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TlosgcuuTensHAS 3aIHCKE

IlporpamMma cocTaBieHa B  COOTBETCTBHH ¢  Tpefopamusmu  DefepaisHOIo
FOCYZApCTBEHAOTO 00pa3OBATENBHOTO CTAHNAPTA BIOPOr0 NOKOJEHHS OCHOBHOIO 0BINero
obpazopaHms 10 (u3nKe

¢+ demepansroro 3akona «O6 oGpasoparmu B Poccniickoit Geneparum» Ne 273-03
or 29.12.2012r.

s+ ITpmxasa MunucTepcTsa 06pasoBanms B Hayku Poccmiickoil Genepaltm: «0O6
yTREPIKHACHUH ¥ BBEAEHVH B AeficTBre (eepalsHOTO I'OCYyAapCTBEHHOTO
06pa30BaTEIBHOTO CTARIAPTa OCHOBHOrO obmmrero ofpasopanua» ot 17.12.2010
rozma Nel897

+ Duzuka. PaGouane nporpaMmel. [IpeaMeTHas THHAT yIeOHUKOB
cepuu «Kiaccmaeckmit Kypey. 10-11 xmaccsn: yge6uoe nocobue st
obmeobpazoBar. opraumzanuii: 6a30BEIA U yIiry OeHHEIH
ypoBE®/A.B Illatamuna. M.:Ilpoceemenue, 2017

Onucanue mecma yuebnozo npeomema 6 y4eOnom niane
Jlammas pabouas rporpaMmMa 1o Guimke Ay 6as0BOr0 yPOBHS COCTAB/ICHA H3 PACcteTa 136 gacos
Ha Ba rofa oOyueHus (To 2 Jaca B Hegemo B 10 1 11 knaccax)

HnaprpveMile pe3yIbTATEI

JIHUHOCTHEIE PE3YALTATE

JIMHOCTHEIME pe3ybTATaMH H3Y4EHUA TpeaMeTa «DUsHKay SBJIAIOTCA CIENYIOMHe YMEHUA:

e 0CO3HARATL ENWHCTBO H  ILENOCTHOCTE OKPYXAIOWIEI0 MHpa, BOSMOMHOCTH €ro
[O3HABAEMOCTH ¥ OOBICHAMOCTH Ha OCHOBE AOCTIKeHMH Hayku. [IoCTeneHHO BBICTPAHBATH
coBCTREHHOE IIEIOCTHOE MMPOBO33PEHHE!

¢ BHPabATEIBATL CBOH COOCTBEHHEIE OTBETHI HA OCHOBHEIC JKYSHEHHSIE BOIPOCEL KOTOPBIC
CTABMT IMUHBIY JXH3HEHHBLA OIEIT,

e VUHTHCA NpH3AABATH [POTHBOPEUMBOCTE M HE3ABEPIIEHHOCT: CBOHX BSIVLAZ0B HA MHD,
BO3SMOYKHOCTE ¥X H3MCHEHUS,

e  VUHTHCH HCTONG30BATH CBOM BITILTE HA MUP AN OUBACHEHMS Pa3TAYHEIX CUTyaln, peleH
BOZHMKAIOOIKX NPOBJIeM ¥ H3BJICUEHH JKM3HSHHBIX YPOKOB;

® OCO3HABATE CBOM MHTEPECH, HAXOIWTH M M3Yy4aTh B yYeOHMKaX IIO PasHEIM IpPEIMETaM
MaTepual, UMEIONAH OTHOLIEHHE K CBOMM MHTepecaM. MICION530BaTE CBOU HHTEPECE! ML
BEIOOpa WHAMBHMAYaNbHOH 00pa3oBaTeNBHON TPACKTODHH, HOTEHIHAIRHON  OymyieH
[potheCCHH B COOTBETCTBYIONIETO NPOYHIBHOTO 00PA30BAHK,

IpHoOpPeTaTs ONET YJAcTHI B JefaX, IPHHOCAIIMX TOJIb3Y NIOLIM;

OTICAMBATH SKH3HCHHBIE CHTYAlldH C TOUKM 3peHms Oe3onacHoro obpasa JKHSHH A
COXpAHEHHS  3IOPOBBS.  Y9uTECA  BHOWpats  CIAND  TOBEJCHHA,  TPHBEMIW,
obecreausaiolmie Ge30nacHsil 00pas KU3HH H COXPAHEHHE CBOETO 3[0POBBA, & TAKKE
ONH3KHX JEOAEH M OKpPYKAIOIIHX;

¢  OLEHHBATE BKOJNOTMYECKHIl PHCK B3AUMOOTHOL(EHHIE Jelopeka W IPUPOXEl. POpMHPOBATE
SKONOTHYECKOE MEIIIIEHHAS: YMEHHE OLEHHBATh CBOK AEATENBHOCTE H MOCTYNKH APYTHX
moaell ¢ TOUKH 3PEHHs COXPAHSHHS OKPYXKAroIleH CPeAbL.

MeTanpenMeTHeIe pesyabTaTEL

MeTanpe/MeTHMY Pe3y/bTaTaMy H3ydeHAs Ipemera « PH3nKa» IBIeTCA dopmupoparne Y V]I




Perymaturasie YY/]I

CamocroarensHo  oOHapyxuBars ¥  (opMynuposats npobaseMy B KNaccHOH H
HHIUBHAYANEHON yaeOHO0i [eSTeNbHOCTH.

BLIIBHTATE BepcHM peINeHHs NpoOJIEMEl, OCO3HABATH KOHEUHEBIA pe3yNbTar, BHIOHpaTh H3
TPEANOIKEHHEIX CPEICTB B HCKATh CAMOCTOATENBHO CPEJICTRA NOCTHKEHH [EIIH.

Cocrapmirh (MHIHBHAYAIRHO HITM B TPYIIIE) INAH PEINEHIT TPOBIeMEL.

Pafotad Mo MPemNONEHHOMY ¥ (W) CaMOCTOATENsHO COCTABJIEHHOMY IINAHY, HCIONB30BATH
HApSOYy C OCHOBHEIMH CpeNCTBAMH H JIOTONHHTENGHEIE: CIPABOYHYIO JIATEPATYpy,
(pusuueckue nprGOPEI, KOMIEBIOTED.

[InaHKpoBATh CBOK MHEMBHAYaNEHYIO 00pasoBATENLHYIO TPAeKTOPHIO.

Paforars M0 caMOCTOMTENEHO COCTABIIEHHOMY IUIAHY, CBEPSAICE C HHM M IIENIBI0 JICATENbHOCTH,
HCIPaB/LL OIOKY, HCTIONE3YS CaMOCTOSTENBHO OJM0GpaHHEIE CPE/ICTBa.

CaMOCTOATCNIEHO OCO3HABATE MPHYMHEL CBOETO YCIIeXa MM HeyclieXa H HaXOHUTh CTIOcO0H
BBIXOZA 3 CHTYaI[N HEeyCIexa.

VMeTs OLCHHMBATH CICHEHh YCIENIHOCTH CBOEH HHAWBHIyalsHOH 00pa3’oBaTelbHON
IeSTENEHOCTH.

JlaBaTh OTEHKY CBOMM THIHOCTHEIM KAYECTBAM M YepTaM XapakTepa («Kakos 51»), OIPEeiiTs
HATIPAB/EHHS CBOErQ PasBUTHs («KAKUM 5 XOUY CTATB®, «YTO MHE J{JIS 3TOTO HAJO CASIATEY).

Tosuaratensune YY

AHaNH3HpOBaTh, CPABHHBATS, KNaccudrImposaTh H obobMWaTh H3yUYCHHBIS TIOHATHAL.

CTpomTs JIOTHYHOE DACCyKAEHHE, BKIIOUAIONIEE YCTAHOBNEHHE MPHIMHHO - CICACTBEHHBIX
CBA3EH.

IIpeAcTaBmiTh HHGOPMAIHIO B BHAE KOHCIEKTOB, TAGJHL, CXEM, TpadrKoB.

IIpeoGpasossmarh HHGOPMAIMIO U3 OITHOTO BHIA B APYroil H BEIOMpaTh yO0OHYyIO Anscebs
dopmy (rKcaruu i IPeACTABICHH HHPOPMALHH.

Mcnonp30BaTh PasiUuHEE BHAB 9TeHHA (M3ydarolee, MPOCMOTPOBOE, O3HAKOMHTENBHOE,
TIOHCKOBOE), IPHEMBI CILY IITAHMS.

CaMoMy CO3NaBATh HCTOYHHKM WHQOPMAUWHM DAsHOTO THNA M JU DasHBIX ayJTOPHH,
coBOaaTh HpaBmwia MHGOPMAITHOHHOK 0e30IacHOCTH.

VMETb MCHONB30BATh KOMIBIOTEPHEE H KOMMYHHKADHOHHBIE TEXHONOIMYM KaK MHCTPYMEHTILA
MOCTHKEHHI CBOUX LEeneH.

VMeTh BRIOUpaTh aIeKBaTHEIe 3afade MPOrpPaMMHO-AIMAPATHEIS CPECTBA H CEPBHCEL

Tpemmernsie YY ] -

[Ipx o6 yaeHmy GU3KKe AESTEIBHOCTD, CBA3aHAAs C TIPOBE/IEHHEM (PH3HYECKOr0 JKCTICPAMEHTA,
OKA3BIBACTCS KOMIUIeKcHOM. OHa Bro4aeT B ce0d pAx 9TaNoB: IIAHKPOBAHNE, MOZICTTHPOBAHHE,
BEIIBIDKCHUE THIIOTE3, HabImoziens e, 1ofbop mpHOopoB | MOCTPOEHHE YCTAROBOK, H3IMEPEHHE,
TIpeJICTaBNeHEE ¥ 0500IMeHHE Pe3yIsTaToB. g OCBOSHHS YKa3aBHEIX STANOB IPAMCHACTC!
SKCTIEPHMEHTANBHELA METOX H3yIeHH (PH3MYECKHX SIBICHHN M TPONECCOB.

Pemenne 3KCHEpPUMEHTAIBHEX 3a1ad QOpPMUPYET y YJAllHXCsl CIeYIOMME YMEHHA

IIPOBOIHTS HAOMONEHKS ¥ OMHMCHIBATE HX;

3a/1aBATH BOIPOCH H HAXOAMTH OTBETHl HA HHX OINEBITHEIM [yTéM, T. €. INAHKPOBATH
BEITIOJIHEHHE IPOCTEHINNX OIEITOR;

TIPOBOAKMTE MIpsiMble H3MEPEHHS IPH MOMOMH Haudolee IaCTO HCIOb3YeMEIX npr6opos;
TIpe/ICTABIATE PE3YNIBTATE! H3MEperuit B e Ta0/uLy;

JieNaTE BEBOALL HA OCHOBE HabMONeHui;

HAXOIUTh TIPOCTERIINE 32KOHOMEPHOCTH B POTEKAHKY SBNEHHAH H OCO3HAHHO HCTONB30BATE HX B
TIOBCEHEBHON KA3HH, cOBIIONAS pasyMHEIe TABWAA TEXHHKM OE30MACHOCTH ¥ IPOrHO3MPYA




MOCTSACTBHA HeIPABUNEHEIX ACHCTBH.

B mporecce dKCIepUMEHTAIBHOTO HCCieoBaHuS hU3AIecKHX ABIeHNH (IIporeccos) 1 0600IeHHns
TIOTYUCHHBIX PE3YNIBTATOB YIAIMHECS JOJDKHBL HAYYUThCH:

YCTAHABIMBATE (DYHKUHOHANEHYIO CBSI3b H B3AMMO3ABHCHMOCTR SBIEHHH (TPOLECCOB);
MOJIEIIPOBATE ABIEHHSA (IIPOLIECCHL);

BEIZIBHIATE THIIOTE3EL, SKCIEPHMEHTANEHO IIPOBEPATE HX H HHTCPIPETHPOBATH HOMYYEHHEIE
pe3yNbTaTH];

H3YyuaTh (JM3MTECKNe 3aKOHE! ¥ TEODHH, YCTAHAB/IMBATE TPAHKI HX IPUMEHEMOCTH.

Kommynnkarasasie Y Y]]

OrcTanBasd CBOI TOYKY 3pEHHS, IPABOAHTE apTYMEHTEL H OLTBEPKATh MX (DaKTaMH.

VMETh B [HCKYCCHH BEIIBUTATh KOHTPApryMEHTH, IepedpasHpoBaTh CBOIO MBICHH (BnajeHHe
MEXaHH3MOM SKBHBATEHTHEIX 3aMEH ).

VuHTECH KPUTHYHO OTHOCHTBCS K CBOSMY MHEHHIO, YMETh NpH3HABATE OMMOOYHOCTE, CBOSTO
MHGHHS H €T0 KOpPeKTHPOBATE.

Pasniuarh B MUCEMEHHOH H YCTHOM peuy MHEHHe (TOUKY 3pEeHHST), AOKa3aTeNnbCTBa (apTyMEHTEL,
(haKTEL), THIIOTE3E, aKCHOMEI, TEOPHH.

VMeTs BICAAHYTE HA CHUTYaUWil0 ¢ HHO¥ TIO3MIMH H JOTOBAPUBATECA C IIOLBMH,
MPEACPKABAIOMIIXCS UHBIX TOUCK 3PCHH.

IIpeamerHsie pe3ynbTATEL

BeuivokHEK HAYYUTCH:
* JCMOHCTDHPOBATH HA IPHMEPaX PONb M MeCTO (H3KKH B (OPMHPOBAHUH COBPEMEHHOM

HAyIHOU KapTHHE! MHp4, B PA3BUTHH COBPEMEHHOH TEXHUKH ¥ TEXHONOTHH, B IIPAKTHICCKOH

IeTeTLHOCTH JHoneH;
HEMOHCTPHPOBATH HA HPUMEPax B3aMMOCBA3b MENJTY (PHU3MKOH W APYrHMH €CTECTBCHHEIMH
HayKaMH;




YCTAHABIHBATE B3aUMOCBS3L €CTECTRCHHO - HAYYHBIX SBNCHWI M IIPHMEHATH OCHOBHEIC
(H3IIECcKrEe MOAETH IS HX OIIHCAHHS K OOBICHEHUS,

HCIONB30BATE HHQOPMALMIO (DH3ATECKOrO COepXkaHAs [PH peIeHHA YYeOHEIX, MPAKTHUCCKHX,
IPOBKTHEIX ¥ HCCHeJOBATENECKUX 327d4, HHTerpupyd WHQOpMAMIO H3 pasNMYHEIX
HCTOIHUKOB H KPHTHIECKH e& OLICHHBAS;

pasnuyaTh ¥ YMETh HCIIONB30BATH B y4eOHO-HCCIAEAOBATCNBCKOH NEATENBHOCTH METONBL
HAYJYHOTO IO3HAHmS (HaOmozeHue, ONMCaHHE, H3MEpEeHHe, SKCIEPHMEHT, BEIABMAEHHE
THIOTE3E], MOJEHPOBARKE | Ap.) ¥ (OPMEl HAYIHOFO TO3HAHMA ((hAKTEL, 3aKOHEI, TEOPHH),
JEMOHCTPHpPY4 Ha IIPEMEPax MX POIE 1 MECTO B HAYTHOM TIO3HAHNM;

NPOBOAMTE TPAMBIE H KOCBEHHHE H3MeHeHHd (3MdeckWX BEeNHYMH, BHOHpas
A3MCPHICNBHER IpUOOPE ¢ Y9ETOM HeoOX0MMMOl TOYHOCTH H3MepeHHH, HNaHUpOBaTh XOZ
H3MEPEHHH, II0NyJaTh 3HAUeHHe M3MepAeMOM BENMUHHEI M OLEHMBATE OTHOCHTENEBHYIO
[OTPENIHOCTE 110 3aIaHHEIM hopMyIam;

IPOROIUTE VICCNEOBAHMA 3aBHCHMOcTed Mexnmy (H3MUeCKMMH BeMMIWHAMH: IPOBOIHTH
H3MEpEHNS ¥ ONPEIEITh Ha OCHOBE UCCIeJOBAHMA 3HAUCHHUE [TaPaMeTPOB, XapaKTepH3yIoINX
JNAHHYI) 33BUCHMOCTh MEXIY BeNHUHHAMM, W JIEAaTh BEIBOZ C Y46TOM IIOTPEHIHOCTH
H3MEPEHMUI;

HCIIONE30BaTh (IS OMUCAHHUS XapakTepa MPOTeKaHWs (H3MIECKHX MOpOIECCOB (H3MUEcKHe
BE/IMUHHE H JeMOHCTPHPOBATE B3&HMOCBA3H MEIKAY HEMU;

HCIIOJB30BATh U OTHMCAHMA XapakTepa NPOTEKaHms (HIUIECKHX MpoleccoB (u3nueckue
3aKOHEL ¢ YIETOM I'PaHHUI MX IPHMEHUMOCTH;

pemiaTh KAYECTBEHHEIE 3aAa9H (B TOM THCJIE H MEXKIIPEAMETHOTO XapaKTepa): HCIOIB3Y S MOJEIH,
¢H3MgecKre BENMUMHEI H 2aKOHBI, BRHICTPAHBATE JIOTHUECKH BEPHYIO IENOUKY OOBSICHEHHS
(moxasaTensCTRE) IPeJIIOIKEeHHOTO B 3a/1a9e TIponecea (ABIeHAT);

pelaTh pacuéTHEIE 389l ¢ SBHO 3aXanHol (pu3ndeckoll MOJENEIo: Ha OCHOBE aHalH3a yCIOBHS
387aun  BRIIENATE (W3MYCCKYI0 MOJENb, HAXONMTh (HH3FUECKHE BEIMUMHBI M 33KOHEL
HeoOXOZUMEIE H IOCTATOUHEIS A €8 PeICHHS, IPOBOJATE PACUETHl M IIPOBEPATs HMOIydeHHEIH
pe3ynLTaT;

VUHTHIBATE TPAHMIE! IPHUMEHEHHS H3YIeHHEX (pH3HYeckuX Monenel Ipy pemenny GUINIeCKuX I
MEXKIIPEAMETHEIX 38134,

HCTIONB30BATs HH(OPMAlEI0 M [PHMEHATE 3HAaHHA O NpHHOWNAX paGOTHl H OCHOBHEIX
XapaKTepPHCTHKAX H3YHYEHHBIX MAIINH, IpHOOpOB M JOPYTHEX TEXHUYECKHX YCTPOHCTB JIs
PEIISHAS IPAKTHIECKIK, YIeOHO-HCCe[0RaTeNECKAX H IPOEKTHEIX 3a4a4;

HCITOJIG30BATE 3HAHMA O (HIMUECKHX OOBEKTAX M HPONECCaX B NOBCENHEBHOH KH3HM (IS
ofecrieyeris 0e300acHOCTH NpH o0pameHuy ¢ HpubopaMi H TEXHHYECKHME YCTPOHCTBAMY,
IVI COXpaHEeHHs 3N0POBES M COOMIOAECHNA HOPM IKONIOTHIECKOr0 IIOBENEHHS BOKpYIKatoei
cpene, s IPHHATHS PellleHril B IOBCEHEBHOM JKH3HH.

BRIDYCKHEK TIONYYHT BO3IMONKHOCTE HAYUHTHCS:

TIOHHMAaTs W OOBACHATH I[ENOCTHOCTH (M3MuecKofl TeOpHH, PasiuyaTh TIpaHdnel ef
HPUMEHIMOCTH ¥ MECTO B PANY APYTUX QI3HIecKrX TeOpHH;

BIAZETH [IPHEMaMH TIOCTPOEHIS TEOPETHUESCKHX A0KA3ATEIECTE IPOTeKaHust (PH3UYECKNX ABNEHAR
H NPOILIECCOB Ha OCHOBE MONYUSHHEIX TEOPETHICCKUX BEIROIOB M JOKA3aTEIbCTB;
XapaKTepyu30BaTh CUCTEMHYIO CBI3b MENKLY OCHOBOIIONATAMOIIMMH HAYYHEIMH MOHATHAME:
POCTPAHCTBO, BpeMs, MaTeprs (BeIeCTBO, HONe), ABHKEHHE, CHla, SHEPTH;

BHIJIBUIaTh THNOTE3E HA OCHOBE 3HAHUA OCHOBOHONATAONIMX 3aKOHOB;

CaMOCTOSITENFHO IINAHHPOBATE H TIPOBOJMTE (H3MUECKUE SKCIEPHMOHTEL,

XapaKTepu3oBaTh riobansHEe OpoONeMEl, CTOsINAE Mepei HYelOBEYECTBOM: SHEPTETHYCCKHE,
CHIpBEBEIE, DKOTOTHIECKHE, — H PONb (DH3HKH B PEIICHHH S3THX podIeM;

pemiaTh HPaKTHKO-OPHEHTHPOBAHHEIE KaueCTBEHHEIE M pacufTHEe (U3HMYECKue 3a7aud ¢
BEIOOpPOM (PH3HMIECKOM MOMENH, ¥CIONE3Yyd HECKONBKO (H3HYECKHX 3aKOHOB WM (OpMy,




CBH3GIBAIOIIMX H3BECTHEIE (PM3HIECKAS BEIMIHHEL B KOHTEKCTE MEXIIPEAMETHEIX CBA3CH;
00BACHATH NPHHIEIE! pabOoTH H XapaKTepHCTHKY U3yIeHHEIX MallHH, IpHOOPOB B TeXHHYCSCKHX
YCTPOHCTR; .

OBBICHITE YCIOBHS MpUMeHEHHs (M3UIecKux Mogenell npy pelieHHH GM3HIEcKHX 3a- Jad,
HAXOJIHTE AJCKBATHYIO NPSATONKEHHOM 3afade (H3UYECKYIO MOJENb, pa3pellaTh NpobmeMy

KaK Ha OCHOBE MMEHOIIIXCH 3HAHMH, TaK H IIpH TOMOIIHA METOKOB OIICHKH.

Conepxanre xypea dmsukn 10 Knace

Haszsanue
paszena

Coaep:xanne pasgena
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Bxonmag koETpOonEHag paboTa

MEXAHHKA

10

OcHOBHBIE
0cODeHHOCTH
GH3EYECKOTO
MEeToAa
HCCIeOBAHMI

Ou3uKa ¥ [103HaHHEe MHUpa. YTO TaK0e MEXaHHKA.

QOcuoBsl
KUHEMATHKH

Oemixerne Toaxy tena. [lonoxenne B NpOCTPAHCTBE.
Croco6s! omucanys ApmwkeHns. CHcTeMa 0TCaeTa.
Tlepemenienne. CKOpOCTs paBHOMEPHOTO
NPAMOARHEHHOr'O JRIKEHNS. Y PABHEHHE PABHOMEPHOTO
IIPAMOJIHHEHHOTO ABHIKeHH To9KH. MruoserHas
ckopocts. CnoxeHne ckopocTelf. YV ckopenne. JpmkeHne
¢ JYOCTOAHHEIM YCKOpeHHeM. EIUHMIA YCKODEHHS.
CKopOoCTE IPY IBIKSHUH © IOCTOSAHHLIM YCKOPEHHEM.
VpasHeHye JBIKEHES ¢ TOCTOAHHEIM YCKOPEHHEM,
PasHOMEpHOE ABIDKEHIE TOUKH [0 OKPY’KHOCTH.

OCHOBE
IHHAMEKH

Marepransaas Touka, Ilepesri 3axon Hetorona. Cuna.
Bropoit 3axon Herorona. Macca. TpeTuii 3akon
Herorona. Epunuisr Maccet ¥ cHTEL I[oRATHE O cHeTeMe
emup. Cansl B mprpoae. CHIlbl BCEMEPHOTO
TATOTEHHs. 3aK0H BCEMUPHOTO TaroTeHus. Ilepras
KocMudecKkas ckopocts. CHia TSHKECTH B BEC,
Hesecomocts. JledhopManus 1 CHIIBI YIPYTOCTH, 3aK0H
I"'vka. Camst Tperus. CHNBL TPEHMS MEKIY
COTIPHKACAFOITAMICH JIOBEPXHOCTAMHE TBEPABIX TEIL.
CyIIB! COIPOTHBIEHHUS TIPH IBUKEHHH TBEPIBIX TEN B
JKHJKOCTSX U rasax.

Jlabopamopnas paboma «H3ydeHue ABIKEHII Tela II0
OKPYKHOCTH IIOJ{ IeHCTBHEM CHJI YIPYTOCTH M TDKECTH

3aK0HEI
COXPaHCHHS B
MEXaHHKe

WMIynec Marepuatsro Touky. dpyras GopMyTHpOBKa
BTOpOro 3axoHa HeroToHa. 3aK0H COXpaHeHHs HMITYIIBCA.
PeaxTusHOE OBHKSHHE. Y CIIEXH B OCBOSHHH
KOCMHYECKOT0 TIpocTpancTea. PadoTa crrsl. MOITHOCTS.
Sueprus. KuneTnaeckas SHEPris ¥ €€ H3MCHCHHE.
PaGora cumer TaxecTr. PaboTa CHITEI yIpyrocTH.
TloTeHnEaneHas SHeprEs. 3aK0H COXpaHeHUd SHEPTHH B
MeXaHuKe., YMEHbIIeHE MEXaHnIeCKOH SHEPIuH

5




CHCTEMBI ITOJ] ACHCTBHEM CHII TPEHHS.
Jlabopamopuas paboma «¥3y9cHEe 3aKOHA COXPAHCHHST
MeXaHIHIeCKOl SHEprum».

CraTtuxa

Paenogecre Ten. llepBoe yenoBue pagHOBECHS TRBEPIOTO
Tena. MoMeHT cuiiel. BTopoe yclnoBHe paBHOBECUS
TREPAOTO TelNa.

Koumponvuasg paboma «Mexanukay

MOJIEKYJIAPHAS ®U3UKA. TEILIOBBIE ABJIEHMS

12

OcHOBEI
MOJIEKYJLIPHO-
KWHETHUSCKOH
TEOPHH

OcHOBHEIE IONOMKEHNT MONEKYISIPHO-KRHETHIECKOH
Teopuu. Pasmepsr Monexyr. Macca MONEKyYIL.
KommuecTso BemecTRa. bpoyHockoe AemkeHre. Cribl
B3aUMOECTBHA MONeKyl. CTpoeHHe ra3o00pasHEIX,
JKAAKHEX B TBEPIBIX Tell. YmealbHeIi ra3 B MOJIESKYIAPHO-
wuHeTHIecKo# Teopry. OCHOBHOE ypaBHEHHE
MOJIEKYTAPHO~-KHHETHIECKOM TEOPHH a30B.
Temmeparypa. Termosoe pasHoBecue. Onpeaenenue
TeMmIeparyprl. AGcomoTHad TeMieparypa. TeMueparypa
- Mepa cpeHe KHHETHYECKOH SHepru MOIEKYIL.
VisMepenne ckopocTei MONIEKYII ra3a. Y paBHEHHE
COCTOSHIS HACANHHOTO Ta3a. ['a30BEIE 3aKOHEL.
HachImeH b nap. 3aBHCHMOCTE JaBIICHASA
HACHIIIEHHOTO T1apa 0T TeMuepaTypsl. Kumenue.
BrakHocTs BO3ayXa U ee u3Mepesre. CTpoeHne 1
CROMCTRA KPHECTAIUINIECKUX B aMOP(HEIX TEl.
BryTpensss sHeprus. PaboTa B TEpPMOTHHAMHKE.
KonmgecTso TemIoTEL. I1epBEIi 3aK0H TEPMOTMHAMHKH,
IIpuMeneHRe IEPBOr0 3aK0HA TEPMOJHHAMUKH K
Pa3IOTYHEIM IponeccaM. HeoGpaTHMOCTh IPOIEcCOB B
npupoze. [IpuHnuns! geficTBys TEIIOBBIX JIBUIATENCH.
KIIJI TemIoBEIX ABATATENCH.

Jabopamopras paboma «ONBITHAS IPOBEPKA 3AKOHA
[eit-JIroccakay

Konmponvnas paboma «OCHOBH TEPMOTHHAMHAKHY

12

INEKTPOATHAMMUKA

12

DNeKTpoCTaTHKa

OnexTpadYecKri 3apa B DIeMEHTapHEIE JacTHIBL. 3aK0H
COXpPaHCHHA BIIeKTprHyuecKoro 3apsaa. OCHOBHOH 3aK0H
BIIEKTPOCTATHKE - 3aKoH Kynona, Equnanna
BIEKTPHIECKOTO 3apaza. DIEKTPHIECKOE MONE.
HampsoxeHRoCTS 3nekTpaEecKoro mois. Ilpuanun
CYIEpHO3UIHH I10Jiel. CHIOBEIE THHHUH 3IEKTPHYECKOTO
o715, HanpsbxkeHEHOCTS IONs 3apsKeHHOro apa.
[TpOBOIHAKH B SIEKTPOCTATHYECKOM IToTe. JIEaNeKTprKe
B DNIEKTpocTarrdeckoM noue. [lonsgprsamnus
OUIEKTPHKOB, [loTeHnanpHas SHEPrEd 3apLKEeHHOTO
TENA B OJHOPONHOM 3IEKTPOCTATHIECKOM TIOIE.
TToTEHIHAT BIIEKTPOCTATHIECKOTO [T, Pa3HOCTD
moTeHuaoB. CBA3b MEXKIY HalpMKEHHOCTHIO
HIEKTPOCTATHIECKOTO HOJI M HAIIPSDKEHUEM.
OKBUIOTEHITHANBHEIE TOBEPXHOCTH. DIEKTPOEMKOCTE.
Enunmansr anextpoemxocty. KoHaeHCATOPS!. JHEPTHS
3apsUKEHHOTO KOHZIEHCATOPa.

Koumponvuas paboma «OJEKTPOCTATHKAY.
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3axoHEl
MOCTOSHHOLO
TOKa

DexTpHYecKkEil TOK. Y CIOBUIL, HeOOXOIUMEIE OTIsE €r0
cymecTsoBaHus. 3akod OMa I y9aCcTKA IEH.
CompoTHBIeHHE. DIEKTPHICCKHE IIENM.
IocnenosarensHoe U TapAIIENFHOE COSOHHECHUE
TPOBOAHUKOR., Paf0Ta I MOIDHOCTE IIOCTOSIHHOI'O TOKA.
DnexTpomBmiKyinas cuia. 3akoH OMa [Is OMHOR HENH.
Jabopamopnas paboma «F3ydeHue IOCIEIOBATENBHOTO
H TIApaJUIeNbHOTO COSHHHEHHS IIPOBONHHKORY.
Koumponwvuas paboma «3axoy Oma Ans IOIHOH LUy

10

DIEKTPAICCKHH
TOK B Pa3iIHYHbIX
cpenax

OnexTpryeckas IPOBOJHUMOCTE PA3IMYHEIX BEIIECTB.
DeKTpHUIEeCKHH TOK B IIOIYIPOBOJIHHKAX.
OnexTprueckas IPOBOAEMOCTE NONYIPOBOAHHKOB IIPH
HaIIT4uH IpamMecel, DIeKTpAYECKII TOK Yepe3 KOHTAKT
MOIYIPOBOAHHKOB P-, N-THIOB. [0y pOBOAHKUKOBEIN
maof,. TpausucTop. SMeKTPHYECKH TOK B JKHAKOCTIX.
3aKOH BIEKTPOIH3a. DNSKTPHYECKHH TOK B rasax.

11

IIpoMexyTouHas arrecTaIfil

HUTOI'O

34




Conepxanne kypea by 11 xmace

Hazpanwme

pa3aena

Conepsxanne pasgeiia

Kox-
BO
qacos

2

DIeKTpOSHaAMHAKA

MarauTHOE OIS |
AIEKTPOMATHUTHAS

HHTY KIS

BzaumopeiicTeae TOKOB. MarauTHoe 11ojie Toka. imyxius
MargsTHOro Tons. HampaBneHwe MarHWTHOH HHIYKITHH.
Cuma Amnepa. Momynp BeKTOpa MArHHTHOM HHEYKIHH.
Hanpasnesme cuiel  Ammepa # ee  (QopMmyrna.
DIeKTpOM3MEPHTENEHEIE IPUOOPE], TPOMKOTOBOPHTENb,
Jlvaur MarsuTHOH mMHAyRIuH., Buxpesol XapakTep
MarauTHOro molisg, Ommopommoe MarguTHoe mone. Cuna
Jloperra. Hanpaenenue cumsl Jloperma # ee QopMyia.
MarHuTHEIE CBOMCTBA BemecTBa. (PEepPPOMATHETHKH.
MarguTHas ~ Balich W XpaHeHHe — MHQOPMAHH.
MarsuTHEIA = TOTOK. ONEKTPOMAarHuTHAT  HHIYKIHA.
Ilpasumo Jlemna. 3akoH 3NEKTPOMATHHTHOH HHZIYKUMH
dapanes. Buxpepoe 3NEKTPHYECKOe IOje. B3aWMOCBA3b
SIEKTPAYECKOr0 H MArHRTHOIO NOJIeH. JIeKTPOMarEuTHOS
nome.  CaMOHHAYKIHH.  VIHAYKTHBHOCT.  JHEPrHd
MArHATHOTO IIOJIL.

Jlabopamopras paboma:

1. Msmepernye MaTHUTHOM WHITYKITHA

2. Misyuenre fBICHUS SISKTPOMATHATHOR HEIYKITHI

KoneGanmg # BOIHET

13

Mexanrueckue
xonebaHus |
3NIEKTPOMATHUTHEIE
Komebanus

Mexarrgeckue komebanmsa. Cpobomusle  konebaHus,
AMOIHTYfa, OEpMOA, UacToTa, Gasa  KkonebaHnmi,
HauansHad (asa konebammit. [apMoHudeck#e koneGanus.
VpapHenue TapMoHWueckux KoneGammit. Cmpur ¢as.
MareMmarrueckuii MasTHHK. QopMya Neproa XoaeOanni
MareMaTHdeckoro MasaTHHKa (6e3 Bemoga). KomeGamws
rpysa Ha mpyxune. GopMmyna mepuoya KomebaHuii rpysa
ma npyxuHe (Oe3 BrBoMa). [IpeBpalleHHs BHEPrHH IPH
komeOaTeIbHOM IBIDKCHMM., BBIHYKIeHHbE KoNeOaHmMA.
Pezonanc. ABTOKONIE0AHM.
DnekTpoMarsuTHElE KoneOaHus. CXOACTBO H DasIHMiHe
MEXAHHAYECKHX W  DJIEKTPOMAarHATHRIX  KoneGamuid.
Konebatemsueii xouTyp. CBOOOOHEBIE 3NEKTPOMATHHTHEIC
xoneGanus B xonebarensHOM KOHTYpe. Popmyna TomcoHa
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(6e3 BeBoma). CobcTBenmas wacToTa KoneOaHHH B

KOHTYpe.

IlpeBpamenus SHEPTHM B  KOJEGATENBHOM  KOHTYpe.
BBIHYXKICHEEIE 3IEKTPOMArHUTHEIS Konebanms.
ONEeKTPHISCKHH pesoxaHdc.
Ilepemennsrt Tok. KopmeHcaTop # KaTryluka B IeNH
IEePEMEHHOT0  TOKa.  AXTMBHOE  COIPOTHBIEHHE.
JleifcTRyrompe 3HaUEHIS IEPEMEHHOI0 TOKA,
Jabopamoprnan paboma:

3. Onpenenenne yckopeHHs cBOOOIHOTO IaASHU TPy
IIOMOIIK MasgTHUKa,

Hpown3BoacTBO, TIpou3BOACTBO HMEKTPHUECKOH SHEPIHH,

mepenata I Tpamchopmarop. Hepenayua INMEKTPUUECKOH SHEPTHH U €€

HCIIONE30BAHNS HCIIONTB30BAHEE,

SIEKTPUUICCKOR

JHEPTHH

MexaardecKae PactipocTpamerre konebanuifi B YOpYIrHX — Cpelax.

BOJIHEI IlomepewHEple ¥ IPOMONEHEIE BOMHLL [inmHa BOJNHbL CBA3b
IJIAHBL BOJIHEIL, CKOPOCTH €€ PACIIPOCTPaHEHHs M IEepHOlA
(4acTOTEL). VpasHeHHe  TrapMOHHMYECKOH  BOIHEL
Imdpaxnug  MexXanwdecKWXx  BONH.  KorepeHTHEIe
MEXaHUYecKre BONHEL VIHTep(epeHIsT MEXaHHYeCKHX
BOJIH.

DJIeKTPOMATHHTHEE | DIEeKTPOMargyTHEIC BOJMHEL CKOPOCTH 3AEeKTPOMArHATHEIX

BOJTHEL ponH. CBOHCTBA 3MEKTPOMATHMTHEIX BOJH.

[IpvumHII Tepefadrn HHGOPMAIHHE ¢ IIOMOIIBIO
DIEKTPOMATHHTHBIX BOJH Ha OPHMEPE PATHOCBSI3H.
OnTuka
CBeTOBBIC BOJIHEL CBeToBbIC JIyYH, 3aKOH NperoMieHus cBeTa. JImmHspL Xox

aydedt B nmu3ax. OnTHdeckas CHIA JIHH3EL H CHCTEMEL
GITH3KOPACIIONOKEHHEIX IHH3. [lomydenne n300pakeHid B
mmmsax. PopMyna TOHKOHM JHH3EL YBEIHYEHHE JIHH3BL
Ontiaeckie pHOOPEL
Cxopocte  cmBera.  IIpmsma.  Jlucmepcust — cBeTa.
CeeT Kak »SIEKTpOMArHWTHAs BoiHA. KOIepeHTHOCTE.

[Tonyzenne KOT€PEHTHBIX CBETOBBIX BOITH,
Wurepdepenims CBETA. Judpaxans cBeTa,
Judpaxumonnas  pemerka.  llomapusamus — cgera.
Tlonepeunocts CBETOBBIX BOIH. Pazpemaroinas

CITOCOOHOCTE ONTHIECKHX IPUGOPOB.

JTabopamopHuie pabomui:

4, OmpeneneEre ONTHYSCKOH CcHIEI H  (POKYCHOro
paccTOTHUS cOOHMpalomel MHH3EL
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5. sMmepenune JNHHEI CBETOBOH BONHEL ¢ IIOMOIOBIO
nu(pakImOHHON PeHIETKH.

Hanyuenue u Brger uanygenuit. VICTOUHHKH cBeTa. DICKTPOMATHHTHEIS
CITEKTPEL U3IyYeHHs  pasHBIX ~ SHAda3sOHOBR  JIMHH — BONH —
PAIEOBONHEL, pHpaKkpacHoe, BHJHMOE,
ynpTpadHoNeToBoe  H  PEHTICHOBCKOE — HBIYYCHHI.
VicTounuEKHd, CBOMCTBA W IPHMEHCHHE 3THX W3NYyUYEHHIL
Jlabopamopnas paboma:
6. Habmomenne CIDIOIIHOTO ¥ JIHHEHIATOr0 CIIEKTPOB.
OcHOBH IlocTynarel cOENHANBHOW TEOPHH OTHOCHTENHHOCTH.
cHenHansHoR Teopun | [IpOCTpaHCTBO H  BpeMsi B CHEHUANBHOH  TEOPHH
OTHOCHTEIFHOCTH OTHOCHTEIBHOCTH.

[fofHas 9HEPrEd. OHEPrHsA IOKOA. PeNsTHBHCTCKUH
AMITyaec. CB#3b MONHOH JHEPrHE, HMIIYIbCa H Macchl
Tena. ['pasyIs! IPUMEHAMOCTH KIACCHIECKOH MEXAHHKHL,

Kganropas Qr3uka

CreToBEIE KBIHTEL

T'mmoresa Ilnanka o ksanTax. Hlocrogrrasa [Inanka. @OTOH.
Onsrrel Jlebenesa ¥ Basunora. @ortoaddext. ITpuMenenue
doroahdexta B Texuuke. Omprrer CTonerosa. YpasHeHHS
JifmmTeiina AT (oToaddexra.
KopmyckymspHo-BonuOBoH AyamssM. Iunoresa fe Bpois
O BONHOBEIX CBOMCTBax yacTHI. Ju(paxnua 3IEKTPOHOB.
CooTHomenwe HeompeaenenuocTeit Ielizenbepra.

Aromnaas dpuzuka

Onertei Pesepdopna.  [Inmaderapras MOJENs  aToMa.
KsanToBple mocTynarsl bopa. BopoBckas MOJIENs aroMa
BOJOpOIA.

Ouspka ATOMHOTO
ampa

JInuepuareie cmekTphl. CIIOHTAHHOE ¥ BBEIHYXKICHHOE
HU3ITydeHII CBETA. Jlazepel.
PamuoakTHBHOCT. O, P-, y-Manmyugemma. MeToger
PErHCTPamiiy ANEPHBIX H3IMydIeHHH. SINepHEIe pPeaKiuu.
3aK0H PajHOAKTEBHOTO pacliaza. Ero CTaTHCTHIECKHH
XapakxTep.

Mogens CTpoeHHs aTOMHOrO fipa. HyKIoHHAs MOIENb
snpa. Sineprsie crnsl. fedekT Mace W SHEPIHA CBA3H ANpa.
VioensHag sHeprus cBs3H. JlencHHe H CHHTe3 snep.
DHepreTHUecKuil BEIXOZ SOCPHBEIX DEaKIHM. Spepmas
SHEpreTHKa. DBIMAHHE HOHM3HDYIOMEH pajualin Ha
XuBEIe oprammamel. [lomsTHe o0 03¢ M3NYUEHHA.
DneMeHTapHEIS JACTHIIEL ®dyHgaMeHTaIbLHBIE
p3aumozeiicTeug. CTaTHCTHYECKAN XapakTep IPOUECCOB B
MHAKPOMHpE. 3aKOHEI COXPAHEHHSA B MEKPOMMUPE.
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Kanennapuo-TeMaTHdecKoe mwiagdporanue oo husuke 10 xirace

Ne Tema Hara
mwrad | da
KT
1 BxopHas KOHTpoNEHast paboTa
MEXAHWKA (10 1.)
OcHOBHBIE 0COOEHHOCTH (H3HIECKOr0 MeTOZA Hecilenosanys (1 4.).

2

du3uKa ¥ N03HAHAE MEpaA. UT0 Takoe
MEXaHHKa.

OcHOBBI KUHeMaTHKH (34.)

Iproxenne Toaxy Tena. [JoN0oKeHHE B
mpocrpaacTse. Crroco05I onucasns
mBrxeHmst. CHCTEMAa OTCUeTa.
[TepeMmemenue

CxkopocTs paBHOMEPHOTO
OPSMOTTHHEHHOIC JBMKEHHNS.
VpaBHeHHE paBHOMEPHOI'O
NPAMOJIHHEHHOrO ABMKSHUS TOTKH.

MruoBeHHas ckopocTs. CIioKeHHe
CKOPOCTEH.

Vekopenue. JIBIKEHYE C IIOCTOSHHBIM
yckoperieM. EIVHATA YCKOPEHHUSL.

CKOpPOCTS IPH BICKEHIH C
TIOCTOSIHHBIM YCKOPEHHEM. Y PABHEHHC
IOBIKEHIS ¢ IOCTOTHHEEIM YCKOPEHMEM.
®ponrTamsHas taboparopras paboTa
«zyuetie paBHOYCKOPEHHOTO
TIPAMONTHHERHOIC IBHKSHH)

IliTarmie 1abopaTOPHEIA,
MeXaHndgecKast ckambs, Opycox
JlepEBSHHBIHN, 2IEKTPOHHBIL
CeKYHIOMED € NaTUNKaMH,
MAarHHTOYIIPABITEMEIS
TepPKOHOBHIE JaTIUKH
CeKyHIoMepa

PH.BHOMepHOG JBMIKCHHE TOYUKH IO
OKPYIKHOCTH.

OcHOBEI AuHAMHKA (2 9.)

MatepransHas To4Ka. IIepBaid 3aK0H
Herorona, Cana.

10

Bropoii 3akox Helotona. Macca.

11

Tpernii 3axon Herorona. Equmans:
MACCHL B CHIEL [IOHATHE O cHCTeMe
eJ{HHALL.

12

Crusi B ipapoge. CHIIBL BCEMEPHOI'0
TATOTEHHS. 3aK0H BCEMHPHOIO
TATOTSHHUA

13

Tleppas xocMmuTeckas ckopocTs, Cura
TOKeCTH B Bec. HeBeCOMOCTE.

14

JethopManys | CUIBL YIPYTOCTH. 3aKOH
T'yxa.

15

Cuer Tperysa. CHIBI TPEHHI MEKTY
COIIPHKACAIOIMHMACS HOBEPXHOCTAMH
TBepABIX Tell, CHITEI CONPOTHBICHHS

Jlepessuusii 6pycok, Habop
IPY30B, MEXAHHIECKas CKAMDB,
JIHAMOMET]

11




IIPH JIBIDKCHUY TBEPIBIX TEI B
KUAKOCTSIX | razax. @poHTansHas
naboparopras padota «H3yuenue
TBIDKEHAS TENa IpH AeHCTBYH CHITBI
TPEHHD

16

Jlaboparopuas pabora Ne 1 «Mzyzenue
JBIOKESHUS Tella II0 OKPYHKHOCTH IO
IEeHCTBHEM CHII YIIPYTOCTH M TIKECTHY

Becsl 3nexkTpoHHEe, INTATHB
1a00paTOPHELL ¢ AepikaTenen,
JIAHAMOMETp, HATh, JICHTA
MepHas, et Oymaru, Tpys.
DIEKTPOHHEIH CEKYHAOMED

3aKoHBI COXpaHeHNHI B MeXanuke (2 4.)

17

WMnyasc MaTepHANbHON TOUKH.
Hpyras dhopMyIEpoBKa BTOPOTo 3aK0HA
HrioToHa. 3aK0H COXpaHEHK
HMITYTICa

18

(OpouransHast nadoparopHast paboTa
«/cceroBanue yIopyroro u
HEYIIPYTOTO CTONKHOBEHUS TEIN.
PeaxTuprOe ABHMKEHHEE. Y CIIEXH B
OCBOEHHH KOCMHYECKOI0
TIPOCTPAHCTBRA.

{TuMMHAPE METAITHYECKUE
(anrOMHHWEREI! H CTALHOM),
HUTS, [IACTHIIHH, FHITATHR
nabopaTOpHELA ¢ HEPKATEIEM,
nrHelika

19

Pabora cunel. MoDIHOCTD.

20

Oueprusi. KuneTndeckas SHEPIHS 1 €€
M3MEHEHHS,

21

PaboTa cuiist TOKecTH. PadoTa CHIBL
ynpyrocti. lloTeHIHaTbHAS SHEPIHI.

22

3axoH COXpadeHHUs SHEPTHHE B
MEXaHHKE. Y MCHBIICHHE
MEXaHHUIESCKOI SHEPTHH CHCTEMBI IO
JIeHCTBHEM CHIl TPSHHL.

23

Jlaboparopras pabota No2 «zydenue
33KOHA COXPaHEHHSI MEXaHHIECKOH
SHEPTHHY,

[Tpysxusa sxecTkocTEo 20 HiM,
rpy3 Maccod 100 r (2 mrt.),
mMTaTHB Tab0pPaTOPHEIH ¢
JepxareleM, IMHEHKS

Craruka (2 4.)

24

PasroBecue Ten. [leproe ycrosue
pPaBHOBECHS TBEPAOTO TEJla.

25

MowmenT cuisl. Bropoe yenosue
PaBHOBECHS TBEPJOLO TENa,

26-

Kontpomsnas pabora Ne 1 «Mexanmkay

MOJIEKYJISIPHAS @N3HUKA. TEIIOBBIE

ABJIERHAS (12 9.)

OCHOBHI MOIEKYIPHO-KHHETHIECK0H Teopmu (12w.)

27

OcHOBHEIE TIQIOMKEHUT MOIEKYJAPHO-
KHHETHYECKOH TeoprH. PasMepsl
Monekyir. Macca morexyn. KomrgecTBo
BEMECTBA

28

bpoyuosckoe nemxerre. CHIEL
B38HMOIEHCTBHST MOJICKYI.

29

Crpoenne ra3000pa3HbLX, MKUAKHX 1
TBEPIBIX Tell.

30

HIieansHEDl Ta3 B MOAEKYJLIPHO-
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KuHeTHYeckoit Teopun. OcHOBHOE
VpaBHEHHKE MONEKYILIPHO-
KHUHETHIECKOH TEOPHH rasoB

31 Temneparypa. TemoBoe paBHOBECHE.

OirpeiencHre TEMIEPATYPEL
AGcoIroTHAS TEMIIEPATypa.
TeMmeparypa - Mepa cpenHeH
KHHETHUSCKOM SHEPIHE MOJISKYI

32 H3mepenne cxopocTeii MOJIEKYI rasa

33 YpapHeHHE COCTONHHS HACAIBHOTO

rasa.

34 T'a3oBEIe 3aKOHEL Hemonctpanus «M3MeHeHne
JaBIEeHHUE Ta3a ¢ H3MECHEHHEM
o6'seMa IpH IOCTOSHHOH
TEMIIEPATYPe»: AATUHK
napnenust. Jaraux
TeMIepaTypEl, INTATHB, COCYX
11 JEMOHCTPAITHE Ta30BBIX
3aKOHOB, HACOC,
TemogeTpanus «M3MeHene
JapIcHWA ra3a ¢ U3MCHCHHCM
TEMIEPATYPEI IPH TOCTOAHHOM
obnemen:

JlaTavik fapeHns, JaTYHK
TEMIEPaTyphl, IITATHB, COCYT
JUIS IeMOHCTPALMH Ta30BhIX
3aK0BOB, IIMHEHKA, COCYT, C
BOZIOH, CIIEPTOBKAE.
THemoncTpamus «A3MeHCHEE
obLeMa ra3a ¢ H3MEHCHHEM
TEMIICPATYPbI IIPH MOCTOAHHOM
FABNEHAMY: DATYHK JABITCHHS,
JATYYK TEeMIIepaTypEL, IITATHB,
COCYI A IEMOBCTPATHE
Ta30BLIX 3aKOHOB, THHE}Ka,
cocyn ¢ BOZOH, CIHPIOBKA

35 JIaGopatopras pabota Ne 3 «OmbiTHAs JaTauK [aBieHs, JaTIHK

nposepka 3axoHa I'efi-Jlroccaxan TEMIIEPaTypPEl, INTAaTHB, COCYH
IS AEMOHCTPAIINHE Ta30BEX
3aKkoHOB. JIHHelKa, COCcy ]l ¢
TEIION BOJOH, COCY C
XOIOMHOH BOIOH
36 HacsineHHsiit map. 3aBHCHMOCTS Jarqux TeMIepaTypel,
MAaBNEHN HACKIINCHHOTO Mapa oT TEPMOMETP, MapiLi, COCYZ C
temieparypsl. Kumenue. @poHTaIBHAL BOZIOH
naboparopHas pafora «Mzmeperne
BIXKHOCTH BO3yXa»
37 BraxHOCTE BO3AYXA U €€ H3MEpPEHUEe
38 CrpoeHue B CBOMCTBA
KPHCTAIIMYECKHX ¥ aMOPHHEIX Ter.
39 BryTpeEHEII SHEPTHI. Jemoncrpars «V3MeHeHe
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BHYTpCHHEH SHEPTHH TeNd IPY
TPEHHH U yape»: NaTIuK
TEMIOSPATYPEL, ABe TOCKH, IBE
CBHHIIOBEIE IITACTHHKH.
MOTIOTOK

40

Pabota B TEpPMOMHAMIKE.

41

KomngecTBo TENIOTEL

42

Tleperlii 3aK0OH TEPMOJTHHAMHEKYL.
ITpumeneHne HEPBOTO 3aKOHA
TEPMOIHHAMUKI K Pa3/IHIHEIM
pPOneccaM.

43

HeoOpaTiHMOCTh IPOIECCOB B IPHPOJIE.

44

TIpuHIMIE NeHCTRHS TEIIOBBIX
meurareneit. KIIJ[ Tennosex
JBHTATCIICH.

45

Kourpomsaas padora Ne 2 «OcHOBEL
TEPMOIHHAMEKHY

AIEKTPOINHAMMKA (12 yaca)

DnexrpocraTnxa (6 1)

46

DnexTprdeckri 3apaj ¥ dIeMEeHTapHbIe
TACTHIEL 34KOH COXPaHeH:|T
JTIEKTPHIECKOT0 3apaa.

47

OCHOBHOM 38KOH 3IIEKTPOCTATHKH -
3akoH Kymona. Empanna
DNEKTPHUIECKOTO 3apsIa.

48

Dnexrpudeckoe mone. HampmKkeHHOCTR
3IMEKTPUIecKoro mojst. IIpuanmun
CYNEPIO3HIAN TOJeH,

49

CHIIOBBIE THHUY HIEKTPAIECKOTO IO
HanpspreHHOCTE TOIS 3aPsKEHHOTO
IIapa.

50

TTpOBOAHEKY B BIEKTPOCTATHIECKOM
TIOJE.

51

JIHSIeKTPHKH B BIIEKTPOCTATHYECKOM
none. TTomapr3alis JE3NeKTPHKOB.

52

IoTeHIEANbEAS FACPTHS 3aPHKEHHOI0
Tefla B OFHOPOIHOM
BNEKTPOCTATAIESCKOM IOJIE,

53

ToTenmuan ANEKTPOCTATHIECKOTO
IOJL, PasHOCTE IIOTEHIHANOB

54

Cea3p MeXIy HaUPDKEHHOCTHIO
BIIEKTPOCTATHICCKOTO OIS 1
HampsuKeHHeM, JKBUIOTCHITHAIIBHEIS
TIOBEPXHOCTH.

55

OIeKTpOeMKOCTE. EauHHITET
SIIEKTPOEeMKOCTH. KOHIEHCATOPEL
DHeprys 3apsKeHHOTO KOHIEHCATOPA.

56

Konrponsras paGota Ne 3
«DNEeKTPOCTATHKAY.

3aKOHBI IIOCTOAHHEOTO ToKa (3 4.)

14




)

57 OnexTpudeckuii TOK. Y CIOBHI, Hemorctpamus «HMccnenopanne
He0oDOXOIMEIE I €F0 CYINECTBOBAHMA. 3aBHCAMOCTH CHIIEL TOKA B
3axoH OmMa )i yIacTKa IeITH. TIPOBOJHAKE OT HAMPIIKCHILA»:
ComnpoTHBICHHE, IaT9aK TOKA, JaTIHK

HANpPSDKEHUS, PE3UCTOP,
PEOCTAT, UCTOUHKK THTAHA,
KOMILIEKT IIPOBOJOB, KIFOY
58 DIEKTPHYECCKHE 1ETH.
IlocmenoraTebHOE H TApAIIEIbHOE
COEJIHHEHNE I(POBOJIHHMKOB.

59 Jla6oparopras pabota Ne 4 «J3yqenue JaTaux Toka, HaTIuK
DOCIEAOBATEIHHOTO H IapallIeiIbHOTO HanpsOKEHHS, aMIepMeTp
COE/TMHEHNS IPOBOJHHKOBY. IBEIXIPEACIHHEIH, BOTETMETP

IBYXIIPEIENbHEL, PE3UCTOD,
HCTOYHHK THTAHAS, KOMIDIEKT
ITPOBOJOB, KIIOY

60 Pabora ¥ MOIMHOCTE IIOCTOSIHHOTO JaTauk ToKa, AaTUHK
toxa. @poHTaNEHas TadopaTopHat HaIPSKEHAS, aMISPMETD
pabora «V3Mepenue paboTE K JBYXTIpeNeIbHEIH, BONLTMETD
MOIIHOCTH JIEKTPHIECKOT0 TOKa» JIBYXTIpeneNbHELH, TaMIIOTKa,

HCTOYHHK ITHTAHAST, KOMIIIEKT
TIPOBOZOB, KIFOY

61 Anextposemkymas cuna. 3akox Oma
IUIst HOJTHOH LIEITH,

62 ' KomTponsaas pabota Ne 4 «3axon Oma
ZU7Is1 IOJTHOM NENHy

DneKkTprdeckni TOK B pasIUUIHEIX cpenax (2 1.)

63 OfeKTprYecKas MPOBOIHMOCTE .
PAsNHYHEIX BEIECTE. DICKTPHIECKA
TOK B IOIYIPOBOJHAKAX.

DeKTpHYecKas IIPOBOAEMOCTE
MOJYIPOBOAHUKOB IIPH HATHYIHHE
npuMecel

64 DnexTprIecKuil TOK 4epe3 KOHTaKT
TIONYIPOBOIHAKOR P-, N~THIIOB.

65 IMomy1poBoAHUKOBEIH AHO.

TpaH3HucTOp.

66 OnexTpHHecKEl TOK B KHIKOCTAX.
3aKOH 2JEeKTpOIH3a.

67 DneKTprueckyit TOK B rasax.

68 ITpomexxyTodHas aTTeCTAlEL
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KanennapHo-TeMaTHYeCKOe IITAHHPOBAHWE VISOHOI0 MaTepHaia

mo dusuke 11 Kmace

Ne Tema Kom- | [lara
ypoKa BO
JACOB
man | (akt
SJEKTPOIHHAMUKA (4 1)
Mar=urHoe 1noJje u
3J1eKTPOMATHATHAS HHAYKIHS (4 o)
1 BsaumopeiicTBHe TOKOB. MarHHTHOE HemoHcTpanug «MaMmepenue
TIOJE. IIOTIA OCTOSHHOTO
MarHaTay. JaTInK
MATHATHOTO IOJI,
IOCTOSHHBIM MarHuT
IIOJIOCOBOIA.
HemoHctpanus «F3amepenue
TONSA BOKPYT IIPOBOIHHKE C
TOKOMY: JATIHK
MargHTHOTO II0JIA, [BA
[ITATHBA, KOMILIEKT
IIPOBOLOB, HCTOYHHK TOKA,
KITIOY
2 Bexrop marsuTHOR HEAYKIHN. JIuHrR
MarEATHOTO ToJL. MoIyms BeKTopa
MarEnTHOH nEaykimn, Cana AMnepa
3 Bxopmas KOHTpoIbHas paboTa
4 MarupTaei noTox. JJabopamopran .
paboma Nel «(HzMeperne MarauTHOL
WHIYKIHE
5 MarsuTHOe IIoIe,
6 SIByenue 3MeKTPOMArHHTHOM
HEXYKOHH., MarHgTHEH ITOTOK, 3aK0H
9NCKTPOMATHATHOM HHIYKIIHH
7 Jabopamopnan paboma Ne2 JaTIuK HanpsKeHHs,
«H3ydeHne sBICHEA JATYMK MarHHTHOTO IO,
BIEKTPOMATHHTHON MHIYKITHIY TMHEeHKA, KATYNIKa-MOTOK,
TIOCTOSIHHEIN [IOIOCOBOH
MAarTHET, TpyOKa n3 [1IBX,
KOMILIEKT POBOIOR,
IOTATHB ¢ ASpIKATESIIEM
g Camounuykiuns. MHAYKTHBHOCTD.
9 OHeprus MarguTHOIO II0JA TOKA.
DIeKTPOMATHUTHOE OsIe
KOJEGABMA M BOJHDBI (134.)
MexaHda4gecKde M 2IeKTPOMATHUTHEIE
KoJiebanns (6 1)
10 CBobOomHEIe H BEIHYKICHHEIC
MeXaHuuecKHe KOJeOanus
11 | MareMarnuecknii MagTHUK, JIMHaMEKa HeMoHCTpanus
KOJIe0ATEIBHOI0 NBIKECHUA. «Konebanus HUTIHOTO
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MAaSTHUKA B CBODOIHEIE
Koe0aHus Ipy3a Ha
IPYXUHE»: TATHHK
YCKOPEHH, IITATHB C
KperexoM, Habop rpy3oB,
HUTE, HA00p IpyIKIH

12 | T'apmonnueckue konebamus. Pasa
xonebamii
13 | JIabopamopuas padoma Ne KompsroTep, HaTiHK
3«Omnpenenenne yCKOpEHNA YCKOpPEHHS, TPY3 ©
¢cBoDOHOrC TaZIeHHs IPH IIOMOITH KPIOIKOM, JIETKAsI 1
MAasITHHKA» HepacTsKIMas HATE.
pyJIeTKa
14 CBoOoHEIC B BRIHYKIEHHEIS
DIICKTPOMATHHTHEIC KOJIeOaHTI.
15 | KoneGarenrsusii konTyp. [IpeBpamenne
SHEPTAA IIPH IEKTPOMArHHTHEIX
konebanus
16 | lIpeppaimenue SHEPTHE OIPH
TapMOHHYECKMX KOIeOaHIsX.
17 | Bemyxpenusie kojaebanns. Pesoxanc.
18 | YparHeHHS, OIMCHIBAIOIIHE IIPOIIECCEH B
KonebaTenpHOM KOHTYpE
19 | Ilepwox cBOGOMHEIX DIEKTPHYESCKHX
xonebanni
20 | IlepeMeHHEIH 3JE€KTPHYCCKHAH TOK Hemoncrpanus «M3MepeHne
KapaKTepHCTHK
IEPEMEHHOTO TOKA»:
JBYXKaHAIBHAS IPUCTARKA-
ocraorpad, 3BykoBoit
reHeparop, Habop IPoBOJOB
21 AKXTHBHOE COIIPOTHBIICHHE B IETTH
[IEPEMEHHOI0 TOKA
22 | DIeKTpHYECKHH PE30HAHC HeMoHCTpAIHL
«ITocienoBaTeNbHBIA B
napajuIeNibHbLA PE30OHAHCY:
JBYXKaHAIbHas IPHCTaBKa~
ocinorpady, 3ByKOBOH
TeHeparop, pesucTop 360
Owm, xarymxa
maaykTaBHOCTH 0,33 MIT,
xoHgercarop 0,47 MxO,
Ha00p IIPOBOIOB
IIponzBoacTBO, NIEPEIada H
HCHOIB30BaHUe DIeKTPHYECCKOH
SHeprau (2 4.)
23 | Tpauchopmarops!. Ilepenaua HeMoHCTpanus
DIIEKTPOSHEPTHH. «rparchopMaropy:

IBYXKaHalbHAas IPHCTaBKB-
OCHEIOTpaf, 3BYKOBOH
T€HEPaTop,
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MHOT000OMOTOUHBIE
TpaacopmaTop, Habop
IPOBOZOB

24 | 'eHepHpOBaHME 3IEKTPHUCCKO
SHEPrHy.
25 Pemenne 3amag mo Teme
«TpascdopMaTopsn
26 | Konwmponsnas paboma Ne 1
«MexaHWdecKre U 3IeKTPOMarHATHEIC
Konebaguay
MexanuveckHe BOJHBI (24.)
27 | Bommosrle senennd. PactipocTpanenue
MEXaHHUYESCKHUK BOJIH.
28 | Jnunaa BonHel, CKOPOCTE BOJHEL
YpapreHHe Oeryiel BOXHEL
29 | BouHel B cpexe.
JDJEeKTPOMATHHTHBIC BOJHBI (24.)
30 | DnexTpoMarHHTHAS BOJIHAL
31 | Vizobperernrme paguo A.C. Ilomorsm.
IIpuHIMOE PaHOCBS3H.
32 | CrojicTRa 5IeKTPOMArHHTHEIX BOJIH.
33 | O6o0maromuii ypok « OcHOBHEIE
XapaKTEPUCTHKY, CBOHCTBA H
HCTIONB30BAHUE BIIEKTPOMATHHTHBIX
BOJHY.
34 | Koumponsuan paboma Ne 2
«MexXaHm9ecKHe U 3IeKTPOMAarHUTHEIE
BONHED)
OITHKA (8 u.)
CeeTopble BOJHBI (4 4.)
35 | Ilpmaman [ofirerca. 3aKoH OTpaKeHU
CBETA.
36 | 3axoH IpETOMIIEHHS CBETA.
37 | IlomHoe oTpaxkeHHEE.
38 | JImmza. Ilocrpoenre n3obpaxeHnt,
JiaBaeMEIX TuH3aMH. QopMmyrna TOHKOR
JIHH3EL Y BeIMYeHMEe IMH3EL
39 | Jabopamopuas padoma Ned OcBeTHTEND C ACTOYHHKOM
«Onpenenesue ONTHYECKOH CUIE] H cBeTa Ha 3,5 B, ucroununk
(OKYCHOI'O PACcCTOSIHUS cobupatomeit ITHTAHS, KOMIJIEKT
TIHH3ED} : IPOBOJIOR, IENERas
quadparma, SKpax
CTAIBHOH, HAIIpaBILIIOMAL ¢
H3MEPUTENEHOM ITKaNoH,
cofuparoniue THH3EL,
pacceHBaloIas JIHH3A,
cnaity «Mozens npeameray
B pelitepe
40 | Jlucmepcus ceera.
41 | WnTephepernid MeXaHHISCKUX BOTH H
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CBETA.

42 | Jludpakuus MeXaHMUECKHK BOITH
JadpakiinoAAas peIIeTKa.

43 [TomepeIHOCTE CBeTOBBIX BONH H
DIIEKTPOMATHHTHAS TEOPHS CBETA
Jlabopamopnan paboma Ne5
«/3sMepeHHe ITHHE] CBETOBOH BOJIHED)

Haxyuenue H ceRTPLI (2 9.)

44 | Buge! usnyuenuii. Verognnuku csera

45 | CoexrpanbHEIM aHamm3.
Jabopamopuan paboma Ne 6
«HabmoaeHze CIIONTHOTO H
THHEHYATOTO CHEKTPOBY

46 | MubpakpacHoe, yIbTpadHONETOBOE K
PEHTTEHOBCKOE M3IIyJEHHS.

47 | Ilxana 3TeKTPOMATHATHEIX H3IYUeHHH
JJIeMeHTSHI TeOPHH 0THOCHTEILHOCTH

(2 1.)

48 | IToctynaTsl TEOPHE OTHOCHTEIBHOCTH.
OTHOCHTENHHOCTE OAHOBPEMEHHOCTH.

49 | OcHOBHEIE CIEICTBHS U3 IIOCTYIAaTOB
TEOPHH OTHOCHTENFHOCTH. DJIEMEHTEL
DEJLITHBACTCKON THHAMEKY,

50 | Konmponsnan padoma Ne 3 «OnrrKa.
SneMeHTs TEOPHH 0THOCUTENBHOCTHR

KBAHTOBAS ®H3UKA (9 4)
CepeToBbIE KBAHTSI (2 4.)

51 | 3apoxJeHrne KBaHTOBOW TEOPHH,
QOoToadhexT.

52 | Teopusa dorosddexra.

53 | DoToHSBL

34 Pemenne 3amaq 110 Teme «CBESTOBBIE
KBEHTED.

Atomuas $uinka (2 4.}

55 | Onsrtsl Pezepdopna. Saepras MOneib
aToMa,

56 | Kpanrossie noctynarsl bopa. Mozens
aToMa Bogopoza o bopy.

®u3nka aroMuoro sapa (5 4.)

57 MeTons! HAOMIOACHES B PETHCTPAITHE
JNEeMEHTapEBIX YACTHII

58 OTKpHITEE PAIHOAKTHBHOCTH. Alb(a-,
OeTa- ¥ raMMa- W3ITy9eHHsL

59 | PagmoaxkTHBHbIC IPEBpaIlCHIA.

60 | 3akoH pagHOaKTHBHOTO pacTaia.
Ilepmop monypacmazna.

61 OTKpEITHS HEHTPOHA.

62 | Ctpoenue aroMHOTO A1pa. fnepusie

CHJIBIL 3Heprpm CBsI3HA ATOMHEIX JAIED.
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63

SImepHble peakiHK. JHEPreTHYeCKUH
BBIXOJT SAESPHBIX PEaKITHI.

64 | Henenue amep ypasa. [lemHEBIE AnepHBIS
peaxiuy. JAnepHsli peakTop

65 | TepMosgneprsle peakium, [IpuMenernue
SOCPHOI DEEPIreTUKEL.

66 | Konmponsnaa papoma No 4 «Atom 1
ATOMHOE SOPO»

67 | buonmordueckoe ACHCTRHE
PafHOAKTHBHEIX H3AyIeHHH. DTalst
PasBATHA (HU3UKA DIEMEHTAPHEIX
YaCTHAIL

68 TIpoMexxyTodHAd aTTECTAIS

Ipadux nabopatopusx paboT 10 Kracc

Tema

Jara

JIaGoparopuas pabora Ne 1 «M3yueHHE ABMKEHHS TEMIA IO OKPYKHOCTH
0J fSHCTRYIEM CHI YIPYTOCTH K TSKECTHY

JlaGoparopHas pabota No? «/3ydeHre 3aK0Ha COXPAHEHHT
MEXaHHUIECKOH SHEPIUH).

JIabGopartopuas pabora Ne 3 «OnsrTHas nposepka sakona I'eli-JIioccakay

JIaGoparopuas pabota Ne 4 «M3yueHne I0CIEIOBATENBEHOTO X
MapalUIeIbHOTO COENNHEHES IPOBOIHHIKOBY

I'paduk xouTpomsHex paboT 10 Kmacc

Tema

Jara

Bxopras korTpoabrad paborta

Kontponeras pabora Ne 1 «Mexanuxan

Kontponsuas padota Ne 2 «OcHOBBI TEpMOIUHAMHKH)

Konrpommras pabora Ne 3 «OHEKTpoCTaTHKAY.

LW N

KorrponsHas pabdota Ne 4 «3akor OMa 114 ITOJHOMN I

'patdmk naboparopusmx pabor 11 knace

Tema

JlaTa

JlaGoparopras pabota No 1 MsMepenye MarHUTHOH VHIYKITHH

JlaGoparopHas padora Ne 2 VsyueHue SBIEHHSA 2IEKTPOMATHETHOH
WHIYKIHA

Jla6oparopuas pabora Ne 3 OupezneneHye yCKOPEeHHS CBOOOTHOTO IA/EHHL

OpH IOMONTHY MadTHHEKA

JIaBopatopras pabota Ne 4 OnpezeneHre ONTHYECKOH CHIBI H (POKYCHOTO

paccTosiHus CoOMparommell JHH35EI

Jla6oparopras pabota No 5 MzMeperye ATHHEL CBETOBOM BOJIHEL

Jla6oparopuad pabota Ne 6 HabmomeHue CIONIHOTO ¥ IHHEAYaTOro
CIIEKTPOB
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