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1 HOACHUTEJBHASA 3AIINCKA

JlononHuTenbHas 001eo0pa3zoBaTeNbHas MporpaMMa €CTeCTBEHHOHAYYHOU
HampaBieHHocTH «OnmuMnuannas Gu3ukay (majgee — TMporpaMma) HMEET
yrayOJeHHBIN YpOBEHb U MpeHa3HavaeTcs A1 00y4aronInuXcs/BOCIMTaHHUKOB 7 -
11 kmaccoB oOpazoBarenbHbIX LIeHTpoB DoHga Auapes MenbHUuYeHKO (Hanee —
OLLD).

[Iporpamma opueHTHpOBaHa Ha (pOpMUPOBAHUE OOIIEH KYIbTYphI U CBsI3aHa
C MHUPOBO33PEHUYECKUMH, BOCHHUTATEIbHBIMA U Pa3BUBAIOIIMMHU  3aJa4aMU
oOpa3oBaHMsl, 3a/1Ja4aMy COL[MAJIM3AlUY, IPU3BaHa CIIOCOOCTBOBATh:

- UHTEJUIEKTYyJIbHOMY Pa3BUTHIO YYAIIUXCS;

- (hopMUpOBaHUIO 3HAHUHN U YMEHUH, HECOOXOAUMBIX B IOBCETHEBHON KU3HMU;

- MIOBBIIICHUIO MOTHBAIMU yYalIuXcsl B 00y4eHUH (PU3HKE;

- Pa3BUTHUIO IMO3HABATEJIBHBIX MHTEPECOB U CIIOCOOHOCTH CaMOCTOSITENBHO
J0OBIBaTh 3HAHUSL.

[Iporpamma «OnumnuanHas ¢u3nka» pa3padoTaHa s 3aHIATHH C
BBICOKOMOTHUBUPOBAHHBIMU,  OJIAPEHHBIMH  IIKOJbHUKAMHM B  KOHTEKCTE
JOTIOJIHUTEIBHOIO  OOpa3oBaHMs, C  HUCIHOJb30BAaHMEM  HMHHOBAIMOHHBIX
00pa30BaTeNbHBIX TEXHOJIOTUH, B TOM YHCJIE TIOCPEICTBOM YUYaCTHsI B IPEIMETHBIX
OJINMIHUAAAX.

AKTYaJIbHOCTh TNPOrpaMMbl 00YCJIOBJIEHA TPEOOBAHUSIMU COBPEMEHHOTO
obmiecTBa K (POPMUPOBAHUIO CUCTEMBI PabOTHI C OAPEHHBIMU JIE€THbMU B YCIOBHSIX
JIOTIOJIHUTENhbHOTO 00pa3oBanus B OL[D.

[Iporpamma pa3zpaboTaHa Ha OCHOBE CIIEAYIOIIUX TOKYMEHTOB:

— 3akoH Poccuiickoit @enepaun «O6 odpazoBanumn» (DenepanbHbld 3aKOH OT 29
nexadps 2012 r. Ne 273-03);

— npuka3 MunucrepctBa npocseuieHus PO ot 9 nosOps 2018 1. Ne 196 «O06
YTBEPXKJICHUHM TMOpPSIKA OpraHu3allid W OCYILECTBICHHUS 00pa3oBaTENIbHOU
JEeSATEIbHOCTH IO JAOMOJHUTENbHBIM 0011€00pa30BaTENbHBIM IPOrPaMMam»;

— KOHUEMUHUS Pa3BUTHs JONOJHUTENBLHOTO oOpa3zoBaHus nered (Pacnopsbxenue
[TpaButensctBa PD 0T 4 centsaops 2014 1. Nel1726-p);

— IMOCTAaHOBJIEHHE [ TaBHOTO roCy1apCTBEHHOTO caHuTapHOTO Bpada ot 28.09.2020r.
Ne 28 «O06 yrBepxnenun canutapabix mpaBun CII 2.4.3648-20 «CanurtaphHo-
AMUIEMUOJIOTUYECKUE TPeOOBaHUSA K OpraHM3alMsIM BOCHUTAHHUS U OOy4YeHus,
OTJIbIXa U O3JJOPOBJIECHUS AETEU U MOJIOAEKNY;

— IMOCTAaHOBJICHHE [ TaBHOTO rOCy1apCTBEHHOTO caHUTapHOTO Bpada ot 28.01.2021r.
Ne 2 «O6 yrBepxkaeHuu canutapubix npasun  CanlluH  1.2.3685-21
«'urueHnyeckue HOpMaTUBLI U TpeOOBaHHUs K 00ecIeyeHnI0 6€30NaCHOCTH U (UJTH)
O€3BpEHOCTH JIJIs1 YeoBeKa (PaKTOPOB CPeIbl OOUTAHUS.

Ilenaroruveckasi  1eJiecCOOOPA3HOCTh  TMPOTPAMMbl  3aKJIOYAETCS B
oOecreyeHuu ajanTalyy MKOJbHUKOB K JKU3HU B 0OLIECTBE, MpodeccuoHaIbHOM
OpUEHTAllMM, a TakXKe€ B BBISIBJICHUM U TOJJEPKKE YYallUXCs, MPOSBUBIIMX
BBIJAIOLINECS CIOCOOHOCTH.


https://docs.cntd.ru/document/566085656#6580IP

HoBu3Ha mnporpaMmbl 3aKJIIOYaeTCsi B NPUMEHEHHM HOBBIX pEIICHUMN
npo0JieM JOMOJHUTEIIBHOTO 00pa3oBaHus B paboTe C OJapeHHBIMU yUYalllUMHCS; B
UCIIOJIb30BaHUU PEUTHHIOBOM OLIEHKH JOCTIXKEHHUH yuamuxcs (naigee — POIAY) mo
busuke (Ilpunoxenue A).

Ieau nporpamMmmal:

— MOBBIIIIEHNE UHTEPECca IKOJIBHUKOB K 3aHATUSAM (PU3HKOM;

— OoJee paHHee MPUBIICYCHHE IIKOJIHHUKOB, OJApEHHBIX B 00iacTH (DU3HKH, K
CHUCTEMaTUYECKUM BHEIIKOJIbHBIM 3aHATUSAM;
— cTUMyJIHpOBaHHE Bcex (Gopm paboOThl C OZapEHHBIMH JETHMH U CO3/IaHUE
HEOOXOUMBIX YCIOBUMN JJIs MOAJEPKKU ONapEHHBIX JETEH;
— BBISIBJICHHE U Pa3BUTHE Y 00yYaOIIKXCs TBOPUECKUX CIIOCOOHOCTEN U HHTEpEca
K Hay4HO-HMCCIIEI0BATENbCKON JEATEIBHOCTH B 00s1acTU (PU3UKH, B TOM YHCIIE
B 00JacTH (pU3MUECKOT0 IKCIEPUMEHTA;
— NOMyJISIpU3alys U poIaraija HayYyHbIX 3HAHUI;
— MOTHBUPOBAHHME YYaIIUXCS HAa JOCTH)KEHHE YCIIEXOB B OCBOCHUHU (U3HKHU
IIOCPEACTBOM Hcnoap3oBanusa POLY.
[TocTaBieHHBIE LIETU TO3BOJISIIOT PEIIUTH CAEAYIOIINE 3aJaAYM:
— c(opMUPOBATH y yYAIETOCsl YBEPEHHOCTh B CBOMX CHJIAX;
— Pa3BUTh CIIOCOOHOCTH OBICTPO OPUEHTUPOBATHCS B HE3HAKOMOU (DU3UYECKOM
CUTYyaluH;
— chopMHpOBAaTh HAaBBIKM CaMOCTOSATEIBHOM pabOThl C HMCTOYHUKAMHU
uH(popMaIuu, NOTPEOHOCTh B MOCTOSIHHOM CAMOPAa3BUTHH.

O0bém, coaepxkaHuMe W IUIAHMpPYeMble Ppe3yJabTaTbl IIPOTPAMMBbI
ONPENENSIOTCA HMCXOAs U3 OCOOEHHOCTEW OJap€HHBIX ydalluxcsi B 00JacTu
€CTECTBEHHO-MaTeMaTHYeCcKuX Hayk. Bmecte ¢ Tem mpu omnpeneneHun oO0bEMa U
COJEp’KaHUSl MPOrpPaMMbl YUYUTBIBAETCA CIOKHOCTh KOHKPETHOM TeMbl 110
OTHOILIEHUIO K JIPYTMM T€MaM pasfielia, BO3MOKHOCTb MPUOOPETEHUS yUaIlIUMUCS
MPAKTUYECKOTO OMbITAa M OCYLIECTBICHUS MEKIpPEAMETHBIX cBsizeld. Ilomxonbr k
ompeiesIeHUI0 00BEMa U COAEpKaHUsl OCHOBAaHBI Ha OLIEHKE UCTO0JIb3yeMbIX B POY
koa(hdurmenToB cioxnoctu (nanee — Kci) u 3naunmoctu (K3H) momaBaemoro
Matepuana nporpammsl (IIpunoxenue A).

Cpoxk peajmn3anum nNporpaMmmsl — 5 JeT.

OO0mmmii 00bém — 832 yaca.

[IpomomKUTEeNEHOCTh YueOHOTO ToAa — 32 HEJeNH.

3aHATUS TPOBOJATCA PEryJsipHO B TIpynmnax, cQOpMUPOBAHHBIX IO
BO3pacTHOMY IIPHMHIIMITY, IO 4 yaca B HEJEIIO CO y4alluMucs 7-8 KJ1accoB U 1O 6
4acoB B HeJENIO ¢ ydanumucs 9-11 knaccos.



HaGop B rpynmbl 4YMCIEHHOCTHIO 10 12 4YENOBEK OCYIIECTBISETCS Ha
KOHKYPCHOM OCHOBE IO pe3yJbTaTaM TOPOJCKON OJIMMMONAAbI, 3K3aMEHOB U
cobeceqoBaHU.

®opMbl paboThl Ha ypoke — Kpatkoe, He Oojee 10 MUHYT, OOBsSCHEHUE
OCHOBHBIX ITOJIOKEHHM M3y4aeMoro marepuana. Jletaam u HI0aHChI BBIACHSIOTCS B
IIPOLIECCE PELICHUs YYallMMMCS TEOPETUYECKMX M DKCIIEPUMEHTAJIbHBIX 3ajad,
BOCTIPUATHS JEMOHCTpaluii (PU3NYECKUX SBJICHHUM, BBHIMOIHEHUS J1a00paTOPHBIX
pabort u Jip.

OTIHYHUTEJbHOM O0CO0CHHOCTBI0 TMPOrPaMMBbl  SIBJISIETCS  BBIJCIICHUE
IIPaKTUYECKON YaCTH 3aHITUI B OTACIBHYIO CAMOCTOSITENIBHYIO TEMY. DTO IO3BOJIAT
[I€Iarory IOoJHee MPOSBUTH CBOW TBOPYECKUU IOTEHIMAN B II0AA4e Marepuasa ¢
y4eTOM OCOOEHHOCTEH YCBOEHUSI Marepuana ydyeHukamu. OTinuuMe JTaHHOTO
pasziena OT OCTaJbHBIX (TEOPETUUECKUX) 3AKIIOYAETCS B TOM, YTO OH MPOXOJIUTCS
HE OTAEJIbHBIM OJIOKOM, HO PABHOMEPHO PACTIPEEIISIETCS B TEUEHHE y4eOHOT0 roia.
Teopernueckue 3HAHUS, HEOOXOAUMBIE [JIsl PELICHUS NPAKTUYECKUX 3aaad,
COOTBETCTBYIOT MAaTe€pHally, NPONIACHHOMY 3a IPOLICAINN IEepUoJ H3Y4YECHUs
¢u3ukn (0 cXxemMe HaKOIUIeHWs 3HaHui). B 5Toll cBs3u Tema mnporpammbl
«JKCnepUMEeHTalIbHble 3aladyd  (U3NYECKUX OJUMIHNAA», OTHOCSIAsCS K
KJIFOUEBBIM 3JIEMEHTAaM IMPOTPaMMBbI Ka)J0ro Kilacca, MOKET ObITh HE CBSI3aHa C
MaTepuanioM, KOTOPbIA pa3Oupaercs MapamuielbHO HAa TEOPETHUECKUX 3aHATHUSIX.
3aHATHS 110 3TOW TEME IPOTPAMMBI SIBIIIFOTCS aHAJIOTOM JKCIIEPUMEHTAIBHOTO Typa
Ha PErMOHAJIBHOM M 3aKJIIOYMTEIIBHOM JTanax BcepoCCHMUCKOW OJMMIIMAIbI
IIKOJBHUKOB. B XO0[€ MNpakTUYECKUX 3aHATUN Yydalluecs IIOIYy4aroT 3aJaHue
pa3zpaboTaTb METOA HU3MepeHus (U3MUECKONM BEIMYMHBI WM HCCIEIOBATh
HEKOTOPYIO 3aBUCUMOCTb IPH HCHOJIb30BAaHUM MPEIJIOKEHHOTO O0OpYyI0BaHUS.
[Tpu sTOM BBIOOp MeTOMa U criocoba U3MEpeHuil — mpeporatuBa yuamierocs. [lo
OKOHYAHWUM BBITIOJIHEHMS 3aJaHusl ydamuecs opOpMIISIOT pe3yJbTaThl padOThI B
dbopme CTaHIapTHOTO OTYETA, KOTOPBINA CAAIOT MPENO0IaBaTelI0 B KOHIIE 3aHATHS.

Oxupaercs, 4To B pe3yJabTare 00y4eHHs 110 JaHHOM IporpaMMe yJaiiuics
Oyner:

— 3HaTh (PU3UKY B 00BbEME TAHHON TTPOTPAMMBI;

— YMETh pelaTh pU3nYecKue 3a1auu;

— BJIQJICTh HABbIKAMU HCIIOJIb30BAHUS U3MEPHUTENBHBIX MPUOOPOB, C KOTOPHIMU OH
CTQJIKUBAJICS IPU BBIMOJIHEHUH JIA0OPATOPHBIX padoT.

Pe3yabTaThl OCBOEHHMSI MPOTrPAMMBbI OIPEACISIIOTCS C HCIOJIb30BAHUEM
POJY. Jlns kaxmoro 0yioka TeMbl omnpeesaeHbl Kod(PGUIIMEHTh 3HAYUMOCTH U
CJI0’)KHOCTH, HA OCHOBAHUH KOTOPBIX PACCUUTHIBACTCS UTOTOBBIN perTHHT. [lepeBos
POJ1Y B nsaTuOAIBbHYIO MIKATY OCYIIECTBIISETCS CIEAYIOINM COOTBETCTBUEM:

0% - 30% — «2»;

31% - 60% — «3»;



61% - 80% — «4x»;
81% - 100% —«5».
CucreMaTHYeCKUl KOHTPOJb OCBOCHHUS IpeaMeTa YCIOBHO JICIUTCS Ha

TEKYILLIHUH, IPOMEKYTOUYHBIN U UTOTOBBIN.

Texywuit Kkonmpoab— KOHTpPOJIb B Tmpoiiecce oOydenus. [lo ¢gopme 310
TEKyIIHe KOHTPOJIbHbIE paboTel B (opme onuMmmuaa Mo OJoKaMm, MpoBepKa
JIOMAIIHETO 3aJ]aHusl, peIIEHUE YKCIIEPUMEHTAJIbHBIX 3a/1a4.

Ilpomescymounviii KOHmMpPOp — KOHTPOJIb IO TEME, KOTOPBIA MOXET
IPOXOJIUTh B BUJE KOHTPOJBHON OJIMMIMUAAbI, SKCIEPUMEHTAIBHON OJUMIIUAIbI U
np. K ykazanHOMy BHAY KOHTpOJS OTHOCHUTCS TaKX€ KypCOBOM 3K3aME€H —
IIEPEBOIHOM, UTOTOBBIN 110 KypCY DK3aMEH.

Hmozoewlit KOHmMpPoJ1b — BBIITYCKHON DK3aMEH.



2 YYEBHO-TEMATUYECKHWH IVIAH U COAEP)KAHUE

7 KJIACC
[128 yacoB, 4 yaca B HegeaI0]
Oo01ee
m B Tom B Tom KonTpoub
KO0JI-BO
Ne HaunmenoBanue TeM U 0JIOKOB qeGHALX qucje qHuce HbI€ Kca K3u
y Teopusi | MPAKTUKA | pPadoThI
4acoB
Puznyeckne BeJauuunbl. U3mepenne GuzndecKux
Tema 1 perue ¢ 8 7 1 2 4
BeJIUYHH
®dusnueckasa BenuurnHa. Enuauiel namepenus. Ilepero
Biok 1 FHHEL P peBOA 3 3 2 4
BEJIMYMH U3 OJHUX €JIMHUIL B IPyTUe
N3mepurenbrbie npubopsl. Lena nenenns. [lorpemHroctr
Briok 2 P pubopst. Lieta 1 P 4 4 2 4
HU3MEPEHUS
KontposabHas padota no Teme Nel 1 1
Tema 2 | Macca, ILIOTHOCTD 8 7 1 3 3
[Tonsitue maccel. Enunuiiel usmepennst maccbl. O0beM Tell.
bnoxk 1 3 3 2 4
ITnmoTHOCTH BemiecTBa
bnok 2 | IlmoTHOCTE cMecel U crutaBoB. CpeaHsist IIIOTHOCTb 4 4 3 3
KontposbHas padora no reme Ne2 1 1
Tema 3 | Mexannueckoe IBHKEHHE 20 18 2 4 3
Baok 1 MexaHnueckoe ABUKEHUE, MYTh MepEMEIICHUE. 6 6 3 3
PasHoMepHoe nBmxenue. Ckopocts. CpeliHsisi CKOPOCTh
['paduiku 3aBUCUMOCTEH BETHMYNUH, ONMTUCHIBAIOIITUX
bnox 2 6 6 5 3
nBmkenue. Pabora ¢ rpagukamu
OTHOCHUTEIHLHOCTE ABMKCHUS, CHCTEMEI OTCUETa. 3aKOH
B0k 3 AP ' 6 6 4 3
CJIO’KEHHUSI CKOPOCTEHN
KoHTtposbHas pabota mo teme Ne3 2 2
CuJiibl B mpupoje, B3auMojaeiicTBre Tejl. Y cJaoBus
Tema 4 prpoae, A 26 24 2 4 3
paBHOBecHsl TeJl. MOMEHTBI CHJI




B3anmopencreue ten. Buael cuin. PaBHoencTByromas

brnok 1 4 4
cuia
Cuna TspxecTH, cuitbl peakiui. CUilbl HaTSDKEHUS! HUTEH,
biok 2 4 4
0J10KH
Buok 3 Cunel ynpyrocty, 3akoH ['yka. ITpyxuHbl, cucTeMbl 4 4
IPYKUH
Buok 4 Peryarn. MomenT cuisl. [IpaBuino MOMEHTOB. Y cioBue 12 12
paBHOBECHsI TeJl
KonTposnpHas padora o Teme Ned 2 2
Tema 5 JlaBjieHHe B )KMIKOCTSAX M razax. OCHOBBI 26 24 5
THAPOCTATHKH
JlaBneHue B )KMIKOCTAX M ra3ax. 3akoH [lackais.
brok 1 | Atmocdeproe naBineHue. Pacuer naBieHus. 8 8
CooOuraronyecs cocybl
Pacuer cuit, AelicTBYIOIUX Ha MMOBEPXHOCTH TENa B
brok 2 | skuakocTH, uyepes naBieHue. [ mapaBinueckuii mpecc. 8 8
Cuibl, feiicTBYIOIME HA KPUBOJIMHEHHYIO TOBEPXHOCTh
Bitok 3 [InaBanue ten. Cunna Apxumena. I3smenenue ypoBHs 5 5
KUJIKOCTH. CBSA3b YPOBHSI JKUIKOCTH C BECOM
KonTposnbHas pabora no teme Ne5 2 2
Tema 6 | PaGoTa 1 MOIIHOCTH. DHEPrus 12 10 2
Eiok 1 Mexanuueckasi paboTa JUIs CHJI, HallpaBJIEHHBIX BJIOJb 5 5
nepemMenieHuss. MonHoCTh
Kunernueckas u noreHuumansHas sneprus. Vizmenenue
bnox 2 | sHepruu npu coBepiieHuu padotsl. ['paduku npu ) )
pelIeHnH 331a4 Ha paboTy U MOUTHOCTb
KonTponbHast pabota no teme Ne6 2 2
Tema 7 | DkcnepuMeHTAJNbHBIC 321241 (PU3HMYESCKUX 0JTUMITHAJ 24 22 2
brok 1 | DkciepuMeHTanbHbBIC 3329l (PU3HUECKUX OJTMMITHA]] 22 22
KonTtposnbHast pabota o Teme Ne7 2 2
KypcoBoii sx3ameHn 4
Bcero 128 90 22 16




8 KJIACC

[128 yacoB, 4 yaca B Heaea10]

O0mee
= B Tom B Tom KonTpoJsn
K0JI-BO
Ne HaumeHnoBaHue TeM u 0J10K0B YeGHDBIX qmciie qucJie HbIe Kea K3n
y Teopus NMPaKTHKA padoThI
4acoB
Tema 1l | TenJioBble fIBJIeHUS 38 36 2 4 3
TennooOmeH 6e3 U3MEHEHUs arperaTHoro
brnoxk 1 12 12 3 3
COCTOSIHUS. Y paBHEHHUE TEIUIOBOTO DajlaHca
Biok 2 Tennosas momuocts. KITJ] HarpeBatens 4 4 3 3
da3oBbIe IEPEXObl, U3MEHEHHE arperaTHOro
Biok 3 PEXOABL P 8 8 3 3
COCTOSIHUS BEILIECTBA
biaok 4 | TennooOMeH ¢ okpyxarolei cpenoi 8 8 4 2
biok 5 TennonpoBOIHOCTE B TBEPABIX TEIaxX 4 4 4 2
KontposbHas padota no teme Nel 2 2
Tema 2 | DuekTpuueckue siBJeHHUsI, IOCTOSHHBIN TOK 38 36 2 4 3
Onexrpudeckuit Tok. Cuiia Toka, HalpspKeHHe,
biok 1 CONPOTHUBJICHHE. Y IEJIBHOE CONPOTUBIICHUE 4 4 4 2
IIPOBOJIHUKA
[TocnemoBarenpHOE, TapaLIEIIEHOE COSAMHEHUE,
brok 2 | pacdeT TOKOB M HalIPSHKEHUH B AIIEKTPUYECKUX 6 6 3 3
TETISIX
boxk 3 CumMeTpruuHbIe cXeMbl. beCkOHeUHbIe Ienu 4 4 4 2
bnok 4 | IlpaBuna Kupxroga 6 6 4 3
braok 5 | AMmepMeTpbl, BOJIBTMETPHI B DIIEKTPHUYECKHUX TIETISIX 6 6 3 3
Bonsramnepnsie xapakrepuctuku (BAX).
brnok 6 4 4 4 2
Cnoxenne BAX
PaboTa 1 MOUTHOCTb IEKTPHUECKOTO TOKA. 3aKOH
bnox 7 P 6 2 4
Jlxoynsa —Jlenna
Konrtponbnas padora o reme Ne2 2 2
Tema 3 | I'eomerpuyeckasi ONTHKA 24 22 2 3 3




[IpssMonMHENHOE pacpOCTpaHEHUE CBETA. TeHb,

Bbaok 1 4 4
MOJTyTEeHb

brok 2 | Ilnockue 3epkana. CHCTEMBI IIIOCKUX 3€pKall 6 6
3akoH npenomiecHus. IloaHOe BHYTpEeHHEE

bnok 3 P yIp 4 4
OTpaXKeHUe
Tonkue auH3bI1. [locTpOCHUS B TOHKUX JIMH3aX.

bnok 4 N 8 8
DopmyJia TOHKON JTMH3BI
Kontponbnas padota no teme Ne3 2 2
JKcnepuMeHTAJbHbIE 32124l (PU3HYECKUX

Tema 4 P fatm ¢ 24 22 2
OJIMMIINAJ

bnoxk 1 DKCHepUMEHTAIBHBIC 3a/1a4l (DU3UICCKUX OJIMMITHA]T 22 22
Kontposbnas pabota nmo teme Ned 2 2
KypcoBoii 3x3ameHn 4
Bcero 128 94 22 12
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9 KJIACC

[192 yaca, 6 yacoB B HeeI0]

Oo0wmee
m B Tom B Tom Konrtpoun
KOJ1-BO
Ne HanmenoBanue TeM u 6,10K0B YeGHDBIX qucie qucie HbIE Kca K3n
y Teopus NMPaKTHKA padoThI
4acoB
Temal | Kunemaruka 46 44 2 4 3
PaBHOMEpHOE IBH)KEHUE, BEKTOPHI B KHHEMATHKE.
Buok 1 pHO®E A > BECTOP 10 10 4 3
3aKOH CII0KEHUSI CKOPOCTEH
bioxk 2 Kunematnyeckue cBs3u 6 6 4 2
PaBHOYCKOpEHHOE TIPSIMOJTMHEHHOE JIBIKCHUE
Buok 3 YEROP P : 8 8 3 3
rpaduku
binok 4 | KpuBoauHeHOE IBM)KEHUE B TIOJIE TSYKECTH 12 12 4 4
BIDKEHUE 110 OKPY>KHOCTH, HOPMAIILHOE U
Brok5 | PYKHOCTH, HOP 8 8 4 3
TaHTeHIIMAIIbHOE YCKOPEHHUE
Kontponbnas padota mo Teme Nel 2 2
Tema 2 | JInnHamMuka 46 44 2 3 3
WHAMUKa MaTepualibHOU TOYKHU. BekTopHOE
Brox1 | P P 10 10 3 4
CII0)KEHHE CUJI
3akoH BceMHpPHOTO TATOTCHHUS, JBUKCHHE
Brok 2 P A 6 6 3 3
CIYTHUKOB
Cunsl TpeHus. J{BIKEHUE C COMPOTUBICHUEM BSI3KOMN
Brtok 3 perm. /1 P 8 8 4 3
CpeIbI
biok 4 | Cunsl ynipyroctu, npy>KMHbI 4 4 3 3
biok 5 CHIIBI HATSOKCHUS, OJIOKH 6 6 3 3
biiok 6 Kunematnueckue cBsI3u B JTUHAMUKE 6 6 4 2
biok 7 | HemHepuuaibHble CHCTEMBI OTCYETA 4 4 4 2
Kontponbnas padora o reme Ne2 2 2
Tema 3 | 3akoHbI COXpaHEHHUS] FIHEPTHHU, HMITYJIbCA 48 46 2 3 4
Euoxk 1 Nmnynbce. 3akoH coxpaHeHus umnylibca. Mi3menenue 6 6 3
VMITYJIbCA IIPU JEHCTBUY BHEIIHEN CUJIBI
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brok 2 | llenTp macc. Teopema o IBUKCHHUH LIEHTPA MAcC 6 6
Mexanunyeckas padora. MomHocTs. Tepema 00
brnox 3 | u3MeHeHun kuHeTHUECKOH 3Hepruu. IloreHnmanbHas 10 10
SHeprus. 3aKOH COXPAHEHUS SHEPTUU
ok 4 AOCOMIOTHO yrnpyrue cToJkHOBeHUs. Cucrema 10 10
LIEHTpa Macc
Bitok 5 MoOMeHT UMITyJIbCa, MOMEHT WHEPLIUH. 10 10
BpamatenpHoe 1BHYKEHHE TBEPAOIo Teja
Buok 6 TeueHnne nueabHOM )KUAKOCTU. Y paBHEHUE 4 4
bepnyinu
KontponbHas padota mo Teme Ne3 2 2
Tema 4 | CraTuka, ycj10BHsl pAaBHOBeECHS 16 14 2
Biok 1 CraTuka rpu JeficTBUM HenapaIelIbHbIX CUJ, 10 10
YCIIOBHE OTCYTCTBUSI BPAIICHHUs] TBEPAOTO TeJa
bnok 2 Meroa BUPTyalIbHBIX NEPEMEILICHUI 4 4
Kontponbnas pabota mo teme Ned 2 2
Tewma 5 JKCNepuMeHTAIbHbIE 3a1a4l (PU3HYecCKuX 30 30 9
OJIMMITH A
brok 1 DKcrepuMeHTaTbHBIE 3a/1a41 (QU3NIECKUX OJTUMITHAJT 30 30
KonTtposnbHas pabota o Teme Ne5 2 2
KypcoBoii 3x3ameH 4
Bcero 192 148 30 14
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10 KJIACC

[192 yaca, 6 yacoB B HeeI0]

Oo0wmee
m B Tom B Tom KonTpoasn
KOJI-BO
Ne HanmenoBanue Tem u 0,10K0B YeGHDIX qucie qucie HbIE Kca K3u
y Teopusi | MPaKTUKA | PadoOThI
4yacoB
OcnosHble nojioxkeHnuss MKT. YpaBHeHHe COCTOSIHUSA
Tema 1 P 23 21 2 3 3
HJ1eaJbHOro rasa. 'a3oBble 3aKOHBI
Buok 1 Ocnosuebie nonoxenust MKT. PacueTsr maccsl 1 uncia 5 5 3 4
MoJieKkyn. OreHKa pa3MepoB MOJICKYIT
Biok 2 Cxopoctu mosiekyi. KonuuecTBo coymapeHuii MOJIEeKyII ¢ 4 4 4 2
noBepxHOCThI0. [I0TOKM MOIeKyn yepe3 Majble OTBEpCTHUs
VYpaBHEHHE COCTOSTHUS UeATBHOTO Ta3a. M3omporiecchl.
brok 3 6 6 3 3
ITponeccel B PV, PT u VT koopaunaTtax
biok 4 | YcnoBus paBHOBECHS, CHCTEMBI C IOPIIHIMHU 3 3 3 3
bnok 5 | Ypasuenne cocrosaus. ['unpocraruka 3 3 3 3
biok 6 | CMecu pa3InyHbIX ra30B, IAPLUUAIBHBIE 1aBICHUS 3 3 3 3
KonTponbHast pabota no teme Nel 2 2
Tema 2 | HachlneHHBIH Nap, BJAKHOCTH 8 7 1 4 3
Haceliennslil, HeHachIEHHbIN 1Tap. M30TepMbl peanbHOro
bnoxk 1 B ’ m P PMBLP 2 4 3
raza
brok 2 | BnaxkHocTb. AGCOTIOTHAS M OTHOCUTEJIbHAS BIAXKHOCTh 5 5 4 3
KonTponbHas pabota no reme Ne2 1 1
Tema 3 | TepmoguHamMuka 23 21 2 3
BryTtpennsis sueprus u pabora rasa. [lepsoe Hagaio
Brok 1 | P praup P 4 4 3 4
TEPMOTUHAMUKHU
CoxpaHeHHEe YHEPTUU B CUCTEMAX T'a3 — MAKPOCKOITHYECKUE
biok 2 P p p 4 4 3 3
TeNa, MPYKUHBI
brok 3 | Annabarnueckwnii mporecc, ypaBuenue [lyaccona 2 2 4 3
bnok 4 | TennoeMKoCTb ra3a B pa3JM4HbIX [Tpolieccax 4 4 4 2
brok 5 | Tenmossie mamunbl, KI1J] nuknos. [uxn Kapuo 5 5 3 3
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bnok 6 | XonoauJIbHUKH, TEMIOBBIE HACOCHI 2 2 4 2
KoHnTtposbHas padota mo teme Ne3 2

Tema 4 | IloBepXHOCTHOE HATSIKEHHE JKMIKOCTel 7 6 4 3
[ToBepxHOCTHAsI PHEPT U, CHUIIBI TOBEPXHOCTHOTO

brnok 1 3 3 4 3
HaTspKeHus1. Kanwsipaele siBieHus

brok 2 | MI30pITOYHOE TaBiIeHHE 1101 UCKPUBJICHHOM IMTOBEPXHOCTHIO 3 3 4 3
KonTponbnas pabota no teme Ned 1

Tema S | Mexanu4ecKue CBOMCTBA TBEPABIX TeJl &) 4 3 3

Eiok 1 Mexannueckue cBoicTBa TBEpAbIX Ten. Hanpsokenue, 4 4 3 3
OTHOCHUTeJNIbHOE yanuHeHue. 3akoH ['yka, Monynp FOHra
KonTponbhas pabora no teme No5 1

Tewma 6 DJieKTpocTaTHKa. BzaumoeiicTBue 3apsizkeHHBIX Tell. 16 44 4 3
HanpsKeHHOCTh, NOTeH U

bnok 1 | B3aumoneiictBue 3apsioB. 3akoH Kyinona 4 4 3 3

Bitok 2 HanpskeHHOCTB 3JIEKTPUYECKOT0 MOJIsl, TPUHIIHIT 5 5 4 3
CYTIEPIIO3UITIH

brok 3 | Teopema ["aycca, monst mimockocTH, cepsl, mapa, HUTH 6 6 5) 2
PaboTa B ayieKTprueCcKOM 1oJe, HOTEHIMAN, Pa3HOCTb

Brok 4 | NOTCHIHAIIOB. DHeprust B3auMOICHCTBHS SIEKTPHIECKUX 5 5 4 3
3aps0B. O0beMHas IIIOTHOCTh SHEPTUU
ANEKTPOCTATHYECKOTO TIOJISI

Eitok 5 JIBr>keHue 3apsHKeHHBIX YacTUIl TIPU UX B3aUMOJICHCTBUN 6 6 3 3
JPYT C IPYTOM M BHEIIHUM TIOJIEM

Bitok 6 [IpoBOIHUKY B 3JIEKTPOCTATHUECKOM IT0JIE. 3a3eMIIeHHUE 5 6 4 3
IPOBOJTHUKOB. 3apspKEHHBIE CepBl, Maphl

bnok 7 | Cucrtemsl 3apsikeHHBIX I10cKocTel. [1mockuil koHaeHcaTop 6 6 3 2

Eiok 8 JIVDIEKTPUKH B 3JICKTPOCTATHYECKOM TIOJIE. 4 4 4 5
JuanexTpudeckas NpOHUIIAEMOCTb
KoHnTtponbHas pabora o teme Neb 2

Tema 7 deKTpUYeCKast EMKOCTb, KOHJAEHCATOPbI. 26 o4 4 3

KOH}IGHC&TOPLI B HeNAX NOCTOAHHOIO TOKA
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Pacuertsl 3aps10B, HAPS)KEHUI HA KOHJIEHCATOPax B

brnok 1 10 10 3
YCTAHOBUBIIEMCS PEKUME

Buok 2 [epexoansie npoueccol B RC-niensix. XapakTepHble 4 4 5
BpEMEHa MPOLIECCOB

Buok 3 DHeprus KoHJeHcaTopoB. PaboTa nctouHnkoB. Beigenenue 10 10 3
teria B RC-uersx
KonTposnpHast pabota o Teme Ne7 2 2

Tema 8 | IlocTossHHBII TOK 18 16 2 3

Biok 1 [TnoTHOCTH TOKA B MpOBOAIIMX cpenax. CBs3b ¢ 5 2 9
HaINpPsKEHHOCTHIO
3/1C 1 BHyTpEeHHEE COIIPOTHBIIEHIE HCTOYHUKOB

biok 2 | mocrosinHOrO TOKA. 3aK0oH OMa 117151 HEOTHOPOIHOTO 4 4 3
y4yacTKa Lenu

Biok 3 [IpaBuna Kupxroda, pa3BeTBieHHBIE LIENU C HECKOJIbKUMU 5 5 3
UCTOYHHUKAMHU
MeTox SKBHBaJICHTHOTO UCTOYHUKA, TIPUHIIHIT

bnok 4 | cynepno3unuu, MeTo1 KOHTYpHBIX TOKOB. Ilepecuer 5 5 2
TPEYToJIbHUKA B 3BE3/TY
KontposbHas padora no reme Ne§ 2 2

Tema 9 | DxcnepuMeHTAJbHBIE 321241 (PU3MUECKUX OJTUMITHAJ 32 30 2 3

bnok 1 | DkcriepuMeHTaIbHBIE 33/1a4H (PU3HYECKUX OJIMMITHA]T 30 30 3
KonTponpHas pabota mo teme Ne9 2 2
KypcoBoii 3x3ameH 4
Bcero 192 143 30 19
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11 KIIACC

[192 yaca, 6 yacoB B HeeI0]

Obmee B Tom B Tom KonTpoJsn
Ne HaumeHnoBaHue TeMm u 0J10K0B KoI"B0 qmciie qucJie HbIe Kea K3n
YHeOHBIX Teopust NPaKTHKA padoTbI
4acoB

Tema 1 ITocTossHHOE MarHUTHOE MoJie. MarHuTHOe 1moJie 30 28 5 4 3
MOCTOSIHHOTO TOKA. CHJIbI B MATHUTHOM T0JIe

Buoxk 1 BexTop maruuTtHOM nHaykuuu. 3akon bro-Casapa- 4 4 4 3
Jlannaca

Buok 2 JleiicTBHE MarHUTHOTO I10JIs1 HAa IPOBOJHUKHU C TOKOM. 6 6 3 3
Cuiia Amniepa
JlelicTBME MarHUTHOTO TOJISI HA JBHKYLIMECS 3aPsJIbl.

brok 3 | Cuna Jlopenua. J[BuxeHue 3apsiia B OTHOPOAHOM 12 12 3 3
MarHUTHOM TI0JIe

bnok 4 | JIBi>KeHUe 3apsiioB B CKPEIICHHBIX MOJIAX 6 6 4 2
KonTtposbHas padota no teme Nel 2 2

Tema 2 | 3aK0H 2JIEKTPOMArHUTHON HHAYKUMHU 18 16 2 4 3

biiok 1 | [lotok marauTHOM HHAYKIMK. DJC MHAYKIIMHT 4 4 4 3
Buxpesoe anexrpuueckoe nosie. DJ1C nHIyKIIUN B

brok 2 | aBuxymemcs npoBogHuke. IlepeMbruku, qrxynmecs 8 8 4 2
B OJTHOPOJTHOM MAarHUTHOM ITOJIE

Bitok 3 Camounaykuusi. UHIyKTUBHOCTE. DHEprus 4 4 3 3
WHIYKTHBHOCTH
KontponbHas pabota mo teme Ne2 2 2

Tema 3 | KaTylmiku MHAYKTHBHOCTH B 3JICKTPHYECKHX LEMsIX 8 7 1 4 2

biok 1 | IlepexomHble MpoOIECChl B LETSIX ¢ MHAYKTUBHOCTSMH 4 4 4 2

biok 2 | CoxpaHeHue NOTOKa B IEMSIX ¢ MHAYKTUBHOCTSIMU 3 3 4 2
KontponbHas padota mo Teme Ne3 1 1

Tema 4 | Mexannueckue KoJaeOaHUs 24 22 2 4 3

16




YpaBHEeHHE TapMOHHYECKHX KosieOanuii. [lepron u

biok 1 | wacrora kone6anuii. CKOPOCTh U YCKOPEHHUE TIPH 4 4 3 3
konebanusx. [IpeBpainieHus sHeprun
Pacuer nepro 0B uepes Cuiibl, BOSHUKAIOIINE MTPU

Brok 2 PHO P ’ e p 7 7 3 3
OTKJIOHEHHUH OT MOJIOKEHHS PABHOBECHS
DHepreTu4ecKkuil moJaxo K pacueTy mepuoioB

Biok 3 preti AXOM K pacteTy HEPHOA 7 7 4 3
KoJie0aHWH B MEXaHHMUYECKUX CHCTEMax
3aryxarolue 1 BhIHYKJIeHHbIEe Konebanus. Pezonanc.

brok 4 . 4 4 4 2
CrnoxeHne rapMOHHUYECKUX Kosiebanuii. buenus
KonTponbHas pabora no teme Ned 2

Tema 5 | DuekTpomarauTHble KoJsie0anusi. [lepemeHnHblil TOK 18 17 4 2
I"apmonmnueckue xkojnebaHus B KojaeOaTeTbHOM KOHTYPE.

biok 1 | Pacuer mapameTpoB kojebaHUM P UCIIOIb30BAHUH 4 4 4 2
npasui Kupxroga
DHepreTUYecKuii MOJIX0 IPU pacyeTe

Biok 2 P AXOATIPE D 4 4 4 2
AJIEKTPOMArHUTHBIX KOJICOaHH B KOHTYpE
BbIHYX1€HHbBIE 3JIEKTPOMarHUTHBIE KOJIEOaHusI.

Buok 3 YHRACHHE P 4 4 4 2
ITepemeHHBIN TOK
MeTos BEKTOPHBIX TuarpaMM. MeTo]1 KOMIIEKCHBIX

Biiok 4 A BERTOPHPIX AMATD 8 5 5 5 1
aAMILTUTY]L
KonTtposnbHast pabora o Teme Ne5 1

Tema 6 | 'eomeTpuyecKasi ONTHKA 34 32 3 3
3aKOHBI reoMeTprIecKor onTuku. [Ipsamonuneninoe

brok 1 | pacnipocTpaHeHue n OTpakeHHE CBETa. 3epKaya. 3aJaun 4 4 3 3
Ha IMOCTPOCHHUE B CUCTEMaX 3epKal
3akoH npenomiieHus. Pacpoctpanenue cBera B

Buok 2 P poctp 6 6 3 3
HEOJTHOPOIHBIX Cpeaax
JInnzel. Ontuueckas cuina auH3bl. Dopmyna TOHKOM

Buox 3 Py 6 6 3 3
JIUH3bI

biiok 4 | 3amaun Ha NOCTPOEHUSI C TOHKUMHU JIMH3AMH 6 6 4 2

brok 5 | Cdepuueckue 3epkana 4 4 3 2

biok 6 | ToncTele mMH3BL. MeTo apakcualbHON ONTUKH 6 6 4 2
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KonTtponsHast pabora o teme Neb 2 2
Tema 7 | BoHoBasi onTHKa 12 11 1
Wutepdepennus ceera. UnTepdepenus ot aByx
biok 1 | KOrepeHTHBIX HCTOYHHUKOB. IHTEpdepeHIINs B TOHKUX 5 5
TUICHKAX
biok 2 | Iudpakums. Jludpakimonnas pemierka 6 6
KonTponbnas pabota no teme Ne7 1 1
Tema 8 | KBantoBas ¢usuka 12 11 1
Biok 1 Koprmyckynsipabie cBoiicTBa cBeta. @OTOHBI, JaBlICHUE 6 6
ceera. DoTorddexr
Eitok 2 B3aumoneiicTBre (hOTOHOB € YaCTUIIAMU. 3aKOHBI 5 5
COXpaHEeHHs YHEPTUHU, UMITYJIbCa B 33J1a4ax ¢ (OTOHAMHU
KonTponbHas pabora o Teme No§ 1 1
Tema 9 JKcrnepuMeHTAIbHbIE 3a1a4l PU3HYECKUX 39 30 9
OJIMMITHA
brok 1 | DkcriepuMeHTaIbHBIC 3312491 (PU3MUECKIX OJIMMITAA 30 30
KonTponpHas pabota mo Teme Ne9 2 2
KypcosBoii 3x3ameH 4
Bcero 192 144 30 18
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COJEP)KAHUE ITPOI'PAMMBI

7 KJIACC

TEMA 1. ®PU3UYECKUE BEJIMYUHBI.

NU3MEPEHUE ®U3NYECKUX BEJIMYUH
bnok 1. ®usnveckas BeanunHa. Eqununst usmepenns. llepeBoa BeJMUuH U3 OTHUX €INHULL
B Apyrue
[TonsiTe Qu3MYecKOW BETUYHMHBI. JTANOHBI (PU3WYECKHX BenuuuH. PasmepHocTh. EmuHUIBI
n3mepenus. [lepeBoa BeTUUMH U3 OHUX €UHUL] B JPYTHE.
bnok 2. U3mepurenbubie npudopsl. [lena neaenus. [lorpemnocTu usmepeHust
Llena nenenus. IlorpemHoctu u3mepenus. M3mepenust u o6paboTka pe3yiabTaTOB U3MEPEHUIA.
OO61mue pekoMeHaaluu 1Mo padboTe U3MepuTeNbHbBIMU Npubopamu. OnpeneneHue UeHbl AeIeHUS
npubopa. Orenka norpeurHocty npudopa. [lorpenHocTs U3MepeHus.
KoutpoabHnas padora no teme Nel.

TEMA 2. MACCA, IVIOTHOCTb
bnokl. llousitue maccwl. Ennanubl u3mMepenusi Maceol. O0beM Ted1. IlioTHOCTH BeliecTBa
Bszaumoneiicteue Tten. MueprtHocTh. Macca. Enununel u3mepenuss maccsl. OObeM  Tell.
[TnotHocTh. 3Mepenue Macchl Tesla Ha Becax. Pacuer Maccsl M 00beMa 110 ero IIoTHOCTH. Pacuer
IUIOTHOCTH TeJa.
bnok 2. I11oTHOCTH cMeceili u cniiaBoB. CpeaHsAs MJIOTHOCTD
BoiBoa popmysisl anist cpennedt miotHocTd. [noTHOCTE cMecelt u ciiaBoB. Perienue 3anau
KonTposbHasi pabora mo teme Ne2.

TEMA 3. MEXAHHYECKOE JIBUKEHHUE
bnoxk 1. Mexanuuyeckoe JABWKeHHe, NYTh, INepemelieHue. PaBHomepHoe [BHKeHMe.
Cxopoctb. CpeHsisi CKOPOCTh
Mexannueckoe nuxeHue. IlocrynarensHoe neumkenne. PaBHomepHoe nBuxeHue. BektopHoe u
KOOPJMHATHOE OIHMCAHME IIOJIOKEHUSA Tella B IpocTpaHcTBe. lloHATHE O paauyc-BeKTOpE.
PaBHomepHOe m HepaBHOMepHOe ABmkeHue. Ilepememenne. Tpaexkropus. 1IpolieHHBIN MyTh.
CKopoCTb: cpenHssl, CpeIHENyTeBasi, MTHOBEHHASI.
bnok 2. T'padpuku 3aBucuMocCTeii BeJTHYMH, OMMCHIBAIOIIUX ABH:KeHne. PadoTa ¢ rpaduxamu
I'paduxu 3aBrcHMOCTEl BETMUNH, OMMCHIBAIOIIUX ABMKeHHE. PaboTa ¢ rpadukamu.
bnok3. OTHOCHTEIbHOCTD ABHKEHH S, CHCTEMbI 0TCUETA. 3aKOH CJIOKEHUsI CKOPOCTei
OTHOCHUTENBHOCTD JIBWXKeHUs. Cuctema oTcueTa. BeiOop cucTeMbl KOOPAMHAT B COOTBETCTBUU C
MOCTaBJICHHOM 3a/1aueil. 3aKOH CJIOKEHHSI CKOPOCTEH.
KonTposbHasi padora mo teme Ne3.

TEMA 4. CWIbI B IPUPOJIE, BBAUMOJEVCTBHE TEJI. YCJIOBUSI
PABHOBECHUSA TEJI. MOMEHTbBI CUJI
bnok 1. BzaumoneiicrBue Teji. Buasl cuii. PaBHojeiicTByomas cuia
Bsaunmopeiictue ten. Muepuus. Ilonsatue «Cunay». Bugsl cwit. [[nHamomerp. CriokeHue OByX
CHUJI, HAaIlpaBJEHHBIX 10 oAHOM npsimoil. Cunel B pupone. Cuna Tsarorenus. Cuna Tsbxkect. Bec
tena. Cuna ynpyroctu. Cuiia TpeHusl.
bnok 2. Cuna TsizkecTH, cCHibl peakui. CWIbI HATSIKeHUs1 HUTeH, 0J10K1
Asnenne TaroteHus. Cuna TsokecTd. CBS3b MEXKIY CUIION TSDKECTH W maccod Ttena. Cuiibl
peakuuu. Bec. Cuia peakiuu onopsl. Cuiia HaTSDKEHUS HUTH.
bnok 3. Cuabl ynpyroctu, 3akoH I'yka. [Ipy:KuHbI, cMCTEMbI NPYKHH
Bunst nepopmarnmii. Cuna ynpyroctu. 3akoH ['yka. [IpyxuHa, cucTeMbl IPYKHUH.
bnok 4. Poruaru. MomeHT cuiibl. [IpaBusio MoMeHTOB. Y ci10BHE paBHOBECHS TeJl



IIpocteie mexanusmebl: Poruar. biaoku. Haknonnas minockocts. KITJ[ mexanusmoB. PaBHOBecue
cunl Ha peryare. MomeHT cuibl. IlpaBuno mMomeHTOB. Phluaru B TexHHKE, ObITY WM HpPUPOJE.
[IpumeHeHue 3akoHa paBHOBeCHsI pbluara Kk Oyioky. PaBeHCTBO pa®oT mIpu HCHOIB30BAHUU
IIPOCTBIX MEXAHU3MOB. «30JI0TO€ IIPABUIIO» MEXaHUKHU. PaBHOBecHe Tell ¢ 3aKpEIIEHHON OChIO
BpALLCHHUS.

KonTpoJsbHasi pabora mo teme Ne4.

TEMA 5. JABJIEHUE B ) KUJIKOCTAX U I'A3AX. OCHOBBI TH/IPOCTATUKHA
bnok 1. laBienue B :kuaKocTAX U ra3ax. 3axon [lackans. AtmocdepHoe naBienue. Pacuer
nasJjieHusi. Cood1aommecsi cocyabl
Hasnenue. Enununa usmepenus. [Ipubopsr nns uzmepenus nasieHus. CriocoObl yBeIUYEHUS U
yMeHbllleHus1 JAaBiieHus. Bec Bo3myxa. BosgymHas o6osouka. JlaBnenue raza. M3mepenue
aTMocdepHoro naBieHus. ATMoc(hepHOe 1aBjIeHre Ha pa3andHbIX BeicoTax. OnbiT Toppuuemnmm.
bapomerp-anepouna. ['mapocratuueckoe nasienue. 3akoH Ilackans. IlopuiHeBo# »KMIKOCTHBIN
Hacoc. [lepenaua naBiieHus TBEpABIMH TEJIAMHU, KUIKOCTIMU, razamu. JlefiCTBUE )KUIKOCTH U Ta3a
Ha MOTPYKEHHOE B HUX TeJO. PacueT naBieHus )KUIKOCTH Ha THO U cTeHKU cocyAa. Coolriaromue
COCY/Bbl.
bnok 2. Pacuer cuJ, AelicTBYIOIIUX HA MOBEPXHOCTH TeJa B KMIKOCTH, Yepe3 JaBjeHHe.
I'mapaBauvecknii nmpecc. Cuiibl, 1eCTBYOIIHE HA KPUBOJIUHEHHYIO OBEPXHOCTH
[TopuHeBoii )kuIKOCTHBINA Hacoc. OmnpeneneHune, ycTpoucTBO U paboTa rupaBIndecKoro mpecca.
OO6nacTh NpUMEHEHUS THIPABIUYECKOTO IIpecca. Pacder naBneHus, co3/1aBaeMoro mpeccom.
bnok 3. IlnaBanue Tes. Cuiia Apxumena. U3menenue ypoBHsi xKuakocTu. CBsI3b YPOBHS
JKMIKOCTH C BECOM
BoeitankuBatomias cuna. 3akoH Apxumena. Bec Tena B KMAKOCTH. YCIOBUE IIJIaBaHUS Tell.
IInaBanue cynos. Bo3ayxoruiaBanue.

KonTposbHasi pabora mo teme NeS.

TEMA 6. PABOTA U MOIIHOCTb. SQHEPTUS
bnok 1. Mexannueckas paéora AJsi CHJI, HANIPaBJIEHHBIX B10Jb NepeMenienusi. MouHocTh
Mexanuueckasi pabora. Equnuiier pabotsl. MomHoCcTh. EquHUIBI MOITHOCTH. MOIIHOCTH TIpU
PaBHOMEPHOM JBH>KCHUHU.
bnok 2. KuneTudeckasi ¥ NoTeHUMAJIbHasA JHeprusi. I3MeHeHne YJHePrum NMpu coBepLIeHUHU
pa6oTtbl. 'paduky npu pemeHun 3a1a4 Ha padoTy M MOIIHOCTh
[Tonsitue «Oueprusi». Kunernueckas sHeprus. [loTeHuumanbHas sHeprus. 3aKOH COXpaHEHUs
MeXaHWu4ecKor 3Hepruu. [loTeHunanbHas sHeprus Tenna, Ha KOTOPOe JEHUCTBYET CUila TSKECTH.
IToreHManbHas S3HEPTUs IPYKUHBL.
KonTtpoubHnas padora no teme Ne6.

TEMA 7. 3KCHHEPUMEHTAJIBHBIE 3ATAYU ®UUYECKHUX OJIUMIINAL
bnok 1. JxkcniepuMeHTAIbHBIC 32124 (PU3HYECKHUX OJIMMITHA/
Pemenue skciepuMeHTATBHBIX 33729 (PU3NUYECKUX OJIUMITHA/. 3aa9d JUTs 3aHATUA BHIOUPAIOTCS
IpernojaBaTesieM M3 YHUCla MPEeAIaraBIIMXCs Ha PETMOHAIBHBIX M 3aKIFOYMTEIBHBIX ATarax
BCGpOCCHI\/’ICKOﬁ OJIMMITHAIbl IKOJIBHUKOB, C YUETOM T'OTOBHOCTH YYalIUXCA W UMCIOUICTOCSA B
HAJIMYUU HKCIIEPUMEHTAIBHOTO 000py10BaHHUS.
KonTtpoabHnas padora no teme Ne7.

KYPCOBOM 9K3AMEH 3A 7 KJIACC.
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8 KUIACC

TEMA 1. TEIIVIOBBIE ABJIEHUSA
bnok 1. TensiooOMeH 0e3 HM3MEHEHHUSI ATPEraTHOr0 COCTOSIHUS. YpPaBHEHHE TeNJI0BOro
0aslaHca
Buyrpennsis sneprus. Temneparypa. TeroBoe pacmmpenue ten. CBsi3b TeMneparypsl BELIECTBA
C XaOTUYECKUM JIBI>KEHHEM ero yactuil. CiocoObl u3MEeHEeHUs BHyTpeHHeH sneprun. KonuuectBo
TerioTel. Temnnonepenada. HeoOpatuMocTs mpoliiecca Temionepeaadu. Busl Terionepeaayu:
TEIJIONPOBOJHOCTh, KOHBEKIIMA, TEIUIOBOE M3NydyeHue. HarpeBanue u oxnaxjaeHue. Y aelbHas
TEIUIOEMKOCTh. Y paBHEHHE TEIJIOBOTO OanaHca.
bnok 2. TensoBas moutHocth. KII/[ narpeBares
Pabora raza u mapa npu pacumpeHud. J[BuraTtenr BHYTPEHHEIO CrOpaHusi. DHEprusi TOIIMBA.
VYaenbHas Terota cropanus. lIpeoOpazoBanue SHepruM B TEIUIOBBIX jBuratensx. KIIJI
TEIJIOBOT'O JIBUTATEIIS.
bnok 3. ®a3oBble nepexoabl, H3MeHEeHHe arPeraTHOro0 COCTOSTHUS BelecTBA
@da3oBble Mepexo/bl. 3aKOH COXPAaHEHWs SHEPrMM B TEIUIOBBIX IMpoleccax. llnaBnenune u
KpUCTAITM3AIMs. YAelnbHas TeIuloTa IulaBiieHUs. [paduk TUIaBIeHUS W OTBEPICBaHUA.
[IpeoOpazoBanue >HEPruM MpH U3MEHEHUSX arperaTHOro COCTOsSHUs BemiecTBa. lMcmapenue u
KOHJCHCAINS. Y ICJIbHAS TEIIOTA ITAp000pa30BaHuUs U KOHIeHcauu. [IocToOSHCTBO TeMIiepaTyphl
IIPY TUIABJICHUH U KUNIEHUU. BiaxHOCTb.
bnok 4. TenjiooOMeH ¢ OKpYy:Kalolei cpeaoit
3akon HeroToHa nms Temnooomena. Pemenue 3aaay.
bnok 5. TenJionpoBOAHOCTH B TBEPABIX TeJIaX
VYpaBHeHue TernonpoBoAHOCTH, Pemienne 3amau.
KourpoabHnas padora no teme Nel.

TEMA 2. QJIEKTPHUECKHUE SABJEHUS, TIOCTOSIHHBIN TOK
Bnox 1. Duexrpuueckmii Tok. Cuia TOKa, HanpsikeHHe, CONPOTHBJIEHHMe. Y/e/IbHOe
COINPOTHUBJICHHE IPOBOAHUKA
Cuna Toka. Enqununs! cunsl Toka. M3mepenne cunbl Toka. Hanpsokenue. EquHunbl HanpspkeHUs.
W3mepenne HampspkeHHs. 3aBUCMMOCTh Cuilbl ToKa oT HampsbkeHus. BAX. Conpotusienue.
Envauner  comporuBieHuss. 3akoH Owma Uil ydyacTKa dJIeKTpuyeckod memnu. Pacuer
CONPOTHUBIICHUS IPOBOAHUKOB. Y IEIIbHOE CONPOTUBIIEHUE. IIprMepsl Ha pacdeT CONPOTUBICHUS
IIPOBOJHMKOB, CUJIBI TOKA U HANIPsKEHUs. PeocTaTsl.
bnok 2. TlocienoBarenbHoe, MapajielbHoe cOeJUHEHHE, pacyeT TOKOB M HANPSIKeHUI B
JJIEKTPHYECKHUX LEeIsAX
DJeKTprYecKas 1enb U €€ cocTaBHble yacTu. [locnenoBarenbHOe M napajlieIbHOE COSIUHEHNE
IIPOBOAHMKOB. PacyeT TOKOB M HANPSKEHUS B SJIEKTPUUECKUX LIETISAX.
bnok 3. CummerpuyHblie cxembl. beckoHeuHble Henu
Paznuunble BUJIBI CHMMETPUHU U TpUeMBbl pabOThl ¢ HUMU. AJredpanyecKkue METO/bl PelIeHUs
3ama4y ¢ 0ECKOHEYHBIMHU LIEISIMU.
Broxk4. IlpaBuaa Kupxroga
HezaBucumsliii koutyp. [1pasuna Kupxroda. Pemenue 3amay.
bnok 5. AMnepMeTpbl, BOJbTMETPbI B 3J1eKTPHYECKUX Lensax
AmMrniepmeTp, BoabTMETp. aeanbHble U HenaeaabHble IpUOOphl U NCTOYHUKHU. Perenue 3anad.
bnok 6. Boabramnepubie xapaktepuctuku (BAX). Cinoxenne BAX
BonbramnepHble XapakTEepUCTUKH JMHEWHBIX U HEIMHEMHbIX aneMmeHToB. Cnoxkenune BAX.
Pewenue 3anau.
bnok 7. PaboTa 1 MOIIHOCTD JIeKTPUYEcKOro Toka. 3akon Lxoyas —Jlenna
Pabora onexTpudyeckoro ToOka. MOIIHOCTh 3JEKTPUUYECKOTO TOKa. EIuWHUIBI  paboThI
JJIEKTPUYECKOTO TOKAa, IPUMEHSAEMbIE Ha NpPAaKTHKE. CUYETYMK JJIEKTPUYECKOW DHEPTHH.
DnexkTpoHarpeBaTenbHble TpUOOpHL. Pacder anmekTpo’Hepruu, noTpediasieMoil ObITOBBIMU
npubopamu. HarpeBaHue NPOBOJHUKOB JJIEKTPUYECKMM TOKOM. KonuyectBo TemsoThl,
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BBIJICTISIEMOE MPOBOJHUKOM C TOKOM. JI€HCTBHS 3eKTpuueckoro toka 3akoH J[xoyms-JleHma.
Jlamnia HakanuBanus. Koporkoe 3ambikanue. lIpenoxpanurenu.
KonTpoabHasi padora nmo teme Ne2.

TEMA 3. TEOMETPUYECKAS OIITUKA
bnok 1. llpsiMmosinHeiiHoe pacnipocTpaHeHue cBeTa. TeHnb, moayTeHn
Ucrounuku ceeta. JIyu. [IpsmonuHeitHoe pacipocTpaHeHue cBeTa. TeHb, MOayTeHb.
bnok 2. I1nockue 3epkana. CucreMbl IIOCKUX 3€pKAaJ
Otpaxenue cBera: HampasiieHHoe U nuddy3Hoe. 3akoH oTpaxkeHus cBera. [lmockoe 3epkaio.
[TocTpoenne n300paXkeHNs B TUIOCKOM 3€pKalie.
bnok 3. 3akon npesiomienusi. [lo1Hoe BHYTpeHHee 0OTpaskeHUe
[Tpenomnienue cBeta. AOCONIOTHBIN U OTHOCUTEIBLHBIN MTOKa3aTeNb IpesomiieHus cpeabl. [lomHoe
BHyTpeHHee oTpaxenue. [Ipusmel. [Ipenommstonuid yron npusMbl. XoJ1 Jydeid B MOBOPOTHBIX
npu3Max.
bnok 4. Toukue aun3bl. [locTpoenne B TOHKHX JuH3aX. @OpMYJIa TOHKOM JIMH3bI
JIunza. @opmyna TOHKOW JMH3bI. OnTuyeckasi cuwia JuH3bl. M300paxeHue, 1aBaeMoe JIMH30M.
VYBenuuenue, naBaeMoe nUH30i. M3mepeHue (QOKYCHOro paccTOsHUSA COOWpArOIIeH JIMH3BL
Ontuueckue nmpudopsl. I'na3 u 3penne. Ouku. OCHOBHBIE abeppaliiil ONTHYECKUX CHCTEM.
KonTtposbHas padora no teme Ne3.

TEMA 4. 3KCIIEPUMEHTAJIBHBIE 3ATAYU ®PU3UYECKHUX OJIMMIINA L
bnok 1. JkcniepuMeHTAIbHBIE 32124 (PU3HYECKHUX OJIUMITHA/
Pemienue skcriepruMeHTaIbHBIX 33Ja4 (PU3NUYECKUX OJMMIINAA. 3a4a4uM Ul 3aHATUH BEIOUparoTCs
npenoaaBarCJicM M3 4YuCjia OpcajiaraBHIMXCd Ha PErHOHAJIbHBIX W 3aKIIOYUTCIIBHBIX 3Tallax
Bceepoccuiickoii omMIuaabl NIKOJIBHUKOB, C Y4€TOM T'OTOBHOCTH y4YalIUXCs U MMEIOIIErocs B
HAJIMYUU SKCIIEPUMEHTAIILHOTO 000pYy10BaHUS.
KonTposbHasi pabora mo teme Ne4.

KYPCOBOM DK3AMEH 3A 8 KJIACC.

9 KUIIACC

TEMA 1. KHHEMATHUKA
bnok 1. PaHoMepHOe 1BUKeHU e, BEKTOPbI B KHHEMATHKe. 3aKOH CJI0KeHHsI CKOpPOCTei
CucreMbl KOOpIMHAT: JAEKapTOBa, LMUIUHApPUYEcKas, cepuyeckass U €CTECTBEHHAs] CHCTEMBbI
KoopanHaT. KoopHaTHBIM 1 BEKTOPHBIN cII0OCOOBI ONUCcaHus IBMKeHHs. Pannyc-Bekrop. BeiBon
ypaBHEHUH IBWKEHUS Tea B o0meM cinydae. Yactabie cinyuan. PaBHoMepHOe nBmxkenne. Pabota
¢ rpadukamu. [IpoGnema Haxox/1eHHsT MTHOBEHHOH ckopocTtu TpaekTopus, MyTh, HEpeMEIICHUE.
Cxopoctb. CpenHsist CKOPOCTb. 3aKOH CIIOKEHHS] CKOPOCTEN.
bnok 2. KunemaTuieckue CBSI3H
PaznuuHble TUITBI KWHEMATUYECKUX CBsA3€ei. CTepKEeHb, CKOJIB3SIIUHI 110 CTOPOHAM yrJa. 3a/1auu C
6mokamu. Pemenue 3anau.
bnok 3. PaBHoycKOpeHHOE IPSIMOJIMHEIHOE TBUKeHHE, rpaduKu
YckopeHue cpeHee U MTHOBEHHOE. PaBHOYCKOpPEHHOE JBHKEHHE. 3aBUCUMOCTb CKOPOCTH OT
BpemeHu. ['papuku. Ilpobrmema BblUMCIEHHS TYTH TPH HEPABHOMEPHOM JIBUKEHHU.
CymMupoBaHHie OECKOHEUHO MaJbIX BenuuuH. ['paduueckas HHTEpIpeTanus.
bnok 4. KpuBoJimHeiiHoe IBUKEHHE B 10JI€ TIKECTH
CBoboxHoe manenue. ['opu3zoHTanbHBIM Opocok. JIBHKeHHE Teia, OpOIIEHHOTO MOJ YIJIOM K
TOPU30HTY.
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bnok5. JIBu:KeHUe 110 OKPY:KHOCTH, HOPMAJIbHOE U TAHT€HIHAJIbHOE YCKOpeHue
HOCTYHaTCJIBHOC " BpalaTCJIbHOC ABUKCHHUC. Kunematuka BpamaTCJIbHOIr0 IBUKCHUA. VYrioBrle
xapaktepuctuku. CBs3b C JHMHEWHBIMH XapaKTepPUCTUKaMU. BeKTopHOe mpOM3BEICHHUE.
HopmanbHoe 1 TaHreHmanbHoOe yCKOpeHue. JBrkeHue Koeca.

KonTpoabsHasi padora no teme Nel.

TEMA 2. IMHAMUKA
bnok 1. lnnamuka MaTepuaibHOM TOYKU. BekTOpHOE C/10:KeHne CuJl
WNHepuumanbHble CUCTEMBI OTCYETa, MepBbld 3akoH HproToHa. Kiaccmueckuil 3aKOH CIIOXKEHUS
ckopocTeil. IHBapMaHTHOCTh JUIMHBI, UHTEpPBaJIa BPEMEHH, YCKOPEHUS. AOCOIIOTHBIN XapakTep
MOHATHUS OJHOBPEMEHHOCTU. [IoHATHE O PENATUBUCTCKON MEXaHUKE.
Cuna. Usmepenue cui. Bropoii 3akon Hetotona. lneptHas macca. Tperunii 3akon HeroToHa.
bnok 2. 3ak0H BCeMHUPHOI0 TATOTEHUs, IBHKeHHE CITyTHUKOB
['paBuTanmonHas cuia. 3aKOH BCEMUPHOIO TATOTEHUs. JBrkeHHs cliyTHUKOB. 3akoHbl Kemnepa.
['paBuTanmonnoe B3ammojeiicteue. CBobogHOE maneHue. Bec. MHepTHas W rpaBUTAllMOHHAS
Maccbl. IIpunnun skBuBasieHTHOcTH. Kocmmueckue ckopoctu. KemiepoBo aBukeHue.
['paBuTanus BHyTpHU TEI.
bnok 3. Cunbl TpeHus. /[BukeHHe ¢ CONPOTHBJIEHHEM BA3KOI cpeibl
Cuna tpenus. Tpenue nokosi. TpeHue ckonbxkeHus. Tpenue kadeHus. Cuia CONPOTUBIEHUS
JBIDKEHUIO (PKUJIKOE TpeHHE). [[BUKeHHE ¢ COMPOTUBIICHUE BSI3KOU CPEJIbI.
bnok 4. Cuibl ynpyroctu, npy>KuHbI
3akoH ['yka, 3akon Kymnona. Ynpyras cuna, e€ npupona. Bunasr nedopmaruii.
bnok 5. Cujibl HATSIKEHHS1, 0JIOKH
Cunel HaTsoxeHus. bioku. Pemenue 3anau.
bnok 6. KnunemaTH4eckue CBSI3M B IMHAMHUKeE
Pemenne 3anau.
bnoxk 7. HennepuunajibHble CHCTEMBbI 0TCUETA
Heunepuuaneneie cucremsl orcuera. Cunbl nHepuuu. LleHTpoOexHas cuia. DKBUBAJIEHTHOCTD
CHJI MHEpLUH U cull TsroteHus. LlenTpobexnas cuna nnepruu. Cuna Kopuommuca.
Kourpoabnas padora no treme Ne2.

TEMA 3. 3AKOHbI COXPAHEHUS SHEPT' MU, UMITYJbCA
bnok 1. Amnyabce. 3akoH coxpaHeHusi umnyJjbca. U3MeHeHHe MMIYJbca NPH AeiiCTBUM
BHEILIHEH CUJIbI
HMmnynsc MaTepuanbHONM TOYKH M CHCTEMBI Tejl. 3aKOH M3MEHEHMsI U COXPAHEHHS HMITYJIbCa.
3anuchk BTOporo 3akoHa HeroToHa uepes ummnyibc. PeakTuBHOE 1BUXKEHNE
bnok 2. Ilentp mace. Teopema 0 IBH:KEHHH LEeHTPa Macc
[Tonstue «llentp maccy». Teopema o nentpe macc. Cucrema orcuera neHrpa macc. OCHOBHOE
YPaBHEHHE JUHAMHMKHU BpaIaTEIbHOIO JBHKEHUS TBEPJIOrO Tejla. 3aKOH COXPAaHEHHs] MOMEHTA
uMmnyinbsca. Pemenue 3agay.
bnox 3. Mexanudeckast padora. MomHoctb. Teopema 00 M3MeHeHHH KHHETHYECKOWH
Hepruu. [loreHuuaabHas 3Heprus. 3aKOH COXpaHEeHHUs JHEPrUM
Pabora cunbl, TeopemMa 00 W3MEHEHMHM KUHETHYeCKOH sHepruu. CkalsgpHOE NpOU3BEICHHE
BeKTOpOB. MomHocTh. Kunernueckas sHeprus. [loTeHnmaneHas dHeprus. 3aKOH COXpPaHEHUs
MexaHuuecKoil sHeprun. [loreHanbablie cuiibl. [loTeHManbHOCTD CUITBI TAKECTH, KYJIOHOBCKOMN
cuitbl. OTHOPOIHOE U CTAllMOHAPHOE CUIIOBOE I10JI€ — MOJI€ MOTEHIIMATbHBIX CHIL.
bnok 4. AGCOJIIOTHO yHIpyrue cToJikHOBeHusi. CHcTeMa 1eHTpa Mace
Ynpyrue u Heynpyrue CToJIKHOBeHUs. Vcrnoib30BaHne CUCTEMBI IEHTpa Macc. baimuctudeckuil
MasiTHUK.
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bnok 5. MoMeHT umMnyJibca, MOMEHT HHepuHMU. BpamareabHoe 1BUKeHHe TBEPAOIro Tejia
CoxpaHeHne MOMEHTa UMITYJIbCA [P IBUKEHUU B LIECHTPAJIIbHOM ToJe cuil. [loHsTne MoMeHTa
vHepuru. MoMeHThl nHepuUH TBepAbIX Tell. Teopema llteitnepa. OcCHOBHOE ypaBHEHUE
JMHAMUKH BpauleHus. Pemenue 3anay.

bnok 6. Teuenue naeajbHOM )KUAKOCTH. YpaBHeHUue bepHyimn

ITonsTHEe MaeanbHOU KUAKOCTU. BbIBOA ypaBHEHUs bepHYIUM ¢ HCIIOIB30BaHUEM 3aKOHA
coxpaHeHus sHepruu. Pemenue 3aaau.

KonTpoJsbHnas paGora no teme Ne3.

TEMA 4. CTATHUKA, YCJOBUSA PABHOBECUS
bnok 1. CtaTuka npu 1eiicTBMH HeNapa/uleJbHbIX CHJI, YCJI0BHE OTCYTCTBUS BpallleHHsI
TBEPOro Tesa
VYcnoBus paBHoBecus TBepAoro tena. MomeHT cuiibl. LleHTp Tskectu. Bunbl paBHOBECHS.
Crartuka rnpu J1eiCTBUYU HETIapaJIJIeNIbHBIX CUJI, YCIIOBUE OTCYTCTBUS BpAIllCHUs Tea.
bnok 2. MeToa BUPTYaJIbHBIX NepeMelleHuil.
Meron BupTyanbHbIX IlepemenieHui. Penienue 3anad.
KontposbHas padora no teme Ne4.

TEMA 5. 3KCIIEPUMEHTAJIBHBIE 3ATAYU ®PU3UYECKHUX OJIMMIINA ]
bnok 1. JxkcniepuMeHTAIbHBIE 32124 (PU3HYECKHUX OJIUMITHA/
Pemienue skcriepruMeHTaIbHbBIX 337ja4 GU3NUECKUX OJIMMIMAJ. 3a1a4uu i1 3aHATHIA BEIOUPAIOTCS
npenoaaBarCJicM M3 4YuCjia OpcajiaraBUIMXCd Ha PErHOHAJIbHBIX W 3aKIIOYUTCIIBHBIX 3Tallax
Bceepoccuiickoil onuMIuaapl MKOJIBHUKOB, C Y4€TOM FOTOBHOCTH yYalllUXCs U UMEIOIIErocs B
HAJIMYUN YKCTIEPUMEHTAIBHOTO 000PYI0OBAHHS.
KonTposbHasi pabora mo teme NeS.

KYPCOBOM DK3AMEH 3A 9 KJACC.

10 KJIACC

TEMA 1. OCHOBHBIE [TOJIOKEHUS MKT.
YPABHEHHUE COCTOAHUSA UJEAJIBHOI'O I'A3A.
I'A30BBIE 3AKOHBI
bnokl. OcnoBublie noJioxkenuss MKT. Pacuersl maccsl 1 unc/ia MoJieky.a. Ouenka pa3mepos
MOJIEKY.I
Crpoenne ra3000pa3HbIX, XKHUIKUX W TBEPAbIX Tel. MONEKYIIpHO-KUHETHUECKasi TEOpHsL.
OxcnepuMeHTalbHbIe 1oKazarenbcTBa MKT. Macmirab BenuunH: pa3Mepsl, Macca, IpOMEXYTKH,
KOHIIEHTpauusi Mojekya. CteneHb cBOOOABI MOJEKYNbl. AOCOJIOTHAs IIKaja TeMIepaTyp.
Hpyrne mkansl. Tepmomerpsl. Moub. IloctossHHas ABoragpo. BpoyHOBCKOe JBHKEHHE.
bapomerpuueckas ¢opmyna. BonbliMaHOBCKOE pacripenesieHue 4acTul] (IpOoCTpaHCTBEHHOE
pacmpeeneHue).
bnok 2. Cxopoctu MoJsekyJ1. KouuecTBo coynapeHuii MoJieky.1 ¢ nopepxHoctbio. IloTokn
MOJIeKYJI Yepe3 MaJjible 0TBepCTHUsl
MakcBenIoBCKOe paclpeesIeHue YacTUll: 10 MPOEKIUAM CKOPOCTEH, 110 BEIMYMHAM CKOPOCTEH,
no TemiaoBbIM JHeprusiM. Ckopoctu Mojekyn. JlnuHa cBoOonHoro mpobera. Yacrora
CTOJIKHOBeHUH. fIBiieHuns nepeHoca. [lepeHoc Temnmna: TemonpoBOAHOCT, KOHBEKIINSI, U3ITy4EHHUE.
[Tonsitue o nuddy3un u BA3KOCTH.
bnok3. YpaBHeHHe cOCTOSIHUSA HaeanbHOro raza. M3onpoueccwl. [Ipouecest B PV, PT u VT
KOOpAHHATAX
Mopnens uneansHoro raza. CA3p MEXIy JaBICHHMEM U CPEIHEH KUHETHMYECKON 3Hepruein
TEIUIOBOTO JIBH)KEHUSI MOJIEKYJ HJICAIBHOrO rasa. [loHsATHE TepMOOMHAMMYECKOH CHCTEMBI.
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Makpo- 1 MUKpOCOCTOsIHUS. TepMOauHaMUYECKHe TapaMeTPbl CUCTEMBI. Y PaBHEHUE COCTOSIHUS
uaeanbHOro rasa. ['a3osbiit TepmomMerp. IIpumenenue razos B TexHuke. ['a30BbIe 3aKOHBI.

bnok 4. Yci10Busi paBHOBECHS, CUCTEMbI € MIOPIIHSIMH

Pewenne 3anau.

bnok 5. YpaBHenue cocrosinusi. I'mapocrartuka

Pewenne 3anau.

bnok 6. CMecu pa3jiMYHBIX I'a30B, NapUUAJbHbIE 1aABJIEHUS

[TapunansHoe naBnenue. 3akoH JlanproHa. CMecH pa3ivyHbIX I'a30B.

KonTpoasHas padora no teme Nel.

TEMA 2. HACBIIIEHHBIN AP, BTA’KHOCTbD
bnok 1. HacbleHHbIN, HeHaChIeHH I nap. U30TepMbl peajJbHOTO ra3a
Hacpimennsiii, HeHacbleHHbIN nap. M3oTepMmel peanbHoro rasa. Kpuruueckas temneparypa.
TpoliHas To4ka.
bnok 2. BnaxkHocTb. AOCOJIIOTHASI M OTHOCHTE/IbHAS BJIAKHOCTH
Brnaxxnocts. AGCOTIOTHAS M OTHOCUTEINIbHAS BIAYKHOCTB. TOYKa POCHI.
KonTtposbHas padora no teme Ne2.

TEMA 3. TEPMOJINHAMMKA
bnokl. BuyTpennsisi 3Heprusi u padora rasa. Ilepsoe Ha4a/i0 TepMOAMHAMUKH
Pabota raza. Buyrpennss sueprus. IlepBoe Hauano tepmoauHamuku. Kiaccuueckue ONBITHI
@YHKIMY COCTOSHUSA U QYHKIMH Mpoliecca. AHaJIU3 U30IIPOLIECCOB.
bnok 2. CoxpaneHHe 3HEPTUH B CHCTEMAX a3 — MAKPOCKONMYECKHUeE TeJ1a, NPYKHUHbI
Pewenne 3anau.
Bnok 3. Aqnabaruyeckmii npouecc, ypapHenue Ilyaccona
Anunabarnyeckuil pouecc. Pacimmpenue raza B myctoTy. TennoeMKocTs. 3aBUCUMOCTh OT BHJIA
npouecca. TermoemMKoCcTs ra3os.
bnok 4. TenjioeMKkocTh raza B pa3JIM4HbIX Nponeccax
Teopema Maiiepa. [lonurpomnnsie nponeccsl. Pemenne 3anay.
bnok 5. TensioBbie Mamunabl, KIT/ nukaos. Hnka Kapuo
OOparumMble M HeoOpaTuUMble Mpolecchl. Bropoe Hauyano TepMonuHamMuku. DopMyaupoBKU
Knaysuyca u Tomcona. TernoBble mamunbl. Koagdunuent nonesnoro aevicrsus. Luxn Kapo.
Teopema Kapno. BeiBog KIIJ] nukna Kapuo. XonoaunbHas ManvHa.
bnok 6. Xoj10AUIBbHUKH, TEMJIOBbIE HACOCHI
OO6parnsbiii ki Kapro. Xos10AWIbHUKH, TEIUIOBBIE HACOCHL. XOJOAMIbHAs 3(PQPEKTUBHOCTD,
OTONUTENbHBIN K03 punment. Pemenune 3aau.
KonTpoJsbHnasi pabora no teme Ne3.

TEMA 4. TOBEPXHOCTHOE HATSI’KEHUE ) KUJIKOCTEHN
bnok 1. TloBepXHOCTHAsI JYHePrusi, CWIbl MOBEPXHOCTHOI0 HaTsikeHusi. Kanuuisipabie
SIBJICHUS
Oco06bie ycroBus Ha moBepxHOCTH. KoadduimeHT moBepXxHOCTHOTO HATsDKeHUs. [loBepXHOCTHAs
SHEPTHUsl, CHJIbI TIOBEPXHOCTHOI'O HATsDKEHUS. MojieNibHasl OLIEHKA MOBEPXHOCTHOTO HAaTSKEHUS
BOJIbl. [ToBepXHOCTHO-akTUBHEBIE BenlecTBa. CmaunBanue. KpaeBoii yroi. JlamiacoBo gaBieHue.
Kunenwue. I1y3sippkoBast kamepa. Kanumisipabie siBI€HUS.
bnok 2. N30b1TOYHOE JaBJICHUE 110 HCKPUBJICHHON IIOBEPXHOCTHIO
N30bITOYHOE 1aBlIeHUE MO HCKPUBIIEHHOM MOBEPXHOCTHIO. Pemenue 3amay.
KonTpoabsHasi padora no teme Ne4.

TEMA 5. MEXAHUYECKHE CBOVCTBA TBEPJIBIX TE.JI
bnok 1. Mexann4yeckue cBoiicTBa TBepabIX Tes. HanpsiskeHne, 0OTHOCHTeIbHOE YAJTHHEHHE.
3akon I'yka, moayab FOHra
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Mexannueckue cBoWcTBa TBepAbIx Tell. Kpuas pactsoxkenus. HampsikeHue, OTHOCUTEIbHOE
yanuHenue. [Ipounocts. 3akon I'yka, monyns FOHra.
KonTpoabHasi padora mo teme NeS.

TEMA 6. DJIEKTPOCTATHKA. B3BAUMOJIEHCTBUE 3APSI)KEHHBIX TEJI.
HANPAXKXEHHOCTD, HOTEHIHUAJI

bnokl. BzaumoneiicrBue 3apsiaoB. 3akon KyJiona
DNEKTPUYECKUN 3aps]] U JIE€MEHTApHbIE YacTULIbl. 3AKOH COXPAaHEHUs NIEKTPUUYECKOTO 3apsija.
3akon Kynona. Dnekrpuueckoe nose. 3akoH Kymnona. OnbiTHeIe 000cHOBaHMS 3akoHa Kysona.
bnok 2. HanpsizkeHHOCTD 3J1eKTPUYECKOro 1MoJisl, IPUHIUI CyNepno3uuu
Onektpuueckoe nojie. HanpspkeHHOCTH aniekTpuueckoro nods. Hanpsbkennocts nosst. [Ipunnun
CYNEPIO3UIUU. DIEKTpUUecKuid qunoiib. [lone numosns.
bnok 3. Teopema I'aycca, moJist I0CKOCTH, c(hepbl, IAPa, HUTH
IlonsTHe MoTOKA BEKTOpa HanpspkeHHOCTH. Teopema [Maycca. [1one paBHOMEPHO 3apsAKEHHBIX
TJIOCKOCTH, c(epsl, I1apa, HUTH.
bnok 4. PaGoTa B 3JIeKTPH4YeCKOM M0Jie, IOTEHIHAJ, PA3HOCTh NOTEeHIHAJIOB. JHEeprus
B3aMMOJCHCTBHS IJIeKTPUUYECKUX 3apsiAoB. O0beMHasl JIOTHOCTH SHEPTrUH
3J1eKTPOCTATHYECKOT0 MOJIS
Pabora cun sanextpuyeckoro mosst. CkansipHblii moTennuan. [loTeHuan nois TOYeYHOTOo 3apsiaa.
Cynepno3unus noreHnuanoB. CBsi3b MOTEHIMANA U HANPSKEHHOCTU Moiid. CHIOBbIE JIMHUU U
SKBUIIOTEHIIMAIbHBIE TOBEPXHOCTU. OHEPrusl B3aUMOJCHUCTBUS DSJIEKTPUUYECKUX 3apsS0B.
O0beMHas II0THOCTh SHEPTUU 3JIEKTPOCTATHUYECKOTO TOJIS.
bnox 5. JIBukeHue 3apsiKeHHBIX YAaCTHIl NMPH HX B3aUMOAEHCTBHHM JAPYr ¢ JAPYroM H
BHEIIHUM I0JIeM
3aKOHBI COXPAaHEHHUs SHEPTUU, UMITYJIbCA B 33/ladaxX Ha JBUKEHUE 3aPSIKEHHBIX YacCTHII. IPU UX
B3aMMOJICHCTBUM JIpYT ¢ ApyroM. Pemienue 3anau.
bnox 6. TIpoBOAHHMKHM B 3JIEKTPOCTATHYECKOM MoJie. 3a3emMjieHHe MPOBOJHHUKOB.
3apskeHHbIe cepbl, IAPHI
CBoboanble HocuTenu 3apsiia. OrpaHndyeHne MOBEPXHOCThIO Tena. TeopeMa eIMHCTBEHHOCTH.
Pabora BbIxoma. DnekTpocTaTuueckas MHAYKUMs. [lone u 3apsapl BHYTpU U HAa MOBEPXHOCTHU
NpOBOJHMKA. 3a3emiieHHe. OKpaHupoBka. [lonsi M MOTEHIMANbl CHUCTEM, O0JIAAAIONINX
CUMMETpUEH: 3apsS’KEeHHON cepbl, OAHOPOJHOTO LIapa, MPSIMOH, MII0OCKOCTH, Maphl MIO0CKOCTEH.
Bnok 7. Cucrembl 3apsizkeHHBIX I10cKkocTeil. [lnocknii koHaeHcaTop
[TonstTue «dneKTpuUecKass €MKOCTb». EMKOCTh YyeIMHEHHOTO NpoBOAHMKA. CHCTEMbI
3apsKEHHBIX IIOCKOCTEN. EMKOCTB III0CKOr0 KOHAEHCATOPA.
Brok 8. IudJIeKTPUKH B 2JIeKTPOCTATHYECKOM MoJie. JlndjieKTpudecKkasi IPOHULAeMOCTh
[Tosie mpu HanUuUyM OUAIEKTpUKA. J{U3IeKTpruueckas NPOHUIIAEMOCTb. [1oaspHbIe TUAIEKTPUKH.
Henonsipable AM3IEKTPUKH.
KonTpoJsbHnasi pabora no teme Ne6.

TEMA 7. QJJIEKTPUYECKAS EMKOCTb, KOHAEHCATOPBI. KOHAEHCATOPHI B
HEIAX MOCTOSIHHOI'O TOKA

bnok 1. Pacyernl 3aps/10B, HANPSIKEHU I HA KOHACHCATOPaxX B YCTAHOBUBIIEMCS PeKUMe

Paznuunblie Tubl KOHIEHCAaTOPOB. CoeMHEHNS] KOHAEHCATOPOB. PacueTsl 3apsiioB, HAPSIKEHUM

Ha KOHJIEHCATOPaX B YCTAHOBUBLIEMCSI PEXXHUME.

bnok 2. llepexoannbie mponecchl B RC-nensix. XapakTepHble BpeMeHa NMPoIeccoB

[Tepexoanbie mponecchl B RC-nemnsix. XapakTepHble BpeMeHa IMpOoLeCcCOB.

bnok 3. Jueprusi konjaeHcaTopoB. Padora ucrounukos. Boijgesenue temia B RC-nensix

DOHeprusi 3apsHKEHHOT0  KOHJEHCATOopa. JHEpPrust dJeKTpuueckoro mojs. [Ipumenenus

KOHJIeHcaTopoB. PaboTa uctounukoB. Beinenenue terna B RC-miensix.

KonTpoubsHnasi pabora no teme Ne7.

26



TEMA 8. IOCTOSIHHBI TOK
bnok 1. I110THOCTH TOKA B POBOASIIINX cpenax. CBsA3b ¢ HANPSIKEHHOCTHI0
[InoTHOCTH TOKa. DiEKTpUYecKoe compoTuBieHue. [II0THOCTH TOKa B MPOBOISIIMX Cperax.
Ca3p ¢ HampspkeHHOCThIO. 3akoH Owma B muddepeHnmansHoil Gopme I TBEpIBIX Tel,
KUJKOCTEH U Ta30B.
bnok2. 3]IC v BHyTpEeHHee CONPOTHBIEHHE HCTOYHMKOB MOCTOSTHHOT0 TOKAa. 3akoH Oma uis
HEOIHOPOJHOI0 Y4ACTKA Lenu
3akon OMa s yyactka nenu. CoelnHeHue MPOBOHUKOB. PaboTa B 11enu 3JIEKTPUIECKOTO TOKA.
3akon Jxoynsa-Jlenna B nuddepeHnranibHON M MHTErpalibHONM dopmax. MacmTaObl BEJTUYHH.
3apsnka akkymyistopa. dopmynbl MomHocTH 3nekTpuyeckoro Toka. IJIC. Buyrpennee
CONPOTUBIIEHUE MCTOYHUKOB MOCTOSIHHOrO TOKA. 3akoH OMa miis mosHoM nenu. 3akoH Oma B
UHTETPAIbHON (hopme. Y CIIOBUS MOICPKAHUS IIEKTPUIECKOTr0 TOKa B 1ienmi. CTOPOHHUE CUJIBL
Llens npu HATMYUU UCTOYHHMKA TOKA. BUIBI BOIBT-aMIIEPHBIX XapaKTEPUCTHK.
bnok 3. llpaBuaa Kupxrodga, pa3BeTBieHHbIE MU ¢ HECKOJIbLKUMH HCTOYHHKAMH
[TpaBuna Kupxroda. Pa3BeTBieHHbIE LIETIH ¢ HECKOIBKIUMH UCTOYHUKAMH TOKA U HAMIPSKCHHUS.
bnok 4. MeTroa 3KBUBAJEHTHOT0 MCTOYHUKA, IPUHLIMI CYNEPNO3MLMU, METO KOHTYPHBIX
TokoB. [lepecuer TpeyroibHUKa B 3Be31y
Metoa SKBUBaJIEHTHOTO UCTOYHHUKA, IPUHIUIT CYNEPIIO3UIINHA, METOJI KOHTYPHBIX TOKOB, METO/I
Y3JI0BBIX MOTEHIHANOB. [lepecuer TpeyroibHUKa B 3BE31TY.
KonTpoJsbHas padora no teme Ne§8.

TEMA 9. 3JKCIHEPUMEHTAJIBHBIE 3AJIAYU ®U3UYECKUX OJIUMIINA L
bnok 1. JxcniepuMeHTAbHBIE 3212490 QU3HYECKUX OJTUMITHA]
Pemenne OKCIICPUMCHTAJIbHBIX 3a4a4 (1)I/I3I/I‘IGCKI/IX oJIuMIIuaza. 3aI[aT-II/I JJIL 3aHATHI BI>I6I/IpaIOTC$I
npernoaaBaTeseM W3 4YuClia MPEUIaraBIIMXCS Ha PETHOHAJIBHBIX M 3aKIIOYMTEIBHBIX JTarax
BcepOCCI/H\/JICKOI\/’I OJIMMITHA/Ibl IKOJIBHUKOB, € YUCTOM T'OTOBHOCTH YYalIUXCSA W UMCIOUICTOCS B
HAJIMYUH SKCTIEPUMEHTAIBHOTO 000PYIOBaHUSL.
KontpoabsHnasi padora mo teme Ne9.

KYPCOBOM DK3AMEH 3A 10 KJIACC.

11 KIIACC

TEMA 1. HOCTOAHHOE MAT'HUTHOE IIOJIE. MATHUTHOE I10JIE

MHOCTOSAHHOI'O TOKA. CHJIbI BMAI'HUTHOM IT1OJIE
bnok 1.Bextop marauTHO# nHaAyKnuu. 3akon buo-Casapa-Jlanuaca
MarnautHoe none npssmoro Toka. Onpenenenne HanpasiieHus BeKTopa B npsiMoro Toka, mpaBuio
npaBoro BuHTa. 3akoH bno-Casapa-Jlamnaca.
bnok 2. [lelicTBe MATHUTHOTO MOJISA HA MPOBOJIHUKY ¢ TOKoM. Ciiia Ammepa
Bsaumonerictue npoBosoB ¢ Tokamu. OnbIT Opcrena. Cuna Amnepa. CunoBast XapakTepUCTHKA
MarHUTHOTO TIOJISI - BEKTOp MarHMUTHOM MHAYKIMH B. IIpaBuio neBoit pyku st cuiisl AMriiepa.
["anpBaHOMeTp. PamMKa C TOKOM B MarHUTHOM I10JIE. DJIEKTPOABUTATENb.
bnok 3. JlelicTBe MATHUTHOTO TOJIsA HA ABH:KYIIUecs 3apsabl. Cuiia Jlopenna. /IBukenne
3apsia B OAHOPOAHOM MATrHHUTHOM I10J1€
JleficTBre MarHUTHOTO MOJIsl Ha ABMKyHmecs 3apsaabl. Cuna Jlopenua. IIpaBuino neBoit pyku ais
cuiel Jlopenua. Pabora cuisl Jlopenna. J[Brxenue 3apsaa B 0THOPOIHOM MarHUTHOM TI0JIE.
bnok 4. IBu:keHHe 3apsA0B B CKPEIIEHHBIX MOJIAX
JIBukeHHe 3apsI0B B CKpEUIeHHBIX MOsiX. JpeiidoBas CKOpOCTh.
KonTpoasHas padora no teme Nel.
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TEMA 2. 3AKOH DJIEKTPOMATHUTHOMW MHJIYKIIUH
bnoxk 1. lloroxk marunTHO# UHAYKIUHK. DC uHAYKIIHK
BekTop MarHMTHOM MHIYKLIMH, TPOHU3BIBAIOIIUN 3aMKHYTBIM KOHTYp. YT0JI MeXay BekTopoMm B
Y HOpMaJlbto K KOHTYpY. IloTok BekTopa B. 3aKoH 351€eKTpOMarHuTHONW MHTyKIUH, paBuiio JIenna,
TpakroBku @apanes 1 Makcgesa. MarHuTo-3JeKTpuyecKas MHIYKIMs, [ 'eHepaTopsbl.
bnok 2. BuxpeBoe jiexktpuuyeckoe mose. JC MHAYKUUH B ABUKYIIEMCSl NMPOBOIHHKE.
IlepeMbIukH, ABHKYLIHECS B OHOPOAHOM MAarHMTHOM II0JIe
BuxpeBoe anextpuueckoe none. I/JC mHAyKUMH B ABWKYIIEMCS IpPOBOAHUKE. IlepeMbruku,
JBUKYIIHECS B OJHOPOJIHOM MarHMTHOM IIOJIE.
bnok 3. Camonnaykuusi. UHIYKTHBHOCTH. JHEPrusi HHAYKTHBHOCTH
SIBnenue camonnaykuuu. Ilose conenonna ¢ Tokom. MTHAYKTUBHOCTB. DHEPrus MArHUTHOT'O MOJIS.
O/1C camOMHAYKLINY.
KonTpoabHasi padora nmo teme Ne2.

TEMA 3. KATYIIUKW UHAYKTUBHOCTMU B SJIEKTPUYECKHUX LEIAX
bnok 1. Tlepexoanble npouecchl B Hensix ¢ HHAYKTHBHOCTSIMH
[TepexoaHbIe POIECCH B LETSAX ¢ MHAYKTUBHOCTSAMM.
bnok 2. CoxpaHeHue MOTOKA B LeNAX ¢ MHAYKTHBHOCTSIMH
CoxpaHeHHe IOTOKa B IIENAX ¢ MHIYKTUBHOCTAMHU. Perienue 3aiad.
KonTposbHnas padora no teme Ne3.

TEMA 4. MEXAHUYECKUE KOJIEBAHUA
bnok 1. YpaBHenune rapMoHu4deckux Kosedanuii. [lepuoa u yacrora xosnedanmii. Ckopocthb
U yCKOpeHue npu KoJiedanusx. [Ipespamenne 3nepruu
['apmonnueckue kosneOaHHWs. AMIUIMTYAA, HEepUOJ, yacToTa M (asza koiebanuil. Mx poins.
Kunemaruka konebanuil. DHeprus konebanuil. CpeneHuss u3 Tteopun AuddepeHIHaTbHbIX
ypaBHeHM. Poib HawanbHbIX yenoBuil. Kputepuu rapMornyHoctu. Manble koneGaHus.
bnok 2. Pacuer mepuoaoB yepe3 CHJIbl, BOSHUKAIOLIUE NMPHU OTKJIOHEHHUHM OT MOJIOKEHHUS
pPaBHOBeCHS
Pacuer nepnooB uepes cuiibl, BOSHUKAIOIINE TPU OTKJIOHEHUH OT MOJI0KEHUS! paBHOBECHSI.
bnok 3. JHepreTH4ecKuil MOAXO0J K pacyeTy INEPHONOB KOJIeOaHHW B MeXaHHYECKHX
cucTremMax
OHepreTUYecKHi MOJIX0/ K pacyeTy MeproA0oB KoJIeOaHnH B MEXaHUYECKUX CHCTEMaX.
bnok 2. 3aryxawume u BbIHYK/IeHHbIe Kosiedanus. Pesonanc. ClioxkeHue rapMOHHYECKHX
KoJieOannii. buenus
Mexanuueckue kosiebanus. CBobonHble koneOanus. [Ipumepbl mpocredmmx KosneOaTelbHbIX
CHCTEM: TapMOHUYECKUH OCHMJUIATOP; MaTeMaTHUECKUH MAasTHUK;, (QU3MUECKUN MasTHUK.
3aryxatomue kosebanus. BeiHykaeHHBIC KoneOaHusa. YueT 3aryxaHus. Pesonanc. CnoxxeHue
rapMOHUYECKUX KoJjeOaHuil. buenus.
KonTpoasHnas padora no teme Ne4,

TEMA 5. SJIEKTPOMATHUTHBIE KOJIEBAHUA. TEPEMEHHBINA TOK
bnok 1. TapMmoHuyeckune KoJsiedaHusi B Koje0aTelbHOM KOHTYype. Pacyer mapamerpos
KoJIeOaHu# npu ucnoJib3oBanum npasuia Kupxroga
OnexTtpuueckue konebanuss. CBoOoaHbIEe KoiebaHMs B KoyiebarenbHOM KoHType. dopmyna
Tomcona. Ileproa cBOOOAHBIX ANEKTpUYECKUX Kojebanuil. Pacuer mapameTpoB kojebaHuii npu
UCIMOJIb30BaHuU npaBuil Kupxroda.
bnok 2. JuepreTudeckuii moaxox Npyu pacyere 3JIeKTPOMATHUTHBIX KOJIeOaHU B KOHTYpe
DHepreTUYecKHi MOIX0 MPH pacyeTe EKTPOMArHUTHBIX KOJICOaHUH B KOHTYPE.
bnok 3. BeiHy:KIeHHbIE YJIEKTPOMArHUTHBIE KoJieoaHus. [lepeMeHHbliT TOK
Boinyxnennsie konebanus. Pezonanc TokoB. Ilepemennsiii snextpuueckuid Tok. Ilomydenue,
u3Mepenue, >p¢exTuBHble 3HaueHHUA. Da30Bble COOTHOIIEHUS B LENH IMEPEMEHHOIO TOKa,
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pPEaKTUBHBIE CONMPOTHUBIICHMS, UMIIEJaHC. Pe30HaHC TOKOB M pe30oHaHC HamnpsokeHud. llenu c
HEJIUHENHBEIMU DJIEMEHTAMU. AKTHUBHOE COIIPOTUBJICHUEC, CMKOCTb W HMHAYKTHBHOCTL B LCIIU
MEPEMEHHOT0 TOKa MOIIIHOCTD B LI€TIM IEPEMEHHOr0 TOKa. Pe30HaHC B 3JIEKTPUUYECKOIl LIETIH.
bnok 4. MeToa BeKTOPHBIX AHarpaMM. MeTo KOMILUIEKCHBIX AaMILINTY/]

MeTto BEKTOpHBIX AUarpaMM. MeTo 1 KOMITJIEKCHBIX aMILTUTYA. Pacuer Lemneil nepeMeHHOro ToKa
C UCIOJIb30BAHUEM YKa3aHHBIX METO/IOB.

KonTpoabsHasi padora nmo teme NeS.

TEMA 6. TEOMETPUYECKAS OIITUKA
bnox 1. 3akonbl reomerpuyeckoil ontuku. IIpsiMosiuHeliHOe pacnpocTpaHeHUue |
oTpakeHue cBeTa. 3epkajia. 3aa4u HA NOCTPOEHHE B CHCTEMAaX 3epKaJl
Ucropust Bompoca o mpupoje cBera. lIpsimonuHelHOe pacmpocTpaHEHHWE CBETa. 3aKOHbI
F€OMETPUUYECKONW ONTHKU. JJIEMEHTapHbIE ONTHUYECKHE CHUCTEMbI: 3€pKajla, MPU3MBbI, JIMH3BI.
3aauy Ha OCTPOECHUE B CUCTEMAX 3E€pKall.
bnoxk 2. 3akon npesiomienusi. Pacnpocrpanenne cBera B HEOAHOPOJAHBIX cpeiax
3akoH mnperoMieHHUs. AOCONIOTHBIH W OTHOCUTENIbHBI IOKa3aTeNu MPEIOMIICHHS, HX
dbusnueckuit cmbicia. PacripocTpanenue cBeta B HEOJJHOPOIHBIX Cpeaax.
bnok 3. JInnsbl. OnTnyeckas cujia JuH3bl. PopMyJia TOHKOM JIMH3BI
Jlunzel. OnTtuueckas cuiia JUH3bl. PopMyna TOHKOM JIMH3bL. JIMHEIHOE yBEJIMYEHUE JIMH3BI.
[Toctpoenue wuzoOpaxkenuit B nuH3aXx. CucreMbl JuH3. ONTHYECKas CHJIA CHCTEMbI JIMH3.
[TocTpoenue n3o0paxeHuit B cucteMax JuH3.
bnok 4. 3anaun Ha NOCTPOEHHUS ¢ TOHKUMH JIMH3aMHU
3ajaun Ha NOCTPOEHUs ¢ TOHKUMH JinH3aMu. CrucreMa JIMH3a — IUI0CKOE 3epKajlo.
bnok 5. Chepuueckue 3epkajia
Cdepuueckoe 3epkano. Pokyc M paguyc KPUBU3HBI CHEPUUYECKOTO 3epkayna. BorHyTeie u
BBINYKJIbIE cepuueckue 3epkana. Popmyna chepudeckoro 3epkana. JIMHelHoe yBeaMueHUE
cheprueckoro 3epkana.
bnok 6. Tosctbie inH3bl. MeToa napakcuaabHON ONTHKH
Toncteie muH3BI. MeTo napakcuaibHON ONTHKH.
KontpoabHasi padora mo teme NeG.

TEMA 7. BOJIHOBAS OIITUKA
bnok 1. Nnrtepdepennusi cpera. UHTepdepeHuuss oT ABYX KOrepeHTHBIX MCTOYHHUKOB.
HNurepdepeHnnsi B TOHKHMX IIEHKAX
Wntepdepennus ceera. Ycnosue korepeHtHocTd. OnbiT Onra. MuTepdepomerp MaiikenbcoHa.
WUnrtepdepeniuss B TOHKUX IUIeHKaX. VHTepdepeHLus OT [ABYX TOYEYHBIX HCTOYHUKOB.
IIpocBeTiieHHE ONITUKH.
bnok 2. Iudppakuus. Iudpakuuonnas pemerka
Hudpakuus ceera. Judpakuus Openens. Meroa 300 Openens. udpakius Ha OTBEPCTUH U HA
nucke. 30HHas IulacTUHKA. Vcronb3oBaHME BEKTOPHBIX JAMAarpaMM Jjisl pacuera Judpakuuu.
Hudpakuus Opaynrodepa. dudpakuus Ha npamoyronbHoi menu. dudpakmus Ha N mensx.
JudpaxknuonHas peierka.
KontpoabHasi padora no teme Ne7.

TEMA 8. KBAHTOBASI ®U3UKA
bnok 1. KopnyckyJsipHblie cBoiicTBa cBeTa. ®oTOHbI, 1aBJieHne cBeTa. DoTod ekt
AolcomotHo uépHoe Teno (AUT). 3akonsl TeruoBoro uinydeHuss AUT. I'mmoresa Ilnmanka.
®dotorpdext. Buasl poroaddexra. 3akonsl BHemHETo hoTodddekTa. YpaBHeHHE DUHINITESHHA
s goroapdekra. aBnenue cera. Ipdext Komnrona. KopnyckynspHo-BOTHOBOH Ayann3m
CBeTa.
bnok 2. B3aumopaeiicTBusi (POTOHOB ¢ YaCTHLAMHU. 3aKOHbI COXPAHEHUs IHEPTUH, UMITYJIbCA
B 3aj1a4ax ¢ poroHamu
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B3aumopeiictBus ¢oroHoB ¢ vactumamu. Dddexkr Komnrona. 3aKkoHBI COXpaHEHHS SHEPTHUH,
UMITYJIbCa B 33/1a49ax ¢ (poTOHAMH.
KonTpoabHas padora nmo teme Ne8.

TEMA 9. 3KCIIEPUMEHTAJIBHBIE 3AJIAYU ®U3NYECKUX OJIUMIINAL
bnok 1. JxcniepuMeHTAbLHBIE 32124 (PU3NYECKUX OJTMMITHA]
Pemenue skcriepuMeHTaIbHBIX 3a7a4 (GU3MUECKUX OJUMMMNAA. 3aauu Il 3aHSATHI BHIOMPAIOTCS
npenoaaBarcJicM M3 4YuCjia OpcAjlaraBHIMXCd Ha PErHOHAJIbHBIX W 3aKIIIOYUTCIIBHBIX 3Tallax
Bcepoccuiickoit onuMIuaabpl HIKOJIBHUKOB, C YY€TOM TOTOBHOCTH YUYallUXCS U MMEIOIIErocs B
HATMYUU SKCTICPUMEHTAILHOTO 000pYyI0OBaHUS.
KonTpoabHasi padora nmo teme Ne9.

KYPCOBOM 9K3AMEH 3A 11 KJIACC.
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3 OPTAHU3ALHUOHHO-NNEJATI'OI'MYECKHE YCJIOBUA
PEAJIM3ALIMA ITPOT'PAMMBbI

DopMBbI U PEKUM 3aAHATUHI

3aHATUS MPOBOASTCS PETYISPHO, MO 4 Yaca B HEACNIO CO ydamumucs 7-8
KJIACCOB M MO 6 4acoB B Hellelto ¢ yyamumucs 9-11 kimaccos.

HaGop B rpynmbl 4uClI€HHOCTHIO A0 12 4YenoBek, cHOpMUPOBAHHBIX IO
BO3PACTHOMY MPUHIIUITY, OCYIIECTBISETCS HA KOHKYPCHOM OCHOBE IO pe3ysibTaTaM
OJTUMIINA/I, YIK3aMEHOB U COOECeI0BaHUSI.

®opmbl paboTHl Ha ypoke — KpaTkoe, He Oosiee 10 MuHYT, 0OBsSCHEHHE
MEJaroroM OCHOBHBIX TMOJIOKEHHM H3ydaeMoro marepuana. Jletain v HIOAHCHI
BBICHSIOTCSL B MPOLECCE  PELICHUs]  yYalluMHUCS ~ TEOPETUYECKUX U
AKCTIIEPUMEHTAJIbHBIX 3aJ1ad, BOCIPUSTUS JEMOHCTpalUid (PU3UMYECKUX SIBICHUH,
BBITIOJIHEHUS JTAOOPATOPHBIX paboT U Jp.

3aHATUS TPOBOAATCS B (OpME TEOPETHUECKUX, MPAKTUYECKUX U
WHIUBUIYAIbHBIX ~ 3aHATUM W KOHCYJbTAallMK  (MPOEKTHAst JIESITENIbHOCTD,
MOJATOTOBKA K OJIMMIINAAaM, KOHPEPEHIIHIM).

[IpakTUKO-OpHUEHTUPOBAaHHAsT YacTh MPOTPaMMbl peaju3yeTrcsl 3a CYET
MIPOBEICHUS MPAKTUYECKUX padoT. [lemaror caMoCTOSTENBHO pacnpenesnsieT Yachl
Ha IPaKTUYECKre paboThl B 3aBUCUMOCTH OT OCOOCHHOCTEM TPYIIIIHI.

[IpakTuyeckue 3aHITUS TPOXOIAT B PopmMe J1abOpaTOPHBIX MPAKTUKYMOB U
MPAKTUKYMOB I10 PEIICHUIO 3aa4.

JlaGopaTopHBIN MPAKTUKYM MO KaXJO0M TeMe COCTOMT W3 HECKOJIBKHUX
nabopatopHbix paboT. [Io HEKOTOPHIM TeMaM B 3aBUCUMOCTH OT MaTepHalbHO-
TEXHUUYECKOTO olecreueHus: jabopaTopun j1abopaTopHbie pabOThI, BXOJAIINUE B
Kbl JJa00OpaTOPHBIN MPAKTUKYM, MEAaror BEIOMPAET CaMOCTOSITEIBLHO, UCXOIs
U3 MPEJUIOKEHHBIX B paboueit mporpaMme.

METOAUYECKOE OBECIIEHEHUE ITPOT'PAMMBbI
MeToanyeckue peKOMEeHAaluH 110 BbINOJTHEHUIO IKCIIEPUMEHTAJBHBIX PadoT

HNHcTpyKuMs 0 NPOBEICHUIO 3aHATHI B Y4eOHBIX J1a00paToOpUsxX

[lepen BbIMOIHEHHEM J1a0OPATOPHBIX padOT BCE yUaIIUECs TOJKHBI IPOUTH
MHCTPYKTQX MO TEXHHUKE O€30MaCHOCTH M paclucaTbcs B JKypHalle MHCTPYKTaxa
TEXHUKUA O€30MaCHOCTH.

IMoaroroBka K 3KCNEePUMEHTAJIbHBIM padoTam

[ToaroToBka Kk paboTe MPOBOAMTCS B Yachl CAaMOCTOSITENbHOU paboThl. [Ipu
MOJIFOTOBKE HYXHO HCIOJIb30BaTh OMHCaHUE padOT M JUTepaTypy. 3alaHus Ajs
BBIMIOJTHEHMS SKCIIEPUMEHTAIBHBIX pa0dOT pa3/ialoTcs Ha OTAEIBHBIX JIMCTOYKAX
(ycioBre MOKHO BKJICUTH B TETPa/ib, HO B JIF0OOM cilydae TpeOyeTcsl KpaTKas 3alHCh
JaHHBIX 3afaud 1pu odopmiieHuu paboThl). B koHIlE omucaHus Kaxaou
nabopaTopHOil paboThl B MOMONIL JUJIi MOJATOTOBKM YyKa3aHa JIUTEpaTypa,
HeoOXoauMasi JUIsl U3y4eHUs! TaHHOTO (PU3NYECKOTO SIBJICHUS UM 3aKOHA, a TaKXKe
BOIPOCHI 11 caMOKOHTpouist. Ha BeinosHeHue 1abopaTopHOil paboThl OTBOAMUTCS
ONPENIEICHHOE BPEMSI.
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Opranusanus y4eOHOro npouecca B 1adoparopuu
JI1st BBITIOJTHEHHST JTAOOPATOPHBIX PabOT MCHOJB3YETCS CHElUalbHas TEeTpaib —
7a00paTOpPHBIN >KypHall, B KOTOPBIM 3aHOCATCS BCE PE3YJIbTAThl M3MEPEHUH,
pacyeTsl, rpauku U (QUKCUPYIOTCS BCE CYIIECTBEHHBIE MOMEHTHI, CBS3aHHBIE C
poBeIeHHEeM u3MepeHuid. JIabopaTopHbIi KypHaI BelleTcsa OTIAEIbHO, CAAeTCs Ha
npoBepky. OOyJaronuiicss UMeeT BO3MOXKHOCTD, IMOIy4asi MPOBEPEHHBIN >KypHAJ,
HECKOJIbKO Pa3 32 OTBEJECHHOE BpeMsI MOMBITATHCS UCIIPABUTH YKA3aHHbBIE OIIUOKH.
K pabGore B maGopaTtopuu [IONMYCKAIOTCA Yy4YallUEcs, KOTOPbIE€ HMEIOT
71a00paTOPHBIN KypHaJ, MOATOTOBIECHHBIA K paboTe, U3yUMIIH OMUCAHHE PAOOTHI,
UMEIOT MPEACTABICHUE O TOM, YTO MU KAKUM METOJIOM TpeOyeTcsl W3MEPHUTh, KaK
yCTpOeHa U pabOTaeT yCTaHOBKA.
IIpoBeaeHue IKCIIEPUMEHTAIBHON PadoOTHI
BeinonHenue nadopaTopHOil padOThl HAYMHAETCA C U3Yy4YEHHs] MPUOOPOB U
YCTaHOBKH, OCHOB HX paboThl. B naGoparopHOM XypHase, B MOJATOTOBICHHYIO
tabnuny «lIpubopel m o0opynoBaHHE», HEOOXOAMMO 3amUcaTb TEXHUYECKUE
XapaKTEePUCTUKU TPUOOPOB: TMpEAesbl W3MEPEHHs, IIEHY JCJICHUS IIKabl,
MOTPEIIHOCTD MpUOOpa (KIacc €ro TOYHOCTH), PEKUM €ro paboThl U T.JI.
N3mepenust MOJKHBI MPOBOJUTHCS AaKKypaTHO U C COOJIIOJICHUEM TPaBuUII
TeXHUKH Oe3omacHocTu. [locie mnpoBeaeHHs HU3MEPEHHM SKCIEPUMEHTAJIbHBIE
JTAaHHBIE, TIOJYYCHHBIE B XOJI€ BBIMIOJHEHUSI PAOOThI, JIOJDKHBI OBITH OJMHUCAHBI
MpEnoiaBaTesieM, BeaylluM 3aHsATHEe. [lo0 OKOHYaHMHM BCEX HM3MEPEHUU
MPOU3BOJIATCS PaCyeThl 3HAYEHUN HMCKOMBIX BEJIMYMH, KOCBEHHBIX H3MEPECHUH,
NOTPENIHOCTE MPSIMBIX M KOCBEHHBIX H3MEPEHMM, HCIOJB3YIOTCS MpPU 3TOM
npaBuiia OKpyriaeHus u crpostcs rpaduku. [loctpoennsie rpaduku BKIEUBAIOTCS B
J1ab0paTOpHBIi KypHail. Bce mpomeKyTOUHbIE pacyeThl AeNatoTcs B JIa0OpaTOPHOM
)KypHaie. Bee 3anucu B )KypHase AenatoTcs AapuKOBOM pydykoi. CXeMbl, pUCYHKHU
U rpapuKd  BBIMOJTHSIOTCS  KapaHjamioM. ['paduku  BBITOMHSAIOTCS  HA
MUJUTUMETPOBOI Oymare. B koHile paboThl ydamuiicst JOJKEH HamucaTh BBIBOJ U
claTh 1a00PaTOPHBIN )KypHAJ IPETOaBATEIIO AJIs 3alTUThI JIA00PAaTOPHOU pabOTHI.
3amuTa IKCepuMeHTAJIbHBIX PadoT
K 3ammre nabopaTtopHoit pabOThI JOMYCKACTCs YUaIIHICs, €CIIH:
® [IpPEA0CTAaBUII MOJHOCTHIO 0(OPMIIEHHYIO JabopaTOpHYIO padoTy;
® 3HAaeT HEOOXOIUMBII TEOPETUUECKUI MaTEepHaL;
e yMEEeT KpaTKO paccka3arb O COACPNKAHUU MPOBEAEHHOIO UM
HKCIIEPUMEHTa U 0OOCHOBAThH BHIBOJIBI;
® 3HATh THUIBl W BHUJBI MOTPENTHOCTEH, MpaBUja pacdeTa MNPSIMBIX U
KOCBEHHBIX M3MEPEHUH, MPOU3BOAUTH BBIUMUCIEHUS MOTPEIIHOCTEN
MPSIMBIX U KOCBEHHBIX U3MEPEHUI;
® yMEThb CTPOUTHh TpadUKU C YYETOM TOTPEIIHOCTEd M 3alKChIBATh
pE3yabTaThl U3MEPEHUM.
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4 CHUCOK PEKOMEHAYEMOM JINTEPATYPBI

Y4yeOHuKH 1 yueOHbIE TOCOOHS

1. Acraxos, A.B. Kypc ¢usuku. Tom 1. Mexanuka. Kunetndeckast Teopusi Marepuu: y4aeo.
nocobue s mKonbHUKOB / A. B. Actaxos. — M.: ®usmarnut, 1977. 382 c.

2. Byrukos, E.M. ®u3uka i MoCcTynarommx B By3bl: y4e0. mocodue i MIKOJbHUKOB U
adbutypuentoB / E.W. byrukos, A.JI. beiko, A.C. Konaparees. — M.: Hayka, 1982. — 608 c.

3. Huk, F0.U., Kabapauu, O.®., Opnos, B.A. ®uznyeckuil MpakTUKyM [JIsl KJIACCOB C
yrayoseHHbIM u3ydeHuem ¢usuku. 10-11 kmacc: yue6. mocobue mist mkonasHukoB / FO.W. Jluk,
0.®. Kabapaun, B.A. Opnos. — M.: IIpocsemenne, 2002 u ap. — 157 c.

4, Kukoun, A.K. ®usuka. Mexanuka. 10 kmacc: yued. mocodue mist mkoiabHukoB /| A.K
Kuxoun. — M.: Ilpocsemenue, 2012. —128 c.

5. Martgees, A. H. MonekynspHas ¢usuka: yae0. mocoodue 1 By30B / A. H. MaTtBeeB. — M.:
Bricmiag mkona, 1981. — 400 c.

6. Martgees, A. H. DnekTpuuecTBo U MarueTusMm: yued. nocodue ams By3oB / A. H. Martsees.
— 3-e u3., crep. — CII6.: JIans, 2010. — 400 c.

7. Martgees, A. H. MexaHuka u Teopusi OTHOCUTENIBHOCTH: yuel. /uis By30B / A. H. MartBees.

— 3-e u3n. — M.: OO0 "Uznarensckuii tom "OHUKC 21 Bex", OOO "UznatenscTBo "Mup u
O6pazoBanue", 2003. — 432 c.

8. Mskumes, ['.E. ®usuka. 10 knacc: yue6. mocobue s mkobHukoB / [.E. Mskumes, b.b.
byxosues, H.H. Corcknii. — M.: IIpocBewenue, 2010 u np. — 366¢.
9. Mskumes, ['.E. ®usuka. 11 knacc: yue6. mocobue s mkobHukoB / I.E. Mskumes, b.b.

byxosues, H.H. Corckuii. — 3-e uza. —M.: [IpocBemenue, 2014 u ap. — 400 c.
10.  JlanacGepr, I'.C. Onruka / I'.C. JlanacOepr: y4ue6. mocodue s By30B. —M.: Hayka, 1976.
- 928 c.

11. [Munckwii, A.A. ®usuka. 10 kiacc: yue6. nocobue st mkoabHUKOB / A.A. TTunckwit, O..
Kabapaun. — M.: 2011 u ap. — 431 c.
12. CagenweB, 1.B. Kypc obmeit ¢usuku. B 3 tomax. Tom 1. Mexanuka. MonekynspHas

¢duszuka: yuebHoe nocodue / M. B. CaBenbes. 5-e uzf., nepepad. u gom. — CII6.: Jlans, 2006. — 352
c

13.  CagenbeB, U.B. Kypc ob6meit puzuku. B 3 Tomax. Tom 2. DneKTpuyecTBO U MarHeTU3M.
Boansl. Ontuka: yuedbnoe nocodue / 1. B. Casenbes. — CI106.: JIans, 2006. — 500 c.
14. Cagennes, 1.B. Kypc obmeit pusuku. B 3 tomax. Tom 3. KBanToBast onTrka. AToMHas

¢uzuka. Gusmka TBepAoro rena. GuU3uka aTOMHOrO sApa U dIeMeHTa: yuedHoe nocodue / 1. B.
CasenbeB. — CII0.: Jlansp, 2007. — 308 c.

15.  CumyxuH, [.B. O0Ouwmii kypc pusuku: yued. nocodoue mis By3oB / JI.B. CuByxun. — M.:
Hayxka, 1979. - 520 c.

16.  Hlupoxos, FO.M. Kypc ¢usukn, Tom 2. DIeKTpOMarHuTHOE mosie: y4el. mocooue st
By30B / IO.M. llIupokos, A.B. AcraxoB. —M.: Hayka, 1980. — 360 c.
17. [Mupoxos, FO.M. Kypc ¢puzuxu B 3-x Tomax. Tom 3. KBanroBas ¢usuka: yue0. nocobue

nist By30B / FO.M. Illupokos, A.B. Acraxo. — M.: Hayka, 1983. — 240 c.

18.  SBopckuit, .M. OcHoBel pu3uku. Tom 1: yued. mocobue mist By3oB / b.M. SIBopckui,
A.A. Tluackuit. — M.: Hayka, 2003. — 453 c.

19.  SBopckwuii, b.M., [Tunckuii, A.A. OcHoBbl Qusuku. Tom 2: y4e6. mocodue s By30B /
b.M. ABopckuii, A.A. IIunckuii. — M.: Hayka, 2003.
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COopHuku 32124

1. bennpukos, I''A. ®usuka. 3agaud i1 TOCTYMAIIMX B BY3bl: y4eO. mocoOue s
MIKOJIBHUKOB U abutypueHtoB / I'.A. bennpukos, b.b. Byxosues, I'.5l. Mskumes. — M.: MI'Y,
2000. - 397 c.

2. Bbyrukos, E.. ®usnka B mpumepax U 3amavax: ydeO. mocobue Ajsl IIKOJIBHUKOB U
abutypuentoB / E.W. Byrukos, A.A. beikoB, A.C. Konapartees. — CII6.: U3garenscro JII'Y,
1989. 463c.

3. Bapnamos, C.JI. DkcnepuMeHTalbHBIE 3aJaud Ha Ypokax (U3MKH U (HU3HIECKUX
onuMnuanax: y4ued. mocobue /i mkoiapHUKOB / Bapinamos C. /1., 3uns6epman A.P., 3uHKOBCKHI
B.U. — M.: MITHMO, 2017. —-184 c.

4. Ienbdrar, .M. 1001 3amada o ¢pusuke ¢ pemeHUsIMU: y4ed. TocoOue ISt MKOJILHUKOB/
I'enbdrar U.M., I'eanenmreitn JI1.O., Kupuk JI.A. —XapskoB-Mockpa: Hayka, 1996. — 596c.

5. Tonbagap6, H.U. Coopuuk 3aaay o ¢usuke: yued. mocodue s mkoiabHHKOB / H.H.
INomsadap6. —M.: Beicias mkoia, 1982. — 351 c.

6. 3agaun o ¢usuke: yued. mocodue aus mkonpHuKoB / CaBuenko O.5. [u ap.]// mox pen.
Cauenko O.5. — HoBocubupck: HI'Y, 1999. -370 c.

7. 3unsOepman, A. P. Pa3 3aaua, fBa 3a1a4a: yue0. mocooue ist HKOJIbHUKOB / 3uib0epMan
A. P., byznun A. U., Kporos C. C. —-M.: Hayka. ['n. pea. ®uzmarnut, 1990. —240c.

8. Manunus, A.H. CoopauK BonpocoB 1 3a1a4 1o ¢pusuke. 10-11 xmace: yue6. mocodue s
mKoapHUKOB / A.H. Manunuu. — M.: TIpocsemenue, 2002. — 220 c.

9. Menenun, I'.®. ®Ousnka B 3amadax: dK3aMCHAIIMOHHBIC 33J[a4d C PEIICHUSMU: yueO.
noco6wue st mKoiabHUuKOB / I.®D. Menenun. —M.: Hayka. ;1. pea. ®usmaraur, 1990. — 272c¢.
10.  Coopuuk 3ama4u no gusuke: s 10-11 kiraccoB ¢ yriyOIeHHBIM U3YICHHEM QU3UKH: yueo.
nocobue s mkoasHUKOB / Kozen C.M. [u ap.)// nox penakiueit C.M. Kozena. — M.: BepOym-
M, 2003. - 264 c.

11.  Temnosele siBnenus. Ilocrosnubiii Tok. Ontuka. COOpHUK 3ajad A MOATOTOBKU K
oJMMITHAaM 1o pu3uke. 8 kiace: y4ued. nocodue aist mkonbHuKoB / Samsatud M.IO [u ap.]// mox
penakuueit 3amaruna M.IO. — M.: lllanc, 2018. — 358 c.

12. 3800 3amau mo (u3mKe ISl MIKOJBHUKOB M MOCTYIAIOIINX B BY3bI: yuel. mocooue st
IKONIbHUKOB U abutypuentoB / H.B. Typuun, [u ap.])// non penakuueit H.B. Typunna. — M.:
Hpoda, 2000. — 672 c.
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5 OHEHOYHBIE MATEPHAJIbI

Kountpoasnas osmmmnuana (7 kiacc)

. 1 2 3 31
1. Beruncnautp 6€3 KalbKyJIsATOpa U 3aIUcaTh OTBET B (JOPME AECATUIHOM D
3 7 2 21_
Ipoou: > =
2. B pernonansuom stane Onumnuans! umenn Jlx. K. Makcsena o gusuke 15
B PecniyOnuke Mop10BUsI MPUHSIIA Y4aCTHE BOCEMbJIECAT CEMUKJIIAC-CHUKOB, IIECTh 1
U3 KOTOPBIX MONYYMJIM AMIIIOM noOenutens. CKOJBKO YYaCTHUKOB MOJTYYHIIH 15

JUIIOM TIPHU3Epa, €CIIM CyMMapHOe YUCIo modeauTenei u npu3époB coctaBmiio 45% ot o01iero
YHCiIa YYACTHUKOB B MapajuIed CeAbMOTO Kilacca.
3. Beruncnuthb (0€3 KanbKyasTopa) 3HaueHue Boipaxkenus npu a = 2018, b = 20109:

b a) b

a b)a+th
4. PemuTh cucTeMy ypaBHEHHI:
X=-y= 1,
6
2X+3y = 2.

5. Azar, Marseit u Jlama pasznenunun mexay cobort 20 kapanpamieir. B pesynbrate
OKa3ajoch, 4To y Asata c¢ Jlameil Ha 6 kapaHgamiel Oonbiie, yemM y MartBes. A y Jlamu Ha 4
KapaHJalla MeHble, yeM y A3ata ¢ MaTBeeM. Tak CKOJIBKO )K€ KOTSAT Y KOIIKU MypKH, ecii UX
MeHbllIe, YeM KapaHjaieil y Martses, HO OoJiblile, 4eM KapaHjaauiei y Azara?

6. [Toezn npomen nyts L = 200 xm. CHauana B TeyeHne BpeMeHH t1 = 1 4 oH 1Burasucs co
ckopocthio V1 = 100 km/4, 3aTem cnenan octaHoBKY Ha Bpems t2 = 30 muH. OcTtaBuryrocst 4yacTb
IYTH OH 11eJ1 co ckopocThio V2 = 40 kM/4. KakoBa cpesiHssi CKOPOCTh IBUXKEHUS moe3/1a?

7. Karep, mipIBymMii BHH3 IO peKe, JOTOHSET CHacaTelbHbI KpyT, IUIBIBYIIMHA IO
TedeHu10. [IporuibiB 30 MUH mociie BCTpeun ¢ Kpyrom, KaTep MOBEpHYJ Ha3aJ U BHOBb BCTPETHII
KpYT Ha PacCTOSIHUHU 5 KM OT MeCTa IepBoi BeTpeun. HailTh cKopocTh TeUeHUs peKH.

Kontpoasnas osmmmnuana (8 kiiace)

1. Kak wu3BecTHO, MOBEPXHOCTHOM IJIOTHOCTHIO ¢ JUCTOBOTO MarepHaja Ha3bIBalOT
OTHOIIEHUE MACChI JINCTa M K ero miomaau S: o = m/S. OnpenennuTe NOBEPXHOCTHYIO INIOTHOCTh
aucTa Oymaru B (hopMme IPSMOYTrONbHUKA cOo cropoHamu & = 1,67 apwun, b = 18,9 gepuros n
maccoit M = 0,195 ¢pyuma. Pe3ynpTaT BEIpa3uTe B T/M2, OKPYIIIHB €0 10 ABYX 3HAUAIINX IHP.
UzBectHo, urto 1 caocens = 3 apuuna, 1 apuwun = 16 gepwxos, 1 sepuox = 1,75 owtima,
1 orotim = 25,4 MM, 1 nyo = 40 ¢pynmos = 16,4 kr.

2. [Toe3n nmpomen myts L = 200 kM. CHavana B TeueHue BpeMenu 11 = 1 4 oH nBurancs co
ckopocthio Vi = 100 km/4, 3aTem crenan octaHOBKY Ha Bpewms tz = 30 muH. OcraBiryrocst 4acTh
IyTH OH 11el1 co ckopocThio V2 = 40 kM/4. KakoBa cpeniHsisi CKOPOCTh IBHKEHUS Moe3/1a?

3. [Ipucranu «M» u «K» pacrionoxeHsl Ha 0THOM Oepery peKH B 30He MPSIMOI BUANMOCTH,
npuYEM NPUCTaHBb «M» pacnookeHa HUXKe Mo TeueHuto npuctanu «K». IlpomsiBas no TeueHuro
mMuMO nipuctanu «K» Ha cBoéM OBICTpOXOIHOM KaTepe KOoT Jleomosnsa oOpoHMI criacaTelbHBIH
KpYr U OOHApYKWJI MPONaxy, JHIIb MOAX0As K mpuctanu «My. IlomyyuB BecTh O TOM, 4TO
3700HBIE MBIIIN, YBU/IEB C IPUCTaHU «M» MageHne CracaTelbHOr0 Kpyra B OMHOKIIb, TYT JKE Ha
CBOEM Karepe MyCTWIHCh 3a TpodeeM, KOT 0e3 MpOMeAJeHHUs pa3BEepHyJ Karep U MOMYacs
crmacatb cBo¢ m00po. Haiitn MakcuManbHyi0 cKOpocTh Vi, KOTOPYIO Ha CBOEM KaTepe MOMKET
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pa3Buth Jleomnonp] B cTosSUeH BOJIE, €CIIM U3BECTHO, YTO KOT U MBILIN OJJHOBPEMEHHO MOIOILIH K
criacaresibHOMYy Kpyry. Karep Mbliield pa3BHBAeT B CTOSYEH BOJE MAKCUMAJIBHYK) CKOPOCTH
V7 = 24 xm/4, cKOpOCTh TeueHus peku U = 4 km/4. CUuTaTh, YTO JBUTATEIM HA KaTepax padoTaiu
Ha BCIO KaTYIIKY, 2 BpeMEHEM pa3BOpOTa KaTepa KOTa MOKHO MPEHEOPEUb.

4. Kak-to rynss no napky, Bunau-Ilyx u [Iaraqok HaTKHynIHCh Ha JOCKY, JIeXKAllyIO Ha
3eMJIe U ONMPAIONIYIOCS Ha OpEeBHO Tak, Kak rmoka3aHo Ha pucyHke 1. Korna Ilaradok Bcran Ha
JIEBBIN KOHEII JJOCKH, TO MPaBbIii €€ KOHEel] HEMHOT'O IPUIIOAHSIICS M OCTAJICS HETIOABHKHBIM (pHC.
2.). Korma xe BunHu-Ilyx BcTanm Ha TOT XKe KOHel J0cku, a Ildradoxk mnepemén Ha
MIPOTUBOIOJIOXKHBINA €€ KOHEll, TO CHOBa YCTaHOBUJIOCH paBHOBecue (puc. 3). Bo ckonbko pa3
Bunnu tsoxenee [Iarauka, ecnu anuna nocku 4 m? Jluamerp OpeBHa U pa3Mepbl CKa304HbIX 3BEpeid
MHOT'O MEHBIIIE JJIUHBI IOCKH, & PACCTOSIHUE OT JIEBOI'O KOHIIA JIOCKU 10 OpeBHa Bceraa paBHO 1
M. Jlocka ofHOpPOHAS, UMEET MOCTOSHHYIO MIUPHHY U TOMIIUHY. MI3ruboM 10CKu mpeHeOpeyb.

5. Ha anroMHHHEBBIA CTEp)KEHb HACaXEHBI TyOoBas W Oepé3oBas BTYIKH. YTOHET JIH
HOJIy4eHHOE COCTaBHOE TEJIO B BOJIE, €CIIM Macca JIEPEBSIHHBIX JleTalieil B
JBa pa3a Oouipllie Macchl aJIOMMHHMEBOIO CTEpXHS, a 00bEM JyOOBOM @ E
JIeTajIl COCTaBJIAET OJIHY TPETh OT Bcero oobvéma Tena? I1noTHOCTH BOIBI Y,
oo =1,0r/cM®, amomunns p1 = 2,7 r/em’, ny6a p2 = 0,8 r/em®, 6epéssl p3 = 0,6 r/em’.

6. B cocyze kBapaTHOTO CeueHHs CO CTOPOHOM b = 2 M ruaBaer ky0 ¢ pebpom a = 1 m.
Jliis Toro, 4TOOBI MOJHOCTHIO MOTPY3UTh €0 B BOJY, HAa/0 COBEPLINTh MUHHUMAIIbHYIO paboTy
A =2000 Ix. Haiimure mmoTHOCTh Marepuana kyba. Kakyio MuHHUManbHyr0 paboTy Hazo
COBEpPILIUTH, YTOOBI BHITALIUTh KyO U3 BoAbl? CunTaiiTe, yTO BEpXHss IpaHb KyOa mapanjeibHa
IJIOCKOCTH BOJIBI.

Koutpoabsnas osmmmnuana (9 kiacc)

1. Ha xpbuiblie CUIUT X0351HKa, @ XO35IMH C MOCTOSTHHON CKOPOCTBIO YXOJIUT T10 JOPOXKKe. B
KaKOH-TO MOMEHT IeC, CUJAIIUN PSIOM € X034HKOl, Opocaercsi 3a X035 MHOM U JIOTOHSIET €ro.
JlorHaB, cpa3y C MpeXKHEH CKOPOCTHIO OSKUT Ha3aj M BO3BpAIIACTCS K X035HKe uepe3 Bpems 11 =
4 muH. U cHOBa cpa3y OeXHUT 3a XO3IMHOM C TOH K€ CKOPOCThIO. JIOTHaB €ro, Mec TeM ke MyTeM
U C TIPEeXKHEN CKOPOCTHIO BO3BPAILIAeTCsl K KPBUIbILY, Ha ATOT pa3 uepes3 BpeMs 12 = 6 MuH. 1 cHOBa
OEKUT 3a XO3IMHOM, a JIOTHAB €ro — Ha3aj. Uepes kakoe BpeMs |3 OH BEpHETCS K X035HMKe B TPETHI
pas?

2. Ilo peke Ha pacctossHuu L oT Gepera ruibIBeT IIIOT. B HEKOTOpPHI MOMEHT K IIJIOTY OT
IpUYajia OTILIBUI KaTep, IBUrasch BCe BpeMs IO npsMoi. Uepe3 Bpems t kaTtep nmoecrpeqaics ¢
IUIOTOM, ¥ B TEUEHUE BPEMEHU T OHU IUIBUIM IO TEYEHUIO BMECTE. 3aTEM KaTep OTYaIuI OT IJI0Ta
U, CHOBa JIBUTasCh IO MPSMOM, yepe3 To ke BpeMs t onsaTh mpucran k npuyany. Onpenenure
CKOPOCTB V KaTepa OTHOCUTEIBHO BOBI, €CJIM CKOPOCTh TEYEHMsI paBHa U.

3.B cocyn ¢ HarpeBareseM ¢ MHTEpBaJOM BpeMeHH {p = 6 MHH OITyCKAarOT OJIMHAKOBBIC
MOpLUU CHEra ¢ OJUHAKOBOW, HO HEM3BECTHOW TemmepaTypou. McxonHo cocyn myct. IlepBas
MOpIMA pacTasiia U nmpeBpatwiiach B BoAy ¢ temneparypoi 0°C uepe3 Bpems t = 5 mun 20 cek,
MOCJIE Yero TeMIiepaTypa Bojsl Beipociia 10 To = 10°C k MOMEHTY OmyCKaHUsI BTOPOU MOPITUU
cHera. Bropas mopius pacrasiia uepe3 MeHbllee, 4yeM t Bpemsi, TpeThs elle ObIcTpee, a coTas —
noutu cpazy. [louemy Tak nmpoucxonut? KakoBa Temneparypa BOJbI Mepe]l OMYCKAaHUEM COTOMH
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MOpLUHU CHETa M cpa3y IOocie TOro, Kak OHa pacTrasja, €Ccld BpEeMEHEM TEeIJI000MEHa MOKHO
npenedpeus? TernoBas MOIIHOCTD, IIepeiaBaeMasi HarpeBaTeNeM BOJE U CHETY, IIOCTOSTHHA.

4. TermmooOMEHHUK COCTOUT M3 JIByX TOHKHX KOAKCHAJIbHBIX TPYO M mMeeT quHy L =5 m.
[To BHyTpeHHEH TpyOe TeUET Kode, a 10 BHEIIHEH BO BCTPEYHOM HAIpaBICHUH — MOJIOKO. MOJIOKO
MOCTyIaeT B TemiooOMeHHUK npu Temmeparype t1 = 10°C, a kode — ¢ NpOTHBOMOIOKHOU
ctoponsl nipu Temmnepatype t2 = 90°C. Ecnu B equnHuIly BpeMeHH 1o TpyOaM Terio0OMEHHUKA B
KaXIyI0 CTOPOHY MPOTEKAeT OJMHAKOBAasi Macca >KUAKOCTEH |, TO K BBIXOLY M3 HETO MOJIOKO
ycIeBaeT HarpeThes 10 Temnepatypsl t3 = 60°C.

1. Onpenenure Temmneparypy {4 kode Ha BBIX0JI€ U3 TETUIOOOMEHHUKA.

2. Ha xakoMm paccTossHUM S ApPYyr OT JApyra HaxoIATCS YYacTKH TpyO, B KOTOPBIX
TeMIeparypbl Kohe 1 MOJIOKa OJMHAKOBBI?

3. Kakumu cranyt temmnepatypsl MoJioka t's u kode t's, BbITEKaIOMUX U3 TEINIOOOMEHHHKA,
€CII YBEIMYUTH CKOPOCTh 00OMX ITOTOKOB B JIBA pa3a, COXPAaHUBIIUX TEMIIEPATyphl Ha BXoe?

Vkazanue: MomHOCTh TeIIonepenayn uepe3 HeOONbIIyI0 TUIOMAAKY BHYTPEHHEH TPyOBI
IIPONOPLIMOHANIbEHA PA3HOCTH TEMIIEPATyp KOHTAKTUPYIOIIUX ¢ HeH xkuakocrteil. TermiooOMeHoM ¢
OKpYXarolie cpenoil MoxHo mnpeHeOpeub. [InoTHOCTH W ynenbHBIE TEMIOEMKOCTH Kode u
MOJIOKA CUATATh OJIMHAKOBBIMH.

KonTpoasnas onmumnuana (10 kiaacc)

1. Ha OeroBoii nopoxke CHOPTUBHOro 3anma jmHOM L = 250 M TpeHupyroTcs
JecATUKIacCHUKU Mama u Mua. Tpenep nan 3agaHue O6exaTb C MOCTOSHHOM CKOPOCTBIO N
MUHYT (T N — 1enoe 9uciio). Pedsita cTapTyrOT OT TpeHepa OJHOBPEMEHHO W OEryT B OJIHOM
HarpasieHud. Mama 6exuT co ckopoctbto Vi = 10,8 km/4, a Muma — vz = 12,6 km/4. 3a Bpems
3abera Mura o6ornan Mary oaus pa3. Haitnure:

1) uepe3 kakoe Bpems nociie crapra Muiiia nepssiii pa3 obornan Mary;
2) CKOJIbKO MUHYT JIJIAJICS 3a0€T;
3) ckoibKO pa3 3a Bpems 3a0era Muia npo6esxan MUMO CTOSIIEro TpeHepa?

2. Bpycky y OCHOBaHHMS HAKJIOHHOW IIJIOCKOCTH COOOIIMIM HAadaJIbHYIO CKOPOCTH,
HalpaBJIEHHYIO BBEPX BJOJb HAKIOHHOHN IuiockocTH. Ilo rpaduky 3aBuCHMOCTH HpoiieHHOTro
OpyCcKOM ITyTH OT KBaJpaTa ero CKOpOCTH HalJuTe:

1) Mmogynu yckopeHuit Opycka mpu JBUKEHUU BBEPX M BHU3 MO HAKJIOHHOM IJIOCKOCTH;
2) BO CKOJIBKO pa3 BpeMs cIrycka 0oJibliIe BpeMEHHU MOIbEMA;

3) cuHyc yriia HaKJIOHA IJIOCKOCTH K TOPU30HTY;

4) koa¢pdunreHT TpeHus 6pycka 0 HaKJIOHHYIO MJIOCKOCTb.

3. Crepxenb Maccoif m = 1 kr u qmMHOM L = 6 M moJBeIIeH TOpU30HTAIBHO Ha JBYX
HEBECOMBIX MPYXKUHAX OJUHAKOBOH xécTkocth K = 20 H/m. IlepBas mpyxuHa MpHKpeIUieHa K
KOHILY CTEPIKHsI, @ BTopasi — Ha pacctosiHuu | = 1 M ot kpas. Haiigure:

1) cuty ynpyroctH nepBoi mpy>KHHBI,

2) cuily yIIpYrOCTH BTOPO TPYKHHBI;

3) yanuHeHue epBOi MPYKUHBI;

4) yniauHeHHe BTOPOH NPYKHHBI,

5) HAaCKOJIBKO JJIMHA TEpPBOW MPYKUHBI OOJIBIIE JUIMHBI BTOPOH B HeleOpMHUPOBAHHOM
COCTOSTHUU?

4. 100 T np11a, oxyaxaéHHoro 10 TemrmepaTypsl —40 °C, OI0KHITN B COCY/I. 3aTEM B COCY/I
nob6aswmm Boay temreparypoi 20 °C. Ilocie ycTaHOBIEHHS TETUIOBOTO PAaBHOBECHS KOHEUYHAs
Temrneparypa B cocyze okazanach 0 °C. [Ipenebperast TEmI0EMKOCTIO COCYIa U TETNIO0OMEHOM
C OKpY’Kalolllel Cpeioi, OnpeaeauTe:

1) MakcuManbHO BO3MOKHYIO MacCy BOJIbI;
2) MMHUMAaJIbHO BO3MOKHYIO Maccy BOJbI;
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3) Kakas KOHEUHasi TeMIieparypa yCTaHOBUJIach ObI B COCyZE, €Clii Obl Macca JT0OABICHHOM BOBI
obuta 10 r?
Bona u3 cocyna He BbuUIMBaeTCs, yaeiabHas TerioéMKocTh Bojbl 4200 J[x/(kr-°C), nmpma 2100
Jx/(xr-°C), ynenbHas TemioTa ruiaBienus jibaa 340 k/x/kr.

5. Pabouee HampspDKEHUE JTAMITOYKH, BOJIbTAMIIEPHAs XapaKTEPUCTHKA KOTOPOH MTPUBEICHA
Ha pUCYHKe, paBHO 3,5 B (kpuBas oOpbiBaeTcs npu HanpsukeHuw 4 B — mammouka meperopaert).
JIBe TakuWe JAMIIOYKH COEAHMHSIOT IIOCJIEIOBATEIbHO U MOAKIIOYAIOT K HUCTOYHUKY C
HarnpsbkeHueM 5 B. Onpenenure:
1) KaKkoif TOK TOTEYET 1O MEMH;
2) KaKol pe3rcTop HYKHO MOAKIIOUUTH MapaieIbHO OJHON U3 JaMIOYeK, YTOObl HANpsKEHHE
Ha JIpyroii coctaBmiio 3,5 B;
3) meperopur M Kakas-HUOyIb U3 JIAMIIOYEK, €CJIH 3TOT PE3UCTOP 3aMEHUTH €Ille OJJHON TaKoi
JKE JTAaMIIOYKOM?

6. Pacronoxute TOUEUHBI MCTOUYHUKA CBETA, MJIOCKOE 3€PKajo U COOMPAIOUIYIO JIMH3Y
TaK, 9TOOBI B CHCTEME HaOII0IaI0Ch TPU N300paKCHHS NCTOYHUKA cBeTa. [lokakuTe Ha pUCYHKE
X0/l JIydel U Bce n300pakeHusl.

KonTpoasnas onmumnuana (11 kiaacc)

1. unuuap Maccbl M yaep>KUBaeTCsl Ha HAKJIOHHOM IIOCKOCTH € TOMOIIbIO BEPEBKU KAK
MOKa3aHO Ha pUCyHKe. [IoCKOCTh cocTaBisieT yroia o ¢ TOpu30oHTOM. OJOUH KOHEI| BEpEBKHU
3aKpeIUI€H Ha HAKJIOHHOM TUIOCKOCTH, a APYIOU TAHYT TaK, 4YTO OH COCTABIISIET C TOPU30HTOM YTOJI
B. Haiimute cuny HaTsDKeHUs KaHata. TpeHus HeT.

2. JlecATh OIMHAKOBBIX CTAJBHBIX WIAPOB CKOJB3AT BJOJH NPSIMOW [0 TJIaJIKON
TOPU30HTAIBHOM MOBepxXxHOCTU. CKOPOCTHM BCEX IIApOB OJMHAKOBHI M paBHBI Vi =1 wm/c.
Paccrosinue mexay cocennumu mmapamu paBHo | = 1 m. Ha 3Ty rpynmy mapoB HajBHTraeTcs
MaCCHBHAsI YyTYHHAsl CTEHA CO CKOPOCTBIO V2 = 0,5 M/c (BekTop V, HampasieH MPOTHBOIOIOKHO

Bekropy V). CTeHa OpHEHTHpPOBaHA HOPMAJIBbHO K HAINPABJIEHWIO JBWKEHUs MIapoB. CKOJIBKO

coylapeHuil mapoB o creHy npouszoiaér? Kakum Oyner paccrosHue Mexay AByMs Hambolee
yaaa€HHBIMU LIapaMd B MOMEHT cCpa3y Iociie MOCIEAHEr0 COyJapeHHs Iapa O CTEHKY?
CoynapeHust I1apoB CO CTEHON M APYT C APYTOM CUMTATh aOCOJOTHO YIPYTHMHU.

3. neanpHbIe OJJTHOATOMHBIN Ta3 A U ABYXaTOMHBII Ta3 B, MOTyT y4acTBOBaTh B peakliuu
suga A+2B, > AB,+Q, rie Q — BhiensemMoe B X0Je peakuuu Temio. B cocym ¢

TEIUION30IMPOBAaHHBIMUA CTEHKAaMHM TpU HaudaldbHOW Temmeparype | momectunn N Monekyn
rasa A u n (N>n/2) monekyn raza B Tlocie OKOHYaHWS XMMHYECKOH DPEaKIUU W
YCTaHOBJIEHUS TEILUIOBOTO PAaBHOBECHS OKa3aloCh, YTO JABJIIEHHUE B COCYJ€ PABHO HAa4YaJIbHOMY.
Haiinure Q.

4. JIBe ManeHbKHX OYCHHKH Maccoil M 3apsikeHbl 3apsinaMu ( u (. BycuHku HameTsl Ha
CIUIIbI, KOTOPbIE PACIHOJIOKEHbI B BEPTHUKAIbHON IJIOCKOCTH CHUMMETPHYHO IO OTHOLIEHHUIO K
BEPTUKAIN. YTON Mexay cnuiiamu paBeH 90° (cm. puc.). CHauana OyCHHKH YACp)KHBAIOT Ha
paccrostauu | 1pyr ot mpyra, a 3atem oTmyckaroT. OnpenenuTe MUHUMaIbHOE B MaKCUMaJIbHOE
paccTosiHue Mexay OyCHHKaMHU MOCJe OTIyCKaHUs. Y CKOpeHHe CBOOOHOrO Ma/ieHusl § CUYUTATh
W3BECTHBIM.

5. B cxeme, m3ob6paxénnoit Ha pucynke, Vi = 100 B, V3 = 80 B. Bce pe3ucrops! B 1ienu
OJIMHAKOBHIE, KaK ¥ BOJBTMETPHL. UeMy paBHO V2?

6. Haumuaromuii pobotorexHuk [Imm coOpair w3 MOapydHBIX MaTepuaioB Pobota-V.
Paboras ot cetn, Po6ot-Y notpebiiseT nocTosHHYI0 MOIIHOCTh Po = 20 BT, yactuuHo Tpats eé
Ha 3aKkpy4rBaHue 001TOB B Apyrom npoekte [Tuma. [Tocne nauana padotsl Po6oT-Y HarpeBaercs,
MOCKOJIbKY YacTh MOTPEOIsIeMOI MOIIHOCTH YXOAMT HE HA BBIIOJHEHHE PA0OTHI, a BBIIEISIETCS B
BHJIC TeIjla, HarpeBas TeM cambiM PoGota-VY. [lpu moBbimennn temmeparypsl kopryca KIT/]
PobGoTa-Y # mamaer Tak, Kak IOKa3aHO Ha puCyHKe. Po0OT-Y mNpomomKuTeNnbHOE BpeMs
ucrnonb3yercs st 3akpyunBanus 6onrtoB. Kakum Oymer KIIJ PoGora-Y B ycranoBuBIIEMCS
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TeMriepaTypHoM pexkume? CKOJBbKO OOJITOB ycreeT 3akpyTuTh PoOoT-Y 3a 10 MuHyT paboThl B
ycraHoBuBIeMcs pexume? Ha 3akpydanBanue onHoro 6onra tpatutcs padora 40 J[x. MomHocTh
TEIUIOOTAa4l B OKPYXKAIOLIYI0 Cpely MpONOpLUMOHAIbHA pa3HUIE TeMIeparyp Tela u
OKpy»arore cpebl Towp 1 onpepersiercst P = o(T — Toxp), @ = 0,6 B1/°C, Towp = 20°C.

IKcnepuMeHTalbHOoe 3axanne Nel (7-9 kiacchr)

Yactsp 1. HITaHTeHUMPKYJIb 1 MUKPOMETP
[IpouTnTe WHCTPYKIUIO K IUTAHTCHLUUPKYIO U MHUKpoMmeTpy. Mcmonbp3ys IiIacTUHKU
N3BECTHOM TOJIIIUHBI, y6€III/ITeCB, 4YTO Bbl YMCCTC IMPABUIIBHO IIPOBOJAUTH HU3MCEPCHUA C
MTOMOUIBIO ATUX TPUOOPOB.
1.1 Onpenenute TONMMUHY 00pA3IIOB IPOBOJIOKH.
1.2 Onpenenute TONIIUHY CBOETO BOJIOCA.

Yacte 2. U30aIu0oHHAS JIEHTA

Onpenenure AMHy L U307S1IMOHHON IEHTHI B 1IEJIOM MOTKE.

Ipumeuanue. OT MOTKa MOKHO OTMOTATh KYCOK W3OJISIIIHOHHOM JICHTHI JUIMHOH HE Ooee 20
cM. Obopydosarnue. MOTOK W3OJSIIMOHHOW JIEHTHI, INITAHTCHIMPKYIb, MUKPOMETp, JHCT
MUJIIIMETPOBOM OyMary.

JkcnepuMenTaibHoe 3aganue Ne2 (10-11 kiacenl)

Yacrs 1. HanpsizkeHue OTKpPbITHS AHOAA
BonpT-amnepHas XapakTepUCTHUKA IUOJA CXEMATHYECKH BBINVIAAMT TakK, KaK IIOKAa3aHO Ha
pUCYHKE. B 10N0KNTEIpHOM HaIllpaBIECHUH N0 HAYMHAET CYIIECTBEHHO IIPOITYCKATh TOK TOJIBKO
[IOCJIE JOCTHKEHUs HEKOTOPOIrO HAIPSKEHHUS , KOTOPOE HA3bIBACTCS HAIPSIKEHUEM OTKPBITHUS.
ITocne mocTmkeHUs HANPSKEHWsT OTKPBITHS HANPsDKEHHE Ha JUOJE IOYTHM HE MEHSETCS IpU
JlalbHENIIEM YBEIMYECHUH CUJIbI TOKA. HampskeHue OTKphITUS JUO0Aa 3aBUCUT OT TEMIIEPATYPBI,
BOJIM3U KOMHATHOM TeMIlepaTypbl 3Ta 3aBUCUMOCTb JIMHEHHAS:
)

B aT0i1 yacTu MBI HccaeyeM 3aBUCUMOCTh OT TEMIIEpATypbl U HaiineM koapduuueHt . B
JanpHeHmem, 3Has 3Ty 3aBUCHUMOCTb, Mbl OyJeM HCIHOJb30BaTh AMOABI JUIS H3MEPEHHUs
TEMIIEPaTypBhI.

Jns u3mepeHuil OyneM HCIoNb30BaTh AU(QepeHnanbHy0 cXeMy, IMOKa3aHHYI0 Ha
pucynke. OIMH MO OCTAaBbTE B IIJIATE P KOMHATHOM TeMIlepaType, a ApYrou, N30JIUpPOBAHHBIN
BHYTpPHU TUIACTUKOBON TPYOKH, TOMECTUTE B COCY/I C BOJIOH.

1.1 V3mepbTe 3aBUCUMOCTH OT TEMIIEPATyphl MEPBOTO JAMO/A, TIOTPYKEHHOTO B COCY[ C
BOJIOM.
1.2 INocroiite rpaduk U3MEPEHHOH 3aBUCUMOCTH.
1.3 Beruucnute 3Hauenne kod3ddunuenta B coorHomeHu (1).
Ob6opynoBanue: 2 OAMHAKOBBIX JMONA, 2 pe3ucTopa, Oatapeiika 9B, makeTHas miara,
poBOJIa, EMKOCTH JIJISl BOJIBI, TOPSTYast BOJA, 2 MYJIbTUMETpa, TepMonapa.
[TocnenoBarenbHO ¢ 1MOAOM BKJItOUEH pe3uctop 150 Om.

Yactp 2. MOIHOCTD JAMIIOUYKH
B kppimke simuka €CcTh KpYyrjioe OTBEPCTHE, K KpasiM KOTOPOTrOo MPHUKPEIICH 3a4e€pHEHHBIN
MEIHBIM KOHyC. Macca KOHyca, TEINIOEMKOCTb MeIHM . BHyTpHM sIuKa HaXOOUTCSA JUOM,
MIPUKPEIICHHBIN K KOHYCY. CpeHui BBIBO U3 SIIMKA TSl TMOJIOB OOIITHIA.
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2.1. HampaBbTe cBET jaMIlbl Ha 3a4epHEHHBIA KOHYC. MI3MephTe 3aBUCUMOCTD TEMITEpaTyphl
KOHYca OT BpeMeHU. PaccTosiHue Mex 1y 1aMIIOYKOH U SIIIUKOM JIOJIKHO COCTaBJISATh HE MEHEE
20cm!

2.2. IlocTpoiite rpag K U3MEPEHHON 3aBUCUMOCTb.

2.3. Paccunraiite CBETOBYIO MOIIIHOCTH JIAMIOYKH.

BEI MOkeTe MCI0ab30BaTh (bOpMYJ'Iy JJI TUI0Ia Al IOBEPXHOCTHU cq)epnqecxoro CETMCHTA.

OOGopymoBaHue: SANUK ¢ 3a4epPHEHHBIM KOHYCOM, 2 pe3ucTopa, 2 nuoza, Oarapeiika 9B,
IIPOBO/IA, JIAMIIA, JIMHEHWKA, CEKYHI0MED.
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HPUJIOKEHHUE A

JIns oueHKW YpOBHA 3HaHWW ywanuxcsi ucnoiesdyercs POJY, koropas
OCHOBBIBAETCS Ha BBEJCHUU KOIPPUIMEHTOB CIOXKHOCTH M 3HAUYUMOCTH. [l

KaXJI0W TeMbl MPUCBOCH KoddduimeHt cioxHoctn — K, u xosdduimeHt
3HaUUMOCTH — Ky , UMeIOIIMe creayomnme 3HaUeHUs:
Kcn K3H

1 — oueHb JeTKHIL; 1 — 3HAaYUMOCTh MEXAY TEMaMU;

2 — JIETKHIi; 2 — 3HAYUMOCTH MKy pa3/ciiaMu;

3 — CpenHel CI0KHOCTH; 3 —  BHYTpUKypcoBas  (Kiacc)

4 — BBICOKOU CIIO)KHOCTH; 3HAYUMOCTB;

5 — 0YeHBb BBICOKOH CIIOKHOCTH 4 — BHyTpUINpPEIMETHAS 3HAYNMOCTb;

5- MCKIIPCAMCTHAA 3HAYUMOCTD
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