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IMosicHuTEIBLHAA 3aIHCKA

Pabouas mporpamma mo ¢usuke mist 10 - 11 kmaccoB cocTaBieHa B COOTBETCTBUU C
TpeboBaHMsIMU DeepaibHOr0 KOMIIOHEHTa TOCYJAapPCTBEHHOTO OO0pa30BaTENBLHOTO CTaHAapTa

cpemHero o0Imiero oopa3oBaHusl.

HopmatuBHO - paBoBast OCHOBA JUIsl COCTABJICHUS pabodel mporpaMMel 1o (pusuke:

OenepanbHblii 3ak0oH oT 29.12.2012 Ne 273-@3 «O6 oOpazoBannn B Poccuiickoi
®enepaunn» (C UIBMEHEHUSIMU);

[Ipukaz MunuctepcTBa obOpazoBanuss u Hayku P® ot 31 mas 2021 1. Ne 287 «O6
YTBEPXKICHUN (heAepaibHOTO TOCYJAapCTBEHHOTO 0O0pa30BaTEIbHOTO CTAaHAAPTAa CPEIHEro
obmero oopazoBanus";

[Ipuka3 MunuctepctBa npocBenienuss P® ot 20.05. 2020 r. Ne254 «O6 yTBepkaeHUU

(benepanbHOTO TEpeyHs y4eOHWKOB, JOMYHICHHBIX K WCIIOJB30BAHUIO TIPU peau3aliu
UMEIOIINX TOCYAAPCTBEHHYIO aKKPEIUTAIMI0 O0pa3oBaTelIbHBIX IMPOrPaMM HAYaIbHOTO
oOmiero, OCHOBHOTO oO0mero, cpemHero oOmero oOpa3oBaHHUsS — OpraHU3AIUSIMU,
OCYIIECTBISIONIMMU 00Pa30BaTENbHYIO JeSITEITBHOCTDY;

[Ipuka3 MunucrepctBa npocsemenuss PO Ne 766 ot 23 nexabps 2020 r.  «O BHeceHHH
W3MEHeHHH B (enepalbHbIi TepeueHb YYeOHHKOB, JOMYIIEHHBIX K HCIIOJIB30BAHHUIO IPH
peanzalii MMEIOIIMX TOCYAapCTBEHHYIO aKKpEAUTAlHUI0 00pa3oBaTeNbHBIX IPOTrPaMM
HA4yaJIbHOTO OOIIEro, OCHOBHOI'O OOIIEro, CpeaHero ooIero o0pa3oBaHUs OpPraHU3ALUIMU,
OCYHIECCTBISIIOIIUMU  O00pa30BaTEIbHYI0  JEATENbHOCTb,  YTBEPXKIACHHBI  MPUKA30M
MuHHcTepceTBa npocsenieHuss PO ot 20 mas 2020r. Ne 254»;

[TIpumepHBIe porpaMMBbl 10 TIpeamMeTam, co3aanubie Ha ocHoBe DI'OC COO;

VYueOHbBIN MJIaH OpraHU3aIMK, OCYIIECTBIISIONIEH 00pa3oBaTeNbHYIO IeATeIbHOCTh Ha 2023-
2024 y4eOHbIN TOT;

l'ogoBoit  kanmenaapHblii TpaduKk OpraHu3aldd, OCYUIECTBIAIOIIEH 00pa30BaTEIbHYIO
nestenbHOCcTh Ha 2023 -2024 yueOHbIi Tog;

[Tonoxxenue o paboyeit mporpamme.

Pa3ges mosicHUTEIBLHOM 3aIMCKH

IIpumep

HaumenoBanue, aBTOp, o1 U3AaHUA
MPUMEPHOM MTPOrpamMMbl, HA OCHOBE
KOTOpoi pazpaboTaHa paboyas mporpamMma

[lannast paboyast mporpamMma COCTaBJI€Ha Ha OCHOBE:
Pabouass mporpamma k nuamn YMK ISl Mskumesa
O®uszuka 10-11 xmaccel, yriyOJIeHHBI ypOBeHb. ABTOPOB
O.A. Kpricanosa, I'.SI Mskumes M.: JIpoda, 2020. — 78 ¢

VYka3zanue 6a30Boro yueOHHUKa

MpenopaBaHue B 10 Knacce peannsyeTcs Mo yYEOHUKY:
Msxkumes I 4., byxosues b.b., Yapyrun B.M. «®u3uka.
10 x». [Ton penakuueit H.A. [lapdeHTheBOIA.
M.:Ilpocsemenue. 2018r.

[TpenogaBanue B 11 kiacce peanusyercs mo y4eOHUKY
Msxkumes I'. 4., byxosues b.b., Yapyrun B.M. «®u3uka.
11 xa». ITon penakuueit H.A. [lapdeHTheBOIA.
M.:IlpocBemienue. 2021r.

Lenb oOyueHus

Coznanve yciaoBHHM  JUIsl  JOCTMXKEHMS  pE3yJbTaroB,
npexycMmoTpeHHbIx PI'OC

3agaum oOyyeHus:

* opMHpoOBaHNE CUCTEMbI 3HaHUM 06  0bLIKUX
dU3NYECKMX 3aKOHOMEPHOCTSX, 3aKOHaX, TEOPUSIX,
npeactaBleHNin o  AencTtBUM  BOo  BceneHHol
OU3NYECKMX  3aKOHOB, OTKPbITbIX B 3€MHbIX




YCNOBUSX;
* hbopMUpoBaHUuE yMeHUs nuccnepoBaTtb u
aHanM3upoBaTb  pa3HOOOpasHble  U3NYECKUe
ABJIEHU U CBOMCTBA OOBEKTOB, OOBACHATH
NPUHLKUMBI PaboTbl U XapaKTEPUCTUKM NPUOBOPOB 1

YCTPOWCTB, 0OBACHATL CBSA3b OCHOBHBbIX
KOCMUYECKUX  OOBEKTOB C  reopusnmyecknmm
ABNIEHUAMMU;

® OB/laflEHNE YMEHUSIMM BbIABUraTb UMNOTE3bl Ha
OCHOBe 3HaHWUs OCHOBOMONAralWmnX GU3NYECKUX
3aKOHOMEPHOCTEM W 3aKOHOB, MpPOBEPATb  MUX
3KCMNepuUMeEHTaNbHbIMU cpeacTBaMu, GOPMYInpYS
Lenb nccnefoBaHus;

® oBflageHMe MeTogamMu CaMOCTOSITE/IbBHOIO
NAAHUPOBaAHMA U MPOBEeAEHUs  PUIMYECKMX
3KCMEPMMEHTOB, OMMCAHMA U aHaNN3a MOJTyYEHHOM
U3MepuTeNbHOM  MHpOpMauMK,  onpeaeneHus
[OCTOBEPHOCTM NOJYYEHHOrO pe3y/ibTaTa;

* popMMpoBaHMe YMEHUM NPOrHo3npoBaTh,
aHanuM3MpoBaTb M  OUEHMBATb  MOCNEACTBUA
ObITOBOM U MPOM3BOACTBEHHOM [AEATENIbHOCTH

YyesloBeKa, CBSI3aHHOM o dun3nYecKkumMu
npoueccamu, c nosnuni 3KOJIOTUYECKOM
6e30nacHoOCTH.

OO0mas xapakTepUCTHKA Y4eOHOT 0 MpeMeTa;

PaGouas mporpamMma mo ¢u3MKe AJii OCHOBHOM WIKOJIBI pa3paboTaHa B COOTBETCTBUU C
pexomennauusaMu Ilpumepnsix mporpamMm «Pabouas nporpamma k gunun YMK I'.Sl Mskumesa
®usuka 10-11 kmaccel, yrayOneHHsii ypoBeHb. ABTOpoB O.A. KprwicanoBa, .51 Mskumes M.:
Hpoda, 2020. — 78 c¢.», © OpUCHTUPOBAHA HA UCIIOIH30BAHUE YUCOHO-METOAMUECKOTO KOMITJICKTA IO
buzuke:

Msxumes I.4., byxosues b.b., Hapyrun B.M. ®usuka. 10 k. [Tox pegaknueit H.A. [TapdheHTbeBOI.
M.:Ilpocsemenue. 2018.

Msxkues I'.5., ByxosueB b.b., Yapyrun B.M. ®@usuka. 11 k1. [Tox pegakuueit H.A. ITapdentbeBoii.
M.:ITpocBemenue. 2021.

Msxumes I'.4., CunsikoB A.3. @usuka: Mexannka. 10 k1. YriyOsieHHbIN ypOBEHb. (KOMILIEKC
«Beptukaney) — M.: Jlpoda, 2014.

Msxkumes [.4., CunsikoB A.3. @usuka: MonekynsapHas pusuka. Tepmoaunamuka. 10 ki1
VYrayGiieHHblH ypoBeHb. (komIuieke «Beptukans») — M.: Ipoda, 2014.

Msikuies I'.5., CunskoB A.3. @usuka: Dnekrpoaunamuka. 10-11 k. YrmyOneHHbIH YpOBEHb.
(kommuiexe «Beptukanb») — M.: lpoda, 2014.

IIporpamMma o pusmke A NOJHON 00111e00pa30BaTEIBLHOM HIKOJIBI COCTaBIEHA HA OCHOBE
(yHIaMEHTaJILHOTO A/pa COAep KaHus 00Iero oopazoBaHus U TpeOOBaHUN K pe3ysbTaTaM MOJHOTO
obmero o0pazoBaHus, MPEACTABICHHBIX B (heepaIbHOM I'OCYyIapCTBEHHOM CTaH/IapTe MOJHOTO
o01iero o6pazoBaHMs BTOPOro MOKOJIEHUs. B Hell Takke yUTeHbl OCHOBHBIE UJIEU U MTOJIOKEHHS
MpoTrpaMM pa3BUTHA U GOPMHUPOBAHUS YHUBEPCAIBHBIX Y4eOHBIX neiictBuit (YY) st momHOTO
o01iero o6pazoBaHMsl U COOJIIOICHA TPEEMCTBEHHOCTD C MMPOrpaMMaMH JJIsi OCHOBHOTO OOIIEro
o0Opa3oBaHuUsl.



®enepanbHblil 0a3UCHBIN yueOHBIN I1aH JUIsl 00pa3oBaTeNbHbIX yupexaeHui Poccuiickoit
®eneparun oTBOAUT 350 yacoB I yrayOJE€HHOr0 U3yyeHHs (PU3UKU Ha CTYNIEHH MOJIHOTO OOIIEero
oOpaszoBanus. B Tom uncie B X, XI kinaccax no 175 yueOHbIX yacoB U3 pacyera 5 y4eOHbIX 4acoB B
HeJIeIHo.

Br160p BbIIIEHA3BaHHOM MPOrpaMMBbl U yU€OHO-METOJUUYECKOI0 KOMILJIEKCA 00YCIIOBIIEH TEM,
YTO JJaHHas MporpamMma B MOJIHOM 00bEME COOTBETCTBYET LENIIM 0Opa30BATENbHOIO YUpPEXACHUs,
IIOCTPOEHA € Y4YETOM MPHUHILMIIOB CUCTEMHOCTH, HAYyYHOCTH, JOCTYIIHOCTH M HPEEMCTBEHHOCTH;
CHOCOOCTBYET (POPMUPOBAHUIO KITFOUEBBIX KOMIIETEHLIUH 00yJaromuXxcs; 00eCeunBaeT yCIOBHS IS
pean3aluy MpaKTHYEeCKON HalpaBJIE€HHOCTH, YUYUTHIBAET BO3PACTHYIO IICUXOJIOTHIO 00YYarOIIUXCSl.

@opMbI OPpraHu3anuu 06pa3oBaTeJHLHOI0 NMPOoIecca: KIACCHO-YPOUYHAsK CUCTEMA.

OouiexsaccHble GOPMBI: YPOK, MpaKTHUECKas WU JJabopaTopHas padoTa, pelieHue 3a/1au.
I'pynnoBeie (hopMbl: rpynmnoBast paboTa Ha ypoKe, IpyNIoOBOi MIPaKTUKYM, I'PYNIIOBbIE TBOPUYECKUE
3a7jaHus, paboTa B Mapax.

WunuBuayanbaeie  GopMbl:  paboTa C  JUTEPaTypoll MM  SJIEKTPOHHBIMH  MCTOYHUKAMHU
UHpOpPMAalLlUU, NMHUCbMEHHbIE YIPAXXHEHUs, BBINOJHEHME WHAMBUIYalbHBIX 3aJjaHui, paboTa c
00y4aroImuMi KOMIIBIOTEPHBIMU TIPOTPaMMaMH, AUCTAaHIIMOHHbBIE (POPMBI 00yUeHHUSI.

MeToabl 00y4YeHus:

CIIOBECHBIE - paccka3, Oecea; HArJSHbIE - WUTIOCTPAIMK, TEMOHCTPAIMK TaOJHll, TPEe3eHTAIINI;
MPAaKTUYECKHE — BBIMOJIHEHUE MPAKTHUECKUX, TAOOPAaTOPHBIX paboT, caMOCTOsITeNbHAsE padoTa co
CIpPaBOYHMKAMHM M JIUTEPaTypoil (MeYaTHONM M DIEKTPOHHOM), CaMOCTOSITeNbHbIE MHUCHMEHHBIE
YOpPaXXHEHUsI, CaMOCTOsITENIbHAs paboTa 3a KOMIIBIOTEPOM, KOMMYHHUKaTHBHO-JEATEIbHOCTHBIN
MPUHIIUAT 00y4YeHUS

OcHOBHBIMM (popMaMM U BUAAMHU KOHTPOJIA 3HAHUH, YMEHUI U HABBIKOB SIBJAIOTCA: TEKYILINNA
KOHTPOJIb B JOpME YCTHOTO (PPOHTATHLHOTO OMPOCa, KOHTPOIBHBIX PAOOT, PUINIECKUX JTUKTAHTOB,
TECTOB, IPOBEPOYHBIX padOT, TAOOPATOPHBIX pabOT; UTOTOBBIM KOHTPOJIb — TPOOHBIE TECTHI,
UTOTOBasi KOHTPOJIbHAs padoTa.

IIpoexTHasi U y4eOHO-HCCIET0BATEIBCKASN AeSITEIbHOCTH 00YYAIOIINXCS TIPOUCXOTUT
MOCPEACTBOM TBOPYECKUX 3aaHUI (TEMAaTUYECKUX UIIM YPOUHBIX ), & TAK)KE IPOCKTOB,
y4YacTBYIOLIMX Ha PA3INYHBIX YPOBHSX.

Bo3MOKHBIE OLICHKH WHIUBHYAIBHOTO MPOSKTA — 3aIUTA, & MHAUBUIYaTbHBIX JTOCTHKESHUN
o0yyaroImuxcs — peTUHT.

Onncanue mecra yue0OHOro npeaMeTa, Kypca B yueOHOM IJIaHe;

CormacHo paboueit mporpamme Ha u3ydenue ¢usuku B 10 u 11 kmaccax oTBoaurtcest mo 175 gacos.
JlaHHas mporpaMMa aJanTUPOBaHA K YCJIOBUSAM OOPa30BaTENBbHOIO YUPEKICHUS U IO y4eOHOMY
wiany Ha u3ydenue ¢usuku B 10 u 11 kiacce orBogurcs no 170 yacoB u3 pacyéra: math 4acoB B
HeJIeIHo.

Cpox peanu3ainuu paboueit mporpamMmsI- 2 roja.



JIM4HOCTHBIE Pe3yJIbTaThl OCBOCHHS MPOTPAMMBI TOJDKHBI OTPAXKaTh:

1) poccuiickyro TpakIaHCKYIO UICHTHYHOCTh, TATPUOTH3M, YBAXKEHHE K CBOEMY HApOIy, YyBCTBA
OTBETCTBEHHOCTH nepen PoauHoM, ropaocTH 3a CBOM Kpai, CBOIO PoauHy, poluioe U HacTosIIEee
MHOTOHAIIMOHAJILHOTO Hapona Poccun, yBaskeHHe rocy1apCTBEHHBIX CUMBOJIOB (Tep0, (iar, TuMH);
2) TpaXJaHCKYIO TO3HIIMIO KaK aKTUBHOTO M OTBETCTBEHHOT'O YJICHA POCCHICKOTO OOIIECTBA,
OCO3HAIOIIET0 CBOM KOHCTHTYIIHOHHBIE MpaBa U 0053aHHOCTH, YBAKAIOIIETO 3aKOH U IPAaBOMOPSIOK,
00J1aIafoIIero YyBCTBOM COOCTBEHHOTO JIOCTOMHCTBA, OCO3HAHHO MPUHUMAFOIIETO TPAJAUITHOHHBIC
HaIMOHAJIFHBIE M 00IIeUeIOBEYeCKHNE TYMAHUCTHYECKHIE U IEMOKPAaTHIECKUE IIEHHOCTH;

3) TOTOBHOCTB K cITy>keHHI0 OTEUYEeCTBY, €To 3aluTe;

4) chopMHpPOBAaHHOCTH MUPOBO33PEHUS], COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO Pa3BUTHUSA
HAyKHU ¥ 00IIeCTBEHHON MPaKTUKH, OCHOBAaHHOTO HAa AMAJIOTE KYJBTYp, a TAKXKE Pa3IMYHbIX HopM
OOIIECTBEHHOTO CO3HAHMS, OCO3HAHNE CBOETO MECTa B IOJIUKYJIBTYPHOM MHPE;

5) chopMUPOBaHHOCTH OCHOB CAMOPA3BUTHSI U CAMOBOCIIUTAHUS B COOTBETCTBHH C
o01ieyeoBeYeCKMMHU IEHHOCTSMU U HlealaMH IPaKIaHCKOTO 00IeCTBa; TOTOBHOCTh U
CHOCOOHOCTH K

CaMOCTOSITENIbHOM, TBOPUYECKOM U OTBETCTBEHHO! EATEIbHOCTH;

6) ToJIepaHTHOE CO3HAHUE U MOBEJCHHUE B MOJIMKYIBTYPHOM MUPE, TOTOBHOCTh M CHOCOOHOCTh
BECTH JIMAJIOT C IPYTHMMH JIFOJbMH, TOCTUTATh B HEM B3aMMOIIOHHUMAHHUS, HAXOAUTh 00IIUE el U
COTPYAHUYATH JJISl UX JTOCTHIKEHHUS, CTIOCOOHOCTD MPOTHUBOCTOSATH MJICOJIOTHH SKCTPEMHU3Ma,
HaAIMOHATN3Ma, KCeHOPOOUH, TUCKPUMHUHAIINU 110 COITUAIBHBIM, PEIUTHO3HBIM, PACOBBIM,
HAI[MOHATLHBIM

MpU3HAKaM U IPYTUM HETaTUBHBIM COIIMAIBHBIM SIBICHUSM;

7) HaBBIKU COTPYAHUYECTBA CO CBEPCTHUKAMHU, ETHMU MIIAJIILIETO BO3pACTa, B3POCIBIMU B
00pa3oBaTeNbHOMN, OOIIECTBEHHO MOJIE3HOU, Y4eOHO-UCCIIe10BaTEIbCKON, MPOEKTHON U IPYTHX
BUJIAX

NeSITeTbHOCTH;

8) HpaBCTBEHHOE CO3HAHUE U MTOBEJICHNE HA OCHOBE YCBOCHHUS OOIIEUETIOBEUECKUX IIEHHOCTEH;

9) TOTOBHOCTH M CITIOCOOHOCTH K 00pa30BaHMIO, B TOM YHCIIE CaMOOOPa30BaHUIO, HA TIPOTHKECHUN
BCEH JKM3HU; CO3HATEIbHOE OTHOLICHNE K HETPEPHIBHOMY 00Pa30BaHHIO KaK YCIOBHUIO YCIEIITHON
poeCCUOHATBLHON M 00IIIECTBEHHON JEATEIbHOCTH;

10) acTeTnveckoe OTHOMICHUE K MUPY, BKIIFOUAs 3CTETHKY ObITa, HAYYHOTO U TEXHHYECKOTO
TBOPYECTBA, CIIOPTA, OOIIECTBEHHBIX OTHOIICHHIA;

11) mpuHATHE W peaTu3aIyio IEHHOCTEH 3T0pOBOTO U Oe30macHOro o0pasa KU3HH, MOTPEOHOCTH B
(U3NIECKOM CaMOCOBEPIICHCTBOBAHNY, 3aHATUSIX CIIOPTHBHO-03/JOPOBUTEIILHON JAESITEIBHOCTHIO,
HENpUATHE BPEAHBIX MIPUBBIYEK: KYPEHUS, YIOTPEOICHHS aJIKOT0JIsl, HAPKOTHUKOB;

12) GepesxkHOE, OTBETCTBEHHOE W KOMIIETEHTHOE OTHOIIIEHHE K (PHU3MUECKOMY U TICHXOJIOTHYECKOMY
3JI0pOBBIO, KAK COOCTBEHHOMY, TaK U APYTUX JIFOJIeH, yMEHUE OKa3bIBATh MEPBYIO MOMOIIIb;

13) oco3HaHHBIH BEIOOp OyayIieit mpodeccru 1 BO3MOXKHOCTEH pean3aliui COOCTBEHHBIX
KU3HEHHBIX TJIAHOB; OTHOIIEHUE K TPO(ECCUOHATHLHON AeSITENFHOCTH KaK BO3MOXKHOCTH yUacTHs B
PEILICHNH JTMYHBIX, O0OIIECTBEHHBIX, TOCYJaPCTBEHHBIX, OOIICHAMOHAIBHBIX TPOOIIEM;

14) cdopMupOBaHHOCTH FKOJIOTHUECKOTO MBIIUICHUS, TOHUMAaHUS BIUSHUS
COLIMAJIbHO-?)KOHOMUYECKHUX MPOIIECCOB Ha COCTOSIHUE MIPUPOTHON U COLIMATILHOM CPEJIbI;
npuobpereHue

OTIBITa 3KOJIOTO-HATIPABIEHHOU e TENILHOCTH;

15) oTBeTCTBEHHOE OTHOIIEHUE K CO3JJAaHUIO0 CEMBbH HAa OCHOBE OCO3HAHHOTO NMPHHATHUS IIECHHOCTEH
CEMEMHOM KU3HU

MeTanpeaMeTHbIe pe3yJbTAThl OCBOCHUS MPOTPAMMBI JOJKHBI OTPAXKaTh:

1) yMeHHe caMOCTOATENBHO ONPEACTATh LeNU ACITEeIbHOCTU U COCTABIIATh IUIAHBI JeSITEIbHOCTH;



CaMOCTOSITENILHO OCYILIECTBIISITh, KOHTPOJIMPOBATh U KOPPEKTUPOBATH JEATEIBHOCTD; UCIIOJIb30BaTh
BCE

BO3MOKHBIE PECYPCHI JUIsl TOCTHKEHUS IOCTABICHHBIX LIE€IeH U peain3alliy IUIaHOB JesITeIbHOCTH;
BBIOMPATh YCIIEIIHbIE CTPATETUU B PA3IUYHBIX CUTYALUIX;

2) yMeHHE MPOAYKTUBHO OOIIATHCS M B3aMMOICHCTBOBATDH B MPOIECCE COBMECTHOM IESITEILHOCTH,
YUUTBIBATH MO3UIMH JPYTUX YYACTHUKOB JCATENLHOCTH, 3()(HEKTUBHO pa3pemmaTh KOH(IUKTHI;

3) BnajsieHre HaBbIKaMU MMO3HABATEIbHON, yUeOHO-UCCIIEI0BATEIBCKOM U MPOEKTHOMN
JeSITeTbHOCTH, HABBIKAMH pa3penieHns mpooeM; CliocOOHOCTh M TOTOBHOCTh K CAMOCTOSTEIIEHOMY
IIOMCKY METOJIOB PEIIECHHS MPAKTUYECKUX 3a/1a4, IPUMEHEHHIO Pa3JIUYHBIX METOIOB IIO3HAHNS;

4) rOTOBHOCTb U CIIOCOOHOCTH K CAMOCTOSITEIbHOM HH(POPMAIIMOHHO-TIO3HABATEILHOM
NeSITeNbHOCTH, BJIaJICHUE HABBIKAMU I10JIy4eHHsI He00X0AMMOM HH(pOpMAaLUU U3 CIIOBApel pa3HbIX
THUIIOB,

YMEHHUE OPUEHTHPOBATHCS B PA3IMUHBIX UCTOYHUKAX MH(DOPMAIIUK, KPUTUYECKH OLICHUBATh U
UHTEPIPETUPOBATH HHPOPMALIUIO, TOJIy4aEeMYIO U3 PA3INYHBIX HICTOUHUKOB;

5) yMeHHe UCTI0NIb30BaTh CpeicTBA MH(OOPMAIIMOHHBIX U KOMMYHHKAIIMOHHBIX TEXHOJIOTHH (1anee
- UKT) B pemieHMH KOTHUTHUBHBIX, KOMMYHHKATHBHBIX M OPraHU3alMOHHBIX 3a/1a4 ¢ COOJIIOICHUEM
TpeOOBaHUI SPrOHOMMKH, TEXHUKU 0€30MaCHOCTH, TUTUEHBI, peCypcocOepeeHts, IPaBOBbIX U
TUYECKUX HOPM, HOPM HH(POPMAIIMOHHOH 0€30MacHOCTH;

6) yMeHHe onpeeNsaTh Ha3HaueHHe U (YHKIUHU Pa3IHYHbIX COIIMAIbHBIX HHCTUTYTOB;

7) yMeHHE CaMOCTOSATENIbHO OLICHUBATh U IPUHUMATD PEILLEHHUS, ONPEACIISAIONINE CTPATETHI0
MOBE/ICHHUS, C YUYETOM I'PaXk/TaHCKUX U HPABCTBEHHBIX LIEHHOCTEM;

8) Bi1asieHUE SI3bIKOBBIMU CPEICTBAMU - YMEHHE SCHO, JIOTUYHO ¥ TOYHO U3J1araTh CBOIO TOUKY
3peHus, UCIOJIb30BaTh aJIEKBATHBIE SI3bIKOBBIE CPEICTBA;

9) BajieHre HaBBIKAMU ITO3HABATEIbHOMN peIeKCHN KaKk 0CO3HAHMS COBEpIIaeMbIX JICHCTBUN U
MBICIIUTENIBHBIX MTPOLIECCOB, X PE3yJIbTATOB U OCHOBAHMM, IPaHUI] CBOETO 3HAHUS U HE3HAHUS,
HOBBIX TI03HABATEIbHBIX 337a4 U CPEACTB UX JOCTHIKEHUS.

TpeboBanus K MpeAMETHBIM pe3yJbTAaTaM 0CBOEHHUS YIIyOJIeHHOIo Kypca (PU3UKH TOJKHBI
BKJIIOYATh TPEOOBAHU K pe3yJIbTaTaM OCBOCHHUsSI 0a30BOT0 Kypca U JIOTIOJIHUTEIBHO OTPaXKaTh:

1) chopMHUPOBAHHOCTH CUCTEMBI 3HAHHUM 00 001X (PU3NUECKUX 3aKOHOMEPHOCTSIX, 3aKOHAX,
TEOPHSX, MPEJICTABICHH O eiicTBUM BO BeenenHol (pn3n4eckux 3aKOHOB, OTKPBHITBIX B 3¢MHBIX
YCIIOBUSX;

2) copMHPOBAHHOCTH YMEHUSI HCCIIEI0BATH M aHAIM3UPOBATH pa3HOOOpa3HbIe (PU3NIECKUE
SIBJICHHSI 1 CBOMCTBA OOBEKTOB, OOBSICHITH MPHUHIIUITBI PAOOTHI M XapaKTEPUCTUKH MPUOOPOB U
YCTPOMCTB,

OOBSICHATH CBSI3b OCHOBHBIX KOCMUYECKUX OOBEKTOB C re0(U3NUECKUMU SIBICHUSIMM;

3) BnajieHne YMEHUSMHU BBIABUTaTh TUIIOTE3bl HA OCHOBE 3HAHUSI OCHOBOMOJIAralonuX (pU3nIeckux
3aKOHOMEPHOCTEN M 3aKOHOB, IPOBEPATH UX IKCIIEPUMEHTAILHBIMU CpeACTBaMU, (HOpMyIUpYs Lieb
HCCIIEIOBaHMS;

4) BnageHre METOAaMHU CAMOCTOSITEIIbHOTO TUNIAHUPOBAHUS U NMPOBEJCHUS (PU3NIECKUX
HKCIEPUMEHTOB, OIIMCAHUS U aHAJIN3A MOTy4€HHONH N3MEpUTENIbHOW HHPOPMALIUK, ONpeAeIeHUs
JIOCTOBEPHOCTH IOJIyYEHHOI'O PE3YJIbTaTa;

5) copMUpOBaHHOCTH YMEHUI POTHO3UPOBATH, AHATM3UPOBATH U OLIEHUBATH MOCJIEACTBUS
OBITOBO M MPOU3BOJICTBEHHON JESITEIHHOCTH YEJIOBEKA, CBA3aHHOH ¢ (PU3NYECKUMHU MPOIIECCaMHt, C
MO3ULUI SKOJOTMYECKON OE30MaCHOCTH.

BbinmyckHUK Ha yriiy0JIeHHOM YPOBHE HAYYMTCS:

— O0BSACHATH U AaHAJTU3UPOBATH POJIb U MECTO (PU3UKH B (POPMUPOBAHUM COBPEMEHHOM HAyYHOMH
KapTUHBI MUPA, B PA3BUTUU COBPEMEHHON TEXHUKU U TEXHOJIOTUH, B IPAKTUUECKOH €ATEIbHOCTH
JIO/IeH; — XapaKTepH30BaTh B3aUMOCBSA3b MEX1y (PU3UKON M JPYTUMHU €CTECTBEHHBIMU HayKaMH;



— XapaKTepHu30BaTh CUCTEMHYIO CBSI3b MEXKy OCHOBOMOJATAIONUMHU HAYYHBIMU MMOHSATUSMHU:
MIPOCTPAHCTBO, BpeMsi, MaTepus (BEIIECTBO, MOJIE), IBUKEHUE, CUJla, SHEPIHS;

— MIOHUMATh U OOBSACHATH LIETIOCTHOCTD (PU3UUYECKON TEOPUH, Pa3IudaTh IPAHUIIBI €€ MPUMEHUMOCTH
Y MECTO B PsIIy APYTUX (DU3UUECKUX TCOPHIA;

— BIIAJIETh IPHUEMaMH TIOCTPOCHUS TEOPETUIECKUX JOKA3aTEIbCTB, & TAK)KE MTPOTHO3UPOBAHUS
0COOCHHOCTEH MpoTeKaHus (PU3NICCKHUX SBICHUH U MPOIECCOB HA OCHOBE MOTyYECHHBIX
TEOPETUUECKUX BBHIBOJIOB U JIOKA3aTEIHCTB;

— CaMOCTOSATENIbHO KOHCTPYUPOBAThH IKCIIEPUMEHTAIILHBIE YCTAHOBKH JJISI IPOBEPKHU BBIIBUHYTHIX
THUTIOTE3, PACCUNTHIBATH A0COIIOTHYIO M OTHOCUTEIBHYIO TIOTPEIIHOCTH;

— CaMOCTOSATENIbHO TUTAHUPOBATh U MMPOBOJIUTH (PU3NYECKUE SKCTICPUMEHTHI;

— pemaTh MPaKTHKO-OPUEHTUPOBAHHBIC KAUECTBEHHBIC M pacyeTHBIC (PH3NYECKUE 3a/1a4d C OTIOPOM
KaK Ha U3BECTHBIC (PU3NUECKHE 3aKOHBI, 3AKOHOMEPHOCTH Y MOJICIIN, TaK U HA TEKCTHI C M30BITOYHOM
nHpopManuei;

— OOBSCHSATH TPAHUIIBI MPUMEHEHHS N3YYCHHBIX (DU3UYECKUX MOJIETICH pH pereHrnr GU3NIeCKUX U
MEXMPEIMETHBIX 3a/1a4;

— BBIJIBUTATh TUIIOTE3bl HA OCHOBE 3HAHUSI OCHOBOIIOJIATAOIINX (PU3NYECKUX 3aKOHOMEPHOCTEH 1
3aKOHOB;

— XapaKTepHu30BaTh TJI00AbHBIC TTPOOIEMBI, CTOSIIHME TEPE]] YeIOBEUYECTBOM: DHEPTETUUCCKHE,
CBIPBEBBIE, IKOJIOTHUECKUE, U POJIb (PU3UKH B PEIICHUH dTUX MPOOIIeM;

— OOBSCHATH MPUHIUIBI PAOOTHI M XapaKTEPUCTUKU N3YUECHHBIX MAIIHH, TPUOOPOB U TEXHUYECKHUX
YCTPOMCTB;

— OOBSICHSTH YCJIOBUS MIPUMEHEHUS (PU3MUECKUX MOJIENel MpH pelIeHny (U3nIecKux 3aaad,
HAXOJUTh aJICKBATHYIO MIPEIOKCHHOHN 3a7aue (PU3MUECKYI0 MOJIEIh, pa3pelaTh IpodiieMy Kak Ha
OCHOBE MMEIOLIUXCS 3HAHUW, TaK U NPU TOMOILU METO/I0B OLIEHKH.

BorinyckHUK HA yriry0JIeHHOM YPOBHE MOJYYHUT BO3MOKHOCTh HAYYHUTHCSI:

— TIPOBEPSITh SKCIIEPUMEHTATBLHBIMU CPEJICTBAMU BBIIBUHYTHIE THIIOTE3bI, (DOPMYITHPYSI IETh
WCCJICIOBAHMSI, HA OCHOBE 3HAHUSI OCHOBOTIOJIAraloNuX (PH3NIecKuX 3aKOHOMEPHOCTEH 1 3aKOHOB;
— OIKCHIBATh M aHATM3UPOBATH TIOJYUEHHYIO B PE3YJIbTATE TPOBEACHHBIX (PH3MUECKUX
AKCTIEPUMEHTOB HH(POPMAIIHIO, OTIPEACIIATH €€ IOCTOBEPHOCTH;

— MOHUMATh U OOBSICHATH CUCTEMHYIO CBSI3b MEX/1y OCHOBOIIOJIAralOIMMHI HAYYHBIMHU TOHITHSIMU:
MIPOCTPAHCTBO, BpeMsi, MaTepus (BEIIECTBO, MMOJIE), TBWKEHUE, CHUJIa, SHEPTHS;

— pelaTh SKCIEPUMEHTAIbHBIE, KAYECTBEHHbBIE U KOJTMYECTBEHHBIC 33141 OJIMMITHATHOTO YPOBHS
CJIO)KHOCTH, UCTIONB3Ys (PU3NUYECKHE 3aKOHBI, a TAK)KE YPaBHEHHs, CBSI3bIBAIOIINE (DHU3NIECKUE
BCJIUYUHEI,

— aHAJTM3UPOBATh TPAHUIIBI TPUMEHUMOCTH (PU3UUYECKHX 3aKOHOB, TOHUMATh BCEOOITUH XapaKTep
(dbyHIaMEHTATBHBIX 3aKOHOB M OTPAaHUYEHHOCTH UCIOJIb30BAHHUS YACTHBIX 3aKOHOB;

— (hopMyITUpOBaTh M pelIaTh HOBBIC 3aa91, BOSHUKAIOIINE B X0/1¢ YICOHO-HUCCIIEI0BATEIbCKOU U
MPOEKTHOM JESATEIBLHOCTH;

— YCOBEPILIEHCTBOBATh MPUOOPHI U METOABI UCCIIEIOBAHUS B COOTBETCTBUU C TIOCTaBICHHOMN
3aJ1aveii;

— UCIOJI30BaTh METO/Ibl MATEMATUYECKOTO MOJECIUPOBAHNUSA, B TOM YHCJIE TPOCTEUILINE
CTATUCTHUYECCKHE METOBI ISl 00pabOTKH pe3yIbTaTOB YKCIIEPUMEHTA

Coaep:xanue yueOHOro npeamera

Kypc ¢puzuku 10-11 k1accoB cOCTOUT U3 HECKOIBKUX pa3nenoB: 10 kiacc — KHHEMaTHKa, TUHAMUKA,
3aKOHBI COXPAaHEHUs B MEXaHHUKE, CTaTHKa, MOJICKYJISIpHAst (DU3HKA, TETUIOBBIC SIBIICHUS, OCHOBBI
INeKTpoauHaMUKH; 11 Kilacc — MarHUTHOE 1MOJIe, KOJIeOaHusl M BOJHBI, ONITHKA, OCHOBHI CIICIIUATBHON
TEOPUH OTHOCUTEIBHOCTH, KBAaHTOBas (pu3nKa, pru3nka aTOMHOTO S/1pa, CTPOCHUE U IBOJIFOLIH



Bcenennoii. [lporpaMma 3aBepiiaer Kypc GU3UKH Kypc (pu3nku cpeaHero (OJTHOTO) 00IIero
00pa30oBaHusI U COOTBETCTBYET TPEOOBAHUSIM MHHUMYMa COJICPIKaHUsI CPEIHEro (TIOJTHOTO)
obpaszoBanwust. OOyUJarOMUMCs TPEJCTOUT HE TOJBKO MOTyYUTh HOBBIC 3HAHUS, HO PACIIUTH U
YIIIyOHUTh y’KE UMEIOIIUECS!.

Conep:xkanue nporpammsl 10 - 11 kiaacca

®du3uka u eCTeCTBeHHO-Hay‘IHLIﬁ METO/ NMO3HAHUS IMPUPOALI

®usuka — ¢yHIaMeHTallbHas Hayka O npupoje. HayuHblii MeTon MO3HaHUS MUpA.
B3auMocBs3p Mexay (U3MKOW U JIPYyTMMH €CTECTBEHHBIMH HayKaMu. MeToAbl HaydyHOTro
uccienoBanust  ¢usznyeckux  sBieHuid. [lorpemnoctn u3MepeHud  (QU3MUYECKHUX — BEIMYUH.
MopnenpoBaHue SBJIEHUH M IPOLECCOB IMPHUPOABI. 3aKOHOMEPHOCTb M Cily4alHOCTb. ['paHuIisl
MIPUMEHUMOCTH (PU3HUECKOro 3aKoHa. PU3MUECKUe TEOPUU U MIPUHIUI COOTBETCTBH. Poib 1 MecTo
¢u3uku B HOpMHUPOBAHUM COBPEMEHHOM HAayuyHOM KapTUHBI MHUpA, B MPAKTUUYECKOW AESITEIbHOCTU
monen. Qusuka u Kyiemypa.

Mexanuka

[Ipeamer u 3apaun knaccuueckoil Mexanuku. KuneMaruueckne XapakTepUCTUKU JIBUKEHUS.
Mogenu Ten W JBWKeHUM. JIBrokeHue TOUKM M Tena. [IpsMonuHENHOe IBW)XEHUE TOYKH.
Koopaunatel. Cucrema orcuera. CpefHsisi CKOPOCTh MPU HEPABHOMEPHOM JABUKEHUU. MTHOBEHHAs
ckopocTh. OrnucaHue JBMKEHUS Ha TIUIOCKOCTH. YckopeHue. CKOpOCTh TpHU JABHUKEHUU C
MOCTOSIHHBIM YCKOPEHHUEM. 3aBHCUMOCTh KOOPJIMHAT U PaJyCca-BEKTOpa OT BPEMEHH IIPH JABUKCHUU
C TIOCTOSIHHBIM yckopeHueMm. CBoOomHOe maneHue. JIBuKeHue Tenma, OpOIIEHHOTO MOJA YIJIOM K
TrOpU30HTY. PaBHOMEpHOE NBIKEHHE TOUKH IO OKPYKHOCTU. YTJIOBast CKOPOCTh. OTHOCUTENBHOCTh
newkenus. [IpeobpazoBanus ["amumnes.

OcHOBHOE yTBEpXkACHHE MeXaHUKkH. B3aumopeiictBue ten. I[lpuHnIMN Cyneprio3uIU CHUJL.
ITepBriit 3akoH HptoTona. NHepumanbHbie cuctembl orcuera. Cuna. CBsizb MEXKIYy CHION M
yckopenneMm. Btopoii 3akon HeroTtona. Macca. Tperunit 3akoH Hprotona. OcHOBHbIE 3a7auyu
MexaHuKH. COCTOSIHME CUCTEMBI TeJl B MEXaHHKE. [ [pUHIIMI OTHOCUTENBHOCTH B MEXAHHUKE.

Cunma BCEMHUPHOTO TSITOTEHHUS. 3aKOH BCEMHUPHOTO TITOTEHUs. PaBeHCTBO WHEpPTHOU U
TpaBUTAIMOHHON Macc. J[BmkeHHe HEOECHBIX Tell M WX HCKYCCTBEHHBIX CIYTHUKOB. llepas
KocMHueckasi ckopocth. Jlepopmanus u cuna ynpyroctu. 3akoH ['yka. Bec Tema. HeBecomocTs u
neperpy3ku. Cuia tpenus. [Ipupoga u Buasl cun tpeHus. Cuiia CONpOTUBICHUS PU ABUKEHUU TEJ
B BSI3KOM cpefie.

HewnHepuuanbHbple CUCTEMBI OTCUETA, JBUKYIIMECS MPSIMOJIMHEMHO C MOCTOSHHBIM YCKOPEHHUEM.
Bpamaromuecs cuctemsl orcuera. L{enTpobexHas cuia.

NMinynbc MaTtepuaabHOM TOYKHM M CUCTEMBI Tel. 3aKOH M3MEHEHHUs UM COXPAaHEHHUsI HMITyJbCa.
PeaxktuBHas cuna. YpaBHeHue Meniepckoro. PeakTuBHBIA JABUTraTedb. YCHEXH B OCBOCHUU
KOCMHYECKOTo TpocTpancTBa. Pabora cumbel. MomHuocTs. Kunetndeckas sueprus. [loTenmuanpHas
sHeprus. MexaHnyeckasi JHeprusi MaTepUaIbHON TOUKH M CUCTEMbI. 3aKOH U3MEHEHUS U COXPAHEHUS
SHepruu B MexaHuke. CTOJKHOBEHHME YIPYTMX IIAPOB. Y MEHbBIIEHUE MEXaHWYECKON 3HEPruu MOJ
JICCTBAEM CHJI TPEHMUSL.

AOCOIIOTHO TBEpIO€ TEJIO W BUABI ero JaBrkeHus. LleHTp macc TBepmoro Ttena. Teopema o
JBWKEHUU LIeHTpa Macc. OCHOBHOE ypaBHEHUE AMHAMUKU BpPAILATEIbHOTO IABUKEHUS TBEPIOTO
Tena. 3aKOH COXPaHEHHUsI MOMEHTA UMITYJIbCa.

VYcnosus paBHoBecus TBepAoro tena. MomeHt cuiibl. LleHTp Tsxkectu. Bunbl paBHOBecHs.

Buner nedopmanmii TBepapix Ten. MexaHWUYECKHe CBOWCTBA TBepAbIX Tell. [lmacTuaHOCTh M
XpynkKocTh. JlaBaeHue B KUAKOCTIX M razax. 3akoH Ilackans. 3akon Apxumena. ['maponunamuka.
JlamunapHoe u TypOyeHTHOe TeueHus. Y paBHeHue bepuymu. [TonpeMHast cuiia Kpbuia camoseTa.

Knaccudukanus xonebanuii. YpaBHEHHE ABWKEHHUS Tpy3a, TOJBEIICHHOTO Ha TIPYXHUHE.
YpaBHEeHHE IBIKEHUS MATEMAaTHUECKOTO MasiTHUKA. ['apmonnueckue konebanus. [leproa u yacrora
rapMoHnyecknx kosneOanmii. ®aza konebanuit. OmpenerneHue aMIUTATYAbl U HAadaJIbHOU (as3bl U3
HayaJIbHBIX yCI0BUH. CKOPOCTh M YCKOPEHHE TpHU TapMOHUYECKUX KoJebanusx. [IpeBpamienus
sHepruM. 3aryxawomue Konebanus. BreiHykaeHnele konebanus. Peszonanc.  CroxeHue
rapMoHHUYecKux Konebanuii. CriekTp konebaHuii. ABTOKOnIe0aHus.

Bonnoseie sBneHus. [lonepeunsie BonHbl. JlinHa BosHBI. CKOPOCTH PACIPOCTPAHEHMS BOJIHBI.
[IpononbHbIe BOJHEBL. YpaBHeHHE Oeryieil BoHbl. CTOsSUME BOJHBI KaK CBOOOHbBIE KOJICOAHUS Tell.
Bonnel B cpenie. 3BykoBbIe BOJIHBI. CKOPOCTH 3ByKa. My3bIKalbHbIE 3BYKH U LIIyMBI.

I'pomkocTh U BbIcOTa 3ByKa. TemOp. /lmama3zoHbl 3BYKOBBIX YacCTOT. AKYCTHUECKHH pE30HaHC.



N3nyyenue 3Byka. YibTpa3Byk u uHbpasByk. UaTepdepentus BoiH. [Ipunnun ['rolirenca. 3akoH
otpaxkenus BoiH. [Ipenomiienue BonH. Judpakius BoH.
MouiekyasipHas pu3nuKa ¥ TepMOAUHAMHKA

®uszuka U MexaHuka. TeruioBble sBieHMS. KpaTkuili O4epk pasBUTHSA IPEICTABICHUU O
MIPUPOJIE TEIUIOBBIX sIBIEHUM. TepMoauHaMuKa U MOJIEKYJISIPHO-KMHETUYECKAsi TEOPUSI.

OCHOBHBIE TIOJIOKEHHUSI MOJIEKYJIIpHO-KnHeTH4Yeckor Teopun (MKT). DxcrnepuMeHTambHbIE
nokazarenbctBa MKT. Macca monekyn. Monb. [locTtositHHass ABoragpo. bpoyHOBCkoe IBUMKEHUE.
Cuubl B3auMoaencTBus MosieKyl. CTpoeHre ra3000pa3HbIX, JKUAKUX U TBEPJIBIX TEI.

CocTosiHME MaKpOCKONMYECKMX Tel B TepMoAuHaMMKe. Temneparypa. TermioBoe paBHOBECHE.
PaBHOBecHbIE (0OpaTHMBbIE) U HEpAaBHOBECHBIE (HEOOpaTUMBbIe) rpolecchl. ['a3oBbie 3aKoHbl. Moenb
uAeaIbHOrO ra3a. AOCONIOTHAs TeMmIeparypa. YpaBHEHHE COCTOSHHS HA€albHOro rasa. ['a3oBblii
TepmomeTp. [IpuMeHeHre razoB B TEXHUKE.

Cucrtembl ¢ OONBIIMM YHCIOM YacTUIl U 3aKOHBI MEXaHUKH. VeanbHbIN Ta3 B MOJEKYJSPHO-
KMHeTH4Yecko Teopuu. OCHOBHOE ypaBHEHHE MOJIEKYJSPHO-KMHETHYECKOH Teopuu. Temmeparypa
— Mepa cpelHel KHHeTHYecKoW sHepruu. Pacnpenenenne MakcBemna. M3Mepenue ckopocrteit
MOJIEKYJI raza. BHyTpeHHss Heprus U1eajbHOro rasa.

PaBHOBecue Mexay SKHAKOCTBIO M ra3zoMm. HacelmeHHble mnapel. M30TepMbl peanbHOTO rasa.
Kputnueckass temneparypa. Kpurnueckoe cocrostHue. Kunenuwe. CxmkeHue ras3oB. BriakHOCTb
BO3/yXa.

MonekyisgpHas KapTHHA TOBEPXHOCTHOTO ¢ios. [loBepxHocTHas sHeprus. Cria MOBEpXHOCTHOTO
HaTspkeHMs. CMvaunBanue. KanwispHble sIBIEHNUS.

Kpucrannmueckue tena. Kpucramnnueckas pemerka. AMopgHble Tena. JKuakue KpuUCTaUIbL.
Hedextst B kpucramwiax. OOBACHEHHE MEXaHUYECKHX CBOWCTB TBEPABIX TEJI HA OCHOBE
MOJIEKYJISIpHO-KUHEeTHYecKkoil Teopun. [lnaBnenue m orBepaeBaHue. V3meHeHue odbema Tena Mpu
IIJIaBJICHUU U OTBEpJIeBaHUU. TpoitHas TOUKaA.

TermoBoe pacumupenue Ten. TeruioBoe JHMHEHHOe pacimupeHue. TermioBoe 00beMHOe
pacmMpeHye. YueT U UCIOJIb30BaHUE TEIUIOBOIO PACIIMPEHHUs TEIl B TEXHUKE.

Pabora B Ttepmomunamuke. KommuectBo Termnorel. BHyTpenHsisi sHeprus. llepBbiil 3akoH
TEPMOAMHAMUKH. TerIoeMKOCTH Ta30B IPH IOCTOSHHOM O0beME€ M TIOCTOSIHHOM JIaBJICHHH.
AnunabaTtHeiii mporiecc. HeoOpaTumMoCTh mporieccoB B MpHpoje. BTopoit 3akoH TepMOJAMHAMHKH.
CraTucTHYECKOE MCTOJIKOBAHHWE HEOOPAaTMMOCTH NPOIECCOB B MpHpoJe. TeruioBble JBUIATENH.
Maxkcumanbubii KITJI TermoBeIX ABUTATEIICH.

JIEKTPOAMHAMHUKA

Ponb 21€KTpOMarHUTHBIX CHJI B HPUPOJE U TEXHUKE. OJEKTPUUECKUH 3apsl U
JJIEMEHTapHblE YacTULBI. OJJeKTpu3auus Teil. 3akoH Kysona. B3aumMopelcTBHe HENOABUKHBIX
JNEKTPUYECKUX 3aPSAJ0B BHYTPH OAHOPOJHOTO JUAJIEKTPHKA.

bin3koxeiicTBue M JIEWCTBHE HA PACCTOSHUM. OIJIEKTpUuyeckoe moje. HampsokeHHOCTb
anekTpudeckoro nois. IlpuHnun cynepno3unmu nosnei. JIMHUM HANPsSKEHHOCTH 3JIEKTPUYECKOTIO
nonsa. Teopema Iaycca. Ilonme 3apsikeHHON miIockocTH, cdepbl W mapa. IlpoBomHuku B
JJEKTPOCTaTUYECKOM  Mosie. JIMdJNeKTpuku B dJekTpocTraThueckoM mose.  [lonspusanus
JUDJIEKTPUKOB.

[ToTeHIManbHOCTD ANMEKTpOCTaTUYECKOro NoJs. IloTeHnmanbHas 3Heprus 3apsna B OJHOPOJHOM
anekTpudyeckoM mnose. [loTeHuuan 37aeKTpoCcTaTU4eCKOro IMoJis U pa3HOCTh MOTeHHHanoB. CBs3b
MEX1y  HalpsHKEHHOCTBIO  JJEKTPOCTATMUECKOTO  MOJs M PAa3HOCTBIO  IOTEHIIMAJIOB.
OKBUIIOTEHIMAIBHBIE MOBEPXHOCTU. M3MepeHue pasHOCTH IOTCHIMAJIOB. JKCIEPUMEHTAIBHOE
OIIpEAEIICHUE DJIEMEHTAPHOTO JIEKTPUUECKOTO 3apsiza.

OnekTpuyeckass eMKocTh. KoHaeHcatopel. EMKOCTh MIIOCKOr0 KOHAEHcAaTopa. Pa3inyHble THIIbI
KoHAeHcaTopoB. CoenMHEHUs KOHAEHCATOpPOB. OHEPrHsl 3apsUKEHHBIX  KOHJEHCATOPOB U
IIPOBOAHUKOB. [IpuMEHEHNSI KOHIEHCATOPOB.

Onekrpruecknil ToK. [ImoTHOCT TOKa. CHila TOKa. DIEKTPUYECKOE I0JI€ IPOBOJHUKA C TOKOM.
3akoH Oma pansg ywactka nend. ConpoTHBIEHHE NPOBOJHMKA. 3aBUCHUMOCTBH 3JIEKTPUYECKOIO
COIIPOTHBIICHUSI OT TemnepaTypbl. CBepXxnpoBoauMocTb. PaboTa n MomHoOCTh Toka. 3akoH Jxoyis
—Jlenna. Onextpuyeckue nenu. IlocnenoBaTenbHOe U HapaieIbHOE COEIMHEHUS MPOBOJHUKOB.
N3mepenue cuibl TOKa, HAMPSKEHUS U CONPOTUBIICHUSI.

OneKTpoABMKYyLIas cuia. ['anbBaHUYECKHE 3IEMEHThl. AKKyMYJISATOpbl. 3akoH OMa i MOJIHOM
nenu. 3akoH Oma Juid ywactka 1enu, coaepsamero JJ[C. Pabota ¥ MOIIHOCTh TOKa Ha ydacTKe
uernu, coaepxariem D/[C. Pacuer ClI0KHBIX SJIEKTPUUECKUX TETEeH.

DneKTpuueckas MPOBOJUMOCTb DPA3JIMYHBIX BEIIECTB. DJIEKTPOHHAs MPOBOJMMOCTb METaJIOB.
ONEeKTpUYECKUI TOK B PACTBOPAX M pacIIaBaxX JJIEKTPOJIMTOB. 3aKOH AJIEKTpoJM3a. TeXHHYecKoe



MIPUMEHEHHUE 3JIEKTPOJIN3a. DIEKTPUUECKU TOK B razax. HecaMoCTOATENbHBIA U CaMOCTOATEIbHbIN
pa3psanbl. Paznuusble THUIBI CaMOCTOSTENBHOIO pa3psAla U MX TEXHUYECKOe mnpuMeHeHwue. [lnmazma.
ONEeKTPUYECKU TOK B BaKyyMme. OJIEKTPOHHBIE JIAMIbL: JUOJA U TPHOA. IDJIEKTPOHHBIE ITyYKH.
DNEeKTPOHHO-TTy4eBast TpPyOKka. DIEKTPHUUECKUI TOK B MOTYNpoBOoAHNKAX. COOCTBEHHAsI U PUMECHAs
AEKTPONPOBOUMOCTh  MOJYIPOBOJHUKOB. JIEKTPOHHO-ABIPOYHBIN IEPEXON  (p—n-TIEPEXON).
[MonynpoBoanukoBsiit 1uoa. Tpansucrop. TepMuctops! 1 GOTOPE3UCTOPHI.

MaruutHble B3aUMOAEHCTBUS. MarHuTHOE 1oJie TOKOB. BexkTop MarHuTHOM MHAYKUMH. [loTok
MarHMTHOM MHAYKUMH. JIMHMKM MarHuTHOW wuHAyKuuu. 3akoH buo—Casapa—IJlamnaca. 3akoH
Awmmnepa. [Ipumenenus 3akoHa Amnepa. DJIeKTpOU3MepUTeNbHbIe MPUOOpPHI. JleficTBe MarHUTHOTO
nonst Ha gaBwxkymwmiics 3apsa. Cwia Jlopenmna. Ilpumenenuwe cuibl Jlopenna. [uxnmyeckuit
YCKOPHTEIIb.

OTKpbITHE dJEKTpOMarHuTHOW WHAYKIUU. [IpaBmwio Jlennma. 3akoH 2JIEKTPOMarHUTHOM
nHayKuuu. BuxpeBoe anektpuueckoe mnone. IOJJC HMHOAYKUMH B JABWXKYIIMXCS NPOBOJHUKAX.
WHAyKIMOHHBIE TOKM B MACCHUBHBIX MNpOBOAHMKAX. CaMOMHAYKIMS. VHIyKTUBHOCTb. DHEprus
MarHMTHOTO TI0JIS TOKA.

MarnuTtHass NPOHULAEMOCTh — XapaKTEPUCTHKAa MarHUTHBIX CBOWCTB BellecTB. Tpu Kiacca
MarHuTHbIX  BemecTB.  OObsicHeHWe mapa- M jauamardHerusma. OCHOBHbIE — CBOICTBa
¢deppomarueTrkos. O npupone peppomarsetusma. [IpumeHenne gpeppomMarHeTHKOB.

CBoOo/iHBIE M BBIHYKJCHHBIE dIeKTpudeckre kKonedanus. [Iporecchl B koaebaTeTIbHOM KOHTYPE.
®opmyna TomcoHa. [lepeMeHHBIN 3JEKTPUYECKH TOK. J[eWCTBylOIIME 3HAYEHUs CHUJIBI TOKa W
HanpspkeHus. Pesuctop B nenu nepeMeHHoro toka. KoHaeHcarop B LM NEPEMEHHOrO TOKa.
Karymka MHAYKTMBHOCTH B LIEMM NEPEMEHHOro ToKa. 3akoH Oma i Lenu MEePEMEHHOr0 TOKa.
MomHOCTh B LENHU MEPEMEHHOI0 TOKa. Pe3oHaHC B 3JIeKTpuYecKou nenu. JIaMImoBslii reHeparop.
I'eneparop Ha TpaH3ucTope.

['enepupoBanue 3neKTpuuecKol »Hepruu. ['eHeparop mnepemMeHHoro Toka. TpaHcdopmarop.
Bempsimienne nepemeHHoro Toka. Tpexdasseiii Tok. CoenuHeHHe OOMOTOK TeHepaTopa
TpexdasHoro Toka. CoequHEeHHE MOTpeOUTENIeH DIEKTPUUYECKON dSHEpru. ACHHXPOHHBIN
anekTpoasuratelnb. Tpexdaszuslii Tpanchopmarop. [Ipon3BoaCTBO U UCTIOIB30BAHUE IIEKTPUUYECKOM
sHepruu. llepemadya W pacrpeneneHue S3JICKTPUUECKOW HSHeprud. DPQPEKTHBHOE HCIOIB30BAHHE
JJIEKTPUYECKOU DHEPIUH.

ONEeKTPOMarHUTHOE TNoJie. JJEKTpPOMAarHuTHas BOJIHA. M3imyueHue 3JeKTpOMarHUTHBIX BOJIH.
DHeprus 3J1eKTPOMarHUTHOM BOJIHBL. CBOMCTBA 3JEKTPOMArHUTHBIX BOJH. [IpUHIMIBI pasinoCBs3H.
AmruintynHas — momyssiumsa.  JlerektupoBaHue — kojeOanuid.  [IpocTteimmii  paauonpueMHHK.
Pacnpoctpanenue paguoBosH. Pangnonokanus. [lonstue o reneBuaenuun. Pa3Butue cpesicTs CBsA3H.

I'eomerpuueckas onrtuka. CBeTOBbIE Jydd. 3aKOH IPSMOJIMHEMHOIO PACIpPOCTPAHEHHs CBETA.
®oromerpus. Cuna cBera. OcBemeHHOCTh. SApKocTh. POTOMETPEI.

ITpunuun ®epma M 3akoHBI reomerpuueckoi ontuku. OTpaxkeHue cera. Ilmockoe 3epkaio.
Cdepuueckoe 3epkaio. [loctpoerne n3o00paxeHnii B chepruaeckoM 3epKaie. Y BelMIeHue 3epKaa.

[Ipenomnenue cBera. IlomHoe orTpaxenue. IlpenomneHue cBera B IUIOCKONApaUIEIbHOMN
IUTACTUHKE U TpeyrojpHOU npusMme. [Ipenomnenue Ha cepuueckoil mopepxHoctu. Jlunza. @oxkycHoe
paccTrosiHHE M omnTHueckas cwia JuH3bl. Dopmyna nauH3bl. [locTpoeHne n300pa)keHU B TOHKOM
nuH3e. YBenudeHue JMH3bL. OCBENIEHHOCTh M300pa)keHus, JaBaeMoro JmH30M. HemoctaTku nuH3.
®oroanmapart. [Ipoeknmonnsiii anmapar. ['nma3. Ouku. Jlyma. Mukpockon. 3puteiabHbie TPYOBI.
Teneckomnsl.

BonnoBeie cBoiicTBa cBera. Ckopocth cBeta. [[ucmepcust ceera. UHTepdepenus ceera. [nunHa
cBeToBoi BosiHbl. HTepdepenius B Tonkux mieHkax. Komsia Hetotona. Hekotopbie nmpuMeHeHUs
untepdepeniun. dudpakmus ceera. Teopus audpakuuu. Judpakuus Ppenenss Ha MPOCTHIX
oowekrax. Judpakuus Dpaynrodepa. HudpaknuonHas perierka. Paspemiaromiasi crmocoOHOCTh
MHKpOCKOIa M Teneckona. llonmepeunocts cBeTroBbiX BOJIH. [lomspusanmsa csera. IlomepedHocTs
CBETOBBIX BOJIH U 3JIEKTPOMAarHUTHasi TEOpHUs CBETA.

Bunel msnyuenuit. Mcrounuku cBera. CHEKTpbl M CHEKTpajibHble NMpHOOpPHI. Bunabl crekTpos.
Crnekrtpanbubiii ananus. WupakpacHoe u yiabTpaduosieToBoe H3ITydeHUs. PeHTreHoBCKue JIydH.
[IIxana 3neKTPOMarHUTHBIX U3Ty4EHUN.

OcCHOBBI CHIENUATBHOI TEOPUU OTHOCUTEIBLHOCTH

3aKOHbI AIEKTPOJAUHAMUKH U IPUHIUI OTHOCUTENBbHOCTH. OnbIT Maiikenbcona. Iloctynatsl
TEOPUH OTHOCHUTEIBHOCTU. OTHOCUTENIBHOCTh OJHOBpeMeHHOCTU. [IpeoOpazoBanus Jlopenia.
OTHOCUTENBHOCTH paccTOsiHUM. OTHOCUTENBHOCTh MPOMEKYTKOB BpeMEHU. PensITUBUCTCKUI 3aKOH
CIOXKEeHHsT CcKopocTel. PenmsTuBucTCKas JAMHAMHMKA. 3aBUCUMOCTH MacChl OT  CKOPOCTH.
Cunxpodazotpon. CBs3b MEXLy MACCOM M SHEPTHUEH.



KBanToBas ¢gusuka.
du3uka aToMa U AaTOMHOI0 siApa

[Ipenmer u 3a1aun KBaHTOBOW (PU3UKHU. 3apOKICHNE KBAHTOBOW TEOPHH.
TemoBoe n3nydenue. Pacnpesenenue s3Hepruu B CrieKTpe adCOOTHO YEPHOIO Tela.
l'unote3a Ilmanka o kBantax. ®otorddexr. Teopus doroadpdexra. dortonsl. [IpumeneHue
dotorddekra.
Omneiter I1. H. JleGenea u C. W. BaBunoBa. [laBneHue cBeta. XUMHUYECKOE JCHCTBUE CBETA.
®dororpadus. 3anuch U BOCIPOU3BEIEHNE 3BYKa B KMHO.

Cnextpanbhble 3akoHOMepHOCTH. Ctpoenune aroma. Mogjenbs Tomcona. Ombitel Pesepdopna.
[lnanerapnass wmonens aroma. Ilocrynmater bopa. Mopens atoma Bomopoaa 1o bopy.
OKCIIEpUMEHTAJIBHOE J10KA3aTEIbCTBO CYIIECTBOBAHUS CTAllMOHAPHBIX COCTOsSHUM. TpynHocTH
teopun bopa. KBantoBas mexanuka. l'mmoreza ne bpoilis 0 BOJHOBBIX CBOMCTBaX 4YacTHL.
Kopnyckynspao-BoiaHoBo# nyanusMm. Judpakius 3nexkTpoHoB. COOTHOIIEHHE HEONPEIEICHHOCTEH
Ieiizenbepra. Bomubr BepositHocTu. MHTEepdepeHnns BeposTHOCTEH. MHOT03JIEKTPOHHBIC ATOMBEI.
KBaHTOBBIE HCTOUHUKH CBETA — JIA3€PHI.

ATOMHOE S/IpO U 3JI€MEHTapHbIe YaCTULBl. MeToIbl HAOIIOACHUS M PETUCTPALIUU IEMEHTAPHbBIX
gactull. OTKpBITHE €CTECTBEHHON paauOaKTUBHOCTH. Anb(a-, OeTa- W ramMma-u3iIydeHue.
PaguoakTuBHbBIE NpeBpalieHUs. 3aKOH paAMoakTUBHOTO pacnaja. Ilepuon nmomypacnana. M3oromsl.
[IpaBuio cmenienus. MckyccTBeHHOE NpeBpanieHue aToMHbIX sanep. OTkpeiThe HelTpoHa. CtpoeHue
aTOMHOTO sJipa. SlepHble CUibl. DHEPIHsl CBSI3U aTOMHBIX s1ep. MckyccTBeHHas paJnoakTUBHOCTb.
SAnepuble peakuuu. Jlenenue snep ypasa. llenHble suepHble peakuMu. SOEpHBIM  peakTop.
Tepmosinepubie peakuuu. [Ipumenenne snepHoit 3Heprun. [lonydeHne paaroakTUBHBIX W30TONOB U
UX IPUMEHEHHUE. bruosiornuyeckoe 1eiCTBUE paJuOAKTUBHBIX U3TyYEHUN.

Tpu sTana B pa3BuTHH (PU3MKH dIEMEHTAPHBIX YacTUl. OTKPBITHE MO3UTPOHA. AHTHYACTHIIBI.
Pacnag wHeiitpona. OTkpeiTHe HeUTpHHO. I[IpomexyTouHble O030HBI — MEPEHOCUMKH CIaObIX
B3auMoJeiicTBUil. CKOJIBKO CyIIECTBYET AJIeMEHTapHbIX yacTull. KBapku. B3anmopeiicTBre KBapKoB.
['nrooHsL.

Crtpoenue Bcesnennoid

[IpuMeHUMOCTh 3aKOHOB (PU3MKH JJI1 OOBSICHEHHsI TPUPOJBI KOCMHUYECKUX OOBEKTOB.
ConHeyHas cucTeMa Kak KOMILIEKC Tell, UMEIOIIHX olIee npoucxoxacHue. O0mume XxapakTepuCTUKH
mnaHeT. [lmanersr 3emuoi rpymmel. Jlanexkue mmanersl. ComHie u 3Be3zbl. Knaccudukarus 3Bes.
Opouronus ConHIla U 3BE3/1.

Crpoenue u 3Bomtonus Beenennoil. TemMHas matepust U TeMHasl SHEPTUsL.
Enunas pusmueckas kaptuna mupa. Ousnka U HAyYHO-TEXHUYECKAsT PEBOTFOIHSL.

JlabopaTopHBIH NPAKTHKYM

1. W3mepeHue yckopeHHs CBOOOJHOrO TMaJE€HHUA C MOMOILBIO MaTEeMAaTUYECKOIO
MasiTHUKA.
N3yuenne BTOporo 3akoHa HeroToHa.

WccnenoBanue Moenu ABMKEHUS Tesla, OpOILIEHHOTO MO/ YIJIOM K TOPU30HTY.

N3y4eHne 3aK0Ha COXpaHEHUs UMITYJIbCA IPU COYJAapEHUNU CTAIBHBIX IIapOB.

N3yueHne 3aK0Ha COXpaHEHUSI MEXaHUYECKOU SHEPIUHU.

Nsamepenne KIIJI anekTpoaBuraress npu NOAHATHN IPy3a.

N3yuenne aBTOKOICOAHMIA.

N3y4eHnue nonepevHbIX BOJIH B CTPYHE C 3aKPEIVIEHHBIMU KOHLIAMHU.

N3yueHne CBOMCTB 3ByKOBBIX BOJIH.

10. OnbITHas npoBepka 3akoHa [ eit-JIroccaka.

11. Onpenenenue NpOLEHTHOTO COAEPKAHUS BIard B MOKpPOM CHETE.

12. M3yueHue pacnpeneneHust MOJIEKyJ MI€albHOI0O Ira3a 1Mo CKOpoCcTIM (KOMIBbIOTEPHOE
MOJIETTUPOBAHUE).

13. U3yuenue uaeanbHON TemaoBoi Mammubl KapHO (KOMIBIOTEpHOE MOJECIUPOBAHHE).

14. V3ydeHue TemI0BOro B3auMOJAEHCTBUS (KOMIIBIOTEPHOE MOJIETTUPOBAHUE).

15. U3mepenne Moy FOHra pe3uHsl.

16. 3mepenue TeMiepaTypHoro ko3dduimuenra TMHEHHOro paciiupeHus: TBEpAbIX Tell.

17. Onpenenenue k03P PUIMEHTA TOBEPXHOCTHOTO HATSHKEHUS JKUTKOCTH.

18. M3mepeHnre eMKOCTH KOHAEHCATOpa.

19. U3mepeHue yneapbHOro CONpOTUBIICHUS IPOBOAHUKA.

A S I U



20.
21.
22.
23.
24,

25.
26.
27.
28.
29.
30.
31.
32.
33.
34.

35.
36.
37.
38.
39.
40.
41.

N3mepenne 3/1C 1 BHYTpEeHHETO COMPOTUBIICHUSI UCTOYHHUKA TOKA.

N3yuenue 1ienu nmocTostHHOTO ToKa, coaepxkameit DJ1C.

COopka u rpagyupoBKa OMMETpA.

Pacmmmpenue npesena uaMepeHus BOJIbTMETpa/aMIIepMeTpa.

N3yuenne  temmepaTypHOW  3aBUCHUMOCTH  CONPOTHBIICHUS  METAUIOB |
TTOJTYTIPOBOJTHUKOB.

N3yuenue npoiiecca MpoXoxKACHUS HIEKTPUUECKOTO TOKA B PACTBOPAX JIEKTPOJIUTOB.
N3yuenue nonynpoBOIHUKOBOTO IUOA.

N3ydenue mporeccoB BHIIPSIMIICHUS IEPEMEHHOTO TOKA.

N3yyenue mporecca NpoxoxkIeHus: TOKa B OUMOIIPHOM TPAaH3UCTOPE.

N3yueHne nenu nepeMeHHoro ToKa.

N3yuenue pezoHaHca B 1IENU IEPEMEHHOTO TOKa.

N3mepenue ko3duirenTa MOIHOCTH LIEMU MePEMEHHOTO TOKA.

Nzyyenne onHodaznoro tpanchopmartopa.

N3mepenne eMKOCTH KOHACHCATOpa U UHAYKTUBHOCTH KaTYIIIKH.

O3HakoOMJICHHE C TIPOIlECCAMHM MOMAYJSIUU W JEMOAYJSAIUUA (IETEKTUPOBAHUSA)
AJIEKTPOMATrHUTHBIX KOJIEOaHUH.

N3yueHune 3aKoHa NpeTOMIICHHSI CBETA.

N3mepenne mokazaresst mpeIoMIICHUS CTEKIIA TTPHU ITOMOIITH MUKPOCKOTIA.

N3mepenne GoKyCHOTO pacCTOSHUS PACCEUBAOIICH JIMH3HI.

COopKka ONTUYECKUX CHCTEM.

HccnenoBanne nHTEpPEPEHIINU CBETA.

UccnenoBanue nudpakuuu cBeTa.

Omnpenenenre AMHBI CBETOBOM BOJHBI PU MOMOIIH TUGPAKIIMOHHON peIeTKH.

N3zyuenue sapnenuit porodddexra. MizmepeHne paboThl BbIX0/1A SJIEKTPOHA



TemaTuueckoe IJIAHUPOBAHUE

HOBHBIE BUJIbI YICOHOM Kon-
Coneprxkanue y4eOHOTO OcroEHEIE I% yde6Ho BocnurarenbHble 0 KoHThol
npeMeTa JESTEITLHOCTH 00YYarOIInuXCs sanaun — P
Pu3uKa M ecCTeCTBeHHO-HAYYHBII MeTO/ MO3HaHus. S yaca
3aposKJeHNe U pa3BUTHE o W3araTh CBOM MBICIIH, Oco3HaBaTh €QUHCTBO U
Ay HIOTO BILIIAA Ha MUD. 00O0CHOBBIBATH CBOIO TOUK HEIOCTHOCTD
Heo0xoaumMocTh MO3HAHUSA y
pupobl. Hayka s Beex 3peHus1, BOCIPUHUMATDL U OKPYKarolero Mupa,
3app (I))mz[eﬁn R EII pasBHTHE ' AHAJIM3UPOBATh MHCHHUS BO3MOXHOCTh €T0
COBPEMEHHOTO HAYMHOTO coOeceTHUKOB (Ha MaTepuale MI03HABAEMOCTH U Tposepka
METO/I MCCIIEM0OBAHMS MOATrOTOBKU JUCKYCCUU 00BSICHUMOCTH Ha OCHOBE
: _ o BBITIOJTHEHU
OCHOBHbBIE 0COOCHHOCTH «Pusuka HayKa){um Beex MOCTHKCHUH HayKH.
(usnyeckoro MeToa YT y I€JT SAMHHIILD) ), XapakTepu30BaTh METOMIBI a
L]
nccinenosanus. duszuxa — HU3MEPATH (;)H3quc1<ne usHUeCcKOil HAYKH 5 JOMAaIIHAX
OKCIICPHMEHTAIbHAS HayKa. | geglf{;ﬁ:?:r — (HaGIIO/IeHHe, CPABHEHNE, 3aJaHuUll,
[TpubnmxeHHbIH XapakTep 1 PaHMIL o 9KCIIEPUMEHT, U3MEPEHNE) CaMOCTOSITE
(pH3UIECKIX TEOPHiL. MOTPENTHOCTEN H3MepeHuit (B
U UX pOJIb B IIO3HAHHUHN
OCOOCHHOCTH U3YUCHUS TOM 49HMCJIC U IIPY HIOCTPOCHUHU on g o JTbHas
¢usuku. [To3HaBaeMoCTh rpapuKoB); Pp POZBL. pabora.
MHpa. * yKa3bIBaTh rpaHuipl | L O/1b OTCHCCTBCHHBIX
Knaccuueckas MeXaHHKa | IPUMEHUMOCTH MeXaHUKH yqu"D&)B CTaHOBJICHIH
HAYKH (DU3HUKHU.
Hetorona wu rpanunsr ee | HbroToHa Y
MIPUMEHUMOCTH
MexaHnuka. 65 yaca
KunemaTuka TOYKH. IIpeacTaBisaTh MCXaHUYIECKOE | MConb30BaTh 3HAHHS O 18 ITposepka
OcHOBHBbIE IOHSITHUS ﬂBrPIIﬁ(%II{/II:I{eenggg gzg;glfnqecmﬂ MEXaHH1CCKUX SBJICHUAX B BBIIOJTHECHU
HOBCGHHGBHOfI JKHU3HU AJ1
KHHEMATHKH. (ypaBHeHust v rpaduKu oBecrie oA 1
%IIBI”DKeHHe TOYKHM U TCJIa. 3aBHCHMOCTHU KOOP/MHAT U 5 AOMAITHUX
PAMOJIMHEHHOE IBUKCHHE | poeipii cKOpOCTH OT BpeMeHu); | 0€30TaCHOCTH pu S —
Touku. KoopauHarsl. A — KOODIHHATEL oOpamiernn ¢ npubopamu
Cucrema orcuera. Cpeasis pea . pA oy e CaMOCTOSITe
CKOPOCTB IIPH MPOUACHHBIH MyTh, CKOPOCTE M | oo iy s JIbHBIE
HEPaBHOMEPHOM JIBUKCHHUU. YCKOpEHHe Tela Mo Tpadukam U COXpAHCHWS 37I0POBBS T paboTsl,
MrHoBeHHas CKOpPOCTh. YPaBHCHUAM 3aBUCHUMOCTH COOJTIOICHHS HOpM na6opaTop
OHHCKaHHe I%H)KeHHH };{a KoopauHat u HPOCKLHUH | 5k010rHIecKOro HBIC
Vexopemme, Cropocrsmps | CRCPOCTH OT BpCMEE; noreseu g padors: N
p ) p b HUCII0Jb30BATh PA3JINYHBIC OKpY>Karoleit cpeze. 1,2, OIIBITBL
JBIYKEHUU C TTOCTOSHHBIM ’% )
MCTOYHUKH HH(pOpMALHH CaMOCTOSITEITBHO
YCKOpEHHEM. 3aBUCHMOCTb NpC3CHTAlN
(HarmpuMep, MpH ONpeIeICHUH
Koop JIMHAT U paﬂp[yca- IUTAaHUPOBATH U ITPOBOAUTH UUu
BeKTODA OT BOOMEI MIDH 3HAYCHHS U TIPOUCXOKIACHUS
UK gHHH o EOCTOﬂHHI; I TEPMUHOB «BEKTOP» M «CKAJSIP»); (usneckue AOKJIANIBI,
HCKO cHmeM. CROBONHOE BBICTpauBaTh CBOIO Oyaylyro | SKCHCPHMCHTBL. CTapTOBBIM
za eI})I e I[Bﬁ)i(eHHeﬂTena 00pa3oBaTeIbHYI0 TPACKTOPHIO B KOHTPOJIb,
6 ﬁmeﬁﬁoro O VoM K acrekTe nMpoeCCHOHAIBHOTO KOHTPOJIBH
p Ay camoonpeeseHus (Hanpumep, 6
ropusoHTy. PaBHOMEpHOE as paobora
BII?I)KGHI/Ié/.TOLIKI/I o p IIPH MOJITOTOBKE OTBETA HA Ne 1 110
gK KHOCTH Bonpoc: «Kaknm oOpazom -
]_ICFI’{}”IF OO TOCMITETEHOG COCTABIISIETCS PACIIICAHNE KHHEMaTHK
Ko peﬂng JIBUYKCHUS PA3IMIHbBIX e
ycKop ’ TpaHcropTHBIX cpeacTB? Kto
TanrennmanasHOEC,

HOPMAaJIbHOE U MTOJTHOE
YCKOpeHHUs. YTioBas
CKOpoCTh. OTHOCUTETHFHOCTD
newkenus. [IpeoOpasoBanus
lanunes.

Konmponvnvie pabomet, no
memam

«PaBHOMEpPHOE
MPSIMOJIMHEWHOE JBM)KEHUE.
Cpennuii MOgyJlb CKOPOCTHU
IPOU3BOJIBHOTO IBHKCHUS;
«IIpsamonuneitHoe
pPaBHOYCKOpEHHOE
JIBUKEHUEY; «J[BU)KEHUE

sTuM 3aHuMaetcs? [ e
OCYIIECTBJISIFOT ITOATOTOBKY
TaKUX CICIHATICTOB?));
OlleHUBaTh ycrnexu Poccun
(HampumMep, onpezienieHue
TEXHOJIOTHYECKUX 00IacTel, B
koTopbix Poccus mpeycmena 3a
nocienuue 10 yer);




Teja, OpOIIEHHOTO O]
YIJIOM K TOPH30HTY»;
«OTHOCHUTENBHOCTh
JBIDKCHHSD)

IKCIIEPUMEHTAIBHO
HCCIIEI0BATh Pa3IMYHbIC
BUJIBI JIBUOKCHHUS,

KJIacCU(pHUIUPOBATD
BUJIbI, yPAaBHCHUS IBUKCHHUS;

MOJIETUPOBATh
pas3In4Hble BUABI JBIKCHHS
(Harmpumep, Ha ypOBHE
AHAJIMTUYECKOTO OIUCAHUS
AKCIEPUMEHTAILHON
MIPOBEPKU CBOETO JBIKCHHUS
B T€YEHHUE OIPEIEIEHHOTO
MIPOMEKYTKA BPEMEHN);
MpHOOpeTaTh OTBIT
MUCHMEHHON KOMMYHHKAIINU
(Harpumep, pU HAMTMCAHUH
acce «Mos cucrema

0TCYETaY);
OILICHUBATH 3HA4YCHUA
pasIUYHBIX [apameTpoB

(HanpuMmep, CBOIO CPEAHIOI0
CKOPOCTb, pPa3BUBacMyIl0 B
TCUCHHUC JIHA,
PaBHOMEPHOCTH/HEPaBHOMED
HOCTb

JAunamuka. 3aKOHBI
Mexannku HploTona
OCHOBHOE yTBEpXK/IEHUE
MEXaHUKH. MarepuaiabHast
Touka. [lepBblii 3aKOH
Herorona.

HNuepunanbHble CUCTEMBI
orcyera. Cuna. CBA3b MEXKIY
CUJION U YCKOPEHHUEM.
Bropoii 3akon Hetorona.
Macca. Tperuii 3akoH
Herorona. [Tonsarne o
cucreme enuHul. OCHOBHBIE
3aJ1a4l MEXaHUKH.
CocTosiHuE CUCTEMBI TET B
MexaHuke. [IpuHimn
OTHOCHUTEIBHOCTH B
MEXaHUKE.

Konmponvuas paboma no
meme «/lnnamuka
MaTepUaNTbHON TOYKIDY

W3mepsts Macey Tena;
HU3MEPATH CUJIbL
B3aUMOJCUCTBUS TCI;
pasznuyaTh OPUHLHUIIBI
HU3MEPEHUS Pa3IUUHbIX
(hM3UYECKUX BEITHYUH;
BBIYUCIIATH 3HAYCHHUEC CUII 110
N3BCCTHBIM 3HAYCHHUAM Macc,
B3aUMOJICUCTBYIOLIMX TEJN U UX
YCKOPEHHU (a TaKkKe YMETh
peniaTh ¥ 00paTHYIO 3a1a4y);
[IPOBEPATH SIKCIEPUMEHTAIBHO
pe3yabTaThl TEOPETUUECKUX
pacyeToB CUJl, YCKOPEHUH,
Macc;

YMECHUE BBLICIATH aHAIOTUU
(Harmpumep, MexIy PppazaMu:
«llenp onpaBAbIBAET CPECTBA»
u «Bce B aTOoM Mupe
OTHOCHUTEITHHOY);

paboTaTh ¢ pa3IHYHOI
nHpopManuen (Hanpumep,
MOATOTOBKA BUICOKOJUICKIIUU
«HeunepuuanabHble CUCTEMBI
0TCUETa, TOKJIAIOB);

TEOPETUYECKHU MOJACINPOBATh M
OKCIICPUMCHTAJILHO
J0Ka3aTb
HUHECPpUHAJIBHBIX

MPOBEPSITH
Mozenb  (Harmpumep,
CyIIeCTBOBAHUE
CHCTEM OTCUETA);
—  TIPUMEHSTH
peleHu0  (HU3UUECKUX
(BI)IT-II/ICJII/ITCJ'ILHI)IX,

Ka4eCTBCHHBIX, rpa)UuecKux) Ha
OTIEpUPOBAHUS

ypOBHE
CIeIYFOIUMHI
HMHTEJUICKTYaJIbHBIMU

3HAHUS K
3a1ay

Hcrmonp30BaTh 3HaHUA O
MEXaHUYECKUX SBJICHUAX B
[TOBCEHEBHOM KU3HHU ISt
obecrneueHus

0e30MmacHOCTH npu
oOpamieHnu ¢ npubdopamMu
u TEXHHYECKHMHU
YCTpOMCTBaMH, JUTSL
COXpaHEHHs 310pOBbS W
co0IoaeHus HOPM
9KOJIOTUYECKOTO
TIOBEACHUS B
OKpy>Karoliei cpene.
CamocToATeNbHO
TUTAaHUPOBATh U MIPOBOANTH
¢usngeckne
9KCTIEPUMEHTHI.

10

IIposepka
BBITIOJTHEHU
St
JOMAIIHUX
3aJIaHNM,
CaMoCTOATe
JIbHBIE
paboTHI,
nabopatop
HBIC
pabotsr Ne
34,5
OTIBITHI,
IIpe3eHTalx
uu
JIOKJIapl,
CTapTOBBII
KOHTPOIIb,
KOHTPOJIbH
as pabora
Ne 2 o
JMHAMHKE




OHepaHI/IﬂMI/K IIOHUMaHu¢E,
MPUMEHEHWE, aHallu3, CHHTE3,
OLICHKA, 0000111EHNE,
CHCTEMaTHU3aIus

Cuibl B Mexanunke. Cria
BCEMHUPHOTI'O TAT'OTCHUA.
3aK0H BCEMUPHOTO
TaTOoTeHUs. PaBeHCTBO
WHEPTHOU U
IPABUTALIMOHHOM Macc.
ITepBas kocMHuueckas
ckopocTh. Jlepopmartus u
CHJIa YIPYTOCTU. 3aKOH
I'yka. Bec tena.
HeBecomMocTh U nieperpysKu.
Cuna tpenus. llpupona u
BUIBI cuil TpeHus. Cuiia
COTIPOTHUBJICHUS TIPU
JIBIDKEHHUH TEJ B BSI3KOU
cpene.

Koumponvnas paboma no

meme «JIBUKEHHUE TEJI TIO]T
JICUCTBUEM HECKOJILKUX CUID)

ITpuMeHsTh 3aKOH BCEMUPHOTO
TATOTCHUS TIPH pacyeTax CHil U
YCKOpPEHUM
B3aMMOJICHCTBYIOIINX TEJ;
OCO3HABaTh M Pa3BUBATh
OTIpe/ieJICHHbIE TMYHOCTHBIC
Ka4decTBa U CIIOCOOHOCTH C
LIEeTBI0 Oy IyIIeTo
pogecCHOHATEHOTO
camoorpeaeneHus (Hampumep,
P N3YYEHUH, UCCIEIOBAHUN
rpodeccuii moeH,
paboraromux B LleHTpe
ynpasienus nongetamu (L[YII));
CUCTEMaTU3UPOBATh
“H(OPMAIUIO B PEAMETHOM U
MEXIPEIMETHOM KOHTEKCTaxX
(HammpuMep, IpH TTOATOTOBKE
npe3eHTanni « CKOJIBKO CHIT
CYIIECTBYET
B IIpUPOJE?»);
MOJIETIMPOBATH (HApUMep, Mpu
BBISICHEHHUH YCJIOBHI
MIPUMEHEHUS 3aKOHa
BCEMHUPHOT'O TATOTCHUS JUTS
OINMHMCaHMs B3aUMOJIEHCTBUS
MEXKIY JIOJbMU);
(hopMynupoBaTh 3a/1a4H U
CPEICTBA UX PEIIeHUS
(HarmpuMep, TIPH BBHITIOTHEHUN
npoekTa «Kak «pu3eMiInThb
KaKoi-1100 00BEKT Ha
acTepoua?»);
BBICTpanBaTh MMCEMEHHYIO
KOMMYHUKaIWIO (Harpumep, mpu
HaIMCAaHUU KPUTUIECKON CTaThU
«Bec nim macca?»);
CHCTEMaTU3UPOBATh
MH(POPMAITHIO B IPEJAMETHOM U
MeTanpeaAMEeTHOM KOHTEKCTax
(HampuMep, TIpY BBIIBICHUN
00II[ETO B MEXAHU3MAX
BO3HUKHOBCHHS TPCHUS B (PU3UKE
1 9eJI0BEYECKIX
B3aMMOOTHOIIIEHHUSIX );
MPUMEHSThH 3HAHMS K PCIICHUIO
(u3nyecKux 3agad
(BBIYMCITUTEILHBIX,
KaueCTBEHHBIX, rpadruecKux) Ha
YPOBHE OTNIEPUPOBAHUS
CIeYFOITUMHI
WMHTEIUIEKTYaIbHBIMH
orepanusiMHi: TOHUMaHUE,
MpUMEHEHHE, aHaIH3, CHHTES,
OLIEHKa, 000011IeHHE,
CHUCTEeMaTHU3aIHs

Hcnonw3oBaTh 3HaHUS O
MEXaHUYECKHUX SIBJICHUSIX B
IMOBCEIHEBHOM JKM3HU IS
obecreueHus
0e30IMacHOCTH npu
oOpamennu ¢ npubopamu
u TeXHUYECKUMHU
yCTpoiicTBamy, b
COXpaHCHHsSI 3[0POBbS H
CcOONIOIEHNS HOpM
3KOJIOTHYECKOTO
IOBEICHHUS B
OKpY’Karoleil cpeze.
CamocTosATeNIbHO
IUTAHUPOBATh U TIPOBOJNTH
¢busnueckne
9KCIICPUMCHTBI.

10

HeunnepumnanabHbie
CHCTEMBI 0TCUYETA.

Cuiibl MHEPIUMN.
HeunepiinajibHbIe CUCTEMBbI
0TCYETA, JIBHXKYIIUECS
HPSIMOJIMHEWHO C
MTOCTOSTHHBIM YCKOPEHHEM.
Bpamaronuecst cuctemsl

Pa3nnuars HemHepUUaIbHBIC
CHCTEMBI OTCUETa,

OOBSICHSITH IPUPOLY CHIT
WHEPIHH;

MOJI30BATHCS LUPPOBOI
TEXHUKOW ¥ KOMIIBIOTEPHBIMU
nporpamMmmamu 00paboTKH
nupoBoit HHPOPMALTUH
(HampuMep, IpU MOJIrOTOBKE

Ucnonb3oBath 3HaHUSA O
MEXaHUYCCKUX SBICHUSIX B
MTOBCETHCBHOM JKU3HU IS
oOecrieucHus

0e3omacHOCTH npu
obpamennn ¢ mpubopaMu
)51 TEXHUYCCKUMHU
ycTpoiicTBamu, JUTst




otcueta. [leHTpobdekHas
cua.

Konmponvuas paboma no
meme «HeuneprmansHeie
CUCTEMBI OTCUETa»

BHJICOPETIOPTaKa
«HeuHepuuanbHbIC CUCTEMBI
0TCYeTa B MOSH KU3HMY);
0000mIaTe n
CHUCTEMAaTU3UPOBATh
rH(pOopMaIuio (HarpuMep, Mpu
MOATOTOBKE JT0KIaa « CHIIBI
WHEPIIUU: TEXHUKA U
TIPUPOIIAY);

MPUMEHSThH 3HAHUS K PEIICHUIO

(dU3NUeCcKUX 3a/1a4

(BBIYMCITUTEILHBIX,

KaueCTBEHHBIX, rpaUuecKux) Ha

YPOBHE OTIEPUPOBAHUS

CIEeIYFOTIIUMHI

HMHTEJUICKTYaIbHBIMH

oTepalysiIMH; MOHUMaHUE,

MIPUMEHEHUE, aHAJIU3, CHHTE3,

OLIEHKa, 0000IIIeHHE,

CHCTEeMaTH3aIs

COXpaHCHHs 3[0POBbS |
CcOONIIOIeHNs HOpM
9KOJIOTHYECKOTO
MTOBEACHHMS B
OKpY>Karolleil cpeze.
CamocCTOSATEIIbHO
IJTAHUPOBATh U TIPOBOJINTH
(usmueckne
3KCHepI/IMeHTBL

3aKoHbI COXpaHeHHUs B
MexaHuke. imnynbce. 3akoH
COXpaHEHUS UMITYJIbCA.
PeakrtuBnas cuna.
YpaBHenue Merepckoro.
PeakTuBHBIN ABUTATED.
Ycnexu B OCBOCHHU
KOCMHYECKOTO
mpocTpaHcTBa. PaboTa cutb.
Momnocts. Kunernueckas
sHeprus. [loTennuanpHas
SHeprus. 3aKOH COXPaHEHUs
SHEPrUu B MEXaHUKE.
CTONKHOBEHUE YIIPYTUX
IapoB. Y MEHBIICHUE
MEXaHUYECKON IHEPTUU 11O
JIEUCTBUEM CHJI TPEHUSL.

Konmponvuvie pabomwi, no
memam «3aKOH COXPaHEHHUS
UMIyibca»; «MexaHudeckas
pabora, MOII[HOCTS,
SHEPrus»; «3aKoH
COXpAaHEHUS MEXaHUYECKOU
SHEPTUMN»

V3MepsATh U BBIYUCIIATH
HUMITYJIbC TENA;

MIPUMEHSITh 3aKOH COXPaHEHUs
MMITyJIbCa JUIsl BBIYMCIICHUS
M3MEHEHUM CKOPOCTEN Tel Ipu
X B3aUMO/ICHCTBUM;

HU3MEPSTh U BEIUUCIIATH
paboTy CHII U U3MCHCHNE
KUHETUYIECKOHM YHEPTUM Tela;

BBIUMCIIATH OTEHIIMATBEHYIO
SHEPTUIO TEJ B TPAaBUTALIMOHHOM
1oJe;

OIIPEIEIATh IOTEHIIUATIbHYIO
SHEPIHIO
ynpyroaeopMHUpPOBaHHOTO TENa;

IIPUMEHATH 3aKOH COXPAHEHHUSI
MeXaHWYeCKON SHEePTUH IS
3aMKHYTOU CUCTEMBI
B3aUMO/ICHCTBYIOIIUX TEJI;

aHaIM3UPOBaTh OaaHc
SHEPTuil B CUCTEME TeJl, MEXKLY
KOTOPBIMHU JIEHCTBYET CHJIa
TpEHUS;

0000mmaTe n
CHCTEMaTU3UPOBAaTh
MH(POPMALHIO 10 TEME
(Hanmpumep, MU TOATOTOBKE
CXEMbI «3aKOH COXpaHEHHs
HUMITYJIbCay);

OILIEHUBATh JIOCTHKEHUS
Poccuu u npyrux crpan
(HarpumMep, MpH MOATOTOBKE
noknana «OcBoeHne
KOCMUYECKOT'0 IIPOCTPAHCTBA:
yCIIeXH, Hey1auu, TPOrHO3bD) (B
BUJIE PETPOCIIEKTUBHOTO
CpaBHUTENBHOTO aHanu3a Poccun
Y 3ama/IHBIX CTPaH));

IIPOBOJUTH .
TEPMHMHOJIOTHYECKHUI aHAIIN3
(HarpuMep, NpH BBISBICHUN
00IIEro MexIy CIeAyOINMH
MOHATHSAMHU «KOHCEPBBI» U
«KOHCEPBATHUBHBIEC CHITBI»);

BBICTPaNBaTh YCTHYIO u
MUCBbMEHHYIO KOMMYHHKALIUH
(HampuMmep, TpH HANMCaHUU U
IOpe3eHTaluun 3cce  «OHEeprus:

€CTh, YTOOBI KHUTh, WM IKHTb,
YTOOBI €CTH))
MPUMCHATh 3HAHHS K PEIICHHIO

Hcrmonp30BaTk 3HaHUA O
MEXaHUYECKUX SBJICHUAX B
[TOBCEHEBHOMN KU3HHU ISt
obecreueHus

0e30MmacHOCTH npu
oOparieHnu ¢ npubdopamu
u TEXHHYECKHMHU
YCTpOMCTBaMH, JUTSL
COXpaHEHHs 310pOBbS W
co0oaeHNs HOPM
9KOJIOTUYECKOTO
TIOBEACHUS B
OKpy>Karoliei cpene.
CamocToATeNbHO
TUTAaHUPOBATh U MIPOBOANTD
¢usngeckne
9KCTIEPUMEHTHI.

11

IIposepka
BBITIOJTHCHU
s
JOMaITHAX
3aJIaHNM,
CaMOCTOSTE
JILHBIC
paboTHI,
OIIBITHI,
Mpe3eHTaNn
uu
JTOKJIaJIbI,
KOHTPOJIb,
KOHTPOJIbH
ast pabora
Ne 3 mo
TeMe
«3aKOHBI
COXpaHEHHU
S B
MEXaHHUKE»




¢du3nuecKux 3a1a4
(BBIYMCITUTEIHHBIX,
Ka4eCTBEHHBIX, Tpa(UIecKuX) Ha
YpOBHE OTICPUPOBAHUS
CIEYFOIUMHU
WHTEIUICKTYIbHBIMH
oTeparvsIMH: [MOHMMaHUE,
MPUMEHEHWE, aHallu3, CHHTE3,
OLICHKA, 0000111EHNE,
CHCTEMATH3AIHS

JBH:KeHHE TBEPABIX U
neopMupyeMbIX TeJl.

[TpuMeHsTh 3aKOH COXPaHCHUS
MOMEHTa UMITYJIbCa;
JIOKa3bIBaTh, ONUPAsICh Ha
IKCTIEPHUMEHT/TEOPHIO
(marmpumep, npu
TOKa3aTeIbCTBE MOJICITBHBIX

WUcnonp3oBats 3HAHUI O
MEXaHUYECKHUX SIBJIEHUAX B
IMOBCEIHEBHOM KM3HU IS
obecreueHus

ABCOJTIOTHO TBEPOE TENO 1 HpeJICTaBIeHni 06 a6COTIOTHO 6230HaCHocm ; npu
BUBI €ro ABrxkeHus. Lientp TBEPIOM Teie); ODPAIIEHII € TPHOOPAMH
Macc TBEPAOTO Tela. BBIACTIATh aHAJIOTHH U . TEXHUYCCKUMU
TeopeMa 0 JABIKCHUU (HaHpI/IMep, npu CpaBHCHUN YCTpOUCTBAMH, T
nentpa macc. OCHOBHOE BpallaTeJIbHOro 1 COXpaHCHHs 3[0POBBSI U
YpaBHEHHE JUHAMUKHU MOCTYTIATEJIBHOTO TBEPAOTO coOIroIeHHs HOPM
BPAILATEILHOIO IBUKEHUS Tena); DKOJIOTHYECKOTO
eploro T SO e spomtenin | e B
COXpaHEHHs] MOMEHTa .
I/Ianynbca JBIDKCHMS TeJa B %2%?:3?:;?{%@16'
METaINpeIMETHOM KOHTEKCTE
(HaHpI/IMep, HpI/I HpOCMOTpe MJIaHUPOBATh U MPOBOJUTH
BHUJICOpEIIOpTaKa (usnueckne
C COpPEBHOBAHMI 10 GUTYPHOMY 9KCIIEPUMEHTBI.
KaTaHHUIO)
CucremMaTH3MpOBATH Vcnonb30Bath  3HaHHS O
HHpOpMaLHIO (HalpUMep, pu MEXaHHUYECKUX SBJICHHUSIX B
HOATOTOBKE ,I[OKHaI[aU o HOBCCHHCBHOﬁ JKHU3HU TJIA
«PaBHOBecHe B )KMBOH U HEXKHUBOU
. obecnedyeHus
IPUPOIE»); 5
CraTuka NPUMEHSATH (PU3MIECKUE g30naCH°°TH . Tipu
YCi10BHS paBHOBECHS MPUHIIMITEI B IPEAMETHOM, ObpalleHin € MPpHOOPAMH
TBEpIOTo Tema. MOMeHT MEXIPEIMETHOM U oo TEXHUYECKHMHU
cutbt. LenTp Tskectr. Bigsr | METAPEAMETHOM KOHTEKCTaX yCTpOiCTBAMH, s
PaBHOBECHL. (HampyMep, IIpU apryMCHTAIIH COXpAaHEHUs 3/I0pOBbS U
NPUMEHIMOCTH NPUHIAIA COBTIONeHHA HOPM
Konmponvuas paboma no MHUHUMYyMa MOTEHINAIbHON PKONOIHH1ECKOro
meme SHEPIHH MPH OMUCAHUU
«Cratuka» HOBE/ICHYIS JIFOJIEH, PH TOBCACHHA B
noAroToBke oToansdooma OKpY’KatoIlIeH cpene.
«PaBHOBecHE B MOEH KU3HUY); CamocTosTenbHO
IJIaHUPOBATh U MPOBOJUTH
¢dusnueckne
OKCIICPUMCHTBI.
MexaHuka OIEPUPOBATh (PU3MIECKUMU Mcrionb30BaTh 3HAHMUS O

aegopmMupyemMbIX TeJl
Buapr nedopmanmii TBEpIBIX

TEI. MexaHndeckue
CBOICTBA  TBEPABIX  TeI.
IImacTuuHOCTH

U Xpynkoctb. JlaBieHue B
JKUIKOCTSIX M rasax. 3aKoH
[Tackana. 3akon Apxumena.

I'mpponunamuxka.
Jlamunapnoe 5
TypOyJIeHTHOE TEYCHUS.

paBHEHHE bepnaymmu.
ITonbemMHass cuina  Kpbuia
camoJera.

Koumponvnaa paboma no
meme

«MexaHn4YecKre CBOMCTBA
TBEPABIX TeIl. 3aKOH
[Tackans. 3akoH Apxumenay.

BEJIMYMHAMHU B TIPEJIMETHOM,
MEXIPEIMETHOM U
METalpCIMETHOM KOHTCKCTAX
(HampuMep, MpH OMTUCAHUT
nporecca MpoeKTUPOBAHHUS
Pa3INYHBIX APXUTCKTYPHBIX
COOpYKEHUH,
KHU3HEJICATEIILHOCTH YeJIOBEKA);

TeHEPUPOBATh UJCH B 00JIaCTH

H3MYECKOTO IKCIICPHUMEHTA
?LanpmMep, JI0Ka3ath, YTO
JaBJICHUEC B Y KUAKOCTHU MIPSAMO
HPOMOPLUOHATIBHO BBICOTE
CTOJI0a KHUJIKOCTH);

MIPOBOJTUTH .
TCPMUHOJIOTUYCCKUHN aHAJIN3
(HanmpuMep, BBISICHEHHE CMbICTIA
TEPMHHA T1aPaI0KCy», BBISIBICHHUE
00I1Iero Mex 1y JaMUHAPHUSIMHA 1
JaMUHAPHBIM TCYCHUEM);

BbIIBJISITH B3AUMOCBA3H

MEXaHUYECKUX SBJICHUSAX B
MTOBCETHEBHOM KU3HU IS
oOecrieucHHs
0€30MaCHOCTH TIpU
oOparieHny ¢ npudopamMu
U TEXHHYECKHUMH
ycTpoicTBaMu, IJist
COXpaHEHHsI 3I0POBbS U
cOOJFOIeHNS] HOPM
9KOJIOTHIECKOTO
TTOBCICHMS B
OKpY>KaIOIIeH cpeie.
CamMocTosATeNbHO
IUTAHUPOBATh U TIPOBOJIHUTH
¢usngeckue
OKCIICPUMECHTBI.




Temvl npoekmos

IIpoBenuTe UCTOPUYECKYIO
PEKOHCTPYKIIHIO MTOSIBICHUS
HOBBIX MOJI€EJIEeH
aBTOMOOMJICH (u3aiiH —
A’POIMHAMUICCKUE
CBOMCTBa, MapOBOM
JIBUTATE]Ib — JIBUTATEIh
BHYTPCHHETO CTOPAHHUSA).
Crenaiite L[eﬁCTByIOLuI/HZI
MakeT, JAEMOHCTPHUPYIOIIUN
PCaKTUBHOE JIBHIKECHHE.
CripoekTupyiTe YCTaHOBKY,
MO3BOJISIOLLY IO
MIPOJIEMOHCTPUPOBATh
BO3HUKHOBEHHE
IyHaMHU.
CrpoekTupyiTe Kadenu, Ipu
JIBHOKCHUN KOTOPBIX
BO3HUKAIOT OMEHUS
MIPUMEHSTH 3HAHUS K
penreHuto GU3NIECKuX 3a1ad
(BBIYMCITUTEIHHBIX,
Ka4eCTBEHHBIX,
rpauecKux) Ha YPOBHE
OTIEPUPOBAHHS CIIETYIOIINMHU
WHTEIICKTYaIbHBIMH
orepanusMy: TOHUMaHKE,
MIpUMEHEHHUE, aHaAJIN3,
CHUHTE3, OlleHKa, 000011IeHu e,
CUCTEeMaTH3aIH

Brinensite ocobeHHOCTH
TBEPABIX TEII, )KUJIKOCTSH U
rasos;

BOJIH

MESK]y HAYYHBIMU OTKPBITHSAMH,
pa3BUTHEM TE€XHOJIOTHEH U
JIIOIbMH, YYaCTBYIOIIUMH B 3THUX
mporieccax (HampuMmep, mpu
MOJrOTOBKE Jokana «Pa3sutne
aBuanuu B Poccuu u 3a pyoekom:
y4eHbIe, KOHCTPYKTODBI,
TEXHOJIOTUNY);

MIPUMEHSTH 3HAHUS K PEIICHHIO
(r3ugeckux 3amaq
(BBIYMCITUTEIIHHBIX,
Ka4eCTBEHHBIX, rpaUuecKux) Ha
YPOBHE OIIEpUPOBAHHUS
CIEAYIOINMHI
MHTEIICKTYIbHBIMU
orepanyusiMH: TOHUMaHUe,
MpUMEHEHHE, aHaIHU3, CHHTES,
OLIEHKa, 0000IIIeHHE,
cUCTEeMaTH3aIHS

Mouiekyasipaasi pusuka. Tepmoaunamuka. 34 yaca

OcHoBBI MOJIEKYJISIPHO-

KHHETHYeCKOil Teopuu
Cucremsl ¢ 0OIBIIAM
YHUCJIOM YAaCTHIL U 3aKOHBI
MexaHuku. MaeanbHblil ra3 B
MOJIEKYJIIPHO-KUHETUYECKOMN
Teopun. OCHOBHOE
YpaBHEHHUE MOJIEKYJISIPHO-
KUHETHYECKOU TEOPUU.
Temneparypa — Mepa
cpeaHel KUHETHYECKOU
sHepruu. Pacnpenenenue
Makcgema. U3mepenue
CKOpOCTEN MOJIEKYJI Tra3a.
BuyTpennsis sHeprus
UJICATBHOTO ra3a.

Koumponvuass paboma no
meme  «l'a30Bble  3aKOHHBI.
MonekynsapHO-KUHETHYECKas
TEOpHs UICaATHHOTO Ta3a»

DopMyJIMPOBaTh OCHOBHbBIE
TIOJIOKESHUST MOJICKYJISIPHO-
KUHETUYECKOU TEOPHHU.
[IpuBoauTh 00ITHE
XapaKTEPUCTUKN MOJIEKYII:
pasMepbl MOJIEKYJI, KOJTMYIECTBO
BEIIIECTBA, YHCIO ABOTApO,
OTHOCUTEIbHAST MOJICKYJISIpHAS
Macca, MoJIsIpHasi Macca.
[TornMaTk CMBICI U 3HATH
YHICIIOBBIE 3HAUYEHUS TIOCTOSHHOM
ABorapo, aTOMHO# €IUHUILIBI
MAacchbl, MOCTOSSHHOM bonbiimMana,
YHUBEPCAIbHON Ta30BOM
MOCTOSTHHOM.

HabGmrogats OpoyHOBCKOE
JIBUXKCHUE U siBlieHUE TUhDy3UH.
OOBSCHATH B3aUMOJICHCTBUE
YaCTHI] BEIIECTBA Ha OCHOBE
MOJeJIel CTPOEHUS I'a30B,
KHUJIKOCTEH 1 TBEPJBIX TEJ.
[TornMaTh CMBICT (PU3NIECKIX
MOJCJICH: NacaabHBIN ras;
MIOHATHI: TePMOAMHAMIYECKAS
CHUCTEMAa, PABHOBECHOE COCTOSTHUE
CHCTEMBI, PaBHOBECHBIW TIPOIIEeCC,
CpeTHEeKBaJpaTHIHAs CKOPOCTH,
CpemHsIsl CKOPOCTh, Hanboee
BEPOSITHASI CKOPOCTH, CPEITHSIS
KHHETHYECKAst SHEePTUs
XA0TUYECKOTO JBUKCHUS
MOJIEKYJI I'a3a, BHYTPEHHSIS
SHEPrHs WeaTbHOTO Ta3a.
N3yuaTh OHATHE TEMIIEPATYPHI
KaK TlapaMeTpa paBHOBECHOTO
COCTOSIHUS TEPMOIMHAMUYECKON

Hcnons3oBaTh 3HAHUSA O
TCIJIOBBIX SABJICHHUAX B

MOBCEAHEBHOM  >KM3HU
JUTS obecrieyeHU
0e30MmacHOCTH pu
oOpateHun c
npudopamMu u
TEXHUYCCKUMHU
YCTpOWCTBAMH, TUTS
COXpaHEHWUsI 3JOPOBbS H
coOoaeHus HOPM
9KOJIOTUYECKOTO
IIOBCACHUS B
OKpY>Karoleil cpeze.
IlpuBoauTh  TPUMEPHI
9KOJIOTHYECKUX
MOCTICICTBUIA ~ PabOTHI
JBUTATENe
BHYTPEHHETO CrOpaHus,
TETUIOBBIX u
TUAPOIJICKTPOCTAHLIUM.
CamMocTosATeNbHO
IUTAHUPOBATh U TIPOBOANTH
¢usngeckue
IKCIICPUMECHTHI.

18

IIpoBepka
BBITIOJTHCHH
ST
JIOMAIITHUX
3aJlaHuH,
CaMoCTOATE
JIEHBIC
paboTHI,
naboparop
HBIE
paboThr No
6,7, OTIBITHI,
MIpe3eHTAN
uu
JOKJIaIpl,
CTapTOBBII
KOHTPOJIb,
KOHTPOJIbH
as pabora
Ne 4 mo
TemMe
«OcHOBBI
MOJIEKYJIAp
HO —
KHHETHUIEC
KOU T€OpUU




CHUCTEMBI.

N3mepars TeMiiepaTtypy Ten
TEPMOMETPOM C yUETOM
MOTPELTHOCTH U3MEPEHMSL.
DopMyJIUPOBaTh HYJIEBOU 3aKOH
TEPMOJIMHAMUKH.

VYcraHaBAMBATh CBSA3U MEKY:
CpeHEeN KUHETUYECKOW dHEepruei
Xa0THUYECKOTO MOCTYNaTeIbHOIO
JIBUKEHHS MOJIEKYJI UA€aTIbHOTO
rasa u TeMIeparypou;
OCHOBHBIMU MaKpOCKOIIUYECKUMU
rmapaMeTpaMi UIeaTbHOTO Ta3a
TIPU U30TIPOIIECCaX.
®opMynupoBaTh: 3aKOHBI boiiss
—Mapuorra, [Hapas, ['eit-
JIroccaka, 00beIMHEHHBIN
ra30BbIN 3aKOH, 3aK0H J/lambpToHAa.
[OOBSICHATH YCTPOWCTBO H
JIEWCTBUE Ta30BOI'0 TEPMOMETpPA
Kak npuoopa Jisi u3MepeHUs
TeMIIepaTyphl
TEPMOJIUHAMUYECKON CUCTEMBL. |
BeIpaxxats 3HaueHUs
TEMIEPaTypHI Tella C ITOMOIIIBIO
wkanbl Lenbcus,
TEPMOJMHAMUYECKON IIKaJIbI
TeMIeparyp.

[To3HaKOMHUTBCS C OIBITAMHU
[IITepHa o U3MEPEHUIO CKOPOCTH
TETUIOBOTO JBM)KCHHUS YaCTHII.

[ AHAJTM3UPOBATH PE3YIHTATHI
onsIToB lllTepHa, Hcnonb3yst
rpaduK pacrpenereHus MOJIEKyIT
ras3a 1o CKOpoCTsIM NpU
ONpeAETICHHON TeMIIepaType. ]
OOBSCHATH U30TEPMHUUCCKHIH,
W30XOPHBIH, N300apHbIHI
MIPOIIECCHI C TOUKH 3PEHHUS
MOJIEKYJIAPHO-KHHETHYECKOM
TEOPUH.

AHanM3upoBaTh OCHOBHOE
YpaBHEHHUE MOJIEKYJISIPHO-
KHHETUYECKOH TeopuH, rpaduku
M30TPOIIECCOB.

[TomyyaTh 3aBUCIMOCTb JIaBJICHUS
W7eaTbHOTO Ta3a OT
KOHIICHTPAIINH €T0 MOJIEKYJ ’
a0COITIOTHOM TeMIepaTyphl.
[BbIBOIMTH ypaBHEHUE COCTOSHUS
uaeanbHoro rasza.| Onpenensarsb
BHYTPEHHIOIO SHEPTHUIO
0JIHOATOMHOT'O Ta3a,
[BHYTPEHHIOIO SHEPTUIO
MOJIEKYJIIPHBIX T'a30B].
[PaccmaTpuBaTh U OOBSACHATH
MIOBEPXHOCTHOE HATSKEHUE
KUJKOCTH, CMaYUBaHUE U
HECMa4yuBaHUE, KalWIIPHBIC
SIBJICHMSI, TETJIOBOE PACILIUPEHUE
JKUJIKOCTEH. |

N3yuaTh cTpoeHue U CBOWCTBA
TBEP/BIX Tell, aMOP(HBIX TEII,
[TeTIIOBOE PaCIIMPEHHE TBEPIBIX
TEJl. |

[IpuMeHsAT, OCHOBHOE ypaBHEHHE
MOJIEKYJIIPHO-KUHETUUECKOMN
TEOPUH, YPABHEHHE COCTOSIHUS
HJEAITBHOIO rasa, ra3oBble

3aKOHBI K PCHICHUIO 3a4a4




OOBACHATH TIOHSATHE BHYTPEHHEH
SHEPTrUH MAaKPOCKOITUYECKON
CHCTEMBI C TOUKH 3PCHHUS
MOJIEKYJIIPHO-KMHETHUECKOM
TEOpUH.

HaOnronaTs 1 3KcIiepuMEHTaIBHO
WCCIIEZIOBATh U3MEHEHNE
BHYTPEHHEH 3HEpruu
TEPMOJIMHAMUYECKON CHUCTEMBbI
IIPU COBEPIICHUH PAOOTHI
BHEIIHUMH CHJIAMHU, IPOTHB
BHEIIIHUX CHJI, IPU TEIUIOOOMEHE;
M3MEHEHHE BHYTPEHHEN sHeprun
TEPMOJIMHAMUYECKON CUCTEMBI 32
CYET MEXaHUYECKOW pabOThI MPH
anrmabaTHIeCKOM TIpoIIecce.
N3yyathk yCcTPOWCTBO M MPUHIIMIT
JEHCTBUS KaJOPUMETpa.
Paznuuate yaenbHyio
TEIUIOEMKOCTD BEIIECTBA,
TEIUIOEMKOCTD TeJla U MOJIIPHYIO
TEIIOEMKOCTb BEIIECTBA.
Omnpenensats paboTy UACATHHOTO

Hcnons3oBaTh 3HAHUS O
TCIIJIOBBIX SABJICHUAX B

TOBCEIHEBHOM  JKU3HU

OcHOBBI TEPMOAMHAMHMKH | ra3a npu M300apHOM MpPOIECCE C A Hposepka
Pabora B TepMoiiHaAMUKE. HOMOIIBLIO TPa(HKOB B A obecriedeHus BBITIOJTHCHH
KonudecTBO TEMIOTHI. KoopauHaTax p—V. 0e301acHOCTH npu g
BuyTpennss sHeprus. : % AIEeHUN
o yTpel p @opMyJIHpPOBaTh: NEPBbIN 3aKOH oOparme c JOMAIITHIX

CpBbIM 3dKOH TEPMOINHAMHUKH KaK 3aKOH npubopamu u N
TFePMOJIHHaMHKH- COXPaHCHUS SHEPTUH JIJIsI TeXHIYECKIM 3ajlaHuu,

[JIOEMKOCTH T'a30B IIPH . i N

CINIOCMKOC 5 a30B IIp TEIUIOBBIX IIPOLECCOB; BTOPOU yeTpoiicTBam, s CaMOCTOATE
MOCTOSIHHOM OOBEME U 3aKOH TEPMOJAUHAMHUKHU. COXPAHEHNS MOPOBHA H TIbHBIC
HOCTOAHHOM JIaBJICHUH. [OmuchIBaTh TEIIOEMKOCTH Ta3a B 5 paBoTH
AnmabaTHsIi iporiecc. usomnpoieccax.] 3anuchiBarh: COOIIOACHHA HOpM ’
HeO6paTI/IMOCTL mpoueccon YpaBHEHHE NIEPBOTO 3aKOHA DKOJIOTHYECCKOTO OIIBITHI,
B npupoze. Bropoii 3akoH TEPMOJMHAMUKH; (POPMYJIbI MOBEACHUSI B Mpe3eHTaIN
TEPMOJNHAMUKH. OIpEAEIICHUS yACIbHOU OKpYy’Xarowiei cpene. AU
Cratuctuyeckoe TermoeMKocTy BemecTra, KIT/] [IpHBOUTL  TIPHUMeEpHI OKJTATIEL
HUCTOJIKOBAHNC HAJICAUTBHOTO TEIIIIOBOTO 3KOMOIHYECKIX 1 AEL,
HCOGpaTI/IMOCTI/I IIpoLeccCCoB B JBUTaTEJIs. o 6 KOHTpPOIJIb,
npupoze. Tenosbie . | [IpumeHATs nepBbIif 3aK0H MOCTCICTRIH - paboThl KOHTPOJIbH
asurarend. MakCUMabHbBIH | TepMOANHAMHUKH K O0BSCHEHHIO ABUTaTEnei ast paGoTa
KIIJI TenioBbIX ABUTATENCH. H30IPOIECCOB. BHYTPEHHEIO CropaHus, No 5 110
Konmponshas  paboma  no O06cyx1aTh HEBO3MOXKHOCTh TCIJIOBBIX u -

P p CO3/IaHUSI BEUHOTO JIBUTATEIIS, THIPOAJIEKTPOCTAHIIHIH. OCHOBAM
meme «OcHOBBI HEOOPAaTUMOCTh TETLIOBBIX CaMOCTOSTEILHO TEPMOJUHA
TEPMOJUHAMHUKIDY MIPOLIECCOB B MIPHUPOJIC. IUTAHHPOBATE H MPOBOIHTH MHUKH

O06mpscuaTh B pamkax MKT

¢dusnueckne

HEOOpPaTUMOCTh

MaKpPOCKOIIMYECKUX MpoIeccoB B | OKCHCPHUMCHTLL

MIPUPOJIE.

PaccmarpuBath: ycTpoiCcTBO U

MIPUHIIMT IEHCTBHS TEIUIOBOTO

JIBUTATEJS, NeaTbHON

XOJIOJMIIEHOW MAIIWHBL, IIAKIT

Kapno kak mpumep o0paTumMoro

npoiiecca.

OO0cyx1aTh U OLICHUBATh

9KOJIOTHYECKHE TIPOOIIEMBI,

CBSI3aHHBIC C UCIIOJIb30BAaHUEM

TETJIOBBIX MAIIIHH.

[[To3HAaKOMHTBHCS ¢ Pa3TUIHBIMU

BHJIaMU TETUIOBBIX IBUTATEIICH,

WX YCTPOMCTBOM H (PM3UUECKUMHU

OCHOBaMH pabOTHI. |

PemaTte 3amaum Ha TpUMEHEHHE

MEPBOT0 3aKOHA TEPMOJAUHAMUKH,

COCTaBJICHHE ypaBHEHUS

TEIJIOBOTO OajaHca
HN3meHeHus1  arperatHbIX CPaBHPIBaIB CTPOEHHUE U CBOMCTBA | Mcrnonb30BaTh 3HAHUS O ITposepka
COCTOSIHMIi BelllecTBa g;iﬁ;;eﬁé;f:(gagoiﬁgﬂblx TCIL. | TerioBBIX SIBICHUSAX B BBIIOJTHECHU
PaBHOBECHE MEXKLY p HOBCEAHEBHON  >KM3HH o

MepeXO0bl, IPOUCKOISIITIE st P T
KUIKOCTHIO u ra3zoMm. JIOMAIITHAX

MCKAY KUAKOCTBIO U Ira30M,

0e30IMacCHOCTH IIpu




Hacriennsie mapsl.
N3o0repmMbl peasibHOrO rasa.
Kpuruueckas temmepatypa.
Kpurtnueckoe COCTOSTHHE.
Kunenune. CxukeHue ra3os.
Bnaxsnocts Bo3yxa

KHUJIKOCTBIO ¥ TBEP/IBIM TEJIOM.
[OOBACHATH U30TEPMY PEATBHOTO
ras3a, 3aBUCUMOCTD JIaBJICHUS
HACBIIIIEHHOTO Tapa OT
temnepatypsl. | [loHuMaTe cmbict
HOHATHUMN: HACBILLIEHHBINA U
HEHACHIIIEHHBIN T1ap,
TeMIepaTypa KUIEeHHs, yeIbHas
TEII0Ta MapooOpa3oBaHuUs
JKUJKOCTH, a0CONIOTHAS H
OTHOCHTEJbHASI BIAYKHOCTD
BO3/IyXa, TEMIIepaTypa
TUTaBIICHUSI, yIeTbHAS TEIIOTA
TIJIaBJICHUS BEILIECTBA.

N3y4ate 3aBHCUMOCTB
TEeMIEepPaTypbl KUTIEHUS JKUAKOCTH
OT BHEIITHETO JIaBJICHUSI.
OOBACHATH YCTPOKICTBO U
MIPUHLIUT IEHCTBUS:
TICUXPOMETPA,
KOH/IEHCAI[MOHHOTO 1 BOJIOCHOTO
TUTPOMETPOB; U3MEPSATH C UX
MTOMOIIIBIO BIQYKHOCTH BO3/TyXa.
BpIuncnaTh OTHOCUTENBHYIO
BIIQXKHOCTH BO3/TyXa.
Hccnenosate ¢ moMouiso
rpaMKOB TPOIIECChl KUITCHUS
BOJIBI U TUTABJICHUS BEIIECTBA.

Pemarte 3amaum Ha ompeznencHue
(uzngecKux BEJIMYHH,
XapaKTePU3YIOIIUX (hazoBbie
MepexoAbl Ta30B, XUAKOCTEH U
TBEPABIX TeN, Ha COCTaBIICHUE
YpaBHEHUS TEIUIOBOTO OajlaHca

oOparteHun c

pubopaMu
TEXHHYECKHMHU
YCTpONCTBaMH, IS
COXpaHEHUs 3710pOBbS U
coOuoeHus HOPM
9KOJIOTUYECKOTrO
IIOBCACHUS B
OKpy>Karolei cpene.
[IpuBonuTe  mpUMEpHI
9KOJIOTMIECKUX
TIOCIEACTBUHA  paboTHI
JIBUTATENEN
BHYTPEHHETr0 CrOpaHwusl,
TEIUIOBBIX u
TUAPO3JIEKTPOCTAHIIHM.
CamocToATeNbHO
TUTAaHUPOBATh U MIPOBOANTD
¢usngeckne
9KCTIEPUMEHTHI.

3aJIaHNMH,
caMmocTosTe
JILHBIC
paboTHI,
nmabopartop
HBIC
paboter Ne
8,9, OIBITHI,
Mpe3eHTaIN
uu
JTOKIIATIbI

IToBepxHocTHOE

HATSIZKEHHE B JKHAKOCTAX
MounexyJisipHasi KapTHHA
TIOBEPXHOCTHOTO CIIOSI.
[ToBepxHOCTHASI SHEPTHSL.
Cua moBepxXHOCTHOTO
HaTsokeHus. CmMaunBaHue.
Kamspasie sBIeHUs

— OOBSICHATH POLIECCHI,
IIPOUCXOAAIINE B IOBEPXHOCTHOM
CJI0€ JKUIKOCTH;

— JI0Ka3bIBATh MPSIMYIO
[IPONOPLMOHATIBHY IO
3aBUCUMOCTb II0BEPXHOCTHOU
SHEPruu OT ILIOMA U
MTOBEPXHOCTH KHUIKOCTH;

— HaxOJUTh aHAJIOTUU U

paznuuus (HapuMep, «MEHHCK 2
KUAKOCTU» M «MEHHUCK B
aHaTOMUW»);
— BBICTPaUBaTh YCTHYIO
KOMMYHHKAIHIO (HalpuMep, pu
MOJIrOTOBKE JIOKIIa/1a
«CmaunBaHuE: 3HAUCHUE
B IIPOMBIIUICHHOCTH, OBITY,
MIPUPOJIEN)
DJleKTpoaAMHaAMHUKa. 44 yaca
DIIeKTPOCTATHKA OOcyXk/1aTh: CylIECTBOBAHHE Vcnons3oath 3Hamms o6 | 20
Pois 7EKTPOMArHHTHEIX | /IEKTPOCTATHHECKOrO OIS KaK IEKTPOMATHUTHBIX
CWJ B IPUPOJE M TeXHHKE. 9acTHOTO Cydasd NPOABJICHUA SBICHUAX B TTOBCETHEBHON
N ANIEKTPOMArHUTHOTO TIOJIS B KIHM [IA OBecHedeHus
OJNEKTPUYECKUH  3apAN M | priGpanHOi CHCTeMe OTCHETa; 5e30MACHOCTH om
3JIEMCHTAPHBIC YAaCTUIIBI CBOMCTBA 3HAKOBOM MOJIEIH obpamenny ¢ Ipubo aﬁn
OJIEKTpU3aLKs TeIl. 3aKOH 371€KTPOCTATUYECKOTO MO — P pubop
Kysona. Enxunmist JIMHUIA HAPSKEHHOCTH U v TCXHITICCKIMI
%JIGKTpI/I‘-IGSKOFO 3apsia. TPHMEHSTh €€ IPH aHATH3e ycTpoiicTBamu, st
SaUMOZICHCTBHC KapTHH 2JIEKTPOCTATHUECKUX COXpaHCHMS  31I0pPOBBA 1
HEIMOABMKHBIX nonet coOroIeHNs HOpM
HNIEKTPUYECKUX 3aps/I0B : .
BHYTPH OJJHOPO/HOTO Ananu3npoBarth CBONCTBA 9KOJIOTHIECKOTo
JIADJICKTPHKA. OHeHKa SJICKTPUYCCKOT'O 3apdaa. IIOBCICHU B
npejiena MpoYHOCTH U [TpuMeHSATh GU3HMUECKYIO MOJICTh | OKpYKaroLie cpexe.
MoxayJst FOHra HoHHBIX — TOYEYHBIHN 3apsj npu IpuBOIUTH pUMEPBI
KpHUCTAJLJIOB. HU3YUCHHU IJICKTPHUICCKUX BIIUSIHUS

binuskonelicTBue U 1elcTBHE

B3alMOJICUCTBUI HOKOSIIIUXCS

QJICKTPOMArHuTHBIX




Ha pPacCTOSHUU.
DJIEKTPUYECKOE TOJIE.
HanpspoxkeHHocTh
SIEKTPUUECKOTO MOJIA.
[Ipunuun cynepno3unuu
noneit. Jlnaun
HaIpsHKEHHOCTH
AIEKTPUUECKOTO TMOJIA.
Teopema ["aycca. Ilone
3apsKEHHOM TIOCKOCTH,
cdepsl u mapa. [IpoBogHuKH
B 2JICKTPOCTATUYECKOM TIOJIE.
JUdIIeKTpUKHY B
JIEKTPOCTATUUECKOM TI0JIE.
[Tonspuzanus
TIUDIICKTPUKOB.
[ToTeHuanbHOCTH
JIEKTPOCTATHUECKOTO TTOJIS.
IToreHumanbHas SHEPTUs
3apsifa B OTHOPOTHOM
INEKTPUUECKOM TI0JIE.
DHeprusi B3anMOACHCTBHS
TOYCYHBIX 3apSIOB.
[ToTenuman
ANEKTPOCTATHIECKOTO TTOJIS
U Pa3HOCTh MMOTEHIUAJIOB.

Cps13b MEXIY
HaNpPsKEHHOCTHIO

JIEKTPOCTATHYECKOTO  HOJIS
U Pa3HOCTHIO IOTEHIIMANOB.

OKBUIOTCHIIAIBHEIE
NOBEpXHOCTH.  M3MmepeHue
pa3HOCTH TTOTCHITHAJIOB.
OKCTIepHUMEHTAIbHOE
OTpeJEIICHUE

AJIEMEHTApHOTO
AIEKTPUIECKOTO 3apsia.
DneKkTpudecKas €MKOCTb.
Konpencatopsil. EMkocTb
IJIOCKOTO KOHZEHCATOopa.
Paznuunsie THIIBI
KOHJICHCAaTOPOB.

CoennHeHus

KOHJICHCATOpPOB. DHeprus
3apsKEHHBIX KOHJEHCATOPOB
u MPOBOJIHUKOB.
[IpumeHnenus
KOHJICHCATOPOB.

Konmponvuas paboma no
meme «DIEKTPOCTATHKA»

3apsOKEHHBIX TEI.
DopMyIUpOBaTh: 3aKOH
COXpPaHEHUS IEKTPUYECKOTO
3apsiia, 3akoH KynoHa, mpuHIwm
CYTICPIIO3HUITHH
3JIEKTPOCTATUYECKUX TMOJIEH.
Paccmarpusats cxemy
YCTPOMCTBA: 3IEKTPOCKOIA,
AIEKTPOMETPA, KPYTHIBHBIX
BecoB Kyrona.

OrnpenensTs HAPABICHUS
BEKTOPOB KYJIOHOBCKUX CHIL.
HaOmronaTe cuiioBO€E IeiicTBIE
ANIEKTPOCTATHYECKOTO TTOJIS Ha
BHECEHHBII B HETO
3JIEKTPUUECKUH 3aps/l.
OOBSCHATH HAIPABJIICHUE BEKTOPA
HAIPSHKEHHOCTH
3JEKTPOCTATHYECKOTO TIOJIS B
[IPOU3BOJIBHOM TOUYKE IOJIA.
[PaccMaTpuBaTh HANPSHKEHHOCTH
OJISL PA3IUYHON KOH(DUTYpauu
3apsIoB. |

N3obpaxats ogHOpOIHOE
ANEKTPOCTATHYECKOE TTOJIE C
MIOMOLLBIO TUHUH
HamnpspKeHHOCTH. Periats 3anaun
Ha mpuMeHeHue 3akoHa Kynona u
MIPUHITUTIA CYNEPIIO3UIINH
3JIEKTPOCTATUYECKUX TOJEH.
[NornMaTh pU3NIECKUl CMBICT U
3aIUChIBATh (POPMYJIBI
OTIPEICIICHIS SHEPTCTHUCCKUX
XapaKTEePUCTUK
AEKTPOCTATHYECKOTO TTOJIS:
MOTEHITHAIIbHAS DPHEPTUS
B3aMMO/ICUCTBUS IIEKTPHUECKUX
3aps10B, IOTEHIUAN, PA3HOCTb
MOTEHIINAIIOB, YHEPT U
AIEKTPUUECKOTO MOJIA
3apsKEHHOr0 KOHJIeHcaTopa.
O0cyx/1aTh TOTEHIIHATLHOCTh
JIEKTPOCTATHUECKOTO TOJIS.
IToka3biBaTh, 4YTO OJAHOPOAHOE
ANEKTPOCTATHYECKOE TT0JIe
obmagaeT sHepruel (KOCBEHHO Ha
OTIBITE) M paboTa CHII
OJTHOPOJTHOTO
ANEKTPOCTATHYECKOTO TTOJIS HE
3aBHCHUT OT ()OPMBI TPAEKTOPUHU
JIBIDKYILIETOCS 3apsiaa.
[PaccmaTpuBaTh MOTCHINATBHYO
SHEPTHUIO B3aUMOICHCTBHS
TOYCUHBIX HEIMOIBIKHBIX
3apsAI0B. | [ AHATHU3UPOBATH
rpaduKu 3aBUCUMOCTH
MOTEHIUAIBHOU SHEPrUuun
B3aMMOJICHCTBHUS TOYCUHBIX
HETIOJIBMYKHBIX 3aps/I0B OT
PacCTOSTHUS MEXIy HAMH. |
YcTaHaBIMBAaTh CBA3b MEXIY
HATPSHKEHHOCTHEO
AIEKTPOCTATUUECKOTO MO U
HaMPSHKCHUEM.

O0cyX1aTh CBOHCTBO
SKBUMOTCHIINATBHBIX
noBepxHocTeil. CpaBHUBATH
SKBUIIOTEHITHATHHBIC
MTOBEPXHOCTH OTHOPOJTHOTO
ANEKTPOCTATHYECKOTO IO 1
1oJIs, 00pa30BaHHOTO TOYEUHBIM
3apsaoM.

[DopMyIHpOBATH MIPUHIIAT

H3JIly4eHUH  Ha
OpTaHU3MBI.
CamocTosATensHO
TUTAHUPOBATh U MIPOBOINTH
¢usnveckue
SKCHEPUMEHTHI.

JKUBBIC




CyNepno3uliui JJis NOTeHIuajla,

OTIPEACTATh  MOTCHIUAT  IOJIS
pasTHIHON KoH(pHTypanmnu
3apsJIoB. |

IMocTosiHHbII
3JIEKTPUYECKHIT TOK
ONEeKTPUICCKUN TOK.
[TmotHOCTH TOKA. CHita TOKa.
DNeKTpUIecKoe rnojie

MIPOBOIHUKA C TOKOM. 3aKOH
OMa s yvacTka IIeTH.
CompoTuBneHue
MPOBOJHUKA.  3aBHCHUMOCTb
AIIEKTPUIECKOTO
COIMIPOTHUBJICHUSA oT
TEMIIEPATYPBHIL.
CBepXIpOBOIUMOCTb.
Pabota m MOMIHOCTH TOKA.

3aKkoH Jxoyns—IJlenna.
OnexTpudeckue LEMH.
ITocnenoBarenbHOE u
HNapajuIeNbHOE  COCAUHEHUS
MIpOBOAHMKOB.  M3MepeHue
CIJIBI TOKa, HANpPKEHUS U
COTIPOTHUBJICHHS.

ONeKTpOoABIWXKYIIAs-  CHJIA.
l'anpBaHMYECKHE 3JIEMEHTHI.
AKKyMYJISITOPHI.

Bakon Oma [UI1 [OJHOU
mernd. 3akoH Owma s
y4acTKa IeMnH, COJIePKaIIero
DJIC. Pabota W MOIIHOCTH

TOKAa Ha ydYacTKe IIellH,
conepxkameM JJIC. Pacuer
CIIOXKHBIX AIEKTPUUECKHUX
LETIEH.

Koumponvuass paboma no
meme «ITocTOSHHBIN
BIEKTPUUECKUHN TOK»

DneKkTpudeckas
MIPOBOJIUMOCTD
BCIIECTB.

MPOBOJUMOCTh
ONeKTpUICCKUIT
pacTBopax H
3IEKTPOIUTOB.
3JIEKTposIn3a. TexXHUYecKoe
MIPUMEHEHUE  DIICKTPOJIH3A.
DNEeKTpUYECKU TOK B razax.
HecamocTosTenbHBIH H
CaMOCTOSITEIIbHBIM  pa3psizibl.
Paznnunnie THIIBI
CaMOCTOSITEJIBHOIO  pa3psiaa

Pa3IHUYHBIX
OnexTpoHHas
METaJIOB.
TOK B
pacriaBax
3akoH

" 170 TEXHHYECKOE
[IPUMEHEHUE. ITna3zma.
OneKkTpuyeckHd  TOK B
BaKyyMe. DIIeKTpOHHBIC
JlaMIIbl:  JHOA W TPHOA.
ONeKTpOHHbIE MYYKH.

DNEeKTPOHHO-Ty4eBast
TpyOKa. DIIEKTPUYECKUIl TOK

— U3mepsTh cuity ToKa,
HaNpsDKEHHE, MOIITHOCTh
ANEKTPUIECKOTO TOKA;
—m3mepaTth DJ1C u BHyTpeHHee
COMPOTUBJIEHNE UCTOYHHUKA TOKA;
— BBITIOJTHATH PACUETHI CHITBI
TOKA U HAIIPSDKEHUH HA y4acTKax
3JIEKTPUUYECKON 11eTIH;

— aHAM3UPOBATD TETH
MTOCTOSTHHOTO TOKA, COJIepKAIre
ncrounuk I/C;

BECTH JTMAJIOT, BBICTYIITNBATh
MHEHHUE ONIMOHEHTA, Y4acTBOBATh
B JIMCKYCCUH, OTKPBITO BBIpAXKaTh
1 OTCTauBaTh CBOIO TOUKY 3PEHMS
(HarpuMep, MpH MOArO TOBKE U
MIPOBEJICHUN TUCKYCCUH
«lTonoxurenbHuble U
OTpHUIATETHHBIE CTOPOHBI
JICUCTBUM AJIIEKTPUUYECKOTO
TOKa»);

— MPOBOJIUTH (%)I/ISI/I‘-IGCKOG
WcclleZIoBaHue (HarpuMmep,
JTIOKQ)KUATE IKCTIEPUMEHTAIBHO,
YTO CHJIA TOKA B IPOBOJIHUKE HE
3aBUCHT OT €ro (OPMBI);

— BBISIBJISITH CMBICT TEPMUHOB B
MPEIMETHOM, MEXKIPEAMETHOM U
MeTanpeAMEeTHOM KOHTEKCTax
(HarpuMep, «IIOTHOCTD TENay,
«IIJIOTHOCTB TOKa», KIUIOTHOCTh
HACEJICHU/3aCTPOUKIY,;
«QIEKTPUIECKOE COMTPOTHBIICHUE
1 «IICUXOJIOTHYECKOe
COTIPOTHBIICHHEY );

— BBICTPanBaTh CBOIO OYIyIIYIO
00pa3oBaTeIbHYIO TPACKTOPHIO B
acrekTe nMpoheCCuOHaTbHOTO
camoolpeeneHus (Hanpumep,
Kakue nMpo(eCccuu CyIecTBYIOT
U TIOSABATCS B CBSI3U C PA3BUTHEM
CBEPXIPOBOTHUKOBBIX
TEXHOJIOTUH; UTO JIOJIKCH 3HATh
ANEKTPHUK TPU TPOSKTHPOBAHUN
CXEMBI DIEKTPUIECKON TIPOBOIKA
JKUJIOTO TOMa/KBapTUPHI);

— npuMeHsTh npaBuia Kupxroda
JUTSL pacueTa CIOXKHBIX
ANEKTPUYECKHUX IICTICH;
MIPUMEHSTH 3HAHUS K PEIICHUIO
(u3nYIecKux 3ajaad
(BBIYMCTTUTENHBIX,
Ka4eCTBEHHBIX, Tpa)MUECKHX) Ha
YPOBHE OIIEpUPOBAHUS
CIETYIOIUMHI
WHTEIUIEKTYIbHBIMH
orepanusiMi: MOHUMaHue,

Hcnons3oBaTh 3HaHUS 00
AIEKTPOMAarHUTHBIX

SIBJICHUSX B TIOBCEAHEBHOM
JKU3HH IS 00€CIIeueHHst

0e30macHOCTH npu
oOpamennu ¢ npubopamMu
u TEXHUYECKHMHU
yCTpOWCTBaMHU, s
COXpaHEHHsI 3[0pPOBbI H
CcOONIIOIEHNS HOpM
9KOJIOTHIECKOTO
MTOBEICHUS B
OKpY’Karoleil cpeze.
[MpuBoauTh pUMEpbI
BITUSTHUS
3JIEKTPOMarHUTHBIX
W3Iy4YeHUH Ha  KUBbIE
OpTaHU3MBEL.
CamocToATeNnbHO
IUTAHUPOBATh U TIPOBOINTH
¢usngeckne
SKCHEPUMEHTHI.
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B MOJTYTIPOBOTHUKAX.
CoOcTBeHHas W TpHUMECHas
3EKTPOTIPOBOANMOCTD
TIOJTYTIPOBOTHUKOB.
ONEeKTPOHHO-ABIPOYHBIH
epexo;y (p—n-iepexon).
ITonynpoBOIHUKOBBIN JTHOJL.
Tpansucrop. Tepmucropsl u

(hoTOpE3UCTOPHI.
DuznyecKuii NPAKTUKYM 15
IoBTOpenue 8
Pe3epBHOE Bpems 2
HToro 170 5
TemaTnueckoe niaanupoanue 11 kiacc
Cogreprkannie y4eGHOro OcHOBHBbIE BH/IBI yI€OHOM BocmuraresnbHbie Kon-
npeavera NEATEITLHOCTHA 00YJIarOIIXCS 3ala4uu BO Kontpons
4acoB
MarsuTtHoe noJje Toka (8 1)
MarauTtHble B3aUMOJICHCTBUSL. — OmnHUCHIBaTh aHATUTHYCCKH U Hcnonp3oBaTs 3HaHUS 00 8 IIposepka
MarauTHOE 10JIe TOKOB. rpadu4ecKu MarHUTHOE I10JIC TOKa; JJIEKTPOMarHUTHBIX BBIITOJTHEHH
BekTop MarHMUTHOM MHIYKIUH. | — COIOCTABISTH XapaKTEPHCTHKA SIBJICHUSIX B ITOBCETHEBHOM ST JOMAIIHUX
IToTox MaruuTHOM WHAYKIOHWH. QJICKTPUYCCKOTO U MAarouTHOT'O KU3HHU J1d O6eCHe‘IeHI/ISI 3a[[aHPIﬁ,
JIuHUM MarHUTHOM WHITYKIINH. TOJIeH; — JI0Ka3bIBaTh 0e301MacHOCTH MU CaMoCTOSITE
3akon buo—Casapa—1Jlamnaca. | HEMOTEHIIMAIBHOCTh MATHUTHBIX oOparieHnu ¢ mpudopamu JIbHAS
3axon Ammepa. CuCTeMBbl CUJI; — U3MEPATh UHAYKLIHIO U TEXHUYECKUMU pabora.

€IMHUI [T MAaTHUTHBIX
B3aumojeicTBuil. [Ipumenenus
3aKoHa AMIiepa.
DIIEKTPOU3MEPUTENBHBIE
npubopsl. [lelicTBue
MarHuTHOT'O TIOJISl Ha
IBIKymuiics 3apsa. Cuna
Jlopenna. [IpumeHenue cuibl
Jlopenua. Huknuueckuit
YCKOPHUTEb.

MarHUTHOTO TOJIsT; — BBIYUCIISTH
CHJIIBI, IEWCTBYIOIINE HAa TPOBOJAHUK
C TOKOM B MarHMTHOM I10JI€;

— BBIYUCIISTH CHJIBI, ICHCTBYIONIHE
Ha 3JIEKTPUYECKUN 3apsif,
JIBIDKYIINICS B MArHUTHOM TIOJIE;

— OOBSCHSATH NPUHINIT NEHCTBUS
AIIEKTPOJIBUTATENIS; — CPaBHUBATh
00BEKTHI (HaIpUMep, M0 KaKIM
KPUTEPHUSIM MOKHO COIIOCTAaBUTD
TeopeMy 'aycca aist SIeKTpHIEcKOro
nonst 1 3akoH buo—Casapa—
Jlannmaca 111 MarHUTHOTO MOJIA);

— KOHCTPYUPOBATh OOBEKTHI
(HampuMep, CKOHCTPYHPYHTE
JIEHCTBYIOMINI MaKeT yCKOPUTENs);
— OIEepUpOBATH
nHpOopManneil/3HaHAIMHI B
MIPEJMETHOM M MEKIPEIMETHOM
KOHTEKCTaX (HampuMep, KaKhuM
00pa3oM HCIONIB3YIOTCA Macc-
crnekTporpadsl B MOJICKYJISIPHON
Ouosoruu (OTBET MPEACTABHTE B BUJIE
IPE3CHTALNH)); — BECTH IHUAJIOT,
BBICITyIIMBATh MHEHUE OTIIIOHCHTA,
Y4acTBOBATh B IUCKYCCHH, OTKPBITO
BBIPaXKaTh M OT- CTAUBATh CBOIO
TOYKY 3peHHs (HalpuMep, pH
TOATOTOBKE U MPOBECACHUN
JTUCKyccun «bosbInoi anpoHHBIH
xosaiiaep (BAK): skoHOMHU4ecKuit
IIPOCKT, TEXHOJOTUUECCKUI IPOCKT,
HaYYHBII TPOEKT»); — MPOBOAUTH
CHCTEMHO-MH()OPMAITMOHHBINA aHAIIN3
(HampuMep, PH NOATOTOBKE JIOKJIa a
«PagmanoHHBbIE 1OsICa TUTAHETY);

ycTpoicTBaMu, st
COXpaHEHUS 37I0POBbS U
co0IoieHusT HOpM
9KOJIOTUYECKOTO
IIOBCACHUS B
OKpYKaroliei cpene.
IIpuBOIUTH IpUMEPHI
BIIMAHUA
JIEKTPOMarHUTHBIX
M3JIy4E€HUH Ha )KUBbIE
OpraHU3MBI.
CamocTosTeNIbHO
IJIaHUPOBATh U MPOBOAUTH
¢dusnueckne
9KCTIEPUMEHTBHI.




—_— HpI/IMeHﬂTB 3HAHUA K peIHeHI/IIO
¢du3mgecKux 3agad
(BBIYHCITMTENBHBIX, KAYCCTBEHHBIX,
rpaduyecKnx) Ha ypOBHE
OIEPUPOBAHHUSI CIIE/TYFOIIMHU
UHTEJJIEKTYaTbHBIMU OMEPAIMSIMHU:
[MOHUMAaHHKE, IPUMCHCHUE, aHAJTH3,
CHHTE3, OlIEHKa, 0000IIEHHE,
CUcCTeMaTu3anus

dyekTpoMaruuTHasi nHAYKous (79)

— HccnenoBaTh SIBICHHE
AIEKTPOMATrHUTHON WHIYKITHH;

— OOBSCHATH IPUPOAY SIBICHUS U
3aKOHOMEPHOCTH JIEKTPOMArHUTHOMN
WHIYKIUH;, — BBIYUCIISTH SHEPTHIO
MAarHUTHOIO MOJIS; — OOBICHATE
MIPUHIIMIT JEHCTBUS
DIIEKTPOIBUTATEIS,

— OOBSICHATD HPUHIIMIT ACHCTBHSI
TeHepaTopa JIEKTPHIECKOTO TOKA;

Hcnons3oBaTh 3HaHHS 00
3HeKTpOMaFHI/ITHBIX

— OOBSACHATH METOOJIOTHIECKHUE N ITpoBepka
SIBTICHUSIX B TIOBCETHEBHON
KaTeropuu (Harpumep, CONOCTaBbTE BBIITOJTHEHH
Ny JKA3HH JUIsT  o0ecrnedeHust
OTKpBITHE 37IEKTPOMATHUTHON npasmio Jlenna u npunnun Jle 6C30IACHOCTH ou ST JOMAIIHUX
nanykuu. [Ipasuino Jlenna. [[MaTtenre—bpayHa; Ha kakux P 3a/1aHuH,
. oOpamennn ¢ npubopaMu
3aKOH 3JIEKTPOMarHUTHOM OCHOBaHHMSIX B (PM3HKE, XMMUH, CaMoCTOsITE
u TEXHUYCCKUMHU
nHAyKouu. Buxpesoe OHMONIOTHH YTBEPKICHHISIM . JIbHBIE
YCTPOWCTBAMH, JULst
anekTpuyeckoe mose. IC MIPUCBANBAETCS «TUTYJ MPaBUIIA, paboThI,
. COXpaHEHMs 3I0pOBbS U
WHIyKINH B ABHKYIIIUXCS MpUHIUTA (ApTYMEHTHPYHTE Ha O — HODM nmabopaTopH
MPOBOIHUKAX. IHAYKIIMOHHBIE | KOHKPETHBIX MPHMEPAX)); p bIe pPabOTHI
9KOJOTUIECKOTO
TOKH B MAaCCHUBHBIX — (hopMyIHPOBATE JIMYHOCTHO- N — s Ne 1,2,
IIPOBOAHUKAX. 3HAUUMBbIC [eTN IPU U3yUCHUH . OIIBITHI,
OKpy>Karolien cpene.
CaMOMHIYKIHSL. ¢du3uKK (HanpuMep, P HAIMCAHUH TpuBomTs DUMEDEL MIpe3eHTau
WHtyKTUBHOCTB. DHEpPrus scce «Kax n1enaror OTKphITHS JIF0IU Bnpnmm pHMep uu
MAarHUTHOTIO I10JIS TOKa. (Ha mpuMepe OTKPHITHS 3aKOHA JTOKJIaJbl,
o AJIEKTPOMarHUTHBIX .
Koumponvnas paboma no meme | dIeKTPOMarHUTHON MHIYKIUHN)?»); . CTapTOBBI
W3Ty4YeHHH Ha  JKUBBIC
«MarauTHO€ moJe. — CHCTEeMaTH3HMpOBaTh M 00001I1aTh ODIAHI3MEL KOHTPOJIb,
DJeKTpOMarHuTHAst MHAYKIUS | WHPOPMANUIO 3HAHUA (HaIIpuMep, p ) KOHTPOJIBHA
CamocTosaTensHO
TIPH TIOJITOTOBKE JOKJIA1a st pabota Ne
TUTAHUPOBATh M IPOBOAUTD
«DNEeKTPOMAarHUTHAsI MHAYKIHS: OT 1
¢dusnyeckne
3aKOHa JI0 IPOMBIIIJICHHOTO
9KCTIEPUMEHTHI.
MIPUMEHEHHUS); — TPUMEHSTh
3HaHUA K pCIICHUIO (I)I/ISI/I‘ICCKI/IX
3aga4 (BI)I'-II/ICJ'[I/ITCJ'IBHI)IX,
Ka4eCTBEHHBIX, TPaPUUECKIX) Ha
YPOBHE OTEPUPOBAHNUS CIEAYIOIUMHA
MHTEIJICKTYTbHBIMH ONIEPALMSIMU:
MIOHMMaHHeE, TPUMEHEHHE, aHaJIN3,
CHHTE3, OLIEHKA, 00001IeHHE,
cHCTeMaTH3aLusl
MarnuTHbIe cBOlicTBa BemecTBa (4 1)
MaruuTHast npoHUIaeMoctTh — | — OOBSCHATH MarHUTHBIE CBOWCTBAa | Mcnone3oBate 3HaHMS 00 [Iposepka
XapaKTCpUCTHKAa MarHUTHBIX BCHICCTB, — HAXOAWTh BCUICCTBA C OJICKTPOMArHUTHBIX BBIIIOJIHEHU
CBOMCTB BCIICCTB. TpI/I KJ1acca OIMpPEACIICHHBIMU MarHUTHBIMU SBJICHUAX B HOBCG}IHGBHOi/’I s JOMalllHUuX
MarHUTHBIX BEIIECTB. cBOlcTBamH (Hanmpumep, cooepute KHU3HU JUI1 00ecCHedeHus 3a7aHuMH,
OO0mpscHeHne mapa- 1 KOJIJICKITHIO BEIIECTB C pa3HBIMU 6e3omacHOCTH npu CaMOCTOSITE
nuamarunetnsma. OCHOBHBIC MarHUTHBIMH CBOHCTBaMHA oOpamennn ¢ npubopaMu JIbHBIE
cBolicTa eppomarHeTukoB. O | (mapamarHeTHKH, IMaMarHeTHKH, u TEXHUYECKHMHU paborTsl,
npupojie GpeppomMaraeTusma. (beppoMarHeTKm)); — ONEpUpPOBaTh | YCTPOWCTBAMH, JUTSE nabopaTopH
[Tpumenenue nH}popManue/3HaHusIMH B COXpaHEHHs 3/I0pOBbsI U ble paboThI
(beppoMarHeTHKoB. MIPEIMETHOM, MEKXIPEIMETHOM U coOroIeHust HOPM Ne 3,4,5
Temvl npoexmos METanpeIMETHOM KOHTEKCTax 9KOJIOTUYECKOTO OIIBITHI,
1. CkoHCTpyHpyHiTE (HampuMep, TP MOATOTOBKE JIOKJIaa | MOBEACHUS B MIpPe3eHTaIH
KOHJICHCATOp B JJOMAIITHNX «I'ucrepesuc B pusnke, bnonorny, OKpY KarolIen cpene. nu
YCIIOBHUSIX M OLICHHUTE €T0 COIIMOJIOTHH ¥ SKOHOMHUKE: CyImHOCTh | [IpuBomuTH TpUMEpBI JIOKJIaJIpI,
eMKOCTb. 2. CripoekTupyure U TIPOSIBIICHUEY ); BJIUSHUSA CTapTOBBIN




YCTaHOBKY, ITO3BOJISTIOIIYTO
00OHapy UTh
ANIEKTPOCTATUYECKOE TTOJIE.

3. CkoHCTpyHpYiiTE B
JIOMAIITHUX yCIOBUSIX
Oarapeiiky. 4. [TonrotoBsTe
(doroampooM
«CaMoCTOSITENbHBIN U
HECaMOCTOSITEIIbHBIN pa3psiibD».
5. Cnenaiite mpe3eHTaluIo 1Mo

— CHCTEMaTU3UpOBaTh U 000011aTh
nHpOpPMANNIO 3HAHUA (HaIIpuMep,
n300pasuTe 3JIEKTPOANHAMUUECKY IO
KapTHHY MUpPa; — OICHUBAThH BKJIA]
OTEUECTBEHHBIX YUEHBIX B PA3BUTHE
¢dusuveckoit Hayku (Harmpumep,
OTMETBHTE Ha reorpauueckoi kapre
CTpaHbl UMEHA YUCHBIX, TOCTHIKCHHS
KOTOPBIX BHECIIN ONpPE/IeICHHbIN
BKJIaJ B CTAHOBJICHHUE, PA3BUTHE
AIIEKTPOJIMHAMUKHI B PA3JIHUHbIC
HCTOPHYECKHE TIEPUO/IbI; KAKOB
BKJIaJ] COBETCKHX, POCCUICKUX
YUYEHBIX B JJaHHOI o0acTn);

— BJIAJICTh IPUEMAMH YCTHOU U

QJICKTPOMArHUTHBIX
HU3JIy4eHUN  Ha
OpPraHU3MBI.
CamocTosTeNIbHO
IUTAHUPOBATh ¥ IPOBOAUTD
¢dusnyeckne
9KCIIEPUMEHTBHI.

KHBBIC

TemMe «OTKpBITHSI B (PU3HKE — MTUCbMEHHON KOMMYHHKAI[HH KOHTPOIIb,
OCHOBA HOBBIX TEXHOJIOTHH (Ha | (Hampumep, MPOBEAUTE Ompoc (Ha
TIPUMEpPE MOSBICHHS HOBBIX YpPOBHE KJIacca, IIKOJIBI,
MoJIeNieif MOHUTOPOB)». POICTBEHHUKOB U JIpy3ei),
6. CobepuTe KOJIICKITHIO BBISIBJISTIOLIMI
BEIIECTB C Pa3HBIMU MH()OPMHUPOBAHHOCTh/3HAHUE
MarHUTHBIMH CBOHCTBAMHU Pa3IUUHBIX (PU3HYECKUX TIOHSTHH,
(mapamMarHeTHKH, 3aKOHOB, SIBJIEHUII U3 pa3/ieoB
JIMaMarHeTHKH, Gu3UKK «DJIEKTPUUECTBO» H
(beppoMarHeTHKH) «Marnerusmy»; oopaboraiite

PE3YIBTATHI OIIPOCaA C TOMOIIBIO

CTATHCTHUECKUX METOJIOB U CAETANTE

BBIBOJIBI COBMECTHO C YUHUTEIIEM

(U3UKH, POUTENSIMHA U BCEMHU

3aUHTEPECOBAHHBIMH JIIO]IbMH)

KOJIEBAHHWS U BOJIHBI (434)

MexaHuveckue KoJieOaHust — Knaccugumupopats konedaHus; XapakTepu3oBaTh 43 IIpoBepka
(10u) — HCCIe10BaTh 3aBUCUMOCTD ro0aNbHbIe  TIPOOJICMEI, BBITIOJTHEHU
Krnaccuukarus konebaHuii. reprojia KoJeOaHuii cTosIIIre nepen ST TOMAaITHUX
VYpaBHeHUE ABMKEHHUs IPy3a, MaTeMaTHYECKOTO MasiTHUKA OT ero YeJI0BEYECTBOM: 3alaHuH,
MIOJIBEIIICHHOTO HA MPY>KUHE. JUTMHBI, MacChl ¥ aMITITHTYIbI SHEPreTHYECKHE, CaMOCTOSITE
YpaBHEHHNE ABUKEHHS KoneOaHNi; — MCCIIEI0BATh CBIPBEBBIE, JIbHBIC
MaTEeMaTHYECKOTr0 MasiTHUKA. 3aBUCHMOCTb MEepHO/Ia KOJIeOaHuH 9KOJIOTUYECKHE, — U POIIb paborTsl,
I'apMoHnyeckue KojaedaHusl. rpy3a Ha IPYXKHUHE OT eT0 MacChl U (GU3MKH B pELIEHUH STHX nabopaTopH
[epnox u wacrora KECTKOCTH TPYKHUHBI; — BBIYUCIISATH | MPOOJIEM. bl paboTHI
rapMOHMYECKUX KOJIeOaHHH. nepro KoieGaHuit OOBSICHATD HIPUHLIMIIBL Ne 4,5,6
daza kosedanuii. OnpeeneHue | MaTeMaTHYECKOro MasTHHKA T10 paboTHI U XapaKTEePUCTUKH OTIBITHI,
AMIUTUTY/bl U HAYaIbHOW (a3bl | M3BECTHOMY 3HAYECHHIO €r0 JUIUHBI; M3YUYEHHBIX MallKH, Mpe3eHTanu
13 HAYAJIBHBIX yCIOBHH. — BBIYHCIIATH MEPHOA KoJIeOaHnit pUOOPOB M TEXHUYECKUX nu
CKOpoCTh M yCKOPEHHE TIPH rpy3a Ha MPYKHUHE M0 U3BECTHBIM YCTpOHCTB. JOKJIazpl,
TapMOHNYECKUX KOJICOAHMSIX. 3HAUEHMSIM €T0 MacChl U )KECTKOCTH CamocTosTeNbHO CTapTOBBIN
[peBpaienus sHepruy. TIPY>KHHBI; IUTAHUPOBATh ¥ IPOBOAUTD KOHTPOJIb,
3aryxaromye KojeoaHus. OIepUpPOBATH ¢dusnyeckne KOHTPOJIbHA
BriHysk1eHHbIE KoJIe0aHusl. nH]opManueil/3HaHUsIMH B MeTa- SKCHEPUMEHTHI. st pabota Ne
Pe3onanc. Crnoxxenue MIPEIMETHOM KOHTEKCTE (Hampumep, 2 1o Teme
rapMOHMYECKUX KOJICOaHHH. pu oTBeTe Ha Bompoc: «Kakne BuIbI Kose0aHus
CriexTp KosebaHuii. KoJIeOaHNH MOYKHO BBIICTHUTD TIPH 1 BOJIHBI

ABTOKOJIEOaHHS.

DJIeKTpHUYeCKHe Ko1e0aHus
(17 a)

CB0OOIHBIE M BBIHYK/ICHHBIE
3JIEKTPHUYCCKHE KOJICOaHNUsI.
[Iporiecchl B K0y1eOaTEIbHOM
koHType. ®opmyna TomcoHa.
IlepeMeHHBIH 3JIEKTPUUECKUI
TOK. JlelicTByIOLIME 3HAUCHUS
CHJIBI TOKA U HAIPSDKEHMS.
Pesucrop B 1ienu nepeMeHHOro
toka. KonzeHcarop B nenu

nccIe0BaHNN (PyHKIMOHMPOBAHMS
YEJOBEUECKOTO OpraHu3Ma’y);

— ONIepHpoBaTh
nH(popManmnei/3HaHusIMH B
MIPEJIMETHOM, MEXIPEJAMETHOM U
METarnpeIMETHOM KOHTEKCTax
(HanpuMep, TOArOTOBBTE JIOKIIA
«ABTOKONICOAHS B KUBOH H
HEXUBOU TIPUPOIC»);

— HabnronaTh oCMILTOTpaMMBI
TapMOHUYCCKUX KOJICOAHUN CHIIBI
TOKa B IIENI1; — PACCUUTHIBATh




nepeMeHHoro Toka. Karymka
WHyKTUBHOCTH B LIETIN
MIePEeMEHHOT0 TOKa. 3akoH Oma
JUTS IETH TIEPEMEHHOTO TOKa.
Mol1HoCTh B 1Ienu
TIEPEMEHHOT0 TOKa.

Pe3onaHnc B anexTpuueckoi
nenu. JlammoBeIil reHeparop.
I'enepaTop Ha TpaH3ucTOpE.
IIpousBoacTBo, nNepenaya,
pacnpejeieHne u
HCTO0JIb30BaHHe
JIeKTPUYECKOii YHepruu (5 1)
I'eHeprpoBaHHE ITEKTPUIECKON
sHepruu. ['eneparop
MIEPEMEHHOT0 TOKA.
Tpaucdopmarop.
BeImpsiMiteHre IepeMEeHHOTO
ToKa. Tpexdas3HbIi TOK.
Coenunenne 0OMOTOK
reHeparopa Tpex{asHoro Toka.
Coenunenne norpedurenei
IIEKTPUUECKOM IHEPTHH.
ACHHXPOHHBIN
AIIEKTPOIBUIATENb.
Tpexdasnsrii Tpanchopmarop.
[IpousBoncTBo U
UCIIOJIb30BAHHE DIICKTPUIECKON
sueprud. [lepenaqa u
pacrpezeneHue MJIeKTPUIECKOn
sHepruu. DPdeKkTUBHOE
HCTIOJb30BaHUE JICKTPUUECKON
SHEPruu

Mexanu4eckne BOJIHbI. 3BYK
(1)

BonHOBBIE SIBIICHUS.
ITonepeunslie BosHbL. JlyInHA
BoJIHBL. CKOpOCTH
pactpocTpaHeHHS BOJHBI.
IIpononbHbIE BOIHBI.
YpaBHeHHE Oeryiell BOTHBI.
Crostune BOJTHBI Kak CBOOOIHBIE
KosieOanms Tei. BoiHel B cpene.
3ByKOBBIE BOJIHBL. CKOPOCTh
3ByKa. My3bIKalbHbIC 3BYKH U
urymbl. 'poMKOCTB 1 BbICOTa
3ByKa. TeMOp. JlnamnazoHsl
3BYKOBBIX 4acTOT.
AKYCTHYECKHUI pe30HaHC.
W3snydenune 3Byka. YibTpa3ByK
n uHopa3Byk. HTepdepenims
BosH. [Ipunuun [oitrenca.
3aKoH OTpaKEHUs BOJIH.
[Ipenomnenue BOMH.
Judpakiyst BOIH.

DJIeKTPOMArHUTHbIE BOJTHBI
(8 4)

CBs3b MEXy EPEMEHHBIM
ANEKTPHUYCCKIM U TIEPEMEHHBIM
MarHUTHBIM TIOJIIMHU.
DNEeKTPOMAarHUTHOE TOJIE.
DeKTpOMarHuTHas BOJIHA.
W3iydyeHne 351eKTpOMArHUTHBIX
BoJiH. Kimaccuueckast reopust

3HAUEHMsI CHJIbI TOKA M HAIPSDKEHUS
Ha JIEMEHTAax LENN TTEPEMEHHOTO
TOKa; — HCCIIEOBATh SIBICHHUE
JIEKTPUUECKOTO PE30HAHCA B
TIOCJIE/I0BATENILHOM 11eTIH;

— cpaBHHMBATh nporeccsl B L—C-
KOHTYpE C KOJIeOaHUSIMHU
MaTeMaTHYeCKOro MasiTHUKA;

— BBIBOJUTH 3ak0H OMa 1yt
IEKTPUUECKOH LIETN TTEPEMEHHOTO
TOKa; — OIEPUPOBATH
nH(popManue/3HaHnsIMH B
MIPEZIMETHOM, MEXITPEAMETHOM H
MeTanpeIMETHOM KOHTEKCTax
(HampuMep, PH HAITUCAHUH dCCe
«O0parHas cBsi3b B HHU3HKE,
OMOJIOrMH, XMMHUH U COLIUOJIOTHUIY);
— OOBSICHATD U UCCIIE0BATh
MPUHIOUI JEHCTBHS TeHEPaTOpa
MIEPEMEHHOT0 TOKA; — OOBSCHATH 1
MCCIIEeI0BATh IPUHIUIT ACHCTBUS
TpaHcdopmaropa; — yMeTh BECTH
JIaJIOT, BBICIYIINBATh MHEHHE
OIIOHEHTA, y4acTBOBATh B
JIICKYCCUH, OTKPBITO BBIPAXKATH
OTCTauBaTh CBOIO TOUKY 3PEHHUS
(mampumep, «OPpPEeKTUBHOCTH
UCTIONIb30BAHMS DIICKTPHUCCKON
sHepruu: Poccust u EBporray);

— BBISIBJISITH CBOM JINUHOCTHBIC
Ka4yecTBa/0COOCHHOCTH B TBOPYECKOM
JIESITENIbHOCTH B 001aCTH (DU3UKH
(HampuMep, TIPU HAITMCAHUH 3CCe
«I"eHepaTopbI-yCcTpONCTBA U
TeHEPATOPBI-ITIOIN );

— CHCTEMaTHU3UpPOBAThH U 0000IIaTH
nHpOpManuio/ 3HaAHHA (HAIIpUMED,
mpu noArotoBke Jokiana «KITJI
Pa3JIMUHBIX 3JIEKTPOCTAHIINII);

— Pasnnuarp konebarenbHble U
BOJTHOBBIE ITPOIIECCHI; — 3aMUCHIBATH
B aHAINTHYECKON (OopMe ypaBHEHHE
BOJTHBI; — KJIACCU(HUIIUPOBATH
3BYKOBBIE BOJIHBI; — OLICHHBATh
JUIMHY BOJIHBI (HarpuMep, Kak
MOXXHO OLIEHHTH JUIMHY BOJIH Ha
MOpe); — OIEePHUPOBATh
nHpopManueil/3HaHusIMH B
MIPEZIMETHOM M METAIIPEIMETHOM
KOHTEKCTaxX (Harpumep, mpu
Harumcanuu scce «beryrne BosHbI 1
Oeryrmue 1Mo BOJIHAM: BEIMBICEI U
peanbHOCTBY, «MBICIIH CO CKOPOCTHIO
3BYKa...»);

— OCYILIECTBIIATH MOHATUUHBIN
aHanu3 (Harpumep, ¢ KaKou 1eJbio B
(u3HKe BBOSTCS CIEAYIOIINE
TIOHSTHSA: «BOJHOBASI IOBEPXHOCTHY,
«Iy9» U «BOJTHOBOH (PPOHT»);

— OOBSICHATH yCIIOBHS
BO3HUKHOBEHHS
nHTepdepeHnny/ I paKunn
MEXaHUYECKUX BOJIH; — MPUMEHSTh
3HAHMS K PEIICHNIO (PU3NYECKUX
3amaq




U3IydeHus. DHeprus
2JIEKTPOMArHUTHOM BOJIHBL.
CBoiicTBa 3NEKTPOMArHUTHBIX
BouH. M300perenne panno

A. C. TlortoBbiM. [TpuHIHITBI
paanoCBs3U. AMIUTUTYAHAS
Moy, JlerektupoBanue
koebanuii. [IpocTeimmimii
paanoONpHEMHUK.
CynepreTepoAMHHBII
npueMHUK. Pacnipocrpanenue
pannoBoiH. Pannonokanus.
ITonATue o TeneBUACHNN.
PasButHe cpeacrts cs3u.
Konmponvnas paboma no meme
«Konedanns BOIHBD

— OOBSACHATH MEXaHNU3M
BO3HUKHOBEHHSI HJIEKTPOMATHUTHBIX
BOJTH; — HCCIICIOBATh CBOICTBA
AIIEKTPOMArHUTHBIX BOJIH C
MTOMOIIBI0 MOOMIILHOTO TeIe(OHa;
— OOBSICHATH MEXaHU3MBI
paxuornepeadd u paguo- mprueMa;
— n300pakaTh CXeMy MPOCTEUIIIETO
paTUONPUEMHIKA;

— CHCTEMaTH3HPOBATh U 0000I1aTh
nHpOpMannio/ 3HAHUS (HAIIpUMED,
[IPH MOJI'OTOBKE JOKIaI0B «OT
aHAJIOTOBOTO JI0 ITU(PPOBOTO
TEJIEBUIICHUSY, «J[BUIKYIIHE CHITBI
Pa3BUTHS CPEICTB CBAZNY);

— INPUMEHATH 3HAHUA K PCHICHUTIO
¢du3ngecKux 3agad
(BBIYUCIHUTENILHBIX, KAYECTBEHHbIX,
rpaduyecKnx) Ha ypOBHE
OIEPUPOBAHHUSI CIIE/TYFOIIMHU
UHTEJJIEKTYaTbHBIMH OMEPAIMSIMHU:
[MOHUMAaHHKe, IPUMCHCHUE, aHAJIH3,
CHHTE3, OlIEHKa, 0000IIEHHE,
cucreMarusanuys

OIITHKA (284)

Pa3BuTHe B3r/110B HA
MPUPOAY CBeTAa.
I'eomeTpuueckas ontuka (9 u)
CaeToBbI€ Ty4H. 3aKOH
MIPSMOJIMHEHHOTO
pacnpocTpaHEHHs CBETA.
®otometpus. Cuna cBeTa.
OcCBemeHHOCTh. SIPKOCTb.
®oromerpsl. [Ipunuun depma
1 3aKOHBI FT€OMETPUYECKON
ontuku. OTpakeHHne CBeTa.
[Tnockoe 3epkaio.
Coepuueckoe 3epkaio.
[TocTpoenue n300pakeHuii B
cepruueckoM 3epKaie.
YBenuueHue 3epkana.
IIpenomnenue ceera. [lonnoe
otpaxenue. [Ipenomiienue
CBE€Ta B IUIOCKONApaslIeIbHON
IJIACTUHKE U TPEYTOAbHOMN
pu3Me.

[Ipenomienue Ha cepruecKoii
nosepxHoctu. JInnza.
DoKyCHOE pacCTOsSHUE U
ONTHUYECKAs CHJIA JINH3BL.
®opmyaa iuH3bl. [TocTpoenue
n300pakeHI B TOHKOM JIMH3E.
VBenudeHue JTUH3bL
OcBeleHHOCTh H300paXKeHus,
JnaBaeMoro nuH30M. Hepocratku
nuH3. Poroanmapar.
IIpoexuuonHslii annapar. I'nas.
Ouxu. Jlyna. Mukpockor.
3puTensHBIE TPYOHI.
Teneckornsl.

— CucremMaTu3upoBaTh U 00001IATH
nHpOPMANNIO/ 3HAHHS,

— IPUMEHSTH Ha IPAKTHKE 3aKOHBI
TEOMETPUYECKOI ONTHKH ITPU
peLIeHUN 3a1a4; — CTPOUTH
n300paKeHHs TIPEIMETOB, JlaBaeMble
JIMH3aMH; — PacCUUTHIBATH
paccTOsIHUE OT JINH3BI JI0
M300paKEHUS TIPEIMETA;

— PacCUMTHIBATH ONTHUYECKYIO CHITY
JIMH3BL, — U3MEPATH (POKYCHOE
PacCTOsIHNE JIMH3bI; — HCIIOJIb30BATh
MHKPOCKOII ¥ TEJIECKOII KaK
OINTHYECKUE MTPUOOPHI IPH PELICHUH
9KCTIEPUMEHTAITBHBIX/
MCCIIeIOBATEIbCKUX 33/1a4;

— OIepUpPOBaThH
nHpopManneil/3HaHAIMHI B
MIPEZIMETHOM M MEKIPEIMETHOM
KOHTEKCTaX; — HCIIOJIb30BaTh

U (POBYIO TEXHUKY; — YMETh BECTH
JIMaJIoT, BBICIYIINBATh MHEHHE
OIIIOHEHTA, y4acTBOBATH B
JUCKYCCHHU, OTKPBITO BBIpAXXAaTh U
OTCTauBaTh CBOIO TOUYKY 3PEHHUSI
(HampuMep, TP MOATOTOBKE U
MpOBEICHUH AUCKyccHn «Koppekiust
3pEHUS: OUKHU HJIH JINH3BI»);

— CaMOCTOSITEIbHO IIPOBOIUTH
uccleioBaHue (HarmpumMep, Kak B
JIOMAITHHUX YCJIOBHSIX IPOBEPHUTH
3aKOHBI OTPAKCHUSA U MTPETTOMIICHUA
CBETA);

— NPUMEHSTB 3HAHUS K PEIICHHIO
¢busngecKux 3agad

— HaGumoats sineHus
nHTepdepeHuny, AMppaKym,
MOJISIPU3ALIUMH U TUCIIEPCHU CBETa;

XapakTepus3oBartb
ro0anbHBIe  TIPOOIIEMEL,
CTOSIIIINE nepen
YEJI0BEUECTBOM:!
SHEPreTHYECKHE,
CBIPbEBBIE,
9KOJIOTUYECKHE, — U POJIb
(GU3MKM B PELICHUH DTHX
pooJiem.
CamocTosATensHO
IUTAHUPOBATh U MPOBOJUTH
¢dusnyeckne
9KCTIEPUMEHTHI.
OOBSACHSTH IPUHITHITBI
paboThl ¥ XapaKTEePUCTUKH
M3YYCHHBIX MAIIIHH,
IpUOOPOB U TEXHUIECKUX
YCTpPOICTB.

28

IIpoBepka
BBIITOJTHEHH
ST JOMAIIHUX
3a71aHuH,
CaMoCTOsITE
JIbHBIE
paborTsl,
nabopaTopH
bIe PabOTHI
Ne 3,45
OIIBITHI,
TIpe3eHTaIH
nu
JOKJIaJIpI,
CTapTOBBIH
KOHTPOJIb,
KOHTpPOJIbHA
st paborta Ne
3 no Teme
CBETOBEIE
BOJTHBI




CaeTtoBbIe BOJIHBI (7 1)
CkopocTs cBeta. Jucnepcus
cBeta. lHTEpdepeHnns creTa.
HabGmonenne narepdepeHnny B
ontuke. J[muHa cBeTOBOM
BosHBL. MHTEphepernus B
TOHKHMX IUeHKax. Kospua
Hsrorona. Hexoropsie
MIPUMEHEHHUST HHTEPPEPECHIHH.
Hudpaxmus ceera. Teopun
mudpakiun. Audpaxmms

CDpeHeJm Ha MPOCTBIX 00BbEeKTaxX.

Hudpaxmus Opayrrodepa.
JudpakionHas penerka.
Pa3zpermatommas cnocobHOCTh
MHKPOCKOTIIa ¥ TEJIECKOTA.
[TomepeyHOCTh CBETOBBIX BOJH.
[onspuzanus ceera.
[TorepeuHOCTh CBETOBBIX BOJIH
1 3JIEKTPOMAarHUTHAs TEOpHs
cBerTa.

H3nydenne u ciexktpsl (5 9)
Bunel uznyuenuii. ctounuku
cBeta. CIieKkTpsI 1
CHEKTpaJbHbIE MPUOOPHL. Buibl
cnekTpoB. CIIeKTpaIbHbIH
ananmu3. MuappakpacHoe n
YIBTPaQHOIECTOBOE N3ITYICHHS.
Penrrenosckue nyuu. Illkana
9JIEKTPOMArHUTHBIX U3ITy4eHUil.
Konmponvhas paboma no meme
«CBeTOBBIC BOJTHBI»

— U3MEPATH JJIMHY CBETOBOM BOJIHBI
TI0 pe3ysbTaTaM HaOI0JCHUS
SBJICHUS HHTEPEPEHIINH;

— ONpENIeIISATh CIEKTPAIbHBIC
IPaHHLBl YYBCTBUTEILHOCTH
YeJIOBEYECKOTO IJ1a3a ¢ MOMOIIBIO
T paKIMOHHON PeLIeTKH;

— BBIBJIATH 3HAUCHUC U
[IPOUCXOKICHHE CIIOB (Ha- IPUMeED,
«uHTEpDHEpEHII»); — OOBACHATH
CII0COOBI HAOTIOIEHNS
nHTEep()EPEHINOHHON KapTHHBI,

— paznuyaTh audpaxuun OpeHens u
Opaynrodepa; — g0Ka3bIBaTh
MONIEPEYHOCTh CBETOBBIX BOJIH

— IMPUMEHATH 3HAHUA K PCHICHUTIO
busndecKkux

— OOBACHATh MEXaHU3M H3ITYICHHS
CBETa aTOMOM;

— KJIacCCU(HUINPOBATH BUIBI
U3JTyYeHHI;— T0JIb30BATHCS

UG POBLIMHU/TIEUaTHBIMU PECYPCAMH,
U pOBON TEXHUKOU U
KOMITBIOTEPHBIMU IIPOrPaAMMaMU, IIPU
00paboTke 1u(poBoi HHOPMAIHN
HCHOJIb3YHTE pa3InuHbIE
KOMIIBIOTEPHBIC IIPOIPAMMBI, ayIHO-
U BHJICOMATEPHAIIbBI U IpyTHE
HH(OPMALIMOHHBIE PECYPChI

OCHOBbI TEOPUUA OTHOCUTEJIbHOCTMU (5 4)

3aKOHBI WIEKTPOJUHAMUKHI U
MIPUHIINT OTHOCUTEIBEHOCTH.
OmneiT MaiikenbcoHa.
IToctynarsl Teopun
OTHOCHUTEJBHOCTH.
OTHOCUTETHHOCTD
OJTHOBPEMEHHOCTH.
[Ipeobpazosanus Jlopenra.
OTHOCHTENBHOCTH PACCTOSIHUI.
OTHOCHUTEBHOCTD
MIPOMEKYTKOB BPEMEHH.
PensTuBHCTCKUI 3aKOH
CJI0’KEHUS] CKOPOCTEH.
PensituBucTckas JWUHaAMHKa.
3aBHCHMOCTB MACCHI OT
ckopoctu. CHHXpO]a30TPOH.
CBsI3b MEXKTy Maccoil u
SHepruen

— OOBSICHATH TIOCTYJIAThl TEOPUH
OTHOCHTEJILHOCTH; — BJIaJIETh
HaBBIKaMH TCPMHUHOJIOT'MYECKOI'O
aHaJM3a Ha IPEIIMETHOM U
MEKIPEIMETHOM YPOBHSIX (HANpH-
Mep, MIPEACTaBbTE B BU/IE CXEMBI
B3aUMOCBSI3b MEK/Ty CIEAYIONNMA
MOHATHSMHE: «IIOCTYJIAT», «AKCHOMay,
«TeopemMa»;— CHUCTEeMaTH3UPOBATh U
000061aTh HH(pOPMAIHIO/ 3HAHUS
(HampuMep, Ipy HAITUCAHUN
pedepara «IIpunimn
OTHOCHUTENBHOCTH: OT ["anmies 1o
DUHIITEHAY; — HAOII0IaTh
SIBIICHUS! (HarpuMep, HaOJItoaaeTe JIn
BBl OTHOCHTEJIFHOCTb PACCTOSTHUM,
MIPOMEKYTKOB BPEMEHH );

— OOBSICHSATD, JI0Ka3bIBATh HA
OCHOBE 3HAHUH O METOJI0JIOTMH
(U3MKK KaK MCCIIEI0BATENbCKOI
HayKH (HarpuMep, KakuM 00pazomM
OCYIIECTBIISICTCS PA3BUTHE
¢du3nUYeCcKoil HayKH, TIPOBEANTE
000CHOBaHNE HA OCHOBE TIOSIBICHUS
crenuanbHON Teopun
OTHOCHTEJBHOCTH; JIOKaKUTE
YHHUBEPCAIILHOCTE CBSI3H MEXKIY
Maccoil u sHepruei);

XapakTepu3oBaTh
CHCTEMHYIO CBSI3b MEKIY
OCHOBOIIOJIArAIOIIUMH
HAYYHBIMH TTOHATUSIMH:
MIPOCTPAHCTBO, BPEMSI,
MaTepus (BEmeCcTBO,
oJie), IB>KEHUE, cuJa,
SHEPTUH.

IIposepka
BBITIOJTHEHI
ST JOMAaIIHUX
3aJIaHNM,
CaMOoCTOSITe
JIbHBIC
paboTsl,
OIIBITHI,
IIpe3eHTalu
uu
JIOKJIa/IbI

KBAHTOBAS ®U3UKA (34 u)

CaeToBble KBaHTbI. [elicTBust
cBeTa (8 1)
3apok/ieHne KBaHTOBOM

— Ha6uogarh oroanekrpuueckuii
3P PeKT; — OOBICHATH 3aKOHBI
dhotorddekra; — paccUUTHIBATH

Wcnonbp3oBaTh
MTONyYCHHBIC 3HAHWS B
MOBCEIHEBHON KH3HU




teopun. Dotorddext. Teopus
¢doroaddexra. DoToHbI.
[Mpumenenne porodpdexra.
JaBienue cBera. XMMHUYECKOE
nevictBue ceta. dororpadusi.
3anmcek u BOCTIPON3BEICHIEC
3ByKa B KHHO.

MaKCUMAJIbHYIO KWHETUYECKYIO
SHEPTHIO JIEKTPOHOB TIPH
(oTo3exTpraecKoM dPPeKTe;

— omnpenesiTh padoTy BBIXOa
JIEKTPOHA T10 Tpa(uKy 3aBUCHMOCTH
MaKCHUMaJIbHOM KMHETHYECKOU
SHEPrUH (POTODIEKTPOHOB OT
YacTOTHI CBETA; — U3MEPATH paboTy
BbIXOa 3JICKTPOHA; — BBIABJIATH
3HAUEHHE W TIPOUCXOXKICHHE CIIOB
(Ha- IpIMep, «KBAHTY);

— OOBSICHATD, TOKa3bIBATh HA
OCHOBE 3HaHHH O METOJOJIOTHSIX
(U3MKH KaK MCCIIEI0BATEIHCKOM
HaYKH U JIpyTUX IPeIMETHBIX
obmacreit (HampuMep, KaKUM
00pa3zoM B pusuke HOpMYTUPYOTCS
THIIOTE3BI (APTYMEHTHPYITE Ha
npuMepe rumnotessl [nanka),

— OCO3HaBAaTh IEHHOCTH HAYYHOTO
MIO3HAHMS MUPa;— BIIAJICTh
HaBBIKAMU CaMOIIO3HAHMS,
CHUCTEMaTH3HPOBATh U 000011aTh
nHpOPMAaIHNIO, UCIOIH30BATh
pasinuHble HHPOPMALMOHHBIE
pecypchl (Harpumep, Py HAMCaHUH
3cce M MOATOTOBKE (POTOBBICTABKH

npu  obpamieHun ¢
pubopaMu
TEXHUYECKHMH
YCTpOHCTBaMHU
(cueTunx
HNOHHU3HUPYIOIINX
YacTHL, JO3UMETP), JUIs
COXpaHEHHS 3[J0POBbs U

coOuoeHus HOPM
9KOJIOTHIECKOTO
TTOBEICHHUS B
OKpY Karouleit cpene.
[IpuBoguTs  TPUMEPHI
BIMSTHUS
PaaroOaKTUBHBIX
W3JIy4YEeHUH Ha IKUBbIC
OpraHU3MBI.
ITonumars MIPUHLIMIT

JEUCTBUS O3UMETPA U
pa3nuyath yCIIOBHS €TO
UCIIONIb30BAHMS.
IToHnMaTh 3KOIOTHYECKUE
po0JIeMbl, BO3HUKAIOIINE
IIpU UCIIOJIB30BAHNU
ATOMHBIX
3IEKTPOCTAHLINMN, U IIYTH
peIIeHus STHX IpodIIeM,

«A. DUHINTEHH: HOOCICBCKUIT TIEPCIIEKTUBBI
Jaypear ¥ 4eJIOBEK»); HCTIOJIh30BaHUS
YIPaBIIIEMOTO
TEPMOSICPHOTO CHHTE3A.
— Habniogate nuHenyaTtble HUcnonb3oBaTh
CMEeKTPbl; — paccyMTbIBaTb MTOJyYCHHBIC 3HAHUS B
YacToTy/ASINHY BOJHbI MOBCEIHEBHON  KU3HU
ncnyckaemoro/nornoLiaemMoro npu  obpameHnH ¢
cBeTa npu nepexoge atoma 13 npubopamu u
ATtomHas dusmka. gi”p‘;rrc(’)ga”t%ii%;%rsaigmo’“””” TeXHUYECKHMHU
_ T cTpoiicTBamMu
KeaHToBas Teopus (8 4) nHenyaTbl cnekTp; — o6bACHATL yorp
CnekTpanbHble . . (cueTunx
NPUHLMN OEeCTBUA Nnasepa;
3akoHoMepHocTu. CTpoeHne HOHU3UPYIOMHNX

atoma. Moaenb TomcoHa.
OnbiTbl Pe3epdopaa.

I'InaHeTapHaﬂ Moelb aTtomMma.

MoctynaTtel Bopa. Mogenb
aToma Bogopogaa no bopy.
JkcneprMeHTansHoe
[oKa3aTenbCcTBO
CyLLeCTBOBaHUS
CTauUMOHapPHbIX COCTOSIHUN.
TpyaHocTtu Teopumn bopa.
KBaHTOBas mexaHuka.
KopnyckynspHO-BOMHOBOW
Ayannsm. CooTHOLLEHne
HeonpegerneHHoCTen
enseHbepra. BomnHbl
BEPOSITHOCTMU.
WHTepdepeHuus
BEPOATHOCTEMN.
MHOroanekTpoHHble aToMbl.
KBaHTOBblE NCTOYHUKM
cBeTa — nasepbl.

— HabntogaTb AeNCTBUE Nasepa;
— BbIYUCNATb ANMHY BOSHbI
YacTuULbl C U3BECTHbIM 3HaYEHNEM
MMMynbca;— onepupoBaThb
MHopMaLmen B NpeaMeTHOM
KOHTEKCTe (Hanpumep, npu
MOSICHEHUW cMbicna pasbl:
«Teopwusi bopa gasnseTtca
MOMOBMHYATON, BHYTPEHHE
NPOTMBOPEYMBONY; MPU ONUCAHUU Y
n3o0pakeHun «nopTpeTar
3MeKTpoHa); — [oKa3blBaTb
(Hanpumep, AoKaxuTe, YTO B
obnacTtv MMKpomMupa noHaTe
MIHOBEHHOW CKOPOCTU HE UMeeT
CMbIcria); — cucTemMaTmM3npoBath 1
obobwwaTtb nHpopmaLmio B
npeaMeTHOM, MEXNPeaMETHOM U
mMeTanpeaMeTHOM KOHTEKCTax
(Hanpumep, Npy HanMcaHuK acce
«MpuHumn Maynu n
B3aMMOAENCTBUE NOOEN»);

YaCTHII, T03UMETD), ISt
COXpaHEHHS 3I0POBBS

coOroIeHus HOpM
9KOJIOTHYECKOT0
TTOBEICHUS B
OKpy>Karouiei cpene.
[IpuBoauTh  TPUMEPHI
BIIFSTHUS
PaIUOaKTUBHBIX
U3IYYCHUH Ha JKUBBIC
OpTaHU3MBEL.
[Tonumars TIPHUHITUIT

JNEUCTBUSL TO3UMETpPa U
pasnuyarh YCJIOBUS €ro
HCIIOIb30BaHUSI.
IloHMMATH 2KOJIOTHIECKHE
MPOOJIEMbI, BO3HUKAIOIIINE
TIPH UCTIONB30BaHUH
aTOMHBIX
9MEKTPOCTAHLUMH, U IyTH
PEIICHUS STHX TPoOIIeM,
MIePCTIIEKTUBBI
HCIIOIb30BAHUS
YIPaBIIEMOTO
TEPMOSIIEPHOTO CHHTE3a.




®Pusnka aToMmHoro sgpa
(10 v)

ATOMHOE A8po n
3NeMeHTapHble YacTuubl.
MeToabl HabnaeHUs 1
permcTpaummn anemMeHTapHbIX
yacTtuy,. OTKpbITUE
€CTEeCTBEHHOM
pagnoakTusHocTn. Anbda-,

— Habnogatb Tpekun 3apskeHHbIX
YacTuu; — perncTpupoBaTb
A0epHbIE N3NYYEHNS C NMOMOLLbIO
cueTumka enrepa;

— paccunTbiBaTb SHEPIUIO CBA3N
aTOMHbIX SAep; — onpeaensite
3apsig U MaccoBOE YUCIIO aTOMHOTO
Aapa, BO3HMKaLLEro B pesyrnbTarte
paanMoaKkTUBHOrO pacnaja;

— BbIYMCNATb SHEPTUIO,
ocBoboxaaroLLycs npu
paanMoakTMBHOM pacnage;

— onpeaensTb NPOoAYKTbl SAEepHOW
peakumm; — 0Co3HaBaTb Yrposbl,
CBSI3aHHbIE C NMPUMEHEHNEM
SA0EPHOrO OPYXMUS;

XapakTepu3oBaTh

beTa- 1 ramma-unsnyveHus. — CMCTEMATM3UpOBATH U riio0anbHBIe IPOOIEMEI, IIpoBepka
PaguoaktnsHble 06061waTh VIH(bOpMaLWIPO/ 3HaHUS B CTOAIIMNE ICPET BBIITIOJIHEH
MpeBpalLeHms. 3aKkoH npeaMeTHOM, MEXNPEAMETHOM U ICIIOBCICCTBOM: ust
PaAnoakTnBHoOro pacnana. MeTanpeaMeTHOM KOHTEeKCTax OHCPTCTHICCKHC, JIOMaITHUAX
MNepuoa nonypacnapa. (Hanpumep, Npy HanMcaHum CBIPLEBBIC, 3aaHuii
2
WM3otonebl. Mpasurno acckasa o paanoa oc SKOJIOTUYECKHE, — U POIIb
¥ pacck pafnoaKTUBHOCTH ) CAMOCTOST
CMELLEHIA. VICKyCCTBEHHO® «PapuoyrnepoaHoe aaTuposaHue: | GU3KMKH B peleHnH STHX LI
gpeBpau.l,eHMP: aTOMHBIX AP | cyiHocTb MeToaa, caepbl npo0Jiem. 10 6
CIKEZ:SZ ;sg:ﬂz%’:g'ﬂ . npuMeHeHns», «onyyenue u OGBACHATH TPUHLIAIEL paboTsl,
p Z b6 OrbL. DHe rnwz ' npYMeHeHne pPagnoaKTUBHbIX pabOTHI 1 XapaKTEPUCTHKH KOHTPOJIb,
CBL"|;I3FI)/I aTOMHbIX.ﬂ,D,e P V|3OTO|'|OB))); — OpraHM3oBbIBaTb W3YYEHHBIX MalllWH, KOHTPOJIbH
VlCKVCCTBEHHas P- CBOI AeATeNbHOCTb (Hanpumep, pUOOPOB U TEXHUIECKUX ast pabota
Y npu paspaboTke KoHLenumm i No 4
PaanoaKTMBHOCTb. SiaepHble . yCTpOHUCTS. 2410
npoekTa No OYUCTKE OKPYXatoLLen
eakumn. eneHve sige CaMocTosATENBHO TeMe
peakunm. AEP cpenpbl OT paguoakTUBHBbIX
aHa. LlenHble sapepHble [UTAaHUPOBATh U ITPOBOAUTH «ATOMHas
ypata. \ep OTXO[0B); — YMETb BECTU Anarnor, b
peakUmu. SnepHeIi peakTop. BbICMyLUMBATb MHEHWNE OMNMOHEHTa rpHecike uanar
’ DKCIIEPUMEHTBI.
;Eﬂ:"ﬂgiﬂiﬁ:i;ggiggm' y4yacTBOBaTb B ANCKYCCUW, OTKPBITO p
0 BblpaXaTb U OTCTauBaTb CBO
SHepru. Tlony4exne TOYKY 3peHus (Hanpumep, npu
paavoaKkTUBHbBIX M30TOMOB U MOATOTOBKE 1 NPOBEAEHNN
Eﬁgﬁgmﬁ%: - encTene avckyceun «Mup 6es saepHon
A . 3Heprun: Mnd Unn peanbHOCTbY);
pPaAVoaKTUBHbIX U3NYyYEHUN. — MPUMEHSITH 3HAHUS K PELLEHMIO
KoHmponbHas paboma ro du3necknx 3aaau
«
meme «ATOMHas (uauka» (BBIYMCIIUTENBHBIX, KAYECTBEHHBIX,
rpadpmyeckmx) Ha ypoBHe
onepupoBaHusi criedyoLmMmm
WHTENnNeKTyanbHbIMU onepaunsmu:
NoHVMaHve, NpYMeHeHre, aHanus,
CUHTE3, oLeHKa, 0bobLLeHne,
cucTtemaTmsaums
DyemMeHTapHbIe yacTHbI (8 4) | — Kitaccupunumposarts Hcmonb30Bath 8 IIpoBepka
Tpu sramna B pa3BuThu GU3UKUA | IIIEMEHTAPHBIC YACTHIIbI, MOJyYeHHbIE 3HAHUS B BBIITOJTHEHH
AJIEMEHTAPHBIX Ya- CTHII. — CHCTeMaTH3UPOBATh 1 000011aTh MOBCETHEBHOU  JKU3HU s IOMAIIHUX
OTKpBITHE TIO3UTPOHA. WH(POPMAIINIO/3HAHUS, UCTIONIB30BaTh | MPU  OOpalIeHuHd  C 3aJIaHuiA,
AnTtnyactunsl. Pacman rpadudecKue cpencTra 0opadboTKu npubopaMu u CaMOCTOSITE
HelitpoHa. OTKpBITHE nH}popManuy (Harpumep, Ha OCHOBE | TEXHUYECKHMHU JIBHBIE
HeuTpuHo. [IpomexkyTounsle reorpauecKkoil KapThl HAPUCYHTE yCTpOMCTBaMHU paboTsl
0030HBI — MEPEHOCYUKU KapTy OTKPBITUI Pa3IHuHbIX (cuerumnk
c1a0bIX B3aMMOJICHCTBHM. AIIEMEHTAPHBIX YaCTHII (ICTIONB3YHTE | HOHU3HPYIOLIIX

CKOJIbKO CyLIECTBYET
AJIIeMEHTapHBIX YacTuil. KBap-
k1. BzaumoseiicTBue KBapKoB.
I'mooHsI

KOMITBIOTEPHBIE TIPOrPAMMBbI),
HaOIFOaeTCsl TN KaKast-HUOYIb
TEHJICHIIVSI B TeOrpaduu OTKPBITHIA
AJIEMEHTAPHBIX YACTHIL; TIPU TIOUCKE
otBeTa Ha Bonpoc: «CKOJIBKO B
HACTOSIIIEE BPEMSI CYIIECTBYCT
AIIEMEHTAPHBIX YaCTHII?»);

— CHCTEMaTU3UPOBaTh U 00001IaTh
3HAHUS B BUJIE KAPThI MPE/CTABICHUI
00 37IeMEHTapHOM yCTPOHCTBE
MaTEepPUH U B3aUMOJICHCTBUSIX MEKTY

YaCTHILl, JO3UMETP), JUIs
COXpaHEHHS 3[J0POBbS U
coOuoeHus HOPM
9KOJIOTUYECKOTO
TIOBCACHMU A B
OKpy>Karouiei cpene.
[IpuBonuTe  mpUMEPHI
BIIMSHUS
paIroaKTHBHBIX
N3TyY9eHUH Ha KHUBBIC
OpPTaHU3MBL.




JacTUIaMH (Ha- IpuUMep, Ipu
00BSCHEHUH CTaHAAPTHOI MOJIETH;
IIPU HAIIMCAHUU AaHAJTUTHIECKOTO
0030pa «bonbIIoii axpoHHBIH
KoJIIaiaep»)

ITonumars TIPUHIUII
JEUCTBUS TO3UMETpPa U
pa3nuyaTh YCIOBHS €T0
HCTOJIh30BaHUS.
[ToHUMATh SKOITOTHYECKUE
MPOOJICMBI, BO3HUKAIOIINE
MIPH UCIIOJTb30BaHUH
ATOMHBIX
3JIEKTPOCTAHLIUMI, U IIyTH
peIIeH s STHX IpodIIeM,
MIePCIIEKTHUBHI
HCTIOJh30BaHUS
YIPaBIIEMOTO
TEPMOSICPHOTO CHHTE3A.

CTPOEHUE BCEJIEHHOM (8 u)

ConHeyHast cUCTeMa Kak
KOMIIJIEKC TeJT, UMEIOIIHNX
ooriee npoucxoxaeHue. OoIme
XapaKTCPUCTHKH ILTAHET.
[InaneTs! 3eMHOM IPpyNIIbIL.
Jlaekvie MaaHeTH.

Comarie u 38e3151. CTpoeHHE U
sporronns Beenennoi

— HabGmronate 38e3/161, JIyHy 1
[UIAHETHI B TEJIECKOI; — HA0J01aTh
COJIHCYHBIC IIsSITHA C TIOMOIIIBIO
TEJIECKOIA U COJHEYHOTO IKPaHa,;
— WCTIOIB30BAThH PA3INIHBIC
HH()OPMAIHOHHBIE PECYPCHI TS
MOUCKA U UCCIICIOBAHHS
N300paKEHHH KOCMHYECKHX
00BCKTOB

IIpesenTanu
H,
COOOIIEHHS,
JOKJTazIbI

3HAYEHUE ®U3UKU JJIAA OB bACHEHUA MUPA U PAZBUTHUS ITPOU3BOJAUTEJIBHBIX CUJI

OBLIECTBA (2 u)

Egvnas dmsnyeckas kaptuHa
Mupa.

®usrka 1 Hay4yHo-TexHu4eckas
peBonoLMS.

Tembi npoekmos 1. Coenante
npeseHTaumio (no
mMaTepuanam xXyaoXKeCTBEHHbIX
npousBedeHnin, Ha OCHOBE
aHanmaa XuBonucwy,
COBPEMEHHOr0
KnHemaTorpada,
MYbTUNIIMKALMOHHBIX
¢dunbmoB),
OEMOHCTPUPYHOLLIETO
nposiBNeHne pasnuyHbIX
HU3NYECKUX NPOLLECCoB.

2. Coenante peknamy
pagapoB pasnuM4yHoro
HasHa4YeHus1, anbTepHaTUBHbIX
aBTOMOOUNbBHbBIX ABUraTenen;
anbTepHaTUBHbLIX UCTOYHMKOB
aHepruu. 3. MNogroToBbTe
coumanbHyo akumio,
MOCBSILLEHHYIO Npobneme
aHeprocbepexeHus;
npobnemam oxpaHbl
OKpyXatoLLen cpeabl.

4. Cospavite
XPOHOMOMMYECKYI0 NEHTY
«OTKpbITUS B (hn3mKe:
MPUYMHBI, IMYHOCTb Y4EHOrO,
nosiBrieHne TEXHOMOMNI,
oKpy»KatoLLasa cpegay.

5. MposeguTe onpoc (Ha
YpOBHe Knacca, LUKOMbI,
POACTBEHHWKOB U ApYy3ent),
BbIABNAIOLLMIN
MH(OPMMPOBAHHOCTb O
pasnnyHbIX PU3NYECKNX
MOHATUAX, 3aKOHaX, ABMEHUSIX
13 pasHbIX pas3nenoB UK.

— O6bACHATL ABMNEHUSA Ha MUKPO-,
MaKpo-, Mera- ypoBHSIX, ONMpasiCb
Ha YeTbipe PyHAaMeHTanbHbIX
B3aUMOAENCTBUSA (rpaBUTaLMOHHOE,
3MneKTpoMarHMTHOe, CUNbHOE U
cnaboe); — BrnageTb MeTogamum
Hay4HOro No3HaHUs Ha
npeAMeTHOM N MeXnpeaMeTHOM
YPOBHSX (Hanpumep, npu
BblaeneHun obLiero n pasnmyHoro
B MexaHun3max, cnocobax
NOSIBNEHNS HOBbIX €CTECTBEHHO-
Hay4HbIX U TyMaHUTaPHbIX 3HAHUN);
— cucTeMaTnsmpoBaThb U
obobwaTte dusnyeckme 3HaHus
(Hanpumep, Npu BbINOMHEHUN
3agaHug: «lpo- knaccudunumpymnte
CyLLecTBYyLLME B HAcTosILLee
BpeMs MeAMLUHCKNE
npunbopbl/ycTponcTea,
CKOHCTPYMPOBaHHbIE HA OCHOBE
pasnnyHbIX PU3NYECKMX SBNEHUI
(oTBET NpeacTaBbTe B BUAE
CXeMbl)»); — CUCTEeMaTU3npoBaThb 1
obobwaTte nHpopmaumio/ 3HaHWA

B NPEAMETHOM 1 MeTanpeaMeTHOM
KOHTeKCcTax (Hanpumep, npu
NOAroTOBKe npe3eHTauum
«HaHOApPT — HaHOMCKYCCTBO

XXI Beka»); — 0co3HaBaTb
LIEHHOCTM Hay4YHbIX METO0B
nosHaHus B nobom Brae
0eATenbHOCTU, YyMEeTb BECTH
avarnor, BbicnyLunBaTb MHEHNE
OMMOHEHTa, y4acTBoBaTh B
ONCKYCCUM, OTKPbITO BblpaXaTb 1
OTCTaMBaTb CBOI TOYKY 3peHuUs
(Hanpumep, Npy NOArOTOBKE U
npoBeAeHnn guckyccumn «dPusnka —
MHTEpHaLMOHanbHasa Hayka?!»);

— BbICTpauBaTb CBO ByayLyio

5

CaMOCTOSIT
eITbHBIC
paboTsl,
OTIBITHI,
Hpe3eHTall
HH U
JOKJIa TbI




O6paboTaiTte pesynbTathbl
onpoca ¢ NoMoLLbIO
CTaTUCTUYECKNX METOO0B U
cAenawnTe BbIBOObl COBMECTHO
C yuntenem uanku,
poAVTENS MU U BCEMU

3anHTepecoBaHHbIMU NOObMW.

6. OTmMeTbTE Ha
reorpaduyeckomn kapTte
CTpaHbl, UIMEHa Y4eHbIX,
OOCTUXKEHMS KOTOPbIX BHECIN
onpeaenexHbI BKag B
CTaHOBMEHWe, pasBuTune
U3NKM B pas- NUYHbIE
NCTOpUYECKME Nnepuoabl.
OueHunTe BKNag COBETCKUX,
POCCUMNCKUX YYHEHbIX

0obpa3oBaTenbHYH TPAEKTOPUIO B
acnekTe npodeccuoHarnbHoOro
camo- onpegeneHus (Hanpuvep,
npu 3anonHeHnn Tabnuupl
«Mpodheccun, cesAzaHHbIE C
PU3NKOIN»)

JlaGopaTopHbIii 15
NMPAKTHKYM

IToBTOpEHHE 18
Pe3epBHOE Bpemsi 1
HToro 170




Kpurepun 1 HOpMBbI OlIeHKH y4eOHBIX JOCTH:KEHUH 00y4YaroLuxcs:

OuneHka 0TBeTOB 00Y4arOIIUXCS
Onenka «5» CTaBUTBbCS B TOM Ciydae, €CiIM OOy4aroluiicsi MOKa3blBa€T BEPHOE IOHMMAHUE
(bu3MYECKOI CYITHOCTH paccMaTpUBAEMbIX SIBICHUN UM 3aKOHOMEPHOCTEW, 3aKOHOB U TEOPHii, a Tak
e MPaBIIILHOE OTpeieieHue (PU3NUECKUX BEITMUNH, UX €IUHHII U CTIOCOOOB M3MEPEHHUS: MTPABUIBLHO
BBITIOJIHSET YEPTEXKHU, CXEMbl U TpaUKU; CTPOUT OTBET MO COOCTBEHHOMY ILIaHY, COMPOBOXKIAET
paccka3 coOOCTBEHHBIMU IPUMEpaMH, yMEET IPUMEHATh 3HaHUS B HOBOI CUTYallMH IPY BHIIIOJHEHUU
MPAaKTUYECKUX 3aJaHHUI; MOXET YCTAaHOBUTH CBSI3b MEXKJIYy HM3y4aeMbIM M paHee HW3YYEHHBIM
MaTepualioM MO Kypcy (H3UKH, a TaKkKe C MaTepuajoM, YCBOCHHBIM NpU HU3YyYEHHH JIPYTUX
MIPEAMETOB.
Ounenka «4» CTaBUTbCA, €CIU OTBET OOYYAIOIIMICS YJOBJIETBOPSET OCHOBHBIM TPEOOBaHUSAM Ha
OILIGHKY 5, HO JaH 0e3 MCMOJb30BaHUS COOCTBEHHOIO IJIaHa, HOBBIX MPUMEPOB, 0€3 MPUMEHEHUs
3HaHUH B HOBOM CHUTyaluH, O€3 MCIONb30BaHMs CBSI3€H C paHee H3yYEHHBIM MaTepHalioM U
MaTepuajoM, YCBOCHHBIM MpPU H3YyUYEHUHU [Ip. MPEIMETOB: €CIU OOYyYaloIUiics IOMYyCTHJI OJHY
OLIMOKY MM HE 0oJiee JBYX HEIOUYETOB U MOXKET UX UCIPABUTh CAMOCTOSITEILHO WIIM C HEOOJIbIION
MIOMOILBIO YUUTENS.
Ounenka «3» CTaBUTHCA, €CIU OOYYAIOUIMICA NPAaBWIBHO TOHUMAaeT (PHU3MUYECKYI0 CYIIHOCTh
paccMaTpuBaeMBbIX SIBJICHMA U 3aKOHOMEPHOCTEH, HO B OTBET€ MMEIOTCS OTIENIbHbIE MPOOENbl B
YCBOGHHH BONPOCOB Kypca (PH3HKH, HE TPEISATCTBYIOIIME JalbHEHIIEMY YCBOCHHIO BOIIPOCOB
MIPOrpaMMHOTO MaTepHalia: yMeeT NPUMEHATh MOJYyUYEeHHbIEC 3HaHUS MPU PEIICHUH MPOCTHIX 3a4ad C
WCTIOJIb30BAaHUEM TOTOBBIX (OPMYJ, HO 3aTpyIHSETCS TPH peIIeHUH 331a4, TpeOyromux
npeoOpa3oBaHusl HEKOTOPHIX (GOpMyJ, JOMyCTHJI He Oonee OIHON TpyOOW OIMMOKH U JIBYX
HeZ04YETOB, He OoJiee O HOU TPyOoil M oHONM HerpyOoi ommoku, He Oosiee 2-3 HErpyObIX OIMMOOK,
OJTHOM HEerpyOoil OIMOKHU U TPEX HEAOUETOB; TOMYCTHI 4-5 HETOUYETOB.
Ounenka «2» CTaBUTCS, €CIU OOYdYaIOUIMIICS HE OBJAJe] OCHOBHBIMHM 3HAaHMSAMU M YMEHHUSIMH B
COOTBETCTBUHM C TpeOOBaHMSAMH TMPOTPAaMMbl U JOMYCTHJI OOJbIIEe OMIMOOK M HEJO0UETOB 4YeM
HEOOXOIUMO TSI OTICHKH «3).

OuneHka KOHTPOJIbHBIX padoT

Ouenka «5» cTaBUTCS 32 padOTY, BHITOJHEHHYIO MOJHOCTHIO 0€3 OIMOOK U HEJOUYETOB.

Ounenka «4» craBuTCs 3a pabOTy, BHIIOJHEHHYIO MOJHOCTBHIO, HO MIPHU HaJMYWU B Hel He Ooiee
OJIHOM Tpy0OOii U OHON HErpyOOi OIIMOKM U OJTHOTO HEJIOUETa, He OoJiee TPEX HEJOUETOB.

Ouenka «3» CTaBUTCS, €CJIM 00YYAIONIUKCS MPAaBUILHO BBIMIOJHUI HE MeHee 2/3 Bceit paboThl WIH
JOMYCTHJI He OoJiee oHOU Tpy0Ooil ommOKH U IBYX HEJ04YETOB, He OoJiee OHOM TpyOoil ommbOku u
OJIHOM HerpyOo#l ommOku, He OoJjiee TPEX HETPyOBIX OIMMOOK, OAHOW HETpyOOH OMMOKH U TPEX
HEJ0UETOB, MPU HAIMYUU 4 - 5 HETOUYETOB.

Ounenka «2» CTaBUTCS, €CIM YUCIO OMIMOOK M HEJOYETOB MPEBBICUIO HOPMY JI OLIEHKH 3 WU
MIpaBWJIBHO BBINOJIIHEHO MeHee 0,5 yacTu Bceil paboThl.

OneHka 1J1 TecTa

Onenka «5» craBurcs 3a 90% u 6oJiee BBINOJIHEHHBIX 3aJaHMIA.

Onenka «4» craBUTCA 3a BEITOMHEHHE OT 75% 10 89% BEINOJIHEHHBIX 3aJaHUI

Onenka «3» craBuTcs, 3a BeIoaHeHne oT 50% 10 74% BBITTOIHEHHBIX 3aJaHUN

Ouenka «2» CTaBUTCS, €CIIH YHUCIIO ONTMOOK MPEBBICUIIO HOPMY JIJISl OIICHKH 3 WUIA MPaBUIBLHO
BBITIOJTHEHO MeHee 1/2 Bceit paboThl.

Ouenka j1a00paTopHbIX padboT

Ounenka «5» craBuTCS, ecnM OOYyYarOIIUiics BBIMOJHSIET paboTy B TOJHOM OOBEME C
COOJIIOJICHMEM  HEOOXOAMMOM  IOCIEA0BAaTEIbHOCTH  MPOBEJEHHMSI OIBITOB M M3MEPEHMIA;
CaMOCTOSITENIbHO U PAllMOHAJIbBHO MOHTUPYET HE0O0X0AMMOE 000pYI0BaHKE; BCE ONbBITHI IPOBOAUT B
YCIOBHUAX M pEeXUMaX, OOECNeYMBAIONMX IOJYyYEHHE MPaBUIbHBIX pPE3YyJbTaTOB U BBIBOJOB;



coOuoiaeT TpeOoBaHMs MPAaBHII OE30MACHOCTH TPY/a; B OTYETE MPABHIBHO U aKKYPAaTHO BBITIOJIHSET
BCE 3aIUCH, TaOIUIbl, PUCYHKH, YEPTEXKH, IpadUKH, BBIUKUCICHUS, NMPABUIBHO BBIMOJIHACT aHAIU3
MIOTPEUIHOCTEM.

Ounenka «4» CTaBUTCS, €CJIM BBITTOTHEHBI TPEOOBAHUS K OIICHKE «5», HO ObLIO TOMYIICHO JBa
- Tpu HeJouéTa, He OoJee OJTHON HerpyOOl OMMOKHN M OJJTHOTO HEAOUETA.

Ounenka «3» cTaBUTCS, €cld pabdoTa BBHIMOIHEHA HE MOJTHOCTHIO, HO O0OBEM BBIITOJIHEHHOM
YacTH TAKOB, TIO3BOJISET MOJYYHTh MPABUIBHBIC PE3yIbTAThl U BBHIBOJABI: €CIM B XOJ€ TPOBEACHUS
OTIBITa U U3MEPEHUH ObLIN AOMYIIEHBI OMIHUOKH.

Ouenka «2» cTaBUTCS, e€ciu padOTa BBINOJIHEHA HE IMOJTHOCTBIO M OOBEM BBIMOTHEHHOU
4acTu pabOThI HE TMO3BOJISIET ClIEeNaTh MPABUIBHBIX BBIBOJOB: €CIIU OMbBIThI, U3MEPEHUS, BEIYUCIICHHUS,
HaOJIOACHUS TIPOU3BOIMIIUCH HETTPABUIIHHO.

Bo Bcex ciyyasix olleHKa CHIKAeTCsl, €ClId 00yJaromuiicss He coOaroaan TpeOoBaHus MpaBuil
0€301acHOCTH Tpy/a.

[TporpaMMHO—MeTOMUECKOE OOECIIeUeHNE PeaTu3yeT 3a/1a4y KOHIEHTPUIECKOTo MPUHITUIA
MOCTPOCHHS yU4eOHOTO MaTepuaa, KOTOPBI OTpaXkaeT uaer (popMUpoBaHUS LIETOCTHOTO
npecTaBieHus o puzndeckoi kaptuHe mupa. s HHPOpMAIOHHO-KOMITBIOTEPHOM MOAEPKKH
y4eOHOT0 TMpoliecca MpernoiaraeTcs IpoBeIeHHe YPOKOB B KaOMHETE (PU3UKHU C UCTIOIH30BaHUE
CIIEYIOIIUX MPOTPaMMHO-TIEAATOTHYECKUX CPENICTB, PEATU3yeMbIX C TOMOIILI0 KOMIIBIOTEPA:

Onucanne yueOHO—METOAUYECKOT0 H MATEPUAIbHO-TEXHUYECKOI0 o0ecrevdeHust
o0pa3oBaTe/IbHOI 1esITeIbHOCTH

Y4yeOHble mocoOus no pusuke 1Jas yauTesast

e Ousuka. 10 kmacc: yueOHUK st 001meo0pa3oBaTeIbHBIX OPTaHU3alUN C TMPHIOKEHHUEM Ha
3JICKTPOHHOM HOCHTeIe: 0a30BbIi U yriyosieHHbIH ypoBHU / ['.5. Msakumes, b.b. ByxoBres,
H.H. Cotckuii; mon penaxkuueit H.A. ITapdentseBoit. — M.: [Ipocsemenne, 2019. -336 c.

e Ouzuka. 11 wiacc: ydeOHMK Juis 00I1IeoOpa3oBaTEeNbHBIX OpraHu3anuii: 0a30BBIA U
yryonenssliii yposuu / I'.5l. Msxumes, b.b. Byxosues, B.M. Hapyrun; non pegaxkmueir H.A.
[TapdentbeBoit. — M.: [Ipocsemenue, 2019. -336 c.

e Kpeicanoa, O. A. ®usuka. Yrayonéunsiii yposenb. 10—11 kmaccel: pabouast mporpamma K
muann YMK T, SI. Mskumea : yaeOHO-MeTou- yeckoe mocodbue / O. A. Kpeicanosa, I'. 5.
Mskumes. — M. : lIpoda, 2020. — 78, [2] c.

e 3axkoH Poccuiickoit ®eaepannn «O6 obpazoBanum» ot 29 nekadps 2012 r. N 273-03.

e OepnepanbHblil ['ocyaapcTBeHHBINH 00pa3oBaTENbHBINA cTaHIAPT o01Iero obpaszoBanus OI'OC
000, M.: IIpocsemienune, 2012 rog.

¢ [lpumepHsle mnporpammbl 10 yueOHbIM mnpeameraM. ®uszuka 10-11 kmaccel, M.:
IIpocsemenue, 2011. — 46 c.

e (CoopHnuk 3ana4 o ¢usuke. 10 — 11 xmaccel: mocobue ist yyamumxcs o0meoopazoBaTeIbHbIX
opranuzanuii: 6a3oBbiit U npodunsHbld ypoBHU / H.A. [lapdentreBa. — 5-e uzganue — M.:
IIpocemenue, 2014. — 206 c.

e ®dwusuka — 10. PazHOypoBHEBBIE CAMOCTOSITENIbHBIE U KOHTPOJIbHBIC padoThl. / JI.A. Kupuk — 3
— e u3nanue, nepepad. - M.: MJIEKCA, 2014. — 192 c.

e E.A.Mapon, A.E.Mapon Konarponbasie pabotsl o ¢pusuke 10-11 M.: IIpocBemenue, 2012
r.

e CnpaBounuk 1o ¢pusuke. 7-11 kmacceer / Coct. M.C. Tpycosa. — M.: BAKO, 2017. —96 c.

Y4yeOHbIe mocoOusi Mo pusuke 1 00y4aAIOMIUXCS

e Owuzuka. 10 xiacc: ydeOHMK Juis 00I1IeoOpa3oBaTeNbHBIX OpraHu3anuii: 0a30BBIA U
yrayonénnstit yposau / I'.S1. Mskumes, b.b. byxosnes, H.H. Corckwii; mon penaknueii H.A.
[TapdentpeBoii. — M.: IIpocBemenue, 2018. -336 c.

e Ouszuka. 11 wimacc: ydeOHWK Ui 00IIe00pa30BaTENILHBIX OpraHU3aluii: 0a30BBIA U
yrayonennbiit yposau / I'.51. Mskumes, b.b. byxosies, B.M. Yapyrun; nox penakuuein H.A.
[MapdenTtreBoit. — M.: [Ipocsemenue, 2019. -336 c.



® (COopHuk 3a1a4 1o gusuke. 10 — 11 kiaccsl: mocodue s yyamuxcsi o01eo0pa3oBaTeIbHbIX
opranuzanuii: / O.W. I'pomneBa. — M.: Dx3amen, 2015. — 208 ¢

e (CoopHnuk 3ana4 no ¢usuke. 10 — 11 xmaccel: mocobue it yyamumxcs oomeo0pazoBaTeIbHbIX
opranuszanuii: 6a3oBslii U npoduiabHbl ypoBHU / H.A. IlapdpentseBa. — 5-¢ nznanue — M.:
IIpocemenue, 2014. — 206 c.

e (CoOopuuk 3ama4 no ¢usuke. 10 — 11 kmaccel: mocodue I ydammxcs o01eo0pa3oBaTeIbHbIX
yupexaenuit: A.Il. PeimkeBua. — M.: [lpoda, 2016. — 188 c.

TexHnueckue cpeacrTsa 00y4eHus:
¢ HoytOyk. Mynbsrumenna npoekrop. MaTepHeT. DKpaH.

Y4eOHO — MpakTHYECKOE U Y4eOHO — J1a0opaTopHOe 000py/10BaHKeE:
®  [IKaja IEKTPOMArHUTHBIX BOJIH;
® KaproTeka C 3aJaHMAMU I HUHAMBUIAYaJIbHOTO  OOydY€HHUs,  OpraHu3aluH
CaMOCTOSITENIbHBIX paboT, MPOBEIEHHUS] KOHTPOJIBHBIX paboT.
OobopynoBanue kabuHeTa:
® kaOuHeT CHAOXEH 3JIEKTPUYECTBOM U BOJOH B COOTBETCTBUHU C COOIIOJACHHUEM IpaBUII
TEXHUKU 0€30I1aCHOCTH;
® [POTUBONOXKAPHBI HMHBEHTaph M amnTeyka C HaO0OpOM TMEpeBsI30YHBIX CPEACTB U
MEIMKAMEHTOB; MHCTPYKIMS MO IMpaBUjaM O€30MacHOCTU TpyAa Ul OoO0ydaroumuxcs U
YKypHaJ 110 TpaBuiiaM 0€30MacHOCTH TPY/Ia;
® kaOWHET MMEEeT CIELUANbHYI0 CMEXKHYI0O KOMHATy — JIAOOPAHTCKYIO MJsl XpaHEHUs
JIEMOHCTPAIIMOHHOTO 000PYIOBaHHUSL.
IlepeuyeHb HHTEPHET — pecypcoB:
® DOIEKTPOHHbIE  O0Opa3oBaTeNbHBIE  PECYpChl M3 €OUHOM  KOJUIEKIMH  IHU(POBBIX
oOpasoBatenbHbIX pecypcoB (http://school-collection.edu.ru/),
e xartamora  DeneparbHOro  LEHTpa  HMH(OPMAILMOHHO-00pa30BaTEIbHBIX  PECYpPCOB
(http://fcior.edu.ru/): wuHpOpPMAIMOHHBIE, JJIEKTPOHHBIE YHPAKHEHUS, MYJIbTHUMEIHA
PECypCHI, JIIEKTPOHHBIE TECTHI.

KOHTpOJIbHO- HU3MCPUTCIIBHBIC MaTCPUAJIbL ITPUJIAratOTCH.

[IpomexyTouHas aTTecTanus 1o Gu3uke MPoBOAUTCA B (popMe KOHTPOIBHBIX pabOT COTIIACHO
pabourM mporpaMMaM U TEMaTHYECKOMY TUTAHUPOBAHHUIO.


http://school-collection.edu.ru/
http://fcior.edu.ru/

KajiengapHo-TeMaTH4ecKoe NJIAHUPOBAHHE

IIpunioxenne 1

10 xknace
o .
5 = o ® OcHoBHbIE BUABI Y4eOHOI TeATeTbHOCTH
§ = s ¥ Buasl Jdomamnee
Ne, n/m g = 5 g Copep:xanue y4eOHOI0 mpeaMera 00yJaroImmMxcst
Sz = & KOHTPOJIS 3aaHue
=
1. ®u3nka M ecTeCTBEHHO-HAYYHbII MeTO/ NMO3HAHMs. 4 yaca
BBo 1B ®usnka — (yHIaMEeHTaNBHas HayKa o mpupoae. | M3marats cBoM MBICIH, 0OOCHOBBIBATH CBOIO
HHCTPYKTaX 110 Hayunbie MeTOIbl MO3HAHUS  OKDPYIKAOIIErO TOYKY 3pE€HUs, BOCIIPUHUMATh ¥ aHAJIN3UPOBATh
TB. ®usuka — MHpa. MHEHHS cOOECENHUKOB (Ha MaTepuae
1 Hemoncmpayuu: becena mno wu3yueHHOMY
1/1 dynmaMenTanbpHa MOATOTOBKM IUCKyccuH «Du3uka — Hayka aJid Bgenenue
HejeJs e JlsuoiceHue menexicKu ) MaTepHuany.
J HayKka o *  Onpedenenue K0OpOuHamul (nymu, BCEX WIIH Y& € MHHIL);
TIpUpOIE. MpaeKmopuu, CKOpoCcmu) MamepuaibHoll MoyKu
8 3a0aHHOU cucmeme omciema
M W3znaratb cBOM MBICIH, 0O0OCHOBBIBATH CBOIO
OJIeIMPOBAHHE i i
vp B3ammocBsa3p  Mexnmy (U3MKOH W OpyTUMH TOUKY 3pEHHS, BOCTIPHHUMATh H AHATH3HPOBATS @pOHTaanLIUH orpoc,
1 SBJICHUN U €CTECTBCHHBIMH HayKamH. Poib skcriepuMeHTa u AIIEKTPOHHBIH otpoc,
2/2 MHCHHS COOCCEIHUKOB (Ha MaTepuae Ctp 409 - 412
Heleast | 00bEKTOB TEOpUH B  IIpOLECCE IO3HAHWS  IPHUPOJIBL o yCTHBIE OTBETHI Ha
IPHPOJIBL. Hayumste — rumotessl.  MeTomsl  Haywmoro | MOATOTOBKH JICKYCCHH «CUHM3MKA — HAyKa JULd BOIIPOCEI.
HCCIIeIOBaHMS (PU3UICCKUX SIBICHHIA. BCEX WM Y/IEI €AMHUI)); Pemrenue 3amau.
1 JUP «svepennie | @uspueckue BeNMUMHBI M MX  M3MepeHne. | °  M3MEDATH DH3MUCCKHE BETUUMHEL ®poHTaTBHBIH ompoc, | OhopmeHme
i3 v Ld
3/3 JTMHEHHBIX [Morpemmoctn n3MepeHnit GU3NIECKUX BETUIHH. OLCHHBATL TPAHHLBL OTPCLIHOCTCEH YCTHBIE OTBETBI Ha
Hexest 9 n3MepeHuil (B TOM YUCIIe U TIPH OCTPOCHUHU /P
pa3sMepoB Te» MOIIGJ'II/IpOBaHI/Ie ABJICHUHA nu IIPOLECCOB Fpa(bI/IKOB); BOIIPOCHIL. Ha60paT0pHaﬂ
MPUPOIBI. 3aKOHOMEPHOCTH U CITYJalHOCTb.  paGoTath B rpyIe; pabdotaNel
OpOoHTANBHBIN orpoc,
1 ® Ponp u mecro ¢usuku B (opMupOBaHUM .
H3UYecKast . . AJIEKTPOHHBIH orpoc, o
4/4 COBPEMEHHOM HAay4yHOHl KapTMHBI MHpa, B | YKa3bIBaTh I'PaHUIb] IPUMEHUMOCTU MEXaHUKU N2 1.2,1.3K
HeJeIsl | KapThHa MUpa o . YCTHBIE OTBETEHI Ha
MPaKTUUECKON NeATenbHOCTH Noael. Quszuxa u | HproToHa BOMPOCH!
Kyasmypa. ’
PP Pemenue 3anay.
II. Kunematuka Touxku. OCHOBHbIE MOHSITUSI KHHeMATHKHU. 18 yacoB
[TpenMer u 3a7aun KJIaCCHYECKOH MEXaHUKH. * HabnronaTh U ONKCHIBATH NPSIMOJIMHEHHOE U OpoHTATBHBIN orpoc,
Buer Kunemarndeckue XapakTepUCTUKH JIBHIKCHUSI. MOCTYNAaTeIbHOE PABHOMEPHOE JIBIIKEHUE AIIEKTPOHHBIH orpoc,
MEXAHHIECKOro Mopenu Ten u nBrkeHnit OncaHue ABHKEHHS. TEJIeXKKHU; YCTHbBIE OTBETHI Ha
51 1 N — JIBmkeHue TOUKH ¥ Tena. MaTepuajbHas TOUYKAa | ® BBEIOMPATh CHCTEMY OTCUETA, OTIPENENATh BOTIPOCHI. §1,ctp 14
HeeJs KaK MoJeb Tejaa. Kpurepun 3aMeHsI Tena MIOJIOXKEHHE TeJla B IPOCTPAHCTBE, MIPEICTABIATh | Pernenue 3amadq

CII0COOBI €ro
OIUCAHUS

MaTepuanbHoi Toukoi. Koopaunatsl. Cucrema
0TCYETa, MEXaHMUYECKOE JBIKCHUE,
nepeMeleHue

JIBIDKEHUE IpaUIeCKy, yMETh YUTATh TPadUKH
JIBMDKEHUS] U CKOPOCTH.




— IIpencTaBiaaTe MEXaHHUECKOE IBHKCHUE Tella i
Onucanue IBMKEHUS HA TUIOCKOCTH. pel o A (DPOHTam’HHVH ompoc,
Cr10co6bI 5 N B aHAINTHYECKOW U rpaduyeckoid opmax IEKTPOHHBII ompoc,
62 2 OTICAHMS] KoopauHaTHBIH, BEKTOPHBII cIOCOOBI ONUCAaHUSA | (ypaBHEHHUS U IpadUKK 3aBUCUMOCTH KOOPANHAT CTHBIC OTBETEI a §2
Hexest JBHIKEHHS 1 TIPOEKINI CKOPOCTH OT BPEMEHH); Y
JBIDKCHUS : BOIIPOCHI.
Pemenne 3amau
Bekrop mnepememieHuss ¥ HeoOXoauMOCTh ero | ® IIpuBOAWTH NpUMEpHI, B KOTOPBIX KoOpauHATy | DpoHTaNbHbIH orpoc,
BBEIICHUS  JUISL  ONpENENICHHsl  TIOJIOKEHUS | JIBIDKYIIErocs Teja B JII000H MOMEHT BpeMEHH 3IEKTPOHHBIN ompoc,
2 TpaekTopus. JIBIDKYIIErocsl Tejaa B 11000 MOMEHT BPEMEHH. | MOKHO ONPEAEIHTh, 3HAs €0 HaYaJIbHYIO YCTHBIE OTBETHI Ha
7/3 Hexest [TyTb. Paznuune Mexay —THOHSATHUSMH — «IIyTb» ¥ | KOOPAMHATY M COBEPIICHHOE UM 32 JIAaHHBIN BOIIPOCHI. §3,ctp 19
[epemernenue. «TIepEeMEIIECHHUEY. MIPOMEXXYTOK BPEMEHH IIEPEMEILICHNE, U HEJIb34, Pemmenne 3agau.
Hemoncmpayuu. €CJTM BMECTO MepeMENIeHUs 3a/1aH MPOUIeHHBIN
e [lymov u nepemewerue yTh
BekTopsl, nX MOIyJIH U IPOEKIMH Ha BEIOpaHHYI0 | ®  OmpeaensaTs MOLYJIH U ITPOSKINH BEKTOPOB Ha | DpoHTANBHBIH orpoc,
Pewerue 3aa1 ocb. Haxo:kaeHue KOOPAMHATHI TeJIa 10 ero KOOPJAMHATHYIO OCh; JIEKTPOHHBIH orpoc,
2 HAYAJILHON KOOP/AMHATE M NIPOCKIMH BEKTOpAa | ® 3alKChIBaTh ypaBHEHUE AT ONpEeAETICHUs CTHBIE OTBETHI Ha
8/4 Ha ONUCAHUE P P P P P . Y §2,3ymp 3
Hejes BHOKEHHS nepeMereHus. KOOPJAMHATHI IBMKYIIETOCs TeIa B BEKTOPHOH U BOTIPOCHI.
’ CKaJIsIpHOHU (hopMe, UCIIOIB30BaTh €ro JIJIst Pemenue 3anay.
pelIeHHs 33134 [TposepouHas paboTa.
IIpsiMonnHEliHOE paBHOMEPHOE ABUKEHUE, ¢ JlaBaTh omnpeneneHue NpsIMOJIUHENHOTO DpOoHTAIBHBII ornpoc,
CKOpOCTh, HAaIIPaBJIEHUE BEKTOPA CKOPOCTH, PaBHOMEPHOTO JBMKEHHUS; 3IEKTPOHHBIN ompoc,
PaBHOMEpHOG MIPOEKIIMH BEKTOPa CKOPOCTH Ha BEIOPAHHYIO OCh, | ® TIOHMMATh, YTO XapaKTEPU3yeT CKOPOCTH; YCTHBIE OTBETHI Ha
. €AMHUIIBI CKOPOCTH, opMyIa I pacueTa ® OMpeneNaATh MPOEKIHMU BEKTOpa CKOPOCTH Ha | BOMPOCHI.
2 MPAMOJTMHEHHOE AUTHHLL p > bopmya a1 p el poekH P P P § 4, ynp. Ha c.
9/5 CKOpOCTH. BBIOPaHHYIO OCh; Pemenue 3agau.
HeJeasl | IBIDKEHNE TOUYKH. 23
CKODOCTE Hemoncmpayuu. ® pemiaTh 3a7a4d Ha pacdeT CKOPOCTH Tena IpHU
p ' o [IpamonuHetinoe pagHoMepHoe 08uUdiCeHUe MPSIMOJIMHEHHOM PaBHOMEPHOM JBHKCHUH;
® crpouTh TpadUK CKOPOCTH Tena  IIpU
PSMOJIMHEHHOM PaBHOMEPHOM JIBH)KEHHHN
JI1s1 IPSAMONTMHERHOTO PaBHOMEPHOTO JBMKkeHHUs: | [IPEICTaBIIsTE MEXaHMIECKOe IBUKEHNUE Teia DpoHTaNBHBIN orpoc,
orpeJieJIeHUE BEKTOPa CKOPOCTH, (POPMYJIBI JUTs B aHANNTHIECKOH popme (ypaBHEHMA 9IEKTPOHHBIN ompoc,
3aBUCUMOCTH KOOPAUHAT U MPOEKLUN CKOPOCTH
2 HaXO0XJICHHUS POEKIIMU U MOJTYJISl BEKTOPA OT BpeMeHH); YCTHBIE OTBETHI Ha § 5. ynp. Ha o
10/6 Heneas | Pemenue 3amau NepeMCIICHHUA TEa, (bopMyna JUIS1 BBIYUCJICHU S ONpeIeNsATh KOOPANHATHI, HpOﬁHCHHBIﬁ MyTh, BOIIPOCHI. 26 ) . .
KOOPJWHATHI JBIKYIIErocs Tela B JII000H CKOPOCTb U yCKOPEHHE Tea 110 GopMyJIam 1 Pemenne 3agau.
3a/IaHHBIH MOMEHT BPEMEHHU (ypaBHEHHE yPaBHEHMAM 3aBHCHMOCTH KOOPIMHAT K
JUBHIKCHHSE) NPOEKIUI CKOPOCTH OT BPEMEHH;
3 OtHOcutenbHOCTh | OnucaHue ABUXEHUS Ha IUIOCKOCTH, YHCIOBOM IIpencTaBisTe MEXaHHIECKOE IBUKCHNUE Tea DpoHTaNBHBIN orpoc,
11/7 - JIBUIKEHHUS. ocu. [IpencraBienue qBUXKEHHs B Pa3HBIX B QHAJIMTHYECKOH (hopme (ypaBHEHHs YCTHBIE OTBETHI Ha | § 6,7 ynp. Ha c.
Cnoxenue CHUCTEMax OTCUETA. 3aBMCUMOCTH KOOPAMHAT M NMPOCKIIMH CKOPOCTH BOIPOCHI. 30
CcKopocTel OT BPEMEHH); Pewienue 3agau.
® 3amuchIBaTh  (OpMyJBL: AN HaxoxAeHus | OpoHTambHBINA orpoc,
Cpensss cCKopocTh IPU HEPABHOMEPHOM .
MIPOEKIMH U MOAYJISt BEKTOpA MTEPEMEIICHHS TeNla, | MCKTPOHHBIA orpoc,
Cpennsist JIBIKEHUU. MTHOBEHHasi CKOpOocTh. CpenHsis
3 N JUIsL BBIUUCIICHUS KOOPAMHATBHI IBMIKYLIETOoCs | YCTHBIE OTBETHI Ha
CKOpOCTb. IyTeBasi CKOPOCTh, MOJYJb CPETHEH CKOPOCTH . N § 8, ynp. Ha c.
12/8 Hexeas TeJa B JII000H 3aJaHHBI MOMEHT BPEMEHH; BOIIPOCBL.
MrHoBeHHas nepemeneHus. Pemars 3a1aun Ha pacueT 33
. . . JIOKa3bIBaTh PAaBEHCTBO MOJYJIS BEKTOpa Pemmenue 3agau.
CKOpPOCTh CpeaHel MyTeBOH CKOPOCTH U MOIYHsl CpeJHeN

CKOPOCTH TIepeMENICHUS

MepEeMEICHUS TPOHICHHOMY MyTH U ILIOIIA M
o1 TpaKOM CKOPOCTH;

[TpoBepounas padoTa.




OnwucaHue JBIKEHUS Ha MFIOCKOCTH. Y CKOPEHUE. | ® ONpeAeNsTh KOOPAMHATHI, MPOWICHHBIN MyTh, | DpoHTANBHBIH orpoc,
3 JBmxenue ¢ CKOpPOCTP MPH ABMKEHHUH C TIOCTOSTHHBIM CKOpOCTh W YCKOpPEHHE Tela Mo TpadukaM H | 3IEKTPOHHBIH orpoc, §9. 10 ynp. na
13/9 HeJest | IIOCTOSIHHBIM YCKOpEHHEM. 3aBHCUMOCTh KOOPIMHAT 1 YpPaBHEHMSIM  3aBUCUMOCTM  KOOPAMHAT U | YCTHBIE OTBETHI Ha | o 3’ 6 yup-
YCKOpPCHHEM pannyca-BeKTOpa OT BPEMEHH NPH JBIKCHUH C TIPOCKIIHi CKOPOCTH OT BPEMEHU; BOTIPOCHI.
MTOCTOSIHHBIM YCKOPEHHUEM. Pemenne 3amad.
BriBoa hOPMYIIBI CKOPOCTH TEOMETPHYECKUM Jliist IpSIMOJIMHEHHOTO paBHOMEPHOTO JIBMKEHHs: | DpoHTaBHBIH orpoc,
3 myTeM. [yt npsIMOSTMHEIHOTO PaBHOMEPHOTO orpezieJieHue BEKTOpa CKOPOCTH, (GOPMYJBI AJS | JEKTPOHHBIH orpoc, § 11% 12%:
14/10 | wenenst | Pemenne sanau JIBIDKEHUS: OIpeIeJIeHHEe BEKTOpa CKOPOCTH, HaXOXJEHUsl TPOEKIMM M MOJIYJs BEKTOpa | YCTHbIE OTBETHI Ha yrip. Ha c. 46,
(hopMyJIBI ISl HAXOXKJICHUS IPOSKIIMK M MOAYJIsl | TepeMelieHust Tena, (GopMmyna Iuis BBIYMCICHHUS | BONPOCHL. PerieHue 3amad. 48,
BEKTOpa IepeMeIIeHus Tea, GopMyta Is KOOPAWHATHI IBIKYILIETOCs Tena
BBIYUCIICHISI KOOPAWHATHI IBHKYIIIETOCS TeTa
CBoOonHoe nanenue. J{BrmxeHue Tena, e HaOmomath W ONHUCHIBaTH  YCKOPEHHOE
OpOIICHHOTO IO YIJIOM K TOPHU30HTY. JIBIDKCHUE MAIafoIIero Tela;
Jemoncmpayuu. ® 3amuchIBaTh  (QOPMYJIBL: ST HAXOXKICHUS
3 CsobojHoe ® nocmpoenue epagura sasucumocmu v=v(t) u MPOEKIMH U MOJYJIS BEKTOPA MepeMelleHus Tena, | OpoHTaNbHbIN OMPOC, | ¢ 3% 14%;
15/11 Hexenst MajicHUE 1 ero 8bIYUCTIEHUE NO HEMY NPOUOEHHO20 NYymu npu JUIS.  BBIYUCICHHUS KOOPAWHATHI JIBHIKYIIETOCS | YCTHBIE OTBETHI Ha ynp H'a c 5’ 4
OIIHCaHHe €80000HOM NAOEHUU. TeJia B JIF000H 3a/JaHHBI MOMEHT BPEMEHU; Bompockl. Pemenne 3agauy. ' T
® JOKa3bIBaTh PAaBEHCTBO MOAYJS  BEKTOpa
MepeMeIeHs] TPOHICHHOMY IIyTH W IUTOIIAad
110J1 rpaKOM CKOPOCTH;
e Pemare 3a7aud M ONHUCHIBATH YCKOPEHHOE
4 S — ONpenensaTb KOOPAUHATHI, IPOUIEHHBIN MyTh, JBWKCHHUE MAIAIOLIETO TENa, CDpOHTaJ'H)HI)iI‘/II oIpoc,
16/12 wenenst | Ha cBOGOHOE CKOPOCTB TeJja 1o rpadvKaM ¥ ypaBHEHHSIM 3anKChIBaTh (YOPMYJIIBL: JJIsl HAXOXKICHUS JIEKTPOHHBIH orpoc, §6,7
Hazere 3aBHCHUMOCTH KOOPAWHAT U MPOEKINH CKOPOCTH | MPOEKIIUH U MOIYJIS BEKTOpa IIEPEMEIIICHNUS Tea, | YCTHBIC OTBETHI Ha ’
OT BpEMEHH ITpU CBOOOTHOM IaJICHNH; JUTSL BBIYMCIICHHSI KOOPAWHATHI IBHKYIIETOCS BOTpoCHL. Pemenne 3agau.
Tena B JII000H 3aJaHHBI MOMCHT BPEMEHH;
Jlabopamophas ¢ 3anuceBaTh (HOPMYITy CKOPOCTH TeIa IPH Pa6ora B napax,
4 paboma Ne 1 HccnenoBanue BYKEHUS Tela, OpPOLIEHHOTO NPSIMOJIMHEWHOM PaBHOYCKOPEHHOM JIBHXKEHUH B | oopMiieHHE
17/13 «HccnenoBanue TOPHU30HTAIIBHO, BBISICHUTH 3aBUCIMOCTh BEKTOPHOM BHJIE U B BUJE TIPOEKIMH Ha 71ab0paTopHON PabOTEI
HEREM | Biokenns Tena, JIAIIbHOCTH I0JIETa OT BBICOTHI M HAYaJIbHOM BBIOPAHHYIO OCb; ynp. Ha c. 54.
OpoOILIEHHOTO CKOPOCTH. pemaTh pacyeTHbIE 3a7jauil ¢ IPUMEHEHUEM
TOPU30HTAIBHOY. yKa3aHHBIX (hopMyI
¢ [IpuBOaWUTH NPUMEPHI IPEBPALLCHUS DpOoHTAIBHBII orpoc,
18/14 4 Kunematuka PaBHOMEPHOE IBUKEHUE TOUKH 110 OKPYKHOCTH. | MEXAHHYECKOW SHEPIHH BO BHYTPEHHIOIO, JIEKTPOHHBIN orpoc, § 15, Tecr. Ha
HejleJsl | JBIDKCHUS 110 LIeHTpOCTPEMUTENBHOE YCKOPEHHE. YTIIOBAs Iepexoa YHEPTUHU OT OJHOTO Tela K IPYTOMY; YCTHEBIE OTBETHI Ha > ’
OKPYXHOCTH CKOPOCTb. ® [IPUBOJUTH MPUMEPHI, TOATBEPKIAIOIINE Bompockl. Perenue 3anay. c.54
3aKOH COXPAaHEHUs] MEXaHUYECKOH SHepruu; [TpoBepouHas padboTa.
4 Kunematuka e TaHreHIMaIbHOE, HOPMAIBHOE U ITOHOE ® pemiaTk pacueTHHIC M KadeCTBEHHBIE 3a1aun ¢ | Pabora B mapax. Pemenue
19715 Hegesst | aGCOIIOTHO YCKOpEeHHSA. YTIIOBast CKOPOCTb. IpUMeHeHneM (GOopMyJI JIs TaHT €HIHAJIBHOTO, 3a/1ad. Eal (5: > 6116, Tect.

TBEPpAOro Teja

HOPMaJIBHOTO YCKOPEHHUH H yTIIOBOH CKOPOCTH




¢ [IpuBOANTH NPUMEPHI MPSIMOJIMHEHHOTO U
KPHUBOJIMHEHHOTO ABHKCHHUS TEIT;

® Ha3BIBaTh YCIOBUS, IPU KOTOPHIX TEa
JIBIDKYTCSI IPSIMOIMHEWHO W KPUBOJIMHEIHO;

4 Pewenie 3axat OTHOCHUTEIBHOCTD ABIKEHUS. [IpeoOpazoBanms ® BBEIUUCIATH MOAYIIb IICHTPOCTPEMHUTEIEHOTO ®OpoHTANBHBIN orpoc,
20/16 A KHHEMATHK Tanunes. Pemenue 3a1a4 Ha paBHOMEpHOE YCKOPEHHUS; 3IEKTPOHHBIN ompoc, | § 17, 3amauun
HepeJs
A TBEPIONO Tenay JIBIDKEHUE TOYKH IO OKPY>KHOCTH. ® 1300paXkaTh Ha PUCYHKaxX BEKTOPHI CKOPOCTH U | YCTHBIC OTBETHI Ha | Ha c. 63
p LleHTpOCTpEMHTENBHOE YCKOPEHUE LEHTPOCTPEMHTEILHOTO YCKOPEHHUS IPH BoOIpockl. Pemenue 3anad.
JIBIDKEHUH TOYKH IO OKPY>KHOCTH;
® OOBICHATH MIPHUUNHY BOSHUKHOBCHHS
LIEHTPOCTPEMUTEIBHOIO YCKOPEHUS IIPU
PaBHOMEPHOM JBIKESHHUH IO OKPYKHOCTH
e l3mepAre NOpONHIEHHBIA MYTh W BpeEMs
JIBIDKEHUS OpycKa;
® paccuMTHIBaTh YCKOpPEHHE Opycka U €ro N
OmnpeneneHre CKOPOCTH, YCKOPEHUS BHIKCHUS U . OpoHTaNBHBIH onpoc,
. MTHOBEHHYIO CKOPOCTb TIpH HPSMOJMHEHHOM .
€ro MrHOBEHHOI CKOPOCTHU B KOHIIE 3aJIaHHOTO 3JIEKTPOHHEBIH OITpocC,
5 [ToaroroBka x N . PaBHOYCKOPEHHOM JIBHXKCHUH;
21/17 . MyTH, IPOHAEHHOTO 3a ONpPEICICHHbINA YCTHBIE OTBETHI Ha 3amaHue Ha C.
He/leJs1 | KOHTPOIBHOM . ® JCIIONIB30BaTh 3HAHWS W HABBIKM H3MEPEHUS
IIPOMEXYTOK BPEMEHH, IIPU €r0 MPSIMOJIUHENHOM Bonpocel. Pemenue 3anaqd. | 63
pabote . ITyTH ¥ BPEMEHH JIBHKCHUS B OBITY;
PaBHOYCKOPEHHOM ABIDKCHUH 0€3 HauaabHOM . IMonroroBka k
® TpPUBOMUTH  TPUMEPHl  MPSIMOJHUHEHHOTO .
CKOpOCTH. KOHTPOJIBHOI pabote
PaBHOYCKOPEHHOTO IBI)KCHUS B OBITY U TEXHHKE,
pPa3IMUHBIX YMCIIOBBIX 3HAUYEHHH YCKOpEHHUS
JIBMDKCHUS TEI
Ormnpenenenre yCKOpEeHHs ABHKEHUsI OpycKa 1o e l3mepATe NPOHACHHBIA IyTb U BpEMs
HaKJIOHHOM NJIOCKOCTH U €r0 MIHOBEHHOM JIBIOKEHUs OpyCKa,
CKOpPOCTH B KOHIIE 3a/TaHHOTO ITyTH, TIPOWJCHHOTO | ® pPAacCUMTHIBATh YCKOpeHHWE Opycka U ero
32 OTpE/IEICHHBIN IIPOMEXYTOK BPEMEHH, IIPH MTHOBEHHYIO CKOPOCTh TMpH HPAMOIMHEHHOM
€ro MpsSIMOJIMHEHHOM PaBHOYCKOPEHHOM PaBHOYCKOPEHHOM JIBHKCHUM;
JIBIODKEHUH 03 Ha4allbHON CKOPOCTH. ® HCHONB30BaTh 3HAHUS W HaBBIKM n3MepeHus | JlaGoparophas pabora:
5 Koumponvnas Jlabopamopnasn paboma Ne 1 « Hccnedosanue MyTH ¥ BPEMEHU JIBUXKCHUS B OBITY; HaJ4Iue MIPaBUIBHON
22/18 paboma Ne 1 o DABHOYCKOPEHHO20 08UNCEHUS O€3 HAYANbHOU ® [PUBOJUTH TIpUMEPBI MPSIMOJIMHEMHOTO | 3aIiCH PESYTBTATOB | py . o o
HeeJs o
A TemMe cKopocmuy PaBHOYCKOPEHHOTO JIBH)KEHHUS B OBITY M TEXHHKE, | MPSIMBIX H3MEpEHUil, A
«Kunematuka. Hemoncmpayuu. Pa3IUYHBIX YHMCIIOBBIX 3HAUEHWH YyCKOpeHus | otBeta B emuHunax CU,
e [Ipamonunelinoe pagHOYCKOpeHHOe 08UdiCeHUe | TBIKCHHS Tell BBIBOJIA.
bpycka no HakNoHHOU naockocmu 6e3 HayaneHou | WcciienoBanue 3aBHCHMOCTH oaHoit
cKopocmu ¢puznyeckoii  BeJMYHMHBI OT  JApYrod ¢
NnpeIcTaBjIeHHeM  pe3yJabTaTOB B BHJE
rpaguka uiM TadJauIbI.
II1. 3akonbl MexaHuku HoroToHa. 10 yacos
Tena u ux [IpryuHbI IBUKECHUS C TOYKH 3PCHUS OpoHTANEHBIN orpoc,
5 . ApucTorens u ero nociegopareneii. 3aKoH ANEKTPOHHBIN ompoc,
23/1 B3aUMOJICHCTBHE. ¢ HaOmronaTh MpOSBICHUES HHEPIINY;
Hexeas MHepUHH. YCTHBIE OTBETHI Ha | § 18;II., Ne 99
SIBnenue ® [PUBOIUTH MIPUMEPBI NPOSABICHU HHEPLIUU;
Hemoncmpayuu. Borpockl. Penienue 3aaay.
VHEPLUH

o flenenue unepyuu




5 Macea N3mepsTe maccy Tena DpoHTaNBHBIN orpoc,
24/2 N . . SJIEKTPOHHBINA onpoc
HeJelIsl | XapaKTepUCTUKA PaBeHCTBO MHEPTHOW U I'PaBUTALMOHHOM Macc. PasIath  HPHHIAIBL - HSMCPCHUA  pasTHIHBIX P poc, § 19; II., Ne 115
MHEPTHOCTH Tea (bU3MYECKUX BETUUUH YCTHBIC OTBCTBI Ha
BOIpoCkl. Pemenue 3amad.
5 Cuna N3MEpPSTH CHIIBI B3aUMOACHCTBUS Tell DpoHTATBHBII orpoc,
25/3 Hexeast | XapaKTepHCTHKA o BsauMopelCTBHE Tel. pa3nuyuaTth NPUHLUIBI K3MEPEHUS Ppas3IMYHbIX | SJICKTPOHHBIU onpoc, § 19
JeHCTBHS (U3NIECKUX BETHINH YCTHBIC OTBETHI Ha
Bonpockl. Penienue 3aznay.
¢ Pemark KauecTBEHHBIC 33/1a4M Ha IPUMEHEHHE
nepBoro 3akoHa Herorona
ITepssrit 3axoH Wnepumnansuelie cuctemsl orcuéra (MCO). ¢ Crpouts rpaduku CKOpOCTH npu | OpoHTaNBHBIN orpoc,
26/4 6 HeroroHa. OcHOBHOE yTBepKAeHUE MeXaHUKHU. [1epBoIit MPSIMOJINHEMHOM PaBHOMEPHOM JBHKEHUU; JIEKTPOHHBIH ompoc, | § 20; ynp. Ha c.
Heeas1 | MHepuuanbHbIe 3akoH HprotoHa. [IpuHIUIT OTHOCHTENEHOCTH ¢ Crpoutsb rpaduk MPSMOJIIMHEHHOTO | YCTHBIE OTBETHI Ha | 73.
cucTteMsl orcyera | [anunes PaBHOYCKOPEHHOTO JBIKEHHUS,; Bompockl. Pemenne 3agau.
e VYMerp 1o rpauKaM  ONpPEAETATh  BHI
JIBIDKCHUS, XapAKTEPUCTUKH JBIKCHUS
CBs13bp MEXTy CHIION U ycKopeHueM. Bropoii e 3ammcHBATE GOPMYITy BTOPOTO 3AKOHA ®poHTaNBHBIN o1poc,
. 3axoH HeoToHa. Eqnanna n3mMepeHus cuibl. PMYILy BTOD 3JIEKTPOHHBIH orpoc, .
6 Bropoii 3akoH HproTOHA B BEKTOPHOM H CKAJIIPHOM BHUJIE; § 21, 23%; I.,
27/5 Jlemoncmpauuu. YCTHEBIE OTBETHI Ha
neaeasn | Herorona . ¢ Pemath pacueTHbIe U KAYECTBEHHBIC 33a4u Ne 121, 123.
® Bmopou 3axon Hvtomona H BoNpockl. Pemenue 3agau.
o Tabmuua «B . H Ha IIPUMEHEHHE BTOporo 3akoHa HeroroHa 6
ya «Bmopou 3axon Hetomonay CamocrosTensHas paboTa
IIpunnun % %
6 CyreprosuIs e Crosene pexropos. [purm ® Pemiath KA4eCTBCHHBIC W BBIYMCIIUTENBHBIC | YCTHBIC OTBETHI Ha | § 22%, 23%;
28/6 Hexenst sz Pewrerie CYIIEPIO3HILIH CHT ’ 3a1a9u Ha MIprMEHEeHNE TIPUHITATIA | BOIPOCHL. Pemenwe 3amad. | ynp. Ha c. 82
3az[a.1q yiep : CYNEPIIO3ULINHU CUIT Pabora ¢ yueOHUKOM (1, 3)
¢ HalnronaTh, OMMUCHIBATH M OOBSCHSTH OIBITHI DpoHTaTBHBIN OIIpoc,
b 2
Tpernii 3akon HproTona. Cuitbl, BOSHHKAMONINE | HIUTIOCTPUPYIOIINE CIIPABEIMBOCTD TPETHETO SNCKTPOHHBIN o1poc,
6 Tperuii 3aKomH IIPU B3aUMOJIEHCTBUY TEN: @) UMEIOT OAMHAKOBYIO | 3akoHa HbloToHa; YCTHBIC OTBCTBI Ha § 24; yrp. Ha ¢
29/7 Hexenst HI::.IOTOHa NPUPO.TY, 0) NPHIIOXKEHBI K Pa3HBIM TeJIaM. ¢ 3anuceIBaTh TpeTuil 3akoH HeroToHa B BUje BOTIPOCHI. 82 (2,))/ ' '
: Jlemoncmpayuu. ¢)0pMynH; Pemenne 3amau. Pabota ¢ :
® Tpemuil 3axon Hotomona  Pemarh pacueTHbIC U KAUECTBEHHbIE 3a/1aul Ha | Y4EOHUKOM.
IIPUMEHEHHE TPeThero 3akoHa HeroToHa
OpOHTAIBHBII oIpoc,
[ ) N 7
6 Pelwerue 3anas ® OcHoOBHBIC 3a7a4il MeXxaHUKU. CocTOIHUE PaGorars, 8 rpynne; JICKTPOHHBIM onpoc, § 23%*, 24; ymp.
30/8 Hexenst Ha 3aKOHBI CHCTEMBL Tl B MEXAHIKE * Mcnonb30BaTh 3HAHMSA M HABBIKM HM3MEPEHHUS | YCTHBIE OTBETHI Ha | gy )
Herorona. ’ ITyTH ¥ BPEMEHU JIBHKCHHUS B OBITY; BOIpOCHL. Pellienue 3amau. ’




OTHOCHUTEIBHOCTD TPAEKTOPHH, IIEPEMEIIICHHUS,
MyTH, CKOPOCTH. | eoLieHTpHIecKas u
TEeITMOIIEHTPHYECKasi CUCTEMBI Mupa. [IpuHImn

¢ HaOnronaTh 1 ONMUCHIBATH IBUKCHUEC MasSTHUKA
B JIBYX CHCTEMaX OTCYETa, OHA U3 KOTOPBIX
CBsi3aHa C 3eMJIeil, a Jipyras ¢ JEHTOM,
JIBIDKYIIEHCS paBHOMEPHO OTHOCHUTEIIEHO 3EMIIH;

T'eonienTpuueckas | orHocutenbHocTy ["anunes. [lpuymHa cMeHbI .
- . ¢ (CpaBHHBAaTb TPACKTOPHH, YTH, DpoHTATBHBIN orpoc,
7 CHCTEMA OTCHETA. | JIHA U HOUM Ha 3EMIE (B IEMOUCHTPHIECKON NepeMeIIeHHs, CKOPOCTH MasTHHKA B YKAQ3aHHBIX | JJIEKTPOHHBIH orpoc
31/9 [puHimn cucTeme). p » CKOP y P PO | 5 25%, 26%
HeeIIS | TCIBHOCTI Jemoncmpauu cHCTEeMax OTCYUETa; yCTHBIE OTBETHI Ha
B MEXAHUKE e Ommo £¢ mueflb.l-lOC‘I’nb mpaexmopuu ¢ [IpuBOAMTH PHUMEPEI, TIOSICHSIOIINE BoOIpockl. Pemenue 3anad.
' ’ OTHOCHUTENBHOCTbD JABHKEHHUS;
nepemewenusi, CKOpoCmu ¢ NOMOWbIO MASIIMHUKA ’
¢ [lonb30BaThCs MONYyYSHHBIMH 3HAHUAME 00
e Tabauya « OmHOCUMENLHOCHb OBUIICEHUSLY
OTHOCHTENFHOCTH MEXaHHUYECKOTO JABHKECHUS B
e Tabnuya « Tpaekmopus 08udiceHus» o
MOBCETHEBHOU JKU3HU
[TpuMeHsATh 3HaHUS K PEHICHUI0 (PU3UUECKUX DpoHTaNBHBIIH orpoc,
3aj1a4 (BBIYMCIUTENbHBIX, KAUECTBEHHBIX, JIEKTPOHHBIH orpoc,
32/10 7 O6o6maroree CucreMartuzanus 3HaHUN 0 3aKkoHax HpioToHA. rpadUUecKrX) Ha yPOBHE ONCPUPOBAHHS YCTHBIE OTBETHI Ha § 211, No 134
Helessl | TIOBTOPCHHE. CamocrositenbHast paboTa CIIEAYIONIMMH HHTEJUICKTYalIbHBIMHU OTIEPALUSIMU: | BOIPOCHI. PemeHue 3aiad. T
MOHMMaHKe, TPUMEHEHHE, aHATIN3, CHHTE3, [MpesenTtanuu ydamuxcs
OIICHKa, 0000IIIeHNEe, CUCTEMATH3alHs
IV. Cuabl B Mexanuke. 10 yacos
* lI3MepsTh  NpPOWAEHHBIH MyTh  (BBICOTY
Brst Hedopmarus u cuiia ynpyroctu. 3akon ['yka HAACHI) 1 BPEM ABMIKCHI Opycica;
7 B3auMoJeiicTBUIl Bec Tgna yHpy ) yKa. ¢ PaccuutsiBath YCKOpEHHUE CBOOOTHOTO | MDpoHTANBHEIIL o1poc, §27.34: 1L, Ne
3311 Hegeast | ¥ Buabl cui. Cuna Jemoncmpayuu najienns 6pycKa; YCTHBIE OTBETHI Ha | jeg S
ynpyroctu. 3akoH | “, Buowr ge MOHC:m . * PaGorars B rpyme; Bonpockl. Penienue 3anay.
I'yka Py ¢ lcronp30BaTh 3HAHUS M HABBIKM HM3MEPEHHS
MyTH M BPEMCHU IBHXKCHHS B OBITY;
JTaGopaTtopHast CdopmupoBaTh yMeHUs! IPOBOJUTD OIBITHI 110 JlaGoparopnas  pabora:
JAC C [e . o~
~ N eopManny pacTsKeHHs, OTMCHIBATE €€ C HaJM4ue MpaBUIBHOM
7 padora No 2 Jlabopatopuas pabora «lsmepenne xéctrocTn ﬁoﬁoﬂmrg 3aI<I())Ha T'yka B;ISICHSITB MPUYUHBI U 3amucu 53 JIbTATOB
34/2 Heneas: | «V3vepenne npyxuHbe» JlabopaTophas padota «M3mepenne yxa, p pesy . | II., Ne 157
ECTKOCTI KECTKOCTH HIDYIKHHED) OIIPEIEIISATh TTOTPEIIHOCTH U3MEPEHUS TPSIMBIX W3MEpeHUil,
M i\
VI b Py * PaGotarts B rpymie; orBera B eaununax CHU,
PyxX BBIBOJIA.
- Pemmerie saad VMeTh peraTh 3a1a4u Ha AedopMaryu DpoHTAJIBHBI OIIPOC,
ACTSDKEHHSI, OMMCHIBATH €€ C MOMOIIBIO 3aKOHA CTHBIC OTBETHI HA
35/3 Hemeas | 1o Teme: «Cua Jedopmartus u cuita yrnpyroctd. 3akon I'yka p ’ Hl y § 35%
YIPYTOCTHY FyKa, OHpC,Z[eHI/ITb OTHOCHUTEIIBHOE PACTSIXKEHUE, BOIIPOCBHI. Pemenue 3agau.
TIpe/ieN IPOYHOCTH U YIPYTOCTH.
3aKOH BCEMUPHOI'O TATOTEHHSI U IPAHHUIIBI €T0 ¢ TloHMMAaTh CMBICI 3aKOHA BCEMHUPHOTO @ N
OHTaJILHBII OIPOC
3aKOH MPUMEHUMOCTH. [ paBUTAIIMOHHAS TOCTOSTHHASI. TATOTEHHS; p poc,
36/4 8 BCEMUPHOTO Jemoncmpayuu. * OOBSICHATD SBJICHHE IPUTSIKCHUS TEI 1 YCTHBIC OTBCTRHI Ha § 28; ynp. Ha c.
Heaemt | oTeHus e [ladenue na 3emaio mei, He UMEelowux onopsl | UCIOJIb30BaTh 3TH 3HAHUS B MIOBCEAHEBHOM Bompocsr. Pemerme 3amau. | 95.

wiu nooseca

KU3HHU




¢ TloHMMAaTh, KaK 3aBUCUT YCKOPEHHE
cBOOOIHOTO MajeHUsI OT reorpaduIeckoi

DpOoHTAJIBHBIN o1poc,

8 Cuta TSKECTH U . . ¥
37/5 Bec Tena PaBeHCcTBO MHEPTHO U rpaBUTALIMOHHOM Macc. LIUPOTHI MECTa U BBICOTHI TeNa HAJl YCTHBIE OTBETHI HA § 29%, 33; I1., Ne
Hejess .
a HeBecoMocTh . HeBecomocTs u MEPETrPy3KU. TMMOBEPXHOCTBIO 3eMJ'II/I; BOIIPOCBHI. Pemenue 3amau. 140, 141.
¢ llcnonb30BaTh 3TH 3HAHUS B IIOBCETHEBHOM
JKU3HH,
¢ BrBoOuUTH GOpMYyITy I OpEeICIeHUS
YCKOpEHHSI CBOOOTHOTO TaICHHS; ®poHTANBHBIH O1pOC,
8 Cuia TSKeCTd Ha % A
38/6 JPYTHX IaHETax JIBmkeHne HeOECHBIX Tell U UX UCKYCCTBEHHBIX ® [IOHUMAaTb, KAK 3aBUCUT YCKOPECHHE YCTHBIE OTBETHI HA § 29*, 30%; IL.,
Heaess . o
CITyTHUKOB. CBOOOTHOTO MAaJICHUs OT reorpapuaeckon No 148
Pelrenne 3amaq Yy bl pac Bonpockl. Penenue 3anay.
IIUPOTHI MECTA U BBICOTHI T€Ja HaJl
MTOBEPXHOCTHIO 3eMIIH;
[ ] : o
PacckaswiBath 0 apmxennn MC3; 3 DpOHTANBHBII OTIpOC,
8 [lepBas ® TIOHMMATH U BBIBOJIUTH (hOpMyITy IEpBOi % A%
JIBmkeHne HeOECHBIX TEN U X HCKYCCTBEHHBIX . YCTHBIE OTBETHI HA § 31%*, 32%; ymp.
3977 Hepeds | KOCMUHCCKad cIyTHUKOB. IlepBast kKocMu4yecKass CKOPOCTh KOCMITICCKOMN CKOPOCTH, P Ha c. 104
CKOPOCTh Y P p ' ® Ha3bIBaTh YMCJIOBBIC 3HAYEHUS IEPBOM U BOTPOCHI. FCIICHNC 3a/1a1. ’
BTOPON KOCMHUYECKHUX CKOPOCTEM;
DpOHTAIBHBIN 01IPOC,
8 Cuna tpenust. [Ipupoaa v BUIbI CUJT TPEHUSL.
3HaTh NPUYMHBI BOSHUKHOBEHHUSI CUJIBI TPEHUS, €€ | YCTHBIE OTBEThI HA "
40/8 negeast | Cuna tpeHus Cuia conpoTUBIIEHHUS PHU IBUKEHUU TEI B DHMCHCHHE B GBITY. TeXHUKE P § 36, 37
BSI3KOIH Cpeje. p Y, . BOTIPOCHL. Pemrenne 3amay.
JlaGoparopHast c(hOpMHUPOBATH YMEHHSI TPOBOIUTH OIIBITHI 10 JlaGopatopHas pa6ota:
pa6ota No 3 M3MEPEHUIO CHIIbI TPEHUSI, ONTUCHIBATH €€ C SAMHCH Pe3yIIbTATOR
41/9 9 «3mepenue JlabopatopHas pabora «3mepeHne HOMOIIBIO 3aKOHA I'yKa, BBIICHSATH PUYHHbI 1 . IT., Ne 163, 165.
M3MEpeHHil, OTBETA B
Hemeast | ko3dduiieHra KO3 PHUIUEHTA TPEHHS CKOJIBKCHHUSD) ONPEAEINATh NOTPEIIHOCTH U3MEPEHUS p >
TPEHUSI ° pa60TaTL B rpynne; CANHNIax CI/I, BbIBO/JA.
CKOJTB)KEHU D)
CHCTEMaTH3MPOBATH 3HAHUS MIKOJIHHUKOB O CHJIaX | ® WCIIOJIb30BaTh 3HAHUS LIS PEUICHUS 33134,
KonTponbhas B MEXaHHKE; cQOPMUPOBATH YMEHUE PEIIaTh ® yMETb NPUMEHATh YpPAaBHEHHE NUHAMHUKHU IS
42/10 9 padota Ne 2 o TUNWYHbBIE 33]]a41; Pa3BUBAaTh YMEHHE BbIpaXaTb | ABMXKEHUS TeJl MOJ JACHCTBUEM HECKOJbKHUX cuil. | [IuchMeHHass KOHTpOJIbHas . Hac. 117
Henesst | teme «CUITbI B CBOM MBICJIH B YCTHOW U MHUCbMEHHOHN peyH. HccnenoBanue 3aBUCUMOCTH OJHOW (u3mueckoi | pabora yup- ’
IPUPOICY. BEIMYMHBI OT JIPYro C  MpeICcTaBICHHUEM
pe3yNbTATOB B BUAC rpaduka wiv TabIuIIbL.
V. HennepuuaJjibHble cucTeMbl oTcyeTa. CWIbI MHepUuM. 6 yaca
CucremMaTu3upOBaTh 3HAHHS IIKOJHFHUKOB O
npumenernu MCO npu pemeHny Gpu3ndeckux ®poHTAIBHBI OIPOC,
9 ® yMETb NPUMEHATh YpPAaBHEHHE NUHAMHUKHU IS
Hewuneprmaneaeie | 3amad; copMUpOBaTh yMEHUS ONPEACTATH M YCTHBIE OTBETHI HA
43/1 Heaeasa JIBUYKEHHUS TEI MO IEUCTBUEM HECKOJBKUX CUJ B IT., Ne 133

CHUCTCMBI OTCUCTA

HaIMpaBJIeHUs] CKOPOCTH, YCKOPEHHUS,
JIEHCTBYIOIIEH CUIIbI, HAXOAUTh POEKLIUU
BEKTOPOB Ha ocH cucteMsl koopauHat B HCO.

HUCO.

Bonpockl. Penienue 3anay.




9 e JlccienoBaHue 3aBUCUMOCTH oxuoit | PPOHTAIBHBIA OIPOC,
JBmxenue tena Hewuneprpansasie CHCTEMBI oTcuera, . .
o Z ¢u3uyeckoii  BENMYMHBI ~ OT  Jpyrod  C | YCTHbIE OTBETHI HA
44/2 HexeJsl | TOJ JIeHCTBHEM JABIDKYIAECS TPAMONMHEAHO C MOCTOAHHBIM | ¢/ICTABIICHHEM Pe3y/IbTATOB B Bije rpaduka P I, Ne 160
CHJIBI YIIPYTOCTH | YCKOPEHHEM. p pesy. p BOMpOCHI. Pemenue 3amad.
WK TaOJIMIIBL.
° o
YMETb NPHMEHATD YPABHEHHE JMHAMHKH UM | (bponransuerii onpoc,
9 JlBmxeHue tena y JIBIDKEHHUST TeJl TOJ JISHCTBHEM HECKOJIBKUX CHII.
Bpamaromuecs CHCTEMBI oTcuera. . .. | ycTHBIE OTBETHI Ha
45/3 HeleJs | TOBEPXHOCTHU HccnenoBanue 3aBUCHMOCTH OJHOW (PH3MUSCKOU I1., Ne 89, 90, 99
LlenrpoGexHas cuia. " Bompockl. Pemenue 3amau.
3emnn BEJIMYMHBI OT JPYroil C IpeacTaBICHHEM
pe3yJIbTaToB B BHJIE rpaduKa WK TaOIUIbI.
c(hOopMHUPOBATH YMEHHS IPOBOIUTH OIIBITHI HA JlabopaTtopHas pabora:
Jlabopatopnas IIBIDKEHUE TeNa MO ISHCTBUEM CHITBI TSXKECTH, HaJgue MIPaBIJILHOM
10 pabota Ne 4 BBISICHSTH IIPUYMHBI M ONIPEJCISTh IOTPELIHOCTH | 3alich pe3yIbTaToOB
46/4 «M3yuenune JlabopatopHas pabota «/3yueHne IBIKEHUS N3MEpeHNus MPSIMBIX N3MEpeHNii, P No226.227
HeJesst ., Ne
s JIBIDKEHUS Tela, | Tena, OPOLIEHHOr0 TOPU30HTAIBHO» ® paboraTp B IpyIIIIe; orBera B emununax CU, ’ ’
OpOIIEHHOTO Pacuer 1o mony4eHHbIM pe3ysibTaTaM HpsIMbIX BBIBOJIA.
rOPU30HTATHHO M3MEPEHUI 3aBUCHMOTO OT HUX ITapaMeTpa
(KOCBEHHBIC U3MEPECHISI)
yYMEThb NPHUMEHSTH ypaBHEHHE IUHAMHKA JUIS
10 TBiKenne  Tena IBYDKEHUS TEN TIOI IEHCTBHEM HECKONbKnX cwyy. | PPOHTANBHBIN Ompoc,
47/5 o PemiaTe 0CHOBHYIO 3a7ja4y MEXaHHMKH JIJIs TEII WccnenoBanne 3aBUCHMOCTH OIHOM bu3Mdeckoil | YCTHBIE OTBETHI HA
Hejlest | TOA  JICHICTBHEM IBIDKYIIAXCS Hg,ﬂ HCﬁCTB}I/deM HECKOJIBKUX CI/IJ’I ! i : o . P P., Ne 300, 301
HECKOJIBKHX CHII Y BEJIMYMHBI OT JPYroil ¢ IpeicTaBlieHHeM | BOIPOCHL. Pelenue 3agad.
pe3yJbTaToB B BHJIE rpaduKa WK TaOInIbI.
JlabopaTopHast c(OpMHUPOBATH YMEHHUSI BBISICHSTH IIPHYHHBI
pabota Ne 5 JIBUYKEHUS TeJla M0 OKPYKHOCTH, OIPEIENSTh JlabopaTtopHas pabora:
10 «H3yuenue MOTPENTHOCTH U3MEPEHHS HaJn4aue MPaBIIBLHOM
JlabopatopHas pabota «/3ydeHne IBIKCHNS
48/6 JIBIDKCHUS Tea . ® paboraTh B IpyIIIE; 3aIUCH pe3yIbTaToB
HemeJs TeJa 0 OKPY>KHOCTH TTOJT ICHCTBHEM CILT . | II., Ne 162
[0 OKPYXKHOCTH HDVIEOCTH 11 TS3KECTID Pacuer 1o nosry4eHHBIM pe3ynbTaTaM MpsSMBIX MPSIMBIX N3MEpEeHNii,
OJ/1 ACHCTBUEM ypy M3MEpEeHU 3aBUCHMOT0 OT HUX ITapaMeTpa orBera B emunnnax CU,
CHJI YIIPYTOCTH U (KOCBEHHBIE U3MEPEHHS), CPAaBHUBATD BBIBOJIA.
TSDKECTH» PE3YJIbTATHIL
VI. 3akoHbI coxpaHeHus B MeXaHHKe. 12 yacoB
[Tpu4nHEI BBEACHUS B HAYKY (PH3UYECKOM ¢ JlaBaTh oIpenencHUe UMITYJIbCa TENA, 3HATh
BEJIMYMHBI — UMITYJIbC Tena. Vimimyibe €ro eANHHUILY; N
oMY Y FHHHLY; OpoHTANBHBIN orpoc,
. , .
10 BIDKEHHE MaTepuanbHOM TOYKH U cUCTeMbl Tell. Equnnna ® OO0BACHATH, KaKasi CUCTEMA TEJ Ha3bIBACTCS S EKTPOHHBL ompoc. | § 38: M., Ne
49/1 MaTepHaIbHON HUMIIyJbca Teja. 3aMKHYTasi cucTeMa Tel. 3aMKHYTOH, IPUBOAUTE IPUMEPHI 3aMKHYTOH P poc, Cam
HeeJs YCTHBIE OTBETHI na | 186, 187.

ToukH. Mmynbe

M3meHeHne nMITysbca Tena.
Hemoncmpavyuu.
Hmnynoc mena

CHUCTCMBI;
HCIIOIb30BaTh 3HAHUS 00 HMITYJIBCE TE€JIa U €T0
N3MCHCHHHU B HOBCCI[HCBHOﬁ JKHU3HU

BoImpockl. Penienue 3aaay.




V3meHeHne UMIyIIbCOB TeJ MPU UX ¢ 3anuchIBaTh 3aKOH COXPAaHEHUS UMITYJIbCa; OpoHTANTBHBII orpoc,
3aKom B3auMO/ieiicTBUH. BBIBOJ] 3aK0HA COXpaHEHUsI ® TIOHMMAaTb CMBICI 3aKOHA COXPaHEHUS JJIEKTPOHHBIH orpoc,
50/2 10 cOXDAHEHIA HMITYJIbca. 3aKOH U3MEHEHHUS U COXPaHEHUS UMITYJIbCa; yCTHBIE OTBETHI Ha | § 38; ynp. Ha c.
HepeJs HMHp hca HUMITYJbCA. ® WCIOJNB30BaTh 3HAHUS O 3aKOHE COXPAHCHUS Bompockl. Pemenwve 3amau. | 129 (1, 2)
Y ’ Hemoncmpavyuu. HMITyJIbCA B IOBCETHEBHOM JKU3HU [TpoBepounas padora.
® 3aKOH COXpaHEeHUs UMNYibea
Pewmente 3axa« ¢ 3anMchIBaTh 3aKOH COXPAaHEHUS UMITYJIbCa; OpoHTATBHBII orpoc,
1 Ha 3AKOH V3meHeHne UMIYJIbCOB TEJ IIPU UX ® [IOHMMAaTh CMBIC]I 3aKOHA COXPaHEHUS AJIEKTPOHHBIH OmpoC, | € 39k M. Ne
51/3 B3auMojieiicTBuu. [IpumeHeHne 3aKoHa HUMIIYyJbCa; YCTHBIE OTBETHI Ha T
HeJeJIsl | COXpaHeHUs 198
AMIVIIBCA COXpaHeHHsl UMITYJIbCca. ® JICIIOIB30BaTh 3HAHUS O 3aKOHE COXPAHEHUS BOIpOCHL. Pemenue 3amad.
Y UMITyJIbCA B TOBCEAHEBHOM KU3HU
PeakTuBHOE CyIHOCTh ¥ IPUMEPbI PEAKTHBHOTO IBHXKEHHMS. * HabmonaTh U OOBSICHATH MOJIET MOJIEITH DpoHTATBHBIH orpoc,
Ha3naueHnune, KOHCTPYKLMS ¥ IPUHIIMI ICHCTBHA AKETBI; 3JIEKTPOHHBIH orpoc,
JIBIDKEHUE U €T0 ) >
s2/4 11 HCIIONIb30BAHIE B | PAKETbl. MHOTOCTYIIEHUAThIE PAKETHI. ® TIPUBOJUTH NPUMEPHI PEAKTUBHOT'O ABMXKEHUSI | YCTHBIC OTBETEHI Ha | § 38; ynp. Ha C.
HexeNsl | OCBOEHHH PeaktuBHas cuna. YpaBHeHne Memepckoro. B IIPHPOJIC U TEXHUKE; Bonpockl. Pemenue 3amad. | 129 (3, 4)
PeakTuBHBIN ABUTaTENb. Y CIIEXHU B OCBOCHUU ® JCIOJIB30BaTh 3HAHUS O PEAKTUBHOM [IpesenTanuu yqamuxcs.
KOCMHYECKOTO Y
MPOCTPAHCTBA KOCMUYECCKOTr'o IMpOCTPAHCTBA. JBHKCHUHN U PAKETaX B HOBCC}IHCBHOﬁ JKHU3HU
OpOoHTAIBHBII ornpoc,
MexaHnueckast Hcnonb30BaTh 3HAHMS O IPEBPAILIEHUH
53/5 11 6 o PaG M . . YCTHBIE OTBETHI Ha | § 40; M., Ne
abora u abora cuibl. MOITHOCTS. ;
Hele/s p Juif MEXaH'ECKOH SHEPIUU B MOBCEAHCBHON JKH3HM; | bonnocyr Pemmenme 3amaq. | 204
MOIIHOCTb
Mexannueckas DpoHTAIBHBIN OIIpoc,
MexaHnueckast SHEprusl MaTepUaIbHOM TOUKH U Hcrons30BaTh 3HAHUS O MPEBPALICHHH
s4/6 11 SHeprusL. p p y 5 YCTHBIC  OTBETH  Ha | § 41, 42%; ynp.
MEXaHWYEeCKON HEPTUH B IOBCETHEBHON JKU3HH;
Heneass | Kunernaeckas CUCTCMBL. ¢ CCKOM SHEP SRCEASEEED 3HIL | Bonpocsl. Pemenne 3agad. | Ha c. 139 (1)
SHEPrust
11 Pabora cubr KoucepsatupHbie cuibl. Pabota koHcepsaTuBHbIX | VICIOIB30BaTh 3HAHMS O NPEBPAICHHH DpoHTABHEL OIpoc, § 43.1.. Ne
5577 pegens | OKCCTH M CHIBL | cun MEXaHHYeCKO YHEPTHH B TIOBCEAHEBHOM xu3nn; | I CTHPIC OTBETEI Ha 28 ’22.615
YIIPYrOCTH. Bompockl. Penienne 3aaay. )
. MexaHnueckasi SHEprusl MaTepUAIbHON TOUKU U DpOoHTAIBHBII ornpoc,
. 3IEKTPOHHBIN 0I1pocC
MoTenmmanbHas CHCTeMBl. 3aKOH U3MEHEHUS U COXPAaHEHUS VICIIOMB30BATS 3HAHHS O IPEBPAIICHHH p poc, .
12 SHepruM B MexaHuke. CTOIKHOBEHHE YIIPYTHUX . . YCTHBIE OTBETHI Ha | § 44; ynp. Ha C.
56/8 Hexenst SHEPrusl. N MEXaHUECKOi SHEPTUU B IOBCEHEBHOR KUBHI, | bonnoerr Permenne 3anau. | 145
Pewenue 3axaq MIapoB. Y MEHBIICHUE MEXaHNIECKON SHEPTUU : :
TI0J] ISWCTBUEM CHJT TPEHHUSL.
3aKO0H coXpaHeHHsI MeXaHUYeCKOH IJHePTHH. ® [IPUBOJWTH NPUMEPHI IIPEBPALLIEHHS OJHOTO OpoHTANTBHBIN orpoc,
3aKoH BrIBOz 3aK0HA M €T0 IPUMEHEHHUE K PEIICHHIO BHU/1a MEXaHMYECKOW SHEPTHHU B IPYTOH; JJIEKTPOHHBIH orpoc,
12 3a/1a4. ® [IOHMMAThL CMBIC] 3aKOHA COXPAHEHHS CTHBIE OTBETHI Ha
57/9 COXpaHEHHs A o P Y § 44, 45; 1.,
Heesst N . ; . .
I MCXAHIICCKOR eMoncmpayuu MEXaHU4YeCKOW SHEePIuy; BoOIpockl. Pemenue 3anaq Ne 255
— ® (C800600HOe nademnue WAapuKa ¢ HeKomopou ® pemarth pacueTHBIE M KaYeCTBEHHBIC 3a/1a4X Ha h

8blCoOMmbvl HA NOJl

IMPUMEHCHUEC 3aKOHA COXPaHCHU A MEXaHUIECKON
OHCPrun




JlaGopaTopHast JlabopaTopHas paborta:
pabora No 6 * licnonb30BaTh 3HaAHUS O MPEBPALEHUN HaJIN4Yne [IpaBWIbHOM
12 «U3yuenne MEXaHHUYECKOW SHEPTHH B IIOBCETHEBHOM XU3HHU; | 3alCH €3yJIbTaTOB
58/10 ’ Jlabopamopnasn paboma «VI3yuenne 3aKoHa p N . pesy .
HeJeJasl | 3aK0Ha N HccnenoBanne 3aBUCHMOCTH OTHOHM (U3NYECKON | MPSIMBIX uamepenuii, | ., Ne 244
COXpaHEHMsI MEXaHUYECKON SHEPTUID) M
COXpaHCHHS BEJIMYMHEI OT IPYTOH C TIPEICTaBICHIEM orBera B eamuumax CU,
MEXaHUYEeCKOU Pe3yIBTaTOB B BHJC IpaduKa WU TaOIUIIbI BBIBOJIA.
OHEPIrum»
MIPUMEHSTh 3HAHUS K PEIICHUIO (PU3HUSCKIX OpoHTANBHBIN orpoc,
12 IMoaroTosKa K 3a7a4 (BBIYUCIIUTENBHBIX, KAYECTBEHHBIX, JIEKTPOHHBIH orpoc,
59/11 . Cucremaru3aliysi 3HaHUH 0 3aKOHAX COXpaHeHHA | IpadUIecKHX) Ha YPOBHE ONEPUPOBAHU YCTHBIE OTBETHI Ha
Hegest | KOHTPOJIbHOM M., Ne 245
aGoTe HMITyJIbCA U SHEPTUU CIEeYIOUIMMH UHTEIUIEKTYaJIbHBIMU ONIEPALIUAMU: | BOIpOCHL. Pemenue 3anad.
p [IOHUMAaHHE, IPUMEHEHUE, AaHATIU3, CUHTE3, [IpesenTanuu ydyammxcs
OIIEHKa, 0000IIEHNE, CHCTEMATH3 AL
® [PUMEHSATh 3HAHMS K PEHICHHI0 (U3NYECKUX
Koumponvnas
3a1a4 (BBIYMCIIUTEINBHBIX, KaueCTBEHHBIX,
12 paboma Ne 3 1o
60/12 Konmponvnas paboma o teme «3aKOHbI rpaduUecKkux) Ha  ypoBHEe  omepupoBaHus | [IMChMEHHAs KOHTPOJbHAS
Hemeas1 | TeMe «3aKOHEI Her 3amanus
COXPAHCHIS B COXPaHCHMS B MEXaHHUKE) CIIEYIOIMMHU MHTEIUIEKTYJIbHBIMU OTIEepalusiMu: | paboTa
p [IOHMMAaHHWE, NPUMEHEHUE, aHajiu3, CHHTE3,
MEXaHUKE»
OIIEHKa, 0000IIEHE, CHCTEMATH3ALIH,
VII. /IBuskeHne TBepaAbIX U AeopMupyeMbIx Tead. Ctatuka. I'mapomexannka. 10 yacos
OcHOBHOE
YpaBHEHHE ® Jloka3bIBaTh, OMUPAsICh HA Pacckas ¢ anementamu
61/1 13 JUHAMUKHU AOCOJIIOTHO TBEPIIOC TEJIO U BUABI €TO ABMIKCHHS. 3KC]’[epI/IMeHT/TeOpI/I}O (Haan/IMep, pu 66CG}1H, OIIBITBI U UX § 48%
HeJeJisl | BpallaTeIbHOIO JTOKa3aTeIhCTBE MOACIHHBIX IPEACTABICHUH 00 PUCYHKH, JOCTYIIHbIE
JIBUYKEHUS a0COITFOTHO TBEPIOM TeJIe); WUTIOCTPALMU, KOHCIIEKT
TBEPJIOTO TEa
3aKom Teopema o aBuxeHUU LeHTpa Macc. OCHOBHOE @poHTaBHBIH OIPOC,
13 AaBHEHME TMHAMHUKH BPaIaTEIbHOTO JBUKEHUS BIIEKTPOHHBII OMPOC
622 COXpaHeHHs yp a patll a IpuMeHSTh 3aKOH COXpaHEHHUsS MOMEHTA ’ § 49%, 50*
HEaeIs1 MOMEHTA TBEPJIOTO Tella. 3aKOH COXPAaHEHUSI MOMEHTa UMITYJIbCa; YCTHBIC OTBCTHI Ha sapava 2 c. 162
HMITyJIbCA. UMITyJIbCa. BONpockl. Pemenne 3agau.
Kunernueckas YMETh BBIICISATH aHAIOTHH (HAIIpUMeEp, MIPH DpoHTaIBHBI O1Ipoc,
13 DHEprus OCHOBHOE ypaBHEHUE NUHAMHUKH BpalLIaTeIbHOTO CPaBHCHHUM BpallaTCIIBHOTO U SIIEKTPOHHEL OIPOC
MOCTYIATEILHOTO TBEPAOTO TENA); p poc, § 49* 3anaua
63/3 Heens BpamaTeIbHOI O JBIDKEHHS TBEPIIOTO TEa. 3akoH COXpaHCHUS YCTHBIE OTBETHI Ha , 3af
® HaxOJUTh NPOSIBICHUS 3aKOHOB JUHAMUKH
ABIKCHUA MOMEHTA UMITYJIbCA. A p A 4c.163
a6COMIOTHO BpAaIlaTeNbHOIO ABUKEHUS TENA B Bonpockl. Penenue 3anay.
TBEPIOTO TeJa. METaNpeIMETHOM KOHTEKCTE
A6COHIOTHO TBEPAOC TCJIO U BUABI €TO ABUKCHUSA. YMETB BBIJIEIATH AHAJIOTUU (HaanMep, npu chOHTaJI])HbIﬁ ompoc,
Pewenue 3amau . CpaBHEHMH BpaIIaTeIbHOIO U N
13 ut Llentp mace TBepzoro Tena. Teopema o HI()) e aTeHLg OT0 TBEpIOTO Tea); 3NIEKTPOHHEIH OMPOC,
64/4 Ha JUHAMUKY JBIKEHUH LeHTpa Macc. OCHOBHOE ypaBHEHUE yi ’ 3apgava 1, 2 c.
Helemsd | o aTelBHOro ® HaXOIWTH NPOSABJICHHUS 3aKOHOB THHAMHUKHA YCTHEBIC OTBCTEL HA 164
pall JUHAMUKHU BPAIIaTeNIbHOIO JBM)KEHUS TBEPIOrO
JBIKCHUS BpallaTelbHOrO ABMKEHUS TEa B BoNpockl. Pemenue 3agau.

Tena. 3aKoH COXpaHCHUS MOMCHTA UMITYyJIbCa.

METAIpPEAMETHOM KOHTCKCTE




YMETb CHCTEMaTH3HPOBaTh HH(OpPMALHIO,

13 VCIOBHS MPUMEHSTH (PU3UUECKHUE TIPUHIIHITBI B DpOHTANBHBIH ompoc,
65/5 ABHOBECHSL YcnoBus paBHOBecHs TBEpAOTro Tesa. MoMeHT NPEIMETHOM, MEKIIPEAMETHOM U 3JIEKTPOHHBIN ompoc, | § 51, 3apgaum 1,
HefeJs
A EBC 1100 TeT cubl. LlenTp Tsoxectu. Buasl paBHOBECHS METAIPEAMETHOM KOHTEKCTax (Hanpumep, npu YCTHBIE OTBETHI Ha | 2. 169
P apryMeHTaluH NPHMEHIMOCTH NPHHLATIA BompockL. Permente 3aad.
MHHAMYMa NOTEHIMAIbHON SHEPTHN);
Lentp TsmxecTH ¢ [lpuMeHAT, TONydYCHHBIE  3HAHWA  IIpU
Ilentp wMacc, ueHTp TsKecTH. Teopema o
66/6 14 TBEPJIOTO Tela. pemeHnn ¢bu3mIecKuX 3anay, | [lucemennas xonTposbHasd | § 51, sagaum 1,
Henens | Bums ABIDKCHUN LICHTpa Mace UCCIIEJIOBATENbCKOM  OKCIEPHUMEHTe W Ha | paboTa 2c.172
paBHOBecHUs MIPaKTHKE.
TaBonaTopias c(hOpMHUPOBATH YMEHHSI IPOBOIUTH OIBITHI Ha Jlabopartopnas pabora:
“) 16 )Tl 1 an7 ’ paBHOBECHE pbluara, BBISICHATh YCJIOBUS U HaJIMuue NIPaBUJILHOM
aooTa JN\e
14 ; o OTIPECTSTh MOTPEIIHOCTH U3MEPEHUS 3anmucu pE3yNIbTaTOB
«3yuenne JlaboparopHas pabota «/3ydeHne paBHOBECHSI .| § 51, 3apaun 3,
67/7 Heaesst N ® paboTaTh B mapax; TIPSIMBIX M3MEpEeHUid,
paBHOBeCHUs Tella TeJia Mo AEUCTBUEM HECKOJIBKUX CHII» 4c¢.172
HOJT NeHCTRICM Pacuer no mosry4eHHBIM pe3ynbTaTaM MpsSIMBIX orBera B exuHnnax CHU,
o M3MEpPEHUH 3aBUCUMOr0 OT HUX IapaMeTpa BBIBOJIA.
HECKOJIBKUX CHUID»
(KOCBEHHBIC M3MEPEHHS)
YMeTh OnepupoBaTh PU3HUCCKUMHU
BEJIMYMHAMH B MIPEJMETHOM, MEXITPEAMETHOM 1
MeTalnpeIMETHOM KOHTEKCTax; DpoHTATBHBIN orpoc
14 JlaBiieHue. 3aKoH peiL ’ p » poc,
TeHEepUPOBATh HJCH B 001acT PU3HMIECKOTO AJIEKTPOHHBIH orpoc,
68/8 neneas | Ilackans. 3akoH VYciioBre paBHOBECHS KHUIKOCTH. §53
Apximena 9KCIIepUMEHTa (Hanpumep, 10Ka3arh, 4To YCTHBIE OTBETHI Ha
P JIaBJICHUE B )KUAKOCTHU MPSIMO MPOMOPILIMOHANBEHO | BOIIPOCHI.
BBICOTE CTOJI0a JKUAKOCTH);
JlaBneHne B JKUAKOCTAX M razax. 3akoH [lackansa. | YMeTh MIpOBOAUTH TEPMUHOJIOTUUECKUHN aHATTN3 .
JBr>xenue ®poHTANBHBIN OIIpoc,
14 3akoH Apxumena. 'uapoauHaMuka. (HanpuMep, BEISICHEHHE CMBICIIa TEPMUHA N
JKUIKOCTH. 3JICKTPOHHBIH ompoc, | § 54, 3apauu c.
69/9 HemeJs JlamuHapHOE U TYpOYJICHTHOE TEUCHUS. «I1apaioKCy», BBISTBICHUE OOIIETO MEXKITY
YpaBHeHUE YCTHBIE OTBETHI Ha | 181
VYpasuenue beprymmm. [logpbeMHast cuiia Kppila | JTaMHHAPUSAMH U JAMHHAPHBIM TEUCHHEM);
Beprymmm. BOIIPOCHI.
camoJiera.
14 Pewenie 3axa« YMeTh NIPUMEHATh 3HaHUS K PEIICHHIO DpoHTATBHBIH orpoc,
70/10 ente Ha BbiensiTb 0COOCHHOCTH TBEPIBIX TeJ, (u3nueckux 3a1a4 (BIYUCIUTEIBHBIX, JJIEKTPOHHBIN ompoc, | § 54, 3apgauu c.
HeJesst .
A JKHJIKOCTEW M T'a30B; Ka4eCTBEHHBIX, IPaUECKUX). yCTHBIE OTBETHI Ha | 181
TUIPOMEXAaHUKY
BOIIPOCHI.
VIII. OcHOBBI MOJIEKYJISIPHO-KHHETHYeCKO Teopun. 16 yacoB
CchopmupoBats 1pecTaBlIeHHE O CTPYKType U
OcHoBHEIE coJIep’KaHNU HOBOH (hM3MUECKOil TeopuH, 5 DOpMYJTHPOBATE OCHOBHBIE MIOJOKEHHS DpoHTANBHBI onpoc,
MIOJIOXKEHHUST OpPraHU30BaTh YCBOSHHWE OCHOBHBIX MOJIOKEHHIA MOJIEKYJISIPHO-KHHETHYECKOI TEOPHH. SMeKTPOHHLI onpoc
15 MOJIEKYISIPHO- MKT; BBecTH MOHATHSA O CTATUCTUYECKOM U 3HATh ATOMHYIO CIUHHILY MACCHI, [IOCTOSIHHYIO YCTHBIC OTBETHI Hé Beenenue (c.
71/1 KHHETHYCCKOMN TEPMOIMHAMUYIECKOM METOAX U3ydeHHUs CBOMCTE | BONblIMana, yHUBEPCAbHYIO Ta30BYIO 185—187), §
HeJieJst N HOCTOSHHVIO BOIIPOCHI.
TEOPUH U UX BEILIECTBA, BBIACHUTH PA3JINYUsl TETJIOBOU U o yto. . N 53.
OTIBITHBIE MEXaHN4eCKOH (OpM JIBIKCHUSI MAaTEPHH, OPMYJTHPOBATE HYJICBOM 3AKOH p
o TEPMOIMHAMUKH. 3agava. Pemenue 3amauq.
000CHOBaHHUS MIOKa3aTh MPAaKTHYECKOE 3HAUYCHNE 3HAHHUH 110

MOJIEKYJISIpHOH (u3HKe;




HpO[[OJ'DKI/ITI: O3HAaKOMIJICHHE C (1)I/I3I/I‘IGCKI/IMI/I
BEJIMUYMHAMH, XapaKTCPU3YIOIIIUMHU MOJICKYJIBI:

¢ [IpuBoaUTH OOLIME XapAKTEPUCTHKH MOJIEKYJI:
pa3Mepbl MOJIEKYJI, KOJIMYECTBO BEIIECTBA, YHCIIO

®DpoHTaNBHBIN OMpoc,
3JIEKTPOHHBIN OMpOC,

7272 15 Xapakrepuctuku | Macca Monekyn. Moinb. [ToctossHHas ABoraapo. ABOTraJipo, OTHOCUTETbHAS MOJIEKYJIIpHAs Macca, | YCTHBIE OTBETHI HA § 56, 57%; ynp.
HeJeIsl | MOJISKYT BpoyHOBCKOE mBHXKEHHE; CIIOCOOCTBOBATH MoJIsipHast Macca. [JoHnMaTe CMBICT ¥ 3HATh Bompockl. Pemenue 3amau. | Ha c. 193 (1, 2)
(hopMHPOBAHUIO YMEHHSI CAMOCTOSTETIHHO YHCIIOBBIE 3HAUCHHUS TIOCTOSHHON ABOTaapo
IpUoOpeTaTh 3HAHUSI.
JlabopaTopras paborta:
. HaOntomate OpOYHOBCKOE JBHXKCHHE U SIBIICHHC .
XapaKTepUCTHKH Cuibl B3auMO/ICHCTBHUS MOJIEKYJI. . HaJngue MIPaBIIBLHOM
muddysun. OOBACHATH B3aMMOJICHCTBHE YacCTHUI] % Q.
73/3 15 JIBVOKEHHS U [ToznakomuTthcs ¢ onbitamu HITepHa o N 3alucu pesynbtaroB | § 57*, 58; ynp.
He/leJsl | B3aUMOJEHUCTBUSL HU3MEPEHUIO CKOPOCTH TEIJIOBOIO ABHKCHUS BCIICCTBA HA OCHOBC MOJC/ICH CTPOCHHSA TA30B, | pnanprx n3mepenuii, | Hac. 193 (7, 8)
MOJIEKYT YaCTHII. JKAJIKOCTCH 1 TBCPIIBIX TCL. orteeta B emununax CH,
BBIBOJIA.
[TponomkuTs GopMHUpOBaHHE YMEHUS o VCTAHABINBATE CBA3H MEHKIY: ChEIHE DpOHTAIBHBIN 01IPOC,
XapaKTepH3OBATh CHCTCMEI MOIICKY KUHETUYECKON AHEpruen XaOTI/I}‘/I'eCEOFO DUCKIPOIHBIN OPOc,
(bHU3NYECKIMH BETHYMHAMHE; BBECTH ITOHSITHE P YCTHBIC OTBETHI Ha § 58, 3anucu B
15 Crartuctuyeckue 9 MOCTYMATENBHOTO ABHKEHUS MOJIEKYJT P
74/4 CTaTUCTAYECKOW 3aKOHOMEPHOCTH - o BOIIPOCBL. FEMICHNUE 3a1a9. | terpanm; I1., Ne
HejleJIsl | 3aKOHOMEPHOCTH. U/ICANIbHOTO ra3a U TEMIIEpaTypOi; OCHOBHBIMU
3aKOHOMEPHOCTH IIOBEEHUS COBOKYITHOCTH 287
N MaKpOCKOIINYECKUMH TTapaMeTpaMH HIEaIbHOTO
0O0JIBIIIOrO YnCIa YaCTHIL, PACKPHITh €&
ra3a IpH N30IPOIIECcCax.
0COOCHHOCTH Y 3HAYEHHE.
YMeTb BBIICNATh XapaKTepHble IPU3HAKU ®DpoHTaNBHBIN o1poc,
Crpoenue . ra3000pa3HbIX, KUIKUX U TBEPBIX TEII; 3JIEKTPOHHBIH OIpocC,
CtpoeHue, XxapakTep B3aUMOICHCTBHUS MOJIEKY,
15 ra3000pa3HbIX, N IIOHMMATh B3aUMOCBSI3b MEX/y CTPOCHUEM YCTHBIE OTBETHI HA § 59, ynp. Hac.
75/5 (huznyeckue CBOMCTBA ra3000pa3HbIX, KUIKUX U
Hegedsl | KHUIKUX U TBEPIBIX TEN ra3000pa3HbIX, JKUAKNX, TBEPIBIX TET U Bonpockl. Penenue 3anay. 193 (4, 5)
TBEPABIX TEI p ¢u3HUeCKNMH TapaMeTpaMH, OTIHCHIBAIOIIMHA
JIAaHHBIE COCTOSIHUS
¢ [loHUMATH CMBICIT QUINICCKUAX MOJICIICH: DpoHTANBHBIN ompoc,
a WJIeaJbHbIN ra3; NOHATHI: TEPMOIUHAMUYECKas 3JIEKTPOHHBIN OIpoc,
OJIy4aTh 3aBUCHMOCTb JIaBJICHUS NACATLHOTO
HCTEM BHOBECH TOSIHUE CHCTEMBI THBIE OTBETHI H
OcHoOBHOE rasa OT KOHLEHTDPALMH €r0 MOJIEKYIl 1 CHCTEMA, PABHOBECHOC COCTOAHNE CHCTCMEL, YCTHBIC OTBETbI Ha
76/6 16 ypasHerie MKT | A0COMIOTHOI TemmepaTypbi. PaBHOBECHBII IIpolIeCcC, CPeIHEKBaAAPATHYHAS Bompockl. Pemenue 3aga4. | § 60; ymp. Ha c.
HeJes CKOPOCTb, CPEHSASL CKOPOCTh, Hanbosee [TpesenTannu yqamuxcs. 204
HIeaNbHOTO ra3a ¢ [BeiBonuTh (hOpMyITy OCHOBHOTO ypaBHEHHS p > CP p ) p UK ydalll
MKT nzeansHOro rasa.] BEPOSITHASI CKOPOCTh, CPEAHSS KHHETHIECKas
SHEPTHUs Xa0TUIECKOTO IBI)KEHHS MOJICKYJI ra3a,
BHYTPEHHSIS SJHEPrUsl UJeaJbHOrO rasa.
®DpoHTaNBHBIN O1poCc,
¢ JIpuMeHATh OCHOBHOE ypaBHEHUE ¢ [IpuMeHATb OCHOBHOE YpaBHEHUE N
Pemenue 3anau 9 . ANIEKTPOHHBIH OTpoc,
16 MOJICKYJIIPHO-KMHETUYECKON TEOPUH, YPaBHECHHE | MOJICKYJISPHO-KMHETHUECKON TEOpUH, YpaBHEHHE ynp. Ha c. 206
7717 Ha OCHOBHOE YCTHBIE OTBETHI Ha
He/eJIs COCTOSIHUS HJI€AJIbHOTO T'a3a, Ta30BbIe 3aKOHBI K COCTOSIHUS HJI€JIBHOTO T'a3a, Ta30BbIe 3aKOHBI K (1,2)
ypaBHeane MKT Bonpockl. Penenue 3anay.
pELICHUIO 3a1a4 pELICHUIO 3a1a4
BripaxaTs 3HaU€HMSI TEMIIEpaTyphI TEJIa C V3y4aTh NOHSTHE TEMIIEPATYPHI KaK [IapaMeTpa ®DpoHTANBHBIN OTIPOC,
16 Temneparypa u IOMOIIBIO IIKaJIBI L[venbcm, PaBHOBECHOT'O COCTOSIHUS TEPMOJAMHAMUYECKOU YCTHBIC OTBETBI HA § 62—63; I1., Ne
78/8 Hexest TEILUIOBOE TEPMOANHAMHYECKOH IIKaJIBl TEMIIEPaTyp. CHUCTCMBL. BOTpOCHL. Pemrenne 3agay. 306
paBHOBecHE. Temmneparypa — Mepa cpeiHel KHHETHIECKOH W3mepatk Temnepatypy Tej TepMOMETPOM ¢

OHCPIruu.

YYETOM MOTPEITHOCTH U3MEPEHHS.




OKclepUMeHTaIb

® VYMeTb aHAIM3UPOBATh PE3YJIbTATHI OIIBITOB

®DpoHTaNBHBIN OMpoc,

HBIA METOX ITozHakomuTthCs ¢ onbitamu HITepHa no 3JIEKTPOHHBIN OMPOC
16 p [lTepHa, UCHONB3ys TpaduK pacipeneieHus P poc, § 64*; ymp. Ha
9 Heae s OTPCACTCHIA MBMEPCHIO CKOPOCTH TEILIOBOTO ABIDRCHHA MOJIEKYJI Ta3a IO CKOPOCTSIM IIPH OIIPENETIEHHOMN YCTHBIC OTBCTEI Ha c.218
cKopocTeit gactui. Pacnpenenenne Makcsenna. Y p P p BOTIPOCHL. Pemrenne 3amay. ’
Temmeparype.]
MOJIEKYJI Ta3a
HOHy‘-IaTL 3aBHUCHMOCTH TAaBJICHUA HACATbHOTO chOHTaJ'H:HLIﬁ ompoc,
16 YpasHeHue r%3a OT KOHLICHTPALIUH Ero MOJICKYI H * VYMeTh aHAIU3UPOBATH OCHOBHOE ypaBHEHHE 3NIEKTPOHHBIH OIPOC, § 66; ynp. Ha c.
80/10 COCTOSTHUS A0COJIIOTHOM TEMIIEPATYPBI. MOJIEKYJISIPHO-KUHETUYECKOU TEOPHUH, TPadhUKH ’
Hexesst ¢ [BbIBOAUTHL ypaBHEHUE COCTOSHUS HAEATHLHOIO ’ YCTHBIC OTBETBI Ha 223
UJICaNIbHOTO ra3a. H30IIPOLIECCOB Borpocsl. Pelenue 3aau.
rasa.]
o . OpOHTAIBHBIN OIIPOC
OGBACHAT H30TEPMUYECKHUH, H30XOPHBIIA, p i onpoc, § 68, 69%; ynp.
81/11 17 . * VYMeTh aHAIH3UPOBATH, CTPOUTDH TPAPHKH 3JIEKTPOHHBIN OIIPOC,
T"a3oBbIe 3aKOHBI. | M300apHBIN MPOLIECCH C TOUYKU 3PEHUS Ha c. 232
HejeJst . M30IIPOIIECCOB B razax YCTHBIE OTBETHI Ha
MOJIEKYJISIPHO-KUHETHYECKOH TEOPHH.
Borpockl. Pemenue 3amad.
®poHTaNBHBIN OIIPOC,
N . ® [IpuMeHSATb OCHOBHOE YpaBHEHHUE .
17 Pemenne 3anau OOBSICHATh U30TEPMHUUYECKHUI, U30XOPHBIH, . AIIEKTPOHHBIH OIpoc, %
82/12 o MOJIEKYJIIPHO-KMHETUUECKON TEOPUH, ypaBHEHHE § 70*; ynp. Ha
Hexelsl | Ha Ta3oBbIe M300apHBI IPOLIECCHI C TOYKH 3PEHUS YCTHBIE OTBETHI Ha
N COCTOSIHUSI UICTHHOTO Ta3a, Ta30BbI€ 3aKOHBI K c. 232
3aKOHBI MOJIEKYJISIPHO-KHHETHYECKOH TEOPHUH. BOIpOCHI. Pemenue 3amad.
pelIeHuIo 3a1a4
[Ipe3enTanuu ydyanmxcs
Tabopamonnas c(hOpMHUPOBATH YMEHHSI IPOBOAUTD OIIBITHI 110 JlabopaTtopHas paboTa:
J1AO0OL OPHC( 7
17 , 17)//1 " NO‘I 2 BhIMOMHATE 3KCIIEpUMEHTHI, 000CHOBBIBAOLINE N3y4YEHUIO H300apHOTO MPOIIecca, OPENesATh HaJIM4YHe MPaBUIBHON
aoomc Q¢
83/13 exe { ONLITHAS MOJIEKYJISIPHO-KUHETHYECKYIO TEOPHIO; MOTPEITHOCTH U3MEPEHHS 3aIKCcHu pe3yJIbTaToB M. Ne 349
HeJieJst HITHE . ., Ne
A Hhone 71_; . Jlabopamopnas paboma Ne 8 «OnbITHas ® paboraTh B IpymIIe; HpPSMBIX U3MEPEHHUH, ’
\ >An v
Flcii Vllm;ou-q» ’ nposepka 3akoHa I'eii-JIroccakay. Pacuer 110 noiay4eHHbIM pe3yJIbTaTaM MPsIMBIX otBeTa B equnaunax CU,
i o U3MEPEHHH 3aBUCHMOTO OT HHX IapaMerpa BBIBOJIA.
® yMETh ONEPHUPOBATH (PU3NIECKUMHU
MPUMEHSATH 3HAHUS K PEIICHUIO (PU3NIECKUX MOHATHSAMHU/TIPOLIECCAMHU/SIBICHUSIMA B N
DpoHTaNBHBIH O1poCc,
17 Pemenne 3a7a4 (BBIYNCIUTEIbHBIX, KAUECTBCHHBIX, MIPEZIMETHOM, MEXITPEAMETHOM H . % %
AIIEKTPOHHBIH OIpoC, § 69%, 70%;
84/14 rpaduIecKux rpad)U9IecKrx) Ha YPOBHE OIIEPHPOBAHUS MEeTalpeIMETHOM KOHTEKCTax (Harpumep, npu
Heaess N YCTHBIE OTBETHI HA ynp. Ha c. 235
3aJ]a4y Ha ra3oBble | CIEIYIONIMMH WHTEIJICKTyalbHBIMH ONEPAlMsIMU: | HaXOXJICHUH B XY/I0’KECTBEHHOU JIUTEpaType
Bonpockl. Perrenue 3anau. | (2—4)
3aKOHBI MOHMMaHHe, TPUMEHEHHE, aHaJIN3, CHHTE3, OInucaHusi OPOYHOBCKOTO JABHXKEHUSI, TIPH
IIpesenTanuu yyamuxcs
OlleHKa, 00001IeHNe, CHCTeMaTH3alHs W3YYCHUH BIIMSHHSI OPOYHOBCKOTO JABHKEHUS Ha
paboTy pa3IMYHBIX H3MEPHUTENbHBIX TIPHOOPOB);
Konmponvnas MIPUMEHSTH 3HAHUS K PEHICHUIO (PU3NIECKUX ® [PUMEHATh 3HAHMSA K PEIICHHI0 (PH3NIECKUX
17 padoma Ne 4 o 3a7a4 (BBIYUCIUTEIBHBIX, KAUECTBEHHBIX, 3amadq (BBIYMCIIUTENBHBIX, Ka4eCTBEHHBIX,
85/15 Teme «OCHOBBI rpauyecKnX) Ha YPOBHE OIIEPHPOBaHMUS rpagudecknx) Ha  ypoBHe  omepupoBaHus | [IncbMeHHas KOHTPOJIbHAS Her sanas
HejeJst
A MOJIEKYJISIPHO- CJIC/TYFOIIMHU MHTEIUICKTYaJIbHBIMHU OTIEPAIMSIMU: | CIEAYIOIIMMI MHTEJUIEKTYaIbHBIMH OTepalusiMu: | pabora a
KUHETHYECKOM MOHMMaHHe, TPUMEHEHHE, aHaJIN3, CHHTE3, NMOHMMaHWe, TNpPUMEHEHUE, aHaju3, CHHTES,
TEOPUHY. olleHKa, 00001IeHNe, CHCTEMaTH3aIHs OlICHKa, 00001IeHHEe, CHCTEMaTH3alIu;
IX. M3MeHeHus1 arperaTHbIX COCTOSHMII BelecTBa. S 4acoB
Hcnapenne u PaBHOBecHe MEX/y )KHUIKOCTBIO U TA30M. DpoHTATBHBIN orpoc,
86/1 18 KOHJIEHCalUsl. Haceimennsie napel. MI30TepMel peasibHOTO rasa. | — OOBSICHATH NPOIECCHI B3aUMOTIEPEX0/1a 3IEKTPOHHBIN onpoc, | & 7972
Heeas: | HacoleHHbIi Kpuruueckas temneparypa. Kputuueckoe pasnuyHbIX (as; YCTHBIE OTBETHI Ha

nap

coctosiHue. Kunenune. CxxmykeHne ra3os.

BOIPOCHI. Pemenne 3ajay.




DpoHTaNBHBIN orpoc,
— YMeTh u3MepATh BIAYKHOCTH BO3/IyXa; N
87/2 18 BnaxxHocts ® AOCOJIOTHAs 1 OTHOCHTEIbHAS BIIAYKHOCTD, AIIEKTPOHHBIHA ompoc, | § 73; M., Ne
. OOBSCHATD, KaK1e PU3MYECKUE TPUHIIUTIBI
HeJesIsl | BO3Ayxa TO4YKa pochl. HeHachIeHHbIH map. N YCTHBIE OTBETHI na | 377,378
TIOJIOKEHBI B OCHOBY Pa3JIMYHBIX YCTPOWCTB
BONpOCHL. Pemenne 3amau.
o CdopmupoBaTh yMEHHUS IPOBOAUTE H3MEPCHUS
Jlabopamopnas bopmmp o Y POBOI p
_ OTHOCHTEIIHOW BIIAXXHOCTH Pa3IMYHBIMU
padoma Ne 9 puOOpaMu, ONPEAETATh MOTPEIIHOCTH PponTanbHas
88/3 18 «M3mepenue e Jlabopamopnas paboma Ne 9 «3mepenue I/IEMe SHM - Ofp p naboparopHas pabora, | § 73; P., Ne
HeaeJsl | OTHOCUTEIILHOM OTHOCHUTEJIbHOM BJIaYKHOCTH BO3AyXay. P OTBETHI Ha  Bompockl. | 569, 572
e Pabortars B rpymime; Pacdyer mo mosydeHHBIM
BJIAXXHOCTH o Pemenne 3a1a4.
. pe3yibpTaTaM MPSIMBIX U3MEPEHHH 3aBUCHMOTO OT
3, Xa».
yXe HUX mapameTpa (KOCBEHHBIE N3MEPECHHSI)
® OOBACHATH KPUCTATUINIECKOE CTPOCHHE F —— OIPOC
2 TR ¢ (OOBICHECHHE MEXaHUYECKUX CBOUCTB TBEPIIOro TEIa, S.HI;KT OHHbII onpoc’
89/4 18 O —— TBEPJIBIX TEJ Ha OCHOBE MOJIEKYJISIPHO- * OGo0OmATH U CHCTEMATH3HPOBATH CTHI;fe OTBETHI P H; P Ne 657. 659
Heae s P = KUHETHYecKoi Teopuu. [lnaBienue u MH()OPMAIHIO O CBOWCTBAX KPHCTAILIOB B b P R ’
BEIIIECTBA. O —— TIPE/IMETHOM, MEKTIPEIMETHOM H BOMpOCHL. Pemenne 3amad.
MeTanpeMETHOM KOHTEKCTAX [pesenTanuy yqammxcs.
Pewenue 3a0au [TpuMeHsTh 3HaHUS K PEUICHUIO (HU3UUECKUX * AHAJIM3UPOBATE BIIHSHIE MPOLECCOB
0 TEME 3a51a4 (BBIYMCIUTEIBHBIX, KAUCCTBEHHBIX, ggg;¥;£$£;ngpyé;$pCTaHJH/IBauHH BOZBL Ha ®OpoHTANBHBIN orpoc,
2 (v}
90/5 18 «3meHeHus rpauyecKnx) Ha YPOBHE ONIEPUPOBAHUS OlCHUBATD BKIA] POCCHICKHX YUCHBIX B AIIEKTPOHHBIH ompoc, P.. No 662, 665
HeaeJas aneFaTHB\I'X CJICAYIOUIMMHU UHTCIIJICKTYAJIbHBIMHA OINICpAllUAMU pasBuTHE (1)14314‘1301(0171 HAYKH YCTHBIC OTBCTHI Ha
COCTOSTHUI MMOHUMaHWe, IPUMEHEHIE, aHaJII3, CHHTE3, BOTIPOCHL. Pemrenne 3amay.
BEIIECTBAY. OIIEHKa, 0000IIeHEe, CHCTEMATH3 AL
X. [IoBepXHOCTHOE HATSIZKEHHE B KUJAKOCTSX. 2 yaca
19 CBoiicTBa M ® OOBSCHATH MPOICCCHI, TPOUCXO/ISIINC B OPOHTATBHBIN orpoc,
OJIEKyJISIpHAs. KapTHHA MTOBEPXHOCTHOTO CITOS. MTOBEPXHOCTHOM CJIO€ KHIKOCTH; .
91/1 Hemesst | KUIKOCTH. YIAp P P OBCPXHOCTHOM CJIOC JKUKOCTH, AIIEKTPOHHBIH ompoc, | § 75 sanaun na
N IosepxHocTHas sHeprus. Cuia moBepxHOCTHOrO | © JlOKa3hIBaTh MPSAMYIO IPONOPLUUOHAILHYIO
OBEPXHOCTHOE HATSKEHUS 3aBUCUMOCTb IIOBEPXHOCTHOU SHEPIUU OT YCTHEBIC OTBETEL Ha | c.254
HaTsDKCHUE IJIOIIA I TOBEPXHOCTH JKUIKOCTH; BOTIPOCHI. Penrenue 3amay.
19 DpOHTAIBHBII ornpoc,
CMaunBaHue U .
92/2 HEMCTA | oo pate Cyaunsanme. KamiusnHbe sBIcHms ® OOBSCHATH MPOIECCHI, MPOUCXOISIINC B 3JIEKTPOHHBIN ompoc, | § 76, 77 ynp. na
: : p ITOBEPXHOCTHOM CIIO€ KHJIKOCTH; YCTHBIC OTBETEI Ha | c. 256
Kanmnspsr
BOMpOCHL. Penienue 3amay.
XI. Kpucrasummyeckue 1 amop¢pHsble Tesaa. 3 4acoB
1 Crpoenue u . ®DpoHTANBHBII orpoc,
9 . Kpucramnnueckue tena. Kpucrammyeckas ® VYMeTh OOBSICHATH CTPOCHHE U CBOICTBA N
93/1 CBONCTBa DIIEKTPOHHBIH ompoc, | § 78
HemeJs pemeTrka. AMopdHsle Tena. JKuaKue KpUCTaUTBL. | TBEPABIX T Ha OCHOBE MOJIEKYJISIPHOTO
KPUCTAJUTTIECKAX YCTHEIE OTBETHI Ha
JledexTr B KpucTamiax. CTPOCHHS BEIIECTBA
¥ aMOP(QHBIX Tel BOMpocHL. Pemrenne 3amau.
19 Mexarmeckie OObsACHEHNE MEXaHWYECKUX CBOWCTB TBEPIBIX DpOHTANBHBIIT ompoc,
T H HOB M KYJIIPHO-KHUHECTUYCCKOU v
94/2 . en  Ha ](3)0 OBE MOJICKYJIAPHO CTIMCCKOM | ¢ paccypTeiBaTh MOAYIH FOHIa PesHBI, JNEKTPOHHBIH ompoc, | § 78, 3anucu
HeJeJs1 | CBOMCTBA Teopun. Bumel nmedopmanuii  TBEpOBIX Tl .
MexaHuueckie ~ CBOWCTBA ~ TBEDIBIX  TelL ONMPAsACh HAa SKCIICPUMEHTANbHBIC JAHHBIC; YCTHBIE OTBETHI Ha

TBEPABIX TEJI.

[ImacTuyHOCTh 1 XPYHIKOCTb.

Bonpockl. Penienue 3anay.




[TpuMeHUTh 3HaHUS K PEHICHHIO HU3MYECKUX

® YMeTh NPUMCHSThH 3HAHHS K PEIICHUIO
(dbusnuecknx 3a1a4 (BHIYUCIUTENBHBIX,

1 Pemenue 3amau 3a/1a4 (BBIYMCIUTENbHBIX, KAYECTBCHHBIX, ®poHTANBHBIN oIpoc,
9 Ka4yeCTBEHHBIX, TpaQUUCCKIX ) Ha YPOBHE .
95/3 Ha MEXaHWYECKHE | TpaduUecKix) Ha YPOBHE ONEPUPOBAHUS JJIEKTPOHHBIH ompoc, | § 76,
HejeJst . OTIEPUPOBAHUSI CIICTYFOIIIMHI
CBOICTBa CJIEYIOLIMH HHTEJUICKTYaIbHBIMHU ONEPALHSIMU: YCTHBIE OTBETEI Ha
MHTEJICKTYaIbHBIMH OIIEPaMsIMI: TOHIMaHHE,
TBEPABIX TEIL. MIOHNMaHHE, TPUMEHEHHE, aHAJIN3, CHHTE3, BoIpockl. Pemenue 3amad.
NIPUMEHEHNE, aHaJIN3, CHHTE3, OLICHKa,
OleHKa, 00001IeHNe, CHCTEMAaTH3alUs
000011IeHIEe, CHCTEMATU3 AU
XII. OcHoBbl TepMoauHamMuku. 10 yacos
OpoHTANIBHBIN onpoc,
® PaccuuThiBaTh U3MEHEHUE BHYTPEHHEH o
20 acce aTh H3MCHCHHNC BHYTPCHHC NIEKTPOHHEIH ompoc, .
96/1 Brytpennsis SHEPTHH TeJ, paboTy U MepeaaHHoe/IoTy4eHHOe § 79; yop. Ha
HeaeJIs BHyTpeHHss 3HEprus YCTHBIE OTBETHI Ha
SHEprus KOJIMYECTBO TEIUIOTHI C UCIOJIb30BaHUEM MTEPBOTO c. 264
3aKOHa TEPMO/IMHAMUKH Bonpockl. Pemenue 3anau
®poHTaNBbHBIN OIIPOC,
20 ® PAaCCUUTHIBATH PadOTY, COBEPLICHHYIO .
ra30M/HAI Fa30M. 11 WKV 32BUCUMOCTH 9IEKTPOHHBIN OIpPOC
97/2 Pa6ora rasa B ag\’;)_/ a1 Ta30M, 10 rpaguKy 3aBHCHMOC p poc, § 80, 81; ymp.
He/eJIs Pabota rasa B TepMOiMHAMUKE p(V); YCTHBIE OTBETHI Ha 26
TCpMOANHAMHKE ® BLIYKCIATH PAOOTY ra3a, COBEPLICHHYIO IPH BombochL. PelcHie 3a1a1 Ha c. 267
M3MEHEHHUHN COCTOSHUS M0 3aMKHYTOMY LIUKITY; POCEL. A
® I3MepsTh KOIMYECTBO TEIIOTHI B IIpoIIeccax
TCIIJIOIT U, %
dazoBbie . CILTIONEPCIadu; DpOoHTANBHBIA ONIPOC,
20 paccUnTHIBATH KOJIUYECTBO TEILIOTHI, S ICKTDOHHBLA OIDOC
98/3 HEPEXOJIBL. HEe00XO0AUMOE JUIS OCYHIECTBIICHHS IPOLIECCa C p poc, § 82, 83*; ymp
> s H .
HemeJs | YpaBHEHHE KosiuecTBO TErIoThI. TEIUIoNepe1adei; YCTHBIC OTBETHI Ha Ha c. 274 (1, 2)
TEIUIOBOTO ® PACCUUTHIBATH KOJIMYECTBO TETIIIOTHI, BOMpOCHL. Perenme 3agau ) ’
GanaHca HEOOXOANMOE JUIsl OCYIIECTBICHUS ITpolecca
TIepexo/ia BEIeCTBA U3 0JIHOH (ha3bl B IPYTYIO;
® pacCUNTHIBATH U3MECHEHNE BHYTPEHHEH
SHEpruu Tem, paboTy u
20 R . nepeaHHoe/ IOy YeHHOE KOIMYECTBO TEMIOTE | DpoHTAaNbHBIH ompoc,
. €pPBBIH 3aKOH TEPMOJUHAMHUKH. .
ITepBBIif 3aK0H p pMon C UCIIOJIL30BAHUEM IIEPBOIO 3aKOHA 3JIEKTPOHHBIN OTpOC, § 84; ymp. Ha
99/4 Hemes TemmoeMKOCTH Ta30B MPH MOCTOSTHHOM 00BEME U TEPMOINHAMHUKH;
TEPMOIAUHAMUKHU YCTHBIE OTBETHI HA c. 275
MIOCTOSTHHOM JIaBJICHHH. ® pPacCcUHTHIBAThH pabory, COBEpIICHHYIO
BoNpockl. Pemmenne 3agau.
ra3oM/Haj ra3oM, N0 TpaduKy 3aBUCHMOCTH
p(V); _
® pacCUMTHIBATH U3MEHCHNE BHYTPEHHEH
SHEPTUH Tel, paboTy n
20 Tpuvenenie IlepBblil 3aK0H TEpMOAMHAMUKY. TEMIOEMKOCTH HEPEAAIIIIOC/HONYNEHHOC KOMMECTRO TEMIOTEL | (PpoRTambHbIH ompoc,
MEPBOTO 3aKOHA p p : C UCIIOJIL30BAHUEM IIEPBOTO 3aKOHA SIEKTPOHHBIN OMPOC, § 85%, 86%;
100/5 | wepmeast Ta30B [P MOCTOSHHOM 00bEMe H MMOCTOSTHHOM TEPMOJUHAMUKU;
TEPMOIUHAMUKHI YCTHBIE OTBETHI HA ymp. Ha c. 283

K U3oIrpoueccam

JTaBJICHUH. AMa0aTHBIN TPOIIecC.

® PacCUUTHIBAThH PabOTY, COBEPIICHHYIO
ra30M/HaJ Ta30M, IO rpauKy 3aBHCHUMOCTH

p(V);

Bonpocel. Penienue 3anay.




® pacCUNTHIBATH U3MECHEHNE BHYTPEHHEH
SHEPrUM Tel, paboTy n

OpOHTAIBHBIN orpoc
Pemenne 3amau TepelaHHOE/ IOy YEHHOE KOJTMYECTBO TETUIOTHI p . poc,
101/6 21 A 39KOHDI BpruncnaTe paboTy rasza, COBEpLIIEHHYIO PH C HCTIOIb30BAHNEM TIEPBOTO 3aKOHA 3IIEKTPOHHbIH ompoc, | ynp. Ha c. 283
Hesenst | Momamuy | ASMEHEHMH COCTOAHH 110 SAMKHYTOMY LIHKILY; TEepMOANHAMUKH; YCTHBIE OTBETHI Ha | (3—5)
P ® paccuMTHIBaTh PabOTy, COBEPIICHHYIO ra30M BOIpoCHl. Pemenue 3amad.
/Haj razoM, 1o rpaduky 3aBucuMoctH p(V);
HeobpartnMocTh TEMIOBEIX MPOLECCOB. 5 ® BLIUMCIIATH PabOTy ra3a, COBEPIIEHHYIO IPU .
21 BTOpOﬁ 3aKOH H606paTI/IMOCTI> PO ECCOB B IIPUPOIC. BTOpOI/I U3MEHEHHUHU COCTOSIHHUS 110 3aMKHYTOMY IIUKITY; (DpOHTaJIbHBII/I Oor11pocC, § 87 ynp Ha
102/7 | weneas TePMOTHHAMIK 3aKOH TepMoArHaMUKH. CTaTHCTHYECKOE ® paccunuthiBaTh KIIJ[ TenioBoi MallinHel; YCTHBIE OTBETHI HA c 28’3 (8 '9)
P HCTOJIKOBaHHE HEOOPATHUMOCTH HPOLECCOB B ® OOBACHATH NPUHLHUIIBL JICHCTBHS BOMpOCHI. Perienue 3aad. ) ’
TETIIIOBBIX/XOJIOAMIIBHBIX MAIINH;
IPUPOE.
21 Ipunnun Tennossle auratenu. Makcumansbiil KT/ ® BBIYHCIATE PAOOTY Tasa, COBEPIICHHYIO [IPH OpOoHTaNBHBIN orpoc,
o . U3MEHEHUHU COCTOSHUS 10 3aMKHYTOMY IHKITY; .
JIEUCTBUSA TeIJIOBBIX ABUTateneil. Xapakrepuzonath KI1J{ " . 3JIEKTPOHHBIN orpoc,
103/8 HeTes o ® paccuntbiBaTh KIIJI TernioBoi MalinHsl; § 88;
TEIUIOBBIX U7eaIbHOTO LMK TETIOBBIX ABUraTeseH; ® OODBSCHATH IPUHLMIIBL JEHCTBHS YCTHBIE OTBETHI Ha
JBHUTATENCH. OpTaHM3aIMsI UCTIPABIICHUS HEIOCTATKOB TEIIOBBIX/XOJIOAMIBHBIX MAIINH; BOIpOCHI. Pemenue 3anad.
. ® 00001IaTh U CUCTEMATU3UPOBATH 3HAHUS
MPOJOKUTE (POPMHUPOBAHUE YMEHUI BBIAEISTD U
21 Pemenne 3anay, (Hanpumep, TIPH COTTIACOBAHUH HEBO3MOXKHOCTH 89 L. N
OTIHCBHIBATh TEPMOAMHAMHUYECKHUE ITPOIECCHI . | §89, 11, Ne
104/9 HOATOTOBKA K CO3IaHMs BEYHOTO ABUTATEIISI ¢ MEAUIIMHCKUMHA 3ayer TEOPETUUECKUI],
Heest . xapaktepu3oBaTh KII]/I umeanbHOro IUKiIa . 442, utoru
KOHTPOJIbHON ‘ WCCIIE0BaHNSIMH, HAIIPABJICHHBIMHU Ha MPaKTHYECKUH.
TETIOBBIX JIBUTATEJICH; OpTaHU3AIIHS IJ1aBbI
pabore. YBEIMYEHUE ITPOIOJDKUTEINEHOCTH )KU3HH
UCIPABJICHUS HEJOCTaTKOB
YEJI0BEKA);
® [PUMEHSATh 3HAHMS K PEHICHHI0 (HU3NYECKUX
21 Konmponvuas 3amadq (BBIYUCIIUTENBHBIX, Ka4eCTBEHHBIX,
105/10 paboma Ne 5 1o ® KOHTPOJIb 3HAHUH 00yUYaIOMIKXCA 10 TEME rpaguyeckux) Ha  ypoBHe  omepupoBaHus | [IucbMeHHash KOHTPOJIbHAsS Her sanatmus
HeJes
A Teme «OCHOBBI «OCHOBBI TEPMOJHHAMHKI CJIEAYIONIMMH MHTEIUIEKTYJIBHBIMU OTIEpaliisaMu: | paboTa
TEPMOANHAMUKI MOHNMAaHWE, TPUMEHEHHE, aHaiu3, CHHTES,
OIICHKa, 0000IIIeHNe, CUCTEMAaTH3allNs,
XIII. DaexTpocraTtuka. 18 yacon
DNEeKTPUICCKHMA
3apsin. .
. ®poHTaANBHBIN ompoc,
2 OneKTpu3aIms Ponb 31€eKTpOMarauTHEIX CUJI B IPUPOAE U OOBACHATL MEXAHM3M DJIEKTPU3ALIHH TEIT; SIIEKTDOHHEL OIIPOC Beenenue, §
106/1 Hexenst Tel. 3aKOoH TEXHUKE. DIIEKTPUUESCKHUIA 3apsil ¥ dIIeMEHTapHbBIE HCII0JIb30BATh IM(PPOBYIO TEXHUKY MPH cm}fe OTBETHL P H; 90; ynp. Ha c.
COXpaHEHHUs YaCTHUIBL. DNEKTPHU3aLHUs TETl. NPOBEJCHUH (PU3UYECKHUX IKCIIEPUMEHTOB; M 300
Bonpockl. Penenue 3anay.
JJEKTPUUECKOTO
3apsga
OpOoHTAIBHBII orpoc
22 ¢ 3akon Kynona. EqMHHAIIBL 2JIEKTPUIECKOTO . P N poc,
1072 3 K B N 3aIUChIBaTh 3aKOH KyloHa B BEKTOPHOM BHJE; | 3JIEKTPOHHBIH ompoc, | § 91, ynp. Ha c.
Heae/s aKOH KyyoHa 3apsja. B3aNMOACHCTBIC HETIONBIKHBIX BBIYHCIIATH CHIIBI B3aUMOJIEHCTBUS TOUEYHBIX YCTHBIE OTBETHI ma | 307 (1)
JJEKTPUYECKHX 3apsJIOB B BaKyyMe.
BoNpockl. Pemenue 3agau.
22 * (GopMHupOBaTH MOHATHS «CBOOOMHBIN 3apsiay», | PpPOHTAIBHBIN orpoc,
108/3 Pemenne 3amaq ® 3amMChIBaThL 3aKOH KyJioHa B BEKTOPHOM BHJIE; «AIEKTPOCTATHYECKOE TI0JIE€ BHYTPH JIIEKTPOHHBII ompoc, | § 91, 92%; ynp.
HeJieJst v
A Ha 3akoH Kynona ® BBIYMCJLATE CHIIBI B3AUMOICHCTBUS TOYCYHBIX MIPOBOJHMKAY; U3YUHUTh MPAKTHICCKOE YCTHBIC OTBETHL Ha | Ha c. 308

MNPUMCHCHUC 3H€KTpOCTaTH‘IeCKOfI 3allIUThI;

BOIPOCHI. Pemenne 3aga4.




DrekTpuieckoe . . OpoHTANTBHBII orpoc,
2 Hoe * bnuskojelcTBHE U ICHCTBUE HA PACCTOSIHUM. ® pa3BHMBaTh YMEHUs HAOJIIONATh U SHEKTDO . oIIDOC
. JICKTPOHHBII i§
109/4 | menenst | Hanpsxenmocts DnekTpudeckoe mose. HampskeHHOCTh AHATM3UPOBATh (DU3UUCCKHUC SIBIICHUS, . pe oTEE P é § 93*—95; I,
THBI TBETHI H
INEKTPUYUECKOro moJist. [IpHHIUIT CYyHepIo3HuInu CO3/1aBaTh [MO3HABATEIILHYIO0 MOTHBAIIUIO TIPH M Ne 463
INEKTPUUECKOTO . BOIIPOCHI.
MOJIeH. MOCTaHOBKE AKCIIEPUMEHTAIbHBIX 33124
TTOJISI [TpoBepouHas pabora
¢ [loHuMaTh NPUYNHY BO3ZHUKHOBEHUS POOHTATLHLL OIDOC
22 I'padmgeckoe AJIEKTPOMAarHUTHOTO ITOJIS; SHI;KT OHHBL onpoc’
1105 | mexens n300paxxeHne JInHMN HANIPSKEHHOCTH JIEKTPUYECKOTO TTOJS. ® ONHCHIBATh PA3NUYUs MEKAY BUXPEBBIM . pe oTEE P ; § 95—97%*;
THBI TBETHI H
A INEKTPUIECKUX Teopema I"aycca. AIIEKTPUUECKHUM H DJIEKTPOCTATHYECKUM ITOJSIMU y ynp. Ha c. 316
o Bonpocel. Pemenue 3anau.
nosei ® OOBSCHITH CMBICIT METOIOJIOTHIECKIX
[IpesenTanuu yqamuxcs.
TEPMHHOB;
Pewenue 3agau .
23 Ha pa3BHBaTh yMEHHS HaOJIOAATh U aHATM3UpoBaTh | DpoHTANBHEIH orpoc,
111/6 | mexens | anpsxentocts I[Tone 3apsKEHHOI TUIOCKOCTH, Cepsl U 1apa. (du3nyeckue SBICHUS; CO3/1aBaATh JIEKTPOHHBIH ompoc, | § 95—97%;
SEKTPHIECKOTO [TpOoBOHUKH B 3JIEKTPOCTATHYECKOM TIOJIE. MO3HABATEJILHYIO0 MOTHBAIIMIO TIPH MOCTAHOBKE yCTHBIE OTBETHI Ha | ynp. Ha c. 308
Homst 9KCIIEPUMEHTAIIBHBIX 3a]a4 BOIpoCkl. Pemenue 3amad.
23 OpOHTAIBHBII OIIpoc,
[IpoBoxHUKY B ® BBEIYHCIIATH HANPSDKEHHOCTh SHEKTDO ., ompoc. | § 98%: M. Ne
JIEKTPOHHBIN I » 1, N2
112/7 | Hemens | dNEKTPUUECKOM [IpoBOAHMKY B 3JIEKTPOCTATHYECKOM TIOJIE. 3JIEKTPOCTATHYECKOTO ITOJIS OHOTO/HECKOIBKHUX P poc,
YCTHBIE OTBETHI Ha | 471
nose TOYEYHBIX JIEKTPUUECKHUX 3aPsI/I0B
BoImpockl. Peienue 3aaay.
* 3anuChIBaTh 3aK0H KylioHA B BEKTOPHOM BH/IC;
23 L —— 3axoH Kymnona. EAuHUIBI 37€KTpHYECcKOro * BBIYHMCIIATH CUIIbI B3AUMOJCHCTBHS TOUCUHBIX OpOHTAIBHBII OIIpoc,
113/8 | mereas | smextpraecko 3apsaa. B3aumoseiicTBHE HEMOIBHKHBIX . ?;i?flfgfﬁfﬁﬁgﬁgﬁfgé“ 3NEKTPOHHBIIA ompoc, | § 98%; ynp. Ha
Hoste SIEKTPHYECKUX 3apsIOB BHYTPH OJTHOPOTHOTO 21EKTPOCTATHYECKOI'O OIS YCTHBIE OTBETHI Ha | C. 326
Juanektpuka. [lonspusaiust AUAIEKTPHKOB. OJIHOTO/HECKOITBKHX TOUCUHBIX DIICKTPUUCCKHAX | BONMPOCHL. Pemenue 3aqaq.
3apsiI0B B IMAJIEKTPUKAX;
IlorennuansHas
23 SHEPTHUA [OTEeHIHATBHOCTD 3JIEKTPOCTATHIECKOTO TIOJIS. o BLIUHCISTE OTCHIMAN HICKTDOCTATHICCKOrO OpoHTATBHEIH OIpoc,
114/9 - 3apsHKEHHOTO [loTeHimanbHas SHEPrus 3apsijia B OAHOPOIHOM T0J1% OTHOTO/HE CK%HBKHX T OIII)e‘IHBIX JIIEKTPOHHBII ompoc, | § 99; ynp. Ha c.
Tena B igte{ggg:)fgggzaﬂggne. DHeprus B3aMMOJIEHCTBHS SNEKTPUTECKHX 3APATIOB; YCTHBIE OTBETEL Ha | 329
JJIEKTPOCTaTHYIEC ’ BoIpockl. Pemenne 3amad.
KOM TI0JIe
IToTenuuan )
23 snexTpocTatiuee | PasHOCTD MOTeHIIANOB c(hopMUpPOBATH MPEACTABICHUS 00 OpoHTaNBHBIH O1poc, § 99, 100:
115/10 ) i i ! ’
wenean | oro o | DT nosspsoc. Hosapeme | HOUICTOMIBIIO upioe ubore | wetpoul onpe | g g
pa3HOCTB PA3HOCTH MOTEHIIUAJIOB. P o Y OTBCTBI Ha 332(1)
HOTEHIHATOB SHEPreTUYECKON XapaKTepPUCTHUK MO, BOIIPOCHI.
24 P ® BHIYHCIIATH MOTEHIIMAI JIEKTPOCTATHYECKOTO ®poHTABHBII 01IPOC,
116/11 elLIeHUE 3a1a9 o DKCHEDHMEHTAILHOE OIDEICICHIE I10JI1 OJTHOI'0/HECKOIBKUX TOUEUHBIX N § 99, 100;
Hellesis | Ha ONpeseleHUe 3neMeHTapHoro oK qucioio sansTa SJICKTPUYCCKHUX 3apSIIOB; SIUCKIPOTIILIH OUpaC, ynp. Ha c.
. ° : CTHBIE OTBETHI Ha
TOTeHIHANA p P J It H3MEPATH Pa3HOCTH IIOTCHIINATIOB; Yy 332(2,3)

® U3MEPSTH SHEPTUIO DJICKTPUICCKOTO I10JIA

BOTIPOCHI.




DpOoHTAJIBHBIN o1Ipoc,

CBsi3b * BBIYHMCIISITH IIOTEHIMAI HJIEKTPOCTATHYECKOTO
24 . C . TIOJIS OJTHOTO/HECKOIBKUX TOYEUHBIX 3JIEKTPOHHBIH O1poc, § 101:
11712 HaIpsLKEHHOCTH 313;131, HaNpspKEHHOCTH U Pa3HOCTH MTOTEHIIUAJIOB. ICKTPHYCCKHX 3apSIOB; yCTHbIE OTBETHI Ha 338, yggg Ha
Hexelasl | ¥ pa3HOCTH KBUIIOTCHIATIbHAS TOBEPXHOCTh * U3MEPATH PA3HOCTH MOTEHIHAJIOB,; C. —
HopTeH MajoB b . I/ISMepﬂTb apHe THIO DIIEK LII/I‘ICCKO’FO TIOJIS BOMpoCEL. HpeserTatui
= ’ P P P y4Jaluxcs.
24 CaMocTosTeIbHAsL CTUMYJIMPOBATh I03HABATEIbHYIO JEATEILHOCTh ®OpoHTaNBHBIH O1poC,
118/13 aGora. Pelerme (hopMHpOBaTh YMEHUS UCIIOJIB30BATh OCHOBHBIE MOCTaHOBKOH y4eOHBIX MPOOJIEM, BBIIBIIKEHHEM | AJIEKTPOHHBIH OIpoc, § 102%; ., Ne
Hejesst . .
A Eauaq MOHATHS, HOPMYTIBI M (PU3UUECKHE 3aKOHBI. THIIOTE3 U TIPEATIONOKEHIIA; Pa3BUBATh YMEHHS YCTHBIE OTBETHI Ha 478, 479, 486.
CpaBHMBATh U aHATU3HPOBATH BOIIPOCHI.
24 OnexTpueckas ® U3MEpATh SHEPTHIO HEKTPUUECKOTO MOJIs DponTanbHbii onpoc,
119/14 ene €MKOCTb. DJekTpudecKast eMKOCTb. [IJI0CKHiA KOHIeHCaTop. 3apsDKEHHOT0 KOHJ/IEHCATOPa; 3JIEKTPOHHEBIH OITpocC, § 103; ynp. Ha
HeJieJst o
A ITnockuit CoenuHeHHne KOHIEHCATOPOB ¢ BBIUHCIIITH SHCPTHIO DJICKTPHICCKOTO OIS YCTHBIE OTBETHI Ha c. 348
3apsDKEHHOT0 KOHJ/IEHCATOPa;
KOHJICHCATOp. BOIIPOCHI.
24 Pemenue 3amau ¢ DBOJIIOLHUSA TEXHOJIOTUH ITPOU3BOICTBA DpOHTAIBHBII O1IpoC, §103: p. N2
Hemens | H TIMTHCHN JIEKTPOEMKOCTB YEJIOBEK JIAIEKTPUIECKIX MaTEPHAIOB IS THBIC OTBETHI H e
120/15 I a COeTMHCHHE DIIEKTPOEMKOCTh YeJIOBEeKa N (S ec aTepuaio CTHBIC OTBE a 763, 765
KOHJICHCATOPOB KOHJICHCAaTOpPOB BOIIPOCHI. ’
® [IPUMEHSTH 3HAHUS K PEHICHUIO (PU3NYECKUX
25 Srepris 3a7a4 (BBIYMUCIUTENbHBIX, KAUECTBEHHBIX, OpoHTATBHBII orpoc,
121/16 et sa SII;KCHHOFO DOHeprus 3apsHDKEHHBIX KOHJICHCATOPOB U rpaduyecknx) Ha YpOBHE ONIEPUPOBAHUS AIIEKTPOHHBIH ompoc, | § 104, 105%;
HeJesst
A KOI; ercaTopa MPOBOAHUKOB. [IprMeHEHHs KOHAEHCATOPOB. CIIEAYIOIMMHU UHTEIUIEKTYaJIbHBIMHU OIIEPALUSMU: | YCTHBIE OTBETHI Ha | ynp. Ha c. 349
p MOHNMaHWE, TPUMEHEHNE, aHAJIN3, CHHTE3, BOIIpOCHI. Pemenue 3amad.
OIIEHKa, 0000IIIeHIEe, CHCTEMATH3 AL
MIPUMEHSTH 3HAHUS K PEIICHHUIO (PH3HYECKIX DpoHTANbHBIN OIIpoc,
25 Pemenue 3amau. 3a/1a4 (BBIYHCIUTEIbHBIX, KAYeCTBCHHBIX, SJICKTPOHHBIN ompoc,
122/17 IoxaroroBka k MIPOJOIDKHUTE (POPMHUPOBAHUE YMCHUH BBIICTIATH rpadUIecKrX) Ha ypPOBHE ONIEPUPOBAHUS YCTHBIC OTBCTBI Ha | § 68, uroru
HeJ1eJst .
A KOHTPOJIbHOU IJIABHOE M ONHMCHIBATH SEKTPUUECKHE MPOLIECCHl. | CIEAYIOMMMH HHTEIEKTYalbHBIMH OTepalaMu: | BONPOCHL. Pemmenne 3a1ad. | ryagpr
pabore MIOHMMaHHe, TPUMEHEHHE, aHaJIN3, CHHTE3,
oLeHKa, 00001IeHNE, CUCTEMATH3ALUS
® [PUMEHATh 3HAHMS K PEHICHHI0 (U3NYECKUX
25 Konmponvnas 3amadq (BBIYUCIIUTENBHBIX, Ka4eCTBEHHBIX,
123/18 paboma Ne 6 110 ® KOHTPOJIb 3HAHUH 00yUJAIOIINXCA IT0 TEME rpagpudecknx) Ha  ypoBHE  omnepupoBaHuA | [InchMEeHHas KOHTPOJBHAS Her sazanns
HejeJst
8 TeMe: «OCHOBBI 3JIEKTPOCTATHKI CJIEAYIONIMMHI MHTEIUIEKTYIBHBIMU OTIepalisaMu: | paboTa
3JIEKTPOCTATHKA. MOHNMaHWE, TPUMEHEHHE, aHaliu3, CHHTES,
OIllcHKa, 00001IeHre, CHCTEMATH3AI[US,
XIV. IlocTosinHbI#i dJIeKTpUYecKnii ToK. 10 yacos
25 . Dnexrpuueckuii Tok. [lnoTHOCTH ToKa. Cuna * M3mepATh ciity TOKa, HANPSKEHAE, MOLIHOCTE (DPOHTMLHL{H onpoc,
124/1 DNeKTpUICCKUi TOKA, DIEKTPHIECKOE MO TPOBOTHIKA ¢ TOKOM AIEKTPHUYCCKOTO TOKA; 3JEKTPOHHBIN ompoc, | § 106, 107;
Heesst . . .
ene Tok. Cuina Toka p p ¢ BBINOIHATH PACUCTBI CHIIBI TOKA M HANIPSDKCHUN | yCTHEIE OTBETEHI Ha | ynp. Ha c. 353

3axon Oma Juist y4acTka Lenu

Ha yJacTKax 3JIEKTPHUYECKON IIETH;

Bonpocel. Penienue 3anay.




® VI3MepsTh CHITy TOKa, HANPSDKEHHUE, MOIITHOCTh

DNeKTpUIeCcKue : ®poHTANBHBIN onpoc
25 p CONpOTHBIIEHHE IPOBOIHUKA. 3JIEKTPUYECKOrO TOKA; P . poc,
125/2 TCTIH. TTOCHEIOBATENBHOE 1 TADAICTBHOE COSTMHEHHE e m3mepsith DJIC 1 BHYTPEHHEE COMPOTUBIICHUE | AJIEKTPOHHBIH ompoc, | § 108 ynp. Ha
HeJesst .
A CoennHeHne POBOTHHKOB P HCTOYHHUKA TOKAQ, _ | ycrabie OTBETHI Ha | c. 359
. L]
IPOBOJTHHKOB p BBITIOJIHSTH PACUETBI CUUIbI TOKA W HANPSKCHAH | 5oroocpr Perenme 3ama.
Ha YJacTKaX MEKTPHUCCKOH IIeTIH;
JlaboparopHas
pabota Ne 10 JlabopaTopras pabora:
e coOmromaThb TpeGoBaHUS TEXHUKHA .
«3yuenue HaJIn4ne MPaBUILHOU
26 JlabopatopHas pabota «/3yucHue Oe3omacHOCTH TpU paboTe ¢ BIIEKTPHUCCKUMHU
126/3 MOCJICIOBATEIHEHO 3anMcu pe3ynbTaToB | YMp. Ha C.
HemeJs MOCTIETOBATEIEHOTO U TIAPAIUIETHHOTO npubopaMu; paboTaTh B TPYIIIIE; .
ro u MPSIMBIX nusmepennit, | 361(1)
COE/IMHEHUSI TPOBOHUKOB) Pacdet o moyryueHHBIM pe3ybTaTaM MPsIMBIX
mapauieIbHOro . orBeta B eaunurax CU,
M3MEpEeHN 3aBUCHMOT0 OT HUX ITapameTpa.
COCTMHCHUS BBIBOJIA.
POBOTHUKOB
26 I — ® npuMeHsTh npasuia Kupxroda s pacuera DpOHTATBHBII ompoc,
127/4 CIOMKHBIX SMCKTPIICCKHX LCTICH, JNEKTPOHHBIH ompoc, | § 109*. ynp.
HeAeJs | Ha COCNMHEHNE IIpasuna Kupxroda ® [IPUMEHSTH 3HAHUS K PEIICHUIO (PU3HUCCKUX 361(2
TPOBOJIHAKOB 3a/1a4 (BBIYMCIUTENbHBIX, KAYECTBEHHBIX, YCTHBIC OTBCThI Ha | Ha C. (2)
rpadhUIecKux) Bonpockl. Pemenne 3agau.
2 Pabora u DpoHTANBHBII ompoc,
6 ® BBISBJIATH CMBIC] TEPMHHOB B IIPSIMETHOM, .
128/5 MOIITHOCTb Pabora 1 MOIIHOCTD TOKa. 3aKkoH JKoyns— AIIEKTPOHHBIH ompoc, | § 110. ynp. Ha
Heesst MEXIPEJMETHOM M METANPEIMETHOM
MTOCTOSTHHOTO Jlenma YCTHBIE OTBETHI Ha | c. 364(1,2)
KOHTEKCTax
TOKa BONpOCHL. Pemrenne 3amau.
® MIPUMEHSATH 3HAHUSA K PEIICHUIO (PH3HMUSCKIX N
26 . OpOoHTANBHBII orpoc,
129/6 Pewenue 3amau BBIMOJIHATEH PACUCThI CHJIbI TOKA M HANPSKCHU I 3a71a4 (BBIYMCIIUTEIILHBIX, KAYCCTBEHHBIX, BN —— ompoc. | § 110. ynp. Ha
HejeJs1 | Ha paboTy U Ha y4acTKax 3JICKTPUICCKOU LCTIH; rpadU4ecKuX) Ha YPOBHE ONICPUPOBAHUS CTHg)e OTBETHI P H; c. 36 4(:;/ 4) )
MOIIHOCTH TOKa AHAIM3UPOBATh LECTIH MOCTOAHHOI'O TOKA. CIIeYIONIMMH UHTEJUIEKTYaIbHBIMU OTNIEPALIASIMU: Y ) ’
BoNpockl. Pemenue 3agau.
MTOHUMAaHKE
26 OIEeKTPOABIIKY I e M3MepsTh CHITY TOKa, HaNpsuKeHHue, MorHocTs | PPOHTATbHBIH ompoc, §111—113*
130/7 ast cuia. 3aKoH DNeKTpOIBIKYyIIas- cuia. | arpBaHMYeCKHe AIIEKTPHYECKOTO TOKA; JJIEKTPOHHBIH orpoc, YD, Ha ¢ !
HepeJs o . .
A OMa 1J1s1 TONTHOM | 2JIEMEHTBI. AKKYMYJISITOPHI. * wusmepsrh J/IC 1 BHYTPEHHEE CONPOTHBICHHE YCTHBIE OTBETBI Ha | 375 (1-3)
enu MICTOYHHKA TOKa, BOMpOCHL. Pemrenue 3amay.
27 Pemmenue 3a1ay 3axon Oma ays mosrHoM 1end. 3akoH Oma is e M3MepsTh CHIIY TOKA, HANIPsKEHHE, MOmHocTs | PPOHTATbHbIH ompoc,
131/8 o ydacTtka 1emnu, coaepxkarniero JJ[C. Pabora u ANEKTPUIECKOTO TOKA; AEKTPOHHBIN omnpoc, | ynp. Ha c. 372
Hefe1s | Ha 3aKOH UMA UL | voupocTh TOKA HA yYacTKe LEMH, COAEPXKALIEM * m3mepath OJIC 1 BHYTPEHHEE CONPOTUBIEHHUE | yCTHBIC OTBETHI na | (4, 5).
IIOJIHOM LICITH . Pacuer Clo’KHBIX MEKTPUUYECKUX IIeTeH. ;
1 OJIC. Pacuer cio JNEKTpUYEC Lermne HWCTOYHUKA TOKA; BompockL. Pemene 3a1a4.
JlabopatopHast c(hOopMHUPOBATh YMEHHS COCTaBIIATH npocteiimue | JlabopaTopHast pabora:
27 pabora Ne 11 EE ;ﬂe;iznggbp% gizljf{f;?&gg;g;eé I;.I%)J(II/IHLI JJIEKTPUYECKUE LIETIH, ONIPENEIATH IOIPEIIHOCTH | HAJIM4YUE [IPaBWIBHOMN
. ~ >
132/9 peneas «M3mepenne D]IC rpapuKy, MArpaMMBbl H Ap.); puOOPOB U H3MEPEHHUS; 3aMMUCH pesyJIbTaTon yrp. Ha c. 373
U BHYTPCHHETO OLIeHNBATH JOCTOBEPHOCTD AAHHBIX, TIOMYHeHHBIX Pacder mo mosryueHHBIM pe3yIbTaTaM MpsIMBIX MIPSIMBIX N3MEpeHHH,
COIIPOTHBIICHUS B DH3MUECKOM SKCTIEPUMEHTE HM3MEpEeHUH 3aBICHMOTO OT HUX ITapaMeTpa orBera B emmHumnax CU,
MCTOYHHKA TOKa (KOCBEHHBIC U3MEPCHNSI) BBIBOJIA.
Pemenne ® NPUMCHSTH 3HAHUS K PEHICHUIO (hHU3UUICCKUX N
OpOoHTANBHBIN orpoc,
27 KOMOWHUPOBAHHBI 3a1a4 (BBIYMCIIUTEIILHBIX, KAYCCTBCHHBIX, .
133/10 o ANEKTPOHHBIN ompoc,
Hemesl | X 3a/1a4 Ha Pacyer CI0/KHBIX JIEKTPUYECKUX LIETEH. rpau4ecKnx) HAa YPOBHE OMEPUPOBAHUS CTHBIC OTBCTHI o P., Ne 829, 830
JNEKTPUYECKHE CIIEIYIONIMMU MHTEIUICKTYAIBHBIMU OIEPAIIUSMH: y

Henu

IMOHUMaHHE,

BoImpockl. Penienue 3aaay.




XV. AneKkTpuM4eckui ToK B pas3nuyHbIX cpeaax. 14 yacoB

27 IEKTDOHHAS ® OOBSCHATh MEXaHU3MBI AIEKTPHICCKON DpoHTANBHBII onpoc,
134/1 I OBOEHMOCTL OnexTpudecKas IpOBOAUMOCTD PA3IUUHBIX MPOBOIMMOCTH Pa3IMIHbIX BCIICCTB; 3IEKTPOHHBIN ompoc, | § 114; I., Ne
HeJesst
A P BelecTB. DNEKTPOHHAS IPOBOAUMOCTh METALNOB. | ® APIYMCHTHPOBATH IPAHHIIBI IPUMECHUMOCTH YCTHBIE OTBETHI Ha | 559
METaIIOB Owma:
3aKoHa UMa, Bompockl. Penienue 3aaau.
3aBUCHMOCTD
27 CONPOTUBJICHUS DpOoHTaIBHBII orpoc,
13/2 MIPOBOJIHUKA OT JIEKTPUIECKast IPOBOJMMOCTE PA3TUIHBIX JIEKTPOHHBIH )i 115; ynp Ha
Hexest POBOZL 0 JneKTpHce POBOZIMMOCT pa3 o OupeensTh TeMIEPATyPy HATH HAKAIMBAHUS, | o r PO ompoc, | § 115; ynp
TEeMITepaTyphl. BEILECTB. DJIEKTPOHHAS IPOBOJMMOCTH METAIIJIOB. yCTHBIE OTBETHI Ha | €. 380
CBepXIIpoBOIUMO Bonpockl. Penienue 3anay.
CTh
DNEeKTPUICCKHH N
DJIEKTPUYECKHUH TOK B IOJIYIPOBOJIHUKAX * OBBACHATL MEXAHH3MbI JICKTPUICCKON DpoHTATBHBIN orpoc
136/3 28 ToK B COGCTgeHHaSI " HpI/IMeCHaz POBOA : IIPOBOANMOCTH YUCTHIX MTOJIYIPOBOIHUKOB; p . poc, §116: M. N
TTOJYIIPOBOTHHIKA o 3JIEKTPOHHBIH orpoc ; M., Ne
Heens | C}(I)gé rnenag g | 2EKTPONIPOBOMMOCTE TIOMYIIPOBOHHKOB., *  OOBACHATH MEXAHM3MBI DIIEKTPHUECKOIT cmg)e N p > | 265 268
: AKIIENTOPHBIE U IOHOPHBIE TIPHUMECH. TIPOBOAMMOCTH TIOTYTIPOBOJHUKOB TIPU HANMYMK | P ' :
rpuMecHas MpuMeceit; BoIpockl. Pemenue 3anad.
TIPOBOANMOCTH
28 ODIEKTPOHHO- ® U3MEPATH NEKTPUUECKUIT 3aps/T IEKTPOHA; ®poHTAIbHBL ompoc,
137/4 Heaes1 | AbIPOYHBIN DIeKTPOHHO-ABIPOYHBII TIEpexXo] (p—n- 4 CHUMATD BOJIBT - AMIIEPHYIO XapaKTEePUCTHKY EKTPOHHBI ompoc, | § 117%; M., Ne
IEePEXO/I. nepexon). [1oaynpoBOJHUKOBBIN JHO/T. nno1a; 570
T[0Ty IPOBOAHUKO ® yMeTh KJIacCH(UIIMPOBATh U COOMPATH YCTHEIC OTBETHI Ha .
. UH(POPMAIUIO BOTIPOCHL. Pemrenne 3amayq.
BBIH TMOT
28 ® OOBSCHATH BOJIBT - aMIIEPHYIO XapaKTEPUCTHKY DpoHTaNBHbIH ompoc,
138/5 Henenst | T T TIOJTYIIPOBOTHUKOBBIX IPHOOPOB; JIEKTPOHHBIH ompoc, | § 117%; T, Ne
paH3nuCTOp panzucTop. TepMHUCTOPBI U POTOPE3UCTOPHI. * YMETh KIAaCCHOHMIMPOBATD 1 COOHPATH yeTHbIE OTBCTHL wa | 571
nHpOpMANHNIO
topmarn Bompockl. Pemenwue 3aay.
28 TIpuMeHeHHe ® CpaBHMBATH MH(POPMAITHIO (HATpUMeEp, OponTATBHEIH ompoc,
139/6 HEMEMS | | oo o HHKO [IprMeHeHre TOTYIPOBOJHIKOBEIX IIPHOOPOB B MTOITOTOBBTE CPABHUTENBHYIO TAOIHILY «», 3IEKTPOHHBIN ompoc, | § 117*; ynp Ha
BLIXyl'I pI/I6OHOB OBITY ¥ TEXHUKE. BEIIICIIUTE KpHTePgIHa 1o K%TOPHM Bbl YCTHBIE OTBETHI Ha | €. 390
TPYKTYpUPYET K1 TaOIHIIbI);
puroop CTPYKTYypHupyeTe 0JI0 aOITHIIBI); Bonpockl. Penenue 3anay.
28 ® [IPUMEHATH 3HAHUS K PELICHUIO (PU3NIECKUX .
JIByXaIeKTpoiHasl JIEKTPOHHAS JIaMIa — JTHOJ. OpoHTATBHBIN orpoc,
Hexes . 3aj1a4 Ha yPOBHE OIEPUPOBAHUS CIIEAYIOIIUMHU .
140/7 OneKkTpu4ecKui TpexaneKTpoaHas 3NEeKTPOHHAs JIaMIIa — TPUO/. JIEKTPOHHBIH orpoc, )
MHTEJUIEKTYaJIbHBIMU ONEepallusiIMU: IOHUMaHHeE, §118;
TOK B BaKyyMe DJIEKTPOHHBIE MTyYKH. DIEKTPOHHO-ITyYeBast yCTHBIE OTBETHI Ha
IIPUMEHEHNE, aHATIN3, CHHTE3, OLICHKA,
TpyOKa. BOIpoCkl. Pemenue 3amad.
000011IeH1E, CHCTEMATH3 AL
29 4 CpaBHHMBATh I/IH(I)OpMaIlI/I}O (HanpglMep, quOHTa.HBHBIﬁ 0I1poc,
MIOJITOTOBETE CPABHUTEIBHYIO TaOIHILY o .
141/8 [Ipumenenne JJEKTPOHHBIN ompoc, | § 118; ynp Ha
HeJeas P TexHnueckoe NPUMEHEHUE TOKA B BaKyyMe. «IIpnmeneHne Toka B BaKyyMe», BBIICINTE P poc, 39 4' ynp
TOKa B BAKYyyMeE KPUTEPUH, TI0 KOTOPBIM Bbl CTPYKTYpPUpPYETE YCTHEIC OTBETEI Ha | C.
OJIOKH TaOJHIIBI); Bonpockl. Pemenue 3amay.
® IIPUMEHATH 3HAHUS K PELICHUIO (PU3NUECKUX N
29 OpOHTAIBHBII oIpoc,
. . 3aj1a4 Ha yPOBHE OIEPUPOBAHUS CIEAYIOIIUMHU .
142/9 OneKTpuIecKuit CrpaBemBocTh 3akoHa OMa. DIeKTpUIecKuit JIIEKTPOHHBIH orpoc,
HejeJst MHTEJIEKTYaIbHBIMH OTIEpallisIMI: OHIMaHHE, §1109.
TOK B )KMJIKOCTSIX. | TOK B PaCTBOpPax M pacIulaBax 3JIEKTPOIUTOB YCTHBIE OTBETEHI Ha

TPUMEHEHNE, aHAITN3, CHHTE3, OTICHKA,
0000111eHIE, CHCTEMATU3AI[Us

BOIPOCHI. Pemenne 3aa4.




® cpaBHHUBaTh HH(MOPMALHIO (HaIpUMep,

29 3AKOHbI K ®poHTANBHBII ompoc, § 119; ynp. Ha
HOATOTOBLTE CPABHUTEIBHYIO TAOIHILY " ; .
143/10 Hexenst | HMeKTpOH3a 3akoH d7eKTpon3a. TeXHnIecKoe MpuMeHEeHHE «TIpUMCHEHHE TOKA B MEKTPOTHTAX, DJIEKTPOHHBIN orpoc, C. 407—-408 (8,
Dapazes SJICKTPOJIN3A. BBLICIIUTE KPUTEPUH, I10 KOTOPBIM BbL YCTHBIC OTBCTBI Ha 9)
CTPYKTYypHpyeTe OJIOKH TaOJIHUIbl); BONpOCHL. Pemenne 3amau.
® MIPUMEHSATH 3HAHUSA K PEIICHUIO (PH3HMUSCKIX N
29 OpOoHTANBHBIN orpoc,
3aj1a4 Ha ypOBHE OIIEPUPOBAHUS CIEIYIOIIUMHU .
144/11 Pewenue 3agau KnaccuduimpoBats HHPOPMALIHIO, MATSPUAIIEL, 3JICKTPOHHBIN o1poc,
HEACNST | 1o sexTpormis MMOCBSIICHHBIC YJICKTPOJIN3 MHTCILTCKTYQILHBIMH OTICPALIAMA. TIOHUMAHHC, CTHBIE OTBETHI Ha M., Ne 579.
™ p y: NIPUMEHEHHE, aHAJIU3, CHHTE3, OLICHKA, y
BONpockl. Pemenue 3agau.
0000111eH1E, CHCTEMATU3ALUS
29 DJIEeKTPUIECKHH TOK B ra3ax. ® CpaBHUBATH HH(OPMALNIO (Hanngep, T OpOHTAIBHBIN o1poc, § 120; ynp. Ha
N . . MOJITOTOBBTE CPABHUTEIBHYIO TabIHIy « THITBI . ; .
145/12 Hexenst DneKTpuIecKuit HecaMocTosTENBHBIN 1 CAaMOCTOSITEIIBHBINA CaMOCTOATENBHOTO Pa3psIa», BBLICIHTE 9JIEKTPOHHBIN oI1poc, c. 407—408
TOK B Tazax paspsbl. Pa3nuuHble THITBI CAMOCTOSTEIBHOTO KPUTEPHH, TI0 KOTOPHIM BbI CTPYKTYPHPYETE YCTHBIE OTBETHI Ha (12)
pa3psa U UX TeXHHYECKOE MPUMCHEHHE. 6J10KH TaOJIHIIBI); BOMpOCHL. Pemnrenue 3amay.
30 ® CpaBHMBATb I/IH(bOpMa]_II/IIO (HaHngep, chOHTaJ_I])HI)Iﬁ oIpoc,
MIOJIrOTOBLTE CPABHUTEIIBHYIO TAOIHILY . %
. DJIEKTPOHHBIN ompoc, | § 121%*; M., Ne
146/13 nenens | Ilmasma [Ina3ma — yeTBepTOE COCTOSIHUE BEILIECTBA. «llnasma B TEXHHUKE, TJ1a3Ma B KOCMOCE»; P poc, 585
® BBIJIENATH KPUTEPUH, IT0 KOTOPBIM YCTHBIC OTBCTBI Ha :
CTPYKTYPUPYIOTCS OJIOKH TaOJIHUIIbL); Bompockl. Pemenue 3aad.
® 0000maTe HHPOPMALIHIO/3HAHUS (HAIIPIMED, DpoHTANBHBI orpoc
147/14 30 IoBTOpHUTENEHO- T ey —————— MIPEICTaBbTE B BUJE TAOIHUIIBI/CXEMBI/PUCYHKA; TeKTOOHHEL on OC’ § 122%; ynp.
Hegeasa | oboOmarommit P ) ® BBICTPAMBATh CBOIO OYIYIIYIO P PO% | ia . 407—408
«DIEKTPUYCCKHIA TOK B Pa3IUIHBIX CPENAX» YCTHEBIE OTBETHI Ha
YPOK 00pa30BaTENBFHYIO TPACKTOPHIO B ACTICKTE Borpocsr, Pemerie 3axau (1,2, 11).
podeCcCHOHANBHOTO CaMOOIIPEACIICHHSI POCHI. )
XVI. ®duszuyeckunii npakTukyM. 15 yacos
Pabora B rpymmax, 3amucu
148/1 30 B — WHCTpyKTaX M0 TEXHUKE O€30IaCHOCTH. ® CcpaBHHMBATh HH(POPMAIHKIO (HApUMED, pe3yIbTaToOB mpsiMbIx | OT4eTsl Mo
HepeJs p Y IMorpemHOCTH N3MEPEHUS MOJITOTOBBTE CPABHUTEIFHYIO TaOIHITY W3MEpeHuii, oTBera B | pabore
enqnauniax CU, BeiBoia.
N ., | Pabora B rpynmnax, 3anucu
149/2 30 DuU3NpaKkTHKYM U3ydenue Broporo 3akoHa HeroToHa Sauer TCOPCTHICCKHI, MPAKTHACCKHIL, | e J'II)TaTOIl)3y ’n SIMBIX Oruetsi o
Heesst P Y M p 9KCTIEPUMEHTAIILHBIN TaIlbI. pesy . P pabore
U3MEpeHHuil,
. . | Pabora B rpymnmax, 3amnucu
150/3 30 B — Wzydenne 3akoHa cOXpaHEHHUS UMITYIIbCca TIPU 3auer TEOPETUIECCKUH, NPaKTHYECKHH, | HbTaTOIl)By ’H IMBIX OT4eThI o
HeJesst p Y COYyJIapEHUH CTAJIBHBIX IApOB 9KCTIEPUMEHTAIIbHBIN JTallbI. pesy o p pabore
HU3MEpEHHH,
N ., | Pabora B rpynmnax, 3anucu
31 . 3auer TEOPETUYECKUA, MPaKTUYECKUIH, by ’ OT4eTH 1o
151/4 Ou3npakTUKYM Wzmepenne KII/l HakJIOHHOH IIIOCKOCTH . Pe3yNIbTaToB TIPSMBIX
HeJesst 9KCIIEPUMEHTAIILHBIN JTaIlbl. N pabore
M3MEpEeHUil,
. ., | Pabora B rpymnnax, 3anucu
152/5 31 du3npakTHKyM Wzmepenue monyis FOHra pe3ussl 3aser TEOPETHHECKH, MPAKTHHECCIHI, | oy HbTaTOI])By ’n SIMBIX Oruetsi o
Hejesst p Y P Y p 9KCTIEPUMEHTAIIbHBIN TaIlbI. pesy o p pabore
HU3MEpEHHH,
o ., | Pabora B rpymmax, 3anucu
31 Ompenenenne k03O GUIMEHTA TOBEPXHOCTHOTO 3auer TEOPETHYECKHI, NPaKTHYECKHIA, Py ’ OTyeTsl 0
153/6 OU3IPaKTHKYM €3yJIbTATOB OPAMBIX
Heesst P Y HaTsDKEHUS! )KUIKOCTH 9KCTIEPUMEHTAIILHBIN 3TaITbI. pesy . P pabore
M3MEpeHuii,
. ., | Pabora B rpymmnax, 3anucu
154/7 31 OU3NpaKkTUKYM N3mepeHne BIaKHOCTH BO3IyXa 3aser TEOPETHHECIHH, MPAKTHACCKHIL, | oy anaToiy ’n SIMBIX Oruetsi o
HeJesst p Y P y 9KCTIEPUMEHTAIIbHBIN 3TaIlbI. pesy p pabore

H3MEpEeHUid,




Pabora B rpymmnax, 3anucu

31 3auer TEOPETUYIECKUH, MPAaKTUYECKUH, OT4eTsl o
155/8 Om3NpakTHKYM W3mepenne eMKOCTH KOHICHCATOPa N pe3yJbTaToB MIPSIMBIX
HeJesst SKCIIEPUMEHTAIIbHBIN 3TaIlbI. N pabore
M3MEpeHHil,
N .. | Pabora B rpymnax, 3anucu
156/9 32 B S — M3mepenne yaensHOro COPOTHRICHHS 3ager TEOPETUIECCKUN, MPaKTHIECKHH, | J'IbTaTOI;y ’n MBIX OT4eTs o
HeJesst p Y MIPOBO/IHHUKA 9KCTIEPUMEHTAIILHBIN 3TalTbI. pesy . p pabore
M3MEpeHuii,
N ., | Pabora B rpynmnax, 3anucu
157/10 32 B ——— PacmmpeHnue npenena uzMepeHus 3auer TEOPETUYECKU, NPaKTHYECKUH, | anaTolljsy ’n IMBLX OTueTsl IO
Heesst p Y BOJIbTMETpa/amIepMeTpa 9KCTIEPUMEHTAIILHBIN TaIlbI. pesy N p pabore
U3MEpeHHuil,
158/1 32 Wzyuenne TemmepaTypHON 3aBHCUMOCTH o .| PaGora B rpynmax, samucu
dOU3NpaKTUKYM 3auer TEOPETUIECKUHA, MIPaKTHYCCKHM, PE3YIBTATOB TIpAMBIX OTyeTsl 0
1 HeJiesIst COIPOTHUBIICHHS METAILIOB -
OKCIICPUMEHTAJIbHBIN OTallbl. H3M€p€HI/II>'I, pa60Te
159/1 i . . | Pabora B rpymnmax, 3amucu
32 DdU3NPaKTUKYM sydenne TeMrepaTypHOH 3aBUCHMOCTH 3auer TEOPETUYECKUHM, MPAKTUYECKUH, pe3yanaTOI])3y ,HpSIMBIX OT4eTsl IO
2 HeJesst MOJYIIPOBOTHUKOB -
9KCTIEPUMEHTAIIBHBIN 3TAIIbI. H3MepeHH, pabore
32 3auer TEOPETUIECCKUN, MPaKTUIECKUH, Pabora B rpynmax, sammcu OT4eTs o
160/13 DU3NPaKTUKYM H3ydeHue momynpoBOAHUKOBOTO IO/ ., PE3yIILTATOB OPAMBIX
HeJesst SKCTIEPUMEHTAIILHBIN 3TaITbI. . pabore
M3MEpeHuii,
33 3auer TEOpPETUYECKUI npakTuyeckuii, | Pabora B rpynmax, Oecena
161/14 DU3NPaKTUKYM [MoxBeneHne UTOrOB PaboThI, pa3bop OMUOOK. peTi’ ’ P ’ Py ’ A Her 3ananus
HeaeJas OKCIICPUMEHTAJIbHBIN OTallbl.
33 3auer TEOPEeTUIECKUI npakTudeckuid, | Pabora B rpynmax, 6ecena
162/15 du3npakTHKyM [oxBeneHne UTOroB padoThL, pa3bop OMmMUOOK per ’ P ’ py ’ A Her 3amnanus
HeJ1eJIst 9KCIIEPUMEHTAIIbHBIN TAIlbI.
XVII. IloBTopenue. 8 yacos
163 — 33 .34 Penrenne KOMOMHUPOBAHHBIX 337134 HA
168 Hexest [ToBTOpenue noBTopenue no Mexanuke, MKT, BrrsaBienue npoOenoB B 3HaHUSX, TOBTOPEHHUE Pabora B rpynnax, 6ecena | HeT 3agaHus
IIEKTPOJMHAMHKE
169, 34
170 HefeJIs Peseps HeT 3apaHus
Kane}mapno-TeMaanecxoe IVIAHUPOBaHUE
11 kaacc
= v
=B s g OcHoBHBIE BU/IBI YUeOHOH /1€ TETLHOCTH Bunt Tomammee
Ne, n/m 2 & 33 Conep:xanue yueOHOT0 npeaMera o0yuarommxcsi
Oz [ & KOHTPOJIS 3aJlaHHe
=
OCHOBbI JIEKTPOAUHAMMUKM (npogomkerue) (19 yacos)
I. MarHutHoe none (8 yacos)
N MarauTtHble B3auMOJICHCTBUSI. MarHUTHOE TI0JIe §1(1),
BsaumoneiictBue ) . o
" 1 Toxop. Marmnrioe | TOKOB: OTkpbiTHE DpCTeaa; B3auMo/ieiicTBIe IToHUMAaTh, YTO MATHUTHOE MOJIE — OCOOBIH BUJT becena mno  m3yd4eHHOMY | Bompocs 1-3
netens | o ’ TOKOB; 3aMKHYTBIH KOHTYp C TOKOM B Marepuu Marepuany. Ha cTp 10
) MarHMTHOM I0JIE




. DpoHTANIBHBIN ompoc,
1 BexTop MarHuTHOI . YMeThb onpeAensaTh HalpaBIeHUE BEKTOpa N §1(2), 3amaum
2/2 HampasiieHue 1 MOJyJib BEKTOpa MarHUTHOM o 9JICKTPOHHBIN oIpoc,
HemeNsl | MHIYKIHH. . MarHUTHOHM WHTYKIIUU U PAaCCUNUTHIBATh €TO macrp 10
WHAYKOHWUA. JIMHUM MarHUTHOM HHAYKIUHA. YCTHBIC OTBETHI Ha BOIIPOCHI.
YHCIIEHHOE 3HaUCHHE.
Pemenne 3amau.
1 3akon Amriepa. Bzaumonericteue ®DpoHTANBHBII ompoc, | § 2, 3agaum 1-
3/3 YMeTh onpeaensiTe MOyJib U HalPaBJIEHUE CUJIbI
Hemeas | 3aKoH Amiepa. napauIeNIbHBIX TOKOB. Exqnanna n3mepenus Amiena YCTHBIE OTBETHI HAa BONPOCHL. | 3 Ha cTp 16
cuibl ToKa. 3akoH buo—Casapa—1Jlamuiaca pa. JlabopaTopras pabotaNel
1 OpOoHTANBHBII ompoc,
4/4 [Ipumenenne DNEeKTPOU3MEPHUTEINBHEIC TTPUOOPEI. 3HAaTh YCTPOWCTBO U MPUHIIAT paObOTHI AIIEKTPOHHBIH ompoc, | §2,3°
He/eJIs
A 3akoHa AMrepa I'pomxorosoputens. JJIEKTPON3MEPHUTEILHBIX TIPHOOPOB. YCTHBIE OTBETBI Ha BOIIPOCHL.
Pemenne 3anau.
Jlaboparopnast
pabora Nel JlabopaTopHas pabora: §2.3°
= 3a7a4n
1 «Habmronenune . . 3aliCu pe3yILTaTOB ’ A
5/5 . JlelicTBHE MarHUTHOTO TOJSI HA TOK YMeTh aHaTU3UPOBATh PE3YIbTATHI HAOIFOICHHIA M Ha cTp 19
HeaeJst JCHUCTBUA MpAMBIX U3MCPCHHUHU, OTBETA
MArHUTHOTO I10J14 B enqunnnax CH, BeiBoza.
Ha TOK»
. . OpOHTAIBHBII ompoc,
9 JIGI/ICTBI/IG MAar"avTHOT'O ITOJIA Ha IBMKYIIIUHCA VYmern ONPECACIIATHL HATPABJICHUE U MOIYJIb CUJIBL SIeKTDOHHbIIH ompoc §4 3a1a4u Ha
6/6 Cuna Jlopenna. 3apsn. [Ipumenenue cunel JlopeHia. Jlopenna. 3HaTh YCTPOHCTBO HUKINYECKUX P poc, crp 23
HeJes M . YCTHBIE OTBETHI Ha BOIIPOCHI.
[IMKIHYecKuit YyCKOPHUTETb. YCKOpHUTETEH.
Pemenue 3anay
DpOHTAIBHBII o1mpoc, §5
. 3aJa4uM Ha
2 [ToBTOpeHnue. YMeTs pemath 3ajaui Ha HaXO0K/IEHUE CUIIBI JIEKTPOHHBIH orpoc, A
77 Cua Amnepa Cuna Jlopenna. cTp 26
HepeJs | Pemenue 3amad. Awmmnepa u cunsl JlopeHna YCTHBIE OTBETHI Ha BOIIPOCHI.
Pemenue 3amau.
MarnuTtHas IpOHUIIAEMOCTh —
M XapaKTepUCTUKAa MarHUTHBIX CBOICTB BEIIECTB. DpoHTaNBHBIN orpoc,
arHUTHBIE .
. Tpu kmacca MarHUTHBIX BeiecTB. OObsICHEHHE 3IEKTPOHHBIN ompoc, | §6, 3aga4n Ha
2 CBOMCTBa . YMeTh 00BSCHSTH Mapa- U IMaMarHeTH3M,
8/8 napa- u auamarsern3ma. OCHOBHBIE CBOMCTBA o YCTHBIE OTBETHI Ha BONPOCHL. | ¢Tp 26 EI'D
HeleJIsl | BEIeCTBa. CBOMCTBA MarHeTUKOB
(eppomarnerrkoB. O npupoe Pemenue 3a/1a4.
tdheppomaruermsma. [Ipumenenne [TpoBepounas padora.
dbeppomaraeTnkoB. MarHUTHBINA THCTEPE3NC.
II. DnexkTpomaruuTHas nHAyKnus (11 yacos)
OTKpbITHE . OpoHTANBHBII o1npoc,
., | Orkpertne ®apanes. [ToTok MarHuTHON OOBSICHATH BOSHUKHOBEHHE HHAYKIIMOHHOTO ., §7, 3amauu Ha
2 3JIEKTPOMArHUTHON . . JIEKTPOHHBIN orpoc,
9/1 nHAYKIMY. OU3UYecKUil U TeOMeTpUdYecKuit ToKa. [IoHMMAaTh CMBICJI MAaTHUTHOTO NOTOKA U crp 34
Heae st WHAYKOHWUA. YCTHBIC OTBETHI Ha BOIIPOCHI.

MarsuTHBIN TOTOK.

CMBICJI MArHUTHOI'O IIOTOKA

3HATh (OPMYJTY IS pacueTa

Pemenue 3anau.




Hamnpagsnenue ®poHTANIbHBIN orpoc
2 . > 1 §8(1), 3anaun
102 WHIYKIIMOHHOTO Hanpasnenne nHIyKInOHHOTO ToKa. [IpaBmino YMeTh HaXOUTh HAIPaBJICHUE HHIYKIIHOHHOTO AIIEKTPOHHBIH orpoc, 19
HepeJs Ha CT
A toka. [IpaBuino Jlenna. TOKaA. YCTHBIE OTBETBI Ha BOIIPOCHL. P
Jlenna. Pewenue 3anau.
Jlaboparopnas
3 pabora Ne2 JlaGopaTopHas pabora: ToBTopuTs
113 Hexens «M3yuenue SIBneHue 31EKTPOMarHUTHOM UHIYKITUI YMeTh aHaM3UPOBaTh Pe3yIbTAaTHl HAOMIONEHUH | 3allMCH pe3yIbTaToB §4-8(1)
A SIBJICHUS MPSIMBIX H3MEPEHHH, OTBETa
JIEKTPOMArHUTHON B equnnnax CH, BeiBofa.
UHIYKLIUWD).
OpOoHTANBHBII ompoc
3 3akoH P . poc,
o o o DJIEKTPOHHBIN ompoc, | §8
12/4 HeleJsl | DJIEKTPOMAarHUTHOM | 3aKOH 3JEKTPOMArHUTHON MHIYKIUH. 3HaTh 3aKOH 3MEKTPOMArHUTHOW UHIYKIIUH.
YCTHBIE€ OTBETHI Ha BOIIPOCHI.
HHITYKIHH.
Pemenue 3anay.
3 ®poHTaNBHBIN ompoc,
IToBTOpEHUE. 3aKOH 2J1€KTPOMAarHUTHON UHIYKLIUU. 3JIEKTPOHHBIN onpoc, | Ne 923 -925P
13/5 Heaes . [IpuMeHsTH 3HAHUS UIA PELICHUS 3314
Pemenue 3amay. MarHuTHBIH TOTOK. YCTHBIE OTBETHI Ha BOIIPOCHL.
Pemenue 3anay.
DpoHTaNBHBIN o1poc,
3 Buxpesoe [ToHnMaTh B3aMMOCBSI3b IIEPEMEHHOTO N
. N AIEKTPOHHBIN ompoc, | §8, Ne 927P
14/6 HeleJsl | DJIEKTPHUUECKOe CBolicTBa BUXPEBOT0O AJIEKTPUUECKOTO MOJIS MardMTHOTO U 3JIEKTPUUYECKOTO TOJIEH
Hone YCTHBIE OTBETHI Ha BOIIPOCHI.
) Pemenue 3amauy.
OJIC vHAyKIWH B
A FYKIL O/JIC MHAYKIMHU B IBHXKYIINXCS MIPOBOIHHUKAX. .
JBUXKYLIUXCS N YwMmets paccuntbiBaTh DC HHAYKLINU B OpoHTANBHBII ompoc, | §9, 10 3amaumn
3 DNEKTPOIUHAMUICCKAN MIKPOQOH.
15/7 MIPOBOHUKAX. JBHKYLIMXCS TPOBOTHUKAX. YCTHBIE OTBETHI Ha BONPOCHI. | Ha cTp 42
Hejess WHayKIMOHHBIC TOKH B MACCHBHBIX
DneKTpouHaAMHIYEeC Pewienune 3anau.
N MIPOBOAHUKAX.
KU MUKPO(OH.
CaMOMHIYKIIHS. YMeTh onpeaensaTe HallpaBieHUe U MOYJIb TOKa DpoHTaNbHBIA onpoc,
4 CamonHaykuus. MHAYKTHUBHOCTB. DHEPTHS N
16/8 MHOyKTUBHOCTB. CaMOMHIYKUUHU. YMETh PACCUUTHIBATH SHEPTUIO 9JIEKTPOHHBIN ompoc, | §11, 12
Heaessl MarHMTHOT'O TOJISl TOKA.
Oneprus MarHUTHOTO TOJIS. YCTHBIE OTBETELI Ha BOIPOCKI.
MarHATHOTO TIOJISL. Pemenne 3amad.
4 DNeKTpOMarHUTHOE [Tonumars cy1iecTBOBaHUE €IUHOTO Pa6ora B rapax
17/9 p DJNeKTpOMarHuTHOE I0JIE. Y pax, Tabnuua
HeleJs | Toe. 3JIEKTPOMArHUTHOTO ITOJISt odopmicHHE T1ab0paTOPHOU
paboThl
4 [oTOpeHHe. ®poHTaNBHBIN ompoc, | § 10, 12 uroru
18/10 IIpuMeHATH 3HaHUA [UIA PEeLIeHUs 3334 .
Heneas: | Pemenue 3amau. SJEKTPOHHBIN OTIpocC, | rnaBbl 2
YCTHBIE OTBETHI HA BOIPOCHI.
KonrponbHas
padota. Nel mo
4 . MarauTtHoe 1oJje. DIeKTpOMarHUTHAS
19/11 Teme: «MarHuTHoe [IprMeHsATh 3HaHUS 71 PEeLICHU 3a1a4 Pabora B mapax. Pemenue | Her 3amanus
HeJess HHITYKIAS

noJe.
DeKTpoOMarHuTHAasI
WHITYKISDY

3aJa4.




KOJIEBAHUSA U BOJIHBI (43 yaca)
II1. Mexanunueckue koJieoanusi (10 yacos)

4 CBobonHEIE OpoHTANEHBIN ompoc, §13, No 416
20/1 KOJIeOaHHS. . 3HAaTh YCIOBHUS BOSHUKHOBEHHUS CBOOOIHBIX AIIEKTPOHHBIH orpoc, > ’
He/eJIs . CBob6oxaHbIe Konebanus. [IpyXKUHHBINA MasSTHUK. . 417
MateMaTHaecKuit KoJIeOaHuiH YCTHBIC OTBETHI Ha BOIIPOCHL.
MasTHHK. Pemenne 3anau.
5 HHAMHKa . DpoHTAIBHBIN OIIPOC 13, Ne 425.
21/2 A YpaBHeHHs KojieOaHNI MaTEMaTHIECKOTo U p o poc, 313,
HeleJas1 | KojaeOaTeapHOro 3HaTh 001Iee ypaBHEHHE KOJICOATEILHBIX CUCTEM. | 3JIEKTPOHHBIN OMpocC, 429
MPY>KUHHOT'O MasiTHUKOB.
JIBIDKCHUSI. YCTHBIE OTBETHI HA BOIPOCEI.
JlabopaTopras pabora:
2273 5 T ADMOHIECKHE YpaBHeHHUE TapMOHUYECKUX KOJICOaHUH. 3HaTh ypaBHEHUE TAPMOHUYCCKUX KOJICOAHUH, HAJTNYHC TIPaBHIIBHOMN §14
HeIeJs KOJI: Gamms 3aBHCHMOCTH IIEPHO/Ia ¥ YaCTOTHI KOJIeOaHHA (dhopMyIIBI s pacyeTa mepuoa KoineOaHui 3aIucu pe3yIbTaToB ’
’ OT CBOWICTB CHCTEMBI MasiTHUKOB MPSIMBIX M3MEPCHUMU, OTBETa
B eqununax CH, BeiBofA.
23/4 5 ®poHTANBHBIN ompoc, §14
Hegeass | ®aza xonebaHui. ®daza koneOaHMii. YMETh ONpeneiaTh a3y KoieOanui YCTHBIE OTBETHI Ha BOMIPOCHI.
Pemenue 3amau.
OpOoHTANBHBII onpoc
5 IIpeBpaienue P . poc,
24/5 JIEKTPOHHBIH ompoc, | §15
He/leJs1 | PHEPTUH IIPH TapmoHudeckre xoneOaHws [IpuMeHATH 3HAHUS [UIA PELICHUS 33124
YCTHBIC OTBETHI Ha BOIIPOCHL.
KOJICOAHMSIX.
Pemenue 3anay.
2506 5 OpOHTAIBHBII ompoc, | §15, 3agaun
Heneas | Pemenwne 3amay. Tapmonudeckre xoneOaHws [TpuMeHsTH 3HAHUS U PELICHUS 3314 YCTHBIE OTBETHI Ha BONPOCHI. | Ha CTp 63
CamocrosiTenpHas pabota
JlabopatopHas
pabora Ne3
«OnpeneneHue JlaGoparopuas pabora:
) OmnpezencHre YCKOPEHHUs CBOOOTHOTO MAJACHUS | OTpabOTKa IKCIICPUMEHTATBHBIX U
6 YCKOPEHUSI . 3aIucu pe3yIbTaToB
26/7 ~ _ TP TIOMOIIM MasiTHUKA HCCIIEIOBATENLCKUX YMEHHIA. M Ne 415 -417P
HeAedst | CBOOOIHOTO MPSIMBIX H3MEPCHHU, OTBETa
najieHus pu B eqununax CH, BeiBoAA.
TIOMOIITHA
MasITHUKa
3aryxaromue u YMeTh pacCUUTHIBATH TOJTHYIO SHEPTHIO OpoHTANEHBIN orpoc,
IIpeBpaienue SHEPTUN TIPU KOJICOAHHSIX. .
6 BBIHYK/ICHHBIC CUCTEMBI. 3HATH MTOHATHUS BBIHYXKICHHBIX AJICKTPOHHBIH ompoc, | §16, Bompockl
27/8 Brinyxnennsie konebanus. Pezonanc. N N
Henesst | KojeOaHusl. KosieOaHWH, pe30HaHCa, YCIIOBUI BOSHUKHOBEHHs | YCTHBIE OTBETHI Ha BONPOCHL. | Ha cTp 73
[Tpumenenune pe3oHanca u 6opnba ¢ HUM.
Pe3onanc. pe30HaHCa, IPaKTHYeCKOe 3HaYCHNE PEe30HaHca Pemmenue 3amau.
YcTHEBIE OTBETHI Ha
6 OmnpezencHre XapaKTePUCTUK KOJICOATENFHOTO | YMETh PACCYMTHIBATH TOJTHYIO SHEPTHIO Ne 435 -437P
28/9 Pemrenue 3anau. Bompockl. Pemienue 3amau.
HepeJst JIBIOKCHUS CHUCTEMBI. Pe30HaHCHYIO 4aCTOTY

Pa6ota ¢ yueOHIKOM




DpoHTaNBHBIN o1poc,
3JIEKTPOHHBIN omnpoc, | Mtoru rinass
6 Pemenne 3amay. Pemenne 3a1a4 Ha MexaHU9IeCcKHUe KOeOaHUA [IpuMeHsTH 3HAHUS U PELICHUS 33134
29/10 Hexest YCTHBIE OTBETHI Ha BONPOCHL. | 3 MO TUTaHy HA
Pemenne 3amau. Paborta c | ctp 73
Y4IeOHUKOM.
IV. DaexktpomarnutHbie kojedanus (17 yac)
CBoOoaHbIe U
BBIHYK/ICHHBIC DpoHTaNBHBIN orpoc,
CB00OOIHBIE U BHIHYKICHHBIE DIIEKTPUUECKUE YMeTh ONMHUCHIBATH MPOIECCHI B KOIEOATEIbHOM o
6 3JIEKTPOMAarHUTHbIE 3JIEKTPOHHBIN ompoc, | §17, 3agaun
30/1 xone6anus. IIporeccs B koaedaTenb-HOM KOHTYpe
Henesst | KojeOaHus. YCTHBIE OTBETHI Ha BOTIIPOCHL. | Ha cTp 76
N koHType. ®opmyna TomcoHa.
KonebarenbHbiit Pemmenue 3amau.
KOHTYP.
AHaNorus MEXIy YMeTh IPOBOIUTH aHAIOTHIO MEXKITY OpOoHTANBHBII orpoc,
AHaOTHs MEXKITy MEXaHUICCKUMU U .
7 MEXaHUYECKUMHU U MEXaHUYECKUMH U 3JIEKTPOMATHUTHBIMU SJICKTPOHHBIN ompoc, | §18, Ne 943 -
3172 AIIEKTPOMArHUTHBIMH KOJIEOAHUSIMH.
He/eJsl | DJIEeKTPOMAarHUTHBIM KOJIEOaHUSAMMU. YCTHBIE OTBETHI Ha BONIPOCHL. | 945P
Y KOJIEOaHMSIMU. Pemenue 3anau.
YpaBuenue, .
OMHCBIBAIOIICE YpaBHeHHE, ONMMCHIBAIOIIEE POLIECCH B 3HaTh ypaBHEHHUE, ONMCHIBAIOIIEE MIPOIIECCH B DpoHTaNbHBIA ompoc,
32/3 7 TpoIecch B KonebarensHOM KoHTYpe. [leproa cBoGoAHBIX KOJIe6aTeIbHOM KOHTYpE, GOpMyIly ompeieleHus | JJIEKTPOHHbIN ompoc, §19
HeJIeJIst JNeKTprUecKuX Konebanuii. @opmymna TomcoHa | meproma KoeOaHuUi. YCTHBIE OTBETBI Ha BOIIPOCHI.
KoJe0aTeThHOM
Pemenue 3amau.
KOHTYDpE.
[IpeBpanienus o
7 bespaill OpOoHTANBHBIN o1poc,
SHEPIUH NpU CBOOOAHBIE ANIEKTPOMArHUTHBIE KOJICOaHusI. [IpuMeHATH 3HAHUS U PELICHUS 33124
33/4 | nemenst YCTHBIE OTBETHI HA BOMpPOckL. | §18, 19
3JIEKTPOMAaTrHUTHBIX
Pemenue 3anay.
KOJICOQHMSIX.
7 ®poHTANBHBIN orpoc,
CB0OOHBIE AIIEKTPOMAarHUTHBIE KOJIeOaHusI. [IpuMeHATh 3HAHUS [UIS PELICHUS 33124 §20, 3amaun
34/5 Heneasn | Pemenue 3agau. YCTHBIE OTBETBI Ha BONPOCHL. | © . Fox
Pemenue 3amauy. P
Ilepemennslit BrIHYKAE€HHBIE SIIEKTPHYECKUE KOJICOaHMS. .
7 N . . DpOHTAIBHBIN 01IPOC,
SJIEKTPHYECKUI Pe3ncTop B 11enmu nepeMeHHOro TOKa. [ToHnMAaTh CMBICH JEHCTBYIONIMX 3HAUCHUH CHIIBI §21, 3amaun
35/6 HemeJs . YCTHBIE OTBETHI Ha BOTIPOCHI.
TOK. AKTUBHOE JleiicTByroIIMe 3HAYCHUS CIIIBI TOKA U TOKA W HAIPSHKCHUS Ha cTp 90
Pewenue 3anau.
COIIPOTHBIICHHE. HAIPsHKCHUSL.
% 5 b
DpOoHTAJIBHBIN OIpoc
8 Pemenue 3amau Ha mepeMeHHBII
36/7 Pemenue 3amay. o [TpumeHsTh 3HAHMS TSI pEIICHUS 32189 YCTHBIE OTBETHI Ha BONPOCHL. | Ne 962 -964P
HepeJs SIEKTPHYECKHUI TOK.
Pemenue 3amau.
Konnencarop B EMKoCTHOE comnpoTHBIIeHHUE, CIBUT (a3 MEKITY OpoHTANBHBIN OIIPOC,
8 YMeTh pacCUUTHIBATH EMKOCTHOE CONPOTUBIICHUE
37/8 Hexenst LEIH EPEMEHHOTO | KOJICOAHUSIMU CHJIBI TOKA M HATIPSKCHUS YCTHBIE OTBETHI Ha BOMPOCHL. | §22
TOKa. Pemenue 3agau.
®poHTaNBHBIN OIPOC,
8 Pewenue 3aga4 Ha KOHIEHCATOP B LIENH 3a/1a4M Ha CTP
38/9 Pewenue 3agau. [IpumensTs 3HaHUS U1 pELISHUS 3a1a4 YCTHBIE OTBETHI Ha BOIIPOCHI.
He/eJIs HNEPEMEHHOT0 TOKa. 95

Pemenue 3agau.




Karymka

DpOHTAIBHBIN 01IPOC,

8 WHIYKTHBHOCTH B WHayKTHBHOE COMPOTHBIICHUE, CABHT (a3 YMeTh paccUnTHIBaTh HHIYKTUBHOE §22, Ne 978,
39/10 YCTHBIE OTBETHI Ha BOIIPOCHI.
He/eJsl | IIeTH TIEPEMEHHOT0 | MEXIy KOJeOaHUSIMU CHIIBI TOKA U HANIPSDKEHUSI | CONPOTHBIICHHE 979P
Pemenne 3anau.
TOKA.
OpoHTANIBHBIN onpoc,
8 Karymika HHIyKTHBHOCTHU B LIENU IEPEMEHHOIO
40/11 Pemenue 3anau. IIpuMeHATH 3HaHUS U1 PEeLIeHus 3a1a4 YCTHBIE OTBETHI Ha BOIpocHl. | §24(1-3)
HeIeJs TOKa.
Pewenue 3anau.
3akon Oma jis DpoHTANBHEIN OMpoCc,
9 Pabora B nienm nepemMeHHOro Toka. MoIHOCTh
41/12 LIeTI TIEPEMEHHOT0 [IpuMeHsTH 3HaHUS 1S PEeIIeHUs 3aa4 YCTHBIE OTBETHI Ha BOIPOCHL. | §24(4-6)
HefeJs B IIETIH TIEPEMEHHOTO TOKA.
TOKA. Pemenne 3amauy.
. . DpOoHTAIBHBII ompoc,
9 IlepemennsIif anekTpuueckuii Tok. 3akoH OMa 3a/a4d Ha CTP
42/13 Hexenst Pewenue 3agau. [IpumensTh 3HaHMS 11 pELICHUS 3a1a4 YCTHBIE OTBETBI Ha BOIPOCHL. | 1o
Peurenue 3agau.
9 Pe30Hch B q)pOHTaHI)HI)Iﬁ Oor11poc, §23
43/14 | memens | PIEKTPUUIECKON YcnoBus pe3oHaHca B IIEMH IEPEMEHHOT0 TOKa. | 3HAaTh 00 yCIOBHIX pE30HAHCA YCTHEIC OTBETEI Ha BOIIPOCHL. ’
LeTH. Pemrenue 3anau. TpaH3NCTOPLI
9 T'enepatop Ha 1 . r 3 6 . ®poHTaNBbHBIN OIIPOC,
MIIOBBIH reneparop. ['eHeparop H HATh OCHOBHBI MCHTBI aBTOK TENBHOMN
44/15 TpaH3HcTOpE. amIo eAepa op 6e epaTtop Ha aTh OCHOBHBIE 3JIEMe aBTOKO0JIEOATEIIBHO YCTHBIE OTBETH Ha BONIPOCHL. | §25
He/eJIs TpaH3ucTope. ABTOKOIEOAHUS. CUCTEMBI U X Ha3HAYCHHUE.
. ABTOKOJTE0aHHS. p P Pewenue 3anau.
9 DpOHTAIBHBIN 01IPOC,
CBOOOIHBIC U BBIHYKICHHBIC [TpuMeHATH 3HAHUS I PELICHUS 33134 BOIPOCHI Ha
45/16 | nepensn | Pemenue 3amau. YCTHBIE OTBETHI Ha BOIIPOCHI.
AJIEKTPOMarHUTHBIE KOJICOaHNUS. ctp 104
Pemenne 3anau.
10 OpOoHTaNBHBIN o11poc,
CB0OOIHEIE M BBIHYK/ICHHBIC
46/17 | memens | Pemenue 3agad. [IpuMeHATH 3HAHUS [UIA PELICHU 33134 YCTHBIE OTBETHI Ha Bompockl. | Ne 980, 981P
JJIEKTPOMArHUTHBIE KOJIEOaHMsL.
Pemenue 3anay.
V. Mpoun3BoacTBo, Nepeaaya M UCMOJIb30BaHUE 3JIEKTPUUYECKOi 3Hepruun. (6 yacos)
10 I'enepupoBanue DpOoHTAJIBHBIN 01IpOC,
471 IEKTPUIECKOI I'enepartop nmepeMeHHOTO TOKa 3HaTh NPUHLUIIBI PA0OTHI FeHepaTopa YCTHBIE OTBETHI Ha BOIPOCHL. | §26
HefeJs
SHEPIUu. Pemenue 3amau.
YCTpoiicTBO ¥ IPUHIIHIT PaOOTHI . OpoHTANIBHBIN onpoc,
10 3HaTh yCTPOUCTBO U MPUHIMIT paOOTHI
48/2 Tpancdopmaropsl. | TpaHchopmaropa. BrrmpsmMieHue mepeMeHHOTo YCTHBIE OTBETHI Ha BOIPOCHL. | §26, 28(1-3)
He/eJIs TpaHcdopmaropa
TOKa Pemenue 3anau.
CoennHeHre 0OMOTOK T'eHepaTopa Tpex(pa3zHOro N
9 ®poHTANBHBIN OMIPOC,
Toka. CoemMHeHHE TIOTpeduTeNeH N
10 o 9 . IIpumensTs 3HaHMS U1l pELICHU 3a1a4 3JICKTPOHHBIM OMIPOC, 3a7ja4M Ha CTp
49/3 TpexdasHblii TOK. 3NEKTPUUECKON IHEPTUH. ACHHXPOHHBINA
Heaes . YCTHBIE OTBETHI Ha BOIpochl. | 115
ANIEKTPOABUTaTENb. Tpexda3Hblii
Pemenue 3anay.
Tpanchopmarop.
IIpousBoacTBo 1 OpoHTANIBHBIN onpoc,
[IpoMBIIIIEHHBIC U ATETEPHATHBHEIC .
HMCIOJBb30BAHNUE 3HAaTh O IPOMBIILIEHHBIX U AIbTEPHATHBHBIX SJICKTPOHHBIM OIIPOC,
10 N ucrouHuku 3Heprud. Ilepenaya
50/4 3JIEKTPUUYECKOI HMCTOYHUKAX DHEPTUH. YCTHBIE OTBETHI Ha BONPOCHL. | §27
HepeJs 3EKTPOIHEPTUU.

sHepruu. [lepenaua
NEKTPOIHEPTUH.

Pemenne 3amaq.
[TpoBepouHas padboTa.




Ilepenaua u

DpOoHTAJIBHBIN o1Ipoc,

51/5 11 pacnpeneneHue Iepenaua snexkrposnepruu. IpdeKTnBHOE [IpuMeHATH 3HAHUS [UIA PELICHUS 33124 9JEKTPOHHBIN OIPOC, No 984 9R8P
HeJeNsl | DICKTPUICCKOH HCIIOJIB30BaHNUE IEKTPUUCCKON SHEPTHH. YCTHBIE OTBETHI Ha BOTIPOCHEI. T
DHEPIUU. Pemenue 3anay.
®DpoHTaNBHBIN OMpoCc, VITorH riasb:
52/6 11 IToBTOpEHUE. IIpon3BoaCTBO U Ieperada dIEKTPOIHEPTUI IIpumensTh 3HaHUS U1l pELICHU 3a1a4 3JIEKTPOHHBIN OIpPOC, 4 110 IIAHY Ha
Heeasn | Pemenne 3amau. YCTHBIC OTBETBI Ha BONPOCHL. | " ' y
[IpesenTanuu yvamuxcs. P
VI. Mexannueckue u 3JIeKTPOMAarHuTHbie BOJIHBI (11 yacoB)
DpOHTAIBHBIN 01IPOC,
11 Bomns! 1 ux OrnpenesieHre BOIHBI, MPOIOJIBHEIC H NMeTs nipencTaBiieHne 0 pacpoCTpaHEHUH §29, Bompochl
5311 YCTHBIE OTBETHI Ha BOTIPOCHI.
HeJleJsl | pacipocTpaHEHUE. MONepeYHbIE BOIHBI SHEPIUH BOJIHBI Ha cTp 121
Pewenue 3anau.
JlmuHa BOMHBL. N,
1 CKOPOCTb BOJTHBI Jnuna BonHbL. CKOPOCTB BOIHBL. Y PaBHEHHE 3HaTh ¥ yMETh PACCUUTHIBATH OCHOBHBIE DpOoHTABHBIH OMPOC,
54/2 ' Oery1ieil BOIHBL. XapaKTEPUCTUKHU BOJIHBI YCTHBIE OTBETHI Ha Bompockl. | §30, 32
HeJeJst | YpaBHEHUE
N Pemenne 3anayg.
Oerymiei BOJHBIL
BosiHOBas mOBEpXHOCTH U (PPOHT BOITHBI 3HAaTh THUIIBI BOJH U XapPAKTEPUCTUKH 3BYKOBBIX DpoHTaNBHBIN OIIPOC
11 Bomnsr B cpene. p bp ’ P P Y p poc, §31, 3agaun
55/3 TUTOCKAs U ChepruiecKast BOJHBI. 3BYKOBBIC BOJIH. YCTHBIE OTBETHI Ha BOIIPOCHI.
Hefeas1 | 3BYKOBBIC BOJHBI. Ha ctp 130
BOJIHBI Pemenue 3anay.
DxcnepuMeHTanbHo | UTO Takoe 31eKTpOMarHuTHas BOJIHA. ®poHTaNBHBIN 0IIPOC,
3HAaTh 0 PaCHPOCTPAHEHUH NIEKTPOMATrHUTHBIX .
12 e oOHapyXeHue DJeKTpOMarHuTHOE Mose. DJIeKTpOMarHuTHas 9 NIEKTPOHHBIH ompoc,
56/4 Kosiebanuii. [To3HaKOMHUTBCS ¢ onbITamMu [epra. §35, 36(1)
He/eJdsl | DICKTPOMAarHUTHBIX | BOJHA. M3TydeHue 31eKTpOMarHuTHBIX BOJH. YCTHBIE OTBETHI Ha BOTIPOCHI.
BOJIH. I'mmoreza Makcgesuta. Omnbitel ['epra Pemenue 3anay.
OpoHTANIBHBIN onpoc,
12 [InoTHOCTS MOTOKA | [IIMOTHOCTH SHEPTUM U3ITYHIECHUS U IUIOTHOCTH .
. N 3NEKTPOHHBIN OIPOC, §36(2), 3amaun
57/5 HeleJs1 | DICKTPOMAarHUTHOT | TOTOKa. berymas cepudeckas BoaHa. JHeprus | 3HaTh GopMmyiry Oeryimeit cepraeckoil BOIHBI
o YCTHBIE OTBETHI Ha BOIPOCHL. | Ha cTp 150
0 WU3IYYCHUS. 9JIEKTPOMArHUTHOHN BOJTHBL.
Peurenue 3agau.
H3o0pereHue
58/6 12 paauo A.C. N3o0perenue pamuo A.C. [TonosiM. 3HaTh MPUHITUITEI PATHOCBA3H, CXEMBI IETIei ®poHTaNBHBIN 0IIPOC, §37, 3amauun
negeast | IlonoBbim. [Ipocreimumii pagronprueMHuk. [IpuHIMIBI pagronepeaaTunKa U paaronpreMHUKA. YCTHBIE OTBETHI HA BONPOCHL. | Ha cTp 154
TIpunuumns pPaauOCBA3H. Pemenue 3agau.
PaArOCBSI3N.
Mopynsiuust u .
AL N . ®poHTANBHBIN OIIPOC,
12 JICTEKTUPOBaHHE. CBoIiCcTBa AJIEKTPOMArHUTHBIX BOJH. 3HaTh CXeMBI LieTell paauonepesaTyika u .
59/7 o 9 3JIEKTPOHHBIN OMpocC,
neneasn | CpolicTBa AmmuntyHas MoyJisyst. JlerektupoBaHue panuonpueMHuKa. 3HaTh CBOICTBa §38, 39
. YCTHBIE OTBETHI Ha BOIIPOCHI.
3JIEKTPOMArHUTHBIX | KOJeOaHMH. ANEKTPOMArHUTHBIX BOJH.
Pemenue 3anay.
BOJIH.
60/8 12 Pacnpoctpanenune OpoHTANIBHBIN onpoc, $40, sa1aun
HeleJsl | PAAHOBOIH. Pacnipoctpanenue pannoBonH. Pamuonokarus. 3HaTh IPUMEHEHHNE PaIUOBOIIH Pa3HBIX YaCTOT YCTHBIC OTBETBI Ha BONPOCHL. | c’ 162
Panuonokanusi. Pewienue 3anau. P
ITonsitue o Paccka3s ¢ anemenramu
61/9 13 TEJNEBUICHUH. [TonsATHE O TENEBUICHNUHU U Pa3BUTHUHU CPEICTB 3HaTh pa3IMyHbIE BUJBI CPEACTB CBSI3HU, YMETh Oecebl, OIBITHI U UX §41, Ne 1010P
Heneas1 | Pa3Butue cpencts CBA3U MIOJIB30BATHCS UMU. PHUCYHKH, TOCTYITHBIE T

CBA3H.

WILTIOCTPAIU, KOHCIICKT




®DpoHTaNBHBIN OMpoc,

13 . N §43, 3agaun
MexaHn4decKkne 1 3JIEKTPOMAarHUTHBIE O6o6menne 3Hannii o Teme «Konebanus u ANIEKTPOHHBIN OIPOC,
62/10 | nepensn | Pemenue 3amau. Ha cTp 169
KoJIeOaHUS ¥ BOJIHBI BOJIHBD» YCTHBIE OTBETHI Ha BOIIPOCHI.
Pemenue 3amau.
Kountponpnas OpoHTANIBHBIN onpoc,
13 pabota Ne2 o MexaHnuecKue U IeKTPOMAarHUTHBIE N 3NIEKTPOHHBIH ompoc,
63/11 IIpoBepka 3HaHMII IO TEME Her 3apanus
Heneast | teme: «Komnebanust | xojeOaHUS U BOJHBI YCTHBIE OTBETHI Ha BOIIPOCHI.
U BOJIHBI» Pemenue 3anay.
OIITHUKA (28 yaca)
VII. CBeToBbIe BOJIHBI (22 yaca)
®DpoHTaNBHBIN O1poCc,
64/1 13 CKODOCTE CBETa I'eomerpuueckast onTrka. CBETOBBIC JTy4H. 1103HaKOMHTBCS ¢ METOJAMU H3MEPCHHSI 3NEKTPOHHBIHN OIPOC, Beenenue,
Heaes p ' MeTto1bl H3MEpPEHU CKOPOCTH CBETA. CKOPOCTH CBETA. YCTHBIE OTBETHI Ha BOIpochl. | §44 Ne 1021P
Pemenne 3amau.
Mpusuu IIpunuun depma 1 3aKOHBI FEOMETPUUECKON OpOoHTAIBHBII ompoc,
65/2 13 r II()) Hirerca. 3aKon ontuku. IIpuniun I'toiirenca. OtpaxkeHue YMeTh I0Kka3bIBaTh 3aKOH OTPAKEHHUs CBETA Ha JIEKTPOHHBIH ompoc, | §45, 3anaun
Heaens | a)KeHI/I;I cBeTa csera. [Tnockoe 3epkaino. Chepuueckoe ocHoOBe npuHIUNa ['roirenca. YCTHBIE OTBETHI Ha BONPOCHL. | Ha cTp 175
P ) 3epKao. Pemenwue 3amad.
14 ®ortometpus. Cuna | OcBemeHHOCTb. SIpkocTs. POTOMETPEI. ®poHTanbHBI U yCTHBIN | §46, 3a1a4n
66/3 i LlI P p [TpuMeHATH 3HAHUS I PELICHUS 33134 p Y 346, 3az
HeJeJisl | CBeTa. OTpakeHue cBeTa. 3epkana onpoc. Ha ctp 178
JlaGoparopuas paborta:
3axkoH HaJIn4ue npaBuibHOM | §47, 48
14 3aKOH IpeNoMIICHHS CBeTa. X0 JIyda B YMeTh 10Ka3bIBaTh 3aKOH MPEJIOMIICHHS CBETA Ha
67/4 TIPETTOMIICHUS . . 3aMmcu pe3yIbTATOB | 3amadu Ha CTP
HejeJs TUTOCKOTIApaJIICIbHON TUTACTHHKE U TIPH3MeE OCHOBe npuHIHIa [ toireHca. v
CBeTa. MpSAMBIX H3MEpeHui, oTBera | 186
B equannax CH, BeiBoza.
DpOHTAIBHBII onpoc
14 [omroe P M poc,
68/5 SIBneHue MONHOIO OTPAXKEHUS CBETA 3HATh YCIOBHS IMOJHOTO OTPAKCHHS 3JIEKTPOHHBIN onpoc, | §62
HesleIsl | OTpakKeHHE.
YCTHBIE OTBETHI HA BOIIPOCHI.
14 . DpOoHTAIBHBII ompoc,
Pemenne 3amag Ha | [TocTpoenue n3o0pakeHMiA B ChEpUIECKOM . §49 3anaun Ha
69/6 Heaes [TpumeHsTh 3HAHMS ISl pEIICHUS 32189 AIEKTPOHHBIN ompoc,
TTOCTPOCHHE. 3epKaie. YBeJIrmdeHHe 3epKaa. ctp 189
YCTHBIE OTBETHI HA BOIIPOCHI.
JlabopatopHast
pabota Ne4 Jlabopartopnas pabora:

70/7 14 «M3mepenne IIpenomnenue ceera. Xoi dyda B OT1paboTKa SKCIEPUMEHTAIBHBIX U 3anucu pe3yNbTaTOB | 3aJa4d Ha CTP
HeAeJNsl | TI0Ka3aTess TUTOCKOTIApaJIIeIbHON TUTACTHHKE HCCIIeI0BATEIBCKUX YMEHUH MpSAMBIX M3MepeHuid, oTBera | 190
IPEITOMIICHHS B enuanmax CH, BeBoza.

CTCKJIa»
Tumsa DpOoHTAIBHBII ompoc,
) 3IEKTPOHHBIN o1poc,
71/8 15 ITocTpoenue [IpenomieHne Ha chepUISCKUX MOBEPXHOCTAX. | 3HATH OCHOBHBIC XapaKTEPHUCTHKH JIHH3HI U JIYYH, YCTHEI OTBETH! HA BONPOCH! §50, 3agaun
Hesess1 | M300pakeHuil B [MocTpoenne u300paeHui B JIMH3E. UCIIOJIb3YEMBIE ISl TIOCTPOSHHS N300pasKeHUH. " | Hactp 196
DKCrHepuMeHTaIbHAs

JIMH3C.

3anava. Pemmenue 3agay.




dopmysia TOHKOMN

DpOHTAIBHBIN 01IPOC,

15 JIUH3BI. ®dopmyna TOHKOM THH3EL. OnTHYecKas Cuia . 3JEKTPOHHBIN OIPOC, §51, 3amaun
72/9 YMeTs nIpuMeHSTh (GOpMyITy TOHKOH JIMH3BI
Hejesl | YBenWdIeHHe JIMH3BL. Y BEINYEHHE JINH3HI. YCTHBIE OTBETHI HA BOIIPOCHL. | Ha cTp 202
JIMH3BL. Pemrenne 3amau.
®poHTaANBHBIN ompoc, §52. sazaun
15 AIEKTPOHHBIN ompoc, ’
73/10 Pemenne 3amay. JlrH3E1 [IpuMeHsTH 3HAHUS I PELICHUS 3314 Ha cTp 202
HeJieJst YCTHBIC OTBETBI Ha BOTPOCHL. | 1y
Pemenue 3amauy.
Jlaboparopnas
pabota Ne5
«Omnpenenexue IloBTOPUTH
peAeie! JlabopaTopHas pabora: P
ONTHUYECKOM CHUIIBI U OTtpaboTKa SKCIEPUMEHTAIBHBIX U §50-52,
15 JIuH3bI . 3aIUCH Pe3yJIbTATOB
74/11 dokycHOro UCCIIEN0BATENILCKUX YMEHHH . 3a/1a4M Ha CTP
HejeJs NPSMBIX U3MEPEHHUIA, OTBETa
paccToSHUS 201
- . B eqununax CH, BeiBofA.
cobuparorei
JIMH3bD»
®DpoHTANBHBIN OIIPOC,
15 ANEKTPOHHBIN OIpPOC,
75/12 Pemenue 3amay. OTpaxeHue U MPEeIOMIICHHE CBETa [TpumeHsTh 3HAHMS ISl pEIICHUS 32129
HeaeJs YCTHBIE OTBETHI Ha BOIIPOCHI.
Pemenne 3anau.
®DpoHTaNBHBIN OMpoCc,
16 . 3JIEKTPOHHBIN OIpOC
76/13 Hucnepcus certa. BonnoBble cBolicTBa cBeTa. Jucnepcus ceera. [To3HaKOMUTBCS C SIBIICHUEM JHUCIIEPCUH CBETA. P poc, §66
HejeJs YCTHBIE OTBETHI Ha BOIIPOCHI.
Pemenue 3amau.
WnaTepdepennms u DpOoHTAJIBHBIN o1poc, §33, 34
16 mudpaxums KorepeHnTtHsle BOIHBI U yCIOBUS 3HAaTh NOHATHE KOTEPEHTHBIX BOJH U yCIOBUS 9IEKTPOHHBIN OIpPOC >
77/14 i 3a/a4d Ha CTP
HeJeasl | MEXaHHYECKHX nHTEp(HEpEeHINH BOIH nHTep(hEepEeHINH BOJIH YCTHBIC OTBETBI Ha BOTPOCEL | 3
BOJIH. Pemenue 3anau.
Wnrepdepenums ®DpoHTaNBHBIN O1poc,
16 Wnrepdepennns ceera. [Ipumenenue YMeTs onpenenaTh MUHUMYM H MaKCUMYM
78/15 cBera. [Ipumenenue o YCTHBIE OTBETHI Ha BOMPOCHL. | §54,55
HejeJst uHTEp(HEpeHINH. nHTEp(EPEeHINOHHON KapTHHBI
uHTephEepeHLINH. Pemmenue 3amau.
OpoHTANIBHBIN ompoc,
16 ANIEKTPOHHBIH Ompoc
79/16 Judpakuus ceera SIBnenue u ycnoBue qudpakiuuy BOJIH [To3HaKOMUTECS ¢ siBIIEHHEM TH(PAKLIUK P poc, §56,57
HeJesst YCTHBIE OTBETHI Ha BOIIPOCHI.
Pemenue 3anay.
OpoHTANIBHBIN onpoc,
16 A(ppaknuoHHAsA .. 3JIEKTPOHHBINA OMpPOC
80/17 A (I)P ! Judpaknunonnas pemérka. 3HaTh ycIoBHUA AN(PPAKINH Ha PEIICTKE P poc, §58
Heneast | perérka. YCTHBIE OTBETHI Ha BOIIPOCHI.
Pemenue 3anau.
DpOoHTAJIBHBIN 01IpoC,
81/18 17 [ToBTOpEeHwMe. .. ANEKTPOHHBIN OIPOC, §59, 3agaun
Judpaknunonnas pemérka. [TpumeHATH 3HaHUSA JUIA PEIICHHUS 3a/1a4
Hefeas1 | Pemenwne 3amay. YCTHBIE OTBETHI Ha BOIPOCKHL. | Ha cTp 224,

Pemenne 3agay.




Jlaboparopnas
paboTa Ne6

«3mepenue JlabopaTopHas pabora:
17 - .. OTtpaboTKa SKCIEPUMEHTAIBHBIX U
82/19 JUIMHBI CBETOBOU JudpakimonHas pemeéTka. - 3aIlMCH PE3YJIbTAaTOB IToBTOpPHTH
HeIeJs HCCIIEIOBATEIBCKIUX YMEHUMA .
BOJIHBI TIPH MpSIMBIX U3MEPEHUH, oTBeTa | §56-59
ITOMOIIU B eqununax CH, BeiBoAA.
T hpaKIIHOHHOM
PELIETKIY
JlabopatopHas paboTa:
ITonepeunocthb PpaTopHast paboT:
17 HAJINYKE IIPaBUILHON
83/20 CBETOBBIX BOJIH. ITonepeuynocts cBeTOBBIX BONH. [lonsgpuzanus
Heaes 3HaTh MOHATHE MOJIAPU3AIINU CBETA. 3aM1CH pe3yIbTaTOB §60
Tonsipuzanus CBETA. N
MPSMBIX U3MEPEHH, OTBETA
CBeTa.
B enuaunax CU, BEIBOJA.
17 DpoHTANBHEIHN Ompoc
84/21 Pewenue 3anau. p 11 orpoc, 3a/1a4y Ha CTP
HeeIs CBeTOBBIE BOJIHBI IIpuMeHATH 3HaHUS U1 PEeLIeHus 3a1a4 NIEKTPOHHBIH ompoc, 224 EI'D
YCTHBIC OTBETHI HA BOITPOCHI. )
17 KonTponbhast
85/22 pabora Ne3 1o [MucebmeHHass KOHTPOJBHAS
HepeJst CBeTOBBIE BOJIHBI [IpuMeHATH 3HAHUS [UIS PELICHUSA 33124 Her 3amanus
Teme: «CBETOBBIC pabota
BOJIHBD)
VIII. dneMeHTbl TEOPUM OTHOCUTENLHOCTH (5 Yacos)
IIprHINT OTHOCUTENHHOCTH M OTIBITHI OpoHTANEHBIN orpoc
86/1 18 INoctynars! Teopun PHHIL p . poc,
Maiikenscona. [ToctynaTtsl Teopun 3HaTh NOCTYNAThl TEOPUU OTHOCUTEIBHOCTH JIEKTPOHHBIH ompoc, | §61,62
He/leJIsl | OTHOCUTEIbHOCTH.
OTHOCUTEJILHOCTH YCTHBIE OTBEThI Ha BOIPOCHI.
®poHTaNBHBIN ompoc,
CrnenctBus u3 .
87/2 18 B —— OTHOCHUTETHHOCTH OJTHOBPEMEHHOCTH, 3Hath (GOPMYIIBI IPEOOPA30BAHMUS JaHHBIX 3JIEKTPOHHBIN ompoc, | §63, 3agaun
HepeJs Y P PacCTOSHUH U MPOMEKYTKOB BPEMECHH mapamMeTpoB YCTHBIE OTBETHI Ha BOIPOCHL. | Ha cTp 235
OTHOCHTEJIEHOCTH.
Pemenne 3amau.
OpoHTabHas 1abopaTopHast
88/3 18 ITocTynatsl ¥ cieACTBUS TEOPUU p patop §65, 3anaun
Pewenne 3anau. [TpumensATH 3HaHUS JUIS PEIICHUS 3a/1a4 paboTa, OTBETHI Ha BOIIPOCHI.
Heess OTHOCUTENBHOCTH Ha cTp 238
Pemenue 3anay.
OpOHTAIBHBII ompoc,
3aBHCHMOCTBH MaCCHl OT CKOPOCTH U CBSI3b .
89/4 18 PenstuBucTckas . . 3HaTh popMyITy Ipeodpa3zoBaHUs MACCHl U AIIEKTPOHHBIH orpoc,
MAaccChl ¢ SHeprueu. PensTuBUCTCKUI 3aKOH M . §64
Heledsl | IUHAMHUKA. . bopmyy DitHmTeliHA YCTHBIE OTBETHI Ha BOIIPOCHI.
CIIO)KEHUST CKOPOCTEH.
Peurenue 3agau.
OpOoHTANBHBII 0IIpoC
90/5 18 ITocTynatsl u cieacTBUS TEOPUU p N poc, 3a/1a4y Ha CTP
Pemenue 3ajaa4. HpI/IMeHHTI) SHaHUA JJI1 pEHICHUS 3a1a4 3JICKTPOHHBIN Oorpoc,
HeaeJas OTHOCHUTEIBbHOCTU 245
YCTHBIE OTBETHI Ha BOIPOCHI.
IX. U3nyyeHue u cneKTphbl (6 4acoB)
DpoHTaNBHBIN o1poc,
91/1 19 Buns! nznydyenuid. TenmoBoe n3nmyuyenne. Pacnipenenenne suepruu | 3HaTh 0 MPUPOIC UITYICHUS U ITOTIIOIICHHS 3JIEKTPOHHBIN omnpoc, $66
Heeas1 | VcrouHunku cBeta B CIIEKTpE aOCOTIOTHO YEPHOTO Tea. CBeTa TeJlaMiu YCTHBIE OTBETHI Ha BOIIPOCHI.

Pemenue 3amau.




DpoHTaNBHBIN o1poc,
92/2 19 AIIEKTPOHHBIHA orpoc,
Bunp! cniektpoB Bunbl ciekTpos. 3HaTh BU/IBI CIIEKTPOB U YCIOBUS UX MOITYYEHHS §67
HejeJs YCTHBIE OTBETHI Ha BOIIPOCHI.
Pemenue 3amau.
JlabopatopHas
pabota Ne7 Jlabopartopnas pabora:
93/3 19 «Habmonenue 3alKCH pe3ynbTaToB
Bujel ciexTpos. 3HaTh BUJIBI CIIEKTPOB U YCIOBUS UX MOJTyUCHUS M §66 - 67
HeeJsl | CIUIONIHOIO 1 NpSIMBIX M3MEPEHHH, OTBETa
JIMHEHYATOTr 0 B eqununax CH, BeiBofA.
CIIEKTPOB»
CriexTpaibHbIe DpOoHTAIBHBII ompoc,
94/4 19 anmnaparsl. CnexrpainbHble anmnaparbl. CrieKTpanbHbIH 3HaTh O CNEKTPAIHEHOM aHAJIM3€E U €ro JJIEKTPOHHBIH orpoc, §67
Heneas | CrekrpanbHbIi aHaJIM3. IIPUMEHEHHU YCTHBIE OTBETHI Ha BOTIPOCHI.
aHaJIu3. Pemenue 3agau.
DpoHTaNBHBIN oI1poc
Wudpakpacuoe u . p N poc,
95/5 19 N NudpaxpacHoe u ynpTpadproneToBoe 3HaTh HCTOYHUKH, CBOMCTBA U TPUMEHEHUE AIEKTPOHHBIN ompoc, §67
nenens | 0P W3ITyYeHUSI. W3JTy4eHUH. YCTHBIE OTBETHI Ha BOIIPOCHI.
W3Ty4CHHUS.
Pemenue 3amau.
Pentrenosckue . ®poHTANIBHBIN orpoc,
3HaTh UCTOYHHKHU, CBOWCTBA M IPUMECHEHNE .
96/6 20 ayuu. [Ikana Pentrenosckue ayuu. [lkana N . . 3EKTPOHHBIN omnpoc,
. H3Ty4YeHUH. 3aBHCUMOCTh CBOHCTB M3IyYCHUH OT §68
HeJleJsl | 3JIEKTPOMATHUTHBIX | 3JIEKTPOMATHUTHBIX M3ITyIECHHH. 4ACTOTEL YCTHBIE OTBETHI Ha BOIIPOCHI.
U3IIyYECHUH. Pemenne 3anau.
KBAHTOBAS ®U3UKA (28 u)
X. CBetoBble KBaHTHI (11 yacoB)
®poHTaNBHBIN oMpoc,
20 o 3NIEKTPOHHBIH Ompoc
97/1 [TpenMer u 3a1aun KBAHTOBOH (DU3UKH. e lImMeTh Npe/cTaBlICHNE O IPOTHBOPEUHSIX B p poc, KsanToBas
negenst | Dororddexr. . YCTHBIE OTBETHI Ha BOIIPOCHI.
3apoxaeHnue KBaHToBO# Teopuu. PoTodahdexT. pa3BUTUH QUBUKH ¢busuka, §69
Pemenue 3anay
®poHTANBHBIN OIIPOC,
20 Teopus ® 3HaTh 3aKOHBI hoTOd(h(DeKTa 1 ymeTh 3JIEKTPOHHBIN OIIPOC
98/2 p I'umoresa [Tmanka o kBaHTax. Teopus b b Y P poc, §70, Ne 1138,
Heneast | ¢poroaddexra. OOBACHATH MX HA OCHOBE yPABHECHMS YCTHBIE OTBETHI Ha BOIIPOCHI.
horoadpderra. DoTOHEIL. . . 1140P
O#HIITEHA Pemenue 3anau
20 ®poHTANBHBIN OIIPOC,
Pemrenue 3amau. IIpumMmeHSTh 3HAHUS 71 PEIICHHS 3a1a9 3JIEKTPOHHBIM OIIPOC Ne 1146
99/3 Hemes . Pemenue 3amau Ha poTodrd ekt p p P poc, ’
YCTHBIE OTBETHI Ha Bonpockl. | 1147P
Pemenue 3anay.
DpoHTAIBHBIN OIIPOC
20 Tpunenenne ® YMeTb OOBSACHATH MPUMEHEHHE SIBIICHUS SHI;KTPOHHbIﬁ oanZ)c ’
100/4 | neneasn | porosddekra. [Tpumenenue doroddhdekra. ’ §70

¢dotoddpdexra B mpOMBIIUIEHHOCTH U TEXHUKE

YCTHBIE OTBETHI Ha BOTIPOCEI.
Pemenue 3amau.




KBanToBoe npeacrapnenue ceera. Macca

®poHTANBHBIN ompoc,
(hotoHa, ero umIynbC ¥ 3HEprus. ' unoresa e .
21 M . YMeThb onpeneNaTh XapakKTePUCTHKH (POTOHA 3JIEKTPOHHBIN onpoc, | §71Ne 1150 -
101/5 DOTOHEL Bpotiinst 0 BOMHOBBIX CBOWCTBaX YaCTHII.
Heaess M YCTHBIE OTBETHI Ha Bonpockl. | 1153P
CooTHOLIEHNE HEONPEIENEHHOCTEN
. Pemenne 3agau.
TeiizenOepra.
21 DpOHTAJIBHBIN 0IIpOC,
Pemienue 3anay. Pemenne 3amaq Ha onpenencHue ITpuMeHATh 3HaHUA [UIA PELICHUS 33134 3a/a4d Ha CTP
102/6 | nemens YCTHBIE OTBETHI Ha BOIIPOCHI.
XapaKTepUCTHK (HOTOHA. 271
Pemenue 3amau.
OpOHTAIBHBIN onpoc
21 JlaBienwue cBera. Omertet [1. H. Jle6enesa u C. 1. Basuiosa. VMeTh 00BACHATH MPUMEHEHHE SIBJICHUS B P N poc,
103/7 | Henmens | XuMHUECKOE Jasnenne cBeta. @otocunres. Potorpadus SJICKTPOHHbIH onpoc, | §728 1170,
A . : ) ’ TIPOMBIIIICHHOCTH 1 TCXHUKE YCTHBIE OTBETHI Ha Bonpockl. | 1171P
JieificTBUE CBETA. 3anuck U BOCIIPOU3BECHUE 3ByKa B KHHO.
Pemenue 3anau.
21 OpOoHTANBHBIN onpoc
104/8 [IpumensTH 3HAHUS sl pEIICHUS 3a/1a4 P poc, §73, 3agaun
Heneuas1 | Pemenwne 3amay. YPOK-TIpakTHKYM 110 HoTodIPPEKTY YCTHBIE OTBETBI HA BONPOCHL. | ° "7 s
Pemenue 3anau. P
21 .
105/9 IIpuMenATh 3HaHUA [UIA PELICHUS 3a1a4 3auer TeopeTnyeckui, | §73, 3amaun
Heneasn | Pemenue 3ama4y VYPOK-IIpakTUKYM IO TEME CBETOBbIE KBAHTHI 9
MPAKTUYECKUH. Ha cTp 278
OpOHTAIBHBII ONpOC, | |r o FTIABEL
106/10 22 OnexTpoMarHuTHast | PoJib 37I€KTpOMAarHUTHBIX CUII B IPUPOAE U YMeTs aHanu3upoBaTh U 0000IaTh 3HAHUS IIEKTPOHHBIH OMPOC, | |1 e
HejeIsd | KapTHHA MUpa TEXHHKE. YCTHBIE OTBETHI Ha BOIIPOCHI. Y
Ha cTp 278
Pemenue 3anay.
KonTponbhast
107/11 22 pabota Ne4 o reme | KoHTposps 3HaHMI 00ydarOUUXCs IO TeEMe YMeTh aHanu3UpOBaTh U NPUMEHATh CBOM 3HaHUs | [lucbMeHHass KOHTpOJbHAsS Her sananns
Heneas | «KBanrosas «KBanToBast puzuka» pabora
(huznkay
XI. Atomuas ¢u3uka (4 yaca)
OpOoHTAIBHBII ompoc,
22 Crpoerne aroma. JIEKTPOHHBIH OIIpocC
108/1 OnsITh Crpoenne aroma. OnbiTel Pezepdopna. 3HaTh O CTPOEHUM aTOMa P poc, §74
He/eJIs YCTHBIE OTBETHI Ha BOIIPOCHI.

Pesepdopna.

Pemenue 3agau.




Ksanrossie OpOoHTaNBHBIN o11poc,
109/2 22 nocrynarsl bopa. KBanToBsle moctynatsl bopa u nuneiyareie 3HaTh 3HEPTUH CTAIMOHAPHBIX COCTOSHUI aToMa | 3JIEKTPOHHBII ompoc, | §75 3amaun Ha
Hegeast | Mogens aroma CHeKTpbl. Panuycel opOUT U dHEpPrUs aToMa. BOZOpOJA YCTHBIE OTBETHI Ha BOIPOCHL. | cTp 288
Bozopoza 1o bopy. IIpoBepounas pabora
®poHTANBHBIN orpoc,
3JIEKTPOHHBIH orpoc
22 CrioHTaHHOE ¥ BBIHY)KJCHHOE N3JyUCHHE CBETA. . P poc, §76, 3anaun
110/3 JlazepsL. . 3HAaTh IPUHIAT ISHCTBUA U PIMEHEHIE JTa3epOB | YCTHBIC OTBETHI HAa BOIIPOCHL.
Hejesd IIpuHnun neiictBus nazepos Ha cTp 293
Pemenune 3a1a4.
IIpe3enTanun yyammxcs.
OpOHTAIBHBII 0IIpoc,
23 [ToBTOpenwue. 3IIEKTPOHHBIA orpoc 77, 3agaqn
111/4 P Crpoenne aroma o Pezepdopay-bopy [IpumensTs 3HaHUS U1l pELISHUs 3a1a4 p poc, | §77, 31
HeneJs | Pemenue 3amad. YCTHBIE OTBETHI Ha BOMPOCHL. | Ha cTp 297
Pemenne 3anau.
XII. ®@u3uka atomHoro sapa (12 yacos)
Crpoenue .
p OpoHTATBHBIA OMPOC, §78, 80,
23 aTOMHOTO SI7Ipa. Mogenu cTpoeHnst aTOMHOTO spa. SnepHbie IToHNMaTh CTpOEHHME SIIPa M SHEPTHIO CBSI3H .
1121 3JIEKTPOHHEIH OTpoc, 3aJa4d Ha CTP
HejeJs | SlaepHble cuibl. cuibl. HykimoHHast Mozens siapa. HYKJIOHOB.
YCTHBIE OTBETHI HA BOIIPOCHL. | 309
OHeprus cBa3u
OTKpbITHE ®poHTANBHBIN ormpoc,
23 annoakTuBHOCTH. | OTKpbITHE paguoakTuBHOCTHU. [IpaBmia . . | PmEeKTpOHHBIN orpoc
11372 pan P pan P 3HATh NPABHUIIO CMEIIEHHS, CBOWCTBA U3ITyUSHUI p poc, §82,83
Hepeas | Anbda-, 6era- u cMelIeHusl. PaguoakTuBHBIC TPEBPAILCHHS. YCTHBIE OTBETHI Ha BOIIPOCHI.
raMMma-u3JIydeHusl. Pemenne 3amau.
OpOoHTANIBHBIN o1poc,
3aKoH N
114/3 23 3JIEKTPOHHBIN OIpoC,
PaznoaKTUBHOTO 3aK0oH paJin0aKTUBHOIO pacHaja. 3HaTh 3aKOH PaJUOAKTUBHOIO pacmaja. §84
He/eJIs YCTHBIE OTBETHI Ha BOIIPOCHI.
pacmnaza.
Pemenue 3anay.
Metoael o
. OpoHTANBHBII o1mpoc,
HaOMIOCHUS 1 ITpuHIUNE NeficTBUS Ta30pa3psAHOTO . .
23 . [To3HAKOMUTBCA C IPUHLUIIBI ASHCTBUS U JIEKTPOHHBIH orpoc,
115/4 peTHUCTpanuu CYeT4rKa, KaMepsl BuiibcoHa, my3bIpbKOBOM §101
HeaeJs NPUMEHEHHEM ITPUOOpPOB YCTHBIE OTBETHI Ha BOIIPOCHI.
3JIeMEHTaPHBIX KaMephl.
Pemenne 3anau.
YaCTHIL.
OpOoHTANBHBINA ONPOC
116/5 24 M3otonsl. Pemenne | PamumoakTuBHBIE MpeBpallieHus. 3aKOH 3HaTh NOHATHE U30TOoNa. [IpUMeHATh 3HaHUS AT S.HI;KT OHHBLI O I())c ’ 8§85, zanaun
HexeJds | 3a7ad. paaroakTUBHOIO pacraaa petenud 3aga4 P poc, Ha cTp 322

YCTHBIC OTBETHI Ha BOIIPOCHI.




HckyccTBeHHOE

OpoHTANIBHBIN onpoc,

TIpeBpallieHIe .
117/6 24 ATOMHBIX 5L HckyccTBeHHOE NpeBpalleHle aTOMHBIX g/ep. 3HaTh 00 UCKYCCTBEHHOM IPEBPAILCHUN 3NIEKTPOHHBIH ompoc, §87
Hetenst | o e p- OTKpBITHE HEUTPOHA. ATOMHBIX SIep. YCTHBIE OTBETHI Ha BOIIPOCHI.
b [IpesenTanuu yqamuxcs.
HEeUTpoHa.
SnepHble peaknuu. i
J1ep peaKtt N DpoHTANBHBIH OTpoC,
24 Jenenue siaep VMeThb pacCUMTHIBATH SHEPTETHUECKHUI BHIXO] ., §88, zagaun
118/7 Snepuble peakuuu. Jlenenue sanep ypaHa. L 3NIEKTPOHHBIH ompoc,
HeleJsl | ypaHa. SIIEPHOM peaKIIuu Ha CTp 336
YCTHBIE OTBETHI Ha BOIIPOCHI.
eTHBIC sIepHbIe .
24 1 AICPHBIC | . DponTanbHEI onpoc, §89, zanaun
119/8 peakuuu. Snepubiii | LlenHbie snepHble peakiuu. SnepHblii peaktop. | 3HATh HPUHIUI PaOOTHI SAEPHOTO PeaKTopa
Heaes YCTHBIC OTBETHI Ha BOIIPOCHL. | Ha cTp 339
peakTop.
TepmosinepHble OpOHTAIBHBII ompoc,
24 PEaKIuu. . ANEKTPOHHBIH ompoc, | §90, 92, N2
120/9 TepmosnepHsIit cuHTe3. SlnepHas 3HepreTUKa. [To3HAKOMUTBCA C TEPMOSACPHBIMH PEAKLIUIMHU.
Heneas | [Ipumenenue YCTHBIEC OTBETHI Ha BONIPOCHL. | 1215, 1228
SIIEPHON PHEPTHH. Pemenue 3anay.
Ilonyuyenue DpOoHTAIBHBII ompoc,
25 aIN0AKTHBHBIX ITomy4eHne paanoaKTHBHBIX N30TOMOB U UX N JIEKTPOHHBIH orpoc
121/10 pan Y P [MpumeHeHue sAepHOIt SHEPTHH. p POS | 593
He/eJsl | U30TONOB U UX MPUMEHEHUE. YCTHBIE OTBETHI Ha BOIIPOCHI.
IIPUMEHEHHE. Pemenne 3amau.
Bbuonorunyeckoe ®poHTaNBHbIH ompoc,
12211 25 neiicTBre Jo3umeTtpus. Jlo3a u3mydeHus U 3aiuTa OT 3HaTh 0 103aX M3IYUCHHS U 3alTUTE OT SJICKTPOHHBIN OIpoc, §94
HeJeJIsl | paJuOaKTUBHBIX U3IIy4YEHUs H3JIy4EHUH. YCTHBIC OTBCTBI Ha BOIIPOCKIL.
H3ITyYEHUH. Pemenue 3anay.
KonTponbhast
25 pabota No5 o [lucbMeHHast KOHTpOJIbHAS
123/12 ATtomHas u sipepHast puznka IIpuMeHATH 3HaHUS UIA PEeLICHUs 3aaa4
Henmesst | TeMe: «ATOMHas U pabora
snepHast U3MKa»
XIV. DaemenTtapHblie yacTullbl (3 yaca)
Tpu sTana B OpOoHTAIBHBII ompoc,
25 a3BUTUH (PU3UKU CraTucTU4ecKkuil  Xapakrte IpOLIECCOB B JIEKTPOHHBIH OIIpocC
124/1 p ¢ PAKTEp — TPOIL 3HaTh KIaccu(UKaINs 3JIeMEHTapHBIX YaCTHUI] P POt 1 895
He/leJsl | 3JIEMEHTapHBIX MUKpOMHpE. DJIEMEHTapHbIE YaCTHIIBL. YCTHBIE OTBETHI Ha BOIIPOCHI.
YACTHII. Pemenue 3amau.
OTkpsiTHE . OpoHTANBHBIN orpoc,
25 DyH1TaMEHTAJIbHbIE B3aUMOICHCTBUSL. 3aKOHBI .
125/2 TTO3UTPOHA. 3IEKTPOHHBIN orpoc,
HexeIs coxpaHeHHs B MUKpoMmupe. OTKpbITHE 3HaTh NOHITUE aHTUYACTHII. §96
AHTHYACTHIIBL. YCTHBIE OTBETHI Ha BOIIPOCHI.
MO3UTPOHA. AHTUYACTHUIIBI.
Pemenue 3anau.
JlabopaTtopHas pabora:
Hallmyue IIPaBWIBHOM
26 JlenToHbI. AAPOHBI. P
126/3 DJneMeHTapHbIe YaCTHIIBI IIpuMeHATH 3HaHUS U1 PELICHUs 3a1a4 3aMucu pesynsraTtoB | §97, 98
Heneast | Keapku.

NpPSMbBIX H3MEPEHHi, OTBETa
B eqununax CH, BeiBofa.




XV. CTPOEHUE U DBOJIIOLMSI BCEJTEHHO¥ (8 YACOB)

Bunumoe .
DpOHTAIBHBII 0IIpoc,
JBUXKXCHHE 5
26 Bumnmoe nBrmxeHne HEOECHBIX Tel. 3aKOHBI AIIEKTPOHHBIH orpoc,
127/1 HeOECHBIX TEIl. 3HAaTh 3aKOHBI ABKEHHUS [UIAHET §99
HeJes JBIDKCHUS TTaHET. YCTHBIE OTBETHI Ha BOIIPOCHI.
3aKOHBI IBHKEHNS
Pemenue 3amau.
IUTaHeT.
OpOoHTaNBHBIN o11poc,
26 Cucrema 3emits - JIEKTPOHHBIH orpoc
12872 Jlyna — ciyTHUK 3emin 3HaTh B3auMHOE JBMKeHHe JIyHbI 1 3emiu p POC 1 100
Hepeas | Jlyna YCTHBIE OTBETHI Ha BOIIPOCHI.
Pemenne 3anau.
N OpOHTAIBHBIN orpoc,
26 ConHeuHas dusnueckas NpupoJia MiIaHeT U MaJbIX Tel 3HaTh pusnueckyro npupory Tea ColHeYHOH o
N 3JIEKTPOHHBIN ompoc, | §101
129/3 | nemens | cucrema COJHEYHOU CUCTEMBI CHUCTEMBI
YCTHBIE OTBETHI Ha BOIIPOCHI.
Pemenue 3anay.
26 (DpOHTanLHLIVI/I 0IIpoc,
130/4 Hemenst Connue. Connne — 3B€371a. 3HaTh XapaKTEPUCTHKH 3BE31 3JICKTPOHHBIN ompoc, | §102
YCTHBIE OTBETHI Ha BOIIPOCHI.
Pemenue 3amau.
27 OcHOBHBIE Hctounuku 3neprun ConHLa U 3Be3 1. OpOoHTANBHBIN ompoc,
1315 | menens | *2PAKTEPUCTHKM Buytpennee crpoerne CouHIa U 383/ I71aBHOM | 3HATPH MPOLECCHI, MpoTekaroie BHyTpru CoHIa. | 3JIEKTPOHHbINA ompoc, | §103, 104
3BE3 1. MOCJIEI0BATEIEHOCTH YCTHBIE OTBETBI Ha BOIIPOCHL.
Pemenue 3anay.
JlabopaTopHas pabora:
HaJIu4yue NpaBUIILHON
27 OBOIOLINS 3BE31: POXKACHHUE, KU3HD U CMEPTh
132/6 Hexest DBOIIIOLHSA 3BE3 3Bé31 3HaTh 3aKOHBI YBOJIFOLIMH. 3aMucu pesynbraroB | §105
) HOpsSMBIX M3MEPEHUH, OTBETa
B equHunax CH, BeiBoza.
OpOHTAIBHBII 0IIpoc,
Tanaktuxu. Hama N N
133/7 27 T anaKTiKa INanaxtuxu. Hama ranaktuka — Mineunstit I1yTs. | 3HaTh BUABI FaJlakTHK, TOHITHE «KPACHOTO JIEKTPOHHBIH ompoS, | e406 107
HeJes N «KpacHoe cMerieHne» B CIIEKTpax raaakTHK. CMEIIECHUS» YCTHBIE OTBETHI Ha BOIIPOCHI. ’
Mneunslii ITyTs.
Pemenue 3anay.
IIpocTpaHcTBEHHBIE MACIITa0b! HAOIIOAEMOH .
o 3HaTh noHsTHE «BCeenennasm». OpOHTAIBHBIN orpoc,
Crpoenue u Bcenennoii. [IpuMeHNMOCTD 3aKOHOB (DU3UKH .
27 3JICKTPOHHBIN oI1poc,
134/8 SBOJIIOLUS JUIsl OOBSICHEHHSI IPUPO/IbI KOCMUYECKUX §108
HeaeJast . NwmeTh mpesicTaBieHne 0 MPOUCXOKIEHUH U YCTHBIC OTBETHI HA BOIIPOCHI.
Bcenennoit 00bexToB. COBpEeMEHHbIE MTPEACTAaBICHUS O N
- sBooLMK BeenenHoi. Pemenue 3anau.
MIPOMCXOXACHUH U 3BOTIONMHU BeeneHHoil.
XVI. ®u3uka u HAyYHO-TeXHUYecKkuil mporpecc (2 yaca)
DpOoHTAIBHBII ompoc,
CoBpemeHHast . .
27 Hmets npencTaBieHne 0 COBPEMEHHOM KapTHHE JIEKTPOHHBIH orpoc,
13511 Hay4Has KapTUHA CoBpeMeHHAsT Hay9YHasl KapTHHA MUPA. 3akntoyeHue
HeJesst Mupa YCTHBIE OTBETHI Ha BOIIPOCHI.

MHpa.

Pemenue 3amau.




DpoHTaNBHBIN o1poc,
28 Hmets npeacTaBieHue o 3Ha4€HUN GU3UKU B JJIEKTPOHHBIH orpoc
136/2 ®uzuka u HTP. ®uzuka u HTP. pen b p POC, | ey 3aaHus
Hexeas HTP YCTHBIE OTBETBI Ha BOIIPOCHI.
Pemenue 3amau.
XVII. JABOPATOPHBIA ITPAKTUKYM (15 HACOB)
28 YMeTb NpOBOIUTH MPSMbIE U KOCBEHHbBIE
WHCTpyKTaX 10 TEXHUKE O€30IacCHOCTH. poBon p PaGora B rpynmax, sarmcu OtueTs! O
13711 Hepeas | OusnpakTUKyM HU3MEPEHUS, OLPEACIIATh LICHY AEICHUS o
ITorpemuoctu n3mMepeHus pE3yIbTATOB U3MEPEHUN pabore
U3MEPUTEIILHOrO Ipudopa
1382 28 B — «M3y4eHue pe3oHaHCa B KOJICOATEIIEHOM HCTIOTH30BATh IPHOOPETEHHbIE 3HAHMS U yMeHus | PaboTa B rpynmax, 3anucu OtueTs! O
Hexes P Y KOHTYpe» B IIPAKTUIECKOHN JIESTEIbHOCTH PE3yNIbTaTOB U3MEPEHUH pabore
28 UCTONB30BATHL NPUOOPETEHHBIE 3HAHMs U yMeHus | PaboTa B rpynmax, 3anucu OT4YeTHl IO
139/3 OU3NPaKTUKYM «/I3MepeHne eMKOCTH KOHAEHCATOpay» . .
Heeas B MMPAKTHYCCKOHN ICATCIIHHOCTH pE3yabTaTOB U3MCPCHUU pabore
28 UCIONB30BaTh NPUOOPETEHHBIE 3HaHus U yMeHus | Paborta B rpynmax, 3anmucu OTueTsl 10
140/4 OU3NPaKTHKYM «UW3yuenne sBaenus porodpdexran . N
HEAes B IPAKTUYECKOH AEITCIbHOCTH pe3yJIbTaTOB U3BMEPEHUU pabote
«/cnone3oBanue 3aKOHA COXPAaHEHUS
29 CIIONB30 © 3aKOHa COXpaHe HUCIIOJIB30BaTh IPHOOPETCHHBIE 3HAHMS U yMeHUs | PaboTta B rpymnmax, 3anmcu Otuersl 1o
141/5 OU3NpPaKTUKYM HMMITYJIbCA IIPY U3YYEHUH TPEKOB 3apsyKEHHBIX . o
HeJesst 4ACTHID B IIPAaKTHIECKON ESTEIBHOCTH PE3yNbTaTOB U3MEPEHUH pabore
142/6 29 B — «'paiyHpoBaHHe CIEKTPOCKONA i HAXOXK/EHHe | MCIIOIb30BATh MPUOOPETEHHbIC 3HAHNS M yMeHus | PaboTa B rpymax, 3anucu OTueTs! IO
HejeJst P Y JUTMHBI CBETOBOI BOJTHBD) B IIPAaKTHIECKON ESTEIBHOCTH PE3yNbTaTOB U3MEPEHUH pabote
29 HCIOJB30BaTh MPHOOPETEHHBIC 3HAHUS U YMCHHUS Pab6ora B rpynnax, sanucu OT4eTsl 1O
143/7 OU3NpPaKTUKYM «HW3yuenne paboTsl TpaHchopmaTopa» . o
HeJesst B IIPAaKTUIECKON ESATEIbHOCTH PE3yNbTaTOB U3MEPEHUH pabore
144/8 29 ® «/3ydeHune npo1eccoB BEIIPAMIICHUS UCTIONB30BaTh MPHOOPETEHHBIC 3HAHUS M YMEHUS PaGora B rpynmax, 3anucu OTyeTsl IO
HU3NPAKTUKYM N .
HeJ1eJst P Y MIEPEeMEHHOT'0 TOKa» B IIPAaKTHYECKON JIESTEIbHOCTH Pe3yNIbTaToOB U3MEPEHUH pabore
145/9 29 ® «M3y4eHne 3JIeKTPOMArHUTHBIX KOJICOaHUH ¢ HCIIONIb30BATh PUOOPETEHHbIE 3HaHKA ¥ yMenns | PaboTa B rpynmax, sanicu OTyeTsl IO
H3MPAKTHKYM . .
He/eJIs P Y MOMOIIIBIO OcIMILIorpaday B IPAaKTUYECKOH JESATENBHOCTU PE3yNIbTaTOB U3MEPEHUH pabore
146/10 30 ® «VI3MepeHHe moKasaTes PEIOMICHHS CTeKlia | HCIONb30BaTh NIPHOOPETEHHbIC 3HaHUs 1 yMeHus | Pabota B rpymmnax, 3anvicu OTYeTs o
U3MPAKTUKYM . N
He/eJIs p Y IIPY IIOMOIIM MUKPOCKOIIa» B IPAKTUYECKOH JesITeNbHOCTU pe3yIbTaTOB U3MEPEHUN pabore
14711 30 ® «Omnpenenenne GOKyCHOTO pacCTOSIHUS UCIIONBb30BaTh MPUOOPETEHHbIE 3HAHUA M yMeHus | Paborta B rpynmax, 3anucu OTYeTHI 10
U3MPAKTUKYM . N N
Hejes p Y pacceuBaroeit JINH3bDY B IPAaKTUYECKOH NESITENbHOCTU pe3yIbTaTOB U3MEPEHUN pabote
30 UCTIONB30BaTh MPUOOPETEHHBIE 3HaNMs U yMeHus | Paborta B rpynmax, sanucu OTYeTs TI0
148/12 du3npakTHKyM «VcenenoBanne nHTEpHEPEHINH CBETa» . N
HefeJs B IPAKTUYECKOH JEeSITeTbHOCTH pe3yIbTaTOB U3MEPEHUI pabote
30 UCTIONIb30BaTh MPUOOPETEHHbIE 3HAHUS U YMEeHUs. | PaGora B mmax, 3anvucu | OT4eTsl 1o
149/13 DuU3NPakTHKYM «UccnenoBanue qubpaKkinui CBETa . TPy .
HejeJs B IPAKTUYECKOH JESITENBHOCTU pe3yIbTaTOB U3MEPEHUI pabote
30 N3yueHune 3aKk0Ha COXpPaHEHUS UMITYJIbCA IPU Otuetsl IO
150/14 DU3NPaKTUKYM [Toasenenue NToroB paboThl, pazoop OLIMOOK. Y p y p ITonsenenue ntoros
HejeJIs COYapCHUH CTAIBHBIX MAPOB pabote
31 N OTtyeTsl N0
151/15 du3npakTHKyM [oxBeneHne UTOroB padoThl, pa3bop OmuGoK Usmepenne KI1J] HakIOHHON IIIOCKOCTH IMoasenenue UTOroB
Heae s pabote
XVILI. IloBTopenne (19 yacon)
31 Pemenne KOMOMHMPOBAHHBIX 33134 MO Pabora B rpynmnax, peuieHue
152/1 [ToBTOpEHHE p BeIsiBiieHrE IPOOENIOB B 3HAHUSAX, TIOBTOPEHHE py P

HeaeJIst

MCXaHHKC

3a1a4




31 Perenre KOMOMHUPOBAHHBIX 3324 110 Pabora B rpymnmax, pemeHnue
153/2 [ToBTOpCHHE BeisiBiienne npo6esioB B 3HAHUSIX, IOBTOPCHHE
HeJes MEXaHUKE 3a1a4
31 Pemmenre koMOMHUPOBAHHBIX 3aJad 1O Pabora B rpymnmax, pemenue
154/3 IMoBropenue p BrisiBieHne po6esioB B 3HAHMAX, [IOBTOPEHUE py P
HeJeJIst MEXaHHKe 3amaq
31 Pemenre KoMOMHUPOBAHHBIX 3a]a4 10 Pabora B rpynmnax, pemieHue
155/4 IToBTOpEeHuE p A BrrsaBienue npoOenoB B 3HaHUSX, TOBTOPEHHUE Py P
He/xeJIs MeXaHHUKe 3aja4
32 Perenre KOMOMHUPOBAHHBIX 33424 110 Pabora B rpymnmax, pemenue
156/5 [ToBTOpEeHHE p BrisiBiienre npoGesioB B 3HAHUSX, IIOBTOPEHHE Py P
HeJes MEXaHUKE 3a1a4
32 Pabora B rpymnmax, pemenue
157/6 IToBTOpEHNE Pemenne xomOnHMpOBaHHEIX 3a7a4 mo MKT BrraBienne mpo6eoB B 3HAHHUAX, TOBTOPEHHE py P
HeJeJIst 3amaq
32 Pabora B rpynmnax, perieHue
158/7 IToBTOpEHuE Pemenne xomOnHMpoBaHHKIX 3a1a4 o MKT Brrsaeienue npo0enoB B 3HaHUAX, TOBTOPEHHUE Py P
He/xeJIs 3aa4
32 Pabora B rpymnmax, pemenue
OBTOpEHHE eleHre KOMOMHUPOBAHHBIX 33124 MO bISIBJICHHE POOEJIOB B 3HAHHSX, IIOBTOPEHHE
159/8 . p 5 MKT | B 5 : pymias. b
Hejes 3a1a4
32 Pabora B rpymnmax, pemenue
160/9 IMoBropenue Peurenne koMOuHnpoBaHHbIX 3ana4 1o MKT BrisiBieHne po6esioB B 3HAHMAX, [IOBTOPEHUE py P
HeJeJIst 3amaq
33 Pabora B rpynmnax, pemieHue
OBTOpEHUE eIIeHre KOMOMHUPOBAHHBIX 33134 MO BISIBJIEHHE IPOOEJIOB B 3HAHUSX, IOBTOPEHHE
161/10 I P 6 MKT |B 6 : PyHHax, p
He/xeJIs 3aja4
33 Perenre KOMOMHUPOBAHHBIX 33424 110 Pabora B rpymnmax, pemenue
162/11 [ToBTOpCHHE p A BeisiBrienne npo6esioB B 3HAHUSIX, TOBTOPECHHE Py P
HeJes NIEKTPOJMHAMHUKE 3a1a4
33 Pemmenne koMOMHUPOBAHHBIX 3aJad 1O Pabora B rpymnmax, pemenue
163/12 IToBTOpEeHnE p BrraBienne mpo6eoB B 3HAHHUAX, TOBTOPEHHE py P
HeJeJIst JJEKTPOJMHAMHUKE 3amaq
33 Pemenre KoMOMHUPOBAHHBIX 3a]ad 10 Pabora B rpynmnax, perieHue
164/13 Hexenst IToBTOpenue IEKTPOIMHAMHKE BersBiienue npo6esoB B 3HAHUSX, IOBTOPEHHE 3amaq
33 Pemenre KoOMOMHUPOBAHHBIX 3aa4 110 Pabora B rpynmnax, perieHue
165/14 Hexest [TosTopenue IEKTPOAMHAMIKE BrlsiBrieHne po0enoB B 3HAHUAX, TOBTOPEHHE 3amau
34 Pemmenre KoMOMHUPOBAHHBIX 3a]a4 1O Pabora B rpynmax, pemieHue
166/15 Hexenst [ToBTOpEHHE JIEKTPOIMHAMHKE BersBiienue npo6esioB B 3HaHUAX, IIOBTOPEHHE 3anau
34 Pabora B rpynmax, perieHue
167/16 IToBTOpEHUE Perenre KOMOMHUPOBAHHBIX 33J1a4 110 ONITHKE | BhIsBIeHHE NpOOEIOB B 3HAHUAX, IOBTOPEHHE
HeJeJIst samad
34 Pabora B rpymmax, pemieHne
168/17 IToBTOpEHUE Pemenne KOMOMHUPOBAHHBIX 33/1a4 IO ONTHKE | BblsBieHHe MpoOenoB B 3HAHUAX, IOBTOPEHUE
Heaeast i 3ajaq
34 Pabora B rpynmnax, perieHue
169/18 IToBTOpEHue Perenre KOMOMHUPOBAHHBIX 33J1ad 11O ONITHKE | BhIsABIEeHNE NpOOEIOB B 3HAHUAX, TOBTOPEHHE Her 3ananus
HeJleJIst ’ sanat
34
170/19 PesepBHOE Bpems

Heaeas




10 xknacc
KOHTPOJIBHASI PABOTA Ne 1 «kKHHEMATHKA»
BAPUAHT I
YACTD A Bridepute o11H BepHbBIii 0TBET.

1. IT10T paBHOMEPHO IUIBIBET TIO PEKE CO CKOPOCTHIO 6 KM/4. UeloBeK IBHKETCSA
TOTIEPEK TIIIOTA CO CKOPOCTHIO 8 KM/4. UeMy paBHaA CKOPOCTE YEJIOBEKA B CHCTEME OTCUETA,
CBsI3aHHOM ¢ Oeperom?

1) 10 km/u; 2) 7 km/u; 3) 14 km/u; 4) 2 kM/9 M4
v,= F
¢

2. Hcnonp3ys rpaduk 3aBHCUMOCTH CKOPOCTH
JBIOKEHHUS Tella OT BPEMEHH, ONPEeIuTe CKOPOCTh Tella B

e

KOHIIC 7-oi CEKYHIbI, CHUTAas, YTO XapaKTCp ABUKCHUS TCJIa

HC UBMCHUTCA.

(=T ST S~ 4

1) 8 m/c; 2) 11 m/c; 3) 16 m/c; 4) 18 m/c.

3.
CKOPOCTHU T€CJIa OT BpECMCHHU. MO,Z[yJ'IB YCKOpPCHUA UMCCT
MAaKCHUMaJIbHOC 3HAYCHNEC Ha YIaCTKE

Ha pucynke npezacraBieHa 3aBUCHMOCT TPOEKIINN

Dor0cao2c; 2)or2cmoSc; 3)or2cao7c;

4)yckopeHHe Ha BCeX y4acTKaX OAUHAKOBO.

4. 3aBUCHUMOCTD IIYTU OT BPEMCHHU JI1 pr{MOHPIHCﬁHO JABMOKYHIECTOCA TEJIa UMECT
BUI: S(¢) = 2t + £, Tae Bce BenuunHb Beipaxkensl B CH. YckopeHue Tena paBHO

1) 1 m/c?; 2) 2 m/c?; 3) 3 m/c?; 4) 6 m/c.

5.
3aBUCUMOCTH MPOCKIIHUN CKOPOCTH TCJIa OT BPpEMCHHU.

Ha pucynke npencrasiie rpaduk

Kakoit myTh mpoIio Teao 3a HHTepBal BpEMEHU OT
2 1mo 8 ¢?

1)32m; 2)20m; 3) 16 m; 4) 8 m.

6.
ckopoctb 40 m/c.? Uemy paBHO Bpemst niafgeHusi? COnpoTHBICHHEM BO3/yXa MPeHeOpeyb.

Teno ynajio u3 COCTOAHUS ITOKOs C HCKOTOpOﬁ BBICOTHI U IIPpU yaape 0 3€MJII0 UMEJI0

1) 0,25¢; 2)4c; 3)40c; 4) 400 c.

7. MarepuanpHas TOUKa ABMXKETCS IO OKPYKHOCTHU C MOCTOSIHHOM CKOpocThio. Kak
M3MEHUTCS [ICHTPOCTPEMHUTEIBHOE YCKOPSHUE TOUKH, €CII CKOPOCTh YBEIHMYUTH B 2 pas3a i
paanyc OKpy>KHOCTH YBEIHYHTH B 2 pa3za?

1) yMeHbIIMTCS B 2 pa3a; 2) yBeJH4HTCs B 2 pasa;
3) yBeauuntes B 4 pa3za; 4) yMeHbIINTCA B 8 pas.

YACTH B

8. Hcnoan3ys ycioBUe 3a1a4M, YCTAHOBUTE COOTBETCTBHUSI BEJIMYUH H3 JIEBOT0
€T0JI01A Ta0IUUBI C HX COOTHOLIEHUSIMU B MPABOM CT0JI01le M 3aHeCHTe B Ta0JIUILy.

JlBe MaTepuanbHbIE TOUKH PAaBHOMEPHO ABHXKYTCS 0 OKPYKHOCTAM ¢ paauycamu Ry, n
R; > Ry, He MeHss B3aMMHOTO PACIIOIOKEHHUSI OTHOCUTENBHO APYT Apyra.

Bennunna N3menenue

rJI0Basi CKOPOCTh 1) y mepBo#i 0OJIBITIE, YEM Y BTOPOH

2) y mepBoi MeHbIIIe, YeM Y BTOPOH

Y|
LI¢HTpOCTpEMUTENIBHOE YCKOPEHHE
I

epHOJ 00paIIeHUs MO OKPYKHOCTH 3) 0OIMHAKOBBI

UacroTa oOpaiieHus Mo OKPY>KHOCTH

Pemure 3amaun.

9.
3eMin?

Tenmo cB0OOIHO TaaeT ¢ BRICOTHI 45 M. UeMy paBHA CKOPOCTH Tela y MOBEPXHOCTH

10. MOTOIMKIUCT ¥ BEIOCUIICAUCT OJTHOBPEMEHHO HAYMHAIOT PABHOYCKOPEHHOE
JBIDKEHHUE U3 COCTOSIHUS TTOKOsI. Y CKOPEHHE MOTOITUKIIACTA B 3 pa3a 0oJblle, 4eM
yCKOpeHHe BeJocuIienucta. Bo ckonbko pa3 0oJbliie BpeMEHH TOHAI00UTCs
BEJIOCHUIICAKCTY, YTOOBI JOCTHYD CKOpOCTH S50 KM/u?

YACTB C
Pemnre 3axauy.
11. ABTOMOOMIB, HAYIIMI CO CKOPOCTBIO 36 KM/4, HAUHHACT JBUIATHCA C

yexopenuem 0,2 m/c’. Kakoii myTh npoiiger aBTOMOGHIIBb 32 IECATYIO CEKYHY OT
Havyajia ABHKeHHs?
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10 ka1acc KOHTPOJIBHASA PABOTA Ne 1 <KKUHEMATHUKA»

BAPHUAHT 11

YACTD A Bri0epuTe 011H BepHBIii 0TBeT,

1. Ilo OpAMOMY IMIOCCE B OAHOM HAIIPAaBJICHUU ABUKXYTCS ABa aBTOMOOMIISI CO

ckopoctsamu 30 m/c u 40 M/c. IX OTHOCHTEIbHAS CKOPOCTH 110 MOAYJIIO PaBHA

1) 0 m/c; 2) 10 m/c; 3) 50 m/c; 4) 70 m/c.

2. Hcnone3ys rpaduk 3aBUCUMOCTH CKOPOCTH

JABUIKCHUS TCJIa OT BPEMCHHU, OIIPEACIUTE CKOPOCTh TCJIa B
KOHIIC 8-oit CCKYH/IbI, CUUTAad, YTO XapaKTCP ABUIKCHUA TCJIa

HE U3MCHUTCSL.
1) 35 m/c; 2) 30 m/c; 3) 25 m/c; 4) 21 m/c.

3. Ha pucyHke npencraBiieHa 3aBHCHMOCTb
MIPOEKIUH CKOPOCTHU Tela OT BpeMeHu. Moayib
YCKOPEHHUSI UMEET MUHUMAIIbHOE 3HAUE€HHE Ha Y4acTKe

Dor0Ocao2c; 2)or2cmo4dc; 3)or6¢ca08c;

4) yckopeHHe Ha BceX yYACTKAaX OANHAKOBO.

7. MarepuanpHas TOYKa ABMXKETCS 110 OKPYKHOCTHU C IIOCTOSIHHOM CKOpocThio. Kak
U3MCHUTCA HCHTPOCTPEMUTEIIBHOC YCKOPEHNUE TOUKH, €CIIU CKOPOCTh YMCHBIIUTH B 2 pasa, a
paanyc OKpy>KHOCTH B 2 pa3a YBEIHYHUTH?

1) yMeHbIIMTCH B 2 pa3a; 2) yBeJHYHTCs B 2 pa3a;

3) yBeauunTes B 4 pa3za; 4) yMeHbIIHMTCA B 8 pas.

YACTH B

S.MCHOJIB?ayH yYcioBue 3aJa4i, yCTAHOBUTE COOTBETCTBUSA BEJIMYMH U3 JIEBOTO
CTOJIﬁIIa TaGJII/lIII)I C UX UIBMCHCHUSIMHU B IIPaBOM CTOJIﬁIIe.

MarepuanbHas TOYKa IBUKETCS C TOCTOSHHOW CKOPOCTBIO TI0 OKPYKHOCTH PAIIyCOM
R. Kak u3MmensTCS TIepeuncIieHHbIe BETMYHNHBI TIPH YBEINICHUH CKOPOCTH ABIKEHHS
TOUYKH?

4

4. 3aBHCHUMOCTD IyTH OT BPEMEHH JUIs MPSIMOJIMHEHHO JBIDKYILEroCs Tejla MMEeT
BunL: S(f) = 3t—+, Te Bee Benmuunbl Beipaxkensl B CU. Monyib yckopenus Tena paBen

1) 1 m/c%; 2) 2 m/c?; 3) 3m/c?; 4) 6 m/c?

5. Ha pucynke npexncrasies rpadux
3aBUCUMOCTH MIPOEKIUH CKOPOCTHU Tela OT BPEMEHHU.
Kakoit myTs mpomino Teno 3a uHTepBan BpeMenu ot 0 1o
3¢?

1)32m; 2)20m; 3) 16 m; 4) 8 m.

6. Kamenn OporieH BepTHKaIbHO BBEPX cO CKOPOCThIO 50 M/c. Uepe3 CKOJIBKO
CEeKyHJ] ero ckopocTh OyneT paBHa 30 M/c U HaIlpaBlieHa BEPTUKAIBHO BBEPX?

1)2¢; 2)6¢; 3)8c; 4)10c.

Bennuuna MN3meHeHue

A. YTII0Bast CKOPOCTh 1) yBeauauTcs

b. IIeHTPOCTPEMUTENBHOE YCKOPEHHUE 2) YMEHBLIUTCS

B. Ilepuox oOpariieHus 1mo 3) HE U3BMEHUTCS
OKPY)KHOCTH

I'. YacroTa obpameHus 1mo
OKPYKHOCTH

A b B r

Pemure 3amaun.

9. Teno OGpomIeHO BEPTHKATHHO BBEPX ¢ HadaIbHOU cKopocThio 60 M/c. Ha kakyro
BBICOTY MOJHUMETCS TEN0?

10. OT ocTaHOBKH OJTHOBPEMEHHO OTXOJIST TpaMBai M TpoJuienOyc. Y ckopeHne
Tposeiibyca B 2 pa3a Oonblie, yeM TpaMBasd. Bo ckonbko pa3 Gonble BpeMeHH
MTOHAZ00HTCS TPAMBAar0, YTOOBI JOCTHYB cKopocTH 50 km/4?

YACTb C
Pemnre 3axauy.

11. Crnopremen npobeskan paccrosare 100 m 3a 10 ¢, U3 KOTOPHIX OH 2 C MOTPATHI Ha
PasroH, a OCTaJIbHOE BpeMs ABUTAJICS paBHOMEPHO. UeMy paBHa CKOPOCTh PaBHOMEPHOT'O
JIBHOKEHHMS?




10 ka1acc KOHTPOJIBHASA PABOTA Ne 1 <KKUHEMATHUKA»
BAPUAHT III

YACTD A Beibepute 0iMH BepHbIii 0TBeT.

7. MartepuranbHas TOUKa ABUYKETCS TI0 OKPYKHOCTH C MIOCTOSHHOM cKopocThio. Kak
HM3MEHHUTCS [EHTPOCTPEMHUTEIBHOE YCKOPEHNE TOUKH, €CII CKOPOCTh YMEHBIINTE B 2 pasa,
U paJinyc OKPY>KHOCTH YMEHBILIUTH B 2 pa3a?

1) ymenbuTCs B 2 pa3za; 2) yBeJIU4HTCH B 2 pa3a;

1. JIBa aBTOMOOWIISI IBUKYTCS 110 IPSIMOMY ILIOCCE: IEPBBII — CO CKOPOCTHIO V, 3) yBeamunres B 4 paza; 4) yMenbumTes B 8 pas
BTOpOi — co ckopocThio (—3V). KakoBa cKOpoCTh BTOPOTO aBTOMOOMIISI OTHOCHUTEIHFHO
nepBoro? YACTH B
1) V; 2)-2V; 3)4V; 4) -4V u-% 1 8. Hcnoub3ys ycnoBue 32124, yCTAHOBUTE COOTBETCTBUSA BEJIHYHMH U3 JIEBOr0
& €T0J101a Ta0IMIBI C HX COOTHOLIEHUSIMHU B PaBOM CTOJI011e.
2. Hcnonb3ys rpaduK 3aBUCHMOCTH CKOPOCTH
ABUKCHHUS TCJIa OT BPECMCHH, OIIPEAC/IMTE CKOPOCTD TCJIa b JIBe MaTepuanbHble TOUKA PABHOMEPHO ABUXKYTCS 110 OKPY2KHOCTSM C paauycamu Ry, u
B KoHIIe 10-0¥f CEeKyH/IbI, CUMTAsA, YTO XapaKTeP 4
IBYDKEHNS TeJa He H3MEHHTCH. 2 - R, <Rj, HE MeHsS HE MEHSISI B3AUMHOTO PACTIONOXKEHHUSI OTHOCHTEIIFHO JIPYT pyTa.
1) 8 m/c; 2) 10 m/c; 3) 12 m/c; 4) 16 m/c. i H 2=
I 2 % 4 5 1¢ Benyuuna U3Mm¢HEHNE
3. Ha pucyHKe npecTaBieHa 3aBUCHMOCTD - A. YrmoBast CKOPOCTh 1) y mepBoii 60bIIe, 4eM Y BTOPOit
MIPOEKIIMU CKOPOCTH TeNa OT BpeMeHn. MotyIib Yo T b. LignTpOoCcTpeMUTENBHOE YCKOPEHHE 2) y IepBoi MEHBIIIE, YeM Y BTOPOU
YCKOPEHUSI UMEET MUHUMAJIbHOE 3HAYEHNE HAa YYaCTKE 10 B. Ilgpuoa oOpalleHus 1Mo OKPYKHOCTH _ 3) OJMHAKOBBI
< I'. YgcToTa oOpalieHus 0 OKPYKHOCTH
DorO0cmo2c; 2)or2caoSc;
3) ot S c 10 8 ¢; 4) yckopeHHe Ha BceX y4acTKax ]
OIMHAKOBO. 5 A b B r

4. 3aBUCUMOCTH IIYTH OT BPEMCHHU IJIsL HpﬂMOJ’IHHeﬁHO JABMIKYHICTOCH TEJIa UMECT BUA!:

S(t) = 3t + 0,5t%, rie Bce BeanuuHbI BEIpaxkensl B CH. Y ckopenne Tena paBHO

1) 1 m/c?; 2) 2 m/c?; 3) 3 m/c?; 4) 6 m/c

M
v, —

5. Ha pucynke npezacTasiieH rpadux c o
3aBUCHMOCTH IPOEKIIUK CKOPOCTH Tea OT Aloin
BpeMeHH. Kakoli myTh nponuio Teao 3a MHTEpBa
Bpemenu ot 0 10 4 ¢? 5
1)32m
2) 16 m o |
)12 m 2 4
4) 10 m

6. Temno ymano ¢ HEeKOTOPO BBICOTHI C HYJICBOH HaYaJIbHON CKOPOCTHIO U IIPH YIape O
3eMJTI0 IMeNo cKopocTh 60 m/c. Uemy paBHO Bpems maaeHus? COnpoTHBICHUEM BO3TyXa
TIpeHeopeys.

1) 0,6 ¢c; 2) 6 ¢c; 3) 60 c; 4) 600 c.

Pemure 3agaumn.

9. Temo cBoOomHO amaeT ¢ BBICOTH 80 M. UeMy paBHA CKOPOCTH TeJa y MTOBEPXHOCTH
3emMiau’?
10 MOTOI_II/IKJ'[I/ICT U BCJIIOCUIICAUCT OI[HOBpeMCHHO HAYMHAKOT ABUXKCHUC U3

COCTOSIHHMSA NOKOS. Y CKOpEHHE MOTOLUKIINCTA B 3 pa3a Ooblle, 4eM YCKOpeHue
BenocurenucTa. Bo ckoipko pa3 GONBINYI0 CKOPOCTh Pa30BBET MOTOLIMKIIHMCT 32 TO JKE
Bpems?

YACTb C
Pemnre 3axauy.

1. Bo ckonbko pa3 myTh, IPOIIECHHBIN TEI0OM 3a TPETHIO CEKYHIY OT Hayaa
PaBHOYCKOPEHHOTO IBHKECHUS, OOJIBINE ITyTH, IPOHIEHHOTO 32 BTOPYIO CEKyHIy?




KOHTPOJIBHASI PABOTA Ne 1 KKHHEMATHKA»
BAPHUAHT IV

YACTD A Bri0epuTe 0AMH BepHBIii 0TBET
1. ITo mpssMoMy 110CCe HAaBCTpEUy APYT APYTY ABUIKYTCS J[BA aBTOMOOMIIS CO

ckopoctsmu 30 m/c u 40 m/c. VIX OTHOCHTEIBHASI CKOPOCTH 110 MOAYJIIO PaBHA

1) 0 m/c; 2) 10 m/c; 3) 50 m/c; 4) 70 m/c M
i

2. Hcnone3ys rpaduk 3aBUCUMOCTH CKOPOCTH B
JBIDKEHUS TeNa OT BPEMEHH, ONIPEEINTE CKOPOCTh Tela B "
KOHIIE 8-01 CeKyH[BI, CYMTAsA, UTO XapaKTep IBHKCHUS Tela 10
HC U3MCHUTCH.
1) 35 m/c; 2) 30 m/c; 3) 25 m/c; 4) 21m/c 3

0 I 2 3 4 5 nc

3. Ha pucyHke npezacTaBieHa 3aBUCHMOCTh v M
MPOEKIMH CKOPOCTH Tena oT BpeMeHu. Moynb {: D‘ i
YCKOpEHHUsI UMEET MaKCHMaJIbHOE 3HaYeHUE Ha
yJacTke 5
1or0cao2c; 2)or2cao4dc 0
3) oT 6 c 10 8 ¢c; 4) yckOpeHMe HA BCeX YYACTKaX _s
OIMHAKOBO
4. 3aBUCHMOCTb IIyTH OT BPEMEHH ISl TPSIMOJIMHEHHO ABHMXKYILETOCS TEla HMEeT

BuL: S(t) = 8t — 2t, e Bce BenmumHubl Beipaxkensl B CU. Moynib yCKOpEHUs Tella paBeH

1) 1 m/c?; 2) 2 m/c?; 3) 4 m/c?; 4) 8 m/c?

v M
L 1
5. Ha pucynke npezacrasieH rpaduk 4 i
3aBHCHMOCTH TIPOEKITUH CKOPOCTHU TeJa OT :
BpeMeHu. Kakoil myTh npoIio Tesno 3a HHTEpBal 2 i
BpEeMEeHHU OT 2 110 4 ¢? f
i *
Le
1) 20 m; 2)16m; 3)8m; 4) 6™
6. Teno OGpoieHo BEPTUKATHHO BBEPX € TIOBEPXHOCTH 3€MIIH C HAa4aIbHOU

ckopoctsio 20 M/c 1 ynano o6patHo Ha 3emiro. COnpoTHBICHNE BO3LyXa MPEHEOPEKUMO
Mao. Terno HaXoAWIOCh B MOJIETE IPUMEPHO

1)2c¢; 2)4¢; 3)20¢; 4)40c.

7. MartepuanbHas TOUKa ABHYKETCS TI0 OKPYKHOCTH C MIOCTOSHHOM cKopocThio. Kak
HM3MEHHUTCS [EHTPOCTPEMHUTENBHOE YCKOPSHNE TOUKH, €CIIH CKOPOCTh YBEIIHMYHUTH B 2 pasa,
a paJuyc OKpPYXHOCTH B 2 pa3a YMEHbLIUTb?

1) yMeHbIIMTCA B 2 pa3a; 2) yBeJu4uTcs B 2 pa3a;
3) yBeauuntes B 4 pasa; 4) ypeanuurcs B 8 pa3

YACTH B

8. Hcnonw3yn ycnosue 3a0auu, ycmanogume cOOnEEenICMeus 6e1UYUH U3 1€6020
CMON0Ya madauybl ¢ UX USMEHEHUAMU 6 NPAGOM CHOI0Ye.

MarepuanbHas TOYKa IBUKETCS C TOCTOSIHHOW CKOPOCTBIO TI0 OKPYKHOCTH PaIyCOM
R. Kak u3MeHATCS epeynciIeHHbIC BETMYMHBI IPH YMEHBIICHUH CKOPOCTH ABIKEHHS
TOYKH?

[YMHa 3m¢HeHue

rJ0Basi CKOPOCTh 1) yHenmmautcs

EHTPOCTPEMUTEIBHOE YCKOPEHUE 2) YMEHBIITUTCS

eproJT OOpaIIeHUs 110 OKPYKHOCTH  3) HE H3MEHUTCS

\CTOTa 06pa]J_ICHI/I$I 110 OKPY?KHOCTH

Pemure 3amaun.

9. Teno OpoImIeHO BEPTUKATIHHO BBEPX C HadaIbHOU cKopocThio 50 M/c. Ha kakyro
BBICOTY ITOJJHUMETCS TEeJO?

10. OT OCTaHOBKHM OJTHOBPEMEHHO OTXOJST TpaMBail M TpoJuielOyc. Y ckopeHne
Tposuteiibyca B 2 pasa OoJblle, 4eM TpamBasi. Bo ckoyibko pa3 oTin4aroTcs myTH,
MpOiiIcHHBIEC MAIITMHAMH 32 OINHAKOBOE BpeMsi?

YACTb C
Pemure 3anauy.

11. Teno mamaer ¢ BeicoTsl 20 M 6e3 HagaIbHOM cKOpocTH. OTpenenuTs My Th,
TIPOIICHHBIN TEJIOM 3a IMOCICIHIO CCKYHY TaICHHUS







10 kaacc KonTpoJibHasi padora Ne2 « THHAMHKA»
BAPHUAHT 1
YACTb A Bvioepume 00un gepHuiit omeent.

1. CaMoner neTUT HO NPSAMOM C MOCTOSHHOM CKOPOCTBIO Ha BBICOTE 9 KM.
Cucremy otcdera, CBI3aHHYIO ¢ 3eMJIeil, CUNTaTh HHEPIHAILHON. B aTOM cirydae:

1) Ha caMoJieT He AefiCTBYIOT HUKAKHe CHJIbI

2) Ha caMoJIeT He JIeiiCTBYeT CUJIa THAKECTH

3) cymma Bcex CHUI, AefiCTBYIOLIMX HA caMoJIeT PpaBHA HYJII0

4) cuia TSAKECTH paBHA cHJle ApXuMe/a, AeficTBYIOIIe Ha camMoJIeT

2. Ha Tteno wmaccoir 1 kr peiictBytor cunel 6 H u 8 H, HampaBneHHbIE
MePIEHANKYJIISIPHO pYT Ipyry. Uemy paBHO ycKopeHHe Tena?
1) 2 m/c; 2) 5m/c; 3) 10 m/c?; 4) 14 m/c?

3. CnyTHUK Maccoil m JIBHXeTcs BOKPYT IIAHETHI MO0 KPYroBOW opOuTe paauyca
R . Macca mnmanerst M. Kakoe BbIpa)k€HHE OIpeNeNseT 3HAYEHHE CKOPOCTH
JBYDKEHMS CITyTHUKA?

M m
1G5 2)4 G‘%; 3)«/G'¥; 46—

4. K npyxune amunoit 10 cm, koadduument xkectkoctu koTopoit 500 H/m,
MOABECWIIH I'py3 Maccol 2 Kr. Kakoli crana 1jnuHa npy>XKUHbI?
1) 12 em; 2) 13 em; 3) 14 em; 4) 15 em

5. UenoBek Be3 peOeHKA Ha CaHKaX IO TOPU30HTAILHOW AOpOre. 3aTeM Ha CaHKU
CeNl BTOPOW TakoW ke pPeOEHOK, HO YeJIOBEK MPOAOIDKAN IBIKEHHE C TOW JKe
MOCTOSIHHOM CKOpOCThI0. Kak m3MeHnIach cuiia TpeHUsI pu 3TOM?

1) He M3MeHUIACH; 3) yMeHBbIIMIACH B 2 pa3a;

2) yBeJn4ynIach B 2 pasa; 4) yBeamuuiaach Ha 50 %.

6. Ilo HaKITOHHOM IJTIOCKOCTH BHHU3 CKOJIB3UT OPYCOK.
Kakoli BekTOp, M300paKCHHBI Ha PUCYHKE, SBISETCS
JUIIHAM WU HEIPABUIBHBIM ?

—_—

HF

2)m-g; 3) N; 4)d

mp?

7. Monayns ckopocTu aBToMoO0mIsE Maccoit 1000KT U3MEHSIETCSI B COOTBETCTBUH C
rpaduKoM, MPUBEJCHHOM Ha pucyHke. Kakoe yTBepikaeHue BepHO?

v, 1) Ha yyactke BC aBTOMOOM/IB ABUTAJICH
PaBHOMEpPHO;

J - 2) na yuactke DE aBromMo0uab nBuraics
/ V PaBHOMEPHO, BEKTOP YCKOPEHHUsI HANPaBJIeH
/

» TPOTHBOMOJIOKHO BEKTOPY CKOPOCTH;

3) Ha yuactke AB apTroMo0unJb ABUTAJICS
paBHOMEPHO; 4) MOIYJIb YCKOPeHHs HAa yuacTKke AB Menb1e MoayJist yckopeHus
Ha yuyactke DE.

YACTH B
8. Hcnonw3ysa ycnosue 3adauu, ycmanosume cOOMEEHMICMGEUA YPAGHEHUIl U3
16020 cMoOOUa madIUYbl ¢ UX ZpaguKamu 6 npasom cmonodye.

Tpu Tema oaUMHAKOBOM

Fpamnewe Thadmx

Macchl TO 3 KI Kaxaoe Ei
COBEpIIATH JBUKCHUS. | A, 5 =1 i Y
YpaBHeHus IIPOEKIUU o
MEepEMEILICHUS £
MIpe/CTaBIeHsl B TaOnwie. | E. § =453 2 _:;_1
Ha KakoM rpaduke
MpEeJICTaBJICHA 3aBUCUMOCTh ,
MIPOEKIIUU CHJIBI or | > 04—
BPEMEHH, JCHCTByIOIEH Ha | B &=+ 3r F1
KaX10€ TeJo? 4 1

Pewume 3adauu. LI

9. llogsemenHoe kK Tpocy Teno maccoil 10 xr momHmMaercss BepTuKaibHO. C
KaKUM YCKOPEHHEM JIBHXKETCS TEJO, €CIIM TPOC KeCcTKoCThio 59 kH/M yanununncs na 2
mMm? KakoBa cuiia ynpyroctu, BO3HUKaroIas B Tpoce?

10. CpenHad BbIcOTa CITyTHHKA HaJ oBepxHOCThIO 3emiu 1700 kM. Onpenenuts
CKOpPOCTD €r0 JIBIKEHHS.

YACTH C

11. Tenexkka Maccom 5 Kr gBMXKETCA Nog, AENCTBUEM TUPU
Maccol 2 Kr. OnpeaennTb HaTsHXKeHME HUTK, eCin
KO3)dMUMEHT TpeHuMa paseH 0,1.



)

10 knacc KoutpoabHasi padoTa Ne2 «IuHAMMKA)

BAPHUAHT 11

YACTb A Buibepume 00un 6epruiii omeem.

1. Hwmxe mepeuncieHbl OBMXKEHHUs Tel OTHOCHTENbHO 3Jemid. Kakyro cuctemy
0TCYeTa, CBA3aHHYIO C OJHHUM U3 3THX TEJI, HEJIb3sl CUUTATh HHEPLUANBbHON? CucteMy
0TCYeTa, CBA3aHHYIO ¢ 3eMJIeil, CYNTaTh HHEPLHUATHHOM.

1) neBouYKa 0€KUT € MOCTOTHHOM CKOPOCTHIO

2) aBTOMOOMJIb IBMKETCS PABHOMEPHO 110 FTOPU30HTAJBHOM YaCTH J0POrU

3) moe3 ABUKETCH PABHOYCKOPEHHO

4) xokkeliHasi ali0a paBHOMEPHO CKOJIL3HUT MO IVIAAKOMY JbAY

2. Ha teno maccoit 2 Kr IeHCTBYIOT YEThIpe CUIbl. YeMy paBHO
yckopenue tena, ecnu Fi=20 H, F, =18 H, F3 =20 H, F, =16 H.

F

2 m/c%; 2) 4m/c’;y 3) 1 m/c’; 4) 8m/c?

3. Kakoe BbIpaKeHHE OINpEICISeT 3HAYEHHE IEPBOM KOCMHYECKONW CKOPOCTH
CIIyTHHKA, ECJIM PaJHyC €ro KpyroBoi opoutsl R, a yckopeHue cBOGOIHOrO MaJeHUs
Ha 3TOH BEICOTE g7

1) %;2)¢ﬁ;3)2-¢g-R;4wz.g-R.

4.  UYto0bl Teno, Haxojsdmeecs B JU(TE HCHBITANO TeperpysKy (yBelndeHHe
Beca) HeOOXOAUMO:

1) yckopeHHOe ABUKeHUE JU(PTa BBEpX

2) 3amMesIeHHOE ABUKeHMe JIN(Ta BBepX

3) yckopeHHOe IBHKeHHe Ju(Ta BHU3

4) TaKkoe COCTOSIHUE HEBO3MOKHO

5.  YenoBek Be3 ABYX OJMHAKOBBIX JIETeH Ha CaHKaX MO0 TOPU30HTAIBHOM J0pOTe.
3areM ¢ caHOK BCTall OMH peOEHOK, HO YeJIOBEK MPOJIOIDKAN ABHKCHUE C TOH XKe
MOCTOSIHHOM CKOPOCThI0. Kak n3MeHunach cuina TpeHusi Ipu 3ToM?

1) He M13BMeHMIACH 3) yMeHbIIMJIACH B 2 pa3a

2) yBeanumiach B 2 pa3a 4) yBesmuniiach Ha 50 %

6.  Ilo HaKIOHHOM IIOCKOCTH PABHOMEPHO BBEPX mepememmaercst opycok. Kaxoi
BEKTOP, N300paXEHHBIN HAa PUCYHKE, SBIISIETCS JIMIIHUM N
WM HETIPaBUIIBHBIM?

DF,;2mg; 3)N; HF

7. Monynbe ckopoctd aBTomMoOmiss Maccoir 1000Kr M3MEHSETCs] B COOTBETCTBUU C
rpadukomM, IPUBEICHHOM Ha pucyHke. Kakoe yTBepKaeHre BEpHO?

1) na yuyacrke BC aBromoOmab aBurajicsa

PaBHOYCKOPEHHO "

2) Ha yuyactke CD aBroMoOWIbL JaBHrajics B_C
PaBHOYCKOPEHHO, BEKTOP YCKOPEHHSI COBNAIAET IO E_F

HANPABJICHUIO C BEKTOPOM CKOPOCTH
3) ma ywactrke DE aBromo0uan gBuraics
PAaBHOYCKOPEHHO, BEKTOP YCKOpPeHHsl COBNAaJaeT Mo
HANPABJICHUIO C BEKTOPOM CKOPOCTH

4) Mopynb yCKOpeHUs Ha y4yacTke AB MeHbLue MoAayns ycKopeHus Ha yvactke DE.
YACTH B

8.  HUcnonwsya ycnoseue 3adauu, ycmanoeume cOOMEEHICHIGUA YPAGHEHUI U3
716020 cmondya madauysl ¢ ux spauxamu é npagom cmondye.

Tpu Tema OAMHAKOBOW |

| Ypanuenne Thadax
Maccel MO 2 KI KaxXIoe | F i
COBepIIIau JIBIDKCHHS. | A 5 =S_4F . &
\ o N
YpaBHeHus MTPOEKIINU i
_ i —_— ]
TIEpEeMEIIECHHUS TTPEICTaBICHBI T
il -
E. §=5 2. '
B Tabmume. Ha  kakom =51 _16
rpaduke TIpeICTaBIICHA
— . —
3aBHCHUMOCTD TIPOEKITHH .
3
CHIIBI oT BpEMEHHU, 0F—
JeNCTByOIed Ha Kaxmoe | & 5= Jrt e ) Fi
Teno? 4 1—
I —
Pewume 3aoauu. !

9. ABTOOYC Maccoii 15 T Tporaercs ¢ mecta ¢ yckopenuem 0,7 m/c?. Kakas cuna
TpeHHs NEeHCTBYeT Ha aBTOOyC, eclid cuija TAru apuratens pasHa 15 xkH? Otser
BbIpa3uTh B KH. Uemy paBeH koaQpuIHeHT TpeHus?

10. CpepHsas BbicOTa CNyTHMKA Hag, NOBepXHOCTbIO 3eman 900 kM. OnpeaennTb
CKOPOCTb ero ABWMKEHWUA.
YACTb C

11. [iga rpy3a Maccamum 200 r 1 300 r CBsA3aHbl HUTbIO.

m, m

OnpeaenuTb YCKOpEHMe rpy30B U CUTY HATSXKEHMUS HUTK

MeXay HUMU, eC1 K Tely Maccom m; NpUnoXxmnnm cuny 10 H, HanpasaeHHyo
ropu3oHTa/IbHO BMpaBo.



10 kn1acc KonTpoabHasi pa6oTa Ne2 «IHHAMMKA)
BAPUAHT III

YACTH A Buvibepume 00uHn éepHbulii omeem.

1. TlapamroTuCT OIyCKaeTcsl M0 BEPTUKAIN C IIOCTOSHHOH CKOPOCTBIO 2 M/C.
Cucremy otcyera, CBSI3aHHYIO ¢ 3eMJIeil, CUMTaTh HHEPIHAILHON. B aToM cirydae:

1) Ha mapamoT He JeHCTBYIOT HUKAKHe CHJIbI

2) cujia TSAXKECTH YPABHOBELMBAeTCS CWJIOH ApXumena, JeilcTByHuleid Ha
napamoT

3) cymMMma BcexX CHUI, AeiCTBYIOIIHMX HA MAPAIIIOT, PABHA HYJII0

4) cymMa Bcex CHJI IIOCTOSIHHA U He PABHA HYJIIO

2. Ha Teno maccoit 2 kr peiictByroT cwiel 3 H m 4 H, HampaBieHHBIC
MEePIEHANKYIISIPHO IPYT ApyTy. Uemy paBHO yCKOpeHHe Tena?

1) 3,5 m/c%; 2) 2,5 m/c*; 3) 7 m/c’; 4) 10 m/c.

3. CriyTHUK Maccoil m JBMKETCS BOKPYT IUIAHETHI [0 KPYyroBoil opOute paanyca
R. Macca mianetst M. Kakoe BbIpaXeHHE ONpenenseT 3HAYCHUE YCKOPEHUs
JBYOKEHUS CITyTHUKA?

M . m M . m
D \/G'§S 2) O 3) G pidl Gy

4. B nmudte ycTaHOBIEHBI NPYXUHHBIE BEChl, HA KOTOPBIX CTOMT 4enoBek. Kak
H3MEHSITCS I0Ka3aHKs BECOB IIPH YCKOPEHHOM JIBH)KEHUM U (Ta BBEpX U BHU3?

1) BBepxX — yBeJM4YaTCs, BHM3 — YMEHbUIATCH;

2) BBepX — YMEHBIIATCS, BHU3 — YBeJIHYATCS

3) BBepX — yBeJUYATCH, BHU3 — He U3MEHSITCS;

4) BBEpPX — HE U3MEHSATCA, BHU3 — yBeJinyaTcs;

5. Yenosek Be3 pedeHKa HA CaHKax [0 TOPU3OHTAIBHON Jopore. 3aTeM Ha CaHKU
Cel BTOpPOU TakoH ke peOCHOK, HO HYEIIOBEK IPOMOJDKANI IBIKEHHE C TOH JKe
MIOCTOSTHHOM CKOpPOCThI0. Kak n3MeHwIcs KO3 PUIIMESHT TPEHUS IPH 3TOM?

1) He U3MeHMJICS; 3) yMeHbLINMJICS B 2 pa3a;

2) yBeanumiics B 2 pa3a; 4) ysejauuunsics Ha 50 %.

6. I1o HaKJIOHHOM IJIOCKOCTH PaBHOYCKOPEHHO BBEPX
repemeriaercs Opycok. Kakol BeKTOp, M300pa’keHHBII
Ha PUCYHKE, SBJISCTCS JTUITHAM HIH HEPABUILHBIM?

2)m-g; 3) N; 4)d

FION

—_—

HF

mp;

7. Monynb ckopoctu aBToMoomist Maccoi 1000 Kr u3MeHsETCsl B COOTBETCTBUH C
rpaduKoM, MPUBEICHHOM Ha pUCyHKe. Kakoe yTBepKaeHIe BEpHO?
1) na yyactke BC aBTOM0OMIL ABUTAJICS "
PAaBHOYCKOPEHHO by t
2) Ha yyactke CD aBTOMOOWJIL ABHUTAJICS e
PAaBHOYCKOPEHHO, BEKTOpP  YCKOpPeHHUs B C
HanpapjeH TMPOTHBOIMOJIOKHO BEKTOPY L _F
CKOPOCTH.
3) Ha yyactke EF aBTOMO0WIBL OKOMICS
4) MoayJIb yCKOpeHHsl Ha ydacTke AB
MeHbIlle MOAYJIfl YCKOpeHusi Ha yuyacTke DE.
YACTb B
8. Hcnonwv3ya ycnosue 3adaqu, ycmaHosume cOOMEEMCHMEUA YPAGHEHUIl U3
166020 CMOIOYA MAOIUYBL C UX ZPAPUKAMU 8 NPACOM COIOYe.

v

Tpn } TeJIa - Tpadmx
OJMHAKOBOl Macchbl 110 F
4 KT Kaxa0e L ﬁI—
COBepIIAIN JIBH/KEHHSI. 0
YpaBHeHuss npoeKuHH | Fa
nepeMenieHus ' b 5 =2r-150 2 _:-"?: !
npeaAcTaBJIeHbI B |
Tabaume. Ha xakom i k
rpaduKe npexcTapieHa | ! i
3aBHCHMOCTDL Npoekuuu | B 5 =13 [ :
CWJIBI OT  BpeMeHH, 4. 12—
AeiicTByIOMIEH Ha LI S

KaxKaoe Tesio?

Pewume 3aoauu.

9. Jludr omyckaercs ¢ yckopenueM 2 M/c’. B mudre Ha NpyKUHE KECTKOCTHIO
560 H/m Bucur rpy3 maccoit 0,7 kr. KakoBa cuia ynpyrocta npyxusbl? Ha ckoibko
CaHTHMETPOB Y UIMHUJIACH NIPYKUHA?

10. CpepfHss BbICOTa CMYTHMKA Hag MOBEPXHOCTbIO 3emMan 600 kM. OnpegennTb

CKOPOCTb €ro ABMXEHUS.

YACTb C

Pewiume 3a0auy.

11. Bpycok maccoit 400 r mpUXOIUT B ABUKEHUE C YCKOPEHUEM
4 m/c? mox nelicTBueM rpysa Maccoii 100 r. Haiitu cuity TpeHus
1 K03 PHUIHEHT TpeHHst OpycKa 0 TOBEPXHOCTb.



10 xnacc KoutpoabHas padora Ne2 «iHHAMMKA)
BAPUAHT IV
YACTb A _Bwvioepume o0un eepuwiii omeem.

1. B kakux ciny4asx 11T MOXKXHO CUMTATh HHEPLMAIBbHONW CHCTEMOM oTcyera?
1) st cBOGOAHO MagaeT

2) 1u¢T paBHOMEPHO MOJHUMAETCS

3) audT nBMKETCHA 3aMeJIeHHO BBepX

4) audT IBMKETCS YCKOPEHHO BHU3

2. Ha teno Maccoil 2 Kr IEeHCTBYIOT YeThIpe CHIbl. UeMy paBHO YCKOpEHHE Tena,
ecm Fi=12H,F,=18 H,F;=20H, F, =18 H.
1) 6 M/ c* 2) 16 M/ ¢%; 3) 2m/c% 4) 4w/ ¢

3. Macca Jlynsl mpumepHo B 81 pa3 mensplne maccel 3emiu. Uemy paBHO
OTHOLICHUE CHJIBI BceMHUpHOro TsroteHus Fi, medcTBylomei co cTopoHbl 3eMiu Ha
Jlyny, x cune F,, netictBytomeii co cropons! JIynsl Ha 3eMiio?

1) 1/81; 2)81; 3) 9; 4) 1.

4. Kak 3acraButh rupto BecoM 10H pactarusaTs npy>kuHy JTUHaAMOMETpA C CHIIOH,

6onpmeii 10 H?

1) ABMraTh IMHAMOMETP C THpPel BHU3 C HEKOTOPHIM YCKOpPEHHEM;

2) [JBUraTh AMHAMOMETP € rMpeii BBepX ¢ HEKOTOPBIM YCKOPeHHeM;

3) aMHAMOMETP C rupei J0/KeH CBOOOTHO MaaaTh;

4) TakKoe OCyILleCTBUTL HEBO3MOKHO.

5. YenoBek Be3 IBYX OJMHAKOBBIX JAETEH Ha CaHKaxX IO TOPU3OHTAILHOM JOpOre.
3areM ¢ CaHOK BCTall OAWH PeOCHOK, HO YEJIOBEK IPOJOJIKAJ ABHKEHHE C TOH XKe
MOCTOSIHHOM cKOpOCThI0. Kak n3MeHmcst koappuimeHt TpeHus npu Tom?

1)  yBeamumaach B 2 pasza;  3) yBeaumuujaach Ha S0 %;
2) YMeHbIINJIACH B 2 pa3a; 4) He H3MEHUJICS;

6.Ha HakJIOHHOH TIIOCKOCTH  HEMOJBM)KHO
nexxut Opycok. Kakoit BekTop, n300pakeHHBIH Ha
PUCYHKE, SIBIISICTCS JIMITHAM HJIM HETPaBHIbHBIM?

"3 2) F, 3)ym-g; 4 N; 4)

7. Momynb ckopocTu aBromMoOmis maccoit 1000 Kr M3MEHSIETCSI B COOTBETCTBHU C
rpad KoM, IPUBEJCHHOM Ha pUCyHKe. Kakoe yTBep:kIeHne BepHO?

1) Ha yyactke CD aBTOMOOMJIb JABUIaJICSI PABHOYCKOPEHHO BEKTOP YCKOPEHMSs
COBIA/IA€T M0 HANIPABJIEHUIO C BEKTOPOM CKOPOCTH;

2) Ha yyactke AB moayab yckopenusi 6osblie MOAYJIsl YCKOPEHHSI HA y4acTKe

DE;

3) na yuactke DE aBToMOOM/Ib ABUrajicsi PABHOYCKOPEHHO, BEKTOP YCKOPeHUs
HaNpaBJieH NPOTUBOMOJI0KHO BEKTOPY CKOPOCTH.

4) Ha yyacTke AB aBTOMOOWIb IBUTAJICS PABHOMEPHO

YACTb B

8. Hcnonwvsya ycnoeue 3adauu, ycmamosume cOOMEEMCMEUA YPAGHEHUIl U3
J1€6020 CHONOUA MAdIUYBL C UX Zpauramu 6 npagom cmoaodue.

Tpn TeJIa
OJIMHAKOBOIi Macchl MO
2 Kr Kaxa0e COBepIaIu
JBM:KEeHMsl. YpaBHeHuss ™
MPOEKINHA
nepeMenieHust
MpeICcTABIEHbI B
Tadaunme. Ha kakoMm
rpaduke mnpeacTaBjeHa
3aBHCUMOCTb IPOCKUUH 07 f
CWIbl OT  BpeMEHH, '
neficTByOIIEi HA |+
KaxKa0e Tejao? '

¥pansenne

5= I g

5 5=5-25 1

I+

Pewume 3a0auu.

9. ABTOMOGOUIL Maccoii 1 T mBuxkercs ¢ yckoperuem 0,8 m/c’. Ha aBTOMOOUIB
neiictByet cuna Tperns 2 kH. Onpenenute cuiny Tsaru ABUTaTens (OTBET BBIpA3WUTE B
kH) 1 ko3 punmenT TpeHus.

10. Cpennss BbIicoTa cIyTHHKa Haj noBepxHocThio 3emin 300 kM. OnpenenuTs
CKOPOCTD €r0 JIBIKEHHUS

YACTb C

Pewtume 3a0auy.
Ha WwHype, nepeknHyTOM Yepes HenoABWXHbIN 610K,

noaBelleHbl ABa rpy3a maccamm 200 r n 300 r. C Kaknm

—— o

YCKOPEHUEM ABUXYTCS TPYy3bl.

KonTpoabnas padora Ne 4 mo MKT u,

olz

I BapuanT

v



1. CKOJBKO MOJIEKYJI COJIEPIKUTCS B aIFOMUHHEBOM OTJIMBKE Maccou 3 Kr?

2. KonuenTparus Monekys rasa 4 - 10*° m~. Paccunrars naBieHue rasa npu
temmneparype 17 °C.

3. Cocyn, comprkaliuii kKucaopo oobemom 5 1 ipu aaeneHun 100 klla, coequHsIOT ¢
IIyCTBIM COCYAOM BMECTUMOCTBIO 4,5 11. Kakoe naBiieHre yCTaHOBHUTCS B COCYAaX, €CIIH
TeMmIeparypa He MeHseTcs?

4. OnpenenenHas Macca UICATBHOTO ra3a UCTIBITHIBAET CHaYalla H300apHOE MOBBIIIICHNE
TEeMIIEPaTyphl, a 3aTeM, I1OCIIe H30TEPMHUIECKOTO CXKATHUS U M30XOPHOT'O OXJIAXKICHHS,
BO3BpAIllaeTCsl B UCXOJHOE COCTOsAHNE. M300pa3uTh 3TH MpoIecchl B KOOpAUHATAX
(®,1).

5. O0bsicauTe 3akoH I 'eii-Jltoccaka Ha OCHOBE MOJIEKYJISIPHO-KHHETHYECKOH TEOPHH
WJeabHOTO Ta3a.

KonTpoabnas padora Ne 4 mo MKT
IT BapuanT

1. Onpenenute maccy 2,4 - 10 moneky renus.
2. Omnpenenure CPEAHIOI KHHETUIECKYI0 SHEPTHIO MMOCTYNATeIFHOTO ABIKEHUS
MOJICKYJI T'a3a, HAXOASIIErocs Mo aBicHueM 1,5 - 10° [a MIPY KOHLIEHTPALIMU MOJIEKYJI
2107 m”.
3. [Tpu noBbITIeHNH aOCOMOTHOW TEMIIEPaTyPhl UICATBHOTO raza B 2 pa3a JaBJICHUC
rasa yBeJaumumioch Ha 25%. Bo ckoibKo pa3 nmpu 3ToM U3MEHUIICS 00beM?
4. OmpenenieHHast Macca UICATbHOTO Ta3a UCTIHITHIBAET CHaYalla H30XOPHOE
MOBBIIICHHE TEMIIEPATYPHL, a 3aTeM, TIOCIIEC H30TEPMHUECKOTO paCIIUPEHHS U
M300apHOTO OXJIAKACHNUS, BO3BPAIIAETCS B UICXOIHOE cocTosiHIE. 11300pa3uth sti
npoueccsl B koopauHatax (V,T).

5. O0bsAcHUTE BOZHUKHOBEHHE JABIIEHUS B ra3aXx Ha OCHOBE MOJIEKYJISIPHO-

KAHETUYECKOW TEOPHHU HJICaIbHOTO rasa.

Koutpoabnas paGora Ne 5. TepmoguHamMuka

I Bapuant
1. Yemy paBHa BHyTpEHH:S SHEPTUs 5 MOJIb OJHOATOMHOIO ra3a Ipu TeMmeparype 27
°C?
2. Ilpu aguabaTHOM pacHIMPeHHUH T'a3 coBepuI padoty 2 M/Ix. YUemy paBHO
W3MEHEHUE BHYTPEHHEH SHepruu ra3a? YBeIuyuIach OHa MM YMEHBIINIACK?
3. Ans uzobaproro HarpeBanus 800 Mok raza Ha 500 K ra3y coobumnm Konmm4ecTBo
terioThl 9,4 M k. Onpenenute paboTy ra3a U K3MCHEHUE €r0 BHYTPEHHEH SHEPT UM,
4. T'a3 B ucaIbHOM TEIUIOBOM JABHUTATENE OTAACT XOIOAMILHUKY 60% TETIOTHI,
NOJIy4eHHOH OT Harpesaressa. KakoBa Temneparypa HarpeBartes, €ciu TeMIepaTypa
xonoqwisHuKa 200 K?
5. Kakoe KonruecTBO TEIIOTH HEOOXOJMMO COOOLIUTH OJJHOMY MOJIIO UACAIEHOTO
0JITHOATOMHOTO ra3a, HaXoAIIEMYCs B 3aKphITOM Oastone npu temmneparype 27 °C,
9TOOBI MIOBBICUTH €T0 JaBiieHue B 3 paza?
6. Temmepatypbl HarpeBaTensa U XOJIOAWIbHUKA HACATbHON TETNTIOBON MAIINHBI
cooTBeTcTBeHHO paBHbI 117°C u 27 °C. KonndecTBO TEIUIOTHI, I0JIy4aeMoe OT
HarpeBatens 3a 1 ¢, paBHO 60 k/I>x. Boeruncnure KIT/] MamuHbl, KOIMYECTBO TEIIOTHI,
OTJIaBa€MO€ XOJIOAMIBHHUKY B 1 €, 1 MOIIIHOCTH MAIlIUHBI.

Kontpoabnas padora Ne 5. Tepmonnnamuka

II BapuanT
1. Yemy paBHa BHyTpEHH:ISI SHEPTHUs BCEX MOJIEKYJ OJJHOATOMHOT'O UJeabHOTO rasa,
umeroero oosem 10 M°, mpu nasnenuu 5-10° Ta?
2. Kakyto paboTy coBepmiaet ra3, paciupsisich Ipu moctossHEoM aasiennn 200 xI1a ot
obwema 1,6 1o 2,6 n?
3. AzoT umeet o0beM 2,5 1 nipu nanernn 100 k[la. PaccuuTaiite, Ha CKOJNBKO
W3MEHWJIaCh BHYTPEHHSISI SHEPTHsI Ta3a, €CIH MPU YMEHbIIIEHNH ero o0bema B 10 pas
JaBJICHUE TIOBBICHIIOCH B 20 pas.
4. TemrepaTypsl HarpeBaTels U XOJIOJMIHLHIKA UACATHHON TETIOBOW MAITHHEI
cootBercTBeHHO paBHBI 380 K 1 280 K. Bo ckonbko pa3 ysenuuutcs KI1/] mamuHsl,
€CJIM TEMIIEpaTypy HarpeBaTelns yBeauuuTs Ha 200 °C?
5. Ha ckoipKko n3MeHu1ach BHyTpeHHss aHeprus 10 Mosib 0JTHOATOMHOTO H/1€aTbHOTO
rasza npu u3odaprom Harpesanuu Ha 100 K? Kakyro paboTy coBepiun pu 5TOM ra3 u
KaKoe KOJMIECTBO TEIIOTHI €My COOOITICHO?
6. B ngeansHOM TEMIOBOM JBHTaTeNe a0COTIOTHAS TEMIIEpaTypa HarpeBaTens B
3 pa3a BhlllIE, UeM TeMIepaTypa xonoauibHruKa. Harpesatens nepenan rasy
kommuectBo TeruoThl 40 k/[x. Kakyto paboty coBepmmi raz?



KonTpoabnas padora no Ne 6. JjiekTpocraTuka
I BapuanT

1. B HEKOTOpOI TOUKE IIEKTPUUECKOTO TOJIS B BO3AYXE HA TOUEUHBIN
sapsan 3-10°° K neiictByer cuna F=1,5-10"° H. Onpenenure Benuauny
TOUEYHOTI'0 3apsija, CO3AAIOIIETO €€, €CJIU JaHHas TOUKa yAajJeHa OT
3apsiaa Ha 0,3 M.

2. DIEKTPOH U3 COCTOSHUS MOKOSI MPOOEraeT B OTHOPOTHOM
3IIEKTPUYECKOM ToJie paccTosaue 5,0-10° M 1 MPUOOPETAET CKOPOCTH
1,6:10% m/c. UeMy paBHA HANPSKEHHOCTH MOJIs?

3. Bo3nyuiHeiii KOHAEHCATOp eMKOCThIO 250 MK®D MOIKII0YEH K
UCTOYHUKY TOoKa ¢ HanpsbkeHueMm 100 B. Beruncaure snepruto
KoHJIeHcaTopa. Kak n3MeHuTCs s3Heprust KOHJIEHCAaTopa Mpu
3aIlOJTHEHUH TIPOCTPAHCTBA MEXKAY OOKIaIKaMH TUIIEKTPUKOM,
JURJIEKTPUYECKON MPOHUILIAEMOCThIO 77

4. Kakoe (usnueckoe sSBJICHUE HCIIONB3YeTCs IPU
3JEKTPOCTATUYECKOMN 3aINUTE JIEKTPO- U PAAUOTEXHUIECKUX
anmnapartos?

KountpoabHas padora mo Ne 6. djekTpocTtaTuka
IT BapuanT

1. C xaKkoli cuioit aapo aToMa xenesa, umeromee 3apsan 41,6-10° P Ko
MIPUTATUBAET K ceO€ ANMEKTPOH, HAXOAIIUNCA BO BHYTPEHHEH opOuTe
na paccrosuuu 102 M ot sapa?
2. Onpenenute IEKTPOEMKOCTh KOHJIEHCATOPA, ISl U3TOTOBJICHUS
KOTOPOT'O MCTIOIB30BAJIN JICHTY aTIOMHUHHEBOU (POJIBIU JJIMHON 2 M U
mwpunoii 0,1 M. Tommuna napadunuposannoit 6ymaru 1,0-10 m.
Kakas sHeprus 3amaceHa B KOHAEHCATOPE, €CIIU OH 3apsiKeH J10
pabouero Hampspkenus 400 B? (e = 2,5)
3. [loteHuunan, co3qaHHbIN 3apsHKEHHBIM IIAPOM Ha PacCTOSIHUU 4 cM
oT ero noepxHoctH, coctasisier 100 B. Kakoit norenuuan coznaer
9TOT MIAp Ha pacCcTOsTHUU 24 cM?

4. Kaky!o ormacHOCTb MpeJICTaBIIsAET c000il 0OecTOUeHHAs 1IeTb ¢
UMEIOLIUMHUCS B HeW KoHeHcatopoM? UTo cienyer cienath nocie
pa3MbIKaHUs TakoM uenu?



PEKOMEHJALIMMA 110 TIPOBEJAEHUIO 1
ITPOBEPKE
KOHTPOJIbBHBIX PABOT

B cOopHMK BKIIOYeHBI KOHTPOJIbHBIC PpPadoTBI 1O LIECTH TeMaM
TPaIMUUOHHOTO Kypca ¢usuku 10 kiaacca; kaxaasa padora B 4erbIpex
BapHaHTAax.

Pabora cocrouT M3 Tpex 0JIOKOB: 4acTh A — 7 TeCTOBBIX BONPOCOB ¢
BbIOOPOM OJHOT'0 NPABWJIBHOI0 0TBeTa; YacTh B — 3a1a4a Ha comocTaBiieHUe
U Be pacyeTHble 3aJa4M; 4yacTb C — KOMOMHMpOBaHHAsl pacyeTHasl 3a1aya,
BKJIOYAIOIIAS 3aKOHBI HECKOJbLKHX (pu3nyeckux Teopuii. Becero B padore 11
3a/JlaHUIl.

B coBpemeHHOIl cTapuieill 1mIKoJe BBOAMTCA NpoduibHoe oOpa3oBaHue. B
CBSI3M € 3THUM CYlLIeCTBYeT BapHATHBHOCTH MNPOrpaMM M 00beMOB Kypca
¢pusukn. OOs3aTeTbHBIM 00BbEMOM KOHTPOJIBHOH PpadoThl ISl  KJIACCOB
0a30B0ro ypOBHSl H TYMAHUTAPHOT0 NPOQUJIA SABJISIETCH BHINMOJTHEHHE YacTeil A
u B (10 3aganwuii). Ilpu 3Tom 3agaum yactu C yyanquecsi MOTyT BBINOJHSTH MO
skesqaHuio. /1 kiaaccoB (rpymm) pacliMpeHHOro W MPO(HIBHOTO (PU3UKO-
MaTeMATHYeCKOI0 YPOBHSI MPEAIOoJaraercsi BbIIOJHEHHE KOHTPOJIbHOI
pa6oThl B oJHOM o0beMe (11 3aganuii).

Bpemsi BBINOJHeHUS] KOHTPOJIBHOW PpadoTsl — ypok (45 MHHYT).
KeaarenbHo, 4TO0bI yyanuecss NOArOTOBWIN TAa0JMIy /IS OTBETOB YacTH A B
TeTPaau AJsi KOHTPOJbHBIX PadoT 10 Hayajga ypoka. Bo Bpemsi paGorsl
IIKOJbHUKHA MOTYT TWOJb30BAThCH KAJbKYJIATOPOM (HO He MOOMJIbHBIM
TesieOHOM), a TaKKe TA0ANIAMH GU3NYEeCKHX MOCTOSTHHBIX.

IIpn BhIMOTHEHNN pPadOTHI yUaniuecss BHOCAT OTBETHI HA BONPOCHI YacTH A
B Tabauny AJs OTBETOB; penieHue 3aaa4 yacteid B u C npuBoasiT B MOJIHOM
o0beme.

Ilposepka pabom:

* KaMAblii NpaBWIbHbIA OTBEeT 4acTH A oueHuBaercs 1 6amiom (Bcero 7
0asjioB);

* KaxKI0e BepHOe cooTBeTCcTBHUE B 3a1aHuM B8 ouennBaercs B 1 6an (Bcero
4 6anna);

* B 3agayax B9, B10 nonHoe BepHOe pelleHUHe ouneHMBaeTcs: B 2 faia, B
clyvae OomMOOK B MaTeMaTHYeCKMX pacdyerax — 1 0ajul, MpW HeBepHOM

pemiennu — 0 6ansi0B (Bcero 4 0ana);

e pewenne 3amaum C11 ouenuBaercss or 0 mo 3 06aioB, COIJIacHO
PeKoMeHIaAuAM:

NpHUBeJeHO MOJIHOe NMPABUJIbHOE pelleHHe, BKJIKYalollee PHCYHOK, CXeMy
(mpn  HeoOXoAMMOCTH), 3amuch ¢u3nyeckux Gopmys, OTpaKaAKIIUX
(pusznyeckue 3aKOHbI, NMPHMEHEHHE KOTOPHIX HeO0XOAMMO [Jisl pelleHHus
3aJa4M BBIOPAaHHBIM CNOCO0OM, MPOBEAEHbI MaTeMATHYeCKHe Mpeodpa3oBaHus
U pacueThl, IpeACTaBJIeH 0TBeT — 3 DaJuia;

Npy MNpPaBWIBHOM XO0Je pelleHUus] 3aJa4d JAONYLIeHbl OIHMOKM B
MaTeMaTHYeCKHX pacyeTax — 2 0aja;

IIpY NPAaBWJILHOH HJee pelleHHMs AOmMylleHa omuOka (He Oosiee 0aHOI) B
3anucy GU3NYecKHX 3aKOHOB MJIM MCMOJIb30BaHbI He BCe MCXOAHbIE (POPMYJIbI,
HeoOXoAuMBIe U1 pemieHuss — 1 6am;

OTCYTCTBHE pelleHUs, 0osiee ONHON OWMOKH B 3anmucsax Gu3nYecKUux
(opmys1, McIO/Ib30BaHUE HEMPUMEHUMOT0 B JaHHBIX YCJIOBHMAX 3aKOHA U T.II.
— 0 6an10B.

MaxkcumanbHblii 0a/u1 paGoThl 0230BOro ypoBHsl cocrapjisier 15 0anlios,
npopuabHOro ypoBuss — 18 6annos.

Ouenka «2» «3» «» «5»

ba3sosBsbrii

ypoBenn, MeHee 8 0ayioB | 8—10 6anaoB | 11—13 6ayi0B 14, 15 6aaa0B

Ipodnabubiii
YPOBeHb

MeHee 9 6aoB | 9— 12 6astoB | 13—16 6aanoB | 17, 18 6amnos




OTBeTbI K KOHTPOJBLHBIM padoTamM
KonTposbHast padora Nel <KKHHEMATHUKA»

Bapuant| Al | A2 | A3 | A4 | AS | A6 | A7 | B8 B9 B10 Cl1
1 1 (21213 2 |3133 (30mc| 3 |119m
2 2 313 | 2 4 4 | 1121 |180m™ 2 15 m/c
KonTtpoubnast padora Ne2 «/IluHamuka»
Bap-t | A1 |A2|A3|A4|A5| A6 | A7 | B8 B9 B10 Cl
1 31331324 1/|324|118H;1,8wm/c| 7,1 km/c 15,8 H
2 303 (21 ]3] 3] 3/(234|4,5H;0,03 | 7,5xm/c | 20 m/c’

Koutpoasnas padora Ne 4 no MKT

I BapuanT

1. 2%10%; 2. 120 kIla; 3. 60 xI1a; 4 TpeyroJLHUK;

II Bapuanrt

1. 0,2 kr; 2. 2*10* JIxk; 3. 1,2 pasa; 4 TpeyroJibHUK;

KonTpoasnas padora Ne 5. Tepmoannamuka

I BapuanT

1. 2,8 M/I:k; 2. 2 M/I:x, ymenbmaetcs; 3. 4,2 MJI:x, 1,4
M/Ix;

4.400 K; 5. 15 x/{x; 6. 30 %, 35 x/Ix, 450 Br;

II Bapuaunr
1. 75%10° da; 2. 200 Tk 3. 15 MJIx; 4 1,4 pasa; 5. 1,2 Mk,
0,8 M/Ix; 3M I:k; 6. 1,3 kK.

KountpoabHas padora no Ne 6. djiekTpocTtaTuka
I BapuanT

1. 1,5 uKu; 5 kB; 3. 0,3 Ik, yBeanunBaeTcsi B 7 pas;
4. 3azemiienne;

II Bapuaunr

1. 0,06 H; 2. 20 mx®d, 1,6 I:x; 3. 5 B; 4 OcTraTouHblii 3apsj,
Pa3psiAUTh KOHIEHCATOP.



e

1.

KonTpoasnsblie padorsl 11 kiaacca
KonTtpoubnas pa6ora Nel «MarnutHoe mose»
Bapuanr 1

KakoBo HanpaBieHre HHIYKIIMOHHOTO TOKA B KOHTYpE MPU BBEJIEHUH MOCTOSIHHOTO MarHuTta B KOHTYp?

N S
— * (]

[IpoBOIHUK ATMHON aKTUBHOM YacTU 1M JABMXKETCS CO CKOPOCTBIO 5 M/C MEPHEHIUKYIISPHO JTUHUAM
MarHuTHOW MHAYKIMH. ONpenenuTh MHAYKIM MarHUTHOTO TOJIs, €CJIM HAa KOHIIaX MMPOBOIHHUKA
co3naetcs pazHocTh norenuuanos 0,02 B.

Onpenennute H3MEHEHNE MarHUTHOTO IOTOKA CKBO3b KaTYIIKY, €ciau OHa coaepKuT 2000 BUTKOB U 3a
Bpems 0,001 c. Boznukaer S/1C unnykunn 200 B.

BBIYMCINTE 3HEPTUI0 MAarHUTHOTO TOJISA AJIEKTPOMATrHATA ¢ MHAYKTUBHOCTEIO 8 ['H npu cuie Toka 20 A.
KaxoBa npuunna Bo3HukHOBeHUs O/1C MHAYKIMK B TPOBOJHUKE, IBUKYIIEMCSI B MATHUTHOM T10J1€?
OTtBeT 000CHOBATE.

KonTtpoubnas pa6ora Nel «MarHuTHoe noJse»
Bapuanr 2

KakoBo HamnpaBiieHHe MHIYKIIMOHHOTO TOKa B KOHTYPE NPH YAaJI€HHH NOCTOSHHOTO MarHuTa OT
KOHTypa?

S N
L ]

[TpoBoTHUK JATMHOM akTUBHOM YacTH 0,5 M ABMKETCS B MAarHUTHOM TIOJIE€ CO CKOPOCTBIO 6 M/C 1101
yraom 30° Kk BEKTOpY MArHUTHOM MHAYKIKHU. OnpenenanTh HHIYKIHIO MATHUTHOTO MOJIs, €CJIM Ha
KOHIIaX npoBojiHKuKa cozaaetcs IJIC nnnykiuu 3 B.

KakoBa MHIYKTUBHOCTb KaTYIIKH, €CJIU TIPH MOCTENIEHHOM U3MEHEHUH B Hel Toka oT S 10 10 A 3a
Bpems 0,1 c. Boznukaet DJIC camounnykiuu, paBHas 20 B?

KakoBa MHIYKTUBHOCTB 3JI€KTPOMArHUTA, €CIIH MpU cujie Toka 20 A 3Heprusi MarHUuTHOTO TOJIS
cocrasyuseT 1,6 JIx?

Kaxkosa npuunna Bo3uukHoBeHus: J/]C MHIYKIIMK B TPOBOSIIEM KOHTYpE, TOMEIIEHHOM B
nepeMeHHoe MarHuTHOM T1osie? OTBET 000CHOBATh

88



Konrtpoabnas padora Ne 2. Mexanuveckue U 3JeKTPOMATHUTHbIE KOJIe0aHusl
I Bapuant

1. I'py3 maccoii 500 r coBepiaeT konebaHus Ha IPYKUHE )KEeCTKOCThIO 8§ H/M. Onpenenuts 4acToTy
KoJe0aHMit Tpy3a.

2. HampsbKeHue KOHIEHCATOPA U3MEHSETCS 110 3aKOHY w =125 10071 oppepenure
aMIUTUTYy KoneOaHus 3apsja, MUKIMYECKYI0 ¥ TMHEWHYIO YaCTOTY, Iepruol U a3y koiedaHuii yepes3
0,02 cexyHIBI.

3. Ompenenute OTHOMICHUE YHEPTHUH MATHUTHOTO TIOJIS KATYIIKH Wi K SJHEPTHH YIEKTPOCTATHICCKOTO
TOJIsI KOHIeHcaTopa W, uaeallbHOTO KOJIe0aTeIbHOTO KOHTYpa CITyCTS TPOMEXYTOK Bpemenu At = T/3
roclie Havyala KolleOaHui, eciu KojaeOaHus 3aps/ia MPOUCXOIAT 10 3aKOHY KOCHHYCA.

4. Yacrora CBOOOJHBIX JJIEKTPOMArHUTHBIX KOJCOAHWH B HCaIbHOM KOJICOATECIHHOM KOHTYpPE IpH
YBEITUYCHUH EMKOCTH KOHJEHCATOpa:

A. VeemmuuBaercs; b. He usmensercs; B. YMennraercs;

I'. BHauane ymeHbIIaeTcs, a 3aT€M OCTAETCSI HEU3MEHHOM.
II BapuanT

1. MaremaTiueckuii MasTHUK coBepiiaeT 120 konebanuii 3a oqHy MuUHYTY. Onpenenure JJIMHY

MasTHHKA.

2. Tlo rpaduky, W300pakeHHOMY Ha PUCYHKe, HaiauTe mepuon, |, A k
4acTOTy M aMIUIMTYIy KosieOaHuii cwibl Toka. Hamwmure 4 ¢ N
(hopMyITy 3aBUCHMOCTH CHJIBI TOKA OT BPEMEHHU. 51

3. OmnpenenuTe OTHONICHUE SHEPTUU MATHUTHOTO IMOJIST KATYIIKA / \ /4
K SHEPIUH JJIEKTPOCTATHYECKOTO 11015 KoHeHcaTopa W, - EI ] H;D t.'*m
UJICATLHOTO KOJICOATEILHOI0 KOHTYPA CIYCTS IPOMEIKYTOK 24 '
Bpemernu At = T/3 mocne Havyana KolebaHnH, ecu KojaeOaHus ]

3apsIa MPOUCXOIAT 0 3aKOHY CHHYCA.
4. Tleprox cBOOOIHBIX SJIEKTPOMArHUTHBIX KOJEOaHWH B HIcaqbHOM KojeOaTeIbHOM KOHTYpE NpU
YBEIUYECHUU UHIYKTUBHOCTH KATYLIKU:
A. YeemmuuBaercs;, b. He m3amensercs; B. Ymensmraercs;

I'. BHauase ymeHbIIaeTcsd, a 3aTEM OCTAeTCsl HEM3MEHHOM.
Kontpoasnas padora 3 mo reme «Onruka»
Bapuanr 1

1. OmnpenenuTh aOCOJIOTHBIN MOKA3aTENb MPEIOMICHUS U CKOPOCTh PACIIPOCTPAHEHUS
CBETA B CIJIOJIE, €CJIU MIPHU yIJe MaJeHus CBETOBOTO nmyuka 54° yron npenomienus 30°.

2. IlomecTuB mpeaMeT BBICOTOH 2 ¢M mepe] coOuparoliel JINH301 Ha pacCTOSIHUU
2,5 cM OT Hee, Ha 3KpaHe MOJIyYHIIM N300pakeHne BbICOTON 8 cM. OmnpenenuThb
yBEJIMYEHUE JIUH3bI, POKYCHOE PAcCTOSIHUE, ONTUYECKYIO CUJIY JIMH3Bl U PACCTOSIHUE
OT NHUH3HI 710 3KpaHa. [locTpouTh cxemMy Xoja Jydel U ykas3aTh, Kakoe U300pakeHHe J1aeT
JUH3A.

3. Omnpenenuts JJIMHY CBETOBOI BOJHBI, €CIIM B AU(PPAKIIUOHHOM CIIEKTPE €€ TUHUS
BTOPOTO MOPSAKA COBIIAAeT C MOJ0KEHUEM JIMHUHU CIIEKTPa TPETHEro MOopsaKa CBETOBOM
BOJHEI 400 HM.

4. Ilouemy TOJIBKO TOCTATOYHO Y3KUI CBETOBOM IIy4OK JAET CIEKTp IOciie
MIPOXOKJEHUS CKBO3b MIPU3MY, a y IIUPOKOI'0 MyUyKa OKpalIeHHbIMH OKa3bIBAIOTCS
TOJBKO Kpasi?

5. Kak uszmenurcs nzo0paxxeHue, MOJy4YEHHOE Ha 3KpaHe IPU MOMOILHU
coOuparomieil TMH3bI, €CIIH 3aKPHITh PYKOW BEPXHIOIO MOJIOBUHY JTUH3HI?

Bapuanrt 2

1. Ilepen nuH301 ¢ onTUYECKOW cUiloH 2,5 nnTp Ha paccTossHUU 30 cM HaAXOJQUTCH



npeamet BoicoToi 20 cMm. Onpenenuts GOKyCHOE pacCTOSIHUE JIMH3bI, PACCTOSHHUE OT JIMH3BI J10
n300pakeHUsl IpeaMeTa, BBICOTY n3o0paxeHnus. IlocTpouts xo/ nyueil B TUH3€E U
0XapaKTepu30BaTh U300paxKeHUeE.

2. B anmase cBeT pacnpocTpaHseTcs co cKopocThio 1,22 ¢ 10* mM/c. OnpenennTs npenenbHbIin
yTOJ1 MOJTHOTO BHYTPEHHEr0 OTPaKEHUS CBETa B aliMa3e MPH MepeXo/ie CBETOBOI0 IMy4yka U3 anmasa
B BO3IIYX.

3. Ecau cMoTpeTh cBepXy Ha HEeTIyOOKHI BOJIOEM C YUCTOW BOJOH, TO THO XOPOIIIO BUIHO,
OJTHAKO TTTyOMHA BOJOEMa KaKETCSI MEHBIIICH, YeM OHA €CTh B IEUCTBUTEIHLHOCTH. BO CKOIBKO pa3?

4. TIlpu nuppakuuy MOHOXPOMATUYECKOr0 U3Iy4eHHUs Ha AUPPAKIMOHHON pelleTKe,
nMeronieit 100 mTpuxoB Ha 1 MM, MakCUMyM IIEPBOTO MOPsI/IKA MOJIy4daeTcs Ha paccTosiHUM 10 cm
OT HyJIeBOro Makcumyma. OnpeaenuTs JUIMHY BOJIHBI U3JIy4YE€HHUs, €CIIU PACCTOSHUE OT PEIIETKU
JI0 DKpaHa 2 M.

5. Ha Terpanu HanucaHO KPacHBIM KapaHAAIIOM «OTIUYHO» U 3€JIEHBIM «XOPOIIIOY.
NmetroTest 1Ba cTekiia — 3elieHoe U KpacHoe. Uepes kakoe CTEKII0 Ha/Io CMOTPETh, YTOOBI YBHIETh
CJIIOBO «OTJIMYHOY?

Kontposbnasi padora Ne 4 o teme «KBanrtopasi puzuxa u CTO»
Bapuanr 1

1. /IBa nsyieKTpoHa JBMIKYTCS B MIPOTUBOIOIOKHBIE CTOPOHBI CO CKOpOCThIO 0,8¢
OTHOCHUTENFHO HETOABIKHOTO HabmoaaTens. C Kakoil CKOPOCTHIO ABMXKYTCS SJIEKTPOHBI
OTHOCHUTENLHO JpYyT Apyra?

2. Haiitu sHepruto, Maccy U UMIyJbC (POTOHA, €CITU €My COOTBETCTBYET JJIMHA BOJIHBI 1,6 M.

3. PalGora BrIXx0J1a 3J1eKTPOHOB U3 Kaamusa paBHa 4,08 3B. KakoBa dactora cBera, eciu
MaKCHMaJbHasi CKOPOCTh POTOANEKTPpOHOB paBHa 0,72 Mwm/c?

4. Tlpu oOnydeHun rpapuTa peHTT€HOBCKUMHU JTyYaMH JJIMHA BOJHBI U3JTyYCHHUSI,
paccesiHHOTO 11oj yriioM 45°, oka3ajnack paBHou 10,7 nm. KakoBa gnuHa BOJIHBI
MaJarouX JIyden?

5 Ha noepxHOCTH Tena miomansio 1 m> nagaer 3a 1 ¢ 10° OTOHOB ¢ IJIMHOMN BOJIHBI
500 M. OnperenuTh CBETOBOE JAaBJICHHUE, €CJIM BC€ (DOTOHBI MOTJIOMIAOTCS TEJIOM.

Bapmnanr 2

1. CoO6cTtBeHHas niauHa cTepkHs paBHa 1 M. OnpegenuTh ero JJIUHY AJs
HaOJII04aTeNsl, OTHOCUTEIIFHO KOTOPOTO CTEPIKEHB MEPEMEIIACTCSI CO CKOPOCTHIO
0,6c, HanpaBJIECHHOU BJI0JIb CTEPIKHSI.

2. C Kakoil CKOPOCTHIO JOJKEH JABUTATHCS 3JIEKTPOH, YTOOBI €ro UMITYJILC ObLI paBEH
UMITYJIbCY (DOTOHA C AJIMHOM BOJIHBI, paBHOU 250 HM?

3. Haittu nocrostnnyto I1nanka, ecnu poTO31€KTPOHBI, BEIPBIBAEMBIE C TOBEPXHOCTH
MeTajia CBEToM ¢ yactoroi 1,2-10'° ', 3amepxkuBaroTcs HanpsbkenueM 3,1 B, a
BBIPBIBAEMBIE CBETOM C JAJIMHOM BOJHBI 125 HM — HanpsikeHueM 8,1 B.

4. JlnvHa BOJIHBI pEHTT€HOBCKUX JIyUY€l 1Ocjie KOMIITOHOBCKOIO pacCessHUs yBEJINUUIIach
Ha 0,3 oM. Haiitu yron paccesnus.

5. Ha noBepxHOCTSb Tena miomaapio 1 M magaer 3a 1 ¢ 10° ¢poronos ¢ mumHoM BosiHbl 500
HM. OnpenienTh CBEOBOE JABJIEHUE, €CIIU BCE (DOTOHBI OTPAXKAIOTCS TEIIOM.
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KonTtpoasHasi padora Ne 5 no teMe «ATOMHasi M siiepHasi PU3UKay

Bapuanr 1

1. Umeetcs 4 T pangnoakTUBHOTO KoOanbTa. CKOJIBKO TpaMMOB KOOaIbTa pactaiaeTcs 3a
216 cyt, ecnu ero nepuoj noyaypacnana 72 cyT?

2. JIOTIOJIHUTH SAAEPHYIO PEAKIIHIO
I Li+3 He?+) He



3. KakoBo mpaBuiio cMmelieHus npu o-pacrnajae? B kakoe sigpo npeBpaiiaeTcs TOpuit
24
o Th MpU TPEX IOCIEIOBATEIbHBIX O-pacnagax?
3
4. Kakast sHEepTHs BBIACIUTCS MPHU 00pa30BaHUM siipa aToMa  He U3 CBOOOTHBIX

HYKJOHOB, €cJIHi Macchl nokos my=1,00728 a. e. M., m, = 1,00866 a. e. m., m, = 3,01602
a.e. m.?
5. Omnpenenuth SJHEPreTUYECKUN BBIXO SAASPHON pEaKI1H,
7.2 8 1
s Li+] H>, Be+;n
€CJIM DHEeprus cBsi3u sijipa atroma Be 56,4 M»B, uzorona nutus 39,2 M»B, aeiitepus 2,2
M»B.

6. Momnocts nepeoit B Mupe coBerckoit ADC 5000 kBt npu KIIJ 17%. Cuuras, uro npu
KaXJIOM aKTe pacraja B peakrope Boiaessercs 200 MoB suepruu, onpeaeants pacxon °U B CyTKH.

Bapuant 2

1. Umeetcs 8 Kr paiiOakTUBHOTO 1e3us. ONpeaeauTh MacCy HepaclaBIIErocs 1e3ust mocie
135 neT paanoakTUBHOIO pacmnajia, €Ciiv ero nepuo/ nojypacnaiga 27 jer.

55 1 1
+ H->7?+
2. JIononHUTH AIEPHYIO PEaKIUI0 2 M+ H 241
3. KakoBo npaBwiio cMemienus npu B-pacnazae? Kakoit uzoton o0pasyercs U3 paauoaKTHBHOTO

133
msotoma 5% moce YeThIpeX MOCIeA0BaTeNbHbIX B-pacnanos?
4. OnpenenuTs YHEPTUIO CBS3HU AApa aToMa 3 L ecn m, = 1,00728 a. e. M., m, = 1,00866 a. e.
M.,
my; = 7,01601 a. e. m.

5. OnpeaenuTh SHEPreTUUYECKUIl BBIXO SIIEPHON PEAKIINHY,
27,2 3 1
\H+{H>, He+,n

3
, He

€CJIM DHEPrus CBA3U sAApa aToMa 7,7 MaB, siapa atoma aeiitepus 2,2 MaB.

6. Cxonbko saep aroMoB °U TOJDKHO JeIUTHCS B 1 ¢, 9TOOBI MOLIHOCTD SAEPHOIO PEAKTOPa
Ob1a paBHa 3 B1?
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OTBeTbI KOHTPOJIbHBIX PadoT

KonTpoubnast pabora Nel «MarnurHoe moJse»
Bapuanr 1
1. ITpotus wacoBoii ctpenku; 2. 4 mTi; 3. 400 BO; 4. 1,6 x/Ix; 5. Cuna Jlopenna.
Bapnanr 2
1. ITo wacoBoii crpenke; 2. 2 Ti; 3. 0,4 T'n; 4. 8 I'n; 5. BuxpeBoe 31eKTpuyecKoe moJie.
KonTpoabnasi padora Ne 2. MexaHuveckue M 3J1eKTPOMATHUTHbBIE KOJIeOaHus
Bapuanr 1
1.0,64 I'y; 2. 107 ¢, 100 'y, 8,57 B, 314 pan/c; 3. 0,25; 4. B.
Bapuant 2
1.0.5¢c, 2 I'm; 2. 4sin(27/0,08); 3. 0,8; 4. A.
Kontpoasnas padora 3 mo reme «Onruka»
BapwuanT 1
1.2,4,1,22*%10° m/c; 2. 4, 25 cm, 4 marp, 1,2 M; 3. 380 HMm; 4. [IpOUMCXOIUT HATIOKEHUE CIIEKTPOB; 5.
He n3mensercs.
Bapuant 2
1.0.4 M, 0,5Mm, 0,8 m; 2. 60°% 3. B n pas; 4. 400 um; 5. 3eneHoe.

KontpouabHas padora Ne 4 o teme «KBantoBast puzuxa u CTO»
Bapwuant 1
1. 0,976 m/c; 2. 12,4*%107 JIx; 1,4*%107 kr; 4%10™ (kr*m)/c. 3. 10" T'u; 4. 9,8 mm; 5. 10mxI1a.
Bapuant 2
1. 0,8 m; 2. 1250 km/c; 3. 6,710 JIxx*c; 4. 28,8% 5. 0,4 mxI]Ia.

KontpoabHast pa6ota Ne 5 o Teme «ATOMHAs M siiepHas QU3NKa»

Bapuanr 1
7 .. 4 8,..3 222
.35 2. slityHedgLivyHe .5 "3Po .4 5 4 \5B: 5. 15 MoB: 6. 22 1.
Bapuanrt 2
55 1 55 1 133
1,05k 2. sMmiHIFeton 5 "9F 4 4 4 MoB: 5. 17,6 MaB: 6. 50.
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