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HOACHUTEJBHASA 3AIINCKA

[Iporpamma 10 ¢u3MKEe Ha YpPOBHE OCHOBHOIO 00miero oOpa3oBaHUs
COCTABJICHA Ha OCHOBE MOJIOKEHHA M TpeOOBaHUU K Pe3yJIbTaTaM OCBOCHHS Ha
0a30BOM ypOBHE OCHOBHOH 00pa30OBaTENbHON IMPOrpamMMbl, MPEACTABICHHBIX B
dI'OC 00O, a Takxke ¢ yuétoM (enepanbHOU paboueit mporpaMmbl BOCHIUTaAHUS U
Konuenuuu npenonaBanus yueoHoro npeamera «duzukay.

Copnepxkanue mnporpaMMmbl 1O (U3MKE HampaBieHO Ha (HOpMUpPOBaHHE
€CTECTBEHHOHAYYHON TIpaMOTHOCTH OOYYAIOIIMXCS W OPraHU3ALMIO0 H3yYCHHS
bu3uKN Ha AEATETBbHOCTHOM OcHOBe. B mporpamMme mo (u3HMKE yUUTHIBAIOTCS
BO3MOXKHOCTH yueOHOro mpenMera B peanuzanuu TpeboBanuit ®I'OC OO0 k
IUIAHUPYEMBIM JIMYHOCTHBIM U METANpPEIMETHBIM pe3yJibTaTaM OOy4EHHUs, a TAaKKe
MEXKIIPEIMETHBIC CBA3M €CTECTBCHHOHAYUYHBIX YYEOHBIX IMPEIMETOB Ha YPOBHE
OCHOBHOTO 00111eTO 00pa30BaHUs.

[Iporpamma no (pu3uke ycTaHaBIMBAET paclpeieleHue yueOHOro MaTepuana
1o rojam oOydeHus (10 Kjaccam), MpejyiaraeT MPUMEPHYIO MOCIEI0BATEIbHOCTh
W3YUYCHHS] TEM, OCHOBAHHYIO Ha JIOTMKE PAa3BUTHS MPEIMETHOTO COJEPKAHUA U
y4ETE BO3PACTHBIX OCOOCHHOCTEM 00yJarouXCs.

[Iporpamma mo ¢usuke pa3zpaboTaHa € LEIbIO OKAa3aHUS METOAUYECKOM
MOMOIIY YYUTEIIO B CO3/IaHUU paboyelt mporpaMMbl IO Y4eOHOMY TPEIMETY .

®du3zrka sSBIAETCS CUCTEMOOOPA3YIOUIUM JIJIsl €CTECTBEHHOHAYYHBIX YUEOHBIX
IPEIMETOB, TOCKOJIbKY (PU3NYECKUE 3aKOHBI JIEKAT B OCHOBE MPOIIECCOB U SIBICHUH,
U3Yy4YaeMbIX XUMHEH, OMOJ0rnel, acTpOHOMUEN 1 pu3HUecKoil reorpadueil, BHOCUT
BKJIaJl B €CTECTBEHHOHAYYHYIO KapTUHY MHUpa, MNPEIOCTaBiseT Hauboliee sICHbIC
oOpasibl MPUMEHEHUsI HAYYHOTO METOJa MO3HAHUA, TO €CTh CI0c00a MOTydYeHHUs
JIOCTOBEPHBIX 3HAHUM O MHUPE.

Onna U3 riaaBHBIX 3a7a4 (PU3UUEecKOoro oO0pa3oBaHUs B CTPYKType OOIIEro
o0pa3oBaHus COCTOUT B (POPMHPOBAHUU €CTECTBEHHOHAYYHOM TPAMOTHOCTU M
MHTEpeca K HayKe y 00yJaromuxcsl.

N3yuenne ¢usukun Ha 0a30BOM ypOBHE MPEIOJIaraeT OBJAJCHHUE
CIEAYIOIIMMU KOMIIETEHTHOCTSIMU, XapaKTEPU3YIOUIUMU €CTECTBEHHOHAYUYHYIO
I'PaMOTHOCTH:

e HAYYHO OOBSCHATH SIBJICHUS,

e OIIGHUBATH U MMOHUMATh OCOOEHHOCTH HAYYHOTO MCCIICI0BAHNUS,

e UHTEPINPETHPOBATH  JIAHHBIE W KCIOJB30BaTh  HAyYHbIC
JIOKA3aTeNIbCTBA JIJISl TIOJTyYCHHS BHIBOJIOB.

[lenn wusyueHuss (PU3MKK HA YpPOBHE OCHOBHOrO 00IIero oOpa3oBaHUS
onpenenensl B Konuenmuu mnpenonaBaHusi ydeOHoro npenmera «duszuka» B
oOpa3oBaTenbHBIX oOpranu3anusx Poccuiickoit Deneparuu, peaan3yommx
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OCHOBHBIE  0011€00pa30oBaTeIbHbIE MPOTPAaMMbl, YTBEPKACHHON pELICHUEM
Komnernn MunucreperBa npocsemienust Poccutickoii @enepanuu (poToKosa oT 3
nexadps 2019 r. Ne [1K4BH).

eau uzyyenust pu3uKU:

e TMpuOOpeTEeHHWE HHTEepeca W CTPEMJICHUS OOYYaIOIMXCS K Hay4dHOMY
W3YYCHUIO TPUPOJBI, PAa3BUTHE WX HHTCIUICKTyIbHBIX W TBOPUYECKHUX
CIIOCOOHOCTEI;

e pa3BUTHE MPEACTABICHUN O HAYYHOM METOJie TIO3HAHUS U (popMUpOBaHUE
UCCJIEI0BATENLCKOTO OTHOIICHUS K OKPYXKAIOIUM SIBIICHUSM;

e (opMupoBaHHE HAYYHOTO MUPOBO33PEHUS KaK pe3ysIbTaTa U3yUeHUsl OCHOB
CTpOEHUS MaTepuu U PyHIAMEHTAIBHBIX 3aKOHOB (DM3HKU;

o (opMmupoBaHHE MPEACTABICHUN O ponu (U3UKK AL Pa3BUTHS JIPYTUX
€CTECTBEHHBIX HAyK, TEXHUKHU U TEXHOJIOTHH;

e pa3BUTHE  TMpPEACTAaBICHUM O  BO3MOXHBIX  cdepax  Oyaymen
npoeCCUOHATIBHON JIeSITEIbHOCTH, CBSI3aHHOU C (DM3UKOMU, MOJTOTOBKA K
JanbHenIeMy o0y4eHHI0 B 9TOM HaIPaBIICHUH.

JlocTmxeHne 3TUX Iiesied MporpaMMbl MO (U3WKE HAa YPOBHE OCHOBHOTO

oO1ero o0pa3oBaHusi 00ECIIEUMBACTCS PEIICHUEM CIEAYIONINX 3a4aY:

e IpUOOpETEHHWE 3HAHUH O JIUCKPETHOM CTPOECHHUU  BELIECTBA, O
MEXaHUYECKUX, TEIUIOBBIX, AJICKTPUYCCKUX, MArHUTHBIX M KBAHTOBBIX
SIBIICHUSIX

e TMpuOOpEeTEeHNE YMEHUM OMHUCHIBATh U OOBACHATH (PU3UYECKUE SIBJICHUS C
WCITIOJIb30BAHUEM TTOJTYYCHHBIX 3HAHUM;

e OCBOGHHE METOJOB pEHICHHs MPOCTEHIIUMX pacy€THBIX 3a7ady C
UCTIOJIb30BaHUEM duzngecKkux Mojienel, TBOPYECKHUX u
MPaKTUKOOPUCHTHPOBAHHBIX 3a/1a4;

e pa3BUTHE YMEHUU HAOIIOAATH MPUPOHBIC SBJICHUS U BBITIOJHSITH OMBITHI,
nabopaTopHble pabOTBI M JKCHEPUMEHTAIbHBIC HCCIEAOBAHUS C
UCTIOJIb30BaHUEM U3MEPHUTEIBHBIX PUOOPOB;

e OCBOEHME NPHUEMOB pabOTHl ¢ MHPpOpMaLUEH (PUINYECKOTO ComepKaHus,
BKJItOUasi ”HPOPMAITIO O COBPEMEHHBIX JOCTIKEHUAX (PU3UKHU, aHAIIU3 U
KPUTHUYECKOE OlICHUBaHUE MH(GOPMAIIHH;

e 3HAKOMCTBO cO chepamu MpodhecCHOHANBHON NEATEIIBHOCTH, CBSI3aHHBIMH
C (GU3NKOH, M COBPEMCHHBIMH TEXHOJIOTHSIMH, OCHOBAaHHBIMH Ha
JOCTHKEHUSIX (PU3UUECKON HAYKH.

Ha wusyuenne ¢usuku (0a30BbI YPOBEHb) HAa YPOBHE OCHOBHOTO OOIIETO
oOpazoBanus oTBoautcs 204 daca: B 7 kitacce — 68 yacoB (2 yaca B HENel0), B 8
KJ1lacce — 68 yacoB (2 yaca B Hezento), B 9 kinacce — 68 4acoB (2 yaca B HEZIEIIIO).
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[Ipennaraemslii B mporpamMmMe mno (pu3HKe nepeyeHb JabopaTopHbIX paboT u
OIBITOB HOCUT PEKOMEHIATENbHBINA XapaKTep, YUUTEIb JeIaeT BEIOOP MPOBENCHHUS
7a00paTOPHBIX PabOT M OMNBITOB C YYETOM HWHIUMBUIYAIbHBIX OCOOCHHOCTEN
oOyyaromuxcs, CIUCKa SKCIIEPUMEHTAIBHBIX 3aJaHUl, MpeajaraéMblx B paMKax
OCHOBHOT'O FOCYAapCTBEHHOTI'0 3K3aMeHa 10 (pU3HKE.
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COJAEPKAHUE OBYUYEHUA
7 KUIIACC

Pasznea 1. ®usuka 4 e€ poib B IO3HAHUM OKPYKAOLIEr0 MUPA.

®dusnka — Hayka O npupone. SBneHus npuponabl. PU3HUECKUE SIBICHUSA:
MEXaHUYECKHUE, TEIUIOBBIE, JJIEKTPUYECKHUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIC.

®dusnueckue BennuuHbl. 3Mepenue @usnmueckux BeauuuH. Puznyeckue
npudopsl. [TorpentHocts u3mepeHuil. MexxayHapoaHasi CUCTEMA €IHHMII.

Kak ¢usuka u Jpyrue €cTeCTBEHHbIE HAyKd U3YYalOT TMPUPOLY.
EcTecTBeHHOHayuyHBIH METOJ| MO3HAHWA: HAOJIIOJIEHUE, IMOCTAHOBKA HAYYHOTO
BOIPOCA, BBIIBUJKEHUE TUIIOTE3, SKCIIEPUMEHT I10 NPOBEPKE TUIIOTE3, 0OBICHEHNE
HabOmogaeMoro ApiieHus. Onurcanne (pU3NIECKUX SIBICHUN C TIOMOIIBIO MOJEIIEH.

Jlemoncmpayuu.
1. MexaHudeckue, TEIJIOBbIE, OJEKTPUYECKUE, MArHUTHbIC, CBETOBbBIC
SIBJICHUSI.

2. @uznyeckue npuOOpPHl U MPOLEAYypa MPAMBIX U3MEPEHUN aHAIOIOBBIM U
1U(POBBIM NPUOOPOM.

Jlabopamopnwie pabomul u onvimol.

1. OmnpeneneHue UEHbI AJIEHUS MIKaJIbl U3MEPUTEIBHOIO TpUOOopa.

2. HM3MepeHue pacCTOSAHUM.

3. H3mepenue 00bEMa KUAKOCTU U TBEPIOTO TEA.

4. OmnpeneneHue pasMepoB MaJIbIX TEN.

5. M3Mepenue temmneparypbl MpU NOMOIIM KUAKOCTHOTO TEpMOMETpa H
JaTYuKa TEMIIEPATYPBHI.

6. IIpoBeneHue mcciaenoBaHMs MO NPOBEPKE TMIOTE3bI: JAJBHOCTH IOJIETA
HIapyKa, MyIeHHOTO TOPU30HTAIBHO, TeM OoJibllie, YeM OoJibllle BhICOTA
mycKa.

Paszgea 2. IlepBoHayajibHbIe CBEACHUS 0 CTPOCHUH BeLeCTBA.

Crpoenue BemiecTBa: aTOMbl W MOJEKYJIbl, HX pa3mepsl. OmbITHI,

JTIOKa3bIBAOIINE TUCKPETHOE CTPOEHUE BELECTBA.

JIBrxenue wuactuil BemiecTBa. CBsI3b CKOPOCTH JBW)KEHHMS YacCTUL[ C
temnepatypoil. bpoyHoBckoe nBumxkenue, nuddysus. B3aumonelicTBue vacTuil
BEILECTBA: IPUTSHKEHUE U OTTAJIKUBAHME.

ArperatHble COCTOSIHUSI BEIIECTBA: CTPOCHHUE ra30B, JKUJIKOCTEH M TBEPIBIX
(KpUCTaJIIMYECKNX) Tell. B3auMOCBA3b MEXIy CBOWCTBAMHM BELIECTB B Pa3HBIX
arperaTHbIX COCTOSHUSIX M UX aTOMHOMOJIEKYJIIPHBIM cTpoeHreM. OcoOeHHOCTH
arperaTHbIX COCTOSIHUWA BOJIBI.

Hemoncmpauuu.

1. HaGmionenne OpOyHOBCKOTO JBUKECHHSL.
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2. Habmonenue nuddysum.
3. HabGmonenue — sBneHWi,  OOBACHAIOIIMXCA  NPUTSDKEHUEM — WIH
OTTAJIKMBAaHUEM YACTHUI] BEILIECTBA.

Jlabopamopnvie pabomul u onvimel.

1. OueHka JuamMeTrpa aroMa METOJIOM PsOB (C  HCIOJIb30BAaHUEM

dboTorpadwuii).
2. OnbITHI 10 HAOIIOIEHUIO TEIJIOBOT'O PACHIMPEHUS Ta30B.
3. OnbIThI 10 OOHAPYKEHUIO ACHCTBUS CUJI MOJIEKYJISIPHOTO MPUTSKEHUSL.
Pa3nen 3. /IBu:KeHHe U B3aUMOAeHCTBHE TeJl.
MexaHnueckoe JBH)KEHUE. PaBHOMEpHOE M HEPABHOMEPHOE JBH)KCHHE.
Cxopoctb. CpenHssi CKOPOCTh MpU HEPAaBHOMEPHOM JBUXKEHUU. Pacuér mytu u
BPEMEHU JBUKECHUS.
SBneHue uHepuMH. 3aKOH WHEpUUU. B3anMoneicTBue Tesl Kak INpUYMHA
U3MEHEHUSI CKOPOCTM JBMXKEHMS Tell. Macca Kak Mepa HMHEPTHOCTH Tela.
[InotHocTh BemiecTBa. CBSI3b IJIOTHOCTU C KOJIMYECTBOM MOJIEKYJ B €IUHULE
00BéMa BellecTBa.
Cwmita Kak XapakTepuCTHKa B3auMoAeucTBHs Tesl. CHila ynpyrocTd M 3aKOH
['yka. 3mepeHne cuibl ¢ MOMOLIBIO JUHAMOMETpA. SIBJIEHUE TATOTEHUS U CHJIA
TshkecTr. Cuila TsKeCTH Ha Jpyrux miaHerax. Bec tena. Hesecomocts. Cnoxxenune
CWJI, HANPABJIEHHBIX IO OJHOM mpsiMoi. PaBHomelncTByromas cuil. Cuiia TpeHUs.
TpeHue CKOJIbKEHUS U TPEHUE MOKOsl. TpeHue B IPUPOIEC U TEXHUKE.
Hemoncmpauuu.
1. HaOmroneHne MexaHU4eCcKoro JBUKEHHUs Teja.
2. N3mepeHune CKOpOCTH MPSAMOJIMHENHOTO JIBUKCHUS.
3. HaOmronenue siBneHus MHEPLUU.
4. HaOmroneHue n3MeHeHUs! CKOPOCTH MPHU B3aUMOJEHCTBUU TEN.
5. CpaBHEHHE Macc 10 B3aUMOJECHCTBUIO TEI.
6. CIl0)XeHue CUJI, HaIlPaBJIEHHBIX IO OJHOU MPSMOM.
Jlabopamopnwie pabomul u onvimol.
1. OmnpenesieHHEe CKOPOCTH PAaBHOMEPHOTO JABUXKEHUS (IlIapuKa B KUIKOCTH,
MOJIEJIN AJIEKTPUUECKOT0 aBTOMOOMIIS U TaK JaJiee).

2. OmpeneneHue cpeqHel CKOPOCTH CKOJIbKEHHUs Opycka WIM IIapHKa I0
HAKJIOHHOM TUIOCKOCTH.
OmnpeneneHue IWIOTHOCTH TBEPIOTO Tea.

4. OmbITHI, JIEMOHCTPUPYIOIIME 3aBUCUMOCTh pacTsbkeHus (Iedopmanun)
MPY>KUHBI OT MPUII0KEHHOUN CHUIIBI.

5. OmnbIThl, IEMOHCTPUPYIOIINE 3aBUCUMOCTb CHJIBI TPEHUSI CKOJIBKEHUS OT
BECa TeJa U XapakTepa CONPUKACAIOIINXCS TOBEPXHOCTEN.

Pasznea 4. /laBiieHue TBEPABIX TeJl, )KUAKOCTEH U ra3oB.
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JlaBnenue. CriocoObl yMEHBITICHUST ¥ YBEITUYCHUS NaBiieHus. J[aBieHue rasza.
3aBUCUMOCTh JIaBJICHUSI raza OT 00bEMma, TemmepaTrypbl. llepenaua naBneHus
TBEPBIMU TEJIAMU, KUIKOCTSIMU U razamu. 3akoH Ilackans. [lHeBMartuueckue
MalIuHbl. 3aBUCUMOCTb JaBJICHUS KUJIKOCTU OT riayOunbl. ['mapocratmyeckuit
napajaokc. Coobmiaroniyecs: cocysl. ['uapaBnuyeckue MeXaHUu3Mbl.

AtMmocdepa 3emun u atmocepHoe naBieHue. [IpuunHBI CyIIeCcTBOBAaHUSA
BO3MyImIHONW 000youku 3emiu. OmbiT Toppuuennu. M3mepenue atMmochepHOTO
JABJICHUS. 3aBUCUMOCTb aTMOC(EPHOIO JABJICHHS OT BHICOTHI HaJl YPOBHEM MOPHI.
[Tpubops! 17151 U13MepeHuss aTMOC(HEpPHOTO TaBJICHHUS.

JlelicTBue XKUAKOCTH U ra3a Ha NOTPYKEHHOE B HUX TeJO. BrITankuparomas
(apxumenoBa) cwia. 3akoH Apxumena. [lnaBanue ten. Bo3ayxoriaBanue.

Jemoncmpayuu.
3aBUCHUMOCTH AAaBJIECHUA ra3a OT TEMIEPATYPHI.

[lepenaya naBiaeHUS )KUJKOCTBIO U TA30M.
Coobmiaroiuecst CoCcy/ibl.
['mppaBnuyeckuii mpecc.
[IposiBrieHne nercTBUs aTMOCHEPHOTO JABJICHHUS.
3aBUCHUMOCTH BBITAJIKUBAIOIIEH CHIIBI OT 00BhEMA MOTPYKEHHOM YacTH Tela
Y TJIOTHOCTH KUJIKOCTH.
PaBeHCTBO BBITAIKUBAIOIIEN CHIIBI BECY BBITCCHEHHOW JKUIKOCTH.
8. YcloOBHE IUIaBaHUsI TEJI: TIFIABAHUE WJIH MTOTPY>KEHUE TeJl B 3aBUCUMOCTHU OT
COOTHOIIEHHUS TUIOTHOCTEW TeJa U KUJKOCTH.
Jlabopamopnvie pabomel u onvimel.
1. HccnepoBanue 3aBUCMMOCTH Beca Tejla B BOJIE OT 00bEMa MOTPYKEHHOH B
KUJIKOCTh YaCcTH TeJa.
2. OmpeneneHue  BBITAJIKUBAIOIIECH  CUJIbI, JCHCTBYIOIIEH HAa  TEJNO,
MOTPYKEHHOE B KUJKOCTD.
3. IIpoBepka HE3aBUCUMOCTH BBITAIKUBAOIIEN CHIIBL, JEUCTBYIOLIEN HA TEJO
B JKUJIKOCTH, OT MacChlI TeJa.
4. OmbITBI, JAEMOHCTPUPYIOIIUME 3aBUCUMOCTh BBITAJIKUBAIOIICH  CHUJIBI,
JEUCTBYIOIEH Ha TEJIO B )KUAKOCTH, OT 00BEMA MOTPY>KEHHOU B KUJIKOCTh
YaCcTH Te€Ja U OT IUNIOTHOCTHU KUIKOCTH.
5. KoHcTpyupoBaHue apeomerpa WIM KOHCTPYUPOBaHUE JIOAKU U
OIIpEICIIEHUE €€ TPY30MOABEMHOCTH.

Pa3zgea S. PaGoTra u MOIIHOCTB. JHeprus.

Mexanudeckast pabota. MOITHOCTb.

[IpocThie MexaHU3MBI: pbIUar, OJIOK, HAKJIOHHAs TUIOCKOCTh. [IpaBmiio
paBHOBecus pbryara. [[pumeHeHue npaBusia paBHOBECHsI phluara K 0JI0Ky. «30J10TOe
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npasuiio» Mexanuku. KI1JI mpocteix Mexanu3zmoB. [IpocTbie MexaHU3MbI B OBITY U
TEXHUKE.

Mexanuueckass 3Heprus. KuHeTrnueckas M NOTEHIUAIbHAs 3HEPIUS.
IIpeBpalieHre 0THOTO BU/Ia MEXAaHWUYECKOW SHEPIUH B IPYroil. 3aKOH COXpaHEHUs
DHEPIUU B MEXAHUKE.

Jemoncmpayuu.

1. IIpuMepsl MPOCTHIX MEXAHU3MOB.

Jlabopamopnvie pabomul u onvimel.

1. Omnpenenenue paboThI CUJIbI TPEHUS IIPYU PABHOMEPHOM JIBUYKEHUU TEJa I10

TOPU30HTAJIbHOU IIOBEPXHOCTH.
2. HccnenoBanue ycnoBuM paBHOBECHS pblyara.
3. Hsmepenue KIIJl HaKIOHHOM TIOCKOCTH.

4. I/I3y‘-ICHI/IC 3aKOHa COXpaHCHHUA MEXaHUYECKOU OHCPI'UH.
8 KJIACC

Pa3zneu 6. TeruioBbie siBJICHUA.

OCHOBHBIE TIOJIOKEHHUSI MOJIEKYJIIPHO-KMHETUYECKOM TEOPUU CTPOCHHUS
BellecTBa. Macca U pa3Mmepbl aTOMOB M MOJEKYJ. OMNbIThI, NOATBEPKAAIOILINE
OCHOBHBIE TOJIOKEHUS MOJIEKYJIIPHOKUHETUYECKOU TEOPHUU.

Mopgenu TBEPAOrO, KUJIKOTO M Ta3000pa3HOTO COCTOSIHUI BEIIECTBA.
Kpucrammueckue u amopdusie Tena. OObsCHEHHE CBOMCTB T'a30B, KUIAKOCTEH U
TBEPABIX TEJI HA OCHOBE TMOJIOKEHUU MOJEKYJSIPHO-KUHETUYECKOU TEOPHUHU.
CmaunBaHNe U KallWUISIPHBIE SIBJICHUS. TemIoBOe pacliupeHre U CKaTHE.

Temneparypa. CBsi3b TemIlepaTypbl €O CKOPOCTBIO TEIUIOBOTO JIBUKEHUS
yacTull. BHyTpeHHsisi sHeprus. CrnocoObl HW3MEHEHHUS BHYTPEHHEH DJHEpPruu:
TerIonepeaavya u CoBepIieHne padboTsl. Busl Temionepenayu: TemionpoBOAHOCTD,
KOHBEKIINS, U3JIyUYCHHUE.

KonudecTBo TemnoTsl. YaenbHas TEIVIOEMKOCTh BellecTBa. TerooOMeH u
TEIJIOBOE paBHOBECHE. YpaBHEHHE TeIloBoro Oamanca. IlmaBnenue wu
OTBEPACBAHUE KPUCTAUIMYECKUX BEHIECTB. YJElbHAs TEIUIOTA IUIABJICHUS.
[TapooOpazoBanue u konaeHcamnus. Mcnapenune. Kunenwe. YnenpHas Teruiora
napooOpa3oBaHusi. 3aBUCMMOCTh TEMIIEpaTypbl KWUIIEHHS OT aTMoc(hepHOTo
JTaBJICHHS.

BnaxHocTh BO3ayXa.

DHeprus TOIIMBA. Y IeJIbHAs TEMI0Ta CTOPaHUs.

[Tpununer pabotel TernoBeix apurarenceit KIIJ temmoBoro nBurartens.
TeruioBble IBUTATENN U 3aIIUTA OKPYKAIOIIEN CPEJIBI.

3aKOH COXPAaHEHUS U MPEBPALLECHUS SHEPTUH B TETUIOBBIX MTPOLIECCAX.

JHemoncmpayuu.

1. HaGmronenue 6poyHOBCKOTO ABUKCHHUSL.
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Hab6mronenune nuddysun.

HaOnronenue siBneHnid cMaurBaHUs M KalMWIISIPHBIX SIBJICHUH.
HaOnronenue TenioBoro paciumpeHus Ted.

W3MeHeHne naBieHUs ra3a Mpd WU3MEHEHHH 0o0bEéMa M HarpeBaHUM WM
OXJIKJICHHU.

[IpaBuiia u3MepeHus TeMIEepaTyphl.

Bunae! Tenmonepenayu.

OxnaxxaeHue IpU COBEPIICHUN PaOOTHI.

HarpeBanwne npu coBepiiieHHH paboThl BHEITHUMH CHUIIaAMHU.

10. CpaBHEHHE TEINIOEMKOCTEN pa3IMUHbBIX BEIIECTB.

11. HaOmaronenue KuneHus.

12. HabnroeHue mocTosiHCTBa TEMITEPATYPhI MTPH TIIIABJICHUH.

13. Mojieau TEIIOBBIX JBUTATEIICH.

Jlabopamopnvie pabomel u onvimel.

1. OmnbITHI 110 OOHAPYKEHUIO AEHCTBUS CUJI MOJICKYJISIPHOTO HMPUTSIKEHUS.

2. OnbITHI 0 BBIPAIIMBAHUIO KPUCTAJIOB MOBAPEHHOM COJIM MJIU caxapa.

3. OnpIThl IO HAOJIOJEHUIO TEIJIOBOTO PACIIUPEHUS] Ta30B, KUIKOCTEH U

TBEPIBIX TEIL.

4. OmpepencHue AaBJIeHUS BO3yXa B OAJJTOHE IIIIPHILA.

OnbITEI, AEMOHCTPUPYIONIUE 3aBUCUMOCThH JIaBJICHHUS BO3JyXa OT €ro
00bEMa M HarpeBaHUs W OXJIAKICHHUS.

6. IIpoBepka rumore3sl JMHEHHON 3aBUCUMOCTH JIJTHHBI CTOJIOMKA KUIAKOCTH

B TEPMOMETPUUYECKOUN TPYOKE OT TEMITePATYPhI.
7. HaOmronenue wuW3MEHEHUs BHYTPEHHEHW OJHEPrHMM Tejda B pPe3yjbTare
Terionepeaayr U paboThl BHEIIHUX CHUJI.

8. HccnenoBaHue sIBICHUS TEIIOOOMEHA TPU CMEUIMBAHUU XOJOJAHOU U

ropst4er BOJIBL.

9. OmpeneneHrve  KOJMYECTBA  TEIUIOTHI, IOJY4YEHHOrO BOJAOW  MpH

TEII000MEHE C HAarpeThiM METAJUTMUYECKUM LIMJITHHIPOM.

10. OnipeniesieHne yAeIbHOM TETIOEMKOCTH BEIIECTBA.

11. MccnenoBanue mpoiiecca UCrapeHus.

12. OnipeniesieHue OTHOCUTENILHOM BJIAXKHOCTH BO3/yXa.

13. OnpenesieHue yIeIbHON TEIUIOTHI IUIABJICHUS JIbJA.

Paznen 7. DiekTpuyecKkue 1 MATHUTHbIE SIBJICHUS.

OnexkTpuzanus Ten. J[Ba poja 3JEeKTpUUECKUX 3apsaoB. BzaumopeiicTBue
3apsbKeHHBIX  Ten. 3akoH KynoHa (3aBUCMMOCTh  CHJIBI  B3aUMOJICHCTBUS
3apsSHKEHHBIX TEJT OT BEJTUYUHBI 3aPSI0B U PACCTOSHUSI MEXKIY TEJIAMH).

DnekTpuueckoe mosie. Hampsok€HHOCTh 3JIEKTpUUecKOoro mojs. IlpuHiun
CYNEPHO3UIIUU IEKTPUUECKUX T0JIEH (Ha KAYeCTBEHHOM YPOBHE).
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Hocurenu snekTpuueckux 3apsiioB. DJIEMEHTAPHBIA SIECKTPUUECKUN 3apsil.
Crpoenue aroma. [IpOBOJHMKM W JUANEKTPUKU. 3aKOH  COXPAHECHUS
AIEKTPUYECKOTO 3apsa.

DJIEKTPUYECKU TOK. YCIOBHS CYIIECTBOBAHMS JJIEKTPUYECKOrO TOKA.
W cTOYHUKY TOCTOSIHHOTO ToOKa. JIeMCTBUS AJIEKTPUYECKOro Toka (TEIUioBoe,
XUMHUYECKOE, MATHUTHOE). DIEKTPUUECKUN TOK B JKUJIKOCTSX U ra3ax.

Onextpuyeckas nenb. Cuina Toka.  DJIEKTPUYECKOE  HAIpSOHKEHUE.
ConpoTuBiieHHE NPOBOJHUKA. YIEIbHOE CONPOTHUBJIEHUE BellecTBa. 3akoH Oma
JU1s yyacTtka uen. [locnegoBaTenbHoe U apauieibHOE COEAUHEHNE TPOBOIHUKOB.

PaGota ® MOIIHOCTH dJIeKTpUuYecKoro Toka. 3akoH Jlxoyns—JleHua.
DneKTpuYecKre Lenu U NOTPEOUTENH 3IEKTPUIECKON 3Heprun B ObITy. KopoTkoe
3aMBIKaHUE.

[TocTosiHHBIE MarHUTHI. B3anMo1elicTBUE MOCTOSIHHBIX MAarHUTOB. MarHuTHOE
noie. MaruuTHoe mosie 3eMJIM M €ro 3HauyeHHWe I KU3HU Ha 3emie. OnbIT
Opcreaa. MarHuTHOE MOJIE AIEKTPUUECKOTO TOKa. [[puMeHeHne 31eKTpOMariuToB
B TEXHHUKE. J[€CTBME MArHUTHOTO MOJISI HA MPOBOJIHUK C TOKOM. DJIEKTPOIBUTATEIb
MOCTOAHHOTO TOKa. McCrnonb30BaHHWE JJIEKTPOJABUTATENECH B  TEXHUYECKHUX
YCTPOMCTBAX U HA TPAHCIIOPTE.

Omneitel @apaned. SABiaeHue snekTpoMarHuTHOM uHAYKUuK. [IpaBuno Jlenua.
DIIEKTpOreHepaTop. Cnoco0bl IOJIyYEHUS AIEKTPUYECKOU DHEPTHH.
DIEKTPOCTAHIIMU HA BO3OOHOBIIIEMBIX HCTOYHUKAX SHEPTHUHU.

Hemoncmpauuu.

DJekTpu3anus Ted.
JIBa poaa 3JIEeKTpUYECKHX 3apsiI0B U B3aUMOJACHCTBUE 3aPSKEHHBIX TE.
Y CTpoRCTBO M JEHCTBUE IEKTPOCKOIIA.
DJIEKTPOCTATUYECKAS UHAYKIIUSL.
3aKOH COXpaHEHUS ANEKTPUUECKUX 3aPSAI0B.
[TpOoBOHUKH U TUDIICKTPUKH.
MoaenupoBaHue CUIOBBIX JIMHUN 3JIEKTPUUECKOTO TOJIA.
M cTOUHMKM TOCTOSIHHOTO TOKA.
JlelicTBUS DIEKTPUYECKOTO TOKA.
. DIIEKTPUYECKHI TOK B HKUJKOCTH.
. I'a30BbIM pasps.
. U3mepenune cuiibl TOKa aMIIePMETPOM.
. U3Mmepenne 351eKTpuuecKkoro HanpsKeHUs: BOJIbTMETPOM.
. Peocrar n marazuH cOnpoTUBIICHUM.
. BzaumoiericTBre MOCTOSIHHBIX MAarHUTOB.
. MonenrpoBaHre HEBO3MOXHOCTH PA3ACIICHUS ITOJH0COB MATHUTA.
17. MoaenupoBaHUE MAarHUTHBIX TOJIEN MTOCTOSHHBIX MArHUTOB.

L 0 N o Uk wN R

T o =)
O U1 A W N R O

[IOKYMEHT MOAMUCAH 3/TEKTPOHHOW NMOAMNUCHIO

MYHULUUNAJIbBHOE ABTOHOMHOE OBLLEOBPA30BATEJ/IbHOE 04.12.25 13:33 (MSK) Ceptudumkar 745C1F8AB713BB20C142855B2108E6C8
YYPEXXAEHME "JINHIBUCTUYECKASl TMMHA3MSA N2 20 UMEHW J1.J1.
BEPXOBLIEBOWM", Tennskosa TaTbsiHa aBnosHa, MpekTop




18. OnbIT DpcTeaa.

19. MarauTHoe 1noJjie Toka. DJIEKTPOMarHur.

20. JlericTBME€ MarHUTHOTO TOJISI HA MIPOBOJHUK C TOKOM.

21. DJEKTPOABUTATEIb TOCTOSTHHOTO TOKA.

22. MccnenoBaHue ABIEHUS 3IEKTPOMArHUTHOM MHTYKIIUH.

23. OnbiTel Dapajes.

24. 3aBUCMMOCTh HAIlPaBJICHUS HMHAYKIIMOHHOTO TOKa OT YCIOBUM €ro
BO3HUKHOBEHUS.

25. DJEKTPOreHepaTop MOCTOSHHOTO TOKA.

Jlabopamopnvie pabomul u onvimel.

1. OmpITBl TO HAOMIOACHUWIO DJJICKTPU3AIMU TEJ WHAYKIHEH W TpHU
COMPUKOCHOBEHUH.

2. HccnepoBaHue HOEUCTBUS 3IEKTPUUYECKOTO IO HA MPOBOAHUKH U

JARJIEKTPUKHU.

COopka u nmpoBepka pabOThI JIEKTPUIECKON LIETIH MOCTOSHHOTO TOKA.

N3mepeHune u peryJupoBaHue CUIIbI TOKA.

N3mepenune 1 peryJupoBaHue HaNpsHKEHUS.

HccnenoBanre 3aBUCUMOCTH CWJIBI TOKA, MAYIIETO 4Y€pe3 pPEe3UCTOp, OT

CONPOTUBJIEHUS PE3UCTOPA U HANIPSKEHUS HA PE3UCTOPE.

7. OTNBITHI, JTEMOHCTPHUPYIOLINE 3aBUCUMOCTh AIEKTPUUYECKOTO
CONPOTUBJICHUSI TPOBOJHUKA OT €ro JUIMHBI, IUIONIAAW TMOMEPEUHOrO
CEUYEHUs U MaTepHaa.

8. IlpoBepka mpaBuia CIHOXKEHUS HAIPSHKEHUNW IIPU  IIOCIEI0BATEIBHOM
COEIMHEHUH JIBYX PE3UCTOPOB.

9. IlpoBepka mpaBuia Jjsi CWIbI TOKA MpPH MapajiebHOM COEIUHECHUU
PE3UCTOPOB.

10. Onpepenenne paboThI IEKTPUUECKOTO TOKA, MAYIIETO Yepe3 pe3ucTop.

11. OnpenesieHHe MOIIMHOCTH BJEKTPUYECKOTO TOKAa, BBIAEISEMONW Ha
pe3ucrope.

12. MccnenoBanue 3aBUCHUMOCTH CHJIbI TOKA, UAYIIETO Yepe3 JIAMIIOYKY, OT
HaIpsDKEHMS Ha HEW.

13. Onpenenenue KIT/1 narpeBaresi.

14. MccnenoBaHue MarHUTHOTO B3aUMOJICMCTBUSI HOCTOSIHHBIX MAarHUTOB.

15. VI3y4eHne MarHuTHOTO TOJIsl TOCTOSTHHBIX MAarHUTOB MIPU UX 00bEAMHEHUN
U pa3JieJICHUH.

16. MccnenoBanue JEHCTBUS AIEKTPUUYECKOTO TOKA HA MATHUTHYIO CTPEJIKY.

17. ONBITBI, JAEMOHCTPUPYIOIIME 3aBUCUMOCTh CHUJIbl  B3aWMOJICHCTBUS
KaTYIIKU C TOKOM U MarHuTa OT CUJIbl TOKA U HAITPaBJIEHUS TOKA B KATYIIIKE.

18. MI3ydyeHue AeicTBUSI MAarHUTHOTO MOJIsI Ha MMPOBOJHUK C TOKOM.

o vk~ w

[IOKYMEHT MOAMUCAH 3/TEKTPOHHOW NMOAMNUCHIO

MYHULUUNAJIbBHOE ABTOHOMHOE OBLLEOBPA30BATEJ/IbHOE 04.12.25 13:33 (MSK) Ceptudumkar 745C1F8AB713BB20C142855B2108E6C8
YYPEXXAEHME "JINHIBUCTUYECKASl TMMHA3MSA N2 20 UMEHW J1.J1.
BEPXOBLIEBOWM", Tennskosa TaTbsiHa aBnosHa, MpekTop




19. KoHcTpynpoBanue u uzydeHue paboTsl JIEKTPOIBUTATEIS.

20. U3mepenue KIIJl anmekTpoaBUraTesIbHOW yCTaHOBKH.

21. OnbITEI 1O MCCIEIOBAHUIO SIBIICHUS 3JEKTPOMArHUTHOW WHIYKIIHH:
VCCJIEIOBAHNE W3MEHECHHMM 3HAYEHUS W HANPABICHUA WHIYKIIMOHHOIO
TOKA.

9 KVIACC

Pa3nen 8. Mexannueckue siBJeHHUS.
Mexannueckoe JOBWKEHHE. MarepuanbHas Touka. (Cucrema OTCYETA.
OTHOCUTENBHOCTh MEXaHMYECKOTO JABWXKEHUs. PaBHOMepHOE mNpsiMOIIMHENHOE
nBrkeHue. HepaBHoMmepHoe mpsimosiHelHOe JBMkeHue. CpellHsisl 1 MTHOBEHHAas
CKOPOCTb TeJa IPU HEPABHOMEPHOM JABUKECHHH.
VYckopenue. PaBHOyckopeHHOe TmpsiMoiiuHEWHOEe BrkeHue. CBoOoaHOE
nagenue. OnwiThl ['anues.
PaBHOMEpHOE ABMXEHUE MO OKPY>KHOCTH. llepron m yvacrota oOparieHus.
JIuneinHas u yriioBasi CKOpOCTH. LIeHTpOoCTpeMUTENBHOE YCKOPEHHUE.
IIepseiit 3ak0H Hprorona. Bropoy 3axkoH Herorona. Tperuii 3akon HeroToHa.
[IpuHIMII CyNIEPIIO3ULIUU CHIL.
Cuna ynpyroctu. 3akoH ['yka. Cumna TpeHHs: cuiia TPEHUS CKOJIbKEHHUS, CHJIa
TPEHUSI IOKOSI, APYTUE BUJIBI TPCHUSI.
Cuna TsXKECTH M 3aKOH BCEMHUPHOTO TATOTEHHUA. YCKOPEHHE CBOOOIHOTO
najgeHus. JIBuxenue mianetr BOKpyr Connua. IlepBas kocmuyeckasi CKOPOCTb.
HesecoMocTh 1 nmeperpysku.
PaBHOBecue maTepuanbHOM TOUku. AOCONIOTHO TBEpIoe Teno. PaBHOBecue
TBEPAOTO TEJIA C 3aKPEIJIEHHON OChIO BpalieHusi. MoMeHT cuiibl. L{eHTp TsxecTH.
Nmnynec tena. Mi3menenue mmmyiibca. UMmynibc CUiibl. 3aKOH COXPaHEHUS
MMITyJibCa. PeakTUBHOE NBUKEHUE.
Mexanuueckass pabora W MOUIHOCTb. PaboTa cuil TSKECTH, YNPYTrOCTH,
TpeHus. CBs3b 2HEpruu U padoThl. [loTeHIMabHAS PHEPTUS TEJa, MOIHATOrO HaJl
ITOBEPXHOCTHIO 3eMiIn. [loTeHIManbHas SHeprus ckarou npyxuHbl. Kunernueckas
sHeprusi. TeopemMa 0 KUHETUYECKOW AHEPTHH. 3aKOH COXPAHEHUS] MEXAHUYECKOU
DHEPIUH.
Hemoncmpayuu.
1. HaGnrogeHune MexaHM4eCKOro JBUXKEHHUS Tela OTHOCUTENIbHO Pa3HbIX Tell
OTCYETA.

2. CpaBHeHME MNyTeW U TPACKTOPUM NBUKEHUS OAHOTO M TOTO K€ Tela
OTHOCHUTEIIBHO PA3HBIX TEJl OTCUYETA.

3. M3MepeHue CKOpOCTH U YCKOPEHUS MPSIMOJIMHEUHOTO JIBUKEHHS.

4. HccnenoBaHue NMPU3HAKOB PABHOYCKOPEHHOTO JBUKEHHS.

5. HaGaroneHue ABMIKEHHU

HUC-H KRG 7 J 1 Pyt
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6. HaOmroneHne MexaHM4ECKUX SIBJIEHUI, MPOUCXOIAIINX B CHCTEME OTCUETA
«Tenexka» npu e€ paBHOMEPHOM M YCKOPEHHOM JBUKEHUU OTHOCUTEIIBHO
KaOuHeTa (PU3MKU.

7. 3aBUCUMOCTb YCKOPEHHUs Tella OT MacChl Tela U JACHCTBYIOUIEH HAa HEro
CHJIBI.

Habnronenue paBeHCcTBa CHII IPU B3aUMOJICHCTBHH TEJ.

9. M3MeHeHHe Beca Teja IpH YCKOPEHHOM JIBH>KECHHH.

10. [lepegava umiysbca npu B3auMOICHCTBUU TElL.

11. [IpeoOpazoBanus SHEPTUU MPU B3aUMOACHCTBUU TE.

12. CoxpaHeHre UMIYJIbCa TPU HEYIIPYTOM B3aUMOIEHCTBUH.

13. CoxpaHeHHe UMITYJIbCa TTPH a0COTIOTHO YIPYrOM B3aUMOACHCTBUU.

14. HabnrogeHue peakTUBHOTO ABUKEHUSI.

15. CoxpaHeHHe MEXaHUUECKON SHEPTUU IIPU CBOOOTHOM MaJCHUU.

16. CoxpaHeHHEe MEXAaHUYECKOW SHEPTUH MPU JBUKEHUU Teja MO JEHCTBUEM
TIPY>KUHEI.

Jlabopamopnwie pabomul u onvimol.

1. KoHcTpynpoBanue TpakTa Il pa3roHa U JaJbHEUIIEro paBHOMEPHOIO
JBUKEHMSI IIApUKa WU TEJIEKKH.

2. OmpeneneHue cpegHEN CKOPOCTH CKOJIbKEHUs OpycKa WM JIBHXKEHUS
[IapUKa [0 HAKJIOHHOW IUTOCKOCTH.

3. OmpeneneHre YCKOpEHHUs Tella MPU PABHOYCKOPEHHOM JABMKEHUHU IIO
HAKJIOHHOU INTIOCKOCTH.

4. HMccienoBaHue 3aBHCHUMOCTH ITyTH OT BPEMEHHM IIPU PABHOYCKOPEHHOM
JBM)KCHUHU 03 HauallbHOW CKOPOCTH.

5. IIpoBepka TUMOTE3bl: €CIM TPU PABHOYCKOPEHHOM JBW)XEHUH 0e€3
HAaYaJIbHOM CKOPOCTH IIYyTH OTHOCATCA Kak psAJ HEYETHBIX YHUCEN, TO
COOTBETCTBYIOIIHE TPOMEXKYTKH BPEMEHH OJMHAKOBBI.

6. MccienoBaHue 3aBUCMMOCTH CWIIBI TPEHUS CKOJIBKEHHS OT  CHJIBI
HOPMAJILHOTO JaBJICHHUS.

7. Onpenenenue kKodQPuMeHTa TPEHUS CKOTbKEHUS.

Onpenenenue KECTKOCTH NPYKUHBI.
Omnpenenenre padoThl CUJIbI TPEHUS IPU PABHOMEPHOM JIBUKEHUU TEJa 10
TOPU30HTAJIBbHON MOBEPXHOCTH.

10. Onpenenenre pabOTbl CHJIBI  YNPYTOCTH TMpU  MOABEME Tpy3a C
MCIIOJIb30BAHUEM HEIMOABUKHOTO U MOABUAKHOTO OJIOKOB.

11. I3yueHune 3aK0Ha COXpaHEHHSI SHEPTHH.

Pa3znen 9. Mexann4yeckue Koj1e0aHusI U BOJIHBI.
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KonebatenbHoe aBmkenrne. OCHOBHbBIE XapaKTEPUCTHKHU KOJI€OaHMil: Iepro,
4acToTa, aMIUINTy1a. MaremMaTnyecKuil U NpYyKUHHBIM MasTHUKH. [IpeBpanienue
DHEPrUM MPH KOJIeOATETbHOM JIBH)KEHHH.

3aryxatomue  koneOanus.  BwiHyxkaeHneole — kojeOanus.  Pe3onanc.
Mexannueckue BoaHbl. (CBOWCTBA MEXaHUYECKHX BOJH. IIpomonbHble U
MIONIEPEYHbIE BOJHBI. [[MMHA BOJHBI W CKOPOCTh €€ PacnpOCTPAHEHUS.
MexaHnueckue BOJIHBI B TBEPJOM TEJE, CEUCMUYECKUE BOTTHBI.

3ByK. 'poMKOCTh 3Byka W BbicoTa ToHa. OTpaxkenue 3Byka. MHOpa3Byk u
yIbTPa3BYK.

Hemoncmpauuu.

1. HaGOmronenue koneOGaHuil Tel MOJ JACHUCTBUEM CHUIIbI TSXKECTH U CHIIbI
YIPYTOCTH.

Hab6mronenue konebanuii rpy3a Ha HUTH U Ha TIPYKUHE.
HabGnronenue BIHYKICHHBIX KOJI€OaHU U pE30HAHCA.
PacnipocTpaneHne npo10bHBIX U MONEPEYHBIX BOJIH (HA MOJIEIN).
HabGnrogenue 3aBUCUMOCTH BBICOTHI 3BYKa OT YaCTOTHI.
AKyCTUYECKUMN PE30OHAHC.
./Iaﬁopamopnbte pabomul u onvimol.
1. OmpezgeneHne dYacTOTbl M Tepuojia KojieOaHMM MaTeMaTUu4ecKoro
MasiTHUKA.

2. OmpepneneHuie 4acTOThl M IEPHOJA KOJIeOaHUH MPYKUHHOTO MAATHHKA.

3. HccnenoBanue 3aBUCUMOCTH TIEpHOJIa KOJIEOAHUM MOABEIICHHOTO K HUTH

rpy3a OT JJIUHbI HUTH.
4. VccnemoBaHue 3aBUCHMOCTH MEPHOIAa KOJIeOaHUN MPYKMHHOTO MasiTHUKA
OT Macchl Irpysa.

5. IIpoBepka HE3aBUCHUMOCTH MepHoOJa KoieOaHUl Ipy3a, MOJBEIIEHHOIO K
HUTHU, OT MACCHI Ipy3a.

6. OmbITBI, JEMOHCTPUPYIOIIHE 3aBUCHUMOCTb  Mepuoja  KoJeOaHwuit
NPY>KMHHOTO MasiTHUKA OT MACChl Ipy3a U KECTKOCTU MPYKUHBI.

7. U3mepeHue yckopeHus CBOOOIHOTO NaJeHUSI.

Pazgea 10. DineKTpoMarHuTHoe moJjie M 3JIeKTPOMATHUTHBIE BOJIHBI.

DNEeKTPOMArHUTHOE  MOJie.  DJEKTpOMarHuTHele  BOJHBI.  CBoiCTBa
ANEKTpOMarHuTHbIX BOdH. [llkana siekTpoMarHUTHBIX BOJH. Mcmosb3oBaHue
AIIEKTPOMATHUTHBIX BOJIH JIJIs COTOBOM CBSI3U.

DJIeKTpOMarHuTHas npupoja ceeta. CKoOpocTh cBeTa. BOIHOBBIE CBOMCTBA
CBETa.

Hemoncmpauuu.

1. CBOWCTBA 3JIEKTPOMArHUTHBIX BOJIH.

2. BoOJIHOBBIE CBOWCTBA CBETA.

o oA W
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Jlabopamopnsie padomul u onvimol.
1. W3ydyeHue CBONCTB 3JEKTPOMArHUTHBIX BOJIH C MOMOIIBIO MOOMJIBHOTO
TenedoHa.

Pa3gen 11. CBeToBbIE IBJICHHUS.

JlyueBas  momens  cBera.  Mcrounuku ~— cBera.  I[IpsiMonmHEerHOE
pacrnipoctpanenue cBera. 3atMenusi Connia u Jlynsl. Otpaxenue ceera. [Lnockoe
3epKajo. 3aKOH OTPAXKEHUS CBETA.

[Ipenomnenue cBera. 3akoH MpeaoMieHUs cBera. [lonmHoe BHyTpeHHee
OTpaxkeHHE cBeTa. VIcrmonb30BaHME TMOJHOTO BHYTPEHHETO OTPAXKEHUS B
ONTHUYECKUX CBETOBOJAX.

JIunza. Xop ayueit B iua3ze. OnTuyeckas cucreMa (hoToarmnapara, MUKpOCKOTIa
u Teneckomna. ['na3 kak ontuueckasl cucrema. bam3opyKkocTh U JadabHO30PKOCTb.

Paznoxenue Oemoro cBera B crekTp. Omnbitel HpetoToHa. CroxkeHue
CIEKTPAJIbHBIX LBETOB. J{Ucniepcus cBeTa.

Jemoncmpayuu.

[IpssmMonuHeHOE pacIpOCTPAHEHUE CBETA.

OTtpaxeHue cBeTa.

[Toyyenue n300paxeHuit B MIIOCKOM, BOTHYTOM U BBIITYKJIOM 3€pKaJiax.
[Ipenomnenue ceera.

OnTuueckuii CBETOBO/I.

Xop tydeil B coOmparonieit JIMH3e.

XoJ Jiy4er B paCcCEeUBAIOLIEH JIMH3E.

[Tomyyenune n300paxeHuit C MTOMOIIBIO JTUH3.

[Tpuniun aevictBus ¢oToanmapara, MUKPOCKOTIA U TEJIECKOIIA.

10. Moxenp riaa3a.

W X N Uk W E

11. Pa3noxenue 6eoro cBera B CIICKT.

12. [Tonyuyenue 6em0T0 CBETA IPH CIOKEHHUH CBETAa PAa3HBIX I[BETOB.

Jlabopamopnvie pabomel u onvimol.

1. HMccnenoBanue 3aBUCUMOCTH yTila OTPAKEHHUS CBETOBOTO Jiyda OT YIJIa
najICHUSI.

2. M3ydeHne xapakTEPUCTHK U300pKCHUS MPEAMETA B TUIOCKOM 3epKae.

3. HccnenoBanue 3aBUCUMOCTH yTJja MPEIOMIIEHUS CBETOBOTO Jiyda OT yIJia
MaJICHUS] HA TPAHUIIE «BO3yX—CTEKIION.

4. ITlomyueHnue n300pa’keHHM C TOMOIIBIO COOUpAIOIIEH JTUH3HI.
Omnpenenenne (OKYCHOTO PACCTOSHUS W ONTHYECKON CHIIBI COOMparomieit
JIMH3HI.

6. OTBITHI 1O Pa3JI0KEHUIO OEJIOTO CBETAa B CIIEKTP.

7. OmbBITHI TIO BOCHPUSTHIO IIBETA MPEAMETOB NPH WX HAOIIONCHUH 4Yepes3
LBETOBbIE (DUIIBTPBI.
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Pa3nen 12. KBaHTOBBIE SIBJICHUS.

OmnbiTel Pesepdopaa u minanerapHas mozens aroma. Mogens aroma bopa.
Hcnyckanue u nornoueHre ceera aroMoM. KBaHThI. JInHEeHYaThie CIEKTPBI.

PanunoaktuBHOCTh. Anbda, 6eTa- u ramma-usnydeHus. CTpoeHHUE aTOMHOTO
anpa. HykionHas wmopens atomHoro snpa. HW3ortonsl. PaanoakTrBHBIE
npeBpaienus. [lepron nomxypacmnana aTOMHBIX SEP.

SnepHbie peaknuu. 3aKOHBI COXpaHEHHUs 3apsiJOBOTO M MAacCOBOIO YHUCEI.
DHeprusi CBA3M aTOMHBIX sjaep. CBA3b Macchl U SHEpruu. Peakuuu cUHTE3a U
nenenusd saep. Ucrounuku saeprun CosHIa U 3BE3 .

SAnepnas sHeprervka. J[eWCTBUS paguOAKTUBHBIX HW3JIyYEHUH HaA >KUBBIE
OpTaHU3MBI.

Jemoncmpayuu.

1. CrHeKTpbl U3TYyYEHHS U TOTJIOMICHUSI.

2. CHexTpsl pa3IMYHbIX Ta30B.

3. CnekTtp BOAopoaa.

4. HabGmroneHue TpekoB B kamepe BuiibcoHa.

5. Pabota cuéTunka HOHU3UPYIOIINX U3TYyYEHUN.

6. Perucrtpanus uznydeHus: OpUPOJHBIX MUHEPATIOB U IPOTYKTOB.

Jlabopamopnvie pabomul u onvimel.

1. HaOnrogeHue CIIOMIHBIX U TMHEHYATHIX CIIEKTPOB U3JIyUYEHUS.

2. HccnenoBaHue TpPEKOB: M3MEPEHHE SHEPIMU YaCTHUIBI 1O TOPMO3HOMY

nyTH (1o ¢otorpadusim).

3. M3mepenue pagnoakTuBHOTO (POHA.

IHoBTOpPUTEIBLHO-00001IAKINNH MOAYIb.

[ToBTOpUTENHEHO-0000IAIOIIUN MOIYJIb TIPEAHA3HAYEH JJIsI CUCTEMATU3alUN
1 000011IeHUS TPEIMETHOTO COJIEP KaHUs U OTBITA IEATEIIbHOCTH, IPUOOPETEHHOTO
Ipy U3YYEHUH BCEro Kypca (U3MKH, a TakyKe JJIsi MOJATOTOBKM K OCHOBHOMY
roCyJIJapCTBEHHOMY JK3aMEHY 10 (pu3uke ajis 0Oydarommxcsi, BHIOPABIIMX 3TOT
y4eOHBII IpeIMeT.

[Ipy U3ydeHUM JAHHOTO MOJYJS PEATU3YIOTCS U CUCTEMATU3UPYIOTCS BUJIBI
JIEATEIIbBHOCTH, HA OCHOBE KOTOPBIX 00€CHeurBaeTcsl JOCTHKEHUE MPEIMETHBIX U
METaNpeMETHBIX  IUIAHUPYEMBIX  pe3yJbTaTOB  o0yueHus, GopMHUpYETCs
€CTECTBEHHOHAy4YHasi TPAMOTHOCTh: OCBOEHHUE HAyYHBIX METOJOB HCCIIECIOBAHUS
SBJICHUN TPUPOJLI U TEXHUKH, OBJAJACHUE YMEHUSMH OOBICHATH (PU3MUECKHUE
SBJICHUSI, TPUMEHSsS TMOJy4YeHHBbIC 3HAHUS, penaTh 3ajJadyd, B TOM YHCIE
Ka4E€CTBEHHbIE U SKCIIEPUMEHTAJIbHBIEC.

[IpuHIMOMATBHO AEATEIbHOCTHBIN XapaKTep IaHHOTO pa3jielia peaausyercs 3a
C4ET TOTO, YTO OOYJAIOIINECS BHITIONHSIOT 3aJaHNs, B KOTOPBIX UM TpeiaracTcs:
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HAa OCHOBE TIOJNyYEHHBIX 3HAHUU pAacClO3HABaTh M HAYYHO OOBSICHATH
buznyeckue SBICHUS B OKPY>KAIOIIEH NMPUPOE U MMOBCETHEBHOM KU3HH;
UCIIOJIb30BaTh HAYYHBIE METOJIbI UCCIEIOBAHMS (DU3HUECKUX SBICHUH, B TOM
YUCJIe I IPOBEPKU TUIIOTES3 U ITOIYUYEHHS TEOPETUUECKUX BBIBOJOB;
OOBSICHATh Hay4yHblE€ OCHOBBI HamOoOJee BaXKHBIX JOCTHKEHUI COBPEMEHHBIX
TEXHOJIOTUH, HAIIPUMED, IPAKTUYECKOTO UCIOJIb30BAHUS PA3JIMYHBIX UCTOYHUKOB

9HCPI'MK Ha OCHOBC 3aKOHA IPCBpAaICHUA U COXPAaHCHUA BCCX M3BCCTHBIX BHUIOB
OHCPIUH.
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IINIAHUPYEMBIE PE3YJIbTATBI OCBOEHHUA ITPOI'PAMMBI 110
OU3UKE HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHMUSA

N3yuyenue (u3MKu Ha ypOBHE OCHOBHOTO OOIIEr0 0Opa30BaHUs HAMPABICHO

Ha JOCTM)KCHHE JIMYHOCTHBIX, METAMIPEAMETHBIX U MPEIMETHBIX 00pa30BaTEIbHBIX

pPE3yJIbTATOB.

B pesynbrare nzyueHus GU3MKU HA YPOBHE OCHOBHOT'O 00111er0 00pa3oBaHUs

y oOyuatomierocs OyayT copMUpOBaHBI CIEAYIONINE JTUYHOCTHBIE PE3yJIbTAaThl B

YacCTH:

e 1) MaTpMOTH4YECKOr0 BOCTIMTAHUSA:

e - NPOSIBJICHUE MHTEPECA K UCTOPUU U COBPEMEHHOMY COCTOSTHUIO POCCHUMCKON
(bu3ruecKol HayKu;

e - IIEHHOCTHOE OTHOIIICHUE K IOCTHKCHUSIM POCCUUCKUX YUEHBIX-(DU3UKOB;

e 2) rpa:kIaHCKOr0 M YXOBHO-HPABCTBEHHOI0 BOCTIMTAHUSA:

e - TOTOBHOCTb K aKTUBHOMY YUYaCTHUIO B 00CYX/I€HUHU OOIIECTBEHHO 3HAYMMBIX U
ATUYECKUX MPOOJIEM, CBA3AHHBIX C MPAKTUYECKUM MPUMEHEHUEM JTOCTHKCHUI
busuKy;

e - OCO3HaHUE BAXXHOCTH MOPAIBHO-3THYECKUX IPUHLHUIOB B JEATEIBHOCTH
YUYE€HOrO;

e 3)3CTETHYeCKOr0 BOCIIUTAHMS:

e - BOCIPHUATHE ICTETUYECKUX KAdyeCTB (PM3MUECKON HAyKH: €€ TapMOHUYHOIO
MOCTPOEHHUSI, CTPOTOCTH, TOUHOCTH, TJAKOHUYHOCTH;

e 4) HEHHOCTH HAYYHOI'0 MO3HAHMSI:

e - OCO3HaHHWE IIEHHOCTU (PU3NYECKOM HAyKHM KaK MOIIHOIO HWHCTPYMEHTa
ITIO3HAHUS MHPA, OCHOBBI Pa3BUTHUS TEXHOJIOTWH, BAXKHEMIIEH COCTABIIOLIEN
KYJIBTYPBI;

e - pa3BUTHE HAy4YHOW JIOOO3HATENBLHOCTH, MHTEpeca K HCCIeI0BaTEIbCKON
NEATEIIbHOCTH;

e 5) ¢dopMupoBaHus  KYJbTYPbl  3I0POBbSI M  JIMOLMOHAJIBLHOIO
0/1aromoJry4us:

e - OCO3HaHME LIEHHOCTH Oe3omacHoro ooOpa3a >XHM3HM B COBPEMEHHOM

TEXHOJIOTMYECKOM MHpE, BaXKHOCTU MpaBUi O€30IaCHOrO TOBEIEHUS Ha
TPaHCIIOPTE, HA JOpPOTrax, C JIEKTPUUYECKHUM U TEIUIOBBIM OOOpYIOBaHUEM B
JOMAITHUX yCIIOBUSX;

e - chOpMHPOBAHHOCTH HaBBIKA pedieKCcHu, MPU3HAHUE CBOETO MpaBa Ha OIMUOKY
Y TAKOTO e MpaBa y APYyroro 4eJoBeKa;

e 06) TPYAOBOIO BOCIIUTAHMSA:

e - AKTUBHOE y4YacTHE B PEIICHUH TMPAKTUYECKUX 3anad (B paMKax CEMbH,
oOpa3oBaTeNpHON  OpraHM3alliH, TOpoAa, Kpas) TEXHOJOTHMYECKOH U
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e - MHTEPEC K MPAKTUIECKOMY U3yUCHHUIO MPOheCcCrid, CBI3aHHBIX C (PU3UKOMH;

e 7)3K0JIOrHYECKOr0 BOCIIMTAHUSA:

e - OpHUCHTAIMS HA TPUMEHECHHE (DU3WYECKUX 3HAHWMA JJIS PEUICHUS 3aaad B
obylacTh OKpy’Kalollel cpeapl, IUIAaHUPOBAaHUSA IIOCTYNKOB M OLIGHKH UX
BO3MOJKHBIX TTOCJIEACTBUM JIJIs1 OKPY>KAIOIIEH CPEeIbl;

e - OCO3HaHME TrJI00ATLHOTO XapaKTepa SKOJOTMYECKUX NpoOJeM U MyTeu ux

pelieHus;

e §8) azanTanmuM K HM3MEHSIIOIIMMCSI YCJIOBHMSIM COIHAJIBbHOM M NPHUPOIHOM
cpeabl:

e - TIOTPEOHOCTH BO B3aWMOJICUCTBUM TIPH BBIMOJHEHUH WCCICIOBAaHUN U
MPOCKTOB (DU3UYECKON HAIMPABICHHOCTH, OTKPBITOCTH OIBITY W 3HAHHUIM
IPYTHX;

e - TIOBBIICHME YPOBHA CBOEH KOMIIETCHTHOCTH YE€pe3 IPAKTUUECKYIO
JIEATEIILHOCTR;

e - NOTPeOHOCTH B (POPMHUPOBAHUU HOBBIX 3HAHMI, B TOM YHCIIE (POPMYIHPOBATH
UJIeH, OHATHSL, TUIIOTE3bI O (PU3UUECKUX OOBEKTAX U SIBICHUSIX;

e - OCO3HaHME JIe(PUIIUTOB COOCTBEHHBIX 3HAHUM U KOMIIETEHTHOCTEN B 00JaCTH
busuKy;

e - IUJTAHMPOBAHHUE CBOETO PA3BUTHUS B IPUOOPETEHUH HOBBIX (DU3MUECKUX 3HAHUM;

e - CTPEMJICHHE aHAIM3UPOBATh U BBISBIIATH B3AUMOCBSI3U MPUPOJIbI, OOIIECTBA U
SKOHOMUKH, B TOM YHCJIE C UCIIOJIb30BaHUEM (PU3HUECKUX 3HAHUI;

e - OLEHKA CBOMX JCHCTBHUH C Y4YETOM BIIMSHMS Ha OKpPYXaroLlyK Ccpexdy,
BO3MO’KHBIX TTI00AJIbHBIX MOCIEICTBUM.

METAIIPEAMETHBIE PE3YJ/IBTATDBI

B pe3ynbrare ocBoeHUs MPOTrpaMMEI 10 (pr3uKe Ha ypOBHE OCHOBHOTO OOIIIETO
oOpazoBaHus y oOyuwatomerocs OyayT copMHUpOBaHBl MeTanmpeaMeTHbIe
pe3yJabTaThl, BKIFOYAIOIINE TI03HABATEILHBIC YHUBEPCATbHBIC YICOHbBIE TCHCTBUS,
KOMMYHUKATHBHBIE  yHUBEpPCAJIbHBIC  Y4eOHBbIC  JICUCTBUS,  PETYJSTUBHbBIC
YHUBEpCaAIbHbIC YUEOHbIC TCUCTBUS.

Ilo3HaBaTe/IbHbIE YHHBEPCAJIbHbIE y4eOHbIe 1eiiCTBUSA

ba3oBble JJornueckue aAeicTBUA:
e BBISBIATHP M XapaKTepU30BaTh CYIICCTBEHHBIC TMPU3HAKK OOBEKTOB
(s1BNIEHUI );
e YCTAaHABIWBATH CYIIECTBEHHBIA MPHU3HAK KJIACCU(PUKAIIUU, OCHOBAHHMSI JIJIS
0000IIIEHNS U CpaBHEHUS,
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e BBIABIISITH 3aKOHOMEPHOCTH M MPOTHUBOPEUHS B paCCMAaTPHUBAEMbIX (haKTax,
JAHHBIX U HAOFOACHUSIX, OTHOCSIIUXCS K (PU3NIECKUM SIBICHHSIM;

e BBIABJIATh NMPUYMHHO-CICACTBEHHBIC CBSI3U MPU H3YYCHUH (PHU3NIECKUX
SABJICHUH U TIPOLIECCOB, JI€TIATh BHIBOJIBI C HCIOJIb30BAHUEM JICTYKTUBHBIX U
WHIYKTUBHBIX YMO3aKJIIOUEHUM, BBIJBUTaTh THUIOTE3bl O B3aUMOCBS3AX
(bU3UYEeCKUX BEINYNH;

e CaMOCTOSITENILHO BBIOMPATH CTIOCOO pelIeHns yueOHON PU3NYecKoil 3a1aun
(cpaBHEHME HECKOJIbKUX BapUAaHTOB pEIICHMs, BBHIOOp Hauboliee
MOAXOJSIIET0 ¢ Y4ETOM CaMOCTOSITENIbHO BBIICIIEHHBIX KPUTEPHUEB).

Ba3oBnle ucciiegoBarejbcKue 1eHCTBUSA:

e HCIOJIb30BATh BOMPOCHI KaK UCCIIE0BATEIbCKUIA NHCTPYMEHT MMO3HAHUS;

e TMPOBOJUTH MO CAMOCTOSITEIILHO COCTABICHHOMY IIJIAHY OMBIT, HECIOXKHBIM
bu3MYecKuil IKCIIEPUMEHT, HEOOJBIIOE HCCIeAOBaHUE (PU3UUECKOTO
SABJICHUS;

e OIICHMBATh HAa TMPUMEHUMOCTh U JOCTOBEPHOCTh HHGOPMAIIUIO,
MOJTYYEHHYIO B X0JI€ UCCIICIOBAHUS UJIU IKCTIEPUMEHTA;

e CaMOCTOSITEIBLHO (POPMYJIUPOBATH 0OOOIIEHUS U BBIBOJIBI MO PE3yIbTaTaM
MPOBEIEHHOTO HAOIIOCHUS, OTbITA, HCCIICIOBAHUS;

e TMPOTHO3UPOBATH BO3MOXKHOE JajibHEWIIee pa3BUTHE (DUINIECKUX
MPOIIECCOB, a TAKXKE BBIJIBUTATh MPEANOI0KEHUS 00 UX Pa3BUTHU B HOBBIX
YCJIOBUSX U KOHTEKCTaX.

Pabora c nndopmanueii:

e TMPUMEHATH PA3IUYHBIE METO/bI, NHCTPYMEHTBI U 3aIlIPOChI MPHU MOKUCKE U
orOope WHGOPMAIMM WJIA JIaHHBIX C Y4ETOM TMPEMIOKEHHOU Yy4eOHOU
dbuznyeckoii 3a1a4u;

e AHAJIM3UPOBATH, CUCTEMATU3UPOBATh U HUHTEPIPETUPOBATH UHPOPMAIUIO
Pa3IUYHBIX BUJIOB U (POPM MPEACTABICHHUS;

e CaMOCTOSITEJIBHO BBIOMpATh ONTHUMAIbHYIO (QopMy MpeicTaBICHUS
uHpopMallMu U WUIIOCTPUPOBATh pelIaeMble 3aJayd  HECJIOXKHBIMU
CXeMaMH, uarpaMMaMu, HTHOU rpadukoi u ux KOMOUHAITUSIMU.

KoMMyHHUKAaTHBHBIC YHMBEpPCAJIbHbIC Y4eOHbIE 1eHCTBUS:

e B XOJ¢ OOCYXJeHHsS Yy4yeOHOro Marepuaia, pe3yJIbTaToB JIa0OpaTOPHBIX
paboT 1 MPOEKTOB 337]aBaTh BOMPOCHI IO CYIIIECTBY 00CYKIAEMOUN TEMBI U
BBICKA3bIBaTh WJICH, HAIICJICHHBIC HA PEIICHHE 3aJlaud U MOJJIep KaHue
O1arokeaTeIbHOCTH OOIICHUS;

e COINOCTaBJISITh CBOM CYXKACHUS C CYXKACHUSMH JAPYTUX YYaCTHUKOB
nuanora, OOHapyXKUBATh Pa3IMIUE U CXOACTBO MMO3HIIHI;

e BBIPAXKATH CBOIO TOUKY 3PEHUS B YCTHBIX M MUCbMEHHBIX TEKCTaX;
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e TyOJIMYHO MPEICTABIATH PE3YIbTaThl BHINOTHEHHOTO (PU3UUYECKOTO OMBITA
(3KCnIeprMeEHTa, UCCIEAOBAHUS, IPOEKTA);

e TIOHMMATh U UCIOJIb30BATh MPEUMYILIECTBA KOMAaHIHON U MHAUBUIY ATbHON
paboThI ITPU PELIEHNN KOHKPETHON (PU3NYECKOM MTPOOIEMBI;

e IPUHMMATH LIEJIM COBMECTHOW NIE€ATEIBHOCTH, OPraHU30BBIBATH JIEUCTBUSA
no e€ JOCTIKEHHUIO: paclpeiessaTh poyd, 00CyXIaThb MpPOLECChl U
pe3yNbTaThl COBMECTHOM pabOThI, 0000111aTh MHEHHUS HECKOJIBKUX JIFOJICH;

e BBINOJHATH CBOIO YacThb paOOThI, JOCTUrasi KAYECTBEHHOTO pEe3yJbTaTta 1o
CBOEMY HAIPaBJICHUIO U KOOPAUHUPYS CBOU IEHCTBUS C JPYTMMH YWICHAMU
KOMaH/1bl;

e OLEHMBATh KAayeCTBO CBOEro BKJIaJa B OOLIMH MPOAYKT HO KPUTEPHSIM,
CaMOCTOSITENTLHO C(POPMYTHMPOBAHHBIM yUaCTHUKAMHU B3aUMOCHCTBHSL.

Pel"yJIﬂTI/IBHl)Ie YHuBEpPCaAJIbHbIC y‘leﬁﬂble ﬂeﬁCTBHﬂ

Camoopranuzamnus:

e BBIABJIATH MPOOJIEMBI B )KM3HEHHBIX M YYEOHBIX CUTYyalUsX, TPEOYIOLIUX
JUTsl petieHust (PU3NYECKUX 3HaHUM;

e OpPHEHTHPOBATbCS B  PA3IMYHBIX TOJAXO0JAaX MPUHATHS  pELICHUH
(MHOUBUOYaJbHOE, NPUHATHE DPELIEHUS B TpyMIE, NPUHATHE pPEIIEeHUMN
rpynmnoi);

e CaMOCTOSITEJIBHO COCTaBIISAITh AJITOPUTM PEIICHUs (PU3NUECKON 3a1aul WIH
IJlaHa MCCIEOBaHUS C Y4ETOM HMMEIOIIMXCS PECYPCOB U COOCTBEHHBIX
BO3MOYHOCTEM, apryMEeHTUPOBATh NIpeijiaraéMble BAPUAHTHI pELICHUM;

e JieJaTh BBIOOP U OpaTh OTBETCTBEHHOCTH 3a PEIlICHUE.

CaMOKOHTPOJIb, JMOLMOHAJIBHBIN HHTEJJICKT:

e J1aBaTh aJICKBATHYIO OLICHKY CUTYyallMy U IIpeajiaraTh jiaH €€ u3MEHEeHUS;

e OOBSICHATHP MNPUYUHBI  JOCTHKEHUS  (HEJOCTHIXKEHHUS) Ppe3yJbTaTOB
NEesATEIbHOCTH, 1aBaTh OLIEHKY IPHUOOPETEHHOMY OIIBITY;

e BHOCHUTHb KOPPEKTHUBBI B JEATEIBHOCTH (B TOM YHCIJIE B XOJ BBIIIOJIHEHUS
(¢u3MYEeCKOro MCCIEOBaHMSI WJIM MPOEKTa) Ha OCHOBE HOBBIX
O00CTOSITENBCTB, W3MEHUBUIMXCS CHUTYallMid, YCTAHOBJIEHHBIX OIINOOK,
BO3HUKILIHX TPYIHOCTEH;

e OLEHUBATH COOTBETCTBUE PE3YJIHTATA LIETU U YCIOBUAIM;

e CTaBUTH ce0sl HA MECTO JPYroro 4eJoBeKa B XO/1€ CIOopa WK IMCKYCCUH Ha
Hay4HYIO TEMY, IOHUMAaTh MOTHUBBI, HAMEPEHUS U JIOTHKY JPYTOro;

e TMpPHU3HABATh CBOE MPABO Ha OUIMOKY NpU pelIeHnU (PU3NYECKUX 3a/a4 UIu
B YTBEPXKJICHUSX HA HAYYHBIE TEMbI U TAKOE K€ MPaBO APYroro.

IHNPEAMETHBIE PE3YJIbTATBI
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K koHiy oOyuenust B 7 kjiacce npeIMeTHbIE pe3yIbTaThl HA 0a30BOM YPOBHE
JOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:

e HCIMOJB30BAaTh TMOHATHS:  (U3HUECKME U  XUMHYECKUE  SIBJICHUS,
HaAOI0IeHNE, AKCIEPUMEHT, MOJEINb, TUIOTe3a, CAMHMIBI (PU3NIECKHX
BEJIMYMH, aTOM, MOJIEKYJIa, arperaTHbleé COCTOSIHUS BellecTBa (TBEpIOE,
KUIKOE, Ta3000pa3HOE), MEXaHUYeCKoe JABMKEHUE (PaBHOMEPHOE,
HEpaBHOMEPHOE, TMPSIMOJIMHEMHOE), TpPAaeKTOpHUs, paBHOACHCTBYOIIAs
cwia,  gedopmanus  (ymopyras, — IUIaCTUYECKasl),  HEBECOMOCTH,
COOOIIAIOTNECS COCY/IBI;

e paznmuuath siBiIeHUA (AUQPQyY3us, TEIIOBOE ABMKEHUE YaCTHUI[ BEIIECTBA,
pPaBHOMEPHOE  JIB)KCHUE, HEPAaBHOMEPHOE  JBWKEHHE, HWHEpLHS,
B3aUMOJICHCTBUE TEJ, PABHOBECHE TBEPIBIX TEJI C 3aKPEIIEHHOM OCHIO
BpalleHUsl, Iepeada JaBjIeHusl TBEPABIMU TEIAMHU, KUIKOCTIMHU U ra3amH,
aTMOC(PEpHOE [1aBJICHUE, IUIABAHHME TEJ, MPEBPALLEHUS MEXaHMYECKOU
HHEPrUM) MO ONMUCAHUIO UX XApaKTEPHBIX CBOMCTB M HAa OCHOBE OIIBITOB,
JEMOHCTPUPYIOIINX TaHHOE (PU3UYECKOE SBJICHUE;

e paclo3HaBaTh MPOSIBJICHHE M3YyYEHHBIX (U3MUECKUX SBICHUN B
OKpYXalollleM MHpEe, B TOM uuciie (U3UUYECKUE SIBICHUS B MPUPOJIE:
IPUMEPBI JIBWKEHHUS C Pa3IUYHBIMH CKOPOCTSIMU B JKUBOW U HEXKHBOU
IPUPOAE, ACUCTBUE CHIBI TPEHUS B NPUPOAE U TEXHUKE, BIIUSHHE
aTMOoC(epHOro JaBJICHUS Ha >KMBOW OpraHU3M, IUIaBaHHWE pbIO, pblYaru B
TeJe 4YeJ0BEeKa, MPU 3TOM NEPEBOJUTH MPAKTUUECKYIO 33aJauy B y4eOHYIO,
BBIJICIISITh CYIIECTBEHHBIE CBOMCTBA (MPU3HAKK) (PU3UUECKUX SIBICHHI;

e ONUCHIBaTh U3YUYEHHBIE CBOWCTBA TeN U (PU3UUECKUE SIBJICHUSA, UCIIONb3YS
¢uznyeckue BeIUYUHbI (Macca, 00bEM, INIOTHOCTD BEIIECTBA, BPEMs], ITyTh,
CKOPOCTb, CPEIHssI CKOPOCTh, CHJIa YIIPYTOCTH, CHJIa TSXKECTH, BEC Tela,
cujia TpeHus, JaBjaeHue (TBEPAOro Tea, KUJIKOCTH, Ta3a), BRITAIKUBAIOIIAs
CWJIa, MEXaHW4yeckas padoTa, MOIIHOCTh, IJIEYO CHJIbI, MOMEHT CHIIbI,
KO3 (PUIIMEHT TOJIE3HOr0 JEHCTBUS MEXAHU3MOB, KUHETHYECKas M
NOTEHIMAJIbHASL JHEPIHs), NpPH ONUCAHWUU [PABWIBHO TPAKTOBATH
(bu3NYECKUI CMBICI UCTIONB3YEMbIX BEJTUUYHUH, UX 0003HAYCHUS U €TUHUILIbI
(bu3MYEeCKUX BEIMYMH, HAXOAUTHh (OPMYJbl, CBS3bIBAIOIINE JIAHHYIO
(GU3MYECKYI0 BEJIWYMHY C JAPYTMMHM BEIWYMHAMHU, CTPOUTH TIpaduku
U3YYEHHBIX 3aBUCUMOCTEN (PU3NYECKUX BEITUUNH;

e XapakTepH30BaTh CBOICTBa Tels, (U3MUECKHe SBICHUS U MPOLECCHI,
UCIIOJIB3Ysl TIpaBUJia CJIOXKEHHs CUJT (BAOJb OJTHOW MpsiMoil), 3akoH ['yka,
3akoH [lackans, 3akoH Apxumesa, NpaBUJIO paBHOBECHUs pbiuara (0J0ka),
«30JI0TOE€ TPaBUJIO» MEXAHWKH, 3aKOH COXpPaHEHUS MEXaHUYeCKOU
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SHEPruH, TpPU DSTOM [aBaTh CIOBECHYIO (OPMYIHMPOBKY 3aKOHA U
3aIMCHIBATh €70 MAaTEMATUYECKOE BBIPAKEHUE;

o OOBACHATH (PU3MUECKHE SBICHHUS, POIECCH U CBOWCTBA TEJ, B TOM YHUCIIE
U B KOHTEKCTE CHUTyalUud IPAKTUKOOPUEHTUPOBAHHOIO XapakTepa:
BBISIBJISITh NIPUUYUHHO-CIICACTBEHHBIE CBSI3U, CTPOUTH OOBsSCHEHUE U3 1-2
JIOTHYECKHX IIIaroB C OMOpOM Ha 1—2 M3yueHHBIX CBOWCTBA (PU3UYECKUX
SBJICHUH, PU3NIECKUX 3aKOHA HJIM 3aKOHOMEPHOCTH;

e pewmiaTb pacy€THbIE 3a7auyd B 1—2 JEUCTBHA, HCHOJIB3YyS 3aKOHBI M
(GopMyIibl, CBs3bIBaOLIME (PU3MUECKHE BEIMYMHBL: HAa OCHOBE aHaIU3a
YCIJIOBUS 33Ja4yl 3aIMCBIBATh KPaTKOE YCIOBHE, NOJCTABIATh (PU3MUECKUE
BEJIMYMHBI B (OPMYJBI U TPOBOAUTH PACUETHI, HAXOAUTH CIPABOYHBIC
JAaHHbIE, HEOOXOAUMBIE JJI1 PEUICHUs 3a/1ad, OLICHUBATh PEATMCTHYHOCTh
NOJTy4Y€HHOU (pU3NUECKON BEINUMHBI,

e pacmo3HaBaTh MpPOOJIEMBI, KOTOPbIE MOYKHO pEHIMTh IPH [OMOIIU
(U3HMYECKUX METOJIOB, B OITMCAHUU UCCIIEI0BAHUS BBIJIEISATH IPOBEPIEMOE
MPEANOJIOKEHNE (TUIIOTEY ), pa3INyaTh U UHTEPIPETUPOBATH IMOTYYEHHBIH
pe3yabpTaT, HaXOAUTh OLIMOKH B XOJAE OIbITa, JEJIaTh BBIBOABI MO €ro
pe3yabTaTam;

e IPOBOAMUTH OMNBITHI MO HAOMIOACHHIO (U3MUECKUX SIBICHUW WU
(bu3MYECKUX CBOMCTB TeN: (HOPMYIUPOBATH IPOBEPSAEMbIE IPEATION0KEHHUS,
coOupaTh YCTaHOBKY M3 MPEJIOKEHHOTO 000pyAOBaHMs, 3alUChIBaTh X0
ombITa U (POPMYJIUPOBATH BHIBOBI;

e BBINOJIHATh NPSIMbIE HM3MEPEHUS PACCTOSHMS, BPEMEHHM, MacChl Tela,
00bEMa, CHUJIBI U TEMIEPATypbl C MCIOJIb30BAaHUEM AaHAJIOTOBBIX U
nM(pPOBBIX MPUOOPOB, 3AMUCHIBATH I[OKAa3aHUs MPUOOPOB C YUETOM
3a/IaHHOM aOCOJIFOTHOM MOTPEITHOCTH U3MEPECHUIA;

e IPOBOAMTH HCCIEAOBAHUE 3aBUCUMOCTU OJHON (PU3MUECKON BETUUYHUHBI OT
JIpYroi C HCIOJB30BAHUEM MPSMBIX HM3MEPEHUH (3aBUCUMOCTU MYyTH
PAaBHOMEPHO ABMXKYILETOCs Tela OT BPEMEHU JIBHXKEHHUSI Tea, CUIIbI TPEHUS
CKOJIBKEHHSI OT Beca Teja, KayecTBa 0OpaOOTKM TMOBEPXHOCTEW Tel U
HE3aBHUCUMOCTH CHJIBI TPEHMS OT IUIOIIAANA CONPHUKOCHOBEHHMS TEJ, CUJIbI
YOPYTOCTH OT YAJIMHEHUS NMPY’KUHBI, BBITAJIIKUBAIOIIEH CHIIBI OT 00bEMa
NOTPYKEHHOM YacTH Tejla U OT IUIOTHOCTH >KHJIKOCTH, €€ HE3aBUCUMOCTH
OT TJIOTHOCTH TeJia, OT TJIyOUHBI, HA KOTOPYIO MOTPYXKEHO TEJ0, YCIOBUN
IJIaBaHUs TeJl, YCIOBUU paBHOBECHS pblyara U OJOKOB), y4aCTBOBaTh B
IUIAHUPOBAaHUM  y4eOHOTO HCCIEAOBaHUsA, CcoOUpaThb YCTaHOBKY U
BBITMIOJIHATh W3MEpPEHUs, Cienysl MPeaio)KEHHOMY IUIaHy, (PUKCHPOBATH
pe3yNbTaThl MOJTYYEHHONM 3aBUCHUMOCTH (DUM3MYECKUX BEJIMYMH B BHUJE
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NPEIJIOKEHHBIX TaOnull U TpaduKOB, AENaTh BBIBOJBI MO pe3yJibTaTaM
UCCIIEIOBAHMS,

e TMPOBOAWTH KOCBEHHBIC HU3MEpEeHHs (PU3NUECKHX BEIUYUH (TJIIOTHOCTD
BEIECTBA )KUJIKOCTU U TBEPIOTO TEja, CHUIJIa TPEHUSI CKOJIbKEHUS, TaBJICHUE
BO3/lyXa, BBITAJIKMBAIONIAS CHJIA, JACHCTByIOIas Ha TMOrPYXEHHOE B
KHUAKOCTh  Teno, Kod(pPHUIMEHT TMOoNe3HOro JAEWCTBUA  MPOCTHIX
MEXaHHU3MOB), CJeays NPEIJIONKEHHOW HHCTPYKLIHU: TMPHU BBIMOIHECHUU
U3MEpPEeHU CcoOUpaTh SKCHEPUMEHTANbHYIO YCTAHOBKY M BBIYUCISTH
3Ha4YE€HHE UCKOMOW BEJIMYUHBI,

e COOJIIOATH MPABUIIA TEXHUKHU 0€30MacCHOCTHU MpHU padboTe ¢ 1abopaTOPHBIM
000pyI0BaHUEM;

e yKa3bIBaTh MPUHIUMBI ACUCTBUS MPHOOPOB M TEXHHUUYECKHX YCTPONCTB:
BECBl, TEPMOMETp, JIWHAMOMETD, COOOIIAIONINECS COCY/bI, OapoMeTp,
phlyar, NOJBUKHBIM U HEMOJABUKHBIN OJIOK, HAKJIIOHHAS TJIOCKOCTB;

e XapakTepH30BaTh MPHUHIMUMBI JEUCTBUS HM3YyYEHHBIX NPUOOPOB U
TEXHUYECKUX YCTPOWCTB C ONOpOM Ha WX oOmHucaHus (B TOM YHUCIE:
MNOJIINITHAKN, YCTPOWCTBO BOAOIPOBOAA, TUIAPABIWYECKUN Ipecc,
MaHOMETp, BBICOTOMEp, NOPIIHEBON HACOC, ApEOMETP), UCTIONb3Ys 3HAHUS
0 CBOICTBaX (PU3MUECKUX SIBJICHUN U HEOOXOAUMbIE (PU3UYECKUE 3aKOHBI U
3aKOHOMEPHOCTH;

e TMPUBOAUTH NpUMEpPbl  (HAXOAUTh HHPOpPMALMIO O  MPHUMEPAX)
IPAKTUYECKOTO HCIOJIb30BaHUSA (PU3MUECKUX 3HAHUUW B TOBCEIHEBHOU
KU3HH 17151 oOecrieueHusi 0€30MacHOCTH Tpu oOpaIrieHuu ¢ mpudbopamu 1
TEXHUUYECKUMHU YCTPONCTBAMH, COXPAHEHHUSI 310POBbs U COOJIIOICHUSI HOPM
IKOJIOTUYECKOTO TTOBEJICHHS B OKPY KaIOIIEH Cpeie;

e OCYIIECTBJIATh OTOOp MCTOYHUKOB HHPopMmanmu B VHTepHeTe B
COOTBETCTBHUH C 3aJaHHBIM IIOUCKOBBIM 3alPOCOM, HA OCHOBE UMEIOIINXCS
3HaHUW M TYTEM CpPAaBHEHUS pA3JIMYHBIX HCTOYHUKOB BBIJCIATH
uHGOpMAIINIO, KOTOpas SBISIETCS MNPOTHBOPEYMBONW WM MOXKET OBITH
HEJIOCTOBEPHOM;

e HCIOJB30BaTh MPH BHIMOJIHEHUH YYEOHBIX 3a/laHUi HAyYHO-TIOMYJISAPHYIO
JAUTEpaTypy (HU3HUECKOTo COAepKaHus, CIIPaBOYHbIE MaTepUabl, pECYpChI
cetu MuTepHer, BiadeTb Npu€MaMH KOHCHEKTHUPOBAaHUS  TEKCTa,
npeoOpa3zoBaHusg UHPOPMALIMU U3 OAHOW 3HAKOBOM CUCTEMBI B JIPYTYIO;

e coO37aBaTh COOCTBEHHBIC KpPAaTKHE MUCHhMEHHBIC M YCTHBIE COOOIIECHUS Ha
OCHOBE 2—3 MCTOYHUKOB MH(pOpMAIK (HU3UIECKOTO CONEPKAHUSA, B TOM
qHclie MyOJINYHO JIeJIaTh KpaTKue COOOIIEHUSI O pe3yJIbTaTax MPOEKTOB WIIH
y4eOHBIX HCCIeIOBAaHUI, IPU 3TOM TPaMOTHO MCIOJB30BaTh M3yUEHHBIN
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NOHATUWMHBIN ammapaT Kypca (U3HKH, COMPOBOXKAATh BBICTYIUICHHE
MPE3CHTAIUEN;

e TIpPHU BBHINIOJHEHUH YYEOHBIX MPOEKTOB M HCCIECIOBAHHUM paclpeneniaTh
00513aHHOCTH B TpPYIIIE B COOTBETCTBUHM C IIOCTaBJICHHBIMM 3aJa4aMH,
CIICIUTHh 3a BBIIIOJIHEHHEM IUIAHA JEWCTBUM, aJCKBAaTHO OLICHUBATH
COOCTBEHHBI  BKJIQJ] B  JEATEIbHOCTb  TPYIIbI, BBICTPAUBATH
KOMMYHUKATHBHOE B3aMOJEHCTBUE, YUUTHIBAsI MHEHHUE OKPYKAIOIIHX.

K koH1y oOyueHus B 8 kiiacce npeIMeTHbIE Pe3yJIbTaThl HA 0a30BOM YPOBHE

JOJKHBI OTpaXkaTh C(OOPMUPOBAHHOCTH Y O0YUaOIIUXCSl YMEHUIA:

e HCIIOJB30BATh MOHATHUA: Macca U pa3Mepbl MOJIEKYJI, TEIJIOBOE JBUKEHUE
aTOMOB U MOJIEKYJI, arPETraTHbIE COCTOSTHUS BEILECTBA, KPUCTAJUIMYECKHUE U
amMopHBIC TeNa, HACBHIIICHHBIH M HEHACBHIIIEHHBI Map, BIAKHOCTh
BO3/lyXa, TEMIIEpAaTypa, BHYTPEHHSS JHEPIUs, TEIUIOBOM JBUTaTElNb,
AJIEMEHTAPHBIN JIEKTPUYECKHUN 3apsill, IEKTPUUECKOE I10JIE, TPOBOJHUKH
U AUDJIEKTPUKH, IOCTOSTHHBIA 3JIEKTPUYECKUI TOK, MATHUTHOE T10JIE;

e pasnuyaTh ABJICHMS (TEIUIOBOE pPACIIMPEHHE W C)KATHE, TeIulonepenaya,
TEIJIOBOE PaBHOBECHE, CMauYMBaHUE, KaWUIIPHBIE SIBICHHUS, UCIIAPEHUE,
KOHJCHCAllUsl, IUJIaBJI€HHUE, KpUCTAIM3alus (OTBEpAEBAaHUE), KHUIICHHE,
Terionepeaaya (TEeTIONpPOBOAHOCTb, KOHBEKIUS, U3JTyYEHHE),
ANEKTPHU3aLUs TeN, B3aUMOJEHCTBUE 3apsA0B, JEHCTBUSA IJIEKTPUUECKOIO
TOKa, KOPOTKO€ 3aMbIKAHWE, B3aUMOJICCTBHE MArHUTOB, JCHCTBUE
MarHUTHOTO IOJISI HA MMPOBOJHUK C TOKOM, 3JIEKTPOMarHUTHAs MHAYKLIKSA)
[0 ONHCAHWID HUX XapaKTEpHBIX CBOMCTB MW HAa OCHOBE OIIBITOB,
JIEMOHCTPUPYIOIINX TaHHOE (PU3NYECKOE SBJICHUE;

e pacmno3HaBaThb IMPOSIBICHUE HW3YYEHHBIX (U3MUECKUX SBICHUU B
OKpYXalollleM MHpEe, B TOM uuciie (U3UYECKUE SIBICHUS B MPUPOJIE:
NIOBEPXHOCTHOE HATSHKEHWE W KanWULIPHBIE SBIEHUS B NPHUPOJE,
KpUCTaulbl B Ipupoie, usiydyeHne ConHia, 3aMmep3aHue BOJOEMOB,
MOpcKue Opu3bl, 00pa3oBaHUE POCHI, TyMaHa, UHEsI, CHETa, AJEKTPUUECKUE
ABJICHUSI B aTMocdepe, dJIEKTPUUYECTBO KUBBIX OPraHU3MOB, MarHUTHOE
noJie 3eMJiiu, Aperd NoarCOB, POJIb MATHUTHOTO MOJIS J1s )KM3HU Ha 3eMJie,
NOJIIPHOE CHUSHHME, NPU 3TOM [EPEBOAUTH IPAKTHYECKYIO 3a/1ady B
y4eOHY10, BBIACIATH CYIIECTBEHHbIE CBOMCTBa (IPHU3HAKU) (PU3NUECKUX
SIBIICHU;

e ONUCHIBATh U3YUYECHHBIE CBOWCTBA TeNl U (PU3UYECKUE SBJICHUSA, UCIIONb3YS
¢duznyeckue BeIMUMHBI (TeMIEpaTypa, BHYTPEHHSS YHEPIHsl, KOJTUIECTBO
TEIUIOTHI, YJEJIbHAs TEIJIOEMKOCTh BEIIECTBA, YJAEJIbHAs TEIUIOTa
IUTaBJICHUS, YJelbHasl TEIJIoTa MapooOpa3oBaHusl, yJeibHas TEIoTa
CropaHusi TOIUIMBA, KOA((UIMEHT TMOJE3HOro JACHCTBUS TEIMIOBOU

[IOKYMEHT MOAMUCAH 3/TEKTPOHHOW NMOAMNUCHIO

MYHULUUNAJIbBHOE ABTOHOMHOE OBLLEOBPA30BATEJ/IbHOE 04.12.25 13:33 (MSK) Ceptudumkar 745C1F8AB713BB20C142855B2108E6C8
YYPEXXAEHME "JINHIBUCTUYECKASl TMMHA3MSA N2 20 UMEHW J1.J1.
BEPXOBLIEBOWM", Tennskosa TaTbsiHa aBnosHa, MpekTop




MalIllUHbl, OTHOCUTEIbHAS BIIA)KHOCTh BO3/1yXa, SJIEKTPUUECKUH 3apsil, Chiia
TOKa, DJEKTPUUECKOE HaNpsKEHUE, COMPOTUBICHUE MPOBOIHUKA,
yAETHHOE COMPOTUBIICHUE BEIIECTBA, pa00Ta U MOIIHOCTD JIEKTPUIECKOTO
TOKa), MpU OMNUCAHWUU TPABWIBHO TPAKTOBATh (U3HUECKUN CMBICI
UCIIOJIb3yEMbIX BEJIMYUH, 0003HAUYCHUS U €TUHUIIBI (DU3UUYECKUX BETUUHH,
HaXOJUTh (DOPMYJIbI, CBS3BIBAIOIINE JAaHHYIO (DU3UYECKYIO BEIUYUHY C
JIPYTUMHU BEJIMYMHAMH, CTPOUTH TpauKyd H3yYCHHBIX 3aBUCHMOCTEH
(bU3UYEeCKUX BEJIUYUH;

e XapaKTEepU30BaTh CBOWCTBa TeJ, (U3MYECKUE SBICHUS M IPOILECCHI,
UCIIOJIb3Ysl OCHOBHBIE TOJIOKEHUS MOJIEKYISIPHO-KUHETUYECKOM TEOpUHU
CTPOCHHS BEIIECTBA, MPUHILUN CYNEPHO3UIMU MOJeHd (Ha KauyeCTBEHHOM
YPOBHE), 3aKOH COXPAaHEHMS 3apsiia, 3aKoH OMa i1l yyacTKa LEenu, 3aKOH
Jxoyna—JIeHua, 3aKk0H COXpaHEHHUs SHEPTUU, IPHU 3TOM J1aBaTh CJIOBECHYIO
(GbOopMyITUPOBKY 3aKOHA U 3alUCHIBATH €M0 MAaTEMATUUYECKOE BHIPAKECHHE,

e OOBACHATH (PU3MUECKUE MPOIECCHl W CBOMCTBAa TEJ, B TOM YHUCJIE U B
KOHTEKCTE CHUTyallMi MPaKTUKOOPHEHTHUPOBAHHOTO XapaKTepa: BBISBIATH
MPUYUHHOCJIEACTBEHHBIC CBSI3U, CTPOUTH OOBSICHEHUE U3 1—2 JIOTHYECKUX
[IaroB ¢ Onopoi Ha 1-2 W3y4eHHBIX CBOWCTBA (PUBMUECKUX SIBICHU,
bu3MYEeCKUX 3aKOHOB WJIM 3aKOHOMEPHOCTEH;

e pemaTh pacy€THbIC 3aJa4u B 2—3 JCUCTBUA, HCIOJb3YS 3aKOHBI M
dbopmyJibl, CBA3BIBAIOIINE (PU3MUECKHME BEIMYMHBI: HAa OCHOBE aHaJIM3a
YCJIOBUSL 3a/lauyd 3aMKChIBaTh KPATKOE YCJIOBHUE, BBISBIATH HEIOCTATOK
JMAHHBIX [JIS  peIIeHHUs 3aJa4yd, BBIOMpATh 3aKOHBI U  (POPMYIIHI,
HEeoOXoauMble JUIsi €€ pelieHUs, MPOBOJAUTh PACUEThl M CPAaBHHUBATh
MOJTy4YE€HHOE 3HaUeHUe (PU3NUECKON BETUUMHBI C U3BECTHBIMU JaHHBIMU;

e pacmo3HaBaTh MpPOOJIEMbl, KOTOPHIE MOXHO PEIIUTh MpU TOMOIIH
(bU3MYEeCKUX METOJOB, HCIOJb3ysl OMHCAHWE HCCIEIOBAHUS, BBIICISATH
MPOBEPSIEMOE  MPEAINOJIOKEHUE, OLEHUBATh MPABWIBHOCTh MOPSIKA
MPOBEJICHUSI UCCIIEIOBaHUs, JI€JaTh BHIBO/IbI;

e TMPOBOJUTH OMNBITHI MO HAOMIOACHUIO (PUBMUECKUX SBJICHUN WM
(bU3UYECKUX CBOMCTB TeJl (KaMUJUISIPHBIC SIBJICHUSI, 3aBUCUMOCTD JIaBJICHUS
BO3MlyXa OT €ro 00bEMa, TeMIepaTypbl, CKOPOCTH TPOIIecCa OCTHIBAHUS U
HarpeBaHusi MpU H3IYUYECHHH OT I[BETa U3JIyyarolled (Morjaomaromei)
MOBEPXHOCTH, CKOPOCTh MCIAPEHHUs BOJBI OT TeMIEpaTypbl KUAKOCTH U
miomaan €€ TMOBEPXHOCTH, »OJEKTpU3allds Tel U B3aUMOJICUCTBHUE
ANEKTPUYECKUX 3apsAJI0B, B3aWMOJICUCTBUE IMIOCTOSIHHBIX MAarHUTOB,
BU3yaJM3allsi MArHUTHBIX T[IOJE€H TOCTOSIHHBIX MAarHUTOB, JEWCTBUS
MarHMTHOTO MOJII Ha MNPOBOJIHUK C TOKOM, CBOMCTBA 3JIEKTPOMArHHTA,
CBOMCTBa 3JEKTPOJABHUIATENsl MOCTOSHHOTO TOKa): (OpMYIUpPOBATH
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MIPOBEPSEMbIC MPEOIOKEHHS, COOUPATh YCTAHOBKY M3 MPEITI0KEHHOTO
000OpyI0BaHUS, OTMMCHIBATH XO]T OTIBITA U (DOPMYJIUPOBATH BBIBOIHI,

e BBINOJIHATH NPSIMbIE U3MEPEHUS TEMIEPATYPbI, OTHOCUTEIHLHOMN BIAXKHOCTH
BO3/yXa, CHJIbI TOKAa, HANPSDKEHUS C KCHOJIB30BAHUEM aHAJIOTOBBIX
npuOOpPOB U JATYMKOB (PU3MYECKUX BEIMYUH, CPABHUBATH PE3YJIbTATHI
U3MEPEHUN ¢ y4ETOM 3aJJaHHON a0COIIOTHON MOTPEIIHOCTH;

e TPOBOJUTH MCCIICIOBAHNE 3aBUCUMOCTH OJHOU (DPM3MUECKONW BEITHMYUHBI OT
JIpPYyrol C UCHOJIb30BAaHUEM TMPSMBIX  M3MEpPEHUN  (3aBUCUMOCTh
CONPOTHUBJIEHUSI MPOBOJHUKA OT €ro JUIMHBI, IUIOIAAX IONEPEYHOTO
CEUYEHUA U YAEIBHOTO COIPOTUBIICHHUS BEIIECTBA MPOBOJHUKA, CUJIbI TOKA,
WIyLIEro 4Yepe3 MNPOBOAHUK, OT HANpPsDKEHHWS HA MOPOBOJHUKE,
WCCIICAOBAHUE IIOCIEAOBATEIBHOIO M IMAPAJUIEIBHOTO  COECIVHEHUU
MPOBOJTHUKOB): TIJIAHUPOBATH HCCIEAOBaHUE, COOMpPATh YCTAHOBKY H
BBHITIOJIHATh W3MEPEHUsI, CJIeNys NPEJIO)KEHHOMY IUIaHy, (DUKCHUPOBATH
pe3yJIbTaThl MOJTYYEHHON 3aBUCUMOCTH B BUJIE Ta0uIl U rpaduKoOB, 1€J1aTh
BBIBOJIBI 110 PE3YyJIbTATAM UCCIICIOBAHUS;

e TMPOBOJUTH KOCBEHHbIC W3MEpEHUs] (UBUYECKUX BEIMYUH (yIeabHas
TEIJIOEMKOCTh  BEIECTBAa, COMPOTUBIEHUE TMPOBOJHMKA, paboTra U
MOIIIHOCTh JJIEKTPUYECKOTO TOKA): IUJIAHUPOBATh M3MEPEHUs, COOUpPATh
AKCIIEPUMEHTAIIBHYIO YCTAHOBKY, CIEAYS MPEAJI0KEHHOW WHCTPYKLIHH, U
BBIYUCIISITh 3HAYEHUE BEJIMUUHBL;

e COOJIIONATH MPABWIIA TEXHUKH 0€30MacHOCTHU MpHU paboTe ¢ 1abopaTOPHBIM
00opy10BaHUEM;

e XapakTEepU30BaTh MPHUHIUIBLI JEHCTBUS W3YyUYECHHBIX MPUOOPOB U
TEXHUYECKUX YCTPOMCTB C OMOPOM HA MX ONUCAHUs (B TOM UKCIIE: CUCTEMA
OTOIUICHUS JJOMOB, TUTPOMETP, MapoBasi TypOrMHA, aMIIepMETP, BOJILTMETP,
CUETUMK DJICKTPUYECKOW DHEPIHH, JIJIEKTPOOCBETUTEIBHBIC TMPUOOPHI,
HarpeBaTelIbHbIC AIIEKTPONIPUOOPHI (mpuMepHI), AIEKTPUUYECKUE
MPEIOXPAHUTEIU, IIEKTPOMATHUT, DJICKTPOIBUTATENIb TOCTOSIHHOTO TOKA),
WCIIOJIB3YsI 3HAHUS O CBOMCTBaX (DU3WUYECKUX SBICHUNU M HEOOXOIUMBbIC
dbuznyecKkre 3aKOHOMEPHOCTH;

e pacmo3HaBaThb NPOCTHIE TEXHUYECKUE YCTPOWCTBA U HU3MEPUTEIbHBIC
pUOOPHI MO CXEMaM M CXEMATHYHBIM PUCYHKaM (KUIKOCTHBIM TEPMOMETD,
TEPMOC, TICUXPOMETpP, TUTPOMETp, ABUTaTEIb BHYTPEHHETO CrOpaHusl,
AIIEKTPOCKOI, PEOCTaT), COCTaBJISITh CXEMBbI DJEKTPUUECKUX ILIEeTel ¢
MOCJIEA0BATEIbHBIM U MapajuIeIbHBIM COCIMHEHUEM 3JIEMEHTOB, pa3anuyas
YCJIOBHBIE 0003HAYEHUS FJIEMEHTOB JIEKTPUUCCKUX TIETICH;

e TMPUBOAUTH TpUMEpPhl (HAXOAUTh HHPOpPMAIMIO O  TPUMEPAX)
MPAKTUYECKOTO MCIOJIHb30BaHUSI (PU3MUECKUX 3HAHUW B IOBCEIHEBHOMU
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KU3HU 1)1 obecrieyeHusi 0€30MacHOCTU MpH OOpalieHnu ¢ nmpudopaMu u
TEXHUYECKUMHU yCTPOMCTBAMU, COXPAHEHHUS 3J0POBbS U COOIIOACHUS] HOPM
HKOJIOTUYECKOTO TIOBEICHHSI B OKPYXKAIOLIEH Cpelie;

e OCYHIECTBJIAITb MOMCK HHpOpMauu (U3NYECKOTO COJACPKAHUS B
WHTepHeTe, Ha OCHOBE HMEIOLIUXCS 3HAHUW M NYTEM CpaBHEHUS
JIOTIOJTHUTEIBHBIX HCTOUHUKOB BBIICIATH HH(DOPMALIHIO, KOTOpAs SIBISIETCS
IPOTUBOPEYUBOMN MM MOXKET OBITh HETOCTOBEPHOM;

e HCIOJIb30BaTh NP BBINOJIHEHUH YUYEOHBIX 3a/laHUN HAyYHO-TOIYJIIPHYIO
JUTEpaTypy (PU3HUECKOT0 COAEpKaHUs, CIIPABOYHbIE MaTEpUaIbl, pECYPCHI
cetu MHTepHeT, BiIaAeTb NpUEMAMHM KOHCHEKTHUPOBAaHUS TEKCTA,
npeobpazoBanusi HHGOPMAIIUU U3 OJJHONM 3HAKOBOW CUCTEMBI B IPYTYIO;

e co37aBaThb COOCTBEHHBIC NMHCHMEHHBIE U KPATKHUE YCTHBIE COOOIICHMS,
o0o0mias MHGpOPMALKMIO U3 HECKOJIbKUX HCTOYHUKOB (PU3HMUECKOTO
COJEpKaHusl, B TOM YKCJIe IMyOJINYHO NPEACTABIATh PE3YJIbTaThl IPOSKTHON
WM UCCIIEA0BATENIbCKOM AESTENBHOCTH, IPU 3TOM I'PAMOTHO UCIOJIb30BATh
W3YYEHHBI MOHSATUHHBIN ammapaT Kypca (U3MKH, CONPOBOXKAATH
BBICTYIUIEHUE NTPE3EHTALINEH;

e IIPU BBIIOJHEHUU YYEOHBIX IPOEKTOB U HCCIEIOBAaHUM (PU3NUECKUX
IPOLIECCOB paclpeiesaTh OOS3aHHOCTH B TpYyNIE B COOTBETCTBUHU C
MOCTABJICHHBIMU 33/1a4aMH, CJIEIUTH 3@ BBINOJHEHUEM IUIaHa JIEUCTBUM U
KOPPEKTUPOBATh €ro, aJ€KBAaTHO OLIEHUBaTh COOCTBEHHBIH BKJIAJ B
NEeATEIbHOCTh TPYMIIBI, BEICTPAMBATh KOMMYHUKATUBHOE B3aMOJICICTBUE,
IPOSIBIISSE TOTOBHOCTH pa3peniaTb KOH(PIUKTHI.

K koHIily oOyuenus B 9 kjiacce npeIMeTHbIE pe3yJIbTaThl HA 0a30BOM YPOBHE

JOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHU:

e HCIMOJBb30BAaTh TMOHATHS: CHUCTEMA OTCU€Ta, MarepuajgbHas TOYKa,
TPAEKTOPHs, OTHOCUTEIBHOCTh MEXaHWYECKOTO ABMXKEHHUS, Nedopmanus
(ympyrasi, miacTHYecKas), TpPEHHE, LEHTPOCTPEMUTEIIBHOE YCKOPEHHE,
HEBECOMOCTh M MEPErpy3KH, UEHTP TSHKECTH, aOCOJIIOTHO TBEPIOE TEJO,
LHEHTpP TSHKECTH TBEPJOTO TENa, pAaBHOBECUE, MEXaHUYECKUE KOJIEOAHUS U
BOJIHBI, 3BYK, HH()PA3BYK U YJIbTPA3BYK, 3JIEKTPOMATrHUTHBIE BOJIHBI, IIKaIa
AJIGKTPOMAarHUTHBIX BOJIH, CBET, OJM30PYKOCTh U J1adbHO30PKOCTb,
CHEKTpPbI UCIYCKaHUs U MOTJOLICHUs, anb(da, OeTa- U ramMmma-u3Iy4eHus,
W30TOIIBI, SIICPHAS] DHEPTETHKA;

e pasnuyaTh SIBJICHUS (PAaBHOMEPHOE W HEPABHOMEPHOE NPSIMOJIMHEWHOE
JBUKEHHE, PaBHOYCKOPEHHOE TMPSMOJIMHEHHOE [BHXEHHE, CBOOOIHOE
NaJICHUE TEJI, PABHOMEPHOE JIBUJKEHUE 10 OKPY’KHOCTH, B3aUMOJEHCTBHE
TeJ, pEaKTUBHOE ABI)KEHUE, KojeOaTelbHOE IBMKEHHE (3aTyXarollue U
BBIHY’KJIEHHbIE KOJI€OaHUsI), PE30HAHC, BOJHOBOE JABUKEHHUE, OTPaKEHHUE
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3BYKa, NPSIMOJIMHEMHOE pacIpOCTPAaHEHUE, OTPAKEHHWE M NPETIOMIICHHE
CBETa, MOJIHOE BHYTPEHHEE OTPAKEHUE CBETA, Pa3lIOKEHHE OEJIOT0 CBETa B
CHEKTp M CJOKEHUE CHEKTpPaJbHBIX LIBETOB, JUCHEPCHS CBETAa,
€CTECTBEHHAsl PAJUOAKTHBHOCTh, BOSHUKHOBEHUE JMHEWYATOTO CIIEKTpa
U3ITyYEHHMsI) TI0 OMMCAHUIO UX XapaKTEPHBIX CBOMCTB MU HA OCHOBE OIIBITOB,
JIEMOHCTPHUPYIOIINX JaHHOE (PU3UUECKOE SBICHHE,

e pacmo3HaBaTh MPOSIBICHHE M3YyYEHHBIX (U3HUECKUX SBICHUN B
OKpy»XaroleM Mupe (B TOM 4Yucie (PU3UYECKHE SIBICHHUS B MPUPOJIE:
MIPUJIUBBI U OTJIUBBI, IBUKEHNE TUIaHET COJIHEUHOW CUCTEMBI, PEAKTUBHOE
JIBH)KCHUE JKUBBIX OPraHW3MOB, BOCIPHUITHUE 3BYKOB IKHUBOTHBIMH,
3eMJIETPSICEHUE, CEHUCMUYECKHE BOJHBI, I[yHAMH, 3XO0, LBETa TeJ,
ONTUYECKUE SIBICHUA B MPHUPOJAE, OMOIOTHUECKOe AEUCTBHUE BUIMMOTO,
yJIbTPapUOJIETOBOIO U PEHTICHOBCKOIO M3JIy4€HHUH, €CTECTBEHHBIN
paZMOaKTUBHBIN (OH, KOCMHYECKHE JyYd, PaJUOaKTHUBHOE H3Iy4YCHHUE
NPUPOAHBIX MHUHEPANOB, JEWCTBHE PAJAMOAKTUBHBIX W3IyYEHUA Ha
OpraHu3M 4eJIOBeKa), MpPH ATOM MEPEBOAMUTH IMPAKTUYECKYIO 3aJlayy B
y4eOHYI0, BBIJEIATh CYIIECTBEHHBIE CBOMCTBa (MpuU3HAKU) (HU3UUYECKUX
SIBIICHUM;

e ONMCHIBATh U3yUYEHHBIE CBOMCTBA TeNl U (PU3NYECKUE SIBJICHMS, UCIIOJIb3YS
(¢u3nuecKkue BeIWYUHBI (CpEeIHSAs W MIHOBEHHAas CKOPOCTh Tejla Ipu
HEpPaBHOMEPHOM JIBMOKCHUH, YCKOPEHHE, MEPEMEIIECHUE, MyTbh, YIJIOBAas
CKOPOCTb, CHJIa TPEHUS, CWa YNPYTOCTH, CUJIa TSKECTH, YCKOPEHHE
CBOOOJHOTO TMAJCHMs, BEC Tejla, HUMIYJbC Tela, HMIIYJIbC CHJIBL,
MeXaHu4yeckas paboTa M MOIIHOCTb, IOTEHUHUAIbHAs HHEPIrus Tena,
MOJHITOrO0 HaJl MOBEPXHOCTHIO 3€MJIM, MOTEHIMAIbHAS DHEPTUsl CKATOU
NPY>KUHBI, KHHETUYECKAsl SHEPT U, TOJIHASI MEXaHUYECKasi SHEPTHUsL, IEPUOJ
U 4YacToTa KosieOaHuM, JJIMHA BOJHBI, TPOMKOCTh 3ByKa U BBICOTA TOHA,
CKOPOCTb CBETa, IIOKa3aTeidb MPEJIOMJICHUS Cpefbl), MpPU OMNHUCAHUU
NPaBUJIBHO TPAaKTOBaTh (PU3MUECKUI CMBICT HCMOJIb3YEMbIX BEJIUYMH,
0003HAaYEHUsI U EIUHULBI (PU3MYECKUX BEIUYHMH, HAXOIUTh (OPMYJIbI,
CBSA3BIBAIOLIUE JAHHYIO (PU3NYECKYIO BETUYHMHY C APYTMMH BEITUYHMHAMM,
CTPOUTbH rpaPUKN U3yUEHHBIX 3aBUCUMOCTEN (PU3MUECKUX BEJINYMH;

e XapakTepH30BaTh CBOICTBa Tels, (PU3MUECKHe SBICHUS U MPOLECCHI,
UCIIOJIb3Ysl 3aKOH COXPAHEHUs HHEPruu, 3aKOH BCEMHUPHOIO TATOTEHMS,
OPUHIMI CYNEpPHO3ULMA CHJI, TPUHIMI OTHOCUTEIbHOCTH [ anuies,
3aKkOHbl HbIOTOHA, 3aKOH COXpAaHEHUs HMMITYJIbCA, 3aKOHBI OTPAXEHUS U
IIPEJIOMJIEHUS CBETA, 3aKOHBI COXPAHEHMS 3apsAI0BOTO U MAaCCOBOT'0 YUCEN
OpU SJAEPHBIX PEAKIMIX, MPU 3TOM J1aBaTh CIOBECHYIO (POPMYIUPOBKY
3aKOHA U 3aIUCBHIBAaTh €r0 MAaTEMAaTUYECKOE BhIPAKEHUE;
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e OOBACHATH (PU3MUYECKHE MPOLECChl U CBOMCTBA TEN, B TOM YHCIE U B
KOHTEKCTE CHUTYyaIMil MPaKTUKOOPUEHTHPOBAHHOTO XapaKTepa: BBISABIATH
MPUYUHHO-CJIEICTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHHE U3 2—3 JIOTUYECKUX
[IaroB C OMOpOM Ha 2-3 M3YyYEHHBIX CBOMCTBA (PM3MUYECKUX SIBJICHUI,
(u3NYECKUX 3aKOHOB MJIM 3aKOHOMEPHOCTEH;

e pewniaTh pacU€THBIE 3a/1a4 (OUPAKOUIUECS HAa CUCTEMY U3 2—3 ypaBHEHMIA),
UCIIOJNB3YS 3aKOHBI U ()OPMYJIbI, CBSI3bIBAIOIINE (DU3MUECKHUE BEIMYMHBI: HA
OCHOBE aHaJIM3a YCJIOBMS 3ajaui 3allMChIBaTh KPATKOE YCIOBHE, BBISBIATh
HEJOCTAIONINE WM W30BITOYHBIE IaHHBIE, BEIOUPATh 3aKOHBI U (POPMYJIBI,
HEOOXOJUMBbIE ISl PEIIECHUs, MPOBOAUTH pPAcU€Thl M  OLICHUBATH
PEATMCTUYHOCTD MOTYYCHHOTO 3HAYCHHS (PU3NUECKON BETUYHHBI,

e pacmo3HaBaTh MPOOJEMBI, KOTOPbIE MOXKHO pPEIIUTh TMPH MOMOIIU
($u3NYECKUX METO/IOB, MCIONb3Yysl OMHCAHUE HCCIEJOBAHMS, BBIIEIATH
IPOBEPSIEMOE  TPEANOJIOKEHUE, OLICHUBATh NPABWIBHOCTh IOpSAIKA
NPOBEJCHUS  HMCCIEAOBAHUSA, JeNaTh BBIBOJABI, HHTEPIPETUPOBATH
pe3yNbTaThl HAOMIOACHUHN U OIBITOB;

e TMPOBOAWTH OMBITHI TO HAOMIOACHUIO (U3MYECKUX SBICHUNA WU
¢u3nyecKkux CBOWCTB Ten (M3ydeHHE BTOporo 3akoHa HbroToHa, 3akoHa
COXPAaHEHUSl HHEPrUM, 3aBUCUMOCTh NEpHUOAa KOJeOaHUN NpPYKUHHOTO
MasiTHUKa OT MAacChl Tpy3a M KECTKOCTU MPYKUHBI U HE3aBUCUMOCTH OT
aMIUTATYAbl MAJIBIX KOJEOaHUM, MPSIMOJIMHEITHOE PaCIIPOCTPAHEHUE CBETA,
pasiokeHue Oenoro cBeTa B CIEKTP, U3yUYEHUE CBOMCTB M300pa’KEHUS B
IUIOCKOM 3€pKajie U CBOMCTB H300pa)keHHsl IMpeaMera B coOuparomien
JUH3€e, HAOMIOJEHUE CIUIOIIHBIX W JMHEMYaThIX CHEKTPOB H3IIyUYECHHUS):
CaMOCTOATENIbHO cOOMpaTh YCTaHOBKY M3 H30BITOYHOrO Habopa
000pyIOBaHUs, OMMCHIBATH X0/l OTBITA U €r0 Pe3yIbTaThl, POPMYIUPOBATH
BBIBO/IbI;

e IPOBOAMUTH MPU HEOOXOAMMOCTH CEPHUIO MPSIMBIX W3MEpPEHUH, onpeaenss
CpellHee 3HAYeHUEe U3MepsaeMOl BeIMYUHBI ((POKYCHOE pacCTOsSHUE
coOuparomel JuH3bl), OOOCHOBBIBaTH BBIOOp crocoba HU3MepeHus
(M3MepUTEILHOTO PUOOPa);

e IMPOBOAMUTH HCCIEAOBAHHWE 3aBUCUMOCTEH (U3MUECKUX BEIMYUH C
UCIIOJIb30BaHUEM MPSAMBIX U3MEPEHUH (3aBUCUMOCTD IIyTH OT BPEMEHHU IpU
PaBHOYCKOPEHHOM JABW)XKCHHHM 0€3 HavyalbHOW CKOpPOCTH, TMEepHoAa
KOJIe0aHUN MaTeMaTHYeCKOrO0 MasTHUKA OT IJIMHBI HHUTH, 3aBUCUMOCTHU
yria OTpakeHHUsl CBETa OT yrIjla MaJeHUs W yria MpeIoMJICHUs OT YIJa
NajicHus): IUIAHUPOBATh HCCJIEIOBAaHUE, CAMOCTOSITENIbHO COOMpPATh
YCTaHOBKY, (PUKCHpOBaTh pe3ysbTaThl IMOJYYEHHOW 3aBUCHMOCTHU
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¢uznyecKkux BEIMYMH B BUAE TaONMUI U rpaduKOB, NIejaTh BBIBOJBI IO
pe3ylibTaTaM HCCIEA0BAHNUS;

e TMPOBOAWTH KOCBEHHBIE H3MEpeHUs (U3NYECKUX BEIWYUH (CpemHsis
CKOPOCTb ¥ YCKOPEHUE TeJla MPU PaBHOYCKOPEHHOM JIBHXKEHHUH, YCKOPEHUE
CBOOOJHOTO MaJieHUsl, XKECTKOCTh TPYXKUHBI, KOIDPUIMEHT TpeHus
CKOJIbXKEHUS, MEXaHH4eckass paboTa M MOIIHOCTb, YacTOTa M TEPHOJ
KOJIe0aHUN MAaTeMaTHYeCKOro W TPYKMHHOTO MAasTHHUKOB, ONTHYECKas
cwia coOuparomeid JHMH3bI, pPaJAHOAKTHUBHBIN (OH): TUTAHMPOBATH
U3MEpPEHHUsI, COOMpPATh SKCIEPUMEHTAIBHYIO YCTAaHOBKY U BBINOJIHATH
U3MEpPEHUs, CIeysl MPEJIOKEHHON WHCTPYKIMH, BBIUYUCISATH 3HAUYCHHE
BEJIMUMHBI U aHAJTM3UPOBATH MOJyUYEHHBIE PE3yIbTaThl C YIETOM 3aJaHHOU
IIOTPEIIHOCTH U3MEPEHNN;

e coOxrofaTh NpaBuia TEXHUKU 0€30MacCHOCTH IpU padboTe ¢ 1abopaTOPHBIM
o0opy1I0BaHUEM;

e pa3nMuaTh OCHOBHBIC TPU3HAKH W3YYCHHBIX (DU3HMUECKUX MOJICIICH:
MaTepuajgbHas TOuYKa, abCONIOTHO TBEPIOE TENO, TOYCUHBIM HCTOYHUK
CBETa, JIy4, TOHKasl JIMH3a, TUTAaHETapHasi MOJIeTIb aTOMa, HYKJIOHHAs! MOJIEITh
aTOMHOTO s111pa;

e XapakTepU30BaThb MPUHIMNBI JECUCTBUS HM3YyUYEHHBIX NPUOOPOB U
TEXHUUYECKUX YCTPOWCTB C ONOpOM Ha WX oOmucaHus (B TOM YHUCIE:
CIHUIOMETP, MOATYUKH TIOJOKEHUS, PACCTOSHUS U YCKOPEHHS, paKera,
9XOJIOT, OYKH, MEepHucKol, ¢oToannapar, ONTHYECKHE CBETOBOJIBI,
CHEKTPOCKON, JO3UMETp, Kamepa BuibcoHa), HCHOIB3ys 3HaHUA O
CBOMCTBaX (PU3WYECKUX SBICHUHW MW  HEOOXOoauMble (u3nyeckue
3aKOHOMEPHOCTH;

e HCIOJB30BaTh CXEMBI M CXEMATHYHbIE PUCYHKH M3yUYEHHBIX TEXHUYECKIX
YCTPOMCTB, U3MEPUTEIBHBIX IPUOOPOB U TEXHOIOTMUECKUX MTPOLIECCOB MPHU
pelieHnrn  y4eOHO-NPAaKTUYECKUX 3aJad, ONTHYECKHE CXEMbl JUIs
MOCTPOEHUS U300PAKEHU B INIOCKOM 3€pKajie U COOMpAaroLIel JIMH3E;

e TMPUBOAUTH MpUMEpPbl (HAXOAUTh HHPOpPMALMIO O  MPHUMEPaAX)
MPAKTHUECKOTO HCIMOJB30BaHUsA (PU3MYECKHX 3HAHWW B TOBCEIHEBHOU
KU3HH 7151 obecrieueHusi 0€30MacHOCTH Tpu oOpaIrieHuu ¢ mpudbopamu 1
TEXHUYECKUMHU YCTPOHUCTBAMH, COXPAHEHHUSI 310POBbS U COOJIIOICHUSI HOPM
IKOJIOTUYECKOTO TTOBEJCHUS B OKPY KAIOIIEH Cpeie;

e OCYHIICCTBIIATh TMOWCK WHPOpMAIuu (GU3MYECKOTO COJACpKAHUS B
HuTepHeTe, caMOCTOATENBHO (OPMYIHUPYsI MOMCKOBBINA 3allpoc, HAXOAUTh
NyTU ONpeesIeHUs] JOCTOBEPHOCTH MOJIYYEHHON MHQOpMAIK Ha OCHOBE
UMEIOLINXCS 3HAHUN U IOTIOJTHUTENbHBIX UICTOYHHUKOB,
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e HCIOJB30BaTh MPH BBHIMOJIHEHUH YYEOHBIX 3alaHUil HAYyYHO-TOMYJISAPHYIO
JAUTEepaTypy (HPU3HUECKOTO COACpKaHUs, CIIPABOYHBIE MaTepUabl, PECYPCHI
cetu VHTepHeT, BiaAeTb MNpPUEMAMHU KOHCIEKTUPOBAHMS  TEKCTa,
npeoOpa3zoBaHus UHPOPMALIMU U3 OJHON 3HAKOBOM CUCTEMBI B JIPYTYIO;

e CO3/1aBaThb COOCTBEHHbBIC MHUCHMEHHBIE U YCTHBIE COOOIICHHS Ha OCHOBE
uHGOpMAIlMM U3 HECKOJBKUX HCTOYHUKOB (DHU3HUECKOTO COACpIKAHMS,
myOJIMYHO MPEACTABIATh PE3yIbTaThl IPOSKTHOM HIIM UCCIIEI0BATEIbCKON
JNEATEIBHOCTH, TIPU O3TOM TIPAaMOTHO  HCIOJIb30BaThb  W3YYCHHBIN
NOHATUUHBIM anmapar u3ydyaeMoro pasaena (U3UKH U COMPOBOXKAATH
BBICTYIUICHHE TMpe3eHTalel ¢ y4€ToM OCOOEHHOCTEW ayauTOpuu
CBEPCTHHUKOB.
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TEMATHYECKOE IINTAHUPOBAHUE
7 KIIACC

KounyecTBO 4acoB DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (undposbie)
Konrpoabnsie IIpakTHyeckue
n/n NporpamMmbl Bcero oOpa3oBaTejibHbIE
padoThI padoThI
pecypchl
Pa3zpnen 1. ®usuka u e€ poJib B NO3HAHNH OKPY:KAI0LIEro Mupa
bubnunoreka LIOK
1.1 dusmka - Hayka o0 IPUPOIE 2
Y PHpOA https://m.edsoo.ru/7f416194
bub6 K
1.2 dusnyeckue BETUINHEI 2 1 nosmorexa O
https://m.edsoo.ru/7f416194
1.3 EcrecTBeHHOHAYYHBIA METOT ITO3HAHUS 2 1 bubnmorexa [IOK
’ Y A https://m.edsoo.ru/7f416194
Hroro no pazneny 6
Paznen 2. [lepBonauyanbHble CBeleHUS O CTPOEHHMH BellecTBa
bu6nmorexa LIOK
2.1 CTtpoenue BelecTsa 1
TPOCHHE BelllecTs https://m.edsoo.ru/7f416194
27 JIBr>KeHMEe U B3aMMOJICHCTBHE YaCTHI] ) | bubnunorexa LIOK
) BEILIECTBA https://m.edsoo.ru/7f416194
bubnunoreka LIOK
2.3 ArperatHbele COCTOSTHHS BEILIECTBA 3 1
p B https://m.edsoo.ru/7f416194
Hroro no pazneny 6
Pa3nen 3. /IBu:xeHue u B3aumMo/ieiicTBUE TeJl
b K
3.1 MexaHudueckoe IBUKECHUE 3 nbmmorexa IO

https://m.edsoo.ru/7f416194

[IOKYMEHT NMOAMWCAH 3/IEKTPOHHOW NMOAMMCHIO

MYHULUUNAJIbBHOE ABTOHOMHOE OBLLLEEOGPA3OBATEJIbHOE
YYPEXXAEHMUE "JINMHIBUCTUYECKASA TMIMHA3MUSA N2 20 UMEHW J1.)1.
BEPXOBLIEBOWN", Tennskosa TaTbsHa MaBnoBHa, AnpekTop

04.12.25 13:33 (MSK)

Ceptudukar 745C1F8AB713BB20C142855B2108E6C8




| bubnunoreka LIOK
3.2 nu 4 1
HEPLIMA, Maccd, [IIoTHOCTH https://m.edsoo.ru/7f416194
bu6nmorexa [IOK
33 Cuna. B 16 1 2
fa. BUARL CHIL https://m.edsoo.ru/7f416194
Hroro no pazneny 23
Pasnen 4. /laBjieHue TBEPABIX TeJl, AKUIAKOCTEH M ra30B
41 Jasnenue. llepenaya naBneHust TBEpABIMU 3 bubmmoreka [JOK
' TelaMH, JKUAKOCTSIMHU 1 Ta3aMH https://m.edsoo.ru/7f416194
bubnunoreka LIOK
4.2 Alaperine suaKoCTH > https:/m.edsoo.ru/7£416194
bubnunoreka LIOK
43 A 6
TMoChepHoe AaBieHie https://m.edsoo.ru/7f416194
44 JlelicTBuE ®KUIKOCTH U T'a3a Ha MOrPYyKEHHOE 7 1 3 bubmuoreka [IOK
' B HUX TEJO https://m.edsoo.ru/7f416194
Hroro no pazneny 21
Pasnea 5. PaGora n MOIIHOCTB. JHEprus
bu6mmoteka IIOK
5.1 P 3 1
aboTa 1 MOIHOCTH https://m.edsoo.ru/71f416194
but6mmorekxa [IOK
2 I1 1
> POCTBIC MEXAHHIMET > https://m.edsoo.ru/7f416194
bubnunoreka LIOK
. M 4 1
>3 CXaHIecKad SHeprid https://m.edsoo.ru/7f416194
Hroro no pasueny 12
OBHIEE KOJIMYECTBO HACOB I10 ITPOI'PAMME 68 3 12
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8 KUIACC

KounyecTBO 4acoB JJIeKTPOHHbIE
HanmMeHoBaHMe pa3/ie/ioB U TeM undpoBbie
Ne i/mn P Konrpoubusie IIpakTHueckue (mpp )
NMPorpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypchbl
Pazgea 1. TermioBble iBJICHUSA
1.1 CTpoeHue U CBOMCTBA BEIIECTBA 7 bubmorexa LHOK
) P - https://m.edsoo.ru/7f4181ce
bu6mmoreka [IOK
1.2 T 21 2 5
CIIOBBIE MPOHECCH https://m.edsoo.ru/7f4181ce
Hroro no pazneny 28
Pa3nen 2. DiiekTpuyeckne 1 MATHUTHBIE SIBJICHUSI
21 DJNIEKTpUYECKHE 3apsiibl. 3apsSKEHHBIE Tella 9 1 1 bubnuotexa [JOK
' U UX B3aUMOJICUCTBUE https://m.edsoo.ru/7f4181ce
bu6mmorexa [IOK
2.2 I1 i 7 21 1
OCTOSIHHBIN 3JIEKTPUUYECKUIN TOK 7 hitps-//m.cdsoo.ru/7f4 181 ce
bu6mmorexa [IOK
2.3 M 6 1
ATAHTHRIC ABJCHIA https://m.edsoo.ru/7f4181ce
bubmuorexa [JOK
2.4 C) 4
FICKTPOMATHHTHAN HHAY KA https://m.edsoo.ru/7f4181ce
Hroro no pazneny 40
OBUIIEE KOJIMYECTBO YACOB I10 I[TPOT'PAMME 68 4 14
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9 KUIIACC

KounyecTBO 4acoB JJIeKTPOHHbIE
HanmMmeHoBaHHe pa3aesioB H TeEM nudpoBLIe
Ne i/mn P Konrpoubusie IIpakTHueckue (mpp )
MPOrpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypcbl
Pa3zgen 1. Mexann4yeckue siBJICHUSA
11 MexaHUYeCKOE ABHKCHUE U CIIOCOOBI €ro 5 1 bu6mmoreka [IOK
' OIUCAHUS https://m.edsoo.ru/7f41a4a6
bu6 K
1.2 BsaumoneiictBue Ten 10 1 2 nosmorexa O
https://m.edsoo.ru/7f41a4a6
b K
1.3 3aKOHBI COXpaHEHUs 5 1 2 nomorexa 110
https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 20
Paznea 2. Mexannueckue Ko0J1e0aHUS H BOJTHEI
bu6mmorexa [IOK
2.1 Mexannueckue KoieOaHus 3
https://m.edsoo.ru/7f41a4a6
bu6mmorexa [IOK
2.2 MexaHuueckne BOJIHEL 3BYK 4 2
Y https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 7
Pa3zpnen 3. DiieKTpOMArHUTHOE 10JI€ U 3JIEKTPOMATHUTHBIE BOJHBI
31 DNEeKTpOMarHuTHOE MOJIE U 6 ] ) bubnnorexka [JOK
' 3JIEKTPOMATrHUTHBIE BOJIHBI https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 6
Pa3nea 4. CBeToBbI€ IBJICHUS

[IOKYMEHT NMOAMWCAH 3/IEKTPOHHOW NMOAMMCHIO

MYHULUUNAJIbBHOE ABTOHOMHOE OBLLLEEOGPA3OBATEJIbHOE 04.12.25 13:33 (MSK) CepTudukat 745C1F8AB713BB20C142855B2108E6C8
YYPEXXAEHMUE "JINMHIBUCTUYECKASA TMIMHA3MUSA N2 20 UMEHW J1.)1.
BEPXOBLIEBOWN", Tennskosa TaTbsHa MaBnoBHa, AnpekTop




4.1 3aKOHEI pacIIpoOCTPAHEHHUS CBETA 5 2 bubmmorexa LOK
’ paclipoctp https://m.edsoo.ru/7f41a4a6
bu6mmoreka [IOK
4.2 JI 0 6 3
H3BL 1 OIITIHCCKHC IPHOOPET https://m.edsoo.ru/7f41a4a6
bu6mmoreka [IOK
4.3 P 0 3 2
A3JI0MCHUC DEJIOTO CBETA B CIICKTP https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 14

Pasznen 5. KBanToBble iBJIeHUA

5.1 Hcnyckanue u norjonieHue ¢cBETa aTOMOM 4 1 bubnmorexa [IOK
’ Y m https://m.edsoo.ru/7f41a4a6
bubmuorexa [JOK
5.2 C 6 1
TPOCHHE ATOMHOTO A/1pa https://m.edsoo.ru/7f41a4a6
bu6mmorexa [IOK
5.3 A 5 1 1
JICPHBIC PCAKIIMH https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 15

Pasnea 6. [loBTopuTebH0-0000IaI0IM I MOYJIb

6.1 [ToBTOpeHue n 00001IIEHNHE COACPIKAHUS 6 ) bu6nmoreka [JOK
' Kypca ¢pusmku 3a 7-9 kiacc https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 6
OBILIEE KOJIMYECTBO YACOB I10 I[TPOT'PAMME 68 4 21
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IHOYPOYHOE IINTAHUPOBAHHUE

7 KUIIACC
Ne Koan4gecTBO 4acoB
Tema ypoka
n/n Bcero
1 ®u3uka — Hayka 0 Ipupoae. SABiIeHUS IPUPOIBL. 1
®dusnyeckue ABICHUs
) MexaHnyeckue, TEIIoBbIe, dJIEKTPUIECKNE, MATHUTHBIE, |
CBETOBBIE, 3BYKOBBIE SIBJICHUS
3 duznyeckue BEIINYUHBI U UX U3MEPEHHE 1
4 VYpok-uccnenosanue "M3mepenue teMieparypbl Ipyu OMOLIU |
KUJKOCTHOTO TEPMOMETpA U JaTuMKa TeMIieparypbl"”
Kak ¢u3uka u npyrue ecrecTBeHHbIC HAYKH U3Y4atOT
5 npupony. EcrecTBeHHOHay4HBII MeTOA NTo3HaHusA. Onucanue 1
(bu3nUecKuX SIBJICHHUH ¢ IOMOLIbIO MOAETEH
Ypok-uccnenosanue "[IpoBepka runoresbl: 1aabHOCTh
6 noJéra mapukKa, MyIeHHOr0 FTOPU30HTANIbHO, TEM O0JIblIe, 1
4yeM OoJibliie BbICOTA IycKa'
. Crpoenue BeniectBa. ONbITHI, TOKA3bIBAIOLIUE TUCKPETHOE |
CTPOEHHE BELECTBA
8 JIBM>KE€HHE YaCTHII BEILIECTBA 1
9 VYpok-uccnenoBanue « ONbITHI 0 HAOIIOJEHUIO TETIJIOBOTO I
pacIIupeHust ra30B»
10 ArperaTHble COCTOSIHHSI BELLIECTBA 1
1 KonrtponsHas padora no remam: "®Ou3ndeckre BETUUUHbI U 1
ux u3mepenue", "ArperaTHele COCTOSIHUS BellecTna'
1 Mexanundeckoe JBHKeHUE. PaBHOMEpHOE M HEpaBHOMEPHOE )
JIBUKEHHE
13 Cxopoctb. Enununel ckopoctu 1
14 Pacuer nmyTH ¥ BpeMEHU IBUKCHUSA 1
15 WNuepuus. 3akoH uHepuyy. B3anmonencTere Ter Kak |
MPUYMHA U3MEHEHUS] CKOPOCTHU JABUKEHUS TEI
16 [TnoTHOCTH BemecTBa. Pacuer macchl 1 00beMa Tela Mo ero |
IUIOTHOCTHU
17 JlaGopaTtopHnast pabota «OrnpeaeseHne MmI0oTHOCTA TBEPIOTO |
TEna»
18 Pemenne 3amau nmo treme "IlmorHOCTE BerecTBa" 1
JIOKYMEHT MOAMUCAH SNEKTPOHHOI NMOAMMUCHIO
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Cuna Kak XxapakTepucThKa B3aumoaeicTus tei. Cuina

19 1
yrpyroctu. 3akoH ['yka

20 JlaboparopHas padota «3yueHne 3aBUCUMOCTH pacTsLKEHUS )
(medopmaniun) mpy>KUHBI OT TPUITOKEHHOU CHITBD)

21 SBnenue Tarotenus. Cuia TSKECTH 1

2 CBsi3b MEX]1y CHJION TSDKECTH U Maccoil Tena. Bec Tena. )
Pemenue 3anau no treme "Cuna tsxectn"

” Cuita TsbkecTu Ha Apyrux mianerax. Gusundeckue 1
XapaKTEPUCTUKHU TIJIAHET

24 N3mepenune cui. JJunamomerp 1

25 Bec tena. HeBecomocTh 1

2% CrnosxeHue AByX CUJI, HAIIPABJICHHBIX MO OAHON MPSAMON. 1
PaBHoOpelcTBYIOIIAS CHIT

27 Pemenue 3amau no reme "PaBHonelicTByromas cui'” 1

)3 Pemenue 3ampau no Temam: «Bec Tenay, «['paduyeckoe |

n3zo0paxenue cuim», «Cuibl», «PaBHOJEHCTBYIOIAS CHID»
KonrtponbHas padora no remMam: «MexaHHUECKOE JIBHKEHUEY,

29 «Macca, mIoTHOCTHY, «Bec Tenay, «I'paduueckoe 1
n300pakeHue CHn», « CHITBI)

TpeHune CKONbXEHUS U TPEHUE TOKOA. TpeHrne B IpUpoie U

30 1
TEXHUKE
JlaGopaTtopHas pabota «M3yueHue 3aBUCUMOCTH CUJIbI TPEHUS

31 CKOJIBXKEHUS OT CWJIBI IABJICHUS U XapaKTepa 1
COIPHUKACAIOLIUXCSI TOBEPXHOCTEW»

32 Pemenue 3anau Ha onpeeneHne paBHOAEHCTBYIOIIEN CHIIBI 1

33 JaBnenue. CriocoObl yMEHbBIIIEHUS U YBETUUYECHUS JaBICHUS 1

14 JlaBneHue rasa. 3aBUCUMOCTb JIaBJI€HUS Ta3a 0T 00bEMa, I
TEMIIEPATYPbI

15 [Tepenaua naBneHust TBEPABIMU TEJIAMH, KUIKOCTSIMU U 1
razamu. 3akoH [lackans

36 JlaBieHue B KHUIKOCTHU U rase, BbI3BaHHOE JIEHCTBUEM CUJIBI |
TSOKECTH

37 Pemenue 3anau no teme «JlaBiieHue B )KUIKOCTH U rase. |
3akoH Ilackams»

38 CooOmaromuecs cocysl 1

39 I'mapaBamyeckuit mpecc 1

40 ManomMmertpsl. I1opIiIHEBOM KUIKOCTHBIN HACOC 1
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Atmocdepa 3emnn. [IpuuuHbI CyIiecTBOBaHUS BO3AYIITHOM

41 0005109kH 3eMJTi. 3aBUCUMOCTH aTMOC(EPHOTO JIaBJICHUS OT 1
BBICOTHI HaJ[ YDOBHEM MOPSI

42 Bec Boznmyxa. ATmochepHoe naBieHue 1

43 N3mepenne armocheproro nasnenus. OnbitT Toppudeniu 1

44 3aBUCHMOCTh aTMOC(HEPHOTO JaBICHHS OT BBICOTHI HAJT )
YPOBHEM MOPS

45 Bapomerp-aneponn. ATmochepHoe AaBiIeHNE HA Pa3TUIHBIX )
BBICOTax

46 Pemenue 3amay no reme "AtMmochepHoe naBieHue" 1

47 JlelicTBUE KUJIKOCTH U Ta3a HA MOTPY>KEHHOE B HUX TEJIO. 1
ApxumenoBa cuia

48 JlaGopaTtopHas padota «OrnpeesieHHe BhITaJTKHBAIONIEH 1
CHUJIBI, ICHCTBYIOIIEH Ha TEJIO, IOTPY>KEHHOE B KUIAKOCTH
JlaGopaTtopHas pabora 1o Teme «lcciemoBanrue 3aBUCUMOCTH

49 Beca Tela B BoJie OT 00bEMa MOrPyKEHHOH B )KUJIKOCTh YaCTH 1
TeJa

50 [InaBanue ten 1
JlaboparopHas pabota "KoHCTpynpoBaHue apeomMerpa Hin

51 KOHCTPYUPOBAHUE JIOJKHU U OMpe/esieHue e€ 1
rpy30M0BEMHOCTH"
Pemenne 3agau no remam: «llnaBanue cynos.

52 Bosznyxomnasanuey, «JlaBieHue TBEpABIX TN, KUAKOCTEN U 1
ra3oB»

53 Mexanunueckas pabota 1

54 MomnocTs. EauHUIBI MOIITHOCTH 1

55 VYpok-uccienoBanue "Pacyér MOIHOCTH, pa3BUBAEMOIl IpU I
MobEME IO JeCTHHUIIE"

56 [IpocTeie Mexanu3msl. Peruar. PaBHOBECHE CHIT HA pbIyare 1

57 KonTponbhas pabota no teme «JlaBneHue TBepabIx Ted, 1
KUAKOCTEN U ra3oBy» / Beepoccuiickas mpoBepouHas pabota

53 Pabota c Texctamu 1o Teme «/laBnenue TBEPABIX TEI, |
JKUJKOCTEN U Ta30B» / Beepocceuiickas mpoBepoyHas pabora

59 Prruaru B TexHuke, ObITy 1 ipupoe. JlaboparopHas pabota |
«MccnenoBanue yCIIOBUI paBHOBECHS PhIUara

60 Pemenue 3agau no teme «YcnoBusi paBHOBECHS phluaray 1
KoadduimenT nonesHoro neicTBus MeXaHU3Ma.

61 JlabopaTtopnas padora «M3mepenne KII1[] HakmoHHOM 1
MIJIOCKOCTH

B6OKYMEHT NOJP e IEETBAMHOH IRATHME "PaboTa, MmomHocTh, KIT/1" 1
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63 Pemenne 3amaud mo reme "Pabora, momuocts, KIT/" 1

64 Mexanunyeckas 3Heprus. Kunernueckas v NoTeHIMAIbHAs 1
SHEPTUs

65 3aKOH COXpaHEHMSI MEXaHUYECKON IHEPTUHI 1
VYPpoK-3KCIEpUMEHT 0 TeMe "DKCIepuMEHTaAIbHOE

66 onpeJieJICHuE U3BMEHEHUS! KHHETUYECKON U OTEHIIUAIbHOU 1
SHEPTHH MMPU CKATHIBAHUH TeJIa TT0 HAKJIOHHON ITIJIOCKOCTH"

67 Pabora ¢ TexkcTamu 1o Teme "MexaHndeckoe JBHxKeHue" 1

68 Pa6oTa ¢ Tekctamu 1o Teme "Padota. MontHocTh. DHeprus" 1

OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68
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8 KVIACC

No KoanuyecTBo yacoB
Tema ypoxka
n/n Bcero

| OcHOBHBIE TIOJIOKEHUSI MOJIEKYJISIPHO-KUHETHUECKON TEOpUH |
U UX OMBITHBIEC TOITBEPXKICHUS

2 Macca u pa3mep aTOMOB U MOJIEKYJT 1

3 Monenu TBEPAOTO, )KUJIKOTO U Ta3000pa3HOT0 COCTOSIHHIMA |
BEleCTBa
OOBsicHEHHE CBOUCTB TBEPIOTO, KHUJIKOTO U ra3000pa3HOTroO

4 COCTOSTHUM BEIIECTBa HA OCHOBE IMOJI0KEHUN MOJIEKYJISIPHO- 1
KMHETUYECKOU Teopuun
Kpucrammuieckue u amop(dHbIE TeIa 1
CmauuBaHue 1 KanwuIsipHOCTh. [loBepXHOCTHOE HATSXKEHUE 1
TeroBoe pacluMpeHne U CoKaTue 1

g Temmnepatypa. CBs3b TEeMIIEpaTyphl CO CKOPOCTHIO TEILIIOBOTO |
JIBUKEHHS YaCTHI]

9 Buytpennsist aneprus. CriocoObl U3MEHEHUs! BHYTPEHHEH |
SHEPrUuu

10 Buas! Tennonepenaun 1

11 KonunuectBo TemnoTel. Y eabHas TEMIOEMKOCTD 1

12 KonTpomnpHas padora o Teme: "TerioBbie CBONCTBA BEIIESCTB 1
U MaTepuayioB"”

13 YpaBHeHue TerioBoro 6ananca. TermiooOMeH U TemIoBoe |
paBHOBecCHE

14 JlaboparopHas pabota "HccrienoBanue sBleHUs |
Ter1000MeHa MpHU CMEIIMBAHUH XOJIOIHOM U ropsiueid Boab!"

15 Pacuer konudecTBa TEMIOTHI, HEOOXOIUMOTO ISl HATPEBAHUS |
TeJa ¥ BBIIETSIEMOTO UM TPU OXJIAXKICHUH

16 JlaGopatopHas pabota "OnpezeneHue yaeabHOn 1
TEMJIOEMKOCTH BemecTna"

17 OHeprus TOIUIMBA. Y IeJbHas TEIJI0Ta CTOPAHUS 1

13 [InaBnenue u oTBEpIC€BaHNE KPUCTATUTMYECKUX TEI. |
VY nenpHas TEMI0TA MJIaBICHUS

19 JlaboparopHas pabota "Onpenenenre yenbHON TETIOTHI |
ILUIaBJIECHU JIbaa"

20 [Tapoo6pa3oBanue u koHaeHcanus. Mcmapenue 1
Kunenue. Y nenpHas Temiora napoodpazoBaHus U

21 KOH/JIEHCAIIUU. 3aBUCUMOCTh TEMITEPATypPhl KATICHUS OT 1
aTMOC(EepHOTO JTaBJICHHS
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” Bnaxnocts Bo3nyxa. Jlaboparopnas pabota "Onpenenenue 1
OTHOCHUTEJIbHOM BIAXXHOCTH BO3ayxa"

23 Pemienue 3aay Ha onpeeaeHue BIaXKHOCTH BO3IyXa 1

24 [TpuHumIBl paboOTHI TETIIOBLIX ABUTaTeseii. [lapoBas 1
TypOuHa. /[BUrarens BHyTPEHHETO CrOpaHus

25 KIIJI rennoBoro asuraress. TenaoBele IBUTATEIIHM U 3aIlUTa 1
OKpYXaroIllel Cpeabl

26 3aK0H COXpaHEHUS U PEBPAILICHUSI SHEPTHUHU B TEIIOBBIX |
mpolieccax

7 [TonroroBka Kk KOHTPOJIBLHOU paboTe 1o Teme "TernoBbie 1
sByieHUs. VI3MeHeHue arperaTHbIix COCTOsTHUM BelecTBa

73 KoHntpoinbHas padota mo teme "TermoBbie siBICHUS. 1
N3MeHeHue arperaTHbIX COCTOSIHUM BelecTa'

29 OnekTpuszanus Ten. [[Ba posia aneKTpU4ecKuX 3apsiioB 1

30 VYpok-uccienoBanue "OnexkTpusanus TeJl MHAYKIUEN U Ipu 1
COMPUKOCHOBEHUN"

31 B3aumopeiictBue 3apsokeHHbIX Tell. 3akoH KynoHa 1

1 DnekTpuueckoe mose. HanpskeHHOCTh JIEKTPUUECKOro 1
nosst. [IpuHIMO Cyneprno3uLru JIEKTPUIECKUX MOJICH

1 Hocurenu snekTpuyeckux 3apsaaoB. DJIeMEHTapHBIN 3apsi. |
Crpoenue aToma

14 [IpoBOIHUKY W TUAIEKTPUKU. 3aKOH COXPaHEHUS |
AJICKTPUYECKOTO 3apsijia

35 Pemenue 3a1au Ha MpUMEHEHNE CBOMCTB AJIEKTPUIECKUX |
3apsioB

16 Ypok-uccnenosanue "JleiicTBre 37EKTPUUECKOTO MO HA |
MIPOBOJIHUKY U IUDJIEKTPUKH"

37 KontponsHas pabota no teme "DaeKTpudeckue 3apsiibl. 1
3apspKeHHbIE TeNla U UX B3auMoIeucTBUS "

18 DIIEKTPUUYECKHI TOK, YCIOBHS €0 CYIIECTBOBAHMS. !
HICTOYHMKH 3JIEKTPUYECKOTO TOKA

39 DJIEKTPUUYECKHI TOK B METAJLJIAX, )KUJIKOCTAX U ra3ax 1

40 DneKkTpuuecKkas ernb U €€ COCTaBHbIC YacTH 1

41 Cuna Toka. JlaboparopHas pabota "M3mepenue u |
peryJIMpoOBaHUE CHIIBI TOKA"

4 DnekTpuueckoe HanpshkeHue. Boaptmerp. JlJaboparopras |
pabota "M3MepeHue u peryaupoBaHuie HanpskeHus"

13 ConpoTuBiieHUE NPOBOJHUKA. Y AETBHOE COTPOTUBIIEHUE |
BeEIllECTBa
JlaboparopHas paboTa "3aBHCUMOCTH dJIEKTPHUECKOTO

44 COINPOTHUBIICHUS MPOBOJHUKA OT €r0 JJINHBI, TUIOMIAIN 1

[IOKYMEHT MOMOMEePOEH BT @eH@HIH MaTepraa”

MYHULUNAJIbBHOE ABTOHOMHOE OBLLLEOBPA30BATEJ/IbHOE 04.12.25 13:33 (MSK) CepTudumkat 745C1F8AB713BB20C142855B2108E6C8

YYPEXXAEHME "JINHIBUCTUYECKASl TMMHA3MSA N2 20 UMEHW J1.J1.
BEPXOBLIEBOWM", Tennskosa TaTbsiHa aBnosHa, MpekTop




3aBUCUMOCTH CUJIBI TOKA OT HampsbKeHusl. 3akoH OMa Juist

45 1
yJacTka 1enu
JlaGopaTtopHas pabora "HccnenoBanue 3aBUCUMOCTH CHJTBI

46 TOKa, UAYIIET0 Yepe3 PE3UCTOP, OT COMPOTUBIICHUS 1
pe3ucTopa M HalpsHKeHUs Ha pe3uctope”

47 [TocnenoBarenbHOE U MapaICIbHOE COSAMHEHUS |
IIPOBOJHHUKOB
JlabopaTtopHas pabota "[IpoBepka npaBuiia CI0KEHUS

48 HaIpsHKEHUH TIPU MTOCIEA0BATEIbHOM COCIMHEHUHN JIBYX 1
pe3uctopos"

49 JlaGopaTtopHnas pabota "IIpoBepka nmpaBuia JijIsl CUIIbI TOKA 1
[P NapajiyIeIbHOM COEMHEHUN PE3UCTOPOB"

50 Pemenue 3ana4 Ha mpruMeHeHne 3akoHa Oma 715 pa3IuyHOro |
COEIMHEHUS IPOBOIHUKOB

51 PaboTa 1 MOIIHOCTE AJMEKTPUUECKOTO TOKa. 3akoH J[xoys- 1
Jlenna

5 JlaboparopHas pabota "Onpenenenue padbOTbl M1 MOIITHOCTH |
3JIEKTPUYECKOT0 ToKa"

53 DNEeKTpUYECKUe e U MOTPEOUTENH dIEKTPUIECKON |
sHepruu B ObITy. KopoTkoe 3ambikaHMe

54 ITocTossHHBIE MAarHUTHI, UX B3aMMOJICHCTBHC 1

55 Vpok-uccnenopanue "M3yueHue mouei mocToSHHbBIX |

MarsuToB"

56 MaruntHoe nosie. MarHuTHOE 110JI€ 3eMIIM U €r0 3HAUCHUE |
IS SKU3HU Ha 3eMile

[ToaroroBka Kk KOHTPOJILHOM paboTe Mo TemMe
57 "OnexTpuueckue 3apsaabl. 3apsHKEHHbIE Tea U UX 1
B3auMOIeUCTBUS. [IOCTOSTHHBIN JIEKTPUIECKUN TOK"

KonTponbhas pabota o Teme "I1oCcTOSTHHBIN IeKTPUIECKHUit

38 Tok" / Beepoccuiickas mpoBepodHas pabora !

59 Pabora ¢ Texctamu o Teme "IlocTOSTHHBIN AJIEKTPUUYECKUI |
Tok" / Beepoccuiickas mpoBepodHas pabora

60 OmnbIT OpcTena. MarHuTHOE MOJIE JIEKTPUUECKOTO TOKA |
MarHuTHOE T0JIe KaTyIIK! C TOKOM
[IpumeHeHue 351eKTpOMarHuToB B TexHUKe. JlabopaTopHas

61 pabota "V3yuenue neiicTBUS MarHUTHOTO MOJIS Ha 1
IIPOBOJIHUK C TOKOM"
DJeKTpOoIBUTATENb TOCTOSIHHOTO TOKa. Vcrnonp3oBanue

6 AIIEKTPOABHUTraTeNe B TEXHUYECKUX YCTPOUCTBAX U HA 1

Tpancnopre. JlaboparopHas padora "KonctpyupoBanue u
u3yudeHue paboThl 3eKTpoABUTaTess"”
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63 OmnbiTel @apazest. 3aKOH JIEKTPOMArHUTHOW MHYKIIUU. 1
[IpaBuio Jlenna
OnektporeHeparop. CriocoObl MOTyUeHUS dIEKTPUISCKONH

64 SHEPTHH. DIEKTPOCTAHIIUA Ha BO30OHOBIISIEMBIX HCTOYHHKAX 1
SHEPruu

65 Pemenus 3agau o teme "OneKTpUUECKUE U MarHUTHBIE 1
sBieHUS"

66 Pemenue 3anau no teme "OneKTpuUECKUE€ U MarHUTHBIE 1
siBICHUS"

67 Pa6oTa ¢ Tekctamu o Teme "TeroBbie siBICHUS" 1

68 Pabota c Texkctamu 1o Teme "MaruuTHbIe siBJIeHUS" 1
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9 KVIACC

Ne KosmuecTBo yacos
Tema ypoka
n/n Bcero

1 Mexanuyeckoe aBuxeHue. MarepuanbHas Touka.Cucrema 1
orcyeTa. OTHOCUTENBHOCTh MEXAHUYECKOTO JIBUKEHUS

) PaBHOMepHOE npsAMosiuHETHOE ABMKeHHEe. HepaBHOMepHOE |
psAMONIMHEHOE BHKeHHE. CpellHsAsl 1 MTHOBEHHAs: CKOPOCTh
[IpssMONMHENHOE PAaBHOYCKOPEHHOE JBUKEHUE. Y CKOPEHHE.

3 CKOpOoCTh MPSAMOJIMHENHOTO PAaBHOYCKOPEHHOTO ABUKECHHUSI. 1
I'paduk ckopoctu

4 JlaboparopHas pabota "OnpeneneHne yCKOpeHUs Tela Ipu |
PaBHOYCKOPEHHOM JIBHKEHHH 110 HAKJIOHHOM MJIOCKOCTH"
PaBHOMepHOE aBMxKEHUE 110 OKpyx)HOCTH. [lepuoa u yactora

5 oOpartenus. JIuHelHas ¥ yriioBasi CKOPOCTH. 1
[{eHTpOCTpEMUTEIIBHOE YCKOPEHHE

6 [Tepsriii 3akoH HetoToHa. BekTop cuibl. BTopoii 3akoH 1
Herorona. PaBHozelicTByOas cuiia

7 Tperuii 3akon Herotona. Cynepnosunus cui. Permenue 3anau )
Ha IIpUMEHEHHE 3aK0HOB HproTOHA

2 Cuia ynpyroctu. 3akoH ['yka. Pemenue 3anau no reme «Cuiia |
YIOPYTOCTH

9 JIabopartopHas paboTa «OmnpeneneHne KeCTKOCTH MPYKUHBD) 1

10 Pemenue 3amau mo reme "3akonbl Hetotona. Cuna ynpyrocTu. |
Cuna tpenus"

1 ITonroToBka k KOHTPOJIBHOU paboTe 1o Teme "MexaHuuyeckoe |
nBrkenne. Bzaumoneiictsue ten"”

12 KonTponbHas padota no Teme "MexaHndeckoe JBUKEHHE. )
B3aumopeiictue ten"

13 Cuna TsKeCTH M 3aKOH BCEMUPHOTO TATOTEHUS. Y CKOpEHUe |
CBOOOHOTO MaJeHUs
PaBHOBecue marepuanbHOIl Touku. AOCOTIOTHO TBEPAOE TEINO.

14 PaBHOBecue TBEPAOro Tea ¢ 3aKpEIIEHHON OCBIO BpaLCHUS. 1
MowmenT cunsl. LleHTp TsokecTn
PaBHOBecue MarepuanbHOIl Touku. AOCOTIOTHO TBEPAOE TEIO.

15 PaBHOBecue TBEPAOro Tea ¢ 3aKpEIIEHHON OCBIO BpaLCHUS. 1
MowmenT cuibl. LleHTp TsoxecTn

16 Nmnynbe Tena. UMnysbsc cuiibl. 3aK0H COXpaHEHUs |
HMITyJIbCa. YTIPYIO€ U HEyIIPyroe B3anMOJEHCTBHE
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Mexanandeckas pa60Ta N MOIIHOCTBD. Pa6oTta cubl TAXECTH,

17 CHJIBI YIIPYTOCTH U CHJIbI TPEHHUS 1

18 CBs3b sHepruu U paboTsl. [loTeHnansHas sHeprus 1

19 Kunernueckas sneprusi. Teopema 0 KHHETHYECKON SHEPTHUHU. |
3aKOH COXpaHEHHs SHEPTUU B MEXaHUKE

20 KonrtponsHast pabora 1o Teme "3aKoH COXpaHEHHUS UMITYJIbCA. )
3aKOH COXpaHEHMS YHEPIUU B MEXaHUKE"

21 3aryxatomue Konebanus. BeiHyKaeHHbIe KOJIeOaHusl. 1
Pesonanc

” MaremaTuueckuii U NpyKUHHbIA MasiTHUKU. [IpeBpaienne |
SHEPTUU MPU MEXAHUYECKUX KOJIEOAHUAX

3 JlaboparopHast pabota «IIpoBepka HE3aBUCUMOCTH MTEPHOJIa |

KoJieOaHu# Tpy3a, MOJABEIICHHOTO K HUTH, OT JJIMHBI HUTH

24 Mexaunueckue BOJHBL. CBOWCTBA MEXAHUYECKUX BOJIH. 1
[IponosibHBIE M TONIEPEYHBIE BOJIHBI

3Byk. PacmipocTpanenue u orpaxkeHue 3Byka. [ poMkocTh

25 3ByKa UM BBICOTA TOHA. AKYCTHUECKUN PE30HAHC 1

26 DNEKTPOMarHuTHOE 1oJji€e. DJIEKTPOMAarHUTHbIE BOJIHBI 1

27 CBoiicTBa 3JIEKTPOMarHUTHBIX BOJIH 1
Ypok-koHpepenmus "llkana 31eKTpOMarHUTHBIX BOJIH.

28 Hcnonbs30BaHue 37€KTPOMArHUTHBIX BOJIH JIJIs1 COTOBOM 1
CBs3H"

29 VYpok-uccnenoanue "M3ydeHne cBOMCTB 3J1€KTPOMarHUTHBIX |
BOJIH C TIOMOII[BI0 MOOMIIBHOTO Tenedona"

30 Pemrenue 3a1au Ha onpeeneHne 4acTOThl U JJTMHBI I
3J€KTPOMArHUTHON BOJIHBI

31 DnexkTpoMarHuTHas npupoaa ceera. CKOpocTh CBETA. I
BouiHOBBIE CBOlICTBA CBETA
[ToaroroBka Kk KOHTPOJIBHOU paboTe 1o Teme "MexaHnueckue

32 KOJIeOaHUs U BOJIHBI. DJIEKTPOMArHUTHOE TOJIE. 1
DNeKTpOMarHuTHHIE BOJHBI"
KonTponbHas pabota mo Teme "Mexanudeckue KonebaHus u

33 BOJIHBL. DJIEKTPOMAarHUTHOE I0JI€. DIEKTPOMATHUTHBIE 1
BOJIHBI"

34 Ucrounuku cBera. [IpsiMonnHeiiHOe paclipoCTpaHEHUE CBETA. |
3armenusa Connua u JIyHsl

35 3aKOH OTpakeHHs CBeTa. 3epkaia. Pemenue 3aga4 Ha |
MIPUMEHEHHE 3aKOHA OTPa)KEHHUs CBETa

36 [Ipenominenue cBeta. 3aKOH PEIIOMIICHHUS CBETA 1
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37 [TonHoe BHyTpeHHee oTpaxeHue cBera. Mcnonb3oBanue |
IIOJIHOTO BHYTPEHHEr0 OTPAKEHUSI B OITHYECKUX CBETOBOJAX

33 Pemenue 3aga4 Ha NpUMEHEHUE 3aKOHA MPSAMOJIMHENHOTO 1
cBETa

39 JInnzel. OnTHYecKas cuja JIMH3BI 1

40 [TocTpoenne n300paKeHU B TUH3AX 1

A1 JlaGopaTtopHas padota "Onpenenenre GOKYCHOTO PaCCTOSHUS |
Y ONITHYECKOM CHIIBI cOOMparomei THH3b"

42 Ypok-koHpepenius "OnTuyecKue JTUH30BbIC TPHUOOPHI" 1

43 Pasnoxxenue 6emoro ceera B criekTp. OnbiTel HploTOHA. )
CrnoxxeHue CieKTpaibHBIX I[BETOB. Jlucnepcust cBeTa

44 Ypok-npakTukyM "BoJIHOBBIE CBOMCTBA CBETA: AUCHIEPCHUS, 1
uHTephepeHus u qudpaxuus’”

45 Omnsitel Pe3epdopaa u rutanetapHas MoIeIb aToMa 1

46 [Toctynatel bopa. Moaens aroma bopa 1

47 Hcnyckanue u noriouieHue ceerta atoMoM. KBaHTEI. |
JIuneiyaThie CIEKTPbI

48 VYpoxk-nipaktukym "HabitoieHne ciekTpoB ucycKaHus'" 1

49 PagnoakTUBHOCTE U €€ BUILI 1

50 Crtpoenue atomHoro siipa. Hykinonnast Mmojens 1

51 PannoaktusHeie npespatenus. M3oromnsl 1

52 Pemenue 3anay no teme: "PagnoakTuBHbIE peBpaieHus” 1

53 IIepuon nonypacnana 1

54 VYpok-koHpepennus "PaguoakTuBHbIE U3TYyUYEHHS B IPUPOJIE, )
MEJHIINHE, TEXHUKE"

55 SAnepHble peakiuu. 3aKOHBI COXPaHEHUSI 3PS A0BOTO U |
MaccOBOI'0 YHCET

56 OHeprus cBA3M aTOMHBIX siiep. CBsA3b MAacChl U YHEPTUU 1

57 Pemenue 3amau o reme "Anepueie peakiun" 1

53 Peakuuu cunTtesa u nenenus saep. IcTouHUKH sHEpTUH 1
ConHua u 3B€311

59 VYpok-koudepennus "AnepHas sHepreTrka. [lericTBus |
PaINOAKTUBHBIX U3JTyUYE€HUN HA XKUBbIE OpraHU3Mbl"
[ToaroroBka K KOHTPOILHOM paboTe MO TEME

60 "DJIEKTPOMArHUTHOE MOJIE. DIEKTPOMArHUTHBIE BOJIHBI. 1
KBanTtoBsie siBneHus"

61 KonrtponbHas pabota 1o Teme "DIeKTpOMarHuTHOE IOJIe. 1
DneKTpoMarHuTHbIe BOJIHBL. KBaHTOBBIE siBIeHUS"
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2 [ToBTOpenue, 0600IIeHNE. Perenue pacueTHbIX U 1
Ka4eCTBEHHBIX 3a7a4 no Teme "TernnoBsie mpoiecchl”

63 [ToBTOpeHue, 0600meHne. Pemenne pacyeTHbIX U 1
KadecTBeHHBIX 3a7a4 o Teme "KIIJ[ TerioBsix nBurareneit”

64 [ToBTOpeHuEe, 0000IIeHNE. Penenue pacueTHbIX U 1
KadyecTBeHHBIX 3a1a4 no Teme "KIIJ[ anekTpoycTraHoBOK"

65 [ToBTOpenue, o600meHne. Pabora ¢ TekcTamu 1Mo Teme 1
"3aKOHBI COXpaHEHHSI B MEXaHUKE"

66 [ToBTropenue, o600menue. Pabora ¢ TekcTamu 1o Teme 1
"Konebanus 1 BOJIHBI"

67 [ToBTOpenue, 0600meHne. Pabora ¢ TekcTamu 1Mo Teme 1
"CBeToBbIC sIBJICHUS "

68 [ToBTropenue, 0600menue. Pabora ¢ TekcTamu 1o Teme 1
"KBaHnToBas u snepHas ¢puzuka
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IPOBEPSIEMBIE IPEJMETHBIE PE3YJIBTATBI OCBOEHUSI
OCHOBHOM OBPA30OBATEJBHON MIPOI'PAMMbBI OCHOBHOI'O
OBIIET'O OFPA30OBAHUS

7 KJIACC

Kon
NpoBepPsSIEMOro
pe3yJabTara

IIpoBepsiemble npeAMeTHBbIE Pe3yJIbTATHI 0CBOEHUSI OCHOBHOI
0o0pa3oBaTeJIbHOM MPOrPaMMbl OCHOBHOTI'0 00111€er0 00pa30BaHUs

1.1 KCIIO0Ib30BaTh U3YUYEHHBIC TIOHITHS

12 pasiindaTth ABJICHHA 110 OIMMCAHUIO UX XAPAKTCPHBIX CBOICTB M Ha
OCHOBC OIIBITOB, ACMOHCTPUPYIOIIHUX JAHHOC (I)I/ISI/I‘ICCKOG SABJICHUC

pacrio3HaBaTh NPOSIBIEHUE HU3YUEHHBIX (U3UUYECKUX SBICHUH B
{3 OKpY’KaloIIeM MHUpE, B TOM YHcie (GU3NIECKUE SIBICHHUS B IPUPOJE,
IIPU 3TOM IEPEBOJUTH MPAKTHUECKYIO 33/1a4y B yueOHYI0, BBIACIATD

CYIIECTBEHHBIE CBOMCTBA (TIPU3HAKN) (PU3HUECKUX SBICHUH

ONMCHIBATh M3yUEHHBIE CBOICTBa Tel U (PU3MUECKUE SIBICHUS,
UCTONb3Yyd (U3MUYECKHe BETUYMHBI, NPU ONMCAHUM TPABUIBHO
TpPaKTOBaTh (U3NYECKUH CMBICI MCIOIb3YEMbIX BEIMYMH, WX
1.4 0o0O3HaYeHUsT M eIWHHUIBI (U3NYECKUX BEJIWYMH, HAXOAUTh
(opMyIbl, CBS3bIBAIOIINE JaHHYI (U3UYECKYI0 BEIMYHMHY C
JPYTUMH BEJTMUYMHAMM, CTPOUTH IpaUKH N3yUEHHBIX 3aBUCUMOCTEH

(hbUBUYECKUX BEITMYUH

XapaKTCPU30BaATh CBOMCTBa TCII, (I)I/I3I/I‘leCKI/Ie SIBJICHUA U ITPOLICCCHI,
15 HCIIOJIB3Ysd HU3YUYCHHBIC 3aKOHBI, IPU OSTOM JaBaTb CJIOBCCHYIO
(I)OpMan/IpOBKy 3aKOHa MW 3alucCbIiBaTb €10 MaTCMaTHYCCKOC

BBIPA)KCHHE

OOBSACHATH (PU3UYECKHE SBJICHUS, POILIECCHl U CBOWCTBA Tell, B TOM
4ylucllie MU B KOHTEKCTE CHUTyaluill MpakTUKO-OPUEHTHPOBAHHOIO
L6 XapakTepa: BBISIBIATH NPUYMHHO-CIIEIACTBEHHbIE CBSI3H, CTPOUTH
' oObsicHeHHe M3 | — 2 JIOrMYecKux IaroB ¢ omopoil Ha 1 — 2

M3YYEHHBIX CBOMCTBA (U3WYECKUX SIBJICHUHN, (U3NYECKUX 3aKOHA

HJIN 3aKOHOMCPHOCTHU

[IOKYMEHT MOAMUCAH 3/TEKTPOHHOW NMOAMNUCHIO
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pemaTth pacyéTHbie 3a1aud B 1 — 2 nelcTBUs, UCTIONB3Ysl 3aKOHBI U
(dbopMynbl, cBsi3bIBatOlME (U3MUECKHE BEJIIMYUHBL: HAa OCHOBE
aHaJu3a yCJIOBUS  3aJaud  3alMChIBaTh  KpaTKoe  YyCIOBHE,
1.7 MOJCTaBIATh (U3NYECKUE BEIMYMHBI B (OPMYJBI U TMPOBOIUTH
pacuéTel, HAXOAWUTh CIPABOYHBIE JaHHBIC, HEOOXOIUMEBIC IS
peuieHuss  3a1ad, OLCHUBAaTh  PEAMCTUYHOCTh  IOJYYEHHOH

(hU3HUECKON BETUIMHBI

pacrmo3HaBaTh MPOOJIEMBI, KOTOPBIE MOKHO DPELIUTh MPH TTOMOIIU
(GU3NYECKUX METOJOB, B OIMCAHMM WCCICIOBAaHHUS BBIICIATH
1.8 MpoBepsieMoe  MpEeArnoyioxkeHue  (rumoresy),  pasiauyarb U
WHTEPIPETHUPOBATh TOJYYCHHBIA pe3yJbTaT, HaXOAWTh ONIMOKU B

XO0J¢€ OIlbITa, ACJaTh BBIBOJBLI I10 €TI0 pE3yJjibTaTaM

MPOBOJIUTH OTMBITHl 1O HAOMIONEHHUIO (DU3MUYECKUX SIBICHUN WIH
1o ¢bu3nueckux  CBOWCTB  Tei:  (opMyiaHpoBaTh  MPOBEPSIEMbIE
NPENOIOKEeHNsI, COOUpaTh YCTAHOBKY U3  TPEAJIOKECHHOTO

O60py,I[OBaHI/I$I, 3alIMChIBATh X0/ OIIbITa U (I)OpMyHI/IpOBaTB BBIBOJbI

BBIIIOJIHATD NPSIMBbIE U3MEPEHUS C UCIOJIb30BAaHUEM aHAJIOIOBBIX U
1.10 U POBBIX MPUOOPOB, 3AMKUCHIBATH MMOKA3aHHs MPHOOPOB C YIETOM
3a/ITaHHOU a0COJIFOTHOM MOTPEITHOCTH H3MEPEHUI

MPOBOJIUTh MCCIIEOBAHUE 3aBUCHMOCTH OJHOH  (PH3UUECKOM
BEJIMYHUHBI OT JAPYTrOM C HCIOJIB30BAHUEM MPSAMBIX H3MEPEHUH,
y4acTBOBaTh B IJIAHUPOBAHUHU YUYEOHOIO MCCIEI0BaHUs, COOMpATh
1.11 YCTAaHOBKY M BBINIOJIHATE M3MEPEHUs, CJEeNys IPEII0KEHHOMY
IaHy, (UKCHUpOBaTh pE3yJbTaThl MOJTYYEHHOW 3aBUCUMOCTHU
(Gu3MYEeCKUX BETUYMH B BHUJIE MPEAJIOKEHHBIX TaOIMIl U TpaduKoB,

ACJIaTh BBIBOALI IO PE3yJIbTaTaM UCCIICAOBAHUA

MMPOBOANTE KOCBCHHBLIC HN3MCPCHUA q)HSI/I‘IGCKI/IX BCJIMYHH, CICOYys

112 npezmoxceHHoﬁ HHCTPYKIIMU: TIpU  BbIIIOJIHCHHUU I/I3MepeHI/II71
CO6I/IpaTI> OKCIICPUMCHTAJIIBHYIO YCTAHOBKY W BBIYHCIIATH 3HAYCHHC

HCKOMOM BEITUUMHEI

13 coOnoaTh MpaBWiia TEXHUKM Oe30macHOCTH mpu pabore ¢
71a60paTOpPHBIM 000PYyI0BAaHUEM

YKa3bIBaTb IPHUHIOUIIBI )ICfICTBI/ISI HpI/I60pOB N TEXHHUYCCKUX

1.14 YCTPOMCTB, XapaKTepu30BaTh MPUHIUMBI JEHCTBUS H3yUYEHHBIX

MpUOOPOB M TEXHUYECKUX YCTPOMCTB C MOMOIIBIO UX ONMCAHUSA,

JOKYMEHT MOZAMUCAH SMIEKTPOHHOM MOAMUCHIO

MYHULUUNAJIbBHOE ABTOHOMHOE OBLLEOBPA30BATEJ/IbHOE 04.12.25 13:33 (MSK) Ceptudumkar 745C1F8AB713BB20C142855B2108E6C8
YYPEXXAEHME "JINHIBUCTUYECKASl TMMHA3MSA N2 20 UMEHW J1.J1.
BEPXOBLIEBOWM", Tennskosa TaTbsiHa aBnosHa, MpekTop




UCTOJB3ysd 3HAHUS O CBOWCTBAaX (DU3MYECKHX SBICHUH H
Heo0XouMble (U3NYECKHE 3aKOHBI M 3aKOHOMEPHOCTH

IPUBOAMUTH THpUMEphbl (HAXOOUTh HHPOPMALUMIO O IPUMEPAX)
MPAaKTUYECKOTO  HCIOJIb30BaHUS  (PM3MUECKUX  3HAHUH B
15 MIOBCEJTHEBHON KM3HM i1 obOecriedeHus O€30MacHOCTH  IpH
' oOpamieHun ¢ mnpuOopaMM W TEXHHYECKUMH YCTPOWCTBAMH,
COXpaHEHHs 370pOBbS U COOJIOACHHUS HOPM SKOJIOTMYECKOIO

MOBEJICHUS B OKPYIKAIOLIEH cpeae

OCYIIECTBIISATH 0TOOP UCTOYHUKOB HH(pOpPMaLuu B ceTH VIHTEepHET B
COOTBETCTBUM C 3a/laHHBIM IIOMCKOBBIM 3allpOCOM, Ha OCHOBE
1.16 MMEIOIIMXCS 3HAHUM U IIyTEM CPaBHEHUs Pa3JIMYHBIX MCTOYHHUKOB
BBIIENIATh MH(POPMALIMIO, KOTOpasi SBJISIETCS MPOTUBOPEUYHUBOIN WM

MOXET OBITh HEZOCTOBEPHOI

HCII0JIb30BATh npu BBIINIOJTHEHUH y4eOHBIX 3a/laHui
HAYYHOIOIYJIAPHYIO ~ JIUTEpaTypy (PU3MYECKOro  COJEpKaHMs,
1.17 CIIpaBOYHBIC MaTEpHANIbl, pecypcbl ceth VIHTepHeT, BiaxeTh
npuémamu KOHCIIEKTHPOBaHUS TEKCTa, npeoOpa3oBaHus

nH(OPMAIIMY U3 OJTHON 3HAKOBOW CHCTEMBI B JIPYTYIO

CO3J1aBaTh COOCTBEHHBIC KPATKUE ITMCbMEHHBIE M YCTHBIE COOOIICHUS
Ha OCHOBE 2 — 3 WCTOYHHKOB WHGPOpMAUu (HU3HIECKOTO
18 COJIep>KaHusl, B TOM YHCIIe MyOJIWYHO JIeNaTh KpaTKue COOOIEHUs O
' pe3ysibTatax MPOEKTOB WM YYEOHBIX HCCICAOBAHWUN, TIPU ITOM
IPaMOTHO HCIOJIb30BaTh M3YYEHHBIH MOHSITUWHBIN ammapaTr Kypca

(U3HKH, CONPOBOKIAThH BHICTYIIJIEHUE MPE3eHTALue

IpU  BBINOJIHEHUU  y4YEOHBIX MPOEKTOB U  HCCIEIOBAaHUM
pacripenieniath 00S3aHHOCTH B TIpyNne B COOTBETCTBUU C
119 MIOCTAaBJIEHHBIMU 3aJjauaMH, CJEAUTh 3a BBINOJIHEHWEM I[LJIaHa
. NeWcTBUM, aJeKBaTHO OLEHUBaThb COOCTBEHHBIM BKJIaJg B
JeSITeNIbHOCTD IpyIIbL, BBICTpanuBaTh KOMMYHHMKaTHUBHOE

B3aHMO,Z[ef/'ICTBHe, YUUTBIBASI MHCHUC OKPYIKAOMIUX

JOKYMEHT MOZAMUCAH SMIEKTPOHHOM MOAMUCHIO
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8 KUIACC

Koxa

IIpoBepsiemble npeAMeTHbIE Pe3yJIbTATHI 0CBOCHHUSI OCHOBHOI
NpoBepsieMoOro

o0pa3oBaTeJIbHOM MPOrPaMMbl OCHOBHOTI'0 00111er0 00pa30BaHUs
pe3yJbTarta

1.1 HUCIIOIF30BATh NOHATUA

12 pasiiniaTth ABJICHHA 110 OIMMCAHUIO UX XAPAKTCPHBIX CBOICTB M Ha
OCHOBC€ OIIBITOB, ICMOHCTPUPYIOIIHUX JAHHOC (bHSI/I‘ICCKOG SABJICHUC

pacrio3HaBaTh NPOSIBICHUE HW3YUYCHHBIX (U3UYECKUX SBICHUN B
13 OKpY’KarolleM MHpe, B TOM uucie GU3nYecKue SBICHUsI B IPUPO/IE,
IIPU 3TOM HEPEBOJIUTH MPAKTHUECKYIO 33/1a4y B y4eOHYI0, BBICTATh

CYILIECTBEHHBIE CBOMCTBA (MPU3HAKHM) (PU3NUECKUX SIBICHUI

OIMCHIBATh M3YYCHHBIC CBOWCTBA TeN W (PU3HUYECKUC SIBJICHHUS,
WCIIONIB3YsT (PU3UYECKHE BEIMYUHBI, IMPU OIHMCAHUU IPABUIHHO
TPaKTOBaTh  (U3WYECKUH  CMBICT  HWCIOJB3YyEMBIX  BEJIHYUH,
14 0003HAYCHHUSI W COUHUIBI (PU3NUCCKUX BEIMYWH, HAXOIUThH
(GopMybl, CBS3BIBAIONINE JAaHHYI (U3UYECKYI0 BEIUYHHY C
JIPYTHMH BeJTMYUHAMU, CTPOUTH T'paUKH U3YICHHBIX 3aBUCHMOCTEH

(1)I/I3I/I‘IGCKI/IX BCINYHNH

XapaKTCPpHU30BaTb CBOMCTBa TCII, (I)I/I?»I/I‘ICCKI/IS SABJICHUA W IIPOLCCCHI,
15 HCIIOJIB3Ysd HU3YUYCHHBIC 3aKOHBI, IPU OSTOM JaBaTb CJIOBCCHYIO
(I)OpMan/IpOBKy 3aKOHa MW 3alucCbIiBaTb €10 MaTCMaTHYCCKOC

BBIPA)KCHHE

OOBACHATH (PU3UUECKHE MTPOIIECCHl U CBOMCTBA TEJ, B TOM YHUCJIEC U B
KOHTEKCTE CUTyallud MPaKTUKO-OPUEHTUPOBAHHOTO XapakTepa:
1.6 BBISIBIIATh TPUYUHHO-CIICACTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHUE U3
1 — 2 5norudeckux IMaroB ¢ MOMOUIbI0 | — 2 M3y4YEeHHBIX CBOMCTBA

(bu3NYeCKUX SIBICHUN, PU3NYECKUX 3aKOHA WM 3aKOHOMEPHOCTH

peuaTh pacyéTHble 3a1auu B 2 — 3 NENUCTBUS, UCIIONb3Ys 3aKOHBI U
dbopmynbl, CBsA3BIBatONIME (PU3MUECKHE BEJIWYHUHBI: HAa OCHOBE
aHaJM3a YCJOBUS 3aJauM 3alMChIBATH KPATKOE YCJIOBHE, BBISBISATH
1.7 HEJIOCTAaTOK JaHHBIX ISl PEIICHUs 3aadd, BbIOMpATh 3aKOHBI U
(dhopMynbl, HEOOXOIUMBIEC Al €€ pelleHus, MPOBOJUTH PACUEThl U
CpPaBHUBATh IMIOJYyYEHHOE 3HAaYeHHE (PU3MUECKOW BEIUYUHBI C

HU3BCCTHBIMU JaHHBIMHA

JOKYMEHT MOZAMUCAH SMIEKTPOHHOM MOAMUCHIO
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pacrio3HaBaTh MPOOJIEMBI, KOTOPBIE MOXHO PELIUTh MPH TOMOLIH
18 (Gu3NYeCKUX METONOB, MCIIOJb3ysl OIMCAaHHWE HCCIIEI0BaHMs,
BBIIEJISITh IIPOBEPSAEMOE NIPEAII0JIOKEHUE, OLICHUBATh IIPAaBUIIbLHOCTh

nopsAAKa IpoOBEACHUA UCCIICAOBAaHUA, ACJIAaTh BHIBOAbL

IPOBOANUTH OMBITH N0 HAOMIOACHHIO (U3MUCCKUX SIBICHUN WIN
L9 ¢usznyeckux  CBOMCTB  Telm:  (opMymupoBaTh  MpOBEpSEMBbIC
NPEANONIOKEHUS,, COOMpaTh YCTAaHOBKY U3  IPEJIOKESHHOTO

000pyI0BaHUs, ONMCHIBATH XOJ] OIBbITA U (POPMYITHPOBATH BHIBOBI

BBIIIOJHATL MNPAMBIC HU3MCPCHHA C HCIIOJIB30BAHHUEM aHAJIOI'OBBIX
110 npubOpoB M JAaTYMKOB (U3HUECKUX BEIUYMH, CPaBHUBATH
pe3ysbTaThl M3MEpPEHU ¢ yd€ToM 3aJaHHOW  aOCONFOTHOU

INOIrpCIIHOCTHU

MPOBOAUTh HCCIEAOBAaHUE 3aBUCUMOCTH OJHOW  (hu3HuecKoit
BEJIMYMHBI OT JPYrol € MCIOJb30BAHUEM MPSIMBIX H3MEPEHUI:
IUIAHUPOBATh HMCCIEOBaHHE, COOMpPATh YCTAHOBKY M BBINOJHATH
W3MEPEHHs, Cleays NPEeaJoKeHHOMY IUIaHy, (UKCHPOBATh
pe3yNbTaThl OMYUYEHHOW 3aBUCUMOCTH B BHJIE TaOIHIl U rpaduKoB,

ACJIaTh BBIBOALI IO PE3YyJIbTaTaM UCCIICAOBAHUA

IIPOBOJUTh  KOCBEHHbIE M3MEpeHHs  (U3NYECKUX  BEIUYMH:
12 IUIAaHUPOBaThb ~ WM3MEpPEHHUs,  coOupaTh  SKCIEPUMEHTAIBHYIO
YCTaHOBKY, CJEAys MPEUIOKEHHON HWHCTPYKLUU, U BBIYUCIATH

3HAa4YCHUEC BCIINYHNHBI

13 coOmolaTh TIpaBWiIa TEXHUKKA Oe3omacHOCTH mTpu pabore ¢
1a00paTOPHBIM 000pyT0BaHHEM

XapaKTepu30BaTh MPUHLUIBI JACUCTBUS M3YUYEHHBIX NPUOOPOB H
|14 TEXHUYECKUX YCTPOMCTB C OINOPOM HAa MX OINHCAHMS, HCIOJIB3Ys
3HaHUS O CBOMCTBaX (U3MYECKHX SIBICHMH U HEO0OXOAMMBIE

(u3nyecKkre 3aKOHOMEPHOCTH

pacro3HaBaTh MPOCThIE TEXHUUECKHE YCTPOMCTBA U U3MEPUTEILHBIE
MPUOOPHI O CXeMaM U CXEMaTHYHBIM PUCYHKaM, COCTABIIATh CXEMBbI
1.15 AJIEKTPUYECKUX MEeNeld C TMOCIEAOBATEIbHBIM W MNapajuIeIbHbIM
COCTMHEHUEM OJJIEMEHTOB, pa3jinuas YCJIOBHBIE O0003HAYEHUS

3JIEMEHTOB JIEKTPUYECKHUX LETEeH

116 MPUBOJUTL TpUMEpHl (HaXoAWTh HHGMOpPMALKMIO O MpUMEpax)
NPAKTUYECKOTO  HCMOJIb30BaHUS  (PU3MUECKUX  3HAHUM B

JOKYMEHT MOZAMUCAH SMIEKTPOHHOM MOAMUCHIO
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MOBCETHEBHON KM3HU Uil oOecrieueHus: Oe30MacHOCTH  IpH
oOpamieHnn ¢ TpudOpaMH M TEXHHYECKUMH yCTPOMCTBaMH,
COXpaHEHHs 3/0pOBbS U COOJIIOJICHUS HOPM 3SKOJOTHYECKOIO

MOBE/ICHUS B OKpYXKalolIel cpene

OCYILLECTBIIATh NOUCK HMH(pOpMAIMK (PU3HMUECKOrO COAEpKaHHUsS B
117 cetu IHTEpHET, HA OCHOBE UMEIOIUXCS 3HAHUM U ITyTEM CPaBHEHUS
JIONOJIHUTEIbHBIX MCTOYHUKOB BBIIEIATh MH(POPMALUIO, KOTOpas

SBIISICTCS IPOTHBOPEYNBON MIIM MOXKET OBITh HEIOCTOBEPHOI

WCIOJIb30BaTh TMPU BBHINIOJHEHUH YYEOHBIX 3aJaHHi HAy4IHO-
MOIYJIIPHYIO JINTEPATypy (PU3MUECKOTO COJCpIKAHUs, CIIPABOYHBIC
1.18 Marepuaibl, pecypchl cetu MHTepHeT; BlageTh NpuéMamu
KOHCIIEKTUPOBaHUS TEKCTA, MPeoOpa3oBaHus HHGOPMAIUH U3 OTHOM

3HAKOBOM CUCTEMBI B IPYTYIO

CO3/aBaTh COOCTBCHHBIE TMCHbMCHHBIE U  KpaTKHUE YCTHBIC
cooOmieHus, 0000mas uHPOpPMAIUI0 U3 HECKOJBKUX HCTOYHUKOB
119 (U3HYECKOTO COICpKAHUS, B TOM YHCJIC ITyOJMYHO TMPEICTABIATH
' pe3yNbTaThl MPOSKTHOM MIIM UCCIIEIOBATEILCKOM NeTeNbHOCTH, TIPU
9TOM TPAaMOTHO MCIIOJIb30BATh W3Yy4YECHHBIM IOHATUHWHBIN amnmapar

Kypca (1)I/I3I/IKI/I, COIIPOBOXKAATh BBICTYIIJICHUC npe3eHTauHeI71

IIPY BBINOJHEHUN Y4€OHBIX IPOEKTOB U UCCIIEOBAHUIN (PU3HUECKUX
MIPOLIECCOB pacIpeieNiaTh 0053aHHOCTH B TPYIIE B COOTBETCTBUHU C
MIOCTAaBJIEHHBIMU 3aJjauaMH, CJEAUTh 3a BBINOJIHEHUEM I[LJlaHa
1.20 JNEHUCTBUMI M  KOPPEKTUPOBATH €ro, aJeKBAaTHO OLIEHUBATh
COOCTBEHHBI BKJIaJ] B JESATEIBHOCTh TPYIIIBI, BbICTPAaUBaTh
KOMMYHHMKaTUBHOE  B3aUMOJCHCTBHE, TPOSABIAS  T'OTOBHOCTH

paspeniath KOH()IUKTHI

9 KVIACC

Kon
IIpoBepsiemble npeaMeTHbIE Pe3yJIbTATBI 0CBOCHHUS OCHOBHOM
NpoBepPsieMoOro

o0pa3oBaTeIbHOI MPOrPaMMbl OCHOBHOTO 00111ero 06pa3oBaHus
pe3yJabTara

1.1 HCIIOJIb30BATh U3YUCHHBIC ITOHATUA

12 pas3jiniaTh ABJICHHA IO OIMMCAHUIO UX XAPAKTCPHBIX CBOICTB M Ha

OCHOBC OIIBITOB, ICMOHCTPUPYIOIIHUX JAaHHOC (i)I/I?)I/I'—IeCKOG SIBJICHUC

JOKYMEHT MOZAMUCAH SMIEKTPOHHOM MOAMUCHIO
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pacrio3HaBaTh NPOSIBICHUE HW3YUYEHHBIX (U3UUECKUX SBICHUN B
13 OKpY’KalolleM MHUpE, B TOM 4ucie GU3NYECKUe ABICHUS B IPUPOJE,
MIPU 3TOM HEPEBOJUTH MPAKTHUECKYIO 33/1a4y B yueOHYI0, BBICTATD

CYILECTBEHHBIE CBOMCTBA (PU3HAKHU) (PU3NUECKUX SIBICHUI

ONMCHIBATh M3yYCHHBIC CBOMCTBA Tel M (DHU3MYECKHE SBICHUS,
UCTIONB3Ysl (PU3UYECKHE BEIMYUHBI, MPU OIMHMCAHUU MPABUIHHO
TPaKTOBaTh  (DU3MYECKHHA  CMBICA  HCIIOJNB3YEMBIX  BEJIUYHH,
14 0003HAYCHHUSI W COUHUIBI (PU3NYCCKUX BEIHYWH, HAXOIUThH
(GOopMyJIbI, CBSI3BIBAIOIIME JIAHHYIO (U3MYECKYI0 BEIMYHMHY C
JIPYTHUMH BETUYUHAMU, CTPOUTH TpaUKH U3YUCHHBIX 3aBUCHMOCTEM

(bl/ISI/ILIeCKI/IX BCJIIMYHH

XapaKTCPpHU30BaTb CBOICTBa TCII, (I)I/I?»I/I‘ICCKI/IS SABJICHUA W IIPOLCCCHI,
15 HCIIOJIB3Yysd HU3YUYCHHBIC 3aKOHBI, IIPU OSTOM JdaBaTb CJIOBCCHYIO
(1)0pMYJ'II/IpOBKy 3dKOHa MW 3allUChIBAThb C€ro MaTrcMaTHU4YCCKOC

BBIPAKCHHE

OOBSACHATH (PM3MUECKUE MPOLIECCHI U CBOWCTBA TEJ, B TOM YHUCIIC U B
KOHTEKCTE CHUTyalluld MPaKTUKO-OPUEHTHPOBAHHOTO XapakTepa:
1.6 BBISIBIIATh IPUYUHHO-CIICACTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHUE U3
2 — 3 JOrMYecKUxX LAroB C MOMOIIBIO 2 — 3 M3y4YEHHBIX CBOMCTBA

(bu3NYEeCKUX SBICHUH, (PU3NICCKUX 3aKOHA HITH 3aKOHOMEPHOCTH

pemate pacuéTHble 3adauu (omuparonifecss Ha cucteMy u3 2 — 3
ypaBHEHHUI), WCIONB3Ys 3aKOHBI M (OPMYJIBI, CBSI3BIBAIOIINE
¢u3nuecKkue BENMYMHBI: HA OCHOBE aHaiHM3a YCJIOBHUS 3a/ladyd
1.7 3aMUChIBaTh KPATKOE YCJIOBHE, BBISIBIATH HEIOCTAIONIUE WU
M30BITOYHBIE IaHHBIC, BRIOUPATH 3aKOHBI U POPMYITBI, HEOOXOIMMbBIE
JUTSL PEIIeHUs], POBOJANTHh PACUEThl M OLICHUBATh PEATMCTUYHOCTH

MOJIYUCHHOTO 3HAUCHUSA (I)I/I3I/I‘ICCKOI\/’I BCIIMYHHBI

pacCiio3HaBaTb HpO6J'IeMLI, KOTOPBIC MOKHO PCHINTH IIPU IMMOMOIIA
(1)PI31/I‘IGCKI/IX MCTOIAO0B, UCIIOJIB3YS OIMMCAHUEC UCCIICA0OBAHUA, BBIACIIATD
1.8 MPOBCPACMOC TIPCAIIOJIIOKCHUE, OLCHUBATHL IIPABUIIBHOCTH IIOpPSAAKaA
MIPOBCACHHUA HCCICAOBAaHUA, [OCJIIAaTb BBIBOABLI, HWHTCPIIPETUPOBATH

PE3YJIbTATHL Ha6J'IIOIICHI/II71 " ONBITOB

1.9 MIpOBOAUTL OIBITHI II0 Ha6J'IIO,Z[eHI/IIO (I)I/IBI/ILICCKI/IX SIBJICHUN WJIU

(bU3MYECKUX CBOMCTB TeJl: CAMOCTOATEIBHO COOMPATh YCTAHOBKY M3
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n30BITOYHOTO Habopa 0OOPYAOBaHMS, OMUCHIBATH XOJ OIBITA U €T0

pe3ynbTathl, HOPMYIHPOBATH BHIBOIBI

MPOBOJIUTh TIPU HEOOXOIUMOCTH CEPHI0 TPSMBIX H3MEPEHU,
110 OTIpenieNisAs cpelHee 3HAueHUE H3MepseMOol BeTHuuHBI ((OKyCcHOE
paccTositHue coOuparomel JuH3bl), 000CHOBBIBATh BHIOOP crocoba

M3MepeHus (M3MEPUTEITHHOTO TPHOOpa)

MIPOBOJIUTH UCCIIEIOBAHHE 3aBUCHMOCTEH (PU3MUECKUX BEIUYMH C
UCTIOJIB30BAHUEM MIPSIMBIX U3MEPEHHI: TUIAHUPOBATh UCCIIEIOBaHUE,
1.11 CaMOCTOSITENIFHO COOMpPATh YCTAaHOBKY, (PMKCHPOBATH PE3YJIbTATHI
MOJTY4YEHHOH 3aBUCHMOCTH (DPU3NYECKUX BEIMYUH B BHJE TaOIHIN

Fpaq)I/IKOB, ACJIaTh BBIBOALI 110 PE3YyJIbTaTaM UCCIICAOBAHMA

MPOBOJUTh  KOCBEHHBIE  M3MEpPEHUsT  (DU3UYECKUX  BEITUYHH:
IUIAHUPOBaTh ~ W3MEpEHUus,  coOupaThb  SKCIEPUMEHTAIBHYIO
12 YCTaHOBKY U BBINOJHATh M3MEPEHUSA, CIEAysS MPEII0KEHHON
' WHCTPYKUMHU, BBIYKCIATH 3HAYCHUE BEJIMYMHBI U aHAIU3UPOBATH
MOJyYEHHBbIE pe3yJIbTaThbl € Y4YETOM 3aJaHHOM MOTPEIIHOCTH

HU3MEpEHUI

13 coONIoAaTh TpaBHWia TEXHUKH O€30MacHOCTH TMpu paboTe ¢
nabopaTopHBIM 000pYyI0BAHUEM

pa3nuyaTh OCHOBHBIE MPU3HAKU M3YUYEHHBIX (PU3NYECKUX MOJAETEH:
14 MaTepuajlbHas TOYKa, aOCOIIOTHO TBEPAOE TENO, TOYEHHBIN
UCTOYHMK CBETa, Jy4, TOHKas JHMH3a, MJaHeTapHas MOJeNb aroma,

HYKJIOHHas MOACJIb aTOMHOTI'O AApa

XapaKTepu30BaTh MPUHLUIBI JEHCTBUS H3YyYEHHBIX HPUOOPOB U
115 TEXHUYECKUX YCTPOMCTB C ONOPOM HAa MX OINMCAHMS, HCIOJIB3Ys
3HaHHUA O CBOWCTBaX (U3MUECKUX SBJIEHUH U HEOOXOAUMBbIE

(1)I/I3I/ILIGCKI/IG 3aKOHOMCPHOCTHU

HCIIOJIb30BAaTh CXEMbl M CXEMaTHUYHbIE PUCYHKHM M3yYEHHBIX
TEXHUYECKUX  YCTPOMCTB,  M3MEPHUTENbHBIX  HpUOOpPOB U
1.16 TEXHOJIOTUYECKUX MPOLECCOB MPH PEIICHUH YUeOHO-IPAKTUUECKUX
3aJ1a4, ONTUYECKHE CXEMBI JJIs IOCTPOEHUS N300pakKeHU B IIIOCKOM
3epKalie u coouparonieit JInH3e

NPUBOAUTH TpUMEpHl (HAXOOUTh HWHPOPMALMIO O MPUMEPAX)
1.17 MPaKTUYECKOTO0  HCIOJIb30BaHMUS ~ (U3MYECKUMX  3HAHUM B

MOBCEAHEBHON KWU3HU I obecneueHust 0OE30MMACHOCTH npu
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oOpameHun ¢ TpubopaMHd UM TEXHUYECKUMH YCTPOWCTBaMH,
COXPAaHEHHUS 3[0pOBbS M COOJIOACHHS HOPM 3KOJIOTUYECKOTO

MOBEJICHUS B OKPYIKAIOLIEH cpee

OCYIIECTBIIATh MOUCK HH(pOpMAIMK (PU3HUECKOTO COACpKAHHS B
cetu VIHTepHET, CaMOCTOATENIBHO (POPMYJIUPYs IOUCKOBBIN 3ampoc,
1.18 HaxOIWUTh IIyTH OIPENEJICHUS JOCTOBEPHOCTH  IIOJIYyYEHHOHN
nHpOpMalMM Ha OCHOBE MMEIOIIMXCS 3HAHUM U JTOMOJIHUTEIbHBIX

HCTOYHHUKOB

WCIOJIb30BaTh TMPU BBHINIOJHEHUH YYEOHBIX 3aJaHHi HAy4IHO-
MOIYJIIPHYIO JINTEPATypy (PU3MUECKOTO COJCpIKAHUs, CIIPABOYHBIC
1.19 Marepuaibl, pecypchl cetu MHTepHeT; BlageTh NpuéMamu
KOHCIIEKTUPOBaHUS TEKCTA, MPeoOpa3oBaHus HHGOPMAIUH U3 OTHOM

3HAKOBOM CUCTEMBI B IPYTYIO

CO3/1aBaTh COOCTBEHHBIC NMUCHMCHHBIE M YCTHBIC COOOINCHHUS Ha
OCHOBE HMH(pOpPMAIIMM M3 HECKOJbKHUX HMCTOYHUKOB (PU3NYECKOTO
COJIEpKaHusl, MyOJIMYHO TIPEIICTABIISITh PE3YJIbTAThI TPOSKTHON HITH
1.20 HCCIICIOBATEILCKOM  JEATEILHOCTH, MpPU  3TOM  TI'PaMOTHO
WCMOJIb30BAaTh M3YYEHHBIM TNOHATUMHBIN anmapaT HW3y4aeMoro
pasnena (U3MKH U COMPOBOXKIATh BBICTYIUICHHE MpE3CHTAlUuel ¢

y4€TOM 0COOECHHOCTEH ay TMTOPHH CBEPCTHUKOB

MIPH BBIMOJTHEHUN YY€OHBIX TPOEKTOB U UCCIIEIOBAHUHN (HU3HUECKUX
MIPOLIECCOB paclpeAesiaTh 00S3aHHOCTH B TPYIIE B COOTBETCTBUU C
MOCTaBJICHHBIMU 3aJa4aMM, CJIEIUTh 3a BBINOJIHEHUEM IUIaHA
1.21 JNEUCTBUA W  KOPPEKTHUPOBATh €ro, aJaeKBAaTHO OLICHUBATh
COOCTBEHHBI BKIJIaJ] B JEATENBHOCTh TPYIIIbI, BBICTPAaUBATh
KOMMYHHMKAaTUBHOE  B3aUMOJICCTBUE, TPOSBISAS  TOTOBHOCTH

pazpemiats KOHGIUKTHI
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ITPOBEPAEMBIE 3JIEMEHTbBI COAEPKAHUSA

7 KJIACC

Kon Kon
pasaena JIEeMEHTA
®UBUKA U EE POJIb B IIOSHAHNU OKPYXAIOIIIET'O MUPA

IIpoBepsiemble 1eMEHTBHI COleP:KAHUS

duszuka — Hayka O NpUpoAE. SIBIeHUS NPUPOIBIL.
1.1 dusnyeckue SBJIICHHS: MEXaHWYEeCKHe, TEIIOBEIE,

QJICKTPUYCCKUEC, MATHUTHBIC, CBETOBBLIC, 3BYKOBLIC

®dusnyeckue BenuuuHbl. M3mepeHue (uzHuecKux
1.2 BenmuunH. ®usnyeckue mnpubopsl.  IlorpemrHocTs

n3MepeHnil. MexxayHapoiHasi CUCTEMA €IMHULL

EcrecTBeHHOHAYYHBI METO/ MMO3HAHMSA: HAOIIOACHUE,
13 IIOCTAaHOBKA Hay4YHOT'O BOIPOCA, BBIABH)KECHHUE TUIIOTES,
1 HKCIIEPUMEHT IO IPOBEPKE THUIIOTE3, OOBSICHEHUE

Ha0II01aEMOT0 SIBIIEHUS
1.4 Onucanue GU3NYECKUX SBJICHUN C TTIOMOIIBIO MOJIEICH

[TpakTueckue pabOThI:

HiHPar##Hl3Mepenre pacCTOSTHUN.

#H##Par###3meperne o0bEMa KUIKOCTH U TBEPIOTO
1.5 Tela.

#HHHPar###Onpeenenre pa3MepoB MajbIX TeJ.

#H#HParf##l13Mepenne TemmepaTypel P TIOMOILU

KUJKOCTHOTO TEPMOMETPA U 1aTYUKA TEMIIEPATy bl

INEPBOHAYAJIBHBIE CBEJJEHN A O CTPOEHUU BELLIECTBA

#H#HPar###CTpoeHne BelIeCTBA: aTOMBI M MOJIEKYJIHI,
2.1 ux pasMmepbl. ONBITHI, TOKA3bIBAIOUINE JHUCKPETHOE

CTPOCHUE BCUICCTBA

2 #H##Par#Ht]IBokeane  dactury  BemiectBa.  CBS3b
2.2 CKOPOCTH JABW)KCHHUS 4YACTHII C TEMIIepaTypou.

BpoyHnoBckoe nBuxkenue, mupdysus

23 B3aHMO}IeﬁCTBHe YaCTHUILl BEIICCTBA: IPUTAKCHUC U
OTTAJIKMBAHHUC
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Hi#HPar### ArperaTHole COCTOSIHUSI BEILIECTBA:
CTpOCHHE  Ta30B, KHUJIKOCTEH U TBEPABIX
24 (KpucTauIMyecKux)  Tel.  B3auMocBsizb  Mexay
CBOWMCTBAMM  BEIECTB B  Pa3HbIX  arperaTrHbix

COCTOSAHUAX U UX aTOMHO-MOJICKYJISIPHBIM CTPOCHUCM

2.5 OCO0OEeHHOCTH arperaTHbIX COCTOSIHUN BOJIBI

[TpakTuyeckue paboTHI:

#H##Par###Onenka quaMerpa aToMma METOJIOM PSIOB (C
UCIoJIb30BaHueM ¢Gotorpaduii).

2.6 H#AHPar###ONBITEL 110 HAOMIOAEHUIO  TEIUIOBOTO
pacIIMpEeHHUs Ta30B.

HHHPar###ONbITEl 110 OOHAPYKEHHUIO JEHCTBHS CHII

MOJIEKYJIIPHOTO PUTSKEHUS

JIBVDKEHUE U B3AUMOJIEVICTBUE TEJI

31 MexaHHYECKOE IBIIKEHUE. PaBHOMepHOE i
' HEPaBHOMEPHOE JIBIKCHHE
#i##HParfi##Cropoctb.  CpenHsisl  CKOpPOCTh  IpuU
3.2 HEPaBHOMEPHOM JABM)XEHHUU. Pacuér myTu u BpeMeHUu
IIBIDKEHUSA
SBnenue uHepuu. 3aKoH WHEpIMHU. B3anmoneiicTeue
33 TeJ KaK MpUYMHA U3MEHEHUS! CKOPOCTH JABUKEHUS TEJl.
Macca kak Mmepa HHEpTHOCTH Teja
34 #H##HPar###l InotHOCTE BemiecTBa. CBsA3b IIOTHOCTH C
3 ' KOJIMUYECTBOM MOJIEKYJ B €IMHUIIe 00BEMA BellecTBa
35 Cuna Kak XxapakTepuCTHKa B3aUMOJICHCTBUS Tell
16 Cuna ynpyroctd u 3akoH ['yka. M3mepeHue cunbl
' MTOMOIIIBIO JUHAMOMETpPA
37 #H##HPar### IBnenne TAroTreHusa U cuia Tsokectd. Cuna
' TSKECTH Ha JpYrux maHerax. Bec Tema. HeBecomocTh
18 Cuna tpenusi. TpeHHE CKONBKCHHUS U TPEHHE TOKOSI.
' Tpenue B Ipupoje U TEXHUKE
3.9 H##HPar###CrioxkeHue Ccuil, HaNpaBJICHHBIX IO OJHOM
' npsMoii. PaBHoIeCTBYIOIIAs CHIT
3.10 [TpakTideckue paboThI:
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OmnpeneneHne CKOPOCTH PAaBHOMEPHOTO JIBUYKEHUS
(wrapuka B JKUAKOCTH, MOJEIH 3IIEKTPUUYECKOrO
aBToMOOWIIT M Tak pganee). OmnpenencHue cpenHein
CKOPOCTH CKOJIbXEHHMA Opycka WIM IIapuka 110
HAKJIOHHOM IulockocTH. OmpeneneHue IUIOTHOCTU
TBEépROoro  Tema.  OmbITHl,  JEMOHCTPHPYOIUE
3aBUCUMOCTh PaCTsDKEHUs (nedopMarvin) mpyKUHbI OT
HOPUIOKEHHON cuibl. ONBITHL, JAEMOHCTPHUPYIOLIUE
3aBHCHMOCTb CHJIbI TPEHMSI CKOJIbKEHMSI OT BEca Tela U

XapakTepa COImpuKacCarInuxcs HOBerHOCTeﬁ

®duznyeckue sBIEHUS B IPUPOJIE: IPUMEPDI IBUXKEHHUS C
3.11 Pa3IMYHBIMK CKOPOCTSIMM B )KMBOM M HEXKMBOM IPUPOJIE,

JIEHCTBHE CUJIBI TPEHUS B IPUPOJIC U TEXHUKE
3.12 TexHu4eckue yCcTporucTBa: JTMHAMOMETP, MOJIIUITHUKH
JABJIEHUE TBEPJIBIX TEJI, }KI/IZ[KOCTEﬁ N TA30B

T [aBnenue TBEpmoro tena. CrnocoObl yMEHBIIEHUS U
YBEJIMYEHUS J1aBICHUS

47 JaBnenue raza. 3aBUCHUMOCTb JaBJI€HHMA Taza OT
00BEMa, TeMIieparypbl

43 Ilepenaya naBneHus: TBEPABIMU TEIAMU, )KUAKOCTIMH U
razamMmu. 3axoH Ilackans. [THeBMaTHUecKkHe MaIIMHEI

3aBUCHUMOCTh JaBJICHUS OJKUAKOCTHU OT TIyOWHBI.
4.4 IuapoctaTudeckuit  mapajiokc. Coobmaromumecs

COCyIHbI. FI/II[paBJ'II/I"IeCKI/Ie MCXaHU3MBI

Atmoctepa 3emnaM W arMoc(epHOe JIaBJIEHHUE.

[IpyunHBl CyHIECTBOBAHMSI BO3AYLIHOW 0O0OJIOYKHU
4.5 3emun. OnpiT Toppuuennu. 3aBUCUMOCTh

aTMoc(epHOro JaBJ€HHsSI OT BBICOTHI HAJl YPOBHEM

Mopst

Nsmepenne armochepHoro masieHus. [Ipubopsr st

4.6
HU3MCPCHUA aTMOC(bCpHOFO JaBJICHUA

JlelicTBUE KUIAKOCTH W ra3a Ha IOIPYKEHHOE B HUX
4.7 Teno. BreiTamkuBaromas (apxumenoBa) cuia. 3aKoH

Apxumena
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4.8

[InmaBanue Ten. Bo3ayxoriaBanue

4.9

[TpakTuyeckue paboOTHI:

HccrnenoBanne 3aBUCHMMOCTH Beca Tejla B BOJie OT
00béMa TOTpYXEHHOW B IKHIKOCTH 4YacTH Tela.
OmnpeneneHre BBITAIKUBAIOIIECH CHUJIIbI, JEUCTBYIOIIECH
Ha TeJo, MOrpykéHHoe B KuAkocTb. lIpoBepka
HE3aBHCUMOCTH BBITAJIKUBAIOIIEH CUJIbI, TEHCTBYIOIIEH
Ha TEJI0 B JKUIAKOCTU, OT Macchl Tella. OIBITHI,
JIEMOHCTPUPYIOIIUE 3aBUCUMOCTb  BBITAJIKHUBAIOIICH
CUJIbI, IEHCTBYIOIIEN Ha TEJIO B KUJKOCTH, OT 00bEMA
MOTPY>KEHHOM B JKMJAKOCTh YAaCTH TE€JIa U OT MJIOTHOCTH
)kuakoctd.  KoHCTpyupoBaHue — apeomeTpa  WIH
KOHCTPYMpPOBAaHME JIOJKM W  OmpeneneHue  eé

rPy30MO0ABEMHOCTH

4.10

du3nyeckue SABJICHUSA B npupoac: BINAHHUC
aTMOC(I)epHOFO JaBJICHUA  Ha JKUBOM OpraHu3Mm,

IJIaBaHUE PhIO

4.11

Texaudeckue ycTpoiicTBa: COOOLIAIONINECS COCY/BL,
YCTPOHCTBO BOJOIPOBOJA, T'MJPABIMYECKUI Ipecc,
MaHOMETp, 0apoMeTp, BHICOTOMEDP, OPIIHEBON HAcCoC,

apeomeTp

PABOTA, MOITHOCTD, DHEPTUA

5.1 Mexanudeckas pabora
5.2 MexaHuueckas MOIIHOCTh
53 IIpocTeie MexaHU3MBbI: pblyar, OJOK, HaKJIOHHas
' 10ckocTsh. [IpaBuio paBHOBecHs pblyara
54 [TpuMeHeHMe paBUIIa paBHOBECHS pbluara K 0JIOKY
5 «3omoroe  mpaBwio»  MexaHuku. Koapduument
5.5 MIOJIE3HOTO  AcicTBUA ~ MexaHu3moB.  IIpocteie
MEXaHU3MBbI B OBITY U TEXHUKE
5.6 [ToreHImanpHast SHEPrUM TeJa, MOJHIATOrO HaJl 3eMIEN
5.7 Kunernueckas sneprus
s g [Tonnass MexaHnyeckasi 3Heprusi. 3aKOH U3MEHEHUS U

COXPAaHCHUMA MEXaHH4YeCKOH OHEPIrun

JOKYMEHT MOZAMUCAH SMIEKTPOHHOM MOAMUCHIO
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[TpakTuyeckue paboOTHI:

#H##Par###Onpenenenne pabOThl CUJIBI TPEHHS TIPH
59 PaBHOMEPHOM JIBM)KEHUU Te€jJa IO T'OPU30HTAIbHOU
' noBepxHOCTU. [ccnenoBanue ycnoBHN paBHOBECHUS

ppiuara. M3mepenue KIIJI HaKIOHHOM IUIOCKOCTH.

HSy‘ICHI/Ie 3dKOHa COXpAaHCHHA MeXaHHYeCKOM OHEPIrun

510 dusnyeckue SBICHHSI B npupoac: pbHaru B TECJIC
YCJIOBCKAa

TexHuueckue yCTpOMCTBA: pblUar, IOABUKHBIA U
5.11 HETOABMKHBIN OJIOKH, HAKJIOHHAS TUIOCKOCTh, TPOCTHIE

MEXaHU3MBI B OBITY

8 KJIACC

Kox Kon
pasaena JJIeMEeHTA
TEITJIOBBIE SIBJIEHI S

IIpoBepsiemble 1eMEHTBHI COIePKAHUS

OCHOBHbBIE TOJIOXKEHUSI MOJIEKYJISIPHO-KUHETHUECKOM

TEOpUU CTPOEHHUs BemiecTBa. Macca U pa3Mepsl
6.1

MoJsieKyd. OmbITEl, TMOATBEPXKAAOIINE OCHOBHBIE

ITOJIOKCHUA MOHGKYJI}IpHOKI/IHeTI/I‘ICCKOﬁ TeOpHUn

Monenu  TBEPAOro, IKUAKOIO M Trazo00pa3zHOro
6.2 cocTosHui BemecTBa. Kpucramimdeckue u amopdHble
6 Tena
OOBsicHEeHHE CBOICTB I'a30B, )KUAKOCTEH U TBEPBIX TEI
6.3 Ha OCHOBE IIOJIO)KCHUN MOJIEKYJIAPHOKMHETUYECKOU
TEOPUHU
6.4 CmauvBaHME U KallWJUISIPHbBIE SIBICHUS

6.5 TennoBoe pacmIMpeHne U cKaTue

6.6 Temneparypa. CBsi3b TemmepaTypbl €O CKOPOCTBIO

TCIIJIOBOT'O IBUXXCEHUA YaCTHUI]

JOKYMEHT MOZAMUCAH SMIEKTPOHHOM MOAMUCHIO
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BuyTpenunsis ~ sHeprus. CrocoObl  M3MEHEHUs
6.7 BHYTPEHHEH SHEpPruu: TEIUIonepeaadya U COBEPIICHUE

paboThI

BI/I,[[BI TEILIoIEpEaavn: TEIJIOIIPOBOAHOCTD,
6.8
KOHBCKIUA, U3JIYUCHUC

KommuectBo TerioTbl. YAenbHas  TEILUIOEMKOCTH
6.9
BEIIECTBA

TernmooOMeH W TEIUIOBOE paBHOBECHE. YpaBHEHHE
6.10
TEIUIOBOro OanaHca

IInaBnenne n OTBCPACBAHUC KPpUCTATNIMYCCKUX
6.11
BEIECTB. Y AeJIbHAas TEII0TAa ILIaBICHUS

[TapooOpa3oBanue u  KoHaeHcanus. Vcmapenue.

Kunenne. VYnenpHas Ttemiora mapooOpa3oBaHUS.
6.12

3aBUCHUMOCTh TEMIIEPATyPbl KUTIEHUSI OT aTMOC(EPHOTO

JaBJICHUA

6.13 BnaxxnocTs Bo3tyxa

6.14 OHeprus TOIUIMBA. Y IeJIbHAs TEIJIOTa CrOPaHUs
[Tpunnuner  pabotel  TemioBbix aurarened  KIIJI
6.15 TEIJIOBOTO JABHUTAaTelNsA. TeIlIOBEIE NBUTAaTEIN U 3alllUTa

OKPYXaroIIel Cpeabl

3aKOH COXpaHEHWs M TMpEeBpallleHuss HHEPruu B
6.16
TEIUIOBBIX MTPOLIECCaX

[TpakTyeckue paboTHI:

HHHPar###ONBITEL 110 OOHAPYKEHUIO JIEHCTBUS CHJI

MOJIEKYJISIPHOTO MIPHUTSIKCHHUS.

HAHParf##ONBITBL  TI0  BBIPAILIMBAHUIO KPUCTAJIOB
6.17 IIOBapEHHO COM MM caxapa.

HH#HPar###OneITel 10 HAONIONEHHIO  TEIJIOBOTO

pacuIpeHusi ra30B, KHUIKOCTEH M TBEPIBIX TEII.

H#HPar#H#Onpenenenue 1aBaeHNs Bo3lyXa B OaiioHe

HINPHIIA.
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HH#HPar###ONBITB, NEMOHCTPUPYIOLIME 3aBUCUMOCTh
JABJICHUS] BO3[yXa OT ero oO0b&éMa U HarpeBaHUs WU
OXJIKICHHUSI.

#i#Par## IpoBepka TUIIOTE3bI JTMHEUHON
3aBUCHMOCTH  JITUHBI ~ CTOJNOWKA  JKHJIKOCTH B
TEPMOMETPUUYECKOIl TpyOKe OT TeMIlepaTyphl.
###Par###Habmonenne  M3MEHEHUsT  BHYTPCHHEH
SHEPTUM TeJla B pe3yJibTaTe TEeIionepesadyn u paboThl
BHEILIHUX CHIIL.

###Par###lccnenoBanue SBICHUS TEIJIOOOMEHA TIPH
CMEIIMBAHUH XOJIOIHOM U TOpsiueld BOJBI.
#HHHPar###Onpenenenne KOJINYECTBA TETLJIOTHI,
MOJIy4YEHHOTO BOJIOM TIPH TEIJIOOOMEHE C HArpeThiM
METATMYECKUM LUTUHAPOM.

H#HHPar##H#Onpenenene  yJIelabHOM — TEIUIOEMKOCTH
BEIIIECTBA.

#Hi#HPar###lccnenoBanue npoiecca UCIapeHus.
#HH##Par##HOnpeneneHrie OTHOCUTEIBHONW BJIAXKHOCTH
BO3/IyXa.

#HHPar###Onpenenenne YIETbHOU TETIOTHI

IJIaBJICHUS JIbAA.

@duznueckue SBICHUS B TMPUPOJE: IOBEPXHOCTHOE
HAaTSOKCHUC W KAlWJUUIAPHBIC SABJICHHUA B IIPUPOIL,
6.18 KPUCTAJUIBI B IPUPOJIE, n3nyuenne CoHIla, 3aMep3aHne
BOJIOEMOB, MOpCKHE Opu3bl; 00pa3oBaHUE POCHI,

TyMaHa, UHEC, CHECIa.

TexHuyeckue yCTPOMCTBA: KalWUIAPBI, IPUMEPHI
UCIIOJIb30BaHUs KPUCTAILIOB, )KUIKOCTHBIA TEPMOMETP,
6.19 JaT4YUK TeMIEepaTypsl, TEPMOC, CUCTEMa OTOIUJICHUS
JIOMOB, THTPOMETpPBI, TICUXPOMETp, MapoBasi TypOHHA,

ABUTATCJ]Ib BHYTPCHHETO CrOpaHU.

OJIEKTPUYECKUE 1 MAT'HUTHBIE ABJIEHUA

7.1 OnexTpusanus Tei. /[Ba poga 3J1EKTpUUECKUX 3aps10B
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B3aumMopeiictBue 3apspkeHHBIX Tel. 3akoH KyioHa
7.2 (3aBUCHMOCTb CHJIBI B3aMMOJCHCTBUSA 3apsHKEHHBIX Tell

OT BCJIIMYUHEBI 3apAA0B U paCCTOSAHUSA MCXKIY TeJ'IaMI/I)

DJIEKTPUYECKOE noJe. Hanpsioxkéanocts
7.3 ajeKkTpuueckoro moss. IlpuHunun — cymnepro3unuu

AIIEKTPUYECKUX I0JIEN (Ha KAUECTBEHHOM YPOBHE)

Hocurenu »snekTpuyeckux 3apsaoB. DJIeMEHTapHbIN
7.4 anekTpudeckuit 3apsaa. Ctpoenue aroma. [IpoBonHuku

U JUDJIEKTPUKU
7.5 3aKOH COXpaHEHHMS JIEKTPUUECKOTro 3apsiia

BJICKTpI/I‘IeCKI/Iﬁ TOK. Ycnosus CyHICCTBOBaHUA
7.6
QJICKTPHUYCCKOI'O TOKaA. M cTOYHUKH TTOCTOSIHHOI'O TOKa

HerictBus 3IIEKTPAYECKOTO TOKa (TeruioBoe,
7.7 XUMHUYECKOE, MAarHUTHOE). OJEeKTPUYECKUH TOK B

KHUIKOCTAX U Ira3dax

OnekTpuyeckas 1enb. Cuiia Toka. IJIEKTPUYECKOE
7.8
HaIpsHKEHUE

CornpoTuBieHne MPOBOJIHUKA. VY nenbHoe
7.9
CONPOTHUBIICHUE BEIIECTBA

7.10 3axon OMa aJ1s yyacTKa Lenu

[TocmenoBarenbHOE MW NIApaLIEIbHOE COCIUHEHHUE
7.11
IIPOBOJHUKOB

PaGora ¥ MOIIHOCTH ANEKTPUYECKOTO TOKA. 3aKOH
7.12
Jxoyinst — Jlenna

DJeKTpUUYecKre Ienu U MOTPeOUTENH IIEKTPUUIECKOM
7.13
sHepruu B ObITy. KopoTkoe 3aMbIkanne

ITocTostHHBIE MarHuTHL. B3anMoaeicTBHE MOCTOSHHBIX
7.14
MAarHuToOB

MaruutHoe mnosie. MarHuTHoe moje 3eMiIM U €ro
7.15
3HAYEHME JUIS )KU3HU Ha 3eMile

OmngIT apCTCIIa. MarHutHoe II0JIe QJICKTPHUYICCKOTO
7.16
TOKa. HpI/IMCHeHI/IC QJICKTPOMArHuTOB B TCXHHUKE
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JlelicTBME MArHUTHOTO MOJS HA MPOBOJHHUK C TOKOM.

:‘)J'ICKTpOI[BI/IFaTeJIB IMOCTOSTHHOT'O TOKa. M crojib30Banme

T AIIEKTPOJBUraTeNIel B TEXHUYECKUX YCTPOICTBaX M Ha

TpaHCIIOpTe

OnbiTel  @apajned. SBieHue  AJIEKTPOMArHUTHOU
7.18

naaykuuu. Ipasumno Jlenna

DJeKTporeHepaTop. CrniocoOsl MOJIy4YEHUS
7.19 AJIEKTPUYECKOM  SHEPruu.  DJEKTPOCTAHIIMM  HA

BO300HOBIISIEMBIX HCTOYHHKAX YHEPTUHU

[TpakTuueckue paboThI:

OMnBITHI 10 HAOTIOICHUIO YJIEKTPU3AIIUHU TEJT MHIYKIIUEH

Y TIPU COMPUKOCHOBEHUH.

HccnenoBanue NEHCTBUS AJIEKTPUYECKOTO TMOJS Ha

MPOBOJAHUKH U TUIIIEKTPUKHU.

COopka u mpoBepka pabOTHI SJIEKTPUUECKOU IEMU

IIOCTOSIHHOT'O TOKaA.

H3mepeHue u peryiupoBaHHUe CUIIbI TOKA.

W3mepenue u peryiupoBaHue HaMPsHKEHUS.

HccnenoBanne 3aBUCHUMOCTH CHJIBI TOKa, HIYLIETO

yepe3 pe3UCTOp, OT CONPOTUBIEHHUS pe3ucTopa U
720 HaIpsKEHUS Ha PE3UCTOPE.

OmBITHI, JIEMOHCTPHUPYIOLIHE 3aBUCHMOCTh
DIIEKTPHUYECKOTO CONPOTHUBIICHHUS TPOBOJHHKA OT €Tr0
JUTMHBI, TUTOIIA/IA TIOTIEPEYHOTO CEYCHHUSI U MaTepuaa.
[lpoBepka TpaBWia CIIOKEHHS HANPSHKCHUN TpU
MOCJIEeI0BATEIbHOM COEAMHEHUH JIByX PE3HCTOPOB.
[TpoBepka mpaBuiia JJis CHIIBI TOKA MPH NapaJlIeIbHOM
coelMHEHNU pe3uctopoB. OmpeneneHue  padOTHI
DIIEKTPHUYECKOTO TOKA, WAYIIETO Yepe3 PpPe3nucTop.
OmnpeneneHue MOLIHOCTH — DJIEKTPUYECKOTO  TOKa,
BBIJICTISIEMOM Ha pesucrope. HUccnenoBanue
3aBHCUMOCTH CHITBI TOKA, MAYIIETO Yepe3 JaMIIOUKY, OT

HanpspkeHus Ha Hell. Onpenenenue KIIJ[ narpesarens.
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Uccnenosanue MarHUTHOTO B3aUMOJICUCTBUS
IIOCTOSIHHBIX MarHuToB. M3yyeHue MarHUTHOro moJisd
MOCTOSIHHBIX MAarHUTOB NpH HUX OOBEAUHEHUU U
pazaenenuu. MccienoBanue qeUCTBUS 3IEKTPUUECKOTO
TOKa Ha MarHUTHYIO CTpEJIKY. OnbITHI,
JIEMOHCTPHPYIOLINE 3aBUCUMOCTh CHUJIBI
B3aUMOJICHCTBUS KaTYIIKH C TOKOM U MarHuTa OT CHJIbI
TOKa M HampaBJIeHHs Toka B Karymke. M3ydenwue
JIEUCTBUSI MAarHUTHOTO TOJII Ha MPOBOJHUK C TOKOM.
Konctpynpoanue u U3y4yeHUe paboThI
BIIEKTPOJBUTATENS. H3mepenne KII
AJIEKTPOJIBUTATEIbHON  yCTaHOBKU.  OmNBITBI  TIO
HCCJIEIOBAHUIO SIBJICHUSI 3JIEKTPOMArHUTHOM
WHIYKUWUW: HCCIEAOBAHUE WM3MEHEHUU 3HA4YeHUs U

HaIlpaBJICHHUA UHAYKIIHOHHOTO TOKa

dusnueckre SBICHUS B TPUPOAC: DICKTPUUECKUE
ABIIEHUST B aTrMocdepe, DIIEKTPUYECTBO  IKHUBBIX
7.21 OpraHU3MOB, MArHUTHOE MoJie 3eMiu, Apei( MOI0CoB,
POJIb MAarHUTHOTO TOJIS JIJIS1 )KU3HU Ha 3emiie, TIOJIIPHOE

CHUSIHUEC

TexHu4eckue yCcTpOMCTBA: IEKTPOCKOI, aMIIEpMETp,
BOJIETMETP, PEOCTAT, CYETUUK DIIEKTPUIECKON SHEPTHH,
79 9JIEKTPOOCBETUTENbHBIE TNPUOOPBI, HarpeBaTelbHbIE
. AIEKTPOIPUOOPHI (mpumepsl), AIEKTPUUYECKUE
NPEJOXPAHUTEIH, SJIEKTPOMATrHUT, SJEKTPOJIBUTATEID

MMOCTOAHHOI'O TOKA, FTCHEPATOP IMOCTOSAHHOI'O TOKa
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9 KVIACC

Kon Kon
[IpoBepsieMble 371EMEHTHI COJIEPKaAHUS
pasznena JJIEMEHTa
MEXAHWYECKMUE ABJIEHUA
o1 Mexanuueckoe JBMKeHHE. MaTepuaipHas TO4Ka.
' Cucrema orcuéra
8.2 OTHOCUTEIBHOCTh MEXAHUYECKOTO IBUKEHUS
8.3 PaBHOMepHOE NPSAMOJIMHENHOE IBUKEHHUE
#H##Par#HHtHepaBHoMepHOE NPAMOJIMHEHHOE
8.4 neikenne. CpeqHsis 1 MTHOBEHHAs! CKOPOCTh TeJa Ipu
HEPaBHOMEPHOM JIBUKEHUU
g5 VYckopenue.  PaBHOyCKOpeHHOE — MPSAMOJMHENHHOE
' JBIDKEHUE
8.6 #Hi#HParf##CBoOoiHOE nagenue. OnbIThl [anues
#HiHPar###PaBHOMEpHOE JBM)KEHHUE IO OKPYKHOCTH.
8.7 [lepuon u yactora obpamienus. JluneiiHas u yriaoBast
ckopocTH. LleHTpocTpeMUTENIbHOE YCKOPEHUE
8 8.8 [Tepserit 3akon HetoToHa
8.9 Bropoii 3akon HeroToHa
8.10 Tperuii 3akoH HeroToHa
8.11 HH#HParf##] [pyHIMI cynieprno3niuy CUil
8.12 Cuna ynpyroctu. 3akoH ['yka
%13 ##HParfi##Cuiia TpeHMsI: CHJIa TPEHMSI CKOJIBKEHUS,
. CHUJIa TPEHMSI TTOKOS, IPYTHe BUJIbI TPEHUS
S 14 #HHParfi##Cuila  TSDKECTM M 3aKOH  BCEMHUPHOTO
. TATOTEHUS. Y CKOpEeHUe CBOOOIHOTO MaJIeHUs
8 15 JBuxenne mmaHer Bokpyr Comnna.  IlepBas
' KoCcMHU4YecKasi ckopocTb. HeBecoMOCTh U neperpysku
S 16 PaBHOBecue MarepuadbHOW  TOYKH. AOCOJIIOTHO
' TBEpI0E TEIO
%17 #HiHPar###PaBHOBecue TBEPOTO TeNa ¢ 3aKPEIUIEHHON
. ocCblo BpaleHus. MomeHT cuisl. LlenTp Tsoxectn
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8.18 Nmnynbc Tena. MI3mMenenue ummynsca. IMIysibe cuiibt

8.19 3aKOH COXpaHEHMsI UMITyJIbCa

8.20 #H#HPart##PeakTUBHOE IBIKEHUE

8.21 Mexanunueckasi paboTa ¥ MOIIHOCTb

999 PaGota cun TskecTH, ynpyroctd, TpeHus. CBs3b
SHEPIruu 1 paboThl

223 HOTeHI_II/IaJIBHaH SHEpruda TCjia, MNOAHATOrO Han
IOBEPXHOCTHIO 3emin

8.24 [ToTeHIanbHas SHEPrUsl CHKATOU MPYKUHBI

825 #H##Par##HKunernueckas  sHeprus. Teopema o

KMHETUYECKOU SHEPIUU

8.26 HHHParf##3aKoH COXpaHEHHS] MEXaHUYECKON YHEPIUU

[TpakTuyeckue paboOTHI:

OmnpeneneHne cpeaHeil CKOPOCTH CKOJBKEHUS Opycka
WIM JBWKCHUS INApHKa 110 HAKIOHHOW IJIOCKOCTH.
Ornpenenenue yCKOpeHUs Tea Mpu PaBHOYCKOPEHHOM
JIBMYKCHHH 110 HAKJIOHHOW TIIIOCKOCTH.

HccnenoBanue 3aBUCUMOCTH MYTH OT BPEMEHH IPHU
PaBHOYCKOPCHHOM  JIBIDKEHHUM  0€3  HadaIbHOU
CKOPOCTH.

[TpoBepka THIIOTE3BI: €CIH TPH PABHOYCKOPEHHOM
JBUKEHUHM 0€3 HAa4aJbHOW CKOPOCTU IYTH OTHOCSITCS
8.27 Kak pA1 HEYETHBIX YHUCEI, TO COOTBETCTBYIOIIUE
MPOMEKYTKH BPEMEHU OJJMHAKOBBI.

Hccnenosanue 3aBUCHMOCTH CHJTBI TPCHHUS
CKOJNBKEHUST OT CHJIBI HOPMAllbHOTO JIaBIICHUS.
Ompenenenne KodpUIIUEHTA TPEHUS CKOJIbXKEHUS.
Onpenenenne KECTKOCTH MPYKUHBL. OmpenencHue
paboThl CHIIBI TPEHUS MPU PABHOMEPHOM JBHKEHUHU
TeJla M0 TOPU3OHTAIBHOM MOBepXHOCTU. OnpeaeneHue
paboOThl CHIIBI YOPYTOCTH TMpH MOABEME Tpy3a C
WCIIOJIb30BAHUEM  HETOJBHKHOTO W TOJIBHIKHOTO

OJIOKOB
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duznueckue SBJICHUS B PUPOJIC: MPUITUBHI U OTJIUBBI,
8.28 JIBWXKeHrEe T1aHeT COJIHEYHOW CHUCTEMbI, PEaKTUBHOE

JABWIKCHUC )KUBBIX OPTaHU3MOB

220 TexHuueckue yCTpPOWMCTBA: CHOUAOMETpP, JAaTYUKHU
IIOJIOKEHUS, PACCTOSHUS U YCKOPEHUSI, PAKEThI

MEXAHWYECKHUE KOJIEBAHMA 1 BOJIHBI

KonebarensHoe IIBIDKECHUE. OcCHOBHEIE
9.1 XapaKTepUCTUKH  KOJEOaHWW: TEepuoj], YacroTa,
aMIUTUTY/ 1A

MaremaTuyeckuii M NPYXUHHBIA  MAasiTHUKHU.

9.2 [IpeBpamienye  sHepruM  Npu  KoJIeOATEILHOM
JIBHOKEHUU
93 3aryxaromue kojieOanus. BeIHYX)IeHHbIE KOlIeOaHus.
' Pe3onanc
Mexanuueckue BosiHbl. CBOICTBa MeXaHHMUYECKUX
BOJIH. [IpomonbHble W momepedyHbie BOJHBL. J[nuHa
94 BOJIHBI U CKOpPOCTb €€  paclpoCTpaHEHHs.
MexaHnyeckue BOJIHBI B TBEPJIOM TEJ€, CEHCMUYECKHE
BOJIHBI
9 9.5 3Byk. ['poMKOCTB 1 BbICOTa 3ByKa. OTpakeHUE 3ByKa
9.6 WNHdpa3Byk u yabTpa3Byk
[TpakTyeckue paboOTHI:
OnpeneneHnue 4YacToTbl M IepuoAa  KosieGaHUit
MaTEMaTHYECKOTO MasiTHUKA.
Onpenenenue 4YacToTbl M IepuoAa  KosieGaHUit
IIPYXKUHHOT'O MasiTHUKA
HccnenoBanue 3aBUCUMOCTH TepHoJa KojeOaHHi
9.7 MOJIBEIIEHHOT0 K HHUTU Tpy3a OT JUIMHBI HUTH.

HccnenoBanre 3aBUCUMOCTH TepHoJa KojeOaHHi
MPYXUHHOTO MasTHUKAa OT Macchl rpysa. [IpoBepka
HE3aBUCHUMOCTH  Ilepuoja  KoyiebaHuil  Tpy3a,
MOJIBEILIEHHOTO K HUTH, OT MAcChl Ipy3a U KECTKOCTHU
npyxuHsel. V3MepeHune  ycKopeHuss CBOOOJHOTO

naJieHus
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®u3nyecKue SBJIECHUS B IPUPOJIE: BOCIIPUATHE 3BYKOB
9.8 KUBOTHBIMH, 3E€MJICTPSACEHUE, CEHCMHYECKUE BOJIHBI,
IlyHAMH, X0
0.9 TexHudeckue yCTpONCTBA: 3XOJIOT, HCIOJIb30BaHUE
' yJIbTPa3ByKa B OBITY U TEXHUKE
OJIEKTPOMATHUTHOE ITOJIE U SJIEKTPOMAT'HUTHBIE BOJIHBI
0.1 DJEKTPOMArHUTHOE 10Jie. DIEKTPOMArHUTHBIE BOJIHBI.
' CBolicTBa 3JIEKTPOMAarHUTHBIX BOJIH
10.2 [Ikana 371€eKTPOMAarHUTHBIX BOJIH
103 DrexTpoMarHuTHas npupoza cBera. CKOpocTh CBeTa.
' BonHoBEIE CBOMICTBA CBETa
10 [TpakTuyeckue paboOTHI:
10.4 N3yueHne CBOHCTB 3JEKTPOMArHUTHBIX BOJH C
MTOMOIIBI0 MOOMIIBHOTO TestehoHa
@usnueckue SBICHUS B TNPUPOJE: OHOIOTHYECKOE
10.5 IEUCTBUE BUJIMMOTO, yIbTpaduoIeTOBOTO u
PEHTT€HOBCKOTO U3IyUYEHUM
10.6 Texnuueckue YCTpOWCTBA: HCII0JIb30BaHUE
' AIIEKTPOMArHUTHBIX BOJH JJISi COTOBOM CBSI3U
CBETOBGIE SBJIEHUA
11.1 JlyueBas monenb cBera. IcTOUHMKH cBETa
11.2 [IpamonnHEHOE pacIpOCTpAHEHUE CBETA
13 Otpaxxenue cBera. Ilmockoe 3epkano. 3akoH
. OTpaXkKCHMsI CBETA
14 IIpenomiienne cBeTa. 3aKOH IIPEJIOMIICHUS CBETA.
' [TosnHOE BHYTpEHHEE OTpaKEHHUE CBETA
11 11.5 JIunza. Xox nydeil B TUH3E
116 OnTHueckas cucrema ¢oroannapara, MUKPOCKONa U
' Teneckona
17 I'maz kak onTtudeckas cucrema. biuzopykocTs u
' JAIIbHO30PKOCTh
18 Paznoxenue 6enoro csera B criekTp. OnbiTsl HptoTOHA.
. CrnosxeHue crieKTpajibHBIX IIBETOB. Jlucmepcus cBeTa
11.9 [TpakTueckue paboThI:
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#HiH#Parf##lccnenoBanue 3aBUCHUMOCTH yria
OTpaXKeHHsI CBETOBOTO JIyya OT yrJja MajaeHusl.
Hi#HPar#Ht#13yuenne XapakTepUCTHK H300paKeHHS
IpeIMeTa B INIOCKOM 3epKalle.
#Hi#H#Parf##lccnenoBanue 3aBUCUMOCTH yria
MPEIOMIICHUSI CBETOBOIO Jiy4da OT yrIjla MaJieHus Ha
TPaHUIIE «BO3IYX — CTEKIIO».

###Par### lonyuenue uM300paKEHUHW C IOMOIIBIO
coOMparoIIeil JTMH3BL.

#H##Par###Onpenenenrne (POKYCHOTO pPACCTOSHHS H
ONTUYECKOIN CUJIbI COOMpAOIEH JTUH3BI.
HHHPar###ONBITEl IO pa3NokeHuto 0eroro cBera B
CIEKTD.

HHHPar##H#ONBITHL 110 BOCHPUATHIO 1IBETA MPEAMETOB

npy UX HaOJIIOICEHUH Yepe3 IIBETOBbIC (DMIIBTPHI

11.10

®Ou3nyecKkue SIBICHUS B npupoac: 3aTMCHUA COJIHIIa u
.HYHBI, OBCTa TCJI, OITHUYCCKHUC SIBJICHHA B aTMOC(bepe

(uBet HeOa, pedpakius, pagyra, MUPax)

11.11

KBAHTOBBGIE

12.1

12.2

TexHudeckue  yCTpOMCTBA: OYKH,  IIEPUCKOII,

(bOToaHnapaT, OIITHYCCKHUE CBETOBOAbI

SABJIEHUSA

Omneitel Pesepdopna u nianerapHas MOAENb aroMma.
Mopnens atroma bopa

I/ICHYCKaHI/Ie H TIOTJIOHICHHUE CBCTA ATOMOM. KBaHTBbI.

JInHelyaTele CIIEKTPBI

12.3

PannoaktuBHOCTh. Anb(a, 6eTa- U raMMa-u3ITydeHus

12 12.4

12.5

Crtpoenne aroMmHoro szapa. HykinonHas Mozens
aTOMHOTO siipa. M3oTomnsl
PannoaktuBHble npeBpaiienusd. Ilepuon nomypacnana

ATOMHBIX AA€P

12.6

ﬂ)lepHBIe pCaKkmuu. 3aKOHEI COXPAHCHUA 3apAa0BOTO U

MacCCOBOTI'O YHUCEII

12.7

BHCPFI/ISI CBiA3M ATOMHBIX SAJEP. CBsI3p Macchl M

SHEPTUu
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198 Peakuumn cuHTe3a u genenus sauep. McroyHukum
sHepruu CoJiHIa U 3BE3]

129 SAnepnas osHepretuka. JlelcTBUE paJMOAaKTUBHBIX

I/ISJIy‘-ICHI/Iﬁ Ha JXUBBIC OPIraHU3MbI

[TpakTuyeckue paboOTHI:

HaOnroneHue CIUIOIIHBIX W JIMHEHYaThIX CIIEKTPOB
U3ITy4EHUSI.

12.10
HccnenoBaHue TpeKoB: U3MEPEHHE SHEPIHMM YacCTULIbI
110 TOPMO3HOMY IyTH (110 hoTorpadusm).

N3mepenue paanoakTUBHOro hoHa

dusnueckue SBICHUS B MPUPOJE: €CTECTBEHHBIN
paZOaKTUBHBII ¢om, KOCMHUYECKHE Ty4H,
12.11 PaAMOAKTUBHOE M3JIyYEHUE MPUPOJIHBIX MHUHEPAJIOB,
JIEMCTBUE DPANAMOAKTHBHBIX WM3JIyYEHHH HAa OpPraHU3M

YCJIIOBCKaA

112 Texnuueckue YCTpOMCTBA: CIIEKTPOCKOII,
WHIVBUAYaAJIbHBIN 103UMETp, KaMmepa Buibcona
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IPOBEPSIEMBIE HA OI'D 11O ®U3UKE TPEBOBAHUS K
PE3YJbTATAM OCBOEHHUSI OCHOBHOM OBPA3OBATEJBHOM
ITPOTPAMMBI OCHOBHOTI'O OBIIIEI'O OBPA30OBAHUS

Kon IIpoBepsiemble TPeOOBAHUS K MPEAMETHBIM pe3yJibTaTaM
NpoBepsieMoOro 0a30BOro ypoBHsI 0CBOCHHSI OCHOBHOIi 00pa3oBaTeIbHOI
TpeOoBaHus NporpaMMbl OCHOBHOI0 0011ero odpasopanust Ha ocHose PI'OC

Ilonnmanue ponu (QU3MKM B  HAy4HOM KapTHHE  MUDA;
c(OPMUPOBAHHOCTh 0a30BBIX TPEJCTABICHUNA O 3aKOHOMEPHOM
CBSI3U M I103HABAa€MOCTH SIBJICHUN IIPUPOBI, O POJIH SKCIIEPUMEHTA B
¢usuke, o cucreMooOpasymomeid poiu (U3MKA B Pa3BUTHU
1 €CTECTBEHHbIX HAyK, TEXHUKM U TEXHOJOTuil, 00 3BOJIOLUU
(GU3NYECKUX 3HAHUN M UX POJIM B LIEJIOCTHOH €CTEeCTBEHHOHAYYHON
KapTMHE MHpa, O BKJAJE POCCHUMCKUX M 3apyOEKHBIX YUEHBIX-
(U3MKOB B pa3BUTHE HAYKH, OOBSICHEHNE TIPOIIECCOB OKPYIKAIOIIETO

MHUpa, pa3BUTHUC TCXHUKH U TEXHOJOrui

3HaHUs O BUAAX MaTepuM (BELIECTBO U IOJIE), O JBWKCHUM Kak
crocobe CyIIeCTBOBAaHMS MaTepuH, 00 aTOMHO-MOJICKYJISIPHOM
TEOPUM CTPOEHMs BEIIECTBA, O (U3NYECKON CYLIHOCTH SIBICHHUM
NpUpoAbl  (MEXaHWYECKHX, TEIUIOBBIX, JJIEKTPOMArHUTHBIX U
2 KBAHTOBBIX); YMEHHE pa3JIn4yarh SBJICHUS IO OIHUCAaHHUIO UX
XapaKTEepHBIX CBOICTB W HAa OCHOBE OINBITOB, JAEMOHCTPUPYIOIINUX
JaHHOe (U3UYECKOE SIBIIEHHE, YMEHHE paclo3HaBaTh MPOSIBICHHUE
M3Y4YEHHBIX (U3NYECKUX SIBJICHUM B OKPY’KAIOLEM MHUPE, BBIIEISIS

WX CYIIECTBEHHbIE CBOMCTBA (MPU3HAKH)

BJ'I&I[CHI/IG OCHOBaMH ITOHSATHHHOIO afnmnapara U CHUMBOJIMYECKOTO

A3bIKa (I)I/I3I/IKI/I " HUCIIOJIb30BAHUC UX JIS1 PCHICHUSA y‘le6HHX 3aaay;

: YMEHHE XapaKTepPH30BaTh CBOWCTBA TeN, (U3NYECKUE SBICHUS H
MIPOLIECCHI, UCTIONB3YA (PyHIaMEHTAIbHbIE U SMITUPUYECKHE 3aKOHBI
A YMeHHue omnHchIBaTh HM3Y4YEHHbIE CBOMCTBA Tel U (usnyeckue
SIBJICHUS, ICTIONTB3YS (PH3UUECKUE BETUINHBI
Bnamenue ocHOBaMHM METOJOB HAYYHOTO TIO3HAHUS C YYETOM
5 co0uTroIeHHsI TTpaBuiI 0€30MacHOro TPpyAa: HabroAeHNue PU3HUECKUX

SIBJICHUU:

[IOKYMEHT MOAMUCAH 3/TEKTPOHHOW NMOAMNUCHIO
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YMEHHUE CaMOCTOSTEIbHO COOUPATh HKCIIEPUMEHTAIBHYIO YCTaHOBKY
U3 JTaHHOTrOo Habopa 00OpyJ0BaHUS IO HHCTPYKIMHU, ONUCHIBATH X0/
OTIBITA M 3aIUCHIBATH €0 PE3yJIbTAThI, (HOPMYIHPOBATH BHIBOKI;
IIPOBEICHUE TIPSAMBIX M KOCBEHHBIX H3MEpEHUl (U3NUECKuX
BEJIIMYUH: yMEHHUE IUIAHUPOBATH H3MEPEHUS, CaMOCTOSATEIbHO
coOupaTh AKCIEPUMEHTAIbHYI0 YCTAaHOBKY II0 MHCTPYKIHH,
BBIYUCIIATh 3HAYECHHUE BEJIIMYMHBI M AHAJIU3UPOBATH I10JYyYEHHBIE
pe3ynbTarthl ¢ y4€TOM 3aJaHHOM IOTPEIIHOCTH PEe3YJIbTaTOB
U3MEPECHU;

IIPOBEJICHUE HECJIOXKHBIX OKCIEPUMEHTAIBHBIX HCCICIOBaHUM;
CaMOCTOSITEIbHO COOMpaTh 3KCIEPUMEHTAIbHYIO YCTaHOBKY U
IIPOBOAUTH  HCCIENOBAaHUE IO  MHCTPYKUUH, IPEACTABIATH
MOJTyYSHHBIE 3aBUCUMOCTH (D)M3WYECKUX BEIIMYMH B BUJE TAOIUI] U
rpaduKOB, y4YUTBHIBaTh IOTPEIIHOCTH, JelaTb BBIBOJIBI IO

pe3ysbTaTtaM UCCIIEI0BAHUS

[lonnManue  XapakTepHBIX CBOWCTB  (DU3MYECKHX  MOJENeH
(MaTepuanbHas TOuka, abCOIIOTHO TBEPOE TEJIO0, MOJEIIU CTPOCHUS
6 ra3oB, XUJAKOCTEH M TBEPABIX TeJ, IUIAHETApHAs MOJEIb aToMa,
HYKJIOHHas MOJI€JIb aTOMHOI'O ]pa) U YMEHUE MPUMEHATh UX UL

00BsICHEHUS (PU3HUECKUX TPOIIECCOB

YMenue o0bsACHATh (U3UUYECKHE MPOLECCHl U CBOMCTBA TEJ, B TOM
YUCJIE U B KOHTEKCTE CHUTYyalUil IPaKTUKO-OPUEHTUPOBAHHOIO
XapakTepa, B YaCTHOCTH, BBIABIISATH IPUYUHHO-CIIEICTBEHHBIE CBSA3H
U CTpPOMTH OOBSCHEHHE C ONOpOW Ha MH3Y4YEHHBIE CBOICTBa
(¢bu3nuecKux SBIEHUN, (U3NYECKUE 3aKOHbBI, 3aKOHOMEPHOCTH U

MOJENN

YMeHue pemiath pacu€THble 3amauu (Ha 0aze 2 — 3 ypaBHEHHN),
WCTIONB3Yysl 3aKOHBI U (OPMYIBI, CBS3BIBAIONIME (PUIUUECKUE
BCJIMYMHBI, B YaCTHOCTH, 3allUCbIBATh KPATKOC YCJIOBHEC 3alayH,
BBISIBJISITH HENOCTAIOIINE JaHHBIC, BRIOUPATh 3aKOHBI M (POPMYIIBL,
HEOOXOUMBIE JTsI €€ PEIIeHUs, UCTIOJIH30BaTh CIIPABOYHBIE JTAHHEIE,
MPOBOJIUTHh PACUYEThl U OIIEHUBATH PEANTMCTHYHOCTH MOJIYYEHHOTO
3HaueHUus (PU3NUECKON BETUNYUHbBI; YMEHHE ONIPEAEIATh Ppa3MEPHOCTh

(bHSPI‘ICCKOfI BCJIIMYHHEI, HOJ'Iy‘-ICHHOﬁ IIpH pCHICHUUA 3aJa4n
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YMeHHne XapakTepus3oBaThb MPUHLHUIBI JEHCTBUS TEXHHUYECKUX
YCTPOMCTB, B TOM 4YHCIIE€ OBITOBBIX MPUOOPOB, U MPOMBIIIIEHHBIX
9 TEXHOJIOTMYECKHUX MTPOLIECCOB MO UX OMUCAHUIO, UCITIONb3Ys 3HAHUS O
CBOMcTBax (U3MUYECKUX SIBICHUH U HEOOXOAMMBbIE (PU3NYECKUE

3aKOHOMEPHOCTH

YMeHHe HCIoNb30BaTh 3HAHUS O (U3WYECKUX SBICHHUSIX B
MOBCETHEBHOM O KM3HU sl oOecrieueHHss OE30MacHOCTH IpHU
oOpamieHUn ¢  OBITOBBIMH  NPUOOpaMU U TEXHUYECKHUMHU
10 yCTPOWCTBaMHU, COXpPAHEHHUS 370POBbsI M COOJIONEHHUS HOPM
HKOJIOTUYECKOTO IOBEIEHUS B OKpPY)KAIOLICH cpeze; MOHUMaHHUe
HEOOXOAMMOCTH NPUMEHEHHS TOCTIDKCHHH (DU3MKM M TEXHOJOTUH

IJId paliMOHAJIBHOTO IMPUPOAO0IIOJIBb30BaAHUSA

OmnpIT momcka, MpeoOpa3oBaHMsl W TPEICTABICHUS HHGOpMAINN
(U3MYECKOro CO/EpKaHUs € HCIOJIb30BaHUEM HH(POPMALMOHHO-
KOMMYHHUKATUBHBIX TEXHOJIOTHi; yMEHHE OLIEHUBATh JOCTOBEPHOCTh
MOJy4YeHHON HMH(pOpPMAallMM Ha OCHOBE HMEIOIIMXCS 3HAHUA H
JIOTIONIHUTEIbHBIX ~ MCTOYHUKOB; YMEHHE HCIOJIb30BAaTh  IMpU
11 BBINOJIHEHUH Y4EOHbIX 3aJJaHUi HAy4YHO-TNOMYJSIPHYIO JIUTEpaTypy
(U3NYIECKOTO CONIEPKAHMS, CIIPABOYHBIE MaTePHAIIbl, PECYPCHI CETH
WntepHer; BnageHue 0a30BBIMH HaBBIKAMHU  NPEOOpa3oBaHMS
nH(poOpMalUd M3 OJHOW 3HAKOBOM CHUCTEMBI B JIPYIyl0; YMEHHUE

CO3aaBaThb COOCTBEHHBIC MHHUCHMECHHBIC H YCTHBIC COO6H_IeHI/ISI Ha

OCHOBC I/IH(bOpMaIII/II/I U3 HECKOJBKHUX UCTOYHHUKOB
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INHEPEYEHD 2JIEMEHTOB COAEPKXAHUA, IIPOBEPAEMbBIX HA OI'D

11O ®PU3UKE
Kon IIpoBepsieMblii 31eMEHT COAEPKAHUSA
1 MEXAHWYECKUE ABJIEHUA
{1 Mexanuueckoe JBHKeHuEe. MarepuanpHas Touka. Cucrema oTrcyéra.
' OTHOCHTENBHOCTD IBUKEHUS
PaBHOMepHOE 1 HepaBHOMEpHOE ABMkeHME. Cpennsisa ckopocTs. Popmyiia s
1.2 BBIUUCIICHUS CpelHEH cKopocTh: v = S/t
PaBHOMEpPHOE MPAMOIMHENHOE IBUKEHUE. 3aBUCUMOCTh KOOPAUHATHI TEa OT
BPEMEHH B CIIy4ae paBHOMEPHOT'O IPSIMOJIMHEUHOIO JIBUKCHHUSL:
13 (1) =x,+vt
I'paduku 3aBUCUMOCTH OT BpPEMEHU MJIsl MPOEKLUHMU CKOPOCTH, MPOEKLUHU
IepeMelIeHus, IyTH, KOOPAWUHATBI IIPH PABHOMEPHOM IPSMOJIMHEHHOM
JBUKCHUU
3aBUCUMOCTb KOOPAMHATBHI T€jJa OT BPEMEHHM B Cllydyae PaBHOYCKOPEHHOIO
HpﬂMOHHHeﬁHOFO JABYOKCHUA:
2
S)= Vo, * 1+
2
@opMmyael I OPOEKLIHUN NEPEMELICHUs], NTPOEKIUN CKOPOCTH U NPOEKIUHU
YCKOPEHUS MPY PABHOYCKOPEHHOM MPSMOJIMHEHOM JIBUKECHUU:
2
1.4 .sx(a‘)=vﬁx-r+ax-%~
U.r('f) =Upy T4, L,
a, (1) =canst,
szz - le: =la.s,
I'paduku 3aBUCUMOCTH OT BpPEMEHM Ui MPOEKIUH YCKOPEHHs, MPOEKIUU
CKOpPOCTH, IMPOEKIHUHU IIEPEMEIIECHUS, KOOPAWHATHI IIPU PaBHOYCKOPEHHOM
MPSIMOJIMHENHOM JBUKEHUH
CBobonnoe nanenue. opMyJibl, ONMMCHIBAIOIIE CBOOOIHOE MAICHUE Teja 10
1.5 BEpTUKAIIN (}IBI/I)KGHI/Ie TC€JIa BHHU3 HJIM BBEPX OTHOCHUTCIBHO ITOBECPXHOCTH
3emin). ['paduku 3aBUCUMOCTH OT BpPEMEHU JUISI HPOEKIMU YCKOpPEHHS,
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MPOEKIIUM CKOPOCTH M KOOPAMHATHI IMPH CBOOOJHOM TaJeHHHM Tela II0
BEPTUKAIIN
CKOpOCTh pPaBHOMEPHOrO JBWXXEHHUS Tela 1O OKpyxkHocTH. Hampapienue
CKOpPOCTH.

®opmyna A BBIUUCICHHUS] CKOPOCTU Yepe3 PaJuyC OKPYKHOCTH U MEPHOJ

oOpareHus:
U= MR
T
LlenrpocTpeMuTenbHOE yCKOpeHHe. HampaBieHue EHTPOCTPEMHUTEIHHOTO
1.6 yckopeHusi. @opmyiia 71l BBIYUCICHHUS YCKOPEHUS:
2
a. = L
i R

CDOpMy.]'Ia, CBA3bIBAOIAA IEPUOA U YACTOTY O6paH_[eHI/IHZ

Macca. II1oTHOCTE BellecTBa. CDOpMy.]'Ia JJIs1 BBIYUCIICHU S IIJTIOTHOCTH

_m

1.7 P=7
1.8 Cuna — BekTopHas pusndeckas BenuyrHa. CloxxeHue cui
1.9 SIBnenue nnepuuu. Ilepssiii 3akoH HeroToHa

Bropoii 3akoH HeroTona:

F=m-d
1.10
CoHanpaBieHHOCTb BEKTOPA YCKOPEHUS TeJla U BEKTOPA CHIIbL, JEHCTBYIOIIEN
Ha TeJo
B3anmoperictue ten. Tperuii 3akon HeroTona:
1.11 F 21 = _‘F.I.—2~2
12 Tpenue nokos u TpeHue ckoibxkeHus. Gopmyiia s BBIYUCIEHUS MOLYJIsS CUJIIBI

TPEHUSA CKOJIBXKCHUA:
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Hedbopmarus Tema. Ympyrue u Heynpyrue naedopmainuu. 3aKOoH YIPYroi

nedopmaruu (3axoH ['yka):

1.13 F=k-Al

BCGMI/IpHOC TATOTCHHE. 3aKOH BCCMHUPHOI'O TATOTCHUSA:

My -4
F=Gg.—L1 2
R

Cuna 1spKecTd. Y CKOpeHHe CBOOOIHOTO MaIeHHUS.
1.14
dopmyna A BEIYUCICHUS CHIIBI TSHKECTH BOJW3W MOBepxHOCTH 3emun: F =
mg.

Jemwxenue mnanet Bokpyr Comnna. [lepBas kocMuueckasi CKOpOCTb.

HesecomocTs 1 neperpy3ku
Nmnysbce Tena — BekTopHast prusnueckas BeJIMunHa.
1.15 p=mi

Nmnynbe cucremsl Ten. M3Menenune umiyibca. MMiynbe cusbl

3akoH COXpaHCHUA UMITYJIbCa I 3aMKHYTOI>’I CUCTEMBI TCII:
1.16 p=mmU, +in,U, =const

PeakTnBHOE IBMKEHIE

Mexanunyeckas pabora. @opmyria AJisi BHIYUCICHHUS paOOThI CUJTBI:

A=Fscosc

Mexannuyeckast MOIITHOCTD:

1.17
v=4
r
Kunernueckas u NMOTCHIHAJIbHAA SHEPI . (DopMyHa I BBIYHUCIICHUA
KUHETHYECKOM OHCPTHUHU:
1.18
.THUE
E ="
2

JOKYMEHT MOZAMUCAH SMIEKTPOHHOM MOAMUCHIO
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TeopeMa o0 kuHeTHUeCKOU YHeprun. Popmyra 1 BHIYUCICHUS
IIOTCHLIAAJIbHON YHEPTUH TeJa, OIAHATOTO

HaJ 3eMIISH:

E,= mgh

1.19

1.20

Mexanudeckas SHEpIUsL:
E=E;+E p

3aKOH COXpaHEeHHs MEXaHUYeCKOM dHeprun. Dopmyia Jijis 3aKoHa
COXPAHEHHUS MEXaHWUYECKOHN SHEPTUU B OTCYTCTBHUE CUJI TpeHUs: E = const.
[IpeBparieHne MeXaHUYECKON PHEPTUH MIPH HATHYMH CHJIbI TPESHUS.
[IpocThie MexaHU3MBI. «30JI0TOE TIPABUIIO» MEXAHHUKH.

Peruar. Moment cuisl: M - Fl.

VYcnoBue paBHOBECHS pblyara:
M, +M; +..=0
[ToasrxHBIN 1 HemOABWKHBIN O0510ku. KITJ] mpocThIx MEXaHU3MOB,

n= Anonesnas
A—a&rpaq:::

1.21

JlaBiienune TBEpIOTO TENA.
dopmyiia 11 BBIYACICHUS JABJICHUS TBEPIOIO Tea:

- £
p_S'

JaBnenue raza. ATMocepHOe JaBleHuUE.

FI/I,HPOCTaTI/I"IeCKOG JAaBJICHUC BHYTPH KUIAKOCTHU.

@opMya 11 BBIYMCIICHHS 1aBJICHHS BHYTPU KUIKOCTH:

p=pgh+p_,

1.22

3axoH [lackans. 'mapaBnudeckuii mpecc

1.23

3akon Apxumena. dDopmyna sl ONPEACICHUS BBITATKUBAIONIEH CHIIHI,

ﬂeﬁCTBYIOmeﬁ Ha TCJIO, HOpr)KéHHOC B XXUJAKOCTH MJIM ras:

F_&m. =pgv
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Ycaopue miapanus teia. [lnapanue CYZJO0B 1 BO3QYXOIIJIABAHUC

1.24

Mexannueckue KojeOaHus. AMIUIMTYZa, NEpUOJ M dYacToTa KoJeOaHui.

®dopmya, CBSI3bIBAIONIAS YACTOTY U MEPHUO] KOJICOAHUIA:

1.25

1.26

1.27

1.28

MareMaTtnueckuii UM IpyKMHHBIA MasTHUKM. [IpeBpaimeHue sHepruu Inpu

Ko0J1e0aTeIbHOM JIBIKEHUHU
3aryxaromue kojaebanus. BeinyxeHHbie konebanus. Pezonanc

MexaHudeckre BOJIHBI. HpOI[OJ'H:HBIC M IIOIICPEYHBIC BOJIHEI. HJ’II/IHa BOJIHBI U

CKOPOCTb PaCIpOCTPAHECHUS BOJIHBIL:

L=v-T

3By1(. rpOMKOCTB " BBICOTA 3BYKa. OTpa)KeHI/Ie 3BYKOBOﬁ BOJIHBI Ha I'paHUIIC

nByX cpenl. MHDpa3ByK U yIbTpa3ByK

1.29

1.30

IIpakmuyeckue pabomul

N3mepeHnne cpeaHel IIIOTHOCTH BEIIECTBA; ApXUMEAOBOM CHUIIBI; KECTKOCTH
IPYXUHBI, KOA(QUIMEHTa TPEHUSI CKOJIBbXKEHUS; paOOThl CUJIbI TPEHUS, CUJIbI
YOPYTOCTH; CPEIHEN CKOpPOCTU JABMKEHMsI OpycKa 110 HaKJIOHHOM IIOCKOCTH;
YCKOpeHHUs1 Opycka MpH JIBMKEHUU 10 HAKIOHHOM IUIOCKOCTH; YacTOThl U
nepuoja KojeOaHW MaTeMaTHMYeCKOro MasTHUKA; 4YacTOThl M Iepuoja
Kosie0aHUH MPY>KUHHOTO MasiTHUKA; MOMEHTA CUJIbI, IEHCTBYIOIIEr0 Ha phlyar;
paboThl CHIIBI YOPYTOCTH IMpPH MOABEME I'py3a C MOMOIIBI0 HEMOJBUIKHOIO
6110Ka; pabOTHI CUJIBI YIIPYTOCTH IPU MOABEME Ipy3a C MOMOIIBIO MTOJIBUKHOTO
0J0Ka.

HccnenoBanue 3aBUCUMOCTH apXMMEIOBOM CHIIBI OT 00BEMa MOrpyKEHHOMN
YacTH T€JIa U OT IJIOTHOCTH JKMJIKOCTH; HE3aBUCUMOCTH BBITAJIKMBAIOIIEH CHUIIBI
OT MAacChl TeJIa; CUJIbI TPEHUS CKOJIBKEHUS OT CHJIBI HOPMAJIBHOTO JTABJICHUS U
OT poJia TOBEPXHOCTH; CUJIbI yIIPYTOCTH, BO3HUKAIOIIEH B IIPYKUHE, OT CTETICHU
nedopManuy NpyKUHbI; YCKOPEHUs OpycKa OT yTJia HakJIOHa HalpaBJIsIoLIeH;
nepuoja (4acToThbl) KoJeOaHU HUTSHOTO MasiTHUKA OT JJIMHBI HUTH; TIEpUOJia
Kosie0aHUH MPY>KUHHOTO MasiTHUKAa OT MacChl rpy3a U KECTKOCTU MPYKHUHBI,
HCCleIOBaHNEe HE3aBUCUMOCTU TepHoJia KOoJeOaHWH HUTSHOTO MasTHHKA OT

MacCChI I'py3a. HpOBCpKa YCJIOBUS PABHOBCCHUS pblUara

Dusuueckue s6l1EHUA 8 npupode.‘ NpuUMEpbl ABUXXCHUA C PA3JIMYHBIMU

CKOPOCTSIMH B )KUBOW W HEKUBOW MPUPOJIE, AEHUCTBUE CUIIBI TPEHUS B IPUPOJE
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U TEXHUKE, NPWINBBI M OTJIMBBI, ABM)KEHHE IUIaHET COJHEYHOW CHUCTEMBI,
PEaKTUBHOE JBUKCHHE KUBBIX OPraHU3MOB, PbIYArd B TEJIE YEIOBEKA, BIMSHUE
aTMOC(EepHOTrO JaBJICHUS HA XHUBOW OpPraHU3M, IUIAaBaHHE PBIO, BOCTIPUSTHE
3BYKOB JKUBOTHBIMH, 3€MJICTPSICCHHUE, CEICMUYECKHE BOJIHBI, IIyHAMH, 3XO
Texnuueckue ycmpoucmea: CIUAOMETD, NATYUKU IOJIOKEHUS, PACCTOSHUA U
YCKOpPEHUs, AUHAMOMETp, IOAIIMIHUKY, DPAKEThI, pblYar, MOJBUXKHBIA U
131 HETOJBW)KHBIA OJOKH, HAaKJIOHHAs IUIOCKOCTh, IPOCThIE MEXaHU3MbI B OBITY,
' cooOmIarnImecs cocybl, yCTPOHCTBO BOJOIPOBOAA, IHMIPABINYECKUN Tpecc,
MaHoOMeTp, OapoMeTp, BBICOTOMEp, IOPIIHEBOM HAcoc, apeoMeTp, 3XOJoT,
WCIIOJIb30BAHUE YIBTPa3ByKa B OBITY U TEXHHKE
2 TEIUIOBBIE ABJIEHUA
OCHOBHbBIE TOJIOXKEHUSI MOJIEKYJISIPHO-KUHETUYECKOM TEOpUU  CTPOEHUs
2.1 BellecTBa. Mojenu TBEPAOT0, JKUAKOTO U ra3000pa3HOro COCTOSIHUMN BEIIECTBA.
Kpucranmmueckue u amopdHbIe Tena
25 JiBmkeHne uyactul BeniecTBa. CBA3b CKOPOCTH JBMXKECHMSI 4acTUL C
' Temreparypoii. bpoyHoBckoe nBmxenue, nuddysus
23 CMaunBaHuE U KalWUISIPHBIE SIBJICHUS
24 TemioBoe paciiupeHue u cxxarue
2.5 TemoBoe paBHOBeECHE
26 Buyrtpennss sHeprus. Pabora u rtemsonepenaya kak crocoObl M3MEHEHUs
' BHYTPEHHEH YHEPTUH
2.7 Bunel Tennonepenayn: TEMIONPOBOIHOCTD, KOHBEKLINSA, NU3ITyUYEHUE
HarpeBanne wu oxnaxaenue ten. KoauuecTtBo TemynoTsl. Y enbHas
TEMJI0EMKOCTD:
2.8
O=an(t,—1)
3aKOH COXPAaHEHHUs PHEPIMM B TEIUIOBBIX IPOILECCaX. YPaBHEHHUE TEIIOBOTO
OanaHca:
2.9
Q+0, +..=0
Ucnapenne n konaeHcauus. M3MeHeHHe BHYTpEHHEW SHEpPrUU B IMPOLECCE
510 UCIAapeHHus M KoHAeHcauuu. KuneHuwe KuAKocTH. YenbHas TemoTa
. napooOpazoBanusi: L = O/m
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2.11 BnaxnocTe BO3ayXxa

[InaBnenue wu Kpucraumsauusa. M3MeHeHHE BHYTPEHHEH OHEPIMM IIpU

IUIaBJICHUU U KpUCTaJIJIM3allvu. yI[eJ'IBHaﬂ TCIJIOTA IIJIaBJICHUA:

2.12
2=2

BHyTpeHHsAs DSHeprus CropaHus TOIUIMBA. YJAENbHAs TEIUIOTa CrOPAHMS

2.13 ToruMBa: ¢ = Q/m

2.14 [Ipunuuns! padots! Temnosbix asurareneil. KITJ[ reroBoro asuraresns

Ilpakmuueckue pabomol

N3mepenue yaenbHON TEMI0EMKOCTH METAIUIMUECKOTI0 UIMH]IPA; KOJIUYECTBA
TEIUIOTHI, TMOJyYEHHOTO BOJOM KOMHATHOM TeMIiieparypbl (UKCHUPOBAHHON
MacCChl, B KOTOPYIO OIIYHICH HaneTBIﬁ OUIMHAP; KOJHUYCCTBA TCIIOTHI,
2.15 OTJJAHHOTO HATPETHIM IMUIMHIPOM, MOCIE OMYyCKaHUs €ro B BOJIY KOMHATHOU
TCMIICPATYPHhI; OTHOCHUTEIBHOM BJIIAXKHOCTH BO311yXa, YIIGJIBHOI>'I TCIIJIOThI
IJIaBJIeHUsA JbAa. MccrnenoBaHwe W3MEHEHHs] TeMIIEpaTypbl BOJABI  MpU
PAa3JIMYHBIX YCIIOBUAX; SABJICHUA TeriooOMeHa Ipyu CMCIIMBAHUHA XOJIOI[HOﬁ u
ropsiueil BOAbI; Ipolecca UCTIapeHust

Qu3zuueckue a61eHUs 8 npupoode: TOBEPXHOCTHOE HATSHKEHUE M KaMWIUISIPHBIE
2.16 SIBJICHUST B TIPUPOJIE, KPUCTAILIBI B Mpupoe, uznydenre CoJHIa, 3aMep3aHue

BO/I0EMOB, MOpCKHE OpHU3bl; 00pa3oBaHuE pOChl, TYMaHa, HHEsl, CHera

Texnuueckue  ycmpoucmea:  KallWUISAPbl, NPUMEPbl  HUCHOJIb30BAHUSA
517 KPHUCTAJIIOB, )KUAKOCTHBIN TEPMOMETD, TATYHK TEMIIEPATYpPbl, TEPMOC, CHCTEMA
' OTOIICHUsI JIOMOB, TUI'POMETpBI, ICUXPOMETp, MapoBasi TypOMHA, JBUTATENb
BHYTPEHHETO CTOPaHUs
3 DJIEKTPOMATHUTHBIE SABJIEHUA
3.1 OnexTpuszanys Tei. J[Ba BUaa 3JeKTPUUECKHUX 3apsiioB
3.2 B3aumonericTBue 3apspkeHHBIX Tell. 3akoH Kynona
33 3aKOH COXpaHEHMsI DIEKTPUUECKOTO 3apsiia
14 Onexkrtpuueckoe rmoisie. Hampspk€HHOCTH 3iekTpudeckoro mnossd. IlpuHiun
' CYNEPHO3UINH JIEKTPUUECKUX MOJIeH (Ha KaYeCTBEHHOM YPOBHE)
15 Hocurenn »nextpudeckux 3apsaoB. JleiicTBue 53IeKTpUYECKOro MoJsisd Ha

QJICKTPHUYICCKUC 3apAbl. HpOBOI{HI/IKI/I " JUSJICKTPUKHU
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ITocTosIHHBIN 251eKTpUUECKUi TOK. JeficTBuUS anekTpruyeckoro Toka. Cuma Toka.
Hanpsixenue.
3.6 I=q/t, U=A4/4
DIIEKTPUYECKOE CONPOTUBIIEHUE. Y ACIBHOE ANEKTPUUECKOE COITPOTUBIICHUE:
3.7 R =pl/S
38 3akon Oma a1 yyactka anekrpuieckoit nenu: [ = U/R
[TocnenoBarenbHOE COEIMHEHUE POBOJHUKOB:
I,=1,: U=U,+U,: R=R +R,
3.9 [TapannenpHOE COEIMHEHNUE TPOBOJHUKOB PABHOT'O CONPOTUBIICHUS:
U=U:I=1+1; Rzi.
2 2 >
CwmeranHble COeTMHEHUS TTPOBOTHUKOB
Pabora u momrHOCTE AnekTpudeckoro Toka. A = Ult, P = Ul
3.10
3akoH J[xoynsa — Jlenna:
3.11 O=I"-R-t
319 OneiT Opcrega. MarHutHOe Moji€ OPSIMOTO MPOBOJHUKA C TOKOM. JInHuM
MarHUTHON MHAYKITUU
313 MarauTHOE mMOJI€ TMOCTOSHHOTO MarHuTta. B3anMoaeicTBHE MOCTOSTHHBIX
MarHuTOB
3.14 JlelicTBMEe MarHUTHOTO ITOJIS1 HA POBOJHUK C TOKOM
3.15 Oneitel @apanes. SBnenue snekTpoMarHuTHON MHAYKIUU. [Ipasuio Jlenna
IIpaxmuueckue pabomul
HN3MepeHne  JIEKTPUUYECKOTO  COMPOTUBIICHUS  PE3UCTOPA;  MOIIHOCTH
3.16 AIEKTPUIECKOTO TOKA; PAOOTHI JIEKTPUUECKOTO TOKA.
HccnenoBanue 3aBUCMMOCTH CHJIBI TOKA, BO3HHUKAIOLIETO B IIPOBOIAHUKE
(pe3ucTophl, JIaMIOYKa), OT HAMIPSKEHUS Ha KOHIaX TIPOBOHUKA; 3aBUCUMOCTH

JOKYMEHT MOZAMUCAH SMIEKTPOHHOM MOAMUCHIO

MYHULUUNAJIbBHOE ABTOHOMHOE OBLLEOBPA30BATEJ/IbHOE 04.12.25 13:33 (MSK) Ceptudumkar 745C1F8AB713BB20C142855B2108E6C8
YYPEXXAEHME "JINHIBUCTUYECKASl TMMHA3MSA N2 20 UMEHW J1.J1.
BEPXOBLIEBOWM", Tennskosa TaTbsiHa aBnosHa, MpekTop




COIIPOTHUBIIEHUS OT JJIMHBI IPOBOIHUKA, TUIOIIAIU €T0 TOIEPEYHOI0 CEYEHUS U
YIIeIIbHOT'O CONPOTUBIICHUS.

[IpoBepka npaBmiia i 3JIEKTPUUECKOTO HANPSKEHUS IPU NOCIEA0BATEIbHOM
COEJMHEHUH IPOBOAHUKOB; MpPaBUIA Ui CHJIbl 3JIEKTPHUUECKOro TOKa IpH

NapajuieIbHOM COEAMHEHNH ITPOBOAHUKOB (PE3UCTOPHI U JIAMIIOUKA)

Qusuueckue A6IeHUs 8 npupode: SIEKTPUUYECKHE SABICHHS B armocdepe,
3.17 AJIEKTPUYECTBO KUBBIX OPTaHU3MOB, MATHUTHOE TI0JIe 3eMJTH, Ipeii( MOTFOCOB,

POJIb MAaruuTHOI'O IMOJIA AJIF J)KU3HU Ha 3CMHC, MOJIIPHOC CUAHUC

Texnuueckue ycmpoiicmeéa: 3JEKTPOCKOI, aMIIEPMETp, BOJIBTMETP, PEocTar,
CUETYMK  DJIEKTPHUYECKOH OSHEPruu, 3JIEKTPOOCBETUTEIBHBIE IMPHUOOPEI,
3.18 HarpeBaTelbHbIe AIIEKTPOIIPUOOPHI (mpumepsr), AIIEKTPUYECKUE
NPEIOXPAHUTEIH, JIICKTPOMArHUT, JJIEKTPOJBUTATEIb ITOCTOSIHHOTO TOKA,

TeHEpaTOp MOCTOSHHOIO TOKA

3.19 OnexkTpoMarHuTHbIe BOJIHbI. [1Ikana 3eKTpOMarHUTHBIX BOJIH

3.20 JlyueBast moaensb cBeta. [IpsimonnHeiiHOe pacipocTpaHEHUE CBETa

3.21 3akoH oTpaxeHus ceera. [lnockoe 3epkano

3.22 [Ipenominenue cBera. 3aKOH IPEIOMIIEHUS CBETA

3.23 Hucnepcus cBera

394 JIunza. Xon nyueil B munH3e. @oKycHOe paccTosiHue JMH3bL. OnTudeckas cuia

. muH3bl: D = 1/F

3.25 I'na3 kax ontuyeckas cucreMa. Onruueckre npuOopbl
Ipakmuyeckue pabomul
#Hi#Par#H##l13Mepenne onTUYECKON CHIIbI coOMparomiel JUH3bI; (OKYCHOTO
paccTosiHUs coOuparolieit IMH3bI (10 CBOMCTBY paBEHCTBA pa3MepOB MpeaMETa
1 U300pakeHusl, KOria IpeIMeT pacioiio’KeH B ABOMHOM (OKyce), ToKa3aTens

3.26 MIPEJIOMIIEHUS CTEKIIA.
#i#Par#H#lccnennoBanue CBOWCTBAa N300paKeHUs, MOIYYEHHOIO C TOMOIIbIO
cobuparomield JMH3bI; U3MEHEHUsI (DOKYCHOTO PACCTOSIHHUS JIBYX CIIOKEHHBIX
JIMH3; 3aBUCUMOCTH yTJja MPeIoMJIEHHs] CBETOBOTO JIy4ya OT yrja MaJieHus Ha
IPaHULE «BO3/yX — CTEKIIO»

397 Qusuueckue senenus 6 npupode: 3atMmenuss Connna u JlyHbl, 1Bera Tel,

' onTHYECKHUE SBJIEHUs B aTMocdepe (1BeT Heba, pedpakius, pagyra, MUPax)
398 Texuuueckue ycmpoticméa. OYKH, TEpHUCKoM, ¢GoToanmnapar, ONTHYECKHE

CBETOBObI
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4 KBAHTOBBIE ABJIEHUA
41 PamuoaktuBHOCTE. AJba-, OeTa-, raMMma-usnydeHus. Peakuuu ansda-u Oeta-
' pacnana
42 Omnswitel Pesepdopna mo paccesnuro anba-yactuu. Ilnanerapuas mopenb
' aToMa
4.3 CocraB aromHoro spa. M3oromsl
4.4 [lepuon nmonypacnaja aTOMHBIX siiEp
4.5 Snepuble peakiyu. 3aKOHbI COXPaHEHUS 3apsJ0BOTO U MAaCCOBOTO YUCEN
Qu3suueckue s6NeHUs 8 npupode. €CTECTBEHHBIN paauoaKTUBHBIA (OH,
4.6 KOCMHMYECKHE Jy4Yd, PaJAHMOAKTUBHOE H3JIyYCHUE MPUPOIHBIX MHHEPAJIOB,
JeiicTBHE PaJIMOAKTUBHBIX U3ITyUYE€HUN Ha OPraHU3M YeJIOBeKa
47 Texuuueckue ycmpoticmea: CieKTPOCKOIL, UHIUBUAYATbHBIN JO3UMETP, KaMepa
' Bunbcona, simepHast sHEpreTuka
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YYEBHO-METO/INYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VI YYEHUKA

» dusuka: 7-i kmacc: 6a30BbI YPOBEHB: YUSOHUK; 3-€ U3aHKE,
nepepadoranHoe [leppikun .M., UBanoB A.M. AkumoHepHoe 001ECTBO
«3narenscTBO «IIpocBemenue»

» ®usuka: 8- kacc: 6a30BbIM YPOBEHB: YUEOHUK; 3-€ U3JIaHuE,
nepepadorantoe [leppimikun M1.M., UBanoB A.U. AkiimoHepHoe 00IIECTBO
«M3narenscTBo «IIpocBemenne»

» dusuka: 9-i1 kacc: 0a30BbIM YPOBEHB: YU€OHUK; 3-€ U3/IaHUE,
nepepadoTtanHoe [leppikun .M., I'ythuk E.M., UBanos A.U. u ap.

AxnuonepHoe odiectBo «M3aatensctBo «lIpocBerienre»
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