¥ OT IIOTHOCTH YKUJKOCTH; HE3aBUCUMOCTH BBITAJIKUBAIOIICH CHIIBI
OT MaccChl Teja; CUJIbl TPEHHUS CKOJIbKEHHUS OT CHJIbl HOPMAJIBHOTO JaBJICHUS U OT
pO/ia TMOBEPXHOCTH; CHJIBI YNPYTOCTH, BO3HMKAIOIIEH B MPYXUHE, OT CTEIECHU
nedopmaruu NpyXUHBI, YCKOPEHHsI OpycKa OT yIJila HakJIOHA HAmpaBIISIONICH;
nepuoAa (4acToThl) KoJeOaHHi HUTSHOTO MasTHUKA OT JJUHBI HUTHU; MEPUOJA

. xoneGaHWN NPYKUHHOTO MASTHUKA OT MACCHI TPY3AesHrop@TIR0TMnaLRY HHEIHI;
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HUCCJICAOBAHUC HC3aBUCHUMOCTHU IICPUOJA KoJICOAHMI HUTSHOIO MAasTHHKA OT

Macchl rpy3a. [IpoBepka ycioBus paBHOBeCHs phlyara
Qusuyeckue AGNeHUs 6 Npupode: TPUMEPbl JBWXKEHHUS C PA3TUUYHBIMU

CKOPOCTSIMM B KUBOHM M HEKUBOU IIPUPOJE, IEUCTBUE CUIIBI TPEHUS B IPUPOJIE U
1.3 TEXHMKE, TPWINBBI W OTJIMUBBL, IBWKECHHE IUIaHeT COJHEYHOM CHCTEMBI,
0 PEaKTUBHOE JBUKCHHE KUBBIX OPTaHU3MOB, PbIYaru B TEJE YEJIOBEKA, BIUSHUE
aTMOC(EpHOrO JaBJIEHUS Ha >KMBOM OpPraHU3M, IUIaBaHUE pbIO, BOCIPUATHE

3BYKOB JKUBOTHBIMHU, 3CMJICTPSACCHUC, ceilicMUYecKue BOJIHBI, HYHAMH, 3X0O
Texnuueckue ycmpoﬁcm@a: CIIMAOMETP, AATYUKHU II0JIOKCHHA, PACCTOAHHA U

YCKOPEHMs, JAUHAMOMETP, HOJIIIMIHUKH, PAKETbl, pblyar, MOABWXHBIA U
1.3 HETMOJABUKHBIM OJIOKM, HAKJIOHHAS TUIOCKOCTh, MPOCTHIE MEXaHU3MBI B OBITY,
1 COOOIIAOIIUECS COCY/bI, YCTPOWCTBO BOJOMPOBOJA, THIPABIMYECKUN TMpecc,
MaHOMETp, OapoMeTp, BBICOTOMEpP, IOPIIHEBOH HACOC, apeoMeTp, 3XOJIOT,

MCIIOJIb30BaHUE YJIbTPa3ByKa B ObITY U TEXHUKE
2 TEIUJIOBBIE ABJIEHU A
OCHOBHbBIE  TIOJOXEHHSI  MOJIEKYISIPHO-KMHETHYECKOH TEOpPUH  CTPOCHUS

2.1 BelecTBa. Moaenu TBépHOFO, KHUIKOIro nu ra3006pa3Hor0 COCTOSIHUH BEILIECTBA.

Kpucrannnueckue u amop¢Hsie Tena
JBuxenue 4yactun BemiectBa. CBA3b CKOPOCTH  JIBWJKEHUS 4acTUL C

22 Temrneparypoii. bBpoyHoBckoe nBmxenue, mudQysus

2.3 CmauvBaHMe M KallWJUISIPHBIE SIBJICHUS

24 TemnioBoe paciiupeHue U cxaTue

2.5 TermoBoe paBHOBECHE

26 Buytpennsis sHeprus. Pabora u Temonepenaya Kak crnocoObl W3MEHEHUs

BHYTpEHHE 3HEeprun
2.7 Bunpl Teruionepenaun: TemI0ONpOBOIHOCTh, KOHBEKIINS, U3ITYUCHUE
HarpeBanue wu oxnaxzaenue Ten. KonuuecTBO  TeIUIOTHL. Y enbHas

TEIUIOEMKOCTD:

2.8 O=cm(t,—t,)

3akoH COXPAaHCHUA SHCPIruru B TCIUIOBBIX IIPOLECCAX. ypaBHeHI/Ie TCIIJIOBOT'O

OastaHca:

2.9 QI_QE + =0

Hcnapenne n konzaeHcauus. V3MeHeHuMe BHYTPEHHEH JHEPrMHM B IIpolecce
2.1 ucrapeHuss M KOoHJeHcaumu. KureHuwe JKMIKOCTH. YenbHas TeIuiora

0 napoo6pazoBanus: L = Q/m
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2.1
BiraxxHocTh BO31yXa

IInaBnenne u kpucrammzauusa. V3MeHeHuWe BHYTPEHHEM SHEpPruu Ipu

IJIABJICHUU U KpUCTAJIJIM3allN. VY nenpHas TEII0Ta IJIaBICHUS

2.1
9

A==
2 m

BHyTpeHHss dHEprus Cropanus TOILIMBA. Y JelbHAas TEIUIOTA CrOpaHus TOIUINBA:

2.1
q=0Q/m

3

2.1 .

4 [Tpuntume! paboTs! TerwoBbix apurareneid. KI1/[ temmoBoro nurarens
IIpaxmuueckue pabomul
N3mepenne yaelbHOW TEIIIOEMKOCTH METAIMYECKOTO LMIMHAPA; KOJIUYeCTBa
TEIJIOTHI, TOJIYYeHHOTO BOJOW KOMHATHOW TeMIlepaTypbl (DUKCUPOBAHHOU

51 Macchbl, B KOTOPYIO OIIyIIEH HarpeTbli LWIMHAP; KOJIMYECTBA TEIUIOTHI,

s OTJIAaHHOTO HAarpeThiM LWUJIMHAPOM, IOCJIE OIYyCKaHWs €ro B BOJY KOMHATHOM
TEMIIEPATypbl; OTHOCUTEIBHOM BIIAXKHOCTH BO3AyXa; YJEIbHOM TEIIOTHI
IlaBjieHuss Jpaa. MccienoBaHue W3MEHEHUS TEMIIEpAaTypbl BOJBl  MpU
Pa3IMUYHBIX YCIIOBHUSX; SBJICHUS TEIUIOOOMEHa MPH CMEIIMBAHMM XOJIOAHON U
ropsiael BOAbl; IpolLiecca UCIapeHus

1 Qusuueckue A6NeHUs 8 npupode: TIOBEPXHOCTHOE HATSHXKEHUE M KAWLISPHBIE

6 ABJICHUS B IIPHUPOJE, KPUCTAIUIBI B IpHUpoje, u3nydeHue CoiHIa, 3aMep3aHue
BOJI0EMOB, MOpCKHE OpH3bl; 00pa3oBaHuE POCHI, TYMaHa, UHEs, CHETa
Texnuueckue ycmpoticmea: KauWIspbl, IPUMEPHI UCIOIb30BaHUs KPUCTAILIOB,

2.1 KHUJIKOCTHBIH TEPMOMETp, JATUYMK TEMIIEpaTypbl, TEPMOC, CUCTEMA OTOILICHUS

7 JIOMOB, TUTPOMETPHI, TICUXPOMETP, MapoBasi TypOMHA, ABUTATENb BHYTPEHHETO
CrOpaHus

3 OJIEKTPOMAT'HUTHBIE ABJIEHUA

3.1 Onexrpuszanus Tei. J[Ba BUIa 3J€KTPUUECKUX 3apsiioB

3.2 B3aumoneiictBue 3apskeHHBIX Tell. 3akoH Kynona

33 3aKOH COXpaHEHMsI PIEKTPUUECKOTO 3apsiia

34 Onektpuyeckoe none. Hanpssk€HHOCTh 3nekTpuueckoro mnons. lIpuHiun
CYTIEPIIO3ULIMH JIEKTPUUYECKUX TOJIEH (HAa KaueCTBEHHOM YPOBHE)

35 Hocurenu »snektpudeckux 3apsiaoB. JleiCTBHE BIEKTPUUECKOTO IO Ha
aNeKTpudecKkue 3apsiibl. [[poBOJHUKN U TUAIEKTPUKH

3.6 [TocTossHHBIN ANEKTpUYECKU TOK. [[elicTBUs AiekTpudeckoro Toka. Cuia Toka.
Hanpsoxenue.
I=q/t, U=A4/4
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DIIEKTPUIECKOE COMPOTUBIICHUE. Y ICTBHOE 3JIEKTPUUECKOE COMPOTHBIICHHE:
3.7 R =pl/S

3akon Oma aiis yyactka snekrpudeckoit nenu: [ = U/R

3.8
[TocnenoBarenpbHOE COETMHEHUE MPOBOIHUKOB:
. T—TT T o —
I :I-}-.. '[r' _LI]. _'[r"}-. R—Rl _R-}
3.9 [TapannensHOE COeTMHEHNE MPOBOTHUKOB PABHOTO COMPOTHUBIICHUS:
R
U=U;.I=1+1:R=—.
] B I 2
CwMmelanHble COeTMHEHHS TIPOBOAHUKOB
3.1 PaboTa 1 MomHOCTb 3nekTpuyeckoro Toka. A = Ult, P = Ul
0
3akoH /[>oyins — Jlenma:
3.1 2
Q=I"-R-t
1
3.1 OnbiT Opcrena. MarHuTHoe TMoJie OPsIMOTO TPOBOJHMKA C TOKOM. JIMHUM
2 MarHUTHOM MHIYKLIUH
3.1 MarauTHoe T1OJIe IIOCTOSIHHOIO MarHuTa. B3anMoIelCcTBHE ITOCTOSHHBIX
3 MarHuToB
3.1 .
4 JlelicTBME MAarHUTHOTO TOJISl HA TPOBOJHUK C TOKOM
3.1 .
OnbiTel @apazes. fABiaeHne dMeKTpOMarHuTHON uHAyKUuH. [IpaBuio Jlenna
5
3.1 IIpakmuueckue pabomol
6 W3mepeHne  3IIEKTPUYECKOTO  COMPOTHBJIEHUS  PE3UCTOPA;  MOIIHOCTH

AIIEKTPUYECKOTO TOKA; PaOOTHI AIEKTPHUECKOTO TOKA.

HccnenoBanne 3aBUCHUMOCTH CHJIbI TOKA, BO3HUKAIOLIEIO B IPOBOJHUKE
(pe3ucTopsl, JamMIouka), OT HAIPsDKEHUST Ha KOHLAX MPOBOJAHHMKA; 3aBUCUMOCTH
COTIPOTHUBIICHUS OT JJIMHBI MPOBOJHUKA, TIOMIAIN €T0 TOMEPEYHOTO CEUCHHS U
y€IBHOTIO CONPOTUBIICHHUS.

[TpoBepka mpaBmiia AJi JIEKTPUUECKOTO HAIPSIKEHUS TPH TMOCIEI0BATEILHOM

COCAMHCHUU IIPOBOAHHUKOB; IIpaBWJIa I CHIIBI JJICKTPUYCCKOI'O TOKa IIPU
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napajuieTbHOM COEIMHEHUHU TIPOBOJIHUKOB (PE3UCTOPHI U IAMITOUKA)
Qusuueckue A61eHUs 6 nNpupooe: DBIEKTPUYECKUE SBIEHUS B aTMocdepe,

3.1
. AJIEKTPUYECTBO JKUBBIX OPraHU3MOB, MarHUTHOE I0JIe 3eMJIH, Apeid Mmotocos,
POJIb MAarHUTHOTO TIOJIS IS ’KU3HH Ha 3eMIIe, TIOJIIPHOE CHUSHUE
Texuuueckue ycmpouicmea: SIEKTPOCKOI, aMIIEpPMETp, BOJBTMETP, peocTarT,
11 CU€TUMK  DIEKTPUYECKOH  ODHEPrHH,  O3JIEKTPOOCBETHUTENbHBIE  TPUOOPHI,
g HarpeBaTeJIbHbIE AIEKTPONIPUOOPHI (mpumepst), INEKTPUYECKUE
NPEJOXPAHUTENIH, DJICKTPOMArHUT, JJEKTPOJABUTATENb TOCTOSHHOTO TOKa,
TeHepaTop MOCTOSHHOTO TOKA
3.1
9 DnekTpoMarHuTHbIC BOJHBI. [1IKaa 37eKTpOMarHUTHBIX BOJTH
3.2 .
0 JlydeBas mozenb cBera. [IpsmosmHeHOE pacIpOCTpaHEHNE CBETA
3.2
. 3akoH oTpaxeHus cera. [lnockoe 3epkaio
3.2
5 [Tpenomienue cBera. 3aKOH MPETOMIICHUS CBETA
3.2
3 Jucniepcus ceera
3.2 JIunza. Xoxa nydeit B nuH3e. DokycHOE paccTosHUE JHH3bI. OnTuyeckas cuia
4 nuH3el: D = 1/F
3.2
s ['na3 xak ontuueckas cucrema. OnTuyeckue npuoopsl
IIpaxmuueckue pabomul
#iHParH##lI3Mepenne ONTUYECKOW CHUIIBI coOMparomeil JHH3bI;, (HOKYCHOTO
paccTosiHUsI COOMpAroIIel JHH3HI (IO CBOMCTBY PaBEHCTBA pa3MEpOB MpeaMeTa
35 U U300pakeHus, KOr/a MpeAMET PacloyiokeH B ABOWHOM (oKyce), MoKa3aTens
6 MPEJIOMIICHUS CTEKJIA.
#i#HPart#H##llccnennoBanue CBOWCTBA M300paKEHUS, MOJYYEHHOTO C IOMOIIBIO
cobuparomieil JUH3bl; U3MEHEHUS (OKYCHOTO PACCTOSIHUS JIBYX CIIO’KEHHBIX
JIMH3; 3aBUCHMOCTH yTJIa MPEJIOMJICHHS CBETOBOTO JIyda OT yIJia MaJCHUS Ha
TpaHUIE «BO3IYX — CTEKIIO»
3.2 Qusuyeckue aenenusi 6 npupoode: 3armenust Comuua u JlyHbl, 1BeTta Te,
7 ONTHYECKHUE SBJICHUS B aTMoc(epe (1iBeT Heba, pedpakius, paayra, MEPax)
3.2 Texnuueckue ycmpoticmea: OYKH, TEpUCKON, (oToammapar, ONTHYECKHUE
8 CBETOBOEI
4 KBAHTOBEBGIE ABJIEHUA
41 PannoaktuBHOCTE. Anb(da-, 6eTa-, ramma-usnydenus. Peakuum anbda-u Gera-
pacnaaa
4.2 OmnsiTel Pesepdopna no paccessuuio anbda-yactun. [lnanerapnas moaens atoma
4.3 CoctaB aromHoro saapa. M3oromnsl
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4.4
45

4.6

4.7

Ilepuon nmomypacnajga aTOMHBIX AP
SnepHble peakuuu. 3aKOHbI COXPAHEHUS 3apsAJ0BOTO U MaCCOBOTO YHCEI
Qusuueckue s6N1eHUs 6 Npupoode. ECTECTBEHHBIH paJuOaKTUBHBIA  (oH,

KOCMHUYCCKHUC JIy4dH, PaJUOAKTHBHOC H3ITYUYCHUC IMPUPOJHBIX MHHCPAIIOB,

JeHCTBUE paJOaKTUBHBIX U3ITyUYEHUN Ha OPraHU3M YelIOBEKa
Texnuueckue ycmpoticmea: CIEKTPOCKOI, UHIUBUAYAIbHBIA JO3UMETpP, Kamepa

BI/IJ'IBCOHa, sAACpHad OHCPreTUKa
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YYEBHO-METOANYECKOE OBECIIEYEHUE
OBPA3OBATEJIBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI U151 YAEHUKA

METOANYECKHUE MATEPHUAJIBI UIA YUUTEJA

HU®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbBI CETU

HMHTEPHET
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