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IHHosscHuTeapbHAA 3aIIMCKA

PaGouas mporpamma 1o pu3mke Ha ypoBEHb OCHOBHOTO 00IIero 00pazoBanus st oOydaronuxcs 7—9-x kimaccoB MKOY «boboposckas COLLI»
pa3paboTaHa B COOTBETCTBHH C TPCOOBAHUSIMH:

o ®epepanpHoro 3akoHa oT 29.12.2012 Ne 273-D3 «O6 obpazoBannu B Poccuiickoii deneparumy;

o mpukaza Musnmnpocemenus ot 31.05.2021 Ne 287 «O06 yrBep)aeHUH (PeIepalbHOTO TOCYIapCTBEHHOTO 00pa30BaTeIbHOTO CTaHIapTa
OCHOBHOTO OOIIIET0 00pa30BaHUSM;

e mpukaza Munnpocermenus ot 18.05.2023 Ne 370 «O06 yrBepxkaeHUH (eepalibHON 00pa30BaTeIbHON MTPOTrPaMMBI OCHOBHOTO 0OIIETO
00pazoBaHUs»;

o mpuka3za Munnpocsemenus oT 22.03.2021 Ne 115 «O6 yrBepxkaenuu [lopsiika opraHu3aiuy 1 OCyIIeCTBICHH 00pa30BaTeIbHOM
JESITETFHOCTH TI0 OCHOBHBIM 00I111e00pa30BaTebHBIM ITporpaMmMaM — 00pa3oBaTeIbHBIM MPOTPpaMMaM Ha4aJIbHOTO OOIIIETo,
OCHOBHOTO OOIIETO U CPETHETO OOIIET0 00pa30BaAHUMY;

e KOHIICMIIUHU MpenoaBaHus yueOHoro npeamera « Du3nkay,

e KOMIUIEKCHBIM IJIAHOM MEPOTNPUATHI O MOBBIIIEHUIO KAU€CTBA MAaTEMAaTUYECKOTO U €CTECTBEHHO-HAYYHOTO 00pa30BaHus Ha MEPHO/]
o 2030 roxa;

o C(II 2.4.2.4283-26 «CaHuTapHO-3MTUEMHOJIOTHYECKHE TPEOOBAHMSI K OpraHU3aIMsIM BOCITUTAHUS U OOYYCHHS, OT/IbIXa U
03JIOPOBJICHUS JIETEH U MOJIOJCIKIY, YTBEPIKJICHHBIX ITOCTAHOBJICHUEM TJIABHOTO caHUTapHOTO Bpaya ot 02.06.2026 Ne 19;

e CanlluH 1.2.3685-21 «I'urueHnyecKue HOPMATUBBI U TPeOOBaHUS K 0OeCIedeHn o 6e30macHOCTH 1 (MiTi) Oe3BPEIHOCTH IS YeIOBEKa
(hakTOpOB cpepl 0OUTAHUS», YTBEPIKIECHHBIX ITOCTAHOBIEHUEM IJIAaBHOTO caHUTapHOro Bpada oT 28.01.2021 No 2.

PaGouas mporpamma opueHTHpOBaHA Ha LIEJeBbIe TPUOPUTETHI, chopMylIupoBaHHbIE B (hefiepabHON paboyuei mporpaMmMe BOCIIUTAHUS U B
paboueit nmporpamme Bocriutanust MKOVY «bobposckas COLLD.

IIporpamma no ¢u3uke Ha ypoBHE OCHOBHOTO 00111er0 00pa30BaHUs COCTABICHA HA OCHOBE MOJI0KEHUH U TpeOOBAHUH K pe3yabTaTaM OCBOCHUS
Ha 0a30BOM ypOBHE OCHOBHOM 00pa3oBaTeiabHOM nporpammsl, npeactaBieHHbIX B PI'OC 00O, a Taxke ¢ yuetoM ¢enepaabHOi paboueit
nporpammsl BocnuTanus 1 Konnenuuu npenojaBanus yueOHoro npeamera «Pusnkay.

CO,[[ep)KaHI/IC nporpamMmsl 110 (I)I/ISI/IKe HaITpaBJICHO Ha (I)OpMI/IpOBaHI/Ie CCTeCTBeHHO'HaquOﬁ T'paMOTHOCTHU 06yqa101111/1xc;1 1 OpraHu3anuro
HU3YUCHUA (pI/ISI/IKI/I Ha JeITeJIbHOCTHOM OCHOBE. B nporpamme 1o (1)I/I3I/IK6 YYUTBIBAOTCA BO3MOKHOCTU yqe6H0r0 npeamMceTa B peaindallun



tpeboBanuit ®I'OC OO0 K mIaHUPYEMbIM JTHYHOCTHBIM U METANIPEIMETHBIM pe3yIbTaTaM 00Y4YeHHs, a TAKKE MEKIIPEIMETHBIE CBA3H
€CTECTBCHHO-HAYYHBIX YICOHBIX MPEIMETOB Ha YPOBHE OCHOBHOTO 00IIEro 00pa3oBaHMs.

[Mporpamma no (Gu3MKe ycTaHABIMBACT pacipeeieHre ydeOHOro Marepualia o rojam ooy4denus (1o kiaccam), npeyiaraeT mpuMepHYo
MoCaCaA0BATCIIbHOCTD U3YUCHUA TCM, OCHOBAHHYIO HaA JIOTUKE Pa3sBUTUA MTPCAMETHOIO COACPIKAHUA U YUCTC BO3PACTHBIX ocoOeHHOCTEN
00yJaronuxcs.

[Tporpamma no ¢usuke pazpaboTaHa ¢ 1ETbI0 OKa3aHUsI METOJMYECKOM TTOMOIIY YYUTEINI0 B CO3/IaHUK paboueil mporpamMmsl 1o y4eOHOMY
IIpEAMETY.

®u3rKa SBISETCS CUCTEMOOOPA3yIOLIUM Ul €CTECTBEHHO-HAYYHBIX YUEOHBIX TPEIMETOB, MOCKOIbKY (PU3HUECKHE 3aKOHBI JIEXKAT B OCHOBE
MIPOLIECCOB U SIBJICHUH, U3ydaeMbIX XUMUeH, Onosioruet, actpoHoMuell 1 gpusndeckoi reorpadueil, BHOCUT BKJIaJ B €CTECTBEHHO-HAYYHYIO
KapTUHY MUpa, PEA0CTaBIIsIeT HauboJee sicHble 00pa3iibl IPUMEHEHHUsI HAyYHOTO METO0/1a O3HAHMS, TO €CTh CII0co0a MOIy4eHUs TOCTOBEPHBIX
3HaHUHU O MHpE.

OnHa U3 TJIaBHBIX 33/1a4 (U3UIECKOT0 00pa30BaHUS B CTPYKTYpE 00IIero o0pa3oBaHmsi COCTOUT B (HOPMUPOBAHUH €CTECTBEHHO-HAYIHOM
T'PaMOTHOCTH M MHTEpeca K HayKe y 00yJaroImuxcs.

N3yuenue ¢pus3nku Ha 6a30BOM YpOBHE MPEATNOAraeT OBJIaACHUE CIEIYIOIIMMU KOMIIETEHTHOCTSIMH, XapaKTepU3YIOLUIUMU €CTECTBEHHO-
HAy4YHYIO TPAMOTHOCTD!

e HAY4YHO O0OBACHATH SIBJIICHUS,
e OIOCHMUBATH U IIOHUMATb 0COOEHHOCTH HAQy4YHOTO UCCIICNOBaHMA,

e HHTCPIPETUPOBATH JAHHBIC U HCIIOJIb30BATh HAYUYHBIC JJOKA3aTCIbCTBA JIS1 TTOJIYYCHHU A BBIBOJOB.

I_IGJ'II/I HU3YUCHUA (I)I/ISI/IKI/I Ha YPOBHC OCHOBHOTO 06mero 06p330BaHI/I$I OIIPCACIICHLI B KOHI_IGHI_II/II/I npernoaaBaHusA lee6H0r0 npeamMcTa «Dusuka»
B O6paSOBaTCJ'II>HbIX OpraHru3anuiax Poccuiickoit CDe):[epauI/H/I, peaIn3yromuXx OCHOBHBIC 06me06p330BaTeHBHLIe IIporpaMMmal.

Hean u3yyenus Ppu3uKu:

e TpUOOpPETEeHUE UHTEPECa M CTPEMIICHUS 00YJarONIUXCsl K HAYYHOMY M3YYEHHIO IPUPOIBI, Pa3BUTHE UX WHTEIUICKTYaIbHBIX U
TBOPYECKHUX CIIOCOOHOCTEH;



pa3BUTHE MPEACTABICHUNA O HAYYHOM METO/I€ IO3HAHUS 1 (POPMUPOBAHHUE UCCIIETOBATEIBCKOTO OTHOIIEHHS K OKPY/KAIOLIHM
SIBJICHUSIM

(dbopMupoBaHHE HAYIHOTO MUPOBO33PEHHS KaK Pe3ysIbTaTa U3y4eHUs] OCHOB CTPOCHHS MaTepuH U (DyHJAMEHTAIBHBIX 3aKOHOB (DU3UKH,
(dbopmMupoBaHHe MPEACTABICHUN O POJIM (DU3UKH TSl PA3BUTHSI IPYTUX €CTECTBEHHBIX HAYK, TEXHUKU U TEXHOJIOTHH;

pa3BHUTHE MIPEICTABICHHUIA O BO3MOKHBIX cepax Oymymied mpodeccnoHaAIbHOM IeATeIbHOCTH, CBSI3aHHOU ¢ (PM3UKOM, TIOJITOTOBKA K
JalpHeneMy oOy4eHHUI0 B 3TOM HallpaBJICHUU.

JlocTrkeHue 3TuX Leael mporpaMMbl o (prU3HMKe Ha ypOBHE OCHOBHOTO 00111ero o0pa3oBaHuUs 00ECIIeYnBAETCS PEILICHUEM CIAEAYIOIINX 3a4a4:

[ HpI/IO6peTeHI/Ie 3HaHUH O JUCKPETHOM CTPOCHHUU BEIICCTBA, O MEXaHNUYCCKUX, TCIIJIIOBBIX, SJICKTPUYCCKHUX, MAarHUTHBIX 1 KBAHTOBEIX
SABJICHUSX,

[ HpI/IO6peTeHI/Ie YMGHI/Iﬁ ONMCKIBATE U OOBSICHATD (1)1/13I/II-IGCKI/IG SABJICHUS C UCIIOJIB30BAHHUEM MMOJTYYCHHBIX 3HaHHI>'I;

e OCBOCHHME METOJOB PCHICHUSA HpOCTGﬁIHPIX PACUCTHBIX 3aaa4 C UCII0JIb30BaHUEM q)HSH‘IeCKI/IX MO}IeHefI, TBOPUYCCKHX U IMPAKTHUKO-
OPUEHTUPOBAHHBIX 334,

e pa3BUTHE YMEHUH HAONIOIATh MPUPOIHBIC SBICHUS M BBITIOJIHATH OIBITHI, Ta00paTOPHBIC PabOTHI U AKCIIEPUMEHTAILHBIC
WCCIIEIOBAHUS C UCTIOIB30BaHUEM H3MEPHUTEIBHBIX IIPUOOPOB,;

e OCBOEHHE PUEMOB pabOTHI ¢ MH(MOpPMaIUel (HU3NIECKOTO CoIepKaHus, BKIIIOUass HHPOPMAIIHIO O COBPEMEHHBIX JIOCTHKEHHUSIX
(hM3UKH, aHATTN3 U KPUTHYECKOE OIIEHUBAaHWE HH(POPMAIINH;

e 3HAKOMCTBO €O chepaMu MpoPeCcCUOHATBHON NEeSITeIbHOCTH, CBA3aHHBIMU C (PU3HKOH, U COBPEMEHHBIMU TEXHOJIOTHSIMH,
OCHOBAHHBIMH Ha JIOCTHIKCHUSAX (PU3HUECKON HAYKH.

Ha usyuenue ¢usuku (6a30BbIii YpOBEHB) HA YPOBHE OCHOBHOTO 00I1[ero 00pa3oBaHus oTBOAUTCs 238 4acoB: B 7-M Kiacce — 68 yacoB (2 yaca B
Hezen), B 8-M kiacce — 68 yacos (2 gaca B Henemo), B 9-m kinacce — 102 gaca (3 yaca B Heelo).

[Ipennaraemsriii B mporpamme 1o ¢pu3MKe rnepeueHs J1a00paTopHbIX padOT U OTBITOB HOCUT PEKOMEHIATEIbHBIN XapaKTep, YUUTENb JIeIaeT
BBIOOD MpoBeeHus 1a00PATOPHBIX PA0OT U OTBITOB C YYETOM MHIUBUIYAIbHBIX 0COOCHHOCTEH 00yUaromuxcs, ClucKa SKCIIePUMEHTATbHBIX
3aJlaHu, MpejularaeMbIX B paMKax OCHOBHOTO TOCYIapCTBEHHOTO 3K3aMeHa Mo (U3HKeE.

J5ia peanuzanuu MporpaMMbl HCTIONB3YIOTCA YUeOHUKH, JOMYIEHHBIE K UCTIOIb30BAHUIO TPU pealn3alii UMEIOIIUX TOCYAapCTBEHHYIO
aKKpeAUTalMI0 00pa3oBaTeIbHBIX MPOTPAMM HAYAIBHOTO OOIIEro, OCHOBHOTO OOIIIEro, CpeHEro 00IIero o0pa3oBaHus OpraHUu3alusIMy,
OCYILIECTBISIONIUMHU 00pa30BaTENbHYIO NEATENBHOCTh, prukazoM Munnpocsenienus ot 22.06.2026 Ne 436:



dusuka: 7-i kinacc: 0a30BbIi ypoBeHb: yueOHHK; 3-¢ u3nanue, nepepadoranHoe/ [eppimkun M.M., UBanoB A.U., AkunonepHoe
obmectBo «M3marensctBo "IIpocBemnieHne'»;

dusuka: 8-if kiacc: 0a30BbIi ypoBeHb: yueOHUK; 3-¢ u3nanue, nepepadorannoe/ [epoimkun U. M., UBanoB A. U., AkiimoHnepHoe
obmectBo «M3natenscTBo "llpocBenienue'»;

dusuka: 9-if kiacc: 0a30BbIi ypoBeHb: yueOHUK; 3-¢ u3nanue, nepepadorannoe/ [epoimkun WM. M., ['yrauk E. M., BanoB A. U. u
npyrue, AkimonepHoe oomiectBo «M3narensctBo "lIpocBemenne’;

o <..>

DNEKTPOHHBIC 00pa30BaTEIBHBIC PECYPCHI, JOIMYIIEHHBIC K UCIIOJIH30BAHHIO TIPU PEATU3AIMU UMEIOIINX TOCYaPCTBEHHYIO aKKPEUTAIIHIO
00pa3zoBaTeNIbHBIX MPOTPaMM HAYaJIBLHOTO OOIIEro, OCHOBHOTO OOIIEro, CpeiHero oomero oopa3zoBanus NpukazoM MUHIIPOCBEIICHUS OT
23.07.2025 Ne 551:

OnextpoHHEIiT 0bpasoBarenbHbIi pecype. Pusuka 7 kmacc 000 «9K3AMEH-METUAY;
AnantuBHBINA KoMIuiekc o pusuke 7 kimacca OO0 «AU-CMAPTy;

dusuka, 7 - 9 ximaccet TAOY BO MI'TIVY;

s <,..>

Coaep:kaHue y4eOHOIro npeaMera

/-1 KJ1ace
Pa3nen 1. ®u3uka u ee poJib B NO3HAHUHN OKPY:KAIOIIEro MUpa.

dusuka — HayKa O IIpuponae. SIBnenus IIPUPOJBbI. dusnyeckue IBICHUSA. MEXaHUUYCCKHUE, TEIJIOBhIE, QJICKTPUYCCKUEC, MAIrHUTHBIC, CBECTOBBLIC,
3BYKOBBIC.

duznyeckue BEIMIUHEI. I/I3MepeHI/Ie (I)I/BI/I‘{eCKI/IX BeIU4YUH. OU3NIECKHE HpI/I60pH. HOFpeH_IHOCTL I/I3MepeHI/II71. MG)KIIYHapOI[HaH cucTreMa
CIAUHUIIL.



Kak ¢u3uka u apyrue ectecTBeHHbIC HAYKH M3y4aloT MPUPOIy. EcTecTBeHHO-HAYYHBIM METO/I TIO3HAHU . HAOII0IeHHEe, IOCTAHOBKA HAYYHOTO
BOHpOC&, BBIIBMKCHUEC TTHIIOTE3, 3KCHepI/IMeHT 110 HpOBepKC THUIIOTE3, O6T)$ICH€HI/IG Ha6JIIOIla€MOFO SABJICHU. OHI/ICB,HI/IG (1)I/I3I/I‘-ICCKI/IX $[BJ'ICHI/II71 C
HOMOILBIO MOJIEJIEN.

JdeMoHcTpanum.

1. MexaHuueckue, TEIIOBbIE, AEKTPUUECKHE, MATHUTHBIE, CBETOBBIE SIBJICHUS.
2. ®usnyeckue MpUOOPHI U MPOIEAypa MPSMBIX H3MEPEHUI aHAJIOTOBBIM M IU(PPOBBIM IPUOOPOM.

JlaGopaTopHblie padoThI U ONBITHI.

Onpenenenre HEeHbl JIENEeHUs HIKaIbl K3MEPUTEIBLHOIO MpHodopa.

N3mepenue paccTosHMiA.

N3mepenue o0bema KUAKOCTU U TBEPJOTO Tea.

Omnpenenenne pa3MepoB MaJIbIX TeJ.

N3mepeHune TeMnepaTypsl IpU HOMOIIH XKUAKOCTHOTO TEPMOMETPA U JaTYMKa TEMIIEPaTyphI.

IIpoBeneHune uccneq0BaHus O IPOBEPKE THIIOTE3bI: NATBHOCTD MOJIETA IapHKa, MYIIEHHOT0 FTOPU30HTAIBHO, TEM OOJIbIIE, YEM
0O0JIBIITIE BBICOTA ITYCKA.

ok wnE

Pa3nen 2. [lepBoHavaibHbIe CBEJI€HNsI O CTPOEHNH BelleCTBA.
CtpoeHue BelecTBa: aToMbl M MOJIEKYJIBI, X pa3Mepbl. OMbITH, JOKA3bIBAIOIIHNE TUCKPETHOE CTPOCHUE BEIIECTBA.

JIBukenHue yactuil BemecTBa. CBs3b CKOPOCTHU JABMXKEHUS YacTUIl ¢ TemnepaTypoii. bBpoyHoBckoe neuxkenue, nuddysus. Bzaumoneiicteue
YaCTHI] BEIIECTBA. MPUTSHKCHUE U OTTAIKUBAHHUE.

ArperaTHHe COCTOsIHMA BELICCTBA. CTPOCHHUE I'a30B, )KH,Z[KOCTeﬁ H TBEPAbIX (KpI/ICTaHHI/I‘leCKI/IX) Tel. B3aumMocBs3b MCKAY CBOMCTBaMHU BCIICCTB
B PA3HbIX arp€raTHbIX COCTOSAHUAX U UX ATOMHO-MOJICKYJIAPHBIM CTPOCHUCM. OcobeHHOCTH arperaTHbIX COCTOSIHUI BOJBI.

JdeMoHcTpanum.

1. HaGmoneHue OpOyHOBCKOTO JBUYKCHHUS.



2. Habmogenue muddysun.
3. HaOmronenue siBieHU, OOBSCHSIOMIUXCS TIPUTSHKCHUEM WM OTTAIKUBaHHEM YaCTHUI] BELICCTRA.

JlabopaTopHble paGoThI M ONBITHI.

1. Omenka tuaMeTpa aToMa METOJIOM psijioB (C Mcnob3oBaHueM (ororpadwui).
2. OmBITHI 110 HAOIIOACHUIO TETIOBOTO PACIIUPEHUS Ta30B.
3. OmbITHI MO OOHAPYKEHUIO ACHCTBHS CHUII MOJIEKYISIPHOTO TIPUTSKEHHUSL.

Paznen 3. /IBu:keHne U B3aUMOIeiicTBHE Tel.

Mexanunueckoe aBuxkeHue. PaBHoMepHOe B HepaBHOMepHOe ABmkeHue. CkopocTs. CpeHsisi CKOPOCTh NP HEPABHOMEPHOM JIBHKEeHHH. Pacuer
IIYTU U BPEMEHU JBKECHUS.

SIBneHne nHepuMK. 3aKOH MHEPLUH. B3auMoaeicTBre Te KaK MpUYMHA U3MEHEHHUSI CKOPOCTH IBMKEHUA Tesl. Macca Kak Mepa HHEPTHOCTH
tena. [InmoTHOCTh BemecTBa. CBSA3b MIIOTHOCTH C KOJMYECTBOM MOJIEKYJ B €IMHHIIE 00beMa BEIIECTBA.

Cuita Kak XapakTepuCcTUKa B3auMoaecTBus Tei. Cuia ynpyrocty u 3akoH ['yka. I3MepeHue cuiibl ¢ IOMOIIIbIO TMHAMOMETpa. SABjIeHue
TATOTEHUA U cuia TskecTd. Cuiia TSHKEeCTH Ha Ipyrux ruianerax. Bec tena. HeBecomocTs. CrioxeHue cuil, HallpaBJICHHBIX IO OJHOM MPSMOIi.
PaBnopeiictByromas cuit. Cuna tpenus. TpeHue ckoiabkeHus U TpeHHue Nokos. TpeHue B mpupoJie U TEXHUKE.

JdemoHcTpauuu.

HaGnronenne MexaHM4eCKOTO ABIKEHUS TeIa.

N3mepeHue cCKkopocTy MPSMOJTMHEHHOTO IBY)KCHHS.
Halnronenue siBICHHUS HHEPIIMH.

HaGnronenue n3sMeHeHus: CKOPOCTH MPH B3aUMOICHCTBUH TEJL.
CpaBHeHME MacC N0 B3aUMOJIEHCTBUIO TEL.

CrnoxxeHue cuil, HalpaBJIEHHBIX 110 OJTHOM IPSIMOM.

ocoukrwdE

JlabopaTopHbie paGoThbI M ONBITHI.



agrONE

OmnpeneneHne CKOPOCTH PaBHOMEPHOTO JIBMKEHHS (IIapUKa B )KUIKOCTH, MOJICIHN 3JICKTPHYECKOTO aBTOMOOHJIS U T. 1I.).
Omnpenenenne cpeHell CKOPOCTH CKOJIbKEHUs OpycKa WX LIapuKa [0 HAKIOHHOW MJIOCKOCTH.

Onpenenenre MIOTHOCTU TBEPAOTO TeNa.

OmBITHI, AEMOHCTPUPYIOIINE 3aBUCUMOCTD PacTsbKeHUs (eopMaliiy) MPYKUHBI OT MPUI0KESHHOHN CHITBI.

OnbIThI, 1EMOHCTPUPYIOIINE 3aBUCUMOCTb CUJIBI TPEHUS CKOJIBKEHUS OT Beca TeJla ¥ XapaKTepa COIPUKACAIOIINXCS TOBEPXHOCTEH.

Pasnen 4. /laBjieHue TBepaAbIX TeJ, (KMIKOCTEH 1 ra3os.

Hasnenue. CriocoObl yMEHbILIEHUS U YBEIUUEHUs JaBieHus. [laBieHre raza. 3aBUCMMOCTD JaBJIeHUs ra3a oT o0bema, reMreparypsl. [lepegaua
JABJIEHUS TBEPJBIMU TEJIAMH, KUJIKOCTAMHU U razaMu. 3akoH [lackans. [IHeBMaTH4Yeckne MammHbl. 3aBUCUMOCTb JTABJICHUS )KUJKOCTU OT
riyounsl. 'mapocratnyeckuit mapagokc. Cooduaromuecs cocyapl. [ napaBinyeckue MeXaHU3MBbl.

Atmocdepa 3emnu u armocepHoe aaBieHue. [I[puunHsl cymecTBoBaHus BO3AyIHOM 06010uky 3emiu. OnbiT Toppuuennu. U3mepenue
aTMOC(epHOro JaBjaeHHs. 3aBUCUMOCTh aTMOC(EpPHOTro 1aBJIEHUS OT BBICOTHI HaJl ypoBHEM Mops. [Ipubops! 11t usmepenus: atmochepHoro
JABJICHMSL.

JlelicTBHE KUAKOCTH M T'a3a Ha MOTPYKEHHOE B HUX TeJ0. BeiTaskuBaromas (apxumenosa) cuia. 3akoH ApxumMena. [IaBanue Tei.
Bo3znyxomiaBanue.

JdemoHcTpaumu.

NN PE

3aBUCHMOCTD JJaBJICHUs ra3a OT TEMIIEPATYpBI.

[lepenaua naBieHUs )KUIKOCTBIO U T'a30M.

CooOmaromuecst COCy/Ibl.

I'mnpaBauyeckuil mpecc.

[IposiBnenue aeiicTBUsI aTMOCHEPHOTO TaBICHUS.

3aBHCHMOCTH BBITAJIKUBAIOIIEH CHIIBI OT 00beMa MOTPYKEHHOM YacTH Tejla U IMJIOTHOCTH KHUAKOCTH.

PaBeHCTBO BBITAIKMBAIOIIEN CUJIBI BECY BBITECHEHHOW KUJIKOCTH.

VYcnoBue miaBaHus TN IJIABAHUE WU TTOTPYKEHUE TEJl B 3aBUCUMOCTH OT COOTHOLIEHUS TUIOTHOCTEN TeJIA U JKUIAKOCTH.

JlabopaTopHble paGoThbI M ONBITHI.



HccnenoBanue 3aBUCMMOCTH Beca Teia B BOJIC OT 00beMa MOTPY)KCHHON B )KHUIKOCTh YaCTH Tella.

Onpenenenne BhITAIKUBAIOIIEH CUJIb, IEHCTBYIOIIEH Ha TEJIO, IOTPYKEHHOE B KUIAKOCTb.

[IpoBepka HE3aBUCUMOCTH BBITAIKMBAIOIICH CHIIBI, JIEHCTBYIOIIEH HA TEJIO B )KUAKOCTH, OT MAcChl TENa.

OMBITHI, IEMOHCTPUPYIOIINE 3aBUCUMOCTh BBITAJIKMBAIOIIECH CHUJIBI, IEHCTBYIOIEH Ha TEJIO B KUJKOCTH, OT 00beMa MOTPYKEHHOH B
JKHJIKOCTh YaCTH TeJIa M OT INIOTHOCTH KHIKOCTH.

5. KoHcTpynpoBaHnue apeomeTpa Wid KOHCTPYUPOBAHUE JIOJKH U ONIPEICIICHUE €€ TPY30TI0ITHEMHOCTH.

PoNbE

Pa3nen 5. PaGora u MomHocTh. JHeprus.

Mexannyeckasi pabota. MOIIHOCTb.

[IpocThie MexaHU3MBI: pbIuar, OJI0K, HaKJIOHHAas II0cKoCTh. [IpaBuio paBHOBecus pbyara. [IlpuMenenue npaBusia paBHOBECHS pblyara K OJI0KY.
«3o0Toe mpaBuiio» Mexanuku. Koadumnment nosiesnoro naevicteus (nanee — KIT/I) mpocthix Mexann3MoB. [IpocThie MeXaHU3MBI B OBITY U

TEXHHUKE.

Mexannueckas sHeprusi. Kunernueckas U noTeHIanbHas 3Heprus. [IpeBpanienne oJHOro Bua MEXaHUYECKOM SHEPTUU B IPYroi. 3aKOH
COXPAHEHHUS SHEPTUHU B MEXaHUKE.

JdemoncTpauuu.
1. TIpumepsl MPOCTHIX MEXaHU3MOB.
JlaGopaTopHble padoThI U ONBITHI.
. Onpenenenue paboThI CHIIbI TPEHUS MPU PABHOMEPHOM ABWKEHUU TeJIa MO0 TOPU30HTAIBHOM MOBEPXHOCTH.
. MccnenoBanue ycnoBuil paBHOBECHS pbIyara.

. N3mepenune KIIJI HaKJTIOHHOM IJIOCKOCTH.
. M3ydeHne 3aKk0Ha COXpPAHEHUs MEXaHUYECKOU DHEPTHH.

A WODN -
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Paznen 6. TenJioBbI€ ABJICHHS.

OCHOBHBIE ITOJIOKCHUS MOJIGKy.H?IpHO-KHHGTHHGCKOﬁ TCOPHU CTPOCHUA BCIICCTBA. Macca u PasMEpPbl aTOMOB U MOJICKYII. OHI)ITI)I,
MOATBCPXKAAOINUE OCHOBHBIC IMOJIOKCHUSA MOJIeKy.H?IpHO-KI/IHCTI/ILIGCKOﬁ TCOPHHU.

Mogenu TBEpIOTO, JKUAKOTO U Ta3000pa3HOro COCTOsIHUM BemecTBa. Kpuctammnyueckue u amopdusbie Tena. O0bsicCHEHnEe CBONCTB ra3oB,
)KI/IZ[KOCTCI\/JI " TBEPABIX TCJI HA OCHOBC TOJ0KEHUH MOJ'IGKy.TIprHO-KHHGTPI‘I@CKOﬁ TCOPHUHU. CMauuBaHue U KalmnuJIJIAPHBIC SABJICHUA. Temnosoe
pacIIupeHue 1 cxaTue.

Temnepatypa. CBs3b TEeMIIepaTyphbl CO CKOPOCTBIO TEIUIOBOTO JBMKEHUS YacTull. BHyTpeHHss sHeprusi. CriocoObl M3MeHEHUs] BHYTpEHHEN
SHEepPruu: Teronepeaaya u coBepiueHrue padboTel. Bunbl Temnnonepeaayu: TEMIONPOBOIHOCTb, KOHBEKIINS, U3TydEHHE.

KonnuecTBo TemoThl. Y ienpHas TEMJIOEMKOCTh BEIeCTBa. TeriooOMeH U TeTUIOBOE paBHOBECHE. Y paBHEHHUE TEIUIOBOTO Oananca. [lnaBienne
Y OTBEpACBaHNE KPUCTAJUIMUECKHUX BEIIECTB. Y IeibHas TerioTa masienus. [TapooOpa3zoBanue u konaeHcamus. Mcmapenue. Kunenue.
VY aenpHas TEII0Ta MapooOpa3zoBaHus. 3aBUCUMOCTh TEMITEPATYPhl KUTIEHUS OT aTMOC(HEPHOTO TaBIICHHUS.

BrnaxnocTs Bo3ayxa.

DHeprus TOIUIMBA. Y IeJbHAs TEIJIOTa CTOPAHMSL.

[Tpunnumer paboter TeroBeix asurateneit KI1/[ TermoBoro neurarens. TerioBpie ABUTATENN U 3aIIUTA OKPYKAIOIICH CPEIbI.

3aK0H COXpaHEHUS U MPEBPAIICHHS YHEPTUHU B TEIIOBBIX MTPOIIECCaX.

JdeMoHcTpanum.

Habmronenue 6poyHOBCKOTO ABHKEHUS.

Habmronenue nudoysum.

Habmronenue siBIeHU cMauyuBaHus U KAWL PHBIX SIBICHUH.

Habmronenue TennoBoro pacuimpeHust Tell.

V3MeHeHue faBiieHus ra3a npu U3MeHEeHHH 00beMa U HarpeBaHUM UIIH OXJIaXICHUH.
[IpaBuna u3MepeHus TeMIeparyphl.

ocoarwdE



7. Buppl Temuionepenayu.

8. OxunaxkJIeHune Mpyu COBEPIICHUU pabOTHI.

9. HarpeBanwue rpu coBepiieHUN pabOThl BHEUTHUMHU CHJIAMH.
10.CpaBHeHHE TETIIOEMKOCTEH Pa3TUYHbIX BEIIECTB.
11.Habmronenne KumeHwus.

12.Habmoenre moCTOsIHCTBA TEMITEPATYPHI TIPH TUIABICHUH.
13.Mopnenu TeTmIOBBIX ABUTATEINEH.

JlabopaTopHble paGoThI M ONBITHI.

OnbIThI 1O OOHAPYKEHUIO IEHCTBUS CUJI MOJIEKYIISIPHOTO IPUTSKEHUSI.

OMnBITHI 110 BBIPAIMBAHUIO KPUCTAJUIOB MIOBAPEHHOM COJIM MJIU caxapa.

OHBITI)I 110 Ha6J'IIO)IeHI/IIO TCIIJIOBOTO pacmnpeHI/m Ta30B, )KI/IJIKOCTeﬁ nu TBepJIBIX TCII.

Ompenenenue MaBieHUs BO3ayXa B OAJIJIOHE IIMPHUIIA.

OMBITHI, IEMOHCTPHUPYIOIINE 3aBUCUMOCTh JaBJICHHSI BO3IyXa OT €r0 00beMa W HarPEBaHUS WIIH OXJIAXKICHUSI.
[TpoBepka runoTe3sl JIMHEWHON 3aBUCUMOCTH JIJTUHBI CTOJIOMKA KUAKOCTH B TEPMOMETPUICCKON TPYOKE OT TEMIIEPATYPHI.
HaGnronenne n3mMeHeHns BHYTPEHHEH SHEPTUU Tella B pe3yiIbTaTe TEIUIonepeaadd U padoThl BHEITHUX CHJI.
HccnenoBanue siBIeHNS TETNIOOOMEHA MPU CMENTMBAHUN XOJIOJHOW U TOPSYEH BOIBI.

. Ompenenenre KOJWYECTBA TEIJIOTHI, IOJYYEHHOTO BOJION ITPH TEINIOOOMEHE ¢ HarpeThIM METAJUTHYECKUM ITUIHHIPOM.
10 Omnpenenenue yaelIbHOM TEINIOEMKOCTH BEIECTBA.

11.MccnenoBanue mpoliecca ucrapeHusl.

12.0Omnpenenenre OTHOCUTEIIBHOM BIIAYKHOCTH BO3/TyXa.

13.Onpenenenue yaenbHON TEIUIOTHI TUIABICHUS JIb/IA.

CoNorLNE

Pa3zjgen 7. DiiekTpuyecKkne H MATHUTHbBIE SIBJICHHSI.

3J'IeKTpI/ISaI_[I/IH TCII. [[Ba poaa SJICKTPUUICCKUX 3aPsAa0B. BSaHMOHCﬁCTBHe 3aPsSPKCHHBIX TCII. 3aKoH Ky.]'IOHa (38.BI/ICI/IMOCTB CHJIBI B3aHMOHeﬁCTBHH
3apSAKCHHBIX TCJI OT BEJIMYMHBI 3apA10B U PACCTOSAHUSA MCKIAY TeHaMI/I).

QHGKTPI/ILIGCKOC TI0JIC. HaHpH}KeHHOCTB QJICKTPUYICCKOTO ITOJIA. HpI/IHI_II/IH CYIICPIIO3UINH IJICKTPUICCKUX moJjien (Ha Ka4CCTBCHHOM ypOBHe).



Hocutenu snexTpuueckux 3apsiioB. DJIeMEHTapHbIN 1ekTpudeckuil 3apsia. CtpoeHue atoMa. [IpoBOTHUKY U JUAIEKTPUKU. 3aKOH COXpAaHEHUS
JIEKTPUYECKOIO 3apsizia.

DNEeKTPUYECKUN TOK. Y CIIOBHUS CYIIECTBOBAHUS IEKTPUUECKOTO TOKA. MICTOUHMKHM MOCTOSTHHOTO TOKa. JleMCTBUSA AIEKTPUUECKOTO TOKa
(TerutoBOE, XUMHUYECKOE, MAaTHUTHOE). DJICKTPUUCCKUI TOK B )KUAKOCTAX U rasax.

Onextpuueckas nenb. Cuia Toka. JnekTpuyeckoe HanpsbkeHne. ConpoTHBICHNE TPOBOAHMKA. Y IEIbHOE CONIPOTUBIICHUE BELIECTBA. 3aKOH
Owma juig ygactka nenu. I[locnenoBaTenbHoe U napajielIbHOE COEIMHEHUE IPOBOJHUKOB.

PaGota u MolIHOCTB AnekTpudeckoro Toka. 3akoH Jxoymns—Jlenna. DnekTpuueckue 1enu U TOTPeOUTENN ANEKTPUUECKON SHEPTUU B OBITY.
Kopotkoe 3ambikanue.

ITocrostHEBIC MarHUTEL. B3amMoaeiicTBIE MOCTOSSHHBIX MarouToB. MarauTHoe moJie. MarautHoe moJjie 3eMJIH U €T0 3HaueHHUE I KU3HU Ha
3emste. OnbIT OpcTena. MarHuTHOE MOJIE ANEKTPUIECKOro ToKa. [[puMeHeHne 3JIeKTpOMarHuToB B TEXHUKE. [[elicTBMEe MarHUTHOTO TOJISl HA
MPOBOJIHUK C TOKOM. DJIEKTPOJABUraTelb MOCTOSHHOTO TOKA. MICrob30BaHuE JIEKTPOJBUTATENICH B TEXHUYECKUX YCTPOMCTBAX U Ha
TpaHCHOPTE.

Omnbiter @apazes. SBneHne anekTpoMaruuTHON uHAYKIUH. [IpaBumno Jlenna. Dnexkrporeneparop. CiocoObl MOTYYSHHS MIEKTPUUESCKOM
SHEPruu. DIEKTPOCTAHIMU Ha BO30OHOBIIIEMbIX HCTOUYHUKAX SHEPTUU.

JdemoHcTpaumu.

OnexTpusanus Tell.

JIBa pojia ANEeKTPUYECKUX 3apsiI0B U B3aUMOJICHCTBUE 3apsKEHHBIX TEll.
YCTpOKCTBO U ACHUCTBUE IEKTPOCKOIIA.

DneKkTpocTaTuyecKas UHIYKLHUS.

3aKOH COXpaHEHUs EKTPUUECKUX 3apsi/IOB.

IIpoBOJHUKY U TUAIIEKTPUKH.

MonenrpoBaHu€e CUIIOBBIX JINHUM 3JIEKTPUYECKOTO MOJIS.

VM cTOYHNKH TOCTOSIHHOTO TOKA.

. JlelicTBHSA NEKTPUYECKOTO TOKA.

10 DNEKTPUUYECKUH TOK B )KUJIKOCTH.

CoNoOR~WNE



11.T"a30BbIi1 pa3psa.

12.M3mepenne CHITbl TOKa aMIEPMETPOM.

13.M3mepenne 3I1eKTpUYeCKOro HAPSKEHUST BOIIBTMETPOM.
14.Peocrtatr 1 Mara3uH COnpoOTUBIICHUH.

15.B3aumMopeiicTBrE TOCTOSHHBIX MarHUTOB.

16.MonennpoBaHue HEBO3MOKHOCTH pa3eIeHHs MOJTOCOB MarHuTa.
17.MonenupoBaHue MarHUTHBIX TIOJIEH TIOCTOSIHHBIX MAarHUTOB.
18.0mmIT DpcTena.

19.MarauTHOE TI0JIe TOKA. DJIEKTPOMArHHUT.

20./leficTBHe MarHUTHOTO TIOJISI HA TIPOBOJIHUK C TOKOM.
21.21eKTpoJBUTATENb TIOCTOSTHHOTO TOKA.

22 .ViccnenoBaHue SIBJICHUS DIIEKTPOMArHUTHOM WHIYKITUH.
23.0mbrTe1 Dapagest.

24.3aBUCUMOCTH HaNPaBICHHUS WHAYKIIMOHHOTO TOKA OT YCIOBUN €r0 BOZHUKHOBEHUSI.
25.0151eKTporeHepaTop MOCTOSTHHOTO TOKA.

JlaGopaTopHblie padoThI U ONBITHI.

OnbITH IO HAOTFOICHHUIO JICKTPU3AIUH TEJ MHAYKIIUESH U IPU CONTPUKOCHOBEHUH.

HccnenoBanue neiCTBUS IIEKTPUIECKOTO OISl HA TIPOBOHUKH U JMAJICKTPHKH.

COopka u rmpoBepka paboThI IEKTPUIECKOH LIEMH MOCTOSHHOTO TOKA.

H3mepeHue 1 peryImpoBaHUe CUITbI TOKA.

W3MepeHue U peryaupoBaHHUe HAIPSHKCHUS.

HccnenoBanue 3aBUCUMOCTH CHITBI TOKA, HIYLIETO Yepe3 PE3UCTOP, OT CONPOTUBIICHHS PE3UCTOPA M HATIPSIKCHUS Ha PE3UCTOPE.
OnbIThI, IEMOHCTPUPYIOIIHNE 3aBUCUMOCTD AJIEKTPUUECKOTO COMPOTUBIICHUS MMPOBOJHUKA OT €0 JJIMHBI, TUIONIAId MOTIEPEYHOTO
CCUCHHMSI U MaTepHUala.

8. IlpoBepka npaBuiia CIIOKEHHS HAIPSHKEHHUIA MTPU TIOCIIEI0BATEIIBHOM COCTUHEHUH JIBYX PE3HCTOPOB.

9. TlpoBepka npaBuiia AJsi CUIIBI TOKA IPU MapaJlIeIbHOM COEANHEHUH PE3UCTOPOB.

10.Onpenenenue paboTHI ANIEKTPUUECKOTO TOKA, UIYIIETO YePE3 PE3UCTOP.

11.0mpenenenre MOIHOCTHU 3JEKTPUUYECKOTO TOKA, BBIAEISIEMOM Ha pe3ucTope.

12.MccnenoBanue 3aBUCUMOCTH CHJIBI TOKA, MAYILETO Yepe3 JaMIOUKY, OT HAIIPsDKEHHs Ha Hel.

13.Ompenenenne KII/] narpeBarens.

NoookrowhE



14 MccnenoBanne MarHUTHOTO B3aMMO/ICHCTBHSI MOCTOSTHHBIX MarHUTOB.

15.M3y4yenne MarHUTHOTO TIOJISI OCTOSTHHBIX MAarHUTOB NPH UX OOBEINHEHUH U Pa3ICIICHUH.

16.MccnenoBanue AEHCTBHSI AIEKTPHUYECKOTO TOKA HA MArHUTHYIO CTPEJIKY.

17.0mbITHI, IEMOHCTPUPYIOUINE 3aBUCUMOCTD CHIIBI B3aUMO/ICHCTBHSI KATYIIKM C TOKOM W MarHUTa OT CHJIbI TOKA U HAIPaBJICHHS TOKA B
KaTyIIIKe.

18.M3ydenue neiicTBUS MarHUTHOTO TIOJISl HA TIPOBOJJHUK C TOKOM.

19.KoHcTpynpoBaHue 1 u3ydeHre paboThl SJIEKTPOIBUTATEIS.

20.13mepenne KII/] anexTpoaBUTaTenbHOM YCTaHOBKH.

21.OmBITHI IO HCCIIEOBAHUIO SBJICHUS DIIEKTPOMArHUTHON MHAYKIIUH: UCCIIEJOBAaHNE N3MEHEHUH 3HAUCHNS U HAIIPABIICHHSI
WHIYKIIHOHHOTO TOKA.

9-i1 kJ1acc

Pa3nen 8. Mexannueckue siBJIeHHUS.

Mexanunueckoe apuxenue. MarepuanbHas Touka. Cucrema orcyeta. OTHOCUTEIIBHOCTh MEXAHMYECKOTO ABMKEHUA. PaBHOMEpHOE
MpsAMOJIMHENHOE JIBM>KeHHe. HepaBHOMepHOE npsiMosMHEeNHOe ABMkeHne. CpeHssi 1 MTHOBEHHAsi CKOPOCTh Tejla IIPU HEPAaBHOMEPHOM
JBUKECHUH.

Yckopenue. PaBHoyckopeHHOE npsiMonHeliHoe aBrxkeHne. CBoboanoe naaenue. Onwitel [ammmes.

PaBHOMepHOE ABHKEHHE IO OKpYXHOCTU. [leproa u yactora obpamienus. JIuneiinas u yrimoBasi ckopoctu. LleHTpocTpeMuTenbHOE YyCKOPEHHE.
[IepBsiii 3akoH HerotoHa. Bropoii 3akoH Hetotona. Tpertuii 3akoH HetotoHa. [IpuHun cynepno3uiyu Cuil.

Cuna YIIpyrocTu. 3aKkoH FYKa Cuna TPEHMA. CUJIa TPCHHUA CKOJBXCHUs, CHJIa TPCHUSA IOKO, APYTrue BUJBI TPCHUS.

Cuna TSOKECTH M 3aKOH BCEMUPHOTO TATOTEHHsI. Y CKOpeHHe cBoOoIHOTO nasieHus. JBmkenue mianeT Bokpyr Connua. IlepBas kocMudeckas
ckopocThb. HeBecoMOCTh 1 nEperpysKu.



PaBHOBecue MaTepuanbHON TOUKU. AOCOIFOTHO TBEpI0€ Te0. PaBHOBECHE TBEPIOTO Tea ¢ 3aKPEIICHHON OChIO BpalieHusl. MOMEHT CHJIBL.
LenTp TsxecTH.

Nmnynsc Tena. 3Menenue umnynbca. Minynbe cubl. 3aKOH COXpaHEHUs UMITyjibca. PeakTuBHOE IBUKEHHUE.

Mexannyeckast paboTa 1 MOIIHOCTb. PaboTa cui TskecTH, ynpyroctd, TpeHus. CBs3b sHepruu U paboThl. [loTeHnnanbHas sHeprus Tena,
IIOJHATOrO HaJ| IOBEPXHOCTHIO 3eMIIH. [loTeHImanbpHas sHeprus ckaTtoi npyxuHsl. Kunerndeckas sneprus. Teopema 0 KHHETHYECKON
SHEpPruu. 3aKOH COXPaHEHUS] MEXaHUYECKOW SHEPTUH.

JdeMoHcTpanum.

ok wnE

7.
8.
9.

Habmoienne MeXaHU9IeCKOro JIBIKEHUS TeJIa OTHOCHTEIIFHO Pa3HBIX TENI OTCUETA.

CpaBHEHME TyTE€W ¥ TPACKTOPHIA IBMKEHHUS OJTHOTO M TOTO 7K€ T€JIa OTHOCUTEIBHO Pa3HbIX TEJ OTCUETA.

N3Mepenne CKopoCTH U YCKOPEHHS TPSIMOJIMHEUHOTO JBUKECHUS.

HccnenoBanue Mpu3HaKOB PaBHOYCKOPEHHOTO JBKEHHS.

HaOnronenne IBMKEHHS Tela TI0 OKPYXHOCTH.

Habnronenne MexaHWMYeCKHX SIBJICHUH, MPOUCXOIANINX B CHCTEMe 0TcueTa « Tenexkay npu ee paBHOMEPHOM U YCKOPEHHOM JIBHKCHUH
OTHOCHTENIbHO KaOuHeTa (Pu3uKH.

3aBHCHMOCTBH YCKOPEHUS Tejla OT MacChl Tejla U JICHCTBYIONICH HA HETO CHIIBL.

HaOnroeHue paBeHCTBa CHIT ITPH B3aUMOJICHCTBHU TEll.

W3meHeHwue Beca Tena Mpu yCKOPEHHOM JIBHKCHHH.

10.ITepenaya umMnysbca Mpy B3aMMOJICHCTBHH TEJ.

11.TTpeoOpa3oBaHus SHEPIHH IIPH B3aUMOJICHCTBUH TEll.

12.CoxpaHeHre UMITyJIbCa IPU HEYIIPYTOM B3aUMO/ICHCTBUH.

13.CoxpaHeHue UMITyJIbca Mpu aOCOIIOTHO YIPYTrOM B3aUMOICHCTBHUH.

14.HabGroieHre peakKTUBHOTO JIBH)KCHUS.

15.CoxpaHeHHe MEXaHHMYECKOM SHEPTHH IIPU CBOOOTHOM ITaICHUH.

16.CoxpaHeHre MEXaHMYECKOM YHEPTHH MPH IBIKEHHUH TeJa MO IeHCTBUEM MPYKUHBI.

JlabopaTopHbie paGoThbI M ONBITHI.

1.

KOHCprI/IpOBaHI/IC TpaKTa I pasroHa u JaIbHEHUIIIETO PaBHOMCPHOTO ABHUXXCHUA HIapUKa UIIN TCIICIKKH.



Omnpenenenne cpeHell CKOPOCTH CKOJIbKEHHs OpycKa MM IBM)KEHUS IIapHUKa 110 HAKJIOHHOW TIOCKOCTH.
OmnpeneneHne yCKOpEHUs Teja MPH PaBHOYCKOPEHHOM JBM)KEHUH 110 HAaKJIOHHOW TUIOCKOCTH.

HccnenoBanue 3aBUCUMOCTH IYTH OT BPEMEHH IIPU PaBHOYCKOPEHHOM JIBIKEHHUHU 0€3 Ha4aIbHON CKOPOCTH.
[TpoBepka rumoTessl: €Ciiv MPU PaBHOYCKOPEHHOM JIBUKEHUU 0€3 Ha4aIbHON CKOPOCTH ITyTH OTHOCSATCS KaK psil HEYETHBIX YUCE, TO
COOTBETCTBYIOIINE MMPOMEKYTKH BPEMEHH OIMHAKOBBHI.

HccnenoBanue 3aBHCUMOCTH CHITBI TPEHUS CKOJIBKEHHS OT CHIIBI HOPMAJIBHOTO JaBIICHHS.

Onpenenenne ko3pGuueHTa TPEHUS CKOJIBKEHHUS.

Omnpenenenne KeCTKOCTU MPYKUHBI.

. Ompenenienue pabOTHI CHITBI TPEHHS IPH PAaBHOMEPHOM JIBI)KEHUH TEJIa TI0 TOPU30HTAIBHOMN MTOBEPXHOCTH.

10 Omnpenenenne pabOTHI CHITBI YIIPYTOCTH TIPH MOABEME T'Py3a C UCTIOIH30BaHNEM HETIOIBMYKHOTO U TIOJJBHYKHOTO OJIOKOB.
11.M3yueHue 3aKkoHa COXpaHEHUsI YHEPTUU.

abrwn
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Paznea 9. Mexannueckue K0JIe0AHUSA U BOJIHDI.

KonebarenpHoe nBmkenne. OCHOBHBIC XapaKTEPUCTUKHU KOJECOAHMI: IEPHO/I, 9aCTOTa, aMIUTHTYyAa. MaTeMaTH4ecKuil U PYKUHHBIN MasTHUKH.
[IpeBpaienue sHeprun Mpu KojaedaTeabHOM JBUKEHUU.

3aryxatomue koyieOanus. BeiHyxienHbie konebanus. Pesonanc. Mexanndeckue BoiaHbl. CBOMCTBA MEXaHMUECKUX BOJIH. [IpomoapHbIC 1
nomnepeyHble BOJHBL. [[11MHa BOJIHBI U CKOPOCTH €€ pacnpocTpaHeHus. MexaHnuecKkrue BOJIHbI B TBEPJIOM TeJle, CEHCMUYECKHE BOJIHBI.

3ByK. [’ poMKOCTB 3ByKa U BbicoTa ToHA. OTpakeHue 3Byka. H(Dpa3ByK U yabTpa3ByK.
JdeMoHcTpanum.

HaGnronenue xonebanuil Ten nojx AeHCTBUEM CHIIBI TSHKECTH M CHIIBI YIIPYTOCTH.
HaGnronenue xonebanuil rpy3a Ha HUTH U Ha IIPY>KUHE.

HaGnronenue BeIHYXA€HHBIX KOJIeOaHUI U pe3oHaHca.

PacnipoctpaHeH#e MpoI0IbHBIX U MOMEPEYHbIX BOJIH (Ha MOJICIIH).
HaGnroneHue 3aBUCMMOCTH BBICOTHI 3ByKa OT YaCTOTHI.

AKycTHYeCKH pe30HaHC.

oakrwnpE

JlabopaTopHble padoThbI M ONBITHI.



Omnpenenenre 9acTOThI U IEPUOIa KOJIeOaHN MAaTEeMAaTHYECKOTO MasiTHUKA.

Ornpenenenre 4acTOThI U TIEpHO/Ia KOJIeOaHUM TPYKUHHOTO MasTHHUKA.

HccnenoBanue 3aBUCMMOCTH IepHoa KOJeOaHN OIBEHIEHHOTO K HUTHU Tpy3a OT JAJIMHbI HUTH.

UccnenoBanue 3aBUCUMOCTH MieproJia KojieOaHUil MPY>KMHHOTO MasiTHUKA OT MAcChl rpy3a.

[IpoBepka HE3aBUCUMOCTH TIEpHO/Ia KOJICOaHH Tpy3a, MOABEIICHHOTO K HUTH, OT MacChl rpys3a.

OnbIThI, 1EMOHCTPUPYIOIINE 3aBUCUMOCTD NEpHOa KoJeOaHnu NPYKUHHOTO MasiTHUKA OT MacChl I'py3a U )KECTKOCTH MPYKUHBI.
N3mepenue yckopeHnusi CBOOOHOTO TaACHHS.

NoukowhE

Pazgen 10. Di1eKTpOMArHUTHOE N0J€ M 3JIEKTPOMATHUTHBIE BOJTHBI.

DJIEKTPOMArHuTHOE MoJjie. DJIEKTPOMArHuTHhIE BOJIHBI. CBOMCTBA 3JIEKTPOMArHUTHBIX BOJIH. [IIKana anekTpoMarHuTHeIX BOJIH. cnons30BaHue
3JEKTPOMArHUTHBIX BOJIH JIJI1 COTOBOM CBSI3H.

DJIeKTpOMarHuTHas nmpupoaa ceera. CKopocTh cBeTa. BoTHOBBIE CBOWMCTBA CBETA.
JdemoHcTpaumu.

1. CpoiicTBa 3JI€KTPOMArHUTHBIX BOJIH.
2. BosHOBEIE CBOMCTBaA CBeETA.

JlabGopaTopHblie padoThI U ONBITHI.
1. M3yyeHue cBOMCTB MEKTPOMArHUTHBIX BOJIH C IOMOIIIbIO MOOMIIBHOTO TenedoHa.
Pazgen 11. CBeToBEI€C IBJICHHS.

queBaﬂ MOJIedb cBeTa. MICTOUHUKM CBETa. HpﬂMOJ’IHHGfIHO@ pacipoCTpaHCHUC CBCTA. 3aTrMeHus COJ'IHI_Ia u .HYHBI. OTpameHHe cBerta. IInockoe
3€pKaJo. 3aKkoH OTpPaAKCHUSA CBCTA.

HpeHOMHCHI/IC cBeTa. 3aKoH IMPEJIOMJICHUS CBCTA. ITonnoe BHYTPCHHCC OTPAXKCHUC CBCTA. Hcnonp30BaHu€E MOJIHOTO BHYTPCHHCTO OTPAKCHUA B
OIITHYCCKHUX CBCTOBOAAX.



JIunza. Xop nydeii B mun3e. OnTuyeckas cuctema oTroarnmapara, MUKPOCKOIIA M TeJIeCKoma. 71a3 kak onTuyeckas cuctema. bamsopykocts u
JAaIbHO30PKOCTb.

Pasnoxxenue 6enoro cseta B criektp. OnbiTel HptoToHa. CliokeHue crieKTpasibHbIX LBETOB. Jlucnepcus cBera.
JdeMoHcTpanum.

[IpssMOnMHENHOE PACTIPOCTPAHEHHE CBETA.

OTtpakeHue cera.

[Tonyuenue n300paxxeHui B MJIOCKOM, BOTHYTOM U BBIITYKJIOM 3€pKajiax.
[Ipenomiienue cBera.

OnTuveckuii CBETOBOI.

Xox mydeil B coOuparolei JInH3e.

XoJ1 myder B pacCEUBAIOIIEH JIMH3E.

[Tonydyenune n300pakeHHI C TOMOIIIBIO JTMH3.

. punun aeictBusa Goroanmnapara, MUKPOCKOTIA M TEJIECKOTIA.
10.Mogens rinasa.

11.Pa3noxenue Genoro cBeTa B CIEKTP.

12 .Ilony4yenue Gesoro cBeTa Npu CIOKEHUH CBETA Pa3HbIX IIBETOB.

CoNoRrwWNE

JlabGopaTopHblie padoThI U ONBITHI.

HccnenoBanue 3aBUCUMOCTH yIJIa OTPaXKEHUSI CBETOBOTO JIy4a OT YIJla Ma/IeHuUs.

N3ydeHne xapakTepuCTUK U300pakeHHsI IPEAMETa B TUIOCKOM 3epKaie.

HccnenoBanue 3aBUCMMOCTH yIJIa MPEIOMIICHHUS] CBETOBOTO JIy4da OT yIJia MaJeHHs Ha TPaHUILIEe «BO3AyX—CTEKIIO».
[Tonyuenue n300paxeHui ¢ MOMOIILI0 COOMPAOIIEH JTMH3BI.

Omnpenenenre HOKYCHOTO PaCCTOSIHUS U ONITUYECKON CHIIBI COOMPAIOIEi JTUH3bI.

OnBITHI MO Pa3IOKEHUIO OEI0T0 CBETa B CIEKTP.

OnBITHI MO BOCIIPUSATHIO I[BETA MPEIMETOB MPH UX HAOIIOJCHUN Yepe3 IBETOBbIE (PHIBTPHI.

Nook~ownE

Paszgen 12. KBaHTOBbBIC SIBJICHUS.



OmnbiTel Pesepdopaa u mmanerapHas mozens atoma. Monens aroma bopa. Mcryckanue u norsoienue cBeta aromoM. KBantel. JIuneiiuarsie
CIIEKTPBI.

PagnoaktuBHOCTB. Anb(a-, 6eta- u ramma-uznydenusi. CTpoeHue atToMHOTO sipa. HykinmoHnHast Moaens aToMHOTO sipa. M3oTomsl.
PannoaktusHele npeBpamienus. [lepuon nomypacnana aTOMHBIX s1IEp.

HI[CpHBIC pCaKknuu. 3aKoHEI COXpaHCHUA 3apAaa0BOTO U MaCCOBOTO YHCCII. 3H€pFI/I$I CBA3H aTOMHBIX AJCP. CBs13b Macchbl U OHEPTHUH. PeaKHI/II/I
CHUHTC3a U ACIICHUA AOCP. Hctounukn OHEPTUn COJ'IHHa " 3BC3/.

AnepHas sHepreTrka. JIeMCTBHS pagOAKTUBHBIX U3JIyYEHUN Ha KUBbIE OPraHU3MBI.
JdeMoHcTpanum.

CHCKTpI)I HU3JTYUYCHUA U MMOTJIOINICHUA.

CrieKkTpsl pa3IU4HbIX [a30B.

CnekTtp Bogopoaa.

HaGnronenue tpexoB B kamepe Buibcona.

PaboTa cueTurnka HOHU3UPYIOMINX U3ITyICHUM.

Peructpanus uznydeHust npupoIHbIX MHHEPAJIOB U MPOIYKTOB.

ogakrwnpE

JlabGopaTopHblie padoThI U ONBITHI.

1. HabGnroseHue CILTONTHBIX U JIMHEHYATBIX CIICKTPOB H3JTyYCHHUS.
2. HccnenoBanue TPEKOB: H3MEPEHHE SHEPTMU YACTHUIIBI TI0 TOPMO3HOMY TTyTH (110 (hoTOrpadusm).
3. M3mepenne paanoakTHBHOTO (OHA.

IHoBTOpHTEILHO-00001IAKO M MOTYJIb.

[ToBTOpUTENBEHO-00001IAIONINI MOAY/Ib IPEAHA3HAYEH JJIsl CUCTEMaTHU3allui 1 00001IeHNs IPEAMETHOTO COJIEPKaHUS U OIBbITA IS TETbHOCTH,
PUOOPETEHHOT0 PU U3YYEHUH BCETo Kypca (PM3MKHU, a TaKKe JUIs MOJATOTOBKM K OCHOBHOMY I'OCYJapCTBEHHOMY 3K3aMeHY MO (hU3HKe s
oOyyaronuxcs, BBIOPaBIINX 3TOT y4EOHBIN MpeaMeT.



[Ipu u3ydeHnH TaHHOTO MOYJIS PEAIU3YIOTCS U CUCTEMATU3UPYIOTCS BUbI JESATENIBHOCTH, HA OCHOBE KOTOPBIX 00€CIIEUNBAETCS JOCTHKEHNE
MPEIMETHBIX ¥ METANPEAMETHBIX UTAHUPYEMBIX PE3YJIbTaTOB 00ydeHHs, (HOPMHUPYETCSl ECTECTBEHHO-HAYYHAs! TPAMOTHOCTH. OCBOCHUE HAYYHBIX
METO/I0B UCCIIEJIOBAHUS SIBJICHUN IPUPOJIbl U TEXHUKU, OBJIAJICHUE YMEHUSMU OOBSCHATh PU3NUECKUE SIBICHUS, IPUMEHSS [10JIyYE€HHbIE 3HAHMUS,
penaTh 3a/1a4y, B TOM YMCJIE KAYECTBEHHBIE U DKCIIEPUMEHTAJIbHBIE.

[IpuHIMIHATBEHO IESTENBHOCTHBIN XapaKTep JaHHOTO pa3/ielia peau3yeTcs 3a CYET TOro, YTO 00ydaromuecs BBIOJIHSIOT 3a/1aHusl, B KOTOPBIX
UM IIpEJUIaraeTcs:

Ha OCHOBE TOJyYEHHBIX 3HAHUI pacro3HaBaTh U HAYYHO OOBICHITH (PU3NYECKHE SIBIICHUS B OKPYXKAIOIIEH MPUPOJE U MOBCEIHEBHOM KU3HH;
e HCIOJb30BaTh HAYYHbIE METO/IbI UCCIEOBAHUS (PU3NUECKUX SBJICHUI, B TOM UKCIE JUIsl IPOBEPKH TUIIOTE3 U MOJIy4EHUS
TEOPETUYECKUX BBIBOJIOB;
e OOBACHATH HAyYHbIE OCHOBBI HanboJee BaXKHBIX JOCTHKEHUH COBPEMEHHBIX TEXHOJIOTHH, HaIpUMep, MPAaKTUYECKOTO UCIIOJIb30BAHUS

PA3IMYHBIX UCTOYHUKOB SHEPIMHU HA OCHOBE 3aKOHA IMPEBPAIICHUA U COXPAHCHH BCEX N3BCCTHBIX BUIOB DOHCPIHH.

Kaxxnast u3 TeM TaHHOTO MOYJISI BKJIFOYAET SKCIIEPUMEHTAIILHOE HCCIIeI0OBaHNe 0000MIaromiero xapakrepa. Moayib 3aBepiiaeTcs IPOBEACHUEM
JTUArHOCTHYECKOUM U OIEHOYHOM pabOThI 32 KypC OCHOBHOTO 00IIIET0 00pa3oBaHuUs.

IlnanupyemMble pe3yJabTaThl 0CBOECHUS NMPeaAMeTa

I/I3yquI/Ie (1)I/I3I/IKI/I Ha YPOBHC OCHOBHOT'O 0611[61"0 06pa303aH1/I;1 HaIpaBJICHO Ha JOCTHMXKCHUC JITMYHOCTHBIX, MCTAIIPEAMCETHBIX U IMMPECAMETHBIX
O6paSOBaTeJ'II>HbIX PE3yIbTATOB.

JINYHOCTHBIE PE3YJIbTATbI

B PE3YyIbTAaTC U3YUCHUA (I)I/IBI/IKI/I Ha YpOBHC OCHOBHOT'O 061_1_[61"0 06p830BaHI/I$I y 06}7‘13101]_[61"0051 6y,I[YT C(I)OpMI/IpOBaHBI CJICAYHOIUEC JINYHOCTHBIC
PE3yJIbTaThl B HaCTHU.

1) naTpHOTHYECKOT0 BOCTIUTAHUS



e TPOSBICHHE UHTEPECA K UCTOPUU U COBPEMEHHOMY COCTOSIHUIO POCCHICKOM (PU3MUECKON HAYKH,
e I[ICHHOCTHOE OTHOLIEHHE K JOCTUKEHUSAM POCCUICKUX YUEHBIX-(U3UKOB,;

2) rpakIaHCKOI0 M TyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUS
e TOTOBHOCTb K AKTUBHOMY YUYaCTHIO B O6CY)KI[CHI/H/I O6HI€CTB€HHO 3HAYUMBIX U 3 THUYCCKUX HpO6H€M, CBA3aHHLIX C MPAKTUYCCKUM
MIPUMEHEHUEM JOCTUKEHUN (PU3HKHY;
e OCO3HAHHUEC BAXKHOCTHU MOPAJIbHO-3THYCCKUX NPUHIHUIIOB B ACATCIbHOCTU yquoro;
3) 3CTEeTHYECKOT0 BOCIIMTAHUSI:
e BOCIHPUATHEC ICTCTUICCKUX KAYCCTB (1)1/131/1qu1<0171 HaYKI/I: €€ TapMOHUYHOT'O MMOCTPOCHUS, CTPOIrOCTH, TOYHOCTH, JJAKOHUYHOCTH,
4) HeHHOCTH HAYYHOI'0 MO3HAHUS
e OCO3HAHHWE IEHHOCTH (PU3UYECKOM HAYKHM KaK MOIHOTO MHCTPYMEHTA IMO3HAHKS MHUPa, OCHOBBI PA3BUTHSI TEXHOJIOTHH, BasKHEHIIICH
COCTABJISIOIICH KYJIbTYPHI;
e pa3BUTHE HAYYHOM JFO0O3HATEIILHOCTH, HHTEPECa K UCCIIEI0BATEIBCKON JIESTELHOCTH;
5) popMupoBaHHS KYJIbTYPHI 310POBbs U IMOIMOHAILHOT0 GJIAT OOy S
e OCO3HAHHWE IEHHOCTH 0€30MacHOro 00pasa XKHU3HU B COBPEMEHHOM TEXHOJIOTHYECKOM MHPE, B&KHOCTH TIPaBUII O€3011aCHOTO
MOBEJICHUS Ha TPAHCIIOPTE, Ha J0POrax, ¢ JIEKTPUIECKUM M TEIUIOBBIM 000PYIOBAHUEM B JOMAIIHUX YCIOBUSIX;
e C(hOpMHPOBAHHOCTH HaBBIKA peIEKCHH, IPU3HAHKE CBOETO TPaBa Ha OIMKMOKY M TAKOTO € IpaBa y JPYyroro 4ejIoBeKa;
6) TPy/Z10BOT0 BOCIIMTAHMUS
e AKTHBHOC y4acTHE B PEIICHUH MPAKTHUSCKUX 33/71a4 (B paMKaxX ceMbH, 00pa30BaTeIbHON OpPraHu3allii, HACCICHHOTO MYHKTa, POJTHOTO
ropojia, Kpast) TEXHOJOTHUYECKOM U COIMATbHON HAITPABJICHHOCTH, TPEOYIOIIUX B TOM YHC/IC U (GU3MYECKUX 3HAHUM;

e HHTEpEeC K MPAaKTUUYECKOMY M3YUEHHUIO MPOdeccHii, CBA3aHHBIX C GUUKOMH;

7) IKOJIOrHYeCKOr0 BOCIIMTAHMS



e OpHEHTalHWs Ha MPUMEHEHHe (PU3NYECKUX 3HAHUN JJIS pelIeHus 33/1a4 B 00J1aCTH OKpYXKAroIIel cpe/ibl, IIIaHUPOBAHUS TIOCTYIKOB U
OLICHKH UX BO3MOYHBIX ITOCJIEICTBUM 111 OKPYXKAIOIIEH CPEIbl;
e 0CO3HaHUE INI0OAIBHOTO XapaKTepa IKOJIOTMIECKUX IPoOIeM U MyTel X peleHHUS,

8) aJjanTanui K H3SMEHAIOIMMCH YCJIOBUAM COIMAIbHOMN 1 l'lpHpOI[HOﬁ cpeabl:

e TMOTPEOHOCTH BO B3aMMOJEHCTBHUY NPH BBINOJIHEHNUU UCCIIEOBAHUN U MTPOEKTOB (PM3UUYECKON HAIIPaBIEHHOCTH, OTKPBITOCTD ONbBITY U
3HAHUSM JIPYTHUX;

e TIOBBIIIEHUE YPOBHS CBOEH KOMIIETEHTHOCTH Y€pe3 MPAKTHUECKYIO AESITEIbHOCTD;

e TOTPEOHOCTH B JOPMUPOBAHUHU HOBBIX 3HAHUM, B TOM 4yHclie GOPMYIUpOBaTh UIEH, MOHATHUS, TUIIOTE3bI O (PU3NUECKUX 00BEKTaX U
SIBIICHUSX;

e 0oco3HaHue AePUIUTOB COOCTBEHHBIX 3HAHUIN M KOMIIETEHTHOCTEH B 00IaCTH (PU3HKH,

e TUIAHUPOBAHUE CBOETO Pa3BUTHSI B MPUOOPETEHNN HOBBIX (PU3NYECKUX 3HAHUM;

e CTpEMJICHHE aHAIM3UPOBATH U BBISBISATH B3aUMOCBS3H NMPUPOIbI, OOIIECTBAa U IKOHOMUKHU, B TOM YHCJIE C UCTIOJIb30BAaHUEM
(hM3UYECKUX 3HAHUH;

e OILICHKA CBOMX JCHCTBHH C y4ETOM BIIMSHUS Ha OKPYXKAIOILYIO CPENlY, BOBMOKHBIX IT100aIbHBIX MOCIEICTBHM.

MeTanpeﬂMeTHme peE3YJIbTaTbl

B pesynbraTe nzyuenus ¢Gpu3NKu Ha ypoBHE OCHOBHOTO 00111ero oopazoBanus y oOydatoierocs 0yayt chopMUpOBaHb MeTanpeIMeTHbIe
pe3yJibTaThl, BKIIIOUAIOLIUE TIO3HABATeNIbHBIE YHUBEPCAIbHbIEC yUeOHbIE I1eHCTBUS, KOMMYHHUKATHBHbBIE YHUBEPCAIIbHbBIE ydeOHbIE ICHCTBUS,
PEryIATUBHBIE YHUBEPCAIIbHBIE YUeOHBIE CHCTBUSI.

IHo3naBaTebHBIE YHHBEpPCAJIbHbIC Y4eOHbIE 1eiiCTBUS
Ba3oBble jJornueckue JeicTBUA:
e BBIIBIIATH U XapaKTEPU30BaTh CYIIECTBEHHbBIC MPU3HAKH 00BEKTOB (SIBICHUH);
e YCTaHABJIMBATh CYIIECTBEHHBIN MPU3HAK KiIaccu(UKAIMKU, OCHOBAHUS 1 0000IIEHUS M CpaBHEHUS,

e BbIABJIATH 3aKOHOMCPHOCTH U IIPOTUBOPECYHA B pACCMATPHUBACMBIX Q)aKTaX, JaHHBIX U Ha6J'II-O,I[eHI/ISIX, OTHOCAIIMNXCA K (bI/I3I/I‘leCKI/IM
SIBJICHUSAM,



e BbIABJIATH NPUYHMHHO-CICACTBCHHLIC CBA3U ITPU U3YYCHHUU (I)I/I3I/I‘-IGCKI/IX SIBJICHUH U mponeccoB, AejaTb BbIBOJbI C UCIIOJIB30BAHUCM
ACAYKTHUBHBIX U MHAYKTUBHBIX YM03aKHIO‘-IeHI/If/'I, BbIABUI'aTh T'HNIIOTE3bI O B3aUMOCBA3AX (1)I/I3I/IquKI/IX BCJINYMH,

e CaMOCTOSITEIBHO BBIOMPATh CIOCO0 pelieHus yueOHOU (u3nyecKoil 3a1a4un (CpaBHEHUE HECKOJIBKUX BApUAHTOB PEILICHUS, BHIOOD
HanboJIee OAXOISIIETO C YYETOM CAaMOCTOSITEIIBHO BBIJICIICHHBIX KPUTCPHEB).

ba3oBble ucciaenoBarebCKHe eCTBHUA.

e HCIIOJH30BATh BOMPOCH! KaK MCCIICIOBATEIIbCKHI HHCTPYMEHT TIO3HAHWS,

e TIPOBOJIUTH MO CAMOCTOSTEIHHO COCTABIICHHOMY IIJIAHY OTBIT, HECIIOKHBIN (PU3NICCKHI KCIIEPUMEHT, HEOOJIBIIIOE UCCIICOBAHNE
(hM3UYECKOTO SIBIICHUS,

e OIICHWBATH HA IPUMEHUMOCTD U JJOCTOBEPHOCTHh HH(DOPMAIIHIO, TIOTYICHHYIO B X0OJIC HCCIICI0OBAHMUS WIIH SKCIIEPUMEHTA;

e CaMOCTOSTEILHO (POPMYITHPOBATH OOOOIIICHHS M BEIBOJIBI 110 PE3yJIbTaTaM MPOBEICHHOTO HAOIOICHHUS, OTBITA, HCCIICTOBAHUS;

e TIPOTHO3HMPOBATH BO3MOXKHOE JAAJTbHEHIIICE pa3BUTHE (PU3NUCSCKUX MTPOIIECCOB, a TAK)KE BBIIBUTATh TPEAOJIOKEHUSA 00 UX Pa3BUTHU B
HOBBIX YCJIOBHSX U KOHTCKCTAX.

Pa6ora ¢ undopmanmei:

e TIPUMEHSATH PA3IMYHBIC METO/IbI, HHCTPYMEHTHI ¥ 3aIIPOCHI IPHU MIOMCKE U 0TOOpE MHPOPMAITH HITH JAHHBIX C YICTOM MPEII0KESHHON
y4eOHOM (PU3NUIECKOM 3a/1a4H,

e AHAJM3HMPOBATh, CHCTEMATH3UPOBATh U HHTEPIPETUPOBATH HH(POPMAIIHIO Pa3IMYHBIX BUIOB U (DOPM IIPEICTABICHHUS;

e CaMOCTOSITEIILHO BBIOMPATh ONTUMAIBHYIO (DOPMY IIpECTaBICHUS HHPOPMALIMK U WILTIOCTPUPOBATh PeIlacMble 3a]a4i HECIOKHBIMHU
CXeMaMH, JuarpaMMaMH, HHOHW rpaduKON U UX KOMOMHALIUSIMH.

KoMMyHHKaTHUBHBIC YHUBepPCaIbHbIEe YU4eOHbIe 1eliCTBUA
Oo0wmenne:

e B X0JIe 00CYXeHUs ydeOHOTo MaTepuana, pe3yabTaToB J1abopaTOpHbIX pabOT U MPOEKTOB 33aBaTh BOIIPOCHI MO CYIIECTBY
o0cyX/1aeMO/ TEMbI M BbICKa3bIBATh UJI€H, HAIICJICHHBIE HA PELIeHUE 33/1a4M U ToJ/IepyKaHue 0J1arokenaTeabHOCTH OOIIeHNUS;

e COIOCTABJIATh CBOM CY)KJEHHUS C CY)KJICHUSIMU JPYTUX YYaCTHUKOB JMajora, oOHapyXHBaTh pa3jinyue U CXOJICTBO MO3ULIUH;

e BBIPAXKaTh CBOIO TOUKY 3PEHUS B YCTHBIX U MMCbMEHHBIX TEKCTAX;

e IyOJMYHO MPEACTABIATH PE3YJAbTATHI BHIOJHEHHOTO (PM3HMYECKOTO OTBITA (IKCIIEPUMEHTA, UCCIIEIOBAHUS, IPOCKTA).



CoBMecTHASI JEeATCJIbHOCTD (COprI[H]/I‘leCTBO):

e TIOHUMATh U UCIOJIH30BATh MPEUMYIIECTBA KOMAHAHOW U UHIMBUAYAJIbHOW pabOTHI TP PEUICHUN KOHKPETHOU (PU3NUIECKOM
poOIIeMBI;

e TIPUHUMATH LIETTU COBMECTHOM JEATEIIbHOCTH, OPTraHN30BbIBATH JEHCTBUS 110 €€ JOCTUKEHUIO: PACTIPEACIIATh POJIH, 00CYXKIaTh
MPOIIECCHI U PE3YJIBLTATHl COBMECTHOM pab0ThI, 0000IIaTh MHEHHUST HECKOJIBKUX JIIOJIEH;

e BBITIOJIHATH CBOIO YacTh paOOTHI, JOCTUTAsA KAYECTBEHHOTO pe3yiibTaTa M0 CBOEMY HAIPaBJICHUIO U KOOPAUHUPYS CBOU JCHCTBUS C
JIPYTUMU YICHAMHU KOMaH/IbI;

e OIIEHMBATH KAYE€CTBO CBOETO BKJIaJa B OOIIUH MPOIYKT MO KPUTEPUSIM, CAMOCTOSATEIHLHO CPOPMYIUPOBAHHBIM YUaCTHUKAMU
B3aMOJIEHCTBH.

PeryasitTuBHble yHMBepcajbHble YueOHbIe JelicTBUs

Camoopranmuszaumus:

BBISIBJISATH MTPOOJIEMBI B )KU3HEHHBIX U YUCOHBIX CUTYAIHSIX, TPEOYIOIUX JUIs PEIICHUS (PU3HUCCKUX 3HAHHIA

OPHMEHTHUPOBATHCS B PA3IMIHBIX TOIX0/1aX MPUHSITHS PelIeHHH (MHIMBUAYAILHOE, IPUHSATHE PEIICHUS B TPYIIIE, IPUHATHC PEIICHUI
IPYIIIOW);

CaMOCTOSITEIIHO COCTABIISTH aJITOPUTM PEIICHUS (HU3MUYECKON 3a1auy WK TJIaHa UCCIIE0BAHMS C YIETOM HMEIOIIUXCS PECYPCOB U
COOCTBEHHBIX BO3MOYKHOCTEH, apryMEHTHPOBATH Tpe/jlaraeMble BAPUAHTHI PEIICHHIA;

JeNaTh BEIOODP ¥ OpaTh OTBETCTBEHHOCTH 3a PEIICHHE.

CaMOKOHTPOJIB!

e JlaBaTh aJACKBATHYIO OLICHKY CUTyallUU M Ipeajararh IjiaH €€ U3MCHCHUA,

e OOBSICHATH IIPpUYUHBI JOCTHIKCHUS (He,Z[OCTI/I)KeHI/IH) PE3YJIbTATOB ACATCIBHOCTH, AABATh OLICHKY HpI/IO6peTeHHOMy OIIBITY,

e BHOCUTb KOPPCKTUBLI B JACATCIIbLHOCTDb (B TOM 4YHCJIC B XO/J BBIIIOJTHCHUA (1)I/IBI/I‘leCKOI"O HCCJIICOOBaHUA NN HpOCKTa) Ha OCHOBC HOBBIX
O6CTO$ITCJ'II>CTB, N3MCHUBIINXCA CPITy&LIHfI, YCTAHOBJICHHBIX OI_I_II/I6OK, BO3HHUKIIHNX prI[HOCTGIZ;

e ONCHUBATHL COOTBCTCTBHUC PE3YyJIbTAaTa LICJIN U YCIIOBUAM.

3MOHHOHaﬂbeIﬁ HHTEJJIEKT:



CTaBHUTH ceOs1 HA MECTO APYroro 4YeJOBeKa B XOJ€ CIopa WK JUCKYCCUU Ha HAYYHYIO TeMY, IOHUMATh MOTHBBI, HAMEPEHUS U JIOTHUKY
Jpyroro.

IIpunsiTue ceds U APyrux:

MIPU3HABATh CBOE MPABO Ha OIIMOKY MPH pelIeHNH (U3HUECKUX 331a4 WIK B YTBEPKACHUSIX Ha HAYYHbIE TEMBI U TAKOE XKE IPaBO
Apyroro.

IIpeaMeTHBIE pe3yJabTAThI

7-1 KJaacce

K xonIty 00yueHus B 7-M KJjacce IpeIMETHBIE Pe3yabTaThl Ha 6a30BOM YPOBHE JOJHKHBI OTPAKAaTh CPOPMUPOBAHHOCTH Y OO YHAIOIITUXCS
YMEHUH:

WCIIOJIb30BaTh MOHATHS . (U3NUECKHE U XUMHUCCKHE SBJICHUS, HAOIIOICHUE, SKCTICPUMEHT, MO/IENb, TUIIOTE3a, SAUHUIIBI (PU3HUECKUX
BEJIMYHWH, aTOM, MOJIEKYJIa, arperaTHbIe COCTOSIHUS BEIlecTBa (TBEPI0E, JKUAKOE, Ta3000pa3HOE), MEXaHHYECKOE JBIKCHHE
(paBHOMEpPHOE, HEPAaBHOMEPHOE, MIPSIMOJIMHEHHOE), TPAEKTOPHS, PaBHOAECHCTBYIOIIAs cuia, Aedopmarius (yrpyras, IiacTHYECKast),
HEBECOMOCTb, COOOIAIONTHECS COCY/IBI;

pasnuyath sBiacHus (audGy3us, TEIIOBOE ABMKCHNAE YaCTHII BEIIECTBA, PABHOMEPHOE IBHKEHUE, HEPABHOMEPHOE JIBHKCHHE,
WHEPIIUs, B3aUMOICHCTBUE TEJ, PABHOBECHE TBEP/IBIX TEJ C 3aKPEIJICHHOM OChIO BpaIllCHHM S, TIepeiadya IaBJICHHUs TBEPABIMU TEIaMH,
JKUJIKOCTSIMH U Ta3aMu, aTMOC(EPHOE JaBJIeHUE, IUIABAHUE TEJI, IPEBPAICHIS MEXaHUIECKOM SHEPTHH) 110 ONMUCAHHIO HX
XapaKTEePHBIX CBOMCTB U HA OCHOBE OIBITOB, IEMOHCTPUPYIOUINX JaHHOE (PU3HUECKOe SBICHHUE;

pacrno3HaBaTh MPOSIBICHUE N3YUYEHHBIX (PU3UUYECKUX SIBJICHUN B OKPY)KAIOIIEM MUPE, B TOM 4KcIie PU3UUECKHE SBICHUS B IPUPOJIE:
MIPUMEPBI IBHXKCHUSI C PA3JIMYHBIMU CKOPOCTSMH B )KMBOW M H&XKUBOW MPUPO/IE, ACHCTBUE CHIIBI TPEHHS B IPUPOJIE U TEXHUKE,
BIIUsIHUE aTMOC(HEPHOTO JaBJICHUsI Ha )KUBOW OpraHu3M, MJIaBaHUE PbIO, phIYaru B Telle YeJI0BeKa, MPU ITOM MEPEBOAUTD
MPaKTHYECKYIO 3a/1auy B y4eOHYIO, BBIICIATh CYIICCTBEHHbBIE CBOMCTBA (MPU3HAKH) (DU3UUECKUX SBICHUM;

OIMCHIBATh U3yUYEHHbBIC CBOMCTBA TEN M (DU3UUECKHE ABJICHHUS, UCTIOIB3Ys (BU3HUSCKHUE BETUUMHBI (Macca, 00beM, TNIOTHOCTD
BEIIIECTBA, BPEMS], IIyTh, CKOPOCTb, CPEIHSISI CKOPOCTh, CHJIa YIIPYTOCTH, CHJIA TSHKECTH, BEC Tella, CHJla TPEHHs, AaBjieHue (TBepaoro
TeJa, )KUIKOCTH, ra3a), BRITAIKHBAIOIIAS CHJIA, MEXaHHUECKasi paboTa, MOIIHOCTS, MJICUO CHIIBI, MOMEHT CHJIbI, KOA(GHUIIUCHT
MOJIE3HOTO JICWCTBUS MEXaHU3MOB, KHHETUYECKAsl U TIOTCHIIMAIbHASL DHEPTHS), TPU ONMCAHUH TIPABUIBHO TPAKTOBATh (DHU3UUCCKUI



CMBICJI UCTIOJIb3YEMBIX BEJTMUMH, UX 0003HAUYEHUS U SAMHUIBI (PU3NYECKUX BETUYMH, HAXOIUTH (DOPMYIIbI, CBS3BIBAIOIINE JAHHYIO
(GU3NYECKYIO BEIMYMHY C IPYTUMH BETMUYMHAMH, CTPOUTH IPa(UKN N3Y4ECHHBIX 3aBUCUMOCTEH (PH3MUECKIX BEIHYHH;

XapaKTepu30BaTh CBOMCTBA TeJ, (PHU3MUSCKHE SBICHHS U MPOIIECCHI, HCIOJIB3YS MTPaBUIIa CIIOKEHHUS CrIl (B/IOJIb OJHOW TPSMOH), 3aKOH
I'yka, 3axon I[lackais, 3akoH Apxumesia, MpaBuIIo paBHOBeCHs pbruara (0J1oka), «30J0TOE MPABHIIO» MEXaHUKH, 3aKOH COXPaHCHHUSI
MEXaHMYECKOW SHEPTHH, IPU 3TOM JaBaTh CIOBECHYIO ()OPMYIMPOBKY 3aKOHA U 3aIIUCHIBATh €0 MaTeMaTHYECKOE BBIPAKCHUE,

OO0BACHATH (PU3NYECKUE SBJICHUSI, TPOLIECCH] U CBOMCTBA TE€JI, B TOM UHCJIE U B KOHTEKCTE CUTYallUi MPAKTUKO-OPUEHTHPOBAHHOTO
XapakTepa: BBISABISATH IPUUYNHHO-CIICJICTBEHHBIE CBS3H, CTPOUTH OOBSICHEHUE U3 1—2 JIOTMUECKUX MIaroB ¢ OMopor Ha 1-2 n3ydeHHBIX
CBOMCTBa (PU3NYECKUX SBJIECHUH, PU3NUECKUX 3aKOHA WM 3aKOHOMEPHOCTH;

pemaTh pacueTHbIE 3a/1a4d B 1-2 nelicTBUS, UCTIONB3Ys 3aKOHBI U (JOPMYJTBI, CBS3BIBAIONINE (PU3NIECKUE BEIIMIUHBI. HA OCHOBE
aHaJIM3a yCJIOBUS 3aJ1auM 3alHChIBaTh KPaTKOE YCIOBHUE, MOACTABIATh (PU3MUECKUE BEIUUMUHBI B OPMYIIBI U IPOBOJIUTE PACUETHI,
HaXOJUTh CIIPAaBOYHbIE TaHHBIE, HEOOXOAUMbIE ISl PELLIEHUs 3a/]ay, OLIEHUBATh PEATUCTUYHOCTD MOIY4eHHON (U3NYECKOM
BEJIMYMHBI,

pacrno3HaBaTh NpoOIEeMbl, KOTOPbIE MOKHO PELIMThH MPHU MOMOLTY PU3NYECKUX METO/I0B, B ONMCAHUU HCCIIE0BAHUS BbIICTATh
pOBEPSIEMOE MPEANOJIOKEeHUE (THIOTE3Y), pa3IuyaTh ¥ HHTEPIPETUPOBATH MOJYYCHHBIN pe3ybTaT, HAXOAUTh OIIMOKH B X0J1e
OTIBITA, JIEJIaTh BBIBOJBI 110 €TI0 Pe3yJIbTaTaMm,;

IIPOBOJIUTH ONBITHI IO HAOIIOAEHUIO (PU3NUECKUX ABJICHUN WK (U3NYECKUX CBOMCTB Tel: (POPMYIUPOBATh IPOBEPSEMBbIE
IIPEINOJI0KEHNs, COOUPATh YCTAHOBKY M3 IPEIJIOKEHHOTO 000PYA0BaHUs, 3alIUChIBATh X0/ ONBITA U (POPMYIHMPOBATH BHIBOJIBI;

BBITOJIHATD NIPSMBbIE U3MEPEHUS PACCTOSIHUS, BPEMEHH, MaccChl Teja, 00beMa, CUIIbl M TEMIIEpaTyphl ¢ UCIOJIb30BAHUEM AHATIOTOBBIX U
UGPOBBIX MPUOOPOB, 3aMUCHIBATH MIOKA3aHUS IPUOOPOB C YUETOM 33JaHHON aOCOJIFOTHON MOIPEIIHOCTH U3MEPEHMUI;

IIPOBOJIUTH UCCIIEOBAHNE 3aBUCUMOCTHU OJTHOM (PM3MUECKOM BEIMUUHBI OT APYTOM C NCHOJIb30BAHUEM MPSAMBIX U3MEPEHUIN
(3aBUCHMOCTH ITyTH PABHOMEPHO JBIKYLIECTOCS Tela OT BPEMECHH JIBIDKCHUS Tella, CUIIbI TPEHUSI CKOJIBKEHHS OT Beca Tejla, KauyecTBa
00pabOTKM NOBEPXHOCTEH TEI U HE3aBUCUMOCTHU CHUJIbI TPEHUS OT MJIOIIAIN COIPUKOCHOBEHHMS TeJl, CUJIbl YIPYTOCTH OT Y UIMHEHHUS
IPYKUHBI, BBITAJIKUBAIOIIEH CUIIBI OT 00beMa MOIPYKEHHOH yacTu Tejla ¥ OT IVIOTHOCTH KMJIKOCTH, €€ HE3aBUCUMOCTH OT IUIOTHOCTH
Tena, OT IIyOUHBI, HA KOTOPYIO HOTPYKEHO TEJO, YCIOBUIA INIaBaHKs TeJ, YCIOBUIl paBHOBECHsI pbluara U OJIOKOB), y4acTBOBAaTh B
IUTAHUPOBAHUM y4EOHOTO MCCIIEJOBAHUS, COOMPATh YCTAaHOBKY UM BBIIIOJIHATH U3MEPEHUs, cielys IPeUI0)KEHHOMY IUIaHYy,
(bUKCUPOBaTh Pe3yNbTaThl MOJYYEHHOHN 3aBUCUMOCTH (PM3NYECKUX BEJIMYUH B BUJIE MPEITI0KEHHBIX TaOIUI U IpauKOB, JeIaTh
BBIBOJIBI 110 PE3YNIbTATaM UCCIIEIOBAHUS,

HPOBOJIUTH KOCBEHHbBIC U3MEPEHHS (PH3MICCKHX BENUYUH (IJIOTHOCTH BELIECTBA )KUAKOCTH U TBEPAOTO TEla, CUIIA TPESHHUS
CKOJIBXKEHUS, IaBJIEHUE BO3/lyXa, BHITAJIKUBAIOIIAs CUJIA, IEHCTBYIOIAsl HA MOTPY)KEHHOE B XKHJIKOCTb TEJIO, KOA(PPHUIHUEHT M0JIE3HOTO
AEHCTBUSI TPOCTHIX MEXaHU3MOB), CIIETysl MPEATI0KEHHOW HHCTPYKIIMH: TIPU BBITIOJIHEHHH H3MEPEHHH cOOMPATh dKCIIEPUMEHTATbHYIO
YCTaHOBKY M BBIUUCIISITH 3HAUEHUE NCKOMOM BEITMYUHBI;
coOuIro1aTh MpaBuiia TEXHUKK OE€30MaCHOCTH MpH paboTe ¢ 1abopaTopHBIM 000pyI0OBaHUEM,;



e YKa3bIBaTh MPUHIUIBI ACHCTBHS MPUOOPOB U TEXHUIECKUX YCTPOMCTB: BECHI, TEPMOMETP, JUHAMOMETP, COOOIIAIONINECS COCY/IBI,
OGapomeTp, pbIvar, Mo ABMKHBIN M HETOIBMKHBIN OJIOK, HAKJIOHHAS TJI0CKOCTH,

e XapaKTEpU30BaTh MPUHIIMIILI JCHCTBUSA U3YUCHHBIX MPUOOPOB U TEXHUYECKUX YCTPOMCTB C OMOPOM HA UX OMHUCAHUS (B TOM YHCIIE:
MOJIIIMITHAKH, YCTPOUCTBO BOJAOIPOBO/IA, THIPABIMUYECKHI MMPECC, MAaHOMETP, BEICOTOMED, MOPIIHEBOM HACOC, APEOMETP), UCTIONIB3YSI
3HAHHS O CBOMCTBAX (PM3UUYCCKUX SBICHUI M HEOOXOIMMBbIC (PU3NICCKHIE 3aKOHBI U 3aKOHOMEPHOCTH,

e TPHUBOJUTH MPUMEPHI (HAXOAUTh HH(DOPMAIHIO O IPUMEPaX) MPAKTHUECKOTO MCIOJIb30BaHHs (PU3NYECKUX 3HAHUHN B TIOBCEIHEBHOM
KU3HU T o0ecrieueHnst 0€30TIaCHOCTH TPU 0OpaIeHu ¢ MPUOOPaMH U TEXHUISCKUMU YCTPOUCTBAMH, COXPAHEHUS 3I0POBbS U
COOJTIOICHUST HOPM JKOJIOTHUYECKOTO TIOBEJICHHUS B OKPYKaIOIIeH cpejie;

e OCYIIECTBJIATH OTOOP UCTOYHHKOB HH(POPMAIIMH B UHTEPHETE B COOTBETCTBUU C 3a/IaHHBIM ITOMCKOBBIM 3aIIPOCOM, Ha OCHOBE
UMEIOIUXCS 3HAHUH U ITyTEM CPaBHEHHS PA3IUMYHBIX UCTOYHHUKOB BBIICIATH HHPOPMAIIHIO, KOTOPAS SBIJIIETCS TPOTHBOPESUNBON HITH
MOXET OBITh HEJIOCTOBEPHOM;

e JWCIIOJH30BATh MPHU BHIMIOJIHCHUN YUEOHBIX 3a/IaHUH HAYIHO-TIOMYIISIPHYIO JIATEPATYPY PU3NIECKOTO COJICPIKAHUS, CIIPABOTHBIC
MaTepHaJIbl, pecypchl ceTn HTepHEeT, BIaIeTh IpueMaMy KOHCIICKTUPOBAHUS TEKCTa, MpeoOpa3oBaHus HHPOPMAIIHH U3 OTHON
3HAKOBOU CHUCTEMBI B IPYTYIO;

e CO3/1aBaTh COOCTBEHHBIE KPATKHUE MMUCHbMEHHBIE M YCTHBIE COOOIIEHUSI HA OCHOBE 2—3 MCTOYHUKOB HH(pOpMAIHK (HU3HIECKOTO
COJIep’KaHus, B TOM YHCIIe yOJIMYHO JIeNaTh KpaTKue COOOIIEHNUs O pe3yabTaTaX IPOEKTOB WM y4eOHBIX HCCIEI0BaHUMN, IPU ITOM
IPaMOTHO MCIOJIb30BaTh U3YYEHHBINH MOHATUIHBIN anmnapaT Kypca GU3UKH, COIPOBOXK/IATh BHICTYINIEHUE IIPE3EHTALIEH;

e TIpU BBINIOJHEHUH YUE€OHBIX MPOEKTOB U UCCIIEIOBAHUI pacipeessiTh 00s13aHHOCTU B TPYIINE B COOTBETCTBUU C MOCTaBICHHBIMU
3aJlayaMH, CJIEeIUTh 32 BHIMOJHEHHEM IIJIaHa JICHCTBUH, aJIeKBaTHO OLIEHWBATh COOCTBEHHBIN BKJIAJ] B JIEATEIBHOCTh TPYIIIIHI,
BBICTPAaWBAaTh KOMMYHHUKATUBHOE B3aUMO/ICIICTBHUE, YUUTHIBAsI MHEHHE OKPYXKAIOIIHX.

8-i1 ki1acce

K koH1y 00ydeHus B 8-M kJiacce IpeMeTHbIE Pe3yJIbTaThl Ha 6a30BOM YPOBHE JIOJDKHBI OTPaXaTh CPOPMHUPOBAHHOCTD Y 00Y4AIOLIUXCS
YMEHHUM:

e HCIOJB30BATh IOHATHA: MAaCcCa U pa3MEpPhI MOJICKYJI, TCIIJIOBOC JBUKCHHE aTOMOB U MOJICKYII, arperatHbi€ COCTOSIHUA BCIICCTBA,
KpUCTAJNINYCCKUEC U aMOp(I)HLIe Tea, HACHIIIICHHBIN U HEHACHIIIICHHBIN Map, BJIA’KHOCTb BO3/J1yXa, TCMIICPATypa, BHYTPCHHASA SHCPIU,
TEIUIOBOM JBUTATENb, BHCMCHTapHLIﬁ BHGKTpI/I‘leCKI/Iﬁ 3apsn, JICKTPUYCCKOC MOJIC, MPOBOAHUKU U JUDJICKTPHUKH, MMOCTOSTHHBIM
SHGKTpI/ILIeCKI/Iﬁ TOK, MarHuTHOE I10JIC,

e DPA3JIMYATh ABJICHUSA (TeHHOBOC pacminpCHUC U C)KATUE, TCILIONICPCaAala, TCIIJIIOBOC pPaBHOBECHUEC, CMAaUMBAHUC, KAITUJIJIAPHBIC ABJICHU,
HUCIIapCHUEC, KOHACHCAIUA, TIJIaBJICHNUEC, KPUCTAJIJIN3al U (OTBCleCBaHI/Ie), KHUIICHUE, TCIUIONCPpEaada (TCHJ’IOHpOBOI{HOCTB, KOHBCKIHA,



U3JIyYCHHE), JJICKTPU3AIHS TeJl, B3aUMOACHCTBHE 3aps/I0B, JCUCTBHS IICKTPHUSCKOTO TOKA, KOPOTKOE 3aMbIKaHHE, B3aUMOICHCTBHE
MarHuTOB, JCHCTBHE MArHUTHOTO IOJISl HA IIPOBOHHUK C TOKOM, 3JI€KTPOMArHUTHAS UHIIYKIUS) MO OMUCAHUIO X XapaKTEPHBIX
CBOJICTB M Ha OCHOBE OIIBITOB, JEMOHCTPUPYIOLIUX JJaHHOE (PU3NYECKOE SBJICHUE;

pacro3HaBaTh MPOSBICHUE N3YYCHHBIX (PM3UUECKUX SBICHUI B OKPYXKAIOIIEM MHUPE, B TOM YHCIie (PH3HUECKHUE SBICHHS B IPUPO/IE:
[TOBEPXHOCTHOE HATSKEHUE U KalWIISIPHBIE SIBJICHUS B IPUPOJIE, KPUCTAJUIbI B IpupoJe, uzityuenue CoHia, 3aMep3aHue BOJI0OEMOB,
Mopckue Opu3bl, 00pa3oBaHUE POCHI, TYMaHa, UHEs, CHETa, 3JIEKTPUUECKUE SBJIEHUS B aTMOC(hepe, FIEKTPUIECTBO HKHUBBIX
OpraHU3MOB, MATHUTHOE T0JIe 3eMIIH, Jpeii( MoIr0CcoB, pOJib MArHUTHOTO MOJIS AJIs )KM3HU Ha 3emile, OJISIPHOE CUSIHUE, ITPU 3TOM
MEePEBOUTH MPAKTHYECKYIO 331a4y B YUCOHYIO, BBIJICISTH CYIIECTBEHHbBIE CBOMCTBA (MpU3HAKK) (GH3HUYECKUX SBJICHUI;

OTMCHIBATh U3y4YCHHBIC CBOMCTBA TN M (PU3NUECKHE SBJICHUS, UCTIONb3Ys (PU3MUCCKHUE BETUUMHBI (TeMIIepaTypa, BHYTPEHHSISI SHEPTHs,
KOJIMYECTBO TEIJIOTHI, y/elbHas TEIJIOEMKOCTh BEUIECTBA, Y/eIbHas TeIJIOTa IJIaBJICHUs, yelIbHas TEIIoTa napooOpa3zoBaHus,
yZeabHas TeIIoTa CropaHus TOIUINBA, KO3 (ULMEHT NOJe3HOTO IEHCTBUS TEIUIOBOI MAIIMHBI, OTHOCUTEIbHAS BIAXKHOCTH BO3/yXa,
ANEKTPUYECKUH 3apsJl, CUila TOKA, JIEKTPUUECKOE HAIPSHKEHUE, COIPOTUBJIEHUE IIPOBOJHUKA, YIEIBHOE CONPOTUBIICHNE BEIIECTBA,
paboTa 1 MOIIHOCTh TEKTPUIECKOTO TOKA), IPU OMMCAHHUHU MPABUIBHO TPAKTOBATH (PU3MUYCCKUI CMBICI UCTIOIB3yEeMbIX BEIUYHH,
0003HaYeHHSI U €UHUILIBI PU3NYECKUX BETUYHMH, HAXOAUTh (DOPMYIIBI, CBSA3BIBAIOLINE TaHHYIO (PU3NYECKYIO BEIMYMHY C APYTUMU
BEJTMYMHAMHU, CTPOUTH IPaQUKU U3yYEHHBIX 3aBUCUMOCTEN (PU3NUECKUX BEIUYNH,;

XapaKTepu30BaTh CBOMCTBA Tel, (pU3HUECKUe SIBJICHUS U MPOIIECCHI, UCIIOJIb3YSl OCHOBHBIE MOJI0KEHHS MOJICKYISIPHO-KHUHETHYECKOU
TEOPHH CTPOCHHUS BEIIECTBA, IPUHIIUI CYTIEPIIO3UIINH T0JIeH (Ha KaueCTBEHHOM YPOBHE), 3aKOH COXpaHEHHs 3apsiia, 3akoH Oma st
ydacTka 1emnu, 3akoH Jxoyns—JIeHia, 3aKkoH coXpaHeHHsI SHEPTUH, IPU 3TOM JaBaTh CIOBECHYIO ((OPMYIUPOBKY 3aKOHA U
3alMChIBAaTh €0 MaTEMATHYECKOE BbIPAXKEHUE,

00BACHATH HU3NYECKUE TIPOIECCH M CBOKWCTBA TEJI, B TOM YHUCJIE U B KOHTEKCTE CUTYallui IPAKTHUKO-OPHUEHTHPOBAHHOTO XapakTepa:
BBISIBIISITH IPUYMHHO-CJICJICTBEHHBIE CBSA3H, CTPOUTH OObsICHEHHE U3 12 JIOTUYECKUX LIaroB ¢ Ornopoil Ha 1-2 n3yyeHHbIX CBOMCTBA
(buznuecKkux SBICHUHN, (PU3NUECKUX 3aKOHOB UJIU 3aKOHOMEPHOCTEH;

peliaTh pacueTHbIe 3aauu B 2—3 AeUCTBUS, UCHIOB3Ys 3aKOHBI U (DOPMYIIBI, CBSI3bIBAIONINE (PU3NUECKUE BETUYUHBI. HA OCHOBE
aHaJlM3a yCIOBUS 3a/1a4M 3alHChIBATh KPAaTKOE YCIOBHUE, BBISBIIATH HEAOCTATOK JTAHHBIX JUIS PELICHHs 3a/1a4H, BHIOMPATh 3aKOHBI U
(dbopMyIbl, HEOOXOIUMBIE JIJIS €€ PEIIeHNs], TPOBOIUThH PACUEThl U CPABHUBATH MOJTYyYEHHOE 3HAUCHUE (PU3NYECKOM BETUUHMHEI C
W3BECTHBIMU JaHHBIMH;

pacrno3HaBaTh MpoOIEMbl, KOTOPbIE MOKHO PEHIUTh MPH MOMOIIU GU3UYECKUX METOA0B, UCTIOIb3Ys ONMKUCAHUE HCCIEIOBaHNUS,
BBIJIEJISITH TPOBEPAEMOE MPEANOII0KEHHNE, OLIEHUBATH MPABWILHOCTD MOPSIIKA IPOBEICHUS UCCIIEIOBAHUS, JIEIATh BBIBOIBI,
MIPOBOIUTH OTBITHI M0 HAOTIOICHUIO (PU3MUYECKUX SIBICHUHN WM GU3HUSCKUX CBOMCTB T (KamuIsIpHbBIC SBJICHHUS, 3aBUCHMOCTh
JIaBJIEHUs BO3/lyXa OT €ro o0beMa, TeMIepaTypbl, CKOPOCTH MpOLecca OCThIBAHUS U HarpeBaHMs TP U3IYYEHUH OT IIBeTa
U3JTydaronei (MoroIaoIeii) MOBEpXHOCTH, CKOPOCTh HCIIAPSHHUS BOJIBI OT TEMITEPATYPhI XKHUIKOCTH U TUIONIAIH €€ MOBEPXHOCTH,
ANEKTPU3aLUs TNl U B3aUMOICUCTBUE AIIEKTPUUECKHUX 3aps/I0B, B3aUMOACHCTBHE MOCTOSIHHBIX MArHUTOB, BU3yaJU3allsl MarHUTHBIX



10JIEH IOCTOSIHHBIX MarHUTOB, JE€HCTBUS MarHUTHOTO I10JIS HA IIPOBOJIHUK C TOKOM, CBOICTBA 3JIEKTPOMAarHuTa, CBOMCTBa
ANIEKTPOIBUTATENSI IOCTOSIHHOTO TOKA): (POPMYITMPOBATH MPOBEPSEMBIC TIPEAIIONOKECHUS, COOMPATh YCTAHOBKY M3 MPEIOKCHHOTO
000pyIOBaHUs, OMUCHIBATH X0/ ONBITA M (HOPMYIIUPOBATH BBIBOIHI,

BBIIIOJIHATH IPSIMbIE U3MEPEHUS TEMIIEPATYPhI, OTHOCUTEIbHOMN BIaKHOCTH BO3/1yXa, CUJIbI TOKA, HAMPSKEHUS C UCIIOJIb30BAHUEM
AHAJIOTOBBIX MPUOOPOB U IATYMKOB (PU3UIECKUX BEITMUUH, CPABHUBATH PE3YAbTAThl H3MEPEHHIA C YIETOM 3aJaHHON aOCOIIOTHOM
MOTPEIIHOCTH;

MIPOBOJUTH UCCIIEI0BaHNE 3aBUCUMOCTH OJHON (PU3NYECKON BETMUYHMHBI OT APYroil ¢ CMOJIBL30BaHUEM IIPSIMBIX U3MEPEHUIN
(3aBHCUMOCTB CONPOTHUBIICHHSI TPOBOIHUKA OT €ro JUTUHBI, IUIOMIAIU MTOTIEPEYHOTO CEUSHHS U YICTbHOTO COTPOTHBIICHHS BEIIECTBA
MIPOBOJIHHMKA, CHJIBI TOKA, UIYLIEr0 Yepe3 MPOBOJHUK, OT HANPSKEHUs Ha MPOBOJHUKE, UCCIIEA0BaHNE TIOCIEI0BAaTENbHOIO U
napauIeIbHOTO COSJAMHEHUI MTPOBOJHUKOB): TUIAHUPOBATh UCCIICIOBAHUE, COOMPATh YCTAHOBKY U BBITIOJIHATH U3MEPEHHS, CICITYS
MpeI0KEHHOMY IIaHy, (PUKCUPOBATh PE3Yy/IbTAThI OJYYEHHON 3aBUCUMOCTH B BHJI€ TAOIUI] ¥ rpadUKOB, J1e1aTh BHIBOIBI 110
pe3yipTaTaM UCCleOBaHMUS;

MPOBOJIUTH KOCBEHHBIC H3MEPEHUS (prU3MIecKuX BeNnYnH (y/IeIbHas TEIUIOEMKOCTD BEIIECTBA, COMPOTHBIICHNE MPOBOTHHUKA, paboTa 1
MOIIHOCTh 3JIEKTPUYECKOTO TOKA): MJIAHUPOBATH H3MEPEHUsI, COOMPATh KCIIEPUMEHTAILHYIO YCTAaHOBKY, CIEAYSI MPEI0KEHHOM
WHCTPYKLUH, U BBIYUCIIATH 3HAYCHUE BEIIUYUHBI;
coOJr01aTh MpaBHJIa TEXHUKU O€301TaCHOCTH IIPH paboTe ¢ 1a60paTOpHBIM 000PYI0BaHUEM;

XapaKTepHU30BaTh MPHUHIUIIBI JEHCTBUS U3yYEHHBIX IPUOOPOB M TEXHUYECKHX YCTPOUCTB C OMOPOH Ha UX OMHCAHU (B TOM YHCIIE!
crcTeMa OTOIJIEHUs JOMOB, TUTPOMETp, TapoBasi TypOuHa, aMIepMeTp, BOJbTMETP, CUETUYUK MIEKTPUUECKON SHEPIHH,
3IIEKTPOOCBETUTENBHBIC IPUOOPHI, HArPeBaTEIBHBIC AICKTPOIPHOOPEI (IIPUMEPHI), ITEKTPUUESCKUE MTPEIOXPAHUTEIH, IEKTPOMArHHUT,
3IICKTPO/IBUTATENb TIOCTOSIHHOTO TOKA), UCIIOJIb3YsI 3HAHHSI O CBOWCTBAX (PM3MYECKHX SIBICHUN M HEOOX0auMble pu3nueckue
3aKOHOMEPHOCTH,

pacro3HaBaTh MPOCTHIC TEXHUYECKUE YCTPOUCTBA M U3MEPUTEIbHBIC TPUOOPHI [0 CXeMaM U CXEMAaTHYHBIM PUCYHKaM (YKUIKOCTHBIH
TEPMOMETP, TEPMOC, IICUXPOMETP, TUTPOMETP, JBUI'ATE]Ib BHYTPEHHETO CrOPaHHsI, AJICKTPOCKOI, PEOCTAT), COCTABIISTH CXEMbI
3JIEKTPUYECKUX LIeTIel C MOCIe0BAaTEeNbHBIM U NapajlIeIbHbIM COEIMHEHUEM 3JIEMEHTOB, Pa3iinyas yCIOBHbIE 0003HAUCHMUS
JIEMEHTOB JIEKTPUUECKUX LIETIEH;

HOPUBOAUTH IPUMEpHI (HAXOAUTh HH(GOPMALHIO O TIPEMepax) MPAKTUIECKOTO UCTIOIb30BaHUS (PU3MUECKIX 3HAHHUN B TOBCEIHEBHOI
AKHU3HU JUI o0ecrieyeHus 6e30MacHOCTH TP 00paleHuH ¢ MPpUOOpaMu U TEXHUUECKUMH YCTPOWCTBAMH, COXPAaHEHMS 3/10pOBbsI U
COOJIIOJICHHUS HOPM 3KOJIOIMYECKOr0 IOBEJICHUS B OKpYXaroleil cpene;

OCYIIECTBIATH MOUCK MHPOPMALIMK (PU3HUECKOTO COJePKAHUS B MHTEPHETE, HA OCHOBE UMEIOIINXCS 3HAHUM U IIyTeM CpaBHEHUS
JOTIOJTHUTEIbHBIX UCTOYHHUKOB BBIJEIATH HH(OPMAIINIO, KOTOpast SIBISETCS MPOTHBOPEUUBON MIIM MOXKET OBITh HEJJOCTOBEPHOM;



e HCIIOJIb30BATh IIPH BBIMOJIHEHUH Y4eOHBIX 33JaHU HAYYHO-TIOMYJISIPHYIO IUTEPATypy (PU3UUECKOTO COACPIKaHUs, CIIPABOYHBIC
MaTtepuaisl, pecypcebl cetu HTepHeT, BiaaieTh IpueMaMu KOHCIIEKTUPOBAHUS TEKCTA, MpeoOpa3oBaHus UHPOPMALIUU U3 OJHON
3HAKOBOU CHUCTEMBI B IPYT'YIO;

e CO37aBaTh COOCTBEHHBIC MUCHMEHHBIC U KPATKUE YCTHBIE COOOMIeH s, 00001as HHPOPMALIUIO U3 HECKOIBKIX HCTOYHUKOB
(bU3NIEeCKOTO COAep KaHus, B TOM YHCIIE IMTyOJMYHO MPEACTABIATh PE3YIbTaThl IPOSKTHOMN MITH UCCIIEA0BATEIBCKOM IEITETLHOCTH,
IIPU 3TOM I'PaMOTHO UCIIOJIb30BAaTh N3YUYEHHBIN MOHATUIHBIN annapat Kypca (U3UKH, COITPOBOXK/IaTh BBICTYIJIEHUE MPE3EHTaLEH;

e TIpU BBINOJHEHUH YUYEOHBIX MPOEKTOB U UCCIIEI0BAHUI (PU3NYECKUX IIPOLIECCOB PACIPENENITh 00513aHHOCTHU B TPYIIIE B COOTBETCTBUU
C TIOCTaBJICHHBIMU 3aJ]auaMu, CJIEUTH 3a BHINIOJIHEHUEM IUIaHa JEMCTBUM U KOPPEKTHPOBATH €r0, a/IeKBaTHO OLIEHUBATH COOCTBEHHBIM
BKJIaJ] B ACATEIBHOCTD I'PYIIIbI, BBICTpaBaTh KOMMYHHUKAaTUBHOE B3aUMO/IEHCTBUE, TIPOSIBIISISl TOTOBHOCTh pa3peniarb KOH(INKTHI.

9-11 KJiIacce

K kon1y 00y4eHus: B 9-M KJiacce mpeMETHBIC Pe3yJIbTaThl Ha 0a30BOM YPOBHE JIOJDKHBI OTPaXaTh CPOPMHPOBAHHOCTD Y 00YJIArOIITUXCS
YMEHHUN:

e HCIMOJb30BaTh MOHATHUS: CUCTEMA OTCUETA, MaTepUalibHasl TOUKA, TPACKTOPHS], OTHOCUTEIBHOCTh MEXaHUUYECKOTO TBUKEHHUS,
nehopmanus (yrpyras, miacTHYecKas), TpeHHE, IIEHTPOCTPEMHUTENILHOE YCKOPEHHE, HEBECOMOCTh M MIEPErpy3KH, IICHTP TSHKECTH,
abCOJIIOTHO TBEPJOE TEJO, LEHTP TSHKECTHU TBEPAOTO Tella, paBHOBECUE, MEXaHUUECKHE KOJeOaHus U BOJIHBI, 3BYK, HH(Pa3BYK U
YIIbTPa3BYK, JIEKTPOMArHUTHBIE BOJIHBI, IIKaJIa 3JIEKTPOMArHUTHBIX BOJIH, CBET, OJIM30PYKOCTh U JTATbHO30PKOCTh, CIIEKTPhI
WCITyCKAaHUS U MOTJIONIEHUSs, allb(a-, 6eTa- U raMma-u3JIydeHus, U30TOIIbI, SJIepHas SHEPreTHKa,

e pasznuuarth sBJICHUS (PaBHOMEPHOE M HEPABHOMEPHOE MPSIMOJIMHEHHOE IBHKCHUE, PABHOYCKOPEHHOE MPSIMOJIMHEHHOE IBHIKEHHE,
CBOOOJHOE Ma/ICHUE TeJl, PABHOMEPHOE JABMKEHUE 0 OKPYKHOCTH, B3aMOICUCTBUE TEJI, PEaKTUBHOE ABM)KEHUE, KOJie0aTebHOE
JBIKCHUE (3aTyXaIOIINe M BBIHYXKICHHBIC KOJICOAHHs), pE30HAHC, BOJIHOBOE JBIKCHUE, OTPAKECHUE 3BYKA, TPSIMOJHUHEHHOE
pacnpocTpaHeHue, OTPaKEHUE U MPEIOMIICHHE CBETA, MOJTHOE BHYTPEHHEE OTPAXKEHUE CBETA, PA3IoKeHHE OEJIOTO CBETa B CIIEKTP U
CIIOEHHE CIIEKTPAIbHBIX LIBETOB, IUCIIEPCUS CBETA, ECTECTBEHHAS PAJMOAaKTUBHOCTh, BOSHUKHOBEHHUE JIMHEWYATOTO CIIEKTPa
U3JTyYCHHs) 110 OTMMCAHHIO UX XapaKTEPHBIX CBOMCTB U HA OCHOBE OIBITOB, AEMOHCTPHPYIOIINX JaHHOE (HH3MUYECKOE SIBJICHUE;

e PAacCIO3HABaTh MPOSIBICHUE U3YUCHHBIX (PU3UUECKUX ABJICHUH B OKpY)KaroiieM Mupe (B TOM 4Yucie GU3HYECKUE SIBICHHS B IIPUPO/IC:
MPUINBBI M OTJIUBBI, IBMKEHHE M1aHeT COJTHEYHON CHCTEMBbI, PEAKTUBHOE ABMKEHUE )KUBBIX OPraHW3MOB, BOCIPUATHE 3BYKOB
KUBOTHBIMH, 3€MJIETPSICEHUE, CEHCMUYECKHE BOJHBI, IlyHAMH, 9XO0, [[BETa Tell, ONTUYECKHE SIBICHUS B IPUPOJE, OMOIOTHIECKOe
JeCTBHE BUAUMOTO, YIbTPadUOIETOBOTO U PEHTTEHOBCKOTO M3ITyUYe€HUH, ECTECTBEHHBIN paJHoaKTUBHBIN ()OH, KOCMHUYECKHE Ty4H,
palnoaKTUBHOE U3ITyYCHUE TIPUPOIHBIX MUHEPAJIOB, ICHCTBUE PaMOAKTHBHBIX U3JTyUYCHUI Ha OPraHU3M YeJI0BeKa), IPH ATOM
MEPEBOIUTH MPAKTUUECKYIO 3a/1a4y B YUeOHYIO, BBIJICIATH CYIIECTBECHHbIC CBOICTBA (MpU3HAKU) (PU3HUYCCKUX SIBICHUM;



e OIIUChIBATh U3YUYCHHBIC CBOMCTBA TEI U (I)I/I3I/I‘-I€CKI/I€ SABJICHHA, UCIIOJIb3Y (1)I/I3I/I‘-IGCKI/IG BCJINYHHBI (CpCIIHSISI U MI'HOBCHHAsA CKOPOCTb

TeJa NPy HEPAaBHOMEPHOM JIBI)KEHUH, YCKOPEHUE, IIEpEMELIEHHE, ITyTh, YIJIOBasi CKOPOCTh, CHJIa TPEHUS, CUJIa YIPYTOCTH, CHIIa
TSYKECTH, YCKOpEeHUe CBOOOIHOIO Na/IeHNus, BEC Tela, UMITYJIbC Tela, UMITYJbC CHIIbI, MEXaHHUYeCKas paboTa U MOLIHOCTD,
MOTEHLMATIbHAS SHEPT U TeNa, NOJHATOrO HaJl HOBEPXHOCTHIO 36MJIM, TIOTEHIMAJIbHAS SHEPTUS CKATOM MPYKUHBI, KHHETUYECKasl
SHEprus, MojaHasi MEXaHUuYecKas SHEprus, IEpUoJ U 4acToTa KojeOaHui, IJIMHa BOJHBI, TPOMKOCTb 3BYKa U BbICOTA TOHA, CKOPOCTh
CBETa, MOKa3aTelb MPEIOMIICHHUS CPEIbl), TIPU OTIMCAHUH TPABUIBHO TPAKTOBATH (PU3NYCCKUI CMBICI UCTIOIB3yEeMbIX BEIUYNH,
0003HaYeHUSI U €MHUILIBI PU3NYECKUX BETMUYMH, HAXOAUTh (DOPMYIIbI, CBSA3BIBAIOIIUE TAHHYIO (PU3NYECKYIO BEIMYMHY C APYTUMU
BEJIMYMHAMH, CTPOUTH IPaPUKU N3yYEHHBIX 3aBUCUMOCTEN (PU3NUECKUX BEIUYUH,

XapaKTepU30BaTh CBOMCTBA Tel, (PU3MUECKUE SABJICHUS U MPOLIECCHI, UCIIOJIb3YS 3aKOH COXPAHEHHUS SHEPTUH, 3aKOH BCEMUPHOTO
TATOTEHHUS, TPUHIIUII CYNEPIIO3UINH CUJI, TPUHIUIT OTHOCUTEIBHOCTH [ "ammies, 3akoHbl Hpl0TOHA, 3aKOH COXpaHEeHMs HMITYJIbCa,
3aKOHBI OTPAXKEHUS U TIPEJIOMJICHHS CBETa, 3aKOHbI COXPAaHEHHS 3apsI0BOTO M MACCOBOTO YMCEJ MIPH AJIEPHBIX PEAKIUAX, IPH 3TOM
JlaBaTh CIIOBECHYIO (DOPMYIHPOBKY 3aKOHA U 3aIIUCHIBATH €0 MAaTEMAaTUYECKOE BhIPAXKEHUE,;
00BACHATH (PU3NYECKUE TIPOIECCH M CBOMCTBA TEJI, B TOM YHUCJIE U B KOHTEKCTE CUTYallui IPAKTUKO-OPHUEHTHPOBAHHOTO XapaKTepa:
BBISIBJISATH IPUYUHHO-CIICJICTBEHHBIC CBSI3U, CTPOUTH OOBSICHEHNE U3 2—3 JIOTHYECKUX IIaroB C OTMOPOi Ha 2—3 M3yYEHHBIX CBOKCTBA
bu3nyeckux ABICHUH, (PU3NYECKUX 3aKOHOB MJIU 3aKOHOMEPHOCTEH;

pelIaTh pacueTHbIC 3aa4i (ONUpAIOIHecs Ha CHCTEMY U3 2—3 YpaBHEHHI), UCIIOJIB3Ys 3aKOHBI M ()OPMYIIBI, CBSI3BIBAIOIINE
(bu3nyeckre BEIUYMHBI. HA OCHOBE aHAJIM3a YCIOBUS 3a]auyl 3alMChIBaTh KPAaTKOE YCIIOBUE, BBISABIIATH HEJOCTAOLINE UIIH
M30BITOYHBIE JaHHBIE, BBIOMPATh 3aKOHBI U (DOPMYJIbI, HEOOXOJUMBIE /IS pEIIEHHs], TPOBOIUTH PAaCUEThl U OLIEHUBATh
PEATMCTUYHOCTD MTOJIyYEHHOTO 3HAaU€HUs (PU3MUECKON BEITMYMHBI,

pacro3HaBaTh POOJIEMBbl, KOTOPbIE MOYKHO PELIUTh IPU OMOLIH (PU3HUECKUX METOAOB, UCIIOJIb3Yysl OIUCAHUE MCCIIEI0BAHNU,
BBIICIIATE IIPOBEPSIEMOE IIPENAIIOJIOKEHNE, OLIEHUBATh IPABUIIBHOCTD MOPSAJIKA IPOBEICHUS UCCIIEIOBAaHNs, JEJIaTh BBIBO B,
MHTEPIPETUPOBATh PE3YJIbTaThl HAOIIOIEHUH U OTIBITOB,;

HPOBOJIUTH OIBITHI IO HAOMIOACHHUIO (PU3MICCKHX SIBICHUM MK (GHU3HMYSCKUX CBOWCTB Tel (M3ydeHue BToporo 3akoHa HproToHa, 3akoHa
COXpaHEHHUs SHEPIUH, 3aBUCUMOCTD [1€pH0/1a KoJIeOaHUH MPY)KMHHOTO MasiTHUKA OT MacChl Tpy3a U KECTKOCTHU MPYKHUHbI U
HE3aBUCUMOCTb OT aMIUIUTY/Ibl MAJIbIX KOJIeOaHUH, MPSIMOJIMHEITHOE pacpOCTpaHEHUE CBETA, pa3jioskeHUe OeJIoro cBeTa B CIIEKTD,
U3yueHHEe CBOMCTB M300pakeHUs B IUIOCKOM 3€pKajle U CBOICTB M300pakeHus NpeMeTa B coOUparolie JuH3e, HaOmo1eHre
CIUTOIIHBIX M JITHEHYATBIX CIIEKTPOB U3JIy4YCHHs): CAMOCTOSTEIILHO COOUPATh YCTAHOBKY M3 M30BITOUHOrO Habopa 000pyIoBaHMs,
OIMCBIBATH XOJ1 OTIBITA U €TO PE3YNIbTaThl, POPMYIUPOBATH BHIBOIBI,

HPOBOJUTH NMPHU HEOOXOMMOCTH CEPHUIO MPSIMBIX H3MEPEHHUH, OIIpe/ielisisl CpeiHee 3HAUYCHUE U3MepsieMoii BennurHbl (GokycHoe
paccTosiHUE COOMpAIOIIei JINH3bI), 000CHOBBIBATH BBHIOOD criocoba namMepeHus (M3MEpUTEILHOTO IPHOOpa);

MPOBOMTH HCCIICTOBAHNE 3aBUCUMOCTEH (PM3NYECKUX BEIMYMH C UCITIOJIL30BAHMEM TIPSIMBIX U3MEPEHUI (3aBUCHMOCTb ITyTH OT
BPEMEHU NPU PaBHOYCKOPEHHOM JIBUKEHUHU 0€3 HaualbHOI CKOPOCTH, Mepro/ia KojaeOaHHi MaTeMaTHUYeCKOTO MasiTHUKA OT JUTHHBI



HUTH, 3aBUCUMOCTH YTJIa OTPAKEHHUS CBETa OT yrJia MaJCHMs U yriia MPeIoMIICHHS OT YIJla NaJIeHUs): IUIAaHUPOBATh UCCIICIOBAHUE,
CaMOCTOSITEIIEHO COOMPATh YCTAaHOBKY, (DUKCHPOBATh PE3yIbTATHI MTOyYCHHON 3aBUCHMOCTH (PU3NYECKUX BEITMUMH B BHJIE TAOJIHUIL U
rpaduKOB, JIENIaTh BHIBOJIBI IO PE3YJIbTaTaM HCCIIEIOBAHUS,

MPOBOMUTH KOCBEHHBIC H3MEPCHUS (PU3MICCKUX BEIIMYMH (CPEIHSs CKOPOCTh M YCKOPEHHE Tejla MIPU PAaBHOYCKOPSHHOM JBHKCHUH,
YCKOpeHHEe CBOOOTHOTO MaIeHUs, dKECTKOCTh MPYKUHBI, KO3()QUIIMEHT TpEeHUs CKOJIBKEHHS, MEXaHUYecKasi paboTa ¥ MOIITHOCTb,
9acTOTa U MEePHOJ KOJIeOaHU MaTeMaTHYECKOTO U MPY)KHHHOTO MAasTHUKOB, OTITUYECKasi CHJIa COOMPAFOIIEH JINH3BI, PaIOaKTUBHBIN
(bOH): MTAHUPOBATH U3MEPEHHSI, COOUPATH IKCIIEPUMEHTAIBHYIO YCTAHOBKY U BBITIOJIHATH U3MEPEHHUS, CICIYS MPEUI0KECHHOM
WHCTPYKIINH, BBIYUCIIATH 3HAYCHUE BEIMYMHBI U aHAJTM3UPOBATh MOJTyYEHHBIC PE3YNIBTAThI C YIETOM 3aJJaHHOHN TOTPEITHOCTH
U3MEPEHUH;
coOroAaTh MpaBuiia TEXHUKH 0€30MacHOCTH MU padoTe ¢ 1ab0paTOpHBIM 000pYI0BaHUEM;

pa3nuyaTh OCHOBHBIE MPU3HAKY H3YyYCHHBIX (PH3HMUECKUX MOJIENICH: MaTepraabHasi TOUKa, a0COJIIOTHO TBEPAOE TEJIO, TOUCHHBIH
WCTOYHHK CBETA, JIy4, TOHKAS JIMH34, TUIAHETapHAast MOJIENIb aTOMa, HYKJIOHHAsI MOJIEJIb aTOMHOTO SI7Ipa;

XapaKTepU30BaTh MPUHIUIIBI ICHCTBUS U3YYCHHBIX TPUOOPOB M TEXHUYECKUX YCTPOMCTB C OMOPOH HA MX OMHUCaHus (B TOM YHUCIIE:
CTIHJIOMETP, JATYHKH MOJIOKEHUS, PACCTOSIHUS M YCKOPEHHUS, paKeTa, dX0JIOT, OUKH, IIEPUCKOT, (poToammapar, ONTHIECKAE CBETOBO/IH,
CIIEKTPOCKOII, O3UMETp, Kamepa BuiibcoHa), HCIIONb3yst 3HAHUS O CBOMCTBAX (DPM3MYECKHX SBICHHN H HEOOXOJUMBIC (pU3HUCCKUE
3aKOHOMEPHOCTH;

UCIOJb30BATh CXEMBbl U CXEMAaTUYHbIE PUCYHKH U3YYE€HHBIX TEXHUYECKUX YCTPOICTB, N3MEPUTENIbHBIX TPUOOPOB U TEXHOJOTMUECKUX
IIPOLIECCOB MPH PEIICHUH Y4COHO-TIPAKTHUECKUX 3a/]ay, ONTHUECKUE CXEMBI JUIs TOCTPOEHHS N300pakeHUH B IIJIOCKOM 3€pKaie U
coOuparoliel J1H3e;

HPUBOAUTH IPUMEpHI (HAXOIUTh HHGOPMAIHIO O TIPEMepax) MPAKTUIECKOTO UCTIOIb30BaHUS (PU3MUECKUX 3HAHHN B IOBCEIHEBHOI
AKHU3HU JUId o0ecrieyeHHs 6e30MacHOCTH TP 00palleHUH ¢ IPpUOOpaMHu U TEXHUYECKUMH YCTPOUCTBAMH, COXPAHEHUS 310pOBbsI U
COOJIIOJICHHS HOPM 3KOJIOTMYECKOI0 IOBEJICHUS B OKpYXaroleil cpene;

OCYIIECTBIATh MOUCK MHPOPMALIMK (PU3MUECKOTO COJAEPKAHUS B MHTEPHETE, CAMOCTOATEIBHO (POPMYIIHPYsI TIOMCKOBBIH 3arpoc,
HaXOJUTh IYTH ONPEAETICHUs JOCTOBEPHOCTH MOJYY€HHOM HH(OpMAIMK HAa OCHOBE UMEIOLMXCS 3HAHUN U IOTIOJIHUTEIIBHBIX
HCTOYHUKOB,

HCIOJIb30BATh IPU BBIIIOJHEHUN YUEOHBIX 3a/laHU HayqHO-TIONMYJISIPHYIO JIUTEPaTypy (PU3HUecKoro cojiepxaHusl, CpaBOUHbIE
MaTepualibl, pecypchl cetu MHTepHeT, BiajeTh NpueMaMy KOHCIIEKTUPOBAaHUS TEKCTa, IpeoOpa3zoBaHus HHPOPMALUU U3 OJHOM
3HAKOBOW CHUCTEMBI B JIPYTYIO;

CO3/1aBaTh COOCTBEHHbIE MMCbMEHHbIE U YCTHBIE COOOIIEHUSI HA OCHOBE MH(OPMAIMK U3 HECKOJIBKUX UCTOUHUKOB (PM3UUECKOTO
coJiepKaHus, MyOJIMYHO MPEJICTABIATh PE3yAbTaThl MPOEKTHOM MIIM UCCIIEI0BATEIbCKON AEATEIBHOCTH, IPH 3TOM I'PaMOTHO
UCIOJIb30BaTh U3YYEHHBIN MOHATUIHHBIN annapar u3y4aeMoro pasjena (GU3UKU U COTPOBOXKIATh BBICTYIJICHUE IPE3CHTAIEH ¢
y4eToM 0COOEHHOCTEH ayTUTOPUU CBEPCTHHKOB.



Temarnueckoe IIAaHNPOBaHME

/- KJacc
KonuyecTBo yacos DJIEeKTPOHHbIE

Ne n/m HaunmeHnoBanue pa3aejioB ¥ TeM IPOrpaMMBbl KOHTpOJIBHBIE MpakTHYecKHe f:émbpom)le)
Beero pa3oBaTejibHbIE

padoThI padoThI pecypcbl

Pa3nen 1. ®du3uka u ee poJib B NO3HAHUHN OKPY/KAIOLIEro M1Upa

11 ®du3zrka — HayKa o PUpPOe 2 <..>

1.2 dusnyeckue BEIUYNHEI 2 <.>

1.3 EcrecTBeHHO-HAayUHBIH METO MIO3HAHUS 2 <.>

Hroro mo pazgeny 6

Pa3nen 2. [lepBoHavaibHbIe CBeeHNsI 0 CTPOEHHH BelllecTBa

2.1 Crtpoenue BemecTa 1 <..>

2.2 JIBM>KeHHEe U B3aMMOICHCTBHE YaCTHUIL BEIICCTBA 2 <.>

2.3 ArperatHble COCTOSIHHS BEIIECTBA 2 <.>

Uroro no pazneny 5

Paznen 3. /IBuikeHune U B3auMo/IeiicTBHE TeJl

3.1 MexaHnueckoe IBIKEHHE 3 <.>

3.2 WNuepuus, macca, MIOTHOCTh 4 <.>

3.3 Cuna. Bunpe! cun 14 <.>




Hroro no pazneny

21

Paznen 4, I[aBJ'IeHI/Ie TBEPIAbIX TeEJ, JKHAKOCTEH U ra3oB

41 Hasnenue. [lepenaya qaBneHus: TBEpAbIMU TEIIAMH, 3 < >
KUIAKOCTSIMH U Ta3aMu
4.2 JlaBlIeHME KUJIKOCTH 5 <.>
4.3 ATMmocdepHoe naBieHne 6 <..>
4.4 JTI;%)CTBHe JKAJIKOCTH W Ta3a HA MOTPYKEHHOE B HUX 7 2 3 < >
Hroro mo pazgeny 21
Pa3nen 5. PaGora u MomHocTh. JHEprus
5.1 Pa6ora u MmoutHOCTH 3 1 <..>
5.2 [IpocThie MEXaHU3MBI 5 1 <..>
5.3 MexaHudeckast SHEPTHs 4 1 1 <..>
Hroro mo pazgeny 12
[ToBTOpEHME 3 <..>
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 68 4 12
8- KJ1acc
KoauvecTBo yacos JJIeKTPOHHBbIE
Ne ni/m HaumeHnoBaHue pa3iesioB U TeM NPOrpaMMbl Beero Koutposbheie | TpakTudeckue S)I%I;g::;?::ibnme
padoThI padoThI pecypcsi




Pazgen 1.

TenoBble sIBJEHUS

1.1 Ctpoenue u CBOICTBA BEIIECTBA 7 <.>
1.2 TennoBsie mporiecch 21 1 5 <.>
Hroro mo pazmeny 28
Pa3nen 2. DiaekTpuyecKkne 1 MATHUTHBIE SIBJICHUS
21 f;g(;g;l:ﬁeg:;ﬁesapﬂnm. 3apspKeHHBIE Tejla U X 7 1 < >
2.2 [ToCTOSIHHBIN 21EKTPUUYECKUIN TOK 20 2 7 <..>
2.3 MarsuTHeIe SIBICHHS 6 1 15 <.>
2.4 DneKTpOMarHuTHas WHIYKITUS 4 <..>
Hroro mo pazgeny 37
[ToBTOpEeHME 3 <..>
OBIIEE KOJIMYECTBO YACOB I10 [TIPOTPAMME 68 4 14,5
9-i1 ky1acc
KoauvecTBo yacos JJIeKTPOHHBbIE
Nen/n | HammeHoBaHue pa3/iesioB H TEM IMPOrPaMMbI Beero Koutpoasubie | [IpakTHueckme f:g;?g;?::‘])mnme
padoThI padoThI pecypcsi
Pa3nen 1. Mexannueckue siBJeHHSA
1.1 MexaHnuueckoe IBUKEHUE U CIIOCOOBI €r0 OIMUCAHUS 10 1 <.>




1.2 B3aumoneiicTBue Ten 20
1.3 3aKOHBI COXPAHEHHUS 10
Wroro mo pazueny 40
Pa3nen 2. Mexannuyeckue KOJe0aHUS U BOJIHBI
2.1 Mexanudeckue KojieOaHus 7
2.2 MexaHnueCcKre BOJHBI. 3BYK 8
Hroro mo pazgeny 15
Pazgen 3. DjieKTPOMarHuTHOE 1MoJIe U J1eKTPOMATHUTHBIE BOJIHBI
31 DNEKTPOMArHUTHOE TIOJIE U DJIEKTPOMAarHUTHEIC 6
BOJIHBI
Hroro mo pazgeny 6
Paznen 4. CBeToBble sIBJIEHUS
4.1 3aKOHBI pacIpOCTPaHEHHUS CBETA 6
4.2 JIuH3BI ¥ ONITHYECKUE TTPHUOOPHI 6
4.3 Paznosxenue 6enoro cBeTa B CEKTP 3
Utoro no pazneny 15
Pa3nen 5. KBanToBble siBJIeHUsI
5.1 Hcnyckanue v MOTOIEHUE CBETa aTOMOM 4
5.2 CrpoeHue aTOMHOTO siApa 6
5.3 SAnepHble peakuuu 7
Hroro no paszneny 17




Pazgen 6. IloBTOpuTE/IbHO-00001A0IIMIT MOY b

6.1 [ToBTOpEHUE M 0U606H16HI/I€ COJIepKaHus Kypca 9 9 < >
¢bu3uku 3a 7-9-i xmacc

Wroro mo pazueny 9

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 3 27

IIpoBepsiembie TpeOOBaHus Kk pe3yjbraraM ocBoeHusst OOII u
3JIEMEHTBI COAEePKAHUS

B denepanbHbIX U perHoHABHBIX MPOIIEAYPaX OICHKH KaueCTBa 00pa30BaHMs MCIOIb3YeTCsl epedeHb (KoanpukaTop) pacipeaeeHHbIX M0
KJIaccaM MpoBepsieMbIX TpeboBanuit k pesynbraram ocBoeHuss OOIT OOO u 31eMeHTOB cosiepykaHus o (PU3UKeE.

7-M KJacce

IIpoBepsiemblie TpeOGoBaHusA K pe3yjbraram ocBoeHuss OOII

Kox npoBepsiemoro

IIpoBepsiemble NpeAMeTHbIE Pe3yIbTATHI OCBOEHHSI OCHOBHOM 00pa30BaTe/IbHON MPOrpaMMbl OCHOBHOI0

pe3yJbTara 001Iero oopazoBaHus
1.1 Hcnionb30BaTh U3y4eHHbIC TOHATHS
19 PaznuuaTh sIBIEHUS 110 ONMMCAHUIO UX XapaKTEPHBIX CBOMCTB M Ha OCHOBE OIBITOB, IEMOHCTPUPYIOIUX JTaHHOE
' ¢bu3nyeckoe siBIeHUE
Pacrnio3HaBath nposiBiieHNE N3Y4EHHBIX (PU3NYECKUX SIBIECHUIN B OKPY)KAIOIIEM MUpE, B TOM 4ucie GU3nUecKre
1.3 SIBJICHUSI B IPUPOJIE, IIPU ITOM MEPEBOUTH MPAKTUYECKYIO 337a4y B y4eOHYIO0, BBIIEIATh CYLIECTBEHHbIE CBOWCTBA

(mpu3Hakm) GU3NUECKUX SIBICHHUN




1.4

OnwuceIBaTh U3y4EHHBIE CBOMCTBA TE U (PU3UUECKHUE SIBICHUS, UCTIOJB3Ys (PU3NYECKHUE BETMYMHBI, IPH OTIMCAHUH
MPAaBHIILHO TPAKTOBATh (PU3NYECKUN CMBICI UCTIONB3YEMbIX BEJHUNH, UX 0003HAUYCHUS U SMHUIBI (PU3NIECKUX
BEJIMYUH, HAXOAUTh (POPMYJIBI, CBS3BIBAIOIINE JaHHYIO (U3NYECKYIO BEIMYHHY C JPYTUMH BETMYUHAMHE, CTPOUTH
rpadMKy N3y4eHHBIX 3aBUCUMOCTEH (PU3MUYECKUX BETMINH

1.5

XapakTepu3oBaTh CBOMCTBA TeJ, PU3NUECKHE SIBJICHUS U TTPOLIECCHI, UCIIOJIBb3YS U3yYEHHBIE 3aKOHBI, TIPH 3TOM JaBaTh
CIIOBECHYIO (POPMYIUPOBKY 3aKOHA U 3aIlIMChIBATh €M0 MaTEMaTHUYECKOE BhIpAaKEHHE

1.6

OOBACHATH (pU3NUECKUE SBJICHNUS, POIIECCH U CBOMCTBA TEJ, B TOM YHCIIE U B KOHTEKCTE CUTYallui IPAKTHKO-
OpUEHTUPOBAHHOTO XapaKTepa: BBISBISITH IPUIMHHO-CIIEJICTBEHHBIE CBS3U, CTPOUTH 00BsCHEHHE U3 1 - 2 TOTHYecKuX
1aroB ¢ Ormopoii Ha 1 - 2 U3ydeHHBIX CBOMCTBA (HM3NIECKUX SIBIICHHUH, (PU3NIECKUX 3aKOHA WM 3aKOHOMEPHOCTH

1.7

Pemrate pacdernsie 3a1aun B 1 - 2 neiicTBUS, HCMOIB3Ys 3aKOHBI U (JOPMYJTBI, CBS3BIBAIOIINE (PU3UICCKUE BETUMINHBI:
Ha OCHOBE aHaJIM3a yCIOBHUS 3a[a4d 3aITUChIBATh KPATKOE yCIOBHE, TOICTABIATh (PU3UUECKHE BETMUYUHBI B (POPMYIIBI
" IPOBOJUTH PACUCTHI, HAXOJAUTH CIIPABOYHBIC TaAHHEIC, H€06X0)II/IMI>IG AJId pCUICHUA 3aaa4, OLCHUBATH
PEATMCTUYHOCTD MOTYYCHHON (PU3UIECKON BEITMUUHBI

1.8

Pacmo3naBathk nmpo0aeMbl, KOTOPHIE MOYKHO PEIIUTh MPH MOMOITH (GU3UIECKUX METOJIOB, B OTIICAHUH MCCIICIOBAHUS
BBIICJIATH [TPOBEPSIEMOE MPEAIOI0KEHNE (THITOTE3Y), Pa3IndaTh U HHTEPIPETUPOBATH MMOJYICHHBIH PE3YIIbTaT,
HaxOJIUTh OITMOKU B XOJI€ ONBITA, JIEIAaTh BBIBOJIBI IO €T0 Pe3yIbTaTam

1.9

[IpoBOIUTH OMBITHI IO HAOTIOACHHUIO (PU3NYECKUX SABJICHUN WIH (PU3UUECKUX CBOMCTB Ted: GOPMYIUpPOBATH
MIpOBepsieMbIe MPEAINOI0KEHHs], COOUpPaTh YCTAHOBKY U3 MPEAJI0KEHHOTO 000pYI0BaHMsl, 3aIChIBATh X0 OIBITA U
(hopMyITupOBaTh BHIBOIbI

1.10

BrInoyHATE IpsiMble U3MEPEHHUSI C UCIIOJIb30BaHNEM aHAIOTOBBIX U HU(PPOBBIX TPUOOPOB, 3aUCHIBATH TOKA3aHUS
puOOPOB C YIETOM 3a/JaHHOM a0COTIOTHOM MOTPEIIHOCTH U3MEPEHUI

1.11

HpOBOI[I/ITB HCCJIICAJOBAaHUC 3aBUCMMOCTHU O,Z[HOI>'I (1)I/I3I/IIIGCKOI71 BCINYHHBI OT I[perﬁ C UCIIOJIb30BAHUEM IIPSAMBIX
HSMepeHHﬁ, Yy4aCTBOBATh B INIAHUPOBAHHUU yqe6H0r0 HUCCIICIOBaHUA, CO6I/IpaTB YCTaHOBKY W BBIIIOJIHATH U3MCPCHMU,
cJICeays NpeaAyIOKECHHOMY IJIaHY, q)I/IKCI/IpOBaTL PE3yJIbTAThI HOHy‘IeHHOﬁ 3aBUCHUMOCTH (1)I/I3I/I‘ICCKI/IX BCJIIMYHH B BUAC
MPpCAJIOKCHHBIX Ta6J'II/II_I 151 I‘pa(l)I/IKOB, ACJIaTh BBIBOJLI 10 PE3yJIbTaTaM UCCICAOBAHUA

1.12

HpOBO,Z[I/ITB KOCBCHHBIC U3MCPCHUSA q)I/ISI/I‘IeCKI/IX BCJIIMYHH, CJICOYS npennomeHHoﬁ MHCTPYKIMH. IIPU BBIIIOJTHCHUH
H3MepeHHI>i COGI/IpaTL OKCIICPUMCHTAJIbHYIO YCTAHOBKY U BBIYUCIIATH 3HAUYCHUC HCKOMOM BEITHYHUHBI




1.13

CobnroaTh mpaBuiIa TEXHUKU 0€30TaCHOCTH MPpH padoTe ¢ 1abopaTOpHBIM 000PYAOBaHUEM

1.14

Yka3bIBaTh MPUHLMIIBI AEHCTBUS IPUOOPOB U TEXHUUECKUX YCTPOUCTB, XapaKTepU30BaTh PUHIIUIBI ACHCTBUS
M3YYEHHBIX IPUOOPOB U TEXHUYECKUX YCTPOMCTB € MOMOILIBIO UX OIMCAHMS], UCIIOJIb3Ys 3HAHUS O CBOMCTBAaX
(bU3NYECKUX ABICHUH U HEOOXOIMMbIE (PM3NIECKUE 3aKOHBI i 3aKOHOMEPHOCTH

1.15

[MpuBoUTH IPUMEpPHI (HAXOIUTh HHOOPMAIIUIO O IPUMEPaX) MPAKTUIECKOTO UCTIONIL30BaHUS (PU3NYECKIX 3HAHUIT B
MTOBCEHEBHOM JKM3HU /17151 00ecrieueHus: 0€301MacHOCTH MPU 00pallieH!H ¢ MpUOOpaMy U TEXHUYECKUMHU
YCTPOHCTBAMH, COXPAHEHHUS 3I0POBbsI U COOJIIOCHHUS HOPM 3KOJIOTMYECKOT0 MOBEACHNUS B OKPYXKAIOILEH cpesie

1.16

OcymiecTBiATh 0TOOP UCTOUHUKOB HH(OpMaLUY B ceTH VIHTEpHET B COOTBETCTBUU C 33JaHHBIM TOUCKOBBIM
3arpocoM, Ha OCHOBE UMEIOIIMXCS 3HAHUM U TyTeM CpaBHEHUS Pa3IMYHbIX HCTOUHUKOB BBIACIATH HHPOPMAIHIO,
KOTOpasi BJSETCS MPOTUBOPEUUBOM MM MOKET ObITh HEJIOCTOBEPHON

1.17

Hcnonb30Bath MpH BINOJHEHUHU YU€OHBIX 3aJaHUIl HAYYHO-TIONYJISIPHYIO JTUTEPATypy (PU3UUECKOTO COACpPKAHMS,
CIpaBOYHbIE MaTEpUabl, pecypchl ceTu MHTepHeT, B1aaeTh npueMaMi KOHCTIEKTUPOBAHUSI TEKCTa, MPpeoOpa3oBaHus
“H(pOpMAIIUK U3 OJTHOM 3HAKOBOW CHCTEMBI B IPYTYIO

1.18

CoznaBaTh COOCTBEHHBIC KPAaTKHE MTUCHMEHHBIE U YCTHBIE COOOIICHHS HA OCHOBE 2 - 3 HCTOYHUKOB MH(GOPMAITIH
(U3NIECKOTO COZECPIKaHUs, B TOM YHCJIE ITyOJIMYHO JIeIaTh KPaTKHe COOOMIECHHS O Pe3yibTaTaX MPOEKTOB WIIH
y4eOHBIX MCCIICIOBAHUMN, TIPU 3TOM I'PAaMOTHO UCIIOJIb30BaTh H3yYCHHBIN MOHATUIHBIN anmapat Kypca (GU3HKH,
COIIPOBOXKJATh BBICTYIICHUE TIPE3CHTAIHEH

1.19

HpI/I BBIIIOJTHCHHUH yLIe6HBIX IIPOCKTOB U I/ICCJ'IC,Z[OBaHI/Iﬁ pacnpeacisiTh 00s3aHHOCTH B rpymnie B COOTBETCTBHHU C
IIOCTaBJICHHBIMHU 3aa4aMH, CICINUTH 3a BBIIIOJTHCHUEM IIJIaHA Z[CP'ICTBHI}'I, aJICKBAaTHO OLICHUBATH COOCTBEHHBIH BKJIaJ B
ACATCIIBHOCTD I'PYIIIIBI, BEICTPAUBATE KOMMYHUKATUBHOC BSaHMOﬂeﬁCTBHG, YYUTBIBAsI MHCHUC OKPYKAKOIIUX

IIpoBepsieMble 3JIeMEHTHI COEPKAHUS

Kon paznena

Kona baemenrta

IIpoBepsiemble 3JIeMEHTHI COEPKAHUS

OU3NKA U Ee P

OJIb B ITOBHAHNHN OKPYXXAIOIIEI'O MHUPA

1.1

®du3uka - HayKa O IpUpoAac. SIBnenus MpUpOIbL. Ddusnueckue SBICHUS. MEXaHUYECKHUE, TEIIIOBBIE,

QJICKTPUYCCKHUEC, MAIHUTHBIC, CBETOBLIC, 3BYKOBLIC




dwusnueckue BenuunHbl. M3mepenne pusnyeckux senuunt. Guznyeckue npubopsl. [lorpenrHocts

1.2 .
u3MepeHuil. MexayHapoaHas cuctemMa eIMHULL
13 EcTtecTBeHHO-Hay4YHBII METOJ1 HO3HAHMSI: HAOIO/IEHNE, IOCTAHOBKA HAYYHOI'O BOIIPOCA, BHIIBUKEHHE
' TUIOTE3, SKCIIEPUMEHT 110 NIPOBEPKE TMIOTE3, 0OBICHEHNE HAOII01aEMOT0 SIBJICHUS
1.4 Onucanue QU3NYECKUX SBJIECHUI C MOMOILIBIO0 MOJIEeH
[IpakTueckue pabOTHI:
N3mepenue paccTosHmil.
1.5 N3mepenune o6beMa KUIKOCTH U TBEPAOTO Tea.

Onpenenenne pa3MepoB MAIIBIX TEJI.

N3mepenue TemnepaTypbl IPU MOMOIIH KUIKOCTHOTO TEPMOMETPA U AATYHKA TEMIIEPaTyphl

INEPBOHAYAJIbHBIE CBEJAEHNA O CTPOEHNHN BEIIECTBA

CTpOGHI/Ie BCIIECCTBA. aTOMBI U MOJIEKYJIbI, UX PA3MEPhI. OHBITBI, JOKa3bIBAIOIHUE JUCKPETHOC CTPOCHUE

2.1
BEIIECTBA

29 JIBmkeHue yacTHIl BemecTBa. CBsA3b CKOPOCTH JBM)KCHHS YaCTHII C TEMIIEpaTypoid. BpoyHOBCKOE BHYKEHHE,

' b dy3ust

2.3 B3aumoielicTBrE 4acTHIl BEIIECTBA: MPUTHKCHHUE M OTTAIKMBAHKE
ArperaTHbie COCTOSHUS BEIIECTBA. CTPOCHHE Ta30B, KUAKOCTEH U TBEPABIX (KPUCTAIMYECKHX) TEL.

2.4 B3anMoCBsI3b MEXy CBOWCTBAMH BEIIECTB B PA3HBIX arperaTHbIX COCTOSIHUSIX U MX aTOMHO-MOJICKYJISIPHBIM
CTpOEHUEM

2.5 Oco0OeHHOCTH arperaTHbIX COCTOSIHUIN BOJIbI

2.6

[IpakTuyeckue paboOTHI:




OrieHKa qraMeTpa aToMa METOI0M PsiIoB (C Ucmosb3oBaHueM (hoTorpaduii).
OnpIThI 10 HAOJIIOJEHUIO TEIJIOBOTO PAaCIIMPEHUS ra30B.

OnpIThI 10 OOHAPYKEHUIO IEHCTBUS CUJI MOJIEKYIISIPHOTO IIPUTSYKEHUS

JIBIDKEHUE U B3AUMOJIEMICTBUE TEJI

3.1 Mexanudeckoe ABUkeHHE. PaBHOMEpHOE 1 HEPaBHOMEPHOE JIBMKCHUE

3.2 Cxopoctb. CpenHsisi CKOPOCTh IPU HEPABHOMEPHOM JBMKEHUU. PacyeT myTu U BpeMeHU JBUKEHUS

33 SIBnenne nHepuuK. 3aKOH MHEPUUH. B3auMoaencTBre Ten KaK MPUYMHA U3MEHEHUSI CKOPOCTH IBUKEHUS TEJI.
Macca kak Mepa HHEpTHOCTHU Teja

3.4 [TmoTHOCTH BemecTBa. CBsI3b IMJIOTHOCTH C KOJTMYECTBOM MOJIEKYJ B €IMHUIIE 00BeMa BEIeCTBA

3.5 Cuiia KaK XapaKTepUCTHUKa B3aUMOJICUCTBUS TEI

3.6 Cuna ynpyroctu u 3akoH ['yka. 3mMepeHue cuiibl ¢ MOMOIIBIO JUHAMOMETpA

3.7 SIBnenune TaroteHus v cuia Tskectd. Cuia TSKeCTH Ha Apyrux mianetax. Bec tena. HeBecomocth

3.8 Cuna tpenus. TpeHue CKOIbXKEHUS U TpeHUe NMoKos. TpeHue B pUpoe U TEXHUKE

3.9 CrioxeHue cuJj, HallpaBJICHHBIX 10 OJHOW MpsiMoil. PaBHOACICTBYIOMIAS CUIT
[IpakTrueckue pabOTHI:
OmnpepeeHre CKOPOCTH PaBHOMEPHOTO ABIKEHHUs (IIapHKa B 5KHIKOCTH, MOJIEIH JIEKTPHUECKOTO
aBTOMOOWJISI U Tak gainee). OnpeneneHue CpeIHel CKOPOCTH CKOJIbKEHUs OpyCcKa WK IapUKa [0 HAKJIOHHOM

310 IJIOCKOCTH.

OHpCI[CJ'IeHI/Ie IJIOTHOCTHU TBEPAOIO TCJIA.

OHLITLI, ACMOHCTPHUPYIOIITUEC 3aBUCUMOCTD PACTAKCHUA (I[C(I)OpMaI_II/II/I) IPYKHUHEI OT HpHHO)KeHHOﬁ CHUJIBI.




OnpIThI, 1EMOHCTPUPYIOIINE 3aBUCUMOCTD CUJIbI TPEHUS CKOJIBKEHUS OT Beca TeJla U Xapakrepa
COIIPUKACAIOLINXCS TOBEPXHOCTEN

3.11

@u3nYecKue ABICHUS B IPUPOJIE: IPUMEPBI IBWKEHHUS C PA3JINYHBIMU CKOPOCTSIMHU B )KMBOW U HEKUBOU
IIPUPOJE, NEUCTBUE CUIIBI TPEHMS B IPUPOJE U TEXHUKE

3.12

TexHuyeckue yCcTpoicTBa: IMHAMOMETP, MO IUIUITHUKA

JIABJIEHUE TBeP/IbIX TEJI, )XUJIKOCTEU U 'A30B

4.1 Jasnenue tBepaoro Tena. CnocoObl yMEHbLIECHUS U YBEIMUEHUS AaBJICHUS

4.2 JlaBnenue raza. 3aBUCHMOCTb JaBJICHUS Ta3a OT 00beMa, TeMIEPATYPhI

4.3 ITepenaua naBieHus: TBEPABIMU TEIAMU, KUJIKOCTIMHU U razamu. 3akoH [lackans. [THeBMaTHUeckne MalinHbI

44 3aBUCHMOCTD JaBJICHUS KUAKOCTH OT TIyouHbl. [ mapoctaTudeckuit mapagaokc. CooOmaroniuecs: CoCy/pl.
I'mppaBnnueckne MeXaHU3MBbI

45 AtMmocdepa 3emnn u atmocepHoe gaieHue. [[puuuHb CyIecTBOBaHUS BO3AYITHON 000JI0UKH 3EMITH.
OmnsiT Toppuueniu. 3aBUCUMOCTh aTMOC(HEPHOTO JaBJIEHUS OT BHICOTHI HAaJl yDOBHEM MODSI

4.6 N3mepenue atmocdepHoro napnenus. [Ipubopsl i1 u3mepeHus: aTMoCHEPHOTO JTaBICHUS

47 JleficTBHE KUAKOCTH ¥ r'a3a Ha MOTPY)KEHHOE B HUX TeJI0. BeITankuBaromias (apxuMe0Ba) cuia. 3akoH
Apxumena

4.8 [1naBanue ten. Bo3ayxomnnaBanue
[IpakTueckue pabOTHI:
HccnenoBanue 3aBUCMMOCTH Beca Tesa B BOJIE OT 00beMa MOTrPY>KeHHOU B ’KHUIKOCTh YacTH Tela.

4.9

Onpez[eneHI/Ie BBITAJIKMBAIOIIEH CUIIBI, ,HeﬁCTBYIOIHCﬁ Ha TCJIO, NOTPYKECHHOC B )KUIAKOCTh.

HpOBepKa HE3aBUCHMOCTH BBITAJIKMBAIOIIEH CHIIBI, HeﬁCTBYIOIHefI Ha TCJIO B X KUAKOCTH, OT MACChI TCJIA.




OMBITHI, IEMOHCTPUPYIOIINE 3aBUCUMOCTh BBITAIKUBAIOIIEH CHIIbI, IEUCTBYIOIIEH HA TEJIO B JKUJIKOCTH, OT
00beMa MOrpy>KeHHOM B )KMIAKOCTh YaCTH TeJa M OT IJIOTHOCTH XUAKOCTH. KoHCTpyrpoBaHue apeomerpa
WJIM KOHCTPYUPOBAHUE JIOJKH U OIIPEAEIICHUE €€ TPY30II0IbEMHOCTH

4.10

dwusnyuecKue sIBICHNUS B IPUPO/JIE: BIMSHIE aTMOCHEPHOTO JaBJICHUS HA KUBOW OpraHu3M, IIaBaHUE PHIO

4.11

TexHuueckne ycTpoicTBa: COOOIIAIOIMINECS COCY/IbI, YCTPONCTBO BOJIOMPOBO/IA, THAPABINYECKUN MPeECC,
MaHOMETp, OapoMeTp, BBICOTOMED, MOPIIHEBON HACOC, apEOMETP

PABOTA, MOITHOCTD, SHEPT'UA

5.1 Mexanudeckast paborta
5.2 Mexanudeckasi MOIITHOCTh
5.3 [TpocThie MEXaHU3MBI. pbIvuar, OJIOK, HaKJIOHHAs TUIOCKOCTh. [IpaBmiio paBHOBECHS phlyara
5.4 [IpuMeHeHne mpaBuiia paBHOBECHSI phlvara K OJIOKyY
55 «3onotoe mpaBuio» Mexanuku. KoaddumuenT nonesHoro aecTeust MexaHu3MoB. [IpocThie MeXaHU3MBI B
OBITY ¥ TEXHUKE
5.6 [TorenuumanbHas SHEPIUM TEa, TOAHATOTO Hall 3eMJilei
5.7 Kunerndeckas sHeprus
5.8 [Tonnas MexaHuueckasi JHeprusi. 3aKOH U3MEHEHUS M COXPAaHEHHUSI MEXaHUYECKOM SHEPruu
[IpakTueckue pabOTHI:
Omnpenenenre pabOTHI CUIIBI TPEHUS IPU PABHOMEPHOM JBMKEHHH TeJa 10 TOPU30HTATbHON OBEPXHOCTH.
5.9 HccnenoBanue ycrnoBuii paBHOBECHS pblyara.

N3mepenue KIIJ[ HakIOHHOM NIIOCKOCTH.

I/I3yquI/Ie 3aKOHAa COXpPaHCHUA MEXaHU4YeCKOM SHECPrun




5.10 ®u3nYecKue SABJICHUA B IIPUPOJIE. pPblUaru B TEJIE YEI0BEKa

TexHuueckue ycTpoicTBa: pblyar, HOBUKHBINA U HETIOABM>KHBIN OJIOKH, HAKJIIOHHAS! INIOCKOCTh, IIPOCTHIE
MEXaHU3MBbI B OBITY

5.11

8-1 KJ1ace

IIpoBepsiemble TPeGoBaHusl K pe3yiabTatam ocBoeHus OOII

Kon . .
DOBEDSEMOro IIpoBepsiemble MpeAMeTHbIE Pe3YJIbTATHI OCBOEHHSI OCHOBHOM 00pa30BaTeIbHOW MPOrpaMMbl OCHOBHOTO 0011I€T0
poBep oOpa3zoBaHusi
pe3yJbTara
1.1 Hcnoine30BaTe MOHSATHS
12 Paznnuath SIBICHUS 1O OMUCAHHMIO MX XapaKTEPHBIX CBOMCTB U HA OCHOBE OTBITOB, IEMOHCTPUPYIOIINX JAHHOE (DU3HUECKOE
) SIBJICHUE
Pacrio3naBath posiBlIicHUE H3YYCHHBIX (PU3UYECKHUX ABJICHUH B OKPYXKAIOIIEM MUPE, B TOM YUCIIe (PU3HUCCKUE SABJICHUS B
1.3 MIPHUPOJIE, IIPH ATOM IEPEBOAMTD MPAKTUYECKYIO 3a1a4y B y4eOHYIO, BBIICIATH CYIIECTBEHHBIC CBOMCTBA (IIPU3HAKN)
(U3HYECKUX SBJICHUN
OnuceIBaTh U3YYCHHBIC CBOMCTBA TeI U (PU3MUCCKUE SABIICHUS, HCITOJIB3Ys (DU3MUECKHUE BETUYHHBI, IIPU OIMMHCAHUN
14 MPABHJIBLHO TPAKTOBATh (PU3NYECCKUN CMBICI UCTIOIB3YEMbIX BEJTHMUNH, 0003HAUYCHUS M SAMHUIIBI (PU3NYCCKUX BEIUYMH,
' HAXOJUTh (POPMYIIbI, CBSA3BIBAIOIINE JAHHYIO (PU3NYECKYIO BETMYUHY C IPYTUMU BEIIMYMHAMH, CTPOUTH IpaduKu
W3YUYCHHBIX 3aBHCUMOCTEH (PU3MUECKUX BEITUYNH
15 XapakTepu3oBaTh CBOMCTBA Tell, PU3NYECKUE SIBJICHUS U MTPOIECCHI, UCTIONB3Ys U3yUSHHBIE 3aKOHBI, IIPH TOM J1aBaTh
' CIIOBECHYIO (POPMYTUPOBKY 3aKOHA U 3allMCHIBaTh €r0 MaTEMaTHUYECKOE BhIPAKECHHE
OOBsACHATH (pU3MUECKHE MPOLIECCHI U CBOIMCTBA T€J, B TOM YHCJE U B KOHTEKCTE CUTYAIMi MPAKTUKO-OPUEHTHPOBAHHOTO
1.6 XapakTepa: BBISIBISITh IPUYUHHO-CIICACTBEHHBIE CBSI3U, CTPOUTH 00bsCHEHUE U3 1 - 2 Joruueckux maros ¢ momomipio 1 - 2

HU3YUCHHBIX CBOMCTBA (I)I/I3I/I‘-IGCKI/IX SIBJICHUH, (I)I/I3I/I‘-IGCKI/IX 3aKOHAa HUJIM 3dKOHOMCPHOCTHU




1.7

Pemarte pacdyernsie 3a1aun B 2 - 3 IeMCTBUS, UCIIOJB3Ys 3aKOHBI U (JOPMYJIBI, CBA3BIBAIONINE (PU3NUECKUE BEIIMYMHBI. HA
OCHOBE aHAJIN3a YCJIOBHUs 3a/1a4M 3alIMChIBATh KPATKOE YCIOBUE, BBIABIATh HEJOCTATOK JAHHBIX JUIS PEIICHMS 3a1a4H,
BBIOMPATh 3aKOHBI M (POPMYIIBI, HEOOXOIUMBIE JIISI €€ PEIIeHUs, TPOBOIUTH PACUEThl M CPABHUBATH TMOTYyYCHHOE 3HAUCHUE
(U3NIECKOI BETMYNHBI C H3BECTHBIMH JAHHBIMU

1.8

PacrioznaBath mpo6sieMbl, KOTOPbIE MOXKHO PELIUTh MPU NOMOIIH (PU3UUECKUX METOJIOB, UCIIOJIb3YS OIMCAaHNE
HCCIEA0BaHUs, BBIACIATH IPOBEPSAEMOE IIPEAIIONI0KEHNE, OLICHUBATh IPAaBUIILHOCTD NOPAIKA IPOBEACHUS NCCIEA0BAHMS,
JIEJIaTh BBIBObI

1.9

[IpoBOIUTH OMBITHI IO HAOTIOAEHHUIO PU3NYECKUX SBJICHUN WM (PU3MUECKUX CBOMCTB Te: (OPMYIMPOBATH IPOBEPSIEMbIE
MIPENIOJIOKEHNsI, COOUpaTh YCTAHOBKY U3 MPEAJI0KEHHOT0 000pYyI0BaHMsl, OTUCHIBATH X0 OMbITa U (OPMYIUPOBAThH
BBIBOIbI

1.10

BrIMOTHATE IpsIMBbIE U3MEPEHUS C UCTIOIH30BAHUEM aHAJIOTOBBIX MPUOOPOB U JATYMKOB (PU3UYECKUX BEIUYHUH, CPABHUBATH
pe3ynbTaThl K3MEPEHUH C YUETOM 33JJaHHOM aOCOTIOTHON MOTPEITHOCTH

1.11

[IpoBOANTH KICCIIETIOBAHNE 3aBUCUMOCTH OJTHOM (DM3UYECKOM BETMYHMHBI OT IPYTO¥l C UCTIOIB30BAaHUEM MPSIMBIX U3MEPCHHIA:
IUIAaHUPOBATh MCCIIE0BAHNE, COOUPATh YCTAHOBKY U BBIMIOJIHATH U3MEPEHUS, CIeAysl MPEASI0KEHHOMY TUIaHy, GUKCUPOBATh
pe3yNbTaThl MOJTYY€HHON 3aBUCUMOCTH B BHJIE€ TaOJIUI] ¥ TPaUKOB, JIE1aTh BEIBOJBI 110 pe3yJIbTaTaM MCCIIEI0BaHUS

1.12

HpOBOI[I/ITB KOCBCHHBIC U3MCPCHUSA (1)I/ISI/ILICCKI/IX BCJIMYUH: INTAHUPOBATH U3MEPCHUA, CO6I/IpaTB SKCIICPUMCHTAJIbHYIO
YCTaHOBKY, CICAYys HpC,Z[J'IO)KCHHOfI HWHCTPYKIHH, U BEIYUCIIATh 3HAUYCHUEC BEJINYHNHBI

1.13

ColmronaTh paBuia TEXHUKH 0€30TIaCHOCTH MPHU pabOTe C JIA0OPaTOPHBIM 000PYI0BAHHEM

1.14

XapaKTepI/ISOBaTB IIPHUHIUIIBI HeﬁCTBHH N3YYCHHBIX HpI/I60pOB U TCXHHUYCCKHUX YCTpOﬁCTB C OHOPOﬁ Ha UX OIINCAaHuI,
HCIIOJIb3Y: 3HAHUSA O CBOMCTBaxX (1)I/ISI/I‘ICCKI/IX SIBIICHUI U H606X0,Z[I/IMLIG (1)I/ISI/IIIGCKI/Ie 3dKOHOMCPHOCTHU

1.15

Pacmnio3naBath IMPOCTBIC TCXHUYCCKHEC YCTpOﬁCTBa H UBMCPHUTCIILHBIC HpI/I60pBI IO CXEMaM U CXEMAaTUYHbIM PUCYHKaM,
COCTAaBJIATb CXEMbI JJICKTPHUYCCKHX ueneﬁ C IOCJICAOBATCIIbHBIM U ITapaJUICJIbHBIM COCANMHCHUCM 3JICMCHTOB, pa3jindasi
YCJIOBHBIC 0003HaYCHHMS DIIEMEHTOB OJICKTPUYICCKUX Lemnemn

1.16

[TpuBoanTh prMepbl (HAXOUTh HHPOPMALIHIO O TIPHMEpax) NPAKTUIECKOTO UCTIONb30BaHUs (PU3NUSCKUX 3HAHHI B
MIOBCETHEBHOM JKU3HU /7151 oOecrieueHus: 0€30MacHOCTH MpHU 0OpallieHuH ¢ IpubopaMu U TEXHUYECKUMHU YCTPOCTBaMH,
COXpaHEHHUS 3/I0POBbsI U COOJIIOJICHHSI HOPM KOJIOTHYECKOT0 TIOBEACHUS B OKpYXarolleil cpene




1.17

Ocy1iecTBIATh MOUCK WH(pOpMaNUU (HU3NIECKOTO CoJepKaHus B ceTu VIHTEpHET, Ha OCHOBE UMEIOLIUXCS 3HAHUW U TTyTEM
CpaBHCHHA OOIOJIHHUTCIbHBIX HCTOUYHHUKOB BBIACIATD I/IH(I)OpMaIII/IIO, KOTOpas ABJIACTCA HpOTHBOpG‘IHBOﬁ HJIA MOKET OBITh
HEJIOCTOBEPHOU

1.18

Hcnons30Bath npu BHITIOJHEHUH YY€OHBIX 3aJaHUN HayYHO-TIOMYJISIPHYIO JINTEPATypy GU3HUUECKOTO COAePKAHUS,
CIpaBOYHBIEC MaTepHUabl, pecypchl cetu MHTepHeT; BIaJeTh MprueMaMy KOHCIIEKTUPOBAHUS TEKCTa, IPeoOpa3oBaHUs
“H(pOpMAIIUU U3 OJTHOM 3HAKOBOW CHCTEMBI B IPYTYIO

1.19

Co3znaBaTh COOCTBEHHBIE MMCbMEHHBIE U KPaTKHE YCTHBIE COO0IIEeHNUs, 000011ast HHPOpMaILHIO U3 HECKOJIbKUX UCTOYHHKOB
(bu3nyYecKoro cosepkaHusi, B TOM YHCIIEe MYOJUYHO MPEICTABIATh PE3Y/IbTaThl MPOEKTHON MIIM UCCIIEI0BATENbCKON
JEeSITeIbHOCTH, MPH 3TOM I'PaMOTHO HUCIOJIb30BATh U3YUYEHHBIN MOHATUIHBIN anmapaT Kypca GU3UKH, COIPOBOXKIATh
BBICTYIJIEHHE MIPE3CHTAIMEN

1.20

[Ipu BBIMOJIHEHNH YI€OHBIX MPOEKTOB U MCCIIECOBAHUHN (PU3UIECKUX MPOIECCOB PACIIPEIEIATh 00SI3aHHOCTH B TPYIINE B
COOTBETCTBHUH C MOCTABJIECHHBIMU 33J]a4aMH, CJICIUTh 3a BBITIOJTHEHUEM TUIaHA JEHCTBUN U KOPPEKTUPOBATH €ro, aeKBaTHO
OIICHUBATh COOCTBEHHBIH BKJIa/ B JESTEILHOCTD IPYIIbl, BEICTPauBaTh KOMMYHUKAaTUBHOE B3aUMOAECUCTBUE, IPOSBIISAS
TOTOBHOCTb pa3periaTh KOHQIUKTHI

IIpoBepsieMble 3JIEMEHTHI COEPKAHUSA

Kopn pa3nena

Kox siementa IIpoBepsiemMbie 3JIeMEHTbI COIEPsKAHUSA

TEIIVIOBBIE ABJIEHUA

OCHOBHBIE TTOJIOKCHUS MOHeKYHHpHO'KHHeTquCKOﬁ TCOPHUU CTPOCHHA BCIICCTBA. Macca u
6.1 pa3MEPbI MOJICKYIIL. OHBITLI, MOATBCPIKAAOIINEC OCHOBHBIC ITOJIOKCHU S MOJICKYJISIPHO-
KUHETUYECKOM TCOPUU

Monenun TBEPAOIO, ) KUAKOIO U ra3006pa3H0r0 COCTOSIHUH BCIICCTBA. KpI/ICTaJIJ'II/I‘IeCKI/Ie u

6.2
amopdHbIe Tena

OObBsICHEHUE CBOICTB ra3oB, )KUAKOCTEH U TBCPABIX TCJI HAa OCHOBC MOJIOKEHUH MOJICKYJISIPpHO-

6.3 .
KHHETUYECKOU Teopun

6.4 CMauuBaHue U KalmnuJJIAPHBIC ABJICHUA




6.5

TennoBoe paclIMpeHNe U CKaTue

6.6 Temmneparypa. CBs3b TEMIIEpaTyphl CO CKOPOCTHIO TEIUIOBOTO JIBFKCHHUS YaCTHUI

6.7 Bryrpennss sueprus. CriocoObl NI3MEHEHUS BHYTPEHHEH SHEPTHH: TEIIoNepeiavya u
COBEpLIECHHE paObOTHI

6.8 Bune! Temonepenadn: TEIIONPOBOTHOCTD, KOHBEKIINS, N3TyICHHE

6.9 KommyectBo TemwioTsl. Y enpHas TEINIOEMKOCTE BEIIECTBA

6.10 TennooOMeH U TEIIOBOE paBHOBECHE. Y paBHEHHE TEIUIOBOTO OajaHca

6.11 [TnaBneHne 1 OTBEpCBaHIE KPUCTAUTMICCKUX BEIICCTB. Y IeNbHAS TEIUIOTA TUIABICHHS

6.12 [TapooGpazoBanne u kouaeHcanus. Mcnapenne. Kunenue. Y aenpHas TermioTa
mapooOpazoBaHus. 3aBUCUMOCTH TEMITePaTyphl KUTICHUS OT aTMOC(EPHOTO JTaBICHHS

6.13 Braxxaocth Bo3myxa

6.14 DHeprus TOTUIMBA. Y IeJbHas TEIIOTa CTOPAHUS

6.15 [TpunHtUIIEI PAaOOTHI Tuel'IJ'IOBBIX neurareneiit KIIJ[ remoBoro asurarens. TenaoBele ABUTATEIHN 1
3alMTa OKPYKAIOIIECH CPe/IbI

6.16 3aK0oH COXpaHEHUs U MPEBPAIICHHS YHEPTUHU B TEIUIOBBIX IIPOIIeccax
[IpakTrueckue pabOTHI:
OnbITHI IO OOHAPYKEHUIO IEHCTBUS CUJI MOJIEKYIISIPHOTO TIPUTSKEHUSI.

6.17 OMBITHI MO BBIPAIIMBAHUIO KPHUCTAUIOB IIOBAPEHHOM COJIM UJIU caxapa.

OmnbITHI IO Ha6J'IIOI[eHI/IIO TCIIJIOBOT'O paCIINpPCHUS I'a30B, JKUIKOCTEHN U TBCPABIX TCII.

OnpeneneHI/Ie JAaBJICHUS BO3JyXa B OatoHe mmmpuna.




OHLITBI, ACMOHCTPUPYIOIIUC 3aBUCUMOCTD JaBJICHUS BO34yXa OT €ro o0beMa H HarpeBaHusd UK
OXJIAXKJICHHA.

[IpoBepka runore3bl JIMHEHHON 3aBUCUMOCTH JIJIMHBI CTOJIOMKA JKUJKOCTH B TEPMOMETPUUYECKON
TpyOKe OT TeMIIEpaTyphl.

Habntoienne n3MeHeHus BHyTpeHHENW SHEPruu Tella B pe3yibTaTe TeIionepeiaud U paboTsl
BHEIIIHUX CHJL.

UccnenoBanue sBiaeHUs TEJI000MEHA MTPU CMEUIMBAHUK XOJIOIHOM U ropsiueil BOJbl.

OnpeneneHHe KOJIMYECTBA TCIVIOTHI, IMOJTYYECHHOT'O BO}IOfI npu TEIJI000MEHE C Harpe€ThbIiM
MCTAJUIMYCCKUM HUIIUHAPOM.

Onpenenenne yaeabHON TEMIOEMKOCTH BEIIECTBA.
HccnenoBanue mpoliiecca UCrapeHusl.
OnpeneneHre OTHOCUTEIBPHOM BJIAKHOCTH BO3/TyXa.

Onpenenenue yaeIbHOM TEIJIOTHI TIJIaBICHUS JIb/IA.

dusnyeckue IBICHUS B IIpUPOAC: NOBEPXHOCTHOC HATSXKCHUE U KaIIUJUISIPHBIC SIBJICHUA B

6.18 npupojie, KPUCTAIUIBI B pUpo/ie, uanydeHue ColHia, 3aMep3aHue BOJI0EMOB, MOPCKHE OpU3bI;
oOpa3oBaHue pOChl, TyMaHa, UHEs, CHETa.
Texnuyeckue ycTpoHCTBa: KallWJUIAPHI, IPUMEPHI UCIIOJIb30BAHUS KPUCTAIIIOB, KHUAKOCTHBIH
6.19 TEPMOMETP, JATYUK TEMIIEPATyPhl, TEPMOC, CUCTEMA OTOIJIEHUS JOMOB, TUTPOMETPHI,

MCUXPOMCECTDP, IMapoBad Typ6I/IHa, ABUTAaTCJIb BHYTPCHHET'O ClrOpaHUs.

OJIEKTPUYECKUE 1 MAT'HUTHBIE ABJIEHUA

7.1

3HCKTpI/I3aL[I/IH TCII. I[Ba poada SJICKTPUUCCKUX 3apsAa0B




B3aunmMoelicTBre 3apsKeHHBIX Tel. 3akoH KynoHa (3aBUCHMOCTB CHJIbI B3aUMOICHCTBHUS

72 3apsHKCHHBIX TEJI OT BEJTHUUHBI 3aPSIIOB U PACCTOSHHS MEX/Ty TEIaMH)

73 Dnexrpuueckoe noje. HarmpsskeHHOCTh 3JEKTPHYECKOTO ToJist. [[puHIMT cyneprio3unuu
AIIEKTPUYUECKHX TOJIeH (Ha Ka4eCTBEHHOM YPOBHE)

74 Hocutenu snextpuueckux 3apsiioB. DIeMEHTapHbIN leKTpudeckuil 3apsia. CTpoeHue atoma.
[TpoBOTHUKH U TUIICKTPUKH

7.5 3aK0oH COXpaHEHUs AMEKTPUUECKOTO 3apsiaa

76 DNEKTPUUECKUN TOK. Y CIIOBHS CYIIECTBOBAHUS JIEKTPUICCKOTO TOKA. MICTOUHMKH
MTOCTOSTHHOTO TOKa

77 JlelicTBUS SIIEKTPUIECKOTO TOKa (TEIIOBOE, XUMHUUECKOE, MATHUTHOE). DIEKTPHUECKUI TOK B
KUJAKOCTSIX M razax

7.8 Dnekrpuyeckas mnenb. Cuiia Toka. JIEKTPUIECKOe HAPsHKECHUE

7.9 ComnpoTuBieHHe MPOBOJHUKA. Y IEIbHOE COTPOTUBIICHUE BEIIECTBA

7.10 3akon OMa 1 ydacTKa 1enu

7.11 [TocnenoBarenbHOE U apauieIbHOE COEIMHEHUE TPOBOTHUKOB

7.12 PaboTa 1 MOIIHOCTB ANMEKTpHUECKOro ToKa. 3akoH /oy - JIeHma

7.13 DneKTpuuecKre e 1 MOTPeOUTeNr AIeKTPUIECKO SHeprun B ObITy. KopoTKoe 3ambikaHue

7.14 [TocTosiHHBIE MarHUTHL. B3anMoaeiicTBre MOCTOSHHBIX MAarHUTOB

7.15 MaruutHoe nose. MarautHoe mnose 3eMJIH U €ro 3HaueHue JJIs KU3HU Ha 3emIie

716 OmneiT DpcTena. MarHuTHOE MoJie ANEKTpUdYeckoro Toka. [IpuMeneHnne anekTpoMarHuToB B
TEXHUKE

717 JleiicTBrEe MarHUTHOTO TOJI HA TIPOBOJHUK C TOKOM. DIEKTPOIBUTATEIh MOCTOSIHHOTO TOKA.

Hcnonp3oBanue 3J'IGKTp0I[BI/Il"aTeJ'IeI71 B TCXHUYCCKUX YCTpOﬁCTBaX H Ha TPAHCIIOPTC




7.18

Omneitel @apanes. SBnenue anekrpoMarHuTHOM uHAyKUuu. [TpaBuiio Jlenna

7.19

OnekrporeHeparop. CriocoObl MOTyUeHUs dIECKTPUICCKON IHEPTUU. DIIEKTPOCTAHIIUN Ha
BO300HOBI/IIEMBIX HCTOYHUKAX SHEPruun

7.20

[IpakTueckue paboThI:

OmnbITH IO HAOTFOIEHHUTO SJIEKTPU3AIUH TeT HHAYKIIUEH U IPU COMTPUKOCHOBEHUH.
HccnenoBanue neiMCTBUS 3IEKTPUUECKOTO MOJISL HA IPOBOAHUKN U JUDIICKTPUKH.
COopxka u mpoBepKa pabOThI ATEKTPUIECKOH MU TTOCTOSTHHOTO TOKA.

W3mepeHne u peryanpoBaHue CHITBI TOKA.

W3MmepeHue v perylnupoBaHue HANPSHKEHUSL.

HccnenoBanue 3aBUCMMOCTH CHJIBI TOKA, HIYIIIETO Y€pe3 Pe3UCTOP, OT CONIPOTHUBIICHUS
pe3ucTOpa U HaPsHKEHUST Ha PE3UCTOPE.

OHBITBI, JACMOHCTPHUPYIOIIHUEC 3aBUCUMOCTD SJICKTPUYCCKOI'O COIMPOTHUBIICHUS ITPOBOJHHUKA OT €10
JJIWHBI, ITIOM[aay IIOIIEPEYHOIr0 CEYCHUA 1 MaTepuaia.

[IpoBepka npaBuiia CIOXKEHUs HANPSKEHUH TP MOCJIEI0BATEIbHOM COEJMHEHUH JIBYX
pe3ucropos. [IpoBepka npaBuiia Juist CUIIbl TOKA MPH MapajuleIbHOM COSIMHEHUH PE3UCTOPOB.
Omnpenenenne paboOThl MEKTPUUECKOrO TOKA, UAYILEro uyepe3 pesucrop. OnpexneneHue
MOIITHOCTH 3JIEKTPUUYECKOTO TOKa, BbIIENIAeMO Ha pe3ucTope. MccnenoBanue 3aBUCUMOCTH
CHJIBI TOKA, UIYILETO Yepe3 JIAMIIOUKy, OT HanpspkeHus Ha Hel. Onpenenenne KIIJ]
Harpesarens. VccnenoBaHue MarHuTHOTO B3aMMOJEMCTBHS TIOCTOSIHHBIX MarHUToOB. M3yuenue
MarHUTHOTO MOJISI IOCTOSIHHBIX MarHUTOB IIPU MX 00bEMHEHUH U pa3jienenuu. MccnenoBanue
JEMCTBUS DJIEKTPUUECKOT0 TOKAa HA MArHUTHYIO CTPEKy. OIBITHI, IEMOHCTPUPYIOLINE
3aBHCHUMOCTb CHJIBI B3aUMOJICHCTBHS KaTyIIKH C TOKOM M MarHUTa OT CUJIbI TOKA U HAIlPaBJICHUS




TOKa B KaTyuike. M3yueHnue nelicTBUs MarHMTHOIO I10JI HA IIPOBOJIHUK C TOKOM.
KoHncrpynpoBanue u nzyuenue padotsl anekrpoasurareis. Msmepenne KI1]
JNIEKTPOABUTATENbHON YCTaHOBKU. ONBITHI 110 UCCIEI0BAHUIO SIBJIICHUS AJIEKTPOMarHUTHON
MHAYKLUWU: UCCIIEI0OBAaHUE U3MEHEHHU I 3HAUE€HUs U HAlpaBJICHUS MHIYKIIMOHHOTO TOKa

duznyeckue SBICHUS B IPUPOJE: FNEKTPUUECKUE SIBICHUS B aTMOC(eEpe, DIEKTPUIECTBO

7.21 YKUBBIX OPraHU3MOB, MarHUTHOE T0JIe 3eMIIH, Apei( MOJIF0COB, pOJIb MArHUTHOTO TOJIS AJIst
JKU3HU Ha 3eMJie, TOJIIPHOE CUSTHUE
TexHudeckue ycTponcTBa: AJIEKTPOCKOII, aMIIEPMETP, BOIBTMETP, PEOCTAT, CUETUUK

799 ANEKTPUYECKOMN SHEPTUH, JIEKTPOOCBETUTENbHBIE TPUOOPHI, HArpeBaTENbHbIE AIEKTPOTIPUOOPHI

(mpuMepBI), AMEKTPUIECKHE MPEAOXPAHUTENH, JICKTPOMArHHT, SIEKTPOABUTATEh MOCTOSIHHOTO
TOKa, TEHEPATOP MOCTOSHHOIO TOKA

O-1 kJ1ace

IIpoBepsiemblie TpeOGoBaHus K pe3yjbTaram ocBoeHuss OOII

Ko . .
! IIpoBepsiemble MpeaMeTHbIE Pe3yJIbTATHI OCBOEHHSI OCHOBHOI1 00pa30BaTe/IbHOW MPOrpaMMbl OCHOBHOT0 00IIET0
MPOBEPSIEMOT0
o0pa3oBaHus
pe3yJabTaTa
1.1 Hcnonb30BaTh N3y4eHHBIC TOHSTHS
12 PaznuuaTh sIBIICHUS 110 OMMCAHUIO UX XapaKTEPHBIX CBOMCTB U Ha OCHOBE OIIBITOB, JIECMOHCTPUPYIOIIHUX TAHHOE
' (buzmvecKoe sSBICHUE
Pacrio3znaBath mposiBeHUE U3YyUEHHBIX (PU3NUECKHX SBIECHUN B OKPYXKAIOIIEM MUPE, B TOM Yucie (U3nUecKue BICHUS B
1.3 MPUPOJIE, IPH 3TOM TIEPEBOANUTH MPAKTHUECKYIO 33/1a4y B YUeOHYIO, BBIACIAThH CYIICCTBEHHbBIE CBOUCTBA (MPU3HAKN)
(bu3nUecKuX SBICHUN
14 OnuceiBaTh U3y4YECHHBIE CBOMCTBA Te U (pU3MUECKUE SIBICHUS, UCIIONb3Ys (DU3HUECKUe BETUYHHBI, IPU ONMHUCAHUU




MPAaBUIILHO TPAKTOBATh (PU3NUECKUN CMBICI UCTIONIb3YEMBIX BEJTMUNH, 0003HAUECHUS M €AMHUIBI (PU3NIECKUX BETUYMH,
HAXOJUTh (POPMYIIBI, CBA3BIBAIOIINE JAHHYIO (PU3NYECKYIO BEIMYMHY C IPYTUMHU BEIIMYMHAMH, CTPOUTH IpaduKu
W3YYEHHBIX 3aBHCUMOCTEH (PU3MUECKUX BEITUINH

1.5

XapakTepru3oBaTh CBOMCTBA Tell, PU3NICCKUE SBICHUS U ITPOIECCHI, UCTIONB3Ys H3yUCHHBIC 3aKOHBI, IIPH 3TOM J1aBaTh
CIIOBECHYIO (POPMYJIUPOBKY 3aKOHA U 3alIUChIBATh €M0 MaTeMaTHUECKOE BbIPAKEHHE

1.6

OOBsACHATH (pU3MUECKHE MPOLIECCH U CBOICTBA TE€J, B TOM YHCJIE U B KOHTEKCTE CUTYallui MPaKTUKO-OPUEHTUPOBAHHOTO
XapakTepa: BBISABISATH IPUUYNHHO-CIICACTBEHHBIE CBSI3H, CTPOUTH OOBsICHEHUE U3 2 - 3 JJOTMYECKHX MIAroB ¢ MOMOIIBI0 2 - 3
M3Y4YEHHBIX CBOMCTBA (M3NUYECKUX SBJICHUN, PU3NUECKUX 3aKOHA UM 3aKOHOMEPHOCTHU

1.7

Pemath pacderHblie 3aa4un (ONMUpAIOIIUEcs Ha CUCTEMY U3 2 - 3 ypaBHEHHIT), UCIIOJb3Ys 3aKOHBI U (POPMYIIHI,
CBsI3bIBaIOIIME (PM3MUYECKUE BEJIMUMHBI. HA OCHOBE aHaJlM3a YCJIOBUS 3aJIauM 3alKChIBaTh KPaTKOE YCIOBUE, BBISBIATh
HEJOCTAIOLIME WM U30BITOUHbIE JaHHBIE, BEIOUPATh 3aKOHBI U (OPMYIIbl, HEOOXOIUMBIE [l PEIIeHuUs, TPOBOINUTH
pacueTsl ¥ OLEHUBATh PEATMCTUYHOCTD MOJYYEHHOTO 3HaUeHUsl (PU3HUeCKO BEITUYUHBI

1.8

PacrioznaBathk mpo6sieMbl, KOTOPbIE MOXKHO PEIIUTh MPU NOMOIIH (PU3NUYECKUX METOJIOB, UCIIOJIB3YS OMHCAHNE
WCCIIEIOBAHUS, BBIJCIATH IPOBEPSEMOE MPEATNONI0KEHHE, OLICHUBATDH MPAaBIUIIBHOCTD MOPSAKA MPOBEIECHUS UCCIIETOBAHMS,
JieNlaTh BBIBOJIbI, UHTEPIPETUPOBATH PE3Y/IbTaThl HAOIIOIEHUN U OTBITOB

1.9

[IpoBOIUTH OMBITHI IO HAOTIOACHUIO (PU3NYECKUX SBJICHUN WM (PU3MUYECKUX CBOMCTB TEJ: CAMOCTOATEIHHO COOMPATh
YCTaHOBKY U3 N30BITOYHOrO Habopa 000pyA0BaHMs, ONMCHIBATH X0/ OMBITA U €r0 pe3yJabTaThl, ((OPMYIUPOBATH BHIBOIbI

1.10

[IpoBoauTh MpU HEOOXOAMMOCTH CEPUIO MPSIMBIX U3MEPEHUH, OTIpEAETIss CpeJHEe 3HAUCHUE U3MEPSEMOM BETMYUHbI
(boxycHoe paccTosiHue coOMparoIeii JINH3bI), 000CHOBBIBATH BHIOOP criocoba nu3MepeHus (M3MEepPUTELHOTO MPHOopa)

1.11

HpOBOI[I/ITB HCCIICAOBAHUC 3aBUCHUMOCTEH (1)I/IBI/I‘leCKI/IX BCIINYHH C UCIIOJIb30BAHUEM IIPAMBIX I/I3MepeHI/II71: IJIAaHUPOBATb
HCCICAOBAHHUE, CAMOCTOATCIBHO CO6I/IpaTL YCTAaHOBKY, (1)I/IKCI/Ip0BaTL PE3YJIbTAThI HOHy‘ICHHOﬁ 3aBUCHUMOCTH (I)I/I?»I/I‘IGCKI/IX
BCIIMYHH B BUJC Ta6J'II/II_II/I I‘pa(1)I/IKOB, ACJIaTh BBIBOJLI 10 PE3yJIbTATaM HNCCICAOBAHUA

1.12

HpOBO,Z[I/ITB KOCBCHHBIC U3MCPCHUSA (1)I/I3I/I‘IGCKI/IX BCJIMYMH: IJIAHUPOBATh U3MEPECHUS, C06I/IpaTB SKCIICPUMCHTAJILHYIO
YCTAHOBKY U BBITIOJIHATE UBMCPCHUA, CICAYH npez[non(eHHoﬁ HWHCTPYKIHWH, BBIYUCIIATH 3HAUCHUC BCIIMYNUHBI U
AHAIIM3UPOBATH MMOJIYYCHHBIC PE3YJIbTATHI C YUCTOM 3aJJaHHOH MOTrpeIIHOCTHU I/I3MepeHI/II71

1.13

CobmnroaTh npaBuiia TEXHUKU 0€30MacCHOCTH MpH padoTe ¢ 1abopaTOpHBIM 000pyA0BaHUEM




1.14

PaznuuaTh OCHOBHBIE MPU3HAKU W3YYCHHBIX (PU3NYECKUX MOJIETICH: MaTepualibHasi TOUKa, aOCOJIFOTHO TBEPIOE TEJIO,
TOYEYHBI HCTOYHUK CBETA, JIy4, TOHKas JMH3a, [NIJAHETapHasi MOJIENIb aTOMa, HYKJIOHHAsl MOJI€JIb aTOMHOTO sijipa

1.15

XapaxkTepu30oBaTh MPUHIMIIBI AEWCTBUS U3YYEHHBIX TPUOOPOB U TEXHUYECKUX YCTPOICTB € ONOPON HA UX ONMCAHUS,
WCTIOJIb3Ys 3HAHUS O CBOMCTBaX (PM3UYECKUX SBICHUN U HEOOXOIMMBbIe (pr3nyecKre 3aKOHOMEPHOCTH

1.16

Hcnonb30BaTh CXeMbI M CXeMaTHYHbIE PUCYHKH U3YYEHHBIX TEXHUUECKUX YCTPOMCTB, N3MEPUTENIbHBIX IPUOOPOB 1
TEXHOJIOTMYCCKUX MPOLECCCOB IIPU PCIICHUN yq€6HO-HpaKTHq€CKHX 3a71a4, ONTUYCCKUE CXEMBI JIs1 TIOCTPOCHUA
n300pakeHUH B TJIOCKOM 3epKajie U COOMparoiiei JInH3e

1.17

[MpuBoUTH IPUMEpPHI (HAXOIUTh HHOOPMALIUIO O IPUMEPAX) MPAKTUIECKOTO UCTIONIL30BaHUS (PU3NYECKIX 3HAHUIT B
MTOBCEIHEBHOM KM3HU /7151 00ecrieueHus: 6e30MacHOCTH MPU 00pallieH!H ¢ TPUOOpaMU U TEXHUYECKUMH YCTPOICTBaMH,
COXpaHEHHUS 3/I0POBbsI U COOJIIOJIEHNS HOPM KOJIOTMYECKOT0 TIOBEACHUS B OKpYXarolleil cpene

1.18

OcyiecTBiATh MOUCK HH(GOpMaLuu HU3NYECKOTO cojiepxkaHus B ceTh IHTEepHEeT, caMOCTOSITENbHO (POpMYIUpys
MTOMCKOBBIN 3a1pocC, HAXOAUTh MYTHU ONPEEIICHUS JOCTOBEPHOCTH MOIY4€HHON HH(POPMAIIUU Ha OCHOBE UMEIOIUXCS
3HAHUM U JOMOJTHUTENIBHBIX HICTOUHUKOB

1.19

Hcnonb30Bath MpH BHIMOJHEHUHU YU€OHBIX 3aJaHUIl HAYYHO-TIONYJISIPHYIO JTUTEPATypy (PU3UUECKOTO COACPKAHMUS,
CIpaBOYHbIE MaTEpUabl, pecypchl ceTu MHTepHeT; BIaaeTh NprueMaMu KOHCIIEKTUPOBAHUS TEKCTa, IPeoOpa3oBaHUs
nH(pOpMaLUU U3 OJTHOM 3HAKOBOM CHCTEMBI B IPYTYIO

1.20

CO3I[aBaTB COOCTBEHHBIE ITMCHbMEHHEIE U YCTHEIC COO6H.[CHI/IH Ha OCHOBEC I/IH(i)OpMaI_II/II/I N3 HECKOJIbKUX UCTOYHHUKOB
(1)I/I3I/ILI€CKOFO COACpKaHuI, l'Iy'6J'II/ILIHO MMPEACTABIIATh PE3YIbTAaThI HpOGKTHOﬁ HnJIn HCCHCHOB&TGHBCKOI;'I ACATCIIBHOCTH, ITPU
9TOM I'PAaMOTHO HCIIOJIB30BATb HSy‘IGHHBIfI MMOHATHHHBIN arrmapar u3ydyacMoro pasacia (1)I/IBI/IKI/I H COIIPOBOXIAATDH
BBICTYIIJICHUC HPGSGHTaHHeﬁ C yUeTOM 0COOEHHOCTEN AyIUTOPpUU CBEPCTHUKOB

1.21

HpI/I BBIIIOJIHCHHUHA y‘I66HLIX IIPOCKTOB U I/ICCJ'IG,Z[OBaHI/Iﬁ (1)I/I3I/IIIGCKI/IX MMpouecCCOB paClpCaAcCIATh 00s3aHHOCTH B rpymrc B
COOTBCTCTBHH C IMIOCTABJICHHBIMU 3aJadyaMi, CJICAUTH 3a BBIIIOJTHCHUECM IIJIaHa HeﬁCTBHﬁ U KOPPCKTUPOBATH €Io, aACKBATHO
OLCHUBATH CcOOCTBEHHBIH BKJIaZA B ACATCIIBHOCTD I'PYIIIbI, BEICTPANBATh KOMMYHUKATUBHOC B3aHMOHeﬁCTBHe, IIPOABJIAA
TOTOBHOCTH pa3pCuiaTb KOH(I)J'II/IKTLI

IIpoBepsiemble 3JIeMEHTHI COAEPKAHUS




Kopx pa3nena

Koa yaemenTa

HpOBepﬂeMble IJIEMEHTBI COACPKAHUSA

8

MEXAHUYECKHUE ABJIEHUA

8.1 Mexannueckoe BUKeHue. MarepuanbHas Touka. Cuctema orcuera

8.2 OTHOCHUTEIBLHOCTE MEXAHUYECKOTO IBIKEHUS

8.3 PaBHOMEpHOE MIPSMOTTMHEHHOE JBIKEHHE

8.4 HepaBHomepHOe npsiMonuHeiiHOe aBMkeHne. CpemHsis 1 MrHOBEHHAst CKOPOCTB Tella Tpu
HEPaBHOMEPHOM JIBIKECHUN

8.5 VYckopenne. PaBHOyCKOpEHHOE IPSIMOJIMHEWHOE ABUKEHUE

8.6 CobOonHoe magenne. OnbITel [ anuiies

8.7 PaBHOMEpHOE MBHKEHUE TT0 OKPYXKHOCTH. [lepros u yactoTa oOpamenus. JInneliHast u yriaoBas
ckopoctu. [leHTpocTpeMHuTeNbHOE YCKOPEHNE

8.8 [Tepserit 3akoH HeroToHa

8.9 Bropoii 3akon Herotona

8.10 Tpertwuii 3akon HproToHa

8.11 [TpuHIIUTI CYIEPIIO3UITUN CHIT

8.12 Cuna ynpyrocrtu. 3akoH ['yka

8.13 Cuiia TpeHus: cuila TPEHHS CKOJILKCHUS, CHJIa TPEHUS TIOKOS, IPYrHe BUIbI TPSHUS

8.14 Cuna TSKeCTH U 3aKOH BCEMUPHOTO TATOTEHHsI. Y CKOpeHHe CBOOOTHOTO Ta/IeHHs

8.15 JiBmxenue mianet Bokpyr Comnia. IlepBas kocMudeckast ckopocTb. HeBecoMocTh M neperpy3ku

8.16 PaBHOBecue MaTepraabHON TOUKH. AOCOIOTHO TBEPJOE TENO

8.17 PaBHOBecHe TBepOro Tela ¢ 3aKperieHHON 0ChIo BpalieHus. MoMeHT cuiibl. LIeHTp TskecTn




8.18

Nmnynsc Temna. 3sMeHenne uMmynsca. MmMiynbe cuiib

8.19 3aKOH COXpaHCHHSI HMITYJIbCa

8.20 PeaktuBHOE ABUKEHNE

8.21 Mexanudeckasi paboTa U MOITHOCTh

8.22 Pabora cun tsxecTH, ynpyrocty, TpeHusl. CBSI3b SHEPTUU U pabOTHI
8.23 [ToreHumansHas sHEprus Tea, MOAHITOTO Ha/l MOBEPXHOCTHIO 3eMITH
8.24 [HoTennmanpHas SHEPTHsI CKATOU MPYKUHBI

8.25 Kunernueckas sneprus. Teopema 0 KHHETUYECKOH SHEPrun

8.26 3aKOH COXpaHEHUsI MEXaHHMUECKOW dHEPTHU

8.27 [IpakTrueckue paboOTHI:

Omnpenenenue cpeHell CKOPOCTH CKOJIbKEHUs OpyCKa MIIHM JIBIKEHUS IIapHKa M0 HAKJIOHHOMN
wiockocTd. OnpeeneHne yCKOpeHus Tela Mpy paBHOYCKOPEHHOM JBHKEHUU 1O HAKJIOHHOM
IUIOCKOCTH.

I/ICCJ'IG,Z[OBaHI/Ie 3aBUCUMOCTH ITIYTHU OT BPEMECHU ITPU PaBHOYCKOPCHHOM ABHXXCHUU 0e3
HadyaJbHOM CKOPOCTH.

HpOBepKa TUIOTE3bI. €CJIU IPH PAaBHOYCKOPECHHOM JBUKXCHUN 0e3 HayaJabHOM CKOpPOCTH IIyTU
OTHOCATCSA KaK Pl HCUCTHBIX YHUCCII, TO COOTBETCTBYIHOIIUC ITPOMEIKYTKU BPECMCEHU OJMHAKOBEI.

HccnenoBanue 3aBUCUMOCTH CHIIBI TPCHUS CKOJILKCHHUA OT CHUJIBI HOPMAJIBHOT'O JaBJICHHA.
OnpeneneHI/Ie KOB(l)(l)I/ILII/IeHTa TPCHUS CKOJIbKCHUA. OnpeneneHI/Ie JKCCTKOCTHU IIPYKUHBI.
OnpeneneHI/Ie pa6OTLI CUJIBI TPCHUA ITPU PABHOMCPHOM JIBMKCHUU TEJIA 110 FOpPI30HT8.J'IBHOI>i
IMOBCPXHOCTH. OnpeneneHI/Ie pa6OTBI CHJIBL YIIPYT'OCTH IPU NMMOABEME I'py3a C UCIIOJIB30BAHUCM
HCIIOJABHXKHOI'O M IIOABHMXKHOI'O 0JIOKOB




8.28

dusnyeckue IBICHUSA B OpyupoAC: NPUIIMBBI U OTJIMBLI, JBHMXKCHUC IIJIAHCT ConHeyHon CHUCTCMBI,
PCAKTUBHOC IBUKCHHEC KUBBIX OPraHnu3MOB

8.29 TexHuueckue ycTpoicTBa: COUAOMETP, JATUYUKHU MOJIOKEHNUS, PACCTOSHUS U YCKOPEHUS, PAKEThI
MEXAHUWYECKUE KOJIEFAHUA 1 BOJIHBI

9.1 KonebarenbHoe asmxenne. OCHOBHbIE XapaKTEPUCTUKN KOJIEOaHUM: IEPUO, YacToTa,
aMIUIUTY/a

9.2 MatemaTtuueckuil U Ipy>KMHHbBIN MassTHUKU. [IpeBpaliienne sHepruu npy KojiedareaIbHOM
JBUKEHUU

9.3 3aryxaromue kKoyiebanus. BeiayxneHHble Kosiebanus. Pesonanc

9.4 Mexanndeckue BoJHbI. CBOMCTBA MEXaHUYECKUX BOJH. [Ipog0abHBIE M TONIEPEYHBIE BOJIHBI.
JIIMHa BOJIHBI M CKOPOCTB €€ pacIpoCTpPaHeHUs. MeXaHu4ecKHue BOJIHBI B TBEPIOM TEIIE,
CEICMHUYECKHE BOJIHBI

9.5 3ByK. 'poMKOCTB 1 BBICOTA 3BYKa. OTpakeHUE 3BYKa

9.6 NHudpa3Byk u yapTpa3Byk

9.7 [IpakTrueckue pabOTHI:
Omnpezenenue 4acTOThl U IepuoJa KojaeOaHUi MaTeMaTHUYECKOro MasiTHUKA.
OmnpezeneHre 4acTOThl U eproJia KojaeOaHUH NpyKUHHOTO MasiTHUKA
HccnenoBanue 3aBUCUMOCTH Iiepuo/ia KoieOaHU OIBEIIEHHOIO K HUTH I'py3a OT JUIMHBI HUTH.
HccnenoBanue 3aBUCUMOCTH TiepHo/ia KosieOaHUH NPYKHHHOTO MasiTHUKA OT Macchl rpysa.
[IpoBepka HE3aBUCUMOCTH NEpHOAA KOJIeOaHUH Ipy3a, MOJABELICHHOTO K HUTH, OT Macchl Ipys3a
AKECTKOCTH MPYKUHBI. VI3MepeHue yckopeHust cBOOOIHOTO MaieHUS

9.8 duznyecKkue SBICHUS B IPUPOJE: BOCIPUITHE 3BYKOB KUBOTHBIMH, 3€MIIETPSICEHHUE,

ceiicMHUYeCKHE BOJIHEI, oyHaMH, 5X0




9.9

TexHudeckue ycTpoicTBa: 3X0JIOT, UCII0JIb30BAHUE YIbTPa3ByKa B ObITY U TEXHUKE

10 DJIEKTPOMATHUTHOE TT1OJIE U DJIEKTPOMAI'HUTHBIE BOJIHBI
10.1 DNEKTPOMAarHUTHOE T0JIe. DIIEKTPOMArHUTHBIC BOJHBI. CBOMCTBA AIEKTPOMArHUTHBIX BOJIH
10.2 [Ikana 37€KTPOMarHUTHBIX BOJIH
10.3 DneKTpoMarHuTHas npupoja ceera. CKopocTh cBeTa. BoTHOBBIE CBOICTBA CBETA
10.4 [IpakTueckue paboThI:
N3yuenne cBOMCTB 3JIEKTPOMArHUTHBIX BOJTH C IIOMOIIBI0 MOOMIIBHOTO TenedoHa
10.5 ®dusndecKue SBICHUS B MPUPOJIE: OMOIIOTHIECKOE JEHCTBUE BUANMOTO, YIBTPa(pHOIETOBOTO U
PEHTIE€HOBCKOIO U3Ty4eHUI
10.6 TexHuyeckune ycTponcTBa: HCIOIB30BaHUE IIEKTPOMATHUTHBIX BOJIH JUIsl COTOBOM CBA3H
11 CBETOBBIE SABJIEHUA
11.1 JlyueBas monens cBera. cTouHMKY cBETa
11.2 [IpssMoMHEITHOE pacIpOCTPaHEHHUE CBETA
11.3 OTtpaxenue cera. [1nockoe 3epkano. 3akoH OTpaKEHHS CBETA
11.4 [Ipenomnenue cBera. 3akoH npeaoMieHus cBeta. [loiHOe BHYTpeHHee OTpaKeHHe CBeTa
11.5 JIunza. Xop iyyeit B TUH3E
11.6 OnTuueckas cucrema doToanmnapara, MUKPOCKOIa U TeJIECKOoa
11.7 I'ma3 xak ontuyeckas cucrema. bIu3opykoCcTh U JaTbHO30PKOCTh
11.8 Paznoxxenne 6enoro cBeta B criekTp. OnbiTel HhtoToOHA. Cl0XKEHHE CIIEKTPAIbHBIX 1IBETOB.

Hucnepcus cera




11.9

[IpakTnueckue paboThI:
HccnenoBanue 3aBUCHUMOCTH YIila OTPaXXEHUs CBETOBOTO JIy4a OT yIJia MaJeHUs.
N3ydenue xapakTepuCcTUK U300pakKeHUsI IPEAMETa B IUIOCKOM 3€pKaJle.

HccnenoBanue 3aBUCHMOCTH yIila MPEIOMIIEHHS CBETOBOTO JIyda OT yIla MaJeHUs Ha TPAaHULIe
«BO3JIyX - CTEKIION.

[Tony4yenue nzo0pakeH C TOMOIILI0 COOMPAIOIICH JTNH3HI.
Omnpenenenne GOKYCHOTO PACCTOSTHUS M ONITHYECKON CHITBI COOMPATOIIEH JIMH3HL.
OMnBITH IO PA3JIOKEHHUIO OEJIOTO CBETa B CIIEKTP.

OnBbITHI IO BOCIPUATHUIO LIBETA IPEIMETOB MPU UX HAOIIOACHUN Yepe3 LIBETOBbIE (DHIIBTPHI

11.10 dusndeckue sBIeHUA B mpupoe: 3atMeHust Comana u JIyHsl, iBeTa TEJI, ONTHYECKHUE SBJICHUS B
armocdepe (uBet Heba, pedpakius, paayra, MUPaXK)
11.11 TexHudeckre ycTpoucTBa: OUYKH, IEPUCKOT, (oToamnmapar, ONTUYECKUE CBETOBOIbI
12 KBAHTOBBIE SBJIEHUA
12.1 OmnsiTel Pezepdopaa u mianerapHas moaens atoma. Mojens atoma bopa
12.2 Hcnyckanue u noromeHue cBerta aroMoM. KBaHTsbl. JInHeiuaThie CrieKTpbl
12.3 PagnoaktuBHOCTE. Anb(a, 6eTa- u raMMa-u3aydeHus
12.4 Crtpoenue aToMHOTO sifipa. HykinoHHast Moaenb aTOMHOTO sifipa. M30Tomst
12.5 PagnoaxTtuBHbIe peBparieHus. [lepuon nomypacmnana aTOMHBIX AP
12.6 SnepHble peakiyu. 3aKOHbBI COXPAHEHUs 3apS0BOTO U MACCOBOTO YHCEI




12.7 DHeprus cBs3U aTOMHBIX siziep. CBsA3b MacChl U SHEPTUU

12.8 Peakuuu cunresa u aenenus siaep. Mcrounuku sneprun CosHLa U 3B€3]1

12.9 SInepHas sHepreTtuka. JIecTBHE pagMOAKTUBHBIX U3JIy4YeHUN Ha KUBbIE OPraHU3MBbI

12.10 [IpakTnueckue paboThI:
HabmntoieHne CrulomHbIX U TMHEWYaThIX CIIEKTPOB U3IY4EHHUS.
HccnenoBanue TpEeKOB: U3MEPEHHE SHEPTHU YACTHUIIBI TI0 TOPMO3HOMY TyTH (TI0 (poTOrpadusm).
N3mepenue pagnoaktuBHoro ona

12.11 duznyeckue SIBJICHUS B IPUPOJIE: €CTECTBEHHBIN PaIUOAKTUBHBIA (POH, KOCMUYECKHUE JIyUH,
pazMoaKTUBHOE U3JTydeHNE IPUPOJHBIX MUHEPAJIOB, IeHICTBHE PaMOaKTUBHBIX N3Iy4eHUN Ha
OpraHu3M 4YeJOoBeKa

12.12 TexHudeckre ycTponcTBa: CIIEKTPOCKOI, HHIUBHIYATbHBIN TO3UMETp, KaMepa Bunbcona

IIposepsiembie HAa OI'D o puszuke TpedOOBaAHMS K pe3yJabTaTaM

ocsoenuss OOII OO0

Jlnst mpoeerus OI'D o usnke Ucmob3yercs nepeucHsb (KoaudukaTop) mposepseMbix TpeboBanuii k pesynbraram ocBoeHus OOIT OO0 u

ICPCUCHDb 3JICMCHTOB COACPIKAHUA.

IMepeuennb (koandukaTop) NpoBepsieMbIX TpedOBaHUIi K pe3yabTaTam ocBoenust OOII OO0

Kon nposepsiemoro IIpoBepsiemble TpeOOBaHMA K MPEAMETHBIM pe3yJbTaTaM 0230BOI0 YPOBHS OCBOCHHUSI OCHOBHOM
TpeOoBaHus o0pa3oBaTeIbHOM NMPOIrpaMMbl OCHOBHOI0 0011ero oopazoBanusi Ha ocHoBe PI'OC




[Tonnmanue ponu GpuU3KMKK B HAYIHOH KapTHHE MUPA; CPOPMHUPOBAHHOCTH OA30BBIX MPEACTABICHUI O 3aKOHOMEPHON
CBSI3U W TI03HABAEMOCTH SIBJICHUI TIPUPOJIBI, O POJIH SKCIIEPUMEHTA B (PU3UKE, O CHCTEMO0Opa3yromiei poiau GU3nku B
Pa3BUTHUU €CTECTBEHHBIX HAYK, TEXHUKU U TEXHOJIOTUM, 00 3BOJIIOLNHU (PU3UUECKUX 3HAHUI U UX POJIM B LIEJIOCTHON
€CTECTBEHHOHAyYHOU KapTHHE MUPA, O BKJIAJIE POCCUMCKUX U 3apyOEKHBIX YUE€HBIX-(DU3UKOB B Pa3BUTHE HAYKH,
00BSICHEHHUE TTPOLIECCOB OKPYXKAIOIIEr0 MUPA, pa3BUTHE TEXHUKU U TEXHOJIOTUI

3HaHMs 0 BUAaX MaTepuu (BEIIECTBO U MOJIE), O JBMKCHUHU KaK CIIOCO0E CYIECTBOBAaHHS MaTepuu, 00 aTOMHO-
MOJICKYJISIPHOM TEOPHUHU CTPOCHUS BELIECTBA, O (PU3MUSCKON CYITHOCTH SBJICHHIH NPUPOJIbI (MEXaHHMYECKUX, TEIIIOBBIX,
ANEKTPOMArHUTHBIX M KBAaHTOBBIX); YMEHHUE Pa3lINyuaTh SBJICHUS 10 OTMMCAHUIO UX XaPaKTEPHBIX CBOMCTB M HA OCHOBE
OTIBITOB, IEMOHCTPUPYIOIINX JJaHHOE (PU3NYECKOE SBJIEHUE, YMEHUE PACIIO3HABATD MPOSBIIEHNE U3yYEHHBIX
(bU3MUECKUX SBJICHUI B OKPYXKAIOLIEM MHUPE, BBIICISS UX CYIIECTBEHHBIC CBONCTBA (IPU3HAKH)

Bragenne ocHoBaMy MOHSATUWHOTO ammapaTa ¥ CHMBOJIMYECKOTO S3bIKa (PH3UKHM M UCTIOB30BAHNE UX JIJIST PEIICHUS
y4eOHBIX 3a71a4; YMEHHE XapaKTEePHU30BaTh CBOMCTBA TeJ, (PU3UUECKUE SIBJICHUS U MIPOIIECCHI, UCTIONB3YsI
(yHIaMeHTaIbHbIE U SMIIUPUYECKHE 3aKOHBI

VYMenune onmceBaTh HN3YYCHHBIC CBOMCTBA TE€I U (bHSI/IquKI/Ie SABJICHUS, UCITIOJIB3Ys (1)I/I3I/I‘IGCKI/IC BCJIIMYHUHBI

Brnanenre ocHOBaMU METOJIOB HAYYHOTO TIO3HAHUS C YYETOM COOIIOJICHHS MTPaBHUiI O€30TIaCHOTO TPy/Aa: HaOIroIeH e
(hbMBUYECKUX SIBJICHUM:

YMCHHE CaMOCTOATCIIBHO CO6I/IpaTB OKCIICPUMCHTAIIbHYIO YCTAHOBKY U3 JAaHHOI'O Ha60pa O60py,HOBaHI/I${ 10
HUHCTPYKIUH, OIIKMCBIBATE XO/ OIIbITA 1 3aIIMChIBATh €0 PE3YyJIbTaThl, (bOpMyanOBaTB BBIBO/JIbI,

IIPOBCACHUC IIPSAMBIX U KOCBCHHBIX I/ISMepeHI/Iﬁ (1)I/ISI/IIIGCKI/IX BCIIMYMH. YMCHHUEC IIJTAaHUPOBATh U3MCPCHMUA,
CaMOCTOATCIBHO CO6I/IpaTL OKCIICPUMCHTAJIbHYIO YCTAHOBKY 11O HHCTPYKIHH, BBIYUCIIATh 3HAYCHUC BEJIMYNUHBI U
AHAJIIM3UPOBATD MOJIYYCHHBIC PE3YJIbTATHI C YUCTOM SaﬂaHHOﬁ MOTrpCIIHOCTU PE3YJIbTATOB H3MepeHHﬁ;

MMPOBCACHUC HECIIOKHBIX SKCIICPUMCHTAJIbHBIX HCCIeI0OBaHUM; CAaMOCTOSATEIbHO C06I/IpaTB SKCIICPUMCHTAJIbHYHO
YCTAHOBKY U ITPOBOJUTH UCCICAOBAHUC 110 UHCTPYKIUH, MTPECACTABJIATDH ITOJYYCHHBIC 3aBUCUMOCTU (I)I/I?»I/I‘leCKI/IX
BCIINMYHKH B BUJC Ta6J'II/II_I 151 I‘pa(l)I/IKOB, YUYUTBIBATH NOTPCHIHOCTH, ACJIATh BBIBOBI IO PE3YJIbTaTaAM UCCIICAOBAHUS

Ilonumanue XapaKTCPHbIX CBOMCTB (l)I/I3I/I‘IeCKI/IX MoJeen (MaTepHaanaﬂ TOYKa, a0COIIOTHO TBEPpAOC TCII0, MOACIIN
CTPOCHHA I'a30B, JKUJIKOCTEHN U TBCPABLIX TCJI, IJIaHECTApHAad MOACIIbL aTOMA, HYKJIOHHAA MOJCJIb aTOMHOT'O ;mpa) n




YMEHUE MPUMEHSTh UX JJIs1 00bACHEHHS (PU3MUECKUX TPOIIECCOB

YMmenne o0bsICHATh (PU3NUECKUE TTPOLIECCH M CBOMCTBA TEJI, B TOM YHCIIE M B KOHTEKCTE CUTYalluil MPaKTHKO-
OPUEHTUPOBAHHOTO XapaKTepa, B YaCTHOCTH, BBISIBIIATH IPUUMHHO-CJIEICTBEHHBIE CBSI3U U CTPOUTH OOBSICHEHHE C
OTIOPOi Ha M3y4YEeHHBIC CBOMCTBA (DU3NYECKUX SBICHUN, (PU3NIECKUE 3aKOHBI, 3aKOHOMEPHOCTH U MOZEIH

YMeHue peniath pacueTHbIe 33/1auu (Ha 6ase 2 - 3 ypaBHEHHUIT), HCIOb3Ys 3aKOHBI U (POPMYIIbI, CBSA3BIBAIOIINE
(u3nyeckue BEINMUMHBI, B YaCTHOCTH, 3allMChIBATh KPaTKOE YCIOBUE 3aauH, BBISIBJIATH HEAOCTAIOUINE JaHHbIE,
BBIOMpATh 3aKOHBI U (POPMYJIBI, HEOOXOAUMBIE JUIS €€ PEILIeHNs, UCTI0Ib30BaTh CIIPABOYHBIE JaHHbIE, IPOBOINUTH
pacueTsl ¥ OLIEHUBATh PEATMCTUYHOCTD MOJYYEHHOTO 3HauUeHUs (PU3MUECKOl BEJIMYUHBI; YMEHHUE ONPEEIATh
pa3MepHOCTh (PU3MUECKOMN BEIMYMHBI, TOJYYEHHOU MPU pELIeHUN 3a/1a4H

YMeHue xapakTepu30oBaTh NPUHIMIIBI AEUCTBUS TEXHUYECKHX YCTPOICTB, B TOM YHCie OBITOBBIX TPHUOOPOB, U
MIPOMBIIIJIEHHBIX TEXHOJOTHYECKUX MPOLIECCOB M0 UX OMHCAHUIO, UCIIOJIb3YS 3HAHUS O CBOMCTBAX (PU3MUYECKUX
SBJIEHUHN 1 HEOOXO0AMMbIE (PU3NYECKHe 3aKOHOMEPHOCTH

10

YMeHre UCTIONb30BaTh 3HAHUS O (PU3MYECKHX SIBJICHUSX B TIOBCEHEBHOM KU3HU TSI 00eCTICUeHHsI Oe30TTacHOCTH MPH
oOpareHn ¢ OBITOBEIMU IPHOOpPaAMH M TEXHUYECKUMH YCTPOMCTBAMHU, COXPAHEHUS 30POBBS U COOIOICHUS HOPM
HKOJIOTUYECKOTO MOBEICHUS B OKPY)KAIOIICH cpejie; MTOHUMaHuEe HEOOXOIMMOCTH MTPUMEHEHHSI TOCTIKEHUH (pr3uKu 1
TEXHOJIOTUH TS PAllMOHAIBHOTO TPUPOIOTIONH30BaHUS

11

OnpIT ITIOHCKA, HpeO6pa3OBaHI/I5[ " IMPECACTABICHUA I/IH(i)OpMaLII/II/I (1)I/I3I/ILICCKOFO COACpKaHUA C UCIIOJIB30BAHUEM
I/IH(bOpMaI_[I/IOHHO-KOMMYHI/IKaTI/IBHBIX TGXHOHOFHﬁ; YMCHHE OLICHUBATh JOCTOBEPHOCTDH HOHy‘ICHHOﬁ I/IH(l)OpMaHI/II/I Ha
OCHOBE MMEIOIIMXCS 3HAHUH 1 JOIIOJIHUTEJIbHBIX HICTOYHHUKOB,; YMEHHUE HMCII0JIb30BaTh IIPH BbIIIOJIHCHUH y‘Ie6HbIX
3aJaHul HAay4YHO-IIOIIYJISIPDHYIO JIMTCPATYPY (1)I/I3I/IIIGCK01"O COJACPpIKaHus, CIIPABOYHBIC MaTCPpUAJIbl, pECYPCBI CECTU
I/IHTepHeT; BJI1aACHUC 0a30BBIMH HaBLIKAMU Hp606p330BaHI/I$I I/IH(1)OpMaI_II/II/I nu3 OI[HOﬁ 3HaKOBOM CUCTEMBI B JAPYI'yIo,
YMCHHC CO31aBaTh COOCTBEHHBIE TUCHbMEHHEBIE U YCTHBIC COO6H_I6HI/I${ Ha OCHOBC I/IH(l)OpMaI_II/II/I N3 HCCKOJIBKHX
HCTOYHHUKOB

Ilepedyens 3j1eMeHTOB cofepxkaHusi, npoBepsieMbIX HA OI'D no gusuxe

Kox | IIpoBepsiemblii 3J1eMEHT COAEPKAHUS

1 |MEXAHMYECKUE SABJIEHUA
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MexaHu4deckoe JABHIKCHUC. MaTepHanLHas{ touka. Cucrema orcuera. OTHOCUTEIBHOCTD JABHXXCHUA

1.2

PaBHOMepHOE 1 HepaBHOMEpHOE JBIKeHUE. CpenHsist ckopocTh. DopMyria Jijist BRIUUCICHUS CPEIHEeN CKOPOCTH: V = S/t

1.3

PaBHOMEpHOE NPSIMOIMHEWHOE IBUKEHUE. 3aBUCUMOCTb KOOPJIMHATHI T€JIa OT BPEMEHH B CIIy4ae paBHOMEPHOI'O IIPSIMOJIMHENHOTO
JBUKEHUS .

xX(f) =x, +vt

I'pacduku 3aBUCUMOCTH OT BpeMEHH JIJIsl IPOEKIIUU CKOPOCTH, MPOEKIUHU TIepeMEeeH s, TyTH, KOOPAUHATHI IPU PaBHOMEPHOM
MPSMOJIMHENHOM JIBH>KEHUH

1.4

3aBHCHMOCTb KOOPAMHATHI T€Ia OT BPEMEHH B CIIydae PaBHOYCKOPEHHOIO MPSAMOJIUHENHOTO JBUKEHUSA .

[§]

t
x(t) =x +ont+ax'?

DopMmyIbl Ui MPOEKIUH MEPEMEIIEHNUs, TPOEKIIUU CKOPOCTH U MPOEKIIUU YCKOPEHUS IIPU PAaBHOYCKOPEHHOM MPSMOJIMHEHHOM
JBUKCHUH




2

t
s.(H=yy,-t+a,- 5
U.\'(r) =Upy T4, 1,
a.(f)=canst,

il il

- = 3
Us, Uy .5,

I'pacduku 3aBUCUMOCTH OT BpEMEHH ISl IPOEKIUN YCKOPEHHUS, TPOEKLIUH CKOPOCTH, MPOEKINH MepEMEIeHNUs, KOOPAUHATHI IPU
PaBHOYCKOPEHHOM NPSIMOJIMHEWHOM JABUKEHUU

CBoboanoe magenue. @opMyiibl, OMUCHIBAIOIIKE CBOOOTHOE MaACHHE TEJIa 0 BEpTUKANK (IBHKCHUE Tella BHU3 MM BBEPX

1.5 | oTHOCHTENBHO MOBepXHOCTH 3eMin). ['paduKH 3aBICHMOCTH OT BPEMEHH ISl IPOCKIINH YCKOPEHHSI, TIPOCKIIH CKOPOCTH M KOOPIUHATHL
IIpH CBOGO/IHOM ITa/ICHHH TeJIa [0 BePTHKAIN
CKOPOCTb PABHOMEPHOTO JBIKCHHS TeJIa 110 OKPYKHOCTH. HarpasieHue CKOpOCTH.
DopMyIta JUIs BBIYUCICHHS CKOPOCTH Yepe3 PaiyC OKPY)KHOCTH H [IEPHOJ OOPAICHHST:
3
1.6 2R

T

HeHTpOCTpeMI/ITeHBHOG YCKOPCHHUC. HanpaBneHHe HOCHTPOCTPEMUTCIILHOI'O YCKOPCHHUH. d)opMyna JJIs1 BBIYUCIICHUA YCKOPCHMS
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®dopmyria, CBSI3BIBAIOIIAS TIEPUO]] M YACTOTY OOpaIlieHus

Macca. [InotHOoCTh BemectBa. @opmyna A BBIYUCIEHUS IIJIOTHOCTH!

1.7 '

p:V

1.8 | Cuna - BektopHas pusndeckas pennunHa. CII0KeHUE CHIT

1.9 | SIBnenue unepuuu. [lepBoiii 3akoH HeroToHa

Bropoii 3akon HeroToHa!

—i

10| F=m-a

COHaHpaBJ'IeHHOCTB BCKTOpPa YCKOPCHU: TCJIa U BEKTOPA CHJIBI, HeﬁCTBYIOIHeﬁ Ha TCJIO

111 Bs3aumopernicteue ten. Tperuit 3akon HerotoHa:




Fy  =-F,;

TpeHI/IC ITIOKOs U TPCHUC CKOJIbKCHHA. CDopMyna JJIs1 BBIYMCIICHU A MOJYJIA CHUIIBI TPECHUA CKOJIBKCHUA.

1.12 y
Fo=p-N

JNedopmarus Tena. Yupyrue u Heynpyrue aedopmaiiin. 3akoH yrpyroi aedopmanuu (3akox I'yka):

1.13 A I.T
BcemupHoe Tsarotenue. 3akoH BCEMUPHOTO TSATOTECHHUS:
.i'i”l - 1M ~
— e ——
R
1.14

Cuia TsoKeCTH. yCKOpCHI/Ie CBO6OI{HOFO naacHus;.
CDOpMy.]'Ia JJIA BBIYUCIICHUA CUJIbI TAXKCCTHU BOJIM3HU IOBCPXHOCTH 3emin. F = mg.

Z[BI/I)KCHI/IC IUIaHET BOKPYT COJ'IHI_Ia. HepBaﬂ KOCMHUYECKad CKOPOCTh. HepecomocTts u MEepEerpy3Ku

1.15 I/IMHYJ'ILC TCJIa - BCKTOPHAasA (I)I/ISI/ILIGCKEUI BCJIIMYHHA.




il

p=moO

Nmnynsc cuctemsl ten. M3menenne ummnyinbsca. UMmynsc cuiisl

3aKoH COXpaHEHUs UMITYJIbCA JIJIsl 3aMKHYTOM CUCTEMBI TEJI:

116 | =Ny} +In, L =oonst

PeakTuBHOE NBIKEHUE

Mexanudeckast pabota. @opmyrna ajisi BEIYUCICHUS PAaOOThI CHIIBI.
1.17

MexaHndeckass MOIITHOCTb.

1.18

Kunernueckas u NOTCHIUAJIbHAs SHCPIrus. d)opMyna JIJISI BEIYMCJICHHUS! KUHETHYECKOM SHEPIruu.
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Teopema o kuHeTHUECKOU SHEpTHU. DOopMyra sk BBIYUCICHUS TOTCHIIMAIBHOW SHEPTHH TeJla, TIOIHATOTO HaJl 3eMIICH:

Epzmﬂr

1.19

MexaHnuueckast SHEPT UL
E=E,+E,

3aKoH coXpaHEeHHs] MeXaHu4ecKoi sHepruu. dopMyna Ajs 3aKOHA COXPAHEHUS MEXaHUYECKON SHEPrUU B OTCYTCTBHE CUJI TpeHus: E =
const.

[IpeBpaieHne MeXaHUYECKOW SHEPTUU MPU HATMYUH CUJIBI TPEHHUSL.

1.20

[IpocThiec MEXaHU3MBI. «30JI0TOE TPABUIIO» MEXAHUKH.
Peruar. Moment cuiisl: M - Fl.

YcaoBue PaBHOBECH: pbIyara.

M +M, +..=0




[MonBuxHbIN 1 HenmoABIKHBIN O610ku. KIT/[ mpocThIX MEXaHU3MOB:

1] — ‘Aﬂme-iﬂaﬁ
Aﬁm‘!emaﬂ

JlaBiieHME TBEPIOTO TEIIA.

(DOpMy.]'Ia JJIA BBIYMCJICHUS JABJICHUS TBEPAOTO TEa.

121
JlaBnenue raza. ATMocdepHOe 1aBIICHHUE.

FI/II[pOCTaTI/I‘ICCKOC JaBJICHUC BHYTPHU KUAKOCTH.

<DopMyJ1a JJI4 BBIYMCIICHUS JABJICHUS BHYTPH JKHUIKOCTH.

P=pgh+p,

1.22 | 3akon ITackans. ['mapaBianueckuii npecc

1.23 3aKkoH ApXI/IMe,[[a. q)OpMy.]'Ia UL OTIPEACIICHUSA BBITAJIKUBAIOIIEH CHIIBI, HeﬁCTBYIOIHCfI Ha TEJI0, MOTPYKEHHOEC B JKUJKOCTh MJIA I'a3:




F_l.m_ =pgV

Ycnosue miaBanus tena. [inaBanue cyoB ¥ BO3yXOIUIaBaHUE

Mexannueckue kKosuebaHus. AMIUTUTY/a, IEPUOJT U YacToTa KoseOanuil. opmyiia, CBA3bIBAONIAs YACTOTY M MEpUOJ KOJIeOaHU:

1.24 1
V= _T
1.25 | MaTemarnveckuii ¥ IPYKHHHBIN MasiTHUKH. [IpeBpaienue sHeprun py KoJIeOaTeIbHOM JTBHKCHUH
1.26 | 3aryxaromue kojeOanus. BeiHykIeHHBIC KoJieOanus. Pesonanc
Mexanndeckue BOJIHBL. [Ipo1oyIbHBIE M TOTIEpEYHbIE BOJIHBL. JJIMHA BOJIHBI K CKOPOCTh PACIIPOCTPAHEHUS BOJIHBI.
1.27
1.28 | 3Byk. I'pomkocTh 1 BbIcOTa 3ByKa. OTpaskeHUe 3BYKOBOM BOJIHBI Ha IpaHuUlle IBYX cpell. IH(pa3Byk U yIbTpa3ByK
IIpakTnyeckue paboThI
W3mepeHue cpeiHelt IIIOTHOCTH BEILECTBA; apXUMEI0BOM CHUJIbI; )KECTKOCTU NPYXKHUHbI, KO3(D(HUIIMEHTA TPEHUS CKOJIbKEHHS; paOOThI
CHJIBI TPEHUS, CUJIbI YIIPYTOCTHU; CPEAHEN CKOPOCTH JIBUKEHUsI OpYyCKa MO HAKIOHHOM IJIOCKOCTH; YCKOPEHUs OpycKa IpU ABMXKEHHUH I10
HAKJIOHHOM IUIOCKOCTH; YaCTOTHI U MEPH0/1a KOJIeOaHUHM MaTeMaTHYeCKOr0 MasiTHUKA,; YaCTOThI U NEpHOJa KoleOaHU! PyKHUHHOTO
1.29 | masTHUKA, MOMEHTA CUJIbI, JEHCTBYIOLIETrO HA pblyar; paboThl CUJIbI YIPYTrOCTH IPU MOAbEME Ipy3a ¢ IOMOIIbIO HEMOIBH)KHOTO OJI0Ka,

pa6OTH CUJIBI YIIPYT'OCTH IIPU MMOABEME I'Py3a C IOMOIIBIO ITOABUKHOT'O OJ0Ka.

HccnenoBanue 3aBUCUMOCTH apXUMEI0BOM CHIIBI OT 00beMa MOrpy>KEHHON YacTH Teja U OT INIOTHOCTH JKUJKOCTH; HE3aBUCUMOCTH
BBITAJIKMBAIOLIEH CHUJIBI OT MacChl T€Ja; CUJIbI TPEHUS CKOJIBKEHHUS OT CUJIBI HOPMAJIBHOTO JABJIEHUS U OT POJa MOBEPXHOCTH; CUJIBI
YIIPYTOCTH, BO3HUKAIOIIEH B PYXHUHE, OT CTENEHH JeopMaliy MPY>KUHBI; YCKOPEHUs! OpycKa OT yIJla HaKJIOHA HalpaBJIsIoNeH;




nepuoja (4acToThl) KoJeOaHUH HUTSIHOTO MAsITHUKA OT JUIMHBI HUTH; IEPHOJIa KOJIeOaHU I MPY)KUHHOTO MasiTHUKA OT MacChl Ipy3a
KECTKOCTHU MPYKUHbI; UCCIIEJOBAaHNE HE3ABUCUMOCTH NIEpHO01a KoJeOaHUI HUTSIHOIO MasiTHUKA OT Macchl rpysa. [IpoBepka ycnoBus
PaBHOBECHS pbl4ara

@u3nyecKue ABICHUS B IPUPOJIE: IPUMEPBI IBHKEHUS C PA3JINYHBIMKU CKOPOCTSIMHU B JKUBOW M HEXUBOU IIPUPOJE, NEHCTBUE CUIIBI
TPEHUs B IPUPOJIE U TEXHUKE, IPUIIUBBI U OTJIMBHI, IBH)KeHUE Tu1aHeT COJIHEYHON CUCTEMBI, PEAKTUBHOE JIBUYKEHUE JKHUBBIX

1.30 .
OpPraHW3MOB, PBIUATH B TEJIC YEIOBEKA, BIMSHUEC aTMOC(HEPHOTO JaBJICHUS HA )KUBOW OPTaHU3M, IJIaBaHKUE PhIO, BOCIIPUSATHE 3BYKOB
KUBOTHBIMH, 3eMJICTPSICCHHE, CEHCMUYECKHIE BOJIHBI, IlYHAMH, 9XO
TexHuveckue yCTpOHCTBA: CIUIOMETD, JATIYNKHU TOJIOKEHUS, PACCTOSHUS U YCKOPEHUS, TMHAMOMETP, TIOIIUITHAKH, PAKETHI, phIyar,
131 TTOIBYDKHBIN M HETIOIBHKHBIN OJIOKH, HAKJIOHHAS TUIOCKOCTh, MMPOCTHIC MEXaHU3MBI B OBITY, COOOIIAFOIIHECS COCY/IbI, YCTPOHUCTBO
' BOJIOTIPOBO/IA, THPABIMYECKHUI Tpecc, MAaHOMETP, OapoMeTp, BEICOTOMED, TIOPITHEBOH HACOC, apEOMETp, DXOJIOT, HCIIOJIL30BAHHE
VIIbTPa3ByKa B OBITY M TEXHUKE
2 | TEIIJIOBBIE ABJIEHUA
21 OCHOBHBIE TIOJIOKECHHS MOJICKYJISIPHO-KHHETHYECKOW TEOPHH CTPOCHUS BeliecTBa. Moeu TBEpAOTO, KUAKOTO ¥ ra3000pa3HOro
' COCTOSIHUMM BemecTBa. Kpucrammmueckue u amopdHbIe Tena
2.2 | IBwxeHne yacTull BemecTBa. CBs3b CKOPOCTH JBMIKEHUS YaCTHIL ¢ Temneparypoil. bpoyHoBckoe asmxenue, muddy3us
2.3 | CMauyuBaHUE U KAIWUIIPHBIC SIBIICHHS
2.4 | TeroBoe paclupeHue M CHKaTHE
2.5 | TermoBoe paBHOBECHE
2.6 | Buyrpennss sHeprus. PaGoTa u Temonepeaadya Kak croco0bl H3MEHEHUS! BHYTPEHHEH dHEPTUU
2.7 | Bugpl Temionepenauu: TEIIONPOBOIHOCTh, KOHBEKIIUS, H3ITyICHHE
Harpesanue u oxnaxaenue ten. KoandecTBo TemnoThl. Y aenbHas TEIIOEMKOCTb:
2.8

O=cm(t,—t,)




3aKOH COXpaHEHMs SHEPTUHU B TEIUIOBBIX IIpolieccax. Y paBHEHUE TEIUIOBOro OajaHca:

2.9
O+0, +..=0
210 Hcnapenne n koHneHcanus. MI3MeHeHrne BHYTpEHHEN SHEPTUHU B IIPOLIECCE UCTIAPEHUS U KOHAeHcauu. Knunenne xuakoctu. Y aenbHas
' Teriora nmapoodpazosanus: L = Q/m
2.11 | BmaxHOCTh BO3yXa
[InaBnenue u kpucraum3aius. MsMeHeHre BHYTpEeHHEN SHEPTUH NPU IIIABJICHUH U KPUCTAIIIU3AUH. Y IebHAs TEIJI0Ta MIaBJIeHUS
2.12 9]
?.'::
m
2.13 | BHyTpeHHss S3HEPTUs CrOpaHus TOTUIMBA. Y AebHas TEIIOTa CropaHus Toriusa: ( = Q/m
2.14 | ITpunatumsl padoTs! TermaoBsix apurateneid. KI1J[ TermmoBoro apurarens
[IpakTrueckue paboOThI
N3mepenue yaenbHON TEII0EMKOCTH METAIITMYECKOTO HMIMH/IPA; KOJMYECTBA TEIJIOThI, MOJYYEHHOTO BOJIOM KOMHATHOW TeMIEpaTyphl
2.15 | puxcupoBaHHOM Macchl, B KOTOPYIO OIMYILEH HArpeThld HMIMH/IP; KOJIWYECTBA TEIIOThI, OTIAHHOTO HArPEThIM LIUIMHAPOM, MOCIe
OIIYCKaHHS €ro B BOJY KOMHATHOM TeMIepaTypbl; OTHOCUTEIBHOMN BIaKHOCTU BO3/yXa; YACIbHON TEIJIOTHI MIIABICHUS JIbA.
HccnenoBanue n3MeHEHUs TEMIIEpATyphl BOAbI IIPU PA3IMYHBIX YCIOBUSIX; SIBJICHHS TEINIOOOMEHA MPH CMEIIMBAHUU XOJIOJHON U
ropsiueil BoJbl; Ipolecca UCmapeHus
216 dusnuecKue sIBIEHUS B IPUPO/JIE: MOBEPXHOCTHOE HATSDKEHUE U KalTMIISIPHBIE SIBJICHUS B PUPOJIE, KPUCTAIUIBI B IPUPOJIE, U3ITydEeHUE
CouHnia, 3aMep3aHue BOJIOEMOB, MOPCKUE OpH3bl; 00pa3oBaHUE POCH], TyMaHa, UHEs, CHera
217 Texuuueckue ycTpoiicTBa: KanWUIAphl, IPUMEPHI UCTIOIb30BaHUS KPUCTAIIOB, )KUAKOCTHBIN TEPMOMETP, TaTUUK TEMIIEPATYpHI,

TEPMOC, CUCTEMA OTOINICHUA JOMOB, TUT'POMETPLI, ICUXPOMETP, ITapOBasi Typ6I/IHa, ABUT'aTC]Ib BHYTPCHHETO CrOpaHusd




OJIEKTPOMAT'HUTHBIE ABJIEHUA

3.1 | Onexrpuzanus Ten. [IBa BuIa 3JEKTPUIECKUX 3apsI0B
3.2 | BzaumogeticTBre 3apsyKeHHBIX Tel. 3akoH KymoHa
3.3 | 3aKkoH COXpaHEHUS IINEKTPUICCKOTO 3apsia
34 DnekTpudeckoe nose. HanpsykeHHOCTh AIEKTPUUECKOTO OIS, [IpHHIIT CYNepIo3nIMy ISKTPHUSCKUX oJieH (Ha KaueCTBEHHOM
" | ypoBHe)
3.5 | Hocurenwn snexTpudeckux 3apsanaoB. JlelicTBUE IEKTPHUECKOTO MO Ha dIIEKTpUYecKue 3apsiabl. [I[poBOTHUKY M TUAICKTPUKU
[TocTosiHHBIN 3nekTpuyecKnuid TOK. [lelicTBus snmekTpryeckoro Toka. Cuna toka. Hanpsbxenne.
3.6
I=qg/t,U=A/]
DNEeKTPUUECKOe CONPOTUBIIEHUE. Y AETBHOE IEKTPUIECKOE CONIPOTUBIICHHUE!
3.7
R =pl/S
3.8 |3akon Oma i yyactka snekrpudeckoit nemu: | = U/R
ITocnenoBarenbHOE COEAMHEHHE TPOBOIHUKOB!
™ T T
39 |llapamiensHoe coenMHeHNE NPOBOIHIKOB PABHOIO COMPOTHBIICHHSL:

U =U::I=II+I::R:%.

CMelranHbIe COCAUHCHMUS ITPOBOJIHUKOB




3.10

PaGota u MomrHOCTE AnekTpudeckoro Toka. A = Ult, P = Ul

3akon [xoyns - Jlenna:

3.11
2
O=I"-R-t

3.12 | OmpiT Dpcrena. MarHuTHOE TOJI€ TIPSIMOTO MPOBOJIHUKA C TOKOM. JIMHUM MarHUTHOW MHTyKIIUA

3.13 | MarauTHOE 1oJie TIOCTOSTHHOTO MarHuTa. B3anmoieiicTBre IOCTOSIHHBIX MarHUTOB

3.14 | JleficTBrie MarHUTHOTO TIOJISI HA TIPOBOTHHUK C TOKOM

3.15 | Omprter @apajes. SIBneHue neKTpoMarauTHOW HHAYKIwH. [IpaBuio JIeHa
[IpakTrueckue paboThI
M3MepeHne 3IeKTpu4ecKoro CONpOTUBICHUS PE3UCTOPA; MOIIIHOCTHU AIIEKTPUYECKOTIO TOKA; pPaOOThI AIEKTPUUYECKOTO TOKA.

3.16 | UccnenoBaHue 3aBUCHMOCTH CHIIBI TOKA, BOSHUKAIOIIETO B IIPOBOJHUKE (PE3UCTOPEI, JIAMIIOYKA), OT HANPSDKSHUS Ha KOHIAX
IIPOBOJHMKA; 3aBUCHMOCTH COIIPOTHUBJICHHS OT JUIMHBI IPOBOJIHUKA, IUIOUIAIN €70 MOMEPEYHOTO CEYEHUS U YACIbHOTO COITPOTUBIICHHUS.
IIpoBepka npaBuia Ui IEKTPUYECKOTO HANPSDKEHUS IIPU TOCIIEI0BATEIIBHOM COESUHEHUH TPOBOJHUKOB; IIPABUJIA JIS1 CHIIBI
AIIEKTPUYECKOT0 TOKA IPH HapaLIeIBbHOM COCIMHEHUH POBOJHUKOB (PE3UCTOPHI U JIAMIIOUKA)

317 dusnuecKue sIBIEHUS B IPUPOJIE: IEKTPUUECKHUE SIBICHUS B aTMOC(epe, AIEKTPUYECTBO JKUBBIX OPraHU3MOB, MarHUTHOE 110J1€ 3€MIIH,

' npeiid moiarocoB, pojib MATHUTHOTO IOJIS /711 )KU3HU Ha 3eMile, OJISIPHOE CUSTHUE
TexHudeckue ycTponCTBa: DIIEKTPOCKOII, aMIIEPMETP, BOJIBTMETP, PEOCTAT, CUETYHK JIEKTPUUECKON S3HEPTUH, NIEKTPOOCBETUTEIBHbIE

3.18 | mpubOpEI, HarpeBaTeIbHbIC AEKTPOIPHOOPHI (IIPUMEPBI), MEKTPHUECKUE [IPEAOXPAHUTENH, IEKTPOMATHUT, DIICKTPOIBUTATEIIb
IIOCTOSIHHOTO TOKA, TEHEPaTOp MOCTOSIHHOTO TOKa

3.19 | DnexkrpoMarauTHble BoJHBI. [1IKkana 37€eKTpOMAarHUTHBIX BOJIH

3.20 | JlyueBas monens cBera. [IpsMonuHeliHOe paclipocTpaHEeHHE CBETA

3.21 | 3akoH oTpaxeHus cera. Ilnockoe 3epkano




3.22

[Ipenomiienne cBeta. 3aKOH NPETIOMIICHUS CBETa

3.23 | Qucnepcus ceera

3.24 | Jlunza. Xox aydeii B mun3e. DokycHoe paccTostHue TuH3bI. OnTryeckas cuia aun3bl: D = 1/F

3.25 | I'ma3 xak ontuueckas cucrema. OnTudeckue mpuoopsI
[IpakTrueckue paboOThI
M3MepeHne ONTHYECKOM CHITBI COOMPAFOIIEH THH3BI; OKYCHOTO PACCTOSHHS coOMparoiiei TuH3bI (10 CBONCTBY paBEHCTBA pa3MepoB

3.26 | mpeamMeta v U300paKeHUs, KOT/Ia MPEAMET PACIIOIOKEH B IBOMHOM (OKyCe), IoKa3aTells MPeIoMIICHHS CTEKIIA.
HccnemoBanue CBOMCTBA N300paKESHMSI, MTOJTYYEHHOTO C IIOMOIIBIO COOMPAIONICH JIMH3bI, H3MEHEHHS (POKYCHOTO PACCTOSTHHSI IBYX
CJIOXKEHHBIX JINH3; 3aBUCHMOCTH yTJIa TIPEJIOMIICHHUS CBETOBOTO JIyda OT yIjia MaJeHUs Ha TPAHUIIC «BO3IYX - CTEKIIO»

3.97 dusnyeckue siBieHUs B npupoe: 3arMenns CouHia u JIyHbl, 11BeTa Tes, onTHYeCKUe siBiieHus B atmMocdepe (1Bet Heba, pedpakius,
pajayra, MEpaK)

3.28 | TexHuueckue yCTpONCTBA: OYKH, IEPUCKOII, (hOTOAIAPAT, ONTHIESCKHE CBETOBOIBI

4 | KBAHTOBBGIE SABJIEHUA

4.1 |PagmoakTuBHOCTB. Anb(da-, 6era-, ramma-u3nydeHus. Peakiuu anbda-u 6era-pacnaga

4.2 | Omeitel Pe3epdopaa no paccesHuro anbda-dactun. [InanerapHas Moaeiab atoma

4.3 | CocraB atomHOTO sifjpa. M30TOMIBI

4.4 |Tlepuon moitypacraja aTOMHBIX siIep

4.5 | SnepHbie peakiuu. 3aKOHBI COXPAHEHUS 3aPsIIOBOIO U MaCCOBOTO YHCEIT

16 duznyeckue ABJCHHA B MPUPOJIE. ECTECTBEHHBII [Ba,Z[I/IOaKTI/IBHLIﬁ ¢$oH, KOCMUYECKHE Ty4YH, pAAMOAKTUBHOE U3TYyYCHHUE MTPUPOIHBIX
MUHEPAJIOB, IEHCTBUE PATUOAKTUBHBIX U3TyUEHUN HA OPraHU3M YeJIOBeKa

4.7 | Texuudeckue yCTpOHCTBA: CIEKTPOCKOI, HHIMBUIYAIbHBIN JO3UMETp, Kamepa Bunbcona, simepHas sHepreTrKa
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