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NOSACHUTEJIBHASA 3AIIMCKA

PaGouas nmporpamma 1o yueOHoMy npeamery «Pu3nka» Ha ypoBHE OCHOBHOTO O0IIEro 00pa3oBaHMS
cocTaBJieHa Ha OCHOBE:

. ®denepanpHoro 3akoHa «O06 obpazoBanuu B Poccuiickoit deneparum» ot 29.12.2012 No273-D3

. ®enepanbHoro 3akoHa oT 24 ceHTsaops 2022 r. Ne 371-®3 «O BHeceHMH HW3MCHECHHH B
®denepanbubiii 3akoH «O0 obpazoBanuu B Poccuiickoit denepanun» u ctatbu 1 denepaabHOTO
3akoHa «O0 o0s3arenbHBIX TpeboBaHusaX B Poccuiickoit denepanuny;

. [Tpukaza MunucrepctBa npocsemenust Poccuiickoit @eneparmu ot 31.05.2021 Ne287 «O6
yTBepkAeHUH (eAepanibHOr0 TOCYAapCTBEHHOr0 00pa3oBaTeNbHOTO CTaHAapTa OCHOBHOTO
obrrero oopazoBanus» (3aperucrpuponan 05.07.2021 Ne 64101)

. ITpuxaza MunuctepctBa npocenieHust Poccuiickoir @enepanun Ne 568 ot 18.07.2022 «O
BHECCHHU HM3MEHEHMH B (pefepaibHBIl TOCYAapCTBEHHBIH 00pa3oBaTeNbHBIN CTaHAAPT OCHOBHOTO
obmrero oopazoBanusi» (3apeructpupoBan 17.08.2022 Ne 69675);

. [Tpuxa3a MunuctepctBa npocsemienus Poccuiickoit ®enepaunu ot 18.05.2023 Ne 370 «O6
yTBepKIeHNH (penepanbHOl 00pa30BaTesibHOM MPOrpaMM bl OCHOBHOTO —OOIEro oOpa3oBaHU»
(3aperucrpuposan 12.07.2023);

. Paboueii mporpammel Bociutanuss MOBYCOIL c.Jlenuno.;

. TpeboBanmii Kk pe3ynbTaTaM OCBOCHHS OCHOBHOM 00pa3oBaTelbHOI MpOrpaMMbl OCHOBHOTO OOIIETO
obpazoBanus, npenacrasieHHbx B PI'OC O0O0;

. [Tpukaza Munnpocsemenus ot 22.03.21 Ne 115«00 yrBepxkaenun [lopsiaka opranmzanuu u
OCYIIECTBIIECHUs 00pa3OBaTEeNbHOM JACATEIBHOCTA 1O OCHOBHBIM  00II€00pa30BaTeIbHBIM
nporpaMMaM  00pa3oBaTeNbHBIM — MPOrpaMMaM  HAdyajJbHOTO OOIIEr0, OCHOBHOTO OOINEro u
CpeaHero o0Iero oopa3oBaHUs;

. CII 2 4.3648-20 «Canurtap HO-3MHUIEMHOIOTHYECKUE TPeOOBaHHUS K OpraHU3alUsSM BOCIUTAHUS U
00y4eHHs, OTABIXa M O3/IOPOBJICHUS NETEH M MOJIOJCKH», YTBEPKICHHBIX IOCTAHOBICHUEM
rJaBHOTO caHuTapHoro Bpada ot 28.09.2020 Ne28;

. CanlluH 1.2.3685-21«I urnennueckue HOpMaTUBHI U TpeOOBaHUS K oOecriedeHnI0 0€30TaCHOCTH |
(umu) Oe3BpeAHOCTH Uil 4YesloBeKa (AaKTOpOB  Cpelabl OOUTaHMSA»,  YTBEPXKICHHBIX
MIOCTaHOBJICHWEM TJIaBHOTO caHUTapHoro Bpaua oT 28.01.2021 Ne2

. [Tonoxenus o paboueil mnporpamme Yy4eOHBIX MPEIMETOB, KYpCOB, MOAYJIEH, KypCcOB
BHeypouHo#l aestenbHocTy MOBYCOII c.JIenuHo.

Copneprkanue mporpamMMbl HallpaBlieHO Ha (OPMHUPOBAHUE €CTECTBEHHO-HAYyYHOH IpaMOTHOCTH
yJalluxcs M OpraHu3alMi0 H3ydeHHus (U3MKH Ha JeATeNbHOCTHOW ocHoBe. [IporpamMma ycTaHaBlIMBaeT
pacripesieiende  yyeOHOro — MaTepuaiga 1o  rojaMm  oOyueHus (Mo  Kiaccam), Ipejasaraer
M0CJIe/I0BATENbHOCTh U3yYeHHs T€M, OCHOBAHHYIO Ha JIOTMKE Pa3BUTHS NPEAMETHOTO COIEp)KaHUS U
yuéTe BO3pACTHBIX OCOOEHHOCTEM YydaluXcs, a TakK€ TeMaTHUYeCKOe IUIAaHWPOBAHHUE C yKa3aHUEM
KOJIMYECTBA YAaCOB HAa M3Y4YEHHE KaXXJOW TEMbI U XapaKTEpPUCTUKON y4eOHOU AESITeNbHOCTH yJalluxcs,
peasinzyeMoil npu u3ydyeHuu 3TUx TeM. Ilpu pa3paboTke paboueill mporpammbl B TEMaTHUYECKOM
IUTAHUPOBAHUM YUYTEHBl BO3MOXHOCTH HCIIOJIb30BAHUS DJIEKTPOHHBIX (UM(POBBIX) 00pa30BaTEIbHBIX
pecypcoB, SBISIFOIIMXCS ~ y4eOHO-METOJMYECKUMH — MaTepuaiamMu  (MyJIbTHMEIUAHBIE  TPOTPaMMBI,
ANIEKTPOHHBbIE YYEOHUKH M 3aJaYHUKH, ODJIEKTPOHHbIE OMOIMOTEKH, BUpPTyaJlbHbIE JabopaTOpuH,
UTPOBBIE TPOrpaMMBbl, KOJUIEKIMM LUQPOBBIX 00pa30BaTENbHBIX  PECYpPCOB),  PEATH3YIOIINUX
munaktndeckue Bo3moxkHocTH UWKT, comepkaHne KOTOPBIX COOTBETCTBYET 3aKOHOJATEIBCTBY 00
o0pa3zoBaHHH.



OBLIAS XAPAKTEPUCTUKA YUEBHOI'O NPEJMETA «®U3UKA»

Kypc ¢usukn cucreMooOpa3yomuid Uisi €CTECTBEHHOHAYYHBIX y4YEOHBIX MPEIMETOB,
MOCKOJIBKY (DU3MYECKHE 3aKOHBI JIe)KaT B OCHOBE IIPOIIECCOB W SIBJICHUI, M3y4aeMbIX XUMHEH,
Ouosiorueit, actpoHoMuel u ¢pusndeckoit reorpapueii. duznka — 3TO MpeaIMET, KOTOPBIA HE TOIBKO
BHOCHUT OCHOBHOM BKJIa/l B €CTECTBEHHO - HAYYHYI0 KapTUHY MHpa, HO M IMpPEJOoCTaBisieT Haubolnee siCHbIe
00pa3Lbl MPUMEHEHUsI HAYyYHOT0 METO/1a MO3HAHUS, T. €. CI0co0a MOJIyUYeHUsI TOCTOBEPHBIX 3HAHUN
o mupe. Hakonen, Qu3uka— 3TO TpeaMeT, KOTOPBIH Hapsday C JPYTUMU €CTECTBEHHO-HAyYHBIMH
mpeiMeTaMu  JIOJDKEH JIaTh  IIKOJbHUKAM  TMpEeJCTaBlIeHHEe OO0 YBJIEKAaTEJIbHOCTH HAay4YHOTO
HCCIIEA0BAHUS U PAJOCTH CaMOCTOSITEIIbHOTO OTKPBITUSL HOBOI'O 3HAHUSI.

OpHa U3 TJIaBHBIX 3371a4 (PU3NYECKOoro oOpa3oBaHUeE B CTPYKTYpe 0O1Iero o0pa3oBaHusi COCTOUT
B (OpPMHUPOBAHUU €CTECTBEHHO-HAYYHOW I'PAMOTHOCTH M HHTEpeca K HayKe Y OCHOBHOW MaccChl
oOydaromuxcsi, KOTOpble B JajbHeilieM OyayT 3aHsIThl B CaMbIX pa3sHOOOpa3HbIX cdepax
nestenbHOCTH. HO He MeHee BaKHOM 3ajmadyeil sBisieTcsl Bbl SBJIEHHWE W IOATOTOBKA TaJaHTJIMBBIX
MOJIOABIX JIFOACH JJIsl MPOJIOJKEHHUsT 00pa30BaHus U JalibHEHIe MpodecCuoOHaANIbHOMN 1eATeIbHOCTH
B 00J1aCTH €CTECTBEHHO-HAYYHBIX HMCCIECIOBAHUN W CO3JAHWU HOBBIX TEXHOJOrHWH. M3ydyeHue Quznku
CIIOCOOHO BHECTH pelIalomuil BkjiIag B (QOPMUPOBAHHE E€CTECTBEHHO-HAyYHOW TIpaMOTHOCTH
oOyyvaronuxcsi. CorjlacHO TIPUHSATOMY B MEXKIYHApOIHOM COOOIIIECTBE  OMPEACIICHUIO,
«EcrecTBeHHO-Hay4YHass TPaMOTHOCTb— OTO CIOCOOHOCTh 4YEJOBEKa 3aHUMaTh AaKTHUBHYIO
FPaXIaHCKYIO TO3UIMIO MO OOIIECTBEHHO 3HAYMMBIM BOIIPOCaM, CBSI3aHHBIM C €CTECTBEHHBIMH
HAayKaMH, U €ro rOTOBHOCTh MHTEPECOBATHCI €CTECTBEHHO-HAy4YHbIMU HAesIMU. HayyHO rpaMOTHBIN
YEJIOBEK CTPEMUTCSI ydyacTBOBaTh B apryMEHTHUPOBAHHOM OOCYKJIEHUU MNPOOJEM, OTHOCSLIUXCS K
€CTECTBEHHBIM HayKaM MU T€XHOJIOTHSIM, UYTO TPEOyeT OT HEro CIEAYIOIIMX KOMIIETEHTHOCTEH: HAyYHO
OOBSICHATH  SIBJICHHSA, OLEHWUBATh M IOHM MaTh OCOOCHHOCTH HAyYHOTO  HCCJIEIOBAHUSA,
MHTEPIPETUPOBATh JAHHBIE M HCIIOJNb30BaTh HAyYHBIEC JOKA3aTEIbCTBA ISl MOJYYEHHUS BBIBOJIOBY.
N3ydenne ¢u3MKH CIIOCOOHO BHECTH PEHIAIOMIMKA BKJIAJ B (OPMUPOBAHHE €CTECTBEHHO-HAYYHOU
TPaMOTHOCTH 06YydYaromuXcs3ydeHusi PU3nKU Ha yPOBHE OCHOBHOIO 00111ero 00pa3oBaHus OINpe/IeeHbl B
Konuenuuu npenonaBanus yuyeOHoro mpeamera «@Pusumka» B 00pa3oBaTeNbHBIX OpraHU3ALMIX
Poccuiickoii @enepanuu, peann3yronmx OCHOBHBIE 00Ico0pa30BaTelIbHBIC TPOrPaMMBI, YTBEPKIEHHON
pemienueM Kosuterunm MunucrepctBa npocseunienust Poccuiickoit @enepanuu (mIpoTokon ot 3 aexadps
2019 r. Ne [IK4BH).

esan n3yyenusi pU3NKU:

npruoOpeTeHne HHTepeca U CTpeMIIeHUs 00yJYaroIIUXCsl K HAy9HOMY U3yYEHHIO PUPOJIbl, pa3BUTHE
UX WHTEJUIEKTYaJIbHbIX U TBOPYECKUX CIIOCOOHOCTE;

pasBUTHE MPEJCTABICHUH O HAyYHOM METO/e MO3HaHUSA U (POPMHUPOBAHME HCCIIEAOBATEIHCKOTO
OTHOUICHHUSI K OKPYXKAIOLIUM SIBICHUSM;

(dopMHpOBaHHE HAYYHOTO MMPOBO33PEHHs KaK pe3ysbTaTa M3y4EeHHs OCHOB CTPOEHHUS MaTepHH U
(GyHIaMEeHTaIbHBIX 3aKOHOB (DPU3UKH;

dopMHpoBaHUE TPEACTABICHUNH O pONM (U3MKU Ui PA3BUTUS APYIHMX E€CTECTBEHHBIX HAayK,
TEXHUKHU U TEXHOJIOTH;

pa3BUTHE MPEICTaBICHUM O BO3MOXKHBIX cdepax Oyayuiell nmpodecCHOHaIbHOW N1eATeNbHOCTH,
CBSI3aHHOU C (PU3MKOH, MOATOTOBKA K JAJIbHEHIIeMy 0O0y4eHHIO B ’TOM HalpaBJICHUH.

JlocTxkeHune 3TUX Iiesield MporpaMMbl 1O (U3MKE Ha YpOBHE OCHOBHOIO 0OIIero oOpa3oBaHHs

o0ecreynBaeTcsl perIeHueM CaeIyIoIuX 3a1a4:

NpuoOpeTeHne 3HAaHUH O JIMCKPETHOM CTPOEHUHM BEUIECTBA, O MEXAHMYECKUX, TEeIJIOBbIX,
IIEKTPUYECKUX, MATHUTHBIX U KBAHTOBBIX SIBJICHUSIX;

NpUOOpEeTeHne YMEHUH OMUCHIBaTh M OOBSACHATH (DU3MUECKHUE SIBJICHUS C MCIOJIb30BAaHHEM
[IOJIYYCHHBIX 3HAHUI;

OCBOEHHE METOJIOB pEILIEHUS MPOCTEUIINX PAacUYETHBIX 3aJady C HCIOJIb30BAHUEM (U3NYECKUX
MO/JIeJIeH, TBOPUYECKUX U ITPAKTUKO-OPUEHTUPOBAHHBIX 33]1a4;

pa3BUTHE YMEHUI HAaOII0AaTh MPUPOIHbBIE SBJICHUS U BBINOIHSATH ONBITHI, TAOOPATOPHBIE pabOTHI 1
HKCIIEPUMEHTAJIbHbIE NCCIIEOBAHMS C UCTIOIb30BAaHUEM U3MEPUTEIBHBIX IPHOOPOB;

OCBOCHHE MPUEMOB PabOTHI ¢ MHMOpMaIel (PU3NIECKOTO COAECpPKAHUS, BKIIIOUAst HHPOPMAIIUIO O
COBPEMEHHBIX JIOCTHKEHUAX (PU3MKH, aHATTU3 U KPUTHUECKOE OLIEHUBAaHUE HH(POPMALINY;



3HAaKOMCTBO cO cepamMu mNpodecCUOHATBHON eSTEeIbHOCTH, CBA3aHHBIMU C (U3UKOH, H
COBPEMEHHBIMHU TEXHOJIOTHSMH, OCHOBAaHHBIMH Ha JOCTHKEHUSIX (U3MIECKON HAYKH.

MECTO YYFBHOFO IIPEIMETA «®U3UKA» B YYEBHOM IIJIAHE

B cootBetcTBHE ¢ PT'OC OO0 (usmka sBisercst 00s13aTEeIHBIM TPEAMETOM Ha YPOBHE OCHOBHOTO
obmero odpazoBanus. JlanHas mporpaMMa MpexycMaTpuBaeT u3ydeHrne Gu3ukn Ha 6a30BOM ypOBHE B 00BEME
238 wacoB 3a Tpu roaa ooyuenus (o 2 yaca B Heaento B 7 1 8 kimaccax (68 wacos roa) u 1o 3 4 B HEACTIO B
9 kiacce (102 gaca)).

I. COAEPKAHUE YYEBHOI'O ITPEIMETA «®U3UKA>»
7 KJIIACC

Pazgen 1. ®usuka u €€ posib B MO3HAHUU OKPYKAKOLIEr0 MUPA.

®dusnka — Hayka o npupoje. SABneHust npupobl. Gusnyeckue SABICHUS: MEXaHUYECKUE, TEIJIOBbBIE,
3JIEKTPUYECKHE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.

Ouznyeckue BennuuHbL. M3mepenue ¢usnyeckux BenuunH. Ousmdeckue mpubOopbl. [lorpemHocTs
u3MepeHuil. MexxayHapoaHas cucTemMa eIMHMUII.

Kak ¢u3nka u japyrue €CTeCTBEHHBIC HAyKH H3yd4aloT NpHpoay. ECTECTBEHHOHAYYHBIH METON
NMO3HAHMS: HAONMIOJEHNE, TMOCTAHOBKAa HAYYHOTO BOINPOCA, BBLABIDKEHHUE THUIOTE3, SKCIEPUMEHT I10
MIPOBEPKE TUIOTE3, 00BsICHEHHE HaOmrogaeMoro siejaeHus. Onucanue GU3NUECKUX SIBICHUNA C TOMOIIBIO
MOJeeN.

Hemoncmpayuu.

1. MexaHuueckue, TEIUIOBbIC, JIEKTPUUECKIE, MATHUTHBIE, CBETOBBIC SIBJICHUSI.
2. ®usuueckue MpuOOPHI U MPoIeypa IPSIMbIX U3MEPEHUIN aHATIOTOBBIM U IIU(GPOBLIM MPUOOPOM.

Jlabopamopuvie padomol u onvimel.

OmnpezeneHue LEeHbI JIeJIEHUS Kalbl U3MEPUTEIBHOT0 MpUodopa.

N3mepenne pacCcTOsTHUN.

N3mepenue 06bEMa KUAKOCTH U TBEPAOTO Tea.

OrnpesiesieHre pa3MepoB MaJbIX TEJ.

W3mepenue TemnepaTypsl IpU MOMOLIH XKHJIKOCTHOTO TEPMOMETpPA U JaTUMKa TEMIEepaTyphbl.
[TpoBenenue wuccreaoBaHUS MO TPOBEPKE TUIOTE3bI: JABHOCTh MOJETA IIApHKa, ITYIIEHHOTO
TOPU30HTAJIBHO, TEM OO0JIbIIE, YeM OOJIbIIEe BHICOTA ITyCKa.

o Uk wnNE

Pa3nea 2. [leppoHavyaibHbIe CBeICHHUA O CTPOCHHMH BeILECTBA.

CrpoeHue BemiecTBa: aTOMbl M MOJIEKYJBI, MX pa3Mmepbl. ONBITHI, JOKa3bIBalOIIME IJUCKPETHOE
CTPOCHHE BEIECTBA.

JIBmxenune yactul BeniecTBa. CBs3b CKOPOCTH ABM)KEHHS 4acTHIl ¢ TemrepaTypoil. bpoyHoBckoe
nBrKeHue, 1ud¢ysus. BzanmoaelicTBrie 4acTull BEIIeCTBA: MPUTSHKEHNE U OTTAIKUBaHUE.

ArperaTHble COCTOSIHUS BEILIECTBA: CTPOEHHE Ta30B, )KUIKOCTEH U TBEPIBIX (KPUCTAIUIMYECKHX) Tell.
Bzanmocssa3s MCXKOY CBOMCTBaAMH BCIICCTB B PAa3HbIX arperaTHblIX COCTOSAHUAX ©W HUX ATOMHO--
MOJIEKYJISIPHBIM CTpoeHneM. OCOOEHHOCTH arperaTHbIX COCTOSIHUN BOIBI.

Hemoncmpayuu.
1. HabmoneHne OpOyHOBCKOTO JBMXKEHUS.
2. Habmonenue nuddysuu.

3. Ha6J'IIOI[eHI/Ie SIBJ'IGHI/II\/'I, O6T)$ICH$[IOHII/IXC$I MPUTAXKCHHUEM UJIK OTTAJIKUBAHHUEM YaCTUI] BEUICCTBA.

Jlabopamopnuvie pabomot u onvimul.



1. Ormenka nuaMeTpa aToMa METOJIOM PSIOB (C UCToJIb30BaHUEM (oTorpaduii).
2. OmBITHI IO HAOJIOJCHUIO TETIOBOTO PACIIMPEHHUS T'a30B.
3. OmbIThI 10 0OHAPYKEHUIO ACHCTBHS CHUII MOJICKYJISIPHOTO MPUTSKEHHSL.

Pa3nen 3. /IBu:keHne U B3auMo/ieiicTBIe TeJl.

Mexanuueckoe nBmxeHue. PaBHOMepHOe M HepaBHOMepHoe JBHkeHHe. Ckopocts. Cpennss
CKOPOCTb IIPY HEPAaBHOMEPHOM JIBUJKEHUU. PacuéTr myTu 1 BpeMeHU IBUKEHHUS.

SlBnenne wmHepuuu. 3akoH HMHEpUMH. B3aumopeicTBuEe TeNl Kak MpPUYMHA HU3MEHEHHUs CKOPOCTH
JIBUKEHMST Tesl. Macca kak Mepa uHEpTHOCTH Tena. IlnoTtHocTh BemiecTtBa. CBS3b IUIOTHOCTH C
KOJIMYECTBOM MOJIEKYJI B e/IMHHUIIE 00BhEMA BEIIECTBA.

Cuna xak xapakTepucTuka B3aumojeiicTsus ten. Cuna ynpyroctu u 3akoH ['yka. I3mepenue cuiibl ¢
MIOMOILBIO IMHAMOMETpA. SIBJIEHHE TATOTEHUS U cuila TshkecTH. Cuia TshKeCTH Ha Jpyrux IiaHerax. Bec
tena. Hesecomocts. CnoskeHue CuJjl, HalpaBlIEHHBIX MO OAHOW mpsiMoil. PaBHomelcTBytomas cui. Cuia
TpeHus. TpeHue CKOJIbKEHUs U TpEeHUE MoKos. TpeHne B Ipupoie U TEXHUKE.

Hemoncmpayuu.

HaOmoieHre MexaHH4ecKOoro IBUKEHUS Tela.

N3mepeHne ckopocTH MPSIMOIMHEHHOTO IBIKSHHUSI.
Habumronenue siBjaeHUs] UHEPIUH.

HaGumoeHne n3MeHeHus: CKOPOCTH ITPU B3aUMOJICHCTBUH TEIl.
CpaBHEHHE MacC 110 B3aUMOJICHCTBHIO TeIl.

CrnoxeHue cuil, HallPaBJIEHHBIX 110 OJJHOM MPSIMOM.

© U wN PR

Jlabopamopnuvie pabomot u onvimel.

1. OmnpezneneHne CKOPOCTH PaBHOMEPHOI'O JBMXKEHUS (IIApUKA B )KUIKOCTU, MOJIENIN 3JIEKTPUUECKOTO
aBTOMOOWJIS M TaK Jajee).

2. OmpeneneHue cpeHe CKOPOCTH CKOJIbKEHUS OpycKa MU IIapuKa 110 HAKJIIOHHON IJIOCKOCTH.

3. OmpeneneHue MIOTHOCTH TBEPJOTO Tea.

4.  OnbIThl, IEMOHCTPUPYIOLINE 3aBUCUMOCTb PacTsLKEHUS (IeopMalui) NPy>KUHbI OT TPUII0KEHHOM
CHJIBI.

5. OmnbIThl, AEMOHCTPUPYIOLINE 3aBUCUMOCTb CHJIBI TPEHMSI CKOJIBbKEHHS OT Beca Tejla M XapakTepa
COIPUKACAIOIIUXCS TOBEPXHOCTEH.

Pa3nen 4. laBinenue TBEPABIX TeJl, :KUAKOCTEH U ra3oB.

Jasnenue. CiocoObl YMEHBIIICHUSI U YBEIUUEHUS fdaBieHus. [laBnenue ra3a. 3aBUCHMOCTb J1aBICHUS
raza ot o0néma, Temmneparypsl. [lepenava naBneHusi TBEPABIMU TEJIAMH, KUJIKOCTSAMH U Ta3aMH. 3aKOH
[Tackans. [THeBMaTHUeCKHEe MAIIMHBI. 3aBUCUMOCTD JaBICHUS KUAKOCTU OT TIyOMHBL. ['uapocTatnyeckuit
napajiokc. Coolrmiaronuecs: cocyasl. [ uapaBinueckiue MEXaHU3MBbI.

Atmochepa 3emsin u armocdepHoe aamieHue. [IpUyuHBI CylIeCTBOBaHUS BO3IYIIHOW O000JIOYKH
3emumn. OneiT Toppudennu. M3mepenue arMochepHOro naBiaeHus. 3aBUCUMOCTh aTMOC(EPHOTO JAaBICHUS

OT BBICOTHI Hal YPOBHECM MOPA. HpI/I60pBI JJI1 UBMCPCHUS aTMOC(I)CpHOFO JaBJICHUA.

I[CﬁCTBPIC KHUAKOCTU M ra3a Ha HOl"py}KéHHOC B HHMX Tel0. BrITankuBaromas (apXI/IMCIlOBa) cujia.

3akoH Apxumena. II;maBanue TeEIl. Bo3nyxoruiaBanue.
Hemoncmpayuu.
1. 3aBUCHUMOCTH JIaBJICHHS Ta3a OT TeMIIepaTypHhI.
2. llepenaua naBieHUs: KUIKOCTHIO U Fa30M.
3. CooOlmarnirecs: CoCy/Ibl.
4. 1'MapaBIMYECKUI Mpecc.
5. IlposiBneHue necTBust aTMOCHEPHOTO TaBJICHHS.



6. 3aBHCHMOCTb BBITAJIKUBAIOUICH CHIIBI OT 00BEMA MOTPY)KEHHOW 4YacTH Telna U IJIOTHOCTH
KUJIKOCTH.

7. PaBEHCTBO BBITAJIKUBAIOLIEH CUJIBI BECY BHITECHEHHOU KUAKOCTH.

8. VYcioBue IUlaBaHMs TeE: IUIABAaHUE WIM IIOTPY)KEHHE TEI B 3aBUCUMOCTH OT COOTHOIIEHUS
IJIOTHOCTEH Tela U JKUJKOCTH.

Jlabopamopuwie pabomul u onvimol.

1. HccnenoBaHue 3aBUCUMOCTH Beca Tejla B BOJIe OT 00bEMa NOTPY>KEHHON B )KUAKOCTh YACTH TEJa.

OnpeneneHne BHITAIKUBAIOIIECH CUIIBI, IEHCTBYIOIIEH Ha TEIIO, TOTPYKEHHOE B KUIKOCTb.

3. IlpoBepka HE3aBUCUMOCTH BBITAJKUBAOLIEH CUJIbI, JEUCTBYIOLIEH HA TEJIO B KUIKOCTH, OT MacChl
Tena.

4. OneITbl, NEMOHCTPUPYIOLIME 3aBUCUMOCTH BBITAJIKMBAIOLICH CHJIBI, ACHCTBYIOLIEH Ha TEJIO B
XKHUJIKOCTH, OT 00bEMa MOTPYKEHHOH B KUAKOCTh YaCTH TeJa U OT TUNIOTHOCTHU >KUIKOCTH.

5. KoHcTpynpoBaHue apeoMerpa WIM  KOHCTPYMPOBAHME JIOAKM W OIpenencHue €€
IrPY30I0ABbEMHOCTH.

N

Pa3nes 5. PaGoTa m MoiHOCTB. JHeprusi.

Mexanundeckas pabora. MOIIHOCTb.

[IpocTthie MexaHU3MBI: pblUar, OJOK, HAKJIOHHAas IUIOCKOCTh. [IpaBuiio paBHOBecHs pbIyara.
[IpumeneHue mpaBuiIa paBHOBecHsl pbluara K Onoky. «3omotoe mpasmio» Mexanuku. KIIJ mpocTeix
MexaHu3MoB. [IpocThiec MEXaHU3MBI B OBITY M TEXHHKE.

Mexanundeckasi sHeprusi. Kunerndeckass u noreHiuaibHas sHeprus. [IpeBparienue oaHOro Buja
MEXaHUYECKOM IHEPTUU B APYTroi. 3aKOH COXpaHEHUs SHEPTUH B MEXAHHUKE.

Hemoncmpayuu.

1. TIpumepbl IPOCTHIX MEXaHU3MOB.
Jlabopamopnuvie pabomot u onvimel.

1. Omnpenenenue paOOThl CUJIBI TPEHUS NPU PABHOMEPHOM JBMKEHHM Tejla 10 TOPU30HTAIBHOMN
MIOBEPXHOCTH.

2. MHccnenoBanue ycaoBUM paBHOBECHUS pblyara.

N3mepenne KI1/] HakTOHHOM MIIOCKOCTH.

4. H3ydeHne 3aKOHA COXPaHEHUS MEXaHUYECKON YHEPTUU.

w

8 KJIACC

Pa3nen 6. TenioBble siBJIeHHS.

OcHOBHBIE TIOJIO’KEHUS MOJIEKYJISIPHO-KHHETUYECKON TEOpUHU CTPOEHUS BellecTBa. Macca 1 pa3mepbl
aTOMOB M MOJIeKyJl. OMbIThI, MOJATBEPKAAIONIME OCHOBHBIE IOJOKEHUSI MOJIEKYISIPHO-KHUHETUYECKON
TEOPHH.

Mogenu TBEPOTO, KHUJIKOTO U ra3000pa3HOro COCTOSHUH BeecTBa. Kpuctammueckue u amopdHbie
tena. OObsICHEHHE CBOMCTB Ta30B, JKUIKOCTEH M TBEPIBIX TEI HA OCHOBE IMOJIONKEHHH MOJIEKYJISIPHO--
KHUHETHYeCcKo Teopuu. CMauyMBaHUE U KalWUIAPHBIE sIBIeHUS. TemioBoe paciiupeHue u coxaTue.

Temneparypa. CBsi3b TeMIEpaTypbl CO CKOPOCTBHIO TEIIOBOTO JBMKEHHsI 4acTHll. BHyTpeHHss
sHeprusi. CrmocoObl M3MEHEHUs BHYTPEHHEH HSHEpruu: TeIulonepenavya W COBEpIIeHHE paldoThl. Bums
TEIJIONEPEIayu: TEIUIONPOBOIHOCTh, KOHBEKIUS, U3ITyYCHHE.

KonnyecTBo TemnoThl. YenbHas TEIUIOEMKOCTh BellecTBa. TeII000OMEH M TEIJIOBOE PaBHOBECHE.
VYpaBHeHue TeruoBoro Oamanca. [lnaBieHwe U OTBep/eBaHHWE KPHUCTAUIMYECKUX BELIECTB. Y eNbHas
Teruiota miaBieHus. llapooOpasoBanue u KouaeHcanus. Mcmapenwe. Kumenue. YaenpHas Teruiora
napooOpa3oBaHusl. 3aBUCUMOCTb TEMIIEPATYPhI KUTIEHHS OT aTMOC(HEPHOT0 AaBJICHUS.

BnaxnocTs Bo3ayXa.

OHeprus TOIUIMBA. Y IeJIbHas TEIJI0Ta CTOPAHMUSL.

[Tpunatmner pabotel TermoBbix apurateneid KIIJ TeroBoro npuratens. TemnmoBble IBUTATeNd U
3al[UTa OKPYKAIOIIECH CPEabl.



3aKoH COXpaHEeHUs U IIpeBpalleHus DHEPIrUuu B TEII0BBIX Ipoueccax.
Hemoncmpayuu.

HaGmronenne 6poyHOBCKOTO JIBHKEHUSI.
Hab6nronenue nuddysun.
Habmroienue siBieHnii cMauMBaHUsI U KAMWUISIPHBIX SBJICHUI.
Haburoienne TemioBoro pacivpeHus Tei.
V3meHeHune AaBlieHus Ta3a pu U3MEHEHUHN 00bEMa U HArpeBaHUK UJTU OXJIAXKICHUU.
[IpaBuna n3amMepeHus TeMiepaTyphbl.
Bunel Teronepenayu.
OxakJiIeHHe MpU COBEPILIEHUU PadOTHI.
HarpeBanue npu coBepiieHr# paboThl BHEITHUMH CHUIAMH.
. CpaBHEHHUE TEIUIOEMKOCTEN pa3IMUHbIX BELIECTB.
. HaGmronenue kumnenus.
. Habmroienne nocTosiHCTBA TeMIlepaTyphl MPHU MJIABJICHUU.
. Mozaenu TeIU1oBEIX ABUTATEIIEH.

©oNoO O MLODNE
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Jlabopamopnuvie pabomot u onvimeul.

OnbITh IO OOHAPYKEHHIO IEHCTBUS CHII MOJIEKYJISIPHOTO MIPUTSKECHUS.

OnbITHI IO BhIpAIIMBAaHUIO KPUCTAJUIOB IOBAPEHHOM COJIM WUJIM caxapa.

OnbITh! 10 HAOJIIOAEHUIO TEIIOBOTO PACIIMPEHHsI ra30B, KUJIKOCTEH U TBEPBIX TEI.

Ornipezenienne 1aBjieHUs BO3AyXa B OAJJIOHE IINPHUIIA.

OnbIThl, JEMOHCTPUPYIOIINE 3aBUCUMOCTb JIaBJICHUS BO3[yXa OT €ro o0bEMa M HarpeBaHUS WIIH

OXJIAXKICHUSI.

6. IIpoBepka rumoresbl JMHEHHON 3aBUCHUMOCTH JJIMHBI CTOJIOMKA >KUAKOCTH B TEPMOMETPUUYECKOM
TpyOKe OT TeMIIepaTyphl.

7. HabmroneHue M3MeHEHMsI BHYTPEHHEH SHEpruu Tejna B pe3yibTare TeIionepenaud U padoTbl
BHEIIIHUX CHIL

8. MHccrnenoBanue sBIeHHs TEINIOOOMEHA IPU CMELIMBAHUYU XOJIOHON U ropsiueii BOJIbI.

9. OmpeneneHue KOJIMYECTBA TEIUIOTHI, IOJIYYEHHOIO BOJOW MpH TEIJIOOOMEHE C HarpeTbiM
METAJUINYECKUM LIUIINHIPOM.

10. Ompenenenue yaeabHON TEIIOEMKOCTH BEIIECTBA.

11. MccnenoBanue npouecca HCIapeHHus..

12. OmnpeneneHne OTHOCUTEIbHON BIaKHOCTH BO3IyXa.

13. OnpezneneHue yaelbHON TEIIOTHI MIaBIEHHS JIbA.

arwneE

Pa3nes 7. JinekTpuyecKkue H MATHUTHBIC SIBJICHHUS.

Onektpuzanus Ten. J[Ba poja 3JIEKTpUUECKUX 3apsA0B. BzaumoaelcTBue 3apsyKeHHBIX Tell. 3aKOH
Kynona (3aBUCHMOCTH CHJIBI B3aUMOJCHCTBHUS 3apsOKCHHBIX TEJT OT BEIIMYMHBI 3apsfioB M PACCTOSTHUS
MEXy TeTIaMH ).

Onektpuueckoe monie. Hampsok€HHOCTH  dekTpuyeckoro moisa.  [IpuHIun  cynmepno3unuu
3JIEKTPUYECKUX TOJIeH (Ha KaYECTBEHHOM YPOBHE).

Hocurenn »51eKTpUYecKUX 3apa/IoB. DJEMEHTApHBIM 3yeKTpuueckud 3apsn. CrpoeHuwe aToma.
[IpoBOAHMKY U AUAIIEKTPUKHU. 3AKOH COXPAHEHUS DJIEKTPUUECKOTO 3apsiia.

DNEeKTPUUECKHI TOK. YCIIOBUS CYIIECTBOBAHUS DJIEKTPUUYECKOTO TOKAa. VICTOYHWKH MMOCTOSTHHOTO
ToKa. JIeHCTBUS DINEKTPUUECKOTO TOKa (TEIIOBOE, XMMHUYECKOE, MArHUTHOE). DJIEKTPUYECKUU TOK B
JKUIKOCTSX U ra3ax.

Onektpuueckass 1enb. Cuna Toka. Dnekrpuyeckoe HampsbkeHue. ConpoTHUBIEHHE IPOBOJHUKA.
VYenpHOE cOMpOTUBIICHHE BelecTBa. 3akoH Oma i ydyacTtka uend. [locnenoBarenbHoe U mapauiebHOE
COEIMHEHHUE MPOBOJHUKOB.

PabGota ¥ MOIIHOCTH 3NEKTpUYECKOTr0 ToKa. 3akoH Jxoyns—JleHuma. DiexTpuueckue Lenu U
NOTPEOUTENH dIEKTPUUECKOH 3Heprun B ObITy. KOopoTkoe 3aMbIkaHue.

ITocTrosaHbIe MaruuTHl. B3anmMopelcTBHE TOCTOSHHBIX MAarHMTOB. MarumTHoe 1mojie. MarauTHoe
nosie 3eMJIM U €ro 3Ha4eHue Mjs KU3HM Ha 3emuie. OnbIT Dpcteaa. MarHuTHOE MOJie 3JIEKTPUUECKOro
ToKa. [IpuMeHeHne 3IeKTPOMAarHuToOB B TeXHHUKE. [[eiCTBME MAarHUTHOTO TOJISi HA MPOBOJHUK C TOKOM.



DNEeKTpOABUTaTENb TOCTOSIHHOIO TOKa. VICIo/ib30BaHNE IIEKTPOJIBUraTeNIel B TEXHUYECKUX YCTPOHCTBAX
Y Ha TPAHCIIOPTE.

Oneitel @apages. SABneHue snekTpoMarHUTHONW MHAyKuuu. IlpaBuiio Jlenma. DnexTporeneparop.

CnocoObl TMOJIy4EeHUS AJIEKTPUYECKOM SHEpruu. DJNEKTPOCTAHIIMU Ha BO30OHOBISIEMBIX MCTOYHHKAX
SHEPTUH.

Hemoncmpayuu.

© oo N ok wDdE

NNNRNNNNRERERRRERR R R R
O RWNREPROOWMNOOUAWNEREO

DrneKkTpusanus Ted.

JIBa poJlia aeKTpUYECKUX 3apsS0B U B3aUMOJCHCTBUE 3apSyKEHHBIX TEll.
YCTpOUCTBO U IEHCTBHE 3IIEKTPOCKOIIA.

DIIeKTpOCTaTUYECKAsA UHTYKLIHS.

3aKOH COXpaHEHMsI DJIEKTPUUECKUX 3apsII0B.

[IpoBOIHUKY U AUBIIEKTPUKHU.

MoenupoBaHU€e CUIOBBIX JIMHUM JIEKTPUYECKOTO TOJIS.

W cTOYHMKY TOCTOSIHHOTO TOKA.

JIeficTBHS 2IIEKTPUYECKOTO TOKA.

. DIIEKTPUYECKHUI TOK B JKUJIKOCTH.

. I'a30Bb1l pa3psia.

. I3mepenune cuiibl Toka aMnepMeTpoM.

. I3mepeHnune 3neKTpUYecKoro HanpsiKeHUsI BOJIbTMETPOM.

. PeocTtar n maraszuH conpoTUBIICHUN.

. B3anmoeiicTBrE TTOCTOSTHHBIX MAarHUTOB.

. MoaenupoBaHrue HEBO3MOKHOCTH pa3eieHHUs MMOJOCOB MAarHuTa.
. MoaenupoBaHue MAarHUTHBIX MOJIEH MOCTOSHHBIX MATHUTOB.

. OnbIT Dpcrena.

. MaraurtHoe nosie Toka. DJIEeKTPOMarHurT.

. JleficTBrEe MarHUTHOTO MOJISI HA TPOBOJAHUK C TOKOM.

. DJEKTPOIBUTATEIb MTOCTOSTHHOTO TOKA.

. UccnenoBanue ABIEHUS 3IEKTPOMAarHUTHOM MHIYKIIMH.

. OnbiTel Papanes.

. 3aBUCUMOCTb HANPABJICHUS] HHAYKIIMIOHHOTO TOKa OT YCIOBHUI €ro BO3HUKHOBEHUS.
. DJeKTporeHepaTop MOCTOSIHHOTO TOKa.

Jlabopamopnwvie padbomot u onvimel.

o Uk wnNE

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

OnbITh IO HAOIIOAEHUIO SJEKTPU3ALUH TeJ NHAYKIUEH U TPU CONPUKOCHOBEHHH.

I/ICCJ'ICI[OBaHI/Ie I[CI\/'ICTBI/UI SJICKTPHUYCCKOTO ITOJIAA HAa MPOBOJHUKH U TUDJICKTPUKH.

CO6opka u mpoBepka paboThl MEKTPUUECKON LIEMH MOCTOSIHHOTO TOKa.

M3mepenue u peryImpoBaHne CHIIBI TOKA.

W3MepeHue U peryaupoBaHue HaNpsHKEHUS.

HccnenoBanne 3aBUCUMOCTH CHIIBI TOKA, HAYIIETO Yepe3 Pe3HCTOp, OT COMPOTHBICHUS PE3UCTOpa
U HaIlpsDKEHHSI HA Pe3UCTOPE.

OHLITBI, JACMOHCTPUPYIOIIHUE 3aBUCUMOCTL JJICKTPUUYCCKOro COIMPOTHUBJICHUSA MPOBOAHHMKA OT €TI0
JUIMHBI, TUTOIIA/IA TIONEPEYHOTO CEYECHUsI U MaTepuaa.

IIpoBepka mpaBwia CIOXKEHUS HANPSHKEHUM TPH  MOCIEAOBATEIbHOM COEAMHEHHH JBYX
PE3UCTOPOB.

ITpoBepka mpaBwmiIa I CHIIBI TOKA ITPH apaJUIeIEHOM COETMHEHUH PE3UCTOPOB.

Onpenenenne paboThl AEKTPUUECKOTO TOKA, UAYIIETO YEPE3 PESUCTOP.

OmnpeneneHne MOITHOCTH MIEKTPUIECKOTO TOKA, BBIICIIEMOH Ha PE3UCTOPE.

HccnenoBanue 3aBUCUMOCTH CUJIBI TOKA, UYIIETO Yepe3 JIAMIIOUKY, OT HalpsDKeHUs Ha Hell.
Omnpenenenne KIIJ] narpeBatens.

HccnenoBanre MarHUTHOTO B3aUMOJICHCTBUS MIOCTOSTHHBIX MAarHUTOB.

I/I3yquI/Ie MAarauTHOI'O ITOJIAA MMOCTOAHHBIX MAarHuTOB IMPU UX 06T)GJII/IH6HI/II/I " pasaCiICHUN.
HccnenoBanue ASWCTBUS SJIEKTPUIECKOTO TOKA HA MATHUTHYIO CTPEIIKY.



17. OnbIThl, JEMOHCTPUPYIOIINE 3aBUCUMOCTD CHJIbI B3aUMOJECHCTBHSI KaTyIIKA C TOKOM M MarHuTta OT
CIWJIBI TOKA U HAIIPpAaBJICHUS TOKA B KaTyIIKE.

18. M3y4yeHue nelcTBUS MarHUTHOTO I10JI1 HAa IPOBOJHUK C TOKOM.

19. KoHcTpynpoBaHue u u3ydeHue padOThl AJICKTPOIBUTATEIIS.

20. N3mepenune KII/] 351eKTpoaBUTaTEIBHON YCTAHOBKH.

21. OnpITEl MO MCCIECIOBAHUIO SIBIICHUS 3JIEKTPOMAarHUTHOW WHAYKLHMH: HCCIEIOBAHME W3MEHEHMI
3HAYECHUS U HAIPaBICHUI HHAYKIIMOHHOIO TOKA.

9 KJIACC

Pa3zgen 8. Mexanuueckue siBJIeHHUSA.

Mexanuueckoe aBwkeHue. MarepuanbHasg Touka. Cucrema orcuéra. OTHOCHUTENBHOCTh
MEXaHUYECKOTO JIBMKEeHUsS. PaBHOMEpHOEe mpsMonuHelHoe nBUkeHHue. HepaBHOMepHOE NMpsAMOIUHEHHOE
nBukeHue. CpeaHsisi 1 MTHOBEHHAsl CKOPOCTh TeJla IIPU HEPABHOMEPHOM JBUIKEHUH.

Yckopenue. PaBHOycKOpeHHOE NpsiMoTMHEHOE nBIkeHne. CBoOO1HOE maneHue. OnbITel ["anmies.

PaBHOMepHOE nBMXKCHHE TIO OKpyKHOCTH. [lepmon m wactora oOpamienus. JluHeitHas u yrioBas
ckopoctu. LleHTpocTpeMHUTeNIbHOE YCKOPEHHUE.

IlepBbiii 3akoH Hprorona. Bropoi 3akoH Hsrorona. Tpermit 3akon Herotona. IlpmHnmn
CYNEPIIO3UIUHU CHIL.

Cuia ynpyroctu. 3akoH ['yka. Cusa TpeHHs: cujia TPEHUS! CKOJIbKEHUs, CUJIa TPEHUS MOKOs, IPyrue
BU/JIbI TPEHUS.

Cuna TSKECTM M 3aKOH BCEMHUPHOIO TATOTEHUS. YCKOpeHHE CBOOOAHOro majeHus. [[BuxeHue
rianeT Bokpyr Connuna. [lepBas kocmuyeckas ckopocTs. HeBecoMocTh U nmeperpy3Ku.

PaBHOBecne MarepuanbHON TOUkH. AOCONIOTHO TBEpHOE Teno. PaBHOBecwe TBEpAOro Tema C
3aKpeIuI€HHOM OChIO BpaleHus. MoMeHT cuibl. LeHTp TshkecTu.

WUmnynec Tena. M3menenne numnyinbsca. Mmnynbe cuiibl. 3aKOH COXpaHEHUs UMITyJibca. PeakTuBHOE
JIBUKEHHUE.

Mexanuueckass pabora U MOIIHOCTh. Pabora cui TsbkecTH, ynpyroct, TpeHus. CBsi3b dHEpPIruu U
pabotel. [loTeHmanpHas 3Heprus Tena, MOAHATOrO HaJ MOBEPXHOCTHIO 3eMin. [loTeHnnanbHas sHeprus
ckaroil npyxuHbl. Kunermueckas sHeprus. Teopema O KMHETHMUECKON SHEPrUU. 3aKOH COXpaHEHUS
MEXAHUYECKOM HEPTHUU.

Hemoncmpayuu.

o

HaGnronenne MexaHM4YecKoro ABMKEHHSI TeJla OTHOCUTENBHO PAa3HbIX TeNl OTCUETA.

CpaBHeHUE NyTEW U TPAeKTOPUM IABMKEHMSI OJHOTO M TOTO K€ Tejla OTHOCHUTEIBHO Pa3HBIX TEIN
OTCYETA.

H3mepeHne CKOPOCTH U YCKOPEHUs MPSMOIMHENHOTO IBUKCHUS.

HccenenoBanue Npu3HaKOB PaBHOYCKOPEHHOTO JIBUKECHHUSL.

HaGnronenue 1BUKEHUs Tela 1Mo OKPYKHOCTH.

Habnronenne MexaHWYECKUX SIBJICHUH, MPOUCXOANIMX B cHcTeMe oTcuéra «Tenexka» mpu eé
PaBHOMEPHOM U YCKOPEHHOM JIBUKEHHHM OTHOCUTENILHO KaOUHETa (PU3UKH.

7. 3aBUCHUMOCTb YCKOPEHHMS TeJla OT MAacChl Tea U IEUCTBYIOIIEH Ha HETO CHJIBI.

8. Habmionenue paBeHCTBA CHII IPU B3aUMOJEHCTBUU TeJl.

9. M3meHeHue Beca Tena NpU YCKOPEHHOM JIBHKEHHH.

10. Ilepenauya ummyibca NpyU B3aUMOACUCTBUU TE.

11. TIpeoOpa3oBaHus SHEPTUN IPU B3aUMOJICHCTBUH TEN.

12. CoxpaHeHHE UMITyJIbCa IIPU HEYITPYTOM B3aMMOJEHCTBUH.

13. CoxpaHeHre UMIyJIbca Mpu abCONIOTHO YIIPYTroM B3aUMOICHCTBUH.

14. HabmoneHne peakTUBHOTO IBUKEHHUS.

15. CoxpaHeHHE MEXaHUYECKOM HEepPTruu Ipy CBOOOJHOM MaI€HUU.

16. CoxpaHeHHE MEXAHUUYECKOM SHEPTUHU IIPU JBUKEHHUH TeJa MO/ JEHCTBUEM MPYKUHBI.

no
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Jlabopamopuvie pabomul u onvimol.
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10.

11

KoHcTpyupoBanue TpakTa JJsl pa3roHa W JAJbHEHIIIEro PaBHOMEPHOIO JBHMIKCHHUS IIApUKa HIIH
TEIIEHKKH.

OnpezencHue CpeHEd CKOPOCTH CKOJBKEHHUS OpyCKa WM JIBHXKCHHS IIApUKaA 10 HAKJIOHHOM
IUTOCKOCTH.

OnpezencHre yCKOPEHUs Tejia MPH PaBHOYCKOPEHHOM JIBH)KEHHH 110 HAKJIOHHOW TUIOCKOCTH.
HccnenoBanue 3aBUCUMOCTH IIYTH OT BPEMEHHU MPH PABHOYCKOPEHHOM JBM)KECHHH 0€3 HayalbHOM
CKOPOCTH.

[IpoBepka THIOTE3bI: €CJIM TPH PABHOYCKOPEHHOM JBHMXKCHHH O3 Ha4aJIbHOW CKOPOCTH IMYyTH
OTHOCATCA KaK P HEYETHBIX YUCCJI, TO COOTBCTCTBYIOIIUEC ITPOMCIKYTKH BPCMCHU OJUHAKOBBI.
HccnenoBanue 3aBUCUMOCTH CHITBI TPEHHUST CKOJIBKEHUS OT CHITbI HOPMAJILHOTO JTaBJICHHS.
Omnpenenenne KodpUIMEHTA TPEHUS CKOJBKCHHSL.

OmnpeneneHne KECTKOCTU TPYKHUHBIL.

Onpenenenne pabOTHI CHJIBI TPEHUS MPU PABHOMEPHOM JABMKCHHH Tella IO TOPU30HTAIBHOM
MIOBEPXHOCTH.

OnpenencHue pabOThI CUIIBI YIIPYTOCTH MPHU MOABEME Ipy3a ¢ UCIOIb30BAHUEM HEIOBUKHOTO H
HOJIBHYKHOTO OJIOKOB.

. 3ydeHue 3aKoHa COXpaHCHUS YHEPTUH.

Pa3zgen 9. Mexanunueckue KoJe0aHud U BOJTHBI.
KonebarenbHoe nBuxenne. OCHOBHBIE XapaKTEPUCTUKU KOJEOAHUMN: MEPUOJ, 4acTOTa, aMILTUTY/A.

MareMaTHuecKuil ¥ PY>KUHHBIA MasTHUKHU. [IpeBparienne sHepruu npu KouedaTeIbHOM JIBUKCHUH.

3aTyxanmI/Ie KoseOaHusl. BLIHY)KI[GHHLIC xonebanus. Pe3sonanc. Mexanuyeckue BojHbl. CBONMCTBa

MEXaHM4eCKHUX BOJIH. [IponosnbHbIE U TTonepeyHbie BOIHBI. JJIMHA BOJTHBI M CKOPOCTh €€ paclpOCTPaHECHUS.
MexaHnyeckue BOJIHBI B TBEPJIOM TeIl€, CEHCMUUYECKUE BOJIHBI.

3ByK. 'poMKOCTh 3ByKa U BeIcOoTa ToHa. OTpaxxeHue 3Byka. IHppa3ByKk U yiIbTpa3BYK.

Hemoncmpayuu.

o Uk wnE

HaGnronenue koneGaHuii Tes1 o 1eHCTBUEM CHJIBI TSDKECTH U CHIIBI YIIPYTOCTH.
Habmonenne xonebanuii rpy3a Ha HUTH U HA IPY>KUHE.

HaOnroeHue BBIHYX/IEHHBIX KoJeOaHHii U pe30HaHca.

Pacrnipoctpanenne npoJ0abHBIX U TONEPEYHBIX BOJIH (HA MOJIENH).

HaOnroeHue 3aBUCUMOCTH BBICOTHI 3BYKa OT YaCTOTHI.

AKYCTHYECKHI1 pe30HaHC.

Jlabopamopnuvie padbomot u onvimol.

o Uk wnNE

Omnpenenenne 4acToThl U Meproia KoiaeOaHui MaTeMaTHYecKoro MasTHUKA.

Omnpenenenne 4acToThl U Mepro/ia KoiaeOaHui Npy>KUHHOTO MasiTHUKA.

HccnenoBanue 3aBUCUMOCTH NEpHO/Ia KOJICOAHNH MOABEIIEHHOTO K HUTH Ipy3a OT JUIMHBI HUTH.
HccnenoBanue 3aBUCUMOCTH TIEpr0/1a KoieOaHUM NMPYKUHHOTO MasiTHUKA OT Macchl rpysa.
[TpoBepka HE3aBUCUMOCTH NEproia KoJeOaHuil rpy3a, MOIBEIIEHHOT0 K HUTH, OT MacChl Ipy3a.
OnbIThI, TEMOHCTPUPYIOLINE 3aBUCUMOCTh NEpUoAa KoJeOaHui NPy KMHHOIO MasiTHUKA OT MaccChl
rpy3a U )KECTKOCTH MPYKUHBI.

W3mepenne yckopeHus cBOOOAHOIO MaJeHHUS.

Paszpnen 10. DinekTpoMarHuTHOE 10J1€ ¥ 3JIEKTPOMATHUTHbIE BOJIHBI.

DIIeKTPOMarHUTHOE TOJIe. DJIEKTPOMAarHuTHBIE BOJHBI. CBOMCTBA AJEKTPOMAarHUTHBIX BoJH. [Ikana

DJICKTPOMArHUTHBIX BOJIH. Hcnons3oBaHue OJICKTPOMArHUTHBIX BOJIH JJIL COTOBOM CBSI3H.

DnekTpoMarHuTHas mpupoza ceeta. CKopocTh cBeTa. BoJIHOBBIE CBOMCTBA CBETA.

Hemoncmpayuu.

1.
2.

CBolicTBa 3JIEKTPOMArHUTHBIX BOJIH.
BoHoBEIE cBOIICTBA CBETA.



Jlabopamopnuvie pabomel u onvimeot.
1. HM3yueHue CBOWCTB 3JIEKTPOMATHUTHBIX BOJH C MIOMOIIBI0 MOOUIBHOTO TeNedoHa.
Pa3nen 11. CBeToBble siBICHHS.

JlyueBas mogenb cera. Mcrounuku cseta. IIpsiMonuHeiHOe pacnpocTpaHEHUE CBeTa. 3aTMEHHS
Comnnua u JIynsl. Otpaxenue cBera. [1nockoe 3epkasno. 3aKOH OTpa)KEHUs CBETA.

[Ipenomnenue cBeta. 3akoH mperomieHus cBera. llodHoe BHYTpeHHee OTpa)XK€HHE CBETa.
Hcnonb30BaHKe MOJHOTO BHYTPEHHETO OTPAXKEHMSI B ONITUYECKUX CBETOBOJAX.

JIunza. Xon nydeit B auH3e. Ontudeckas cucreMa ¢oroamnnapara, MUKpOCKoIa U Teneckomna. [1a3
KaK OIITHYECKasl cucTemMa. bin3opykocTs U 1a1bHO30PKOCTb.

Paznoxenue Oenoro csera B crekrp. OnbiTel HploroHa. CrokeHHE CHEKTpPalbHBIX IIBETOB.
Hucnepcus ceera.

Hemoncmpayuu.

[IpssMonMHENHOE pacIpOCTPAaHEHUE CBETA.

OtpaxkeHue cBera.

[Tomyuenue n300pakeHUil B IIIOCKOM, BOTHYTOM U BBIITYKJIOM 3€pKaJiax.
IIpenomnenue ceera.

OnTHyeckuii CBETOBOI.

Xon styueit B coOuparomiei TuHse.

Xox J1ydeil B paccenBarolei JTMH3E.

[Tonryuenue n300paxeHUil ¢ MOMOILBIO JIUH3.

. IIpunnun nefictBus ¢poroanmnapara, MUKPOCKOIA U TEIECKOIIA.
10. Mogens riasa.

11. PasnoxeHue 0€10ro cBeTa B CIIEKT].

12. Tlomyyenue 6€70T0 CBETa MPHU CIIOKEHUH CBETAa Pa3HBIX IIBETOB.

©CoN TN E

Jlabopamopnuvie pabomot u onvimol.

1. HccnemoBaHue 3aBUCUMOCTH yTila OTPAXKEHHUSI CBETOBOTO JIy4a OT yIJia TaIeHHs.

W3ydeHne XxapakTepuCcTUK H300pakeHus IpeIMeTa B INTIOCKOM 3epKalle.

HccnenoBanme 3aBHCHMOCTH yIJia MPEJIOMIICHHUSI CBETOBOTO Jiyda OT yIJia MaJEHUS Ha TPaHUIe
«BO3JIYX—CTEKIIO».

[Tomy4yenue n300pa>keHUid ¢ TOMOIIBIO COOUpAIOIIEH JTUH3HI.

Omnpenenenne GOKYCHOTO PAaCCTOSHUS M ONITUYECKON CHIIBI COOMPAIOIei TNH3HI.

OMnBITH TIO PA3TIOKEHHUIO OEIIOTO CBETA B CIIEKTP.

OMNBITHI MO BOCTIPUSATHIO I[BETA MPEAMETOB IIPHU UX HAOTIOACHUN Yepe3 IBETOBbIC (DUITBTPHI.

w N

No oA

Pasznen 12. KBantoBble siBJIeHHUS.

Onwitel  Pesepdopna u mmanerapHas wmonenb atoma. Mogens aroma bopa. Mcmyckanue wu
MOTJIOIIEHNE cBeTa aTOMOM. KBaHThI. JInHEHYaThIe CIIEKTPHI.

PagunoaktuBHOCTh. Anbda, Oera- u ramma-usnydeHus. CTpoeHUE aToOMHOTO sapa. HykioHHas
MOJIETh aTOMHOTO siipa. M3oTonkl. PagnoakTuBHbIe npeBpaiieHus. [lepuoa nmonypacmnana aTOMHBIX siAEp.

Snepuble peakuuu. 3aKOHBI COXPAHEHUSI 3apsS0BOTO U MACCOBOI'O YUCEN. DHEPrUsl CBSI3M aTOMHBIX
snep. CBsi3b Macchl ¥ S)HEpruu. Peaknuu cuHTe3a U aeneHus saep. Mcrounuku sneprun ComHIa u 3BE3]1.

SnepHas sHepreruka. J[edcTBUs paguOaKTUBHBIX U3JIYYEHUN HA )KUBbBIE OPTaHU3MBI.

Hemoncmpayuu.

CrieKTpbl U3JIy4€HNUs U TIOTJIOIIEHHUS.
CrneKTpbl pa3aIMyHbIX Ta30B.

CnexTp Bogopo/a.

Habmoienue TpekoB B kamepe Bunbcona.
Pabora cuérurka MOHU3UPYIOMUX U3TYYCHUH.

aprwn e



6. Perucrpanus usirydeHus NPUPOJHBIX MUHEPAIOB U IIPOJYKTOB.
Jlabopamopuwie pabomul u onvimol.

1. HaGmoaeHue CIIONIHBIX U JIMHEWYATHIX CIIEKTPOB U3ITYUCHUSI.
2. HccnepoBaHue TPEKOB: U3MEPEHUE YHEPIHH YACTHIIBI IO TOPMO3HOMY MYTH (110 oTorpadusim).
3. H3MmepeHue painoaKkTUBHOTO (OHA.

IToBTOpHTE/IBLHO-0000 1AM MOIYIb.

[ToBTOpUTENEHO-0000IIAOMINK  MOAYJIh TpPEIHA3HAYCH I CHCTEMAaTU3allid H  O0OOIICHHS
MPEIMETHOTO COJIEP>KaHUsl U OMbITa JAeSTeIbHOCTU, MPUOOPETEHHOTO MPH U3YYEHUU BCETro Kypca (U3HKH,
a TaKkKe JUISl TOJATOTOBKM K OCHOBHOMY TOCYAapCTBEHHOMY 3K3aMeHY IO (M3MKE Uil 00yJaromuxcs,
BBIOPABIIIMX ATOT YYCOHBIN MTPEAMET.

[Ipy W3yd4eHUW MAHHOTO MOXYJS PEATU3YIOTCS U CHUCTEMATH3UPYIOTCS BHJIBI JIESTEIBHOCTH, Ha
OCHOBE KOTOpBIX oOOecneuynBaeTcs JOCTHIKEHHE TMPEAMETHBIX W METANpeIMETHBIX IUIAHUPYEMbIX
pe3yabTaToB 00y4deHus, (HOPMHUPYETCS ECTECTBEHHOHAYYHAs TPAMOTHOCTh: OCBOEHHE HAayYHBIX METOJIOB
UCCJICIOBAHMSI SIBJICHUM MPUPOJBI U TEXHUKU, OBJIAJIEHUE YMEHUSIMH OOBICHATH (PU3UUYECKUE SBIICHUS,
IPUMEHSIS TTOJTyYeHHBIE 3HAHUS, PEIIaTh 33/1a49H, B TOM YUCJIE KAaUeCTBEHHBIE U IKCIIEPHUMEHTAIIbHBIE.

[TpuHIMNIUATBHO AEATETLHOCTHBIM XapakTep JaHHOTO pasjena pealu3yeTcs 3a CY4ET TOro, uTo
00yyJaromuecs BHITIOIHSIOT 3aJaHHsI, B KOTOPHIX UM MPE/IaraeTcs:

HA OCHOBE IIOJIYUCHHBIX 3HAHMH pacro3HaBaThb M HAYYHO OOBSACHATH (DU3MUECKHE SIBICHUS B
OKpY’KarolIel pUpoe 1 TOBCEIHEBHOM KHU3HH,

UCIIOJIb30BaTh HAyYHBIE METOAbl UCCIEIOBAaHUS (PU3UUECKHUX SBIICHUH, B TOM YHCIE I MPOBEPKH
THIIOTE3 U OTYYCHUSI TEOPETUIECKUX BBHIBOJIOB;

OOBSCHATh HAy4YHBIE OCHOBBI HaWOOJIe€ BaXKHBIX JOCTHKEHHH COBPEMEHHBIX TEXHOJIOTUM, HaIrpHUMep,
NPAaKTUYECKOTO HCIIOJIb30BAaHMUS PA3JIMYHBIX MCTOYHHUKOB DHEPTMU HAa OCHOBE 3aKOHA IPEBPAICHHS U
COXPAaHEHHUS BCEX M3BECTHBIX BHI0B YHEPTHH.

. INTAHUPYEMBIE PE3YJIbTATbBI OCBOEHUS ITPOI'PAMMBI 110 ®U3UKE HA YPOBHE
OCHOBHOI'O OBHIEI'O OBPA3OBAHUA
N3yuenne (U3MKH Ha ypOBHE OCHOBHOIO OOIIero oOpa3oBaHMs HANpaBlIE€HO Ha JOCTHXKEHHE
JUYHOCTHBIX, METAIIPEIMETHBIX U MPEAMETHBIX 00pa30BaTENIbHBIX PE3YIbTATOB.
B pesynbrate u3yueHus (U3MKM HAa YPOBHE OCHOBHOIO 00IEro oOpa3oBaHHs Yy 0O0ydaroulerocs
OyayT cOpMUPOBAHBI CIEAYIOLINE JUYHOCTHBIE Pe3YJIbTAThI B YaCTHU:

1) naTpHOTHYECKOr0 BOCIIMTAHHUSA:

—IPOsIBJIEHUE UHTEPECA K UCTOPUU U COBPEMEHHOMY COCTOSIHUIO POCCUMCKON (PU3MUYECKOM HAYKH;

— LIEHHOCTHOE OTHOIIEHHE K IOCTUKEHUSIM POCCUICKUX YUEHBIX-(PU3UKOB;

2) rpaIaHCKOr0 M 1YXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUS:

—TOTOBHOCTh K AaKTHUBHOMY YYacTHIO B OOCYKJIEHUM OOIIECTBEHHO 3HAUYMMBIX U ITHYECKHUX
po0JieM, CBSA3aHHBIX C IPAKTUYECKUM IPUMEHEHUEM JOCTHKEHUH (PU3UKH;

— OCO3HAHUE BAKHOCTH MOPAJIbHO-3TUYECKUX IIPUHIUIIOB B JEATEIbHOCTH YYEHOTO;

3) 3cTeTH4eCcKoro BOCIMTAHUSA:

—BOCIIPUATUE JCTETHUECKUX KauyecTB (U3MUYECKOH Hayku: e€ TapMOHHUYHOIO IOCTPOCHUS,
CTPOrOCTH, TOYHOCTH, TAKOHUYHOCTH;

4) HEHHOCTH HAYYHOI'0 IIO3HAHUSA:

—OCO3HAHME LIEHHOCTH (PU3MUECKOM HAyKH KaK MOIIHOTO MHCTPYMEHTAa MO3HAHMUS MHUPA, OCHOBBI
Pa3BUTHUS TEXHOJOTHUNA, BAJKHEUILIEH COCTABIISIIOIIEN KYJIbTYpHI;

— pa3BUTHE Hay4YHOU JTI0003HATEIBHOCTH, HHTEPECA K CCIIEI0BATEIbCKOMN IEATEIbHOCTH;

5) popmupoBaHus KyJbTYPBbI 310POBbSI H IMOLMOHAJIBHOIO 0JIATONOTYYHsI:

—OCO3HaHME LIEHHOCTH 0e30IacHOro o0pa3a JKU3HU B COBPEMEHHOM TEXHOJIOTMYECKOM MMpE,
BQ)XHOCTHU TpaBHJI 0€30MaCHOI0 MOBEIECHUS Ha TPAHCIOpPTE, Ha JOPOrax, ¢ JIEKTPUUYECKUM U TEIUIOBBIM
000py/1I0BaHUEM B JIOMAIIHUX YCIOBHSIX;

— c(OpMHPOBAHHOCTh HAaBBIKA pe(IeKCUH, TPU3HAHKUE CBOETO IpaBa Ha OIIMOKY M TAaKOT'O JKe MpaBa
y IPYroro 4ejoBeKa;

6) TPy10BOT0 BOCIIUTAHMS:



—aKTUBHOE Y4YacTHUE B PEIICHWU TNPAKTHUECKUX 3aaad (B paMKax CeMbH, 00pa3oBaTelbHOI
OpTraHMU3aIH, TOPO/Ia, Kpast) TEXHOJIOTHYECKOH U COIMAIbHOM HANpaBJICHHOCTH, TPEOYIOIINUX B TOM YHCIIE
U GU3NYECKUX 3HAHU,

—MHTEpeC K MPAKTUICCKOMY U3YUCHHIO TIPOGECCHi, CBI3aHHBIX ¢ (DH3UKOIA;,

7) IKOJI0OrH4eCcKOro BOCIIUTAHMS:

— OpUEHTAIMs Ha MMPUMEHEHHE (DPU3MUECKUX 3HAHUH /IS pelIeHHs 3a7a4d B 00JIACTH OKpYKaromei
Cpe/ibl, TUTAHUPOBAHMS IIOCTYIIKOB M OLICHKH MX BO3MOJKHBIX TIOCJICICTBHI IS OKPYXKAIOIICH CPEJIbI;

— OCO3HaHUE TI100aTHHOTO XapaKTepa KOJOTHIECKUX MPOOJIEM U MMyTeH MX PelIeHHUS;

8) aganTanuu K M3MEHSIIOIUMCSH YCJIOBUSIM CONMAIBLHOI U PUPOIHON CpPeabl:

—THOTPEOHOCTh BO B3aMMOJICHCTBHM IPH BBITOJHECHUU HMCCICIOBAHUN M MPOEKTOB (DHU3MUECKON
HATPABIEHHOCTH, OTKPBITOCTH OIBITY M 3HAHUSM JIPYTHX;

— IIOBBIIIICHUE YPOBHS CBOCH KOMITETEHTHOCTH Yepe3 MPAKTHUECKYIO JIeSITeIbHOCTD;

—TOTPEOHOCTh B (POPMUPOBAHUN HOBBIX 3HAHHM, B TOM 4YHCIIe (OPMYJIUPOBATH HJICH, TOHSTHS,
TUTIOTE3bI 0 (PU3HUECKUX OOBEKTAX U SBICHHUSIX;

— 0CO3HaHUE ACPHUIIMTOB COOCTBEHHBIX 3HAHUI M KOMIIETCHTHOCTEH B 00JIaCTH (DU3HKH;

— IUTAHUPOBAHKME CBOCTO PA3BUTHS B MPUOOPETCHUN HOBBIX (PH3NYCCKUX 3HAHUM;

— CTpEeMJICHHE aHAIM3UPOBATh U BBISABIIATH B3aWUMOCBSI3H TIPUPOJIBI, OOIIECTBA M YKOHOMUKH, B TOM
YHCIIC C UCIOIb30BaHUEM (PH3UYECKUX 3HAHUN;

— OLICHKA CBOUX JICUCTBHM C YY4ETOM BIHSHHS Ha OKPYXKAIONIYIO CPEIy, BOZMOXKHBIX TII00aBHBIX
IMOCJICICTBHU.

METAIIPEJIMETHBIE PE3YJIbTATBI

B pesynpraTe ocBOEHHs IporpamMMbl IO (hu3nke Ha ypOBHE OCHOBHOTO 00IIero oOpa3oBaHHS Y
oOyuatonierocst OyayT copMHpPOBaHBI MeTaNpeAMeTHbIE Pe3yJbTaThl, BKIIOYAIONINE TTO3HABATEIbHBIC
YHHUBEpCAJbHbIE y4eOHBbIE JEeHCTBUSA, KOMMYHUKATUBHBIC YHUBEpCAIbHBIC Yy4deOHBIC JICHCTBHS,
PETYISATHUBHBIC YHUBEPCAIbHBIC yUeOHBIC TCHCTBUSL.

IMo3naBaTe/IbHbIe YHUBepPCcAIbHbIEe yueOHbIe AeiicTBUS
Ba3oBble 1oruyeckue geiicTBus:

BBISIBIISITh M XapaKTEPU30BaTh CyIIECTBEHHBIC TIPU3HAKNA OOHEKTOB (SIBJICHHIA);

YCTAQHABJIMBaTh CYIIECTBEHHBI MpHU3HAK KIACCU(PUKALMM, OCHOBAHUSA i OOOOIIEHUS W
CpaBHEHWS,

BBISBIISATh 3aKOHOMEPHOCTHM M NPOTHBOpPEYUs] B paccMaTpuBaeMbIX (akTax, JaHHBIX H
HaOJFOICHUSX, OTHOCSAIIMXCS K (PU3HMUECKUM SBIICHHSIM;

BBISIBJISATh TPUYMHHO-CIIEACTBEHHBIE CBSI3U NPU HM3yYeHUH (U3NYECKUX SIBIEHUH M HpPOIECCOB,
JIeNIaTh BBIBOJIBI C MCTIOJB30BAHUEM JECTYKTUBHBIX U MHIYKTUBHBIX YMO3aKIIOUEHUH, BBIIBUTATh THITOTE3HI
0 B3aMMOCBSI35X (PU3NYECKUX BEITUYUH;

CaMOCTOSITENIbHO  BBIOMpATh crnoco0 pemleHus ydeOHOW (u3nueckoil 3amauu  (CpaBHEHHE
HECKOJIbKMX BapUaHTOB PELIeHHUs, BBIOOP Haubosee MoAXO0IAIIEro ¢ Y4ETOM CaMOCTOSATENIBHO BbIIEICHHBIX
KpUTEPUEB).

ba3oBble nuccienoBareibcKue AeiCTBHUA.

HCITOJIH30BaTh BOIIPOCHI KaK UCCIIEI0BATEIBCKII HHCTPYMEHT TTO3HAHNS,

MPOBOAWTHL IO CAMOCTOSITENIBHO COCTaBJICHHOMY IUIAHY ONBIT, HECIOXKHBIN (QU3NUIEeCKUid
9KCIIEPUMEHT, HEOOJIbIIIOE HCCieI0BaHne (U3NUECKOTO SIBICHUS,

OIICHUBATh HA MPUMEHUMOCTh U JJOCTOBEPHOCTH MH(POPMAIIUIO, TTOTYICHHYIO B X0JI€ UCCIIEIOBAHUS
WJIU DKCIIEPUMEHTA;

CaMOCTOSTENIbHO (hOpMYyTUpOBaTh OOOOIIEHWs] W BBIBOJBI IO PE3yJIbTaTaM MPOBEAEHHOTO
HAOIIOICHUS, OTBITA, UCCIICJIOBAHMS,

MIPOTHO3UPOBATH BO3MOXKHOE JalbHEHIIee pa3BUTHE (PU3NUECKHUX MPOIIECCOB, a TAKXKE BBIABUTATH
MPEINOJIOKEHUS 00 X PA3BUTHUU B HOBBIX YCIIOBUSX U KOHTEKCTaX.

Pabora ¢ nnopmanmeii:

MPUMEHSTh PAa3TUYHbIE METObI, HHCTPYMEHTHI U 3allPOCHI TPU MOUCKE U 0TOOpe H(GOPMAIIUU WITH
JAHHBIX ¢ YIETOM MPEIIOKEHHOM yaeOHOH (hU3UIECKOM 3a1a4H;



aHaJM3UPOBaTh, CHCTEMATU3UPOBATh W HMHTEPIPETUPOBATH HMH(GOPMAIMIO PA3TUYHBIX BHUJOB H
dbop™M mpeacTaBIeHUS;

CaMOCTOSITENIbHO ~ BBIOMpATh  ONTHUMaJbHYIO  (QOpMy  MpeiacTaBieHHs  WHPOpMAIMKA |
WUTIOCTPUPOBATh pEHIacMble 3aJaddl HECIOKHBIMH CXEMaMH, AWarpaMMaMH, WHOH rpadukod U HX
KOMOWHAIIUSIMH.

KOMMyHI/IRaTI/IBHLIe YHuBEpCaJdbHbLIC yqeﬁnme JecTBUA:

B XOJI€ 00CYX/ICHUS Y9eOHOTO MaTepuala, pe3yJIbTaToB JIA0OPATOPHBIX paOdOT U MPOCKTOB 3a/1aBaTh
BOIIPOCHI TI0 CYIIECTBY OOCYXIA€MON TeMbI W BBICKA3bIBaTh HJICH, HAIICJICHHBIC HA PEIICHUE 3ala4d U
noJyiepykaHue OJ1aroXenaTeIbHOCTH OOICHHUS;

COIOCTaBJISITh CBOM CYXJICHHUS C CYXACHUSAMH JAPYrHUX YYaCTHHKOB JHAliora, OOHApPYXHBATh
pas3JIn4me U CXOJCTBO TO3HIINH;

BBIPA)XaTh CBOIO TOYKY 3PCHHS B YCTHBIX U MUCHbMEHHBIX TEKCTAX;

NyOJIMYHO TIPEACTABISTh PE3YJIbTaThl BBIOJHEHHOTO (U3UYECKOTO OmbiTa (IKCIIEPUMEHTA,
UCCIICIOBaHMUS, TIPOCKTA);

MIOHMMATh U HMCIOJIb30BaTh MPEUMYIIECTBA KOMAaHIHON U WHIUBUAYATHLHONW paOOTHI MPU PEIICHUH
KOHKPETHOU (PU3HUYECKOU MPOOIIEMEI;

NPUHUMATh LEIH COBMECTHOW JESTEIbHOCTH, OPraHU30BBIBATH JCUCTBUS 1O €€ JOCTHIKCHHIO:
pacrpeneniaTh pojiH, OOCYXJaTh MPOIECCHI W Pe3yJIbTaThl COBMECTHOW pabOThI, 0000IIaTh MHEHUS
HECKOJIbKHUX JIFOJICH;

BBIMOJIHATH CBOIO YacTh pabOThI, JOCTHTasi KAYECTBEHHOIO PE3yJbTaTa 0 CBOEMY HAIPABJICHUIO U
KOOPJMHUPYSI CBOM JICHCTBUS C IPYTUMH YWICHAMHU KOMaH/IbI;

OIICHUBATh Ka4yeCTBO CBOCTO BKJIaJa B OONMH MPOAYKT IO KPUTEPHUSIM, CAMOCTOSATEIHLHO
c(OPMYITMPOBAHHBIM YYaCTHUKAMHU B3aUMOJICHCTBUSI.

PeryisiTUBHBbIe yHHBepCcAJIbHbIe yUeOHbIE 1eiiCTBUS
Camoopranuszanmsi:

BBISIBIIATH MPOOJIEMBI B dKU3HEHHBIX U YUEOHBIX CUTYaLUsX, TPEOYIOIIUX s peIleHUs] PU3UUIECKUX
3HAHUI;

OPUEHTUPOBATbCSA B Pa3IMYHBIX MOAXOAAX MPHUHATHS PELIEHUM (MHIUBUIYalIbHOE, INPUHATHE
pelIeHus B IpyMIe, MPUHITHE PEILIEHUH TPYIIOil);

CaMOCTOSITENIbHO COCTABJIATh AJITOPUTM pelleHus (PU3MUECKON 3a7aul UM IUIaHA MCCIIEJOBAHUS C
Y4ETOM MMEIOIINUXCS PECYpPCOB M COOCTBEHHBIX BO3MOXKHOCTEM, apryMeHTHpOBaTh IpeiJiaraeMble
BapHaHTHI PELICHUI;

Jies1aTh BbIOOpP 1 OpaTh OTBETCTBEHHOCTD 3a pEIIECHNUE.

CaMOKOHTpOJIb, 3MOLMOHAJIBHBLIA HHTEJLJIEKT:

J1aBaTh aJICKBAaTHYIO OLICHKY CUTYallUH U NpeuIaraTh IiaH €€ U3MEHEHNS,

OOBSACHATh MPUYMHBI JOCTH)KEHUS (HEIOCTUXKEHUS) PE3yJbTaTOB JEATEIbHOCTH, JaBaTh OIICHKY
nproOpPETEHHOMY OIIBITY;

BHOCUTb KOPPEKTUBbI B JESATENBHOCTh (B TOM 4YHCIE€ B XOJ BBINOJHEHUS (PU3NYECKOTO
UCCIIIOBAaHUS WJIM TPOEKTAa) HAa OCHOBE HOBBIX OOCTOSITEIBCTB, W3MEHHMBIIUXCS CHUTYallHi,
YCTaHOBJIEHHBIX OMIMOOK, BOSHUKIINX TPYIHOCTEH;

OLICHUBATh COOTBETCTBUE PE3YJIbTATA LIEJIA U YCIIOBUSM;

CTaBUTb ce0s Ha MECTO APYroro 4ejaoBeKa B XOJE€ CIopa WIM AMCKYCCHM Ha HAy4YHYI TEMY,
[IOHUMATb MOTUBBI, HAMEPEHHUS U JIOTUKY IPYroro;

IpHU3HaBaTh CBOE MpPaBO Ha OMMOKY MpU peuieHUH (PU3NYECKHX 3ajad WIK B YTBEPXKICHUAX Ha
HAy4HbIE TEMBI U TAKOE K€ IIPABO IPYroro.

HNPEIMETHBIE PE3YJIbTATBI OCBOEHHSA YYEBHOTI'O INTPEJIMETA «®U3UKA»

K koHy obyuyenus B 7 kJiacce nmpeIMeTHbIE pe3yibTaThl Ha 0a30BOM YpPOBHE JIOJKHBI OTpa)aTb
c(OpMUPOBAHHOCTH Y O0YUAIOLIUXCSl YMEHUH:



MCIIOJIb30BaTh MOHATHA: (PU3NUECKHE U XUMUUECKHE SBJICHUS, HAOIIOCHHE, SKCIIEPUMEHT, MOJIEb,
TUIO0TEe3a, SAUHUIBI (PU3UYECKUX BEJIUYUH, aTOM, MOJIEKYJa, arperaTHble COCTOSHUS BellecTBa (TBEpIOE,
KHUJIKOE, Ta3000pa3HOe), MEXaHUYECKOe [BHXKEHHE (paBHOMEPHOE, HEpaBHOMEpPHOE, MPSIMOJIHMHEHHOE),
TPaeKTOpHs, paBHOJEHCTBYIomAs cuia, naepopmanus (ympyras, TIUIacTU4YecKas), HEBECOMOCTb,
COOOILAOIINECS COCYIbI;

paznuuath sBieHUs (AuQdy3us, TeI0BOe JABIKEHNE YaCTHUI[ BEIIECTBA, PABHOMEPHOE JIBH)KEHUE,
HEPaBHOMEPHOE [BUKECHME, MHEPLHUs, B3aUMOJCHCTBUE TEJ, PABHOBECUE TBEPABIX TEJ C 3aKPEIIIEHHON
OCbIO BpallleHus, Nepeiaya AaBlIeHusl TBEPABIMU TEIaMHU, KUIKOCTSIMU U ra3amMu, aTMoc(hepHOoe JaBiIeHHE,
IJ1aBaHuc TCJI, NPCBpALICHUA MEXaHNYeCKOH 3Hepr1/11/1) 110 OIHMCAHHUIO HUX XAPAKTCPHBLIX CBOMCTB M Ha
OCHOBE OIIBITOB, JIEMOHCTPUPYIOIIUX JaHHOE (PU3UUECKOE SBIICHHE;

pacrio3HaBaTh MPOSBICHUE M3YYCHHBIX (PU3UYECKUX SBICHUN B OKpPYXKAIOIIEM MHUpE, B TOM YHCIIE
dbusnueckue sSBIEHUS B MPHUPOJEC: MPUMEPHI ABMKECHUS C PA3TUYHBIMU CKOPOCTSIMH B KHBOW U HEXUBOM
pUpojie, ACUCTBUE CHIIBI TPEHUS B MPHUPOJE M TEXHUKE, BIMUSHUE aTMOC(EPHOTO NABJICHUS HA KUBOU
OpraHu3M, IUIaBaHHe pPbIO, pblYard B TeJle YeJOBEKa, NMPU 3TOM MEPEBOJAUTH MPAKTUYECKYIO 3a/lady B
yueOHYI0, BEICTISITH CYIIIECTBEHHBIC CBOMCTBA (IPU3HAKHM) (PU3NICCKUX SBICHUIA;

ONMCHIBATh U3YUYEHHbIE CBOWCTBA TeN U (PU3WYECKUE SBJICHHS, UCIONb3Yys (PU3NUYECKUE BEIUYUHBI
(Macca, 00bEM, IIIOTHOCTH BEIIECTBA, BPeMs, IyTh, CKOPOCTh, CPENHSS CKOPOCTb, CHJIa YIPYTOCTH, CHIIA
TSOKECTH, BEC Tella, CHJIa TPEHUs, JaBiieHue (TBEPAOro Tena, *KHUAKOCTH, Tra3a), BHITAIKUBAIOLIAS CHUIIA,
MeXaHH4YeCKass pabdoTa, MOIIHOCTh, IJICYO CHJIBI, MOMEHT CHJIbI, KO3(D(HUIMEHT TMOJE3HOTO ICHCTBHS
MEXaHHM3MOB, KHHETHYECKas W TMOTEHIMaJbHAas OJHEprus), MpU OMNHCAHWU MPABWIBHO TPaKTOBATh
(1)H3H‘I€CKHﬁ CMBICJI HCIOJIB3YyEMbBIX BCJIWYWH, HUX 0003HaueHus1 " CIMHUIIbI (1)I/I3I/I‘~I€CKI/IX BCJIIMYHH,
HAXOJUTh (POPMYIBI, CBS3BIBAIOUINE NAHHYIO (PU3UYECKYIO BEITMYMHY C IPYTMMH BETUYMHAMU, CTPOUTH
rpaduKu H3y4EeHHBIX 3aBUCUMOCTEH (DU3HUECKUX BEITUIHH;

XapaKTepU30BaTh CBOMCTBA Tell, PU3NUYECKUE SIBJICHUS U MPOLIECCHI, UCIIONb3Ys MPaBUiIa CIOKCHHS
cul (BIOJdb OJHOW MPsiIMOH ), 3aKoH ['yka, 3akoH [lackais, 3akoH ApxuMesa, MPaBUJI0O paBHOBECHS phlyara
(0710Ka), «30710TOE MPABUIIO» MEXAHUKH, 3aKOH COXPAHEHHs] MEXaHUYEeCKOW SHEPruu, Mpu ATOM JaBaTh
CJIOBECHYIO ()OPMYJIMPOBKY 3aKOHA U 3AIIMCHIBATH €r0 MaTEMAaTUYECKOE BHIPAKEHHE;

00BSACHATH (PU3MUECKUE SBIICHUS, TIPOIECCHl U CBOICTBA TEJ, B TOM YUCIIEC U B KOHTEKCTE CUTYaIlHid
MMPAKTUKOOPUCHTHUPOBAHHOI'O XapaKTEpa: BbIABJIATH MIPUIUHHO-CICACTBCHHBIC CBA3HU, CTPOUTH o0BsIcHEHHE
u3 1-2 jmormyeckux maroB ¢ omopoi Ha 1—2 M3YyYEHHBIX CBOICTBA (PU3UYECKUX SBICHHUM, (HU3HMUECKUX
3aKOHA MITH 3aKOHOMEPHOCTH;

pewmiath pacy€THble 3a1aud B 1—2 NEHCTBHs, MCIIONB3Ys 3aKOHBI U (POPMYIJIBI, CBSI3BIBAIOLIME
(1)I/I3I/I‘ICCKI/IC BCJIMYMHBI: HA OCHOBC aHallM3a YCJIOBHUSA 3aJavd 3allMChbIBATh KPATKOC YCIIOBHUC, IMMOACTABIIATH
¢u3nyeckre BeJIMYMHBI B OPMYJIbI M IPOBOAUTH PACUETHI, HAXOAUTH CIPABOYHbBIE TaHHBIE, HEOOXOUMbIE
JJId peIICHU 3a1a4, OCHUBATh PCAIUCTUYHOCTD HOHy‘lGHHOﬁ (1)I/I3I/I'-I€CKOI\/JI BCJIMYHHBI,

pacrio3HaBaTh NpPOOJEMbI, KOTOPbIE MOXHO pEIIUTh MPH MOMOLIM (U3NYECKUX METOJOB, B
ONMCAHWU MCCIENOBAaHUS  BBIJCNATH IMPOBEPIEMOE MPENINOoJIOKeHHe (TUIOoTe3y), pas3inyarb U
UHTEPIPETUPOBATh MOJIYYEHHBIH PE3ysIbTaT, HAXOAUTh OHMIMOKU B XOJi€ ONBITA, J€JIaTh BBIBOJBI MO €ro
pe3yabTaram;

IPOBOJIUTH OMBITHI 1O HAOMIOJCHUIO (U3NYECKUX SBICHUA WIM (PU3UUYECKUX CBOWCTB TeIN:
(bopMyTHpOBaThH MPOBEPSIEMBIE MPEAIOIOKEHHSI, COOUPATh YCTAHOBKY M3 MPENIOKEHHOTO 000pyI0BaHHUS,
3aIMCBIBATh XOJ1 OIBITA U (POPMYITUPOBATH BBIBOJIBI;

BBITOJHATH NPSIMblE U3MEPEHMSI PACCTOSIHUSI, BPEMEHH, Macchl Tesa, 00bEMa, CUJIbl U TEMIIEPATYPhI
C HUCHOJb30BAHMEM AHAJOTOBBIX M IM(POBBIX NMPUOOPOB, 3aMUCHIBATh MOKa3aHUs NMPHOOPOB C yUETOM
3a/1aHHOM a0COIOTHOM MOTPEIIHOCTH U3MEpPEHU;

IPOBOJIUTH HCCIEIOBAaHME 3aBUCHUMOCTH OAHON (U3WYECKOHM BEIMYUHBI OT JApPYrod ¢
HCIIOJIb30BaHUEM MPSMBIX W3MEpPEHUH (3aBUCHUMOCTH MYTH PaBHOMEPHO JIBMKYLIETOCs Tela OT BPEMEHU
JBIDKEHUS Tela, CUJIBl TPEHUs CKOJBKEHHUS OT Beca Tella, KayecTBa OOpabOTKU MOBEPXHOCTEH Ten U
HE3aBUCUMOCTH CHWJIBI TPCHHUA OT ILJIOMAau COMPUKOCHOBCHHUA TCJI, CHJIbI YINPYIroCTH OT YIAJIHMHCHHA
NPYKUHBI, BBITAJIKUBAIOIIEH CHUJIBI OT 00bEMa MOTPYKEHHOM YacTH Tella U OT IUIOTHOCTU KUAKOCTH, €€
HE3aBUCUMOCTHU OT IINIOTHOCTHU TE€Jia, OT FJ'IY6I/IHI)I, Ha KOTOPYIO IMOTPYKEHO TEIIO, YCJ'IOBI/II\/’I IJ1aBaHUs TEI,
YCIOBUH paBHOBECHS pblyara M OJOKOB), y4acTBOBaTh B IIJITAHUPOBAHWUU Y4EOHOTO HCCIIEI0BaHMUS,
coOuparh YCTAaHOBKY U BBIIIOJIHATh U3MEPEHUS, ClIeys NPEAJI0KEHHOMY IJ1aHy, (PMKCUPOBATh PE3yJIbTaThl
MOJYYEHHOM 3aBUCHUMOCTH (PU3MUECKUX BEJIUYMH B BHJIE MPEUIOKEHHBIX TaONUIl U rpaduKoB, JAeiaTh
BBIBOJbI 11O pE3yJIbTaTaM UCCIICTOBAHUSA,

IPOBOJUTH KOCBEHHbIE H3MEPEHUs (PU3MUECKUX BEIWYMH (TUIOTHOCTH BELIECTBA >KUIKOCTU H
TBEPAOrO Teja, CHJIa TPEHHs CKOJIbKEHHUs, JaBJICHHE BO3/AyXa, BHITAIKUBAIOLIAs CUia, JEUCTBYIOIIas Ha



HOTPYKEHHOE B JKUAKOCTh TeNo, KO3(P(PHUIMEHT MOJE3HOTO AEHCTBHS NMPOCTHIX MEXaHU3MOB), CIEIys
NPEJIOKEHHOW MHCTPYKLIMU: MPH BBIMOJIHEHUN W3MEPEHUN cOOMpaTh 3KCIEPUMEHTAbHYIO YCTAaHOBKY U
BBIUMCIISTH 3HAYCHUE UCKOMOW BEJTMYUHBI;

coOJr01aTh MpaBUJIa TEXHUKHA 0€30MaCHOCTH MpU padboTe ¢ J1abopaTopHBIM 000PYAOBAHHUEM;

yKa3bplBaTh MPHUHLUNBI JEHCTBUA TNPHUOOPOB M TEXHUYECKUX YCTPOWCTB: BECBHI, TEPMOMETD,
JTUHAMOMETP, COOOIIAIONINECS COCY/Abl, OapOMETp, pblyar, MOABMKHBIN U HEMOABHKHBIM OJI0K, HAKJIOHHAs
TUIOCKOCTB;

XapaKTepU30BaTh MPUHIIMIIBI ACHCTBUS U3YUYEHHBIX MPHUOOPOB U TEXHUUECKUX YCTPOUCTB C OMOPOit
Ha WX ONUCaHWi (B TOM 4HCJE: TMOAIIUIHHUKH, YCTPOHCTBO BOJONPOBOAA, THIPABIMYECKUI Tpecc,
MaHOMETp, BBICOTOMEp, MOPIIHEBOW HACOC, ApEOMETp), UCIIOJIb3ys 3HAHUS O CBOMCTBAX (DU3MUECKUX
SBIICHUH 1 HEOOX0qUMbIe (PU3HUECKUE 3aKOHBI U 3aKOHOMEPHOCTH;

IPUBOJIUTH HpPUMEPHl (HAXOOUTh MHGOPMAIUIO O NpUMEpax) MPAKTHUYECKOIO HCIOJIb30BAHUS
GU3MYECKUX 3HAHWN B TOBCEIHEBHOW JKM3HHM I oOecreueHus: 0e30MacHOCTH TMpU OOpalIeHUH C
npuOopaMu U TEXHUUYECKUMHU YCTPOMCTBAMH, COXPAHEHUS 3/I0POBbS U COOIIOCHHS HOPM IKOJIOTUYECKOTO
MOBEJICHUS B OKPYKAIOLIEN CPENE;

OCYIIECTBIISAITh OTOOp MCTOYHHUKOB HH(OpManuu B HHTepHETe B COOTBETCTBUU C 3a/JaHHBIM
MOMCKOBBIM 3aIIPOCOM, Ha OCHOBE HMMEIOIIUXCS 3HAHUM W IMyTEM CPaBHEHUS Pa3IMYHBIX MCTOYHHUKOB
BBIICTISATH HHPOPMAIIIIO, KOTOPAS ABIISETCS IPOTUBOPEUUBON MIIH MOXKET OBITh HEJOCTOBEPHOI;

UCTIOB30BaTh TPU  BBIIOJHEHWM y4YEOHBIX 3aJaHUN  HAYYHO-TIONMYISIPHYIO  JIUTEPATypy
bu3NYECKOro Cconep:KaHus, CIpPaBOYHBIE MaTepuaibl, pecypchl ceTu VIHTepHEeT, BiageTh MNpUEMaMHU
KOHCIIEKTUPOBAHU TEKCTa, MpeoOpa3oBanHus HH(POpMAIK U3 OJTHOW 3HAKOBOW CHCTEMBI B IPYTYIO;

co3/1aBaTh COOCTBEHHbIE KPATKHE MUCbMEHHBIE U YCTHBIE COOOIICHHSI Ha OCHOBE 2—3 MCTOYHHKOB
uHpopManuu (U3UIECKOTO COJEPKAHHSI, B TOM YHUCIE IMYOJUYHO [eNaTh KpaTKue COOOMICHUs O
pe3ynbTaTax MPOEKTOB WM Y4EOHBIX HCCIEOBAaHMM, MPU ITOM TIPAMOTHO HCIIOJIB30BATh HM3yYCHHBIN
MOHSATHIHBIN anmapaT Kypca (GU3MKH, COPOBOXKIATh BHICTYIUICHUE MTPE3CHTAIIUCH;

IIPU BBIMIOJIHEHUU Y4YEOHBIX MPOEKTOB M MCCIEIOBAHUN paclpenensaTh O00S3aHHOCTH B TPYIIE B
COOTBETCTBUHM C IIOCTABJICHHBIMH 33JadyaMH, CJCIUTh 3a BBIOJHEHHEM IUIaHA JCHCTBHM, aJeKBAaTHO
OLICHUBATh COOCTBEHHBIH BKJIAJ B JEATEIbHOCTh TPYIIBL, BBICTPAaWBaTh KOMMYHUKATHBHOE
B3aUMO/ICHCTBHE, YIUTHIBast MHCHHE OKPYKAIOIIHX.

K koHmy oOydeHus B 8 kJiacce mpeMeTHble pe3yibTaThl Ha 0a30BOM YpPOBHE JOJKHBI OTpa)kaTh
c(OpMUPOBAHHOCTH Y O0YUaIOLIUXCSl YMEHUH:

UCIIOJIb30BaTh MOHATHUS: Macca W pa3Mepbl MOJIEKYN, TEIJIOBOE IBUKEHHE aTOMOB M MOJIEKYI,
arperaTHble COCTOSIHMS BEIECTBA, KPUCTANIMYECKUE U aMOp(HbIE Tela, HACHIICHHbI U HEHACBIIIIEHHBIN
nap, BJI@XHOCTb BO3/yXa, TeMmIepaTypa, BHYTPEHHSsSI SHEprusi, TEIJIOBOM JABHUIaTellb, 3JIEMEHTapHbIN
JNEKTPUYECKUH 3apsll, JMEKTPUUECKOE I0JIE, TPOBOAHUKU U JUAIEKTPUKH, TOCTOSIHHBINA JJIEKTPUUECKUN
TOK, MarHUTHOE TOJIE;

pasnnyarh SBIEHUS (TEIJIOBOE pacUIMpeHHe U CKaTue, Telionepenayda, TEIUIOBOE paBHOBECHE,
CMauMBaHME, KaNWUIApHbIE SBJICHMS, HWCHApPEHHUE, KOHJIEHCAIUs, IIJIaBJICHHUE, KPHUCTAJUIM3ALMS
(oTBepaeBaHME), KUIIEHUE, TeIulonepeaada (TerIONPOBOIHOCTh, KOHBEKIIUS, U3IyUYCHUE), AIICKTPU3AIUS
TEJ, B3aUMOJIEHCTBUE 3apsAJI0B, AEUCTBUSI DJIEKTPUUYECKOIO TOKA, KOPOTKOE 3aMbIKaHHE, B3aUMOJIEHCTBHE
MarHuToB, JEWCTBHE MArHUTHOTO MOJS Ha MPOBOJHUK C TOKOM, 3JEKTPOMAarHUTHAs HHIYKIHS) IO
ONMCAHHUIO HUX XapaKTEPHBIX CBOMCTB M HA OCHOBE OIBITOB, JEMOHCTPHPYIOLUIUX JAaHHOE (U3HMUECKOE
SIBJICHUE;

pacrio3HaBaTh MPOSBICHUE M3YYCHHBIX (PU3UUYECKUX SBICHUN B OKPY’KAIOIIEM MHpE, B TOM YHCIe
busnueckue sBIEHUS B TMPUPOJE: MOBEPXHOCTHOE HATSHKEHHE M KaNWJUISIPHBIE SIBJICHHUS B NPUPOJIE,
KpHUCTaJIbl B Tipupoje, usnyuenue ConHIa, 3aMep3aHue BOJ0EMOB, MOPCKHE Opu3bl, 00pa3oBaHUE POCHI,
TyMaHa, HMHes, CHera, >JEKTPUYECKHE SIBJICHUs B aTMocdepe, IIEKTPUYECTBO HKHUBBIX OPraHU3MOB,
MarHuTHOE Tojie 3eMiH, Apeid MOII0COB, pOJib MarHUTHOTO MOJS Ul KM3HM Ha 3emile, MOJSpHOE
CUSIHUE, TIPU 3TOM TEPEeBOAUTH MPAKTUUECKYIO 3a/ladyy B y4eOHYIO, BBIJENATH CYIIECTBEHHBIE CBOMCTBA
(mpu3HaKM) (PU3NYECKUX SIBICHUIH;

ONMCHIBATh M3YYEHHbIE CBOWCTBA Tel M (PU3NYECKUE SBJICHHS, UCTIONb3Yd (PU3NYECKUE BEIUYUHBI
(TemmepaTypa, BHYTPEHHsISI SHEPIUsl, KOJIMUYECTBO TEIUIOTHI, y/eIbHas TeINIOEMKOCTh BEIIECTBA, y/eIbHas
TEIUIOTa IUIABJIEHUS, yJelbHas TeIIoTa I[MapooOpa3oBaHus, ylelbHas TEIJIOTa CrOpaHUsl TOILUIUBA,



KOO(QQHUIMEHT TOJE3HOr0 JEHCTBUS TEIUIOBOW MAIIMHBI, OTHOCHTEIbHAs BIAXHOCTb BO3JyXa,
JNEKTPUYECKUI 3apsll, CUjla TOKa, AJIEKTPUUYECKOE HAINpSKEHHE, CONPOTUBICHHE MPOBOAHHUKA, yIEIbHOE
COIIPOTHBIIGHUE BEIIECTBA, PabOTa M MOIIHOCTb 3JIEKTPHUECKOrO0 TOKa), MPU OMHUCAHUM IPABHILHO
TPAKTOBATh (PU3UUECKHI CMBICI UCIIOJIb3YEMbIX BETUYMH, 0003HAYCHUS U €IUHUIBI (PU3NUYECKUX BEIUYMH,
HAXOJIUTh (POPMYIIBI, CBSI3BIBAIONINE TAHHYIO (PU3MUECKYIO BEIMYUHY C JPYTUMH BEJIWYMHAMH, CTPOHUTH
rpaduKu U3y4eHHBIX 3aBUCUMOCTEN (DPU3HUECKUX BEJIMYMH;

XapakTepu30BaTh CBOWCTBA Tel, (U3WYECKHE SBICHHUS W MPOIECCHl, MCIOIb3ysl OCHOBHBIC
MOJIO’KEHHUS MOJIEKYJISIPHO-KUHETHYECKON TEOPUHU CTPOCHHUS BEILIECTBA, IPUHLIUIT CYNEPIO3UINH MoJel (Ha
KaueCTBEHHOM YPOBHE), 3aKOH COXpaHEHUs 3apsaa, 3akoH Oma i ydacTka 1enu, 3akoH /xoyns—Jlenua,
3aKOH COXPaHEHHUs SHEPIUH, MPU TOM JlaBaTh CIOBECHYIO (OPMYIHPOBKY 3aKOHA M 3alHChIBATh €ro
MaTEMaTUYECKOE BBIPAKEHUE;

O0BSACHATh (PU3MYECKUE TPOILIECChl U CBOMCTBA Tel, B TOM 4YMCIE M B KOHTEKCTE CHUTYaluil
NPaKTUKOOPHUEHTUPOBAHHOTO XapaKTepa: BBIABIATH MPUUYNHHOCIEICTBEHHBIE CBS3U, CTPOUTH OOBSICHEHHE
13 1-2 JOrMYecKux IIaroB ¢ OMOpPOM Ha 1—2 WM3Y4YEHHBIX CBOWMCTBA (PU3MUYECKHMX SIBICHUM, (HPU3UIECKUX
3aKOHOB WJIM 3aKOHOMEPHOCTEN;

pemiate pacuy€THble 3aJayd B 2—3 AEWCTBUS, HCHOJIB3YS 3aKOHBI U (OPMYIIBI, CBS3BIBAIOLINE
¢u3nueckrue BeNIWYMHBI: HA OCHOBE aHAJIM3a YCJIOBHUS 3a7audl 3alMChIBaTh KPAaTKOE YCIOBHE, BBISABISATH
HEJOCTAaTOK JIaHHBIX JJIsl PELICHUs 3a]]a4i, BEIOUpaTh 3aKOHBI U (OPMYJIIbI, HEOOXOIUMBIE ISl €€ pelIeHus,
IPOBOAMTH pacu€Thl U CpaBHUBATh IOJYYEHHOE 3HAaY€HHE (PU3UUYECKONW BEIMYMHBI C W3BECTHBIMHU
JTAaHHBIMU;

pacro3HaBaTh MPOOJIEMbI, KOTOPHIE MOXHO PEIIUTh IPU OMOIIU (PU3UIECKUX METOOB, HCIIOJIB3YS
OMKMCAHUE HCCIEIOBaHUS, BBIACIATH MPOBEPAEMOE MPEINON0KEHNE, OLIEHUBATh MPABUIBHOCTh MOPSAKA
IIPOBEJICHUS MCCIIEA0BaHNUS, 1€TaTh BbIBOIbL;

MPOBOAMUTH ONBITHI IO HAOMIOACHUIO (PU3NYECKUX SIBICHUNH WIH (PU3NYECKUX CBOWCTB Tel
(KanwIsipHbIE SIBJICHMS, 3aBUCUMOCTb JIaBJIEHUS BO3JyXa OT €ro 00bEéMa, TeMIeparypbl, CKOPOCTH
mpolecca OCThIBAHMS W HArpeBaHus NpU U3IyYEHUH OT I[BeTa U3IydYaromieid (MOorionaroei)
MOBEPXHOCTH, CKOPOCTh HCHAPEHUs BOJBl OT TEMIEPATYpPbl KUJIKOCTU U IUIOWAAU €€ IOBEPXHOCTH,
ANEKTpU3ALMS TeT U B3aUMOJICHCTBUE DIIEKTPUUECKHUX 3aps0B, B3aUMOJICHCTBUE MOCTOSIHHBIX MAarHUTOB,
BU3YaJIU3aI[isl MATHUTHBIX TIOJIEH TMOCTOSHHBIX MAarHUTOB, JEHCTBHS MAarHUTHOTO TOJS HAa MPOBOJIHUK C
TOKOM, CBOWCTBA JJIEKTPOMArHMWTa, CBOMCTBA 3JIEKTPOJBUTATENS IMOCTOSHHOTO TOKa): (OPMYIUPOBATH
IpOBEpsieMble TIPEINON0KEHNS, COOUPATh YCTAHOBKY U3 MPEIJIOKEHHOI0 000py10BaHUS, OIUCHIBATH X0/
OTbITa U POPMYJIUPOBATH BBIBOJIBI;

BBITNIOJHATH NMPSIMbIE U3MEPEHMsI TEMIEPATypbl, OTHOCUTENIbHON BIIQXKHOCTH BO3/yXa, CHUJIbI TOKa,
HaNpsDKEHUsI ¢ MCIIOJIb30BAaHMEM aHAJIOTOBBIX MPUOOPOB M JAATYMKOB (PM3UYECKUX BEJIWYMH, CPABHHUBATH
pe3yabTaThl U3MEPEHUH C YUETOM 3aJaHHOM a0COMIOTHOM MOTPEIIHOCTH;

IPOBOJIUTH HCCIEIOBAaHME 3aBUCHUMOCTH OJHOM (u3Myeckod BETMYMHBI OT JpPYro c
UCIIOJIb30BAaHUEM TMPSIMBIX H3MEpPEHUN (3aBUCHMOCTb COINPOTUBIIEHUS IPOBOJHUKA OT €ro JUIMHBI,
IUIOIAAM TIOTMEPEYHOr0 CEYEHHUS M YJEeNBHOIO CONPOTUBIIEHHS BELIECTBA NPOBOJHHMKA, CHUJIBI TOKA,
UAYIIEr0 4epe3 MPOBOJHUK, OT HAINpPSHKEHHWS HAa IPOBOJHHUKE, HMCCIEAOBAHHE MOCIEA0BATEIbHOIO U
HapaijelbHOTO COEJMHEHUI IPOBOJHUKOB): IUIAHUPOBATh HCCIIEOBAaHUE, COOMpATh YCTAHOBKY U
BBIMOJIHATh W3MEpPEHUs, CcJlenys MpeAJIOKEHHOMY IUIaHy, (UKCHUpPOBaTh pe3yJbTaThl MOJYyYEHHOM
3aBHCUMOCTH B BHJIE TaOJIUIl U IpaUKOB, J1€JIaTh BHIBOJIBI IO PE3Yy/IbTaTaM UCCIIEOBAHUS;

IIPOBOANTH KOCBEHHbIE H3MepeHUs (pU3MUecKuX BeIUYMH (yAelbHas TEIIOEMKOCTh BELIECTBa,
COIIPOTHBIIEHUE MPOBOJHHMKA, pabOTa M MOIIHOCTh AJIEKTPHUUYECKOTO TOKA): IUIAHUPOBATh H3MEPEHMS,
coOuparh 3KCIEPUMEHTAIbHYIO YCTAHOBKY, CIEIys MPEAJIOKEHHON MHCTPYKIUHU, U BBIYUCIATH 3HAUECHUE
BEJIMYMHBI;

coOiroaaTh NMpaBuiia TEXHUKU 0€30MacHOCTH IIpU padoTe ¢ 1abopaTOPHBIM 000PYIOBAHUEM;

XapaKkTepu30BaTh MPUHIHUIIBI IEHCTBUS U3YYEHHBIX MPUOOPOB U TEXHUUECKUX YCTPOUCTB C OMOPOM
Ha UX OmucaHus (B TOM YHCIIE: CHCTeMa OTOIUIEHHS JOMOB, THTPOMETp, MapoBasi TypOuHa, aMIIEepMeTp,
BOJIBTMETP, CYETUMK DICKTPUYECKOM DHEPTuH, 3JIEKTPOOCBETUTENIbHBIE MPUOOPHI, HArpeBaTelbHbIC
IEeKTponpuOOpsl  (IPUMEpPHI), DIEKTPUUECKHUE MPEeIOXPAHUTENH, 3JIEKTPOMArHUT, 3JIEKTPOJIBUTaTellb
MOCTOSIHHOTO TOKa), MCIIOJIb3YSl 3HAHUS O CBOMCTBAaX (PM3UUECKUX SIBICHUM W HEOOXOIuMble (pU3NUECKUe
3aKOHOMEPHOCTH;

pacrio3HaBaTh MPOCTbIE TEXHUYECKHE YCTPOMCTBA M H3MEPHUTEIbHbIE MPUOOPHI MO CXeMaM |
CXEMaTHYHBIM PHUCYHKaM (KHIKOCTHBI TEPMOMETpP, TEPMOC, ICUXPOMETp, THUTPOMETP, IBUTATEIb
BHYTPEHHEI0 CrOpaHMsi, JJIEKTPOCKON, PEOCTaT), COCTaBIATh CXEMbl JJEKTPUYECKHUX Lene ¢



MOCIIEIOBATEIbHBIM W TAapaJUICIFHBIM COSAMHEHHEM »JJIEMEHTOB, pa3inyasi YCIOBHBIE 00O3HAYeHUs
3JICMEHTOB JICKTPUYCCKUX IIETICH;

NPUBOJIUTH TPHUMEPHl (HAXOMUTh MHGPOPMAIUIO O TpHUMEpax) MPAKTHYECKOTO HCIOJIb30BAHUS
bu3NYecCKuX 3HAHWUN B TOBCEIHEBHOW KU3HM JUIsI OOECTeYeHHs] O€30MacCHOCTH TpU OOpaleHuu C
npruOoOpaMy U TEXHHYECKUMHU YCTPOUCTBAMH, COXPAaHEHUS 3I0POBbsS U COOIIOICHUS HOPM IKOJIOTHYECKOTO
MOBEJICHHUS B OKPYXKAIOIICH cpeJie;

OCYIIECTBIISITh TMOUCK WHpopMaruu (u3ndeckoro coaepxkanust B HTepHETe, HAa OCHOBE
UMEIOIIUXCST 3HAHUW U ITyTEM CPaBHCHUS JIONOJHUTEIIHBIX HCTOYHUKOB BBIICIATH HH(POPMAIUIO, KOTOpast
SIBJISICTCSI TPOTUBOPEUMBON UITM MOXKET OBITH HEJJIOCTOBEPHOMA;

UCIIOJIb30BaTh IPH  BBINOJIHGHUM  YYEOHBIX 3aJaHUN  HAYYHO-TIONYJISPHYIO  JIUTEPATypy
(UBHYECKOTO COJNIEPIKAHUS, CIPABOYHBIC MaTepUaibl, pPecypchl ceTu VIHTepHET, BiageTh NpUEMaMH
KOHCIICKTUPOBAHUS TEKCTA, MpeoOpa3oBaHus HH(GOPMAIMK U3 OHON 3HAKOBOH CHCTEMBI B JIPYTYIO;

CO3/1aBaTh COOCTBEHHBIC NMMCbMEHHBIE U KPAaTKUE YCTHBIE cOOOIIeHUs, 00001as nHPOPMALHIO U3
HECKOJIBKMX MCTOYHHKOB (DU3MUECKOTO COACPIKAHMS, B TOM YHUCIIC MYOJUYHO TPEICTABIATH PE3yJIbTaThl
MPOEKTHON WJIM HCCIIEIOBATEIbCKONW JIEATEIHbHOCTH, MPH 3TOM TPaMOTHO HCIIOJIb30BaTh H3YYCHHBIN
MOHSTHHHBIN arapar Kypca (pU3uKH, COMPOBOXKAATH BRICTYIUICHHE MTPE3CHTALIMCH;

IPH BBIMIOJIHEHUN YYEOHBIX MPOEKTOB W WCCIENOBAHMN (DU3MYECKHX TPOIECCOB paCIpeieiisiTh
00513aHHOCTH B TPYIIIIE B COOTBETCTBUU C TOCTABICHHBIMH 3aJla4aMH, CJICIUTh 32 BBINOJHCHHEM ILUIaHA
JNEHCTBUI M KOPPEKTHPOBATH €ro, aJICKBATHO OIICHUBATH COOCTBEHHBIN BKIJIAJl B JCSATECIBLHOCTH TPYIIIHI,
BBICTPAaNBaTh KOMMYHUKATHBHOE B3aUMOJICHCTBHE, MPOSIBIISSi TOTOBHOCTh pa3peniaTh KOH(QJIUKTHI.

K koHmy oOydeHus B 9 kjiacce nmpeaMeTHble pe3yibTaThl Ha 0a30BOM YpPOBHE JOJKHBI OTpPaKaTh
c(OpMUPOBAHHOCTh Y O0YUaIOLIUXCSl YMEHUI:

UCIIOJIb30BaTh IMOHATHS: CUCTEMa OTCY4€Ta, MaTepHajbHasi TOYKA, TPACKTOPHUS, OTHOCUTEIIbHOCTb
MEXaHUYECKOTo JBWXKEHMs, aedopmauus (ympyras, IUlacTUYecKasl), TpEHUE, LEHTPOCTPEMUTEIIbHOE
YCKOpPEHHE, HEBECOMOCTb M IEPErpy3KH, LEHTP TSHKECTH, aOCOJIIOTHO TBEPIOE TENO, LEHTP TAKECTH
TBEPAOIrO TeEja, pPaBHOBECHE, MEXaHMUYECKHWE KojeOaHUs W BOJIHBI, 3BYK, MH(QPa3BYK U YJIbTPa3BYK,
9JIEKTPOMArHUTHBIE BOJIHBI, IIIKaja 3JIEKTPOMArHUTHBIX BOJIH, CBET, OJU30PYKOCTb U JalbHO30PKOCTb,
CHEKTPBI UCITYCKaHUS U TIOTJIONIEHHS, anb(da, 6eTa- u raMMa-u3ydeHns, H30TOIIbI, SepHas SHEPTeTHKa;

pa3nuyath  SBJIE€HUS ~ (PaBHOMEPHOE M  HEpPaBHOMEPHOE  MpPSMOJIMHENHHOE  JIBUXKEHMUE,
PaBHOYCKOPEHHOE MpPSIMOJUHEHHOE NBUXKEHHE, CBOOOJHOE TMaJeHUE TeJ, PaBHOMEPHOE IBUKEHHUE IIO
OKPY)KHOCTH, B3aUMOJICHCTBUE TeJ, pEaKTHUBHOE JABIKEHHE, KoJieOaTelbHOe JBUKEHUE (3aTyXarollue U
BBIHYXJ/ICHHbIE KOJeOaHHs), PE30HAHC, BOJHOBOE JBM)KEHUE, OTpaX€HUE 3BYyKa, NPSIMOIMHEHHOE
pacnpoCcTpaHEHHUE, OTPAKEHUE U NIPEIIOMIIEHUE CBETA, ITOJIHOE BHYTPEHHEE OTPAKEHUE CBETA, PA3JI0KECHHE
0emoro cBera B CHEKTP M CJIOXEHHE CHEKTPaJbHBIX IIBETOB, JAWUCIEPCHUSI CBETa, €CTECTBEHHAas
PaMOaKTUBHOCTh, BO3HUKHOBEHHE JIMHEWYATOTO CHEKTpa HM3JIy4eHHs) MO OMUCAHUI0 MX XapaKTEePHbIX
CBOICTB U Ha OCHOBE OIIBITOB, AEMOHCTPUPYIOIIUX JIaHHOE (PU3NUECKOe SBICHHUE;

pacrio3HaBaTh MPOSBICHUE U3YYEHHBIX (PU3MUECKUX SBICHUH B OKpY)KAIOLIEM MHUpE (B TOM 4HCIe
¢usnyeckue SBICHUS B NPUPOJE: MNPWIMBBI M OTJIMBBL, JBMKEHHE I1aHeT COJHEYHOH CHCTEMBI,
PEaKTUBHOE JBUKCHHME HKMBBIX OPraHU3MOB, BOCIPHUSATHE 3BYKOB JKHUBOTHBIMH, 3E€MIIETPSCEHHUE,
ceficMMuecKue BOJHBI, I[YHAMM, 3XO, LBETAa TeJ, ONTHYECKHUE SIBICHUS B NPUPOJE, OMOIOrMYecKoe
JeicTBUE BUJUMOTIO, YJIbTPa(HOIETOBOTO U PEHTI€HOBCKOIO M3JIyUY€HHH, €CTeCTBEHHbIM PaOoaKTHBHBIN
¢doH, KOCMUYECKHE JTyYH, paJl0aKTUBHOE U3IydeHHE NMPUPOAHBIX MUHEPAJIOB, IEHCTBUE PallOAKTUBHBIX
U3JYy4eHUN Ha OpraHu3M 4elloBeKa), PU 3TOM MEePEeBOIUTH MPAKTUYECKYIO 337a4y B Y4eOHYIO, BBIJICIAThH
CYILIECTBEHHbIE CBOMCTBA (IPU3HAKN) PU3NUECKUX SBIICHUM;

OIKCHIBATh U3YYEHHBIE CBOMCTBA TeN U (PU3MUYECKUE SIBICHUS, UCHONIb3Yd (PU3HUECKUE BETUUHHBI
(cpenHsist 1 MTHOBEHHAs! CKOPOCTh TeJa MPU HEPABHOMEPHOM JIBUKEHHUH, YCKOPEHHUE, TIepeMEIIeHHE, MyTh,
yIJI0Basi CKOPOCTb, CHJIa TPEHHUS, CHJIa YIIPYTOCTH, CHJIa TSDKECTH, YCKOPEHHE CBOOOJHOTO MaJeHHs, BEC
Teja, UMITYJIbC Tella, UMIYJIbC CHJIbI, MEXaHHU4ecKast paboTa M MOILIHOCTh, OTEHLMATbHAs YHEPIHsl Tena,
NOJHATOTO HaJ MOBEPXHOCTHIO 3€MJIM, NOTEHLHUAJbHAs SHEPIUs CXKATOM MPYXKHUHBI, KHHETHYECKAsS
SHEprus, MoJHas MEXaHWYeCcKasi SHEePTUs, Nepruo U YacToTa KoJieOaHH, AJTMHA BOJIHBI, TPOMKOCTh 3BYKa
U BBICOTA TOHA, CKOPOCTh CBETA, MMOKa3aTeb MPEIOMIIEHUS CPEe/Ibl), PH OMUCAHUU MPABUIBHO TPAKTOBATh
(bu3NYECKUN CMBICT UCIIONb3YEMbIX BETUYHMH, 0003HAYEHUSI U €AMHUIIBI (PU3NYECKUX BEIMYMH, HAXOIUTh
(GopMyIbl, CBS3BIBAIOLINE JNAHHYIO (DU3MUYECKYIO BEITUUMHY C JPYTUMHU BEIWYMHAMH, CTPOUTH TIpapuKu
M3YYEHHBIX 3aBUCUMOCTEHN (PU3NYECKUX BETUYNH;



XapaKTepu30BaTh CBOMCTBA Tel, (PU3NUECKUE SIBICHUS U MPOLIECCH, UCTIOIb3Ys 3aKOH COXPAaHEHUS
SHEPruM, 3aKOH BCEMHPHOTO TATOTEHUS, MPHUHIMII CYNEPIO3UIMUA CHUJI, MPHUHIUI OTHOCUTEIHHOCTH
lanunest, 3akoHsl HplOTOHA, 3aKOH COXPAHEHUS WMITYJIbCA, 3aKOHBI OTPAKEHHUS U TPEIOMIICHUS CBETa,
3aKOHBI COXpaHEHMsI 3apsAJOBOIO M MacCOBOTO 4YHCEN MpU SACPHBIX peaklUusx, MpPH STOM JaBaThb
CJIOBECHYIO ()OPMYJIMPOBKY 3aKOHA U 3AIMCHIBATH €r0 MaTEMAaTUYECKOE BHIPAKCHHE;

00BSACHATh (U3MYECKUE TMPOILIECChl U CBOMCTBA Ted, B TOM 4YHCIE M B KOHTEKCTE CHUTYyallHid
NPaKTUKOOPHEHTUPOBAHHOTO XapaKTepa: BBIABIATh MPUUUHHO-CIIEJCTBEHHBIC CBSA3H, CTPOUTH OOBSCHEHHE
13 2—3 JIOTMYECKHUX IIaroB C OMOPOM Ha 2—3 WM3YYEHHBIX CBOMCTBA (PU3MUYECKHMX SIBICHUM, (HPU3UIECCKUX
3aKOHOB WJIM 3aKOHOMEPHOCTEN;

pemiate pacyéTHbIC 3a7aud (ONUparorecs Ha cUCTeMy U3 2—3 ypaBHEHHI), UCHOJb3Ys 3aKOHBI U
dopmyinbl, cBs3bIBarOIKMEe (PU3MUECKUE BEIMYMHBI: HAa OCHOBE aHajHM3a YCJIOBHS 33Jaydl 3alUChIBATh
KpaTKOE YCJIOBHE, BBISABJIATH HEIOCTAIOIINE WM M30BITOUHBIC JaHHbIC, BbIOUpATh 3aKOHBI U (POPMYIIHI,
HEOOXOMMBIE /TSl peIIeHUs], IPOBOIUTH PACUEThl M OLEHUBATH PEATMCTUYHOCTH MOJTYYEHHOTO 3HAYECHUS
buznyuecKoil BETNYNHBL;

pacrio3HaBaTh MpoOJIEMbl, KOTOPBIE MOKHO PEIIUTH MPU MOMOIIH (PU3HMYECKUX METO/I0B, UCIIOIb3YS
ONMCAHUE HCCIIEIOBaHUS, BBIACIATH MPOBEPIEMOE MPEINON0KEHNE, OLIEHUBATh MPaBUIBLHOCTh MOPSAKA
IIPOBE/ICHUS HCCIIEIOBAHNUS, JIeIaTh BBIBO/IbI, MHTEPIPETHPOBATH PE3YJIbTaThl HAOIIOICHUI U OIBITOB,;

MPOBOAMTH OMNBITHI IO HAOMIOACHUIO (PU3NYECKUX SIBICHUNH WIH (PU3NYECKUX CBOWCTB TeI
(u3yuenue BTOporo 3akoHa HblOoTOHa, 3aKOHA COXpaHEHHs! PHEPIHM, 3aBUCHUMOCTh NEpHoa KojeOaHWi
NPYKHHHOTO MasiTHUKA OT MacChl Ipy3a U JKECTKOCTH MPYKUHBI U HE3AaBUCUMOCTh OT aMIUIUTY Il MaJIbIX
KOJICOAHUH, MPSIMOJIIMHEHHOE PACHpPOCTPAHEHUE CBETA, PA3JIOKEHHE OEJIOT0 CBETa B CIEKTpP, M3YYCHHUE
CBOMCTB M300pakeHUs B IUIOCKOM 3€pKajie M CBOMCTB M300pakeHUs MpeAMeTa B COOUparoIel JTUH3E,
HaOJII0/ICHUE CIJIONIHBIX M JIMHEHYAThIX CHEKTPOB M3JIyUEHHsI): CAMOCTOSTEIBHO COOMPATh yCTAaHOBKY M3
U30BITOYHOTO HabOpa 000PyAOBAaHUS, OMIMCHIBATH X0/ OMBITA U €T0 PE3YAbTaThl, (HOPMYIUPOBATH BHIBOJIBI;

IPOBOJIUTH TPU HEOOXOTUMOCTH CEpPUI0 NPSIMBIX H3MEPEHHUH, Ompeesnsis CpeaHee 3HAYeHUE
u3MepsieMoil BeIM4uHbI ((DOKYCHOE paccTosiHHe coOuparomieil JuH3bI), 000CHOBBIBATH BHIOOP crocoda
U3MepeHUs (U3MEpUTENBHOIO Ipudopa);

MPOBOANTH HCCIEOBAHHE 3aBUCHUMOCTEH (PU3NYECKMX BEIMYMH C HCIOJIb30BAHUEM MPSIMbIX
U3MepeHuil (3aBUCMOCTh ITyTH OT BPEMEHU IPH PaBHOYCKOPEHHOM JIBHKCHUHU 0€3 HadabHOW CKOPOCTH,
nepuoja KojiebaHuii MaTeMaTU4YeCKOr0 MasgTHUKA OT JAJIMHBI HUTH, 3aBUCUMOCTH YTJla OTPAKEHUS CBETa OT
yria NajeHusl U yria HOpeioMJIEHUs OT yrja MajeHus): IUIaHWPOBaTh HCCIEAO0BAaHUE, CaMOCTOSTEIbHO
coOupaTh YCTaHOBKY, (UKCHPOBATH PE3YIbTAThl MONYUEHHOW 3aBUCUMOCTH (DU3NYECKUX BETUYMH B BHUJIE
TaOIHI U TpaHKOB, AETaTh BBIBOKI 110 PE3yJbTaTaM MCCIIeIOBAHNUS;

IPOBOJUTH KOCBEHHbIE M3MEpPEeHUs (U3NYECKUX BEIMYUH (CPEIHssI CKOPOCTh U YCKOpEHHE Telna
IpY PaBHOYCKOPEHHOM JIBH)KEHUH, YCKOPEHHE CBOOOIHOTO MaIeHUsI, )KECTKOCTh MPYKUHBI, K03 duimerTt
TPEHUsI CKOJBKEHUSI, MEXaHHUecKas paboTa U MOIIHOCTh, YaCTOTa U MEPUO KOJeOaHU MaTEMaTHUECKOTO
U TPY)KUHHOTO MasTHUKOB, ONTHYECKasl CHJIa COOMPAIONICH JHH3BI, paJAHOAKTHBHBIN (OH): IIAHUPOBAThH
U3MEpEeHHs, COOMpaATh IKCIIEPUMEHTAIBHYIO YCTAHOBKY M BBITIONHATh U3MEPEHHUSI, CIEys MPEATI0KEHHON
WHCTPYKIIMU, BBIYUCIATH 3HAYCHWE BEIWYMHBI W AHAIU3WPOBATH MOJYYCHHBIE PE3YJIbTAThl C yYETOM
3aJJaHHOH MMOTPEeLIHOCTH U3MEPEHNH;

coOiroAaTh NnpaBuiia TEXHUKU 0€30I1aCHOCTH IpU padoTe ¢ 1abopaTOPHBIM 000PYIOBaHUEM;

pa3ianyaTh OCHOBHBIE MPHU3HAKM M3YyYEHHBIX (U3UYECKHX MOJeNel: MarepualbHas TOYKa,
a0COMIOTHO TBEPJOE TEJIO0, TOUEUHBIH MCTOUYHUK CBETA, JIyd, TOHKAs JMH3a, IUIAHETapHasi MOJIENb aToMa,
HYKJIOHHAsI MOJIeJIb aTOMHOTO SIIpa;

XapaKTeprU30BaTh MPUHIIMIIB IEHCTBHUS H3YYEHHBIX TPUOOPOB U TEXHUIECKUX YCTPOMCTB C OTIOPOI
HAa UX ONHUCaHHs (B TOM 4YHCIIE: CIHIOMETP, NATYUKHU IOJIOKECHUS, PACCTOSHHUS W YCKOPEHHs, pakKera,
9XOJIOT, OYKH, MEPUCKOI, (OTOAIMApPaT, ONTUYECKHE CBETOBOJBI, CIEKTPOCKOI, JIO3UMETP, Kamepa
Bunbcona), ucmonb3ys 3HaHUS O CBOWCTBaX (DU3MYECKUX SIBICHUH U HEoOXoauMmble (U3NYECKHe
3aKOHOMEPHOCTH;

UCIIONIb30BAaTh CXEMbl W CXEMaTU4YHbIe PHUCYHKH H3YYEHHBIX TEXHHYECKUX YCTPOWCTB,
WU3MEPUTENBHBIX MMPHOOPOB M TEXHOJOTHYECKUX TPOIIECCOB MPU pEIICHUH y4eOHO-TIPaKTHYECKUX 3a/1ad,
ONTUYECKHE CXEMBI JJISl IOCTPOCHUS N300paKeHUH B IIIOCKOM 3€pKajie U COOMpArOIIe JINH3E;

NPUBONUTE TPUMEPHl (HAXOAWUTh WH(POPMALHUIO O TMpHUMEpax) MPAKTUIECKOTO HCIIOIb30BAHUS
¢u3nueckux 3HAHMKM B TOBCEIHEBHOM KM3HM Ui oOecriedeHus O€30MacHOCTH IpH OOpalleHuu C
nprOOpaMu U TEXHUIECKUMHU YCTPONCTBAMH, COXPAHEHHS 3/I0POBBs 1 COOTIOACHUS HOPM IKOJIOTHIECKOTO
MIOBEJICHUS B OKpY>KaloIle cpese;



OCYILIECTBJIATh MOWCK HMH(OpManuu (PU3NYECKOro cojepkaHusi B HHTepHETEe, caMOCTOATEIHHO
bopMyIUpPYs MOMCKOBBIN 3aMPOC, HAXOIUTh MTYTH ONPEACIICHUSI IOCTOBEPHOCTH MOTYYECHHON HHPOpMAITUN
Ha OCHOBE UMEIOIINUXCS 3HAHUIN B JJOTOJHUTEIbHBIX HCTOUYHHUKOB;

WCIIONIb30BaTh TPHU  BBIMIOJHEHUHM Y4YEOHBIX 3aJaHUN  HAYYHO-TIOMYJSIPHYIO  JIUTEPATYPY
(UBHYECKOTO COJNIEPIKAHUS, CIPABOYHBIC MaTepUaibl, pPecypchl ceTu VIHTepHET, BiageTh NpUEMaMH
KOHCIIEKTUPOBAHMS TEKCTa, IPeoOpa3zoBaHusi HHPOPMAIIUK U3 OJTHON 3HAKOBOW CHCTEMBI B APYTYIO;

co3/MaBaTh COOCTBEHHBIC NHUCHMEHHBIE M YCTHBIC COOOINECHHS HA OCHOBE HH(OpPMAIUU U3
HECKOJIBKMX HCTOYHHKOB (DU3MYECKOTO COJEPIKAHMS, MYOJMYHO MPEICTaBIATH PE3YyIbTaThl MPOCKTHOMN
WM KCCIEN0BATENBCKON JEATEIIBHOCTH, IPU 3TOM I'PAMOTHO HCIIOJIb30BaTh W3YYEHHBI MOHATUWHBINA
ammapaT u3y4JaemMoro pasaena (GU3MKA M CONPOBOXKIATh BBICTYIUICHHE IIPE3CHTAllUCH C YYETOM
0COOEHHOCTEHN ayAUTOPUH CBEPCTHUKOB.

I1l. TEMATUYECKOE IIVIAHUPOBAHHUE YUYEBHOI'O NPEIMETA «®U3UKA»

7 KJIACC
No Tema ypoka Kon-Bo ®opma
peanu3anuu
n/m Hacos BOCITMTATEILHOTO D0P/LIOP
MHOTEHI[HAJIa
TEMBI
1 ||®usuka — Hayka o mpupoje. SBneHus 1 Tpenaxep "OOnako 3HAHHUI.
HPUPOJIBL [Ixona". dusuka, 7 K1acc
https://school.oblakoz.ru/materialz/496051
12,345
2 | ®usnueckue SIBICHUS 1 Tpenaxep "OOnako 3HAHUM.
123456 IIIxona". dusuka, 7 xkiacc
15T https://school.oblakoz.ru/materialz/496051

3 ||®u3uveckrie BEITUIHHBI M HX U3MEPECHUC 1 Tpenaxep "OOnako 3HAHUMN.

[Ikoxna". dusmka, 7 Ki1acc
https://school.oblakoz.ru/materialz/496051
1,2,3,45

4 ||Ypok-uccnenosanue "Vzmepenue 1 123456
TEMIIEPATYPHI IPU TTOMOIIIH KUIKOCTHOTO
TEPMOMETpa U AaTYMKa TeMIepaTyphl"

5 |[Mertoabl HayyHOTO MTO3HaHUs. Onricanue 1 1,2,3,45 bubnmoreka [IOK
(HU3MYECKUX SBICHUI C TTOMOIIBIO https://m.edsoo.ru/ff09f72a
MOJIeIIei

6 |Ypok-uccnenosaunue "IIpoBepka 1 123456
TUTIOTE3bI: JATLHOCTD MOJIETA IMAPHKa,

MYyIEHHOTO TOPU3OHTANIBHO, TeM OO0JIbIIIe,
4yeM OoJIbIle BhICOTA MMycKa'

7 ||Ctpoenue BemiecTBa. OMbITHI, 1 1,2,3,4,5 bu6nuoreka [IOK
JTOKa3bIBAIOIINE TUCKPETHOE CTPOCHHE https://m.edsoo.ru/ff09fe0a
BEIIECTBA

8 ||/IBmKeHue YacTuIl BelecTBa 1 135 bubnmoreka [JOK

https://m.edsoo.ru/ff0a013e

9 ||[Ypok-uccnenoBanue «OIBITH IO 1 123456
HAOIIOIEHUIO TETUIOBOTO PACIIUPEHUS
Ta30B»

10 ||ArperaTHble COCTOSIHHS BEIIECTBA 1 bubmuorexa [JOK

12345 https://m.edsoo.ru/ff0a0378

11 ||OcobenHoCTH arperaTHbIX COCTOSIHUMN 1 bu6muoreka [JOK
Bo/1bI. O000IIIEeHHE 110 pa3ieny 12345 https://m.edsoo.ru/ff0a0378
«[lepBoHaUaNbHBIC CBEACHHS O CTPOCHHUH
BEIIIECTBAY



https://school.oblakoz.ru/materialz/496051
https://school.oblakoz.ru/materialz/496051
https://school.oblakoz.ru/materialz/496051
https://m.edsoo.ru/ff09f72a
https://m.edsoo.ru/ff09fe0a
https://m.edsoo.ru/ff0a013e
https://m.edsoo.ru/ff0a0378
https://m.edsoo.ru/ff0a0378

Ne Tema ypoka Koma-Bo ®opma
peanu3anun
m/m Hacos BOCITMTATENIBHOTO D0P/LIOP
IIoTCHI HaJia
TEMBI
12 |Mexanunueckoe ABmkeHHe. PaBHOMEepHOE 1 bubmmoteka [JOK
U HEPABHOMEPHOE JBHIKEHHUE 123456 https://m.edsoo.ru/ff0a05c6
13 ||Ckopoctb. Exunuiber ckopocTu 1 12345 bubanoreka [JOK
https://m.edsoo.ru/ff0a079c
14 |[PacyeT myTH ¥ BPEMEHH JBHKCHUS 1 12345 bubmoreka LIOK
https://m.edsoo.ru/ff0a0ae4
15 ||Uuepuus. Macca — Mepa MHEpTHOCTHU 1 bubmmoreka [JOK
Te 1,2,3456 https://m.edsoo.ru/ff0a0c10
16 |[ImotHOCTE BemecTBa. Pacyer maccel 1 1 bu6nmmoreka [IOK
o0beMa Tesia 1Mo ero IIOTHOCTH https://m.edsoo.ru/ff0a0fee
1,2,3,45,6
17 ||J/IaGoparopnas padota «OnpeneneHue 1
IUIOTHOCTH TBEPJIOTO TeJIa 1,2,3,4,5
18 ||Pewmenue 3amay mo reme "IL1OTHOCTH 1 bu6nuoreka [IOK
BemecTna" 123456 https://m.edsoo.ru/ff0al23c
19 ||Cuna xak xapaKTepUCTHKA 1 bubnuorexa [JOK
B3auMoieiicTBus Ten. Cuiia ynpyrocru. 1,2,3,4,5 https://m.edsoo.ru/ff0al1778
3akoH ['yka
20 |/Taboparopnas pabota «/3yueHnue 1
3aBHCUMOCTH pacTsoKeHHS (edopmariim) 1,2345
NPY>KUHBI OT TPUII0KECHHOU CHITBI»
21 ||SIBnenue TaroTeHus. Cuia TSKECTH 1 bubmuorexa [JOK
12,3456 https://m.edsoo.ru/ff0al778
22 ||CBsi3p MEXTY CHUJION TSDKECTH U MAacCOU 1 bubnmnoreka [HOK
tena. Bec tena. Pemenue 3a1au mo reme 1,2,3,4,5,6 https://m.edsoo.ru/ff0al1778
"Cuna tsoxectu”
23 ||Cuna TsKecTH Ha APYruX IUIaHEeTax. 1 bubnmoreka [JOK
dusnyeckre XapaKTePUCTUKH TTaHET https://m.edsoo.ru/ff0a1502
1,2,3,4,5,6
24 |U3mepenue cui. lmHaMoMeTp 1 bubnmnoreka [HOK
1,2,3,4,56 https://m.edsoo.ru/ff0al8cc
25 ||Bec Tena. HeBecomocTh 1 bu6nmoreka [IOK
12,3456 https://m.edsoo.ru/ff0al778
26 ||CiioxxeHHE IBYX CHUI, HAIIPABICHHBIX 110 1 bubnuotexa [JOK
OJIHOM mpsiMoii. PaBHOEHCTBYIOMIAS CHIT 1,2,34,5,6 https://m.edsoo.ru/ff0ala70
27 ||Pemrenue 3aga4 mo reme 1
"PaBHonelicTBytOMmAast cui'” 1,2,34,56
28 ||Cuna Tpenus u e€ Buibl. TpeHue B 1 bubmmoreka [JOK
HPUPOJIE U TEXHUKE 123456 https://m.edsoo.ru/ff0alb9c
29 |/TaGoparopras pabota «3yueHue 1 bubmoreka [JOK
3aBUCHUMOCTH CHJIBI TPEHHSI CKOJTbKCHHUSI 1,2,3,456,8 |lhttps://m.edsoo.ru/ff0alcc8
OT CHJIBI JIABJICHUS U XapaKTepa
COTIPUKACAIOIIUXCS TOBEPXHOCTEH»
30 |[Pemenue 3a1a4 Ha ONpeIeTICHIE 1
PaBHOJEHCTBYIOLIEH CUIIBI
1,2,3,45
|31 HPemeHHe 3a7a4 1o remam: «Bec Temay, H 1 H HBI/I6J'II/IOTeKa HOK



https://m.edsoo.ru/ff0a05c6
https://m.edsoo.ru/ff0a079c
https://m.edsoo.ru/ff0a0ae4
https://m.edsoo.ru/ff0a0c10
https://m.edsoo.ru/ff0a0fee
https://m.edsoo.ru/ff0a123c
https://m.edsoo.ru/ff0a1778
https://m.edsoo.ru/ff0a1778
https://m.edsoo.ru/ff0a1778
https://m.edsoo.ru/ff0a1502
https://m.edsoo.ru/ff0a18cc
https://m.edsoo.ru/ff0a1778
https://m.edsoo.ru/ff0a1a70
https://m.edsoo.ru/ff0a1b9c
https://m.edsoo.ru/ff0a1cc8

Ne Tema ypoka Koma-Bo ®opma
peanu3anun
m/m Hacos BOCITMTATENIBHOTO D0P/LIOP
IIoTCHI HaJia
TEMBI
«[padpuueckoe H300paKEHHE CUID», 12345 https://m.edsoo.ru/ff0alde0
«Cuiibl», «PaBHOJIEUCTBYIOIIAS CUIT»

32 ||[KoHTposbHas paboTa 1mo TemMam: 1
«MexaHn4ecKoe JBIKeHuey, «Macca,

IUIOTHOCTBY, «Bec Tenay, «['padhudeckoe 1235
n300paxenue cuimy, «CHITbD)

33 ||daBnenue. CriocoObl YMEHBIICHHS 1 bu6nmorexa [IOK
YBEJIMUYCHUS JIABJICHHSI 1,2,3,4,5,6 https://m.edsoo.ru/ff0a20a6

34 || daBneHue ra3a. 3aBUCUMOCTD JIaBJICHUS 1 bubmuorexa [JOK
rasa oT 00bEMa, TeMIepaTypsl 1,234,568 |https://m.edsoo.ru/ff0a2376

35 ||[Tepenava naBneHus TBEPABIMH TEIIAMH, 1 bu6nmmorexa [IOK
PKHJIKOCTSIMU U ra3amu. 3akoH [lackans 1,2,3,456 https://m.edsoo.ru/ff0a25b0

36 ||[1aBicHuE B )KHIKOCTH M ras3e, BHI3BAHHOC 1 123456 bubnuorexa [IOK
TIENCTBUEM CHUJIbI TSYKECTH https://m.edsoo.ru/ff0a2718

37 |[Pemrenue 3ama4 o TeMe «/laBneHue B 1 bubnuorexa [JOK
JKUIKOCTH U rasze. 3akoH Ilackans» 1,2,3,4,5,6 https://m.edsoo.ru/ff0a2826

38 ||Coolmiaromuecs cocy bl 1 123456 bubnuorexa [JOK

https://m.edsoo.ru/ff0a2970

39 |['unpaBnudecKuii mpecc 1 12,3456 bu6mmoreka LJOK

https://m.edsoo.ru/ff0a3136

40 |ManomeTtpsl. [TopiiHeBoi KHUIKOCTHBIH 1 1234568
HACcoC

41 ||Atmocdepa 3eminn u PUUKHBI €€ 1 bubnmnoreka [JOK
CYIIIECTBOBAHHMSI 1,2,3,45 https://m.edsoo.ru/ff0a2b5a

42 |Bec Bo3ayxa. ATMocdepHOe TaBIeHHE 1 bubnmnoreka [HOK

1,2,3,456,78 |[https://m.edsoo.ru/ff0a2b5a

43 |3mepenHue aTMOC(EPHOTO JTaBIICHUS. 1 bubnuotexa [JOK
OnpiT Toppuuenu 1,2,3,458 https://m.edsoo.ru/ff0a2da8

44 |3aBrCUMOCTBH aTMOC(HEPHOTO JaBICHUS OT 1 bubnmnoreka [JOK
BBICOTBI HaJl YPOBHEM MOPSsI 1,2,3,4,57 https://m.edsoo.ru/ff0a2fc4

45 |[bapomerp-anepousi. ATmMochepHoe 1 bubmmoreka [JOK
JTaBJICHUE HA Pa3IMYHBIX BHICOTAX https://m.edsoo.ru/ff0a2fc4

1,2,3,45

46 ||Pemenue 3amau o reme " ATMocdepHoe 1
naBieHue" 1,2,3,4,5

47 ||de¥icTBHE KUIKOCTH U Ta3a Ha 1 bubmuorexa [JOK
HOTPYKEHHOE B HUX TeJI0. ApXHMeI0Ba 1,2,3,4,5 https://m.edsoo.ru/ff0a3276
cuiia

48 |JlabopatopHas pabora «OnpeneneHue 1 123456 bubmmoreka [LIOK
BBITAJIKMUBAIOIIEH CHJIBI, IEHCTBYIOIIECH Ha https://m.edsoo.ru/ff0a33fc
TEJI0, OTPYKEHHOE B JKUIKOCTH)

49 ||JTabopaTopHas paboTa o Teme 1 bubmmoreka [JOK
«MccnenoBanue 3aBUCHMOCTH Beca Tela B 1,2,3,456,7 ||https://m.edsoo.ru/ff0a3514
BOJIE OT 00bEMA MOTPYKEHHOI B
YKUJIKOCTD YaCTH TEJIa»

50 |[InaBanme Ten 1 bu6nuorexa [IOK

12,3456 https://m.edsoo.ru/ff0a3a96
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Ne Tema ypoka Koma-Bo ®opma
peanu3anuu
m/m Hacos BOCITMTATENIBHOTO D0P/LIOP
IIoTCHI HaJia
TEMBI
51 |/TaGoparoprast paboTa 1
"KoncTpynpoBanue apeoMeTpa Uiu 1,2,3,4,56
KOHCTPYHPOBAHUE JIOJKHU U ONIPEICICHUE
€€ rpy3onoabEMHOCTH "
52 |[Pemienue 3agau o reMam: «llnaBanue 1 bubamnoreka LHOK
cynoB. Bo3ayxormuiaBanuey, «JlaBienue 1,2,3456,78 |https://m.edsoo.ru/ff0a3654
TBEP/IBIX TEJ, KHUIKOCTEH U ra30By»
53 ||[KoHnTponbHas pabora o Teme «JlaBnenue 1
TBEPABIX TEJ, )KUIAKOCTEU U ra30B» 12,35
54 |Mexanunueckas pabora 1 1234567 |[Pudmrorexa [IOK
https://m.edsoo.ru/ff0a3f82
55 |[MomHOoCTh. EMuHUIIBI MOIITHOCTH 1 bu6mmoreka [IOK
1,2,3,456 https://m.edsoo.ru/ff0a3f82
56 ||Ypok-uccienosanue "PacyéT MOIIHOCTH, 1
pa3BUBaEMOM P MOIBEME TIO JiecTHHUIIE" 123456
57 |IIpocTbie MexaHu3Mbl. Ppiyar. 1 bubaunorexka LHOK
PaBHOBECHE CHJI HA pPhIYare 1,2,3,456 https://m.edsoo.ru/ff0a478e
58 ||Ppruaru B TeXHUKE, OBITY U TIPUPOJIE. 1 bubnmnorexka LHOK
JlaboparopHas pabota «McciaenoBanue 1,2,3,456 https://m.edsoo.ru/ff0a478e
YCIIOBUI PaBHOBECHS PhIYAray
59 ||Pemenue 3am1a4 o TemMe «Y CIOBHS 1 bu6mmoreka [IOK
PaBHOBECHS PhlUara» 1,2,34,56 https://m.edsoo.ru/ff0a48a6
60 ||[KoaddummeHnT nose3Horo neicTBus 1 bubmmoreka [JOK
mexaHnu3Mma. JlaboparopHas pabota 1,2,3,45 https://m.edsoo.ru/ff0a4c48
«M3mepenne KIIJI HaknoHHON
MIOCKOCTHY
61 ||Pemenue 3agau mo teme "Pabora, 1 bu6nmorexa [IOK
momHoCcTh, KIT/T" 1,2,34,5,6,8 https://m.edsoo.ru/ff0a4c48
62 ||Mexanuueckas sHeprusi. Kunernueckas u 1 bubnmnoreka [HOK
NOTEHIMATIbHAS SHEPTUS 1,2,3,4,5,6 https://m.edsoo.ru/ff0a4252
63 ||3ak0H COXpaHEHUsT MEXaHUIECKOM 1 bubmmoreka [JOK
DHEPTUH 1,2,3,4,56 https://m.edsoo.ru/ff0a4360
64 ||YpOK-3KCTIEpUMEHT 10 TEME 1
"DKCIEpUMEHTAIIBHOE OIIPEIEIICHHE 12,3456
W3MEHEHUS KHHETUICCKOU 1
MOTEHIIMATHHON YHEPTHH MTPU
CKaThIBAaHHUH TeJIa MO0 HAKIIOHHOU
MI0CKOCTH"
65 ||[KontpomnbHas pabota no reme «Pabora u 1
MOIIHOCTb. DHEPI U
1,2,3,4,5,6
66 ||[PaboTa ¢ TeKCTaMH 11O TEME 1 bubmoreka [JOK
"MexaHndeckoe aBrxeHue" https://m.edsoo.ru/ff0a4eeb
1,2,3,5,6
67 |[PaboTa ¢ Tekctamu 1o Teme "JlaBiieHue 1 12,356 bubnuoteka [JOK

TBEPJBIX TEJN, )KUJIKOCTEN U ra3oB"

https://m.edsoo.ru/ff0adffe
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Ne Tema ypoka Koma-Bo ®opma
peanu3anun
m/m Hacos BOCITMTATENIBHOTO D0P/LIOP
IIoTCHI HaJia
TEMBI
68 ||PaboTa ¢ Tekcramu o Teme "Pabora. 1 1,2,3,56
MomuHocts. DHeprus"
OBUIEE KOJIMYECTBO YACOB I1O 68
[TPOI'PAMME
8 KJIACC
No Tema ypoka Kon-Bo ®opma
peanu3anun
o Hacos BOCIIUTATEILHOTO O0P/1IOP
IIoTCHIHaJia
TEMbI
1 ||OcHOBHBIE MTOJIOKEHUS MOJIEKYIISIPHO- 1 bubnuorexa [JOK
KUHETUYECKOU TEOPUH U MX OIBITHBIE 1,2,3,4,56 https://m.edsoo.ru/ff0a5256
MTOATBEPKICHUS
2 |[Macca u pazmMep aTOMOB U MOJIEKYJT 1 bubnnoreka [JOK
1,2,345,6 https://m.edsoo.ru/ff0a5256
3 |Mogenu TBEPIOTO, KUIAKOTO U 1 bubnuorexa [JOK
ra3000pa3HOro COCTOSHUI BEIeCTBA 123,456 https://m.edsoo.ru/ff0a540e
4 ||OOBsicHEHNE CBOMCTB TBEPIOTO, KUIKOTO 1 1,2,3,4,5,6 bu6mmoreka [IOK
1 Ta3000pa3HOT0 COCTOSIHHI BEIECTBA Ha https://m.edsoo.ru/ff0a540e
OCHOBE I10JIOKEHUI MOJIEKYJISIPHO-
KUHETHYECKOW TCOPHU
5 |[Kpucrammueckue u amopdHbIe Tena 1 bubnnoreka [JOK
123456 https://m.edsoo.ru/ff0a5800
6 |[CmMaunBaHHe W KalUJUIAPHOCTb. 1 bubnuoreka [JOK
[ToBepXHOCTHOE HATSKEHHE 1,2,3,4,5,6 https://m.edsoo.ru/ff0a5530
7 ||TemmoBoe pacuipeHue u cxaTue 1 bubnunoreka [JOK
1,2,3,456 https://m.edsoo.ru/ff0a5a26
8 |Temmeparypa. CBsi3b TeMIIEpaTypsl cO 1
CKOPOCTBIO TETNIOBOTO JIBUKEHHS YACTHI] 1,2,3,45,6
9 || Buyrpennss sHeprus. CriocoOsr 1 bubnnorexa [JOK
W3MEHEHHS BHYTPCHHEH SHEPTUH 1,2,34,56,8 https://m.edsoo.ru/ff0a5¢c60
10 ||Buas! Temnonepeaayu 1 bu6nmoreka [JOK
1,2,3,4,5,6 https://m.edsoo.ru/ff0a6412
11 |Vpoxk-kondepenuus "[IpakTnyeckoe 1 bubmuorexa [IOK
HCIIOJIb30BaHUE TEIIOBBIX CBONCTB 1,2,3,56 https://m.edsoo.ru/ff0a65c0
BEIIIECTB U MAaTEPHUAJIOB B IEIISAX
sHeprocOepexeHus"
12 |[Konu4ecTBO TEIJIOTHI. Y IebHas 1 but6mmorexa [IOK
TEIII0EMKOCTh 1,2,3,456,8  |https://m.edsoo.ru/ff0a6976
13 ||YpaBHeHue TemoBoro Oanaxca. 1 bubmuorexa [IOK
Termoo0MeH 1 TeII0BOE paBHOBECHE 1,2,3,4,56 https://m.edsoo.ru/ff0a7088
14 |Jlaboparopnas pabota "HccrnenoBanue 1 bubnmoreka [JOK
SIBJICHHSI TETUTOOOMEHA TPU CMEITMBAHUT 1,2,3,45,6 https://m.edsoo.ru/ff0a6a98
XOJIOAHOW U Topsiueit Boabl"
15 ||Pacuer KoIHM4YECTBA TCILIOTEIL, 1
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Ne Tema ypoka Koma-Bo ®opma
peanu3anun
n/n Hacos BOCITMUTATEIBHOTO S0P/1IOP
IIoTCHI HaJia
TEMBI
HEOOXOUMOTO JIJIs1 HArpeBaHUs Tejia U 123456
BBIJICJISIEMOTO UM TIPH OXJIKJICHUN

16 |[JTaboparopnas padota "OnpenencHue 1 bubmuorexa [JOK
yIIEIbHOM TEIIOEMKOCTH BerecTBa" 1,2,3,56 https://m.edsoo.ru/ff0a6bb0

17 |Oueprus TommBa. Y aenpHas TEIIOTa 1 bubmmoreka [IOK
CrOpaHHUsI 1,2,3,45,6 https://m.edsoo.ru/ff0a7b5a

18 |[1naBneHue U OTBEpPACBAHUE 1 bubmmoreka [JOK
KPUCTAUTHIECKUX TENI. Y IeIbHAs 1,2,3,45,6 https://m.edsoo.ru/ff0a71d2
TEIUIOTA TUIABJICHUS

19 |Ulaboparopnas pabota "Onpenencaue 1 bubnmoreka [JOK
yIeIbHOM TEIUIOTHI TUIABJICHU Jibaa" 1,2,3,4,5,6 https://m.edsoo.ru/ff0a72fe

20 |[[TapooOpa3oBaHue U KOHACHCAITHS. 1 bu6mmoreka [JOK
Vcnapenue 1,2,3,456 https://m.edsoo.ru/ff0a740c

21 ||[Kunenue. Y genpHas Temiora 1 bu6mmoreka [JOK
napooOpa3oBaHus U KOHJICHCAIHH. 1,2,3,4,57 https://m.edsoo.ru/ff0a786¢
3aBUCUMOCTh TEMIIEPATYPbl KUTICHHS OT
aTMoc(hepHOro JaBJICHUS

22 ||Bnaxxnocts Bo3ayxa. JlaboparopHast 1 bubmmorexa [IOK
pabota "OnpeneneHre OTHOCUTEIBHON 1,2,3,4,5,6 https://m.edsoo.ru/ff0a7628
BJIXKHOCTH BO3yxa"

23 |[Pemrenue 3a1a49 Ha ONpeICTICHIE 1
BJIQKHOCTH BO3TyXa 1,2,3,456

24 |[TpuHOMTIBI PaOOTHI TETIOBBIX 1 bubnuorexa [JOK
nsurareneif. [lapoBast TypOuHa. 1,2,3,4,5,6 https://m.edsoo.ru/ff0a7c7c
JlBurarens BHYTPSHHETO CTOPaHUS

25 |[KIT/ rerioBoro aBuraress. TerioBble 1 bubnuoteka [JOK
JBUTATEIH U 3alllUTa OKpYKaromel 12,3456 https://m.edsoo.ru/ff0a7c7c
cpenbl

26 ||3aKOH COXpaHEHMS U NMPEBPAICHUS 1 bu6nuorexa [IOK
SHEPIUHU B TEIIOBBIX MPOIIECCax 1,2,3456,78 |https://m.edsoo.ru/ff0a83f2

27 |[TonroroBka K KOHTPOJIBHON paboTe 110 1 bubnnorexa [JOK
teMe "TeruoBble sBieHus. MizmMenenue 1,2,356 https://m.edsoo.ru/ff0a83f2
arperaTHbIX COCTOSTHUH BerecTBa"

28 ||[KonTpompHas pabora o Teme "TermoBsie 1 bubmmorexa [IOK
saBieHUs. I3MeHeHne arperaTHbIx 1,2,3,456 https://m.edsoo.ru/ff0a86ae
COCTOSIHUH BemecTna"

29 |Dnextpusanus ten. [IBa pona 1
SICKTPUYICCKUX 3apsa0B 1,2,3,45,6

30 ([Ypok-uccnenoBanue "DIeKTPU3ANUS T 1 123456
WHIYKIIMEW U IPU CONPUKOCHOBEHUH" e

31 |[BzaumoeiicTBHE 3apsSKEHHBIX TEJI. 1 bu6nmnoreka [JOK
3akon Kynona 1,2,3,4,56 https://m.edsoo.ru/ff0a87e4

32 || 9nexTpudeckoe nose. HanpsokeHHOCTD 1 bub6nuorexa [IOK
AIIEKTpHUYECKOro mojst. [TpuHIun 1,2,3,4,5,6 https://m.edsoo.ru/ff0a8ala
CYTIEPIO3HIINH IEKTPUIECKUX TOJIeH

33 ||Hocurenu 31meKTpUYECcKUX 3apsiioB. 1
DneMeHTapHbId 3apsia. CTpoeHue aroMa 1,2,3,4,56
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Ne Tema ypoka Koma-Bo ®opma
peanu3anun
n/n Hacos BOCITMUTATEIBHOTO S0P/1IOP
IIoTCHI HaJia
TEMBI

34 |[IpoBOMHUKH U AUDIEKTPUKHU. 3aKOH 1 bubmmoreka [JOK
COXpaHCHHS DJIEKTPHUYCCKOTO 3apsiia 1,2,3,45,6 https://m.edsoo.ru/ff0a8ef6

35 ||Pemenue 3a1ay Ha MPUMEHEHUE CBOMCTB 1 bu6mmoreka [JOK
AJIEKTPUUYECKUX 3aPsIIOB 1,2,3,456 https://m.edsoo.ru/ff0a90cc

36 |[DmeKTpUYECKUil TOK, YCIOBUS €T0 1 bubmmoreka [JOK
cyiiectBoBaHus. MIcTouHUKH 1,2,3,456 https://m.edsoo.ru/ff0a95a4
AIEKTPUUIECKOTO TOKA

37 ||leicTBUSA PIEKTPUICCKOTO TOKA 1 bu6mmoreka [JOK

1,2,3,4,5,6 https://m.edsoo.ru/ff0a96b2

38 |[Ypok-uccnenoBanue "[leficTBue 1
AJIEKTPHUYECKOTO TOJISl Ha TIPOBOTHUKH U 1,2,3,4,5,6
JIUAJIEKTPUKN"

39 ([DnekTpudecKuit TOK B MeTaliax, 1 bubnmoreka [JOK
SKUIKOCTSIX Y ra3ax 1,2,3,4,5,6 https://m.edsoo.ru/ff0a9838

40 |[DnekTpuueckas 1enb U €€ COCTaBHBIC 1
JacTu 1,2,3,5,6

41 ||Cuna toka. JlabopaTopHas pabota 1 bubnuoreka [JOK
"H3mMepeHue U peryJupoBaHUe CHITbI 1,2,3,4,56,7 | https://m.edsoo.ru/ff0a8bd6
TOKa"

42 || DneKTpuYecKoe HAMPSKCHHE. 1 bubnuorexa [JOK
Bonsrmerp. JlabopaTopHas pabora 1,2,3,56 https://m.edsoo.ru/ff0a9e14
"N3mepeHue u peryiupoBaHue
HanpsHKeHus "

43 ||ConpoTHBI€HNE TPOBOAHUKA. Y IEIBHOE 1 bubnunoreka [JOK
CONPOTHBIICHHUE BEIIECTBA 1,2,3,4,5,6 https://m.edsoo.ru/ff0aa738

44 ||JlabopaTopHas paboTta "3aBUCUMOCTh 1 bubnuoteka [JOK
AJIEKTPHUECKOTO COMTPOTHBIICHUS 1,2,3,45,6 https://m.edsoo.ru/ff0aa738
MTPOBOIHHUKA OT €T0 JITMHBI, TUTOIIA TN
MMONEPEYHOI0 CEYEHUs1 U MaTepuana"

45 ||3aBHCUMOCTb CHJIBI TOKA OT HAIPSKEHHUS. 1 bub6nuorexa [IOK
3akon Oma 151 yJacTKa Hernu 123456 https://m.edsoo.ru/ff0aad4a

46 ||JTabopaTopHas pabora "VccnenoBanue 1 bubnuoteka [JOK
3aBHCHMOCTH CHJIBI TOKA, HAYIIETo 4yepes3 1,2,3,4,56 https://m.edsoo.ru/ff0aa04e
PE3UCTOP, OT CONMPOTUBIICHUS PE3UCTOPA
1 HaIlpsKEHUs Ha pe3ucrope”

47 |ITocnenoBaTelbHOE U MapallieIbHOE 1
COCTMHEHUS TIPOBOTHUKOB 123456

48 |JlabopaTopnas pabora "IIpoBepka 1 bubnuoreka [IOK
[paBUjIa CII0KEHUS HAMPSHKEHUH MTPH 123456 https://m.edsoo.ru/ff0aaa58
MOCIIeI0BaTEIHHOM COCTUHEHUH JIBYX
pe3ucTtopon"

49 ||JTabopaTtopHas pabota "[IpoBepka 1 bubnmnoreka [JOK
MpaBHJjIa JUTS CHITBI TOKA MPH 123,456 https://m.edsoo.ru/ff0aadle
[apajuIeIbHOM COEAMHEHNN PE3UCTOPOB"

50 |[Pemrenue 3a1a4 Ha MPUMEHEHUE 3aKOHA 1 bu6mmoreka [JOK
Owma [t pa3IuYHOTO COCTUHEHHUS 123456 https://m.edsoo.ru/ff0aaf8a

[MPOBOJHUKOB
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Ne Tema ypoka Koma-Bo ®opma
peanu3anun
n/n Hacos BOCITMUTATEIBHOTO S0P/1IOP
IIoTCHI HaJia
TEMBI

51 |[PaboTa 1 MOIIHOCTH SIEKTPHIECKOTO 1 bubnmoreka [JOK
Toka. 3akoH J[xoyisa-Jlenna 1,233,456 https://m.edsoo.ru/ff0ab124

52 |Jlaboparopnas pabota "Onpexnenenue 1 bubmuorexa [IOK
pabOTHI U MOITHOCTH 3JIEKTPHUCCKOTO 123,456 https://m.edsoo.ru/ff0ab3e0
TOoKa"

53 |[QnekTpuyeckue menu u noTpeduTenn 1 bubmmoreka [JOK
AIIEKTPUUCCKOM DHEPTUHU B OBITY. 123,456 https://m.edsoo.ru/ff0ab660
Kopotkoe 3ambikanne

54 |[[ToaroToBKa K KOHTPOJIBHOM paboTe MO 1 bubnuorexka [JOK
TeMe "DIeKTPUUCCKUE 3apsIbl. 123,456 https://m.edsoo.ru/ff0abd2c
3apspKeHHBIC Tella U UX B3aUMOJICHCTBHS.

[TocTosiHHBIN 31eKTpUYeCKuil TOK"

55 |[KonTposnbHas paboTa 1o teme 1 bubnuorexa [JOK
"DIeKTpUYECKUe 3apsAabl. 3apsKCHHBIC 123,456 https://m.edsoo.ru/ffOabea8
TeJla U UX B3aumoaencTBus. [locTostHHBIN
AJIEKTPUYECKUMA TOK"

56 |ITocTossHHBIE MAarHUTHI, KX 1
B3aNMOJICHCTBHE 1,2,3,45,6

57 ||Ypok-uccinenoBanue "M3yuenue nonein 1 bu6mmoreka [IOK
[MOCTOSIHHBIX MAarHUTOB" 123,456 https://m.edsoo.ru/ff0ac3d0

58 [MarauTHOE TIoJie. MarHuTHOE TI0JIe 1 123456 bubnuotexa [JOK
3eMIIM ¥ €ro 3HaYeHHE I )KU3HU Ha https://m.edsoo.ru/ff0acOba
3emiie

59 (|OmbIT Opcrena. MarHuTHOE 1OJIE 1 bubnuoreka [JOK
HIEKTPUYIECKOTO TOKa MarHutHoe mosne 123,456 https://m.edsoo.ru/ff0ac1d2
KATYIIKH C TOKOM

60 |[IpuMeHeHUE ITCKTPOMArHUTOB B 1 bubnuorexa [JOK
texHuke. JlabopaTopHas padoTa 1,2,3,4,5,6 https://m.edsoo.ru/ff0ac74a
"N3y4yenue neiicTBUSI MarHUTHOTO TOJIS
Ha MIPOBOJIHUK C TOKOM"

61 ([DeKTpoaBUTaTENb MOCTOSHHOTO TOKA. 1 bubnuorexa [JOK
Vicrnonp30BaHuE 3ICKTPOIBUTATENICH B 1,2,3,45,6 https://m.edsoo.ru/ff0ac86¢
TEXHUYECKHUX YCTPOHUCTBAX U Ha
TpaHcnopte. JlaboparopHas pabota
"KoHcTpynpoBanue 1 u3ydeHue padoThl
AIIEKTpOABUraTENs"

62 ||OnbiTel @apanes. 3aKoH 1 bubmuorexa [IOK
AJIEKTPOMArHUTHON MHAYKIKHU. [IpaBuito https://m.edsoo.ru/ff0ac86¢c
Jlenia 1,2,3,45,6

63 || 9nexTporeHepaTop. CriocoOb! MonyueHus 1 123456 bubmuorexa [IOK
AIIEKTPHUECKOW IHEPTHH. https://m.edsoo.ru/ff0ac86¢c
DIEKTPOCTAHIINH Ha BO30OOHOBIISIEMBIX
MCTOYHUKAX SHEPTUU

64 |[lonroToBka K KOHTPOJIBHON paboTe MO 1
TeMe "DIEeKTPUYECKHE U MATHUTHBIE 1,2,3,4,5,6,8
SIBJICHUS "

65 ||[KonTponbHas pabora o Teme 1 bub6nuorexa [IOK
"DJIEKTPUUECKHE ¥ MATHUTHBIC SIBIICHUS" 1,234,568 | https://m.edsoo.ru/ff0achl4
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Ne Tema ypoka Koma-Bo ®opma
peanu3anuu
n/n Hacos BOCITMUTATEIBHOTO S0P/1IOP
IIoTCHI HaJia
TEMBI
66 ([IoBropenue Temsl "TernnoBkie siBieHUS" 1 bubnmoreka [JOK
1,2,3456,8 |https://m.edsoo.ru/ff0acc5e
67 |[ToBTopenue Temsl "[locToOSHHBIN 1 bubmuorexka [JOK
JICKTPHUUYECKHUIT TOK" 1,23,456,8 | https://m.edsoo.ru/ffO0acdc6
68 |[ToBTOpeHue Tembl "MaruuTHbIC 1 bubmuoteka [JOK
sIBJICHHS" 1234568 |https://m.edsoo.ru/ff0acdc6
OBIIEE KOJIMYECTBO YACOB I10 68
[MTPOI'PAMME
9 KJIACC
Ne Tema ypoxka Kon-Bo ®opma
peanuzanuu
n/n Hacos BOCIIUTATENILHOT D0P/LIOP
OIIOTCHIIMAJ1a
TEMBI
1 ||Mexanudeckoe aBrkeHHe. MarepuaibHas 1 bu6mmoreka [JOK
TOYKa 1,2,3,4,5,6 https://m.edsoo.ru/ff0ad474
2 ||Cucrema orcueta. OTHOCHTEIBHOCTD 1 1234567 | bubanorexa [IOK
MEXaHUYECKOTO JTBHUKCHUS https://m.edsoo.ru/ff0ad474
3 ||PaBHOMEpHOE NPSMOJIMHEHHOE ABHKCHUE 1 bubmmorexa [IOK
1,2,3,456 https://m.edsoo.ru/ff0ad19a
4 |IHepaBHOMEpPHOE MPSMOJIMHEHHOE 1 bubnnoreka [JOK
nBrokeHue. CpeHsis 1 MIHOBEHHAs 1,2,3,4,5,6 https://m.edsoo.ru/ff0ad19a
CKOpOCTh
5 |[[IpsMonuHEHHOE PaBHOYCKOPEHHOE 1 bubnuorexa [JOK
JIBYDKEHUE. Y CKOPCHHE 1,2,3,45,6 https://m.edsoo.ru/ff0ad8d4
6 ||CkopocTh MPSAMOIMHEHHOTO 1 bubnunoreka [JOK
PaBHOYCKOPEHHOTO JABMKeHUS. ['paduk 1234568 https://m.edsoo.ru/ff0ad8d4
ckopoctd b T
7 |JlabopatopHas pabota "OmnpenencHue 1 bubmuorexa [IOK
YCKOPEHHUS Tella PU PaBHOYCKOPEHHOM 1,234,567 |https://m.edsoo.ru/ff0adb18
NBIDKEHUH 110 HAKJIOHHOM IIOCKOCTH"
8 ||CBoboaHOE manenue Ten. Onbiter ["anunes 1
1,2,3,4,5,6
9 ||PaBHOMEpHOE ABMIKEHHUE 11O OKPYKHOCTH. 1 bubmuorexa [IOK
[Tepuon u yactora obpamienus. JInueinas u 1,2,3,4,5,6 https://m.edsoo.ru/ff0ael76
yTII0Basi CKOPOCTH
10 |[IlenTpOCTpEMHUTEILHOE YCKOPEHUE 1 bu6moreka [IOK
1,2,3,5 https://m.edsoo.ru/ff0ae176
11 |[ITepssrii 3akon HetoToHa. Bektop criibt 1 bubmuorexa [IOK
1,2,3,4,56 https://m.edsoo.ru/ff0ae612
12 |[Bropoii 3axoH HproTOHA. 1 bubmuorexa [IOK
PaBHOzElCTBYOIIAs CHITa 1,2,3,4,5,6 https://m.edsoo.ru/ff0ae72a
13 |[Tperwuii 3akon Hetotona. Cyrnepro3uiust 1 bubnuoreka [JOK
CHII 1,2,3,4,5,6 https://m.edsoo.ru/ff0ae982
14 ||Pemenue 3a1a4 Ha MPUMCHEHHE 3aKOHOB 1 bubmuoreka [JOK
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Ne Tema ypoxka Koma-Bo ®opma

peanuzanun
n/n Hacos BOCITMTATEBHOT D0P/LIOP

OIIoTCHIHAaJ1a

TEMBI
| |Hbrotona [ 123456  |https://m.edsoo.ru/ff0aeb6e
15 ||Cuna ynpyroctu. 3akoH ['yka 1 bubmuoreka [IOK
1,2,3,456 https://m.edsoo.ru/ff0aeca2

‘16 |PemeHHe 3aj1a4 110 Teme «Cuiia ynpyrocTi H 1 123456 ‘

17 ||JTaboparophas padboTa «OmnpeneneHune 1 bubmuoreka [IOK
YKECTKOCTH TIPY>KUHBD) 1,2,3,456 https://m.edsoo.ru/ff0aee28

18 ||Cuna Tpenus 1 bubmmoreka [JOK

1,2,3,456 https://m.edsoo.ru/ff0af738
19 ||Pemrenue 3amau mo teme «Cuita TpEHHS» 1 bu6mmoreka [JOK
https://m.edsoo.ru/ff0afa26
1,2,3,4,5,6

20 |JTabopatopHas pabota "OmnpeaencHue 1 bubmmoreka [IOK
K03 PHIIMEHTa TPEHUSA CKOIbKEHUS" 1,2,3,456 https://m.edsoo.ru/ff0af8be

21 ||Pemenue 3amay no teme "3akonsl HeroToHA. 1 bu6mmoreka [JOK
Cuuna ynpyroctu. Cuia tpeHus" 1,2,3,4,5,6 https://m.edsoo.ru/ffOafb8e

22 ||(Cuiia TSKECTH U 3aKOH BCEMHPHOTO 1 bubnnoreka [JOK
TATOTCHHS. Y CKOPEHHE CBOOOIHOTO 1,2,3,456 https://m.edsoo.ru/ff0af044
naJICHUs

23 ||Vpok-koHpepenius "JIBUKESHNE TEJT BOKPYT 1
rpaBuTarimoHHoro neHrpa (ConHeunas 1,2,34,5,6
cuctema). ["amakTuku"

24 ||Pemenue 3ama4 no teme "Cuiia TSKECTH U 1 bu6mmoreka [JOK
3aKOH BCEMUPHOTO TSATOTCHHS" 1,2,34,56,8 | https://m.edsoo.ru/ff0af5f8

25 |[lepBast KOCMUYECKasi CKOPOCTb. 1 bub6nuorexa [IOK
HeBecoMocTh 1 nieperpy3Ku 1,2,3,4,5,6 https://m.edsoo.ru/ff0af33c

26 |PaBHOBeCHE MaTePHATIBHON TOYKH. 1 bubmmorexa [IOK
AOCOIOTHO TBEpIOE Teno. PaBHOBecHe 1,2,3,456 https://m.edsoo.ru/ff0afe36
TBEPIOTO TENA € 3aKPEIVIEHHON OCBIO
BpaICHHS

27 |MomenT cuibl. LleHTp TshRECTH 1

1,2,3,4,5,6

28 |[Pemenue 3amad no teMe "MOMEHT CUJIBI. 1 bu6mmoreka [JOK
Llentp TsoxecTn" 1,234,568 |https://m.edsoo.ru/ff0b02b4

29 |[ToaroToBKa K KOHTPOJIBHOM PabOTE MO TEMe 1 bubmmorexa [IOK
"MexaHUYeCKOE IBUKEHUE. 1,235 https://m.edsoo.ru/ff0b0408
Bzanmoneiicteue Ten"

30 ||KoHTpombHast paboTa 1o Teme 1 bubmuorexa [IOK
"MexaHHYEeCKOe IBMKEHUE. 1,2,3,5 https://m.edsoo.ru/ffOb06ec
B3aumopeiictBue Ten"

31 |[mmynbe Tena. Umimyabe cuitbl. 3aKkoH 1 bubmuorexa [IOK
COXpaHCHHS UMITYJIbCa. YTIPyroe u 1,2,3,4,5,6 https://m.edsoo.ru/ff0b07fa
HEYIPYroe B3auMOJICHCTBHE

32 ||Pemienue 3a1a4 1o Teme "3aKOH COXpaHCHUS 1 bu6mmoreka [JOK
umIyiabca" 1,2,3,4,56 https://m.edsoo.ru/ff0b096¢

33 ||Ypok-koHpepenuus "PeakTrBHOE 1
JBUYKEHHE B IIPUPOJIE U TEXHUKE" 12,3456
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Ne Tema ypoxka Koma-Bo ®opma
peanuzanun
n/n Hacos BOCITMTATEBHOT D0P/LIOP
OIIoTCHIHAaJ1a
TEMBI
34 |MexaHnuyeckasi paboTa U MOIIHOCTb 1 bubmmorexa [IOK
1,2,3,4,5,6 https://m.edsoo.ru/ffOb0a84

35 ||PaboTa CHIIBI TSHKECTH, CHIIBI YIIPYTOCTH U 1 bubmuorexka [JOK
CHJIBI TPEHUS 1,2,3,4,5,6 https://m.edsoo.ru/ffOb0db8

36 |JlaboparopHas pabota «OrnpeaencHue 1
pabOThI CHITBI TPEHUS TIPU PABHOMEPHOM 1,2,3,45,6,8
JBYDKEHUH TEJIa TI0 TOPU30HTATIBHON
TIOBEPXHOCTH

37 ||Csi3b 3HEpruu U padboThl. [loTeHIMATbHAS 1 bubnmoreka [JOK
SHEPIHs 1,2,3,4,5,6 https://m.edsoo.ru/ff0b0c32

38 ||[Kunermueckas sueprus. Teopema o 1 bubmuorexa [JOK
KHUHETHYCCKOU SHEPTUU 1,2,3,4,5,6 https://m.edsoo.ru/ff0b0c32

39 |3aKoH COXpaHCHHS YHEPTUU B MEXAHHUKE 1 bubmmoreka [JOK

1,2,3,4,5,6 https://m.edsoo.ru/ffOb12fe

40 |JTabopaTtopuas pabora «/3yuenue 3akoHa 1 bubmmoreka [IOK
COXpaHCHHSI DHEPTUNY 1,2,3,5 https://m.edsoo.ru/ffOb12fe

41 ||[KosebaTenbHOE IBUKEHUE U €TO 1 bu6mmoreka [JOK
XapaKTEPUCTHKH 1,2,3,4,56 https://m.edsoo.ru/ff0b1858

42 |Baryxatoriue KoseOanus. BeIHyKIeHHbIC 1 bubmmoreka [IOK
Kosiebanus. Pe3onanc 1,2,3,4,5,6 https://m.edsoo.ru/ff0b20f0

43 |MaremMaTHYECKHii U MIPYKUHHBIA MasTHUKH 1

1,2,3,4,5,6

44 |lYpok-uccienoBaHue «3aBUCHMOCTb 1 bubnmnoreka [JOK
nepuoa KojeOaHui OT KECTKOCTH 1,2,3,4,56 https://m.edsoo.ru/ff0b197a
MPY>KUHBI U MAacChI TPy3a»

45 |[IpeBpalieHre YHEPTHH PU MEXaHUUECKUX 1
KoJe0aHusIX 1,2,3,45,6

46 |JIabopaTtopHas pabora «Omnpenenenne 1 bu6nuorexa [IOK
JaCTOTHI M TIEPHO/Ia KOJIeOaHU 1,2,3,4,56 https://m.edsoo.ru/ffOblaec
MPY>KUHHOTO MasiTHUKA

47 ||JTabopaTtopHas pabora «[IpoBepka 1 bub6nuorexa [IOK
HE3aBUCHUMOCTH TIEpH0/Ia KojiebaHuii rpysa, 1,2,3,4,5,6 https://m.edsoo.ru/ff0b197a
MOJIBEIIIEHHOTO K HUTH, OT MacChl TPy3a»

48 |Mexanndeckue Boaubl. CBoMCTBa 1 bubmuoreka [JOK
MeXaHHYeCKUX BOJH. [Ipo1onbHbIE U 1,2,3,4,56 https://m.edsoo.ru/ffOb21fe
MOTEPEUHbIC BOJHBI

49 |lYpok-koHbpepeHnus "MexaHn4ecKre BOTHBI 1
B TBEpOM Tene. CelicMuyeckre BOIHBI" 1,2,3,4,5,6

50 |3Byk. PacmipocTpaneHue u oTpaskeHHe 3ByKa 1

1,2,3,4,5,6

51 ||Ypok-uccnenoanue "Habmonenue 1
3aBUCUMOCTH BBICOTHI 3ByKa OT 4aCTOTHI" 123,456

52 |["'poMKOCTb 3ByKa M BBICOTA TOHA. 1
AKYCTUYECKHI pE30HaHC 1,2,3,455,6

53 ||Vpok-koHpepenims "YibTpa3Byk u 1 bubnuoreka [JOK
UH(pa3BYK B PUPOJIC U TEXHUKE" 1,2,3,4,56 https://m.edsoo.ru/ff0b23ca
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Ne Tema ypoxka Koma-Bo ®opma
peanuzanun
n/n Hacos BOCITMTATEBHOT D0P/LIOP
OIIoTCHIHAaJ1a
TEMBI

54 |[ToaroToBKa K KOHTPOJIBHOM paboOTe MO TEMe 1 bubmuorexa [IOK
"3aKOHBI COXpaHCHHs. MeXaHHUECKUE 1,2,3,4,5,6 https://m.edsoo.ru/ff0b25f0
KoJ1eOaHus U BOJHBI"

55 |[KoHTposnbHast paboTa 1o Teme "3aKoHbI 1
coxpaHeHus. MexaHnueckre KojecOaHus 1 1,2,3,4,5,6
BOJIHBI"

56 ||DaeKTpOMAarHUTHOE TOJIE. 1 bubnuroreka [JOK
DJEeKTPOMArHUTHBIC BOJTHBI 1,2,3,4,56 https://m.edsoo.ru/ffOb2abe

57 ||(CBoiicTBa AIIEKTPOMATHUTHBIX BOJIH 1

1,2,3,4,5,6

58 ||Vpok-koudepenuus "kana 1 bubnuorexa [IOK
3JIEKTPOMArHUTHBIX BOJIH. Mcmonbp3oBaHue 1,2,3,4,5,6 https://m.edsoo.ru/ffOb2fe6
AJIEKTPOMArHUTHBIX BOJIH JIJISI COTOBOM
cBsA3u"

59 |[Ypok-uccnenoanue "M3ydeHnne CBONCTB 1 bubmmoreka [IOK
HIIEKTPOMATrHUTHBIX BOJIH C TOMOIIBIO 1,2,3,4,5,6 https://m.edsoo.ru/ffOb2c6¢c
MoOuIpHOTO Tenedona"

60 ||Perenue 3a1a4 Ha ONPECICHHE YACTOTHI U 1
JUTHHBI 3JIEKTPOMATHUTHOM BOJTHBI 1,2,35

61 ||DnekTpoMarHUTHAS MPUPOIA CBETA. 1 bubmmoreka [IOK
CkopocTb cBeTa. BosHOBBIE CBOICTBA cBETa 1,23,45,6 https://m.edsoo.ru/ff0b31d0

62 ||Uctounuku cBeta. [IpsMonuHeiHoe 1 bubnnoreka [JOK
pacripocTpaneHue cBera. 3atmenus ColHIa 1,2,3,4,5,6 https://m.edsoo.ru/ff0b3658
u JIyHbI

63 |3akoH oTpaxkeHHs cBeTa. 3epkaia. Pemenue 1 bubnunoreka [JOK
3a7a4y Ha MPUMEHEHHE 3aKOHA OTPasKEHUS 1,2,3,4,5,6 https://m.edsoo.ru/ff0b38c4
CBETa

64 |[Ipenomienue cBeTa. 3aKOH MPETOMIICHUSI 1 bubnunorexa [LIOK
CBETa 1,2,3,4,5,6 https://m.edsoo.ru/ffOb3aea

65 |[lonHOE BHYTpEHHEE OTPayKEHUE CBETA. 1 bub6nuorexa [IOK
Vcronp30BaHUE MOTHOTO BHYTPEHHETO 1,2,3,4,56 https://m.edsoo.ru/ff0b3c5c
OTPaXEHHSI B ONITUYECKUX CBETOBOJAX

66 |JlaboparopHas pabota "HMcciaenoBanue 1
3aBHCUMOCTH yTJIa MPEJIOMIICHHUS CBETOBOTO 1,2,3,4,56
7yda OT yrjia maJeHus Ha TpaHuIle "BO3ayX-
crexao""

67 | Ypok-koudepenuus "VcrionszoBanue 1
MOJIHOTO BHYTPEHHETO OTPasKCHHUS: 1,2,3,4,56
CBETOBO/IbI, ONITUKOBOJIOKOHHAS CBS3b"

68 |JInu3el. OnTHYECKas CUjla JTNH3EI 1 bu6nmoreka [JOK

1,2,3,4,5,6 https://m.edsoo.ru/ffOb3f2c
69 |[TocTpoeHre M300pasKkeHUH B JTMH3AX 1 bu6morexa [IOK
123456 https://m.edsoo.ru/ffOb444a

70 |JTabopatopHas pabota "OmnpenencHue 1 bubmmorexa [JOK
(OKYCHOTO pacCTOSIHUS U ONTHYECKOM CHITBI 1,2,3,4,56 https://m.edsoo.ru/ff0b4206
cobOuparoment TUH3b"

71 |[Vpok-koHpepeHius "OnTuyeckue 1 bubnmoreka [JOK
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Ne Tema ypoxka Koma-Bo ®opma
peanuzanun
n/n Hacos BOCITMTATEBHOT D0P/LIOP
OIIoTCHIHAaJ1a
TEMBI
| |munsossie mpucopst” 123456  |https://m.edsoo.ru/ff0c0a7e
72 |['ma3 kak onTHYEeCKask CUCTeMa. 3peHHe 1 bubmmoreka [IOK
1,2,3,4,5,6 https://m.edsoo.ru/ff0b4684
73 ||Ypok-koudepennus "ledexrs 3penus. Kak 1
COXPAaHUTH 3peHue" 1,2,3,4,5,6
74 |[Pa3noxenue 0enoro ceeta B CieKTp. ONbITHI 1 bubnuroreka [JOK
HeroToHa. CiioskeHHE CIIEKTPAIbHBIX 1234568  |https://m.edsoo.ru/ffOcOf4c
1BeToB. Jlucnepcus ceera
75 ||JTaboparopnas padota "OIBITHI IO 1 bubnuroreka [JOK
pas3JioKEeHUI0 0eJI0ro CBeTa B CIIEKTP U 1,23,456,8 |https://m.edsoo.ru/ff0cOe2a
BOCIIPHUSTHIO [[BETA MPEIMETOB TIPU MX
HaOJII0ICHNH Yepe3 [[BETOBbIE (GUIbTPHI"
76 ||Ypok-nipakTiKyM "BOJHOBBIE CBOWCTBA 1
CBeTa: AMCIIepCHusi, HHTep(epeHIIns U 1,2,35
g paxus’”
77 ||OnbiTel Pe3epdopna u mianeTapHasi MOJICIb 1 bubmmoreka [IOK
aroma 1,2,3,4,5,6 https://m.edsoo.ru/ff0c12a8
78 |[Toctrynatel bopa. Moaens aroma bopa 1
1,2,3,4,5,6
79 |HcmyckaHue ¥ MOTJIONICHNUE CBETa aTOMOM. 1 bubmmorexa [IOK
KBanTsl. JInHeiiuaTeie CIIEKTPBI 1,2,3,4,5,6 https://m.edsoo.ru/ffOcl44c
80 ||Ypok-npaktukym "HaOroneHue criekTpoB 1 bubmmorexa [IOK
ucmyckanus" 1,2,3,4,56 https://m.edsoo.ru/ff0c1550
81 |[PamroakTUBHOCTD U €€ BHIbI 1 1,2,3,4,56 bu6mmoreka [JOK
https://m.edsoo.ru/ff0c1672
82 ||Ctpoenue atomHoro sapa. Hykinonunas 1 1,2,3,4,56 bubnunorexa [IOK
MO/IEITb https://m.edsoo.ru/ff0c18ac
83 ||PagroakTUBHBIE MpeBpaIeHus. M30Tormb 1 1,2,3,4,5,6 bubmuoreka [JOK
https://m.edsoo.ru/ffOclald
84 |[Pemenue 3amau no teMe: "PagnoakTUBHEIE 1 1,2,3,45,6 bu6mmoreka [JOK
npeBparieHus " https://m.edsoo.ru/ffOclb4a
85 |[lepuox moaypacmaaa 1 1,2,3,4,5,6
86 | Ypok-konpepenius "PagnoakTuBHbIE 1 1,2,3,4,5,6 bu6nuorexa [IOK
W3IyYEeHUs B IPUPOJIC, MEUIIMHE, TEXHUKE" https://m.edsoo.ru/ff0c2126
87 ||SImepHble peakiiu. 3aKOHBI COXPAHEHHSI 1 1,234,556 bubnnoreka [JOK
3apsI0OBOTO U MAaCCOBOTO YHCET https://m.edsoo.ru/ffOc1c58
88 | DHeprus cBs3u aTOMHBIX sijep. CBsi3b 1 123456 bubmuorexa [IOK
MacChl U SHEPTUU https://m.edsoo.ru/ff0cld7a
89 |Perenue 3amau mo teme "SnepHbie 1 1,2,3,4,5,6
peakuun"
90 ||Peakiiuu cuHTE3a U JACICHUS SCP. 1 1,2,3,4,5,6 bubmuoreka [JOK
Wctounuku sHeprun ComHIA 1 3BE3] https://m.edsoo.ru/ffOc1e88
91 ||Ypok-koupepenuus "SnepHas SJHEpreTHKA. 1 1,2,3,4,5,6
JlercTBYS paguOAKTUBHBIX U3y4YE€HUN Ha
YKUBbIE OpraHU3MBbI"
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Ne Tema ypoxka Koma-Bo ®opma
peanuzanun
n/n Hacos BOCITMTATEBHOT D0P/LIOP
OIIoTCHIHAaJ1a
TEMBI

92 |[ToaroToBKa K KOHTPOJIBHOH paboOTE MO TEMeE 1 12,3456 bubmmorexa [IOK
"DJIEKTPOMAarHUTHOE ITOJIC. https://m.edsoo.ru/ff0c223e
DJIeKTpOMAarHuTHbIC BOJIHBI. KBaHTOBBIC
SIBIICHUS "

93 ||[KonTpoibHast paboTa 1o TemMe 1 1,2,3,45,6
"DJIeKTPOMarHuTHOE MOJIE.

DJeKTPOMArHUTHbBIC BOJHBI. KBaHTOBBIE
sIBJICHUS "

94 |[loBTopenue, o0o0IICHNE. JTabopaTOpHbIC 1 12,3456 bubnmoreka [JOK
paboThI 1o Kypcy "B3anmonerictBue Ten" https://m.edsoo.ru/ff0c245a

95 |[loBTOopenue, 0boodIICHNE. PemieHne 1 1,2,3,45,6 bu6mmoreka [JOK
pACUCTHBIX U KQUECTBEHHBIX 3a/1a4 10 TEME https://m.edsoo.ru/ff0c2572
"TemioBbie nporecch”

96 |[loBTOopenue, oboOIICHNE. PerieHne 1 1,2,3,4,5,6 bubmmnorexa [JOK
pacUeTHBIX U KAYECTBEHHBIX 33/1a4 I10 TEME https://m.edsoo.ru/ff0c2a22
"KII/] TermoBeIx aBUrarenei”

97 |[loBTOpenue, oboOIICHNE. PerieHne 1 1,2,3,4,5,6 bubmrorexa [JOK
pacUeTHBIX U KAYECTBEHHBIX 33/1a4 10 TEMe https://m.edsoo.ru/ff0c2b30
"KIIJ] anexkrpoycTaHOBOK"

98 |[loBTOpenue, oboodIICHNE. JTabopaTOpHbIC 1 1,2,3,4,56 bubmmoreka [JOK
pa0oThl 1o Kypcy "CBeToBble sIBIEHUS" https://m.edsoo.ru/ff0c2c52

99 |[loBTopenue, oboodIICHNE. PaboTa ¢ 1 1,2,3,45,6 bubmorexa [IOK
TEeKCTaMU 0 TeMe "3aKOHBI COXPAHEHUS B https://m.edsoo.ru/ff0c2d6a
MexaHuke"

100|[[ToBTOopenue, 06061IeHue. PaboTa ¢ 1 1,2,3,4,5,6 bubmmorexa [JOK
tekctamu 1o TeMe "Konebanus v BoiHbI" https://m.edsoo.ru/ff0c2e82

101|[[ToBropenue, o6o6meHue. Padora ¢ 1 1,2,3,45,6 bubmuorexa [JOK
Texctamu 1Mo Teme "CBeToBbIe ABICHUS" https://m.edsoo.ru/ff0c3044

102|[[ToBropenue, o6o6meHue. Padora ¢ 1 1,2,3,45,6
TekcTamu 1o Teme "KBaHTOBas U siiepHas
¢uznka"

dopma peajM3alii BOCIUTATEIBLHOI0 MOTEHI[HAIA TEMbI*

1. ycraHOBNIEHHE JOBEPHUTEIBHBIX OTHOIICHUH MEXIY IeJarorn4ecKuM pabOTHIUKOM U €T0
00y4arouMucs, ClIoCOOCTBYIOMINX NO3UTUBHOMY BOCIIPHUATHIO O0yUYarOIIMMUCS TpeOOBaHUHN 1
pOCKO Mearoruueckoro paboTHHUKA, MPUBJICYEHUIO UX BHUMaHUA K 00CyK/1aeMOM Ha ypoke
WHPOpPMAIINH, aKTUBU3AIIUH UX ITO3HABATEIHHOH JIEITETLHOCTH,

2. OOYXJIeHHe 00yJaroInXCsi COOIOIaTh Ha yPOKe OOIICTIPHHSTHIE HOPMBI TIOBEICHUS, IPaBHIIa
OOIIEeHUs CO CTapIIUMHU (IIe1arOrMYeCKMMU PAOOTHUKAMH) U CBEPCTHUKAMU (00y4JaIOIMMUCH),
NPUHIUIBI Y4eOHOH TUCIUILIMHBI U CAMOOPIaHU3aIiH;

IpUBJIeUYEeHHE BHUMaHHs 00yJaroMMXCsl K IEHHOCTHOMY acleKTy M3y4aeMbIX Ha ypoKax SIBJICHHI,
OpraHu3zaiys ux paboTsl ¢ MOJy4aeMoi Ha ypoKe COLMAIbHO 3HAYMMOM HH(pOopMaIen —
UHHUIUMPOBAHHUE €€ 00CYKICHHsI, BEICKa3bIBaHHS 00YYaIOLUIMMHUCS CBOETO MHEHHS TI0 €€ MOBO/Y,
BBIPAOOTKH CBOETO K HEll OTHOIICHUS;

3. HCIOJIB30BaHME BOCIIUTATEIBHBIX BO3MOXKHOCTEH CoJiepKaHusl yd4eOHOro MpeaMeTa yepes
JIEMOHCTpPAIMIO 00YUYaIOIIMMCS IPUMEPOB OTBETCTBEHHOTO, TPAXKIAHCKOTO OBEICHUS,
IPOSIBJIICHUS YEIOBEKOIIO0MS U J0OPOCEPICUHOCTH, Yepe3 MOI00p COOTBETCTBYIOIIUX TEKCTOB IS
YTEHUs, 3a/1a4 JUIs PEUICHHUs, TPOOIEMHBIX CUTYallui U1t 00CYKACHUS B KJIacce,
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4. TpuMEHEHHE Ha yPOKE MHTEPAKTHUBHBIX (POpM pabOThI ¢ 00YJIAIOITUMUCS: HHTEIJICKTYIbHBIX UTP,
CTUMYJIMPYIOIIMX [T03HABATEIbHYI0 MOTUBALMIO 00YyYaIOLIUXCS; TUAAKTUIECKOT O TeaTpa, e
NIOJIy4EeHHBIE Ha YPOKE 3HaHMs OOBIrPHIBAIOTCS B TEATPAIBHBIX IOCTAHOBKAX; AUCKYCCUM, KOTOpBIE
JIA0T 00yYaIOIMMCSl BO3MOXXHOCTH IPHOOPECTH OMBIT BEJACHUS KOHCTPYKTUBHOTO JHAJIOTa;
IpyNIIOBON pabOThI WK pabOTHI B Mapax, KOTOpPhIe yyaT 00ydaromuxcsi KOMaHAHOH paboTe 1
B3aUMO/ICHCTBHIO C APYTUMH O0yUYarOIIUMUCS;

BKJIIOYEHHE B YPOK UTPOBBIX MPOLEYP, KOTOPHIE TOMOTal0T MOAECPKaTh MOTHBALIHIO
00yJaromuxcs K MOJyYeHHUIO 3HaHUH, HAJIaXKMBAHUIO TO3UTUBHBIX MEXJIMYHOCTHBIX OTHOLICHUH B
KJIacce, MOMOTalT YCTaHOBICHHUIO JOOPOXKEIaTeIbHOM aTMoc(hepbl BO BpeMs ypOKa;

5. opranuzanus medcTBa MOTUBUPOBAHHBIX U 3PYAMPOBAHHBIX 00YYAIOLIMXCS HAl MX
HEYCIEBAIOIUMH OJHOKIACCHUKAMH, JAIONIET0 00YJalOUIMMCs COLUAIBHO 3HAYMMBII OTIBIT
COTPYAHMUYECTBA M B3aMMHOM ITOMOIIIH;

6. HMHUIMUPOBAHME U MOAJCPIKKA HCCIIEOBATEIBCKOM EATEIFHOCTH 00YUaIONIMXCs B paMKax
peanu3ani UMU HHIUBHUTyaIbHBIX U TPYIIOBBIX UCCIIEI0BATEIbCKUX MPOEKTOB, YTO AACT
00y4aroIuMCcsi BO3MO>KHOCTb IPUOOPECTH HABBIK CAMOCTOSITEILHOIO PELIEHUS TEOPETUUECKOM
Ipo0JIeMbl, HaBbIK FT€HEPUPOBAHUS U O(YOPMIIEHUS] COOCTBEHHBIX UJIEH, HABBIK YBAXKUTEIHHOIO
OTHOILEHMS K YyXKUM UAesIM, 0(OpPMIIEHHBIM B paboTax APYrux UcciaenoBaTesei, HaBbIK
yOJIMYHOTO BBICTYIUICHUS Mepe]l ayAUTOpUeH, apryMEeHTUPOBAHUS U OTCTauBaHUs CBOCH TOUKU
3peHusl.

7.  opraHu3aius peIMEeTHbIX 00pa30BaTeIbHBIX COOBITUH (IIPOBEAECHUE MTPEIMETHBIX HE/IeNb) AT
00yYaroIuXcsl ¢ 1eIbI0 pa3BUTHUS MIO3HABATEIbHONW U TBOPUYECKON aKTUBHOCTH, MHULIMATUBHOCTH B
pasInYHbIX cepax MPeIMETHON NesATEIbHOCTH, PACKPBITHS TBOPUYECKHX CIIOCOOHOCTEH,
00yy4aroIuxcst ¢ pa3HbIMUA 00pa30BaTEIbHBIMU OTPEOHOCTSIMU U MHIUBH Ty a IbHBIMU
BO3MOXKHOCTSIMH;

8. IpOBe/ICHUE YICOHBIX (OIMMITHA/IbI, 3aHUMATEIbHBIE YPOKHU M MATUMHHYTKH, YPOK - JIeTIOBas UTpa,
o0pa3oBaTebHOE MYTEIIECTBHIE, MaCTEP-KIIACCHI, YPOK-HCCIIEJOBAHUE, ITEAArOTHUECKU
MacTepckue, o00pa3oBaTe/IbHbIE KBECTHI U JIp.) U yU4EOHO-pa3BiIeKaTEIbHBIX MEPONPUITUN (TYPHUP
3HaHUl, BUKTOPUHBI, IUTEPATYpHAsT KOMITO3UIIHSI, KOHKYPC T'a3eT U PUCYHKOB, SKCKYPCHUS U JIp.)
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