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MNOSACHUTEJBHASA 3AIIUCKA

[Iporpamma 10 ¢uU3MKEe HAa YpPOBHE OCHOBHOTO 00Imero oOpa3oBaHUS
COCTaBJICHA Ha OCHOBE MOJIOKEHHA M TpeOOBaHUU K PE3yJIbTaTaM OCBOCHHS Ha
0a30BOM YypOBHE OCHOBHOH 00pa3oBaTeNbHON MPOrpamMMbl, MPEICTABICHHBIX B
dI'OC 00O, a Takxke ¢ yuétoM (penepanbHON paboueit mporpaMmMbl BOCIIUTAHUS U
Konnenmuu npenogaBanus yueoHoro npeamera « Pu3ukay.

[Iporpamma 10 ¢u3MKEe HAa YpPOBHE OCHOBHOTO 00Imero oOpa3oBaHUS
COCTaBJICHA Ha OCHOBE IOJIOKEHUM M TpeOOBaHUU K pe3ysibTaTaM OCBOCHHS Ha
0a30BOM ypOBHE OCHOBHOH 00pa3oBaTeNbHON MPOrpamMMbl, MPEICTABICHHBIX B
dI'OC 00O, a Takxke ¢ yueToM (penepanbHOi paboueit mporpaMmMbl BOCIIUTAHUS U
KOHIIEMIINH MpernoaBaHus yueOHOro npeamera « Du3ukay.

Copmepxanue mporpaMmbl 1O (U3MKE HAMNpaBlIeHO HAa (QOpPMHUpPOBaHUE
€CTECTBEHHOHAYYHOW TPaMOTHOCTH OOY4YalOIIUXCSI W OPraHU3alMI0 HU3YUYCHHS
Gu3MKN Ha NEATEIBbHOCTHOM OcHOBE. B mporpamMme no (u3MKe YyUUTBHIBAOTCS
BO3MOYKHOCTH y4yeOHOro mnpenMera B peanuzanuu TpedoBanuii ®I'OC OO0 k
TUTAHUPYEMBIM JIMYHOCTHBIM U METapeIMETHBIM pe3ysibTaTaM 00y4eHHUs, a TAKKe
MEXKMPEAMETHBIE CBS3M €CTECTBEHHOHAYYHBIX YYEOHBIX TMPEAMETOB Ha YpPOBHE
OCHOBHOTO 00111eT0 00pa30BaHUs.

[TporpamMMma 1o (u3MKe ycTaHaBIMBAET paclpesesieHue yueOHOro MaTepuana
o rojaM o0ydeHus (1o Kjaccam), mpejjiaracT IpUMEPHYIO MOCIEA0BATEILHOCTD
U3Y4YCHHUS TeM, OCHOBAaHHYIO Ha JIOTHKE Pa3BUTHS MPEAMETHOTO COACPKAHHS U
ydeTe BO3pPACTHBIX OCOOCHHOCTEHN 00yJarommxcsl.

[TporpaMma mo ¢usuke pazpaboTaHa ¢ LENbI0 OKa3aHUS METOJUYECKOU
MOMOIUIM YYUTEIIO B CO3/IaHUU pabouelt MporpaMMsbl 0 y4eOHOMY IPEIMETY.

®du3zrka ABIAETCS CUCTEMOOOPA3YIOLIUM JIJIsl €CTECTBEHHOHAYYHBIX YUEOHBIX
IPEIMETOB, ITOCKOJIBbKY (PU3NYECKUE 3aKOHBI JISKAT B OCHOBE MPOIIECCOB U SIBICHUH,
M3y4aeMbIX XUMHUEH, OMOJIOTHEN, aCTPOHOMHUEH 1 hU3HUeCcKoii reorpadueii, BHOCUT
BKJIaJ| B €CTECTBEHHOHAy4HYIO0 KapTUHY MHpa, IPEJOCTaBisieT Haubosee siCHbIe
00pa3Ipl MPUMEHEHHS] HAYYHOTO METOZa TMO3HAHMSI, TO €CTh CI0co0a MOTydeHHUs
JIOCTOBEPHBIX 3HAHUW O MHUpE.

Onna W3 raaBHBIX 3a7a4 (PU3UUEecKOoro oO0pa3oBaHUs B CTPYKType OOIIEro
oOpa3oBaHMsI COCTOMT B (DOPMHPOBAHMHM E€CTECTBEHHOHAYYHOW TPAaMOTHOCTH H
MHTepeca K HayKe y 00y4aromuxcs.

N3yuenne ¢usnku Ha 0a30BOM ypOBHE TMpEIINOJaracT OBJIAJICHHUE
CIICYIOIMMH KOMIIETEHTHOCTSIMH, XapaKTEPU3YIOUIMMH €CTECTBEHHOHAYUYHYIO
I'PaMOTHOCTb:

e Hay4YHO OOBSICHSTH SIBJICHUS,

e OIICHMBATh U MOHUMATh OCOOCHHOCTH HAYYHOI'O UCCIIEIOBAHMUS;
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e HHTEPIPETHPOBATH JAHHBIC U UCTIOIB30BaTh HAYUHBIC JOKA3ATEILCTBA IS
MIOJTYYCHUS BHIBOJIOBY.

[lenmn wsyueHus GU3UMKA HA YPOBHE OCHOBHOTO 00ImIero oOpa3oBaHUS
OmpejiesieHbl B KOHUEMIMK TpernojaBaHus ydeOHoro mnpeamera «®Pusukay B
oOpa3oBarenbHbIX opraHusanusx Poccuiickoii @expepanuu, peanu3yromux
OCHOBHBIE 00111€00pa30BaTENbHBIEC TPOTPAMMBI.

Lenu nzydenust GU3uKu:

e IMpuOOpEeTEeHHWE HHTEpeca M CTPEMIICHUS OOYy4YaloIIUXCi K HAyYHOMY
U3YUYEHUIO TPHUPOJIbI, PA3BUTHE HUX HMHTEIUICKTyalIbHBIX U TBOPUYECKHX
CIIOCOOHOCTEI;

e Ppa3BUTHE MPEACTABICHUA O HAYYHOM METOJIE MTO3HAHMS U (popMUpOBaHUE
WCCJIEIOBATEILCKOTO OTHOIICHUS K OKPYKAIOIUM SIBIICHUSIM;

e (opMupoBaHME HAYYHOTO MHPOBO33PEHHUS KaK pe3yjibTaTa H3y4ECHHUS
OCHOB CTPOCHHMS MaTepuu U PyHIaMEHTAIbHBIX 3aKOHOB (DU3UKH;

o (opmMupoBaHMEe MpEACTaBICHUN O POJU (PUBHKHU I PA3BUTHS IPYTHUX
€CTECTBEHHBIX HAyK, TEXHUKH U TEXHOJIOTHH;

e pa3BUTHE MPEACTABICHHM O  BO3MOXHBIX  cdepax  Oynaymiei
poecCHOHaNbHOM NESITENIbHOCTH, CBA3aHHON ¢ (DU3UKOM, MOJATOTOBKA K
JanbHeeMy 00y4eHHUI0 B 5TOM HalPaBJICHUH.

JlocTmkeHne 3THX Ielield mporpaMMbl 10 (U3MKE HA YPOBHE OCHOBHOTO

o011iero oOpa3oBaHusl 00ECIIEYNBACTCS PEIICHUEM CIEAYIOIIUX 3a/1ay:

e TmpuoOpeTeHHWe 3HAHUM O JHUCKPETHOM CTPOCHHHM BEIIECTBA, O
MEXaHUYECKUX, TEIUIOBBIX, JJECKTPUUYECKUX, MATHUTHBIX U KBAHTOBBIX
SIBJICHUSIX;

e MpUOOpPETEHHUE YMEHUU OMHUCHIBATH U OOBSCHSITH (PU3MUECKUE SIBICHUS C
WCITOJIb30BAaHUEM TTOJTyYCHHBIX 3HAHU;

e OCBOCHHE METOJOB PEIICHUS TNPOCTEHIINX pPAaCUETHBIX 3aJad C
UCIIOJIb30BAaHUEM buznuecKux MOJICIIeH, TBOPUYECKHUX U
MPaKTUKOOPUCHTHPOBAHHBIX 3a/1a4;

e pa3BUTHEC YMEHUU HAOIIOIATh MPUPOTHBIC SIBJICHUS M BBITIOJHATH OTIBITHI,
JabopatopHble pabOTBl W AKCIEPUMEHTAJIbHBIC HCCIICIOBAHUS  C
UCIIOJIb30BAaHUEM U3MEPUTETHHBIX TPHOOPOB;

e OCBOEHHE MPUEMOB PabOTHI ¢ MHPOPMAIHEH (PU3NIECKOTO CoMep KaHMUs,
BKJIFOYAsi HHPOPMAITHIO O COBPEMEHHBIX JOCTIKEHUAX (PU3HUKH, aHATIU3 U
KPUTHYECKOE OIICHMBaHUE MH(HOPMAIIHH;

e 3HAKOMCTBO cO cepaMu npodecCHOHaATBLHON IeITSIBHOCTH, CBI3aHHBIMH
C (u3MKON, U COBPEMEHHBIMH TEXHOJIOTHSIMHA, OCHOBAaHHBIMH Ha
JOCTIKEHUSIX (DU3UYECKOM HAYKH.
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OO11ee ynCIIO YacoB, pEeKOMEHA0BAHHBIX ISl U3y4YeHUs (PU3MKU Ha 6a30BOM
ypoBHe, — 238 yacoB: B 7 kjacce — 68 vacoB (2 yaca B Hefen0), B 8 kiacce — 68
yacoB (2 uwaca B Hemenmo), B 9 kmacce — 102 wyaca (3 waca B HEACHIO).

[Ipennaraemslii B mporpamMmMe no (pu3HKe nepeyeHsb JabopaTopHbIX paboT u
OTIBITOB SIBJISIETCSI PEKOMEHIATENbHBIM, YUUTENb JeNaeT BHIOOP MPH MPOBEICHUH
7a00paTOpPHBIX PabOT U OMBITOB C YYETOM WHIAMBHIYaJTbHBIX OCOOEHHOCTEH
o0yyYaromuxcs, CHUcKa SKCIEPUMEHTAIBHBIX 3a/laHuil, MpeIaraéMbIX B paMKax
OCHOBHOT'O TOCYIaPCTBEHHOT'0 SK3aMeHa 10 (U3UKe.

4
[loKyMeHT co3fiaH B anekTpoHHoit dopme. Ne 40 ot 25.08.2025. VcnonHutens: BaduHa IM.K. r.I’BJTEKTPOHHbIﬁ
CtpaHuua 4 n3 92. CtpaHnua cosgana: 13.11.2025 07:39 =¥ TATAPCTAH



COJAEPKAHUE OBYUYEHUA

7 KUIIACC
@Pu3uka U €€ poJib B NO3HAHNH OKPY’KaIOLIero Mupa.

@®uszuka — Hayka O mnpupone. fABneHus npupoapl. PU3HYECKHUE SBIICHUS:
MEXaHWYECKHUE, TEIJIOBBIE, JIEKTPUUECKHUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.

®dusnueckue BennuuHbl. 3Mepenune @usnmueckux BeauuuH. Puznyeckue
npudopsl. [lorpemnocts u3mepennit MexxryHapoiHasi CUCTeEMa €IUHUII.

Kak ¢usuka u Jpyrue €cTeCTBEHHbIE HAyKH HU3Yy4alOT IPUPOAY.
EcTecTBEeHHOHAyuYHBIII METOJl NO3HaHWA: HAOJIIOJEHUE, MOCTaHOBKA HAYYHOIO
BOIIPOCA, BBIIBM)KEHHE THUIIOTE3, SKCIIEPUMEHT IO MTPOBEPKE TUIIOTE3, OOBSICHEHUE
HabogaeMoro apyieHus. Onucanue GU3NUECKUX SIBJICHUN ¢ TIOMOIIBIO MOJENIen

Hemoncmpauuu.
1. MexaHudeckue, TEIJIOBbIE, OJEKTPUYECKUE, MArHUTHBIC, CBETOBbBIC
SIBJICHUS.

2. ®duznueckue nMpuOOPHl U MPOLEAYpa NPSIMBIX U3MEPEHUN aHAJIOTOBBIM U
U(POBBIM MPUOOPOM.

Jlabopamopnwie pabomel u onvimel.

1. OmnpenesieHHE LIEHBI ISICHUS IIKaIbl K3MEPUTEIBHOTO Mprbopa.

2. H3mepenue paccTosTHUN.

3. M3mepenue o0bEMa )KUAKOCTH U TBEPOTO TEA.

4. OnpezneneHue pa3MepoB MabIX TEL.

5. M3mepenue Temmeparypbl NpH MOMOIIU >KUIKOCTHOTO TEPMOMETpa U

JaTyuKa TeMIIepaTyphl.

6. IIpoBeneHue uccienoBaHusi MO MPOBEPKE TUIMOTE3bI: JATLHOCTh MOJIETA
[IapuKa, MyImEeHHOTO TOPU30HTAILHO, TeM OoJibllle, YeM OO0JIbIlle BHICOTA
MyCKa.

IlepBoHaua/ibHbIE CBEEHUS 0 CTPOEHUH BellleCTBA.

CtpoeHue BelIecTBA: aTOMbl M MOJEKYJbl, HX pa3Mepbl. OTBITHI,
JTIOKa3bIBAIOIINE TUCKPETHOE CTPOCHUE BEIIECTRA.

JBrkenne uactul BemlecTBa. CBS3b CKOPOCTH JBWUKEHHUS YaCTHI[ C
temriepaTypoii. bpoyHoBckoe aBuxenue, nuddysus. BzaumoneiicTBue uacTuil
BEILIECTBA: MPUTSHKEHUE U OTTAIKUBAHUE.

ArperaTHble COCTOSIHUSI BEIIECTBA: CTPOCHHUE Ta30B, KUJIKOCTEH M TBEPJIbIX
(kpucTamnmyecknx) Tesl. B3anMoCBsA3b MEXy CBOMCTBaMHM BELIECTB B Pa3HBIX
arperaTHBIX COCTOSHUSX M UX aTOMHOMOJICKYJISIPHBIM cTpoeHueM. OcoOeHHOCTH
arperaTHbIX COCTOSIHUM BOJIBI.

JHemoncmpayuu.

1. HaGmroneHue 6poyHOBCKOTO JBUKECHHUS.
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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.

J/IBMKeHMe U B3aUMOJAeiCTBHE TeJl.
Mexannueckoe JBHKEHUE. PaBHOMEpHOE W HEPAaBHOMEPHOE JBH)KCHHE.
Cxopoctb. CpenHssi CKOPOCTh MpU HEPAaBHOMEPHOM JBUXKEHUU. Pacuer mytu u
BPEMEHU JBUKECHUS.
SBneHue uHepuMH. 3aKOH WHEpUUU. B3anMoneicTBue Tesl Kak INpUYMHA
U3MEHEHUSI CKOPOCTM JBM)KEHMS Tell. Macca Kak Mepa HMHEPTHOCTH Tela.
[InotHoCcTh BemecTBa. CBSI3b IUIOTHOCTH C KOJHMYECTBOM MOJIEKYJ B €IUHULE
00BbEMa BEIIeCTBA.
Cwmita Kak XapakTepuCTHKa B3auMoAeucTBHs Tesl. CHila ynpyrocTd M 3aKOH
['yka. 3mepeHne cuibl ¢ MOMOLIBIO JUHAMOMETpA. SIBJIEHUE TATOTEHUS U CHJIA
TspkecTd. CHita TshKeCTH Ha Jpyrux miaHerax. Bec tena. Hesecomocts. Cnoxenue
CHWJI, HANPABJIEHHBIX IO OJHOM mpsiMou. PaBHOomercTByromas cui. Cuia 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. OmpenesieHHEe CKOPOCTH PaBHOMEPHOTO JABMXKEHHUs (IIapuKa B KUIKOCTH,
MOJIEJIN AJIEKTPUUECKOT0 aBTOMOOMIIS U TaK JaJiee).

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

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

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

J{aBJjieHHe TBEPABIX TeJI, })KUAKOCTEH U ra3os.
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JlaBnenue. CriocoObl yMEHBITICHUST ¥ YBEITUYCHUS NaBiieHus. J[aBieHue rasza.
3aBUCMMOCTh JaBJIEHUS raza OT o0ObeMma, TemrepaTyphl. llepemaua maBneHus
TBEPJIBIMU TEJIAMH, KUJKOCTIMU U razamu. 3akoH Ilackans. [lHeBMartuueckue
MalIuHbl. 3aBUCUMOCTb JaBJIEHUS KUJIKOCTU OT riayOuHbl. ['mapocraTudeckuit
napajaokc. Coobmiaroniyecs: cocysl. ['uapaBnuyeckue MeXaHUu3Mbl.

AtMmocdepa 3emun u atmocdepHoe napineHue. [IpudMHBI CylIECTBOBAHHUS
BO3MyIIHOW 000s0uku 3emiu. OmbiT Toppuyenmu. M3meperune atMochepHOTo
JaBJIEHUS. 3aBUCUMOCTb aTMOC(EPHOIO JABJICHUS OT BHICOTHI HaJl YPOBHEM MOPAI.
[Tpubops! 17151 U13MepeHuss aTMOC(HEpPHOTO TaBJICHHUS.

JelicTBue XKUAKOCTH U ra3a Ha MOTPYKEHHOE B HUX TeJl0. BelTankuBaromas
(apxumenoBa) cuia. 3akoH Apxumena. [lnaBanue ten. Bo3ayxoruiaBanue.

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  BBITAIKUBAIOIIECH CHUJIbI, 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 WM KOHCTPYUPOBAaHUE JIOAKU U
OIIpEICIIEHUE €€ TPY30MOABEMHOCTH.
PaGoTa 1 MOIIHOCTB. JHEpPrus.

Mexanudeckast pabota. MOITHOCTb.

[IpocThie MexaHU3MBI: pbIUar, OJIOK, HAKJIOHHAs TUIOCKOCTh. [IpaBmiio
paBHOBecus pbryara. [[pumeHeHue npaBusiia paBHOBECHsI phluara K 0JI0Ky. «30J10TOe

o vk w N

~
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npaBuiio» Mexanuku. Koaddurment nonesnoro aeiicteus (nanee — KI1J[) mpocTeix
MexaHu3MOB. [IpocThie MEXaHU3MBI B OBITY M TEXHUKE.

Mexannueckass dHeprusi. KuHeTuueckass W TNOTEHUUANIbHAS DHEPTHS.
[IpeBpalilieHre OHOTO BHIA MEXAHUYECKOW YHEPTUH B IPYTOW. 3aKOH COXPAHEHUS
DHEPIUU B MEXAHHKE.

Jemoncmpayuu.

1. Ilpumepsl NIPOCTHIX MEXAHU3MOB.

Jlabopamopnvie pabomul u onvimel.

1. Omnpenenenue pabOThI CUITBI TPEHUS IPU PABHOMEPHOM JABUKEHUU TeJia 10

TOPU30HTATBHON OBEPXHOCTH.
2. HccnenoBanue ycinoBuM paBHOBECHS pblUara.
3. Hsmepenue KIIJl HaKIOHHOM TIOCKOCTH.

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

TenJioBbie ABJICHUA.

OCHOBHBIE TIOJIOXKEHHUSI MOJIEKYJISIPHO-KMHETHUECKOH TEOPUU  CTPOCHMS
BemecTsa. Macca M pa3Mepbl aTOMOB M MOJIEKYJ. ONBITHI, NOATBEPKIAOIINE
OCHOBHBIE TOJIOKEHUS MOJIEKYJIIPHOKUHETUYECKOU TEOPHUU.

Mopgenu TBEPAOrO, KUJIKOTO M Ta3000pa3HOTO COCTOSIHUI BEIIECTBA.
Kpucrannnueckue u amopdusie tena. OObsICHEHHE CBOWCTB ra3oB, KHUAKOCTEH U
TBEPABIX TEJI HAa OCHOBE IIOJOKEHUH MOJIEKYJIAPHO-KUHETUYECKOM TEOPUH.
CmaunBaHN€e U KallWJUISIPHBIE SIBIICHUS. TeMIOBOE pacClIMpEHUE U CKaTHE.

Temneparypa. CBsi3b TemIlepaTypbl €O CKOPOCTBIO TEIUIOBOTO JIBUKEHUS
yacTull. BuyTpeHnsisi 3Heprus. CrnocoObl H3MEHEHHS BHYTPEHHEH OJHEpruu:
TeIUIoNepeaya U CoBeplieHne padoThl. Buabl Terionepenadn: TEMIONPOBOIHOCTD,
KOHBEKIIUSA, U3JIyYCHUE.

KonudecTBo TemnoTsl. YaenbHas TEIVIOEMKOCTh BellecTBa. TerooOMeH u
TEIJIOBOE paBHOBecHE. YpaBHEHHE TemioBoro Oananca. IlnaBrneHue wu
OTBEPACBAHUE KPUCTAUIMYECKUX BEHIECTB. YJElbHAs TEIUIOTA IUIABJICHUS.
[TapooOpazoBanue u konjaeHcamnus. Mcmapenue. Kumenwe. YnenpHas Teruiora
napooOpa3oBaHus. 3aBUCUMOCTb TEMIIEPATypbl KHUIIEHUS OT aTMOC(EPHOro
JTaBJICHHUS.

BnaxHocTh BO3ayXa.

DHeprus TOIIMBA. Y IeJIbHAs TEMJI0Ta CTOPaHusl.

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

3aKOH COXPAaHEHUS U MPEBPALLECHUS SHEPTUH B TETUIOBBIX MTPOLIECCAX.

JHemoncmpayuu.
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Hab6mronenne OpoOyHOBCKOTO JIBHIKECHUS.

Hab6mronenune nuddysun.

HaOmoieHue sIBIICHUI CMaYMBaHKSI U KaIMJUIAPHBIX SBJICHH.
HaOmroieHre TerIoBOro paciiupeHus TeJl.

M3MeHeHHe AaBlieHUs ra3a MpU U3MEHCHUHM O00bEMa W HArpeBaHWUU WIIHU
OXJIQXKICHHH.

[TpaBwmita U3MepeHHs TEMITePaTyPhI.

Bupl Temionepenayu.

OxJakIeHue TPy COBEPIICHUH PabOTHI.

HarpeBanue nipy COBepIICHHH Pa0OThI BHEIITHUMHU CHJIAMH.

. CpaBHEHHE TEIUTOEMKOCTEH PAa3TMYHBIX BEIICCTB.

. HaGmronenue kuneuus.

. HabGmronenne mocTostHCTBA TeMIepaTyphl IPH TUTABICHUU.
13.

Moenu TEeIUIOBBIX JABUTATEIIEH.

Jlabopamopnwie pabomul u onvimol.

1.
2.
3.

10.
11.
12.
13.

OMnbITEI IO OOHAPYKEHUIO IEUCTBUS CUIT MOJIEKYJISIPHOTO TIPUTSKECHHUS.
OnBITHI 110 BHIPAIMBAHUIO KPUCTAILUIOB OBAPEHHOM COJIM WJIU caxapa.
OnpIThl MO0 HAOIIOJIEHUIO TEIUIOBOIO PACIIMPEHUSI Ta30B, KUIKOCTEH U
TBEPIBIX TEIL.

OmnpeneneHue AaBlIeHUs BO3yXa B OAJTOHE HITTPUILA.

OnbITH, JAEMOHCTPUPYIOUIME 3aBUCUMOCTH JABJIEHUS BO3JQyXa OT €ro
00BbEMa M HATPEBAHUS WIIH OXJIAXKICHHUSI.

[IpoBepka rUnmoOTe3bl JUHEHHON 3aBUCHUMOCTH JUTMHBI CTOJIOUKA KUJIKOCTH
B TEPMOMETPUUYECKON TPYOKE OT TEMIIEPATYPHI.

HaOnronenne wu3MeHEHMs] BHYTPEHHEH OSHEpPruuM Tejla B Ppe3ysibTaTe
Terionepeaayr U paboThl BHEIIHUX CHUJI.

HccnenoBanre sBJICHHUS TEIJIOOOMEHAa TPH CMEIIMBAHWHM XOJIOAHOW U
ropst4er BOJIBL.

OmnpeneneHue  KOJWYECTBA  TEIUIOTHI, TMOJYYEHHOTO BOJOW  IpHU
TEII000MEHE C HarpeThiM METAJUTMYECKUM LIHTUHIPOM.

Onpenenenue yaeabHOW TEMIIOEMKOCTH BEIIECTBA.

HccnenoBanne npouecca UCIapeHusl.

OrnpeneneHne OTHOCUTENBHOM BIAXKHOCTH BO3IyXa.

Onpenenenue yaeabHOW TEMIOTHI IUIABJICHUS JIbJA.

DJIeKTPpUYECKUEe U MATHUTHDbIE SIBJICHUS.
OnekTpuzanus Tel. J[Ba poaa d3IEKTpUUECKUX 3apsaoB. BzaumopeiicTBhe
3apsbKeHHBIX  Ten. 3akoH KynoHa (3aBUCHMMOCTh CHJIBI  B3aUMOJICHCTBUS
3apsSKEHHBIX TEJT OT BEJIMYUHBI 3aPSI0B U PACCTOSHUSI MEXKIY TEJIAMH).
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Onextpuyeckoe mnose. Hanpssk€HHOCTh 3nekTpuueckoro mnosd. IlpuHimn
CYHEPHO3UIIUH IIEKTPUUECKUX TOJIeH (Ha KAYeCTBEHHOM YPOBHE).

Hocurenu snekTpuuecKux 3apsiioB. DJIEMEHTAPHBIA SICKTPUUECKUN 3apsil.
Crpoenne aroma. IIpOBOOHHMKM W OUANEKTPUKU. 3aKOH  COXPAHECHUS
AIEKTPUUYECKOTO 3apsa.

DNEKTPUYECKU TOK. YCIOBUSI CYILIECTBOBAHHUS DJIECKTPUUECKOIO TOKA.
WM CTOYHUKM TOCTOSIHHOTO TOKa. JIeMCTBUSA JJIEKTPUUYECKOTO TOKa (TEIJIOBOE,
XUMHUYECKOE, MATHUTHOE). DIIEKTPUUECKHUI TOK B )KUJIKOCTSX U T'a3ax.

Onektpudeckass uenb. Cuina  Toka.  DJEKTPUYECKOE  HAIPSKEHHE.
ConpoTuBiieHHE NPOBOJHUKA. YIEIbHOE CONPOTHUBJIEHUE BellecTBa. 3akoH Oma
I ydacTka nenu. [locinenoBarenbHoe v mapajuieibHOE COEAUMHEHUE MPOBOJHUKOB.

PaGota ® MOmHOCTH dJeKTpuueckoro Toka. 3akoH Jlxoyms—JleHia.
DneKTpuYecKre ey U MOTPEOUTENH IIEKTPUIECKo sHepruu B ObITy. KopoTkoe
3aMbIKaHUE.

[TocTtostHHBIE MarHuTHL. B3anmMoaencTBUE MOCTOSSHHBIX MATHUTOB. MarHuTHOE
noje. MarautHoe moJsie 3eMJId M €ro 3Ha4eHWe s KU3HU Ha 3emie. OnbIT
Opcrena. MarauTHOE MOJIE AIEKTPUIECKOTO TOKA. [[puMeHeHne 3JIeKTPOMArHuTOB
B TEXHUKE. J[€IICTBHE MAarHUTHOTO OJISI HA TPOBOJIHHUK C TOKOM. DJIEKTPOABUTATEIb
IIOCTOSHHOTO TOKa. lMcnonb30oBaHHWE JJIEKTPOJABUTATENECd B  TEXHUYECKHUX
YCTPOMCTBAxX M Ha TPAHCIIOPTE.

Omneitel @apanesd. fABnenue snekrpoMarHuTHOM MHAYKInM. [IpaBuno Jlenna.
DIEeKTpOoreHepaTop. Cnioco6bl IIOJTy4YECHUS AIEKTPUUECKOU DHEPIUMU.
DNEKTPOCTAHIINY Ha BO30OHOBIISIEMBIX HCTOYHUKAX SHEPTHH.

Hemoncmpauuu.

DJeKTpU3anus Tell.
JIBa posia 3JIEKTPUUYECKUX 3apsI0B U B3aUMO/ICHCTBUE 3aPSIKEHHBIX TEJL.
YCTpOUCTBO U IEUCTBUE IEKTPOCKOTIA.
DNeKTpoCcTaTHUeCKast HHAYKIHS.
3aKOH COXPAHEHUS JICKTPUUECKUX 3aPsI0B.
[IpOBOIHUKH U AUBJIEKTPUKH.
MoaenupoBaHue CUIIOBBIX JIMHUN 3JIEKTPUUYECKOTO TOJIA.
M cTOYHMKY TOCTOSIHHOTO TOKA.
JIelicTBHS DIEKTPUYECKOTO TOKA.
. DNEKTPUYECKUIN TOK B KUJKOCTH.
. I"'a30BbIi1 pa3ps.
. U3mepenune cuibl TOKa aMIIEPMETPOM.
. U3Mepenne 351eKTpuYecKoro HanpsKeHUs: BOJIbTMETPOM.
. Peocrar n marazuH cCOnpoTUBIICHUM.

W X N R wWwN e

L = S )
A W N R O

15. B3aHMOHeﬁCTBHC ITIOCTOAHHBIX MAarHuToOB.
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16. MoaenupoBaHre HEBO3MOKHOCTHU Pa3/ieJICHUs] OJIFOCOB MarHUTA.

17. MoaenupoBaHUE€ MarHUTHBIX MOJIEH TOCTOSIHHBIX MAarHUTOB.

18. OmbIT DpcTeaa.

19. MarauTHoe€ 1oJje Toka. DJIEKTPOMAarHur.

20. [leficTBE€ MAarHUTHOTO TOJISE HAa TPOBOJIHUK C TOKOM.

21. DJEKTPOABUTATEIb MOCTOSIHHOTO TOKA.

22. UccnenoBanue SABICHUS 3JEKTPOMArHUTHOM WHTYKIIUH.

23. OnbiThl Dapajes.

24. 3aBUCUMOCTb HAINpPABICHUS WHAYKIIMOHHOTO TOKAa OT YCJIOBUH €ro
BO3HUKHOBEHHUSI.

25. DJIEKTPOre€HEPATOP MOCTOSHHOTO TOKA.

Jlabopamopnwie pabomul u onvimol.

1. OmpIThl TO HAOMIOACHUIO DIJIEKTPU3AIMU TeNl WHAYKIMEH W Tpu
CONPUKOCHOBEHUH.

2. WccnenoBanue MAEUCTBUSI DJIEKTPUUYECKOTO TMOJIE HA MPOBOJHUKU H

JIARJTICKTPUKHU.

COopka u nmpoBepka pabOThI JIIEKTPUIECKON LIETIH MOCTOSHHOTO TOKA.

W3MepeHne U peryJIMpoBaHHUE CUIIbI TOKA.

N3MmepeHue u peryJmpoBaHue HANPSIKEHUS.

HccnenoBanre 3aBUCUMOCTH CHJIBI TOKA, MIYIIEr0 4Y€pe3 pe3UcTop, OT

COMPOTUBJICHUS PE3UCTOPA U HAMIPSHKEHUS HA PE3UCTOPE.

7. ONBbITHI, JEMOHCTPUPYIOLIUE 3aBUCHUMOCTh AIEKTPUYECKOTO
CONPOTHUBJICHUSI TPOBOJAHUKA OT €ro JUIMHBI, IUIONIAAN MOMEPEUYHOro
CEUYEHHUs U MaTepuaa.

8. IlpoBepka mpaBuiia CJIOXKEHHUS HANPSKEHUW TIPU MOCIEI0BATEILHOM
COCIMHEHUH JIBYX PE3UCTOPOB.

9. IlpoBepka mpaBuia sl CHJIBI TOKAa MPU MMapauIeTbHOM COCIMHEHHUH
PE3UCTOPOB.

10. Onpepenenne padoThl SNEKTPUUYECKOTO TOKA, MAYLIETO YEPE3 PE3UCTOP.

11. OnpenesnieHHe MOIIHOCTA DJEKTPUUECKOTO TOKAa, BbIJACIsIEMONW Ha
pe3ucrope.

12. MccnenoBanue 3aBUCHUMOCTH CUJIbI TOKA, UAYIIETO YEPE3 JIAMIIOYKY, OT
HanpsHKEHUS Ha HEW.

13. Onpenenenne KIIJ[ narpesarens.

14. ViccnenoBanue MarHuTHOTO B3aMMOJICHUCTBUSI TOCTOSIHHBIX MarHUTOB.

15. 3yuenne MarHUTHOTO TOJISI TOCTOSTHHBIX MAarHUTOB MPU UX 00beTMHEHUH
U pa3JIeJICHUH.

16. MccnenoBanue JeHCTBUS AIEKTPUUECKOTO TOKA HA MATHUTHYIO CTPEJIKY.

o u bk~ w
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17. ONBITBI, JAEMOHCTPUPYIOIIME 3aBUCUMOCTh CHJIbl  B3aUMOJICHCTBUS
KaTyIIKH C TOKOM M MarHUTa OT CUJIbI TOKA M HAITPABJICHUS TOKA B KATYIIKE.

18. M3yueHue nelCTBUSI MATHUTHOTO TOJI HA TPOBOJHUK C TOKOM.

19. KoHcTpyrpoBaHue u n3ydeHue padoThl JJIEKTPOIBUTATENS.

20. 3mepenue KII/] anekTpoaBuraTeibHOM yCTaHOBKH.

21. OnBITBI IO UCCIEAOBAHUIO SIBJICHUS JJICKTPOMArHUTHON WHIYKIUU:
WCCIICIOBAHUE HW3MCHEHWW 3HAYEHHS W HANPABJICHHUS HWHAYKIHMOHHOTO
TOKA.

9 KITACC

Mexanuyeckue siBJICHHUS.

Mexanudeckoe naBwkeHHe. MarepuanpHas Touka. (Cucrema OTcyéTa.
OTHOCHUTENIBHOCTh MEXAHHYECKOro JABWKEHUSA. PaBHOMEpPHOE MNpPAMOJIMHEHHOE
nBrkeHue. HepaBHoMmepHOe npsiMonMHENHOE ABMKEeHUE. CpelHsAsl 1 MTHOBEHHAs
CKOPOCTB TeJa IPU HEPABHOMEPHOM JBHKECHUH.

VYckopenue. PaBHOyckOpeHHOE mpsiMOJMHENHHOEe JBuKeHue. (CBOOOIHOE
nagenue. OnsITel ['amuies.

PaBHOMEpHOE ABMKEHHE MO OKpYXHOCTH. Ilepmon m yactora oOpalleHus.
JIuneinHas u yriioBasi CKOpOCTH. LIeHTpoCTpeMUTENbHOE YCKOPEHHUE.

[IepBbiii 3ak0H HptoToHa. Bropoii 3akon Hetotona. Tpetuit 3akon HeroTona.
[IpyHIMI CyNepIIO3UIUU CHIL.

Cuna ynpyrocrtu. 3akoH ['yka. Cuia TpeHus: Cuila TPEHUS CKOJIbKECHUS, CHIIA
TPEHUs MOKOs1, APYTUE BUJIBI TPEHUS.

Cuna TSKECTH M 3aKOH BCEMHUPHOTO TATOTEHHUA. YCKOpEHHE CBOOOIAHOTO
najgeHus. JIBwxenne mianer BOKpyr Comnuoa. IlepBas kocmumyeckass CKOpPOCTb.
HesecoMocTh 1 meperpysku.

PaBHOBecue matepuanbHOl TOYKU. AOCOMOTHO TBEpAOE Tejo. PaBHOBecue
TBEPAOTO TEJIA C 3aKPEIJIEHHON OChIO BpalieHusi. MoMeHT cuiibl. L{eHTp TsxecTH.

Nmvnynbee Tena. M3menenne mmmysnbca. UMmysibe cuitbl. 3aKOH COXpPaHEHMS
UMITyJibca. PeakTMBHOE ABUKEHHE.

Mexannueckass paboTra W MOIIHOCTh. PabGoTa CHII TSKECTH, YNPYTOCTH,
Tperust. CBs3b dHepruu U padbotel. [loTeHunanbHast SHEPrus Tena, MNOJHATOro Hajl
ITOBEPXHOCTHIO 3eMiIn. [loTeHIManbHas SHEeprus ckarou npyxuHbl. Kunernueckas
sHeprus. TeopemMa 0 KMHETHYECKOW HHEPTHHU. 3aKOH COXPAHEHUS] MEXAHUYECKOU

SHEPTHH.
Hemoncmpauuu.
1. Ha6HIOI[eHI/Ie MCXAaHHYCCKOI'O IBHMKCHHA TCJIA OTHOCUTCIIbHO PAa3HBIX TCJI
OTCUETA.
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2. CpaBHeHuE IMyTed WM TPACKTOPUN [BHXKEHHSI OJHOIO M TOTO K€ Tela

OTHOCUTEJIBHO Pa3HbIX TEJl OTCUETA.

N3mepeHne CKOPOCTH M YCKOPEHUS TPSIMOJIMHEWHOTO JIBUKEHUS.

HccnenoBanre Npu3HAKOB PABHOYCKOPEHHOTO JABUKCHHUSI.

HabGnronenue nBM>XEeHHS Tella 0 OKPYKHOCTH.

Habnrogenne MexaHM4eCKUX SBJICHHM, TPOUCXOISIINX B CUCTEME OTCUETA

«Tenexka» npu e€ paBHOMEPHOM M YCKOPEHHOM JBUKEHUU OTHOCUTEIIBHO

KaOuHeTa (QU3UKH.

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

Habnronenue paBeHCcTBa CHII IIPU B3aUMOJICHCTBUM TEJL.

9. M3MeHeHHe Beca Teja IpU YCKOPEHHOM JIBH>KECHHH.

10. Ilepenaua nmmyJibca Mpyu B3aUMOJICUCTBUU TE.

11. IIpeobpazoBanusi SHEPTUU NIPU B3aUMOICUCTBUU TEJL.

12. CoxpaHeHHe UMITYJIbCa IPU HEYIIPYTOM B3aHMMOJICHCTBHH.

13. CoxpaHeHre UMITYJIbCa IPU a0COIIOTHO YIIPYTOM B3aUMOJIEHCTBUU.

14. HabnroneHue peakTUBHOTO ABUKEHUS.

15. CoxpaHeHHEe MEXaHUUECKON SHEPTUU IIPU CBOOOHOM MaJCHUU.

16. CoxpaHeHUE MEXaHUYECKOM IHEPTUH NIPU ABUKEHUHU TEJIA MO JEHCTBUEM
TIPY>KUHEI.

Jlabopamopnwie pabomul u onvimol.

1. KoHcTpynpoBaHue TpakTa Mg pa3roHa M JAJbHEUIIEr0 paBHOMEPHOTO
JIBIKEHUS [IAPUKA VI TETIEHKKH.

2. OmnpeneneHue cpelHEH CKOPOCTH CKOJBXKEHUS OpycKa WM JIBHOKCHUS
HIapUKa [0 HAKJIOHHOW IUTOCKOCTH.

3. OmpeneneHre YCKOpEHHUs Tella MpU PABHOYCKOPEHHOM JABMKEHUU IO
HAKJIOHHOM ITIOCKOCTH.

4. HMccienoBaHue 3aBHCHUMOCTH ITyTH OT BPEMEHHM IIPU PABHOYCKOPEHHOM
JBIDKCHUU 0€3 HauallbHOW CKOPOCTH.

5. IIpoBepka THUMOTE3bl: €CIM TPU PABHOYCKOPEHHOM JBW)KEHUH 0e€3
HAaYyaJIbHOM CKOPOCTH IIYyTH OTHOCATCA KakK psAJ HEYETHBIX YHUCEN, TO
COOTBETCTBYIOILIHE ITPOMEKYTKH BPEMEHH OJMHAKOBBI.

6. HMccinegoBaHue 3aBUCUMOCTH CHJIbI TPEHHUS CKOJBXEHUS OT CHUJIbI
HOPMAJILHOTO JaBJICHHUS.

Omnpenenenue kodpduireHTa TPEHUS CKOJIbKECHHUS.

Omnpenenenne KECTKOCTU TPYKUHBI.

Omnpenenenue padOThI CUIIBI TPEHUSI P PABHOMEPHOM JIBIDKCHHUH TEJIa 110
TOPU30HTAJIBHON MOBEPXHOCTH.

o u bk~ w
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10. Onpenenenrie padOThl CWIbBl YINPYroCTH TIpU MOABEME Tpy3a C
UCITOJIb30BAHUEM HEIOABUKHOTO U MOABUKHOTO OJIOKOB.
11. 3yueHune 3aK0Ha COXpaHEHHsI SHEPTHH.
Mexanuveckue KoJa1e0aHUS U BOJIHBI.

KonebarenbHoe neuxenne. OCHOBHBIE XapaKTEPUCTUKU KOJIECOAHU: IEPHO/I,
4acToTa, aMIUINTy1a. MaTeMaTnyecKui U NPYKUHHBIM MasaTHUKU. [IpeBpamenue
DHEPrUu MPH KOJIeOAaTETbHOM JIBH)KEHHH.

3aryxatomue — koneOanus.  BwiHyxkaeHnesle — konebanus.  Pe3onanc.
Mexannueckue BoaHbl. (CBOWCTBA MEXaHWYECKUX BOJH. I[IpomonbHble U
nonepeyHbie  BOJIHBL. JI[MMHA BOJHBI M CKOPOCTh €€ paclpOCTpPaHEHUS.
MexaHnueckue BOJIHBI B TBEPJAOM TEJE, CEUCMUYECKUE BOTHBI.

3Byk. ['poMKOCTh 3Byka W BbicoTa ToHa. OTpakeHue 3Byka. MH(pa3Byk u
yJIbTPa3BYK.

Hemoncmpauuu.

1. HaOmronenue kojieOaHMM TET MOJX JEHUCTBUEM CUJIBI TSHKECTU U CHIIBI
YOPYTOCTH.

HabGnronenue konebanuii rpy3a Ha HUTU U Ha TIPYKUHE.
HabiroieHue BbIHYKIEHHBIX KOJI€OaHUH U pe30HaHCca.
PacnipocTpaneHue npoaoibHbIX U MONEPEYHbIX BOJIH (Ha MOJEIN).
HabGnrogenue 3aBUCUMOCTH BBICOTHI 3BYKa OT YaCTOTHI.
AKyCTUYECKUMN PE30OHAHC.
./Iaﬁopamopnbte pabomul u onvimol.
1. OnpeneneHve YacTOThl W Mepuoja KoJeOaHWH MaTeMaTUYeCKOTo
MasiTHUKA.

2. OmpeneneHuie 4acTOThl U IEPHOJA KOIeOaHU! MPYKUHHOTO MAaATHHKA.

3. HccnenoBanue 3aBUCUMOCTH MEpUOJa KOJEOAHUN MOJBEIICHHOTO K HUTH

rpy3a OT JJIUHbI HUTH.

4. WccnenoBanue 3aBUCUMOCTH NIEpUOIa KOJICOaHUN MPYKUHHOTO MasiTHUKA

OT Macchl Tpy3a.
5. IIpoBepka HE3aBUCHUMOCTH MEpHoOJa KoieOaHUW Ipy3a, MOJBEIIEHHOIO K
HUTH, OT MacChl Ipy3a.
6. OmBITBI, JEMOHCTPUPYIOLLME 3aBUCUMOCTh  IHepuojaa  KojeOaHui
MPY>KUHHOTO MasiTHUKA OT MACChI IPy3a U KECTKOCTH MPYKHUHBI.
7. U3mepenue yckopeHus CBOOOIHOTO MaJeHUSI.
DJIEKTPOMATHUTHOE 110J1€ U 3JIEKTPOMATHUTHbIE BOJIHBI.

DNEeKTPOMArHUTHOE  MOJie.  DJEKTpOMarHuTHele  BOJHBIL.  CBoiicTBa
ANEKTpOMarHuTHbIX BOdH. [llkana »iekTpoMarHUTHBIX BOJH. Mcmosb3oBaHue
AJIEKTPOMATrHUTHBIX BOJIH JIJISl COTOBOM CBS3H.

o v oA W
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OnexTpomMarHuTHas npupoaa csera. CkopocTh cBeTa. BonHOBBIE CBOWCTBa
CBETa.

Jemoncmpayuu.

1. CBOWCTBA 3JIEKTPOMArHUTHBIX BOJIH.

2. BOJIHOBBIE CBOWCTBA CBETA.

Jlabopamopnsie padomul u onsimel.

1. W3ydyeHue CBONCTB 3JEKTPOMArHUTHBIX BOJIH C MOMOIIBIO MOOMJIBHOTO

tenedoHa.
CeeToBbI€ SIBJICHHS.

JlyueBas  mogmenp  ceera.  Mcrounuku ~— cBera.  IIpsamonuHelriHoe
pacnpoctpaHenue ceeta. 3atmeHust CosHua u JIynsl. Otpakenue cBera. [lnockoe
3epKajo. 3aKOH OTPAXKEHUS CBETA.

[IpenomneHue cBera. 3akoH MpelomieHus cBera. [lonHoe BHyTpeHHee
OTpaxkeHHE cBeTa. Vcronb3oBaHME MOJHOTO BHYTPEHHETO OTPAKEHUS B
ONTUYECKUX CBETOBOJIAX.

JIunza. Xopa nyued B inH3e. OnTudeckas cucrema oToarapaTa, MUKpOCKOIa
u Teneckormna. ['1a3 kak ontuyeckasl cucrema. ban3opyKkocTh U JadbHO30PKOCTb.

Paznoxenue Oemoro cBera B crekTp. Omnbitel HpetoToHa. CrokeHue
CIEKTPAJIbHBIX LIBETOB. J{Hcniepcus cBeTa.

Jemoncmpayuu.

[IpssmMonuHeHOE pacpOCTPAHEHUE CBETA.

OTtpaxeHue cBeTa.

[Tomyyenune n300paxeHuit B MIIOCKOM, BOTHYTOM U BBIMTYKJIOM 3€pKaJiax.

[IpenomiieHue cBera.

OnTuuecKkuii CBETOBO/I.

Xop nydeil B coOuparonieit JIMH3e.

XoJ JIy4er B pacCEHBAKOIICH JIMH3E.

[Tomyyenune n300paxeHuit C MTOMOIIIBIO JTUH3.

[TpuHiun aevictBus ¢oToanmnapara, MUKPOCKONA U TEJIECKOIIA.

10. Monens riia3a.

11. Paznoxxenue 6e10ro cBeTa B CIEKTP.

12. [Tonyyenue 6em0r0 CBETA IPH CIOKEHHUH CBETa PAa3HBIX I[BETOB.

Jlabopamopnvie pabomel u onvimel.

1. HccnenoBanue 3aBUCUMOCTH YIja OTpaKE€HHUs CBETOBOIO Jydya OT yTJia
najIeHusl.

2. M3ydeHue xapakTEPUCTHK U300pAKEHUS MPEAMETA B TUIOCKOM 3epKajie.

3. HccnepoBaHue 3aBUCUMOCTH yIJia MPEIOMIIEHUS CBETOBOIO Jiy4ya OT yrIJia
MaJICHUs Ha TPAHUIIE «BO3yX—CTEKIIO».

4. lTlomyueHue U300paKeHUI C TOMOIIBIO COOUPAIOIIEH JTUH3BI.

L 0 N ok wWwN e
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5. Ompenenenue (HOKyCHOTO PacCTOSHUS M ONTHYECKON CHIIBI COOMparomeit
JIMH3BI.
6. OMBITHI 110 PA3JI0KEHUIO OEJIOr0 CBETA B CIEKTP.
7. OnbITHI IO BOCHPUSTHIO IIBETA MPEAMETOB IPH WX HAOIIOJCHUM 4Yepes3
[[BETOBbIE (DUIIBTPHI.
KBanTOBbBIE SIBJICHUS.

OmnbiTel Pezepdpopaa u mmanerapHas mojenb aroma. Mojenb aroma bopa.
HcnyckaHue 1 NorioeHne cBeta aroMoM. KBaHThI. JIMHETUaThle CEKTPHI.

PanuoaktuBHOCTh. Anbda, 6eTa- u ramma-uznydeHus. CTpoeHHe aTOMHOTO
anpa. HykioHHas wmoxaens atomHoro snpa. M3orombsl. PannoakTuBHBIE
npespaiuenus. [lepuoa nmomypacnaga aTOMHBIX sIIEp.

SAnepHble peakiuu. 3aKOHbI COXPAaHEHHUs 3apAIOBOTO M MACCOBOI'O YHCEIL.
OHeprus CBsI3M aTOMHBIX sfep. CBsA3b MacCel W DHEpruu. Peakuuu cHHTE3a U
nenenus saep. Mcrounnku 3eprun CosHIa U 3BE3 1.

Snepnas sHeprervka. J[eWCTBHA paguOAKTHBHBIX HW3JIIyYEHHW Ha >KUBBIE
OpraHU3MBbl.

Jlemoncmpayuu.

1. CHeKTpbl U3TYyYEHHS U TOTJIOMICHUSI.

2. CHexTpsl pa3IMYHbIX Ta30B.

3. CnekTtp BOAoOpoJa.

4. HabGnroneHue TpekoB B kamepe BuiibcoHa.

5. Pabora cuéTunka HOHU3UPYIOIIMX U3ITYyUCHHI.

6. Perucrtpanus uznydeHus: OpUPOJHBIX MUHEPAJIOB U MPOIYKTOB.

Jlabopamopnvie pabomel u onvimel.

1. HalnrogeHue CruloNIHbIX U JIMHEWYAThIX CIEKTPOB U3ITyUYEHHUS.

2. UccnenoBanue TpEeKOB: M3MEPEHHE HHEPTUU YACTULBI MO TOPMO3ZHOMY

nyTH (1o ¢otorpadusim).

3. M3mepeHnue paaroakTuBHOIO (oHa.

IHoBTOpPHUTEIBLHO-00001IAOIMH MOAYIb.

[ToBTOpUTENHEHO-00001IAIOMINKA MOAYJb MTPEAHA3HAYEH JI1 CUCTEMATU3aluU
1 000011IEHNS TPEAMETHOTO COACPKAHUS U OIbITA IEATEIbHOCTH, TPUOOPETEHHOTO
OpU HU3YYEHUHM BCETrO Kypca (PU3MKH, a TaKXkKe s MOJATOTOBKH K OCHOBHOMY
roCyJIapCTBEHHOMY JK3aMEHY 10 (pu3uke ajis 0Oydarommxcsi, BHIOPABIIMX 3TOT
y4eOHbII IpeIMeT.

[Ipu M3y4eHUn AAHHOTO MOJYJIA PEATU3yIOTCSd U CUCTEMATU3UPYIOTCS BUIBI
JeSITEIbBHOCTH, Ha OCHOBE KOTOPBIX 0OECIeuynBaeTcsl JOCTUKEHHUE MPEAMETHBIX U
METaNpeMETHBIX  IUIAHUPYEMBIX  pe3yJbTaTOB  oOyueHus, GOpMHUpPYETCs
€CTECTBEHHOHAy4YHass TPAaMOTHOCTh: OCBOEHUE HAYYHBIX METOOB HCCIEAOBAHMS
SBJICHUA TPUPOABl M TEXHUKH, OBJAJECHUE YMEHUSMH OOBACHATH (pu3myeckue
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SIBJICHUSI, TIPUMEHSS TIOJyYCHHbIE 3HAHWSA, pemaTh 3aJa4d, B TOM YHCIIC
KaueCTBEHHBIC U IKCIICPUMEHTATbHBIC.

[IpuHIMNIHATBHO IEITEIPHOCTHBIN XapaKTeP JAHHOTO pa3/eiia peain3yercs 3a
C4€T TOTO, YTO OOYHYAIOIINECS BHIMOIHAIOT 3aJaHUs], B KOTOPBIX UM IpeJiaracTcs:

HAa OCHOBE TIOJIYYEHHBIX 3HAHUM pacro3HaBaTb M HAy4YHO OOBACHSTH
bu3ndecKue SBICHUS B OKPYIKAIOIICH MPUPO/IC U TTIOBCETHEBHOM JKU3HMU;

WCITOJI30BaTh HAYYHBIC METOJIBI UCCICAOBaHUS (DU3HUCCKUX SBIICHUN, B TOM
quCIie JUIsl MPOBEPKU TMIIOTE3 U MOJYyUYEHUS TEOPETHUECKUX BHIBOJIOB;

OOBSCHATh HAYYHBIE OCHOBBI HanbOoOJee BaXHBIX JOCTH)KEHUI COBPEMEHHBIX
TEXHOJIOTHI, HApUMEp, MPAKTUYECKOTO HCIOIb30BAHUS PA3IUYHBIX UCTOYHUKOB
DHEPTUM HAa OCHOBE 3aKOHA TMPEBPAICHUS W COXPAHCHHS BCEX M3BECTHBIX BHIIOB
DHEPTHUM.

Kaxnmas w3 TeM JaHHOrO MOAYJS BKIIOYAET OKCIEPUMEHTAJIbHOE
uccienoBanue 0000Ianero xapakrepa. Moayiab 3aBepliaeTcsl MPOBEIACHUEM
JIMarHOCTUYECKOU U OLIEHOYHOM pabOThI 32 KypC OCHOBHOI'O O0IIEro 00Opa3oBaHuUsl.
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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 OCHOBHOI'O 00I1Iero 00pa3oBaHUs

y oOyuatomierocs OyayT copMUpOBaHBI CIEAYIONINE JTUYHOCTHBIE PE3yJIbTAaThl B

YacCTH:

e 1) MaTpMOTH4YECKOr0 BOCTIMTAHUSA:

e - NPOSIBJICHUE MHTEPECA K UCTOPUU U COBPEMEHHOMY COCTOSTHUIO POCCHUMCKON
bu3nuecKoil HayKu;

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

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

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

e - OCO3HaHUE BAXXHOCTH MOPAIBHO-3THUYECKUX 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  KYJbTYPbI 3I0POBbS ¥  3MOLMOHAJIBHOIO
0/1aromoJry4us:

e - OCO3HaHME LIEHHOCTH Oe3omacHoro ooOpa3a >XHM3HM B COBPEMEHHOM

TEXHOJIOTMYECKOM MHpE, BaXKHOCTU MpaBUi O€30IaCHOrO TOBEIEHUS Ha
TpPaHCIIOPTE, Ha JOPOTax, C AJIEKTPUUYECKHUM U TEIUIOBBIM OOOpYIOBAaHUEM B
JOMAITHUX yCIIOBUSX;

e - chOpMHPOBAHHOCTH HaBbIKA pe(IICKCUU, TPU3HAHKUE CBOETO MIPaBa HA OMIHOKY
Y TAKOTO e MpaBa y APYyroro 4eJoBeKa;

e 06) TPYAOBOIO BOCIIUTAHMSA:
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- aKTMBHOE Yy4YacTHE B pPEIICHUM MPAKTUYECKUX 3ajad (B paMKax CEMbH,

o0pa3oBaTEeNbHOM  OpraHM3aluM, ToOpojJia, Kpas) TEXHOJIOTUYECKOW U

COIMAIBHON HAMPABIICHHOCTH, TPEOYIOIMNUX B TOM YHCIIE U (PU3NICCKUX 3HAHUM;

e - MHTEpEC K MPAKTUYECKOMY U3yUCHHUIO NMpodeccuid, CBI3aHHBIX C (PU3UKOM;

e 7)3K0JI0TrH4€CKOr0 BOCTIUTAHUS:

e - OpHCHTAIMS HA TPUMEHECHHE (DU3WYECKUX 3HAHWHA JJIS PEUICHUs 3aaad B
0o0JIacTH OKpy>Kalollel Cpeabl, IUIAHUPOBAHUS IOCTYNKOB W OILIGHKH UX
BO3MOYHBIX MOCJIEICTBUM JJIsI OKPYKAIOIIEH CPeJibl;

e - OCO3HAaHHE IIOOATBHOTO XapaKTepa AKOJIOTHYECKUX MPOOJIEeM M MyTeH HX

pelieHus;

e 8) amanTanuum K HU3MEHSIOIIMMCS YCJIOBHUSAAM COLMAJBLHOM U NPHPOIHOU
cpeasbl:

e - TIOTPEOHOCTH BO B3aWMOJICHCTBUU TIPH BBIMOJHCHUH HWCCIICIOBAHUN H
POEKTOB (M3UYCCKOW HAIMPaBICHHOCTH, OTKPBITOCTH OMBITY M 3HAHUSAM
ApYyTrux,

e - TIOBBIICHHE YPOBHA CBOEH KOMIIETCHTHOCTH YEpE3 IMPAKTUYECKYIO
JIEATEIILHOCTD;

e - IOTPeOHOCTH B (POPMHUPOBAHMHU HOBBIX 3HAHUM, B TOM 4Hciie PopMyIupoBaTh
UJIeH, TIOHSATHUS, TUIIOTE3bI O (PU3NUECKUX O0BEKTAX U SBICHUSX;

e - OCO3HaHHE JIe(PUIIUTOB COOCTBEHHBIX 3HAHUM U KOMIIETEHTHOCTEN B 00JaCcTH
busuKu;

e - IUTAHUPOBAHUE CBOETO PA3BUTHS B MPHOOPETEHUN HOBBIX (DU3NUECKUX 3HAHUM;

e - CTPEMJICHHE aHAJIM3UPOBATh U BBISBIIATH B3aUMOCBS3H IIPUPO/IbI, 00IIECTBA U
SKOHOMHMKH, B TOM YHUCJIE C UCITOIb30BaHUEM (DU3NUECKUX 3HAHMIA;

e - OIEHKA CBOMX JCHCTBHM C YYETOM BIUSHHS HA OKPYXKAIOLIYIO Cpeny,
BO3MOJKHBIX TJTIOOQIBHBIX ITOCICICTBUHA.

METAIIPEAMETHBIE PE3YJ/IBTATDBI

B pesynbrare ocBoeHus MporpaMMmel 10 (pr3uke Ha ypOBHE OCHOBHOTO OOIIIETO
oOpa3zoBanust y oOyuaromerocss OyayT cGOpMHpPOBAHBI MeTanpeaMeTHbIe
pe3yJabTaThl, BKIIOYAIOIINE TIO3HABATEIbLHBIC YHUBEPCATbHBIC YUCOHbBIE TCHCTBUS,
KOMMYHUKATHBHBIC  yHUBEpPCAJIbHBIC  Y4eOHBIC  JCUCTBHUS,  PETYJISATHBHBIC
YHUBEpCAIbHBIC YUCOHBIC TCUCTBUS.

ITo3HaBaTe/ibHBIE YHHBEPCAJbHBbIE YUeOHbIE AeiiCTBHS

ba3zoBnle JJornueckue JeficTBUA:
e BBISABIATHP M XapaKTepU30BaTh CYIIECCTBEHHBIC TMPU3HAKK OOBEKTOB

(s1BIEHUI);
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e YCTaHaBIMBATh CYIIECTBEHHbII MPU3HAK KJIacCCU(pUKAIMU, OCHOBAHUSA AJIS
0000IIIeHHS U CPaBHEHHS,;

e BBIABJISATH 3aKOHOMEPHOCTU U IPOTHUBOPEUHS B pacCCMAaTPUBAEMBIX (haKTax,
JAHHBIX U HAOJIIOJICHUSX, OTHOCAIIMNXCS K (PU3UUECKUM SIBJICHUSIM;

e BBIABJIATh NPUUYMHHO-CIEACTBEHHBIE CBS3U IMPU H3YYEHUH (U3NUYECKUX
SIBIICHUH U TIPOIIECCOB, JIENIATh BHIBOBI C UCIIOJIb30BAHUEM JICTyKTUBHBIX U
WHAYKTUBHBIX YMO3aKJIIOUEHUH, BBIIBUTaTh THIIOTE3bI O B3aMMOCBA3SX
(u3NYECKUX BEJIUUMH;

e CaMOCTOSTEJIBHO BBIOMPATH CIIOCO0 pelieHns yueOHON PU3ndecKoi 3a1aun
(cpaBHEHHE HECKOJBKHMX BApUAHTOB pEIIEHUs, BBIOOp Hauboiee
MOJIXOJISIIIETO ¢ yUETOM CaMOCTOSITEIHHO BBIICJICHHBIX KPUTEPUEB).

Bba3oBble uccienoBareabckue AelCTBUS:

e HCIOJIb30BaTh BOMPOCH! KAK MCCIIEA0BATEIbCKUI MHCTPYMEHT IO3HAHMS;

e IPOBOAMUTH MO CAMOCTOSTEIBHO COCTABIEHHOMY ILIaHY OIIBIT, HECIOXKHBIN
(U3MYECKUI JKCIEPUMEHT, HEOOJBIIOE HCCIAEAOBaHUE (PU3UUECKOTrO
SIBIICHUS;

e OIICHMBATh Ha TPHUMEHHMOCTh U JOCTOBEPHOCTh HWH(OPMAIIHUIO,
MOJyYEHHYIO B XO/I€ UCCIIEIOBAaHUS WM SKCIIEPUMEHTA;

e CaMOCTOSITEJIBHO (POPMYJIUPOBATH 00OOIIEHUS U BBIBOABI 110 pe3ysibTaTaM
MPOBENEHHOTO HAOIIOAEHUS, OTbITA, HCCIIEIOBAHUS;

e TMPOTHO3MPOBATh BO3MOXKHOE JalbHEWIee pa3BUTHE (PUIUIECKUX
IPOLIECCOB, @ TAKXKE BBIIBUTaTh MPEANOI0KEHUS 00 UX Pa3BUTHH B HOBBIX
YCIIOBUSIX U KOHTEKCTaX.

Pa6ora c nundopmanueii:

e TPHUMEHSATHh PA3IUYHbIC METOIBI, MHCTPYMEHTHI M 3aIPOCHI MIPH TOUCKE U
orOope MH(POPMALIMM WIA JIaHHBIX C Y4YETOM MpPENJIOKEHHOW Yy4eOHOU
bu3nYeCKOM 3a1a9H;

e AHAIM3UPOBATh, CUCTEMATU3UPOBATh U MHTEPIPETUPOBATH MH(OPMALIHIO
Pa3IMYHBIX BUIOB U (HOPM IMPEICTABICHHS,

e CaMOCTOSITENIBHO BBIOMpPATh ONTHUMAIBbHYIO (OpMYy TPEICTaBICHUS
uHbOpMaAIllMM W WIUIIOCTPUPOBATh peIlaeMble 3aJadyd  HECIOXHBIMU
CXE€MaMH, AMarpaMMaMi, HHOU rpauKoi 1 UX KOMOMHALIUSMU.

KoMMyHuKaTHBHBIE YHHBepcaibHbIe yueOHbIe 1eHCTBUSA:

e B Xo0fe 00CyXJeHUs Y4eOHOro Marepuala, pe3ysbTaToOB JIa0OPaTOPHBIX
paboT ¥ MPOEKTOB 33J]aBaTh BOMPOCHI MO CYIIECTBY 00CYKIAEMOM TEMbI U
BBICKA3bIBAaTh HJIEU, HAllEJICHHbIE HA pELICHUE 33Jaud M MOAJAEp KaHHe
OJ1aroKesIaTeIbHOCTH OOIIEHHUS;

e COMOCTAaBJIATb CBOU CYXIEHHUS C CYXICHUSIMU JAPYTUX YYaCTHHUKOB
JUanora, oOOHapyKUBaTh Pa3IUYME U CXOACTBO MO3UIIHIA;
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e BBIPAXKATH CBOIO TOUYKY 3pEHUS B YCTHBIX U MUCbMEHHBIX TEKCTaX;

e TyOJIMYHO MPECTABISATH PE3yIbTAThl BHINOTHEHHOTO (PHU3UUYECKOTO OMBITA
(3KCnIeprMeEHTa, UCCIEAOBAHUS, IPOEKTA);

e TIOHMMATh U UCIOJIH30BATH IPEUMYIIIECTBA KOMAHIHON U UHANBUY AIbHON
paboThI U PEIICHUH KOHKPETHOU (PU3nUYecKoi mpoOIeMbl;

e TMPUHUMATH I[ETU COBMECTHOW JESATEILHOCTH, OPraHU30BBIBATH JICHUCTBUS
no e€ MOCTIKEHHUIO: paclpedensiaTh poiH, OOCYKIaTh TMPOLECCH U
pe3yabTaThl COBMECTHOM pabOThI, 00001IaTh MHEHUS! HECKOJIBKUX JIIOCH;

e BBINOJHATH CBOIO YaCTh PabOThI, JOCTUrasi Ka4€CTBEHHOIO Pe3yJibTara Mo
CBOEMY HAIIPaBJICHUIO U KOOPAUHUPYS CBOU JICUCTBUS C IPYTUMU WICHAMU
KOMaH/Ibl;

e OLEHMBATH KAayeCTBO CBOEro BKJIaJa B OOLIMN MPOAYKT HO KPUTEPHSIM,
CaMOCTOATENHEHO C(OPMYITUPOBAHHBIM YUaCTHUKAMU B3aHUMOICHCTBHUSI.

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

Camoopranuzamnus:

e BBIBIIITH MPOOJIEMBI B )KM3HEHHBIX U YUYEOHBIX CHUTyalUsX, TPEOYIOIIUX
JUTsl petieHust (PU3NYECKUX 3HAHUM;

e OpUEHTHUPOBAThCA B PAa3IMYHBIX MOAXOAAX MPUHATUS  pELICHUH
(MHOUBUOYaJbHOE, NPUHATHE pELIEHUS B TpyMIE, NPUHATHE pPEIICHUMN
rpymnmnoi);

e CaMOCTOSITEIBHO COCTABIISATh AJITOPUTM pelIeHUs] (PU3NYECKOM 3a1aun WU
IJlaHa MCCIEOBaHUSl C Y4ETOM HMMEIOIIMXCS PECYPCOB U COOCTBEHHBIX
BO3MOYKHOCTEM, apryMEHTHPOBATh NIPEJIAaracMble BAPUAHThI PELICHUM;

e JieJaTh BBIOOP U OpaTh OTBETCTBEHHOCTH 3a PEIICHUE.

CaMOKOHTPOJIb, YDMOIMOHAJIBLHbIN HHTEJJIEKT:

e J1aBaTh aJICKBATHYIO OLICHKY CUTYyallMy U IIpeajiaraTh jiaH €€ u3MEHEHUS;

e OOBSICHATHP TNPUYUHBI JOCTHKEHUS  (HEJOCTHIXKEHHUS) Ppe3yJbTaTOB
NeSITENIbHOCTH, JaBaTh OLEHKY NPUOOPETEHHOMY OTIBITY;

e BHOCHUTHb KOPPEKTHUBBI B JEATEIBHOCTH (B TOM YHMCIIE B XOJ BBIITOJIHEHUS
(U3MYECKOro HUCCIEAOBAHMS WM IPOEKTAa) HA OCHOBE HOBBIX
O00CTOSITENBCTB, W3MEHUBUIMXCS CHUTYallMid, YCTAHOBJIEHHBIX OIIMOOK,
BO3HUKILINX TPYIHOCTEH;

e OLEHUBATH COOTBETCTBUE PE3YJIHTATA LIETU U YCIOBUAIM;

e CTaBUTH ce0sl HA MECTO JPYroro 4eJ0oBeKa B XO/€ CIopa WU IUCKYCCUH Ha
HAy4YHYIO TeMY, TOHUMAaTh MOTHUBbBI, HAMEPEHUS U JIOTUKY JAPYTOro;

e TMpPU3HABATh CBOE MPABO HA OIMOKY NpU pelIeHUU (PU3NYECKUX 3a/1a4 WU
B YTBEPKJICHUSAX HA HAYYHBIE TEMBI U TAKOE K€ MPaBO APYroro.
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INPEAMETHBIE PE3YJIBTATDBI

K koHIy 00ydeHus B 7 KkJacce rpeAMETHbIC pe3yIbTaThl HA 0a30BOM YPOBHE
JOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:

e HCIOJb30BATh NOHATHSA: (U3HYECKME H  XUMHYECKHE  SIBJICHUS,
HaOI0/IeHNE, SKCIIEPUMEHT, MOJENb, TUIOTe3a, CAUHHIIBI (U3NUECKUX
BEJIMYMH, aTOM, MOJIEKYJIa, arperaTHbleé COCTOSIHUSI BeulecTBa (TBEpIOE,
KUIKOE, Ta3000pa3HOE), MEXaHUYeCKoe JABMKEHUE (PaBHOMEPHOE,
HEpPaBHOMEPHOE, MPSIMOJIMHEWHOE), TPACKTOpHUs, pPaBHOACUCTBYIOIIAS
cuia,  gedopmanus  (yopyras, — IUIacCTHYECKas),  HEBECOMOCTb,
COOOIIAIOTHECS COCY/IbI;

e pasnuyaTh sBIeHUs (AUQdy3us, TEMI0BOE IBUKEHHUE YACTHI] BEIIECTBA,
PAaBHOMEPHOE  JBWKEHUE, HEPAaBHOMEPHOE JBWXKECHUE, HWHEpLu,
B3aUMOJICMCTBUE TE€JI, PABHOBECHE TBEPJIBIX TEI C 3AKPEIUIEHHOM OCBHIO
BpalleHUs, epeava JaBJIeHus TBEPABIMU TEIAMHU, KUIKOCTIMHU U ra3aMu,
aTMOC(pEepHOE J1aBJICHUE, IUIABAHHME TEJ, MPEBPALIECHUS MEXaHUYECKOU
SHEPruM) MO ONUCAHHUIO UX XAPAKTEPHBIX CBOMCTB M HAa OCHOBE OIIBITOB,
JEMOHCTPUPYIOIINX TaHHOE (PU3NUECKOE SBJICHUE;

e pacmo3HaBaTb IMPOSIBICHUE HW3YYEHHBIX (U3MUYECKUX SBIECHUU B
OKpYXalollleM MHpEe, B TOM uHuclie (PU3NYECKUE SABICHHUS B MPHUPOJE:
IIPUMEPBI JIBHKCHUS C Pa3IU4YHBIMH CKOPOCTSIMH B JKHBOW M HEXKHMBOU
IPUPOAE, ACUCTBUE CWIBI TPEHUS B NPUPOAE U TEXHUKE, BIIUSHHE
aTMoc(epHOro JaBJeHUs Ha JKUBOM OpraHM3M, IJIaBaHUE PbIO, pbluaru B
TE€JIe YeJIO0BeKa, MPU 3TOM NEPEBOJAUTH MPAKTUUYECKYIO 3a/1a4y B y4eOHYIO,
BBIJICIISITh CYIIECTBEHHBIE CBOMCTBA (MPU3HAKK) (PU3UUECKUX SIBICHHUI;

e OMNMCHIBATh U3yUYEHHBIE CBOMCTBA TeNl U (PU3NYECKUE SIBJICHUS, UCIIOJIb3YS
duznyeckue BeIUYUHbI (Macca, 00bEM, INIOTHOCTD BEIIECTBA, BPEMs], ITyTh,
CKOPOCTb, CPEJHSs CKOPOCTh, CHJIa YIIPYTOCTH, CHUJIA TSKECTH, BEC Tea,
cujia TpeHus, AaBjeHue (TBEPAOro Tea, KUJIKOCTH, Ta3a), BHITAIKUBAIOIIAs
CHJIa, MEXaHW4yeckass pabdoTa, MOIIHOCTh, IJIEYO CHJIbI, MOMEHT CHIIbI,
KOA(p(GUIUEHT TOJE3HOTO JACMCTBHS MEXaHW3MOB, KHHETUYECKas U
MOTEHUHUAJIbHASL JHEpPrus), IpU OMNUCAHWHM TMPABWIBHO TPAKTOBATh
(U3MYECKUI CMBICIT UCIIOJIb3YEMBIX BEJIUYHMH, UX 0003HAYEHUS U €AUHULBI
(Gu3MYEeCKUX BEIMYMH, HAXOAUTHh (OPMYJbl, CBS3bIBAIOIINE JIAHHYIO
(Gu3NYECKyl0 BEIMYMHY C JPYTUMH BEJIMYMHAMH, CTPOUTH TIpapuKu
U3YYECHHBIX 3aBUCUMOCTEN (PU3NYECKUX BETUUNH;

e XapakTepH30BaTh CBOICTBa Tes, (PU3UUECKHE SBJICHUS U IPOLIECCHI,
WCIIOJIB3YSl TIpaBUiia CJIOXKEHUsI CUJl (BAOJb OJHOM MpsiMoil), 3akoH ['yka,
3akoH [lackans, 3akoH Apxumesa, NIpaBUJIO paBHOBECHUs pbiuara (0Jo0ka),
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«30JI0TO€ IIPABWJIO» MEXAHUKHM, 3aKOH COXPAaHEHUsS MEXAHUYECKOU
OHEPruH, TPU HSTOM JaBaTh CIOBECHYIO (OPMYIHUPOBKY 3aKOHAa U
3aIMCBHIBATh €70 MATEMATUYECKOE BBIPAKEHUE;

e OOBACHATH (PU3MUECKUE SBJIECHMS, IPOLIECCH U CBOWCTBA TEJ, B TOM YHUCIIE
U B KOHTEKCTE CHUTyalud NPAKTUKOOPUEHTUPOBAHHOIO Xapakrepa:
BBISIBIISITh [IPUYMHHO-CJIEACTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHHE U3 12
JIOTHYECKHX IIIAaroB C OMOpOM Ha 1—2 M3yueHHBIX CBOMCTBA (PU3UUYECKUX
SBJICHUH, PU3NUYECKUX 3aKOHA WJIM 3aKOHOMEPHOCTH;

e pemiaTb pacy€THbIE 3a7auyd B 1—2 JEHCTBHA, HCHOJIB3YyS 3aKOHBI M
(GopMyIibl, CBsA3bIBaIOLIME (PU3MUECKHE BEIMYMHBL: Ha OCHOBE aHaIU3a
yCIIOBUS 33J]aud 3alUCHIBATh KPATKOE yCIOBHUE, MOJCTABIATh (PU3UUECKHE
BEJIMYMHBI B (OPMYJBI U TPOBOAUTH PACUEThI, HAXOAUTH CIIPABOYHBIC
JaHHbIE, HEOOXOAUMBIE JJIs PEIICHUs 3a/1ad, OLEHUBATh PEaTUCTUYHOCTD
NOJTy4YE€HHOM (pU3NUECKON BEINYNHBI,

e pacmo3HaBaTb MPOOJIEMBbI, KOTOPbIE MOXXHO pEIIUTh NIpPU NOMOIIU
(U3MYECKUX METOJI0B, B OITMCAHUU UCCIIEI0BAHUS BBIJIEISATH IPOBEPIEMOE
MPEANOJIOKEHNE (TUIIOTESY ), pa3INYaTh U UHTEPIPETUPOBATH IMOTYYEHHBIH
pe3ysbTar, HaXOJWUTh OLUMOKM B XOJE OIBITA, JENaTh BBIBOJBI IO €ro
pe3yJibTaram;

e TMPOBOJUTH ONBITBI MO HAOMIOACHHUIO (PUBHYECKUX SBJICHHM WU
(bu3MYECKUX CBOMCTB TeN: (POPMYIUPOBATH IPOBEPSEMbIE IPEATION0KEHHUS,
coOUpaTh YCTAaHOBKY M3 IPEJI0KEHHOIO 000pYI0BaHUS, 3alIUChIBATh X0
ombITa U (POPMYJIUPOBATH BHIBOJBI;

e BBINOJIHATL IIPSAMbBIE WM3MEPEHMsS PACCTOSHUs, BPEMEHM, MAacChl Tela,
o0béMa, CHUJBI M TEMIEPAaTyphl C MCHOJIb30BAHUEM aHAJOTOBBIX H
nM(pPOBBIX MPUOOPOB, 3AMUCHIBATH I[IOKAa3aHUs MPUOOPOB C YUYETOM
3aJlaHHOM aOCOIOTHOM MOTPEIIHOCTH U3MEPEHUI;

e IPOBOAMTH HCCIEAOBAHUE 3aBUCUMOCTU OJHON (PU3MUECKON BETUUYMHBI OT
JIPYrol € HCMOJIb30BAHUEM MPAMBIX HM3MEPEHUN (3aBUCHUMOCTU IyTH
PaBHOMEPHO ABMKYIIETOCS TEJIA OT BPEMEHH ABMKEHUS TEJA, CUIIbI TPEHUS
CKOJIBKEHHSI OT Beca Teja, KayecTBa 0OpabOTKM TMOBEPXHOCTEW Tel U
HE3aBUCUMOCTH CWJIBI TPEHMS OT IUIOLIAAN CONPHUKOCHOBEHMS TEJI, CUIIbI
YOPYTOCTH OT YAJIMHEHUS MPY’KUHBI, BBITAJIIKUBAIOIIEH CHIIBI OT 00bEMa
IIOrPYKEHHOM YacTH Teja U OT IUIOTHOCTH XUAKOCTH, €€ HE3aBUCUMOCTH
OT TJIOTHOCTH TeJia, OT TJIyOUHBI, HA KOTOPYIO MOTPYXKEHO TEJ0, YCIOBUN
IUTaBaHUSI TEJl, YCJIOBHMI paBHOBECHs pbluara M OJIOKOB), y4acTBOBaTh B
IUIAHUPOBAaHUM  y4eOHOTO HCCIEAOBaHUsA, CcoOUpaTh YCTaHOBKY U
BBIMIOJIHATh WM3MEpPEHUs, Ccienysl MPeao)KEeHHOMY IUIaHy, (PUKCHPOBATH
pe3yabTaThl TOJYYEHHOM 3aBUCUMOCTH (DU3WYECKUX BEJIIMYUH B BUJE
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NPEIJIOKEHHBIX TaOnull U TpaduKOB, AENaTh BBIBOJBI MO pe3yJibTaTaM
UCCIIEIOBAHMS,

e TMPOBOAWTH KOCBEHHBIC HU3MEpEeHHs (PU3NUECKHX BEIUYUH (TJIIOTHOCTD
BEIECTBA )KUJIKOCTH U TBEPIOTO Teja, CHUIIa TPEHUSI CKOJIbKEHUS, TaBJICHUE
BO3/lyXa, BBITAJIKMBAIONIAS CHJIA, JACHCTByIOIas Ha TMOrPYXEHHOE B
KHUAKOCTh  Teno, Kod(pPHUIMEHT TMOoNe3HOro JAEWCTBUA  MPOCTHIX
MEXaHHU3MOB), CJeIys NPEIIOKEHHOW WHCTPYKLUMHU: TMPH BBHIMOIHEHUU
U3MEpEeHUl CcoOUpaTh HSKCIEPUMEHTAIbHYI0 YCTAHOBKY M BBIYUCIATH
3Ha4YE€HHE UCKOMOW BEJIMYUHBI,

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

e yKa3bIBaTh MPUHIUMBI ACUCTBUS MPHOOPOB M TEXHHUUYECKHX YCTPONCTB:
BECBI, TEPMOMETp, IWHAMOMETp, COOOIIAIOIINECS COCYJIbI, Oapomerp,
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, MOPUIHEBOW HACOC, ApEOMETP), UCMOIb3Ys 3HAHUS
O CBOICTBaX (PU3HUECKUX SIBICHUN U HEOOXOAUMBIE (PU3NUECKUE 3aKOHBI U
3aKOHOMEPHOCTH;

e TMPUBOAUTH NpUMEpPbl  (HAXOAUTh HHPOpPMALMIO O  MPHUMEPAX)
IPAKTUYECKOTO HCIOJIb30BaHUSA (PU3MUECKUX 3HAHUUW B TOBCEIHEBHOU
KU3HH JJ1s1 oOecrieueHusi 6€30MacHOCTH Mpu oOpaIreHuu ¢ mpudbopamu u
TEXHUUYECKUMHU YCTPONCTBAMH, COXPAHEHHUSI 310POBbs U COOJIIOICHUSI HOPM
IKOJIOTUYECKOTO TTOBEJICHHSI B OKPY KaIOIIeH cpeie;

e OCYIIECTBJIATh OTOOp MCTOYHUKOB HHPopMmanmu B VHTepHeTe B
COOTBETCTBHUH C 33JaHHBIM MTOMCKOBBIM 3alIpOCOM, 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
JAUTEepaTypy (HPU3HUECKOro cCoAepKaHus, CIpaBOUYHbIE MaTEPUaIbl, PECYpPCHI
cetu MHTepHeT, BiageTb MNpuU€MaMM KOHCHEKTHUPOBAHUS TEKCTa,
npeoOpa3zoBaHusg UHPOPMALIMU U3 OAHOW 3HAKOBOM CUCTEMBI B JIPYTYIO;

e coO37aBaTh COOCTBEHHBIC KpPAaTKHE MUCHhMEHHBIC M YCTHBIE COOOIIECHUS Ha
OCHOBE 2—3 MCTOYHUKOB MH(pOpMAIU (HU3NIECKOTO COACP)KAHUS, 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 TpPHU BBHINOJHEHUH YYEOHBIX MPOEKTOB M HCCICIOBAHUN pacHpeneisTh
00513aHHOCTH B TpPYIIIE B COOTBETCTBUHM C IIOCTaBJICHHBIMM 3aJa4aMH,
CIICIUTHh 3a BBIIIOJIHEHHEM IUIAHA JEWCTBUM, aJCKBAaTHO OLICHUBATH
COOCTBEHHBI  BKJIQJ] B  JEATEIbHOCTb  TPYIIbI, BBICTPAUBATH
KOMMYHUKATUBHOE B3aWMOJIEICTBUE, YUUTHIBAs MHEHUE OKPYKAOIIHUX.

K koH1y oOyuenus 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, arPEraTHbIE COCTOSHUS BEILIECTBA, KPUCTAIUIMYECKUE U
amMopHBIC TeNa, HACBHIIICHHBIH M HEHACBHIIIEHHBI Map, BIAKHOCTh
BO3/lyXa, TEMIIEpAaTypa, BHYTPEHHSS JHEPIUs, TEIUIOBOM JBUTaTElNb,
JIEMEHTAPHBIN JIEKTPUYECKHUN 3apsill, JJIEKTPUUECKOE 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 3apsAI0B, JEHCTBUS IJIEKTPUUECKOIO
TOKa, KOPOTKO€ 3aMbIKAHWE, B3aUMOJICCTBHE MArHUTOB, JCHCTBUE
MarHUTHOTO IOJISI HA MMPOBOJHUK C TOKOM, 3JIEKTPOMarHUTHAs MHAYKLIKSA)
[0 ONHCAHWID HX XapaKTEpPHBIX CBOMNCTB M Ha 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, UHES, CHETa, JJIEKTPUUECKHE
ABJICHUSI B aTMocdepe, dJIEKTPUUYECTBO KUBBIX OPraHU3MOB, MarHUTHOE
noJie 3eMJiiu, Aperd NoarCOB, POJIb MATHUTHOTO MOJIS J1s )KM3HU Ha 3eMJie,
NOJIIPHOE CHUSHHME, NPU 3TOM IEPEBOJIUTH MPAKTHYECKYHO 3aaady B
y4eOHY10, BBIACNATh CYLIECTBEHHbIE CBOMCTBa (IPHU3HAKU) (PUINYECKUX
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 TEIIOBOU
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MAalIHbI, OTHOCUTENbHAS BIIAYKHOCTh BO3/1yXa, JJIEKTPUUYECKUN 3apsi, cuila
TOKA, DJEKTPUYECKOE HAIpPSIKEHHWE, COIPOTUBJIEHHE IPOBOIHUKA,
yAETHHOE COMPOTUBIICHUE BEIIECTBA, pa00Ta U MOIIHOCTD JIEKTPUIECKOTO
TOKa), MpU OMNUCAHUU TPABWIBHO TPAKTOBATh (U3MUECKUI CMBICIT
UCIIOJIb3yEMbIX BEJIMYUH, 0003HAUYCHUS U €UHUIIBI (PU3UUECKUX BEITUYHH,
HaXOAUTh (POPMYJIBI, CBSI3BIBAIOIIUE NAaHHYIO (U3NYECKYIO BEIUYUHY C
JIPYTMMH BEJIMYMHAMH, CTPOUTh TpadUKH HU3YYEHHBIX 3aBUCHMOCTEH
(bU3UYEeCKUX BEJIUYUH;

e XapaKTEepU30BaTh CBOMCTBA TeJ, (U3MYECKUE SBICHUS M IMPOIECCHI,
UCIIOJIb3Ysl OCHOBHBIE TOJIOKEHUS MOJIEKYISIPHO-KUHETUUYECKOM TEOpUHU
CTpPOEHHs BEIECTBA, MPUHLHUII CYNEPHO3UIMU NOoJel (Ha KaueCTBEHHOM
YPOBHE), 3aKOH COXPAaHEHMS 3apsiia, 3aKoH OMa i1l yyacTKa LEenu, 3aKOH
Jxoyns—JIeHna, 3aKOH COXpaHEHUS SHEPTHH, ITPH 3TOM J1aBaTh CJIOBECHYIO
(GOopMyJIMPOBKY 3aKOHA U 3allUChIBATh €T0 MAaTEMATHUECKOE BBIPAXKECHUE;

e OOBICHATH (PU3UUECKUE MPOLIECCHl U CBOWCTBA TEJ, B TOM YHUCIE U B
KOHTEKCTE CHTyallud MPaKTUKOOPHUEHTHPOBAHHOTO XapaKTepa: BBIABIATH
NPUYUHHOCIIEACTBEHHBIE CBSI3U, CTPOUTH OOBACHEHHUE U3 1—2 JOTMYECKUX
1IaroB ¢ Omnopod Ha |—2 M3yYEeHHBIX CBOMCTBA (PU3UUYECKUX SIBJICHHM,
($u3NYECKUX 3aKOHOB MJIM 3aKOHOMEPHOCTEH;

e pemaTh pacy€THbIC 3aJa4u B 2—3 JCUCTBUA, HCIOJb3YS 3aKOHBI M
dbopmyIibl, CBA3BIBAIONINE (PU3MUECKHME BEIMYMHBI: HAa OCHOBE aHaJIM3a
YCJIOBHSI 3a/lauyd 3alUChIBaTh KPATKOE YCIIOBHE, BBISABIATH HEIOCTATOK
JMAHHBIX [JIS  peIIeHHUs 3aJa4yd, BBIOMpATh 3aKOHBI U  (POPMYIIHI,
HEoOXOoJuMble Ml €€ pelleHHs, NPOBOAMTH pPAacu€Thl U CpPAaBHUBATH
MOJIyYeHHOE 3HaUeHHE (PU3NUECKON BETUUMHBI C U3BECTHBIMH JJTAHHBIMU;

e pacmo3HaBaTb MPOOJIEMBbI, KOTOPbIE MOXXHO pEIIUTh NpPU MOMOLIU
(Gu3NYECKUX METO/OB, MCIONb3Yysl OMHCAHUE HCCIIEJOBAHMS, BbIIEIATH
IIPOBEPSEMOE IPEAINOJIOKEHNE, OLIEHUBaTh MPAaBWIBHOCTh MOpsAJKa
MPOBEICHUSI UCCIIEOBAHUS, 1€TIaTh BHIBOJbL;

e TMPOBOJUTH ONBITHI MO HAOMIOACHHIO (PUBMYECKUX SBJICHUM WU
(bu3MYECKUX CBOMCTB Tel (KamWJLISIPHBIE SIBJICHUS, 3aBUCUMOCTb JIaBJICHUS
BO3/yXa OT ero o0bEéMa, TeMrepaTypbl, CKOPOCTH MPOLIECCa OCThIBAHUS U
HarpeBaHusi MpH M3JIYYEHUU OT IBETa M3Iydaromield (MOoriouaromniei)
MOBEPXHOCTH, CKOPOCTh MCHApEHHs] BOJbI OT TEMIEPATYPhl KUIAKOCTH U
IJIOIAAn €€ TMOBEPXHOCTH, DJJEKTpHU3alrs TEI W B3aUMOJCHUCTBUE
NEKTPUYECKUX 3aps/iOB, B3aUMOJEHWCTBHE IOCTOSHHBIX MAarHUTOB,
BU3yaJM3allsi MArHUTHBIX T[IOJE€H TOCTOSIHHBIX MAarHUTOB, JEWCTBUS
MarHuTHOIO MOJs Ha NPOBOJHUK C TOKOM, CBOMCTBA 3JIEKTPOMAarHuTa,
CBOMCTBa dJIEKTPOJABUIATENsI TMOCTOSHHOTO TOKa): (OpMYJIUPOBATH
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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
BO3/1yXa, CHJIbI TOKAa, HANPSHDKEHUS C MCHOJIb30BAHUEM aHAJIOTOBBIX
npuOOpPOB U JATYMKOB (PU3MYECKUX BEIMYUH, CPABHUBATH PE3YJIbTATHI
U3MEPEHUN ¢ y4ETOM 3aJJaHHON a0COIIOTHON MOTPEIIHOCTH;

e TMPOBOJUTH UCCICAOBAHUE 3aBUCUMOCTU OJTHOU (PM3UYECKOW BEITUYUHBI OT
JIpPYyrol C UCHOJIb30BAaHUEM TMPSIMBIX  H3MEpPEeHUM  (3aBUCUMOCTH
CONPOTHUBJIEHUSI MPOBOJHUKA OT €ro JUIMHBI, IUIOIAAX IONEPEYHOTO
CEUYEHUA U YAEIBHOTO COIPOTUBIICHHUS BEIIECTBA MPOBOJHUKA, CUJIbI TOKA,
WIyLIEro 4epe3 MNPOBOAHUK, OT HaNpsHDKEHHWST Ha  MPOBOJHUKE,
WCCIICAOBAHUE IIOCIEAOBATEIBHOIO M IMAPAJUIEIBHOTO  COECIVHEHUU
MPOBOJIHUKOB): TJIAHUPOBATh HCCIEAOBAaHUE, COOMpPATh YCTAaHOBKY H
BBHITIOJIHATh W3MEPEHUsI, CJIeNys NPEJIO)KEHHOMY IUIaHy, (DUKCHUPOBATH
pe3yJIbTaThl MOTYUYEHHON 3aBUCUMOCTH B BUJIE Ta0JIUIl U rpadUKOB, 1€NIaTh
BBIBOJIBI 110 PE3YyJIbTATAM UCCIICIOBAHUS;

e TMPOBOJUTH KOCBEHHbIE H3MEpeHUs] (U3MYECKUX BeIUYUH (yaelbHas
TEIJIOEMKOCTh  BEIECTBAa, COMPOTUBIEHUE TMPOBOJHMKA, paboTra U
MOIIIHOCTh JJIEKTPUYECKOTO TOKA): IUJIAHUPOBATh M3MEPEHUs, COOUpPATh
AKCIIEPUMEHTAIIBHYIO YCTAHOBKY, CIEAYS MPEAJI0KEHHOW WHCTPYKLIHH, U
BBIYUCIISITh 3HAUYECHUE BEJIMUUHBIL;

e COOJIIOATH MPaBUJIa TEXHUKH O€30MaCHOCTH 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 DJICKTPUUECKOW DHEPTHH, JIIEKTPOOCBETUTEIBHBIC TMPUOOPHI,
HarpeBaTelibHbIC AIIEKTPOIIPUOOPHI (mpumepsr), AIIEKTPUUYECKUE
MPEIOXPAHUTEIU, IIEKTPOMATHUT, DJICKTPOIBUTATENIb TOCTOSIHHOTO TOKA),
WCIIOJIB3YsI 3HAHUS O CBOMCTBaX (DU3WUYECKUX SBICHUNU M HEOOXOIUMBbIC
dbuznyeckre 3aKOHOMEPHOCTH;

e pacmo3HaBaThb NPOCTHIE TEXHUYECKUE YCTPOWCTBA U HU3MEPUTEIbHBIC
pUOOPHI MO CXEMaM M CXEMATHYHBIM PUCYHKaM (KUIKOCTHBIM TEPMOMETD,
TEPMOC, TICUXPOMETpP, TUTPOMETp, ABUTaTEIb BHYTPEHHETO CrOpaHusl,
AIIEKTPOCKOII, PEOCTaT), COCTaBJISITh CXEMbI JJEKTPUUECKUX IIeTe ¢
MOCJIEA0BATEIbHBIM U MapaJUIeIbHBIM COCIMHEHUEM 3JIEMEHTOB, pa3inyas
YCJIOBHBIE 0003HAYEHUS FJIEMEHTOB JIEKTPUUCCKUX TIETICH;

e TMPUBOAUTH TpUMEpPhl (HAXOAUTh HHPOpPMAIMIO O  TPUMEPAX)
MPAKTUYECKOTO MCIOJIHb30BaHUSI (PU3MUECKUX 3HAHUW B IOBCEIHEBHOMU
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KU3HU 1) obecrieyeHusi 0e30MacHOCTH MPH OOpallleHuH ¢ MPUOOpaMu U
TEXHUYECKUMHU yCTPOMCTBAMU, COXPAHEHHUS 3J0POBbS U COOIIOACHUS] HOPM
HKOJIOTUYECKOTO TIOBEICHHSI B OKPYXKAIOLIEH Cpelie;

e OCYHIECTBJIAITb MOMCK HHpOpMauu (U3NYECKOTO COJACPKAHUS B
WHTepHeTe, Ha OCHOBE HMEIOIIUXCS 3HAHUW M NYTEM CpPaBHEHMUS
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, BhageTb NpUEMAMHU KOHCHEKTHUPOBAHUS  TEKCTA,
npeobpazoBanusi HHGOPMAIIUU U3 OJJHONM 3HAKOBOW CUCTEMBI B IPYTYIO;

e co37aBaThb COOCTBEHHBIC NMHCHMEHHBIE U KPATKHUE YCTHBIE COOOIICHMS,
o0o0mias MHGpOPMALKMIO U3 HECKOJIbKUX HCTOYHUKOB (PU3HMUECKOTO
COJIEpKaHusl, B TOM YKCJIe IyOIMYHO NPEACTABIIATH PE3YJIbTaThl MPOEKTHOU
WM UCCIIEA0BATENIbCKOM AESTENBHOCTH, IPU 3TOM I'PAMOTHO UCIOJIb30BATh
W3YUYEHHBIM TOHATUIHBIMA anmapar Kypca (HU3UMKH, CONPOBOXKIATH
BBICTYIUIEHUE NTPE3EHTALINEH;

e IIPU BBIIOJHEHUU YYEOHBIX IPOEKTOB U HCCIEIOBAaHUM (PU3NUECKUX
IPOLIECCOB paclpeAeaTh OOS3aHHOCTH B TpPYyNNE€ B COOTBETCTBUHU C
MOCTABJICHHBIMU 33/1a4aMH, CJIEIUTH 3@ BBINOJHEHUEM IUIaHa JIEUCTBUM U
KOPPEKTUPOBATh €ro, aJ€KBAaTHO OLIEHUBaTh COOCTBEHHBIH BKJIAJ B
NEATEIbHOCTD IPYIIIbI, BEICTPAUBAaTh KOMMYHUKATHBHOE B3aUMOJCICTBUE,
IPOSIBIISSt TOTOBHOCTh pa3peniaTb KOH(DIUKTHI.

K koHIily oOyueHus B 9 kjiacce npeIMeTHbIE pe3yJbTaThl HA 0a30BOM YpOBHE

JOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHU:

e HCIMOJBb30BAaTh TMOHATHS: CHUCTEMA OTCU€Ta, MarepuajgbHas TOYKa,
TPAEKTOPHs, OTHOCUTEILHOCTh MEXaHWYECKOr0 ABMXKEHHUS, IedopmMarius
(ympyrasi, miacTHYecKas), TpPEHHE, LEHTPOCTPEMUTEIIBHOE YCKOPEHHE,
HEBECOMOCTh M MEPErpy3KH, UEHTP TSHKECTH, aOCOJIIOTHO TBEPIOE TEJO,
LHEHTpP TSHKECTH TBEPJOTO Tesa, paBHOBECHE, MEXaHUYECKUE KOJIeOaHus U
BOJIHBI, 3BYK, HH()PA3BYK U YJIbTPA3BYK, 3JIEKTPOMArHUTHBIE BOJIHBI, IKAJa
AJIGKTPOMAarHUTHBIX BOJIH, CBET, OJM30PYKOCTh U J1adbHO30PKOCTb,
CHEKTpPbI UCIYCKaHUs U MOTJOLIEHUs, anb(da, OeTa- u ramMmma-u3ny4eHus,
W30TOIIBI, SIZIEPHAS] DHEPTETHKA;

e pasnuyaTh SIBJICHUS (PAaBHOMEPHOE W HEPABHOMEPHOE NPSIMOJIMHEWHOE
JBUKEHHE, PaBHOYCKOPEHHOE MPSMOJIMHEWHOE BI)KEHUE, CBOOOJIHOE
NaJICHUE TEJI, PABHOMEPHOE JIBUJKEHUE 10 OKPY’KHOCTH, B3aUMOJEHCTBHE
TeJ, pEaKTUBHOE ABI)KEHUE, KojeOaTelbHOE IBMKEHHE (3aTyXarollue U
BBIHY’KJIEHHbIE KOJIeOaHUs), PE30HAHC, BOJHOBOE JBM)XEHHE, OTpaKEHHE
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3BYKa, NPSIMOJIMHEWHOE pacIpOCTPAHEHUE, OTPAKEHHE U IPEIOMIICHUE
CBETa, MOJIHOE BHYTPEHHEE OTPAKEHUE CBETA, Pa3lIOKEHHE OEJIOT0 CBETa B
CHEKTp M CJOKEHUE CHEKTpPaJbHBIX LIBETOB, JUCHEPCHS CBETAa,
€CTECTBEHHAsl PAJUOAKTHBHOCTh, BOSHUKHOBEHUE JMHEWYATOTO CIIEKTpa
U3ITy4YEeHHsI) TI0 OMTMCAHUIO UX XapaKTEPHBIX CBOMCTB U 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 OpPraHW3MOB, BOCHPHUSTHUE 3BYKOB IKHUBOTHBIMH,
3eMJIETPSICEHUE, CEIUCMUYECKHME BOJHBI, I[yHAMH, 3XO, LBETa Tel,
ONTUYECKHUE SIBICHUS B NPUPOAE, OMOJIOTMYECKOE NEWCTBHE BUAMMOTO,
yJIbTPapUOJIETOBOIO U PEHTICHOBCKOIO M3JIy4€HHUH, €CTECTBEHHBIN
paZMOaKTUBHBIN (OH, KOCMHYECKHE JyYd, PaJUOAKTHBHOE H3Iy4YEHHUE
OPUPOAHBIX MHUHEPANOB, JEWCTBHE PAJAMOAKTHUBHBIX M3IYyYEHUH Ha
OpraHu3M 4eJIOBeKa), MpPH ATOM MEPEBOAMUTH IMPAKTUYECKYIO 3aJlayy B
y4eOHYI0, BBIJEIATh CYIIECTBEHHBIE CBOMCTBa (MpuU3HAKU) (HU3UUYECKUX
SIBIICHUM;

e ONMCHIBATh U3yUYEHHBIE CBOMCTBA TeJl U (PU3UUECKUE SIBJICHUS, UCIIONb3YSI
(¢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 Tela, HUMIYJbC Tela, WMIIYJIbC 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 KosieOaHul, JIMHA BOJIHBI, TPOMKOCTh 3ByKa W BBICOTa TOHA,
CKOPOCTb CBETa, IIOKa3aTeidb MPEJIOMJICHUS Cpefbl), MpPU OMNHUCAHUU
NPaBUJIBHO TPAaKTOBaTh (PU3MUECKUI CMBICT HCMOJIb3YEMbIX BEJIUYMH,
0003HAaYEHUsI U EIUHULBI (PU3MYECKUX BEIUYHMH, HAXOIUTh (OPMYJIbI,
CBSA3BIBAIOLIUE JAHHYIO (PU3WYECKYIO BEJIMYHMHY C JAPYTMMH BEJIMYMHAMM,
CTPOUTbH rpaPUKN U3yUEHHBIX 3aBUCUMOCTEN (PU3MUECKUX BEJINYMH;

e XapakTepu3oBaTh CBOICTBa Tes, (PU3MUECKHE SBICHHUS U IPOLECCHI,
UCIIOJIb3Ysl 3aKOH COXPAHEHUs HHEPruu, 3aKOH BCEMHUPHOIO TATOTEHMS,
OPUHIMI CYNEpPHO3ULMA CHJI, TPUHIMI OTHOCUTEIbHOCTH [ anuies,
3aKkOHbl HbIOTOHA, 3aKOH COXpPaHEHHs HMMITYJIbCA, 3aKOHBI OTPAKEHUSA M
IIPEJIOMJIEHUS CBETA, 3aKOHBI COXPAHEHHUSI 3apsAI0BOTO U MAaCCOBOI'0 YUCEIN
OpU SJAEPHBIX PEAKIMIX, MPU 3TOM J1aBaTh CIOBECHYIO (POPMYIUPOBKY
3aKOHA U 3aIUCBHIBAaTh €r0 MAaTEMAaTUYECKOE BhIPAKEHUE;
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e OOBACHATH (PM3MUYECKHE MPOLECChl M CBOWCTBA TeJ, B TOM YHCJIE U B
KOHTEKCTE CHUTYyaIMil MPaKTUKOOPUEHTHPOBAHHOTO XapaKTepa: BBISABIATH
MPUYUHHO-CJIEICTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHHE U3 2—3 JIOTUYECKUX
IIaroB C OMOpPOM Ha 2-3 M3yYEHHBIX CBOMCTBA (PM3MUYECKUX SIBICHUIH,
(u3NYECKUX 3aKOHOB MM 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
HEJOCTAIOUINE WM U30bITOYHBIC JAHHBIE, BEHIOMPATh 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 HAOMIOIEHUH 1 OIBITOB;

e TMPOBOAWTH OMBITHI MO HAOTIOACHUIO (U3MUECKUX SIBICHUW WK
¢u3znyecKkux CBOWCTB Ten (M3ydeHHE BTOpOro 3akoHa HproToHa, 3akoHa
COXPAaHEHUSl HHEPrUM, 3aBUCUMOCTh NEpHUOAa KOJeOaHUN NpPYKUHHOTO
MasiTHUKa OT MAacChl Tpy3a M KECTKOCTU MPYKUHBI U HE3aBUCUMOCTH OT
aMILUTUTYAbl MAJIbIX KOJI€OaHUH, MPAMOJIMHEHHOE PaCIPOCTPAHCHUE CBETA,
pasiokeHue OeNoro cBeTa B CIEKTP, U3YUEHHE CBOICTB M300pa)K€HUs B
IUIOCKOM 3€pKajie U CBOMCTB H300pa)keHHsl IMpeaMera B coOuparomien
JUH3€e, HAOMIOJEHUE CIUIOIIHBIX W JMHEMYaThIX CHEKTPOB H3IIyUYECHHUS):
CaMOCTOATENIbHO  cOOMpaTh YCTAHOBKY M3 H30BITOUHOro 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 IMPOBOAMTH MCCIEAOBAHHWE 3aBUCUMOCTEH (U3MUECKUX BEIUYHMH 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 OTpakeHUsl CBETa OT yrIjia MaJeHUs W yria MpeloMJIeHHs] OT yria
NaJicHus): IUIAHUPOBATh HCCJIENOBAaHUE, CAMOCTOSITEIbHO 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 W3MEpEHUs (UINYECKUX BEIWYUH (CpeIHss
CKOPOCTb ¥ YCKOPEHUE TeJla MPU PaBHOYCKOPEHHOM JIBHXKEHHUH, YCKOPEHUE
CBOOOJHOTO MaJieHUsl, XKECTKOCTh TPYXKUHBI, KOIDPUIMEHT TpeHus
CKOJIbXKEHUS, MEXaHH4eckass paboTa M MOIIHOCTb, YacTOTa M TEPHOJ
KOJIe0aHUN MaTeMaTUYeCKOr0 W TPYKHMHHOTO MAasTHHUKOB, ONTHYECKas
cwia coOWparoliei JUH3bI, pPaJAUOAKTUBHBIM (OH): TUIAHHPOBATH
U3MEpPEHHUsI, COOMpPATh SKCIEPUMEHTAIBHYIO YCTAaHOBKY U BBINOJIHATH
U3MEpPEHUs, CIeysl MPEJIOKEHHON WHCTPYKIMH, BBIUYUCISATH 3HAUYCHHE
BEJIMUMHBI U aHAJTU3UPOBATH MOJTyUYEHHBIE 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, TUTaHeTapHasi MOJIeTh aToMa, HyKJIOHHAsI MOJIEJb
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, ¢oToanmnapaT, ONTHUYECKHE CBETOBOJBI,
CHEKTPOCKON, J03UMETp, Kamepa BuibcoHa), HCHOIB3ys 3HAaHUA O
CBOMCTBaX (PU3WYECKUX SBICHUHW MW  HEOOXOoauMble (u3nyeckue
3aKOHOMEPHOCTH;

e HCIOJB30BaTh CXEMBI M CXEMATHYHbIE PUCYHKH M3yUYEHHBIX TEXHUYECKIX
YCTPOMCTB, U3MEPUTEIBHBIX IPUOOPOB U TEXHOJIOTMUECKUX MTPOLIECCOB MPU
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 NIl oOecriedeHusi 6€30MacHOCTU MpU oOpaleHuu ¢ mpudbopamu u
TEXHUYECKUMHU YCTPONCTBAMH, COXPAHEHHUSI 310POBbs U COOJIIOICHUSI HOPM
IKOJIOTUYECKOTO TTOBEJICHHSI B OKPY KaIOIIeH cpejie;

e OCYHIICCTBIIATh TMOWCK WHPOpMAIuu (GU3MYECKOTO COJACpKAHUS B
HuTepHeTe, caMOCTOATENbHO (GOPMYIIHUPYS MMOMCKOBBIN 3alpoc, HaXOAUTh
NyTU ONpeesIeHUs] JOCTOBEPHOCTH MOJIYYEHHON MHQOpMAIK Ha OCHOBE
UMEIOLINXCS 3HAHUN U IOTIOJTHUTENbHBIX UICTOYHHUKOB,

31
[loKyMeHT co3fiaH B anekTpoHHoit dopme. Ne 40 ot 25.08.2025. VcnonHutens: BaduHa IM.K. r.I’BJTEKTPOHHbIﬁ
CrpaHunua 31 13 92. CTpanuua cosaaHa: 13.11.2025 07:39 =¥ TATAPCTAH



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 MPOSKTHOM MM UCCIIEI0BATENbCKON
JNEATEIBHOCTH, TIPU O3TOM TIPAaMOTHO  HCIOJIb30BaThb  W3YYCHHBIN
NOHATUUHBIM anmapaT W3y4yaeMoro pasziena (U3MKH U COMPOBOXKIATH
BBICTYIUICHHE TMpe3eHTalel ¢ y4€ToM OCOOEHHOCTEW ayauTOpuu
CBEPCTHHUKOB.
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TEMATHYECKOE IINTAHUPOBAHUE
8 KUIACC

HaumeHoBaHue pa3/iesioB U TeM
NMPorpamMmbl

Ne i/t

Pazgen 1. TermioBble iBJICHUSA

1.1 CTpoeHue U CBOMCTBA BEIIECTBA

1.2 TeruoBbie MPOIECCHI

Hroro no pasaceiny

Pasnen 2. DiekTpuyeckne  MATHUTHBIE SIBJICHUSI

3HeKTpI/IqCCKHe 3apAabl. 3ap5{)KeHHLIe TCIIa

2.1
U UX B3aUMOJIEIiCTBUE
2.2 IToCTOSIHHBIN DIIEKTPUYECKUN TOK
2.3 MarHuTHbIE SIBJICHUS
24 DNIEKTPOMAarHuTHasE MHIYKIUS

Hroro no pazneny
PesepBHOE Bpemst

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

KoanuecTBo 4acoB

Bcero

21

28

20

37

68

33

KoHTpoJbHbIe
padoThI

IIpakTH4eckue
padoThI

1.5

14.5

JJIeKTPOHHbIE
(ungposbie)
o0pa3oBaTe/ibHbIE

pecypchl

bu6mmoreka [IOK
https://m.edsoo.ru/7f4181ce

bubmuoreka [JOK
https://m.edsoo.ru/7f4181ce

bu6mmoreka [IOK
https://m.edsoo.ru/7f4181ce
bu6mmorexa [IOK
https://m.edsoo.ru/7f4181ce
bu6mmoreka [JOK
https://m.edsoo.ru/7f4181ce
bu6nmoreka [JOK
https://m.edsoo.ru/7f4181ce
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9 KUIIACC

HaumeHoBaHue pa3/iesioB U TeEM
NMPorpamMmbl

Ne i/t

Pa3zgen 1. Mexannueckue siBJICHHUS

Mexanndeckoe JBIKCHHE U CIIOCOOBI €ro

1.1

OITHUCAHUS
1.2 B3anmonelictBue Tei
1.3 3aKOHBI COXpaHEHUs

Hroro no pazneny

Pazgen 2. Mexann4yeckue KoJe0aHUA M BOJHBI

2.1 MexaHnueckue KojaeO0aHus

2.2 MexaHnyeckue BOJIHBL. 3BYK

Hroro no pazneny

KoanuecTBo 4acoB

Bcero
padoThI

10

20 1

10

40

15

Pasznen 3. BJIEKTI)OMaFHI/ITHOC I10JI€ U JIEKTPOMATIrHUTHBIC BOJTHbI

31 DJIEKTPOMArHuTHOE MOJIE U
' ANIEKTPOMATHUTHBIE BOJIHBI

Hroro no pazneny

Pasgea 4. CBeToBbIe ABJIEHUSA

6

34

KonTpoabHbie

IpakTuyeckue
padoThI

JJIeKTPOHHbIE
(ungposbie)
o0pa3oBaTe/ibHbIE

pecypchl

bu6mmoreka [IOK
https://m.edsoo.ru/7f41a4a6
bubmuorexa [JOK
https://m.edsoo.ru/7f41a4a6
bu6mmoreka [IOK
https://m.edsoo.ru/7f41a4a6

bu6mmorexa [IOK
https://m.edsoo.ru/7f41a4a6
bu6mmorexa [IOK
https://m.edsoo.ru/7f41a4a6

bu6mmorexa [IOK
https://m.edsoo.ru/7f41a4a6
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bubmuorexa [JOK

4.1 3 6
AKOHRT PACHPOCTPAHCHHA CBETa https://m.edsoo.ru/7f41a4a6
bu6mmoreka [IOK
4.2 JI o 6
HH3BLH OTITHHCCKHC TIPHOOPET https://m.edsoo.ru/7f41a4a6
bu6mmoreka [IOK
4.3 P § 3
A3/TOMCHHUE DEIOTO CBeTa B CHekIp https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 15
Pa3nen 5. KBaHTOBbIE sIBJEHUS
5.1 Hcnyckanue 1 morjIomieHe cBeTa aTOMOM 4 bubmorexa LIOK
' y B https://m.edsoo.ru/7f41a4a6
bubmuorexa [JOK
5.2 C 6
TPOCHHUE ATOMHOTO 51pa https://m.edsoo.ru/7f41a4a6
bu6mmoreka [IOK
53 bl 7
/ICPHDIC peariui https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 17
Pasnea 6. [loBTopuTebH0-0000IaI0IM I MOYJIb
6.1 [ToBTOpEeHue u 06001IeHNE COAEepKAHUS 9 bubnuoreka [IOK
' Kypca ¢pusmku 3a 7-9 kiacc https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 9
OBHIEE KOJIMYECTBO HACOB I10 ITPOT'PAMME 102 3 27
35
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8 KUIACC

Ne
n/n

Tema ypoka

OcCHOBHBIE TIOJIOKEHUS
MOJIEKYJISIPHO-KUHETUYECKOU
TEOPHUH U UX OTBITHBIC
MIOATBEPKICHUS

Macca u pazmep aTOMOB U MOJIEKYJI
Mopaenu TBEPAOTO, KUAKOTO U
ra3000pa3HOro COCTOSTHUMN
BEILIECTBA

OOBsicHeHHEe CBOWCTB TBEPOTO,
KHUJKOTO U ra3000pa3HOro
COCTOSIHHM BEIIECTBA HA OCHOBE
MOJIOKEHUN MOJIEKYJISIPHO-
KMHETUYECKOU TEOPUHU
Kpucranmnaeckue u amopdusie
Tena

CMaunBaHue U KaWUISIPHOCTbD.
IToBepxHOCTHOE HaATsKEHUE

TenmoBoe pacInpeHUuC U CiKaTuc

Temneparypa. CBs13b TeMIiepaTypsl
CO CKOPOCTBIO TEIIJIOBOT'O
JIBUKEHMSI YaCTHI]

BuyTtpennss sneprus. CriocoOsl
M3MEHEHHUs BHYTPEHHEH SHepIuu

KoaunuyecTBO 4acosB
Bcero

KoHTpoabHbI
e padoTsl

36

IIpakTnyeckn
e padoThl

Jlara
HU3yYeHH
1

02.09.2025

05.09.2025
09.09.2025

12.09.2025

16.09.2025

19.09.2025

23.09.2025

26.09.2025

30.09.2025

DJIeKTPOHHbIE
uudgposbie
o0pa3oBaTe/ibHbIE

pecypchl

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

bubmuoreka [JOK
https://m.edsoo.ru/ff0a540e

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a580
0

bu6nmoreka [JOK
https://m.edsoo.ru/ff0a553
0

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a5a26

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

10

11

12

13

14

15

16

17

18

19

Bunae! rerionepenaun

VYpoxk-koHpepeHuus
"IIpakTHYecKOe UCIOIb30BAHUE
TEIJIOBBIX CBOMCTB BEILIECTB U
MaTepUasoB B LIEJIX
sHeprocoepexeHus"
KonunuecTBo TemnoTsl. Y aenbHas
TEIUIOEMKOCTh

YpaBHEHHE TEIJIOBOTO OajlaHca.
TemnooOMeH U TEII0BOE
paBHOBECHE

JIaboparopHast pabota
"UccneqoBanue ABJICHUS
TEII000MEHa NPY CMEUTHBAHUN
XOJIOJTHOM Y ropstueit BoAbI"
Pacuer koaudecTBa TEIIOTHI,
HE0OXO0IUMOT0 JJIsl HATPEeBAHUS
TeJa U BBICISIEMOTO UM TIPU
OXJIAXKICHUH

JlabopaTopHas pabota
"OnpeneneHue yaeapHOU
TEIJIOEMKOCTH BelecTna"
DHeprus TomauBa. Y ieiabHast
TEIJIOTa CTOPAHHUS

[1naBneHue u OTBEpACBaHHE
KPUCTATNYCCKHUX TeII. Y IebHas
TEIUIOTA IIABJICHUS
JlaGopatopHnas pabora
"OnpeneneHue yaeabHON TeTUIOTHI
IUIaBJIEHU JIpaa"

37

03.10.2025

07.10.2025

10.10.2025

14.10.2025

17.10.2025

21.10.2025

24.10.2025

07.11.2025

11.11.2025

14.11.2025

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

bubmuorexa [JOK
https://m.edsoo.ru/ff0a65c0

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

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

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a6a98

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a6bb
0

bu6nmoreka [JOK
https://m.edsoo.ru/ff0a7b5a
bu6mmoreka [JOK
https://m.edsoo.ru/ff0a71d
2

bu6mmoreka [JOK
https://m.edsoo.ru/ff0a72fe
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20

21

22

23

24

25

26

27

28

29

30

[TapooOpa3zoBaHue 1 KOHCHCAIIHSL.
Ucnapenue

Kunienne. Y nenbHas temiora
napooOpa3oBaHUs U KOHJCHCAIIUH.
3aBUCUMOCTb TEMIIEPATYPBI
KHUIIEHUS OT aTMOC(HEPHOTO
JTaBJICHUS

BrnaxHocTs Bo3ayxa.
JIaboparopHast pabota
"OnpeneneHue OTHOCUTEIbHOM
BJIQYXKHOCTH BO31yXa"

Pemenue 3aa4 Ha onpezeneHue
BJIYKHOCTH BO3/yXa

[TpuHIMIBI paGOTHI TETIIOBBIX
neurareneii. [lapoBast TypOuHa.
JIBurarenb BHYTPEHHETO CTOPaHHs
KII/ TermmoBoro nBurarens.
TennoBbie ABUTATENH U 3alUTa
OKpYKarolle cpebl

3aKOH COXpaHEHUs U MPEBPAILCHUS
SHEPTUH B TETIOBBIX MpOIleccax
O600mmenue Tembl. [Toaroroska
KOHTPOJIBHON paboTe 1o TeMe
"TennoBsie sBieHus. MI3MeHeHne
arperaTHbIX COCTOSIHHMI BenecTa"
KonTponbhas padota no teme
"Tennossie sABneHus. MI3MeHeHue
arperaTHbIX COCTOSIHMI BeniecTa'
Dnektpusanus Ten. [[Ba pona
AIEKTPUICCKUX 3aPSIOB
Ypoxk-uccienoBanue
"DnexTpu3anus Tea HHAYKIUEH 1
IIPY CONPUKOCHOBEHUU"

18.11.2025

21.11.2025

1 25.11.2025

28.11.2025

02.12.2025

05.12.2025

09.12.2025

12.12.2025

1 16.12.2025

19.12.2025

1 23.12.2025

38

bubmuorexa [JOK
https://m.edsoo.ru/ff0a740c
bubmuorexa [JOK
https://m.edsoo.ru/ff0a786¢

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a762
8

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a7c7c

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a8312

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a86ae
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31

32

33

34

35

36

37

38

39

40

41

42

B3anmonencTere 3apsyKeHHBIX TEll.
3akoH Kymnona

DNeKTpruYecKoe moJie.
Hanpsi>keHHOCTB AJIeKTPUYECKOro
nosist. [lpuHnun cynepno3uuuu
JIEKTPUYECKUX TOJIEH

Hocurenu snexkTpuueckux 3apsiios.
DneMmeHTapHbIi 3apsa. CTpoeHue
aToMa

[IpoBOIHMKY U AUBIIEKTPUKHU.
3aKOH COXpaHEHUsI IJIEKTPUUECKOTO
3apsna

Pemenue 3agau Ha npuMeHeHUE
CBOMCTB AJIEKTPUYECKHUX 3aps 0B
DNEeKTpUUECKUN TOK, YCIIOBUS €r0
cyuiectBoBaHus. MicTouHukmn
ANEKTPUYECKOTO TOKA

JIefcTBUA 3IEKTPUYECKOTO TOKA

VYpok-uccnenosanue "Jleiictue
AIEKTPUUYECKOTO TIOJISI HA
MPOBOJHUKHU U JUAJIEKTPUKHU"
DIEeKTPpUYECKHUI TOK B METaJLIaX,
JKHIKOCTSIX U ra3ax

DnexkTpuyeckas 1emnb U eé
COCTaBHBIEC YaCTH

Cuna Toka. JlaboparopHas pabota
"N3MepeHue u perympoBaHue
CHJIBI TOKa"

DNeKTpUUeCcKOoe HANpsKEHHE.
Bonbr™merp. JlabopaTopHas pabora

39

0.5

0.5

26.12.2025

30.12.2025

13.01.2026

16.01.2026

20.01.2026

23.01.2026

27.01.2026

30.01.2026

03.02.2026

06.02.2026

10.02.2026

13.02.2026

bubmuorexa [JOK
https://m.edsoo.ru/ff0a87¢e4
bubmuorexa [JOK
https://m.edsoo.ru/ff0a8a0a

bubmuorexa [JOK
https://m.edsoo.ru/ff0a8ef6

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a90cc
bu6mmoreka [IOK
https://m.edsoo.ru/ff0a95a4

bubmuorexa [JOK
https://m.edsoo.ru/ff0a96b
2

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

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

bu6mmorexa [IOK
https://m.edsoo.ru/ff0a9¢e14
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43

44

45

46

47

48

49

50

"N3mepenue u peryiupoBaHue
HanpspKeHus"

ConpoTHuBieHHE IPOBOAHMKA.

Y aenbHOE CONPOTUBIICHUE
BELIECTBA

JlaGopaTopHas pabora
"3aBUCUMOCTD IEKTPUYECKOTO
COIPOTHUBIICHUS IPOBOJIHUKA OT €T0
JUIMHBI, IIJIOLAAH [TOIEPEYHOI0
ceyeHus 1 matepuaia
3aBUCUMOCTb CHJIBI TOKA OT
HanpskeHus. 3akoH Oma a1
y4acTKa LEenu

JlaGopaTopHas paboTta
"UccnenoBanue 3aBUCUMOCTU CHIIBI
TOKa, UAYIIETO Yepe3 Pe3nucTop, OT
COIIPOTHUBIICHUS PE3UCTOPA U
HanpspKEHUs Ha pe3ucrope”
[TocnenoBarensHOE N
NapajuIeIbHOE COEIUHEHNUS
MIPOBOJHUKOB

JIaGoparophas pabota "IIpoBepka
IIpaBUJIA CIIOKEHUS HAIIPSIKEHUN
IIPY NOCJIEI0BATEIEHOM
COEIMHEHUH JIBYX PE3UCTOpPOB"
JlabopaTtopHas pabota "IIpoBepka
MpaBmJIa JJIs CHIIBI TOKA MPU
napajyuieIbHOM COeTMHEHUU
pe3uctopos”

Pemenue 3agau Ha npuMEHEeHNE
3akoHa OMa J7isl pa3IngyHOro
COEIMHEHUS POBOIHUKOB

40

17.02.2026

20.02.2026

24.02.2026

27.02.2026

03.03.2026

06.03.2026

10.03.2026

13.03.2026

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

bu6mmoreka [IOK
https://m.edsoo.ru/ff0aa738

bu6mmoreka [IOK
https://m.edsoo.ru/ff0aa44a

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

bu6mmoreka [IOK
https://m.edsoo.ru/ff0aaa58

bu6mmoreka [IOK
https://m.edsoo.ru/ff0aadle

bu6mmorekxa [IOK
https://m.edsoo.ru/ff0aaf8a
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51 Pabora 1 MoIHOCTH 17.03.2026 = buoimoreka [{OK
3JIEKTPUYECKOI0 TOKA. 3aKOH https://m.edsoo.ru/ff0abl2
Jlxoynsi-Jlenna 4

52 JlaGopaTopHas pabora 1 20.03.2026  bubGnuoreka LIOK
"Onpenenenue paboTh U https://m.edsoo.ru/ff0ab3e0
MOIIIHOCTH 3JI€KTPUYECKOT0 TOKa"

53 DNEeKTpUYECKUE LTI U 24.03.2026  bu6nuoreka IIOK
MOTPEOUTENH IIEKTPUUECKOM https://m.edsoo.ru/ff0ab66
suepruu B ObiTy. Kopotkoe 0
3aMbIKaHUE

57 [ToaroroBka Kk KOHTPOJIBHOU paboTe 27.03.2026  bubauoreka [IOK
10 TeMe "DIJIEKTPUYECKHUE 3apsiIbl. https://m.edsoo.ru/ff0abd2c
3apsiKeHHbIE TeJla U UX
B3auMoaercTBUA. I10CTOSIHHBIN
ANEKTpUYECKUil TOK"

58 KontponbHas paboTa mo teme 1 07.04.2026  bubauoteka [JOK
"DneKTpuUecKue 3apsibl. https://m.edsoo.ru/ff0abea8
3apsiKeHHbIE TeNla U UX
B3aumoiercTBUs. [locTOSTHHBIN
AIEKTPUUYECKUN TOK"

54 IlocTosTHHBIE MATrHUTEI, HX 14.04.2026
B3aUMOJICIICTBUE

55 VYpok-uccnenonanue "HU3yuenue 1 17.04.2026  bubanoreka [JOK
MOJIEN MOCTOSTHHBIX MarHuToB" https://m.edsoo.ru/ff0ac3d0

56 MarnuTtHoe mojie. MarauTHOe moJe 10.04.2026 = bubGauoteka [IOK
3eMI B €T0 3HAaYCHUE JJIs KU3HU https://m.edsoo.ru/ff0acOba
Ha 3emie

59 PesepBHblit ypok. Pabota ¢ 1 21.04.2026  bubauorteka [IOK

TekcTamu 1o Teme "IlocTossHHbBIN
ANeKTpuyecKuit Tok" /
Bcepoccuiickas npoBepodHas
paborta

41

https://m.edsoo.ru/ff0acdc6
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60

61

62

63

64

65

66

67

68

OmnsIT Opcrena. MarHuTHoe nojie
AIEKTPUYECKOT0 ToOka Maruutnoe
I0JI€ KaTYIIKU C TOKOM
[IpuMeHeHue 3EeKTPOMarHiToB B
texuuke. JlJaboparopnas padora
"N3yyeHue 1elcTBUS MarHUTHOTO
T0JIsl HA MPOBOAHUK C TOKOM"
DIeKTpOABUTATEIb TIOCTOSIHHOTO
ToKa. Mcronb3oBanue
3JEKTPOJIBUraTeaeil B TEXHUYECKUX
YCTPOKCTBAaX U HA TPAHCIIOPTE.
JlaGopaTopHas paboTta
"KoHcTpyupoBanue u usyueHue
paboTHI AJIEKTpOoaABUTATENS "
OnsiTel @apanes. 3akoH
3J€KTPOMAarHUTHON MHIYKIUU.
[IpaBuio Jlenna
OnexTporenepatop. CriocoObl
MTOJTyYEHUS IIEKTPUIECKON
SHEPTUH. DIIEKTPOCTAHIIMU Ha
BO300HOBJISIEMBIX UCTOYHHKAX
SHEPIUU

[ToaroroBka Kk KOHTPOJILHOM paboTe
10 TeMe "DIJIEKTPUYECKHUE U
MAarHUTHBIC SBJICHHS"
KonTponbHas pabota mo Teme
"DeKTprUUecKue U MarHUTHBIC
SIBJICHUS"

PesepBHylit ypok. Pabota ¢
Tekctamu 1o Teme "TernnoBeie
SIBJICHUS"

PesepsHblit ypok. Pabota ¢
TEKCTaMu 10 TeMe "MarHuTHbie
SIBIICHUSA"
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0.5

24.04.2026

28.04.2026

01.05.2026

05.05.2026

08.05.2026

12.05.2026

15.05.2026

19.05.2026

22.05.2026

bubmuorexa [JOK
https://m.edsoo.ru/ff0ac1d2

bu6mmoreka [IOK
https://m.edsoo.ru/ff0ac74a

bu6mmoreka [IOK
https://m.edsoo.ru/ff0ac86¢

bu6nmoreka [JOK
https://m.edsoo.ru/ff0acb14

bu6mmoreka [JOK
https://m.edsoo.ru/ff0accS5e
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9 KUIIACC

Ne
n/n

10
11

Tema ypoka

Bcero

MexaHnndeckoe IBUKCHUE.
MarepuanbpHas TOUYKa

Cucrema orcuera. OTHOCUTENBHOCTh
MEXaHUYECKOT' O IBUKEHUS
PaBHOMEpHOE IPSIMOJIMHEWHOE
JBUKCHHE

HepasHoMepHOE NpsIMOITMHENHOE
nBuxkeHue. CpeaHsiss 1 MTHOBEHHAs
CKOPOCTh

[IpssMonMHENHOE PAaBHOYCKOPEHHOE
JBUKECHHE. Y CKOPEHHE

CkopocTh IpSIMOJIMHENHOTO
PaBHOYCKOPEHHOT'O IBHKEHUS.
I'paduk ckopoctu

JIaGoparopHas paboTa
"OnpeneneHue yCKOpeHus Teja npu
PaBHOYCKOPEHHOM JIBH)KEHUU T10
HAKJIOHHOM TJIOCKOCTH"

CBoboanoe nagenue tei. OnbIThl
lanmnes

PaBHOMEpHOE IBUKEHUE TTO
okpykHocTH. [lepron u yacrora
oOparienus. JIuneiinas u yriaosas
CKOPOCTH

L{leHTpOoCTpEMUTENBHOE YCKOPEHHE
[IepBe1it 3akoH HproToHa. BekTop
CHJIBI

KoanuectBo yacos
KonTposabHubie

padoThI

44

IpakTuyeckue
padoThI

Jlara
U3yYeHUS

02.09.2025
04.09.2025
06.09.2025

09.09.2025

11.09.2025

13.09.2025

16.09.2025

18.09.2025

20.09.2025

23.09.2025
25.09.2025

DJIEeKTPOHHbIE
uudgposbie
o0pa3oBaTe/ibHbIE

pecypchl

bubmuorexa [JOK
https://m.edsoo.ru/ff0ad474
bu6mmorexka [IOK
https://m.edsoo.ru/ff0ad19a

bu6mmoreka [IOK
https://m.edsoo.ru/ff0ad8d4

bu6mmoreka [JOK
https://m.edsoo.ru/ff0adb18

bu6mmoreka [JOK
https://m.edsoo.ru/ff0ael76

bu6mmoreka [IOK
https://m.edsoo.ru/ff0ac612
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https://m.edsoo.ru/ff0ad8d4
https://m.edsoo.ru/ff0adb18
https://m.edsoo.ru/ff0ae176
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12

13

14

15

16

17

18

19

20

21

22

23

24

25

Bropoii 3akoH HeroTOHA.
PaBHOnelicTBYIOIIASA CHIIa
Tpernii 3akoH HproToHA.
Cynepno3unus cui

Pemenue 3agau Ha npuMeHeHUE
3akoHOB HproTOHA

Cuna ynpyrocrtu. 3akoH ['yka

Pemrenue 3agad mo reme «Cuna
YIPYTOCTHY

JlaGopaTopHas paboTta
«OnpeneneHue KeCTKOCTH
MIPY>KUHBDY

Cuna tpeHus

Pemenue 3anay no teme «Cuna
TPCHHUS

JlaGopaTopHas paboTta
"Onpenenenue kodpduierTa
TPEHUS CKOJIbKEHUS"

Pemenue 3anay no teme "3aKoHbI
Herorona. Cuia ynpyroctu. Cuna
TpeHus"

Cuiia TSKeCTH U 3aKOH BCEMUPHOTO
TATOTEHUS. Y CKOpEeHHE CBOOOHOTO
MaJCHUS

VYpok-koHpepenmus "JIBrmxenue Ten
BOKPYT I'PaBUTALIMOHHOTO IIEHTPA
(Conueunas cucrema). 'amaktuku"
Pemenue 3ampau no reme "Cuna
TSDKECTU U 3aKOH BCEMUPHOTO
TAroTeHus"

[IepBas kocMHuueckast CKOPOCTb.
HesecomocTs u neperpy3ku

45

27.09.2025

30.09.2025

02.10.2025

04.10.2025

07.10.2025

09.10.2025

11.10.2025

14.10.2025

16.10.2025

18.10.2025

21.10.2025

23.10.2025

25.10.2025

08.11.2025

bubmuorexa [JOK
https://m.edsoo.ru/ff0ae72a
bubmuoreka [JOK
https://m.edsoo.ru/ff0ae982
bubmuoreka [JOK
https://m.edsoo.ru/ff0aeb6c
bubmuorexa [JOK
https://m.edsoo.ru/ff0aeca2

bubmuorexa [JOK
https://m.edsoo.ru/ff0aee28

bu6mmoreka [IOK
https://m.edsoo.ru/ff0af738
bubmuorexa [JOK
https://m.edsoo.ru/ff0afa26
bubmuorexa [JOK
https://m.edsoo.ru/ff0af8be

bu6mmoreka [IOK
https://m.edsoo.ru/ff0afb8e

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

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

bu6mmoreka [IOK
https://m.edsoo.ru/ff0af33¢
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https://m.edsoo.ru/ff0afa26
https://m.edsoo.ru/ff0af8be
https://m.edsoo.ru/ff0afb8e
https://m.edsoo.ru/ff0af044
https://m.edsoo.ru/ff0af5f8
https://m.edsoo.ru/ff0af33c

26

27

28

29

30

31

32

33

34

35

36

PaBHOBecue MaTepraIbHOW TOYKHU.
AGCOIIOTHO TBEPAOE TEO.
PaBHOBecue TBEpOTO TENA C©
3aKpEIUVIEHHOW OChIO BPAILLICHHUS.
MowmeHT cuisl. LleHTp TspKecTH
PaBHOBecue maTepraibHOW TOUKHU.
AOGcCooTHO TBEPOE TEIIO.
PaBHOBecue TBEpaOrO TENA C
3aKpEIUIEHHONW OCBIO BPAILLCHHUS.
MowmeHT cuisl. LlenTp Tsokectu
Pemenue 3anay mo reme "MomeHT
cuibl. Llentp Tskxectun"
[ToaroroBka Kk KOHTPOJILHOM paboTe
1o TeMe "MexaHnuecKoe IBUKECHHUE.
B3aumopeiictue Ten"
KonTponbhas pabota no teme
"MexaHn4eckoe ABUKECHUE.
BzaumonetictBue Ten"

Nmnynsc Tena. UMmynsce Cuisl.
3aKOH COXpaHEHUs UMITYJIbCa.
VYupyroe u Heynpyroe
B3aUMOJICIICTBUE

Pemenue 3ana4 no teme "3akoH
COXpaHEHHUs uMmIyinca'
VYpoxk-koHpepenuus "PeakTuBHOE
JBUKEHHE B IPUPOJIE U TEXHUKE"
Mexanuyeckasi paboTa U MOIITHOCTb

Pabota cuibl TSKECTH, CUITBI
YIPYTOCTH ¥ CHJIBI TPSHUS
JIaGoparopHas paboTa
«Omnpenenenue pabOTHI CHIIBI TPEHUSI
IIPU PAaBHOMEPHOM JIBH)KEHHUHU Tela
10 TOPH30HTAIEHON TTOBEPXHOCTH

46

11.11.2025

13.11.2025

15.11.2025

18.11.2025

20.11.2025

22.11.2025

25.11.2025

27.11.2025

29.11.2025

02.12.2025

04.12.2025

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

bu6mmoreka [IOK
https://m.edsoo.ru/ff0b02b4
bu6mmorexka [IOK
https://m.edsoo.ru/ff0b0408

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

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

bu6mmoreka [IOK
https://m.edsoo.ru/ff0b096¢

bu6mmoreka [JOK
https://m.edsoo.ru/ff0b0a84
bu6mmoreka [JOK
https://m.edsoo.ru/ff0b0db8
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38

39

40

41

42

43

44

45

46

47

48

49

CBs3b 9HEprUH U pabOTHI.
[ToTenuuanbHas 3HEeprus
Kunernueckas sneprus. Teopema o
KHUHETUYECKOU SHEPTUU

3aKOH COXpaHEHUs SHEPTUHU B
MEXaHHUKE

JlaboparopHas pabora «3ydenue
3aKOHA COXPAHEHUSI SHEPTUNY
KonebarenbHoe ABM>KEHUE U €T0
XapaKTePUCTUKU

3aryxaromue KoieOaHusl.
BoinyxaeHHbie KoneOaHusl.
Pesonanc

MareMaTryecKkuil ¥ Npy>KUHHBIA
MasiTHUKU

Ypok-uccienoBanue «3aBUCUMOCTh
nepuoja KoiebaHui OT KECTKOCTU
MPY>KUHBI U MAacChI TPy3a»
[IpeBparieHre sHEpIUn Npu
MEXaHUYECKUX KOICOaHHSIX
JIaGoparopHas paboTa
«Onpenenenue 4acToThl U Neproa
KoJIeOaHUH MPY>KUHHOTO MAassTHUKA
JlabopaTtopHas padota «IIpoBepka
HE3aBUCHMOCTH Nepro/ia KojaeOaHmi
rpy3a, MOJIBEIIEHHOTO K HUTH, OT
Macchl rpy3a»

Mexanundeckue BoJiHbI. CBOWCTBA
MeXaHU4eCcKuX BOJH. [IpoionbHbIE U
MOTIePEYHBIE BOJTHBI
VYpoxk-koHpepeHuus
"MexaHn4yecKue BOJHBI B TBEPAOM
tene. CelicMUYeCKUE BOJHBI"

47

06.12.2025

09.12.2025

11.12.2025

13.12.2025

16.12.2025

18.12.2025

20.12.2025

23.12.2025

25.12.2025

27.12.2025

30.12.2025

13.01.2026

15.01.2026

bubmuoreka [JOK
https://m.edsoo.ru/ff0b0c32

bubmuorexa [JOK
https://m.edsoo.ru/ff0bl2fe
bubmuoreka [JOK
https://m.edsoo.ru/ff0Ob1858
bu6mmoreka [IOK
https://m.edsoo.ru/ff0b2010

bu6mmoreka [IOK
https://m.edsoo.ru/ff0b197a

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

bu6mmoreka [IOK
https://m.edsoo.ru/ff0b197a

bu6mmorexa [IOK
https://m.edsoo.ru/ff0b2 1 fe
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50

51

52

53

54

55

56

57
58

59

60

61

3Byk. Pacnipoctpanenue u
OTpakeHHE 3BYKa
Ypok-uccnenoanue "Habmonenue
3aBHUCHUMOCTH BBICOTHI 3ByKa OT
4acTOThI"

I'poMKOCTb 3ByKa U BBICOTA TOHA.
AKyCTHYECKHUI pEe30HaHC
Ypok-koHdepeHus "YnpTpa3ByK u
uHOPa3BYK B IPUPOJIC U TEXHHUKE"
[ToaroroBka K KOHTPOJILHOM paboTe
110 TeMe "3aKOHbI COXPaHEHHUS.
Mexanuyeckue Koyie6aHus ¥ BOJTHbI"
Kontponbnas paboTa no teme
"3aKOHBI COXpaHEHUSI.
Mexanudeckue KojaebaHusi U BOJIHbBI"
DNeKTPOMarHuTHOE TOoJIE.
DNEeKTPOMarHUTHHIE BOJHBI
CBoiicTBa JIEKTPOMArHUTHBIX BOJIH
VYpoxk-koHpepenuus "llkana
AJIEKTPOMArHUTHBIX BOJIH.
Hcnonbs3oBanKe 31€KTPOMarHUTHBIX
BOJIH JIJIs COTOBOM CBsI3H"
VYpok-uccnenosanue "M3yuenne
CBOMCTB AJICKTPOMArHUTHBIX BOJIH C
MOMOIIBI0 MOOUIIBHOTO TenedoHa"
Pemenue 3agad Ha onpeneneHue
YaCTOTHI U IJIUHBI
3JIEKTPOMATHUTHOMN BOJIHBI
DneKTpoMarHuTHasi Ipupoa CBeTa.
CxopocTth cBeTa. BoinHOBBIE
CBOKCTBA CBETA

48

17.01.2026

20.01.2026

22.01.2026

24.01.2026

27.01.2026

29.01.2026

31.01.2026

03.02.2026
05.02.2026

07.02.2026

10.02.2026

12.02.2026

bu6mmoreka [IOK
https://m.edsoo.ru/ff0b23ca
bubmuorexa [JOK
https://m.edsoo.ru/ff0b25f0

bu6mmoreka [IOK
https://m.edsoo.ru/ff0b2abe

bu6nmoreka [JOK
https://m.edsoo.ru/ff0b2fe6

bu6mmoreka [JOK
https://m.edsoo.ru/ff0b2c6¢

bu6mmoreka [JOK
https://m.edsoo.ru/ff0b31d0
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62

63

64

65

66

67

68

69

70

71

72

Hcrounuku ceera. IIpsmonuneitnoe
pacnpocTpaHeHue cBeTa. 3aTMEHUS
Connua u Jlynsl

3aKOH OTpa)KEHHs CBETA. 3epKaia.
Pemenue 3agau Ha npuMeHEeHUE
3aKOHA OTPAXKCHHUSI CBETa
[Ipenominenue cBera. 3aKoH
MIPEJIOMIICHUS CBETa

[TosiHOE BHYTpEHHEE OTpaKEHUE
cBeta. Mcnonb3oBaHue MoJIHOTO
BHYTPEHHETO OTPAKCHHUSI B
ONTUYECKUX CBETOBOJIAX
JIaboparopHast pabota
"UccnenoBanue 3aBUCUMOCTH yTia
IIPEJIOMJIEHHUSI CBETOBOIO JIy4a OT
yrja majeHus Ha rpaHuiie "BO3ayX-
cTexno""

Ypok-koHpepeHIus
"Hcnonp30BaHuE MOIHOTO
BHYTPEHHETO OTPAKECHHUS:
CBETOBO/IbI, ONITHKOBOJIOKOHHASI
CBA3B"

Jlunzel. OnTHYECKast CUjia JIMH3BI

ITocTpoenne n300pakeHHi B TMH3aX

JlabopaTopHas pabota
"Onpenenenue GpoOKycHOTO
PacCTOSIHUS M ONTHYECKOU CHITBI
coOuparorien THH3bI"
VYpok-koHpepeHuus "OnTudeckue
JIMH30BbIe TPUOOpHI"

I'ma3 xak onrryeckas cucrema.
3penue

49

14.02.2026

17.02.2026

19.02.2026

21.02.2026

24.02.2026

26.02.2026

28.02.2026

03.03.2026

05.03.2026

07.03.2026

10.03.2026

bubmuorexa [JOK
https://m.edsoo.ru/ff0b3658

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

bubmuorexa [JOK
https://m.edsoo.ru/ff0b3aea
bubmuorexa [JOK
https://m.edsoo.ru/ff0b3c5c¢

bu6mmoreka [IOK
https://m.edsoo.ru/ff0b3{2¢
bu6mmoreka [JOK
https://m.edsoo.ru/ff0b444a
bu6mmoreka [IOK
https://m.edsoo.ru/ff0b4206

bu6mmorexa [IOK
https://m.edsoo.ru/ff0c0a7e
bu6mmoreka [IOK
https://m.edsoo.ru/ff0b4684
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78

79

80

81

82

83

84

&5

VYpox-koupepenuus "ledexrsr
3penus. Kak coxpanutsb 3peHue"
Paznoxenue 6e10ro cBeTa B CIIEKTP.
Omneitel HetoTona. Cnoxenue
CIIEKTpaJIbHBIX 1[BETOB. Jlucnepcus
cBeTa

JlaboparopHast pabota "OnbITHI 11O
Pa3IoKEHUI0 OEIOro CBeTa B CHEKTP
U BOCIIPUSATHUIO LIBETA IIPEMETOB
P UX HAOJIIOJCHUH Yepes
1[BETOBbIE (QUIBTPHI"
Ypok-npaktukyM "BonHoBbIE
CBOMCTBA CBETA: IUCIIEPCHS,
uHTepdepeHus u qudpakuus’"”
OmnpiTel Pesepdopna u miianerapuas
MOJIeIb aTOMa

[Toctynarel bopa. Moneins aroma
bopa

Hcnyckanue v noriomeHue cBera
atomoM. KBanTebl. JInneluaTeie
CHEKTpPbI

VYpok-nipaktukym "Habmonenue
CIIEKTPOB UCITyCKaHUs"
PannoakTUBHOCTB U €€ BUIbI

CrtpoeHue aTOMHOTO sifipa.
Hyxknonnas mozaens
PannoakTuBHBIE TpEBpaIiCHUSI.
N3oTomnsl

Pemenue 3agau no reme:
"PanpnoakTuBHBIE peBpaneHus"
[lepuon nmonypacnana
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12.03.2026

14.03.2026

17.03.2026

19.03.2026

21.03.2026

24.03.2026

26.03.2026

07.04.2026

09.04.2026

11.04.2026

14.04.2026

16.04.2026

18.04.2026

bubmuoreka [JOK
https://m.edsoo.ru/ff0c0fdc

bubmuorexa [JOK
https://m.edsoo.ru/ff0cOe2a

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c12a8

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c144c¢

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c1550
bu6mmoreka [IOK
https://m.edsoo.ru/ff0c1672
bu6mmoreka [IOK
https://m.edsoo.ru/ff0c18ac
bu6mmorexa [IOK
https://m.edsoo.ru/ff0clal4
bu6mmoreka [JOK
https://m.edsoo.ru/ff0c1b4a
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VYpoxk-koHpepeHuus
"PaguoakTHBHbBIC U3TyUYCHHUS B
Mpupojie, MEAUIIMHE, TeXHUKE"

S nepHble peakuu. 3aKOHBI
COXPaHEHUs 3apsAA0BOIr0 U
MacCOBOI'0 YHCET

DHeprus CBA3U aTOMHBIX SIZIEp.
CBsi3b Macchl U SHEPTUH

Pemenue 3anau no reme "Snepubie
peakuu"

Peakuuu cunTe3a u ieneHus suep.
Wctounuku sHeprun ConHna u
3BE3]

Ypok-kondepenuus "Anepunas
sHepreTuka. JlencTus
PaZlMOaKTUBHBIX U3NTyUYEHUN Ha
KUBbIE OpraHU3Mbl"

[ToaroroBka K KOHTPOJILHOM paboTe
1o TeMe "DJIEKTPOMarHuTHOE MoJIe.
DNEeKTPOMarHUTHBIE BOJHBI.
KBanToBsie siBieHus"
KonTponbhas padbota no teme
"DIIeKTPOMarHUTHOE TOJIE.
DNeKTPOMarHUTHHIE BOJHBI.
KBanToBsbI€ siBieHUS"

[ToBTOpEeHue, 060061IEHNE.
JIaGopatopHble paboOTHI IO Kypcy
"BzanMopaencTBue TeI"
IToBTropenue, o6o0menue. Pemenue
pacueTHBIX M KaUeCTBEHHBIX 3314
1o TeMe "TernoBble mpouecchl”
[ToBTOpenue, o600menue. Pemenue
pacyeTHBIX U KaYECTBEHHBIX 3a/1a4
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21.04.2026

23.04.2026

25.04.2026

28.04.2026

30.04.2026

02.05.2026

05.05.2026

07.05.2026

09.05.2026

12.05.2026

14.05.2026

bubmuorexa [JOK
https://m.edsoo.ru/ff0c2126

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c1c58

bubmuorexa [JOK
https://m.edsoo.ru/ff0cl1d7a

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c1e88

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

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c245a

bu6mmoreka [JOK
https://m.edsoo.ru/ff0c2572

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c2a22
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o Teme "KII/I TemnoBbix
nsuraresieii"

[ToBTropenue, o6o0menue. Pemenne
pacyeTHBIX M KaUYECTBEHHBIX 3aj1a4
o reMe "KIIJ[ anekTpoycraHoBOK"
[ToBTOpeHME, 0000IIEHNE.
JIaboparopHbie pabOTHI IO KYpCY
"CBeTOBBIC SIBJICHHUA"

[ToBTrOopenue, o6o0menue. Pabora ¢
TEKCTaMH 110 TeMe "3aKOHEBI
COXPAaHEHHUs B MEXaHUKe"
[ToBTOpenue, o600meHne. Pabora ¢
texkctamu 110 Teme "Koaebanus u
BOJHBI"

[ToBTrOopenue, o600menue. Pabora ¢
TeKkcTaMH 110 TeMe "CBeTOBBIE
sBJIeHU"

[ToBTOpenue, 0600meHne. Pabora ¢
TekctamH 1o TeMe "KBanToBas u
snepHast pusuka"

OBIIEE KOJIMYECTBO YACOB I1O
I[TPOT'PAMME

102
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16.05.2026

19.05.2026

21.05.2026

23.05.2026

22.05.2026

26.05.2026

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

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c2¢52

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

bubmuoreka [JOK
https://m.edsoo.ru/ff0c2e82

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c3044
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IPOBEPSIEMBIE ITPE/METHBIE PE3YJbTATBI OCBOEHUSI
OCHOBHOM OBPA30OBATEJBHON IPOI'PAMMBI OCHOBHOI'O
OBIIET'O OFPA3OBAHUS

7 KJIACC

Kon
NpoBepPsSIEMOro
pe3yJbTara

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

1.1 HCII0Ib30BaTh U3YUYEHHBIC TTOHITHS

12 pasiindaTth ABJICHHA 110 OIMMCAHUIO UX XAPAKTCPHBIX CBOICTB M Ha
OCHOBC OIIBITOB, ACMOHCTPUPYIOIIHUX JAHHOC (bnanqecxoe SIBJICHHUC

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

CYIIECTBEHHBIE CBOMCTBA (TIPU3HAKN) (PU3HUECKUX SBICHUH

ONMCHIBATh M3yUEHHBIE CBOICTBa Tel U (pU3MUECKUE SIBICHUS,
UCHONb3yd (PU3MUYECKHE BETUYMHBI, HPU ONMCAHUM IPABUIBHO
TPAaKTOBaTh (PU3UYECKUH CMBICI MCIOJIb3YEMBIX BEIMYMH, HX
1.4 0o0O3HaYeHUsT M eIUMHHMIBl (U3NYECKUX BEJIWYMH, HAXOAWUTh
(opMyIbl, CBS3bIBAIOIIME JIaHHYI (IU3UYECKYI0 BEIMYHMHY C
JPYTUMH BETMUYMHAMM, CTPOUTH IpaUKH N3yUEHHBIX 3aBUCUMOCTEH

(hbUBUYECKUX BEIMYUH

XapaKTCPU30BaTh CBOMCTBa TCII, (I)I/I3I/I‘leCKI/Ie SIBJICHUA U ITPOLICCCHI,
15 HCIIOJIB3Ysd HU3YUYCHHBIC 3aKOHBI, IPU OSTOM JaBaTb CJIOBCCHYIO
(I)OpMan/IpOBKy 3aKOHa MW 3alnucCbIiBaTb €10 MATEMATHYCCKOC

BBIPAKCHHE

OOBACHATH (PU3UYECKHE SBJICHUS, POLIECCHI U CBOWCTBA TEJl, B TOM
4ylucllie MU B KOHTEKCTE CHUTyaluil MpakTUKO-OPUEHTHPOBAHHOIO
L6 XapakTepa: BBISIBIATH NPUYMHHO-CIIEIACTBEHHbIE CBSI3H, CTPOUTH
' oObsicHeHHe M3 | — 2 JIOrMYecKkux IaroB ¢ omopoil Ha 1 — 2
M3YYEHHBIX CBOMCTBA (U3WYECKUX SIBJIEHUH, (PU3MUECKHX 3aKOHA

HJIN 3aKOHOMCPHOCTU
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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 MOJICTaBIATh (PU3UYECKUE BEIMYMHBI B (OPMYJbI U TNPOBOIUTH
pacuéTel, HAXOAWUTh CIPABOYHBIC JaHHBIC, HEOOXOIUMBIC IS
peuieHuss  3a1ad, OLCHUBAaTh  PEAMCTUYHOCTh  IOJYYEHHOH

(hU3HUECKON BETUIMHBI

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

XO0J¢€ OIlbITa, ACJIaTh BBIBOJBLI I10 €TI0 pE3yJjibTaTaM

MPOBOJIUTH OTMBITHl 1O HAOMIONEHHUIO (DU3MUYECKUX SIBICHUN WIH
1o ¢buznueckux  CBOWCTB  Tel:  (OpMyIMpOBaTH  MPOBEpsiEMbIE
NPENOIOKEeHNsI, COOUpaTh YCTAHOBKY U3  TPEAJIOKECHHOTO

O6OPYI[OB8.HI/I$I, 3alIMChIBATh X0/ OIIbITa U (I)OpMYHI/IpOBaTB BBIBOJbI

BBINOJIHATD MPSIMbIE U3MEPEHUs C UCIOIb30BAHUEM aHAJOIOBBIX U
1.10 UG POBBIX MPUOOPOB, 3AMMCHIBATH MMOKA3aHMs MPHOOPOB C YIETOM

3aJlaHHOM a0COTIOTHOM MOTPEIIHOCTH U3MEPEHUI

MPOBOJIUTh MCCIIEOBAHUE 3aBUCHMOCTH OJHOH  (PH3UUECKOM
BEJIMYUHBI OT JPYrOM C WCIOIb30BAHUEM MPAMBIX H3MEPEHU,
y4acTBOBaTh B IJIAHUPOBAHUHU YUYEOHOIO MCCIEI0BaHUs, COOMpATh
1.11 YCTAHOBKY M BBIIOJHATh HW3MEPEHHUs, CIEays MPEIOKEHHOMY
IaHy, (UKCHUpOBaTh pPE3yJbTaThl IOJTYYEHHOM 3aBHUCHUMOCTH
(Gu3MYEeCKUX BETUYMH B BHUJIE MPEAJIOKEHHBIX TaOIMIl U TpaduKoB,

ACJIaTh BBIBOALI IO PE3yJIbTaTaM UCCIICAOBAHUA

MMPOBOANTE KOCBCHHBLIC HN3MCPCHUA q)HSI/I‘IeCKI/IX BCJIMYHH, CICOYys
112 npezmoxceHHoﬁ HHCTPYKIHU: IIprU  BBIIIOJIHCHUU I/I3MepeHI/II71
C06I/IpaTI> OKCIICPUMCHTAJIIBHYIO YCTAHOBKY W BBIYHCIIATH 3HAYCHHC

HCKOMOM BEITUUMHEI

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

yKa3blBaTh TMPUHIUIBl JIEHCTBUS MNPUOOPOB U TEXHUYECKUX
1.14 YCTPOMCTB, XapaKTepu30BaTh MPUHIUMBI JEHCTBUS H3yUYEHHBIX

MpUOOPOB M TEXHUYECKUX YCTPOMCTB C MOMOIIBIO UX ONMCAHUSA,
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UCTOJB3ysd 3HAHUS O CBOWCTBAaX (DU3MYECKHX SBICHUH H

Heo0XouMble (U3NYECKHE 3aKOHBI M 3aKOHOMEPHOCTH

IPUBOAMUTH THpUMEphl (HAXOOUTh HHGOPMALUIO O IPHUMEPAX)

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 cpelie

OCYIIECTBIISATH 0TOOP UCTOYHUKOB HH(pOpPMaLuu B ceTH VIHTEepHET B
COOTBETCTBUM C 3a/laHHBIM IIOMCKOBBIM 3allpOCOM, Ha OCHOBE
1.16 MMEIOIIMXCA 3HAHUM U IIyTEM CPaBHEHUs Pa3JINYHBIX MCTOYHUKOB
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

WH(OPMAIINY U3 OJTHON 3HAKOBOU CUCTEMBI B APYTYIO

CO3J1aBaTh COOCTBEHHBIC KPATKUE ITMCbMEHHBIE M YCTHBIE COOOIICHUS
Ha OCHOBE 2 — 3 WCTOYHWKOB WHPOpMAUU (HU3HIECKOTO
18 COJIep>KaHusl, B TOM YHCIIe MyOJIWYHO JIeNaTh KpaTKue COOOIEHUs O
' pe3ysibTatax MPOEKTOB WM YYEOHBIX HCCICAOBAHWUN, TIPU ITOM
IPaMOTHO HCIOJIb30BaTh WM3YYCHHBIH MOHATUWHBIM ammapar 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

B3aHMOHCﬁCTBHe, YUUTBIBASI MHCHUC OKPYIKAOMIUX

8 KVIACC
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Kon
NpoBepPsSIEMOro
pe3yJbTara

IIpoBepsiemble peaMeTHBIE Pe3yJIbTATHI 0CBOEHHUSI OCHOBHOM
o0pa3oBaTeJIbHOM MPOrpaMMbl OCHOBHOTI'0 00111ero 00pa3oBaHus

1.1 HUCIIOIB30BATh NOHATUA

12 pas3iiniaTth ABJICHHA 110 OIMMCAHUIO UX XAPAKTCPHBIX CBOICTB M Ha
OCHOBC OIIBITOB, ICMOHCTPUPYIOIINUX JAHHOC (bPISI/I‘ICCKOC SBJICHUC

pacrno3HaBaTh MPOSBICHUE H3YUYEHHBIX (PU3MUECKHUX SBICHUNA B
13 OKpY’KarolleM MHpe, B TOM uucie GU3NYecKue SBJICHUsI B IPUPO/IE,
MIPU 3TOM HEPEBOJUTH MPAKTHUECKYIO 33/1a4y B yueOHYI0, BBICTATh

CYILECTBEHHBIE CBOMCTBA (MPU3HAKHU) (PU3NUECKUX SIBICHUIN

OINMCBIBaTh M3YYEHHbIE CBOWCTBA Tel U (PU3MUYECKUE SIBICHHUA,
UCHOJIb3Ysl (PU3MYECKHE BEJIWYUHBI, I[PU OINHMCAHUU IPABUJIBHO
TPakTOBaTb  (U3WYECKUH  CMBICT  HCHOJb3YEMBIX  BEIMYUH,
1.4 0003HAaUEHUsI U E€OUHUIBI (PU3NYECKUX BEIMYMH, HAXOJUTh
(GbopMynbl, CBS3BIBAIOLIME JaHHYI (U3UUYECKYI0 BEIMYHUHY C
JIPYTUMH BEJTMUYMHAMH, CTPOUTH Tpa(UKK N3yUdEeHHBIX 3aBUCUMOCTEH

(1)I/I3I/I‘IGCKI/IX BCINYHNH

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

BBIPA)KCHHE

OOBACHATH (PU3UUYECKHE MPOIIECCHI U CBOMCTBA TEJ, B TOM YHUCJIEC U B
KOHTEKCTE CUTyalludl MPaKTUKO-OPUEHTUPOBAHHOTO XapakTepa:
1.6 BBISIBIIATh TPUYUHHO-CIICACTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHUE U3
1 — 2 5norudeckux maroB ¢ MOMOUIbI0 | — 2 M3y4YEeHHBIX CBOMCTBA

(bu3nyYecKuX SIBICHUN, GU3NYECKUX 3aKOHA UM 3aKOHOMEPHOCTH

pemars pacy€THbIe 3aauu B 2 — 3 NEHCTBUS, UCIIOJIb3YS 3aKOHBI U
¢dbopMynbl, CBs3bIBaOIIME (U3UUYECKUE BEJIWYMHBI: Ha OCHOBE
aHallM3a yCJIOBHUs 3aa4M 3allUChIBATH KPATKOE YCIIOBUE, BBIABIIATH
1.7 HE/IOCTATOK JIaHHBIX JUId PELICHMs 3aJlaud, BBIOMpPATh 3aKOHBI U
(dbopMyIbl, HeOOXOIUMBIE AJisi €€ pelleHus, MPOBOAUTh PacUEThl U
CpaBHMBaTh IIOJIy4YEHHOE 3HAYeHUE (PU3NUECKONW BEIUYUHBI C

HU3BCCTHBIMU JaHHBIMH

18 pacnio3HaBaTb Hp06HeMBI, KOTOPBIC MOXHO PCHINTH IPU IMOMOIIA
(1)1/131/1%01(1/1)( MCTOJOB, HCIIOJIB3Yysd  OINMMCAaHUEC HCCICIOBAHUA,
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BBLACIATH HPOBCPACMOC MPCAIIOJIIOKCHNUEC, OUCHUBATL NPABUJIIBHOCTDH

nopsAAKa IpoOBEACHHUA UCCIICAOBAaHUA, ACJIAaTh BHIBO/IbL

MPOBOJIUTH OTBITHl 10 HAOMIONEHHUIO (DU3MUYECKUX SIBICHUN WIIH
(¢u3nuecKkux  CBOWCTB  Tel:  (OpMyIHpOBaTH  MPOBEPSIEMBIC
MPEIIOI0KEeHUsI, COOUpaTh YCTAaHOBKY W3  MPEIJIOKESHHOTO

000pyI0BaHUS, ONMCHIBATH XOJ] OIbITa U (POPMYITHPOBATH BHIBOIBI

BBIIIOJHATL MNPAMBIC HU3MCPCHHA C HCIIOJIB30BAHHUEM aHAJIOI'OBBIX
HpI/I60pOB n  JaT4YuKOB q)HSH‘leCKI/IX BCJIMYMH, CpPaBHUBATb

pe3ynbTaThl M3MEpPEeHUu ¢ yd4€ToM 3aJaHHOW  aOCONIOTHOU

IPOBOJIUTh MCCIIEJOBAaHUE 3aBUCHUMOCTH OJHOM  (U3UUECKOM
BEJIMYUHBI OT JPYrol C HCIOJIb30BAHUEM IIPSMBIX H3MEPECHMIA:
IUTAHUPOBATh HCCIEIOBaHUE, COOMpPATh YCTAHOBKY M BBIIOJHSATH
U3MEpeHus, cieays MpeJIOKEHHOMY IUIaHy, (PUKCHpOBaTh

PE3YJIbTAThI HOHy‘lCHHOﬁ 3aBUCHMMOCTH B BHJC Ta6J'II/IL[ n rpaq)I/IKOB,

IPOBOJUTh  KOCBEHHbIE M3MEpeHHs  (U3NYECKUX  BEIUYMH:
IUIAaHUPOBaTh ~ WM3MEpPEHHUs,  coOupaTh  SKCIEPUMEHTAIBHYIO

YCTAHOBKY, CJICAY HpeHHO)KeHHOﬁ HHCTPYKIIMU, U BBIYHUCIATH

coOnrofaTh MpaBuUila TEXHUKH Oe€30MacHOCTH TMpu paboTe cC

XapaKTepu30BaTh MPHUHLUIBI JACUCTBUS M3YUYEHHBIX NPUOOPOB H
TEXHUYECKUX YCTPOMCTB C ONOPOW HAa MX OINHCAHMS, HCIOJIB3Ys

3HaHHUS O CBOMCTBax (I)I/I3I/I‘-ICCKI/IX SBICHUN U H606XOI[I/IMLIC

pacrmo3HaBaTb MPOCTLIC TCXHUYCCKHEC yCTpOfICTBa 1 U3MCPUTCIIbHBIC
HpI/I60pH o CXeMaM 1 CXEMAaTUIHBbIM PUCYHKAM, COCTABJISIThH CXCMbI
QJICKTPHUICCKUX ueneﬁ C MOCICAOBATCIbHBIM W HapaJlJICIbHBIM

COCAUHCHHUECM JJICMCHTOB, pasjindasd YCJIIOBHBLIC 0003HaYCHHS

MPUBOJUTE TpUMEphl (HaXoAWTh HH(MOpPMALKIO O MpUMEpax)

MMPaAKTUICCKOTO HUCIIOJIB30BaHUA (1)I/I3I/I‘-ICCKI/IX 3HaHUH B

1.9
1.10

MOTPEITHOCTH
1.11

JIeTIaTh BBIBOJIBI TIO PE3YJIbTaTaM UCCIICOBAHUS
1.12

3HAYCHUE BEIMIHHEI
1.13

1a00paTOPHBIM 000py10BaHHEM
1.14

(u3nyeckre 3aKOHOMEPHOCTH
1.15

3JIEMEHTOB JIEKTPUYECKHUX LETIEeH
1.16

MOBCETHEBHOW KW3HHM I obecrieueHuss O€30MacHOCTH TIPH
oOpamieHun ¢ TpubopaMHd W TEXHHYECKUMH YCTPOWCTBaMH,
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COXpPAaHCHUA 3I0POBbA U CO6JIIOI[€HI/I$I HOPM 3KOJIOT'MYCCKOr'o

MOBE/ICHUS B OKpY XKaIolIel cpene

OCYILECTBIIATh NOUCK HMH(pOpMAIMKU (PU3HUECKOrO COAEpKaHHUs B
117 cetu IHTEpHET, HA OCHOBE UMEIOIUXCS 3HAHUM U ITyTEM CPaBHEHUS
JIONOJTHUTEIbHBIX MCTOYHUKOB BBIENATh MH(POPMALUIO, KOTOpas

SABIISICTCS IPOTHBOPEUYNBON MIIM MOXKET OBITh HEZOCTOBEPHOI

WCIIOJIb30BaTh TMPU BBHITIOJHEHUH YYEOHBIX 3aJaHHi HAy4IHO-
MOMYJIIPHYIO JINTEPATypy (PH3HUECKOTO COJCpIKAHUsI, CIIPABOYHBIC
1.18 Marepuaibl, pecypchl cetu MHTepHeT; BlageTh NpuéMamu
KOHCIIEKTUPOBaHUS TEKCTa, MPeoOpa3oBaHust HH(YOpMAIHH U3 OTHOM

3HAKOBOM CUCTEMBI B IPYTYIO

CO3/aBaTh COOCTBCHHBIE TMCHbMCHHBIE U  KpaTKHWE YCTHBIC
cooOmieHus, 0000mas uHPOPMAIUI0 U3 HECKOJBKUX HCTOYHUKOB
119 (U3HYECKOTO COICpPKAHUS, B TOM YHCJIC ITyOJMYHO TMPEICTABIATH
' pe3yNbTaThl MPOSKTHOM MIIM UCCIIE0OBATENBCKOM NEATENIbHOCTH, TIPU
9TOM TPAaMOTHO MCIIOJIb30BATh M3Yy4ECHHBIM IOHATUHHBIN anmnapar

Kypca (1)I/I3I/IKI/I, COIIPOBOXKAATh BBICTYIIJICHUC Hpe3eHTaHHeﬁ

P BBITIOJIHEHUH YUY€OHBIX MPOEKTOB M UCCIIEIOBAHUN (PU3UUECKUX
MIPOLIECCOB paclpeAesaTh 00S3aHHOCTH B TPYIIE B COOTBETCTBUH C
IIOCTABJICHHBIMM 3aJadaMM, CJICAUTH 34 BEIIOJHEHUEM IIJIaHa
1.20 JNEUCTBUM M KOPPEKTUPOBaTh €ro, aJeKBaTHO OLIEHUBAaTh
COOCTBEHHBIM BKJaJ B JIEATEIBHOCTh TPYIIBI, BBICTpAaUBaTh
KOMMYHHMKAaTUBHOE  B3aUMOJIEMCTBUE, MPOSBIAS  T'OTOBHOCTh

paspeniaTh KOH()IUKTHI

9 KVIACC

Kox

IIpoBepsiemble npeAMeTHbIE Pe3yJIbTAThI 0CBOCHHUSI OCHOBHOI
NpoBepsieMoro

o0pa3oBaTeJIbHOI MPOrPaMMbl OCHOBHOTO 00111ero 06pa3oBaHus
pe3yJabTara

1.1 HCIIOJIb30BATh U3YUCHHBIC ITOHATUSA

12 pa3jiniaTh ABJICHHUA IO OIMMCAHUIO UX XAPAKTCPHBIX CBOICTB M Ha
OCHOBC OIIBITOB, ICMOHCTPUPYIOIIHUX JAaHHOC (1)I/ISI/ILICCKOG SIBJICHUEC
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pacrio3HaBaTh NPOSIBICHUE HW3YUYEHHBIX (U3NUYECKUX SIBICHUN B
13 OKpY’KalolleM MHUpE, B TOM 4ucie GU3NYECKUe ABICHUS B IPUPOJE,
MIPU 3TOM HEPEBOJUTH MPAKTHUECKYIO 33/1a4y B yueOHYI0, BBICTATD

CYILIECTBEHHbIE CBOMCTBA (IIpU3HAKU) (PU3UUECKUX SIBJICHUN

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
(GopMyJIbI, CBSI3BIBAIOIIUC JIAHHYIO (DU3MYECKYI0 BEIUYHHY C
JIPYTHUMH BETUYUHAMU, CTPOUTH TpaUKH U3YUCHHBIX 3aBUCHMOCTEM

(1)I/ISI/I‘I€CKI/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 3allUMCbIBATh €ro MaTrcMaTH4YCCKOC

BBIPAKCHHE

OOBSACHATH (PM3MUECKUE MPOLIECCHI U CBOWCTBA TEJ, B TOM YHUCIIC U B
KOHTEKCTE CHUTyalluld MPaKTUKO-OPUEHTHUPOBAHHOTO 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

pemats pacuéTHble 3adauu (omuparonrecss Ha cucteMy u3 2 — 3
ypaBHEHUI), WCIOIB3ysl 3aKOHBI W (OPMYJIbI, CBS3BIBAIOIINE
¢u3nuecKkue BENMYMHBI: HA OCHOBE aHaiHM3a YCJIOBHUS 3a/ladyd
1.7 3aMUChIBaTh KPAaTKOE YCJIOBHE, BBISBIATh HEIOCTAIONIUE WU
M30BITOYHBIE TaHHBIC, BRIOUPATH 3aKOHBI U JOPMYIIbI, HEOOXOAUMBIE
JUTSL PEIIeHUs], POBOJANTHh PACUEThl M OLICHUBATh PEATMCTUYHOCTH

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

pacCiio3HaBaTb HpO6J'IeMLI, KOTOPBIC MOKHO PCHINTL IIPpU TTOMOIIU
(1)H31/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

L9 MPOBOANTH OMBITHI MO HAOTIOACHUIO (PU3NYECKUX SBICHUN WK
(bU3MYECKUX CBOMCTB TeJl: CAMOCTOATEIBHO COOMPATh YCTAHOBKY M3
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n30BITOYHOTO Habopa 0OOPYAOBaHMS, OMUCHIBATH XOJ OIBITA U €T0

pe3ynbTathl, HOPMYIHPOBATH BHIBOIBI

MPOBOAUTh MPU HEOOXOAUMOCTH CEpUI0 TPSAMBIX H3MEPEHUH,
OTIpenieNisAs cpelHee 3HAYeHUE M3MEpseMOW BETMYMHBI ((OKYyCHOE

paccTositHue coOuparomel JuH3bl), 000CHOBBIBATh BHIOOP crocoba

MIPOBOJIUTH UCCIIEIOBAHHE 3aBUCHMOCTEH (PU3MUECKUX BEIUYMH C
UCTIOJIB30BAHUEM MIPSIMBIX U3MEPEHHI: TUIAHUPOBATh UCCIIEIOBaHUE,
CaMOCTOSITENIbHO COOMpPATh YCTAaHOBKY, (PMKCHPOBATH PE3YJIbTATHI

HOJ'Iy‘IGHHOfI 3daBUCHUMOCTH (1)I/I3I/ILI€CKI/IX BCJIIMYHUH B BHJC Ta6J'II/H_[I/I

IIpOBOAUTD KOCBCHHBIC HU3MCPCHUA (1)I/I3I/IT~I€CKI/IX BCJIMYHH:
IUIAaHUPOBATDH HU3MCPCHMUA, CO6I/IpaTL OKCIICPUMCHTAJIbHYHO
YCTAaHOBKY H BBIIOJHATHL HU3SMCPCHUA, CICAYyA HpGI[JIO)KGHHOfI
HUHCTPYKIHH, BBIMUCIIATH 3HAYCHUC BCIUYHUHBI U aAHAJIU3UPOBATH

MOJyYEHHbIE pe3yJIbTaThl € YYETOM 3aJaHHOW IOrPEIIHOCTH

coOnrofaTh MpaBuia TEXHUKM Oe3omacHOCTH Ipu  paboTe cC

pa3nuyaTh OCHOBHBIE MPU3HAKU M3YUYEHHBIX (PU3NYECKUX MOJAETEH:
MaTepuajlbHas TOYKa, aOCOIIOTHO TBEPAOE TENO, TOYEHHBIN

HUCTOYHUK CBCTA, JIy4, TOHKAA JIMH3a, ITUIAHCTApHasA MOJCJIb aTOMa,

XapaKTepu30BaTh MPUHLUIBI JEHCTBUS H3YyYEHHBIX HPUOOPOB U
TEXHUYECKUX YCTPOMCTB C ONOPOM HAa MX OINMCAHMS, HCIOJIB3Ys

3HaHUSI O CBOMCTBAaX (PU3NYECKHX SBIEHUW UM HEOOXOIUMBIE

UCIIONB30BAaTh CXEMbl M CXEMaTUYHbIE PUCYHKH H3YYEHHBIX
TEXHUYECKUX  YCTPOWCTB,  HU3MEPHUTENbHBIX  HpUOOpOB U
TEXHOJIOTUYECKUX MPOLECCOB MPH PEIICHUH YUeOHO-IPAKTUUECKUX

3aaa4, OITUYCCKUE CXEMBI IJIA ITOCTPOCHUA 1/1306pa>1<eH1/H71 B IIITOCKOM

NPUBOAUTH TpUMEpHl (HAXOOUTh HWHPOPMALMIO O MPUMEPAX)

1.10

M3MepeHus (M3MEPUTEITHHOTO TPHOOpa)
1.11

rpaduKoB, EeNaTh BHIBOJBI [0 PE3YJIbTaTaM UCCIICIOBAHHUS
1.12

HU3MEpEHUI
1.13

1abopaTopHBIM 000PYyI0BAHUEM
1.14

HYKJIOHHAsI MOJIEJTb ATOMHOTO sIJIpa
1.15

(u3nuecKkre 3aKOHOMEPHOCTH
1.16

3epKaie ¥ cobuparomeit TmH3e
1.17

IMPAKTUYICCKOT'O HUCITIOJIBb30BaHUA (1)I/ISI/ILIQCKI/IX 3HAHWI B
HOBCCIIHCBHOﬁ KHU3HU  OJId obecneueHust 0OE30MMACHOCTH npu
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oOpamieHun ¢ mnpubopaMM U TEXHHYECKUMH YCTPOWCTBAMH,
COXpPaHEHHs 3/I0pOBbS U COOJIIOJICHUS HOPM OSKOJOTHYECKOTO

MOBEJICHUS B OKPYIKAIOLIEH cpee

OCYIIECTBIISITh MOUCK HH(pOpMamuu (U3HUECKOTO CONCPIKAHUS B
cetu VIHTEpHET, CaMOCTOSATEIBHO (HOPMYIUPYs TOUCKOBBIN 3ampoc,
HaXxOOUTh IyTH ONPEACICHUS JIOCTOBEPHOCTH  IOTYYCHHOUN

PIH(bOpMaI_[I/II/I Ha OCHOBC HMMCHIOIIHNXCA 3HAHUM U JOITOJIHUTCIIBHBIX

WCIIONBb30BaTh TMIPU BBINOJHEHUM Y4Ye€OHBIX 3aJaHUNA HAy4HO-
MOMYJISIPHYIO JINTEPATypy (PU3NYECKOTO COMEPIKaHUA, CIPaBOUYHbBIE
Marepuaibl, pecypcbl cetu MHTepHeT; BiaaeTh NOpUEMaAMH

KOHCIIEKTUPOBAHUSA TEKCTa, MpeoOpa3zoBaHus HH(OPMALIUU U3 OJHOMN

CO3/1aBaTh COOCTBEHHBIC NMUCHMEHHBIE M YCTHBIC COOOIICHHS Ha
OCHOBe WH(GOpPMAIMU M3 HECKOJIBKHX HCTOYHUKOB (UIUYECKOTO
COJIEpKaHusl, MyOJIMYHO TIPEIICTABIISITh PE3YJIbTAThI TPOSKTHON HITH
HCCIEAOBATENIbCKOM  NE€ATENIbHOCTH, TP  3TOM  TI'PaMOTHO
WCMOJIb30BAaTh M3YYEHHbIM NOHATUMHBIN anmapar H3y4aeMoro

pasaciia q)HSI/IKI/I U COIPOBOXAATh BBICTYIIJICHUC HpeSGHTaHI/Ieﬁ C

MIPH BBIMOJTHEHUN YY€OHBIX TPOEKTOB U UCCIIEIOBAHUHN (HU3HUECKUX
MIPOLIECCOB paclpeAesiaTh 00S3aHHOCTH B TPYIIE B COOTBETCTBUU C

IIOCTAaBJICHHBIMU 3aJaadaMM, CJICOUTb 3a BbIIIOJHCHUCM IlJIaHa

1.18
HCTOYHUKOB
1.19
3HAKOBOM CUCTEMBI B IPYTYIO
1.20
y4€TOM 0COOEHHOCTEN ayIMTOPUU CBEPCTHUKOB
1.21

JNEUCTBUA U  KOPPEKTHUPOBATh €ro, aJeKBATHO OILICHUBATh
COOCTBEHHBI BKIIaJ] B JEATENbHOCTh TPYIIBI, BBICTPAUBATH
KOMMYHUKAaTUBHOE  B3aMMOJICUCTBUE, MPOSABISAS  T'OTOBHOCTh

pazpemiats KOHGIUKTHI
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ITPOBEPAEMBIE 3JIEMEHTbBI COAEPKAHUSA

7 KJIACC

Kon Kon
pasaena JJIEeMEHTA
®U3UKA U EE POJIb B IIOSHAHNU OKPYXKAIOIIIET'O MUPA

IIpoBepsiemble 1eMEHTBHI COIeP:KAHUS

®uszuka — Hayka O NpUpOAE. SIBIEHUS NPUPOIBIL.
1.1 dusnyeckue SIBJICHHSA: MEXaHUYECKHe, TCEIUIOBEIE,

SJICKTPUYCCKUEC, MATHUTHBIC, CBETOBBIC, 3BYKOBLIC

®dusnyeckue BenuuuHbl. M3mepeHue (uzHuUecKUX
1.2 BenuunH. ®usnyeckue npubopsl.  IlorpemHocTs

U3MepeHnil. MexxayHapoiHasi CUCTEMA €IMHUIL

EcrecTBeHHOHAY4HBI METOA MMO3HAHUSA: HAOJIOICHUE,
13 IIOCTAaHOBKA Hay4YHOI'O BOIPOCA, BBIABH)KCHHUE TUIIOTES,
1 HKCIIEPUMEHT 110 MPOBEpPKE THUIIOTE3, OObSICHEHUE

Ha0II01aEMOT0 SIBIIEHUS
1.4 Onucanne PU3NYECKHUX SBJICHUM C MIOMOIIBIO MOIeIIeH

[TpakTueckue paboThI:

HiHPar##Hl3MepeHne pacCTOSTHUN.

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

#HHHPar###Onpeenenre pa3MepoB MajbIX TeJ.

#iHParf##l3Mepenne TemmepaTypel P TIOMOILU

JKAJIKOCTHOTO TEPMOMETPA U AATYHUKA TEMIEPATYPBI
INEPBOHAYAJIBHBIE CBEJJEHN A O CTPOEHUU BEILIECTBA

#H#HPar###CTpoeHne BelIeCTBA: aTOMBI M MOJIEKYJIHI,
2.1 ux pasMepbl. ONBITHI, TOKA3bIBAIOUINE HUCKPETHOE

2 CTPOCHHE BENIECTBA

#H##Par##Ht]lBiokeane  dactury  BemectBa.  CBS3b

2.2 CKOPOCTH JBIDKCHHS YACTHII C TEMIIepaTypou.

BbpoyHnoBckoe nBuxkenue, mupdysus
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23

24

2.5

2.6

B3anmoneicTBre 4acTUl BEIIECTBA: IPUTSKEHUE U

OTTAJIKUBaHUE
HH##Par#HH ArperatHoie COCTOSIHUS BEIIECTBA:
CTpOCHUE rasos, KUIKOCTEN U TBEPABIX

(kpucTauiiyeckux)  Tel.  B3auMocBsizb  Mexay
CBOMCTBAMM  BEILECTB B  Pa3HbIX  arperaTHbIX

COCTOSAHUAX U UX aTOMHO-MOJICKYJISIPHBIM CTPOCHUEM
OcobeHHOCTH arperaTHbIX COCTOSIHUM BOJBI

[TpakTuyeckue paboOTHI:

#H##Par###Ouenka quaMerpa arToMma METOJI0M PsiIoB (C
ucIonb30BaHueM (pororpadmii).

HH#HPar###0npITBl 110 HAaONIOACHUIO  TEIJIOBOTO
pacuIpeHust ra3oB.

HHHPar###ONBITEL 110 OOHAPYKEHUIO JEHCTBUS CHII

MOJICKYJISIPDHOI'O IMTPUTAKCHU A

JIBIDKEHUE U B3AUMOJIEVICTBUE TEJI

3.1

3.2

33

34

3.5

3.6

3.7

3.8

Mexanunueckoe JIBUKECHUE. PaBHOMEepHOE u
HEpPaBHOMEPHOE JIBUKECHHE

##HtPar##H##Cropocte.  CpenHsii  CKOPOCTh U
HEpPaBHOMEPHOM JIBIKEHHH. Pacuér myTu u BpeMeHH
JIBU)KEHUS

SBnenue nHepuuu. 3aKoH MHEpLUMU. B3aumopelicteue
TeJ KaK MPUYNHA U3MEHEHUS! CKOPOCTH JBUKEHUS TEJI.
Macca kak Mepa HUHEpTHOCTH Teja

#i#HParf## InotHocTs BemecTBa. CBsA3b IUIOTHOCTH C
KOJIMYECTBOM MOJIEKYJI B €IMHULIE 00BEMA BellleCTBa
Cuita Kak XapakTepUCTHKA B3aUMOICUCTBUS TEN

Cuna ynpyroctu u 3akoH ['yka. M3mepenue cuibl ¢
MTOMOIIIBIO JUHAMOMETPA

##Par##SIsnenune TsaroreHust U cuia Tsbkectr. Cuna
TSKECTU Ha JApyrux miaHerax. Bec tena. HeBecomocThb
Cuna tpenus. TpeHue CKONBbXEHUS U TPEHHE MOKOS.

Tpenue B npupoje U TEXHUKE
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19 #H#HPar###CrioxkeHue Ccuil, HaNpaBJICHHBIX IO OJHOM
npsMoid. PaBHoielicTBy01IAst CUIT

[TpakTueckue paboThI:
OmnpezneneHre CKOPOCTH PaBHOMEPHOTO  JABIKEHHS
(mapuka B KHJIKOCTH, MOJEIH 3JIEKTPUUYECKOTO
aBToMOOWIsE W Tak ganee). OmnpenencHue cpeaHen
CKOPOCTH CKOJBbXEHHs Opycka WIM IIapuka Io
3.10 HaKJIOHHOM 1IockocTH. OnpenesneHue MIOTHOCTH
TBépHoro  Tena.  ONBITBI,  JEMOHCTPUPYIOIIHE
3aBUCUMOCTH PacTsDKeHUs (nedopmarvu) npyKUHbI OT
NPWIOKEHHON cuiibl. OMNBITB, JIEMOHCTPUPYIOIINE
3aBUCUMOCTH CUJIBI TPEHHS CKOJIBKECHHUS OT BEca Tela U

XapaKTepa COIMPHUKACaArOIUXCs HOBerHOCTeﬁ

®duznyeckue SBIEHUS B IPUPOJIE: IPUMEPDI IBUXKEHHUS C
3.11 Pa3IMYHBIMK CKOPOCTSIMH B )KMBOM M HEXKUBOM IPUPOJIE,

JICHCTBHE CUJIBI TPEHHS B IPUPOJIC U TEXHUKE
3.12 TexHuyeckue ycTporucTBa: AMHAMOMETP, OIITUITHUKA

TIABJIEHME TBEP/IBIX TEJI, )KUIKOCTEI 1 TA30B

JaBnenue TBEpmoro tena. CrocoObl yMEHBIIEHUS U

+ YBEJIMYEHUS J1aBICHUS
47 [JlaBneHne ra3a. 3aBHCHUMOCTb JaBIEHHMS rasa oOT
' 00BEMa, TeMIepaTypbl
43 [lepenava naBneHus TBEPABIMU TEIAMHU, )KUJIKOCTSIMH U
' razamu. 3akoH [lackains. [TneBMaTHUECKE MalTMHBI
3aBUCUMOCTh  JIaBJE€HUS JKMJIKOCTH OT TIyOHMHBI.
4 4.4 [MuapocraTudeckuit napajiokc. CoobOmaromuecs
cocyabl. ['mapaBnnyeckre MEXaHU3MBI
AtMochepa 3emsin ©  aTMOC(EpHOE JIaBlICHUE.
[TpuyrHBI CyIIECTBOBAHUS BO3IYIIHOH 00OJOYKH
4.5 3eMIIH. OneIT Toppuuennu. 3aBUCHMOCTh
aTMOC(EpHOTO JaBJIEHUS] OT BBICOTHI HAJ YPOBHEM
Mopst
46 N3mepenne armocdepHoro aasneHus. [Ipubopsl asns
' U3MepeHus: aTMOC(EepHOro 1aBiIeHUs
64
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JleficTBHe KMAKOCTH W ra3a Ha IOTPYKEHHOE B HHX

4.7 Teno. BelTamkuBaromas (apxumenoBa) cuiia. 3aKoH
Apxumena
4.8 IInaBanue ten. Bo3nyxomnnaBanue

[TpakTuyeckue pabOTHI:
HccnegoBanrue 3aBUCHMOCTH Beca Teja B BOJAE OT
00béMa TOTpY>KEHHOM B KUAKOCTH 4YacTH TeJja.
OnpeneneHre BBITAIKMBAIOIIECH CUJIIbI, JEUCTBYIOIICH
Ha TeJo, MOrpykéHHoe B KuUAKOCTh. lIpoBepka
HE3aBHCUMOCTH BBITAJIKUBAIOIIEH CUJIbI, TEHCTBYIOIICH
4.9 Ha TEJIO0 B JKUJAKOCTU, OT Macchl Teia. OIBITHI,
JIEMOHCTPHUPYIOLIME 3aBUCUMOCTh  BBITAJIKHUBAKOUICH
CUJIBI, IEHCTBYIOIIEN Ha TEJIO B KUJKOCTH, OT 00bEMA
MOTPY>KEHHOM B AKUIKOCTh YAaCTH Te€Ja U OT IVIOTHOCTH
xkugkoctd.  KoHCTpyupoBaHme — apeomeTpa  WIHU
KOHCTPYMpPOBAaHHE JIOJKM W  OmpeneneHue  eé

rPy30MO0ABEMHOCTH

dusznueckrue  SABJICHUS B NPUPOJE:  BIUSHHUE
4.10 atMOoc(epHOTO JIaBJICHHsT Ha JKUBOH OpraHM3M,

TUTABaHKE PBIO

TexHuyeckue yCTpoOWCTBa: COOOMIAIOIINECS COCYIBI,
A1l YCTPOMCTBO BOJIOMPOBOAA, THAPABIMYECKHN Tpecc,
MaHOMeETp, 0apoMeTp, BHICOTOMED, OPIIHEBON HACOC,

apeoMeTp

PABOTA, MOITHOCTD, DHEPTUA

5.1 Mexanudeckas pabora

5.2 MexaHudueckas MOIIHOCTh

- [IpocTeie MexaHU3MBbI: pblyar, OJOK, HaKJIOHHas

s ' 10ckocTh. [IpaBuio paBHOBecHs pblyara

54 [IpumeHeHue paBuia paBHOBECHUS pblyara K OJI0Ky
«3omoroe  mpaBwio»  MexaHuku. Koapduuuent

5.5 [IOJIE3HOTO  AcucTBUA ~ MexaHu3moB.  lIpocteie
MEXaHU3MBbI B OBITY U TEXHUKE

5.6 [ToTennmanpHast SHEPTUH TeJa, TOTHATOTO HaJ 3eMIIEN
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5.7 Kunerndeckas sHeprus

sg [Tonnast mexanuueckasi FHeprusa. 3aKOH U3MEHEHHS U
COXpaHEHHUs MEXaHUYECKOU IHEPTUH

[TpakTiueckue paboThI:

#Hi#HPar#Ht#Onpenenene paboThl CHIIBI TPEHUS TPH
59 pPaBHOMEPHOM JIBIJKEHUU Teja MO TOPU30HTaJIbHOU
' noBepxHocTU. MccnenoBaHue ycinoBUM paBHOBECHUS

peruara. Mamepenue KIIJ[ HakIOHHOW TJIOCKOCTH.

N3yuenune 3akoHa COXpaHEHUsI MEXaHUYECKON IHEPTUr

5.10 @usnueckue SBICHUSA B IMPUPOJAE: pblUard B TeEIE
YeJIoBeKa

TexHuueckue yCTpOMCTBA: pblYar, IOABUKHBIA U
5.11 HETOABUKHBIN OJIOKM, HAKJIOHHAS TNIOCKOCTh, TPOCTHIE

MEXaHU3MBI B OBITY

8 KJIACC

Kon Kon
pasaena JIeMeHTa

TEIUIOBBIE ABJIEHUA

HpOBepﬂeMbIe 3JIEMEHTBI COACPKAHUA

OCHOBHBIE TIOJIOKEHHSI MOJIEKYJISIPHO-KUHETHUECKOM

TEOpUM CTPOEHHs BewecTsa. Macca U pa3Mepsl
6.1

MoJieKyd. OmbITEl, TOATBEPXKAAOIINE OCHOBHBIE

ITOJIOXKEHUS MOJIEKYJISIPHOKMHETUYECKOU TEOPUHU

Mogenu TBEpPAOro, JKUAKOITO M Trazo00pa3zHOro
6 6.2 coctosiHuM BemiecTBa. Kpucramnmueckue u amopdHbie

TCII1a

OObsicCHEHHE CBOMCTB T'a30B, )KUJIKOCTEH U TBEPIBIX TET
6.3 Ha OCHOBE MOJOKEHUN MOJIEKYJIIIPHOKMHETHYECKOU

TEeopuu
6.4 CmaunBaHuE U KallWJUISIPHBIE SIBJICHUS

6.5 TennoBoe pacIIMpEeHHE U CKaTUE
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Temneparypa. CBsi3b TeMmIepaTypbl CO CKOpPOCTBIO

o0 TEIJIOBOT'O JABMKEHUS YaCTHI]
BuyTtpenuss SHEPT UL CriocoOsr WU3MEHEHUS
6.7 BHYTPEHHEH SHEpPruu: TEIUIonepeaadya U COBEPIICHUE
paboThI
68 Buast TEeIIoNepeIaun: TEIJIONPOBOAHOCTb,
' KOHBEKLUS, N3JIy4YCHUE
KoymmuectBo  TemnoTel.  YaelnbHas  TEIUIOEMKOCTH
6.9
BEILECTBA
TernmooOMeH W TEIUIOBOE paBHOBECHE. YpaBHEHHE
6.10
TEIIOBOTO OanmaHca
611 [lnaBneHue ©  OTBepACBaHUE  KPUCTAUIMUYECKHUX
' BEILIECTB. Y IebHAs TEIUIOTA TJIaBICHUS
[TapooOpa3oBanue u  KoHaeHcanus. Vcmapenue.
610 Kumenne. VYnenpHas Ttemiora mapooOpa3oBaHUS.
' 3aBUCHUMOCTh TEMIIEPATyPbl KUTIEHUS! OT aTMOC(EPHOTO
JIaBJICHUS
6.13 BnaxxnocTs Bo3myxa
6.14 OHeprus TOIMBA. Y IeJIbHas TEIJIOTa CrOPaHMs
[Mpunmuner  pabotel  TeroBeix aBurateneit  KITJ
6.15 TEIJIOBOTO JABHUTaTeNsA. TeINIOBEIE ABUTAaTEIN U 3alllUTa
OKPYXaIoIIe Cpeasbl
616 3aKOH COXpaHEHUsS M TPEBPALICHUS DHEPrUU B
' TETJIOBBIX TPOIIeccax
[TpakTudeckue paboTHI:
HHHPar##H##ONBITEL 110 OOHAPY)KEHUIO JIEUCTBUS CHJI
MOJIEKYJIIPHOTO TIPUTSIKEHUSI.
6.17 HH#HParf##ONBITBl IO  BBIPAILIMBAHUIO  KPUCTAJIOB
MMOBApPEHHOM COJIM WIIM caxapa.
H#AAPar###ONeITEL MO0 HAOIIOLEHHUIO  TEIJIOBOIO
pacIIMpEeHHsI Ta30B, KUIKOCTEH U TBEPABIX TEIL.
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Hi#HPar#H#Onpenenenue 1aBIeHNs Bo3lyXa B OaioHe
HIPUIA.

HHHPar##HONbBITB, AEMOHCTPUPYIOIINE 3aBUCUMOCTH
JABJICHUS BO3[yXa OT ero oO0bEMa M HArpeBaHUS WU
OXJIAXKACHUSI.

#H##Par##H IpoBepka TUIIOTE3bI JIMHEHOMN
3aBUCUMOCTH  JJUHBI  CTOJNOMKA  JKMIKOCTH B
TEPMOMETPHUUYECKOI TPyOKe OT TeMITepaTypebl.
#i#Par#t#Habmonenne  M3MEHEHHS  BHYTpPEHHEU
SHEpPruM Tejla B pe3yJibTaTe TeIUionepeaadyu u padoThl
BHEITHUX CHUII.

#HiHPar###lccnienoBanue sBI€HUS TEIIOOOMEHa IpU
CMEIIMBAHUM XOJOAHON U TOPSYEH BOJIBI.
#HH#Par##H#Onpenenenue KOJIM4YeCcTBa TEIIOTHI,
MOJIyYeHHOTO BOJON MpHU TEIJIOOOMEHE C HArpeThbiM
METaJUTMYECKUM IIUIUHAPOM.

#HPar###Onpenenenre  yaeiabHOM — TEIUIOEMKOCTH
BEIIIECTBA.

#H##Par##HlccrienoBanue npouecca ucnapeHus.
#H#HPar###OnpeenieHrie  OTHOCUTEIBHON BIAXHOCTH
BO3/IyXa.

#HH#HParf##Onpe neneHue YAEIbHOU TEIUIOTBI

IIJ1aBJICHUA JIbAA.

@dusnyeckue SBIECHUS B NPUPOJIE: MOBEPXHOCTHOE
HaTsDKEHHE W KalWUIApHbIE SBICHHMS B MpPUPOAE,
6.18 KPHUCTAJIJIBI B IPUpOJIE, n3ayueHue CollHIa, 3aMep3aHue
BOJIOEMOB, MOpCKHE Opu3bl; 00pa3OBaHHE POCHI,

TyMaHa, UHesl, CHera.

TexHudeckue yCTpOMCTBA: KalWUIAPBI, IPUMEPHI
HCITOJIb30BaHNsl KPUCTAIJIOB, )KMIKOCTHBIA TEPMOMETP,
6.19 JaTYMK TEMIIEPATypbl, TEPMOC, CUCTEMA OTOILICHHUS
JIOMOB, TUTPOMETPHI, TICUXPOMETp, MapoBasi TypOuHa,

JABUTaTC]Ib BHYTPCHHETO CrOpaHus.
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SJIEKTPUYECKHUE 1 MATHUTHBIE SABJIEHUA
7.1 Onektpuzanus Tel. J[Ba poja 3JeKTpUUECKHX 3apsiioB

B3aumopeiictBue 3apspkeHHBIX Tell. 3akoH Kyrmona
7.2 (3aBHCUMOCTh CHJIbI B3aMMOJCHUCTBHS 3apsDKEHHBIX Tell

OT BEJIMYMHBI 3apsIJI0B U PACCTOSIHUS MEXKAY TEIaMH )

DJIEKTPUYECKOE novie. Hanpspoxkéanocts
7.3 anekTpuueckoro mnois. [lpuHnun  cynepro3unuu

AIIEKTPUYECKUX I10JIEN (Ha KAUECTBEHHOM YPOBHE)
Hocurenn snexkTpuuecKux 3apsiioB. DJIEMEHTapHbIN
7.4 anekTpudeckuil 3apsia. Crpoenue atoma. IIpoBoaHuKH

U JUSJICKTPUKH

7.5 3aK0oH COXpaHEHUs AIEKTPUUECKOTO 3apsiaa
6 DNEeKTpUYeCKUii  TOK.  YCJIOBHS  CyIIECTBOBaHUS
' AIEKTPUYECKOTO TOKA. MICTOYHMKY TOCTOSSHHOTO TOKa
. JencTBus 3JIEKTPUYECKOTO TOKa (TerutoBoe,
7.7 XUMUYECKOE, MAarHUuTHOE). OIJIGKTPUYECKHH TOK B
JKMAKOCTSX U ra3ax
. OnekTpuyeckas 1enb. Cuiia ToKa. JIEKTPUUECKOE
' HaIpsHKEHUE
79 ComnpoTuBieHne MIPOBOJIHUKA. VYnensHoE
. COINPOTHUBJICHHUE BEIIECTBA
7.10 3akoH OMa JJid yyacTKa Lenu
711 [TocnenoBarenbHOE W MApAJIIEIBHOE COCIUHEHUE
' MIPOBOJIHUKOB
PaGota ¥ MONIIHOCTH SIEKTPUYECKOTO TOKA. 3aKOH
7.12
Jxoyins — Jlenna
713 DneKTpUYecKre Lenu U MOTPEOUTENH SIEKTPUUECKOM
' sHepruu B ObITy. KopoTkoe 3aMbIkanme
ITocTosHHBIEe MaruuTEL. B3anMogencTBre TTOCTOSHHBIX
7.14
MAarHuToB
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MarautHoe 1oie. MarduTHOe I0Je 3eEMIU H €ro
7.15
3HaYeHUe JUIA )KU3HU Ha 3eMIie

Oneir Opcrena. MarHuTHOe IM0JI€ 3JIEKTPUUECKOTO
7.16
TokKa. [IpuMeHeHue 3/1eKTpPOMarHuToB B TEXHUKE

JlelicTBME MArHUTHOTO MOJS HA MPOBOJHHUK C TOKOM.

DIIeKTpOABUTATENb TOCTOSTHHOTO TOKa. Mcnoap30Banne
7.17

AJIEKTPOJBUTATENIEN B TEXHUUYECKUX YCTPOWCTBAX U Ha

TpaHCIopTe

718 Onbitel  Dapanes. SBieHue  3JIEKTPOMArHUTHOM
' unaykiuu. [Ipasuno Jlenna

DneKTporeHeparop. CrniocoOsl MOJyYEHUs
7.19 ANEKTPUYECKOM  BHEPruu.  DJIEKTPOCTAHLMM  HA

BO300HOBIISIEMBIX HCTOYHHUKAX OQHCPI'ur

[TpakTuueckue paboThI:
OMnbITHI IO HAOTIOACHUIO SNIEKTPU3AIUH TNl UHIYKIIUEH
U IIPU COIIPUKOCHOBEHUH.
HccenenoBanue ACUCTBUSA DIEKTPUYECKOrO MOJSA HA
MPOBOJAHUKH U TUIIEKTPUKHU.
COopka u mpoBepka pabOTHI 3NEKTPUUECKON Ienu
MOCTOSTHHOTO TOKa.
H3mepenue u peryInpoBaHne CHIIBI TOKA.
W3mepeHue U peryaupoBaHue HANPsHDKEHUS.

720 HccnenoBaHue 3aBUCHUMOCTU CHJIBI TOKa, HAYIIETO

' yepe3 pe3UucTop, OT CONPOTUBIEHHUS pe3UcTopa U

HaIpsDKSHUS Ha PE3UCTOpeE.
OnbITHI, JI€MOHCTPHPYIOIIHE 3aBUCUMOCTb
AJIEKTPUUYECKOTO CONPOTHUBICHHUS MPOBOJHHMKA OT €ro
JUTMHBI, TUTOIIA/IA TIONIEPEYHOTO CEYCHUS U MaTepraa.
IIpoBepka mpaBwia CIOXKEHUA HANPSIKEHUN TIpU
MOCJIEIOBATEIbHOM COEAMHEHUH JIByX PE3HCTOPOB.
[TpoBepka mpaBuiia i CUIIBI TOKA MPH HapalliebHOM
coeMHEHUU pe3uctopoB. OmpeneneHue pabOTHI

ANIEKTPUYECKOTO TOKA, WIYMIETO Yepe3 PEe3UcCTop.
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Ormpeznenenre  MOIIHOCTH — 3JEKTPUYECKOTO  TOKa,
BBIJICIISIEMOM Ha pe3ucrope. UccnenoBanue
3aBUCUMOCTH CHJIBI TOKA, UYIIETO Yepe3 JTaMIIOUKY, OT
HanpspkeHus Ha Hell. Onpenenenne KIIJ[ narpeBarens.
Uccnenosanue MarHUTHOTO B3aUMOJICHCTBUS
IIOCTOSIHHBIX MarHuToB. M3ydeHue MarHUTHOro moJis
MOCTOSIHHBIX MAarHUTOB NpU HUX OOBEAUHEHUU U
pasnenenuu. MccnenoBanve 1eHCTBUS JIEKTPUUECKOTO
TOKa Ha MarHuTHYIO CTpEJIKY. OnbITHI,
JIEMOHCTPHUPYIOLINE 3aBUCUMOCTh CHUJIBI
B3aUMOJICMCTBUS KaTYLIKH C TOKOM U MarHuTa OT CUJIbI
TOKa M HampaBJIeHWs Toka B Karymke. M3ydenwue
JIEUCTBUSI MAarHUTHOTO TIOJIE HAa MPOBOJHUK C TOKOM.
Konctpyupoanue u U3y4yeHue paboThI
BIEKTPOJBUTATENS. H3mepenne KII
AJIEKTPOJIBUTATEbHONM  yCTaHOBKU.  OMNBITBI  TIO
HCCIICIOBAHUIO SIBJICHUS 3JIEKTPOMArHUTHOMN
WHIYKUWW: HCCIEAOBAHUE WM3MEHEHUM 3HAUYEHUsI U

HaIllpaBJICHUA UHAYKIIHUOHHOTO TOKa

dusnueckre SBICHUS B TPUPOJAC: DICKTPUUYECKHE
ABIIEHUST B aTrMocdepe, DIIEKTPUYECTBO  IKHUBBIX
7.21 OpPraHU3MOB, MAarHUTHOE ToJIe 3eMid, Apeii( MOI0COoB,
POJIb MAarHUTHOTO TIOJIS JIJIS )KU3HU Ha 3eMIie, OJISIPHOE

CHUSHUEC
TexHu4eckue yCcTpOMCTBa: IEKTPOCKOI, aMIIepMETp,
BOJIBTMETP, PEOCTAT, CYETUHK NIEKTPUUECKOU JHEPIHH,

SJICKTPOOCBECTUTCIIbHBIC HpI/I60pBI, HarpeBaTCJIbHbIC

7.22
AIIEKTPONPUOOPHI (mpuMepsI), NEKTPUYECKUE
MIPEeIOXPaHUTENH, JIEKTPOMArHUT, 3JEKTPOJBUIATENb
MOCTOSIHHOTO TOKa, T€HEPaTOp MOCTOSHHOTO TOKa
9 KIIACC
71
[okymeHT co3aaH B anekTpoHHon chopme. Ne 40 ot 25.08.2025. cnonHutens: BacguHa IM.K. 0 AIEKTPOHHbINA

CtpaHunua 71 u3 92. CTpanuua cosaara: 13.11.2025 07:39 =¥ TATAPCTAH



Kon Kon

[IpoBepsieMbie 31€MEHTHI COAEePHKAHUS

pasznena 3JIEMEHTa
MEXAHWYECKMUE ABJIEHUA
o1 Mexanuueckoe JBMKeHUEe. MaTepuaipHas ToO4Ka.
' Cucrema orcuéra
8.2 OTHOCHUTEIBHOCTh MEXAHUYECKOTO JIBUKEHUS
8.3 PaBHOMEpHOE NPSAMOIIMHENHOE IBUKEHUE
#H##Par#H#HHepaBHoMepHOE MPAMOJIMHEHHOE
8.4 nBrxkeHue. CpeiHsisi 1 MTHOBEHHAs! CKOPOCTh Tella pU
HEpaBHOMEPHOM JIBUKEHUU
g5 VYckopernue.  PaBHOyCKOpeHHOE — MPsAMOJMHENHHOE
' JBYOKEHUE
8.6 #Hi#HPar###CBoOoiHOE nagenue. OnbIThl [anues
#HiHPar###PaBHOMEpHOE JBM)KEHHUE IO OKPYKHOCTH.
8.7 [Tepuon u yactora obpamienus. Jluneiinas u yriaoBas
ckopocTH. LleHTpocTpeMUTETbHOE YCKOPEHUE
8.8 [Tepserit 3akon HeroToHa
8 8.9 Bropoii 3akon HeroToHa
8.10 Tpetnii 3akon HeroToHa
8.11 HH#HParf##] [pyHIMI CynIeprIO3UIIUN CHIT
8.12 Cuna ynpyrocrtu. 3akoH ['yka
%13 #H#HParf##Cuiia TpeHMsI: CHJIa TPEHMS CKOJIBKEHUS,
. CHUJIa TPEHHUSI TTOKOS, IPYTHE BUJIbI TPEHUS
S 14 HiHParfi##Cuna  TsDKECTH M 3aKOH  BCEMHUPHOTO
' TATOTEHUS. Y CKOPEHHE CBOOOIHOTO MaICHUS
815 JBuxenne mmaHer Bokpyr Comnua.  IlepBas
. KOCMHUYECKasi CKOpocTb. HeBecoMOCTh U eperpys3ku
S 16 PaBHOBecue MarepuambHOW  TOUYKH. AOCOJIOTHO
' TBEPIOE TEIIO
%17 HiHPar###PaBHOBecue TBEPOTO TeNa ¢ 3aKPEIUIEHHON
. ocCblo BpaleHus. MomeHT cuisl. LleHTp Tsoxectn
8.18 Nmnynec Tena. MI3mMenenune ummynbca. IMIysibe cuiibl
8.19 3aKOH COXpaHEHMsI UMITyJIbCa
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8.20 Hi#HPar###PeakTUBHOE IBI)KEHUE
8.21 Mexanunueckasi paboTa U MOIIHOCTb

999 PabGora cun Tsaxect, ynpyroctd, TpeHus. CBs3b
SHEPIuu 1 paboThl

823 [ToreHnuanbHass dHEPrusi Teja, MOIAHITOTO HAJ
MOBEPXHOCTHIO 3eMJIU

8.24 [ToreHunanbHas SHEPrus CKaTON NPY>KUHbI

g 25 #H##Par##HKunernueckas  sHeprus. Teopema o

KMHETUYECKOU SHEPrUU
8.26 HHHParf##3aKoH COXpaHEHHS] MEXaHUYECKON SHEPIUU

[TpakTuyeckune paboOTHI:
Onpeznenenue cpeHell CKOPOCTU CKOJIbKEHHs OpycKa
WIM JABW)KEHUS ILAPUKA I10 HAKJIOHHOM IJIOCKOCTH.
OnpezneneHye yCKOpeHUs Tesla IPpU PaBHOYCKOPEHHOM
JBUKEHHUH 110 HAKJIOHHOW IIJIOCKOCTH.
HccnenoBaHue 3aBUCUMOCTH IyTH OT BPEMEHH IpU
PaBHOYCKOPEHHOM  JIBIKEHUM  0e3  HayalbHOMU
CKOpOCTH.
[IpoBepka ruImoOTE3Bl: €CIM IPU PaBHOYCKOPEHHOM
JBYDKEHUHU 0€3 HayaJlbHOW CKOPOCTH IyTH OTHOCSITCS
8.27 KaK psJ HEYETHBIX 4YHUCEN, TO COOTBETCTBYIOIIHE
IPOMEXKYTKH BPEMEHHU OJMHAKOBBI.
Uccnenosanue 3aBUCHUMOCTH CHUTBI TpEeHUs
CKOJIbXKEHHS OT CHJIBl HOPMAJIBHOTO  JaBJICHHMS.
Onpenenennie kKodPpPUIMEHTA TPEHHUS CKOJIBKEHUS.
Onpenenenne KECTKOCTH MNpyKUHBL. OlpenencHue
paboThI CHJIBI TPEHHS TPH PAaBHOMEPHOM JIBIKEHHH
TeNa 10 FOPU30HTAIBHON MOBepXHOCTH. Onpenenenue
paboOThl CHJIBI YOPYTOCTH IpH MOABEME TIpy3a C
UCTIOJIb30BAHUEM  HEMOJBM)KHOTO U TOABHIKHOTO

OJIOKOB

duznueckue SBICHUS B PUPOJIC: MPUITUBHI U OTJIUBHI,
8.28 JnBxeHue 1iaHeT COJTHEYHOM CHUCTEMBI, PEaKTUBHOE

JABVKCHUC )KMBBIX OPTaHU3MOB
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8.29

TexHuueckue yCTpOWCTBA: CIOUAOMETpP, JAaTYUKHU

IMOJIOKCHHS, paCCTOAHHNA U YCKOPEHUS, PaAKEThI

MEXAHWYECKHUE KOJIELAHMA 1 BOJIHBI

9.1

9.2

93

9.4

9.5

9.7

9.8

KonebarensHoe JIIBIKCHUE. OcHOBHEIE
XapaKTepUCTHKU  KOJeOaHWi: Tepuoja, YacToTa,

aMIlIMTYy 1a

MaremaTuyeckuii M NPYXUHHBIA  MAasiTHUKHU.
[IpeBparienrie  SHeprUM  HOpPU  KOJIEOATEILHOM

JABHMXKCHUU

3aryxaromue konebanus. BeiHyX)aeHHbIE KoieOaHusl.

Pe3onanc

Mexaandeckue BoOJHBL. CBoHCTBA MEXaHUYECKUX
BoiH. lIpomosbHble M momnepedyHsle BOJHBL. JlIMHA
BOJIHBI n CKOpPOCTh e€  pacrnpocTpaHCHHUS.
MexaHudeckre BOJIHBI B TBEPIOM TeJie, CEHCMUYECKHE
BOJIHBI

3ByK. ['/poMKOCTb 1 BbICOTa 3ByKa. OTpaxkeHue 3ByKa
Wudpas3Byk u ynpTpa3ByK

[TpakTrueckue pabOTHI:

Ormpenenenre 4YacToThl W TMepUoja  KoJieOaHUM
MaTEeMaTHYECKOr0 MasTHHKA.

Ormpenenenne 4YacToThl MW TMepUoja  KoJieOaHUM
MPYKUHHOT'O MAsITHUKA

WccnenoBanne 3aBUCMMOCTH TIepHOJa KOJI€OAHUM
MOABEIIEHHOT0 K HHUTH TIpy3a OT JJUHBI HUTH.
WccnenoBanne 3aBUCUMOCTH TIepHOJa KOJIEOAHUM
MPY’KUHHOTO MasiTHUKAa OT Macchl rpy3a. [IpoBepka
HE3aBUCUMOCTH nepuo/ia KoneOaHuit rpy3a,
MOJBEIIEHHOTO K HUTH, OT MaccChl rpy3a U *KECTKOCTH
Npy>XKuHbl. M3MepeHune  ycKopeHHs  CBOOOJIHOTO

naaCHUsA

du3nueckue SABJICHUS B IpHUpPOAC: BOCIIPHUATHUEC 3BYKOB
JKUBOTHBIMH, 3CMIICTPSICCHUC, ceilicMUYecKue BOJIHBI,

IIYHaMH, 3XO0

74

[okyMeHT co3aaH B anekTpoHHow copme. Ne 40 ot 25.08.2025. UcnonHutenb: Baduna IM.K.
CTtpanuua 74 n3 92. CtpaHuua cosgaHa: 13.11.2025 07:39

g SIEKTPOHHbIIA
¥ TATAPCTAH



0.9 TexHudeckue yCTpOMCTBA: 3XOJIOT, HCIOJIb30BaHUE
YJIBTPa3ByKa B ObITY M TEXHUKE

OJIEKTPOMAT'HUTHOE ITOJIE U SJIEKTPOMAI'HUTHBIE BOJIHBI

0.1 DNEeKTPOMarHUTHOE 1oJjie. DJIeKTPOMAarHUTHbIE BOJIHBI.
' CBoiicTBa 3JIEKTPOMArHUTHBIX BOJIH
10.2 [IIkasna 371€eKTPOMAarHUTHBIX BOJIH
103 OnexkTpoMarHuTHasi npupoja cera. CKopocTh CBETa.
' BonHoBEbIe cBOliCTBa cBETa
10 [TpakTuyeckue pabOTHI:
10.4 N3ydyeHue CBOWMCTB SJEKTPOMArHUTHBIX BOJH C
MTOMOIIBI0 MOOMIIBHOTO TesiehoHa
®dwusnyeckue SBICHHUS B TPHPOJC: OHUOIIOTHYECKOE
10.5 IECUCTBUE BUJIMIMOTO, yIbTPaduoIETOBOrO u
PEHTI€HOBCKOTO M3JIyYCHHU I
10.6 Texnuueckue YCTpOWCTBA: HCIIOJIb30BaHUE
' AIIEKTPOMArHUTHBIX BOJIH JJISi COTOBOM CBSI3U
CBETOBBGIE SBJIEHUA
11.1 JlyueBast monens cBera. MicTouHMKM cBETa
11.2 [IpsamosnHENHOE pacCIPOCTPAHEHUE CBETA
13 Otpaxxenue cBera. Ilmockoe 3epkano. 3akoH
. OTpa)KE€HUS CBETA
114 [Ipenomnenue cBeta. 3aKOH NPEIIOMJIEHUS CBETA.
' [TonHOE BHYTpEHHEE OTpaKEHHUE CBETA
I1.5 JInnza. Xop y4en B JIMH3€
1 116 OnTuueckast cuctema ¢oroanmnapara, MUKPOCKONa U
' TeJIecKoIa
117 I'ma3 kak onTtudeckass cucrema. bimszopykocTts u
. JaTbHO30PKOCTh
118 Pasnosxxenue 6enoro cBera B ciekTp. OnbITel HproTOHA.
. CrnosxeHue CeKTpajJbHBIX IIBETOB. Jlucrepcus cBeTa
[TpakTiueckue paboThI:
11.9 #iHPar###lccnienoBanue 3aBUCHUMOCTH yriaa
OTpakKeHMsI CBETOBOTO JIyya OT yrJja MaJeHusl.
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Hi#HPar#Ht#l13yueHne XapakTepUCTUK H300paKEHHS
IpeaMeTa B INIOCKOM 3epKalie.
#Hi#H#Par###lccnenoBanue 3aBUCUMOCTH yria
MPEOMIICHUSI CBETOBOIO Jiy4a OT yrIjla MaJieHus Ha
TPaHUIIE «BO3AYX — CTEKIIO».
#i#Par### lonyuenue M300paKEHUH C  IOMOIIBIO
coOMparoIIel TUH3HI.
###Par###Onpenenenrne (HOKYCHOTO pPaCCTOSHHS H
ONTHYECKOUN CHITBI COOUPAIOIICH JTMH3BI.
HHHPar###ONBITEI TIO Pa3JIOKEHUI0 OEIoro CBeTa B
CIIEKTP.
HHH#Par##H##ONBITHL IO BOCIPUATHIO 1IBETA MPEAMETOB
IPH UX HAOIIOACHUH Yepe3 IBETOBBIC (DUITBTPHI
duznueckue sSBIEHUA B ipupoe: 3arMeHus: CoiHa u
11.10 JlyHbl, 11BETa TeN, ONTUYECKUE SBJICHHS B aTMochepe

(uBet HeOa, pedpakus, paayra, MUPax)

1111 TexHudeckue  yCTpOMCTBA: OYKH,  IIEPUCKOII,

' doToanmnapar, ONTUYECKHUE CBETOBO/IbI
KBAHTOBBGIE ABJIEHUA

11 Oneitel Pesepdopna u mmanerapHass MoJIenb aToMa.
. Mogens aroma bopa

129 Hcnyckanve u norionieHue cBera aToMoM. KBaHTEHI.
' JInHelyaTeie CIIEKTPBI

12.3 PannoaktuBHOCTh. Anb(a, 6eTa- 1 raMma-u3ITydeHHs

14 Crpoenue aromHoro sapa. HykinoHHas wmojenb

1 ' aTOMHOTO sapa. M3oTomnsl

125 PannoaktuBHbie npeBpamenus. [lepuon nonypacnana
. aTOMHBIX SJIEP

126 S nepuble peakunn. 3aKOHBI COXPAHEHUS 3apsI0BOTO U
. MacCOBOT'O YUCEI

DHeprusi CcBs3W aTOMHBIX saep. CBs3b MacChl U
12.7
SHEPIruu

198 Peakuuun cuHTe3a u pgenenus sauep. McroyHukum

) sHeprun CoJiHIIA U 3BE3]T
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SlnepHas osHepretuka. /[lelicTBUE paaMOAKTUBHBIX

129 M3JIy4eHHUI Ha )KUBbIE OPTraHU3MBI
[TpakTrueckue paboThI:
HaOntoieHue CHjomHBIX M JIMHEWYaThIX CIIEKTPOB
U3JIy4ECHHUS.

12.10
HccenenoBanue TPEKOB: U3MEPEHUE DHEPIUMU YaCTULIBI
110 TOpMO3HOMY IyTH (110 poTorpadusam).
W3mepenue paanoakTuBHOTo hoHa
@usnueckue sBICHUS B IIPUPOJE: ECTECTBEHHBIN
PaaOAKTUBHBIN ¢on, KOCMUYECKHE Jy4H,

12.11 PaaMOAaKTUBHOE H3JIyYECHHUE MPUPOAHBIX MUHEPAIIOB,
JIECTBUE DPAMOAKTUBHBIX M3JIYyYEHUH HAa OpPraHU3M
YeJI0BEKa

1912 Texnuueckue YCTPOMCTBA: CIIEKTPOCKOII,

' WHJUBUIyaJIbHBIA TO3UMETP, Kamepa Bunbscona
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IPOBEPSIEMBIE HA OI'D 11O ®U3UKE TPEBOBAHUS K
PE3YJbTATAM OCBOEHHUSI OCHOBHOM OBPA30OBATEJBHOM
ITPOTPAMMBI OCHOBHOTI'O OBIIIEI'O OBPA30OBAHUS

Kon
NpoBePsIeMOro
TpeOOBaHUS

IIpoBepsiemble TPeOOBAHUS K MPEAMETHBIM pe3yJibTaTaM
0a30BOr0 yPOBHSI OCBOEHHSI OCHOBHO# 00pa30oBaTe/iLHOI
NporpaMMbl OCHOBHOI0 0011ero odpasopanust Ha ocHose PI'OC

Ilonnmanue ponu (QU3MKM B  HAy4HOM KapTHHE  MUDA;
c(OPMUPOBAHHOCTh 0a30BBIX TPEJCTABICHUNA O 3aKOHOMEPHOM
CBSI3M U [TIO3HABAEMOCTH SIBJICHUH MPUPOJBI, O POJIU SKCIIEPUMEHTA B
¢usuke, o cucreMooOpasymomeid poiu (U3MKA B Pa3BUTHU
€CTECTBEHHbIX HAyK, TEXHUKM UM TEXHOJOTHi, 00 3BOIIOLMHU
(GU3NYECKUX 3HAHUN M UX POJIM B LIEJIOCTHOH €CTEeCTBEHHOHAYYHON
KapTMHE MHpa, O BKJIAJE 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 CyIIeCTBOBaHMSI MaTepuu, OO0 aTOMHO-MOJIEKYJISIPHOI
TEOPUU CTPOCHHMS BEIECTBA, O (U3UYECKOW CYIIHOCTH SBICHHUN
IIpHUPOALI (MeX&HI/ILIGCKI/IX, TCIIOBBIX, OJICKTPOMArHUTHBIX H
KBAaHTOBBIX); YMEHHE pa3iInyaTh SBJICHUS II0 OIMUCAaHHUIO UX
XapaKTCPHBIX CBOMCTB M Ha OCHOBE OIIBITOB, ACMOHCTPHUPYIOIIHUX
JaHHOE (U3UYECKOE SIBJICHHE; YMEHHE paclio3HaBaThb MPOSBICHHE

HU3YYCHHBIX (1)I/I3I/I‘I€CKI/IX SIBJICHUI B OKpYy’KaromeM MHPE, BbIACIIAA

Brnagenue ocHOBaMM MOHSATUWHOIO armapara U CHUMBOJIUYECKOTO
si3pIKa (PM3UKU U MCIOJIB30BAHKUE UX JUJIS pelIeHHus y4eOHBIX 3a7ad;
yMEHUE XapaKTepH30BaTh CBOWCTBA TeJ, (DU3UYECKUE SBICHHUS M

IPpOLECChI, UCITIOJIB3Y CI)YHI[aMeHTaJIBHBIe " OMIINPUYICCKHUEC 3aKOHBI

YMeHHue OIMCHIBATh HN3YUCHHBIC CBOMCTBAa Tel H (I)I/I3I/I‘-ICCKI/IC

Brnanenne ocHOBaMM METOJOB HAYYHOTO TIO3HAHUS C YYETOM

2
WX CYIIECTBEHHbIE CBOMCTBA (MPU3HAKH)
3
4
SIBJICHUSI, UCTIONB3YS (PU3NYECKUE BETUUUHBI
5

co0uTroIeHHsI TTpaBuiI 0€30MaCHOrO TPyAa: HabI0AeHNnEe (PU3NUECKUX

SIBJICHUU:
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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 TPSAMBIX M KOCBEHHBIX M3MEpeHHH (Qu3HUecKux
BEJIIMYUH: yMEHHUE IUIAHUPOBATH H3MEPEHUS, CaMOCTOSATEIbHO
coOupaTh AKCIEPUMEHTAIbHYI0 YCTAaHOBKY II0 MHCTPYKIHH,
BBIYUCIIATh 3HAYECHHUE BEJIIMYMHBI M AHAJIU3UPOBATH I10JYyYEHHBIE
pe3ysnbTaTtbl ¢ y4€TOM 3aJaHHOM IOTPEIIHOCTH Pe3yJIbTaTOB
U3MEPECHU;

IIPOBEJICHUE HECJIOXKHBIX OKCIIEPUMEHTAIBHBIX MCCIEIOBaHUM;
CaMOCTOSITEIbHO COOMpaTh 3KCIEPUMEHTAIbHYIO YCTaHOBKY U
IIPOBOAUTH  HCCIENOBAaHUE IO  MHCTPYKUUH, IPEACTABIATH
MOJTyYSHHBIE 3aBUCUMOCTH (D)M3WYECKUX BEIIMYMH B BUJE TAOIUI] U
rpaduKOB, YYUTBHIBaTh IOTPEIIHOCTH, [JeJlaTh BBIBOJABI IO

pe3ysbTaTtaM UCCIIEIOBAHUS

[lonnManue  XapakTepHBIX CBOWCTB  (DU3MYECKHX  MOJENeH
(MaTepuanbHas TOuka, abCOIIOTHO TBEPOE TEJIO0, MOJEIIU CTPOCHUS
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 CTpPOUTH OOBACHEHHE C ONOpOH Ha H3y4YEeHHbIE CBOMICTBa
¢bu3nuecKkux SBICHUH, (U3MUECKHE 3aKOHBI, 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,
HEOOXOAUMBIE TSI €€ PeIIeHHUs, UCTIOJIB30BATh CIPABOYHBIC JJaHHEIE,
MPOBOJIUTHh PACUYEThl U OIIEHUBATH PEANTMCTHYHOCTH MOJIYYEHHOTO
3HaueHUus (PU3NUECKON BETUNYUHbBI; YMEHHE ONIPEAEIATh Ppa3MEPHOCTh

(bHSH‘-ICCKOﬁ BCJIIMYHHEI, HOJ'Iy‘-ICHHOﬁ IIpH pCHICHUU 3a1a9U
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10

11

YMeHHne XapakTepus3oBaThb MPUHLHUIBI JEHCTBUS TEXHHUYECKUX
YCTPOMCTB, B TOM 4YHCIIE€ OBITOBBIX MPUOOPOB, U MPOMBIIIIEHHBIX
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
yCTPOWCTBaMHU, COXpPAHEHHUS 370POBbsI M COOJIONEHHUS HOPM
HKOJIOTUYECKOTO TMOBEJIEHHUsI B OKpY’)KaIoUIe cpezae; MOHUMaHHE
HEOOXOAMMOCTH NPUMEHEHHS TOCTIDKCHHH (DU3MKM M TEXHOJOTUH

IJId paliMOHAJIBHOTO IMPUPOAO0IIOJIBb30BaAHUSA

OmnpIT momcka, MpeoOpa3oBaHMsl W TPEICTABICHUS HHGOpMAINN
(U3MYECKOr0 CO/EpKaHUs C HCIOJIb30BaHUEM HH(POPMALMOHHO-
KOMMYHHUKATUBHBIX TEXHOJIOIHil; yMEHHE OLIEHUBATh I0CTOBEPHOCTh
MOJy4YeHHON HMH(pOpPMAallMM Ha OCHOBE HMEIOIIMXCS 3HAHUA H
JIOTIOJIHUTEIbHBIX ~ MCTOYHUKOB; YMEHHE HCIOJb30BaTh  IpPHU
BBINOJIHEHUH Y4EOHBIX 3aJJaHUN HAy4YHO-TOMYJISIPHYIO JUTEPATypy
(U3NYIECKOTO CONIEPKAHMS, CIIPABOYHBIE MaTePHAIIbl, PECYPCHI CETH
WntepHer; BnageHue 0a30BbIMH HaBBIKAMU  NpeoOpazoBaHMs
nH(poOpMalUd M3 OJHOW 3HAKOBOM CHUCTEMBI B JIPYIyl0; YMEHHUE
co3/1aBaThb COOCTBEHHbIE NMHCbMEHHBIE U YCTHBIE COOOIICHHS Ha

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

11O ®U3UKE
Kon IIpoBepsieMblii 3JIEMEHT COIePKAHUS
1 MEXAHUWUYECKUE SBJIEHUA

{1 Mexannueckoe JBHKeHUEe. MarepuanpHas Touka. Cucrema orcyéra.
OTHOCHUTENBHOCTD IBUKEHUS

PaBHOMepHOE 1 HepaBHOMEepHOE BMkKeHHEe. CpeaHss ckopocTb. Popmyna ass

1.2 BBIUMCIICHUS CpeTHEH cKopocTu: v = S/t

PaBHOMCpHOC HpﬂMOHHHCﬁHO@ JBHXXCHHUC. 3aBHCUMOCTD KOOpAMWHATLI TCJIa OT

BPEMEHH B CIIy4ae paBHOMEPHOTO IPSIMOJIMHEWNHOIO JIBUKECHHUS:

13 (1) =x,+vt
Fpa(l)I/IKI/I 3aBUCUMOCTH OT BPCMCHH IJIsA IIPOCKIHHU CKOPOCTH, IIPOCKIUH
IepeMEeNIeHUs, IyTH, KOOPAMHATBI IIPM PABHOMEPHOM IPSMOJIMHEHHOM
ABHNKCHUHN
3aBHUCHUMOCTH KOOpAUHAThl TEJIa OT BPEMCHU B CJIIy4a€ PABHOYCKOPCHHOI'O
prIMOJII/IHef/'IHOI“O JBUXXCHUSA:
=
SO =V * 1+ e v >
2
q)OpMYJ'ILI AJIL TpOCKOUU TEPEMCHICHUS, IMMPOCKIUNU CKOPOCTU W IPOCKINU
YCKOpEHUS IIPH PABHOYCKOPEHHOM IPSIMOJIMHEWHOM JIBUKEHUU:
2
1.4 s.(D=uvy,-t+a, % ,
U.\'('f) =Upy T4, L,
a, (1) =canst,
szz - le: =la.s,
rpa(bI/IKI/I 3aBUCUMOCTH OT BPEMCHU JIsI TPOCKIHU YCKOPCHUSA, NPOCKIHUUN
CKOpPOCTH, MPOEKINHU IEPEMEIIECHUS, KOOPAWHATHI IIPU PaBHOYCKOPEHHOM
HpHMOHHHCﬁHOM JABUXXCHHNU
CBO6OI[HOC naacHuc. (I)OpMyJ'IBI, OIIMCBIBAIOIIMUEC CBO60,Z[HOG naacHuc Tcia 1mo
1.5 BEpTUKATIN (JIBI/I)I(@HI/IG TCJIa BHU3 HJIM BBEPX OTHOCHUTCIBHO ITOBEPXHOCTH
3emin). ['paduku 3aBUCUMOCTH OT BpEMEHM JJIsl MPOEKIUH YCKOPEHUS,
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[okyMeHT co3aaH B anekTpoHHow copme. Ne 40 ot 25.08.2025. UcnonHutenb: Baduna IM.K. B ANEKTPOHHbIA

CrpaHunua 81 3 92. CTpanuua cosaaxa: 13.11.2025 07:39 =¥ TATAPCTAH



MPOEKIIUH CKOPOCTH M KOOPIMHATHI IMpPH CBOOOJHOM TMAACHUM Tela I10

BEPTHUKAIH
CKopocTh paBHOMEPHOTO [BWKEHHS Tella MO OKpyKHocTU. Hampapnenue
CKOpPOCTH.

dopmyna A BBIUUCICHHUS] CKOPOCTU Yepe3 PaiuyC OKPYKHOCTH U MEPHO

oOpareHus:
U= MR
T
LlenTpocTpeMuTenbHOE yCKOpeHHe. HampaBieHue IEHTPOCTPEMHUTEIHHOTO
1.6 ycKkopeHusi. @opmyJia sl BBIYUCICHHUS YCKOPEHUS:
2
a. = L
i R

d)opMyna, CBA3bIBAOIIAA IEPUOA U HACTOTY O6paH_[eHI/I$IZ

Macca. IInoTHOCTB BellleCTBA. CDOpMy.TIa JJI BBIYUMCIICHUSA ITIJNIOTHOCTH !

_m

1.7 P=7
1.8 Cuna — BekTtopHas pusnueckas BenuurHa. CloxxeHue cui
1.9 SBnenue unepuuu. Ilepsslii 3akoH HeroToHa

Bropoii 3akoH HeroToHa:

F=m-a
1.10
COHaHpaBHeHHOCTB BCKTOpaA YCKOPCHUS TEJIa U BCKTOPa CUJIbI, HeﬁCTBYIOIHeﬁ
Ha TCJI0
B3anmopeiicteue ten. Tperuit 3akoH Herorona:
1.11 F. 21 = _‘F.I.—2~2
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TpeHHe IMMOKOA U TPCHUEC CKOJILIXKCHUS. CDopMyna JJI1 BBIYUCIICHUA MOYJIA CUJIbL

TPCHUA CKOJIBXXCHUA:

1.12 Fo=p-N

Hedbopmanus Tema. Yopyrue u Heynpyrue aedopmainuu. 3aKoH YIPYrou

nedpopmaruu (3axoH ['yka):

1.13 F=k-Al

BCGMI/IpHOC TATOTCHHUC. 3aKOH BCEMHUPHOI'O TATOTCHUA:
m, -,
F=Gg.—L1 2
R
Cuna TsoKecTH. Y CKOpeHHEe CBOOOIHOTO TaICHHS.
1.14

dopMyna A BBIUKACICHUS CHIIbI TSKECTH BOJIU3M MOBEpXHOCTH 3emun: F =
mg.
JBwxenue mnanet Bokpyr Comnnna. [lepBas kocMuyeckasi CKOpOCTb.

HesecomocTs u neperpy3ku
Nmmynbe Tena — BekTopHas puznyecKkas BeIMYUHA.
1.15 p=mo
Nmnynse cucremsl Ten. M3menenne umiyinbca. MMiynbe cusbl
3aKOH COXpaHEHUs UMITYJIbCa JJI1 3aMKHYTON CUCTEMBI TEII:
1.16 P=myU; +iny U, =const
PeaxkTnBHOE ABMKEHIE

Mexanunueckas padota. @opmysia s BBIYUCICHUS PaOOThI CHIIBI:

A=Fscosc

Mexannyeckast MOIITHOCTD:

1.17
A
N=2
I
118 Kunetnueckas u NMOTCHIHAJIbHAA SHEPIHUs. CDopMyna JJ1s1 BBIYUCIICHUA
KHUHETUYECKOU OHCPTHHU:
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HIUE
By

Teopema 0 kuHeTHUeCKOU dHeprun. Popmyra 1 BEIYUCICHUS

IIOTEHLIMAJIbHOW YHEPIUH TeNa, OIAHATOTO

HaJ 3eMIIEH:

E,= mgh

Mexanudeckas SHEpIUs:

E=E;+E,

1.19 .
3aKOH COXpaHEHMsI MEXaHMYECKOM 3Heprun. Popmyna s 3aKoHa

COXpPAHEHUS MEXAHUYECKOW SHEPTUH B OTCYTCTBUE CHJI TpEHHUS: £ = const.
[IpeBpaiiieHue MEXaHUYECKOW SHEPTUHU MPU HATUYMUU CUIIbI TPEHUSL.
[IpocThie MexaHU3MBI. «30JI0TOE MPABUIIOY» MEXAHHUKHU.

Prruar. MomenT cuibl: M - Fl.

VYcnoBue paBHOBECHS pblyara:
M +M,+..=0

[ToaBuxHBIN 1 HeMOABWKHBIN O0510Kku. KITJI mpocThIX MEXaHU3MOB,

1.20

n= Anonesman

A‘S&TIZE':IH

JlaBiieHue TBEpAOTO TENA.

@opMya 71 BBIYMCIICHHS IABJICHHS TBEPIOIO Tena:

p= F
5
191 HaBnenue raza. ATMocepHoe JaBieHuUE.
I'mapocTaTnyeckoe 1aBlieHUE BHYTPH KUIKOCTH.

d)opMyna JJI BBIYMCIICHUA JAaBJICHUSA BHYTPHU XKUIAKOCTH!

p=pgh+p_,

1.22 3axoH [lackans. I'mapaBnudeckuii npecc

123 3akoH Apxumena. Popmyna Uil ONPENENICHUS BBITAJIKUBAIOLIEH CHIIBL,
JEUCTBYIOILIEH Ha TEJO, NOTPYKEHHOE B KUIAKOCTh WM ra3:
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F A T pgv
VCJIOBI/Ie IIJIaBAaHUA TCJ1A. HHaBaHI/Ie Cya0B U BO3HyXOHHaBaHI/Ie

Mexannueckue KkojeOaHus. AMIUIMTYJa, NEPUOJ M YacToTa KOJIeOaHUH.

dopmyia, CBSI3bIBAIONIAS YACTOTY U MEPHO KOJICOAHUIA:

1.24
1
V==
T
{25 MareMartnueckuii UM IpYyKUHHBIA MasTHUKH. [IpeBpaiieHue sHepruu Ipu
K0J1€0aTeIbHOM ABMKEHUHU
1.26 3aryxatomue kojiebanus. BeinyxneHHble kKonebanus. Pezonanc
Mexanundeckue BOJIHBL. [IpoobHbBIE U TTONIEpEeYHbIE BOJIHBI. J[JInHA BOJHBI U
CKOPOCTh PacCIpOCTPAHEHUS BOJHBI:
1.27
Lh=v-T
198 3Byk. ['poMKOCTh 1 BbICOTa 3BYKa. OTpakeHHE 3BYKOBOW BOJIHBI Ha I'PAaHULIE

ABYX CpCI. I/IH(bpaBBYK " YJIBTPAa3BYK

IIpaxmuueckue pabomul

W3mepenue cpeiHeill MIOTHOCTH BELIECTBA; apXMMEIOBOM CHIIBL; KECTKOCTHU
MPY>KUHBL, KOA(PHUIMEHTa TPEHHUS CKOJIBXKECHUS; PaOOTHI CHIIBI TPEHUS, CHUIIBI
YOPYTOCTH; CPEAHEH CKOPOCTU ABMKEHHsI OpycKa M0 HaKJIOHHOM IIOCKOCTH;
YCKOpeHUsi Opycka TpH JABWUKEHUU IO HAKJIOHHOM TIIJIOCKOCTH;, YacTOTHI U
nepuosia KojeOaHMM MaTeMaTHYeCKOro MasTHHMKA,; 4YacTOThl W TepHoia
KOJIeOaHUH MPYKUHHOTO MasiTHUKA; MOMEHTA CUJIBI, IEHCTBYIOIIETO HA PhIUar;
palboThl CHIIBI YNPYTOCTH HpPU MOABEME Ipy3a C MOMOILBIO HEMOJABHKHOIO
0J10Ka; pabOThI CUJIbI YIPYTOCTH NP MOJbEME I'Py3a C IOMOILBIO MTOABHKHOTO

1.29 610Ka.

HccnenoBanue 3aBUCHUMOCTH apXHMMEJOBOM CHJIBI OT 00BbEMa MOTpYXEHHOU
YacTH TeJla U OT INIOTHOCTH KUAKOCTH; HE3aBUCUMOCTH BBITAJIKUBAIOIIEH CHUIIBI
OT MAcCChI TC€Jia; CUJIbI TPCHUA CKOJIBXCHUA OT CUJIbI HOPMAJIBLHOI'O AABJICHUA U
OT pOJia TOBEPXHOCTH; CUJIbI YIIPYTOCTH, BO3SHUKAIOILIEH B IPY)KUHE, OT CTENIEHU
nedopmaluu MpyKUHBL; YCKOPEHUs OpycKa OT yrila HaKJIOHA HaIpaBIISIONICH;
nepuo/ia (4acToThl) KOJeOaHNH HUTSHOTO MAasgTHUKA OT JUIMHBI HUTH; TIeprHoJa
KoJe0aHui MPYKUHHOTO MasgTHHUKA OT MAaccChl rpy3a M >KECTKOCTH MPYKHUHBI;
UCCIIeIOBAaHHE HE3aBUCUMOCTH TepHojJa KojJeOaHUl HUTSHOTO MasiTHHKAa OT

Macchl Tpy3a. [IpoBepka ycioBus paBHOBECHSI pblvara
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Dusuyeckue A6NeHUs 6 Npupooe: TPUMEPBl IBUKEHHUS C Pa3IMYHBIMU
CKOPOCTSIMH B )KHBOW U HEXHUBOU MPUPOJE, NEHCTBUE CUIIBI TPEHUS B IPUPOIE

U TCXHUKC, IPUIMBbBI U OTJIUBLI, ABUKXCHHUC IIJIAHCT ConHeuHoOM CHUCTCMBI,

130 pPEaKTUBHOE JBUKCHHE KUBBIX OPraHU3MOB, PbIYard B TEJIE YEJIOBEKA, BIMSHUE
aTMOC(EepHOrO JaBJICHUS] HA XMUBOW OpPraHU3M, IUIaBaHHE PBIO, BOCTIPUSTHE
3BYKOB KUBOTHBIMH, 3€MJIETPSICCHUE, CEHCMUYECKHE BOJIHBI, LIyHAMH, 3XO
Texnuueckue ycmpoucmea: CIUAOMETD, NATYUKU IOJOKEHUS, PACCTOSHUA U
YCKOpEHUs, AVUHAMOMETp, IOAIUMIHUKH, DPAKEThI, pblYar, MOJABUXKHBIA U

131 HEMOJB)KHBIA OJOKH, HAKJIOHHAsI IUIOCKOCTh, IPOCThIE MEXaHU3MbI B OBITY,

' cooOmrarnmecs cocypl, yCTPOHCTBO BOJOMPOBOAA, THIPABINYECKUN Tpecc,
MaHoOMeTp, OapoMeTp, BBICOTOMEp, IOPIIHEBOM HAcoc, apeoMeTp, 3XOJOT,
HCII0JIb30BaHUE YJIbTPa3BYyKa B ObITY U TEXHUKE

2 TEIUIOBBIE ABJIEHUA
OCHOBHbBIE MOJIOXKEHUSI MOJIEKYJIIPHO-KMHETUYECKOM TEOpUU  CTPOEHUs

2.1 BellecTBa. Mojenu TBEPAOTo, )KUIAKOTO U ra3000pa3HOro COCTOSIHUIN BELIECTBA.
Kpucrannmmueckue u amopgHbIe TETIa

25 JiBumkeHue uyacTul BeniecTBa. CBsA3b CKOPOCTH JABM)KEHHS YacTUL C

' Temneparypoii. bBpoyHoBckoe nBuxenue, mupQysus

23 CMaunBaHUE U KalWUISIPHbIE SBJICHUS

24 TemoBoe paciiupeHue u cxxarue

2.5 TeroBoe paBHOBECHE

Y Buytpennsas sHeprus. Pabora u Ttemonepenaya kKak crocoObl M3MEHEHUs

. BHYTpPEHHEH SHEPTUH

2.7 Bunel Temonepenayn: TENIONPOBOJHOCTD, KOHBEKLUS, U3TYyUEHHUE
Harpeanne wu oxnaxzaenue ten. KonuuecTBo TemnoTsl. Y enbHas
TEILNIOEMKOCTb:

2.8

O=an(t,—1)
3aKOH COXpaHEHMs PHEPIHMH B TEIUIOBBIX MPOLECCAX. YpPaBHEHUE TEIJIOBOIO
OanaHca:
2.9
Q+0, +..=0
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2.10

2.11

2.12

2.13

2.14

2.15

2.16

2.17

3.1
3.2
33

Ucnapenune m konaeHcauus. M3MeHeHHe BHYTpPEHHEW SHEPrUU B IPOLECCE
WCIapeHuss M KOHJeHcauuu. KumeHue KuakocTu. YenpHas TemioTa

napoobOpazoBauus: L = O/m

Bnaxxnocts BO3ayXa

[InaBnenve wu kpucramuMzauus. V3MeHeHHe BHYTpPEHHEW OJHEpPruu Ipu

IUTIAaBJICHUU U KpUCTAJIJIM3allhU. yIIeHBHaSI TCIIJIOTA I1JIaBJICHUA !

BHYTpeHHHH OHCPIrusA CropaHusa TOIIJIMBA. YiaenbHass TemiaoTa Cr OpaHHuA

ToruBa: ¢ = Q/m

[Ipunuuns! padots! Temnosbix aurateneil. KIT/[ rerninosoro asurarens

IIpaxmuueckue pabomul

W3mepenue yaenpHON TEMIOEMKOCTH METAIUIMYECKOrO HWIMH]PA; KOJIUYECTBA
TEIUIOThI, IOJIy4EHHOTO BOJIOM KOMHATHOM TemIepaTypbl (DUKCHPOBAHHON
Maccpl, B KOTOpPYHO OIIyIIEH HarpeTslii LWIMHAP; KOJUYECTBA TEIUIOTHI,
OTJIaHHOI'O0 HArpeThIM LWIMHAPOM, IIOCIIE OIYCKAaHHs €ro B BOAY KOMHATHOU
TEMIIEPATypbl; OTHOCHUTEIBHON BJIAKHOCTU BO31yXa; YACIbHOW TEIIOTHI
IJIaBiaeHus Jpja. lccnenoBaHWe W3MEHEHMsS TeMIEpaTrypbl BOJBI  IIPU
Pa3NUYHBIX YCIOBMSX; SBJIECHUS TEMJI00OMEHa NMpH CMENIMBAHUU XOJOAHOW U

ropstueit BOJbI; Mporiecca NCIapeHust

Dusuueckue A61eHUS 8 npupode.‘ MOBEPXHOCTHOC HATAKCHHUE U KAIMUIIJIAPHBIC
SABJICHUS B IPUPOAC, KPUCTAJIIBI B IIPUPOJAC, U3JTYUCHHUC COJ'IHI_[a, 3aMCP3aHUC

BOJI0OEMOB, MOPCKHE OpH3bl; 00pa3oBaHKe POCHI, TyMaHa, MHEs, CHeTa

Texnuueckue  ycmpoucmea:  KallWUISAPbl, TNPUMEPbl  HUCHOJIb30BAHUS
KPUCTAJIJIOB, )KUJIKOCTHBIN TEPMOMETD, TaTYMK TEMIIEPATYPbI, TEPMOC, CUCTEMA
OTOIJICHUs JOMOB, TUTPOMETPBI, ICUXPOMETp, MapoBas TypOMHa, JBUTATENb

BHYTPEHHET0 CTOpaHUs
OJIEKTPOMATHUTHBLIE ABJIEHUA
DnekTpusanus Teil. J[Ba Buaa 3JIeKTpUUYECKUX 3apsI0B
B3anmopenicTBre 3apskeHHBIX Tell. 3akoH KynoHa

3aKOH COXpaHEHHs 3JIEKTPUIECKOTO 3apsijia
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14 Onextpuueckoe mnoine. Hanpsx€HHocTh anexkTpudeckoro mnouns. [IpuHiun
CYIEPIIO3ULIMH IEKTPUUYECKHUX T0JIeH (Ha KaYeCTBEHHOM YPOBHE)

35 Hocurenu »snextpuyeckux 3apsaoB. JleiicTBue »3JeKTpUYecKOro Mmouis Ha
aneKkTpuyeckue 3apsiibl. [[pOBOJHUKY U TUAIEKTPUKU

[TocTostHHBIN AneKTpUUeCcKui TOK. JlecTBUs aneKkTpruieckoro Toka. Cusa Toka.
Hanpsoxenue.
3.6 I=q/t, U=A4/4

DIIEKTPUYECKOE COMPOTUBIICHHE. Y ICIIBHOE dJIEKTPUIECKOE CONPOTHBIICHHUE:
3.7 R =pl/S

3akon OMa s yyacTka anekrpudeckoid uenu: / = U/R

3.8

[TocnenoBarenbHOE COEIMHEHNE IIPOBOIHUKOB:

L =1, U=U+U,: R=R,+R,
1 1 1 2
3.9 [TapannensHOE cOeMHEHUE TPOBOJHUKOB PABHOIO COITPOTUBIICHUS:
U=U;I=1+1; Rzﬁ.
2 2 B

CMmeniaHHblE COEJUHEHUS IPOBOIHUKOB
3.10 Pabota u momHOCTh 35ekTpuueckoro Toka. 4 = Ult, P = Ul

3akon Jxxoyns — Jlenmna:
3.11 O=I"-R-t
310 OneiT Opcrena. MarHuTHOE MOJ€ NMPSMOTO NPOBOJHUKA C TOKOM. JIlnHumn

MarHuTHOM UHAYKIUU
. MarsnutHoe I0J€ IIOCTOSSHHOIO Mar"ura. B3anMOnencTBHE ITOCTOSHHBIX

MarHuTOB
3.14 JleficTBrEe MarHUTHOTO ITOJIS HA POBOJHUK C TOKOM
3.15 Omnebrtel @apanes. SABnenne aneKTpoMaraiuTHOM uHAyKuuu. [IpaBumno Jlenna
3.16 Ilpakmuueckue pabomol
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W3mepenue  3IEKTPUUYECKOTO  CONPOTHUBIIEHHS  PE3MCTOPA;  MOLIHOCTU
JIEKTPUUECKOTO TOKA; pabOThI 3JIEKTPUUECKOr0 TOKa.

HccnenoBanue 3aBUCMMOCTH CHJIbI TOKA, BO3HUKAIOIIEIO B IPOBOJHHUKE
(pe3ucTopsl, JaMIo4Ka), OT HallPsKEHHsI Ha KOHIaX IPOBOJIHUKA; 3aBUCUMOCTH
COIIPOTHUBIIEHUS OT JJIMHBI IPOBOIHUKA, IUIOIIA/IU €T0 [TONEPEYHOI0 CEUEHUS U
YA€IbHOTO COIPOTUBIICHHUS.

IIpoBepka nmpaBuiia 11 3IEKTPUUECKOT0 HANPSKEHUS IPU NIOCIEA0BATEIbHOM
COEJIMHEHUH IPOBOAHUKOB; MpaBUiIa I CHJIbl JIEKTPHUECKOro TOKa IpH

IapajuIeIbHOM COEIMHEHUHU IIPOBOJHUKOB (PE3UCTOPHI U JIAMIIOUKA)

Qusuueckue sA6leHUs 8 npupoode: SIEKTPUUYECKHE SBICHHS B armocdepe,
3.17 AJIEKTPUYECTBO KUBBIX OPTaHU3MOB, MATHUTHOE TI0JI€ 3eMJTH, Ipeii( MOFOCOB,

POJIb MAaruuTHOI'O IMOJIA AJId JKU3HU Ha BCMHG, MOJIIPHOC CUAHUC

Texnuueckue ycmpoiicmea: 3IEKTPOCKOI, aMIIEPMETp, BOJIBTMETP, PEOCTart,
CUETYMK  DJIEKTPHYECKOH OSHEPruu, dJIEKTPOOCBETUTEIbHBIE MPUOOPHI,
3.18 HarpeBaTelbHbIE ANIEKTPONPUOOpPHI (mpumepsr), AIIEKTPUYECKUE
NPEAOXPAHUTEIH, DIICKTPOMArHUT, JJIEKTPOJBUTATEIb ITOCTOSIHHOTO TOKa,

TEHEPaTOp MOCTOSHHOIO TOKA

3.19 DnexTpoMarHuTHbIE BOJIHBI. [1Ikana 3eKTpOMarHUTHBIX BOJIH

3.20 JlyueBast mogensb cBeta. [IpsimoninHeliHOE pacipocTpaHEeHUE CBETa

3.21 3akoH oTpaxeHus ceera. [lnockoe 3epkano

3.22 IIpenomiienne cBeTa. 3aKOH MPENOMIICHHSI CBETA

3.23 Jucniepcus ceera

304 JIunza. Xon nydeid B nuH3e. POKyCcHOE paccTosiHuE IUH3bL. OnTHueckas cuia

' nun3el: D = 1/F

3.25 I'na3 kak ontuyeckas cucreMa. Onruyeckue npudopsl
Ipaxmuueckue pabomol
##HPar#H#l13Mepenne onTUYECKON CHIIbI coOMparomiel JUH3bI; (OKYCHOTO
paccTosiHUsL coOuparoliei JIMH3bI (10 CBOMCTBY paBEHCTBA pa3MepOB MpeaMeETa
1 U300pakeHusl, KOria IpeIMeT pacioiio’KeH B ABOMHOM (OKyce), MoKa3aTesns

3.26 MPEJIOMJIEHUS CTEKJIA.
###Par###lIccnenoBanue cBOMCTBAa M300paKEHUS, TTOJIYYCHHOTO C TIOMOIIBIO
cobuparomiei JMH3bI; U3MEHEHUsI (DOKYCHOTO PACCTOSHHS JIBYX CIIOKEHHBIX
JIMH3; 3aBUCUMOCTH yTJja MpPeIOMJICHHs] CBETOBOI'O Jy4a OT yrja HajJeHus Ha
I'PaHULE «BO3yX — CTEKIIO»
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Qusuueckue sgnenus 6 npupode: 3atmenus Connna u JlyHbl, 1Beta Teul,

327 ONTHYECKHUE ABJICHUS B aTMocdepe (1iBeT Heba, pedpakius, pamgyra, MUPax)
308 Texuuueckue ycmpoticmeéa: OYKH, IepHUCKol, ¢doToanmapar, ONTHYECKHE
' CBETOBOJIBI
4 KBAHTOBBIE ABJIEHUA
41 PamnoaktuBHOCTE. AJba-, OeTa-, raMMma-usnydeHus. Peakuuu anbda-u Oeta-
' pacmana
42 Omnwitel Pesepdopna mo paccesnuro anba-yactuu. [lnanerapuas mopaens
' aToma
4.3 CocrtaB aToMHOTO0 siApa. M30TombI
4.4 [lepuon monypacmnaaa aTOMHBIX si7ep
4.5 SnepHbie peakiyy. 3aKOHBI COXPAHEHUS 3apsSA0BOTO M MACCOBOTO UUCEI
Qu3zuyeckue sA6NeHUs 8 npupode. €CTECTBEHHBIN paauoaKTUBHBIA (OH,
4.6 KOCMHUYECKHE JIy4d, PAJUOAKTUBHOC W3IYUCHHE MPUPOIHBIX MHHEPAIOB,
JeiCTBHE PaJIMOAKTUBHBIX U3ITyUYEeHUI Ha OPraHU3M YeJIOBeKa
47 Texuuueckue ycmpoticmaa: CieKTPOCKOI, UHIUBUAYATbHBIN JO3UMETP, KaMepa
' Buiibcona, simepHas SHEpreTHKa
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YYEBHO-METO/INYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VI YYEHUKA

» ®usuka, 7 xkimacce/ Iepemmkua A.B., OOmIecTBO ¢ OrpaHMYCHHON OTBETCTBEHHOCTHIO «/IPODAY;
AxmmmonepHoe o6mecTBo «M3naTenbetBo «lIpocBenenuey

» ®usuka, 8 xkimacce/ Ilepemmkua A.B., OOmIECTBO ¢ OrpaHMYCHHON OTBETCTBEHHOCTHIO «JIPODAX;
AxmmmonepHoe o61mecTBo «M3maTenbeTBo «lIpocBenenuey

» dmsuka, 9 xkmacc/ [lepemmkua A.B., ['yrauk E.M., O61mecTBO ¢ orpaHMYeHHON OTBETCTBEHHOCTHIO
«/IPODA»; Akmmmoneproe oomecTBo «M3naTenbetBo «lIpocBenienuey
METOINYECKHUE MATEPUAJIBI 1JIS1 YYUTEJIA

1. Mapon A.E. ®usuka. 9 xiacc: yaeoHo-metoamdeckoe mocodue / A.E. Mapon, E.A. MapoH. — 6-¢
u3M., crepeoturr. — M.: [Ipoda, 2018. — 127, (1) c.: un. ISBN 978-5-358-04132-5

2.Mapon A.E. COopHHK Ka4eCTBEHHBIX 33134 10 (pr3uke: 11 7-9 k1. 001eodpa3oBar. yupexaeHui
/ A.E. Mapon, E.A. Mapon. _ M.: Ilpocsemenue, 2020. — 239 c.: mr. — ISBN 5-09-014814-7
3.0pnoB B.A. Temarudeckue Tectsl o (pusuke, 7-8 ximaccel. — M.: BepoymM, 2020. — 144 c. ISBN
5-8391-0023-4

4. OpnoB B.A. Tematuueckue Tectsl o ¢usnke, 9 kmacc. — M.: Bepoym-M, 2019. — 142 c. ISBN 5-
8391-0024-2

5.Kupux JI.A. ®uzuka 8. PazHOypOBHEBBIE CaMOCTOSITEIbHBIE M KOHTPOJbHbIE paboThl. — M.:
Hnekca, 2018, - 128 c.: mi. ISBN 5-89237-077-1

6. Kupuk JI.LA. ®usnka-8. PazHOypOBHEBBIE CAMOCTOSTENbHBIE U KOHTPOJbHBIE paboThl. — M.:

Hnekca, 2018, - 160 c.: uin. ISBN 5-89237-075-5
MU PPOBBIE OGPA3OBATEJIBHBIE PECYPCBI 1 PECYPCBI CETH

HUHTEPHET

1. http://experiment.edu.ru

2. http://school-collection.edu.ru

3. http://fcior.edu.ru

4. http://www.fizika.ru

5.http://college.ru/fizi
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