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IHosicuuTeanLHAS 3aIUCKA

Pabouas nmporpamma mo ¢usuke A 7-9 KiaccoB SBISETCS HEOTHEMIIEMOI 4acThIO

OOIT OOO koI M pa3paboTaHa HA OCHOBE CJIIEIYIONUX HOPMATHBHO - TPABOBBIX
JIOKYMEHTOB:

Koncrutyius Poccuiickoit denepanuu (cr. 43, 44).

®depnepanbHbiii 3aKk0H 0T 29.12.2012 N 273-D3 «O6 obpazoanuu B Poccuiickoi
Oenepaunnn(peaaxuus ot 02.06.2016r., ¢ ©3M. U AOIL.., BCTYNUBIIUMH B CHILY C
01.07.2016r).

Konuemnmus yauebnoro  mpeamera  ®Pusuka  (yrBepxknaeHa  pemenuem  Kommeruu
Munuctepcra npocetenus Poccuiickoit deneparuu mporokon ot 3 aekadps 2019 r. Ne
[1K-4BH)

[Tpuka3 MunuctepctBa npocsemieauss P® or 31 mas 2021r. Ne287 «OO6 yTBepkaeHUH
denepasbHOro rocyJaapCcTBEHHOTO 00pa30BaTENIbLHOTO CTaHAAPTa OCHOBHOTO OOIero
00pa3oBaHUs».

[Tucemo MunucrepcrBa npocsemieHuss PO ot 11 nosiopst 2021 roma Ne 03-1899 «O6
obecrieyeHUH y4eOHBIMU  HM3JaHUAMH  (Y4eOHUKAaMH W Y4eOHBIMH  TTOCOOHSIMHU)
obyuatonuxcst B2022/23 yueOGHOM roy».

[Tpuxa3z Munucrepcra npocsenienusi Poccuiickoit ®@enepauuu ot 22.03.2021 Ne 115 «O0
YTBEP)KJICHUH TOPSAKA OPTaHW3allMU M OCYIIECTBICHUS 00pa3oBaTEIbHON JEATEIILHOCTH
[0 OCHOBHBIM 0011e00pa3oBaTeNbHBIM IpOrpaMMaM — 00pa3oBaTeNbHBIM IMPOrpPaMMaM
HAYaIbHOTO 00IIET0, OCHOBHOTO O0IIEro M CPEJHET0 O0IIETr0 00pa30BaHUs».

Canurapusie npaBuia CIT 2.4.3648-20 «CaHuTapHO-3MHUIEMHOJIOTHYECKHE TPEOOBAHHS K
OpraHHU3aIMsIM BOCIUTAaHUS U OOy4YEHUS, OTIbIXa U O3JOPOBJICHUS JETEH U MOJIOACKN,
YTBEP)KJICHHBIX ITOCTAaHOBJICHHEM [JIaBHOTO TOCYJapCTBEHHOTO CAHHUTAapHOTO Bpaya
Poccuiickoit @eneparuu ot 28.09.2020 Ne 28 (manee - CIT 2.4.3648-20).

Canutapusie npaBwia U HopMmbl CanlluH 1.2.3685-21 «['mruenudeckne HOPMATUBHI U
TpeOOBaHUS K 00ECIICUeHUIO 0€30NaCHOCTH U (W) OE3BPEAHOCTH IS YelioBeKa (pakTopoB
cpedbl OOMTaHUS», YTBEPKICHHBIX IIOCTAHOBJIEHHWEM [J1aBHOTO TroCyIapCTBEHHOTO
canutapHoro Bpada Poccuiickoit ®eneparnuu ot 28.01.2021 Ne2 (nmanee — ['uruenuueckue
HOPMAaTHUBBI).

[IpumepHasi ocHOBHasi oOpa3oBaTeibHas MPOrpaMMa OCHOBHOTO oOOIIero oOpa3oBaHUS
(omoOpena perienneM ¢eaepanbHOr0 y4eOHO-METOANUYECKOTO OO0bEeTUHEHHS MO 00IIemMy
oOpa3oBanuto, npoTokoia ot § ampenst 2015 r. Ne 1/15 pasmenena B peectpe NpUMEpHBIX
OCHOBHBIX 00111€00pa30BaTeNbHBIX MporpaMM MuHHCTEepcTBa 00pa3oBaHUsS M HayKd
Poccuiickoit @eneparmu (B penakiuu nporokona Ne 1/20 ot 04.02.2020 ¢denepanbHOro
y4eOHO-METOIMUYECKOr0 0ObEeAMHEHUS 110 0011IeMy 00pa30BaHMUIO).

[TpumepHass mporpamMma BocnuTaHus (ogoOpeHa pemieHueM (denepanbHOro y4yeOHo-
METOJMYECKOT0 00BEAMHEHHS 10 001IeMy 00pa3oBaHuio (MPoTOKOI OT 2 utoHs 2020 1. Ne
2/20).

[TpumepHas pabouasi mporpaMMa OCHOBHOTO o6miero oopa3zoBanus. dusuka (omoOpeHa
penieHueM ¢eaepaibHOro yueOHO-MeTOIUYECKOro 00beIMHEHUS 0 00111eMy 00pa30BaHHUIO
(mpotokoi ot 27.09.2021 r. Ne 3/21).

pacnopsadicenuam oenapmamenma oopazosanusn aomunucmpayuu 2. Tomcka

ot 25.02.2019 Ne 85-p «O0 yTBep>KA€HUU TJIaHAa MEPONPUATHI 10 peanuzanuu Konnenuuu
pa3BUTH (PU3UKO-MATEMaTHYECKOT0 U €CTECTBEHHOHAYYHOT0 00pa30BaHus B I'. ToOMCKe»
ot 30.05.2019 Ne 480-p «O6 yrBepkaeHMHn MyHHUIMNagbHOro Ilmana MepompusTHil MO
peanuzanuu Konnenuuu pas3BuTHsS (DU3MKO-MATEMaTUYECKOTO U E€CTECTBEHHOHAYYHOTO
obpazoBanus B roposae Tomcke Ha 2019-2025 roab»

Pabouas nmporpamma Bocniutanust MAOY COIL Ne 23

[Iporpamma 1o  ¢u3uke oTpakaeT OCHOBHble TpeboBanus DenepaabHOrO

TOCY/IapCTBEHHOTO0  00pa30BaTENBLHOTO CTaHAAapTa OCHOBHOTO 0Omero o0pa3oBaHHUS K
JUYHOCTHBIM, METANPEAMETHBIM M MPEJAMETHBIM pe3ylbTaTaM OCBOEHHS 00pa30BaTENIbHBIX
nporpaMMm U coctasieHa ¢ yuéroMm Konnenuuu reorpaduueckoro oopa3zoBaHMs, MPUHATONW Ha
Bcepoccuiickom cbe3ne yuuteneir reorpabun u yTBepka¢HHouW Pemenwem Komnerun
MunuctepcerBa npocsenieHus U Hayku Poccuniickoit @enepanuu 0124.12.2018 roxa.


https://ippk.arkh-edu.ru/doc/files/Kontceptciia%20Fizika.pdf

Copneprxanue IIporpamMsl HanpaBiIeHO Ha (POPMUPOBAHUE €CTECTBEHHO-HAYUYHOW I'PaMOTHOCTH YYallMXCsl
W OpraHu3aluio M3y4deHUsl (U3UKH Ha JCATEIILHOCTHOM OCHOBE B HEH y4YHTHIBAIOTCS BO3MOXHOCTH
npenmera B peanmn3anun tpedboBanuii @I'OC OOOK muiaHUpyeMbIM JIMYHOCTHBIM M METanpeIMETHBIM
pe3yibTatraM OOYy4YeHHs, a TaKKE MEXKIIPEJIMETHbIE CBS3M €CTECTBEHHO-HAYYHBIX YYEOHBIX IPEIMETOB Ha
YpOBHE OCHOBHOI'O O0ILIETO 00pa3oBaHMA

B mporpamMme onpeznensroTcs OCHOBHBIE LIENM M3y4YeHUs (PU3MKHM Ha ypOBHE OCHOBHOT'O 0OOIIEro o0pa3oBaHMS,
IUIAaHUPYEMBbIE PE3yJbTaThl OCBOEHHUS Kypca (DU3MKHM: IJIMIHOCTHBIE, METaNpEAMETHBIE, NpeaMETHbIe (Ha
6a30BOM ypOBHE)

IIporpamma ycTaHaBIHMBAaeT pacupeleliecHHe ydeOHOTO MaTepHaia 1o rojgaM oOydeHwms (Io Kilaccam),
IpeaIaraeT IpPUMEPHYIO MOCIIEI0BATEIIEHOCTh M3YUCHHUSI TEM, OCHOBAHHYIO HA JIOTHKE PAa3BUTHSA HPEIMETHOTO
COZIEp)KaHMA M YIETE BO3PACTHBIX OCOOCHHOCTEH yJaImxcs, a TakKe NPUMEPHOE TEMaTHIECKOE MIIaHUPOBAHUE C
yKa3aHHEM KOJMYECTBA YacOB Ha W3yYEeHHE KaXIOH TEeMBl W TPUMEPHOW XapaKTEPUCTHUKONH ydeOHOI
JIESITENIBHOCTH yUAIIUXCsl, PEaTU3yeMOl NPU U3YYEHUU ITHX TEM

[Iporpamma MoxeT OBITh UCIOJIb30BaHA YUUTEISIMH KaK OCHOBA JIJISi COCTABIICHUS] CBOMX PabO4MX MPOrpaMMm
[Ipu paspaboTke paboueil mporpamMmbl B TEMaTHYECKOM IUIAHHPOBAHHMH JIOJDKHBI OBITh YYTEHBI BO3MOXHOCTH
WCIIOJIb30BaHHUS AJICKTPOHHBIX (IH(POBBIX) 00pPa30BaTENbHBIX PECYPCOB, SBISIOMUXCS Y4eOHO- METOAHYECKUMH
MaTepuagamMu (MyJbTUMEJAUHHbBIE TPOrPaMMBI, 3JICKTPOHHbIE YYEOHUKHU U 3aJaYHHUKH, 3JIEKTPOHHbIE OMOINOTEKH,
BUPTyajbHble Ja0OPAaTOpPHH, HWIPOBBIE MPOTPaMMBbl, KOJUIEKIMH LU(POBBIX 00pa30BaTEIBHBIX PECYpPCOB),
peanm3yomux ruaakTuaeckue Bo3mMokHocTH KT, comepxaHue KOTOPBIX COOTBETCTBYET 3aKOHOAATEILCTBY 00
oOpa3oBaHUU

[TpumepHas pabouast mporpaMma He CKOBBIBAET TBOPUECKYIO HHUIMATHBY YUUTEICH U MPEAOCTABIAET BO3MOKHOCTH
A pealu3al pa3jiMuIHbIX MCTOAHMYCCKHX IMOAXOAOB K MPEIOJaBaHUIO (bHSHKH npru YCJIOBUU COXpPAaHCHUSA
00s3aTeNbHOI YacTh cofepskaHus Kypca

OBIIAA XAPAKTEPUCTUKA YYEBHOI'O IIPEIMETA «DU3UKA»

Kypc ¢usukn — cuctemooOpasyromuii A €CTeCTBEHHO-HAY4YHBIX YYEOHBIX MPEAMETOB, MOCKOJIBKY
(hu3mueckue 3aKOHBI JIEKAT B OCHOBE IPOLIECCOB U SIBICHUH, M3y9aeMbIX XHUMHEH, OMOIOTrHel, acTpOHOMHEH U
(dusnyeckoir reorpadueii duszuka — 3TO MPEAMET, KOTOPBIA HE TOJBKO BHOCUT OCHOBHOW BKJIAJ B
€CTECTBEHHO-HAyYHYI0 KapTHHY MHpa, HO W IpPENOCTaBisgeT Hanbosee sicHble 00pa3ibl NPUMEHEHHUS HAyYHOTO
METOJla TO3HaHHA, T € Crocoda IMONIydeHHs AOCTOBEPHBIX 3HaHWMI o Mupe HakoHen, ¢m3mka — 3TO Ipeamer,
KOTOPBIN Hapsily ¢ APYTMMH €CTECTBEHHO-HAyYHBIMH IIpEIMETaMHU JOJDKEH JaTh IIKOJIbHUKaM IpencTaBieHne o0
YBJIEKATEJIbHOCTHA HAYYHOT'O UCCIIEIOBAHUS U PAJOCTU CAMOCTOSTEILHOIO OTKPBITUS HOBOI'O 3HAHUS

OnHa w3 THaBHBIX 3a7ad  (usmdeckoro oOpa3oBaHUS B CTPYKType o0O0Imero oOpa3oBaHHS COCTOHT B
(hopMHpOBaHUH €CTECTBEHHO-HAYYHONW T'PaMOTHOCTH M MHTEpeca K HayKe Y OCHOBHOM MacChl 00ydJarommxcsi,
KOTOpbIe B JajibHeilieM OymyT 3aHsIThl B CaMbIX pa3HoOOpa3HbIX cdepax aestenbHocTH Ho He MeHee
Ba)KHOU 3aJadyel sABIAETCS BBIABIECHUE U MOATOTOBKA TAIAHTIMBBIX MOJIOABIX JIOAEH ST HPOIAOIAKECHUS
o0pa3zoBaHMsl W JaJbHEWIIEH NPodecCHOHAIBHONW MAEATeNIbHOCTH B O0JIaCTH  €CTECTBEHHO-Hay4YHBIX
UCCIIEAOBAaHUNH M CO3MaHMHM HOBBIX TexHomoruid  CorjacHO MPHUHATOMY B MEXXIYHapOIHOM COOOIIecTBe
orpesieNieHnio, «EcTecTBEeHHO- Hay4yHasi TPaMOTHOCTh — 3TO CIIOCOOHOCTH HYEJIOBEKa 3aHMMAaTh AKTHBHYIO
TPaXKIaHCKYIO MTO3HUIINIO 110 OOIIECTBEHHO 3HAYMMBIM BOIIPOCAaM, CBSI3aHHBIM C €CTECTBEHHBIMHM HAayKaMH, W
€ro TOTOBHOCTb HMHTEPECOBATbCS €CTECTBEHHO-HAYUHBIMU uJesMU HaydHO TIpaMOTHBIM 4YE€lIO0BEK CTPEMUTCS
y4acTBOBaTh B apryMEHTHPOBAaHHOM OOCYXXJEHHUH MPOOJIEM, OTHOCSIIUXCS K €CTECTBEHHBIM HAayKaM H
TEXHOJIOTHSIM, YTO TPEOYET OT HETO CIIEAYIOIINX KOMIIETEHTHOCTEI:

—Hay4YHO OOBSICHSTH SIBJICHUS,
—OILIEHNBATh U MIOHUMAaTh OCOOCHHOCTH HayYHOTO HMCCIIECAOBAaHMSA,
—MUHTEPIPETUPOBATH JAHHBIE U UCIIOIb30BATh HAYYHBIE JOKA3aTEIbCTBA AJI IOIYUYEHHS BBIBOJIOB »

W3ydyenue ¢u3MKu criocOOHO BHECTH pelIalolivii BKiIaa B (OPMHUpOBAaHUE €CTECTBEHHO-HAYYHOU
I'PaMOTHOCTH 00yYarOIIMNXCS

HEJW U3YUYEHUA YUYEBHOT'O IIPEJAMETA «®U3UKA»

Ienn wusydeHuss ¢GU3MKH HAa YpPOBHE OCHOBHOTO o00Iero obOpa3oBaHusi omnpeaencHsl B Koruemuu
MIperoIaBaHusl y4eOHOro IpeIMeTa
«Duzuka» B oOpa3oBaTesNbHBIX oOpraHmzanuiax Poccuiickoit ®enepanuu, peanu3ylOIUX OCHOBHBIC
o0mieo0Opa3oBaTesbHbIE IPOrPaMMBI, YTBep)KAEHHOH pemenneM Kosuternu MunncTepersa npocsenienust Poccuiickoit
®denepanun, npotokoa ot 3 nexkadpst 2019 r Ne I1K-4BH

Llenn uzydeHus GU3NKH:

—nOpuoOpeTeHUEe HWHTEpeca U CTPEeMIICHHS OOYyYaloIIUXCs K HAYYHOMY H3YYCHUIO HOPUPOIEIL,
pa3BuTHe  HX

WHTEIJUICKTYaIbHBIX U TBOPYCCKUX CIIOCOOHOCTEN;

—pa3BUTHE TPEACTABICHUN O HayYHOM METOJAC NMO3HaHWs U (OPMHUPOBAHUE HCCIIEIOBATEIHCKOTO
OTHOLIEHHS] KOKPY>KaIOLIUM SIBICHUSIM;

—dopMupoBaHWE HAYYHOTO MHPOBO33PECHUSI KaK pe3yJibTaTa H3YYEeHHS OCHOB CTPOCHUS

marepu  HyHIaMEHTAITHLHBIX 3aKOHOB (PU3HKU;

—dopMupoBaHUe MPEACTABICHUN O POIU (PU3HKH ISl Pa3BUTHS IPYTHX €CTECTBCHHBIX HAYK, TCXHUKH U TCXHOJIOTHIA;

—pa3BHUTHE NPEICTABICHUH O BO3MOXKHBIX cdepax Oymymiei nmpodecCHoHaTbHON AeATeIbHOCTH, CBI3aHHOU C
(bu3mKol, MOATrOTOBKA K JabHEHIIEMY O0OYYEHHIO B 3TOM HampaBlieHHH JIOCTIKEHNE ITUX IeJieli Ha YPOBHE
OCHOBHOTO 0011eroo0pa3oBaHus

0o0ecTICUNBACTCS PEIICHUEM CIICIYIONUX 3a7a4:

—npuoOpeTeHre 3HAHUKW O JUCKPETHOM CTPOCHUH BEIIECTBA, O MEXaHHYCCKUX, TEIUIOBBIX, IJICKTPUUCCKHX,



MarHUTHBIXW KBAHTOBBIX SIBJICHUSIX;
—nproOpeTeHNe YMEHUH ONUCHIBATH U OOBSICHATH (DM3MUECKHE SIBJICHUS C UCIIOJIb30BAHNEM IOJYYEHHBIX 3HAHUH;
—OCBOCHHE METOJIOB PELICHUsS MPOCTEHIINX pacyETHBIX 3a7ad C UCIOJIb30BaHUEM (PU3NYECKUX MOJEIEH,

TBOPYECKHUX U IPAKTUKOOPUEHTHPOBAHHBIX 3a]ad;

—pa3BuTHE YMEHUH HaOJII0aTh IPUPOIHBIC SIBJIICHUS U BBIIIOIHSITH OIBITHI, JAOOpaTOpHbIE paboTHI N
9KCIIEPUMEHTAIbHBIENCCIIEIOBAHUS C UCIIOIb30BaHUEM U3MEPHUTEIBHBIX IPUOOPOB;
—OCBOCHHUE NPUEMOB paboTH ¢ HHpOpMaeld GU3NIECKOTO COASPIKaHUs, BKIFOYasi HHPOPMAITHIO O

COBPEMEHHBIX JOCTIKEHUAX (PU3UKH; aHAIH3 U KPUTHYECKOE OLICHHBaHHE MH(POPMALIUU;

—3HAaKOMCTBO cO cdepaMu NpoPecCHOHATBHON IESTEeIbHOCTH, CBSA3aHHBIMH C ()U3HUKOH, M COBPEMEHHBIMH

TEXHOJIOTUSIMHU, OCHOBAHHBIMHU Ha JTOCTHXCHHUAX (HU3NICCKOH HAYKH

MECTO YYEBHOI'O ITPEJIMETA «®U3UKA» B YUHEBHOM IIJTAHE

B cootBercTtBrr ¢ ®I'OC OOO ¢u3uka sBiIseTcss 00sM3aTEIBHBIM MPEIMETOM Ha YPOBHE OCHOBHOT'O OOIIETO
oOpa3oBanus JlaHHas nmporpamma npeaycMaTpuBaeT u3ydeHue Gu3nku Ha 0a30BOM ypoBHE B 00BEMe 238 u
3a Tpu roja obyueHuss mo 2 4 B Hedeno B 7 W 8 kijaccax u 1o 3 4 B Hejenro B 9 kiiacce B remarnyeckom
TUTAaHUPOBAHUM I 7 ¥ 8§ KJIaCCOB MPEAIOJaraeTcsi pe3epB BPEMEHH, KOTOPBIA YYUTENIb MOXKET UCIOIb30BaTh 110
CBOEMY YCMOTpPEHHIO,a B 9 Ki1acce — MOBTOPUTENIEHO- 0000IIarouii MOIyJIb

1.COAEP)KAHUE YYEBHOI'O IIPEIMETA
«OU3UKA»

7
kjaacc Pasgen 1. ®dusuka m eé pojb B NO3ZHAHMH

OKPY:KaIOIIero Mupa
®dusnka — Hayka o npupoze Ssnenns npupoasl (MCL) dusnueckue SBIEHUS: MEXaHHIECKHUE, TEILIOBBIE,
3JICKTPUYECKHE, MAarHUTHBIE, CBETOBEIC, 3BYKOBBIS
®dusnueckne BeauuyuHBl M3MepeHue ¢usnueckux BenuduH Pusnyeckne mnpubopsl I[lorpemHocTh
n3MepeHuid MexxayHapoaHasi CHCTeMa €IHHHUIL
Kak ¢usmka u gpyrue ecTrecCTBeHHbIC HAyKH H3ydYarOT NpHPONy EcTecTBEeHHO-HAy9YHBIH METOJ ITO3HAHWS:
HaOJI0IeHWe, MOCTAaHOBKA HAYYHOTO BOIPOCA, BBIIBIDKCHHE THIIOTE3, KCIEPUMEHT II0 NIPOBEpPKE THIIOTE3,
o0BsicHeHUe HabiotaeMoro siBjeHus: Onucanrue GU3NYECKUX SBJICHHUI C TOMOIIBIO MOeNeH
Hemoncmpayuu
1 MexaHu4YecKHe, TEIUIOBBIE, JJIEKTPUUECKHE, MAarHUTHBIC, CBETOBBIC SIBJICHUS
2 ®usunyeckre NpruOOPHI U MpoLeaypa MPSIMBIX U3MEPEHUN aHAJIOTOBBIM M IU(POBBIM IPUOOPOM
Jlabopamopnble pabomvt u onvimor?
1 Onpenenenue EHBI ISICHUS MIKAJIBl U3MEPUTEIHHOTO
npubopa2 M3mepeHue paccTossHUN
3 Hsmepenne 00bEéMa KUAKOCTH U
TBEPAOTO Teaad OmnpeaeneHue pa3MepoB
MaJIbIX Tel
5 N3mepeHue TeMrepaTypbl IPH MOMOIIHU KHUJKOCTHOIO TEPMOMETPA U JIaTYHKA TEMITepaTyphl
6 IIpoBeneHue McCieIOBaHUS MO MPOBEPKE TUIIOTE3BI: NaJIbHOCTD MOJIETA HIAPUKA, MYIIEHHOTO TOPU30HTAJIBHO,
TeM 0oJiblIe, 4eMOOoIbIe BHICOTA MTyCKa

Pa3gen 2. [lepBonayaiibHBbIE CBEIEHHS O CTPOCHHH BelIeCTBA
CTpOCHI/Ie BE€UICCTBA: aTOMBI U MOJ'IeKyJ'IBI, ux pa3Mep1)1 OHI)ITI)I, JOKa3bIBAKOIIIHNEC Z[I/ICerTHOC CTpOCHI/Ie
BEIIECTBA
1 MC — DJIEMCEHTHI COACPIKAaHUs, BKIIFOYAIOMINE MEKIIPEAMETHBIC CBA3HU, KOTOPBIC Hoap06Hee PaCKpbITHI B
TEMATUYCCKOMINIAHUPOBAHUHN
235ech U nanee MPUBOJMTCS PACIIMPEHHEIH TIepedeHb Ta00paTOPHBIX PaboT U OMBITOB, U3 KOTOPOTO YUHUTENb JIENAET
BBIOOD 1O CBOEMY YCMOTPEHHIO U C YYETOM CITUCKA SKCIIEPUMEHTAIbHBIX 3aJJaHu, peuiaraeMbix B pamkax OI'D no
usuxe
JBmxenue wyactul BemiectBa CBsI3b CKOPOCTH JBHXKEHMSI 4YacTHL € TemIieparypodl bpoyHoBckoe
nBrokeHue, nuddy3us B3anMoaecTBUE YacTHI] BEISCTBA: NIPUTSHKCHAUE U OTTaIKUBaHHUC
ArperaTHbIE COCTOSIHUSI BEIIECTBa: CTPOCHHE Ta30B, XKUIKOCTEH W TBEPABIX (KPUCTAIUIMYECKUX) Tel
B3aumocBs3p  Mexay CBOWCTBAaMHM BELIECTB B Pa3HbIX arperatrHblX COCTOSIHUSIX M HUX aTOMHO-
MOJICKYJISIPHBIM cTpoeHHeM OCOOCHHOCTH arperaTHbIX COCTOSTHUNA BOIBI



Hemoncmpauyuu

1 HabGntonenne OPOYHOBCKOI'O JIBMIKEHUS

2 Ha6monenue nuddys3un

3 HabmroneHue sSIBIICHHUM, 0OBSICHAIONINXCS IPUTSHKEHUEM IHOTTAJIKMBAHUEM YaCTHI] BEIIeCTBA
Jlabopamopnbie pabomuvl u OnvimMol

1 OueHka quameTpa aToMa METOJIOM PsIIOB (C UCIOIb30BaHuEM (doTorpaduii)

2 OmbITH 110 HAOJIOJICHUIO TEILIOBOTO PACIIUPEHHS Ta30B

3 OWBITH IO O0OHAPYKESHUIO JSHUCTBHUSI CHIT MOJICKYIJISIPHOTO TIPUTSKEHHUS

Paznen 3. /IBuskeHue U B3auMojieiicTBHE Tel
Mexanndeckoe aABMXeHHE PaBHOMepHOe u HepaBHOMepHoe nBrkeHHe Ckopocts CpenmHsisi CKOPOCTb IIpH
HEPaBHOMEPHOM JABHKEHUU PacyéT myTH U BpeMEHU IBUKECHUS
SIBnenne mHEepHMHU 3aKOH WHEpIINH B3anmoneicTBre Tell Kak IpUIrHa H3MEHEHHSI CKOPOCTH IBIDKEHHS Tell Macca
Kak Mepa mHepTHOCTH Teiia [ImoTHocTh BemiecTBa CBsI3b IUIOTHOCTH C KOJIHWYECTBOM MOJICKYJ B €IWHUIIC 00BEMa
BEIIECTBA
Cuta KaKk xXapakTepHUCTHKa B3aumMoAercTBus Teda Cuia ynpyrocté u 3akoH ['yka VM3MmepeHme CHiIbl C ITOMOIIBIO
JAUHaAMOMeETpa SIBieHue TIroTeHus U cuiia Tsbkectu Cusia TskecTtd Ha apyrux miaderax (MC) Bec tena HeBecomocTth
CrnoxeHre cuJl, HalpaBJICHHBIX MO OJHON mpsiMoil PaBHozeiicTBytomas cun Cusa TpeHusi TpeHHe CKOJBXEHUs U
TpeHue mokost Tperue B mpupone u texauke (MC)
Hemoncmpayuu
HaGnroneHue MeXaHHYECKOI'O ABMIKCHHUS Tela
M3mepenne ckopocTH NPsIMOJIMHENHOTO IBUYKEHU S
HaOmronenue siBICHUST WHEPIIHH
Habmtonenne n3MeHEeHHs] CKOPOCTH TIPU B3aUMOJEHCTBUH TET
CpaBHEHHE Macc 110 B3aUMOJACHCTBUIO TEl
CroxeHue CUJI, HallpaBJIECHHbBIX 10 OJHON NPsIMON

OO WNBE

Jlabopamopnvie padbomut u onvimui

1 OmpeneneHre CKOPOCTH PaBHOMEPHOrO JABMXKCHHS (IIAPHKaB XUAKOCTH, MOJACIH 3JIEKTPHUUECKOrO aBTOMOOMIIS
AT )

2 OmnpeneneHne cpeaHEed CKOPOCTH CKOJIBXEHHS OpPYyCKa MIIM MIAPHKA 110 HAKIOHHOHN IITIOCKOCTH

3 OmnpezeneHue NIOTHOCTH TBEPLOTO Tena

4 OmBITHI, IEMOHCTPUPYIONINE 3aBUCHMOCTD PacTsDKEHHS (IedopManny) MPYKHHBI OT MPHIOKEHHOM CHIIBI

5 OmnsIThl, AEMOHCTPHUPYIOIIHME 3aBHCHUMOCTh CHJIBI TPEHHMS CKOJIBXKEHHsS OT Beca Tejla U XapakTepa
COIIPUKACAIOIIUXCS [IOBEPXHOCTEN

Pazgen 4. laBjieHue TBEPABIX TeJ, }KUAKOCTell M ra3os

JaBnenne CriocoObl YMEHBIICHUSI M YBEIHMYEHHs NaBieHus JaBieHue raza 3aBHCHMOCTH JaBJICHHUS Ta3a OT 00BbEMa,
temreparypsl Ilepenada naBieHust TBEPABIMHM TEJIaMHM, JKUAKOCTSIMHM M ra3amu 3akoH [lackams IIneBMaTmueckue
MaIlMHBl 3aBUCUMOCTb JaBJICHUS JKUAKOCTH OT TuyOuHbl [muapocrarmyeckuii mapamokc CooOmarommuecs: cocybl
I'mapaBnuyeckrue MeXaHU3MBI

Atmocdepa 3emum u atMochepHoe naBieHHe [IpUYWHBI CyIIECTBOBaHHUS BO3AYIIHOH o00omouku 3emin OmnbIT
Toppuuemn N3mepenue aTMochEpHOro JaBicHUS 3aBUCUMOCTh aTMOC(HEPHOTO JAaBICHUS OT BBICOTHI HAlI YPOBHEM
Mopst [IpuGops 1t U13MepeHust aTMOC(EpHOro JAaBICHUS

JevicTBre XUIKOCTH U Ta3a Ha NOTPYKEHHOE B HUX TeJI0 BhITankuBaromias (apxuMezoBa) cuiia 3akoH ApxumMena
IInaBanue ten Bo3nyxoruiaBanue

Hdemoncmpayuu

1 3aBucCHMOCTb IaBJIE€HUS ra3a OT TEMIEPATYpPHI

2  Ilepenada naBieHHUS KUIKOCTBIO U Ta30M

3 CooOmaromuecs coCyabl

4 T'mapaBiIM4ecKui mpecc

5 IlposBneHne aeiicTBHI aTMOC(HEPHOTO JTaBICHUS

6 3aBHCUMOCTH BBITAJIKMBAIONICH CHIIBI OT 00bEMa MOTPYKEHHONYACTH TeJIa ¥ TUIOTHOCTH >KMIKOCTH

7 PaBeHCTBO BBITAJKUBAIONIEH CHIIBI BECY BHITECHEHHOM >KUJIKOCTH

8 YcnoBue niaBaHus TeIl: IUIABAHKUE WJIK MOTPYKEHHUE TN B 3aBUCUMOCTH OT COOTHOLICHHMSI TUIOTHOCTEN Tejla U )KHJIKOCTH

Jlabopamopnsie pabomst u onvimui

1 UccnenoBanue 3aBUCUMOCTH Beca Teja B BOJE OT 00bEMa MOTPYKEHHOH B KUAKOCTH YaCTH TeJla

2 OmnpenerneHUE BBITATKUBAOIICH CHITBI, IEHCTBYIOMICH HA TS0, ITOTPYKEHHOE B KUIAKOCTH

3 [IpoBepka HE3aBUCUMOCTH BHITAIKMBAIONICH CHIIBI, JCHCTBYIONICH HA TEJIO B )KUIKOCTH, OT MacChI TeJia

4 OnpITHl, TeMOHCTPUPYIONINE 3aBUCUMOCThH BBITAJIKUBAIOINICH CHIIBI, JICHCTBYIONMIEH HA TEJIO B )KUIKOCTH, OT 00BbEMa
NOrpY>KEHHOU B )KUIKOCTh YacTU Teja U OT IJIOTHOCTH >KUAKOCTH

5 KonctpyupoBaHue apeoMerpa WM KOHCTPYHUPOBAHHUE JIOJKHU W ONpEACiiCHUE e€ TPy30MoAbEMHOCTH

Pa3nen 5. PaGoTa u MomHoCTb. JHEprus
Mexanudeckas padota MoOIIIHOCTH



IIpocThle MEXaHU3MEIL: phIYyar, OJIOK, HAKJIIOHHAs TUIOCKOCTh IlpaBuiio paBHOBecus pelyara [IpuMeHEeHHUE IpaBuiia
paBHOBecHus phiyara K OJIOKy «3ooToe mpaBuio» MexaHuku KIIJ mpocTeix MexaHu3MoB [IpocThie MEXaHU3MEI B
OBITY Y TEXHHUKE

Mexanudeckasi sHepruss KuHeTndeckasi W MOTCHIMANIbHAS dHeprusi [IpeBpaiieHue OJHOTO BHJAa MEXAaHUYCCKOU
SHEPTUH B JIPYrOoi3aKOH COXPAHCHUS YHCPTUH B MCXAHUKE

Hdemoncmpayuu

1 IIpuMepsI MPOCTHIX MEXaHU3MOB

Jlabopamopnsie pabomst u onvimul
OnpeneneHue padOTHI CWIBI TPSHUS NMPU PABHOMEPHOM JBIKCHHH TEJIa MO TOPU30HTATIBHOIN MOBEPXHOCTH
HccnenoBanue yCiIoBHi paBHOBECHS phlyara
Hsmepenue KIIJ] Hak1OHHON MIIOCKOCTH
M3yueHune 3aKk0Ha COXpaHEHUSI MEXaHUUECKOUN SHEPTUU

~ oo
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Pasgen 6. TenjioBblie siBJIeHUA

OCHOBHBIC TIOJIOKEHUS MOJEKYJISIPHO- KHHETHYECKOH TEOpHWH CTPOCHHS BemecTBa Macca W pa3Mepbl aTOMOB U
MoJIeKya OTBITHI,IIOITBEPKIAIOIINE OCHOBHEIE MTOJIOKCHHS MOJICKYISIPHO- KHHETHYECKOW TeOpHHU

Mopgenu TBEPIOro, XHUAKOTO M Ta3000pa3sHOro COCTOsSHUM BemiecTBa Kpucraiummdyeckne u aMopdHBIC Tea
OOBsICHEeHHE CBOVCTB Ta30B, KUIKOCTEH M TBEPIBIX TSI HA OCHOBE MOJ0KCHUN MOJICKYIISIPHO - KHHETHUIECKOH Teopuun
CMauyrBaHHNE U KaNWUISIPHBIC SIBICHUS TemnoBoe pacmImpeHNe U CKaThe

Temnepatypa CBs3b TeMIepaTypbl CO CKOPOCTHIO TEIIOBOTO JABMKEHUS YaCTHII

Buytpernnsas sHeprus CrnocoOB W3MEHEHHS BHYTPEHHEH SHEPTHWH: TeIuloleperada M COBEpIICHHE padoThl Bumsr
TeIUTONEPeTaun: TEIUIOMPOBOAHOCTh, KOHBEKIIHS, H3TydCHHE
KonnuecTBo TemnoTs Y aenpHas TEIDIOEMKOCTh BemlecTBa TeItooOMEeH U TEIUIOBOE paBHOBECHE Y paBHEHHE TEIIIOBOTO
OanaHca [1naBneHue U oTBepACBaHNe KPUCTAJUIMYECKUX BEUIECTB Y IebHas TeIUioTa riasienus [lapooopasoBanue u
koHneHcanus Mcnapenne (MC) Kunenue Y aenpHas TeniaoTa napoodpa3oBaHusl 3aBUCUMOCTh TEMIIEPATyphl KUIIEHUS OT
aTMOC(EpPHOTO JIaBJICHUS.
BraxxHocTh BO3IyXa
OHeprus TOIUIMBAa Y IeNbHAs TEIIOTa CTOPaHUs
ITpuatnner paboTel TemnoBbIx npuratenei KIIJ| TemmoBoro aeuratenss TerioBble NBHUTATEIIHM W 3aIlInTa
okpyxaromiei cpeasl (MC)
3aKOH COXpaHEHMS M MPEeBpallleHUs YHEPTHUH B TEIUIOBBIX mnporeccax (MC)
Hdemoncmpayuu
1 HaGmronenue OpOYHOBCKOTO IBIKCHUS
2 HaGmonenune nuddysnum
3 HaOmronenue sBJICHUN CMavYMBaHUS M KANFUISIPHBIX SIBICHUN
4 HaGmioneHne TeIUIOBOr0 PacIIupeHHs Tel
5 H3MeHeHue AaBiIeHUSA ra3a Ipy U3MEHEHNH 00bEMa 1 HarpeBaHNUH WIIN OXJIAXKICHUHU
6 IlpaBuna u3MepeHus TeMIepatypsl / Buapl Teronepenadan
8 OxnaxkaeHue pu COBEPIICHUU padboThI
9 HarpeBaHue IIpu COBEPIICHUN Pa0OTHI BHCITHUMH CHJIAMH
10 CpaBHeHue TEIUIOEMKOCTEH pa3IMYHbIX BEIIECTB
11 HaOGmaromeHue KUIIEHUS
12 HaGnroneHue MOCTOSHCTBA TEMIIEPATYPHI TIPH IDIABIICHUH
13 Mojenu TeIIoBbIX ABUTATEICH
Jlabopamopnusie pabomuvt u onvimui
1 OnwITH O OOHAPYKEHUIO JCHCTBUSI CHIJI MOJICKYJISIPHOTO IPUTSIKCHUS
2 OnbITHI MO BBIPAIIMBAHHUIO KPUCTAJJIOB MOBAPESHHOM COJIM MiMcaxapa
3 OnbIThI MO0 HAOJIOJACHUIO TEIJIOBOTO PACIIMPEHUS ra30B, HKHUJIKOCTEH U TBEPABIX TEI
4 OmpenencHue AaBJICHUS BO3ayXa B OalUIOHE MINPHIA
5 OmnsITHI, 1EMOHCTPUPYIOIINE 3aBUCUMOCTH JAaBICHUS BO3AyXaoT ero 00bEMa W HarpeBaHMS WIIH OXJIaXKICHUS

6 IlpoBepka rumoTe3bl JTUHEHHON 3aBUCUMOCTHU JUIMHBI CTOJOMKAXHUIAKOCTH B TEPMOMETPUUYECKON TpyOKe OT
TEMIIEpaTypsbl
7 HaGmroneHvne M3MEHEHHUs BHYTpPEHHEH HEPrUU Tejla B pe3yibTaTe TeIUlonepeaadnd U padoThl BHEITHUX CHII
8 M ccnenoBaHue sIBICHHS TEIUIOOOMEHA ITPU CMENIMBAaHUH XOJIOJHON U Tropsiueii BOJIbI
9 OmpeneneHne KOJIMYECTBA TEIUIOTHI, OJYYEHHOTO BOAOW MPUTEINIOOOMEHE C HATPEThIM METaUIMYECKUM IHIUHAPOM
10 Omnpenenenue yaenbHOM TEIIIOEMKOCTH BellIeCTBa
11 ViccnenoBanue npouecca uCapeHus
12 OmpeneneHne OTHOCUTEIHHOM BIAKHOCTH BO3IyXa
13 Onpenenenne yaeabHON TEIUIOTHI IUIABICHHUS JIbAA

Paznen 7. DnexTpuyeckne 1 MATHUTHBIE SIBJIEHHSI
Onextpu3amus Tel JIBa posa 3JIeKTpUIeCcKuX 3apsanoB B3aumopelicTBre 3apskeHHBIX Tes 3akoH KynoHa (3aBUCUMOCTh



CHJIBI B3aMMOJICHCTBUS 3apsHKCHHBIX TEII OT BEIMYHUHBI 3apSAI0B U PACCTOSIHUS MEXKIy TEIIaMH)

Onexrpudeckoe nosie Hanpssxk€HHOCT dy1eKTpuyeckoro nois IpuHnun cynepno3uuuu 31eKTpUYecKUX noseit (Ha
Ka4eCTBEHHOMYPOBHE)

Hocutenu »iekTpu4ecKUX 3apsaoB ODJIEMEHTapHBIM sjeKkTpudueckuii 3apsg Crtpoenune artoma I[IpOBOIHUKH U
IVRIEKTPUKHA 3aKOHCOXPAaHEHUS DJIEKTPUIECKOTO 3apsaa

ONEeKTPUYECKHUI TOK YCJIOBHUS CYIIECTBOBAHMS 3JIEKTPUUECKOTO TOKa VICTOUHMKH NOCTOSIHHOTO Toka JlelcTBus
SIIEKTPUYECKOTO TOKA (TEINIOBOE, XUMHUYECKOE, MarHUTHOE) DIEKTPUIECKUN TOKB KUIKOCTSIX U ra3ax

Onextpudeckass 1nens Cuia Toka OnekTpuueckoe HampspkeHue CONpOTUBIEHHUE MPOBOJHUKA Y elIbHOE
conpoTtuBieHue BemiecTBa 3akoH Owma ans ydyactka uenu IlocienoBaTenpHOE M HapajuieIbHOE COEIUHEHUE
TIPOBOIHUKOB

PaGota W MOIIHOCTH 3JEKTpHUYECKOro Toka 3akoH JDkoyns— JleHna DiekTpudeckue Lend W IMOTpeOUTeNTn
SIIEKTPUYISCKON dHeprun B ObITy KopoTkoe 3aMbIKaHME

ITocTrossHHBIE MarHuThl B3aumopeiicTBUEe MOCTOSHHBIX MarHUTOB MarHuTHoe mnosne MarHutHoe mnoje 3eMiIM U €ro
3Ha4YeHHUe I KU3HU Ha 3emuie OmbIT Opctena MarHWTHOE TOJie SJIEKTPHYECKOro Toka lIpumMeHeHne 3JIeKTPOMAarHUTOB
B TexXHUKe JlelficTBME MarHUTHOrO IOJI Ha IPOBOJHUK C TOKOM OJIEKTPOJBHUraresb MOCTOSIHHOrO Toka lcrmonb3oBaHue
3JeKTPOABUTaTeNIed B TEXHUUECKUX YCTPOICTBAaxX U HAa TPAHCIOPTE

Omnpitet Papanes SeneHue snekTpoMarHuTHOW wHAYyKnH IIpaBuio Jlerma OnekrporeHepatop CriocoOwr
MOJTyYEHUsI JIIEKTPUYECKON SHEPTUN DJIEKTPOCTAHIIMN Ha BO30OHOBIISIEMBIX HCTOYHUKAXIHEPTUU
Hemoncmpayuu
1 Dnexrpuzamus Ten
2 JIBa poaa BICKTPUYSCKHUX 3apsIOB W B3aUMOJICHCTBUE 3apsDKCHHBIX T
3 YCcTpoCTBO U AEHCTBUE IEKTPOCKONA
4  DnexTpocTaTHYecKasi HHIYKIIUA
5 3aKoH coxpaHEHUs IEKTPUUECKHUX 3apsAI0B
6 ITIpoBOAHUKH M TUINEKTPUKU
7 MonenupoBaHre CUJIOBBIX JTUHUHN 3JIEKTPUUECKOTO OIS
8 HcTouHMKH MOCTOSSHHOTO TOKa
9 J[le#icTBHS SJIEKTPUYECKOrO0 TOKa
10 DyeKTpUYECKUM TOK B )KUIAKOCTHU
11 T"azoBBIH pa3psn
12 V3mepeHne CHIIBI TOKAa aMIEPMETPOM
13 U3mepeHne 3JIeKTPHYECKOTO HaIpsDKEHUsT BOIbTMETpoM 14 PeocraT m MaraswH CONPOTHBICHHUI
15 BzaumoneicTBHE MOCTOSHHBIX MAarHUTOB
16 MopenupoBaHHEe HEBO3MOXXHOCTH Pa3ACIICHIS TTOJFOCOB MarHUTa
17 MopaenupoBaHHEe MarHUTHBIX TOJIEH MOCTOSHHBIX MarHuToB 18 OneIT DpcTeaa
19 MarsuTHOE MoJIe TOKa DIEKTPOMAarHHAT
20 [leiicTBHEe MarHUTHOTO IMOJISI HA MPOBOIHHUK C TOKOM 21 DJIEKTPOIBHUraTesb MOCTOSHHOIO TOKA
22 MUccremoBaHue SIBICHUS JIEKTPOMAarHUTHONH WHIYKIIHAH.
23 Omnsbiter Dapages
24 3aBUCHMOCTb HAIPABJICHUS HHIYKIIMOHHOTO TOKa OT YCJOBHIEro BO3HUKHOBEHHUS
25 DitekTporeHepaTop MOCTOSHHOIO TOKa
Jlabopamopnusie padbomuvt u onvimui
1 OmpITHl 10 HAOMIOMCHHUIO SJEKTPU3AIUU TeJ HHAYKIUEH W IMPHCONPUKOCHOBECHUHU
2 MHccnenoBanuwe AEHCTBHS 3IEKTPUYECKOTO IOJISI HAa MPOBOIHUKH U JUAIEKTPUKH
3 Coopka u nmpoBepka pabOThI MCKTPUUSCKON MU MOCTOSHHOTOTOKA
4 VI3MepeHue U peTyJIMpOBaHHUE CUITBI TOKA

5 U3mepeHue U peryiupoBaHUE HAIPSIKCHUS
6 UccrnenoBaHre 3aBHCUMOCTH CHIIBI TOKA, UAYIIETO Yepe3 PEe3UCTOpP, OT CONMPOTHUBICHUS PE3UCTOpPa M HANPSHKCHUS HA
pesucrope
7 OmuBITHI, JEMOHCTPUPYIOUINE 3aBUCHMOCTH AJICKTPUYCCKOTO CONPOTHUBIICHHS IMPOBOJAHUKA OT €ro JUIMHBI, IUIOMAIH
MTONIEPEYHOr0 CCUCHHS U MaTepuaia
8 IIpoBepka mpaBuiia CI0KCSHUS HANPSDKEHUN TIPH TTOCIIE0BATSIBHOM COSIMHEHUN TBYX PE3UCTOPOB
9 IIpoBepka npaBuia JUIsl CHIIBI TOKA IIPH NapaJUIeILHOM COCIUHEHHUH PE3UCTOPOB
10 OmnpeneneHue pabOTHI ISKTPUUESCKOTO TOKA, HUAYIIETO YEePE3pPE3UCTOP
11 OmpeneneHue MOITHOCTH AIIEKTPUISCKOTO TOKA, BEIACIISIEMOITHA pE3UCTOPE
12 ViccnemoBanue 3aBUCHMOCTH CHJIBI TOKA, MAYIIETO Yepe3 JIAMIIOUKY, OT HAIIPSDKCHHS Ha HEH
13 Onpenenenne KIT[ narpesares
14 HCCHC}IOBaHI/Ie MAarHuTHOTI' O BSaI/IMOl]eI\/’ICTBI/IH IIOCTOAHHBIX MAarHuTOB
15 M3yuyeHre MarHUTHOTO IIOJIsI TOCTOSIHHBIX MAarHUTOB P UX OOBETUHECHUH U pa3/ICICHUN
16 UccnenoBaHue NeHCTBUS IICKTPHYCCKOTO TOKA HA MATHUTHYIOCTPEIIKY
17 OnubIThl, IEMOHCTPUPYIOIINE 3aBUCUMOCThb CHJIBI B3aUMOJICHCTBUS KATYIIKH C TOKOM M MarHuTa OT CHJIbl TOKa U
HAMpPaBJICHUS TOKA B KATYIIKe



18 M3yueHue nelCTBUS MarHUTHOTO IOJIA HA MPOBOAHUK ¢ TokoM 19  KoHcTpynpoBaHue U u3ydeHue paboThl

anexrpoasurarens 20 Namepenne KI1/] anexTpoaBurareabHOM yCTaHOBKH

21 OmbITHI 1O UCCIICIOBAaHUIO SIBJICHUS 2JICKTPOMAarHUTHONW MHIYKIMN: UCCIICIOBaHUE U3MEHEHHUIH 3HAYCHUS U
HaIpaBJIe€HUs UHIYKIIMOHHOIO TOKa
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Pa3gen 8. Mexannueckne siBJIeHHS
MexaHndeckoe aBmkeHne MarepuanpHas Touka Cuctema oT- cuéra OTHOCHUTEIHPHOCTh MEXaHHYECKOT'O IBYIKCHHUS

PaBHOMepHOE mpsiMonmHEitHOe ABMXKeHHEe HepaBHOMepHOe mpsMoiuHEWHOe nBkeHHe CpenHss ¥ MTHOBEHHas
CKOpOCTH TeJa IPU HEPaBHOMEPHOM JIBIKEHUU

VYckopenne PaBHoyckopeHHOe nipsiMosinHeHHOe nBMKeHne CBoOoaHoe nanenue Onbitel [Nanumies

PaBHOoMepHOE IBIKEHHE 1O OKpyXkHOcTH Ilepmom wu wactora oOpameHus JInHelHas © yriioBas CKOPOCTH
LlenTpocTpeMuTeIbHOE YCKOPEHHE

ITepsBeolii 3akoH HeroTtoHna Bropoii 3akon Herotona Tpetuii 3akoH Herotona IlpuHumn cynepno3uuuu cuil

Cuna ynpyroctu 3akoH ['yka Cuia TpeHHUsI: Cujla TPEHHUsI CKOJIBKEHUS, CHJIa TPEHUS ITOKOsI, IPyTryue BUABI TPESHUS

Cuia TSKECTH M 3aKOH BCEMHUPHOTO TSATrOTeHHs! Y CcKopeHHe cBoOoaHOro najeHus /[BmxeHue ruianet Bokpyr CoiHIa
(MC) IlepBas xocMudeckas CKOpocTb HeBecoMoCTh M meperpys3ku

PaBHOBecne MarepmanbHONH TOUKM AOCONIOTHO TBEpAOE Teno PaBHOBecwe TBEPHOTrOo Tela C 3aKPEIUIEHHOH OCHIO
BpauieHuss MomeHT cuibl LleHTp TsxkecTu

Nmnynsc Tena smenenne nmmynbca UMITysibe cuiibl 3aKOH cOXpaHEHUs uMITyikca PeaktuBHoe nBmkenne (MC)

MexaHndeckasi paboTta U MOITHOCTh PaboTa cui TSHKECTH, ynpy- TOCTH, TpeHUs CBsI3b SHEPTUH U pabOTHI
HOTCHHI/IaHLHaH OHEPIrUs TCJjla, MOAHATOTO HaJl MOBCPXHOCTHIO 3€MJIH HOTeHI_II/Ia.TILHaﬂ OHEPTIUs cokaTon MNPy KUHbBI
Kunernueckas sHeprus TeopeMa 0 KHHETUYECKOM YJHEPTUH 3aKOH COXPAHEHHSI MEXaHUYECKOU YHEPTUHU

demoncmpayuu

1 Ha6J'IIOI[eHI/I€ MEXaHUYCCKOT0 JABWMIKCHUA TE€JIa OTHOCUTCIBHOPA3HBIX TCII oTcuéTa

2 CpaBHEHHE IyTel M TPAcKTOPWH IBIMIKEHUS OJHOTO M TOT'O JKE€TeJa OTHOCHTEIHHO Pa3HBIX TEJ OTCUETa

3 U3MmepeHne CKOPOCTH U YCKOPEHHS MPSIMOJMHEHHOrO JTBHUKEHUS

4 HccrnenoBaHWe NPU3HAKOB PaBHOYCKOPEHHOTO ABMKEHHS HaOmioneHue ABMKEHUS Tela MO OKPY)KHOCTH

6 HaOmroneHne MexXxaHWYECKHUX SBICHHH, NMPOMCXONAIMX B cucteme orcuéra «Temexka» mpu e€ paBHOMEPHOM U

YCKOPEHHOM JIBI)KCHHUH OTHOCHTEJIBHO KaOnuHeTa QU3UKH

7 3aBHCUMOCTh YCKOPEHHS Tejla OT MacChl Tella U JEeUCTBYIOIIEHHA HETO CUIIBI

8 HaGmronenne paBeHCTBa CHII pH B3auMozeicTBun ten 9 M3MeHeHne Beca Tena MpH YCKOPEHHOM

JIBUKCHUHN
10 INepenaua umITysibca IPH B3aUMOICHCTBUU TEJ
11 IIpeobpa3oBaHMs SHEPTUU MPHU B3aUMOJICHCTBUU TeI
12 CoxpaHeHHe UMITYJIbCA NIPU HEYNPYroM B3auMOJIEHCTBUN

13 CoxpaHenre uMIryJibca Mpu abCOJIFOTHO YNPYroM B3aUMOJICHCTBHH
14 HaOmromeHHe peakTUBHOTO IBHKSHUS
15 CoxpaHeHHe MEXaHWYECKOW DHEepruu npu cBoOoaHOM majneHnu 16 CoxpaHeHHE MEXaHUYEeCKOW SHEPrUuu IpH
JIBIYKEHUH TeJia MOoJT
JCHCTBUEM IIPY>KUHBI
Jlabopamopnusie padbomuvt u onvimui
1 KoHcTpyHnpoBaHHe TpakTa sl pa3roHa U JajdbHEHIIero paBHOMEPHOT'O IBMIKCHUS [IAPHUKA HIIH TEJIEKKU
2 OmpeneneHne cpeHEH CKOPOCTH CKOJBXEHHUsI OpycKa WIM IBIDKCHHUS IIApHKa MO HAKIOHHOM IUIOCKOCTH
3 OnpenesieHne YyCKOPEHHUs Teja MPHU PaBHOYCKOPEHHOM JIBMYKEHHUH 110 HAKJIOHHOHW INIOCKOCTH
4 VccrienoBanue 3aBUCUMOCTH ITyTH OT BPEMEHH ITPH PaBHOYCKOPEHHOM JBIKEHHH 0€3 Ha4aJIbHOH CKOPOCTH
5 TIpoBepka THIIOTE3bI: €CIIU NPH PABHOYCKOPEHHOM JIBMI)KCHHHU 0€3 HadyallbHON CKOPOCTHU ITYyTH OTHOCSTCS KaK Psijl
HEYETHBIX YHCEJI, TO COOTBETCTBYIOIIHE ITPOMEXKYTKH BPEMEHHU OJMHAKOBBI
6 VcciienoBaHue 3aBUCUMOCTH CHJIbI TPEHUSI CKOJIBKEHUSI OT CHIIBI HOPMaJILHOT'O JIaBJICHHUS
7 Onpenenenne koddunrieHTa TpeHus ckoiibxeHust 8 OnpeneseHne KECTKOCTH MPYKUHBI
9 Onpenenenue paboThl CUIIBI TPEHUSI NPU PABHOMEPHOM JIBWKEHHH Tela 10 FOPU30OHTAILHOW MOBEPXHOCTH
10 Omnpenenenue paboOThI CHIIBI YIIPYTOCTH MPHU MOABEME TPy3a C MCIIOIH30BAaHUEM HETOJBHXHOTO M MOJBH)KHOTO
010KOB
11 M3yuenue 3aKoHa COXpaHEHHS SHEPTUU

Paznen 9. Mexannyeckue KoJje6aHusI U BOJTHBI
KonebarenbHoe  nBmwkeHne OCHOBHBIE  XapaKTEpUCTHKH  KoJjieOaHW: mepuoja, dYacToTa, aMILIUTYJa
MatemaTuuecKkuil U TPy KUHHBIN MasTHUKHU [IpeBpamenne sHeprun npu KoiaedaTeIbHOM JIBIKCHUH

3aryxaroniue Kojiebanusi BeiHykaeHHbIe KoJieOanusi Pezonanc Mexanndeckne BOJHBI CBONWCTBA MEXaHUYECKUX BOJH

IIpo- monpHBIe W momeEpedHble BOJHBI J[JIMHA BOJHBI MU CKOPOCThb €€ pacmpocTpaHeHUs] MexaHUYEeCKHE BOJIHBI
TBEPIOM Tene, cericMuueckue BoJHBI (MC)
3Byk ['poMKOCTB 3ByKa u BbicoTa ToHa OTpakeHue 3Byka MH(ppa3ByK U yIbTpa3ByK
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HHdemoncmpayuu

1 HaGnronenne kosieGaHUM TeJl IMOJ JIEHCTBUEM CHUIIBI TSPKECTHH CHIIBI yIIPYTOCTH

2 HabGmronenne kojiebaHuii rpy3a Ha HUTH U Ha MIPYKUHE

3 HaOnronenue BBIHYXICHHBIX KOeOaHWH M pe3oHaHca

4 PacupocTpaHeHHE MPOMONBHBIX M MONEPEYHBIX BOJIH (HAa MOJEIN)

5 HaGnroneHne 3aBUCHMOCTH BBICOTHI 3BYKa OT YacCTOTBI

6 AxycTHUeCKH pe30HaHC

Jlabopamopnsie pabomst u onvimasl

1 OmnpeneseHue 4acTOTHI U EPHOJA KOJIEOAHUI MaTEeMaTHYECKOT0 MasiTHUKA

2 Ompenenenne 4acTOTH U Iepruoa KoJieObaHWH IPYKUHHOTO MasgTHHKA

3 MccnenoBanue 3aBHCUMOCTH Neproa KoneOaHui MOABEIIEHHOTO K HUTH Ipy3a OT JJIHHBI HUTH

4 HccnenoBaHne 3aBHCHMOCTH IepHroAa KoieOaHUI NMPYKUHHOTO MasTHHKA OT MAacChl rpy3a

5 IlpoBepka HE3aBUCHUMOCTH NEpHoAa KojeOaHui Ipy3a, MOABEIICHHOIO0 K HAUTH, OT MAacCHI Ipy3a

6 OnbITHI, ZEMOHCTPUPYIOLINE 3aBUCHUMOCTD IIEPHOJIa KoJIeOaHNH NMPYKUHHOTO MasTHUKA OT MacChl rpy3a U
>)KECTKOCTH MPYKUHBI

7 V3mepeHue ycKOpeHUs] CBOOOIHOIO MaJeHUS

Pa3gen 10. DjeKTpoMarHuTHOE MOJ€e H IJIeKTPOMATHUTHBIE BOJIHBI
ONEeKTPOMarHUTHOE  ToJIe  ODJeKTpOMarHUTHbIE  BONHBI ~ CBOWCTBAa  3IEKTPOMArHUTHBIX BonH  Illkama
QJICKTPOMAriuTHBIX BOJIH HMcnons3oBanue OJICKTPOMArHUTHBIX BOJIH JJIA COTOBOM CBSI3U
DnekTpoMarHuTHas npupoaa ceeta CKopocTs cBeTa BotHOBBIE CBOWCTBA CBETA
demoncmpayuu
1 CapoiicTBa 3JICKTPOMAarHUTHBLIX BOJIH 2 BoyiHOBBIC cBOlicTBa cBeTa Jlabopamophele
pabomul u onvimol
1 M3ydeHne CBOWCTB 3JIEKTPOMArHUTHBIX BOJIH C TOMOIIBI0O MOOMIIBHOTO TeneoHa

Pa3gen 11. CBeToBBIe IBJICHUA
JIyueBast monens cBeTa Mctounuku ceeta Ilpsimonunelinoe pacnpocTpaHenue cBeta 3arMeHust ConHua u JIyHbl
Otpaxxenue cBera [lockoe 3epkano 3aKOH OTPaKCHUS CBETa

IIpenomnenue cBeta. 3aK0H TpENIOMIICHHs cBeTa. [loHOe BHYTpEHHEE OTpaKeHHWe cBeTa. Vcmoib30BaHWE MOIHOTO
BHYTPEHHET'0 OTPAXCHUS B ONTHYCCKUX CBETOBOMAX.
Jlunza. Xonx nydedr B aunH3e. Onrhdeckas cuctema doroamnmapara, MUKpockomna u Teieckona (MC). I'mas kak
OINITHYECKAasl CHCTEMA. BIIM30pYKOCTh U TaTbHO30PKOCT.
Paznoxenue Oenoro ceeta B criekTp. OnbITel HefoTOHA. C10KEeHHE CIISKTPATBHBIX IBETOB. [uctiepcust cBeTa.
demoncmpayuu
[IpssmonuHEIHOE pacTpOCTpaHEHHUE CBETA.
OTpakeHue cBeTa.
IMonyuenne n3006pakeHU B MIOCKOM, BOTHYTOM U BBIMTYKJIOM3EpKaIax.
IIpenomiieHue cBera.
OnTuyeckuii CBETOBOI.
Xon nmydel B coOMparomieit JInH3e.
XoJ Jiydel B paccernBaroleil JINH3E.
[Mony4yeHnne n300pakKeHUH C MTOMOIIBIO JIMH3.
[MpuHuun aeiictBus doToarmapara, MUKPOCKOIA M TEJIECKOMa.
Mogens riasa.
Pasnoxxenne Genoro ceera B CHEKTP.
12. IlomydeHue 6eJI0ro CBETA MPHU CIOKEHHH CBETA Pa3HBIX I[BETOB.
Jlabopamopnsie pabomst u onvimuil
1. HUcciienoBaHre 3aBUCUMOCTH YTila OTPaKEHHUsI CBETOBOTO JIy4aoT yTJia MaJieHusl.
. N3ydyeHne xapakTepUCTHK N300pakeHUsI TpeIMeTa B INIOCKOM3epKale.
. UccrmenoBaHne 3aBUCHMOCTH yTiia IPEIOMJICHUS CBETOBOTO JIyda OT yria MaJeHHs Ha TPaHUle «BO3IYX—
CTEKJIO».
. IToyuenne n300pa>keHUH € MOMOIIBIO COOMPAOIIEH JINH3HI.
. Onpenenenne GOKYCHOTO PaCCTOSIHUSL U ONITHYECKOM CHIIBI COOUPAFOIICH JINH3BI.
. OnBITHI 110 Pa3I0XKEeHHIO 0EJI0ro CBeTa B CHEKTP.
. OIBITEI TO BOCIIPHUATHIO IBETA MPEAMETOB ITPHU UX Ha6J’[}OﬂeHI/IH Hepe3 NBCTOBLIC q)HJ'[BTpBI.
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Paznen 12. KBaHToBbIE IBJIEHUS

Onsitel Pesepdopna u muianerapaast Mmozaens aroMa. Mogens aroma bopa. Mciyckanue v IorjoieHne cBeTa
atoMoM. KBaHThI. JIuHeHUaTble CIIEKTPHI.

PagunoaktuBHOCTE. Anb(a-, 6eTa- u ramMmma- n3nydenus. CTpoeHne aTOMHOro sapa. HykinoHHass MOJIes b aTOMHOTO
siapa. Y30Tonsbl.
PanuoaxTuBHble npeBpatneHus. [lepuosa noiypacnaaa aTOMHBIX sIAEP.

SlnepHble peakuu. 3aKOHBI COXPAHEHUS 3apsIAOBOTO M MAacCOBOTO YHCEN. DHEPTHs CBSA3M aTOMHBIX snep. CBs3b
Macchl ¥ sHepruu. Peakuuu cuaTesa u nenenus snep. Mcrounuku sneprun Conxua u 38€3n (MC).



SInepnas sHepreTuka. JIeHcTBHUS paguoaKTUBHBIX U3ITyUYeHUH HaXKUBbIe opraHu3Mbl (MC).
Hemoncmpauyuu

CHexTpsl U3ITydEeHUS ¥ TOTJIOIMICHUS.

CHexTpsl pa3IMIHBIX Ta30B.

Criextp Bozmopoa.

HaGuronenne TpekoB B kamepe Buibcona.

PabGota cuéTunka HOHU3UPYIOLINX U3ITy4YECHUN.

. PerucTpaums m3iydeHHUs] MPHUPOJHBIX MHHEPAIOB M IPOJYKTOB.

Jlabopamopnsie pabomst u onvimasi

1. HaOnroneHre CIJIOIIHBIX M JIMHEHYAThIX CIIEKTPOB H3IIYyUYCHHSI.

2. HUccnenoBanne TPEKOB: H3MEPEHNUE PYHEPTUH YaCTHUIIBI IO TOPMO3HOMY Iy TH (110 poTorpadumsim).
3. 3MepeHune paaroakTHBHOTO (OHA.

oA wN e

IoBTOPUTENBbHO-00001IAK01IMIT MOAYJIb

[ToBTOpUTEIHLHO-0000IMAIOITNI MOAYJTb IIPETHa3HAYCH ISl CHCTEMAaTH3aIlUNNd U 0000IICHHS TPEAMETHOTO COACPKAHMS U
OmbITa JESTENBHOCTH, IPHOOPETEHHOTO NPH HM3YyYEHUH BCETO Kypca (M3HMKH, a TakXKe IS MOArOoTOBKH K OCHOBHOMY
rOCyIapCTBEHHOMY 3K3aMEHY 10 (PU3UKE I 00yJaronInxcsi, BEIOPaBIMIMX 3TOT yIeOHBIN MpeaMerT.

IIpn n3ydeHnn NTaHHOTO MOZYJS PEATU3YIOTCS M CHCTEMATHU3UPYIOTCS BHUIBI NESTEIBHOCTH, HA OCHOBE KOTOPBIX
obecrieuynBaeTCsl JOCTIKEHUE IPEAMETHBIX M METaNpeAMETHBIX IUTAHHPYEMBIX pe3ylbTaToB oOydeHus, (popmupyercs
€CTEeCTBCHHO-HAay4YHasi I'PaMOTHOCTb: OCBOCHHE HAyYHBIX METOJOB HCCJIEOBAHMS SBICHUM INPUPOABI U  TEXHUKH,
OBJIAICHUE YMEHUSIMU OOBSICHATH (PU3MYECKHUE SIBICHUS, NPUMEHSs IOJIy4YeHHbIC 3HAHUWS, pellaTh 3aaadd, B TOM
YHcIIe KAY€CTBEHHBIE U 9KCIIEPUMEHTAJIbHBIE.

[IpuHIMOMATBEHO [OESTENBHOCTHBIM XapakTep [NaHHOTO pas3feiia peanu3yercss 3a C4Y&T TOoro, 4To ydamiuecs
BBITOJIHSIOT 3aJaHMs,B KOTOPBIX UM IIpejIaraeTcs:

6 HA OCHOBE TTOJIYYCHHBIX 3HaHUH pacliO3HABATh U HAYYHO OOBICHATH (PU3MICCKUE SBIICHUS B

OKpYy Karolel Mpupo/ie U MOBCETHEBHON KU3HU;

6 UCITOJIL30BaTh HAaY4YHBIC ME€TOAbI UCCIICOBAHUA (bI/ISI/I‘-IeCKI/IX HBJ'IGHHFI, B TOM YHUCJIC IJIs1 IPOBECPKU
TUTIOTE3 U IOTYYCHIS TCOPETHIESCKUX BHIBOOB;

6 OOBACHATh HayYHbIC OCHOBHI Hanbojee BaKHBIX JOCTHKEHHMH COBPEMEHHBIX TEXHOJIOTHH, Halpumep,
MIPaKTUIECKOTO UCTIOIb30BAHUS Pa3IMYHBIX NCTOYHUKOB DYHEPTUH Ha OCHOBE 3aKOHA IIpe-
BpAaIllEHUs M COXPAHCHUS BCEX M3BECTHBIX BHUIOB YHEPTHUH.

Kaxmas u3 TeM TaHHOTO pa3jelia BKII0YAeT IKCIIEPUMEHTAIIBHOE UCCIeIOBaHNEe 0000IIarmero
xapakTepa. Pa3nen 3aBepiiaercs IpoBeIeHUEM THArHOCTUYECKOH U OIEHOYHOU paboThI 32 KypC OCHOBHOM
IIKOJIBI.

2.IITAHUPYEMBIE PE3YJBTATBI OCBOEHUS YYEBHOI'O ITPEIMETA
«PU3UKA» HA YPOBHE OCHOBHOI'O OBILEI'O OBPA30BAHUA

Wzyuenne yueOHOro mpeamera «®du3mka» Ha ypoBHE OCHOBHOIO 0O0mIeTO 00pa3oBaHUS JOJDKHO
obecreunBaTh JOCTHKEHHE CIEIYIONINX JUYHOCTHBIX, METANpeJMETHBIX U TPEAMETHBIX 00pa3oBaTelbHBIX
pe3yIBTaTOB.

JIMYHOCTHBIE PE3YJIBTATHI

Ilampuomuueckoe éocnumanue:
—TMpOosIBJICHUE UHTEPECa K HICTOPUH U COBPEMEHHOMY COCTOSIHUIO POCCUICKOM (pU3NYeCcKOil HayKH;
—IIEHHOCTHOE OTHOIIEHNE K JOCTHKECHHUSIM POCCUHCKNX yUEHBIX- (PU3UKOB.
I'pasicoanckoe u oyxoeno-upascmeennoe 6ocnumanue:
—TOTOBHOCTh K aKTHBHOMY YYacTHIO B OOCYXJEHHM OOIIECTBEHHO- 3HAYMMBIX M ITHYECKHX MpoOieM,
CBSI3aHHBIX C MPAKTHYECKUM NMPUMEHEHHEM JOCTHKEHUH (U3HKHY;
—OCO3HaHHUE BaXXHOCTU MOPAJIbHO- STUYECKUX MPUHIUIIOB B 1€ TEILHOCTH YUEHOTO.
Icmemuueckoe eocnumanue:
—BOCHPHUATHE 3CTETUYECKNX Ka4ecTB (PU3NUECKON HayKH: €€ TapMOHUYHOT'O IIOCTPOECHUS, CTPOTOCTH,
TOYHOCTH, TAKOHUYHOCTH.
IJennocmu nayunozo nosnanus:.
—OCO3HaHHWE IIEHHOCTH (U3WUECKOW HayKH KaK MOIIHOTO WHCTPYMEHTa IIO3HAHHUS MHpA, OCHOBBI
pa3BUTHUS TEXHOJIOTHI, Ba)KHEHNIIIEH COCTaBIAIONIEH KyIbTypBbl;
—pa3BHUTHE HAYYHOU JTI0003HATEIILHOCTH, HHTEPECA K UCCIEN0BATEIBLCKOM 1€ TETbHOCTH.
Dopmuposarnue Kyiomypvl 300P06b51 U IMOUYUOHATIbHOZ001AZ0NOTIYUUA .
—OCO3HaHHE LIEHHOCTH 0e301acHOTr0 00pasa >KM3HH B COBPEMEHHOM TEXHOJOTHYECKOM MUPE, BaXKHOCTH
mpaBmil 0€30IIaCHOTO TOBEACHUS Ha TPAHCIOPTE, HAa JOpOrax, C DJJIEKTPUYSCKHUM H TEIJIOBBIM
000pyIOBaHUEM B JOMAITHUX YCIIOBHUSAX;
——c¢OpMUPOBAHHOCTh HaBBIKa pe(iiekcuy, MpU3HAHUE CBOErO NpaBa Ha OMIMOKY M TakKOro K€ Ipasa y
JpPYroro 4ejIoBeKa.



Tpyooeoe eocnumanue:

—aKTHBHOE YYacTHE B PEIICHUHM IPAaKTHUECKHWX 3aJad (B paMKax CEMbH, IIKOJBI, rOopoza, Kpas)
TEXHOJIOTUYECKOW M COIHAIBHON HAIpaBJICHHOCTH, TPEOYIOIIMX B TOM 4YHCIE U (DU3HYECKUX
3HAHUI;

—MWHTEpEeC K TMPAKTHIECKOMY W3YYCHHIO IpOo(decCcHil, CBSI3aHHBIX C (PU3UKOI.
IKonozuueckoe eocnumanue:

—OpHCHTAlUsI Ha NPUMCHCHHUEC (PU3MUYCCKUX 3HAHWUM Ui PEIICHUS 3a7ad B OOJIACTH OKPYKaroIeH
Cpeabl, TUTAHUPOBAHUS MMOCTYIIKOBH OICHKH MX BO3MOXHBIX MOCJICICTBHM 11 OKPYKAKOIICH Cpelibl;

—OCO3HaHUEe TJIO0ATBHOTO XapaKTepa SKOJOTHYCCKUX IPOOJICM W MyTSH UX PEIICHUS.
Aoanmauuna ooyuarOuLezoca K UsMEHAIOUUMCA YCA08UAM COUUAIbHOU U

RPUPOOHOTL Cpeobl:

—MOTPeOHOCTh BO B3aWMOJCHCTBUU TPU BBIMTOJIHCHUU HWCCICHOBAHUW W IMPOCKTOB (HU3UUCCKOM
HAIMPAaBIICHHOCTH, OTKPBITOCTh OMBITY U 3HAHUSAM JIPYTHX;

—TMOBBIIICHUE YPOBHS CBOCH KOMIICTEHTHOCTH Yepe3 MPAKTHYCCKYIO ACSATEIBbHOCTh;

—TmoTpeOHOCTh B (OPMHUPOBAHMHM HOBBIX 3HAaHHWI, B TOM dYHCIIe (GOPMYIHUPOBATh HICH,  IOHSATHSA,
TUIIOTE3bI 0 QUBUYCCKUX OOBEKTAXH SIBICHUSAX;

—O0CO3HaHHEe Ne(UIUTOB COOCTBEHHBIX 3HAHUH M KOMIICTEHTHOCTCHB 00JlacT (PU3UKH;

—IUTaHUPOBAaHUE CBOETO PA3BUTHS B IPUOOPETEHUN HOBBIX (PU3NYECKUX 3HAHUM;

—CTpeMJICHHE aHAJIW3UPOBATH W BBIABIIITH B3aMMOCBS3H HPHUPOIBI, OOIIEeCTBAa M YKOHOMHKH, B TOM
YHCIIEe C UCTIOTB30BaHUEM (PU3NICCKUX 3HAHMUIA;

—OLIEHKAa CBOMX ACHCTBUI C y4ETOM BIIMSHHS Ha OKPY’KAIOLIYIO CPEAy, BO3MOMXHBIX T100aIBHBIX
MOCJIEACTBUHN.

METAIIPEAMETHBIE PE3YJIbTATBI

YHI/IBepCaIH:HLIC TI03HABATEIbHBIC JCHCTBUS

ba3zoevie nocuueckue oevicmaeust.

—BBIABIATE U XapaKT€PH30BaTh CYIIECTBEHHbIE NMPU3HAKU OOBEKTOB (ABICHUN);

—YyCTaHABJIMBAaTh CYIISCTBCHHBIM TNPU3HAK KIacCHU(UKAIMK, OCHOBAaHUS s 000O0IICHUs Hu
CpaBHEHUS,

—BBIABISIT 3aKOHOMEPHOCTH ¥ TIPOTHBOPEYHS B paccMaTpuBaeMBIX (¢akTax, HJaHHBIX "
HaAOIIOACHUSAX, OTHOCSIIUXCS K (PU3HYESCKUM SIBJICHUSIM;

—BBISBIATh IPUYUHHO - CIICICTBCHHBIC CBSI3H MPHU U3YUCHUU (PU3UUCCKUX SBIICHHUH H MPOIECCOB; ACNATh
BBIBOJBI C UCIIOJBb30BaHUEM JEIYKTUBHBIX U WHIYKTUBHBIX YMO3aKIIOUEHUN, BBIABUTATH THIOTE3BI O
B3aMMOCBSI3IX (DU3UYECCKUX BEIIMYHUH;

—CaMOCTOSTEIBPHO BBIOMpATh croco0 pemieHus yuyeOHOH (U3MYecKol 3amadyu (CpaBHEHHE HECKOJIBKHX
BapHUAaHTOB pCIICHHs, BBIOOpP HamOoNee MOOXOAMEr0o ¢ YYETOM CaMOCTOSTEIBHO BBIACICHHBIX
KpUTEPHUEB).
bBa3zoevie uccneooeamenvckue oeiicmeus:

—WCIIOJIb30BaTh BOIIPOCHI KaK UCCIIEIOBATEILCKUH HHCTPYMEHTIIO3HAHUS;

—TMPOBOJIUTH TIO CAMOCTOSATENHHO COCTABICHHOMY IUIAHY OIBIT, HECIOKHBIN (PU3NUECKUN IKCIIEPHUMEHT,
HeOOJIBIIIOE HCCIeIOBaHNe (DH3NISCKOTO SIBJICHUS,

—OIICGHUBaTh Ha MPUMEHUMOCTH U JIOCTOBEPHOCTh HH(POPMAIIHIO, TOTYYSHHYIO B XOJ€ UCCIICIOBaHUS
WITH YKCIICPUMEHTA;

—CaMOCTOSTENHHO POPMYITUPOBATh 00OOIICHNS U BEIBOABI IO Pe3yIbTaTaM MPOBEIEHHOTO HAOIIOICHUS,
OIIbITa, UCCIEIOBAHMUS;

—IpPOTHO3UPOBATh BO3MOXKHOE NallbHEWIee pa3BUTHE (PU3MYSCKUX MPOIECCOB, a TAKKE BBIIBUTATH
MIPEIONIOKEHUS 00 UX Pa3BUTHHB HOBBIX YCIOBHUSIX W KOHTCKCTaX.

Paboma ¢ ungpopmauueii:

—IIPUMEHSTH pa3IUudHbIEe METOJbI, HHCTPYMEHTHI U 3alIpOChI P MOUCKE U 0TOOpe HHGPOPpMAITHH HITH
JTaHHBIX C YYETOM IIpeNIOKeHHOH yueOHo# pu3ndeckoii 3amaqn;

—aHaJIN3UPOBaTh, CUCTEMATU3UPOBATh U HHTEPIPETUPOBATH HHPOPMAIIHIO Pa3IUIHBIX BHIOB U (popm
MpeCTaBICHUS,

—CaMOCTOSATEIBHO BBIOMPATh ONTUMANBHYIO (POPMY IIpEJICTABICHUS HH(POPMAIIUH U HILTFOCTPUPOBATH
peraemMble 3a/1a4u HECIIOKHBIMH CXEMaMU, JuarpaMMaMu, HHOH rpaUKOi U UX KOMOWHAIIHSIMH.

VHuUBepcalbHbE KOMMYHHUKATHBHbBIE JEHCTBHUS

Ob6uwernue:

—B Xxo0/ie OOCYXJeHHsI yd4eOHOro marepuayia, pe3yJbTaToB JIaOOpaTOPHBIX pabOT M MPOEKTOB 3a7aBaTh
BOIIPOCHI 10 CYIIECTBY OOCY>K/IaeéMOW TEMBbl M BBICKA3bIBaTh WJCH, HAIICJIICHHBIC HA pPEUICHUE 3aJadd U
mojAAepKaHue OJaroKeaaTeIbHOCTH OOIICHUS,

—COIIOCTABIISITh CBOU CYXKICHHUS C CYXICHUSIMH JPYTUX YYAaCTHHKOB JUaliora, OOHApy>KHBaTh



pasnu4ue U CXOJCTBO MO3UIUI;

—BBIpaXkaTh CBOIO TOYKY 3PEHMS B YCTHBIX M NHCHMEHHBIX TEKCTaX;

—nyONMYHO TPEJACTaBIATh  PE3YNbTAaThl  BBIOJHEHHOrO  (u3Mueckoro ombiTa  (IKCIEPUMEHTA,
HCCIIeIOBAaHUs, IPOEKTA).
Coemecmnuasn oesmenbnocms (COmMpyoOHUHECME0):

—IIOHUMAaTh U MCIOJIb30BaTh NPEUMYIIECTBAa KOMaHIHOW M WHJMBUIYAJIbHON pabOTHl IPU PELICHUU
KOHKPETHOH (puznueckoinpooiemMsbr;

—TMpUHAMATh I[I€JM COBMECTHOHW JeATEeNbHOCTH, OPTaHW30BBIBATH IEHCTBHS 1O €€ IJOCTIDKCHHIO:
pacupenessiTh posiv, 00CYXAaTh NMPOLECCHl M pe3yibTaTbl COBMECTHOW paboThl; 0000maTh MHEHHS
HECKOJIbKUX JIIOJEH;

—BBIMIOJTHATE CBOIO YacTh PaOOTHI, TOCTUTAsi KAUeCTBEHHOTO PE3yJIbTaTa M0 CBOEMY HaIPaBIICHHUIO U
KOOPIOIWHHUPYS CBOM ACHCTBUS C APYTUMH WICHAMHU KOMaH/IFL,

—OLIEHMBAaTh KadeCTBO CBOEro BKjJaJa B OOIIMA MNPOAYKT IO KPHUTEPHUSIM, CAMOCTOSTEIIHLHO
cPOopMyIHPOBAHHBIM YIACTHUKAMH B3aMMOICHCTBHS.

VHHBepcaanme pPETYJIATUBHBIC JeicTBUS

Camoopzanuzayusn:

—BBISBIISITH MPOOJIEMBI B )KU3HEHHBIX M YYEOHBIX CUTYyallUsIX, TPEOYIOMHMX sl pemieHust GU3nIecKuX
3HAHUM;

—OpHEHTHUPOBATHCA B Pa3IMYHBIX [OAXOJAaX MPHUHATHS pEIIeHHH (MHIMBUIYyaJbHOE, IPUHSITHE
peuIeHus B Tpynne, NIPpUHITHE PEIICHUH TPyIIIo);

—CaMOCTOSITEJILHO COCTABJIAThH aJTOPUTM peuieHus (GU3NUEeCKOW 3aJladdl WU IUIaHa UCCIIEAOBAaHUS C
Y4ETOM HMMEIOMIMXCSA PECYPCOB M COOCTBEHHBIX BO3MOKHOCTEH, apryMEHTHPOBAaTh IpeasiaracMble
BapHaHTHI PEIICHUI;

—nenaTh BEIOOp M OpaTh OTBETCTBEHHOCTH 3a PELICHHE.

Camoxonmpois (pedpnexcus):

—J1aBaTh aJIeKBaTHYIO OLICHKY CUTYyallluH U IIpejyiaraTh IjiaH e€ U3MEHEHHS;

—OOBSCHATh NPUYIUHBI JOCTIKECHUS (HE IOOCTIXEHHUS) Ppe3yJbTaTOB IESTCIBHOCTH, [aBaTh OICHKY
MIPUOOPETEHHOMY OIBITY;

—BHOCHTb KOPPEKTHBBI B JICATEIBHOCTH (B TOM YHCIIE B XOJ BBIITOJIHEHHUS (PU3UUECKOTO UCCICIOBAHUS WIIH
MIPOEKTa) HAa OCHOBE HOBBIX OOCTOSITENHCTB, W3MEHUBIIMXCS CHUTYallWH, yCTAHOBICHHBIX OIIMOOK,
BO3HUKILIUX TPYIHOCTEH;

—OLIEHNUBATh COOTBETCTBUE PE3yJIbTaTa LN U YCIOBHSIM.

Omoyuonanvusliit unmeieKm:

—cTaBUTh ce0sl Ha MECTO JAPYroro 4eloBeKa B XOJE CIIOpa WM JAUCKYCCHHM Ha Hay4YHYIO TeMYy,
IIOHUMAaTh MOTHBBI, HAMEPEHUS U JIOTUKY APYTOro.

Ipunamue ceos u opyzux:.

—TIpHU3HaBaTh CBOE MpPaBO Ha OMIMOKY INpH pemieHnH (U3NYECKHMX 3a/ad WIM B YTBEPXKICHHUSIX Ha
Hay4YHBIE TEMBI U TAKOE K€ IIPaBOJIPyTroTO.

ITPEJAMETHBIE PE3YJIbTATDI

7 KJacc

IIpeameTHbIC pe3yJibTaThl Ha 0a30BOM YPOBHE JOJIKHBI OTpakaTh COPMHUPOBAHHOCTH Y O0yUAIOIITHXCS

YMEHUM:

—HCIIOJIb30BaTh MOHATHS: (PU3UYCCKUEC U XUMHYCCKUE SIBIICHUSI; HAOIIOICHUE, YKCIICPUMEHT, MOJICb,
TUIIOTE3a, CAWHUIBI (bI/I3I/I‘IeCKI/IX BCIIMYHUH,; aTOM, MOJICKYJIa, arp€raTHbI€ COCTOSHHA BCIIC- CTBa
(TBEépHoe, XUIKOe, Tra3000pa3zHOe); MEXaHWYECKOe JBIIKEeHHE (paBHOMEpPHOE, HEpaBHOMEPHOE,
MPSIMOJIMHEHOE), TPACKTOPHUS, PAaBHOACUCTBYIOWIAas CHII, AedopMarus (ynpyras, IUTaCTHYecKas),
HEBECOMOCTb, COOOIIAIONINECS] COCY/BI;

—pas3nu4aTh sBIeHUsS (IUQPQY3Hsi; TEIUIOBOE IBIDKCHUE YAaCTHI] BEIISCTBA, PaBHOMEPHOE BHIKCHIC,
HEpaBHOMEPHOE JIBIDKCHIE; WHEPIIUS; B3aNMOJICHCTBUE TEJI; PABHOBECHE TBEPIBIX TEII C 3a- KPCIUIEHHOH
OCBIO0 BpallleHUs; Tepefada JaBJeHUS TBEPABIMU TEJIaMHU, XUJIKOCTAMH W Ta3zamMu; armocdepHoe
JABJICHHUE, IUIABAaHUE TEJI, MPEBPAIICHUS MEXaHHYECKONH JHEPruM) IO ONMHMCAHHIO WX XapaKTEPHBIX
CBOWCTB ¥ HA OCHOBE ONBITOB, IEMOHCTPUPYIOIINX JaHHOE (PU3UYECKOC SBIICHHC,

—pacro3HaBaTh MPOSIBIICHUEC U3YUYCHHBIX (DU3HUCCKUX SIBIICHUN B OKPYXKAIOIIEM MHpPE, B TOM YHCIIC
q)HSI/I‘{eCKI/Ie ABJICHUSA B IPH- POAC: MPUMEPHI ABUXCHHUA C PA3JIMYHBIMHU CKOPOCTAMU B JKUBOH M
HEXKUBOW MPUPOJIC; NCUCTBUE CHIIBI TPCHUS B TPHUPOAC M TEXHUKE, BIHMSHUE aTMOCHEPHOTO JaBJICH s
Ha JKUBOU OpraHu3M,; IIJIaBaHUEC pI)I6; peHaru B TCJIE YCJIIOBEKA, IIpU J3TOM INICPECBOJAUTH
MPaKTHYECKYIO 3aJiadyy B Yy4YEOHYIO, BBIACISATH CYIIECTBEHHBIE CBOWCTBA/MPU3HAKUA (HU3UUECKHUX
SIBJICHUM;

—ONHUCHIBATh W3yUYCHHBIC CBOWCTBA Tel M (PU3NYECKHE SBICHUSA, HCIONB3YS (UINUSCKHE BEIHMIHHBI



(mMacca, 00bEM, IJIIOTHOCTH BEIIECTBA, BPEMs, IIyTh, CKOPOCTb, CPEAHsSISI CKOPOCTh, CHJIAa YIpYy-
rOCTH, CHJIa TSDKECTH, BEC Teja, CHila TPEHWs, naBjeHue (TBEPHO- IO TeJa, >KUIAKOCTH, rasa),
BBITAJIKMBAOIAS CHJIa, MEXaHW4ecKas pabdoTa, MOIIHOCTh, IUIEYO CHUIBI, MOMEHT CHJIBI,
KO03((GULIHMEHT MOJIE3HOTO NEHCTBHUSI MEXaHM3MOB, KHHETHYECKAasl M NMOTCHIUAIbHASA DHEPrus); IpHu
OIMCAaHWU NPABHJILHO TPAKTOBATh (PM3NUECKHI CMBICI UCIOJIB3YEMbIX BEJIMUYHMH, NX 0003HAYCHUS U
eIVHUIBI (U3NYECKUX BEIWYMH, HAXOAUTh (POPMYIBI, CBSI3BIBAIOIINE NaHHYIO (U3HIECKYIO
BEIMYMHY C APYTHMH BEIWYMHAMH, CTPOUTH IpaMKM H3YUECHHBIX 3aBUCHMOCTEH (HU3MYECKUX
BEJIU-YUH;

—XapaKTEepHU30BaTh CBOMCTBA TeJ, (PpM3HUYECKUE SBICHUS U MPOILECCHI, UCIIONb3Ys MIPAaBUIa CIOXKEHUS
cu (BOOJb OJHOM MpsIMOil),

3akoH ['yka, 3akoH Ilackais, 3akoH ApxuMmena, NpaBHJIO paBHOBecHUs pbryara (OJ0Ka), «30JI0TOE
MpaBUI0» MEXaHUKHU, 3aKOH COXPaHEHHUs MEXaHUUYEeCKOM 3Hepruu; mpu 3TOM JaBaThb CIOBECHYIO
(hopMyTMpPOBKY 3aKOHA U 3aIIUCHIBATh €TO0 MAaTEMAaTHIECKOE BBIPAKEHUE;

—O0O0BACHATh (U3NUECKHUE SBJICHUSI, IPOIECCHI M CBOWCTBAa TElI, B TOM 4YHCIE€ U B KOHTEKCTE
CUTyalMil MNPaKTUKO-OPUEHTHUPOBAHHOIO XapaKTepa: BBIABISITH NPUUYUHHO-CIEICTBEHHBIEC CBSI3H,
CTPOUTH OOBSICHEHHE U3 1—2 JIOrMYecKkux IaroB ¢ omopoil Ha 1—2 H3y4deHHBIX CBOMCTBa
¢usngeckux sSBICHUHN, (PU3NIECKUX 3aKOHA UM 3aKOHOMEPHOCTH;

—pemars pacu€THble 3amayd B 1—2 NEWCTBHS, HCIIOIB3Ys 3aKOHBI M (OPMYJIbI, CBSI3BIBAIOIINE
(¢usznyeckue BeNWYMHBI: Ha OCHOBE aHalW3a YCJOBHS 3aJadd 3allHChIBaTh KpaTKOE YCJIOBHE,
MO/ICTABIIATE (PpU3MYECKHE BEIMYHMHBI B (POPMYIBI M IPOBOAWTH pac- 4ETHI, HAXOAWTH CIPABOYHBIC
JTaHHBIe, HEOOXOIVMBIE JUISl PEIICHUS 3a/1a4, OIEHUBATh PEATUCTUIHOCTD MTOIYy4YeHHON (HU3NIECcKOM
BEJIMYUHBI;

—pacro3HaBaTh MPOOJIEMBI, KOTOPBIE MOYKHO PEIINTh MPH MOMOLIU (U3HYECKUX METOJOB; B OMUCAHHUH
HCCIICIOBAHUS BBIACIATH NPOBEPSEMOE IPEAIOIIOKECHUE (THIOTE3Y), Pa3indaTh U WHTEPIPETHPOBATh
MOJIyYSHHBIH pe3yIbTaT, HaXOAUTh OIIMOKH B XOJICONBITA, IEJIaTh BHIBOJIBI 10 €r0 pe3ybTaram;

—TMpPOBOJUTH OMNBITBI 1O HAaOMIOJAEHUIO (U3HYECKUX SIBICHHH WM (U3HYECKUX CBOWCTB TEJI:
(dbopMyIHpOBaTh MpPOBEpsIEMBIC  MPEAINOJIIOKCHHUS, COOMpPaTh YCTAHOBKY M3  IPEIIOKEHHOTO
000pynOBaHMsI, 3aMUCHIBATh X0/ ONBITA U ()OPMYJIHPOBATH BBHIBOJBI;

—BBINIOJHATE IPSIMbIE U3MEPEHUS PAcCCTOSIHUSA, BPEMEHM, MAcChl Tesa, 00b&éMa, CHUIIBI U TEMIIEpaTypsl C
HCIIOJIb30BAHMEM aHAJIOTOBBIX M NH(POBBIX NMPUOOPOB; 3aMHCHIBATH IOKAa3aHUS NPUOOPOB C y4ETOM
3aJaHHOW a0COIOTHOH MOTPENTHOCTH H3MEPEHU;

—TIIPOBOJIUTH HCCIIEOBAHUE 3aBUCUMOCTH OJHON (M3MYECKON BEIHMYMHBI OT APYroil ¢ MCIOIb30BAHHEM
MPSIMBIX U3MEPEHUN (3aBUCHUMOCTH ITYTH PAaBHOMEPHO IBIDKYIIErOoCs Telda OT BPEMEHH JIBM)KCHUSA
Tela; CHJIBI TPEHMs] CKOJIBXKEHHMS OT Beca Teja, KadecTBa OOpabOTKM NOBEPXHOCTEH Ten M
HE3aBUCHUMOCTH CHJIBI TPEHHUSI OT IUIOIIaAN CONPUKOCHOBEHUS TEJl; CHJIBI YIIPYTOCTH OT Y UTHHEHHUSI
MPY>KUHBI; BBITAJKUBAIOIIEH CHIIBI OT 00BEMa NOTPY>XEHHON YaCTH TeJla ¥ OT IUNIOTHOCTH KXUIKOCTH,
e€ HEe3aBHCUMOCTH OT IUIOTHOCTH Teja, OT IJIyOMHBI, Ha KOTOPYIO MOTIPYXEHO TeJIO; yCIOBHM
IJaBaHUs TeJ, YCIOBUI paBHOBECHS pbluara W OJIOKOB); y4acTBOBaTh B IUIAHUPOBAaHUM y4eOHOTO
HCCJIEIOBAaHUs, COOMPATh YCTAaHOBKY M BBIMOJHSATH U3MEPEHUS, CIeAys IPEIOKEeH- HOMY IUIaHy,
(bukcupoBaTh pe3yJIbTaThl MOJYYSHHOW 3aBUCUMOCTH (DU3HYECKUX BEJIMUHMH B BHJE MPEIIIOKESHHBIX
TabMI ¥ TpaUKOB, IeJIaTh BEIBOJBI 11O pe3yJIbTaTaM HCCIIEAOBAHMUS;

—TPOBOINUTE KOCBEHHBIC U3MEPEHUS (PU3MUECKUX BEIUYHMH (IJIOTHOCTH BEIIECTBA JKUIKOCTH M TBEPIOTO
Tena; Cuia TPEHHUS CKOJBXEHMs; JaBJICHHE BO3AyXa; BBITAIKMBAIONIas CHJa, MEHCTBYIOIIAas Ha
MOTPY’KEHHOE B JKUAKOCTH Tello; KOI(D(QHUIMEHT TMOJE3HOro MAEeHCTBHS MPOCTBIX MEXaHH3MOB),
cienysl IpeIOKEHHON WMHCTPYKIMH: IPH BBIIOJHEHUH H3MEPEHHUH COOMpaTh 3KCHEPHMEHTAJIbHYIO
YCTAHOBKY M BBIYUCIISATH 3HAUEHUE NCKOMOI BEIIN-UUHEI,

—Cco0mro/1aTh MpaBMiIa TEXHUKH O€30MacHOCTH IpH paboTe ¢ 1adopaTopHBIM 000pYyIOBaHUEM;

—YyKa3plBaTh MPUHIUIIE JI€HCTBUS NOPUOOPOB M TEXHHUYECKUX YCTPOHCTB: BECBHI, TEPMOMETD,
JMHAMOMETp, COOOMIatonIecs Co- CyIbl, 6apoMeTp, pblyar, MOABMKHBIN M HETOABWKHBIN OJIOK,
HAaKJIOHHAS IIOCKOCTb;

—XapaKTepU30BaTh NPUHIUITEI JSUCTBUSA M3yUYCHHBIX MPUOOPOBU TEXHUYECKUX YCTPOMCTB C OMOPOH
Ha WX ONMHCAHMSA (B TOM YHCIE: MOANIMITHUKH, YCTPOWCTBO BOJIOIPOBO/IA, THAPABINIECKHUN TIpecc,
MaHOMETP, BBICOTOMEP, NOPIITHEBOI HACOC, ApEOMETP), HCIIOJIB3Ys 3HAHUSI O CBOMCTBAX (PU3MYECKUX
SIBJICHUH ¥ HEOOXOoIUMBbIe (pu3NYecKue 3aKOHBI M 3aKOHOMEPHOCTH;

—TMPUBOJAUTE TpUMePbl / HAXOAUTH HHPOPMAIIUIO O MPHUMEpax MPAKTHYCCKOTO HCIOIb30BaAHUS
(bu3MYecknX 3HAHWI B IOBCETHEBHON JXM3HM ISl oOecrieuyeHHs Oe30MacHOCTH INpH OOpamieHuHu C
npubopaMu M TEXHUYECKHUMH YCTPOMCTBaMM, COXpaHEHHsS 3J0POBbS W COOJIIOJEHHS HOPM
SKOJIOTMYECKOTO MOBEACHHS B OKPY KaroIIei cpene;

—OCYIIECTBJIATh OTOOp HMCTOYHHMKOB HH(pOpPMAIMU B ceTH VIHTEpHET B COOTBETCTBHU C 3aJaHHBIM
ITOMCKOBBIM 3allpOCOM, Ha OCHOBE MMEIOIIUXCS 3HAaHUU U MyTEM CpPaBHEHMsS PAa3TUYHBIX UCTOUHHKOB



BBIJCIATh HH(DOPMALIHMIO, KOTOPAs! SIBISICTCSA MPOTUBOPCYUBOMN HIIH MOXKET OBITh HEIOCTOBEPHO;
—MHCIIOJIb30BaTh MPHU BEIMIOJIHCHUU YYCOHBIX 3aJlaHUi HAYYHO-TIOMYJISIPHYIO JIUTEPaTypy (Ppuzuueckoro
COJICp>KaHMs, CIpPaBOYHBIC MaTepUaibl, pecypcbl cetu MHTepHeT; BiIaaeTh mNpuéMaMu
KOHCIIEKTUPOBAHMSI TEKCTa, MPeoOpa3oBanus HHPOPMAIMU U3 OJJHOW 3HAKOBOW CHCTEMBI B JPYIYIO;
—Co0371aBaTh COOCTBEHHBIC KpaTKHWE MHUCHMEHHBIE M YCTHBIE COOOIICHUS Ha OCHOBE 2—3 HCTOYHUKOB
nHpopManmu pusuIecKoro co-

JIep>KaHusl, B TOM 4YHUCJIe ITyOJMYHO JeJlaTh KpPaTKHE COOOIIEHUsS O pe3ysbTarax IMPOEKTOB HIIH
y4eOHBIX HCCIIEIOBaHMil; IPU 3TOMIPaMOTHO HMCIOJB30BaTh M3YYEHHBIM MOHATHUHHBINA ammapar Kypca
(bu3nKM, COMPOBOXAATH BRICTYIIJICHUE ITPE3CHTAIUEH;

—TIpHU BBINOJIHEHUH YYEOHBIX MPOEKTOB M HMCCJIEAOBAHHUI paclpenessiTh OOsS3aHHOCTH B IpYIIE B
COOTBETCTBHUHU C MOCTABJICHHBIMU 3aJjauaMU, CICIUTh 3a BBIIOJIHEHUEM IJIaHa JeHCTBUIM, aieKkBaTHO
OIICHUBAaTh COOCTBEHHBIH BKJIaJ B HOESITEIBHOCTh T'PYMIBI; BBI- CTpanBaTh KOMMYHHKATHBHOE
B3aHMMOJEHCTBHE, YIUTHIBAs MHECHUE OKPY KAFOIIIHX.

8 kJjacc

[IpenMeTHbIe pe3ysbTaThl Ha 0a30BOM YPOBHE JIOJDKHBI OTpa)kaThb C(POPMHUPOBAHHOCTH y 00YYaroIIMXCs

YMEHHMIH:

—MHCIOJIb30BaTh IMOHSTUA: Macca U pa3sMeEpbl MOJIEKYJ, TEIJIOBOE [BUYKEHHE aTOMOB U MOJIEKYI,
arperaTHBIE COCTOSIHHSI BEIIECTBA, KPUCTAUIMYECKHE W aMopQHBIE Teja, HACHIIECHHBIH |
HEHACBHILUICHHBII Tap, BJIAXXHOCTh BO3JyXa; TeMIepaTypa, BHYTPEHHsISI DSHEpPrHs, TEIUIOBOI
JIBUTATEIb; D3JIEMEHTAPHBIM JJIEKTPUYECKUI 3aps]l, OJIEKTPUUYECKOE II0JIe, NPOBOJAHUKH U
JIU3JICKTPUKH, TIOCTOSIHHBIN 3JIEKTPUYECKUH TOK, MAarHUTHOE II0JIE;

---pa3nuuaTh SABJCHUA (TCIUIOBOE paclIMpeHue/ckaTHe, TeIulonepenada, TEIUIOBOE paBHOBECHE,
CMaYMBaHUE, KalWUIIPHBIC SBIICHUSA, WCIAPCHHUE, KOHJICHCAIMs, IUIABICHHE, KPHUCTAJUIH3AIUS
(oTBepneBaHue), KHUIIEHHE, TemUlolleperada (TEIUIONPOBOJAHOCTh, KOHBEKIUS, H3JIy4YCHUE);
SIIEKTpHU3alNsl TeJl, B3aNMOACHCTBUE 3apsIOB, ASUCTBUS SIEKTPUIECKOTO TOKA, KOPOTKOE 3aMbIKa-
HHE, B3aUMOICHCTBHE MAarHuUTOB, JACHCTBHE MArHUTHOTO IIOJsA HA TIPOBOAHHUK C TOKOM,
SJIGKTPOMArHuTHasE WHIYKIHWSI) IO OINKHCAaHWIO HMX XapaKTePHBIX CBOWCTB M Ha OCHOBE OIIBITOB,
JEMOHCTPUPYIONIUX NaHHOE (U3HYECKOE SBJICHHUE;

—pacno3HaBaTh NMPOSBICHUE W3YyYCHHBIX (PU3HUUECKUX SIBIICHHH B OKPY’KAIOIMIEM MHUpPE, B TOM YHCIE
(usngeckue ABICHMS B IPU-POJIE: TOBEPXHOCTHOE HATSHKEHHUE U KAIMMIUISIPHBIC SBICHUS B IIPUPOJIE,
KpHCTaJIJIbI B IIpUpoje, u3nydenue ComHIa, 3aMep3aHue BOJOEMOB, MOPCKHE OpH3bl, 0Opa3oBaHue
pochHl, TyMaHa, HWHEs, CHEra; O3JICKTPHYEeCKHEe SIBICHHS B armMoc(depe, 3JIEKTPUYECTBO >KHBBIX
OpPraHM3MOB; MarHWTHOE MoJie 3eMJIH, Jpeid IOII0- COB, POJIb MAarHUTHOTO IIOJISI IS XKU3HH Ha
3emie, MOJSAPHOE CHUSHHE; MPH 3TOM IEPEBOAMTH NMPAKTHYECKYIO 3a7ady B y4eOHYIO, BBIACIATH
CYLIECTBEHHbIE CBOMCTBA/IIPU3HAKHU (PU3HYECKUX SIBICHUH;

—ONKCHIBAaTh M3YYCHHBIC CBOWCTBA TeN M (PH3MYECKUE SBICHUS, WC- TMOJB3Ys (PU3HMYECKUE BEITUYHMHBI
(TeMmniepaTypa, BHYTPEHHsISI DHEPI'usi, KOJHMYECTBO TEIUIOTHI, yJeJibHas TEIUIOEMKOCTh BEIeCTBa,
yAenbHas TeIioTa IUIaBJIeHHUsI, yIelibHas TeIUIoTa napooOpa30oBaHusl, yelibHas TEIJIOTa CrOPaHUs
TOIUTMBA, KO3 HUIIMEHT IOJE3HOr0 ACHCTBHS TEIUIOBOW MAaIIMHBI, OTHOCHTEJIbHAs BJIA)KHOCTH
BO3AyXa, OJJICKTPUYECKHI 3apsl, CHila TOKa, OSJIGKTPHUYECKOE HAIpsHKEHHE, COINpPOTHBIICHUE
IIPOBOJIHUKA, y/IEIbHOE CONPOTHBIIEHHE BEILIECTBA, paboTa M MOIIHOCTH JJIEKTPUYECKOTO TOKa); MpH
ONMCAHWH NPABUIBHO TPAKTOBAaTh (DU3WYECKHUII CMBICI HCIIOIB3YEMbIX BEJIIMYHWH, OOO3HAYCHHS W
€IUHULBl (U3MYECKHX BEJWYWH, HAXOIWUTH (OPMYJIBI, CBSI3BIBAIOIINE NaHHYI (U3HYECKYIO
BEJIMYUHY C JPYTHMH BEJIMYMHAMH, CTPOUTH Ipad)MKh HM3YUEHHBIX 3aBUCUMOCTEH (DHU3MYECKUX
BEJIMYUH;

—XapaKTepHu30BaTh CBOIMCTBAa Tel, (U3MUECKHE SIBICHHMS W IIPOLECCHl, MCIHOJb3ysl OCHOBHBIC
MOJIOKEHHSI MOJICKYJISIPHO- KUHETHYECKOW TEOPHUH CTPOCHHUsI BEIECTBA, NMPHUHIUI CYNEPIO3UIIMHA IO~
Je (Ha Ka4eCTBEHHOM YPOBHE), 3aKOH COXpaHEeHHUs 3apsaa, 3akoH Oma mis ydacTka IeNH, 3aKOH
Jbxoyns—IJlenna, 3aKOH COXpaHEHHsI SHEPTHH; IPU 3TOM JaBaTh CIOBECHYIO (POPMYIHPOBKY 3aKOHA U
3aIMCHIBATh €r0 MaTEMaTHUECKOe BBIPAKEHNUE;

—O00BACHATH (HHU3NUECKHUE TTPOLECCHI U CBOMCTBA TEJI, B TOM YHCJIE U B KOHTEKCTE CUTYaIMil MTPaKTHUKO-
OPUEHTHPOBAHHOT'O XapaKTepa: BhISIBISITh IPUUYUHHO- CIIEJCTBEHHBIC CBSI3U, CTPOUTH OOBSICHEHUE U3
1—2 mornyecknx maroB c omnopod Ha 1—2 wu3ydeHHBIX CBOICTBa (U3HUYECKHUX SIBIICHUU,
(pm3mueckux 3aKOHOB WIJIM 3aKO-HOMEPHOCTEH;

—pemath pacu€THble 3ama4d B 2—3 JEHCTBHS, HCIOJb3ys 3aKOHBI U (OPMYJIbI, CBS3bIBAIOIINE
(¢usndeckue BeNWUYMHBI: HAa OCHOBE aHajW3a YCJOBHS 3a/Ja4yd 3alMChIBaTh KPaTKOE YCIJIOBHE,
BBISIBIIITH HEIOCTATOK JTaHHBIX ISl PEILICHUs 3a]1a4i, BBIOMPATh 3aKOHBI U GOPMYIIbl, HEOOXOIMMEBIE
IU1s €€ pelIeHus], IPOBOAKUTE Pac-4&€Thl U CPaBHHUBATH ITOy4YEHHOE 3HaYCHUE (QU3NUSCKONW BEJIMYHHBI
C U3BECTHBIMHU JIaHHBIMU;



—pacro3HaBaTh HpPOOJIEMBI, KOTOPbIE MOXXHO PEIINTh MPU MOMOIIM (U3HYECKUX METOJIOB; HCIIOJIb3YS
ONUCAaHHUE HCCIENOBAHUS, BBIACHSATh NPOBEpPSEMOE MPEANOI0KEHUE, OLEHHUBATh IPABUIBHOCTH
MopsiAKa MPOBEAEHUS UCCIENOBAHMS, AENATh BEIBOIBL;

—IPOBOJUTH ONBITHl 1O HAOIIOACHUIO (U3MYECKUX SBICHUNW WM (QU3HYECKUX CBOWCTB TeI
(kanuiuIsipHBIE SBJICHUS, 3aBUCUMOCTH JaBJEHHUS BO3JyXa OT ero o0bEMa, TeMIepaTyphl; CKOPOCTH
Ipolecca OCTBhIBAaHMS/HArpeBaHUs NPU M3IYYSHHH OT [BETa H3JIyYarolleH/IorIomaromeit
TMOBEPXHOCTH; CKOPOCTh UCMIAPEHUS BOJBI OT TEMIIEPATYPBI )KUIKOCTH H ILIOIAAN €€ NOBEPXHOCTH;
SJIEKTPU3alUMsd TEI W B3aMMOIEHCTBHE JJIEKTPUYECKHX 3apsiiOoB; B3aUMOAEHCTBHE ITOCTOSTHHBIX
MarHUTOB, BU3yaldu3allus MarHUTHBIX IOJIeH MOCTOSHHBIX MAarHUTOB; NE€MCTBUS MAarHUTHOTO IIOJIS
Ha MPOBOJHUK C TOKOM, CBOWCTBA DJIEKTPOMArHuTa, CBOMCTBA JJIEKTPOJABUTATENS IMOCTOSHHOTO
TOKa): (OPMyIHpPOBaTh HPOBEPSIEMBIC MPEANOIOKCHHS, COOMpPATh YCTAaHOBKY U3 IPEATIOKEHHOTO
000pyTIOBaHMs; ONUCHIBATH XOJI ONBITa U (POPMYJIUPOBAThH BHIBOHI;

—BBINOJIHATE NPSIMbIE U3MEPEHUs] TeMIIepaTypbl, OTHOCUTEIBHON BIAXXHOCTH BO31yXa, CHJIBI TOKa,
HaANpsDKEHUS C MCIOJIb30BAHMEM AHAJIIOTOBBIX MNPHOOPOB M JATUYUKOB (U3WUECKHX BEIIWYHH;
CpaBHUBaTh PE3yJIbTATHl U3MEPEHUN C YUETOM 3aJ1aHHON a0COIIOTHOMN MOTPEITHOCTH;

—TPOBOJIUTH HCCIIEJOBAaHHE 3aBUCUMOCTU OJHOW (PM3MUECKON BEJIMYUHBI OT APYroil ¢ MCIOJIb30BAHUEM
MIPSIMBIX U3MEPEHHUH (3aBUCHMOCTH CONPOTHUBIICHHUSA MPOBOAHHMKA OT €r0 UIMHBI, IUIOLIaAH IOTIEPEIHOTO
CEUYEHUS U yAEIBHOIO CONPOTHBIECHUS BEIIECTBA MPOBOJHUKA; CHIIBI TOKA, HAYLIETO Y€pe3 MIPOBOIHHUK,
OT HAIpsDKEHUS Ha IMPOBOJHHUKE; HMCCIEIOBAaHHE IIOCJIEIOBATEIBRHOIO M MapajulesIbHOTO COEIMHEHUI
IIPOBOJTHUKOB): IJIAHHUPOBATh HCCJIEIOBaHUE, COOMpaTh YCTAHOBKY M BBINOJHATH HW3MEpPEHUs, CIeays
MIPEJIOKEHHOMY IUTaHy, (DUKCHUPOBATh pE3yIbTATHl IONYYCHHOH 3aBHCHMOCTH B BHAE TaOiHIl |
rpaduKoB, 1enaTh BBIBOJBI [0 PE3YJIbTaTaM HCCIICIOBAHMS;

—TIPOBOJUTH KOCBEHHBIE H3MEpeHUs (U3NYECKUX BEIWYMH (yIelibHas TEIUIOEMKOCTh BEIISCTBa,
COINIPOTHBJICHNE TIPOBOJHHUKA, paboTa W MOIIHOCTh DJIEKTPHYECKOTO TOKA): ILIAHUPOBATH
H3MEpPEHUs, COOMpaTh SKCIEPUMEHTAIBHYIO YCTaHOBKY, CIEAys NPEIIOKEHHONW HHCTPYKIWH, U
BBIYUCIISITh 3HAUCHUE BEJIIMINHBI,

—Cco0oAaTh MpaBWila TEXHUKH OE30IacHOCTH NpH paboTe ¢ 1abopaTOpHBIM 000pYyIOBaHUEM;

—XapaKTepru30BaTh MPUHIUIIBI JEHCTBUS M3YYSHHBIX NPUOOPOBU TEXHHUYECKUX YCTPOMCTB C OMOPOt
Ha WX omHcaHWs (B TOM 4YHCJIE: CHCTEMa OTOIUICHUS JOMOB, THTPOMETp, IapoBasi TypOwWHa,
aMIIepMETp, BOJIBTMETP, CUETUMK DBJIEKTPUUECKON OSHEPTrHUH, >SIIEKTPOOCBETHUTEIBHBIE MPHOOPHI,
HarpeBaTeJIbHBIC JJIEKTPONPUOOPH! (IPHUMEPHI), 3IEKTPUUECKHE NPEIOXPAHUTENH; >3JIEKTPOMAarHur,
SJIEKTPOABUTATENH ITOCTOSHHOTO TOKA), UCIIOJB3Ysl 3HAHHS O

CBOICTBaxX (PU3NYECKUX SIBJICHUI U HEOOXOAUMbIE (PU3NYSCKHE 3aKOHOMEPHOCTH;

—pacro3HaBaTh IIPOCThIE TEXHHYECKHE YCTPOWCTBA M HM3MEpHUTEIbHBIE NPHOOpPHI IO cXeMaM M
CXeMAaTHYHBIM DPHCYHKaM (PKHIKOCTHBIH TEPMOMETp, TEpPMOC, ICHUXPOMETp, THIPOMETp, ABUTaTElh
BHYTPEHHEI'O CrOpaHHsA, D3JEKTPOCKOI, PEeocTaT); COCTaBIATh CXEMBl »JJIEKTPUUYSCKHX Memneil ¢
IIOCJIEZIOBATENILHBIM W TapajuleNIbHBIM COEIMHEHHEM DJJIEMEHTOB, pa3indas yCJIOBHbIE 0003HAUYECHHS
3JIEMEHTOB IIEKTPHUECKUX LeTeH;

—TMPUBOAUTH NPUMEPHI/HAXOAUTh HHPOPMAIUIO O TpUMepax NPAKTHYECKOTO HCITOJIb30BaHUs (PU3HUECKHX
3HAaHUN B IOBCEIHEBHOM JXM3HU s oOecrieueHHs Oe30MacHOCTH MHpH OOpamieHuH ¢ npudopamMu u
TEXHUYECKHUMH YCTPOHCTBAMH, COXPAaHEHHS 3JIOPOBbS W  COOJIOJEHUS  HOPM  DKOJIOTHYECKOTO
TIOBEACHMSI B OKPY KaloIIeH cpee;

—OCYIIECTBIISITh TOUCK HH(MOpManuu (U3MUECKOro cojJep)kaHuss B ceTH MHTepHET, Ha OCHOBE
MMEIOIUXCSl 3HAHUN M IMyTEM CpaBHEHUS JOIOJHUTEIBHBIX HMCTOYHHKOB BBIICIATH HH(OpMaIHIo,
KOTOpAs SIBJIIETCS MPOTHBOPEYMBON MM MOKET OBITH HEJJOCTOBEPHOM;

—TWCIIOJIF30BaTh IPHU BEITIOJTHEHUN YYEOHBIX 3alaHUM HayYHO-TIOMYJISIPHYIO JINTEpaTypy GHU3NIEeCcKOro
CONep>XKaHMs, CIPaBOYHBIE MaTepHanbl, pecypcbl cetn VHTepHer; BiameTs NpHUEMaMH
KOHCIIEKTHPOBAHHUS TEKCTA, TpeoOpa3oBaHus HHPOpMALIMHU U3 OJHOI 3HAKOBOI CUCTEMBI B JIPYTYIO;

—Co0371aBaTh COOCTBEHHBIE NUCHMEHHBIE M KpaTKHWE YCTHBIE COOOIIeHHUsA, 0000mas uHOpMAIUIO0 W3
HECKOJIbKUX HUCTOYHUKOB (DM3NYECKOT'O COAEPIKAHUS, B TOM YHCIIEe ITyOJIWIHO MPEACTaBIATh PE3yIbTaThI
MPOEKTHOM WU HCCIEJ0BATEIbCKON AESITENBHOCTH; IPU 3TOM IPaMOTHO HCHOJIB30BaTh H3y4YEHHBIN
MOHATHIHBIN anmnapat Kypca GU3NKH, COIPOBOXK/IATh BBICTYIIJICHHE IIPE3EHTAIHNEH;

—TpU BBINIOJTHEHUN YYEOHBIX TPOEKTOB M HCCIEAOBAaHWN (U3MUECKHUX IIPOIECCOB pPaCIpeAeisITh
00513aHHOCTH B TPYINIE B COOTBETCTBHHU C IIOCTaBJICHHBIMH 3aJadyaMH, CJIEOUTh 3a BBINOJHECHHUEM
IJjaHa JEHCTBUH M KOPPEKTHPOBATH €ro, aJeKBAaTHO OICHMBATh COOCTBEHHBIH BKJIAJ B ACSITEIHLHOCTH
TPYIIBI; BBICTPAaWBAaTh KOMMYHHMKAaTHBHOE B3aMMOJEHWCTBHE, IMPOSIBIAS TOTOBHOCTH pa3periaTh
KOH(JIMKTEHI.

9 kJjacc

HpeﬂMCTHLIC pe3yabTaThl HA 0a3oBOM YPOBHE NOJIKHBI OTpaKaThb C(I)OpMI/IpOBaHHOCTI) y 06yqa101m/1xcsi



YMEHHIA:

—MUCIOJIb30BAaTh IMOHATHUA: CHUCTEMa OTCUYéTa, MaTepUalbHAas TOYKA, TPAEKTOPUS, OTHOCUTEIBHOCTH
MEXaHWIECKOTr'0 ABIDKEHUsI, Aeopmanms (ynpyras, IUIaCTUYECKast), TPEHHUE, IIEHTPOCTPEMUTEIHHOE
YCKOPEHHE, HEBECOMOCTh U MEPETPY3KH; LEHTP TKECTH; aOCOIIOTHO TBEPIOE TEJIO, IEHTP TIKECTH
TBEPIOTO Tejla, paBHOBECHE; MEXaHWYECKHE KOJeOaHHsl U BOJIHBI, 3BYK, HH(QPA3BYK U YJIbTPa3BYK;
SJIEKTPOMArHUTHBIE  BOJHBI, IIKaJa O3JIEKTPOMAarHUTHBIX BOJH, CBET, OJIH30pPYKOCTh H
JAIbHO30PKOCTh, CHEKTPHl HCIIyCKAaHUSA M IIOTJIONIeHMs; anb(da-, Oera- M ramMma- H3IydEHHUs,
HU30TOIIBI, siIePHAasi YHEPTreTHKA;

—pa3nuyaTh SIBICHUSA (PaBHOMEPHOE U HEpaBHOMEPHOE MNpPSMOJIMHEHHOE ABUKEHUE, PaBHOYCKOPEHHOE
MPSIMOJIMHEHHOE JBW)KEHUE, CBOOOJIHOE TaJeHHWE Tell, PaBHOMEPHOE IBHIXKEHHE I10 OKpPYXXHOCTH,
B3aMMOJCHCTBHE T, PEAaKTHBHOE JBIKCHHE, KOJICOATEIBHOE IBUKCHHE (3aTyxaromiue u
BBIHYXKJECHHBIE KoJie0aHUs), PE30HAHC, BOJIHOBOE JBIXKEHME, OTpa)XX€HHE 3ByKa, MNPSMOIUHEHHOE
pacmpocTpaHeHUe, OTpaK€HHe U MPeJOMJICHUE CBeTa, I[OJIHOE BHYTPEHHEE OTpa)XK€HHE CBETa,
pasnmokeHHne O0eoro cBeTa B CHEKTP W CIOKEHHE CIEKTPalIbHBIX IIBETOB, IUCHEPCHS  CBETA,
€CTeCTBEHHasl paJuO0aKTUBHOCTh, BO3SHUKHOBEHHUE JIMHEHUAaTOro CHEKTpa M3Iy4EHMs) MO OMUCAHMUIO HX
XapaKTepHBIX CBOMCTB M Ha OCHOBE OMNBITOB, JEMOHCTPUPYIOUINX NaHHOE (U3NYECKOE SIBICHHE;

—pacno3HaBaTh MPOSBICHUE M3YyUYEHHBIX (PU3HMYECKUX SBICHHUI B OKPY’KarolleM MHpE (B TOM YHCIE
¢usngeckue ABICHUSI B NPUPOJE: NMPUINBEI U OTIWBHI, ABIDKEHUE IutaHeT COJIHEYHOW CHUCTEMBEI,
pEaKTUBHOE NBH)KEHHE >XUBBIX OPraHU3MOB, BOCHPHUSTHE 3BYKOB >XHBOTHBIMH, 3E€MIICTPSICEHUE,
celicMuueckue BOJIHBI, I[yHaMH, 3X0, I[BeTa TeJ, ONTUUYECKHUE SIBICHUSA B NMPHUPOIE, OMOIOrHIecKoe
JIIEUCTBHE BHAMMOTO, YJIbTPA(HOJIETOBOTO M PEHTICHOBCKOIO W3JIYYEHUH; €CTECTBEHHBIHN
panvoakTUBHBIM (OH, KOCMHUYECKHE JIyYH, PaJHOAKTUBHOE H3JIy4YeHHUE IPUPOJHBIX MHUHEPAJIOB;
JeHCTBUE PaJUOAaKTUBHBIX M3JTyUYEHHMI Ha OpraHHM3M ueJIoBeKa), IPH 3TOM IEpPEBOIUTH MPAKTHYECKYIO
3a7auy B yUEOHYIO, BBIACIATH CYIIECTBEHHBIE CBOMCTBA/IIPU3HAKN (PU3UUECKUX SBICHUM;

- OINKCHIBATh M3y4YEHHBIC CBOMCTBA TeJl U (PU3UUYESCKHUE SIBIICHUS, UCIOJIb3Ysl (PU3NUYECKUE BEITUUUHBI
(cpenHsisi 1 MTHOBEHHAs CKOPOCTH Tella NPU HEPaAaBHOMEPHOM JABIDKCHHH, YCKOPEHUE, IEpEeMEIICHHE,

IIyTh, YIJIOBasi CKOPOCTb, CHJIA TPEHUSs, CHUJIa YIIPYTOCTH, CHJIA TSDKECTH, YCKOpPEHHUE CBOOOJIHOTO
MmajeHusi, BeC Teja, WMIYJbC TeJla, HMITYJbC CHJIbI, MeXaHudeckas padoTra M MOIIHOCTb,
MMOTCHIIMAJIbHAS YHEPTrus Tejia, MOIHITOTO HaJ IMOBEPXHOCTHIO 3€MJIM, MOTCHIHMAIbHAS SHEPTHs
CKaToW NPY>KUHBI, KUHETHYECKasl SHEPIrus, MOJIHAs MEXaHW4YeCKash dHEprus, MEepHoJ W 4YacToTa
KoneOaHWM, JJWHA BOJHBI, TPOMKOCTH 3BYKa M BBICOTa TOHA, CKOPOCTh CBETa, IOKa3aTellb
MIPEJIOMJICHHST CPEJIbl); NMPHU ONHMCAHWH IPABWJIBHO TPAKTOBAaTh (PM3MUECKHH CMBICT HCIIOIB3yEMbBIX
BEJIU- YMH, 0003HAYECHUS W CAWHUIBI (PU3NUECKUX BEJIMYHUH, HAXOIUTH (OPMYIIbI, CBA3BIBAIOIINE
JIaHHYI0 (U3UYECKYI0 BEIMYMHY C JpPYTMMH BEJIWYWHAMH, CTPOUTh TpaduKu HU3yHEHHBIX
3aBUCUMOCTEH (PUZHUECKUX BEIIMYHH;

—XapaKTepu30BaTh CBOHCTBA TeJ, (U3NUCCKUE SIBIICHUS M IPOIECCHI, UCITOIB3Ys 3aKOH COXPAaHEHHUS
SHEPruH, 3aKOH BCEMUPHOI'O TSATOTEHUS, IPUHIUII CYTIEPHO3UIIMU CHUJI, TPUHLHMI OTHOCUTEIBHOCTH
lanunes, 3akoHbl HbIOTOHa, 3aKOH COXPAHEHUsSI MUMIIYJIbCA, 3aKOHBI OTPaXKEHUS W IPEIOMIICHHS
CBETa, 3aKOHBI COXPAHEHMS 3apsJIOBOTO M MacCOBOT'O YHCEN IPHU SIACPHBIX PEAKIHsIX; MPH 3TOM
JlaBaTh CJIOBECHYIO (DOPMYJIMPOBKY 3aKOHA U 3alMUCBHIBATH €r0 MaTEMaTHYECKOE BbIPAKCHUE;

—O0OBSICHATH (PU3NUECKHE MTPOIIECCHl M CBOWCTBA TEJI, B TOM YHCJIE U B KOHTEKCTE CUTyallni MPaKTHKO-
OPHEHTHUPOBAHHOTO XapaKTepa: BBIABISATH IIPUIMHHO-CIIE/ICTBEHHBIE CBSI3H, CTPOUTH OOBSICHEHHE U3 2—
3 JIOTMYECKHX IIaroB ¢ OMOpoil Ha 2—3 M3YUYECHHBIX CBOWCTBAa (PU3MYECKUX SIBJICHHH, (PU3NUECKHUX
3aKOHOB UJIM 3aKOHOMEPHOCTEH;

—pematb pacu€THble 3aaaun (ONMUpalOUIMecss Ha CHCTeMy U3 2—3 ypaBHEHHIA), HCIONb3Ysl 3aKOHBI
1 GopMyJIbl, CBS3bIBalOIIME (DU3MUECKHE BEIMYHMHBI: HAa OCHOBE aHalM3a YCJIOBHMA 3aJadd  3a
MMCHIBaTh KPaTKOE YCJIOBHE, BBISBISTh HEIOCTAIONIME MJIM M30BITOYHBIC NaHHbIC, BBIOUPATh 3aKOHBI U
(dbopMyIbl, HEOOXOIWUMBbIE Il pElIeHHs, MPOBOANUTh pacdy€Tbl W OLEHUBATh PEAIUCTUYHOCTH
MTOJIy4€HHOT O 3HaYeHUs (PU3NUECKON BEITUYHHBI;

—pacrno3HaBaTh MPOOJIEMbl, KOTOPbIE MOXHO PEUIMTh MPU MOMOIU(U3UUECKHX METOJOB; HCIOJb3Ys
ONMCAaHWE HCCIIENOBaHUs, BBLACIATH IPOBEPSEMOE  IPEAIOIOXKEHNE, OLEHUBAaTh IPaBHWIBHOCTh
MOpsiJIKa MPOBEJCHUS MCCIICJOBaHMUs, IE1aTh BHIBOJbI, HHTEPIPETUPOBATh PE3yJIbTaThl HAONIOJACHUN U
OTIBITOB;

—IPOBOJUTH OMNbBITHl MO HAOMIOACHHUIO (U3UUYESCKUX SIBIICHUH WM (U3HYECKHUX  CBOMCTB  Ten
(n3yueHme BTOpOTO 3aKoHa HpIOTOHA, 3aKOHA COXpaHEHHWS DJHEPrHUH; 3aBHUCHMOCTH IepHoaa
KoJjie0aHuH

MPY)KUHHOTO MasTHHKA OT MAacChl Ipy3a W  JKECTKOCTH  TPYXHHBI U HE3aBHCHMOCTH OT aMIUTUTYIBI
MaJbIX KOJIeOaHMIf; NMPSIMOJIMHEITHOE pacHpoCTpaHEHHWE CBETa, pasjioKeHne Oeyloro  cBera B
CIIEKTp; M3Y4YEHHE CBOWCTB M300pa)keHUS B IUIOCKOM 3epKajie M CBOWCTB M300pakeHHs IpeaMeTa B
cobuparomieil TuH3e; HaOIIOIEHNE CIUIOMIHBIX U JIMHEWYATHIX CIIEKTPOB M3IIYUYEHHS): CaMOCTOSTEIHHO



coOMpaTh YCTAaHOBKY M3 M30BITOYHOTO Habopa 000pyMOBaHHUS; OMMUCHIBATH XOJI OIBITA M €r0 PE3yIbTATHI,
(hopMyIHpOBaTh BHIBOJIBI;

—TIPOBOJIUTH TIPH HEOOXOIMMOCTH CEPHIO NPSMBIX HW3MEPEHHW, Ompenessis CpefHee 3HAYCHHE H3MepsIeMoit
BenmnmuuHE  ((POKycHOe paccTossHME coOuparomeid JHH3BI); OOOCHOBBIBATH BBIOOp  crocoba
HM3MEpEeHUs/U3MEPUTENBHOI0 Tpubopa;

—TPOBOJUTH HCCJEIOBAHUE 3aBHCHUMOCTEH (U3MYECKUX  BEJIMYMH C  HCIIOJIB30BAHMEM  IPSIMBIX
n3MepeHnil (3aBUCHMOCTh TYTH OT BpPEMEHH IIPpH pPaBHOYCKOPEHHOM MBIDKEHHH Oe3 HadaiabHOM
CKOPOCTH; NepHoAa KoJIeOaHMII MaTeMaTHYeCKOro MasTHHKa OT JUIMHBI HUTH; 3aBHCHMOCTH YIja
OTpaXCHMsI CBETa OT YyrIJla MaJeHuss M yIila NpeJOMJICHWs OT YyIJla TNaJeHus):  IUIaHWpOBaTh
HCCIIeJOBAaHNWE, CaMOCTOSTEIFHO COOHMpaTh YCTAHOBKY, (UKCHPOBATH pe3yJIbTAaThl MOIYYCHHOM
3aBHCHMOCTH (U3WYECKUX BEIWYMH B BHUAEC TaOmwi ¥ TpaduKOB, IelIaTh BBIBOIABI MO pPE3yJIbTaTaMm
HCCIIEIOBAHUS;

—TIPOBOAUTE KOCBEHHBIC N3MEPCHUS (U3NISCKUX BEIMYNH (CPEIHSSI CKOPOCTh M YCKOPCHHE Teja P
paBHOYCKOpDEHHOM IBH)KCHHUH, YCKOPEHHE CBOOOOHOTO TIAJCHHS, IKECTKOCTH TMPY>KHUHEBL,
K03(GULUHEHT TPEHHsI CKOJIBKEHUS, MeXaHW4decKass paboTa W MOIIHOCTb, 4YacTOTa M IIEPHOJ]
KoJIe0aHWHA MaTeMaTHYeCKOT0 WM ITIPYXWHHOTO MAasSTHHUKOB, ONTHYECKAas CHIJIAa COOMparomeil JWH3HI,
panuoakTUBHBEIH (OH): TIAHUPOBATh H3MEpPEHUs; COOMpaTh IKCIIEPUMEHTAIBHYIO YCTAaHOBKY U
BBIINIOJIHATE U3MCECPCHUA, CIACAYS npennonceHHof/'I UHCTPYKIHMHU; BBIYUCIATH 3HAYCHHUC BCIWYHUHBI U
aHAJIU3UPOBATH MOJIyUYEHHBIE PE3YJIbTAThl C YUYETOM 33JJaHHOM MOTPEIHOCTU U3MEPEHUIA;

—co0roaTh MpaBMiIa TEXHUKH O€30IacHOCTH IMpH paboTe ¢ 1adopaTOpHBIM 000pYyIOBaHUEM;

—pas3jandyatb OCHOBHBLIC IIPHU3HAKN HN3YYCHHBIX (1)1/13I/I‘ICCKI/IX Mo;:[enef/i: MaT€puajibHasd TOYKa,
a0comoTHO TBEPIOE TENO, TOYCYHBIM MCTOYHHK CBETAa, JIyd, TOHKas JIMH3a, TUTaHETapHas MOJICNhb
aToMa, HyKJIOHHAasi MOJIeJIb aTOMHOTO sipa;

—XapaKTepu30BaTh MPUHIUIIBI ISHCTBHUS M3YYSHHBIX NPUOOPOBU TEXHHUYECKUX YCTPOMCTB C OMOPOt
Ha UX ONHCaHUs (B TOM YHCIE:

! CIMIAOMETp, JAaTYMKHU ITOJIOKEHHS, PACCTOSIHMS M yCKOPEHMs, paKeTa, 3XOJIOT, OYKH, MEePHUCKOIL,
(doroanmnapar, onTUYECKHE CBETOBOJBI, CIIEKTPOCKOI, JIO3UMETp, Kamepa BuiabcoHa), ncnoyib3ys
3HAHMS O CBOMCTBaX (PM3MUECKUX SIBIICHUN N HEOOXOMUMBbIE (PU3HUYECKHE 3aKOHOMEPHOCTH;

—MHCIIOJIb30BaTh CXEMBl M CXEMaTH4YHbIE PHUCYHKH H3YyYEHHBIX TEXHUYECKUX YCTPOMCTB,
M3MEPUTEIBHBIX NMPUOOPOB M TEXHOJIOTHMYECKUX IPOIECCOB NPHU PEHICHHH y4YeOHO-IPaKTHYECKUX
3a71a4; ONTHYECKHE CXEMBI JUISI MTOCTPOSHMsS] M300paKeHUH B IUIOCKOM 3€pKaJie M coOmparomei
JIMH3E;

—TPHUBOAUTH NPUMEPHI/HAXOANTh HHPOPMAIUIO O IPUMEPAX NMPAKTUIECKOTO MUCIIOIB30BaHU PU3NIECKUX
3HAaHUH B TOBCEIHEBHOM JXM3HU s oOecrieuyeHHs Oe30MacHOCTH MHpH OOpamieHuH ¢ mnpudopamu u
TEeXHUYECKUMHU YyCTPOWCTBAMH, COXPAHEHMs 370POBbSI M  COONIONEHHUS  HOPM  SKOJOTHYECKOTO
MOBEJICHUSI B OKpYKaIOLEN cpelie;

—OCYIIECTBIATh MOUCK MHGOPMAIUN (PU3NIECKOTO COIep)KaHUsIB ceTH MHTEepHET, caMOCTOsITeIbHO
dbopmysHpyst TOHMCKOBBIH 3ampoc, HAXOJUTh IIYTH OIPENEJICHUs JIOCTOBEPHOCTU IIOJyYEHHOM
nHbOpMaIMK Ha OCHOBE UMEIOIINXCS 3HAHUH U JOTOJIHUTEIbHBIX HICTOYHHUKOB;

—MWCIOJIb30BATh IIPU BBHIMIOJTHEHUH yYEOHBIX 3aJaHU HAYyYHO-TIONYJISIPHYIO JIMTEpaTypy (puzndeckoro
COJep>KaHMs, CIpPaBOYHBIE MaTepuanbl, pecypcbl cetn HWHTepHer; BraaeTts mnpuéMaMH
KOHCIIEKTHPOBAHHUS TEKCTa, TpeoOpa3oBaHus HHPpOpMALIMHU U3 OJHOI 3HAKOBOI CUCTEMBI B JIPYTYIO;

—Co03/1aBaTh COOCTBEHHbBIE NMHCHMEHHbBIE M YCTHBIC COOOIIEHUS Ha OCHOBE MH(OPMAIHMM M3 HECKOIBKHUX
HMCTOYHUKOB (M3UUYECKOrO COJEP)KaHUs, IyOIMYHO TIPEACTaBIATh pE3yJbTaThl NPOEKTHON WU
HUCCIIEIOBATEILCKON JIESITEIbHOCTH; TPU 3TOM TPAaMOTHO HCIIOJb30BATh M3YUYEHHBIM  TMOHSATHUHHBIN
ammapaT H3ydaeMoro pasjiena (MWK W CONPOBOXKIATh BBICTYIUIGHHE MIPE3CHTAlueld ¢ yd4éToMm
0COOEHHOCTEH ayIUTOPUH CBEPCTHUKOB.

3. TemaTuyeckoe NJIAHUPOBAHME € YKA3aHHEM KOJHYECTBA aKaJAeMHUYECKHX YaCOB, 0TBOJUMBIX
HA OCBOEHHEe KaXI0H TeMbl YuyeOHOro mpeamera «®u3nka» H©W  BO3MOKHOCTH
HCIOJIb30BAHUS 110 ITOH TeMe IEeKTPOHHBIX (HU(PPOBBIX) 00pa30BaTeJIbHbIX PECypPCOB.

7 KJj1acc
Temaruyeckuii |OcHoBHOe cogep:xkanue |OCHOBHbIE BUABI DJIeKTPOHHbIE Conep:xanue
010K, TeMa HeATeIbHOCTH yuyamuxcs  |(nudposbie) BOCIIMTATEIBbHOI0
(Ha ypoBHe y4eOHbIX o0pa3oBaTebHbIE KOMIIOHEHTA
neicTBU) pecypcbl

Paznen 1. ®usuka u e€ posib B MO3HAHUU OKpY:Kawouiero mupa (6 1)




duzuka — duzuka — Hayka o BrisiBenune pasnnauii Mmexay|1)School — collection ®opmupoBanue
HAayKa 0 [IPUPOJIC. (bU3NICCKUMU U http://school- IEHHOCTH HAYYHOTO
npupone (24)  |[SIBieHUSA NPUPOAEL. XUMHYECKUMH collection.edu.ru/ MO3HAHMS JTUYHOCTH:
dusndeckue ABICHHS: npespamenuamu (MC —  |https://physicon.ru/eor-|  Bripaxaromuii
MEXaHWIECKHUE, TETIIOBBIC, [XUMIS). list/1-vse-eor [I03HaBATEJILHbBIC
JIEKTPUYECKHE, PacrnioznaBaHue u WHTEPEChl B PasHBIX
MarHUTHbIC, CBETOBbIE, knaccudukanys Guzndeckux 3)P3LL [PEJMETHBIX 00JACTSIX C
3BYKOBBIC SIBJICHUI1: MEXaHUYECKHX, https://resh.edu.ru/ Y4€TOM MHIMBUAYATbHBIX
TEIJIOBBIX, 3JEKTPUYECKUX, NHTEPECOB,
MarHUTHBIX ¥ CBETOBBIX. 4) VUILPY: CIIOCOOHOCTEH,
HaGmonenue u onrcaHue https://uchi.ru/ TOCTHKEHHH.
(U3MYECKUX SBICHUN
5)Pemry OI'D:
https://oge.sdamgia.ru/
6) bubimoreka
BUJICOYPOKOB:
https://interneturok.ru/
Duznyeckue dusnueckue BeIMYUHbL.  |OnperesneHue IeHbl AeTIeHUs
BeJimuuHbI (2 u) [I3Mepenue GU3NYeCKUX  [IIKaJIbl H3MEPHUTEIHHOTO 1)School - collection ®opMupoOBaHHe
BenmunH. Ouzndeckue npudopa. 3smepenue http://school- EHHOCTH HAY4YHOTO
npubopsl. [lorpemHocTs  [MMHEHHBIX pa3MepoOB TEN U |collection.edu.ru/ MO3HAHMS JHYHOCTH:
3MEpEHUI. [IPOMEKYTKOB BPEMEHHU C Bripaxaromuit
MexyHapogHasi CHCTEMa  |ydETOM ITOTPEIIHOCTEH. 2) ®U3NKOH-Na6: [03HABaTEIbHbIC
eMHAIL M3mepenne 00bEMa https://physicon.ru/eor- AHTEPECBl B Pa3HBIX

PKUJIKOCTU U TBEPIIOTO Tela.
I3MmepeHue TeMnepaTypsl

list/1-vse-eor

[peIMETHBIX 00JacTsIX ¢
Y4ETOM WHANBHUIYAIbHBIX

IpH IMMOMOIIH KUIKOCTHOT'O MHTEPECOB,
TEpPMOMETpPa U JaTUHKa 3)PUl criocoOHOCTEH,
remTe https://resh.edu.ru/ o
paTyphl. TOCTH)KCHUI.
BrITIOTHEHIE TBOPUYECKUAX 4
3aaHIi TI0 TIOUCKY h) YLE/IPh y /
CIOCO00B U3MEPEHUS ttps://uchi.ru
HEKOTOPBIX (PU3NIECKUX
XapaKTEPUCTHK, HAPUMEP rs])PeL_'/?' Ol"iz o /
pa3MepoB MaJIbIX 00BEKTOB tps://oge.sdamgia.ru
(BoJOC, TIPOBOJIOKA),
yIANEHHBIX 6) bubnrorexa
BUICOYPOKOB:
https://interneturok.ru/
EcrectBenno - |Kak dusuka u gpyrue Bb1/IBUKEHHE THIIOTES, 1)School - collection ®opmupoBaHue
HAYYHbLII METOJI [€CTECTBEHHbIE HAYKH M3Y4a [00BSICHSIOIINX MPOCTHIE htto://school- HEHHOCTH HAYYHOI0
nosHanus (2 4) [FOT IpUpOAY. SIBJICHUSI, HATPUMED: . MO3HAHUS JIHYHOCTH:
(29) PHpOLY . ’ prMep collection.edu.ru/ "
EcrecTBeHHO-HAYYHBIH [10YE€MY OCTAaHABJIUBACTCS Bripaxatromuii
METO/I TO3HAHKS: BIOKYILIEECS 110 [T03HABATE/ILHBIC
" AABIDIYIH . 2) ®U3nKOH-Nab:
HaOJII0/ICHUEe, IOCTAHOBKA  [FOPU30HTAIILHOM HHTEPEChl B Pa3HBIX

Hay4HOTO BOIPOCA,
BBIJIBIDKCHHE THUIIOTE3,
PKCIIEPUMEHT IO IPOBEPKE
rUIoTe3, O0BICHEHHE
Ha0JIF0JaEMOT0 SIBJICHHS.
Onmcanne GpU3MIECKIX
SIBIICHUM C TIOMOIIBIO
MO

[TOBEPXHOCTH TEJIO;
[0YEMY B XKAPKYIO TIOTOJTY B
CBETJION OJeX e
[poXJIaHEH, YeM B TEMHOH.
[Ipennoxenue criocoboB
[IPOBEPKH THIIOTE3.
[IpoBeneHure ucciie10BaHus
10 MIPOBEPKE KaKoi-100
TUIIOTE3b], HALIpUMEP:

N IbHOCTH MOJIETA [IapUKa,
TyIICHHOTO TOPU30HTAIBHO,

https://physicon.ru/eor-

IIPESAMCTHBIX obacTsax ¢

list/1-vse-eor

3)PILU
https://resh.edu.ru/

4) VUI.PY:
https://uchi.ru/

5)Pemry OI'D:
https://oge.sdamgia.ru/

YIETOM HHIWBHyaTbHBIX
HHTEPECOB,
CIIOCOOHOCTEHH,
TOCTHOKCHUM.
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TeEM 0OJIBIIE, YeM OOJIbIIE
BHICOTA ITyCKa.
[locTpoeHue mpocTermmnx
Mozenelt (pr3muecKmx
SIBTICHUH (B BUJIC PHCYHKOB
WA CXEM), HaTpuMep
MaJIeHNe MPeAMeTa;
[IPSMOJIMHEHOE
pacIpocTpaHEeHHE CBETA

6)bubaroTeka
BHICOYPOKOB:
https://interneturok.ru/

Pasnen 2. [lepBoHayajbHbIe CBeIeHHsI O CTPoeHHH BemecTBa (5 1)

Ctpoenue
BemecTBa (1 1)

ATOMBI 1 MOJIEKYJIBI, UX
pa3- Mepbl. ONBITHL,
TOKa3bIBaIO- IIME
IIMICKPETHOE CTPOCHHUE
BeIecTBa

HaoOmronenue u
WHTCPIPETAINS OTBITOB,
CBHUJICTEIECTBYIOMINX 00
ATOMHO-MOJICKYJIIPHOM
CTPOCHHUH BEUIECTBA: OMBITHI
C PaCTBOPEHHEM Pa3IUIHBIX
BEIIECTB B BOJIE.

OreHKa pa3MepoB aTOMOB U

1)School — collection
http:
collection.edu.ru/

school-

2) ®n3nKoH-nab:
https://physicon.ru/eor-

DopMHUpPOBaHHUE
LIEHHOCTH HAy4YHOI'0
IO3HAHUSA JUYHOCTH:
Bripaxaromuii
[103HABATCIILHBIC
MHTEpECHl B PasHBIX

list/1-vse-eor

IIPESAMCTHBIX o0macTax ¢
y‘léTOM HHAWBUAYaAJIbHBIX

B3anmoielicTBe 4acTuil
BEIECTBA: IPUTSHKEHUE U

ra3os.
[IpoBeneHue u 0OBACHEHNE

MOJIEKYJI C UCTIOJIb30BAaHHEM NHTEPECOB,
¢doro- rpaduii, momydenusix |3)P3IL CIIOCOOHOCTEHH,
Ha AaTOMHOM CHJIOBOM https://resh.edu.ru/ TOCTHKCHHIA.
Mukpockorne (ACM).
OrmpesienieHre pa3mMepoB 4) YUU.PY:
MaJbIX Tl https://uchi.ru/
5)Pemry OI'D:
https://oge.sdamgia.ru/
6) bubmmoreka
BUJICOYPOKOB:
https://interneturok.ru/
J[BU:KEHUE JIBH>KEHME YacTHUIL HaOmonenue n o0bsicHeHHE ®dopMuUpoOBaHUe
W B3auMojeli-  [BemiecTBa. CBsI3b CKOPOCTH [OPOYHOBCKOTO ABHKEHUS H IEHHOCTH HAY4YHOTO
CTBHeE YaCTHI[  |ABH)KEHHS YaCTHUI] C siBiieHust 11 dy3uu. MO3HAHUS JUYHOCTH:
BellecTBa (2 1) |[TeMIeparypoii. [IpoBeneHune 1 0OBICHEHHE Beipaxaromuii
BpOoyHOBCKOE JIBIKEHHE.  |OTIBITOB 110 HAOJIIOICHUIO [03HABATEJIbHbBIC
Nupdysus. TEIJIOBOI'O PaCIIMPEHUsI MHTEpeChl B PasHBIX

[MpeIMETHBIX 00JacTsIX ¢
Y4ETOM MHIUBUAYATbHBIX

[PA3HBIX arperaTHbIX
COCTOSHHAX U UX aTOMHO-

OTTAJIKUBaHHE OIIBITOB IO OOHAPYKESHUIO HHTEPECOB,
CHJT MOJICKYJIIPHOTO CIIOCOOHOCTEHH,
MPUTSHKEHUS U OTTATKUBAHUS TOCTHOKCHHUM.
ArperaTHbie ATperaTHbIE COCTOSTHHSI Omnucanmue (¢ ®DopMuUpoOBaHUE
COCTOSTHHUSA BEIIIECTBA: CTPOCHHUE ra30B, [MCIIOJIL30BAHUEM ITPOCTHIX HEHHOCTH HAYYHOIO
BemiecTBa (2 1) PKUAKOCTEH U TBEPIBIX MOJIeNIei) OCHOBHBIX MO3HAHMSA JHIHOCTH:
(KpUCTAJUIMYECKUX) TeJl.  |[PA3INYUi B CTPOCHHUH ra3os, Bripaxaromuit
B3auMoCBsI3b MEXITY SKUAKOCTEH U TBEPABIX TEJ. [M03HABaTEIbHEIC
CBOIiCTBaMH BEIIIECTB B MHTEpEChl B pa3HbIX

IIPESAMCETHBIX ob0acTsax ¢
y‘{éTOM WHAWBUAYAJIbHBIX

HCPABHOMCEPHOC ABUKCHUC.

OIIpe/IeIIeHIE ero MPU3HAKOB.

MOJICKYJIAPHBIM MHTEPECOB,
cTpoenneM. OcobeHHOCTH CITIOCOOHOCTEH,
arperaTHbIX COCTOSTHUMN IOCTHUKEHUH.
BOIbI
Pazpnen 3. /IBu:kenue u B3aumoseiicreue e (21 1)
Mexanndeckoe [Mexannueckoe ABMkeHHE. [MccnemoBanue 1)School — collection dopMupoOBaHUe
nBmskenne (3 4) |PaBHOMEpHOE M [PABHOMEPHOTO IBIXXEHUS M |httn://school- IIEHHOCTH  HAYYHOIO
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CKOpOCTSb.

HaoOmronenue

collection.edu.ru/

MMO3HAHUA JINYHOCTH:

CpenHsisi CKOPOCTh IPU He- [HEPABHOMEPHOTO  JIBHXKESHUS Beipaskaromnit
gaBH9MepH0M JBIDKCHHH. [M ONpENeTICHUE ero OTIMYNi|2) dU3nKoH-nab: HO3HABATEILHEIE
acuéT MyTH U BPEMEHM 0T PABHOMEPHOTO JIBIKEHHUSL. |https://physicon.ru/eor- WHTEDECH] B PA3HBIX
IIBOKCHUS PeuieHue 3a1a4 Ha .
list/1-vse-eor MPEIMETHBIX 00J1aCTIX
ompeeneHie MyTH, CKOPOCTH N
U BpEMEHH PaBHOMEPHOTO c yaerom
[—— 3)P3LW WHINBUIYaTbHBIX
' https://resh.edu.ru/
Ananu3 rpagukos UHTCPECOB,
3aBHCUMOCTH ITyTH U CII0COOHOCTEH
CKOPOCTH OT B ZMeHI/I 4) VUIPY: ITOCTHKEHHH ’
p P https://uchi.ru/ ’ .
JeMoHCcTpUpyromumii
5) Perry OT': HaBbIKM  HAOJIIOJECHHI,
https://oge.sdamgia.ru/ |HaKOIJICHUA (akros,
OCMBICJICHUSI OTBITA B
6) bubnmorexa €CTECTBEHHOHAY4YHOU
BHICOYPOKOB! Y TYMaHUTapHOU
https://interneturok.ru/ obnacTsax
MMO3HAHUS,
HCCIETOBATENBCKO
W 1eATeIbHOCTH.
Nnepuus, SBnenue nHepuuu. 3akoH |OOBsICHEHHE U ®opMHUpOBaHUE
Macca, nHepuuU. B3anmoelicTBue [IPOTHO3UPOBAHUE SIBICHUM, LEHHOCTH HAY4YHOI'0
MJI0THOCTD (4 4) [Te KaKk IpHYUHA 00YCIIOBJIEHHBIX HHEPITUEH, MO3HAHMS THYHOCTH:
M3MEHEHUSL CKOPOCTHU HAIpUMeEp: YTO IPOUCXOIUT Bripaxatromuii
JIBHKCHUS TCII. IIPU TOPMOKCHHUU UITU II03HABATCJIbHBIC
[PE3KOM MaHeBpe MHTEpEChl B Pa3HBIX

ABTOMOOWIIA, IIOYEMYy
HEBO3MOKHO MTHOBEHHO
MPEKPaTUTh JIBIKCHUC Ha
BEJIOCHUIIE/IC UIIH CAMOKATE U
T. 1.

IIPESAMCTHBIX o0macTax ¢
y‘léTOM HHAWBUAYaAJIbHBIX

HHTEPECOB,
cI10cOOHOCTE,
TOCTHIKEHUI.
OpueHTHPOBaHHBI B
IEeATETBHOCTH Ha
cucremy HAYYHBIX
[IpEICTaBICHUM 0
3aKOHOMEPHOCTSX
pa3BUTHS 4yenoBeKa,
MpUPOABl M  OOIIeCTBa,

B3aMMOCBS3IX YEJIOBEKA C
[IPUPOIHOM u
COLIMAJIbHOM cpesoil.
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Cuua.
Buasi cui (14 u)

Cuna kak XxapakTepUCTHKa
B3aumoeiicTBus Ten. Cuia
YIPYrocTH U 3akoH I'yka.
3MepeHue cuisl ¢
[TOMOIIBIO AUHAMOMETPA.
SIBneHnE TATOTEHHA U CHIIa
TspxkecTd. CHia TSKECTH Ha
npyrux miaHetax. Bec
tena. HeBecomocTs.
CroxeHue cu,
HaTpaBJIEHHBIX 10 OJHOM
[IPSIMOIA.
PaBHOACHCTBYIOIIAS CHIL.
Cuna tpenus. Tpenue
CKOJIBKCHHUS U TPEHHE
nokosi. TpeHue B mpupoze
1 TEXHHUKE

3y4yeHue B3auMOAEUCTBUS
KaK MIPUYHHBI N3MCHCHHS
CKOPOCTH TeJia WJIH ero

e opmarum.

Omnwmcanue peasbHbBIX
CUTYyallui B3aUMOJICHCTBUS
TEJl C ITIOMOIIBIO MOJIEIICH, B
KOTOPBIX BBOJIUTCS TOHSITUE
1 U300pakeHHEe CUJIBI.

M3yuyeHune CUIIbl yIpPYroCTH.
Hccenosanye 3aBHCHUMOCTH

CHUTBI YIIPYTOCTH OT
VIUTMHEHUS PE3HHOBOTO
[IHYpa WIX OPYKUHEI

(c moctpoeHueM rpapuxa).
AHAaJIHM3 IPaKTHYECKUX
CHUTYaIUi, B KOTOPBIX

[IPOSBIIACTCS JEUCTBUE CUIIbL
yIpYyrocTH (YOpyrocTs Ma4a,

KpPOCCOBOK, BETOK JIepeBa U
ap.).

AHaN3 CUTYaIuii,
CBSI3aHHBIX C SIBIICHUEM
TsaroreHust. OObscHEHUE
OpOUTAILHOTO JBUKCHUS

®opmupoBaHHne
IEeHHOCTH HAYYHOT0
MO3HAHMS JJHYHOCTH:

Bripaxaromuit
[M03HABaTEIbHBIE
WHTEPECHl B Pa3HBIX
MPEIMETHBIX 00JIACTIX C
YIETOM WHIWBHIYaTbHBIX

MHTEPECOB,
CIIOCOOHOCTEH,
TOCTH>KCHUIM.
OpUCHTHPOBaHHBI B
eI TeILHOCTH Ha
cucTeMy HAYYIHBIX
[IpeNCTaBICHUM 0
3aKOHOMEPHOCTSAX
pa3BUTHA JeJI0BEKa,

Npupoasl M 00IIecTBa,
B3aMMOCBS3SX YEJIOBEKA C
[IPUPOJHOMI u
COLIMAJILHOU Cpeloi.
PasBuBaromuii HaBBIKU

HCTIOIb30BaHUS
Pa3IUIHBIX CpencTB
[MO3HAHUS,  HAKOIUICHUS
SHAHUI 0 MHpE

(SI3bIKOBAsI, YUTATEIBCKAS
KyJIbTypa, JESTEIbHOCTD
B nH(popMannOHHOH,
uQpoBoi cpene).
JemMoHCcTpupyrOmuii
HAaBBIKHU HaOJII0/ICHU,
HaKOTUICHUS ¢akToB,
OCMBICJICHHSI OIIbITA B
€CTECTBEHHOHAYYHOU U
TyMaHHUTapHOH 061acTIx
TO3HAHMS,
MCCIIeI0BAaTEIbCKOM
eI TeIbHOCTH.




[UIAHET C MCIIOIb30BAHUEM
SIBJICHUS TSATOTEHUS M 3aKOHA
nHeprun (MC —
actponomust). Mizmepenue
Beca Tela ¢ MOMOIIBIO
nuHamomerpa. OOocHOBaHKE
TOTO CHOCO0a U3MEPEHHSI.
AHalIu3 U MOJIEIMPOBaHUE
SIBIICHUS] HEBECOMOCTH.
OKCIepUMEHTAIEHOE
[OTydeHHE TIPaBHia
CIIOXKEHUS CHII,
HaIpaBJICHHBIX BJIOJIb OJTHON
npsiMoil. Onpenenenue
BEITNYNHBI
[PaBHOJICHCTBYIOIIECH CHII.
V3yyeHune CUIIbI TPEHHS
CKOJIbXKCHUSA U CUJIBI TPCHUSL
MTOKOSL.

ViccnenoBaHue 3aBUCHMOCTH
CHJIBI TPEHHSI OT Beca Tena U
CBOMCTB TPYIINXCS
[MOBEPXHOCTEN.

AHaJIN3 IPaKTHYECKUX
CHUTYaINH{, B KOTOPBIX
MIPOSIBIISICTCSI AEHCTBUE CHIIBI
TPEHHMSI, HCIIOJIB3YFOTCS
CIOCOOBI €€ yMEHbILICHUS
WM yBEIMUYCHUA (KaTaHUe Ha
JIbDKAaX, KOHbKAX,
TOPMOXKEHHE aBTOMOOMIIS,
UCIIOJIb30BaHHE
[O/IIIMITHIKOB, TUIABaHNE
BOJIHBIX )KUBOTHBIX H JIp.)
(MC — Ouosorus).
Pewenue 3anay ¢
UCIIOJIb30BaHHEM (HOPMYIT
17151 pacy€Ta CUIIbI TSKECTH,
CHJIBI YIIPYTOCTH, CUJIBL

TPEHUs

Pa3znen 4. JlaBjieHue TBEPABIX TeJI, JKUAKOCTEH 1 ra3os (21 v)

/laBJsieHue.
Ilepenaua
maBJIeHUNA
TBEPABIMU
TeJaMHu,
SKHJIKOCTSIMHU M
razamiu (3 4)

JlaBnenue. CriocoObl
YMCHBIICHUS U YBEIIMICHUS]
naBieHus. [laBieHne rasa.
3aBUCHUMOCTD JTaBJICHUS
rasza ot 00béMa u
Temneparypsl. [lepenaga
IaBJICHUS TBEPABIMU
TeJIaMH, KUJIKOCTIMH U
razamu. 3akoH [lackais.
[THeBMaTHYCCKIE MAIIIMHBI

AHaIN3 U 00BICHCHHE
OTIBITOB U TMPAKTHYECKUX
CUTYyalni, B KOTOPBIX
[IPOSIBIISIETCS CUJIA JIABIICHUSL.
ObocHOBaHHE CIIOCOO0OB
YMEHBIIICHUS U YBETUICHHUS
nasieHus. Mzyuenue
3aBUCHMOCTH JIaBJICHUS ra3a
0T 00BEMa U TEMITEPATYyPHI.
3ydenne ocoOEHHOCTEH
repenayy TaBIeHUs
TBEPIBIMU TEIAMH,
JKIJIKOCTSIMU M Ta3aMH.
O0ocHOBaHHE PE3yTHTATOB
OIBITOB OCOOCHHOCTSMU
CTPOEHHUSI BEILIECTBA B
TBEPAOM, )KUJKOM

1 Ta3000pa3HOM COCTOSTHUSIX.
JKCIIepUMEHTATbHOE
I0KAa3aTEeIbCTBO 3aKOHA
[Tackans. Pemenue 3a1ay Ha

1)School - collection
http:
collection.edu.ru/

school-

2) ®U3nKoH-nab:
https://physicon.ru/eor-

®dopMuUpoOBaHUe
LEHHOCTH HAY4YHOI0
MO3HAHUS JUYHOCTH:

Beipaxaromuit
[M03HABATEIILHBIC

list/1-vse-eor

3)PILU
https://resh.edu.ru/

4) VUI.PY:
https://uchi.ru/

5)Pemry OI'D:
https://oge.sdamgia.ru/

6) bubimoreka
BUICOYPOKOB:
https://interneturok.ru/

WHTEpPECHl B Pa3HBIX
[MpeIMETHBIX 00JacTsIX ¢
Y4ETOM HHIUBUAYATIbHBIX

MHTEPECOB,
CIIOCOOHOCTEHH,
TTOCTVIKEHHH.
OpueHTHpPOBaHHBI B
TIesITeIIbHOCTH Ha
cHUCTEMY Hay4YHbBIX
[IpeCTaBICHUM 0
3aKOHOMEPHOCTAX
pasBUTHUS YeloBeKa,
MpUpPOABI M  OOIIecTBa,

B3aMMOCBSI3SIX IETI0OBEKA C
IPUPOJHOI u
COLIMAJIbHOM cpenioil.
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pacy€T naBieHus TBEPIOTO
Tena

/laBsieHne
LKMAKOCTH (5 1)

3aBHCHUMOCTD JJaBJICHUS
PKMJIKOCTH OT TJTyOUHEI
[OTPYKEHUSL.
['unpocraTnueckuit
rapasioxc.

lccaenoBanue 3aBUCUMOCTHU

aBJICHUS XKHUJKOCTH OT
TITyOMHBI TTIOTPYKEHHS U
[UIOTHOCTH >KUAKOCTH.

DopMHUpOBaHHUE
IEeHHOCTH HAYYHOT0
MO3HAHMS JJUYHOCTH:

Bripaxaromuit
[M03HABaTEIbLHBIE
WHTEPECHl B Pa3HBIX
MPEIMETHBIX 00NIACTIX C
YIETOM WHIMBHUIYaTbHBIX

MHTEPECOB,
CIIOCOOHOCTEH,
TOCTHKCHUIM.
OpUCHTHPOBaHHBI B
eI TeILHOCTH Ha
cucTeMy HAYYHBIX
[IpeCTaBICHUM 0
3aKOHOMEPHOCTSAX
pa3BUTHA JeJIOBEKA,

npupoasl M 00IIecTBa,
B3aMMOCBSI3SIX YEJIOBEKA C
[IPUPOIHOI u
COLIMaIbHOM Cpesloi.

ATMOCc(hepHoe
napienue (6 4)

Atmochepa 3emin U
aTMoc(epHOe JTaBICHHUE.
[Tpu4uHEI cyIecTBOBaHUS
BO3/YLTHOH 000JIOUKH
3emun. OnsiT Toppuuenu.

3mepenne atmocdepHOro

TaBIICHUS.
3aBUCUMOCTh
aTMOC(EpPHOTO TaBICHUI
OT BBICOTHI

HaJI yPOBHEM MODSL.
[Tpubops! I U3MEpEHUst
aTMOC(EPHO- T'O IaBJICHUS

OKcIIepUMEHTaIbHOE

oOHapyKeHHe aTMOC(HEepHOTO

JIABJICHUA. Anamms u
00BSICHEHHE OIBITOB U
IIPAKTUICCKUX chyauMﬁ,
CBs3aHHBIX C HeﬁCTBHeM
aTMOCCbepHOFO JaBJICHUA.

OOBsiCHEHNE CYIIECTBOBAHUS

aTMocdeps! Ha 3emiie u
HEKOTO- PBIX IJIAHETaX WA
€€ OTCYTCTBHUS Ha APYTUX
wianerax u Jlyne (MC —
reorpadusi, aCTPOHOMHUS).
OO0BsicCHEHHE U3MEHEHUS
[UIOTHOCTH aTMOC(epBI ¢
BBICOTOH 1 3aBUCHMOCTH

aTMoc(epHOTro JaBIeHUS OT

BBEICOTHI.
Pemenue 3aa4 Ha pacyér
aTMOC(epHOTO TaBICHUS.
I3y4yenue ycrpoiicTBa
OapomeTpa-aHepouia

®opMHUpOBaHUE
LICHHOCTH HAy4YHOI'0
NO3HAHUSA JIUYHOCTH:

Bripaxaromuii
[103HABATEIILHBIC
HHTEPECHI B Pa3HBIX
[IPEAMETHBIX 00JacTsIX ¢
Y4€TOM MHIWBHYalIbHBIX

NHTEPECOB,
cII0COOHOCTEI,
IOCTUKEHUM.
OpueHTHPOBaHHBI B
NIesITeIbHOCTH Ha
cucTeMy Hay4YHBIX
[IpEICTaBICHUM 0
3aKOHOMEPHOCTSIX
pasBUTHS YeJIoBeKa,

MpUPOABl M  OOIIEeCTBa,
B3aMMOCBS3IX YEJIOBEKA C
[IPUPOIHOM u
COLIMAJIBHOM cpenoil.
IKoJoruyecKoe
BOCIIUTAHUE JUYHOCTH:
TTonumaronini
3HAYECHHE M TJI00aIbHBII
XapakTep JKOJOTHIESCKUX
mpobieM, myTed = WX

penieHus, 3HaYEHNE
YKOJOTHMYECKOMN
KYJIbTYpPbI YeJIOBEKa,

o0111eCTBA.




leiicTBUe
PKHIKOCTH M ra3a
HA MOTPY:KEHHOE]
B HUX TeJ10 (7 9)

JlelicTBHE JKUAKOCTH U ra3a
Ha IMOTPYKEHHOE B HUX
Teno. BeiTankuBaromas
(apxumenoBa) cria. 3aKoH
Apxumena. [InaBanue Te.
BosnyxomnnaBanue

DKCHIEePUMEHTAIBHOE
oOHapyKeHHE ICHCTBUS
JKUJKOCTHU M rasa Ha
[OTPYKEHHOE B HUX TEIIO.
Omnpenernenne
BHITAJIKMBAFOIICH CHIIBI,
NENCTBYIOLEH Ha TeJo,
OTPY>XEHHOE B JKUAKOCTD.
[IpoBeneHue u 00CyXIeHUE
OIBITOB, IEMOHCTPHUP YIOIIIUX
3aBUCHUMOCTh
BBITAJTKUBAIOIICH CHJIBI,
NeiCTBYIONIEH Ha TEJO B
JKHUJIKOCTH, OT 00BhEMa
OTPY>KEHHOM B KUAKOCTD
JaCTH TENA U OT ITIOTHOCTH
JKIIKOCTH.

VccirenoBaHme 3aBHCUMOCTH
Beca TejIa B BOJIE OT 00BbEMa
OTPYKEHHON B JKUAKOCTH
JacTu Teja.

Pemenue 3a1au Ha
[IPUMEHEHNE 3aKOHA
ApXuMe/a U yCIOBHUS
[JIaBaHus TeJl.
KoHncTpynpoBanue
apeoMeTpa Win
KOHCTPYHUPOBAHHE JIOIKA H
onpeneneHue eé
rpy30II0IEMHOCTH




Pa3snen 5. Pagora u MmoumgHoCTh. DHeprus (12 v)

Pabdora n
MOIIHOCTH (3 u)

Mexanuueckasi pabora.
MOIIHOCTB

OKCHepUMEeHTAIEHOE
oIpezieJIeHe MEXaHNIeCKON
[paOOTBI CHITBI TSKECTH NIPH
Ma/ICHAN TEJIa U CHIIBI TPEHUS
[P pAaBHOMEPHOM
[epEMEIICHUH Tela 10

1)School - collection
http:
collection.edu.ru/

school-

2) ®nsnKoH-nab:
https://physicon.ru/eor-

®opmupoBaHHne
LHEeHHOCTH HAY4YHOTO
MO3HAHUS THYHOCTH:

Bripaxaromuit
[I03HaBATEIILHbBIC

WHTEPEChl B PasHBIX

TOPU30HTAIBHON [IPEAMETHBIX 00JaCTSIX ¢
ITOBEPXHOCTH. list/1-vse-eor y4ETOM MHAMBUIYAJIbHBIX
Pacuét MomHOCTH, HHTEPECOB,
pa3BuBaeMoi npu noaséMe  (3) PILL CIIOCOOHOCTEH,
o nectHuue. Pemenue 3anau| https://resh.edu.ru/ TOCTHYKCHUIA.
Ha pacyéT MEXaHUYECKOU OpueHTUPOBaHHBIN B
pabOThI K MOIITHOCTH 4) VUN.PVY: esITeNbHOCTH Ha
https://uchi.ru/ cructemy HaY4YHBIX
[IpeCTaBICHUM 0
5) Perry OI'D: 3aKOHOMEPHOCTSX
https.//oge.sdamgia.ru/  |passurus YEIOBeKa,
npupoasl M 00IIecTBa,
B3aMMOCBS3SIX UEJIOBEKA C
6) bubimoreka pupoHoil -
BHJICOYPOKOB. COLIMaIbHOM Cpesloi.
https://interneturok.ru/
IIpocTbie [IpocThie MEXaHU3MBL: OmnpeneneHne BBIUTPHIIIA B ®dopMuUpOBaHUe
MexaHu3Mbl (5  [pblyar, OJIOK, HAKIIOHHAsL  [CHJIE IPOCTBIX MEXaHH3MOB LIEHHOCTH HAY4YHOI0
1) r1ockocTh. I[IpaBuio Ha pUMepe phlyara, TMO3HAHUS JUYHOCTH:
paBHOBECHS phlyara. T10IBUKHOI'O U Bripaxatromuii
[IpuMeHeHue npaBuia HETIOBIDKHOTO OJIOKOB, [103HABATEJILHBIC
[paBHOBECHS phldyara K HAKJIOHHOHM IJIOCKOCTH. MHTEPEChl B Pa3HBIX
0J10Ky. «30510TOC ITPaBUIIO» [MCCieI0BaHHE YCIOBUS [MpeIMETHBIX 00JacTsIX ¢
MexaHuku. KII/I mpocTeIX [paBHOBeCHS phIdara. Y4€TOM MHIUBUAYAIbHBIX
MexaHu3MoB. [IpocTeie OOHapyXeHHE CBOWCTB HHTEPECOB,
MEXaHHU3MBI B OBITY 1 [IPOCTBIX MEXAHU3MOB B CIIOCOOHOCTEH,
TexHUKe. Pbluary B Tene  [pa3iUYHBIX HHCTPYMEHTAX U TOCTH>KEHUIA.
yeroBeKa [PUCTIOCOOIEHUSX, OpueHTHPOBaHHBI B
HCIIONIb3YEMBIX B OBITY e TeTbHOCTH Ha
U TEXHUKE, a TAKXKE B KHUBBIX cucreMy Hay4HBIX
opranusmax (MC — [IpEICTaBICHUM 0
OHoIOTHS). 3aKOHOMEPHOCTSIX
OKCIIepUMEHTAIbHOE pa3BUTHA YyeroBeKa,
10Ka3aTeNbCTBO PABEHCTBA pUPOABI M  OOIIEeCTBa,
paboT mpu NpUMEHEHUH B3aMMOCBSI3SIX UEJIOBEKA C
MPOCTBIX MEXAHNU3MOB. IPUPOJHOI u
Omnpenenenne KIT/ COLIMAJIBHOM cpenoil.
HAKJIOHHOM IIJIOCKOCTH.
Pemenue 3ama4 Ha
[IpUMEHEHNE TIpaBuIa
[paBHOBECHS pbIYara u Ha
pacuér KI1/]
Mexanuveckas |[KuHeTnueckas u DKCHepUMEHTAIbHOE ®opmupoBaHHne
HHeprusi (4 4)  |IOTEHUMAJbHASA SHEPrUs. |ONPE/IEIICHHE N3MEHEHHS LEHHOCTH HAY4YHOI0
[TpeBpareHye 0IHOTO BU/A|KHHETHUECKOM U TMO3HAHUS JHYHOCTH:
MEXaHMYIECKON DQHEPTUH B [TOTEHIMATBHON SHEPTUH Bripaskaromuii
npyroil. 3aKOH COXpaHEHHUs [Tejia [P €ro CKaTbIBAHUM T10 [M03HABATEIILHBIC
1 U3MEHEHUS DHEPTMH B [HAKJIOHHOM IUIOCKOCTH. MHTEPECHl B Pa3HBIX

MCXAHHKC

DopMyIUpOBaHUE HA OCHOBE
HCCIIEI0BAaHUS 3aKOHA
COXpPaHEHHUSI MEXaHUYECKOH
SHEpPIUu.

OO6cCyxIeHre TpaHuI]

[MpeIMETHBIX 00JacTsIX ¢
YIETOM MHIUBUAYATbHBIX

HHTEPECOB,
CII0COOHOCTEH,
TOCTHOKCHUM.
OpuUeHTHPOBaHHBI B
IeSITEILHOCTH Ha
cucremy HAYYHBIX



http://school-collection.edu.ru/
http://school-collection.edu.ru/
https://physicon.ru/eor-list/1-vse-eor
https://physicon.ru/eor-list/1-vse-eor
https://resh.edu.ru/
https://uchi.ru/
https://oge.sdamgia.ru/
https://interneturok.ru/

[IpeJCTaBICHUN 0
3aKOHOMEPHOCTSIX
pa3BUTHS YeJIOBEKa,
MpUpPOABl ¥  OOIIecTBa,
B3aMMOCBSI3SX UeJIoBeKa C
[IPUPOIHOI u
COLIMAJIBHON cpenoil.




MMPUMEHUMOCTH 3aKOHA
COXPaHEHHUS DHEPTUHU.
Pemenune 3amad ¢
HMCII0JIb30BaAHNEM 3aKOHA
COXpaHCHHS YHEPTUU

Pe3eps 3u

[ToAroToBKa K TOIOBOM
KOHTPOJILHOM padore.
KonTtpoipHas paboTa 3a Kypc

7 Knacca

8 kiacce

TemaTHuecKHi

OcHOBHOE coJep:kaHue

OCHOBHBIE BHIBI

JJieKTpOHHbIE (HU(ppoBHIE)

Conep:xanue

0JI0K, TeMa JesiTeJIbHOCTH YYaluxcsi  (00pa3oBaTe/ibHbIe pecypchl [BOCIHTATEILHOIO
(Ha ypoBHe Y4eOHBIX KOMIIOHEHTA
neiicTBUIl)
Paspes 6. TenuioBble ABaeHUA (28 4)
Ctpoenue (OCHOBHBIE ITOJIOKEHHS Habmonenune n 1)School - collection ®DopMupoBaHUE
BenlectBa(74)  |MonekysipHo- HHTEPIIpETalys ONbITOB, htto://school- LEHHOCTH HAY4YHOI'0
KHHETHYECKOH CBHETEIBCTBYIOIINX collection.edu.ru/ NMO3HAHUS
TEOPHUH CTPOCHHSA 00 aTOMHO-MOJICKYJIIPHOM JIMYHOCTH:
BEIICCTBA. CTPOCHUH BEIIECTBA: ONBITHI Brrpaxaromuii
Macca u pa3Mepsl aTOMOB  [C pac- 2) GusKon-nab: [M03HABATEJIbHBIC
TBOPEHHEM Pa3IHYHBIX https://physicon.ru/eor- UHTEPECHl B Pa3HBIX
1 MoJieKyJ1. ONBITHI, IO BEIIECTB B BOJIE. list/1-vse-eor MPEIMETHBIX
TBEp KJAfoIIe OCHOBHbIE |Pemenne 3agad mo obyactsax ¢ y4€Tom
[10JIOKEHUSI MOJIEKYJISIPHO- |OLICHUBAHUIO KOJIMYECTBA 3)POLU WHIWBUAYaJbHbBIX
KHHCTHYCCKOH TCOpHH. aTOMOB HJIH MOJIE https://resh.edu.ru/ HHTEPECOB,
Moenu TBEPIOTO, CIIOCOOHOCTEHH,
SKUAZIKOTO KyJl B €TUHUIE 00BEMa 4) VUU.PY: https://uchi.ru/ {moctmxenuii.
1 Ta3000pa3HOro BEIIIECTBA. OpueHTHPOBAHHEI
COCTOSTHUH AHalu3 TEKCTa APEBHUX 5)Pemry OI'D: 1 B JeITEILHOCTH Ha
BEILECTBA. aTOMUCTOB (HanpUMep, https://oge.sdamgia.ru/ CHCTEMY  HAay4HBIX
Kpucrammuaeckne ¢dparmenra MpeacTaBIeHUI 0
n amopdHsIe TBEPABIE Temna.[noamMbl JIykpenus «O 6) bubnuoTexa BUIEOYPOKOB: [3aKOHOMEPHOCTAX
HpHPOJIE BEIEH») ¢ https://interneturok.ru/ pa3BUTHSA 4YeJIOBEKa,
N3JI0’KeHHEM 000CHO PUPO/IBI u
BaHUI aTOMHOM TUITOTE3bI 00111eCTBA,
(cMBICTIOBOE YTEHUE). B3aMOCBA3SIX
Orenka yeoBeKa c
yOeAUTETEHOCTH ITHX PUPOAHOMN u
000CHOBaHUIA. COLIMAJIbHOW CPesIoi.
OObsicHeHnEe OPOYHOBCKOTO
IBIDKEHUS, SIBJICHUS
nddy3un
W pa3iINuiidi MeX 1y HUIMH Ha
OCHOBE II0JIOKEHUI
MOJIEKYJIISIP-
HO-KUHETHUYECKOM TEOpUU
CTPOEHUS BELECTBA.
TenjoBble Temmneparypa. Csi3b O0ocHOBaHHE TPABUI ®opMupoBaHue

npoueccsl (21 4)

TeMIIEpaTypbl CO
CKOPOCTBIO TEIIOBOTO
TBYDKEHHS YaCTHIL.
BHyTpeHHss SHEprusl.
CrocoObl N3MEHEHUS
BHYTPEHHEH HEPIUU:
Terionepenaya u
coBepIICHUE PaOOTHL. Bubl
TerIonepeaadn:
TEIJIONPOBOIHOCTb,
KOHBEKIIHSI, U3ITydeHHE.
KomndecTBO TEIIOTHI.

'V nenpHas TEII0EMKOCTD
BemecTna. TemnooOMeH u

M3MEPEHUS TeMIIepPaTyphI.
CpaBHEHHUE Pa3IMIHBIX
CII0CO0O0B M3MEPEHUS U IIIKAJT
TEMIIEPATYPHI.

HaOmroneHue n 00bsICHEHNE
OIIBITOB, IEMOHCTPHUPYIOIIHX
M3MCHCHHE BHYTPECHHEN
SHEpPIHU Tejla B Pe3yJbTaTe
TETUIoNepe1adn 1 paboTH
BHEIIHUX ci1. Habmonenue
1 00BSICHEHUE OIIBITOB,
00CyXXIeHUE MPAKTHIESCKUX
CUTYyaIui,
IeMOHCTPHPYIOLIIX

HEHHOCTH HAYYHOI 0
TMO3HAHUS
JIMIHOCTH:
Berpaxaromuii
[M03HABATEIIEHBIC
MHTEPECHl B Pa3HBIX
[TPEIMETHBIX
obmacTsx ¢ y4érom
WHAWBUIYAJTbHBIX
HHTEPECOB,
CIIOCOOHOCTEM,
TOCTHIKEHUI.
OpueHTHPOBaHHBI
i B IICATEIBHOCTH HA

CHCTEMY  Hay4HbIX
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[peICTaBICHUI 0
3aKOHOMEPHOCTSIX
pa3sBUTHA YEIOBEKa,
IPUPOIBI u
00111eCTBA,
B3aMMOCBSI3IX
JeJIOBEKA ¢
PUPOAHON u
COLIMAJILHOU CPEJIOi.
JKoJI0THUECKOE
BOCIIHUTAHHE
JIMYHOCTH:
ITonumaromuin
3HAYCHUC U
r7100aIbHBIN
XapakTep
SKOJIOTHYECKUX
mpobneM, ImyTed ux
pelIeHNs, 3HAYCHHE
SKOJIOTHYECKOI
KyJbTYpbl 4eJIOBEKa,
oO1ecTBa.

TEIUIOBOE paBHOBECHE.
'Y paBHEHHE TEIIIOBOTO
OaiaHca.

[1naBneHue u
OTBEpIEBAaHUE
KPUCTAITUYECKIX BEIIECTB.
'V nenbHas TEIJIOTA I1JIaBJIe-
Hust. [TapooOpa3oBanue

1 KOHICHCAIHUA.
Vcnapenne. Kunenue.

'V neapHas TeIaoTa
mapooOpazoBaHUs. 3aBUCH-
MOCTH TEMIIEPATYPhI
KHUIICHUSI OT aTMOC(EepHOTO
naBiaeHUs. BiaxxHoCTh
BO3IIyXa.

OHeprus TOILUINBA.

'V nenpHas Termiora
CropaHusl.

[TpuHIUIBL paOOTHI TETLIO
BoIX aBurareneit. KI1J[
TEIIJIOBOIO JIBUTATEI.
TennoBble ABUTATEIN U
3alllu- Ta OKpYyXKarolen
Cpebl.

3aKOH COXpaHEeHUsI U Ipe-
BpAaIllEHUS YHEPTUH B MeXa
HHYECKHX U TEIIOBBIX
rporeccax

pa3IMYHBIC BUBI TEIUIO-
repeaayun:
TEIUIOIPOBOIHOCTb,
KOHBEKIIHIO, U3ITyUeHHE.
ccnenoBanue siBICHUS
TeII000MeHa IpU
CMEILMBAHUM XOJIOJHON U
ropsiucii BOJBIL.
HaGmroeHre ycTaHOBIICHUS
TETJIOBOTO PaBHOBECUS
MEXKy ropsiueli U X0JI0IHOM
BOJIOM.

Omnpenenenne (M3MepeHUe)
KOJIMYECTBA TEIUIOTEI,
MIOJIy4EHHOI'0 BOJOU IIpH
TETI00OMEHE ¢ HarpeThIM
METATUYECKUM ITUITHHIPOM.
Omnpenencane (M3MEpEHUE)
VIIeTBHOM TETIIOEMKOCTH
BemiecTa. Penrenue 3aay,
CBSI3aHHBIX C BEIYHCIICHUEM
KOJIMYECTBA TETLJIO- Thl U
TEIII0EMKOCTH IIPU
TETI00OMEHE.

AHanu3 cuTyanuit
[IPAKTUYECKOIO
HCIIOJIb30BaHUS TETUIOBBIX
CBOICTB BEILECTB U
MaTepHuagoB, HAIPUMEp B
LIEJIIX YHEPTOCOCPEIKCHHUS:
TEIION30JISILIMS,
YHeprocOeperaroIue KPhIIH,
TEPMOAKKYMYJIATOPHI U T. 1.
HabnroneHue sBneHuid
HMCTIAPEHUS Y KOHICHCAIUH.
MccnenoBanue npoiecca
MCTIAPCHUS Pa3IIIHBIX
kunkocted. OObsICHEHHE
SIBIICHUI UCTTAPCHUS U
KOHJICHCALIUM HAa OCHOBE
ATOMHO-MOJIEKYIISIPHOTO
YUEHUSL.

HaOmroneHune n 00bsICHEHNE

Ipouecca KUICHus, B TOM




YKCIIC 3aBUCUMOCTH
TEeMIIePaTypbl KHIICHHUS OT
TaBJICHUSL.

Omnpenenenue (M3MepeHUe)
OTHOCHUTEIILHOW BIIAYKHOCTH
Bo3/1yxa. Habmronenne
porecca MmiaBICHUs
KPHCTAJUTHUECKOTO
BEIICCTBA, HATIPUMED JIbJA.
CpaBHEHHE MPOLIECCOB
[UTABJICHUS KPUCTAJUTMICCKHUX
TN ¥ pa3MArdCHUs TIPU
HATPCBAaHUU aMOP(HBIX TEII.
Omnpenenenne (M3MepeHUE)
YIICIBHOM TETUIOTHI
[UIABJICHHS JIb/IA.
OOBsCHCHUE SIBIICHUIA
I1IJIaBJICHUS U
KpHCTaJUIM3alMU Ha OCHOBE

ATOMHO-MOJIEKYJIIPHOT O
yuenus. Pemrenue 3amad,
CBSI3aHHBIX C BEIYUCIICHHEM
KOJIMYECTBA TEIUIO- ThI B
[poleccax Terionepesadu
[1pY TUIABJICHUU U
KPUCTaJUTH3AIIH, HCTIApCHIH
1 KOHJICHCAITHH.

AHaIu3 CUTyaluil
[IPAKTUIECKOTO IPUMEHEHUS
SIBIICHUH TUTaBICHUS U
KpUCTaJUTU3aIMH, HallpuMep,
MOJY4EeHHE CBEPX- YHUCTHIX
MaTepHaiOB, COJIeBas rpeika
o 1p.

AHanu3 paboThl U
00BbsICHEHHE MTPHUHIIMIIA
JIECTBUS TEIIJIOBOT'O
IBUTATEIS.

BrrurciieHue KomaecTBa
TETUTOTHI, BRIACIIIOMICTOCS
[P CTOPAHUH PA3TUIHBIX
BU10B ToTUIMBa, 1 KIT/]
TBUTATEIIS.

OOcCy)IeHHE YKOIOTHUECKUX
MOCJIEICTBUI UCIIOJIb30BAHUS
BUTaTENeil BHYyTPEHHETO
CrOpaHusi, TEMIOBBIX U
ruaposnexTpoctanmii (MC
— DKOJIOTHS, XUMHS)

Paznen 7. DnexkTpniyeckne 1 MATHUTHBI

e siByieHus (37 1)

JuiekTpuyeckue |[Dnektpuzanus Ten. /Iea  |Habmromenue u mposenenue |1)School — collection ®opMupoOBaHUe

3apsiabl. pOJIa DIEKTPUIECKUX OIBITOB MO DMEKTPU3AUY |htn://school- HEHHOCTH HAYYHOT'0

3apsikeHHbIE 3apAIos. TE NPH COMPUKOCHOBEHHHI I | 1o o0 o4/ TO3HAHUS

TeJa B3anmoseiicTBre 3apsHKeH- [MHIYKIUEH. JIMYHOCTH:

W UX B3auMozjeii- [Hbix Teln. 3akoH Kynona.  |HabGnronenue u oObsicHeHHE 2) PU3MKOH-NA6: Bripaxaromuit

cTBue (74) DJIEKTPUUECKOE TOJIE. B3aUMOJICHCTBUS ’ [M03HAaBaTEIbHBIE
[IpUHLAT CYTepriosHIMHE |0 AHOMMEHHO H pasHonMéEHHo |1LtRS://physicon.ru/eor- MHTEPECH B Pa3HBIX
PIIEKTPUUYECKHX TOJIEH. 3apsOKEHHBIX TE. list/1-vse-eor MIPEAMETHBIX
Hocwurenu anextpudeckux |OOBsICHEHHE TPUHIIMIIA obsactsax ¢ yd€Tom
3apsI0B. DIEMEHTAPHBIA  |[TEHCTBUS DIEKTPOCKOTIA. 3)PaLU WHIVBUTYyaTbHBIX
DIIEKTPUIECKUN 3apsi. OOBsACHEHHE SBJICHHUN https://resh.edu.ru/ HNHTEPECOB,
CrtpoeHue aToMma. DJICKTPHU3AIH TTPH CIOCOOHOCTEH,
[IpOBOJHUKH U CONPHKOCHOBEHHH Tell 1 4) VUWU.PY: https://uchi.ru/ {nocTmxenuii.
IMIICKTPUKH. 3aKOH MHITyKIUEH C OpueHTHPOBaHHEI
cCOXpaHeHHs ucnons3oBanueM 3Hanuii o |5) Perry OI'D: 11 B IESATENBHOCTH HA
>JIEKTPHYECKOTO 3apsia  |[HocuTesx anektpuueckux  [Nttps://oge.sdamgia.ru/ CHCTEMY  Hay4YHBIX
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3aps10B B BEILLIECTBE.
Pacrio3naBanue u
00bsICHEHUE SIBIICHUI
DJIEKTPHU3ALNH B I10-
BCEIHEBHOM KU3HH.
HaOmroieHre u 00bSICHEHNE
OTIBITOB, WILTIOCTPUPYIOIINX
3aKOH COXpaHEHUS
SIIEKTPIYECKOTO 3apsiia.
HaGuroieHue onbITOB 110
MOJICITUPOBAHHIO CHIIOBBIX
ITUHUN 3JICKTPUIECKOTO
101,

lccnenoBanne qeNCTBUSA
SJIEKTPUYECKOTO TOJIS Ha
[IPOBOJTHUKH U
TUAJTICKTPUKI

6) bubnmoreka BUACOYPOKOB:
https://interneturok.ru/

MpeacTaBIeHU 0
3aKOHOMEPHOCTSIX
Pa3BUTHS YeJIOBEKa,
IPUPOIBI u
00111eCTBA,
B3aMMOCBSI3IX
JeJIOBEKA ¢
PUPOAHON u
COLIMAJIbHON CPENIOi.
JKoJI0THUECKOE
BOCIIUTaHHE
JIHYHOCTH:
ITonumaromuii
3HAYCHUC U
r7100aIbHBIN
XapakTep
SKOJIOTHYECKUX
mpobneM, myTed ux
pelIeHNs, 3HAaYCHHE
SKOJIOTHYECKOI
KyJbTYpbl 4eJIOBEKa,
oO1ecTBa.



https://interneturok.ru/

IlocTosIHHBIH
DJIeKTPUYECKU I
Tok (20 1)

DNEeKTpUUECKUH TOK. Y cIo-
B CYIIIECTBOBAHUS
DJIEKTPUYCCKOTO TOKA.
CTOYHUKHN TTOCTOSTHHOTO
ToKa. [lelicTBUsS
DIIEKTPHYECKOTO TOKA
(TeroBoe, XUMHYIECKOE,
MarHUTHOE).
JJIEKTPUUECKUI TOK B
PKHJIKOCTSIX U T'a3ax.
DnekTpuieckas mems. Crna
TOKa. DJIEKTpUUYECKOE
HanpsikeHue. ConpoTusIe-
HUC MPOBOIHUKA.

Y ebHOE CONIPOTUBIICHHE
BerecTsa. 3akoH OMa [t
y9acTKa IIeTTH.
[TocnemoBaTenpHOE

U TTapaJuieIbHOe
COCTMHEHUE TIPOBOTHHUKOB.
PaboTa 1 MOIITHOCTH
JIEKTPHUYCCKOTO TOKA.
3akon [xoyns—Jlenna.
DIIEKTPONPOBOJ Ka U
[OTpeOuTEnU
JIEKTPUYECKOM SHEPIUU B
OBITY.

KopoTkoe 3aMbIKaHUE

HaOmonenue pasimaHbIX
BUJIOB JCHCTBHUSA
DJIEKTPUUYECKOrO TOKA U
oOHapy>KeHHEe ITUX BHIOB
NEHCTBUS B IOBCEJHEBHOM
KH3HU.

COopka ¥ UCTIBITaHNE
SJIEKTPUYECKON Lienu
[TOCTOSTHHOTO TOKA.
l3mepeHune cuitbl ToKa
aMIIEPMETPOM.

3MepeHne 2JIeKTpUIeCcKoro
HaIpsDKEHUS] BOJIbTMETPOM.
[IpoBenenue n 0ObsICHEHNE
OIIBITOB, IEMOHCTPUPYIOLTHX
3aBHCHMOCTD
PIIEKTPUUYECKOTrO
CONPOTHUBIICHUS TIPOBOJHUKA
OT €r0 JUIMHBI, TUTOLIa I}
[OTIEPEYHOTO CEUCHHS U
MaTepuana.

ccnenoBanue 3aBUCUMOCTH
CHJIBI TOKA, TIPOTEKAIOIIETO
yepes3 pe3ucTop, OT
COIPOTHUBIICHUS PE3UCTOPA U
HaNpsDKCHNS

Ha pEe3HCTOpeE.

[IpoBepka npasuna
CJIOKECHMSI HAIIPSDKEHUM TIpU
[10CJIeI0BATEIHEHOM
COEIMHEHHH JIBYX
[PE3UCTOPOB.

[TpoBepka npaBwiIa ISt CHIIBI
TOKa IPH NapauIeIbHOM
COE/IMHEHUH PE3UCTOPOB.
AHaIu3 CUTyaluul
MOCJIEJOBATEIEHOTO U
HapasieTbHOr0 COeTNHEHUS
IMMPOBOIHMUKOB B TOMAIITHUX
PIEKTPUUYECKHUX CETAX.
Pewenue 3anay ¢
HCIIOJIB30BAaHHEM 3aKOHA
Owma u ¢popmyn pacuéra
JIEKTPUYECKOTO
COTIPOTHUBIICHHUS TIPH
[10CIIeI0BATEIb- HOM U
MapajuleIbHOM COETMHEHHN
poBOIHUKOB. OmpeencHue
paboTHI SJIEKTPUIECKOTO
TOKa, IPOTEKAIOIIEero Yepe3
pe3ucTop.

Omnpenenenne MOIHOCTH
PIIEKTPHYECKOTO TOKA,
BBIJIEIISIEMON Ha pe3UCTOpe.
VccnenoBaHue 3aBUCHMOCTH
CHJIBI TOKA Yepes3 JIaMIIOUKy
OT HANpPSDKEHMS Ha HEl.
Omnpenenenune KITJ
HarpeBaTels.

HccnenoBanue
peoOpa30BaHMs SHEPTUH

®opMHUpPOBaHHE
LHEHHOCTH HAY4YHOI'0
TMO3HAHUSI
JINYHOCTH:
Bripaxxaromuit
[M03HABATEIIHHBIC
WHTEPECHl B Pa3HBIX
TP IMETHBIX
obyacTsax ¢ y4€Tom
WHIUBUAYATBHBIX
WHTEPECOB,
CIIOCOOHOCTEH,
TTOCTHIKCHUH.
OpUEHTUPOBAHHBI
1 B I€ATEILHOCTHA Ha
CHUCTEMy  HayYHBIX
[peCTaBICHUN 0
3aKOHOMEPHOCTSIX
pa3BUTHS YEIIOBEKA,
MIPUPOBI 3
001IIeCTBa,
B3aUMOCBA3AX
JeI0BEKa c
[IPUPOIHOM
COLIMAIbHOU cpeoil.
JKoJ0ruvYecKoe
BOCIIUTAHHUE
JINYHOCTH:
TTornumarominit
3HAYCHUC U
r100aIbHBIN
XapaxTep
9KOJIOTHYECKHX
mpobieM, myTei
HX pELICHUS,
3HaYCHUE
JKOJIOTUYECKON
KYJIbTYPBI
YeIloBeKa,
oO1ecTsa.




pu oaAbEME rpy3a
2JIEKTPOABHUTATEIICM.
OOBsiICHEHHE YCTPOUCTBA U
[IPUHLIMUIA JEHCTBUS
TOMaITHUX
HIIEKTPOHATPEBATEBLHBIX
puOOpOB.

OObsicCHEHHE TPUYHH
KOPOTKOT'O 3aMBIKAHUS U
MIPUHIUIA JSUCTBHS TUTABKHUX
[peIOXpaHUTEIICH.

Pewenue 3anay ¢
HCTIOJIb30BaHUEM 3aKOHA
[xoyns—IJlenna.
HaoOmroneHue
BO3HUKHOBCHHS
SJIEKTPHUYCCKOTO TOKA B KK/
KOCTH

MarHurHble
sigsieHust (6 u)

[locTOSIHHBIE MarHUTHI.
BzauMoieiicTBUE MOCTOSIH-
HBIX MarHUTOB. MarHUTHOE
rosie. MarHuTHOE T0JIe
3eMJTH 1 ero 3HAUYCHHE IS
PKU3HU

Ha 3emie. OnbIT Dpcreaa.
MarsnuTHoe 1noJe
PIEKTPUYECKOTO TOKA.
[Ipumenenue
2JIEKTPOMAarHuTOB B
Texauke. JlelictBue
MarHATHOTO TI0JIA Ha
[IPOBOJHHUK C TOKOM.
DNEKTPOABUTATEID
[TOCTOSTHHOTO TOKA.
lcnons3oBaHue
PJIEKTPOABUTATENIEH B
TEXHUYECKUX YCTPOICTBAaX
1 Ha TPaHCIIOPTE

lccnenoBanue MarHUTHOTO
B3aMMOJICHCTBUS
[TOCTOSIHHBIX MarHUTOB.
M3y4yeHre MarHuTHOTO MOJIs
[MOCTOSIHHBIX MarHUTOB MpHU
X 00bETUHCHUH H
pa3lelIcHUH.

[IpoBeneHue ONBITOB 110
BHU3YaJIN3aIUH [TOJIS
[TOCTOSTHHBIX MarHUTOB.
I13yueHue aBiIeHUs
HaMarHUYMBAaHUS BEIECTBA.
lccaenoBanue nelCTBUS
PJIEKTPUYECKOTO TOKA Ha
MarHUTHYIO CTPEJIKY.
[IpoBeneHue OnbITOB,
IEMOHCTPUPYIOIIUX
3aBUCUMOCTD CHUJIbI
B3aMMOJEICTBYS KaTyLIKU C
TOKOM M MarHuTa OT CHJIBI U
Ha- IIPaBJICHUS TOKA B
KaTylIlKe.

AHaIu3 cUTyalui
[PaKTUUYECKOI'O IPUMEHEHHS
2JIEKTPOMAarHUTOB (B
OBITOBBIX TEXHUYECKUX
yCTpoiicTBaXx,
HPOMBIIUIEHHOCTH,
METUITTHE ).

3yuenue nencTBUs
MarHUTHOTO TI0JI Ha
[TPOBOJIHUK C TOKOM.
3yuenue nedcTBUs

®opmupoBaHHe
HEHHOCTH HAYYHOTI'0
TMO3HAHUS
JINYHOCTH:
Bripaxxaromuit
[MO3HABATEIHHBIC
MHTEPECHl B Pa3HBIX
TP IMETHBIX
obmacTsax ¢ yd4érom
WHIUBUAYATBHBIX
WHTEPECOB,
CITIOCOOHOCTEH,
TIOCTHKEHUI.
OpHUEeHTHPOBAHHBI
W B JIeSITEILHOCTH Ha
CHUCTEMY  HayYHBIX
[peCTaBICHUN 0
3aKOHOMEPHOCTSIX
Pa3BUTHS YEIIOBEKa,
[IPUPOIBI u
00111eCTBA,
B3aMMOCBSI3SIX
ueIoBeKa c
[IPUPOTHOM
COLMaIbHOU cpeoil.
IKoJjIoruYecKoe
BOCIIUTAHHUE
JINYHOCTH:
TTonnmarommii
3HaYEHUE U
IJI00aTbHBIH
XapaxkTep
9KOJIOTHYECKHUX

IIEKTPOJBUrATEIS. npoOiiem, myTen
N3mepenue KITJT UX peIIeHMUS,
JIEKTPOJBUIATENBHOM 3HaUCHHE
ycTaHOBKH. PacriozHaBaHue U 9KOJIOTUYECKON
aHaIN3 PA3TMIHBIX KyJbTYPEI
[IPUMEHEHUH YeI0BeKa,
JIEKTPOJBHUIATENCH oO1iecTBa.
(Tpancnopt, OBITOBBIE
yCTpOHCTBA U JIp.)

daexTpomMarHut-|Oneitsl Papanes. SIBnerne |[ONBITHI O HCCIET0BAHHUIO ®opMupoBaHHe

HAasl WHIYKIAS
(4 4)

PJIEKTPOMAarHUTHOM
uHayKun. [IpaBuino

ABJICHUA BHCKTpOMaFHHTHOﬁ
MHAYKIOWU: UCCIICAOBAHNC

LEHHOCTH HAYYHOI' 0
MO3HAHUS
JIMYHOCTH:
Berpaxaromuii
[103HABATENIbHbIC




WHTEPECHl B Pa3HBIX
[IPCIMETHBIX
obyacTsax ¢ y4€Tom
WHIWBHATYaTbHBIX
MHTEPECOB,
CITOCOOHOCTE,
TOCTHIKEHHUI.
OpueHTHPOBaHHBI
1 B I€ATEILHOCTHA Ha
CHUCTEMY  HayYHBIX
[peICTaBICHUN 0

3aKOHOMEPHOCTSAX
Pa3BUTHS YEJIOBEKa,
[IPUPOJIBI U
00111eCTBA,
B3aNMOCBSI35IX
JeTIOBEKA c
PUPOAHOI u

COLIMAJIbHOU CPeNIoi.

JleHma. H3MEHEHHH 3HAYCHHS U
DIIEKTPOreHEPaTOoP. HaIpaBJICHUS
CriocoObI OTyYCHHUS WHYKIIMOHHOTO TOKa

PIIEKTPUYECKOU SHEPTUU.
ONEeKTPOCTaHLIUU Ha
BO300HOBIISIEMBIX
MCTOYHHUKAX YHEPTHU

PesepBHOe Bpems (3 u)
[MoxroToBka K TOAOBOM KOHTPOJIBHOM padoTe.
KonTtponpHas padora 3a Kype 7 Kiacca




9 kaace

TemaTtudeckunii (OcHOBHOe cofep:kaHue (OCHOBHBbIE BU/bI AuekTponnble (mupponbie) CoaepraHue
0J10K, TeMa NesiTeJILHOCTH yYyaluuxcsi (00pa3oBaTesibHbIe pecypChl [BOCHUTATENLHOTO
(Ha ypOBHe Y4eOHBIX KOMIOHEHTAa
e cTBUIN)
Pa3znen 8. Mexanuveckue sipjienust (40 )
Mexanndeckoe [MexaHndeckoe BIKEHUE. |AHATN3 1 00CyKIeHNE 1) School — collection dopmupoBaHue
IBUKEHHE MatepuanbHas TOUKA. [PA3THMIHBIX TPUMEPOB http://school- LHEHHOCTH HAYYHOI'0

U CIIOCOOBI ero
onucanus (10

1)

Cuctema otcuéra. OTHOCH
TEILHOCTh MEXaHUYECKOTO
TIBHKEHHS.

PaBHOMEpHOE IMPSMOIUHEN
HOE JABHKCHHUE.
HepaBHomepHOE
[IPsIMOJIMHEHOE

NIBIDKEHUE

CpenHsis 1 MTHOBEHHAs
CKOpPOCTB Tela MpH
HEPaBHOMEPHOM

JIBIDKCHHH.

'Yckopenue. PaBHOyCKOpeH
HOE IPSIMOJIMHEWMHOE IBUIKE
Hie. CBoOOIHOE HTa/IeHHE.
OnbITh [anuies.
PaBHOMEpHOE JIBUKCHUE
o okpy:kHocTH. Ilepnon

1 4acTOTa OOpaIeHHUS.
JIuneitHas u yrioBas CKOpo
CTH.
LlenTpOoCcTpeMHUTENBHOE
YCKOpEHUe

MEXaHHYECKOTO
IBHKEHUS.

OOCy)ICHUE TPAHUI]
MPUMEHUMOCTH MOJIEITH
«MaTepuanbHas

TOYKA.

Onucanre MEXaHHIECKOTO
IBIDKCHUSI PA3THYHBIMA
criocobaMu

(ypaBHEHmUeE, TabmHIIa,
rpaduk).

AHAIIN3 JKU3HEHHBIX
CUTyalnii, B KOTOPBIX
MIPOSIBISICTCS
OTHOCUTEJILHOCTD
MEXaHHYECKOTO JIBHKCHHS.
HaoOmronenue
MEXaHHYECKOrO JBMIKCHUS
Tella OTHOCHTEIILHO
[pa3HBIX TEJ OTCUETA.
CpaBHeHue yTed 1
TPaeKTOPUI JBIDKCHHS
OJIHOT'O M TOT'O Ke

TeJla OTHOCUTEIBHO Pa3HBIX
TEJ OTCUETA.

AnHanu3 Tekcra ["anunes 00

OTHOCUTCJIIbHOCTU IBHXKCHUS,

BBITIOJTHEHHE 3aJIaHUI 110

TEKCTY (CMBICIIOBOE UTCHHUE).

Onpenenenue cpeaHen
CKOPOCTH CKOJIBKECHUS
OpycKka WIH IBU

PKCHIS IapUKa 110
HAKJIOHHOM IIJIOCKOCTH.
AHaIN3 1 00CYXKICHHUE
CrI0CO00B MPUOIHKEHHOTO

OTIpeIeIICHHS

collection.edu.ru/

2) ®n3nKOH-nab:
https://physicon.ru/eor-

list/1-vse-eor

3)PaLU
https://resh.edu.ru/

4) YUU.PY: https://uchi.ru/

5) Perry OI'D:
https://oge.sdamgia.ru/

6) bubnroTeka BHICOYPOKOB:
https://interneturok.ru/

MO3HAHMSA
JIMYHOCTH:
Bripaxxaromuit
MO3HaBaTEIIbHBIE
UHTEPECHl B Pa3HBIX
MpeIMETHBIX
obslacTsax ¢ yu€rom
VHIMBHyaJIbHBIX
MHTEPECOB,
CIIOCOOHOCTE,
TOCTHIKEHUI.
OpHUEHTUPOBAHHbBIN
B JIEATEIHHOCTH Ha
CHCTEeMY HayIHBIX
[IPEICTaBICHUN O
3aKOHOMEPHOCTAX
pa3BUTHS YeJIOBEKa,
[IPUPOJIBI U
00111eCTBa,
B3aMMOCBSI3SX
JeJIOBEeKa C
[IPUPOAHOHN U
COLIMAJIBHOM cpenoil.



http://school-collection.edu.ru/
http://school-collection.edu.ru/
https://physicon.ru/eor-list/1-vse-eor
https://physicon.ru/eor-list/1-vse-eor
https://resh.edu.ru/
https://uchi.ru/
https://oge.sdamgia.ru/
https://interneturok.ru/

MTHOBEHHOM CKOPOCTH.
OnpeneneHue CKOPOCTH
[PaBHOMEPHOTO JTBI)KEHUS
(mmapuka

B )KAIKOCTH, MOJICIN
DIIEKTPUIECKOTO aBTOMOOMIIS
W T. 11.).

OmnpeneneHue MyTH,
MPOWAEHHOTO 32 JaHHBII
POMEXKYTOK

BpPEMEHH, M CKOPOCTH TeJla
10 TpauKy 3aBUCUMOCTH
My TH

[PAaBHOMEPHOT'O IBHXKECHUS OT
BpPEMEHHU.

O0cyXIeHrne BO3MOKHBIX
[IPUHLIMIIOB ACUCTBUS
MprOOPOB,

N3MEPSIOLINX CKOPOCTh
(criuomMeTpoB). Beruncnenue,
[IyTH U CKOPOCTH IIPU
[PaBHOYCKOPEHHOM
HpﬂMOJ’IHHCﬁHOM JBUXXCHHUU
Tena.

OrnpeneneHue NpouaeHHOro
MTyTH U YCKOPEHUS JBIKCHUS
Tena 1o TpaduKy
3aBHCUMOCTH CKOPOCTH
[PaBHOYCKOPEHHOTO
HpﬂMOHHHCﬁHOFO JBHXKCHUA
Tena OT BPEMEHHU.
OnpeneneHne YCKOpEHUs
Tena pu paBHOYCKOPEHHOM
IBMKEHMU 110 HAKITOHHOM
[LUTOCKOCTH.

3mepeHue nepuoja u
4acTOTHI OOpAICHHS Tea Mo
OKpPY>KHOCTH.

OmnpezneneHne CKOPOCTH
[PAaBHOMEPHOTO JBHIKECHHSI
Tena M0 OKPYXHOCTH.
Pemenue 3agad Ha
oTpesieneHue
KIHHEMAaTHICCKUX XapaKTepH-
CTHK MEXaHUYECKOTO
TBIDKEHUS Pa3ITMIHBIX
BUIOB.

PacniozHaBanue 1
NpUOIKEHHOE ONTMCAaHUE
Pa3JIMYHbIX BUIOB
MCXAaHHUYCCKOI'O IBMXKCHUS B
MPUPOZE U TEXHHUKE (Ha
prMepax cBOOOIHO
MaIAI0IINX T, ABIDKCHHS
PKUBOTHBIX, HEOSCHBIX TEJ,
TPAHCIIOPTHBIX CPENCTB U

1p.)

B3aumoneiicTen
e Ten (20 v)

[lepBrlii 3akoH HeloToHa.
Bropoii 3akon HeloToHa.
Tperuii 3akoH HploToHa.
[IpuHIMI CynepHO3ULUH
CHLL

Cuna ynpyroctu. 3aKoH

HaOnronenue u o0cyx)aeHne
OIILITOB C JBIKEHHEM Tella
[IPY YMEHBIIICHUH BIHSHUS
IpYTHX Tel,
MPETSATCTBYFOIIIX
NBYDKEHHIO. AHAIN3

TexcTa [anmnes ¢
OITMCAHUEM MBICIIEHHOIO

DKCIIEPUMEHTA,

®opmupoBaHHne
IEHHOCTH HAYYHOT 0
TMO3HAHUSA
JIMYHOCTH:

Bripaxaromuit
[M03HABATEIILHBIC
WHTEPECHl B Pa3HBIX
[IPEIMETHBIX
005acTsIX ¢ y4€ToM




000CHOBBIBAIOIIETO 3aKOH
WHEPIUH; BBITIOJIHCHUEC
3aJlaHui 0 TEKCTY
(CMBICTIOBOE UTEHHE).
OOcyXIeHIe BO3MOKHOCTH
BEITTOJTHEHHS 3aKOHA
WHEPINH B Pa3IMIHBIX
CUCTEMAaX OTCUETA.
Habnronenue u o0cyxaeHue
MEXaHUYCCKUX SBJICHUM,
[IPOUCXOSIINX B CUCTEME
oTcuéra «Tenexka» npu eé
PAaBHOMEPHOM U YCKOPEHHOM
TBI>KEHUH OTHOCUTEIILHO
kabuHeTa Qu3nKy.
JleficTBUS ¢ BEKTOpaMHU CHIL:
BBITIOJTHEHHE 3aJaHUN 11O
CII0’KEHUIO W BRITUTaHHUIO
BekTOopoB. Habmonenue
I/I/I/IJ'II/I IMPOBEACHUEC OIIBITOB,
IEMOHCTPHUPYIOIINX
3aBUCUMOCTD YCKOPEHUS
Tena OT MPUII0KEHHOU K
HEMY CHJIBI K MacCHI TeJa.

WH/IMBUIYaTbHBIX
HHTEPECOB,
CII0OCOOHOCTEH,
TOCTHIKEHUI.
OpureHTHpPOBaHHBI
1 B IEeSITEILHOCTH Ha
CHCTEMy  Hay9HBIX
[IpeCTaBICHUM 0
3aKOHOMEPHOCTSX
Pa3BUTHS YEJIOBEKA,
[TPUPOIBI u
001IIeCTBA,
B3aUMOCBSI3IX
ueI0BEKA C
[IPUPOIHOI u
COLIMAJIBHOM cpenoil.
JK0JI0rHYecKoe
BOCIIMTAHHE
JTMYHOCTH:
TToHumarominit
3HAYCHUC U
rino0anLHbII
XapakTep
JKOJIOTHYECKHX
npobiiem, myTen
UX PELIEHHS,
3HaYECHHE
3KOJIOTHYECKOI
KYJBTYpHI
YeJIOBEKA,

oO1ecTna.




['yka. Cuna TpeHus: cuina
TPEHUS CKOJIbKEHMUSI, CUJIa
TpEeHUs TIOKOs, IPyTue
BU/IBI TPEHMS.

Cuita TSDKECTH U 3aKOH
BCEMHUPHOTO TATOTCHUSL.

Y ckopeHre cBOOOTHOTO
majeHus. J[BrukeHne
ruraHeT BOKpyT CorHIa.
[lepBas kocMHuUeCKas
ckopocTh. HeBecomocTs u
neperpysku. PaBHosecue
MaTepUaIbHON TOUKH.
AOCOJTIOTHO TBEPOE TEJIO.
PaBHOBecue TBEpAOrO TENIA
C 3aKpEIUIEHHOM OChIO
BpalieHus. MOMEHT CUIIBI.
LleHTp TsKECTH

AHanu3 1 00bICHEHHE
SIBJIEHHI C UCIIOJIE30BAHUEM
BTOpOTO 3ak0Ha HhroTOHA.
Permrenue 3amad ¢
HCIIO0JIb30BAHUEM BTOPOTO
3akoHa HproTOHA 1 mpaBuiia
CIIOKEHMSI CHIL.
Ornpenenenue )XECTKOCTH
MPY>KUHBL.

AHanmu3 CUTyalui, B
KOTOPBIX HaOIFOTAIOTCS
ynpyrue negopMarim, 1 ux
00BSICHEHHE C
HCIIOJIb30BaHNEM 3aKOHA
['yka.

Perienue 3amay ¢
HMCIOJIF30BaHNEM 3aKOHA
['yka.

M ccnenoBanne 3aBUCUMOCTH
CHITBI TPCHUS CKOJIBKCHUS
OT CHJTBI HOPMAJIEHOTO
naBnenus. O6cyxaeHne
PE3yNbTAaTOB UCCIIEIOBAHUS.
OrnpeneneHue

KO3 PHIIMEHTA TPEHHS
CKOJIbKeHUs. 1I3mepenue
CHUITBI TPEHUS TTOKOSI.
Permrenue 3aga4 ¢
WCIIOJIE30BaHUEM (POPMYIIBI
IUTSL CHUTBI TPEHUS
CKOJIBKEHMS.

AHaJIN3 IBMKEHUS TENT
TOJILKO IOJI IEUCTBUEM CHUJIIBI
TSHKECTH — CBOOOHOIO
[aieHus.

OOBsSICHEHHE HE3aBUCUMOCTH




YCKOPCHHSI CBOOOTHOTO
[1aJICHUS OT MACCHI TeJla.
OLIEHKA BETUYHHEI CHIIBI
TATOTEHUs, NEHCTBYIOIEH
MEXITy IBYMsI TeJIaMH (IS
[pa3HBIX Macc).

AHaJTN3 IBMKEHNS HEOECHBIX
TEJI IO AEHCTBUEM CHJIIBI
TATOTEHU (C
HCIIOIb30BaAHHEM
TOITOJTHUTEIBHBIX
HCTOYHHUKOB HH(POPMAIIHH).
Perienue 3amad ¢
HCIIOIb30BaHMEM 3aKOHA
BCEMHUPHOTO TATOTCHUS U
hopMyJIBI TS pacuéTa CHIIBI
TSOKECTH.

AHaJIA3 OPUTHHAIIEHOTO
TEKCTA, OIMMCHIBAIOIIETO
MPOSIBIICHUS 3aKOHA
BCEMUPHOTO TATOTCHIS,
BBINOJIHEHUE 3aJaHUI 110
TEKCTY (CMBICTIOBOE YTECHUE).
HaGmonenue u o0cyxaeHne
OIILITOB 110 U3MEHEHUIO Beca
TeNa IpU YCKOPSHHOM
JIBIOKEHHH.

AHaIMU3 yCIOBHUH
BO3HHKHOBEHUS
HEBECOMOCTH H TIepe-
TPY3KU.

Perenue 3amag Ha
OTIpeieIIeHHe Beca Tea B
[Pa3IMIHBIX YCIOBUAX.
AHanu3 CUJI, AEUCTBYIOLIUX
Ha TeJ0, MOKOosIIeecs Ha
orope. OmpeencHue IeHTpa
TSHKECTH PA3INIHBIX TeJ

3aKkoHbI coXpa-
HeHust (10 u)

MMiyinbsc Tena. M3meHenue
“MITyJIbca. IMIyJIbC CHUIIBL.
3aKOH COXpaHEeHUs
nMITyJibca. PeakTuBHOE
nBrkeHne. MexaHnuueckast
paboTa U MOIIHOCTE.
PaboTa cnn TshKecTH,
ynpyroctu, Tperust. CBsi3b
SHEPrUH U padOTHI.
[loTeHuanbHas YHEpPrus
Tena, MOAHATOTO Hal
[IOBEPXHOCTBHIO 3EMJIH.
IToTeHunanbHast SHEPTUs
CXKATON IIPYKUHBI.
Kunernueckas sHeprusi.
Teopema 0 KHHETHYECKOH
SHEPruu. 3aKOH
COXPaHEHHS MEXaHUYECKOU
YHEpPrUu

HaGumonenue u o0cyxaeHue
OITBITOB, IEMOHCTPUPYIOIIHNX
rnepenady UMITyJibca Ipu
B3alMOJICHCTBUU TeJl, 3aKOH
COXpaHEHH UMITYJIbCA IIPU
A0COITFOTHO YIIPYTOM H
HEYIIPYTOM B3aMMOACHCTBUH
TeIL.

AHanu3 cCUTyaluui B
OKpYXaroulei >Ku3Hu ¢
HCIIOJIE30BaHUEM 3aKOHA
COXpaHCHUA UMITYyJIbCaA.
Pacnio3naBaHue siBNEHUS
PCAKTUBHOT'O JIBUKCHUA B
npupozae u texauke (MC —
Omostorns).

[IpuMeHeHHE 3aKOHA
COXpaHCHUA UMITYyJIbCa IJIsA
pacuéra pe3yJIbTaToB
B3anMOJIeHiCTBHSA TeT (Ha
[pUMeEpax HEYIIPYroro
B3aUMOJEHCTBUSA, YIIPYIOro
LICHTPAJIbHOI'O
B3aUMOJICHCTBHS IBYX
0/JIMHAKOBBIX TEJI, OJTHO U3

®opMUpPOBaHUE
HEHHOCTH HAYYHOI0
MO3HAHUS
JINYHOCTH:
Breipaxaromuit
[T03HABATEJIHbHBIC
MHTEPEChl B Pa3HbIX
[IpEeIMETHBIX
00JacTsax ¢ y4érom
VHIUBUAYATIbHBIX
HHTEPECOB,
CITOCOOHOCTEH,
IOCTHUKEHUH.
OpureHTHPOBaHHBI
1 B ICATCILHOCTH HA
CUCTEMY HaYy4YHBIX
[IpeICTaBICHUIA 0
3aKOHOMEPHOCTSIX
Pa3BUTHS 4YeJIOBEKa,
[IPUPOABI u
001IIeCTBa,
B3aMOCBSI3SX
JeIIoBeKa ¢
[IPUPOIHOM u
COIIMaIbHOM Cpeloi.
IKOJIOTHYECKOE
BOCIIMTAHUE

JIMIHOCTH




ITorumaromuin
3HaYEHUE U
ria00aJIbHbII
XapakTep
9KOJOTHYECKHX
mpobiem, myTeit
UX peleHHs,
3HaYEHHE
JKOJIOTHTYECKOM
KyJIbTYPBI
YeoBeKa,
o01iecTBa.




KOTOPBIX HETIOJBMKHO).
Permrenne 3amad ¢
HMCIOJIE30BaHHUEM 3aKOHA
COXpaHEeHHS UMITYJIbCA.
OmnpeneneHne pabOTHI CIITBI
YOPYTOCTH IIPU OABbEME
rpy3a Cc UCIIOIb30BaHIEM
HETOIBMIKHOIO U
[MOIBMKHOTO OJIOKOB.
l3MepeHre MOLITHOCTH.
M3mepeHue NoTeHIuanbHON
SHEPTUH YIIPYTO
neopmMupoBaHHOI
[PY>KUHBIL.

3MepeHue KUHETUYECKOU
YHEPTUM TeJa Mo AJINHE
TOPMO3HOTO ITyTH.
DKCIIepUMEHTAIIBHOE
CpaBHEHHE W3MCHCHUS
[MOTEHIIMAJILHON U
KUHETUYECKOUM SHEPTHil Tena
[IPY IBHKCHUU TI0
HaKJIOHHOM IIJIOCKOCTH.
OKCIIepUMEHTAIIbHAS
[MpOBEpKa 3aKOHA
COXpaHEHU MEXaHUYECKOU
SHEpPIUU IPU CBOOOTHOM
[MaJeHUuM.

[ I[puMmeHeHne 3aKkoHa
COXpaHCHUS MEXaHUIECKOI
SHEPrUU [ pacuéra
MOTECHIIMAIILHON U
KHUHETUYECKOM YHEPT Uil Tena.
Perrenue 3ama4d ¢
HCIOJIE30BAHUEM 3aKOHA
COXpaHCHHS MEXaHUIECKOI
SHEprUn

Pazgen 9

. Mexanuueckue KojJedaHUs

u BostnbI (15 1)

MexaHu4yeckue
Kosie0anus (7

)

KonebaTeaprHOE JBIKEHNE.
OCHOBHEIE
XapaKTePUCTHKH
KOJIeOaHUH: TIEPHO,
4acToTa, aMILIATYIA.
MaTteMaTHueCKHi 1

[Py >KUHHBIHA MAasSTHUKH.
[IpeBpallienue sHEPruy npyu
K0J1e0aTEILHOM JIBHIKECHHH.
3aTyxaromme KojaeOaHusl.
BrIHyXIeHHBIE KOJIeOaHusI.
Pe3onanc

Habmronenne Koaebanuii mo;y
IEMCTBUEM CHII TSHKECTH U
YIIPYrOCTH U OOHapyKeHue

1) School —collection
http:
collection.edu.ru/

school-

M0JOOHBIX KOJIeOaHU B
OKpYKaIOIIeM MHUpE.
AHanu3 KonebaHuil rpy3a Ha

2) ®13nKOH-Nab:
https://physicon.ru/eor-

HUTH U HA TIPY>KUHE.
OmnpeneseHne 4acTOTE
KoJIeOaHuI
MaTEMaTHYECKOr0 U
pr)KI/IHHOFO MAasITHHUKOB.
HaOroieHre 1 00bsICHEHNE
SIBJICHUSI pE30HAHCA.
Mccnenosanne 3aBUCUMOCTH
neproja Kojlebanuii
IIOABCUICHHOT'O K HUTHU rpy3a

list/1-vse-eor

3)PoLU
https://resh.edu.ru/

4) VUWU.PY: https://uchi.ru/

5) Pemry OI'D:
https://oge.sdamgia.ru/

OT JJIMHBI HUTH.
HpOBepKa HC3aBUCHUMOCTHU

6) bubnmoTreka BUIEOYPOKOB:
https://interneturok.ru/

nepuo/a KojaeOaHuii rpys3a,
[TOJIBEIIICHHOTO K JICHTE, OT
Macchl rpy3a. HaOnromenne u
00CY)XIIEHUE OIBITOB,
IEMOHCTPHPYFOIIUX
3aBHCUMOCTB IIEPHOA

®opMUpPOBaHUE
HEHHOCTH
HAYYHOT0
MO3HAHUS
JINYHOCTH:

Beipaxaromuit
[103HABATEJIbHbIE
MHTEPEChl B Pa3HBIX
[peIMETHBIX
00JacTsax ¢ y4érom
VHIUBUAYATbHBIX
MHTEPECOB,
CITOCOOHOCTEH,
IOCTHUKEHUH.

OpureHTHPOBaHHBI
1 B ICATCILHOCTH HA
CHCTEMY  HAy4YHBIX
[IpeICTaBICHUI o
3aKOHOMEPHOCTSIX
Pa3BUTHS 4YeJIOBEKa,
[IPUPOABI u
0011IeCTBa,
B3aMMOCBSI3SX
YeII0OBEKA c
[IPUPOIHOM u
COIIMaIbHOM Cpeloi.

JeMoHCcTpHupytomu



http://school-collection.edu.ru/
http://school-collection.edu.ru/
https://physicon.ru/eor-list/1-vse-eor
https://physicon.ru/eor-list/1-vse-eor
https://resh.edu.ru/
https://uchi.ru/
https://oge.sdamgia.ru/
https://interneturok.ru/

I3 HaBLIKY|
HAOJII0ICHUH,
HAKOIUICHHsT (DaKTOB,
OCMBICJIEHHS OITBITA B
€CTeCTBEHHOHAYYH
0l U ryMaHUTapHOMI
0071aCTAX IO3HAHUA,
HCCIIEIOBATEIIHLCKON
eI TEILHOCTH.
IKoJI0rHYECKOE
BOCIHTAHUE
JIMYHOCTH:
[Tonnmarommii
3HAYEHHE U
r1100aJIbHbBINA
XapakTep
DKOJIOTHUECKHX
pobieM, myTeit ux
pelIeHs, 3HAYCHUE
SKOJIOTHYECKOI
KYJIBTYpHI YeJIOBEKA,
o0IIecTna.




KoJ1e0aHUH MPY>KUHHOTO
MasiTHHKA OT MacChl Tpy3a U
PKECTKOCTH TPY>KHUHBL.
[Ipumenenue
MaTeMaTHUUYEeCKOTO U
MPY>KHHHOTO MasTHAKOB

B KaueCcTBE MOJEIIEH IS
OIMCaHUs KoJIeOaHUM B
OKpY’KaIOIIeM MHpe.
Pemenne 3ama4, CBI3aHHBIX C
BBIYHCIIEHHEM HIIH OLEHKOM
4acTOTHI (TIEpHOA)
KoJIeOaHUI

MexaHu4yecKkue
BOJIHBI. 3BYK
(8 4)

CBoiicTBa MEXaHUYECKUX
BoJIH. [[mTuHa BosHbL. Mexa-
HUYECKUE BOJHBI B
TBEPIOM TEIE,
CeliCMUYECKHEe BOJIHBI.
3Byk. [ poMKOCTb 3ByKa

1 BbICOTa TOHA. OTpakeHue
3ByKa. IH(Dpa3Byk u
YVIIBTPa3BYK

OOHapy>KeHHE U aHAIIU3
BOJTHOBBIX SIBJICHUI B
OKpYKaIOIIeM MHpE.
HaOnronenue
[pacTipocTpaHeHUS
MIPOJOJIEHBIX U ITOTIEPEYHBIX
BOJTH (Ha MOJICITN) H
0OHapyKeHHe aHaJOTHYHBIX
BUIOB BOJIH B IpUpPOE (3BYK,
BOJISTHBIE BOJIHBI).
BrIunciieHHe JJTUHBI BOJHEI U
CKOPOCTH PacpOCTpaHCHHUS
3BYKOBBIX BOJTH.
DKCIIEpUMEHTAITFHOE
OTIpe/IeIIeHHe TPaHUI]
YaCTOTHI  CIIBIIIIIMBIX
3BYKOBBIX KOJICOQHHH.
HabnromeHue 3aBHCHMOCTH
BBICOTHI 3ByKa OT YaCTOTHI (B
TOM YHCJIC C
HCIIOJIb30BAaHUEM
MY3BIKaTbHBIX
MHCTPYMEHTOB).
Habnronenue u 00bscHEHHE
SIBIICHHS aKyCTUIECKOTO
[pe30HaHca.

AHaJIN3 OPUTMHAIBHOTO
TEKCTa, MOCBAIIEHHOTO
HCTIOJIb30BAaHUIO 3BYKa (MM
YIIBTpa3ByKa) B TEXHUKE
(3X0JIOKaIus, yIbTPa3ByK B
MEIHITUHE U JIp.);
BBITIOJIHEHHUE 3aJaHUi IO
TEKCTY (CMBICIIOBOE UTCHUE)

DopMHUpOBaHUE
EHHOCTH
HAY4YHOT 0
MO3HAHUSA
JIMYHOCTH:

Bripaxaromuit
M03HABATEIILHBIC
WHTEPECHl B Pa3HBIX
MIPEIMETHBIX
obnactsix ¢ y4€Tom
MHAWBUIYaJIbHBIX
MHTEPECOB,
CITIOCOOHOCTEH,
IOCTHKEHUM.

OpueHTUPOBaHHBI
Il B IEATCIIHFHOCTH HA
CHCTEMy  HayYHBIX
[IpeCTaBICHUN 0
3aKOHOMEPHOCTSX
Pa3BUTHS YENOBEKa,
[IPUPOIBI "
00I11eCTBA,
B3aMOCBA3AX
JeIoBeKa c
[IPUPOJHOI u
COLIMaIbHOM Cpeloi.

Duznyeckoe

BOCIINTAaHUE,

¢popmupoBanue

KYJbTYPBI

310POBbSI U

IMOIHOHAIBHOTO

onaromoJryqust
Y Meronmii
0CO3HABaTh
¢u3mgeckoe u
SMOILMOHAIBHOE
cocTtostHUE (CBOE U
IpyTUX moneit),
CTpeMsIILUAcs
YOPaBJIATH
COOCTBEHHBIM
YMOILMOHAILHBIM
COCTOSTHUEM.

CriocoOHBIi

a/1alTUPOBATHCS

K MCHAOIIINMCA

COLIMAJIbHBIM,

MHGOPMAITMOHHBI

M "

MIPUPOTHBIM
YCIIOBHSM,
CTPECCOBBIM




CUTyallUAM.

Pasznen 10. DneKTpoMarHuTHOE MOJI€ ¥ YJIEKTPOMATHHTHBIE BOJIHBI (8 1)

DJIEKTPOMATHH
THOE 1oJie u
DJIEKTPOMATHUT
HbIe BOJHBI (84)

CBoMCTBa 2JIEKTPOMArHUT-
HbIX BoJH. [lIkamna anekrpo-
MAarHUTHBIX BOJIH.
lcnonb3oBanue
3JIEKTPOMArHUTHBIX BOJIH
IIJISI COTOBOM CBSI3H.
DIIeKTpOMarHuTHast
pupoaa ceeta. CKOpocTh
CBETa.

BoiHOBEIE CBOIICTBA CBETa

JKCIEepUMEHTAIbHOE
N3ydeHUE CBOMCTB
HIICKTPOMarHUTHBIX BOJH (B
TOM YHCJIE C TOMOIIBIO
MOOMIIEHOTO TenedoHa).
AHaJIM3 PEHTTEHOBCKHX
CHUMKOB 4€JI0OBEYECKOr0
OpraHusMa.

AHAIU3 TEKCTOB,
OIMCHIBAIOLIHX TIPOSIBIICHHS
HIIEKTPOMarHUTHOTO
W3ITy4SHHUS B IIPUPOJIE:
PKHBBIE OPTaHU3MBbl,
W3ITy4eHHs] HeOSCHBIX Tell

1) School —collection
http:
collection.edu.ru/

school-

2) ®13nKOH-Nab:
https://physicon.ru/eor-

list/1-vse-eor

3)P3LU
https://resh.edu.ru/

4) VUU.PY: https://uchi.ru/

DopMHUpOBaHHUE
IEHHOCTH
HAYYHOT O
MO3HAHUS
JINYHOCTH:

Bripaxaromuit
MO3HABATEIbHbBIC
WHTEPECHl B Pa3HBIX
[IPEIMETHBIX
oOnactsax ¢ yd€Tom
WHIUBUIYaTbHBIX
MHTEPECOB,
CIIOCOOHOCTEH,
IOCTUKEHUH.

OpueHTHPOBaHHBI
Il B ICATCIILHOCTH Ha
CHCTEeMy  HayYHBIX
[IpeCTaBICHUN 0
3aKOHOMEPHOCTAX
Pa3BUTHS YEIOBEKa,
[IPUPOIBI u
0011IeCTBA,
B3aIMOCBA3AX
yelIoBeKa c
[IPUPOJHOMI u
COLIMaIbHOM Cpesloi.

duszuyeckoe

BOCIIUTAHUE,

¢popmupoBanue

KYJbTYPBI

310POBbSI U

IMOUMOHAIBHOTO

OonaromoJryqust
Y Meronuit
0CO3HABATh
¢busnyeckoe
PMOIIMOHAIEHOE
cocTosiHue (CBOE W
IpyTHX JoJIeN),
cTpeMsIILuics
YOPaBIATH
COOCTBEHHBIM
YMOIIMOHAIEHBIM
COCTOSTHUEM.

CnocoOHbI#

a7anTHPOBATHCS

K MCHSAOIINMCA

COIIMAJIbHBIM,

HHPOPMAIINOHHBI

M H

NIPUPOIHBIM
YCIIOBHSIM,
CTPECCOBBIM

u

CUTyaluiamM



http://school-collection.edu.ru/
http://school-collection.edu.ru/
https://physicon.ru/eor-list/1-vse-eor
https://physicon.ru/eor-list/1-vse-eor
https://resh.edu.ru/
https://uchi.ru/

(CMBICTIOBOE UTEHHE).
Pacrio3naBanue u aHaIU3
pa3IMYHBIX TPUMCHCHUH
JICKTPOMArHUTHBIX BOJH B
TEeXHUKE.

Pemenue 3anau ¢
HCIIOJIb30BaHUEM (POPMYIT
IUTIT CKOPOCTH
HJICKTPOMArHUTHBIX BOJIH,
JUTHHBI BOJTHBI ¥ YaCTOTHI
cBETA

5) Perry OT'3:
https://oge.sdamgia.ru/

6) bubimoTeka BHIEOYypPOKOB:
https://interneturok.ru/

Paznen 11. CeeroBble siBiaenus (15 1)

3aKOHDI
pacrpo-
CcTpaHeHus!
cBeta (6 u)

lcrounuku cBera. JIyueBas
MOJICITb CBETA.
[IpsimonuHEHOE
pacpOCTPAaHEHUE CBETA.
3atmenus Connua u JIyHsl.
OTpakeHue CBeTa.
[1nockoe 3epkaiio. 3aKoH
OTpa)XEHUS CBETA.
[Ipenomnenue cBera.
3aKOH MPEJIOMIICHHUS CBETA.
[lonHOE BHYTpeHHEE
OTpa)KCHUE CBETA.
lcronp3oBanue
BHYTPEHHEIO OTPAXKEHUS B
ONTHYECCKUX CBETOBOJIAX

Habo1eHue OmbITOB,
IEMOHCTPHPYIOIINX SBJICHUE
[PSIMOJIMHENHOTO
pacnpoCcTpaHeHus: CBeTa
(BO3HUKHOBEHHUE TCHH U
MOJTyTCHH), H UX
MHTEPIIPETAIHS C
HCIIOJIb30BAHUEM ITOHSTHUS
CBETOBOTO JyyYa.
OOBsICHEHHE U
MOJIETTUPOBAHUE COTHEYHOTO
1 TYHHOT'O 3aTMEHUH.
lccnenoBanne 3aBHCUMOCTH
YTJIa OTPaskeHHsI CBETOBOTO
ITyda OT yriia majeHus.
l13yueHne CBOWCTB
N300paKCHHS B TUIOCKOM
3epkaire. Habmonenne u
00BsICHEHHE OIIBITOB 110
MOJTYICHUIO N300paKCHHH B
BOTHYTOM U BBIITYKJIOM
3epkanax. Habmonenue u
00DBsCHEHUE OIBLITOB I10
MPEJIOMIICHUIO CBETa Ha
rpaHulle pa3lIuIHBIX Cpell, B
TOM YMKCJIE OIBITOB C ITOJHBIM
BHYTPCHHUM OTPaXCHHUEM.
HccnenoBanue 3aBUCUMOCTH
YTJa MpeJOMIICHHUS OT yTiia
MaJIcHUs] CBETOBOTO JTy4a Ha
TpaHUIIE «BO3TYX—CTEKIIO».
Pacro3HaBaHue SBJICHUNH
OTpaKECHUSI U TIPEIIOMIICHHS
CBETA B IIOBCEIHEBHOM
JKU3HA. AHAIU3 U
00BsCHEHNE SIBICHUS
OTITHYECKOTO MUPAXKA.
Pemienue 3amad ¢
HCIIOJIb30BAHUEM 3aKOHOB
OTpaXXCHWsI U TPETOMIICHU ST
cBeTa

1) School —collection
http:
collection.edu.ru/

school-

2) ®n3nKoH-nab:
https://physicon.ru/eor-

list/1-vse-eor

3)PoLU
https://resh.edu.ru/

4) VUWU.PY: https://uchi.ru/

5)Pemry OI'D:
https://oge.sdamgia.ru/

6) bubimoTeka BHICOYypPOKOB:
https://interneturok.ru/

DopMHUpOBaHHUE
HEHHOCTH
HAY4YHOI0
MO3HAHUS
JINYHOCTH

Bripaxaromuit
MO3HABATEIIbHBIC
HHTEPECHl B Pa3HBIX
[PESIMETHBIX
oOnactsix ¢ y4€Tom
MHIUBUIYaTbHBIX
MHTEPECOB,
CITIOCOOHOCTEH,
TOCTHIKEHUH.

OpueHTHPOBaHHBI
Il B ICATCIILHOCTH Ha
CHCTEMy  HayYHBIX
[IpeCTaBICHUN 0
3aKOHOMEPHOCTAX
Pa3BUTHs YEJIOBEKA,
[IPUPOIBI u
00I11eCTBA,
B3aMMOCBSI3IX
JelIoBeKa c
[IPUPOIHOI u
COLIMAJIBHOM cpenoil.

duszuyeckoe
BOCIIUTAHUE,
¢opmupoBanue
KYJbTYPBI
310POBBSI M
IMOLMOHATBHOTO
onaromoJryqust
Y Meronuit
0CO3HABATh
¢u3mgeckoe u
YMOIIMOHAIEHOE
cocrostHue (CBOE W
IPYTHX ToJIek),
CTpeMsIILUAcs
YOPaBJIATH
COOCTBCHHBIM
SMOIMOHAIBHEIM
COCTOSTHUEM.
CnocoOHbI#
a7anTHPOBATHCS
K  MEHSIOIAMCS
COIMAJIbHBIM,
HH(POPMALIMOHHBI
M H
MPUPOTHBIM
YCIIOBHSIM,

CTPECCOBBIM



https://oge.sdamgia.ru/
https://interneturok.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
https://physicon.ru/eor-list/1-vse-eor
https://physicon.ru/eor-list/1-vse-eor
https://resh.edu.ru/
https://uchi.ru/
https://oge.sdamgia.ru/
https://interneturok.ru/

JIMH3BI M ONITH-
JecKue
npu6opsbi (6 4)

JInn3a, xox ryueil B uH3e.
OnTHueckasi CUCTEMA.
OnTHueckue NpUOOpLI:
(oToarnmapar, MUKPOCKOIT
u Teneckon. I'ma3s xak
ONITHYECKAsl CHCTEMA.
binzopykocTs 1
IaTbHO30PKOCTh

[Tonyuenne n3o0paxxeHuii ¢
[MOMOIIIBIO COOMpArOIeH 1
[paccenBarouIeH JIMH3.
Omnpenencane GOKYCHOTO
PACCTOSIHUS U ONITUYECKOU
CHITBI COOMPAFOIICH JTMH3HL.
AHau3 ycTpoiCTBa U
[IPUHLINIIA ACHCTBUA
HEKOTOPBIX ONTHYECKUX

npubopoB: horoanmnapara,
MHKPOCKOTIA, TEJIECKOTIa
(MC — Ouostorus,
ACTPOHOMHS).

AHanW3 SBICHUN
OIM30PYKOCTH U
TaTbHO30PKOCTH, IPHHITUIIA
neiictBus oukoB (MC —
OMOJIOTHS)

Pasznoxkenue
0€eJIOro CBETa B
ciektp (3 4)

Pasnoskenue 0eoro ceeTa
B crieKTp. OTBITHI
Hrrotona. CroxxeHue
CHeKTpaJ'ILHI:IX IIBCTOB.
[lucnepcus ceera

HaGmonenue no
pa3noxeHuro Oeoro ceera B
cnekTp. Habmonenue u
00BSICHEHUE OTBITOB TI0
MOJIy4EHUI0 OEJIOTO CBeTa
[PY CIIOKEHUU CBETa Pa3HbIX
I[BETOB.

[TpoBeneHue U 0O0bCHEHHE
OIIBITOB TI0 BOCTIPHSTHIO
[[BETa MPEIMETOB TIPHU UX
HAOJII0JICHUH Yepes
[[BETOBBIC (DUILTPHI
(LIBETHBIE OYKH)

Pasgesa 12. KBanToBble
sByieHus (17 1)

HUcnyckanue

U NOIJIOLICHUE
cBeTa aTOMOM
(49)

OmnbiTe! Pesepdopaa u
[TaHeTapHAast MOJIEINb
aToma. Mojens atoma
bopa. Ucnyckanue u
[TOTJIOIICHHE CBETA
aToMoM. KBaHTHL.
JIuneiuaTeie cieKTphI

OO6CyXIeHHE TIEJIU OTIBITOB
Pesepdopna o
MCCIIEJIOBAHUIO ATOMOB,
BbIJIBUKCHHEC T'MIIOTE3 O
BO3MOJKHBIX PE3yJIbTaTax
OTIBITOB B 3aBICUMOCTH OT
MPEIII0JIATaeMOT0 CTPOCHHS
aTOMOB, (hOpMYITHPOBaHUE
BEIBOZIOB M3 PE3yIBTATOB
OTIBITOB.

OO6cyXIeHHe TPOTHBOPEUHI
[JIaHETapHOW MOJIEIN aToma
1 OCHOBAHUIH JUIA TUIIOTE3bI
bopa o cranroHapHbIX
opOHTax 3IIEKTPOHOB.
HabnrogeHue CIUTOIHBIX U
IIMHEHYaThIX CIIEKTPOB
M3ITy4eHNS pa3INuHbIX
BemecTB. OObsICHEHNE
NIMHEHYaThIX CIIEKTPOB
N3ITydeHUS

1) School —collection
http:
collection.edu.ru/

school-

2) ®13nKOH-Nab:
https://physicon.ru/eor-

list/1-vse-eor

3)P3LW

https://resh.edu.ru/

4) VUWU.PY: https://uchi.ru/
5) Perry OI'3:

https://oge.sdamgia.ru/

6) bubnnoreka BUIEOYpOKOB:
https://interneturok.ru/

®opMUpPOBaHUE
HEHHOCTH
HAYYHOT0
MO3HAHMS
JIMYHOCTH

Bripaxaromuit
[103HABATEJIHbHBIC
MHTEPEChl B Pa3HbIX
[IpEeIMETHBIX
o0JacTsax ¢ yd4érom
VHUBUIYATbHBIX
MHTEPECOB,
CITOCOOHOCTEH,
TOCTHOKEHUMH.

OpureHTHPOBaHHBI
1 B ICATCILHOCTH HA
CUCTEMY  HAy4YHBIX
[IpeICTaBICHUIA 0
3aKOHOMEPHOCTSIX
Pa3BUTHS 4YeJIOBEKa,
[IPUPOABI u



http://school-collection.edu.ru/
http://school-collection.edu.ru/
https://physicon.ru/eor-list/1-vse-eor
https://physicon.ru/eor-list/1-vse-eor
https://resh.edu.ru/
https://uchi.ru/
https://oge.sdamgia.ru/
https://interneturok.ru/

CTpoeHue PagroakTHBHOCTB. Alb(a-,|(O0CykKIeHIE BO3MOKHBIX oO11eCTRa,
ATOMHOTO siApa [0€Ta- U TaMMa- U3JIyYCHUS. [TUIIOTE3 O MOJIEIISIX CTPOCHUS B3aHMOCBSI35X
(6 1) CtpoeHue aTOMHOTO sifipa. |aapa. OnpeneneHre cocTaBa yelIoBeKa c
HyxktoHHAas MOJIETIb sIep 10 3aJaHHBIM IPUPOIHOI "
AQTOMHOTO siipa. M30TONBI. [MAacCOBBIM U 3apsIIOBBIM COLIMAJIBHON cpenoil.
PanuoaxkTuBHbBIE HHCIIaM U 110 TOJIOKEHHIO B Duznyeckoe
npespatenus. [lepron MePUOIUIECKON CHCTEMe BOCIIMTaHMeE,
[oJIypacnaja. hiiemeHToB (MC — xuMus). ¢opmupoBanmne
JlelicTBUS palOaKTUBHBIX |AHAIN3 U3MEHEHUSI COCTaBa KYJbTYPBbI
M3TYYCHUN HA )KUBBIC Sjpa U €ro IOJIOKEHUS B 310pPOBbSI H
OpraHU3MBI [epHOANIECKON CUCTEME ITPU IMOIUOHAILHOTO
a- pagnoaktuBHOCTH (MC — 0saromnoJiyqust
XUMUST). Y Meronuit
ViccienoBaHue TPEKOB a- 0CO3HABaThH
JaCTHI] IT0 TOTOBBIM ¢dusmgeckoe u
hoTorpadusam. YMOLMOHAIEHOE
OOHapyXeHHE U H3MEPECHHE cocrostHUe (CBOE U
panuanoHHOTo GoHa ¢ IpyTHX JozeH),
MOMOIIIBIO TO3UMETPA, CTpEeMSIIAHCS
OIICHKA €r0 HHTCHCHBHOCTH. YOPaBJIATH
AHaJIU3 OMOJIOTUYECKUX COOCTBCHHBIM
I/I3MCHCHHﬁ, MpOoUCXoAAInX OMOILIMOHAJIbHBIM
01 ACUCTBUEM COCTOSTHUEM.
PaavOaKTUBHBIX U3J1YyYCHUH CrnocoOHbIi
(MC — 6uosorus). aJanTHPOBATHCS
Vcnionb30BaHue K  MEHAIIIMNMCS
PaINOAaKTUBHBIX N3ITYICHUH COLIMATEHBIM,
B Meaunuae (MC — HHPOPMALINOHHEI
OMOJIOTHS) M H
TIPUPOIHBIM
YCIIOBHSM,
CTPECCOBBIM
AnepHble SnepHbie peakuuu. 3akoHsbl [Pemienue 3anau ¢
peakuuu (7 94) |COXpaHEHHs 3apAAOBOrO U |CIOIb30BAaHNEM 3aKOHOB
MacCOBOTO YHCENl. JHEPTHUs [COXPAHEHUST MACCOBBIX U
CBsI3U aTOMHBIX AO€P. 3apsATOBBIX YUCET HA
CBsI3b MacChl M SHEPTHH.  |ONPEJIENICHUE PE3YIILTATOB
Peakium cuHTEe3a H SIICPHBIX PeaKLnii; aHAIH3
eNeHs sep. BO3MOXKHOCTHU HJIH
VICTOYHUKH SHEPTHH HEBO3MOXKHOCTH sIJIEPHOI
ComHia u 3BE37. [peaKIuy.
AnepHas sHEpreTHKa OIeHKa YHEPTHUU CBSI3U sILIEp
C MCIIOJTb30BaHUEM (POPMYIIBI
DHIITEHA.
OO0CyXICHHE TEPCIICKTHB
HCIIOJTb30BaHUS
YIIPaBIsAEMOTO
TEPMOSIZIEPHOTO CHHTE3a.
OO6cyXIeHne TPENMYIIECTB
1 DKOJIOTUIECKUX MPOOIIeM,
CBSI3aHHBIX C SIIEPHOM
bHepreTukoid (MC —
KOJIOTHST)
IloBTOpHTEIBHO -
0000mamuii MoayJab (9 1)
CucremaTuszannO0o00IIeHEe cofiep)kaHusl  (BrimonmHeHne y4eOHbIX 1) School —collection ®DopMuUpoBaHUe
st 1 00001IeHre [KAXKIOTO U3 OCHOBHBIX 3ajaHui, TPEOYFOIUX htto://school- eHHOCTH
MpeIMeTHOr0  [pa3/elioB Kypca GU3UKHU:  |[IEMOHCTpPAINH collection.edu.ru/ HAYYHOT O
cogep:KaHus MEXaHUYECKHUE, TEIJIOBBIC, [KOMIIETCHTHOCTEH, TMO3HAHUSA
W OTBITA 2JIEKTPOMarHUTHEIE, XapaKTePU3YIOIIHX 2) OUaHKOH-na6: JIMYHOCTH: )
nesiTeJIbHOCTH, [KBAHTOBBIC SIBJICHUSL. eCTECTBEHHOHAYYHYIO s Bripaxaromuii
npuodperénnor [Haydnblil METO MO3HAHUS [PAMOTHOCT: https://physicon.ru/eor- [03HABaTEILHBIE
0 IpM M3Y4YeHHUU | €r0 peann3anns B IpEMeHeHus moyTydennpix  |list/1-vse-eor WHTEpPEChl B Pa3HBIX
BCEro Kypca (usHYecKuX SHAHUH I HAYIHOTO [IPEIMETHBIX
pusuku HCCIIeJOBAHUSX. oObscHeHUST (pusnueckux  |3)PILL o0nacTsax ¢ y4€Tom
CBs13b (DU3MKH M COBpEMEH-|BlIeHni B okpyxatomei | https://resh.edu.ru/ WHTMBH Ty ATHBIX



http://school-collection.edu.ru/
http://school-collection.edu.ru/
https://physicon.ru/eor-list/1-vse-eor
https://physicon.ru/eor-list/1-vse-eor
https://resh.edu.ru/

HBIX TEXHOJIOTHI B 001acTH
repenady HHGopMaluy,
YHepreTuke, TPAaHCIOPTe

MPUPOJE U NOBCEIHEBHOM
PKU3HH, a TAKXKE BBIBICHUS
(hU3MUECKUX OCHOB psijia
COBPEMECHHBIX TEXHOJIOTHII;
TIPUMEHEHHUSI OCBOCHHBIX
SKCTIEPUMEHTAIBHBIX YMEHUH
IUTSL IICCIIETOBAHUS
(hU3MUECKUX SBICHUH, B TOM
UKCIIe IS IPOBEPKHU TMITOTE3
1 BBISIBJICHUS
3aKOHOMEPHOCTEH.

Pemenue pacu€THbIX 3a4a4, B
TOM YHCIIE PEATIONAraAFOIINX
MCIIONBb30BaHNe (HU3HIECKOI
MOJIETIM 1 OCHOBaHHBIX Ha
COJICPIKaHNH PAZITIYHBIX
pa3memnoB Kypca GU3UKH.
BrImonHeHNe U 3amunTa
rPYNIIOBBIX UIIH
VHIMBHIYaJIbHBIX IPOEKTOB,
CBSI3aHHBIX C COZIEPIKaHUEM
Kypca QU3HKH

4) VUILPY:

5) Pemy OI'O:
https://oge.sdamgia.ru/

6) bubimoTeka BHIEOypPOKOB:
https://interneturok.ru/

https://uchi.ru/|cmoco6HocTei,

HHTEPECOB,

TOCTHOKCHUM.
OpueHTHPOBaHHBI
1 B IEeSITEILHOCTH Ha
CHCTEMy  Hay9HBIX
[IpeCTaBICHUM 0
3aKOHOMEPHOCTSAX
pa3BUTHS YEJOBEKa,
IPUPOIBI u
0011eCTBA,
B3aMMOCBSI3IX
yeJI0BeKa C
IPUPOIHOI u
COLIMAJIBHOM cpenoil.
JemoHcTpHpyromu
)24 HaBBIKH|
HaOJII0ICHUH,
HaKOIUICHHUSI (DaKTOB,
OCMBICJIEHHS OITBITA B
€CTECTBEHHOHAYYH
oH H
TyMaHUTapHOU
obnacTax
MMO3HAHMS,
HCCIIe0BATEIbC
KOM
JIESITEBHOCTH.

Il

PHI0AKEHHE

OIHCAHHE YYEBHO-METOJAHYECKOT'O H MATEPHAJIBHO-TEXHHYECKOI'O
OBECHEYEHHA OBPAZOBATEJ/ILHOTI'O INTPOUECCA

Hanmenopanne obrexror #u  cpefcre | OcHoBH [Ipumeuanus
MaTepHAlBHO-TEXHHYECKOro obecneyeHns as
1Ko

Cranjaprhl duanyeckoro obpazoBaHus B OubOmmoreunbii  QoHI  BXOOAT  CTaHAApThI

[TpumepHEIe nporpaMMsl (puandeckoro obpazoBaHus, NpHMEpHEIE
nporpaMMel 1o QH3HKe, KOMIUICKTH Y4eOHHKOB,
PEKOMEH/I0BAHHBIX HIIH JOMYIIEHHBIX
Munucrepersom  obpazopanus M Hayku. [lpu
KOMILIEKTOBAHHH OubnuoTreyHoro tonaa
uenecoodpaiHO  patHO  BKIWYMTE B COCTaB

Yuebuuku no dpuinke K KHHIOMEYaTHONH  MPOAYKIMH [0  HECKOIbKO
JceMILBpoR  yaebHukor w3 apyrux YMK no
KaaloMy Kypey (usukn. I y4eOHMKH MOryT ObITh
HCIOJIL30BaHLl  YYalHMHCA  JUIS  BRIOJHEHHA
NpakTHYecKHX paboT, a Tak ke YYUTelleM KaK 4acTh
MeToHeckoro obecnedeHus KabHHeTa PH3IHKH

KoMruiekrsl nocoduii /115 BeINOIHEHH I [lepeunu obopyaosaHus, HeOOX0IUMOTO JUIs

NnabopaTopHEIX NPaKTHKYMOB 1o duinke BINOJIHEHH NabopaTopHEIX paboT no dmanke,
[PHBOIHTCH

KoMiektsl nocoOuii 115 BeINOIHEHHA O

thpoHTANLHEIX 1abopaTopHbIX paboT



https://uchi.ru/
https://oge.sdamgia.ru/
https://interneturok.ru/

KomMmnerTsl nocodrii no
AEMOHCTPALMOHHOMY IKCTIEPHMEHTY

KHHIH 108 4TeHHd no diaHke

HeodxamHaEl T8 MoaroToRkH 0KTAI6e 1
COO0IEHHA

Hayuno-nomynspHas THTepaTypa
ECTECTBEHHOHAYIHOTO Co/lepHaHis

HeobxomHMe! 118 NoIroToRKH JOKTA008,
CcooDIeHIH, pedsepaTon B TROpYECKHX paboT

CnpapoyHkle Mocobna ((HIH4YeckHe
WHUHEIONEHH, CTIPABOYHHKH M0 (IHIHKE H
TEXHHEE)

B B = =

JIHIaKTHIECKHE MATEPHATE No giIHKe.
CHOpHHKH TECTORBIX 3AJaHHH M0 fuiHkKe

Cﬁ-ﬂ]ﬁl—l}{k}l MO3IHABATENEHEIX H paYBHBARMITHY
IAOAHHI, a TaK®Ke EOHTPOIBHO-HIMEPHTEIEHEIE
MATepHLNR M0 OTOSIBHBIM TEMAM H EVPCAM

[TpHsepHas NporpaMMa OCHOBHOTO
ODIEro oDpAIORAHHE Mo PHIHKE

TemarHueckde TabIHIE No GHIHKe

il

TabmHikL, CXeMbL, JHArPAMMEL H IpafHEd MOTYT
ORITE NpeACTARIEHE B JeMOHCTPALTHOHHOM
{HACTEHHOM) H HHIHBH YA TEHO-PAAIATOUHOM
BAPHAHTAX, B MOMHTPpafHYeCKHY H3TAHHAX H HA
WIEKTPOHHBLT BOCHTETAX

[MopTpeThl BRIOAKHXCE YIeHRIX—
(IHIHKOB H ACTPOHOMOB

B nemMoHCTPAHOHHOM BAPHAHTE MOUEKHE OLITE
npelcTaRleHbl NOPTPeThl YYeHBIX ~IHIHKOB H
ACTPOHOMOR, HIYVIEHHE JeATeILHOCTH KOTOPRIX
NpeIycMOTPEHO CTAHIAPTOM H IIPHMEpPHO
nporpamMMoli

DnexTpoHHEe DHONHOTEKH MO KYpCY

nexTpoHHEE OHOMHOTEKH BRIOYAKT KOMIIEKC
HHPOPMATHOHHO-CTTPABOYH X MATEPHAIOR,
OOBEIHHEHHEIX ¢HHOH cHeTeMoll HaBHTAHH H
OPHEHTHPOBAHHLIX ~ HA  pauiH4Hkle  opMEl
Mo3HaBaTENEHOH AEATENBHOCTH, T.4.
HOCIEOBATENBCKYIO NpoeKTHYID pabory. B cocTan
WIEKTPOHHEIX. — DHONHOTER MOTYT  BXOOHTE
TEMATHYECKHE 0Okl JJAHHRIX,  (pparMeHTh
HCTOPHYECKHN JOKYMEHTOB, doTorpadiii, BHaeo,
AHHMALHH, TaOMHIBL CXeMBL, [JHATPAMMEL H
rpadKH

HHcTpyMEHTANEHAS KOMINEHTEPHAR Cpea
V1A MOEeTHPOBAHHA

HuctpyMenTansHas cpena AoM&HA NpeIcTaBlATE
coDoil NpaKTHEYM (BHPTVATLHEIH KOMIBIOTEpHEN
KOHCTPYKTOpP, MAKCHMANEHO NpHCOocobneHH R
ANA  HCOONEIOBAHHA B y9eOHRIX nenax). Owa
MOIAHA ARIATECA MpOeKTHOH cpenod,
npeQHatHavYeHHOl AN colgaHHA  Mogenedi
(PHIHYECKHX ARNEHHA, NpOBEJeHHA YHCIEHHEX
WKCIEPHMEHTOR.

MyneTHMEIHITHEE 0DYYalOIHE
NPOrpamMMEl H WIEKTPOHHEIE VAeOHHKH N0
OCHOBHBIM pasienam

ymn

MyneTHMeIHiiHEE 00VUARONIHE NporpaMMbl H
WIEKTPOHHBIE YUeOHHEKH MOTVT OBITE
OPHEHTHPOBAHEL HA CHCTEMY JTHCTAHIHOHHOTO
00VYCHHA THOO HOCHTE MpodIEMHO-
TEMATHYECKHH  XapakTep #H  obecnedHBaTH
AOTOIHHTENEHEE — VCIOBHE N8 HIY4eHHS
OTAENBHEIX TeM W paytenos craHfapra. B obomx
CAVHASX TH MOCODHS [JOMTKHE NPeJoCTARINTE
TEXHHYECKYH) BOAIMOKHOCTE MOCTPOCHHA CHCTEME




TEKYIlero W HTOTOBOIO  KOHTPONS  YpORHA
NOAFOTOBKH YHAIHXCA (B T.4. B (pOPME TECTOROTO
KOHTpOIS)

BuaembHIEMEL A
Cnafias! (IHAMOIHTHEE ) 10 paIHEIM
paiienam Kvpea ks A
AYIHTOpHAA JOCKA ¢ HabopoM A AVIHTOpHAA JOCKA, KOMIBKTEP H rpadofpoesTop
NpHCIOCODIEHHR 1A KpenmieHnd TabIHil HMERT OCODEIT CTATYC B CHCTEME TeXHHYECKHX
DKCTOAHITHOHHLIH dxpaH (MHHHMATREHEIE A CpencTR obydeHHA QHIHKS B CBAIH ¢ TeM, 4To paj
passepst 1,25 x 1,25 M) AEMOHCTPALHOHHOTO  0DOPYI0OBAHHE  pacTioaracTcA
Buneomneep (BHAcoMarHHTOhoH ) i HeMOCPeqCTReHHO  HA  BOCKe ¢ HCIOIRIOBAHHEA
Tenernop ¢ VHHBEPCATEHON NoICTARKO b | smarudToB.  [looTrosy Ana  saduwema  QHIHKH
[ AHATOHANEL He MeHes 72 cM) HeoDXOoIHMa A0CKa c METALTHYCCKHM
nmummmﬁ KOMITEITED .-H- MOKPRITHEM. ]._Fli'lq.ll_"ll'.l]il_"lﬂh"l.'l_"lp MOEET
Ji HCMONEIOBATECA HE TONBKD A NPOSKTHPOBAHHA,
HO Tak#ke H B Ka4YecTBe HCTOYHHEA CBeTa B
IpadonpoekTop KOMIUTEKTAX no ONTHEE. Komnuiorep
HHTErPHpOBAH B CHCTEMY  HIMEPHTENLHOID
KOMIIeKca kabhHHeTa
MynkTHMETHIHEL KOMIBIOTED A TexnnueckHe TpeDOBAHMA K MYIETHMEIHIHOMY
MyIETHMEHANPOSKTOP J KOMITEHTEPY: rpadudeckas OfepalHoHHAR
CpelcTia TENeKOMMYHHKALTHH A CHCTEMA, TNPHBOI IR YTeHHA-JAMHCH KOMIIAKT-
Cranep a AHCKOB, aYOHO-, BXOOELBEXOALL, BOIMOKHOCTE
TpunTep naepueii Ji BeOona B Hurepuer. OcHaméH akycTHUECKHMH
il KONOHKAMH, MHEpOQOHOM H HayllHHKaMH. C

KonupopaibHELH anmapat

NAKETOM MPHETAMHEIX Oporpasy  (TEKCTOBBIX,
TADIHYHLIY, FpadHYeCckHX H [peleHTAHOHHBIX ).
Cpencrea TENEKOMMYHHKALHH BETIOYaK0T:
WISKTPOHHYIO TIUTY, TOKANEHYIO MKOIEHYIO CETh,
peXO] B HuTepHET

YeaoepHse of0oIHAYMEHAA

K — nonHeli KoMIUIEKT (HA KA#I0T0 VYeHHES KIacca)

0 — KOMIIEKT 1A PpOHTANEHOH paboTh (He MEHee 0JHOTO JKIEMILUIAPA Ha JBYX YYeHHKOR)
J| = DeMOHCTPAlHOHHEI TKIEMILUIADP (He MeHee OQHOMD IKIEMIUIAPA Ha KIacc)
Il = KoMMNekT HeoOXoIHMELH N4 paDoThl B IPYNOAX (OQHH IEIEMILTAp Ha 3 - 6 yenopex)




