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Pa6ouasi nporpamma no ¢pusuke 1Js1 /-9-xX KJIaccoB

IHosicHUTEABbHAA 3aIIMCKA

Pabouas nporpamma 1o ¢pu3nke Ha ypoB€Hb OCHOBHOI'O OOIIEro 00pa3oBaHUs Is
obyyaromuxcsa 7-9-x kimaccoB HYOO «COII «Bukropus» pa3paboTaHa B COOTBETCTBHH C
TpeOOBaAHUSMU:

e @epepanpHoro 3akoHa ot 29.12.2012 Ne 273-D3 «O06 o6pazoBanuu B Poccuiickoii
Denepaunny;

e mpukaza Munnpocsemenus ot 31.05.2021 Ne 287 «O06 yTBepKaeHUN
(benepaabHOro roCcyAapCcTBEHHOT0 00pPa30BaTEIBHOTO CTaH/IAPTa OCHOBHOTO
o01rero oOpa3oBaHUsY;

e mpukaza MunmnpocemeHus ot 18.05.2023 Ne 370 «O06 yTBepxkaeHuu ¢eaeparbHOR
00pa3oBaTeNbHOM MPOrPaMMbI OCHOBHOTO 00IIIer0 00pa30BaHus»;

e mnpukaza MunmnpocsemieHus ot 22.03.2021 Ne 115 «O6 yrBepxkaenuu [lopsaka
OpraHu3aluK U OCYIIECTBICHHS 00pa30BaTEIBHON NEATEILHOCTH 110 OCHOBHBIM
0011e00pa3oBaTeIbHBIM ITPOrpaMMaM — 00pPa30BaTEIbHBIM ITPOTPaMMaM
HAYaIbHOTO OOIIETr0, OCHOBHOT'O OOIIEr0 M CPETHETO 00IIero 00pa3oBaHUsM;

e KOHIICTIIIMHU TIPEToAaBaHus yueOHoTo peamera « Du3ukay,

e CII 2.4.3648-20 «CaHUTapHO-3MTHIEMHOJOTHYECKHE TPSOOBAHUS K OPTaHU3AIUSIM
BOCTIMTaHUS U O0YYEHUS, OTJBIXA M O3/JOPOBJICHUS JCTCH U MOJIOICKIY,
YTBEP>KACHHBIX IOCTAHOBJICHHEM IJIABHOTO caHUTapHOTro Bpaya oT 28.09.2020 Ne
28;

e CanlluH 1.2.3685-21 «I'urnennueckre HOpMaTUBBI U TPeOOBaHUSI K 00ECIICUECHHUIO
6e3omacHoCTH U (MiK) O€3BPEAHOCTH TS YeIoBeKa (aKTOPOB CPEIbl OOMTAHUS,
YTBEP>KICHHBIX TOCTAHOBJIEHUEM IJIaBHOTO caHUTapHOro Bpaya ot 28.01.2021 Ne
2;

e y4eOHOrO IJIaHa OCHOBHOTO 0011ero oopasoBanus (mpoTtokosn neacosera Nel ot
30.08.2023r.«O0 yTBepKIeHHH OCHOBHOI 00pa30BaTeIbHOI MPOTpaMMBbI
OCHOBHOTO 001IIero 00pa30BaHHsI»);

e (enepasibHON pabouelt MPOrpaMmbl 10 yueOHOMY npeameTy «Du3ukay.

Pabouas nmporpaMma opreHTHPOBaHa Ha IieJIeBble IPUOPUTETHI, CHOPMYIMPOBAHHBIE B
(benepanbHON pabouell mporpaMmme BOCIIUTaHuUs U B paboueil nmporpamme Bocniutanus YYOO
«COLI «Bukropus».

[IporpamMma no pu3uke Ha YpOBHE OCHOBHOTO OOIIIETO 00pa30BaHusl COCTaBlIeHA HA OCHOBE
MOJIOXKEHUH U TpeOOBaHMIA K pe3yJibTaTaM OCBOEHHUS Ha 0230BOM yPOBHE OCHOBHOM
oOpa3zoBatensHOI nmporpammel, mpeactabieHHbX B PI'OC OO0, a Takxke ¢ yueToMm
dbenepanbHON pabouelt mporpamMmbl BocriuTanus 1 KoHIenmu npemnoiaBanusi yaeoOHOro
npeameta « Duznkay.

ConeprkaHue mporpamMMsl 1o (pU3MKe HAMPaBICHO Ha (HOPMUPOBAHHE €CTECTBEHHO-HAYYHOM
IPaMOTHOCTH O0YYalOUIMXCs U OPraHU3aIMI0 U3yuyeHUs! GU3UKH Ha JesITeIbHOCTHON OCHOBE.
B nporpamme 1o ¢pu3nke yYUTHIBAIOTCS BO3MOKHOCTH Y4eOHOTO IIpeIMeTa B pealn3aluu
tpedoBanuit ®I'OC OOO K mIaHUPyEMbIM JIMYHOCTHBIM U METaPEeIMETHBIM pe3yibTaTaM
00y4yeHHUs, a TAKXKe MEXKIPEIMETHBIE CBSI3H €CTECTBEHHO-HAYYHbBIX yUEOHBIX MPEJAMETOB Ha
YPOBHE OCHOBHOT'O O0IIIETO 0Opa30BaHMUs.



[TporpaMma 1o ¢u3nke ycTaHaBIUBACT paclpeecHue y9eOHOro MaTepraa 1o rojam
o0yuenus (0 KJ1accaMm), IpeyIaraeT MIPUMEPHYIO [IOCIIE0BATEIbHOCTD HU3YYCHHS TEM,
OCHOBAHHYIO Ha JIOTUKE PA3BUTHS MPEIMETHOTO COJICPIKAHUS M YIETE BO3PACTHBIX
0co0eHHOCTeH 00yYaIOIINXCSl.

[Tporpamma no ¢pusnke paspaboTaHa C LEIbI0 OKa3aHUSI METOINYECKOM MOMOIIN YYUTEIIO B
co3/1aHuu pabouel mporpaMMsl 10 y4eOHOMY MPEIMETY.

®dusnKa SABISETCS CUCTEMOOOPA3YIOIINM /ISl €CTECTBEHHO-HAYYHBIX YUEOHBIX IPEIMETOB,
IIOCKOJIbKY (DM3NYECKHE 3aKOHBI JIEXKAT B OCHOBE IIPOLIECCOB U SIBJICHUMN, U3y4aeMbIX XUMHEH,
Ouosioruei, acTpoHoMHer U PU3HUECKON reorpadueii, BHOCUT BKJIAJ B €CTECTBEHHO-
Hay4YHYIO KapTHHY MUPAa, IPEI0CTaBIseT Hauboiee sicHble 00pa3iibl IPUMEHEHUSI HAYYHOTO
METO/a MO3HAHMUSA, TO €CTh CII0Co0a MOTyYeHHsI JOCTOBEPHBIX 3HAHUI O MHUpE.

OnHa U3 MIaBHBIX 337124 (U3UYECKOT0 00pa30BaHUsI B CTPYKTYpE 00IIero o0pa3oBaHus
COCTOUT B (JOPMHUPOBAHUH €CTECTBEHHO-HAYYHON IPAaMOTHOCTH U MHTEpEca K HayKe Y
00ydJaromuxcsl.

N3yuenne pusmku Ha 0a30BOM YpPOBHE IIPEIIOIAraeT OBjIaleHUE CIEAYIOIUMU
KOMITETEHTHOCTSIMU, XapaKTePU3YIOIIUMHU €CTECTBEHHO-HAYYHYIO IPaMOTHOCTb!

e HAY4HO 00BACHATH SIBJICHU A,

e OLCHHUBATH N IIOHUMATb 0COOEHHOCTH HAY4YHOT'O UCCIICAOBAHUA,

e HHTCPIPECTHUPOBATH JAHHBIC U MCIIOJIL30BATh HAYYHBIC JOKA3aTCIIbCTBA JJIA
MMOJIYy4YCHH BEIBOJOB.

Lenu n3yuenust pu3nKu Ha ypOBHE OCHOBHOTO 00IIeT0 00pa30BaHUs ONpe/eseHbl B
Konnenmun npenogaBanust yaeOHoro npeamera « Pu3ukay B 00pa30BaTeIbHBIX
opranuzanusax Poccuiickoit @eneparuy, peaau3yonmx OCHOBHbIE 00111e00pa3oBaTeIbHbIE
MPOTrpaMMBbl, YTBEPKAEHHOHN permieHneM Kosuiernn MuHHCTEpCTBA TPOCBEILICHUS
Poccuiickoit ®eneparuu (mporokon ot 3 nexkadps 2019 roxa Ne [TK4BH).

ean nsydyenus pusuku:

proOpeTeHne UHTEepeca U CTPEMIIEHUS 00yUalolXcs K HAyYHOMY U3YUYEHHIO
HOPUPOIBI, pA3BUTHE UX UHTEIUIEKTYaJIbHBIX U TBOPUYECKUX CIIOCOOHOCTEH;
pa3BUTHE NPEJICTABICHUN O HAYYHOM METO/IE MO3HaHUs U (OpPMUPOBAHNE
MCCJIEIOBATEILCKOTO OTHOIIECHUS K OKPY’KAIOIUM SIBIICHUSM;

(hopMHpOBaHNE HAYYHOTO MUPOBO33PEHUSI KaK pe3yJibTaTa U3yuyeHHUs] OCHOB
CTPOEHUS MaTepuu U PyHIAMEHTAIBHBIX 3aKOHOB (DH3HUKH,

(hopMHpOBaHUE MTPEICTABICHUMN O posin (GU3UKH AT Pa3BUTHS IPYTUX
€CTECTBEHHBIX HAayK, TEXHUKH U TEXHOJIOTHUH;

pa3BUTHE MIPEJICTABICHUI O BO3MOXHBIX cepax Oyayriei npodeccrnoHalbHON
JeSITeIbHOCTH, CBS3aHHOMN C (PU3MKOM, MOATOTOBKA K JaJIbHEHIIeMY 00yUeHHIO B
9TOM HaIlpaBJICHUU.

JlocTuKeHue 3TUX Lenel MporpaMMsbl 1o (GU3HKE Ha YPOBHE OCHOBHOT'O OOILErO
o0pa3zoBaHMs 00ecneunBaeTCs PelICHHEM CIISAYIOLINX 3a1a4:



e MPHOOpETCHNE 3HAHHI O JUCKPETHOM CTPOCHUH BEIIECTBA, O MEXaHHUUECKUX,
TEIUIOBBIX, JIEKTPUICCKUX, MATHUTHBIX U KBAHTOBBIX SIBJICHHUSIX;

e MPHOOpPETCHHUE YMEHHH OMHCHIBATH U OOBSICHATH (PU3MUECKUE SBICHHS C
UCTIOJIb30BaHUEM IOJTyUYCHHBIX 3HAHUH;

e OCBOCHHE METOJIOB PEUICHHUSI MPOCTEHINMX PACUCTHBIX 3a]1a4 C HCIIOJIb30BaHHEM
du3nUecKuX MoIeIeH, TBOPUECKUX U MPAKTUKO-OPUEHTUPOBAHHBIX 3a/1a4;

e pa3BUTHE YMCHUH HAOIIOIATh MPUPOJIHBIC SIBICHUS M BBITIOIHSTH OIIBITHI,
nabopaTopHble pabOThI U IKCIIEPUMEHTAIbHBIE NCCIIEOBAHMS C UCTIOJIb30BaHHEM
U3MEPUTENBHBIX TIPUOOPOB,;

e OCBOCHHE NMPUEMOB paboThI ¢ HH(MOpManUel (HU3MIECKOTO COJCPIKAHUS, BKITIOYAs
UH(POPMAIIHIO O COBPEMEHHBIX JOCTIKEHHUSIX (QU3UKHU, aHAIN3 U KPUTHIECKOE
OlLleHUBaHKE WH(POPMAIINY,

e 3HAKOMCTBO €O cepamMu Mpo(ecCUOHATBHON NeSTEILHOCTH, CBA3aHHBIMU C
($HU3UKOI, U COBPEMEHHBIMHU TEXHOJIOTUSIMHU, OCHOBAHHBIMH Ha JTOCTHKEHHIX
(U3UYECKOI HAYKH.

Ha usyuenue ¢usnku (6a30BbIii ypOBEHB) Ha YPOBHE OCHOBHOT'O O0IIET0 00pa3oBaHusl
otBoauTcs 238 yacoB: B 7-M Kitacce — 68 yaco (2 vaca B Hezienio), B 8-M kiacce — 68 yacos
(2 yaca B Hemeno), B 9-m kimacce — 102 gaca (3 yaca B Heelo).

[Ipemiaraemsrii B mporpamMmMe 1o (GU3MKe nepedeHb JJa00paTOPHBIX pabOT U OMBITOB HOCHUT
PEKOMEHAATeNbHBIN XapakTep, yUuTeNb JefaeT BbIOOp MpoBeIeH s Ja00paTOPHBIX paboT U
OIIBITOB C YYE€TOM MHJIUBUAYaJIbHBIX OCOOEHHOCTEN 00y4arOIUXCsl, CIIUCKA
HKCHEPUMEHTAIbHbBIX 3aJJaHUH, Ipe/IjaraeMbIX B PaMKax OCHOBHOTI'O I'OCYIapCTBEHHOIO
9K3aMeHa M0 (PU3HUKE.

I[J'ISI peaJ'II/ISaHI/II/I HpOFpaMMBI I/ICHOJ’[B?:YIOTCS[ y‘~IG6HI/IKI/I, }IOHYHIGHHI)IC K UCITIOJIB30BAHUTO
MIPH pean3aliyi UMEIOIUX TOCYAapCTBEHHYIO aKKPEAUTAIINI0 00pa30BaTEIbHBIX MPOTPaMM
Ha4yaJIbHOTO OOIIEr0, OCHOBHOT'O OOIIIET0, CPEeIHEro 00IIero 00pa3oBaHus OPTaHU3aIUIMH,
OCYIIECTBISIONIUMHU 00pa30BaTEIbHYIO IeATEIbHOCTh, MPUKa30M MUHIPOCBEIICHUS OT
21.09.2022 Ne 858:

dwusuka: 7-i ki1acc: 6a30BbIi ypoBeHb: yueOHuUK, 7 kiacc/ [eppimkun .M.,
NBanoB A.U., Akiinonepnoe obmectBo «M3narensctBo "IIpocBemienue»;
dwusuka: 8-if kiacc: 6a30BbIi ypoBeHb: yueOHuUK, 8 knace/ [eppimkun . M.,
NBanoB A. U., Akumoneproe obmectBo «M3natensctBo "[Ipocsemnienue»;
dwusuka: 9-if ki1acc: 6a30BbIi ypoBeHb: yueOHuk, 9 knace/ Iepoimkun . M.,
I'ytauk E. M., UBanoB A. U., [letpoBa M. A., AKiinoHepHOE OOIIECTBO
«M3narensctBO "lIpocBemienue’'»;

o <.>

DneKTpOHHBbIE 00pa30BaTeNIbHbIE PECYPCHI, JOMYIIEHHBIE K UCIIOIb30BAHUIO NPU peaTn3auu
HMMEIOIIUX TOCYAapCTBEHHYIO aKKPEAUTAIUI0 00pa30BaTeNbHBIX IPOrpaMM HauaIbHOTO

00111er0, OCHOBHOTO OOIIIETO, CPETHETo 00IIero oOpa3oBaHus MPUKa30M MUHIIPOCBEIICHUS
ot 04.10.2023 Ne 738:

®dwusuka, 7 kinacc, DI'AOY MI10 «Akanemus Munnpocsemienust Poccuny;
®dwusuka, 8 kitacc, PI'AOY JI10 «Akanemus Munnpocsenieaust Poccuny;

®dwusuka, 9 knacc, DI'AOY MI10 «Akanemus Munnpocsemienust Poccuny;
o <,>



Coaep:kanue yueOHOro npeamMera

/-7 KJIACC
Pasnen 1. ®usuka u ee posib B NO3HAHUHN OKPY’KAIOIIEro MUpa.

®u3suka — HayKa o npupoze. Ssnenus npupoasl. usndeckue ABICHNS. MEXaHUYECKUE,
TEIUIOBbIE, SJICKTPUYECKNE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.

®dusnueckue BeauuuHbl. M3mepenue ¢puznyeckux Bennuut. Guznyeckue npuoopsl.
ITorpemnocTs n3MepeHuid. MexayHapoaHas CUCTEMA €AVHULL.

Kak ¢usuka u apyrue ecTeCTBEHHbIE HAYKH U3Y4aroT Mpupoy. EctecTBeHHO-HAyYHbBIT
METO/I MO3HAHUs: HaOII0CHUE, TOCTAHOBKA HAYYHOTO BOIIPOCA, BBIJBUKEHUE TUIIOTE3,
SKCIIEPUMEHT 10 MPOBEPKE TUIOTE3, 00BsICHEHUE HAOII0AaeMoro siBjeHus. Onucanue
(U3HYECKUX SIBJICHUN C TIOMOIIBIO MOJISIICH.

JdeMoHcTpanum.

1. MexaHuueckue, TEIIOBBIE, JIEKTPUUECKUE, MATHUTHbBIE, CBETOBBIE SBJICHUS.
2. ®duznyeckue NpubOpPHI U MpoLeypa NPSAMbIX U3MEPEHUN aHAJIOTOBBIM U LIU(PPOBBIM
npudopom.

JlabopaTopHbie padoThI M ONBITHI.

Onpenesnenue 1eHbl JeJIeHUs IKalbl U3MEPUTEIBHOT0 Mpuodopa.

N3mepenue paccTossHAMN.

N3mepenue o6bemMa JKUAKOCTH U TBEPJOTO Tena.

OrmpesenieHne pa3MepoB MaJbIX TEN.

W3mepeHue TeMnepaTypsl Ipy HOMOIIY KUAKOCTHOTO TEPMOMETpA U JaTYUKa
TEMIIEPATYyPBHL.

6. IIpoBeneHue ucciae0BaHMs MO MPOBEPKE FMITOTE3bI: AATBHOCTH MOJIeTa IapUKa,
MYIIECHHOI'O0 TOPU30HTAJIBHO, TEM 60J'II)IHG, yeM 00JIbIIIE BEICOTA IMyCKa.

agrwbdE

Pa3nen 2. [lepBoHayasibHble CBeleHHSI 0 CTPOEHHHU BelllecTBA.

CTpOGHI/Ie BCIICCTBA. aTOMBI M MOJICKYJIbI, UX PA3MEPhI. OHBITLI, JOKa3bIBAIOIIHNEC
JAUCKPETHOC CTPOCHUC BCIICCTBA.

JIBrkeHne yacTul BeniecTBa. CBsA3b CKOPOCTH ABUKEHUS YaCTHI] C TEMIIEPATYPOH.
BpoyHoBckoe nBmxenue, muddysus. BzanmoneiictBre 4acTull BelecTBa: NPUTIKEHUE U
OTTAJIKUBAHUE.

ArperaTHble COCTOSIHMSI BEILIECTBA. CTPOEHHE Ira30B, )KUJIKOCTEN U TBEPABIX
(kpucTanyeckux) Tein. B3auMocBsi3b MEXy CBOMCTBAMH BEIIIECTB B Pa3HBIX arperaTHbIX
COCTOSIHUSIX U MX aTOMHO-MOJIEKYJIAPHBIM cTpoeHreM. OCOOEHHOCTH arperaTHbIX COCTOSIHUIN
BO/JIBI.



JdemoHcTpauuu.

1. HaGmronenre OpOyHOBCKOTO JIBHYKCHHS.

2. Habmonenune nuddysun.

3. HaOmonenue siBICHUM, 00BACHSIIONIUXCS MIPUTSHKEHUEM HIIA OTTAIKHBAHUEM
YaCTUII BEIICCTBA.

JlabopaTopHblie padoThI M ONBITHI.

1. Ormenka quaMeTpa aToMa METOAOM psiioB (C Ucmoib30BaHueM hororpaduii).
2. OmnbITHI 110 HAOTIOACHHUIO TEIIJIOBOTO PACITUPEHHUS Ta30B.
3. OmbITHI IO OOHAPYKEHUIO JICHCTBUS CHII MOJICKYJIIPHOTO TIPUTSHKCHUSI.

Paznen 3. /IBu:keHne H B3auMoaeiicTBHe TeJl.

Mexannueckoe JBuxkeHue. PaBHoMepHOe U HepaBHOMepHOE JiBHKeHue. CkopocTh. CpenHsis
CKOPOCTb IIpY HEPAaBHOMEPHOM JBHKEHHMH. Pacuer IyTu U BpeMEHU ABUKEHUS.

SIBnenue nHepuMU. 3aKOH MHEPLMH. B3anmoaeicTBye Ten Kak IpUIuHa U3MEHEHUS
CKOpPOCTH JIBUKEHUS Tell. Macca kak Mepa uHepTHocTU Tena. [lnotHocTh BeniecTBa. CBs3b
IUIOTHOCTH € KOJIMYECTBOM MOJIEKYJ B €JMHULIE 00beMa BEIECTBA.

Cuila Kak XxapakTepHuCcTHKa B3aumoaencTBus Ten. Cuna ynpyroctu u 3akoH ['yka. M3mepenue
CHJIBI C TIOMOIIBIO IMHAMOMETpA. SIBJIeHHE TATOTEHUS U cuila TsbkecTu. Cuiia TSKeCTH Ha
npyrux mianerax. Bec tena. HeBecomocts. CrioxkeHue cuil, HaMpaBJICHHBIX 110 OJHOU
npsiMoii. PaBHogelicTBytomas cui. Cuna TpeHus. TpeHue CKOJIbXKEHUS U TPEHHE MOKOSI.
Tpenue B IpUpoje U TEXHUKE.

JdeMoHcTpanum.

Habnronenne MexaHHYeCcKOro JABMKEHUS Tea.

W3mepeHune cKOpoCTH MPSIMOIMHEHHOTO ABUKEHHUS.
Habntoienue siBjeHUs] UHEPIUH.

HabnroneHue u3MeHeHus! CKOPOCTH MTPH B3aUMOJICHCTBUH Tell.
CpaBHEHHE Macc M0 B3aUMOJAEHCTBHUIO TeEI.

CroxeHune cujl, HalpaBJIEHHBIX 110 OJJHOM MPSMOH.

oukrwndE

JlaGopaTopHble paGoThI U ONBITHI.

1. OmnpeneneHure CKOPOCTH PAaBHOMEPHOT'O MBMKEHHS (MIApHKa B KUIKOCTH, MOJICITH
ANIEKTPUUECKOTO aBTOMOOMIIS | T. 11.).

2. OrmpeneneHue cpeHe CKOPOCTH CKOJIbKEHHUST OpyCKa WM TIapHKa 110 HaKJIOHHOU

IJIOCKOCTH.

Omnpezenenne IIOTHOCTU TBEPAOIO Tea.

OmBITHI, IEMOHCTPHPYIOIINE 3aBUCUMOCTD PACTsDKeHUs (IedopMalium) mpyKuHbI

OT MPUIIO)KEHHON CHJIBI.

5. OmBIThI, AEMOHCTPUPYIOIIUE 3aBUCUMOCTb CHIIBI TPEHUS CKOJIBLKEHUS OT Beca Teja
U XapaKTepa COMPUKACAIOIINXCS TOBEPXHOCTEH.

»w

Pasnen 4. /laBjieHue TBepAbIX TeJl, KUIKOCTEH M ra3oB.



Hanenue. CriocoObl yMEHBITICHUS U YBEIMYCHUS 1aBlieHus. [[aBneHune ra3za. 3aBUCUMOCTh
JaBJICHUS ra3a oT o0bema, TeMieparypsl. [lepeaada naBiieHus TBEPABIMH TEIaMH,
KUIKOCTAMHU U razamu. 3akoH [lackais. [lHeBMaTHUeCKHe MalIMHBI. 3aBUCUMOCTb JIABJICHHS
KHUJIKOCTHU OT TIIyOouHbl. ['mapocratudeckuii mapagokc. CooOnarommecs Cocyapl.
['mppaBnnyeckre MEXaHU3MBI.

Atmocdepa 3emin u atMmocdepHoe naBieHue. [IpuanHbI CylecTBOBaHHS BO3IYIIHOM
obonouku 3emmu. OnbiT Toppuuennu. M3mepenne atmocdepHOro naBieHus. 3aBUCUMOCTD
aTMOC(EpPHOTO JABICHHS OT BBICOTHI HaJl YpPOBHEM MOpsi. [IpuOopsI it u3MepeHus
aTMoc(epHOTro JaBICHHUS.

JleiicTBHE )KUIKOCTH U r'a3a Ha IMOTPYKEHHOE B HUX Tejo. BriTankuparomas (apxumMenoBa)
cwia. 3akoH Apxumena. [InaBanue ten. Bo3nyxomniaBanue.

JdeMoHcTpanum.

3aBUCHUMOCTD JABJICHUS Ta3a OT TEMIIEPATYPHI.

[lepenaua naBieHUs KUJIKOCTHIO U Ta30M.

CooOuiaromuecs coCcybl.

IM'mapaBnnueckuit mpecc.

[IposiBienue neiicTBus aTMOCHEPHOTO JaBICHUS.

3aBHUCHUMOCTD BBITAJIKUBAIOIIEH CHIIBI OT 00BheMa OTPYKEHHON YacTH TeJla U
IUIOTHOCTH JKUJIKOCTH.

PaBeHCTBO BBITATKMBAIOIIEH CUJIbI BECY BBITCCHEHHOM KUJKOCTH.

8. YcnoBue muaBaHus TeIN: IJIaBaHUE WU MOTPY>KEHUE TeJl B 3aBUCUMOCTH OT
COOTHOIICHHUS INIOTHOCTEH TejIa U *KUIKOCTH.

ok wwdE

~

JlaGopaTopHble paGoThI U ONBITHI.

1. HWccnenoBanue 3aBUCUMOCTH Beca Tejia B BOJE OT 00beMa MOTrpyKEHHOU B
KUAKOCTh YacTH TeJa.

2. OmpeneneHre BBITATKABAIOINICH CHIIBI, IEHCTBYIONICH Ha TEJO, TOTPYKEHHOE B
KUAKOCTD.

3. TIpoBepka HE3aBHCHMOCTH BBITAIKHBAOIIECH CHJIBI, IEHCTBYIOIIEH Ha TEJIO B
KHUAKOCTH, OT Macchl TeJa.

4. OnsIThl, JEMOHCTPUPYIOIINE 3aBUCUMOCTh BBITAJIKUBAIOIIEH CUIIBI, IEHCTBYIOIIEN
Ha TeJO B )KUAKOCTH, OT 00beMa MOTPY>KEHHON B )KUKOCTh YaCTH TeJa U OT
IJIOTHOCTH KHUJIKOCTH.

5. KoHcTpyHnpoBaHue apeoMeTpa MM KOHCTPYUPOBAHUE JIOJKH U OIpe/IesIeHHE e
rpy3010IbEMHOCTH.

Pa3gen 5. PaGora u MOIIHOCTH. DHEPrus.
Mexanuueckasi pabota. MOIIHOCTb.
[IpocTeie MeXaHU3MBI: phIYar, OJIOK, HAKJIOHHAs TUIOCKOCTh. [IpaBuio paBHOBeCHs phlyara.

[IpuMeHneHue npaBuiia paBHOBECHS phluara K 0JIOKY. «30510Toe mpaBmio» Mexanuku. KITJ]
MPOCTBIX MEXaHU3MOB. [IpocThie MEXaHU3MBI B OBITY U TEXHHUKE.



Mexanunueckas s3Heprusi. Kunetnueckasi v noteHiuaibHas 31eprus. [IpeBpanienue ogHoro
BHJIa MEXaHUYECKOW SHEPTUU B IPYroil. 3aKOH COXPaHEHUs SJHEPTUU B MEXAHHUKE.

JdeMoHcTpanum.
1. TIpumepsl OPOCTHIX MEXAHU3MOB.
JlabGopaTopHbie padoThI M ONBITHI.

1. Omnpenenenue paboThI CUIIBI TPEHUS ITPH PABHOMEPHOM JIBUKEHUU TeJa 10
TOPU30HTAIILHON ITIOBEPXHOCTH.

2. VccnenoBaHue ycnoBHil paBHOBECHS pbluara.

3. Hzmepenne KI1J] HaKTOHHOM TIOCKOCTH.

4. W3ydeHue 3aKOHA COXPAHEHUS MEXaHUUECKOI YHEePTUH.

8- KJ1acc
Pa3nea 6. TensioBbie ABJICHUSA.

OCHOBHBIE TTOJIOKEHHS MOHGKYHHpHO'KHHeTH‘IeCKOﬁ TCOPUU CTPOCHHA BCIICCTBA. Macca n
pasMEpPbl aTOMOB U MOJICKYJI. OHI)ITI)I, MMOATBCPKAAOIIUEC OCHOBHBIC ITOJIOXKCHUA
MOHCKyanHO-KHHCTquCKOﬁ TCOPHUU.

Mopenu TBepAOTO, KUAKOTO M ra3000pa3HOro COCTOSHUH BemlecTBa. Kpucrammnaeckue u
amopusbie Tena. OObsICHEHHE CBOICTB ra3oB, )KUJIKOCTEH 1 TBEPABIX TEJI Ha OCHOBE
MOJIOKEHUH MOJICKYJIIPHO-KUHETUUECKOU Teopur. CMaurBaHWE U KAMMILUISIPHBIC SIBICHHUS.
TenoBoe pacliMpeHue u cxaTue.

Temnepatypa. CBsA3b TEMIIEPATYpbl CO CKOPOCTBIO TEIUIOBOTO JBHKEHUS YACTHULL.
Buytpennss sneprus. CriocoObl M3BMEHEHHUs] BHYTPEHHEHN SHEPIUU: TeIulonepeaada u
coBeplIeHHe padoThl. Bupl Terionepeaayn: TeIONpOBOJHOCTb, KOHBEKIHS, N3TyYEeHHUE.
KonnuecTBo TemnoTel. Y aenbHas TEINIOEMKOCTh BeleCTBa. TenI000MeH U TEIIOBOe
paBHOBecHe. YpaBHEHHE TEIUIOBOro Oananca. [InaBienue u oTBepieBaHNE KPUCTAIUINYECKUX
BElIECTB. Y elbHas TerioTa miasiaeHus. [lapoobpazoBanue u koHaeHcanus. Mcnapenue.
Kunenue. Y nenbHas Temiaora napooOpa3oBaHusi. 3aBUCUMOCTb TEMIIEPATypPbl KUIIEHUS OT
aTMOC(EpHOTO JTaBJICHHUS.

BuiaxxHocTh BO31yXAa.

DHeprus TOIMBA. Y IeJbHAs TEMJI0Ta CrOPaHHUS.

[Tpunanmme! padots! TermnoBbix aeurareneit KI1/I remnoBoro asurarens. TerminoBbie
JIBUTATEIIN U 3aIMATA OKPYKAIOIIEH CPEbI.

3akoH COXpaHCHUA U IPEBPAICHUA SHEPTIUU B TCIUIOBBIX MpOHECCax.

JdemMoHcTpanum.



Hab6mronenne 6poyHOBCKOTO TBHYKEHUS.

Ha6monenue nuddysum.

HalGmronenue siBneHni cMauyuBaHKs M KalTWJUSIPHBIX SIBJICHUH.
HaGiroienne TemioBoro pacmpeHus Tell.

N3menenue naBiaeHus ra3a mpu M3MEHEHUH 00beMa U HarpEBaHUH WIIH
OXJIAKICHUU.

[IpaBuna nuzmepeHus TemMiepaTyphl.

Bunael renonepenauu.

OxJtaxaeHre pu COBEPIICHUH PaOOTHI.

. HarpeBanwue npu coBeprieHnn paboThl BHSIITHUMHE CHUJIAMH.

10 CpaBHEHHE TEMIOEMKOCTEH pa3IuyHbIX BEUIECTB.
11.HaOmronenue kumneHus.

12.HaGroieHre MOCTOSTHCTBA TEMITEpaTypPhl IIPH TUIABJICHUH.
13.Mojenu TEeIUIOBEIX IBATATENEH.

s E

©®~No

JlaGopaTopHble paGoThI U ONBITHI.

1. OnbITel 10 OOHAPY>KEHUIO AECHCTBHS CHUJI MOJIEKYJIIPHOTO IPUTSKEHHUSL.

OnpIThI 110 BRIpAIIMBAHUIO KPUCTAJUIOB IOBAPEHHOM COJIM MM caxapa.

3. OmbIThI 10 HAOJIOICHHUIO TEIUIOBOTO PACHIMPEHUS I'a30B, )KUKOCTEH U TBEPIBIX

TeN.

Omnpenenenue 1aBIeHNs BO3AyXa B OaJUIOHE LINPHIIA.

5. OmnbIThl, AEMOHCTPUPYIOIIKE 3aBUCUMOCTb J1aBJICHUS BO3AyXa OT €ro 00beMa U
HarpeBaHus WINA OXJIaXKICHUS.

6. IIpoBepka rumoTe3sl TMHCHHON 3aBUCUMOCTH JTHHBI CTOJIONKA KUJAKOCTH B
TEPMOMETPUUYECKON TPyOKe OT TeMIIepaTyphl.

7. HaOmtoneHue u3MeHeHHsI BHYTPEHHEN SHEPTUH Tejla B pe3yJsibTare Terionepeaadn
U pabOTHl BHEITHUX CHJI.

8. HccnenoBanue siBIeHHS TEIUIOOOMEHA TIPY CMEITMBAHUN XOJIOHOW U TOpsTYe
BOJIBI.

9. Ompenenenne KOJIMYECTBA TETUIOTHI, TOTYYSHHOTO BOIOH MPH TEIUIOOOMEHE C
HarpeThIM METAITIMYECKUM LIMJIUHAPOM.

10.OmnpeneneHre yIenbHOMN TEIUIOEMKOCTH BEIIECTBA.

11.HccnenoBanue mporecca UCIapeHusl.

12.0npeneneHre OTHOCUTEIBHOM BIQXKHOCTH BO3/IyXa.

13.0npenenenuie yienbHOM TEIUIOTHI IIABIEHUS JIbAA.

N

>

Pazgen 7. DiaekTpruyeckue  MATHUTHBIE SIBJICHHS.

OnexTpuszanus Tei. J[Ba poja aeKTprUuecKux 3apsiioB. BanMopeiicTBrue 3apsKeHHbIX TE.
3akon KyioHa (3aBUCHMOCTB CHIIBI B3aUMOJICHCTBHS 3aPSKEHHBIX T OT BEJTMYHHBI 3apsI/IOB
U PacCTOSHUSI MEX/TY TEIaMH).

DnexTpuueckoe nojie. HampspkeHHOCTh 3ieKTpruuecKoro nois. [IpuHnun cynepno3unuu
ANIEKTPUYECKUX TT0JIeH (Ha Ka4eCTBEHHOM YPOBHE).

Hocurenu snexkTpudeckux 3apsa0oB. DJIeMEHTapHbIN AeKTpuyeckuil 3apsia. CTpoeHne atoMa.
[IpoBOTHMKYM M AVDIIEKTPUKHU. 3AKOH COXPAHEHUS SJIEKTPUUECKOTO 3apsiaa.



DJIEKTPUYECKUH TOK. Y CIIOBUS CYIIECTBOBAHUS AJIEKTPUUECKOTO TOKa. MIcTOUHMKM
MOCTOSIHHOTO TOKa. JIeWCTBUS 3JCKTPUIECKOTO TOKa (TEIUIOBOE, XUMHUECKOE, MATHUTHOE).
DNEKTPUUECKUN TOK B )KUJKOCTSIX U ra3ax.

Onekrpuueckas nenb. Cuia Toka. DleKTpuieckoe HanpskeHue. ColnpoTUBICHUE
MIPOBOJIHUKA. Y IeNIbHOE CONPOTUBIICHUE BellecTBa. 3akoH OMa /i y4acTKa [eMu.
[TocnenoBarenpHOE M NapaIEIbHOE COEAMHEHUE TIPOBOJHUKOB.

PaboTa 1 MOUTHOCTH 3IEKTPHUUECKOro ToKa. 3akoH Jxoynsi—JIeHmna. DnekTpruueckue ey u
NOTPeOUTENN IEKTPUIECKOM sHepruu B ObITY. KopoTkoe 3aMbIKaHMe.

ITocrostHHBIE MarHuThl. B3aumoselicTBrue NOCTOSHHBIX MarHUTOB. MarHuTHoe moJe.
MaruutHoe nosie 3eMiId U €ro 3HaueHue Ui ®Ku3HU Ha 3emiie. OnblT Dpcrena. MaruutHoe
I10JI€ 3JIEKTPUUECKOro Toka. [IpuMeHeHue 31eKTpoMaruuToB B TexXHUKe. /lelicTBue
MarHMTHOI'O IOJISl HA MPOBOJHUK C TOKOM. DJIEKTPOABUIaTENb IOCTOSHHOTO TOKA.
Vcnonb30BaHue 37eKTpoIBUTaTeNIel B TEXHUUECKUX YCTPOHCTBAX U HA TPAHCIIOPTE.

OmnbiTel @apanes. SABneHue 3neKTpoMariuTHOM uHAYKuuu. [Ipasuio Jlenna.
OnekrporerepaTop. CriocoObl MOTYUYEHUS JIEKTPUICSCKON YJHEPTHH. DICKTPOCTAHITUN HA
BO300HOBJISIEMBIX HCTOYHUKAX YHEPTHUH.

JdeMoHcTpanum.

DnekTpu3anus Teil.

JIBa posia »JIeKTPUYECKUX 3apsAI0B U B3aUMOJICHCTBUE 3aPSKEHHBIX Tell.
YCTpOUCTBO U IEHCTBHE JIEKTPOCKOIA.

DneKTpocTaTHuecKas UHIYKITHS.

3aK0H COXpaHEHUS IEKTPUICCKHUX 3aPSI0B.

[TpOBOAHUKY M TUANEKTPUKH.

MoenpoBaHue CHIIOBBIX JIMHUH AJIEKTPUIECKOTO TTOJIS.
HcTouHNKH TOCTOSIHHOTO TOKA.

JIenCTBUA 2IEKTPUYECKOTO TOKA.

10.OnexkTpudeckuii TOK B )KUAKOCTH.

11.T"a30BHIii pa3psa.

12.M3mepeHure CHIIbI TOKa aMIIEPMETPOM.

13.M3mepeHne 2JIeKTPUIECKOT0 HAMPSHKEHUS BOJTBTMETPOM.
14.PeocTaT u Mara3uH COMPOTUBICHUA.

15.B3aumoieiicTBHE TOCTOSTHHBIX MarHUTOB.

16.MopenupoBaHre HEBO3MOKHOCTH pPa3/IeJIeHUs MOII0COB MarHuTa.
17.MopenupoBaHre MarHATHBIX TIOJICH TTOCTOSIHHBIX MarHUTOB.
18.0mbIT Opcrena.

19.MarnuTHOE T0JIe TOKA. DJIEKTPOMAarHuT.

20./leficTBME MarHUTHOTO TOJISI HA IPOBOJHHUK C TOKOM.
21.91eKTpoABUTATENh IIOCTOSTHHOTO TOKA.

22 ViccnenoBaHue sSIBIEHUS dJIEKTPOMArHUTHON WHAYKIIHUH.
23.0mbITeI Dapaes.

24.3aBUCHMOCTH HANpPaBICHUS] HHIYKIIMOHHOTO TOKA OT YCJIOBUN €ro BOZHUKHOBEHUSI.
25.07eKTporeHepaTop MOCTOSTHHOTO TOKa.

©CoNok~wWNE

JlaGopaTopHble paGoThI U ONBITHI.



OmnbITh! 0 HAOTIOAEHUIO SJIEKTPU3ALUH T€I HHAYKLIUEH U IPU CONPUKOCHOBEHUH.

HccnenoBanue AeicTBUS IEKTPUYECKOTO OIS HA POBOAHUKH U AUAJIEKTPHKH.

C6opka u mpoBepka pabOThl NEKTPUUECKON LIEIH MOCTOSIHHOTO TOKa.

W3mepenue u peryanpoBaHue CHITbI TOKA.

W3MepeHue u peryaupoBaHue HapsKEeHUs.

HccnenoBanue 3aBUCUMOCTH CHUJIBI TOKA, HIIYIETO Yepe3 PE3UCTOp, OT

COIIPOTHUBIIEHUS PE3UCTOPA U HANPSDKEHUS HAa PE3UCTOPE.

7. OmBITHI, AEMOHCTPUPYIONIUE 3aBUCUMOCTD AJIEKTPUYECKOTO COMTPOTHBIICHHS
IPOBOJHMKA OT €ro AJIUHBI, IO I1 IOIEPEUHOro CeUEeHUsI U MaTepHraa.

8. IlpoBepka npaBuiia CIOKEHHS HAIPSHKCHUN TPU TOCIIEA0BATEILHOM COSMHEHUT
JIBYX PE3UCTOPOB.

9. IlpoBepka npaBuiia 1jIsi CUIBI TOKA MPH MApaJUIETLHOM COSIUHEHHH PE3UCTOPOB.

10.0npenenenuie paboThI AMEKTPUUECKOr0 TOKA, UAYIIETO Yepe3 pe3ucTop.

11.0Onpenenenue MOUTHOCTH 3JIEKTPUUYECKOTO TOKA, BBIACISIEMON Ha PE3UCTOpE.

12.VccnenoBanue 3aBUCHMOCTH CHJIbI TOKA, UAYILETO Yepe3 JaMIIOuKy, OT
HaIpsHKEHUS HA HE.

13.0Onpenenenue KII/I narpeBarens.

14 .VccnenoBanre MarHUTHOT'O B3aUMOJICHCTBUS TOCTOSIHHBIX MarHUTOB.

15.M3y4yeHue MarHuTHOTO MOJIS IOCTOSIHHBIX MAarHUTOB MIPU UX 00BEIMHEHUN U
pa3aeneHnN.

16.UccnenoBanue necTBUS IEKTPUUYECKOIO TOKA HA MArHUTHYIO CTPEJIKY.

17.0n0BITHI, JEMOHCTPUPYIOIINE 3aBUCUMOCTD CHJIBI B3aUMOJICHCTBUS KAaTYIIIKH C
TOKOM M MarHuTa OT CUJIbI TOKA M HAaIIPaBJIEHUS TOKA B KaTyUIKE.

18.M3yuenue neiicTBUS MarHUTHOTO TIOJISI HA TIPOBOJHUK C TOKOM.

19.KoHcTpynpoBanue U u3yuyeHue paboThl AJIEKTPOABUTaTENs .

20.M3mepenne KITJl anekTpoaBuraTeIbHONW yCTaHOBKH.

21.OmBITHI 10 UCCIIEOBAHUIO SIBICHUS 3JEKTPOMArHUTHOW MHIYKIMH: UCCIIE0OBaHUE

W3MEHEHHU 3HAYEeHUS ¥ HATPaBJICHUS MHIyKIIHOHHOTO TOKA.

SouhkwdE

0-i1 kJ1acc
Paznen 8. Mexanuueckue siBJICHUS.

Mexaanu4deckoe JABUXKCHUC. MaTepI/IaJ'II)HaH touka. Cucrema orcuera. OTHOCUTEIILHOCTD
MEXaHUYCCKOI'O IBUKCHUA. PaBHOMepHOC HpHMOHHHeP’IHOG JABUKCHUC. HepaBHOMepHOG
HpﬂMOHHHeﬁHOG JABWXKXCHUC. CpeILHSISI 1 MI'HOBCHHAasd CKOPOCTH TCJIa IIPpU HEPABHOMEPHOM
JABUKCHHUU.

Yckopenue. PaBHOyckopeHHOE npsiMouHelHoe aBrmkeHne. CBoOoHOe najgeHue. OmbIThI
lanumnes.

PaBHOMepHOE N1BHkKEHHUE 10 OKpy>kHOCTH. [leprnon u yacrora oOpamenus. Jluneitnas u
yrioBas ckopocTH. LleHTpocTpeMUTeIbHOE YCKOPEHHUE.

IIepseiit 3akoH Herotona. Bropoii 3akoH Herotona. Tpernii 3akon HerotoHa. [IpuHnmn
CYNEPIIO3ULINY CUIL

Cuna ynpyroctu. 3akoH ['yka. Cuia TpeHUsI: cujia TPEHUS CKOJIbKEHUS, Crjla TPEHUS MOKOH,
JIPYTHU€ BUIbI TPEHUS.



Cuna TsKeCTH M 3aKOH BCEMUPHOTO TATOTEHMS. Y CKOPEHHE CBOOOHOIO MaJCHHUS.
JBmxenue manet Bokpyr Connua. IlepBas kocmuueckast ckopocts. HeBecomocTs 1
IIEPErpy3KHu.

PaBHOBecue marepuanbHON TOUKU. AOGCOIIOTHO TBEPI0E TeI0. PaBHOBECHE TBEpAOIo Tena ¢
3aKpEIUICHHOMN OChIO BpaleHuss. MoMeHT cuibl. LIeHTp TsxecTH.

Nmnynbe Tena. U3menenne ummynbca. UMmynibe cuiibl. 3aKOH COXpaHEHHS UMITYJIbCA.
PeakTuBHOE NBUKEHHUE.

Mexannueckast pabota u MOIHOCTb. PaboTa cui TsxkecTH, ynpyrocty, TpeHus. CBs3b
SHepruu u padotsl. [loTeHInanbHas SHEprus Tena, NOAHITOrO HaJl TOBEPXHOCTHIO 3EMJIH.
ITorenumanpHas sHeprus cxarod npykunsl. Kunernueckas sueprus. Teopema o
KMHETUYECKOW SHEPIuu. 3aKOH COXPaHEHUSI MEXaHUYECKOW dHEPIUU.

JdeMmoHcTpanum.

1. HabmrogeHrne MeXaHMYeCKOTO ABMKEHUS TeJla OTHOCUTENILHO PAa3HbBIX TEJl OTCYETA.
2. CpaBHeHHe ITyTel U TPAaeKTOPUH JIBUKEHUS OJJTHOIO U TOT'O YK€ Tela OTHOCUTEIILHO
pa3HBIX TEJ OTCYETA.

W3mepeHune cKOpoCTH U YCKOPEHUS MPSMOIMHEHHOTO ABHKEHHUS.

HccnenoBanue Mpu3HAKOB PABHOYCKOPEHHOTO ABIKEHHS.

HaGntoneHnue nBukeHus Tella o OKPY>KHOCTH.

Habnronenne MexaHM4YeCKUX SIBJICHUH, MPOUCXOAAIINX B CHCTEME OTCUETa
«Tenexxka» npu ee paBHOMEPHOM U YCKOPEHHOM JBHKEHHUH OTHOCUTEIIBHO
KaOnHeTa PU3UKH.

7. 3aBHUCHMOCTb YCKOPEHUS Tela OT MacChl Tejla U ACHCTBYIOIIEH Ha HErO CUJIBI.

8. HaOmonenne paBeHCTBA CHIT TIPH B3aMMOJICHCTBHHU TEll.

9. M3meHeHue Beca Teja MPH YCKOPEHHOM JIBUKEHUH.
10.ITepenayua uMITysIbCa IPH B3AMMOACHCTBUH TEL.
11.TIpeoOpa3oBanusi SHEPTUU NPHU B3aUMOACHCTBUH TeEIl.
12.CoxpaHeHne UMITyJIbCa TIPH HEYTIPYTOM B3aUMOICHCTBUH.

13.CoxpaHeHue uMITyJsibca pu adCOMIOTHO YIPYTOM B3aUMO/IEHCTBHH.

14 HabnroieHne peakTUBHOTO JBUYKEHUS.

15.CoxpaHeHnne MeXaHMYeCKOW SHEPTUU MPU CBOOOAHOM MaJCHUU.

16.CoxpaHeHre MEXaHHYECKOW PHEPTUH TP IBHKCHUH TeJia MO/ ACHCTBUEM

HPY>KUHBIL.

o s wW

JlaGopaTopHbie paGoThI U ONBITHI.

1. KonctpyupoBaHue TpakTa Jisl pa3roHa U AaJbHEHIIIEro paBHOMEPHOTO JIBUKEHUS
IIApUKA WK TEJIEKKH.

2. OrmpeneneHue cpeHe CKOPOCTH CKOJIBKEHUST OpyCKa WITH JBMKEHHS IapuKa 1o
HAKJIOHHOM INIOCKOCTH.

3. Ompenenenne yCKOpeHHsI Tela P PAaBHOYCKOPEHHOM JIBIDKEHHH IO HAKIIOHHOH
IJIOCKOCTH.

4. WccrnenoBaHue 3aBUCUMOCTH IIyTH OT BPEMEHH MPU PAaBHOYCKOPEHHOM JIBUKEHHUH
0e3 Ha4aJIbHON CKOPOCTH.



5. IIpoBepka runoTe3bl: €ClIM IpU PABHOYCKOPEHHOM JIBUKEHHUU 0€3 HauaabHON
CKOPOCTH ITYTH OTHOCSITCS KaK PsiJi HEUETHBIX YHCEN, TO COOTBETCTBYIOIIHUE
IPOMEKYTKH BPEMEHHU OJJMHAKOBBI.

6. MccnenoBanue 3aBUCUMOCTHU CHJIBI TPEHUS CKOJIBKEHHSI OT CHIJIBI HOPMAJIBHOTO

JIaBJICHUSL.

Onpenenenre KodhUITUEHTA TPESHUS CKOJBKCHHS.

OmnpeneneHne )XeCTKOCTH NPYKUHBI.

9. Ompenenenue pabOTHI CUIIBI TPEHHSI IPH PABHOMEPHOM JBIKEHUH TEJIa IO
TFOPU30HTAJIBHON TOBEPXHOCTH.

10.Onpenenenrie paboThl CHIIBI YIPYTOCTH IPU MOABEME I'Py3a C UCTIOIb30BAHUEM
HEMOABHKHOTO U MOABHKHOI'O OJIOKOB.

11.M3yueHue 3aKkoHa COXpaHEHUS SHEPTUH.

o N

Paznen 9. Mexanuueckue KoJIe0AHUA U BOJIHDIL.

KonebarenbHoe nBuxenne. OCHOBHbIE XapaKTEpUCTUKH KoJeOaHU: Iepuol, 4acToTa,
aMIUIMTy1a. MaTeMaTH4eCcKuil U pyKUHHBIA MasTHUKU. [IpeBpalenue sHepruu npu
KoJs1e0aTenbHOM JIBUKECHUU.

3aTyxa}01uHe KoJIeOaHMsL. BBIHY)KI[eHHLIC Kxonebanus. Pe3onanc. MexaHn4ecKkue BOJIHEI.
CBolCTBa MEXaHUYCCKUX BOJIH. HpOI[OJII)HI)Ie H MOIICPCUHBIC BOJIHBI. I[JII/IHa BOJIHBI
CKOPOCTb €€ paClIpOCTPaHCHUA. MexaHu4yecKre BOJHBI B TBEPAOM TCIIC, celicMHYecKne
BOJIHBI.

3ByK. I'poMKOCTB 3ByKa U BbicOTa ToHA. OTpakeHue 3Byka. IHPpa3ByKk U yIbTpa3ByK.
JdeMoHcTpanum.

Habmtonenue xonebanuil Ten moJ1 AeHCTBUEM CHIIBI TSKECTH M CHIIBI YIPYTOCTH.
Habmonienue xosnebanuii rpy3a Ha HUTH U Ha TPY>KUHE.

HabmtoneHune BBIHYKACHHBIX KoJIeOaHUI U pe3oHaHca.

PacnipocTpaneH#e npo10IbHBIX U TIONEPSYHBIX BOJIH (Ha MOJICIHN).

HaGmtoneHne 3aBUCMMOCTH BBICOTHI 3ByKa OT YacCTOTHI.

AKYyCTHYECKUI PE30HAHC.

ok wdE

JlaGopaTopHbie paGoThI U ONBITHI.

1. Onpenenenuie 4acToThl U epuoa KojaeOaHHi MaTEMaTHUYECKOTO MasiTHUKA.

Onpenenenre 4acToThl ¥ Meproia KoieOaHui Npy>KMHHOTO MasiTHUKA.

3. HccnenoBaHne 3aBUCUMOCTH MEpro/ia KoJeOaHuil MOIBEIIEHHOT0 K HUTH Ipy3a OT
JUTUHBI HUTH.

4. VlccnenoBaHue 3aBUCUMOCTH MEpHO/ia KOJIeOaHU MPYKMHHOTO MasiTHUKA OT MacChl
rpys3a.

5. TIpoBepka HE3aBUCUMOCTH MepHoJa KojeOaHu rpy3a, HOABEIIEHHOT0 K HUTH, OT
Macchl Ipy3a.

6. OmbIThI, JEMOHCTPUPYIOLIUE 3aBUCUMOCTb NIEpUoJia KoJeOaHUH MPYKUHHOTO
MasiTHUKa OT Macchl Ipy3a U )KECTKOCTH MPY>KUHBI.

7. V3MepeHHe yCKOpEHUsi CBOOOHOTO MaIeHHS.

N

Pa3gen 10. DiekTpoMarHuTHoe 1oJie M 3J1eKTPOMATHUTHbIE BOJTHBI.



DJIEKTPOMArHUTHOE T0JIe. DJIEKTPOMarHuTHhIE BOJIHBI. CBOMCTBA AJIEKTPOMArHUTHBIX BOJIH.
[IIxana 31neKTPOMAarHUTHBIX BOJIH. ICII0JIb30BAHUE AIEKTPOMArHUTHBIX BOJIH JIJI COTOBOM
CBSI3H.

OnexkTpoMarHuTHas npupoja ceera. CkopocTh cBeTa. BogHOBBIE CBOMCTBA CBETA.
JdeMoHcTpanum.

1. CaoiicTBa 371€KTPOMarHUTHBIX BOJIH.
2. BoiiHOBEBIE CBOMCTBA CBETA.

JlabGopaTopHbie padoThI M ONBITHI.
1. V3yueHue CBOKCTB MIEKTPOMATHUTHBIX BOJIH C TIOMOIIBI0 MOOHMIILHOTO TelieOHa.
Pa3nea 11. CBeToBLIE ABJICHYS.

JlyueBast mogens cBera. Mictounuku ceera. [IpsaMonnHeiHOE pacipOoCTpaHEHUE CBETA.
3armeHnus Connua u JIynel. Otpaxkenue cera. [lnockoe 3epkano. 3akoH OTpakeHHUs CBETa.

IIpenomnenue cBera. 3aKoH MpeaoMiIeHUs cBeTa. [loHOe BHYyTpEHHEE OTpaKEHHE CBETA.
Vcnonb30BaHue MOJIHOTO BHYTPEHHETO OTPayKEHUsI B ONTUYECKUX CBETOBOJAX.

JIunza. Xop myueit B muH3e. OnTuyeckas cucreMa ¢Goroarniapara, MUKpOCKOIa U TeJIECKoIa.
I'ma3 xak onrryeckas cucrema. biM3opykocTs U JaIbHO30PKOCTb.

Pasnoxxenue 6enoro csera B criekTp. OnbiTel HptoToHa. CliokeHHEe CIEKTPabHBIX [[BETOB.
Hucnepcus csera.

JdeMoHcTpanum.

[IpssMonHENHOE pacpOCTPAaHEHHUE CBETA.

OtpaxeHue cBera.

[Tonydyenne n300paxxeHuii B MJIOCKOM, BOTHYTOM U BBIITYKJIOM 3€pKajiax.
IIpenomiienue cBera.

OnTruyeckuii CBETOBO/I.

Xon tyueil B coOuparole Junse.

XOoJ Ty4deil B pacCEMBAlOIIEH JIMH3E.

[Tomyuyenne n300pa>keHUI ¢ TOMOLIBIO JTUH3.

[Tpunumn neficTBus goroanmnapata, MUKPOCKONA U TEIECKOIIA.
10.Mopens raasa.

11.Pa3noxxeHue 6e10ro CBeTa B CIIEKTP.

12.TTonyuyenue 6e10r0 CBETa MPHU CIIOKEHUH CBETA Pa3HBIX 1IBETOB.

©CoNoa~wWNE

JlaGopaTopHbie padoThI M ONBITHI.

1. MccnenoBanue 3aBUCHMOCTH yIJla OTPasKE€HUsI CBETOBOTO JIy4a OT YIJia MajeHHUs.

2. M3ydeHue xapakTepUCTUK N300paKeHUS MTPpeIMeTa B INIOCKOM 3epKaje.

3. HccnenoBanue 3aBUCHMOCTH yTIila MPEIOMIICHUS CBETOBOTO JIyda OT yIJIa MaJeHUs
Ha TPaHMIIE «BO3TYX—CTEKIION.



4. TlonyueHnne n300pakKCHHUI C ITOMOIIIBI0 COOMPAOIICH JTNH3HI.

5. Omnpenenenue GOKYCHOTO PACCTOSIHHSI M ONTHYECKON CHIIBI COOMPAIONIEH JTUH3HI.

6. OmBITHI 11O Pa3JIOKEHUIO OEJIOTro CBETa B CIICKTP.

7. OTBITHI 110 BOCIIPUATHIO I[BETA MPEAMETOB IIPHU UX HAOTIOJACHUN YepPe3 IBETOBBIC
(UITBTPBHI.

Pasznea 12. KBaHTOBbIC SIBJICHUA.

OmnbiThl Pesepdopna u mnanerapuast Mozens atroma. Monens atoma bopa. Mcnyckanue u
IIOTJIOIEHUE cBeTa aTOMOM. KBaHTEI. JInHEeWuaThie CIIEKTPBI.

PanuoakTtuBHOCT. Anlb(a-, 6eTa- u ramma-uznydenus. CTpoeHre aTOMHOTO s/pa.
Hyxknonnas Mmogens aroMHoro siapa. M3oronsl. PaguoaktuBHbie npespaineHus. [lepuon
noyypacnaja aTOMHBIX sIIEp.

SAnepHble peakuy. 3aKOHBI COXPAHESHHSI 3apPSA0BOT0 K MAaCCOBOT'O YUCE. DHEPTHUS CBSI3H
aTOMHBIX sifiep. CBs3b Macchl U dSHepruu. Peakuuu cuntesa u aenenus suep. Mctounuku
sHeprur CoJIHIIA U 3BE3/I.

SAnepHas sHepreTuka. JIeMcTBUSA paguOAKTUBHBIX U3JIyYECHUN HA KUBBIE OPIraHU3MBI.
JdeMoHcTpanum.

CrieKTphl U3JTy4€HUs U TOTJIOIIECHHUS.

CrieKTphl pa3auyHbIX I'a30B.

Crnektp Bonopoza.

Habmtonenue TpekoB B kamepe BuibcoHa.

Pabota cueTurka MOHU3UPYIOIUX U3TYyYEHUH.

Perucrpanus uzayyeHus: NpupoJHbIX MUHEPAJIOB U IPOAYKTOB.

ouhkwnE

JlaGopaTopHble paGoThI U ONBITHI.

1. HabmioneHre CIUIONIHBIX U JIMHEHYAThIX CIIEKTPOB M3ITyUeHHUS.

2. HccnenoBaHue TPEKOB: U3MEPEHHE SHEPTUH YACTUIIBI [T0 TOPMO3HOMY MyTH (10
doTorpadusim).

3. M3mepeHue paauoakTUBHOTO (hoHA.

IToBTOpHTE/ILHO-0000IIAKOIIMIT MOAYJIb.

[ToBTOpHUTENEHO-0000IIAOIINI MOy TPEIHA3HAYCH JJIsI CUCTEMATH3AIMH 1 0000IIeHUS
MPEIMETHOTO COJIEPXKAHMS U OIBITA AEATEIbHOCTH, IPHOOPETEHHOTO MPU U3YUYEHHH BCETO
Kypca U3UKH, a TaKKe IS TIOATOTOBKK K OCHOBHOMY TOCYJapCTBEHHOMY dK3aMeHY IO
¢buzuke A5 00ydaromuXcs, BHIOPABIINX 3TOT YYEOHBIH MpeIMeT.

HpI/I HN3YUYCHUU JAaHHOT'O MOAYJIA PCAIU3YIOTCA U CUCTCMATU3UPYIOTCA BUABI ACATCIIbHOCTH,
Ha OCHOBEC KOTOPEBIX o0ecreynBaeTCs JOCTHXKCHUC NTPCAMETHBIX U METANIPEAMETHBIX
IIaHUPYEMBIX PE3YJIbTATOB O6y‘{eHI/I}I, (I)OpMI/IpyeTCH €CTCCTBCHHO-Hay4YHasl TpaMOTHOCTbG.
OCBOCHHEC HAYYHBIX METOJO0B UCCIICAOBAHWA SIBIICHHI IpUpoabl U TEXHUKHU, OBJIAJICHUC
YMCHUSIMU 00BACHATH (bI/IBI/I‘-ICCKI/Ie SABJICHUS, IPUMCHSAA ITOJYUCHHBIC 3HAHUA, PCIIATh
3aaa4u, B TOM YHCJIC KAUECCTBCHHBIC U OKCIICPUMCHTAJILHBIC.



[IpuHIMIHATBEHO AESTEIBHOCTHBIN XapakTep JaHHOTO pa3felia peaau3yeTcs 3a cueT TOro,
YTO 00yUarolKecs BBIMOIHSIOT 3aaHus], B KOTOPBIX UM MpEJIaraeTcs:

Ha OCHOBE TIOJTYYEHHBIX 3HAHUI pacrio3HaBaTh M HAYYHO OOBSICHITH (PH3UUECKHE SIBIICHUS B
OKPY’KaIOIIIEeH MPUPOJIC U TTOBCEIHEBHOM KU3HH;

HCIIOJIb30BATh HAYYHBLIC MCTOABI UCCIICAOBAHUA (1)I/I3I/I‘I€CKI/IX SIBJIGHI/Ifl, B TOM 4YMCJIC OJId
IIPOBEPKH THIIOTE3 U MOJIYUYCHHUS TCOPETUYECCKUX BBIBOIOB,

OOBACHATH HAayY4YHbIC OCHOBBI Hauoboee BaXKHBIX ,Z[OCTI/I}KCHI/Iﬁ COBpPEMEHHBIX TGXHOHOFHﬁ,

HaIpuMEp, NPpaKTUUICCKOro UCIIOJIb30BaHUS PA3JIMYHBIX UCTOYHUKOB SHECPIrMU HA OCHOBC
3aKOHa MMPEBPAILICHUA U COXPAaHCHUS BCEX M3BECTHBIX BUAOB SHEPTHU.

IlnanupyemMble pe3yabTaTbl 0CBOEHUS
npeaMeTa

JIMYHOCTHBIE pe3yJibTAaThl

B pesynbrare n3ydenus GU3NKU Ha YPOBHE OCHOBHOTO 00IIIEro 00pa3oBaHUs Y
oOyuarorerocst 0yryT c()opMHUPOBAHBI CIICIYIOIINE INYHOCTHBIC PE3YJIbTAThI B YACTH

1) naTpHOTHYECKOT0 BOCIIUTAHUS

e IIPOSIBIICHUE MHTEPECA K HICTOPUU U COBPEMEHHOMY COCTOSIHUIO POCCHHUCKOU
¢u3nUecKoil HayKH;
e I[IEHHOCTHOE OTHOIIEHHE K JOCTUKEHUSIM POCCUICKUX YUEHBIX-(DU3UKOB,;

2) IPAXAAHCKOI0 1 IyXOBHO-HPABCTBCHHOI'0 BOCIUTAHMS .

e TOTOBHOCTH K aKTUBHOMY yYacCTHIO B 00CYKJIEHUH OOIIECTBEHHO 3HAYUMBIX U
ATUYECKHUX TPOOJIEM, CBI3aHHBIX C MPAKTUYSCKUM PUMEHEHUEM JTOCTHKCHUN
buzukwy;

e 0CO3HaHUE BAYKHOCTH MOPATBLHO-3TUICCKUX MPUHIIMIIOB B JEATSIEHOCTH YICHOTO;

3) 3cTeTHYeCKOro BOCIUTAHMS:

e BOCHPUATHEC ICTCTHYCCKUX KAUCCTB (bPISI/IquKOI\/’I HayKH. €€ TapMOHHYHOT' O
IIOCTPOCHUSI, CTPOIOCTH, TOYHOCTH, JJAKOHUYHOCTH,

4) HeHHOCTH HAYYHOI0 MO3HAHUSI:

e 0OCO3HAHUE IIEHHOCTH (PU3NYECKON HAyKH KaK MOIIHOTO MHCTPYMEHTAa MO3HAHUS
MUPa, OCHOBBI Pa3BUTHsI TEXHOJIOTUH, BA)KHENIIEW COCTABIISAIONIEN KYJIbTYPHI,

e Ppa3BUTHE Hay4HOH JII0003HATENILHOCTH, MHTEPECA K UCCIIEI0BATEIbCKON
JESATENIHOCTH;



5) ¢popMupoBaHus KYJIbTYPHI 310POBbS H YMOIIMOHAIBLHOIO 0J1ArOMOJIYYHSA

e 0CO3HAHUE IIEHHOCTH 0e30macHOro 0opasa *KHU3HU B COBPEMEHHOM
TEXHOJOTHYECKOM MUPE, BAKHOCTHU MPaBHII O€30MACHOTO IMOBEIACHHS HA
TpPaHCIIOPTE, HA I0POTax, C ANEKTPUUECKUM U TEIJIOBBIM 000pPYIOBAHUEM B
JIOMAIIHUX YCIOBUSX;

e c(pOpMUPOBAHHOCTH HaBbIKA peiekcuu, IPU3HAHUE CBOETO MpaBa Ha OLUIUOKY U
TaKOI'o )K€ [IpaBa y APyroro 4ejaoBeKa,

6) TPy10BOr0 BOCIIMTAHUS

e AKTHBHOC y4acTHE B PEIICHUH MPAKTHUCCKHX 3a1a4 (B paMKaX CEMbH,
00pa3oBaTe/IbHOM OPraHU3aIliuK, TOPOIA, Kpast) TEXHOJIOTHUYSCKON U COIMATbHOM
HAIPaBIEHHOCTH, TPEOYIOIMUX B TOM YHCIIE U (PU3NUECKUX 3HAHUMH;

e HHTEPEC K MPAKTHUECKOMY H3yUYCHHIO MPO(PECCHi, CBSI3aHHBIX C (PU3UKOM;

7) 3K0JIOrHY€eCKOro BOCIIUTAHMS:
e OpHUEHTAlMs Ha TPUMEHEeHUEe GU3MUYECKUX 3HAHUM JIsl pElIeHUs 3a/1a4 B 00JIacTU
OKPY’KaIOIIeH Cpe/ibl, MJIAHUPOBAHUS MTOCTYIKOB U OLICHKU UX BO3MOXKHBIX
MOCJIEJICTBUM JIJIs1 OKPYIKAIOILEH Cpebl;

e OCO3HaHHE II00ATHHOTO XapaKTepa IKOJOTHIECKUX MPOOIJIEM U MyTeH UX pelIeHus,

8) aJanTtanu K H3MEHAIOIUMCH YCJI0BUAM COIMAIbLHOM 1 l'[plzlpOIlHOﬁ cpeabl:

MOTPeOHOCTH BO B3aMMOJICHCTBUH TIPU BBHITOTHEHUH MUCCIICIOBAHUN U ITPOCKTOB

(bu3HYEeCKON HAMPABICHHOCTH, OTKPBITOCTh OMBITY M 3HAHUSAM JIPYTHX;

e TIOBBIIICHHE YPOBHS CBOEH KOMIIETEHTHOCTH Yepe3 MPAKTUUYECKYIO AeATEIbHOCTD;

e TOTPeOHOCTH B JOPMUPOBAHUU HOBBIX 3HAHMM, B TOM 4Hciie GOPMYJINPOBATh UJIEH,
MOHSITHSI, TUIIOTE3bI O (PU3UUYECKUX OOBEKTAX U SIBICHUSX,

e 0OcCO3HaHUE AePUIIUTOB COOCTBEHHBIX 3HAHUI M KOMIIETEHTHOCTEH B 00JIaCTH
buzukwy;

e TUIAHUPOBAHHE CBOETO PAa3BUTHS B MPUOOPETCHUH HOBBIX (PU3MUECKUX 3HAHUMH;

e CTpEMJICHHE aHAIU3UPOBATH U BBISBISATH B3AUMOCBSI3H MIPUPOJIBI, 00IIECTBA U
HSKOHOMUKH, B TOM YHUCJIE€ C UCIIOIb30BAHUEM (PU3MUECKUX 3HAHUMH,

e OIICHKA CBOUX JICMCTBUH C YUETOM BIIMSHUS HAa OKPYIKAIOILYIO CPEY, BO3MOKHBIX

rI100aJbHBIX HOCICACTBUM.

MeTanpeaMeTHbIe Pe3yJbTAThI

B pesynbrare ocBoeHUs MporpamMMsl 1o PU3MKe HAa YPOBHE OCHOBHOTO OOIIETO 00pa30BaHUs
y oOy4arorierocst 0ynyT chopMrUpOBaHBI MeTaNpeIMeTHbIE Pe3yJabTaThl, BKIIOYAIONINE
M03HABATENIbHBIE YHUBEPCAbHBIE YUeOHbIE TEHCTBUS, KOMMYHHUKATUBHBIE YHUBEPCATbHBIC
y4ueOHbIE JeHCTBUS, pEryIsITUBHbIE YHUBEPCAIbHbIE YUEOHbIE IeHCTBUS.

ITo3naBaTenbHBIC YHHBeEpPCAJbHbIC YUeOHbIC 1eHCTBHUS

Ba3oBble JJornuyeckue aeiicTBUs .



e BBISBJISTH U XapaKTePH30BaTh CYIIECTBEHHbIC MPU3HAKU 00BEKTOB (SIBICHUI);

e YCTaHABJIMBATh CYIICCTBEHHBIN MPU3HAK KiIaccU(DUKAIINK, OCHOBAHUS JUIS
0000I1IICHUS U CPABHEHUS;

e BBISBIIATH 3aKOHOMEPHOCTH M ITPOTUBOPEUUS B pacCMaTpUBAeMbIX (paKkTax, JaHHBIX
Y HAaOJIFOJICHUSIX, OTHOCSIIUXCS K (DU3HMUYECKUM SIBIICHHSIM;

e BBISBIIATH IPUYUHHO-CIICJICTBEHHBIC CBSI3U NIPU M3YYCHUH (DU3UYECKUX SIBJICHHUM U
NPOIIECCOB, J€NIaTh BBIBOJIBI C HCITOJIb30BAHUEM JCTyKTHBHBIX U HHIYKTUBHBIX
YMO3aKIIOYCHH, BBIIBUTATh TUIIOTE3bI O B3AaUMOCBSI3AX (PU3NYCCKUX BEITUYHH;

e CaMOCTOSATEIILHO BHIOMPATH CIIOCO0 perieHus yaeOHOH (hPU3MIEeCKOM 3a1aun
(cpaBHEHHE HECKOJILKUX BAPHAHTOB PEIICHUS, BEIOOp HarboJIee MOIXOISIIETO ¢
YUYETOM CaMOCTOSITEIIHO BBIJICJICHHBIX KPUTEPHEB).

Ba3oBrble ucciaenoBarehLcKue NelCTBUA.

KCII0JIh30BaTh BOMPOCHI KaK MCCIIEA0BATEIbCKUN HHCTPYMEHT ITO3HAHMUS,

e TPOBOJUTH IO CAMOCTOSITEILHO COCTABJICHHOMY ILIAHY OMBIT, HECIIOKHBIH
(bu3HYEeCKU HIKCIIEPUMEHT, HEOOJIBIIIOE HCCIIeIOBAHNUE (PU3NYECKOTO SBJICHHUS,

e OLIGHUBATh HA MPUMEHUMOCTD U JOCTOBEPHOCTh MH(POPMAIIHIO, TOTYYCHHYIO B X0O/I€
MCCJICI0BAHMS WIIM SKCIIEPUMEHTA,

e CaMOCTOATEIHHO (POPMYIHPOBATH OOOOIIEHHS U BBIBOJIBI 110 pe3yjIbTaTaM
IIPOBEJICHHOT'O HA0JIIO/IEHNUS, OTIbITA, UCCIIEIOBAHMUS,

e TMPOTHO3MPOBATH BO3MOXKHOE JalibHElIIee pa3BUTHE (PUZNUECKUX MTPOLIECCOB, a

TaK>K€ BBIJIBUTATh MPEATIONOKEHHS 00 UX Pa3BUTUU B HOBBIX YCIOBHSX U

KOHTEKCTaXx.

Pa6ora ¢ undgopmanmei:

e TIPUMEHSATH PA3INYHBIE METO/IbI, UHCTPYMEHTHI U 3aIIPOCHI IIPH IMOMCKE U 0TOOpE
UH(OPMALIMU WU TaHHBIX C YUETOM IpeUI0KeHHON yueOHoM (u3nyeckoit 3aaaun;

e AHANM3MPOBATh, CUCTEMATU3UPOBATh U UHTEPIIPETUPOBATH NH(OPMALIHIO
pas3INYHBIX BUIOB U (GOPM MPEICTABICHHUS;

e CAMOCTOATEIBHO BHIOMPATh ONTUMAIbHYIO (POPMY Ipe/cTaBIeHUs HHDOPMALIUU U
WUTIOCTPUPOBATh pPELIacMble 33a4l HECIIOKHBIMU CXEMaMH, IMarpaMMaMH, HHOU
rpaduKoi U UX KOMOMHAITUSMH.

KOMMyHI/IKaTI/IBHLIe YHUBEPCAJbHBLIC y‘leﬁl—[l)le JeHCTBHA.

B X0J1€ 00CYXKIeHUsI y4eOHOTr0 MaTepuaia, pe3yabTaToB J1abopaTOpHBIX paboT 1
IPOEKTOB 33J]aBaTh BOMPOCHI MO CYLIECTBY 00CYK/1a€MOM TEMbI U BBICKA3bIBATh
WJied, HalleJIeHHBIE Ha PEIIeHHe 3a7auil U MOIIep)KaHue 01aroxenaTeIbHOCTH
OOILEHNS;

e COIIOCTABIISITH CBOM CYXKIEHHSI C CYKICHUSIMH IPYTUX YIaCTHUKOB JIHAJIOTra,

O00OHapy’KUBaTh pa3IMyle U CXOJICTBO MO3UIINK;
e BBIPAXATh CBOIO TOUKY 3PEHUS B YCTHBIX U IIMCHMEHHBIX TEKCTAX;
e MyOJIMYHO MPEJCTABIATH PE3YIbTATHI BHITOIHEHHOTO (PU3NYECKOTO OIBITA
(3KCTIEpHMEHTa, UCCIICIOBAHUS, TPOCKTA);
e TIOHHMMATh M HCIIOJIH30BATh MPEUMYIIECTBA KOMaHTHOW U WHANBUAYAIBHON paOOThI
IIPU peIIeHNN KOHKPETHON (U3NUYeCcKoil mpoOiIemsbl;



e TIPUHUMATH IICJIM COBMECTHOM JICITEILHOCTH, OPTaHN30BBIBATh JICUCTBHUS T10 €¢
JTOCTHIKEHUIO: PACTIPEACTIATE PO, 00CYKIATh MPOIECCHl M PE3YJIbTATHI
COBMECTHOM paboThl, 0000IIaTh MHEHUS HECKOJILKUX JIFOJICH;

e BBINOJHATH CBOIO YacTh PabOTHI, JOCTHUTast KAYECTBEHHOTO PE3yJIbTaTa IO CBOEMY
HAIPABJICHUIO U KOOPAMHHUPYS CBOU JACHCTBHS C APYTHMH WICHAMH KOMaHIbI,

e OIIGHMBATH KAYECTBO CBOETO BKJIA/Ia B OOLIUI MPOMYKT MO KPUTEPHSIM,
CaMOCTOSITEIILHO CPOPMYJIUPOBAHHBIM YYaCTHUKAMH B3aUMOICHCTBUSI.

PeryasiTuBHble yHMBEpPCcAJIbHbIE YUeOHbIE 1eiiCTBHS
Camoopranu3anus:

e BBIABJIATH IPOOJIEMBI B )KU3HEHHBIX U YYEOHBIX CUTYAIMX, TPEOYIOMUX IS
pemieHus GU3NUECKUX 3HAHU,

e OPHCHTHPOBATHCS B PA3IMYHBIX IMOAX0AAX MPUHATUS pellieHu (MHANBUIYaTBHOE,
NPUHSITHE PEHICHUS B IPYIIE, IPUHITHE PELICHUH IPYIIION);

e CAMOCTOATEIBHO COCTABIIATH AITOPUTM PEIIEHHUS PU3NUECKON 3a/1auul UJIU IJIaHa
HCCJICIOBAHMSI C YUETOM MMEIOIIUXCSI PECYpCOB U COOCTBEHHBIX BO3ZMOXKHOCTEHA,
apryMeHTHpOBAaTh MpEeAJIaraeéMble BApUaHThl PEILICHUH;

e JlenaTh BHIOOP U OpaTh OTBETCTBEHHOCTH 3a PEILICHHE.

CaMOKOHTPOJIb, SMOIMOHAJIbHBIN HHTE/JIEKT:

e J1aBaTh aJICKBAaTHYIO OLIEHKY CUTYallMy U MpeAJIarath IlaH €e U3MEHEHUS,

e OOBSICHATH MPUYHUHBI JOCTHKEHHS (HEIOCTHIKEHUSI) PE3yIbTATOB ACATSIBHOCTH,
J1aBaTh OLIEHKY IPUOOPETEHHOMY OIIBITY;

e BHOCHUTb KOPPEKTHBBI B ICATEIBHOCTH (B TOM YHCIIC B XOJI BBIMTOTHECHHS
(HU3MYECKOTO UCCIIETOBAHUS HJIH IPOCKTA) HA OCHOBE HOBBIX O0OCTOSTEIBCTB,
U3MEHUBIIUXCS CUTYalMi, YCTAHOBJIEHHBIX OIIMOOK, BO3HUKIINX TPYAHOCTEH;

e OLIEHUBATh COOTBETCTBHUE PE3yJbTaTa LENH U YCIOBUSIM,

e CTaBUTH ceOsl HA MECTO JPYToro YejloBeKa B XOZe CIopa UM TUCKYCCUU Ha
Hay4yHYIO0 TEMY, IOHUMaTh MOTUBbI, HAMEPEHUSI U JIOTUKY JAPYTroro;

e TIIPHU3HABATh CBOE IIPABO HA OLIMOKY MPH peleHuH (pU3NUECKUX 3aay U B
YTBEPKACHUSIX HA HAyYHbIE TEMbI M TaKOE K€ MPaBo JIPyroro.

HpeI[MeTHI)Ie PE3YyabTaTbl

7-i RJaacce

K xoHIly 00yueHus B 7-M KJ1acce MpeMETHbIE pe3yIbTaThl Ha 0a30BOM YPOBHE JOJIKHBI
OTpaXkaTb C(HOPMUPOBAHHOCTD y 0OYHUAIOLINXCS YMEHUH:

e HCIIONB30BATh MOHATHUS: PU3NUECKUE U XMMUYECKHE SBJICHHUS, HAOIIOIEHHE,
AKCIEPUMEHT, MOJIEITb, TUTIOTE3a, AMHHIIBI (PU3MYECKUX BEIIMYHH, aTOM,
MOJIEKYJIa, arperaTHbIe COCTOSIHUS BelecTBa (TBEPI0e, JKUAKOE, Ta3000pa3Hoe),
MEXaHUYECKOe JBIKEeHUE (pPaBHOMEPHOE, HEpaBHOMEPHOE, PSIMOJIMHEITHOE),
TPaeKTOpHsl, paBHOJACHCTBYOIIAs cuia, Aedopmanus (yrnpyras, miacTadeckas),
HEBECOMOCTh, COOOUIAIOIINECS COCYbI;



e pa3nuyaTth sBieHUs (AU dy3usi, TEIIOBOE IBIKCHUE YaCTUI] BEIECTBRA,
paBHOMEPHOE JBUKEHNE, HEPABHOMEPHOE ABM)KEHUE, MHEPLIUS, B3aUMOAECHCTBHE
TeJ1, PABHOBECHE TBEPIBIX TEJI € 3aKPEIUICHHON OCBIO BpalICHMs, Ileperadya
JIaBJICHUS TBEPBIMU TEJIAMH, KHUJIKOCTSAMHU U ra3aMH, aTMOC(HEpHOE AaBlICHHE,
IUIaBaHKE TEJ, IPEBPAILCHNS MEXaHUYECKON SHEPrHHU) MO OIHCAHUIO UX
XapaKTEepHBIX CBOWCTB U HA OCHOBE OIBITOB, IEMOHCTPUPYIOIUX JAHHOE
buznyeckoe sBICHUE;

e pacro3HaBaTh MPOSBICHUE U3YUYCHHBIX (PU3NUECKUX SIBICHUI B OKPYKAIOIIEM
MHpE, B TOM 4Hcie (pu3nuecKue sABJICHUs B IPUPOE: IPUMEPBI IBUKEHUS C
Pa3IMYHBIMU CKOPOCTSIMU B JKMBOW M HEKUBOU IIPUPOJE, NEUCTBUE CUIIBI TPEHUS B
IPUPOJIE U TEXHUKE, BIMSHUE aTMOC(PEPHOTO AABJICHHSI HA )KUBOM OpraHu3M,
IUIaBaHUE PBIO, PHIYAry B TEJIE YEIOBEKa, IIPU 3TOM MEPEBOIUTH MPAKTHUECKYIO
3a/1a4y B y4eOHYIO, BBIICIATh CyLIECTBEHHbIC CBOMCTBA (IPU3HAKK) (QUHUECKUX
SIBIICHUM

e ONKCHIBaTh U3yYEHHBIC CBOMCTBA TEJI U (PU3NUECKHUE SIBIICHUS, UCTIOIb3Y S
pusnueckue BenMuuHbI (Macca, 00beM, INIOTHOCTh BEIIECTBA, BPEMsi, ITyTh,
CKOPOCTB, CPEHSISI CKOPOCTD, CHJIA YIIPYTOCTH, CUJIA TSKECTH, BEC TEJIa, CHIIA
TpeHwsl, aBjieHue (TBepIoro Teja, )KUAKOCTH, ra3a), BRITAIKHBAIOIIAs CHJIA,
MeXaHH4YecKasi paboTa, MOIHOCTb, MJIEYO CHJIbI, MOMEHT CUJIbI, KO3 (UIIMEHT
HIOJIC3HOTO JCHCTBUS MEXaHU3MOB, KHHETHUYESCKAs U MMOTCHIIMAIbHAs SHEPTHSL), IIPH
ONKCAaHUU MIPABUIBHO TPAKTOBATh (PU3NUECKUN CMBICI UCIIOJIb3YEMBbIX BEJTUUUH, UX
0003HauCHHSI ¥ €AMHUIIBI PU3NUECKUX BEITHMYUH, HAXOIUTH (POPMYJIBI,
CBSI3bIBAIOILME JAHHYIO (PU3UYECKYIO BEIUYMHY C JPYTUMU BEJIMYUHAMHU, CTPOUTH
rpaduKy N3yYEHHBIX 3aBUCUMOCTEH (PU3NYECKUX BEITUYMH,

e XapakTepHU30BaTh CBOMCTBA TeJl, PU3UUECKUE SIBICHUS U MIPOLECCHI, UCIONb3YS
npaBuiIa CIOKEHUs CHJ (BI0JIb OJHOM MpsiMOii), 3akoH ['yka, 3akoH [lackas,
3aKOH ApXHMe/ia, IPaBHIO PaBHOBeCHs pbruara (0J0Ka), «30JI10TOE TPABUIION
MEXaHUKH, 3aKOH COXPAaHEHHs] MEXaHUYECKOW SHEPTUH, TIPH 3TOM /1aBaTh
CJIOBECHYI0 (POPMYJIMPOBKY 3aKOHA U 3alIUCHIBATh €r0 MaTeMaTHUECKOe
BBIpaXEHHUE;

e 00BACHATH (pU3MUECKUE SABJICHMS, IPOLIECCHl U CBOMCTBA TEJ, B TOM YHUCIIE U B
KOHTEKCTE CUTyallil MPaKTUKO-OPUEHTUPOBAHHOTO XapaKTepa: BhIABIIATh
NPUYMHHO-CJIEICTBEHHBIE CBA3H, CTPOUTH O0bsICHEHHE U3 1-2 JTOrMYecKuX Iaros C
oropoii Ha 1-2 N3y4eHHBIX CBOWCTBA (PM3MUECKUX SBICHUN, PU3NIECKUX 3aKOHA
WM 3aKOHOMEPHOCTH,

e pemaTh pacueTHbIE 3a/1a4i B 1-2 AelicTBUS, HCIIOB3YsI 3aKOHBI U (POPMYIIHI,
CBsI3bIBarOIME (PU3NUECKUE BEIMYUHBI: HA OCHOBE aHAJIN3a YCIOBUS 3a/1a4H
3aMMChIBaTh KPaTKOE yCIOBUE, MOACTABIATh (PU3NYECKUE BEIUYUHBI B (POPMYIIBI U
IPOBOJUTH PacyeThbl, HAXOAUTh CIPABOYHBIE JTaHHBIE, HEOOXOAUMBIE JJIsl PELICHUs
3a/1a4, OIIEHUBATh PEAUTUCTUYHOCTH TTOJTYYCHHOU (PU3NUECKON BETUUNHBI,

e pacrno3HaBaTh MPOOJIEMBbI, KOTOPBIE MOXHO PEIIUTh MPU MOMOIIH (PU3HUECKHX
METO/IOB, B OITUCAHUH MCCIIEI0BAHUS BBIIEIATH MPOBEPSIEMOE MPEIIOT0KEHNE
(rumore3y), pa3IuyaTh U HHTEPIPETUPOBATH MOTYUYSHHBINH PE3yIbTaT, HAXOIUTh
OIIMOKY B XOJI€ OMBITA, A€TaTh BHIBOABI IO €r0 pe3yJbTaTaMm;

e TIPOBOJUTH OMBITHI [0 HAOTIOACHUIO (PU3NYECKUX SBICHUH WM (PU3NIECKUX
CBOMCTB Tel: GOopMyIHUPOBATH MTPOBEPSEMBIE ITPEIOI0KEHUS, COOUPATh
YCTAHOBKY M3 MPEJIOKEHHOT0 000PY/I0BaHUS, 3alIMChIBATH XO/1 OTIbITA U
bopMyTUpOBaTh BHIBOJIHI,

e BBINOJHATH NPSIMbIE U3MEPEHUS PACCTOSIHUSI, BpEMEHH, Macchl Teja, 00beMa, CHIIbI
U TeMIIepaTyphl ¢ UCIOIb30BAaHUEM aHAJIOTOBBIX U LIU(PPOBBIX MPUOOPOB,



3aITUCBIBATh MIOKa3aHUs MPHUOOPOB C yUETOM 3a/IaHHOW a0COIOTHOW MOTPEITHOCTH
U3MEPECHU,

MIPOBOJIUTH UCCIICJIOBAHUE 3aBUCUMOCTH OJTHOW (PM3NYECKOI BEITMYMHBI OT JAPYTOH C
UCIIOJIb30BAHUEM IPSMBIX U3MEPEHUH (3aBUCHMOCTH ITyTH PAaBHOMEPHO
JIBYDKYILETOCS T€Ja OT BPEMEHH JIBWKCHHUS TEJIa, CUIIBI TPEHHS CKOJIBKCHUS OT
Beca TeJla, KauecTBa 00pabOTKH MOBEPXHOCTEH TEll M HE3aBUCUMOCTH CHJIBI TPEHUS
OT TUIOIAH COTIPUKOCHOBEHUS TEJl, CUIIBI YIIPYTOCTH OT Y/UIMHEHHS TPY KUHBI,
BLITaJ'IKI/IBaIOH_[ef/'I CHUJIBI OT 00bEMA HOFp}’)KeHHOI‘/JI YqacTHU T€Jia U OT IIJIOTHOCTHU
KHUJIKOCTH, €€ HE3aBUCUMOCTH OT IUIOTHOCTH TeJIa, OT IIIyOHHBI, HAa KOTOPYIO
MOTPY>KEHO TEJIO, YCIOBUH TUIABaHUS TEJ, YCJIOBUN PaBHOBECHS pbluara U OJOKOB),
Yy4acTBOBAaTh B INIAHUPOBAHUU YYEOHOT'O UCCIICIOBAHUS, COOMPATh YCTAHOBKY U
BBITOJIHATH H3MEPEHHSI, CIIEAYS MPEATIOKEHHOMY TUIaHy, (PUMKCUPOBATH PE3yJIbTATHI
MOJTYYCHHOM 3aBHCUMOCTH (PM3UYECKUX BEJIMYMH B BUJIE MPEIIOKCHHBIX TaOJUI 1
Fpa(bI/IKOB, ACJIaTh BBIBOABI 110 PE3yJIbTaTaM HCCJICIOBAHUA,

MPOBOIUTH KOCBCHHBIC M3MEPEHUS (PU3NUECKUX BETUUUH (INIOTHOCTH BEIECTBA
KHMJIKOCTH U TBEPJIIOTO TeJa, CUJIa TPSHUS CKOJIBKCHUS, TABIICHUE BO3/IyXa,
BBITJIKMBAIOINAS CHJIA, ICHCTBYIOIAs Ha MOTPYKEHHOE B )KUIKOCTh TEJIO,
K03()(QUIMEHT MOJIE3HOr0 ACHCTBUS MPOCTHIX MEXAHU3MOB), CIICYS
NPE/I0KEHHONW MHCTPYKIIUH: TIPH BBITIOJTHEHUN U3MEPEHUN COOMpaTh
SKCHICPUMCHTAJIbHYIO YCTAHOBKY U BBIYUCIIATH 3HAUCHUC HCKOMOH BCJIIMYNHBI,
coOJIr0IaTh MpaBHJIa TEXHUKH OE30MACHOCTH MPH PaboTe ¢ J1a00paTOPHBIM
000pyI0BaHUEM;
yKa3bIBaTh TPUHIIMIIBI ICHCTBUS IPUOOPOB U TEXHUYCCKUX YCTPOMCTB: BECHI,
TEPMOMETP, AMHAMOMETP, COOOIAIOIIUECS COCYAbI, 0APOMETp, phlYar, MO BUKHBINA
Y HETIOJIBWKHBIH OJIOK, HAKIIOHHAS TUIOCKOCTh;

XapaKTCPU30BaTh MPUHIHUIIBL HeﬁCTBHﬂ HN3YYCHHBIX HpI/I60pOB U TCXHHUYCCKUX
YCTPOMCTB € OMOPOii Ha X OnKcaHus (B TOM YKCIIE: MOIIINITHUKH, YCTPOHCTBO
BOJIONIPOBO/IA, TUIPABIMUYECKUI TIPECcC, MAHOMETP, BRICOTOMED, TMOPIIHEBON HACOC,
apeoMeTp), UCIOJIb3Ys 3HAHUS O CBOMCTBAX (DM3MUCCKUX SIBJICHUN U HEOOXOAUMBIE
(1)I/I3I/I‘~I€CKI/I€ 3aKOHBI U SaKOHOMCpHOCTI/I;

MPUBOIUTH TIPUMEPHI (HAXOUTh HH(OPMAIIHIO O IPUMEPAX) MPAKTUIECKOTO
HUCITIOJIB30BAaHUA (1)I/I3I/I'-I€CKI/IX 3HaHWUH B HOBCCI[HeBHOI\/JI KU3HU OJId obecrieueHus
0€301MacHOCTH MpH O0PAILICHUU ¢ TPHOOPAMH U TEXHUUECKUMH YCTPOUCTBAMH,
COXpaHEHHUsI 3[0POBbS M COOJIIOICHHSI HOPM IKOJIOTUYECKOTO TIOBE/ICHHS B
OKpYXKarollleu cpee;

OCYHICCTBJIATH 0T60p NUCTOYHHUKOB I/IH(l)OpMaHI/II/I B UHTCPHETEC B COOTBCTCTBHUHU C
3aJJaHHBIM ITOMCKOBBIM 3allPOCOM, Ha OCHOBE MMEIOIIMXCS 3HAHUW U ITyTeM
CpaBHCHHA pa3JINYHbIX HCTOUYHHUKOB BBIICTIATH I/IH(l)OpMaIII/IIO, KOTOpa sABJIACTCA
NPOTHBOPEYMBON HIIM MOXKET OBITh HEJIOCTOBEPHOIA;

WCIOJIb30BaTh MPU BBINOJHEHUH YUEOHBIX 3aJaHUI HAyYHO-TIOMYJISIPHYIO
JauTeparypy GU3MUECKOro COJepKaHus, CIIPABOYHBIC MATEPUAIIbI, PECYPChI CETH
WuTepHer, BiageTh NpueMaMi KOHCIIEKTUPOBAHUS TEKCTa, IPeoOpa3oBaHus
UH(OPMAIIUU U3 OJHOI 3HAKOBOI CUCTEMBI B JIPYTYIO;

CcO31aBaThb COOCTBEHHEIE KpaTKUE€ MMCbMEHHBIC U YCTHBIC COO6I].[CHI/I$[ Ha OCHOBC 2—
3 MUCTOYHHUKOB UH(POPMAILIUU PU3UUECKOTO COJICPIKAHHS, B TOM YUCIIC TTYOJINIHO
JieTIaTh KpaTKUe COOOIICHUS O pe3ysibTaTax MPOCKTOB WA YICOHBIX
UCCIICIOBAHMI, TIPY 3TOM I'PaMOTHO MCIOJIh30BaTh U3yUCHHBIN MOHITHHHBIN
amnmapart Kypca (pU3uKu, COMPOBOXK/IATh BRICTYTUICHHE MPE3CHTAIUEH,

MIPU BBIMOJIHEHUH YUEOHBIX MPOCKTOB M MCCIICIOBAHUI pactpeiessiTh 003aHHOCTH
B I'pyHIi€ B COOTBETCTBUH C ITOCTABJICHHBIMH 3aJladyaMU, CIICANTD 3a BBIIIOJJHCHHUEM



IUIaHa EWCTBUI, aJeKBAaTHO OLIEHUBATh COOCTBEHHBIN BKJIA B IEATEIILHOCTE
I‘pyrIHBI, BLICTpaI/IBaTb KOMMYHI/IKaTI/IBHoe BSaI/IMOIIef/’ICTBI/Ie, y‘II/ITbIBaSI MHCHUC
OKPY KAOIIIHX.

8-i1 ki1ace

K koniy o0yuyenus B 8-M KJjiacce peMETHBIC pe3ysIbTaThl Ha 6a30BOM YPOBHE JIOJIKHBI
OTpaxkaTh c(HOPMUPOBAHHOCTH Y OOYHAIOIINXCSI YMEHUI:

e HCIOJB30BaTh MOHATHUSA. Macca U pa3MepPbl MOJIEKYJI, TEIUIOBOE JBUKCHUE aTOMOB U
MOJIEKYJI, arperaTHbIe COCTOSHUS BEIIECTBA, KPUCTAIMUECKUE U aMOPQHBIE Tea,
HaCBILICHHBIN U HEHACHIIICHHBIH 11ap, BJIAXXHOCTb BO3yXa, TEMIIEPATYDa,
BHYTPEHHSS SHEPTHsl, TEIJIOBOM JIBUIATEllb, SIIEMEHTAPHBIN JIEKTPUIECKUN 3apsil,
JJIEKTPUYECKOE T10J1€, IPOBOJAHUKH U JUDJIEKTPUKHU, TIOCTOSIHHBIN JIEKTPUYECKUM
TOK, MarHUTHOE I0JI€;

e pa3nuyaTh SABJICHUS (TEIUIOBOE PACUIMPEHHE U CXKATUE, TeIUIonepeaya, TerioBoe
paBHOBECHE, CMAYMBAHUE, KAIIMJULIPHBIC SIBJICHUS], UCIIApEHUE, KOHEH ALy,
IUIaBJICHUE, KpUCTA/UTU3anus (OTBepIeBaHie), KUICHHE, TeIUIonepeiada
(TerIonpPOBOAHOCTh, KOHBEKIIUS, U3JTYUYCHHE), JJICKTPU3AIHs TeJl, B3aUMO/ICHCTBHE
3apsA70B, JEUCTBUS DJIEKTPUUECKOTO TOKA, KOPOTKOE 3aMbIKaHUE, B3aUMOICHCTBUE
MarHuTOB, IEUCTBUE MAarHUTHOTO I10JI HA IIPOBOJHUK C TOKOM, 3JIEKTPOMAarHUTHas
WHJYKIHS) [0 ONHCAHUIO UX XapaKTEPHBIX CBOICTB U Ha OCHOBE OIIBITOB,
JEMOHCTPUPYIOUINX JaHHOE (PU3NYECKOE SIBJICHUE,

e pacro3HaBaTh MPOSBICHHUE U3YUCHHBIX (PU3NUYECKUX SIBICHUI B OKPYKaOLIEM
MUpE, B TOM 4yHclie (U3HUECKUE SBJICHUS B IPUPOJIE. OBEPXHOCTHOE HATSHKEHUE U
KallWJUIAPHBIE SIBJICHUS B IIPUPOJIE, KPUCTAIUIBI B IpUpPOJE, n3irydyeHue ConHua,
3aMep3aHue BOJIOEMOB, MOPCKHE OpH3bl, 00pa30BaHKUE POCHI, TYMaHa, UHEs, CHETa,
AIIEKTPUUYECKHE SBJICHUS B aTMOC(epe, IMEKTPHUUECTBO )KUBBIX OPTaHU3MOB,
MarHuTHOE 1oJje 3eMi, Apei¢ NoI0CcoB, poJib MATHUTHOT'O MO JJIS )KM3HU Ha
3emJie, MOJSIPHOE CUSIHUE, IIPU 3TOM NIEPEBOUTH IIPAKTUUYECKYIO 3aa4y B
yueOHYI0, BBIJICIATh CYIIECTBEHHbBIC CBOMCTBA (MPU3HAKK) (DU3NYECKUX SBICHH;

e ONNCHIBaTh U3y4YEHHBIE CBOMCTBA TN U (PU3UUECKUE SIBICHUS, UCTIOIb3Y I
(bu3ryeckre BeTMYUHBI (TeMIepaTypa, BHYTPEHHsISI SHEPTHUsl, KOJIMYECTBO TEIUIOTHI,
yZAeJIbHAas TEIUIOEMKOCTD BEILECTBA, YAC/IbHAsA TEIUIOTA IIJIaBJICHUS, yACIbHas
TEIUI0Ta MapooOpa3oBaHus, yieabHas TEIJIOTa CTOPAHUSI TOIUINBA, KOAPUIIUEHT
MIOJIE3HOTO ACUCTBUSA TEIJIOBOW MAILIMHBI, OTHOCUTENIbHAS BIAXKHOCTh BO3/YXa,
IIEKTPUYECKUH 3apsl, CHJIA TOKA, JIEKTPUYECKOE HAIPSLKEHUE, COTPOTUBIICHUE
IPOBOJIHUKA, y/I€bHOE COMPOTUBIICHNE BEIIECTBA, pab0Ta U MOIIHOCTh
AIIEKTPUYECKOTO TOKA), IIPH ONMMCAHUY MTPABUIIBHO TPAKTOBATh (PU3UUECKUIA CMBICIT
UCTIOJIb3YEMBIX BEJTMUMH, 0003HAUEHUS U €MHUIBI (PU3NIECKUX BETUYMH,
HaXOAUTh (POPMYJIbI, CBSA3BIBAIOLINE TaHHYIO (U3NYECKYIO BEIMYUHY C APYTUMU
BEJIMYMHAMH, CTPOUTH IPaUKH U3yUEHHBIX 3aBUCUMOCTEH (PU3HMUECKUX BEIUYHH;

e XapaKTepHU30BaTh CBOMCTBA TeJl, PU3NUYECKUE SIBICHUS U IPOLECCHI, HCTIONb3YSI
OCHOBHBIE ITOJI0KEHUSI MOJIEKYJISIPHO-KMHETUYECKOW TEOPUU CTPOEHUs BEILECTBA,
NPUHIINAT CYNEPIIO3UIUY MoJieH (Ha KaueCTBEHHOM YPOBHE), 3aKOH COXpaHCHHS
3apsiaa, 3akoH OMa Juid ydacTka 1enu, 3akoH Jxoyns—JIeHna, 3akoH coXxpaHeHus
SHEPruH, MPHU 3TOM JaBaTh CJIOBECHYIO (POPMYIHPOBKY 3aKOHA U 3alMCHIBATh €T0
MaTE€MaTU4YeCKOe BBIPAKECHHUE,

e OOBICHATH PU3NYECKHE MPOLIECCH] U CBOMCTBA TEJl, B TOM YHCJIE U B KOHTEKCTE
CUTyaluil IPAKTUKO-OPUEHTUPOBAHHOI'O XapaKTEPA: BBIABIATH IPUYUHHO-



CJICICTBEHHBIC CBSI3H, CTPOUTH OOBSICHEHHE U3 1—2 TOTMYECKHUX MIaroB ¢ OMOpoi Ha
1-2 u3yuyeHHbIX CBOWCTBA (PU3MUECKUX SBICHUHN, PU3MUECKUX 3aKOHOB MU
3aKOHOMEPHOCTEH;

e pelaTh pacyeTHHIC 3a/1a41 B 2—3 ACUCTBUS, UCIOJB3YsI 3aKOHBI U (POPMYIIBI,
CBsI3bIBaIOIME (PU3UUECKUE BEIMUYHUHBI: HA OCHOBE aHAJIN3a YCIOBUS 3a/1a4U
3aMMChIBaTh KPATKOE YCIIOBHE, BBISBIATH HEAOCTATOK JAAHHBIX JUIS PELICHUS
3ajjauy, BEIOUPATh 3aKOHBI ¥ (POPMYJIbI, HEOOXOAUMBIE [Tl €€ PEeLICHus,
IPOBOJUTH PAcUYeThl U CPABHUBATH MOYyYEHHOE 3HaUCHHE (PU3MUECKON BEITUYHHBI
C U3BECTHBIMHU JAHHBIMU,;

e pacro3HaBaTh MPOOJIEMBI, KOTOPHIE MOXHO PEIIUTh MPU MOMOIIH (PU3HYECKIX
METO/I0B, MCII0JIb3YS OMCAHUE MCCIIEI0BAHNUS, BBIIEIATH IPOBEPSIEMOE
NPEOI0KEHNE, OLICHUBATh MPAaBUIIBHOCTh MOPSIIKAa IPOBEICHUS HCCIIEIOBAHNUS,
JIeN1aTh BBIBOJIBI;

e TIPOBOJUTH OIBITHI IO HAOTIOACHUIO (PU3NIECKUX SBICHUH WIH (HU3NIECKUX
CBOICTB Tel (KanuUIsIpHBIC SIBICHUS, 3aBUCHMOCTb JIaBJICHHS BO3/yXa OT €ro
o0beMa, TeMIepaTypbl, CKOPOCTH MPOIECCa OCTHIBAHUS U HATPEBAHUS IIPH
U3JIyYCHUH OT L[BETa M3JIydaronieil (OoroIaronel) moBepXHOCTH, CKOPOCTh
UCTIAPEHHS BOJBI OT TEMIIEPATyPhl )KUAKOCTH U TUIOIIA/IN €€ TOBEPXHOCTH,
3JIEKTPHU3ALMS TeJ U B3aUMOACHCTBUE FIEKTPUUECKUX 3apsAA0B, B3aUMOCHCTBUE
MOCTOSIHHBIX MarHUTOB, BU3YyaJIM3alllsl MarHUTHBIX TOJIEH MOCTOSIHHBIX MarHUTOB,
JIeMCTBUSL MAarHUTHOTO 10JIs1 Ha TPOBO/IHUK C TOKOM, CBOMCTBA 3JI€KTPOMAarHuTa,
CBOMCTBA 3JICKTPOABHUIATEIIS TIOCTOSIHHOTO TOKa): (hOPMYJIMPOBATh IPOBEPSIEMbIC
HPENOI0XKEHUs, COOUpaTh YCTAHOBKY U3 NMPEAJI0OAKEHHOT0 000py10BaHM,
OTIHCHIBATH XOJI OTIBITAa U (JOPMYIUPOBATH BHIBOJIBI;

e BBIIOJHATH IPSIMbIE H3MEPEHUS TEMIIEPATYPhl, OTHOCUTEIbHON BIaXXHOCTH
BO3/yXa, CHJIbI TOKA, HANIPSDKEHUS C UCTIOIh30BAHNEM aHAIOTOBBIX MIPHOOPOB U
JATYUKOB (PU3MUECKUX BEIUYHMH, CPABHUBATh PE3YJIbTAThl U3MEPEHUH C yUeTOM
3a/1aHHOM a0COJIIOTHOM MOTPENIHOCTH;

e TIPOBOJUTH MCCIEIOBAHNE 3aBUCMOCTH OJTHOM (pU3MYECKON BEIMYMHBI OT APYTo ¢
UCIIOJIb30BAHUEM TIPSMBIX U3MEPEHUH (3aBUCMOCTh COTIPOTHBIICHHS TIPOBOTHUKA
OT €ro JUIMHBI, TUIOIIAAN MOMIEPEYHOIr0 CEYEHUS U YJeIbHOTO COMPOTHBIICHUS
BEIIEeCTBA MPOBOJIHUKA, CHJIBI TOKA, WIYIIIETro Yepe3 MPOBOJIHUK, OT HAMIPSDKEHHS Ha
IPOBOJIHUKE, UCCIIEOBAHUE MTOCIIEI0BATEIBHOIO U NAapAUIEIbHOTO COeIMHEHUN
IPOBO/IHUKOB): TJIAHUPOBATh MCCIICAOBAHUE, COOMPATh YCTAHOBKY U BBITIOJHSATH
U3MEpEeHus, caelysl MpeI0KeHHOMY IJIaHy, (UKCUPOBATh Pe3yJIbTaThl
MIOJTYYSHHOM 3aBHCHMOCTH B BHJIE TAOJHUIl ¥ TPahUKOB, IENIATh BHIBOJIBI O
pe3yJbTaTaM MCCIIeJOBaHuUS,

e TPOBOJMTH KOCBEHHBIC M3MEPEHUS (pru3ndeckux BenuuuH (yaeabHas TEIIOEMKOCTh
BEIIIECTBA, CONPOTUBJICHUE MMPOBOAHMKA, PA0OTa U MOLITHOCTh 3JEKTPUUECKOTO
TOKA): MJIAHUPOBATh M3MEPEHHsI, COOMPAThH SKCIICPUMEHTAIBHYIO YCTaHOBKY,
cleys MPeAsIoKEHHON HHCTPYKIUH, U BBIYUCIIATh 3HAUCHUE BEITUYMHBI,

e coO0/IaTh MpaBHJia TEXHUKH 0€30IaCHOCTH IpU paboTe ¢ 1abopaTOPHBIM
000pyI0BaHUEM,

e XapaKTEpU30BaTh MPHHIIUIIBI JCHCTBUS H3YYSHHBIX TIPUOOPOB M TEXHUIECKUX
YCTPOMCTB C OMOPOY HA MX OnucaHus (B TOM YUCIIE. CUCTEMa OTOIICHHUS JIOMOB,
THUTPOMETP, MapoBasi TYypOMHA, aMIIEPMETP, BOJIETMETP, CUCTUHK dIICKTPUICCKOH
SHEPIHUH, JIEKTPOOCBETUTENIbHbIE TPUOOPHI, HArPEBATENbHBIE IIEKTPOIPUOOPHI
(mpuMepsl), SIEKTPUUECKHIE TPETOXPAHUTEINHN, TEKTPOMATHUT, HJIEKTPOIBUTATEb
HIOCTOSTHHOTO TOKa), UCTIOJNb3YsI 3HAHMSI O CBOMCTBAX (PU3UUECKUX SIBICHUN U
HeoOXxouMble (PH3HUECKHe 3aKOHOMEPHOCTH;



e pacno3HaBaTh MPOCTHIE TEXHUYECKUE YCTPONUCTBA U U3MEPUTEIbHBIE TPUOOPHI 110
cXeMaM M CXeMaTHYHBIM pUCYHKaM (KUIKOCTHBIA TEPMOMETP, TEPMOC,
MICUXPOMETP, TUTPOMETP, IBUraTe)Ib BHYTPEHHETO CrOPaHHUsl, AIEKTPOCKOTI,
PEOCTar), COCTABIIATh CXEMbI AIEKTPHUSCKUX IETICH C MOCIICA0BATCIBLHBIM U
napajuieIbHBIM COeIMHEHUEM 3JIEMEHTOB, pa3jinyasi yCJIOBHbIE 0003HAUYCHUS
AJIEMEHTOB JIEKTPUUYECKUX LIETICH;

e [PUBOIUTH MPUMEPHI (HAXOUTh HHHOPMALIUIO O IPUMEPaX) MPAKTUIECKOTO
UCTIOJIb30BaHUs (PU3MUECKUX 3HAHUI B MTOBCETHEBHOM KU3HU IJIs 00eCTIeUCHUS
0e30MacHOCTH MPHU OOpAIEHUH C TPUOOPAMU U TEXHUYECKUMHU YCTPOUCTBAMH,
COXPAHEHUS 3I0POBbS U COOJFOICHUS HOPM YKOJIOTUYECKOTO TTOBEJICHUS B
OKpYXalolleil cpee;

e OCYIIECTBJIATH MOUCK HH(pOpMaNUU (HU3HUECKOTO COJCPKAHUS B MHTEPHETE, Ha
OCHOBE UMEIONINXCS 3HAHUN U IIyTeM CPaBHEHUS JOTOJHUTEIbHBIX HCTOUHHUKOB
BBIICTISITH MHPOPMAITUIO, KOTOPASI SIBJISICTCS TPOTUBOPESUYNBOM HITH MOXKET OBITH
HEJIOCTOBEPHOM;

e HCIIOJIb30BATh MPH BBIMIOJHEHUN YUEOHBIX 3aJaHUI HAYyUYHO-TIOMYJISIPHYIO
aUTepaTypy (pU3NUEeCcKOro colepiKaHus, CIPaBOYHbIC MAaTepUAIIbl, PECYpPChI CETH
WNurtepHer, B1aieTh npueMaMyu KOHCIIEKTUPOBAHUS TEKCTa, MPeoOpa3OBaHUs
uH(pOpMaIIUK U3 OTHOM 3HAKOBOM CUCTEMBI B IPYTYIO;

e CO3/1aBaTh COOCTBEHHBIC MMCHMEHHBIC U KPATKUE YCTHBIC COOOIICHHUsI, 00001mas
MH(OPMAILIHIO U3 HECKOJIBKUX UCTOUHUKOB (DU3MUECKOTO COJEPKaHUs, B TOM YHCIIE
MyOJIMYHO MPEICTABIATh PE3YIbTAThl MPOSKTHOMN WIIM UCCIIE0BATEIHCKOM
JESTENIbHOCTH, MIPH 3TOM IPAMOTHO MCIOJIb30BaTh U3YUCHHBIN MOHATUIHBIN
anmapar Kypca (PU3MKH, COIPOBOXK/IATh BBICTYIUICHHUE TTPE3CHTAIMCH;

e TpU BBHINOJHEHUH YYEOHBIX MPOEKTOB U UCCIIEIOBAaHUI (PU3UUECKUX MTPOLIECCOB
pacrpeaenarTb 00s3aHHOCTH B TPYIIE B COOTBETCTBUU C MOCTABICHHBIMU
3a/1auaMu, CJIE€IUTh 32 BBIIIOJIHEHUEM ILJIaHa JEHCTBUNA U KOPPEKTUPOBATH €TO0,
aJICKBaTHO OIIEHWBATh COOCTBEHHBIN BKJIA]l B EATEILHOCTH TPYTIIbI, BHICTPAUBATH
KOMMYHUKATUBHOE B3alMOJICHCTBHE, MPOSBIISAA TOTOBHOCTh pa3peniaTh
KOH()JIMKTHI.

9-i1 kiIace

K koHIiy o0yueHus B 9-m ki1acce mpeMeTHbBIE pe3yIbTaThl Ha 0230BOM YPOBHE JOJKHBI
oTpaxkaTh CHOPMUPOBAHHOCTH Y 00YUAIONTUXCS YMEHHIA:

e HCIIOJIb30BAaTh MMOHATUA. CUCTEMA OTCUECTA, MaTc€puajibHasA TOYKaA, TPACKTOPHUH,
OTHOCHUTEIBHOCTh MEXaHHUUYECKOTO JBMKEHU, eopmalus (ympyrasl,
TUIACTUYECKAs), TPEHHUE, ICHTPOCTPEMHUTEIBHOE YCKOPEHHE, HEBECOMOCTh U
neperpys3Ku, HEHTP TSHKECTH, a0COIOTHO TBEPOE TEJ0, LIEHTP TSHKECTH TBEPIOTO
Tena, paBHOBECHE, MEXaHUYECKUE KOJIeOaHHs U BOJIHBI, 3BYK, HHPPA3BYK U
YJIBTPa3BYK, 2JIEKTPOMATHUTHBIE BOJIHBI, IIKaJa 3JIEKTPOMarHUTHBIX BOJIH, CBET,
OJIM30PYKOCTh U 1aJIbHO30PKOCTh, CEKTPBI UCITYCKaHMSI U MOTJIOLIEHHUS, aabda-,
Oera- 1 TaMMa-u3ITyueHHsl, U30TOIBI, siIepHAst PHEPTeTHKa,

e PA3JIMYaTh SABJICHUSA (paBHOMepHOG U HCPAaBHOMCPHOC pr[MO.]'IPIHGfIHO@ JABHMXXCHUC,
PaBHOYCKOPEHHOE MPSIMOJIMHEIHOE IBUKEHUE, CBOOOIHOE MaIeHue Ted,
PaBHOMEPHOE IBUKEHHE MO OKPYKHOCTH, B3AUMOJICHICTBHE TEJ, PEAKTUBHOE
JBIDKEHUE, KOJIeOaTeTbHOE IBIKEHHE (3aTyXalolIie U BEIHYKICHHBIE KOIeOaHus),
PE30HAHC, BOJIHOBOE JIBUKEHHE, OTPAXKEHUE 3ByKa, IPSIMOIIMHEHHOE
pacnpoCcTpaHEHHUE, OTPAXKEHUE U ITPETTIOMIIEHUE CBETA, ITOJIHOE BHYTPEHHEE



OTpa)KCHHE CBETA, PA3JI0KEHUE OEJIOT0 CBETa B CIIEKTP M CJI0KEHHE CHEKTPaTbHBIX
I[BETOB, AUCIICPCHS CBETA, ECTECTBEHHAS PAJMOAKTHBHOCTh, BOSHUKHOBCHUE
JIMHEWYaTOro CIIEKTPa U3ITyYCHHs) 110 OIMMCAHHIO UX XapaKTEPHBIX CBOWCTB U Ha
OCHOBE OIBITOB, ICMOHCTPUPYIOIIUX JaHHOE (PU3NUECKOE SBICHHE;

e pACIO3HABaTh MPOSIBICHUE U3YUYCHHBIX (PU3UUECKUX SBICHUIN B OKPYKAIOIEM MUPE
(B TOM ymcie GU3NUECKHE SBICHHS B IPUPOJIC: IPUIUBBI U OTIIUBBI, IBUKCHHE
wianeT COTHEYHON CUCTEMBI, pEaKTUBHOE JIBU)KCHHE JKHBBIX OPraHU3MOB,
BOCIPUSITHE 3BYKOB )KUBOTHBIMH, 3€MJICTPSICEHHIE, CEHCMUYECKUE BOJIHBI, IIyHAMH,
9X0, IBETa TeJI, ONITUYECKUE SIBJICHHS B IPUPOJIE, ONOJIOTHUECcKOe AeiCTBIE
BUJIUMOTO, YIIBTPA(PHOICTOBOIO M PSHTTEHOBCKOTO M3JIy4YeHUH, €CTECTBECHHBIN
paanoaKTHBHBIN (OH, KOCMUUYECKHUE JTyYH, PAJANOAKTHBHOE H3TYYCHHUE TPUPOTHBIX
MHHEPAJIOB, JICUCTBHE PaAMOAKTUBHBIX U3IyUYCHHI Ha OPraHU3M YEJIOBEKa), IPH
9TOM IEPEBOJUTH MPAKTHYECKYIO 3a/1auy B yU4eOHYIO, BBIACIATh CYIICCTBEHHBIC
cBOMCTBA (ITpU3HAKHK) (DU3UUCCKHX SIBICHUH;

e OIKCHIBATh U3YYCHHBIC CBOWCTBA T M (DM3MUYCCKUEC SBICHMUS, UCTIOIb3YS
(u3ryeckre BeTMYUHBI (CPEIHSS 1 MTHOBEHHAsI CKOPOCTh Teja IpU
HEPaBHOMEPHOM JIBU)KCHUH, YCKOPEHHE, IEpeMEIleHUE, IIyTh, YIII0Bas CKOPOCTb,
CHJIa TPEHHUsI, CHJIa YIIPYTOCTH, CUJIA TSHKECTH, YCKOPEHHUE CBOOOTHOTO MAJICHUS,
BEC TeJla, UMITYJIbC TeJa, UMITYJIbC CHJIbI, MEXaHHYECKasi paboTa U MOIIHOCTb,
NOTCHIUAIIbHASL DHEPTHS Tela, TIOAHATOrO HaJl TOBEPXHOCTHIO 3eMIIH,
HOTEHIMAIIbHASL SHEPTHUsI CHKATOW MPYKUHBI, KHHETHYECKAst SHEPTUsl, TOTHASI
MEXaHUYeCKasi SHEPIusl, IEPUOJT U YaCTOTa KOJIeOAHHH, [UTMHA BOJTHBI, F[POMKOCTh
3ByKa M BBICOTA TOHA, CKOPOCTh CBETA, MOKA3aTes b NPEIOMIICHUS CPEIbL), IPU
OIMCAHUM MTPABUIILHO TPAKTOBATh (DU3UUECKHIA CMBICI UCIIOJIb3YEMbIX BEIHMYMH,
0003HAYCHUSI U SAUHUILBI PU3NUCCKUX BEIUYUH, HAXOUTH (POPMYIIBI,
CBSI3BIBAIOIINE TAHHYIO (DU3UYCCKYIO BEIMUMHY C APYTHMMHU BEITMUYUHAMH, CTPOUTH
rpauK U3y4SHHBIX 3aBUCHMOCTEH (PU3NUECKUX BEITHUMH;

e XapaKTepu30BaTh CBOMCTBA Te, PU3MUCCKHE SIBICHHUS U MTPOIIECCHI, UCTIONIB3YsI
3aKOH COXPAHEHUs SHEPTUH, 3aKOH BCEMUPHOTO TSATOTEHHUS, TIPHHITHIT
CYNEPIO3UIMH CHJI, TPUHIIMI OTHOCUTENLHOCTHU [ anmuiiesi, 3akoHbl HproTOHa,
3aKOH COXpaHEHUS UMITYJIbCa, 3aKOHBI OTPAYKEHUS M IPEIIOMJICHHUS CBETA, 3aKOHBI
COXpaHEHHUs 3apsIIOBOTO U MACCOBOTO YUCEJI MPH SACPHBIX PEAKLHUX, IIPH ITOM
JIaBaTh CIOBECHYIO (DOPMYIIMPOBKY 3aKOHA U 3alUCHIBATH €T0 MaTEMaTHIECKOe
BBIPAXKCHUE;

e OOBSICHATH (PU3NYECKHUE MPOIIECCH] U CBOMCTBA TEJ, B TOM YHCIIE i B KOHTEKCTE
CUTYyallUil MPaKTHKO-OPHUEHTUPOBAHHOTO XapaKTepa: BBISBIIATH IPUIHMHHO-
CIIC/ICTBEHHBIE CBSI3H, CTPOUTH OOBSCHEHUE U3 2—3 JIOTHYECKHX IIaroB C OTIOPOH Ha
2—3 M3y4eHHBIX CBOMCTBA (PU3HYECCKUX SBJICHUH, PU3MUSCKUX 3aKOHOB HITH
3aKOHOMEPHOCTEN;

e pelIaTh pacyeTHBIC 3a/1a4u (OMUPAOIIMECS Ha CUCTEMY U3 2—3 ypaBHECHUH),
UCTIOJNB3YS 3aKOHBI U ()OPMYJIBI, CBSA3BIBAIOIINE (PH3HUECKHE BETMUNHBI. HA OCHOBE
aHaJIM3a yCIOBUS 33]]a4M 3allUChIBATh KPATKOE YCIOBHE, BBISBIIATH HEJOCTAIOIINE
WM U30BITOYHBIC JaHHbBIC, BBIOMPATh 3aKOHBI U (POPMYITBI, HEOOXOAMMBIE JUIS
pelIeHus, POBOJANUTh PACUYEThI U OIICHUBATH PEATUCTUYHOCTD MOJTYYCHHOTO
3Ha4YeHUsI (PU3NUECKON BEITHUMHBI;

e pacro3HaBaTh MPOOJIEMbI, KOTOPbIE MOXKHO PELIUTH MPH MOMOIIHA HUIHUSCKUX
METOJIOB, HCIIOJIb3Ysl ONTUCAHUE UCCIICIOBAHMSI, BBIICIATH IPOBEPSIEMOE
HpPE/INOI0KEHUE, OLICHUBATH MTPABUIIBHOCTH MOPS/IKA TIPOBEACHUS UCCIICIOBAHUS,
JieTIaTh BBIBOJIBI, HHTEPIIPETUPOBATH PE3yIbTaThl HAOMIOACHUH U OMBITOB,;



e TIPOBOJUTH OMBITHI MO HAOIIOACHUIO (PU3NUECKUX SBICHUMN UITN GU3NUECKUX
CBOMCTB Tel (M3y4eHHe BTOPOro 3akoHa Hbl0TOHA, 3aKOHA COXPAaHEHHUS DHEPTHH,
3aBHCHMOCTbH Mepro/ia KoieOaHui Npy>KMHHOTO MasiTHUKA OT Macchl Ipy3a U
KECTKOCTH MPYKUHBI U HE3aBUCUMOCTh OT aMILTUTYAbI MaJIbIX KOJIEOaHHH,
PSIMOJIMHEHHOE paclpoCTpaHEeHHEe CBETa, pa3jiokeHue OeIoro cBera B CIEKT),
U3y4eHHe CBOMCTB N300paKEHHS B TUIOCKOM 3€pKaJie M CBOMCTB N300pakeHUs
npeaMeTa B coOMparolei JIMH3e, Ha0Jt0IeHNe CIUIOIIHBIX U JIMHEHYaThIX
CIIEKTPOB M3JIyYCHHS): CAMOCTOSTEIILHO COOMPATh YCTAHOBKY M3 U30BITOYHOT'O
Habopa 060pyI0BaHMsI, OMUCHIBATH X0/ OIBITA U €r0 Pe3yabTaThl, POPMYIUPOBATH
BEIBO/IHI;

e TMPOBOJAUTH IPU HEOOXOTUMOCTHU CEPUIO MPSAMBIX U3MEPEHUM, OTpeeNisis CpeiHee
3HaYeHHE U3MepsieMoii BennunHbl (poKycHOe paccTosiHIE COOMPAOLICH JIMH3BI),
000CHOBBIBAThH BEIOOD crIoc00a u3MepeHust (M3MEPUTEIILHOTO IpHbopa);

e TPOBOJUTH MCCIECIOBAHNE 3aBUCUMOCTEN (PM3NYECKUX BEIMYMH C HCIIOIH30BAHUEM
HPSAMBIX U3MEPEHUH (3aBUCMOCTHD ITyTH OT BPEMEHH MTPU PABHOYCKOPEHHOM
JBUKEHUH 0€3 HayaJIbHOM CKOPOCTH, Mepro/ia KosiebaH!il MaTeMaTH4eCKOro
MasiTHUKA OT JUIMHBI HUTH, 3aBUCUMOCTH YTIJla OTPa)KEHUs CBETA OT YIJia MaJeHUs U
yIJia MPEeIOMIICHUSI OT yIJia MaJCHUs): TNIAHUPOBATh UCCIICIOBAHHE,
CaMOCTOSITENIbHO COOMPAaTh YCTaHOBKY, (PUKCUPOBATH PE3YIbTaThl OTYyUEHHOM
3aBHCUMOCTH (PM3UYECKUX BEITMYUH B BHJIE TAOJIUI] U TPApUKOB, JITaTh BEIBOIBI
0 pe3yJIbTaTaM HCCIEIOBAHNUS;

e TPOBOAMTH KOCBCHHBIC M3MEPEHUS (PU3NUCCKUX BEIUUUH (CPEIHSS CKOPOCTh U
YCKOpEHHUE Tella IPU PaBHOYCKOPEHHOM JIBXKEHUH, YCKOpEeHHE CBOOOIHOTO
NaJIeHUs, )KECTKOCTh MPYKHUHBI, KOOPPHUIMEHT TPEHUS CKOJBKECHUS, MEXaHUYeCKast
paboTa 1 MOIIHOCTb, YAaCTOTA U MEPUO]I KoJieOaHN MaTeMaTHYeCKOro U
NpY>KHHHOTO MasiTHUKOB, ONTHYECKAs CHjla COOMPAIOIeH JIMH3bI, pallOaKTUBHBIN
(GOH): TIaHUPOBATH U3MEPEHHS, COOMPATH IKCIIEPUMEHTATBHYIO YCTAHOBKY U
BBITTOJIHATH H3MEPEHMSI, CIIEAYS TPEATIOKEHHON HHCTPYKITUH, BEIYUCIIATH 3HAUCHHUE
BEJIMYMHBI U aHATM3UPOBATh MOJTYyUYEHHBIEC PE3YIbTaThl C YIETOM 3aJaHHON
MIOTPELIHOCTH U3MEPEHUN;

e cOOIIOATh MpPaBUIIa TEXHUKU 0€30MacHOCTH IpHU paboTe ¢ 1abopaTOpHbIM
000pyI0BaHUEM;

e pa3nUYaTh OCHOBHBIE MPU3HAKH U3yUEHHBIX (PU3NYECKUX MOJIETICH: MaTepuanbHas
TOYKa, a0COJIIOTHO TBEP/AOE TENO, TOUEYHbIN UCTOYHUK CBETA, Jy4, TOHKas JIMH34,
TUTaHeTapHasi MOZENb aTOMa, HYKJIOHHAs! MOJIENIb aTOMHOTO S7pa;

e XapaKTEPHU30BATh MPUHIIMITHI JICUCTBUS NU3YUCHHBIX MPUOOPOB U TEXHUICCKUX
YCTPOMCTB C OMOPOi Ha X OmKcaHus (B TOM YHCIIE: CITUIOMETP, TaTIYHKH
MOJIO’KEHUS, PACCTOSIHUS U YCKOPEHUS, PaKeTa, HXO0JIOT, OUKH, IEPUCKOTI,
¢doTroanmapar, ONTHYECKHE CBETOBO/IbI, CIEKTPOCKOII, J03UMETP, Kamepa
Buibcona), HCIonb3ys 3HaHHUS 0 CBOMCTBAX (DU3MUYECKHX SIBICHUI M HEOOXOIUMBIE
¢du3nueckre 3aKOHOMEPHOCTH;

e HCIOJBH30BaTh CXEMBI U CXEMATUIHBIC PHCYHKH N3YYCHHBIX TEXHHUECKUX
YCTPONCTB, U3MEPUTEIBHBIX TPUOOPOB M TEXHOJIOTHUYECKUX MTPOLIECCOB MPU
peleHn: yueOHO-TIPAKTHYECKHUX 3a/1a4, ONTHYECKHE CXEMBI JUISI TOCTPOCHHS
n300pa’keHMii B TUIOCKOM 3€pKalie ¥ cOOMparolei JuH3e;

e MPHBOJIUTH MPUMEPHI (HAXOAUTH HH(OOPMAIHIO O TIPUMEPaX) MPAKTHIESCKOTO
UCTOJIb30BaHUS (PU3NUECKUX 3HAHUH B MOBCETHEBHON KU3HHU JIs1 0OOeCTIeUeHUs
0€30MacHOCTH MU OOpAILEHUH C TPUOOPAMU U TEXHUYECKUMHU YCTPOUCTBAMH,
COXpaHEHMS 3/I0POBbsI U COOJIIOJICHUS HOPM SKOJIOTUYECKOTO MOBEICHUS B
OKpYXaIoIlei cpeje;



e OCYILECTBJIATH MOUCK HH(OpMaLIUU (PU3HUECKOTO COJACPKAHUS B MHTEPHETE,
CaMOCTOSITENILHO (POPMYITUPYsI TOMCKOBBIHN 3allpOC, HAXOAUTh MTyTH OTMPECIICHUS
JIOCTOBEPHOCTH MOJIYYECHHON HHGOPMAIIMU HA OCHOBE UMEIOLIUXCS 3HAHUM 1
JIOTIOJIHUTEIbHBIX UCTOYHUKOB;

e HCIMOJB30BaTh MPU BHIMOJIHEHUN YUEOHBIX 331JaHUN HAYYHO-TIOMYJISIPHYIO
TUTEepaTypy (pU3NUIEeCcKOro ColepiKaHus, CIIPaBOYHBIC MAaTEPUANBI, PECYPChI CETH
WuTepHer, BiageTh NprueMaMu KOHCIIEKTUPOBAHUS TEKCTa, IPeoOpa30oBaHUs

uH(pOpPMaIIMU U3 OTHON 3HAKOBOW CUCTEMBI B JIPYTYIO;

e CO3/aBaTh COOCTBEHHBIE MUCbMEHHBIE U YCTHbIE COOOLIEHHS HA OCHOBE
UH(POPMALIUU U3 HECKOJIBKIX UCTOYHUKOB (PU3HMUECKOTO COACPKAHUSA, ITyOJINIHO
IIPEICTABIIATh PE3YJIbTAThl IPOCKTHON WIIA UCCIIEN0BATEIbCKON NEATEIbHOCTH, IIPU
3TOM I'PaMOTHO HCIIOJIb30BaTh U3yUYEHHBIN OHATUMHBIN anmapar u3y4aeMoro
paszena GU3MKHU U COIIPOBOXKAATH BBICTYIIJICHHUE IPE3EHTALUEH C yUeTOM
0COOEHHOCTEN ayJUTOPUH CBEPCTHUKOB.
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EcrectBenHo-

1.3 | HayuHBI METONT 2 1 <..>
TTO3HAHUS

Hroro no pazneny 6

Pa3gen 2.IlepBoHayajibHbIe
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2.1 | CTpoCHHE 1 <.>
BEIIIeCTBA
2.2 | IBwxeHHE U 2 1 <..>
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€ YaCTHUI]
BEIIeCTBa

ArperarHble
2.3 | cocrosHus 2
BEllECTBA

Uroro no pazneny 5

Paznen 3./IBu:keHne U B3auMo/ieiicTBHE TeJl

31 MexaHndeckoe 3
IBIDKEHHUE
Hnepuus,

3.2 | Macca, 4 1
IUIOTHOCTD

33 Cuna. Buner 14 1 9
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Hroro no pazueny 21
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4.2
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Hroro no pazneny 21
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51 PabGora u 3 1
MOIITHOCTD
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MEXaHU3MBI

5.3 | Mexanuueckas 4 1 1
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Wroro mo pazneny 40
Pa3gen 2.Mexann4deckue Koj1e0aHUsA M BOJIHBI
21 MexaHnuueckue v 3 < >

Kosae0anus
29 Mexanudueckue 8 1 3 < >

BOJIHBI. 3BYK
Hroro mo pazneny 15

Pa3gen 3.2/ieKTpOMaruHuTHOE

moJi€e 1 3JIEKTPOMAIrHUTHBIC BOJIHBI

ONEeKTpOMarHuTH
o€ TIoJIe !

3.1

6

2

<...>




3JIEKTPOMArHUTH
bI€ BOJIHBI

Uroro no pazneny 6

Pa3gea 4.CBeToBbIe ABJICHUSA

3aKoHBI
4.1 | pacpocTpaHenus | 6
CBeTa

JIMH3EI 1
4.2 | onTnueckue 6
PUOOPHI

Paznoxxenue
4.3 | Gesoro cBera B 3
CIIEKTp

Uroro no pazueny 15

Pasgea 5. KBaHTOBbIE AIBJICHUSA

Hcnyckanue u
5.1 | noruomenue 4
CBETa aTOMOM

52 Ctpoenue 6
aTOMHOTO s1pa

53 Snepnnie 7 1
peakuuu

Hroro no pazneny 17

Pa3gen 6.IIoBTOpHTEILHO-0000IIAIOIMIT MOLYTb

IToBTOpEHUE N
00001eHne
6.1 | conepxanus 9
Kypca pU3UKH 3a
7-9-ii xmacc

Wroro mo pazneny 9
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KOJIMYECTBO

YACOB I10 102 3
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