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INOACHUTEJIBHASA 3AIIMCKA

AnanTtupoBaHHas pabouas nporpamma Juist odyuaronuxes ¢ PAC no ¢usuke Ha ypoBHE
OCHOBHOTO 00ImIero o0pa3oBaHUsS COCTaBJI€HA HAa OCHOBE TIOJOKCHHH H TpeOOBaHWM K
pe3yiabTaTaM OCBOEHUS Ha 0a30BOM YpOBHE OCHOBHOW 0Opa30BaTEeNbHONW IPOrpaMMBI,
npezcTaBieHHbIX B denepasbHOM roCyJapCTBEHHOM 00pa3oBaTeIbHOM CTaHAApPTe OCHOBHOI'O
obmero o6pazoBanusa (PI'OC O0O0), a Takke ¢ yuérom IlporpamMMbel BOCHUTAaHUS H
Konuenmuu npenogaBanust yuyebnoro npeamera «Dusnka» B 00pa3oBaTeIbHBIX OPraHU3AIMIX
Poccuiickoii @enepanum, peaan3yonx 0CHOBHbIE 0011e00pa30BaTeIbHbIC TPOrPAMMBI.

Conmepxanue  mporpaMMbel 1O  (QHU3UKE  HampaBlIeHO  Ha  (opMupoBaHUE
€CTECTBEHHOHAYYHOW TI'pPaMOTHOCTH OOYyYarolMXCsi M OpraHu3aluio H3ydeHus (U3MKUH Ha
JeSTEIbHOCTHON OcHOBe. B mporpamMme mo Qusuke y4UTHIBAIOTCS BO3MOXHOCTH Yy4eOHOIO
npeamera B peanm3anuu  TpedoBanuii PI'OC OOO K IUTAHUPYEMBIM JIMYHOCTHBIM U
METaNpeIMETHbBIM  pe3yibTaTaM  OOy4yeHHsA, a  TakkKe  MEXIPEIMETHblE  CBS3U
€CTECTBEHHOHAYYHBIX Y4eOHBIX NPEIMETOB Ha YPOBHE OCHOBHOI'O OOIIEr0 00pa30BaHMUs.

BaxHbIM acriekToMm u3yuyeHus npenmera «Pusmuka» g odyuarommxcs ¢ PAC aBnsercs
pa3BUTHE UX KU3HCHHBIX KOMIIETCHIUH. 3HAHUA U YMEHUsI, (HOpMUpyEeMbIe Y 00YJaromuXxcs Ipu
u3ydeHnn (U3MKHA, BO MHOTOM OCHOBaHBI Ha HAOJIOJCHUM U 32 (PU3MUECKUMH SIBICHHUSIMH,
HAOJI0JaeMBIMU B peajbHOM JKU3HU, a TaKXKe HMEIOT HE TOJIbKO TEOPEeTHYECKYl0, HO U
IIPAKTUYECKYIO0 HAIPABIECHHOCTD, PEATU3YyEMYIO0 B YPOUHOM M BHEYPOUHOM JEATEIBHOCTH YEPe3
BBINOJIHEHHE J1TAOOPAaTOPHBIX MCCIEJOBAHUM, OIBITOB, SKCIIEPUMEHTAIbHBIX HMCCIEIOBAHUN C
IIOMOIIBI0 M3MEPUTENIbHBIX MPpUOOpPoB U Ap. Bce 3TO MO3BOJAIOT MCIMONIB30BaTh PAaCIIMPATh
MHIMBUAYANbHBIA onbIT oOyvaromerocsi ¢ PAC u onuparbcsi Ha MPaKTUYECKOE NMPUMEHEHUE
[IOJIyYCHHBIX 3HAHUM U YMEHUHU B )KU3HMU.

IIporpamMMa no (u3MKe ycTaHaBIMBAET paclpeaesieHue y4eOHOro marepuajia o rojam
o0yuenust (1Mo Kiaccam), TpeajaracT MPUMEPHYIO IOCIEI0BATEIbHOCTh HM3YyUYCHHUSI TEM,
OCHOBaHHYI0 Ha JIOTUKE pa3BUTHUA I[PEJAMETHOTO COJEpKaHUS M Y4YETe BO3PACTHBIX
0COOEHHOCTEH 00yJaroNuXCsl.

[Tporpamma o ¢u3uke pazpaboTaHa ¢ LETbI0 OKa3aHUS METOAMYECKON MOMOIIU YUUTETIO
B CO3JIaHMM paboueil mporpamMmbl 0 y4eOHOMY MpeIMETY.

®dwusuka SBISAETCS CUCTEMOOOPA3YIOUIUM JIJIsl €CTECTBEHHOHAYYHBIX YUEOHBIX MPEJIMETOB,
MOCKOJIbKY (pU3MUYECKHe 3aKOHBI JIeKAaT B OCHOBE INPOLIECCOB M SIBICHUH, M3yYaeMbIX XUMHEH,
Ouosorueit, actpoHoMuel U (U3NIECKOi reorpadueil, BHOCUT BKJIAJ B €CTECTBEHHOHAYYHYIO
KapTUHY MHUpa, IpeloCcTaBisgeT HaubOosee sCHble 00pas3lbl NPUMEHEHHS HAayyHOro MeToja
MO3HAHMS, TO €CTh CIIOCO0A MOIYYEeHUS JOCTOBEPHBIX 3HAHUN O MUPE.

Opna u3 rIaBHBIX 334a4 QuU3ndyeckoro oOpa3oBaHHs B CTPYKType oOmiero oOpa3zoBaHUs
COCTOMT B (OPMHPOBAHMHM €CTECTBEHHOHAYYHONW TpPaMOTHOCTM W MHTEpeca K HayKe Yy
o0y4aromuxcs.

Nzyuenne ¢u3ukun Ha 0a30BOM YpOBHE IMPEIIOIAracT OBJIAJCHUE CIEAYIOIIUMHU
KOMIIETEHTHOCTSIMH, XapaKTEpU3YIOLUIMMH €CTECTBEHHOHAYUYHYIO T'PaMOTHOCTb:

® Hay4HO OOBSCHSTH SIBICHUS;

® OICHUBATh U IOHUMATh OCOOEHHOCTH HAYYHOT'O UCCIIEI0BAHUS;

® HHTEPHPETUPOBATh JAaHHbIE U MCIOJIb30BaTh HAy4YHbIE JOKa3aTebCTBA IS
MOJTy4eHUs BHIBOJIOB.
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Llenn wu3yueHuss pU3MKK HA ypOBHE OCHOBHOTO OOIIEro 0Opa3oBaHUS OIpPENEIICHBI B
Konuenmun npenogaBanust yueOHoro npeamera «Pusuka» B 00pa3oBaTEIbHBIX OpraHU3AIUIX
Poccuiickoii ®enepanuu, pealu3ylOIIUX OCHOBHbIE 0011e00pa3oBaTebHbIE IPOTrPaMMBbl,
yTBepKI€HHOW pemenreM Kosnernn MunuctepcTBa npocsemienus Poccuiickon denepanun
(mpotoxoit ot 3 nexadbps 2019 r. Ne [TK48H).

ey n3yyenus: GU3NKU:

e mpuOOpeTeHHWEe HHTEpeca W CTPEMIICHUS OOyYaromuXcs K HAYYHOMY HW3yYEHUIO
MIPUPOJIbI, PA3BUTHE UX MHTEIJIEKTYalbHBIX M TBOPUECKHUX CIIOCOOHOCTEHH;

e Dpa3BUTHE TMPEICTABICHWA O HAYYHOM METOAE TIO3HAaHWS ¥ (OPMHPOBAHUE
UCCJIEIOBATENILCKOTO OTHOIICHHUS K OKPYKAIOIIUM SIBICHUSM;

e (opMupoBaHHE HAYYHOTO MHUPOBO33PECHHUS KaK Pe3ysibTaTa W3y4YEeHUS OCHOB CTPOCHUS
MaTepud U pyHIaMEHTAIbHBIX 3aKOHOB (DU3UKH;

e (opMupoBaHHE MPEICTABICHUNA O POIM (PH3MKH TSI PA3BUTHS IPYTHX €CTECTBEHHBIX
HAyK, TEXHUKU ¥ TEXHOJIOTHUl;

® pa3BUTHE IMPEACTaBICHUN O BO3MOXHBIX cepax Oynymed mnpodeccnoHanIbHOM
JesITeNIbHOCTH, CBSI3aHHOM C (DM3MKOM, MOATOTOBKA K JajbHeieMy 00y4eHHI0 B 3TOM
HarpaBJICHUH.

JocTwkenne STHX Ieneil mporpamMmbl 10 (U3MKE Ha YPOBHE OCHOBHOTO OOIIETO

00pa3oBaHUs 00ECTICUNBACTCS PEIICHUEM CIIEAYIONTNX 3a1a4:

e nmpuoOpeTeHHe 3HaHUK O [UCKPETHOM CTPOCHHMU BEIIEeCTBA, O MEXaHUYECKHUX,
TEIUIOBBIX, DJIEKTPUYECKHX, MATHUTHBIX U KBAHTOBBIX SIBJICHUSX;

e nmpuoOpeTeHHe YMEHUH OMUCHIBATH M OOBACHATH (PU3WYECKHE SBICHUS C
MCTIOJIb30BaHUEM ITOTyYEHHBIX 3HAHUIA;

® OCBOCHHE METOJOB pEIIeHUs MPOCTEUIINX PACYETHBIX 3aJa4 C HCIOJIb30BaHUEM
¢u3nUecKux Moieel, TBOPYECKUX U MPAKTUKOOPUEHTUPOBAHHBIX 33/1a4;

e pa3BUTHE YMEHUW HaOMIOAATh MPHUPOAHBIE SBIEHUS ¥  BBHIIIOTHATH  OMBITHI,
nabopaTopHble pabOTHl M AKCIEPUMEHTAIBHBIC HCCIIECAOBAHUS C HCIIOJIB30BaHHEM
M3MEPUTENBHBIX TIPHOOPOB;

e ocBoeHHE NPUEMOB pabOThl ¢ HMH(popMaIueir (GU3MUECKOro COAEp)KaHUs, BKIIOYAs
MHPOPMALIMIO O COBPEMEHHBIX MJOCTIDKCHHSX (HU3UKH, aHAIW3 W KPUTUYECKOE
OlLIEHHMBaHKE UH(POpMAIUY;

® 3HAaKOMCTBO cO cepaMu NMpohecCHOHATBLHON eATeIbHOCTH, CBI3aHHBIMU C (PU3HUKOH,
Y COBPEMEHHBIMHU TEXHOJIOTUSIMHU, OCHOBAaHHBIMH Ha IOCTHKCHUAX (PU3MUIECKON HAYKH.

Ha uzydenue ¢usuku (6a30BbIiI ypOBEHB) HA YPOBHE OCHOBHOTO OOIIET0 OOpa3oBaHUS
oTBOoAMTCS 238 yacoB: B 7 kiacce — 68 yacoB (2 yaca B HeJlen0), B 8 kitacce — 68 yacoB (2 yaca B
Heneno), B 9 kitacce — 102 vaca (3 yaca B Henenio).

[Tpenyiaraemslii B mporpamme 1o usuke nepeyeHb Ja00paTOPHBIX padOT U OMBITOB HOCUT
PEKOMEH/IaTENIbHBIA XapakTep, Y4UTellb JAeJaeT BhIOOp MPOBEICHUS J1a0OpPaTOPHBIX paboT u
OTIBITOB C Y4ETOM MHIMBUAYAIBHBIX OCOOCHHOCTEH 00YJarOIUXCsl, CIIUCKA YKCTIEPUMEHTAIBHBIX
3aJ]aHWH, peIIaraeMpIX B paMKax OCHOBHOT'O TOCYJapCTBEHHOTO SK3aMEHa 10 (pU3UKE.



COJAEPKAHUE OBYYEHUA

7 KJIACC

Paznen 1. ®usnka u e€ poJib B NO3HAHUM OKPYKAKOIIEr0 MUPA.

®uzuka — Hayka o npupoze. fABneHus npupopl. GU3NUECKUe SBJICHUS: MEXaHUYECKUE,
TEIJIOBBIE, JJICKTPUYECKUE, MATHUTHBIE, CBETOBBIEC, 3BYKOBBIE.

@dusnueckue BenuuuHbL. M3mepenune ¢uznueckux BenuyuH. DHU3HMUECKUE NPUOOPHI.
ITorpemnocTs u3MepeHuil. MexayHapoiHas CUCTEMA €IUHHIL.

Kak ¢u3uka u apyrue ecrecTBEHHblE HAayKHU HU3y4aroT Ipuponay. EcrecTBeHHOHay4HBIN
METOJI TO3HaHMs: HaOJIOJEHHE, IOCTaHOBKA HAyYHOTO BOIPOCA, BBIIBIKEHUE TUIIOTES,
AKCIEPUMEHT IO TMPOBEpKE TIHUMoTe3, OoObsicHeHHWe HalmogaemMoro spiaeHus. Omnucanue
bu3nYeCKUX SBJICHUHN C IIOMOIIBIO MOJEIEH.

Hemoncmpayuu.

1. MexaHuueckue, TEIUIOBBIE, IEKTPUUECKUE, MATHUTHBIE, CBETOBBIE SIBJICHUS.

2. ®uznyeckue npuOOPHl U MpoLeaypa NPAMBIX U3MEPEHUI aHAJOrOBBIM M IHU(PPOBBIM

npudopom.

Jlabopamopmuwvie padbomot u onvimol.

Omnpenenenre 1EHbI AeIEHUS Kbl U3MEPUTENBHOT0 Ipudopa.

N3Mepenne paccTosiHUM.

H3mepenne 00bEMa KUAKOCTU U TBEPIOTO TEa.

Onpenenenue pa3MepoB MajbIX TeEl.

W3mepenue temneparypbl IpU IOMOLIM KMIKOCTHOIO TEPMOMETpa M JaTyuKa
TEMIIEPATYPBI.

AN oI e

6. IlpoBenenue wuccienoOBaHUS MO MPOBEPKE TUIOTE3bl: AAJBHOCTh MOJNETa IIApUKAa,
MyIIEHHOTO TOPU30HTAILHO, TEM OOJIbINe, YeM OOJIBIIIEe BEICOTA TyCKa.

Pa3znea 2. IlepBoHayaibHbIe CBeeHUA 0 CTPOCHUU BelllecTBA.

CrpoeHue BemiecTBa: aTOMbI M MOJIEKYJIbI, HUX pa3Mepbl. ONbBITHL, JTOKa3bIBAIOLIUE
JTUCKPETHOE CTPOCHUE BELIECTBA.

JBwxenue uactui BemiecTBa. CBS3b CKOPOCTU JIBMXKEHMSI YacTHI[ C TEMIIEpaTypoH.
bpoynoBckoe nBuxkenue, auddysus. BzanmonmelicTBUe dYacTUI[ BEIIECTBA: MPHUTSHKEHUE H
OTTAJIKUBAHUE.

ArperatHple COCTOSIHMSI BEIIECTBA: CTPOCHHUE Ta30B, KUAKOCTEH U  TBEPHABIX
(kpucTaiTMYecKux) Teid. B3auMOCBsA3b MEXIy CBOWCTBAMHM BEIIECTB B Pa3HBIX arperaTHbIX
COCTOSIHUSIX M HMX aTOMHOMOJIEKYJISIPHBIM cTpoeHHEeM. OCOOCHHOCTH arperaTHhIX COCTOSHUUN
BOJIBI.

Hemoncmpayuu.

1. HaGnrogenune 6pOyHOBCKOTO ABM)KECHUS.

2. Habmonenue nuddysuu.

3. HaOmionenue siBneHUi, OOBSCHSIIONNXCSA MPUTSHKCHHEM WIA OTTAIKHBAHUEM YaCTHUIL

BEILIECTBA.

Jlabopamopmuwvie padbomot u onvimol.

1. Ouenka nuameTpa aToMa METOJIOM PsIIOB (C UCTOJIb30BaHUEM (hoTorpaduii).

2. OnbIThI 10 HAOJIIOICHHUIO TEIJIOBOTO PACIITUPEHHS Ta30B.

3. OnbIThI 10 OOHAPYKEHUIO JEHCTBUS CUII MOJIEKYJIIPHOTO MPUTSKEHUS.

Pa3nen 3. /IBu:xkeHHe U B3auMO/IeiicTBHE TeJl.



Mexannueckoe JIBUXKEHHME. PaBHOMEpHOE U HepaBHOMEpHOE JBHXKEHHE. (CKOpOCTb.
CpenHsst CKOpoCTh IPU HEPABHOMEPHOM JBM)KEHUU. PacuéT myTH U BpeMEHU JBUKECHMUSL.

SBnenue wHepnuH. 3aKOH WHEPHUH. B3ammomencTBue Ten Kak MPUYMHA H3MECHECHHS
CKOpOCTU JIBM>KEHHUA Tesl. Macca kak mepa uHepTHOCTH Tena. [lmoTHocTh BemectBa. CBs3b
IUIOTHOCTHU C KOJIMYECTBOM MOJIEKYJI B €UHUIIE 00bEMa BEIeCTBa.

Cuna kak XxapakrtepucThka B3aumojencTBus Tten. Cuna ynpyroctd U 3akoH ['yka.
W3mepenne cwibl ¢ NOMOLIBKO JUHAMOMETpA. SIBieHME TAroreHus U cuia TsokecTH. Cuila
TSOKECTH Ha Jpyrux maHetax. Bec Ttema. HeBecomocTs. CrnokeHue cui, HanpaBiIEHHBIX 110
oz1HO# npsimoii. PaBHozelicTByIomas cuil. Cuila TpeHus. TpeHue CKOJIbXKEHHUSI U TPEHHUE TOKOS.
TpeHue B IpUpOAE U TEXHUKE.

Hemoncmpayuu.

Habmtoienue MexaHu4eckoro JBUKEHUS Tena.

N3mepenne cKkopoCTH NPSIMOJIMHEWHOTO JBUKEHUS.

Habntoienue sSiBJIeHUS HUHEPIIUH.

HaGnronenue u3MeHeHus! CKOPOCTH IIPU B3aUMOJICHCTBUH Tedl.

CpaBHEHHME Macc IO B3aUMOJIEHCTBUIO TEIL.

CrnoxxeHue cujl, HalpaBJIEHHbIX 110 OAHON IPSIMOM.

Jlabopamopmuwvie padbomot u onvimol.

1. OmnpeneneHue CKOPOCTH PABHOMEPHOIO IBMKEHHS (IIapHKa B KUAKOCTHU, MOJEIU
AIEKTPUIECKOTO aBTOMOOMJIS U TaK Jlajee).

2. Ompenenenue cpeiHel CKOPOCTU CKOJBXKEHHsI OpycKa WM IIapuKa MO HAKIOHHOU

S e

IUIOCKOCTH.

3. Omnpeznenenue MIOTHOCTH TBEPAOIO TEINA.

4. OrbITl, AEMOHCTPUPYIOILINE 3aBUCUMOCTh pacTshKeHHs (nedopMaiiu) NpyKUHBI OT

IIPUIOKEHHOM CHJIBI.
5. OmnbIThl, AEMOHCTPUPYIOIINE 3aBUCUMOCTb CHUJIbI TPEHMSI CKOJIBKEHUS OT Beca Teja U
XapakTepa COIPHUKACAIOIINXCS TOBEPXHOCTEH.

Pa3znen 4. /laBiienne TBEPABIX TeJl, )KUAKOCTEH U ra3oB.

Jasnenue. CriocoObl yMEHbLICHNS U YBEIMUYCHU JaBiieHus. [laBieHue ra3a. 3aBUCUMOCTh
JlaBJIeHUs ra3a oT 00béma, TeMmepatypsl. [lepenaua naBieHust TBEPABIMU TEJIAMU, )KUKOCTAMU
u razamu. 3axkoH Ilackans. [IHeBMaTnyeckue MamnHbl. 3aBUCUMOCTb JABJIEHUS JKUIKOCTH OT
rnyOunbl.  I'mapocratuueckuii  mapagokc. CooOmaromuecss cocynsl.  ['miapaBmuueckue
MEXAHU3MBI.

Atmocdepa 3emnan U atMocdepHoe aaBieHHE. [IpUYMHBI CyIIECTBOBAHHS BO3TYLTHOMN
o6onoukn 3emnu. OmbiTr Toppuuenmnu. M3mepenue armMocpepHOro IaBiIeHHUSA. 3aBUCUMOCTH
aTMOC(EpHOr0 JIaBJIEHUS OT BBICOTBI HaJX ypoBHeM Mops. I[IpuOopel s u3MepeHus
aTMOC(EpPHOTO AABJICHMUS.

JlelicTBuE )XUAKOCTH U ra3a Ha NOrpyKEHHOE B HUX TeJ0. BeITankuBaromas (apxumenoBa)
cuina. 3akoH Apxumena. [InaBanue ten. Bo3nyxomnaBanue.

Hemoncmpayuu.
3aBUCUMOCTb JIaBJICHUS T'a3a OT TEMIIEPATYPBbI.

Ilepenaya naBiaeHUs )KUAKOCTHIO U Fa30M.
Coobmaromuecst Cocyabl.

I'mapaBauyeckuit mpecc.

ITposiBnenue neiicTBus aTMOC(HEPHOTO AABICHHUSL.

Nk =
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3aBUCUMOCTDh BBITAJIKUBAIOLIEH CHJIBI OT 00BEMA MOIPYKEHHOM dYacTH Tena u
IUIOTHOCTH KHIKOCTH.

PaBeHCTBO BBITAJIKHUBAIOIIEH CUIIbI BECY BHITECHEHHOM JKHIKOCTH.

VYcnoBue T1ulaBaHMs TEJ: IJIABAaHUE WJIM TMOTPYKEHUE Tel B 3aBUCUMOCTH OT
COOTHOIICHHUS TNIOTHOCTEH TeJIa M JKUIKOCTH.

Jlabopamopmuwvie padbomot u onvimol.

1.

S.

HccnenoBanue 3aBUCMMOCTH Beca Tejla B BOJIE OT 00b&Ma MOTrpyKEHHOM B KUJIKOCTh
4acTH TeJla.

OmnpeneneHre BBITAIKUBAIOIIEH CHIIBI, JEHCTBYIOLIEW Ha TeNo, MNOrpYyXKEHHOE B
JKUJKOCTb.

IIpoBepka HE3aBUCUMOCTH BBITAJKUBAIOLIECH CHIBL, JACUCTBYIOLIEH Ha TEIO B
KHMJIKOCTH, OT MAacChl TeJa.

OnbIThl, IEMOHCTPUPYIOLIME 3aBUCUMOCTD BBITAIKMBAIOUICH CHUIIBI, JEHCTBYIOIIEH Ha
TEJIO B XKMJKOCTH, OT 00bEMA NOrpyKEHHON B MKHUJIKOCTh YaCTH TeJla U OT IUNIOTHOCTU
JKUJKOCTH.

KoHcTpynpoBanue apeomerpa WM KOHCTPYHPOBAHME JIOAKUM M OIpENEIIEHUE €€
rpy30M0AbEMHOCTH.

Pa3nesa 5. PaGora n MoiHOCTD. JHeEprus.
Mexannueckast pabota. MoOILIHOCTb.

[IpocTeie MexaHU3MBI: pblyar, OJIOK, HAKJIOHHAsl IUIOCKOCTb. [IpaBuiO paBHOBECHS
peiuara. IlpuMenenue mpaBuia paBHOBecHs pblyara K OJOKy. «30JI0TOE€ MPaBUIO» MEXaHHUKH.
KIIJ nmpocTbix Mexanu3MoB. [IpocTbie MeXaHU3MBI B OBITY U TEXHUKE.

Mexanuueckas sHeprus. Kunernueckas W mnoTeHuuanbHas 3Heprus. lIpespaiuenue
OJIHOTO BU/Ia MEXaHUUYECKON SHEPTUHU B APYTroi. 3aKOH COXPaHEHUs DHEPIUH B MEXAHUKE.

Hemoncmpayuu.

1

IIpumepsl IPOCTBIX MEXAHU3MOB.

Jlabopamopmuwvie padbomut u onvimol.

1.

Omnpenenenve paboThl CHJIBI TPEHUS IPU PABHOMEPHOM JBM)KCHHUU Tejla 110
TOPU30HTAILHOM MOBEPXHOCTH.

2. HccnenoBanue ycioBUI paBHOBECHS pblyara.

3. Hsmepenue KII/] HakIOHHON MJIOCKOCTH.

4. H3ydeHue 3aKOHA COXPAaHEHUS MEXAHUYECKOM SHEPTUU.
8 KJIACC

Pa3pnen 6. TenuioBblie siB1eHUS.

OCHOBHBIE MOJIOKEHHSI MOJIEKYJIIPHO-KMHETUYECKOM TEOPUHU CTpOEHUs BellecTBa. Macca
U pa3Mepbl aTOMOB M MoOJEKyJd. OmNbITbl, NOATBEPKIAIOLIME OCHOBHBIE IOJIOKEHUS
MOJIEKYJIIPHOKUHETUYECKON TEOPHH.

Monenu TBEPIOTO, JKUIKOTO U Ta3000pa3HOr0 COCTOSIHUIMA BemecTBa. Kpucrammuieckue u
amop¢usbie Tena. OOBsICHEHHE CBOWCTB Ta30B, KUIAKOCTEH U TBEPBIX TEJT HA OCHOBE IMOJIOXKCHHIA
MOJICKYJIIPHO-KUHETUYECKOH Teopuu. (CmauyWBaHWE M KaMWUISIpHBbIC sBIEHUsA. TerioBoe
pacIIUpPEHHE U CKATHUE.

Temneparypa. CBsi3p TemmepaTypbl €O CKOPOCTbIO TEIUIOBOTO JIBMJKEHHUS YaCTHII.
Buytpennss osHeprus. CrnocoObl U3MEHEHHUSI BHYTPEHHEW OJHEpPruM: TeIulonepenadya |
coBepieHre padboThl. Buasl Teronepenaun: TerIoNpOBOAHOCTh, KOHBEKIUS, H3ITyYCHHE.
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KonmyecTtBo TemnoTel. YenpHas TEIMIOEMKOCTh BEIIECTBAa. TeIUIOOOMEH M TeIIoBOE
paBHOBecHE. YpaBHEHHE TEIUIOBOro OanaHca. IlnaBneHue um oTBepleBaHUE KPUCTAILIMUECKHX
BEIIECTB. YJCNIbHAas TemioTa IaBieHus. llapooOpasoBanme u KoHmeHcanus. Vcmapenue.
Kunenue. VYnenbHas Ttermiora mnapooOpa3oBaHHUs. 3aBUCUMOCTb TEMIIEpaTyphbl KHUIIEHUS OT
aTMoc(epHOro JaBICHHUS.

BrnaxxnocTs Bo3ayxa.

DHeprus TOIJIMBA. Y eNbHas TEIIOTa CrOpaHusl.

[Tpunmuner pabotsl TemnoBbix asurateneit KIIJ[ TemmoBoro nBurarens. Temsoble
JIBUTATENIH U 3aLUATA OKPYKAKOLIEN CPEBI.

3aK0oH COXpaHEHUs U MIPEBPAILICHHS SHEPTUH B TEIUIOBBIX MPOIECCaXx.

Hemoncmpayuu.

Hab6mronenne 6poyHOBCKOTO JBUKEHUS.
Ha6mronenue nuddysun.
Habmtoienue siBieHn cMauMBaHUs U KaMUJUISIPHBIX SBJICHHM.
HabmtoieHue TemaoBoro pacumpeHust Te.
V3meHeHne naBlieHus Ta3a Mpu U3MEHEHUH 00bEMa U HArPeBaHUH UITU OXJIAXKICHUU.
[IpaBuna n3mMepeHus TeMiepaTypsl.
Bupael rerionepenaun.
OxJaxkieHue Npy COBEpUICHUH PabOTHI.
9. HarpeBanue npu coBepIieHUU paOOThl BHEIITHUMH CHJIAMH.
10. CpaBHEHHE TEIIIOEMKOCTEN Pa3IMYHbIX BEIIECTB.
11. HaOnronenue KuIeHus.
12. HabnroaeHue mocTOsSHCTBA TEMIIEPATYPhI MTPH MJIaBICHUU.
13. Mopenu TeIIOBbIX ABUTATEIICH.
Jlabopamopusie pabomsl u onvinol.
OnbITHI 110 OOHAPYKEHUIO IEUCTBUS CUJT MOJIEKYJISIPHOTO MPUTSKEHUS.
OnbITHI 110 BRIPAIIMBAHUIO KPUCTAJJIOB IOBAPEHHON COJIM WJIM caxapa.
OnbIThl 110 HAOIIOACHUIO TEIJIOBOIO PACIIUPEHHUS T'a30B, KUAKOCTEH U TBEPBIX TEIl.
Omnpenenenre AaBiieHus: BO3ayxa B OajsioHe IIIPHUIIA.
OnbIThI, IEMOHCTPUPYIOIIUE 3aBHCHUMOCTh IaBJICHHUS BO3AyXa OT €ro o0béma u
HarpeBaHusl WIN OXJIAKICHUA.
6. IlpoBepka rHUMOTE3bl JMHEHMHONW 3aBUCUMOCTH [UIMHBI CTOJOWKA J>KUIKOCTH B
TEPMOMETPHUYECKOHN TpyOKe OT TeMIIepaTyphl.

7. HabmoneHue m3MeHeHHs BHYTPEHHEW SHEPIHM Tela B PE3yJIbTaTe TEIUIONepeaadn

paboOTHI BHENTHUX CHIL.

8. HccnenoBanue siBIIeHHsI TETNIOOOMEHA MPU CMENTUBAHUM XOJIOAHOU U TOpSYEH BOJBI.

9. OmpezneneHue KOJIMYECTBA TEIUIOTHI, MOJYYEHHOTO BOJOW MpU TEMJIOOOMEHE C

HarpeThiM METATTNYECKUM LUIHHIPOM.

10. Onpenenenue yaenbHON TEMIIOEMKOCTH BELIECTBA.

11. UccnenoBanue npouecca ucrapeHusl.

12. Onpenenenue OTHOCUTEIBHON BIaKHOCTH BO3lyXa.

13. Omnpenenenuie yaeapHOM TEIIOTHI IIaBJIECHUS Jb/A.

Pazjien 7. DiekTpuyeckne 1 MArHUTHBIE SIBJI€HHS.

OnekTpusanusa Tela. JBa poja 3JIEeKTpUYECKUX 3apsaiaoB. B3amMoaelcTBue 3apsyKeHHBIX
ten. 3akoH KyrnoHa (3aBUCMMOCTb CHJIBI B3aUMOJICHCTBHUS 3apsDKEHHBIX Tell OT BEJIMUYMHBI
3aps0B U PACCTOSTHUS MEKY TEIaMH).

PN B W=

kA=
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Onekrpuueckoe nosie. Hanpsox€HHOCT 3nekTpuueckoro nosid. IlpuHnun cyneprno3unuu
AIIEKTPUYECKHUX I10JIeH (Ha KaueCTBEHHOM YPOBHE).

Hocutenu snexTpudeckux 3apsaoB. DJIEMEHTAPHBIN AeKTpudeckuid 3apsia. CTpoeHwne
aroma. [IpoBoTHMKY U AUAIEKTPUKHU. 3aKOH COXPAHEHHS IEKTPUUYECKOIO 3apsiia.

DNEeKTpUUeCKUi TOK. YCIIOBUS CYILIECTBOBAHUS D3JIEKTPUYECKOr0 ToKa. VCTOYHMKM
IIOCTOSIHHOTO TOKAa. JIeHCTBMS 3JIEKTPUYECKOI'O TOKa (TEIUIOBOE, XMMHMYECKOE, MarHUTHOE).
DJEKTPUUYECKUI TOK B JKUIKOCTSX U razax.

Onexktpuueckasd uenb. Cuna Toka. OJnekTpuyeckoe HampspbkeHue. ConpoTHBIIEHHE
IIPOBOJIHMKA. YJIEJIbBHOE CONpPOTUBJIEHME BellecTBa. 3akoH Owma Juid  ydacTKa LEmu.
[TocnenoBarenbHOE U NapajieIbHOE COEJUHEHHE TPOBOJHUKOB.

Pabota u MouIHOCTB 37eKTpUUecKoro Toka. 3akoH J[xoyns—Jlenna. DnekTpuyeckue nemnu
U IOTPEOUTENHN HIIEKTPUIECKOM 3Heprun B 0bITy. KopoTkoe 3aMmbIkaHuMe.

ITocTrosiHHBIE MarHWTHL. B3aumojeicTBHE MOCTOSIHHBIX MAarHWTOB. MarHutHoe IoJie.
MarunutHoe nosie 3eMn ¥ €ro 3HaueHue Juisd xKu3HU Ha 3emute. OnbiT Opcrena. MarHutHoe nose
ANIEKTpUYECKOro Toka. [I[pumMeHeHre 21eKTpOMarHuToB B TeXHUKE. JleficTBE MarHUTHOTO MO
Ha IPOBOJHUK C TOKOM. OJIEKTPOJBMIaTellb IIOCTOSIHHOIO TOKa. Jcmonb3oBaHue
AJIEKTPOJIBUraTelIel B TEXHUYECKUX YCTPOMCTBAX U HA TPAHCIIOPTE.

Onbitel  @apazest. SIBneHue snekTpoMarHUTHOM — uHAykiuu. IlpaBuno  Jlenna.
Onektporereparop. CrocoObl TOMYYEHHS JJIEKTPHUUECKOM SHEPrUHM. IJEKTPOCTAHIIMH Ha
BO300HOBIISIEMBIX UCTOYHUKAX SHEPIHH.

Hemoncmpayuu.

DneKTpu3aLus Tel.

JIBa poza 3EeKTpUYECKUX 3aps 0B U B3aUMOJECHCTBUE 3apsyKEHHBIX TEJl.
YCTpoUCTBO U JEHCTBUE IEKTPOCKOIIA.
DneKTpocTaTUueCcKast UHIYKIHS.

3aKOH COXpaHEHMsI AJIEKTPUUECKUX 3apsiI0B.

[TpOBOAHMKY U TUAIIEKTPUKH.

MogenupoBaHue CHIIOBBIX JTUHUHN 3JIEKTPUYECKOTO MOJIS.
VIcTOYHNKH OCTOSHHOTO TOKA.

9. JelcTBuUA SIEKTPUYECKOTO TOKA.

10. DnexTpudyecKkuii TOK B KUAKOCTH.

11. I'a30BBIit pa3ps.

12. 3mepeHue Cuiibl TOKa aMIIepMETPOM.

13. MI3mepeHue J1eKTpUYeCcKOro HalpsHKeHNs BOIBTMETPOM.

14. PeoctaT 1 Mara3uH COIPOTUBIICHUIA.

15. B3aumonencTBre NOCTOSIHHBIX MAarHUTOB.

16. MonennpoBaHie HEBO3MOXHOCTH Pa3/ieleHUs IIOJIFOCOB MarHuTa.
17. MonenupoBaHie MarHUTHBIX MOJIEH MOCTOSIHHBIX MarHUTOB.
18. OnbIT Opcrena.

19. MaruuTHOE 110J1€ TOKA. DJIEKTPOMAarHumr.

20. leificTBME€ MarHUTHOTO TOJISL HA MTPOBOJIHUK C TOKOM.

21. DnexTpoABUraTeb OCTOSHHOTO TOKA.

S IR O i

22. UccnenoBaHue sIBJICHUS MJIEKTPOMArHUTHON MHIYKIIMH.

23. Onsbitel Dapajes.

24. 3aBUCUMOCTb HalpaBJIeHUs] MHIYKIIMOHHOTO TOKa OT YCJIIOBHM €ro BOSHUKHOBEHMS.
235. DnexTporeHepaTop NOCTOSIHHOIO TOKaA.



Jlabopamopusie pabomsl u onvimol.

OmnBITHI IO HAOIOICHHUIO IEKTPU3ALMH TNl MHIYKIIMEH U IPH CONPUKOCHOBEHHUH.

HccnenoBanue AeiCTBUS STEKTPUIESCKOTO OIS Ha POBOJIHUKA U TUDIIEKTPUKH.

COopka 1 mpoBepKa pabOTHI MIEKTPHUUECKOM LETH MOCTOSTHHOTO TOKa.

W3mepenue u peryiupoBaHHue CUJIbI TOKA.

W3mepenue u peryiupoBaHue HAIPSKEHUS.

HccnenoBanue 3aBUCUMOCTH CUJIBI TOKA, UIYIIETO Yepe3 Pe3UCTOp, OT CONPOTUBIICHHUS

pe3ucTopa M HAPSHKEHUS Ha PE3UCTOPE.

7. OnbITBl, JEMOHCTPUPYIOIIME 3aBUCHUMOCTb  AJIEKTPHYECKOTO  COMPOTHBIICHHS
MPOBOJHHKA OT €0 JJTMHBI, IUIOMIA M ITOTIEPEYHOr0 CEUSHHs U MaTepHaa.

8. IlpoBepka mpaBWia CIOKECHUS HANPSDKEHUH IPH IMOCIENIOBATEIHHOM COCIWHEHHU
JIByX PE3UCTOPOB.

9. TlpoBepka npaBuiia JUisi CUJIbI TOKA MPU MapajieIbHOM COETUHEHUH PE3UCTOPOB.

10. Onpenenenue paboThI TEKTPUUECKOTO TOKA, UAYILIETO Yepe3 Pe3UCTOP.

11. Onpenenenrie MOITHOCTH IEKTPUUECKOTO TOKA, BBIJICIAEMOM Ha pE3UCTOPE.

12. UccnenoBanue 3aBUCUMOCTH CHIIBI TOKA, MIYIIETO Yepe3 JIAMIOYKY, OT HaIpPsKCHHS
Ha Heu.

13. Onpenenenue KII/l narpeBarens.

14. UccnenoBanue MarHUTHOTO B3aUMOJICHCTBUS TIOCTOSIHHBIX MAarHUTOB.

15. I3yueHue MarHUTHOTO TOJS TOCTOSHHBIX MAarHUTOB MpPH HX OOBEIUHEHUH U
pas3zesieHun.

16. VccnenoBanue AeMCTBUS AIEKTPUYECKOTO TOKA HA MATHUTHYIO CTPEIIKY.

17. OnpIThl, IEMOHCTPUPYIOIIUE 3aBUCUMOCTb CUJIBI B3aUMOJICHCTBUS KaTYIIKU C TOKOM U
MarHuTa OT CHJIBI TOKA U HAIPaBIICHUS TOKA B KATYIIIKE.

18. U3yuenue neiicTBUS MarHUTHOTO T10JISL HA MPOBOIHUK C TOKOM.

19. KonctpyupoBanue u uzydyeHue paboThl 3JIEKTPOBUTATEIS.

20. U3mepenue KIIJ a5iekTpoaBUraTeIbHONM YCTAaHOBKH.

SNk =

21. OnbITHl IO UCCIETOBAHUIO SIBJICHHS A3JEKTPOMATHUTHOM WHIYKIMU: HUCCIEIOBAHUE
W3MCHEHUH 3HaYEHUs Y HAIlPaBJICHUS WHIYKIIMOHHOTO TOKA.

9 KJIACC

Pa3nea 8. Mexannueckue siBJICHUSI.

Mexannueckoe nukeHue. MarepuanpHas Touka. Cuctema orcuéra. OTHOCUTENBHOCTh
MEXaHWYECKOrO JBWKEHHA. PaBHOMEpHOe mpsAMoNMHEHOE [BHKEeHHME. HepaBHOMepHOE
IpsAMOJIUHEWHOE ABMKeHHEe. CpenHsAs M MIHOBEHHAs CKOPOCTb Tella IIPH HEPAaBHOMEPHOM
JBHKCHUM.

Yckopenue. PaBHoyckopeHHOE npsMoiinHeiiHoe apukeHne. CBoboHoe najaeHue. OnbIThl
INanunes.

PaBHOMepHOE nBMKEeHHE N0 OKpy>KHOCTH. Ilepmon u uvactota oOpamienus. Jluneiinas u
YIJIOBast CKOPOCTH. LIEeHTpOCTpEMUTENBHOE YCKOPEHHE.

IlepBbiit 3akoH HprotoHa. Bropoi 3akon Herorona. Tpertuit 3akoH Herotona. IIpuHnmn
CyHEPIO3ULUHU CUIL.

Cuna ynpyroctu. 3akoH ['yka. Cunia TpeHus: cuia TPEHHSI CKOJIbKEHUS, CUjia TPEHUS
IIOKOSI, IPYTHE BUJIbI TPCHHUS.
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Cuna TSKECTH M 3aKOH BCEMHUPHOTO TATOTCHHUSA. YCKOPEHHE CBOOOJHOTO IaJICHUsI.
Jewxenue mmaner Bokpyr Conuna. IlepBas kocmmueckass ckopoctb. HeecomocTs u
HepErpy3Ku.

PaBHOBecue MaTepuanbHOU TOYKUA. AOCOIOTHO TBEPIOE Teno. PaBHOBecue TBEPOTO TEma
C 3aKpeIuUI€HHOI OCchIo BpalieHus. MoMeHT cuiibl. LleHTp TskecTH.

Nmnynsc tena. M3meHnenue ummyinbsca. Mmynbc cuiibl. 3aKOH COXpPAHEHHUS UMITYJIbCA.
PeakTuBHOE IBUKEHUE.

Mexanudeckass pabota u MomHOCTh. Pabota cun TspkecTd, ynpyroctd, TpeHus. CBs3b

SHEPruu

n pa6OTBI. HOTGHI_II/IEUILHEUI OHCprusa TCjia, MOAHATOrO HaAd MOBCPXHOCTHIO 3CMIIH.

IToTrenumanbHas 3HEprus cxartoy npyxuHsl. Kunernyeckas sneprusa. Teopema 0 KHHETUYECKON
SHEpPruu. 3aKOH COXPAaHEHHS] MEXaHUUYECKON IHEPIHH.
Hemoncmpayuu.

1.
2.

AN

7.

8.

9.

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

Ha6mronenne MexaHM4eCKOTO ABHUKEHUS Tela OTHOCUTEIBHO Pa3HBIX TEJl OTCUETA.
CpaBHeHME MyTel W TPACKTOPUNA JBUKEHUS OJHOTO M TOTO K€ TENa OTHOCUTEIIBHO
pPa3HBIX TEJl OTCYETA.

N3MepeHne CKOPOCTH U yCKOPEHHUSI IPSIMOJIMHEWHOTO JIBUKEHHUS.

HccnenoBanue npu3HakoB paBHOYCKOPEHHOTO JIBUKEHHS.

HaGiroienne IBYKEHUS Tella TI0 OKPYKHOCTH.

Halmronenne MexaHW4eCKUX SBIICHUM, MPOUCXOSAIINX B CUCTEME OTCUETa « Tenexka
pHu €€ paBHOMEPHOM M YCKOPEHHOM JBHKEHUU OTHOCUTEIHLHO KaOMHETa (PU3HKH.
3aBHCUMOCTbh YCKOPEHHMS T€JIa OT MAcChl Tejla U ACHCTBYIOIIEH HA HETO CUJIBI.
HaGnronenue paBeHCTBA CHJI IPU B3aUMOJCHCTBUH TE.

N3meHeHue Beca Tena npu yCKOPEHHOM JBHKEHUU.

Ilepenaya nmIrysabca Ipyu B3aUMOJECHCTBUHU TEJL.

[TpeoOpa3oBaHus YHEPTUH MMPU B3aUMOJICHCTBUHU TEIL.

CoxpaHeHne UMITYJIbCa IIPU HEYNIPYTOM B3aUMOICUCTBHUHU.

CoxpaHeHne UMITyJbca MPH aOCOTIOTHO YIIPYTOM B3aUMOICHCTBUH.

Ha6mronenne peakTHBHOTO JIBUYKEHUS.

CoxpaHeHHEe MEXaHUYECKOW SHEPTUH MTPH CBOOOTHOM TaICHHH.

CoxpaHeHre MEXaHUYECKOW SHEPTUH NIPU ABUKEHUU Tea MOJ IUCTBUEM IIPYKUHBI.

Jlabopamopusie pabomul u onvimot.

1.

KoHcTpynpoBanue Tpakra Juid pasroHa U JaJIbHEHIIET0 PAaBHOMEPHOIO JBHKEHUS
IIapHKa UITH TEJIEKKH.

Omnpenenenne cpeiHel CKOPOCTH CKOJIBXEHHS OpycKa WM ABIDKEHHS HIapUKa II0
HAKJIOHHOM TUIOCKOCTH.

OmnpeneneHne ycKOpeHMsl Tejla IPU PAaBHOYCKOPEHHOM JIBUKEHUHU I10 HAKJIOHHOH
IUIOCKOCTH.

HccnenoBanue 3aBUCUMOCTH IyTH OT BPEMEHU IIPU PaBHOYCKOPEHHOM JBMKEHHM 0e3
Ha4vaJIbHOW CKOPOCTH.

[TpoBepka THIOTE3BI: €CIM IPH PABHOYCKOPEHHOM JBIKEHHHM 0e3 HavyalbHOU
CKOPOCTH IIYTH OTHOCATCA KakK psan HEUETHBIX qucei, TO COOTBCTCTBYIOIIUC
MPOMEXNKYTKH BPEMEHU OJJMHAKOBBEI.

HCCHCI[OBaHI/Ie 3aBUCUMOCTH CHJIBI TPCHUA CKOJBXCHUA OT CHJIbI HOPMAJIbHOI'O
JIaBJICHUSL.

Onpenenenne ko3 HuueHTa TpeHHUs! CKOJIbKEHHUS.

Onpenenenue )xECTKOCTU MPY>KUHBI.
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Omnpenenenue pa®OTBI CHIIBI TPEHHS NpPU PABHOMEPHOM JIBIKCHMH TeJla TIO0
TOPU30HTAJILHON IIOBEPXHOCTH.

10. Onpenenenue paboOThl CHJIBI YIPYrOCTH HpHU MOABEME TIpy3a C HCHOIb30BAHUEM

HCIIOJABHXXHOI'O U NIOABUXKHOT'O 0JI0KOB.

11. N3ydeHue 3aKoHa COXpAHEHUS SHEPTUH.

Pa3znen 9. Mexannueckue K0J1€0aHUA U BOJHEI.

KonebarenbHoe nBmxeHue. OCHOBHBIE XapaKTEPUCTUKU KoJeOaHUWil: mepuoj, 4acToTa,
aMIUIMTyJa. MareMaTuyeckuili W IpYKMHHBIM MasTHUKW. [IpeBpaineHue oHepruu Ipu

K0JIEOATEILHOM JIBHKEHUH.

3aryxaromue Kojebanus. BeiHykaeHHbIe KojeOaHus. Pesonanc. MexaHWdecKre BOJIHBI.
CBOﬁCTBa MECXAHNYCCKUX BOJIH. HpOI[OHBHBIe n HOHepe'—IHLIC BOJIHBI. I[J'II/IHa BOJIHBI U CKOpOCTB
¢€ pacrpocTpaHeHHs. MeXaHHYECKHE BOJIHBI B TBEPJOM TeJIe, CCHCMUYECKIE BOJTHBI.

3ByK. 'poMKOCTB 3ByKa ¥ BbicOTa ToHA. OTpaskeHue 3Byka. MIH(pa3ByK u yIbTpa3ByK.

Hemoncmpayuu.

1. Habmronenue xonebaHuil Ten Mo 1EHCTBUEM CHIIBI TSHDKECTH U CHIIBI YIIPYTOCTH.

2. Habmonenue xonebanuii rpy3a Ha HUTH U Ha TIPYKUHE.

3. HabmoneHue BBIHYKACHHBIX KOJeOaHH U pe30HaHCa.

4. PacnpocTpaHeHUE MPOI0JIbHBIX U NONEPEUHBIX BOJIH (Ha MOJEIN).

5. HaOnroneHue 3aBUCUMOCTH BBICOTBI 3BYKa OT YaCTOTHI.

6. AKXyCTHYECKUI Pe30HAHC.

Jlabopamopmuwvie padbomot u onvimol.

1. Omnpenenenue 4acToThl U epuoa KojaeOaHUH MaTeMaTHUYECKOro MasiTHUKA.

2. OmpeneneHue 4acTOThl U eproJia KojaeOaHUH NPy KUHHOTO MasiTHUKA.

3. HccrnenoBanue 3aBUCHMOCTH IEpHOJA KOJEOAHMH IMOJIBELICHHOTO K HUTHU Ipy3a OT
JUIMHBI HUTH.

4. WccnenoBaHue 3aBUCHMOCTH IepHoAa KoieOaHUM MPYKUHHOTO MasTHUKA OT MacChl
rpy3a.

5. TlpoBepka HE3aBUCUMOCTH TEpHOJa KOJeOaHWI Tpy3a, MOJABEIICHHOTO K HUTH, OT
Macchl Ipy3a.

6. OnbITel, JEMOHCTPUPYIOIIME 3aBUCUMOCTh Iepuoja KoyeOaHUH Py HHHOTO
MasiITHUKA OT Macchl Ipy3a U )KECTKOCTH MPYKUHBI.

7. W3mepeHue yCKOpeHUs] CBOOOIHOTO MMaICHUsI.

Pazznen 10. DiaekTpoMarHuTHOE 1M0J1€ ¥ 3JIEKTPOMATHUTHbIE BOJIHBI.
DJIEKTPOMarHuTHOE TOJie. DJIEKTPOMAarHUTHbBIE BOJIHBI. CBOMCTBA 3JIEKTPOMArHUTHBIX
BOJH. [IIkaya 351eKTpOMarHuTHHIX BOJH. VICTIOJIb30BAHUE JIEKTPOMATHUTHBIX BOJIH JJIsI COTOBOM

CBs3H.

DneKkTpoMarHuTHas npupoja ceeta. CKopocTh cBeTa. BoJIHOBBIE CBOIMCTBA CBETA.
Hemoncmpayuu.

1.

2.

CBoiicTBa 3J1€KTPOMarHUTHBIX BOJIH.
BonHoBrIEe cBOMCTBA CBETA.

Jlabopamopusie pabomsl u onvinol.

1.

W3yueHne CBOMCTB AJIEKTPOMArHUTHBIX BOJH C IOMOIIBI0 MOOMIIBHOTO TeNe(OoHa.

Pa3nen 11. CBeToBble sIBIEHHS.
JlyueBass mozaenb cBera. Mcrounuku cera. [IpsMonuHeliHOE pacnpoCTpaHEHHE CBETa.
3atmenus ComsHia u JIynsl. Otpaxenue cBera. [limockoe 3epkasio. 3aKOH OTpa)KEHUsI CBETA.
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IIpenomiienue cBeta. 3aKOH IpeaoMiieHus cBeTa. [1oHOEe BHyTpEeHHEE OTpaKEHUE CBETA.
Hcnonp30BaHuE OTHOTO BHYTPEHHETO OTPAXKEHUS B ONTUYECKUX CBETOBOJAAX.

Jlunza. Xox myweit B jmH3e. Onruyeckas cucreMa ¢oroanmnapara, MHUKpOCKONa u
Teneckona. I'na3 kak ontudeckas cucrema. biim3opyKkocTs U 1aabHO30PKOCTb.

Paznoxenue 6enoro csera B criektp. OnbiTel HptoTOHA. Clio’keHHe CIEKTPaIbHBIX [IBETOB.
Hucnepcus ceera.

Hemoncmpayuu.
[IpssMonuHEHOE pacIIPOCTPaHEHUE CBETA.
OtpaxeHue cBera.
[TosryuyeHnue n300paxeHUi B IIIOCKOM, BOTHYTOM U BBIITYKJIOM 3€pKaax.
IIpenomienne ceera.
OnTryecKuii CBETOBO/I.
Xon stydeit B coOuparomiei JTruH3e.
Xox J1ydeil B paccenBarolei JIMH3E.
[Tonyuyenue n300paxeHnit C MOMOIIBIO JIHH3.

PN R D=

9. Tpunuun neiictBus ¢oroannapara, MUKPOCKOIA U TEIECKOIIA.
10. Mogensb riaza.
11. Paznoxenue 6enoro cBeTa B CIIEKTP.
12. Tlomyuyenue 6€510T0 CBETA MPH CIIOKEHUU CBETA Pa3HBIX IIBETOB.
Jlabopamopuwvie padbomot u onvimol.
1. HccnenoBaHue 3aBUCUMOCTH yIJla OTPaKEHHUsSI CBETOBOTO JIy4a OT YIJia MaJeHHUs.
2. H3ydeHue XapakTepHUCTUK U300paKEHUS MPEIMETa B IFIOCKOM 3epKaje.
3. HccnemoBaHue 3aBUCUMOCTH YTIJia MPEIOMIICHHsI CBETOBOTO JIy4a OT YIJia MaJCHUs Ha
TPaHUIE «BO3YX—CTEKIION.
[Tomrydenne n300pakeHuid ¢ TOMOIIBIO COOMPAIOIIEH JIMH3HI.
Omnpenenenre (OKYCHOTO PACCTOSHUS M ONTHYSCKON CHIIBI COOMPAIONICH JTNH3BI.
OnbITHI 110 Pa3oKEHUIO OEJIOT0 CBETA B CIIEKTP.
OnbITel 1O BOCHPUSTHIO I[BETA MPEIMETOB IMPH HX HAOIIOJECHUH uepe3 I[BETOBbIE
(UIBTPBHL.
Pa3nen 12. KpanToBhble iBJIeHUS.
Omnsitel Pesepdopna u nmnanerapHas mozens atomMa. Mozens atoma bopa. Mcnyckanue u
MorJIoNIeHHe cBeTa aToMoM. KBaHThI. JInHEHYaThIe CIEKTPHI.

Now e

PamnoaktuBHOCTh. Anb(a, Oera- u ramma-usznydeHus. CTpoeHHE aTOMHOTO sfpa.
Hyknonnass Mopens aromHoro sapa. M3oromel. PanunoaktuBHbIE mnpeBpaunieHud. l[lepuon
nmoJrypacmnaja aTOMHBIX sIZIEp.

SAnepHbie peakuuu. 3aKOHbI COXPAHEHUS 3apsiIOBOr0 M MaCCOBOIO YMCEI. JHEPrus CBSI3U
aTOMHBIX sanep. CBsA3b Macchl M dHepruu. Peakumm cuHTe3a u geneHus suaep. Vcrounuku
sHepruu CoJiHLA U 3BE3L.

Snepnas snepreTuka. JleiicTBUs paAMOaKTUBHBIX U3JIyYEHUH Ha )KUBbIE OPTaHU3MBI.

Hemoncmpayuu.

CriekTpbl U3ITy4EeHHS U MOTJIOICHUSI.

CriekTpbl pa3IMvHbIX Ta30B.

CriexTp BozIOpoOa.

Ha6mronenue tpexoB B kamepe Buibcona.

Pabota cuéTunka HOHU3UPYIOMINX U3TYUYCHHI.

Perucrparus nznydeHusi pupoIHbIX MUHEPAJIOB U IPOIYKTOB.

SN e
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Jlabopamopusie pabomsl u onvimol.

1. HabmroneHne CIuIomIHbIX U JIMHEHYAThIX CIEKTPOB M3ITyUSHHS.

2. HccnenoBaHue TpPEKOB: M3MEPEHUE SHEPIMM YacTHULIBI 10 TOPMO3HOMY IHyTH (110

dboTorpadusim).

3. U3mepenwue paanoakTHBHOTO (PoHA.

IHoBTOPHUTEIHbHO-0000 A0 IINH MOLYJIb.

[ToBTOpUTENBEHO-0000IIAIONINI  MOAY/Ib MpEAHA3HAYEH JUId CHUCTEeMaTU3aluu |
0000111eHUS IPEAMETHOTO COJIEPKAHHS U ONbITA JIEATEIbHOCTH, IPUOOPETEHHOTO MPH U3YUECHUHU
BCETO Kypca (DM3MKH, a TaKXkKe JUIA MOJTOTOBKH K OCHOBHOMY I'OCYJIapCTBEHHOMY SK3aMEHY IO
¢du3uKe 17151 00yJarOUINXCsl, BEIOPABIINX ATOT YYEOHBIH MpeIMeT.

[Ipy wu3ydyeHUHM JAHHOIO MOJYJS pEATU3yIOTCs U CHCTEMAaTU3UPYIOTCS  BUIAbBI
JeSITEJIbHOCTH, Ha OCHOBE KOTOPBIX OOecreunBaeTcsi JOCTH)KEHHE IMPEIMETHBIX U
METaNpeIMETHBIX IJIAHUPYEMbIX PE3yJIbTaTOB 00ydeHus, (OpMUPYETCS €CTeCTBEHHOHAy4YHas
IPaMOTHOCTh: OCBOEHHE HAYYHBIX METOJOB HCCIEAOBAaHUS SBICHUN NPUPOIBI M TEXHUKH,
OBJIQJICHUE YMEHMAMHU OOBICHATh (PU3MUECKUE SBJICHHS, NPUMEHsS IOJlyuYeHHbIC 3HAHUA,
pelaTh 3aa4u, B TOM YHCJIE KAUeCTBEHHBIE U 3KCIIEPUMEHTAIIbHBIC.

[TpyHIMNIMATBHO NEATEIbHOCTHBIM XapakTep JaHHOTO pa3zelia peajn3yercs 3a C4€T TOro,
9TO 00YYaIOILIHECs BHIMOJHAIOT 33/1aHUS, B KOTOPBIX UM IIpeIIaracTcs:

Ha OCHOBE IOJIyYEHHBIX 3HAHUM pacro3HaBaTh U HAyYHO OOBACHATH (PU3UUYECKUE SABJICHUS
B OKpY’Karolel MpUpoe U MOBCEITHEBHOM KU3HU;

UCIIOJIb30BaTh Hay4YHbIE METOJbI MCCIEAOBAaHUS (PU3NUYECKUX SIBICHUN, B TOM YHUCIE IS
MPOBEPKHU TUIIOTE3 U MOIYUYCHHS] TEOPETUYECKUX BBHIBOJIOB;

OOBSICHATh Hay4HblE€ OCHOBBI HambOoyiee BAXKHBIX JOCTH)KEHHH COBPEMEHHBIX TEXHOJIOTHH,
HalpuMep, MPAKTUYECKOTO MCIOIb30BAHUS PA3IMUHBIX HCTOYHHUKOB SHEPrHM Ha OCHOBE
3aKOHa IIPEBPALICHMS U COXPAHEHUsI BCEX U3BECTHBIX BUOB SHEPTUU.
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IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHHUSA ITPOI'PAMMBI 110 ®PU3UKE HA YPOBHE
OCHOBHOTI'O OBIIIEI'O OBPA30OBAHUA

W3ydyenne ¢u3Mku Ha YypOBHE OCHOBHOTO 0OIIEro oO0pa3oBaHWs HAMPaBICHO Ha JIOCTHXKEHHE
JTUYHOCTHBIX, METANIPEIMETHBIX U MPEIMETHBIX 00Pa30BaTENBHBIX PE3yIbTATOB.

B pesynbrare m3yueHus: pu3MKM Ha YPOBHE OCHOBHOTO 0O0Iero odpa3zoBaHuUs y oOydaromierocs OyayT
c(hOPMHUPOBAHEI CIIEAYIONIUE TNIHOCTHBIC PE3YJIbTAThl B YACTH:

1) naTPHOTHYECKOT0 BOCTIUTAHUS:

- MPOSIBJICHUE UHTEPECa K UCTOPUU U COBPEMEHHOMY COCTOSTHUIO POCCHICKON (PM3MYECKON HAYKH;

- LIGHHOCTHOE OTHOIIEHUE K JTOCTHKEHUSM POCCUNCKUX YUEHBIX-(DU3HKOB;

2) rpaskIaHCKOr0 M TYXOBHO-HPABCTBEHHOI0 BOCIIMTAHMS

- TOTOBHOCTh K aKTUBHOMY y4YacCTHIO B OOCYXKICHHH OOIIECTBEHHO 3HAUYMMBIX U ITUYECKUX MPOOIIEeM,
CBSI3aHHBIX C IPAKTHYECKUM MPUMEHECHUEM JOCTHKCHUN (DU3HKHY;

- OCO3HAHUE BAXKHOCTU MOPAJIbHO-3THUECKUX MPUHIIUAIIOB B JIEATEILHOCTH YUYEHOTO;

3) 3cTeTHYEeCKOro BOCTIMTAHUS:

- BOCHPHSTHE ICTETHYECKUX KauyeCTB (PU3MUECKOW HAYKH: €€ TapMOHHMYHOTO IMOCTPOCHHsI, CTPOTOCTH,
TOYHOCTH, JJAKOHUYHOCTH;

4) HEHHOCTH HAYYHOI0 MO3HAHUS

- OCO3HAaHHME IIEHHOCTH (PU3MUECKONW HAyKM KaK MOIIHOTO HHCTPYMEHTa MO3HAHUS MHpA, OCHOBBI
Pa3BUTHS TEXHOJIOTMM, BAJKHENIIEN COCTABIISIIOLIEH KYJIbTYPBI;

- pa3BUTHE HAYYHOU JTFOO03HATEIHPHOCTH, HHTEPECA K UCCIIEI0BATEIbCKON ACSITENLHOCTH;

5) popmupoBanus KyJbTYpPbI 310POBbS H IMOIMOHAJIBLHOT0 0J1ar0ONOJIy M :

- OCO3HAHHUE IIEHHOCTH 0€30MacHOro 00pasa >KU3HU B COBPEMEHHOM TEXHOJOTUYECKOM MHUpPE, BAXKHOCTU
mpaBuyI O€30MaCHOTO TTOBEACHUS HAa TPAHCTIOPTE, HA JIOPOTaX, C AIEKTPUUYECKUM U TEIIJIOBBIM 000pY0BaHUEM
B IOMAIIIHUX yCJIOBHSIX;

- cOpMUPOBAHHOCTh HaBbIKa pediiekcuu, MPU3HAHUE CBOETO IMpaBa Ha OLIMOKY M TaKOTo e IpaBa y
JPYTroro 4eJoBeKa;

6) TPy10BOr0 BOCIIMTAHUSA:

- aKTUBHOE y4YacTHe B PEIICHUHU MPAKTUYECKUX 3a7a4 (B paMKax CeMbU, 00pa30BaTEILHON OpraHu3aIii,
ropojia, Kpasi) TeXHOJOTUYECKOW U COIMAIIBHON HaIpaBlIEHHOCTH, TPEOYIOIIUX B TOM YHCIE U (QU3HUECKUX
3HAHUM;

- UHTEPEC K MPAKTHUYECKOMY M3YUYEHHUIO MPodeCcCrid, CBI3aHHBIX C (DU3UKOM;

7) 3K0JIOTMYECKOr0 BOCIIUTAHMSI:

- OpHEHTallUs Ha IPUMEHEeHHE (PU3NYECKUX 3HAHUM 7S pelieHus 3a/1a4 B 00JaCTH OKpY KaroIel cpeibl,
IJIAHUPOBAHUS TIOCTYIIKOB M OLIEHKH MX BO3MOKHBIX IOCJIEACTBUH AJI OKPY>KAIOIIEH Cpeibl;

- OCO3HAHHME TJI00ATBFHOTO XapaKTepa IKOJIOTUIECKUX MPOOJIeM U IyTel UX PeIlIeHUs;

8) amanTannu K U3MEHSIOIIMMCH YCJIOBUSAM COLUAIBHON U MPUPOIHOI Cpeabl:

- TOTPeOHOCTh BO B3aUMOJICHCTBUM TMIPH BBHITIOJHCHUH WCCIICIOBAHUA M TPOEKTOB (PU3NICCKOU
HaIPaBJIECHHOCTH, OTKPHITOCTb ONBITY U 3HAHUSIM JIPYTHX;

- TIOBBITIICHUE YPOBHS CBOEH KOMIIETEHTHOCTH Yepe3 MPAKTHIECCKYIO ACSTEIHHOCTD;,

- IOTpeOHOCTh B (POPMHUPOBAHUM HOBBIX 3HAHUM, B TOM yucie GOpMyIHpOBaTh UI€U, TOHATHUS, TUIIOTE3bI
0 (pu3nueckux o0bEKTaxX U SBICHUSIX;

- 0CO3HaHME JePUIIMTOB COOCTBEHHBIX 3HAHUH M KOMIIETEHTHOCTEH B 001acTH (DU3HKHY;

- IJJTAHUPOBAHHUE CBOETO PA3BUTHS B MPUOOPETECHUH HOBBIX (PU3NYECKUX 3HAHMIA,

- CTpEMJICHHE aHAJIM3UPOBAThH U BBISBISATH B3AaMMOCBS3M IPUPO/IBI, OOIIECTBA U SKOHOMHKH, B TOM YHCIIE
C MCTIOJIb30BaHHEM (DH3MYECKHUX 3HAHUMH;
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- OIIEHKAa CBOUX JEWUCTBHH C y4E€TOM BIMSHHUSA Ha OKPYXKAIOIIYIO CPEay, BO3MOXKHBIX TJ00aTbHBIX
OCJIEACTBUM.

METAINIPEJMETHBIE PE3YJIBTATBI

B pesynpTare OcBOEHHsSI TpOrpaMMbl 1O (U3WKE HAa YpPOBHE OCHOBHOTO OOIIEro OOpa3oBaHUS Y
oOyyaromerocsi OyayT cGOpMHpPOBAaHBI MeTampeAMeTHbIe Pe3yJbTAThl, BKIIOYAIONINE ITO3HABATEIHHBIE
YHUBEpCaJbHbIe YUeOHbIE NeHCTBUS, KOMMYHUKAaTUBHbIE YHUBEPCAJIbHBIE YUeOHbIE IEHCTBUS, PETYJIATHBHbBIE
YHUBEpCaJbHbIe yueOHbIE TeHCTBUS.

Ilo3HaBaTe/bHBIC YHHBepPCAIbHbIe Y4eOHbIe AeilicTBUSA

ba3oBble Jornyeckue aJeMCTBUSA:

®  BBIABJIATH U XapaKTEPHU30BaTh CYIIECTBEHHBIC MPU3HAKNA OOBEKTOB (SIBICHHH);

®  YCTaHABJIMBATH CYIIECTBEHHBIN MPU3HAK KIACCU(PUKAIIUU, OCHOBAHHUS JJIsl 0000IICHUS U CPABHEHUS;

®  BBISBIATH 3aKOHOMEPHOCTH M TIPOTHBOPEYHSI B PACCMATPUBACMBIX (DaKTax, JAHHBIX U HAOIOJICHUSX,
OTHOCAIIUXCS K (PU3NYECKUM SIBICHUAIM;

®  BBIABISATH MPUYUHHO-CIICACTBEHHBIC CBSI3M MPU H3YYEHUU (PU3WYECKUX SIBIIGHUU W MPOIIECCOB,
JIeaTh BBIBOJIBI C MCIIOJIB30BAHUEM JICTYKTUBHBIX U MHAYKTUBHBIX YMO3aKJIIOUCHHUM, BBIIBUTATh THIIOTE3BI O
B3aUMOCBSI3SX (PU3HUECKUX BEIIMYUH;

®  CaMOCTOSTENIbHO BBIOMPATH CIIOCOO pelieHus yueOHo# (u3nueckoil 3a1aun (CpaBHEHUE HECKOIbKUX
BapHAHTOB PeIlIeHUs, BBIOOp Harboiee MOIXOSIIETO ¢ yUETOM CaMOCTOSTENbHO BBIJICTICHHBIX KPUTEPUEB).

ba3oBble ucciienoBaTebCKHE JeiiCTBUS:

®  JCIOJIb30BaTh BOMPOCHI KaK MUCCIEIOBATEIILCKUNA HHCTPYMEHT TMIO3HAHUS;

® TMPOBOJUTH IO CAMOCTOATEIHHO COCTAaBICHHOMY IIJIaHY OIBIT, HECIOXHBIH (QU3NIECKUil
AKCIIEPUMEHT, HEOOJIBIIIOE UCCIICIOBAHUE (PU3UIECKOTO SBIICHUS;

®  OIEHUBATh HA MPUMEHUMOCTh M JJOCTOBEPHOCTh MH(POPMAIUIO, MTOTYYEHHYIO B X0OJI€ UCCIIEIOBAHUS
WJIU DKCTIEPUMEHTA;

®  CaMOCTOATENbHO (OPMYyIUPOBaTH OOOOIIEHUS] U BBIBOJABI MO pe3yJbTaTaM IPOBEIEHHOTO
HAOJIIOJICHUS, OIIbITA, UCCIICIOBAHMS,

® [POTHO3UPOBATH BO3MOKHOE NajbHeWIee pa3BUTHE (PUIUUECKHX MPOIECCOB, a TaKKe BBIIBUTATH
MIPEAMNOI0KEHHS 00 UX PA3BUTUU B HOBBIX YCJIOBHSIX U KOHTEKCTaX.

Pa6ora ¢ undopmanmeii:

® MPUMEHSTH Pa3IUYHbIE METOJbI, MHCTPYMEHTHI M 3alpPOChl MPU MOUCKE U 0TOOpe MH(pOpMAIHK WITH
TaHHBIX C yUETOM MPEAIOKEHHON yIeOHOH (PH3HUecKoil 3a1auu;

®  aHaJIM3UPOBATh, CUCTEMATU3UPOBATH M UHTEPIIPETUPOBATH WH(HOPMAIIUIO PA3IUYHBIX BUIOB U POpM
MPEICTABJICHHUS;

®  CaMOCTOSTEIHHO BBIOMPATH ONTUMATBHYIO (OpMY Tpe/ICTaBICHHS HHPOPMAIIMU U WILTIOCTPUPOBATH
peraemMsbie 3aa4i HECTIOKHBIMU CXEMaMHU, JuarpaMMaMu, MHOM TpaduKoi 1 UX KOMOWHAIIASMH.

KoMMyHHKaTHBHBIE YHUBEpPCAJIbHbIE YUeOHbI€ 1eiiCTBUSL:

e B XoJe 00cykJeHus1 y4eOHOTO Marepuana, pe3ybTaToB J1ab0paTOPHBIX padOT U MPOEKTOB 3a/1aBaTh
BOIIPOCHI M0 CYIIECTBY OOCY>KTaeMOW TEMBbI M BBICKA3bIBaTh HJCH, HAIICIICHHBIC HA PEIICHHE 3a7addl U
noj/iepkaHue 0J1arokenaTeIbHOCTH OOIICHMS;

® COMOCTaBISAITb CBOM CYXJICHHUS C CYXACHUSMHU JIPYTUX YYACTHUKOB JIHMajora, OOHApY>KUBATh
pasIuyue U CXOACTBO MMO3HIIHI;
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e  BBIpaKaTh CBOIO TOYKY 3PEHHUS B YCTHBIX U MUCbMEHHBIX TEKCTAX;

e yOJMYHO TMPEACTaBIATh PE3YJbTAaThl BBIMNOJIHEHHOTO (HU3UYECKOro OIbITa (IKCIEPUMEHTa,
UCCIIeTIOBaHMsI, IPOEKTA);

® [IOHMMAaTh W HCIIOJIb30BATh IPEUMYIIECTBA KOMAH/IHON M MHIUBUAYaIbHOW pabOThI MpPHU pELIEHUU
KOHKPETHON (hH3MUYECKOil MpoOIeMbl;

® [IpUHUMATh L€ COBMECTHOH J€ATEIbHOCTH, OPraHHU30BBIBATh JEMCTBHSI MO €€ JOCTHUXKEHHUIO:
pacmpenenartb poiu, OOCYXIaThb MPOLECChl M Pe3ylbTaThl COBMECTHOH paboThl, 0000IIaTh MHEHHS
HECKOJIBKUX JTIOCH;

®  BBINOJIHATH CBOIO YacTh pabOThI, JOCTUras KaueCTBEHHOrO pe3yjbTaTa 10 CBOEMY HAIIPaBJICHUIO U
KOOPAUHUPYS CBOU AEHCTBUSI C JPYTMMH WICHAMU KOMaH/IbI;

e OIECHMBaTh KaueCTBO CBOEr0 BKJIaJa B OOLIUH MPOIYKT IO KPUTEPUSIM, CAMOCTOSITENIBHO
c(OpMyIHPOBAHHBIM YYaCTHUKAMH B3aHUMO/ICHCTBHSL.

PeryssiTuBHBIC YHUBepcaJbHbIe y4eOHbIe 1eiiCTBUSA

Camoopranusaumus:

®  BBIIBIIATH NPOOJIEMBI B )KU3HEHHBIX M YUYEOHBIX CUTYyalUsX, TPEOYIOMUX Il pelieHus: (pu3nyeckux
3HAHUM;

®  OpHUEHTUPOBATHCA B PAJVIMYHBIX MOAXOJAX MPUHATUS pEIIEHUN (MHAMBUIYaJIbHOE, NPUHATHE
pellIeHus B IpyIe, IPUHITHE PEeIIeHUH TPyMIoii);

®  CaMOCTOSITEJIBHO COCTABIISATh AITOPUTM peIIeHus (pu3nyeckor 3a1auu WU IUIaHA WCCIICAOBAHUS C
y4€TOM MMEIOIIUXCS PECYPCOB M COOCTBEHHBIX BO3MOXHOCTEH, apryMEHTHUPOBATh Mpe/laracMble BapHaHThI
peneHuit;

® jenath BEIOOP M OpaTh OTBETCTBEHHOCTH 32 PEIICHUE.

CaMOKOHTPOJIb, SMOIIHOHAIbHBIH HHTEJIEKT:

e  [1aBaTh a/ICKBaTHYIO OLICHKY CUTYyallMM U IIPEUIaraTh IUIaH €€ H3MCHECHMUS,

e OOBICHATH MPUYUHBI JOCTIKEHHS (HEIOCTIIKEHUs) pe3yJbTaToB JESITEIbHOCTH, JaBaTh OLECHKY
nproOpEeTEHHOMY OTIBITY;

®  BHOCUTbh KOPPEKTUBHI B IEATEIBHOCTD (B TOM YMCJE B XOJI BBIMOJIHEHUS (PU3UUECKOT0 UCCIIEJOBAHUS
WIM TPOEKTa) HA OCHOBE HOBBIX OOCTOSATENHCTB, MU3MEHUBIIMXCS CUTYyallUd, YCTAHOBJIEHHBIX OIINOOK,
BO3HMKIIUX TPYIHOCTEH;

®  OLECHMBATh COOTBETCTBUE PE3YJIbTaTa LIEJIN U YCIOBUAM;

e CTaBUTh ceOs Ha MECTO JPYroro 4elOBeKa B XOJAE CIOpa WJIM IUCKYCCHH Ha HAy4YHYIO TeMy,
IIOHMMATh MOTHBBI, HAMEPEHUS U JIOTUKY APYTOr0;

® TpU3HABaTh CBOE MPABO HA OIMIMOKY NPH pPEHICHWH (U3NYECKHUX 3a7ad WIA B YTBEPXKACHHUSIX Ha
Hay4YHbIE TEMBI U TAKOE YK€ MPABO APYTOro0.

IMPEAMETHBIE PE3YJIBTATbBI

K konmy oOyuenust B 7 KJjacce TpeiIMETHBbIE pe3ynbTaThl Ha 0a30BOM YPOBHE JOJDKHBI OTPaXKaTb
c(OPMHPOBAHHOCTH Y 00yUAIOMINUXCS YMEHUH:

®  ICIIOJIb30BATh MOHITHS: (PU3UYECKHE U XUMHUUYECKUE SBICHHS, HAOIIOIEHUE, SKCIIEPUMEHT, MOJIEIb,
THIOTE3a, CIUHUIBI (PU3NICCKUX BEIIMYUH, aTOM, MOJICKYJa, arperaTHhIe COCTOSHUsS BellecTBa (TBEPJOE,
KUIKOE, Tra3000pa3HOE), MEXaHMYECKOE JBIIKEHHE (paBHOMEpPHOE, HEPAaBHOMEPHOE, MPSMOJIMHEIHOE),
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TPaeKTOpHs, paBHOJACHUCTBYIOIIas cwia, nedopmarnus (ympyras, IUTacTHYeCKas), HEBECOMOCTb,
COOOIIIAIOIIUECS COCYIbI;

e pasnuuath sABIeHUS (AUPPy3Usi, TEIUIOBOE NBUKEHHE YacTUIl BEIIECTBA, PAaBHOMEPHOE JIBUYKEHUE,
HEPaBHOMEPHOE JIBHKEHUE, MHEPIUS, B3aUMOJICHCTBHIE TeJI, paBHOBECHE TBEP/BIX TEJ C 3aKPEIIEHHONU OChIO
BpallleHus, Tepefaya JAaBleHUS TBEPABIMU TellaMH, JKUAKOCTAMH U Tra3aMu, atMocepHOoe aBlieHHE,
IUIaBaHUE TeJl, IPEBPAIIECHUS MEXaHUYECKON SHEPrun) Mo ONMUCAHHUIO UX XapaKTEPHBIX CBOWCTB U Ha OCHOBE
OIIBITOB, IEMOHCTPUPYIOIIUX JaHHOE (PU3UYECKOE SIBJICHUE;

®  pacrno3HaBaTh MPOSBIECHUE U3YUYEHHBIX (DU3MUECKHUX SIBICHUN B OKPY’KAIOIEM MHPE, B TOM YHCIIE
¢du3nueckue SBJICHUS B MPHUPOJE: MPUMEPHl IBMKEHUS C PA3TUYHBIMU CKOPOCTSMHU B KMBOH M HEKUBOU
NpUpoze, ACUCTBUE CWIIBI TPEHHUS B TPUPOAE M TEXHHKE, BIMSIHHE aTMOC(EpPHOTrO JaBICHHUS Ha >KUBOU
OpraHu3M, IUIaBaHHE pbIO, pblYaru B TeJ€ 4YEJIOBEKa, MPU 3TOM IEPEBOJAUTH MPAKTUYECKYIO 33Jadyy B
y4ueOHY10, BBIIENATH CYIIECTBEHHbIE CBOMCTBA (IPU3HAKHN) (PU3UUECKHUX SBICHUI;

®  ONHUCHIBATH M3YYCHHbIE CBOMCTBA TE€N M (DMU3WYECKHE SBJICHUS, UCIONB3Ys (pu3nyecKre BeTMYUHBI
(Macca, 00bEM, IUIOTHOCTH BEILECTBA, BpPEMs, IyTh, CKOPOCThb, CPEIHSSI CKOPOCTh, CHJIa YHPYIOCTH, CHJIa
TSOKECTH, BEC Tela, Cujla TPEHHUs, NaBieHue (TBEPIOro Tena, *KHUAKOCTH, ra3a), BBITAJIKMBAIOLIAs CUJIA,
MexaHuyeckas paboTa, MOIIHOCTb, IUIEYO CHJIBI, MOMEHT CHJIbI, KO3()(QUIIMEHT MOJIe3HOTO AEeHCTBUS
MEXaHHM3MOB, KHHETHUYECKas W MOTEHIIHAIbHAS SHEPTHUs), IPU OMUCAHUH MPABUIBLHO TPAKTOBATh (hU3HUECKUN
CMBICJI MCIIOJIb3YEMbIX BEJIMYMH, UX O0O3HAYCHHS M €AMHUIBI (PU3MUECKUX BEJINYMH, HAXOAUTH (POPMYIIBI,
CBSI3bIBAIOIIME JIAaHHYIO (PU3MYECKYIO BEIHYMHY C APYTUMH BEITHYWHAMH, CTPOHUTH TI'padUKd H3yUEHHBIX
3aBUCUMOCTEH (PU3NYECKHUX BETUYMH;

®  XapakTepu30BaThb CBOMCTBA Tell, (PU3NUECKUE SIBICHUS M MPOLECCHI, UCIOJb3Ys MpaBUIa CI0KEHUS
cw (BIOJIb OJHOM mIpsiMoOit), 3akoH ['yka, 3akoH Ilackans, 3akoH Apxumena, IpaBWJIO PaBHOBECHS pblyara
(6moka), «30JI0TOE TPaBUIIO» MEXAHWKH, 3aKOH COXPAHEHUS MEXaHWYECKON HSHEpPruu, Mpu 3TOM J1aBaTh
CIIOBECHYIO (JOPMYJIUPOBKY 3aKOHA U 3aIIMCBIBATh €I0 MAaTEMATUYECKOE BhIPAKEHUE;

e  OOBICHATH (PU3UUECKUE SBICHUS, MPOLIECCH U CBOWCTBA TEJl, B TOM YHUCIIE U B KOHTEKCTE CUTyalul
MIPAKTUKOOPHUEHTUPOBAHHOT'O XapaKTepa: BbIABIATh NPUUMHHO-CIIEICTBEHHbIE CBSI3U, CTPOUTH OOBSICHEHHE U3
1-2 normyeckux maroB ¢ ONMOpod Ha 1—2 M3yYEeHHBIX CBOMCTBA (PM3WUYECKHUX SBJICHHM, (PU3MUECKUX 3aKOHA
WM 3aKOHOMEPHOCTH;

e pemarh pacu€THble 3a7aud B 1-2 JeHCTBUS, HCHOIB3Ys 3aKOHBI M (OPMYJIbI, CBSI3bIBAIOIINE
¢buznyecKkrue BEIMYMHBI: HA OCHOBE aHajM3a YCIOBHS 3aJaud 3alUChIBaTh KPATKOE YCIIOBHUE, MOICTABIATH
¢buznyecKkrue BeNTUYUHBI B (JOPMYIIBI U MPOBOAMUTH PacyEThl, HAXOAUTh CIPABOYHBIC JaHHBIC, HEOOXOIUMbIE
ISl peLIeHus 3a/1a4, OLICHUBATh PEATUCTUYHOCTD MOJTy4YeHHON (PU3MUECKON BETMYMHBI;

e  pacrno3HaBaTh NPOOJIEMBbI, KOTOPHIE MOKHO PEIIUThH IPH MOMOIIU (PU3HUUECKUX METOJOB, B OMTUCAHUHI
UCCIIEIOBAHMsI BBIJCIATh MPOBEPSEMOE MPEANooXKeHHe (TUIOTe3y), pa3iuyaTb M HHTEPIPETUPOBATH
MIOJIyYeHHBIH pe3yibTaT, HAXOAUTh OUIMOKU B XOJI€ OIBITA, JIEJIaTh BHIBOJIBI IO €r0 pe3yJIbTaTaM;

® MPOBOJUTH OMNBITHI O HAOMIOAEHUIO (PHU3UYECKUX SBICHUA WIM (PUINYECKUX CBOMCTB TEI:
(dbopMyIHpOBaTh MpPOBEPSEMBbIC MPEANOI0KEHUS, COOMpPaTh YCTAHOBKY M3 MPEAJIOKEHHOTO O0O0pYIOBaHUS,
3aIMCBIBATh XO/JI OMBITA M (YOPMYITUPOBATH BHIBOJIBI;

®  BBINOJIHATH NPSAMbIE U3MEPEHUS PACCTOSHUS, BPDEMEHHU, MACChl Tella, 00bEMa, CUIIBI U TEMIIEPATYPHI C
MCTIOJIb30BAaHUEM aHAJIIOTOBBIX U MU(PPOBBIX MPHOOPOB, 3aMMCHIBATH MIOKA3aHUS MPUOOPOB C YIETOM 3aJaHHOM
a0COJIOTHOM MOTPEITHOCTH H3MEPEHHIA;

® [POBOIUTH HCCJIEIOBAHHWE 3aBUCUMOCTH OJHOW (pu3Myeckod BETMYMHBI OT JPYro ¢
UCIIOJIb30BaHUEM MPSAMBIX HM3MEPEHHUH (3aBHCHUMOCTH IyTH PAaBHOMEPHO JBHXKYIIEroCs Tejla OT BPEMEHH
IBUKEHUSI Tela, CWJIbI TPEHHUsS CKOJBXKEHHMs OT Beca Tela, KadecTBa OOpabOTKH MOBEPXHOCTEH Tel M
HE3aBHCUMOCTH CHUJIbI TPEHHS OT IUIOIIAN CONIPUKOCHOBEHUS TeJl, CUJIbI YIIPYTOCTH OT YAJUHEHUS NPY>KUHBI,
BBITAJIKMBAIOIICH CHIIBI OT 00BEMA MOTPYKEHHOM YacTH Tella U OT TUIOTHOCTH JKUIKOCTH, €€ HE3aBUCUMOCTH
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OT TUIOTHOCTH TeJa, OT TIIyOHHBI, HA KOTOPYIO IMOTPYKEHO TEJO, YCIIOBHHA TUTaBaHUS TEJ, yCIOBUN paBHOBECHS
pelyara ¥ OJIOKOB), y4acTBOBaTh B IUIAHHMPOBAHWU YYE€OHOTO HCCIIEIOBaHUS, COOMpPATh YCTAHOBKY U
BBIIIOJIHATh U3MEPEHUs, CIIeAysl MPEUIOKEHHOMY TIUIaHy, (UKCUPOBATh pE3yJIbTaThl MOJYYCHHOM
3aBUCUMOCTH (DU3MYECKMX BEIUYMH B BHJC MPEIUIOKCHHBIX TAOMUI] W TpadHKOB, NeNaTh BBHIBOJBI IO
pe3ybTaTaM HCCIICIOBAHUS;

® TPOBOJIUTH KOCBCHHBIC H3MepeHHs (U3NYECKHX BEIMYUH (TUIOTHOCTH BEIIECTBA JKUIKOCTH U
TBEPIOTO TeJa, CHJIa TPCHUS CKOJIBKCHUS, JaBJICHHE BO3MyXa, BHITAJIKHBAIOIAS CUJA, JEHCTBYIOIIAs Ha
NOrpyKEHHOE B JKUAKOCTH TEJIO, KOA(P(OUIMEHT IMOJIE3HOTO JEHCTBHS TMPOCTBIX MEXaHU3MOB), CIEIys
NPE/ITI0KEHHON WHCTPYKIMH: TPH BBINOJIHEHHH HM3MEPEHU COOMPATh IKCIEPHUMEHTAIBHYIO YCTAHOBKY H
BBIYKCIISTH 3HAYCHNUE HCKOMOW BEJIMYNHBI;

e co0OmoaTh MpaBuUiia TEXHUKHA OE30MACHOCTH MPU paboTe ¢ 1abopaToOpHBIM 000pyI0BAHUEM;

®  yKasplBaTh MPHHIUIbI JCHCTBUS TMPUOOPOB M TEXHUYECKHX YCTPOWCTB: BEChl, TEPMOMET,
JTMHAMOMETp, COOOIIAIOIINECS COCYbI, OapOMETp, phlYar, MOJBUKHBIN U HETOABIXHBIN OJIOK, HAKIIOHHAS
TUIOCKOCTB;

®  XapakTepU30BaTh MPUHIUIBI JACHCTBHS M3YYCHHBIX MPUOOPOB M TEXHUYECKHX YCTPOMCTB C OMOPOU
Ha MX OMHCaHUs (B TOM YHCJIE: MOANINITHUKH, YCTPOHUCTBO BOJIOIPOBO/IA, THIPABINICCKUAN TTPECC, MAHOMETD,
BBICOTOMEp, TIOPLIHEBOW HACOC, apeoMeTp), HUCIONb3ys 3HaHHS O CBOMCTBaX (U3UUECKUX SBICHHHA U
Heo0Xo1uMbIe (PU3NUECKHE 3aKOHBI U 3aKOHOMEPHOCTH;

® [PUBOAUTH TNpUMEpHl (HAXOAUTh HH(POPMAIUIO O MPHUMEpax) MPAKTHUYECKOTO HCIOIb30BAHUS
(bu3MYECKUX 3HAHUU B MOBCEIHEBHOMN KU3HU ISl oOecrieueHrs 0€30MacHOCTH NP o0palieHuu ¢ mprudopaMu
Y TEXHHYECKUMH yCTPONCTBAMHU, COXPAHEHHUS 37I0POBbSI U COOJIOACHUSI HOPM SKOJIOTHYECKOTO MOBEICHUS B
OKpY>Karolleu cpee;

®  OCYIICCTBISTH OTOOp HMCTOYHMKOB HH(pOpManuu B VIHTepHETE B COOTBETCTBHH C 3aJaHHBIM
MOMCKOBBIM 3alpOCOM, Ha OCHOBE HWMEIONIMXCS 3HAHMW M MyTEM CpPaBHEHHS pPAa3IHMYHBIX HCTOYHHKOB
BBIJICIISTh HH(OPMAIINIO, KOTOPAs SBJIETCS MPOTUBOPEUMBOM HITH MOXKET OBITh HEIOCTOBEPHOI;

®  WCIMOJIB30BaTh MPH BBIMOJIHEHUH y4EOHBIX 3alaHUil HAYYHO-TIONMYJISIPHYIO JUTEPATypy (HU3NIECKOTO
COJZIepKaHMUsI, CIIPAaBOYHBIC MaTepHaibl, pecypchl ceTh VHTepHeT, BianeTh MpuéMamMu KOHCIIEKTUPOBAHHS
TeKCTa, MpeoOpa3oBaHus HH(POPMAITUH U3 OJTHOW 3HAKOBOW CHCTEMBI B IPYTYIO;

e Co3/1aBaTh COOCTBEHHBIE KpPAaTKHE NMHUCHMEHHBIE U YCTHBIE COOOIICHUS HA OCHOBE 2—3 MCTOYHHUKOB
nH(popmaIuu GU3NIECKOro ComepKaHusl, B TOM YHCIIE MyOJINYHO JIeJIaTh KpaTKue COOOIIEHUs O pe3yibTaTax
MIPOCKTOB WJIA YYEOHBIX MCCIICIOBAHUH, IPH TOM TPAMOTHO MCIIOJIb30BaTh U3Y4YCHHBIN TIOHATHIHBIN anmapaT
Kypca (PU3UKH, CONPOBOXKIATH BBICTYIUICHHE TIPE3CHTAIINEH;

® [IpU BBIIOJHCHWH YYEOHBIX MPOCKTOB M HCCIICAOBAHUM PACIPENENsATh OOS3aHHOCTH B TpYIIE B
COOTBETCTBHHM C TIOCTaBJICHHBIMU 3aJladyaMH, CIICJAWTh 32 BBINOJHECHHEM IUIaHA JICHCTBHIA, aJIeKBaTHO
OLICHUBATh COOCTBEHHBIN BKJIAJ B JCSITEIBHOCTH TPYIIIBI, BEICTPAMBATh KOMMYHHUKATHUBHOE B3aHMMO/ICHCTBHE,
YUYUTBIBAass MHEHUE OKPYIKAFOIIHX.

K konmy oOyueHuss B 8 kJacce mpeaMeTHbIE pe3ynbTaThl Ha 0a30BOM YPOBHE JOJDKHBI OTPaXKaTh
Cc(OPMHPOBAHHOCTH Y 00yUAIOMINUXCS YMEHUH:

®  HCIOJB30BaTh IMOHATHS: Macca M pa3Mepbl MOJIEKYJ, TEIUIOBOE IBH)KEHHE aTOMOB U MOJEKYII,
arperaTHbIE COCTOSTHHSI BEIECTBA, KPUCTAUTMYECKHE M aMOp(HBIC Tena, HACHIIEHHBIH M HEHACBHIIICHHBINA
nmap, BJIKHOCTh BO3/AyXa, TEMIIEparypa, BHYTPEHHsSS DSHEPrHs, TEIUIOBOW [BUTATENb, JIIEMEHTAPHBIH
AIIEKTPHUYECKHUH 3apsl, HIEKTPUIECKOE T0JIe, IIPOBOJAHUKH U TUDIIEKTPUKH, TOCTOSIHHBIA YJICKTPUIECKUN TOK,
MarHUTHOE TI0JIC;

® pa3nuyYaTh SBICHHS (TEIUIOBOE pACIIMPEHHE W CXKAaThe, TeIUIonepenada, TEeIUIOBOE paBHOBECHE,
CMauyMBaHHWe, KANMWUIAPHBIC  SBICHHS, WCIApPEHUE, KOHJCHCAIMs, IUIABJICHUE, KPHCTAJLTH3AIHs



19

(oTBepaeBaHKE), KATICHHUE, TEIUIoNepeaada (TEIUIONPOBOIHOCTh, KOHBEKIIHS, U3TYUCHHUE), FICKTPU3AIUS TE,
B3aMMOJICIICTBIE 3apsoB, JEHCTBUSL OJICKTPUUYECKOTO TOKAa, KOPOTKOE 3aMblKaHHE, B3aUMOJICHCTBUE
MarHuTOB, ACHCTBHE MarHUTHOTO IOJI HAa MMPOBOJHUK C TOKOM, 3JIE€KTPOMArHUTHAsI MHAYKIIHS) 10 OMHUCAHUIO
UX XapaKTEPHBIX CBOMCTB U HA OCHOBE OIBITOB, IEMOHCTPUPYIONIUX JaHHOE (PU3HUECKOE SIBICHUE;

®  pacro3HaBaTh IMPOSBIECHUE U3YUYEHHBIX (DPU3MUECKHUX SIBICHUN B OKPY’KAIOLEM MHPE, B TOM 4YHCIIE
busznyueckue SBICHHUS B MPHUPOJAE: IMOBEPXHOCTHOE HATSHKEHHE W KaNWUIAPHBIC SIBICHUS B MPUPOJE,
KpUCTAIJIBI B mpupoje, u3nydenne CoiHIa, 3aMep3aHue BOJOEMOB, MOPCKHE OpHU3bI, 00pa3oBaHUE POCHI,
TyMaHa, HHesl, CHera, dJICKTPHUUYECKUE SIBIICHUS B aTMOC(epe, SJICKTPHUUECTBO JKUBBIX OPTAaHU3MOB, MArHUTHOE
nosie 3emutd, apeiid MOoIrCoB, POJIb MATHUTHOTO TIOJS JJIS JKU3HH HA 3eMile, MOJSIPHOES CUSHUE, TP dTOM
MIEPEBOTUTH MIPAKTHUSCKYIO 3a/1a9y B YUeOHYIO, BBIJICISITH CYIICCTBCHHBIC CBOMCTBA (TIPU3HAKHN) (PU3NICCKUX
SIBIICHHIA;

®  ONUCHIBATH M3YYCHHBIC CBOWCTBA TN W (DU3MUYECKUE SBJICHHSI, UCTONB3Ysl (DPU3MUECKUE BEITHMUMHBI
(Temmepatypa, BHYTPEHHSISI HEPIUs, KOJMYECTBO TEIUIOTHI, yJelbHAasl TEIJIOEMKOCTh BEIECTBA, YIEJIbHas
TEIUIOTa IUIABJICHMs, YyJAeIbHAs TeIjoTa NapooOpa3oBaHMsl, yHAedbHAas TEIJIOoTa CrOpaHus TOILUIUBA,
KO3 (UIIMEHT MOJIE3HOTO JEHCTBUS TEIIOBOM MalIMHbBI, OTHOCUTEIbHAS BIa)KHOCTh BO3/IyXa, SIEKTPUUECKUIA
3apsif, cuja TOKa, DJIEKTPUYECKOE HANpPSDKEHUE, COMPOTUBJICHHE IMPOBOIHHUKA, YIEIBHOE COMPOTUBIICHHE
BelIeCcTBa, paboTa M MOITHOCTh AJNEKTPUIECKOTO TOKA), MPU OMHCAHUU MPABWIBHO TPAKTOBATh (hU3MUECKUN
CMBICTT HWCIOJB3YEMBIX BEIUYHMH, O0OO3HAYCHUS W CIUHUIBI (PU3NYCCKUX BEIMYUH, HAXOAWTH (OPMYIIHI,
CBSI3BIBAIOIIUE JAHHYIO (DH3UYECKYIO BEIMYUHY C JIPYTUMH BEJIMYUHAMH, CTPOHUTH TPaQUKU H3YICHHBIX
3aBHCHMOCTEH (PU3NICCKUX BEITUIHH;

®  XapaKTepu30BaTh CBOWCTBA TeN, (QU3NYCCKUE SBICHUS W TMPOILECCHI, WCIOIb3ys] OCHOBHBIC
MTOJIOKECHUST MOJICKYJIIPHO-KHHETUICCKOW TEOPUU CTPOCHUS BEIIECTBA, MPUHITUI CYNEPIIO3UIIUU TTOJeH (Ha
KaueCTBEHHOM YPOBHE), 3aKOH COXpaHEHHUs 3apsja, 3akoH Oma Juis yyacTka nemnu, 3akoH Jlxoyns—Jlenna,
3aKOH COXPAaHEHHUS HHEPruH, MPH STOM JaBaTh CIOBECHYIO (OPMYIMPOBKY 3aKOHa U 3allUCHIBATh €0
MaTEeMaTHYECKOE BBIPAKEHUE;

e OOBACHATH (PU3NYECCKHE TPOIECCHl W CBOWCTBA TEJI, B TOM YHCIC M B KOHTEKCTE CHUTYyaIlWi
MPAKTUKOOPUEHTUPOBAHHOTO XapaKTepa: BBISBIATh MPUUMHHOCIEICTBEHHBIC CBS3H, CTPOUTHh OOBICHEHUE W3
1-2 norudeckux maroB ¢ Omopoil Ha 1-2 M3ydeHHBIX CBOWCTBA (M3UUYECKUX SBICHUHN, (PU3MUECKUX 3aKOHOB
WJIM 3aKOHOMEPHOCTEM;

e pemarh pacu€THbIe 33Jauyud B 2—3 JEHCTBUS, HMCHONB3YS 3aKOHBI M (OPMYIBI, CBS3bIBAIOIINE
¢u3nyYecKue BEIWYHMHBI: Ha OCHOBE aHAIM3a YCIOBHS 3aJladdl 3allMChIBATh KPATKOE YCIOBHE, BBISIBIIATH
HEJOCTATOK JIAHHBIX JJIsS PEIICHUsS 33a]]a4d, BEIOMpATh 3aKOHBI U (DOPMYITBI, HEOOXOAUMEBIE /ISl €€ pelIeHMs,
MIPOBOJIMTH PACUETHI M CPABHHUBATH ITOTYICHHOE 3HAYCHUE (DU3HUECKOM BEIIMIMHBI C H3BECTHBIMU JAHHBIMU;

®  pacrmo3HaBaTh MPOOJIEMBI, KOTOPbIE MOKHO PEIINTh MPHU MOMOIIHN (PU3NUECKHX METOAOB, UCTIONIB3YS
OIMCaHWEe WCCICAOBAHUS, BBIICIATH TPOBEPSICMOE TMPEIION0KEHUE, OIECHUBATH MPABHILHOCTH MOPSIKA
MIPOBEJICHUS MCCIICAOBAHNS, JICTIaTh BBIBOIBL;

® MPOBOJUTH OMBITHI TO HAOMIOMEHUIO (U3MUSCKUX SIBICHUNA WIH (PU3UYECKHX CBOWCTB Tem
(KamWIISIPHBIC SIBIICHUS, 3aBUCHMOCTD JIABJICHHS BO3yXa OT €ro 00bEéMa, TeMIlepaTyphl, CKOPOCTH IMpoIriecca
OCTBIBaHUS M HArpeBaHMs MPU U3IYUYEHUH OT I[BETA M3JIydHarollei (IMOoriouaromiei) noBepXHOCTH, CKOPOCTh
UCIIAapeHUs BOABI OT TEMIIEpaTypbl JKUAKOCTH U IUIOMIAAW €€ TMOBEPXHOCTH, DJEKTpPHU3alHUs Tel H
B3aMMOJICHCTBHE SJICKTPUUYECKUX 3apsIOB, B3aUMOJICHCTBUE TOCTOSIHHBIX MAarHUTOB, BU3yalIH3allus
MarHUTHBIX TOJEH MOCTOSHHBIX MarHUTOB, EHCTBUS MArHUTHOTO TOJS HAa MPOBOJHUK C TOKOM, CBOMCTBA
AJNIEKTPOMArHUTa, CBOWCTBA JJICKTPOABHUTATENS] TOCTOSIHHOTO TOKa): (OPMYyJIMPOBATh MPOBEPSEMBIC
MPEIIOJIOKECHUSI, COOMPATh YCTAHOBKY U3 TMPEIJIOKEHHOTO OOOPYIOBAaHHS, ONHCHIBATH XOJ OIBITA U
(GhOpMyJIUPOBATH BBEIBOJIBI;
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e  BBIIOJHATH NPSAMbIE U3MEPEHMSI TEMIEPATypbl, OTHOCUTEIbHOW BIIAKHOCTH BO3AYyXa, CHJIbI TOKa,
HANpPsDKEHUS. C HMCMOJIb30BAaHUEM AHAJOTOBBIX MPUOOPOB M JATYUKOB (PU3UYECKUX BEIMYMH, CPaBHHUBATh
pe3yabTaThl U3MEPEHHH C YIETOM 3aJaHHOM a0COIFOTHOM MOTPEITHOCTH;

® TPOBOIUTH HCCJICIOBAHWE 3aBHUCUMOCTH OJIHOW  (pu3Myeckod BETMYMHBI OT JIPYrod C
UCIIOJIb30BAaHUEM NPSAMBIX U3MEPEHHUH (3aBUCUMOCThH COIPOTHBIICHHS MPOBOAHMKA OT €r0 JUIMHBI, MJIOLIAIU
MIOTIEPEYHOTI0 CEYEHUS] U YNENbHOTO0 CONPOTHUBICHMS BEIECTBA NMPOBOAHMKA, CHIJIBI TOKA, MAYIIETO yepes
NPOBOJHHUK, OT HANpsHKEHHWs Ha IPOBOJHUKE, MCCIEJOBAHUE IIOCIEA0BATENIbHOIO M IApauIeNIbHOTO
COEJIMHEHUI NMPOBOJHUKOB): IJIAHUPOBATH HCCIIEAOBAaHHE, COOMPATh YCTAHOBKY U BBINIOJHATH M3MEPEHHMS,
cliefysl TMPEATOKEHHOMY IUIaHy, (PUKCHpOBATh pe3yJbTaThl MOJyYEHHOH 3aBHCHUMOCTH B BHJE TaOIUI U
rpaduKoB, AeNaTh BEIBOJBI IO PE3yJIbTaTaM HUCCIICAOBAHMS,

® [POBOJIUTH KOCBEHHBbIE H3MEPEHUs (U3NYECKUX BEJWYMH (yJeNbHAas TEIJIOEMKOCTh BEIEeCTBa,
CONIPOTHBIICHHE IPOBOJHUKA, pabdoTa M MOIIHOCTh DJEKTPUYECKOTO TOKA): IUIAHUPOBATH HW3MEpPEHUs,
coOHMpaTh AKCIEPUMEHTAIBHYIO YCTaHOBKY, CIEAys IMPEIUIOKEHHOW HHCTPYKIUH, M BBIYMCIATH 3HAUCHHE
BEJIMYUHEI;

e co0OmojaTh MpaBuiia TEXHUKHA O€30MAaCHOCTH MPU paboTe ¢ 1abopaTopHBIM 000pyI0BAHUEM;

®  XapaKTepu30BaTh IMPUHLMUIIBI IEHCTBUS M3YUYEHHBIX NMPUOOPOB U TEXHUYECKUX YCTPOMCTB C ONOPOM
Ha WX ONHUCaHMA (B TOM YHUCIIE: CUCTEMa OTOIUIEHHS JIOMOB, TMIPOMETp, HapoBas TypOuHa, amIepMmerp,
BOJIETMETP, CUYETYUK DJIEKTPUUYECKOW HHEPruH, HIEKTPOOCBETUTEIbHbIE NPUOOPBI, HarpeBaTeIbHbIE
ANIEKTPONpPUOOPHl  (IPUMEpPHI), DIEKTPUUYECKUE MPEJOXPAHUTENH, OSJEKTPOMArHUT, HJIEKTPOABHUraTesb
MIOCTOSIHHOTO TOKA), MCIOJB3Yysl 3HAHMUA O CBOWCTBAX (PM3MUECKUX SABICHHA M HEOOXOAMMBIE (PHU3HUECKHUE
3aKOHOMEPHOCTH;

®  DACIO3HABATh MPOCTbIE TEXHWYECKHE YCTPOMCTBA M H3MEpUTEIbHBbIE MPUOOPHI MO CXEMaM U
CXEMaTU4YHbIM pUCYHKaM (KHJIKOCTHBIM TEPMOMETpP, TEPMOC, IICHUXPOMETpP, TUIPOMETP, JIBUraTellb
BHYTPEHHEr0 CrOpaHus, DJEKTPOCKOIl, peocTar), COCTAaBJIATH CXEMbl D3JEKTPUUECKUX Lened ¢
MOCNe0BATEIbHBIM U MapajyiebHbIM COEJUHEHHEM JJIEMEHTOB, pasiinyas yYCIOBHbIE O00O03HAaYEHUS
3JIEMEHTOB 3JIEKTPUYECKUX LIeTell;

® [PUBOAUTH TpUMEpHl (HAXOAWUTh HH(POPMAIMIO O TMPHMEpax) NPAKTHUECKOTO HCIOIb30BAHUS
(MBUYECKUX 3HAHHWK B MIOBCETHEBHOM JKM3HU V1T 00ECTICUCHHsI O€30MacHOCTH TIPH 0OpaIeHuu ¢ mprudopaMu
U TEXHUYECKUMHM yCTPOMCTBAMHU, COXPAHEHUS 37J0POBbs U COOIOAECHUS HOPM HKOJOTHYECKOTO MOBEIEHUS B
OKpY>Karollleu cpere;

®  OCYILECTBJIATh OUCK MHPOPMALUMU (PU3NUECKOr0 cosepkaHus B IHTepHeTe, Ha OCHOBE UMEIOIUXCS
3HAaHUM M MyTEM CpaBHEHMs JIOMOJIHUTENbHBIX HMCTOYHHKOB BBLAEIATH HWH(GOpPMAIMIO, KOTOpas SBIsAETCA
MIPOTUBOPEYMBON HIIM MOXKET ObITh HETOCTOBEPHOIA;

®  UCIOJIBb30BaTh NPH BBINOJIHEHUH YYEOHBIX 3a/laHUil HayYHO-MONYJISIPHYIO JIUTEpaTypy (PU3NYECKOro
COJIepKaHusl, CIPaBOYHbIE MaTepuaibl, pecypchl ceTh MHTepHeT, BiaaeTh MpuéMamMu KOHCIEKTUPOBAHHS
TEKCTa, mpeoOpa3oBaHus HH(POPMAIIUH U3 OJHOW 3HAKOBOW CUCTEMBI B APYTYIO;

e Co3/1aBaTh COOCTBEHHbIC NMHUCHMEHHBIE U KpaTKHUE YCTHbIE cOOOIEHUs, 0000mas nuHpopMaluuo u3
HECKOJIbKUX HCTOYHUKOB (PU3UUECKOTO COJIEPXKaHHSA, B TOM YHUCIE IyOJUYHO MPEACTABISATH PE3yJIbTaThI
IIPOEKTHOM WM MCCIEA0BATEIbCKON JEATEIBHOCTH, IPU O3TOM TPAMOTHO HCIOJb30BaTh HW3YyYEHHBIN
MOHSTUHHBIN anmnapat Kypca QU3UKH, COTPOBOXKAATH BBICTYIIJICHHUE ITPE3EHTAIIUEH;

® 1pU BBHIIOJHEHUH YYEOHBIX IMPOEKTOB M MCCIECIOBAHUN (PU3MUECKUX MPOLIECCOB PACIPECNIAThH
00513aHHOCTH B TpyIIE B COOTBETCTBMM C IOCTaBJICHHBIMU 3aJjayaMi, CIICJUTHh 3a BBIIOJHEHUEM ILIaHa
NEeNCTBUM M KOPPEKTHUPOBATh €ro, aJeKBaTHO OIIEHMBATh COOCTBEHHBIM BKJIAJ B JESATEIBHOCTb TPYIIIIHI,
BBICTPANBaTh KOMMYHHMKATHBHOE B3aUMOJICHCTBHE, IPOSBIIASA TOTOBHOCTh pa3pelaTb KOH(IUKTHL.
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K koHny oOyueHus B 9 kJacce mpeaMeTHbIE pe3ylbTaThl Ha 0a30BOM YPOBHE JOJIKHBI OTPaXKaTbh
Cc(OPMHUPOBAHHOCTh Y 00YUAIOIIUXCSl YMEHUH:

®  CIIOJIb30BATh MOHSATHS: CUCTEMa OTCYETA, MaTepHalibHas TOYKa, TPACKTOPHUS, OTHOCUTEIBLHOCTD
MEXaHUYECKOro JABWXKEHMs, Jedopmanusa (ymnpyras, IUIacCTHYecKas), TpEHUE, IEHTPOCTPEMHUTEIbHOE
YCKOpPEHHE, HEBECOMOCTb U MEPErpy3KH, LEHTP TAKECTH, aOCOITIOTHO TBEPAOE TEJO, LIEHTP TAKECTH TBEPAOTO
TeJla, paBHOBECHE, MEXaHMUECKUE KoJeOaHHus U BOJIHBI, 3BYK, MH(Pa3BYK U YJIbTPa3BYK, HJIEKTPOMAarHUTHbIE
BOJIHBI, IIKaJa 3JIEKTPOMArHUTHBIX BOJH, CBET, OJM30PYKOCTh M JAJIbHO30PKOCTh, CIEKTPHI UCIYCKaHUS U
noTJIoIeH s, anb(da, 6eTa- 1 raMmMa-u3IydeHuUs, H30TOIIbI, SiAepHAast SHEPTeTUKA;

®  pa3nuyaTh SABJIEHUS (PAaBHOMEPHOE U HEPAaBHOMEPHOE MPSIMOJIMHENHOE ABUKEHNE, PABHOYCKOPEHHOE
NpSAMOJIMHEHHOEe JABIDKEHHE, CBOOOJHOE TaJeHHe Tell, PAaBHOMEpPHOE [BMKEHHE II0 OKPYKHOCTH,
B3aMMOJICIICTBUE TE€J, PEaKTUBHOE IBUKEHHE, KOJeOaTeIbHOE JBUKEHUE (3aTyXarollMe U BBIHYKJICHHBIC
KosieOaHusl), pe30HAHC, BOJHOBOE JBH)KCHHME, OTpPaKCHHE 3BYyKa, NPSMOJMHEHHOE pacHpoCTpaHEHue,
OTpPaKCHHE M IPEJIOMJICHHE CBETA, MOJIHOE BHYTPEHHEE OTpPaKEHUE CBETa, Pa3JIoKeHHE Oeoro cBeTra B
CIEKTp M CJIO)KEHHE CHEKTPalbHbIX I[BETOB, JUCIEPCHS CBETa, €CTECTBEHHas paJHMOaKTUBHOCTb,
BO3HUKHOBEHHUE JIMHEMYATOro CIEKTpa M3JIyuyeHHs) MO OMHMCAHUIO0 UX XapaKTEpHBIX CBOMCTB M Ha OCHOBE
OIIBITOB, IEMOHCTPUPYIOIIUX JaHHOE (PU3UYECKOE SIBJICHUE;

®  DACIIO3HABATH MPOSBICHHE M3YUYEHHBIX (DPU3MUYECKHUX SBJICHUHA B OKpPY’KarolleM MHpe (B TOM 4HUCIIE
¢du3nueckue sIBICHUS B MPUPOJIE: MPUINBBI U OTIUBBI, IBHKEeHUE MIaHeT COTHEYHON CUCTEMbI, PEaKTUBHOE
JBIDKEHHE JKUBBIX OPraHM3MOB, BOCIPHUATHE 3BYKOB JKMBOTHBIMH, 3€MJICTPSCCHHE, CEHCMUYECKHE BOJHBI,
I[yHaMH, 5XO, IIBETa TeJl, ONTHYECKHE SBJICHUS B TPUPOJAE, OWOIOTHYECKOE [eHCTBHE BUAMMOTO,
yIbTPauOJETOBOIO U PEHTICHOBCKOI'O W3Iy4YEHHUH, €CTECTBEHHBIH pPAaJMOAKTHUBHBIA ()OH, KOCMUYECKUE
Jy4Yd, pPaJUOaKTHUBHOE W3JyYE€HHUE NPUPOJIHBIX MHUHEPAJIOB, JEHUCTBUE pPAJMOAKTUBHBIX HU3Iy4YeHUH Ha
OpraHu3M 4YeJIOBeKa), MPU ITOM IMEPEBOAMTH MPAKTHUUECKYIO 33Jady B y4eOHYIO, BBIJEIATh CYLIECTBEHHBIE
cBolicTBa (TIpU3HAKK) (PU3NUECKUX SBIICHUIA;

®  ONUCHIBATh M3YYECHHbBIE CBOWCTBA TeJl U (U3NYECKUE SIBJICHMSI, UCIOJIB3Ysl (PU3MUECKHUE BEIUMUMHBI
(cpenHsiss 1 MTHOBEHHasl CKOPOCTh TeJla NMPH HEPAaBHOMEPHOM JABIKEHHM, YCKOPEHHE, NepeMEIIeHue, My Th,
yIJI0Basi CKOPOCTh, CUJIa TPEHHMSI, CHJIa YIIPYTOCTH, CUJIA TSKECTH, YCKOPEHHE CBOOOIHOrO MaJiIeHHs, BecC Tena,
UMIIyJIbC TeNla, WMIYJbC CHJIbI, MEXaHudeckas paboTa M MOIIHOCTb, MOTEHIMAJbHAs HHEpPrus Tena,
MOJHATOTO HaJl MOBEPXHOCTHIO 3€MJIH, NMOTEHIMAIbHAS SHEPTHs CXKATON NPYKUHBI, KWHETUYECKast SHEPTHs,
MOJTHAsE MEXaHWYECKasi PHEPTUs, MEPUOJ U YacTOTa KOJIeOaHWH, JJIMHA BOJHBI, TPOMKOCTh 3ByKa M BBICOTA
TOHA, CKOPOCTb CBETA, IIOKAa3aTelb MIPEJIOMIIEHHUS CPEJIbI), IPH ONMMCAHUU MPABUILHO TPAKTOBATh PU3NUECKUI
CMBICI HCIOJB3YEMBIX BEJIUYMH, OOO3HAYEHUS U EIUHUIBl (PU3NYECKUX BEIMYUH, HAXOAUTH (OPMYIIbI,
CBSI3bIBAIOIUE JIAaHHYIO (DPU3MYECKYI0 BEIMUYMHY C APYTUMM BEIMYMHAMM, CTPOUTh I'padUKU H3yUEHHBIX
3aBUCUMOCTEH (PU3NYECKUX BETUYMH;

®  XapaKTepu30BaTh CBOWCTBA TeJ, (PM3NYECKUE SIBICHUS M MPOLECCHI, UCIOJIb3Yys 3aKOH COXpPaHEHHS
SHEPIUH, 3aKOH BCEMUPHOTO TATOTEHMsI, IPUHLIUI CYNEPIO3ULIUHN CHJI, IPUHIUI OTHOCUTENbHOCTH ["anumes,
3akoHbl HBIOTOHA, 3aKOH COXPAaHEHWs MMITYJIbCa, 3aKOHBI OTPAKEHUS M IPEIOMIICHHUS CBETa, 3aKOHBI
COXPAaHEHHUsl 3apsAJ0BOrO M MacCOBOIO 4YHCEN IpPH SACPHBIX peakUusAX, MpPU ITOM JaBaTb CIOBECHYIO
(bopMyIHPOBKY 3aKOHA U 3aIIMCHIBATh €0 MAaTEMaTHYECKOE BBIPAKEHHE;

e OOBIACHATH (PU3HYECKHE IPOLECCHl M CBOWCTBA TEJd, B TOM YHUCIE€ U B KOHTEKCTE CHUTyalui
MPAaKTUKOOPHEHTUPOBAHHOTO XapaKTepa: BBIABIATH PHUUNHHO-CIEACTBEHHBIC CBSI3U, CTPOUTH OOBSICHEHHUE U3
2-3 JOTUYECKHX IIaroB ¢ ONOPO Ha 2—3 M3YYEHHBIX CBOMCTBA (PM3MUECKUX SIBICHUH, (PU3NIECKUX 3aKOHOB
WJIM 3aKOHOMEPHOCTEM;

e pemarh pacu€THbIC 3a7aud (ONMUpAIOLINECS HAa CUCTEMY U3 2—3 ypaBHEHHi), UCHOIb3Yys 3aKOHBI U
(dbopMyIIBl, CBA3BIBAIOIINE (PU3HMUECKUE BEIMYUHBI: HA OCHOBE aHAJIHM3a YCIOBHS 3aadyl 3alMChIBATh KPATKOE
YCIIOBUE, BBISBISATh HEJOCTAIOLINE WU U30bITOYHBIE TaHHBIE, BEIOMPATh 3aKOHBI U (POPMYJIbI, HEOOXOAUMBIE
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IUI peleHMs, MPOBOJIUTH Pacu€Thl U OLIEHUBATh PEAHUCTHYHOCTh IOJIYYEHHOIO 3HAUEHHs (PU3MUECKOU
BEJIMYUHBI;

®  DPAaco3HaBaTh MPOOJIEMBI, KOTOPHIE MOXHO PEIINUTh MPH MOMOIIN (PU3HMUECKUX METOMIOB, UCTIONB3YS
OINMCaHME HCCIENOBaHUA, BBIJEIATH IMPOBEPSIEMOE IPENNOIOKEHHE, OLEHMBATh MPABMWIIBHOCTh IOPSIKA
IIPOBE/ICHUS UCCIIEI0BAHNUS, JIe/IaTh BBIBO/IbI, MHTEPIPETHUPOBAThH PE3yJIbTAaThl HAOIIOICHHUH U OIBITOB;

®  [IPOBOJUTH OMBITHI 1O HAOIOIEHUIO PU3NUYECKUX SIBICHUN UM (PU3MYECKUX CBOMCTB Tell (M3ydeHHe
BTOpOro 3akoHa HpIOTOHA, 3aKOHAa COXpAaHEHUS PHEPIUH, 3aBUCHMOCTb MEpHOAa KoJeOaHHH NPYXHHHOTO
MasTHUKAa OT MAacChl Ipy3a U >KECTKOCTU NPY>KHUHBI U HE3aBUCHUMOCTb OT aMIUIUTYAbl MajblX KoJjieOaHuil,
NpSAMOJIMHEHHOE pPAclpOCTpAaHEHHE CBETa, pa3IoKeHUE Oeloro cBeTa B CIEKTP, H3y4eHHE CBOWCTB
M300paXeHHsI B TUIOCKOM 3€pKajie U CBOMCTB M300pa)KEHUS MpEAMETa B COOMpAroNIei JIMH3e, HaOII0IcHHE
CIUTOITHBIX W JIMHEHYATBIX CIIEKTPOB M3JIYYEHHS): CAMOCTOSITEIBHO COOMpATh YCTAaHOBKY W3 HM30BITOYHOTO
Habopa 000pyIOBaHUS, OTIMCHIBATE X0/ OIBITA U €T0 PE3YIbTAThI, (POPMYITHPOBATH BHIBOJIEI,

® TPOBOIUTH MpPH HEOOXOJMMOCTH CEPUI0 TMPSAMBIX HM3MEPEHUH, OIpeNelNsis CpeaHee 3HaYeHHe
n3MepsieMoil BenuuuHbl ((POKycHOE paccTossHME coOMparoleil JMH3bI), 00OCHOBBIBATH BBIOOP crocoba
U3MEpeHHs (M3MEPUTEIBHOTO MPUOopa);

® TPOBOIUTH HCCIENOBAaHHE 3aBUCHMOCTEH (HU3MUECKUX BEJIWYMH C HUCIOJIB30BAHUEM MPSIMBIX
U3MEpEeHuil (3aBUCUMOCTb IyTH OT BPEMEHHU NPH PAaBHOYCKOPEHHOM JBIMKEHHM 0€3 HayaJlbHOW CKOPOCTH,
nepuojia KojieOaHui MaTeMaTHUeCKOro MasTHUKA OT JUIMHBI HUTH, 3aBUCHUMOCTHU YyIJIa OTPa)KEHUS CBETA OT
yria majeHuss W yria NpejJoMJIeHUs OT yrjia NaJeHus): IUIAHHUPOBAaTh MCCIEIOBAHUE, CAaMOCTOSATEIIBHO
cobupaTh YCTaHOBKY, (PUKCHPOBATh Pe3yJibTaThl MOJYYEHHOH 3aBUCHUMOCTH (PU3MUYECKMX BEIMYUH B BUJE
TabIUI U TpaUKOB, AeTaTh BEIBOABI 110 Pe3yJIbTaTaM UCCIIET0BaHMS;

®  [POBOJUTH KOCBEHHBIE U3MEPEHUs (PU3MUECKUX BEIMUYUH (CPEeIHsAsA CKOPOCTh U YCKOPEHHE Teja Mpu
PaBHOYCKOPEHHOM JIBM)KEHUH, YCKOPEHHE CBOOOHOTO MaACHHS, )KECTKOCTh MPY>KUHBI, KO3()(DUITUEHT TpeHUs
CKOJIL)KEHUS, MEXaHW4ecKas padoTa M MOUIHOCTh, YacTOTAa M MEpUOoJ] KoJeOaHW MaTeMaTH4eCKOro Hu
NPY>)KHHHOTO MAasTHUKOB, ONTHYECKas cuja COOMpAIoOmed JHH3BI, pPaJAMOAKTHBHBIN (DOH): TUIAHUPOBATH
M3MEpPEHUs, COOMpaTh IKCIIEPUMEHTANIBHYIO YCTAaHOBKY M BBITIOJHITH M3MEPEHHS, CIeIysl NpPeIOKEHHON
MHCTPYKLIMHU, BBIYUCIIATH 3HAUYEHUE BEIMYMHBI M aHAIN3UPOBATH IIOJIyYEHHBIE pE3yJIbTaThl € Y4YETOM
3aJJaHHOM MOTPEeLIHOCTH U3MEPEHNH;

e  coO0aTh MpaBUiIa TEXHUKU O€30M1aCHOCTH MPHU padboTe ¢ 1a00paTOpHBIM 000pPYI0BAHUEM;

® pa3nuyaTh OCHOBHBIE NPU3HAKM H3YYEHHBIX (U3MYECKUX MOJeNeil: MarepuaiabHas TOUKa,
a0COMIOTHO TBEPNOE TEJO, TOYCUHBIH MCTOYHMK CBETa, JIyd, TOHKas JIMH3a, MJaHEeTapHas MOJeNb aToMa,
HYKJIOHHAs1 MOJIeJTb aTOMHOTO S1/Ipa;

®  XapakTepU30BaThb MPUHLUIbBI ASHCTBHUS U3YYEHHBIX MPUOOPOB M TEXHUYECKUX YCTPOMCTB C OMOpOMH
Ha UX OMHUCAHUSA (B TOM YHCIIE: CIIUAOMETP, JATYMKH MOJOKEHHUS, PACCTOSHUS U YCKOPEHHS, paKeTa, 3X0JO0T,
OYKH, TIEPHCKOI, (OTOAINMapaT, ONTHUYECKHE CBETOBOJIBI, CIEKTPOCKON, I03UMETp, Kamepa BuibcoHna),
WCTIONB3Ys 3HAHUSI O CBOMCTBAX (PM3MUECKUX SBJICHUN M HEOOXOAUMBIEC (PU3NIECKHE 3aKOHOMEPHOCTH;

® UCNONB30BaTh CXEMBl M CXEMAaTUYHbIE PHCYHKHM M3YYCHHBIX TEXHMYECKHX YCTPOMCTB,
M3MEPUTENBHBIX TPUOOPOB M TEXHOJIOTMYECKHX MPOIECCOB TPH PEHICHWH Y4eOHO-PaKTUYEeCKUX 3a/1ad,
OTITUYECKUE CXEMBI JIJISl IOCTPOSHUS H300paKeHUH B IIIOCKOM 3€pKajie U COOMparoIei JINH3E;

® [PUBOAUTH NpUMEpHl (HAXOAUTh HH(POPMALMIO O MPHMEpax) NPAKTHUECKOTO HCIOIb30BAHUS
(MBUYECKUX 3HAHHUH B TIOBCETHEBHOM JKM3HU JIJIs1 00ECTICUCHHsI O€30MacCHOCTH TIPH 0OpaIeHuu ¢ mprudopaMu
U TEXHUUYECKHUMHM yCTPOMCTBAMHU, COXPAHEHUS 37J0POBbs U COOIOAECHUS HOPM HKOJOTHYECKOrO MOBEIEHUS B
OKpY>Karolei cpese;
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®  OCYILECTBIISATh NOUCK HH(popManuu (usnyeckoro cojepkaHus B VHTEpHETE, caMOCTOSTEIbHO
(bopMyIHpys TOUCKOBBIIM 3aMpoc, HAXOAUTH MyTH ONpPEeNIEHUsI TOCTOBEPHOCTH IMOJy4eHHON MH(pOopManun
Ha OCHOBE MMEIOIINXCS 3HAHUHU U JOTIOJHUTEIbHBIX HICTOYHHUKOB;

®  WCIOJIB30BaTh NMPH BBIMOJHEHUH yYEOHBIX 3a/laHUi HAYYHO-TIONYJSIPHYIO JUTEPATypy (HU3NIECKOTO
COJIEpKaHus, CIIPAaBOYHBbIE MaTEpHaibl, pecypchl ceTu VHTepHeT, BiageTh NpuéMaMu KOHCIEKTHPOBAHHUS
TeKCTa, IpeoOpa3oBaHus HH(GOPMAIIUK U3 OJHOW 3HAKOBOW CHUCTEMBI B APYTYIO;

e  C03/1aBaTh COOCTBEHHbIE MMCbMEHHBIE M YCTHbIE COOOILEHHS Ha OCHOBE MH(OPMAIIMH U3 HECKOJIbKUX
UCTOYHUKOB  (PM3MUECKOTO  COJEpXKaHUs, MyOJMYHO TPEACTABIATH  PE3yJbTaThl IMPOEKTHOW MU
HCCIIEA0BATENIBCKON ACATENBHOCTH, IIPU 3TOM IPaMOTHO MCIIOJIb30BaThb M3YYEHHBIM IMOHATUHHBIN ammapar
U3y4aeMoro paszena (U3UKH U COMPOBOXKIATH BBICTYIUIEHHE Tpe3eHTauueil ¢ yd4éToM 0coOeHHOCTEH
ayIUTOPUU CBEPCTHUKOB.

Buanl aesiTeIbHOCTH Oﬁy‘laIOIIII/IXCH, HallpaBJC€HHbIC HA JOCTUKCHUE pE3yJsibTaTa

7 knace

TemaTHuyeckne OcHOBHBIE BHABI IESITEILHOCTH 00yYAIOIINXCS
0J10KH, TEMbI

Pa3znen 1. ®u3nka u e€ posib B O3HAHNH OKPY:KAKIIEr0 MUpa.

®u3nka — HayKa | BoisgBiieHue pa3nuuuii Mexay (U3NYSCKUMU U XUMHYECKUMHU mpeBpameHusmu (MC —

0 mpupone xumusi). Pacmo3HaBanme U KiaccupUKausa (DUIWYSCKUX SBICHUN: MEXaHUYECKUX,
TEIUTOBEIX, JJICKTPUYECKUX, MATHUTHBIX U CBETOBBI X. HaOmoneHne m  ommcaHue
(pm3maeckux
SIBJICHUH.

duznyeckne Onpenenenue LICHBI JIeJIeHUs LIKaJIbI U3MEPUTEITHLHOTO npudopa.

BeJIUYMHBI H3mepenue IMHEHHBIX pa3MEpOB Tel U IPOMEKYTKOB BpPEMEHH C

Y4€TOM IOIPEIIHOCTEN.

N3mepenue o0BEma YKUJIKOCTH n  TBEPHOTO TeNa. M3mepenue
TEMIIEpaTypbl TPHU MOMOIIH >KUJKOCTHOIO TEPMOMETpAa M AarTdHKa

TEMIIEPATYPhI.

BrinoniHeHHe TBOPYECKHUX 3aJlaHUi IO TOMCKY CIIOCOOOB H3MEpEHUs

HEKOTOPBIX (PU3HYECKUX XapPaKTCPUCTHUK, HAIIPUMEP pPa3sMEpPOB MaJIbIX

00BEKTOB (BouTOC, IIPOBOJIOKA), YIaNEHHBIX 00BEKTOB, OopIIIX
PaCCTOSIHHIA, MaJIbIX MTPOMEKYTKOB BpPEMCHH. O6cyxeHre

IpeIaraeéMbIX CIOCOOO0B.

EcrecTBeHHO- BriaBmkenne Tumores, OObACHSIIONINX IIPOCTHIC SIBIICHIS, HAIPUMED:

HAYYHBbII — NOYEeMY OCTaHaBJIUBAETCS JBWKYUIEECS IO TOPU3OHTAIBHOW IOBEPXHOCTH
MeTo/ TENo;

MO3HAHUSA — M0YeMY B JKapKYI0 MOTO/y B CBETIION OJI€kK/€ MPOXJIaAHEH, UeM B TEMHOM.

[Ipennoxenue crrocob0B MPOBEPKH TUIIOTE3.

[TpoBenenue uccienoBaHusl MO TPOBEPKE KAKOH-TMOO THUIIOTE3bl, HAINpHUMEp:

JATbHOCTh TOJIETAa INAPUKA, IYNIEHHOTO TOPH30HTAIBHO, TeM OoJjblle, YeM

Oosibiie  BeIcoTa Imycka. IlocTpoeHme mpocTedImmMx Mopenei (buzHIecKrx
SABICHUA (B BHUAE PHCYHKOB WIM CXEM), HAlpUMep NaJeHHe IpeaMeTa;
MPSIMOJIMHEHHOE paclpoCTpaHEHUE CBETA.

Pasnen 2. IlepponayanbHble CBeJeHUs O CTPOCHUH BellleCTBa

TemaTHu4yecKHne OcHOBHbIE BU/IbI 1eSIT€IbHOCTH 00y4aI0OLIUXCS

0J10KH, TEMBI

Crpoenne HaGronenre m MHTEpIpeTanys ONBITOB, CBHJIECTEIBCTBYIOIUX 00 aTOMHO-MOJICKYJISIPHOM
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BelleCTBa

CTPOGHUHU BEIIECTBA: OMNBITHI C PAacTBOPEHHEM pa3IMYHBIX BemecTB B Boxe. OneHka
pa3MepoB aTOMOB M MOJIEKYJ C HCHOJb30BaHHWEM ¢oTorpaduii, MOIydyeHHBIX Ha aTOMHOM
cumoBoM MuKpockorre (ACM). OnpeneneHre pa3MepoB MaJlbIX TEIl.

JBUKeHne u

HaOnronmenne u 0O0OBSICHEHHE OPOYHOBCKOTO IBMIKECHUS M sBIICHHS auddy3uu.

B3aHUMO/eH- IIpoBenenue u  0ObsICHEHHE OIIBITOB o  HaOJIOJCHUIO TEIUIOBOIO
CTBHE YacTHIL pacipeHus ra3os. ITpoBenenue u  oObsiCHEeHUE OIIBITOB o
BeleCTBA 00Hapy>KEHUIO CHJI MOJIEKYJISIPHOTO IPUTSKEHUST U OTTAJIKUBAHUSI.
ArperaTHsble Onucanue (C HCHOJIB30BAHUEM IPOCTHIX MOJENEi) OCHOBHBIX pa3lM4Mii B CTPOEGHHU T'a30B,
COCTOSTHUSA KUAKOCTeH M TBEPABIX Tell. OOBICHEHHE Maliod CKUMACMOCTH JKUAKOCTCH U TBEPIBIX TeI,
BeleCTBA 60IBIION CKUMAEMOCTH Ta30B.
OOBsicHeHne coxpaHeHust (POPMbI TBEPABIX TEJ M TEKY4IeCTH XuAKocTH. [IpoBenenne ombITOB,
JOKa3bIBAIOIIMX, YTO B TBEPAOM COCTOSIHUM BOJbI YaCTHULIBI
HaxOJATCS B CPEAHEM Jajibllie OPYr OT JApyra (IJIOTHOCTh MEHbIIE), YEM B KHJIKOM.
YcraHOBIEHHE B3aMMOCBSI3U MEXKIYy OCOOCHHOCTSIMH arperaT- HbIX COCTOSIHHUHM BOJBI U
CyIIecTBOBaHHEM BOIHBIX opraHmmMoB (MC — Ouomnorwus, reorpadus).
Paznen 3. /IBu:keHue 1 B3auMoAelCTBHE Te
Mexannueckoe HccnenoBanme paBHOMEPHOTO IBIDKCHHS U ONPEETICHHE eTo Mpu3HakoB. Habmoaenne
ABHKEHHE

HEPABHOMEPHOI'O JIBWJKEHUS U OIPEIEICHUE €ro OTIMYUU OT PABHOMEPHOIO JIBHXKCHUS.
Pemenne 3amad Ha onpenencHue IMyTH, CKOPOCTH M BPEMEHU PAaBHOMEPHOTO JIBUYKECHUSI.
AHanu3 rpauKoB 3aBHCUMOCTH IIYTH M CKOPOCTH OT BPEMEHH.

HNuepuus, macca,
IJIOTHOCTh

OOBsicHEHHE U TIPOTHO3MPOBAHHE SBICHUH, OOYCIIOBIEHHBIX WHEpIMEH, HampuUMep: YTo
MPOUCXOMUT IIPU TOPMOXKEHHH WM PE3KOM MaHEBpe aBTOMOOWIS, MO4YeMy HEBO3MOXKHO
MTHOBEHHO MPEKPaTHTh [BIKCHHWE HAa BEJIOCHIIENC WM caMoKaTe | T. A. [IpoBeneHue u aHamms
OTIBITOB, IEMOHCTPHPYIOIINX M3MEHEHHE CKOPOCTH JBIDKCHHMS Tella B Pe3ylbTaTe JIEHCTBHUA Ha
HETO JPYTuX TeIl.

Pemienue 3a1au Ha onpesieNieHUe Macchl Tela, ero 00bEMa 1 IIoTHOCTH. [IpoBeieHre n aHaU3
OTIBITOB, JIEMOHCTPUPYIOIIUX 3aBHUCUMOCTh M3MEHEHUS CKOPOCTH Tejla OT €ro MacChl IpU

B3anMoJieiicTBrH Tel. VI3MepeHue Macchl Tea pa3iIndHbIMA cniocobamu. Omnpenenenne

INIOTHOCTH TCJIa B PE3YIbTATC UBMCPCHUA

€ro Maccel 1 00béma

Cuia. Bunael

CHUJI

N3yyeHue B3aMMOJCWCTBHSA KaK NMPHUYMHBI M3MEHEHUsS] CKOPOCTH Tela MM €ro AehopMarud.
OnucaHue peaabHbIX CUTyalMi B3aUMOJIEICTBUS TEJ C MOMOILBIO MOJENel, B KOTOPBIX BBOIUTCS
MOHATHE U M300paxkeHHe cuibl. M3ydeHue cunel ynpyroctd. MccinenoBaHne 3aBUCHMOCTH CHIIBI
YIPYTOCTH OT YAJMHEHHS PE3WHOBOTO IIHYpa WX NPYXKHHBI (C MOCTpoeHueM rpaduka). AHamms3
MPaKTHYECKUX CUTyaluil, B KOTOPBIX HPOSBIAETCA JEHCTBHE CHIIBI yIPYTOCTH (YIPYTroCTh Msua,
KPOCCOBOK, BETOK JepeBa U JIp.). AHalmW3 CHUTyalud, CBS3aHHBIX C SIBJIGHHEM TATOTCHUSL.
OOBsicHeHHEe OpOUTATBHOTO JBIMKCHUS IUIAHET C UCIIOJB30BAHUEM SIBJICHHS TATOTCHUS U 3aKOHA
nnepunn (MC — actpoHomust). Mizmepenne Beca Tena ¢ IOMOIIbI0 fuHaMoMeTpa. ObocHOBaHME
3TOro crmocoda M3MepeHus. AHaIN3 U MOJCIUPOBAHHE SIBICHHS HEBECOMOCTH.

TemaTuueckue
0J1I0KHM, TEMbI

OcHoBHBIE BHUABI 1€ATCJIBbHOCTH oﬁyqammﬂxcn

DKCHEepUMEHTAIBHOE MOJIyICHHE TpaBUila CIOKESHHS CHJI, HAITPABJICHHBIX BIOJb OJTHOW MPSIMOH.
OnpeneneHne BEIMIUHBI PABHOICHCTBYIOIIEH CHII.

M3ydeHue cuibl TpeHUs CKOJILXKEHUS U CUIIBL TPEHHUs MOKOs. MccaenoBaHnue 3aBUCUMOCTH CHUIIB
TPEHUs OT CHJIBI JaBJI€HUs U CBOICTB TPYLIUXCSA TOBEPXHOCTEH. AHAIN3 MPaKTHUECKUX
CUTYyallMii, B KOTOPBIX MPOSBISETCS NEHCTBHE CUIIBI TPEHUS, MCHOJB3YIOTCS CIOCOOBI €6
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YMEHBIICHNSI WM YyBelWdeHus (KaTaHHe Ha JIbDKaX, KOHBKAX, TOPMOXKEHHE aBTOMOOMJIS,
UCIIONIb30BaHUE TOALIMITHUKOB, IUIaBaHWE BOAHBIX JKMBOTHBIX M Ap.) (MC — Owuosorus).
Pemenne 3aa4 ¢ uconab30BaHuEM (GOpMyIT Ul pacuéra CHIIbI TSDKECTH, CHIIBI YIIPYTOCTH, CHIIBI
TPEHHUS.

Pasnen 4. laBiaenne TBEPABIX TeJl, AKUAKOCTEH U ra3oB

JlaBJjieHue.
Ilepenaua
JABJIEHHUS
TBEPABIMU
TeJIaMH,
KUKO-
CTSAMH H
razamMm

AHanu3 u 0OBSCHEHUE OMBITOB U MPAKTUYECKUX CUTYalHH, B KOTOPBIX MPOSIBIISIETCS CHIIA
naBneHus. OOGOcHOBaHME CIOCOOOB YMEHBIICHWS W YBEJIWYCHHS HaBicHHs. 3ydeHwe
3aBHCHMOCTH JABJICHUS ra3a oT 00béMa 1 Temneparypsbl. M3yuenne ocobeHHOCTEH nepeaadn
JIaBJICHUS] TBEPABIMU TEJIAMH, >KMIKOCTSIMHU M razamMu. OOOCHOBaHHME PE3yJIbTATOB OIBITOB
0COOEHHOCTSIMU CTPOEHUSI BEIIeCTBa B TBEPIOM, )KHJIKOM U T'a3000pa3HOM COCTOSTHHSIX.

DKCIepUMEHTaJIbHOE JO0Ka3aTelbcTBO 3akoHa Ilackamsa. Pemenuwe 3amad Ha pacuér
JaBJIEHUs TBEPAOTO TeEIa

JlaBjenue
JKATKOCTH

HccnenoBanrne 3aBUCHMOCTH JABJICHUS KHUAKOCTH OT TIIYOMHBI TMOTPY)XSHUS W IUIOTHOCTH
KUaKocTH. HabOmronenne n oOBSICHEHHME THIPOCTATHYECKOrO IapajoKca Ha OCHOBE 3aKOHA
[Mackans. M3y4yenune cooOImaronxcst COCYI0B.

Pemenne 3amau Ha pacy€r paBieHHs OKHIKOCTH. OOBSICHEHME MpUHIMNA JACHCTBUS
TUAPABIMYECKOro  Ipecca. AHamM3 W OOBSICHEHHE  IPAKTUYECKUX  CHUTYallHi,
JIEMOHCTPUPYIOIINX TMPOSBJICHUE JIABJICHUS S>KUIAKOCTH W 3akoHa [lackams, Hampumep
MPOLIECCOB B OpPTaHU3ME MpH

riryookoBogHoM HbIpsiHuM (MC — Ouonorus)

ATtmocdepHo e
aaBJjeHHe

DKCHepUMEeHTalIbHOEe OOHAapyKEHHE aTMOC(EpHOTO JaBJICHHA. AHaIU3 U OOBICHEHHE
OIIBITOB M TPAKTUYCCKUX CI/ITyaHI/Iﬁ, CBs3AaHHBIX C lleﬁCTBHeM aTMOC(bepHOFO JaBJICHUS.
OOBsICHEHHE CyIIeCTBOBaHHUS aTMoc(hephl Ha 3eMiie M HEKOTOPHIX IUTAaHeTaxX Win eé
OTCYTCTBUS Ha Ipyrux miaHerax u Jlyme (MC — reorpadmus, actpoHomus). OOBsicCHeHHE
WU3MEHEHHS TUIOTHOCTH aTMOC(epsl C BHICOTON M 3aBUCHMOCTH aTMOC()EpHOro IaBJICHHUS OT
BBICOTHI. Pemenue 3ama4 Ha

pacuét atmocdepHoro AaBicHus. M3yueHne ycTpoiicTBa OapoMeTpa- aHepOHUIa.

JeiicrBue
JKHJIKOCTH M rasa
HA NOIPY>KEHHOE

DKCIIEpUMEHTAIbHOES OOHApy)KEHHWE JCHCTBHS JKHJKOCTH M Ta3a Ha MOrpyXEHHOE B
Hux  Teno. OmpeneneHre  BHITAJIKWBAIONMIEH  CUIBI, JEHCTBYIOIIEW Ha  TeJo,
MOrpy’XKEHHOE B XUJAKOCTL. lIpoBemeHne M OOCYX)JEHHE OMBITOB, JEMOHCTPHUPYIOIIHX

B HMX TeJI0 3aBHCHMOCTh BBITAJIKMBAIONMICH CHUIIBI, JAEHCTBYIOMIEH Ha TEIO B JKHIKOCTH, OT OOBEMa
MIOTPYKEHHOH B KUAKOCTh YaCTH TeJla U OT TUIOTHOCTH KHUIKOCTH.
WccnenoBanue  3aBUCMMOCTH Beca Tela B BOjge OT  00BEMa

TeMaTHYeCKUe OcHoBHBIC BU/IBI 1ESITEJILHOCTH 00y4aI0INXCS

0J10KH, TEMbI

HOTPYKEHHON B KUAKOCTh YacTH Tela.

Pemenne 3amad Ha TNpUMEHEHHE 3aKOHa Apxumeaa U yCJIOBHUS

wiaBaHust Ten. KoHcTpynpoBaHHMe apeoMeTpa MM KOHCTPYHPOBAHUE JIOAKH U ONpEJelICHUE
€€ Irpy30MOABEMHOCTH

Pa3gen S. PaGora u MomHocTh. JHEprus

Pa6ora n Mmoni-
HOCTh

DKCHepUMEHTaIbHOE OIpeesIieHNe MEXaHNYECKON pabOThI CHIIBI TSHKECTH MTPH MaJICHUH Tejia
U CWIbI TPEHUS IIPU PABHOMEPHOM IIEPEMELLEHUH TeJla 110 TOPU30HTAIBHON IOBEPXHOCTH.

Pacuér MomHocTH, pa3BUBaeMon Npu noabEMe 1o JecTHulle. Perenue 3a1aq Ha pacyer
MEXaHH4YeCKOH paboTHl U MOIITHOCTH

IIpocteie
MeXaHU3MbI

OrnpeneneHue BBIMTPHIIIA B CHIIE TPOCTHIX MEXaHU3MOB HA MIPUMEPE phldara, IoJBHKXHOTO
1 HETIOJIBIKHOT'O OJIOKOB, HAKJIOHHOH TNIOCKOCTH. VccieroBaHuE yCIOBHSI paBHOBECHS
prraara. OOHapy>XeHHE CBOHCTB IPOCTBHIX MEXAHU3MOB B PA3IMYHBIX HHCTPYMEHTAX U
MIPUCTIOCOOICHUSX, UCIIONIB3YEMBIX B OBITY U TEXHHKE, a TAaKXKE B KHUBBIX opranusmax (MC
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— Omoorus). DKCIepUMEHTAIBHOE TOKA3aTEIHCTBO PABEHCTBA PA0OT MPH MIPUMCHCHUH
npoctbix Mexanu3MmoB. Onpenenenue KII1/] HakI0HHOM MIIOCKOCTH.

Pemenne 3aa4 Ha MpUMEHEHHUE TIPaBUila paBHOBecHs prruara u Ha pacuér KII1J{

9KCHepI/IMEHTaHLHOC OINPCACIICHUE N3MCHCHUA KHHETHYECKOU M MOTEeHIINAILHOU OHEPIruu TEJIa
IIpu €T0 CKaTbIBAHUU II0 HAKJIOHHOM INTOCKOCTH. (DOpMyHI/IpOBaHI/IC Ha OCHOBC HCCJICAOBaHUA

Mexannuyeckas 3aKOHA COXPaHEHUs MeXaHW4IecKoil sHeprun. OOCyX IeHNe TPaHHIl IPUMEHIMOCTH 3aKOHA
SHEprus coXpaHeHHUsI dSHepruu. PeleHue 3a7a4 ¢ UCIOIb30BAaHUEM 3aKOHA COXPAHEHUSI SHEPTHU.

8 kmace
TemaTuueckue OcHOBHbIE BU/IbI 1eSIT€IbHOCTH 00y4aIOLIUXCs

0J10KH, TeMBbI

Pa3gea 6. Tenj1oBbie ABJICHUS

Ctpoenue u
CBOMCTBA
BelllecTBa

HaGmronenne m WHTEpHpeTanys OIBITOB, CBHJICTENBCTBYIOIIMX 00 aTOMHO- MOJIEKYJIIPHOM
CTPOEHHMH BEILECTBA: ONBITHI C PACTBOPEHHEM pPa3IMYHBIX BELIECTB B Boje. Pemenne 3amad mo
OLICHMBAaHHIO KOJIMYECTBA aTOMOB MIJIM MOJIEKYJ B €JUHHUIIE 00bEMa BellecTBa. AHAJIM3 TEKCTa
JPEeBHUX aTOMHCTOB (Hampumep, ¢(parmenta mnosmel Jlykpeumss «O mpupozme Bewiei») c
W3JI0KEHHEM OOOCHOBaHHMI aTOMHOW TMIIOTE3bl (CMBICIIOBOE uTeHHe). OleHKa yOeIuTenbHOCTH
3TUX 00ocHOBaHMH. OObsICHEHHE OPOYHOBCKOTO JBIDKEHUS, siBIeHUs MUMDY3un W pazauyui
MEKy HUMH Ha OCHOBE ITOJIOXKEHHH MOJIEKYJSIPHO-KMHETUIECKOH TEOPHH CTPOCHUS BELIECTBA.
OOBsICHEHHE OCHOBHBIX pAa3MUYAil B CTPOSCHHH Ta30B, MXHUIKOCTEH W TBEPIBIX TEI C
UCTIONIb30BAaHUEM IIOJIOKCHHH  MOJIEKYJISIPHO-KMHETHYECKOH TEOPUH CTPOCHUS BEIECTBA.
[IpoBeneHne ONMBITOB 0 BRIPAIIMBAHHIO KPUCTAIJIOB TIOBAPEHHON COJIM WM caxapa. [IpoBeneHne
1 OOBSICHEHHE OIBITOB, JEMOHCTPHPYIOIINX KalWUISPHBIC SIBICHHUS W SIBICHHE CMadMBaHMSL.
OOBsicHEHNE POJIH KAWULSIPHBIX SBICHUN ISl MOCTYIUIEHHS BOJBI B opranusM pacreHuid (MC

ouonorus). HabnroneHnue, mpoBeicHUEe M OOBSCHEHUE OIBITOB 10 HAOJIOICHHIO

TemaTuueckue
0J10KH, TEMbI

OcHOBHbIE BU/IbI 1eSIT€IbHOCTH 00y4arOLIUXCs

TCIUIOBOT'O pacIIMpCHUsS TIa30B, )KPIZ[KOCTCPI n TBépI[LIX Telr. OO0bsiICHEHHE COXpaHCHUA 00BEMa
TBép}ILIX TCJI, TEKYYCCTHU KUIAKOCTHU (B TOM 4YHCJI€, pasHUIbl B TCKYUCCTU JIsA Pa3HBIX
)KI/IﬂKOCTeI\/'I), JAaBJICHHUA Ta3a. HpOBCﬂeHI/Ie OIIBITOB, ACMOHCTPUPYIOIIUX 3dBUCUMOCTDb JABJICHUA
BO3ayXa OT €ro 00bEMa u HarpeBaHus WU OXJIAXKIACHHUA, U UX 00BsACHEHHE HAa OCHOBE aTOMHO-
MOJICKYJIAPHOTO Y4YCHUS. Amnanms MPAKTUYCCKUX CPITyaLlHﬁ, CBSI3aHHBIX CO CBOMCTBaMHU ra3os,

JKUJIKOCTEU U TBEPIBIX T

TennoBblie
Mpo1ecchl

O6ocHOBaHHE NPaBWI U3MEpEHHs TeMnepaTypbl. CpaBHEHHE Pa3IMnYHbIX CIIOCOOOB U3MEPEHUS U
mKan Temrneparypsl. HaOmioneHne M OOBSICHEHHE OIBITOB, JEMOHCTPUPYIOIIUX H3MEHEHHE
BHYTPEHHEH SHEpPIruy Teia B pe3yiIbTaTe TeIUIonepenadn u paboTsl BHEITHUX cwil. Habmonenune
1 OOBSCHEHHE OIBITOB, OOCYKACHHE NMPAKTHYCCKUX CHUTYaIlUi, JTEMOHCTPUPYIOMINX Pa3INIHbIC
BUIBI TEIUIONEpead: TEIDIONPOBOJHOCTh, KOHBEKIUIO, HM3IydeHHe. VcciemoBaHWe SBICHUS
TEIUIOOOMEHA TpU CMEIIMBAHWHM XOJOJHOH W Topsdei Boapl. HaOmroneHwe ycTaHOBICHHS
TEIUIOBOTO PABHOBECHS MEXKIy Topsdeli M xologHoW Bomoi. OmpenencHue (M3MEpeHUC)
KOJIMYECTBA TEIUIOTHI, MOJYYEHHOTO BOJOW NpPHU TEIUIOOOMEHE C HarpeThiM METaJUTHYeCKHM
mwnHApoM. Ompenenenue (M3MepeHUe) yIeNbHOW TEINIOEMKOCTH BellecTBa. PelneHue 3amad,
CBSI3aHHBIX C BBIYHCIICHUEM KOJIHMUYECTBA TEIUIOTH U TEIUIOEMKOCTH IIPH TEIIOOOMEHE.

AHanm3 CUTyaIii MPaKTUIECKOTO HCIIOIB30BAaHMS TETUIOBBIX CBOWMCTB BEIIECTB W MAaTEPHAJOB,
HaTlpuUMep B IEIAX DHEProcOSpeKCHUS: TEIUIOM3OJAIMS, SHEProcOeperaromue KpBIIi,
TEPMOAKKyMYJISTOPH! U T. A. Habronenne sBneHui ucapeHus u KoHAeHcauuu. MccienoBanue
Iporiecca UCHapeHNs Pa3IHYHBIX KuAKocTe. OObsICHEHHE SIBICHUH HUCTIapeHUs U KOHACHCAIUN
Ha OCHOBE aTOMHO-MOJIEKYJIsIpHOTO yueHHs. HabmogeHne m oObsSCHEHHE mporecca KUIICHUS, B
TOM YHCJIEC 3aBHCHMOCTH TEMIICpaTyphl KHIICHUS OT naBieHus. OnpenencHue (M3MEpeHHUE)
OTHOCHTEJIFHON BJIQAXKHOCTH Bo3ayxa. HaOmroneHue mporecca IUIaBiICHUS KPUCTAIIMYECKOTO
BelllecTBa, Hampumep Jjbaa. CpaBHEHHE MPOIECCOB IUIABICHHSA KPUCTAJUIMYECKUX Tl H
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pa3MsAryeHusl Ipu HarpeBaHuu amop¢HbIX Ten. OmnpeneneHue (M3MepeHne) yAEIbHON TETUIOTH
IJIABJICHUA  JIbJA. OObsicCHEeHHUE SBJIICHUN IUIABICHUS U KpucTajljindaiuid Ha OCHOBC aTOMHO-
MOJIEKYJISIPHOTO yueHHs. PemreHue 3agad, CBSI3aHHBIX C BBIYMCICHHEM KOJIWYECTBA TEIUIOTHI B
mporeccax TEIUIONepeiaun MPH IUIABJICHUH M KPUCTAIM3ALUK, WCIAPEHUH M KOHICHCAIUH.
AHanu3 cuTyaluidl MpakTHYECKOrO IPUMEHEHUS SIBICHUM IUIaBICHMA U KPUCTAJUIM3ALUY,
HarpuMep, MOJyYeHHE CBEPXUYHMCTBIX MAaTepHajioB, cojeBas rpelika W JIp. AHauu3 padoThl U
00BACHEHHE MPUHLUIA ACHCTBUS TEIUIOBOTO ABUTATeNsl. BpIUMcieHHE KOJIMYECTBA TEIUIOTHI,
BBIJICTISIFOIIIETOCS] MIPU CTOPaHHWU Pa3INyHbIX BHIOB TorumBa, M KIIJ| nBurarens. O6cysxneHue
9KOJIOTUYECKUX IMOCIEACTBUI HCIIOIb30BaHUS JBUraTele BHYTPEHHETO CrOpaHusl, TEIUIOBBIX U
ruapossiekTpoctaHui (MC — 3K0I0rHs, XUMHUS)

Pa3gen 7. DiekTpryecKue 1 MATHUTHBIE SIBJICHUS

DJIEKTPUYECKH €

Ha6JIIO,HCHI/IC 1 TOPOBCACHUC OIBITOB IO JBJICKTPpU3alIUU TCJI IMPHU COINPHUKOCHOBCHUU U

3apsabl. nHAayknue. HaGmoneHne u oObsICHEHHE B3aMMOJICHCTBUS OJHOMMEHHO M Pa3HOMMEHHO
3aps:KeHHbIe 3apsDKEHHBIX Tell. OObsICHEHNEe  TpHHOMIA  JIeHCTBUS  3nekTpockomna.  OObscHeHHe
TeJa u ux SIBJIGHUM DJIEKTpU3alluy IIPU CONPUKOCHOBEHMM TE€Jl U MHAYKLMEH C

B3aMMO/Ieii-

TeMaTHYeCKHe OcHoBHBIE BUBI 1eSITEJILHOCTH 00y4YaroInXcst

0J10KHM, TEMbI

CTBHE

HCIIOJIb30BaHUEM 3HAHUI O HOCUTEISAX JJICKTPHUUCCKUX 3apsIOB B BelllecTBe. Pacro3HaBaHue
U O0BSICHCHHE SIBJICHUN JICKTPHU3AIIMU B ITOBCEIHEBHOM sku3Hu. HabmoaeHne U 00bsICHEHHE
OTIBITOB, WTIOCTPUPYIOIIMX 3aKOH COXPaHEHWs 3JIeKTpudeckoro 3apsaa. Habmonenue

OIIBITOB IO MOJCIHPOBAHUIO CHIIOBBIX JIMHUHT SJIEKTPUIECKOI'0 IIOJIA. I/ICCHC,Z[OBEIHI/IC HCﬁCTBHH
QJICKTPHUYCCKOI'O MOJISI Ha IMPOBOJAHUKU U AUDJICKTPUKH.

IlocTossHHBII
3JIEKTPUYeCKH |
TOK

Habmronenne pa3iaudHBIX BUIOB JACHCTBHUS HIEKTPHUECKOTO TOKa M OOHapyXXEHHE 3THX BHIOB
JISWCTBHS B TOBCETHEBHON >kn3HH. COOpKa M HMCHBITAHUE ICKTPHUYECKOH LENH MOCTOSHHOTO
ToKa. Mi3MepeHue Cuibl TOKa aMIepMETPOM.

H3mepeHne 2JIEKTPUUECKOTO HANpsDKEHHsST BOJIBTMETPOM. [IpoBeneHHe u OOBSCHEHUE OIBITOB,
JIEMOHCTPHUPYIOIUX 3aBUCUMOCTH 3JIEKTPUUECKOTO COMPOTUBICHUS MPOBOAHMUKA OT €ro JJIHHBI,
IUIOLIaJN MOINEPEeYHOro cedyeHHs U MaTepuana. llcciienoBaHue 3aBUCHMOCTH CHIIBI TOKa,
MPOTEKAIOIIETO YEPe3 PE3UCTOP, OT COMPOTHUBIECHHUS PE3UCTOPA M HANPSDKEHUS HA PE3UCTOPE.
IIpoBepka mpaBwia CIOXKEHHWS HANPSHKCHUH MPU  IIOCIEIOBATEIBHOM COCOMHEHHH JIBYX
PE3UCTOPOB.

IIpoBepka mpaBuna [uis CHJIBl TOKa HpPU TapajIeTbHOM COEIMHEHHU PE3UCTOPOB. AHaNH3
CUTyalluil TOCNEJOBAaTEIbHOIO M MapauIeNIbHOTO COEAVHEHUs IPOBOJHUKOB B JOMAIIHUX
JIEKTPUUECKUX ceTAX. PemleHue 3amau ¢ ucnosnb3oBaHueM 3akoHa OMa u ¢opMmyn pacuéra
3NIEKTPHUUYECKOTO CONPOTHBICHUSI MpPU MOCIEAOBATEIBHOM M TMapaiieIbHOM COCIUHEHHU
poBoAHUKOB. OnpeeneHne paboThl AIEKTPUIECKOTO TOKA, IPOTEKAIOIETO YePe3 PE3UCTOP.
OmnpeneneHre MOITHOCTH IEKTPUUECKOT0 TOKA, BBIIEIAEMOI Ha pe3ucTope. MccaenoBanne
3aBHCHMOCTH CHJIBI TOKa Yepe3 JIAMIOYKY OT HampspkeHus Ha Heil. Onpenenenne KIT/]
Harpesarens. VccnenoBanue npeodpa3oBaHus SHEPTUH MIPHU MOIBEME I'PY3a IIEKTPOABUTATEIIEM.
OOBsicHeHHE yCTpOICTBa U MIPUHIMIA ISHCTBHS JOMAIIHUX 3JIEKTPOHATPEBATEIBHBIX IPHOOPOB.

OOBsCHCHUE MTPUYHH KOPOTKOTO 3aMBIKAHUS U MPUHITUIIA ICHCTBUS IIABKUX MPEIOXPAaHUTEIICH.
Pemenne 3amau c ucnonp3oBaHueM 3akoHa JDxoyns—IJlenna. HaGmromeHne BO3HUKHOBEHHSI
JIEKTPHYECKOTO TOKA B YKUIKOCTH.

MaruuTtHble
SAIBJICHUSA

VccnenoBanne MarHUTHOTO B3aMMOJEHCTBHSA MOCTOSHHBIX MAarHuToB. l3yueHwe MarHHUTHOTO
MOJISL MOCTOSIHHBIX MArHATOB TPU WX OOBCIMHCHHWW W pasjciicHuH. [IpoBeICHHE ONBITOB IO
BH3YaNIM3aI[H TIOJIA TOCTOSHHBIX MAarHWTOB. V3ydeHue SBICHHS HAMAarHUYWBAHHS BEIIECTBA.
UccnenoBanue OeiCTBUS AJIEKTPUYECKOTO TOKA HA MAarHUTHYIO cTpeliky. [IpoBeneHue OmbITOB,
JIEMOHCTPHUPYIOIIUX 3aBUCHMOCTD CHJIBI B3aNMOJCHCTBHSI KaTyIIKH ¢ TOKOM M MarHUTa OT CHJIBI
W Ha- TpaBICHUS TOKAa B KaTylKe. AHAIW3 CHUTyalldil TNPAKTHYCCKOTO IPUMCHCHHS
AIIEKTPOMArHUTOB (B OBITOBBIX TEXHWYECKHX YCTPOHCTBAX, MPOMBIIUIEHHOCTH, MEIUIIMHE).

I/I3y‘l€HI/I€ ,Z[ef[CTBPIH MArHmuTHOro 1moJjid Ha MTPOBOAHUK C TOKOM. I/I3yqune HeﬁCTBHH
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anektpoasurareis. M3amepenue KIIJ[ snexkTpoaBuraTenbHONM ycTaHOBKH. Pacno3HaBaHue u
aHaJIM3 Pa3JIMYHBIX IPUMEHEHHUH 3JIEKTPOIBUTaTeNel (TpaHCIopT, OBITOBBIC YCTPOICTBA U JIp.)

DJIeKTPOMArH1
THAsi MHIYKITAS

OmnbITHI 1O HUCCICAOBAHUIO ABJICHUSA BHCK’I‘pOMaFHI/ITHOﬁ WHAYKOWU: UCCIICTOBAHUEC HW3MEHEHHI

3HAaUYCHUA W HaNpaBJICHUA HWHIAYKIIMOHHOI'O TOKa.

TemaTHueckune
0J10KH, TEMbI

OcHOBHBIE BU/IbI 1€SIT€IbHOCTH 00Y4aI0OUIUXCS

9 knace
TemaTHu4yecKkue 0JI0KH, OcHOBHBbIE BU/IbI JIESITEILHOCTH 00Y4aIOUIUXCS
TeMBbI
Pa3nen 8. Mexannyeckue siBJIeHHS
Mexannueckoe OO0cyxeHre TPAHUI] MPUMEHUMOCTH MOJICIIH «MaTepUAIbHAS TOYKAY.

JABHM)KEeHUE U
CIoco0bI ero
OIMUCAHUA

Ormnucanue MEXaHHYECKOTO JIBHKCHHUS Pa3IHYHBIME criocobaMu
(ypaBHeHue, Ttabnuua, rpaduk). AHaINM3 >KU3HEHHBIX CUTyanuid, B

KOTOPBIX MPOABJIACTCA OTHOCUTCIBHOCTL MEXAHUYCCKOI'0 JBUIKCHUA.
HaOroneHne MEXaHWYECKOrO [BIDKEHHS! Tellda OTHOCHUTEIBHO pa3HBIX

ten orcuéra. CpaBHEHHE MyTEH W TPACKTOPUI IBIKEHHS OJJHOTO U TOTO

K€ TeJla OTHOCUTENBHO Pa3HBIX Tel oTcuéra. AHanm3 Tekcra ["anumnes o0
OTHOCHUTEJIHOCTH JIBKEHHSI; BBINIOJIHEHHE 3aaHui M0  TEKCTY
(cMbicioBoe uteHue). OmnpejeneHne CpPeiHe CKOPOCTH CKOJNBKEHHUS

Opycka WM IBIMKCHUS IIAapUKa MO HAKJIOHHOW IUIOCKOCTH. AHanu3 H
00CYXKIEHHE CIOCO00B MPHOTMKEHHOTO OIMPEACICHUS] MIHOBCHHOM

ckopoctu. OtpeneneHne CKOPOCTH paBHOMEPHOTO JBIKCHHUS (IIapuKa B

JKUJIKOCTH, MOJIETIH JIEKTPUYECKOr0 aBTOMOOWA | T. u.). Ornpenenenue

MYTH, TPOWICHHOI0 3a JIaHHBINH TPOMEKYTOK BPEMEHH, U CKOPOCTH Tela

1o rpadyKy 3aBHCUMOCTH ITyTH PaBHOMEPHOTO ABIXEHUS OT BPEMEHU.
Ob6cyxnenne BO3MOXHBIX TIPUHIUIIOB JecTBUS npuOOopoB,
M3MEPSIIONIMX CKOPOCTh (CUAOMETPOB). BhIuKcieHre nyTH U CKOPOCTH

IPU PaBHOYCKOPEHHOM IPSIMOJIMHEHHOM JIBIKEHHH Tela. OnperneneHue
MPOHICHHOTO OyTH W YCKOpEHHs JIBHKEHHSI Tena no  rpaduky
3aBUCHMOCTH CKOPOCTH PaBHOYCKOPEHHOT'O IPSIMOJIMHEHHOTO JIBIKCHUS

Tena oT BpeMeHH. OnpeneneHne yCKOpeHHs Tella MPH PaBHOYCKOPEHHOM

JIBIDKCHUH 0 HAKJIOHHOW TUIOCKOCTH. M3MepeHue mepuojga M 4acTOThI
oOpareHus Tena o OKPY>KHOCTH. Onpenenenue CKOpPOCTH
PaBHOMEPHOIO [IBHXKEHHsI Teja MO OKPY)XXHOCTH. PeleHue 3amad Ha
orpeieNicHue KHHEMaTHYECKUX XapaKTEPUCTUK MEXaHHYECKOTO
IBWKCHUS Pa3IMYHBIX BUJIOB. Pacno3naBanue u  TpuOTKEHHOE
OMMCAHUE PA3UYHBIX BHOB MEXaHHUYECKOTO JABWKEHHS B MPUPOJE U

TEXHHKE (Ha MpuMepax CBOOOIHO MaJaloNIMX Tell, IBHKCHUS KUBOTHBIX,

HEeOECHBIX TeJl, TPAHCIIOPTHBIX CPEJICTB U Jp.)

B3anmopeiicTBue
Ted

Habnronenue U 0o0CyxIcHHE OTBITOB C  JIBIDKCHHEM Tema  mpu
YMEHBIICHUN BIHMAHUS JAPYTHX TeJ, TPENSITCTBYIONNX JBIDKCHHUIO.
Ananmu3 Ttekcta [anmuies ¢ omucaHHEM MBICIEHHOTO AKCIEPUMEHTa,
00OCHOBBIBAIOIIETO 3aKOH WHEPIINH; BEIMOJHEHHE 3aJaHUN 10 TEKCTY
(cmpIcoBoe uTeHHue). OOCYKICHHE BO3MOXKHOCTH BBITIOJTHEHUS 3aKOHA
WHEpINH B Pa3NUYHBIX cucTeMax orcuéra. Habmromenue n oOGCcyxneHne

MCXaHHYCCKUX HBHGHHﬁ, IPpOUCXOAAIINX B CUCTEME otcuéra «Temexkay
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pu e€ paBHOMEPHOM U YCKOPEHHOM JIBH)KEHUH OTHOCHTENBHO KaOMHETa

(mzukn. J[eHCTBHUS ¢ BEKTOpaMU CHJI: BBIIIONHEHHE 33aJaHHUN IO CIOXKe-

HUIO U BRIYUTAHUIO BEKTOPOB. HaOroieHue W/Wiv TPOBEICHHUE OIBITOB,
JIEMOHCTPHUPYIOIIUX 3aBUCUMOCTDh YCKOPEHHS Tela OT MPHUIOKEHHOW K

HEMY CHJIBl M MacChl Tela. AHAIM3 W OOBACHCHHC SIBICHUHA C
HCIIOJIb30BaHUEM BTOpOTO 3aKOHA Hrrotona. Pemenne 3a71a9 c

TemaTnueckue 0JIOKH,
TeMBbI

OcCHOBHBIE BH/IbI IEATEJIbHOCTH 06yqalo1unxc51

UCIIONIb30BaHUEM BTOPOTro 3akoHa HbroTOHA W mpaBuia cioxeHus cuil. OnpeaeneHue
KECTKOCTH TPYXKUHBI. AHaNW3 CUTyalud, B KOTOPBIX HAOIIONAIOTCA YIpYyrue
nedopmanuu, U ux OOBSICHEHHE C HCIOJb30BaHWEeM 3akoHa ['yka. Pemienue 3amau c
HCIOJIb30BaHKMEM 3aKkoHa [yka.

HccrenoBanue 3aBHCUMOCTU CHJIBI TPEHHS CKOJBKEHHS OT CHJIBI HOPMAlbHOTO
nasnenusi. OOCyxJeHue pe3yibTaToB HUccienoBanus. Ompenenenue KodhQuIueHTa
TpeHI/ISI CKOJIbXKCHUA. I/I3MepeHI/Ie CHJIbI TpeHI/Iﬂ TII0OKOA.

Perrenue 3amad ¢ MCoab30BaHUEM (POPMYIIBI IS CHJIBI TPEHHS CKOJIBXKCHUS. AHalu3
JIBIDKEHHUS TEIl TONBKO ITOM IEHCTBHEM CHIIBI TSDKE- CTH — CBOOOJHOTO MAIEeHMs.
OOBsCHEHNE HEe3aBUCHMOCTH YCKOPEHHS CBOOOIHOTO MaJeHUsI OT Macchl Teia. OneHKa
BEJIMYMHBI CUIIBI TATOTEHUSI, IEHCTBYIOIIEH MEXIY ABYMS TelaMmu (IJIsl Pa3sHBIX Macc).
AHanu3 IBHKEHUST HeOECHBIX TEJ MO JEHCTBUEM CHJIBL TATOTEHUS (C MCIIOJIb30BAHUEM
JIOTIOJIHUTEBHBIX HMCTOYHHKOB HWH(opMaiuu). PerieHue 3ama4 ¢ HCMIOIb30BAHHEM
3aKOHA BCEMUPHOT'O TATOTEHHS M (HhOPMYJIBI JJIsl pacu&Ta CHIIbI TSHKECTH.

AHanM3 OPUIMHAIBHOTO TEKCTA, OMMCHIBAIOIIETO IPOSIBJICHUS 3aKOHA BCEMHPHOIO
TATOTCHUS; BBITONHEHHWE 3aJaHUI IO TEKCTy (CMBICIOBOe 4TeHHe). HaOmonenwe u
00CYXK/IEHUE OIBITOB 0 M3MEHECHHUIO Beca Tella IPU YCKOPEHHOM JBIKCHUH. AHAIIN3
YCIIOBHIA BOBHUKHOBEHUSI HEBECOMOCTH U Meperpy3ku. PellieHne 3a1a4 Ha onpeieieHue
Beca Teja B Pa3IMYHBIX YCIOBHSX. AHAIN3 CHII, ACHCTBYIOIIMX HA TEJO, MOKOSIICECS
Ha onope. Onpe/eNieHue EHTPa TKECTH PA3IUIHBIX Tell

3aKoHBI
CoOXpaHeHus

Habnrogenne u oOCyXaeHHE OIBITOB, AEMOHCTPUPYIOMIMX Iepefady WMIyJbca MpH
B3aUMOJICHICTBUM TeJI, 3aKOH COXPAaHEHHS HMITYJbca IPH aOCONIOTHO YHPYIOM H
HEYIIPYTOM B3aUMOJICWCTBUHM Tel. AHAIW3 CHTyalllii B OKpYXKAIOMIEH XH3HH C
WCIOJIb30BAaHWEM  3aKOHAa  COXpaHEHUsT uMIyjbca. Pacro3HaBaHue — sIBICHUA
pEaKTUBHOTO JBWKeHUS B mpupone u Texauumke (MC — Ouonorus). [lpumenenne
3aKOHA COXPAaHCHUS HMITyJIbca JUIsl pacuéra pe3yiabTaTOB B3aMMOACUCTBHS Ten (Ha
MpUMepax HEyHmpyroro B3aWMOICHCTBHUS, YNPYTOro LEHTPAIFHOTO B3aMMOACHCTBHS
JIBYX OJMHAKOBBIX TeJ, OJHO M3 KOTOPBIX HENOABW)XHO). Pemienwe 3amau ¢
WCTIONF30BaHUEM 3aKOHAa COXpaHeHHs wuMmiyibca. OmpeneneHue pabOTHI  CHIIBI
YOPYrocTd NpU MOABEME Ipy3a C HCIOJIB30BAHUEM HEMOABHKHOTO U TOABHXKHOIO
6mokoB. M3mepenme ™omHOCTH. V3MepeHHe TMOTCHIMATBFHOW HHEPrUU YHPYTO
neopMHUpOBaHHON TPY)XUHBL. 3MepeHHe KHHETHYEeCKOH SHEprHH Tejla 1O JJIMHE
TOPMO3HOTO IYTH. OKCIIEPUMEHTAJIbHOE CpPaBHEHHE HM3MECHEHHUS NOTCHIHAIBHOW U
KUHETUYECKOM DSHEpruid Tena MNpu JBHKEHMM 10 HAKJIOHHOM  IUIOCKOCTH.
OKcIIlepuMeHTaIbHAs MPOBEpPKa 3aKOHA COXPAHEHHS MEXaHWYECKOHW OHHEPruu IIpH
cBOOOHOM majeHuu. [IprMeHeHHe 3aKOHa COXPaHEHUS MEXaHMYECKOW PHEPrHu JUIi
pacuéta TMOTEHLMAJIbHOW M KUHETHYECKOM dHepruil tena. Pemenwe 3amau c
UCTIONB30BaHUEM 3aKOHA COXPAaHEHHS MEXaHUUECKOH PHEPruu

Paznen 9. Mexannuyeckue K0J1e0AHUSA ¥ BOJHBI

Mexannyeckue

Habnronenue konebaHmit Mox ACUCTBHEM CHII TSHKECTH M YIPYTOCTH U

TemaTudeckue 0JI0KH,
TeMBbI

OcHOBHBbIE BU/IbI 1€SIT€IbHOCTH 00Y4aIOLIUXCS

KoJIe0aHus

0oOHapy>KeHHE OJ00HBIX KOJCOAHHI B OKPYXKAMOIIEeM MUpe. AHAIIN3 KoJieOaHui rpy3a
Ha HUTUH W Ha npyxuHe. OnpeleneHne YacTOThl KoJicOAaHMH MaTeMaTH4ecKoro M
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NPY>KMHHOTO MasTHUKOB. HaOmioneHne W OOBsICHEHHWE SBIICHUS pE30HAHCca.
HccnenoBanue 3aBHCUMOCTH TEpHOAa KoJeOaHWH MOABEHIEHHOTO K HHUTH Tpy3a OT
JUIMHBI HUTH. [IpoBepka HE3aBHCUMOCTHU TIepHojia KoyiebaHuil Tpy3a, MOJABELIEHHOTO K
JeHTe, OT Macchl rpy3a. HaOmomeHue um oOCyXKAEHHE OIBITOB, IEMOHCTPUPYIOIIUX
3aBUCHMOCTh IIepUOJa KoJeOaHWil MpPYKUHHOTO MasTHHKAa OT Macchl TIpy3a |
JKECTKOCTH NPYXKHUHBL. IIpuMeHeHHe MaTeMaTHYeCKOro M IPYXKMHHOTO MAasTHHKOB B
Ka4ecTBE MOJIENEH Ul ONMCaHMs KOIEOaHUH B OKPYKAIOIEM MHPE.

Peuienne 3amad, CBA3aHHBIX C BBIYUCIICHHEM WM OICHKOW 4YacTOThl (TIepHoja)
KoJIeOaHui

MexaHn4yecKue BOJHBI.
3ByK

OO0HapyXeHHE U aHAJIU3 BOJHOBBIX SIBIICHHI B OKpYysKatorieM mupe. Habmronenue
pacnpocTpaHeHusl MPOJOJIbHBIX W IONEPEYHbIX BOJH (Ha MOJENU) M OOHapyXeHHe
AQHAJIOTHYHBIX BHJOB BOJH B MpPUPOAE (3BYK, BOJSHEIC BOJIHEI). Beruncienue
JUTHHBI BOJTHBI u CKOPOCTH PacIpOCTPaHEHHs 3BYKOBBIX
BOJIH. DKCIIEPUMEHTAIIFHOE OTIpeieIeHUe TPaHHUI] YacTOTHl  CIBIIIMMBIX
3BYKOBBIX  KOJIcOaHMIA. HaOnroieHne 3aBUCIMOCTH  BBICOTHI
3ByKa oT 4acTOTBl (B TOM 4YHCJE C HCIOJE30BaHUCM
MY3BIKaJIbHBIX HHCTpYMEHTOB). HabmoieHre u 00bsICHEHHE SBICHUS
aKyCTUYECKOTO pE30HaHca.

AHanu3 OpWUTMHANBHOTO TEKCTa, IIOCBSIIEHHOTO HCIIONB30BAHMIO 3ByKa (WIH

YIBTPa3ByKa) B TEXHHKE (IXOJOKAalMs, yIbTPAa3ByK B MEAMIMHE U Jp.); BHIIOIHEHHUE
3aJlaHUH TI0 TEKCTY (CMBICIOBOE YTEHHE)

Pazgen 10. DiieKTpOMarHuTHOE T0JI€ M 3JJEKTPOMATHUTHBIE BOJIHBI

DeKTPOMArHUTHOE ITocTpoenne paccyxaeHuid, OOOCHOBBIBAIOIINX B3aUMOCBS3b JJICKTPHYECKOTO U
noJie M | MarHuTHOTO MHOJIEH. DKCIepUMEHTAIbHOE U3yYEHUE CBOMCTB DJIEKTPOMArHUTHBIX BOJIH
3JIEKTPOMATrHUTHBIE (B TOM UHCIIE C TOMOLIBIO MOOHMIIBHOTO Tene(oHa).
BOJIHBI AHanu3 pEHTIeHOBCKUX CHHUMKOB 4YEJOBEUECKOr0 OpraHu3ma. AHaJN3 TEKCTOB,
OTNMCBHIBAIOLINX TPOSBICHHUA 3JIEKTPOMArHUTHOTO U3JIyYCHUS B MPUPOJE: IKUBBIC
OpTaHU3MBI, U3ITyICeHUS HEOCCHBIX TeJ (CMBICIIOBOE YTCHHUE).
PacriozHaBaHre W aHaNM3 pa3lUYHBIX NPUMEHEHUH 3JIEKTPO-MAarHWTHBIX BOJH B
TexHUKe. Pemenue 3agady ¢ UCHONb30BaHMEM  (GopMyn Ui CKOPOCTH
QJICKTPOMArHUTHBIX BOJIH, JJIMHBI BOJITHBI U 4YaCTOTBI CBETa
Pazgen 11. CBeToBbIe IBJICHUSA
3aKoHbI Habnronenue OIIBITOB, JIEMOHCTPUPYIOLINX SIBJICHUE PSIMOJIMHEIHOTO

pacnpocTpaHeHus CBeTa

pacmpocTpaHEeHUs cBeTa (BOSHUKHOBCHHE TCHU W TOMYTEHH), M WX HWHTEPIPETalus C

HCIOJIb30BAHUCM  MOHATHA  CBCTOBOTO  JIy4a. OObscHEHHE H MOACINPOBAHUC

COJIHEYHOT'O M JIyHHOro 3aTMeHui. lccremoBaHuMe 3aBUCUMOCTH yIJla OTPaKCHUS
CBETOBOTO Jyda OT yIila majeHus. M3ydeHue CBOMCTB H300pakeHHS B IUIOCKOM
3epkaie. HabOmiomenme M OOBSACHEHHWE ONBITOB IO TONYYCHHIO HW300paKeHWH B
HaGmionenne u oOBsCHEHHWE ONBITOB IO

BOTHYTOM H BBIITYKJIOM 3CpKajax.

MPEIOMJICHUIO CBE€TA HA I'paHUIIC pa3JIMYHBIX CPE/], B TOM YUCJIC OIBITOB C IIOJIHBIM

TeMaTHuyeckne 0J10KH,
TeMblI

BHYTPEHHHUM  OTpakeHDeMoBHHIECBOIAIIBIET eJILHOCTH 00yYaIOINXCS

3aBHCHMOCTH YIJIa TPEIOMIICHHS OT yIJIa TaJCHUS CBETOBOIO Jy4a HA TpaHHIE
«BO3AYX—CTeKJIO». Pacro3HaBaHue SBJICHUH OTpa)XXCHHUsS] W MPEIOMIICHHUS CBETa B
MTOBCETHEBHOM KI3HU. AHAIN3 1 OOBSICHEHHUE SIBIICHISI OIITHYECKOTO MUpaka. Perrenue
3a/1a4 C UCIIOJIb30BAHUEM 3aKOHOB OTPAXKEHHUS U NIPETIOMJIEHUS CBETA.

JIMH3BI M ONITHYECKHUe
npuodopsl

ITony4yenue n300pa>keHUH C IIOMOIIBIO COOMPAIOIIEH U paccer- BaroIe JIMH3.
OrnpeneneHue GOKYCHOTO PACCTOSIHHSI M ONTHYECKOH CHIIBI COOMPAIONIeH JIMH3HI.
AHanu3 ycTpoicTBa U IPUHIMIIA JEHCTBHUS HEKOTOPBIX ONTHYECKUX PHOOPOB:
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(poroamnmapara, mukpockorta, Teieckona (MC — Onosiorus, acTpoHOMHS ). AHaIH3
SIBJICHUH OJIM30PYKOCTH U
JTaIbHO30PKOCTH, TpHHIMIA JAeiicTBUsl 04koB (MC — Ounosorusi)

Habnromenue mo pasnoskeHuro 0eoro csera B criektp. Habmoaenre u 00bscHEHNE
Pazoxenue desroro OTIBITOB TIO TIOJTYYEHUIO OSJIOTO CBETa MPH CI0KEHUH CBETa pa3HBIX IBETOB. [IpoBeneHme
CBETa B CHEKTP 1 00BSCHEHHE OIBITOB 110 BOCIIPUATHIO L[BETA IIPEIMETOB IIPH UX HAOIIOICHUH Yepes3

[BETOBBIC (DMIIBTPHI (IBETHBIC OUKH)

Pasznen 12. KBanToBbBI€ SIBJIEHUS

Hcnyckanne U | OOcyxaeHue renu onelToB Pesepdopaa mo ucciegoBaHnIo aTOMOB, BBIIBI)KEHHE
NorJI0LeHne cBeTa

aToMOM

THIIOTE3 O BOBMOXHBIX PE3yJIbTaTax ONBITOB B 3aBUCHMOCTH OT IIPEJIIONIaraeMoro
CTPOCHUS aTOMOB, (OPMYJIMPOBAHIE BHIBOAOB M3 PE3yIbTaTOB ONBITOB. OOCYy)KaeHHe
MPOTUBOPEYHH IJIAaHETapHOW MOJIENIN aTOMa U OCHOBAaHUH 1u1sl rurore3sl bopa o
CTAIlMOHAPHBIX OPOHTAX ANEKTPOHOB. HaburoieHne CIIOMHBIX U JIMHEeHYaThIX
CIEKTPOB M3JIy4eHHs Pa3INYHBIX BellecTB. OObsSCHEHHUE JINHEWYATHIX CIIEKTPOB
U3ITy4eHHs

CtpoeHue O6cyxneHne BO3MOXKHBIX THIIOTE3 0 MOJCISAX CTpoeHus siapa. Onpenenenne
aTOMHOI0 siApa cocTaBa s/ep 0 3aJaHHBIM MacCOBBIM U 3aps10- BBIM YHCJIaM U IO TOJIOKEHHIO B
nepuoandeckoil cucteme anemMeHToB (MC — xumMust). AHaJIM3 U3MEHEHHS COCTaBa
sIApa M ero MOJIOXKEeHMsI B IEPHOINYECKON cucTeMe npu a- paaunoaktuBHoct (MC
— xumus). MccnegoBannue TpeKOB a- YaCcTHUIL 1O TOTOBBIM (oTOrpadusim.
OO0Hapy)XeHHE 1 U3MepeHHe paJHalMOHHOro )OHA C ITOMOIIBIO T03UMETpa,
OIICHKA €r0 MHTEHCHBHOCTH. AHaJIN3 OMOJOrHYECKUX M3MEHEHHUH, IPOUCXOSIINX
moj AeiicTBUeM paauoakTHBHBIX u3nydeHuit (MC — Ouonorus). Mcnonb3oBanue
paauoaKkTUBHBIX

mnyuennii B meaumnuae (MC — Ounororus)

Pemrenue 3ama4 ¢ UCHIOIB30BaHUEM 3aKOHOB COXPAaHEHHUSI MAaCCOBBIX M 3apSIOBBIX
YHCEJT Ha OTIpeiesIeHNe Pe3yIbTaTOB AACPHBIX PEAKIN; aHAIN3 BO3MOKHOCTHU HIIH
HEBO3MOXXHOCTH sA€pHON peakimu. OIeHKa SHEPTHH CBSI3H AIEp C UCIOIb30BaHUEM
SInepHble peakuun (opmyisl DitHIITeiHA. OOCYXKIEHHE TTEPCHIEKTUB HCIOIB30BaHMUS YIIPABISIEMOT0
TepMOsJepHOro cuHTe3a. OOCyKAeHHE IPEUMYIIECTB U SKOJIOTHUECKUX IIPOOIIeM,
CBSI3aHHBIX C siiepHOi sHepreTukoit (MC — sKomorus)

IloBTOpHUTE/ILH0-0000IaIOIINI MOAYJIb

CucremaTusanms u BrinosHeHue yueOHbIX 3a/1aHni, TPeOYIOLHUX JeMOHCTpAIIUH




TemaTnueckue 6,10KH, OcHoOBHBIC BUBI AeSITEILHOCTH 00y4Yar0OInXcs
TeMBbI

o0o01menue KOMIIETEHTHOCTEH, XapaKTepU3yIOIIHUX €CTECTBEHHOHAYUHYIO

NpeMeTHOr 0 TPaMOTHOCTb:

cofep:KaHHUsA H - TIPUMEHEHHS TTOJTyYSHHBIX 3HAHUH JUIS1 HAYYHOTO OOBSICHEHUS

OmnbITa (U3MUECKUX SIBICHUH B OKPY’KarOLIeH IPUPO/IEC U ITOBCEHEBHOM )KU3HH,

JesiTeTbHOCTH, a TaKKe BBISIBIICHUS (PM3UIECKUX OCHOB Psifia COBPEMEHHBIX

NpHOOPEeTEHHOTO TEXHOJIOTUH;

NpH U3yYeHUH - MIPUMEHEHUS OCBOCHHBIX 3KCIIEPUMEHTAIbHBIX YMEHUH IS

BCero Kypca UCCIIeN0BaHNs (PU3NIECKUX SIBICHUH, B TOM YHCIIE JUIS TIPOBEPKH

(puzukn THITOTE3 U BBISBJICHHS 3aKOHOMepHOCTeH. Pemmenne pacyéTHbIX 3a/1a4, B
TOM YHCIIE PEANOIAraloInX UCTIOIb30BaHHE PU3NIECKON MOJIENHU U
OCHOBaHHBIX Ha COJCP)KaHUN PA3IMYHBIX PA3/IeoB Kypca (pU3NKH.
BrinonHeHue u 3amura rpynmnoBbIX UM UHAUBUAYAIBHBIX IPOEKTOB,
CBSI3aHHBIX C COJIEp)KaHHEM Kypca (PU3HKH.

Opranusanus NPoOeKTHON U y4eOHO0-HCCIeT0BATENbCKOI 1eITeJIbHOCTH
00yYaroIMXCcs

[IpoexTHass u ydeOHO-HMCCIIEIOBATEIbCKAS ACATEIHHOCTh OOYYAIONINXCS MO ydeOHOMY
npenvetry  «®PuszuMkay  opraHuszyercss ¢ Lenbio  (OPMHUPOBAHMS — UCCIIEOBATEIBCKUX
KOMIIETEHTHOCTEN 4epe3 OCBOCHUE MPUEMOB U METOJ0B HAYYHOTI'O ITO3HAHUA. (DOPMBI ITPOCKTOB:
uH(GOpPMAIMOHHBIE, TBOPYECKHE, HCCIeNoBaTeNbCKUue. B Xoae MPOEeKTHON [esTeNbHOCTH
00yyJaromuecs ¢ MOMOIIBI0 HOBBIX 3HAHUH Pa3pelialoT BRISIBICHHYIO B y4eOHOU TeMe podiemy,
paboTas MHAWBHIYalbHO WU B Tpynmne. MUHU-TIPOEKTHI PEAM3yIOTCS Ha OJHOM Yy4eOHOM
3aHATHW; KPATKOCPOUHBIC TTPOSKTHI OCYIIECTRISIFOTCS B TEUCHHE TIepHoIa PabOTHl HAJl YIeOHOH
TEMOM, MPU ATOM OCHOBHAsI AEATEIHHOCTh MO cCOOPY MH(OpPMALIMKU U W3TOTOBICHHUIO MPOIYKTa
BCICTCA O6y‘-IaIOHH/IMI/IC${ B paMKax BHeyquHOﬁ ACATCIIPHOCTH WX Ha CaMOIIOATOTOBKCE.

[TpumepHBIE TEMBI UCCIIEIOBATENILCKUX M MPOCKTHBIX paboT coaepkatcs B [IpuioxeHun.

Tembl ncciie10BaTEIbCKUX MPOEKTOB MO (PU3UKe
7 kaacc

BnusiHue HEBECOMOCTH Ha )KM3HEAEATEIbHOCTh OPraHU3MOB.
W3mepurenbHble TpUOOPHI OT IPEBHOCTH 10 HAILIUX JHEH.
WNuepuys — npu4yvHa HapyLIEHWsI IPaBUII JOPOKHOTO IBHKEHMS.
Konctpyupyem poHTaHBI CBOMMHU pPyKaMHU.

8 xirace
Kpucrannuzanus napadusa: onpezeneHue TeMrnepaTypbl KpUCTATU3AIH.
Pasznuune temneparyp 3amep3aHusi pacTBOPOB (COJH, caxapa, iioJ1a, MapraHIIOBKH)
CamonenbHble TPUOOPHI 17151 Y4EOHBIX UCCIIETOBAHUM 110 (PU3HKE.

9 kiacce
Bupl I1yMOBOTO 3arpsi3HEHUS U UX BIUSHUE HA )KUBbIE OPTraHU3MBI.
BnusiHue BHEIIHNX 3BYKOBBIX pa3IpakUTENed Ha CTPYKTYpY BOZBI.
BnusiHue rpoMKoro 3Byka M IIyMa Ha OpraHu3M YelloBeKa.
JleiicTBue 3ByKa, MH(PPa3ByKa U yIbTPa3BYyKa Ha )KUBBIE OPTaHU3MBI.
JeiicTBue ynbTpadroseToBOro U3IyuyeHust Ha OpraHU3M YelIOBEKa.




TEMATHYECKOE IINTAHUPOBAHHUE

7 KIIACC
KosmyecTBo yacos DJIEeKTPOHHbBIE
Ne HaumeHoBaHue pa3iesioB U TeM (undposbie)
Kontpoasnsie | IlpakTnyeckue
n/n NMPOorpamMMbI Bcero oOpa3oBaTe/ibHbIEC
padoThI padoThI
pecypchl
Pa3pnen 1. dusuka u eé posib B NO3HAHUHU OKPYIKAKOIIEr0 MUpa
bu6mmoreka [IOK
1.1 o - 2
WSHia - Hayka O fipupone https://m.edsoo.ru/7f416194
bu6mmoreka [IOK
1.2 o 2 1
HISHHCCICE BEJHHIHAL https://m.edsoo.ru/7f416194
1.3 EcrecTBeHHOHAaY4YHBIN METO/T TIO3HAHUS 2 1 bubnmorexa LHOK
’ y A https://m.edsoo.ru/7f416194
Hroro no paszneny 6
Paznea 2. [lepBoHayaibHbIe CBeleHHS] O CTPOEHUM BellecTBA
Bbu6mmorexa [JOK
2.1 C 1
TPOCHHE Betiecta https://m.edsoo.ru/7f416194
29 JIBU>KEeHUE U B3aUMOJICHCTBUE YACTHII 5 | bu6mmoreka [IOK
’ BEIIECTBA https://m.edsoo.ru/7f416194
bu6mmoreka [IOK
2.3 A 2
TPETATHLIC COCTOANMA BEMecTna https://m.edsoo.ru/7f416194
Uroro no pazaeny 5
Pa3nen 3. /IBu:xeHMe U B3auMo/jieiicTBUE Te
3.1 MexaHn4eckoe JBHKEHUE 3 bubmuorexa [JOK



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

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

3.2 Huepmus, Macca, IJIOTHOCTh 4 bubamorexa LHOK
' I, ’ https://m.edsoo.ru/7f416194
bubmuoreka [IOK
33 Cuna. B 14
A, IR I https://m.edsoo.ru/7f416194
Hroro no paszneny 21
Pasnen 4. /laBiieHue TBEPABIX TeJl, KUIAKOCTEH U Ta30B
41 Hasnenue. Ilepenaua nasineHus TBEPABIMU 3 bubnuoreka [IOK
' TEJIaMH, JXUAKOCTSIMH U Ta3aMH https://m.edsoo.ru/7f416194
bu6mmoreka [IOK
4.2
JlaBrerne KuKocTh > https://m.edsoo.ru/7f416194
bubmnoreka LJOK
4. A
3 TMOC(epHOE faBIeHHe 6 https://m.edsoo.ru/7f416194
44 JleficTBHE )KUIKOCTHU U Ta3a Ha IIOTPYKEHHOE 7 bubnuoreka [IOK
' B HUX TEJIO https://m.edsoo.ru/7f416194
Hroro no pazaeny 21
Pasnea 5. PaGora n MOIIHOCTDH. JHepIrus
bu6mmoreka [JOK
5.1 Pa6 3
aboTa 1 MOTIHOCTE https://m.edsoo.ru/7f416194
bu6mmoreka [IOK
2 IT
> POCTHIC MEXQHHIMBL > https://m.edsoo.ru/7f416194
5.3 Mexann4deckas SJHEPIrus 4 bubmmorexa LHOK
' P https://m.edsoo.ru/7f416194
Hroro no paszneny 12
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PesepBHOE Bpems

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME
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8 KJIACC

Kosn4yecTBo 4acoB DJIeKTPOHHbIE
HaumeHoBaHme pa3/iesioB U TeM (undposbie)
Ne n/m Kontpoabnbie | IlpakTuyeckne
NpOrpamMmblI Bcero o0pa3oBaTe/bHbIE
padoThI padoThbI
pecypcsl
Paznen 1. TensioBble siBjieHUst
1.1 CrtpoeHue 1 CBOMCTBA BEIIECTBA 7 bubmmorexa LIOK
' P B https://m.edsoo.ru/7f4181ce
bu6mmorexa [JOK
. 21 1 5
1.2 Tenonsie mporeccet https://m.edsoo.ru/7f4181ce
Hroro no paszneny 28
Pa3nea 2. DiiekTpu4ecKkHe M MATHUTHBIE SIBJICHHS
)1 OnexTpuyecKue 3apsaabl. 3apsKEHHBIE Tea 7 | bubnnorexa [IOK
’ U UX B3aUMOJICHCTBUE https://m.edsoo.ru/7f4181ce
bubmnoreka IJOK
. IT i i 2 2
2.2 OCTOSIHHBIN DJIEKTPUYECKUI TOK 0 7 hitps//m.cdsoo.ru/7f418 1 ce
bubmnoreka [IOK
. M 1 1.
23 ATHITHRIC ABJCHIA 6 . https://m.edsoo.ru/7f4181ce
24 S eKTOOMA . 4 bubmuoreka [JOK
. MarHuTHas UHIYKIHS
HEKIP AR https://m.edsoo.ru/7f4181ce
Hroro no paszneny 37
PesepBHOE Bpems 3
OBILIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 68 4 14.5
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9 KJIACC

Kosn4yecTBo 4acoB DJIeKTPOHHbIE
HanmMeHoBaHue pa3/iejioB U TeM undpoBbie
Ne n/m P Kontpoabnbie | IlpakTuyeckne (mupp )
NpOrpamMmblI Bcero o0pa3oBaTe/bHbIE
padoThI padoThbI
pecypcsl
Pa3znen 1. Mexannueckue siBJaeHUsl
11 MexaHn4eckoe IBMKEHUE U CIIOCOOBI €T0 10 | bubmuorexa [JOK
' OTIMCaHUS https://m.edsoo.ru/7f41a4a6
bu6mmoreka [JOK
1.2 B i 20 1 3
SAMMOIEHCTBHE TET https://m.edsoo.ru/7f41a4a6
bu6mmoreka [IOK
1.3 3 10 3
AKOHBL COXPAHCHIA https://m.edsoo.ru/7f41a4a6
Uroro no pazaeny 40
Pa3zgen 2. Mexann4ueckue KoJIe0aHUA U BOJHEBI
bubmnoreka IJOK
2.1 M 0 7 3
CXAHMHCCIIE ROJCOTHIA https://m.edsoo.ru/7f41a4a6
bubmnoreka [IOK
2.2 M .3 8 1 3
PRAMIACCRNC BOJIIHL. JBYK https://m.edsoo.ru/7f41a4a6
Htoro no paznemny 15
Pa3nen 3. DjieKTpOMArHUTHOE TI0JI€ ¥ YJIeKTPOMATHUTHBIE BOJIHBI
31 DNEeKTPOMArHUTHOE IOJIE U 6 5 bubmuorexa [JOK
' AJIEKTPOMAarHUTHBIE BOJIHBI https://m.edsoo.ru/7f41a4a6
Uroro no pazgeny 6

Pa3gen 4. CBeToBbIe AIBJICHUSA



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

41 Jax 6 ) bu6mmoreka [IOK
' AKOHBL PACHIPOCTPATICHILE CRETA https://m.edsoo.ru/7f41a4a6
bu6mmoreka [IOK
4.2 JIMH3BI ¥ oNTHYECKHE TPUOOPHI 6 3 hits://m.edsoo.ru/7f4 1 ada6
bubanoreka [IOK
. 2
4.3 Paznoxenune 6eoro cBera B CIIEKTP 3 https://m.edsoo.ru/7f41a4a6
Hroro no paszneny 15
Paznen 5. KBaHToBbIC SIBJICHUA
bu6mmorexa [JOK
. 4 1
5.1 Hcnyckanue u morionieHrue cBeTa aroMOM hitps://m.edsoo.ru/7f4 1 ada6
59 C oo sba 6 1 bubmuoreka [{OK
. H
TPOCHHE aToM P https://m.edsoo.ru/7f41a4a6
bu6mmoreka [IOK
. A
53 ACPHEIC peaidind / ! https://m.edsoo.ru/7f41a4a6
Uroro no pazaeny 17
Pa3znea 6. IloBTOpuTEIHHO0-00001IAKO NI MOYJIb
6.1 [ToBTOpeHue 1 0000IIEHNE COMEPIKAHUS 9 ) bu6mmoreka [JOK
’ Kypca ¢hu3uku 3a 7-9 kimace https://m.edsoo.ru/7f41a4a6
Hroro no paszneny 9
OBILIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 102 27



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

7 KIIACC
KosmyecTBo yacos DJIEeKTPOHHbBIE
Ne HaumeHoBaHue pa3iesioB U TeM (undposbie)
Kontpoasnsie | IlpakTnyeckue
n/n NMPOorpamMMbI Bcero oOpa3oBaTe/ibHbIEC
padoThI padoThI
pecypchl
Pa3pnen 1. dusuka u eé posib B NO3HAHUHU OKPYIKAKOIIEr0 MUpa
bu6mmoreka [IOK
1.1 o - 2
WSHia - Hayka O fipupone https://m.edsoo.ru/7f416194
bu6mmoreka [IOK
1.2 o 2 1
HISHHCCICE BEJHHIHAL https://m.edsoo.ru/7f416194
1.3 EcrecTBeHHOHAaY4YHBIN METO/T TIO3HAHUS 2 1 bubnmorexa LHOK
’ y A https://m.edsoo.ru/7f416194
Hroro no paszneny 6
Paznea 2. [lepBoHayaibHbIe CBeleHHS] O CTPOEHUM BellecTBA
Bbu6mmorexa [JOK
2.1 C 1
TPOCHHE Betiecta https://m.edsoo.ru/7f416194
29 JIBU>KEeHUE U B3aUMOJICHCTBUE YACTHII 5 | bu6mmoreka [IOK
’ BEIIECTBA https://m.edsoo.ru/7f416194
bu6mmoreka [IOK
2.3 A 2
TPETATHLIC COCTOANMA BEMecTna https://m.edsoo.ru/7f416194
Uroro no pazaeny 5
Pa3nen 3. /IBu:xeHMe U B3auMo/jieiicTBUE Te
3.1 MexaHn4eckoe JBHKEHUE 3 bubmuorexa [JOK



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

3.2 Huepmus, Macca, IJIOTHOCTh 4 bubamorexa LHOK
' I, ’ https://m.edsoo.ru/7f416194
bubmuoreka [IOK
33 Cuna. B 14
A, IR I https://m.edsoo.ru/7f416194
Hroro no paszneny 21
Pasnen 4. /laBiieHue TBEPABIX TeJl, KUIAKOCTEH U Ta30B
41 Hasnenue. Ilepenaua nasineHus TBEPABIMU 3 bubnuoreka [IOK
' TEJIaMH, JXUAKOCTSIMH U Ta3aMH https://m.edsoo.ru/7f416194
bu6mmoreka [IOK
4.2
JlaBrerne KuKocTh > https://m.edsoo.ru/7f416194
bubmnoreka LJOK
4. A
3 TMOC(epHOE faBIeHHe 6 https://m.edsoo.ru/7f416194
44 JleficTBHE )KUIKOCTHU U Ta3a Ha IIOTPYKEHHOE 7 bubnuoreka [IOK
' B HUX TEJIO https://m.edsoo.ru/7f416194
Hroro no pazaeny 21
Pasnea 5. PaGora n MOIIHOCTDH. JHepIrus
bu6mmoreka [JOK
5.1 Pa6 3
aboTa 1 MOTIHOCTE https://m.edsoo.ru/7f416194
bu6mmoreka [IOK
2 IT
> POCTHIC MEXQHHIMBL > https://m.edsoo.ru/7f416194
5.3 Mexann4deckas SJHEPIrus 4 bubmmorexa LHOK
' P https://m.edsoo.ru/7f416194
Hroro no paszneny 12



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

PesepBHOE Bpems

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

68

12




8 KJIACC

Kosn4yecTBo 4acoB DJIeKTPOHHbIE
HaumeHoBaHme pa3/iesioB U TeM (undposbie)
Ne n/m Kontpoabnbie | IlpakTuyeckne
NpOrpamMmblI Bcero o0pa3oBaTe/bHbIE
padoThI padoThbI
pecypcsl
Paznen 1. TensioBble siBjieHUst
1.1 CrtpoeHue 1 CBOMCTBA BEIIECTBA 7 bubmmorexa LIOK
' P B https://m.edsoo.ru/7f4181ce
bu6mmorexa [JOK
. 21 1 5
1.2 Tenonsie mporeccet https://m.edsoo.ru/7f4181ce
Hroro no paszneny 28
Pa3nea 2. DiiekTpu4ecKkHe M MATHUTHBIE SIBJICHHS
)1 OnexTpuyecKue 3apsaabl. 3apsKEHHBIE Tea 7 | bubnnorexa [IOK
’ U UX B3aUMOJICHCTBUE https://m.edsoo.ru/7f4181ce
bubmnoreka IJOK
. IT i i 2 2
2.2 OCTOSIHHBIN DJIEKTPUYECKUI TOK 0 7 hitps//m.cdsoo.ru/7f418 1 ce
bubmnoreka [IOK
. M 1 1.
23 ATHITHRIC ABJCHIA 6 . https://m.edsoo.ru/7f4181ce
24 S eKTOOMA . 4 bubmuoreka [JOK
. MarHuTHas UHIYKIHS
HEKIP AR https://m.edsoo.ru/7f4181ce
Hroro no paszneny 37
PesepBHOE Bpems 3
OBILIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 68 4 14.5
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9 KJIACC

Kosn4yecTBo 4acoB DJIeKTPOHHbIE
HanmMeHoBaHue pa3/iejioB U TeM undpoBbie
Ne n/m P Kontpoabnbie | IlpakTuyeckne (mupp )
NpOrpamMmblI Bcero o0pa3oBaTe/bHbIE
padoThI padoThbI
pecypcsl
Pa3znen 1. Mexannueckue siBJaeHUsl
11 MexaHn4eckoe IBMKEHUE U CIIOCOOBI €T0 10 | bubmuorexa [JOK
' OTIMCaHUS https://m.edsoo.ru/7f41a4a6
bu6mmoreka [JOK
1.2 B i 20 1 3
SAMMOIEHCTBHE TET https://m.edsoo.ru/7f41a4a6
bu6mmoreka [IOK
1.3 3 10 3
AKOHBL COXPAHCHIA https://m.edsoo.ru/7f41a4a6
Uroro no pazaeny 40
Pa3zgen 2. Mexann4ueckue KoJIe0aHUA U BOJHEBI
bubmnoreka IJOK
2.1 M 0 7 3
CXAHMHCCIIE ROJCOTHIA https://m.edsoo.ru/7f41a4a6
bubmnoreka [IOK
2.2 M .3 8 1 3
PRAMIACCRNC BOJIIHL. JBYK https://m.edsoo.ru/7f41a4a6
Htoro no paznemny 15
Pa3nen 3. DjieKTpOMArHUTHOE TI0JI€ ¥ YJIeKTPOMATHUTHBIE BOJIHBI
31 DNEeKTPOMArHUTHOE IOJIE U 6 5 bubmuorexa [JOK
' AJIEKTPOMAarHUTHBIE BOJIHBI https://m.edsoo.ru/7f41a4a6
Uroro no pazgeny 6

Pa3gen 4. CBeToBbIe AIBJICHUSA



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

41 Jax 6 ) bu6mmoreka [IOK
' AKOHBL PACHIPOCTPATICHILE CRETA https://m.edsoo.ru/7f41a4a6
bu6mmoreka [IOK
4.2 JIMH3BI ¥ oNTHYECKHE TPUOOPHI 6 3 hits://m.edsoo.ru/7f4 1 ada6
bubanoreka [IOK
. 2
4.3 Paznoxenune 6eoro cBera B CIIEKTP 3 https://m.edsoo.ru/7f41a4a6
Hroro no paszneny 15
Paznen 5. KBaHToBbIC SIBJICHUA
bu6mmorexa [JOK
. 4 1
5.1 Hcnyckanue u morionieHrue cBeTa aroMOM hitps://m.edsoo.ru/7f4 1 ada6
59 C oo sba 6 1 bubmuoreka [{OK
. H
TPOCHHE aToM P https://m.edsoo.ru/7f41a4a6
bu6mmoreka [IOK
. A
53 ACPHEIC peaidind / ! https://m.edsoo.ru/7f41a4a6
Uroro no pazaeny 17
Pa3znea 6. IloBTOpuTEIHHO0-00001IAKO NI MOYJIb
6.1 [ToBTOpeHue 1 0000IIEHNE COMEPIKAHUS 9 ) bu6mmoreka [JOK
’ Kypca ¢hu3uku 3a 7-9 kimace https://m.edsoo.ru/7f41a4a6
Hroro no paszneny 9
OBILIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 102 27
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MHOYPOYHOE IINTAHUPOBAHHUE
7 KJIIACC

Ne i/

Tema ypoka

KoanuecTBO 4acos

Bcero

KonTpoibHble
padoThI

IIpakTH4eckune
padoThbI

DJIeKTPOHHbBIE IU(PPOBLIE
oOpa3oBaTe/ibHbIE

pecypchl

®dusuka — Hayka o npupoe. SBneHus
npuposl. Pusndeckue sBICHUs

MeXaHI/I‘{eCKI/IC, TCIUIOBBIC, DJICKTPUYCCKHUC,
MAarauTHbIC, CBETOBLIC, 3BYKOBBIC SIBJICHU

du3nyeckre BEITNIUHEI U UX HU3MCPCHUC

Ypok-uccnenosanue "OnpeneneHue HEHbI
ACJICHUS IIKAJIbI U3SMEPUTECIIBHOI'O
npubdopa.”

Kak ¢u3uka u apyrue ecTeCTBEHHbIE HAYKH
M3y4aroT npupoay. EcrecTBeHHOHayYHBIN
MeTo mo3Hanusa. Onucanue GU3NIECKUX
SIBJIEHUHU C IIOMOIIBLIO MOJIelIei

bubnnoreka [IOK
https://m.edsoo.ru/ff09172a

VYpok-uccnenosanue "OnpeneneHue
pa3MepoB MaJIbIX TEN."

Crpoenue BemiectBa. OMbITHI,
JTOKA3bIBAIOMINE TUCKPETHOE CTPOCHUE
BEIIIEeCTBA

bu6mmoreka [{OK
https://m.edsoo.ru/ff09fe0a

JIBM>KEHME YacTHIl BELIECTBA

bu6mmorexa [JOK
https://m.edsoo.ru/ff0a013e

VYpoxk-uccnenoBanue «OnbITHI IO
HaOJIIOICHUIO TEIJIOBOTO PACHTUPECHHUS



https://m.edsoo.ru/ff0a013e
https://m.edsoo.ru/ff09fe0a
https://m.edsoo.ru/ff09f72a

ra3oB»

10 ArperaTHbie COCTOSIHUSI BEIIECTBA
B3aumocBs3b Mexk1y CBOWCTBaMHU BEIIECTB
1 B Pa3HBIX arperaTHBIX COCTOSIHUSX U HX bubmuoreka [JOK
ATOMHOMOJIEKYJISIPHBIM CTPOEHHUEM. https://m.edsoo.ru/ff0a0378
Oco0eHHOCTH arperaTHbIX COCTOSTHUI BOJIBI
12 Mexannueckoe nBUkeHUE. PaBHOMEpHOE 1 bubmnoreka [IOK
HEPaBHOMEPHOE JIBHIKCHUE https://m.edsoo.ru/ff0a05¢c6
bu6mmoreka [{OK
13 Cropocts. EXMHHLEL ciopocTh https://m.edsoo.ru/ff0a079c¢
14 Pacder myT ¥ BpeMEHM IBUKECHUS bubmorexa HOK
https://m.edsoo.ru/ff0a0ac4
Huepnus. 3aKoH UHEPITUH.
15 B3a1/II)1\L/110L[eI7ICTBI/Ie Tenp:(lalc MpUYUHA bubmmorexa HOK
https://m.edsoo.ru/ff0a0c10
U3MEHEHUSI CKOPOCTH JIBUKECHHUS TET
[ImoTHOCTH BemecTBa. PacueT macchl u bubmuoreka [JOK
16
o0beMa Teja 1o €ro IIOTHOCTH https://m.edsoo.ru/ff0a0fee
17 JlabopaTtopHas pabota «OnpeaeneHue
IUTOTHOCTH TBEPJIOTO TETIa
13 Pemenne 3agay mo teme "I1moTHOCTH bubmnoreka [IOK
BellecTra" https://m.edsoo.ru/ff0al23¢
19 Cuia Kak XapaKTepUCTHKa B3aUMOJICHCTBUS
ten. Cuna ynpyroctu. 3akoH ['yka
JlabopaTtopHas pabora «3yuenue
20 3aBUCHUMOCTH pacTsKeHUs (IedopMarim)
MPYKUHBI OT TIPHIIOKEHHOW CHITBD)
21 SIBnenne Tarorenus. Cuia TSHKECTH



https://m.edsoo.ru/ff0a123c
https://m.edsoo.ru/ff0a0fee
https://m.edsoo.ru/ff0a0c10
https://m.edsoo.ru/ff0a0ae4
https://m.edsoo.ru/ff0a079c
https://m.edsoo.ru/ff0a05c6
https://m.edsoo.ru/ff0a0378

CBs3b MEXKy CUJION TSYKECTH U MacCon

” B p bubnmnorexa [JOK
tena. Bec Tena. Pemenue 3agau o reme
" " https://m.edsoo.ru/ff0al778
Cuiia Tsxectu
73 Cuia TsSDKeCTH Ha APYTHX TJIaHeTaxX. bubnuorexa [JOK
Ouznyeckre XapakTepUCTUKU TUIaHET https://m.edsoo.ru/ff0al1502
bubnnoreka [IOK
24 N3mepenue cuit. JluHamomer
P a P https://m.edsoo.ru/ff0al8cc
bu6nmoreka [JOK
25 Bec tena. HesecomocTs
https://m.edsoo.ru/ff0al778
26 CIio’)keHue ABYX CHJI, HAMPABJIEHHBIX 110 bubmuoreka [{OK
0JIHOM mpsimoii. PaBHOAEHCTBYIOIIAS CHIT https://m.edsoo.ru/ff0ala70
7 Pemenue 3aa4 no teme
"PaBHOelicTBYIOMIAs CHIT"
73 TpeHue CKOJIbKEHUs U TPEHUE TIOKOSI. bubnuoreka [JOK
TpeHue B npupojie U TEXHUKE https://m.edsoo.ru/ff0alb9c
JlaboparopHas pabota «3yuenue
79 3aBUCUMOCTH CUJIBI TPEHUS CKOJIBKEHUS OT bubnnorexa [IOK
CHWJIBI IaBJICHUS U XapaKTepa https://m.edsoo.ru/ff0alcc8
COTPUKACAIOIIUXCS TOBEPXHOCTEM»
30 Pemienue 3a1ayu Ha onpeaeneHue
PaBHOACHCTBYIOIIEH CHJIBI
Pemenue 3anau mo Temam: «Bec Tenay,
31 «I"paduueckoe n3o00pakeHue CUIDY Bubnuorexa LOK
it u HUE CHID),
P Up https://m.edsoo.ru/ff0alde0
«Cunbly, «PaBHOIGHCTBYOIIAS CHID)
KonTponbHas pabota no Temam:
32 «Mexanunueckoe ABIKeHue», «Macca,

IJIOTHOCTB», «Bec TCIIa», ((Fpa(i)I/I‘ICCKOe



https://m.edsoo.ru/ff0a1de0
https://m.edsoo.ru/ff0a1cc8
https://m.edsoo.ru/ff0a1b9c
https://m.edsoo.ru/ff0a1a70
https://m.edsoo.ru/ff0a1778
https://m.edsoo.ru/ff0a18cc
https://m.edsoo.ru/ff0a1502
https://m.edsoo.ru/ff0a1778

I/1306pa>KeHI/Ie CHII», «CHIIBD

1 JaBnenue. CriocoObl yMEHbILIEHUS U bubnnorexa [JOK
YBEJIMYEHUS 1aBJICHUS https://m.edsoo.ru/ff0a20a6
14 JlaBiieHue ra3za. 3aBUCUMOCTbD JIaBJICHUS ra3za bu6mmoreka [{OK
0T 00bEMa, TeMIEpaTyphl https://m.edsoo.ru/ff0a2376
35 [lepenaua naBiieHHUs TBEPBIMU TEIAMH, bu6mmoreka [IOK
SKUIKOCTSIMH U razamMu. 3akoH [lackais https://m.edsoo.ru/ff0a25b0
36 JlaBiieHME B )KUJIKOCTH U T'a3€, BBI3BAHHOE bubmuoreka [{OK
JIEHCTBUEM CHJIBI TSDKECTH https://m.edsoo.ru/ff0a2718
37 Pemenue 3ama4d no teme «/laBieHue B bu6nmorexa [JOK
SKMIKOCTH U rase. 3axoH Ilackaisy» https://m.edsoo.ru/ff0a2826
bubmuoreka [{OK
38 Coobmarompecs cocy st https://m.edscI)_E).ru/fan297O
39 I'mppasinueckuii npece bubmmorexa LIOK
https://m.edsoo.ru/ff0a3136
40 Manomertpsl. [lopiiHeBOM KUIKOCTHBIN
HacocC
Atmocdepa 3emnu. [puunnel
41 CYIIIECTBOBAHUS BO3AYIIHON 00OIOUKH bubnmoreka [JOK
3emun. 3aBUCUMOCTh aTMOC(EPHOTO https://m.edsoo.ru/ff0a2b5a
JIABJICHUSI OT BBICOTHI HAaJl YPOBHEM MOPS
42 Bec Bozmyxa. ATmochepHoe qaBiieHne E;f::?/ﬁiﬁisi(.)rf/ ff0a2bsa
13 W3mepenne atmocdepHoro aasineHus. OnbIT bubnmorexa [JOK
Toppuuennu https://m.edsoo.ru/ff0a2da8
44 3aBUCHMOCTh aTMOC(EPHOTO JAABJICHUS OT bubmuoreka [{OK

BBICOTHI HaZl YPOBHEM MOPs

https://m.edsoo.ru/ff0a2fc4



https://m.edsoo.ru/ff0a2fc4
https://m.edsoo.ru/ff0a2da8
https://m.edsoo.ru/ff0a2b5a
https://m.edsoo.ru/ff0a2b5a
https://m.edsoo.ru/ff0a3136
https://m.edsoo.ru/ff0a2970
https://m.edsoo.ru/ff0a2826
https://m.edsoo.ru/ff0a2718
https://m.edsoo.ru/ff0a25b0
https://m.edsoo.ru/ff0a2376
https://m.edsoo.ru/ff0a20a6

bapometp-anepoua. AtmochepHoe

Bbu6mmorexa [JOK

45
JIaBJICHUE Ha PAa3JIMYHBIX BBICOTAX https://m.edsoo.ru/ff0a2fc4
46 Pemenwue 3amau o Teme "AtmocdepHoe
nasienne"
eMCTBHE KUIKOCTH U Ta3a Ha
47 A g A bubmuoreka [JOK
MOTPY>KEHHOE B HUX TEI0. ApXUMEI0BA
py p a https://m.edsoo.ru/ff0a3276
cuiia
JIaGoparopHas padora «OnpeneneHne
43 patop pv vp a . Bbu6mmorexa [JOK
BBITAJIKMBAIOIIEN CUJIBI, JEHCTBYIOIIEH Ha
y https://m.edsoo.ru/ff0a33fc
TEJO, MOTPY>KEHHOE B KUIKOCTH)
JlaGopaTopHas paboTa 1o Teme
49 «HccnmemoBanne 3aBUCHMOCTH Beca Tella B bubmuoreka [JOK
BOJI€ OT 00bEMA MOTPYKEHHON B )KUJIKOCTh https://m.edsoo.ru/ff0a3514
YaCTH TEIa»
bubnnoreka [IOK
50 IInaBanue Tea
https://m.edsoo.ru/ff0a3a96
JlaGopartopHas pabota "KoHcTpyupoBanue
51 apeoMeTpa WM KOHCTPYUPOBAHUE JIOJKHU U
onpeJeraeHue e€ rpy30no bEMHOCTH"
Pemenue 3amayg mo temam: «IInaBanme
57 B 8 N bubmuoreka [JOK
cynoB. Bo3agyxomnasanuey, «/laBienue
A » . https://m.edsoo.ru/ff0a3654
TBEPJBIX TEJN, )KUIKOCTEH U Ta30BY
bu6mmoreka [IOK
53 Mexanunueckas padora
P https://m.edsoo.ru/ff0a3{82
Bbu6mmorexa [JOK
54 MomHocTh. EquHuIe MoHocT!
https://m.edsoo.ru/ff0a3f82
55 VYpok-uccienoBanue "PacuéT MOIHOCTH,



https://m.edsoo.ru/ff0a3f82
https://m.edsoo.ru/ff0a3f82
https://m.edsoo.ru/ff0a3654
https://m.edsoo.ru/ff0a3a96
https://m.edsoo.ru/ff0a3514
https://m.edsoo.ru/ff0a33fc
https://m.edsoo.ru/ff0a3276
https://m.edsoo.ru/ff0a2fc4

pa3BUBaeMOM MpHU MOABEME 1O JeCTHUIIE"

[IpocTsie Mexanu3msl. Peryar. PaBHoBecue

56
CHUJI Ha phluare
KonTponbHas pabota no Teme «JlaBnenue
57 TBEPABIX TEJN, KUAKOCTEH U ra30B» /
Bcepoccuiickas npoBepouHas paboTa
PesepBHblii ypok. Pabora ¢ Tekctamu o
TeMe «/laBieHue TBEPBIX Te, JKUIAKOCTEH bubnmorexa [JOK
58 .
u ra3oBy» / Beepoccuiickas mpoBepovHast https://m.edsoo.ru/ff0a4ffe
pabora
Peruaru B TexHuke, OBITY U IPUPOJIEL.
59 JlaGopaTtopHnast pabota «};/ICCJfCZ[IZ)BaHI/IC 0.5 bubnrorexa LOK
. https://m.edsoo.ru/ff0a478e
YCJIOBHI paBHOBECHS pblyara
60 Pemenue 3ana4 1o teme «Y CIOBUA bu6mmoreka [{OK
paBHOBECHSI pplUara» https://m.edsoo.ru/ff0a48a6
KoaddumumenT none3Horo neicTBus
61 Mmexanuzma. Jlaboparopuas padota 0.5
«3mepenue KII1/] HaKTOHHOM TIIOCKOCTH»
6 Pemenue 3amau mo reme "Pabora, bubmuoreka [JOK
MortHocTh, KIT1" https://m.edsoo.ru/ff0a4c48
63 Mexannueckas sHeprus. Kunernueckas u bubnnorexa [IOK
NOTEHLMAJIbHAS SHEPIUs https://m.edsoo.ru/ff0a4252
64 3aKOH COXpaHEHUs MEXaHUYECKON YHEPTrun Bubnuorexa LOK
https://m.edsoo.ru/ff0a4360
YPOK-3KCIIEpUMEHT 110 TEME
65 "JKCIEPUMEHTATIBHOE OIPEIEIEHUE 1

M3MEHEHUS KHHETHYECKON 1



https://m.edsoo.ru/ff0a4360
https://m.edsoo.ru/ff0a4252
https://m.edsoo.ru/ff0a4c48
https://m.edsoo.ru/ff0a48a6
https://m.edsoo.ru/ff0a478e
https://m.edsoo.ru/ff0a4ffe

MOTCHITUATBHOM SHEPTHH MPU CKATHIBAHUH
TeJla IO HAKJIOHHOM IIOCKOCTH"

KonTponsnas pabora no teme «Pabora u

66 MOIITHOCTb. DHEPT U 1
67 PesepsHblit ypok. Pabora ¢ Tekctamu 1o | bubnuoreka [IOK

TeMe "MexaHudeckoe JIBIKeHHe" https://m.edsoo.ru/ff0adee6
68 PesepBHbIii ypok. PaboTa ¢ TekcTamu mo 1

teme "PaGora. MomHocTh. DHeprus"

OBILIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME

68

12



https://m.edsoo.ru/ff0a4ee6

8 KJIACC

KoanuecTBO 4acos

JJIeKTpPOHHbIe NN (ppoBbIe

Ne ni/m Tema ypoka Konrtpoabnbie | IlpakTuueckne | 00pasoBaTebHbIE
Beero padoThI padoThI pecypchl
HOBHBIE TIOJIOXKCHHS MOJICKYJISIPHO-
1 I(()I:H;)TI/I‘-IG‘ZKO(;I (T)eoe;ym u Icz)lxeori]HTEHZ 1 brbmorexa HOK
T — https://m.edsoo.ru/ff0a5256
2 Macca u pa3mep aTOMOB ¥ MOJICKYJT 1
3 Mopenu TBEPAOTO, JKUJIKOTO U | bu6muoreka [IOK
ra3000pa3HOro COCTOSTHUM BEIIECTBA https://m.edsoo.ru/ff0a540e
OOBbsicHeHHEe CBOMCTB TBEPOTO, KHUJKOTO U
4 ra3000pa3HOro COCTOSTHUH BEIeCTBa Ha 1
OCHOBE IOJIOKEHUIM MOJIEKYJISIPHO-
KHMHETHUYECKOU TeOpUH
5 Kpucrannmaeckue u amopdHbIe Tena 1 Brbmmorexa LIOK
https://m.edsoo.ru/ff0a5800
6 CMaumnBaHue U KalWUISIPHOCTb. | bubnuoreka LIOK
[ToBepxHOCTHOE HATSIKEHUE https://m.edsoo.ru/ff0a5530
7 TennmoBoe pacupeHue u cxxaTue 1 bromiorexa LIOK
https://m.edsoo.ru/ff0a5a26
g Temnepatypa. CBs3b TEMIIEpaTypbl CO 1
CKOPOCTBIO TETJIOBOTO BUKEHHS YACTHI]
9 Buytpennss sneprusi. CiocoObl U3MEHEHUs | bubnuoreka LIOK
BHYTpPEHHEHN 3HEepTruu https://m.edsoo.ru/ff0a5c60
bubnuoreka [JOK
10 Bryet Temutonepe /i ! https://m.edsoo.ru/ff0a6412



https://m.edsoo.ru/ff0a6412
https://m.edsoo.ru/ff0a5c60
https://m.edsoo.ru/ff0a5a26
https://m.edsoo.ru/ff0a5530
https://m.edsoo.ru/ff0a5800
https://m.edsoo.ru/ff0a540e
https://m.edsoo.ru/ff0a5256

11

Ypok-koudepennus "IIpakTnueckoe

HCITOJIb30BaHNE TEIUIOBEIX CBOMCTB BCUICCTB

Y MaTepUaJIOB B LIEJSIX dHeprocoepexeHus "

bubnuorexa [JOK
https://m.edsoo.ru/ff0a65¢c0

12 KonuuectBo TermnoTsl. Y aenbHast bubnuoreka [JOK
TEIJIOEMKOCTh https://m.edsoo.ru/ff0a6976
13 YpaBHEHHE TEIUIOBOTO OanaHca. bubnuotexa [JOK
TermnooOMeH U TemI0BOe paBHOBECHE https://m.edsoo.ru/ff0a7088
JlabopaTtopHas pabota "VccnenoBanue
bubnmnorexa [JOK
14 SIBJICHUS TEIJIOOOMEHA MPU CMEIIMBaHUU _ i
XOJOHOI H ropsueii Boxbr" https://m.edsoo.ru/ff0a6a98
Pacuer koau4uecTBa TEILIOTHI,
15 HEO0OXOAMMOTO /IJIsi HarpeBaHUs Tea u
BBIJICIISIEMOTO MM TIPH OXJIAXKICHUN
16 JlaGopatopHnas pabora "OnpeneneHue bubmuoreka [IOK
yAEIbHON TEIIOEMKOCTH BellecTBa" https://m.edsoo.ru/ff0a6bb0
17 DHeprus TOIINBA. Y JeIbHasl TEIIoTa bubnunoreka [JOK
CrOpaHus https://m.edsoo.ru/ff0a7b5a
IInaBnenue u oTBepIEBaHUE
bubnmoreka [JOK
18 KPUCTAJUIMYECKUX TeJl. Y IeJIbHAs TeIUIOTa »
- https://m.edsoo.ru/ff0a71d2
TUTaBJICHUS
19 JlaGopatopHnas pabora "OnpezneneHue bu6muoreka [IOK
yAeJIbHOM TEIUIOTHI MJIaBJIeHUs Jbaa" https://m.edsoo.ru/ff0a72fe
20 [TapooGpa3oBaHue U KOHICHCAIIUS. bubnuoreka [JOK
Hcnapenue https://m.edsoo.ru/ff0a740c
Kunienue. Y nenbHas temiora Bu6nmotexa LIOK
21 napooOpa3oBaHuUs U KOH/ICHCAIIUH.

3aBUCUMOCTb TEMIEPATypPhbl KUTIEHUS OT

https://m.edsoo.ru/ff0a786¢



https://m.edsoo.ru/ff0a786c
https://m.edsoo.ru/ff0a740c
https://m.edsoo.ru/ff0a72fe
https://m.edsoo.ru/ff0a71d2
https://m.edsoo.ru/ff0a7b5a
https://m.edsoo.ru/ff0a6bb0
https://m.edsoo.ru/ff0a6a98
https://m.edsoo.ru/ff0a7088
https://m.edsoo.ru/ff0a6976
https://m.edsoo.ru/ff0a65c0

aTMOC(bepHOFO JaBJICHUA

Bnaxxnocts Bo3nyxa. JlabopaTophas pabora

but6mmoreka [JOK

22 "OnpeneneHne OTHOCUTENHHON BIAXKHOCTH
P | https://m.edsoo.ru/ff0a7628
BO3/yXa
oy Pewrenue 3amau Ha onpeneneHue
BIIQXKHOCTH BO3JIyXa
[TpuHIIUTIBI paOOTHI TETIJIOBBIX ABUTATEIICH.
24 [TapoBast TypOuHa. JIBuraTesnb BHyTPEHHETO
CropaHus
)5 KII/ TermoBoro neurarens. TemnoBeie bu6mmoreka [JOK
JBUTATEIH U 3alUTa OKPY’KAIOLIEH Cpeibl https://m.edsoo.ru/ff0a7c7c
%6 3aK0H COXpaHEHHUsI U MIPEBPALICHUS
SHEPTUU B TEIUIOBBIX Ipolieccax
IToaroroska Kk KOHTPOJILHOM padoOTE 11O
" P P bubnnoreka LIOK
27 teme "TemnoBsle siBiieHus. M3meHeHue
. " https://m.edsoo.ru/ff0a83f2
arperaTHbIX COCTOSTHH BelllecTBa
KonTponbhas pabota no teme "Temnossie
but6mmoreka [IOK
28 siBICHUS. VI3MeHeHne arperaTHbIX
. " https://m.edsoo.ru/ff0a86ae
COCTOSIHMI! BelllecTBa
79 Dnextpuzarus Ten. [[Ba poaa
AIEKTPUIECKUX 3aPsI0B
30 VYpok-uccnenoBanue "IaeKTpU3aLys TEI
WHAYKIHEH U IPU COMPUKOCHOBEHHUH"
31 B3anmoneiicTBre 3apsyKeHHBIX TeJl. 3aKOH bubnunoreka [JOK
Kynona https://m.edsoo.ru/ff0a87e4
30 Dnektpuyeckoe noie. HanpsikeHHOCTh bu6mmoreka [{JOK

QJICKTPUYCCKOTO ITOJIA. HpI/IHLII/Il'[

https://m.edsoo.ru/ff0a8a0a



https://m.edsoo.ru/ff0a8a0a
https://m.edsoo.ru/ff0a87e4
https://m.edsoo.ru/ff0a86ae
https://m.edsoo.ru/ff0a83f2
https://m.edsoo.ru/ff0a7c7c
https://m.edsoo.ru/ff0a7628

CYIICPIO3UIHNHU IJICKTPHICCKUX ToJieit

Hocurenn QJICKTPHUYCCKUX 3aps10B.

33 .
DneMeHTapHbIi 3apsia. CTpoeHue atoMa
34 [IpoBOAHMKY U TUAIIEKTPUKU. 3aKOH bu6nuoreka IIOK
COXPAHEHUs AIEKTPUUECKOTO 3apsaa https://m.edsoo.ru/ff0a8et6
35 Pemrenue 3a1a4 Ha IpUMEHEHUE CBOMCTB bubnuoreka LIOK
NEKTPUYECKUX 3apsI0B https://m.edsoo.ru/ff0a90cc
ONEKTPUIESCKHM TOK, YCIIOBUS €ro
36 cymeciBOBaHm. HCTSIQHHKH Bubnrorexa LIOK
https://m.edsoo.ru/ff0a95a4
ANEKTPUYECKOTO TOKA
37 JlelicTBUS BIIEKTPUUECKOTO TOKA Bubmorexa LIOK
https://m.edsoo.ru/ff0a96b2
VYpok-uccrnenosanue "Jleiictue
38 JIEKTPUYECKOTO T10JIsl Ha IPOBOAHUKH U 1
JTUAJIEKTPUKA"
19 DIEeKTpUYECKU TOK B METaJLIax, bu6mmoreka [{JOK
KHUIKOCTSAX U ra3ax https://m.edsoo.ru/ff0a9838
40 DneKTpuYecKas 1enb 1 €€ COCTAaBHBIC YaCTH
Cuna Toka. JJaboparopHas pabota bubmuoreka [IOK
41 0.5
"U3mepenue u peryiupoBaHue CUiIbl TOKa" https://m.edsoo.ru/ff0a8bd6
DnekTpuyeckoe HanpspkeHue. BonpTMerp.
42 Ha60pzT0pHa${ pa6OIT)a "H3mepenue u " 0.5 Bubamorexa HOK
| https://m.edsoo.ru/ff0a9%¢14
perynupoBaHue HaMpsHKEHUS
43 CornpoTuBiieHHE IPOBOAHUKA. Y ACIBHOE bu6muoreka [IOK
COTIPOTHUBJICHUE BEIIECTBA https://m.edsoo.ru/ff0aa738
44 JlabopaTopHas paboTa "3aBUCUMOCTh 1 bubnmnoreka [JOK

QJICKTPHUYICCKOI'O COIIPOTUBJIICHUA

https://m.edsoo.ru/ff0aa738



https://m.edsoo.ru/ff0aa738
https://m.edsoo.ru/ff0aa738
https://m.edsoo.ru/ff0a9e14
https://m.edsoo.ru/ff0a8bd6
https://m.edsoo.ru/ff0a9838
https://m.edsoo.ru/ff0a96b2
https://m.edsoo.ru/ff0a95a4
https://m.edsoo.ru/ff0a90cc
https://m.edsoo.ru/ff0a8ef6

MMpOBOAHHKA OT €ro AJIMHbI, INIOIIAaI1
IMOIICPECUYHOr0 CCUYCHUA U MaTepHana"

3aBUCHMOCTE CUJIBI TOKA OT HaIps>KCHUA.

but6mmoreka [JOK

45
3axon OMa 1 ydacTKa Lenu https://m.edsoo.ru/ff0aa44a
JlaGopatopHnas pabora "HccnenoBanue
46 3aBUCUMOCTH CHUJIbI TOKA, UAYIIETO YEPE3 bubnuotexa [JOK
pEe3UCTOp, OT COMPOTUBIICHUSI PE3UCTOPA U https://m.edsoo.ru/ff0aa04e
HaIpspKEeHUs Ha pesucrope”
47 [TocnenoBarenpbHOE U TAPAILICIIEHOE
COCIMHEHUS POBOTHUKOB
Jlaboparopuas padota "IIpoBepka npapmiia
43 CJI0’KEHUS HANPSHKEHUM TIPU bubnuoreka [JOK
MOCJIEI0BATEILHOM COETMHEHUH JIBYX https://m.edsoo.ru/ff0aaa58
pe3ucTopoB”
Jlaboparopnas padota "IIpoBepka mpasuia
49 cp pOKa . a anpe PO P bubmuoreka [JOK
JUTSL CHJTBI TOKA TIPH TT JICTEHOM
P Tap | https://m.edsoo.ru/ff0aadle
COEZMHEHUH PE3UCTOPOB
Penrenue 3a1a4 Ha MPUMEHEHUE 3aKOHA
50 0 A P bubmuoreka [JOK
Ma JUTs Pa3IMIHOTO COSTUHEHHMSI
P https://m.edsoo.ru/ff0aaf8a
MIPOBOJTHUKOB
51 PaboTa 1 MOITHOCTB AJIEKTPHUYECKOTO TOKA. bubmuoreka [IOK
3akon J[xoyns-Jlenna https://m.edsoo.ru/ff0ab124
5 JlaGopatopHnas pabora "OnpenencHue bubmuoreka [IOK
pabOThI ¥ MOIITHOCTH AJIEKTPUIECKOTO TOKA" https://m.edsoo.ru/ff0ab3e0
DNEeKTPUYECKHUE IIETTH U TOTPEOUTEITH
p B H p but6mmoreka [JOK
53 AJIEKTPUYECKON 3Hepruu B ObiTy. KopoTkoe

3aMBIKaHHEC

https://m.edsoo.ru/ff0ab660



https://m.edsoo.ru/ff0ab660
https://m.edsoo.ru/ff0ab3e0
https://m.edsoo.ru/ff0ab124
https://m.edsoo.ru/ff0aaf8a
https://m.edsoo.ru/ff0aad1e
https://m.edsoo.ru/ff0aaa58
https://m.edsoo.ru/ff0aa04e
https://m.edsoo.ru/ff0aa44a

54

IlocTossHHBIE MarHuThbl, UX BSaHMOﬂeﬁCTBHC

VYpok-uccinenoBanue "M3ydenue nonei bubnuoreka [JOK
55 " 1
MMOCTOSTHHBIX MarHUTOB https://m.edsoo.ru/ff0ac3d0
56 MarnutHoe noJie. MarHuTHOE 1moJie 3eMiiu bubmunoreka [JOK
Y €ro 3Ha4Y€HHeE IS )KU3HU Ha 3emiie https://m.edsoo.ru/ff0acOba
[ToaroroBka K KOHTPOJIBHOM paboTe MO
Teme "DJIEKTPUUECKUE 3apsbl. bubnuoreka [JOK
57 .
3apspKeHHBIC TeJla M MX B3aUMOJICHCTBUSI. https://m.edsoo.ru/ff0abd2c
[TocTosAHHBIN 3JIEKTPUIYECKUI TOK"
KonTponbhas pabota no teme
"9
JICKTpHUYECKUE 3apsiabl. 3apsDKeHHBIC Tela
p B p p . but6mmoreka [{JOK
58 1 UX B3auMoJeicTBUS. [ToCTOSTHHBII
5 " . https://m.edsoo.ru/ff0abeal
anekTpudeckuil Tok" / Beepoccuiickas
poBepoyHasi pabora
PesepBubIit ypok. PabGoTta ¢ TekcTamu mo
p" P . . bubnuoreka LIOK
59 teMe "[locTosHHBIN 2neKTpuYecKkuii Tok" /
5 https://m.edsoo.ru/ff0acdc6d
Bcepoccuiickas nmpoBepouHas pabota
OmneiT Opcrena. MarHuTHoe mnosie
p bubmunoreka [JOK
60 JIEKTPUYECKOr0 TOKa MaruutHoe nosie
https://m.edsoo.ru/ff0ac1d2
KaTYIIKH C TOKOM
[IpumeHeHue JIeKTPOMAarHUTOB B TEXHHUKE.
P P " " bubnnorexa [IOK
61 JlaGopartopHas padota "M3ydeHue aeiicTBus 0.5
\ https://m.edsoo.ru/ff0ac74a
MarHMTHOTO MOJIS Ha MPOBOAHHUK C TOKOM
DNEKTPOABUTATEIH IIOCTOSTHHOTO TOKA.
Hcronb30BaHue dIEKTPOBUTATENCH B
. p bubnuorexa [JOK
62 TEXHUYIECKHX YCTPOWCTBAX M HA

Tpancmnopre. JlabopaTopHas pabora
"KoHcTpyupoBaHue 1 u3yueHue paboThl

https://m.edsoo.ru/ff0ac86¢



https://m.edsoo.ru/ff0ac86c
https://m.edsoo.ru/ff0ac74a
https://m.edsoo.ru/ff0ac1d2
https://m.edsoo.ru/ff0acdc6
https://m.edsoo.ru/ff0abea8
https://m.edsoo.ru/ff0abd2c
https://m.edsoo.ru/ff0ac0ba
https://m.edsoo.ru/ff0ac3d0

3JIEKTpOJABUTATEIS "

OmnerTel @apazest. 3akoH

63 AJIEKTpOMarHuTHOW MHAYKIMU. [IpaBuiio 1
Jlenna
OnexrporerepaTop. CriocoOb! MOTydeHUS
64 MEKTPHYECKOHN SHEPTUU. DIEeKTPOCTAHIUN 1
Ha BO30OHOBIISIEMBIX HCTOYHUKAX YHEPTUU
[ToaroToBka K KOHTPOJIBHOM paboTe Mo
65 TeMe "DJIEKTPUYECKUE U MarHUTHBIE 1
SIBIICHUS"
66 KonTponbhas pabota no teme 1 bubnmnoreka [JOK
"DneKTpuuecKre U MarHUTHbIE sIBJIeHUS" https://m.edsoo.ru/ff0acb14
67 PesepBHblii ypok. Pabora ¢ TekcTamu 1o | bu6muoreka [{IOK
teMe "TeruoBble siBiIeHUs" https://m.edsoo.ru/ff0acc5e
68 PezepBHblii ypok. Paborta ¢ TekcTamu mo 1
Teme "MaruuTHbIe SABJICHUS"
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 14.5



https://m.edsoo.ru/ff0acc5e
https://m.edsoo.ru/ff0acb14

9 KJIACC

KoanuecTBO 4acos

JJIeKTpOHHbIe U (ppoBbIe

Ne n/m Tema ypoka B Kontpoabnbie | IlpakTuueckne oOpa3oBaTe/ibHbIE
cero
padoThbI padoThI pecypchl
1 Mexanuueckoe IBKeHne. MaTepuanbHas 1
TOYKA
Cucrema orcuera. OTHOCUTEIBLHOCTD bubmuorexa [JOK
2 1
MEXAHUYECKOTO JIBIKEHUS https://m.edsoo.ru/ff0ad474
3 PaBHOMEpHOE IPIMOJIMHEHHOE ABMKEHUE 1 bubmorexa IIOK
P P https://m.edsoo.ru/ff0ad19a
HepaBHoMepHOE npsAMOIMHENHOE
4 nBkeHue. CpeHsiss U MTHOBEHHAs 1
CKOPOCTb
5 [IpssMonMHEHOE PaBHOYCKOPEHHOE 1 bu6mmoreka [{JOK
JBUKCHHE. Y CKOPEHHE https://m.edsoo.ru/ff0ad8d4
CkopocTh IPSIMOIMHENHOTO
6 PaBHOYCKOPEHHOTO IBIKEeHHS. ['paduk 1
CKOPOCTH
JlaGoparopHas pabora "Omnpenenenue
7 CKO pe . e 211) a opcxo €HHO 1 1 bubmorexa OK
HU TeJIa IPU PaBH HHOM
YEKOP PP . YEKOP | https://m.edsoo.ru/ff0adb18
JBIKEHUH 110 HAKJIIOHHOW IIJIOCKOCTH
8 CBoOoanoe nmagenue tei. OneiTel [ anunes 1
PaBHOMEpHOE ABMIKEHUE 10 OKPYIKHOCTH.
9 IIepuo \ acToTa oOpaliie pJ}; erHa: 1 bubmmorexa I[IOK
HOJ ¥ YaCTOT menus. Jluneitnas u
p P https://m.edsoo.ru/ff0ael76
yIJIOBasi CKOPOCTH
10 LleHTpOCTpEMUTENBHOE YCKOPEHHE 1



https://m.edsoo.ru/ff0ae176
https://m.edsoo.ru/ff0adb18
https://m.edsoo.ru/ff0ad8d4
https://m.edsoo.ru/ff0ad19a
https://m.edsoo.ru/ff0ad474

bu6mmoreka [JOK

11 [Iepssiit 3axk0oH HproToHa. BekTop cuibl https://m.edsoo.ru/ff0ac612
12 Bropoii 3akon HeroToHa. bubnuorexa LIOK
PaBHOelicTBYIOIIASA CHITa https://m.edsoo.ru/ff0ae72a
13 Tperuii 3akoH Hetotona. Cynepnosunus bu6muoreka [IOK
cui https://m.edsoo.ru/ff0ae982
14 Pemenne 3a1ay Ha MpUMEHEHHE 3aKOHOB bu6mmoreka [{JOK
Herotona https://m.edsoo.ru/ff0aebbc
15 Cuna ynpyroctu. 3akoH ['yka }]?:tlg:f;/;r.eeliic.):: Iff0acca?
16 Pemenue 3anay no teme «Cuia ynpyroctu»
17 JlaboparopHas pabota «Onpenenenue bu6mmoreka [{JOK
KECTKOCTH TIPY>KUHBD) https://m.edsoo.ru/ff0aee28
bubmuoreka [IOK
18 Cna Tpetis https://m.edsilc).ru/ ff0af738
19 Pemenue 3anau no reme «Cumna TpeHUSD) bubmmorexa OK
https://m.edsoo.ru/ff0afa26
20 JlaGopatopHas pabota "OnpezneneHue bubmuoreka [{JOK
K03(uLmeHTa TpeHus CKOIbXKeHHU" https://m.edsoo.ru/ff0af8be
71 Pemmenne 3agad mo reMme "3akonsl HeroToHa. but6mmoreka [IOK
Cuna ynpyroctu. Cuia TpeHus" https://m.edsoo.ru/ff0afb8e
22| mrorenas Yeropenns cncionmons Euomorexa LLOK
- https://m.edsoo.ru/ff0af044
Ypok-koH(pepeHtus "[IBIKEHUE TET BOKPYT
23 rpaBuTanmoHHoro neHTpa (CoaHeuHas

cucrema). ["amaktuxu"



https://m.edsoo.ru/ff0af044
https://m.edsoo.ru/ff0afb8e
https://m.edsoo.ru/ff0af8be
https://m.edsoo.ru/ff0afa26
https://m.edsoo.ru/ff0af738
https://m.edsoo.ru/ff0aee28
https://m.edsoo.ru/ff0aeca2
https://m.edsoo.ru/ff0aeb6c
https://m.edsoo.ru/ff0ae982
https://m.edsoo.ru/ff0ae72a
https://m.edsoo.ru/ff0ae612

Pemenne 3agad mo teMme "Cuiia TSHKECTH U

bu6mmoreka [JOK

24
3aKOH BCEMUPHOTO TATOTEHUs" https://m.edsoo.ru/ff0af5f8
[IepBast kocmu4eckas CKOPOCTb. bubnuoreka LIOK
25
HesecomocTs u nieperpy3ku https://m.edsoo.ru/ff0af33c
PaBHOBecHe MaTepHaIbHOR TOUYKH.
%6 AbcomotHO TBEpI0E Teno. PaBHOBecHe bubnuoreka LIOK
TBEPIOTO Tela C 3aKPEILIEHHON OChIO https://m.edsoo.ru/ff0afe36
BpaieHusi. MomeHT cuiibl. LIeHTp TskecTn
PaBHOBecHe MaTepUaTbHOR TOYKH.
27 AbcomoTHo TBEPI0€E Teno. PaBHOBecue
TBEPJOTO TeJla C 3aKPEIIEHHON OChI0
BpaieHus. MomeHT cuiibl. LIeHTp TshxecTn
)3 Pemenne 3agaud mo reMe "MOMEHT CHIIEL. but6mmoreka [IOK
LenTp TsmKECTH" https://m.edsoo.ru/ff0b02b4
[TonroroBka Kk KOHTPOJIBHON paboTe MO TeMe
29 "MJI P P bubmoreka IIOK
€XaHUYECKOEe JIBUKECHHE.
N 8 " https://m.edsoo.ru/ff0b0408
B3aumonelicTBue Ten
KonTponbnas padota no teme
30 ™M P P bu6mmorexa IIOK
€XaHUYECKOE JIBUKECHHE.
N 8 " https://m.edsoo.ru/ff0b06ec
BzaumopeiictBue Ten
Nmnynbe Tena. Umnyibsc cuiibl. 3aKoH
31 4 4 v bubmuoreka [JOK
COXPAaHEHHUS UMITyJIbca. YTIPYTroe U
P g . by https://m.edsoo.ru/ff0b07fa
HEYIIPYroe B3auMOJICICTBHIE
1 Pemenue 3anau no Teme "3aKoH cCOXpaHEHUSI bu6muoreka [IOK
umnyJssca' https://m.edsoo.ru/ff0b096¢
1 VYpok-koHpepeHius "PeakTHBHOE IBIKCHHE

B MPUPOJIE U TEXHUKE"
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bu6mmoreka [JOK

34 M 0
CAMITCCKa paboTa H MOMHOCTS https://m.edsoo.ru/ff0b0a84
35 PaboTa cuitbl TSKECTH, CHITBI YIIPYTOCTH U bu6mmoteka [JOK
CUJIBI TPEHUS https://m.edsoo.ru/ff0b0db8
JlaboparopHas pabota «Onpenenenue
36 pabOThI CHIIBI TPEHUS TIPH PABHOMEPHOM
JBUKCHHUH TEJA 10 TOPU30HTAITBHON
TIOBEPXHOCTHY
37 Cs3b aHepruu U padoTsl. [loTeHIansHas
SHEpPTrus
18 Kunernueckas sneprus. Teopema o bubnuoreka LIOK
KUHETUYECKOU SHEPTUU https://m.edsoo.ru/ff0b0c32
39 3aKOH COXpaHEHMsI SHEPTUU B MEXAHUKE
JlaboparopHas pabota «3yueHue 3akoHa bu6mmoreka [JOK
40
COXPaHEHHUS SHEPTUI» https://m.edsoo.ru/ffOb12fe
A1 KonebarenpbHoe NIBMIKEHHE U €TO but6mmoreka [JOK
XapaKTEPUCTUKU https://m.edsoo.ru/ffOb1858
47 3aryxaromue Konebanus. BeiHyKIeHHBIC bu6mmoreka [{JOK
KoseOanus. Pezonanc https://m.edsoo.ru/ff0b20{0
43 MaremaTuuecKui U NPy KUHHBIA MAsITHUKU
Ypok- 3
| e
pHoA https://m.edsoo.ru/ffOb197a
MPYKUHBI ¥ MAacChI TPy3a»
45 [IpeBpaiieHne sHEPrun NpU MEXaHUYECKUX
KOJIe0aHUIX
46 JlaGopartophas pabota «Onpenenenne bubmumoreka LIOK

Y4aCcTOTHI U TIepro/1a KoieOaHui

https://m.edsoo.ru/ffOblaec



https://m.edsoo.ru/ff0b1aec
https://m.edsoo.ru/ff0b197a
https://m.edsoo.ru/ff0b20f0
https://m.edsoo.ru/ff0b1858
https://m.edsoo.ru/ff0b12fe
https://m.edsoo.ru/ff0b0c32
https://m.edsoo.ru/ff0b0db8
https://m.edsoo.ru/ff0b0a84

MAaTEMATUYCCKOI'O MassTHUKAa»

JlabopaTtopHas pabora «M3mepenue

but6mmoreka [IOK

47
YCKOpEHUs: CBOOOIHOTO MaICHUS. » https://m.edsoo.ru/ffOb197a
Mexanunueckue BoJaHbI. CBOMCTBa
bubmuoreka [JOK
48 MeXaHU4ecKuX BoJH. [IponosbHble u
P https://m.edsoo.ru/ff0b21fe
HOTIEPEYHbIE BOJIHBI
49 Ypok-koHpepeHus "MexaHn4ecKue BOTHBI
B TBEPAOM Teiie. CelicMUYeCKUE BOTHBI"
50 3Byk. PactipocTpanenue u oTpaxeHue 3ByKa
51 Ypok-uccnenoBanue "Habmonenue
3aBUCHUMOCTH BBICOTHI 3ByKa OT 4YacTOTHI"
5 ['poMKOCTB 3BYKa U BBICOTA TOHA.
AKYCTHYECKHI1 pe30HaHC
53 Ypok-koHpepenus "YnbTpa3Byk u bu6mmoreka [JOK
uHpa3ByK B IpUPOJIE U TEXHUKE" https://m.edsoo.ru/ff0b23ca
[MonroroBka K KOHTPOJIBHOU pabOTeE MO TeMe
bub6mmoreka [JOK
54 "3aKoHbI cCOXpaHeHUsl. MexaHnueckue
5 | https://m.edsoo.ru/ff0b25{0
KOJIeOAHUS ¥ BOJIHBI
KonrtponbHas padota no Teme "3aKoHbI
coxpaHeHMs. MexaHu4yeckue KoneOaHus u
55 M 0
BOJIHBI"
56 ONEKTPOMAarHuTHOE MOJIE. bubnuoreka LIOK
ONEKTPOMAarHUTHBIE BOJIHBI https://m.edsoo.ru/ff0b2abe
57 CBoiicTBa 3J1IEKTPOMAarHUTHBIX BOJH
VYpoxk-konpepenuus "llkana Bubmiorexa [[OK
58 3JIEKTPOMATrHUTHBIX BOJIH. MCIob30BaHue

SJICKTPOMATHUTHBIX BOJIH JJISA COTOBOM

https://m.edsoo.ru/ff0b2fe6
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cBs3n"

VYpok-uccnenosanue "M3yueHue cBOCTB

bu6mmoreka [{OK

59 3JIEKTPOMATrHUTHBIX BOJIH C TIOMOIIBIO
P " https://m.edsoo.ru/ff0b2c6e
MOOHIIBHOTO TeedoHa
60 Pemenue 3a1ay Ha onpeieieHne YacTOThl U
JUTUHBI 3JIEKTPOMArHUTHOM BOJTHBI
61 DJIEKTPOMAarHuTHAas IPUPOJIa CBETA. bubnuorexa [JOK
CxkopocTth cBeTa. BoHOBBIE CBOICTBA CBETA https://m.edsoo.ru/ff0b31d0
Hctounnku cBeta. [IpsmonuHeitHoe
6 P 3 C bubmuoreka [JOK
acrpocTpanenue cera. 3atmenust CoiHia
pactipoctp https://m.edsoo.ru/ff0b3658
u JIyHbI
3aKoH oTpakeHus cBeTa. 3epkana. Pemenue
63 P P but6mmoreka [IOK
3a/1a4 Ha TPUMEHEHUE 3aKOHA OTPAKECHUS
P P https://m.edsoo.ru/ff0b38c4
cBeTa
[Ipenomiienne cBeta. 3aKOH NPEITOMIICHUS bubmuoreka [IOK
64
cBeTa https://m.edsoo.ru/ffOb3aea
[TotHOE BHYTpEeHHEE OTpaKEHUE CBETA.
TP P bubnuoreka [JOK
65 Hcnonp3oBaHKe NOJHOTO BHYTPEHHETO
https://m.edsoo.ru/ff0b3c5c
OTpaXeHUS B ONTHUYECKHUX CBETOBOJAX
JlaboparopHas pabota "HccrnenoBanue
66 3aBUCHUMOCTH yTJjia MPEeIOMJICHHS] CBETOBOTO
Jyda OT yIJia MMaJIeHus Ha rpaHuIle "BO3ayX-
cTekiao""
VYpoxk-koHpepenuus "Vcnonabp3zoBanue
67 MOJIHOT'O BHYTPEHHET0 OTPAKEHUS:
CBETOBO/Ibl, ONTUKOBOJIOKOHHAS CBSI3b"
68 JInazel. OnTHYecKas cuiia JIMH3bI bubnuoreka [JOK



https://m.edsoo.ru/ff0b3c5c
https://m.edsoo.ru/ff0b3aea
https://m.edsoo.ru/ff0b38c4
https://m.edsoo.ru/ff0b3658
https://m.edsoo.ru/ff0b31d0
https://m.edsoo.ru/ff0b2c6c

https://m.edsoo.ru/ff0b3{2¢

bu6mmoreka [IOK

69 [MocTpoenue nzo0pakeHuit B TMH3aX hitps://m.edsoo.ru/f0bddda
JlaboparopHas padota "Onpenenenue
70 (bOKyEHorI()) pacSTogHm{ u orr)ITIII/IquKOI?I CHUTBI Bubmiorexa LIOK
~ https://m.edsoo.ru/ff0b4206
cobuparomiei TUH3b1"
Ypok-koHpepenus "OnTudeckue bu6mmoreka [JOK
71
JMH30BbIe TPUOOpPHI" https://m.edsoo.ru/ff0c0a7e
72 I'na3 kak ontuyeckas cucreMa. 3peHue bubmiorexa LIOK
https://m.edsoo.ru/ff0b4684
7 VYpok-koHpepenmus "Jlepextsl 3penus. Kak
COXpPaHUTh 3peHue"
Paznoxenue 6enoro ceera B ciekTp. OIBITHI
74 Herorona. Crnoxenue CHeKTpaJ'IBHLII)X bubamoreta LIOK
https://m.edsoo.ru/ff0c0f4c
1BeToB. Jlucnepcus csera
JlaboparopHas pabota "OnbITHI 10
75 pasioKkeHuIo 0eIoro cBeTa B CIEKTP U bubnuoreka LIOK
BOCIIPUATHUIO LIBETA IIPEIMETOB IIPH UX https://m.edsoo.ru/ff0cOe2a
HaOJII0/IeHUH yepes3 [IBETOBbIe (hUiIbTph"
VYpoxk-npaktukym "BosHOBBIE CBOMCTBA
76 CBeTa: IucIepcusi, MHTepPEpeHITUST U
nudpakmus"
77 Omnsitel Pe3epdopaa u ruianerapHas Moieb bubnuorexa [JOK
aToMa https://m.edsoo.ru/ff0c12a8
78 [Tocrynater bopa. Mozaens aroma bopa
79 Hcnyckanue 1 MorjoueHue cBeTa aTOMOM. bubmuoreka [IOK

KBanThI. JInHEHYaThIE CIIEKTPHI

https://m.edsoo.ru/ff0c144c



https://m.edsoo.ru/ff0c144c
https://m.edsoo.ru/ff0c12a8
https://m.edsoo.ru/ff0c0e2a
https://m.edsoo.ru/ff0c0f4c
https://m.edsoo.ru/ff0b4684
https://m.edsoo.ru/ff0c0a7e
https://m.edsoo.ru/ff0b4206
https://m.edsoo.ru/ff0b444a
https://m.edsoo.ru/ff0b3f2c

Ypok-npaktukyMm "HaOmroaeHue CrieKTpoB

bu6mmoreka [JOK

80 ucrnyckanus" https://m.edsoo.ru/ff0c1550

81 PagnoakTUBHOCTE U €€ BUIBI brbmorexa ITOK

https://m.edsoo.ru/ff0c1672

20 Crpoenue atomHoro sjipa. Hykinonnas bubnuorexa [JOK
MO/ICJIb https://m.edsoo.ru/ff0c18ac

83 PanuoaktuBHbIe peBparnieHus. Mzoromnsl I]jtptlgsjil;l/ﬁ:;as?o(.)rﬁ/ ff0clald

84 Pemenue 3agau no treme: "PagnoakTUBHbBIE bubmuoreka [JOK
npeBparieHus" https://m.edsoo.ru/ff0c1b4a

85 [Tepuon nmonypacnana

26 Ypok-koHpepeHnus "PagnoakTuBHBIC bu6mmoreka [{JOK
U3Ty4YeHUs B PUPOJIE, METUIIUHE, TEXHUKE" https://m.edsoo.ru/ff0c2126

g7 SAnepHsble peakiuy. 3aKOHbI COXpPaHEHUS bu6mmoteka [{IOK
3apsIIOBOTO ¥ MAacCOBOTO YHCEI https://m.edsoo.ru/ff0c1c58

28 DHeprus CBA3U aTOMHBIX sifiep. CBsi3b MaccChl bubnuorexa [JOK
Y SHEPTUH https://m.edsoo.ru/ff0c1d7a

29 Pemenue 3amau o teme "Anepusbie
peakuun"

90 Peakuun cuHTe3a U neneHus Saaep. bu6nuoreka IIOK
Wcrounuku sHeprun CosHua U 3BE31T https://m.edsoo.ru/ff0c1e88
Ypok-koHpepeHus "AnepHast sSHepreTuka.

91 JleficTBHS paguOAKTUBHBIX U3Iy4YECHUN Ha
JKUBbIE OpraHU3MBbI"

o | T e o o

DJIEKTPOMAarHuTHHIE BOJIHBI. KBaHTOBBIE

https://m.edsoo.ru/ff0c223e
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saBJjeHusd"

KonTponbhas pabota no teme
"DNEeKTPOMarHuTHOE MOJIE.

93
DNeKTpOMarHuTHbIEe BOJIHBL. KBaHTOBBIE
ABIEHUA"
[ToBTopenue, 0600menue. JlabopaTopHbie bu6mmoreka [JOK
94 n =4 n
pabotsl o Kypcey "BzaumoneiictBue ten https://m.edsoo.ru/ff0c245a
IToBTopenue, o0o6mcHue. Pemenue
95 acquII){Hx u KaquI:BeHHBIX 3a/1a4 1o TeMe BuGmmorexa LIOK
E) | 8 https://m.edsoo.ru/ff0c2572
TennoBsle poLeccsl
IToBTOpenue, 00600menue. Penienne
96 P . B bubmuoreka [JOK
ACUCTHBIX U KQYECTBCHHBIX 3a/1a4 110 TEME
ﬁ) o 8 https://m.edsoo.ru/ff0c2a22
KIIJI TenioBBIX ABUTATEICH
IToBTopenue, o0o6mIcHuE. Pemenue
97 acue p a ecIII e 3a7a4 10 TeMe brubmiorexa LIOK
YETHBIX M KAYECTBEHHBIX 9 [10 TEM
E) " A https://m.edsoo.ru/ff0c2b30
KII/] anexTpoycTaHOBOK
[ToBTOopenue, 0600meHue. JlabopaTopHbie bubmuoreka LIOK
98 n n
pabotsl o Kypcy "CBeTOBBIC SIBICHUS https://m.edsoo.ru/ff0c2c52
IToBTOpenune, 0000menne. Pabora ¢
99 eKC ap 0 TeMe ‘L‘ga OHBI COXpaHe Bubmiorexa LIOK
TEKCTaMH TI0 TEM KOHBI COXPaHCHUS B
" P https://m.edsoo.ru/ff0c2d6a
MEXaHUKE
100 [ToBTopenue, 0600menue. Padora ¢ bu6nuoreka IIOK
TekcTamu 1o Teme "Kosebanus u BoJHbI" https://m.edsoo.ru/ff0c2e82
101 IToBTropenue, 00o0menue. Padora ¢ bubmuoreka LIOK
TekcTaMu 1o Teme "CBeTOBbIC SIBIICHUS" https://m.edsoo.ru/ff0c3044
102 [ToBTOpenue, 0606meHue. Pabora ¢

TekcTtaMmu o Teme "KBaHToBas u siaiepHas
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busnka"

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME
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IMPOBEPSIEMBIE IIPEJIMETHBIE PE3YJbTATHI OCBOEHUSI OCHOBHOM
OBPA30OBATEJBHON MTPOT'PAMMBI OCHOBHOTI'O OBIIIET'O OBPA3OBAHUS

7 KJIACC

Kon
NMpoBepsieMoro
pe3yJjabTara

IIpoBepsiemble npeIMeTHbIE Pe3yJIbLTATHI 0CBOEHHS] OCHOBHOI
o0pa3oBaTe/IbHOI MPOrpaMMbI OCHOBHOTI0 00111ero 00pa3oBaHus

1.1

HUCIIOJIb30BATh U3YUYCHHLIC ITIOHATHUA

1.2

pas3iinmuaTtb ABJICHUA I10 OIMMCAHHUIO HUX XaAPAKTCPHBIX CBOWCTB U Ha

OCHOBC OIIBITOB, ICMOHCTPUPYIOIIHUX JAaHHOC (1)I/I3I/I‘ICCKOG SIBJICHUC

1.3

pacro3HaBaTh TPOSBICHHE M3YYCHHBIX (DU3MUYECKUX SBICHHHA B
OKpYXaroIleM MUpe, B TOM 4Hclie (pU3NYECKUE SBJICHUS B MPHUPOJE,
IPU 3TOM NEPEBOAMUTH MPAKTHUYECKYIO 33/a4dy B y4eOHYIO, BBIACIATDH

CYILIECTBEHHbIE CBOICTBA (IIPU3HAKN) PU3NUECKUX SBICHUN

1.4

OIMMCbIBATHL H3YYCHHBIC CBOMCTBA TE€I H (1)I/I3I/I‘-IGCKI/I€ SABJICHUS,
HUCIIOJIb3YA (bI/ISI/I‘{eCKI/Ie BCIIMYHHBI, IIpX OIIMCAHHUHU IIPABUIIbBHO

TPAKTOBATH (1)H3H‘ICCKHI>'I CMBICJI HUCIIOJIB3YEMbIX BCIIMYMUH, HX

0003HaYCHMSI U €IMHUIIBI (PU3HUUECKUX BEITUYMH, HAXOIUTh (hOPMYJIBI,

CBS3bIBAIOIME JaHHYI0O (PU3MUYECKYI0O BEIUYMHY C JAPYTUMH

BEJIMYMHAMHU, CTPOUTH  TIpaUKHd  HM3YyUYEHHBIX  3aBUCHMOCTEH

(1)I/I3I/I‘IGCKI/IX BCINYNH

1.5

XapaKTepu30BaTh CBOKMCTBA Tel, (U3NYECKHUE SBICHHUS W IPOIECCHI,
UCTIONB3YSl M3YyYCHHBIC 3aKOHBI, MPU ITOM JaBaTh CIOBECHYIO
(bOpMYITUPOBKY
BBIpQXCHHE

3aKOHa MW  3aIucChiBaThb €ro MaTreéMaTHU4YCCKOC

1.6

OOBSICHATH (PU3UUECKUE SIBIICHUS, MPOIECCHl U CBOWCTBA TeN, B TOM
qyucie W B KOHTEKCTE CHUTyallud MNpPaKTUKO-OPUEHTHPOBAHHOIO
XapakTepa: BBISABIATh HPUYMHHO-CIIEJCTBEHHBIE CBS3H, CTPOUTH
oObsicHeHue u3 1 — 2 JOrMYecKux MmaroB ¢ omopoid Ha 1 — 2
U3yUYEHHBIX CBOMCTBA (PM3NYECKUX SABICHUH, (PU3NUECKUX 3aKOHA WIH

3aKOHOMEPHOCTH

1.7

pemiath pacyéTHbie 3a1aud B 1 — 2 neCTBUS, UCHOIB3Ys 3aKOHBI U
(bopMyIIBI, CBSA3BIBAIONTNE (DU3UIECKHE BEIMUMHBI: HA OCHOBE aHAJIN3a

YCJoBUs  3aJa4dM  3allUCbIBATH  KPATKOC  YCJIOBHC, TIOACTABJIATH




¢buznyeckue BeNWYUHBI B (OPMYJIBI M TPOBOAUTH PACUETHI, HAXOIUTh
CIpaBOYHBIC JaHHBIE, HEOOXOAUMBIC JIJISl PEUICHUs 3a7a4, OlICHUBATh

PEATUCTUYHOCTD MOJTYYCHHOW (PU3NUECKON BETUINHBI

1.8

pacrno3HaBaTh MPOOJIEMbI, KOTOPHIE MOXHO PELIUTh MpPU MOMOIIH
¢u3nuecKkux METOZOB, B OMNHMCAHUM HUCCIIEAOBAHUS  BbIIEIATH
IpoOBepsieMOe  MpEANoiokeHue  (TUIoTe3y),  pa3iudarb U
UHTEPIPETUPOBATh IOJYYEHHBIH pe3ysnbTaT, HAXOJUTh OIIMOKU B

XOJE€ OIIbITa, A€JIaTb BBIBOABI 110 €T0 PE3yJibTaTaM

1.9

MNPpOBOAWTL OIBITBHI 110 Ha6JIIOIIeHI/IIO (1)I/I3I/I‘-ICCKI/IX SIBJIEHUU WU
(GU3MYEeCKUX  CBOWMCTB  Tel:  (opMynmMpoBaTh  IPOBEpsSEMbIC
MPEINONOKEeHUsl, CcoOUpaTh  YCTAaHOBKY W3  MPEIIONKEHHOTO

000pyA0BaHus, 3alIUCHIBATh XOJ1 ONbITa U (HOPMYIHPOBATH BHIBOBI

1.10

BBITIOJIHSATH TIPSIMBIE M3MEPEHUSI C HCIOJIb30BAHMEM AaHAJIOTOBBIX W
uGpPOBBIX MPHOOPOB, 3aMHUCHIBATh MOKa3aHUS MPUOOPOB C YUYETOM

3aJJaHHOM a0COIOTHOM MOTPEUTHOCTH U3MEPEHUI

NPOBOJIUTH  MCCJIEJOBAHME  3aBUCUMOCTH  OAHOM  (pU3UUECKOM
BEJIMYMHBl OT JAPYrOM C HCIOJIB30BAHUEM IPSMBIX H3MEPCHHH,
y4acTBOBaTh B IUIAHUPOBAHMM Y4YEOHOI'O MCCIEIOBAaHUS, COOMpPAThH
YCTAHOBKY M BBIIIOJIHATh U3MEPEHMUSI, CIIENYs NPEIIOKEHHOMY IIJIaHy,
(buKCUpOBaTh pe3yNbTaThl IOJTYYEHHOW 3aBUCHUMOCTH (PU3MUYECKUX
BEJIMYMH B BUJIE TIPEJIOKEHHBIX TaOIUI] ¥ TpaUKOB, Ae7TaTh BHIBOIBI

I10 pE3yJibTaTaM HUCCICOOBAaHUA

1.12

IMPOBOAUTE KOCBCHHBIE HN3MCPCHUSA (I)I/ISI/ILICCKI/IX BCJIIMYUH, CJICOAYyS
HpeIlHO)KCHHOﬁ HWHCTPYKIUU: IIPU BBITTIOJTHCHUU H3MepeHI/Iﬁ CO6I/IpaTL
OKCIICPUMCHTAJIbHYIO YCTAHOBKY MW BBIYHUCIIATH 3HAYCHHC HCKOMOM

BCINYHHBI

1.13

CO6J'IIO,I[aTI> npaBujla TCXHHUKH 0€e30I1aCHOCTH IIpu pa60Te C

J1abopaTopHBIM 000pyIOBaHUEM

1.14

yKa3plBaTh MPUHIUNBI  JCHCTBUS NPHUOOPOB M TEXHUYECKHX
YCTPOMCTB, XapaKTEpHU30BATh INPUHLUIBl JIEUCTBUSA H3YYCHHBIX
npuOOpPOB M TEXHUYECKHX YCTPOMCTB C IOMOIIBIO WX OMHMCaHUS,
UCIONB3YySl 3HAHUS O CBOMCTBAX (PU3MYECKUX SBICHUM U

H606XO,Z[I/IMBIG (I)I/ISI/I‘IGCKI/IG 3aKOHBI U 3aKOHOMCEPHOCTU

1.15

NPUBOAUTH TpPHUMEPHl (HAXOAWUTh HHGOPMAIMIO O MPUMEPAX)




MPAKTHUYECKOTO UCIIOJIb30BaHUS (PU3NYECKUX 3HAHUI B MOBCEAHEBHOU
XKHU3HH Ui oOecriedeHusi O€30MacHOCTH MpH  OOpamieHHH ¢
npuOopaMu U TEXHUYECKHUMH YCTPOWCTBAMHU, COXPAHEHHSI 30POBbS U

COGJ’IIOI(CHI/I}I HOPM 5KOJIOTHYECKOI'O IMOBEACHUS B 0pr>1<aromel71 cpeae

1.16

OCYILECTBIIATh OTOOP MCTOYHMKOB MH(POpMAaLuU B ceTu VHTEpHET B
COOTBETCTBUM C 33J@aHHBIM IIOMCKOBBIM 3allpOCOM, Ha OCHOBE
UMEIONINXCA 3HAHUM M IYTEM CPaBHEHUS Pa3IM4YHBIX HCTOYHUKOB
BBIJICJIATH MH(OpMAINIO, KOTOpas SIBISETCS NPOTUBOPEUYMBON WM

MOXET OBITh HEOCTOBEPHOI

1.17

UCIIOJIb30BaTh npu BBIIOJIHEHUH y4eOHBIX 3aJaHuH
HAYYHONOIYJISIPHYIO ~ JIUTEpaTrypy  (U3MYECKOrOo  COAEpIKaHUs,
CIpaBOYHBIE MaTepHualibl, pecypchl cetn HTepHeTr, Bianerh
npuéMaMM KOHCIEKTUPOBAHUS TEKCTa, MpeodpazoBaHus HH(GOpMaIUK

U3 OJJHOM 3HAKOBOU CHUCTEMBI B APYTYIO

1.18

Co3/aBaTh COOCTBEHHBIC KPAaTKHE MUChMEHHBIC U YCTHBIC COOOIICHUS
Ha OCHOBe 2 — 3 WCTOYHWUKOB uHPopManuu (HU3NIECKOTO
COJIepKaHus, B TOM 4YHCJIe MyOIUYHO JeNaTh KpPaTKHe COOOIIEHUs O
pe3ysibTaTaX TPOCKTOB WM Y4YEOHBIX HCCIICJIOBAHHMA, IPH STOM
rpaMOTHO UCIIOJIb30BaTh HM3YYCHHBIM TMOHATUIHBIN ammapat Kypca

($U3KKH, CONPOBOKIATH BHICTYINIEHUE MPE3EHTaLuE

1.19

NIPY BBITIOJTHEHUN YUYE€OHBIX TPOEKTOB M UCCIIEIOBAaHUN pacpeaessTh
00513aHHOCTH B TPYIIIE B COOTBETCTBUU C MOCTABICHHBIMH 3aJauaMH,
CICIWUTH 3a BBIIIOJIHEHMEM IUIAHA JIEUCTBUM, aJCKBATHO OLICHUBATH
CcOOCTBEHHBIM BKJAJ B JEITENbHOCTb TIPYMIbI, BHICTPAaUBaTh
KOMMYHUKAaTUBHOE B3aUMOJICHCTBHE, Y4YUTBIBast MHEHUE

OKPY>KaOIIHNX

8 KJIACC

Kon
NpoBepsieMoro
pe3yJbTara

HpOBepﬂeMble NMPpEAMETHBLIC PE3YJIbTAaThI 0CBOCHUSA OCHOBHOI
06p330BaTeJIbHOﬁ nmporpaMmbl OCHOBHOI'O o01ero 06p830BaHI/Iﬂ

1.1

HCIIOJB30BaTh IMMOHATHA

1.2

pa3indaTth ABJICHHA IIO0 OIMMCAHUIO HX XapaKTCPHBIX CBOMCTB U Ha




OCHOBC€ OIIBITOB, ACMOHCTPUPYIOIIUX JAHHOC (bl/ISI/I‘ICCKOG SIBJICHHUC

1.3

pacro3HaBaTh IpOSBICHHE M3YYEHHbIX (U3MUECKUX SBICHUH B
OKpY’KalolleM MHpE, B TOM 4YHcCie (U3UUECKUE SBICHHUS B MPHPO/IE,
IIPU 3TOM IEPEBOJUTH MPAKTUYECKYIO 3a7auy B Y4EOHYIO, BBIICNATH

CYILIECTBEHHBIC CBOICTBA (MIPU3HAKU) (PUINUECKUX SIBICHUIN

1.4

ONHKCHIBATh H3yYEHHBIC CBOWCTBA Tel W (PU3MYECKHE SIBIICHUS,
UCTIONB3Ysl (U3NYECKHE BEIMYMHBI, IPH ONHCAHUH TPABHIHLHO
TPAaKTOBaTh  (U3MYECKHH  CMBICT  HCIOJB3YEeMBIX  BEIHYUH,
0003HaYCHHS M AUHUIIBI (PU3NYECKUX BEIMYUH, HAXOJUTH (POPMYIIBI,
CBS3BIBAIOIINE JAHHYI0O (U3UYECKYI0 BEIMYMHY C JAPYTHMH
BEIMYMHAMHU, CTPOUTh  TpapUKd  HM3YYEHHBIX  3aBHCHMOCTEH

(UBUYECKUX BEITMYUH

1.5

XapaKTepU30BaTh CBOMCTBA TeJ, (HU3MYECKUE SIBJICHHUS U TPOIECCHI,
UCIIONB3YSl M3yYEHHBbIE 3aKOHBI, MPU ITOM JaBaTh CJIOBECHYIO
GOpMYyIIMPOBKY 3aKOHa W 3alUChIBaTh €r0  MaTeMaTHYeCKOe

BbIpaXCHHE

1.6

OOBIACHATH (PU3UYECKHE MPOIECChI U CBOWCTBA TEJ, B TOM YHCIIC U B
KOHTEKCTE CUTyalluid MPAKTUKO-OPUEHTUPOBAHHOTO  XapakKTepa:
BBISIBIIATh TPUYMHHO-CJICICTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHUE U3 1
— 2 JOTMYECKHMX IIAroB C MOMOIIbI 1 — 2 M3y4yeHHBIX CBOMCTBA

¢bu3nUecKux ABICHHMA, GPU3NIECKUX 3aKOHA HITH 3aKOHOMEPHOCTH

1.7

pemath pacy€THbIC 3a/1aud B 2 — 3 NEUCTBUS, UCIOIB3Ys 3aKOHBI U
dbopMyIibl, cBsi3bIBatONINe (GU3NYECKHE BETUUYUHBI: HA OCHOBE aHaIHN3a
YCJIOBHUS 33/1a4M 3alUCHIBATh KPATKOE YCIOBUE, BBISBIATH HEIOCTATOK
JaHHBIX JJI1 pelIeHHs 3aJayd, BbIOUpaThb 3aKOHbI U (OPMYIIbI,
HeoOXoauMbIe Uil €€ pEIIeHUs, MPOBOANTh Pacd€Thl M CPAaBHUBATH
MOJIydeHHOE 3HA4YeHHE (PU3MUECKOW BEIUYUHBI C W3BECTHBIMU

JaHHbIMHA

1.8

pacrmo3HaBaTh MPOOJIEMbI, KOTOPHIE MOXHO PEUIUTh MpPU MOMOIIH
(U3HYECKUX METOOB, UCTIONB3YS OMMMCAHNE UCCIICIOBAHMSI, BBIACIISATh
MIPOBEPSIEMOE TPENINOJIOKEHNE, OLIEHWBATh MPABHIBHOCTH IOPSIKA

MPOBCACHUA UCCIICAOBaHNsA, ACIaTh BHIBOABI

1.9

MPOBOANUTH OMBITHl IO HAOMIONECHUI0 (PUINYECKUX SBICHHUA WIN
¢u3MYeCKuX  CBOWMCTB  Tel:  (opMynmMpoBaTh  IPOBEpsSEMbIC

MPCAIT0JIOKCHUAA, C06I/Ip aTb YCTaHOBKY u3 MPCIJIOKCHHOT'O




O60py,[[0BaHI/I$I, OIMKCBIBATH X0/ OIIbITa U (bOpMy.]'II/IPOBaTB BBIBOJbI

1.10

BBIIIOJIHATH IPSAMBIC HM3MEPEHHUS C HCIOJIB30BAHUEM aHAJIOrOBBIX
npuOOPOB U IATYUKOB (PU3NYECKUX BEIIMYMH, CPABHUBATH PE3YJIbTATHI

HU3MEPEHHN ¢ YIETOM 3aJaHHON a0COIFOTHOM MOTPEITHOCTH

MPOBOJIUTH  HWCCJICJOBAHWE  3aBUCHMOCTH  OJHOM  (pu3mueckou
BEJIMYMHBI OT JPYroMl C HCHOJB30BAHUEM MPSIMBIX H3MEPEHUM:
IJIAaHUPOBATh HCCJEAOBaHUE, COOMpATh YCTAHOBKY U BBITMOJHSATH
U3MEpEHHsI, Clenys  MpeUIOKEHHOMY  IUlaHy, (UKCHpPOBATh
pe3yNbTaThl MONYYCHHOW 3aBUCHUMOCTH B BHUJE TaOMUI[ M TpaduKoB,

JCJIaTb BBIBOAKGI 110 PE3YyJIbTaTaM UCCIICAOBaHUA

1.12

IMPOBOAUTH KOCBCHHBIC HU3MCPCHUA (i)I/ISI/I‘—IeCKI/IX BCJIIMYHH:
IJIAaHUPOBATb U3MCPCHU, CO6I/IpaTI> OKCIICPUMCHTAJIbHYIO YCTAHOBKY,
ciaenys HpCZIJ'IO)KCHHOﬁ HHCTPYKIIMK, W  BbBIYUCIATL 3HAYCHHC

BCIINYHHBI

1.13

CO6J'IIO,I[aTL npaBujia TCXHUKH 0€e301acHOCTH Ipu pa60Te C

J1a0opaToOpHBIM 000pyIOBaHUEM

1.14

XapaKTepu30BaTh NPUHIMIBI JIEHCTBUS HM3YyYCHHBIX NPUOOPOB H
TEXHUYECKUX YCTPOWCTB C ONOPOM Ha HMX ONMCAHUS, HCIOIb3Ys
3HAHUS O CBOMCTBaX (PU3UUECKUX SBICHMA U HEOOXOIMMBbIe

¢uznyecKkne 3aKOHOMEPHOCTH

1.15

pacno3HaBaTb NPOCTBIC TCXHUYCCKUC yCTpOﬁCTBa U U3MCPUTCIILHBIC
HpI/I60pBI Mo CXeéMaM MU CXCMATHUYHbIM PUCYHKAM, COCTABJISAATH CXCMbI
SJICKTPHUYICCKUX LIelleil C IIOCIeAOBATEIbHBIM U napajiCJIbHbIM
COCAMHCHUCM DJICMCHTOB, pasindas YCJIOBHBIC 0003HaYCHHUS

9JICMCHTOB JJICKTPHUYCCKUX Lenei

1.16

OPUBOAUTH TpPHUMEPHl (HAXOAUTh HHGOPMALMIO O MPUMEPAX)
MPaKTUIECKOTO UCTIONB30BaHUS (PM3NIECKUX 3HAHUHA B TIOBCEIHEBHOM
KM3HM i obecriedeHUs: 0€30MacHOCTH IMpH  OOpallleHHH C
npubOpaMu U TEXHUYECKUMHU YCTPOUCTBAMH, COXPAHEHUS 37I0POBbS U

coOII0ACHHSI HOPM KOJIOTMUYECKOT0 TIOBEJICHUS B OKpY Karollel cpeie

1.17

OCYUIECTBJISATh MOUCK MHPOPMAIUH (U3HUECKOTO COACPKAHUS B CETH
WNHTepHeT, Ha OCHOBE HMMEIOUIUXCS 3HAHUUW M MYTEM CpaBHEHUS
JIOTIOJTHUTEILHBIX HCTOYHUKOB BBIACIATH HWHGOPMAIUIO, KOTOpast

SABJIACTCA HpOTHBOpe‘II/IBOﬁ HJIA MOYKET OBIThH HCHOCTOBepHOﬁ




1.18

UCMONb30BaTh TPU  BBINOJHEHMHM Y4YEOHBIX 3aJaHUN  Hay4HO-
HOMYJISIPHYIO JINTEpaTypy (U3NYECKOTO COAEp)KaHUs, CIPaBOYHbIC
MaTepuainbl, pecypchl ceth MHTepHeT; BnameTts IpUEMaMHU
KOHCIIEKTUPOBAHMs TEKCTa, MpeoOpa3oBaHus MHPOPMALUU U3 OJHOU

3HAKOBOM CUCTEMBI B IPYTyIO

1.19

CO03/1aBaTh COOCTBEHHBIC MUCHMEHHBIC M KPATKHUE YCTHBIE COOOIICHHUS,
0000mas WHGOPMAIMIO W3 HECKOIBKUX HCTOYHHUKOB (DH3UYECKOTO
COJICpP)KaHUs, B TOM 4YHCIIC MyOJMYHO NPEJACTABIATH PE3YJIbTaThI
MPOSKTHOM WJIM HWCCIIEIOBATEIbCKON  JICATEIBHOCTH, TIPH 3TOM
IPaMOTHO UCHOJb30BaTh W3YYCHHBIM MOHATUHHBIA ammapar Kypca

(Gu3KKH, CONPOBOKIATH BHICTYIIEHUE MPE3eHTaue

1.20

IIPU BBINIOJHEHUHM Y4E€OHBIX MPOEKTOB M HCCIENOBAHUN (PU3NYECKUX
IPOILIECCOB paclpeieisaTh 00sS3aHHOCTU B IPyIIE B COOTBETCTBUU C
IIOCTaBJICHHBIMM  3a/Jla4aMM, CIEIAATH 3a BBIIOJHEHUEM IUIAHA
JEUCTBUM M KOPPEKTUPOBAaTb  €ro, aICKBAaTHO  OLICHWBAThH
COOCTBEHHBI BKJIAJ B JIEATEIBHOCTh TIPYMIbl, BBICTPAUBAThH
KOMMYHHUKaTUBHOE  B3aUMOJEWCTBUE,  MPOSBISS  TOTOBHOCTH

pazpemiats KOHQIUKTHI

9 KUIACC

Kon
NMpoBepPsieMoro
pe3yJabTara

IIpoBepsiemble npeMeTHbIE Pe3yJIbTATHI 0CBOCHHUS OCHOBHOM
o0pa3oBaTe/IbHOI NPOrpaMMbI OCHOBHOTO 00111er0 00pa3oBaHuUs

1.1

HCIIOJIb30BAaTh U3YUYCHHBIC ITOHATUA

1.2

pas3iindaTtb ABJICHHUA I1I0 OIMMCAHHUIO HUX XaPAKTCPHBIX CBOMCTB U Ha

OCHOBC OIIBITOB, ICMOHCTPUPYIOIIHUX JAaHHOC (bI/ISI/I‘-ICCKOG SIBJICHUC

1.3

pacrmo3HaBaTh NPOSBICHUEC W3YYCHHBIX (U3UUYECKUX SBICHUN B
OKpYXaroIleM MUpe, B TOM 4Hclie (pU3NYECKUE SBIICHUS B MPHUPOJE,
MIPU 3TOM TEPEBOJUThH MPAKTUYECKYIO 3a7a4y B YUeOHYIO, BBIICIATH

CYILIECTBEHHbIE CBOICTBA (IIPU3HAKN) PUBNUECKUX SBJICHUI

1.4

OIMUCBIBATHL H3YYCHHBIC CBOMCTBA TE€I H (1)I/ISI/I‘~IGCKI/I€ SIBJICHUS,
HCIIOJIb3YA (bHSI/I‘{eCKI/Ie BCJIMYHHBI, IIpX OIIMCAHHWH IIPABUJIbHO
TPAKTOBATH (bHBI/I‘{eCKI/Iﬁ CMBICJI HCIOJIb3YyCMbIX BCJIMYMH,

0003HaYCHHSI U €TMHUIIBI (PU3HYECKUX BEITWYNH, HAXOIUTh (hOPMYJIBI,




CBSA3BIBAIOIINE JaHHYIO (U3WYECKYI0 BEJIMYMHY C JAPYTUMHU
BEIMYMHAMHU,  CTPOUTH  TpapUKHd  HM3YUYEHHBIX  3aBHCHMOCTEH

(UBUYECKUX BEITMYUH

L5

XapaKTepU30BaTh CBOMCTBA TeJ, (HU3MYECKUE SIBICHHUS W TPOIECCHI,
WCIIONb3Yysl HW3YYEHHBIE 3aKOHBI, IIPU O3TOM J1aBaTb CJIOBECHYIO
(GOpMYyITUPOBKY 3aKOHAa M 3alHUChIBATh €r0 MaTeMaTU4YeCcKoe

BBIPaXXCHUC

1.6

00BSACHATH (hU3MUYECKHE MPOLIECCHl U CBOMCTBA TEJ, B TOM YUCIE U B
KOHTEKCTe CUTyalluid MPAKTUKO-OPUEHTUPOBAHHOTO  XapakTepa:
BBISIBJISITH IPUUMHHO-CJIE/ICTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHHE U3 2
— 3 JOrMYecKHX IIAroB C MOMOIIbI0 2 — 3 H3Y4YEHHBIX CBOMCTBa

(bu3nYeCcKuX SIBICHUHN, PU3NYECKUX 3aKOHA WIH 3aKOHOMEPHOCTH

1.7

pemiate pacuéTHble 3ajauyu (omuparomuecs Ha cucremy u3 2 — 3
YpaBHEHMI), HCIOIb3Ys] 3aKOHBl U  (QOPMYIbI, CBS3bIBAIOIINE
¢u3nueckue BENMYMHBI HAa OCHOBE aHAJIM3a YCJIOBUS 3a/auu
3aIMChIBaTh KPAaTKOE YCIIOBHE, BBIABIATH HEAOCTAIOIINE WU
M30BITOYHBIE JTaHHBIC, BBIOMpATh 3aKOHBI M (POPMYJIbI, HEOOXOAUMBIE
JUISL PELICHUs], NMPOBOIUTH PacdEThl M OIECHUBATH PEATHCTHYHOCTD

MOJIYYCHHOI'O 3HAYCHU (bI/IBI/ILICCKOI\/’I BCIIMYHHBI

1.8

pacno3HaBaTh HpO6J'ICMBI, KOTOPBIC MOKHO pCHINThL ITIPpU TOMOIIA
(1)I/ISI/IT-I€CKI/IX MCTOAOB, UCIIOJIB3Yd ONHMCAHHUEC HMCCICOAOBAHUA, BBIACIIATH
MMPOBECPACMOC TIPCAIIOJIOKCHNUC, OICHUBATL IIPABUIIBHOCTL IIOPAAKaA
MMPOBCACHUA HMCCICAOBAHHA, [OCJIAaTb BbIBOAbLI, HWHTCPIIPECTUPOBATH

pe3ysbTaThl HAOMIOICHHUI U OTBITOB

1.9

IPOBOANTH ONBITHl 1O HAOMIONCHUIO (U3MYCCKUX SBICHUH WIN
(GU3MUECKUX CBOMCTB TeNl: CAMOCTOSITENIbHO COOMpATh YCTAaHOBKY W3
M30BITOYHOTO Habopa o0OpyAOBaHHUS, OMHCHIBATH XOJ OMNbITA U €ro

pe3ynbTaThl, (GOPMYJIUPOBATH BHIBOJIBI

1.10

NPOBOJUTH TPH HEOOXOAMMOCTH CEPUI0 TPSIMBIX HU3MEPEHUIA,
ompenenss cpenHee 3HauCHHE H3MepsieMOd BenudyuHbl ((poKycHoe
paccTositHue coOuparomeld JUH3bI), 00O0CHOBBIBATH BBHIOOP crocoba

U3MepeHus (M3MEPUTEIBHOTO MpUOopa)

MMPpOBOAWUTL MCCJIICIOBAHUC 3aBHCHUMOCTE (I)I/I3I/I‘-ICCKI/IX BCIIMYHUH C
HCIIOJIb30BAHUEM IIPAMBIX HSMGpGHHfII IJIaHUPOBAThL HUCCIICAOBAHUC,

CaMOCTOATCIBHO CO6I/IpaTL YCTaHOBKY, (bPIKCI/IpOBaTB PE3YJIbTATHL




HOqueHHOﬁ 3aBUCHMMOCTH (1)I/ISI/I‘IGCKI/IX BCJINMYHMH B BHJC Ta6J'II/II_[I/I

Fpa(i)I/IKOB, ACJIaTh BBIBOALI 1O PE3yJIbTaTaM UCCICAOBAHUA

1.12

NPOBOIUTH  KOCBEHHbIE  W3MEPEHUS  (U3UUECKUX  BEIMYHH:
IUTAHUPOBATh U3MEPEHHsI, COOMPATh IKCIEPUMEHTAbHYIO YCTaHOBKY
U BBINOJIHATH M3MEPEHUs, CIeays MPEUIOKEHHON WHCTPYKLIHH,
BBIYMCIIATh 3HAYEHUE BEIWYUHBI WM AaHAIM3UPOBATh IOJy4YCHHBIC

pe3yNbTaThl ¢ YYETOM 33JaHHON MOTPEIIHOCTH U3MEPEHUIT

1.13

CO6J'IIO,I[aTL npaBujia TCXHUKH 0€e301acHOCTH Ipu pa60Te C

J1a0opaToOpHBIM 000pyIOBaHUEM

1.14

pa3nuyaTth OCHOBHBIE IMPH3HAKH W3YYEHHBIX (PU3MUECKUX MoOJeneil:
MaTepuaabHas TOUKa, a0COIIOTHO TBEPIOE TEJO, TOUCUHBINH HUCTOUYHUK
CBETa, JIy4, TOHKas JIMH3a, IUIaHETapHas MOJEJb aToMa, HyKJIOHHas

MOZCJIb aTOMHOTO sApa

1.15

XapaKTepu30BaTh MPUHIUMBI ACHCTBUS H3YUYEHHBIX INPUOOPOB U
TEXHUYECKUX YCTPOMCTB C ONOPOM HAa HUX OIHCAHUA, HCIHOJB3Ys
3HAHUS O CBOMCTBaxX (PU3MYECKUX SBICHUA U HEOOXOIMMBbIe

(bu3HIecKre 3aKOHOMEPHOCTH

1.16

UCIIONIb30BAaTh CXEMbl M  CXEMAaTU4YHblE PHUCYHKH HU3YYEHHBIX
TEXHUUYECKUX YCTPOMCTB, U3MEPUTEIBHBIX npubopoB u
TEXHOJIOTMYECKHUX IPOLECCOB MPHU PEUICHUH Y4YeOHO-IPaKTUUECKUX
3ajjay, ONTUYECKHE CXEMBI JUIsl HOCTPOCHUS M300paKeHUH B IIIOCKOM

3epkajie u coOuparoleii JuH3e

1.17

NPUBOJAUTH TpPHUMEPHl (HAXOAWUTh HHGOPMAIMIO O MPUMEPAX)
IPAaKTUYECKOI'0 UCMOJIb30BaHUs (PU3NYECKUX 3HAHUH B IIOBCEAHEBHOM
XKHU3HM U1 oOecriedeHusi O€30MacHOCTH MpH  OOpaleHHH C
npuOopaMu U TEXHUYECKHUMH yCTPOWCTBAMHU, COXPAHEHUSI 30POBbS U

CO6J'IIO,I[CHI/I$I HOPM 3KOJOIrM4Y€CKOI'0 IIOBCACHUS B OKPY)KaIOHleﬁ cpeac

1.18

OCYIIECTBIISATh MOUCK MHPOPMAINH (HU3HUECKOTO COACPKAHUS B CETH
WuTepHer, camMoOCTOSTENLHO (QOPMYIUPYs TOUCKOBBIA  3ampoc,
HaxOJIWTh MYTH  ONPEACNICHHs  JOCTOBEPHOCTH  IOJyYEHHOU
nHGOpMAIlMM Ha OCHOBE HMMEIOIIMXCS 3HAHUW WM JIOMOJHUTEIbHBIX

HCTOYHUKOB

1.19

HCIIOJIB30BaTh IPHU  BBINIOJIHCHUHA y‘IC6HBIX SaI[aHI/Iﬁ HAay4YHO-

MOMYJSIPHYIO JIUTEPATypy (pU3HMUecKoro cojaep)kaHus, CIpaBOYHBIC




MaTepuaibl, pecypchl ceTu VIHTepHeT, BiaxeTh NpuéMaMu
KOHCIIEKTUPOBAHMs TEKCTa, MpeoOpa3oBaHus MHPOPMALUU U3 OJHOU

3HAaKOBOM CHCTEMBI B IPYTYIO

1.20

cO31aBaThb CcOOCTBEHHBLIE ITMCbMEHHBIE H YCTHBIC COO6H.[€HI/I$I Ha
OCHOBe WHGOpPMAIMU €3 HECKOJIbKHX HCTOYHHKOB (PHU3UUIECKOTO
CoJlepKaHusl, MyOJIMYHO MPEICTABIATh PE3YJbTaThl NMPOECKTHOW WU
UCCJIEIOBATENIbCKOM  AEATENbHOCTH, INPU  3TOM  TPaMOTHO
WCIIOJIb30BaTh U3YYEHHbIN MOHATUMHBIN anmnapaT u3y4aeMoro pasjaeina
GU3MKK U COMPOBOXKIATh BBHICTYIUICHHE Ipe3eHTalued ¢ Yy4EToM

0COOEHHOCTEH ayIUTOPHH CBEPCTHUKOB

1.21

MIPU BBITIOJTHEHUHN Y4YEOHBIX MPOEKTOB M UCCIENOBAHUN (PUINIECKUX
MIPOLIECCOB PACHpPENeNsITh 00SI3aHHOCTU B TIPYyNIE B COOTBETCTBUU C
MOCTaBJICHHBIMM  3a/lauaMM, CJEAUTh 3a BBIIIOJHEHUEM ILIaHa
JEUCTBUA M  KOPPEKTHUPOBaTh  €ro, AaJeKBaTHO  OLICHUBATh
COOCTBEHHBIM BKJaJ B JCSATENBbHOCTb TPYMIbI, BHICTPauBaTh
KOMMYHUKAaTUBHOE  B3aWMOJIECWCTBHUE,  IPOSBIAS  TFOTOBHOCTH

paspemiaTh KOHMIUKTHI




ITPOBEPAEMBIE 2JIEMEHTBI COAEP KAHUSA

7 KJIACC

Kon
pazneJia

Kon
JIeMEeHTA

HpOBepﬂeMble IJIEMEHTHBI COACPKaHUA

®U3UKA U EE POJIb B IIO3HAHUM OKPYXAIOIIEI'O MHUPA

1.1

®uszuka — Hayka O Impupoje. SBiueHus NpUPOABL.
@usnyeckue SBICHUA: MEXaHWYECKHE, TEIUIOBBIE,

QJICKTPUYCCKUC, MATHUTHBIC, CBETOBBIC, 3BYKOBLIC

1.2

@dusnueckue BeIMYUHBL. V3MepeHue — (QHU3MUECKUX
BenmuuuH.  Dmsmueckue  npubopsl.  [lorpemmnocTts

I/I3MepeHI/II‘/JI. MC)KIIYHapOILHaH CUCTEMA CAMHUIL

1.3

ECTCCTBGHHOH&y‘-IHBIﬁ METOA ITO3HAHUA: Ha6J'II-OI[eHI/IC,
IMOCTAHOBKA HAYYHOI'O BOIIPOCA, BBIABUIKCHUC T'HIIOTC3,
OKCIICPUMCHT 110 IIPOBCPKE THUIIOTE3, 00BsACHEHHE

HaA0JII0OJaeMOT0 SABJICHUS

1.4

Onucanue GpU3MUECKUX SBICHUH C TOMOILBIO MOJIENIeH

1.5

[IpakTuyeckue paboOTHI:

#Hi#HPar#H##13mMepenue pacCTOSHUM.
#i#HPartH#l3mepenue o0bEMa KUIKOCTH U TBEPAOTO
Tena.

#HH#Par##HOnpeneneHre pa3MepoB MaJIbIX TE.
###Par#H##l13Mepenue  TeMmrnepaTypsl IpU  IIOMOIIM

KHUJKOCTHOTO TEPMOMETpPA U TaTUYMKA TEMIIEPATyPbl

ITEPBOHAYAJIbHBIE CBEJIEHM A O CTPOEHNU BEIIIECTBA

2.1

H#HH#Par##H#(CTpoeHre BEIECTBA: aTOMbBI U MOJIEKYJIbI, UX
pasmepbl.  OmbIThI,  JOKa3bIBAIOIIME  JAUCKPETHOE

CTPOCHUC BCUICCTBA

2.2

#H##Par##Ht][BrokeHe  YacTHI[  BEIIeCTBa. CBs13b
CKOpPOCTH  JIBIDKEHHSI 4YacTHIl C  TeMIIepaTypoOil.

BbpoyHnoBckoe nBuxkenue, tupdysus

23

B3aI/IMO]1€I7ICTBI/Ie YJaCTHUll BEIICCTBA: PUTAKCHUC U

OTTAJIKNBAaHUC




#H##Par##H ArperaTHble COCTOSIHUSI BEILIECTBA: CTPOEHHUE

ra3oB, JKUJIKOCTEM M TBEPABIX (KPUCTAJUIMYECKUX) TEIN.

2.4 B3anmocBsI3p MeXy CBOWCTBAMH BEIIECTB B Pa3HBIX
arperaTHbIX COCTOSHUSIX U MX aTOMHO-MOJIEKYJSPHBIM
CTPOCHUEM

2.5 Oco0eHHOCTH arperaTHbIX COCTOSTHUM BO/IbI
[IpakTuueckue padbOTHI:
##HPar#H##OLenka TuameTpa aToMa METOJIOM PANOB (C
HCToJIb30BaHneM (otorpaduii).

2.6 #H##HPar##H#OnNBITBL 1O HAOIMIONCHHIO  TCIJIOBOTO

pacuIpeHust ra3oB.
HH#HPartH#H##0NbITEl 10 OOHAPYXEHUIO JEHCTBUS CHII

MOJICKYJISIPHOI'O IMTPUTAKCHUA

JIBIDKEHUME U B3AUMOJIEVICTBUE TEJI

31 Mexanun4deckoe JIBUYKCHUE. PaBHOMepHOE 31
' HEpaBHOMEPHOE JIBUKEHUE
H#HPar#H##CKropoCTb. Cpennsist CKOPOCTh npu
3.2 HEpaBHOMEPHOM JIBIDKEHUHU. Pacdyér myTu U BpeMeHu
JIBYDKEHUS
SIBnenue uHepnuu. 3akoH WHepuuu. BiaumopeiicTBue
3.3 TEJI KaK IPUYMHA U3MEHEHUSI CKOPOCTH IBM)KEHMS TEIL.
Macca kak Mepa HHEpPTHOCTH Teja
34 ###Par###InotHocTs BemecTBa. CBsA3b IUIOTHOCTH C
' KOJIMYECTBOM MOJIEKYJI B €IMHHUIIE 00BhEMA BelllecTBa
3.5 Cuna kak XxapakTepuCTHKa B3aUMOJICHCTBUS Tel
16 Cuna ynpyroctu u 3akoH ['yka. M3MmepeHue cuiibl ¢
. MIOMOILBIO JMHAMOMETpA
37 ###Par###SIBnenne Tarorenus u cuia Tsokectn. Cuia
' TSDKECTH Ha Ipyrux IiaHerax. Bec Tena. HeBecomocth
1 g Cuna tpenus. TpeHHE CKOJBKEHUS M TPEHHE ITOKOSL.
. Tpenue B npupoje U TEXHUKE
3 #H#HPar###Crio)keHne Cuil, HaIpaBJIEHHBIX IO OJHOU

npsAMo. PaBHoeHCTBYIO1IAsT CUIT




3.10

[IpakTuueckue padbOTHI:

OmnpeneneHre CKOPOCTH PABHOMEPHOTO  JIBHIKEHUS
(mapuka B KMIKOCTH, MOJEIU  3JIEKTPHUUECKOTO
aBToMoOWIIT W Tak pganee). OmpeneneHue cpeaHei
CKOPOCTH CKOJBXEHUs Opycka WIM IIapuka IIo
HAaKJIOHHOM  IuIocKOCcTH.  OmpeneneHue  IMJIOTHOCTH
TBEPIOTO Tena. OnbITHI, JIEMOHCTPHUPYIOIINE
3aBUCUMOCTh PacTshKEeHUs (nedopMariiu) MmpyKMHBI OT
NPUIOKEHHOM  cwiibl.  ONBITBI, JAEMOHCTPUPYIOLIKE
3aBHCUMOCTh CHUJIbI TPEHHsI CKOJIBKEHHs OT Beca Tela U

XapakTepa CONPUKACAIOIINXCS TOBEPXHOCTEN

3.11

dusnueckue sBICHNUS B IPUPOJE: NIPUMEPBI IBWKCHHUS C
Pa3IMYHBIMM CKOPOCTSIMHU B KMBOW M HEKMBOM IPUPOJE,

HeﬁCTBHG CHUJIbI TPCHUA B ITPUPOAC U TEXHHUKE

3.12

TexHuyeckue yCTpoucTBa: TUHAMOMETP, NOAIUITHUKI

JABJIEHUE T

BEPJIbIX TEJI, )KUJJKOCTEM 1 TA30B

4.1

HaBnenue TBEpAOro Tena. CrocoObl YMEHBIICHUS W

YBCIUMYCHUA JAaBJICHUA

4.2

I[aBJ'IeHI/IC raza. 3aBUCUMOCTb JaBJICHHA ra3a OT O6’béMa,

TEeMIIepaTypbl
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Hepeﬂaqa JaBJICHUA TBépI[BIMI/I TCJIaMH, XUAKOCTAMU U

razamu. 3axoH [Tackans. [THeBMaTHUeCKHEe MAIIMHEI

4.4

3aBUCHUMOCTh  JABJICHUS OJKUAKOCTU OT TIyOWHBI.
I'mapocratuueckuit napagokc. CooOmiaronecs cocyabl.

FHz[paBquecxne MEXaHU3MBbI

4.5

Atmocdepa 3emnu u atmoceproe nasnenue. [IpuamHbI
CYLIECTBOBaHMUSA BO3AYHIHON 00010uku 3emun. OmnbIT
Toppuuennu. 3aBUCUMOCTb aTMOC(EPHOTO JIaBICHUS OT

BBICOTHI HaJl YPOBHEM MOPA

4.6

W3mepenue armocdepnoro npaeneHus. [Ipubopsl ans

M3MEepeHUs aTMOC(HEPHOTO JAaBJICHUS

4.7

JleficTBHe KUAKOCTM M Ta3a Ha IOTPYKEHHOE B HUX
Teno. BrelTankuBaromas (apxumenoBa) cuia. 3aKOH

Apxumena




4.8

[InaBanue ten. Bo3ayxomnaBanue

4.9

[IpakTrueckue pabOTHI:

HccnegoBanne 3aBHCHMOCTH Beca Tela B BOAE OT
o0béMa MOrpyKEHHOM B IKUAKOCTh YacTU Tela.
OrnpezenieHne BBITAIKUBAIOIIECH CUIIbI, IEUCTBYIOIIECH Ha
TEJO, MOTPY’)KEHHOE B KUJKOCTD. [TpoBepka
HE3aBUCUMOCTH BBITAJIKUBAIOIIEH CHUJIbI, JEHCTBYIOLICH
Ha TEJIO B JKHAKOCTH, OT Macchl Tena. OIBITHL
JEMOHCTPUPYIOIINE  3aBUCUMOCTbh  BBITAJIKUBAIOLIEH
CWJIBI, NEUCTBYIOIIEH Ha TENO B XUAKOCTU, OT 00BEMaA
MOrPYKEHHOW B KUJIKOCTh YACTHU Te€Jla U OT IIOTHOCTH
JKHUJIKOCTH. Konctpynpoanue apeomerpa 15030
KOHCTPYMpPOBAaHUE  JIOAKA W ONpeAclieHHue €€

rpy30H0IbEMHOCTH

4.10

Ouzuyecknue  ABIEHUS B MPUPOJE:  BIHUSHUE
aTMoc(hepHOTro JaBJICHHS HA KUBOW OpPraHU3M, TUIABAHUE

pBIO

4.11

TexHudeckue yCTpoOMCTBA: COOOMAIOMUECS COCYIbI,
YCTPOMCTBO BOJOIPOBOJA, TUIPABIMYECKUN Mpecce,
MaHOMETp, 0apomeTp, BBICOTOMEP, IMOPIIHEBOM HACOC,

apeomeTp

PABOTA, MOIIHOCTD, DOHEPT A

5.1 Mexanudeckas padborta

5.2 Mexanuueckas MOIIIHOCTE

53 [IpocTeie  MexaHM3MBI: pblyar, OJOK, HaKJIOHHAas

. I0cKOCTh. [IpaBuiio paBHOBECHUS pbluara

54 [IpumeHeHne paBUIIa paBHOBECHS pblUara K OJIOKY
«3onotoe  mpaBwio»  MexaHuku.  Koadduuumenr

5.5 MOJIE3HOTO JEUCTBUSA MEXaHU3MOB. [IpocTeie
MEXaHHU3MBI B OBITY U TEXHUKE

5.6 [loTenumanbHast SHEPTrUU Tea, MOJHATOTO HaJ 3eMIEN

5.7 Kunernueckas sHeprus

5.8

[Tonnass mexanuueckass SHeprusi. 3aKOH H3MEHEHUS W




COXpaHCHHA MeXaHHYeCKOM OHCPIrun

59

IIpakTryeckue paboTHI:

#HH#HPar##Onpenenene pabOTHl CHIIBI TPEHHs TIpU
PaBHOMEpPHOM JIBJKEHMHM Tela 10 TOPU30HTAIBHOU
nosepxHoctu. MccnenoBaHue yciloBUII paBHOBECHS
ppuara. M3mepenne KIIJI HakJIOHHONW IIJIOCKOCTH.

I/ISY‘ICHI/IG 3dKOHAa COXpaHCHHA MEXaHUJeCKOH OHCPIUn

5.10

dusznyeckue SBICHUS B npupoac: pbiHaru B TEIC

YCIO0BCKa

5.11

TexHuyeckue yCTpOMCTBA: pblUar, TMOABWKHBIA U
HEMOJIBWKHBIA OJIOKH, HAKJIOHHAs IUIOCKOCTb, MPOCTHIE

MEXaHU3MBI B OBITY

8 KJIACC

Kona
pa3xena

Kon
3JIeMeHTa

IIpoBepsiemble 3J1€eMEHTHI COIEePKAHUS

TEIIVIOBBIE ABJIEHUA

6.1

OCHOBHBIE  TIOJIOKEHHUS  MOJIEKYJSAPHO-KMHETUYECKOMN
TEOpUU CTPOCHHS BemlecTBa. Macca u  pa3Mmepbl
MOJICKYJIL. OHBITI:I, MOATBCPKAAOIIUC OCHOBHBIC

IIOJIOKEHUS MOJIEKYJIIPHOKHHETHYECKON TEOPHUH

6.2

Mogenu  TBEpAOro, IKUAKOIO M razoo0pa3zHOro
cocTosHui BemiecTBa. Kpucrammuueckue M amopgHbIe

TCIa

6.3

OOBsicHEeHHE CBOWCTB ra3oB, KUJIKOCTEH U TBEPIBIX TEJ
Ha OCHOBE IIOJIOKEHUH MOJEKYJISIPHOKMHETHYECKOM

Teopuun

6.4

CmaunBanue 1 KallWJIJIAPHBIC ABJICHUA

6.5

TennoBoe paclIMpeHHe U CKaTHE

6.6

Temnepatypa. CBs3pb Temmeparypbl CO CKOPOCTBIO

TCIIJIOBOI'O JIBHUKCHUS YaCTHUIL




Buytpennss sueprus. CnocoObl U3MEHEHUS! BHyTpEHHEH

o7 SHEPruH: TeIIonepeaaya U COBEPIICHUE paOdOThI
63 Bunbl Temonepenaun: TEMIONPOBOJHOCTb, KOHBEKIIUS,
' U3JIy4eHUE
KomuuectBo  temnoTel.  YaenpHas — TEIUIOEMKOCTH
6.9
BEILIECTBA
TermmooOMeH W TEIUIOBOE paBHOBecHE. YpaBHEHHE
6.10
TEIUIOBOTO OanaHca
611 [1naBneHue U OTBEpJEBaHNE KPUCTAIUNIMYECKUX BEIIECTB.
. VY nenpHas TeruoTa miaBJICHUS
[TapooGpazoBanue u  KoHAeHcarus.  Vcmapenwue.
6.12 Kunenue. VYnaenbHas TemioTa  mapooOpazoBaHUS.
' 3aBUCHMOCTh TEMIIEPATyphl KUTIEHUS OT aTMOC(EPHOTO
JIaBJICHUS
6.13 Brnaxxnocts Bo3iyxa
6.14 OHeprus TOIUIMBA. Y IeibHas TEII0Ta CrOPaHUs
[Mpunammner  pabotel  TeruioBbix — apurateneid  KITJ
6.15 TEIJIOBOTO JABUTaTeNsl. TeruioBble ABUTATENIM W 3alluTa
OKpYXaroIleil cpeapl
3aKOH COXpaHEHUs U MPEBPAIICHUS YHEPTUU B TETNIOBBIX
6.16
mpoiieccax
[TpakTudeckue paboThI:
HH#HPar###0nbITEl IO OOHAPY)KEHHIO JCWUCTBUS CHII
MOJICKYJISPHOTO TIPUTSHKCHHUS.
#HH##Par#H#H#ONbITBl 110 BBIPAIMBAHUIO  KPHUCTAJIOB
MOBApPEHHOM COJM WIIK caxapa.
6.17

#HHHPar###OnbITel Mo HAONMIONEHUIO  TEIJIOBOTO
pacIIMpeHHsI Ta30B, KUIKOCTEH U TBEPABIX TEIL.
#H##Par###OnpeaeneHne TaBjIeHUS BO3ayXa B OaJlJIOHE
HITPUIIA.

HHHParf###ONBITB, JEMOHCTPUPYIOIIME 3aBHCUMOCTh

JaBJICHUS BO3JyXa OT €ro 00BéMa U HarpCBaHusid WA




OXJIQKICHUSI.
HiHPar###] IpoBepka rUnoTe3bl JIMHEMHOW 3aBUCUMOCTH
JUIMHBI  CTOJIOMKA JKHJIKOCTH B TEPMOMETPHUYECKOUN
TpyOKe OT TeMIepaTyphl.

#i##Par###Habmonenue W3MEHEHUS BHYTpPEHHEM
SHEpPruM Tella B pe3ylbTaTe TeIuionepenadyu u padoThl
BHEITHHUX CHIL

#H#Par##lccnenoBanue SIBICHUS TEIUIOOOMEHA TIPHU
CMEIIMBAHUH XOJIOTHOM U TOpsiueld BOABI.
H##HPar###Onpenenenue KOJIMYECTBa TEIJIOTHI,
MOJYYEHHOTO BOJOM MpH TermIooOMeHe ¢ HarpeTbiM
METATUICCKAM [IATHHIPOM.

#HH#Par##H#Onpenenenue yIETbHOU TEIIIOEMKOCTHU
BEIIIECTBA.

Hi#H#Par###lccnenoBanue npouecca UCIapeHusl.
#HPar###OnpeenieHe  OTHOCUTETBLHON  BIIAXKHOCTH
BO3/TyXa.

#HH#HPar##OnpeielieHre yIeNbHON TEIUIOThI TUIABICHUS

Jpaa.

6.18

dwusnveckre SBICHUS B TPHPOJC: IMOBEPXHOCTHOE
HATSDKEHWE W KalWUISpHBIC SIBICHUS B TPUPOJE,
KPUCTAILJIBI B Tipupojie, n3nydenue ComHIa, 3aMep3aHue
BOJIOEMOB, MOPCKHE OpH3bl; 00pa3oBaHUE POCHI, TYMaHa,

WHesl, CHeTa.

6.19

TexHudeckue  yCTpOMCTBA:  KallMJUIAPBI, IPUMEPHI
WCIIOJIB30BAaHUSl KPHUCTAJIIOB, JKUJIKOCTHBIA TEPMOMETD,
JaT4NK TEMIIEpaTypbl, TEPMOC, CHUCTEMA OTOILICHUS
JIOMOB, THUTPOMETPHI, NCUXPOMETp, MapoBas TypOuHa,

ABUTATCJ]Ib BHYTPCHHCTO CrOpaHUs.

OJIEKTPUHYECKUE 1 MAT'HUTHBLIE SBJIEHUS

7.1

OnexTpusanys Ten. J[Ba poaa 3JIeKTpUYECKUX 3apsiiOoB

7.2

BiaumopneiictBue 3apspkeHHbIX Ten. 3akoH  Kynona

(SaBI/ICI/IMOCTI: CHJIBI B38.HMOI[€I>1CTBPI§I 3aPAKCHHBIX TCJI OT




BCJIIMYHHBI 3apAa0B U PACCTOSAHUA MCKIY TeJ'IaMI/I)

Onekrpuueckoe noje. Hanpsyk€HHOCTh 3JEKTPUYECKOTO

7.3 nons. [IpuHIUMO Cyneprno3uuuu 3JIEKTPUYECKUX TMOJIeH
(Ha KaueCTBEHHOM YpPOBHE)
Hocurenn »snexkTpuyeckux 3apsaoB. JeMEHTapHbIN
7.4 anektpuueckui 3apsa. Ctpoenue atoma. [IpoBogHukM 1
JTUAJIEKTPUKU
7.5 3aKOH COXpaHEHUsI AIEKTPUUECKOTO 3apsiaa
6 DJeKTpUYECKUH  TOK.  YCIOBUSA  CYIIECTBOBaHHS
' ANEKTPUUECKOr0 TOKa. MICTOUHHMKM MOCTOSIHHOTO TOKA
HerictBus 3JIEKTPAYECKOTO TOKa (TeruioBoe,
7.7 XUMUYECKOE, MAarHuTHOE). OJEKTPUYECKUH TOK B
KUJKOCTAX M razax
. Onektpuueckas uenb. Cuia TOKa. DJIEKTpUUECKOE
' HanpsOKEHUE
79 CormnpoTuBieHue MIPOBOJHUKA. VY nenbHOE
' COIPOTHUBIICHUE BEIIECTBA
7.10 3akon Oma aJig yyacTka 1enu
[TocnenoBarenbHOE M MapajjlelIbHOE  COEIMHEHHUE
7.11
MIPOBOJIHUKOB
PaGota ¥ MOIIHOCTH BJEKTPUYECKOTO TOKA. 3aKOH
7.12
Jxoyins — Jlenna
13 DNeKTpUUecKne HEenu U MOTPEOUTENH SIEKTPHUECKON
. sHepruu B ObITy. KopoTkoe 3ambikaHue
ITocTostHHbIE MarHuThl. B3auMopaeicTBUE NOCTOSHHBIX
7.14
MarHuToB
715 MarautHoe mojie. MarHutHoe TmoJie 3eMJIM U €ro
' 3Ha4YeHHe JUIsl )KU3HU Ha 3emIie
716 OmneiT Opcrena. MaruutHoe 1oJie 3IEKTPUYECKOrO TOKa.
' [IpumeHeHne 3IeKTPOMArHUTOB B TEXHUKE
7.17

I[eﬁCTBHe MAarauMTHOIrO I10Jid Ha IHIPOBOJAHHUK C TOKOM.




:‘)HCKTpOI[BI/IFaTeJ'IB MTOCTOSSHHOTO TOKa. Vcmoab30oBaHHE
BHCKTpO,Z[BI/IFaTCJICﬁ B TCXHHUYCCKUX YCTpOﬁCTBaX n Ha

TpaHCIIOpTE

7.18

Onbitel Papaznes.  SIBaeHue  3JIEKTPOMArHUTHOM

uHaykiuu. [Ipaswio Jlenna

7.19

DIIeKTPOTeHEPaTOP. Cnoco0sI MOJTyYeHUS
AIEKTPUUYECKOMN SHEPIum. DJIEKTPOCTaHIIUH Ha

BO300HOBJISIEMBIX HCTOYHHUKAX SHEPTUun

7.20

[TpakTiueckue paboThI:

OnbITEl IO HAOMIONEHUIO 3JEKTPU3ALMH TNl UHIYKIHEH
Y TIPU CONIPUKOCHOBEHHUHU.

HccenenoBanue JEUCTBUA  DIIEKTPUYECKOrO IIOJA  HA
MIPOBOJAHUKY U JTUJIEKTPUKU.

Cbopka u mnpoBepka palbOThl D3JIEKTPUYECKOH 1enu
IIOCTOSIHHOTO TOKa.

W3MmepeHnue U peryJiupoBaHHue CUJIbI TOKA.

W3mepenue u peryinpoBaHUe HAIPSKEHUS.
HccnenoBaHue 3aBUCUMOCTH CUJIBI TOKA, HAYIIETO Yepes
PE3UCTOpP, OT CONMPOTHUBIICHUSI PE3UCTOPA U HAIPSKEHUS
Ha pe3UCTOpe.

OnbITH, JEMOHCTPUPYIOIIHE 3aBUCUMOCTh
3JIEKTPUUYECKOI'O CONPOTUBICHHUS IPOBOJHHMKA OT €ro
JUIMHBI, TJIOLIA/IU TIONEPEYHOr0 CEYEeHUs U MaTepuaia.
IIpoBepka 1mpaBwiia CIIOXKEHHMSI HANPSDKEHUM — MIPU
MOCJIEZIOBATEIbHOM ~ COEIMHEHUU JIByX PpE3HCTOpOB.
[TpoBepka npaBuia A CUIBI TOKAa MPU Hapayie]bHOM
coeMHeHUuN  pe3ucTopoB.  Ompenenenue  pabOTHI
AJIEKTPUYECKOTO0 TOKa, HUAYLIETO YEpe3 Pe3UCTOp.
OnpeneneHue  MOIIHOCTH — JJIEKTPUYECKOIO  TOKa,
BbIJIEJIIEMOM Ha pe3uctope. VccienoBanue 3aBUCUMOCTH
CHJIBI TOKa, WAYIIETO Yepe3 JIAMIOYKY, OT HamlpsKeHUs
Ha Hell. Onpenenenue KIIJ[ narpesarens. MccnenoBanue

MAarauTHOI'O BSaHMOI[GﬁCTBHSI IIOCTOSHHBIX MAr"HuTOB.




N3yueHne MarHuTHOTO MOJIsl HOCTOSHHBIX MarHUTOB IIPH
uX OoO0BeIMHEHWHW U pasfeneHud. HcciaemoBaHue
JEUCTBUSI JIEKTPUUECKOTO TOKA Ha MATHUTHYIO CTPEJIKY.
OnbITEl, JEMOHCTPHUPYIOIIAE  3aBUCUMOCTH  CHJIBI
B3aUMOJICMCTBUS KaTYIUKH C TOKOM M MarHuTa OT CHJIBI
TOKa MW HalpaBlieHUs TokKa B Karywke. 3ydeHue

HGI;'ICTBHSI MAargiuMTHOIrO IoOJisi Ha IMPOBOAHUK C TOKOM.

KonctpynpoBanue " H3y4YeHUE paboTsl
AJIEKTPOJBUTATEIS. N3mepenue KITA
ANIEKTPOJBUIaTEIbHON  YCTaHOBKH. OneiTel 1O

HUCCICIOBAHUIO ABJICHHUA BHGKTpOMaFHPITHOfI HHAYKIWU:
HCCICIOBAaHUC H3MCHEHMI 3HAYCHHUSI U HaIpaBJICHUA

HHAYKOUOHHOI'O TOKa

7.21

dusnueckre SBJICHUS B TPHUPOJE: DIECKTPUUYECKUE
ABJIEHUST B aTtMocdepe, DIIEKTPUUYECTBO  KHUBBIX
OpraHU3MOB, MarHUTHOE ToJie 3eMIIH, Ipeid MOIIOCOB,
POJIb MarHUTHOTO MOJIsL JAJI KU3HHU Ha 3emiie, MOJIIPHOE

CHUAHUEC

7.22

TexHnyeckue ycTpOMCTBA: DIIEKTPOCKOI, aMIIEpPMETP,
BOJILTMETP, PEOCTAT, CUYETYUK DIEKTPUUYECKON DHEPIuH,
AIIEKTPOOCBETUTENBHBIE ~ MPUOOpBI,  HarpeBaTelbHbIE
AIEKTPONIPUOOPHI (mpumepsr), AJICKTPUICCKHE
IIPEIOXPAHUTENHN, DJIEKTPOMArHUT, >3JEKTPOJBUIATEIb

MOCTOAHHOI'O TOKA, TCHEPATOP MOCTOSAHHOI'O TOKA

9 KJIACC
Kog
Kon snementa [IpoBepsieMble AIEMEHTBI COAEPKAHUS
paszena
MEXAHUWUYECKUE SABJIEHUA
8 2.1 Mexannueckoe JABWXKEHHE. MarepuaiibHasi TOYKa.

Cucrema otcuéra




8.2 OTHOCUTENBHOCTh MEXaHUYECKOTO IBUKEHHUS
8.3 PaBHOMEpHOE NPAMOJIIMHENHOE JBUKEHUE
#H##Par##HHepaBHoMepHOE NPAMOJIIMHEHHOE JBUKCHUE.
8.4 CpenHsis W MIHOBEHHass CKOpPOCTb Tejda  IIpH
HEPaBHOMEPHOM JIBI>KCHUH
g5 Yckopenue. PaBHOyCKOpeHHOE MPSAMOJIMHEITHOE
' JBUKCHHE
8.6 #H##Par###CBoOoqHOE magenne. OneITh [ anunes
#i##Parf##PaBHOMEpPHOE NIBJKEHUE 110 OKPY’KHOCTH.
8.7 [Tepuon m uacrora oOpamieHusi. JluneliHas u yriioBas
ckopocTH. LleHTpocTpeMuTenbHOe YyCKOpEeHHe
8.8 [TepBriit 3akoH HeroTOHA
8.9 Bropoii 3akon Herotona
8.10 Tpetuii 3akon HerotoHa
8.11 #H##Par##H# [puHIIMIT CyNEepIIO3UIIUN CUTT
8.12 Cuna ynpyroctu. 3akoH ['yka
213 #H##Par##H#Cuna TpeHUs: Cujla TPEHUS CKOJIbXEHHS,
. CHUJIa TPEHUS TTOKOSI, IPYTHE BUJIBI TPCHHUS
814 ##HParf##Cuia  TSDKECTH M 3aKOH  BCEMHUPHOTO
' TATOTEHUS. Y CKOpEeHHE CBOOOHOTO MaJICHU
215 Jemwxkenne  mmaner  Bokpyr  Comnma.  Ilepsas
. KOCMHUYECKasi CKopocTb. HeBecoMOCTh U eperpysku
816 PaBHOBecue MaTtepHaabHON TOUKH. AOGCOIIOTHO TBEPIOE
' TEJ0
217 ###Par###PaBHoBecue TBEPAOTO Tena C 3aKPEIIEHHOMN
' 0Cb10 BpauieHusi. MomeHT cuiibl. LleHTp TskecTn
8.18 Nmnynbe Tena. 3Menenue nmmynsca. IMITysibe critbl
8.19 3aKOH COXpaHEHMsI UMITyJIbCa
8.20 ###Par###PeakTuBHOE ABUKEHUE
8.21 Mexanuueckas paboTa U MOIITHOCTb
g2 PaGora cun T1sbkectu, ympyroctd, TpeHus. CBs3b

SHEpPruM U paboThl




8.23

HOTGHHI/I aJIbHasi1 OHCPIuAa TCIa, DOAHATOIO Hanqg

MOBEPXHOCTHIO 3eMJIU

8.24

[ToreHumanpHast YHEPTUS CKATON MPYKUHBI

8.25

##ParfH##Kunernueckass  sHeprus.  Teopema o

KUHETUYECKOMN SHEPTUH

8.26

HHtPar#H##3aKoH coXpaHEHHUs] MEXaHUUYECKOW IHEPTHU

8.27

[IpakTuueckue pabOTHI:

Omnpenenenue CpeqHel CKOPOCTH CKOJBKEHUS Opycka
WIM JIBIKEHHS [IapuKa 10 HAKIOHHON IUIOCKOCTH.
OmnpeneneHne yCKOpPEeHHUs Tella IPU PABHOYCKOPEHHOM
JIBMDKEHUH 110 HAKJIOHHOW TUIOCKOCTH.

HccnenoBanue 3aBHCHMOCTH IyTH OT BpPEMEHHM IpHU
PaBHOYCKOPEHHOM JIBM)KEHUH 0€3 Ha4aJIbHOW CKOPOCTH.
[IpoBepka rumnorTe3pl: €cilu IpPU PaBHOYCKOPEHHOM
JBIDKEHUM 0€3 HayaJbHOW CKOPOCTU IYTH OTHOCSTCS
KaKk psa  HEYETHBIX YHCEN, TO COOTBETCTBYIOIIHE
IPOMEKYTKHU BPEMEHHU OJMHAKOBBI.

HccnenoBanne 3aBUCUMOCTH CHIIBI TPEHUS CKOJIbKECHUS
OT CwWIbl HOpPMalbHOro naBieHusa. OmnpezneneHue
ko3 duuumenta TpeHus ckoipxeHus. OmnpeneneHue
KECTKOCTU TpykuHbl. OmnpeneneHue padOTHl CHIIBI
TPEHUS TIpU PABHOMEPHOM JBIKEHMM Tejla IO
TOPU30HTANILHOM MoOBepXHOCTH. OmpezeneHue padOThI
CHJIBl  YOpPYrocTM  MNpH  noabéMe  Ipy3a ¢
UCIIOJIb30BAaHUEM  HETOJBWKHOTO U TOJBHXKHOTO

OJIOKOB

8.28

dusnueckue sABJICHUS B npupoac: MPUIWBBI U OTJIUBEI,
JABMOKCHHEC IIJIAHET ConnHeyHoH CHUCTCMBbI, PCAKTHBHOC

ABWKCHUC KUBBIX OPraHu3MOB

8.29

TexHuueckue  yCTpOWCTBA:  CIUJIOMETP,  JATYUKHU

IMOJIOKCHMUS, PACCTOAHHA U YCKOPCHUS, PAKCTBI

MEXAHUWUYEC

KHE KOJIEBAHMA 11 BOJIHBI

9.1

KonebarenbHoe nBmkeHne. OCHOBHBIE XapaKTEPUCTUKH

KOJICOAHUH: IePHO/, YaCTOTa, AMIUIUTY 1A




9.2

Marematruueckuit u PpY>KUHHBIN MasITHUKH.

[IpeBpamenue sueprun npu KoiaedaTeTbHOM ABHKESHUN

93

3aryxatomue KoyiebaHus. BbIHyXIeHHbIE KoJeOaHMs.

Pe3onanc

9.4

Mexanunueckne BoaHbL. CBOIiCTBA MEXAHHUYECKUX BOJIH.
[IpononbHBIE U TONIEpeYHbIE BOJHBI. [[MHA BOJHBI U
CKOpOCTb €€ pacnpocTpaHeHUsl. MeXaHU4eCKHE BOJIHBI B

TBépI[OM TCIIC, celicMUYEeCKHE BOJHBI

9.5

3ByK. ['poMKOCTH M BbICOTa 3ByKa. OTpa’keHHUE 3BYyKa

9.6

Hudpa3Byk u yIbTpa3Byk

9.7

[IpakTuueckue pabOTHI:

OmnpeneneHue 4acToThl W Mepuoja  KoseOaHui
MaTEeMaTHYECKOI0 MasTHHKA.

Onpenenenre 4YacTOThl M TepuoAa  KoseOaHUit
MPY>KUHHOTO MasTHUKA

HccnenoBanne 3aBUCUMOCTH  TIEpHOJa  KOJcOaHMI
MOJBEIICHHOT0 K HUTH TIpy3a OT [JIMHBI HUTH.
HccnenoBanne 3aBHCHUMOCTH — Tepuoia  KosieOaHMiA
NPY>KMUHHOTO MasTHHKAa OT Macchl rpysa. lIpoBepka
HE3aBUCHUMOCTH nepuoia KOoJIEOaHMHI rpy3a,
MOJIBEIIEHHOTO K HUTH, OT MAacChl Ipy3a M KECTKOCTH

NpyKUHBL. VI3MepeHne yCcKopeHus: CBOOOTHOTO TaICHHS

9.8

dusnueckue SBICHUS B nmpupoac: BOCIIPUATHC 3BYKOB
JKUBOTHBIMH, 3CMJICTPACCHUC, celicCMUUYECKHe BOJIHHBI,

LlYHaMH, 3XO0

9.9

TexHudeckue yCTPOMCTBA: 3XOJIOT, HCIIOIb30BAHUE

yJIbTpa3ByKa B OBITY U TEXHUKE

10

SJIEKTPOMAT'HUTHOE I1OJIE U SJIEKTPOMAI'HUTHBIE BOJIHBI

DNEeKTPOMarHuTHOE MoJie. DIEKTPOMAarHUTHHIE BOJIHBI.

101 CBolicTBa 3JIEKTPOMAarHUTHBIX BOJIH

10.2 [IIxana >1€KTPOMarHUTHBIX BOJIH

103 OnexkTpoMariuTHas npupoja csera. CKOpOCTb CBeETa.
' BonHoBBIE CBOMCTBA CBETA

10.4 [IpakTuueckue pabOThI:




N3ydyeHue CBOMCTB  JJIEKTPOMArHUTHBIX BOJH C

MOMOIIIbIO MOOUJTLHOTO TesneoHa

10.5

®dusnueckue SBJICHHS B TPHUPOAC: OHOIIOTHYECKOE
JEUCTBUE BUJIMMOTO, yIbTPaprOIETOBOTO u

PEHTICHOBCKOT'O H3J'[y‘-I€HPII>i

10.6

Texuuueckue YCTPOMCTBA: HCIIOJIb30BAHUE

QJICKTPOMAroMuTHBIX BOJIH JJIA COTOBOM CBSI3U

11

CBETOBbBIE A

BJIEHUA

11.1

JlyueBas monenb cBeta. ICTOUHUKHM cBeTa

11.2

[IpssMosMHEITHOE pacIpOCTpaHEHUE CBETA

11.3

Ortpaxenue cBeta. [1mockoe 3epkano. 3aKOH OTpakKeHUs

CBECTa

11.4

HpeHOMHCHI/IC cBeTa. 3aKoH MMpCJIOMJICHUA  CBCTA.

[TonHOE BHYTpEHHEE OTPAKEHHE CBETa

11.5

JIunza. Xop jtyuel B JInH3E

11.6

OnTtuueckass cucrema ¢oToamnmapara, MHUKPOCKONA W

TCJIICCKOIIa

11.7

I'maz kak onTuydeckas cHCTeMA. BHI/ISOPYKOCTL n

JaITbHO30PKOCTD

11.8

Paznoxenue Genoro ceera B cnektp. OnbiTel HproTOHA.

Clio’)keHne CeKTpaJIbHBIX IBETOB. Jlucnepcus cBera

11.9

[IpakTuueckue pabOTHI:

###Par#H##lccnenoBanue 3aBHCHUMOCTH yriaa
OTpa)KEHHsI CBETOBOTO JIyda OT yTJjia MaJeHusI.
#H##HPar##l13ydeHne  XapakTepUCTHK  H300pakeHHs
npeaMeTa B INIOCKOM 3epKajle.

#H#HPar###ccnenoBanue 3aBUCUMOCTH yria
NPEJIOMIIGHUSI CBETOBOTO Jy4a OT YIjla MaJeHHs Ha
IPaHUILIE «BO3YX — CTEKIION.

###HPar##lonyuenne  M300pakeHUl €  MTOMOILBIO
coOMparoIIe TUH3HI.

##HtPar###OnpeneneHne  GHOKYCHOTO pacCcTOSHUSL U




ONTUYECKOH CHIIbI cCOOMparOIel TNH3BI.
HH#HHPar#H##ONBITEL IO pa3okKeHWI0 Oenoro ceera B
CIIEKTP.

##H#Parf##ONBITHl IO BOCHPUATUIO I[BETA INPEAMETOB

IIpU UX HAaOJIIOIEHNHU Yepe3 IBETOBbIE (PUIIBTPHI

dusnueckue SBICHUS B nmpupoaec: 3aTMCHUA COJ'IHIIa n

11.10 JlyHbl, 11BE€Ta TeN, ONTHUYECKHE SIBICHUS B aTMocdepe
(uBet HebOa, pedpakius, pagyra, MUPax)
. Texauueckue YCTpOWCTBA: OUKHU, [IEPUCKOIL,
' doroanmnapat, ONTUYECKHE CBETOBO/IbI
KBAHTOBGIE ABJIEHUA
121 Oneitel Pezepdopna m mmaHeTapHas MOJCNIb aTOMa.
. Mogens aroma bopa
122 Hcnyckanne u morjioiieHue cBeTa aTtoMoM. KBaHTBHI
' JIuneiyaTeie CIIEKTPHI
12.3 PamnoaktuBHOCTH. Anb(a, OeTa- U raMMa-u3TydeHUs
124 Crtpoenne aromHoro sapa. HyknonHas wmonenb
. aTOMHOTrO siipa. M30Tomnsl
125 PannoaktuBHele mnpespawmenus. [lepuon mnomypacnana
' ATOMHBIX SITIEP
126 SAnepHble peakuuu. 3aKOHBI COXPAHEHHUS 3apsiIOBOTO U
12 ' MacCOBOT'O YUCE
12.7 DHeprus CBA3U aTOMHBIX si7ep. CBs3b MacChl U SHEPTUU
18 Peakuuu cunrtesa u aenenus saep. MIcTouHUKM sHEprun
' ConHua u 3B€311
129 Snepnas sHepretuka. JleMCTBHE  paguOAaKTUBHBIX
' M3JIy4ECHHI HA )KUBBIE OPTraHU3MBI
[TpakTrueckue paboTHI:
Habmronenne CroiomHbIX W JUHEHYATBIX CIIEKTPOB
U3TyYEHUSl.
12.10

HccnenoBanue TPEeKOB: HM3MEPEHHE JHEPTHUHM YaCTHIIbI
10 TOPMO3HOMY Iy TH (110 poTorpadusm).

W3mepenue paanoakTHBHOTO (poHa




12.11

®usnueckue SBJICHUS B NPUPOAE: €CTECTBEHHBIN
PaavOaKTUBHBIN ¢oH, KOCMHUYECKHE Ty4H,
PaaMOAKTUBHOE H3JIyYEHUE MPUPOJHBIX MMHEPAJIOB,
NEHCTBUE PAJUOAKTUBHBIX HW3IYyUYEHUN HA OpraHU3M

YCI0BCKa

12.12

Texauueckue YCTpOWCTBA: CIIEKTPOCKOII,

I/IHI[I/IBI/I,Z[yaJ'IBHHﬁ J03UMCTpP, KaMepa Bunscona




ITPOBEPAEMBIE HA OI'D ITO ®U3UKE TPEBOBAHMUSA K PE3YJIbTATAM
OCBOEHHUA OCHOBHOHM OBPA30BATEJBHOMN INPOT'PAMMBI OCHOBHOI'O
OBHIEI'O OBPA3OBAHUA

Kon
NMPoBePSIEMOro
TpeOoBaHUA

IIpoBepsiemble TpeGOBaHUS K NPeJIMETHBIM pe3y/ibTaTaM
0230BOr0 YPOBHSI OCBOCHHS OCHOBHOM 00pa3oBaTeIbHOI
NPOrpaMMbl OCHOBHOI0 00111ero o0pa3zoBaHusi Ha ocHoBe PI'OC

[Tonumanne ponu  (QU3MKKM B  HAYYHOM  KapTHMHE  MMHpa;
c(OpPMHPOBAHHOCTb 0A30BBIX MPEACTABIECHUI O 3aKOHOMEPHOM CBSI3U
U II03HABAEMOCTU SIBJICHUH IPUPOABI, O POJM 3KCIEpPUMEHTa B
¢usuke, o cucremooOpasyromeii poin (GUIMKK B Pa3BUTUU
€CTECTBEHHbIX HayK, TEXHHUKM M TEXHOJOrMi, 00 3BOIIOLMU
¢u3nUecKkux 3HAHWKH U MX POJNM B LIEJIOCTHOM €CTECTBEHHOHAYYHOW
KapTHHE MHpa, O BKJIAJ€ POCCHUMCKMX U 3apyOekHbIX YYEHBIX-
(U3UKOB B pa3BUTHE HAYKU, OOBSCHEHHE MPOLIECCOB OKPYKAIOIIETO

MHpa, pa3BUTHC TEXHUKU U TEXHOJIOTHH

3HaHUS O BHJAaX MaTepud (BEIIECTBO M TMOJE), O JBIKCHHH Kak
crocobe CyIIiecTBOBaHUsI MaTepuu, 00 aTOMHO-MOJIEKYJIIPHOM TeOpUn
CTPOCHHUSI BellecTBa, O (U3NYECKOH CYIIHOCTH SIBICHUH MPUPOIBI
(MEXaHMYECKHX, TEIJIOBBIX, OJJIEKTPOMArHUTHBIX M KBaHTOBBIX);
YMEHHE pa3anyath BJICHUS 110 ONIMUCAHUIO UX XapAKTEPHBIX CBOMCTB U
Ha OCHOBE OIIBITOB, IEMOHCTPUPYIOIINX JJaHHOE (pU3HUecKoe SIBJICHHUE;
YMEHHE paclo3HaBaTh MPOSBICHUE U3YUECHHBIX (PU3HUECKUX SIBICHUHN
B OKpYXKAalOUIeM MHpe, BBbIIEISAS HUX CYIIECTBEHHbIE CBOWCTBA

(Mpu3HAKH)

Bnagenne ocHOBaMM MOHSATHMHOTO amnmapaTta ¥ CHMBOJHYECKOIO
s3pIKa (PU3UKKM W UCTIONB30BAHUE WX JUISA PEIICHUs y4eOHBIX 3aad;
yMEHHE XapaKTepH30BaTb CBOMCTBa Tel, (U3NYECKUE SBIICHUS H

MMpONHeCCChl, UCIIOJIb3YH (bYHI[aMCHTaJ'ILHBIC " OMIIUPUYICCKHUEC 3aKOHBI

YMeHune OnuchIBaTh HU3YYCHHBIC CBOICTBA TEII U (bH3quCKHe SABJICHUA,

UCTIONB3YST PU3HUYCCKUE BEITMIUHBI

Brnagenne ocHOBaMH METOJOB HAay4YHOTO TIO3HAHUS C Y4YETOM
coOIOIeHNs PaBHJI OE30MAaCHOTO TpyJa: HAOMIOACHUE (PU3MUSCKHUX

SIBJIEHUU:




YMEHHE CaMOCTOSITEIbHO COOMpATh AKCIEPUMEHTAJIbHYIO YCTAaHOBKY
U3 JIAaHHOTO Habopa 00OpYyIOBaHHS MO WHCTPYKIIUHU, OMHCHIBATH X0l
OTIbITa U 3alMCHIBATh €r0 Pe3yNbTaThl, HOPMYIHPOBATH BHIBOIbL;
MPOBEJICHUE MPSMBIX U KOCBEHHBIX U3MEPEHUN (DPU3MUECKUX BEITHUUH:
YyMEHHE IUIAHUPOBATh HU3MEPEHHS, CaMOCTOSITEIbHO COOMpaTh
OKCIEPUMEHTAJIbHYI0 YCTAaHOBKY [0 HMHCTPYKIUH, BBIYUCIATH
S3HAYCHUC BCIIMYMHLBI U AHAJIM3HUPOBATL IMMOJYYCHHBIC PC3YJIbTAThBI C
Y4ETOM 3aITaHHOM MOTPEIIHOCTH PE3YyJIbTATOB U3MEPEHUN;
IMPOBCACHUC HECJIOKHBIX OKCIICPUMCHTAJIbHBIX HCCHCHOB&HHﬁ;
CaMOCTOSITEIBHO  COOMpaTh AKCIEPUMEHTAIbHYIO YCTaHOBKY U
MPOBOJIUTh  MCCJIENIOBAHME MO  WHCTPYKUUHU,  MPEICTABIAThH
MOJIYYCHHBIC 3aBUCUMOCTHU (1)I/ISI/I‘~ICCKI/IX BCJIIMYHNH B BHUJC T8,6JII/ILI n
rpayKOB, yUUTHIBATh MMOTPEIIHOCTH, JEJIaTh BBIBOJBI 10 pe3yIbTaTaM

HUCCICI0BaHUA

[Tonnmanue  XapakTepHBIX  CBOHCTB  (usuyeckux  Mojenei
(MaTepuanbHas TOYKa, aOCOJIOTHO TBEPIOE TEIO, MOJICIH CTPOCHUS
ra3oB, >KMJIKOCTEM W TBEPABIX TeJ, IUIAHETApHas MOJEIb aTOMa,
HYKJIOHHasi MOJIeJIb aTOMHOTO fpa) U yMEHHE NPUMEHATbh UX AJs

00BACHEHUS (bI/ISI/I‘leCKI/IX IMpoueccCcoB

YMmeHne oOBICHITE (1)I/ISI/IIICCKI/IC MpoucCChbl U CBOMCTBaA TCJI, B TOM
YJUuCJI€ MW B KOHTCKCTC CI/ITyaHI/Iﬁ MMPAKTUKO-OPHUCHTHPOBAHHOTO
XapakTepa, B HaCTHOCTH, BBIABJIATE MIPUYMHHO-CIICACTBCHHBIC CBA3H U
CTPOUTH 00BSICHEHHE C OHOpOfI Ha U3YUYCHHBIC CBOMCTBaA (I)I/I3I/I‘-ICCKI/IX

ﬂBHGHI/Iﬁ, (1)I/I?,I/ILIGCKI/I€ 3aKOHBI, 3aKOHOMCPHOCTHU U MOACITINU

YMenue pemath pacuéTHbie 3amadd (Ha 0aze 2 — 3 ypaBHEHUH),
UCTIONB3YSl 3aKOHBI U (OpMyIbI, CBsI3bIBaOLIUE (hU3HUECKUE
BCJIMYMHBI, B YaCTHOCTH, 3allMCbIBATh KpPATKOC YCJIOBHUC 3aJayiu,
BBISBJISITH HEAOCTAIOUINE JaHHbIE, BBHIOMpATh 3aKOHBI U (OPMYIIBI,
HEOoOXOouMBbIe ISl €€ peIIeHHs, UCIIOIb30BaTh CIIPABOYHBIC JTaHHBIE,
IMPOBOAUTH paC‘IéTLI N OHOCHHUBATL PCATUCTUYHOCTDL IIOJIYYCHHOI'O
3HaYeHUs (PU3MUYECKOI BEIMUYMHBI, YMEHUE ONPEIeNiaTh pa3MEepHOCTh

($u3NYECKON BETMYMHBI, TIOTYYEHHON NPU PEILIEHUH 3a/1a4U

YMeHHne XapakTepu3oBaTh TPUHLHUINBI  JACHUCTBUS TEXHUYECKUX
YCTPOICTB, B TOM 4YHclie OBITOBBIX MPUOOPOB, U MPOMBIIIJICHHBIX

TCXHOJIOTHYCCKUX IMPOLCCCOB 110 MX OIMUCAHUIO, UCII0JIb3Yd 3HAHUSA O




CBOMCTBax (1)I/I3I/I‘{GCKI/IX SBIICHUH | H606XOI[I/IMBIC (bHSquCKI/Ie

3aKOHOMEPHOCTH

10

YMeHue UCHoJb30BaTh 3HAHUS O (U3MYECKHX SBICHUAX B
MOBCEIHEBHOM JKM3HM s oOecrieueHusi 0Oe30MacHOCTH  TpuU
oOpamieHun ¢ OBITOBBIMH ~ IpuOOpaMM M TEXHUYECKUMHU
YCTpOICTBAMM, COXPAaHEHHS 30pOBbS M  COOJIOJEHHUS HOPM
HKOJIOTMYECKOTO TMOBEJACHUSI B OKpYXXAIOUIEH cpele; MOHUMaHUE
HEOOXOMMOCTH MPUMEHEHHS JOCTHKCHUH (PU3MKM U TEXHOJOTHIM

IJI paquOHAJIBHOTO IPUPOA0IIOJIB30BAHUS

11

OneIT TIOMCKA, TPEoOpa3oBaHUs M IPEJACTaBICHHUS WH(DOpMAIHU
(GU3NYECKOTO CONEpKaHUsl C HCIOJBb30BaHUEM HH(OPMAIIOHHO-
KOMMYHHKATHBHBIX TEXHOJIOTHH; YMEHHE OIEHUBAThH JIOCTOBEPHOCTH
MOJYYCHHOW WH(POpMAIMM HAa OCHOBE HWMCIOIIUXCS 3HAHUH W
JOTIOTHUTEIBHBIX ~ MCTOYHHUKOB, yYMEHHE  HCIIOJIb30BATh  TIPH
BBITIOJTHCHUHM YYEOHBIX 3aJaHHi HAYYHO-TIOMYJIIPHYIO JIHTEPaTypy
(bU3UYECKOTO COMEpIKaHUs, CIPABOYHBIE MaTepuaibl, PECYpPChl CETU
WuTtepHer; BiajeHWe 0a30BBIMH  HaBBIKAMH  IIPEOOpa3OBaHUS
uHbOpMallMd U3 OJHOM 3HAKOBOM CHCTEMBI B JPYTyI0; YMEHHE
co31aBaTh COOCTBCHHBIC ITMCHMEHHBIC W YCTHBIC COOOIICHHUS Ha

OCHOBC I/IH(i)OpMaI_II/II/I U3 HCCKOJIBKHMX UCTOYHHKOB




INIEPEYEHD 9JIEMEHTOB COAEPXKXAHMUSA, IIPOBEPAEMbBIX HA OI'D 110

OU3UKE
Kon IIpoBepsieMblii 3J1eMEHT COAEPKAHUS
1 MEXAHUWYECKUE SABJIEHUA
11 Mexannueckoe JBuHkeHHe. MatepuanbHas Touka. (Cucrema  OTCuéra.
' OTHOCHUTENBHOCTD JBUKEHUS
PaBHOMepHOE 1 HepaBHOMepHOE ABUkeHue. CpenHss ckopocTb. Dopmyna ais
1.2 BBIUUCIICHUS CpeslHel ckopocTh: v = S/t
PaBHOMepHOE MpsMOIIMHENHOE JIBH)KEHUE. 3aBUCUMOCTh KOOPJIHMHATHI Tejla OT
BPEMEHHU B ClIy4ae PaBHOMEPHOT'O IPSMOJIMHEUHOTO ABUKECHHUS:
13 x(f) =x,+ut
I'padukn 3aBUCHMOCTH OT BpPEMEHHU [UIsl TPOEKLIHUHU CKOPOCTH, MPOEKIIHH
MEpEMEIICHUSA, IIyTH, KOOPAMHATHI IPU PABHOMEPHOM MPSIMOJIMHEHHOM
JIBIDKCHUH
3aBUCUMOCTh KOOpDJWHATHI Tela OT BPEMEHHM B Cllydae PaBHOYCKOPEHHOTO
MPSMOJIMHEMHOTO IBUKEHUS:
2
Sylf) =vy #t+ay* %
@opMynbl 11 TPOCKUMHU MEPEMENICHUs, MPOCKIUNU CKOPOCTH U IMPOECKIUU
YCKOpPEHHUS IIPU PAaBHOYCKOPEHHOM NPSIMOJIUHEUHOM JIBUKEHUH:
1.4 .S_\.(F)=Uﬂ_\.-?‘—ﬂ_\.-£.
2
U.T('f} =Up, + -1,
a. (f) =canst,
U:_T: - LJ-_I: =2a,s,
I'paduku 3aBUCUMOCTH OT BpPEMEHH Il MPOEKIMH YCKOPEHUS, MPOEKIINH
CKOPOCTH, TPOEKIMH MEepEeMEUICHUsI, KOOpPAUHATBI NPU PaBHOYCKOPEHHOM
MPSMOJIMHETHOM JBUKECHUU
CBobOogHoe maneHune. PopMyIibl, OMKUCHIBAIONINE CBOOOJHOE MaJleHUE Tella TI0
L5 BEPTUKAIMU (JBU)KEHUE Tejda BHU3 WIM BBEPX OTHOCUTENIBHO IOBEPXHOCTHU
3emnn). I'paduku 3aBUCHMOCTH OT BpeMEHH JJsi NPOEKIUU YCKOPEHHUS,




MMPOCKIOHU CKOPOCTH W KOOPAWHATHI IIpHU CBO6OI[HOM nmaacHuu TCjaa 110

BEPTUKAIIN

CKOpoCcTh pPaBHOMEPHOTO [IBIDKEHHUS Tela MO OKpyxkHocTu. Hampamnenue
CKOPOCTH.
dopmyna A BBIYHUCICHHUS CKOPOCTH uepe3 PaanyC OKPYKHOCTH M TEepUO]
oOparieHus:

2MR

T

HCHTPOCTpeMI/ITeJ'ILHOC YCKOpPCHHUC. HaHpaBHeHI/Ie HOCHTPOCTPEMUTCIIBHOT'O

yckopenusi. @opmyiia [ BBIYUCICHHUS YCKOPEHUS:

1.6
2
. L
R
®dopmyna, CBSI3bIBAIONIAS IEPUOJ] M YACTOTY OOpaICHHS:
V= 1
T
Macca. [TnotHocTs BemecTa. @opmyria st BBIYUCICHUS IIOTHOCTH
i m
1.7 V
1.8 Cuna — BekTopHas ¢usnueckas BenuunHa. CIoKeHHe CUil
1.9 Ssnenne unepuuu. [lepBriit 3akoH HeroToHa
Bropoii 3akon HerotoHa:
F=m-d
1.10
CoHanpaBJIeHHOCTh BEKTOpPA YCKOPEHHMS Tejla U BEKTOpa CHIIbI, IEUCTBYIOIIEH HA
TEJO
B3aumoneitcteue ten. Tperunii 3akoH HeroToHa:
1.11 Fyq=-F
1.12

TpeHI/Ie ITIOKOA U TPECHUC CKOJILXCHUA. CDOpMy.]'Ia IJId BBIYUCIICHUA MOJAYJISA CUJIbL




TPCHUSA CKOJIbXKCHUA:

}"_Ipz'_l-;‘".'

1.13

Hedbopmaruss tena. Yupyrue u Heympyrue nedopmanuu. 3aKOH yHpyrou

nedopmanuu (3akoH ['yka):

F=k-Al

1.14

BCGMI/IpHOC TITOTCHUE. 3aKOH BCCMUPHOI'O TATOTCHUA:

My -,
}-'_ = G . L—_\—
'L
Cuna TsxecTd. Y CKOpeHHE CBOOOHOTO TTaJICHHUS.
®opmyna 17151 BHIYUCICHUS CUIIBI TSDKECTH BOJIM3K noBepXHocTH 3emin: F = mg.
JIBmxenue ranet Bokpyr Connua. [lepBas kocMuueckast CKOpOCTb.

HeBecomocTth u NEeperpy3Kku

1.15

Hmnynbc Tena — BeKTOpHas pu3udeckasi BeInInHa.
p=mi

Nmnynbe cucrtems Ten. M3menenne umiymnbsca. IMITynbC Cuiibl

1.16

3aKkoH COXPAaHCHUA UMITYJIbCa IJI 3aMKHYTOﬁ CHCTCMBI TCII:
DP=my +in, Uy =const

PeakTtuBHOE IBMKEHUE

1.17

Mexanudeckas padora. @opMyia Jijisi BBIYUCICHUS paOOThI CUIIBIL:

A=Fscosa

Mexannueckass MOITHOCTD:

1.18

Kunernueckas u MOTCHIMaJIbHAs SHCPIrui. d)opMyJIa JJIA BBIYHCIICHUA

KHHETHIECKOU OHCPTHUHU:




2
-
B

TeopeMa 0 KHHETHUYECKOH OHCPIUH. qDOpMYJ'Ia JIIS. BBIYUCIICHUS ITOTEHIIUAIbHOM

OHEPIruu TCja, MOAHATOIO

HaI 3eMIEN:

= me}l
EF ngh

1.19

MexaHunueckasi SHEPTHUSL:

E=E};\.+EP

3aKoH COXpaHCHHA MEXaHUYECKOU OHCPIuu. (DOpMy.]'Ia JJIA 3aKOHA COXpPAaHCHUA

MEXaHUYECKOM dHEpruu B OTCYTCTBUE CUJI TpeHUs: £ = const.

[IpeBpareHre MeXaHMYECKON SHEPTUU TP HAJTMUUU CHIIBI TPEHUS.

1.20

[IpocTeie MeXaHU3MBI. «30J0TOE MPABUIIO» MEXAHUKH.
Peruar. Moment cunel: M - Fl.

VYcnoBue paBHOBECHS pblyara:
M +M, +..=0
[ToaBuxHbIN 1 HeTOABWXKHBIN O6510KU. KITJ[ mpocThix MexaHU3MOB,

n= Anonesaan

‘{HIIHEEBH&H

1.21

JlaBienue TBEpIOTO TEIA.
dopmyra 1715 BBIYUCIICHUS AaBJI€HUS TBEPIOTO Tea:

o,
P=-

JlaBnenue raza. ATMocepHOe 1aBlIcHHE.

FI/II[pOCTaTI/ILICCKOG AAaBJICHUC BHYTPH KUIKOCTH.

(DopMyﬂa JJI BBIYHCIICHUA OaBJICHUA BHYTPH KUAKOCTH!:

p=pgh+p_,

1.22

3akoH [lackansa. ['uppaBnuyeckuii mpecc

1.23

3akoH Apxumena. Dopmyna A8 ONPECICHUS BbITAIKUBAIOLIECH

CHIIBI,




HeﬁCTBYIOHleﬁ Ha T€JIO, HOFp}I)KéHHOC B JXUAKOCTH UJIN T'a3:
F_i_]_:m. = ng

Vcnosue nnaBanms tena. [InaBanme CyZI0B M BO3QYyXOIlIaBaHUEC

1.24

Mexanudeckue KosieOaHus. AMIUIMTYyAa, TEPUOA W YacToTa KOJeOaHM.

®opmyiia, cBA3BIBAIOLIAS YACTOTY U NEPUOJT KOoJIeOaHuil:

1.25

MareMaTtnueckuii M IpYKUHHBIM MaATHUKU. lIpeBpaiienue sHepruu Inpu

KOJIEOATEIBHOM IBUXKEHUU

1.26

3aryxaromue kosnebanus. Beinyx/1eHHbIe KoneOanus. Pezonanc

1.27

Mexannueckue BOJHBI. [IpononbHble M monepedyHble BOJHBI. JlJIMHA BOJHBI U

CKOPOCTh PaCIpOCTPAHEHUS BOJHBIL:

Lh=v-T

1.28

3Byk. I'poMKOCTh U BbICcOTa 3ByKa. OTpaskeHHE 3BYKOBOH BOJIHBI Ha TpaHMIIE

nByX cpenl. IH(dpa3Byk U yIbTpa3ByK

1.29

IIpakmuyeckue pabomul

N3MepeHnne cpelHel IUIOTHOCTH BEIIECTBA; aPXUMEIOBOW CHJIbI; JKECTKOCTH
OpYXUHBL;, KOd(UIMEeHTa TPEHHsI CKOJIbKEHUS; paOdOThl CHIIBI TPEHUS, CHUJIbI
YIOPYTOCTH; CPEIHEW CKOPOCTH JIBMKEHHS OpycKa MO HAKJIOHHOW IJIOCKOCTH;
yCKOpeHHusi Opycka Mpu JBHUKEHUH IO HAKIOHHOW TIJIOCKOCTH; YacTOThl M
nepuosia KosieOaHWH MaTeMaTH4eCKOr0 MasTHHKA; 4YacTOThl W Iepuoja
Kosie0aHul MpyKMHHOTO MasTHUKA; MOMEHTA CHUJIbI, JEHCTBYIONIEr0 Ha pblyar;
paboThl CHIJIBI YNPYTOCTH MpH NOAbEME TIpy3a C IMOMOILBIO HEMOABHKHOIO
0J10Ka; pabOThI CUJIBI YIPYTOCTH MPHU NOABbEME I'py3a C MOMOILBIO MMOABHKHOIO
O1oka.

HccnenoBanue 3aBHCHMOCTH apXMMEIOBOM CHIIBI OT 00BbEMa MOTrpYyKEHHON
YacTH TeJla U OT IUIOTHOCTH JKHUJKOCTH; HE3aBUCUMOCTH BBITAIKUBAOIIECH CUJIBI
OT MaccChl TeJa; CUJIbl TPEHUS CKOJIBKEHUS OT CUJIbl HOPMAJIBHOTO IAaBJIEHUS U OT
poJla IOBEpXHOCTHU; CHJIbI YIPYIOCTH, BO3HUKAIOLIEH B NPYXKHHE, OT CTEIEHU
nedopMaluu MpYy>KUHBI, YCKOPEHUs: Opycka OT yIjia HakJOHA HAampaBsIONIeH;
nepuojia (4acToThl) KoueOaHWH HUTSHOTO MasiTHUKA OT JUIMHBI HUTH; Nepuoja
Kojie0aHuM MPYKUHHOTO MasiTHUKAa OT MacChl rpy3a M KECTKOCTU MPY>KUHBI,

HCCJICAOBAHNUC HC3aBUCHUMOCTHU IICpHOa KojeOaHMii HHUTSAHOTO MAasSTHHKA OT




Macchl rpy3a. [IpoBepka ycioBus paBHOBECHS phlyara

Qusuueckue sA6nenus 6 npupode: TIPUMEPbl ABIKEHUS C pa3IMYHBIMU
CKOPOCTSIMM B KUBOM U HEKUBOU MPUPOJIE, ACHCTBUE CUIIBI TPEHUS B IPUPOLIE U

TEXHUKEC, TMPUIHUBBI W OTJIHBbBI, ABHXCHUC IIJIAHCT ComHeuHOM CHCTEMBI,

130 PEaKTUBHOE JIBUJKEHUE KUBBIX OPTaHU3MOB, pblYaru B TEJIE YEJIOBEKA, BIUSHUE
aTMOC(epHOr0 JaBJEHWsS Ha >KUBOW OpPraHW3M, IUJIaBaHWE PbHIO, BOCIPHUSATHE
3BYKOB KMBOTHBIMH, 36MJIETPSICEHHUE, CEHCMHUUYECKHUE BOJIHBI, IlyHAMH, 3XO
Texnuueckue ycmpoticmea.: CUUJOMETP, NATYUKU TMOJOKEHHS, PACCTOSHUS U
YCKOpPEHUS, JAUHAMOMETp, WOMAIIWIHUKH, PaKeThl, pbIYar, TMOABUKHBIM U

131 HEMNOJIBWKHBIA OJIOKM, HAKJIOHHAS TUIOCKOCTb, MPOCThIE MEXaHU3MBI B OBITY,

' COOOIIAIOTNECS] COCY/BI, YCTPOWCTBO BOJONPOBOJA, THAPABIMYECKHNA Ipecc,
MaHOMETp, OapoMeTp, BHICOTOMEp, IOPIIHEBOW HACOC, apeoMeTp, 3XOJOT,
UCIIONIb30BaHUE YIbTPa3ByKa B ObITY U TEXHUKE

2 TEITJIOBBIE ABJIEHUA
OCHOBHBIE  TIOJIOKEHHUSI  MOJIEKYJIIPHO-KUHETUYECKOM  TEOpUM  CTPOECHUS

2.1 BemecTra. Monenu TBEPAOTo, JKUAKOTO U Ta3000pa3HOTO COCTOSIHUM BEIIECTBA.
Kpucrannudeckue u amop¢Hbie Tena

25 JBwxenne wyactun BemectBa. CBS3b CKOPOCTHM JABMKEHUS YacTHI[ C

. Temneparypoii. BpoyHoBckoe nBmxenue, Tudy3us

23 CMaunBaHUe U KaUJUISIPHBIE SBJICHUS

24 TemioBoe paciiupeHHe U cKaTue

2.5 TemnnoBoe paBHOBecHE

"6 Buytpennss sHeprus. PaGora u Temiomnepenada Kak CHOCOOBI H3MEHEHUS

' BHYTPEHHEHN YHEPTUHN

2.7 Buel Teruionepenaun: TeIIONPOBOIHOCTb, KOHBEKIMS, U3TyUYCHUE
HarpeBanne wu oxnaxnenue Ten. KoaumyecTBO  TEmoThL. Y enbHas
TEINIOEMKOCTD:

2.8 ; :
Q=cm(t,—1)
3aKOH COXpaHEHHUsS SHEPruM B TEIUIOBBIX Ipolieccax. YpPaBHEHUE TEIIOBOTO
OanaHca:

2.9

Q1 _Qg +...=0




I/IcnapeHHe U KOHICHCAIus. HN3meneHnue BHYTpeHHCﬁ OHCPIrur B IIPOHECCC

HUCMApCHHUA MW KOHACHCAIIUU. Kunenue KHUAKOCTH. yILCJ'ILHa}I TCIIJIOTa

210 napoo6pazoBanus: L = O/m
2.11 Brnaxxnocts Bo3iyxa
[InaBnenne u kpucrtaumzanus. VI3MeHeHHe BHYTpEHHEH DSHEpPruu MpH
IJIAaBJICHUU U KPUCTAIUTM3AIMH. Y IeTIbHAS TEIJIOTa IUIABJICHHUS:
2.12
2=2
I
BHyTpeHHsIs SHEpTHUs CTOpaHUs TOIUTHUBA. Y IeJbHAas TEIJI0Ta CTOPaHUS TOTINBA:
2.13 q=0/m
2.14 [Tpunnmmne! pabotsl TeroBbix aeurareneil. KI1J] TemnoBoro nBurarens
IIpaxmuueckue pabomul
N3mepenne ynenpbHOM TEMIOEMKOCTH METAUIMYECKOTO HUIUHAPA; KOJIWYECTBA
TEIUIOTHI, MOJyYEHHOTO BOJOM KOMHATHOM TeMmmeparypbl (UKCHPOBAHHOMN
Macchl, B KOTOPYIO OIyIIEH HArpeThli IWIWHAP; KOJUYECTBA TEILJIOTHI,
2.15 OTJIAHHOTO HAarpeThiM LWJIUHAPOM, MOCJIE ONMYCKAHUS €ro B BOAY KOMHATHOH
TEMIIEPATypbl; OTHOCUTEIBHON BIIAXXHOCTH BO3/AyXa; YJIEIbHOW TEIMJIOTHI
MiaBjaeHus: Jbaa. lMcciaenoBaHwe M3MEHEHHS TEMIIEpaTypbl BOJBI  MPH
Pa3IMYHBIX YCJIOBHUAX; SBIICHUS TEIJIOOOMEHa MpPU CMEUIMBAHUHM XOJOJHOU H
ropsiueit BOJbI; Mpoiiecca UCIapeHust
Qu3uyeckue sA61eHUs 8 Npupooe: TIOBEPXHOCTHOE HATXKEHHE M KallUJUISIPHbIC
2.16 SIBJICHHSI B TIPUPOJIE, KPUCTAUIBI B Tpupoje, uznydenne CoJHIIa, 3aMep3aHue
BOJOEMOB, MOpCKHE OpH3bI; 00pa3oBaHUE POCHI, TYMaHa, HHEs, CHEeTa
Texnuueckue ycmpoticmea: KanWUISPbl, IPUMEPBI UCTIOIb30BAHUS KPUCTAILIOB,
517 KHUJIKOCTHBIM TEPMOMETp, JMATYUK TEMIIEpaTyphl, TEPMOC, CHCTEMa OTOIUICHHS
' JIOMOB, TUTPOMETPHI, NICUXPOMETP, MapoBasi TypOWHA, IBUraTellb BHYTPEHHETO
CropaHus
3 DJIEKTPOMATHUTHBIE SABJIEHUA
3.1 Onektpuzanus Tei. J[Ba BUaa 3JeKTPUUECKUX 3apsiioB
3.2 B3aumopeiicTBue 3apsykeHHBIX Tell. 3akoH Kyiona
3.3 3aK0oH COXpaHEHUsI AIEKTPHUIECKOTO 3apsiaa




BHCKTpI/I‘{eCKOC ITOJIC. HaHpﬂ)I(éHHOCTB QJICKTPHUYCCKOI'0  I10JIA. HpI/IHHI/IH

34
CYNEPIIO3UIINH JIEKTPUUECKUX T0JIeH (Ha KaueCTBEHHOM YPOBHE)
15 Hocurenu »snektpuueckux 3apsiaoB. JleWCTBHE BIEKTPUYECKOrO II0JsS Ha
ANEKTpUIecKue 3apsanl. [[pOBOMHUKY U AUDIIEKTPUKH
[TocTosAHHBIN IEKTpUYECKHU TOK. JeicTBUS neKTprudeckoro Toka. Cuia Toka.
Harnpsoxenue.
3.6 I=q/t,U=A4/4
DJIEKTPUUYECKOE CONPOTUBIICHUE. Y ACIBHOE AIEKTPUUECKOE CONMPOTUBIICHUE:
3.7 R =pl/S
18 3akoH Oma a5 yyactka snekrpuyeckoit nenu: [ = U/R
[TocnenoBarenbHOE COETMHEHNE MPOBOIHUKOB:
« TT—TT AFT - _ 0
3.9 [TapannensHOE COeIMHEHNUE MPOBOIHUKOB PABHOTO COMPOTUBICHUS:
R
U=U;I=[+1;R=—.
ST ST 2
CMeliaHHble COEIMHEHHS IPOBOJHUKOB
Pabota u momHoCcTh 3nekTpudeckoro toka. 4 = Ult, P = Ul
3.10
3akon Jxxoyins — Jlena:
3.11 2
. Q=I"-R-t
312 OneiT DOpcrega. MarnuTHoe mojie NMPSMOrO MNPOBOJHUKA C TOKOM. JInHUM
MarHUTHOW MHIYKIIUH
113 MarHutHOe TmMOJie TOCTOSHHOTO MarHuta. B3anmoneincTBue MOCTOSHHBIX
MarHuTOB
3.14 JlelicTBME MAarHUTHOTO TOJIS1 HA TPOBOJHUK C TOKOM
3.15 Omnbitel Dapanest. SABneHue y1eKTpoMaruuTHON uHAYKIuK. [IpaBuno Jlenma




Ipaxmuyeckue pabomul

H3mepenne  SIEKTPUYECKOTO  COMPOTUBIEHUS  PE3WCTOPA;  MOIIHOCTH
AIIEKTPUUYECKOTO TOKA; PA0OTHI AIEKTPHUECKOTO TOKA.

HccnenoBanne 3aBUCHMOCTH CHJIBI TOKAa, BO3HUKAIOIIETO B TPOBOJHUKE

(pe3ucTopsl, JamMIouka), OT HaMpsKEHUSI Ha KOHIIAX MPOBOJIHUKA; 3aBUCUMOCTH

310 COIIPOTHBIICHUSI OT JUIMHBI IPOBOJHMKA, IUIOIAAN €ro IMONEePEeYHOro CeYEeHUs U
YAEIBHOTO CONPOTUBIICHHUS.
[TpoBepka mpaBuiia JUIsl JIEKTPUUYECKOTO HAIPSKEHHs IPU MOCIeA0BaTEIbHOM
COEIMHEHUM NPOBOJHUKOB; IpaBWa JUIsl CHJIbl 3JIEKTPUYECKOTO TOKA IIpU
napajuIeIbHOM COEIMHEHUH TIPOBOIHUKOB (PE3UCTOPHI U JIAMIIOUKA)
Qusuueckue A61eHUA 6 Npupooe: SIEKTPUUYECKUE SIBICHHUS B aTtMocdepe,

3.17 AJIEKTPUYECTBO >KUBBIX OPTaHU3MOB, MAarHUTHOE MoJie 3eMJIH, Apeid MOII0COoB,
POJIb MAarHUTHOTO TIOJIS JUIsl )KU3HU Ha 3eMile, MOJIIPHOE CUSTHUE
Texnuueckue ycmpoucmea: HIEKTPOCKOI, aMIIEpPMETP, BOJBTMETP, PEOCTaT,
CUETUYMK  DJIEKTPUYECKOM  SHEPruM,  DJIEKTPOOCBETHTEIbHbIE  MPUOOPHI,

3.18 HarpeBaTelbHbIE ANIEKTPONPUOOPHI (mpumepsl), AIIEKTPUYECKHE
NPEJOXPAHUTENH, DJICKTPOMATHUT, D3JEKTPOJBUTATENb IOCTOSHHOIO TOKA,
reHepaTop MOCTOSIHHOTO TOKa

3.19 OnexTpoMarHuTHble BOIHbI. [1Ikana 371eKTpoMarHUTHBIX BOJIH

3.20 JIyueBas monens cBera. [IpsmonnHeiHOe paclIpOCTpaHEHUE CBETa

3.21 3akoH oTpaxeHus cera. Ilnockoe 3epkaino

3.22 IIpenomiieHue cBeTa. 3aKOH MPEIOMIIEHHUS CBETA

3.23 Hucnepcus ceera

394 JInnza. Xon nydeir B nuH3e. DoKycHOE paccTosHME JIMH3BIL. OnrTudeckas cuia

' mun3el: D = 1/F

3.25 I'na3 kak ontudeckas cucrema. Onruyeckue npudopsl
Ipaxmuueckue pabomul
###Par###lI3MepeHre  ONTHYECKOW CHIIBI cOOMparomieil JUH3BI; (POKYCHOTO
paccTosiHUsL cOOMparoIIel JIMH3bI (110 CBOWCTBY PaBEHCTBA pa3MEpOB MpeIMETa U

396 M300pakeHHs, KorJa MPEAMET PacIloioKeH B JBOMHOM (POKyCe), TOKa3aTels

MPEJIOMIICHUS CTEKJIA.
#HiH#HPar###lccnenoBanne CBOWCTBAa M300pa)KEHUsI, MOJYYEHHOTO C IOMOILBIO
coOuparoniell JMH3bI; U3MEHEHHsS (OKYCHOTO PACCTOSHUS IBYX CIOXKECHHBIX

JIMH3; 3aBUCUMOCTH yTJia MPCJIOMJICHUA CBCTOBOI'O Jiyda OT yIjla MaJCHHA Ha




I'paHUuIC «BO3AYX — CTCKIIO»

Quzuueckue saeneHus 6 npupode. 3arMmenuss Connna u JlyHbl, 1BeTa Tell,

327 OTITHYECKUE sIBIIEHUs B aTMoc(epe (uBeT HeOa, pedpakuus, paayra, MUPax)
398 Texnuueckue ycmpoucmea: OUYKHM, TEPUCKOIN, (oToanmapar, ONTUYECKUE
. CBETOBO/IbI
4 KBAHTOBEBIE ABJIEHUA
il PannoaktuBHOCTh. Anb(da-, OeTa-, raMma-u3inydeHus. Peaknuu anbda-u Oera-
. pacnaga
4.2 OmnbiTel Pesepdopaa o paccesnuto anbga-yactul. [InmanerapHas Mojens aroma
4.3 CoctaB aromHoro aapa. M3oromnsl
4.4 Ilepuon nomypacnanga aTOMHBIX SAEp
4.5 SnepHble peaky. 3aKOHBI COXPaHEHHUS 3apsI0BOI0 M MACCOBOTO YUCET
Qusuueckue A6leHUs 6 nNpupode: E€CTECTBEHHBIM pPaaUOAKTUBHBIA (OH,
4.6 KOCMHYECKHE Jy4YH, pPaJHOAaKTUBHOE W3JIy4YeHHE TMPHPOTHBIX MHUHEPAJIOB,
JieficTBUE palMOaKTUBHBIX U3IYYEHUN Ha OPraHU3M YeJOBeKa
47 Texnuueckue ycmpoiicmea: CIEKTPOCKOIN, WHAUBUIYATIbHBIN TO3UMETp, KaMepa

BI/IJII)COHa, AACpHad SOHECPreTuka




YYEBHO-METOANYECKOE OBECIIEYHEHUE OBPA30BATEJIBHOI'O
IMPOLECCA
OBA3BATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YYEHUKA

. duzuka: 7- kjmacc: 0a30BbIM ypoBeHb: yueOHUK, 7 kmacc/ Ilepermkun .M.,
NBanoB A.U., Axunoneproe obmectBo «M3natenberBo «IIpocBenienue».

. @usuka: 8-i1 kimacc: 0a30BbIM ypoBeHb: ydueOHuk, 8 kiacc/ Ileppiukun M. M.,
WBanoB A. U., AkunonepHoe o6mectBo «M3natensctBo «IIpocemenuer»

J @usuka: 9-i kmacc: 0a30BBIA ypoBeHb: yueOHUK, 9 kiacc/ Ilepsimkun M. M.,
I'ytauxk E. M., UBanoB A. U., IletpoBa M. A., AxuuonepHoe obmiectBo «M3maTenbcTBo
«IIpocBenienue»

. B.W. Jlykammuk, E.B. UBanoBa. CoopHUK 33124 110 pusnke 7-9 Kiacc
METOANYECKHUE MATEPHUAJIBI AJ151 YUYUTEJISA

J Mapon A.E., TTozoiickuii C.B., Mapon E.A. ®usuka. COOpHUK BOIIPOCOB U 33/1a4.
7 xnacc

. Mapon A.E., Maposn E.A. ®u3uka. 8 knacc. Jlu1akTuyecKkue MmaTepuasbl.

J Mapon A.E., TTozoiickuii C.B., Mapon E.A. CoopHHK BOIIpOoCcOB U 3a1a4. Ou3nKa.
9 kiacc

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET

HOC Mos mxomna: https://myschool.edu.ru
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ITpunoxxenue 1

®opmbl yyeTa padoyeil MPorpaMMbl BOCITUTAHHUS

Pabouas mporpaMMa BOCHHMTaHUSI PeaTU3yeTcsl B TOM YHUCIIE U Yepe3 UCIOIb30BAHUE
BOCITUTATEIHFHOTO TIOTECHIIMANIA YPOKOB (pU3uKH. DTa paboTa OCYMIECTBIACTCS B CICTYIOITNX
dopmax:

[ToOyxxnenne oOywaromuxcsi CcoOM0IaTh Ha YPOKE OOIMIEHPHHSTHIE HOPMBI
NOBEJICHNs, IMpaBHja OOIIEHUS CO CTapUMMH (NEAarorMYecKUMH pabOTHUKaMU) U
CBEpPCTHUKaMH (00y4aromUMUCs ), TPUHIHUIBI YYeOHON AUCHUIUIMHBI M CAMOOPTaHU3al|H.

— [IpuBnedyenne BHUMaHUs 00YYaIOLUIMXCS K IEHHOCTHOMY acCleKTy M3y4aeMbIX
Ha ypoKax MpeIMEeTOB, SIBJICHUH, COOBITUH Uepes:

— JIEMOHCTPALMI0 O0YYaroIUMCs TPUMEPOB OTBETCTBEHHOT'O, I'PaXJIaHCKOTO
TOBEJICHUs, TIPOSIBIICHUS YEITOBEKOIIO0MS U JOOPOCEPIeIHOCTH

— oOpalieHre BHUMaHHs Ha HPABCTBEHHbIE aCMEKThl HAYYHBIX OTKPBITHH,
KOTOpbI€ H3YyYaloTcsl B JaHHBIH MOMEHT Ha YpOKe; Ha SPKHUX JAedTeieil KyJIbTyphl,
YUYEHBIX, MOJUTHKOB, CBA3aHHBIX C M3y4Ya€MbIMH B JIAaHHBI MOMEHT TE€MaMH, Ha TOT
BKJIaJ], KOTOPBIM OHU BHECIHU B

pa3BUTHE HAIlIEW CTPAaHbl U MHUpA, HA JOCTOMHBIEC MOJApa)kKaHUsl IPUMEPHI UX >KU3HH,
Ha MOTHUBBI X TIOCTYTKOB;

— UCIIOJIb30BaHUE Ha ypoKax HMH(pOpMalMM, 3aTparuBarolleldl BasKHbIC
collMajbHble, HPABCTBEHHBIE, STUYECKHE BOIIPOCHI

Vcnonb3oBaHue BOCIUTATENbHBIX BO3MOXKHOCTEH coaepikaHusi y4eOHOro
npenMera Ui GopMHpoBaHHS Yy OOYyYaroOIIMXCS POCCHUMCKHX TpPaAUIIMOHHBIX
JTYXOBHO-HPABCTBEHHBIX M COLIMOKYJBTYPHBIX  IIEHHOCTEH yepe3 moalop
COOTBETCTBYIOIIUX TEKCTOB ISl YTEHMSI, IPOOJIEMHBIX CUTyallMi AJi1 OOCYKICHHS B
KJ1acce

NuaunmupoBanne o0OCYXII€HUN, BBICKa3bIBAHUW CBOETO MHEHHUS, BBIPAOOTKH
CBOETO JINYHOCTHOTO OTHOIIEHUS K U3y4aeMbIM COOBITUSIM, SBICHUSM, JIUIAM.

BxiroueHne B ypoK HWIPOBBIX TpOLEAYyp, KOTOpble TIOMOTAOT MOAIEPKaTh
MOTHBAIMIO  OOyyaromMXcs K T[OJyYEHUIO 3HaHUM, HaJaKMBAaHUIO  IO3UTHUBHBIX
MEXJIMYHOCTHBIX OTHOILIEHUWH B KJacce, MOMOTalT YCTAaHOBIIEHUIO J00pOKenaTelbHON
aTMocQepsl BO BpeMsl ypoKa.

[IpumeneHnne Ha yYpOKE HWHTEPAaKTHBHBIX (OpM paboThl, CTUMYIHPYIOIIMX
MI03HABATEJIbHYIO MOTHBALIUIO O0YYarOIIUXCA.

[Ipumenenue rpymnmnoBoil paboThl WM pabOThl B Mapax, KOTOpbIE CIOCOOCTBYIOT
Pa3BUTHIO HABBIKOB KOMaHIHOW pabOThI U B3aUMOACHUCTBUIO C JPYTUMHU 00y4atOLITMMHUCS.

Boibop u wucnonb3oBaHME Ha YypOKax METOJOB, METOJUK, TEXHOJOTUH |,
OKa3pIBAIOUIMX BOCIMTATEIbHOE BO3JACHCTBHE HA JIMYHOCTb B COOTBETCTBUU C
BOCIHTATEIbHBIM UAEATIOM, LIEJIbIO U 3a/1a4aMH BOCITUTAHUSI.

WNHunmupoBanue M NOAAEpKKA HCCIEAOBATEIBCKON NEATENBHOCTH IIKOJIBHUKOB B
(dopMe BKIIIOUEHHUS B YPOK PA3IMYHBIX UCCIENOBATENbCKUX 3aJIJaHUM, UTO Ja€T BO3MOKHOCTD
oOyyaromuMmcsi TpUOOPECTH HABBIKM  CAMOCTOSITENIFHOTO — PELICHHS TEOpPETHYECKOU
npoOyieMbl, TEeHEepUpOBaHUS U O(OpMIIEHUS COOCTBEHHBIX THUIOTE3, YBAXKUTEIHLHOTO
OTHOIICHMSA K Uy>KUM UJESM, IIyOJIMYHOTO BBICTYIUICHUS, apIYMEHTUPOBAHUS U OTCTauBaHUS
CBOEH TOYKH 3PEHMUS.

YcTaHOBIIEHHE YBAXKUTEIBHBIX, TOBEPUTEIbHBIX, HEPOPMATIbHBIX OTHOILIECHUH MEXTY
YUUTEIEM U YUEHUKAaMHU, CO3/IaHHEe Ha YPOKaX IMOLUOHAIbHO-KOM(OPTHOM CpeIbl.



@opmbl  yuéra paboueil mporpaMmbl BOCHUTaHHMS B pabouedl mporpaMme 110
uHpopmaTtuke B 7-9 kmaccax. Pabouast mporpaMMa BOCTIUTaHUS peaan3yeTcs B TOM YUCIE U
Yyepe3 UCIOJIb30BaHNE BOCIIUTATEFHOTO TIOTEHIIMATA YPOKOB HH(POPMATUKH.

JIn4HOCTHBIE pe3yJbTaThl UMEIOT HANPABICHHOCTh HA PEIICHUE 3a/lay BOCIHUTAHUS,
Pa3BUTHS U COLMANIN3AIIMHN 00YYAIOLINXCS CPEICTBAMH MIPEIMETA.

1. I'padxcoanckoe 6ocnumaHue: TPENCTABICHHWE O COLMATBHBIX HOpMax U
IpaBWJIaX MEXKIMYHOCTHBIX OTHOIIEHMH B KOJUIEKTMBE, B TOM YHCJIE€ B COLUAIbHBIX
co00I1IecTBaX; TOTOBHOCTh K Pa3HOOOpPa3HON COBMECTHOW AESTENbHOCTH IPU BBHIMOIHEHUU
y4eOHBIX, IO3HABATEJIbHBIX 3aJay, CO3JaHMM Y4YEOHBIX IPOEKTOB; CTPEMJIEHHUE K
B3aMMOMOHUMAHHUIO ¥ B3aMMOTIOMOIIIM B TPOIIECCE 3TOM YueOHOM AesITeNbHOCTH; TOTOBHOCTD
OLICHMBATh CBOE TOBEJIEHUE U TOCTYIKH CBOMX TOBapHILEH C MO3ULIHMHM HPABCTBEHHBIX U
MIPaBOBBIX HOPM C YYETOM OCO3HAHUS MOCJEACTBUI MOCTYIIKOB. 2.

2. Ilampuomuueckoe eocnumarue: IEHHOCTHOE OTHOLIEHUE K OTEYECTBEHHOMY
KyJIbTYPHOMY, HICTOPUYECKOMY U HAyYHOMY HACJIETUIO; TOHUMaHKUE 3HaUeHUsI HH(HOPMAaTUKH
KaK HayKd B KH3HU COBPEMEHHOTrO OOIIECTBA; BJIAJICHUE JIOCTOBEpPHOU WH(pOpMaIuehd o
MEPEIOBBIX MHUPOBBIX U OTEUECTBEHHBIX JOCTHXKEHHSIX B 001acTd HWH(MOPMATUKU H
UH(QOPMALMOHHBIX TEXHOJOTHI; 3aMHTEPECOBAHHOCTh B HAYYHBIX 3HAHUAX O MH(POBOI
TpaHchopMalu COBPEMEHHOTO 00IIeCTBa.

3. Llyxoeno—npascmeennoe gocnumanue: OPUEHTALUs HA MOPAJIbHBIC [ICHHOCTH
U HOPMBI B CUTYyallMsIX HPAaBCTBEHHOTO BHIOOPA; TOTOBHOCTH OIICHHBATh CBOE MOBEICHUE U
NOCTYIKHU, & TAK)K€ IMOBEJEHHE M MOCTYNKU JPYrHMX JIIOJEH C MO3ULUU HPAaBCTBEHHBIX U
IIPaBOBBIX HOPM C Y4Y€TOM OCO3HAaHUS NOCIEICTBUM MOCTYIIKOB; AKTUBHOE HEINPUSATHE
acollMaJIbHBIX MOCTYIIKOB, B TOM YHUCIIE B c€TH VIHTEpHET.

4. Ocmemuyeckoe ocnumatue.: CTETUIECKOE OTHOLICHHE K MHPY, TOTOBHOCTb
K 3CTETHYECKOMY O0YCTPOMCTBY COOCTBEHHOTO OBITA.
5. Llennocmu Hayunozo no3manus: CcHOPMHUPOBAHHOCTH MHPOBO33PEHUCCKUX

npejacTaBieHuid 00 wuHbopManuu, HWHOOPMAIMOHHBIX TMpoleccaXx W WH(OOPMAIUOHHBIX
TEXHOJIOTHSIX, COOTBETCTBYIOIINX COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKHU M OOIIECTBEHHOMN
IPAKTUKU U COCTABJISIOUINX 0a30BYI0 OCHOBY JJIl IOHUMAHUS CYIIHOCTH HAayYHON KapTUHBI
MUpa; HHTEpEC K O0YyUEHHUIO U TTO3HAHMIO; JTF0003HATEIHHOCTh; TOTOBHOCTh M CIIOCOOHOCTH K
caM000pa30BaHuIo, UCCJIEIOBATENbCKON  JI€ATEIbHOCTH, OCO3HaHHOMY  BBIOOpY
HANpaBIEHHOCTH W ypoBHA  oOOyueHuss B  JaibHelmieMm;  cGOPMUPOBAHHOCTD
UH(POPMALMOHHON KYJIBTYPbI, B TOM YHCIIE HABBIKOB CAMOCTOSATEIBHON pabOThl ¢ YUeOHBIMH
TEKCTaMH, CIIPAaBOYHOM JHUTEpaTypod, pa3HOOOpa3HBIMU CpEACTBAMU HH(OPMAIIMOHHBIX
TEXHOJIOTHH, a TAK)KE YMEHHUSI CaMOCTOSATEIbHO ONPEENSTh 1IeJIM CBOEro 00y4eHHUs, CTABUTh
u (opmynupoBaTh Aisi ce0s HOBBIC 33Jayu B y4€Oe M TO3HABATEIbHOU JEATEIBHOCTH,
pa3BUBAaTh MOTUBBI U UHTEPECHI CBOEH NIO3HABATEILHOMN JESITEIBHOCTH.

6. Dopmuposanue  Kyibmypvl 300p06bs:  OCO3HAHHE IIEHHOCTH JKU3HH;
OTBETCTBEHHOE OTHOIICHHE K CBOEMY 3/I0pPOBBIO; YCTaHOBKA Ha 37I0POBBIM 00pa3 >KU3HU, B
TOM 4YHUCJI€ W 3a CUYET OCBOCHHUS M COONIO/eHUs TpeOoBaHMM 0e30MacHON JKCIUTyaTalluu
cpeacTB HHGOPMAIIMOHHBIX U KOMMYHHUKAIMOHHBIX TexHosoruit (UKT).

7. Tpyoosoe socnumanue: UHTEpEC K MPAKTHUECKOMY H3Y4EHHIO Tpodeccuil u
Tpyda B cdepax mnpodecCHOHATLHOW JIeATEIbHOCTH, CBSI3aHHBIX C WH(OPMATHUKOMH,
nporpaMMUpOBaHMEM M HH(OPMAIIMOHHBIMU  TEXHOJIOTUSMH, OCHOBaHHBIMU  Ha
JOCTIDKEHUSIX HayKu HWH(POPMATHKM W HAYYHO-TEXHHYECKOTO TpOrpecca; OCO3HAHHBIN
BBIOOP M MOCTPOCHHE MHIUBUIYaJbHOW TPAECKTOPUU OOpa3OBaHUs M KM3HEHHBIX IUIAHOB C
y4€TOM JIMYHBIX U OOLIECTBEHHBIX HHTEPECOB U MOTPEOHOCTEN.



8. Oxonocuueckoe  gocnumaHue:  OCO3HAHHWE  TJO0ANBHOTO  XapakTepa
SKOJIOTUYECKUX MPOOJIEM U MyTeH WX PEIlIeHHUs, B TOM 4Kclie ¢ yuétoM Bo3moxHocTeit UKT.

Peanuzamus BOCHUTATENBHOTO MOTEHIMANA YpoKa HWHGOPMATHUKU Mpeiroaraet
OPHEHTAIIMI0 Ha IEJIEBbIE MPHUOPUTETHI, CBSA3aHHBIE C BO3PACTHBIMH OCOOCHHOCTSMHU
ydalnmxcs, U 00ecreurnBaeT:

— YCTaHOBJICHHE CyOBEKT-CyOBEKTHBIX OTHOIIEHHH B Ipolecce y4ueOHOH
NESTeIbHOCTH uepe3 JeNIeTMpOBaHUE YyallluMCs psla YYUTENIbCKHX, B TOM YHCIE U
TUIAKTUYECKUX TOJHOMOYMM; TPOSBICHHE JOBEpUs K JETSIM CO CTOPOHBI TeJarora,
YBaXEHUS K WX JOCTOMHCTBY U YECTH, AKICHTHPOBAHWE BHUMAHHS Ha WHIWBUIYaJTbHBIX
O0COOCHHOCTSIX, MHTEpECcaX, yBICUEHUSIX, TPUBBIYKAX TOTO MIIM UHOTO YUYCHHUKA;

— HCIOJIb30BaHUE BOCIUTATEIbHBIX BO3MOKHOCTEH MPEIMETHOIO COACPKAHUS Yepe3
noJ00p COOTBETCTBYIOIIMX TEKCTOB JUIS UTEHUS, 3aqad JAJis peIIeHUs, MY3bIKH Ui
MPOCITYIINBAHMS, TEM JJIi PUCOBAHUS, MPOOJIEMHBIX CHTyaIWid JUIsi OOCYXKICHHUS, a TaKKe
CUTYalluH, MpeANnoIaraloux eHHOCTHBIN BHIOOD;

— CO3[aHME IO3UTUBHBIX M KOHCTPYKTUBHBIX OTHOUICHUH MEXKAYy YUUTEIEM U
YYCHHUKAMHU dYepe3 TOXBaly, BBIJCICHUE CHJIBHBIX CTOPOH YUY€HHKA, OPTaHHU3aIUIo
COBMECTHOM TBOPYECKON EATEIbHOCTH; YCTAHOBJIEHUE COTPYJHUYECKHX OTHOIICHHI B
MPOAYKTUBHOW JESITENbHOCTH, WCIOIb30BaHHUE MOTHBHUPYIOUIET0 MOTEHIMAla IOMOopa,
oOpailieHue K JMYHOMY OMBITY yUYalluXcsl, MPOSBICEHNE BHUMAHUS K YYCHUKAM, TPEOYIOIUM
TaKOT0 BHUMAHUS,

— o0y KeHne 00yJaronuXxcsi COOII0IaTh IpaBuiia BHYTPEHHETO PaCIIOPsIIKa, HOPMBI
NOBEJICHNUS, TpaBUjIa OOIIEHUSI CO CBEPCTHUKAMH U Ie€aroraMu, COOTBETCTBYIOIUE YKIIAIy
TMMHA3UH, YCTAaHOBJICHHE U TOJICPKKY H00poKenaTeNbHOM aTMochepsl uepes3 3aKperieHue
32 KaXJbIM Y4YallUMCSl CBOEr0 MECTa, HCIIOJIb30BAHWE IIPUBJIEKATENIBbHBIX IS JeTel
Tpaauui, TEMOHCTPAIIUIO COOCTBEHHOTO MIPUMEPA;

— opranmzaiuio medcrsa MOTUBUPOBAHHBIX M 3PYJIMPOBAHHBIX OOYYAIOIIUXCS HAJ
HEYyCNEBAOIIUMU OJHOKIACCHUKAaMH, B TOM 4HCI€ C OCOObIMH 0Opa3oBaTelbHBIMU
NOTPEOHOCTSMH, JAIOIIET0 OOYYArOIIMMCS COIMAFHO 3HAYUMBINA OMBIT COTPYAHHUYECTBA H
B3aMMHOM TTOMOIIIH;

— MHULMMPOBAHUE U MOJJIEPKKY MCCIIEIOBATEIbCKOMN AESITETbHOCTH 00yYaroMuXCs B
dbopMe MHIUBHTyTbHBIX U TPYIIIIOBBIX IPOSKTOB;

— BKJIIOYCHHE YYHUTEJIeM B pabodyio0 IporpaMMy IO BCEM YYEOHBIM MpeaMeTam,
KypcaMm, MOJYJISIM 1ENEeBbIX OPHUEHTHUPOB pE3yJIbTAaTOB BOCHUTAHUS, UX YUYET B
bopMyTUPOBKAX BOCITUTATEIBHBIX 33/1a4 YPOKOB, 3aHATHI, OCBOCHUS YUEOHOW TEMaTHUKH, X
peanu3anuio B 00y4eHHH;

— BKJIIQUYCHHE YyUYUTEIeM B pabouyr NOporpamMmy Y4eOHBIX MPEIMETOB, KypCOB,
MOJTyJIel TEeMaTUKH B COOTBETCTBHUHU C KaJeHIaPHBIM IUIAaHOM BOCIIUTATENIbHOM paboTHI;

— BBIOOp METOIOB, METOJIMK, TEXHOJOTUH, OKA3bIBAIOLIMX BOCIUTATEIHHOE
BO3/ICIICTBHE HA JIMYHOCTh B COOTBETCTBUHU C BOCIUTATENIbHBIM UAEAJIOM, LIENBI0 U 3aJja4aMu
BOCIIUTAHUsA, 1IEJIEBBIMH OPUEHTHPAMH PE3YJIbTATOB BOCIUTAHHUS;, PEANM3aLMI0 MPUOPUTETA
BOCITUTAHUS B YUYCOHOU MeATETHHOCTH;

— MpHUBJICYECHUE BHUMAaHHS OOYy4YarOUIMXCA K I[IEHHOCTHOMY acleKTy H3y4daeMbIX Ha
ypoKax MpeIMETOB, SBJICHUM U COOBITUH, WHUIMHPOBAHUE OOCYKJICHUM, BBICKA3BIBAHUM
CBOETO MHEHHMsI, BHIPAOOTKH CBOETO JIUYHOCTHOTO OTHOILIEHUS K H3Y4aeMbIM COOBITHUSM,
SIBJICHUSIM, JIMIIAM;

— IPUMEHEHNE MHTEPAKTUBHBIX (POpM yueOHOH paboThI

— HHTC/UVIEKTYAJIbHbIX, CTUMYJUPYHOIIUX IMO3HABATCJIbHYI0O MOTHBAllUI0, HI'POBLIX METOIAHUK,
Z[PICKyCCl/lﬁ, JAIUX BO3MOKHOCTH npnoﬁpeCTn ONBIT BE/ICHUA KOHCTPYKTUBHOI'O JAHAJIOra; l"pyl'll'lOBOﬁ

paﬁOTLI, KOoTOpast YYUT CTPOUTHL OTHOIICHHHA H neicTBOBaTHL B KOMaHae, cnocoﬁcn;yeT Pa3BUTUIO
KPUTHY€CKOI'0 MbILIJICHUS.



IleneBble NPHOPHUTETHI

MeToabl 1 IPpHEMBI

YcTaHOBIIEHUE JOBEPUTENIBHBIX OTHOLIEHUH MEXAy
YYMTEIEM U €r0 YYEHUKaMU

[Moompenue, noanepxka, NOXBajia, Mpockda yunuTes,
IIOPY4YEHHE

[IpoOyxIeHrne IIKOJBPHUKOB COONIONATh Ha YpOKE
OOLIECNIPUHATHIE HOPMBI TIOBEICHHS

Yac oOmeHns «YCHOBIIAM JpyT Opyray IpaBHia
OOIIEeHNST MIKOMBFHUKOB CO CTapUIMMHU (YUUTEISIME) H
CBEPCTHUKAMH (IIKOTEHUKAMH), coOroIeHme
yueOHOHN TMCIUIIITHHBI

[Ipusnedenue BHUMAaHUS HIKOJIbHUKOB K | Opranuzanust padOTHl OOyYarOIMXCSl Ha YpPOKE C

IICHHOCTHOMY aCHeKTy M3Y4aeMBIX Ha ypOKax | IEJNbIo MOJTyYEeHUS COLIMAJIBHO 3HAYUMOMN

SBIICHUN nHpOpPMAllUM — BBICKA3bIBaHUA  OOYYAIOIIUMUCS
CBOEr0 MHEHMSI

Hcnonb3oBaHue  BOCHUTATENBHBIX  BO3MOXHOCTEH | JIeMOHCTpauus [JeTsM MpPUMEPOB OTBETCTBEHHOIO,

CoZiep’KaHus y4eOHOTO IpeaMeTa

IPaKAaHCKOTO MOBE/ICHHUS, TPOSIBIICHUS
YEeIIOBEKOIOOUS U JTOOPOCEPICYHOCTH, Yepe3 Mmoaoop
COOTBETCTBYIOIUX TEKCTOB JUIS YTCHHs, 3a7ad s
peleHus], NpPOOJIEMHBIX CUTyalui sl 00CYXKICHUS B
KJiacce

[IpumMeHeHne Ha ypOKe WHTEPAKTHBHBIX (hOpM pabOTHI
y4anuxcs

WHTennextyanbHbIe UTPBI, CTHMYJIHPYIOIINE
MIO3HABATENbHYI0 MOTHBALMIO HIKOJBHUKOB; KPYTJIbIE
CTOJBI, JTUCKYCCHH, TpyIIoBas padoTa WM pabora B
rapax

MotuBarus OpyAUPOBAHHBIX YyYalllUXCso HaJd HX
HCYCHCBAIOIMMHN OAHOKJIACCHUKAMH

Opranu3anus ColUalIbHO-3HaYUMOTO COTPY/THHUUYECTBA
Y B3aMMHOI [TOMOIIH MEX/ly 00YYaIOIUMHCS

MuaunuupoBanue U MNOAJEPKKa HCCIIEIOBATEIbCKON
IESITENLHOCTH IIKOJILHUKOB

Peanuzanust 00ydaromuMuCs HMHIAWBUAYAIbHBIX U
TPYIIIOBBIX UCCIENOBATENbCKUX IPOSKTOB
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