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1. TlosgcHuTe/JILHAA 3alMCKa

Pabouasi mporpamma 1o u3MKe /jisi OCHOBHOM ILITKOJIbI pa3paboTaHa Ha OCHOBe TIPOTPaMMbI OCHOBHOTO 0011iero obpa3zoBaHust «Pusmka. 7 — 9 Kjacchbi»
aBTopoB YMK A.B. Ilepeinkuna, E.M. I'ythuk (M.: Ipoda, 2017), coctaBneHHOM Ha ocHOBe DyH/IaMeHTaIbHOTO sifipa CoZiep>KaHus o011iero o6pa3oBaHus U
TpeboBaHuii K pe3yjabTaTaM OCBOEHHSI OCHOBHOM 00pa3oBaTesibHOM TIPOTpaMMbl OCHOBHOTO 00Ilero oOpa3oBaHUs, TpeZCTaBlIeHHBIX B (eJepanibHOM
rocyZapcTBeHHOM obpa3oBaresisHOM CTaHAapTe OCHOBHOTO 0011iero o6pa3oBaHusi BTOPOTO MTOKOIEHUS.

Ienu v3yyeHrs (U3MKY B OCHOBHOM LIKOJIE Ce/lytOLIMe:

*  YCBOEHHe YYall[UMUCsI CMbIC/Ia OCHOBHBIX TOHSTHM U 3aKOHOB (DM3MKH, B3aUMOCBSI3U MEX/y HUMU;

e (opmMpOBaHKe CUCTEMbI HAyUHBIX 3HAHWUM O TIPHUPOZe, ee (pyHJaMeHTaIbHbIX 3aKOHAX /i/1s1 IOCTPOeHUs Mpe/iCTaB/IeHUs 0 (U3NUeCKol KapThHe MUPa;

e CHUCTeMaTH3alusl 3HaHWM O MHOrooOpasuu OOBEKTOB U SIBJIEHWM TMPHUPO/bI, O 3aKOHOMEPHOCTSIX TIPOLIECCOB M O 3aKOHaX (M3WKH /i OCO3HAHMUS
BO3MOXXHOCTH pa3yMHOI'0 UCII0/Ib30BaHUs JOCTYDKEHUM HayKH B Jla/IbHEeMIIIeM pa3BUTHU LIUBUIN3ALUY;

* (opmupoBaHue yOeKAeHHOCTH B TI03HABAEMOCTH OKPY’KAIOIIero MUPA U JOCTOBEPHOCTH HAyYHBIX METO/IOB €T0 U3yUeHHUsT;

e OpraHu3alysi 5K0J0TMYeCKOr0 MBILLJIEHUS] U LIeHHOCTHOTO OTHOLLIEeHUs K TIPUPO/IE;

e pa3BUTHe T03HABATebHbIX UHTEDPECOB M TBOPUECKUX CIIOCOOHOCTeN yJall[uXcs, a TakKe MHTepeca K PaCIIMpPeHUI0 U yriyOneHuto pu3nuecKux 3HaHUNA U
BbIOOpA (DM3UKM KakK NPO(UILHOTO TIpeiMeTa.

HocTwkeHue 1jesieli oOecrieurBaeTCs pellieHrueM CIeyoIUX 3ajau:

e 3HAKOMCTBO YYaIlUXCS C METOZOM HayuHOTO TO3HAHUSI U MEeTOJJaMU HCC/IeIoBaHUSI OOEKTOB U SIBJIEHUH ITPUPO/IbI;

e TpHOOpeTeHHe yualluMHUCS 3HAHUH 0 MeXaHUUECKUX, TETUIOBBIX, 3JIEKTPOMArHUTHBIX ¥ KBAHTOBBIX SIBJIEHUSX, (DU3MUECKUX BEIMUMHAX, XapaKTepPU3YHOIUX
3TU SIB/I€HUS;

e (¢opmHpOBaHKe Yy yualluxcst yMeHUid Hab/roAaTh TIPUPO/HLIe SIBJIEHUS U BBITIONHSATD OMBITHI, JabopaTopHbIe paboThl M SKCIIepUMeHTa/IbHbIe UCC/IeI0BaHUs
C WCTI0/Tb30BaHKEeM M3MePUTEeTbHBIX PUO0POB, IIIMPOKO MPHUMEHSIEMbIX B MPAKTUYECKOU JKHU3HH;

e OBJIAJIeHHe YYAIIUMUCS TaKUMH OOIeHayYHBIMU TIOHSATHSIMH, KaK TIPUPOZAHOe siBleHWe, SMIMPUUECKH yCTaHOBJIEHHBIM (akT, rpobsema, THIOTe3a,
TeOpeTUYeCKUN BbIBOJ, Pe3yJIbTaT 3KCIIepUMEHTaTbHOU [TPOBEPKY;

e TIOHMMaHHE YYalUMHUCA OTJMUMN HAYYHBIX JIaHHBIX OT HENpOBEPeHHOW WH(OPMAlMH, IIeHHOCTH HAyKW /I YAOBJETBOPEHUS OBITOBBIX,
MPOM3BO/ICTBEHHBIX U KY/JIbTYPHBIX TIOTPeOHOCTel yesioBeKa.

O01iasa XxapaKkTepHCTHKA y4e0HOro nmpejgMeTa

HIkonbHBIN KypC (UMK — CUCTeMOOOpa3yIOIIMi AJisi eCTeCTBeHHO-HayuUHbIX IPeMeTOB, TMOCKOJIBKY (H3MUYecKde 3aKOHBI, JieKallde B OCHOBe
MMPO3/]aHus, SIB/ISIOTCS OCHOBOM COJiep)KaHUsi KYpCOB XHMMMH, O6uosioruy, reorpaduu u actTpoHoMuu. Pusmka BOOpysKaeT HIKOJTbHUKOB HayYHbIM MeETOZIOM
TI03HAHWSI, TI03BOJISTFOIL[UM T0/Ty4aTh OO BEKTHBHBIE 3HaHUS 00 OKPY)KaloIieM MHUPe.

B 7 n 8 kyaccax mpoMCXO4UT 3HAKOMCTBO C (PM3MYeCKUMH SIBJIEHUSIMUA, METOJ,0M HayuUHOIO M03HaHWs, (JOPMHUPOBaHUE OCHOBHBIX (PU3MUECKUX TMOHATUH,
nproOpeTeHre YMeHUI U3MepATh (U3NUecKre BeJWYMHbI, MPOBOJUTH 1a00PaTOPHBIN KCIIEPUMEHT 10 3aZiaHHON cxeme. B 9 kjlacce HauMHaeTcsi U3ydyeHue
OCHOBHBIX (PM3MUeCKNX 3aKOHOB, labopaTopHble pabOThI CTAaHOBATCS O0see C/I0XKHBIMH, IIKObHUKH YUaTCsl T/IaHWPOBATh KCIIEPUMEHT CaMOCTOSITETBHO.

JIlaHHBIN KypC SIB/ISIETCSI OJIHUM W3 3BeHbeB B (DOPMUPOBAHUM €CTECTBEHHO-HAyUHBIX 3HAHUM yuall[uXCsl HapsAy C XuMHel, Ouosorueid, reorpadueii.
[TpuHLMN MOCTpoeHus: Kypca - 00beiiHeHNe U3ydaeMbIX ()aKTOB BOKPYT OOIMX GU3NUYeCcKHX Hzed. DTO MO3BOAMIO PaCcCMaTpUBATh OT/e/bHbIe SIBJIEHUS U



3aKOHBbI, KaK YacTHbIe Cjaydan Oosee OOL[MX TIONOXKEHWH HAyKH, UTO CTIIOCOOCTBYeT TMOHMMaHWIO MaTepHuasia, Pa3BUTHUIO JIOTUYECKOTO MBIIIJIEHUs, a He
MPOCTOMY 3ayUMBaHUIO (PAKTOB.

V3yueHure CTpoeHHs BellleCTBa B 7 Kjacce CO3/aeT MpeJCTaBeHHs] O TI03HaBaeMOCTH SIBJIeHHH, UX 00yC/IOBIEHHOCTH, O BO3MOXHOCTU HeIpephIBHOTO
yriayO/ieHHUsT ¥ TIOTIOJTHEHUsI 3HAHUI: MOJIEKYJ/Ia - aTOM; CTPOEHHe aToMa - 3JIeKTPOH. [lajiee 3TH 3HaHWS WCIIO/Ib3YIOTCS TIPU M3YUYEHHUH MacChl, TUIOTHOCTH,
JlaBJIeHust ra3a, 3akoHa Ilackassi, 00bsiCHeHnH U3MeHeHuUs1 aTMOC(epHOTO /IaB/ieHusl.

B 8 knacce npopo/mKaeTcss UCMOIb30BaHWe 3HAHUM O MOJIeKyJlax MPU U3y4YeHUM TeIIOBbIX siBjieHWW. CBe/leHUs M0 3/IeKTPOHHOW TeOpUM BBOJSTCS B
pasziene «3JJeKTpUUecKue siBjieHus». [lajiee U3y4yaroTCsl 3/1IeKTPOMarHUTHbBIE U CBETOBBIE SIBJIEHUSI.

Kypc ¢usuku 9 kacca pacimpsieT ¥ CUCTeMaTU3UPYyeT 3HaHUs 10 (r3MKe, MOTyUYeHHbIe yJallluMucs B 7 U 8 Klaccax, ToJHAMasi MX Ha YpPOBeHb 3aKOHOB.

HoBbIM B coziepykaHny Kypca 9 Kiacca siB/isieTcsl BK/IIoueHHe acTpodr3nueckoro MaTepyasia B COOTBeTCTBUU C TpeboBaHusimu PI'OC.

Mecro npegMeTa B yue0HOM IJIaHe

B yuebnom rimane MBOY «¥Ycth-CocHoBckast OOILI» Ha usyuenue ¢pusuku oTBoguTCs 238 yacoB: B 7 U 8 Kiiaccax - 1o 68 (13 pacuéra 2 yaca B HeJleo,
34 yuebHbIX Heslenn), B 9 ksacce - 102 yaca (M3 pacuéta 3 yaca B Hefiestio, 34 yueOHbIX HeJlesn).

Knacc 7 8 9
KosmmuecTBO 4acoB B Hefie/110 2 2 3
HUtoro 68 68 102

IInanupyemsble pe3y/bTaTbl 0CBOEHHA NpeMeTa.
JIMYHOCTHBIMM pe3y/IbTaTaMu 00yuyeHus (pr3rKe B OCHOBHOM IIIKOJIE SIBJISTFOTCS:

e cOpMHUPOBAHHOCTH MMO3HABATETbHBIX MHTEPECOB Ha OCHOBE Pa3BUTHS UHTEJIJIEKTYaIbHBIX M TBOPUECKUX CITOCOOHOCTEH yJalluxcs;

e yOeXXZIeHHOCTb B BO3MOXKHOCTH TIO3HAHUS TPUPO/bI, B HEOOXOAMMOCTH Pa3yMHOTO MCII0/Tb30BaHUS AOCTYKEHUM HAaYKWA M T€XHOJIOTHH i AajTbHeUIIero
pa3BUTHS UesIoBeueCcKoro obIijecTBa, yBakeHHe K TBOPLIAM HayKH M TeXHUKH, OTHOILIeHHe K (hH3MKe KaK 2JIeMeHTY 00lijeue/ioBeuecKoii Ky/IbTyphl;

*  CAMOCTOSITEJTHOCTh B IPUOOPETEHUH HOBBIX 3HAHUH M MPAKTUYECKUX YMEHHIA;

e TOTOBHOCTH K BBIOODY >KM3HEHHOT'O TTYTH B COOTBETCTBUU C COOCTBEHHBIMU MHTEPeCaMy ¥ BO3MO>KHOCTSIMU;

e  MOTHBaLUsl 00pa30BaTe/IbHOM eI TeTbHOCTH IIKOJbHUKOB Ha OCHOBE JIMUHOCTHO OPMEHTHPOBAaHHOTO TI0AX0/a;

* (opMHpOBaHHe [IEHHOCTHBIX OTHOILIEHUH JPYT K APYTY, YUUTE/I0, aBTOPaM OTKPBITHUIH U U300peTeHuH, pe3y/ibTaTaM 00yUueHusl.

MeranpegMeTHBIMH pe3y/IbTaTaMu 00yueHus] GU3UKe B OCHOBHOM IIIKOJIe SIBJISTFOTCST:

e OBJIAJIeHHe HaBbIKAMU CaMOCTOSITEIbHOTO TPUOOpEeTeHUs HOBLIX 3HAHWI, OpraHW3alid y4eOHOU [esiTeJTbHOCTH, TOCTAaHOBKU liefiel, TIaHUPOBaHUS,
CaMOKOHTPO/JIs1 Y OLIeHKH pe3yJ/IbTaTOB CBOe /leATe/TbHOCTH, YMEeHUSIMU TIpe/IBU/IeTb BO3MO>KHbIe Pe3yJ/bTaTbl CBOMX /1eiCTBUM;

e TIOHUMaHHE Pa3/UUMN MEXY UCXOAHBIMU (DaKTaMH M THUTIOTE3aMH /ISl UX 00bSICHEHUS], TEOPETUUECKUMU MO/Ie/ISIMUA U PeaslbHbIMU 00beKTaMH, OBJIaJieHHe
YHUBEPCATbHBIMU yUueOHbIMU JIeHCTBUSIMUA Ha TIpUMepax TUIoTe3 [/ 00BsICHeHUs] W3BeCTHBIX (DaKTOB M IKCIIepUMEHTabHOM TIPOBEPKU BbIJBUTaeMbIX
TUITOTe3, Pa3pab0TKU TEOPEeTHUECKUX MO/Ie/Iel MPOLIeCCOB WU SIBJIEHUH;

e (opmMHpOBaHHE YMEHHUM BOCTIPUHUMATh, TlepepadaThIBaTh U MPeIbsB/IATE MHPOPMALIUIO B CJIOBECHOM, 00pa3HOM, CUMBOIMUECKON (popMax, aHa/TU3UPOBaTh
U repepabaThiBaTh MOJyUEHHYH0 MH(GOPMAIMI0O B COOTBETCTBUM C TIOCTAB/IEHHBIMH 3aJjauaMH, BbIJE/ATH OCHOBHOE CO/IepP)KaHWe TMPOUMTAHHOTO TEKCTa,
HaxoJUTb B HEM OTBEThI Ha MOCTaBJIeHHbIE BOTIPOCHI U U3/1arathb ero;

e TmpuoOpeTeHHWe OIbITa CAMOCTOSITEJILHOTO TIOMCKa, aHaau3a W orbopa WH(OpMAlUM C MCIO/Ib30BaHUEM pa3IMUHBbIX HMCTOUHUKOB W HOBBIX
HMH(GOPMaLIMOHHBIX TeXHOJIOTHH /IJIs1 pellieHUs] TI03HaBaTebHbIX 3a/ay;



e pa3BUTHE MOHOJIOTHYECKOW W /IMa/IoTUYeCKON peud, YMeHUs BbIpa)KaTb CBOM MBIC/IM U CIIOCOOHOCTH BBIC/IYIIMBaTh COOeceHWKa, TIOHUMAaTh €ro TOUKY
3peHwus], MPU3HaBaTh TIPAaBO APYroro ueaoBeka Ha MHOe MHEHHeE;

e  OCBOEHHE TIPUEMOB JIEWCTBUM B HECTaHZAPTHBIX CUTYAIUSIX, OBJIaJileHre IBPUCTHUECKUMH METOJJaMU PellieHust TIpobieM;

e (¢opmupoBaHHe yMeHHM paboTaTh B IpyIIe C BBIMOJHEHWEM Pa3/IMYHbIX COLIMATbHBIX POJiel, TPe/ICTaBIATh U OTCTAaUBaTh CBOM B3TJISI/IbI U yOeXKAeHus,
BECTH [JUCKYCCHIO.

OO01muUMH MpeMeTHBIMHU pe3y/IbTaTaMM U3yUueHUsI Kypca SIBJISTFOTCS:

e yMeHHe TIO/b30BaThCsl METOAAMH HAayuHOT'O WCC/Ie[OBaHUS SIBJIEHWM TPUPO/BI: TIPOBOJAUTL HAOJIIO/IeHNs, TJIAHUPOBAaTh W BBITIONHATL JKCIIEPUMEHTHI,
obOpabaTbiBaTb WM3MEpeHWH, MPe/CTaB/IATh Pe3y/bTaThl U3MEPEHWM C TOMOIIbI0 Tabuil, TpadukoB U (HOpMYJ, OOHApPY>XMBAaThb 3aBUCUMOCTH MEXIY
(bu3MYeCKUMU BeJIMUMHAMH, OOBSICHITD Pe3y/bTaThl U [IeJ1aTh BBIBO/IbI, OLIEHUBATh IPAaHULIbI MIOTPELTHOCTEeN pe3y/IbTaTOB U3MepeHUH;

* Da3BUTHE TEOPETHUECKOr0 MBIILJIEHUS Ha OCHOBe (hOPMHUDOBaHHS YMEHW yCTaHaBIMBaTh (PAKThl, pa3/idyaTh TPUUWHBI U CJIeZCTBUS, HCII0/Ib30BaTh
(ur3nueckre Moies, BbIIBUTATh TUIIOTE3bl, OTHICKUBATh U (HOPMYJ/IMPOBATh [J0KA3aTe/IbCTBA BbIABUHYTHIX TUIIOTE3.

IIpegMeTHBIe pe3y/IbTaThI [0 TéMaM TPe/ICTaB/IeHbI B CO/lePyKaHUH.

Cojep:xaHue Kypca

7 Knacc (68 yacos, 2 yaca B He/je/1i0)

BBepenue (4 u)

dwu3KKa - Hayka o mipupozie. dusnueckue sipeHus. Pusnueckue cBoicTBa Tesl. HabmoeHre v onvcanue Gpu3nueckux siBjieHud. M3mepeHne pu3nueckux
Be/IMUMH: [I/TUHBI, BDEMEeHH, TemriepaTtypbl. ®usnueckue npubopel. MekayHapoiHasi CUCTeMa eAWHHUL]. TOUHOCTh W TIOTPEeIIHOCTb H3MepeHui. Pusmka u
TeXHUKa.

dponmanbHas aabopamopHas paboma:

1. Ormpenenenue LieHbI AiesieHUs ©3MePUTEILHOTO TIpubopa.

IIpeameTHbIe pe3y/IbTaThI:
e TIOHMMaHHe (PU3NUeCKHX TEPMUHOB: TeJO, BeIleCTBO, MaTepHs.

e yMeHHe MTPOBOAUTE Hab/OieHNs (PM3NUECKUX SIBJIEHWH; U3MePATh (pr3rdyecKre BeJTMYUHBL: PAaCCTOSTHUE, TIPOMEXXYTOK BPeMeHH, TeMITepaTypy; OTpe/esisiTh
LleHY Jle/ieHusI I1IKaJIbl TpUOopa € YY4ETOM TMOTPeLIHOCTU H3MepeHus;

e [IOHMMaHHe POJIM YUYeHBIX Halllel CTpaHbl B Pa3BUTHE COBPeMeHHOW (M3MKU U BIUsIHUE Ha TeXHWYeCKUW U COLMa/IbHbII Mporpecc.

ITepBoHauya/bHBIE CBeieHUS 0 CTPOEHUH BemiecTBa (6 4)

Crtpoenue BeljecTBa. OMbITHI, /J0Ka3bIBaloll[ie aTOMHOE CTpPOeHHe BelllecTBa. TeryioBoe [BWKEHHE aTOMOB W MOJeKy/J1. BpOyHOBCKOe [BU)KeHUe.
Iuddysus B rasax, KUAKOCTAX M TBEpAbIX Tesax. B3aumogelicTBue yacTul BeljecTBa. ArperaTHble COCTOSIHUS BelllecTBa. MoJenu CTpOeHHUsl TBePABIX Tell,
JKUZIKOCTel U ra30B. OObsICHEHHE CBOMCTB Ta30B, )KUAKOCTEHM U TBepAbIX TeJl HA OCHOBE MOJIEKY/IIPHO-KUHETUUEeCKUX TIPe/ICTaBIeHHUM.

dpoumanbHas aabopamopHas paboma:

2. OmpepeneHue pa3MepoB MasibiX TeJl.



IIpeameTHbIe pe3y/bTaThl:

e TIOHMMaHHe U CIOCOOHOCTb OOBSICHATDH (hu3nueckue siByieHUs: AU dy3us, 60/bIIasi CKUMaeMOCThb Ta30B, Majiasi C)KUMaeMOCThb JKUAKOCTeH U TBepAbIX
Tes;

e BJajleHHe FKCIepUMeHTa/IbHBIMY MeTO/laMH MCCJIe[JOBaHusI TP OTIpe/ie/IeHUH pa3MepoB MaJslbIX Tel;

e TIOHMMaHHe TIPUUHH OPOYHOBCKOTO [IBWKEHUS, CMaUMBaHUS M HECMAauMBaHUs TeJl; PA3/IMUKs B MOJIEKYJ/IIPHOM CTPOEHUM TBEP/BIX TeJ, )KUJAKOCTel 1
rasos;

e yMeHHe 10Jib30BaThcsi CU 1 nepeBOAUTh eJUHULIbI M3MepeHUs] (PU3NUYeCKUX BeJIMUMH B KpaTHbIE U /I0/IbHbIE e/JUHULIbI;

e yMeHWe HCII0/Ib30BaTh T0/yueHHbIe 3HaHUsI, YMEeHUsI U HaBBIKW B TIOBCEJHEBHOM »KHU3HH (OBIT, 3KOIOTHSI, OXpaHa OKPY>Karlollei cpeibl).

B3aumopeiicrBue Tes (23 u)

Mexanuueckoe jBrxeHre. Tpaektopus. [1yTb. PaBHOMepHOe 1 HepaBHOMepHoOe JBrkeHHe. CKopocTb. ['padmKy 3aBUCMMOCTH MYTH U MOJYJisi CKOPOCTH
OT BpeMeHU JiBWKeHusl. ViHepiusi. MHepTHOCTH Ten. B3aumogelictBue Ten. Macca Tena. Mi3MepeHue macchl Tesa. [1noTHOCTh BelijectBa. Cuna. Cusia Ts)KeCTH.
Cuna ymnpyroctu. 3akoH ['yka. Bec Tena. CBsisb MeXAy CWIOM TsKeCTM M Maccon Tena. Cuia TsDKeCTU Ha Apyrux IulaHeTax. CrioykeHue [ABYX CHIL,
HarpaBJIeHHBIX 10 OJ{HOM NpsiMoii. PaBHOelicTBytoIIast AByX cui. Cusa TpeHus. @usnueckasi mpupo/a HebecHbIx Ten COTHEYHOM CUCTEMBI.

dpoHmanvHble nabopamopHas paboma:

Vi3mepeHrie MacChl Tesla Ha PbIUa’KHBIX BECax.

V3mepenue obbema Tena.

OnpepieneHye JIOTHOCTH TBEPAOro Tefa.

I'pasiypoBaHye TIPY>KUHBI U U3MepeHre CUJT THHAMOMETPOM.
Vi3mepeHuie CUbI TPEHUS C TIOMOILBIO TUHAMOMeETpa

No kW

IIpegMeTHBIe pe3y/1bTaThI:

e [IOHMMaHHe U CIOCOOHOCTh 0OBIICHATH (PH3MUeCKHe SIBJIeHUs: MeXaHU4YeCcKoe -/IBI)KeHHe, paBHOMepPHOe I HepaBHOMEPHOe /IBIKeHue, UHepLus,
BCEMHUPHOE TATOTEHUE;

e yMeHHe U3MepsiTb CKOPOCTb, MACCy, CUMY, BeC, CUTy TPEHHUS CKOJb)KeHUsI, CUTy TPeHUsI KaueHHsl, 00beM, TVIOTHOCTb, Tejla PAaBHO/EHCTBYIOIIYIO JBYX CHII,
JIeMICTBYIOLLIMX Ha TeJ0 B OJJHY U B IIPOTHUBOIMOJ/IO)KHbIE CTOPOHBI;

e BJIafIeHUe KCIIepUMeHTaTbHbIMU MeTOJjaMU UCC/IeIOBaHKS B 3aBUCUMOCTHU: TIPOM/IEHHOTO MyTH OT BPeMeHH, Y I/TMHEeHUs TIPYKUHbI OT TPUIOXKEHHOM CUJTBI,
CUJTBI TSDKECTH Tejla OT er0 MacChl, CUJTbl TPEHUSI CKOJTb)KEHUsI OT TUIOILAAM COTIPUKOCHOBEHUS TeJT U CHJIbI, TIP)KUMAFOIIel Teslo K MOBePXHOCTU
(HOpManbBHOTO AaBJIEHUS);

e TOHMMaHHe CMbIC/Ia OCHOBHBIX (PM3MUYECKMX 3aKOHOB: 3aKOH BCEMHUPHOI'O TATOTeHUs], 3aKOH ['yKa;

e BjaJieHHe Crioco0aMy BBITIOJIHEHUS pacCueToOB TIPY HAXOKAEHUH: CKOPOCTH (CpefiHel CKOPOCTH), TIyTH, BpEMeHH, CUJIbI TSHKECTH, Beca Tesia, TJIOTHOCTU
Tesia, 00beMa, MacChl, CUIbI YIIPYTOCTH, PaBHOJEMCTBYIOIIIEH IBYX CHJI, HAlIPAB/IEHHBIX TI0 OHOU TIPSIMOW;

e yMeHUe HaXOJUTb CBSI3b MeXy (PU3NUeCKUMU BeJIMUMHAMU: CUJION TSHKECTHU U MacCoM TeJla, CKOPOCTU CO BpeMeHeM U MyTeM, IJIOTHOCTU Tesa C ero
Maccoil u 00BeMOM, CUJION TSHKeCTH U BeCOM TeJa;

e yMeHHe MepeBOANTh pU3nUecKre BeJTMUMHbI U3 HecucTeMHbIX B CY 1 Hao6opoT



e TIOHMMaHHe MPUHLIUTIOB [IeMCTBUS AUHAMOMETPa, BECOB, BCTPEUaroIIUXCsl B TTIOBCeJHEBHOM »KU3HU, U CIOCO00B 0becrieueHust 6€3011acHOCTH TIPU UX
WCITI0/Ib30BaHNY;
e yMeHHe MCTO/Ib30BaTh MOTyYeHHbIe 3HAHWSI, yMEHUS M HABLIKH B TIOBCEJHEBHOM KU3HU (OBIT, IKOJIOTHS, OXPaHa OKPY>KaroIIleld Cpefibl).

JlaB/ieHHe TBepABIX TeJl, )KUJKOCTel U ra3oB (21 u)

NaBnenue. /laBneHue TBepAbIx Tes. [laByeHue ra3a. OObsicHeHUWe /laBeHHs Ta3a Ha OCHOBE MOJIEKY/ISIPHO-KMHEeTHUECKUX TpeZcTaByieHuid. [lepemaua
JIaBJIeHUsT Ta3aMu M >KUAKocTsMH. 3akoH [lackansa. CooOujaromuecs: cocygel. ATMocdepHoe AaBrieHWe. MeTozbl u3MepeHUsi aTMOC(HEPHOTo [aBJIeHUsI.
bapomeTp, MaHOMeTp, NOPIIHEBOM )XUAKOCTHBIN HacoC. 3aKOH Apxumesia. Y c/10BUs I/1aBaHus Teql. Bo3gyxonuiaBaHue.

dpoHmanbHble 1abopamopHble pabombl:

1. OrmpeneneHue BbITATKMBAIOIIel CUJIbI, eMCTBYIOLEH Ha TIOrpy’KeHHOe B KUAKOCTh TeJlo.
2. BeblsicHeHHe YCIOBHH I/IaBaHUS TeJla B )KUAKOCTH.

IIpegMeTHbIe pe3y/IbTaThI:

e TIOHUMaHHE U CIIOCOOHOCTh OOBSICHUTEL (PU3NUECKHE SIB/IEHHS: aTMOC(hEepHOe [aB/IeHue, JaB/ieHHe )XKUIKOCTel, ra30B U TBeP/bIX TeJl, T/IaBaHHe TeJl,
BO3/IyXOIUIaBaHUe, PACII0/I0KEHWEe YPOBHS XKUKOCTH B COOOIIAOIIUXCS COCY/jaX, CYIIeCTBOBAaHHE BO3YLIHONH 000/I0UKH 3eMJII0, CIIOCOObI YMEHbBILEHHS U
YBEJIMUEHHS [1aB/IeHNS;

e yMeHHe U3MepSTh: aTMOCGhEpPHOE JaB/IeHHe, IaBIeHNe )KUIKOCTH Ha IHO M CTEHKH COCy/a, CUTy ApXuUMe[a;

e B/IaJileHHe SKCTIePUMEHTA/IbHBIMU MEeTO/IaMH MCC/Ie[JOBAaHHUS 3aBUCUMOCTH: CUJ/IbI ApXrMe/ia OT 00beMa BbITeCHEHHOW BO/IbI, YC/IOBUM TI/IaBaHUS Tesla B
JKHUIKOCTH OT JEMCTBUSI CUJIbI TSDKECTH U CUJTbI ApXUMe/a;

e TIOHMMaHHE CMbIC/Ia OCHOBHBIX (PM3UUECKHX 3aKOHOB M YMEHHe MPUMEHSITh UX Ha TpaKTHKe: 3aK0oH [Tackars, 3akoH Apxume/a;

e TIOHMMaHHe TPUHIIATIOB /IeHCTBUS OapoMeTpa-aHepouria, MAaHOMETpa, Hacoca, TH/[PaBJIMUYeCKOro Mpecca, C KOTOPBIMH Ue/IOBEK BCTPEUaeTcs B
TOBCEeIHEBHOM >KU3HM U CITIOCOO0B 00ecrieueHus: 6€301acHOCTH TIPU UX UCITO/Ib30BAHUM;

e B/IaJieHHe CIO0COOAMMU BBIMIOIHEHUS PAaCUeTOB /ISl HAXO)KAE€HUS aBJIeHus], JaB/IeHHe )XUAKOCTH Ha JIHO U CTEHKU COCy/la, CU/Ibl ApXUMeZia B COOTBETCTBHE C
MOCTABJIEHHOM 3a/1aul HA OCHOBAHMU UCIT0/Th30BAaHUsI 3aKOHOB (PU3UKY;

e  YMEHHe HCIO/Ib30BaTh MOyUYeHHbIe 3HAHHs], yMEHHUS U HaBbIKHM B TTOBCEJHEBHOM YKU3HU (9KOJIOTHS, OBIT, OXpaHa OKPY>KaroIllel Cpe/ibl).

Paborta u momHOCTH. JHeprus (13 u)

MexaHnueckasi pabora. MoirHocTe. [IpocThle MexaHW3Mbl. MOMEHT CH/bl. Y C/IOBHSI paBHOBECHS pbluara. «30JI0TOe TpaBWUIO» MeXaHUKU. Bumbl
paBHoBecus. Kosdduument nosesHoro geiicteus (KII/). SHeprus. [ToteHlManbHas M KUHeTHUecKast SHeprusi. I1peBpaliieHre SHeprum.

dpoHmanbHble 1abopamopHble pabombi:

1. BblIsAiCHeHue yC/I0BYs paBHOBECUS pbluara.
2. Ormpepenenuve KIT/I npu rofgbeMe Tesia 10 HAKJIOHHOM TIJTIOCKOCTH.

IIpegMeTHbIe pe3y/IbTaThI:
e TIOHUMaHHE U CIIOCOOHOCTh OOBSICHATH (PU3UUECKHE SIBJIEHUS: pAaBHOBECHE TeJT TTPeBpalljeHHe OJHOT0 BHIa MEXaHUUeCKOW SHEPTUHU JPYToH;



e yMeHUe W3MepsiTh: MeXaHUUYeCKyt0 paboTy, MOIIIHOCTb TeJa, TJIe40 CHJIbl, MOMeHT cubl. KI1/], moTeHIManbHy0 1 KUHETHYECKY0 SHEepruio;

e BJlaJleHHe 3KCIepUMeHTa/IbHBIMY MeTO/laMU UCCJIeJOBaHusl IIpY ONpe/ie/IeHUH COOTHOLLIeHUs! CUJI U T1j1eY, [/Is1 paBHOBECHS pbluara;

e IIOHMMaHUe CMbIC/Ia OCHOBHOI'O (pU3MYeCKOro 3aKOHA: 3aKOH COXPaHEeHHUs! SHeprun

* [IOHMMaHHe MPUHLUIIOB JeWCTBUS pbluara, 0/10Ka, HAKJIOHHOM TIOCKOCTH M CIIOCO00B 0becrieueHysi 6€301MacHOCTH TIPH UX UCIIO/Tb30BaHUM;

e BJa/leHHe criocobamy BBITIOJTHEHHS PACUYeTOB /ISl HAXOKeHHsl: MeXaHUueCcKoi paboThl, MOLIJHOCTH, YC/IOBHSI paBHOBECHSI CUJT HA pblyare, MOMeHTa CHJIB,
KII/[l, KuHeTuueCcKou 1 NMoTeHLMaJIbHOU SHepruy;

e  yMeHHe WCII0JIb30BaTh MOJTyUeHHbIe 3HAHUS], YMEHHS U HaBbIKU B TIOBCEHEBHOM >KU3HM (3KO/IOTHs, ObIT, OXpaHa OKPY>KaroIleil cpejibl).

HToroBasi KOHTpO/IbHas padora (1 u)
8 knacc (68 u, 2 u B HejjeMI0)

TenoBble siBjieHus (23 4)

TersioBoe paBwkeHWe. TeruioBoe paBHOBecwe. TemmepaTypa. BHyTpeHHsis 3Heprusi. Pabota u Terionepesaya. TeruionmpoBoAHOCTb. KoHBeKius.
N3nyuenue. KomuecTBO TerioThl. YenbHasi TEMJIOEMKOCTb. PacueT Ko/MuecTBa TeTVIOTHI MPpU TeryiooOMeHe. 3aKOH COXPaHeHUsI U MpeBpalljeHrs] SHePTUH B
MexaHMYeCKHMX Y TeIvIoBbIX Mporeccax. [lnaBneHre U OTBepieBaHHWe KPUCTA//IMUECKUX Tes. Y/e/bHas TelyloTa IulaBieHUs. VicriapeHue Y KOHJ|eHCaLWs.
Kurnenue. BnaxHocTs Bo3ayxa. YenbHas TeruioTa rnapoobpa3oBanusi. OObsCHeHHe W3MeHeHHsI arperaTHOr0 COCTOSIHUSI BellleCTBa Ha OCHOBE MOJIEKYJISIPHO-
KUHeTHUeCKUX TpesicTaBieHuil. [Ipeobpa3oBaHue SHepruv B TEIUIOBBIX MalllMHax. [IBUraTesib BHyTpeHHero cropaHusi. IlapoBas Typ6una. KII/] TerioBoro
JBUraTesst. JKOJorudeckre mpob/eMbl UCTI0/Tb30BaHUS TETVIOBBIX MalllKH.

dpoHmanbHble 1abopamopHble pabombl:

1. CpaBHeHMe KOMYeCTB TeIJIOThI [IPU CMeLIMBaHUU BO/IbI Pa3HOM TeMIlepaTypal.
2. VI3mepeHue y/ie/lbHOW TEIVIOEMKOCTH TBEPZOTrO TeJa.
3. N3mepeHue BIaXXHOCTU BO3JyXa.

IIpeagMeTHBIMHU pe3y/IbTaTaMH [1PU U3yUEHUU TeMBbI SIBJISIFOTCS:

e TIOHMMaHHe U CIIOCOOHOCTh OOBICHATH (hH3MUeCKHe SBIeHUs: KOHBEKLIUS, U3/TyYeHHe, TeIUIONPOBOJHOCTb, U3MeHeHre BHYTPeHHel SHePrun Tejia B
pe3y/bTaTe Terionepeiauu Wiv paboThl BHEIITHUX CHJI, MCTTapeHre (KOHZeHcalvs) U MylaBjieHue (0TBep/ieBaHNe) BellleCTBa, OX/IaXKAeHHe KUAKOCTH TIPU
WCIIapeHnH, KOH/IeH Calusl, KUIleHue, BhbINa/leHre POChI;

e yMeHUe U3MepsiTh: TeMIiepaTypy, KOJMUeCTBO TeI/IOThI, yAeIbHYI0 TelJIOeMKOCTh BellleCTBa, y/elbHYI0 TeIJIOTY I/1aB/eHus Bell|eCTBa, yAe/bHasi TeryioTy
napoo6pa3oBaHusl, Ba)KHOCTb BO3/[yXa;

e BJIAJIeHHe 3KCIIepUMeHTaIbHbIMU METOJ,aMH UCC/IeI0BaHUSl aBUCMMOCTH OTHOCUTE/IbHOU BJI&XKHOCTH BO3/lyXa OT JlaB/leHUs BOJSHOIO I1apa,
coJieprKallierocsi B Bo3yxe IMpH JJaHHOW TeMIlepaType U /laB/ieHus1 HaChII|eHHOT0 BO/SIHOT'O Tapa: orpeie/ieHus1 y/ielbHON TerI0eMKOCTH BellecTBa;

* [IOHMMaHHe MPUHLIUIIOB JeHCTBUSI KOH/IEHCALIMOHHOTO ¥ BOJIOCHOTO TUTPOMETPOB IICUXPOMETPA, JBUraTeisi BHYTPEHHEr0 CropaHwusi, TapoBOM TYPOUHBI C
KOTOPBIMH UeJIOBEK TMOCTOSTHHO BCTPEYAeTCsl B TTOBCEJHEBHOM »KHU3HH, U CTIOCOO0B obecrieueHusi 6€30MacHOCTH MPHU UX UCIO/H30BaHUY;

e TIOHMMaHHe CMbIC/Ia 3aKOHa COXPaHeHUsI U MpeBpallleHus1 SHEPIUK B MeXaHUUeCKUX U TeIJIOBbIX Mpolieccax U yMeHUe NMPUMEHSTh ero Ha MPaKTHKE;



OBJlafieHre pa3HOo0Opa3HBIMU CITIOCOOAMY BBITIOJIHEHUSI PACUETOB /IJIs1 HAXOXK/IeHUs! yAeTbHOM TeTIoeMKOCTH, KOTMYeCTBa TeryIoThl, HeOOX0JUMOTO /1/Ist
HarpeBaHUs1 Tejla WX BbIJeIsIeMOr0 UM MPU OXJIaXKJeHUH, Y/1e/TbHOM TeryIOThl CrOPaHus, YZeJbHOW TeIIOThI T/1aBeHUs], BIa)KHOCTH BO3/lyXa, yAe/IbHON
TEeTUIOThI TTapoobpa3oBanus U KoHeHcarwu, KI1/] TeryioBoro gBuraTte/is;
yMeHHe HCII0/Ib30BaTh T0/yueHHbIe 3HaHUs, YMeHUs U HaBbIKW B TIOBCEJTHEBHOM »KHU3HH (9KOJIOTHS, ObIT, OXpaHa OKPY’Karoll[ei cpeibl).

JJieKTpU4YecKue sBJjieHus (29 u)

OnekTpu3alus Ten. [lBa pojila 3/1eKTpUUeCKUX 3apsifioB. B3aumogelicTBue 3apspkeHHbIX Tesl. [IpOBOJHUKH, AWSAEKTPUKU U TMOMYNIPOBOJHUKH.

OneKkTpryeckKoe 1oJie. 3aKOH COXpaHeHMs 3/1eKTPUYecKoro 3apsifia. [lenmmocTb 3/1eKTpUYeckoro 3apsga. JnekTpoH. CTpoeHye atoma. OneKTpUYecKui TOK.
[elicTBe 3/1eKTPUUECKOTO TIOMST Ha 3JIeKTpUuueckue 3apsiibl. VICTOUHMKM TOKa. OJyekTpuueckasi 1ernb. Cula ToKa. OJIeKTpUUecKoe HarpsbkeHHe.
OrnekTpuueckoe compoTuBieHre. 3akoH Oma /s yuacTka uenu. IlocsemoBaTtesibHOe W TapasiesibHOe COeIMHEeHHe TMPOBOAHMKOB. PaboTa M MOLHOCTH
3/IeKTpUYecKoro Toka. 3akoH [Ixoyns—Jlenia. Kongencarop. [IpaBusia 6e3omacHocTy npu paboTe ¢ 37eKTporipubopamu.

dpoHmanbHble 1abopamopHble pabombi:

COopKa 3/1eKTpHUeCKOi LieT ¥ U3MepeHre CHJIbl TOKa B ee Pa3/IMUHbIX yuacTKax.
Vi3mepeHyie HamnpsDKeHMsI Ha pa3/IMuHbIX yuacTKax 3/1eKTPUUeCcKol LIemH.
PerynvpoBaHue CU/IbI TOKa PEOCTaTOM.

Vi3mepeHyie COMPOTHB/IEHNS IPOBO/JHUKA P TTOMOIL{M aMIiepMeTpa U BOJIbTMETpa.
Vi3mepeHrie MOLITHOCTH ¥ PaOOTHI TOKA B 3/IEKTPUUECKOH JlamITe.

PN A

IIpegMeTHBIMH pe3y/1bTaTaMHM [1PU U3YUYeHNUU TeMbI SIB/ISIFOTCS:

IMOHMMaH1e U CIIOCOOHOCTL 00BSICHATh (l)I/IBI/ILIECKI/Ie sSIBJIEHUSA: SJIEKTPU3alliA TeJl, HarpeBdaHHe IIPOBOJHHUKOB 3JIEKTPUUYECKHUM TOKOM, BHEKTpI/II-IECKI/Iﬁ TOK B
MeTa/l/IaX, 3JIEKTpU4YeCKue sABJ/I€HKA B MMO3ULMHY CTPDOEHHA aTOMaA, AEﬁCTBHH 3JIGBKTPHUYECKOI'O TOKd,

yMeHHe U3MepsiTh CUTYy 3/1eKTPUYeCKOro TOKa, 37IeKTPUUecKoe HarpshKeHre, 37IeKTPUUeCKUi 3apsifi, 371eKTpUUecKoe CONPOTUBIIEHUE;

BJ/IaJieHHWE SKCIIEDUMEHTA/IbHBIMU METO4aMU UCC/IeJ0BaHHUA 3dBUCHUMOCTH CHUJ/IbI TOKd Had YUYdCTKe LIETIK OT 3JIEKTPUUECKOI'O Hallps>KeHU s, 3JIEKTPUYECKOI'O
COINPOTHUBJ/IEHHSA TIPOBOIHHKA OT €ro AJIMHBI, II/IOIId/ik TIONIEPEeYHOro CeUYeHud U MaTepHraJia;

MOHMMaHVe CMBbIC/Ia 3aKOHa COXPaHeHUs 3/1eKTPUYeCKOoro 3apsja, 3akoHa Oma [/1s yyacTka Lenu. 3akoHa /bxoyis-JleHua;
MOHMMaHMe NPUHLMIA JelCTBUS 3/1IeKTPOCKOIa, 3/IeKTPOMeTpa, rabBaHUYeCKOro 3/1eMeHTa, akKyMyJ/ITopa, (OHapHKa, peocTaTa, KOH/IeHCaTopa, JlaMIlbl
HaKa/IMBaHUS, C KOTOPBIMU YeJI0BeK CTa/IKMBAeTCs B IOBCEAHEBHOM KU3HU, U CTIOCOO0B obecrieueHus1 6€30MacHOCTH MPU UX UCIIO/H30BaHNY;
BJIaJileHre pa3/IMuHbIMH CIIOCO0AMU BBITIONTHEHUSI PACUeTOB Ji/Isi HAXOK/IeHUsI CUJIbl TOKA, HAIIPsDKEeHHs], COTIPOTUB/IEHUSI TIPU TIapaJlielTbHOM U
roc/ie/oBaTe/lbHOM COe/JMHEeHUH TIPOBOJHUKOB, Y/€/IbHOT'O COTIPOTUBJIeHUS] pabOThl U MOLIJHOCTH 3/IeKTPUUECKOr0 TOKA, KOJIMYeCTBa TeryIoThl,
BBI/Ie/I1eMOT0 TIPOBOAHMKOM C TOKOM, EMKOCTH KOH/IeHCaTopa, paboThl 3/IeKTPUUYECKOTO T10J1s1 KOH/IeHCAaTopa, SHEePTUy KOH/IeHCaTopa;
yMeHHe UCII0/Ib30BaTh M0JIyYeHHbIe 3HaHUsl, YMEHHs1 U HaBbIKU B [TOBCEIHEBHOM )KU3HU (9KO0JIOTHs, OBIT, 0XpaHa OKpY’Karollieil cpefibl).
J/IeKTpOMarHuTHbIe siBieHus (5 1)
OmnbiT Opcresa. MaruutHoe rosie. MarHUuTHOe Iojie MIPAMOro TOKa. MarHuTHoe 1ojie KaTyLIKW C TOKOM. ITocTosiHHble MarHuThl. MarHutHoe Iosie

MOCTOSSHHBIX MarHuTOB. MarHuTHoe TIiojie 3eMJIH. B3aHMOﬂeﬁCTBHe MAaIrHUTOB. HEI‘/JICTBI/IG MarHMTHOT'O II0JId HAd IIPOBOAHHMK C TOKOM. BJIEKTPI/I‘-IECKI/II‘/JI
ABUI'aTe/Ib.

dpoHmanbHble 1a60pamopHble pabombi:



9. COopka 3/1eKTpOMarH|Ta 1 UCITbITaHHE eT0 IeHCTBUS.
10. V3yueHue 3/1€KTPUUYECKOr0 ABUTaTesIsl MOCTOSTHHOTO TOKa (Ha MOJ|e/nn).

IIpepMeTHBIMH pe3y/IbTaTaMHU U3yUYeHUs TeMBbI SB/ISTIOTCS:

e TIOHMMaHHe U CIOCOOHOCTh 0OBIICHATH (hH3MUeCKHe SIBJIeHHs: HAMarHWYeHHOCTD JKesle3a M CTasli, B3auMO/IefiCTBHe MarHUTOB, B3aUMO/IeHCTBHe
MPOBOJHUKA C TOKOM U MarHUTHOM CTPEJIKH, [1eHCTBHUE MarHUTHOI'O T10JIs1 HA MPOBOJHUK C TOKOM;

e BJIA/IeHHe 3KCIIepUMeHTaIbHbIMU MeTOJaMH UCC/IelOBaHUSI 3aBUCUMOCTH MarHUTHOI'O [eMCTBUS KaTYIUKU OT CUJIbI TOKA B LieMNy;

e yMeHHe HCII0J/Ib30BaTh MO/IyUeHHbIe 3HAHUs], yMEHUs U HaBbIKU B MIOBCEJHEBHOM >KU3HU (3KOJIOTHs], ObIT, OXpaHa OKpY»Karolleil cpejibl).

CaetoBble siBjieHus (10 u)

Wcrounuky cBeta. IlpsmonuHeliHOe pacripocTpaHeHue cBeTa. Bupumoe aswkeHue cBetusn. OTpakeHre cBeTa. 3aKOH OTpakeHHs cBera. Ilnockoe
3epkaso. [IpenomsieHne cBeta. 3aKoH npesiomsieHHs cBeTa. JInH3bl. POKyCHOe paccTosiHUe MH3bl. ONTUYecKast cua AUH3bl. M1306paskeHus1, jaBaeMble JIMH30M.
['na3 kak orrtrueckast cucrema. OnTrueckye pruoOopBbI.

dponmanvHas nabopamopHas paboma:

11. TTonyyeHue n3o6pakeHus: IPY TIOMOLLU JIMH3BI.

IIpeamMeTHBIMHU pe3y/IbTaTaMH U3yUYeHUs TeMbI SB/ISIOTCS:

* TIOHMMaHHEe U CIIOCOOHOCTh 0OBICHATH (hH3MUeCKHe SBIeHHS: IPSIMOJIMHEHOe PacIpOoCTpaHeH!s CBeTa, 00pa30BaHHe TeHH U TOyTeHH, OTPaKeHHe 1
TIpe/IOMJ/IeHHe CBeTa;

e yMeHHe U3MepsTh (HOKYCHOe pacCTOsSTHUE COOMpaArOIIield JIMH3bI, ONITUUECKYIO CHITY JINH3BI;

e  BJIa/leHME SKCIIePUMeHTaTbHbBIMYA MeTOJaM{ MICCIeZ0BaHMs 3aBUCHMOCTH M300pa>KeHHsI OT PacIIO/IOKeHHs JIaMIThI Ha Pa3/TMUHBIX PACCTOSIHUSIX OT JIMH3BI,
yr/1a OTpa’keHUs OT yrJjia NajleHusi CBeTa Ha 3epKaslo;

e TIOHMMaHHe CMbIC/Ia OCHOBHBIX (PM3MUECKUX 3aKOHOB M YMeHHe MPUMEHSITh UX Ha MpaKTHKe: 3aKOH OTPa’KeHUsI U TIPe/IoOM/IeHUsT CBeTa, 3aKOH
NPSIMOJIMHEMHOT0 pacrpoCTpaHeH!sl CBeTa;

e pa3muaTh QOKYC JMH3bI, MHUMBIN (OKYC U (POKYCHOe pacCTOsIHKE JIMH3bI, OTITUUeCKYH0 CUTY JIMH3bI U ONTHUeCKYH0 OCh JIMH3bI, COOUPAOIIYI0 U
PaCcCeuBaroIIyF0 JIMH3bI, U300paykeHus], JaBaeMble COOMparoIliell U pacCenBarolleld TMH30M;

e  yMeHHe WCII0J/Ib30BaTh M0JIyueHHble 3HaHUs], yMEeHUS U HaBbIKU B IOBCEJHEBHOM >KU3HM (3K0/I0THsl, ObIT, OXpaHa OKpY»Karolleil cpe/ibl).

HroroBasi KoHTpo/IbHasA pabora (1 u)

9 knacc (102 g, 3 u B Hepie/10)

3aKO0HbI B3UMO/IeCTBHSA U ABIWKeHUsA Tes (34 u)

MatepuanbHasg Touka. Cuctema orcyera. [lepemerjeHre. CKOpPOCTh MPSMOIMHENHOTO PaBHOMEPHOro ABrkeHUs. [IpsiMosivHeliHOe paBHOYCKOpEHHOe
JIBIDKeHHe: MTHOBEHHasi CKOpOCThb, YCKOpeHWe, mepemelleHre. I'pauku 3aBUCHMOCTM KWHEMaTHYeCKHUX BeJWYMH OT BpPeMeHU IpU pPaBHOMEDHOM W
PaBHOYCKOPEHHOM /[BIKeHMH. OTHOCUTe/IbHOCTb MeXaHW4eCKOro [BWKeHMs. ['eoljeHTpUueckass U reMOLIeHTpUYecKass CUcTeMbl mupa. VHepryanbHas
cucrema otcueTa. 3akoHbl HetoToHa. CBoO0iHOE TazieHne. HeBecoMOCTh. 3aKOH BCeMUPHOTO TsroTeHuUs1. [VIcKyccTBeHHBIe CIyTHUKH 3emin.] (B keadpamHbie
CcKOOKU 3aK/MoueH mamepuan, Ha sieastowjulicst 06s3amebHbIM 04151 u3yyeHus) VIMitysibc. 3aKOH COXpaHeHUsl UMITy/bca. PeakTHBHOe [IBI>KeHHe.



dpoHmanbHble 1abopamopHble pabombl:

1. WccnenoBaHre paBHOYCKOPEHHOTO JIBM)KeHHs1 6e3 HauabHOM CKOPOCTH.
2. V3mepeHue yCKOpeHUs] CBOOOZHOTO MaJieHusl.

IIpegMeTHBIMHU pe3y/IbTaTaMM U3yUeHUsT TeMbI SIBJISTIOTCS:

MOHMMaHKe U CIIOCOOHOCTb OTUCHIBATH U OOBSACHATH (pU3nueckue siBJIeHUs: TIOCTyTIaTe/IbHOe ABWKeHHe (Ha3BaTb OTJIMUUTe/TbHBIN MPU3HAK), CMeHa JHS U
HOYM Ha 3emMJie, CBODOO/[HOe TajieHue Tesl. HeBeCOMOCTD, IBM)KEHUE 110 OKPY>KHOCTHU C TTOCTOSIHHOM 110 MOJYJ/TIO CKOPOCTHIO;
3HaHWe U CIIOCOOHOCTD JlaBaTh OTpe/iesieHust /onrcanus (GU3UYeCcKUX TIOHSTUNA: OTHOCUTE/ILHOCTD IBWKeHUs (TIepeurc/IiTh, B UEM TIPOSIBIISIETCS),
reol|eHTPUUeCKas ¥ TeJTUOLeHTPUUeCcKasi CUCTeMbl MUPa; [11epBast KOCMHUeCcKasi CKOPOCTb], peaKTUBHOE /IBWKeHUe; HHU3UUeCKUX MO/ie/iel: MaTeprasIbHast
TOYKa, CUCTeMa OTCUETa, PU3NUECKUX BeJIMUMH: TlepeMellleHre, CKOPOCTh PABHOMEPHOTO TIPSIMOJTMHEMHOTO JIBM)KEeHHSI, MTHOBEHHAasi CKOPOCThb M YCKOpeHHe
MIPY PABHOYCKOPEHHOM TIPSIMOJTMHEHHOM JBM)KEHUH, CKOPOCTD U LIEHTPOCTPEMUTE/ILHOE YCKOPEHHe NP PaBHOMEPHOM JBH)KEHHH TeJla 10 OKPY>KHOCTH,
HMITYJIbC;
MOHMMaHKe CMbIC/Ia OCHOBHBIX (PM3MUeCKUX 3aKOHOB: 3aKOH HbIOTOHA, 3aKOH BCEMUPHOT'O TITOTEHUS, 3aKOH COXPaHeHUsl UMITY/IbCa, 3aKOH COXPaHeHUsI
SHEepPTryy ¥ yMeHHe TIPUMEHSATh UX Ha MPAKTUKE;
yMeHHe MPUBOJUTb TTPUMEPbI TEXHUYECKUX YCTPOMCTB U )KUBBIX OPraHU3MOB, B OCHOBe TiepeMell[eHHsI KOTOPBIX JIEKUT TPUHLIUT PeaKTUBHOTO /IBKEHUSI.
3HaHHWe U YMeHHe 00BSCHSTh YCTPOHCTBO U IEMCTBHE KOCMUUECKUX paKeT-HOCUTeJIeH;
yMeHHe U3MepsiTh: MTHOBEHHYIO CKOPOCTh M YCKOpPEHHe TIPU PABHOYCKOPEHHOM TIPSIMOJTMHEHOM JIB)KEHUH, 1[eHTPOCTPEMUTETbHOE YCKOPEHHe TIPU
PaBHOMEDPHOM JIBH)KEHHUU T10 OKPY>KHOCTH;
yMeHHe KCITI0/Ib30BaTh MOJTyUeHHbIe 3HaHUsS, YMEHUsI U HaBbIKU B ITOBCEHEBHOM >KU3HH (OBIT, 3KOIOTHs, OXpaHa OKPY>KaloLei Cpe/ibl).

MexaHnyecKkue Koy1ied0aHus ¥ BoJIHbI. 3BYK (16 u)

KonebaTenbHoe aBwkeHHe. Kosmebanus rpy3a Ha mpy>kuiHe. CBoOoHbIe Konebanus. KoebaTenmbHasi cucTeMa. MasiTHUK. AMIUIATY/1a, TIepHUO/I, YacTOTa

Konebanuii. [["apmoHuueckue KoseOanusi]. TIpeBpaltieHrue 3HEPryuM MpPH KoJiebaTeIbHOM JBM)KEHHM. 3aTyXxarolue KoiebaHus. BbIHYXIeHHble KosebaHUs.
Pe3onaHc. PacripoctpaHeHve KosiebaHui B ympyrux cpefax. IlomepeuHble W Mpo/o/ibHble BOMHBI. [IiiHa BOHBI. CBSI3b [JIMHBI BOJIHBI CO CKOPOCTBIO ee
pacmpocTpaHeHusi U TIepuooM (uYacToToid). 3ByKoBble BOJHBL. CKOpPOCTh 3ByKa. BbicoTa, TeMOp M TPOMKOCTh 3ByKa. OXO. 3BYKOBOW pe30HAaHC.
[MuTepdepeHLiyis 3ByKal.

dpoHmanbHas aabopamopHas paboma:

3. MWcciepoBaHue 3aBUCHMOCTH TEPHOZA U YaCTOThI CBOOOJHBIX KOle0aHWi MasiTHHUKA OT JIJTAHBI €0 HUTH.

HPE}Z[METHBIMI/I pe3y/jibTaTaMH WU3YUYE€HHS TEMBI ABJIAIOTCA:

MOHMMaHKe U CIIOCOOHOCTb OTMMUCHIBATh U O0OBSCHATH (PU3nuecKkue siB/ieHUs: KoseOaHUsl HUTSHOTO (MaTeMaTHueCKoro) U MPYKMHHOTO MasiTHUKOB, Pe30HaHC
(B T. 4. 3BYKOBOI), MeXaHUUeCKHe BOJIHBI, [JIMHA BOJIHbI, OTPa’KeHHE 3BYKa, 3X0;

3HaHWe U CIIOCOOHOCTD JlaBaTh Orpe/iesieHus: GU3NUeCKUX MOHATHI: CBOOOHbIe KoeOaHMsl, KosiebaTebHasi CUCTeMa, MasiTHUK, 3aTyXarolye KojaebaHus,
BBIHY)X/IeHHbIe KOjie0aHMsl, 3BYK U YC/IOBHUS €r0 PacrpoOCTpaHeHusl; GU3NUeCKUX BeJTMUWH: aMIUIUTY/ja, IePUO/I, YaCTOTa KojiebaHHi, COOCTBEHHas UaCTOTa



KosiebaTeTbHOM CHUCTEMBI, BBICOTA, [TeMOp], TPOMKOCTE 3ByKa, CKOPOCTb 3BYKa; (DM3MUeCKUX MOjiesieli: [rapMOHMUecKre KoseOaHusI]|, MaTeMaThyeCKUid
MasITHUK;

¢ BilaJieHre 3KCIIEPUMEHTA/IbHBIMU METOJaMU UCC/1eJOBAHNSA 3aBUCUMOCTH Iepruoa U 4aCTOThI KoJie0aHUHi MasgTHUKA OT JAJIMHBI €er0 HUTH.

JJIeKTpOMarHuTHoe mnosie (26 u)

OpHOpO/IHOE ¥ HEeOJHOPOZHOe MarHuTHoe Tosie. HaripaBsieHWe TOKa W HarpaBjieHWe JIMHUKM ero MarHuTHoro mofs. [IpaBuno 6ypaBurka. O6Hapy>keHHe
MarHuTHOTO 1ossi. [IpaBusio yieBout pyku. MHAYKIMS MarHUTHOTO T0Jisi. MarHuTHbIN NoToK. OrnbiThl dapasies. DneKTpoMarHuTHasi MHAYKUYs. HamnpaeieHue
WHYKIMOHHOTO TOKa. [lpaBwio JleHra. $IBneHue camMouHAYKUWHU. [lepeMeHHbIM TOK. ['eHepaTop TiepeMeHHOTO ToKa. IIpeoOpa3oBaHusi SHepruv B
snekTporeHeparopax. TpaHcdopmartop. Ilepesaya 3/1eKTpUUYeCcKOl SHEPIUU Ha PacCTOsiHUE. DJIeKTPOMarHUTHOe Tiojie. JeKTpoMarHuTHble BOHbL. CKOPOCThb
pacripocTpaHeHusi 371eKTPOMarHUTHBIX BOJIH. BiMsiHUe 3/1eKTPOMAarHUTHBIX W3/yuyeHW Ha >KUBBbIe oOpraHv3Mbl. KosebaTenbHbli KOHTYp. [losyueHue
3/IeKTPOMAarHUTHBIX KojebaHnuii. [IpuHIUIBI paZiuoCcBs3u U TeneBueHus. [HTepdepeHiiys cBeTa.] DeKTpoMarHUuTHasl pyUpo/ia ceeta. [IpenoMsieHue cBeTa.
[TokazaTenb rmipenomseHusi. [ucnepcusi cBeta. LlBera Ten. [Crnektporpad M crieKTpockor.] Turbl onThyeckux crekTpoB. [CrieKTpasbHbINA aHalu3.]
[TornoieHe U UCTTyCKaHWe CBeTa aToMaMu. [Ipoucxox/jeHue JIMHeHyaThIX ClIeKTPOB.

dpoHmanbHble 1a6opamopHble pabombl:

4. V3yueHue siBleHUs 3/1eKTPOMarHUTHOW UHAYKLUU.
5. HabsmozeHue CUIOIIHOTO Y JIMHEHUATHIX CIIEKTPOB UCITYCKaHHS

IIpefMeTHBIMH pe3ybTaTaMH U3yUYeHUsl TeMbI SIB/ISIOTCS:

e [IOHMMaHHe U CIIOCOOHOCTh OMUCHIBATh U OOBSICHATH (Pr3HYecKue sIBJIeHUS/TIPOLIECCHL: 3/IeKTPOMarH|THasi UHAYKLMS, CAaMOMH/YKLIYS, TIpeJioM/IeHHe CBeTa,
JIICTIepCUsl CBeTa, TOTJIOLLeHUe 1 UCITyCKaHWe CBeTa aTOMaMH, BOSHUKHOBEHHe JIMHeMYaThIX CIIeKTPOB M3/yUYeHHs U MOTJ/IOLeHus;

e yMeHHMe JjaBaThb OIpeJiesieHusi / OnrcaHue (pU3nUecKux MOHATHI: MarHUTHOe 10J1e, TMHUM MarHUTHOW UHYKLWW; OJHOPOJHOEe U HeOJHOPOJHOe MarHUTHOe
110Jle, MarHUTHBIH TOTOK, TlepeMeHHbIN 3/1eKTPUYeCKUI TOK, 37IeKTPOMarHuTHOe T10J1e, 3/1IeKTPOMarHUTHbIe BOJIHBI, 3/IeKTPOMarHUTHbIe KoJsiebaHus,
pafiuoCBs3b, BUAVMBIN CBeT; PU3NUECKUX BeJIMUMH: MarHUTHAs UHAYKLUS, UHAYKTUBHOCTb, IEPUOJ], YaCTOTa U aMIUVIMTY/a 371eKTPOMarHUTHbIX
KoJie0aHui, IoKa3aTe/v TIpeJIoM/IeHHsI CBeTa;

e 3HaHWe (OPMYIMPOBOK, IOHUMAHKE CMbIC/Ia U yMeHHe MPUMEeHSITh 3aKOH Tpe/IoM/IeHus CBeTa U NpaBu/io JleHija, KBAHTOBBIX 1OCTy1aToB bopa;

e 3HaHMe Ha3HaueHWs, yCTPOMCTBA Y MPUHLIMIIA JAeHMCTBUS TeXHUYECKUX YCTPOUCTB: 3/1eKTPOMeXaHUUeCKU NHAYKLIMOHHBIM reHepaTop repeMeHHOro TOKa,
TpaHcdopmarop, KoebaTe/TbHbIN KOHTYP; JeTeKTOp, CIIEKTPOCKOTI, crieKTporpad;

e [moHMMaHMe CyTH MeTOZa CIeKTpaJbHOTO aHa/lr3a U ero BO3MOXKHOCTe].

Ctpoenue aToMa U aToMHOro sjpa (19 u)

PaiMoakTMBHOCTE KakK CBHUJETENIbCTBO C/IOXKHOTO CTPOeHUsi aToMoB. Asbda-, 6eTa- u ramma-usnyuenus. Onbitel Pesepdopza. SIxzepHas Mozens aToma.
PagyvioakTviBHbIe TipeBpallleHUss aTOMHBbIX sfep. CoxpaHeHue 3apsilOBOTO M MacCOBOI'O uuCes TPy S[epHbIX peakUusaxX. OKCIIepUMeHTalbHble MeTO/bI
rcciefloBaHus yacTtull. [IpoToHHO-HeWTpOoHHast Mozienb spa. PU3NUeCcKuil CMbIC/ 3apsiloBOr0 ¥ MaccoBOro uuces. V3orormel. [IpaBuna cMmerienus Ass anbda-
u OeTa-pacriafia TIpy siiepHBIX peakLUsX. DHeprusi CBSI3U uacTHll B siipe. [leneHuie simep ypaHa. LlermHas peakuws. fipepHasi sHepreThka. JKOJIOTHUECKUe
nipobieMbl paboThI aTOMHBIX /1eKTpocTaHIMiA. [Jo3umetpus. [lepros monypacnaza. 3aKoH pafiiOaKTUBHOTO pacraza. BiusiHue pajuoakKTUBHBIX U3/TyYeHUH Ha
JKUBble opraHv3mel. TepmosepHas peakuys. Victounuky sHeprur CosiHLa U 3Be3[.



dpoHmanbHble 1abopamopHble pabombl:

Vi3mMepeHre eCTeCTBEHHOTO PaZIMAlIMOHHOTO (hOHA [[03UMETPOM.

N3yueHue neneHus sijpa aToMa ypaHa 1o ¢oTtorpadun TpeKkoB.

OtleHKa repro/ia MoJypacmajja HaXo/AIUXCsl B BO3ZyXe MPOAYKTOB pacrajia ra3a pafoHa.
V3yueHue TPeKOB 3apsKEHHBIX YaCTHI] IT0 TOTOBBIM (hoTorpadusim.

LoeNo

IIpegMeTHBIMM pe3y/IbTaTaMM U3yUYeHUsl TeMbl ABJIAIOTCA:
MOHUMaHKe U CII0COOHOCTD OIMUCHIBATh U 00BSICHATDL (hr3nuecKue sSBIeHUs: PaJjM0aKTHBHOCTb, MOHU3UPYIOLlee U3/yUYeHue;
3HaHWE U CIIOCOOHOCTD /laBaTh OTpe/ie/IeHHs/ONMCaHus GU3NUeCKUX TIOHSITHI: pPaIM0aKTUBHOCTD, abda-, 6eTa- U TaMMa-4acTUL[bl; (GU3UUECKUX MO/IesTei:
MOJie/Id CTPOeHUsl aToMOB, mpezsiokeHHble [I. [I. TomcoHoM u 3. Pe3epdopzioM; NMpPOTOHHO-HEMTPOHHasi MOJe/b aTOMHOIO sifipa, MoOJenb IpoLlecca
JleJleHs1 aToMa ypaHa; (pM3M4YeCKUX BeJIMYMH: TI0IJIOLeHHas [i03a U3/1y4eHus], KO3 GULIMeHT KaueCTBa, b3KBUBa/JIeHTHasI [103a, [Iepro/, Ioslypacraza;
yMeHWe TIPUBOJUTD TTPUMePhI U 00BSCHITH YCTPOMCTBO Y TIPUHLIWI A€HCTBUSI TEXHUYECKUX YCTPOMCTB M YCTAHOBOK: cueTuwk ['efirepa, Kamepa BusbcoHa,
Iy3bIPbKOBasi KaMepa, s/lepHbIld PeakTop Ha Me/lJIeHHbIX HEMTPOHaX;
yMeHHe U3MepSITh: MOIIHOCTb [J03bI PAJU0AKTUBHOTO M3/TyueHHs1 ObITOBBIM ZJ03UMETPOM;
3HaHWe (DOpPMy/IMPOBOK, TOHKMMaHWe CMbICIA KW YMeHHe T[IPUMEHSITh: 3aKOH COXpaHeHMs MaCCOBOTO UHMC/IA, 3aKOH COXpaHeHWs 3apsifia, 3aKOH
pPaIM0aKTUBHOIO pacIiazia, paBuIo CMelleHus;
BJ/IaJileHye SKCIlepUMeHTa/lbHbIMU MeTO/aMU MCC/IefloBaHUs B IpoLiecce M3yuyeHusl 3XaBUCUMOCTM MOLLHOCTH U3/lyueHUsl NPOAYKTOB pacriaja paZoHa OT
BpeMeHY;
TIOHMMaHKe CyTH KCIIepUMeHTa/IbHbIX MeTOZ,0B UCC/IeJOBaHUs YaCTuL;
HCII0/Tb30BaHUe TI0JTYYeHHBIX 3HAHWH B TTOBCEIHEBHOM »KI3HU (OBIT, IKOJIOTHS, OXpaHa OKpPY’Karollel Cpe/ibl, TeXHUKa 0e30MacHOCTH | [p.).

CtpoeHue u 3Bor0LusA BeenenHou (5 1)
Cocras, cTpoeHue U rpoucxoxzaeHre ComHeyHol cucteMbl. [1naHeTsl ¥ Masibie Tesia CosiHeuHOM cucteMbl. CTpoeHUe, u3nyueHre U 3Bomonus CosiHIa U

3Be3/. CTpoeHMe U 3BO/IOLMS BeeneHHOM.

IIpeaMeTHBIMHU pe3y/IbTaTaMHU U3yUYeHUs TeMbI SIB/ISIOTCS:
Trpe/iCTaB/eHUe O COCTaBe, CTPOEHHH, MPOMCXOXK/eHMH U Bo3pacTe Co/THEYHOM CUCTEMBI;
yMeHHe MPUMEHSATh GU3HUUeCKre 3aKOHBI 71t 00bsiCHeHUs iBWKeHUst TiaHeT CO/THEUHOH CUCTEMBI,
3HaTh, UTO CYIleCTBEHHbIMU [apaMeTpaMu, OT/IMUAIOLUMU 3BE3/bI OT I/IaHeT, SIBJ/ISIOTCS UX MAacChl U UICTOUHUKU SHEPruM (TepMosiiepHble peakliiy B
HeJipax 3B&3/ U PafIMOAKTUBHBIE B HeZIpax IJIaHeT);
CpaBHUBaTh (pu3rueckre v opOUTa/IbHBIE TTapaMeTPhl TVIaHET 3eMHOM TPYIIILI C COOTBETCTBYIOIIMMY TlapaMeTpaMH T/IaHEeT-TUTaHTOB U HaXOZWTh B HUX
o01riee ¥ pa3UUHOE;
00BsicHATE CyTh 3ddekta X. [Tornnepa; GopMyTUpoBaTh U 00BSICHATL CYyTh 3aKoHa . Xab0/1a, 3HaTh, UTO 3TOT 3aKOH SIBUICS SKCIIePUMEHTATbHBIM
MOATBEP)KIeHHEeM MO/le/Ii HeCTalluoHapHOU BceneHHoM, OTKpbITOU A. A. @puamaHoM.

HToroBasi KOHTpo/IbHast padora (1 u)

TemaTnueckoe ryiaHUPOBaHUe



7 Knacc (68 yacoB)

Ne ypoka, Tema

Copepxanue ypoka

Bup gesaTeIbHOCTH yYeHHKA

BBEJIEHUE (4 1)

JKupueiv mpudToM BhIie/IeH MaTepuasl, BeiHOCsmuica Ha 'YIA wm ET'D

1/1. Y10 w3yuaer ¢u3mKa. ®du3uka — Hayka 0 nipupoge. Ddusmueckue sBeHUS, OOBACHATb, OIMUCHIBATh (PU3NUECKUE SIBJIEHUS,
Hekotopele  ¢usnueckue BelL[eCTBO, Tesi0, MaTepusi. Pr3nueckre CBOMCTBA TeJ. oT/MuUaTh (U3NUYEeCKUe SIBIEHUS OT XUMHYECKUX;
TepMUHBI Hemoncmpayuu. CkaTbiBaHWe 1IapyiKa 10  Keo0y, MPOBO/INTb HaOMIO/eHUsT (U3NYECKUX SIBIEHUH,
(8 1—2) KosebaHust MareMaTU4ecKoro MasiITHUKA, aHa/IM3MpoBaTh Y K1acCU(PULIMPOBaTh UX

COMNpHYKACAOLerocss €O 3BydYalUM  KaMepTOHOM,

HarpeBaHve CIUpanyd 3/IeKTPUYECKUM TOKOM, CBeveHHe

HUTH 3JIEKTPUUECKOM JIaMIibl, MOKa3 HabOpoB Ten u

BeLLeCTB
2/2. Habmoaenus u OcHOBHBIE MeTO/bI u3yueHus Gu3ukH (Hab/IIOZEHNs, PazmuaTh MeTOAbI W3y4deHUs1 (DU3UKU; W3MEPSTh
OMBITHI. dusnueckue OMBITHI), WX pa3nuune. [loHATHE O (U3NYECKOU pacCTosiHUSA, IPOMEKYTKA BPeMeHHU, TeMIlepaTypy;
BeJIMUUHBI. W3mepenue BeJIMUKHe. MexxznyHapozHas cucrema e/IUHULI. obpabaTbIBaTh pe3yJbTaThl V3MepeHu;

dusnueckux BemuuuH (§ 3-
4)

IMpocreiiive u3MepUTebHbIE TIPUOOPHI.
Hemoncmpayuu. Vi3veputenbHble TPUOOpPHI: JIUHEHKa,
MeH3ypKa, UW3MepUTe/NbHbIM LWIWHAP, TepMOMETp,
CeKyH/JOMep, BOJbTMETP U JIp.

Onbimbl. VI3mepeHue paccrosiHuil. M3mepeHue BpeMeHH

MeXZy yAapaMHy Iy/bca

orpeieNiATh 1jeHy Jie/leHUs 1Kalbl H3MepUTebHOTO
LUUIMHJpA; OMNpEeeNATh 00bEM JKUAKOCTH C
TIOMOIL{bI0 U3MEPUTETFHOTO IIWINH/PA; TIePeBOJUTh
3HaueHus1 pu3nuecKux BemurH B CU

3/3. TouHOCTb u
TIOTPEIIHOCTL  M3MepeHUi.
dusnka U TeXHUKA

(8 5—6)

Ilena peneHusi IIKaJIbl
MOrPelIHOCTH U3MepeHus.
CoBpeMeHHbIe AOCTIWKeHUss Hayku. Pomb GU3MKA U
yueHbIX Halleli CTpaHbl B pa3BUTUHM TeXHUYECKOrO
nporpecca. BiusiHMe TexXHOIOrMYeCKMX IpOLeCCOB Ha
OKDY>KalOLIyIO Cpefly.
Hemoncmpayuu. CoBpeMeHHbIe
OBbITOBBIE TIPUOOPEI

npubopa. Haxoxpenue

TexXHuyeckKue u

BriziensaTb OCHOBHBIE 3Tarlbl Pa3BUTHS (U3NUECKON
HayKd W Has3blBaTb HMMeHa BBIJAIOIMXCS YUYeHbIX;
orpefiesisiT MecTo (PU3WKM KaK HayKd, JenaTh
BBIBOJBI O pa3BUTHU (U3MUECKOW HayKu U ee
JOCTYKEeHUSIX; COCTaBJISITh TIaH TIpe3eHTarui

4/4. JlabopatopHasi pabora
Ne 1

JlaboparopHast _pabora Ne 1 «OrmpegeneHue
JieJIeHUsT U3MEPUTETBHOTO MPUbopa»

L[€HBI

Onpegensts LieHy Jie/leHnst J060ro
W3MepUTEILHOTO nipubopa, TIPe/ICTaB/ISITh
pe3y/bTaThl U3MepeHUi B BUfe TabJuLl; MpefienisiTh
MOTPelIHOCT M3MepeHUs], 3aluchbiBaTh pe3yJsbTar
W3MepeHust c yueTom TIOTPeLHOCTH;
aHa/IM3MUpOBaTh Pe3y/bTaThl 110 ONpe/ie/IeHUI0 LIeHbI
JefleHUsT  WU3MepuTesbHOrO — mpubopa,  JenaTh
BBIBO/IBI; paboTaTh B TpyrIe

ITEPBOHAYAJIBHBIE CBEJEHHMS O CTPOEHIU BEIIECTBA (6 u)




5/1. CtpoeHue

BelL[eCcTBa. MoOeKyJIbl.
BpoyHoBckoe aBikeHMe (§
7—9)

IlpepcraBnenus o0  cTpoeHuMu  BelljecTBa.  OMbITH,
MOATBEPXKJAKIIAe, YTO BCe BelleCTBa COCTOAT W3
OTZe/IbHBIX YacTul]. MoJiekysia — Mesibyaiiiias yacTuria
BelllecTBa. Pasmepnl MoJieKy.I.

Hemoncmpayuu. Mogenu Mosekys1 BOAbl U KUC/IOPOAA,
MOJZle/Ib  XaOTHUYeCKOr'o [BWKEHUs1 MOJIeKyJl B Trase,
u3MeHeHHe 00bemMa TBEpJOro Teaa U JKUIKOCTH TIpH
HarpeBaHWUU

OOBACHATD OTIBITHI, MOITBEPIK/IAIOIIIHE
MOJIEKYJIIPHOE CTPOEHHE BeIlleCcTBa, OPOYHOBCKOe
[IBIDKEHME; CXeMaTU4eckKu MU300paxkaTh MOJIEKYJIbI
BOZIbI U KUC/OPOZA; OTpeAessTh Pa3Mep MaJlbIxX
TeJl; CpaBHMBAThb pa3Mepbl MOJIEKY/T Pa3HBIX
BEIIIeCTB: BOABI, BO3/lyXa; OOBSACHSATH: OCHOBHBIE
CBOWMCTBA MOJIEKYJ, (U3UUecKre SBIEHUS Ha
OCHOBe 3HaHWI 0 CTPOEHUH BelllecTBa

6/2. JlaboparopHasi paborta
Ne 2

JlaboparopHas pabora Ne 2 «OrmpejefieHre pa3mMepoB
MaJibIX TeJ»

V3mepsiTh pa3Mepbl MajbIX Tel METOJOM psifiOB,
pasnuuaTh Criocobbl W3MEpeHUs] pa3MepOB MalbixX
TeJ; MpeJCTaB/saTh pe3y/bTaThl U3MEepeHUl B BUJe
TabsuLy; BBITO/THATD WCCrieJ0BaTeNbCKUM
9KCIIePUMEHT IO OIpejie/ieHHI0 pa3MepoB MajbIxX
TeJl, fIelaTh BBIBOJBI; paboTaTh B rpyIIie

7/3. OBv>KeHue Monekyn (8§
10)

Juddy3us B KHAKOCTAX, rasax U TBepPAbIX Telax.
Casa3b ckopoctu fuddy3un u Temneparypsl Tena.
Hemoncmpayuu. Iuddy3us B XKUAKOCTIX U rasax.

OObsicHATb siBNeHWe udy3ur U 3aBUCHMOCTb
CKOPOCTH ee TIPOTeKaHWsl OT TeMIlepaTyphl Tesa;
TIPUBOJUTE TIPUMEpPbI JUPPYy3ur B OKpY’KarolieM

Mogemi CTpoeHUs KpUCTa/UIMUeCKUX Tes, 00pasiipl MUpe; aHaJM3UpOBaTh pe3y/bTaThl OIBITOB IO
KPHUCTa/VTNYeCKUX Tesl JIBYDKEHHIO MOJeKy/1 ¥ Juddysum
8/4. B3aumogelicTBue ®U3nUecKuii  CMBICI  B3aUMOJENCTBUSL  MOJIEKYJI. [TpoBOAWTE U OOBSICHATDL OMBITHI TT0 0OHAPYKEHUIO
Moreky (§ 11) CylecTBOBaHMe CWJ  B3aUMHOIO TNPUTSDKEHUS U CU/I B3aUMHOTO TIPUTSDKEHUS] M OTTaJKWBaHUS
OTTaJKMBAHUSI MOJIeKy/l. SIBleHWe CMauMBaHUsA U MoneKyn; HabmofaTb M MCC/Ie[oBaTh SIBIEHUE

HeCMauuBaHUs TeJl.
Jdemoncmpayuu. PasnamplBaHye XpyIKOro Teja U
coeJVHeHHe €ero 4uacTeld, C)KaTWe U BbIIIPsSMIIEHUE
YIOpYTroro Tesa, CLeNIeHre TBepAbIX TeJsl, HeCMauuBaHue
NTUYBLETO 1epa.

Onbimbl. OOHapy>XeHHe AEeWCTBUS CHJI MOJIEKY/SIPHOTO
TIPUTSDKEHUS

CMauMBaHWs W HeCMauyuBaHUsl Tesl, OOBSCHSATh
JaHHble  sIBIEHUS HAa  OCHOBe 3HAHUU O
B3aUMO/IeNICTBUU MOJIEKYJT; TIPOBOJUTD
JKCIIEPUMEHT 10 O0OHapyXeHWI0 AeHCTBUSA CHIT
MOJIEKYJIIPHOT'O NIPUTSDKEHUS, [le/1aTh BBIBO/bI

9/5. ArperaTHble
COCTOSIHUS Bell|ecTBa.
CBolicTBa rasos,

JKUAKOCTEN U TBepAbIX Tel
(812,13)

ArperaTtHbie cocTosiHUs BemjectBa. Oco0eHHOCTH
Tpex arperaTHbIX COCTOAAHHH BeiiecTBa. O0BbsACHeHHE
CBOMCTB ra3oB, JXH/AKOCTeH U TBepPAbIX Te/l HA 0CHOBe
MOJIEKY/IAPHOT0 CTPOEHH.

Hemoncmpayuu. CoxpaHeHHe  >KUJKOCTbIO — 00beMa,
3ar0/IHEHWe Ta30M BCEro TMPeAOCTaB/IeHHOTO eMy
00BeMa, coXpaHeHHe TBEPLIM TeJIOM (HhOPMBI

,HOK&BI:IB&TI: Ha/lnure pasjinuvsag B MOJIEKYJ/IIDHOM
CTpPO€HUH TBEPAbIX TeJl, )KPI,ZLKOCTEP’I N Ta30B;

TIPUBOJUTh TIpHUMepbI NIPaKTUUeCKOro
WICTI0/Ib30BaHMsI CBOMCTB BeIl|eCTB B Pa3/IMUHbIX
arperaTHbIX COCTOSIHUSIX; BBITOJTHATh

I/ICC]'[(’.‘,C[OBEITE]ILCKI/II\/JI 3KCIIepUMEHT I10 W3MEeHEHHIO
drperaTHOro COCTOSAHHA BO/bl, dHAJIM3UPOBATH €ro
U [1e/1aTb BBIBOJbI

10/6. 3auer

3aueT 1o TeMe «[lepBOoHauanbHbIe CBeZleHUsI O CTPOEHUU
BellleCcTBa»

HpI/IMEHHTb MoJ/IyyeHHble 3HAaHWUA TIpU pelieHun
CbI/IBI/I‘IECKI/IX 3a/iay, ncciaen0BaTe/IbCKOM
SKCIIepYMEeHTe U Ha IPaKTHKe

B3AMMOJEMICTBUE TEJI (23 u)




11/1. MexaHuueckoe
JIBWXKeHWe. PaBHOMepHOe U

MexaHuueckoe ABH)KeHHue — CaMbIi HpOCTOﬁ BU/,
ABH)KEHHs. TpaeKTOpI/IH ABIKEHUA TeJid, MyTh. OCHOBHBIE

OHPEAEHHTL TPAa€KTOPHIO ABIDKeHHsA Tesa,
nepeBOJAUTb OCHOBHYHO €VMHHLY ITYTHU B KM, MM, CM,

HepaBHOMepHOe /BIDKeHUe | efnuHulbl Myt B Cll. PaBHOMepHOe U HepaBHOMepHOe | [M; pa3/iMuyaTb paBHOMEDHOe U HepaBHOMepHOe

(8 14,15) ABIOKeHUe. OTHOCHTEeTbHOCTD ABVIKEHH . [BWKeHHUe; 10Ka3blBaTb OTHOCUTE/IBHOCTD JIBH)KEHUS
Hdemoncmpayuu. PaBHoMepHOe 1 HepaBHOMepHOe | Teja; OIpeZessTb Telo, OTHOCUTEJbHO KOTOPOTO
JIBIDKeHWEe IIapuKa 10 keqo0y. OTHOCHUTENBHOCTb | TPOMCXOJWT JBIIKEHHE; IPOBOJUTE SKCIIEPHUMEHT I10
MeXaHU4eCKOro [BW)KEeHUS C UCIO/Ib30BaHUEM 3aBOJHOIO | M3yUEHHMI0O MeXaHWYeCKOro [BI)KEeHUS, CPaBHMBATh
aBToMOOuW/s. TpaeKTOpHsi [BVDKEHHWs Me/a MO JOCKe, | OIMBITHBIE JaHHbIE, [1e/IaTh BBIBOJLI
JIBIDKEeHUe 1IapuKa 10 TOPU30HTaJIbHON TOBEPXHOCTH

12/2. Ckopocts. Epunuip! | CKOpOCTh  paBHOMEPHOIO M HepaBHOMePHOro | PaccuuThiBaThb CKOPOCTb Teja IIPU PaBHOMEPHOM U

ckopocrt (§ 16) ABIDKeHUsl. BekTopHble U CKa/sipHble  ¢u3MuUecKue | CpefHIOH CKOpPOCTb rpu HepaBHOMEPHOM
BeIMurHbI. EAMHULEI 13MepeHUs CKOpoCTU. OripefiesieHle | ABIWKEHUM; BblpakaTb CKOPOCTb B KM/4, M/C;
ckopocTH. PerteHue 3aau. aHa/MM3MpOBaTh TabMMLYy CKOPOCTel JIBMKEHHS
HJemoncmpayuu. [IgrkeHrie 3aBOJHOTO aBTOMOOWJ/IS IO | HEKOTOPBIX Tes; OINpeAeNsiTb CPeJHIO CKOpPOCTh
TOPU30HTA/IBHON TOBEPXHOCTH. VI3MepeHHe CKODOCTH | [BVDKEHHs 3aBOJHOTO aBTOMOOW/S; rpaduuecku
DAaBHOMEDHOTO [IBYDKEHHs BO3[YIIHOTO TMy3bIpbKa B | HM300pakaTh CKOPOCTh, OMUCHIBaTb paBHOMEPHOE
Tpy6Ke c BoZOM [BIKEHUE; NPUMEHSTh 3HaHUA U3  Kypca

reorpadmy, MaTeMaTUKU

13/3. Pacuer yTH u | OmpepeneHnie myTH, mNpoiiieHHOro TeqomM mnpu | IlpescraBasThb pe3yJbTaThl U3MepeHuit u

BpeMeHH zBKeHus (§17) PaBHOMEPHOM [IBHUKeHHH, M0 ()opMyJ/ie W C MOMOIIBI0 | BbluMcieHwd B Buje Tabmul, u  rpaduKoB;
rpadukoB. Haxox/eHrne BpeMeHHW [JBIDKEHHS Te/l. | ompefensTs:  TyTb, TPOWAEHHbIA  3afaHHBIA

Pemenue 3agau.
Jemoncmpayuu. [TBv>keHUe 3aBOHOTO aBTOMOOUIIS

TIPOMEXXYTOK BpeMeHH, CKOPOCThb Tesia 1Mo Tpaduky
3aBUCUMOCTH IyTH DPaBHOMEDHOTO [BID)KEHUSI OT
BpeMeHU

14/4. Nueprus (§18)

fIBnenue wuHepummu. IIposiBieHUe siBlIeHUSI UHEpPLUU B
ObITy U TexHUKe. PellleHue 3azau.

Hemoucmpayuu. [IBi>keHre  TeleXKU MO  IJIaJKOU
TOBEPXHOCTU W IIOBEPXHOCTHU C II€CKOM. HacaxuBanue
MOJIOTKA Ha PYKOSATKY

HaxomuTe CBSI3b MeXZIy B3aUMO/IeMCTBHEM Tel U
CKOPOCTbI0 HUX JBIWKEHUs; TPUBOJUTH TIPUMephI
TIPOSIBIIEHUST SIBJIEHUS] MHEPLWH B OBITY; OOBSCHATDH
siB/IeHVe WHEePLIWH; TPOBOJUTh MCCJIe[0BATeTbCKUN
9KCIIepUMEHT [0 W3YYEeHHIO $BJIeHWS WHEepLY;
aHa/IM3UPOBATh €r0 U [ieJ1aTh BIBO/bI

15/5. BszauMmogetlicTBre Ten

(819)

V3meHeHMe CKOPOCTH TeJT ITPYU B3aUMO/IeCTBHH.
Hemoncmpayuu. V3meHeHue CKOpPOCTHU JIBYDKEHUST
TelieXXeK B pe3y/bTaTe B3aUMOZEWUCTBHUsS. [[BiDKeHUe
[IapUKa 10 HAK/JIOHHOMY >Xe/loby U yAapsrolieMycs o
TaKOM >Ke Hero/IBU)KHBIN [1apUK

OnuceiBaTb ~ sIBJIeHWMe  B3aUMOJENCTBUSL  TeJl;
NIPUBOJUTL ~ TNIPUMepbl  B3aUMOJEMCTBUS  Ter,
TIPUBOJSIET0 K  W3MEHEHHI0 MX  CKODOCTH;

OOBACHATL  OIBITHI  TI0 BBHHMOAEﬁCTBHm T€I H
Je/1aTb BBIBO/JbI

16/6. Macca tena. Equnuiipl
Macchl. V3MepeHue Macchbl
Tesa Ha Becax (§ 20, 21)

Macca. Macca — mMepa UHEPTHOCTH Tes1a. IHepTHOCTH
— cBoMcTBO Tena. Eaunuiiel Maccel. IlepeBoj ocHOBHOM
eauHULbI Maccel B CU B 1, 1, Mr. OmnpefiesieHue Macchl
Tela B pe3y/bTaTe ero B3aUMOJENCTBUSA C JPYTUMH
TelaMd. BbIsICHEHHWe yC/IOBUM paBHOBeCHs yueOHbBIX
BECOB.

Hemoucmpayuu. T'vipy  pa3nuuHoii Maccbl. MOHeTBI
pasIMYHOro [JOCTOWHCTBA. CpaBHeHHWEe MacChl Tesl [0
W3MEHEeHHI0 WX CKODOCTM TP B3auUMOJIeHCTBUM.

YcTaHaBIMBaTh 3aBUCUMOCTh M3MEHEHHS] CKOPOCTH
IBIDKEHHs TeJa OT €ero MacChl; II€PeBOJUTh
OCHOBHYIO e[MHHIly MaccChl B T, T, Mr; paboTath C
TEKCTOM yuebHuKa, BBIZIEJISITh [JIaBHOE,
cUCTeMaTH3WpoBaTh U 00006IaTh  MOJyYeHHbIe
CBeZIeHHsT O MacCe Teqa; pas/MyaTb WHEPLMI0 U
WHEPTHOCTh TeJia




Paznuunble BHU/bBI BeCOB. B3BeniyBaHue MOHETOK Ha

AEMOHCTPALIMOHHLIX BeCdX

17/7. JlabopatopHas paboTta
Ne 3

JlaboparopHas pabota Ne 3 «/3mMepeHre Macchl Tejla Ha
DBIYa)KHBIX BeCax»

BsBeiuuBaTh Teno Ha YueOHBIX Becax M C UX
TIOMOIIIBI0 OTIPeJIeNIATh MacCy Tesia; T0JIb30BaThCs
pasHoBecamu;  TPUMEHSITb ¥ BbipabaThiBaTh
MPaKTUUECKKUe HaBbIKUA paboThI € Ipubopamu;
paboTaths B rpyrime

18/8. IlnotHOCTH BelecTBa

(822)

IInoTHocTh BelnjecTBa. PU3NUECKUM CMBIC IUIOTHOCTH
BeljecTBa. EJUHHLBI MIOTHOCTH. AHamnM3  Tabmun
yueOHUKa. VI3MeHeHHe IUIOTHOCTU OZJHOTO W TOTO XKe
Bell|eCTBa B 3aBUCHMOCTH OT €r0 arperaTHOro0 COCTOSIHUSI.
Hemoucmpayuu. CpaBHeHMe MacC Tel, HMEIOLUX
ofMHaKoBble 00bembl. CpaBHeHHe oObema JKUAKOCTeH
OIMHAKOBOM MacCChl

OrnipefiensiTh TUIOTHOCTh BellleCTBa; aHa/JIW3UPOBAThb
TabMMuHbIe  JlaHHBIE,  TEPEeBOJWUTh  3HAUYEHHe
TVIOTHOCTU U3 KI/M3 B I/CM3;

MPUMEHSITh 3HaHWS W3 Kypca IIPUPOAOBeeHUs,
MareMaTuKy, O10JIoruu

19/9. JlaboparopHasi pabota
Ne 4. JIabopatopHast paboTa
Ne 5

Ornpenenenre obbema Tesa C MOMOLIBI0 W3MEPUTENBHOTO
uuHapa. OmpejiesieHHe TJIOTHOCTH TBEPAOrO Tejaa C
MOMOILLIBI0 BECOB U U3MEPUTEILHOTO LIIMHPA.
JlaboparopHas pabora Ne 4 «V3Meperue o6bemMa Tesa».

JTaGopartopHas pabora Ne 5 «OrmpegeneHve MIOTHOCTH
TBepAOro Teia»

M3mepsaTh 00beM Tesla C OMOILBI0 U3MePUTETbHOTO
LIWIMH/pPa; WU3MepATh IUIOTHOCTb TBEPJOro Tena C
MOMOIL[BI0 BECOB W W3MEPUTE/ILHOTO LIWJIMH/DA;
aHa/lM3MpoBaTh  pe3y/lbTaThl  U3MEPeHHH |
BbIUMC/IEHUH, fleflaTh  BBIBOABL;  IPeJCTaB/sTh
pe3ysbTaThl W3MepeHWid W BBIUNC/IEHWN B BHU7E
Tabmiy, paboTaTh B rPyIIIe

20/10. Pacuer mMacchl U
obbemMa Telma IO €ro
TJIOTHOCTH (§23)

OrmpeiesieHre Macchl Tesa 10 ero 00beMy U TUIOTHOCTH.
Omnpenenenve obbeMa Tesla MO0 €r0 Macce W TJIOTHOCTH.
Pemenue  3azau. JlemoHcTparuu. Vi3mepenve  ob6bema
JlepEeBSIHHOTO OpyCKa

OrmpefienATb  Maccy Tela 1Mo ero obbeMy U
TUIOTHOCTH; 3aMMChIBaTh (OPMYJIBI [JIsl HAXOXKEHHsI
Macchbl Tena, ero obbemMa M IJIOTHOCTH BeILeCTBa;
paboTaTth C TAOIUUHBIMY JAHHBIMU

21/11. Pemienue 3amau

Pemtenvie 3aziau mo teMam «MexaHUUYeCKOe [BUKEHUE»,
«Macca», «I1110THOCTb BelllecTBa»

Wcnonb3oBaTe 3HaHWA W3 Kypca MaTeMaTUKU U
(¢U3MKM TIpU pacuyeTe MAacchbl Teja, €ro IUIOTHOCTH
umm  obbema; aHa/lu3UpoBaTb  pe3yJIbTaThl,
TIO/TyueHHble TIPY pellleHHUH 3a7au

22/12. KoHTposbHast paboTa

KonTponeHasi  paboramo  Temam — «MexaHHUecKoe
JIBwxeHue», «Macca», «[IIoTHOCTH BeljecTBa»

[TpuMeHSTh 3HaHUS K pelleHuIo 3aJa4

23/13. Cuna (§ 24)

V3MeHeHMe CKOPOCTH TeJla NP JeHCTBUM Ha Hero IPYTUxX
Teq. Cula — NOpUYMHA H3MeHEHHsl CKOPOCTH
ABwKeHuss. Cmna —  BekTopHasa  (u3HYecKas
BesinunHa. I'paduueckoe nzodpaxenue cuibl. Cuma —
Mepa B3auMO/IefiCTBUSA Tel.

Hemoncmpayuu. B3anmogeiictere 11apOB pu
cronkHoBeHMH. CokaTve ympyroro Tema. IlputsbkeHue
MarHMTOM CTaJbHOIO Tesa

C'paduuecku, B MaciuTabe 1300pakaTh CUTY M TOUKY
ee  TIPWIOXKEHUs;  OMpefielsATb  3aBUCHMOCTb
U3MeHeHUs] CKOPOCTU Tesla OT NPUI0KEHHOW CHUIbI;
aHa/IM31poBaTh OIBITHl 110 CTOJKHOBEHHIO ILIapOB,
CKaTUIO YIIPYTOTO Tefla U fleflaTh BbIBO/bI

24/14. SIBneHue TATOTeHUS.
Cuna tskectH (8§ 25)

Cuna msokectd. Hanmvuue TAroreHust Mexzay BCeMU
TeJlaMH. 3aBUCHUMOCTb CHJ/BI TSDKECTM OT MacChl Teja.
HanpaBnenne cumel TsbKectd. CBoOofHOe TazeHue
Tes1. [lemoHcTpauuu. JIBuKeHue Tesa, OpOILIeHHOTO
ropu3oHTaIbHO. IlafileHre CTaJbHOrO IIApUKa B COCYA C

[TpuBOAWUTE TIpUMepHl TPOSIB/IEHUs] TATOTEHUs B
OKpY)KarollleM MHUpe; HaXOJUTb TOUKY NPU/IOKEeHUs
Y YKa3bIBaTh HalpaB/ieHHe CHUJIbI TSDKeCTH; paboTaThb
C TeKCTOM yuyeOHHKa, CHUCTEMaTH3WPOBaThb W
0000111aTh CBeJIeHHsI O SIBJIEHUU TSTOTEHHsI U Jie/1aTh




neckoM. IlajieHWe IIapuKa, TOJABELIEHHOr0 HAa HUTH.
CBobogiHoe mafieHHe Tes B TpyOke HeloToHa

BBIBO/IbI

25/15. Cwuna ynpyrocru.
3akoH I'yka (8§ 26)

Bo3nukHoBeHnue cuabl ynpyrocru. I[Ipupoja cuasl
yHpyrocTu. OnbITHEIE MOATBepPKAeHUs
CyIleCTBOBAHUSI CH/IBI ynpyroctu. Popmy/mpoBKa
3aKoHa I'yka. Touka IIpUIOKEHUSI CU/Ibl YIIPYTOCTH U
HaripaBJieHHe ee J1eliCTBUSI.

Hemoncmpayuu. Bugsr gedopmarmm. V3mepeHue cUmbl
1o fecopMarivy NPY>KKHBI.

OT/iMuaTh CWIy YOPYrOCTH OT CHJIbI TSDKECTH;
rpaguueckd  u306pakaTb ~ CUIy  YIPYTOCTH,
MOKA3bIBaTh TOUKY TIPUIOKEHUSI M HarlpaB/ieHUe ee
JeACTBUsI; OOBSICHITH TMPUUMHBI BO3HUKHOBEHWUS
CWIbI YIIPYrOCTH; TIPUBOAWTb TIPHUMEPHI BUOB
JedhopMaLyy, BCTpeyaroIyecs B ObITY

Onbimbl. VccriefoBanye 3aBUCHMOCTU YAJIMHEHUs

CTaJIbHOM MPY)KUHBI OT MPUIOYKEHHOU CHJIBI
26/16. Bec Tena. Eaununbl | Bec Tema. Bec Tena — BektopHas —(usnueckas | ['paduuecku u3zobpaxkarh BeC Tena U TOUKY €ro
cubl. CBsA3h MexZy CWioh | BennuuHa. OTiamume Beca Tejia oT CUJIbI | TIPUJIOXKEHUS;

TSDKeCTH U Maccou Tema (§
27, 28)

THKeCTH. TOouKa IIPUJIOJKeHUs Beca Tejla U HallpaBjleHHe
ee pelictBus. Eqununa cunel. @opmyra [ onpefesieHus
CUJIBI TSDKOCTH U Beca Tesia. PerieHue 3ajay

PaCCUUTHIBATh CUITY TSDKECTH U BEC Tesa; HaXOJUTh
CBSI3b MEXJAy CWUIOW TSDKECTM W MAcCo¥ Tena;
OTpefieNiaTh CUIy TSDKECTH IO W3BECTHOM Macce
TeJIa, MacCy TeJa M0 33/JaHHOM CHJIe TSDKECTH

27/17. Cuna TsDKeCTU Ha
Jpyrux mniaaHerax (§ 29)

Cuna TsKeCTH Ha [Jpyrux IuiaHetax. PereHue 3asauy

BbijienisiTh 0C0OEHHOCTY TIJIAHET 3€MHOM TPYIbI U
M/IaHeT-TUTAHTOB (pa3nuure ¥ oOLIde CBOKCTBA);
TIPUMEHSITh 3HAHUS K PelieHuI0 pu3nuecknx 3afaq

28/18. IlnnamomeTp V3yueHue ycTpoiicTBa AuHaMoMeTpa. Vi3mepenusi cun ¢ | I'pagyvpoBaTh TMpyXWHy; IOjgyyaTh IIKady C
(8 30). JlaboparopHas | MOMOILIbIO AMHAMOMETPA. 33/laHHOM 1IeHOW Jie/ieHusl; U3MepsiTh CUIy C
pabota Ne 6 JlabopaTopHas pabota Ne 6 «['payupoBaHue MPY>KUHbI U | TIOMOIIIBIO CUTIOMEPa, MeJULIMHCKOTO TUHAMOMETPA;
W3MepeHue CHUI JUHAMOMETPOM». pasnMuaTth BeC Tea v ero Maccy; paboTath B TpyTire
Hemoucmpayuu. [luHaMOMeTpbl  Pa3/IMUHBIX  THUIIOB.
V3mepeHrie MyCKYJTBHOMN CUJTBI
29/19. Cnoxenue pByx | PaBHopeiicTtByomiaga cuia. CiroxeHue JABYX CWJI, | DKCIIepUMEHTa/JbHO HaXOJUTh PaBHOZJEHCTBYIOLYIO
CHJI,HalpaB/IeHHbIX Mo | HampaB/leHHbIX 10 OJHOM TMNpPsAMOM B OJHOM | [JBYX CWI; aHaJM3MpOBaTh Pe3y/bTaThl OIBITOB IO
OJfHOM MpsIMOM. | HampaB/IeHHMH U B NPOTHBOIO/IO)KHBIX. HaXO)KJEHHUI0 paBHOJEUCTByIOILel Cul U Jenath

PaBHOzeliCTBYOIIAs cHn

(831)

I'padmueckoe wu300pakeHHe pPaBHOZEHCTBYIOLIENH JABYX
cus. Pemmenue 3ajau.

Onbtmbt. CNoxkKeHUe CHUJI, HarpaB/ieHHbIX BOJb OJHOM
npsMoil. Vi3MepeHue cul B3aMMO/IeMCTBUS IBYX TeJl

BBIBO/IbI; PACCUMTBHIBATh PABHOJIEMCTBYIOIIYIO JBYX
cun

30/20. Cuna
Tpenue nokost
(832,33)

TpeHusl.

Cusia TpeHus. Vi3MepeHue cuibl TPeHUs CKOJIb)XXeHH.
CpaBHeHHMe CH/IBI TpPeHHA CKOJBXEHHUSl C CHIOH
TpeHHs KadeHus. CpaBHeHHe CHJIbI TPEHHMA C BeCOM
Tesna. TpeHue nokos.

Hdemoncmpayuu. VI3MepeHre  cunbl  TpeHUsT  TIpU
IOBIDKEHWH OpyCKa IO TOPU30HTa/JBHOW TOBEPXHOCTH.
CpaBHeHHe CHU/Ibl TPEHHSI CKOJIbKEHHSI C CWION TpeHus
KaueHus. [ToAIMITHUKN

I/ISMepHTb CU1y TpPeHHA CKOJIb)KeHUs, Ha3bIBaTh
CII0CO0OBI yBeJIMUeHUS U YMEHbILIeHWsT CUJIbl TPEHUA;
MPUMEHATL 3HAHUA O BUJAX TPEHUA U criocobax ero
HN3MeHeHHUsA Ha TIIPaKTHKe; 00BACHATE sABJIEHMUS,
rnpoucxojdijue H3-3a Ha/IM4uWgd CUJbl TpeHUdd,
AHA/TM3UPOBATh UX U [e/1aTh BBIBOJBI

31/21. Tpenue B npupoje U
TeXHUKe

Posmp  Tpenusi B TexHuke. CriocoObl

YMeHbLIeHWs TPEeHUA.

yBe/IMUeHUA U

OOBACHATL BAWSHUE CWIbI TPEHWA B OBITY |
TeXHUKe;




& 34).
pabota Ne 7

JlabopaTopHasi

JlabopaTopHas pab6ora Ne 7 « VI3MepeHue CH/IbI TPEHUs
CKO/TB)KEHUS] W CWIbl TPEHWs KayaHWs C TIOMOLIBIO
JMHaMOMeTpa»

MIPUBO/UTL TIPUMEpPbI PasIMUHBIX BH/OB TPEHHS;
aHa/IM3UPOBATh, [e/1aTh BBIBOJbI; WU3MEPSTb CHIIY
TPEHWsI C TIOMOLIBIO AMHAMOMETpA

32/22. Pemienue 3aau

Perrienue 3asau 1o TeMam «CHitbl», «PaBHOZEACTBYOMIas

[TprMeHATb 3HaHUS U3 Kypca MaTeMaTHKH, (HU3UKH,

cunm» reorpaduy, OWOMOTMM K  pelIeHUI0  3ajay;
T1epeBO/IUTh eIMHULIbI U3MEeDEeHHsI
33/23. KonTpospHast paboTa KontposmbHass pabora 10 Temam «Bec Tenma», | IIpUMeHSITh 3HAHMS K PEIIEHUIO 3aJau
«['paduueckoe n300parkeHue CUJ», «Cunbl»,
«PaBHO/eMCTBYOIIAsT CUJT»
JABJIEHUE TBEPJBIX TEJI, JKUJIKOCTEW U I'A30B (21 u)
34/1. Nasnenue. EnuHuWLBI Jassienue. opmysia 11 HaxOXJEHWS  [laBJeHUS. IIpuBoguTH TIpUMepB], I0Ka3bIBaroIue
Jasnenus (§ 35) Epvnunnp! faBnenus. Pelenue 3azau. 3aBUCUMOCTh [IefiCTBYIOIeHl CU/IBl OT IIJIOIIaAU
Hemoucmpayuu. 3aBUCUMOCTb JlaBJIeHust oT OMOpBI; BBIUMC/ATD [@BAeHUe M0 U3BECTHBIM Macce

JelicTByIOIell CU/Ibl U TUIOIIAZKM Omophbl. Pa3spesanue
KyCKa TUIaCTU/IMHA TOHKOM MPOBOJIOKOH

u  obbemy;
[laBJIeHust B

BbIpaXaTh
KIla,

OCHOBHblE  €/JUHHUL[bI
rlla; MPOBO/UTH
WCCTIeJ0BaTeNbCKUM 3KCIIePUMEHT To
OTIpefle/IeHUI0  3aBUCHMOCTM  [JaBJeHus  OT
JleMICTBYIOILIel CUJIBI U Jie/1aTh BBIBO/bI

35/2. Criocobs1
YMEHbILIEHUS ¥ YBeTMUEHUSI
JaBnenus (8§ 36)

BrisicHeHue crocob0B H3MeHeHUs JAaBJIeHus B 6bITy u
TeXHUKe

[IpuBOAWTEL MPUMepB! YBeTUUeHHUs IUIOLaAY OMOPEI
O yMeHbIIeHUs  [aB/leHUs; BBITIOJTHSATh
WCCIefloBaTeIbCKUIM SKCIIepPUMEHT 0 HW3MEeHEHMIO
JlaB/IeHHs], aHa/IM3UPOBATh ero U Jie/iaTh BHIBOABI

36/3. [laBneHue rasa

(837)

IIpyunHbI BO3HHKHOBeHUA JaB/IeHusA rasa.
3aBUCHMOCTh [iaB/IeHHsI rasa /aHHOHl Maccbl OT
odbemMa u Temmneparypsl [Jemoncmpayuu. [JaBnenve
ras3a Ha CTeHKH CoCy/a

KpaTkoBpeMeHHast KOHTpOJIbHasi paboTa 1o
«JlaBneHue TBepZOro Tesa»

TeMe

OTiMyaTh rassl 110 UX CBOMCTBaM OT TBePAbIX Teq U
JKUJIKOCTel; OOBSACHSTL [aB/IeHKWe Ta3a Ha CTEHKU
CcoCy/la Ha OCHOBE TeOpUU CTPOEHUs BelleCTBa;
aHa/IM3UpOBaTh pe3y/ibTaThl JKCIIepUMeHTa TI0
V3YUeHUIO [IaBJIeHUs ra3a, [|eJ1aTh BHIBOJIBI;
TIPUMEHSTH 3HaHUS K PelIeHN0 (PHU3NUeCcKUX 3a/1au

37/4. llepepmaua pmaBreHUs
JKUAKOCTSIMU M Ta3aMH.
3akoH Ilackansa

Pazmums MeXay TBepAbIMU TejlaMH, >XUAKOCTAMU U
ra3aMu. Hepenaqa AadBJ/IEHUA J>XXHAKOCTBIO H TIad30M.

OObsCHATL ~ TIPUYMHY  Tepejaud  JaB/ieHus
JKU/JKOCTBIO W/IM T'a30M BO BCe CTOPOHBI O[JUHAKOBO;

3akoH ITackans. aHa/IM3UpOBaTh OMBIT [0 Ilepejaue JaBjeHus
(8 38) Hemoncmpayuu. ap INackans JKUJTKOCTBIO U OOBSICHSITh €T0 Pe3yJbTaThl
38/5. [laBneHye B XUAKOCTH Hanuuue paBneHuss BHYTPU JKUIKOCTU. YBe/dueHUe BoiBoguth  QopMmyny A pacyeta  JaBiieHUs

u rase. Pacuer [aBiieHus
JKUAKOCTH Ha JIHO U CTEeHKU
cocyza

§ 39, 40)

[IABJIEHUSI C TJIyOUHOM MOTPY>KeHusl.

Pelienue 3azau.

JemMoHcTpauu. [JaBieHrie BHYTPU >KUAKOCTU. OMBIT C
Te/laMU pa3/IMUHON MJIOTHOCTH, TIOTPYKEHHBIMU B BOAY

JKUIKOCTH Ha JHO U CTeHKH cocyza; paborats C
TEKCTOM yueOHHKA; COCTAB/ISATH IUIaH IPOBe/eHHUs
OTIBITOB; YCTaHABIMBaTh 3aBUCHUMOCTb H3MeHeHHs
JlaB/leHHsl B JKUJKOCTH U ra3e C H3MeHeHHEeM
TTyOUHBI

39/6. Perenue 3aau

Pemienne 3ajau. CamocrosiTesibHass — paborta
KpaTKOBpeMeHHasi KOHTpo/bHass pabora) 10
«JlaByieHne B )XUAKOCTH U rase. 3akoH [Tackasmsi»

(wm
TeMe

Pemath 3d/ld4v Ha pacyeT AdBJI€HUA >XUIAKOCTHU KU
ra3a Ha JHO U CTEHKHU COCyJa




40/7. Coobijaroryecs O06ocHOBaHHE PacnoioKeHust MOBEPXHOCTH [IpyuBOAUTE TIPUMeEpBI COOOLIAMILIMXCS COCYZOB B
cocysl (841) OJJHOPO/HOM XXMKOCTH B COOOIIAIOMIMXCA COCyAAX HA ObITY;
O/JHOM YPOBHeE, a KUJIKOCTel C pPa3HOMl IJIOTHOCTbIO — | TIPOBOAMTH MCC/Ae0BaTeNbCKUNM JKCIIEPUMEHT C
Ha pasHbIX YPOBHSX. Y CTPOMCTBO U AelCTBHE LIUTH03a. COOOIIAOIMMICS  COCYZlaMH,  AHa/JIU3MPOBATh
Hemoncmpayuu. PaBHOBecHe B COOOIIAFOLIMXCS COCYyaX | pe3ysbTaThl, e/aTh BEIBOJBI
OJJHOPOJHOM >KUJKOCTU U >KUAKOCTeN pa3HOM IIJIOTHOCTU
41/8. Bec BO3JyXa. AtmochepHoe  faBieHue. BmusHre — atMocdepHoro Berunciars Maccy BO31yXa; CpaBHUBATb
ATMmocdepHoe faBneHNe JlaBleHHdsT  Ha  )KUBble  OpraHusMmbl.  SIBreHus, aTMoc(epHoe [jaBjieHre Ha pa3/MuHbIX BBICOTAX OT
(842,43) TOJTBEPXK/AIOI[Me  CyIeCTBOBaHWE  aTMOC(GepHOTO | TIOBEPXHOCTH  3eM/M;  OOBSICHATH  BJIMSIHUE
JlaBJIeHusl. aTMoc(epHOro JjaBJieHus! Ha KUBble OpraHU3Mbl;

Hemoncmpayuu. Oripefie/ieHre MacChl BO3Ayxa

TIPOBOJUTD OTIBITHI 1o 00Hapy)KeHHI0
atMocdepHOro JaBJIeHMs, H3MeHeHHUI0
aTMocgepHOro JlaBIeHUsS c BBICOTOH,

aHa/IM3UpOBaTh UX pe3y/bTaThl U Jie/laTh BHIBOJbI;
MPUMEHSTb 3HaHUS W3 Kypca reorpaduu TpH
00BbsICHEHNH 3aBUCUMOCTH JIaB/IeHUs] OT BBICOTBI
Hajl ypOBHEM MOps, MaTeMaTWK{d AJIs1 pacueTa
JlaBJieHust

42/9. N3mepenue
aTMoc(epHOro  /laB/IeHMs.
Oneir Toppuuemnu

(8 44)

Onpejenenue armocdepHoro paBiaeHus. OmnbIT
Toppuuesmi. PacueT cusibl, ¢ KOTOpoi atmMocdepa AaBuUtT
Ha OKpy’Karoiiie rpegmeTsl. PemieHue 3aau.
Jemoncmpayuu. Vi3mepeHrie aTMOC(hepHOTO [JaBJI€HUS.
OrbIT ¢ Mare0yprcKUMHU TIO/TyILapUSIMU

Belunc/isiTe  aTMOCGepHOe [jaBleHHe; OOBICHATDH
u3MepeHre aTMOC(HEPHOTO [JABIEHUS C TIOMOLLBIO
Tpy6ku Toppuuesy;

HabJIFO/IaTh OMBITEI TI0 U3MEPEHUI0 aTMOC(EpHOro
[ABJIEHUS U J1eJ1aTh BHIBOJBI

43/10. bapomeTtp- aHepouf,.
AtmocdepHoe maBiieHUMe Ha
pa3/MuHbIX BhICOTax (§ 45,
46)

3HaKOMCTBO ¢ paboToii M ycTpoiicTBoM 6apomerpa-
a”epoyga. Vcronp3oBaHue ero Mpy MeTeopOJIOrMYecKUX
HabsozieHusix. ATMoc(epHOe flaBjieHHMe Ha pa3/M4HBIX
BbICOTaX. Perrenue 3azau.

Hemoncmpayuu. Vi3mepenue armochepHOro JaBJieHuUs
H6apoMeTpoM-aHepOUJOM. Vi3meHeHne TIOKa3aHUH
OapomeTpa, IIOMEIeHHOr0 T0J KOJIOKOT BO3AYIIHOTO
Hacoca

W3mepsitb aTMOC(epHOe [aBjieHHe C TIOMOILIBIO
OapomeTpa-aHepona;  OOBSICHATb  W3MeHeHHe
aTMOCGEepHOTo [aB/eHHs MO0 Mepe YBeIUueHHs
BBICOTHI HaJl YDOBHEM MOpsi; TIPUMEHSTh 3HaHUS U3
Kypca reorpaduu, 6uonoruu

44/11. MaHoMmeTpsI (§47)

YCTpoWiCTBO W TIpUHIMI ~ AEWCTBUS  OTKPBITOTO
>KUAKOCTHOTO ¥ METa/JTNIeCKOTO MaHOMETPOB.
Jemoncmpayuu. Y cTpoiicTBO U IPUHLIAI
MEUCTBUS ~ OTKPBITOTO  >KUJAKOCTHOTO
MeTa/UTMYeCcKoro MaHOMeTpa

MaHOMETpa,

N3mepsiTe faBieHHWe C TIOMOLIbIO MaHOMeETpa;
pasnuuaTh MaHOMETphI MO LieJisiM UCIO/Ib30BaHMUS;
yCTaHaB/IMBaTh 3aBUCMMOCTb H3MEHEHHs YDOBHS
JKUJI KOCTH B KOJIEHaX MaHOMeTpa U JlaB/ieHueM

45/12. [MopiiHeBoit
JKUAKOCTHBIN Hacoc.
I'mpapaBmueckuii mpecc (§
48, 49)

[TpuHLIUM [1e}CTBUS TTOPIIHEBOTO XXUAKOCTHOTO Hacoca U
TU/paBIuveckoro npecca. ®usnyeckrue 0CHOBbI PabOThI
TU/]PAaBIMUYeCKOr0 TMpecca. PellleHWe KaueCTBEHHBIX
3a/jau.

JemoHcmpayuu. [lelicTBrie MOfied TH/PaBIAYeCKOTO

[TpuBOfUTE TIPHMeEpHl TNPHUMEHEHUSI MOPIIHEBOr0
JKUJKOCTHOTO Hacoca U TMpaBINvecKoro Ipecca;
paboTaTh C TEKCTOM YyuyeOHMKa, aHa/JIU3UPOBATh
TIPUHLIUI IeMCTBUS YKa3aHHBIX YCTPONCTB




Irmpecca, cxema rupaB/jMuecKkoro rmpecca

46/13. [elicTBUe XXUIKOCTU
U Tasa Ha NOTpyKeHHOe B
Hux Tesio (§ 50)

IIpyynHBI BO3HUKHOBEHMS BbITQ/IKMBAIOIIeH CHU/IbI.
IIpupopa BeITaNKUBaOLIE CHIIBIL.

Hemoncmpayuu. [lelicTBre XUJKOCTH Ha IOrpy’KeHHOe
B Hee Teso. OOHapyKeHUe CHJIbI, BBITATKUBAIOLIEH Teso
U3 )XUJKOCTU U rasa

Jloka3biBaTb, OCHOBBIBasiCb Ha 3akoHe [lackais,

CyLL|eCTBOBaHHe BBITa/IKMBAOLIIei CHJIBI,
JeNCTBYIOIel Ha Telo; TPUBOJUTHL TIPUMEpHI,
TMOZITBEep K/jaroLIe CYIL|eCTBOBaHHE

BbITaﬂKHBammeﬁ CW/IbI; TIPUMEHATHL 3HAHUA O
NMpUYrMHaX BO3HHUKHOBEHUS BbITaJ’IKI/IBaI-OH_IEI‘/‘I CHJIBI
Ha IMMpaKTHUKe

47/14.
(851)

3akoH  Apxumera

3akoH Apxumepa. [1naBanue ten. Pemenue 3azau.
Jemoucmpayuu. OneIT ¢ BefilepkoM Apxumesa

BriBogUTH dopmyny Iist
BBITA/JIKMBAIOLLIEH CUITBI;
paccuMThiBaTL  Cw1y ~— ApxuMea;  yKa3blBaTh
MPUYMHBL, OT KOTOPBIX 3aBUCUT Cuia Apxumeza
paboTaTh C TEeKCTOM yueOHUKa, aHAIU3UPOBATh
(dopmyJibl, 060611jaTh U ie/IaTh BHIBO/IbI;
AHA/TM3UPOBATH OTIBITHI C BeJIEPKOM ApxuMe/ia

oripeze/ieHns

48/15.
pabora Ne 8

JlaboparopHasi

JlaboparopHas pabora No 8 «Ornpesenenvie
BbITaJIKUBAOLIeN CUJTbI, JeMCTBYIOLLeN Ha MOrpy>KeHHOe
B )KU/JKOCTb TeJIO»

OrBITHBIM TIyTeM OOHAPY)KHUBATh BBITAJKHUBAIOIIIEE
JleliCTBHe >XUJKOCTH Ha MOTpy)XeHHOe B Hee TeJlo;
pacCUMThIBaTh BBITAIKUBAIOLIYIO CUIY IO JaHHBIM
SKCIIepUMeHTa; paboTaTh B IpyIIe

49/16. I1naBanue ten (§ 52)

YcnoBus 1maBaHWs — Tel.  3aBUCUMOCTb — [/TyOUHBI
TIOTPY’KeHUs1 TeJla B XKUJKOCTh OT ero MI0THOCTH.
Jemoncmpayuu. [1naBaHve B XUIKOCTH TeJl Pa3/TUUYHbIX
TJIOTHOCTeM

OOBSACHATL TPUYWHBI TIABAHUST Tes; TIPUBOJUTH
MIpUMepbl TUIaBaHUSI PaslWYHBIX Tel W JKUBBIX
OpPraHvM3MoOB;  KOHCTPyUpOBaThb  Tpubop s
JEMOHCTpAallii  THU/POCTaTHUYeCKOTO  [|aBJ/IeHNSs;
NpUMEHATb  3HAaHWA W3  Kypca  Ouosoruy,
reorpaduy, TpPUPOAOBeAeHUs TPH OOBSICHEHUN
TUIaBaHMs TeJl

50/17. Pemmenue 3ajau

Pellienvie 3asau 1o TeMam
«Y CJI0BUS TIJIaBaHUS Te»

«ApxumezioBa CUja»,

PaccuutbiBaTh cuiy ApxyvMeza; aHaaIUM3MpOBaTh
pe3y/bTaThbl, [TIOJIy4YeHHbIE [IPYU pellleHn! 3aa4y

JlabopatopHas _pa6ota Ne 9 «BblIsiCHeHUe yCIOBHIH
TJIABaHWS Te/la B )KUJKOCTH »

Ha ormbITe BBISICHUTH YC/IOBUSI, TIPU KOTOPBIX TesO
TIaBaeT, BCIUIBIBAET, TOHET B XUAKOCTH; paboTaTh
B TpyTIIIe

51 18. JlaboparopHas
pabora Ne 9

52/19. IlnaBaHue CyAOB.
Bo3pyxonnaBanue

(8 53, 54)

dusryeckue OCHOBBI Ti/IaBaHust CyZioB u
BO3/lyXOruiaBaHusi. BoJHbI M BO3AYILHBLIM TpPaHCIOPT.
Peiienue 3azmau.

Hdemoncmpayuu. TlnaBanve kKopabavka w3  QOJBIU.
W3meHeHue ocaiki KOpabyvKa MpU YBeJIUUYEHUH MacChl
rpy3a B HeM

OOBSICHSITL YCIOBUS TIIaBaHUsl CYZOB; TIPUBOJIUTD
MpUMepbl  IJIaBaHUSI W BO3/yXOIUIaBaHUS;
OOBSICHATE M3MEHeHHWe OCaJK{ CyZAHA; MPUMEHSThH
Ha MpaKTUKe 3HaHWs YCIOBUM I71aBaHUsl CYZAOB U
BO3/lyXOIUIaBaHUs

53/20. Pewienue 3agau

Pemennie 3amau no TemaM «ApxuWMeznoBa CUja»,
«IlnaBanue ten», «IlnaBaHue cyzos. BospgyxorniasaHue
»

IIpyumensaTe 3HaHUA U3 Kypca
reorpaduu TIpy peIeHru  3a1au

MaTeMaTHKH,




54/21. 3auet

3auet 1o TeMe «/laB/ieHVe TBEpPABLIX TeJl, XUIKOCTeH U
ra3oB»

[TpyMeHsTh 3HaHUS K pelleHHto (r3nUecKux 3agad
B HUCC/Je[0BaTe/IbCKOM  9JKCIIEpUMEHTe M Ha
MPaKTHKe

PABOTA ¥ MOIITHOCTb. DHEPTHSI (13 u)

55/1. MexaHnueckas
paborta. EauHuUIIbI paboThl
(8 55)

MexaHnueckas pabora, ee ¢usnuecknit
cmbIc/. Efvnuiiel paboTel. Pelienue 3azau.
Jemoncmpayuu. PaBHomepHoe [BiKeHre Opycka Tio
TOPU30HTA/IbHOM [TOBEPXHOCTU

BBMCISTE MexaHW4ecKylo paboTy; orpezesnsiTh

yCIOBUS,  HeOOXOAWMble  [/if  COBEpIIEHUs
MeXaHUueCcKou paboThr; yCTaHaB/IMBAaThb
3aBUCUMOCTh MEXIY MeXaHWUuecKoW paboToi,

CWIOW Y IPOW/IeHHBIM IIyTeM

56/2. MougHocTb. EnuHuLbl
MOIIHOCTH (§ 56)

MomHocTh — XapakTepuCTHKa CKOPOCTH BBINOJHEHUS
pabotel. EfuHMLIEI MOIIHOCTH. AHamu3 TabIMYHBIX
aHHBIX. PerieHue 3a/au.
Jemoncmpayuu. OnipesieneHue
pa3BUBaeMON YUEHUKOM IpH X0Zb0e

MOILITHOCTH,

BbIUMCIATE MOLIHOCTH [0 M3BECTHOM paboTe;
TPUBOAWUTL  TpUMephl  €AUWHHUL]  MOIIHOCTU
Pa3/MUHbIX TPUOOPOB U TEXHUUECKUX YCTPOWCTB;
aHa/IM3MPOBATh MOIIHOCTH Pa3/IMYHBIX TPUOOPOB;
BbIP&KaTh MOLJHOCTE B DPa3IMUHbIX eQUHHLIAX;
TIPOBO/IUTH UCC/IeIOBAHUS MOIITHOCTA TeXHUUECKUX
YCTPOWCTB, /leflaTh BBIBO/[bI

57/3. TIpocTele MexaHW3MBI.
Prruar. PaBHOBecue cui Ha
phluare

(8§ 57, 58)

IIpocTeie MexaHu3Mbl. Pwiuar. YcioBUsi paBHOBECHS
pbiuara. PerieHue 3asau.

Hemoncmpayus. VicciiefoBaHve yCIOBUM DPaBHOBeCHS
phluara

[lpuMeHsATH yC/IOBHSI DaBHOBeCHsI pbluara B
MpaKTUUECKUX Liesx: IOoAbeM U IlepeMellieHHe
Ipy3a; OIpe/ie/IsTh [1/1IeU0 CUJIBI;

peliaTh rpaduueckKue 3ajaun

58/4. MomeHT cusbl (§ 59)

MomeHT cunbl —  (u3nyeckas BeJIMYMHa,
XapakTepusywoolasi  JeiicTBre CUJIBI. [IpaBuno
MOMeHTOB. EjauHWIla MOMeHTa Cuabl. PelieHue

KaueCTBeHHBIX 3a/iay.
Jemoncmpayuu. Y ci0BUs paBHOBeCUs pblyara

[IpUBOAUTL TIPUMEPBI, WUIIOCTPUPYIOLIME, Kak
MOMEHT CWIbl XapaKTepusyeT [JelCTBUe CUJIB,
3aBUcdIlee U OT MOAYyJ/d CWIbIL, U OT ee Iuieda;
paboTath € TEKCTOM yueOHMKa, 0000111aTh U /je/1aTh
BBIBO/IbI 06 YC/10BHAX PaBHOBECHS pbIyara

59 /5. Ppluaru B

TeXHHKe, ObITY U riprpoze (§
60). JlaboparopHasi
pabora Ne 10

YCTPOICTBO U [IefICTBHE PhIUa’KHBIX BECOB.
JlaboparopHass pabota Ne 10 «BbisicHeHHe YC/IOBUS
paBHOBeCHs pbluara»

IIpoBepsiTb  OMBITHBIM ~ TIyTeM, TpA  KakOM
COOTHOLLIEHWH CUJ U WX IUleY pbluar HaxOAUTCS B
paBHOBeCHH; TIpOBepATb HAa ONbITe IPaBUJIO
MOMEHTOB; [IPUMEHSTh 3HaHUs U3 Kypca Ouomnoruy,
MaTeMaTHKH, TeXHOJIOTMH; paboTaTh B TpyIIe

60/6.  Bnoxku. «3o0m0T0€E
TIPABUJIO» MEXaHUKHU
(§ 61, 62)

IoABWXHBIH M HeNOJBI)KHBIA 0/JI0OKH — MPOCThIe
MexaHu3Mbl. PaBeHCTBO PafoT MpH KCMO0/IH30BAHUH
npocrbix MexaHu3MoB. CyThb «30/I10TOr0 MNpaBUIa»
MeXaHHMKH.

Pemenue 3agau.

emoncmpayuu. TToqBYKHBIM U HETTOIBYKHBIN OJIOKU

TIpUBOAUTEL TIPUMEPHI PUMEHEHHs! HETOABHKHOTO
U TO/BWKHOIO OJIOKOB Ha IPAKTHKe; CPaBHUBATh
JelicTBUe TOABMKHOIO M HEMOABHKHOIO OJIOKOB;
paboTaTh C TEKCTOM yueOHWKA; aHAIM3UPOBATh
OTIBITHI C TTO/IBY)KHBEIM M HETIOJBWKHBIM O/I0KaMK M
[le/1aTh BBIBOJIbI

61/7. Pelenue 3anau

Peiienue
pblyara»

3agda4 TII0 TeMme «¥YcnoBus paBHOBeCHSA

IIpUMeHsITb ~ 3HAHUSL U3
Guosioruy;
aHA/IM3UPOBATh  Pe3Y/IbTAThI,

pelleHnH 3a7iau

Kypca MaTeMaTHKH,

MoJiydeHHble TIpH




62/8. LleHTp TsDKeCcTH Tena

(8 63)

Lentp Tsbkectu Tena. LleHTp TSHKeCTH pasIUYHbIX
TBepAbIx Tesl. PeleHue 3azau.
Onbimbl. HaxoxxieHye 1jeHTpa TSPKeCTH TUIOCKOTro Tejia

HaxouTh LIeHTp TsDKeCTH IVIOCKOro Tesla; paboTaThb
C TeKCTOM y4eOHHKA; aHa/JH3MPOBATh pe3yJ/bTaThl
OTMBITOB 110 HAXOXKJEHUIO L[eHTpa TSDKeCTH
IJIOCKOrO Tejla U JleaTh BbIBOJbI — IPUMEHSThb
3HaHUS K pellieHrto (pr3nJecKux 3ajau

63/9. YcinoBus paBHOBecus
Ten (§ 64)

Cratuka — pa3fienn MeXaHWK{, W3YYaroIluil YC/I0BHS
PaBHOBeCHS TeJl. Y CJIOBHSI PABHOBECHSI TeJl.
Jemoncmpayuu. Y cToituriBoe, HEeYyCTOMUYMBOe u
He3pa3TMuHOe paBHOBECHS TeJl

YcTaHaBIMBaTh BWJ, PABHOBECHSI MO W3MEHEHHIO
TIOMIOXKEHUsT TIeHTpa TSDKECTH Tea; TIPUBOJUTH
NpUMepbl  Da3lMYHBIX  BHJOB  PaBHOBECHS],
BCTpeUaroMxcsi B ObITy; paboTaTh C TEKCTOM
yueOHMKA; TPUMEHATh Ha TPAKTUKE 3HaHUs 00
YCJIOBUH PaBHOBECHS TeJl

64/10. Koaddument
TI0/1e3HOTO JelicTBUsA
MeXaHU3MOB (8 65).

JlabopartopHas pabora Ne 11

IlonsiTHe 0 mnosie3Hoii W mosiHOW pabore. KIIJ
MexaHu3Ma. HaknoHHasi mockocts. OnpefieneHue ee
KIIT

JlaboparopHas pabota Ne 11 «Onpegenenvie KIIJ mpu
MoJ/beMe TeJIa M0 HAKJIOHHOMW TIOCKOCTH»

OnbITHBIM MyTeM yCTaHaB/IWBaTb, UYTO MOJIe3HAs
paboTa, BBINIOMHEHHAs C TIOMOLIBIO TIPOCTOTO
MexaHu3Ma, MeHbllle I0/HOM; aHaau3uposats KI1/
Pa3/IMYHBIX MEXaHU3MOB; paboTaTh B TpyIIe

65/11. OHeprus.
[MoTeHianbHas u

KUHeTHUecKasi 3Heprust (8
66, 67)

ITonsTue 3Hepruu. [loreHnnanbHas
9Heprus. 3aBUCUMOCTb IOTEHL[MaIBbHON 3Hepruu Teja,
TOAHATOTO HaJ, 3eM/el, OT ero MacChbl U BBICOTHI
nogbema. Kunernueckas

3Heprusi. JIKIOCT KUHeTUUeCKOW SHepruu oT
Macchl Tejla M ero CKopocty. Pemenue 3azau

IIpuBOUTE TIPUMEPHI Ten, obaaromux
MOTeHLIUaTbHOM, KHMHEeTHUYeCKOU SHeprue;
paboTaTe C TEKCTOM yueOHHKa; yCTaHABIWBaTh
MPY UUHHO-CJIE/ICTBEHHbIE CBSI3Y; YCTAHAB/IUBATh
3aBUCUMOCTb MeX/ly paboTol U 3Hepruei

66/12. IIpespaijeHue
OJJHOTO BHJ]A MEXaHUUECKOU
SHepruy B pyroii (§ 68)

Ilepexon ofHOTO BHAA MeXaHUYECKOW SHEPrUu B
Apyroi. Tlepexos sHepruu OT OJHOTO Tesa K APYyromy.
Pemenue 3agau

[IpyBOAWTE MpUMeEpHI: TpeBpallieHus] SHepruu U3
OJHOTO BUZAa B JIpyrod; Ten, 00afarOIINX
OJJHOBDEMEHHO W KMHETUUeCKOM M MOTeHLUalIbHOU
JHepruei; paboTarh C TEKCTOM yueOHUKa

67/13. 3auet

3auer 1o Teme «Pabora. MomHOCTb, HEprusi»

[TpyMeHsTh 3HAHUS K pelleHnI0 GU3MUecKrX 3a/au
B HCCIe[oBaTe/lbCKOM  3KCIIepUMeHTe M Ha
NpaKkTHKe

68

HWToroBasi KOHTpOJIbHast paboTa

[TpuMeHeHYe 3HaHUM K peLIeHHEo 3aa4

8 ksacc (68 yacoB)

Ne ypoka, Tema

Cojiep)xanue ypoka

Buj gesiTeIbHOCTH YyYeHHKA

TEIIJIOBBIE AAB/JIEHUA (23 u)




1/1. TemnoBoe [JBWXeHUeE.
Temneparypa.
BuyTpeHHs1s

(81,2)

SHeprus

Ilpymepbl TemIOBBIX W  37€KTPUYECKUX  SIBJEHUM.
OcobeHHOCTH /IBMKeHUsI MosieKysl. CBSI3b TeMIiepaTypbl
Te/jla U CKOPOCTH [BWKEHHUs] er0 MoJjeKys. [IBrkeHue
MOJIEKYJl B TrasaX, J>XMJKOCTAX U TBepAbIX Tesax.

[IpeBpaijeHrie  3Hepruvd Tejla B  MeXaHUUYECKUX
npoujeccax. BHyTpeHHss1 3Heprus Tea.
Hemoucmpayuu. TIpyuHUMIT ~ JelCTBUSL  TepMoOMeTpa.

HabsrozieHue 3a ABM)KEHHEM YacTUL] C UCII0/Ib30BaHUEM
MexaHUuecKol Mofiei  OpPOYHOBCKOIO — JBKDKEHHSI.
KonebaHusi MaTeMaTHUeCKOro 1 NPY>KUHHOTO MasiTHHKA.
[Nasenre craqbHOrO M IVIACTW/IMHOBOTO IIapvKa Ha
CTa/IbHYIO Y MOKPBITYIO IJIACTU/IMHOM IUTaCTUHY

Pa3muaTh  TeIsioBble  sIBJIEHUS; aHalIW3UPOBaTh
3aBUCUMOCTh TeMIlepaTypbl Tefla OT CKOPOCTHU
[IBIDKEHUsS] €r0 MOJIeKyJl; Hab/IaTh U MCC/IeI0BaTh
TpeBpalljeHre SHepPrMM Tela B  MeXaHWYeCKHUX
rpoljeccax; TPUBOAWUTL TIPUMePHl TIpeBpallleHus
5Hepruu MpU NMoJgbeMe Tesla, IIpY ero fnaZieHuu

2/2. Criocobbl U3MeHeHUsI
BHYTpeHHel 3Heprun

(83)

YBenuueHne BHYTPeHHeH 5SHepPrud Teja MyTeM
coBepilieHUs] PadoThHI HA/{ HUIM WIH €e yMeHbIIeHHe
MpU COBepIleHHMH PadoTel TeioM. Vi3MeHeHHe
BHYTPeHHell SJHepruu Tejia MMyTeM TeIjionepefauH.
Jdemoncmpayuu. HarpeBanue Ten TpyA COBepIIEHUH
paboThI: TIpU yAape, PU TPEHUH.

OOBsICHATL U3MEHEHHe BHYTPEHHeH SHepruy Tena,
KOr[Ja Haj HHAM COBEpUIAIOT paboTy WM Teno
coBepiiaer  paboTy;  TMEPEeUUCSIATH  CHOCOOBI
W3MEHeHWsl BHYTPEHHEW SHeprud; MpPUBOJUTH
TpUMeEpBbl U3MeHEeHUs] BHYTDEHHEH >Hepruu Tesa
MyTeM COBepileHUss paboThl U  TerJionepeaauw;

Onbimbl. HarpeBanue CTaJIbHOM CITULIBI rnpu MPOBOAUThL OMbITBI TI0 W3MEHEHWI0 BHYTpeHHel
repeMeleHry HaJleTol Ha Hee MPo0Ku 3Hepruu
3/3. Buppi Ten10npoBoHOCTH — OUH u3 BH/IOB OOBSCHATL  TeIUIOBble  SIBJIEHWST HAa  OCHOBE
TernJionepesayuy. Teionepeaun. Pa3nnudme  TemionmpoBOJgHOCTeH MOJIEKY/IIPHO-KUHETUUECKOW  TeOpUH; TPUBOAUTH

TemntoripoBogHOCTE (§ 4)

Pa3/IMYHBIX BEIeCcTB.
Jemoucmpayuu. Tlepefaua Teria OT OJHOM 4YacTu
TBepJOro Tena K JApyrod.  TenonpoBOLHOCTB
Pa3MUHBIX BeIeCTB: )KUJKOCTel, Ta30B, MeTasl/IoB

TIpHMepbI TeIljIorepeJayl IyTeM TeIIoNpOBOJHOCTY;
MPOBOJUTH UCC/Ie[0BaTe/IbCKUN  SKCIIepUMEeHT IO
TEeIJIONIPOBOJHOCTY Ppas/IMUHbIX BelleCTB M [iesaTh
BBIBO/IBI

4/4. KouBekuus.
W3nyuenue (85, 6)

KoHBekijusi B XHAKOCTAX W ra3ax. O0ObsAcCHeHHEe
KOHBEKI{MH. ITepepaua JHEepruu
usjayuenreM. KonBekiiiss U usnyyeHue —  BUJbI
teryionepegaur. Oco6eHHOCTH BU/IOB TEIJIONepejaui.
Hemoucmpayuu. KonBekuyst B BO3ZyxXe U >KALKOCTHU.
ITepesnaua sHepruv mMyTeM U3/TyueHUst

HpI/IBO,qI/ITI) TMpUMepbI Terionepeaadyn nyremMm
KOHBEKIJUM U HU3JIyUYe€HUs; aHA/IM3UPOBATh, KdK Ha
IMMpaKTHUKe YUUTBIBalOTCA Ppa3/jiMyuHbIe BUbI

Terviorepeaayr; CpaBHMBATh BHU/bI TeIionepeaaun

5/5. Kommuectso KomuectBo Temiorbl. EauMHHMIBI  Ko/MUYecTBa Haxomute CBA3L MexZy eJuUHUL[AMHU KOJIMYeCTBa
TeTIOTHI. EpvHunb TemIoThI. TernoThl: K, KK, Ka/l, KKaa, paboTaTh C TEKCTOM
KO/IMYeCTBa TersoThl (§ 7) Jemoncmpayuu. HarpeBaHvie pasHbIX BellleCTB PaBHOU yueOHMKa; YCTaHAaBIWBATh 3aBUCUMOCTb  MEXIY
MaccChbl. Maccoii Tesia ¥ KOJIMUeCTBOM TeIlI0ThI
Onbimbl. VccriefjoBaHie  M3MeHEHUsT CO  BpeMeHeM
TeMriepaTypbl OCTHIBAIOLI[EM BOAbI
6/6. Y penbHast YaenbHasi TenyioeMKOCTh BellleCTBa, ee (hH3UUeCKUi OOBSICHSITD ¢usryeckuit CMBIC/I yAenbHOM

TeTI0eMKOCTh (§ 8)

cvbic. EfUHUNA yJe/bHON TemioeMKOCTH. AHan3
Tabnupl 1 yueOHUKa. V3mepeHue  TEIIOEMKOCTH

TEIIOEMKOCTH BelleCTBa; aHa/IM3UPOBaTh Tab/INuHbIe
JlaHHble; TIPUBOJUTL TIpUMepbl IpUMeHeHUs Ha




TBEp/IOro Tesa

TpaKTHKe
BeIIleCTB

3HAaHUH O pa3m/1qH0171 TeIrjioeMKOCTH

7/7. PacueT KojuuecTBa

(I)opMyna A pdacuyeTa Ko/iIH4ecTBa TEIJIOThbI,

PaccunTbiBaTh KOJHMUECTBO TEIJIOTHI, HEO6XOAI/IMOE

TEI/IOThl, HeoOX0AUMOTro Heo0X0UMOro JAJisi HarpeBaHus TejJla WIH JUIl HarpeBaHUsl Tejla WM BblesisieMOe UM IIpH

[ HarpeBaHUs Tera WIN BBIJIe/ISIeMOr0 UM IPH OXJIAXK/eHUU OXJIAXKJIeHU; npeobpa3oBLIBaTh KOJINUECTBO

BBIJe/IIEMOTO0 WM  TIpU TeIJIOThI, BEIpaKeHHOH B /DK B KIIX; Kas, Kkan B Ik
oxnaxaeHnu (§ 9)

8/8. JlabopaTtopHasi YcTpolicTBO u [IpUMeHeHue KaJlopuMeTpa. PaspabareiBaTh ~ TUIaH  BBLIMOJIHEHUs  pabOTHI;

pabora Ne 1 JlabopaTtopHast pabora Ne 1 «CpaBHeHHe KOJIMUECTB Ompefie/iiTb U CpPaBHUBATh KOJMUECTBO TEIUIOTHI,

TEI/IOTHI TIPY CMeIMBaHUM BOJbl Pa3HON TeMIlepaTyphbl OT/laHHOe ropsiuell BOJOW U TO/yueHHOe XOJIOJHOM

». npyu  TerwiooOMeHe;  OOBSICHATh — IOJIyYeHHBIE

HemoHcmpayuu. Y cTpoiiCTBO KasopyuMeTpa pe3ysbTaThl, TIPEACTaBIATH WX B BUfe TabJIuL;

aHATM3UPOBATh TIPUUMHBI TTOTPeIIHOCTel U3MepeHni

9/9. JlaboparopHast 3aBUCUMOCTb Y/e/IbHOM TeIVIOEMKOCTH BellecTBa OT ero PaspabarbiBaTh  TUIaH  BBIMOJIHEHWS  pabOTHI;

pabora Ne 2 arperaTHOrO COCTOSIHUSI. OoTIpefieNnsiTh 3KCIIePUMEHTaIbHO y/le/TbHYI0

JlabopaTtopHast pabota Ne 2 «VI3MepeHHe yzenbHOU TEIVIOEMKOCTb  BellleCTBA M CpaBHHBaTb ee C

TeI/I0eMKOCTH TBEpPZOro Tesla» Tab/MMUHBIM ~ 3HaueHHWeM; OOBSCHATh TMOMyYeHHbIe

pe3ysbTaThl, IpPeACTaBIATh WUX B BUAe TabsuLy;

dHA/TU3WPOBATh IMTPUUNHBI HOFPELHHOCTeﬁ I/IBMEPEHI/II‘/’I

10/10. DHeprust TOIIMBA.

Y penbHast
cropanwus (§ 10)

TervioTa

TonnvBO Kak WMCTOYHMK 3HEPruM. YJe/bHas TeIuloTa
CropaHusi TOIUIMBA. AHanu3 Tabmuipl 2 yueOHMKA.
dopmysia Assi  pacueTa  KOJMUYECTBA  TETUIOTHI,
BbIZIe/ISIEMOT0 MPY CrOPaHKK TOI/IMBA. PellieHue 3azau.
Hemoncmpayuu. O6pasiibl pa3iuyHbIX BU/IOB TOIUIMBA,
HarpeBaHvWe BOJbl MPU CrOpaHUM COUpPTa WM ra3a B
ropeJike

OOBSICHATL (PU3NUYECKUN CMBIC/T Y/I€NbHON TErIOoThI
CropaHusi TOIUIMBA M DPacCUMTHIBATh ee; TIPUBOJUTD
MpUMepPBbl  3KOJIOTMYeCKd  UYHUCTOTO  TOTUIMBA;
K/IaCCUULPOBATE BBl TOIUIMBA IO KOMHUYECTBY
TEIJIOTHI, BIZIe/ISIeMO TIPU CrOPaHUH

11/11. 3aK0H COXpaHeHUsI
U TIpeBpallleHusi SHepruv

3aKoH COXpaHeHUst MeXaHUueCcKon SHEepruu.
[TpeBpaiijeHe MeXaHUUECKOW SHEPrUY BO BHYTPEHHIOH.

[IpuBOAWTL TpHMepHl IpeBpallieHus] MeXaHW4YecKOoMn
SHepPrMM BO BHYTPEHHIOIO, Ilepexofa 3Hepruu OT

B MeXaHNYeCKUX u INpeBpallieHne BHYTpeHHell 5HePrUy B MeXaHWYeCKYHo OJHOrO Tejla K [JpyroMy; IPUBOAWUTHL [pHUMepBI,
TET/IOBBIX sHepruto. CoxpaHeHHe SHEPTUM B TEIUIOBBIX MpoLjeccax. MO/ TBEPXK/JAlOLI[1ie 3aKOH COXPaHeHUsI MeXaHUUeCcKoi
riporjeccax (§11) 3aKOH COXpaHeHUs Y TIpeBpallleHNs] SHePryuu B IPUpo/ie JHEPIMH; CHUCTEMATHU3UpOBaTh W 0000ILaTh 3HAHUS
3aKOHa Ha TellJIOBbIe ITPOLIeCChI

12/12. KoHTpo/bHas KoutposnbHasi pabora 1o Teme «TerioBble siBeHUs» [IpuMeHsSITE 3HaHUS K peLlIeHHIo 3aau

pabora

13/13. ArperaTHble ArperaTHble COCTOsIHUA BellecTBa. Kpucramiueckve IlpuBoguTE TIpUMeEpBI  arperaTHBIX  COCTOSIHUAMN
COCTOSIHUS Bell|eCTBa. Tena. [InaBnenne u oTBepjeBanue. Temmeparypa BellleCTBA;  OT/IMUYAaTh  arperaTtHble  COCTOSIHUS
[TnaBneHue u miaB/ieHust. AHamu3 Tabuiel 3 yueObHuUKa. BeIIIeCTBA U 00BSACHATH 0COOEHHOCTH MOJIEKYJIIPHOTO

oTBepeBaHue (§ 12, 13)

Hemoucmpayuu. Mojieflb  KPpUCTA/IZTUUECKON pellleTKU
MOJIEKYJl BOJBI U KHUCJIOPOJA, MOJelb XaoTHYeCKOro
JIBIDKeHUs MOJIEKYJT B rase,
kpucta/uibl. OnbiThl. HabmoeHue 3a TasHMEM KyCOYKa

CTpO€HHUA Ta30B, )KI/I,E[KOCTEﬁ U TBEPAbIX TeJ;
OT/IMYaThb rpouecc IJ1aBJIEHUsA Tela oT
KpUCTA/UIM3allUi W TIpUBOJUTH IIPUMEPLI  3TUX
MpoLieccoB; IMpoOBOJUTL I/ICCHE,ELOBaTEHbCKI/Iﬁ




JbJia B BOJE

SKCIIEPUMEHT TI0 U3YUeHHIO IJIaB/IeHus], Je/laTh OTUeT
1 0OBSICHATH pe3yJ/IbTaThl IKCIIEpUMeHTa; paboTaTh C
TEKCTOM yueOHHKa

14/14. T'paduk nnaBaeHUs
u OTBep/IeBaHUs
KPHUCTa/UTTUeCKUX TeJl.
Y nenbHast TensjoTa
niaBienus (§ 14, 15)

YaenoHass Temsi0Ta IUIaB/IeHHs, ee (U3NUeCKUH
cMbIcT U eguHuMIa. OObBsICHeHHMe  IPOLECCOB
IUIaBJIEHUSI U OTBep/jeBaHNs Ha OCHOBe 3HAHHWH 0

MOJIEKY/IAPHOM CTPOEeHHH BelecTBa. AHaM3
tTabmuupl 4 yueOHuKa. @opMysna A pacueta
KOJ/IMYeCTBa TeIIOThI, Heo0X0MMOro ans

IVIaB/IEHUsI Teé/la W/ BbIC/IAOILEroca IIpU ero
KPpHUCTa/UTU3alluH

Anamu3upoBath TabiWUHBIE [AHHBIE TeMIIepaTyphl
TaB/ieHusi, rpaduK TI/IaB/AeHUs] U OTBep/eBaHus;
pacCcuMThIBaTh KOJTMYeCTBO TeIJIOTHI,
BBI/Ie/IAIOLErocs rpu KpUCTa//TU3aLuy;
yCTaHaB/IMBaTb 3aBUCUMOCTh TIpoliecca IIaB/eHdsl U
TeMIlepaTyphbl Tena; OOBSICHATL TPOLIeCCh M/IaBIeHuUs]
Y OTBepJieBaHUs Tela Ha OCHOBE MOJIEKYJISIPHO-
KMHeTHUYeCKUX Ipe/iCTaB/eHni

15/15. Peluenue 3agau

Pewenne 3azau no teme «Harpesanue tes. IlnaBnenue
U KpUCTa/uM3auusi». KpaTKoBpeMeHHasi KOHTPOJIbHAst
pabora o Teme «HarpeBaHue U TIaB/ieHUE Te»

OmnpepensTb  KOJWUYECTBO  TeIJIOTHI;  II0OJIyuyaTh
HEoOX0AVMBbIe JAHHbBIE U3 TAOJUL; IPUMEHSITh 3HAHUS
K pellIeHHUIo 3a7au

16/16. Ncnapenue.
HacsiimeHHbIH u
HEeHaChIIIeHHbINA map.
Konpencauus.
[MornoujeHue SHepruu
TIPYU MCTIapeHNU KUJKOCTH
U BBIJe/ieHHe ee TIpU
KoHZleHcaruy mapa (8§16,
17)

ITapoo6pa3zoBanue u  ucnapenue. CkopocTb
ucnapenusi.. HacblneHHbI M HeHacChIIeHHBIH map.
Konaencanusi mapa. Oco0eHHOCTH  INPOLECCOB
HcrapeHusi U KoHjeHcanuu. Ilor/omeHue 3Hepruu
NMpU MCNapeHMH JXMAKOCTH M Bbljie/leHHe ee IpPH
KOH/leHCal{Uy napa.

Hemoucmpayuu. fIBneHuve ucrnapeHus U KOHJeHCaLUu

OOBsCHATD MOHIKEHHEe TeMIIepaTyphl XKUAKOCTU TPH
WCniapeHny;

MIPUBOJUTEL TIPUMEpHI SIBJIEHHWI TPUPO/Bl, KOTOpbIe
0OBSICHSIIOTCS KOH/IeH aL[uel r1apa;

MIPOBOJIUTL MCC/Ie[JOBaTeNbCKUM JKCIIePUMEHT 110
W3yUYeHHUI0 WCrapeHust " KOH/leHcalluy,
aHa/IM31pOBaTh ero pe3y/bTaThl U [ie/laTh BbIBO/bI

17/17. Kurnenue.
Y nenbHast TensjoTa
rapoo0pa3oBaHuUs u
KOH/leHCaluu

(8 18,19)

IIpouecc kKunenusi. IIoCTOAHCTBO TeMiiepaTypbl NPH
KHIIEHMM B OTKPBITOM cocyje. PU3HYeCKUH CMBIC/
yAenbHOI Ten/I0ThI napoo0pa3oBaHus H
KOH/leHcauu. AHanu3 Tabmuupl 6 yueOHMKa. Pelnienue

3a/jau.
Hemoucmpayuu. Kunenve Bozbl. KoHgeHcauys napa

Pabotath c Tabmuuedt 6 yuyeOHWKA; TPUBOJUTH
TIPUMEPBI, UCTIOTb30BaHUs SHEPTHH, BbIZIE/IIEMOH MTPU
KOH/IEHCAIlUM ~ BOJSHOTO  Tlapa;  PacCUMTHIBATH
KOJIMYECTBO TEIJ/IOTHI, HeobXoMoe ISt
MpeBpallieHys B Map JKUAKOCTH J000M Macchl
MPOBOJIUTh  MCCJIe0BATe/IbCKUH  IKCIIEPUMEHT 110
W3YUEHWIO KUIIEHWsI BOJbBI, AaHAJM3MPOBaTh €ro
pe3y/IbTaThl, Ae/IaTh BHIBOJBI

18/18. Pelienue 3amau Pewlennie 3a7lau  Ha pacueT yAeNbHOW  TerJIOThI Haxomute B Tabmuije HeobXOAWMbIe —[JaHHEIE;
napoobpa3oBaHusi, KOJMUECTBA TEIUIOThl, OT/AHHOTO PacCuMThIBaTh KOJMYECTBO TEMJIOThI, MOIyYeHHOe
(monyueHHOr0) Te/IoM npu KOH/IeHCaluu (oTmaHHOe) TesoM, yAeNbHYI0 Ter/IoTy
(mapoobpa3oBaHKK) MapooOpa3oBaHus;  AHAJM3WPOBATh  Pe3y/bTaThl,
CPaBHUBATb UX C TaOJMUHBIMU JAHHBIMU
19/19. BnaxHocTtb BnaaxHocTb Bo3Ayxa. Touka POCBI. Crioco0mI IIpuBOAWTE NpUMepHI BAUSHUS BJI&KHOCTU BO3/yXa B
BO3/yXa. Criocobb1 oripefie/ieHUsi  BIOKHOCTH  Bo3Ayxa. [Mrpomerpsr: ObITy U  [eITeJILHOCTA  UEJIOBEKa;  U3MEPSTh
oripejie/ieHus1 BIQ’KHOCTH KOH/ICHCAJUOHHBIN U BOJIOCHOU. [IcuxpomeTp. BAOKHOCT  BO3Ayxa; paboratb B rpymme;
BO3JyXa (8 20). JlabopaTtopHasi pabota Ne 3 «V3MepeHHe B/IaXKHOCTU kaaccuduippoBaTh  TPUOOPBI  [IE  U3MepeHust

JTabopaTtopHast pabota Ne

BO37[yXa».

BJI&XKHOCTHU BO3JyXa




HJemoncmpayuu. Pa3nuuHble  BUBl  TUTPOMETPOB,
MICUXPOMETP, TICUXPOMeTpUYecKas Tab/miia

20/20. Pabora ra3sa u napa
pH pacIIvpeHny.
[suraresns BHYTpEHHero
cropanus (§ 21, 22)

Pabora rasa u mapa mpH pacupeHyu. TensioBbie

asurarenu. [IpuMeHeHre  3aKOHa  COXpaHEHWS |
TipeBparlLleHust SHepruu B TEeTUIOBBIX
JIBUTaTe/sAX. YCTPONCTBO M TPHUHIUMN  JAelCTBUSA
ABHTraresis BHYTPeHHero cropaHusi

(ABC). Dxooruueckrie pob/ieMbl TPU UCTIO/Ib30BaHUN
OBC.

Hemoucmpayuu. ITogrem  Bogpl  3a
CTeK/sIHHOM TpyOKe, Mogens [IBC

TOpIIHEM B

OO6BsicHsTL TIpUHLMN pabotel u ycrpoiictBo BC;
MpPUBOJUTL MpuMepbl  TpuMeHeHuss [IBC  Ha
MPaKTHKe; OOBSCHATHL 3KOJOTHUECKHEe TPO6JIeMbI
ucnosb3oBanus IBC v nyTy ux pelleHus

21/21.11apoBasi TypOvHa.
KIL[ TeI/I0BOIr0
nsurarens (§ 23, 24)

YcrpoiictTBO W OpUHOUN JAedCTBHA  MApOBOM
Typounbl. KIIJI TemsioBoro aBuratens. PeiiieHue
3a7a4.

Hemoucmpayuu. MoJiemnb mapoBoii TypOHHBI

OOBSICHSIT YCTPOWCTBO U MPUHIIUI PabOTHI MAapoBOi
TypOMHBI,  TIPUBOAUTH  TIPUMEPbI  NPUMEHEHUs
MapoBoi TypOMHBI B TexHUKe, cpaBHUBaTh KII][]
pas/IMYHbIX MallWH U MeXaHU3MOB

22/22. KoutposbHas KoHTponbHasi paboTa 1o TeMe «ArperaTHble COCTOSIHUS IIpumensTh 3HaHUA K peLleHUIo 3a/a4

paborta BeIIleCTBa»

23/23. O06o01aroLui O6061aronMii Ypok 1o TeMe «TerioBble sIBIIeHUs» BeicTynmate € fAoOK/Iajamy; — 1eMOHCTPUpPOBAaTh
YPOK TIpe3eHTaLuy;

y4acTBOBaTh B 0OCY)KAeHUN

JJIEKTPUYECKUWE ABJIEHUS (29 u)

24/1. Dnektpusauus Ten OnekTpu3anusa  Tea. [lea  poja  3/eKTPUUECKUX OOBSICHSITb B3aUMOJIEHCTBHE 3aPSDKEHHBIX Tel U
TpY  CONPUKOCHOBEHHHU. 3aps0B. BsaumopeiictBue 0/JHOMMEHHO U CyIlleCTBOBaHHE [JBYX PO/IOB 3/1eKTPUUECKUX 3apsifiOB;
BsanmopeticTBue Pa3sHOMMEHHO 3apsKeHHBIX TeJl. aHa/IM3UpOBaTh OITBITBI; MIPOBOJUTH
3apspKeHHBIX Ter (§ 25) Jdemoncmpayuu. Dnektpusaima  Ten.  [IBa  poga WCCTIeJOBaTebCKUI SKCIIePUMEHT

3/1IeKTPUYECKUX 3apsifioB.

Onbimpl. Habnmoflenie  27eKTpy3aliud  Tesl  TIpU

COIIPMKOCHOBEHNUH
25/2. DJIEKTPOCKOIL. YcTpolicTBO anekTpockona. IlonsaTusa 00 OG6Hapy»XvBaThb Has/IeKTpHU30BaHHbIe Tesa,
OrnekTprueckKoe rose nekTpuyeckoM mosie. ITosle Kak o0coObI B 3/IeKTPUUECKOe T10Jjle; M0JIb30BaThCs 37IeKTPOCKOIIOM;
(8 26, 27) MaTepum. OTipejie/iATh M3MeHeHue CUJbl, [JeicTBytomlel Ha

JemoHcmpayuu. YCTPOICTBO W TIPUHLMIT  [[eHCTBUSA 3apsDKeHHOe TeJlo TIPU Y/a/eHUH U TIPUO/IKEeHNH ero

3JIEKTPOCKOTIA. DIeKTpOMeTp. [HeticTBue K 3apsDKeHHOMY Temy

3/1eKTPUYECKOr0 TOJIS. O6Hapy»XeHHe T0JIst

3apsDKEHHOTO I1apa

26/3. HenrumocTb
3/IEKTPUYECKOro  3apsja.
OJIEKTPOH. CrpoeHue

aToma (8§ 28, 29)

Jle/IMMOCTh 3JIEKTPHYECKOro 3apsjfa. JJIeKTPOH —
yacTuna C HalMeHbLIUM /IEKTPUYeCKHM
3apsajom. EnvHunia ssnektpuueckoro 3apsizia. CTpoeHue
aroma. CrtpoeHue spapa aroma. HeHTpoHBbI.
IIporonbl. Mosenu aToMOB BOZOPOJA, Tesvs, JUTUS.

O6BsicHsTh onbiT Modde - MunnvkeHa; 0Ka3bBaTh
CYLIeCTBOBaHME UaCTUI], WMEIOLUMX HaWMeHBIINI
3JIEKTPUUEeCKU 3apsi; 00bscHATL obOpa3oBaHUe
TOMOXKUTENIbHBIX M OTpULIATe/NbHBIX  LOHOB;
MIPUMEHSATh 3HAHUS M3 Kypca XUMHM U GU3UKU [JisT




Wonsl.

Hemoucmpayuu. [lenuMoCTb 371€KTPUYECKOro 3apsja.
[lepeHoc 3apsifa C 3apsyKeHHOTO S/eKTPOCKONa Ha
He3apsDKeHHBIN € MOMOILBI0 TPOOHOTO IapHKa

0ObsICHEHUsI CTpOeHHs aToMa; paboTaTk C TEKCTOM
yuebHMKa

27/4. O6bsicHeHue
3/IEKTPUUECKUX SBIEHUH

(830)

O0bsicHeHHe Ha OCHOBe 3HAHMII O CTPOEHHUH aToMa
3/IeKTpHM3aliiy Te/l IPH CONPHKOCHOBeHUH, Iepejaye
4YacTH 3J1eKTPHYeCcKOro 3apsja OT OfHOr0 Tela K
ApyroMy. 3aKOH COXpaHeHHA 3/IeKTPUYeCKOro
3apsapja.

Hemoucmpayuu. SneKTpusanus 3/71eKTpOCKona B
5/IEKTPUUECKOM TI0jle  3apsDKEHHOro Tesa. 3apsfjka
3/IEKTPOCKOTIA C TIOMOILBI0 METalIMYecKOro CTep>KHS
(omeir o pHuc. 41 yuebHMKa). Ilepesaya 3apsifa OT
3apspKeHHOH IMa/louKy K He3apsDKeHHOU THITb3e

OOBICHSTD 3/IEKTPU3ALIUIO Ten pu
COTIPUKOCHOBEHWY; yCTaHaBJIMBaTh
riepepacripefie/ieHie 3apsija IIpH IIepexofie ero C
Ha3/IeKTPU30BaHHOTO Tejla Ha HeHasJeKTPU30BaHHOe
MpY  COTMPUKOCHOBeHWM;  000011aTe  CriocoObl
5/IEKTPU3AL{1H TeJl

28/5. ITpoBogHUKY, [JlejieHHe Bel[eCTB MO CHOCOOHOCTH NPOBOJUTH Ha ocHoBe 3HaHWI CTpoeHWs aroma OOBSICHSTh
TI0/TyTIPOBOAHUKU u 3/IEKTPUYeCKUI TOK Ha NMPOBOJHUKH, Cyll[eCTBOBaHWe TIPOBOJHUKOB, MOIYIIPOBOAHUKOB U
HEeTpOBOAHUKU NMOJIYNIPOBOJHUKH M JUIJIEKTPUKHU. XapaKTepHas JIW37IeKTPUKOB; TPUBOJUTL TPUMEPLI TIPUMeHeHHs
snekTpruyectBa (§31) 0COOEHHOCTD TIOTYTIPOBOJHUKOB. TIPOBO/JHUKOB, I1OJIyTIPOBOIHUKOB U JU3/IeKTPUKOB B
Hemoncmpayuu. TTpoBogHUKYI u JIU3/IeKTPUKU. TEXHUKE, TIPaKTUYeCKOro TIpUMeHeHHsI
[IpoBOgHUKY W AUS/EKTPUKU B 3/IEKTPUYECKOM IIOJIe. MOTYTIPOBO/THUKOBOTO  /IN0/ia; Habmojate paboty
[TosyTIpOBOTHUKOBBIM WO, Pabora TIOJTyTIPOBOJHUKOBOTO IU0Ja
TOJIyTIPOBOAHUKOBOTO AUO/A
29/6. SneKTpUUeCKHUH TOK. JJIEKTPUUYeCKUH TOK. YCJIOBUSI CYIIeCTBOBAaHHUS OOBSICHITH  YCTPOWCTBO CYXOr0 TajibBAHUUECKOTO

WcTounuku 3/IEKTPUYeCKOro TokKa. VICTOUHMKH 3/1eKTPHYeCcKoro 3/1eMeHTa;  TNpPUBOJUTH  IPUMepbl  MCTOUHUKOB
3/1IeKTPUYECKOro TokKa (8§ ToKa. KpaTKoBpeMeHHasi KOHTpPOJ/IbHasi paboTa mo Teme 3JIEKTPUUECKOTO TOKA, OOBACHATh WX Ha3HAUeHUE;
32) «DnekTpusanys Tesl. CTpoeHUe aToMa». KJacCU(UIMpOBaTh ~ UCTOYHHMKU  371eKTPUYeCKOro
Hemoncmpayuu. DnekTpodopHast MalllHa. TOKa; TpUMeHATb Ha [IpaKTHMKe IpoCTeMIne
[peBpailieHne BHYTpPeHHel 3HEPrUd B 3JIEKTPUUYECKYIO. WCTOUYHMKA  TOKa  (Ta/bBaHUYECKUM  3JIeMeHT,
[elicTBUe 3/1€KTpPMYECKOro TOKa B TMPOBOJHMKE Ha aKKyMYJISITOPbI TATAHUS)
MarHuTHYIO CTpesiKy. [IpeBpalijeHre SHepruy U3nydeHus
B 3/IEKTPUYECKYI0 3Hepruio. ['aibBaHNUeCKUil 3/1eMeHT.
AKKyMyJISITOpBL,
(doro3nemeHThl. ONBITHI. VI3rOoTOBR/IEHNE
raJbBaHUUECKOTr0 3/1eMeHTa U3 0Bolllell Uin (GpyKTOB
30/7. DJeKTphvecKas JJleKTpHYecKas Iellb U ee COCTaBHbIe YaCTH. Cobupath  37eKTpUYeCKyl0  1iellb;  OOBSICHATH
LeNb U ee COCTaBHbIe YcnoBHBle 0003HaueHHs, IpUMeHsieMble Ha CXeMax 0COOEHHOCTH 3/MeKTPUUYECKOT0 TOKa B MeTaljax,

yacti (§ 33)

3/IeKTPUUECKHUX 1ierei.
Hemoncmpayuu. CocrasneHue
3JIeKTPUYECKOH LT

TpocTeiteit

Ha3HayeHHe MCTOYHHMKA TOKA B JIEKTPHUECKOU LM
pasiuyarhb 3aMKHYTYIO u Pa3OMKHYTYO
3/IeKTpUUeCKHe 1jery; paboTaTb ¢ TEKCTOM yueOHMKa

31/8. DneKTprUyecKuil TOK
B Mera/iax. [leiicTBus

ITpupoza 3/1eKTprueckoro Toka B MeTaiax. CKOpOCTb
pacrpocTpaHeHust 3/IeKTPUYECKOr0 TOKa B

HpI/IBO,ELI/ITb NnpruMepbl XWMHUYECKOIo U TelyioBOIro
rE[(EI\/JICTBI/ISI 3JIEKTPUUYECKOI'0 TOKAa M UX MCII0/Ib30BaHUA




3/1eKTPHUYECKOr0
Hanpasnenue
3JIeKTPUYEeCKOro TokKa (8§
34—36)

TOKa.

rpoBo/iHUKe. [ledcTBUSA 3JIEKTPUY€eCKOro
ToKa. [IpeBpallieHrie 5Hepruy 3/€KTPUYECKOTrO TOKa B
Jpyrue BUbl 3Hepruu. HampaBrieHue 3/1eKTpUYeCcKOro
TOKa.

Hemoncmpayuu. Mogenb KpUCTa/lNIAYeCKON DeIIeTKH
MeTasiia. TernjoBoe, XUMUUECKOe, MAarHUTHOE [1eHiCTBUS
ToKa. ["'anbBaHOMETD.

Onbimbl. B3auMogeilicTBUe TPOBOJHUKA C TOKOM U
MarHuTa

B TexHUKe; OOBSCHATH TeEIIOBOE, XUMHUECKoe U
MarHUTHOe [eliCTBUsI TOKa; paboTaTb C TEKCTOM
yuebOHUKa; K/1accuUIPOBaTh JelicTBUs
3JIeKTPUUECKOT0 TOKa; 060011aTh U /Ie/laTh BHIBOABI O
MPUMEHEHHH Ha TIPAKTHKe 3/IeKTPHUeCKUX MpUOOPOB

32/9. Cuna TOKa. Cuna Toka. VIHTeHCUBHOCTb 5/IEKTPUUECKOTO TOKa. OOBSICHSTD 3aBUCUMOCTb WHTEHCUBHOCTU

EfuHunsl  cunel  TOKa dopmyna f/1s1 onpefiesieHUs] CU/bl TOKa. EQVHULIBI CUbI 5/IEKTPUUECKOTO0 TOKa OT 3apsija U BpeMeHH;

(837) ToKa. Pemienue 3azau. PacCUUTHIBATh 110 (hOPMYyJie CHITY TOKa;
Hemoncmpayuu. B3avmogelicTBre [BYX INapasienbHbIX BBbIpa)KaTh CHJTy TOKA B Pa3/IMUHbIX eJUHHLIAX
TIPOBO/JJHUKOB C TOKOM

33/10. AmnepmeTp. Hasnauenue ammnepmerpa. BkioueHue ammepmerpa Bktoyate ammepMeTp B LieMb; OMNpeAe/siTh LieHy

V3MepeHue CUIbI TOKA
(8 38).

JIabopaTopHasi paboTa
Ne 4

B Ienb. OnpefieneHde LEeHBl JleJIeHNs] €ro IIKasbl.
V3amMepeHue CUIbI TOKA Ha Pa3MYHBIX yUacTKax LeMy.
JlabopaTopHast pabora Ne 4 «Cbopka 3/eKTpUYeCKOi
Led W W3MepeHue CUIbl TOKA B €€ pa3/IM4HBIX
ydacTKax».

Hemoucmpayuu. Amnepmetp. V3mepeHnie CUsibl TOKa C
MOMOIIIBIO aMITepMeTpa

JeJieHHsi aMIiepMeTpa W TajbBaHOMETPa; YepTUThb
CXeMbI 3JIEKTPUUECKOU L|eMH; U3MEPATh CUTy TOKA Ha
Pa3/MUHBIX yuacTKax Lieny; paborars B Tpyre

34/11. DJIeKTpUUYecKoe
HanpspkeHre.  EQMHULIBI
HanpsbkeHus (§ 39, 40)

J/IeKTpUUecKoe HampsDKeHHe, eUHNLA HarpsDKeHUs].
®opmysia [/ ONpefie/ieHUs] HaNpsyKeHusl.  AHamu3
Tabnuipl 7 yueOHUKa. PellieHue 3azay.
HemoHcmpayuu. DyieKTpryecKye 1ieMH C JIaMITIOUKOW OT
KapMaHHOTO (oHapsi ¥ aKKyMYyJIITOPOM, JIAMITOM
HaKaJIMBaHUs U OCBETUTE/ILHOM CEThIO

BripakaTe HampsbkeHue B KB, MB; aHamu3upoBathb
TabnMyHbIe JaHHBIE, paboTaTh C TEKCTOM Yy4eOHUKa;
paccurThIBaTh HarpspKeHHe o dbopmye;
yCTaHAaB/IMBaTh 3aBUCUMOCTh HAIpPsDKEHUsT OT PabOThI
TOKa 1 CHJIbI TOKa

35/12. BonbeT™mertp.
V3mepeHue HarpspKeHUsI.
3aBUCHMOCTb CHJIBI TOKa
oT HanpspkeHus (8§41, 42)

N3mepenye HanpspKeHHs BOJILTMeTPOM. BKirouenue
BOJIbTMeTpa B Lenb. OnpeienieHue 1ieHbl JlefIeHus! ero
mKanel. V3MepeHre HampsDKeHUsI Ha  Ppas/MUHbIX
y4JacTKax Lielld U Ha UCTOUHMKe TOKa. PellleHue 3afau.
Hemoucmpayuu. BonstmeTp. V3MepeHre HarpspKeHUs
C TIOMOLIBIO BOJIETMETpa

OrnpesensiTb LieHy Je/ieHWsI BOJbTMeETpa; BK/IIOUATh
BOJMLTMETP B 1lelb; U3MepATb HarpsbkeHWe Ha
Pa3/MUHBIX yyacTKax Lieru;

YEepPTUTb CXeMbI 3/IeKTPUUECKOil LIen




36/13. DJIeKTprhUecKoe
COIPOTHUBJIEHNE
MIPOBOAHUKOB. EQMHUIIBI
comnporuBiieHus (§ 43).
JIabopaTopHasi paboTa

Ne 5

J/1eKTpuyecKoe conporuBaenue. OnpeeneHuye
OTBITHBIM ~ TyTE€M 3aBUCMMOCTH CWIBI TOKa OT
HaNpsDKeHUsT TpPU TMOCTOSTHHOM COMPOTHBJIEHHH.

IIpupopa 3/1eKTpUYECKOro CONpOTHB/IEHUS.
JlabopaTopHasi pabota Ne 5 «/3mepeHue HarpsDKeHUs
Ha pa3/IMYHbIX YYaCTKax J1eKTPHUUECKOH Leru».
Jemoucmpayuu. J1eKTpUUecKuid TOK B  pas/MUHBIX
MeTalIMueCcKuX MPOBOJHUKAX. 3aBUCUMOCTb CU/IbI TOKa
OT CBOMCTB IIPOBOJHUKOB

Crpouth TrpauK 3aBUCMMOCTM CWIbl TOKa OT
HarpsDKeHUs; OOBSCHATH TPUUMHY BO3HHUKHOBEHMUS
CONPOTHB/IEHNS]; aHA/IM3UPOBaTh Pe3y/bTaThl OMNbITOB
U rpaduky; cobupaTh  SJEKTPUUECKYIO IIeMb,
W3MepsITh HarpspKeHre, 10JIb30BaThCsl BOJIBTMETPOM;
yCTaHaB/IMBaTb  3aBUCHMOCTb CHJBI  TOKa  OT
HanpsDKeHUs1 U COTTPOTUBIIEHUS IPOBO/JHUKA

37/14. 3akoH Owma pnisa
yuacTka Leni (§ 44)

YcTaHOB/IEHWe Ha OMbITe 3aBUCUMOCTH CHUJIBI TOKa OT
CONPOTHB/IEHUS] NIPY TNOCTOSTHHOM HarpspKeHHU. 3akoH
Owma s yuacTka Liend. PereHve 3azau.
JeMoHCcTpauuu.  3aBUCMMOCTb  CW/IBl  TOKa  OT
CONPOTHB/IEHHS]  TIPOBOJHMKA TIpM  TOCTOSTHHOM
HanpsDKeHWU. 3aBUCUMOCTb CUJIBI TOKa OT HalpsDKeHUs
TIPY TTOCTOSIHHOM COTIPOTHBJ/IEHUH Ha yJacTKe Lieru

YcTaHaBMMBaTh  3aBUCHMOCTb  CW/IBI  TOKA B
MIPOBOJIHUKE OT COINPOTHBJIEHUS 3TOTO NPOBOJHUKA;
3anuckiBaTh 3aKkOH OMa B Buje (GOPMYJbI; peliaTh
3aflauM Ha 3akoH OMa; aHa/lM3UpoBaTh pe3yJbTaTbl
ONBITHBIX [JaHHBIX, IPUBE/IEHHBIX B Tabsiuiie

38/15. Pacuer
COTIPOTUBJIEHUS
[IPOBOJHUKA.  YeJ/bHOe

cornpotuB/eHue (§45)

CooTHOLIeHHEe MeXJy CONpPOTHB/IEHHeM MPOBOJHUKA,
ero JTMHOU u IIOLLa/IbIO II0I1ePeYHOr0
ceueHUs. Y Ae/IbHOe COMPOTUBJ/IEHHE
NPOBOJAHUKA. AHanmu3 Tabmuiel 8 yuebHrKa. PopmyJia
JJis pacyeTa CONMPOTHB/IeHUsI NMPOBOAHMKA. PerieHue
3a/au.

Jemoucmpayuu. 3aBUCUMOCTb CONPOTUBJIEHUS
TIPOBOJJHUKA OT ero Pa3MepoB U pojia BelllecTBa

WccnepoBatsb 3aBUCUMOCTh COMPOTUBJIEHHS
MPOBOJHUKA OT ero J/AWHbI, IJIOLIAJX TOMepeyHoro
ceueHWss M MaTepuasa TIPOBOJHUKA; BLIUMC/ATH
yZenbHOe CONPOTUB/IEHUE NTPOBOJHUKA

39/16.  Ilpumepbl  Ha
pacyeTr  CONPOTHUB/IEHUS
TIPOBOJIHUKA, CUJIBI TOKA U
HanpsbkeHus (§ 46)

Pemrennie 3aau

I-IepTI/ITI: CXeMbl BHEKTPI/I‘«IECKOﬁ erny; paCcCUNThIBaTh
3JIeKTpHUYeCKOoe COIPOTHUBI€HHE

40/17. Peoctatsl (§ 47).
JlabopaTopHasi paboTa
Ne 6

ITpuHIMn JlelicTBUSA U Ha3HaUeHHe peocTara.
IMoxx/rOUeHe peocTara B Liellb.
JlabopaTopHasi pabota Ne 6 «PerymupoBaHue CUJIbI TOKA

peocTaToM».
JemoHcmpayuu. YCTPOICTBO W TIPUHLMIT  [[eHCTBUSA
peocrara. PeocTars! pasHbIX KOHCTPYKLIMI:

TIO/I3YHKOBBIM, IITENCe/bHbIM, MarasuH COTIPOTHBJIEHUM.
VI3aMeHeHVe CHJTBI TOKA B LIEMH C IOMOILBI0 PeocTaTa

CobupaTb  3/EKTPHUUECKYIO Iiefb;  I[0Jb30BaThCs
peocTaToM [ijisi Pery/JMpOBaHMsl CHIbI TOKa B IieMy;
paboraTe B TpyIe; TPEJCTaB/IsATh Pe3y/bTaThl
v3MepeHUii B Bufe Tabmui; o600uiaTh W JAenarthb
BBIBO/IbI O 3aBUCHMOCTH CHJIBI TOKA ¥ COTIPOTHUBIICHUS
TIPOBO/IHUKOB

41/18.
pabota Ne 7

JlabopaTtopHasi

Peiienue 3azau.

JlabopaTopHast pabota No 7 «V3mepeHue
COTIPOTHUBJIEHHS TIPOBO/JHUKA TIPH TIOMOIL[M aMIiepMeTpa
Y BOJIETMETpa»

CobupaTth  3/€KTPUUECKYIO  Liellb;  U3MEpSTh
COTIDOTUB/IEHWE  TIPOBOJHMKA  TPU  IIOMOLIU
amriepmeTpa u BOJIbTMETPA; TIpe/iCTaB/ISTh

pe3y/bTaThl U3MepeHUH B Bufe Tabmui; paboTtath B
rpyrie




42/19. TlocnenoBarenbHOe
coeZIMHEeHNe TPOBOIHUKOB

(8 48)

IlocnepoBare/ibHOE  CoefiMHeHHe  NPOBOJHHKOB.
ConporuB/eHHe MNOC/Ie0BAaTe/IbHO COeAMHEHHbIX
NpoBOAHUKOB. CHJla TOKA U HAallpsDKeHHUe B LieNy NpH
noc/ie/[0BaTe/IbHOM coeuHeHUH. Pelienue
3a1au. [lemoucmpayuu. Lleie ¢ moc/iefioBaTeIbHO
COeJJMHeHHbIMU JIaMIIOUKaMH, ITOCTOSIHCTBO CUJIbl TOKa
Ha Pas/IMUHBIX y4yacTKax Lielu, U3MepeHre HalpsyKeHus
B IIPOBOJHUKAX TIPU 110C/IeI0BaTe/IbHOM COeJuHeHU!

IIpuBoUTH
MOC/Ie/IOBATE/ILHOTO  COeIUHEHUS
pacCUMThIBaTH  CWIy  TOKa,

COTIPOTHBJIEHNE Tpu MoC/ieJOBaTeTIbHOM
coefuHeHuM; 00001aTh U JefaTh BbIBOJAbI O
3HAUEHWH CHUJIbl TOKA, HAMPSUKEHUS] U COTMPOTHUB/IEHHUS
TIpH M0C/Ie[J0BaTe/IbHOM COeJUHEHUU TIPOBOJHUKOB

MIpUMepbI TIPUMeHeHHsT
TIPOBO/IHUKOB;

HarpspkeHne nu

43/20. [TapannensHoe
coeZIMHEeHHe TPOBO/IHUKOB

(849)

IlapannensHoe coevHeHHe NPOBOAHUKOB.
ConporuBieHde ABYX Mapa/uJle/ibHO COeJHHEHHbIX
NMPoOBOAHUKOB. CHJla TOKA U HAallpsDKeHHUe B LeNH IpH
napa’suie/JibHOM CcoeAuHeHuH. Pelienue 3azau.
Hemoucmpayuu. Llene ¢ mnapasjie/bHO BK/IFOUEHHBIMU
JIaMIIOUKaMU, M3MepeHue HalPsUKeHUsl B IIPOBOJHUKAX
TIpY Tapasjie/lbHOM COeIMHeHUH

IIpyuBOAUTL MPUMeEphl TIPUMEHEHUs IapasiiebHOro
CoeIHEeHHsI TPOBOJHUKOB; PACCUNTLIBATh CH/IY TOKA,
HarpsDKeHWe W COTPOTHB/IEHWE TpU Tapasuie/ibHOM
coefuHeHuM; 00001aTh U JefaTh BbIBOJAbI O
3HAUEHUU CUJIbI TOKA, HATIPSDKEHUS] ¥ COTIPOTHB/IEHUST
TpY MapasijieJlbHOM COeJUHEHUN TIPOBOJHUKOB

44/21. Pelenue 3asau

CoefvHeHre TPOBOJHUKOB. 3akoH OMa Jjs ydyacTka
LU

PaccuutbiBaTh CHUITy TOKa, HarpskeHue,
COIpOTHBJ/IEHHUE npu napaJ/ijie/JibHOM nu
rnoc/j1en0BaTe/;IibHOM CoeqVHeHUH TMPOBOJHUKOB;

NPUMEHATDb 3HAHUSA K PELlIeHUI0 3a4a4

45/22. KonTponbhas KoHTponbHast pabota mo TeMaM «DJIeKTPUUYECKUM TOK. IIpriMeHATH 3HAHUA K PeLleHHIo 3a/a4
pabora Hanpsokenue», «CorpoTuBiieHue. CoenviHeHne
MIPOBOJJHUKOB»
46/23. Pa6ota u Pa6ora 3ekTpuueckoro Toka. opmysa Jjisi pacyera PaccunteiBaTh paboTy U MOIHOCTEL 3JIEKTPHUECKOTO
MOIL{HOCTb pabotel Toka. EauHuIpl paboThl ToKa. MOLIHOCTH TOKQ; BbIpa)KaTh eIMHULYY MOLHOCTH Yepe3 eJWHULIbI

3/7IeKTpUYecKoro Toka (8
50, 51)

leKkTpUUyeckoro  Toka. Popmyna  ajis  pacyeta
MOII[HOCTH 3JIEKTPHUECKOT0 TOKA. EJIMHUIIBI MOII[HOCTH.
Anamu3  Tabmuipr 9 yuebHuka. IIpubop g
oripe/iesieHust MOIITHOCTH TOKa. PerieHue 3a7au.
Hemoucmpayuu. Vi3mMepeHre  MOIIHOCTH  TOKa B
71ab0paTOPHOM 3/IEKTPOTJIUTKE

HarpspKeHUs u CHJIbI TOKa, yCTaHaB/IMBaTh
3dBUCHUMOCTb pa60TBI 3JIEKTPUUECKOIr'o TOKa OT
HaripskKeHusd, CHJIBI TOKa u BpPEMEHH;

KIaCCUUIIMPOBATh  3€KTpUUYecKre NpPUOOpPEl MO
noTpeO/1sieMOi UMH MOIITHOCTH

47/24. Epaunuibl paboTbl
3JIEKTPUUECKOTO TOKa,
MpUMeHseMbIe Ha
TIpaKTHKe (8 52).
JlabopaTtopHast pabora Ne
8

dopmyaa [l BBIUKC/IEHUsT pabOThI 3€KTPUUECKOrO
TOKAa uepe3 MOII[HOCTb U BpeMsi. ETUHUIIbI paboThl TOKa,
WCMO/Ib3yeMble Ha TMpakTUKe. PacueT CTOUMOCTH
M3Pacxo/I0BaHHOM 3/IEKTPOIHEPTHH.

JlabopaTopHast pabota Ne 8 «V3mMepeHye MOIHOCTH U
paboThI TOKA B 3/IEKTPUUECKOMH JTaMITe»

Bripaxkats paboty Toka B BT ¢ u; KBT * u; u3mMepsiTh
MOIITHOCTE W paboTy ToKa B JiamIle, WCIOIb3Ys
aMIiepMeTp, BOJIBTMETp, Yachl; paboTaTe B TpYIIIE;
0000111aTh U Jie/IaTh BHIBO/BI O MOIIIHOCTH U paboTe B
3/IeKTPUYeCKOl JIaMIIouKe

48/25. Harpesanue
TIPOBOZHUKOB
/IeKTPUYECKUM  TOKOM.

3akoH [xoyns - JleHna (8
53)

dopMmysa AJaA pacueTa  KOJMUYeCTBa  TeIUIOTHI,
BBIJIE/IIOLIEroCs B TPOBOJHUKE IIPU TIPOTEKAHUM IO
HeMy 3JIeEKTPUYeCKOoro Toka. 3akoH [hxoyns—JleHa.
Pemienue 3agau.

Jemoncmpayuu. HarpeBanue TIPOBO/JHUKOB u3

OOBSICHSITb HarpeBaHWe TPOBOJHUKOB C TOKOM C
TIO3ULIUY MOJIEKYJ/ISIPHOTO CTPOEHHUS BelllecTBa;
pacCUUThIBaTh KOJMUECTBO TETUIOTHI, BBIJE/sIeMOe
MMPOBOJHUKOM C TOKOM 0 3aKOHY [I>xoyind - JleHna




Pa3/IMUHBIX BELIECTB 3JIGKTPUUYECKHNM TOKOM

49/26. Kongencarop
(8 54)

KonpieHcaTop. DeKTpoeMKOCTh KoHZeHcaTopa. Pabota
5/IeEKTPUUECKOro  TOoJsi  KOHJeHcaropa.  EauHuia
3/IeKTPOEMKOCTH KOH/leHcaTopa. PereHne 3azau.
[HemoHnctpauyu. [Tpocreiimmii KOH/eHCATOp, pa3/uyuHble
TUMBI KOH/IEHCAaTOpOB. 3apsjka KOHAeHcaTtopa OT
3/1eKTPO(OPHON  MallvHBI,  3aBUCUMOCTb  €MKOCTH
KOHJileHcaTopa OT IUIOIIaAX TMJIacTUH, AUIeKTpHKa,
PACCTOSIHUSI MEXKY T/IaCTHHAMU

OOBICHATL Ha3HAUEHMsI KOHZIEHCAaTOPOB B TEXHUKE;
00BSACHATL CIIOCOOBI yBeJIMUeHHs W YMEHBbIIEHUA

€MKOCTH KOH/IEHCaTopa; PacCUUTHIBATH
3JIeKTPOEMKOCTh  KOHZIeHCcaTopa, paboTy, KOTOpYIo
COBepILIAeT 3JeKTPUUeCKoe TII0jle  KOHZEHCATopa,

SHEPTrHI0 KOHJZEeHCaTopa

50/27. Jlamna
Haka/IUBaHUsL. JJeKT
puyeckre
HarpeBaTesbHble
TIpHUOOPHI. Kopotkoe
3aMbIKaHue,

npejoxpanuteny (§ 55,
56)

Pa3nuuHble BHUJBI /1aMIl, WCIIOJ/Ib3yeMble B OCBELLeHUU.
YcrpoiicTBo slamnibl HakaauBaHUA. TeruioBoe felicTBUe
TOKa. OJIeKTpUYeCKWe HarpeBaTejibHble — MPUOOPEL.
[IpyurHbI Neperpy3ky B Lield ¥ KOPOTKOI'O 3aMbIKaHUSL.
IIpepoxpanuTeny.

Jemoucmpayuu. YCTpPOMCTBO W TNPUHLUI [eWCTBUS
JIaMIIbI HaKa/IMBaHWA, CBETOAUOAHBIX nu
JIOMHWHECLIEHTHBIX JIaMII, 3JIGKTPOHarpeBdaTe/IbHbIe
NpUOOPBI, BUJBI TIPeJ0XpaHUTenel

Pa3nuuaTb 1O TIPUHLUIY  JAeWCTBUSL  JIaMIIbI,
WCIIO/b3yeMble JIJIsi OCBeLeHUs], TpejOXpaHnuTeN B
COBPEMEHHbIX nipubopax; K/IaCCUPUIIUPOBATD
JIAMMOYKH, MpUMeHsieMbIe Ha TIPAKTUKe;
aHalM3VpOBaTh W [ieflaTh BBIBOABI O TIPUYMHAX
KOPOTKOT'O 3aMbIKaHUS;

CpaBHUBATh RE

sHeprocbeperarorye JaMIIouKy

HaKa/IMBaHUA nu

51/28. KoHTtponbHast KonTposibHast pabora 1o Temam «PaboTa ¥ MOIIHOCTD IIpumensaTH 3HaHUS K peLleHUI0 3a/1a4
pabota 3/IeKTPUYECKOr0 TOKa», «3akoH Jhxoyns - JleHua»,
«KonpeHcaTop»

52/29. O6o06m1aronii O6o6mjamonuii  ypok 10 Teme  «DJIeKTPUUECKUe BbicTynate C [JOKIa[IOM WIM CIyHIaTh [JOK/Ia/bl,

YPOK SIBJTEHUST» TIO/ITOTOB/IEHHbIE C MCII0/b30BaHUEM IIpe3eHTalllu:
«/cTopust pa3sBUTHUS 37EKTPUUECKOrO OCBELeHUsI»,
«crnonb3oBaHue TeIUIOBOr0 JeucTBus
5/IEKTPUUECKOTO TOKAa B YCTPOMCTBE TeIUIML] U
WHKy0aTopoB», «VIcTopus co3paHust KOH/IeHCaTopay,
« TIlpuMeHeHMe aKKyMyJIITOPOB »; U3TOTOBUTH
NeliieHCKyI0 6aHKY

JJIEKTPOMAT'HUTHBIE SIB/IEHUS (5 u)
53/1. MarHuTtHoe TIOJe. MarautHoe moJie. YCTaHOB/IEHUE  CBSI3U  MEXAY BbISBAATE CBSI3b MeXJY 3/€KTPUUECKHM TOKOM U

MarnurtHoe rosne 3/IeKTPUYECKUM TOKOM W MarHUTHbIM TmosieM. OmnbIT MarHUTHBIM T[10JieM; OOBSACHSTh CBsI3b HAMpaB/eHUs

MpsIMOTO TOKa. Jpcrena. MaruuTHoe mnoJie npsAMOro MarHATHBIX JIMHMM MAarHUTHOrO IO TOKa C

MarHuTHbIe TMHUA TOKa. MarHMTHbIE IMHUHA MAarHUTHOT'O IOJIs. HarpaB/leHWeM TOKa B TIPOBOJHUKE; TMPUBOAUTD

(8 57, 58) Jdemoncmpayuu. KaptrHa MAarHATHOTO oS TpUMepbl MarHUTHBIX SIBJIEHUW; yCTaHaB/IMBaTh CBSI3b
MPOBOJHUKA C TOKOM, pacIlojioKeHHe MarHUTHBIX MEXJY CylLl[eCTBOBaHMEM 3/eKTPUUeCKOro TOKa U
CTPeJIOK BOKPYT MPOBOJHKKA C TOKOM. MarHUTHBIM [10JIeM; 00001[aTh U ZenaTh BLIBOZBI O
OnbimbL. B3auMojelicTBe TIPOBOJHUKA C TOKOM W PacIio/ioKeHUH MAarHUTHBIX CTpeJioK BOKDYT
MarHuTHOM CTpesKu TIPOBO/IHUKA C TOKOM

54/2. MarHuTHoe 10/ MarauTHoe moJie KaTymlkKu ¢ TokoM. Cnoco0bl Ha3biBaTh €rocoObl yCUIE€HWST MarHUTHOTO [I€MCTBUS




KaTyILIKA C TOKOM. HW3MeHeHHsl MAarHUTHOIO [eifiCTBHA KaTyWKH C KaTylIKu C  TOKOM;  TIPUBOAUTb  IpPUMephI
O/leKTpOMarHuTel M MX TOKOM. D/1eKTPOMAarHUThI u Hux WCII0/Ib30BaHUs 3JIEKTPOMArHUTOB B TEXHUKE U OBITY;
rnpumeHeHne  (§  59). npuMeHeHue. VcribiTaHue ZeliCTBUS 3/1IeKTPOMAarHUTa. yCTaHaB/IMBaTh CXOZCTBO MEXY KaTyIIKOM C TOKOM U
JTabopaTopHasi paboTa Ne9 JIabopaTopHast pabota Ne 9 «CbopKa 3/eKTpoMarHuTa MarHUTHOW  CTPE/IKOHM;  OOBSICHATH  YCTPOKHCTBO

Y UCTIBITaHHe ero JeHCTBUS». 3/IeKTPOMarHnTa; paboTaTh B rpyTIIe

Hemoucmpayuu. [elictBue MAarHMTHOTO oss

KaTyIIK{, [efiCTBMe MarHUTHOTO MO/l KaTYIIKH C

JKeJle3HbIM Cep/leUHUKOM
55/3. ITocTosiHHBIE ITocTosinHBIE MarHuThbl. B3aumopeiictBue OOBSICHITL ~ BO3HUKHOBEHWE  MarHUTHBIX  Oypb,
MarHuThbl. MarHur MarauToB. OObsiCHeHNe TIPUYMH OpHeHTaLU HaMarHWuvBaHUe  JKeje3a;  IOyuyaTb  KapTUHbI
HOe TI0jle TOCTOSIHHBIX JKeJIe3sHbIX OMNW/IOK B MarHUTHOM Tiosle. MarHuTHoe MarHMTHOTO TIO/IS TI0JIOCOBOTO M IyrooOpasHoro
MarHWTOB. MarnuTHOe nose 3emsm. Pemenne 3azau. Jemoucmpayuu. Tumbl MarHWTOB; ONMCHIBATh OLBITHI TI0 HaMarHUUMBAHUIO

riosie 3emutu (860, 61)

TOCTOSTHHBIX MarHUTOB. B3anMozielicTBHe MarHUTHBIX
CTpeNoK, KapTWHAa MarHUTHOrO TO/si MarHWTOB,
YCTPOMCTBO KOMIIAaca, MarHUTHbIe JTMHUU MarHUTHOTO
10Ji 3eMJIH.

Onbimbl. HamarHnuvBaHue BeliljeCcTBa

BEIIeCTB;  OOBSICHATH
MarHuTOB;
060011aTh ¥ fleflaTh BBIBOALI O B3aMUMO/IEUCTBUU

MdrHmTOB

B3aWMO/IENCTBHE  TIO/IFOCOB

56/4. [HeiictBue
MarHATHOTO IO/ Ha
MPOBOJIHUK C  TOKOM.
OneKTpuuecKuit

JBUTaTesb (8 62).
JTabopaTtopHasi pabota Ne
10

,Z[eﬁCTBl/le MArHuTHOro 11011 Ha MNPOBOJHUK C

TOKOM. YCTPOWCTBO ¥ NPUHIUN  [eHCTBUS
3/1eKTPOABUraTe/Is OCTOSTHHOTO TOKaA.
JlabopatopHass ~ pabora  Ne 10  «/3yuenue

3/IeKTPUYECKOT0 JBWraTesisi TOCTOSIHHOIO ToOKa (Ha
MOZEeJTN)».

Hemoucmpayuu. [lelicTBie MarHUTHOTO TIOJS  HA
TPOBOJAHUK C TOKOM. BpallleHWe paMKh C TOKOM B
MarHyWTHOM TI0J1e

OOBsCHATb TIPUHLIMII J€MCTBUS 3/IEKTPOJBUTATENs U
obsactu ero TIpYMeHeHNS; Mepeyumnc/IsaTh
TIpeUMyIL{ecTBa 3/eKTpPO/IBUraTesiell Mo CpaBHEHUIO C

TEIVIOBBIMH; COOMpaTb 3JIeKTPUUECKU JIBUraTesib
TIOCTOSHHOTO  TOKa (Ha MOJenH);  OmpefesisiTh
OCHOBHBbIE  [JleTalldi  3MeKTPUYeCcKOro  JIBUraTess

TIOCTOSTHHOTO TOKA; paboTaTh B IpyIie

57/5.
pabota

KoHTtponbHas

KonrponeHast pabora mo Teme «DJ/IeKTPOMAarHUTHbIE
SIBJIEHUSI»

— HPI/IMEHHTL 3HaHUWA K PeIlIeHHI0 3a/a4

CBETOBBIE ABJIEHUS (10 u)

58/1. WcrouHuKU CBeTa.
Pacripoctpanenve  cBeta

(8 63)

Mcrounnku ceera. EcTecTBeHHbIEe H HCKYCCTBEHHbIE
HCTOYHHKHU cBeTa. ToyeuHbIll HMCTOYHHK CBeTa M
cBeTOBO# J1yu. [IpsiMosiiHeliHOe — pacripocTpaHeHue
cBeTa. 3aKOH NPSAMOJIMHEHHOr0 PacHpOCTPaHeHHs
cBera. O6pa3oBaHve TeHH W TonyTeHW. CoslHEUHOe U
JIyHHOe 3aTMeHHUsl.

Hemoucmpayuu. Visnyuenue  cBeta
WCTOYHMKaMY, TMpsIMOJIMHelHOoe
CBeTa, MoTyueHre TeHHU U MOyTeH!

pa3MYHBIMU
pacripocTpaHeHHe

Habnrozate nmpsiMosiHeHOe pacrpocTpaHeHre CBeTa;
00bsACHATL 0Opa3oBaHKe TEHU U MOJYyTeHH; TIPOBOIUTh
WCCTeI0BaTeNbCKUN  SKCTIEDUMEHT TIO  TOJTYUeHHIO
TeHH W TIOJNyTeHHW; 0000IIaTb W [JenaTh BBIBOJABI O
PAacrpoCTPaHEeHWH CBETA; YCTAHABIMBATh CBSI3b MEXIY
apwkenueM  3emm, Jlyher u ConmHua M
BO3HUKHOBEHHEM JIyHHBIX U COJIHEUHBIX 3aTMEHHH

59/2. Buaumoe [BU>KeHUe
cBeTun (§ 64)

Bupumoe pBwkenue csetwl. [IBwkenwe CosHLa 1o
SK/IWNTHKe. 30AMaKanbHble co3Be3gud. Pasbl JIyHBL
[MetneobpasHoe JABM>KEHHe TIAHET.

Haxogute IlonsipHyro 3Be3fy B co3Be3fuu Bosibiiioit
Me/iBeALIbI; UCIIO/B3YS MOJBIKHYIO KapTy 3Be3IHOrO
Heba, OrpeziesisiTh MOJI0KeHHe I/IaHeT; YCTaHaB/IUBATh




,ZIeMOHcmpaquu. Ol'[pe,ELEIIEHI/Ie T10J/I0O>KeHHs I1JIaHeT Ha
Hebe c TIOMOI[bIO aCTPOHOMUYECKOI'0 KajsieHaps

CBsI3b MEX[Y [BIDKEHHeM 3eM/IM U ee HaK/JIOHOM CO
CMEHON BpeMEH roja C HCII0Ab30BAHHEM PUCYHKA
yueOHUKa

60/3. OtpaxeHue cBeTa.
3aKOH OTpa)kKeHusl CBeTa

(8 65)

SIBnenwsi, HaOJIFO@aeMble TIpY TIAJeHUH Jiyda CBeTa Ha
TpaHully pasjena [AByX cpen. OTpaxeHue cBera.
3akoH oTpakeHusi cBera. OGpPaTUMOCTH CBETOBBIX
JIyuei.

Hemoncmpayuu. HabmofieHre  oTpakeHUsl  CBeTa,
V3MeHeHHs yIJia Na/ieH!s U OTpaKeHusI CBeTa.

Onbimbt. OTpaxkeHue cBeTa oT 3epKabHOU
noBepxHOCTH. VccnefoBaHWe — 3aBUCMMOCTH  yIjla

OTPa’>KeHUs OT yTJIa MaJeHns

Habnropate OTpa’keHHe CBeTa; TIPOBOJUTH
WCCTeoBaTeNbCKUHA  SKCIIEPUMEHT 10 M3YUeHHI0
3aBHCUMOCTH YTJIa OTPa’KeHUsI CBeTa OT yIJia MajieHus];
OOBSICHSITH 3aKOH OTPa)KEHWsl CBeTa, /Ie/aTh BLIBOJBI,
TIPUBOJUThL NIPUMeEPB! OTPa)KEHUsI CBETa, U3BECTHBIE U3
MPaKTHUKU

61/4. Tlnockoe 3epkamno (§
66)

IMocTpoenne u300pa)keHHs MpeMeTa B IJIOCKOM
3epkasie. Muumoe wu3o0paxkenue. 3epKajbHOe H
paccessHHOe OoTpa)keHHe
cBeta. JemoHcmpayuu. TTonyueHue M300paykeHUs
TpeJMeTa B IJIOCKOM 3epKaie

[TpuMeHSTb 3aKOH OTpaKeHWsI CBeTa IPH MOCTPOEHUU
n3o0pakeHWss B IUIOCKOM  3epKale;  CTPOUTH
n300paskeHre TOUKH B IVIOCKOM 3epKasie

62/5. [Ipenomnenuve
CBeTa. 3aKoH
TripesioMsieHusi cseta (867)

Onrtuueckas IJIOTHOCTD cpepl. SIBenne
npejiom/ieHHsa cBeTa. COOTHOLIeHHe MEeXAY YIJI0M
najieHus H yrjiaom npeoM/IeHUs1. 3aKOH
npesiomyieHust ceeta. Ilokasaresb IpesioM/IeHUst OBYX
cpeg.

Hemoncmpayuu. ITpeiomnenue csera. IIpoxoxkzenue
CBeTa 4yepes IUI0CKOIapasie/bHyI0 I/IaCTUHKY, IPU3MY

Habsrozate npesiomieHye cBeTa; paboTaTh C TEKCTOM
yueOHUKa; TIPOBOJUTD HccrieloBaTeNbCKUM
9KCTIepUMEHT TI0 TIPeJIOMJIEHUIO CBeTa IpPU Tepexoe
Jiyya 13 BO37lyXa B BOJY, [le/laTh BHIBO/IbI

63/6. JInn3el. OnTrueckas
cuma muH3kbI (§ 68)

JInH3bI, HX ¢usnueckne CBOHCTBa H
XapakTepucTHKH. @okyc mH3bL.  DoKycHoe
paccrosinue. OnTHYecKas Cuia JMH3bl. OnTHYecKHne
npudophI.

Hemoncmpayuu. Paznunble BUAb! TUH3. X0 aydeii B
cobuparoliieli U paccerBarollel JMH3ax

Pa3niuath JUH3LI TI0 BHEIIHEMY BUZY; OTPeesisTh,
Kakasg M3 [ByX JIMH3 C pasHbIMH (DOKYCHBIMU
PacCTOSIHUSIMH iaeT Gostblilee YBeIUeHHe

64/7. N306pakeHus,
JlaBaeMble JIMH30M (§ 69)

[MocTpoenue n300pakeHUi npeiMeTa,
PAaCMONOKeHHOT0 Ha Pa3sHOM pacCTOsSHMK OT (okyca
JIMH3bI, JlaBaeMbIX coOMparoleli W paccerBarolei
JIMH3aMHU. XapakTepucTHKa n300pakeHusl,
TIOJIyYeHHOTr'0 C MOMOILbIO MH3. Vcronb30BaHue JMH3
B ONTHUECKUX ITpUbopax.
Hemoucmpayuu. ITonyuenve
TIOMOLIIBIO JTUH3

n300paKeHuH C

Crpoutb M300paKeHws, JlaBaeMble JIUH30MU
(pacceuBaroriiei, cobupatoiiieii) asist ciyvaes: F > f, 2F
<f;F<f<2F;

pa3/jindyaTb MHUMOE U ,ELEI‘/JICTBI/ITe]'ILHOE I/I306pa)KEHI/IH

65/8. JlabopaTtopHasi
pabora Ne 11

JlabopatopHass ~ pabora Ne 11
M300pakKeHuUs1 TPY TOMOILH JIMH3BI»

«ITonyuyenue

V3mepsTh (OKyCHOe pacCTOsTHUE U ONMTUYECKYH CUITY
JIVH3BL;
aHa/M3VpOBaTh IIOJy4YeHHble TP TIOMOILM JIMH3BI




u3obpakeHus,  [JenaThb
pesy/bTaT B BUje TabiuLy;
paboTath B rpyrime

BBIBO/IbI, npeacTaB/IATb

66/9. Pemenue 3agau. Perrenue 3aau Ha 3aKOHBI OTPAKEHUs U TIPe/IOM/IeHUs [IpumeHSTH 3HaHUS K pELLeHUI0 3aJjau Ha MOCTpPOeHue
ITocTpoenne CBeTa, TMOCTPOeHHWe W300pakeHWH, TONYYEeHHBIX C n300pakeHNH, [JaBaeMbIX TUIOCKUM 3epKaioM |
M300pakeHHH, MOMOLBI0  MJIOCKOTO  3epKana, cobuparomed U JIMH30M

TIOJTyYeHHBIX C TTOMOIIBIO paccemBaroLLei JIMH3

JIVH3

67/10. T'na3 u 3peHue (8 CrpoeHue ria3a. OyHKIUU OT[e/bHBIX YacTell TJia3a. OOBSICHATL  BOCTIpUSATHE  W300payKeHWs  IJIa30M

70).  KpatkoBpeMeHHast
KOHTpO/bHas paboTa

dopmupoBaHKe N300paKeHHMS Ha ceTyaTKe r1asa.
Hemoucmpayuu. Mogens
KOHTpO/IbHAsi paboTa Mo TeMe «3aKOHBI OTPayKeHWs |
TIpe/IOMJ/IEHUsT CBeTa»

rjaa3sa. KpaTKOBpEMeHHaﬂ

yesioBeKa; MPUMEHSATb 3HaHWS M3 Kypca GU3UKM U
6riosoruy 77151 0OBsICHEHHUST BOCTIPUSTUS U300paykeHus;
CTpouTh M300pakeHHe B QoToarmapare; oJroTOBUTh

TIpe3eHTalL1Io «Ouky, JlaIbHO30PKOCTh u
OM30PYKOCTDY, «CoBpeMeHHbIe OITHYeCKre
npubopbl:  ¢oToamnmapar, MHKPOCKOI, TeJIecKOol,

TpUMEHeHHe B TeXHUKe, HUCTOpHUA HX DPA3BUTHUA»;
TIPUMEHSATH 3HAHHWA K PELIEHHWIO 3a4a4

68. WTtorosast
KOHTpOJIbHast paboTa

KonTponbHas pabota 3a Kypc 8 kiacca

9 kiacc (102 yaca)

Ne ypoka, Tema

Cojpepxanue ypoka

Bup gesiTeIbHOCTH yYeHHKA

3AKOHBI B3BAUMOJENCTBUSA U IBVDKEHUS TEJT (34 u)

1/1. MarepuanpHasi TOYKa.
Cucrema orcuerta (§1)

Onucanue [BwkeHusd. MaTepuanbHasi TO4YKa Kak
Mopenb Tena. Kpurepun 3ameHb! Tesla MaTepHaIbHOU

TOUKOM. IToctrynarensHoe JBwkeHue. Cucrema
oTcueTa.

Hemoncmpayuu. OnipefienieHle  KOOpAWHATHl  (TIyTH,
TpPaeKTOpUM, CKOPOCTH) MaTepuaJbHOM TOUKU B

3aJlaHHOM cucTeMe oTcueta (1o puc. 2, 6 yueOHuUKa)

Habnmromate ¥ omucbiBaTh — TPSIMOJIMHEHHOE |
paBHOMEpHOe [JBIJKEHHE TeJIeKKH C KarejabHHUL|eH;
Olpefie/IAITb I1I0 JIeHTe CO C/lefaMH Karejlb BHJ
JBIDKEHUSI TeJIe)KKW, TIPOMJEHHBI € IyTh WU
NIPOMEXXYTOK BpeMeHM OT Hauajaa [BIWKEeHUs [0
OCTaHOBKH; OOOCHOBBIBAaTbH BO3MOKHOCTb 3aMeEHBI
TeJIeXKKU ee MOZe/bI0 — MaTepUaabHOM TOUKONH —
JJ151 OIIMCaHUs1 IBV)KEHUS

2/2. Ilepemerjenue (§2)

BekTop nepemeliieHust 1 HEOOXOAUMOCTb €r0 BBe/IEHUS
IIsT oTIpefiesieHHs] TIOJIOXKeHHUsI JBWKYIIIerocsi Tejla B
Jr060i MOMEHT BpeMeHU. Paznnune MeXAy
MOHATHAMH «MyTh» U «IEPeMeIeHHe»,
Hemoncmpayuu. I1yTs 1 nepemMelrieHue

[MpuBoauTe TIpUMeEpHl, B KOTOPBIX KOOPJUHATY
JBIWKyLIerocss Teaa B MoO0H MOMEHT BpeMeHH

MOKHO  ONpeZieuTh, 3Has €ro  HayvalbHYI0
KOOpJIMHATy W COBeplLIeHHOe WM 3a [JaHHBIA
TIDOMEXXYTOK BpeMeHHU I[iepeMellleHre, U Hesb3s,

ec/Ii BMECTO IepeMellieHus 3a/jaH NpoiieHHbIN My Th

3/3 — 5/5 Omnpegenenue
KOODJUHATHI [IBIIKYILErocs
Tena (§ 3)

BekTopel, UX MOAY/IM U TPOEKLMM Ha BHIOpaHHYIO
ocb. Haxo)kieHne KOOpAMHATHI Tejla IO  €ro
HAYya/JIbHOH KOOpAMHATe M TNPOEKIUHd BeKTopa
nepeMeIeHust

OrmpeziensiTb MOAY/IM U TIPOEKLMM BEKTOPOB Ha
KOOD/IMHAaTHYIO OCb; 3alyChiBaTh YpaBHEHUE [Is
oripesie/ieHUs] KOOPJHUHATHI JIBIDKYILETOCS Tela B
BEeKTOPHOW M CKa/IsIpHOM (hopMe, WCIIOMb30BaTh €ro




JUIs1 pellieHust 3a/jau

6/6 — 7/7 IlepemeleHue
Tpu NIPSIMOJTMHEHHOM
PaBHOMEPHOM /IBI’KEHUH

(84

Jiisi TIpSIMOIMHEHHOr0 PaBHOMEPHOrO /BYDKEHHUS:
omnpejeeHHe BeKTOpa CKopocTH, ¢(opmybl s
HaxXOXK/eHUsA TPOeKOUM W MOJYJsA BeKTopa
nepeMemnieHuss Tena, ¢opmysna /s BbIUHUC/IEHHSA
KOOpPJAMHATHI IBHKYLLIEroCsl TeJIa B JIFO00# 3a/JaHHbBIH
MOMEHT BpPeMeHH, PaBeHCTBO MOZYJIS BeKTOpa
repeMellleHUs] TMyTU U IUIOWAAW TOZ rpaduKkoM
CcKopocTH. /lemoHcmpayuu. PaBHOMepHOe  [IB)KEHHUe,
V3MepeHHe CKODOCTH Tejla IIpU  pPaBHOMEDPHOM
[BIDKeHUH, TIOCTpoeHHWe rpadyka 3aBUCUMOCTUV =
v(t), BBIUKC/IEHUE TI0 3TOMY rpaduKy mepeMerrieHus

3anuceiBaTh (GOPMYJIBbL: /IS HAXOXK/AEHUS TTPOEKLIUU
U MOAy/si BeKTOpa TiepeMelleHust Tena, [yist
BbIUMC/IEHUS] KOOD/IMHAThI JBWXKYILEroCs Tela B
000 3aJjaHHBIE MOMEHT BPEMEHH; [I0Ka3bIBaThb
PaBeHCTBO  MOJy/Js  BeKTOpa  IepeMelleHuUs
MPOUAEHHOMY TYyTH W IUIOMAAW 07 TpaduKOM
CKOPOCTH; CTPOUTH IPaMKU 3aBUCUMOCTH Vi=Vx(t)

8/8. [IpsimonuHelHOe
PaBHOYCKOPEHHOe
JIBWKeHue. YckopeHue (8§
5)

MruoBeHHast CKOpOCTb. PaBHoycKopeHHOe
JBIDKeHMe. Y CKOpeHHe.
Hemoncmpayuu. OnpefiesieHre YCKOpeHUsI

TIPSIMOJIMHEMHOT0 PaBHOYCKOPEHHOT'O ABWKEHHUS

OOBACHATD usryeckuii CMBICJI  TIOHSITHI:
MTHOBEHHasi CKODOCTb, YCKOpDEeHWe; TIPUBOJUTH
TIpYMepbI PaBHOYCKOPEHHOTO JIBIDKEHNS;

3anuchIBaTh QOPMYJY AJIsi OTNpefiesieHUsl YCKOpeHust
B BEKTODHOM BHJe U B BHJe TMpOeKUUH Ha
BBIOpaHHYHO OCh;

TIPUMEHSITh (POPMYJIBI u
|ns1 pewieHust 3aziad, BLIpaXKaTh MHOOYIO U3 BXOZSIINX
B HUX BeJIMYMH Yepe3 OCTa/IbHbIe

9/9 - 11/11 Ckopoctb
MIPSIMOJIMHEMHOT O
PaBHOYCKOPEHHOT'O
JIBIDKEHUSI.
ckopocTH (§ 6)

I'paduk

®opmybl A/ ONpeAe/ieHHs BeKTOpa CKOPOCTH H
ero mnpoeknuu. I'paduk 3aBHCMMOCTH NPOEKIUU
BeKTopa CKOpOCTH oT BpeMeHH npu
PaBHOYCKOPeHHOM /IBIDKEHHM /I C/IydaeB, KOrja
BeKTOPbI CKOPOCTH M YCKOpPeHHsI COHamnpasBJ/IeHbI;
HamnpagJieHbl B IPOTHBOIIO0/I0)KHbIE CTOPOHBI.
Jemoncmpayuu. 3aBUCHMOCTb CKOPOCTH OT BpeMeHU
TP MPSIMOJIMHEITHOM PaBHOYCKOPEHHOM /IB)KEHHUH

3anceiBaTh GOpMyIIbL:

YUTaTh U CTPOUTH IpaprKy 3aBUCUMOCTH
pellaTh pacuyeTHble U KayeCTBEHHbIE
TIpYMeHeHNeM yKa3aHHbIX HopMyJ

3ajaud  C

12/12 TIlepemelljeHue IpU
MIPSIMOJIMHENHOM
PaBHOYCKOPEHHOM
JIBIDKEHUU

87

BeiBog ¢opmysl
myTeM

nepemMerieHus reoMeTpuyeCKum

Pemiatb PpacCyeTHbIE 3a4a4U C IIDUMEHEHHNEM (I)OpMyJH)I

TIPUBOAUTE HOPMYITY

K BUZlY

AOKa3bIBaTh, 4yTo AJid HpﬂMOJ’[HHeﬁHOFO

PaBHOYCKOPDEHHOTO [JBHW)XEHHs YpaBHEHHE




MOXeT ObITh MPeobpa30BaHO B ypaBHEHHe

13/13 -
14/14 TlepemellieHre Tena
rpu MIPSIMO/IMHETHOM
PaBHOYCKODEHHOM

[BIKEeHUH 0e3 HauaibHOMN
ckopocTtH (§ 8)

3aKOHOMEPHOCTH, TNpHUCyIHe NPAMOJTHHEHHOMY
PaBHOYCKODEHHOMY /BIDKeHMI0 0e3 HadaJIbHOM
CKOPOCTH.

Jemoncmpayuu. 3aBUCMMOCTb MOZYJ/S IepeMeleHus
OT BpeMeHU IpHU TNPSMOJUHEHHOM paBHOYCKOPEHHOM
JIBID)KEHUU C HYJIeBOM HayaJbHOW CKOPOCTHIO (TI0 puC. 2
nnu 21 yuebHuUKa)

Habnrogate JABW)KEHHE TeNNeXXKW C KarleJbHHULIEH;
JleslaTh BBIBOJBI O XapakTepe JIBIDKEHMS TesleKKH;
BBIUUC/IATE ~ MOZY/Ib  BEKTOpa  IepeMelleHus,
COBEpILIEHHOI0 MPSIMOJIMHENHO U PaBHOYCKOPEHHO
JBIDKYIIIAMCSL TelloM 3a N-10 CeKyHAy OT Hauasa
JIBIDKeHUs, o MOJYJTHO riepeMelLeHus,
COBEPIIIEHHOT0 UM 328 K-I0 CEKYHJY

15/15 JlaboparopHas OmnpepeneHyve YCKOpDeHHs] WU MIHOBEHHOM CKOPOCTU [Tonb3yscb METPOHOMOM, OIpeje/sATb NPOMEeXYTOK
pabora Ne 1 Tesa, JBIDKYLIErocs paBHOYCKOpeHHO. JlabGoparopHast BpeMeHU OT Hayaja PaBHOYCKOPEHHOIO J[BHKEeHUs
pabora Ne 1 «HcciegoBaHue paBHOYCKOPEHHOTO LIapyKa [0 ero OCTAaHOBKH; OINpefie/aTh YCKOpeHHUe
IBIDKeHUs1 O6e3 HaualbHOM CKOPOCTH» JBIDKEHUS] [Iap¥Ka M ero MTHOBEHHYH) CKODOCTb
nepes  yZapoM O LWIMHAD;  IpeJCTaB/saTh
pe3ynbTaThl M3MepeHWH M BBIUMC/IEHWH B BHje
Tabmmi, u rTpadukoB; TO TpaduUKy OmpenensiTh
CKOPOCTb B 33/]JaHHBII MOMEHT BpeMeHH; paboTaTh B
rpyIre
16/16.  OTHOCUTE/LHOCTh CamocrostesibHast pabota Ne 1 (1o matepuany § 1 - 8) Habrofate ¥ OIMCHIBATh [JBI)KEHHE MAasiTHHUKA B

JBIKeHus (8§ 9) OTHOCHTEe/ILHOCTE  TPAaeKTOpHH, IlepeMellleHH, [IBYX CHUCTeMax OTCuéTa, OfiHa U3 KOTOPBIX CBs3aHa C
myTH, ckopoctu. ['eonienTprueckas 51 3emsiell, a Jpyrag C JIeHTOW, [BWXKYILeNcs
reJIMOL|eHTpUYeCcKasi CUCTeMbl mupa. IIppunHa cmeHBI PaBHOMEDHO OTHOCHUTEe/IBHO 3€MJ/IM: CpaBHUBATh
JIHSI U HOUM Ha 3emiie (B reJIMOLeHTPUUECKOW CUCTeMe). TPaeKTOpWM, IIyTH, IlepeMelleHHs, CKOPOCTU
Hdemoncmpayuu.  OTHOCHTENBHOCTh  TPaeKTOPUH, MasiTHHKa B  yKasaHHBIX CUCTeMaxX OTCYéTa;
nepeMellieH!sl, CKOPOCTH C TIOMOLIbI0 MasiTHUKA. NIPUBOJUTh TIpHMepBI, TMOSICHSIOLIMEe

OTHOCUTE/IbHOCTD JABH)KEHUS.

17/17. WHepuynanbHble [IpnurHbI ABW)KEHUS C TOUKU 3peHUst ApUCTOTe/sl U ero Habmrogate mMposiBIEeHWe WHEPLUM; TPUBOJWTH

cucTeMbl otcuera. [lepBbiii nocnefioBaresiedl. 3akoH uHepuuM. IlepBbIii 3aKoH TIpUMepbl TIPOSIBJ/IEHUST VHepLIny; peliaTth

3akoH HproToHa HsroToHa. WNueprmanbHbIe CHCTeMBI KaueCcTBeHHbIE 33Jjaull Ha IpUMeHeHHe I1epPBOro
(8 10) otcuera. /leMoHcmpayuu. SIBjeHue NHepLUN 3akoHa HeroToHa
18/18 — 20/20. Bropo# Bropoii 3akon HeroTona. Equnuiia cumbl. 3anucbiBaTh BTOpOW 3akoH HeloToHa B BHAe

3akoH HetoToHa (§ 11)

Hemoucmpayuu. Bropoii 3akoH HetoToHa

Cl)OpMYJH:I; pellaTb pacueTHble W KauyeCTBEHHbIE
3a/lau Ha IMMpUMEHeHKe 3TOTr0 3aKOHa

21/21.  Tpetuit
HetoroHa (§ 12)

3dKOH

Tperuii 3akoH HbroroHa. Cuibl, BO3HHUKAWOLUE TIPU
B3aMMO/IEHICTBUM TeJT: a) UMEIOT OJJMIHAaKOBYIO TIPHPOAY;
0) pUIoKeHbI K Pa3HbIM TeJlaM.

Hemoucmpayuu. Tpetuii 3akoH HetoToHa (o puc. 22
—24 y4yeOHUKA)

Habmopats, onucbiBaTh ¥ OOBSICHATH  OIBITHI,
WUTIOCTPYPYIOLie  CIIPaBeJyIMBOCTb  TPeThero
3aKkoHa HblOTOHa; 3amMchiBaTh TPeTHH  3aKOH

HreroToHa B Buzle (OpMysibl; pelaTh pacueTHbIe U
KaueCTBeHHbIe 33/lauM Ha MPUMeHeHUe 3TOr0 3aKOHa




22/22 — 23/23. CoboaHoe
magenue ten (§ 13)

YckopeHnue cBobopHOoro mapgeHus. IlajeHue Ten B
BO3JyXe U pa3pe)XeHHOM NPOCTPAHCTBe.
Hemoucmpayuu. Ilafenie Ten B BO3gyXe U
pa3pe>XeHHOM MPOCTPAHCTBe (110 purc. 29 yueOHHKaA)

Habsmozath nazieHne OfHUX U TeX JKe Teq B BO3/yxe
U B pa3peKeHHOM IIPOCTPaHCTBe; Je/aTb BHIBOZ O
[BIDKEHUM Tel C O[VHAaKOBBIM YCKOpDEeHUeM TIpU
JleMICTBUY Ha HUX TOJBKO CHUJIbI TSDKECTH

24/24. [IBuwKeHue Tea,
OpOLLIeHHOTO0 BePTUKAIbHO
BBepx. Hesecomocth (8§
14). JlabopaTopHasi paboTa
Ne 2

YMeHbIlIeHHE  MOAy/s  BEKTOpa CKOPOCTH  TIpH
MPOTHBOIOJI0XKHOM HAIpPaB/IeHHHM BEKTOPOB HauajbHOM
CKOPOCTM M  YCKOpeHHsi CBODOJHOrO  MaJeHusl.
HesecomocTtb. JlaboparopHast pabota Ne 2 «/3MepeHue
YCKOpEeHUsI CBODOOJHOTO Ma/IeHUs»

Hemoncmpayuu. HerecomocTs (110 puc. 31 yuebHMKa)

Habnromate  OMBITBI,  CBUAETENLCTBYIOIIME O
COCTOSIHUM HEBECOMOCTH TeJl; CelaTb BBIBOJ 00
YCIOBMSIX, TIPU KOTOPBIX Tela HaxXxO#sATCsl B
COCTOSIHUM ~HEBECOMOCTH; H3MEpSTb  YCKOpEHUEe
CBOOO/IHOrO TajieHusi; paboTath B IpyIIre

25/25. 3aKkOH BCEMUPHOIO
TATOTEHUs

(815)

3aKk0H BCEMHMPHOTO TACOTEHHS M YCJIOBHS €ro
npuMeHMMOCTH. ['paBUTAI[HOHHAS IOCTOSTHHAS.
Hemoucmpayuu. TlafieHye Ha 3eMTIO Tesl, He UMEROLINX
OTOPBI UM TI0/IBeCa

3amnuceiBaTh 3aKOH BCEMHPHOI'0 TATOTe€HHWsS B BHE
MaTeMaTHU4eCKOIro ypaBHeHUA

26/26 — 27/27. YckopeHue
CcBOOO/IHOTO TMajieHuss Ha
3emsie U Apyrux HeOecHbIX
Tenax (§ 16)

dopmyna IJs1 omnpefesieHUsT yCKOpPeHWsi CBOOOJHOrO
najieHus. 3aBUCUMOCTb ~ YCKOpPeHHsi  CBODOJHOTO
Ma/leHus OT HIMPOTHI MeCTa U BBICOTHI HaJl 3emJieit

W3 3akoHa BCeMUPHOI'0 TATOTEHUA

BBIBOJUTH (HOPMYJTY

28/28. IlpsmMonuHeiiHOe U

YcioBue KpI/IBOJII/IHeﬁHOCTI/I ABW)KeHUA. HanpaBneHMe

[lpyBofUTE  TIpUMepbl  TPSIMOJIMHEMHOTO |

KpPHUBOJIMHEHHOe [IBIKEHNE. CKOPOCTH TejJla MNpH ero KPHUBOJIMHEHHOM KPHUBOJIMHEHHOTO [IBIKEHNS TesT; Ha3bIBaTh yCIOBHS,
[BrkeHne Tena o ABIDKEHUH (B YaCTHOCTH, To TIPY KOTOPBIX TeJjla ABIKYTCS TIPSIMOJIMHENHO WK
OKPY>KHOCTH C TOCTOSTHHOMN OKpyHOCTH). IleHTpOCTpeMuTeIbHOE YCKOPeHHe. KPUBOJIMHEIHO; BBIUHMC/IATE MOJY/b
o MOAYM0 CKopocTeo | /Jemoncmpayuu. IIpriMepsl MPSIMOJIMHEMHOT 0 " LIEHTPOCTPEMHUTEIEHOTO YCKOpeHHUs 1o
(817,18) KPUBOJIMHEHHOT'O JIBI)KEHUS: CBOOO/IHOE Ta/ieHre Msua,

KOTOpPBbIi BBIDOHWIM W3 PYK, W [BWKeHHe Msua, dopmyne

OpoleHHOro TOpU30HTaNbHO. HampaeiieHHe CKOpOCTH

TIpH [BIDKEHUH TI0 OKPY)KHOCTH (T10 prc. 39 yueOHMKaA)
29/29 — 30/30. Pemenue Perenue 3aau 1o KMHeMaTHKe Ha PABHOYCKOPEHHOe U PemiaTe pacueTHble W KaueCTBEHHble 3a/auu;
3aza4 paBHOMepHOe /IBI)KeHHe, 3aKoHbl HblOTOHa, /IBIKeHHe CIyliaTh OTYeT O  pe3y/bTaTaX  BBINOJHEHUs

0 OKPY>KHOCTH C NTOCTOSIHHOM 10 MOZJYJ/TF0 CKOPOCTBIO 3a7laHUS-TIPOeKTa «DKCIIepUMeHTaIbHOe

TI0/ITBEepIKieHHe CTIpaBeJINBOCTH YCJIOBUSI

KpHBOJ’[HHeﬁHOFO ABVDKeHUA Tes»; C/AyllaTb AOKJIal
«I/ICKyCCTBEHHI)IE CITYTHUKH SEMHI/I», 3aJdBaTb
BOIPOCBbI U TIpUHHUMAaTbL Yy4daCThe B 06Cy)K,ELEHI/II/I
TeMBbI




31/31. Wwmnynsc  Tena. [IpuunHbI BBeZleHHSI B HayKy (M3MUeCKOW BeJUYMHBI - JaBaTb omnpefeseHde uUMIly/bCa Teja, 3HaTb €ro
3aKoH COXpaHeHUs uMnynbC  Tena. Amnynbe  Tena (bopmymMpoBka U elVHULy; OOBACHATb, Kakasi  CUCTeMa  Tes
nMmnynbca (§ 20) MareMaThuecKast 3aITHCh). Emunuiia HasbIBaeTCsl 3aMKHYTOM, TPUBOAUTb TIPUMephI
MMIy/bca. 3aMKHyTasg  cHCTeMa  Tesl. lI3MeHeHue 3aMKHYTOU CUCTEMBI; 3aMuChIBaTh 3aKOH
VMITY/TbCOB Tes Tpu WX  B3aUMOJENCTBUM. COXpaHeHUsl UMITyJ/IbCa
BriBo/| 3aK0Ha cOXpaHeHHs1 UMITYJIbCa.
HJemoncTpanmu. ViMnysisc Tesma. 3akOH COXpaHeHUSs
umnysbca (1o puc. 44 yueOHUKa)
32/32. PeakTuBHOE CyujHoctb u npuMepsl PeakTHUBHOIO0 Habmogath v 00bCHATE MOJIET MO/IENN PaKeThI

nBwkeHre. Pakerst (§21)

ABWKeHusi. HasHaueHne, KOHCTPYKLIMSI W TIPHUHLMI
JlelcTBUs pakeTbl. MHOrOCTyTIeHUaThle PakeThl.

Jemoncmpayuu. PeaktuBHOe  fBWwkKeHue.  Mogenb

pakeThbl
33/33. BwiBoj ~ 3akoHa 3aKo0H coXpaHeHUsA MeXaHHYeCKO! YHepPruu. Pemiate pacueTHble ¥ KaueCTBeHHble 3a7laud Ha
COXpaHeHUsT MeXaHU4YeCKOH BrIBO/] 3aKOHA ¥ €r0 IPUMeHeHHe K PelleHnto 3aau TpUMeHEeHHe 3aKOHA COXPaHeHUsl SHepruu; paboraThb
SHepPruu C 3a/laHUsIMM, TIpUBeIeHHBIMU B pasfene «lToru
(822) TJ1aBbI»
34/34. KonTtponbHast KonTtponbHas pabora o Teme «3aKOHBI [TprMeHSTE 3HaHUS K PELLeHUIo 3a/1au
pabora Ne 1 B3aMMO/IeHICTBUS U IBIKEHHS TeJ»

MEXAHNWYECKHME KOJIEBAHWA U BO/IHb

L. 3BYK (16 1)

35/1 — 36/2 KonebaTenbHoe
ZIBIDKeHUe. CBobo/iHbIE
Kosiebanws (§ 23)

IMpumMeprl KoJsiebaTesbHOTO ABWKeHHUs. OOIiye 4epThl
pasHooOpa3HbIX KomebaHWH. [IHaMuKa KojeOaHUi
TOPU30HTA/IBHOTO TIPY>KUHHOTO MasiTHUKA. CBOGOAHbBIE
KoJiebaHusl, Ko/iedaTeIbHbIe CHCTeMbI, MasiTHHK.

Hemoncmpayuu. TTpumeps! KonebaTebHBIX [JBIKEHUN

OrmpezensaTb KonebaTenbHOe [BI)KEHHE TIO €ro

MpU3HaKaM; TPUBOAWUTH TIpUMepbl  KoJieOaHW;
OIMMCHIBATh JAWHAMHUKY CBOOOZHBIX  KosebaHWi
NPY>XMHHOIO Y MaTeMaTH4eCKOro MasTHHUKOB;

HU3MepATb J>KECTKOCTbL TIPY>KUHBI WM Pe3WHOBOI'O

(ro puc. 52 yueOGHHKa). DKCIlepUMeHTa/IbHas 33/aya Ha LIHypa

TOBTOpPeHHe 3akoHa ['yKa U M3MepeHHe >KeCTKOCTH

TIPY’KUHBI WK LIHypa
37/3. BennuuHsl, AmviumnTypa, nepuop, yacrora, ¢dasa Ha3sbiBaTh BeJIMUMHBI, XapakTepu3yroLe
XapaKTepu3yolye Kojie0aHMH. 3aBHCHMOCTh TNEpHOJa U YaCTOThI KosiebaTesbHOe [JIBIDKEHME; 3aluChbiBaTh (HOPMYITY
KosiebaTesbHOe BIDKEHNE MasTHHKA OT /|/IMHBI ero HUTH. B3aMMOCBSI3M T€pHOZla W YacTOThl KojebaHMH;
(824) Hemoucmpayuu. Ilepyog  kosebaHWid  MPYKUHHOTO MPOBOJUTL  3KCIepUMeHTalbHOe  HCC/IefloBaHUe

MasiTHUKA; SKCIlepUMeHTa/lbHbIN 3aBHCUMOCTA TIepuoJia KoJjeOaHWH TPY>KUHHOTO

MasiTHUKA OT M U K

BBIBO/], 3aBUCHMOCTH
38/4. JTabopatopHas Jlaboparopuasi pabora Ne 3 «MccnenoBaHue IIpoBoguTh HCCAEAOBaHUS 3aBUCUMOCTH Iepyojia
pabora Ne 3 3aBUCMMOCTH Tlepuoja M  4YacTOThl  CBOOOJHBIX (uacToTsl) KosiebaHMii MasiTHUKA OT JJIMHBI €T0 HUTH;

KojiebaHuii MagTHUKA OT JJIMHBI ero HUTHu»

TIpe/ICTaB/IsATh pe3yJbTaThl V3MepeHnit u




BLIUMC/IEHWH B BHje Tabmui; paboTaTte B TpyIINe;
CIylIaTh  OTYET O pe3y/bTaTaX  BbINOJHEHUS
3apanus-poekta  «OmnpeiesieHe  KaueCTBEHHOM
3aBHCUMOCTH TIeproZa KoebaHUi MaTeMaTH4eCKoro
MasiTHUKA OT YCKOPEeHUs1 CBOOOIHOTO TaJIeHuUs»

39/5. 3aryxarolye
KosieOaHvs. BBIHY)XIEeHHbIE
Konebanus (§ 26)

IIpeBpaienue MeXaHUYeCcKOoM JHeprumu
Ko0/Ie0aTe/IbHOi  CHCTEMBI BO  BHYTPEHHIOH.
3aryxaromue KojiebaHus. BobIiHYyX/|eHHbIE

Kosiebanus. YacToTa yCTAHOBUBIIMXCS BBIHYXKIEHHBIX
KoJie0aHuH.

Hemoncmpayuu. TIpeobpa3oBaHie SHEPTHH B TIPOIieCce
CcBOOO/IHBIX ~ KojeDOaHuil.  3aTyxXaHue  CBOOOJHBIX
KosiebaHui. BbIHYX/IeHHbIe KoJiebaHust

OOBsACHATL  MPUYWHY  3aTyXaHusi  CBOOOJHBIX
KosiebaHWl; Ha3bIBaTh YCJIOBHE CYIIECTBOBAHHUS
He3aTyxaroLmx KojaebaHuit

40/6. Pe3onaHc (§27)

YcoioBusA HacTymleHHMsA M (U3HUYecKas CyLIHOCTb
SIBJICHHSI Pe30HaHCA. YUeT Pe30HAHCa B MPaKTHKe.
Memoncmpayuu. Pe3oHaHC MasTHUKOB (mo puc. 68
yueOHHKa)

O6LHCHHTL, B UeM 3aK/TFOUaeTCs sABJIEHHWEe Pe30HaHCa,

MIPUBOJUTL TIPUMEpPbI  TIO/IE3HBIX U BPEAHBIX
MpOsIBJIEHMI pe30HaHCa U TYTH yCTpaHeHus
TIOCJIeIHUX

41/7 -
PacripocTpaHeHue
KosiebaHuii B cpefie. BosHbI

(828)

42/8.

MexaHy3M pacHpoCTpaHeHWs YIIPYrMxX KosieGaHui.
MexaHuueckue BosiHBL. ITonepeunbie u
NPO/I0JIbHEIE YIIPyIYe BOJHbI B TBEPAbIX, >KUAKUX U
ra3oo0pa3sHbIX Cpejax.

Memoncmpayuu. Obpa3oBanre 1  pacHpocTpaHeHHe
ToTnepeyHbIX M TPOJOMbHBIX BOMH (1o puc. 69—71
yueOHHKa)

PasnuuaTh monepeuHble U TIPOJOJBHBIE BOJHBI
OIMChIBAaTh MEXaHU3M 00pa30BaHUs BOJH; Ha3bIBaTb
XapaKTepHU3yIoLe BOHbI GU3NUYEeCKHe BeTHYHHbI

43/9 — 44/10. [nuHa
BOJIHBI. CkopocTb
pacripocTpaHeHnusi BoiH (8§

29)

XapakTepuCTHKH BOJIH: CKOPOCTb, AJIHHA
BOJIHBI, YaCTOTa, Iepuof, KosebaHuil. CBfi3b MeXay
3TUMH BeTMYMHAMU.

Hemoncmpayuu. [IivHa Bo/HBI (T10 pyc. 72 yueOHUKA)

HasbiBaTb BeMUMHBI, XapaKTepu3ylollue YIpyrue
BOJIHBL;
3amMChIBaTh ()OPMYJIbI B3aUMOCBSI3U MEXKY HUMH

45/11. VcTouHUKM 3ByKa.
3BykoBble KojebaHus (§
30)

VcTouHKKY 3ByKa — TeJia, KOJeOIIIoIIMecs ¢ 4acToTon
16 Toy — 20 x['u. YnapTpasByK © HWHOPa3BYK.
DXO0M0KaLus.

Hemoncmpayuu. Konebtoiieecss Tesio Kak HCTOUHHK
3ByKa (110 puc. 74—76 yueOHUKA)

HaspiBaTh [Maria3soH uYacTOT 3BYKOBBIX  BOJIH;
MIPUBOAUTE TIPUMEPhI KCTOYHUKOB 3BYKA; IPUBOAUTD
000CHOBaHHUS TOTO, UTO 3BYK SIBJISIETCS TMPO/OIBLHOM
BOJIHOW;  CyllaThb  [JOKIaf  «YJbTPasByK U
uH(bpa3ByK B TIPUPOZE, TEXHHKE U MeJHULIHE»,
3a/laBaTh BOMPOCHI Y TPUHUMATh yd4yacTHe B
06Cy>KIeHUH TEMBI.




46/12. Beicota, [Tembp] u
IPOMKOCTB 3ByKa (§ 31)

3aBUCUMOCTb BBICOTHI 3BYKa OT YacCTOThI, @ [POMKOCTH
3ByKa — OT AaMIUIMTYZAbl KoiebaHWiI U HEeKOTOpbIX
npyrux npuuvH. [Tem6p 3ByKa.]

Ha ocHoBaHuu YBHUEHHLIX OIIbITOB BbIABUI'ATh
TUIIOTe3bl OTHOCUTE/IbHO 3dBHCHMOCTHM  BBbICOTBI
TOHa OT 4YaCTOTbl, @ TPOMKOCTHU - OT aMIUIMTY[bL

JleMOHCTpanu. 3aBUCUMOCTb ~ BBICOTBI  TOHAa  OT KoJsiebaHuM HCTOUHMKA 3BYKa

yacToThl Komebanui (Mo puc. 79  yuebGHuKa).

3aBUCUMOCTb TPOMKOCTH 3BYKa OT  aMIUIUTYAbI

Kosiebanui (1o puc. 76 yueOGHMKA)
47/13 - 48/14. Hanmuuwe  cpegpl —  HeoOXoiuMoe — yC/IOBUE BeigBurate runoressl O 3aBUCHMOCTH CKOpPOCTH
PacripoctpaHeHue  3ByKa. pacrnpocTpaHeHus 3ByKa. CKOPOCTh 3ByKa B Pa3/IMYHBIX 3ByKa OT CBOMCTB Cpeibl W OT ee TeMIlepaTyphl;
3BYKOBBIe BOJHEI (§ 32) cpefax. 0OBSACHATH, TOUEMy B Ta3ax CKOPOCTb 3ByKa

Hemoncmpayuu. Heo6X01MOCTb YIIPYTOUM CPeAbI [Ijist
repeZiaur 3BYKOBBIX Koebanuit (1o puc. 80 yuebHMKaA)

BO3pACTAET C MOBLILLIEHUEM TEMIIE€PATYPbI

49/15. KonTponbHas KonrponbHass pabora 1o Teme «MexaHHUYeCKHe ITprMeHATH 3HaHUS K pelleHUIo 3a/ay
pabota Ne 2 KoJieOaHUsI ¥ BOJTHBL. 3BYK»
50/16. OtpaxkeHue 3ByKa. OTtpakeHue 3ByKa. 9xo. 3ByKOBOI OOBsICHATL HAO/IO/[AEMBIN OIBIT TI0 BO30YKAEHUIO

3ByKOBOH pe3oHaHC (§ 33)

pe3oHaHc. /leMoHcTpanuu. OTpaxeHue 3BYKOBBIX
BOJIH. 3ByKOBOH pe3oHaHC (110 puc. 84 yuebHMKa)

KosiebaHuH OJJHOTO KaMepTOHa 3BYKOM,
WCITyCKaeMbIM JIDyTMM KaMepTOHOM TakKoWl ke
YaCTOTbI

JJIEKTPOMAT'HUTHOE IIOJIE (2

6 u)

51/1. MaruuTtHoe mone (8§

Wcrounvkn wMarnutHoro mnons. ['wnortesa Ammepa.

,D;e]IaTb BBIBO/ZIbI O 3adMKHYTOCTHU MarHUTHBIX JIMHUN

35) I'padmueckoe n300pakeHHe MarHUTHOTO MoJis. JIMHUK U o0 owiabneHun MO C  yAANe€HWEM  OT
HEOJHOPOZHOTO M OJHOPOJHOTO  MarHUTHOTO MIPOBO/IHUKOB C TOKOM
noss. Jlemoncmpayuu. IIpoctpancTBeHHas MoOZeNlb
MarHWTHOTI'O M0/ TOCTOSIHHOI'O MarHu-
Ta. [leMOHCTpaLKsl CIIEKTPOB MarHUTHOT O 1107151 TOKOB
52/2 — 53/3. HampasneHue CBs3b Hampas/eHUsl JTMHUM MarHUTHOTO MOJISL TOKa C ®opMynMpoBaTh MpaBWIO TMpaBOM pYKH  [Jis
TOKa Y HarpaBJieHHe JIMHAN HampaB/eHWeM Toka B npoBopHUKe. IlpaBuio COJIEHOW[a, TIpaBUI0 OypaBUMKa; OIpeJensiTh

€ro MarHutHoro moss (8§
36)

OypaBumka. [IpaBusio npaBoii pyKH [i71st CONeHor/a

HallpaB/IeHHWE 3/IEKTPUUYECKOro0 TOKa B IIPOBOJAHUKAX
Y HallpaBJ/IeHHE JIMHUI MarHUTHOTO I10JIst

54/4 — 55/5. ObHapyxeHue
MarHUTHOTO TIOJISI TIO €ro
JleHCTBUIO Ha
3/IeKTPUUECKUN TOK.
IlpaBuno sneBol pyku (8§
37)

[lelicTBre MarHUTHOTO T10JI1 Ha MPOBOAHUK C TOKOM U
Ha /[BIWKYILYIOCS 3apspkeHHyIo yactuly. IIpaBuio
JieBO# pyku. [JemoHcTparyu. [leficTBlie MarHUTHOTO
TIOJTs1 Ha TIPOBOJHUK C TOKOM (110 puc. 104 yueOHMKaA)

[TpuMeHsITb TIpaBW/IO JIEBOW DPYKH; OIpenessTh
HarpaBjieHHe CHJIBI, JeicTBytoIei Ha
UIeKTPUYECKUN 3aps[|, ABWKYLIUICI B MarHUTHOM
roJie; OmpefesisiTh 3HAK 3apsiia W HarpaBjieHue
[IBVDKEHUS YaCTHULIbI

56/6. Wupykuys
MAarHMTHOI'O T10J141.
MarauTtHeli TIoTOK (§ 38,

WHpykiusi  MarHUTHOro  mnosis. MoAy/ib  BeKTopa
MarHMTHOM  MHAYKOMH. JIMHUM  MarHUTHOM
HHYKI[HH. E quHuIb1 MarHUTHOM

3anuceiBaTh (OpMyIy B3aMMOCBSI3U MO/YJ/IsI BEKTOPA
MarHUTHOM  WHAYKIMU B MarHUTHOro mons C
MoayJseM cuiel P, felicTByromieli Ha TPOBOJHUK




39)

MHAYKIMH. 3aBUCUMOCTb MarHMTHOTO TIOTOKa,
MIPOHKM3BIBAIOIETO IUIOLIa[b KOHTYpa, OT IIIOMaAx
KOHTypa, OpHMeHTalMd IUIOCKOCTM KOHTypa IO
OTHOIIEHWIO K JIMHUSAM MarHuTHOW HMHAYKLUA W OT
MOJY/sl BEKTOPa MarHUTHON HMHIYKLUM MarHUTHOTO
NoJist

ITMHOM 1, pacriosioyKeHHbIN TeprieHAUKYISIPHO
JIVHUSIM MAarHUTHOM WHIYKLUUM, W CUJIOH TOKa/B
TIPOBO/IHUKE;

OMUCHIBaTh 3aBUCHMOCTb MarHUTHOTO TIOTOKa OT
WH/TYKLIAW MarHUTHOT'O T10JIs,

TIPOHM3BIBAIOIIETO TU/IO[A/b KOHTypa U OT €ro
OpHEHTAI[UM TI0 OTHOIIEHWIO K JIMHUSM MarHUTHOU
VHIYKLAU

57/7 — 58/8. fIBnenue OnbIThI ®Dapages. IIpnunHa BO3HUKHOBEHUS HabsofiaTh ¥ OMUCHIBATE OMBITHI, IOATBEPK/[AFOLIHe
3/1eKTPOMarHUTHOM VHAYKLUUOHHOrO  TokKa.  OmpegeneHue  sIBJIeHUs TOsIB/IEHUe 3/IeKTPUYeCKOro MOJIst NPU U3MeHeHUU
nHAYKUMH (§ 40) 5/1eKTPOMarHUTHOM VHAYKLUN. TexHuueckoe MarHUTHOTO T10JIsl, [Ie/1aTh BBIBO/bI
NIpUMeHeHue
aByieHus. JleMOHCTpaLuu. D/IeKTpOMarHuTHast
uHAYKOMA (1o puc. 122—124 yue6HuKa)
59/9. JlabopartopHasi Jlaboparophasi pabora Ne 4 «M3yueHue siB/IeHUs IMpoBoauTh uCC/IEAOBATENBCKUN 3KCIIEPUMEHT TI0
pabota Ne 4 3/1eKTPOMAarHUTHOW MHYKLIMH» W3YUYEHUI0 SIB/IEHUS] 3/1eKTPOMAarHUTHOM HHAYKLUMY;
aHa/IM3UPOBaTh pe3yJsbTarhbl SKCIIePUMeHTa U JieslaTh
BBIBOJBI;
paboTaTh B rpymie
60/10 — 61/11. Bo3HMKHOBeHNMe MHAYKLMOHHOIO TOKA B aTFOMUHUEBOM Habromate B3aMMO/EICTBYE aTFOMUHHEBBIX KOJIel]
Hanpasnenue KOJIbLIe TIPU M3MEHEeHUM MPOXOJALLero CKBO3b KOJbLIO C MarHUTOM; OOBSICHSTH (PU3UUECKYIO CYTh IpaBH/IA
HWH/JYKLJMOHHOI'O TOKa. MarHuTHoro rmnoroka. OrmpejeneHde  Harnpab/eHUs Jlentja 1 GopMynMpoBaTh €ro; IPUMEeHSITh MTPaBUIIo
ITpaBuno Jlenua (841) WHAYKLMOHHOrO ToKa. [IpaBusio JleHna JleHIIa ¥ TIPABWIO TPABON PYKU [jisI OTIpeZeeHuUs
HemoHcTpariyy. B3aumogelicTBIe aTrtOMUHHEBBIX KOJIel] Harpas/eHNsl UHAYKLIMOHHOTO TOKa
(criIonIHOroO U € Mpopesbr0) C MarHUTOM (1o puc. 126—
130 yuebHvKa)
62/12. SABnenue ®dusnueckad CyTh  fIBJIeHUSI  CaMOMHAYKIUH. HabstoziaTh v 00BSICHATE sSIBJIEHHe CAMOVHAYKLIUN

caMOMHAYKIMH (§ 42)

VHAYKTUBHOCTb. JHeprusi MarHUTHOTO T10JIS] TOKa.
Hemoucmpayuu. IIposiByieHrle  CaMOUWHAYKLMM  IIpU
3aMbIKaHUMA ¥ pa3MBIKAaHUHM 3/IeKTPUUeCKOU werw (10
puc. 131, 132 yyebHuKa)

63/13 — 64/14. Tlonyuyenue
U Tepefaya IepeMeHHOro
3/1eKTPUUYECKOTr0 TOKa.
Tpaucdopmarop (§ 43)

ITepemeHHBIH 3/IeKTPHYeCKUH
TOK. D/IeKTpPOMeXxaHUUueCKUi VH/IYKLIMOHHBIN
reHepaTop (kKak npumep — rujporeHeparop). [lotepu
sHepruu B JIOII, criocobbl yMeHbILEHUSI TOTEPb.
HasHaueHue, yCTpOWCTBO W TIPpUHLIMN [JIeMCTBUS
TpaHcopmaropa, ero IpUMeHeHWe TIpH Iiepejaue
3JIeKTPO3HEPrHH.

Hemoncmpayuu. TpaHchopMaTop YHHUBEPCATBLHBIN

Paccka3sbiBaTh 00 YCTPOHCTBE U TIPUHIIUITE [eHCTBUs
reHepaTopa INepeMeHHOT0 TOKa; Ha3blBaTh CIIOCOOBI
YMeHbLIIeHHsl N0Tepb 37IeKTPO3HEepIruy Iepefaue ee
Ha OosbllIMe  DPacCTOSIHUS;  pacCKasbiBaTb O
Ha3HaueHUM, YCTPOWCTBe U TIPUHLUIE [eCTBUS
TpaHchopMaTopa v ero IpuMeHeHUH

65/15 -
D/eKTpOMarHuTHoe

67/17.
roJie.

BJIEKTPOMEII‘HPITHOE mosjie, ero MCTOYHHUK.
Pazmiunie MeXy  BHUXPEBBIM  3JIEKTPUYECKUM U

Habmozmath
3/IEKTPOMAarHUTHBIX ~ BOJIH;

OMBIT MO M3IyYeHUID U TIpUeMy
OIUCHIBATh  Pa3IAYUs




OJ/leKTpOMarHUTHbIE BOJIHBI
(8 44, 45)

3JIEKTPOCTAaTUYECKHUM IMoJIAMUA. BHEKTpOMaFHI/ITHbIe
BOJIHBI: CKOPOCTb, TIIOIIEPEYHOCTh, [J/IMHAa BOJIHBI,
TMprUYriHa BO3HHMKHOBEHUSA BOJIH. HonyquHe u

perucTpanys 3/1eKTpOMarHUTHBIX BOJTH.
CamocrosTesnbHas pabora Ne 2 (o marepuany § 35—

Mexay BUXPEBbIM
3J/IEKTPOCTAaTHYECKUM I10JIAMH

3JIGKTPUYECKHUM u

43).

Jdemoncmpayuu. N3nyyenue u rpueM

5/IeKTPOMarHUTHBIX BOJTH
68/18 - 69/19. BBICOKOYACTOTHBIE 3JIeKTPOMAarHuUTHbIe KOeDaHus | Habmopate cBOOO/THBIE 3/1eKTPOMarHUTHbIe
KomnebaTensHblii  KOHTYD. BOJIHBI — HeoOX0JUMble CpPeJiCTBa Ji/isl OCYILeCTBIEHHUS KosiebaHUss B KosiebaTesbHOM KOHTYpe;  [iefiaTh
[Tonyuenne pagvoces3u. KosiebaTenbHbI KOHTYp, IO/Iy4YeHHe BBIBO/IBI; pelllaTh 3a7auu Ha ¢hopmyny TomcoHa
3/IeKTPOMarHUTHBIX 3/1eKTPOMarHUTHBIX KoJ1e0aHui. ®dopmyia
Kosebanuii (§ 46) TomcoHa.

Jemoncmpayuu. Perucrpanus CBODOOTHBIX

3/IeKTpUUeCKUX Komnebanui (o puc. 140 yueOGHMKa)
70/20 - 71 Biiok-cxeMa nepegatoliero 1 NpUeMHOro yCTPOMCTB A/ist PacckasplBaTh 0 MpUHLMIIAX  paZUOCBA3U U
\21. [MTpuHLUTIBL OCYIIIeCTBJIEHHUS Pa/IUOCBSI3U. AMITIUTYAHAs MOY/IALUS TeJieBU/IeHNsT; CJIyLaTh A0K/aj «Pa3Burre cpesicTB U

PagvoCBA3U U Te/IeBULEeHUSA

(847)

" JeTeKTHPOBaHKE BBICOKOUYACTOTHBIX KojiebaHuii

cniocoboB  mepesaun  wMH(oOpMaLUM  Ha  Jja/ieKue
PacCTOsHUSA C [PeBHUX BPeMeH U [J0 HallUX JAHen»

73/23. DneKTpoMarHuTHas
npupoja cgeta (§ 49)

CBeT Kak YacTHbIM Cyyall 3/1eKTPOMAarHUTHBIX BOJH.
[uana3oH  BUAWMOTO  UW3/IyueHWs] Ha  IKaje
3JIEKTPOMarHUTHBIX BOJIH. Yacrurgst
3/IEKTPOMAarHUTHOTO U3/TyYeHrs1 — (OTOHBI (KBAaHThI)

HasbiBaTth pas/inuHble
3/1eKTPOMAarHUTHBIX BOJIH

[Iara3oHbl

74/24. TlpenomiieHue cBeTa.
dusrueckuit CMBIC/T
roKasaTesisi TpeIOMJIEHUS.
Hucnepcus

cBeta. LBera Ten (§ 50, 51)

sIBneHue pucrnepcud. PasnoxeHwe Oenoro ceera B
criekTp. IlosmyueHue 6Genoro cBera IyTeM CJIOKEHHS
CrieKTpa/ibHbIX 1jBeTOB. llBera Ten. HasHaueHue u
YCTPOMCTBO crieKTporpada 1 CrieKTpocKorna.
Hemoncmpayuu. TIpesiomneHne cBeToBoro Jyua (1o
puc. 145 yuebHrKa). OnbITEI TIO prCyHKaM 149—153
yueOHUKa

Habnrozate pasnoxeHve 6eyioro cBeta B CIieKTp MpH
ero TIpoXoXXAeHWHW CKBO3b TIIpU3MYy W T[I0/Jy4yeHHe
Oesoro ceera nyrTeM CJ/10XKeHUA CIIeKTPaJbHbIX
L[BETOB C MOMOII[BIO JIAH3bI;

— OOBSACHSTH CYTh ¥ /IaBaTh OMpPE/IeJIeHHE SIBIEHUS
JWCIIepcun

75/25. Tunbl  ONTAYECKUX
CTIEeKTPOB (8 52).
JlabopatopHasi paboTa Ne 5

CryioliHOM W JIMHeWYaTble CHEKTPbl, YC/IOBUSI UX
nosnyueHdst. CreKTpbl MCIyCKaHHS W IIOTJIOLEHUS.
3akoH Kupxrocda. ATOMBI — HCTOYHHMKH M3MyUeHUs U
TIOTJIOIIeHUS CBeTa.

JlaboparopHast pabota Ne 5 «Habro/ieHHe CIIONIHOTO
Y IMHENUaThIX CTIEKTPOB MCITYCKaHUsS»

Habnronate CI/IOIIHOW W JIMHEMYAaThle CIEKTPBI
WCITyCKaHUsl; Has3blBaThb yC/lIOBUS  0Opa3oBaHUs
CIUIOIIHBIX W JIMHeMuaThIX CIeKTPOB HCITyCKaHWS;
pabotaTb B TpyIme; CIywaTtbe JAoKaan «Merof
CTeKTpasZbHOTO aHa/lu3a U ero rnpruMeHeHHe B HayKe
U TeXHUKE»




76/26. Tlornoiexnre u
WCITyCKaHue cBeTa
aromamu. [IpoucxoxkzeHue
JIMHeNMYaThIX CIeKTpoB (8§
53)

OO6bsicHeHre U3/TyUeHHs U TIOIJIOLIeH)s CBeTa aTOMaMH
U TIPOUCXOXIAEHUS JIMHEeMUYaThIX CIIeKTPOB Ha OCHOBe
nocry/aroB bopa.

CamocTosiTesibHast pabora Ne 3 (o maTepuanam § 44—
47,49—51)

OOBSICHSIT ~ M3/yueHHWe U TIOTJIOLIeHWe CBeTa
aToMaMH U TIPOMCXOKJEeHHe JIMHeMUYaTbIX CIIeKTPOB
Ha OCHOBe 1oCTy1aToB bopa;

paboTath C 3a[jaHUSAMH, TPUBEJEHHBIMM B pasfiese
«WToru rnaBbI»

CTPOEHUE ATOMA 1 ATOMHOTI'O SAJPA (19 u)

77/1 -
78/2. Pajui0aKTUBHOCTb.
Mopenu atoMoB (§ 54)

C/IOXHBIN COCTaB paJMOaKTUBHOIO M3/lydeHus, o, B n
Y-uactuipl. Mogens atroma ToMcoHa.  OMNbIThI
Pesepdopa 1o paccesHuro O-yactul. IlnaHeTapHas
Mo/Jie/lb aToMa

OrmuchbiBaTh OMBITEL Pesepdopza: 1mo o6Hapy>kKeHHo
CJIOXKHOTO COCTaBa PaJjM0aKTHBHOI'O U3/y4YeHUs U T0
WCC/IeJOBAHUI0 C TIOMOLIBIO DacCessHHsl Ol-4aCTUL]
CTpOeHHUsI aToMa

79/3 - [IpeBpaijeHusi sizep Npyd paJUOAKTUBHOM pacraje Ha OOBSCHSTb CyTh 3aKOHOB COXPAHEHHWs MaCCOBOTO
80/4. PasyioakTUBHbBIE npumepe O-pacriazia  pagus.  O6o3HaueHue  snep yucia u 3apsja rnpu PaZvi0aKTHUBHBIX
TIpeBpalleHust aTOMHBIX XUMUAYEeCKUX 3/leMeHTOB. MaccoBoe U 3apsijoBoe Uucria. NpeBpallleHUsIX; TPUMEHSATh 3TU 3aKOHbI IIPU 3aIlluCH
snep (8§ 55) 3aKOH COXpaHeHHWsl MacCOBOr0 4WC/la W 3apsja Npu YPaBHEHUH s1JePHBIX peakLuil

PaJMO0aKTUBHBIX IpeBpaleHUsIX
81/5 - HasHaueHue, yCTpOMCTBO W TIPUHLMN [JieMCTBUS V3MepsATh MOIIHOCTH [03bl pajualdoHHOro (oHa
82/6. DKcriepuMeHTabHbIe cueTumka ['elirepa v kameps! BuabcoHa. I03UMETPOM;
METO/[bl WCCIIe/j0BaHNs JlaboparopHasi paborta Ne 6 «/3MepeHue eCTeCTBeHHOTO CpPaBHHUBAThH MOTyUYeHHbIH pe3y/bTaT C HAaUOO/bIINM
YacTHL] paJuaLioHHOro ¢oHa JJ03UMeTPOM» JIONIYCTUMBIM [|7Isl UejioBeKa 3HaueHHeM; paboTaTh B
(8§ 56). JTabopaTopHast rpyrime
pabota Ne 6

83/7. OTKpeITHE MPOTOHA U

BriOMBaHHe (-uacTUIIAMU TPOTOHOB W3 siflep aroMa

HpI/IMEHHTL 3dKOHBI COXpdHEHWA MaCCOBOI'o 4yncjid U

HelTpoHa (8§57) aszora. Habmogenue Qotorpaduii oOpa3oBaBIIMXCS B 3apsifia /sl 3aNMCU YpaBHEHU s1JePHbIX peakLyii
Kamepe BuibCOHa TPEKOB YaCTHI], YJ4aCTBOBABIIMX B
sepHON peakuyu. OTKPBITHE U CBOMCTBAa HEUTPOHA

84/8 - 85/9. CocraB TIpoTOHHO-HEUTPOHHasi Mofeb siipa. PU3NUeCcKuit OOBACHATL (PU3NUECKHUI CMBIC/ TTOHSTHN: MacCOBOe

aTOMHOIO sppa. fzepHble
cunbl (§ 58)

CMBIC/T MaCCOBOI'0 W 3apAAo0BOIro 4uvceJs. OcobeHHocTu
AAEPHBIX CUJL. W3oTorbl

" 3apda40BOe unciia

86/10 — 87/11. DHeprus
cBsizu. JedekT macc (§ 59)

OHeprusi CBsi3U. BHyTpeHHss1 5Heprusi aTOMHBIX sfep.
B3aumocBsi3e Maccel W 3Heprud. [edekT macc.
BbigiesieHrie WM TIOIVIOLIEHWE SHEPrud B SiZIepPHBIX
peakLysax

OOBACHATb (U3NUYECKUH CMBICT TIOHSITHUI: SHEprus
CBsi3Y, fedeKT Macc

88/12 — 89/13. [enenue

snep ypaHa. DenHxas
peakiusi (8 60).
JlabopatopHasi paboTa Ne 7

Mogens miponjecca feneHus szpa ypaHa. BreineneHue
SHEepruy. YCJIOBUS NPOTeKaHUs yNpaBiseMON LIemHON
peakiuu. Kpuruueckas macca.

JlaboparopHasi pabota Ne 7 «V3yueHue [eneHust sapa
aToma ypasa 1o ¢oTorpaduu TpeKoB»

OnuchiBaTh MPOLIECC [JieJIeHUsT si[pa aTOMa ypaHa,;
OOBSICHSITE (PU3UUECKUI CMBICT TIOHSATHM: LIerHast
peakius, KpPUTHUecKass Macca; Ha3blBaTb YCIOBHSA
TIPOTEKaHUsI YIIPaBJIsieMOU LeMHOW peaKLuu

90/14 - 91/15. $nepHblit

HasHaueHue, yCTpPOWCTBO, IPUHLIUI A€HCTBUS SIJepPHOTO

Paccka3biBaTb 0 HazHaueHUH AAEPHOT0 peakKTopa Ha




peakTop. IIpeoGpa3zoBaHue
BHyTpeHHel SHepruu
aTOMHBIX saep B
3J/IEKTPUUECKYI0 SHEPTHIO.
AtomHasi 3Hepretuka (§61,
62)

peakTopa Ha Me/JIeHHBbIX HelTpoHax. IIpeobpa3zoBaHue
SHepruM  siiep B S/eKTPUYeCKyl0  SHEepruio.
IIpeumyiectBa u HepoctaTku ADC mepef ApyruMU
BUJAMU  3JIeKTpOCTaHLMM. [JlUCKyccuss Ha  Temy
«DKOJIOTHYecKre TI0C/IeICTBHS HCMO/Ib30BaHUS
TEeTIOBBIX, aTOMHBIX Y TH/IPO3/IEKTPOCTAHL[UI»

Me/|/IeHHbIX HeITPOHaX, ero yCTpONCTBe U NMpUHLIUIIe
[leMCTBUS; HasblBaTh IIpPeMMYIiecTBA M HeJO0CTaTKU
ADC mniepef, IpyruMU BUJaMU 371€KTPOCTAHLIUH

92/16 - 93/17. dusryecKue BeJIMYUHBL: IIOIVIOL|eHHas [[03a U3/IyYeHuUs, HasbiBath (r3nueckrie BeMUMHBL ITOTJIOIeHHAs
Buonoruueckoe feiicTeue K03((ULIMeHT KauecTBa, SKBHUBa/leHTHas Jj03a. BiusHue flo3a  u3NydyeHWs,  KO3(p(UIMEHT  KavecTsa,
pajuaryy. 3aKoH pPaJM0aKTUBHBIX M3/yuyeHU Ha J>XUBbIE OpraHU3MBL. 5KBUBa/leHTHasl  fl03a, Iepuof,  MoJjIypacraja;
pajMoaKTUBHOIO  pacraja [Neprop nmosypacrafia paivi0aKTUBHBIX BelllecTB. [3aKoH olymate  Joknan — «HeratnBHoe — Bo3feiicTBue
(863) pagvoakTHBHOro pacrnaga.] Criocobbl 3aluThl  OT paZivaLiiy Ha >KUBbIe OPraHU3MbI M CTIOCOOBI 3aIUThI
pajuanuu OT Hee»
94/18. TepmosizepHast YcioBusi nNpoTeKaHUss W NIPUMeEpPbl  TepPMOSI[epPHBIX HasbiBaTh yC/iOBUSI TIPOTEKAaHUSI TepMOSIIepPHOU
peakLys (8 64). peakiuii. BbiesieHne >SHePrUM W TEPCIIEKTHBHI  ee peakLuM; TIPUBOAWTH IIPUMEPbI  TepMOsiIePHBIX

KouTposbHast pabora Ne 3

ncno/b3oBaHus. VMcrounnku sHepruv Co/HLIA U 3Be3[.
KonTposnbHasi pabota Ne 3 mo Teme «CTpoeHHe aTomMa U
aToOMHOro sgpa. lcronb3oBaHWe 3HEPrUMM AaTOMHBIX

azep»

peakL{Hif; TIPUMEeHSTh 3HaHUs K PelleHHIo 3a/lau

95/19. Pemenue 3agau.
JlabopaTopHast pabota Ne 8.
JlabopatopHast paboTa Ne 9

Pemenvie  3amau 1o
PaZii0aKTHMBHOIO pacraza.
JlabopaTopHasts pabora Ne 8 «OrileHKa mepHuoza
rosiypacriajja HaxoJsLUXCS B BO3AyXe IPOJLYKTOB
pacnajga rasa pafoHa». Jlaboparophasi pabora Ne 9
«/I3yueHre TpPeKOB 3apsDKeHHBIX YaCTHL] MO0 TOTOBBIM
¢dotorpadusM» (BBITIOMHSIETCS AOMA)

A03MEeTpHH, Ha 3aKOH

CTtpouth Tpad¥K 3aBUCUMOCTH MOIIHOCTH [O3bI
W3/TyuyeHUs [IPOJYKTOB pacliajia pajjoHa OT BpeMeHuY;
OlLleHWBaTh MO TpaduKy TMepuoj Mojypachaja
MPOAYKTOB  pacrafia  pajjoHa;  TpeJCTaBlIsATh
pe3y/bTaThl U3MepeHui B BH/e Tabsul; paborath B
rpyrme

CTPOEHUE 1 3BOJTIOIINSA BCEJIEHHOM (5 u)

96/1. CocraB, cTpoeHHe U
TIPOUCXOJKEeHe
ComnHeuHoM crcTembl (§ 65)

CocraB ConHeuHot cuctembl: CojHIle, BOCEMb
O6onbIMX [UlaHeT (IIECTb W3  KOTOPBIX HMEIOT
CIyTHUKW), TATb  IJIaHET-KapJMKOB,  aCTepOUJHl,

KOMeTbI, MeTeop-
Hble Tesia. @opmupoBaHre COMHEYHOU CUCTEMBI.
Hemoucmpayuu. Craiigbl wi ¢otorpaduu HebeCHbIX
00BeKTOB

Habmogare cnabigpl v oTorpaduu HeGecHBIX
00BEKTOB; Ha3bIBaTh IPYIIbI 00bEKTOB, BXOAALUX B
Co/HEYHYH0)  CHCTeMy;  IIPUBOZUTH  IIPHUMEpEI
M3MeHeHUs BH/ja 3Be3JHOro Heba B TeueHHe CyTOK

97/2. bonbie M/IaHeThI
CoJ/IHeYHOM CHCTEeMbI

(8 66)

3eMass W TUIaHeThl 3eMHOW rpymmbl.  OBLIHOCTB
XapaKTepUCTUK I7laHeT 3eMHOM TIpymmbl. [lnaHeTel-
ruraHThbl. CIIyTHUKY U KOJblia I/IaHeT-TUTaHTOB.
Hemoncmpayuu. ®ororpaduu W  c1aiabl
TJ1IaHeT 3eMHOM T'PYTIb] U TIaHeT-TUraHToB

3emnu,

CpaBHUBATh TJIAHETHI 3eMHOM TpYIIIbl; TJIAHEThI-
TUraHThl; aHA/IM3UPOBaTh (oTOrpaduu WIu Craakibl
TIJIaHeT




98/3. Marnbie Tesla
ComnHeuHoM crcTtemsl (§ 67)

Manele Tena Co/MHEUHOW CHUCTeMBI:  acTepOU[bI,
KOMeTbl, MeTeopHble Tena. (OOpa3oBaHHe XBOCTOB
koMeT. Paguant. Meteoput. bonug,.

Hemoncmpayuu. ®ororpaduivi KOMeT, aCTepOHOB

OnuckiBath (GoTorpaduu Manbix Ten ConHeuHoH
CUCTEMBI

99/4. CtpoeHue, usny4yeHue
n sBomouns CosnHoa u
3Be37 (§ 68)

ConHIle ¥ 3Be3[pl: CJIOWCTasi (30HHAsE) CTPYKTYpa,
MarHuTHoe mnose. Victounuk 3Hepruu Co/HLa U 3Be3[
— TeIvIo, Bble/sieMOe MpU NMPOTeKaHWU B UX HeZpax
TepMosiZiepHbIX peakiuil. Ctazguu sBostoriun ComHLa.
Hemoncmpayuu. ®otorpaduui  COHEUHBIX  TISATEH,
COJTHEUHO! KOPOHBI

OO6bCHSATH (hU3UUECKHE TIPOIIECCHI, TIPOHUCXO/SAIIIE B
Hempax CosiHIIA W 3Be3/; Ha3bIBaTh MPUUUHEI
obpa3zoBanuss misiteH Ha ConHIE; aHATU3MPOBAThH
dotorpaduy CoMHEUHOH KOPOHBI U 00pa30oBaHUi B
Hel

100/5. Ctpoenue u
3BoroLMs BcenenHom

(869)

lanaktvku. Metaranaktvka. Tpu BO3MOXKHbIE MOZeIU
HecTalluOHapHOW BceneHHOW, TipefjoxeHHble A. A.
@®pypMaHOM. OKCIepUMeHTalbHOe — MOATBEpIKAeHue
Xab6som pacumpenysi BcenmenHoi. 3akoH Xa66ma.
CamocrosTenbHast pabota Ne 4 (o marepuany §65—
68).

Hemoncmpayuu. Pororpaduu Wiy caipl ranrakTuk

OnmcbiBaTb  TPU  MOJeNd  HeCcTal[iOHapHOU
BcenenHot, TIpe//I0>KeHHbIe ®dpuaMaHOM;
OOBSCHATH, B UeM TMPOSIB/ISETCS HEeCTalMOHAPHOCTh
BceneHHo}l; 3amMChIBaTh 3aKOH Xab01a

101. IToBTOpEHHE

IToBTOpeHue u 06061IeHNEe

[leMoHCTpUpOBaTh Ipe3eHTalld, y4yacTBOBaTh B

Utorosas KOHTPOJIbHAs! KonTposnbHast paboTa 3a Kypc OCHOBHOM ILIKOJIbI 00Cy)X/|eHUH TIpe3eHTalluii; paboTaTh C 3a/jaHUsIMH,

pabora NIpUBeJIeHHBIMU B paszesne «/IToru rnasei»
[TpuMeHsITb 3HaHUS K pellIeHHI0 3aJa4

102. Ananus ombok Pererue 3a/jau. AHam3 oMO0K KOHTPOIBHOW paboThI ObcyxeHre W aHaau3 OWIMOOK, [OMYIIeHHBIX B

KOHTPO/BHOM pPaboThI

KOHTPOJIbHOM pabore;
CaMOCTOSITe/IbHO OLIEHHBAaTh KAyeCTBO BBHITOTHEHUS
paboThI
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