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IHosicHUTEABbHAA 3aAIIMCKA

PaGouas mporpamma o (u3uKe Ha ypOBEHbL OCHOBHOTO 00IIIEero 00pa3oBaHUs s
obyuaroruxcs 7—9-x kiaccoB YOV «Akanemus» pa3paboTaHa B COOTBETCTBUH C
TpeOOBaHUSIMMU:

o  ®enepanpHoro 3akoHa ot 29.12.2012 Ne 273-®3 «O06 obpazoBanuu B Poccuiickoii
denepanuny;

o mnpuka3za Munnpocsemerus ot 31.05.2021 Ne 287 «O06 yTBepxaeHun
(denepaabHOro ToCyAapCTBEHHOTO 00pa30BaTEIbHOTO CTaH/IapTa OCHOBHOTO
00111ero 00pa3zoBaHUY;

o mnpukaza Munmnpocsemenus ot 18.05.2023 Ne 370 «O6 yTBepxkaeHuu ¢eaepaibHoi
00pa3oBaTeNbHON MPOrPaMMbI OCHOBHOTO 001IeT0 00pa3oBaHus;

o mnpukaza Munmnpocsemienus ot 22.03.2021 Ne 115 «O6 ytBepxkaenuu [lopsaka
OpraHu3alliK U OCYIIECTBICHHS 00pa30BaTEIBHON NEATETLHOCTH 110 OCHOBHBIM
00111€00pa30BaTEIbHBIM ITPOrpaMMaM — 00pa30BaTEIbHBIM ITPOrPaMMaM
Ha4aJIbHOTO OOIIIEr0, OCHOBHOT'O OOIIETO M CPEHEro 0011Iero 00pa3oBaHusy;

e KOHIIENIIMY NPenoaBaHus yueOHOro npenamera «Dusnkay,

o CII 2.4.3648-20 «CanuTapHO-3MHIEMHOIOTUIECKHE TPEOOBAHUS K OpraHU3aIHIM
BOCIIUTAHMSI U O0YUYCHHS, OTABIXA U O3JJOPOBIICHHS JICTECH 1 MOJIOICKI,
YTBEP>KJIEHHBIX TOCTAHOBJICHUEM IJIaBHOTO caHUuTapHOro Bpaya ot 28.09.2020 Ne
28;

o CanlluH 1.2.3685-21 «I'urnennueckne HOPMaTHUBBI U TPEOOBaHUS K 00ECTICUCHHIO
Oe3omacHocTH ¥ (1K) OE3BPETHOCTH IS YeTIOBeKa (hakKTOPOB CPebl OOMTAHHUSY,
YTBEP)KJICHHBIX TOCTAHOBJICHHUEM IIIABHOTO caHUTapHOTo Bpaya ot 28.01.2021 Ne
2;

e y4eOHOTO IJIaHa OCHOBHOT'O 00I1IeT0 00pa30oBaHus, YTBEPKICHHOTO nprukazom HOY
«Axagemusi» ot 29.08.2025 Ne 130 «O BHeceHUU U3MEHEHHUI B OCHOBHYIO
00pa3oBaTeNbHYI0 MPOrpaMMy OCHOBHOTO OOIIETO 00pa3oBaHUs Y,

e (enepanbHOil paboueil mporpamMmsl o yueOHOMY npeamMeTy «Pu3nkay.

Pabouas nporpamma opreHTHpOBaHa Ha L[€€BbIE TPUOPUTETHI, CHOPMYITHPOBAHHbBIE B
¢benepanbHO pabodei mporpaMMe BOCIIUTaHUA U B pabouelt mporpamme Bocniutanus HOY
«AxkageMus.

[IporpamMma no pu3suke Ha ypoBHE OCHOBHOT'O OOIIIET0 00pa30BaHusl COCTAaB/IEeHA HA OCHOBE
MOJIOKEHUI U TpeOOBaHUH K pe3ysIbTaTaM OCBOEHHS Ha 6a30BOM ypOBHE OCHOBHOM
oOpazoBarenbHOM TTporpammel, npeAcTaBieHHBIX B PI'OC OO0, a Takxe ¢ yd4eToM
benepanbHO paboyei mporpaMMel BociuTaHus U KoHuenuu rnpenojgaBadus ya4eOHOro
npeamera « Pusnkar.

ConeprxaHue mporpamMMsl 1o (pU3MKe HAMPaBICHO Ha (HOPMUPOBAHHE €CTECTBEHHO-HAYYHOM
IPaMOTHOCTH O0YYalOUIMXCs U OPraHU3aIMI0 U3yueHus! GU3UKH Ha JesITeIbHOCTHON OCHOBE.
B nmporpamme 1o ¢pu3nke yYUTHIBAIOTCS BOZMOKHOCTH Y4eOHOTO IIPeIMETa B pealln3aluu
tpedoBanuit ®I'OC OOO K MmIaHUPyEMbIM JIMYHOCTHBIM U METaPEeIMETHBIM pe3yJibTaTaM
00y4YeHHUs, a TAKXKe MEXKIPEIMETHBIE CBSI3H €CTECTBEHHO-HAYYHbBIX yUEOHBIX MPEJAMETOB Ha
YPOBHE OCHOBHOT'O 00IIIETO 0Opa30BaHMUs.



[TporpaMma 1o ¢u3uke ycTaHaBIUBACT paclpeecHue y4eOHOro MaTepraa 1o rojam
o0yuenus (0 KJ1accaMm), IpeyIaraeT MPUMEPHYIO MTOCIIE0BATEIbHOCTD U3YYECHHS TEM,
OCHOBAHHYIO Ha JIOTUKE PA3BUTHS MPEIMETHOTO COJICPIKAHUS H YIETE BO3PACTHBIX
0co0eHHOCTeH 00yYaIOIINXCSl.

[Tporpamma no ¢pusnke papaboTaHa C LEIbI0 OKa3aHUS METOINYECKOM MMOMOIIN YYUTEIIO B
co3/1aHuu pabouel mporpaMMsl 10 y4eOHOMY MPEIMETY.

®dusnKa SABISETCS CUCTEMOOOPA3YIOIINM /ISl €CTECTBEHHO-HAYYHBIX YUEOHBIX IPEIMETOB,
MOCKOJIbKY (PM3NYECKHE 3aKOHBI JIEXKAT B OCHOBE IIPOLIECCOB U SIBJICHUMN, U3y4aeMbIX XUMHEH,
Ouosioruei, acTpoHoOMHE! U pU3HUECKON reorpadueii, BHOCUT BKJIAJ B €CTECTBEHHO-
Hay4YHYIO KapTHHY MUPAa, IPEI0CTaBIseT Hauboiee sicHble 00pa3iibl IPUMEHEHUSI HAYYHOTO
METO/a MO3HAHMUS, TO €CTh CII0CO0a MOTyYeHHsI JOCTOBEPHBIX 3HAHUI O MHpE.

OpHa 13 r1aBHBIX 33124 GU3HYECKOTO 00Pa30BaHUS B CTPYKTYpE 00IIero oopa3oBaHms
COCTOUT B (JOPMHUPOBAHUH €CTECTBEHHO-HAYYHON IPAaMOTHOCTH U MHTEpEca K HayKe Y
00ydJaromuxcsl.

N3yuenue pusnku Ha 0a30BOM YpPOBHE IIPEIIOIAraeT OBlIaleHUE CIEAYIOIUMU
KOMITETEHTHOCTSIMU, XapaKTePU3YIOIIMMHU €CTECTBEHHO-HAYYHYIO IPaMOTHOCTb!

e HAY4HO 00BACHATH SIBJICHU A,

e OLCHHUBATH N IIOHUMATb 0COOEHHOCTH HAY4YHOT'O UCCIICAOBAHUA,

e HHTCPIPECTHUPOBATH JAHHBIC U MCIIOJIL30BATh HAYYHBIC JOKA3aTCIIbCTBA JJIA
MMOJIY4YCHH BEIBOAOB.

Lenu n3yuenust pu3nKu Ha ypOBHE OCHOBHOTO 00IIET0 00pa30BaHuUs ONpe/iesieHbl 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:

pruoOpeTeHne UHTEepeca U CTpEMIIEHUS 00yUalolUXcs K HAyYHOMY U3YUYEHHIO
HOPUPOIBI, pA3BUTHE UX UHTEIUIEKTYaJIbHBIX U TBOPUYECKUX CIIOCOOHOCTEH;
pa3BUTHE MPEJICTABICHUN O HAYYHOM METOJIe MO3HaHUA U (OpMUPOBAHNE
MCCJIEIOBATEIBCKOTO OTHOIIEHUS K OKPY’KAIOLUM SIBIICHUSM;

(hopMHpOBaHNME HAYYHOTO MUPOBO33PEHHS KaK pe3yJibTaTa U3yuyeHHUs] OCHOB
CTPOEHUS MaTepuu U PyHIAMEHTAIBHBIX 3aKOHOB (DH3HUKH,

(hopMHpOBaHUE MTPEICTAaBICHUHN O posid GU3UKH AT pa3BUTHS IPYTHX
€CTECTBEHHBIX HAayK, TEXHUKH U TEXHOJIOTHUH;

pa3BUTHE MIPEJICTABICHUN O BO3MOXKHBIX cdepax Oyayriei npodeccrnoHaibHON
JeSITeIbHOCTH, CBSI3aHHOMN C (PU3MKOM, MOATOTOBKA K JJaJIbHEHIIeMY 00yUeHHIO B
9TOM HaIlpaBJICHUU.

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



e MPHOOpPETCHUE 3HAHHI O JUCKPETHOM CTPOCHUH BEUIECTBA, O MEXaHHUUECKUX,
TEIUIOBBIX, DJIEKTPUICCKUX, MATHUTHBIX U KBAHTOBBIX SIBJICHHSIX;

e MPHOOpPETCHHUE YMEHUH OMHCHIBATH U OOBSICHATH (PU3HMUECKUE 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 HAOIIOATh MPUPOIHBIC SIBICHUS M BBITIOIHSTH OIIBITHI,
nabopaTopHble pabOThI U IKCIIEPUMEHTAIbHBIE UCCIIETOBAHMS C UCTIOIb30BaHUEM
U3MEPUTENBHBIX TIPUOOPOB,;

e OCBOCHHE NMPUEMOB paboThI ¢ HH(MOpManUel (HU3MIECKOTO COJCPIKAHUS, BKITIOYAs
UH(POPMAIIHIO O COBPEMEHHBIX JOCTIKECHHUIX (QU3UKH, aHAIN3 U KPUTHIECKOE
OlLleHUBaHKE WH(POPMAIINY,

e 3HAKOMCTBO €O chepaMu Mpo(hecCUOHATBHON NEATEILHOCTH, CBA3aHHBIMU C
($HU3UKOIA, U COBPEMEHHBIMHU TEXHOJIOTUSMHU, OCHOBAHHBIMH Ha JTOCTHKCHHIX
(U3UYECKOI HAYKH.

Ha usyuenue ¢usnku (6a30BbIil ypOBEHb) HA YPOBHE OCHOBHOI'O 00IIEr0 0Opa3oBaHust
otBoauTcs 238 yacoB: B 7-M kitacce — 68 yacos (2 vaca B Hezienio), B 8-M kitacce — 68 yacos
(2 yaca B Hemeno), B 9-M kimacce — 102 gaca (3 yaca B HeZeIo).

[Ipemiaraemsrii B mporpamMmMe 1o (Gu3MKe nepedeHb JJab0paTOPHBIX pabOT U OMBITOB HOCHUT
PEKOMEHAATeNbHBIN XapakTep, yUUTeNb JefaeT BbIOOp MpoBeIeH s Ja00paTOPHBIX PaboT U
OIIBITOB C YYE€TOM MHJIUBUAYaJIbHBIX OCOOEHHOCTEN 00y4arOIUXCsl, CIIUCKA
HKCHEPUMEHTAIbHBIX 3aJJaHUH, Ipe/ijaraeMbIX B PAMKax OCHOBHOI'O I'OCYIapCTBEHHOIO
9K3aMeHa Mo (PU3HUKE.

I[J'ISI peaJ'II/ISaHI/II/I HpOFpaMMBI I/ICHOJ’[B?:YIOTCS[ y‘~IG6HI/IKI/I, }IOHYHIGHHI)IC K UCITIOJIB30BAHUIO
MIPH pean3alii UMEIOIUX TOCYAapCTBEHHYIO aKKPEAUTAIIUI0 00pa30BaTEIbHBIX MPOTPaMM
Ha4yaJIbHOTO OOIIEr0, OCHOBHOT'O OOIIIET0, CPeIHEro 00IIero o0pa3oBaHus OpraHU3alUIMH,

OCYIECTBISIONIMMU 00Pa30BaTEeNbHYIO JEATEIbHOCTD, IPUKa30M MUHITPOCBEIIEHHS OT
26.06.2025 Ne 495:

o ®usuka: 7-i knacc: 6a30BbIi YPOBEHB: YUEOHUK; 3-€ U3/laHue, lepepaboTaHHoe, 7
kiacc/ [epeimkua .M., UBanor A.U., Akunoneproe o01ectBo «M3naTenbcTBo
"[Ipocemienue";

o ®usuka: 8-if kimacc: 6a30BbIi YPOBEHb: YUCOHUK; 3-¢ U3/IaHuE, ITepepadoTanHoe, 8
kiacc/ [epeimkuna U. M., BanoB A. U., Akiimoneproe o0miectBo «l31aTenbcTBo
"IIpocBemienue"»;

o ®usuka: 9-it kinacc: 6a30BbIN YPOBEHB: YUeOHUK; 3-¢ U3/laHue, nepepaboTaHHoe, 9
knacc/ [Mepwimkun U. M., I'ytauk E. M., UBanos A. U. u npyrue, AKIIHOHEpHOE
obmectBo «M3aarenscTBO "IIpocBemienue’'y;

DneKTpOHHBIE 00pa30BaTEIHHBIC PECYPCHI, TOMYIIEHHBIC K HCTIOIB30BAHUIO TIPH peaTu3ariiu
HMCIOIUX TOCYAApCTBCHHYIO AKKPCAUTALIUTO O6pa3OBaTCJIBHBIX nporpamMm Ha4aJIbHOT'O
00111ero, OCHOBHOTO OOIIIETO, CpEeTHETo 00IIero 0Opa3oBaHms MPUKa30M MUHIIPOCBEIICHUS
ot 23.07.2025 Ne 551: https://foxford.ru/, https://edsoo.ru/, https://www.yaklass.ru/,
https://uchi.ru/
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Coaep:kanue yueOHOro npeamMera

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

®usuka — HaykKa o npupoze. Ssnenus npupoasl. usnyeckue sABICHNS. MEXaHUYECKUE,
TEIUIOBbIE, SJICKTPUYECKNE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.

®dusnueckue BeanuuHbl. M3mepenue ¢puznyeckux Benuuut. Guznyeckue npubopsl.
[TorpemnocTs n3MepeHuid. MexayHapoaHas CUCTEMA €AVMHULL.

Kak ¢usuka u apyrue ecTeCTBEHHbIE HAYKH U3Y4arOT Mpupoy. EctecTBeHHO-HAyYHbBIN
METO/I MO3HAHUs: HaOII0CHUE, TOCTAHOBKA HAYYHOTO BOIIPOCA, BBIJBMKEHUE THIIOTE3,
SKCIIEPUMEHT 10 MPOBEPKE TUIO0TE3, 00BsICHEHUE HAOII0AaeMoro siBjeHus. Onucanue
(U3HYECKUX SIBJICHUN C TIOMOIIBIO MOJISIICH.

JdeMoHcTpanum.

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

JlaGopaTopHbie paGoThI U ONBITHI.

Onpenesnenue 1eHbl eJIeHUs Kalbl U3MEPUTEIBHOT0 Mpuodopa.

N3mepenue paccTossHAMN.

N3mepenue o6bemMa JKUAKOCTH U TBEPJOTO Tena.

OrmpezienieHne pa3MepoB MaJIbIX TEN.

W3mepeHue TeMnepaTypsl Ipy HOMOIIH KUAKOCTHOTO TEPMOMETpA U JaTUYUKa
TEMIIEPATYyPBHL.

6. IIpoBeneHue uccae0BaHMs MO MPOBEPKE TMIOTE3bI: AATBHOCTH MOJIeTa IapUKa,
MYIIECHHOI'O0 TOPU30HTAJIBHO, TEM 60J'II)IHG, yeM 00JIbIIIE BEICOTA ImyCKa.

agrwbdE

Pa3nen 2. [lepBoHayaibHbIe CBeleHHS 0 CTPOEHHHU BellleCTBA.

CTpOCHI/IC BCIICCTBA. aTOMBI M MOJICKYJIbI, UX Pa3MEPhI. OHBITLI, JOKa3bIBArOIIHEC
JAUCKPETHOC CTPOCHUC BCIICCTBA.

JIBrkeHne yacTul BeniecTBa. CBsA3b CKOPOCTH ABUKEHUS YaCTHI] C TEMIIEPATYPOHU.
BpoyHoBckoe nBmxenue, muddysus. BzaumoneiictBre 4acTull BelecTBa: NPUTKEHUE 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
BOJbI.



JdemoHcTpauuu.

1. HaGmronenre OpOyHOBCKOTO IBHYKCHHS.

2. Habmonenune nuddysun.

3. HaOmonenue siBICHUH, 00BACHSIIONIUXCS MPUTSHKEHUEM 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 10 OOHAPYKEHUIO JICHCTBUS CHII MOJICKYJISIPHOTO TIPUTSDKCHUSI.

Paznen 3. /IBu:keHne 1 B3auMoaeiicTBHe TeJl.

Mexannueckoe nBuxkeHue. PaBHoMepHOe U HepaBHOMepHOE iBUKeHue. CkopocTh. CpenHss
CKOPOCTb IIpY HEPAaBHOMEPHOM JBHKEHHMH. Pacuer IyTu U BpeMEHU ABUKEHUS.

SIBnenue HHCPUUM. 3aKoH HHCPUUMU. BzaumopeiicTBue Ten Kak IIpUirHa U3MCHCHUS
CKOpPOCTH ABUIKCHUSA TCII. Macca kak MCpa HHCPTHOCTH TECJIA. IInoTHOCTE BemiecTBa. CBs3b
INIOTHOCTHU C KOJIMYECTBOM MOJICKYJI B CIUHUILIC obbeMa BCIICCTBA.

Cula Kak XxapakTepHuCcTHKa B3aumoaercTBus 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, HaMpaBJIEHHBIX 110 OJTHOU
npsiMoii. PaBHogelicTBytomas cui. Cuna TpeHus. TpeHue CKOJIbXKEHUsS U TPEHHUE MOKOSI.
Tpenue B IpUpoje U TEXHUKE.

JdeMoHcTpanum.

Habmronenne MexaHHYeCcKOoro JABMKEHUS Tea.

W3mepeHune cKOpOCTH MPSIMOIMHEHHOTO ABHXKEHMS.
Habntoienue siBjeHUs] UHEPIUH.

HabnroneHue u3MeHeHus! CKOPOCTH MTPH B3aUMOJICHCTBUHU Tell.
CpaBHEHHE Macc M0 B3aUMOJAEHCTBHUIO TeEI.

CroxeHune cuil, HalpaBJICHHBIX 10 OJJHOM MPSMOH.

oukrwndE

JlabGopaTopHbie padoThI M ONBITHI.

1. OmnpeneneHue CKOPOCTH PaBHOMEPHOT'O IBMKEHHS (IapHKa B KUIKOCTH, MOJICITH
ANIEKTPUUECKOTO aBTOMOOMIIS | T. 11.).

2. OrmpeneneHue cpeTHe CKOPOCTH CKOJIbKEHHUsST OpYyCKa WM IIapHKa 110 HaKJIOHHOU

IJIOCKOCTH.

Omnpezenenne IIOTHOCTU TBEPAOIO Tea.

OmBITHI, IEMOHCTPHPYIOIINE 3aBUCUMOCTD PaCTsDKeHUs (IedopMalium) mpysKuHbI

OT MPUIIO)KEHHON CHJIBI.

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

»w

Pa3nen 4. /laBjieHue TBepAbIX TeJ, *KUIKOCTEH M ra3o0B.



JHanenue. CriocoObl yMEHBIIICHUS U yBEIMYCHHUs 1aBlieHus. [[aBneHue ra3a. 3aBUCUMOCTh
JaBJICHUS ra3a oT o0bema, TeMieparypsl. [lepenada naBiieHus TBEPABIME TEIaMH,
JKUJIKOCTSIMH U ra3amMH. 3akoH Ilackans. IITneBMaTnyeckue MalIMHbl. 3aBUCHMOCTD JTaBJICHUS
KHUJKOCTHU OT TIIyOouHbl. ['mapocratudeckuii mapagokc. CooOnarommecs Cocyapl.
['mapaBnuueckue MeXaHU3MBbl.

Atmocdepa 3emin u atMocdepHoe naBieHue. [I[puunHbI CylecTBOBaHHS BO3IYIITHOM
obonouku 3emmu. OnbiT Toppuuennu. M3mepenne atmocdepHOro naBieHus. 3aBUCUMOCTD
aTMOC(EpPHOTO JABICHHS OT BBICOTHI HaJl YPOBHEM MOpsi. [IpuOopsI it u3MepeHus
aTMoc(epHOTro JaBICHHUS.

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

JdeMoHcTpanum.

3aBUCHUMOCTD JABJICHUS Ta3a OT TEMIIEPATYPHI.

[lepenaua naBieHUs KUJIKOCTHIO U Ta30M.

CooOuiarommuecs coCybl.

IM'mapaBnnueckuit mpecc.

[IposiBienue neiicTBus aTMOCHEPHOTO JaBICHUS.

3aBHUCHMOCTD BBITAJIKUBAIOIIEH CHIIBI OT 00BhEMa NOTPYKEHHON YacTH Tella U
IUIOTHOCTH JKUJIKOCTH.

PaBeHCTBO BBITATKMBAIOIIEH CUJIbI BECY BBITCCHEHHOM KUJKOCTH.

8. YcnoBue mnaBaHus TeIN: MJIaBaHUE WU MOTPY>KEHUE TeNl 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, MTOTPYKEHHOE B
KUAKOCTD.

3. TIpoBepka HE3aBHCHMOCTH BBITAIKHBAIOIIECH CHJIBI, IEHCTBYIOIIEH Ha TEJIO B
XKHUAKOCTH, OT Macchl TeJa.

4. OnsIThl, JEMOHCTPUPYIOIINE 3aBUCUMOCTh BBITAJIKUBAIOIIEH CUIIbI, IEHCTBYIOIIEN
Ha TeJO B )KUAKOCTH, OT 00beMa MOTPY>KEHHO! B )KUKOCTh YaCTH TeJa U OT
IJIOTHOCTHU KHUJIKOCTH.

5. KoncTtpynpoBanue apeoMeTpa MM KOHCTPYHPOBAHUE JIOJKH U OIpeesIeHIE e
rpy3010IbEMHOCTH.

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

[IpuMeHeHne nmpaBuiia paBHOBECHS phluara K 0JIOKY. «30510Toe mpaBmio» Mexanuku. KI1J]
MIPOCTBIX MEXaHU3MOB. [IpocThie MEXaHU3MBI B OBITY U TEXHHUKE.



Mexannueckas 3Heprus. Kunernueckas u noreHuuanbHas sHeprus. [Ipespaiienne onHoro
BHJIa MEXaHUYECKOW SHEPTUU B IPYroil. 3aKOH COXPAaHEHUS SHEPTUU B MEXAHHUKE.

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

1. Omnpenenenue paboThI CUIIbI TPEHUS ITPH PABHOMEPHOM JIBUXKEHUU TeJia 10
TOPU30HTAIILHON ITIOBEPXHOCTH.

2. VccnenoBaHue yclnoBHUil paBHOBECHS pbluara.

3. Hzmepenne KI1J] HaKJTIOHHOH TUIOCKOCTH.

4. W3ydeHue 3aKOHA COXPAHEHUS MEXaHUUECKOI YHEePTUH.

8- KJ1acc
Pa3nen 6. TenmsioBbie ABJICHUS.

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

Monenu TBepAOro, KHUIAKOIO U Ta3000pa3HOro COCTOsIHUM BemlecTBa. Kpucramiueckue u
amopdusbie 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 YACTHUILL.
Buytpennss sneprus. CriocoObl M3BMEHEHUsI BHYTPEHHEH SHEPIUU: TeIulonepeaada u
coBeplIeHHe paboThl. Bupl Terionepeaayn: TeIONpOBOJHOCTb, KOHBEKIHS, H3TyYeHHUE.
KonnuecTBo TemnoTel. Y aenbHas TEINIOEMKOCTh BeleCTBa. TenI000MeH 1 TEIIOBOe
paBHOBecHe. YpaBHEHHE TEIUIOBOro Oananca. [InaBienue u oTBepieBaHNE KPUCTAIUIMYECKUX
BElIECTB. Y elbHas TerioTa miasiaeHus. [lapoobpazoBanue u koHaeHcanus. Mcnapenue.
Kunienue. Y nenbHas Temaora napoodpa3oBanusi. 3aBUCUMOCTb TEMIIEPATypPbl KUIIEHUS OT
aTMOC(EpHOTO TaBJICHHS.

BuiaxxHocTh BO31yXAa.

DHeprus TOIMBA. Y IeJIbHAs TEMJI0Ta CrOPaHHUS.

[Tpunnume! padots! TemnoBbix aeurateneit KI1/I rennosoro asurarens. TemiaoBbie
JIBUTATEIIN U 3aIMATA OKPYKAIOIIEH CPEbI.

3akoH COXpaHCHUA U IPEBPAICHUA SHEPTIUU B TCIIOBBIX IMPOHECCax.

JdemoHcTpaumu.



Hab6mronenne 6poyHOBCKOTO JTBHIKECHUS.

Ha6monenue nuddysum.

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

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

[IpaBuna usmMepeHus TeMIepaTyphl.

Bunael renonepenauu.

OxJtaxaeHre pu COBEPIICHUH PaOOTHI.

. HarpeBanwue npu coBeprieHnn paboThl BHSIITHUMHE CHUJIAMH.

10 CpaBHEHHE TETUIOEMKOCTEH Pa3IMYHBIX BEIIECTB.
11.HaOmronenue kumneHus.

12.HaGnroaeHue mocTosHCTBA TEMIIEPaTyPhl MIPH IIABJICHHUH.
13.Mojenu TEeIUIOBEIX IBATATENEH.

s E

©®~No

JlaGopaTopHble paGoThI U ONBITHI.

1. OnpITel 10 OOHAPY>KEHUIO AECHCTBHS CHUII MOJIEKYJIIPHOTO IPUTSKEHHUSL.

OnbIThI 10 BRIpAIIMBAHUIO KPUCTAJUIOB IOBAPEHHOM COJIM MIIM caxapa.

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

TeN.

Omnpenenenue AaBIeHUs BO3AyXa B OaJUIOHE LINPHIIA.

5. OmnbIThl, AEMOHCTPUPYIOIINE 3aBUCUMOCTb J1aBJIEHUS BO3AyXa OT €ro o0beMa 1
HarpeBaHus WINA OXJIaXKICHUS.

6. IIpoBepka rumoTe3sl TMHCHHON 3aBUCHUMOCTH JTHHBI CTOJIONKA KUIKOCTH B
TEPMOMETPUUYECKON TPyOKe OT TeMIepaTyphl.

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

8. HccnenoBanue siBIEHUS TEIUIOOOMEHA TIPY CMEITMBAHUN XOJIOHOW U TOpsTYei
BOJIBI.

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

10.OmnpeneneHre yaenbHOMN TEIUIOEMKOCTH BEIIECTBA.

11.HccnenoBanue mporecca UCIapeHusl.

12.0npeneneHrie OTHOCUTEIBHOM BIQXKHOCTH BO3/IyXa.

13.0npenenenue yienbHOM TEIUIOTHI IIABIEHUS JIBAA.

N

>

Pazgen 7. DiaekTpruyeckue  MATHUTHBIE SIBJICHHS.

DnexTpuszanus Tei. J[Ba poja aeKTprUuecKux 3apsiioB. BzauMopeiicTBrue 3apsKeHHbIX TE.
3akon KyioHa (3aBUCHMOCTB CHIIBI B3aUMOJICHCTBHS 3aPSKEHHBIX Tl OT BEJTMYHHBI 3apsI/I0B
U PacCTOSHUSI MEX/TY TEIaMH).

DnexTpuueckoe nojie. HampspkeHHOCTh 37eKTpruuecKoro nojs. [IpuHiun cynepno3unuu
ANEKTPUYECKUX TT0JIeH (Ha Ka4eCTBEHHOM YPOBHE).

Hocurenu anexkTpuyeckux 3apsaoB. DJIeMEHTapHbIN AeKTpuyeckuil 3apsia. CTpoeHne atoMa.
[IpoBOIHMKYM M AVDIIEKTPUKHU. 3AKOH COXPAHEHUS SJIEKTPUUECKOTO 3apsia.



DNEeKTpUUECKUN TOK. Y CIOBHS CYIIECTBOBAHUS DJIEKTPUUECKOr0 TokKa. MIcTOUHUKH
MOCTOSIHHOTO TOKa. JIeWCTBUS 3JCKTPUICCKOTO TOKa (TEIUIOBOE, XUMHUECKOE, MATHUTHOE).
DNEKTPUUECKUN TOK B )KUJKOCTSIX U ra3ax.

Onekrpuueckas nenb. Cuia Toka. DneKkTpuieckoe HanpskeHue. ColnpoTUBICHUE
MIPOBOJIHUKA. Y IeNIbHOE CONPOTUBIICHUE BellecTBa. 3akoH OMa /i y4acTKa Leru.
[TocnenoBarenpHOE M MapaIEIBHOE COEAMHEHUE TIPOBOJHUKOB.

PaboTa 1 MOLTHOCTH 3IEKTPHUUECKOro ToKa. 3akoH Jxoynsi—JIeHmna. DnekTpruueckue nenu u
NOTPEeOUTENN IEKTPUIECKOM sHepruu B ObITY. KOpoTkoe 3aMbIKaHHUe.

[TocrostHHBIE MarHuTHl. B3aumoseiicTBrue NOCTOSHHBIX MarHUTOB. MarHuTHoe MoJe.
MaruutHoe nosie 3eMiId U €ro 3HaueHue Ui ®Ku3Hu Ha 3emiie. OnblT Dpctena. MaruutHoe
T10JI€ 3JIEKTPUYECKOro Toka. [IpuMeHeHue 31eKTpoMaruuToB B TexHuKe. JlelictBue
MarHMTHOI'O IOJISl HA MPOBOJHUK C TOKOM. DJIEKTPOABUIaTENb IOCTOSHHOTO TOKA.
Vcnonb30BaHue 37eKTpoIBUTaTeNel B TEXHUUECKUX YCTPONCTBAX U HA TPAHCIIOPTE.

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

JdeMoHcTpanum.

DnekTpu3anus Teil.

JIBa posia »JIeKTPUYECKUX 3apsI0B U B3aUMOJICHCTBUE 3aPSKEHHBIX TeEJl.
YCTpOUCTBO U IEHCTBHE AJIEKTPOCKONA.

DneKTpocTaTHuecKas UHIYKITHS.

3aK0H COXpaHEHUS IEKTPUICCKHUX 3aPSI0B.

[TpOBOAHUKY M TUINEKTPUKH.

MoenpoBaHue CHIIOBBIX JIMHUH AJIEKTPUIECKOTO TTOJIS.
HcTouHNKH TOCTOSIHHOTO TOKA.

JIenCTBUA 2IEKTPUYECKOTO TOKA.

10.OnexkTpudeckuii TOK B )KUAKOCTH.

11.T"a30BHIii pa3psa.

12.M3mepenne CUITbI TOKa aMIIEPMETPOM.

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

15.B3aumMoieiicTBHE TOCTOSTHHBIX MarHUTOB.

16.MopaenupoBaHre HEBO3MOKHOCTH Pa3/IeJICHUs MTOII0COB 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 HAMpPaBICHUS] HHIYKIIMOHHOTO TOKA OT YCJIOBUN €ro BOZHUKHOBEHUSI.
25.07eKTporeHepaTop MOCTOSTHHOTO TOKa.

©CoNok~wWNE

JlaGopaTopHble paGoThI U ONBITHI.



OnbIThl 10 HAOIIOAEHUIO SJIEKTPU3ALUH TeI HHAYKLIUEH U IPU COPUKOCHOBEHUH.

HccnenoBanue qeicTBUS IEKTPUYECKOTO OIS HA POBOAHUKH U AUAJICKTPHKH.

C6opka u mpoBepka pabOThl NEKTPUUECKON LIEIH TOCTOSIHHOTO TOKa.

W3mepenue u peryanpoBaHue CHIIBI TOKA.

W3MepeHue u peryaupoBaHue HapsKEeHUs.

HccnenoBanue 3aBUCUMOCTH CHUJIBI TOKA, HIIYIIETO 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 P MApaJUIETbHOM COSIUHEHHH PE3UCTOPOB.

10.0npenenenue paboThl MEKTPUUECKOr0 TOKA, UAYIIETO Yepe3 pe3UCTOP.

11.0Onpenenenue MOLUTHOCTH 3JIEKTPUUYECKOTO TOKA, BBIACISIEMON Ha pE3UCTOpE.

12.VccnenoBanue 3aBUCUMOCTH CHJIbI TOKA, UAYILETO Yepes3 JaMIIOuKy, OT
HaIpsHKEHUS HA HE.

13.0Onpenenenue KII/I narpeBarens.

14 VccnenoBanne MarHUTHOTO B3aUMOJICHCTBUSI TOCTOSIHHBIX MarHUTOB.

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

16.UccnenoBanue neicTBUs IEKTPUYECKOIO TOKA HA MArHUTHYIO CTPEJIKY.

17.0n0BITHI, JEMOHCTPUPYIOLINE 3aBUCUMOCTD CHJIBI B3aUMOJICHCTBUS KAaTYIIIKH C
TOKOM M MarHMTa OT CUJIbl TOKA M HAaIIPaBJIEHUS TOKA B KaTyLIKE.

18.M3y4enue neiicTBUS MarHUTHOTO TIOJISI HA TIPOBOJHUK C TOKOM.

19.KoHcTpynpoBanue u u3yuyeHue paboThl AJIEKTPOABUTaTENs .

20.M3mepenne KITJ[ anekTpoaBuraTeIbHONW yCTaHOBKH.

21.OmBITHI 10 UCCIIEOBAHUIO SIBICHUS 3JEKTPOMArHUTHOW MHIYKIMH: UCCIIE0OBaHUE

W3MEHEHHU 3HAYEeHUS ¥ HATPaBJICHUS MHIyKIIHOHHOTO TOKA.

SouhkwdE

0-i1 kJ1acc
Paznen 8. Mexannueckue siBJICHUS.

Mexaanu4deckoe JABUXKCHUC. MaTepI/IaJ'II)HaH touka. Cucrema orcuera. OTHOCUTEIIHLHOCTD
MEXaHUYCCKOI'O IBUKCHUA. PaBHOMepHOC HpHMOHHHeP’IHOG JABUKCHUC. HepaBHOMepHOG
HpﬂMOHHHeﬁHoe JABWXKCHUC. Cpe;lem 1 MI'HOB€HHAasA CKOPOCTH TCJIa IIPpU HEPABHOMEPHOM
JABUKCHUU.

Yckopenue. PaBHOyckopeHHOE mpsMonHelHoe aBrkeHne. CBoOoHoe najaeHue. OmbIThI
lanumnes.

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

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

Cuna ynpyroctu. 3akoH ['yka. Cuia TpeHus: CHiia TPEHHS CKOJIbKEHUS, CUJ1a TPEHUSI MTOKOS,
Jpyrue BUAbI TPEHUSL.



Cuna TSKeCTH U 3aKOH BCEMUPHOTO TATOTEHMS. Y CKOPEHHE CBOOOHOIO MaACHMUS.
JBmxenue manet Bokpyr Connua. IlepBas kocmuueckast ckopocts. HeBecomocTs 1
IIEPErpy3KHu.

PaBHOBecue marepuanbHON TOUKU. AOGCOIIOTHO TBEPI0€ TeI0. PaBHOBECHE TBEPAOIO Tena ¢
3aKpEIUICHHOM OChIO BpaleHuss. MoMeHT cuibl. LIeHTp TsxecTH.

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

Mexannueckast pabota u MOIHOCTb. PaboTa cui TsxecTH, ynpyrocty, TpeHus. CBs3b
SHepruu u padotsl. [loTeHnanpHas SHEPrus Tena, NOAHITOrO HaJl TOBEPXHOCTHIO 3EMJIH.
[TorenumanpHas sHEprys cxarol npykuHbel. Kunernueckas sueprus. Teopema o
KMHETUYECKOW SHEPIuu. 3aKOH COXPaHEHUSI MEXaHUYECKOW dHEPIUU.

JdeMmoHcTpanum.

1. HabGmrogeHre MEeXaHMYEeCKOTO ABMKEHUS TeJla OTHOCUTEIILHO Pa3HBIX TEJl OTCYETA.
2. CpaBHeHHe ITyTel U TPAaeKTOPUH JIBUKEHUS OJJTHOIO U TOT'O YK€ Tela OTHOCUTEIIBHO
pa3HBIX TEJ OTCYETA.

W3mepeHune cKOpOCTH U YCKOPEHUS MPSMOIMHEHHOTO ABHKEHHUS.

HccnenoBanue Mpu3HaKOB PABHOYCKOPEHHOTO ABIKEHHUS.

HaGntoneHnue nBukeHus Tella o OKPY>KHOCTH.

Habnronenne MexaHM4YeCcKUX SIBJICHUH, MPOUCXOAAIINX B CHCTEME OTCUYETa
«Tenexka» npu ee paBHOMEPHOM U YCKOPEHHOM JBH)KEHUH OTHOCHTEIBHO
KaOuHeTa (PU3UKH.

7. 3aBHUCUMOCTb YCKOPEHUS Tela OT MacChl TeJla U AeHCTBYIOIEH Ha HErO CUIIBI.

8. HaOmonenne paBeHCTBA CHIT TP B3aMMOJICHCTBHH TEll.

9. M3meHeHue Beca Teja MPU YCKOPEHHOM JIBUKEHUU.
10.ITepenayua uMITysIbCa IPH B3AMMOACHCTBUH TEL.
11.TTIpeoOpa3oBaHus SHEPTUU NPU B3aUMOACHCTBUH TeEIL.
12.CoxpaHeHne UMITyJIbCa TIPH HEYTIPYTOM B3aUMOJICHCTBUH.

13.CoxpaHeHune uMITyJsibca Mpu adCOMIOTHO YIPYTOM B3aUMO/IEHCTBHH.

14 HabnroieHne peakTUBHOTO JBUYKEHUS.

15.CoxpaHeHnne MeXaHMYeCKOW SHEPTUU MPU CBOOOAHOM MaJCHUU.

16.CoxpaHeHre MEXaHHYECKOW PHEPTUH TP IBIKSHUH TeJla MO/ ACHCTBUEM

HpPY>KHUHBL.

o s wW

JlaGopaTopHble paGoThI U ONBITHI.

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

2. OrmpeneneHue cpeHeil CKOPOCTH CKOJIBXEHUST OpyCKa WITH JBMKEHHS MapuKa o
HAKJIOHHOM INIOCKOCTH.

3. Ompenenenne yCKOpeHUs Tela P PaBHOYCKOPEHHOM JIBIDKEHHH TT0 HAKIIOHHOH
IJIOCKOCTH.

4. WccrnenoBaHue 3aBUCUMOCTH IIyTH OT BPEMEHH MPU PaBHOYCKOPEHHOM JIBUKEHHUU
0e3 Ha4aJIbHON CKOPOCTH.



5. IIpoBepka runoTe3bl: €Ciiy NPy PAaBHOYCKOPEHHOM JIBUKEHUHU 0€3 HauaabHON
CKOPOCTH ITYTH OTHOCSITCS KaK PsiJi HEUETHBIX YHCEN, TO COOTBETCTBYIOIIHUE
IIPOMEKYTKH BPEMEHHU OJJMHAKOBBI.

6. MccnenoBanue 3aBUCUMOCTHU CHJIBI TPEHUS CKOJIBKEHHSI OT CHIJIBI HOPMAJIBHOTO

JIaBJICHUSL.

Onpenenenre KodhUITUEHTA TPESHUS CKOJBKCHHS.

OnpeneneHne )XeCTKOCTH NPYKUHBI.

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

10.Onpenenenre paboThl CHIIBI YIPYTOCTH IPHU 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, CEHCMHUUYECKUEC
BOJIHBI.

3ByK. 'poMKOCTb 3ByKa U BbIcOoTa TOHa. OTpaxkeHue 3Byka. IH(QPa3ByK U yJIbTpa3ByK.
JdeMoHcTpanum.

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

HabmtoneHune BBIHYKACHHBIX KoJIeOaHUI U pe3oHaHca.

PacnipocTpaHeH#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 Iepuoa KojaeOaHH MaTEMAaTHUYECKOT0 MasiTHUKA.

Onpenenenre 4acToThl ¥ Mepro/ia KoiaeOaHui Npy>KMHHOTO MasiTHUKA.

3. HccnenoBaHue 3aBUCMMOCTH MEpro/ia KoJeOaHuil MOIBEIIEHHOT0 K HUTH Ipy3a OT
JUTUHBI HUTH.

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

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

6. OmbIThI, AEMOHCTPHUPYIOLIUE 3aBUCUMOCTh TIepro/ia KojaeOaHUi Py KUHHOTO
MasiTHUKa OT Macchl Ipy3a U )KECTKOCTH MPY>KUHBI.

7. V3MepeHHe yCKOpEHUsi CBOOOHOTO MaIeHHS.

N

Pa3gen 10. DiekTpoMarHuTHoe 1oJie M 3JJeKTPOMATHUTHbIE BOJTHBI.



DJIEKTPOMArHuTHOE T0JIe. DJIEKTPOMarHuTHhIE BOJIHBI. CBOMCTBA 3JIEKTPOMArHUTHBIX BOJIH.
[[Ixana 31neKTPOMArHUTHBIX BOJIH. VICII0JIb30BAHUE AIEKTPOMArHUTHBIX BOJIH JJI 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 monens cBera. Mictounuku ceera. [IpsaMonnHeiHOE pacipOCTpaHEHUE CBETA.
3armeHnus Connua u JIynel. Otpaxkenue cera. [lnockoe 3epkano. 3akoH OTpakeHHUs CBETA.

IIpenomnenue cBera. 3aKoH MpeaoMieHUs cBeTa. [loaHOe BHYTpEHHEE OTpaKEeHHE CBETA.
Vcnonb30BaHue MOJIHOTO BHYTPEHHETO OTPayKEHUsI B ONTUYECKUX CBETOBOJAX.

JIunza. Xop myueit B muH3e. OnTuyeckas cucreMa ¢Goroarniapara, MUKpOCKOIa U TeJIECKoIa.
I'ma3 xak onrrueckas cucrema. binm3opykocTs U JaIbHO30PKOCTb.

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

JdeMoHcTpanum.

[IpssMonMHENHOE pacpOCTPAaHEHHUE CBETA.

OtpaxeHue cBera.

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

OnTruyeckuii CBETOBO/I.

Xon nydeit B cobuparolei JnH3e.

XoJ Ty4deil B pacCEeMBaloOIIeH JIMH3E.

[Tonmyuyenne n300pa>keHU € 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.

©CoNo~wWNE

JlaGopaTopHbie padoThI M ONBITHI.

1. MccnenoBanue 3aBUCHMOCTH yTIJla OTPasKEHUsI CBETOBOTO Jy4a OT yIJia MajeHHUs.

2. M3ydeHue xapakTepUCTUK N300paKeHUS MTPeIMeTa B INIOCKOM 3epKaje.

3. HccrnenoBanue 3aBUCUMOCTH YTJIa MIPEIOMIIEHUS CBETOBOIO JIy4a OT YIJIia MaJeHUs
Ha TPaHMIIE «BO3TYX—CTEKIION.



4. TlonyueHne n300pakKeHHUI C ITOMOIIBIO COOMPAFOIICH JIMH3HI.

5. Omnpenenenue GOKYCHOTO PACCTOSIHHSI M ONTHYECKON CHIIBI COOMPAIONICH JTUH3HI.

6. OmBITHI 11O Pa3JIOKEHUIO OEJIOTr0o CBETa B CIIEKTP.

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

Pasznea 12. KBaHTOBbIC SIBJICHUA.

OmnbiThl Pesepdopna u muranerapuast mozens atroma. Monens atoma bopa. Mcnyckanue u
IIOTJIOIEHUE cBeTa aTOMOM. KBaHTEI. JInHEeWuaThie CIIEKTPBI.

PanuoakTtuBHOCT. Anlb(a-, 6eTa- u ramma-uznydenus. CTpoeHre aTOMHOTO s/pa.
Hyknonnas mogens aroMHoro siapa. M3oronel. PaguoaktuBHbie npespatieHus. [lepuon
noyypacnaja aTOMHBIX sIIEp.

SnepHble peakuu. 3aKOHbI COXPAHECHHSI 3apPSA0BOT0 K MAaCCOBOT'O YUCE. DHEPTHS CBS3H
aTOMHBIX siziep. CBs3b Macchl U dSHepruu. Peakuuu cunrtesa u aenenud suep. Mctounuku
sHeprur CoJIHIIA U 3BE3/I.

SAnepHas sHepreTuka. JIeMCTBUSA paguOAKTUBHBIX U3JIyUYECHUN HA KUBBIE OPraHU3MBI.
JdeMoHcTpanum.

CriekTpbl M3ITy4eHHsSI U TIOTJIOIICHHUS.

CriexTpbl pa3InyHbIX T'a30B.

Cnektp Bomopoza.

HaGmonenne TpexkoB B kamepe Buibcona.

Pabota cueTurka MOHU3UPYIOIUX U3TYyYEHUH.

Perucrpanus u3mydeHus: IpUPOIHBIX MUHEPAJIOB U TIPOTYKTOB.

ouhkwnE

JlaGopaTopHble paGoThI U ONBITHI.

1. HabmioneHure CIUIONIHBIX U JIMHEHYAThIX CIIEKTPOB M3ITyYeHHUS.

2. UccnenoBaHue TPEKOB: U3MEPEHHE SHEPTUH YACTHUIIBI [T0 TOPMO3ZHOMY MyTH (10
doTorpadusim).

3. M3mepeHue paauoakTUBHOTO (hoHA.

IHoBTOPHUTEJIBbHO-00001IAXO M MOYJIb.

[ToBTOpHUTENEHO-0000IIAOIINI MOy TPEIHA3HAYCH JJIsI CUCTEMATH3AIMH 1 0000IIeHUS
MPEIMETHOTO COJIEPXKAHMS U OIBITA AEATEIbHOCTH, IPHOOPETEHHOTO MPU U3YUYEHUH BCETO
Kypca HU3UKH, a TaKXKe IS TIOATOTOBKH K OCHOBHOMY TOCYJapCTBEHHOMY dK3aMeHY TI0
¢buzuke A5 00ydaromuXcs, BHIOPABIINX 3TOT YYEOHBIH MpeIMeT.

HpI/I HU3YUYCHUU JAaHHOT'O MOAYJIA PCAIU3YIOTCA U CUCTCMATU3SUPYIOTCA BUABI ACATCIIBHOCTH,
Ha OCHOBEC KOTOPEBIX o0ecreynBaeTCs JOCTHXKCHUC NTPCAMETHBIX U METANIPEAMETHBIX
IIaHUPYEMBIX PE3YJIbTATOB O6y‘{eHI/I}I, (I)OpMI/IpyeTC}I €CTCCTBCHHO-Hay4YHasl TpaMOTHOCTbG.
OCBOCHHEC HAYYHBIX METOJO0B UCCIICAOBAHWA SIBIICHHI IpUpoabl U TEXHUKHU, OBJIAJICHUC
YMCHUSIMU O0OBSICHATH (bmnqecxne SABJICHUS, IPUMCHSAA ITOJYUCHHBIC 3HAHWA, PCIIATh
3aaa4u, B TOM YHCJIC KAUECTBCHHBIC U OKCIICPUMCHTAJIBHEIC.



HpI/IHI_[I/IHI/IaJ'II)HO ,I[GSITCJ'IBHOCTHHﬁ XapakTep JaHHOI'O pa3aciia pealnu3yeTcsa 3a CYCT TOro,
qTo 06yqa}0mnecs1 BBITIOJIHAIOT 3aJIaHUA, B KOTOPBIX UM IIPCAJIaracTC.

Ha OCHOBE TOJTYYEHHBIX 3HAHUI pacrio3HaBaTh M HAYYHO OOBIICHITH (PH3UUECKHE SBIICHUS B
OKPY’KaIOIIIEeH MPUPOJIC U TTOBCEIHEBHOM KU3HH;

HCIIOJIb30BATh HAYYHBLIC MCTOABI UCCIICAOBAHUA (1)I/ISI/I‘ICCKI/IX SIBJIGHI/Ifl, B TOM YMCJIC OJIAd
IIPOBEPKH THIIOTE3 U MOJIYUYCHHUS TCOPETUUYECCKUX BBIBOIOB,

OOBACHATH HAay4YHBIC OCHOBBI Hauoboee BaXKHBIX ,Z[OCTI/I)KCHI/II‘/'I COBpPEMEHHBIX TGXHOHOFHP'I,

HaIpuMEp, NPaKTUUICCKOTr0 UCIIOJIb30BaHUS PA3JIMYHBIX KCTOYHUKOB SHEPIrMU HA OCHOBC
3aKOHa MMPEBPAILICHUA U COXPAaHCHUS BCEX M3BECCTHBIX BUAOB SHEPTHH.

IlnanupyemMble pe3yabTaTbl 0CBOEHUS
npeaMeTa

HSy‘IeHI/IC (1)I/ISI/IKI/I Ha YPOBHC OCHOBHOI'O O6H.[€FO 06p330BaHI/I$I HaIpaBJICHO HAa JOCTHXKCHHUC
JIMYHOCTHBIX, MCTANTPCAMETHBIX U IPCAMCTHBIX 06p330BaTCJII)HI)IX PE3yJIbTAaTOB.

JINYHOCTHBIE PE3YyabTaTbI

B pesynbrare n3zyuenus GU3MKN Ha yPOBHE OCHOBHOTO 00IIIEro 0Opa3oBaHUs Yy
oOyyarorierocs 0ynyT chopMUPOBaHBI CIEAYIOIINE TUIYHOCTHBIC PE3YJIHTATHI B YACTH:

1) naTpHOTHYECKOT0 BOCITUTAHMSI
e TPOSIBJICHHME NHTEPECA K UCTOPUU U COBPEMEHHOMY COCTOSIHUIO POCCUHCKON
¢buznyeckoil HayKu,;
e IIEHHOCTHOE OTHOLIEHHE K JOCTHKEHUSIM POCCUMCKUX YUEHBIX-(DU3HKOB;
2) rpaIaHCKOr0 U TYXOBHO-HPABCTBEHHOT0 BOCIIHTAHUS
e TOTOBHOCThb K aKTUBHOMY yUYacTHIO B 00CYKJIE€HUH OOIIECTBEHHO 3HAYUMBbIX U
ATUYECKHUX MPOOJIeM, CBI3aHHBIX C MPAKTUYECKUM IPUMEHEHUEM JTOCTUKEHUI
buzukwy,
e 0CO3HAaHUE BA)XHOCTH MOPAJIBHO-3TUYECKUX MTPUHIIUIIOB B JEATEIBHOCTH YUYEHOTO;

3) 3cTeTHYeCKOro BOCIIHTAHUS .

e BOCIHPUATHEC DCTCTHYCCKUX KAUCCTB (bPISI/IquKOI\/’I HayKHu:. €€ TapMOHUYHOI'O
IIOCTPOCHUSI, CTPOIrOCTH, TOYHOCTH, JJAKOHUYHOCTH,

4) HeHHOCTH HAYYHOT0 MO3HAHUSI:

e OCO3HaHHUE LIEHHOCTH (PU3MUECKON HAYKH KaK MOIHOT'O MHCTPYMEHTA MO3HAHUS
MHpPA, OCHOBBI Pa3BUTHUSI TEXHOJIOTUH, BAXKHEHIIIEH COCTABIISIOIIEH KYJIbTYPHI;



e pa3BHUTHE HAYYHOU JII0OO3HATEILHOCTH, MHTEPECA K MCCIIEIOBATEIbCKON
JIESITELHOCTH,

5) (l)OpMHpOBaHI/Iﬂ KYJbTYPHLI 310POBbSI U SMOIIMOHAJIBHOTO ﬁnarononyqnﬂ:

e 0CO3HAHUE IIEHHOCTH 0e30MmacHOro 0opasa *H3HU B COBPEMEHHOM
TEXHOJOTHYECKOM MUPE, BAKHOCTHU MPaBHUII O€30MACHOTO IMOBEIACHHS HA
TpPaHCIIOPTE, Ha JIOPOTax, C AMEKTPUUYECKUM U TEIJIOBBIM 000pPYIOBAHUEM B
JIOMAIIHUX YCIOBUSIX;

e c(pOpMUPOBAHHOCTH HaBbIKa peiiekcruu, IpU3HAHUE CBOETO MpaBa Ha OLUIUOKY U
TaKOI'o )K€ [IpaBa y APyroro 4ejaoBeKa,

6) TPy10BOT0 BOCIIMTAHUSI

e AKTHBHOEC y4acCTHE B PEIICHUHU MPAKTUUYECKUX 3a/1a4 (B paMKaX CEMbH,
00pa3oBaTe/IbHON OpraHu3alIiy, TOPOa, Kpasi) TEXHOJIOTHYECKON M COIUATbHOM
HaIPaBJIECHHOCTH, TPEOYIOIINX B TOM YHUCJIEC U (PU3NYECKUX 3HAHUIA,

e HHTEpEC K MPAKTUYECKOMY U3YUYCHHIO MPOECCHii, CBA3AHHBIX C (PU3UKOIA;

7) 3K0JIOrHYeCKOro BOCIIUTAHMSA:
e OpHUCHTAIMS HA MPUMEHEHUE QU3MUSCKUX 3HAHWH JIsl pEIICHUS 3a/1a4 B 00JIACTH
OKPY’KaIOIIeH cpe/ipl, JIAHUPOBAHUS ITOCTYIKOB U OLIEHKH UX BO3MOXKHBIX
MOCJIEACTBUM JUIsl OKPYIKaIOLIEH cpenbl;

e OCO3HaHUE I100aBEHOTO XapaKTepa 3KOJIOTHICCKUX Hp06.]'[eM )51 HYTCI\/’I UX PCIICHUSI,

8) aJantanu K H3MEHAIOIUMCH YCJI0BUAM COIMAJIbLHOM 1 ﬂpHpO}IHOﬁ cpeabl:

MOTPEOHOCTh BO B3aUMOJICHCTBUY IPY BHIMOJHEHUH UCCIIEIOBAaHUI U IPOEKTOB

(bu3nUecKoil HarpPaBIEHHOCTH, OTKPBITOCTh ONBITY U 3HAHUSM APYTHUX;

e TIOBBIIICHHE YPOBHS CBOEH KOMIIETEHTHOCTH Y€pe3 MPAKTHUUECKYIO JESITEbHOCTD;

e TOTPEOHOCTH B (POPMHUPOBAHNUN HOBBIX 3HAHUM, B TOM 4yHciie (GOPMYJIUPOBAThH UJIEH,
MOHSTHSI, TUIOTE3bI O (PU3NYECKUX 0OBEKTAX U SIBICHUSX;

e OCO3HaHUE JIe(UIMTOB COOCTBEHHBIX 3HAHUI U KOMIIETEHTHOCTEN B 00JIaCTH
buzukwy,

e IIJJAHUPOBAHUE CBOETO Pa3BUTHsI B IPUOOPETEHUHU HOBBIX (PU3MUECKUX 3HAHUI;

e CTpEMJICHHE aHAJIU3UPOBATH U BBISBIATH B3AUMOCBSI3H MIPUPO/IbI, 00IIECTBA U
HKOHOMHKH, B TOM YHCJI€ C UCIIOJIb30BaHUEM (PM3NUECKUX 3HAHUH,

e OLIEHKA CBOUX JICHCTBUI C yU€TOM BIIMSHUS HA OKPYKAIOIIYIO CPETY, BOBMOMKHBIX

17100aTbHBIX TOCIEICTBHHA.

MeTanpeaMeTHbie pe3yJbTaThl

B pesynbrare ocBoeHUs MporpamMMbl 1o PU3UKe HA YPOBHE OCHOBHOTO OOIIETO 00pa30BaHUs
y oOy4arorierocst 0ynyT chopMUpOBaHBI MeTaNpeIMeTHbIE Pe3yJIbTAaThl, BKIIOYAIONINE
MO3HABATEIbHBIE YHUBEPCAbHBIE YUeOHbIE TEHCTBUS, KOMMYHHUKATUBHBIE YHUBEPCALHBIC
y4ueOHbIE JeHCTBUS, pEryIsITUBHbIE YHUBEPCAIbHbIE YUEOHbIE IeHCTBUS.

ITo3HaBaTe/IbHbIE YHHBEPCAJIbHbIE YUeOHbIe 1eCTBHS



Ba3oBble Jiornyeckue neiicTBUA

BBISIBJISITh M XapaKTEPHU30BaTh CYIIECTBEHHbBIC TPU3HAKU 00BEKTOB (SIBICHUIN);
yCTaHABIIMBATh CYIIECTBEHHBINA MPU3HAK KIACCH(PUKAIIUU, OCHOBAHWUS JUIS
00001ICHUS U CPAaBHEHUS;

BBISIBJISTH 3aKOHOMEPHOCTH U MIPOTHBOPEYHUS B PACCMATPUBAEMBIX (paKTaX, JaHHBIX
Y HAOJIFOJICHUSIX, OTHOCSIIIUXCS K (DU3HMUYECKUM SIBIICHHSIM;

BBISIBJISTH PUIMHHO-CIICJICTBEHHBIC CBSI3H MPU U3YYCHUH (PU3NICCKUX SIBICHUN U
IPOIIECCOB, JeNIaTh BBIBOJIBI C HCITOJIb30BAHMEM JCTyKTHBHBIX U HHIYKTUBHBIX
YMO3aKIIOYCHH, BBIIBUTATh TUIIOTE3bI O B3AaUMOCBSI3AIX (PU3NYCCKUX BEITUYHH;
CaMOCTOSATEIILHO BEIOMPATH CIIOCO0 perieHus yueOHOH (hPU3MIEeCKOM 3a1aun
(cpaBHEHHE HECKOJILKUX BAPHAHTOB PEIICHUS, BEIOOp HarboJIee MOIXOISIIETO ¢
YUYETOM CaMOCTOSITEIIbHO BBIJICJICHHBIX KPUTEPHEB).

ba3oBble ucciaenoBaTelbCcKue AeiicTBHS.

KCII0JIH30BaTh BOMPOCHI KaK MCCIIEA0BATEIbCKUN HHCTPYMEHT ITO3HAHMUS,

e TPOBOJUTH IO CAMOCTOSITEILHO COCTABJICHHOMY ILJIAaHY OMBIT, HECIIOKHBIH
(bu3HYEeCKU HIKCIIEPUMEHT, HEOOJIBIIIOE HCCIIEIOBAHNUE (PU3NYECKOTO SABJICHHUS,

e OLIGHUBATH HA MPUMEHUMOCTD U JOCTOBEPHOCTh MH(POPMAIIHIO, TOTYYCHHYIO B X0O/I€
MCCJICIOBAHMS WIIH SKCIIEPUMEHTA,

e CaMOCTOATEIHHO (hOPMYIHPOBATH OOOOIIEHHS U BBIBOJIBI 110 pe3yjIbTaTaM
IIPOBEJICHHOT'0 HAOJIIO/IEHNUS, OTIbITA, UCCIIEIOBAHMS,

e TMPOTHO3MPOBATH BO3MOXKHOE JalbHElIIee pa3BUTHE (PUZNUECKUX MTPOLIECCOB, a

TaK>K€ BBIJIBUTATH MPEATIONOKEHHS 00 UX Pa3BUTUHU B HOBBIX YCIOBHSX U

KOHTEKCTaXx.

Padora c unopmanmeii:

e TPUMEHSATH PA3INYHBIE METO/IbI, UHCTPYMEHTHI U 3aIIPOCHI IIPH IMOMCKE U 0TOOpE
UH(OPMALIMU WK TaHHBIX C YYETOM IPeUI0KeHHON yueOHoM (u3nyeckoit 3a1auu;

e AHANM3MPOBATh, CUCTEMATU3UPOBATh U UHTEPIIPETUPOBATH NH(OPMALIHIO
pas3INYHbIX BUIOB U (GOPM MPEICTABICHHUS;

e CAMOCTOATEIBHO BHIOMPATh ONTUMAIbHYIO (POPMY Ipe/IcTaBIeHUs HHDOPMALIUU U
WUTIOCTPUPOBATh pPELIacMble 3a7a4l HECIIOKHBIMU CXEMaMH, IMarpaMMaMH, HHOU
rpaguKoi U UX KOMOMHAITUSIMH.

KoMMyHHKaTHBHBIE YHUBEPCAJIbHbIC Y4eOHbIE el CTBUA:

B X0/1€ 00CYX/1eHus! ydeOHOro MaTepHaa, pe3yabTaToB JabopaTOPHBIX padoT U
MIPOEKTOB 33]]aBaTh BOIPOCHI MO CYIIECTBY 00CYKIa€MOI TEMbI U BBICKa3bIBATh
UJied, HalleJIeHHbIE Ha pelleHHe 3a7auil U MOoJIep KaHue OaroxenaTeaIbHOCTH
OOILIEHHUS;

e COINOCTABIISATh CBOM CYXJEHHS C CYKIECHUSIMH JPYTUX YYaCTHUKOB JIHAJIOTra,

00OHapyKUBATh Pa3IMIUe U CXOJICTBO MO3MUIIHN;

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

e IyOJMYHO MPECTABIATH PE3YIbTATHI BEITIOTHEHHOTO (PU3NYECKOTO OIBITA

(3KCTIEepHMEHTa, HCCIIEIOBAHUS, IPOCKTA);
e TIOHUMATH M UCIIOJIH30BATh MIPEUMYIIECTBA KOMAHIHOW ¥ HHANBUAYAIBHON PabOTHI
IIPY PELICHUU KOHKPETHOHN (PU3HuecKoil mpoOIemsl,



e TIPUHUMATH IICJIM COBMECTHOM JIEITEIbHOCTH, OPraHU30BhIBATh JICUCTBHUS 110 €€
JOCTHIKEHUIO: PACTIPEACIISATH PO, 00CYKIaTh MPOIECCHl M PE3YJIbTATHI
COBMECTHOM paboThl, 0000IIaTh MHEHUS HECKOJIKUX JIFOJICH;

e BBINOJHATH CBOIO YacTh PabOTHI, JOCTHUTast KAYECTBEHHOTO PE3yJIbTaTa IO CBOEMY
HAIPABJICHUIO U KOOPAWHHUPYS 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 CUTYAIMSX, TPEOYIOMNX IS
pemieHus GU3NUECKUX 3HAHU,

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

e CAMOCTOATEIBHO COCTABIIATH AITOPUTM PELIEHUS PU3NUECKON 3a/1auul UJIH IJIaHa
HCCJICIOBAHMSI C YUETOM MMEIOIIUXCSI PECYpPCOB U COOCTBEHHBIX BO3MOKHOCTEIA,
apryMeHTHpOBAaTh MpEeAJIaraeéMble BApUaHThl PEILICHUH;

e JienaTh BHIOOP M OpaTh OTBETCTBEHHOCTH 3a PEIICHUE.

CaMOKOHTPOJIb, SMOIIMOHAJIbHBIN HHTE/JIEKT:

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

e OOBSACHATH NPUYHHBI JOCTIKCHUS! (HEIOCTIIKCHUSI) Pe3yJIbTaTOB IS TEIbHOCTH,
JIaBaTh OLIEHKY IPUOOPETEHHOMY OIIBITY;

e BHOCHUTb KOPPEKTHBBI B ICATEIBHOCTH (B TOM YHCIIE B XOJI BBHIMOTHECHHS
(HU3MUECKOTO UCCIIETOBAHMUS HJIH IPOEKTA) HA OCHOBE HOBBIX OOCTOSTEIBCTB,
U3MEHUBIIUXCS CUTYalMi, YCTAHOBJIEHHBIX OMIMOOK, 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 TIIpPHU3HABATh CBOE IIPABO HA OLIMOKY MPH pelieHuH (pU3NUecKuX 3a7ay Ui B
YTBEPKACHUSIX HA HAyYHbIE TEMbI M TaKOE K€ MPaBo JIPyroro.

IIpeanMeTHBIE pe3yabTAThI

7-i RJIace

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

e HCIONB30BATh MOHATHUSA: PU3NUECKUE U XUMUYECKHE SBJICHHUS, HAOIIOIEHHE,
AKCIEPUMEHT, MOJIEITb, TUTIOTE3a, SAMHHIIBI (PU3HMIECKUX BEIIMYHH, aTOM,
MOJIEKYJIa, arperaTHbIe COCTOSIHUS BelecTBa (TBEpI0e, JKUAKOE, Ta3000pa3Hoe),
MEXaHUYECKOe JBMKEeHUE (PaBHOMEPHOE, HEpaBHOMEPHOE, PSMOJIMHEITHOE),
TPaeKTOpHsl, paBHOJACHCTBYOIIas cuia, Aedopmanus (yrnpyras, miacTaieckas),
HEBECOMOCTh, COOOILAIOIINECS COCYIBI;



o pasnuyaTth sBieHUs (Auddy3us, TEIIIOBOE IBIKCHUE YaCTUI] BEILIECTBRA,
paBHOMEPHOE JBUKEHHE, HEPABHOMEPHOE JIBH)KEHUE, MHEPLIUS, B3aUMO/IEHCTBHE
TeJ1, PABHOBECHE TBEPIBIX TEJI € 3aKPEIUICHHON OCBIO BpallCHMs, lleperada
JIaBJICHUS TBEPBIMU TEJIAMH, KHUJIKOCTSAMHU U ra3aMH, aTMOC(HEpHOE AaBlICHHE,
IUIaBaHKE TEJ, IPEBPAILCHNS MEXaHUYECKON SHEPrHHU) [0 OIHCAHUIO UX
XapaKTEepHBIX CBOWCTB U HA OCHOBE OIBITOB, IEMOHCTPUPYIOIIUX TAHHOE
buznyeckoe sBICHUE;

e pacro3HaBaTh NMPOSBICHNUE U3YyUEHHBIX (PU3NUECKUX SIBICHUI B OKPYKAIOILIEM
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 TEJIC YETOBEKa, IIPU 3TOM MEPEBOIUTH MPAKTHUECKYIO
3a/1a4y B y4eOHYIO, BBIICIATH CyLIECTBEHHbIC CBOMCTBA (MIPU3HAKK) (DUHUECKUX
SIBIICHUM

e ONMCHIBaTh U3yYEHHBIC CBOMCTBA TEJ U (PU3UUECKUE SIBIICHUS, UCIIOIb3Y 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,
MeXaHU4YecKasi paboTa, MOIHOCTb, MJIEYO CHUJIbI, MOMEHT CUJIbI, KO3 (UIIMEHT
HIOJIC3HOTO JCHCTBUS MEXaHU3MOB, KHHETHUYESCKAs U MMOTCHIIMAIbHAs SHEPTHSL), IIPH
ONKCAaHUU MIPABUIBHO TPAKTOBATh (PU3NUECKUN CMBICI UCIIOJIb3YEMBbIX BEJTUUUH, UX
0003HauCHHSI ¥ €IMHUIIBI PU3NUECKUX BEITHMYUH, HAXOIUTH (POPMYJIIBI,
CBSI3bIBAIOILME ITAHHYIO (PU3UYECKYIO BEIUYMHY C JPYTUMU BEJIMYUHAMHU, CTPOUTH
rpaduKy N3yYEHHBIX 3aBUCUMOCTEH (PU3NYECKUX BEITUYMH,

e XapaKTepU30BaTh CBOICTBA Tell, PU3NUECKUE SIBICHUS U MPOIECCHI, UCTIONb3YS
npaBujIa CIOKEHUs I (BI0JIb OJHOM MpsiMoii), 3akoH ['yka, 3akoH [Tackas,
3aKOH ApXHMe/ia, IPaBHIO PaBHOBeCHs pbruara (0J0Ka), «30JI10TOe TPABUIION
MEXaHUKH, 3aKOH COXPAaHEHHS] MEXaHUYECKOW SHEPTUH, TIPH 3TOM J1aBaTh
CJIOBECHYI0 (POPMYJIMPOBKY 3aKOHA U 3alIUCHIBATh €r0 MaTeMaTHUECKOe
BBIpaXEHHUE;

e 00BACHATH (pU3HUECKUE 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 (PU3MUECKUX SBICHUN, (PU3NIECKUX 3aKOHA
WM 3aKOHOMEPHOCTH,

e pemaTh pacueTHbIE 3a/1a4i B 1-2 HelicTBUS, HCIIOB3YsI 3aKOHBI U (POPMYIIHI,
CBSI3bIBAIOIME (PU3UYECKUE BEIMUUHBI: HA OCHOBE aHAJIN3a YCIOBUS 33/1a4H
3aMKChIBaTh KPATKOE yCIOBHE, MOACTABIATh GU3NYECKUE BEIUUUHBI B (DOPMYIIBI U
IPOBOJUTH PacyeThbl, HAXOAUTh CIPABOYHBIE TaHHBIE, HEOOXOAUMBIE ISl PELICHUS
3a/1a4, OIIEHUBATh PEAUTUCTUYHOCTH TTOJTYYCHHOU (PU3NUECKON BETUUNHBI,

e pacro3HaBaTh MPOOJIEMbI, KOTOPBIE MOXHO PEIIUTh MPU MOMOIIH (PU3NUECKIX
METO/IOB, B OITUCAHUH MCCIIEI0BAHUS BBIIEIATH MPOBEPSIEMOE MPEIIOT0KEHNE
(rumore3y), pa3IuyaTh U HHTEPIPETUPOBATH MOTYUYSHHBINH PE3yIbTaT, HAXOIUTh
OIIMOKH B XOJI€ ONBITA, A€TaTh BHIBOJABI IO €r0 pe3yJbTaTaMm;

e TIPOBOJUTH OMBITHI [0 HAOTIOACHUIO (PU3NYECKUX SBICHUH WM (PU3NIECKUX
CBOMCTB Tel: GOopMyIHUPOBATH MTPOBEPSEMBIE ITPEIOI0KEHUS, COOUPATh
YCTAHOBKY M3 MPEJIOKEHHOT0 000PY/I0BAaHUS, 3alIMCHIBATH XO/1 OTbITA U
bopMyTUpOBaTh BHIBOJIHI,

e BBINOJHATH IPSAMbIE U3MEPEHUS PACCTOSIHHSI, BpEMEHH, MacChl Teja, 00beMa, CHIIbI
U TEMIIEPATYpPbl C UCIOJIB30BAHUEM AHAJIOTOBBIX U LU(POBBIX NPHUOOPOB,



3aIlUCBIBATh MIOKa3aHUs MPHUOOPOB C YUETOM 3a/IaHHON a0COIIOTHOW MOTPEIIHOCTH
U3MEPECHU,

MIPOBOJIUTH UCCIICJIOBAHUE 3aBUCUMOCTH OJTHOW (PM3NYECKOI BETMYUHBI OT JAPYTOH C
UCIIOJIb30BAHUEM IPSMBIX U3MEPEHUH (3aBUCHMOCTH ITyTH PAaBHOMEPHO
JBYDKYILETOCS TeJa OT BPEMEHH JIBHKCHHUS TEJIa, CUIIBI TPEHHS CKOJIBKCHUS OT
Beca TeJla, KauecTBa 00pabOTKH MOBEPXHOCTEH TEll M HE3aBUCUMOCTH CHIIBI 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 IJIOTHOCTH TeJa, OT IIIyOHHBI, HA KOTOPYIO
MOTPY>KEHO TEJIO, YCIOBUH TUIABaHUS TEJI, YCJIOBUN PaBHOBECHS pbluara U OJOKOB),
Yy4acTBOBAaTh B INIAHKPOBAHUHU YYEOHOT'O UCCIICIOBAHUS, COOMPATh YCTAHOBKY U
BBITOJIHATH H3MEPEHHSI, CIIEAYS MPEATIOKEHHOMY TUIaHy, (PUMKCUPOBATH PE3yJIbTATHI
MIOJTYYCHHOM 3aBHCUMOCTH (PU3UYECKUX BEIMYMH B BUJIC MPEIIOKECHHBIX TaOJIUI 1
Fpa(bI/IKOB, ACJIaTh BBIBOABI 110 PE3yJIbTaTaM HCCJICIOBAHUA,

MPOBOIUTH KOCBCHHBIC M3MEPEHUS (PU3NUECKUX BETUUUH (INIOTHOCTH BEIECTBA
KHMJIKOCTH U TBEPJIIOTO TeJa, CUJIa TPSHHUS CKOJIBKCHUS, TABIICHUE BO3/IyXa,
BBITJIKMBAIOINAs CHJIA, ICHCTBYIOINAS HAa MTOTPYKEHHOE B )KUIKOCTh TEJIO,
K03()(QUIMEHT MOJIE3HOT0 ACHCTBUS MPOCTHIX MEXAHU3MOB), CIICYS
NPE/I0KEHHONW MHCTPYKIIUH: TIPH BBITIOJTHEHUN U3MEPEHUN COOMpaTh
SKCHICPUMCHTAJIbHYIO YCTAHOBKY U BBIYUCIIATH 3HAUCHUC HCKOMOH BCJIIMYMNHBI,
coOJIr0IaTh MpaBHJIa TEXHUKH OE30MACHOCTH MPH PaboTe ¢ J1a00paTOPHBIM
000pyI0BaHUEM;
yKa3bIBaTh MPUHIIMIIBI ICHCTBUS IPUOOPOB U TEXHUYECKUX YCTPOMCTB: BECHI,
TEPMOMETP, AMHAMOMETP, COOOIAIOIIUECS COCYAbI, 0APOMETp, phlYar, MO BUKHBINA
Y HETIOJIBWXHBIH OJIOK, HAKIIOHHAS TUIOCKOCTh;

XapaKTCPU30BaTh MPUHIUIIBL I[eﬁCTBPISI HN3YYCHHBIX HpI/I60pOB 1 TCXHUYCCKUX
YCTPOMCTB € OMOPOii Ha X OnKcaHus (B TOM YKCIIE: MOIIIAITHUKH, YCTPOHCTBO
BOJIONIPOBO/IA, TUAPABIMUYECKHUI TIPECC, MAHOMETP, BRICOTOMED, TMOPIIHEBOW 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 HOBCGI[HCBHOI;’I KU3HU OJId oOecrieueHns
0€30MacHOCTH MpH 00pALICHUU ¢ TPHOOPAMH U TEXHHUECKUMH YCTPOWCTBAMH,
COXpaHEHHUsI 3[0POBbS M COOJIIOICHHSI HOPM IKOJIOTUYECKOTO TIOBE/ICHHS B
OKpYXKarolleu cpee;

OCYHICCTBJIATH OT60p NUCTOYHHUKOB I/IH(l)OpMaHI/II/I B UHTCPHETEC B COOTBCTCTBHUHU C
3aJJaHHBIM ITOMCKOBBIM 3allPOCOM, Ha OCHOBE MMEIOIIMXCS 3HAHUW U ITyTeM
CpaBHCHHA pa3JINYHbIX HCTOUYHHUKOB BBIICIATH I/IH(l)OpMaHI/IIO, KOTOpa sABJIACTCA
NPOTHBOPEYMBON HIIH MOXKET OBITh HEJIOCTOBEPHOIA;

WCIOJIb30BaTh MPH BHIOJHEHUH YUEOHBIX 3aJaHUI HAyYHO-TIOMYJISIPHYIO
JauTeparypy GU3MUECKOro CoJepKaHus, CIIPABOYHBIC MAaTEPUAIIbI, PECYPChI CETH
WuTepHer, BiageTh NpueMaMi KOHCIIEKTUPOBAHUS TEKCTa, IPeoOpa3oBaHus
UH(OPMAIIUU U3 OJHOI 3HAKOBOI CUCTEMBI B JIPYTYIO;
cO31aBaThb COOCTBEHHEIE KpaTKUE€ MMCbMEHHBIC U YCTHBIC COO6I].[CHI/I$[ Ha OCHOBC 2—
3 MUCTOYHHUKOB UH(POPMALIUU (PU3UUECKOTO COJICPIKAHHS, B TOM YUCIIC TTYOJINIHO
JieTIaTh KpaTKUe COOOIICHUS O pe3ysibTaTax MPOCKTOB WA YICOHBIX
UCCIICIOBAHMIA, TIPU 3TOM I'PaMOTHO MCIOJIh30BATh U3yUCHHBIN MOHITUHHBIN
amnmapart Kypca (pU3uKH, COMPOBOXK/IATh BRICTYTUICHHE MPE3CHTAIUEH,

IIPpH BBIITOJIHCHUN y‘-ICGHLIX IIPOCKTOB U I/ICCHCHOBaHI/Iﬁ pacnpeacisitb O6513aHHOCTI/I
B TPYIIIE B COOTBETCTBUU C ITOCTABJICHHBIMH 33]]a4aMH, CIICJIUTh 33 BHIMIOJIHEHUEM



ILUIaHa JEWCTBUH, aleKBATHO OLIEHUBATL COOCTBEHHEIN BKJIAJ B IE€SITEILHOCTD
TPYIIIbI, BEICTPAUBaTh KOMMYHUKATUBHOE B3aUMOJICHCTBUE, YUUTHIBas MHECHUE
OKPY’KAOIIIHX.

8-i1 ki1ace

K koniy o0yuyenus B 8-M KJjiacce npeMETHBIC pe3yJIbTaThl Ha 6a30BOM YPOBHE JIOJIKHBI
OTpaxkaTh c(HOPMUPOBAHHOCTH Y OOYHAIOIIUXCSI YMEHUI:

e HCIOJB30BaTh MOHATHUA. Macca U pPa3MepPbl MOJIEKYJI, TEIUIOBOE JBUKCHUE aTOMOB U
MOJIEKYJI, arperaTHbIe COCTOSHUS BEIECTBA, KPUCTAIMUECKUE U aMOPQHBIE Tea,
HACBILICHHBIN U HEHACBIIICHHBIH 11ap, BIIAXXHOCTb BO3yXa, TEMIIEPATYDa,
BHYTPEHHSS SHEPTHs], TEIJIOBOM JIBUIATEIlb, IIEMEHTAPHBIN JIEKTPUUECKUM 3apsiy,
JJIEKTPUYECKOE T10J1€, IPOBOJAHUKH U JUDJIEKTPUKHU, TIOCTOSIHHBIN JIEKTPUYECKUM
TOK, MarHUTHOE I0JI€;

e pa3nuyaTh SABJICHUS (TEIUIOBOE PACUIMPEHHE U CXKATUE, TeIUIonepeaya, TerioBoe
paBHOBECHE, CMAYMBAHUE, KAIIMJULIPHBIC SIBJICHUS], UCIIApEHNE, KOHEH Ay,
IUIaBJICHUE, KpUCTA/UTU3anus (OTBepIeBaHie), KUICHHE, TeIUIonepeiada
(TerIonpPOBOAHOCTh, KOHBEKIIUS, M3JTYUYCHHE), JJICKTPU3AIHs TeJl, B3aUMOICHCTBHE
3apsAA0B, JEUCTBUS JIEKTPUUECKOTO TOKA, KOPOTKOE 3aMbIKaHUE, B3aUMOJICHCTBUE
MarHuTOB, IEUCTBUE MAarHUTHOTO I10JI HA IIPOBOJHUK C TOKOM, JIEKTPOMAarHUTHas
WHJYKIHS) [0 ONHCAHUIO UX XapaKTEPHBIX CBOICTB U Ha OCHOBE OIIBITOB,
JEMOHCTPUPYIOUINX JaHHOE (PU3NYECKOE SIBJICHUE,

e pacro3HaBaTh MPOSBICHUE U3YUCHHBIX (PU3NUYECKUX SIBICHUI B OKPYKaIOLIEM
MUpE, B TOM 4yHclie (PU3HUECKUe SBJICHUS B IPUPOJIE. TOBEPXHOCTHOE HATSHKEHUE U
KallWJUISIPHBIE SIBJIEHUS B IPUPOJIE, KPUCTAIUIBI B IpUpPOJE, n3iyuyeHue ConHua,
3aMep3aHue BOJIOEMOB, MOPCKHE OpH3bl, 00pa30BaHKE POCHI, TYMaHa, UHEs, CHETa,
AIIEKTPUUYECKHE SBJICHUS B aTMOC(epe, FIMEKTPUUECTBO )KUBBIX OPTaHU3MOB,
MarHuTHOE 1oJje 3eMi, Apei¢ NoICcoB, poJib MArHUTHOT'O MO JJIs )KU3HU Ha
3emJie, MOJSIPHOE CUSIHUE, IIPU 3TOM NIEPEBOUTH IPAKTUUYECKYIO 3aa4y B
yueOHYI0, BBIJICIATh CYIIECTBEHHbBIC CBOMCTBA (MPU3HAKK) (DU3NYECKUX SBICHH;

e ONKCHIBaTh W3yUYEHHBIEC CBOMCTBA TEJI U (PU3NUECKUE SIBIICHUS, UCTIOIb3Y S
(bu3ryeckre BeTMUUHBI (TeMIepaTypa, BHYTPEHHsISI SHEPTHUsl, KOJIMYECTBO TEIUIOTHI,
yZAeJIbHAas TEIUIOEMKOCTD BEILECTBA, YAC/IbHAsA TEIUIOTA IIJIaBJICHUS, yAEIbHas
TEIUI0Ta NapooOpa3oBaHus, yIeabHas TEIJIOTa CrOPAHUsI TOIUINBA, KOA(P(UIIUEHT
MIOJIE3HOTO ACUCTBUSA TEIJIOBOW MAILIMHBI, OTHOCUTENIbHAS BIAXKHOCTh BO3YXa,
3JIEKTPUUYECKUHN 3apsi]l, CUila TOKA, dJIEKTPUYECKOE HAIPSHKEHUE, CONTPOTUBIICHUE
IPOBOJIHUKA, Y/I€TbHOE COMPOTUBIICHNE BEILIECTBA, pa0OTa U MOITHOCTh
AIIEKTPUIECKOTO TOKA), TIPH OTMMCAHUH MPABUIIBHO TPAKTOBATh (DPU3NUECKUIA CMBICI
UCTIOJIb3YEMBbIX BEJTMUMH, 0003HAUEHUS U €MHUIBI (PU3NIECKUX BETUYMH,
HaXOAUTh (POPMYJIbI, CBSA3BIBAIOLINE TaHHYIO (U3NYECKYIO BEIMYUHY C APYTUMU
BEJIMYMHAMU, CTPOUTH IPahUKU U3yUEHHBIX 3aBUCUMOCTEHN (PU3HMUECKUX BEIUYHH;

e XapaKTepHU30BaTh CBOMCTBA TeJl, PU3NUYECKUE SIBICHUS U IPOLECCHI, UCTIONb3YSI
OCHOBHBIE ITOJI0KEHUSI MOJIEKYJISIPHO-KMHETUYECKOW TEOPUU CTPOEHUs BEILECTBA,
NPUHIINT CYTEPIIO3UIUY MoJieH (Ha KaueCTBEHHOM YPOBHE), 3aKOH COXpPaHEHHS
3apsiaa, 3akoH OMa Juid ydacTka 1enu, 3akoH Jxoyns—JIeHna, 3akoH coXxpaHeHus
SHEPTUH, MPHU 3TOM JaBaTh CJIOBECHYIO (POPMYIHPOBKY 3aKOHA U 3alMCHIBATh €T0
MaTE€MaTU4YeCKOe BBIPAKECHHUE,

e OOBACHATH (PU3MUECKHE ITPOLIECCHI U CBOWCTBA TE€J, B TOM YHCIIE U B KOHTEKCTE
CUTyaluil IPAKTUKO-OPUEHTUPOBAHHOI'O XapaKTEPa: BBIABIIATH IPUYUHHO-



CJICZICTBEHHBIE CBSI3U, CTPOUTh 00BsCHEHHE U3 1-2 JIOrnYecKUX 1aroB ¢ Onopoil Ha
1-2 u3yuyeHHbIX CBOWCTBA (PU3MUECKUX SBICHUHN, PU3MUECKUX 3aKOHOB MU
3aKOHOMEPHOCTEH;

e pelaTh pacyeTHHIC 3a/1a41 B 2—3 ACWCTBUS, UCIOJB3YsI 3aKOHBI U (POPMYIIBI,
CBsI3bIBaIOIME (PU3UUECKUE BEIMUYHUHBI: HA OCHOBE aHAIN3a YCIOBUS 3a/1a41
3aMMChIBaTh KPATKOE YCIIOBHE, BBISBIATH HEAOCTATOK JAAHHBIX JUIS PEIICHUS
3ajjauyl, BEIOUPATh 3aKOHBI U (POPMYJIbI, HEOOXOAUMBIE [Tl €€ PEeLIeHus,
IPOBOJUTH PAcUYeThl U CPABHUBATH MOYyYEHHOE 3HaUCHHE (PU3MUECKON BEITUYHHBI
C U3BECTHBIMHU JAHHBIMU,;

e pacro3HaBaTh MPOOJIEMBI, KOTOPHIE MOXHO PELIUTh MPU MOMOIIH (PU3HUECKIX
METO/I0B, MCII0JIb3YS OMCAHUE MCCIIEI0BAHNUS, BBIIEIATH IPOBEPSIEMOE
NPEIOI0KEHNE, OIICHUBATh MPAaBUIIBHOCTh MOPSIIKAa IPOBEICHUS HCCIIEIOBAHNUS,
JIeN1aTh BBIBOJIBI;

e TIPOBOJUTH OIBITHI IO HAOTIOACHUIO (PU3NIECKUX SBICHUH WIH (HU3NIECKUX
CBOICTB Tel (KanmuUIsIpHBIC SIBICHUS, 3aBUCHMOCTb JIaBJICHHS BO3/yXa OT €ro
o0beMa, TeMIepaTypbl, CKOPOCTH MPOIECCa OCTHIBAHUS U HATPEBAHUS IIPH
U3JIyYCHUH OT L[BETa U3JTydaronieil (MOorIoarmieil) HOBepXHOCTH, CKOPOCTh
UCTIAPEHHS BOJBI OT TEMIIEPATyPhl )KUAKOCTH U TUIOIIA/IN €€ TOBEPXHOCTH,
JIEKTPHU3ALMS TeJ U B3aUMOACHCTBUE JIEKTPUUECKUX 3apsA10B, B3aUMO/ICHCTBUE
MOCTOSTHHBIX MarHUTOB, BU3YyaJIM3alllsl MarHUTHBIX TOJIEH MOCTOSIHHBIX MarHUTOB,
JIeMCTBUSL MAarHUTHOTO 10JIs1 Ha TPOBO/IHUK C TOKOM, CBOMCTBA 3JI€KTPOMAarHuTa,
CBOMCTBA 3JICKTPOABHUIATEIIS TIOCTOSIHHOTO TOKa): (hOpMYyJIMPOBATh IPOBEPSIEMbIC
HPENONI0XKEHUs, COOUpaTh YCTAaHOBKY U3 MPEATIOAKEHHOT0 000py10BaHMU,
OTIHCHIBATH XOJI OTIBITAa U (JOPMYIUPOBATH BHIBOJIBI;

* BBINOJHATH NPSIMbIE H3MEPEHUS TEMIIEPATYPhl, OTHOCUTEIHHON BIaXXHOCTH
BO3/yXa, CHJIbI TOKA, HANPSDKEHUS C UCTIOIh30BAHNEM aHAIOTOBBIX MPHOOPOB H
JATYUKOB (PU3MUECKUX BEJIUYHMH, CPABHUBATh PE3YJIbTAThl U3MEPEHUH C yUETOM
3a/1aHHOM a0COJIIOTHOM MOTPENIHOCTH;

e TIPOBOJUTH MCCIEIOBAHNE 3aBUCMOCTH OJIHOM (pU3MYECKON BEIMYMHBI OT APYTo ¢
UCIIOJIb30BAHUEM TIPSMBIX U3MEPEHUH (3aBUCHMOCTh COTIPOTHBIICHHS TIPOBOTHUKA
OT €ro JUIMHBI, TUIOIIAAN MOMEPEYHOIr0 CEYEHUS U YJeIbHOTO COMPOTHBIICHUS
BEIIEeCTBA MPOBOJIHUKA, CHIIBI TOKA, WIYIIEro Yepe3 MPOBOJIHUK, OT HANIPSDKEHHS Ha
IPOBOJIHUKE, UCCIIEOBAHUE MTOCIIEI0BATEIBHOIO U AapaLIEIbHOTO COeIMHEHUH
IPOBO/IHUKOB): TIAHUPOBATh MCCIICAOBAHUE, COOMPATh YCTAHOBKY U BBIMOIHSATH
U3MEpEeHus, caelysl MpeI0KeHHOMY IJIaHy, (UKCUPOBATh Pe3yJIbTaThl
MIOJTYYSHHOM 3aBHCHMOCTH B BHJIE TAOJHUIl ¥ TPahUKOB, IENIATh BHIBOJIBI O
pe3yJbTaTaM MCCIIeJOBAHUS,

e MPOBOIMTH KOCBEHHBIC M3MEPEHUS (pru3ndeckux BequunH (yaeabHas TEIIOEMKOCTh
BEIIIECTBA, CONPOTUBJICHNE MPOBOIHNUKA, PA0OTa U MOLITHOCTh JEKTPUUIECKOTO
TOKA): MJIAHUPOBATh U3MEPEHHsI, COOMPAThH SKCIICPUMEHTAIBHYIO YCTaHOBKY,
cllefys MPeAsIoKEHHON HHCTPYKIUH, U BBIYUCIIATh 3HAUCHUE BEITUYMHBI,

e coO0/IaTh MpaBHJia TEXHUKH 0€30IaCHOCTH IpU paboTe ¢ 1abopaTOPHBIM
00opyI0BaHUEM;

e XapaKTEPU30BaTh MPHHIIUIBI JCHCTBUS H3yYSHHBIX TIPUOOPOB M TEXHUIECKUX
YCTPOMCTB C OMOPOY Ha MX OnucaHus (B TOM YUCIIE. CUCTEMa OTOIICHHUS JIOMOB,
THUTPOMETP, MapoBasi TYypOUHA, aMIIEPMETP, BOJITMETP, CUCTUHK DIICKTPUICCKON
SHEPIHUH, SJIEKTPOOCBETUTENIbHbIE TPUOOPHI, HArPEBATENbHBIE IEKTPOIPUOOPHI
(mpuMepsl), SIEKTPUUSCKHIE TPETOXPAHUTEINHN, TEKTPOMATHUT, HIEKTPOIBUTATEb
HOCTOSTHHOTO TOKA), UCIIOJIb3YsI 3HAHHSI O CBOMCTBAX (PU3UUCCKUX SIBICHUN H
HeoOXoauMbIe (PU3NUECKHE 3aKOHOMEPHOCTH;



e pacno3HaBaTh IPOCTHIC 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
napauieIbHBIM COeIMHEHUEM 3JIEMEHTOB, pa3jinyasi yCJIOBHbIE 0003HAUYCHUS
AJIEMEHTOB JIEKTPUUYECKUX LIETICH;

e [PUBOIUTH MPUMEPHI (HAXOUTh HHHOPMALIUIO O IPUMEPaX) MPAKTUIECKOTO
UCTIOJIb30BaHUs (PU3MUECKUX 3HAHUIN B TTOBCETHEBHOM KU3HU IJI 00eCTICUCHUS
0e30MacHOCTH MpHU OOpAIEHUH C TPUOOPAMU U TEXHUYECKUMHU YCTPONUCTBAMH,
COXPAHEHUS 3I0POBbS U COOJFOICHUS HOPM YKOJIOTUYECKOTO TTOBEJICHUS B
OKpYXarolleil cpeje;

e OCYIIECTBJIATH MOUCK HH(pOpMANUU (PU3HUECKOTO COJCPIKAHUS B MHTEPHETE, Ha
OCHOBE UMEIONINXCS 3HAHUN U TTyTE€M CPaBHEHUS JOMOJHUTEIbHBIX HCTOUHHUKOB
BBIICTISITH MHPOPMAITUIO, KOTOPASI SIBJISICTCS TPOTUBOPESUNBON HITU MOYKET OBITH
HEJIOCTOBEPHOM;

e HCIIOJIb30BATh MPH BBIMOJHEHUN YU€OHBIX 3aJaHUI HAYyUYHO-TIOMYJISIPHYIO
aUTepaTypy (pU3NUEeCcKOro couepiKaHus, CIPaBOYHbIC MAaTepUAIIbl, PECYpChl CETH
WNuTtepHer, B1aieTh npueMaMu KOHCIIEKTUPOBAHUS TEKCTa, MPeoOpa3oBaHus
uH(pOpMaIIUU U3 OTHOM 3HAKOBOU CUCTEMBI B IPYTYIO;

e CO3/1aBaTh COOCTBEHHBIC MMCEMEHHBIC U KPATKUE YCTHBIC COOOIIEeHHUsI, 00001mas
MH(OPMAILIHIO U3 HECKOJIBKUX UCTOUHHUKOB (DU3MUECKOT0 COJEP>KaHuUs, B TOM YHCIIE
MyOJIMYHO MPEICTABIATh PE3YIbTAThl MPOSKTHOMN WIIM UCCIIEI0BATEIbCKOM
JESTENIbHOCTH, MIPH 3TOM IPAMOTHO MCIOJIb30BaTh U3YUYCHHBIN MOHATUIHBIN
anmapar Kypca (PU3MKH, COIIPOBOXK/IATh BEICTYIUICHHUE MTPE3CHTAIMCH;

e TIpU BBHIMOJHEHUH YYEOHBIX MPOEKTOB U UCCIIEIOBAaHUI (PU3UIECKIX MPOIIECCOB
pacrpeaenarTb 00s3aHHOCTH B TPYMIE B COOTBETCTBUH 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 xoHIity o0yueHus B 9-mM ki1acce mpeMeTHbBIE pe3yIbTaThl Ha 0a30BOM YPOBHE JOJKHBI
oTpaxkaTb CHOPMUPOBAHHOCTH Y 00YUAIONTUXCS YMEHHIA:

e HCIIOJIB30BaTh MMOHATHUA. CUCTEMA OTCUETA, MaT€puajlbHasA TOYKA, TPACKTOPHUH,
OTHOCHUTEJIBHOCTh MEXaHMUECKOTO JIBMKEHHS, Aedopmartust (yrnpyras,
IUIACTUYECKAs ), 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, LIIKaJa 3JIEKTPOMarHUTHBIX BOJIH, CBET,
OJIM30PYKOCTh U 1aJIbHO30PKOCTh, CIIEKTPhl 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 Te,
PaBHOMEPHOE JBUKEHHE O OKPYKHOCTH, B3AUMOJCHCTBHUE TEJ, PEAKTUBHOE
JBIDKEHUE, KOJIeOaTeTbHOE IBIKEHHE (3aTyXarole ¥ BEIHYKICHHBIE KOJIeOaHus),
PE30HAHC, BOJIHOBOE JIBUKEHHE, OTPAaXKEHUE 3BYKa, IPSIMOIMHEHHOE
pacnpoCcTpaHEHHE, OTPAXKEHUE U ITPETIOMIIEHUE CBETA, [TOJIHOE BHYTPEHHEE



OTpPa)KCHUE CBETA, PA3JI0KEHUE OEJIOro CBETa B CIIEKTP M CI0XKEHHE CHIEKTPATbHBIX
[[BETOB, AUCIICPCHS CBETA, ECTECTBEHHAS PaJHOAKTHBHOCTh, BOSHUKHOBCHUE
JIMHEWYaTOro CIEKTPa U3ITyYCHHs) 110 OIMCAHHIO UX XapaKTEPHBIX CBOWCTB U Ha
OCHOBE OIBITOB, ICMOHCTPUPYIOIIUX JaHHOE (PU3NYECKOE SBICHHE;

e pACIO3HAaBaTh MPOSBICHUE U3YYCHHBIX (PU3HUECKUX SBICHUN B OKPYKAIOIEM MUPE
(B TOM umcie GU3NUECKHE SBICHHS B IPUPOJIC: IPUIUBBI U OTIIUBBI, IBUIKCHHE
wianeT COTHEYHON CUCTEMBI, pEaKTUBHOE JIBU)KCHHE JKHBBIX OPraHU3MOB,
BOCIPUSITHE 3BYKOB )KUBOTHBIMH, 3€MJICTPSICEHHIE, CCHCMUYECKUE BOJIHBI, IIyHAMH,
9X0, [IBETa TeJI, ONITUYECKUE SBJICHHS B IPUPOJIE, ONOJIOTHUECKOe ACHCTBIE
BUJIUMOTO, YIIbTPA(PHOICTOBOIO M PSHTTEHOBCKOTO M3JIy4YeHUH, €CTECTBCHHBIN
paanoaKTHBHBIN (OH, KOCMUUYECKHUE JTyYH, PJANOAKTHBHOE H3TYYCHHUE TPUPOTHBIX
MHHEPAJIOB, JICUCTBHE PaAMOAKTUBHBIX U3IyUYCHHH Ha OPraHU3M YEJIOBEKa), IPH
9TOM IEPEBOJUTH MPAKTHYECKYIO 3a/1auy B yu4eOHYIO, BBIACIATh CYIICCTBEHHBIC
cBOMCTBA (ITpU3HAKHK) (DU3UUCCKHX SIBICHUH;

e OIKCHIBATH U3YYCHHBIC CBOWCTBA T M (HH3UUYCCKUEC SBICHUS, UCIIOIB3YsI
(u3ryeckre BeTMYUHBI (CPEIHSS 1 MTHOBEHHAsI CKOPOCTh Tejla pU
HEPaBHOMEPHOM JIBU)KCHUH, YCKOPEHHE, IEpeMEIlleHNe, IIyTh, YII0Bas CKOPOCTb,
CHJIa TPEHHUsI, CHJIa YIIPYTOCTH, CUJIA TSHKECTH, YCKOPEHHUE CBOOOTHOTO MAJICHUS,
BEC TeJa, 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 BOJIHBI, F[POMKOCTh
3ByKa M BBICOTA TOHA, CKOPOCTb CBETA, MOKA3aTes b NPEIOMIICHHUS CPEIbL), IPU
OIMCAHUM MTPABUIILHO TPAKTOBATh (DU3UUECKHIA CMBICI UCIIOJIb3YEMbIX BEIHMYMH,
0003HaYEHUSI U eTMHUIBI PU3HMYECKUX BEIUYHH, HAXOIUTH (DOPMYJIHL,
CBSI3BIBAIOIINE TAHHYIO (PU3UYCCKYIO BEIMUMHY C APYTHMHU BETHYUHAMH, CTPOUTH
rpauK U3y4SHHBIX 3aBUCHMOCTEH (PU3NYECKUX BEITHMUMH;

e XapaKTepU30BaTh CBOMCTBA TeJ, PU3MUCCKHUE SBICHHS U MPOIECCHI, UCIIONB3YS
3aKOH COXPAHEHUs SHEPTUH, 3aKOH BCEMUPHOTO TSATOTEHHUS, TIPHHITHIT
CYNEPIO3UIMH CHJI, TPUHIIMI OTHOCUTENLHOCTH [ anmuiiesi, 3akoHbl HpioTOHa,
3aKOH COXpaHEHUS UMITYJIbCa, 3aKOHBI OTPAYKEHUS M PEIIOMJICHHUS CBETA, 3aKOHBI
COXpaHEHHUs 3apsIIOBOTO U MACCOBOTO YUCEJI MPH SACPHBIX PEAKLHUX, IIPH ITOM
JIaBaTh CIOBECHYIO (DOPMYIIMPOBKY 3aKOHA U 3alUCHIBATH €T0 MaTEMaTHIECKOe
BBIPAXKCHUE;

e OOBSICHATH (PU3NYECKHUE MPOILIECCH] U CBOMCTBA TEJ, B TOM YHCIIE M B KOHTEKCTE
CUTYyallUil MPaKTHKO-OPHUEHTUPOBAHHOTO XapaKTepa: BBISBIIATH MIPUIHMHHO-
CIIE/ICTBEHHBIE CBSI3H, CTPOUTH OOBSCHEHUE U3 2—3 JIOTHUECKHX IIar0B C OTIOPOH Ha
2—3 M3y4eHHBIX CBOMCTBA (PU3MUYCCKUX SBICHUM, PU3MUSCKUX 3aKOHOB HIIH
3aKOHOMEPHOCTEM;

e pelIaTh pacyeTHBIC 3a/1a4u (OMHUPAOIIHECS Ha CUCTEMY U3 2—3 ypaBHECHUH),
UCTIOJNB3YS 3aKOHBI U ()OPMYJIBI, CBSA3BIBAIOIINE (PH3HUECKHE BETMUNHBI. HA OCHOBE
aHaJIM3a yCIIOBHSI 33/]a4M 3alIUChIBATh KPATKOE YCIIOBHE, BBISIBIISITh HETOCTAIOIIUE
WM U30BITOYHBIC JaHHbBIC, BBIOUPATh 3aKOHBI U (POPMYITBI, HEOOXOAMMBIE JUIS
pelIeHus, POBOJANUTh PACUYEThI U OIICHUBATH PEATUCTUYHOCTD MOJTYYCHHOTO
3Ha4YeHUsI (PU3NUECKON BEITHUMHBI;

e pacro3HaBaTh MPOOJIEMbI, KOTOPbIE MOYKHO PELIUTH MPH MOMOIIHA HUIHUSCKUX
METOJIOB, HCIIOJIb3Ysl ONTUCAHUE UCCIICIOBAHMSI, BBIICIATH IPOBEPSIEMOE
IPE/INOI0KEHUE, OLICHUBATH MTPABUIIBHOCTH MOPSIKA TIPOBEACHUS HCCIICIOBAHUS,
JieTIaTh BBIBOJIBI, HHTEPIIPETUPOBATH PE3yIbTAaThl HAOIIOACHUH U OIBITOB,;



e TPOBOJUTH OIBITHI IO HAOIIOACHUIO (PU3NUECKUX SBICHUIN WU GU3NUECKUX
CBOMCTB Tel (M3y4eHHe BTOPOro 3akoHa HploTOHA, 3aKOHA COXPaHEHHUS SHEPTHH,
3aBHCUMOCTbH Mepro/ia KoieOaHui Npy>KMHHOTO MasiTHUKA OT Macchl Ipy3a
KECTKOCTH MPYKUHBI U HE3aBUCUMOCTh OT aMILTUTYABI MaJIbIX KOJIEOaHHH,
PSIMOJIMHEHHOE paclpoCTpaHEeHHEe CBETa, pa3jioKeHue O0eIoro cBera B CIEKT),
U3y4eHHE CBOMCTB N300paKEHHS B TUIOCKOM 3€pKaJie M CBOMCTB N300paskeHUs
npeaMeTa B coOMparolei JIMH3e, Ha0Jt0IeHNe CIUIOIIHBIX U JIMHEHYaThIX
CIIEKTPOB M3JIyUYCHHS): CAMOCTOSATEIILHO COOUPATh YCTAHOBKY U3 U30BITOYHOTO
Habopa 060pyI0BaHMsI, OIMCHIBATH XOJ OIBITA U €r0 Pe3ybTaThl, POPMYIHUPOBATH
BEIBO/IHI;

e TMPOBOJAUTH IPU HEOOXOTUMOCTHU CEPUIO MPSAMBIX U3MEPEHUM, OTpeeNisis CpeiHee
3HaYeHHE U3MepsieMoii BennunHbl (poKycHOe paccTosiHIE COOMPAOLICH JIMH3BI),
000CHOBBIBaTh BBIOOP criocoba naMeperus (M3MEpUTEIHLHOTO MPUoopa);

e TPOBOJUTH MCCIEOBAHNE 3aBUCUMOCTEN (PU3NIECKUX BEITUYMH C UCIIOIH30BAHUEM
HPSAMBIX U3MEPEHUH (3aBUCHMOCTD ITyTH OT BPEMEHH MTPU PABHOYCKOPEHHOM
JBUKEHUH 0€3 HayaJlbHOM CKOPOCTH, Mepro/ia KosiebaH!il MaTeMaTH4eCKoro
MasiTHUKA OT JUIMHBI HUTH, 3aBUCUMOCTH YTIJIa OTPa)KEHUs CBETa OT YIJia MaJeHUs U
yIJia MPeIOMIICHUSI OT yIJia MaJCHus): TNIAHUPOBATh UCCIICIOBAaHHE,
CaMOCTOSITENIbHO COOMPATh YCTaHOBKY, (PUKCUPOBATH PE3YIbTAThl OTyUEHHOM
3aBHCUMOCTH (PU3UYECKUX BEITMYUH B BHJIE TAOJIUI] U TPApUKOB, J€TaTh BEIBOIBI
0 pe3yJIbTaTaM HCCIEIOBAHNUS;

e TPOBOAMTH KOCBCHHBIC M3MEPEHUS (PU3NUCCKUX BEIUUUH (CPEIHSS CKOPOCTh U
YCKOpEHHUE Tella PU PaBHOYCKOPEHHOM JIB)KEHUH, YCKOpEeHHE CBOOOHOTO
NaJIeHUs, )KECTKOCTh MPYKHUHBI, KOOPPHUIMEHT TPEHUS CKOJBKECHUS, MEXaHUYeCKast
paboTa ¥ MOIIHOCTh, YAaCTOTa U MepHO/]] KoJeOaH!H MaTeMaTHYeCKOro U
MNPYXUHHOTO MasiTHUKOB, ONTUYECKasi CUJIa COOMPAIOILEH JIMH3bI, PaJUOAKTUBHBIN
(OH): MIAHMPOBATH U3MEPEHUS, COOUPATH IKCIICPHMEHTAIIBHYIO YCTAHOBKY U
BBITNOJIHATh U3MEPEHUS, CIETYsI IPEATI0KEHHON MHCTPYKIIMH, BBIYUCIIATh 3HAUEHNE
BEJIMYMHBI U aHAIIM3UPOBATh MIOJYyUYEHHBIE PE3YJIBTAThI C YIETOM 3aJaHHON
MIOTPELIHOCTH U3MEPEHUN;

e cOOIIONATh MpPaBUIIa TEXHUKU 0€30MacCHOCTH IpHU paboTe ¢ 1abopaTOpHbIM
000pyI0BaHUEM;

e pa3nIMyaTh OCHOBHBIE MPU3HAKU M3YUYEHHBIX (U3UUECKUX MOJIeNEl: MaTepraIbHast
TOYKa, a0COIIOTHO TBEP/AOE TENO, TOUEYHbIN UCTOYHUK CBETA, Jy4, TOHKas JIMH34,
IUTaHeTapHasi MOJIeNIb ATOMA, HyKJIOHHAst MOJIeNIb aTOMHOTO S7pa,;

e XapaKTEpHU30BATh MPUHIMIIBI AEHCTBUS N3YUEHHBIX IPUOOPOB U TEXHUYECKUX
YCTPOMCTB C OMOPOH HA MX OnKcaHus (B TOM YUCIIE: CTUIOMETP, TaTYHKH
MOJIO’KEHUS, PACCTOSIHUS U YCKOPEHUS, PaKeTa, HXO0JIOT, OUKH, IEPUCKOTI,
¢doroamnmapar, ONTHYECKHE CBETOBO/IbI, CIEKTPOCKOII, T03UMETp, Kamepa
BuibcoHa), HCIonb3ys 3HAHUS O CBOMCTBAX (DU3MUYECKHX SIBICHUI M HEOOXOIUMBIE
¢du3nueckre 3aKOHOMEPHOCTH;

e HCIMOJb30BaTh CXEMBI U CXEMATUYHbIE PUCYHKU N3YUEHHBIX TEXHHUUECKUX
YCTPONCTB, U3MEPUTEIBHBIX TPUOOPOB M TEXHOJIOTHUECKUX MTPOLIECCOB MPU
pelIeHnn yueOHO-IIPaKTUUECKUX 3aa4, ONTUYECKUE CXEMBI JUIsl TIOCTPOSHUS
n300pa’keHMii B TUIOCKOM 3€pKalie ¥ cOOMparolei JuH3e;

e TPUBOIUTH MPUMEPHI (HAXOUTh HHHOPMALIUIO O IPUMEPAX) MPAKTUIECKOTO
UCTOJIb30BaHUS (PU3NUECKUX 3HAHUH B MOBCETHEBHON KU3HHU JIs1 00eCTIeUeHUs
0€30MacHOCTH NP OOpAILEHUH C TPUOOPAMU U TEXHUYECKUMHU YCTPONUCTBAMH,
COXpaHEHHMS 3JI0POBbsI U COOJIIOJICHUS HOPM SKOJIOTHYECKOTO IMTOBEICHUS B
OKpYXarollei cpee;



OCYIIECTBISATh NOUCK MH(pOpMaK (PU3NUECKOTO COJIEpPKaHus B UHTEPHETE,
CaMOCTOSITENIEHO (DOPMYITUPYSI IOMCKOBBIH 3a1poc, HAXOAUTH YTH ONPECTICHHS
JIOCTOBEPHOCTH MOJIYYECHHON HHGOPMAIIMU HA OCHOBE UMEIOLIUXCS 3HAHUM 1
JIOTIOJTHUTEIbHBIX UICTOYHUKOB,
WCIOJIb30BaTh MPH BBIOJHEHUH YUeOHBIX 3aJaHUI HAYyYHO-TIOMYJISIPHYIO
auTeparypy (pusnyeckoro cojepiKaHus, CIpaBOYHBIC MAaTePUAIIbI, PECYPCHI CETH
WuTepHer, BiageTh NprueMaMu KOHCIIEKTUPOBAHUS TEKCTa, IPeoOpa3oBaHUs
uH(pOpPMaIIUU U3 OJTHON 3HAKOBOW CUCTEMBI B JIPYTYIO;
C03/1aBaTh COOCTBEHHBIE MMCbMEHHBIE U YCTHBIE COOOIIEHUS HA OCHOBE
UH(OpPMALIUU U3 HECKOJIBKIX UCTOUHUKOB (PHU3HMUECKOTO COJACPKAHUS, ITyOINIHO
MIPEACTABIIATH PE3YJIBTATHI IPOEKTHOW UITM UCCIIEI0BATENBCKON IEATEIbHOCTH, IPU
3TOM I'PAMOTHO UCIIOJIb30BaTh U3YyUYCHHbBIM MOHATUHWHBIN anmnapaTr u3y4aeMoro
paszzena (U3NKU U COMPOBOXKIATh BRICTYIICHUE TIPE3CHTALIUEH C YUYETOM
0COOEHHOCTEN ayJUTOPUH CBEPCTHUKOB.

TemarTnueckoe mIaHUPOBaHME

r
/-# KJ1acc
KosmuecTBo yacoB DJIeKTPOHHbIE
HanmeHoBanue
Ne a3/1eJI0B U TeM (uugpposrre)
porp padoTnbl padoThbl pecypeb
Pazgen 1. ®dusnka u ee poJib B NO3HAHNH OKPY/KAIOLIEro MUPa
du3nka — HayKa o
1.1 Y 2 <.>
IIpUpoE
dusnueckue
1.2 2 1 <..>
BEJTMYHHBI
EcrecTBeHHO-
1.3 |HayuHBIi MeTOX 2 1 <..>
MIO3HAHUS
Hroro no paszneny 6
Paznen 2. [lepBoHayajabHbIe CBeJeHUSI 0 CTPOEHHUH BelllecTBA
2.1 | CrpoeHnue BemecTBa 1 <..>
JBr>keHue u
2.2 | B3aumonencTare 2 1 <.>
YacTHUIl BELIECTBA
ArperarHbie
23 |MP 2 <.>
COCTOSIHUS BEIIEeCTBa
Hroro no paszneny 5

Pasnen 3. /IBu:keHne U B3aUMO/IeiicTBHE TeJl




31 MexaHndeckoe 3 < >
IBIDKEHHUE

32 Wuepuus, macca, 4 1 < >
IUIOTHOCTE

3.3 | Cuna. Buner cun 14 1 2 <.>

Hroro no pazneny 21

Pasnen 4. /laBjieHue TBepAbIX TeJl, "KUAKOCTEH U ra30B

aBneHue.
[lepenava naBiacHUS
4.1 |TBepABIMHU TEIaMH, 3 <.>
JKAJIKOCTSIMH U
razamu

4.2 | JlaBeHue KUIKOCTH 5 <.>

AtMochepHoe
JaBIICHHE

4.3

JlericTBHE KUIKOCTH
¥ Ta3a Ha
MOTPY>KEHHOE B HUX
TEJI0

4.4

Uroro no pazneny 21

Pazgen 5. PaGora u MoIHOCTH. JHEpPrust

5.1 |Pabora 1 MOIIHOCTH 3 1 <.>

52 |/poctbie 5 1 <.>
MEXaHU3MBI

53 Mexanuueckast 4 1 1 < >
SHEpTruUs

Hroro no paszneny 12

[ToBTOpEeHue 3 <..>

OBILEE KOJIMYECTBO

YACOB I10 68 4 12

I[TPOI'PAMME

8-# KJace

KoanuecTBo yacoB DJIeKTPOHHbIE

HaumenoBaHue

Ne a3JejioB U TeM (undpposeie)

n/n | PA3Aed Beero | KOHTPOIbHbIE | TIpakTHUECKHE | oGpazoaTesbHbIe
nporpamMmel padoThI padoThbI pecypebl




Pa3zgea 1. TenmioBble IBJICHUSA

CrtpoeHue u cCBOICTBa

1.1 7 <.>
BEIECTBA

1.2 | TeroBbIe MPOIIECCHI 21 1 5 <..>

Htoro mo pazneny 28

Pazjnen 2. DiekTpuyeckue 1 MATHUTHBIE SIBJICHUSI
DJIEKTpUYECKHUE

51 |3apaabL 3apsiKeHHbIE 7 1 <.>
Tena U UxX
B3aNMOJICHCTBHE

29 IlocTosnHbIN § 20 2 7 <.>
INMEKTPUICCKUHN TOK

2.3 | MarauTHbIE SIBICHUS 6 1 15 <.>

24 DneKTpoMarHuTHas 4 < >
WHITYKITAS

Hroro mo pazneny 37

IToBTOpEHME 3 <..>

OBILIEE KOJIMYECTBO

YACOB I1O 68 4 14,5

ITPOIT'PAMME

O-11 KJ1acce

KoumnuecTBo yacos DJIeKTPOHHbIE

HaumeHnoBaHue

Ne a3[eJ10B H TEM (wnpposrre)

o/ | PA3A Beero | KOHTPOabHbIE | TIpaKTHUECKHE | oGpazopaTesbHBIe
HporpaMMel padoThI padoThI pecypeni

Paznen 1. MexaHuuecKHe siBJeHHUSA
MexaHnndeckoe

1.1 | aBMKEHHE U CITOCOOBI 10 1 <..>
€ro OMHUCaHus

1.2 | BzaumogeiicTBue Tei 20 1 3 <..>

1.3 | 3akoHbI cOXpaHEeHUs 10 3 <..>

Hroro o pazneny 40

Pa3nen 2. Mexann4decKkue Ko1e0aHUsA M BOJIHBI

21 Mexanunueckue v 3 < >
KoaeOaHus




Mexannueckne 8 1 ‘ 3 <.
BOJIHBI. 3BYK
Uroro no pazgeny 15

Pazgen 3. DjekTpoMaruuT

HO€ 110JI€ ! JJICKTPOMAIrHUTHBIC BOJTHBI

DIIEKTPOMarHuTHOE
noJsie u
AJIEKTPOMATrHUTHBIE
BOJIHBI

3.1

Hroro no pazgeny

6

Pa3gen 4. CBeToBbIe AABJICHUSA

3aKOHBI

4.1 | pacupocTpaHeHus 6 2 <
CBeTa

42 JIMH3BI ¥ ONTHYECKHE 6 3 <
npuOopbI

43 Paznoxenue 6enoro 3 9 <

CBETa B CIIEKTP

Uroro no pazgeny

15

Pa3znen 5. KBanroBble iBj1eHHs

Hcnyckanue u
5.1 |mormjouieHue cBeta
aTOMOM

CtpoeHre aTOMHOTO
saapa

5.2

5.3 | SAnepHble peakuu

7 1 1 <.

Uroro no pazgeny

17

Pa3neun 6. [ToBTOpuTebHO

-0000m a0l MOAYJIb

IToBTOpEHUE U
000011IEHNE

6.1 | comepkaHus Kypca
¢du3uku 3a 7-9-i

KJ1ace
Hroro mo paznueny 9

OBIIEE KOJIMYECTBO

YACOB I10 102 3 27

[TPO'PAMME




IIpoBepsieMblie TPeOOBAHMA K pe3yJbTaTaM
ocsoeHust OOII u 3J1eMeHThI COAePKAHUSA

B ¢denepanbHbIX 1 perHOHAIBHBIX MPOLIEAYPAX OLEHKH KauecTBa 00pa30BaHUS HCIIOIb3YeTCs
nepedeHb (Koau(pUKaTop) pacupeelICHHBIX M0 KJlaccaM IPOBEPsIeMbIX TPeOOBaHUH K
pesyabTatam ocBoenuss OOIT OOO u 351eMeHTOB cofiep kaHus o (pU3UKe.

/-7 KJIACC

IIpoBepsiemble TpeGoBaHus K pe3yjbTatam ocBoeHus OOII

Kon .
IDOBEDAEMOro IIpoBepsieMble NMpeiMeTHBIE Pe3YJIbTATHI 0CBOEHHSI OCHOBHOIA
poBep o0pa3oBaTeIbHOIT MPOrPaMMBbI OCHOBHOTO 001Iero 00pa3oBaHus
pe3yJabTaTa
11 HMcnonb30BaTh U3y4CHHBIC TOHSITHUS
19 Paznuyare siBIICHHS 110 ONMCAHHUIO UX XapAKTEPHBIX CBOWCTB U Ha OCHOBE
' OIIBITOB, IGMOHCTPUPYIOIINX JaHHOE (PU3UYECKOE SBICHHE
Pacnio3HaBath MpOSIBJICHHE H3YYCHHBIX (DH3HMYCCKUX SIBJICHUI B
13 OKPYXKAIOIIeM MHpPE, B TOM YHCIIC PU3MUYCCKHE SIBICHHUS B TIPUPO/IC, TIPH
' ATOM MEPEBOAMTH MPAKTUIECKYIO 33a7a4y B YU€OHYIO, BBIJCIATD
CYIIECTBEHHbBIE CBOMCTBA (IPU3HAKK) (PH3HMUYCCKUX SBICHUI
OnuceIBaTh N3yYEHHBIE CBOMCTBA TE U (PU3UYECKUE SIBICHHUS, HCIIONb3YS
(u3ryecKre BETMYUHBI, TIPU OMMCAHUHU TIPABHIBHO TPAKTOBAThH
14 (u3HYECKU CMBICIT UCTIONIB3YEMBIX BEJTHYHH, NX 0003HAYCHUS U

€AMHUIIBI PU3NYECKUX BETMYMH, HAXOAUTh (POPMYJIbI, CBSA3BIBAIOLINE
JAHHYI0 (PM3UYECKYIO BETUUUHY C APYTUMHU BEIUYMHAMU, CTPOUTD
rpaduKu U3yUyEeHHBIX 3aBUCUMOCTEN (DPHU3HUECKUX BEIINYUH

XapakTepHu30BaTh CBOMCTBA Tel, (GPU3NUYECKUE SBICHUS U ITPOLECCHI,
1.5 WCIIOJIb3YS U3YYEHHBIE 3aKOHBI, IPY ATOM J1aBaTh CIIOBECHYIO
(OopMyIMPOBKY 3aKOHA U 3aIIUCHIBATh €0 MAaTEMaTHUECKOE BhIPA)KEHUE

OOBsACHATH (pU3MUECKHE SABICHUS, IPOLIECCHl U CBOMCTBA TEJI, B TOM YHCIIE
Y B KOHTEKCTE CUTYalMI MPAKTUKO-OPUEHTUPOBAHHOTO XapakTepa:

1.6 BBISIBIISITH IPUYUHHO-CIICACTBEHHBIE CBSI3U, CTPOUTH 00BsicHeHue u3 1 - 2
JIOTHYECKUX MIaroB ¢ OMopoi Ha 1 - 2 u3y4eHHBIX CBOMCTBA (PU3NIECKUX
SBJICHUH, (PU3NYECKUX 3aKOHA HIIK 3aKOHOMEPHOCTH

Pemrate pacuerHsle 3amaun B 1 - 2 1elCTBUS, NCTIONB3YS 3aKOHBI U
dbopMyIIbl, cBA3bIBaIOIINE (DPU3NYECKHE BETMYMHBI. HA OCHOBE aHAJIN3a
YCIIOBUS 33J]a4 3allUChIBAaTh KPaTKOE yCIOBUE, MOACTABIATh (PU3HUECKUE
BEJIMYMHBI B (POPMYJIBI U IPOBOJUTH PACcUYEThl, HAXOAUTh CIIPAaBOYHBIE
JTaHHbIE, HEOOXOAMMBIE JIJISl PELICHUS 3aa4, OLlEHUBATh PEATUCTUUYHOCTD
MOJYYeHHOH (pr3nuecKor BEITUIHHbI

1.7




1.8

PacrioznaBathk mpo0sieMbl, KOTOPbIE MOKHO PELIUTh IPU TOMOIIH
(U3U4ECKUX METOJ0B, B OIIMCAHUU UCCIIEI0OBaHUS BbIIENIATh
poBEpsEMOe TPEANOIoKeHUe (THITOTE3y), pa3indarh U
UHTEPIPETUPOBATH NOIYUYECHHBIA pe3yIbTaT, HAXOAUTh OLUIMOKU B X0/1€
OTIBITA, JIETATh BBIBOBI 110 €T0 Pe3yJIbTaTaM

1.9

[TpoBOIUTH OMBITHI IO HAOIIOIEHHUIO (PU3HMUECKUX SBICHUN MU
(bu3n4ecKkux cBOMCTB Tell: (POpMYIUPOBATh IPOBEPSEMbIE
IIPEII0JIOKEHUS, COOMPaTh YCTAHOBKY U3 MPEAJI0KEHHOTO
000py10BaHUs, 3aIMCHIBATH X0 ONbITa U (OPMYIUPOBATH BBIBOBI

1.10

BrimomaaTs MMpAMBbIC UBMCPCHUA C UCITIOJIb30BAHUEM aHAJIOTOBBIX U
HU(POBBIX PUOOPOB, 3aUCHIBATH TOKA3aHUS IPHOOPOB C yUETOM
3a/1aHHOM a0COJIFOTHOM MOTPEIIHOCTH U3MEPEHUI

1.11

[TpoBOIUTH HCCIIEOBaHUE 3aBHCUMOCTH OJHON (PU3HUECKON BETTMUMHBI
OT JPYro# C MCIIOJIb30BAaHUEM IIPSAMBIX U3MEPEHMH, yU4aCTBOBATh B
IUTAHUPOBAHUM y4eOHOT0 UCCIEeI0BaHuUsl, COOMPATh YCTAHOBKY U
BBINOJIHATH U3MEPEHMS], CIIeAYs IPEAJIOKEHHOMY IUIaHy, (PUKCUPOBATh
pe3yNbTaThl MOTYYEHHON 3aBUCUMOCTH (PU3NUECKUX BEIUYUH B BUIE
IPEUIOKEHHBIX TaOJIUIl U TpaUKOB, AeJIaTh BEIBOJBI IO Pe3yJIbTaTaM
UCCIICJOBAHHUS

1.12

[TpoBOIUTH KOCBEHHBIE U3MEPEHUSI (PU3MUECKUX BEJIIMUMH, CIEAYS
IPEJI0KEHHOW HHCTPYKLUU: IIPU BBIIIOJHEHUH U3MEPEHUI cOOMpaTh
SKCIIEPUMEHTAIBHYIO YCTAHOBKY U BBIYUCIIATH 3HAYEHUE UCKOMOU
BEJINYUHBI

1.13

Cobuto1aTh paBUila TEXHUKU 0€30MacCHOCTH MU paboTe ¢
1a00paTOpHBIM 000pyI0BaHUEM

1.14

Yka3pIBaTh NPUHLMIIBI AEUCTBUS IPUOOPOB U TEXHUUYECKUX YCTPOMCTB,
XapaKTepu30BaTh MPUHLUIIBI AEUCTBUS U3YUEHHBIX PUOOPOB U
TEXHUYECKHUX YCTPOMCTB C IOMOIIBIO UX OIUCAHUS, UCIIOJIb3Ys 3HAHUS O
CBOMCTBaX (PM3NYECKUX SBJICHUIN U HEOOX0AUMble (U3NUECKUE 3aKOHBI U
3aKOHOMEPHOCTH

1.15

[TprBOAUTE MpHMeEPHI (HAXOAUTH UH)OPMAIIHIO O TPUMEPAX)
NPaKTUYECKOTO MCIIOJIb30BaHMS (PU3MUYECKUX 3HAHHUH B IOBCEAHEBHOM
KHU3HU [T oOecrieueHHst 6e30MacHOCTH NP 00palleHnH ¢ MpUdopamMu 1
TEXHUYECKHMHU YCTPONCTBAMU, COXPAHEHUS 370POBBS M COOITIOICHUS
HOPM 3KOJIOTHYECKOT0 TIOBEICHUS B OKpY XKarollel cpenie

1.16

OcymecTBISITh 0OTOOP UCTOUHUKOB MH(OpMaLUU B ceTr IHTepHET B
COOTBETCTBUH C 3aJaHHBIM ITOMCKOBEIM 3aIIpOCOM, Ha OCHOBE NMMCIOIINXCA
3HAHUM U IIyTEM CPAaBHEHUS PA3JIMYHBIX UCTOYHUKOB BBIJEIATD
nH(OpMaIHIo, KOTOpas SBJSETCS MPOTHBOPEUYNBON MM MOXKET OBITH
HEJIOCTOBEPHOU

1.17

Hcnonp30BaTh MpH BBHIOTHEHUH YUEOHBIX 3aJaHUI HAyYHO-TIOMYJISIPHYIO
auTeparypy (pusnueckoro coaepxKaHus, ClipaBOYHbIE MaTEPUAIIbI,
pecypchl cetr MIHTEpHET, Bl1ageTh NpueMaMy KOHCIIEKTUPOBAHUS TEKCTA,
npeoOpa3oBaHus HHPOPMAIMK U3 OHON 3HAKOBOW CHCTEMBI B IPYTYIO




1.18

CoznaBaTh COOCTBEHHBIC KpAaTKHE MTUCHbMEHHBIC U YCTHBIC COOOIEHUS Ha
OCHOBE 2 - 3 ICTOYHUKOB HH(POpManuu PU3NIECKOTr0o COACPIKAHUS, B TOM
qrclie MyOJIMYHO JIeNaTh KPATKUE COOOIIEHHUS O Pe3yJIbTaTaX MPOCKTOB
WM Y4eOHBIX UCCIIEIOBAHUM, IPU STOM IPaMOTHO MCHOJIb30BaTh
U3y4YCHHBIN MOHATHWHBIN anmapar Kypca GU3UKH, COIPOBOXKIATH
BBICTYIUUICHHE [TpE3EHTAINeH

1.19

[Tpu BbINIOIHEHUHU YYEOHBIX TPOEKTOB U UCCIIEIOBAHUN paclpeaensiTh
00513aHHOCTH B TPYIIIIE€ B COOTBETCTBUH C IIOCTABJIIEHHBIMU 3a/1a4aMH,
CJIEIUTH 32 BBIIIOJIHEHUEM IIJIaHA JCHCTBUM, aJIEKBATHO OLICHUBATH
COOCTBEHHBIN BKJIAJl B I€ATEIbHOCTD I'PYIIIbl, BEICTPAaUBaTh
KOMMYHUKATUBHOE B3aUMOJICHCTBHUE, YUUTHIBAsi MHEHUE OKPYKAFOIINX

HpOBepﬂeMble IJIEMEHTHBI COACPKaAHUA

Kox Kon
IIpoBepsiemble 3JIeMeHTHI CO/leP:KAHUS
pasjena | dj1eMeHTa
OU3UKA 1 Ee POJIb B ITOSHAHNHM OKPYXXAIOILIEI'O MUPA

®dusuka - Hayka o npupoze. Asnenus npuponasl. Pusnueckue

11 SIBJICHUS: MEXaHUYECKUE, TEIJIOBbIE, JIEKTPUUECKHUE, MAarHUTHBIE,
CBETOBBIE, 3BYKOBBIC
dusnueckue BeITMUnHbL. M3Mepenne Gu3nyecKux BeTUIrH.

1.2 ®dusnueckue npudopsl. Ilorpemnocts u3Mepenuit. Mexxaynapoanas
CUCTEMa ENHMII
EcrecTBeHHO-HAy4YHBIN METO/I MO3HAHUS: HAOIIOICHUE, TOCTAHOBKA

1.3 HAay4HOT'0 BOIIPOCA, BBIIBUKEHUE TUIIOTE3, DKCIIEPUMEHT I10
MPOBEPKE TUIOTE3, O0BSICHEHNE HAOIIOJaEMOTO SIBJICHUS

1

14 Onucanue GpU3NUECKUX SBICHUN C TOMOIIBIO MOJIeIen
[IpakTuyeckue pabOTHI:
N3mepenue paccTossHAMN.

15 N3mepenue o6beMa KUAKOCTH U TBEPJOTO TETa.
Ornpenenenne pa3MepoB MaJIbIX TEN.
W3mepenue temrniepaTypsl IpU MOMOILH KUJIKOCTHOTO TEPMOMETPA U
JaT4YMKa TeMIEPaTypbl

INEPBOHAYAJIBHBIE CBEJJEHN A O CTPOEHUU BELIECTBA
21 CrpoeHue BelecTBa: aTOMbl M MOJIEKYJIBI, UX pa3Mepbl. ONBITHI,
' JTIOKa3bIBAKOIINE TUCKPETHOE CTPOCHUE BEIIECTBA
2
29 JIBuxeHue yactull BeuiectBa. CBs3b CKOPOCTHU ABHKEHHUS YaCTHUIL C
' Temrneparypoil. bpoyHoBckoe nBmxenue, muddysus
2.3 B3aumoneicTBre 4acTUI BEIECTBA: IPUTSKEHUE U OTTAIKMBAHUE




ArperatHble COCTOSIHUSI BEIIECTBA: CTPOEHHUE Ta30B, KUAKOCTEH 1
TBEPABIX (KpUCTAUTMIECKUX) Tel. B3auMOCBSI3b MEXy CBOHCTBAMHU

2.4
BEIIECTB B PAa3HBIX arperaTHBIX COCTOSHUSX U UX aTOMHO-
MOJICKYJISIPHBIM CTPOSHUEM

2.5 Oco0EHHOCTH arperaTHBIX COCTOSTHUN BOJIBI
[IpakTuueckue padbOTHI:
OrieHKa qUaMeTpa aToMa METOIOM PSIIOB (C MCITOJIb30BaHUEM
dororpadumii).

2.6

OnBITE IO Ha6J'II-OI[eHI/IIO TEIIJIOBOI'0 paCllUupECHU Ira30B.

OnpIThI 10 OOHAPYKEHUIO IEUCTBUS CUII MOJIEKYJISIPHOTO
IPUTSKEHUS

JIBIDKEHUE U B3AUMOJIEVICTBUE TEJI

Mexannueckoe JBHKeHUE. PaBHOMEpHOE 1 HEPaBHOMEPHOE

3.1
JBUKCHHE
32 Cxopoctb. Cpenssisi CKOpOCTb TP HEPABHOMEPHOM JIBUKCHHH.
' Pacuer nyTu ¥ BpeMeHU IBUKEHUS
SIBnenue nHepuMu. 3aKOH HHEpUMH. B3aumoaeicrsue Ten Kak
3.3 MIpUYMHA U3MEHEHUS! CKOPOCTH JIBHKEHUS Tell. Macca Kak Mepa
MHEPTHOCTH Teja
34 IInotHOCTH BemecTBa. CBsA3b INIOTHOCTH C KOJTMYECTBOM MOJIEKYJI B
' enHuIle 00beMa BellecTBa
3.5 Cuna xak XxapakTepUCTHKa B3aUMOJEHCTBHUS TEI
36 Cuna ynpyroctu u 3akoH ['yka. MI3mepeHune cuiibl ¢ TOMOIIBIO
' JMHAMOMETpa
37 SIBneHue TAroTeHus U cuia TskecTd. Cuila TSKECTH Ha APYTUX
' maHerax. Bec Tenma. HesecomocTh
38 Cuna tpenus. TpeHue cKoabKeHHs U TPEHHUE MTOKOsl. TpeHue B
' NIPUPOJE U TEXHUKE
3.9 Ciio)eHue cuil, HalpaBJIEHHBIX MO OJHOM MPSIMOIA.
' PaBHOelicTBYIOIIIAsA CHIT
[IpakTuueckue padboOTHI:
OmnpeneneHne CKOPOCTH PaBHOMEPHOTO IBIMKeHHS (IIaprKa B
KHJKOCTH, MOJEIH JJIEKTPUYECKOTO aBTOMOOWIISL M TaK JlaJiee).
3.10 Omnpenenenue cpeHell CKOPOCTH CKOJIbKEHUS OpycKa WM LIapuKa

110 HAaKJIOHHOM IIJIOCKOCTH.

OHpC,I[CJ'ICHI/IC IUIOTHOCTU TBCPAOTI'O TEJia.




OMBITHI, JEMOHCTPUPYIOIIUE 3aBUCUMOCTb PACTSKEHUS
(medopmarnuu) npy>KUHBI OT MPUITOKEHHOMN CHIIBI.

OnbIThI, JEMOHCTPHUPYIOIINE 3aBUCIMOCTD CHIIBI TPEHUS
CKOJIbJKEHUS OT BEca TeJla U XapaKTepa CONMPUKACAIOLINXCS
MOBEPXHOCTEH

®u3nyecKue ABICHUS B IPUPOJIE: IPUMEPBI IBUKEHHUS C

3.11 | pa3nIu4HBIMU CKOPOCTSIMH B )KHBOW M HEXXUBOU MPHUPOJE, ACHCTBHE
CHJIBI TPEHUS B IPUPOJIC U TEXHUKE
3.12 TexHuyeckue ycTpoicTBa: AMHAMOMETP, NOIIIUITHUKA

JIABJIEHUE TBEP/IBIX TEJI, JKUJIKOCTEN 1 TA30B

4.1

[[aBJICHI/Ie TBEPAOro Teliia. Crioco651 YMCHBIICHUA U YBCIUYCHUA
JaBJICHHUA

4.2

JlaBneHue rasa. 3aBUCUMOCTb JIaBJICHUA r'a3a OT 00beMa,
TEMIIepaTypbl

4.3

Hepeﬂaqa JaBJICHUA TBEPAbIMHA TCJIaMH, )KUIKOCTAMHA U ra3aMu.
3akoH Ilackansa. ITHeBMaTHUeCcKHEe MAITUHEI

4.4

3aBUCUMOCTD AABJIEHUS KHUIKOCTU OT ITyOuHbl. ['napocraTuueckuii
napazokc. Coobmaromuecs cocysl. ['unpaBinyeckue MeXaHU3Mbl

4.5

Atmocdepa 3emnu u atmocdepHoe naBienue. [IpuunHb
CYILECTBOBaHMSI BO3AYIIHON 006osouku 3emin. OnsiT Toppuueniu.
3aBUCUMOCTh aTMOC(EPHOT0 1aBJIEHUS OT BBICOTHI HaJl yPOBHEM
Mopst

4.6

N3mepenue atmocdepnoro gasnenus. [IpuGopsl s n3MepeHus
aTMOCc(epHOTOo TaBJICHUS

4.7

JlelicTBUE MUJKOCTH U Ta3a HA MOTPYKEHHOE B HUX TEJIO.
BertankuBarorias (apxumMenosa) cuiia. 3aKkoH Apxumesna

4.8

[InaBanue ten. BoznyxonnaBanue

4.9

[IpakTuueckue paboOTHI:

HccnenoBanue 3aBUCUMOCTH Beca Tella B BOjie 0T 00bema
MOTPY>KEHHOM B )KUJIKOCTh YaCTH TeJa.

Onpenenenne BITATKUBAIOIICH CUIIbI, IEUCTBYIOIIECH Ha TENO,
MOTPYKEHHOE B KUJIKOCTb.

[IpoBepka HE3aBUCUMOCTH BBITAIKMBAIOILIEH CUIIBI, JENCTBYIOLIEN HA
TEJIO B )KUJIKOCTH, OT MaccChl Tea.

OnbITHI, JEMOHCTPUPYIOUIUE 3aBUCUMOCTb BBITAJIKUBAIOIIEH CUJTBI,
JIEHCTBYIOIIEH Ha TEJIO B KUJIKOCTH, OT 00beMa MOTPY>KEHHOH B
YKUJKOCTh YacTH TeJla U OT IUIOTHOCTH KUAKocTU. KoHcTpyrpoBanue




apeoMeTpa WM KOHCTPYHUPOBAHUE JIOJKH U OIIPE/ICTICHUE e
Ipy30H0bEMHOCTH

dusnueckue sIBIEHUs B IPUPOJE. BIUSHUE aTMOCHEPHOr0 JaBJICHUS
Ha JKUBOW OpPraHu3M, IIaBaHUE PbIO

4.10

TexHuyeckue ycTpoHCTBa: COOOLIAIOUTNECS COCY/ b, YCTPOMCTBO
4.11 BOJIOIIPOBO/IA, THAPABIMYECKUN TTpecc, MaHOMETp, OapoMeTp,
BBICOTOMEp, MOPIIHEBON HACOC, apEOMETP

PABOTA, MOIIHOCTD, SOHEPT'UA

5.1 Mexanuyeckas pabora
5.2 MexaHuueckasi MOIIHOCTb
53 [IpocTeie MeXxaHU3MBI: pbIYar, OJI0K, HAKIOHHAS TUIOCKOCTbD.
' [IpaBuio paBHOBECHS pblyara
5.4 [Ipumenenue npaBuiia paBHOBECHS pblyara K OJI0Ky
55 «3onotoe npaBuiio» Mexanuku. KoadduumeHT nonesHoro neicTBust
' MexaHu3MoB. [IpocThie MeXaHU3MBI B OBITY U TEXHHKE
5.6 [ToTennmanpHas SHEPTUM TEJa, MOHATOTO HaJ 3emiiei
5.7 Kunerndeckas sneprus
58 [TonHast MexaHu4eckast SHeprus. 3aKOH U3MEHEHUs U COXPaHEHMS
5 ' MEXaHUYECKON IHEPTUn
[IpakTuyeckue paboOTHI:
Omnpenenenue paboOThl CHIIBI TPEHUS P PABHOMEPHOM JIBUKEHUU
TeJa MO TOPU30HTAIILHON TOBEPXHOCTH.
59

Hccnenosanue ycnoBuii paBHOBECHs pblyara.
N3mepenune KII/] HakJIOHHOI TIOCKOCTH.

I/IzyquI/Ie 3dKOHa COXpaHCHUA MEXaHHYECKOM 9HEPIrun

5.10 ®u3nyuecKue SBIEHUS B IPUPOJIE: PhIUArd B TEJIE YEIOBEKA

TexHuueckue yCTpoMCTBa: pblyar, MOJABUKHBINA U HETIOIBUKHBII

5.11
OJI0KH, HAKJIOHHAS TUIOCKOCTh, MPOCThIE MEXaHU3MBI B OBITY

8-1 KJ1ace

IIpoBepsiemblie TpeOGoBaHuA K pe3ybratam ocBoeHus QOOII

Kon
NMPoBePSIEMOro
pe3yabTara

IIpoBepsiemble npeAMeTHbIE Pe3yJbTATHI 0CBOCHHUSI OCHOBHOM
0o0pa3oBaTe/IbHOM MPOrpaMMbl OCHOBHOTI'0 00111ero 00pa3oBaHusl
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Hcnonn30BaTh NOHATUA

1.2

PaznuuaTh SBICHHS IO OIMMCAHUIO UX XapaKTCPHBIX CBOMCTB U HA OCHOBE
OIIBITOB, JEMOHCTPUPYIOIMIUX JaHHOC (bl/ISI/I‘ICCKOG SABJICHUC

1.3

Pacnio3naBate nposiBIIeHHE N3YYEHHBIX (PU3MUYECKUX SBICHUN B
OKpYXaroIIleM MUpPE, B TOM uucie (pu3ndeckue sBIeHUs B IPUPoOIe, IpU
3TOM MEPEBOAUTDH MPAKTUYECKYIO 3a7a4uy B yueOHYIO, BBIICIATh
CYIIECTBEHHbIE CBOMCTBA (MPU3HAKK) (PU3HUYCCKUX SIBICHUI

1.4

OnuceIBaTh U3y4YE€HHbIE CBOMCTBA TEJI U (PU3UUECKUE SIBICHUS, UCIIOIb3YSI
¢u3nUecKkre BEIMYUHBI, IPU ONMMCAHUU TPABUIBHO TPAKTOBATh
(bu3n4ecKnii CMBICI UCIIOJIb3YEMbIX BEJIMUUH, 0003HAUEHUS U €AMHULIbI
($U3NIECKUX BETMYNH, HAXOAUTh (POPMYIIBI, CBSA3BIBAIOIINE TaHHYIO
(Gu3nYecKy1o BEIMYUHY C APYTUMH BEIMYUHAMHU, CTPOUTH rpaduku
M3YYEHHBIX 3aBUCUMOCTEN (PU3NUECKUX BETUUYUH

1.5

XapaKTemeBaTL CBOMCTBA TElI, (I)I/ISI/I‘IGCKI/IC SABJICHUA WU IIPOLCCCHI,
HCIIOJIB3YA U3YYCHHBIC 3aKOHEI, ITPU 3TOM AaBaTb CJIOBCCHYIO
q)OpMy.]'II/IpOBKy 3dKOHa 1 3aIllUCBIBATH €T0 MATCMATHYCCKOC BbIPAKCHUC

1.6

OOBsACHATH (PU3HUECKHE ITPOLECCH] U CBOWCTBA TEJI, B TOM YHCJIE U B
KOHTEKCTE CUTYalUH IPAKTUKO-OPUEHTUPOBAHHOI'O XapaKTepa: BbISBIIATH
NPUYMHHO-CJIEICTBEHHBIE CBSA3U, CTPOUTH 00bscHeHHE U3 1 - 2
JIOTHYECKHUX IIAroB C MOMOMIBIO 1 - 2 H3y4eHHBIX CBOMCTBA (PU3NIECKUX
SBJICHUH, (PU3NUECKUX 3aKOHA WU 3aKOHOMEPHOCTH

1.7

Pemats pacuerHbie 3a/1a9u B 2 - 3 ACUCTBHSI, UCTIONB3Ys 3aKOHBI H
dbopMyIibl, cBsI3bIBarOIINE (PU3MUYECKHE BETUYMHBI. HA OCHOBE aHaIH3a
YCJIOBHUS 3a]1a4¥ 3alIMChIBATH KPATKOE YCIOBUE, BBISBIIATH HEJIOCTATOK
JTAHHBIX JIJIS1 pelIeHHsl 3a/1a4H, BBIOMPATh 3aKOHBI U (DOPMYITHI,
HEOOXOAUMBIC JIJISl €€ PEIICHNUs, TPOBOJIUTH PACUEThl U CPAaBHUBATH
MoJy4YeHHOe 3HaueHne GU3NYECKON BETMYHHBI C U3BECTHBIMU JAHHBIMU

1.8

PacnioznaBate mpo0GsieMbl, KOTOPbIE MOKHO PELIUTh MPU TOMOIIH
(GU3NYECKUX METOJI0B, UCTIONb3Ys ONMCAHUE UCCIIEI0OBaHUS, BBICISATh
IIPOBEPSIEMOE MPEITOJIOKEHNE, OLIEHUBATH IPABUIIBHOCTD MOPSIIKA
IIPOBEJEHUS UCCIEA0BAHNS, AEIaTh BBIBOBI

1.9

[TpoBOIUTH OMBITHI IO HAOIIOIEHHUIO (PU3HMUECKUX SBICHUN MU
(bu3nyeCKuX CBOUCTB Tel: (OpMyIHpPOBaTH MPOBEPSIEMbIE
IPENOI0XKEHUs, COOUpaTh YCTAaHOBKY U3 MPEATIOKEHHOTO
000py0BaHNs, OTUCHIBATh X0/ ONBITA U (OPMYIUPOBATH BHIBOIbI

1.10

BBINOIHATE NpsAMBIE U3MEPEHUS C UCIIOJIB30BAHUEM aHAJIOTOBBIX
npuOOpPOB U TaTYMKOB (PU3NYECKUX BETUYHH, CPABHUBATH PE3YJIbTATHI
U3MEPEHUH C yueToM 331aHHON aOCOJIFOTHON MOTPEIIHOCTH

1.11

[TpoBOIUTH HCCIIEOBAaHUE 3aBUCUMOCTH OJJHON (PU3HUECKON BEITMUMHBI
OT JIPYroM C UCIOJIb30BAaHUEM IIPSIMBIX U3MEPEHUI . TUIAHUPOBATH
UCCIIeIOBaHNEe, COOMpaTh YCTAHOBKY U BBIMIOJIHATH U3MEPEHUS, CIEays
MpeJJI0KEHHOMY TIaHy, (GUKCUPOBATh Pe3yIbTAaThl MOTYYEHHON
3aBHCHUMOCTH B BHJIE TaOJIHUIl ¥ TPpaUKOB, J1EJIaTh BHIBOJIBI 11O
pe3yabpTaTaM UCCIIEI0BaHU




1.12

[TpoBOANTH KOCBEHHBIE H3MEPEHUS (PU3MUECKUX BEIIMYUH: TUIAHUPOBATH
U3MEpEHUs, COOMPATh IKCIIEPUMEHTAIBHYIO YCTAHOBKY, CIIEIyS
MPEAI0KEHHON UHCTPYKLIUH, U BBIYUCIISITh 3HAYCHUE BETUUHHBI

1.13

Cobnronath paBuiia TEXHUKU 0€30MacHOCTH P padoTe ¢
1abopaTOpHBIM 000PYI0BaHUEM

1.14

XapakTepu30BaTh MPUHIIMIIBI JEHCTBUS N3yUYEHHBIX TPUOOPOB U
TEXHHYECKHUX YCTPOICTB C OMOPON Ha UX ONMHUCAHUSI, UCIIONb3Ys 3HAHUS O
CBOMCTBaX (PM3NYECKUX SIBICHUH U HEOOXOIUMBIE (PH3UIECKUE
3aKOHOMEPHOCTH

1.15

Pacno3naBath IIPOCTHIC TCXHUYCCKUEC YCTPOﬁCTBa 1 U3MEPHUTCIIbHBIC
HpI/I60pI)I 10 CXeMaM M CXEMAaTUYHbIM PUCYHKAaM, COCTABJISITb CXCMbI
QJICKTPHUUYCCKUX ueneﬁ C I10CJICA0OBATCIIbHBIM U IIapaJlJICIbHBIM
COCAMHCHUEM 3JICMCHTOB, pasjindyas YCIIOBHBIC 0003HAaYCHUS DJIEMECHTOB
QJICKTPHUUCCKUX ueneﬁ

1.16

[puBoauTH pUMEpbI (HAXOAUTH HH(POPMAIUIO O TPUMEPax)
HPAaKTUYECKOI'0 MCI0JIb30BaHMsl (PU3MUECKUX 3HAHUH B IOBCEAHEBHOI
YKU3HU 114 o0ecriedeHnst 6€30IacHOCTH Mpu oOpallleHuu ¢ IpudopamMu u
TEXHUYECKUMU YCTPOICTBaMU, COXPAHEHUS 370POBbs U COOIIOACHUS
HOPM DKOJIOTUYECKOT0 MOBEJICHUS B OKPY Katollel cpee

1.17

OcCymecTBISTh MOUCK HHPOPMATUU (PU3HYECKOTO COACPKAHUS B CETH
HHTepHeT, Ha OCHOBE UMEIOIIMXCSA 3HAHUN U IIyTEM CPAaBHEHHS
JIOTIOJTHUTEILHBIX HUCTOYHUKOB BBIJEISTH HH(GOPMAIIHIO, KOTOpast
SBIISIETCS IPOTUBOPEUUBON MM MOKET OBITH HEJOCTOBEPHOM

1.18

Hcnonp30BaTh MpH BBHITOJHEHUH YUEOHBIX 3aJaHUI HAYyYHO-TIOMYJISIPHYIO
auTeparypy (pusnueckoro coaepkKaHus, ClipaBOYHbIE MaTEPUAIbI,
pecypcsl ceTu VIHTepHeT; BiaaeTh NprueMaMu KOHCIIEKTUPOBAaHUS TEKCTA,
npeoOpa3oBaHus HH(POPMAIMK U3 OTHOW 3HAKOBOW CHCTEMBI B IPYTYIO

1.19

Co3znaBaTh COOCTBEHHBIC TMCHMEHHBIC U KPATKUE YCTHBIC COOOIICHN,
0000111251 "THGOPMAITUIO U3 HECKOJIBKUX UCTOYHUKOB (PU3UYECKOTO
COJICPKaHUsI, B TOM YHCIIC TTyOIMYHO MPEACTABIIATE PE3YIbTaThI
MPOEKTHOM I UCCIEA0BATEIbCKON IEATEIHbHOCTH, IPU 3TOM TPAaMOTHO
MCIIOJIb30BaTh U3YUYEHHBIN MOHATUIHBIN anmnapaT Kypca GU3NKH,
COTPOBOXKIATh BBICTYILJICHUE MPE3CHTaIlnEH

1.20

[Tpu BBIMOIIHEHNH YUYEOHBIX POEKTOB M MUCCIIEJOBAHUHN (PU3MUECKUX
MPOLIECCOB pacHpeeiATh 00SI3aHHOCTHU B TPYIIIE B COOTBETCTBUU C
IIOCTaBJICHHBIMU 3aja4aMH, CJICIUTH 3a BBIIIOJIHEHUEM IUUIaHa NEUCTBUHI U
KOPPEKTUPOBATh €ro, aJIeKBaTHO OIICHUBATh COOCTBEHHBIN BKJIA/ B
JEATENIbHOCTD IPYIIIbI, BBICTPAUBATh KOMMYHHKATUBHOE
B3aMMOJICIICTBHE, MPOSBIISASL FTOTOBHOCTD pa3periaTh KOHQIUKTHI

IIpoBepsiemble 371eMeHTBI COAEPKAHUS

Kon
pa3aena

Koxa saementa | IIpoBepsieMble 31eMEHTHI COAEPKAHMS




TEIUIOBBIE ABJIEHUA

OcCHOBHBIE TIOJI0KEHUS MOJIEKYJISIPHO-KUHETUUECKON TEOpUH
CTpOeHHM BelecTsa. Macca u pasmepbl MoKyl OnBITHI,

6.1
MOJITBEPKIAIOIINE OCHOBHBIE IOJIOKEHUS MOJIEKYJISPHO-
KMHETHYECKOU TEOpHH
6.2 Monenu TBepA0ro, KHUIKOTO U Ta3000pa3HOTO COCTOSIHHIMA
' BemlecTBa. Kpucramunyeckue u amopdHsie Tena
6.3 OOBbsicHEHHE CBOMCTB ra3oB, XKHUAKOCTEH U TBEPABIX TeJ HA
' OCHOBE I10JIOKEHHUM MOJIEKYJISIPHO-KUHETUYECKON TEOPUHU
6.4 CMaunBaHue U KallWJUISIPHBIE SIBJICHUS
6.5 TennoBoe paciMpeHue U CxKaThue
6.6 Temmeparypa. CBsi3b TEMIIEPATYPBI CO CKOPOCTHIO
' TEIJIOBOTO IBMYKEHHSI YaCTHUI]
6.7 BuyTtpennsist sneprust. CriocoObl H3MEHEHHsI BHYyTPEHHEN
' SHEPruu: TeIIoNepeaaya U COBEpILEeHNnE paboThl
6.8 Bupap! Tensonepenayu: TeI0NpPOBOIHOCTh, KOHBEKIHS,
' U3J1y4ECHUE
6.9 KonnyecTBo TernoTsl. Y aenpHas TEIUIOEMKOCTh BEIECTBA
6.10 TennooOMeH U TemI0BOE paBHOBECHE. Y PaBHEHUE
' TEIUIOBOTO OanaHca
6.11 [TmaBnenne U OTBEpeBaHNE KPUCTALUTMIECKUX BEIIECTB.
' VY nenpHas TEII0Ta IUIaBICHUS
[TapooGpazoBanue u konnencanus. Mcnapenue. Kunenue.
6.12 VY nenpHas TemoTa napoodpa3zoBaHus. 3aBUCUMOCTb
TEMIIEpPaTypbl KUIIEHUSI OT aTMOC(EPHOTO JTaBICHHS
6.13 BnaxxnocTs Bo3tyxa
6.14 OHeprus TOIUIMBA. Y IeJbHas TEIJI0Ta CrOPaHMs
[Ipunnuns! pabots! Termnosbix asurareneii KI1/1 rermnosoro
6.15 nBuratens. TernoBble ABUraTeIN U 3alllUTa OKpYKarolen
Cpenbl
6.16 3aKOH COXpaHEHUs M MPEBPAIECHHUS SHEPTHH B TETUTOBBIX
' npoiieccax
[IpakTudeckue paboOTHI:
OnbIThI 10 OOHAPYKEHUIO IEUCTBUS CUIJI MOJIEKYJISIPHOTO
MPUTSKCHHUS.
6.17 P

OMnbITHI TIO BRIPAIIUBAHUIO KPUCTAJUIOB TIOBAPEHHOW COJIH
WK caxapa.




OnbITHI MO HAOTIOICHUIO TETIOBOTO PACIIUPEHHUS Ta30B,
KUJKOCTEH U TBEPABIX TEIL.

OHpe,[[CJ'ICHI/Ie JaBJICHUA BO3ayXa B OajoHe mIpuaa.

OHBITBI, ACMOHCTPpHUPYIOIIUE 3aBUCUMOCTDb JaBJICHHUA
BO3ayXa OT €ro o0bemMa u HarpCBaHusd UJIN OXJIAXKICHU.

[TpoBepka rumnoTe3bl TMHEHHOM 3aBUCUMOCTH JUTHHBI
CTOJIOMKA JKUJIKOCTH B TEPMOMETPHUECKOU TPYOKE OT

TEeMIEpPaTyphl.

Habmoienne n3MeHneHus: BHyTpEeHHEH SHEpruu Tena B
pe3yabpTaTe TeIionepeaayu U padoThl BHEITHUX CHIL

HccnenoBanue sBIeHUS TEMIO0OMEHA IPU CMEIIMBAHUU
XOJIOAHOW U ropsiuei BOJBI.

OHpeIleJICHI/Ie KOJIMYCCTBA TCIIOTHI, ITOJIYYCHHOI'O BOIOM
Ipu TEIJI000MEHE C Harpe€TbiM MCTAJUIMUYCCKUM HUJIUHIAPOM.

Omnpenenenne yneabHON TEIUIOEMKOCTH BELLIECTBA.
HccnenoBanue nporecca HCIIapeHus.
OmnpeneneHre OTHOCUTENILHON BIaKHOCTH BO3TyXa.

Onpenenenue yeabHON TEIUIOTHI IUIABJICHUS JIbJIA.

dusnyeckue sBICHUS B NOpUpPOJEC. MOBEPXHOCTHOC
HaATsOKCHUC U KAIMWJIJIAPHBIC ABJICHUA B IPUPOJAC, KPUCTAJIIBI

6.18
B IIpupoe, nznyuyenue CoHIa, 3aMep3aHUe BOAOEMOB,
MOpPCKHE Opu3bl; 00pa3oBaHUE POCHI, TYMaHa, UHEsI, CHETa.
TexHn4ecKkue ycTponcTBa: KauuIAphl, IIPUMEpPHI
HCIIOJIb30BAaHUS KPUCTAIIIIOB, KUAKOCTHBIN TEPMOMETD,
6.19 JaTYUK TEMIIEpPATypbl, TEPMOC, CUCTEMA OTOIIEHHSI TOMOB,

TUTPOMETPHI, IICUXPOMETD, apoBas TypOUHa, TBUTATEIb
BHYTPEHHETO CTOPaHMUS.

OJIEKTPUYECKUE 1 MAT'HUTHBIE ABJIEHUA

7.1 OnexTpuszanus Teil. J[Ba poaa 3JIEeKTpUUECKUX 3apsiioB
B3anmopeiicTBre 3apskeHHBIX Tell. 3akoH KynoHa

7.2 (3aBUCHMOCTB CHIIBI B3aUMOJCUCTBHS 3aPSHKCHHBIX TEI OT
BEJIMYMHBI 3aPSTI0B M PACCTOSIHUS MEXK]Ty TEIaMH)
DnekTpuyeckoe nosie. HampspkeHHOCTh 3JIEKTPUYECKOTO

7.3 noJst. [IpuHIMT cyneprno3uiuy NeKTPUIecKuX nosei (Ha

Ka4yeCTBEHHOM YPOBHE)




Hocurenu snexTpuueckux 3apsiioB. J1eMEeHTapHbIN
7.4 anekTpudeckuii 3apsan. Ctpoenue atoma. [IpoBogHuku u
JUAJICKTPUKU
7.5 3aKOH COXpaHEHUs AIEKTPUUECKOTO 3apsiaa
76 DJIEKTPUUYECKUH TOK. Y CIIOBUS CYIIIECTBOBAHUS
' 3JEKTPUUYECKOTO TOKA. ICTOUHHUKY OCTOSIHHOTO TOKa
77 JIefCTBHUS 3IEKTPHUUECKOTO TOKa (TEIUIOBOE, XMMUUECKOE,
' MarHMTHOE). DIEKTPUIECKUI TOK B )KUIKOCTSIX U Ta3ax
78 Onexrpuueckas nemnb. Cuia Toka. NeKTpUIECKoe
' HanpsHKeHUe
79 ConpoTuBiieHHE NPOBOAHUKA. Y IEIBHOE COIPOTUBIICHUE
' BEIllECTBA
7.10 3akoHn Oma 11 yyacTka Lenu
711 [TocnenoBarenbHOE U NapAIJIEIBHOE COEAUHEHUE
' IIPOBOJHUKOB
712 PaGoTta 1 MOIITHOCTB ANEKTPUYECKOro TOKa. 3akoH J[>koyJs -
' Jlenna
713 DNEKTPUUYECKHE IIETTH U MOTPEOUTENN IICKTPUIECKOM
' sHepruu B ObITy. KopoTkoe 3ambikaHue
714 [TocrossHHBIE MarHUTHI. B3anmoneiicTBrEe MOCTOSITHHBIX
' MAarHuTOB
715 MarnuTtHoe noje. MaruutHoe nosie 3eMJIu U ero 3HaueHue
' JUTSI )KM3HU Ha 3emIie
716 OmneIT OpcTena. MarHuTHOE MOJI€ JIEKTPUUECKOTO TOKA.
' [IpuMeHeHue >EKTPOMarHuTOB B TEXHUKE
JleficTBHE€ MarHUTHOTO MOJIS HA MPOBOJHUK C TOKOM.
717 DNeKTpOoABUTATENb MOCTOSTHHOTO TOKa. cnonb3oBanue
' 3JEKTPOJIBUTaTeNeH B TEXHUUECKUX YCTPOMCTBAX U HA
TpaHCIopTe
718 OnbiTel Papajes. SABneHne JIEKTPOMArHUTHOW UHIYKIWH.
' [IpaBuno Jlenna
Onektporereparop. CrocoObl MOTyUEHUS IICKTPUICCKOM
7.19 SHEpPruu. DNEKTPOCTAHIIUU Ha BO30OHOBIISEMBIX
WCTOYHUKAX YHEPTUHU
[IpakTuueckue paboOTHI:
7.20 OMBITHI 110 HAOJIFOACHHIO JICKTPHU3AIUN Te MHIYKIIUEH 1
MIPU COMPUKOCHOBEHHH.




HccnenoBanue nericTBus 3JIEKTPUUECKOTO MOJIS HA
MMPOBOTHUKH U AUDJICKTPUKH.

COopka u mpoBepKa padOThI IEKTPUUECKOHN LENH
MOCTOSIHHOTO TOKa.

N3mepenue u peryiupoBaHue CUIIbI TOKA.
N3mepenue u peryinpoBaHue HAIIPSKEHUS.

HccnenoBanue 3aBUCUMOCTH CUJIbI TOKA, UIYILETO Yepes
pE3UCTOp, OT CONPOTUBIIEHUS PE3UCTOPA U HAIIPSKEHUS Ha
pe3ucrope.

OneIThI, JEMOHCTPUPYIOLINE 3aBUCUMOCTD AJIEKTPUUECKOTO
COIIPOTHBJIEHUS IPOBOJAHUKA OT €r0 JUIMHBI, IUIOILAAN
MIONIEPEYHOr0 CEUYEHHUs U MaTepuaia.

[IpoBepka nmpaBuiia CI0KEHUS HAPSIKEHUH MTPU
IIOCJIEZI0BATEILHOM COCIMHEHUH BYX PE3UCTOPOB.
[IpoBepka nmpaBuia A CHIIbI TOKA IPU MTAPAJLIEIbHOM
COEMHEHUU pe3ucTopoB. OmnpeesneHue padoThl
JJIEKTPUYECKOTO TOKA, UAYLIETO YePEe3 PE3UCTOP.
OnpeneneHne MOIHOCTH IEKTPUYECKOTO TOKA,
BBIIIEJISIEMON Ha pe3uctope. MccienoBanne 3aBUCHMOCTH
CHJIBI TOKQ, UAYLIETO YePE3 JIAMIIOUKY, OT HalpPsKEHUS Ha
nei. Onpenenenne KI1/] narpesarens. McciaenoBanue
MarHMTHOTO B3aUMOJEWCTBHSI TIOCTOSHHBIX MarHUTOB.
N3y4yeHre MarHUTHOTO NOJISt TOCTOSTHHBIX MarHUTOB MPH UX
o0beIMHEHNH U pa3zeneHuu. VccienoBanue 1eHCTBUS
ANEKTPUYECKOTO TOKA HA MarHUTHYIO CTpeNKy. ONbITHI,
JEMOHCTPHUPYIOIINE 3aBUCUMOCTD CHJIBI B3aUMOJIEHCTBUS
KaTyIIKU C TOKOM M MarHUTa OT CUJIbI TOKA U HAIIPaBJICHUS
TOKa B KaTylke. M3y4yeHne neicTBUS MarHUTHOTO TOJISI Ha
MIPOBOJHUK € TOKOM. KoHCTpynpoBaHue 1 u3ydyeHue paboTbl
anekrpoasurarens. Msmepenue KIIJ1 anexrpoasurarenbHon
ycTaHOBKH. OTIBITHI IO UCCIIEIOBAHUIO SBJICHUS
AJEKTPOMAarHUTHOW MHIYKIUH . UCCIIEN0BAHNE N3MEHEHUI
3HAYEHUS U HANPaBJICHUS WHIYKIIMOHHOTO TOKa

Du3NYECKUE ABICHUS B IPUPOJE: FIEKTPUUECKUE SIBIEHUS B
atMocdepe, dTEKTPUUIECTBO KUBBIX OPTaHU3MOB, MATHUTHOE

7.21 .
noJie 3emiu, apei¢ MoI0COB, pOJIb MATHUTHOTO IOJIS IS
YKU3HM Ha 3eMJie, OJISIPHOE CUSTHUE
TexHu4ecKkue ycTponucTBa: 3JIEKTPOCKOI, aMIIEPMETP,
799 BOJITMETP, PEOCTAT, CYETYUK IIEKTPUIECKON SHEPIUH,

3JIEKTPOOCBETUTENbHBIE IPUOOPHI, HarpeBaTEIbHbIE
ANEKTPONIPHOOPHI (IPUMEPBI), STEKTPHYECCKUE




nNpCaOXPaHUTECIIN, DJICKTPOMAIrHUT, SJICKTPOABUTATCIIb
IIOCTOAHHOI'O TOKA, rCHCPATOP NOCTOAHHOI'O TOKA

O-11 KJ1acce

IIpoBepsiemblie TpeOGoBaHuA K pe3ybTaTtam ocBoeHuss OOII

Koxa
MPOBEPAEMOro
pe3yJbTara

IIpoBepsiemble npeIMeTHbIE Pe3yJIbTATHI 0CBOEHHUSI OCHOBHOM
o0pa3oBaTe/IbHOM MPOrpaMMbl OCHOBHOI'0 00111ero 00pa3oBaHus

11

Hcmons30BaTh HN3YUYCHHBIC TIOHATHUA

1.2

Pa3znuyars sBJIEHUS IO OMMCAHUIO UX XapaKTEPHBIX CBOMCTB U Ha OCHOBE
OIBITOB, IEMOHCTPUPYIOIIMNX JAHHOE (PUZNYECKOE SBJICHUE

1.3

Pacnio3naBate nposiBIIeHHE N3YYEHHBIX (PU3MUYECKUX SBICHUN B
OKpY’KalolIeM MUpE, B TOM 4yHciie (pU3HUecKue sBJICHHs B IPUPOJE, IPU
3TOM NEPEBOJUTH MPAKTUYECKYIO 3a7auy B y4eOHYIO, BBIIEISTh
CYILECTBEHHbIC CBOMCTBA (IPU3HAKH) (PH3UYCCKHUX SIBICHHUI

1.4

OnwuceIBaTh U3y4EeHHBIC CBOMCTBA TEJI U PU3UUECKUE SIBICHUS, UCIIOB3Y S
¢du3nueckre BeJIMYUHBI, IPU ONMMCAHUU IPABUIIBHO TPAKTOBATh
(Gu3nYECKU CMBICI UCIIONIb3YEMbIX BETUYHUH, 0003HAUEHUS U €MHUILIBI
(GU3MUeCKUX BETMYMH, HAXOAUTh (POPMYIIbI, CBA3BIBAIOIINE TAHHYIO
(Gu3NYECKyI0 BEIMYMHY C APYTUMHU BEIMUYNHAMHU, CTPOUTD IpaduKu
U3yYEHHBIX 3aBUCUMOCTEH (prU3HUecKuX BeINYHH

1.5

XapaKTepI/BOBaTB CBOMCTBA Tell, CI)I/ISI/ILICCKI/IG SIBJICHUS U ITPOLICCCHI,
HCIIOJIB3YA U3YYCHHBIC 3aKOHEI, ITPU 3TOM AaBaTb CJIIOBCCHYIO
q)OpMy.]'II/IpOBKy 3dKOHaA U 3allUChIBATh €0 MATCMATHYCCKOC BBIPAKCHUC

1.6

OOBsICHATH (PU3NUECKHE MTPOLIECCH U CBOMCTBA TE€J, B TOM UUCIIE U B
KOHTEKCTE CUTyallil IPaKTUKO-OPUEHTUPOBAHHOTO XapaKTepa: BbIABIIATH
NPUYHHHO-CJIE/ICTBEHHBIE CBS3H, CTPOUTH OOBSICHEHHE U3 2 - 3
JIOTMYECKUX IIaroB ¢ MOMOIIBIO 2 - 3 H3yYEHHBIX CBOMCTBA (PU3NUECKUX
ABJIEHUH, PU3NYECKUX 3aKOHA WM 3aKOHOMEPHOCTH

1.7

PemaTh pacuerHble 3a1aun (Onmuparomyecs Ha cucTeMy us3 2 - 3
ypaBHEHHUIT), HCIIOJIB3Ys 3aKOHBI M (HOPMYIIbI, CBSI3bIBAIOIINE (DU3NUECKUE
BEJIMYMHBI. HA OCHOBE aHAJIN3a YCJIOBUS 3aJ1a4M 3allUChIBATh KPATKOE
YCIIOBUE, BBISBIATH HEJOCTAIOIINE UM U30BITOYHBIE JaHHbBIE, BHIOMPATh
3aKOHBI U GOPMYJIBI, HEOOXOAUMBIE JJISl PEIICHUs, TIPOBOJAUTH PACUEThl U
OILICHUBATh PEATUCTUYHOCTh MOTYUYEHHOTO 3HaUeHUs (PU3NUECKOi
BEIINYUHBI

1.8

PacnioznaBate mpo06sieMbl, KOTOPbIE MOKHO PELIUTh MPU TOMOIIIH
(U3UYECKUX METOJIOB, MCIIOJIb3Ys ONMCAHKUE HCCIICOBAHUS, BBIICIIATh
MIPOBEPSAEMOE MPEANOI0KEHNE, OLEHUBATH PABUIBHOCTD MOPSIIKA
MIPOBEJICHUS UCCIIEIOBAHMS, J€IaTh BbIBOJIbI, UHTEPIIPETUPOBATH
pe3yNIbTaThl HAOIOICHUN U OIBITOB




1.9

[TpoBOIUTH OMBITHI IO HAOIIONEHHUIO (PU3HMUECKUX SBICHUN MU
(HU3MYECKUX CBOMCTB TEJI: CAMOCTOSATENIFHO COOMPATh YCTAaHOBKY M3
U30BITOYHOTO HabOpa 000py0BaHMsI, OIUCHIBATH XOJI OTIBITA U €TO
pe3ynbTathl, OPMYIUPOBATH BHIBOIBI

1.10

[TpoBOIUTH NP HEOOXOAUMOCTH CEPHIO MPSMBIX U3MEPEHUH, OIIPEAeIIsis
Cpe/iHee 3Ha4YCHHE U3MepseMoii BeIn4nHbI ((POKYCHOE pacCTosHIE
coOuparoIiei JTMH3bI), 000CHOBBIBATH BHIOOD CIIOCO0A H3MEPEHHS
(u3MepuTebHOTO MPUOOPa)

1.11

[TpoBoAUTH HCCIEI0OBAaHUE 3aBUCUMOCTEN (DU3MUECKUX BEIUYHUH C
MCIIOJIb30BAaHUEM MPSMbBIX U3MEPEHUH: IIJIAHUPOBATh HCCIIEIOBAHNUE,
CaMOCTOSITENIbHO COOMPATh YCTaHOBKY, (PUKCUPOBAThH PE3YJIbTAThI
MOJTy9EHHOU 3aBUCUMOCTH (PU3MUYECKUX BEIIMYMH B BHJIC TAOIUITN
rpaduKoB, IenaTh BHIBOJIBI 110 pe3yIbTaTaM UCCIIETOBAHUS

1.12

[TpoBOIUTH KOCBEHHBIE U3MEPEHUS (PU3NUYECKUX BEJIMYMH: INIAHUPOBATh
U3MEpEHUs], COOMPATh IKCIIEPUMEHTAJIbHYIO YCTAHOBKY U BBIIIOJIHATH
U3MEPEHHUs, ClIeys NPEII0KEHHON HHCTPYKIUH, BBIUUCIIATE 3HAYCHUE
BEJIMYMHBI ¥ AaHAJIM3UPOBATH ITOJIYYEHHBIE PE3YJIbTAThI C Y4ETOM 3aJaHHOU
IOTPEIIHOCTH U3MEPEHUN

1.13

Cobnronats paBuiIa TEXHUKU 0€301acCHOCTH TIPH padoTe ¢
1abopaTOpHBIM 000PYI0BaHUEM

1.14

Paznnuats OCHOBHBIE MMPU3HAKN U3YYCHHBIX (I)I/ISI/I‘IGCKI/IX Moneneﬁ:
MaTcpHralibHad TOYKa, a0COJIFOTHO TBEPAOC TCIIO, TOYCYHBIN UCTOUHHK
CBCTA, JIY4, TOHKAA JIMH34, [JIaHCTapHad MOACJIb aTOMA, HYKJIOHHAasA
MOZCIIb aTOMHOI'O AApa

1.15

XapakTepu30BaTh MPUHIMIIBI JHCTBUS N3yUYEHHBIX IPUOOPOB U
TEXHUYECKHUX YCTPOMCTB C ONOPOM HA UX OMMUCAHUS, UCIIOJIb3Ys 3HAHUS O
CBOMCTBaX (PM3NYECKUX SIBICHUI U HEOOXOIUMBbIE (PU3NUECKUE
3aKOHOMEPHOCTH

1.16

Hcnonb30BaTh CXeMBbl M CXEMAaTHYHbIE PUCYHKH M3YYEHHBIX TEXHUUECKUX
YCTPOMCTB, U3MEPUTENBHBIX IPUOOPOB U TEXHOJIOTUYECKUX MPOLIECCOB
IpU PEUIeHNH Y4eOHO-IPAaKTUYECKUX 3a/1a4, ONITHYECKUE CXEMBI JIJIs
MOCTPOEHHUS N300paKEHUH B IJIOCKOM 3epKajie M COOMparolel JINH3e

1.17

[MpuBoauTH PUMEPHI (HAXOAUTH HH(POPMAIIUIO O TPUMEPax)
NPaKTUYECKOT0 MCIIOJIb30BaHMs (PU3MUECKUX 3HAHHUH B TOBCEAHEBHOM
JKU3HU 114 oOecriedeHnst 6€30MacHOCTH Mpu oOpallleHuu ¢ MpudopamMu U
TEXHUYECKUMHU YCTPOHCTBaMU, COXpaHEHUS 370POBbs M COOIIOACHUS
HOPM IKOJIOTUYECKOTO MOBEJCHHS B OKpY Karollel cpee

1.18

OcymecTBISTh MOUCK HH(POPMAIIUU (PU3UUYECKOTO COACPKAHUS B CETU
HNHuTepHeT, camocTosATeTbHO (GOPMYTUPYS MMOMCKOBBIN 3aMpoc, HAXOIUTh
MyTH OMNPEJIeNICHUs JOCTOBEPHOCTH MOJYYSHHON HHPOPMAIIH Ha OCHOBE
MMEIOIINXCA 3HAHUI U JOMOJHUTEIbHBIX HCTOUHHKOB

1.19

Hcnonp30BaTh MpH BBHIOTHEHUH YUEOHBIX 3aJaHUI HAyYHO-TIOMYJISIPHYIO
auTeparypy (pusnueckoro coaepxKaHus, ClipaBOYHbIC MaTEPUAITHI,




pecypchl cetu IHTepHeT; B1aieTh npueMaMu KOHCIIEKTUPOBAHUS TEKCTA,
npeoOpazoBanus HH(OPMALIUK U3 OJHOM 3HAKOBOM CUCTEMBI B JPYTYIO

1.20

CoznaBaTh COOCTBEHHBIE MMCEMEHHBIEC U YCTHBIE COOOIIEHHS Ha OCHOBE
UH(OPMALIUU U3 HECKOJIBKUX HCTOUHUKOB (PU3MUYECKOTO COJIepKAHUS,
myOJIMYHO MPEACTABIATH PE3YIbTaThl MPOSKTHOM MU HCCIIEA0BATEIbCKOM
JESATEIbHOCTH, IIPU 3TOM IPAMOTHO MCIOJIb30BaTh N3y4YEHHBIN
MOHATUIMHBIN anmapaT u3y4aemoro paszzeina (GU3HKd U COIPOBOXKIAThH
BBICTYIIJICHHE NIPE3CHTAIMEN C Y4eTOM 0COOEHHOCTEH ayIuTOPHH
CBEPCTHUKOB

1.21

[Tpu BBINOIHEHNH YYEOHBIX POEKTOB M UCCIIEOBAHUIN (PH3UUECKUX
IPOLIECCOB paclperenaTh 003aHHOCTH B IPYIIE B COOTBETCTBUU C
IIOCTaBJICHHBIMM 3aJja4aMH, CJICIUTh 3a BBIIIOJIHEHUEM IUIaHa IEUCTBUI U
KOPPEKTHPOBATH €r0, aIeKBaTHO OLICHUBAaTh COOCTBEHHBIN BKJIa]l B
JIeATEIbHOCTD I'PYIIIB], BBICTPAaUBAaTh KOMMYHHKAaTUBHOE
B3aUMO/IEIICTBHE, POSIBIISASA TOTOBHOCTD pa3periaTh KOH(IUKTHI

IIpoBepsieMble Y1eMEHTHI COAePKAHUS

Kon Koxa biiemenTa IIpoBepsiemble 3JIeMEHTBI COIEPKAHUS
pasziena
8 MEXAHUWYECKUE SABJIEHUA
8.1 Mexannueckoe nBuxkeHne. MatepuanbHas Touka. Cuctema
oTcueTa
8.2 OTHOCHUTENBHOCTh MEXAHUYECKOTO JIBUKEHUS
8.3 PaBHOMEpHOE NPAMOIMHEHHOE IBHKEHHE
8.4 HepaBHomepHoe npsimonuneiinoe apmxeHue. Cpennss u

MI'HOBCHHAs CKOPOCTH TCJIa TP HEPABHOMEPHOM JIBUKCHUU

8.5 Yckopenue. PaBHOyCKOPEHHOE NPSAMOIUHENHOE IBUKEHUE
8.6 CBoboanoe naaenue. OneiTel ["anunes
8.7 PaBHOMepHOE nBMXKEHME IO OKpyx)HOCTH. [lepnoxa n yactora

oOparnieHus. JIuHelHas ¥ yriaoBas CKOPOCTH.
IleHTpOCTpEMUTENBHOE YCKOPEHNE

8.8 [Tepserit 3akon HeroToHa

8.9 Bropoii 3akon HeroToHa

8.10 Tperuit 3akon HeroTona

8.11 [IpuHIMI cyneprno3uuuu Ui

8.12 Cuna ynpyroctu. 3akoH ['yka

8.13 Cuna TpeHusi: cujia TPeHUs! CKOJIbKEHUS, Crjla TPEHUS

MOKOSI, IPYTHUE BUIBI TPEHUS




8.14

Cuia TSKECTH U 3aKOH BCEMUPHOTO TSATOTEHUA. Y CKOpEHUE
CBOOOIHOTO MaIeHUS

8.15 JIBmxenue mnaneT Bokpyr Comnna. [lepBas kocMuueckast
ckopocTh. HeBecoMoCTh u meperpysku

8.16 PaBHOBecue MarepuanbHOI TOUkH. AOCOTIOTHO TBEpAOE
TEJO

8.17 PaBHOBecHue TBepIOTO TEMa C 3aKPEIIEHHON OChIO
BpauieHuss. MomeHT cwisl. LleHTp Tsxectn

8.18 Nmmynsc Tena. U3menenue nmiyibsca. IMIynbc cuitb

8.19 3aKOH COXpaHEHUsl UMITYJIbCa

8.20 PeakTtuBHOE nBUXKEHUE

8.21 Mexanundeckas padoTa U MOIITHOCTb

8.22 Pabora cun TsokecTH, ynpyrocty, TpeHus. CBs3b SHEPTUU U
paboThl

8.23 [ToTennmanpHas SHEPTHs TeJla, TOIHIATOTO HaJl
TMOBEPXHOCTHIO 3eMJIH

8.24 [loTeHunanpHas 3HEPIUsl CKATON IPYHKUHBI

8.25 Kunernueckas sneprusi. Teopema 0 KHHETUYECKOW SHEPTUU

8.26 3aKOH COXpaHEHMsI MEXaHUYECKON YHEPIUH

8.27 [IpakTuyeckue paboOTHI:

Omnpenenenue cpeHel CKOPOCTH CKOTMBKEHUsS OpyCKa MITH
JBIDKEHUS IIapUKa 10 HAKJIOHHOM ITOCKOCTH. OnpeneneHue
YCKOPEHHMS Teja IPU PaBHOYCKOPEHHOM JIBMYKEHUH T10
HaAKJIOHHOM MIOCKOCTH.

HccnenoBanue 3aBUCUMOCTH YT OT BPEMEHU ITPU
PaBHOYCKOPEHHOM JIBI)KCHHH 0€3 Ha4aJIbHOW CKOPOCTH.

[IpoBepka rumoTesbl: eciiv IpU PaBHOYCKOPEHHOM
JIBI)KEHUH 0€3 HauaJIbHOM CKOPOCTHU IYTH OTHOCSTCS KaK
PSI HEYETHBIX YUCEIl, TO COOTBETCTBYIOIINE TPOMEKYTKH
BPEMEHU OJMHAKOBBI.

HccnenoBanue 3aBUCUMOCTH CUIIBI TPEHUS CKOJIBKEHHS OT
CHJIBI HOpMaJIbHOTO JaBiieHus. Onpezenenue KodQppuueHTa
TPEHUs CKOJbXeHUs. OnpeieneHne KeCTKOCTH IPY>KUHBIL.
Omnpenenenne pabOTHI CHITBI TPEHUS TIPU pABHOMEPHOM
JIBMDKEHUH TeJa IO TOPU30HTAIbHON TOBEPXHOCTH.
Omnpenenenne pabOTHI CHITBI YIIPYTOCTH TPH MOTBEME TPy3a
C UCIOJIb30BaHUEM HETIOABMYKHOTO U MOABHYKHOTO OJIOKOB




8.28

dusnueckue SIBICHUS B IIPUPOJC: IIPUIIUBEL U OTJIMBHI,
JABHXKCHUCEC IIJIAHET Comnxeunoi CHUCTEMBI, pPCAKTUBHOC
ABUIKCHUC KHUBBIX OPTaHU3MOB

8.29

TexHuueckue yCTpoucTBa: CHUAOMETD, JATYUKH MOJIOKEHHUS,
pacCTOSIHUS U YCKOPEHMSI, pAKEThI

MEXAHWYECKUE KOJIEBAHMA 1 BOJIHBI

9.1

KonebatenpHoe nBmxeHne. OCHOBHBIE XapaKTEPUCTHKH
KOJIeOaHUM: IepHo/l, YacTOTa, aMIUIUTY/ 1a

9.2

MaremaTruueckuii U NpyXKUHHBIA MasiTHUKU. [IpeBpalienue
SHEPTUH MPHU KOJIeOATEIIbHOM JBUKEHUU

9.3

3aryxaromue koneOaHus. BeiHyX/1eHHbIE KoJeOaHu .
Pe3onanc

9.4

Mexanuyeckue BoiaHbI. CBOICTBA MEXaHUYECKUX BOJIH.
HpOI[OJII)HBIe 1 IIOMNCPCUYHBIC BOJIHBI. I[JII/IHa BOJIHBI
CKOPOCTb €€ pacupocTpaHeHus. MexaHu4eCKre BOJIHbBI B
TBEPJIOM T€JIE, CEICMUYECKUE BOJIHBI

9.5

3ByK. I'poMKOCTh U BbIcOTa 3ByKa. OTpakeHHE 3ByKa

9.6

NudpasByk u ynpTpa3Byk

9.7

[IpakTuyeckue paboOTHI:

OnpeneneHI/Ie YaCTOTBI U IIEpHUoaa KoJiIeOaHMI
MaAaTEMAaTHUYCCKOIro MassiTHHUKaA.

OnpeneneHI/Ie YaCTOTBI U IIEpHUOaa KoJIeOaHMI MPY>XUHHOT'O
MasiTHHKa

HccnenoBanue 3aBUCUMOCTH epUojia KoieOaHuii
MOABEUIEHHOT0 K HUTHU Tpy3a OT AJIMHBI HUTH. MccnenoBanue
3aBUCHMOCTH Mepro/ia KoieOaHui Npy>KMHHOTO MasiTHUKA
oT Macchl rpy3a. [IpoBepka He3aBUCHMOCTH IIEpHoJia
KoJieOaHuH Tpy3a, MOJABEIICHHOTO K HUTH, OT MacCHI Tpy3a 1
KECTKOCTHU MPYXKUHBL. M3Mepenne yckopeHus CBOOOTHOTO
naJgcHUs

9.8

®u3nYeCKHe SBJICHUS B PUPOJIE: BOCTIPUITUE 3BYKOB
YKUBOTHBIMH, 36MIIETPSICEHUE, CEICMUYECKUE BOJIHBI,
IIYHaMH, X0

9.9

TexHuuyeckue yCTpoucTBa: 3X0J0T, HCIIOJIb30BAHUE
yIBTPa3ByKa B OBITY U TEXHUKE

10

OJIEKTPOMAI'H

NTHOE IIOJIE U DJIEKTPOMAT'HUTHBIE BOJIHbBI

10.1

SHGKTPOMaFHI/ITHoe IIOJIC. :‘)J'ICKTpOMaFHI/ITHBIe BOJIHBI.

CBolicTBa 3JIEKTPOMArHUTHBIX BOJIH




10.2 [kana 31€KTPOMarHUTHBIX BOJIH

10.3 DneKkTpoMarHuTHas npupoja ceera. CKopocTh CBETa.
BonHoBEIE cBOIICTBa CBETa

104 [IpakTrueckue pabOTHI:
N3yyennie cBONCTB 3JIEKTPOMArHUTHBIX BOJH C MIOMOIIBIO
MOOUITEHOTO TeJe(oHa

10.5 ®dusndeckue SABICHUS B IPUPOJIC: OMOJIOTMYECKOE ICHCTBUE
BHJIUMOTO, YJIBTPaUOIETOBOTO U PEHTT€HOBCKOTO
W3Ty4YCHUI

10.6 TexHuyeckue ycTponCTBa: UCTIOIB30BAHUE
AIEKTPOMArHUTHBIX BOJIH JJISI COTOBOH CBSI3U

11 CBETOBBIE SBJIEHUA

111 JlyueBast mozens cBera. MIcTOUHHMKY cBETa

11.2 [IpssMonuHEHOE pacIpOCTpaHEHHUE CBETA

11.3 Otpaxenue cera. [1nockoe 3epkano. 3akoH OTpaskeHuUs
cBeTa

11.4 [Ipenomiienue cBeta. 3akoH npeiaomieHus csera. [lomHoe
BHYTpPEHHEE OTpakeHHE CBETa

11.5 JIunza. Xop jtyyen B JIMH3E

11.6 Ontrueckas cucrema ¢oToarnmapara, MUKpPOCKOTIa U
TeJecKoIa

11.7 I'na3 xak ontuueckas cucrema. banzopykocts u
TaTbHO30PKOCTh

11.8 Paznosxxenue 6emnoro ceera B ciekTp. OnbiTel HptoTOHA.
CrnosxeHue CeKTpaabHBIX IIBETOB. Jlucmepcus cBeTa

11.9 [IpakTuueckue padbOTHI:
HccnenoBanme 3aBUCHMOCTH YTJIa OTPAXEHUST CBETOBOTO
Jdy4a OT yIJia TaJeHHsl.
N3yyenne xapakTepuUCTHK N300pakeHUs MpeIMeTa B
TUTOCKOM 3€pKajie.
HccnenoBanue 3aBUCUMOCTH yTJia MPEIOMIICHUS CBETOBOTO
Jy4a OT yTJja MaJIeHUs] Ha TPAHHIIEe «BO3IYX - CTEKIION.
[Tonydenne nzo6paxxeHui ¢ TOMOIIbIO COOMPAIOIIEH JIUH3BI.




Omnpenenenne HOKYCHOTO PACCTOSIHUS M ONTHYECKON CHITBI
coOuparolei JTUH3HI.

OnBITH IO Pa3I0XKEHUIO Oenoro ceera B CIICKTP.

OnBpITHI IO BOCIIPUATHUIO IIBETA NPEAMETOB IIPU UX
HaAOJIIOCHNH Yepe3 LIBETOBBIC (PHITBTPHI

11.10

duznyeckue sIBIEHUA B Ipupoe: 3atMeHus ColHua u
JlyHbl, 1[BETa TEJI, ONTHYCCKUE SIBJICHHS B aTMocdepe (IBeT
HeOa, pedpakius, paayra, MUPax)

11.11

TexHnuyeckue ycTpoicTBa: OYKH, IEPUCKOII, poToanmapar,
ONTHUYECKUE CBETOBO/IbI

12

KBAHTOBBGIE ABJIEHUA

12.1

OmnsiTel Pesepdopaa u miianerapHas Moaens atoMa. Mogenb
aroma bopa

12.2

Hcnyckanue u noriomeHne cBera aroMoM. KBaHThI.
JIuHenWyaTsie CIIEKTPHI

12.3

PannoaktuBHOCTH. Allb(a, 6eTa- 1 raMMa-u3TydeHUs

12.4

Crpoenue atomHoro siapa. HykinonHas Moziens aTOMHOTO
sapa. M3oTonsl

12.5

PanuoaktuBHbie npeBparnienus. [lepuon nomypacnama
aTOMHBIX Si7iep

12.6

SAnepHble peakuu. 3aKOHbI COXPAHEHUS 3apsJ0BOrO U
MacCOBOI'0 YUCEI

12.7

3Hepr1/151 CBA31 ATOMHBIX AECP. CBs3b Macchl U OHCPIrun

12.8

Peakuuu cunTe3a u neneHus siaep. ICTOUHUKH SHEPTUU
CoHIa u 3B€3

12.9

Snepunas sHepreruka. [{elicTBue paguoakTUBHBIX U3JTyYEHHU
HA KUBBIE OPraHU3MBbl

12.10

[IpakTuueckue paboOTHI:

HaGmroenre CriomHbIX U TUHEHYAThIX CIIEKTPOB
W3JTy4YCHHUS.

HccnenoBanue TPEKOB: U3MEPEHUE SHEPTUU YACTHUIIBI 110
TopMo3HOMY TiyTH (110 poTorpadusm).

W3mepenue paaroakTUBHOTO GoHA

12.11

dusnyuecKkue SBJIEHUS B IPUPOJIE: €CTECTBEHHbBIN
pPaguoaKTUBHBINA (DOH, KOCMUYECKUE JTyUH, PATMOAKTUBHOE




U3JIy4EHUE IPUPOAHBIX MUHEPAIIOB, ACICTBUE
PaZMOaKTUBHBIX U3JIyY€HUN HA OPTaHU3M YEJIOBEKa

12.12 TexHu4ecKkue ycTpoicTBa: CIIEKTPOCKOII, MHINBH Y TbHBIN
JIO3UMETP, Kamepa Bunbcona

IIposepsiembie Ha OI'D o puszuke
TpedoBaHus K pe3yiabraram ocBoeHus OOII

000

Jns mpoenenus OI'D no ¢usuke ucnonb3yercs nepedeHsb (KoaudukaTop) npoBepseMbIx
TpeboBanuii k pesynpratam ocBoerus OOIT OO0 u nepeyeHs IEMEHTOB COIEPIKAHUS.

Ilepeuenn (koaupukaTop) NpoBepsieMbIX TPeGOBaHUIi K pe3yibTaTtam ocBoenusi OOII
000

Kon IIpoBepsiemble TpeOGOBaHMS K PEAMETHBIM pe3yJabTaTaM 0a30BOro
NMPOBEPSIEMOro | YPOBHA OCBOEHNsI OCHOBHOI 00pa30BaTeIbHOMH MPOrpaMMbl
TpeOOBaHUSI | OCHOBHOrO 0011ero odopasoBanusi Ha ocHose ®I'OC

[Tonnmanue poau GU3MKU B HAYYHOH KapTHHE MUPa; C(hOPMHUPOBAHHOCTh
0a30BbIX MPEACTaBICHUI O 3aKOHOMEPHOM CBSA3M U MO3HABAEMOCTH
SBJIEHUH TIPUPOJIBI, O POJIU SKCIIEPUMEHTA B U3UKE, O
cucteMoobpa3yomeil poiu GU3UKU B pa3BUTHH €CTECTBEHHBIX HAYK,
TEXHUKHU ¥ TEXHOJIOTHUI, 00 3BOIOINY (PU3NUECKUX 3HAHUN U UX POJIH B
LIEJIOCTHOW €CTECTBEHHOHAYYHOM KapTUHE MUPA, O BKJIAJI€ POCCUMCKUX U
3apyOeXHBIX YUEHBIX-(DU3UKOB B Pa3BUTHE HAYKU, OOBSICHEHHE
IIPOLIECCOB OKPYIKAIOILIETO MUPA, PA3BUTUE TEXHUKU U TEXHOJIOTUI

3HaHUs 0 BU/IaX MaTepuu (BELIECTBO U IOJIE), O ABHKEHHH KaK Criocode
CYIIECTBOBAHHMS MaTepuu, 00 aTOMHO-MOJICKYJISIPHOW TEOPUH CTPOCHHSI
BEIECTBA, O (PU3UUECKOI CYIIHOCTH SIBJICHHI MPHUPO/IbI (MEXaHUYECKHX,
TETJIOBBIX, JIEKTPOMATHUTHBIX M KBAaHTOBBIX); YMCHHUE Pa3InvaTh
SIBJICHUSI 110 OTIMCAHUIO X XapaKTEPHBIX CBOMCTB M HAa OCHOBE OIIBITOB,
JICMOHCTPHUPYIOIIHNX TaHHOE (PU3UUECKOE SIBJICHHE; YMEHUE PAcliO3HABATh
NPOSIBIICHNE M3YYEHHBIX (PM3HMYECKUX SBJICHUI B OKPYKAIOIIEM MHPE,
BBIJICTISISI X CYIIECTBEHHBIC CBOMCTBA (PU3HAKH)

BJ'Ia,Z[CHI/IC OCHOBaMH IIOHSATHHHOTO arnrmapara 1 CUMBOJIMYCCKOI'O A3bIKa
(1)I/I3I/IKI/I " UCIIOJIb30BaHUEC UX IJId PCIICHUA y‘Ie6HI)IX 3a7a4, YMCHUC
XapaKTCPU30BaATh CBOMCTBa TCII, (I)I/ISI/I‘-ICCKI/IC SABJICHUA U IMPOLCCCHI,
HCIIOJIB3YyA q)YH)IaMeHTaJ'IBHI)Ie N OMIIMPUYICCKHUEC 3aKOHBI

YMeHne onmceBaTh HN3YUYCHHBIC CBOMCTBA TEII K (I)I/ISI/I‘-IGCKI/IG SABJICHUA,
HCIIOJIb3YA (I)I/ISI/I‘-ICCKI/IC BCINYHNHBI




Brnanenue ocHOBaMHM METOI0B HAYYHOT'O TIO3HAHUS C YUYETOM COOJIOACHUS
paBuJ 0€30MacHOro TpyAa: HaOoAeHne GU3NYECKUX SIBICHUM!

YMEHHE CaMOCTOSATEIbHO COOMPATh SKCIIEPUMEHTAIIBHYIO YCTAHOBKY M3
JAaHHOTO Habopa 000pyIOBaHMS 10 UHCTPYKIIUHU, ONTUCHIBATH X0/ OIBITA U
3aMUChIBaTh €0 Pe3yNbTaThl, (HOPMYIHPOBATH BHIBOIHI;

IPOBE/ICHUE MPSAMBIX U KOCBEHHBIX U3MEPEHUH (PU3NYECKUX BEJINYMH:
yYMEHHUE TIAHUPOBATh U3MEPEHUs], CAMOCTOATEIBHO cOOUpaTh
9KCHEPUMEHTAJIbHYIO YCTAHOBKY 110 MHCTPYKLIMH, BEIUUCIIATh 3HAUEHUE
BEJIMYMHBI M aHAJIM3UPOBATH [10JIy4YE€HHbIE PE3yJIbTAThl C yYETOM 3a/laHHON
[OTPEIIHOCTH PE3YJIBTATOB U3MEPEHUH;

MMPOBEACHNEC HECIOKHBIX OKCIICPUMCHTAJIbHBIX PICCJICIIOB&HH?I;
CaMOCTOATCIBHO C06I/IpaTI> 9KCIICPUMCHTAJIbHYIO YCTAHOBKY U ITPOBOANUTDH
HCCJIICOOBAHUC 11O MHCTPYKIUH, IMTPCACTABIATD IOJTYUYCHHBIC 3aBUCUMOCTHU
(1)I/ISI/IquKI/IX BCJINYHH B BUAC Ta6J'II/II_I n Fpa(i)I/IKOB, YUUTBIBATD
MOrpeIHOCTH, ACJIaTh BBIBOABI IO PE3YyJIbTaTaM UCCIICAOBAHUA

[ToHnMaHue XapaKTEPHBIX CBOWCTB (pru3ndeckux mozesel (MaTepuaibHas
TOYKa, a0COJIIOTHO TBEPAOE TEJI0, MOJIEIH CTPOCHHUS I'a30B, )KUIKOCTEH U
TBEPABIX TeJ, INIAHETApHAsl MOJEIIb aTOMa, HYKJIOHHAsI MOJIE]Ib aTOMHOTO
spa) U YMEHUE IPHUMEHSATh UX JJIsl OObsICHEHHsT (PU3NYECKHUX MTPOLIECCOB

YMmenne o0bIICHATh (PU3NYECKHE TPOIIECCH M CBOIMCTBA TEIl, B TOM YHCIIE
U B KOHTEKCTE CUTYALUI PAKTUKO-OPUEHTUPOBAHHOI'O XapaKTeEPa, B
YaCTHOCTH, BBIABIISITh IPUUNHHO-CIIEICTBEHHBIE CBSI3U U CTPOUTH
00BSICHEHHUE C ONOPOIl Ha U3yUYEHHbIE CBOMCTBA (PU3NUECKUX SIBIICHHI,
¢uznyecKue 3aKOHbI, 3AKOHOMEPHOCTH U MOJIETN

YMeHue peniath pacueTHbIe 3a1auu (Ha 6ase 2 - 3 ypaBHEHHI), UCTIONB3YS
3aKOHBI U (POPMYIIBI, CBSA3BIBAIOIINE (PU3NIECKHE BEIIMIMHBI, B YACTHOCTH,
3aMMCBIBaTh KPATKOE YCIOBHE 33]]auH, BBIBIISITh HEJOCTAIOLIHE JJaHHBIE,
BbIOMpaTh 3aKOHBI U (HOPMYJIbI, HEOOXOIUMBIE JUIsl €€ PELIEHUS,
UCIOJIb30BaTh CIIPAaBOYHbIE JJAHHBIE, TPOBOIUTH PAaCUeThl M OLICHUBATh
PEATUCTUYHOCTD MOTyYEeHHOTO 3HAUCHUS (PH3HUECKON BEIMYMHBI, YMEHHE
OTIpeNeNATh Pa3MEPHOCTh (PU3MUECKON BETMUYUHBI, TOJyYEeHHON MPU
pEIICHUN 3a7a9u

YMeHHe XxapakTepu30BaTh MPUHINIBI JEHCTBAS TEXHUYECKUX YCTPOICTB,
B TOM YHCJIE€ OBITOBBIX MPUOOPOB, U MPOMBIIIICHHBIX TEXHOJIOTHUECKUX
MIPOLIECCOB 10 X ONMHMCAHHUIO, UCIIOJIB3YS 3HAHUS O CBOMCTBAaX (PU3MUECKHUX
SBJICHUN 1 HEOOXO0MMbIe (prU3HUecKue 3aKOHOMEPHOCTH

10

YMeHue UCToIp30BaTh 3HAHUS O (PU3HUSCKUX SBJICHHUSIX B TTOBCEIHEBHOM
JKU3HU U1 oOecriedeHnst 0€30MacHOCTH Ipu 00palieHruu ¢ OBITOBEIMU
npuOOpaMy U TEXHUIECCKHUMH YCTPONUCTBAMH, COXPaHCHHS 370POBbS U
COOIOZICHHSI HOPM SKOJIOTHYECKOTO TIOBEICHHUS B OKPYXKAIOIIEH cpelie;
MOHMMaHHEe HEOOXOTUMOCTH TPUMEHEHUS JOCTHKCHUA (PU3UKH U
TEXHOJIOTHH JIJIsl palliOHATIBLHOTO MPUPOAOOIBE30BaAHUS




OnbIT MOUCKA, Mpeodpa3zoBaHus U MPeACTaBIeHUS HH(DOpMaIH
(U3U4ECKOro coepKaHus ¢ UCIOIb30BaHUEM HH(POPMALlMOHHO-
KOMMYHHUKATUBHBIX TEXHOJIOTMH; YMEHUE OLICHUBATh JOCTOBEPHOCTD
HOJy4YEHHOM HH(pOpMaIMK HAa OCHOBE UMEIOLMXCS 3HAHUN U

11 y4eOHBIX 3aJ]aHUH HAyIHO-TIOMYJISIPHYIO JIUTEPATypy HU3HIECKOTO
COJIepKaHusl, CIIPABOYHBIE MAaTEPUAIIBI, pECYpChI ceTu MHTepHeT;

3HAKOBOW CHUCTEMBI B APYTYIO; YMEHHE CO37aBaTh COOCTBEHHBIE
MUCbMEHHBIE U YCTHBIE COOOIIEHUS Ha OCHOBE MH(POPMAIUH U3
HECKOJIbKMX HCTOYHHUKOB

Ilepeuenn 31eMeHTOB coepxaHus, npoBepsieMbiX Ha OI'D no ¢usuke

Kon | IIpoBepsieMblii 3/1eMEeHT COAEpPKAHUSA
1 |MEXAHUWYECKUE SBJIEHUA
11 Mexanunueckoe nBrxkeHne. MatepuanbHas Touka. Cuctema oTcuera.
" | OTHOCHUTENBHOCTD JBUKEHUS
19 PaBHOMepHOE 1 HepaBHOMEpHOE nBHKeHHE. CpeaHsist ckopocTb. Dopmya s
" | BBIUMCIICHHS CpEaHE cKopocTH: V = S/t
PaBHOMEpHOE NpsAMOIHHEHHOE ABIKEHHE. 3aBUCUMOCTh KOOPMHATHI TeJla OT
BPEMEHH B CITy4ae paBHOMEPHOTO MPSIMOJIMHEHHOTO ABMKECHUS
13 | x(f)=x,+vf1
I'paduku 3aBUCUMOCTH OT BPEMEHH TSI TPOEKITUH CKOPOCTH, TTPOCKIIHN
MepeMelIeH s, yTH, KOOPIUHATHI IPH PABHOMEPHOM MPSMOIMHEHHOM TBUKECHHUH
3aBUCHUMOCTH KOOPAMHATHI Te€Nla OT BPEMEHHU B CIy4ae paBHOYCKOPEHHOTO
MPSMOJIUHEHHOTO JIBUKCHHS:
£
S_‘c(f) =V, *{+ay* 5
DopMyITBI IS TPOSKIINH MTePEMEIIEHUS, TPOSKIIUU CKOPOCTH U TIPOSKIIUU
14 YCKOPEHUS TIPH PaBHOYCKOPSHHOM IPSIMOJTMHEWHOM JIBHKCHUU:
ot
Sx(O)=Upy1+a, "=
U.\'(r) =Upy a1,
a,(f)=canst,
U:I: - ul_‘_: =2a,s,

JOIOJHHUTCIBbHBIX HCTOYHHUKOB; YMCHHEC UCIIOJIb30BaTh IIPU BLIIIOJIHCHUH

BJIa/ieHre 0a30BBIMU HaBBIKaMH MpeoOpa3zoBaHus HHPOPMAIMK U3 OJHON




I'paduku 3aBUCUMOCTH OT BPEMEHH IS TPOSKIIUH YCKOPEHHUS, TIPOCKIIUU CKOPOCTH,
MIPOEKIIMHU MTepEeMEeIEHUS, KOOPIUHATHI IPU PAaBHOYCKOPEHHOM MPSIMOIMHEHHOM
JBUKCHUH

1.5

CBoboanoe nagenue. @opmyIibl, ONUCHIBAIOIINE CBOOOHOE MTaICHHUE Tella 110
BEPTHKAaIHU (IBMKEHHE TeJla BHU3 WM BBEPX OTHOCHTEIILHO MOBEPXHOCTH 3EMJIH).
I'paduku 3aBUCUMOCTH OT BPEMEHH JUIS TPOSKIIUH YCKOPEHHS, TPOCKIIMUA CKOPOCTH
Y KOOPJUHATHI IPU CBOOOIHOM Ia/IEHUH TE€Ja [0 BEPTUKAIIH

1.6

CkopocTh paBHOMEPHOTO JBUKEHMSI T€JIa 110 OKpykHOcTH. HanpaBienue ckopoctu.

dopmyna s BBIYUCICHUS CKOPOCTH Yepe3 Painyc OKPYKHOCTH U TIEPUOJT
oOparieHus:

=

e

T

LlentpocTpemurensHoe yckopenue. HanpasieHne HEHTPOCTPEMUTEIILHOTO
yckopenus. Popmyiia i BBIYUCICHUS YCKOPEHHUS:

2
v
W=F

cDOpMYJ'IEl, CBA3bIBAIOIAA IEPUOTA U YACTOTY O6paH_ICHI/I$I:

v=i
T

1.7

Macca. IInotHocTs Bemecta. @opmyia A BBIYUCICHUS IITIOTHOCTH!

_m
P=7

1.8

Cuna - BCKTOPHAA (I)I/ISI/I‘ICCKB.}I BennunHa. CIOXKEHHUE CUTl

1.9

SBnenue unepuuu. llepssiii 3akoH HeroToHa

1.10

Bropoii 3akon HeroToHa:

—a

F=m-ad

COHaHpaBHeHHOCTB BCKTOpaA YCKOPCHUA TCJIa U BEKTOpPA CUJIBI, ,HCfICTByIOIJ.[CfI Ha
TEJI0




1.11

B3anmopencrteue ten. Tperuit 3akon Herorona:

Fyy=-Fi

1.12

TpeHI/IC IIOKOA U TPECHUE CKOJIbXKCHUS. (DOpMYJ'Ia JJIs1 BBIYHUCIICHUA MOOYJISA CHUJIBI
TPCHUSL CKOJIbXKXCHUA:

FIP=H'5‘"'

1.13

Hedopmarus tena. Yupyrue u Heynpyrue aedopMmaryn. 3aK0H yIpyToi
nedopmanuu (3akon I'yka):

F=k-Al

1.14

BCGMI/IpHOC TATOTEHHE. 3aKOH BCEMHPHOI'O TATOTCHU.

My -M 4
F=G. 1_1*
R
CI/IHa TSKCCTU. YCKOpeHI/Ie CBO60I[HOF0 IHagcHUsd.

®dopmya 1715 BBIYUCIEHUS CUJIbI TSKECTH BOJIM3H MOBEPXHOCTH 3emuu: F = mg.

JBumxenue manet Bokpyr Connua. IlepBas kocmudeckast ckopocts. HeBecomocTs u
Ieperpy3Ku

1.15

Nmnynbe Tena - BekTopHas pu3nyeckas BeIMUKHa.

—a

p=moO

Nmmnynec cucremsl ten. M3menenue ummynbca. IMmyibe cumsl

1.16

3akoH COXpPAaHCHUA UMITYJIbCa JIA 3aMKHYTOﬁ CHUCTEMBI TEII:
D=myU; +mi, U, =const

PeakTtuBHOE ABHKEHUE

1.17

Mexannueckasi pabora. @opmyia ajsi BBIYUCIECHUS paOOThI CUJIBL:

A=Fsoosa




Mexannyeckast MOIITHOCTD.

N=4
r

1.18

Kunernyeckas u noreHuuanbHas sHeprust. opmyna Ui BBIYUCICHUS
KMHETUYECKOM SHEPTUu:

.
mu-
E;‘. = 5

Teopema o kuHeTuuecko sHeprun. opmyna AJig BBIYUCICHUS TOTEHIIMAIbHOU
SHEPTUH TeJIa, TOJHATOTO HaJl 3eMIICH:

E,= mgh

1.19

Mexanndeckast SHEpPIUsL.
E=E;+E,

3aKOH COXpaHEHHs] MeEXaHU4eCcKol sHeprun. Popmyiia AJis 3aKOHA COXPAHEHUS
MEXaHUYECKOM SHepruu B OTCYTCTBUE CUJI TpeHus: E = const.

HpeBpameHHe MEXaHHYECKOH OHCEPIUU IIPpU HAJIUYNUU CUJIbI TPCHUA.

1.20

[TpocThie MexaHU3MBI. «30JI0TOE TPABUIIO» MEXAHUKHU.
Peruar. Moment cwtsl; M - FI.

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

[ToasmxubIN 1 HEMOABWKHBIN O0510ku. KITJI mpocThIXx MEXaHNU3MOB:

T‘] — 'A‘HGH'E-'E-HE.H
Aﬁl’}:ﬂ‘! eHHA A

1.21

JlaBiieHre TBEpOTO TENa.

(DopMyna JJIsL BBIYMCJICHU S JJaBJICHUA TBEPJAOro Tea:




_F
P=5-

JaBnenue raza. ATMocdepHoe JaBicHHE.
I'mapocTatuyeckoe NaBieHHE BHYTPH JKUIKOCTH.

CDopMyna JJIs1 BBIYMCJICHU S JABJICHUS BHYTPH XKUIKOCTH.

P=pgh+p.,

1.22

3akoH Ilackans. ['uppaBnuyeckuii npecc

1.23

3akon Apxumena. @opmyna s ONpeeSeHUs BbITAJIKUBAIONIEH CUITHI,
JEUCTBYIOLLEH Ha TEJO, HOTPYKEHHOE B KUJKOCTh WM Ia3!

F.’q:m. =pgV

VYcnosue ninaBanus Tena. [InaBanue CyAO0B U BO3AYXOIlJIaBaHHUEC

1.24

Mexanuueckue KonebaHus. AMILTUTY/Ia, IEPUOJT U yacToTa Konedanuit. opmyia,
CBS3BIBAIOIIAS YACTOTY U MIEPHO]I KOJIeOaHUH:

1.25

MareMarnueckuil 1 Npy>KUHHBIM MasTHUKH. [IpeBpanienue snepruu npu
Kos1e0aTeabHOM JIBUKEHUN

1.26

3aTyxa}0mHe KoJIeOaHHS. BBIHY)KIIGHHLIC koJiebanus. Pe3oHanc

1.27

MexaHandecKre BOJIHEI. HpOJlOJ'II)HI)Ie 1 NOIICPCYHBIC BOJIHBI. I[J'II/IHa BOJIHBI U
CKOpPOCTh paCIIpOCTPaHCHUSI BOJIHBI:

LA=v-T

1.28

3ByK. ' poMKOCTB 1 BbICOTA 3ByKa. OTpa)keHUE 3BYKOBOM BOJIHBI Ha TPaHULIE ABYX
cpen. UHdpa3Byk U yIbTpa3Byk

1.29

[IpakTiueckue padboTh

N3Mepenne cpenHel MI0OTHOCTH BEIIECTBA; APXUMEIOBOM CHIIBI; JKECTKOCTH
MPYXUHBI; KOG (UIIMEHTa TPEHUS CKOIBXKEHUS; paOOThI CUJIBI TPEHUS, CHUIIbI
YIOPYTOCTH; CpEIHEN CKOPOCTHU ABMXKEHUS OpyCcKa 10 HaKJIOHHOM TUIOCKOCTH;
yCKOpEeHUs OpycKa Mpy ABMKCHUU TIO0 HAKIIOHHOHN TUIOCKOCTH; YaCTOTHI U TIEPHOAA
KoJIeOaHUH MaTEMaTHYECKOT0 MasSTHUKA; YaCTOTHI ¥ TIEPHO/Ia KOJIeOaH i




NPY>KMHHOTO MasiTHUKA; MOMEHTA CHJIbI, ICMCTBYIOIIEro Ha pbIvar; paboThl CUIIBI
YIPYTOCTH MPH MOABEME I'Py3a C MOMOILBIO HEMOABHKHOTO 0JI0Ka; pabOThI CUIIBI
YIPYTOCTH MPH MOABEME TPy3a ¢ TOMOIIBIO TOJBHKHOTO OJIOKA.

HccnenoBanue 3aBUCUMOCTH apXUMEI0BOW CHIIBI OT 00beMa MOTPY>KEHHOU YacTH
TeJa U OT IJIOTHOCTH >KUAKOCTH; HE3aBUCUMOCTH BBITAJIKUBAIOIIEH CHIIBI OT MacChl
TEJNa; CUJIbl TPEHUS CKOJIBKEHUS OT CUJIbl HOPMAJIBHOI'O JAABJIEHUS U OT poza
MMOBEPXHOCTH; CUJIbI YIIPYTOCTH, BO3HUKAIOLIEH B MPY>KUHE, OT CTENeHH JedhopManuu
NPY>KUHBI; YCKOPEHHsI OpycKa OT yriia HaKJIOHA HalpaBISIONICH; eproa (4acToThl)
KoJ1e0aHuil HUTSIHOTO MasiTHUKA OT JUIMHBI HUTHU; IEpHOa KoJeOaHU! MPYyKUHHOTO
MasiTHUKA OT MacChl Ipy3a U )KECTKOCTH MPY>KUHBI;, UCCIEA0BaHNE HE3aBUCUMOCTH
nepuoja KojiebaHuii HUTSHOTO MasgTHHUKA OT Macchl rpy3a. [IpoBepka ycmoBust
paBHOBECHS pbluara

dusnuecKue ABICHUS B IPUPOJIE: IPUMEPBI ABUKEHUS C PA3JIMYHBIMU CKOPOCTSAMH B
JKUBOM M HEXXUBOHU IIPUPOJE, NEUCTBUE CUJIbI TPEHUS B IPUPOJIE U TEXHUKE, IIPUIIMBBI
U OTJIUBBI, ABMKEHUE II1aHeT COTHEUHOM CUCTEMBI, PEAKTUBHOE JBUKCHHUE KUBBIX

1.30 .
OpPraHMU3MOB, pblYaru B TEJI€ YEJIO0BEKa, BIUSIHUE aTMOC(EPHOTO J1aBJIECHUS Ha )KUBOI
OpraHu3M, IJIaBaHUe PbIO, BOCHPUATHE 3BYKOB KUBOTHBIMH, 3eMJIETPSICEHNUE,
ceficMMuYecKHe BOJIHBI, LIyHaMH, 3X0
TexHuyeckue ycTponcTBa: CIUAOMETP, AATYUKU MTOJIOKEHHUS, PACCTOSIHUS U
YCKOPEHHUs1, IUHAMOMETP, MOALIMITHUKH, PAKEThl, pblyar, MOABMKHBIA U

131 HENOJIBUKHBINA OJIOKH, HAKJIOHHAs IUIOCKOCTb, IPOCThIE MEXaHU3MBI B OBITY,

"7 | cooO1aromyecs cocy/ibl, yCTpOHCTBO BOJOIIPOBO/IA, THAPABINYECKHUIA ITpecc,
MaHOMeETp, 0apoMeTp, BEICOTOMED, MOPIIHEBON HACOC, apEOMETP, 3XOJIOT,
HCIOJIb30BaHUE YIbTPa3ByKa B OBITY U TEXHHKE

2 | TEIUIOBBIE ABJIEHUA
OcCHOBHBIE TOJIOKEHUS MOJIEKYJISIPHO-KUHETUYECKOM TEOPUH CTPOEHUS BEIIECTBA.

2.1 | Mopenu TBEpOTO, )KUIKOTO U Ta3000pa3HOI0 COCTOSHUM BelecTBa.
Kpucrannnueckue u amopgHble Tena

29 JIBmxeHue yacTull BeniecTBa. CBsi3b CKOPOCTHU ABM)KEHUS YaCTHULL C TEMIIEPATYPOH.

"~ | bpoyHoBcKkoe nBUKeHuE, TudPy3ust

2.3 | CmaunBaHUe U KaNWUISIPHBIC SBICHUS

2.4 | TeruioBoe pacuIMpeHHe U CKaTHE

2.5 | TeruioBoe paBHOBECHE

26 BuyTpennss sneprus. Pabota u Tersonepenaya kak cnocoobl H3MEHEHUs

"~ | BHYTpEHHEHN YHEPIUH

2.7 | Buzpl Teronepeiayn: TEIIONPOBOAHOCTb, KOHBEKIIHSI, U3TyUEeHUE
HarpeBanue u oxnaxnaenue ten. KoamdecTBo TEIIOTHL. Y AeNIbHAS TEIIOEMKOCTD:

2.8

O=cm(t,—t;)

2.9

3aKOH COXpaHEeHHs SHEPTUHU B TEIUIOBBIX Ipoleccax. Y paBHEHUE TEIIOBOro OanaHca:




0 +0, +..=0

Hcnapenue u xonaeHcamnus. liaMenenue BHyTpeHHEH SHEPruu B polecce

2.10 | ucniapenus u KoHaeHcarmu. Kunenue sxuikoctu. Y aenbHast TeIioTa
napoo6OpazoBanus: L = Q/m
2.11 | BraxxHOoCTh BO3yXa
[InaBnenue u xpucraumsanus. VismMeHeHne BHyTpPEHHEN SJHEPTUU IIPU IUIABJICHUU U
KpUCTaJTU3aluu. Y IeibHasl TerIoTa IIaBJIeHuUs:
212
?.':l
m
213 BHyTpeHHsIs SHEpTrHst CrOpaHus TOIUIMBA. Y IefbHasl TEIUIOTa CrOpaHus TOIUINBA: ( =
T 1Q/m
2.14 | ITpuanuns! padoThl TeruioBbIX aBurarencii. KIT/[ TermoBoro npurarens
[IpakTuueckue padboThl
W3mepenne yaeapHON TEII0EMKOCTH METAUTHYECKOTO IMIMHAPA,; KOTUIEeCTBA
TEIUIOTHI, MOJIYYeHHOTO BOJIOM KOMHATHOM TeMIiepaTtypbl (MKCHUPOBAHHON Macchl, B
2.15 | KOTOPYIO OMYIIEH HArpeThI MIMH/P; KOJMYECTBA TETUIOTHI, OTJAHHOTO HarPETHIM
LWINHAPOM, TIOCJIE OIyCKaHUS €ro B BOAY KOMHAaTHON TeMIEpaTyphl;
OTHOCHTEIIbHOW BIKHOCTH BO3/yXa; YAETHHOHN TEIUIOTHI TUIABJICHUS JIbA.
HccnenoBanne u3MeHEHHs TEMITEPATyPbl BOJBI PU PA3IUYHBIX YCIOBUSX; SIBICHUS
TEIUI000MEHa TPY CMEUTMBAHUN XOJIOIHOM U TOPSYEH BOJIBI; IPOIlecca UCTIapeHuUs
dusnueckue sBIEHHUS B IPUPO/JIE: MOBEPXHOCTHOE HATSKEHUE U KalMIUISIpHbIE
2.16 | sBNeHUS B IPUPOJIE, KPUCTAILTBI B IpUpoe, n3mydeHue ColtHIa, 3aMep3aHue
BOJIOEMOB, MOPCKHE OpHU3bl; 00pa3oBaHUE POCHI, TYMaHa, HHEes, CHera
TexHudeckue ycTpoicTBa: KalWJUIAPhI, IPUMEPHI UCTIOIB30BaHUS KPUCTAIIIOB,
217 KHUJIKOCTHBIA TEPMOMETP, AATYHK TEMIEPATYPHI, TEPMOC, CUCTEMa OTOTIICHHS
" | 1OMOB, TUTPOMETPHI, ICUXPOMETP, NapoBasi TypOMHA, ABUraTeIb BHYTPEHHETO
CTOpaHHUS
3 |DSJIEKTPOMAT'HUTHBIE ABJIEHUA
3.1 | Onexrpu3zanus Ten. J[Ba BUAa 3IEKTPUUECKUX 3aps/IOB
3.2 | BzaumoneiicTBre 3apspkeHHBIX Tell. 3akoH Kymona
3.3 | 3aKkoH coxpaHeHUs EKTPUICCKOTO 3apsiaa
34 Onexrpudeckoe mose. HanpskeHHOCTD anekTpruueckoro nois. [IpuHuun
" | cyneprno3uiny NEKTPUIECKUX Nojiel (Ha KaYeCTBEHHOM YPOBHE)
35 Hocurenu snekrpuueckux 3aps1oB. JeicTBrE AIEKTPUIECKOT0 OIS Ha

QJICKTPHUYCCKUC 3apA/bl. HpOBOIIHI/IKI/I " JUIJICKTPUKHU




[TocTosiHHBIM 31eKTpUUecKuil TOK. [leficTBus 3nekTpruueckoro Toka. Cuiia Toka.
Hanpsoxenue.

3.6

I=qg/t,U=A/

DNEKTPUUECKOE CONIPOTUBIIEHHE. Y AETBHOE 3IEKTPUUECKOE COIIPOTUBIICHHUE!
3.7

R =pl/S
3.8 |3akon Oma as ydyactka snekrpuueckoi nernu: | = U/R

IlocnenoBarenbHOE COCIMHEHNE TIPOBOIHUKOB!

T r T
Il :I"H L :Lll +b ¥ s R:Rl +R'}

[TapannensHoe cOeIMHEHNE TPOBOAHUKOB PABHOI'O COIIPOTUBIICHUS !

3.9
U=U:I=I+I;R==.
- i j
d—

CMeniaHHble COEJUHEHUS IPOBOIHUKOB
3.10 | Pabota u momHOCTh AnekTpudeckoro Toka. A = Ult, P = Ul

3akon Jlxoyins - Jlenna:
3.11 3

O=I"-R-t
312 OmnsIT OpcTena. MarHuTHoe moJie IpsIMOro IPOBOIHKKA ¢ TOKOM. JIMHMM MarHUTHOMN
7 | uHAYKIMA

3.13 | MarauTHOE TI0JI€ TOCTOSIHHOTO MarHuTa. B3anMoaelcTBIe MOCTOSTHHBIX MarHUTOB
3.14 | JleiicTBHe MarHUTHOTO TIOJISI HA IPOBOIHUK C TOKOM
3.15 | OnbiTel Papages. SBneHue 1eKTpoMaruuTHON HHAYKIMU. [IpaBuio Jlenna

[IpakTHyeckue paboThI

N3mepenue 3IeKTpUUEcKOro COIPOTUBIIEHUS PE3UCTOPA; MOIIIHOCTH dJIEKTPUUECKOTO

TOKa; pabOTHI AJIEKTPUUYECKOTO TOKA.
3.16

I/ICCJ'IC,Z[OBaHI/IC 3aBUCUMOCTH CUJIBI TOKA, BOBHHUKAIOIICTO B IIPOBOJJHUKC (pCBI/ICTOpLI,
J'IaMl'IO‘IKa), OT HAIPsDKCHUA Ha KOHLIAX MPOBOAHMKA, 3ABUCUMOCTHU CONIPOTHUBIICHUS
OT UIMHBI TIPOBOJJHUKA, TUIOIAAN €TI0 MMOMECPCUHOTO CCUCHUSA U YACIIBHOT O
COITPOTUBJICHHA.




[TpoBepka mpaBuia ist SJICKTPHUYSCKOTO HAMPSKCHHUS TP TTOCIICI0BATSIEHOM
COCIMHEHUH MTPOBOJHUKOB; MPABUIIA JIJISI CUITBI DJICKTPUYECKOTO TOKA MPH
napajuieIbHOM COCTUHCHUH MPOBOAHUKOB (PE3UCTOPHI U JIAMITOUKA)

dusnuecKue sIBICHUS B IPUPO/IE: SJICKTPUIECKHUE SIBICHUS B aTMochepe,

3.17 | 57IeKTpUYECTBO KHUBBIX OPraHU3MOB, MATHUTHOE T0JIe 3eMJTH, peiQ MOITFCOB, POITh
MarHUTHOTO TIOJISL IS XKU3HH Ha 3eMiie, TOJIIPHOE CUSHUE
TexHuuecKue yCcTporcTBa: 3JIEKTPOCKOI, aMIIEPMETP, BOJIBTMETP, PEOCTAT, CYCTUHK
318 AJIEKTPUUYECKON YHEPTUH, FIEKTPOOCBETUTEIbHBIE TPUOOPHI, HarpeBaTEIbHbIC
7 | anexTponprbOopsI (IPUMEpHI), SACKTPHUSCKHIE TPEIOXPAHUTEIH, FTIEKTPOMArHUT,
AJIEKTPOABHUraTeNb MOCTOSHHOTO TOKA, TEHEPATOpP MOCTOSIHHOTO TOKa
3.19 | DnexTpomarauTHBIE BOHBL. [1Ikana 311eKTpOMarHuTHBIX BOJIH
3.20 | JTyueBast mozenb cBeta. [IpsiMonnHeitHOE pacipocTpaHEeHUE CBETa
3.21 | 3akoHn oTpaxeHnus cera. [Inockoe 3epkano
3.22 | IIpenomienue cBeTa. 3aKOH MPEIOMIICHHS CBETa
3.23 | Aucmepcus cBeTa
3.94 JIunza. Xop nyudeii B muH3e. DoKycHOE paccTosTHUE JIMH3BI. ONTHYECKasl CUITa JIMH3bI:
T |ID=1/F
3.25 | I'ma3 kak ontuyeckas cucrema. Onrudaeckue mpudopsI
[IpakTyeckue paboThl
W3mepeHne onTHYecKoi CHIIbl COOMparoliel JTUH3bI; (POKYCHOTO PACCTOSHUS
coOuparolieii IMH3bI (110 CBOMCTBY PAaBEHCTBA Pa3MEPOB MPEAMETa U H300paKeHHU,
3.26 | KorjJa mpeaMeT pacIoyIokKeH B IBOIHOM (oKyce), MOKa3aTes MPEeIOMICHUS CTEKIIA.
UccnenoBanue cBoiicTBa M300pakeHUs, TIOJYYEHHOTO € TTOMOIIBIO coOuparoien
JIMH3BI;, U3MEHEHUs (POKYCHOTO PACCTOSHUS JIBYX CJIOKEHHBIX JIMH3; 3aBUCUMOCTHU
yTJa MpeIOMJICHHUsI CBETOBOTO JIy4a OT yIJia MaJIeHUs] Ha TPAHHIIEe «BO3YX - CTEKIIO»
397 dusnueckue siBIeHN B Ipupoe: 3arMenus ConHia u JIyHbI, 1[BETa TEI, ONTHIECKUE
" | aBnenus B atmocdepe (uBet HeOa, pedpakiusi, paxyra, MUPax)
3.28 | TexHUYECKHE YCTPOMCTBA: OUKH, TIEPHUCKOII, (hOTOATTIAPAT, ONTHICCKUE CBETOBOIBI
4 |KBAHTOBGIE SABJIEHU A
41 PaguoaktuBHOCTE. Anb(da-, 6eTa-, ramma-u3nydenus. Peakiuu ansga-u Oeta-
" | pacnaga
4.2 | OnbiTel Pesepdopaa mo paccesauto anbda-vactuir. [lnanerapras Moienb aToma
4.3 | CocraB aToMHOTO sifipa. M30TOMBI
4.4 |Tlepuon nomypacnaia aTOMHBIX si7iep
4.5 | SnepHbie peakuu. 3aKOHBI COXPAHEHUS 3apsSJ0BOI0 U MAaCCOBOTO YHCET




dusnuecKue sIBICHUS B IPUPOJIE: €CTECTBEHHBIN PaIHOAKTUBHBIN (OH, KOCMUYECKUE

4.6 |ny4du, paAMOaKTUBHOE U3JTy4yeHHE IPUPOJHBIX MUHEPAJIOB, JeiicTBUE
PaAMOAKTUBHBIX U3JIy4YCHUN Ha OPraHU3M 4eJI0OBEKa
47 TexHu4ecKue ycTpoucTBa: CIIEKTPOCKOII, MHANBUyaJIbHBIA TO3UMETP, KaMepa

BI/IJ'IBCOHa, sACpHasd SOHCPreTuKa




		2025-09-17T16:44:57+0300
	Лотвинова Марина Юрьевна
	Я подтверждаю этот документ своей удостоверяющей подписью




