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MMOACHUTEJIBHAS 3AIIMCKA

Jlannas pabouast mporpamma npeanasHadeHa mist 7-9 kimaccoB MbBOY «Kopeunsckas CII»
Pabouas nporpamma no npeamery ¢usuka B7 - 9 Kiacce coCTaBieHa B COOTBETCTBUH C:

1.1. OcHoBHOe 00111ee 00pa3oBaHue:

—®enepanbHblii  TOCYTAPCTBEHHBI 00pa30BaTENbHBI  CTaHJAPT OCHOBHOTO  OOIIETro
o0Opa3oBaHUs, YTBEPKIESHHBIN MpUKa3oM MuHHCTepcTBa pocBenienus Poccutickoit denepamuu ot
31.05.2021 r. Ne 287 (pen. or 22.01.2024 1.)

http://publication.pravo.gov.ru/Document/View/0001202107050027 ;

—@enepanbHass  oOpa3oBarenbHass MporpaMma  OCHOBHOro  o0Omero  oOpa3oBaHwus,
yTBEpKIACHHAsI MTprKa3oM MuHucrepcTBa npocselieHus Poccuiickoit ®denepanuu ot 18.05.2023 r.
Ne 370 (pen. ot 19.03.2024 1.)
http://publication.pravo.gov.ru/document/0001202307140040

[TopsAKOMOPTraHU3aIMHMHOCYIIIECTBICHNI00pa30BaTeIbHOUESI TETbHOCTUITIOOCHOBHBIMOOIIIE00pa30
BaTeIbHBIMIIPOrPaMMaM—

00pa3oBaTebHBIMITPOT pPAMMaMHAYaTbHOT000IIEr0,0CHOBHOTOOOIIIET O CPETHETO o0uiero
00pa3zoBaHus, YTBEPKIECHHBIM Npuka3zoM MusmnpocsemieHuss 0122.03.2021Nel 15 (B nericTByrommei
peaaKuun);

[Tpukazom MunuctepcTBa mpocsenienus: Poccuiickoit @enepamuu ot 31.05.2021 r. Ne 287 «O06
YTBEPKIECHUH (PelIepaTbHOTO TOCYJapCTBEHHOTO 00pa30BaTEeIbHOIO CTaHIapTa OCHOBHOTO OOIIETO
00pazoBaHuM» (C U3MECHEHUSMH);

[Tpukaszom Munucrepcta npocsenienus Poccuiickoit @eneparmu ot 18.05.2023 Ne 370 "O6
yTBEpKIACHUH (enepalibHOil 00pa3oBaTeNbHOM MPOrpaMMbl OCHOBHOTO o0miero o6pasoBaHus"
(Bapeructpuponan 12.07.2023 Ne 74223);

IIpukazom MunucrepcrBa npocseuienus Poccuiickoit @enepanun ot 21.09.2022 1. No 858
«O06 yTBepkaeHHN (enepanbHOro TepedHsT Y4eOHHMKOB, TOIMYIIEHHBIX K HCIOJIB30BAHUIO TPH
pealn3alnuy UMEIOIINX roCyAapCTBEHHYI0 aKKPEIUTAII0 00pa30BaTeIbHBIX TPOrpaMM HauaIbHOTO
0011eT0, OCHOBHOT'O O0IIEro, CPEeTHETO OOIIET0 00pa30BaHUs OpPraHU3AIUSIMHU, OCYIIECTBISIONTIMHI
00pa3oBaTeNbHYI0 JIeATENbHOCTh M  YCTAHOBJEHMS MPENEIbHOIO0 CpOKa HCIOJIb30BaHUS
UCKJTIOUEHHBIX YUEOHUKOBY;

3akonom Pecnyonmuku Kpeim ot 06.07.2015 Ne 131-3PK/2015 «O6 o6pa3oBaHuu B
Pecniy6nrike Kpbim» (¢ M3MEHEHUSIMU U JJOTIOJTHEHUSIMH );

[Tpuxazom MuHnucrepctBa oOpa3oBaHus, Hayku u Monoaéxku PecnyOmuku Kpemm ot
27.03.2023 Ne 565 «O npr3HaHUM YTPATHUBILIUM CUITY NTpUKa3a MuHHUCTEpCTBa 00pa30BaHMsl, HAYKU U
mononéxu Pecriyomuku Kpeim ot 11.06.2021 Ne 1018» (MP 1o BeieHH0 A€IOBOM JOKYMEHTAIIMH B
rOCYJapCTBEHHBIX M MYHHUIMIAIBHBIX JOUIKOJIBHBIX 00pa30BaTEeNbHBIX U 00IIEe00pa30BaTENbHBIX
opranuzanusax Pecrryommku Kpeim). Pexxum noctymna: https:// www.krippo.ru/files/metod2024/24.pdf.

CIT 2.4.3648-20 «CaHUTapHO-3MTUIEMUOJIOTHUECKHE TpeOOBaHUS K OpraHU3aIHsIM
BOCIUTAHUA U 00yUEHUsI, OTJbIXa U 03JJOPOBIICHUS AETEH U MOJIOJICKID);

CanlluH 1.2.3685-21 «l'urunennvyeckue HOPMATUBBI W TpeOOBaHHA K OOECIICUCHHIO
0e30macHOCTH U (MJIK) 0€3BPETHOCTH IS YeoBeKa (DaKTOPOB Cpeabl OOUTAHUS;

nUCbMOM MHUHHKCTEpCTBA 00pa3oBaHMs, HAyKH U Mojoaexu PecnyOmuku Kpeim ot
23.07.2025551 (06 y4eOHBIX muaHax oOmeoOpa3oBaTeNbHBIX opranu3anuii Pecnyoauku Kpsim Ha
2025/2026 y4eOHbIii rox).

MeToauueckuMH peKoMeHAauIMU 00 0COOEHHOCTSIX MpernogaBaHus GU3UKH B

o0mieoOpa3oBarenbHbIX opranu3anuax Pecrryomuku Kpeim B 2025-2026 yue6HOM romy



https://www.krippo.ru/files/metod2024/24.pdf
http://publication.pravo.gov.ru/document/0001202307140040
http://publication.pravo.gov.ru/Document/View/0001202107050027

OcHoBHOIi 00pa3oBaTeIbHON MPOrpaMMbl OCHOBHOTO o01iero oopazoBanus (PI'OC),
yTBepxka¢HHOoN nTpukazoM MBOY «Kopeusckas CIL» ot 29.08.2023 r. Ne 314(c u3MEeHEHUSIMN);

Y4eOHbIMH MJIaHaMU OCHOBHOTO ob11ero oopazosanus (PI'OC) MBOY «Kopeusckas CILD»,
yTBepkKAEHHBIM ITpuka3zom oT 28.08.2025 roga Ne 237;

[Tonoxxennem o paboueit mporpamme yuebnsix npeameroB MbOVY «Kopeusckas CLI»,
YTBEPKAEHHBIM ITpUKa30oM oT 28.08.2025 Ne 239.

B cootBercTBUUN ¢ DenepaabHBIM rOCyIapCTBEHHBIM 00pa30BaTeIbHBIM CTAaHAAPTOM
OCHOBHOT'O 00111ero 00pa3zoBaHus yueOHbIH mpeaMeT «pu3rKa» BXOAUT B MPEAMETHYIO 00J1acTh
«EcTecTBeHHBIEC HAYKH» U SBISIETCS 00s13aTENIbHBIM ISl U3yUEHUSI.

Coneprkanne yudeOHOTO npeameTa «pusnkay, MpeACTaBICHHOE B pabouell mporpamme,
cootBercTBYyeT ®I'OC OO0, OPII npeamera «huzukar.

Y4eOHBIM MJIaHOM Ha U3yueHue GU3MKH B 7 Kiacce OTBOIUTCS - 68 4. 2 yaca B HEJIeNIo), B
8 kimacce otBoauTCs - 68 4. (2 waca B Heneno), B 9 knacce orBoautcs - 102 4. (3 waca B
HEJIEIIO).

[Tporpamma opueHTHpOBaHA Ha UCMOJb30BaHUe yueOHuKa: Pusuka. 7, 8, 9 xnaccel /. IlepbikuH
N.M., UBanoB A.U. — 4-e uzn., crepeotunnoe. — M. : [Ipocsemenne, 2025.: ui.. — ISBN — 978-5-09-
120232-8; 1.1.2.6.1.1.2.

Conep:xxaHue yueOHOI0 npeamera
7 KJIACC

Paznea 1. ®usuka u eé posib B IO3HAHUM OKPYIKAIOIIEro MUpa.

®usnka — Hayka o mpupoze. SBmeHus npuponbl. Pusndeckue SBICHHS: MEXAHUYECKUE,
TEIJIOBBIE, IJIEKTPUIECKNE, MATHUTHBIE, CBETOBBIEC, 3BYKOBBIE.

@usnueckue BenuuuHbl. M3Mepenue ¢usndeckux BenuuuH. @Dusnueckue NpPUOOPHI.
[TorpemHoCcTh H3MEpeHUi. MexayHapogHasi CHCTEMA €IMHHLL

Kak ¢u3uka u apyrue ecrecTBeHHbIe HAYKH W3y4daroT Npupoay. EctecTBeHHOHAay4HBIH MeTO
MO3HaHUs: HaOII0/IEHUE, TOCTAHOBKA HAYYHOI'O BOIMPOCA, BBIABM)KEHHE THIIOTE3, SKCIIEPUMEHT I10
IPOBEPKE TUIOTE3, OObsICHEHHEe HabmomaeMoro siBiaeHus. OmnucaHue (U3NYECKUX SBICHUNA C
IIOMOUIBIO MOJENIEH.

Hemoncmpayuu.

1. MexaHuueckue, TEIIOBbIE, JIIEKTPUUECKIE, MATHUTHBIE, CBETOBBIC SBIICHUSI.

2. ®wusuueckre MpUOOPHl W TPOIEAypa MPSAMBIX HW3MEPEHHI aHANOTOBBIM U HU(POBBIM
npubopom.

Jlabopamopusie pabomul u onvimol.

OrnpesienieHre LEHbI AeJICHUS Kbl H3MEPUTEIHLHOTO prdopa.

N3mepenne paccTosHUN.

N3mepenne o0bEMa )KUAKOCTH U TBEPIOTO Tea.

Omnpenenenre pa3MepoB MalbIX Te.

W3mepenue TemmepaTrypbl TpH TOMOIIM JKUJKOCTHOTO TEepMOMETpa U JaT4uKa

TEMIIEPATYPHI.

Nk =



6. HpOBeI[eHI/IC HUCCJIICAOBAaHUA TI0 HPOBCPKE THUIOTE3bI: HAJIBbHOCTH noJéra [rapuka,
MMYIICHHOI'O TOPU30HTAJIBHO, TEM GOHBH_IG, yeM OOJIBIIIE BHICOTA ImycCKka.

Paznen 2. HepBOHaqaﬂbele CBCICHHUA 0 CTPOCHHUH BellleCTBA.

CtpoeHHe BEIIECTBA: aTOMBI U MOJICKYJIBI, X pa3Mepbl. OMbBITHI, TOKAa3bIBAIOITUE TUCKPETHOE
CTPOCHHE BEIICCTRA.

JBuxenne dyactuil BemlecTBa. CBS3b CKOPOCTH JBIIKEHHS YACTHI[ C TEMIEpaTypoil.
bpoynoBckoe nBuxkenue, auddys3us. BzaumonelcTBHE YaCTHIl BEHIECTBA: MPUTSHKEHHE U
OTTaJKUBaHUE.

ArperaTHple  COCTOSIHMS ~ BEIISCTBA: CTPOSHUE Ta30B, IKUAKOCTEH ¥ TBEPMBIX
(KpHCTAUIMISCKUX) TeJI. B3anMMOCBS3b MEXIy CBOWCTBAMH BEIIECTB B Pa3HBIX arperaTHbhIX
COCTOSTHUSIX M UX aTOMHOMOJICKYJISIPHBIM cTpoeHreM. OCOOSHHOCTH arperaTHbIX COCTOSIHHI BOJIBI.

Hemoncmpayuu.

1. HabGmrogeHue OpOYHOBCKOTO JIBHYKCHHUS.

2. Habmonenue nuddysuu.

3. HaGmrogenue sBICHHMA, OOBACHSIONIMXCS MPUTSIKECHHUEM WIH OTTAJKWBAHUEM YaCTHI]

BEILIECTBA.

Jlabopamopuwvie padbomot u onvimol.

1. Ouenka nuameTpa aToMa METOJIOM PsIIOB (C UCTIONIb30BaHUEM (hoTorpaduii).
2. OMBITHI 1O HAOTIOJACHUIO TEILIOBOTO PACIIIUPEHUS Ta30B.
3. OmbIThl IO OOHAPYKEHUIO JEHUCTBUS CUI MOJIEKYJIIPHOTO MPUTSIKEHUS.

Paznen 3. /IBuskeHue U B3aUMOeiCTBUE TeJl.

Mexannueckoe ABuxeHHE. PaBHOMepHOE U HepaBHOMEpHOe ABMkeHHe. CkopocTh. CpeaHsis
CKOPOCTh MPU HEPAaBHOMEPHOM JIBIKEHUU. Pacuér myTu U BpeMeHU ABMKEHUS.

SBneHne uHepMu. 3aKOH MHEpLMK. B3auMoencTBre Tel Kak MpUYMHA U3MEHEHHUSI CKOPOCTH
JBIDKEHUS Tel. Macca kak mMepa MHEpTHOCTH Tena. [InoTHocTs BemecTBa. CBSI3b MIIOTHOCTH C
KOJINYECTBOM MOJIEKYJI B €IUHHIIE 00bEMa BEIIEeCTBaA.

Cuna xak XxapakTepucTHKa B3auMozeiicTBus Ten. Cuna ynpyroctu u 3akoH ['yka. 3mepenue
CWJIBI C ITOMOIIBIO JUHAMOMETpA. SIBlIeHUE TATOTeHUs U cwila TshkecTu. Cuia TSKECTH Ha APYTUX
wiaHerax. Bec Tema. HeBecomocth. CrokeHHME CHJI, HANpaBlIE€HHBIX [0 OJHOM HpAMOM.
PaBHopelicTBytomas cuit. Cuna TpeHust. TpeHre CKOJIbKEeHUs! M TpeHHe 1MoKosi. TpeHue B Ipupoje u

TEXHHKE.
Hemoncmpayuu.
1. HabmroneHne MexaHHYECKOTO JABMKEHHS Tela.
2. H3mepeHue CKOPOCTH MPSMOJIMHENHOTO IBUKEHUSI.
3. HaGmoneHue siBI€HUS HHEPLIWH.
4. HaOmoneHne U3MEHEHHs CKOPOCTH MPU B3aUMOJEHCTBUU Tel.
5. CpaBHEHHE MacC MO B3aUMOJICHCTBUIO TEN.
6. CroxeHue cujl, HalpaBJICHHBIX 1O OJHOU MPSIMOIA.



Jlabopamopusie pabomul u onvimol.

OmnpeneneHre CKOPOCTH PABHOMEPHOIO JBMKEHMS (IIapUKka B KMJIKOCTH, MOJENH
ANEKTPUIECKOTO aBTOMOOMIISI U TaK Jlajee).

Ompenenenue cpeaHEd CKOPOCTH CKOJIBKCHHsI Opycka WM IIapuKa IO HAKJIOHHOM
MIOCKOCTH.

Omnpenenenne IWIOTHOCTH TBEPAOTO TeNa.

OnBITEI, JEMOHCTPHUPYIOIINE 3aBUCHUMOCTh DPACTHKEHUS (IedopMainvu) MpPYKUHBI OT
MIPUIOKEHHOM CHUJIBIL.

OnbIThI, 1EMOHCTPUPYIOLIME 3aBUCUMOCTh CHUJIbI TPEHHUS CKOJIBKEHHS OT Beca Teja U
XapakTepa COMPHUKACAIOIINXCS IOBEPXHOCTEH.

Pa3znen 4. /laBiienne TBEPABIX TeJl, sKUAKOCTEH U ra3oB.

Jasnenune. CriocoObl yMEHbILICHHUSI M yBEeJTUYEHUs AaBieHus. JlaBieHue rasa. 3aBUCUMOCTb
JIaBJIEHUs ra3a oT o0béMma, Temneparypsl. Ilepenaua naBieHus: TBEPABIMU TEJIAMU, KUIKOCTSIMUA U
razamu. 3axoH Ilackams. IlHeBMaTmueckre MAaIIWHBL. 3aBUCUMOCTH JABJICHUS >KUIKOCTH OT
rryounsl. ['uapocratuueckuit napagokc. Coobmiaromnuecs: cocyibl. ['uapaBinueckiue MEXaHu3Mbl.

Atmocepa 3emnm u armocepHoe mgamiaeHue. [IpUuMHBI CyIlIeCTBOBAHHS BO3IYIIHON
obonouku 3emud. OmbiT Toppuuemnu. W3mepenue atmocdepHOro naBieHHsS. 3aBUCHMOCTD
aTMoc(epHOro aBjIeHHs OT BBICOTHI HaJ ypoBHeM Mops. [Ipubopsl ans usmepenus atmochepHoro
JTABJICHHUSL.

JleiicTBue *XKMIKOCTU U ra3a Ha MOTrpYKEHHOE B HUX Telo. BrlTankuBaromas (apXxuMeaoBa)
cuna. 3akoH Apxumena. [InaBanue ten. BozayxoruaBanue.

LHemoncmpayuu.

1. 3aBuCHMMOCTB AaBJIEHMS ra3a OT TEMIIEPATypHI.

2. Ilepenava naBieHUs KUIAKOCTHIO M Ta30M.

3. CooObmaromuecs CoCyIbl.

4. T'mppaBnuyeckuii mpecc.

5. TlposiBiaeHue neicTBUs aTMOC(HEPHOTO JaBICHUSL.

6. 3aBHCHUMOCTH BBITAJIKHUBAIOIIEH CHIIBI OT 00BbEMA NOTrPYKEHHON YacTH Tejla U IJIOTHOCTH

% =

JKUJTKOCTH.

PaBeHCTBO BBITAIKHUBAIOIIECH CHUIIbI BECY BHITECHEHHOM JKHIKOCTH.

VYcnoBue miiaBaHus TeNl: TIABAHUE WM NMOTPYKEHHUE TEJ B 3aBUCUMOCTH OT COOTHOIIECHHUS
IUIOTHOCTEH TeJIa M KUIKOCTH.

Jlabopamopusie pabomul u onvimol.

HccnenoBaHne 3aBUCUMOCTH Beca Teja B BOJIE, OT 00bEMa MOTPYKEHHOW B KHUAKOCTh
4acTH TeJa.
Omnpenenenre BbITAJIKUBAIONIEH CUITBL, AEHCTBYIOLIEH Ha TENO, MOTPYKEHHOE B )KUJIKOCTb.
[IpoBepka HE3aBUCUMOCTH BHITAJIKUBAIOIIEH CUJIbI, JEHCTBYIONIEH HA TEJIO B )KUIKOCTH, OT
MAaccChbl TeJa.



4. OmnbIThl, IEMOHCTPUPYIOLIUE 3aBUCUMOCTD BBITAIKUBAIOILIEHN CUIIBI, IEHCTBYIOIIEH HA TENIO
B JKUAKOCTH, OT 00bEMa NOrpyKEHHOMN B )KMIKOCTh YAaCTH TeJIa U OT INIOTHOCTHU JKUAKOCTH.

5. KoHcTpynpoBaHue apeoMerpa WIH KOHCTPYMPOBAaHHE JIOJKM H OIpEIeIcHUEe €€
TPY30IMOIbEMHOCTH.

Paznen S. Pabora 1 MOIIHOCTB. JHEPrus.

Mexanunueckas paboTa. MOIIHOCTb.

[TpocTbie MeXaHU3MBI: pblYar, OJ0K, HAKJIOHHAs IMJIOCKOCTb. [IpaBuio paBHOBecUs pblyara.
IIpuMmeHeHre npaBuia paBHOBECHUS pbldara K 0J10Ky. «30s10T0€ paBuiio» MexaHnuku. KIIJ] mpocTeix
MexaHu3MOoB. [IpocTeie MexaHU3MBI B OBITY M TEXHHKE.

Mexannueckasi sHeprud. Kunernueckas u noteHuuagbHas 3Heprus. [IpeBpanienne oaHOro
BHJIa MEXAaHUYECKOM YHEPTUU B APYroil. 3aKOH COXPAHEHHUs SHEPTHH B MEXAHHKE.

Hemoncmpayuu.

1. TIpumepsl IPOCTHIX MEXAaHU3MOB.
Jlabopamopusie pabomul u onvimol.

1. Ompenenenue pabOThl CWJIBI TPEHUS TP PABHOMEPHOM JBHKCHUH Teja IO
TOPU30HTAILHON TTOBEPXHOCTH.

2. HccnenoBaHue yCaoBU paBHOBECHS pblyara.

N3mepenne KIIJI HakTOHHOM TIJIOCKOCTH.

4. W3yueHue 3aK0HA COXpPAHEHUSI MEXaHUYECKOM SHEPTUU.

98]

8 KJIACC
Pa3gea 6. TerioBblie IBJICHUA.

OCHOBHBIE TTOJIOKEHUSI MOJIEKYJISIPHO-KMHETUYECKOM TEOPHM CTPOEHHs BemecTa. Macca u
pa3Mepsl aTOMOB M MOJEKYJ. ONBITHI, MOATBEPKIAAOIINE OCHOBHBIC IOJIOKEHHS MOJIEKYJISIPHO-
KHHETUYECKOW TEOPHUH.

Mogenu TBEPAOTO, *KHUAKOIO M razoo0pa3HOro COCTOSAHUM BemlecTBa. Kpucramanueckue u
amopdublie Tena. OObACHEHHE CBOMCTB ra3oB, KUJIKOCTEH M TBEPIBIX TEJI HA OCHOBE MOJOXEHUN
MOHeKyJISIpHO-KI/IHeTI/I‘ICCKOﬁ TCOpHUU. CMauuBaHue Wu KalmWJIJIIPHBIC  ABJICHHA. TermoBoe
pacUIMpEHNE U CKATHE.

Temmnepatypa. CBsi3b TeMIEpaTypbl CO CKOPOCTHIO TEIJIOBOTO IBUKEHUS YacTHIl. BHyTpeHHss
sHeprusi. CrnocoObl U3MEHEHUS BHYTPEHHEH dHEpruu: Terionepeaayda u copepiieHne padoTsl. Buabt
TEIUIONEPEIa4yt: TEIUIONPOBOAHOCT, KOHBEKIUS, U3y YCHHE.

KonnyecTtBo TeminoTel. YjenbHas TEIUNIOEMKOCTh BellecTBa. TEINIOOOMEH M TEIUIOBOE
paBHOBecHe. YpaBHEHHe TeruloBoro OanaHca. IlnaBneHue W OTBepleBaHHE KPUCTAIUIMYECKUX
BEIIECTB. Y ienbHas TerioTa miasieHus. [lapooOpasoBanue u konaeHcauus. Mcnapenue. Kunenue.
VYaenbHas TeuioTa mapooOpa3oBaHUs. 3aBUCHMOCTb TEMIEpaTypbl KUIEHHS OT aTMoc(epHOro
JIaBJICHUS.

Brnaxnocts Bo3myxa.

OHeprus TOIUINBA. Y IeJbHAs TEII0TAa CTOPAHUS.



[Tpuniuns! paboTs! TeroBsix aBurarenei KIT/[ temnosoro nurarens. TenaoBble JBUraTenn
U 3aI1ATa OKPY’KAIOIIEH CPEbl.
3aKOH COXpaHEHMsI U IIPEBPALICHHSI SHEPTUHU B TEIUIOBBIX MPOIECCAX.

Hemoncmpayuu.

Habmtoienne 6poyHOBCKOTO IBUKEHUSI.

Ha6monenue nuddysun.

HaGmtoienue sSBIeHU CMAaYMBaHUS U KAMUJUTSIPHBIX SBJICHHM.
HabnroeHue TerioBoro pacumpeHust Tel.

M3MeHeHne naBlieHus ra3a Ipu U3MEHEHUH 00bEMa U HarpeBaHUM WU OXJIAXKICHUU.
[IpaBuiia u3MepeHus TeMIeparypsbl.

Bunael Terionepenayun.

OxnaxkieHue Mpy COBEpUICHUH PabOTHI.

9. HarpeBanue rpu coBepIiieHUU paOOThl BHEIIHUMHU CHIIAMHU.
10. CpaBHEHME TEIUIOEMKOCTEN pa3IMYHBIX BELIECTB.

11. HabntoneHre KUMeHUs.

12. HabmroieHre moCTOSIHCTBA TeMIIepaTyphl MPH IIIaBICHHH.

13. Monenu TerioBbIX ABUTaTENEeH.

S IR O i

Jlabopamopuwvie padbomot u onvimel.

OnbIThI 10 OOHAPYKEHUIO IEHCTBUS CHII MOJICKYJISIPHOTO MPUTSKESHHUS.

OnbITHI IO BRIPALIMBAHUIO KPUCTAIJIOB TOBAPEHHOM COJIM WIIM caxapa.

OmnbITHI 110 HAOTIOACHHUIO TETIJIOBOTO PACIIUPEHUS Ta30B, KUAKOCTEH U TBEPBIX TEIl.

Omnpenenenre AaBlieHUs BO3AyXa B OasIOHE MITIPHUIIA.

OnbITEI, JEMOHCTPHUPYIOIINE 3aBUCUMOCTh JaBJICHHUS BO3IyXa OT €ro o0béMa u

HarpeBaHUs WM OXJIAKICHHUS.

6. IlpoBepka THMOTE3Bl JWHEHHOW 3aBUCUMOCTH JUIMHBI CTOJIOMKA JKUJIKOCTH B
TEPMOMETPHUUYECKOI TpyOKe OT TeMIIepaTyphl.

7. HaOmrogenue W3MEHEHHs BHYTPEHHEH SHEpPruM Tela B pe3ysbTare Terionepefaud u
paboThl BHEITHHUX CHIL

8. MHccnenoBanue siBICHUS TEIUIO0OOMEHA PU CMEIIMBAHUH XOJIOIHOUW U TOPSYEH BOBI.

9. OmnpeneneHue KOIMYECTBA TEIIOTHI, MOTYYEHHOTO BOJION MPHU TEINIOOOMEHE ¢ HarpeThiM
METaJUTMYECKUM IIWIHHIPOM.

10. Onpenenenue yaenbHON TEMIOEMKOCTH BEIIECTBA.

11. UccnenoBanue npouecca ucnapeHus.

12. Onpenenenne OTHOCUTEIBLHOM BIIaXKHOCTH BO3/TyXa.

13. Onpenenenne yaeabHOM TEIUIOTHI TIJIABJICHUS JIbA.

M.

Pa3nes 7. DiiekTpu4eckue M MATHUTHBIE SIBJICHHS.

Onextpuzanus Ten. /IBa poja 3yeKTpUUecKUX 3apsaoB. BzanMonelicTBre 3apsyKEHHBIX Tell.
3akoH KynoHa (3aBUCHMOCTb CHJIBI B3aUMOJEHCTBUS 3apsDKEHHBIX Tl OT BEJIMYUHBI 3aps0B U
PacCTOSHUS MEX]y TE€JIaMH).



Onektpuyeckoe nojie. Hanpspk€HHOCTH anexkTpudeckoro mnojist. I[IpuHmun cynepno3unuu
ANEKTPUUECKUX MOJIeH (Ha KaYeCTBEHHOM YPOBHE).

Hocutenu snexkrpuyeckux 3apsaoB. DIeMEHTApHBIN dNeKTpruyeckuii 3apsia. CTpoeHue aToma.
[TpoBOIHUKY U IUAIEKTPUKH. 3aKOH COXPAHEHUS dIEKTPUIECKOTO 3apsia.

DNeKTPUYECKH TOK. YCJOBHUS CYIIECTBOBAHUS DJIEKTPUUECKOTO0 ToKa. M CTOYHHMKH
MMOCTOSTHHOTO TOKa. JIeHCTBHUS SIEKTPUYECKOTO TOKa (TETUIOBOE, XMMHYECKOE, MAarHUTHOE).
DJIEKTPUYECKHUI TOK B JKUJIKOCTSX U ra3ax.

Onektpuyeckas 1enb. Cuia Toka. OnekTpuyeckoe HampsbkeHue. ConpoTHBIEHHE
MPOBOJIHUKA. YJIeJIbHOE CONPOTUBIICHHE BemlecTBa. 3akoH Owma I yyacTKa  ILEIu.
[TocnenoBarenbHOE U MapaieIbHOE COSAMHEHUE MPOBOIHUKOB.

Pabora 1 MOIIHOCTE 3JeKTprUUecKoro Toka. 3akoH /xoyns—JleHna. DnekTpudyeckue Lenu u
MOTpeOUTENH dIIEKTpUUECcKoi sHeprun B ObITy. KopoTKkoe 3aMbIkanue.

IlocTostHEBIE MarHWTHEL. B3anMoAeHCTBHE IIOCTOSHHBIX MATrHATOB. MardutHoe IIoJje.
MaruutHoe noJie 3eMJId U €ro 3Ha4eHue i Ku3HU Ha 3emie. OnbIiT Opcteaa. MaroutHoe mose
AJIEKTPUUECKOTO TOKA. [[puMeHeHre AIeKTPOMarHuToB B TeXHUKE. JIeHCTBHE MarHMTHOTO TOJIS Ha
MIPOBOJIHUK C TOKOM. DJIEKTPOJIBUraTeIb MOCTOSIHHOTO TOKA. VICIob30BaHuE 3JIEKTPOABUTATENEH B
TEXHUYECKUX YCTPOICTBAX U HA TPAHCIIOPTE.

OnbiTel  @apanes.  SIBieHue  dneKTpoMarHMTHOM — mHAykuuu. IlpaBuno  JleHna.
OnekrporeHepatop. CrmocoObl TMONYYCHHS OSICKTPHUSCKON JHEPrHH. DIIEKTPOCTAHIMU Ha
BO300HOBJISIEMBIX UCTOYHUKAX YHEPTHH.

Hemoncmpayuu.

OnexTpu3anys Te.
JIBa poza 3MEeKTpUYECKUX 3apsI0B U B3aUMOJECHCTBHUE 3apsyKEHHBIX TEIl.
YCTpOUCTBO U JEHUCTBUE IEKTPOCKOIIA.
OnexTpocTaTH4ecKast UHIYKIHSL.
3aKOH COXpaHEHMsI AIEKTPUUECKUX 3apsI0B.
[TpoBOAHMKY U TUAIIEKTPUKH.
MonenrpoBaHue CUIOBBIX JTUHUIN 3JIEKTPUUECKOTO TOJIS.
VM cTOYHUKH OCTOSTHHOTO TOKA.
JIefCTBHS 2IIEKTPUUECKOTO TOKA.
. DJIEKTPUYECKUH TOK B )KMJIKOCTH.
. I'azoBB11 paspsn.
. U3MepeHnue cuipl TOka aMIepMeTpoM.
. U3MepeHnue 3neKTpruuecKoro HanpsKeHUs! BOJIbTMETPOM.
. Peocrar n MarazuH cOnpOTHBIICHHM.
. B3aumopieiicTBue MOCTOSIHHBIX MarHUTOB.
. MonennpoBaHue HEBO3MOXKXHOCTHU Pa3/IeICHUS ITOTCOB MATHUTA.
. MonennpoBaHue MarHUTHBIX MOJIEW MOCTOSHHBIX MarHUTOB.
. OnbIT Dpcrena.
. MarautHoe nose Toka. JJIEeKTPOMarHur.
. [leficTBME€ MarHUTHOTO 10JIL HA IPOBOJHUK C TOKOM.
. DIIeKTpOIBUTATENb IOCTOSTHHOTO TOKA.
. UccnenoBanue siBIeHUS 2JIEKTPOMArHUTHOM MHIYKIIUH.
. OnbiTer @apages.
. 3aBUCUMOCTb HaIpPaBJICHUS MHAYKINOHHOIO TOKA OT YCJIOBHM €ro BOSHUKHOBEHUS.
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25. DIEKTpOreHepaTop MOCTOSHHOTO TOKa.
Jlabopamopusie pabomsl u onvimol.

OnbITH 110 HAOJIOICHUIO DJICKTPU3AIUHN TSI UHIYKIIUEH U TIPU COMPUKOCHOBEHHH.

HccnenoBanue qeHCTBUS SJIEKTPUUECKOrO TOJIS HA MPOBOJHUKHU U TUIIEKTPUKH.

COopka u mpoBepka paboThl AJIEKTPUUYECKOH 1IeTIH TOCTOSTHHOTO TOKA.

W3mepenue u peryampoBaHUE CUIIbI TOKA.

N3mepenue u peryaupoBaHue HaAPSHKCHUS.

UccnenoBanue 3aBUCUMOCTH CHJIBI TOKa, WIYIIETO YEPe3 PE3UCTOP, OT CONMPOTUBICHUS

pe3ucTopa 1 HAMPSHKEHUS Ha PE3UCTOPE.

7. OnBITHI, TEMOHCTPUPYIOIINE 3aBUCUMOCTD AJIEKTPHUUECKOTO COMPOTUBIICHUS TTPOBOTHUKA
OT €T0 JUTMHBI, TUTOIIA/IA MTOTIEPEYHOT0 CEUSHHUSI U MaTepHraa.

8. IIpoBepka mpaBmiia CIIOKEHUS HANPSHKEHUHN MPHU MOCIEI0BATEIbBHOM COEAMHEHUU JIBYX
PE3UCTOPOB.

9. IIpoBepka nmpaBuiia sl CUIIbI TOKA IPU MAapauieIbHOM COEAMHEHUH PE3UCTOPOB.

10. Onpenenenue pabOThI TEKTPUUECKOTO TOKA, UAYIIETO YePe3 PEe3UCTOP.

11. Onpenenenne MOLTHOCTHU 3JIEKTPUUECKOTO TOKA, BBIJENIAEMOI Ha PE3UCTOPE.

12. UccnenoBanue 3aBUCUMOCTH CHUJIBI TOKA, MJIYIIETO Yepe3 JIAMIIOYKY, OT HaNpsHKEHUS Ha
HE.

13. Onpenenenne KII/l narpesarens.

14. UccneqoBanue MarHUTHOT'O B3aUMOJEHCTBUSA IIOCTOSHHBIX MAarHUTOB.

15. VI3yueHnue MarHuTHOTO IOJIS MOCTOSIHHBIX MAarHUTOB MPU UX OOBEIMHEHUN U Pa3/IeTICHHUH.

16. UccnenoBanue 1eUCTBUS 3JIEKTPUUECKOTO TOKA HA MATHUTHYIO CTPEJIKY.

17. OnpIThl, AEMOHCTPUPYIOIINE 3aBUCUMOCTb CUJIbI B3aUMOJECHCTBUSA KAaTYIIKH C TOKOM M
MarHuTa OT CUJIbI TOKA U HANpaBJICHUS TOKA B KaTYIIIKE.

18. N3yuenue AeCTBUS MarHUTHOTO TIOJISE HAa MMPOBOJIHUK C TOKOM.

19. KonctpyupoBaHue 1 u3ydeHue paboThl 3JEKTPOIBUTATES.

20. U3mepenue KIIJI anexTpoaBUraTeIbHONM YCTaHOBKH.

21. OnpITBl TIO KCCEAOBAHUIO SIBJCHUSI DAJICKTPOMArHUTHONM WHAYKIHUH: HCCIEIOBaHUE

M3MEHEHUH 3HAaYeHUsI U HAIIPABIICHUS! MHAYKIIMOHHOTO TOKa.

SRR e

9 KUJIACC
Pa3zgea 8. Mexannueckue siBJICHHUA.

Mexannyeckoe aBmkeHue. MatepuanbHas Touka. Cucrema otcuéra. OTHOCHUTEIBHOCTh
MEXaHMYEeCKOr0 JBWXEHHUs. PaBHOMepHOe mpsiMoNMHENHHOE JBH)KeHue. HepaBHOMepHOE
npsMONIMHEHOe JBuKeHue. CpenHsis W MIHOBEHHass CKOPOCTh Tejla IpU HEPABHOMEPHOM
JIBUJKEHHH.

Yckopenue. PaBHOyckopeHHOE TpsIMOJIHHEHHOe nBrxkeHHe. CBoOogHOe maaeHue. OMbIThI
lNanunes.

PaBHOMepHOEe nBIXKEeHHE 1O OKpykHOcTU. Ilepuon m wactora oOpamienus. JluneitHas u
yIJIOBast CKOPOCTH. LIeHTpoCTpeMUTENBHOE YCKOPEHHE.

IlepBeiit 3axkoH Herotona. Btopoit 3akoH Herorona. Tpernit 3akoH Hprorona. IIpuaHimn
CyHEPIO3UIUHU CHUIL.



Cuna ynpyroctu. 3akoH ['yka. Cuia TpeHus: cuia TpeHUs CKOJIbKEHUs, CUJla TPEHUS MTOKOS,
JIpyrue BUJbI TPEHHUS.

Cuua TSKECTH M 3aKOH BCEMHPHOTO TATOTEHUS. Y CKOpeHHe CBOOOTHOTO TaieH . [ BIKeHne
rwianet Bokpyr Coinnua. [lepBas kocmMuueckasi ckopocTb. HeBecoMoCTh U eperpysKu.

PaBHOBecue maTepuanbHON TOUKH. AOGCOIIOTHO TBEPIOE Teno. PaBHOBecue TBEPIOTO Tena ¢
3aKpEIIEHHON OChIO BpaiieHusi. MoMeHT cuiibl. LIeHTp TshkecTH.

Nmnynec Tena. M3MeHenune wumnyibca. VMmynbc cuiabl. 3aKOH COXpPAaHEHHsS HMMITYJIbCA.
PeakTuBHOE IBMKEHUE.

Mexanndeckasi paboTa U MOIIHOCTh. PaboTa Cuil TSKeCTH, ypyroctu, TpeHus. CBs3b YHEPTHH
u pabotel. [loTeHManbHas YHEPrusl Tea, MOAHITOrO HaJ MOBEPXHOCTHIO 3eMitd. [loTeHnnanpHas
SHeprus ckaroil npyxunbl. Kunernueckas sHeprus. Teopema 0 KMHETUYECKOW SHEPrUH. 3aKOH
COXPAHEHUs MEXaHUYECKON SHEPTUH.

Hemoncmpayuu.

1.
2.

AN

7.

8.

9.

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

Habmoienne MexaHn4eckoro JBUKEHHsI TeJla OTHOCUTEIBHO Pa3HBIX TEJ OTCUETA.
CpaBHeHMeE ITyTeN U TPACKTOPHUM JBUKEHHUS OJTHOTO U TOTO XK€E TeJIa OTHOCUTENBHO Pa3HbIX
TEJI OTCYETA.

N3mepenne ckopoCTH U yCKOPEHUSI TPSAMOIUHEHHOTO ABUKEHUS.

WccnenoBanue npu3HakoB paBHOYCKOPEHHOTO JIBUXKEHHUS.

HaGimroienne IBYKEHUS Tella TI0 OKPYKHOCTH.

Halmronenne MexaHn4eCcKuX SBJICHUM, MPOUCXOIANINX B cucTeMe oTcuéTa « Tenexkay npu
e€ paBHOMEPHOM M YCKOPEHHOM JIBI)KEHUU OTHOCHTEIILHO KaOnHeTa (PU3UKH.
3aBHCUMOCTb YCKOPEHHMS TeJIa OT MacChl Tejla U JACHMCTBYIONIEH HA HETO CUJIBI.
Habmtoienue paBeHcTBa CUIT ITPU B3aUMOJICHCTBUU TEII.

N3menenune Beca Tena npyu yCKOPEHHOM JIBH>KEHHH.

[lepengaua ummysabca Ipu B3aUMOJEHCTBUU TEJ.

[TpeoOpa3oBaHus SHEPTUU MPU B3AUMOACHCTBUH TEI.

CoxpaHeHne UMIyJIbCa IPU HEYTIPYTOM B3aUMOICUCTBUHU.

CoxpaHeHne UMITyJbca MpH aOCOTIOTHO YIIPYTOM B3aUMOICHCTBUH.

Halmronenne peakTHBHOTO JIBUYKEHUS.

CoxpaHeHHe MEXaHUUECKON SHEPTUU MTPU CBOOOTHOM MaJCHHUH.

CoxpaHeHre MEXaHUYECKOW SHEPTUH NIPU ABUKEHUU Tea MOJ IMCTBUEM IIPYKUHBI.

Jlabopamopusie pabomul u onvimol.

KoncTpynpoBanue Tpakra [uisi pa3roHa U JaJdbHEUILIEr0 paBHOMEPHOTO ABUKECHUS IIAPHUKA
WNIN TCIICKKU.

Omnpenenenre cpeaHel CKOPOCTH CKOJNbKEHUs Opycka WIM JBW)KEHHUS IIapuKa IO
HAKJIOHHOM TUIOCKOCTH.

OmnpeneneHne yYCKOpPEHHMs Tejla IPU PaBHOYCKOPEHHOM JIBMJKEHUM 110 HAKJIOHHOU
IJIOCKOCTH.

HccnenoBanue 3aBUCUMOCTH IyTH OT BPEMEHM IMPU PAaBHOYCKOPEHHOM JBIMKEHUH 0e3
Ha4vaJIbHOW CKOPOCTH.

IIpoBepka runoTe3bl: €ciy Npu PaBHOYCKOPEHHOM JBM)KEHUU 0€3 HadallbHOM CKOPOCTH
IMYTH OTHOCATCA KaK psAn HEUETHBIX YUCCJI, TO COOTBETCTBYIOIIUEC MPOMECIKYTKU BPEMCHHA
OJIMHAKOBBI.

HccnenoBanne 3aBUCMMOCTH CHIIBI TPEHHSI CKOJIBKEHHUS OT CHJIBI HOPMAJIBHOTO J1aBJICHUS.



®

10.

11.

Onpenenenne ko3 HUIMeHTa TpeHUs CKOJIbKEHHUS.

Onpenenenue xECTKOCTU MPY>KUHBI.

Omnpenenenue pabOTBI CWJIBI  TPEHHS TP PABHOMEPHOM JIBWKCHHH Tela II0
TOPU30HTAJIBHON IOBEPXHOCTH.

Ompeneneane pabOTHl CHIBI YHOPYTOCTH TPH TMOABEME TIpy3a C HCHOIH30BAHHEM
HETOABMKHOTO U MOABHKHOTO OJIOKOB.

M3yueHne 3aKoHa COXpaHEHUS SHEPTUH.

Pa3zgen 9. Mexannueckue KoJIe0aHUA U BOJHBI.

KonebarenbHoe nBmkeHne. OCHOBHBIE XapaKTEPUCTUKH KOJEOAHWIA: TIEpHOJ, YacToTa,
aMIUIMTy1a. MareMaTndeckMii M NPYKUHHBIM MasATHHKU. [IpeBpamieHwe 5SHeprum Ipu
K01€0aTeIbHOM IBUKEHUH.

3aryxatomue KojeOaHus. BeiHykneHHbIE KoneOaHus. Pe3onanc. MexaHWYeCKHE BOJHBI.
CaoiicTBa MeXaHMYECKHX BOJH. [Ipo/oapHbIC U MONEpeYHbI€ BOJHBI. J{JIMHA BOJIHBI U CKOPOCTH €€
pacnpocTpaHeHus. MexaHu4ecKre BOJIHBI B TBEPJIOM Telle, CEHCMUYECKHUE BOJIHBI.

3Byk. ' poMKOCTH 3ByKa M BbIcOTa TOHA. OTpakeHue 3ByKa. IHPpa3ByK U yIbTpa3BYK.

Hemoncmpayuu.

1. HabGmrogenue xoneOaHuid TE MO ACHCTBUEM CHJIBI TSHDKECTH U CHITBI YIIPYTOCTH.
2. HalGmronenue xonebanuii rpy3a Ha HUTH M Ha TIPY>KUHE.

3. HaGnroneHue BHIHYXACHHBIX KoJeOaHUM U pe3oHaHca.

4. PacnpocTpaHeHUE MPOIOJIbHBIX U TONEPEYHBIX BOJH (Ha MOJIEINN).

5. HabGnrogeHue 3aBUCHMOCTH BBICOTHI 3BYKa OT YaCTOTHI.

6. AKyCTUYECKUH pPE30HAHC.

Jlabopamopuwvie padbomot u onvimol.

Omnpenenenne 4acTOThI U IEPHOAA KOJIEOAHNH MaTeMaTUYECKOI0 MasiTHUKA.
OnpeneneHne 4acTOThI M IEpHOia KOJICOaHUH NPYKUHHOTO MasiTHHUKA.

HccnenoBanue 3aBUCUMOCTH IEPHO/1a KOJIeOaHUH MOABEIEHHOT0 K HUTH I'py3a OT JUTHHBI
HUTH.

HccnenoBanue 3aBUCUMOCTH NEpUO/1a KOJIeOaHUH MIPYKUHHOTO MasiTHUKA OT MacChl Ipy3a.
[TpoBepka HE3aBHCUMOCTH TMEepHOIa KoJeOaHHid Tpy3a, MOIBEIIEHHOTO K HUTH, OT MacChl
rpysa.

OnbIThI, IEMOHCTPUPYIOLIUE 3aBUCUMOCTD ITepHo/ia KojaeOaHu MPY>KUHHOTO MasiTHUKA OT
MAaccChl I'py3a 1 )KECTKOCTH MPYKUHBI.

N3mepenue yckopeHHs CBOOOIHOTO MaieHUs.

Pa3nea 10. D1eKTpOMarHuTHoOe 10Jie M 3JICKTPOMATHUTHBIEC BOJIHBI.

DJIEKTPOMArHuTHOE MOJe. DJIEKTPOMArHUTHbIE BOJTHBL. CBOMCTBA AJIEKTPOMATrHUTHBIX BOJIH.
[ITkana 3neKTpOMAarHUTHBIX BOJIH. MICIOJIb30BAHME AJIEKTPOMArHUTHBIX BOJIH ISl COTOBOM CBSI3H.
DJeKTpoMarHuTHas npupoja ceera. CKopocTh cBeTa. BoHOBBIE CBOKCTBA CBETA.



Hemoncmpayuu.

1.

CBoiicTBa 3JIEKTPOMAarHUTHBIX BOJIH.

2. BomHOBBIE CBOIICTBA CBETA.

Jlabopamopuwvie pabomost u onvimel.

1.

I/I3yquI/Ie CBOICTB SJICKTPOMAIrHUTHBIX BOJIH C ITIOMOIIBIO MOOHJILHOT'O TeJ'Ie(I)OHa.

Pa3nea 11. CBeToBLI€e IBJICHUS.

JlyueBass mopnenb cBera. Mcrounuku cera. llpsmonuHeliHoe pacnpocTpaHEHHE CBETa.
3atmenust Connua u JIyHel. Otpaxenue cBera. [1nockoe 3epkano. 3aKkOH OTPaKEHUs CBETA.

[Ipenomnenue cBera. 3akOH TperomiieHUs: cBeTa. [lodHOE BHYTpeHHEE OTpaKeHHE CBETA.
Hcnonb30BaHne MOTHOTO BHYTPEHHETO OTPAKEHUS B ONTHUECKUX CBETOBOJAX.

Jlunza. Xon mydeii B tuH3e. OnTrudeckas cuctema (oTtoanmnapaTa, MUKPOCKONA U TeJIeCKona.
I'ma3 kak onTuyeckas cucreMa. biM3opyKkocTs U 1aabHO30PKOCTb.

Paznoxenue Oenoro ceera B crektp. OnbiTel HetoToHa. CrojkeHHe CHEKTPaIbHBIX IIBETOB.
[ucnepcus caera.

Hemoncmpayuu.

9.

S IR A i

[IpsimonuHeitHOE pacpocTpaHeHHEe CBETa.

OTtpaxkeHue cBeTa.

[Tomydenue n300pakeHUli B TUIOCKOM, BOTHYTOM H BBITTYKJIOM 3€pKaiax.
IIpenomiieHue ceera.

OnTuyeckuii CBETOBO/I.

Xox myueil B coOuparolei JnH3e.

XoJ1 1y4deil B pacCEeUBarOIICH JIMH3E.

[Tomyuenne n300paskeHUIA ¢ TOMOIIIBIO JTHH3.

[Tpunumn neiictBus GoroanmnapaTa, MUKPOCKOTA U TEJIECKOTIA.

10. Monens rna3sa.

11. Pa3noxeHnue 6enoro cBera B CIEKTP.

12. [TomyueHue 6e0ro CBETA MPHU CIIOKEHUH CBETa Pa3HBIX 1IBETOB.
Jlabopamopusie pabomsl u onvimol.

W

NS s

HccnenoBanre 3aBUCUMOCTH yTJIa OTPAXKEHHUSI CBETOBOTO JIyda OT YTJIa TaIeHHs.
W3ydeHne xapaKTepUCTHK H300paKEHUS TIPEIMETa B INIOCKOM 3€pKaie.

HccnenoBaHue 3aBHCUMOCTH yTila MPEIOMIICHHS CBETOBOTO Jiyda OT yIJia MajeHHs Ha
TPaHUIE «BO3YX—CTEKIION.

[Tomydenue n300pakeHuii ¢ TOMOIIBIO COOMPAIOIIEH JINH3HI.

Omnpenenenre (OKYCHOTO PACCTOSIHUS M ONTHYECKON CHIIBI COOUPAIOIICH TUH3HI.

OMBITHI IO Pa3JIOKEHUIO OETIOTO CBETA B CIEKTP.

O1IBITEI IO BOCIIPHUATHUIO IBETA IPEAMECTOB IIPH UX Ha6J'IIO)I€HI/II/I YCpe3 IBECTOBLIC (1)I/IJ'II)TpI:I.

Pa3znen 12. KpantoBble siBJIeHUS.



Omnpitel Pesepdopna u ruranerapnas mozxens aroma. Mogens aroma bopa. Mcmyckanue u
IIOTJIOIIEHNE cBeTa aTOMOM. KBaHThI. JIMHENYaThIe CIIEKTPHI.

PannoaktuBHOCTh. Anb(a, OeTa- u raMmma-uznydeHust. CtpoeHue atoMHoro sijpa. Hykionnas
MOJEeJIb aTOMHOTO siipa. M3otomnel. PagunoakTuBHble npeBpamieHus. [lepuon nomypacmnaga aTOMHBIX
anep.

SnepHble peakiuu. 3aKOHBI COXPAHEHMs 3apsAJ0BOTO M MacCOBOIO YUCEN. DHEPIUs CBS3U
aTOMHBIX sifep. CBsA3b Macchl U dHepruM. Peakuuu cuHTe3a u aeneHus snep. Mcrounuku sneprun
CounHua u 3BE31.

Snepnas sHepreTuka. JleMcTBUS paAMOAKTUBHBIX U3JIy4YCHUHN Ha )KUBBIE OPTaHU3MBI.

Hemoncmpayuu.

1. CrnekTpsl U3Ty4EeHUS U TTOTJIOLICHHUS.

2. ChekTpsl pa3IM4HbIX Ta30B.

3. CnexTp BOogopoza.

4. Habmonenue TpekoB B kamepe BuibcoHa.

5. PaOota cuéTunka HOHU3UPYIOLUX U3Ty4YECHUH.

6. Peructpanus nzmydeHus OpUPOIHBIX MUHEPATIOB U IPOAYKTOB.

Jlabopamopuwvie padbomot u onvimel.

1. HaOmroneHne CIUTONTHBIX U JIMHEHYATBIX CIICKTPOB M3ITyUCHHSL.

2. HccnemoBaHWe TPEKOB: HM3MEPEHUE OJHEPIMM YaCTHIBI IO TOPMO3HOMY TyTH (IO
¢dororpadusim).

3. HW3mepeHue pagnoakTHBHOTO (hoHA.

IToBTOpHTE/ILHO-0000IAIOLIMIT MOLYTb.

[ToBTOpHTENEHO-0000IIAOIIMI MOTYJIb TIPEAHA3HAYCH JIJII CUCTEMATU3AIMK U 0000IICHUS
MPEIMETHOTO COJICP)KAHUS U OIBITA JICATEIBPHOCTH, TIPUOOPETEHHOTO MPU M3YYCHHHM BCETO Kypca
bu3MKM, a TaKkKe A MOJATOTOBKA K OCHOBHOMY TOCYIapCTBEHHOMY SK3aMeHY IO (U3HKE s
00yyaromuxcs, BBIOPaBIINX 3TOT yUEOHBIH MpeMeT.

[Tpu u3y4eHUn TaHHOTO MOAYJISI PEATU3YIOTCS Ml CUCTEMATU3UPYIOTCS BUJIBI IEITEIILHOCTH, Ha
OCHOBE KOTOPBIX 00CCIICUYMBACTCS IOCTHIKCHHE MPEAMETHBIX M METANPEJAMETHBIX IIaHUPYEMBIX
pe3yJIbTaToB 00yYeHHs, (OPMUPYETCS €CTECTBEHHOHAYYHAs] T'PaMOTHOCTh: OCBOCHHE HAyYHBIX
METOJIOB HCCIICJIOBAHUS SIBIICHUH TIPUPOJLI W TEXHUKH, OBJIAJICHUC YMCEHHUSAMH OOBSICHATH
(bu3HYECKUE IBIICHUS, TPUMECHSIS TOTyYCHHBIC 3HAHUS, PEIIaTh 3a/1a4H, B TOM YHCJIC KaYSeCTBCHHBIC U
AKCIIEPUMEHTAIbHBIC.

[TpuHIMIIHATBHO AeSITENTFHOCTHBIN XapaKkTep JAHHOTO pa3jielia pealns3yeTcs 3a cuéT TOro, uTo
00y4aroIrecs BHIMOIHSIIOT 33aHHs, B KOTOPBIX UM MPEAIaraeTcs:

HA OCHOBE IMOJIYYCHHBIX 3HAHUHN pacro3HaBaTh U HAYYHO OOBSCHATH (PU3UUECCKHUE SBICHUS B
OKpYXKaroIIel MPUPOJIe U IOBCETHEBHOM KU3HH;

WCIIOJTb30BaTh HAYYHBIC METOJBI WCCIICIOBAHMS (DH3UYCCKUX SBICHHWA, B TOM YHCIE IS
MIPOBEPKHU THITOTE3 U TIOJTYUCHHUS TCOPETUICCKUX BBIBOJIOB;



0OBACHATH HAay4YHBIC OCHOBBI HanOoJee BaKHBIX ,Z[OCTI/I)KCHI/Iﬁ COBPCMCHHBIX TCXHOHOFHﬁ,
Hampumep, MpakTUICCKOro MCIOJb30BAHUA PA3JIMYHBIX UCTOYHUKOB JHCPIUHU Ha OCHOBC 3aKOHA
MNpeBpalICHUA U COXPAaHCHHA BCEX N3BECTHBIX BUAOB SHCPIUH.

IInanupyemble pe3y/ibTaThl 0CBOEHHS Y4eOHOI0 NMpeaMeTa

W3yuenune ¢u3MKM Ha ypOBHE OCHOBHOTO OOIIEro 0Opa3oBaHMWs HANPABICHO HA JIOCTIIKEHHE
JIMYHOCTHBIX, MCTAIMPECAMETHBIX U MMPCIAMETHBIX O6p330BaTeJ'IBHI)IX PE3YyIbTAaTOB.

B pe3ynbrare n3ydenus (UMK Ha YPOBHE OCHOBHOTO 00111eT0 00pa30BaHMsl y 00yJarOIIerocs
OyayT chopMUPOBAHBI CIEAYIOIINE IMNIHOCTHBIC PE3YJIBTAThI B YACTH:

¢ 1) naTPHOTHYECKOI0 BOCIINTAHMSA:

e [] mposiBIeHHE MHTEpeca K MCTOPUU U COBPEMEHHOMY COCTOSIHHIO POCCHICKOH (prsnueckon
HayKH;

® [] IEGHHOCTHOE OTHOILIEHUE K JOCTH)KEHUSAM POCCUNCKUX YUEHBIX-(PU3UKOB;

® 2) rpaxkIaHCKOro y JyXOBHO-HPABCTBEHHOI0 BOCIIUTAHMS:

® [] rOTOBHOCTh K aKTUBHOMY YYacTHUIO B OOCYXKICHHH OOIIECTBEHHO 3HAUYMMBIX M ATHUYECKHX
mpo0JieM, CBA3aHHBIX C IPAKTHYECKUM MPUMEHEHHUEM JOCTHKEHUN (DU3HKHY;

® [ OCO3HaHUE BaXHOCTH MOPAJIbHO-3TUYECKUX MPUHIUIIOB B AEATEIBHOCTH YUEHOTO;

® 3))3CcTeTHYeCcKOro BOCIIMTAHUS:
e [] BOCHpHATHE ICTETHMYECKHUX KauecTB (PU3MUECKON HayKu: €€ TapMOHHUYHOI'O IMOCTPOCHHS,
CTPOrOCTH, TOYHOCTH, JIJAKOHUYHOCTH;

®* 4) IeHHOCTH HAYYHOI'0 MO3HAHMS:

e [] oco3HaHWE IICHHOCTH (U3NYECKOM HAYKH KaK MOIIHOTO HHCTPYMEHTa IMO3HAHUS MUDA,
OCHOBBI Pa3BUTHS TEXHOJIOTUHM, BaXKHEHIIIEH COCTABIIAIONICH KYJIbTYPHI;

e [] pa3BUTHE HAYYHOU JTFOOO3HATETLHOCTH, HHTEPECA K HCCIIEA0BATEIHCKOM NESTEIILHOCTH,

* 5) popmupoBaHus KyJbTYPbI 310POBbSI H IMOUMOHAJIBLHOI0 0JIArONOTYYHsI:

- [] oco3HaHue LIeHHOCTH 0€30MacHOro 00pa3a >KU3HH B COBPEMEHHOM TEXHOJIOTUYECKOM MHpE,
BaYKHOCTHU TpaBUJI O€30MacHOr0 MOBEIEHUSI Ha TPAHCIOPTE, HAa JI0OPOrax, ¢ AJNEKTPUYECKUM U
TEIUIOBBIM 000PYIOBaHHEM B TOMAIITHUX YCIOBUSX;

¢ [ chopMUPOBAHHOCTh HaBbIKA peIEKCHH, IPU3HAHUE CBOETO MpaBa Ha OLUIMOKY M TAKOTO Ke
MpaBa y Ipyroro 4eJOBeKa;

® 6) TPyAOBOrO BOCIIMTAHHUS:

e [] aKTMBHOE ydacTH€ B PELIEHUH MPAKTUYECKUX 3a/]ay (B paMKax ceMbH, 00pa3oBaTelbHOMN
OpraHM3aliu, ropojia, Kpasi) TEXHOJIOTHYECKOW U COIMaIbHOIN HalpaBIeHHOCTH, TPEOYIOIUX B
TOM 4uciIe U (PU3NYECKUX 3HAHUI;

e [] uHTepec K MPaKTUYECKOMY M3yUeHHIOo Mpodeccuii, CBI3aHHBIX C PU3UKOM;

e 7)3KOJOrHYeCKOro BOCIIUTAHHUS:



e [] opueHTanuss Ha TpUMEHeHHEe (U3MUECKUX 3HAHUW [UIsI pelieHus 3amad B objactu
Opr)KaIOH_[eI‘;I CpCAbl, MIIAaHUPOBAHUA MMOCTYIIKOB W OLICHKU MX BO3MOKHBIX HOCJIC,Z[CTBI/Iﬁ JJIA
OKpY>Karolleu Cpebl;

® [] oco3HaHMeE INI0OATBHOTO XapaKTepa IKOJIOTUYECKUX MPOOJIEM U MyTel UX pelleHus;

* 8) aganTauuMu K U3MEHSIOIUMCS YCJIOBUSM CONHAJIbHON U NIPUPOIHOI Cpebl:

¢ [ moTpeOHOCTh BO B3aUMOJICHCTBUY IIPH BBIMIOJHEHUN UCCIEAOBAaHUN U TPOCKTOB (PU3HUECKOM
HaIpaBJIE€HHOCTH, OTKPBITOCTb ONBITY U 3HAHUSIM JIPYTHX;

® [] NOBBIILIEHUE YPOBHS CBOECI KOMIETEHTHOCTH Uepe3 MPAKTUUECKYIO I€ATEIbHOCTb;

e [] moTpeOHOCTH B POPMUPOBAHUY HOBBIX 3HAHMIA, B TOM YHCIIE POPMYITUPOBATH UJICH, TIOHSTHS,
TUIOTE3bI O QU3HUYECKUX 00BEKTAX U SIBJICHUSX;

e [] oco3HaHue AePUIMTOB COOCTBEHHBIX 3HAHUM U KOMIIETEHTHOCTEH B 00J1aCTH (PU3UKH;

¢ [] IIIaHUPOBAHHE CBOETO PAa3BUTHUS B MPUOOPETCHUH HOBBIX (PU3NUYECKUX 3HAHUM;

e [] cTpeMJICHHE aHAJM3UPOBATH U BBISBIIATH B3aUMOCBSI3H MIPUPOIBI, OOIIECTBA U SIKOHOMHKH, B
TOM YHCJIC C UCTIOJIb30BaHUEM (DU3UICCKUX 3HAHUM;

e [| OIEHKAa CBOMX JCHUCTBUUA C YYETOM BIMSIHHUS Ha OKPYXKAIOIIYIO CpPEAy, BO3MOXKHBIX
r100aJIbHBIX MTOCICACTBHIA.

METANPEIMETHBIE PE3YJIBTATHI

B pesynbTaTte ocBOeHUS MporpaMmbl 1o (PU3UKE HA YPOBHE OCHOBHOTO OOIIETO 00pa3oBaHus y
oOyuaromerocsi  OyayT  chOpMHUpOBaHBI  MeTaNpeAMeTHbIe  Pe3yJbTaThl, BKIIOYAIOIIHNE
M03HABATENIbHBIC YHUBEPCAIBbHBIC YUCOHbIC JCHCTBHUS, KOMMYHHKATHBHBIC YHUBEPCAIBHbIC YUCOHBIC
NEHCTBUS, pETYJISITUBHBIC YHUBEPCAIbHBIE YUeOHbIE CHCTBUS.

ITo3naBaTebHBIE YHMBePCAJIbHbIE YUeOHbIe NeliCTBUS

Ba3zoBble Jloruyeckue AeiicTBUA:

®  BBIABJIATH U XapaKTePU30BaTh CYIIECTBEHHbIE IPU3HAKH 0OBEKTOB (SIBICHUN);

® yCTaHaBIMBATh CYLIECTBEHHBIH NMPU3HAK KJIACCU(DPUKALNU, OCHOBAHUS JUIsl 0000IEHHS U
CpaBHEHUS;

® BBIABIATh 3aKOHOMEPHOCTH M HPOTHBOPEUMsS B pacCMaTpUBAaeMbIX (aKTax, JAHHBIX U
HaOJIOICHUAX, OTHOCSAIIMXCS K (PU3MUECKUM SBICHUSM;

b BBIABJITE HNPUYHUHHO-CICACTBCHHBIC CBA3U TPpU H3YUYCHUU (1)I/ISI/I‘I€CKI/IX SIBJICHUN U
nmponeccoB, ACIaTb BbIBOABI C HCIOJB30BAHUEM ACAYKTHBHBIX W HWHIAYKTHBHBIX
YMOBaKHIOquHﬁ, BbIABUI'aTh T'HUIIOTE3bI O B3aUMOCBA3AX (1)I/I3I/I‘ICCKI/IX BCJINYHH,

®  CaMOCTOSITENIbHO BBIOMpATh CIOCOO perieHus yuyeOHOW (pu3ndeckoi 3ajgauu (CpaBHEHUE
HECKOJIbKUX BapHaHTOB pELICHUs, BbIOOp Haubojee MOAXOAAIIET0O ¢  Y4ETOM
CaMOCTOSITEJILHO BBIJICJIEHHBIX KPUTEPHUEB).

ba3oBble uccienoBarejibCkue AeHCTBUS
L4 HCIIOJIB30BATh BOHpOCBI KakK I/ICCJIG,HOBaTeJIBCKI/Iﬁ I/IHCTpYMeHT IIO3HAaHUA,
® POBOAMTH IO CAMOCTOSATEIHHO COCTABICHHOMY IUIAHY OIIBIT, HECIOXHBIN (DU3NIECKUN
IKCIIEPUMEHT, HEOOJIBIIIOE HCCIIeIOBaHNE (DU3NYECKOTO SBIICHUS,
® OIEHWBATh Ha MPUMEHHUMOCTh M JOCTOBEPHOCTh HWH(OpMAIHIO, TIOJYYCHHYIO B XOJE
WCCIICIOBAHUS UM SKCIIEPUMEHTA;



CaMOCTOSITENILHO (DOPMYITHPOBATH 000OIIEHHUST ¥ BBIBOJIBI MO Pe3yJIbTaTaM MPOBEIEHHOTO
HAOIIO/ICHUS, OTBITA, UCCIICIOBAHHS,

MIPOTHO3UPOBATh BO3MOXHOE JalbHEHIee pa3BUTHE (PU3MUECKHX IPOIIECCOB, a TAKKE
BBIJIBUTATh TIPETNOIOKEHUS 00 UX PA3BUTHH B HOBBIX YCIIOBHUSAX U KOHTEKCTaX.

PabGora ¢ undopmanmeii:

MPUMEHSTh pPa3lIMYHble METOJbl, MHCTPYMEHTHI W 3ampochl MpH TOHCKE U OTOOpe
nH(pOpMaIIMU WIH JaHHBIX ¢ yUETOM MPEANoKeHHOW yueOHoM (pru3nueckoit 3a1auu;
aHAJIM3UPOBaTh, CHUCTEMATHU3UPOBATh U HHTEPIPETHUPOBATH HHOOPMALUIO PAITAYHBIX
BUJIOB 1 (DOPM TIpeICTaBICHMUS;

CaMOCTOSITENIFHO BBIOMPATh ONTUMAIBbHYIO (OpMy TIpeACTaBlIeHUs WHGOPMAIUU H
WUTIOCTPUPOBATh pEIIaeMble 3a/ladyd  HECIOKHBIMH CXEMaMH, JuarpaMmamMu, HWHOU
rpaduKoi U MX KOMOWHAIMSIMHU.

KoMMyHMKaTHBHbIE YHUBEPCAJbHbIE Y4eOHbIe 1eHCTBUSA:

B X0JIe 00CYKAeHHs y4eOHOT0 MaTepHala, pe3yIbTaToB JJa00paTOPHBIX padOT U IPOEKTOB
3aJlaBaTh BOIPOCHI MO CYIIECTBY 00CYK/IaeMOil TEMBI U BBICKA3bIBATh HJICU, HAIICJICHHBIC
Ha pelIeHHE 3a/1a4M U MOJJIepKaHue OJIaroKenaTeIbHOCTH OOIIEeHUS;

COMOCTABIIATh CBOM CYXJEHUS C CYXICHUSMU JIPYTUX YYaCTHUKOB JHAaJIora,
0oOHapyXMBaTh PA3TUUNUE U CXOJICTBO MO3UIINIA;

BBIPAXaTh CBOIO TOUKY 3PEHHUS B YCTHBIX U MMMCbMEHHBIX TEKCTaX;

MyOJIMYHO MPEICTABIATH PE3YIbTAThl BHITOJTHEHHOTO (PM3NYECKOTO OTIbITa (IKCIIEPUMEHTA,
UCCIIeIOBaHMsI, IPOEKTA);

MOHMMATh U HCIIOJIb30BATh MPEUMYIIECTBA KOMAHIHON M MHIWBUIYaTbHOU PaOOTHI MPU
pEIIeHNH KOHKPETHON (PU3NYECKON MPOOIEMBI;

MPUHUMATh LEJIU COBMECTHOM JIEATENBHOCTH, OPraHU30BBIBATH JECUCTBHUS 10 €€
JOCTHKCHHIO: PACIIPEACIISATh POJH, OOCYX IAaTh IMPOIECCHl M Pe3yJIbTaThl COBMECTHOMN
paboThl, 00001IaTh MHEHUS HECKOJIBKUX JIOJCH;

BBITIOJIHSITh CBOKO YacTh pa0OTHI, JOCTUTAs KAYECTBEHHOTO pE3yJbTara IO CBOEMY
HaIIPaBJICHUIO U KOOPJAUHUPYS CBOU JCUCTBUSA C APYTMMH YJI€HAMU KOMAaH/IbI;

OLICHMBATh KaueCTBO CBOETO BKJIAJa B OOLIUI MPOAYKT MO KPUTEPHUSM, CAMOCTOSITEIEHO
c(hOpMyIMPOBAHHBIM YYaCTHUKAMH B3aUMOJICHCTBUSI.

PeryasiTuBHbIe yHHBepcaJbHbIe y4eOHbIe 1eiiCTBUA

Camoopranusauus:

BBISIBJISITH NMPOOJIEMBbl B J)KM3HEHHBIX U YUEOHBIX CHUTYalUsX, TPEOYIOUUX Ul pelieHus
(hUBUYECKUX 3HAHUH;

OPHEHTUPOBATbCA B pa3IMUYHBIX MOJAXOAAX HPUHATHS peleHUH (MHAMBHUIYyaJIbHOE,
NPUHATHE PELICHN B TPYIIE, IPUHATUE PEILIEHUH IpynIoi);

CaMOCTOSITENIBHO COCTaBIIAITh QITOPUTM peIIeHUs (QU3MUYECKOW 3aJayd WIM IIJIaHa
UCCIIEIOBAaHUSL C YYETOM HUMEIOIIUXCS PECypcoB M COOCTBEHHBIX BO3MOXKHOCTEH,
apryMEHTUPOBATh IPEIaracMble BAPUAHTHI PEIICHUN;

JienaTh BbIOOp U OpaTh OTBETCTBEHHOCTD 3a PEIlICHUE.

CaMOKOHTPOJIb, IMOIIMOHAJIbLHBIH UHTEJJIEKT:



JlaBaTh aJIEKBaTHYIO OLIEHKY CUTYalllU U MpeJlaraTh IjaH €€ N3MEHEHNUS;

OOBSICHATh NMPHUYUHBI JTOCTHKEHUS (HEAOCTIIKEHHS) Pe3yJIbTaTOB JIEATENLHOCTH, 1aBaTh
OLIEHKY IPHUOOPETEHHOMY OIIBITY;

BHOCUTb KOPPEKTHBBI B JIEATEIBHOCTh (B TOM 4YMCJIE B XOJ BBIIOJHEHUS (PU3UUECKOTO
MCCJIETOBaHMS UJTU MPOEKTa) Ha OCHOBE HOBBIX OOCTOSITENILCTB, U3MEHUBIIMXCS CUTYaIHil,
YCTaHOBJICHHBIX OIIMOOK, BOSHUKIINX TPYIHOCTEH;

OLIEHMBATh COOTBETCTBUE PE3yJIbTaTa LeJIU U YCIOBUAM;

CTaBUTH ce0sl HA MECTO JPYroro 4eaoBeKa B X0/1€ CIIopa UM AUCKYCCUU Ha HAyUHYIO TEMY,
IIOHMMATh MOTHUBBI, HAMEPEHUS U JIOTUKY JPYTroro;

MIPU3HABATH CBOE MPABO HA OMIMOKY MPH PEICHUN (PU3MUECKUX 3a/1a4 HITH B YTBEPIKICHHSIX
Ha Hay4YHbIE TEMBI U TAKOE XK€ MPaBO JIPYyroro.

HPEAMETHBIE PE3YJIbTATDBI

K koniy obydenuss B 7 Kjacce IpeIMETHbIE pe3ylbTaThl Ha 0a30BOM YPOBHE IOJKHBI
oTpakaTh C(HOPMUPOBAHHOCTH y 0OYUYAIOLIMXCS YMEHUH:

UCITOJIb30BATh MOHATHUS: (PU3MUECKUE U XUMUYECKHE SBJICHUS, HAOII0AeHUE, IKCIIEPUMEHT,
MOJIeNIb, THIIOTE3d, EIMHHUIBI (PU3MUYECKUX BEIMYMH, aTOM, MOJIEKYyJla, arperaTHbIe
COCTOSIHMSL BeulecTBa (TBEpAOE, JKUAKOE, Tra3000pa3HOE), MEXaHUYECKOE JBUKECHHE
(paBHOMEpHOE, HEpPaBHOMEpPHOE, NPSIMOJIIMHEHHOE), TPAaEeKTOPHS, pPaBHOJEHCTBYIOIIAS
cuna, nedopmarus (yrnpyrasi, IiiacTUYeckas ), HEeBECOMOCTh, COOOIIAFOIINECS COCY/IBI,
paznuuath aBieHus (AuQQys3us, TEIIOBOE IBUKEHUE YACTHUIl BELIECTBA, PAaBHOMEPHOE
IBUKEHHE, HEPaBHOMEPHOE JBIDKEHUE, WHEPLHSA, B3aUMOJICHCTBUE TeJ, pPaBHOBECHE
TBEPJBIX TEJ C 3aKPEMIEHHOM OChIO BpallleHMs, Nepeaaya JaBieHUs TBEPIBIMU TellaMH,
KHUJIKOCTSIMM M ra3amM, arMocepHoe JaBlieHHe, IIJJaBaHWE TeJ, IpeBpalleHus
MEXaHUYECKOM SHEPTHH) MO OMHCAHUIO UX XapaKTEPHBIX CBOMCTB M Ha OCHOBE OIIBITOB,
JIEMOHCTPHPYIOIIUX JaHHOE (PU3NIECKOE SIBICHUE,

pacro3HaBaTh NPOSIBICHUE N3YUYEHHBIX (PM3NIECKUX SIBJICHUN B OKPYKAIOIIEM MUPE, B TOM
qrcie GU3NIECKre SBICHHS B TPUPO/IE: IPUMEPHI ABMKEHHSI C PA3IMIHBIMHA CKOPOCTSIMH B
KUBOM M HEXKUBOM MpuUpoJe, NEHCTBUE CWIIBI TPEHHUS B MPUPOAEC U TEXHUKE, BIHSHHE
aTMoc(epHOro JaBJIeHUs Ha >KUBOIM OpraHu3M, IJIaBaHUE PbIO, pbluard B TEJE YelOBEKa,
IpU 3TOM MEPEeBOJUTH NPAKTUYECKYIO 3a7ayy B Y4eOHYIO, BBIIEIATH CYIIECTBEHHBIE
CBO¥CTBa (IpU3HAKK) PUINIECKUX SBICHUM;

OIMCHIBATh M3yUYCHHbIE CBOMCTBA TeN U (U3WYECKHE SBICHUSA, UCIONb3Ys (PU3NYECKHE
BeIMYMHBI (Macca, 00BEM, IIOTHOCTH BENIECTBA, BpEMs, IyTh, CKOPOCTb, CPEIHSSA
CKOpPOCTb, CHJIa YIIPYTOCTH, CUJIa TSXKECTH, BEC Teja, CUjla TPEHus, AaBiieHue (TBEPAOTro
Tena, )KUJIKOCTH, Ta3a), BBITAJKUBAIOIIAs CUJIa, MEXaHHYecKas paboTa, MOUTHOCTb, MJIE40
CHJIbI, MOMEHT CHJIbI, KOO (UIIMEHT MOJIE3HOr0 JEHCTBUS MEXaHW3MOB, KMHETHYECKas U
MOTEHLIMAJIbHAsl SHEPTusi), MPU OMHCAHUM MPABHIBHO TPAKTOBATh (PU3MUECKHM CMBICIT
UCIONIb3YEMBIX BEITUYMH, UX O003HAYECHUS W €IUHUIBI (PU3NYECKUX BEIUYUH, HAXOJIUTH
(bopMyIIbl, CBA3BIBAIOIIME JAaHHYIO (M3WYECKYIO BEJIMYMHY C JPYTMMU BEJIWYMHAMH,
CTPOUTH TpapUKH N3YUYEHHBIX 3aBUCUMOCTEHN (PU3MUECKUX BEINYMH;

XapaKTepu30BaTh CBOMCTBA Tell, (U3NUYECKUE SBJICHUS W MPOIECCHI, UCTIONB3Ys MpaBHiIa
CJIOXKEeHUs CUJ (BIOJIb OJHOM mpsiMoit), 3akoH ['yka, 3akon [lackans, 3akoH Apxumena,
MIPaBWJIO paBHOBecHs phluara (010Ka), «30JI0TOE MPaBUIIOY» MEXAHUKH, 3aKOH COXPaHEHUs



MEXaHUYECKOM OSHEpruM, NpU HSTOM JaBaTh CIOBECHYIO (OPMYJIMPOBKY 3aKOHa H
3alMUCBIBATh €70 MATEMAaTUYECKOE BBIPAKECHHUE;

OOBSICHATH (PU3UYECKHE SIBICHUS, TIPOLIECCHl U CBOMCTBA TEJ, B TOM YHCIIE U B KOHTEKCTE
CUTyallull MPaKTUKOOPUEHTHPOBAHHOTO XapaKTepa: BBISABIATh MPUYMHHO-CIIEJICTBEHHBIE
CBSI3HM, CTPOUTH OOBSCHEHHE M3 |—2 JIOTMYECKUX IIAaroB ¢ OMOpoil Ha 1-2 M3y4YeHHBIX
CBOICTBa (pU3MUECKUX SBICHUM, (PU3MUECKUX 3aKOHA MU 3aKOHOMEPHOCTH;

peniath pacu€THbIe 3a7aud B 1—2 1eHCTBUSA, UCIIONIB3YS 3aKOHBI U (JOPMYJIBI, CBSI3bIBAIOIIHE
¢u3nyeckue BEIMYMHBI: HAa OCHOBE aHajdW3a YCJIOBHS 3a/aud 3alMChiBaTh KpPaTKOE
yCIIOBHE, TOJCTaBIATh (PU3MUECKUE BEIWYMHBI B (OPMYJIBI M MPOBOIUTH PAaCUETHI,
HaXOJUTh CIPAaBOYHBIC JaHHBIC, HEOOXOAWMBIC [JIsI pELICHHS 3a7ay, OLICHUBAThH
PEATUCTUIHOCTD MOTYYSHHOH (PU3HMUECKON BEINYHHBI,

pacrno3HaBaTh Mpo0IeMbl, KOTOPbIE MOKHO PEIIMTh P MOMOIIHU (PU3UYECKHUX METOOB, B
OIHMCAaHUU MCCIIEOBAHUS BBIACATH POBEPsieMOe MPEANONI0KEeHNE (THIIOTE3Y), pa3IuiaTh
Y UHTEPIPETUPOBATH MOJYYECHHBIN pe3ynbTar, HaXOAUTh OIIMUOKU B XOJ€ OMBITa, AeNaTh
BBIBOJIBI 110 €TI0 PE3YJIbTATAM;

IIPOBOJIUTH ONBITHI [0 HAOIIOJCHUIO (PU3MUECKUX SBICHUN WIN (PU3NYECKUX CBOUCTB TEN:
(bopMyIHpOBaTh MPOBEPsEMBbIE MPEANONOKEHHSI, COOMPATh YCTAHOBKY U3 NPEAIOKEHHOTO
000pyI0BaHUS, 3aMMCHIBATE XOJ1 OIBITA 1 (POPMYITMPOBATH BHIBOJIBL;

BBITIOJIHAT TPSIMbIE U3MEPEHUS] PACCTOSHUS, BPEMEHH, MAacChl Tena, 00bEMa, CHIIBI U
TEMIIEpPATypbl C HCIOIb30BAaHUEM AHAJOTOBBIX M LHU(POBBIX NPUOOPOB, 3aNMUCHIBATH
MOKa3aHus MPUOOPOB C YUETOM 3aJaHHON a0COFOTHOM MOTPEITHOCTH U3MEPCHHUI;
MIPOBOJIUTH MCCJICIOBAHUE 3aBUCUMOCTH OJHOW (DU3MYECKOW BEIUYHHBI OT JPYTOH C
UCIOJIb30BaHUEM TMPSMBIX H3MEPEHM (3aBUCUMOCTU MYTH PAaBHOMEPHO JBHXKYIIETOCsS
Tela OT BPEMEHU JABM)KECHHUS Teja, CWIbl TPEHHUS CKOJIBKEHHUS OT Beca Tella, KauyecTBa
00pabOTKM TOBEPXHOCTEH Tel M HE3aBUCHUMOCTH CHJIBI TPEHUS OT IUIOINAAH
COIIPUKOCHOBEHHS TEJI, CUJIbI YIPYTOCTH OT YUIMHEHUS IPY>KUHBI, BHITAJIKUBAIOILIEH CHIIBI
oT 00BbEMa MOTPYKEHHOM YaCTH TeNla U OT ITUIOTHOCTH KHUAKOCTH, €€ HE3aBUCUMOCTH OT
IUIOTHOCTH TeNa, OT IIyOMHBI, HA KOTOPYIO MOTPY>KEHO TEJO, YCJIOBUM IUIaBaHMsS Ted,
YCIIOBUH paBHOBECHSl phlyara M OJIOKOB), y4acTBOBaTh B IUIAHMPOBAHMM Y4eOHOIO
UCCIIeIOBaHMs, COOMPATh YCTAHOBKY U BBITIOJIHATH U3MEPEHHUS, CIEAys MPeaIoKEHHOMY
I1aHy, PUKCUPOBATH PE3yIbTAThI MOJIYYSHHOMN 3aBUCUMOCTH (PU3NYECKUX BEIHUMH B BHJIE
NPEUIOKEHHBIX TaOJIHI U TPa(UKOB, 1€1aTh BBIBOABI 110 pe3ybTaTaM HCCIeI0BaHNS;
MIPOBOJIUTH KOCBEHHbIE U3MEPEHUS (PU3NYECKUX BETUUMH (IUIOTHOCTD BEILECTBA KHUIKOCTH
U TBEPIOrO Tena, CUJIa TPEHUs CKOJIbKECHHUs, aBJICHUE BO3/yXa, BBHITAIKUBAOIIAS CUIIA,
JCWCTBYIONIAs Ha TOTPYKEHHOE B KHUIKOCTh Tello, K03(PUIIMEHT MOoJIe3HOro JeHCTBHS
MPOCTBIX MEXAaHU3MOB), CJIeAys NPEUIOKEHHON HMHCTPYKIUHU: TpPU  BBINOJIHEHUU
M3MEpEeHNl coOMpaTh HKCIEPUMEHTAIbHYIO YCTAHOBKY U BBIYHMCIATH 3HaYCHHE HMCKOMOM
BEJINYUHBI,

coOmofaTh TMpaBWiIa TEXHUKM Oe3omacHOCTH Tpu  pabore ¢ 1abOpaTOpHBIM
000pyI0BaHUEM;

yKa3bIBaTh MPUHIHUIIBI IEHCTBHS IPUOOPOB M TEXHUYECKUX YCTPOMCTB: BECHI, TEPMOMETD,
JMHAMOMETp, COOOIIAIOIIUECS COCYbI, 0apoOMeTp, pblyar, MOABMKHBIA M HETOIBUKHBIH
OJI0K, HAKJIOHHAS TUIOCKOCTH;

XapaKTepU30BaTh IPUHIIUIIBI IEHCTBUS U3yUEHHBIX MPUOOPOB U TEXHUUECKHUX YCTPOUCTB C
OMopol Ha MX omucaHus (B TOM 4HCIE: MOALIMIHUKU, YCTPOMCTBO BOJONPOBOJA,
TUJIpaBIMYECKU TPEcCc, MAaHOMETP, BBICOTOMED, MOPIIHEBOI HACOC, apEOMETp), UCTIOB3YS



3HAHUS O CBOWCTBaX (U3UYECKUX SBICHUH W HEOOXOoAMMble (U3NYECKHUE 3aKOHBI
3aKOHOMEPHOCTH;

NPUBOANUTE TPHUMEPHl  (HAaXOAWTh HMHPOPMALMIO O TpuUMepax) MPAKTHIECKOTO
UCIIOJIb30BaHUsl (U3NYECKUX 3HAHUW B TIOBCEJHEBHOM KHU3HU JJs OOecreyeHus
0e30MacHOCTH Mpu 00palleHnu ¢ MPUOOPaMU U TEXHUYECKUMH YCTPOHCTBAMU, COXPaHEHUS
3JI0POBbs U COOJIIOZIEHNS] HOPM 9KOJIOTUYECKOT0 MOBEICHUS B OKpYXKAOLIEH cpene;
OCYILECTBIIATH OTOOP HCTOYHUKOB MH(popMaiy B UHTepHETe B COOTBETCTBUU C 3a/laHHBIM
IIOMCKOBBIM 3allpOCOM, Ha OCHOBE MMEIOIIMXCS 3HAHUM M IIyTEM CpPaBHEHMS PA3JINYHBIX
MCTOYHUKOB BBIIENATH WH(POPMAINIO, KOTOpas SIBJISETCS MPOTUBOPEUMBON WIIM MOXKET
OBITh HEJIOCTOBEPHOM;

HCIOJIb30BaTh IPU BBINOJIHEHWH Y4YEOHBIX 3aJaHUM HAy4YHO-HOMYJSIPHYIO JMTEpaTypy
(bu3NYECKOro Co/IepKaHus, CIIpaBOYHbIE MaTepualbl, pecypchl cetu VHTepHeT, BIaJeTh
npuéMaMy KOHCIIEKTUPOBAHUS TEKCTa, MpeoOpa3oBaHus HHOOPMALIUY U3 OJTHOM 3HAKOBOM
CHCTEMBI B IpYT'YIO;

co3/laBaTb COOCTBEHHBIE KPaTKHWE NHUCbMEHHbIE M YCTHbIE COOOIIEHUS Ha OCHOBE 2—3
MCTOYHUKOB HMH(pOpMalMU (PU3MUECKOTO COAEp)KaHUs, B TOM YHUCIe MyOIMYHO JesaTh
KpaTKhe COOOLIeHHs O pe3yibTaTaxX MPOEKTOB WM Y4eOHBIX HCCIIEAOBAHHM, MPU 3TOM
IpaMOTHO HCIIOJIb30BaTh U3YUYEHHBIN MOHATUHHBIN anmapar Kypca (GU3UKH, COMPOBOKAATH
BBICTYIUICHHE IIPE3ECHTALNEM;

IIpY BBINIOJHEHUHM Y4YEOHBIX MPOEKTOB U MCCJIENIOBAHUM pachpeneniaTh OO0s3aHHOCTH B
rpynre B COOTBETCTBUU C MOCTaBIECHHBIMU 33/1a4aMU, CJIEIUTh 3a BBINOJIHEHHEM IJIaHA
JEeUCTBUI, a/JeKBATHO OLEHMBATh COOCTBEHHBIH BKJIAJ, B JI€ATEIBHOCTh TPYMIIHI,
BBICTPaUBaTh KOMMYHHMKATHBHOE B3aUMOJICHCTBHE, YUUTHIBAsi MHEHHE OKPY>KAIOLIHX.

K xoHmy oOydenuss B 8 kiacce NpeIMETHbIE pe3yibTaThl Ha 0a30BOM YpOBHE OJKHBI
oTpakaTbh C(HOPMUPOBAHHOCTH y 0OYUYAIOLINXCS YMEHUH:

WCIIOJIb30BaTh MOHSTHS: Macca M pa3Mepbl MOJIEKYJ, TEIUIOBOE IBUXKEHHE aTOMOB M
MOJICKYJI, arperaTHbIE COCTOSHHS BEIIECTBA, KPUCTAIIMYECKHE W aMop(dHBIE Tena,
HACBIIICHHBIA M HEHACHIIICHHBIM Tap, BIAXHOCTh BO3/yXa, TEMIIepaTypa, BHYTPEHHSS
SHEprus, TEIUIOBOW JBUraTellb, 3JIEMEHTAPHBIN AJICKTPUUYECKUM 3apsill, SJICKTPUUYECKOE
T0JI€, MPOBOJIHUKY U TUDJIEKTPUKH, IOCTOSTHHBIN 3JIEKTPUYECKUNA TOK, MArHUTHOE TOJIE;
pasnuuath SBJIEHUS (TEIUIOBOE pAcIIMpPeHHe M C)KaThe, TeIulonepenaya, TEemIoBoe
paBHOBECHE, CMauMBaHUE, KalWUIIPHBIE SIBJICHUSA, HCIIAPEHHUE, KOHACHCAIlUs, IIJIaBJICHUE,
KpucTaM3anusi  (OTBEpJEBaHUE), KUIIEHUE, Teruionepenadya (TerIoNpPOBOIHOCTS,
KOHBEKIHUS, U3JIy4YCHHE), OJIIEKTPHU3alMs TN, B3aUMOJACHCTBUE 3apsijoB, JEUCTBUS
AIEKTPUUYECKOTO TOKAa, KOPOTKOE 3aMbIKaHWE, B3aUMOJICHCTBUE MAarHUTOB, JEHCTBHE
MarHUTHOTO TOJIS1 Ha TIPOBOJIHUK C TOKOM, SJIEKTPOMArHUTHASI MHYKIIMSA) TIO OTMTMCAHUIO UX
XapaKTEPHBIX CBOWCTB W HAa OCHOBE OIBITOB, JEMOHCTPHPYIOIIUX JaHHOE (HU3UIECKOE
SIBJICHUE;

pacrno3HaBaTh MPOSBIECHUE U3YUYCHHBIX (DU3MUECKUX SIBICHUN B OKPY’KaIOIEM MHUPE, B TOM
grcne (u3NYecKue SBJICHHS B MPUPOJE: MOBEPXHOCTHOE HATSKEHHWE U KaNWLISPHBIE
SIBJICHUS] B TIPUPOJIE, KPUCTAIUIBI B MIpUpoJe, u3inyuenue CoiHIa, 3aMep3aHie BOJOEMOB,
Mopckue Opu3bl, 00pa3oBaHWE POCHI, TyMaHa, MHEs, CHEra, dJIEKTPUYECKHUE SIBICHUS B
atMocdepe, DJICKTPUUYECTBO >KHUBBIX OPraHU3MOB, MAarHUTHOE o€ 3eMiu, Japend
MIOJIFOCOB, POJIb MAarHUTHOTO TOJIS JJIS JKU3HU Ha 3emiie, TOJIAPHOE CHUSHUE, TIPH 3TOM
MEePEBOANTHh TPAKTUYCCKYIO 3a/Jady B Yy4e€OHYIO, BBIJCISTH CYIIECTBEHHBIC CBOWCTBA
(mpu3HaKkK) GU3NIECKUX SBICHUH;



OIUCHIBATh M3yUYCHHbIE CBOMCTBA Tel U (PU3WYECKHE SIBICHUSA, UCIONb3Ys (PU3NUYECKHE
BEJIMYMHBI (TeMIEpaTypa, BHYTPEHHSSI DJHEPIHs, KOJIMYECTBO TEIUIOTHI, yJAEIbHas
TEIUNIOEMKOCTh ~ BEIIECTBA, yJEJbHAs TEIUIOTa IUIABJICHUS, YJEJIbHAas  TEIuIoTa
napooOpa3zoBaHMs, yAEIbHAs TEIJIOTAa CrOPaHUS TOIUIMBA, KOI(P(UIMUEHT IOJIE3HOTO
NeMCTBUS TEIUIOBOM MallIMHBI, OTHOCUTEIbHAS BIAXKHOCTh BO3/1yXa, JJIEKTPUUECKHM 3apsi,
CWJIa TOKA, DJJIEKTPUYECKOE HANpsHKEHUE, CONPOTHUBICHUE IPOBOJHHUKA, YICIBHOE
COIIPOTHBIICHHE BEIIECTBA, pad0oTa M MOIIHOCTh 3JEKTPUYECKOro TOKa), MPH OMHCAHUU
NPaBUJIBHO TPAKTOBAaTh (PU3MUECKUH CMBICT MCIOJIB3yeMbIX BEIWYHH, O0O3HAYEHUS U
eIMHUIBI  (U3MYECKUX BEIMYUH, HAXOAUTh (OPMYJIbI, CBS3BIBAIOIIME JIAHHYIO
¢u3nUecKkyl0 BETHMYMHY C JPYTUMH BEIMYMHAMH, CTPOUTH TpapuKH H3yYEeHHBIX
3aBUCUMOCTEH (PU3NYECKHUX BETUYNH;

XapaKTepu30BaTh CBOMCTBA Tell, (PM3NYECKUE SBJICHUS U MPOLIECCHI, UCII0JIb3Ys OCHOBHbBIE
MOJIOKEHUSI  MOJIEKYJIIPHO-KMHETUYECKOM TEOpHUH CTPOEHHUS BEILECTBA, IPHUHIIUII
CYNEepIIO3UIMHU ToJIeH (Ha KaueCTBEHHOM YPOBHE), 3aKOH COXpaHEeHMs 3apsaaa, 3akoH OmMa
IUIA y4yacTKa 1enu, 3akoH /[xoyis—JIeHna, 3aKk0H COXpaHEHUs SHEPTUH, IIPU 3TOM JaBaTh
CIIOBECHYIO (JOPMYJIMPOBKY 3aKOHA U 3alMChIBATh €r0 MaTEMAaTUYECKOE BBIPAKEHHE;
OOBSICHATH (PU3NYECKHE MPOIIECChl U CBOMCTBA TEJ, B TOM YHUCIIC U B KOHTEKCTE CUTYyaIui
IIPAKTUKOOPUEHTUPOBAHHOIO XapaKTepa: BBIABIATh INPUYUHHOCIEICTBEHHBIE CBS3H,
CTPOUTHh O00BSCHEHNE U3 1—2 JIOrMYecKUX LIaroB ¢ ONOpoil Ha 1-2 M3y4eHHBIX CBOMCTBa
(bu3nyecKuX sIBICHUHN, PU3NYECKUX 3aKOHOB WJIM 3aKOHOMEPHOCTEH;

peliath pacu€THbIe 3a7auu B 2—3 1eUCTBHUS, UCIIOJIb3YS 3aKOHBI U (JOPMYJIBI, CBSI3bIBAIOIINE
¢u3nyeckue BEIMUYUHBI: HAa OCHOBE aHalIM3a YCJIOBHS 3a/aud 3alMChIBaTh KpPaTKOE
YCIIOBHE, BBISBIIATh HEIOCTATOK JAHHBIX JUI pELICHHs 3a/lauyd, BbIOMpPATh 3aKOHBI U
(bopMyIIbl, HEOOXOIUMBIE [UIs €€ pellIeH!s], TPOBOAUTH pacuéThl U CPABHUBATH MTOJTyUYEHHOE
3Ha4YeHUE (PU3NUECKOM BETMYMHBI C U3BECTHBIMU JIAHHBIMH;

pacro3HaBaTh MpoOJIEMBbI, KOTOPhIE MOXHO PELIMTh IPU MOMOIIN (PU3HUECKUX METOOB,
HCIIOJIb3YS ONIMCAaHUE UCCIIEJOBAHMSI, BBIJIEISTH IPOBEPSEMOE MPEAIOI0KEHUE, OLIEHUBATh
MIPaBWJIBHOCTb MOPSsIIKa MPOBEICHUS UCCIIEJOBAHMSL, JIEJIaTh BBIBOIBI;

IIPOBOAMTD OMBITHI 110 HAOIOIEHUIO (PU3NYECKUX SIBJICHUN WIN (PU3UUYECKUX CBOMCTB TEJ
(KanuJUIApHbIE SIBJICHUSI, 3aBUCUMOCTh JIaBJICHUS BO3/yXa OT ero o0béma, TeMreparypsl,
CKOPOCTH TIpOIlecca OCTBIBAHUS W HArpeBaHUs INPH M3IYYEHHM OT I[BETa H3JIydarouleu
(mormomiaroneil) MOBepXHOCTH, CKOPOCTh UCHAPEHHsI BOJbI OT TEMIEPATYPhl KHUJIKOCTH U
IIoUIaiM €€ MOBEPXHOCTH, dJIEKTPU3ALIMS TEN U B3aUMOIEHCTBUE DIIEKTPUUECKUX 3aps/I0B,
B3alMO/ICICTBUE MTOCTOSHHBIX MAarHUTOB, BU3YyaJIU3allksl MATHUTHBIX TOJIEW MOCTOSHHBIX
MarHMToB, IEHCTBUSI MArHUTHOTO 110JIs1 Ha IPOBOJIHUK C TOKOM, CBOICTBA AJIEKTPOMArHuTa,
CBOMCTBA 3JEKTPOABUIATENSl IOCTOSHHOIO TOKa): (OpMYyJIHpOBaTh MPOBEPSIEMbIE
MPEIOJIOKEHUS, COOMPATh YCTAHOBKY M3 MPEAJI0KEHHOT0 000pyA0BaHuUs, ONUCHIBATH XO/1
OIbITa U (POPMYJIMPOBATH BHIBOJIBI;

BBITIOJIHATH MIPSIMBIE U3MEPEHUSI TEMIIEPATYPbl, OTHOCUTEIBHON BIa)KHOCTH BO3/yXa, CUJIbI
TOKa, HANPSDKEHUS! C UCIOJIb30BAHUEM AHAJIOTOBBIX NMPUOOPOB U JATUYUKOB (PU3NYECKUX
BEJIMYMH, CPaBHMBATh pPE3YyJbTaThl HM3MEpPEHHH C Y4YETOM 3aJaHHOW aOCOIIOTHOM
MIOTPEIIHOCTH;

MIPOBOJUTH HCCJIEIOBAHWE 3aBUCUMOCTH OJHOW (DM3MYECKON BEIMYMHBI OT JPYToil C
MCIOJIb30BaHUEM TMPSMBIX U3MEPEHUH (3aBUCUMOCTh COMPOTHUBIICHUS MPOBOJIHUKA OT €T0
JUIMHBI, TUIOUIAJM TIOTIEPEYHOTO CEUEHUs M YAENbHOTO CONPOTUBJICHMS BEIIECTBA
IIPOBOJHMKA, CHJIBI TOKA, MIYIIEro 4epe3 NMPOBOJHUK, OT HANPSDKEHHsS Ha MPOBOIHHKE,



UCCIIEIOBAaHUE TIOCJIEIOBATEIBHOTO U MMapajUIeIbHOIO COEIMHEHUH MPOBOIHHUKOB):
IUTAHUPOBATh HCCIEOBaHWE, COOMpPATh YCTAHOBKY M BBINOJNHATH H3MEpPEHHs, CIEays
NPEUIOKEHHOMY TUIaHy, (PMKCHPOBATH PE3yJIbTaThl MOJyYECHHON 3aBHCHMOCTH B BHUJIC
TabyuL ¥ TpauKoB, JIeJaTh BHIBOABI IO PE3yJbTaTaM UCCIIEI0BaHUS;

®* TPOBOAWTH KOCBCHHBIC W3MEPEHUS (PU3UUECKUX BEIMUYUH (yIeNbHAas TEII0EMKOCTh
BEIIIECTBA, COMPOTUBJIEHHWE MPOBOJHMKA, PabOTa M MOIIHOCTh 3JIEKTPUYECKOTO TOKA):
IUIAHUPOBaTh ~ U3MEPEHHs, COoOMpaTh OSKCIEPUMEHTAJIbHYIO  YCTAHOBKY, CIEeays
NPEUI0KEHHON MHCTPYKIUH, U BBIYUCIIATh 3HAUCHUE BEJTMUNHBL;

® cobOmofaTh TpaBWia TEXHUKM Oe30MacHOCTH Mpu  pabore ¢  J1abopaTOpHBIM
000py/I0BaHUEM;

®  XapaKTepH30BaTh MPHHIIMUIIBI ICHCTBHS N3yUYEHHBIX TPUOOPOB M TEXHUYECKUX YCTPOHCTB C
OTOpOM Ha MX ONHUCaHUsA (B TOM YMCIIE: CUCTEMa OTOIIEHUS! IOMOB, TUTPOMETp, MapoBast
TypOWuHa, amrepmerp, BOJITMETD, CUETINK ANEKTPHUYECKON SHEPIHH,
AJIEKTPOOCBETUTENIbHBIE TPHUOOPHI, HArpeBaTeNbHBIE DIICKTPONPHOOPHI  (TIPUMEPHI),
3JIEKTPUUYECKHUE PEAOXPAHUTENHN, JIEKTPOMArHUT, AIEKTPOABUraTeNb MOCTOSIHHOTO TOKA),
UCMONb3Yys 3HAHUSA O CBOWCTBaX (hU3MUYECKMX SIBICHMH M HE0oOXOAMMBIE (pHU3HUECKHUE
3aKOHOMEPHOCTH;

®  pacro3HaBaTh MPOCThIE TEXHUYECKUE YCTPOHCTBA U N3MEPUTENIbHBIE TPUOOPHI IO CXeMaM
M CXEeMAaTUYHBIM PUCYHKaM (KUIKOCTHBIA TEPMOMETP, TEPMOC, TICHXPOMETP, THTPOMETD,
JBUTATEIb BHYTPEHHErO CropaHMs, OJJIEKTPOCKOI, pEOCTaT), COCTaBIATb CXEMbI
ANEKTPUYECKHUX IIeTeH C MociieJOBaTeIbHBIM U MapajlIeIbHbIM COETMHEHNEM AJIEMEHTOB,
pasnnyast ycJIoBHbIE 0003HaUEHHsI 3JIEMEHTOB AJIEKTPUUYECKHX LIeTIeH;

®* [pPUBOIUTH MpUMEpbl (HAXOAWTh MHGOPMAIMIO O MpHUMepax) MPaKTHYECKOro
UCMOJIb30BaHUS (PU3MYECKMX 3HAHMH B TOBCEIHEBHOM KM3HM [l oOecreueHHs
0e30macHOCTH MpH 0OpaIleHNH ¢ MPUOOPaMH U TEXHUYECKUMH YCTPOMCTBAMH, COXPAHEHUS
3JI0POBbS U COOJIOZICHUSI HOPM KOJIOTHYECKOTO MOBEICHUS B OKPYKAIOLICH cpeie;

®  OCYIIECTBIATH MOUCK MHPOpPMALUU (HU3NIECKOTO coaepkaHusi B MHTepHeTe, HA OCHOBE
UMEIOIINXCA 3HAHUA W TYTEM CpPaBHEHHS JOTIOJTHHUTENBHBIX HCTOYHHKOB BBIACTIATH
MHPOPMAIINIO, KOTOPAst SBJISIETCS MPOTUBOPEUNBON MITH MOXKET OBITH HEJIOCTOBEPHOM;

®  JCIOJIb30BaTh NPH BBINOJHEHUH YYEOHBIX 33JaHUN HAyYHO-TIOMYJISIPHYIO JIUTEpaTypy
(bu3nUecKoro cojepKaHus, CIpaBOUYHbIE MaTepUallbl, pecypchl ceTu MHTepHeT, BlaaeTh
npuéMamMH KOHCIIEKTHPOBAHUs TEKCTa, peoOpa3oBaHus MH(GOpMAIMK U3 OJTHON 3HAKOBOM
CHCTEMBI B JIPYTYIO;

® co3gaBaTh COOCTBEHHBIC ITMCHBMEHHBIE M KpaTKUE YCTHBIE COOOIIeHus, 00o00Imas
MHPOPMALIMIO M3 HECKOJIBKUX HCTOYHUKOB (DU3MUYECKOTO COAEp)KaHUs, B TOM YHCIE
MyOJIMYHO NPEACTABISITh PE3yIbTaThl IPOSKTHOW MM UCCIIE0BATENbCKOM AESITEIbHOCTH,
IPHU 3TOM TPAMOTHO WCIIOJIb30BaTh M3YyYEHHBIH MOHSITUHHBIA ammapaT Kypca (HU3UKH,
COIIPOBO’KAATh BBICTYIIJICHUE MPE3eHTaLunell;

® [pU BHINOJIHEHUH YUYEOHBIX MPOEKTOB U HMCCIEIOBAHUN (PU3MUECKUX TPOLIECCOB
pacripesienaTh 00sS3aHHOCTH B IpyININE B COOTBETCTBMM C IOCTABJICHHBIMU 3aJadyami,
CIICZINTH 32 BBHIMOJIHEHUEM IIJIaHa JeHCTBUI U KOPPEKTUPOBATh €ro, aJleKBaTHO OLIEHUBATD
COOCTBEHHBIH BKJaJ B JIEATENBHOCTh TPYMIbI, BBICTPaHBaTh KOMMYHHKATHBHOE
B3aMMO/ICHCTBHE, POSIBIISS TOTOBHOCTH pa3pemaTh KOH(QIUKTHI.

K koHiy oOydenuss B 9 Kjacce IpeIMETHbIE pe3yJbTaThl Ha 0a30BOM YPOBHE JOJKHBI

oTpaxarb cHOPMHUPOBAHHOCTH Y 00YHAIOIIUXCSI YMEHUI:



UCIIOJIb30BaTh IOHATHS: CUCTEMAa OTCY€Ta, MaTepualbHas TOYKa, TPAEKTOpuS,
OTHOCUTEIIFHOCTh MEXaHWYECKOTO IBIKEHUs, aedopmanus (ympyras, IUIacTHUecKas),
TpPEHHE, LICHTPOCTPEMUTEIBHOE YCKOPEHUE, HEBECOMOCTh U MEPETPY3KH, LEHTP TSKECTH,
abCOIOTHO TBEPJIOE TEJO, LUEHTP TSKECTU TBEPAOIO Tella, paBHOBECUE, MEXaHUYECKHE
Kosie0aHusl U BOJIHBI, 3BYK, HHPPA3BYK U YIbTPa3BYK, AJIEKTPOMArHUTHbIE BOJIHBI, IIKaJa
AIIEKTPOMArHUTHBIX BOJIH, CBET, OJIM30PYKOCTh U JATbHO30PKOCTh, CIIEKTPhI UCITyCKaHUS U
norJouieHus, aiabda, 6eTa- U raMMa-u3IydeHus, U30TOIb, SiJIepHAst YHEPTeTHKA;
pa3nuyath SBJICHUS (PaBHOMEPHOE U HEPABHOMEPHOE MNPSAMOJIMHEHHOE JABHM)KEHHE,
PaBHOYCKOPEHHOE MPSIMOJIMHENHHOE IBM)KEHUE, CBOOOJHOE MaJieHUE TeJl, paBHOMEPHOE
JBUKEHHE 110 OKPY>KHOCTH, B3aUMOJICHCTBUE TeJl, PEaKTUBHOE ABM)KEHUE, KOJIEOaTEIbHOE
JBIDKEHHE (3aTyXaloie W BBIHY)KJCHHbIE KOJeOaHUs), pe30HAHC, BOJIHOBOE BM)KCHUE,
OTpa)kKeHHE 3BYyKa, MPSIMOJIMHEHHOE pacpOCTPaHEHUE, OTPAKEHUE U MTPEIOMIIEHUE CBETA,
MI0JIHOE BHYTPEHHEE OTpPaKeHHE CBETa, pa3joKeHHe OeNoro cBeTa B CIEKTP M CIOKEHUE
CHEKTpaJIbHBIX  I[BETOB, JIUCIIEPCUs  CBETA, €CTECTBEHHAs  PAJUOAKTHUBHOCTb,
BO3HUKHOBEHHE JIMHEHYATOTO CIEKTpa M3JIyYEeHHs) IO OMUCAHUI0 MX XapaKTepHBIX
CBOWCTB M Ha OCHOBE OIBITOB, JIEMOHCTPUPYIOIIUX JaHHOE (PU3UUYECKOe SIBICHUE;
pacro3HaBaTh NPOsIBIICHUE U3yUEHHBIX (PU3UUECKUX SBICHUHN B OKpY’KaloIieM MUpe (B TOM
yucae (usnyeckue SBICHHUS B MPHUPOJE: NPWIMBBI U OTJIHBBI, JIBUKECHHE IUIAHET
ConHeUHOW CUCTEMBI, PEaKTHBHOE JIBUJKEHUE JKHUBBIX OPraHU3MOB, BOCIIPHUSTHE 3BYKOB
KUBOTHBIMH, 3eMJIETPACEHUE, CEHCMUYECKUE BOJIHBI, IIyHAMH, 7X0, LIBETA TEJI, ONTHYECKHE
SBJIGHUS B TMpHUpoje, Ouoornyeckoe JeiicTBHE BUIUMOTO, YJIbTPadUOIETOBOrO U
PEHTTEHOBCKOTO W3Jy4Y€HUI, €CTECTBEHHBINM PaguOaKTHUBHBIA (POH, KOCMUYECKHE JIyUH,
PAaIMOAKTUBHOE M3JIYyYEHHE MPUPOAHBIX MHUHEPAIOB, JACHCTBUE PaJUOAKTUBHBIX
M3Iy4YeHUH Ha OpPraHu3M 4eJOBeKa), NMPH 3TOM MEepPEeBOJUTH IMPAKTUYECKYIO 3ajady B
yueOHYI0, BBIIEISATh CYLIECTBEHHbIEC CBOMCTBA (IPU3HAKN) (PU3MUECKUX SBICHUM;
OIMCHIBATh M3yUYCHHbIE CBOMCTBA TeN U (PU3WYECKHE SBICHUSA, UCIONb3Ys (PU3NYECKHE
BEJIMYMHBI (Cpe[Hssl U MTHOBEHHAs CKOPOCTb Tejla NpU HEPaAaBHOMEPHOM JBH)KEHUH,
YCKOpEHUe, NepeMelleHe, MyTh, YTI0Bas CKOPOCTh, CHJIa TPEHHUSI, CHJIa YIPYTOCTH, CHIIa
TSKECTH, YCKOpPEHHE CBOOOJHOrO MaJeHHs, BEC Tela, UMIIYJbC Teia, UMIYJbC CHJIBL,
MexaHuyeckas padoTa W MOIIHOCTb, MOTEHLHUAJbHAs SHEPrus Teja, MOJHSATOTO HaJ
MMOBEPXHOCTBIO 3€MJIM, MOTEHIMAIbHAsl HHEPrus CKATOM MPYKUHBI, KUHETUYECKAast
SHEprus, NOJHAs MEeXaHW4YecKasl SHEprus, Mepuoa M 4acToTa KojeOaHHi, UIMHA BOJIHBI,
I'POMKOCTbH 3ByKa M BBICOTA TOHA, CKOPOCTb CBETA, MIOKA3aTEJb MIPEIOMIICHHUS CPEbl), IPH
ONMCAaHUM TPABUJIBHO TPAKTOBATh (DU3MYECKHI CMBICT HCIIOJIB3YEMbIX BEJIHYHUH,
0003HAaYeHHUs W EAMHUIBI (PU3NYECKUX BEIWYHMH, HAXOIUTHh (POPMYIIBI, CBSA3BIBAIOIINE
TaHHYIO0 (PU3MYECKYIO0 BEJIMYHMHY C JAPYTMMHU BEIMYMHAMHU, CTPOUTH IPaUKU U3yUYEHHBIX
3aBHUCUMOCTEHN PU3NUYECKUX BETUUNH;

XapaKkTepu30BaTh CBOMCTBA Tej, (PU3MUECKHUE SBJICHHS W TMPOIECCHI, MCIONB3Ys 3aKOH
COXpPAHEHUs SHEPruH, 3aKOH BCEMHUPHOIO TITOTEHHUS, MPUHLMI CYNEPIO3HUINHN CHUII,
IIPUHLIAII OTHOCUTENBHOCTH ['ammies, 3akoHbl HpIOTOHA, 3aKOH COXpaHEHMs HMITYJIbCA,
3aKOHBI OTPAKEHUS U MPEJIOMIIEHHSI CBETA, 3aKOHBI COXPAHEHUS 3aps0BOI0 U MacCOBOTO
YHCceNl TPU AICPHBIX PEAKIUAX, TPU STOM JaBaTh CIOBECHYIO (DOPMYITUPOBKY 3aKOHA U
3aMHChIBaTh €70 MAaTEMaTUUYECKOE BbIPAKEHHUE;

OO0BSACHATH (PU3NYECKUE MTPOLIECCHl U CBOWCTBA TEN, B TOM YHUCIIE U B KOHTEKCTE CUTYyaIHi
MIPAKTUKOOPHUEHTUPOBAHHOTO XapaKTepa: BbBISABIATh NPUUMHHO-CIIEICTBEHHBIE CBS3H,



CTPOUTH O00BACHEHHE U3 2—3 JOrMYEeCKHX IaroB ¢ ONOpOoi Ha 2—3 M3y4eHHBIX CBOICTBa
¢bu3nUecKux ABICHUM, GPU3NIECKUX 3aKOHOB MJIH 3aKOHOMEPHOCTEH;

pemars pacu€THble 3a7aul (OIMMPAIOLIMECs HAa CUCTEMY U3 2—3 ypaBHEHMI), UCIOJIb3Ys
3aKOHBI U (POPMYIIBI, CBS3BIBAIOIINE (DU3NYECKIE BETMUYMHBI: HA OCHOBE aHAJIN3a yCIIOBHS
3aJ1auM 3aMMChIBATh KPATKOE YCIOBUE, BBISIBIISATH HEAOCTAOIINE WITH N30BITOYHBIC JaHHBIC,
BbIOMpaTh 3aKOHBI U (POPMYJIbI, HEOOXOTUMBIEC JUISl PEHICHMS, MPOBOIUTH PACUETHI U
OLICHHBATh PEATTMCTUYHOCTD IMOJTYYSHHOTO 3HaYeHHs (PU3NUECKON BEIHUNHBI,
pacro3HaBaTh MpOoOJIEMBbI, KOTOPbIE MOXHO PELIMTh IMPU MOMOLIM (PU3MUECKUX METOOB,
UCTIOJIb3YS ONMCAHUE UCCIICAOBAHUS, BBIJICISATH IPOBEPIEMOE MPEAIONI0KEHHE, OLICHUBATh
NPaBUIBHOCTH MOPS/KA MPOBEACHUS MCCIEIOBAHNUS, JIENIaTh BBHIBOJIBI, HHTEPIIPETUPOBAThH
pe3yabTaThl HAOMIOACHUI U OTIBITOB;

MIPOBOJIUTH OIIBITHI TI0 HAOIOJACHUIO (PU3MUECKUX SIBICHUH WIN (PU3NIECKUX CBOWMCTB TEI
(m3y4eHue BToporo 3akoHa HproTOHa, 3aKOHA COXpaHEHUSI SHEPTUH, 3aBUCHMOCTb TIEpHOIa
KojeOaHul NpPYKMHHOTO MasTHUKAa OT Macchl TIpy3a U KECTKOCTH NPYXKHUHBI U
HE3aBHCUMOCTh OT aMIUIUTYAbl MajblX KojeOaHUM, MPsIMOJIHMHEHHOE pachpoCTpaHEHUE
CBeTa, pa3joXkeHue OeNoro cBera B CHEKTP, U3YyUEHHE CBOMCTB M300pakeHUs B IJIOCKOM
3epKajie W CBOMCTB H300pakeHUs TNpeaAMeTra B coOuparomieil JuH3e, HaOJIoJeHHe
CIUTOLITHBIX M IMHEHYATHIX CIIEKTPOB U3IYUYCHHUS): CAMOCTOSATEILHO COOMPATh YCTAHOBKY M3
M30BITOYHOTO Habopa O00OpYAOBaHHS, OMUCHIBATH XOJA OIBITA W €ro pe3yJbTaThl,
(bopMyIUpOBaTh BHIBOJIBI;

MPOBOJUTHh TIPH HEOOXOIUMOCTH CEpUI0 MPSIMBIX W3MEPEHUH, OIpENeNss CpenHee
3HAUYCHHE W3MEpsSEeMON BelWYUHBI ((POKYCHOE pAacCTOSHHUE COOMpAroIe JMH3bI),
000CHOBBIBAThH BBEIOOP Crioco0a n3MepeHus (M3MEPHUTEILHOTO MPUOopa);

IPOBOJUTh HCCIIEJIOBAHUE 3aBHCUMOCTEH (U3MUECKUX BEIMYUH C HCIOJIb30BaHUEM
OPSAMBIX U3MEPEHUIl (3aBUCUMOCTh MYTH OT BPEMEHHU IPU PABHOYCKOPEHHOM JBIMKEHUH
0e3 HavyaJbHON CKOPOCTH, Nepuoja KojeOaHH MaTeMaTH4YeCKOTO MasTHHKA OT JUIMHBI
HUTH, 3aBUCIMOCTH yTJIa OTPaKEHUsI CBETA OT yIJia MajJeHUs U yIiia MPeIOMICHHS OT yTiia
MajieHus): TUTAHUPOBATh  WCCJIEOBAHME, CAMOCTOSTENIFHO COOHMpaTh yCTaHOBKY,
(UKCUPOBATH Pe3yNIbTATHI MOTYYCHHON 3aBUCUIMOCTH (PM3UYECKUX BEIIMIHMH B BUJIC TaOIIUI]
1 TpaduKOB, JeTaTh BHIBOBI IO Pe3yJIbTaTaM HCCIEA0BaHNUS;

MIPOBOAUTH KOCBEHHBIE U3MEPEHUS PU3NUECKUX BEIHUUH (CPEAHSISI CKOPOCTh U YCKOPEHHE
TeJla MpU PaBHOYCKOPEHHOM JBMXKCHHMH, YCKOPEHHME CBOOOJHOIO MajeHHUs, KECTKOCTh
NpPY>XUHBI, KO3()(PUIMEHT TPEeHUs CKOJBKEHUs, MEeXaHudeckas padoTa M MOILHOCTS,
4acToTa U MepHoj KojleOaHUuil MaTeMaTHUECKOTo M MPYKUHHOTO MasTHUKOB, ONTHYECKas
cujia coOMparomel JIMH3bI, paJlOaKTUBHBIN (POH): IJIAHUPOBATH MU3MEPEHUs, cOOUpaTh
OKCIIEPUMEHTAIIBHYIO YCTAaHOBKY U BBINOJHATH HW3MEPEHUs, CIexysl TpeIoKEeHHOM
WHCTPYKIINH, BBIYHCIISITh 3HAYCHNE BEIMYMHBI U aHATU3UPOBATH ITOJTyUYECHHBIE PE3yTbTaThl
C Y4E€TOM 3aJJaHHOU MOTPENTHOCTH U3MEPEHUN;

coOmofaTh TMpaBWiIa TEXHUKM Oe3omacHOCTH Tpu  pabore ¢ 1abOpaTOpHBIM
000pyI0BaHUEM;

pa3nuyaTh OCHOBHBIE NMPU3HAKH U3YyUCHHBIX (PU3MUECKUX MOJIENeN: MaTepruaibHas TOUKa,
abCoOOTHO TBEPOE TEJO0, TOUCYHBIN HCTOYHHMK CBETA, JyY, TOHKAs JIMH3A, TUIAaHETapHas
MOJIENIb aTOMa, HyKJIOHHAsI MOJIENIb aTOMHOTO $1/1pa;

XapaKTepU30BaTh MPUHIIHITEI JCHCTBUS H3YYSHHBIX TPHOOPOB U TEXHUYECKUX YCTPOUCTB C
OTIOpPO Ha WX OMHCAHUS (B TOM YHCIE: CIUAOMETP, TATYUKHU TTOJIOKEHUS, PACCTOSHUS H
YCKOpPEHUs, paKeTa, 3XOJO0T, OYKH, MEpUCKOI, ¢GoToanmmapar, ONTUYECKHUE CBETOBOJDI,



CIEKTPOCKOI, TO3UMETP, Kamepa BuibcoHa), HCTIONb3yst 3HAHUS O CBOMCTBAX (PU3MUECKHUX
SABIICHUN U HEOOXOMMBbIe (prU3NUeCcKre 3aKOHOMEPHOCTH;

HCIIOJIH30BAaTh CXEMbl U CXEMAaTHYHBIC PUCYHKHM M3YUYEHHBIX TEXHUYECKHX YCTPOWCTB,
W3MEPUTEIIBHBIX TMPUOOPOB W TEXHOJOTUYECKUX TIPOIIECCOB TPH PEUICHUU YyueOHO-
MPaKTUYECKUX 3aJad, ONTHYECKHE CXEMBI I MOCTPOCHHS H300PAKEHHA B TIJIOCKOM
3epKajie U coduparouieit TuH3e;

OPUBOIUTH MpUMEphl  (HaXxoAuTh UWHGOPMALMI0O O TpUMepax) MPaKTHYECKOTO
UCIIONBb30BaHUsl (U3NYECKUX 3HAHUW B TIOBCETHEBHOM KHU3HU JJs OOecTeueHUs
0e30MmacHOCTH MpHU 0OpaIleHnH ¢ MPUOOPAMU U TEXHUYECKHUMH YCTPOHCTBAMU, COXPaHEHUS
3II0POBBS U COOJTFOICHUSI HOPM IKOJIOTUIECKOTO MOBEACHHS B OKPYIKaIOIIEH cpejie;
OCYIIECTBIISATh TOWUCK WHGpOpManuu (GU3NYECKOro cojaepkanuss B MHTepHere,
CaMOCTOSTENIbHO (OPMYTUPYS TOUCKOBBIA 3aMpoC, HAXOAWTh IYTH OMpPEICTICHUs
JIOCTOBEPHOCTH TOJYyYCHHOW WH(POPMAIMK HAa OCHOBE WMEIONMINXCS 3HAaHUA |
JIOTIOJTHUTEIBbHBIX NCTOYHHUKOB;

UCIIONIb30BaTh MPH BBINOJHEHUH YYEOHBIX 3aJaHUi HAyYHO-TMOMYJISIPHYIO JHTEpaTypy
(bU3MYECKOTO COJIepKaHus, CIIPaBOYHBIE MaTepuabl, pecypchl ceTu VHTepHeT, BIaJeTh
npuéMaMy KOHCIIEKTUPOBAHUS TEKCTA, MPeoOpa3oBaHus UH(HOPMALIUU U3 OJTHOM 3HAKOBOM
CUCTEMBI B IPYTYIO;

CO3/1aBaTh COOCTBEHHBIC MMCHMEHHBIC U YCTHBIC COOOIICHUS HA OCHOBE MH(OpMAINH U3
HECKOJBKMX UCTOYHUKOB (DU3UUYECKOTO COACPKAHUS, TTyOJIUYHO MPEICTABISATh PE3yIbTaThI
MMPOCKTHON WIIM WCCIEAOBATEIIBCKON NEATEIbHOCTH, TIPU STOM TPAMOTHO HCIIOJIH30BaTh
WM3YUYEHHBIN TOHATUWHBIN ammapaT HW3y4aemMoro pasaena (U3WKu W COMPOBOXKIATH
BBICTYIUICHHE MTPEe3eHTAIMEN ¢ YYETOM OCOOCHHOCTEH ayAUTOPUH CBEPCTHUKOB.

TEMATHYECKOE IINTAHUPOBAHHUE

7 KJIACC
KonngecTBo yacos
Neo | HaumeHoBaHue pa3aenoB U KonTposns | [Tpaktu DOnekTpoHHBIE (U POBLIC)
/T TEM IIPpOTrpaMMBbl Bcero HBIC YECKHE 06pa3013aTeanLIe PECYPCHI
paboTbl | paboThI
Pa3nes 1.®0Pu3uka u e€ posib B NO3HAHUHN OKPY KAKOIIEro MUpa
1.1 |®u3uka - HayKa 0 IpUpPOJE 2 bubmorexa [IOK
https://m.edsoo.ru/7f416194
bubmmorexa [IOK
1.2|Qusnrieciue BemuHHbL 2 ! https://m.edsc]i.m/7f416194
13 EcTecTBeHHOHAy4HBIN METO/ ) 1 bubnuoreka [JOK
"~ |mo3HaHus https://m.edsoo.ru/7f416194
Wroro no pazneny 6



https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194

KonnuectBo yacos
Neo | HaummeHoBaHue pa3aenoB U KonTposns | [Ipaktu DOnekTpoHHBIE (I POBLIE)
/1 TEM IIPOTrpaMMbl Bcero HBIC YECKHUE 06p330BaTeJIBHI>Ie PECYPCHI
paboTbl | paboTHI
Paspnen 2.1lepBoHayanbHbie CBeJeHNSI 0 CTPOCHUH BelleCTBA
2.1 |Ctpoenue BemiecTBa 1 bubmotexa [IOK
https://m.edsoo.ru/7f416194
29 JIBr>KeHue 1 B3aUMOJICHICTBUE ) 1 bubnmorexa [JOK
JaCTHII BEIECTBA https://m.edsoo.ru/7f416194
23 ArperaTHble COCTOSTHUSA ) bubnnorexa [IOK
"~ |BemecTBa https://m.edsoo.ru/7f416194
Hroro no pazgeny 5
Paznen 3./IBu:keHHe U B3auMoeiicTBUE Tel
bubnuorexa [JOK
3.1 Mexammeckoe apuwierue 3 https://m.edS(])-E).m/ 71416194
bubnuoreka [[OK
3.2 |MHepuus, Macca, IIOTHOCTS 4 ! https://m.edscli).ru/7f4 16194
bubnmorexa [JOK
3.3 (Cuna. Buer cun 14 ! 2 https://m.edS(])_}).ru/7f416194
Hroro no pasneny 21
Pasnen 4./laBjieHue TBEPABIX TeJl, dKUIAKOCTEH M Ta30B
Jasnenue. Ilepenaua bubnuorexa LIOK
4.1 |naBneHus TBEPABIMU TEIAMH, | 3 https://m.edsoo.ru/7f416194
KUJKOCTSMU U Ta3aMHU
bubnunoreka [JOK
4.2 llasnerue xupKoctn > https://m.edsﬁ).ru/7f416194
bubnmorexa [JOK
4.3 |ATmocdeproe nasnenme 6 https://m.edscl)_E).m/7f416194
44 JleiicTBuE KUAKOCTH U Ta3a Ha 7 1 3 bu6mmoreka [IOK
orpy>kx€HHOE B HUX TEJIO https://m.edsoo.ru/7f416194
Hroro no pasneny 21

Pa3zpen 5.PadoTra u M

OIHOCTH. JHEPrus

bu6mmoreka [IOK
5.1 Paboa 1 mompocTs 3 ! https://m.edsoo.ru/7f416194
bu6mmoreka [JOK
3.2 [lIpocTbe MEXaHH3MBI > I https://m.edsoo.ru/7f416194
bub6morexa [JOK
3.3 Mexanuteckast SHepris 4 ! ! https://m.edsoo.ru/7t416194
Hroro no pazneny 12
PesepBHOE Bpems 3
OBIIEE KOJIMYECTBO 68 3 12
YACOB I10 ITPOT'PAMME

8 KJIACC



https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194

KoanuectBo yacos

OnexktpoHHbIe (LU(POBLIE)
00pa3oBaTeNbHBIE PECYPCHI

No |HanmeHoBaHME pa3feioB U TEM
[IpakTuuec
/i MporpaMMbl Kontposnbhbie
Bcero KHe
paboThl
paboTsl
Pa3znen 1. TennoBble siBJIeHUSA

11 CrtpoeHue u CBOICTBA 7 bubmmoreka [JOK

" [BemecTBa https://m.edsoo.ru/7f4181ce
12 TeroBbie MPOLECCHI 1 1 5 but6mmoreka [{IOK

: https://m.edsoo.ru/7f4181ce

Wroro no pasneny 28

Pazgea 2.

3J1€KTpI(I'—leCKI/Ie M MAarHUuTHbIC SAIBJICHUSA

DJIEKTPUUYECKUE 3aAPSIIbI. bubnuoreka [JOK
2.1 [3apspKkeHHbIE Tea U UX 7 1 https://m.edsoo.ru/7f4181ce
B3alMOJIeIiCTBHE
29 [1OCTOSIHHBIN 3IEKTPUIECKUN 20 1 7 bubanorexka [JOK
"~ IToK https://m.edsoo.ru/7f4181ce
23 MarsuTHbIC SIBICHUS 6 1 15 bu6nmoreka [JOK
' ' https://m.edsoo.ru/7f4181ce
24 DJIEKTPOMAarHuTHasE WHAYKIUS 4 bubnmoreka [JOK
’ https://m.edsoo.ru/7t4181ce
Hroro no pazneny 37
PesepBHoe Bpems 3
OBIIEE KOJIMYECTBO YACOB 63 3 14.5
[10 [TIPOT'PAMME '
9 KUIIACC
KonmuecTBo yacoB
Ne | HaumeHnoBaHue pa3iesioB U TeM Konrpon DneKTpoHHBIE (ITUPPOBLIC)
n/m MPOrpaMMBbI Bcero bHBIE Hpaxririeci o0pa3oBaTesbHbIE PECYPCHI
re paboTsI
paboThl
Pa3znen 1.Mexanuveckne siBJeHUSA
1.1 MexaHnyeckoe IBIKEHUE U 10 1 bu6nuoreka [JOK
CIIOCOOBI €0 ONMUCAHUS https://m.edsoo.ru/7f41a4a6
. bubnmnoreka [JOK
1.2 | BsanmoneiicTaue Ten 20 I 3 https://m.edscl){).ru/7f41a4a6
bubmmoreka [JOK
1.3 | 3aKomp coxpanerus 10 3 https://m.edscl)_E).ru/7f41a4a6
Nroro no pazaeny 40
Pa3nen 2.Mexanuveckue KoJieOaHus U BOJHbBI
bubnmnoreka [JOK
2.1 | Mexanuveckue KojaeOaHus 7 3 hitps://m.c dS(I)_E).ru 17£41 0426
2.2 | MexaHuueckue BOJIHBI. 3ByK 8 1 3 Eﬁg@ﬁiﬁiﬁgﬁn f41ada6
Wtoro no pazaeny 15

Pasznen 3.3J’[eKTpOMaFHI/ITHO€ MOJI€ U 3JICKTPOMATIHUTHBLIC BOJIHBI

3.1 || DJIEKTPOMArHuTHOE MOJIe U

| 6 | | 2

|| bubmmoreka [JOK



https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f4181ce
https://m.edsoo.ru/7f4181ce
https://m.edsoo.ru/7f4181ce
https://m.edsoo.ru/7f4181ce
https://m.edsoo.ru/7f4181ce
https://m.edsoo.ru/7f4181ce

| sexTpoMarHuTHEIE BONHBI

https://m.edsoo.ru/7f41a4a6

Hroro no pazugeny

6

Pa3nea 4.CBeToBbIe IBJICHUSA

4.1 | 3akOHBI pacIpOCTPAaHEHUS CBETA 6 2 bubmmorexa [TOK
https://m.edsoo.ru/7f41a4a6
4.2 | JIuH3bl 1 onTHYECKHE MPUOOPHI 6 3 Egg:f;ﬁi?sﬁgﬁﬂ 41a4a6
43 Paznoxxenue Genoro ceera B 3 ) bubmuoreka [JOK
" | ciektp https://m.edsoo.ru/7f41a4a6
Uroro no pazueny 15

Pa3zgen 5.KBaHTOBLIE IBJICHUSA

51 Hcnyckanue U noriomneHue cBeTa 4 1 bu6nuoreka [JOK
" | atomoMm https://m.edsoo.ru/7f41a4a6
bubmuoreka [JOK
3.2 | CTpoeHHe aTOMHOTO s/ipa 6 ! https://m.edsoo.ru/7t41a4a6
bubmmoreka [IOK
3.3 | Jlneprie peakiuu / ! ! https://m.edsoo.ru/7t41a4a6
Wtoro no pazaeny 17

Pa3znea 6.11o

BTOPHUTEIbHO-0000111aI0IIHI MOAYJIb

[ToBTOpenue n 06001IeHE

bubmuoreka [JOK

6.1 | conepxanus Kypca pusuku 3a 7-9 9 2 https://m.edsoo.ru/7f41a4a6
KJ1acc
Wtoro no pazaeny 9
OBUIEE KOJIMYECTBO YACOB I10 102 3 27

[TPOTPAMME

MMPOBEPSIEMBIE IIPEJIMETHBIE PE3YJIbTATBI OCBOEHUSI OCHOBHOM
OBPA3OBATEJBHOM MTPOT'PAMMBI OCHOBHOT'O OBIIIET'O OBPA3OBAHUS

7 KJIACC
Kon .
IIpoBepsiemble MpeaMeTHBIE Pe3yabTATHI 0CBOEHHSI OCHOBHOM
NPOBEPsIEMOro .
o0pa3oBaTe/IbHOI NMPOrpPaMMBbI OCHOBHOT'0 00111er0 00pa3oBaHus
pe3yJabTarta
1.1 UCTIONIb30BATh U3Y4YEHHBIC TOHATHS
- pa3nuyaTh SBJICHUS MO ONMMCAHUIO UX XapaKTEPHBIX CBOMCTB U Ha
OCHOBE OTIBITOB, IEMOHCTPUPYIOIINX JTaHHOE (PU3HUECKOE SBICHUE
1.3 pacro3HaBaTh MPOSBICHUE U3YUCHHBIX (PU3NUECKUX SBICHUN B
OKPY’KaIOIIeM MHpE, B TOM 4nciie pu3ndecKue SBICHUS B IPUPOJIE,



https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6

IIPU 3TOM NE€PEBOJIUTH MPAKTHUUYECKYIO 3a]]auy B YUEOHYIO, BBIIEIATh

CYIIIECTBEHHBIE CBOMCTBA (IPU3HAKH) (PU3UUECKUX SBICHHIMA

1.4

OIUCHIBATh U3YUYCHHBIE CBOMCTBA Te U (PU3NUYECKUE SBICHUS,
UCTIONB3Ys (PU3NIECKHUE BEIIMIHHBI, IPY ONMMCAHUN TIPABHUIIBHO
TPaKTOBaTh (PU3MUYECKHUI CMBICIT HCHIOIB3YEMBIX BEJIMUHH, UX
0003HAYCHHS U CTUHHIIBI (PU3MUECKUX BEJIMYHMH, HAXOJUTH (hOPMYJIHI,
CBSI3BIBAIOIIUE JAHHYIO (PM3MUYECKYIO BEJTHUHHY C IPYTUMH
BEJIMYMHAMH, CTPOUTH IPpahuKN U3yUYEHHBIX 3aBUCUMOCTEH

(hbUBUYECKUX BEITMYHH

1.5

XapaKTepu30BaTh CBOWCTBA Tell, GU3NYECKUE SIBJICHUS U TPOLIECCHI,
WCIIOJIb3YS U3YUYEHHBIEC 3aKOHBI, [IPU ITOM JIaBATh CIIOBECHYIO
(hopMyITUPOBKY 3aKOHA U 3aIMCHIBATh €T0 MaTEMAaTHYECKOE

BBIPAKCHUC

1.6

OOBSICHATH (PU3UUECKUE SIBIICHUS, IPOLIECCHl U CBOWCTBA TEJ, B TOM
YHCIIe U B KOHTEKCTE CUTYAIUi MPAKTHKO-OPHEHTUPOBAHHOTO
XapakTepa: BhIABIATH IPUUUHHO-CIIEICTBEHHBIEC CBS3H, CTPOUTH
o0bsicHeHHEe 13 | — 2 TOrHYeCcKUX 1IaroB ¢ Onopoi Ha 1 — 2 u3ydeHHbIX
CBOMCTBa (PU3NYECKUX SABICHUHN, (PU3UIECKUX 3aKOHA UJTH

3aKOHOMEPHOCTH

1.7

pemarte pacuéTHble 3a7a4u B | — 2 1ecTBUS, UCIIOJIB3YS 3aKOHBI U
(dbopMyIIbl, CBsI3bIBatOIIME (DPU3HUECKHUE BEJIMUMHBI: HA OCHOBE aHAJIN3a
YCIJIOBHS 3a7ja4M 3aIIUChIBATh KPATKOE YCIOBUE, IIOJACTABIIATh
¢buznyeckue BeIMYUHbI B GOPMYIIbl M POBOJIUTH PacYEThI, HAXOIUTh
CIPaBOYHbIE JaHHBIE, HEOOXOIUMBIE I PEIICHUs 3aj1a4, OLIEHUBATh

PEAUTUCTUIHOCTD TIOTYYSHHON (PU3HUECKON BEITNIMHBI

1.8

pacro3HaBaTh Mpo0JIeMbl, KOTOPBIE MOKHO PEIIUTh MPU TOMOIIU
(bU3MYECKUX METO/I0B, B ONMCAHUU HCCIIEAOBAHNUS BbIICTIATh
MIPOBEPSIEMOE MPEIOJIOKEHUE (TUTIOTEZY), pa3InyaTh U
UHTEPIPETUPOBATH MOTYUYEHHBIN pe3yibTaT, HAaXOAUTh OIINOKHU B XOe

OIlbITA, ACJIATh BBIBOJELI 110 €T'0 pE3yJibTaTaM

1.9

MIPOBOJIUTH OMBITHI M0 HAOIIONEHHUIO (PU3HMUECKUX SBICHUN MU
(bu3nYecKrux CBOUCTB Tell: (HOpMyIHpPOBAThH MPOBEPSIEMbIE
MPENOI0KEHUs, COOUPATh YCTAHOBKY U3 MPEATIOKEHHOTO

000pyI0BaHUS, 3aIUCHIBATH XO/1 OTIBITa U (JOPMYIUPOBATH BHIBOJIBI

1.10

BBIITOJIHATD IMPAMBIC U3MCPECHUA C UCITOJIB30BAHUEM aHAJIOTOBBIX U




U (pOBBIX MPUOOPOB, 3aMUCHIBATH IMOKA3aHUS TPUOOPOB C YUETOM

3aJJaHHOM aOCOIIOTHOM MOTPEeNIHOCTH U3MEPEHUI

MIPOBOJIUTH UCCIJICIOBAHUE 3aBUCUMOCTH OHOM (PU3HUECKON BEITUYHHBI
OT JIPYro# C UCIOJIB30BAHUEM MPSIMBIX U3MEPEHUMN, y4aCTBOBATh B
IUTAHUPOBAHUM y4EOHOTO UCCIIeIOBAaHUs, COOMPATh YCTAHOBKY U
BBIIIOJIHATh U3MEPEHUS, CIIETYsI IPEIJI0KEHHOMY IUIaHy, PUKCUPOBATh
Pe3yJIbTaThl OJYYEHHOHN 3aBUCUMOCTH (PM3UYECKUX BEJIMYUH B BUJIE
MIPEUIOKEHHBIX TaOJIHIl U TPa(UKOB, A€7aTh BBIBOAKI 110 pe3yJIbTaTaM

HUcciaca10BaHUs

1.12

IIPOBOJIUTh KOCBEHHbBIE U3MEPEHUS (PU3NUYECKUX BEJTUUUH, CIETysI
NPEUI0KEHHON MHCTPYKLUH: TIPH BBHITIOJTHEHUU U3MEPEHUN COOMpaTh
JKCIIEPUMEHTAIIBHYIO YCTAHOBKY M BBIYMCIIATH 3HAYEHUE NCKOMOM

BCIINYHHBI

1.13

CO6J'IIO,[[aTB IMpaBuJjia TCXHUKU 0e30IMacHOCTH npu pa60Te C

71a00paTOPHBIM 000PYyI0BaHUEM

1.14

yKa3bIBaTh IPUHLIUIIBI IEHCTBUS IPUOOPOB U TEXHUUECKUX YCTPOHCTB,
XapaKTepu30BaTh MPUHIUIBI IEHCTBUS N3yUYEHHBIX TPUOOPOB U
TEXHUYECKHUX YCTPOMCTB C NOMOIIBIO UX ONUCAHUS, UCIIOJIb3Ys 3HAHUS
0 CBOMCTBaX (PM3NYECKUX SIBICHUM U HEOOXOIUMBbIE (PU3HUECKUE

3aKOHBI U 3aKOHOMCPHOCTHU

1.15

MIPUBOIUTH PUMEPHI (HAXOJUTh HHPOPMALIUIO O TPUMEPAX )
MPaKTHYECKOTO UCTIOIB30BaHNS (PU3UYECKUX 3HAHUH B TOBCEAHEBHOMN
KHU3HM U1 o0ecriedeHns: 6e30MacHOCTH IPU 0OpaLeHNuH ¢ IprudopamMu
Y TEXHHYECKUMH yCTPOHCTBAMHU, COXPAHEHUS 30POBbS M COOTFOICHUS

HOPM 5KOJIOTHYCCKOI'O ITOBCACHUS B OKPY)KaI'OH_Ieﬁ cpene

1.16

OCYILECTBIISATH OTOOP UCTOUHUKOB MH(opMaruu B ceTu VIHTepHeT B
COOTBETCTBHUH C 33JJaHHBIM IIOUCKOBBIM 3aIIPOCOM, HAa OCHOBE
MMEIOIIMXCA 3HAHUU U IIyTEM CPAaBHEHMS PA3JIMYHBIX HCTOYHUKOB
BBIJICJIATH HHPOPMALIUIO, KOTOpAs SIBIISIETCS MPOTHBOPEUNUBON MITH

MOXET OBITh HEJJOCTOBEPHOI

1.17

UCIOJIb30BATh MPU BBHIOJHEHNN YUeOHBIX 3a/JaHUH HayqHO-
MOMYJIIPHYIO JINTEPATYpy PU3UUECKOTO CONEpKaHHs, CIIPaBOYHBIE
MaTepHabl, pecypcehl cetu HTepHET, BiIageTs NpuéMamMmu
KOHCIIEKTUPOBAHMsI TEKCTa, MpeoOpa3oBaHus MH(YOpMAIMK U3 OJTHOU

3HAKOBOM CUCTEMBI B IPYTYIO




1.18

COo3/1aBaTh COOCTBEHHbIE KPATKUE TMCbMEHHBIE U YCTHBIE COOOIICHHS
Ha OCHOBE 2 — 3 UCTOYHUKOB HHPOPMALIUU PU3UUECKOTO COJIEPKaAHUS,
B TOM 4HCIIe MyOJINYHO J1e1aTh KPaTKUE COOOIIEHNUS O pe3ybTaTax
IIPOEKTOB MJIM YYEOHBIX MCCIIEIOBAHUM, IPU ITOM I'PAMOTHO
MCTIOJIb30BATh U3yUYCHHBIN MOHATUHHBIN anmapat Kypca (pu3nkw,

COTIPOBOXAATh BHICTYIUJICHHE MTpe3eHTAIHeH

1.19

IIpH BBIITOJIHCHHUHA y‘le6HBIX IIPOCKTOB U I/ICCJ'IG,I[OBaHI/Iﬁ pacpeacisiTb
00s13aHHOCTH B rpynri€e B COOTBETCTBUU C IMOCTABJICHHBIMU 3aJa4aMHu,
CJICOUTH 3a BBIIIOJITHCHHUEM I1JIaHA I[CﬁCTBHﬁ, aJICKBAaTHO OLICHHUBATH
COOCTBEHHBIH BKJIaZ B ACATCIIbHOCTD I'PYIIIIbI, BEICTPAUBATDH

KOMMYHHKAaTHBHOC BSaHMOI[eﬁCTBHG, YUUThIBAsA MHCHHUC OKPYKAIOMIUX

8 KJIACC

Kon
NpoBepPsieMOro
pe3yJbTaTa

IIpoBepsiemble npeiMeTHbIE Pe3yJIbTATHI 0CBOEHNSI OCHOBHOM
o0pa3oBaTe/IbHOM MPOrPaMMbl OCHOBHOT'0 00111er0 00pa3oBaHus

1.1

HCIIOJBb30BaTh IOHATHUA

1.2

pasiinyaTtb SABJIICHHUS I10 OIMMCAHUIO HX XapaKTCPHBIX CBOMCTB M Ha

OCHOBC OIIBITOB, ACMOHCTPUPYIOIIHUX JAaHHOC (I)I/ISI/ILICCKOG SBJICHUC

1.3

pacro3HaBaTh MPOSBICHUE HW3YYEHHBIX (PU3MUECKUX SBICHUNA B
OKpY’KarollleM MUpE, B TOM 4Hciie PU3NUECKHE SBJICHUS B IPUPOJIE, TPU
TOM TMEPEBOAUTH MPAKTHUYECKYIO 3a7adyy B Y4eOHYIO, BBIIEISATH

CYIIECTBEHHBIE CBOMCTBA (TIPU3HAKN) (PU3HUECKUX SBICHUI

1.4

ONUCHIBATh HM3yYEHHBIE CBOMCTBA Tel U (DU3HUECKUE SBIICHUS,
UCHONb3ysd (U3NYECKUE BEJIUYMHBI, INPU ONMCAHUM IPABUIBHO
TPaKTOBATh (PU3UYECKHI CMBICI HCITONB3yEMbIX BEJIMYUH, 0003HAUECHUS
U eIMHUIB! (PU3NYECKUX BEJIIMYMH, HAXOIUTh (POPMYJIbI, CBS3BIBAIOLINE
TaHHYI0 (U3WYECKYI0 BEIMYMHY C JIPYT'MMHU BEIMYUHAMHU, CTPOMTH

rpauKy U3yYEHHBIX 3aBUCUMOCTEN (DU3UIECKUX BEITMYUH

1.5

XapaKTepu30BaTh CBOWCTBA Tell, GU3NYECKUE SIBICHUS U TPOLECCHI,
WCIONB3Ysl M3YUYEHHbIE 3aKOHbI, MpPU HTOM JaBaTh CJIOBECHYIO

(hopMyITUPOBKY 3aKOHA U 3aITMCHIBATH €T0 MATEMATHYECKOE BBIPAKEHUE

1.6

OOBSCHATH (pU3MUECKHE MPOIECChl U CBOWMCTBA TeJ, B TOM YHCJE U B

KOHTCKCTC CI/ITyaI_II/Iﬁ IMPAKTHUKO-OPUCHTUPOBAHHOT'O XapaKkTepa:




BBISABJIATH IPUYIXMHHO-CICACTBECHHBIC CBA3U, CTPOUTH 00BscHeHHE U3 1 —
2 JIOTHYECKHUX IIIaroB ¢ IIOMOIIBIO 1 — 2 HN3YUYCHHBIX CBOMCTBa

(bu3NYEeCKUX SIBICHUN, PU3NYECKUX 3aKOHA WM 3aKOHOMEPHOCTHU

1.7

pemarb pacuy€THbIE 3a7aud B 2 — 3 AEUCTBUS, WCIOJb3Ys 3aKOHBI U
(dbopMyIbl, cBsI3bIBarONIME (GU3MUECKHE BETMUMHBI: HA OCHOBE aHAIM3a
YCIIOBHUSI 3aJ1a4M 3allMChIBATh KPATKOE YCJIOBHE, BBISBIATH HEAOCTATOK
JaHHBIX JUIsI pElIeHHs 3aJadd, BBIOMpATh 3aKOHBI W (HOPMYIIHI,
HeoOXoauMBbIe st €€ pelIeHUs, TPOBOANTH PACUEThl M CPABHHUBATH

IMOJIYUYCHHOC 3HAUCHHUEC (1)I/ISI/I“IGCKOI71 BCJIMYHHBI C U3BCCTHBIMU JaHHBIMH

1.8

pacrno3HaBaTh HpPOOJIEMBI, KOTOPbIE MOXHO pEHIMTh MpPU TOMOIIU
(U3MYECKUX METOJIOB, UCIIONIb3YSl OMHMCAHUE MCCIEAOBAHNUS, BBIICISTh
MPOBEPSIEMOE TPEIOJIOKEHUE, OIEHUBATh MPABWIBHOCTh TMOPSIIKA

MMPOBCACHUA UCCIICAOBaHNA, ACIIaTh BBIBOABI

1.9

MPOBOANTH OMBITH MO HAOMIOAEHUIO (U3MUYECKUX SIBICHUNA WIH
¢bu3uvecKkux  CBOMCTB  Tei:  (OpPMYJIUpOBaTh  IMPOBEPSIEMBIC
MPENINoNIOKEeHNs, coOupaThb  YCTAaHOBKY U3  MPEJIOKEHHOTO

000pyI0BaHUS, OMMCHIBATH X0 OTBITa U (POPMYIIUPOBATH BHIBOJIBI

1.10

BBIIOJHATL TIPAMBIC HM3MCPCHUA C HUCIIOJB30BAHHEM aHAJIOT'OBBIX
HpI/I60p0B Hn JaTYUKOB (1)I/IBI/I‘ICCKI/IX BCJIMYMH, CPAaBHUBATL PC3YJIbTATHI

M3MEpEHU ¢ y9€TOM 3a/1aHHOM a0COIFOTHOM MOTPEITHOCTH

MIPOBOJIUTH UCCIIEIOBAHUE 3aBUCUMOCTH OJTHON (PU3NUECKOI BETUUNHBI
OT JPYrol C HCIHOJB30BAHUEM IMPSAMBIX H3MEPEHUH: IUIAHUPOBAThH
ucclieIoBaHNe, COOMPATh YCTAHOBKY M BBINOJIHATH U3MEPEHUS, CIEIys
MPeIIOKEHHOMY IJIaHy, (UKCHUPOBATh pE3YyJbTaThl IMOTYYEHHON
3aBUCUMOCTH B BHJEe TaOnMuIl W TrpaduKoB, JAeiaTh BBIBOJBI I10

pe3yJibTaTaM HcCle0BaHus

1.12

MMPOBOAWUTE KOCBCHHBLIC U3MCPCHUA (1)I/I3I/I‘ICCKI/IX BCJIMYHMH: IIJITAaHUPOBATH
HU3MCPCHUA, CO6I/IpaTI:> SKCIICPUMCHTAJIbHYIO  YCTAHOBKY, CJIICAYA

HpCHHO)KCHHOﬁ HHCTPYKIUHU, U BEIYUCIIATh 3HAUYCHUC BEJINYHUHBI

1.13

coOmogaTh TpaBWia TEXHUKHA 0€30MacHOCTH TpU  pabore ¢

1abopaTOPHBIM 000PYI0BaHUEM

1.14

XapaKTepU30BaTh TMPUHIMIIBI JCUCTBUS HW3YyYCHHBIX TMPUOOPOB U
TEXHUYCCKUX YCTPOﬁCTB C OHOpOfI Ha UX OIIMCaHH, UCITIOJIb3Y 3HAHUA
0 CBOWCTBaX (PU3WYECKUX SBJICHUW W HEOoOXoAuMbIe (u3nyeckue

3aKOHOMEPHOCTH




1.15

pacrno3HaBaTh MPOCThIE TEXHUYECKUE YCTPONCTBA U H3MEPHUTEIbHBIC
npuOOPHI MO CXeMaM U CXEMaTUYHBIM PUCYHKAaM, COCTABISTH CXEMBI
INEKTPUYECKUX IIeMeil C TMOCIeAOBATeIbHBIM W  TapauieIbHbIM
COCIUHEHHEM  JJIEMEHTOB, pas3iuyas yCIOBHbIE  0003HAYCHUS

3JIEMEHTOB JIEKTPUUYECKUX LETIEH

1.16

NPUBOANUTH MPHUMEPHl  (HAXOMUTh HHPOPMAIIMIO O IpUMEpPax)
NPaKTHYECKOTO MCIOIb30BaHusl (U3MUSCKUX 3HAHUI B TIOBCEIHEBHOM
KU3HU I 00ecTieueHus: Oe30MacHOCTH MpU 0OpaIIeHuy ¢ Mpudopamu
U TEXHUYCCKUMH YCTPOWCTBAMU, COXPAHCHHUS 370POBbS U COOJIOICHHS

HOPM 5KOJIOTHYCCKOI'O IMOBCACHUS B Opr)KaIOH_Ieﬁ cpenec

1.17

OCYILECTBIIATh MOUCK MHPOPMALIUU (PU3UUECKOTO CONEPKAHUSI B CETH
WNHTepHeT, Ha OCHOBE HUMEIOIIMXCSA 3HAHUM W IYyTEM CpPaBHEHUS
JONIOJTHUTEIbHBIX HMCTOYHUKOB BBIIENATH MH(MOpMAIMIO, KOTOpas

SBJIIETCS IPOTUBOPEUUBON MIIM MOKET OBITH HEJIOCTOBEPHOM

1.18

WCIIOJIb30BaTh TPU  BBIOJHEHUM Yy4YeOHBIX 3aJaHUl  HAy4YHO-
MOMYJISIPHYIO JIUTEPaTypy (DU3MUECKOro COJep:KaHus, CIpPaBOYHbBIC
Marepuaibl, pecypcbl ceth  MHTEepHeT; BiIaneTh NpuéMamu
KOHCIIEKTUPOBaHHUS TEKCTa, MpeoOpazoBaHusi MHGOpMALUU U3 OAHON

3HAKOBOU CUCTEMBI B IPYTYIO

1.19

cO31aBaThb CO6CTB€HHBIC NMHUCbMCHHBIC U KPATKHUEC YCTHBIC COOGH_IGHI/ISI,
0000mast uHOpPMAIMI0O U3 HECKOJBKUX HCTOYHHKOB (PU3MUECKOTO
CONIep’KaHusi, B TOM 4YHCIE MyOIHMYHO TPEICTABIATH PE3YJIbTATHI
MPOSKTHOM WIJIM WCCIIEAOBATEIBCKOW JICITCIBHOCTH, TIPH 3TOM
IPaMOTHO HCIIOJIb30BaTh HW3YyYCHHBIH IOHATUHHBIA ammapar Kypca

(U3MKH, COPOBOXKIATH BHICTYIUICHUE MPE3CHTALIUCH

1.20

IIPY BBIMOJIHEHUHU YYEOHBIX MPOEKTOB U HCCIENOBAaHUM (PU3MUECKUX
IIPOLIECCOB PACIPENENIATh O0A3aHHOCTU B TPYIIE B COOTBETCTBUU C
[IOCTABJIEHHBIMHU 33J1a4aMH, CJIEIUTH 32 BHINIOJHEHUEM IUIaHA JEHCTBUM
U KOPPEKTUPOBATh €ro, aJleKBaTHO OLCHMBATH COOCTBEHHBIN BKJaJ] B
JESTENBHOCTD IpyIIBL, BBICTPanBaTh KOMMYHHMKaTUBHOE

B3alMO/ICIICTBHE, TPOSBIISAS TOTOBHOCTh pa3peliaTb KOH(MINKTHI

9 KVIACC

Kon

IIpoBepsiemble npeIMeTHbIE Pe3yJIbTAThl 0CBOEHHSI OCHOBHOM




MpPOBePsSIEMOr0
pe3yabTara

06p330BaTeJ'le0]71 nporpaMmmMsbl OCHOBHOI'O 0o01ero oﬁpasoBaHm{

1.1

HCIIOJIb30BATH U3YUCHHBIC ITIOHATUS

1.2

pasiinyaTtb SABJICHUS I10 OIMMCAHUIO HX XapPaKTCPHBIX CBOMCTB M Ha

OCHOBC OIIBITOB, ACMOHCTPUPYIOIHUX JAHHOC (1)I/I3I/ILI€CKOC SIBJICHHUC

1.3

pacro3HaBaTh MPOSBICHUE HW3YYEHHBIX (PU3MUECKUX SBICHUHA B
OKpY’KalolIeM MHpPE, B TOM YHCiIe (GU3NIECKUE SBICHHUS B IPUPOJIE, IPU
TOM MEPEBOAUTH MPAKTHUYECKYIO 3a7adyy B Y4eOHYIO, BBIIEIATH

CyLIECTBEHHBIE CBOMCTBA (TpU3HAKN) (PU3HUECKUX SBICHUI

1.4

ONMCHIBaTh M3YYCHHBIE CBOWCTBA Tel M (U3WYECKHE SBJICHUS,
UCHONb3ysd (U3NYECKUE BEJIUYMHBI, INPU ONMCAHUM IPABUIBHO
TPaKTOBATh (PU3UYECKHI CMBICI HCIIONB3yEeMbIX BEJIMUUH, 0003HAUCHUS
U eUHMIIBI (PU3UYECKUX BEIMYUH, HAXOAUTh (POPMYJIbI, CBA3BIBAIOLINE
TaHHYI0 (U3WYECKYIO0 BEIMYMHY C JPYT'MMHU BEIMYUMHAMHU, CTPOMTH

rpauKy U3yYEHHBIX 3aBUCUMOCTEN (DU3UUECKUX BEITMYUH

1.5

XapaKTCepUu3oBaTh CBOMCTBA TCI, (1)I/ISI/IT-IGCKI/I€ ABJICHUA W IIPOLECCHI,
HUCIIOJIb3YSA H3YYUYCHHBIC 3aKOHBI, IIpU 3TOM [JaBaTb CJIIOBECHYIO

(hOpMyJIUPOBKY 3aKOHA M 3aMKCHIBATH €70 MAaTEMATHIECKOE BRIPAKCHUE

1.6

OOBSICHATH (PU3MUYECKHE TPOLECCHl U CBOMCTBA TEJ, B TOM YHUCIIC U B
KOHTEKCTE CHUTYyalluid MPaKTHKO-OPUECHTUPOBAHHOTO  XapakTepa:
BBISABJIATH HpI/I‘II/IHHO-CJIeI[CTBeHHBIe CBA3H, CTpOI/ITL O6’b$ICHeHI/Ie n3 2 —
3 JIOTMYECKUX IIaroB C MOMONIBI0 2 — 3 H3yYEHHBIX CBOMCTBa

(bI/IBI/I‘-ICCKI/IX }IBJIGHI/II>'I, (I)I/ISI/IHCCKI/IX 3aKOHa WX 3aKOHOMCPHOCTHU

1.7

pemars pacy€THbIE 3a4aud (OMMpAIOLIUECS Ha CUCTeMy M3 2 — 3
YpaBHEHMI), HCMONb3Ys 3aKOHbBI U  (OPMYJbI, CBSI3bIBAIOIINE
¢u3nueckue BEIMYMHBL: Ha OCHOBE aHalIM3a YCJIOBHUSA 3a7ayd
3alUChIBaTh KPAaTKO€ YCJIOBUE, BBIABIATh HEJOCTAIOLIME WU
N30BITOYHBIC JTaHHbIC, BEIOUPATh 3aKOHBI U (OPMYIIbI, HEOOXOAUMBIE
JUId pElIeHHs, MPOBOAUTH PAcdy€Tbl M OLEHUBATh PEATUCTHUYHOCTD

MOJTy4E€HHOT0 3HAaUEHHUS (PU3HUECKON BEIUYUHBI

1.8

paciio3HaBaTb HpO6JI€MBI, KOTOPBIC MOXHO PCIIMNTh IIpU IIOMOIIU
(bI/IBI/I‘-ICCKI/IX MCTOOAOB, UCIOJIB3Yd ONHNCAHHUC HCCICAOBAHUS, BBIACIIATH
IMPOBEPAEMOEC TPCATIOIO0KEHNE, OLUCHUBATHL IMPAaBUIIBHOCTb ITOPAAKA
MMPOBCACHUSA  HCCICAOBAHUA, MACJaTb  BbIBOJAbI, HWHTCPIIPCTUPOBATH

pe3yNbTaThl HAOIIOCHHI 1 OTIBITOB




1.9

IPOBOANUTH OMNBITHI N0 HAOMIOACHUIO (U3NYECKUX SIBICHUH WIH
(U3NYEeCKUX CBOWCTB TEN: CAMOCTOSITEIBLHO COOMpPATh YCTaHOBKY M3
n30BITOYHOrO Habopa 00OpyAOBaHUS, OMUCHIBATH XOJ OIBITA U €ro

pe3ynbTaThl, (HOPMYIUPOBATH BHIBOJIBI

1.10

MPOBOAWTh TMPU HEOOXOAMMOCTH CEpPUI0 TPSIMBIX H3MEpPEHUH,
OTpeneNisAis CpeHee 3HAaueHHWEe H3MepsieMOoil BenuuuHBl ((POKyCcHOE
paccTosiHue coOuparoliell JMH3bI), O00OOCHOBBIBATH BBIOOpP crocoda

HU3MepeHus (U3MEPUTEINBHOTO IPUOopa)

MIPOBOJIUTH HCCIIEOBAHUE 3aBUCHMOCTEH (DM3NYECKHX BEIWYHH C
UCIIOJIb30BAaHUEM IMPSMBIX W3MEPEHUI: IUIAHHPOBATH MCCIIEIAOBAaHNUE,
CaMOCTOSITENIFHO CcOOMpaTh YCTaHOBKY, (DUKCHPOBATH pE3yJIbTaThl
MOJIyY€HHOM 3aBUCUMOCTH (PU3MUECKUX BEJIMYMH B BHJE TaOIUIU

Fpa(i)I/IKOB, ACJIaThb BBIBOABI 110 PE3YyJIbTaTaM UCCIICAOBAHUA

1.12

MIPOBOJIUTH KOCBEHHBIE H3MepeHHsI (PU3NUECKUX BEIUYHH: TNIAHUPOBATh
U3MEpeHHs, cOOUpaTh SKCIEPUMEHTAIbHYI YCTAaHOBKY U BBIMOJIHSTH
U3MEPEHUS, CIIEAYs IPEII0KEHHON HHCTPYKIUH, BBIUUCIIATE 3HAYCHHUE
BEJIMYMHBl W AHAJU3UPOBATh IIOJYYEHHBIE PE3YJIbTaThl C YYETOM

3aJJaHHOM TTOTPEIIHOCTH U3MEPEHU I

1.13

CO6J'II-OI[aTB mpaBujla TCXHUKHU 0e30macHOCTH pu pa60Te C

n1abopaTOpHBIM 000pyT0BaHUEM

1.14

pa3nuyaTth OCHOBHBIE TPU3HAKK H3YYEHHBIX (DU3NYECKHX MOJIENCH:
MaTepHualibHas TO4Ka, a0COMIOTHO TBEPJOE TENIO, TOYECUHBIH MCTOUHUK
CBETa, JIy4, TOHKas JIMH3a, IUIAHETapHas MOJElb aTOMa, HYKJIOHHAs

MOZCJIb aTOMHOI'O AApa

1.15

XapaKTepu30BaTh IMPUHLMIIBI JACHCTBUS H3YyYEHHBIX IPUOOPOB U
TEXHUYECKHUX YCTPONCTB C ONOPOM HAa UX ONHCAHUS, UCIIONIb3Ysl 3HAHUS
0 CBONCTBax (PM3MYECKUX SIBICHUH M HEOOXOAMMBble (PU3NUECKHe

3daKOHOMCPHOCTH

1.16

UCIIONIB30BAaTh  CXEMBl M CXEMAaTUYHbIE PUCYHKH  M3YyYECHHBIX
TEXHUYECKHUX YCTPOWCTB, U3MEPUTEIIBHBIX puOopoB u
TEXHOJIOTUYECKUX IPOLECCOB IMpPHU pPEIIEHUH Y4eOHO-NPaKTHUECKUX
3aJa4, ONTHYECKUE CXEMBI Ui MOCTPOSHHS M300paKEHUH B IIOCKOM

3epKaJie ¥ COOMPAIOIIEH JIH3e

1.17

MPUBOANTH TNPUMEpPHl (HaXOAWTh HWHPOPMANUIO O TPUMEpPAX)

MPAKTUYECKOTI0 MCIOJIb30BaHMs (PU3MUECKUX 3HAHUI B MOBCEIHEBHOU




YKU3HHM JIJIs o0ecriedeHus1 6€30MacHOCTH MPU 00paIlieHuu ¢ MpudopaMu
Y TEXHUYECKUMU YCTPOUCTBAMHU, COXPAHEHUS 3/I0POBbs U COOTIOACHHUS

HOPM DKOJIOTUYECKOTO MOBEJICHHS B OKpY Karollel cpeze

1.18

OCYIIECTBIISATH MOUCK MHPOPMAIMKU (PU3NYECKOTO COACPKAHUS B CETU
WHTepHeT, caMOCTOSATENbHO (GOpPMYIMpPYs TOUCKOBBIM  3ampoc,
HaXOAUTb  IyTH  ONpPENEJICHHUs  JOCTOBEPHOCTH  MOJIYUYEHHOMU
MHPOPMALlMM HAa OCHOBE HMEIOIIMXCS 3HAHUH M JONOJHUTENbHBIX

HUCTOYHHUKOB

1.19

WCTOJNB30BaTh TPH  BHIOJIHEHUH YYEOHBIX 3aJaHUN  HAay4dHO-
HOMYJIAPHYIO JINTEpaTypy (GU3NYECKOTO COAEP)KaHUs, CIpPaBOYHBIE
Marepuainsl, pecypcbl cetd  MHTepHer; BuageTs  npuémMamu
KOHCIIEKTUPOBaHUS TEKCTa, MpeoOpazoBaHusi MHGOpMALUU U3 OAHOU

3HAKOBOM CUCTEMBI B JIPYTYIO

1.20

CO3/1aBaTh COOCTBEHHBIE MMUCHMEHHBIE U YCTHBIE COOOIIECHHS Ha OCHOBE
nH(pOpMaIK U3 HECKOJBKHX MCTOYHUKOB (PU3MUECKOTO COJIEPIKaHUS,
myOIu4IHO MPEICTaBIATh pe3yNbTaThl MIPOEKTHOMN WIH
HCCIIEIOBATENbCKOM JEATENbHOCTH, IPU 3TOM I'PaMOTHO MCIIOJIb30BaTh
W3YYEHHBIN TIOHSATHHHBIA ammapaT W3y4aeMoro paszziena (Qu3ukud u
COIMPOBOXAATh BHICTYIUICHHE IMpe3eHTAMe ¢ Y4ETOM OCOOCHHOCTEH

ayAUTOPHUH CBEPCTHUKOB

1.21

IIPU BBIMOJIHEHUHU Y4YEOHBIX MPOEKTOB U HCCIENOBaHUM (PU3MUECKUX
MIPOLIECCOB PACTIPEACIATh OOS3aHHOCTH B TPYIIE B COOTBETCTBUH C
MOCTaBJICHHBIMH 33J]a4aMH, CJICUTh 32 BBHITIOJIHCHUEM TUIaHA JIEHCTBUMA
U KOPPEKTHUPOBATh €ro, aJIeKBaTHO OIEHUBATh COOCTBEHHBIN BKJIAJ B
NEeSTETbHOCTD TPYIIIIHI, BBICTpanBaTh KOMMYHUKATUBHOE

B3aMMO/ICIICTBHE, MTPOSABIISASL TOTOBHOCTh pa3peniaTb KOH(MIUKTHI




ITPOBEPAEMBIE 2JIEMEHTBI COAEP KAHUSA

7 KJIIACC

Kon
pa3jiena

Kox
3JIEMEHTA

IIpoBepsiemble 1eMEHTBHI COIeP:KAHUS

®U3UKA U EE POJIb B IIO3HAHUU OKPYXXAIOILIETO MUPA

1.1

®duzuka — Hayka O MNOpupoje. SBICHHS NPUPOABI.
®u3nueckue  SBJICHUA: MEXaHUYECKUE, TEIUIOBBIE,

OJICKTPUYCCKUEC, MArHUTHBIC, CBETOBBIC, 3BYKOBBIC

1.2

®dusnueckue  BeMWYUHBL.  M3Mepenue — pusmueckux
BennunH.  Ousnmyeckue  mpubopel.  IlorpemrHocTh

n3MepeHnil. MexxayHapoaHas CUCTEMA €IUHMI]

1.3

EctecTBeHHOHayuyHBI METOJ| IMO3HAHUS: HaOIIOICHHE,
[IOCTAHOBKA HAay4YHOI'O0 BOIPOCA, BBIIABMIKCHHE THUIIOTE3,
OKCIEPUMEHT 10 TPOBEpKE THUNOTE3, OOBSICHEHUE

Ha6J'IIOI[aeMOFO SABJICHUA

1.4

Onucanne PU3NYECKUX SABJICHUN C TTIOMOIIBIO MOJIETICH

1.5

[TpakTuyeckue pabOTHI:

HiHtPar#HH#113mepenHune pacCTOSIHUM.
###Par###I3mepenne o0bEMaA KUAKOCTH M TBEPIOTO
Tena.

#H##Par##H#OnpenesieHre pa3MepoB MaJbIX TEJ.
###Parf##l13mMepeHne  TeMmrneparypsl IpU  IIOMOIIH

JKUJKOCTHOTO TEPMOMETpPA U ATUMKA TEMIIEPATYPbI

I[TEPBOHAYAJIbHBIE CBEJJEHN A O CTPOEHUU BELIECTBA

2.1

#H##Par###(CTpoeHue BElIECTBA: aTOMbI U MOJIEKYJIbI, HX
pa3Mepsbl. ONIBITHI, 10Ka3bIBAIOLINE JUCKPETHOE CTPOEHUE

BE€IICCTBA

2.2

#i#HtPar#H# ]| Brxenne yactul BemiecTBa. CBsA3b CKOPOCTH
JBIDKEHUSI 4YacTUIl C Temreparypoil. bpoyHoBckoe

nBkeHue, nuddysus

23

B3aHMOH€ﬁCTBHe YacCTuIl BCUICCTBA: IIPUTAIKCHUC U

OTTAJIKUBAaHHUC




#H##Par##H# ArperaTHple COCTOSIHUSI BEILECTBA: CTPOEHUE

ra3oB, JKUIKOCTEH M TBépI[LIX (KpI/ICTaJIJ'II/I‘{eCKI/IX) TCII.

24 B3anMOCBsI3p MeEXJy CBOMCTBAMM BELIECTB B PAa3HBIX
arperaTHeIX COCTOSIHMSIX M HX ATOMHO-MOJEKYJSPHBIM
CTPOCHHEM

2.5 Oco0eHHOCTH arperaTHbIX COCTOSIHUI BOJIbI
[TpakTueckue pabOTHI:
###Par###O1eHKa TuaMeTpa aToMa METOJOM PsIoB (C
UCTIONB30BaHuEM (oTorpaduii).

2.6 #HHPar###OnbITE o HaOJIFO JEHUTO TEJIOBOTO

pacIIpeHust ra3oB.
HHPar#H##0nbITBl 110 OOHAPY)KEHUIO JIEHCTBUS  CHII

MOJICKYJISIDHOTO ITPUTAKCHUA

JIBIDKEHHME U B3AUMOJIEVICTBUE TEJI

11 Mexanunueckoe NIBIDKCHUE. PaBHOMepHOE u
' HEPABHOMEPHOE JBM)KEHUE
#H##Par###CKOpOCTb. Cpennsis CKOpPOCTH npu
3.2 HEPAaBHOMEPHOM JBW)XEHMHU. Pacu€r myTu M BpeMeHHU
JIBIKECHUS
SBnenue nunepuuu. 3aKkoH nHEpUMU. B3anmopeiicteue Ten
33 KAaK IPUYMHA U3MEHEHUSI CKOPOCTH JBHKEHHUs Tel. Macca
KaK Mepa HHEpTHOCTH Tella
14 ##tPar#H##InoTHocTs BemiecTBa. CBS3b IIOTHOCTH C
' KOJIMYECTBOM MOJIEKYJI B €IMHUIIE 00bEMA BEIECTBA
3.5 Cuna xak XxapakTepuCcTHKa B3aUMOJICHCTBUS Tell
16 Cuna ynpyroctu u 3akoH ['yka. M3mepenue cuibl ¢
' MOMOIIbIO TMHAMOMETpa
37 ###Par###SIBnenue taroteHuss u cuna Tsokectu. Cuia
' TSKECTHU Ha Apyrux miaaHerax. Bec tema. HeBecomocTs
18 Cuna tpenus. TpeHue CKOIBXKEHHS U TPEHHUE IIOKOS.
' Tpenue B IpUpoe U TEXHUKE
39 #H##Par###Crnoxenne Ccui, HANpPaBICHHBIX MO OJHOU
' npsiMoil. PaBHozelcTByroIas cui
3.10 [IpakTuyeckue pabOTHI:




OnpeneneHue CKOPOCTH  PABHOMEPHOTO  JIBMIKCHUS
(mapuka B OJKHIOKOCTH, MOJCIH  SJICKTPHYECKOTO
aBToMoOWIs u Tak ganee). OmpeneneHue cpeaHei
CKOPOCTH CKOJIbKEHUS OpYyCKa WM IapHKa 10 HAKIIOHHOM
wiockoctd. OmnpeneneHne IUIOTHOCTH TBEPAOTO Tela.
OnbIThl, TEMOHCTPUPYIOIIHUE 3aBUCUMOCTb PaCTSKEHUS
(mepopmaniii) TPYKHUHBI OT TPHUIOKEHHOHW  CHIIBL.
OMnBITHI, AEMOHCTPUPYIOIINE 3aBUCUMOCTh CHIIBI TPEHUS
CKOJIBKEHUS OT Beca TeJla U XapaKkTepa COMPHUKACAIOIIIXCS

MMOBEPXHOCTEMN

dusnyueckue SIBICHUS B nmpupoac: MpUuMEpbl ABUKXCHUA C

3.11 Pa3IMYHBIMU CKOPOCTSMHU B >KMBOM M HEXUBOW MPHUPOJIE,
JICHCTBHE CUJIBI TPEHHSI B IPUPOJIEC U TEXHUKE
3.12 TexHuyeckue ycTpoHCTBa: AMHAMOMETP, MOIIUITHUKH

TIABJIEHME TBEP/BIX TEJI, )KUIKOCTEI 1 TA30B

HaBnenune tBEpmoro tena. CrocoObl yMEHBINCHHUS U

+ YBEIMYEHUS 1aBICHUS
42 JlaBnenue raza. 3aBUCUMOCTD JaBIICHUS Ta3a OT 00bEMa,
' TEMIIEPATYPHI
43 [lepenaua nmaBieHUs: TBEPABIMH TeJIAMH, KHIKOCTSIMHU H
' razamu. 3akoH [lackans. [TneBMaTH4eckre MalTnHbI
3aBUCHMOCTh  JaBIIEHUS JKHJIKOCTH OT  TIyOWHBI.
4.4 ['unpocratuueckuit mapagokc. CooOIIaronmecss Cocyabl.
['uapaBnuyeckue MexaHu3Mbl
ATtMmocdepa 3emnu u atMmocdepHoe nasieHue. [IpuunHel
45 CyIIECTBOBaHUS BO3AYIIHOW 000y0uku 3emud. OmbIT
' Toppuuennu. 3aBUCUMOCTh aTMOC(HEPHOTO AAaBICHUS OT
BBICOTHI HaJl YPOBHEM MOPS
46 Wsmepenne atmocepnoro masneHus. I[lpubopbr mms
' u3MepeHus aTMOC(HEpPHOro AaBJICHUS
47 JleiicTBHE )XUKOCTH U ra3a Ha MOTPYKEHHOE B HUX TEIO.
' BrirankuBaroias (apxumeioBa) cuia. 3akoH Apxumeaa
4.8 [InaBanue ten. BozayxomnnaBanue
4.9 [IpakTuueckue padboOTHI:




HccnenoBaHue 3aBUCUMOCTH Beca Tela B BoJie OT 00bEMa
NOTPY>KEHHOW B JKUAKOCTh 4YacTH Tena. OnpeneneHue
BBITAJIKUBAIOIIEH  CWJIBI, JICHCTBYIOIIEHM Ha  TeJo,
IOIPYKEHHOE B KUIKOCTb. IIpoBepka HE3aBUCUMOCTHU
BBITAJIKUBAIOLIEH CHJIbI, JICMCTBYIOIIEM Ha TEIO B
KUIAKOCTH, OT Macchl Tena. OnbIThI, TEMOHCTPUPYIOIINE
3aBUCUMOCTbH BBITAJIKHABAIOLIECH CHUJIbI, JACHUCTBYIOLIEH Ha
TEJO B )KUJIKOCTH, OT 00bEMa MOrpyKEHHON B JKUIKOCTb
YacTH TeJa U OT INIOTHOCTH KuAKOCTH. KoHCcTpynpoBaHue
apeoMeTpa WIA KOHCTPYHPOBAHUE JIOAKU U OIPEIEICHUE

€€ rpy30noaAbEMHOCTH

dusnyeckue SIBICHUS B IIpHUPOJAC: BIUAHNC aTMOC(I)epHOFO

4.10
JIaBJICHUS HA )KUBOM OpraHu3M, IIaBaHUE PHIO
TexHuyeckue yCTpPOMCTBA: COOOILIAIOUIMECS COCY[BL,
A1l YCTPOMCTBO  BOJOMPOBOJA, THAPABIMYECKUN Tpecc,

MaHOMETp, OapoMeTp, BBICOTOMEp, IMOPIIHEBOH Hacoc,

apeoMeTp

PABOTA, MOIIIHOCTDb, SHEPTI'MA

5.1 Mexanudeckas paboTta
5.2 Mexannueckasts MOIITHOCTD
53 [IpocTble  MexaHU3MBl:  pblyar, OJIOK, HaKJIOHHasd
' miockocTh. [IpaBuio paBHOBecus pblyara
54 [IpumeHeHre npaBuiia paBHOBECHUS pbldara K OJI0KYy
«3o0mnotoe npaBuiioy» Mmexanuku. Koaddurment moaeznoro
5.5 neiictBuss MexaHu3MoB. IIpocTbie MexaHu3Mbl B OBITY U
TEXHHUKE
5.6 [ToTenmanpHast SHEPTUU TeJa, MOJHATOTO HaJ 3eMIIEN
5.7 Kunernueckas sHeprus
53 [lonnas MexaHudeckas SHEpPrus. 3aKOH U3MEHEHUS U
' COXPAaHEHHsI MEXaHUUYECKOHN HEPTUn
59 [IpakTuyeckue pabOTHI:

#H#HtPar#H###Onpenenenne pabOTbl CHJIBI TpPEHUS MpH
PaBHOMEPHOM JBM)KEHHUH Teja 10 TOPU30HTAIBHOMN

noBepxHoctu. MccrnenoBaHue  yciaoBHMl  paBHOBeCHs




peruara. HW3mepenne KIIJ[ HakIOHHOHW TIIJIOCKOCTH.
N3yueHue 3akoHa COXpaHEHUsI MEXaHUYECKON SHEPTUU
5.10 ®Du3nyecKue SBJICHUS B IPUPOJIE: PbIYArU B TEJIC YEIIOBEKA
TexHuueckue yCTpPOMCTBA: pblYar, NOABWKHBIA U
5.11 HEIOABWKHBIM OJIOKM, HAKJIOHHAS IIJIOCKOCTh, MPOCTHIC
MEXaHHU3MBI B OBITY
8 KJIACC
Kon Kon
IIpoBepsiemMble 3J1eMEHTHI COIEPKAHUS
pasaeJna 3JIeMeHTa
6 TEITJIOBBIE ABJIEHU A
OCHOBHbIE  TIOJIOKEHUS  MOJIEKYJIIPHO-KMHETUYECKOU
61 TEOPHUH CTPOEHHU BenlecTBa. Macca U pasMepsl MOJIEKYI.
' OnbIThl, NOATBEP)KIAIOIINE OCHOBHBIE  IOJOKEHUS
MOJIEKYJIIPHO-KUHETUYECKON TEOpUU
62 Mopuenu TBEPIOTO, KHUIAKOTO U Ta3000pa3HOTO COCTOSHHIMA
' BenlectBa. Kpucrannnueckue u amopgHbie Tena
63 OOBbsicHeHHE CBOMCTB ra30B, )KUJIKOCTEH U TBEPIBIX TEJ Ha
. OCHOBE I0JIOKEHUM MOJIEKYJISIPHO-KMHETUYECKOU TEOPUH
6.4 CMauuBaHue U KalnWUISIPHbIE SIBICHUS
6.5 TemnnmoBoe pacuupeHue U CkaTue
66 Temneparypa. CBs3p TeMmepaTypsl CO CKOPOCTBIO
' TEIIJIOBOTO JIBUKEHUS YaCTHI]
67 BryTtpennsis sneprust. CriocoObl M3MEHEHUSI BHYTPEHHEH
' SHEPruu: TeIionepeaada u CoBepIlIeHrne paboThl
63 Buasl Tennonepenaun: TEIIONPOBOJHOCTb, KOHBEKIIMS,
' U3Ty4YeHHUe
KonmnyecTBO  TEIUIOTHI. VnempHasgs — TEIIOEMKOCTH
6.9
BEILIECTBA
6.10 TemmooOMeH ¥ TEIJIOBOE paBHOBECHE. Y paBHEHHE
TEIUIOBOTO OajaHca




6.11

[InaBnenue n OTBCPACBAHUC KPUCTATINIMUCCKHUX BCIICCTB.

Y aenpHas TEIIOTA MJIaBICHUS

[TapooGpazoBanue u koHneHcauus. Mcnapenne. Kunenue.

6.12 YaenebHas Teruiota mapooOpa3oBaHUS. 3aBHCUMOCTH
TEMIEPATYpPbl KUIIEHUS OT aTMOC(HEPHOro JaBICHUS
6.13 BnaxnocTs BO31yXa
6.14 OHeprus ToIMBa. Y ieibHasl TEMI0Ta CTOPaHUs
[Tpunuuner  paGotsl  TerioBbix — asurateneid  KIT
6.15 TEIJIOBOrO JBUraress. TemioBble IBUTaTeny M 3aliuTa
OKpPY’KaloIleH cpeibl
3aK0oH COXpaHEHMs U MPEBPAIEHUS YIHEPTUU B TETIOBBIX
6.16
nporeccax
6.17 [IpakTrueckue paboTHI:

HH#HPar###OnpITEI 10 OOHAPYKEHUIO JEHCTBUS CHII
MOJIEKYJIIPHOTO TIPUTSHKCHHUS.

#H##HPar###0OnbITBl 10 BBIPAIIMBAHUIO  KPHUCTAJIOB
MOBAPEHHOM COJIM WM caxapa.

#H#HHPar#H##OnbITBl 1O HAOMIONEHUIO  TETUIOBOTO
pacIIMpeHus ra30B, )KUJIKOCTEN U TBEPABIX TEIl.
###Par###OnpeneneHue aBiIeHUs BO3Ayxa B OallJIOHE
HITPUIIA.

HA#HPar#H###0ONbITHl, JAEMOHCTPUPYIOINE  3aBHCHUMOCTh
JIaBJICHUs BO3/yXa OT ero oObéMa M HarpeBaHus WIH
OXJIQXKICHUSI.

#H##Par### [poBepka TUNOTE3bl JIMHEHHONW 3aBUCUMOCTH
JUTMHBI CTOJIONKA KUJIKOCTH B TEPMOMETPUIECKON TPYyOKe
OT TEMIIEPATYPHI.

###Par###Habmonenne n3aMeHeHUs] BHyTPEHHEH SHEPT U
Tela B pe3yjbTare Tervionepenadyd ¥ padoThl BHEIIHUX
CHIL

#i#HtPar#H##lccnenoBanue sBIEHUS TEIUIOOOMEHA IpHU
CMELIMBAHUU XOJIOAHOW U ropsuei BOABI.

#H##Par###Onpenenenne KOJIMUECTBA TEIUIOTHI,




MOJIyYEHHOTO BOJOH IMpH TEIIOOOMEHE C HarpeThiM
METAITMYECKUM LUIHHIPOM.

H##HParf###0npeneneHue  ylIenbHOM  TEIJIOEMKOCTH
BEIIIECTBA.

#H##Par###lccnenoBanue npouecca uCnapeHus.
#H#Par###OnpenesieHue  OTHOCUTEIBHOM  BJIAXKHOCTH
BO3JlyXa.

#HH##Par###OnpeneneHue yaeIbHON TEIUIOTHI TUIABJICHUS

JIbJA.

6.18

Odusnueckue SBJICHUS B TPUPOAC: TOBEPXHOCTHOE
HATSAXKCHUC U KAllWUIAPHBIC ABJICHHA B TIPHUPOAC,
KpPHUCTAUTBI B Tipupoae, nznydenne CoiHIA, 3aMep3aHne
BOZI0OEMOB, MOPCKHE OpH3bI; 00pa3oBaHUE POCHI, TYMaHa,

HHCA, CHECTra.

6.19

TexHuueckue  yCTpOMCTBA:  KallWJUIAPBI,  [PUMEPBI
WCITOJIB30BAaHUS KPHUCTAIUIOB, YKUJKOCTHBIM TEpPMOMETD,
JaT4YNK TEMIIEpAaTypbl, TEPMOC, CUCTEMA OTOILICHUS
JIOMOB, THUIPOMETpPBI, INCUXPOMETp, MapoBas TypOHUHA,

ABUTATCJIb BHYTPCHHCTO CrOPaHUs.

OJIEKTPUYECKUE 1 MAT'HUTHBIE ABJIEHU A

7.1 DnekTpusanus Teil. JIBa poaa 3JIeKTpUYECKUX 3apsI0B
BzaumopeiictBue  3apsbkeHHBIX  Ten.  3akoH  Kyiona

7.2 (3aBUCUMOCTB CHJIBI B3aUMOJAEHUCTBUSI 3apSHDKEHHBIX TEN OT
BEJIMYMHBI 3apsIIOB U PACCTOSIHUS MEKIY TeJIaMu)
Onekrpuyeckoe nosie. HanpspkEHHOCTh 3JE€KTPUYECKOTO

7.3 noJist. [IpuHIun cynepno3uum 31eKTpUYECKUX noJieH (Ha
KaueCTBEHHOM YPOBHE)
Hocurenu »neKkTpuYecKUX 3apsioB. DJIEMEHTAPHbBIN

7.4 snektpuueckuid 3apsa. Ctpoenune atoma. [IpoBogHuku u
JTUAJICKTPUKU

7.5 3aK0H COXpaHEHUS MIEKTPUUECKOTO 3apsiaa

7.6 OJIEKTPUYECKMH  TOK.  YCIOBUS ~ CYUIECTBOBAHUSA




OJICKTPHUYCCKOI'0 TOKA. W cTOYHHKN TOCTOSIHHOTO TOKA

I[eﬁCTBHﬂ QJICKTPHUYICCKOI'0 TOKa (TCHJ'IOBOC, XHUMHNYECCKOC,

77 MarHUuTHOE). DJIEKTPUUECKHUM TOK B )KMJIKOCTSIX U ra3ax
. Onektpuueckas 1enb. Cuna Toka. OJNEKTpUUYECKOe
' HaIpsHKeHUE
79 ConpoTusieHNE IPOBOJHUKA. Y I€JIbHOE CONPOTUBIIEHUE
' BELIECTBA
7.10 3akon Oma a1 y9acTka 1enu
1 [locnenoBarenpHOE W MapalieIbHOE  COEIUHEHHUE
. IIPOBOJHUKOB
PaGota u MOIIHOCTH AJIEKTPUYECKOTO TOKA. 3aKOH
7.12
Hxoyins — Jlenua
13 DJeKTpuYecKkue Lenu M HOTPEeOUTETH 3JIEKTPUYECKON
. sHepruu B ObITy. KopoTkoe 3ambikanue
[TocrossHHbIE MarHuThl. B3anmMoaeiCcTBHE NOCTOSHHBIX
7.14
MarHuTOB
715 MarautHoe mnosie. MarnutHoe nosne 3eMIM U €ro
. 3HAUEHUE NS )KU3HU Ha 3emJie
716 OmnpiT DpcTena. MaruutHoe mose 3JeKTPUYECKOTo TOKa.
. [IpuMeHeHne 31eKTPOMArHuTOB B TEXHUKE
JleiicTBE MarHMTHOTO MOJSI HAa NPOBOJHUK C TOKOM.
717 DNeKTpoABUTaTedb MOCTOSIHHOIO ToKa. Vcmonb3oBaHue
' 3JIEKTPOJIBUTaTeNe B TEXHUYECKMX YCTPOWCTBAX M HA
TpaHCIopTe
Oneitel  @apagnes.  SIBieHue  AIEKTPOMAarHUTHOU
7.18
uHaykuuu. Ipasumno Jlenna
Onektporereparop. CrocoObl MOTyUYEHUS HIEKTPHIECCKOM
7.19 SHEpruu.  DJIEKTPOCTAHLMU  Ha  BO300OHOBISIEMBIX
MCTOYHUKAX dHEPIrUun
7.20 [TpakTrueckue pabOTHI:

OMnbITHI 110 HAOJIOICHUIO SJIEKTPU3AINH TEJl HHAYKITUEH 1

IIpu CONPUKOCHOBCHUMU.




HccnepoBanue JAEUCTBUSA  AJIEKTPUYECKOrO IO  HA
MIPOBOJIHUKH U TUAJIEKTPUKH.

COopka M mpoBepka pabOThl DIEKTPUUYECKOH LENU
IIOCTOSTHHOTO TOKa.

W3mepenre U peryampoBaHue CUIIbI TOKa.

N3mepenne u peryaupoBaHue HapsHKEHUS.
HccnenoBanue 3aBUCUMOCTH CHIIBI TOKA, UAYIIETO YEPE3
pPEe3UCTOp, OT CONPOTUBIICHUS PE3UCTOPA U HANPSKEHUS
Ha PEe3UCTOpE.

OnbITHI, JIEMOHCTPHUPYIOLIUE 3aBUCUMOCTh
AJNIEKTPUUECKOTO COMPOTUBIICHUS MPOBOJHUKA OT €ro
JUIMHBI, IJIOLAAH [TONIEPEYHOr0 CEYEHUs U MaTepuaia.
[IpoBepka mpaBWIa CJIOKEHHUS  HANpPSODKEHUW  MpHU
MOCJIEIOBATEJIbHOM ~ COCIMHEHMHM JIByX PE3UCTOPOB.
[IpoBepka mpaBuiia I CUJIBI TOKA MpHU NapajlieIbHOM
coeMHEHUH  pe3uctopoB.  Ompexnenenue  pabOTHI
JJIEKTPUYECKOTO  TOKA, HAYIIEr0 4epe3  Pe3UcCTop.
OnpeneneHne  MOIIHOCTUM — 3JEKTPUYECKOIO  TOKa,
BBIICIIIEMOU Ha pesucrope. MccenenoBanue 3aBUCUMOCTH
CHWJIBI TOKa, UIYIIETO Yepe3 JaMIOUKy, OT HallPsDKEHUS Ha
Heil. Omnpenenenue KIIJ narpeBatens. MccnepoBanue
MarHUTHOTO B3aUMOJEHCTBUS TMOCTOSIHHBIX MAarHUTOB.
N3yueHne MarHUTHOTO MOJIsi OCTOSHHBIX MarHUTOB MPHU
X 00beIMHEHUH U pa3neneHuu. MccnenoBanue neicTBus
3JIEKTPUYECKOTO TOKAa HA MAarHUTHYHO CTPeENIKYy. OIBITHI,
JEMOHCTPHUPYIOLIME 3aBUCUMOCTh CHJIBI B3aMMOJICHCTBHS
KATYIIKHA C TOKOM U MAarHUTa OT CUJIbI TOKA U HAIIPABJICHUS
TOKa B KaTyiuke. M3ydeHue neicTBUS MarHUTHOTO TOJIS
Ha NPOBOJHUK ¢ TOKOM. KoHCTpyupoBaHue M M3yuyeHue
paboThI 3IIEKTPOJBUTATES. H3mepenne KIT
AJIEKTPOJIBUTATEIbHOMN YCTaHOBKHU. OnbIThI o
UCCJIEJOBAHUIO SIBJICHUS 3JIEKTPOMArHUTHON WHIYKIIMH:

HCCICIOBAaHUC W3MCHEHMI 3HAUYCHUS U HaIpaBJICHUA




HHAYKOUOHHOI'O TOKa

7.21

Odwusnueckue SBICHHS B MPHUPOJC: AJICKTPHUUCCKUE
SBIEHUA B  aTtMocdepe, OIJIEKTPUUYECTBO  KUBBIX
OpraHW3MOB, MarHUTHOE T0OJIE€ 3eMJIH, Apeid MOJOCOB,
POJb MarHUTHOTO TIOJISL JJISl )KM3HHM Ha 3emiie, TOJSIpHOE

CHAHUC

7.22

TexHuueckue yCTpPOMCTBA: JJIEKTPOCKOI, aMIepMerp,
BOJIETMETp, PEOCTaT, CUETUMK DICKTPUUIECKOH IHEPIUH,
3IEKTPOOCBETUTENIbHBIE  MPUOOPHI,  HArpeBaTeNbHbBIE
AIEKTPONPUOOPHI (mpumepsr), AIEKTPUYECKUE
NPEJOXPAHUTENH, OJIEKTPOMArHuT, JJIEKTPOABHUraTENh

IMOCTOAHHOTI'O TOKa, rCHEPATOP MOCTOSAHHOI'O TOKA

9 KIIACC
Kon
Kon snementa [IpoBepsieMbie 37IEMEHTBI COAEPIKAHUS
paszena
8 MEXAHUWYECKUE ABJIEHUA
21 Mexannueckoe JBWXKEHHE. MarepuanbHas — TOYKA.
. Cucrema orcuéra

8.2 OTHOCUTENBHOCTh MEXAaHUUYECKOTO JIBUXKEHUS

8.3 PaBHOMEpHOE TPSAMOIMHEMHOE JBUKEHUE
HepaBHoMepHoOe npsimonuHeiiHoe nBukeHue. CpenHssa u

8.4 MIHOBEHHAas CKOpPOCTb Te€jla IIpU HEPABHOMEPHOM
JBUKEHUU

95 VYckopeHue. PaBHOyCKOpeHHOE IIPSIMOJIMHEMHOE

' JIBIKEHUE

8.6 #H##Par###(CBoOoquoe magenne. OneITe! [ anmies
H#H##Par##HPaBHOMEepHOE JBWKEHHE TI0 OKPY>KHOCTH.

8.7 [lepron u yacrtota oOpamieHus. JluHeiHas u yrioBas
ckopoctH. LleHTpocTpeMHuTebHOE YCKOPEHHE

8.8 ITepssIii 3akoH HproTOHA

8.9 Bropoti 3akon Herotona




8.10

Tpetuii 3akon HeroToHa

8.11

#H##HPar##H#1 [puHIUIT CyTIepIIO3UIIUN CHJT

8.12 Cuna ynpyroctu. 3akoH ['yka

8 13 #H##Par###Cuna TpeHus: cuia TPEHUs CKOJIbKEHHUS, CUIIa
' TPEHUS TTOKOS, APYTHUE BUIBI TPCHUS

214 ##HPar#H###Cuiia  TSDKECTU M 3aKOH ~ BCEMHUPHOTO
' TATOTEHUS. Y CKOpEHUE CBOOOIHOTO MaIeHUS

8 15 JBuxenue rianet Bokpyr Conuna. [lepas kocMudeckas
' ckopocTh. HeBecoMocTh u nieperpy3ku

%16 PaBHOBecue maTepuaibHON TOUKH. AOCOIIOTHO TBEPIOE
' TEJ0

817 #H##Par###PaBHoBecue TBEPIOTO Tejla C 3aKPEIIEHHOU
' OCBIO BpauieHusl. MoMeHT cuibl. LIeHTp TsxecTn

8.18 WUmnynec Tena. MI3menenue ummnynbca. IMnybsc cuiisl

8.19 3aKOH COXpaHEHUs UMITyJIbCa

8.20 PeaxTnBHOE IBMKEHNE

8.21 Mexanudeckas paboTa U MOIITHOCTb

820 Pabora cun TsxkecTu, ynpyrocTH, TpeHus. CBs3b SHEPTUU
' U paboTHI

823 [loreHunanbHass dHEprusi Tena, MOJHATOTO  HaJ
' MTOBEPXHOCTHIO 3€MJIU

8.24 [ToTreHManbHasg SHEPTUS CKATOU MPYKUHBI

825 #H##Par###Kunernueckass ~ SHEprus. Teopema o
' KUHETUYECKON IHEPTUHU

8.26 HiHtPar#H#H#3aKoH cOXpaHEHUS] MEXaHUYECKOW IHEPTHU

8.27 [IpakTu4eckue pabOTHI:

Omnpenenenue cpeaHeil CKOPOCTU CKOJbXKEHHUS Opycka
WIM JBW)KEHHS IIapuKa II0 HAKJIOHHOM IJIOCKOCTH.
Onpenenenue yCKOpeHUsl Tejla IpU PaBHOYCKOPEHHOM
JBUKEHUH 110 HAKIIOHHOW IJIOCKOCTH.

HccnenoBanue 3aBUCUMOCTH IIyTH OT BPEMEHHU IPHU
PaBHOYCKOPEHHOM JIBI>KEHUU 0€3 HayaJIbHOM CKOPOCTH.
IIpoBepka rumoTessl: €ciu IpU PaBHOYCKOPEHHOM

JBVXXCHUU 0e3 HavaJbHOMI CKOPOCTH IIYTHU OTHOCATCS KaK




PsLT HEYETHBIX YHCEIN, TO COOTBETCTBYOIIUE IPOMEIKYTKH
BPEMEHU OJMHAKOBBI.

HccnenoBanne 3aBUCHMOCTH CHITBI TPEHUSI CKOJIBKCHUS
OT CWIbl HOpMaipHOro jasieHus. OmnpeneneHue
Kod(pUIMEHTa TpPeHUsi CKoJbkeHus. OrmnpenencHue
kEcTkocTH Tpyx)uHBL OrmpeneneHue pabOTHl  CHIIBI
TPEHUST TPH PABHOMEPHOM JIBXKEHMH TeJa IO
TOPU30HTANIbHOM MoBepxHOCTH. OrmpeneneHne padOThbI
CHJIBI YIPYTOCTH IIPU NMOABEME IPpy3a C UCHOIb30BAHUEM

HCIIOJABHXHOI'O U MOABUXKHOT'O 0J10KOB

duznyeckue SABICHHUSI B npupoac: NpujinBbl U OTJIMBBI,

8.28 nBwxkeHue TuiaHeT CONMHEYHOM CHCTEMBI, PEaKTUBHOE
JIBI>KEHUE KUBBIX OPTraHU3MOB
820 TexHuueckue  yCTpOWCTBA:  CHHUJIOMETpP,  JAATUUKH

MMOJIOKCHUA, pACCTOAHNA 1 YCKOPCHUS, PAKCTBI

MEXAHNYECKUE KOJIEBAHMA 1 BOJIHBI

KonebarensHoe JABHOXKCHHC. OcHOBHBIC XapPaKTCPUCTUKU

>l KoJIeOaHUI: TIepHOJI, 9aCTOTa, aMILIATY 14
99 Maremarnueckuit u NIPYKUHHBIN MAasiITHUKHU.
. [IpeBparenre sHEpPruu Npu KoueOaTeIbHOM IBHKEHUU
93 3aryxawomue kojeOaHus. BriHyXIeHHbIE KoneOaHUs.
' Pesonanc
Mexanudeckue BONHBI. CBOWCTBA MEXaHUYECKHUX BOJIH.
94 [IpononbHbIE M MoONEpeyHbIe BOJIHBI. J[JIMHA BOJHBI U
' CKOPOCTh €€ pacnpocTpaHeHHUsl. MexaHn4ecKue BOJIHbI B
TBEPJIOM TeJle, CEHCMUYECKHUE BOJHBI
9.5 3ByK. ['poMKOCTH M BbICOTa 3ByKa. OTpa’keHHE 3BYyKa
9.6 Wudpa3Byk u yabTpa3Byk
9.7 [TpakTyeckue paboOTHI:

Onpenenenne  9acToThl H  Nepuoja  KoyieOaHWi
MaTeMaTH4eCcKOro MasTHHKA.

OnpeneneHue  9acToTbl M INepuojaa  KoseOaHui
NPY>KUHHOTO MasTHHUKA

HccnenoBanue 3aBUCHUMOCTH  Tepuoja  KoyieOaHui

MOABCIICHHOI'O K HHUTHW TIpy3a OT JJIWMHBI HHUTH.




HccnenoBanue 3aBUCUMOCTH — mepuoja  KoseOaHMid
MPYKUHHOTO MasiTHUKa OT Macchl Tpy3a. lIpoBepka
HE3aBUCHMOCTH nepuoaa Kose0aHuit rpysa,
MOJIBELICHHOTO K HUTH, OT MAacChl Ipy3a U KECTKOCTU
Npy>XUHBL. M3MepeHne yCcKopeHus CBOOOTHOTO TaICHHS
®u3nyeckue SBICHUS B NPUPOJE: BOCIPHUITHE 3BYKOB
9.8 JKUBOTHBIMH, 3EMJIETPSICEHUE, CEeHCMHYECKHUEe BOJIHBI,
IlyHaMH, 3XO
9.9 TexHudeckue yCTPOMCTBA: 3XOJOT, HCIIOIb30BAHKE
' yJIbTpa3ByKa B OBITY U TEXHUKE
OJIEKTPOMATHUTHOE ITOJIE U SJIEKTPOMAT'HUTHBIE BOJIHBI
101 DJeKTPOMarHuTHOE TMoJie. DJIEKTPOMATHUTHBIE BOJIHBI.
' CBolicTBa 3JIEKTPOMATrHUTHBIX BOJH
10.2 [Ikana 371€eKTPOMarHUTHBIX BOJIH
103 OnexkTpoMarHuTHas mnpupoga ceta. CKOpPOCTh CBeTa.
' BosiHOBBIE CBOMCTBA CBETA
10 [TpakTdeckue paboTHI:
10.4 W3yueHne CBOMCTB 3JIEKTPOMArHUTHBIX BOJIH C TIOMOIIBIO
MOOMIIBHOTO TenedoHa
Ousnyeckue SABICHHUS B TMPUPOJE: OHOIOrHYEcKoe
10.5 neicTBue BUMMOTO, yIBTPadUOIETOBOTO u
PEHTTEHOBCKOTO M3Ty4YeHH
10.6 Texuuyeckue yCTpoiicTBa: UCIIOJIb30BaHUE
' AJIEKTPOMAarHUTHBIX BOJIH JIJIsl COTOBOM CBSI3U
11 CBETOBBIE SABJIEHUA
11.1 JlyueBas moneinb cBera. ICTOUHHKHM cBETa
11.2 [IpsamosnnHETHOE pacIpOCTpAHEHUE CBETA
113 Otpaxenue ceta. [lmockoe 3epkano. 3aKOH OTpaKEHUS
' cBeTa
114 ITpenomiienune cera. 3akoH npenomiieHus ceera. [lonnoe
' BHYTpPEHHEE OTPaKEHUE CBETA
11.5 JInnza. Xop myyen B IMH3E
11.6 Onrtuueckast cucteMa Qoroarnmapara, MHUKPOCKOINA H
TeJecKona




11.7

['ma3 kak onTuyeckas cucTeMa. bIM30pyKOCTh U

JAIIbHO30PKOCTh
118 Paznoxenue 6enoro cBera B crektp. OnbiTel HploTOHA.
' CrnosxeHue ceKTpajJbHbIX IIBETOB. Jlucnepcus ceeta
[IpakTuueckue paboOTHI:
##HParf##lccnenoBanue 3aBUCUMOCTH yIJla OTPaXEHUS
CBETOBOTI'O JIy4a OT YIJIa MaJeHHUs.
##HtPar#H#l3yueHne  XapakTepUCTUK  H300paKeHUS
IpeIMeTa B INIOCKOM 3epKajle.
#H#HPar###ccnenoBanue 3aBUCUMOCTH yria
MPEJIOMJIEHUSI CBETOBOTO Jiyya OT yrja MaJIeHus Ha
119 TPaHHULIE «BO3/IyX — CTEKIIOM.
' ##HPar###llonyyenne  M300pakeHU ¢ MOMOILBIO
CcOOMpAarOIIEH TNH3HI.
###Par###Onpeneneane  (HOKYCHOTO pacCTOSHUA |
ONITUYECKOH CHIIBI COOMpArOIEH TUH3BI.
HHHPar###OnBITEL TI0  pas3lioKeHUIO Oeoro cBeTa B
CIIEKTD.
H#HPar#H###ONbITH 10 BOCIIPUITHIO LIBETA IPEAMETOB IPU
WX HaOJIIOJICHUU Yepe3 IIBETOBbIC (UIBTPHI
®dusnueckue sBIEHUsA B mpupoje: 3atMeHus CoyHLA U
11.10 JIlyHBI, 1BeTa TeN, ONTHYECKHE SIBICHUS B aTtMocdepe
(uBeT Heba, pedpakims, paayra, MUPax)
T TexHuyeckue yCTpOICTBA: OUKH, MIEPUCKOTI,
' ¢oroamnmapat, ONTUYECKHE CBETOBO/IBI
12 KBAHTOBBIE ABJIEHU A
" Oneitel Pesepdopna u 1utaneTapHas MoOJeinb aToMa.
' Mogaens atoma bopa
122 Hcnyckanve W MOTJOLIEHHWE CBETa aroMoM. KBaHTHI.
' JInneilyaTele CIIEKTPHI
12.3 PannoaktuBHOCTh. Anb(a, 6eTa- U raMMa-u3IydeHUs
104 Crtpoenue atoMHOr0 s11pa. HykinoHnHas Mojiesib aTOMHOTO
' anpa. M3oromnsl
12.5 PannoaktuBubie mnpeBpamenus. [lepuon mnomypacnana




ATOMHBIX AICP

AnepHbie peakiuu. 3aKOHBI COXPAHEHUS 3apsilOBOTO U

12.6
MaccOBOI'0 YHCET
12.7 OHeprus cBA3M aTOMHBIX siiep. CBsA3b MAacChl U SHEPTUU
123 Peakuuu cunTe3a u nenenus suep. VIcTouHUKH SHEPrun
' CouHIta 1 3831
129 Slnepnas  sHepretuka. JledcTBHME — paguMOaKTUBHBIX
' M3JTyYEHUI Ha KUBbIE OpraHU3MBI
[TpakTuyeckue paboTHI:
HaGnronenne CrUlOImHBIX HW - JTMHEHYATHIX  CIIEKTPOB
U3IyUYEHUS.
12.10
HccnenoBanue TPEKOB: U3MEPEHNUE SHEPTUU YACTHIIBI 10
TOPMO3HOMY IyTH (110 hoTorpadusim).
H3mepenune paanoakTUBHOTO (poHa
®usnueckue ABJICHMS B IPUPOJE: €CTECTBEHHBIN
paZvoaKTUBHBIN ¢oH, KOCMHUYECKHE IyuH,
12.11 palMOaKTUBHOE W3JIyYEHHE MPUPOJHBIX MHUHEPAJIOB,
JEUCTBUE PAJUOAKTHBHBIX MW3JIy4CHHH HaA OpraHHM3M
4eJI0BeKa
19 12 Texnuueckue YCTPOMCTBA: CIIEKTPOCKOII,

WHJIUBUyaJIbHBIN JO3UMETpP, Kamepa Buiibcona




ITPOBEPAEMBIE HA OI'D ITIO ®U3UKE TPEBOBAHMUS K PE3YJIbTATAM
OCBOEHHUA OCHOBHOM OFPA30BATEJIBHOMN ITPOT'PAMMBI OCHOBHOI'O
OBHIET'O OBPA3OBAHUA

Kon
NpoBepsieMoOro
TpedOBaHMSI

IIpoBepsiemblie TpeOOBaAHMS K NPEAMETHBIM pe3yJjibTaTaM 0a30BOro
YPOBHSI OCBOCHUS OCHOBHOI 00pa30BaTeJIbHOM MPOrpaMMbl
OCHOBHOI0 00111er0 o0pa3oBanusi Ha ocHoBe PI'OC

[lonumanne ponmu  GU3MKM B HAYYHOM  KapTUHE  MHpa;
c(OpMHPOBAHHOCTH 0A30BBIX MPEJICTABICHUH O 3aKOHOMEPHO CBS3H U
MI03HABAEMOCTH SIBJICHUN NPUPOIBI, O POJIH SKCIIEPUMEHTA B (PHU3HKE, O
cuctemooOpasyroniei poinu (GU3NKH B Pa3BUTHUH €CTECTBEHHBIX HayK,
TEXHUKH M TEXHOJIOTHH, 00 IBOTIOINH (U3NIECKUX 3HAHUI U UX POJIH B
LIEJIOCTHOM €CTECTBEHHOHAYUYHOW KapTUHE MUPA, O BKJIAJIE POCCUMCKUX
U 3apyOeKHBIX YU€HBIX-(DU3UKOB B pa3BUTHE HAyKH, OOBSCHEHHE

MIPOIIECCOB OKPYKAIOIIETO MUPA, Pa3BUTHE TEXHUKU U TEXHOJIOTUMA

3HaHMs 0 BUJIaX MaTepUH (BEILIECTBO U MOJIE), O ABHKEHUHU KakK crlocooe
CYLIECTBOBaHUS MaTepHH, 00 AaTOMHO-MOJIEKYJIIPHOI TEOPHH CTPOCHUS
BEUIECTBA, O  (U3NYECKOM  CYIIHOCTH  SIBIEHUH  MPHUPOJBI
(MeXaHWYECKHX, TEIIOBBIX, 3JIEKTPOMAarHUTHBIX U KBAHTOBBIX ); YMEHHE
pa3nauyuaTrh SBJICHUS 10 ONMCAHUIO MX XapaKTEpHBIX CBOICTB U Ha
OCHOBE OIIBITOB, JEMOHCTPUPYIOIIUX JaHHOE (PU3NYECKOE SIBJICHUE;
YMEHHUE paclo3HaBaTh MPOSBICHUE U3YUYCHHBIX (PU3NUYECKUX SIBICHUH B

OKpY’KarollleM MUPE, BBIEISS UX CYIIECTBEHHbIE CBOMCTBA (IPU3HAKU)

BJ'IaJIeHI/Ie OCHOBaMH ITOHATHITHOTO arrmapara 1 CHMBOJIMYCCKOI'O A3bIKa
(pI/I3I/II(I/I N HUCIHOJIb30BAHUC UX JIS PCHICHUSA y‘{e6HBIX 3aaa4; YMCHUC
XapaKTCpPU3oBaTh CBOMCTBA TCI, (1)I/I3I/I‘-IGCKI/I€ ABJICHUA W MPOLECCHI,

HCIIOJIb3Y Q)YHI[aMeHTaJ'IBHBIC H OMITUPHYCCKUEC 3aKOHBI

YMeHue OonuchIBaTh HN3YYCHHBIC CBOMMCTBA Tell U (1)I/I3I/IIICCKI/IG SABJICHUA,

UCIONB3YS (PU3UUECKUE BETUIMHBI

Brnagenne OCHOBaMHM METOJOB HAyYHOTO IIO3HAHUS C YYETOM
coOmro/ieHns TIpaBujI 0€30IMacHOTO Tpyda: HaOmoaeHne (U3HYECKUX
SIBJICHUM

YMEHHE CaMOCTOSATEIbHO COOUPATH AKCIIEPUMEHTAIbHYIO0 YCTAHOBKY U3
JaHHOTO Habopa 000PYI0BaHMUS IO UHCTPYKIIUH, OTICHIBATH XOT OMBITA

1 3aIIUCBIBATh €r0 Pe3yJIbTaThl, POPMYJIHUPOBATH BHIBOIbI;




IIPOBE/ICHUE MPSIMBIX U KOCBEHHBIX U3MEPEHUH (PU3NYECKUX BEIUYUH:
yMEHUE IUJJaHUPOBAaTh W3MEPEHHs, CaMOCTOSTEIbHO coOuparth
AKCIIEPUMEHTAJIbHYIO0 YCTAHOBKY 110 MHCTPYKIMH, BBIYUCIISATH 3HAUCHHE
BEJIMYHMHBI M aHAJIU3UPOBATh IIOJYYEHHBIE PE3YJbTaThl C Y4ETOM
3aJIaHHOM MOTPEIIHOCTH PE3YJIbTaTOB U3MEPEHUI;

IIPOBEJICHUE  HECIOXKHBIX  DKCIEPUMEHTAIbHBIX  MCCICIOBAHUM;
CaMOCTOSITENIFHO ~ COOMpATh  SKCIEPUMEHTAIBHYIO YCTaHOBKY U
MIPOBOAMTDH UCCIIEIOBAHUE TI0O HHCTPYKLINHU, IPEJCTABISTH OTYYSHHbIE
3aBUCUMOCTH (U3MYECKUX BEJIMYMH B BHJE Tabaull M rpaduKoB,
YUYUTHIBATh  IOTPEIIHOCTH, JENaTh BBIBOABI 10  pe3yibTaraM

HCCICOOBaAHUA

[lonnmanue  XapakTepHBIX  CBOMCTB  (U3MYECKUX  Mojelei
(MaTrepuasibHass TOYKa, aOCOJIOTHO TBEPIOE TENO, MOJCIH CTPOCHHUS
ra3oB, JKUAKOCTeW W TBEPIABIX TeJ, IUIAaHETapHas MOJENIb aToMa,
HYKJIOHHAsT MOJIeJIb aTOMHOTO Sipa) U YMEHHE MPUMEHSTh UX IS

00BsACHEHHS PU3HUECKUX MPOIIECCOB

YMmenue o0bACHATH (hU3MUECKHE NPOIECChl M CBOMCTBA TEN, B TOM
yucie M B KOHTEKCTE€ CHUTyalUd MPaKTUKO-OPUEHTUPOBAHHOTO
XapaKTepa, B YaCTHOCTH, BBISBISATH MPUYMHHO-CIICACTBEHHBIC CBSI3H U
CTPOUTH OOBSICHEHHE C OMOPON HA M3YYCHHBIE CBOMCTBA (U3UUYECKUX

SIBIICHUH, PU3NIECKUE 3aKOHBI, 3aKOHOMEPHOCTH U MOJIEIH

YMenue pemarh pacu€THeie 3amaud (Ha 0aze 2 — 3 ypaBHEHHN),
UCIOJIB3Y$ 3aKOHBI U OPMYJIBL, CBSI3bIBAIOINE (PU3NUECKHE BETHUUNHBI,
B YaCTHOCTH, 3allMCbIBATh KpPATKOC YCJIOBHUC 3aJiadi, BbISABJIATH
HEJIOCTAIOIINE JIaHHbIE, BRIOWPATh 3aKOHBI M (POPMYJIBI, HEOOXOIUMBIE
Uis e€ pelIeHHs, HWCIOJIb30BaTh CIPABOYHBIC [aHHBIC, MPOBOIUTH
pvaéTBI N OLNCHHMBATb PCATUCTUYHOCTH IIOJIYYCHHOI'O 3HAYCHHA
(bu3MYECKOI BEIMUNHBI; yMEHHE OIPEIeSATh Pa3MEPHOCTH (hU3HUECKOM

BEJINYUHBI, [TOJTYYEHHOU MPU PEIICHUU 3aa4H

VYMmenue XapaKTCpPU3oBaTh MMPUHIUIIBI HeﬁCTBHﬂ TEXHUYCCKUX
YCTPOWCTB, B TOM YHCJIE OBITOBBIX HPUOOPOB, W TPOMBIIIICHHBIX
TCXHOJIOTHYCCKUX IMPOHCCCOB IO UX OMHUCAHWIO, UCIIOJIB3YysdA 3HAHUA O
CBOMCTBax (U3MUECKUX SBJICHUH U HEOOXOAUMble (PU3NUECKHE

3aKOHOMCPHOCTHU

10

YMmenue HUCIIOJIB30BaTh 3HAHUA O (bHBPI‘-ICCKI/IX SABJICHUAX B




MTOBCETHEBHOM JKU3HU ISl 00eCcTIeUeHHs 0€30MTaCHOCTH ITPH 00pallieHun
¢ OBITOBBIMU MPUOOpPAMU M TEXHHUECKUMHU YCTPOMCTBAMH, COXPAHEHHUS
3I0POBBbS U COOJIOJICHUS HOPM OSKOJOTMYECKOTO0 TIOBEACHHUS B
OKpyXarollle cpene; TNOHMMaHUE HEOOXOJUMOCTH MPUMEHEHHUS
JNOCTIDKEHHH  (QU3WKM W TEXHOJNOTHMH I palOHAIBHOTO

MPUPOIONOIB30BaAHUS

11

OneIT moucka, MpeoOpa3oBaHUA U TPEACTABICHUS HHPOPMAIUH
(U3HYECKOTO COJEp)KaHUs C HUCHOJIb30BaHUEM WH(GOPMAIMOHHO-
KOMMYHHKATUBHBIX TEXHOJIOTMI; YMEHHE OLIEHUBATH JOCTOBEPHOCTh
MOJly4eHHOM WH(OpMAaMM HA OCHOBE WMEIOIIUXCS 3HAHWA U
JOTIOJIHUTEIBHBIX ~ HMCTOYHUKOB;  YMEHUE  HCHOJIb30BaTh  IpHU
BBITIOTHEHUH YYEOHBIX 3aJaHUl HAay4HO-TIOMYJSAPHYIO JIUTEPATypy
(U3HYECKOTO COJIEpKaHUsl, CIPABOYHBIE MaTepUalbl, PECYpChl CETH
WnrtepHer; BnajeHue 0a30BBIMH  HaBbIKAMU  MpeoOpa3oBaHUS
uH(pOpMallMM W3 OJHON 3HAKOBOW CHCTEMBI B JIPYTyH0; YMEHHE
co371aBaTh COOCTBEHHBIC MICHbMEHHBIE M YCTHBIE COOOIICHHS HAa OCHOBE

I/IH(l)OpMaLII/II/I N3 HCCKOJIbBKUX NCTOYHHUKOB




INEPEYEHD 9JIEMEHTOB COAEPXAHUSA, IIPOBEPAEMBIX HA OI'D 110 ®PU3UKE

Kon IIpoBepsieMblii 3JIeMEHT COAEPKAHUS
1 MEXAHUWUYECKUE SABJIEHUA
. Mexannueckoe  ABWKeHME. MarepuanpHas Touka. CucremMa  oTcuéra.
' OTHOCHUTENBHOCTD JBUKEHUS
PaBHOMepHOE U HepaBHOMepHOE ABMKeHHE. CpenHsst ckopocTs. Dopmyna st
1.2 BBIYHCIICHHSI CPETHEH CKOPOCTH: V = S/t
PaBHOMepHOE TIpSIMONMHENHOE NBHXEHHE. 3aBUCUMOCTh KOOPAMHATHI Tejia OT
BPEMEHHU B CITy4ae PaBHOMEPHOTO MPSIMOJIMHEUHOTO JIBUKECHUS:
1.3 x(t)=x,+vt
I'padmkn 3aBUCUMOCTH OT BpPEMEHH [UIsl MPOEKIUH CKOPOCTH, MPOEKIUU
nepeMenieHus, My TH, KOOPIUHATHI TPU PABHOMEPHOM MPSMOJIUHEHHOM JBUKEHUN
3aBUCUMOCTh KOOpPAMHATHI TeJa OT BPEMEHM B CiIyyae pPaBHOYCKOPEHHOI'O
MPSMOJIMHEMHOTO JIBUKECHHUS:
7
S =vg # i+ ay = ;
2
@opMynbl AJIA MPOCKUUU NEPEMEIICHHs], MPOEKUUU CKOPOCTH U MPOEKIUHU
YCKOpPEHUS IPU PaBHOYCKOPEHHOM NPSMOJIMHENHOM JIBUKEHUU:
1.4 s, (D=0, t+a,- L,
2
U.\'('f) =Upy T4, 1,
a (f) =canst,
U:I: - U-_I: =2a,s,
I'padmkn 3aBUCMMOCTH OT BpEMEHU I MPOSKIHMH YCKOPEHHUs, MPOEKINU
CKOPOCTH, TMPOEKIHH [EpPEMEIICHUs], KOOpAUHATHl MpHU PaBHOYCKOPEHHOM
MPSIMOJIMHETHOM JIBU’KEHUU
CBobonHoe mageHue. PopMyIibl, ONMUCHIBAIOIIME CBOOOAHOE MaJieHHE Teia IO
s BEPTHUKAIU (JBH)KEHUE TeJla BHU3 WK BBEPX OTHOCUTENIBLHO MOBEPXHOCTU 3EMJIN).
' I'paduku 3aBUCMMOCTH OT BpEMEHHU MJIs MPOEKIHMH YCKOPEHHUs, MPOEKLIUU
CKOPOCTH M KOOPJAWHATHI PH CBOOOHOM MAJCHUU TeJla 10 BEPTUKAIN
CKOpOCTh pPaBHOMEpPHOTO [JBHWKEHHs Tella MO OKpyXHOCTH. HampaBieHue
1.6 CKOPOCTH.
®opmyna UIsl BBIYUCICHHUS CKOPOCTH 4epe3 pajuyC OKPYKHOCTH M MEPHOJ

54




oOparieHus:

2nR
T

L=

LlenTpocTpeMuTenbHOe yCKOpeHHe. HampaBieHue IEeHTPOCTPEMHUTEIEHOTO

YCKOPCHUA. cDOpMyJ'IEl AJId BBIYUCJIICHUA YCKOPCHUA:

1.7

Macca. ITnorHocTs Bemectsa. @opmMysia sl BBIYUCICHUS INIOTHOCTH:

_m
=5

1.8

Cuma — BCKTOpHAasA (I)I/ISI/I‘ICCKaH BesmunHa. CloskeHue cuil

1.9

SBnenue nnepuuu. [lepBeiii 3akoH HeroToHA

1.1

Bropoii 3axkoH HeroToHAa:
F=m-a

COHaHpaBHCHHOCTL BCKTOpa YCKOPCHHA TCJIa U BCKTOpPA CUJIbI, ):[CI\/'ICTBYIOI_I_ICI\/’I Ha

TCII0

1.1

B3anmoneiictue ten. Tpernii 3akoH HeroToHa:

Iy ==y

1.1

TpeHHe TIOKOA U TPCHUC CKOJILKCHUS. (DopMyna AJI1 BBIYUCJIICHUA MOAYJIST CHUJIbI

TPCHUSA CKOJILXKCHUSA!

FIP =n-N

1.1

Hedopmarust Tena. Ympyrue u Heymnpyrue nedopmanuu. 3aKOH YHPYTou

nedopmaruu (3akoH ['yka):

F=k-Al

1.1

BcemupHoe tarorenne. 3aKkOH BCEMUPHOTO TATOTEHUS:

my -,
F=-Gg -1 "2
R
Cuna TsixecTd. Y CKOpeHHe CBOOOHOTO MaJICHHUS.
dopmyiia 1715 BBIYUCICHUS CHIIBI TSDKECTH BOJIM3H moBepxHOCTH 3emun: F = mg.
JBuxenue rmianet Bokpyr Conuna. [lepBas kocMudeckast CKOPOCTb.

HesecomocTs u neperpysku
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1.1

Wmmynbe Tena — BeKTOopHasi pu3ndeckasi BeJIMYMHa.
p=mo

Nmnynbe cucremsl Ten. M3menenne umiynbsca. UMnysnbe cuisl

1.1

3aKkoH COXpPAaHCHUSA UMITYJIbCa JIA 3aMKHyTOI\/’I CHUCTCMBI TCII:
p=myly +m, U, =const

PeakTuBHOE ABMXKEHUE

1.1

Mexanunueckas padota. @opmMyiia A BBIYMCICHUS PaOOThI CHIIBI:

A=Fscosct

Mexannueckass MOITHOCTb:

1.1

Kunernueckas u MNOTCHIUAJIbHAs SHCPIrUs. q)OpMYJIa JJIA BBIYHUCJIICHUA

KUHETHYCCKOMN OHECPIHUH:

2

Ly
B3

Teopema o kuHeTHUeCcKOU d3Heprun. Popmyia g BBIYUCICHUS TOTCHIMAIBHON

SHEPIrUM Teja, MOJAHATOIO

HaJ 3eMIIEH:

E_ =meh
p o

1.1

Mexannueckas OHCPIuUsi:
E=E,+E,

3aKOH COXpaHEHHs MEXaHUYECKOHN 3Heprun. Popmyia 1y 3aK0OHA COXPAaHEHUS
MEXaHUYECKON YHEPIUU B OTCYTCTBUE CWII TpeHUs: £ = const.

[IpeBpaiieHre MeXaHMUYECKON SHEPTUU MTPU HAJTMUUN CHIIBI TPEHUSI.

1.2

[TpocThie MeXaHU3MBI. «30JI0TOE TPABHIIO» MEXAHUKH.
Peruar. Moment cunbl: M - Fl.

VYcnoBue paBHOBECHS pblyara:
M +M +..=0
[TonBwxHbIN 1 HenoABXKHBIN 0510KkU. KII/I mpocThIX MEXaHU3MOB,

n= Anonesaas

"1:311:31133333

1.2

JlaBiieHre TBEPAOTO TeNa.

(DopMlea JJI BBIYUCIICHUA JaBJICHUA TBéleOFO TCIa:
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o
P=rg:

Jasnenue raza. ATMocdepHoe JaBieHuUE.

FI/I,I[pOCTaTI/I‘{CCKoe AaBJICHUC BHYTPH KUIKOCTH.

q)OpMyJIa JJId BBIYUCJIICHUA OAaBJICHUA BHYTPH ) KUAKOCTH!

P=PEh+Py,
1.2
5 3axoH [lackans. 'mapaBnuueckuii npecc
3akon Apxumena. Dopmyna IIg  ONPENETICHHUS BBITAJKUBAIOUIEH CHIIBI,
12 JEMCTBYIOLIEN HA TEJI0, IOrPYKEHHOE B )KUJIKOCTh WJIU Ta3:
3 Fpy =PEV
VYcnosue muiaBanud tena. [lnaBanue cynoB 1 BO3ayXxoIuIaBaHHUE
Mexanunueckue Konebanus. AMILIUTY1a, IEPUOJI U YacToTa Kosebanuid. @opmyiia,
1.2 CBSI3BIBAONIAS YACTOTY M MIEPHOJ] KOJNEOaHHil:
4 1
k]
1.2 MaremMatnueckuii W TNpPYKUHHBIM MasTHUKH. [IpeBpamienue sHeprum npu
5 K0JIe0aTeNbHOM JIBUKEHUHU
1.2
6 3aryxaromue konebanus. BeiHyX1eHHbIe KoneOanus. Pe3onanc
Mexannyeckue BOJHBL. [IpononibHbIE U MomnepeyHble BOJHBL. J[IMHA BOJIHBI U
1%2 CKOPOCTb pPaCIpOCTPaHEHUS BOJIHBL:
h=v-T
1.2 3ByK. ['poMKOCTh M BbICOTa 3ByKa. OTpa)keHHe 3BYKOBOM BOJIHBI HA TPAHHUIIE ABYX
8 cpea. MHdpa3ByK U yIbTpa3Byk
1.2 IIpaxmuueckue pabomul
9 N3Mepenne cpeaHell TUIOTHOCTH BEIIECTBA; ApPXHUMEIAOBOM CHIIBI; KECTKOCTH

NpPY>XUHBL, KO3(QQHUIHUEHTa TPEHUS CKOJbKEHHs; pabOTbl CUJIBI TPEHMS, CHIIBI
YIPYTOCTH; CpeIHEH CKOPOCTH ABIDKEHHsI OpycKa IO HAKJIOHHOW TUTOCKOCTH;
yCKOpeHHs OpycKa IpH JIBUKEHUU 110 HAKJIOHHOU IMIIOCKOCTH; YaCTOTHI U ITEpHo/Ia
KoJIeOaHWH MaTeMaTHYeCKOTr0 MasTHHKA; YacTOThl W Tepuoja KoJjeOaHHi
NpPY>KUHHOTO MasiTHUKA; MOMEHTA CHJIBI, ICHCTBYIOIIETO Ha PhIYar; paboThl CHIIBI
YIOPYTOCTH NP NOAbEME TPY3a ¢ MOMOIIBIO HEMOABMKHOTO 0JIOKA; pabOThI CHIIBI
YIPYTOCTH NPH MOJbEME IPy3a C MOMOIIBIO ITOIBMKHOTO OJI0Ka.

VccnemoBanne 3aBUCUMOCTH apXUMETOBOM CHITBI OT 00bEMa MOTPYKEHHON YacTH
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TeJa U OT IJIOTHOCTH KUJIKOCTH; HE3aBUCUMOCTH BBITAJIKUBAIOLIEH CUIIBI OT MacChl
Te€Na; CWIbl TPEHUS CKOJBXEHHSI OT CHJIbl HOPMAJIBbHOTO JAaBJIECHHUS M OT pOAa
MOBEPXHOCTU; CHUJIbl YHOPYIOCTH, BO3HHUKAaIOLIEH B TMpYKHWHE, OT CTENEHU
neopmanuy Mpy>KUHbBI; YCKOpeHUs: Opycka OT yIjla HakjJIOHa HAaIpaBIIAIOLICH;
nepuoaa (4acToThl) KoJieOaHUM HUTSHOTO MAasTHHKAa OT JJIMHBI HUTH; IEpUOJa
KoJIeOaHHUH TNPYKUHHOTO MasTHHKA OT Macchl Ipy3a M KECTKOCTH IPY>KUHBI;
UCCIICIOBAaHNE HE3aBUCUMOCTH TIepuoja KojleOaHUil HHUTSAHOTO MAasTHUKA OT

Macchl Tpy3a. [IpoBepka ycnoBus paBHOBECHS phluara

Du3zuyeckue a61eHUs 8 npupooe: TPUMEPHI IBHKEHUS C Pa3IMYHBIMU CKOPOCTSIMU

B ’KUBOM M HEXKHUBOMU nmpupone, JIEHCTBHE CHIIBI TPCHUA B INPHUPOAC U TCXHUKCE,

1.3 NPWINBbl U OTJIMBBL, JABMKEHUE IU1aHeT COJHEYHON CHUCTEMBl, pPEaKTHBHOE
0 JBMKEHHE )KMBBIX OPraHU3MOB, phlYaru B Telle YeJlOBeKa, BIUAHUE aTMOC(HEPHOTO
JaBJICHUS Ha KUBOW OpraHM3M, IUIaBaHUE PbIO, BOCIIPUATUE 3BYKOB KUBOTHBIMU,
3eMIIETPACEHUE, CEHCMUYECKUE BOJIHBI, I[yHAMH, 3XO
Texnuueckue ycmpoucmeéa.: CIAJOMETP, NATUYUKHU IIOJIOKEHHS, PACCTOSHUS H
YCKOpEHHUs, IUHAMOMETpP, MOJIIMWIIHUKY, PpAKEThl, pbluar, MOABWXKHBIA U
1.3 HETOJABKHBIA OJIOKH, HAKJIOHHAs IUIOCKOCTb, IPOCTbIE MEXAHHU3MBI B OBITY,
1 cooOmIanmecss Cocyabl, YCTPOHCTBO BOJOIPOBOJA, THAPABIMYECKUN Ipecc,
MaHOMETp, OapomeTp, BBICOTOMEp, MOPIIHEBOM HACOC, apeoMeTp, 3XOJIOT,
UCIOJIb30BAaHUE YIIBTPA3BYKA B OBITY M TEXHUKE
2 TEIIVIOBBIE ABJIEHWA
OCHOBHBIE NTOJIOKEHUSI MOJIEKYJISIPHO-KUHETHUECKON TEOPUU CTPOEHNUS BEIIECTBA.
2.1 Mopnenun TBEPIOTO, KHJAKONO M Ta3000pa3HOrO COCTOSIHMM — BEIIECTBA.
Kpucrannuueckue u amopgHbie Tena
25 JlBm>keHne wacTull BemecTBa. CBS3b CKOPOCTH  JBWKEHMSI 4YacTUL[ C
' Temneparypoil. bpoyHosckoe aBmxenue, 1uddysus
23 CMaumnBaHue U KaUJUISIPHBIE SBJICHUS
24 TemnnoBoe pacIMpeHne U cKaTue
2.5 TermnoBoe paBHOBECHE
Y Buytpennsas sHeprus. PaGota u Temonepenada Kak CHocoObl HM3MEHEHMS
. BHYTPEHHEH SHEPruu
2.7 Bujel Tenonepenadn: TEIONPOBOAHOCT, KOHBEKIUS, U3IyUCHHUE
HarpeBanue u oxnaxnenue tei. KonnuecTBo TEIoThl. Y 1eibHas TeI0EMKOCTB!
2.8 : \
Q=cm(t,—1,)
2.9 3aKOH COXPAaHEHHs JHEPIMM B TEIUIOBBIX IIpolLleccax. YpPaBHEHUE TEIJIOBOIO
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OastaHnca:

Q1 _Qg +..=0

Ucnapenue m xoHueHcauusa. V3MeHeHWE BHYTPEHHEH 3HEPrHM B MPOLECCE

2(')1 ucrapeHuss W KonaeHcanuu. Kunenume okuakoctH. YaenbHas — TemuioTa
napooOpazoBanus: L = Q/m
2.1
) Brnaxnocts Bo3myxa
[1naBnenue u kpuctammsanus. Mi3MeHeHre BHYTpEHHEN SHEPTUHU ITPH IIABJIICHUH
2.1 Y KpUCTAJUIM3alUU. Y AeJIbHAS TeIUIOTA TUIABJICHHUS:
2
=2
m
2.1 BHyTpeHHs1 3Heprusi cropanusi TOILIMBA. Y IeJbHAs TEIUIOTa CrOpaHus TOIUINBA: ¢
3 = (Q/m
2.1
4 [Tpuntumner padoTs! TeroBsix apurareneid. KIIJ[ TermmoBoro npurarens
IIpaxmuueckue pabomul
N3mepenne yaenbHONW TEIIOEMKOCTH METAUIMYECKOro HMWIMHAPA; KOJIUYEeCTBa
TEIUIOTHI, IOJYYEHHOT0 BOJAONH KOMHATHOM TeMIiepaTtypbl (PUKCHPOBAHHOI MacChl,
1 B KOTOpPYIO OMYIIEH HarpeThli UWIUHAP; KOJUYECTBA TEIUIOThI, OTJAHHOTO
5 HarpeThiM ITUINHAPOM, TIOCIIE OIYCKaHHUsS €ro B BOAY KOMHATHOW TEMIIEpaTyphl;
OTHOCUTEJIBHON BJIAXXHOCTU BO3AYyXa; YACJIbHOW TEIUIOTHl IUIABJICHUS JIbJa.
UccnenoBanne u3MEHEHUs] TEMIIEpATypbl BOJBI TPU PA3IMYHBIX YCIOBUSX;
SBIIGHUSI TETUIOOOMEHA MPU CMEIIMBAHUK XOJIOJHOM M ropsyeil BOJbI; mpoiiecca
UCIapeHus
1 Quzuueckue sa61enuss 8 npupooe. TOBEPXHOCTHOE HATSHDKCHHE U KalUJUISIPHBIC
é SBJICHUS B NPUPOJE, KPUCTAIUIBI B mpupone, uznyudenue ConHia, 3amep3aHue
BOJOEMOB, MOPCKHE OpH3bI; 00pa3oBaHUE POCHI, TYMaHa, HHEs, CHETa
Texnuueckue ycmpoiicmea: KanwUISIpbl, PUMEPHI UCIIOIB30BAHUS KPUCTAJIIOB,
2.1 KUJKOCTHBI TEPMOMETp, NAaTYMK TEMIIEPaTyphbl, TEPMOC, CUCTEMa OTOILICHUS
7 JIOMOB, TUTPOMETPBI, MICUXPOMETP, MapoBas TypOWHA, ABUTATEIh BHYTPEHHETO
cropaHus
3 OJIEKTPOMATHUTHBIE ABJIEHUA
3.1 DnekTpuzanus Tei. J[Ba Buaa 3JIeKTPUYECKUX 3apsI0B
3.2 B3aunmoneiicTBre 3apskeHHBIX Tell. 3akoH Kyona
33 3aKOH COXpaHEHHUS JIEKTPUUYECKOTrO 3apsia
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Onekrpuyeckoe mnotie. Hanpsok€HHOCTh  3yiekTpuyeckoro moss. [IpuHimn

34 CYTIEPIO3UIINH IIEKTPUIECKUX TMOJIeH (Ha KaueCTBEHHOM YPOBHE)
15 Hocurenn »snexrpuueckux 3apsaoB. JleliCTBHE JIIEKTPUYECKOTO TMOJA Ha
' ANEKTpUIECKUe 3apsanl. [[pOBOMHUKN U AUDIIEKTPUKHT
[TocTosaHHBIN AneKTpUUECKUi TOK. JleHcTBUs 3nekTpudeckoro Toka. Cuia Toka.
3.6 Hanpsoxenue.
I=q/t,U=A4/4
37 DNEeKTPUYECKOE COMPOTUBIIEHUE. Y ICTBHOE JIEKTPHUECKOE COMTPOTUBIICHUE:
' R =pl/S
3.8 3akon Oma a5 yyactka snexrpudeckoit nenu: [ = U/R
[TocnenoBarenbHOE COEIMHEHUE MPOBOHUKOB:
I,=1,: U=U;+U,: R=R,+R,
3.9 [TapannensHOE COeTMHEHNE TPOBOIHUKOB PABHOTO COMPOTHUBIICHHUS:
R
U=UsI=1+1,; RzE-.
CwMmelianHbIe COeTMHEHHS IPOBOJHUKOB
3.1
0 PaboTa u MmomHOCTE 35ekTpuueckoro Toka. 4 = Ult, P = Ul
3] 3akoH J[xxoynsa — Jlenua:
1 O=I" Rt
3.1 OneiT Opcrena. MarHutHoe Mosie NpsIMOrOo IPOBOJAHMKA € TOKOM. JInHumM
2 MAarHUTHOW UHIYKIIHMHA
3.1 MarauTHoe TII0Jie IIOCTOSHHOIO MaruHmTa. BzamMmomeicTBHE ITOCTOSHHBIX
3 MarHuTOB
3.1
4 JlelicTBME MarHUTHOTO TOJISI HA TPOBOJHUK C TOKOM
3.15 OnbiTel @apazes. SABiaeHne dAEKTPOMarHUTHON HHAYKIMK. [TpaBuso Jlenua
3.16 Ilpakmuueckue pabomol

N3mepenre  3JIEKTPUYECKOrO0  CONPOTHUBIICHUS  PE3UCTOPA;  MOIIHOCTH
AIIEKTPUYECKOTO TOKA; pa0OTHI IIEKTPHUUECKOr0 TOKa.

UccnenoBanue 3aBUCHUMOCTH CHJIBI TOKA, BO3HHUKAIOLIETO B IPOBOJHUKE
(pe3ucTophl, JIaMIIOYKa), OT HAMPSOKEHHUs] Ha KOHIIAX MPOBOJIHUKA; 3aBUCUMOCTH

CONIPOTUBJICHUA OT JJIMHBI ITPOBOAHUKA, TNIOMAAN €TI0 IOINCPCUHOTO CCUCHUSA U
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YACJIBHOT'O COIIPOTUBJIICHU.
HpOBepKa npaBujia I 3JICKTPUYCCKOTO HAIIPAKCHHUA IMPU MOCICAOBATCIBHOM
COCIMHCHNU TIPOBOJAHHKOB, IIpaBWjia A CHIIBI JJCKTPUYCCKOr0O TOKa IMpHU

mapaujicJibHOM COCAMHCHHUU IIPOBOAHHUKOB (pCSI/ICTOpBI u naMnqua)

Qusuueckue sA6leHUss 6 Npupode: DSIEKTPUUYECKUE SBICHHS B aTMocdepe,

3.17 AJIEKTPUIECTBO JKMBBIX OPraHU3MOB, MAarHUTHOE TOJIEe 3eMIIH, Jpeid MOIOCOoB,
POJIb MAarHUTHOTO TOJIS ISl AKU3HU Ha 3emile, OJIIPHOE CUSHUE
Texnuueckue ycmpouicmea: 53IEKTPOCKOI, aMIepMETp, BOJBTMETpP, PEOCTar,
11 CU€TUYMK  DIEKTPUYECKOH  HHEPrHH,  AJIEKTPOOCBETUTENIbHBIE  MPHOOPHI,
é HarpeBaTeIbHbIE AIEKTPOIPUOOPHI (TPUMEPHI), AIEKTPUUECKUE MTPETOXPAHUTEIH,
3JIEKTPOMArHUT, IEKTPOJBUraTeNlb OCTOSHHOTO TOKA, T€HEPATOpP MOCTOSHHOTO
TOKa
3.1
9 OnexkTpoMarHuTHbIe BOJHbI. [1Ikana 371eKTpOMarHUTHBIX BOJIH
3.2
) JIyueBas monens cBera. [IpsmMonnHeiHOE paclIpOCTpaHEHUE CBETA
3.2
. 3aKoH oTpaxeHus cera. [lmockoe 3epkano
3.2
5 [Ipenomiienue cBeTa. 3aKOH MPEIOMIIEHHUS CBETA
3.2
Jucnepcus cBera
3
3.2 JIunza. Xopn snyueir B nun3e. DokycHoe paccrossHue JuH3bL. OnTrHyeckas cuiia
4 nuu3el: D = 1/F
3.2
s I'na3 xak ontuyeckas cucrema. OnTuyeckre npuoopsbl
IIpakmuyeckue pabomul
##HPar#H##lI3Mepenne ONTUYECKOW CHIIbI coOuparomei JHH3bL, (HOKYCHOTO
paccTosiHUsL coOuparolel TMH3bI (10 CBOMCTBY paBeHCTBA Pa3MEPOB MpeaMeTa U
35 n300pakeHust, KOTJa IMpeIMEeT PacloIOKEeH B JBOHHOM (OKyce), MOKa3aTes
é IPEJIOMIIEHUS CTEKJIA.
#i#H#Par###lccnenoBanue CBOMCTBA M300paKE€HUs, IMOIYYEHHOIO C ITOMOIIBIO
coOuparoIiei JINH3bl; U3MEHEHHS (POKYCHOTO PACCTOSHUS JIBYX CIIOKEHHBIX JIMH3;
3aBHCUMOCTH YTIJla TPEJIOMIICHHUs] CBETOBOIO Jy4a OT yrja MaJeHHsl Ha IpaHHIe
«BO3J1yX — CTEKJIO»
3.2 Quzuueckue senenuss 6 npupoode. 3atmenus Comnna u JIyHbI, 1BeTa TeI,
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7 onTHYECKHUE ABIEHUS B aTMochepe (1iBeT Heba, pedpakius, paayra, MUPax)
3.2 Texnuueckue ycmpoticmea: O4YKH, TepUCKol, ¢oToanmapar, ONTHYSCKUE
8 CBETOBO/IbI
4 KBAHTOBBGIE ABJIEHUA
il PamnoaktuBHOCTE. Anbda-, Oera-, ramMma-u3lTydeHus. Peakiuu anbda-u Oera-
' pacmnana
4.2 OmneiTel Pe3epdopaa o paccesuuro anbda-vactuu. [Inanerapras Moaeas aToma
4.3 CocrtaB aToMHOTrO0 siapa. M30Tomnsl
4.4 [lepuon momypacmaga aTOMHBIX SAEP
4.5 SnepHble peaky. 3aKOHBI COXPaHEHUS 3aps0BOT0 U MACCOBOT'O YUCEI
Dusuueckue AGNeHUs 6 Npupooe: €CTECTBEHHBIH PaJUOAKTUBHBIA  (OH,
4.6 KOCMHUYECKHE Jy4d, paJAMOaKTUBHOE W3JIyYEHHE MPUPOJIHBIX MHUHEPAJIOB,
JeCTBHE PaJIMOaKTUBHBIX U3TYyUYEHUI Ha OpraHU3M YeJIOBeKa
Texuuueckue ycmpoticmea. CIEKTPOCKOI, MHAWBHUIYAIbHBIH JO3UMETP, Kamepa
7 Bunbcona, sinepHas sHepreTuka
ObpaszoeamenvHhule pecypcnl 011 no02omoseku Kk BIIP
1. denepanbHOE rocyAapcTBEHHOE OIOKETHOE yupexaeHue «DenepaabHblii HHCTUTYT
orieHkH kauectBa oopazoBanus» (PHUOKO) (https://fioco.ru/ ).
2. OO0pa3oBarenbHblii MOpTa A NOAroToBKU K sk3amMeHam CJJAM I'MA: PELILY BIIP
(https://vpr.sdamgia.ru/ ).
3. Caiit «BITP-EI'D» (https://vpr-ege.ru/ ).
4. Enunas cuctema ynusepcanbnoro oopasosanus ESUO (https://esuo.ru/ ).

[Tpu opranuzanuu oOpa3oBaTeNBHOTO Mpoiiecca o moaArotoBke k OI'D HeoOxoaMMO
PYKOBOJCTBOBATHCSI HOPMATUBHBIMH IOKYMEHTAMH, PETYJIUPYIOIIHUMHU IIPOBEAECHUE UTOTOBON
aTTecTaluu no (GU3MKe, U METOJUYECKIMH MaTeprallaMu, KOTOpble HaxoaaTcs Ha caiitax OUITU
(https://fipi.ru/). OcHOBHOE BHUMaHHWE MIPH MOATOTOBKE O0yYAIOIINXCS K HTOTOBOM aTTeCTAIINH
JIOJI’KHO OBITH HAMPABIECHO HA BBIMOJHEHUU NIEPBOH (TECTOBOI) YacTH IK3aMEHALIMOHHON PabOThI
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