MUHUCTEPCTBO NPOCBELEHUS POCCUCKOMN ®EJEPALIAUA

Komurer o0pa3oBanus

AnmuHucTpauusa CTapopyccKoro MyHMIMIIAJIbHOI0 PaiioHa

PACCMOTPEHO

Ilerarormaeckum
coserom MAOYCOILI
Ne8

ITporoxon Nel ot «30»
aBrycra 2023 .

MAOY COII Ne8

YTBEPXIEHO
JIMpEKTOp IIKOJIBI
G’%—{’onowosa H.IT

ITpuxaz Ne 191
ot «01» centabpa 2023 r.

PaGouasi nporpaMmma 3J1eKTUBHOI0 Kypca 1no pusuke

«®u3uKka B npuMepax u 3agaq4ax»

10-11 kiaace

2023 roxa



Conep:xxkanue

TTOSICHUTENBHAS BAITHCKA. . . .« .e e enetenteeeeeeete et et eeeeeeaeeeeeaaeeans 3
OO011as1 XAPAKTEPUCTUKA KYPC. v nnveenrreeenneennneeeaneeanneeeanneeenns 4
COLEPIKAHIE KYPCA. . nnntteteenteeeeeteeeeeateeeaaateeeaanneeeennnes 10
KanennapHO-TEMAaTHUECKOE TITAHUPOBAHUE . ... .uveeenneeeenneeeannneannnn. 15

[lepeueHb y4eOHO-METOIUYECKUX CPEACTB OOYUCHUS_ ... uuvnneennnenn.. 19



[HosicHuTEIbHAS 3aIIUCKA

Ipeamer: pusuka
Kaace: 10 - 11
Bcero yacoB Ha n3y4yeHue nporpaMmmbi: 68
KonuvecTBo yacoB B Heenio: 1

Pabouas mporpamma 31€KTUBHOTO Kypca no ¢usnke «Pu3uka B nmpuMepax U 3ajadax»
COCTaBJICHA HAa OCHOBE
«IIporpaMMbl 37eKTUBHBIX KypcoB. @Pusuka. 9-11 xnaccel. IlpodunbHoe o00yueHuey,
coctaButenb: B.A.KopoBuHs, - «Jpodan, 2018 r.
Jlns peanu3zaniuy MporpaMMbl UCIOJIB30BaHO yueOHoe nocodue: B.A. Opnos, FO.A. Caypos
«IIpakTuka pemenus guznyeckux 3anad. 10-11 knacce», - «Benrana-I'pad», 2018 r.
Kypc paccuutan Ha 2 roga o6ydenus.(10 kn-2022-2023 yu. rog, 11 kin-2023-2024 yu. ron)

Llesu 3JIEKTHBHOI'O Kypca:
pa3BUTHE TO3HABATEIBHBIX MHTEPECOB, NHTEIIEKTYAIbHBIX U TBOPUYECKUX CIIOCOOHOCTEH B
npoiiecce pemeHus GU3NIecKuX 3a71a4 U CaMOCTOSITEIIbHOTO TPHOOPETCHHSI HOBBIX 3HAHUI;
COBEPIICHCTBOBAHUE TTOJIYYEHHBIX B OCHOBHOM Kypce 3HAaHUW U YMEHHI;
dbopMupoBaHue MpeNCTaBUTEIEH O TOCTAaHOBKE, KiacCHU(pUKAIUMN, MpueMax U METoJax
pereHns GU3NIEeCKUX 3a/1ay;
NPUMEHATh 3HaHWS O (pu3uke sl OOBSCHEHHS SIBICHUM MPUPOJBI, CBOWCTB BEIIECTBA,
pemenns (QU3NYECKUX 3aJa4, CaMOCTOSITEILHOTO TPUOOPETeHHS] M OIEHKHM HOBOH
uHopManuu GU3NIECKOTO COAEPIKaHUSI.
3agaum Kypca:
yrayOJICHHE M CUCTEMATH3allusl 3HAHUH yUJalnuxcs;
YCBOEHHE YYAIIUMHUCS OOIIUX aJITOPUTMOB PEIICHUS 3a1aY;
OBJIQJICHHE OCHOBHBIMHU METOJIaMHU PELICHUS 3a7ay.

2. O0masi xapaKkTepuCTHKA Kypca

IIponiecc pemieHus 3a7ad CIy>XKUT OJHUM M3 CPEJACTB OBJIQJICHUS CUCTEMOM HAy4HbBIX
3HAHUA TI0 TOMY WJIM HHOMY YydeOHoMy mpeameTy. OcCOOEHHO BENWKa €ro poJib IpH
oOydyeHnn (Qu3MKe, TIe 3aJa4d BBICTYMAIOT JACHCTBEHHBIM CPEIACTBOM (HOPMUPOBAHUS
OCHOBOIIOJIaramuX (GU3NYECKUX 3HAHUK M YMEHHU. B mporiecce pernieHus o0ydaromuecs
OBJIQJICBAIOT METOJAMH HCCIEJOBAaHUS PA3JIMYHBIX SIBICHUN MPUPOABI, 3HAKOMATCS C
HOBBIMU IPOTPECCUBHBIMU UJIESIMU U B3[JISIAMHU, C OTKPBITUSIMH OT€YECTBEHHBIX YUEHBIX, C
JTOCTIKEHUSIMHA OTEYECTBEHHOW HAYKH U TEXHUKH, C HOBBIMH MPODECCUIMH.

[Iporpamma  3JI€KTUBHOTO  Kypca OPHUEHTUPYET Y4YUTelIsl Ha JajibHeiniee
COBEPIIIEHCTBOBAHNUE YK€ YCBOCHHBIX OOYYaIOIIMMHCS 3HAHWWA W yMeHWH. Jlyis 3TorOo BCA
rporpaMma JAeJIUTCsl Ha HECKOJIBKO pa3nesioB. B mporpamme BbleIE€HbI OCHOBHBIE pa3/eibl
IIKOJIBHOTO Kypca (U3WKH, B HAdajde HM3YYCHHsS] KOTOPBIX C YYAIIMMHCS TOBTOPSIOTCS
OCHOBHBIE 3aKOHBI U (POpMYJIbI TaHHOTO pa3nena. [Ipu nogdope 3aaau Mo KaxKIAOMY pa3aery
MOXHO UCIIO0JIb30BaTh BBIYUCIIUTEIbHBIE, KaueCTBEHHBIE, rpadguyeckue,
AKCHEPUMEHTAIbHBIEC 33/1aUU.

B nauane u3ydeHus Kypca JaeTcs JBa YpOKa, LI€JIbI0 KOTOPBIX SIBJISETCS 3HAKOMCTBO
yYaluXCcsl C MOHATHEM «3aZadyay, uX KiacCu(UKaluel U1 OCHOBHBIMU CIIOCOOAMU PEIICHMUS.
Bonpiioe 3HaueHue naercs anroputMmy, KOTOPbIA (DOPMUPYET MBICIUTENIbHBIE ONEpallUu:
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aHaJu3 YyCIIOBUS 3aJayM, JOTaJKa, MPOSKT PEIICHUs, BBIABUKEHHUE TUIMOTE3bl (PEIICHUE),
BBIBOJI.

B 10 knacce npu pemieHuu 3agad oco00e BHUMaHUE YIENSIeTCs MOCIeA0BaTeIbHOCTH
NeNUCTBUM, aHau3y (PU3NUYECKOro SBIEHUS, MPOTOBAPUBAHUIO BCIYX PEIICHUS, aHAIU3Y
MOJIy4eHHOro oTBeTa. Eciiu B Havane paszena Juisi WITIOCTPALMU UCIOIB3YIOTCS 3a7aul U3
MEXaHUKHU, MOJICKYJISIPHOU (PU3UKH, STIEKTPOJUHAMUKH, TO B TAJIbHEUIIIEM PEIIAtOTCs 3a]auu
U3 paszenoB Kypca pusuku 11 knacca.

[Ipu moBTOpeHHH 0000IIAIOTCS, CUCTEMATU3UPYIOTCA KaK TEOPETUUYECKUN MaTepuall,
TaK W TPHUEMbl pEIIeHUs 3a/ady, NPUHUMAIOTCS BO BHUMAHUE I1E€JU TMOBTOPEHUS TMpPU
MOATOTOBKE K €IMHOMY T'OCYJJaPCTBEHHOMY 2K3aMEHY.

[Ipu pemenun 3aga4 MO MEXaHUKE, MOJCKYISPHOM (UBUKE, DIEKTPOJIUHAMUKE
IJIaBHOE BHUMaHUE oOparaercs Ha popMHUpOBaHUE YMEHUM pellaTh 3ajaud, Ha HAKOILJICHUE
OTIBITA PEIICHUS 3a]1a4 PA3TUIHON TPYAHOCTH.

B xonme umsyuyenus ocHOBHbIX TeM («KuHemaTtwka u guHamuka», «MolekylspHas
busukay, «IIEKTPOJUHAMHUKA») MPOBOASTCS HUTOTOBBIE 3aHATHS B (OpME MPOBEPOUHBIX
paboT, 3a1aHUsI KOTOPBIX COCTaBJIEHBI HA OCHOBE OTKPHITHIX 0a3 EI'D no ¢usuke yactu «By
u yactu «C». PaboThl paccunTanbl Ha JBa yaca, cogepat ot 5 no 10 3amay, ABa BapuaHTa.
[Tocne wusyuenus: HeOombIMX TeM («3aKOHBI COXpaHeHus. [ uupocrtatuka», «OCHOBBI
TEpMOJAMHAMUKNY», «BOJHOBBIE M KBAaHTOBBIC CBOWCTBA CBETa») MPOBOISTCS 3aHITHS B
dbopme TecToBOM paboThl Ha 1 yac, comepskariieit 3aganus uz EI'D.

IIpuHIUNBLI 0TOOPA CONEPKAHUS M OPraHU3ANUN YUeOHOT0 MaTepuaJia

- COOTBETCTBHE COJEP)KaHUA 3a/Jad YPOBHIO KJIACCHUECKOW (DU3UKU, BBIIEPKABIIUX
IIPOBEPKY BPEMEHEM, a TAaK)KE€ YPOBHIO Pa3BUTHUSI COBPEMEHHOU (DPU3UKU, C BO3MOKHOCTBHIO
MOCTPOCHHS B MPOIECCe pelieHus (HU3NUYECKUX W MAaTEMAaTHYECKUX MOJENe M3ydyaeMbIX
O0OBEKTOB C Pa3jIMYHON CTENEHbIO JIeTaJu3alliM, Peau3yeMOil Ha OCHOBE NMPUMEHEHHS:
KOHKPETHBIX 3aKOHOB (PU3WYECKUX TeOopuid, (yHIaMEHTAIbHBIX (PU3NYECKUX 3aKOHOB,
METOJIOJIOTUYECKUX TMPUHLIMIIOB (PHU3UKH, a TaKkKE METOJOB JKCIEPUMEHTAIbHOM,
TEOPETHYECCKON M BEIYUCITUTEIILHON (HU3UKH;

- COOTBETCTBHE COJAepXKaHUA U (QOpM TPEHbABICHUA 3alady  TPeOOBaAHUSIM
rOCY/IapCTBEHHBIX MPOTPAMM IO (HUBHUKE;

- BO3MOXKHOCTh OOYYEHHMS aHaJIu3y YCIOBUW SKCIEPUMEHTAIBbHO HAOJIOAaeMbIX
SABJICHUH, pacCMaTpUBAaEMbIX B 3a/1a4¢€;

- BO3MOXXHOCTHb (POPMUPOBAHUSI TOCPEJACTBOM COJCPKAHMS 3a/lad U METOJOB HUX
pelIeHrs Hay4YHOT0 MUPOBO33PEHUSI U HAYYHOr'O MOJX0/1a K U3YUYEHHIO SIBICHUW PUPOIBI,
aJICKBATHBIX CTUJIIO MBIIICHHUS, B paMKaX KOTOPOTO MOXKET OBITh pelieHa 3a/a4a;

- )KU3HEHHBIX CUTYaIlMil U Pa3BUTHUSI HAYYHOTO MUPOBO33PEHUS.

[Ipennaraemslil KypCc OPUEHTUPOBAH HA KOMMYHUKATUBHBIN UCCIEA0BATENbCKUI
MoAX0J B 00y4YE€HUH, B KOTOPOM MPOCIEKUBAIOTCS CIAEAYIOUIUE ITAIbl CyObEKTHON
NEATENbHOCTU yYallluXCsl U YUYUTENs1: COBMECTHOE TBOPUYECTBO YUUTEIIS U YHAITUXCS 11O
co37aHuI0 (PU3NYECKON MPOOJIIEMHON CUTYaIIUU WU AEATEIbHOCTH M0 NOAOOPY LIMKJIA 33a/1a4
M0 U3y4aeMoi TeMe — aHaJIu3 HailIeHHOW mpo0iIeMHON cuTyanuu (3a1a4un) YeTKOe
dbopmynupoBaHue GU3NIECKON JacTH IPoOIeMBl (3a/1aur) BBIIBIKCHHE THIIOTE3
pa3zpaboTka Mojenei (pU3nyecKnux, MaTeMaTUYECKHUX ) MPOTHO3UPOBAHUE PE3YIbTATOB
Pa3BUTHA BO BPEMEHU IKCIEPUMEHTAILHO HAOII0/IaeMbIX SBICHUN MPOBEPKA U
KOPPEKTUPOBKA TMIIOTE3 — HAXOXKJEHUE PEUICHU MpPOBEpKa U aHAIU3 pelIeHuid —
MPEIOKEHUSI IO UCTI0JIb30BAHUIO MTOJIYUYEHHBIX PE3yJIbTaTOB /1JIS IOCTAHOBKU U PELICHUS



Ipyrux npobiem (3a1ad) mo u3yyaeMom TeMe, Mo paHee U3yueHHbIM TeMaM Kypca (HU3uKH, a
TaKKe M0 TeMaM JIPYTUX MPEIMETOB €CTECTBEHHOHAYYHOTO ITUKJIA, OIICHKA 3HAYCHUSI.

OOuue pexkoMeHIALUM K IPOBEACHUIO 3aHATHI

IIpn u3ydyeHunm Kypca MOTYT BO3HUKHYTb METOJMYECKHE CIIOKHOCTH, CBSI3aHHBIE C
TEM, YTO 3HaHWI MO OONBIIMHCTBY pa3iesioB Kypca (U3UKM Ha YPOBHE OCHOBHOM HIKOJIBI
HEJIOCTATOYHO JJI1 OCO3HAHHOT'O BOCIPUATHS Pslla PACCMAaTPUBAEMBIX BOIIPOCOB U 33a/1a4.

Bonpmass yacTte MaTepuana, COCTaBILIONIAs COAEpKAHUE NPUKIATHOTO Kypca,
COOTBETCTBYET  TIOCYJapCTBEHHOMY  00pa3oBaTe€IbHOMY  CTaHAApTy  (PU3UYECKOIO
oOpa3oBaHus Ha NPO(UILHOM YPOBHE, B CBSI3U, C YEM KypC HE CTOJBKO pPacCUIUpPSET Kpyr
NPEIMETHBIX 3HAHUU YyYallluXCs, CKOJBKO YIIIyOJIIeT MX 3a CUET YCUJICHUS HEeNpPeIMETHBIX
MHUPOBO33PEHUYECKON U METOAO0JIOTMYECKON KOMIIOHEHT COAECPIKAHMS.

MeToabl U OpraHu3anoHHbIe GOpMBI 00yUeHUSA

JInsg peanuzanuu Leled W 3a4ad JAaHHOTO MPUKIAJHOTO Kypca MPEANoJaracTcs
UCIIOJIb30BaTh  cienytoue (opMbl  3aHATUM: MPAKTUKYyMbl [0 PEIICHHIO 3ajad,
caMoCTosITeJIbHAsE paboTa ydaluxcsi, KOHCYJIbTalluM, 3adeT. Ha 3aHATHSX NpUMEHSIOTCS
KOJUIEKTUBHBIE M WHIUBUIYyaJbHBIE (DOPMBI pabOTHI: MOCTAHOBKA, PEUICHUS U O0OCYXIACHUS
pelieHusl 3ajay, MOJArOTOBKA K €JUHOMY HallMOHAJIBHOMY TECTUPOBAHUIO, MOAOOpD U
COCTaBJIEHUE 3a7a4 Ha TeMy U T.1. [Ipeanoaraercs TakyKe BBINOJHEHUE TOMAIIHUX 3aJaHUN
1o peleHuto 3a1ad. JloMUHaHTHOM ke GOpMON YUeHUS JOJIKHA CTaTh MCCIIEIOBATEIbCKAS
JEeSTENBHOCTh YUYEHHKA, KOTOPasi MOKET OBITh peajn30BaHa Kak Ha 3aHSATHUSAX B KJlacce, TaK U
B XOJ€ CaMOCTOSITEIbHOM paboThl ydamuxcsi. Bce 3aHSATHS MTOMKHBI HOCUTH MPOOJIEMHBIM
XapakTep U BKIIIOYATh B c€0S CAMOCTOSITENIbHYIO padboTy.

Meronpl 00y4eHus, IPUMEHSIEMbIE B paMKaxX MPUKIATHOTO Kypca, MOTYT U JOJIKHBI
OBITH OCTATOYHO pa3zHO0Opa3HbIMU. [Ipexkae Bcero 3To uccienoBaTeiabckas padoTa caMux
y4aliuxcsi, COCTaBIeHHe 0000IIaoMMX TaOauIl, a TaKKe MOATOTOBKA U 3all[UTa YYaIlUMHUCS
AJTOPUTMOB PELIEHHUs 3aJa4d. B 3aBUCUMOCTH OT MHAMBUAYAIBHOIO IUIAHA YYUTEIIb JTOJKEH
npearaTh ydalmumcs IIOATOTOBJIEHHBIM UM II€pEYEHb 3aJad  Pa3IM4HOTO YpPOBHSA
CJI0’KHOCTH.

[Tomumo wucCClIeTOBATENBCKOTO METOAA IIEECO00pa3HO HCIONh30BAHUE YACTHYHO-
MOMCKOBOTO, TPOOJIEMHOTO U3IOXKEHHs, a B OTIACIbHBIX CIydasX HHPOPMAIMOHHO-
WJUTFOCTpAaTUBHOrO. IlocnenHui MeTon NpHUMEHSAETCs B TOM Cily4ae, KOrja y ydaluxcs
OTCYTCTBYET 0a3a, M03BOJIAIONIAsl UCIIOIB30BaTh MPOAYKTUBHBIE METO/IBI.

CpencrBa o0yueHust

OCHOBHBIMH CpeACTBAMH 00YUECHHMS NTPU U3yUEHUH MPUKIIATHOTO Kypca SBISIOTCS:

dusndeckue MpruoOOpPHI.

['paduueckue wimocTpaIu (CXeMbl, YePTEXH, TPaAdUKH).
JInakTHYeCKNe MaTepUAIIBI.

Y4eOHuKN (GU3HUKH 711 CTAPIINX KIACCOB CPEIHEH IIKOJIBI.
Y4eOnpie mocobus o Gpusnke, COOPHUKYU 3aa4.

Opranusanus caMoCTOATEIbHOU PA0OThI

CamocrosiTennbHass paboTa MpeanojiaraeT Co3JAaHUe JIUJIAKTHYECKOro KOMIUIEKca
3a/1a4, PELICHHBIX CAMOCTOSTEIBHO HA OCHOBE WCIIOJIb30BaHUS KOHKPETHBIX 3aKOHOB
¢uznueckux Teopuid, (QyHIAMEHTaJIbHBIX (PU3UYECKUX 3aKOHOB, METOAOJOTMYECKUX
NPUHIUIOB (U3UKM, a TaKKe METOJOB JKCIEPUMEHTAIbHOW, TEOPETHUYECKOW M
BBIYHMCIUTEIBHON (PU3UKHA W3 Pa3Iu4YHbIX COOPHHUKOB 3a/1ay ¢ OpUEHTalUuel Ha TpodUIbHOE
o0pa3oBaHuE y4alInXcs.



OxugaeMbIMU pe3yJbTATAMU 3AHATHH ABJISIOTCH:
paciMpeHre 3HaHU 00 OCHOBHBIX aJITOPUTMAaX PEIICHUs 3a]a4, pa3IndHbIX
METO/IaX MpHUeMax pPelIeHHs 3a/ay;
pa3BHUTHE MMO3HABATENIbHBIX HHTEPECOB, MHTEIEKTYaIbHBIX U TBOPUYECKHUX
CIIOCOOHOCTEH Ha OCHOBE OIBITA CAMOCTOSATEIBHOTO MPUOOPETEHNS HOBBIX 3HAHUM,
aHanM3a U OLIEHKU HOBOM MH(pOpManuy;
CO3HATEJIbHOE CaMOOMpe/IeIeHIE YYeHUKAa OTHOCUTEIBHO NpoduIs JalbHEUIIEro
oOy4deHHsI WK MPo(PecCUOHATBLHOM eI TeIbHOCTH;
MOJIyYeHHE MPECTaBICHUI O poiu (PU3UKU B MO3ZHAHUHU MUPA, PUINUECKUX U
MaTeMaTUYECKUX METOJIaX UCCIIECOBAHUSI.
TpeGoBaHusl K YyPOBHIO OCBOEHHS COAEPKAHUSA Kypca:
VYuamuecs 10JKHbI yMeThb:
aHAJIM3UPOBATH (PU3NUECKOE SIBJICHUE;
IPOroBapyBaTh BCIYX PELICHUE;
aHAJIM3UPOBATDH MMOTYUYEHHBIN OTBET;
KJaccu(UIUPOBAThH MPEITIOKEHHYIO 3a/a4y;
COCTAaBIIATH MPOCTEHUIINX 33]1a4U;
MOCJIEIOBATENILHO BBIMIOJIHATH U MPOTOBAPUBATh ATAIlbl PEIICHUS 3aa4H
CpeaHeN TPyAHOCTH;
BBIOMpATH pPaIlMOHANIbHBIN CIOCO0 pelIeHus 3a/1a4u;
pemiath KOMOMHUPOBAHHBIE 33/1a4H;
BJIQJIETh Pa3JIMYHBIMA METOAAMU PEIICHUS 3a/1a4: AHAJIUTHUYECKUM,
rpauyecKuM, 3KCIIEPUMEHTAIBHBIM U T.J.;
BJIa/IeTh METOAAMHU CAMOKOHTPOJISI U CAMOOLICHKH.

3. Coaep:xanme Kypca
10 -11 xmaccol
duznueckas 3ajgaua.
Knaccnpuxanus 3agau(4 4)

Uto Takoe ¢usnueckas 3agavya. CocrtaB (Qusnueckoir 3amaun. dusnueckas Teopus H
peuieHre 3a1a4. 3JHaueHHe 33724 B 00YYEHUHU U KU3HHU.

Knaccudukanus dusmdeckux 3amad mo TpeOOBAHUIO, COMEPIKAHHIO, CIOCO0Y 3alaHus U
pemenus. [IpumMepsr 3a1a4 Bcex BUOB.

CocraBnenue ¢puzndeckux 3agad. OCHOBHbIE TpeOOBaHUSA K COCTaBICHUIO 3a7a4. CriocOOBI U
TEXHHUKA COCTaBieHMs 3a7a4. [[pumepsl 3a1a4 Bcex BUIOB.

IIpaBuia u npuemsbl pemenns pusnyeckux 3aga4q(6 u)

O6mme TpeOoBaHUSI MpU perieHuH (PU3NYECKUX 3aaad. DTambl pemeHus (U3NIecKou
3amaun. PaboTa ¢ TekcTom 3amaun. AHanu3 (PU3NYECKOTO SIBICHHS; (HOPMYITUPOBKA HIICH *
pemieHusa (TiaH peuleHus). BpimonHeHue muiaHa peunreHus 3agayd. YuciaoBoil pacuer.
Hcnonb3oBaHre BBIYMCIWTEIBHONM TEXHUKHA MUISI PAcyeTOB. AHAIM3 PEIIEHUS U €ro
3HaueHue. OdopmieHue peneHus.

TunuyHble HENOCTATKU MNpPHU PEUICHUH U OQPOPMIICHHHM pelieHus (pu3nuecko 3aaayu.
N3ydenne mnpumepoB pemieHus 3aaad. Pa3znuyHble OpUeMbl U CIOCOOBI  pELICHUS:



aITOPUTMBI, aHAJOTHM, TEOMETpUUECKHWEe NpHemMbl. Meroa pasMmepHocTel, rpaduueckue
peuieHus u T. 1.

JIlnnamuka u ctaTuka(8 )

KoopnuHatHbIil MeToA perieHus 3aad no MexaHuke. Penienne 3aa4 Ha OCHOBHBIE 3aKOHBI
nuHamMuku: HbrOTOHA, 3aKOHBI JJIsl CUJI TATOTEHUS, YNPYTOCTH, TPEHUS, CONPOTHUBIICHMS.
Pemenue 3amay Ha JBUKEHUE MATEPUATbLHOM TOYKU, CUCTEMBI TOYEK, TBEPJAOTO Teja IMOA
JIeICTBUEM HECKOJILKUX CHIL.

3aauu Ha ONpeesIeHNEe XapaKTEePUCTUK paBHOBECHS (PU3HMUECKUX CUCTEM.

3a/1ayu Ha MPUHLHUIT OTHOCUTEIBHOCTU: KUHEMATUUECKHE U TUHAMUYECKHUE XapaKTePUCTUKH
JBUKEHUS Tella B pa3HbIX MHEPLUAIBHBIX CUCTEMAaxX OTCYETA.

[lonGop, cocraBiieHHE U pEIIEHHE M0 HWHTEpecaM pa3MYHBIX CIOKETHBIX 3a7ay:
3aHMMATENIbHbIX, HSKCIIEPUMEHTAIBHBIX C OBITOBBIM COJIEp)KAHHEM, C TEXHUYECKUM H
KpaeBeTYECKUM COeP’KaHUEM, BOEHHO-TEXHUYECKUM COAECPKAHUEM.

DKCKYpCUH C LIETBI0 0TOOpa TaHHBIX JIJISi COCTABIICHUS 3a/1a4.

3aKoHbI cOXpaHeHUsA(8 4)

Knaccudukanus 3amad mo MeXaHHuKe: pelieHue 3aa4y cpe/ICTBAaMU KHHEMAaTUKH, JTUHAMUKU,
C IOMOIIBIO 3aKOHOB, COXPaHEHUSI.

3ajaun Ha 3aKOH COXPaHEHHUs UMIYJIbCA U PEAKTHUBHOE JIBM)KEHHUE. 3a/1a4d Ha ONpEJIETICHUE
paboThl W MOUIHOCTU. 3aJayd Ha 3aKOH COXpPAaHEHHUS U TMPEBpAIlleHUs MeXaHUYEeCKOi
SHEPIHH.

Pemenue 3amau HeckoiabkuMu criocobamu. CocTtaBieHue 3a7a4 Ha 3aJaHHble OOBEKTHI WIIH
aBieHUs. B3anmonpoBepka pemaeMbIx 3a1a4. 3HAKOMCTBO C MPUMEpPAMH PELIEHUS 3a]a4 10
MEXaHHUKE PECIYOIMKAHCKUX U MEXIYHAPOIHBIX OJMMITHA.

KoHcTpyKkTOpCKHE 3a1aun U 33/1a4d Ha IPOEKThI: MOJIENIb aKCEJIEPOMETPa, MOAEIb MAaITHUKA
DyKo, MOJEIIb KPOHILITEHHA, MOJEIb MYIIKH C MPOTUBOOTKATHBIM YCTPOMCTBOM, MPOEKTHI
CaMOJIBIDKYIIIUXCS TEJIEKEK, MPOCKThl YCTPOWUCTB ISl HAONIONCHHUS] HEBECOMOCTH, MOJECIb
aBTOKO0JIE0ATEIHLHOM CHUCTEMBI.

CTpoeHne H CBOIICTBA ra3oB, AKUIAKOCTEN U TBEPABLIX TeJ1(6 u)

KayecTBeHHBIE 3a7auM HA OCHOBHBIE MOJIOKEHUS U OCHOBHOE YPABHEHUE MOJEKYJISIPHO-
kuHetnyeckor Teopun (MKT). 3agaun Ha onvcaHue MOBEACHUS UE€ATBHOIO ra3a: OCHOBHOE
ypaBHeHue MKT, omnpenenenue CKOpOCTH MOJEKYJ, XapaKTEPUCTHKHA COCTOSIHHUS rasa B
M30IIPOLECCaX.

3ajmaun Ha CBOMCTBa MapoB: HKCMOJb30BaHHE ypaBHeHHs MenneneeBa — Kianeiipona,
XapaKTEPUCTUKA KPUTUUYECKOTO COCTOSIHUS. 3aJaul Ha OMUCAHUE SBJICHUN MOBEPXHOCTHOTO
ciosi; paboTa CUJ TOBEPXHOCTHOTO HATSKEHMS, KANWUIAPHbBIC SIBICHUS, H30BITOUYHOE
JABJICHUE B MBUIbHBIX MY3bIpSIX. 3aJaud Ha OINpPEJEJICHUE XapaKTEPUCTUK BIAXKHOCTHU
BO3/1yXa.

3ajmaun Ha OMpeNeNICHUE XapaKTePUCTUK TBEPJOro Tesa: abCOMIOTHOE M OTHOCUTEIIBHOE
YIUIMHEHUE, TEIUIOBOE PACIIMPEHUE, 3a11aC TPOYHOCTH, CHJIA YIIPYTOCTH.

KayecTBeHHBIE W KOJIMYECTBEHHBIE 3a/a4M. Y CTHBIA JUAJIOr MPU PEIIEHUH Kadye€CTBEHHBIX
3aaad. ['paduueckue u sKcriepUMeHTaNIbHBIE 3a/1a4H, 33/1a4l OBITOBOT'O COJICPIKAHUS.



OcHOBBI TEpMOAUHAMUKH (6 U)

KoMOuHupoBaHHbIE 3aJaull Ha MEPBbI 3aKOH TEPMOJMHAMUKH. 3aJlayd Ha TEIUIOBBIC
JBUTATEIIN.

DKCKypceusl ¢ LIeIblo cOOpa JaHHBIX JUIsl COCTaBJIECHUS 3a1a4.

KoHcTpyKkTOpCKHME 3amaun M 3ajladd Ha MPOEKThI: MOJENb ra30BOr0 TEPMOMETPA; MOJEIb
MIPEJOXPAHNUTEIBHOIO KJIAllaHa Ha OINpPEJEICHHOE [aBIICHHE; MPOEKTHl HCIOJIb30BAHHUS
ra3oBbIX IPOLECCOB JUIsl MOJAa4d CHUTHAJIOB; MOJENb TEIUIOBOM MAIIWHBI; MPOEKTHI
IPaKTUYECKOT0 ONPENEIICHNS PAINyCa TOHKUX KalWJUISPOB.

DJIeKTpUYecKOoe U MATHUTHOE MmoJsi(5 )

XapaKkTepucTHKa peLICHUs 3a1a4 pa3jiesia: o0liee U pa3Hoe, IPUMEpbl U IPUEMBI PEILICHUS.
3aauyn pa3HbIX BHJIOB Ha OIMCAHUE JJIEKTPUUYECKOrO TOJIs Pa3IUYHBIMH CPEJCTBAMU:
3aKOHAMM COXpPaHEHHUA 3apsAza U 3akoHOM KyloHa, CHJIOBBIMH JTUHUSMU, HAIPSHKEHHOCTHIO,
pPa3HOCTBIO MOTEHIMAJIOB, dHEpruel. Pemienune 3aa4 Ha ONMCaHUE CUCTEM KOHJIEHCATOPOB.
3aaun pa3HbBIX BUJOB Ha OMHUCAHME MAarHUTHOTO TOJII TOKAa W €ro JACHCTBUS: MarHUTHas
MHIYKLUS U MarHUTHBINA NOTOK, cwila Amnepa u cuna Jlopexua.

Pemienne kayecTBEHHBIX HKCIEPUMEHTANBbHBIX 3a]ad C MCIOJb30BAHUEM JIIEKTPOMETPA,
MarHUTHOTO 30HJa U Jpyroro o0opya0BaHuUs.

ITocTOSAHHBII JIEKTPUYECKHI TOK B Pa3JIMYHbIX cpeaax(9 u)

3agayu Ha pa3lIMUHbIC MPUEMBI pacyeTa COMPOTUBJICHUS CIOKHBIX AJECKTPUYECKUX IICTICH.
3agaun pa3HBIX BUJOB «a OMHMCAHHME DJICKTPUUECKUX LENEH MOCTOSHHOTO 3JIEKTPUUYECKOTO
TOKa C MOMOIIBIO 3akoHa Oma s 3aMKHYTOM 1ienu, 3akoHa Jlxoyns — JleHna, 3aKOHOB
IIOCJIEIOBATEIIFHOTO M MapaJlIeIbHOTO coennHeHni. O3HakoMIIeHHe ¢ mpaBmwiaMu Kupxroda
pu perieHnu 3aaad. [loctaHoBka U perieHrue GPOHTAIBHBIX KCIIEPUMEHTANBHBIX 33/1a9 Ha
ompeNelicHHe ITOKa3aHWKW NPHOOPOB MPH H3MEHEHWHM CONPOTHBICHUS TEX WIM HHBIX
YYaCTKOB IIEMH, HA ONPEJICIICHUE COMPOTUBIICHUN YYaCTKOB LIeNH U T. 1. Pemenue 3agay Ha
pacueT yudactka uenu, umerouiei 9J1C.

3agayu Ha ONMKMCAHUE MOCTOSIHHOI'O AJIEKTPUUYECKOr0 TOKA B AJIEKTPOJUTAX, BAKyyMe, Tra3ax,
MOJIYIIPOBOAHUKAX: XapPAKTEPUCTUKA HOCUTEJEH, XapAKTEPUCTUKA KOHKPETHBIX SIBICHUU U
np. KauectBeHHBIE, SKCIIEpUMEHTANIBHBIE, 3aHUMATEJILHBIC 33/1a4H, 3aJa4ld C TEXHUYECKUM
coaepkaHueM, KOMOMHUPOBAHHBIC 3a/1a4H.

KoHcTpykTOpckHe 3a/1aun Ha MPOEKTHI: YCTAHOBKA JJII HATPEBAHUS KUJIKOCTH HA 3aJJaHHYIO
TeMIIEpaTypy, MOJICNIb aBTOMAaTUYECKOTO YCTPONCTBA C AJIEKTPOMArHUTHBIM PEJE, MPOEKTHI
W MOJICJIM OCBCIICHUS, BBIIPAMUTEIb W YCUJIUTEIb Ha IMOJYNPOBOJHUKAX, MOJEIU
M3MEPUTEIIBHBIX TPUOOPOB, MOJETH «IEPHOTO SIITUKAY.

DJIeKTPOMATHUTHBbIE KOJIe0aHUA U BOJHBI(14 1)

3azxaq1/1 PasHbIX BHIOB Ha OIIMCAHUC SABJICHHA BHCKTpOMaFHHTHOﬁ HHAYKIOHWHW. 3aKOH
BHGKTpOMaFHHTHOﬁ HHAYKIOWH, IIPAaBUJIO .HGHI_[a, HNHAYKTUBHOCTD.



3agauM Ha  NEPEMEHHBIM  JJIEKTPUYECKMH  TOK:  XapaKTEpUCTHUKA  IEPEMEHHOIO
AIEKTPUYECKOr0 TOKA, AIEKTPUUECKUE MAIIHbI, TPaHCPOPMATOP.

3aza4uy Ha ONMCAHME PA3IMYHBIX CBOMCTB AJIEKTPOMArHUTHBIX BOJIH: CKOPOCTh, OTPAKEHHUE,
npesioMJIeHUe, WHTepPepeHius, Audpakuus, noispuzanus. 3agaud N0 TE€OMETPUUECKOU
ONTHKE: 3epKaia, ontuyeckue cxeMbl. Knaccuduxanusa 3agau nmo CTO u mpumepsl ux
peleHus.

3amaun Ha OMNpENEJEHUE ONTUYECKOW CXEMBI, COAEPXKAIIEHCA B «UEPHOM SIIUKE»:
KOHCTPYUPOBAHUE, NMPUEMBI U NPUMEPHI pelIeHHs. [ pynnoBoe M KOJJIEKTUBHOE PELICHUE
AKCIEPUMEHTANBHBIX 3a7a4 C MCIOJIB30BAHUEM OCLWIIorpada, 3BYKOBOI'O TI'€HEPATopa,
TpaHcpopMaTopa, KOMIUIEKTa MPUOOPOB NIl U3yUEHUs CBOMCTB 3JEKTPOMArHUTHBIX BOJIH,
ANEKTPOU3MEPUTETLHBIX TPUOOPOB.

DKCKypceusl ¢ L1eIbo cOOpa JaHHBIX JUUIsl COCTaBJIECHHUS 3a/1a4.

KoHcTpyKkTOpCKHME 3a1aun U 33/1a4X HA IPOEKTHI: TIIOCKUA KOHJAEHCATOP 33a1aHHOW €MKOCTH,
reHepaTopbl Pa3IUYHbIX KOJeOaHWil, MpuOOp MJIE H3MEPEHHsS] OCBELIEHHOCTH, MOJEINb
nepeaadu dJIEKTPOIHEPTUU U IP.

Oo6o0maromee 3aHATHE 10 METOAAM U MPUEMaM peleHUus (PU3NIECKUX 3a1a4

KaJICHJIapHO — TEMATUYIECKO€ IVIAHUPOBAHUE

10 xkaacce
\ Ne i/ ’ Tema 3ansaTHSA | Kos1-Bo yacos \ Hara
\ BBenenue (1 yac)
1 dusnueckas 3aja4a. 1
Knaccudukanus 3a7ad.

[IpaBuna u mpreMsl peueHus
(buznueckux 3aaad.

Kunemaruka (4 yaca)

2 OCHOBHEBIE 3aKOHBI " 1
[IOHATUSA KHUHEMATUKU.

3 Pemienue  pacuetHeix U 1
rpadguueckux  3amad = Ha
pPaBHOMEPHOE JIBUKCHHE.

4 Pemenue 3a1a4 Ha 1
PaBHOYCKOPEHHOE
JIBUKCHHE.

5 JIBJKEHHE IO OKPYKHOCTH. 1

Pemenue 3amau.

JAunamMuka u cratuka (6 4acon)

6 Koopaunatusiii MeTos 1
penieHus 3a1ay no
MexaHuke. Pentenne 3agau




Ha OCHOBHBIC 3aKOHBI
nuHamMuky: HeroToHa,
3aKOHBI IS CUJI TSATOTCHUS,
YIOPYroCTH, TPEHHUS,
COITPOTHUBIICHHS.

Pemenne 3amau Ha IBIOKEHHC
MaTepUaIbHOU TOYKH,
CHUCTEMBI TOYEK, TBEPIOIO
Teaa o/ JICUCTBHEM
HECKOJIbKUX CHII.

3ajaud  Ha  OmpeneseHHe
XapaKTepUCTHK PaBHOBECHS
(U3HYECKUX CUCTEM.

3agaun Ha
OTHOCHUTEIILHOCTH:
KHHCMATUYCCKUC nu
AJUHAMHUYCCKUEC
XapaKTepI/ICTI/IKI/I IBUXXCHUA
Tea B pa3HbIX
I/IHepHI/IaJ'IBHBIX CUcreMax
OTCYETA.

MPUHIAT

10

[TonGop, cocraBieHue U
pelieHue 3a1a4 110
HWHTEpEecaM.

11

\ dusnyeckas ouMmIraga.

3akoHbl coxpaHeHus (7 4acoB)

12

Knaccudukanus 3amad  1mo
MEXaHUKE: pEIICHUE 3ajaad
cpelncTBaMu KUHEMAaTHKH,
IAHAMHUKHM, C  IIOMOILBIO
3aKOHOB COXPaHCHUSI.

1

13

3azla111/1 Ha 3aKOH COXPaHCHUA
HUMITyJIbCa n PCAKTHUBHOC
JABHMOXKXCHHUC.

14

33,[[3‘11/1 Ha ONpCACIICHUC
pa6OTLI 1 MOIIIHOCTH.

15

3aiauu Ha 3aKOH COXPAHEHUS
Hu MPEBPALLECHUS
MEXaHHUYECKOM SHEPIUu.
Pemenune 3a7a4
HECKOJILKHMH CIIOCOOaMHU.

16

CocraBieHue 3aga4 Ha
3aJaHHBIC 0OBEKTHI nin




sBiIeHus. B3anmmomnposepka
penraeMbIX 3a/1a4.

17

3HaKOMCTBO C IpUMEpaMu
peleHus 3aja4 Mo MeXaHHuKe
pecryOIMKaHCKIX u
MEKIYHAPOIHBIX OJIMMITHAI.

18

‘ dusznueckass ouMnoAaga.

CTpoeHue U CBOICTBA ra3oB, JKHAKOCTEH 1 TBEPABIX TeJ (5 4acoB)

19

KavecTBeHHble 3amaum  Ha
OCHOBHBIE  TOJIOKEHUS U
OCHOBHOE YpaBHEHHE
MOJIEKYJIIPHO-KUHETHYECKOU
teopuu (MKT).

1

20

3agauu Ha OoIHcaHue
MOBEJICHUS HJealIbHOTO rasa:
ocHOBHOe ypaBHeHue MKT,
OmpeeieHue CKOpPOCTH
MOJIEKYJI,  XapaKTEPHUCTHKHU
COCTOSIHHS rasza B
HU30TPOIIECCaX.

21

3agaun Ha CBOMCTBA IMapoOB:
WCTIOJIb30BAHUE  YPaBHEHUS
MenneneeBa—Kianeiipona,
XapaKTEePUCTHKA
KPUTHYECKOTO COCTOSHHUS.

22

3ajaun  Ha  OMpEJCICHHE
XapaKTePUCTHK TBEPIOTO
Tena: a0COJIIOTHOE "
OTHOCHUTEIIbHOC  Y/JIMHCHHE,
TEIUIOBOE paciiupeHue,
3amac  MPOYHOCTH,  CHJA

YIIPYTOCTH.

23

KauectBennsie u
KOJINYECTBEHHbIC 3a7aqH.
I'padpuueckue u
SKCIIEpUMEHTANIbHbIE 3a/1a4H,
3aauu OBITOBOTO
COJICpKaHMSI.

OcHoBbI TEpMOAUHAMMKH (4 yaca)

24

KOMGI/IHI/IpOBaHHHC 3aJa4yun
Ha HepBLIfI 3aKOH
TCPMOJUHAMUKHU.

1

25

‘ 33)13.‘-11/1 Ha TCIIJIOBBIC




‘ JIIBUTATENN.

26

KoncTpykTopckue 3amaun u
3a7/a4¥ Ha MPOEKTHI:

27

‘ Pusnyeckas OJUMIINAAA.

duekTpuueckoe moJie (4 yaca)

28

XapakTepucTUKa  PEuICHUs
3amad  pasjena: oOmee |
pasHoe, IpUMEPhl U TTPHEMBI
pelICHHS.

1

29

3amaun  pa3HBIX BHUIOB Ha
ONMCAHUE  AJIEKTPUUYECKOTO
0JIs Pa3IUYHBIMU
CpeICTBaMU: 3aKOHAMU
COXpaHEHHUS 3apsa "
3akoHOM KyrnoHa, cuioBbIMH
JUHUSMH, HAMIPSKEHHOCTHIO.

30

3agaun  pa3HbIX BHJIOB Ha
OTIMCAaHUE  DJIEKTPUUIECKOTO
TOJIs Pa3IMYHBIMHU
CpencTBaMu: Pa3HOCTBIO
MOTEHIMAJIOB, YHEPTUEH.

31

Pemenue 3agau Ha onucanue
CHCTEM KOHJIEHCATOPOB.

IlocTOSIHHBIM JIeKTPUYECKHUI TOK B Pa3JIMYHbIX cpeaax (4 yaca)

32

3amaun  HA  pas3jiMyHBIC
pUEMBbI pacuera
CONPOTHUBIICHUSI  CJIOKHBIX
ANEKTPUYECKHUX IENeHl.

1

33

Pemienne 3amau Ha pacyer
ydacTKa IIelH, HMEIOIICH
SJIC. IlocTanoBka u
peleHue (pOHTATBHBIX
JKCMIEPUMEHTAIbHBIX  3a]lad
Ha ONpeJelieHne MOKa3aHUi
puOOpOB.

34

3a,Z[a‘II/I Ha OIIMCaHHC
IOCTOAHHOTI'O
QJICKTPUYICCKOTO TOKa B
OJICKTPOJIUTAX, BaKyyMe€,
ra3ax, IoJiynpoOBOJHUKAX.

36

‘ HToroBsie 3aHATUI




Ka.ﬂeﬂnapﬂo — TEMAaTUYIECCKO€ IJIAHUPOBAHHUE

11 kaace

Ne i/

Tema 3auarus

Koa-Bo yacoB

Jara

MaruutHoe noJie (2 yaca)

1

3amaun  pa3HBIX BHUIOB Ha
ONMCAaHNE MAarHUTHOI'O IIOJIS
TOKAa U €ro JACHCTBUS Ha
MPOBOJTHUK c TOKOM:
MarHuTHas  WHAYKOUAS ©
MAarduTHBIA  TOTOK, CHJAa
Awmriepa.

3amaun  pa3HBIX BHUIOB Ha
OINMCaHWEe MAarHUTHOI'O ITOJIS
TOKA W €ero JeWCTBHS Ha
JBIDKYIIMWACS — 3apsil: cuia
Jlopenna.

‘ JJIeKTPOMarHuTHbIE KoJie0anus u BOJHbI (14 yacoB)

3

3agaun  pasHbIX BHJIOB Ha
OTHCaHue SIBIICHUS
3JIEKTPOMAarHUTHO M
WHIYKIUU: 3aKOH
3JIEKTPOMAarHUTHO M
UHAYKIUY, npaBuio Jlenna,
UHIYKTUBHOCTD.

3agaun  Ha  TEPEMEHHBIN
ANEKTPUIECCKUIT TOK:
XapaKTEPUCTHKU
MIEPEMEHHOTO
AIEKTPUYECKOTO TOKA.

3amaun  Ha  TIEPEMEHHBIH
ANIEKTPUUYCCKHHA TOK:
AIIEKTPUUYECKHE

TpaHchopmaTop.

MalllMHBbI,

6, 7

3anaun Ha
Pa3INYHbIX CBOMCTB
JIEKTPOMArHUTHBIX ~ BOJIH:
CKOPOCTB,
HpeIoMIIEHHE,
uHTephepeHIus,
TQpaxIys, MoJsspu3anys.

OIIMCaHHC

OTPAKCHUC,

8,9, 10

33)13.‘-11/1 10 FCOMCTqueCKOﬁ
OIITUKE: 3€pKaja,
OIITUYCCKUEC CXEMHEI.




11,12

Knaccudukanus 3amaq 1o
CTO wu npumepsl  uX
pelIcHusI.

13

3ajaud  Ha  OIpENEJICHHE
ONTHYECKOI CXEMBI,
COZEpXKAIICHCA B «YEPHOM
SIIUKE»: KOHCTPYHUPOBAHUE,
MIPUEMBI u IIPUMEPBI
pelieHus..

14

DKCKypcHsi ¢ Ielblo cOopa
JaHHBIX HJIA COCTaBJICHUSA
3ajad.

15

['pynnoBoe M KOJIIIEKTHBHOE
pelieHue
9KCIEPUMEHTAJIBHBIX 3aa4 C
WCIIOJIb30BAHUEM TIPUOOPOB.

| 16

’ dusnyeckas oMMIIAaaA.

\ Mexanuka (7 4acoB)

17 OO6mme MeToabl  perieHus
3aJ1a4 110 KHHEMAaTHKE.

18 3agaun Ha OCHOBHEBIE 3aKOHEI
IAHAMUKH.

19 3agaun Ha MIPUHIIATT
OTHOCHUTEIBLHOCTH.

20 3agauM Ha 3aKOH COXPAHEHUS
HMITYJIbCA.

21 3afa4M Ha 3aKOH COXPAHEHUS
SHEPIrUH.

22 3ajmaun  Ha  OmpeneseHue
XapaKTePUCTHK PaBHOBECHS
(U3NYECKUX CUCTEM.

| 23 | MexaHuKa KHIKOCTE}. |

\ MouJiexyasipaas ¢pusuka. Tepmoaunamuka. (6 yacos)

24 3amaun Ha ONHCaHuE

MOBEJICHHsI UJIeaJIbHOTO Ta3a.
| 25 | 3amaun Ha cBoiicTBa mapos. |
| 26 | 3amaum  Ha  onpenenenmue |




XapaKTePUCTUK  BIIAXHOCTH
BO3/yXa.

27 3ajaud Ha NEpBBIA 3aKOH 1
TEPMOIMHAMHKH.

28 3anaun Ha TEIIOBbIE 1
JIBUTATEIIN.

29 3anaun Ha  ypaBHEHHUE
TEIIOBOTO OajaHca.

\ DJIeKTPHYEeCTBO. (5 4acoB)

30 3amaun  pa3HBIX BHUIOB Ha 1
ONKCAHUE  DIICKTPUUECKOTO
oJIst Pa3InIHBIMH
CpEJICTBaMHU.

31 Oomast XapaKTepUCTHKA 1
pelieHus 3aj1a4 1o
AIIEKTPOCTATHKE.

32 3amaun Ha MPUEMBI pacuéTa 1
COTIPOTHUBIICHUS CIIOKHBIX
AJIEKTPUYECKUX TETICH.

33 3ajmaun Ha pacy€T ydacTka 1
uenu, umerorieit 3J(C.

34 3agaun Ha onucaHue 1
[IOCTOSIHHOTO TOKa B
pa3IMYHBIX Cpeaax.
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