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1.IMosicHUTEJILHASA 3ANHCKA:

HasBanue, aBTOp U rox
W3JIaHHS ABTOPCKOU
y4eOHOI porpamMmel,
Ha OCHOBE KOTOPOii
pa3pabotana Pabouas
nporpamma

A. B.Illaranmuna ®U3MKA: Paboune mnporpammsbl. IIpeamernass JuHUS y4eOHHKOB
cepuu «KJJACCUYECKHUM KYPC» 10—11 kmaccel. YyeOuoe mocobue s
001eo0pa3oBaTeNbHBIX OpraHu3anuii. ba3oBbliil u yriayOieHHbI YPOBHU 2-0€ M3/1aHUE.
M.: IIpocBenienue, 2018

JlozoBenko C. B., Tpymmna T.A., Peanuzanus oOpa3oBaTenbHBIX MpOrpamMMm 1o (U3UKE C
WCTIONF30BAaHMEM OOOpYyIOBaHHA OeTCKOTo TexHomapka «llIkompHbI kBaHTOpmym» 10—11
kiacc (yrayOJIeHHBIN YpOBeHb), Meronndeckoe nocobue, M, 2021

Ilenu nanHoi
MIPOrpaMMbl OOy4YEeHHUS B
obnactu hopMHupOBaHUS
CUCTEMBbI 3HaHUH,
YMCHHH.

— QopMHUpoBaHUE y 00YYAIONUXCS YBEPEHHOCTH B IICHHOCTU 00pa30BaHUsl, 3HAYUMOCTH
(m3nyecKkuX 3HAHWUA I KaKJOTO UeJOBEeKa, HE3aBUCHMO OT €ero mpodeccrnOHaTbHOU
JeSTEeIbHOCTY;

— OBJJaACHHUC OCHOBOIIOJIaratOIIuMH CI)I/ISI/I‘ICCKI/IMI/I 3aKOHOMECPHOCTAMH, 3aKOHaMU H
TCOpHUAMH, PACHINPCHUC 00BEMa HCIIOJIb3YEMbIX (1)I/IBI/IIIGCKI/IX HOH)ITI/Iﬁ, TCPMUHOJIOTUU U
CHUMBOJIMKH,

— mnpuoOpeTeHne 3HaHu# 0 PyHAaAMEHTANBHBIX (PH3MUECKUX 3aKOHAX, JIKAIIUX B OCHOBE
COBpEeMEHHOH (PHU3NYECKO KapTUHBI MUpa, 0 HanOoJiee BaKHBIX OTKPBITHAX B 00JacTH (PHU3HKH,
OKa3aBIIMX OINpEJeIsioniee BIMSHHE HA pPa3BUTHE TEXHUKA W TEXHOJOTHH; HOHHMaHHE
(hM3UYEeCcKO CYITHOCTH SBJICHUHN, HAOIIOTaeMbIX BO BeeneHHO;

—— OBJIQJICHUE OCHOBHBIMH METOJaMH HAYYHOT'O MMO3HAHHS MPHUPOJIbI, UCIIOJIB3YEMbIMHA B
¢usuke: HaOMIOJCHUWE, ONKMCAHWE, W3MEPEHHE, BBIJABIDKCHHE THIIOTE3, IPOBEICHHE
AKCIICPUMEHTA; OBJIAJICHHEC YMEHHUSAMHM O00padaThiBaTh JaHHBIC OSKCIIEPUMEHTA, OOBSICHITH
MOJIyYCHHBIC PE3YJIbTaThl, YCTAHABIUBATh 3aBHCUMOCTU MEXKAY (PU3NUYCCKUMHU BEIUYMHAMHU B
HaOJIFOIaEMOM SIBIIEHUH, 1EJIATh BEIBOJEL;

— 0TpaboTKa yMEHHUS pemaTh (GU3NUECKUE 3a1a4d PA3HOTO YPOBHS CIIOKHOCTH;

— mpHOOpeTeHne OmbITa Pa3HOOOpa3HOW  JAEATENBHOCTH, OINBITA IO3HAHHS H
CaMOIIO3HaHM, yMeHI/Iﬁ CTaBUTH 3aJadu, peulaTb HpO6H€MI)I, IIpUHUMATh PCIICHHA, HCKATh,
aHAIM3UPOBATh U 00pabaThIBaTh HH(POPMAIINIO; KITFOUEBHIX HABHIKOB (KIIFOUEBHIX KOMIETECHIINH),
UMEIOIINX YHHBEPCAbHOE 3HAUYCHHE: KOMMYHUKATHBHBIX HABBIKOB, HAaBBIKOB COTPYIHHYECTBA,
HaBBIKOB I/I3MepeHI/II\/'I, HaBBIKOB 3(1)(1)6KTI/IBHOFO u 6630HaCHOFO HCIIOJIb30BAHUA Pa3IMYHBIX
TEXHHUYECKUX YCTPOHCTB;

—— OCBOEHHE CIIOCOOOB MCIOIH30BaHMS (PU3MUECKUX 3HAHUM IS PEIIeHUs MPaKTHIECKUX
3amad, Uil OOBSCHEHUS SIBICHUN OKpY’KAIOMeW JEeHCTBUTEIHLHOCTH, IS OOCCICUCHHUS
0€3011acCHOCTH KU3HH U OXPaHBI TPUPO/IBL;

— pa3BUTHE [O3HABATEJIBHBIX  WHTEPECOB, HMHTEIUIEKTyIBHBIX W TBOPYECKHUX
CIOCOOHOCTEH B Mpolecce NMPUOOPETEHUs] 3HAHUH C HCIIOIb30BAHUEM DPA3IMYHBIX MCTOYHHKOB
WHPOPMALIMK M COBPEMEHHBIX WH(POPMAIMOHHBIX TEXHOJOTWH; YMEHHH (OpPMYIHPOBaTh H
00OCHOBBIBaTh COOCTBEHHYIO TIO3MIMIO IO OTHOIIEHHIO K (usnudeckoil uHpOpmMarmm,
[OJIy4a€MOU U3 pa3HbIX UCTOYHUKOB;

—— BOCIUTAHHE YBWKUTEIBHOIO OTHOLIGHUS K YUY€HBIM M HMX OTKPBITHAM; 4YyBCTBA
TOPIIOCTH 332 POCCUHCKYIO (PU3NYECKYIO HAYKY.

3amaun JaHHOU
MPOrpaMMbl OOYUYECHHSI B
obnactu hopMHpOBaHUS
CHCTEMBI 3HaHUM,
YMEHHH.

e  pa3BUTHE MBIIUICHUS YYalIuXcs, GOPMHUPOBAHHE Y HUX CAMOCTOATEIILHO IPUOOPETaTh U

NPUMEHSTh 3HAHUSI, HA0II0AaTh U OOBSICHATH (DU3NYECKUE SIBIICHHUS

¢  OBJAJCHHE MIKOJIHHBIMHU 3HAHUSIMH 00 IKCIIEPUMEHTATBHBIX (PaKTax, MOHATHIX, 3aKOHAX,

TEOPHSIX, METOAAX (PU3NYECKON HAYKH; O COBPEMEHHOH HAyYHOH KapTHHE MUPA; O MIMPOKUX

BO3MOXKHOCTSIX IPUMEHEHUS PU3MUECKHUX 3aKOHOB B TEXHHUKE U TEXHOJIOTHH;

®  YCBOEHHE IIKOJIEHUKAaMU HJIeH €IMHCTBA CTPOSHUS MaTEpUH U HEMCUEPTIAEMOCTH Tpoliecca

ee TI03HaHus, TOHUMAaHNUEe POJIM IPAKTHKH B MMO3HAHUH (PU3NUECKUX SBJICHUNA U 3aKOHOB;
(hopmEpoBaHUe MO3HABATENHLHOTO HHTEpeca K (PU3UKE U TEXHHUKE, PA3BUTHE TBOPUECKUX
CIOCOOHOCTEH, OCO3HAHHBIX MOTHBOB YUEHHSI; ITOJITOTOBKA K MPOAOKEHNUIO 00pa30BaHus U
CO3HATEJILHOMY BBIOOpPY mpodeccun.

Y4eOHO-MEeTOMUYECKUI

1. A. B. Ularanuna ®U3NKA: Paboune nporpammsl. [IpeqmeTHas TuHUS y4eOHUKOB CEPUH




KOMIIJICKT.

«KJTACCUUYECKUU KYPC» 10—11 knaccsl. YuebHoe mocodue s 00111e00pa30BaTENEHBIX
opranuzanuii. ba3oBeiii ¥ yriyOJIeHHbIN ypoBHH 2-0¢ u3ganue. M.: [Ipocsemenue, 2018

2. .. Msxumes, b.b.byxosnes, H.H.Corckuii. ®uszuka — 10, M.: IIpoceemenue, 2006 - 2008.
2. B.A. 3a6otun, B.H. Komuccapos. ®uznka. KoHTposns 3HaHU, yMEHHI U HABBIKOB YYalIHXCSI
10-11 xu. M. IIpoceemenue, 2008

3. 10.A. Caypos. ®m3uka B 10 kmacce. Mogenn ypokos. M. [Ipocgemenne, 2005

4. E.C. Eprotkun ®@usnka. CaMOCTOSITENbHBIE U KOHTPOJbHEBIE paboTel. 10 kiacc: yuel. mocobue
JUTsE 001IIe00pa3oBaT. opraHu3anuii: 0a30BbIi u yrinyoneHsasidt yposau / E.C.Eprotkun, C.I.
Eprotkuna. — M.: [IpocBemenne, 2018. — 95c.: nn. — (Kimaccuueckuit Kypc)

5. H.A.IlapdentreBa @usuka Terpaas qis maboparopHbix padoT 10 kinacc. YuebHoe mocodue
1151 001e00pa3oBaTeNnbHbIX opranu3anuii. — M., [Ipocsemenue. 2019

6. H.A.IlapdpentreBa @usnka Terpaap mis 1adbopatopHeIX padot 10 kimace. YaebHOe mocodne
U1 001TIe00pa3oBaTeNbHBIX opranm3anuii. — M., [Ipocsemenne. 2018

7. FO.A. Caypos. ®uzuka . [loypounsie pazpabotku. 11 kinacc: yued. mocodue aiis
o0meoOpazoBaTt. opranm3anuii: 6a30BsIi 1 yrayonennsii ypoBHu/ 0. A. Caypos. — 4-e u3n. mom.
- M.: IIpocsemenue, 2017. 274 c. — (Knmaccuueckuit Kypc)

8. ®dusuka 10 kiacc. yueOHHMK 001Ie00pa30BaT. OpraHu3alvii: 0a30BbIN U YIiyOICHHBIH
yporuH /I". 5. Mskumies. b.b.byxosuies. H.H.Cotckuit; mox penakuueii [TandentseBoii.- M.
[Ipocsemienne. 2021 (kmaccuueckuit Kypc)

9. ®wusuka 10 kiacc. yueOHUK 001Ic00pa30BaT. OpraHu3aluii: 6a30BbIN U YIiyOICHHBIH
yporuH /I". 5. Mskumies. b.b.byxosues. H.H.Cotckuit; mox penakuueii [landenTseroii.- M.
[Ipocsemienne. 2021 (kmaccuueckuii Kypce)

10. JIozosenko C. B., Tpymmna T.A., Peanu3zaius 00pa3oBaTeNbHBIX IPOTPaMM 110 QH3UKE C
WCTIOJNBb30BaHHEM 000pYI0BaHuS JIeTcKoro TexHomnapka «llIkonbHblii kBanTOprym» 10—11
Knacc (yrayOJIeHHBIH ypoBeHb), Meronndeckoe nocodue, M, 2021

KonuuaecTBo yueOHBIX
4acoB, Ha KOTOPOE
pPaccUnTaHO U3yUYCHUE
Ipeamera, Kypca, B ToM
qHCcIIe TEMaTHYeCKOe
pacmpezeneHue 9acoB U
KOJINYECTBO YacOB JIJIst
IIPOBENEHUSA
KOHTPOJIbHBIX,
1a0b0paTOpPHBIX,
MPAKTUYECKUX padoT.

140 g 3a 2 roma ooyuenwus (10 xmacc — 70 wacos, 11 kmacc — 70 gacoB)
basoBelit ypoBeHb — 2 yaca B HEZAEIIO
10 xnacc:
1. Beenenne. ®u3uKa 1 €CTECTBEHHO-HAYYHBIN METO/ TO3HAHUS MPUPOIBI — | 4
2.  Mexanuka —27 9
a) Kunemarnka — 6 4
b) 3akons! quHamuku Horortona — 4
c) CuJbl B MEXaHUKE — 5 U
d) 3akoH coxpaHeHHs UMITyJIbCa — 3 U
e) 3aKkoH COXpaHEHHs MEXaHHUYECKOW JHEpruu — 4 4
f) Craruka—3 u
g) OCHOBBI THAPOMEXAHHKH — 2 U
3. MonekynsipHas Gpu3nKa U TepMoAnHAMHKA — 17 4
a) OcHoBBI MOJIEKYJIsIpHO-KHHEeTHYecKOH Teoprn (MKT) — 3 u
b) VpaBHenus cocrosHus raza—4 u
C) BsauMmHbIe npeBpaIleHNs KUIKOCTH U ra3a — | 1
d) Xwuakoctrn — 1 4
e) Tsépabie Tena— 14
f) OcHOBbI TEpMOTUHAMUKY — 7 4
4. OCHOBBI ANEKTPOIUHAMUKH — 16 1
a) DnekTpocTaTHka — 6 4
b) 3akoHBI MOCTOSIHHOTO TOKA — 6 U
C) DIeKTpHYECKHil TOK B pa3IMuHbIX cpeaax — 4 4
5. Pe3eps—91u
11 xnacc:
1. OCHOBBI INEKTPOANHAMUKHY — 9 4
a) MaruaurtHoe mone — 5 u
b) DnexkrpomarHuTHas MHIYKIUS — 4 9
2. Koiebanust v BOJIHBI — 16 4
a) Mexanndeckne Kojaebanus — 3 9
b) DnekrpomarHuTHBIC KOJIEOAHHS — 6 U




C) MexaHudyeckue BOJTHBI — 3 4
d) DrexTpoMarHUTHBIE BOJIHBI — 4 4
3. Ontumka— 13 4
a) CaeroBbie BOJHBL ['eoMeTprueckas 1 BOJHOBast ontuka — 11 4
b) Wsnyuenue u crieKTpsl — 2 4
OCHOBHI CTICTIHATEHON TEOPHUH OTHOCUTEIIBHOCTH — 3 4
KBanToBas ¢usuka — 17 4
a) CBeToBbIC KBaHTHI — 5 4
b) Aromnuas ¢usmuka — 3 g
C) ®wusuka aTOMHOTrO siapa — 7 4
d) DnemeHTapHBIC YaCTHIBI — 2 4
Crpoenue Beenennoit — 5 u
7. Pesepp—71u

S

IS

KonmuectBo konmponsuwix pabom.
10 ximacc — 6 ;

11 xkmacc —4 ;

KomnuectBo rabopamopnwvix pabom:
10 xmacc -9 ;

11 ximacc -7 ;

TpeboBaHust K ypOBHIO
MOJArOTOBKU y4YaluXcs
(Ha ocHOBe CTaHJapTa U
aBTOPCKOM MpOTrpaMMbl)

JesTenbHOCTE 00pa30BaTENBHOTO YUPEXKACHUS 00IIero oopa3oBanus B 00ydeHNH (pu3uKe B
cpemHeit (oTHOM) MIKOJIe JOKHA OBITh HANIPaBIIeHA HA JOCTIDKEHUE 00YJIarOIUMUCS
CIIETYIONIHX MPeIMETHBIX Pe3yabTATOB:

IIpenMeTHBIMH pe3yabTATAMH OCBOCHHS BBIITYCKHHKAMH CpeTHEH (ITOITHON) MIKOJIBI
MIPOTrpaMMBI 0 (pr3HKe Ha 6a30BOM YPOBHE SBIISIOTCS:

— ¢(hOopMHPOBaHHOCTb MPEACTABICHUI O 3aKOHOMEPHOU CBSI3M U IIO3HABAEMOCTH
SIBICHUH TPUPOJIBI, 00 00BEKTUBHOCTH HAYYHOT'O 3HAHUS; O POJIM U MecTe (DU3UKU B
COBPEMEHHOH HayYHON KapTHHE MHUpPa; IOHUMaHue poiu (U3MKU B GOPMUPOBAHUHU KPYro30pa U
(YHKIIMOHANBHOW TPAMOTHOCTH YelIOBEKa ISl peIleHHsI PAKTHUECKUX 3a/1a4;

— BIIa/ICHHE OCHOBOITOJIATAONIUMH (PU3NIECKUMHU TTOHATUSAMH, 3aKOHOMEPHOCTSIMH,
3aKOHAMH M TEOPHUSAMH; YBEPSHHOE MOJIb30BaHNE (PU3NIECKON TEPMUHOJIOTUEH U CUMBOJIHKOIA;

— c(hopMUPOBAHHOCTH MPEACTABICHUH O PU3MUECKON CYLTHOCTH SIBJICHUI IPUPOABI
(MexaHMYEeCKHX, TEIUIOBBIX, 3JIEKTPOMArHUTHBIX U KBAaHTOBBIX ), BU/IaX MaTepHH (BEIIECTBO U
oJie), IBUKEHUH KaK CIIoco0e CyIeCTBOBAHUSI MATEPUH; YCBOSHHE OCHOBHBIX HICH MEXaHHUKH,
ATOMHO-MOJIEKYJISIPHOTO YYEHHUSI O CTPOSHHH BEILECTBA, JIEMEHTOB 3JIEKTPOJUHAMUKH U
KBaHTOBOH ()M3MKH; OBJIaJeHNE MOHSATUIHBIM allllapaToOM U CUMBOJIMYECKUM S3bIKOM (DU3UKY;

— BJIAJICHHE OCHOBHBIMU METO/IaMH HAYYHOT'O TIO3HAHUS, UCIIOJIb3YEMbIMU B (DU3UKE:
HaOII0/IeHNE, OTMCAaHUE, U3MEPEHHE, IKCIICPUMEHT; YMEHHS 00padaThIBaTh Pe3yIbTaThl
M3MEpEeHUiA, 00HAPYKMBATh 3aBUCUMOCTb MEXKTy (DU3MUSCKUMU BEIIMYMHAMU, OOBSICHATh
MOJIyYE€HHBIE PE3YyJIbTAThl U JEJIATh BHIBO/IbI;

—— BIIaJICHUE YMEHUSIMHU BBIJBUTaTh TMIIOTE3bl HA OCHOBE 3HAHHSI OCHOBOIOJIATAOIINX
(pM3HUECKUX 3aKOHOMEPHOCTEN M 3aKOHOB, MMPOBEPSTH UX IKCIIEPUMEHTAIHHBIMU CPEACTBAMU,
(dbopMyIHpYs 1IeIb UCCIEIOBAHUS, BIIaIeHUE YMEHUSIMU OITUCHIBATh U OOBSACHSTH
CaMOCTOSITETIFHO TIPOBEICHHBIE SKCIIEPUMEHTHI, aHATU3UPOBAThH PE3yNbTATHI MOTyYEeHHON
W3MEpPUTENHFHON HH(OPMAIIUH, OTIPEJIEIISAThH IOCTOBEPHOCTH MOIYYEHHOTO PE3YIbTaTa;

— C(l)OpMI/IpOBaHHOCTB YMCHHA pelIaTh NPOCTHIC (1)I/ISI/I‘-ICCKI/IC 3aga4u,

— ¢(hOpMHPOBAHHOCTH YMEHHUS TPUMEHSTh TIOJYUYCHHBIC 3HAHUS )11 O0BACHEHHS
YCIIOBHH MpOoTeKaHusl (U3NIECKUX SBICHUN B IPUPOAC U JUISL IPUHSATHS MPAKTUICCKUX PEHICHUN
B TIOBCEIHCBHOM KHU3HMU,

—— IIOHHUMAaHUC (1)I/ISI/I'-ICCKI/IX OCHOB U IMIPUHIUIIOB ,I[eﬁCTBHH (pa6OTLI) MalllkiH "1
MCXaHNU3MOB, CPEACTB NEPECABUIKCHUA U CBA3H, OBITOBBIX HpI/I60pOB, ITPOMBIIIIJICHHBIX
TEXHOJIOTMYCCKUX MPOUECCOB, BIIMAHUA UX HAa OKPYKAIOIIYIO CPEAY; OCO3ZHAHUEC BO3MOKHBIX
IMPUYINH TCXHOTCHHBIX U SKOJOTMYCCKUX KaTaCTpO(i);




— cpOpMHPOBAHHOCTH COOCTBEHHOH MTO3UIIMU 110 OTHOIIICHHIO K (PU3UIECKOM
nH(pOpMAaINH, ITOTy4aeMON U3 Pa3HBIX HCTOYHHKOB.

®opMbl OpraHu3aluu Jlextmsi, ceMuHap, ypoK - IPaKTUKYM pEIIeHHs 3a7ad, JlabopaTopHas padora.
y4eOHOTO mporecca.
@DopMbI TEKyILEro
KOHTpPOJISI 3HAaHUU

yJarmmxcs (rexyrmmit
KOHTPOJIb — TEKYIIHH,
YETBEPTHOMN U MOJIyTOA0BOM
KOHTPOJIb, TPOMEKYTOTHAsI
aTTecTalys — UTOT 3a yIeOHBII

ron)
OueHouHbIE CpeICTBA 1. B.A.3a6otun, B.H. Komuccapos. ®usuka. KoHTpons 3HaHuUil, yMEHHI 1 HABBIKOB
Paboueii MPOrpaMMbI ydamuxcs 10-11 xi1. M. HpOCBeHICHI/Ie, 2008

2. E.C. Eprotkun ®usnka. CaMOCTOSATENBHBIC U KOHTPOJIbHBIC paboThl. 10 ki1acc: yueo.
nocobue it 001e00pa3oBat. opraHu3auii: 0a30BbIi U yriyOJlIeHHBIH YPOBHU /
E.C.Eptorkun, C.I'. Eptotkuna. — M.: [IpocBemenne, 2018. — 95¢.: nn. — (Kimaccuueckwuii
Kypc)

3. I0.A. Caypos. ®usuka. [Toypounsie pazpabotku. 11 kiacc: yued. mocobue st
o01eo0pazoBar. opraHu3auuii: 6a3oBbIii U yrayoneHsslid yposau/ FO.A. Caypos. — 4-¢
m3a. goi. - M.: IIpoceemenue, 2017. 274 ¢. — (Kitaccnueckmii Kypc)

Crmcok I'. H. CrenmanoBa Coopuuk 3amau 1o pusuke. 10-11 k. M, IIpocsemenue, 2003r.
OIIOJTHUTEILHOMI http://opengia.ru/

https://phys-ege.sdamgia.ru/
http://fipi.ru/

JIATEPATYPHI I
M3Yy4YEHUs MpEaMETa,
Kypca, B T.4. PECYPCBI
cetu UHTEpHET

el NS>

2. ILl1aHupyemMble pe3yJabTAThl
JesiTtenbHOCTH 00pa30BaTENFHOTO YUPEKIACHHUS 001ero o0pa3oBaHus B 00y4eHur (HU3MKe B cpesiHel (T0JTHOMN) [IKoJIe
JIOJDKHA OBITh HAIIPaBJICHA HA JOCTH)KCHUE 00YYAIOIIMMUCS CIICAYIONIUX JHYHOCTHBIX Pe3yJbTaTOB:

—— YMEHHE yIpaBIsATh CBOEH MO3HABATENBHOM IEATENBHOCTHIO;

—— TOTOBHOCTbH U CIIOCOOHOCTH K 00pa30BaHUIO, B TOM YHKCIie caM0o0Opa30BaHHIO, Ha MPOTSIKEHUH BCEH KU3HU;
CO3HATENbHOE OTHOILEHHE K HEIIPEPHIBHOMY 00Pa30BaHMIO KaK YCIOBHIO YCIIEIIHOW NPO(eCcCHOHATBFHON B 00IIECTBEHHON
NeSITeNbHOCTH;

—— yMEHHE COTPYAHUYATh CO CBEPCTHUKAMH, IETHMHU MIIAJIIIETO BO3PACTa, B3pOCIBIMU B 00pa30BaTeIbHOM, y4eOHO-
HCCIIEI0BATEIBCKON, IPOEKTHON M IPYTUX BUAAX JEATEIBHOCTH;

— ¢ OopMHPOBaHHOCTh MUPOBO33PEHHUSI, COOTBETCTBYIONIETO COBPEMEHHOMY YPOBHIO Pa3BUTHsI HAYKH; OCO3HAHUE
3HAYMMOCTH HAYKH, BIAJCHUS JOCTOBEPHOI MHPOpPMaLEel O epeoBbIX JOCTHKECHUAX U OTKPBITHUIX MUPOBOH U
OTEYECTBEHHOW HAYKH; 3aMHTEPECOBAHHOCTh B HAYYHBIX 3HAHUIX 00 yCTPOHCTBE MHpa M O0IIECTBa; TOTOBHOCTh K HAYYHO-
TEXHHYECKOMY TBOPYECTBY;

—— YYBCTBO F'OPAOCTHU 32 POCCHUHMCKYIO PU3MUYECKYIO HAYKY, TyMaHU3M;

— TMOJOXUTEIbHOE OTHOLIEHHUE K TPYAY, LIENEyCTPEMIICHHOCTH;

—— DJKOJIOTHYECKas KyJIbTypa, OepekHOe OTHOLICHUE K POJHOM 3eMiie, IPUpOoTHBIM OorarcTtBam Poccuu n mupa,
ITOHMMaHWe OTBETCTBEHHOCTH 33 COCTOSTHUE MPUPOIHBIX PECYPCOB U Pa3yMHOE MPHUPOIOTIONH30BAHNE.

MeTanpeaMeTHBIMH pe3yJibTATAMH OCBOCHHUSI BBITYCKHUKAMU CpellHeH (TI0HOM) IIIKOJIBI TPOrpaMMEI 1o Gu3nke

SIBJISIFOTCSL:
Oceoenue pezynsamuHbIX YHUBEPCATLHBIX YUeOHbIX OeUCMBULL:

- CaMOCTOATCIIbHO ONPCACIIATEL HCIU, CTABUTh U q)OpMy.]'IPIpOBaTB COOCTBEHHBIE 3aJa4u B 06paBOBaTeJ'IBHOﬁ
ACATCIIBHOCTH U )KU3HCHHBIX CUTYyalUAX;



http://opengia.ru/
https://phys-ege.sdamgia.ru/

—— OILIEHUBAaTh PECYPCHI, B TOM YHCIIE BPEMs U JpyTHe HeMaTepHaabHbIe PeCypCchl, HEOOXOIUMBIE IJIsT JOCTIKEHUS
MIOCTaBJICHHOM paHee 1eNu;

— COIIOCTAaBJIATH UMCIOIIHUCCA BO3MOKHOCTHU H HCO6XOI[I/IMLIC AT JOCTHIKEHUS HEIU PECYPCHI;
— OomOpcacyATbL HCCKOJIbKO HyTCI\/'I JOCTIDKCHHUS IOCTAaBJICHHOM JA(SAIE%

— 3aJaBaTb NapaMETPbl U KPUTEPUH, 11O KOTOPHIM MOKHO OIIPEACINTD, UTO LEJIb JOCTUTHYTA,
—— COIIOCTAaBJIATH HOJ'Iy‘lCHHLIﬁ PpE3yIabTaT ACATCIBHOCTHU C MOCTaBJICHHOM 3apaHee LCIbIO,

—— OIICHMBATH MOCJICACTBUS JOCTHKCHUS TIOCTABJICHHOM 1IEJIU B ACITCIBHOCTH, COOCTBEHHOM JKU3HH U KU3HH
OKpY>KaIOLUX JHOJEH.

Ocsoenue no3HasamenbHbix YHUBEPCATIbHbIX y’~l€6Hle Oeticmeut:

—— KPUTHYECKH OIICHUBATh U MHTEPIIPETHPOBATH HHPOPMAIIHMIO C PAa3HBIX IMO3UITUH;
—— pacmo3HaBaTh U (PUKCHUPOBATH IPOTUBOPEUHS B WH(POPMAIIIOHHBIX HCTOYHUKAX;

—— HCIIOJIB30BaTh Pa3IMYHBIC MOACTIbHO-CXEMATHUYCCKUE CPEACTBA I IIPEACTABIICHU A BbISIBJICHHBIX B
I/IH(bOpMaI_II/IOHHI)IX HCTOYHHKaAX HpOTHBOpe‘lHﬁ;

—— OCYIIECTBISITh Pa3BePHYTHIH HHPOPMAITHOHHBII IMOUCK M CTABUThH Ha €r0 OCHOBE HOBEIE (YUeOHbBIE U
TTO3HABaTEIIbHEIC) 3a/1a4H;

—— HCKaTh U HAXOJAUTh 000OIIEHHBIC CIIOCOOBI PEIICHUS 3a/1a4;

—— TPUBOJUTH KPUTUUECKUE apTyMEHTHI, KaK B OTHOIIEHUH COOCTBEHHOIO CY)KICHHUS, TAK U B OTHOLLIECHUH JEHCTBUH U
CY’KJIEHUI APYroro 4ejoBeKa;

— aHAJTM3UPOBATh U MIPe0OPa30BBIBATH IPOOIEMHO-IIPOTUBOPEUHBLIE CUTYAlNH;

—— BBIXOJHTH 32 PAMKH y4eOHOTO TIPEIMETA U OCYIICCTBIIATH IIEJICHANPABICHHBIN MOUCK BO3MOXXHOCTH IITUPOKOTO
MepeHoca CPECTB U CIIOCOOO0B ICHCTBHS,

— BBICTpauBaTh UHIUBUAYAIbHYIO0 00Pa30BaTENbHYIO TPAEKTOPHUIO, YUUTHIBAS OTPAaHUYEHHUS CO CTOPOHBI JPYTHUX
YYaCTHUKOB M PECYPCHBIE OTPaHUYEHUS;

—— MCHSATH " yJIEP)KUBAThH pa3HbIe MO3UINY B MO3HABATEIBEHON AEATENLHOCTH (OBITh YIEHUKOM U YUUTEIIEM;
(dopMynHupoBaTh 00pa30BaTEIbHBIN 3aIIPOC U BBIIOIHATH KOHCYJIBTATUBHBIE (DYHKLIUU CAMOCTOATENIFHO; CTaBUTh MIPOOIeMy U
paboTtaTh Haj e€ pelIeHNEM; YIPABIATE COBMECTHON MO3HABATEIBHON AEATEIIEHOCTHIO U IOAYUHSTECS).

Kommynuxamusnule ynugepcanvHole yuebHvle 0elicmeusl:
—— OCYIIECTBIATH JACTOBYK) KOMMYHHKAIIUIO, KAK CO CBEPCTHUKAMH, TaK M CO B3POCIBIMHU (KaK BHYTPH
00pa3oBaTeIbHOM OpraHU3ally, TaK U 3a e€ MpeesiaMHu);

—— IIPH OCYILIECTBICHUH I'PYyNIIOBOIl pabOThI OBITH KaK PYKOBOAUTENIEM, TaK M WICHOM IIPOEKTHON KOMaH/pl B pa3HbIX
poisix (reHepaTopoM HJiei, KpUTUKOM, CTIOJTHUTENIEM, TIPE3EHTYIOMINUM U T. 11.);

—— Pa3BCPHYTO, JJOTMIHO U TOYHO U3JIaraTb CBOIO TOYUKY 3PCHUA C UCIIOJIB30BAHUCM aICKBATHBIX (YCTHI:IX nu
HI/ICBMGHHBIX) SA3BIKOBBIX CPEACTB,

—— pacro3HaBaTh KOH(GIMKTOTEHHBIE CUTYallu U IPEA0TBpaIaTh KOH(IMKTHI 10 UX aKTUBHOH (ha3bl;
—— COIJIaCOBBIBATH MMO3UIIMH WIEHOB KOMaH/IbI B Mpoliecce paboThl Hajl 00IIMM NPOYKTOM/pEIlICHHEM;

—— MPEACTaBIATh MyOJMYHO Pe3yJIbTaThl HHAWBUAYAIBHOHN U TPYIIIOBOH ACATENLHOCTH, KaK Iepel 3HAKOMOMH, Tak U
repes; He3HaKOMOM ay JuTOpuei;

— moaOupaTh NapTHEPOB IS IET0BOM KOMMYHHKAIIMH, UCXOJI U3 COOOPaKEHUH pe3yIbTaTUBHOCTH
B3aMMOJCHCTBHS, a HE TUYHBIX CUMITIATHH;

—— BOCIPHUHHMMATh KPUTHYECKUE 3aMEUYaHUs KaK pecypc COOCTBEHHOTO Pa3BUTHUS;
— TOYHO ¥ EMKO (HOPMYITHPOBATh KaK KPUTUIECKUE, TaK M 0JIOOPUTENLHBIE 3aMEUYaHUs B aJpec APYTUX JIIOJICH B
pamKax JIeNoBod 1 00pa3oBaTeIbHON KOMMYHHKAIIUH, U30erast TP 3TOM JIMYHOCTHBIX OIICHOUHBIX CYXKICHU.

IpeaMeTHBLIMHU pe3yJIbTATAMH OCBOCHHUS BBITYCKHUKAMHU CpeHEH (MTOTHO) MIKOJIBI TPOTPAMMBI 1O (PH3UKE Ha
0a30BOM YPOBHE SBJISIOTCS:

— ¢(hOpMHPOBAHHOCTH MPEACTABICHUH O 3aKOHOMEPHOH CBSI3H M MIO3HABAEMOCTH SIBICHUI TIPUPOJIBI, 00
00BEKTUBHOCTH HAYYHOTO 3HAHMUSI, O POJIH U MECTe (PU3UKU B COBPEMEHHOW HAyYHOU KapTHHE MHUpa; TOHUMaHHUE POITU
¢u3uKy B GOpMUPOBaHNH KPYro30opa U (YyHKIHOHATBHOW T'PAMOTHOCTH YeJIOBEKa JJIsl peIlieH s MPaKTHUECKUX 3a/1a4;

- BJIaJCHHUEC OCHOBOIIOJJIArarolmmuMHu (1)I/ISI/IT-IGCKI/IMI/I MMOHATHUAMHU, 3aKOHOMEPHOCTAMU, 3aKOHAMU U TCOPUIMU,



YBEPEHHOE I0JIb30BaHNE (PU3MUECKON TEPMUHOIOTHEH U CUMBOJIMKOI;

— chopMUPOBAHHOCTH TIPEACTABICHNN 0 PU3NIECKOI CYIITHOCTH SBJICHUN TPUPOIBI (MEXaHHUECKHX, TETUIOBBIX,
OJICKTPOMArHuTHBIX U KBaHTOBLIX), BUJaX MaTCpruu (BGHICCTBO u HOHC), JBWKCHHU KaK crocobe CYIIE€CTBOBAHUS MAaTCPUH,
YCBOCHNE OCHOBHBIX I/I,HCP'I MEXaHHUKH, aTOMHO-MOJICKYJISIPHOTO YUCHUA O CTPOCHUU BEIICCTBA, 3JIEMECHTOB 3JICKTPOAUHAMUKA
M KBAaHTOBOM (l)I/ISI/IKI/I; OBJIAACHUC MOHSATUHHBIM amnmnapaTtomM U CUMBOJIMYECKHUM SA3bIKOM (1)I/I3I/IKI/I;

— BJIaACHHUEC OCHOBHBIMH MCTOJaMH HAYYHOI'O MMO3HAHU A, UCTIO0JIb3yCMbIMU B (1)I/I3I/IKC§ Ha6J’IIOI[GHI/IC, OITMCaHHEC,
M3MEepeHre, IKCIEPUMEHT; YMEHHs 00pabaThIBaTh pe3yIbTaThl H3MEePEeHH, 00HAPYKUBATH 3aBHCHMOCTD MEXTY
(1)I/I3I/I‘IGCKI/IMI/I BCJIMYHUHaAMU, 00BACHATH MOJYYCHHBIC PE3YJIbTAThI U ACJIaTh BHIBOJbI;

— BJIaACHNUC YMCHHUAMU BbIABUI'aTh TUIIOTE3bI HA OCHOBE 3HAHHS OCHOBOIIOJJIAaralonux (I)HSI/I‘ICCKI/IX SaKOHOMepHOCTCﬁ
1 3aKOHOB, IPOBEPATH UX SKCIICPUMCHTAJIbHBIMU CPCACTBAMU, q)OpMyJ'II/IpySI 1eJIb UCCJIICAOBAHN, BIAACHUC YMCHUAMUA
OIUCEIBATH M O0BSICHATL CAMOCTOSITEILHO MMPOBCACHHBIC OKCIICPUMCHTLI, aHAJIU3UPOBATL PC3YJIbTAThI HOHy‘IeHHOﬁ
M3MEPUTENHHON WH(OPMAIINH, OTIPEACIATH JOCTOBEPHOCTH TTOMYYEHHOTO PE3yIbTaTa;

- C(l)OpMHpOBaHHOCTI) YMCHHA pelIaTh NPOCThIC (1)I/I3I/IquKI/IC 3aJa4u,

— c(hopMHPOBaHHOCTH YMEHUS IPUMEHSATH TOTYYCHHbIE 3HAHUS ISl OOBSICHEHUS yCIOBHIA TTPOTEKAHUS (PH3MIECKUX
SIBJICHUM B IPUPOAC U JId MIPUHATHA NPAKTUICCKUX PCIICHUN B TIOBCCAHCBHOU KMU3HU,

— mnoHWMaHWe GU3NIECKIX OCHOB W MIPUHIIUAIIOB JIEHCTBHS (pabOThI) MAIIMH U MEXaHU3MOB, CPEJICTB TIEPEABIDKEHUS
CBSI3H, OBITOBBIX TPHOOPOB, TPOMBIIUICHHBIX TEXHOJOTHUECKUX MPOLIECCOB, BIMSIHUS UX HA OKPYKAIOIIYI0 CPEIly; OCO3HAHUE
BO3MOXHBIX IIPUYUH TEXHOI'CHHBIX U SKOJIOTHYCCKUX KaTaCTpO(i);

— c(hopMHpPOBaHHOCTH COOCTBEHHOH TO3UIIMH TI0 OTHOMIEHHUIO K (PU3NIECKON MHPOPMAIIHH, TTIOITyIaeMOi U3 pa3HBIX
HCTOYHHKOB.

3. Coaepixkanue yueOHOro npeamera, Kypea

Qu3zuka u ecmecmeeHHO-HAYYHbBIL MemoO NOZHAHUS NPUPOObL

®dusnka — (yHIaMEeHTAIBHAS HayKa o npupojae. HayuHsrid MeTo 1 mo3HaHus. MeTOo bl HCCIeI0OBaHUS (PU3HUSCKUX
saBiieHui. MoaenupoBanue GU3NUECKUX sIBICHUI U TiporieccoB. Hayunsie (hakTel 1 runores3sl. Du3nueckue 3aKOHbI
Y TPAHMLBI UX NIPUMEHUMOCTH. PU3HYECKUE TEOPUHU U IPUHIUI COOTBETCTBUsL. DU3NYECKNE BETUYNHBI.
[Torpemnoctu u3mepenuit puznyeckux BeauduH. Poib u MecTo ¢pu3uku B JOPMUPOBAHUU COBPEMEHHON HAYUYHOM
KapTHHBI MUPA, B IPAKTUYECKOM IeATEIBHOCTH rofel. dusuka u KyJabTypa.
Mexanuxa

I'panuIpl IPUMEHUMOCTH KJ1accudeckoil MexaHuku. [IpoctpancTBo 1 Bpemsi. OTHOCUTEIBLHOCTh MEXaHUUECKOT O
nBikeHus. Cucremsl otcuéra. CKalspHbIe U BEKTOpHbIE (pusnueckue BeanuuHbl. Tpaekropus. [1yTs.
[Tepemenienue. Ckopocts. Yckopenue. PaBHOMEpHOE U paBHOYCKOPEHHOE MPSMOJIMHEHHOE IBUKECHHE.
PaBHOMEpHOE IBUKEHUE IO OKPYX)HOCTU. B3anMonelictue Tein. SBnenue nnepuuu. Cua. Macca.
WNuepunanbHblie cuctembl oTcuéTa. 3akoHbl AMHaMUKN HproToHa. Cuina TsxkecTH, Bec, HeBeCOMOCTb. CHIIBI
YIPYTOCTH, CUJIBI TPEHUS. 3aKOHBI: BCEMUPHOTO TATOTeHHUs, I'yKa, TpeHns. Mcnonap3oBaHne 3aKOHOB MEXaHUKH IS
OOBSICHEHUS IBUKEHUSI HEOECHBIX TeJl U ISl pa3BUTHS KOCMUYECKUX HccieaoBaHuil. MiMmynbc MatepuaibHOR
TOUYKHU U cucTeMbl. IMIyJbC cuitbl. 3aKOH COXpaHeHUs UMIyJbca. Mexanndeckas pabora. MoOIHOCTb.
MexaHnnueckasi JHEpIrusl MaTepHUaJIbHON TOYKU M CUCTEMBL. 3aKOH COXpaHEHHsI MeXaHn4ecKor sHeprun. Pabora
CHUJIBI TSDKECTU U CUJIBI yIIPYrocTU. PaBHOBECHE MaTEpUAIBHON TOYKHU U TBEPAOrO Teaa. MOMEHT CUIIbL. Y CI0BUSA
paBHOBecHs. PaBHOBeCHE )KUIKOCTH U ra3a. [[aBnenue. [[BUkeHUE KUIKOCTH.

Monexynapnas ¢usuxa u mepmoOUHAMUKA.

Monekynspao-kunetnueckas Teopust (MKT) ctpoenus BemiectBa u e€ sKCiepuMeHTaIbHbBIE I0KA3aTeNbCTBA.
TemnnoBoe paBHOBecHe. AGCOIIOTHAS TeMIepaTypa Kak Mepa CpeHed KHHETHUECKOW YHEPTUU TETJIOBOTO
JBHKEHUS 4acTUIl BemecTsa. Monenps naeanbHoOro rasa. Jlapienne raza. Y paBHEHHE COCTOSIHUS UAEAIBHOTO rasa.
VYpasuenune Menaeneesa—Kutaneiipona. ['a30Bble 3aK0oHbI. ArperaTHbele COCTOSIHUS BellecTBa. B3anMHble
MIPEBPALCHUS )KUIKOCTH U rasza. BiaxxHocTs Bo3tyxa. Moaenbs ctpoenus xxuakoctei. [[loBepXHOCTHOE HaTsKEHNE.
Kpucrannuueckue u amopdusbie Tena. Buyrpennss sneprus. Pabota u teruionepeaya Kak crocoObl U3MEHEHUS
BHYTpPEHHEH 3HEepruu. Y paBHEeHUE TeIuioBoro Oananca. [lepsslit 3akoH TepMoanHaMuku. HeobpatumocTts
TeroBbIX nporeccoB. [Ipunuunst aeiictBus u KI1J[ TernnoBeix MammH.

OcHo8vl 21eKMpOOUHAMUKU.

DNEKTpUYECKHE 3apsAbl. 3aKOH COXPAHEHUs AIEKTPUUIECKOro 3apsaaa. 3akoH Kyiona. DiekTpuueckoe mnoie.
Hanpsk€HHOCTE M MOTEHIMAIT AIEKTPOCTATHYECKOTO MO, JINHNKM HANpsy)KEHHOCTH U YKBUIIOTEHIIUAJIbHBIE




noBepxHocTu. [IpuHnun cyneprniozunyu nosjei. IIpoBOJHUKY U TUAIEKTPUKH B SJEKTPUUECKOM TIOJIE.

OnexrpoémkocTs. Konnencarop. [loctossHHBIN anekTpuueckuii Tok. Cuiia Toka. COpOTUBIIEHHE.
[TocnenoBarenpHOE M NapaJIEIBHOE COEAMHEHUE TPOBOAHUKOB. 3akoH /[xoyns—Jlenna. DnexkTpoaBrKymas
cwia. 3akoH OMa /1715 IOJTHOM 1enu. DJIEKTPUYECKU I TOK B IPOBOJHUKAX, AEKTPOJIUTAX, [TOJIYIIPOBOIHUKAX,
ra3zax v Bakyyme. CBepXnpoBoauMOCTb. MaruutHoe nosie. BekTop HHAyKIMM MarHUTHOrO nosis. JelictBue
MarHUTHOTO TOJIS HA MPOBOJIHUK C TOKOM U JIBIKYIIYIOCS 3apsikeHHYI0 yacTuily. Cuna Amnepa u cuna JlopeHna.
MarsuTHbIE CBOMCTBA BEUIECTBA. SIBIICHHE 3JIEKTPOMAarHUTHOW HHAYKUUHA. MarHuTHei notok. [Ipasumio Jlenua.
3aKOH JIEKTPOMArHUTHON UHAYKIMU. SIBIeHne caMOMHIYKIIMU. HIYKTUBHOCTh. DJIEKTPOMArHUTHOE T0JIE.
DHeprus 3JIeKTPOMArHUTHOTO MOJIA.

Konebanus u eonnoi.

Mexannyeckue xonebanus. ['apmonnueckue koaedanus. CBoOOHbIE, 3aTyXalOIIHe, BEIHYKICHHbIC KOJIeOaHusl.
[IpeBpamenus sHeprun npu Kosedanusx. Pezonanc. DnekrpomarauTble konebanus. KonebareabHbIil KOHTYD.
[lepemenHbIl eKkTpUUeCKUd TOK. Pe3oHaHc B anekTpuueckol nenu. Koporkoe 3ambikanne. MexaHuyeckue
BOJIHEL. [Ipo10yibHEIE 1 TToTIepedHbIe BOJMHBL. CKOPOCTh U ANMHA BOJHBL. VHTepdepeHus u mudpakius. JHeprus
BOJIHBL. 3ByKOBBIE BOJIHBI. DJIEKTPOMAarHUTHbIE BOJIHBI. CBOMCTBA 3JIEKTPOMAarHUTHBIX BOJIH. /{nana3oHbl
AJIEKTPOMArHUTHBIX U3TyYEHUN U UX MPAKTUYECKOE MPUMEHECHHE.

Onmuxa.

['eomerpuueckas ontruka. CKOpOCTh CBETa. 3aKOHBI OTPAXKEHUS U MIPEIOMIICHUs cBeTa. DopMyIia TOHKOM JIMH3HI.
BonHoBbIe cBOMCTBa cBETa: AUcCIIepcHsl, UHTepdepeHIus, Tudpakuns, TOIIpU3aIHs.

OcHogbl cheyuanbHou meopuu OMHOCUMENTbHOCMU.

[TocTynaTel TEOpUU OTHOCUTEIBHOCTH U CIEACTBUS U3 HUX. IHBapUaHTHOCTh MOAYJIs CKOPOCTH CBETAa B BaKyyMe.
Oueprust mokosi. CBsi3b MacChl M DHEPTUU CBOOOTHON YACTHIIBI.

Keanmosas ¢uzuka. Qusuxa amoma u amomuo2o a0pa.

I'unoresa M. ITnanka. ®ortosnekrpuueckuii 3¢ dext. OnbiTel CToneToBa. 3akoHbl porodddekra. YpaBHeHHE
Ounmreitna. ®orton. KopmyckynsipHo-BoaHoBoi ayanu3m. CooTHoleHHe Heonpeaenénnocrei I eiisendepra.
[TnanerapHas mozaens aroma. OOBSICHEHNE JIMHEWYATOrO CIIEKTPa BOJAOPO/Ia HA OCHOBE KBAaHTOBBIX ITOCTYJIATOB
bopa. CocTaB u cTpoeHne aTOMHBIX siiep. DHEPrus CBSI3U aTOMHBIX si/1ep. Buabl paqnoakTUBHBIX NPEBpaLICHUN
ATOMHBIX SIZIEp. 3aKOH PaIMOAKTUBHOTO pacmaja. JAnepHsie peakuuu. LlenmHas peakius qeneHus saep.
[IpuMeHeHue s1epHOI SHEPrUU. DIeMeHTapHble YacTUIlbl. DyHIaMEHTaIbHbIE B3aUMOICHCTBUSI.

Cmpoenue Bcenennoii.

ConHeyHas cucTema: IJIaHEeThl U Majible Tena, cuctema 3emis—JlyHa. Ctpoenue u 3Bosronust CoiaHIa U 3BE3/.
Knaccudukanms 38€31. 3BE3/161 U UCTOUHUKH MX dHeprud. ['anmaktuka. CoBpeMEeHHbBIE TTPECTABICHUS O CTPOCHUH
Y 3BOJIIOLMHU BeeneHHon.

4. YuedHO-TeMATH4YECKOE INIAHHPOBAHNE

10 xnace

baszoswiii yposens

2 gaca B Henento (70 gacoB)

®usnka 10 knace. YueOHuk o061meoOpa3oBaT. opranu3zanuii: 6a30Bblil ¥ yriayosneHHsli ypoBHH /I.S1.Mskuies.
b.b.byxosues. H.H.Cotckuii; mon penakiueit [landentrenoit.- M. [Ipocsemenue. 2021 (kmaccuueckuid Kypc)

Cpeocmea oOyuenus, 6 mom uucie

nJV/i'n ;]nvfuz Tema ypoxa Ilenu uzyuenus memot ypoxa HUKT,
obopyoosanue
«Beeoenuey (1 uac)
1. 1. ®Du3KKa U €CTeCTBEHHO-HAYUHBII PackpbITHe HenoUKY: Hay4YHBII [Ipesenranus,
METO/, TO3HAHUS TIPUPOJBL. 9KCIIEPUMEHT —> (pHU3NYecKast Jarunku naBneHus, ocpuuiorpag,
THIIOTE3a —» MOJeNh —> hru3ndeckas JNEKTPOHHBIN CEKyHIOMEp

TEOpHUsi —> KpUTEPUAIIbHBIH
SKCIEPUMEHT




«Kunemamuxa» (6 v)

2. OCHOBHBIE OHSATHS KUHEMA TUKU. BBecTu noHATHSA «MEXaHUYECKOE [pesenranus «OOmMe cBeAeHNS O
JBIDKEHHE», IIOCTyNaTeIbHOe naBmkeHnu. IloctynarenbHoe IBUXKEHUE.
JBIDKEHHE», paBHOMEPHOE, MartepuanbHaas Touka. [TonoxkeHue Tena
HEPaBHOMEPHOE JBUXKCHHUE» B npoctpanctee» (205 Kb)

3. PaBHOMEpPHOE NPSMOJIMHENHOE BO3yILHBIN IIy3bIPEK B CTEKIITHHOM
nsrkeHne. CKopocTb. YpaBHEHHE H TpyOKe, IBMXEHUE UTPYILIECIHOTO
rpaduKy paBHOMEPHOTO IBIDKECHUSI. CdopmympoBaTh NPH3HAKHA ABTOMOOWIIS;

JBIDKCHUS Tela C TIOCTOSTHHBIM

4. Hepasromepuoe nsmxenne. Cpenssis | yexopennem. ChopMupoBaTh KanensHuna, rpys, HUTS,
¥ MTHOBEHHAsI CKOPOCTB. YCKOPCHHUE. | [OHsTHE «yCKOPEHHE, METaTMYECKUH JKeJ00, IapuK,
PaBHOyCKOpEHHOE JIBIKEHHUE. «IepeMelleHNe IPH CEKYyHIIOMep.

PaBHOYCKOpEHHOM siBMkeHumy. Jlats | QOopyrosanue TP: mrarus
AHATUTHYCCKOE OMHCAHKE JIa00pPaTOPHLIN, MeXaHUYeCKas
PaBHOYCKOPEHHOTO NpsIMOJIMHelHoro | CKaMbi, 6pyc001c iepeBsIHHBIH,
TBYKEHHUS 3J1eKTPOHHBII ceKyHI0Mep ¢
JAaTYMKAMM, MATHUTOYTIPaBJisieMble
TepPKOHOBbIE JATYHKH CEKYH/I0Mepa

5. YpaBHEHHE PABHOYCKOPEHHOTO CdhopmymupoBath Ipu3HAKA [pesenrarnus «PYI» (655 KB)
nBkenust. ['paduxu JBIKECHUS TEJA C IIOCTOSHHBIM Shockwave Flash Object (285 KB)
PaBHOYCKOPEHHOT'O ABMKCHHUS. yckoperueMm. ChopMupoBaTh Hemoncmpayuu:

MIOHATHE «YCKOPEHHE», PaBHOyCKOpeHHOE MPSIMOJIMHEHHOE
«TepeMeleHue mpu JBIDKEHHE.

PaBHOYCKOPEHHOM ABIDKCHUM». JlaTh

aHAJIUTUYECKOE OIHCaHue

PaBHOYCKOPEHHOTO MPSIMOJIUHEHHOTO

JBIDKCHUS

6. PaBHOMEpHOE ABM)KEHHE TOUKH IO PaccmoTpeTs ocobeHHOCTH OobopynoBanue TP: Bechl
OKpYXHOCTH. LIeHTpOoCTpeMHUTENbHOE | KPUBOJIMHEHHOTO IBM)KEHHS H, B 3J1eKTPOHHBIE, IITATHB J1a00PaTOPHBI
YCKOpPEHHE. YaCTHOCTH, ABHXEHHS 1O ¢ JAep:kaTejieM, IHHAMOMETP, HUTb,

OKPYXHOCTH. BBecTn nonsaTus JIEHTa MepHasi, JTUCT Oymaru, rpys,
YEHMPOCMPeMUMenbHO20 YCKOpeHus | dJIeKTPOHHBII ceKyHAoOMep
U nepuooda 0OpaueHusl.

7 Konmponwvnas paboma Ne 1 TemaTuueckoe OLlEHUBaHUE 3HAHUH,

«KnnemaTukay. YMEHUH ¥ HABBIKOB YYAITHXCSI.
«3axonwvt ounamuxu Horomona» (4 u)

8 SBnenue nHepuuu. Macca u cuia. CdopmynupoBaTh Tpu 3aKOHA OobopynoBanue TP: HaGop rpy3os,
Herorona. ITo3HaKOMHUTE yuamuxcs JMHAMOMETP, BEChI
CO CBOWCTBAMM MAacC.

9 WHepuuanbHble CUCTEMBI OTCUETA. IIpe3enTanus

ITepBsiit 3axoH HproToHa.
" " W3yunTts 3aKOH BCEMHPHOTO
10 Bropoii n Tpernii 3akon HeloToHa. Habop rpy3oB, tuHamMomMeTp, BeChl
TSATOTEHHMS, TIOKA3aTh €To N
OobopynoBanue TP: nepeBsiHHbII
MIPaKTHYECKYIO 3HAUUMOCTb
Opycok, HA0Op rpy30B, MeXaHUYECKas
CKaMbsl, THHAMOMETP
11 Jabopamopnas paboma Ne 1 Onpenenuts HEHTPOCTPEMUTEIBHOE Oobopynopanue TP: Komnaekt

«M3yueHne qBIKEHNUS TeJia 110
OKPY>KHOCTH.

YCKOpEHHUE IIapUKa IPHU €ro
PaBHOMEPHOM JBIKEHHUH 10
OKPY>KHOCTH.

CONYTCTBYIOIIHMX 3JIE€MEHTOB ISl
JKCIEPHMMEHTOB Mo Mexanuke Ne2.4:
BeChI JJIEKTPOHHBIE, TMHAMOMETP,

HHUTb, JUCT OymMaru, rpys,

3JIEKTPOHHBII CEKyHI0Mep ¢
JaTYUKAMM (YKOMIJIeKTOBAaH
3JIeMeHTaMH MUTAHMSA) .
MarHuToynpasJisieMble FepKOHOBbIE
JATYUKM CEKYHAOMepa (AaTYMKHU ¢
KPYI'0BOii 30HOil 4YyBCTBUTEIbHOCTH),
IITaTuB J1a00paTOPHBIii ¢ MypTOii,
Hurp (11uHa He MeHee 1,2 M),
JlenTa mepHasn (aiiuna 1000 mm) ,
I'py3 nnannapudecknii maccoii (100 £
2) I ¢ KPIOYKOM




«Cunvt 6 mexanuke» (5 u)

12 Cuunsl B mpupoje. I'paBUTalinoHHbIE W3y4uTh CUIBI B MEXAHUKE, 3aKOH Ooopynosanue TP: Tpyoxka HeroTona
cuibl. Bec. HeBecoMocTs. BCEMUPHOIO TATOTEHUS
13 Cunsl ynpyroctu. CUITBI TpEHHUSL. dopMynupoBaTh 3aK0H ['yKa U cHiIbI JlepeBsHHBII OpyCOK, HallpaBsAIOMIas
TpeHus. 3yuuTs U3 cBOMCTBA. JIOCKa, TUHAMOMETp, HAOOp TPY30B,
Mpy’KHHA
14 Jlabopamopnas paboma Ne 2 IToxa3aTs mpakTudeckoe npuMeHenne | Ooopynoanune TP: Kommiekt
«3MepeHne )KECTKOCTH MPYKUHBI». 3aKOHOMEPHOCTEN M MPUMEHUTh UX Ha | CONMYTCTBYIOIIMX 3JIEMEHTOB LI
MIPAKTHKE IKCINEPUMEHTOB 110 MEXaHHKe:
IITaTus 1adopaTopHblii ¢ My(pTOit
TpaHcnopTHP MeTAINYEeCKH I
Hutp (11uHa He MeHee 1,2 M)
JlenTa mepHas (a1una 1000 mm)
4 NUIMHAPUYECKHX TPY3a U3 CTAIN
maccoii (100 £ 2) r ka:kabIi
2 NPYKUHBI: KECTKOCTh MPYKUHBI Ne
1 (50 = 2) H/M, KécTKOCTB NPYKHUHBI
Ne 2 (20+2) H/m
I'py3 uniamuapuyeckuii maccoi (100
2) I ¢ KPIOYKOM
15 Jabopamopuan paboma Ne 3 IMoka3ath npaktudeckoe npumenenrne | O0opyraosanue TP: Komnaekt
«M3mepenne xodhdumenTa TpeHns 3aKOHOMEPHOCTEHN U MPUMEHUTD UX Ha | COMYTCTBYIOMIMX 3ICMCHTOB I
CKOITBIKEHIS. TIPAKTHKE JKCIIEPHMEHTOB 110 MeXAHUKe No2:
IITaTHB J1a00paTOPHBII ¢ AepikaTesieM
JAunamometp Ne 1 (npenen usmepenns 1 H)
Junamomertp Ne 2 (npenen usmepenns 5 H)
2 npy:KMHBI HA IUIAHLIETe: KECTKOCTH
npy:xuHbl Ne 1 (50 + 2) H/m, :kécTkocTh
npy:xuHbl Ne 2 (10 +2) H/m.
3 rpy3a maccoii (100 + 2) r ka:kabIit
Haoop rpy3os, 0003HayeHHbIx Ne 4, 5, 6 u
3aKPEMJICHHBIX HA KPIOYKE
JInneiika niaacrukosas (a1auHa 300 Mmm)
TpaHncnopTup MeTALJIMYeCKH i
Bpycok nepeBsinHblii Maccoii (50 =5)r ¢
KPIOYKOM U HUTHIO
Hanpasasiiomasi ¢ u3aMepuTebLHOM
WIKAJIOW
16 Konmponvnas paboma Ne 2 TemaTudeckoe olleHWBaHUE 3HAHUH, 20P
«luHamMuKay. YMEHUU U HaBBIKOB YUalIUXCSl.
«3akon coxpanenusn umnynvcay (3 u)
17 Nmnynbe Tena. MUMmynbc cuisl. BBecTu NOHATHS «UMITYJIBCY, 90P
KMMITYJIbC CHJIBDY.
18 3aKoH COXpaHEHMsI UMITYJIbCA. JaTb noHsATHE UMITyJIbCA TEJNA: O0P, IpezenTanus « 3aKOH COXpaHEHUS
H3Y4UTh 3aKOH COXPAHEHUS UMITyJIbCA | UMITYJIbCa
Tena. PopMyIMPOBATh 3aKOH.
19 PeaktuBHOE nBHXKEHUE. Pacnio3naBaTh, BOCIIpOU3BOAMTS, Bozayninelil mapyk, MoJeNb PaKeThl
HaOJIoaTh YIPYTHE U HEYNpyTHe Ooopynosanue TP: nuauHaphI
CTOJIKHOBEHHS TeJI, PEaKTUBHOE MeTaJJInyecKue (aTI0MMHUEBBIH H
JBIDKEHHE CTAJTbHOIi), HUTh, IJIACTHUJIUH, IITATHB
JIaGopaTopHBIii ¢ Aep:KaTesieM,
JIHHEHKa
3aKOH COXPAHEHUs MeXAHUYecKoul IHepeuu. (4u)
20 Pabota cuitbl (TSHKECTH, YIPYTOCTH). BbruncanTh B KOHKpeTHOH cutyaunu | JlepeBsHHBIN OpyCOK, HalpaBIIsIomas
MouHocTb. DHeprusl. 3HAYeHHS PU3MIECKUX BEITUUUH: JIOCKa, INHAMOMETp, HabOp Ipy30B,
paboThI cHitbl, paboTa CHIIBI TSDKECTH, | MPY)KHUHA
YOPYTOCTH, MOITHOCTH, SHEPTUH TEIL
21 3aKOH COXpaHEHUs] MEXaHUYECKON dopmynnpoBaTh 3aKOH coxpaHeHust B | JlepeBsHHBIN OpyCcOK, HanpaBIIsSIomas

SHEpIHUu.

MEXAHHUKE U 1aTh IIOHATHUE €TI0
MIPUMECHCHUA.

JIOCKa, INHAMOMETp, Habop Ipy30B,
NpyKUHA

Ooopynopanue TP: npy:kuHa
kéctrocTbio 20 H/M, rpy3 maccoii




100 r (2 mwiT.), ITATHB JIAGOPATOPHBII
¢ Jep:KaTesieM, JUHeHKa

22 Jlabopamopnasa paboma Ne 4 INoka3aTk mpakTuueckoe npuMeHeHue | Obopyinosanue TP: | Kommiaekr
«/3ydeHune 3aKk0Ha COXpaHEHUs 3aKOHOMEPHOCTEH U MPUMEHUTD UX Ha | COMYTCTBYIOMIMX 3IEMEHTOB 1A
MEXaHUYECKON SHEPTUI. MPAKTHKE IKCNEPHMEHTOB 110 Mexanuke Ned:

npy:xkuHa xkécrtroctbio 20 H/m, rpys
maccoii 100 r (2 wrt.), uraTHB Jadopa-
TOPHBIIi ¢ Aep:KaTeieM,
Junamomertp Ne 1 (mpeaes usmepenus 1 H)
Junamometp Ne 2 (mpenes usmepenus S H)
2 npy:KMHBI HA IUIAHIIETe: KECTKOCTH
npy:xuHbl Ne 1 (50 = 2) H/m, skécTrocTh
npy:xuHbl Ne 2 (10 = 2) H/m.
3 rpy3a maccoii (100 £ 2) r kaxablil
Ha6op rpy3oB, 0003HaueHHbIX Ne 4, S, 6 1
3aKpeIEHHbIX HA KPIOYKe
Jluneiika miacTukoBas (aiauna 300 mm)
TpancnopTHp MeTaLINYeCKHii
Bpycok nepeBsinHblii Maccoii (S0 =5)r ¢
KPIOYKOM H HUTBHIO
HanpaB.ﬂmomaﬁ C I/I3MepHTeJILHOﬁ
LIKAJI0M
23 Konmponwvnasa paboma Ne 3 «3axonpl | TeMaTuueckoe OLICHUBAHHME 3HAHUH,
COXPaHEHHS B MEXAHUKEY. YMEHUH ¥ HaBbIKOB YUaIIUXCS.
Cmamuka. (3u)

24 PaBHoBecus Tena. Buael papHoBecus. | Jlath onpezneneHue NOHATHIA: Tena HenpaBUIBHOM HOPMBI, OTBEC,
pPaBHOBECHE, HEYCTOMYMBOE MEXAHUYECKUN YPOBEHb
paBHOBecHe, Oe3pa3InIHOe
paBHOBECHE, IIJIEYO CUJIbI, MOMEHT
CHUJIBL

25 VYcnosust paBHOBecus. MomeHT cunbl. | HaxoauTh B KOHKPETHOW CUTYalUK Poruaru, 610KH, HaGOp IPy30B,
3HAUEHUS IUIeYa CUJIbl, MOMEHTA CHJIBI | JTUHAMOMETP

26 Jabopamopnasa paboma Ne 5 [Toxa3zaTp mpakTudeckoe npuMmeHeHne | Q0opynosanue TP: Komniexr
«3ydeHue paBHOBeCUS Tella O[T 3aKOHOMEPHOCTEHN U MPUMEHUTD UX Ha | COMYTCTBYIOMIMX 3ICMCHTOB /IS
JIEWCTBUEM HECKOJIBKHUX CHID). MPaKTHKE JKCNEPUMEHTOB N0 Mexanuke No3:

IlITaTuB JadopaTopHblii ¢ My TOii

Popruar ¢ KpenJIeHUAMU AJId I'Py30B

Buiok noaBHKHbBIH

B0k HenoABHIKHBIH

Hutp (1inHa He MeHee 1,2 M)

3 UMIMHAPUYECKHX IPY3a U3 CTAJIH MaCCO

(100 £ 2) r kamabIi

JluHamMoMeTp IUIaHIIEeTHBIH (Tpexes

u3mepenus S H)

Jluneiika nuacruxkoBas (aauna 300 mm)

TpancnopTup MeTaJIMYeCKHUii
OcHoebl 2udpomexanuxu. (2u)

27 Jasnenue. 3akon [Tackais. Jlatb onpeeneHne MOHATHIL: CunbdoH, MaHOMETP, JATIUK
PaBHOBecue )XUKOCTH U rasa. Hec)KUMaeMasi )KUAKOCTh, paBHOBECHE | aOCOJIOTHOTO IaBIICHHS

JKUJKOCTHU U rasa, TuIpoCTaTUIECKOe
JlaBJICHUE.

28 3akoH Apxumena. [InaBanne tei. CdhopmynupoBath 3aKOHBI H MepHblii cTakaH, pacTBOp IOBAPEHHOU
TPUMEHUTDh UX Ha COJIY, BOJA, I'PYy3 Ha HUTH, JUHAMOMETP.
3KCIIEPUMEHTAILHOW OCHOBE.

Monexynapuaa ¢puzurxa u mepmoounamuxa. (174)
Ocnoevl monekyaapHo-kunemuueckoit meopuu (MKT). (3u)

29 OCHOBHBIE TIOJIOKEHUS MOJIEKYJIIpHO- | ChOopMyIHpOBaTh OCHOBHEIC IIpesenTanus
kuHeTHdeckoit Teopuu (MKT) u ux TI0JI0KEHHS MOJIEKYJISIPHO- Mukpockor, cTéka, Kpacka
ombITHOE 000CcHOBaHKE. BpOyHOBCKOE | KHHETHUECKOW TEOPHH. aKkBapenbHast
JIBH>KEHHE.

30 Temmnepatypa u TEIJI0BOE BBecrtu nounsitue «uaeanbHbIA rasy». O6opynosanue TP: JlemoHcTpauus

paBHOBecue. AOcomoTHAs
temrneparypa. OCHOBHOE ypaBHEHHE
MKT wnpaeanbHOro rasa.

Ilo3HaKOMHTL C OCHOBHBIM
ypaBHeHueM MKT uzaeanbHoro rasza

«M3MeHeHHE TaBJICHHUS ra3a ¢
U3MeHeHHeM 00bEMa NMPU MOCTOSTHHOIM
TeMIlepaType»: 1aTYUK JaBJIeHUS,




JaTYMK TeMIePaTypbl, LITATHUB, COCY/
JJIS1 J€eMOHCTPAILUM I'A30BbIX 3AKOHOB,
Hacoc. lemoncTpanus «3meHenune
JIABJIEHHS ra3a ¢ N3MeHeHHueM
TeMIlepaTypsbl NPH NOCTOSTHHOM
00bEMeE»: TaTUMK JAaBJIeHHS, TaTIHK
TeMIepaTypbl, INTATHB, COCY 1JIs
JeMOHCTPAIlUH ra30BbIX 3aKOHOB,
JINHelKa, coCy/ ¢ BO/I0H, CIMPTOBKA.
Jdemoncrpauus «3meHenne 00béma
rasa ¢ ui3MeHeHHeM TeMIepaTypbl NpH
MOCTOSTHHOM JaBJEeHHH»: JaTYHK
JlaBJeHHs, JATYUK TeMIepaTyphbl,
IITATUB, COCYA VISl AEMOHCTPALNH
ra3oBbIX 3aKOHOB, JIMHEHKa, cOCy/ C
BOJI0#, CHUPTOBKA

31

JlaGopaTopHas padoTa Ne 6
«3mepenue Temneparypsl
YKUJKOCTHBIMHU U IIU()POBBIMH
TEPMOMETPAMM».

O6opynosanue TP: Kommiekr
CONYTCTBYIONINX 3JICMEHTOB IS
IKCIEPUMEHTOB 10 MOJIeKY.ISIPHOI
dusuke:

Kanopumerp

Tepmomertp

Becnl 3j1eKTpOHHbIE

H3mepureabHbIi IMIIMHAP (MEH3YpPKa) ¢
noacrakanHukoMm u3 [IBX (06bém 250 mur)
I'py3 unnuHApHYecKHii U3 A TIOMHHHEBOIO
ci1aBa Maccoii (68 + 2) r ¢ kproukoM
I'py3 unnuHApHYECKUI U3 CTAJIH Maccoi
(189 £+ 2) r ¢ KpIOYKOM

Ypasuenusa cocmosanusn 2aza. (4u)

32

YpaBHEHHE COCTOSIHUS HICATBHOTO
ra3a (ypaBHenue MeHeseeBa-
Knaneiipona).

Beectu ypaBHeHue Menneneea —
Knaneiipona, BBIICHUTB €r0 3HAUEHUE
Y TPaHUIIBl TPUMEHUMOCTH.

S0P
JlaTdauk abCONOTHOTO aBICHUS

33

W3ompoueccsl.

Pacrio3HoBaTh 1 ONUCHIBATD
W30TPOIECCH B UI€aTbHOM Tase.
IIpencraBnsates B Buje rpagukoB
TIPOIECCHI.

Ooopynosanue TP: Cunbdon,
MAaHOMETP MeTAJIHYeCKHi, TaTYUK
a0COJIIOTHOI'0 JABJIEHUS

34

I"'a30BbIE 3aKOHBI.

BBectu MoHATHA «U30IMPOIECCY,
«U30TEPMUUYECKUN ITPOLIECCH,
«M30XOPHBIA MPOIIECCY, «N300apHBIH
mpouecc». PaccMoTpeTh 4acTHbIE
ciydau 3akoHa Knaneiipona. Jlate
(OpMYJTMPOBKH Ta30BbIX 3aKOHOB,
YTOYHUTb TPAHULIBI UX
MIPUMEHUMOCTH.

Ooopynosanue TP: Cunbdon,
MaHOMETP MeTANINYECKHii, TaTYNK
JaBJIeHHSs], JATYUK TeMIIepaTyphbl,
IITAaTUB, COCYA sl JEMOHCTPaAMU
ra3oBbIX 3aKOHOB, JIHHEIKa, COCY €
TénJ10i BOOM, cocy/l ¢ X0J101

35

Jabopamopnasn paboma Ne 7
«OKCIepUMEHTaJIbHAs TPOBEPKa
3akoHa ['eii-Jlroccaka (M3MepeHne
TCPMOJNHAMHNYCCKUX MTapaMETPOB
rasa).

DKCHEPUMEHTAILHO POBEPUTH
CIIpaBeJIMBOCTh 3akoHa [ eii-
Jlroccaka

20P
OoopynoBanue TP: Kommiekt
CONYTCTBYIOUIUX 3JIEMEHTOB JIIsl
IKCIEPUMEHTOB M0 MOJIEKYJISIPHO#
duznke:
JATYUK AABJIEHUsI, JATYUK TeMIepa-
Typbl, INTATHB, COCY/ JJIs IEeMOH-
CTpAalliH ra30BbIX 3aKOHOB, JINHETKa,
cocy/ ¢ Ténoi Boaoii, cocys ¢ X0J104-
HOii BOJIOI

B3aumnvie npespawenun yncuoxkocmu u 2aza. (14)

36

B3anMHbIe npeBpaleHns KUIKOCTU U
ra3za. HacblllleHHBIE 1 HEHACBIILIEHHBIE
napsl.

IIpesenranus

OodopynoBanue TP: J/laTuuk Temnepa-
TYpBbI, TEPMOMETP, MapJIsi, COCY] €
BOJIOM

Kuokocmu. (1u)

37

Mojenb cTpoeHus KUIKOCTH.

I PaccmoTpeTh cTpoeHHe U CBOMCTBA

| D0oP




HOBerHOCTHOG HaTSAXCHUC.

s)kugkocTe. OObSICHUTE 0COOEHHOCTH
B3aUMOJICHCTBUS MOJIEKY I
TIOBEPXHOCTHOTO CJIOSI KUIKOCTH.
JlaTh MOHSATHE «TTOBEPXHOCTHOE
HATSKCHHUEY.

Jlemoncmpayuu:
CBolicTBa NOBEPXHOCTH >KUIKOCTH.
KanunnsipHsie siBIeHUS.

Teepovie mena. (14)

38 Kpucramnmuaeckne u amopdusie Tena. | ChopMupoBaTh HOHATHS [IpesenTars.
MexaHn4ecKHe CBOICTBa TBEPIBIX «KPHCTAJUINIECKOE TEJION, Hemoncmpayuu:
Ten. JKumkue KpucTauisl. «amopdHocTh». PaccMoTpeTs ux CpaBHEHHE KPHCTAIUINIECKHUX H
CBOJCTBA. aMmop(dHBIX Te.
Ocnosvt mepmoounamuxu. (74)
39 BHyTpeHHsis aneprusi. [IpeacraBUTh TEPMOAMHAMUKY KaK 30P
(hU3NYECKYIO TCOPHIO C BBIICICHUCM OoopynoBanue TP: JlaTumnk
€€ OCHOBaHMH, si7ipa U BHIBOJIOB — TeMIepaTyphbl, IBe T0CKH, IBe
CJICJICTBHH. CBHMHIIOBBIE IVIACTHHKH, MOJIOTOK
40 Pabora B TepMoiMHAMUKE. CdopmupoBats nonsitie padboTsl raza. | S0P
BeiBecTr opmyity ais pacuera O6opynoBanue TP: natunk
paboTsI raza. TeMIepaTyphbl, 1Be 10CKH, Be
CBHHIIOBBIE IVIACTHHKH, MOJIOTOK
41 KonunuectBo TemnoTsl. YpaBHEHUS BcemomanTh MIpoLece TemmoodMeHa 90P
TEeIUTOBOTO OanaHca. Oobopynopanue TP: JlaTunk Temnepa-
TYPBI, INTATUB, JJHHEHKa, COCYyA ¢
TEM10i BOIOI, cOCy/ € X0JIOAHOM
BO/0i1, METAJNIMYECKH I HMIMHAP
42 IlepBbIif 3aKOH TEPMOANHAMUKH. CdopmynupoBaTh TEpBbIil 3aKOH 30P
AnmabaTHBIIA TIpoIiecc. (Hagao) TePMOIMHAMUKH. [pesenramms « [lepsrrit 3aKoH (Ha4ao)
PaccMoTpeTs npuMeHeHne IepBOTo TEPMOANHAMUKID)
3aKOHA TEPMOJIMHAMUKH K Pa3INIHBIM
M30IIPOIIECCaM B rase
43 Heob6parumocts nporneccos B mpupozae. | [lokazats HeoOpatumocTs nporeccos | [Ipesenranms «Bropoit 3akon
B IIPHPOIE TEPMOAMHAMUKID)
44 IIpeoOpazoBaHys SHEPTUHN B TEIJIOBEIX | Pa3bsCHUTH IPHHIUI ASHCTBUS [pesenranus « TemnoBble ABUTATENH U
mammHax. KI1J] TeroBbIX MamuH. TETIJIOBOTO JIBUTATENIs OXpaHa OKpYXKalolei cpeapn»
45 Konmponvnas paooma Ne 4 TemaTudeckoe olleHUBaHNE 3HAHUH,
«MozekynsipHast GU3UKa U TEIIOBbIE YMEHHI 1 HABBIKOB YYaIIUXCS.
SIBJICHUSIY.
Ocnoesvl 3n1ekmpodunanuxu. (16u)
Inexmpocmamuxa. (64)
46 DNeKTpUUecKUil 3aps. 3aKoH IIpencTaBUTh IEKTPOAUHAMUKY KaK 90P
COXpaHEHMs 3JEKTPUIECKOTO 3apsiaa. | (PU3NYECKYIO TEOPHIO C BBIICIECHHEM O6opynosanue TP: dnexTpomerp,
€€ OCHOBAHMH, si7ipa U BHIBOJIOB — CTeKJISTHHAS ¥ J00HNTOBAS MAJ0YKA,
CJIC/ICTBHH. MOTEeHIIHOMETP, CYJITAHBI
jexkTpuyeckue, 'eneparop Ban ne
I'paaga
47 3akon KynoHa. W3yuuts 3akoH Kynona, ero 3nauenne | D0P
Y IPaHUIbl IPUMEHUMOCTH. [pesenranus, BuneopparmeHTs
48 HanpskeHHOCTB 3JIEKTPHUECKOTO BBectu noHsATHE 3TEKTPUIECKOTO 30P
noJist. CHUJIOBBIE JIMHUY. ToJIs ¥ CHOPMYJIUPOBATH €TI0 Jemoncmpayuu: TposiBieHus
CBOJCTBA. ANEKTPOCTATHYECKOTO MOJIsI
49 TIpunuun cynepno3unuii Pemenue pacueTHbIX U KauecTBeHHBIX | DOP
JNEKTPUYECKUX MOJIEH. 3a/1a4 Ha OIPEIEIICHNE Cnaiigsl, Buneodparment
Pe3yIBTHPYIOIIEr0 BEKTOPa
HaIpPsDKEHHOCTH 3JIEKTPUYECKOTO
oIS
50 Pa3HoCTh NOTEHNIMANOB. Bgectu Gpopmyiy paboTsr 90P

DJICKTPHUYICCKOT'O MOJIA. I[aTI) IIOHATHUC
NOTEHIIMAJIAa SJICKTPUICCKOIO I10JId,
PAa3HOCTU NOTCHIHAJIOB, HAIPSI?KECHUA.
YcTaHOBUTH CBSI3b HalpsHKECHUA U
HaAPsPKCHHOCTHU DJICKTPHUUICCKOTO

IIpesentanus «Ilorenuunan. PasHocts
MOTEHIAAJIOBY




110J14.

51

DnexTpuueckas EMKOCTb.
Konpencarop.

CdopmupoBats MoHsTHE
«3JEKTPOEMKOCTbY», TOKa3aTh
MIPAKTUYECKYIO 3HAUUMOCTh
KoHzeHcaTopa. OnpeaenuTb SHEPTHIO
3apsHKEHHOT0 KOHJeHcaTopa.

IIpesenTanus
Ha6op xoHIeHCaTopoB

3akousl nocmoannozo moka. (6u)

52

IIocTOSIHHBIN 37EKTPUYECKUHN TOK.
Cuuia Toxa.

JlaTh XapakTepUCTUKY
NEKTPUUECKOTO MO

IIpe3enTanus

Oobopynosanue TP: amnepmerp,
Pe3UCTOPbI, COeTHHUTEIbHbIE
NMPOBOJa, KJII0Y, HCTOYHHK TOKA,
JATYHMK TOKA, JaTYHK HANPSKeHMs],
pe3ucTop, peocTaT, HCTOYHUK
NHUTAHNS, KOMILIEKT IPOBOJIOB, KJII0Y.

53

[TocnenoBaTensHOE U napaJijieJIbHOC
COCIMHCHUEC ITPOBOJIHNUKOB.

Pemenue pa3HooOpa3HbIX 3aaa4:
METOI0JIOTHUECKUX,
KOJIMYECTBEHHBIX, KAUCCTBCHHbIX,
rpadu4eckux, Mo pUCYHKY

IIpesenTanus «CoeanHeHus
MIPOBOJTHUKOBY»

O6opyagoBaHue TP: JlaTuuk ToKa,
JATYUK HANIPSIAKEHUs],

BoabT™MeTp ABYyXIIpeae/IbHBIM,
AMnepmeTp ABYXIIpeaeabHBII,
conpotuBjeHuem (5,7 = 0,6) Om
Pe3uctop R3 conporuBienuem (8,2 +
0,8) OM , HaGop U3 3 NPOBOTOYHBIX
Pe3UCTOPOB.

54

Jabopamopnasa paboma Ne 8
«IlocnenoBarensHOE U MapaLIEIbHOE
COEIMHEHNE POBOIHUKOBY.

Opranuzanus padoTHI B
HCCIIEIOBATEIbCKOM PEXUME

AMIIEpMETp, PE3UCTOPBI,
COEMHUTENBHBIE POBOAA, KIIIOY,
HCTOYHUK TOKA

OobopynoBanue TP: Komnjekr
CONYTCTBYIOUIMX 3J1EMEHTOB LISl
3KCHEPUMEHTOB 110 3JIEKTPOANHAMHUKE:
JATYHUK TOKA, JATYNK HANPAKECHUS,
BoabT™MeTp ABYXIIPeae/bHBII: IPeae
usMepenus 3 B, neHa gejieHus MKAJIbI
C = 0,1 B; npenen usmepenus 6 B, uena
nejenusi mkaasl C=0,2 B

AMniepMeTp IBYXIpeIeTbHbII: Iperesn
u3MepeHus 3 A, nieHa gesenus mkaanl C =
0,1 A; npenes u3mepenus 0,6 A, nena
nejenus mkaasl C = 0,02 A

Pesucrtop R1 conporussienuem (4,7 £ 0,5)
Om

AMnepMeTp AByXInpeaeabHbIA
conpoTusJeHueM (5,7 + 0,6) Om

Pe3ucrop R3 conporusiennem (8,2 + 0,8)
Om

AMIiepMeTp ABYXINpeaebHbIi

Ha0op u3 3 NpoB0JIOYHBIX Pe3UCTOPOB
Kut104 11 pa3MbIKaHUS M 3aMBbIKAHUS
3JIEKTPHYECKOI enu

KommiekT npoBoaoB

Jlamnouka Hanpsi:kenuem 4,8 B

55

Pabora 1 MOIIHOCTH TOKA. 3aKOH
Joxoyns-Jlenua.

Cdopmynuposats 3akoH J[xoys-
Jlenna. [lyTtem perienus 3agau
MTOBTOPUTH (HOPMYIIBI JIIIsS
SHEPreTUUECKUX XapaKTEPUCTHUK TOKa
Y 3aKOHOB COEJUHEHMSI IPOBOJHUKOB.

O6opygoBaHue TP: JlaTuuK ToKa,
JATYUK HANPSIKEHHs], AMIIEPMETP
ABYXNpeaeabHbIA, BOJILTMETP ABYX-
npeaeabHBIN, JAMII0YKA, HCTOYHHK
NATAHHS, KOMILUIEKT MPOBOI0B, KJII0Y,
COeTMHHUTEILHBIE TPOBOIA

56

Onekrponsmkymas cuia (3C).
3akon OMa 1J1s1 OJTHOM
9JIEKTPUUYECKOM LIETH.

BBecTu noHsTHE 3IEKTPOABIKYLIEH
cuiibl. I103HAaKOMUTECS C 3aKOHOM
Owma 1g mojHoM 1enu. Beectn
TIOHSATHS BHYTPEHHETO
conpotuneHust U 9JIC ucTouHnKa

OobopynoBanue TP: JlaTumk TOKa,
JATYUK HATIPSIKEHHSI, aMIIePMeETP
JIBYXTpeneJbHbI, BOTbTMETP IBYX-
npeaebHbIN, TJaMIOYKa, HCTOYHUK
MHUTAHNS, KOMILUIEKT POBO/IOB, KJIIOY




TOKA.
57 6 Jabopamopnas paboma Ne 9 Omnpenenuts DJ]C u BHyTpeHHEe O6opyanoBaHue TP: Komiiekt
«M3mepenne 3JIC UCTOUHUKAY. COIIPOTHBIICHHE UCTOYHUKA TOKA CONMYTCTBYIOIIMX 3JIeMEHTOB I
JKCNEPHMEHTOB 110 3JIEKTPOANHAMUKE:
JATYUK TOKA, NaTYNK HANPSKeHH,
HCTOYHHK TOKA,
BoabsTMeTp AByXHpeaeabHbII: Mpeaes
u3Mepenust 3 B, neHa neseHus mIKaJjIbl
C =0,1 B; npeaen uzmepenus 6 B,
neHa aeaenns mkaiasl C=0,2 B
AMnepMerp AByXnpeJeIbHbIii: npeaet
u3MepeHnus 3 A, neHa gejaenus mkaianl C =
0,1 A; npeaen uamepenus 0,6 A, uena
nenenust mkajansl C = 0,02 A
Pesucrop R1 conporusiiennem (4,7 + 0,5)
Om
Pe3ucrop R2 conporusJjienuem (5,7 £ 0,6)
Om
Pe3ucrop R3 conporusJieHuem (8,2 + 0,8)
Om
JJleMeHT JJIeKTPUIecKoi nenu (peocrar)
conporusJjiennem 10 Om Kirou pas
Pa3MbIKaHUS U 3AaMBbIKAHUSL
JIEKTPUYECKON Lenu
KoMniekT npoBoaoB
Jlamnouka HanpsbkeHueM 4,8 B
DJIeKTPUYeCKHIl TOK B Pa3JMYHbIX cpenax. (44
58 1 DJeKTpOHHAas IPOBOAUMOCTh Y CTaHOBHTH Pa3IUyUs B YCIOBHIX 30P
METaJUIOB. CYIIECTBOBaHUs AeKTpuueckoro Toka | IIpesenrauns, BuneodparmeHTs
B TBEPJBIX, )KUIKUX U ra3000pa3HbIX
tenax. Ilo3HakoMuTBCA
3aKOHOMEPHOCTH MPOTEKAHUS U
MIPUMEHEHHE IEKTPUIECKOTO TOKA B
MeTaJuIax
59 2 DNEeKTPUYECKUN TOK B [To3HaKOMUTBCSI 3aKOHOMEPHOCTH 90P
HOJIYIPOBOJIHUKAX. MIPOTEKaHUS U IPUMEHEHHE [pesenranms, BuneopparmenTs
JNEKTPUUYECKOTO TOKA B
HOJYIPOBOTHUKAX
60 3 DJIeKTPUYECKHH TOK B BaKyyMe, B [To3HaKOMUTBCS 3aKOHOMEPHOCTH Bupneodparmentsl, Ilpesentarus
JKUJIKOCTSIX, B ra3ax. NPOTEKAHUS U IPUMEHEHHE JIByxKaHanIbpHAsA MPHUCTaBKa-
AIEKTPUYECKOT0 TOKA B BaKyyMe, B ocuorpag
KHUJIKOCTSIX
61 4 Konmponvnas paboma Ne 5 TemaTudeckoe olleHWBaHUE 3HAHUH,
«nexTpocTaThKa. 3aKOHBI YMEHUI 1 HABBIKOB YYaITUXCS.
MIOCTOSIHHOTO TOKa».
Peseps. (9 u)
62 -70 Peseps |
11 knacc
baszoeswiii YpoeeHb

2 yaca B Hegemto (70 gacoB)
®dwusuka 11 knacc. YueOHuk o0011eo0pa3oBar. opranu3aiuii: 6a3oBblil u yruyonennsit yposuu /I7.51. Mskuries.
b.b. byxoBues. H.H.Cotckuii; mon penakimueii [landentseBoii.- M. [Ipocsemenne. 2021 (kmaccu4eckuii Kypc)

No
n
/n

Ne ¢
me
Mme

Tema ypoxa

l[efm U3YUCHUA meMbl YPpOKa

Cpeocmea odyuenus, 6 mom uucie UKT,
obopyoosanue

Ocnoebl Inekmpoounamuxu (9 u)




Maznummnoe none (5 u)

MarnutHoe nonie. UHayKuus
MarHUTHOTO TIOJIA.

JlaTh ygamumcs pecTaBICHHE O
MarHUTHOM II0JIe, C(QOPMHUPOBATH
MIPECTABICHAS yJAIIUXCs O MAaTHUTHOM
TI0JIe U €T0 CBOMCTBAX

IIpesenTanus «MarauTHoe mose»
Llemoncmpayuu:

OmnpIT DpcTena; TBUKEHNE TIPOBOTHUKA C
TOKOM B MarHUTHOM TI0JI€; CHJIOBBIC JTMHUN
MarHATHOTO ITI0JI TOCTOSTHHOTO MarHUTa,
MarHUTHOTO ITOJIS IPSIMOTO TOKA —
BueodparMeHTs

Ooopynosanue TP: JleMmoHcTpanus
«H3mepenue 1MoJIs MOCTOSTHHOTO MATHUTA»:
JATYMK MATHUTHOT'O TOJIs1, MOCTOSTHHBIH
MATHHUT 110JIOCOBOIA.

Jdemoncrpauus «3mMepeHue 1moJisi BOKpyr
NMPOBOJAHUKA C TOKOM»: TaTYHK
MATHUTHOTO MOJIsl, IBA IITATHBA, KOMILIEKT
NMPOBO/I0B, HCTOYHUK TOKA, KJII0Y

JlabopaTopnas padota Ne 1
«V3mepeHne CHIIBI
B3aMMO/ICHCTBHS MarHUTa U
KaTYIIKHA C TOKOM)

OOHapyXHUTh Ha OIIBITE IEHCTBHE
MarHuTHOTO MOJIS HA TOK

[pesenramnus «Habmonenne 1eWcTBIA
MarHUTHOTO I10JI Ha TOK»

Obopyoosanue:

IIpoBONOYHBII MOTOK, IITATUB, UCTOYHUK
TOKa, PeocTarT, KJIF04, COSAUHUTEIbHBIC
HpoBOJa, TyrooOpa3HbIi MarHUT
Ooopynopanue TP: 1aTynuk HANPsKeHUs,
JATYUK MATHUTHOTIO MOJIsl, THHeHKa,
KATYLIKA-MOTOK, IIOCTOSIHHBI 110J10COBOI
MarsuT, Tpyoka u3 IIBX, kommiekT
NMPOBO/IOB, IITATHB C iepsKaTeaeM

Cuna Amnepa.

CdhopmynupoBath 3aK0H AMIIepa u
TI0Ka3aTh €ro MPaKTHYECKYIO
IPUMEHUMOCTh. OTpabOTKa MPAKTHIECKUX
HaBBIKOB NP PELICHUH 3a1a4.

IIpe3enTanus
Shockwave Flash Object (158 KB)

JlelicTBre MarHUTHOTO MOJIS
Ha JABWXKYIIYIOCS 3apsSKEHHYIO
yactuiy. Cuna JlopeHma.

Y CTaHOBUTH CHIIBL, BIUSIONIUE HA
HOJIBIYKHOE 3apsDKEHHOE TEJI0 B
3JIeKTpoMarHuTHoM 1noje. [lokasats
HPaKTHYECKYI0 3HAaYMMOCTh CHilbl JIopeHma.
OTtpaboTKa NPaKTUIECKUX HABBIKOB IIPH
peLIeHHH 3aa4.

BuneodparmenTst
DNeKTPOHHO-TTyueBas TpyOKa

MaruurtHble CBOKCTBa OOBACHUTH CYIIIECTBOBAHNE MATHUTHBIX IIpesenTanus.
BElIECTBA CBOWCTB BELIECTBA BuneodparmenTs
Dnekmpomaznumnan undykyus (4 u)
OneKTpoOMarHuTHast O3HaKOMHUTH YYalIUXCs C IBICHUEM [Ipesenranus «SIBneHne 37€KTPOMarHUTHON

MHAYKUMSL. MarHUTHBIN
notok. [Ipasuio Jlenna.
3aKoH 31EKTPOMArHUTHOM
WHTyKIHH.

JIEKTPOMAarHUTHON MHTYKIIHH.
CdopmynupoBaTh 3aKOH 3JIEKTPOMAarHUTHOH
nHyknun. OTpaboTKa MpaKTHIECKNUX
HaBBIKOB NP PELICHUH 33/1a4.
ITo3HAKOMUTBCS C IPABHIIOM OTIPEIEICHUS
HammpaBJICHUA WHAYKIIMOHHOTO TOKa —
npasuwioM JleHna

HHIYKIA)
Jlemoncmpayuu:

SBiIeHUE ANEKTPOMATHUTHON WHIYKIIUU
[IpesenTanus « MarHUTHBIN TOTOK»
Obopyoosanue: Tpubop nns HaOIIOACHHUS
npasuiia JIeHna

Jlabopatopnas padora Ne 2
«M3yueHue siBneHns
3JIEKTPOMArHUTHON
UHIYKIHIY.

I/I3quTI) SIBJICHUC SHGKTpOMaFHI/ITHOﬁ
WHAYKOHUN

Ob6opydosanue: MAIITHAMIIEPMETP, NCTOYHUK
TOKa, PEOCTaT, K04, COeIMHUTEIIbHbIC
MIPOBOAA, TyrooOpa3HbIif MarHuT, KaTYIIKH C
cep/IeYHIKaMHU, MarHUTHasl CTpeJIKa

SIBneHue caMOMHAYKIUH.
MNupyxTtuBHOCTB. DHEprust
MarHUTHOTO MOJIs TOKA.

PaCHO3HaBaTI), BOCIPOU3BOJAUTD, Ha6J'IIO,HaTB
SIBJICHUC CaMOMHAYKIHWHU, ITOKAa3bIBATh
IIPUYUHHO-CJICACTBCHHLIC CBA3U.

Hpe?,eHTaum{ «SIBneHne CaMOMHAYKIHN




KonrponsHas padora Nel o
TeMe «MarautHoe mone.
DneKTpOMarHuTHast
UHIYKIHS».

Tematnueckoe OLICHHUBAHUC 3HaHPII>i,
yMeHI/Iﬁ 1 HAaBbIKOB y4YallluXxcs.

Koneoanus u éonnwt (16 u)

«Mexanuueckue konebanusny (34)

10 CBoOomubIe KOIeOanus. Jatp ornpeneneHue MOHATHH: KOIeOaHus, 20P
l'apmonnydeckue konebanus. | KoaeOaTenbHast CHCTEMa, MEXaHHIECKHE IIpesenranus
KoJIe0aHus, 3aTyXaloue KoeOanus, Oobopynopanue TP: naTunk yckopenus,
BBIHY K/ICHHBIE KOJIeOaHns IITATHB ¢ KPEIexoM, Ha0op rpy30B, HUTh,
HA0O0p NPY:KUH
11 Jabopamopnan paboma Ne | Onpenenuts yCKOPEHHE CBOOOTHOTO Obopyoosanue:
3 «Omnpenenenne MaIeHUS P TOMOIIY HUTSHOTO MasiTHUKA | 4achl C CEKYHAHOM CTpeNnKoi, IapuK Ha HUTH,
YCKOPEHHsI CBOOOTHOTO ITAaTUB C My()TOH U KOJBLIOM, U3MEPUTEIIbHASL
HajieHus! IpU MOMOIIU JIeHTa
MAasiTHUKa Ooopynopanue TP: koMnbl0TEp, AATYUK
YCKOpEHMs1, FPy3 ¢ KPIOYKOM, JIErkas u
HEpPACTS:KMMAasi HUTh, pyJieTKa
12 3aryxaromue 1 JaTh onpeneneHue NOHATHN: 3aTyXarollue IIpesenTanus
BBIHYXICHHBIE KOJICOaHUs. KoJieOaHMs, BEIHY KACHHbBIE KoJIeOaHN, BuneodparmenTs
Pe3onanc. pE30HAHC.
«Inexkmpomaznumnste Konedoanus» (6 u)
13 CB0oOOIHEIE Jatp ompeneneHue MOHATHIA: 20P
3JIEKTPOMarHUTHEIE 3JIeKTpOMarHUTHbIE KosebaHus, ceoiictBa U | IIpe3eHTanus
kosiebanus. ['apmoHndeckue | cxemsl. [Io3HaKOMUTE U HAYYHUTh BuneodparmenTst
3JIEKTPOMarHUTHEIE n300pakaTh CXEMy U ONUCHIBATh NPUHIIUIT
KoJIeOaHus B ero pabotsl. Pacrio3HaBaTh,
Kose0aTeTbHOM KOHTYpE. BOCIIPOU3BONTE, HAOIIOAATh
®opmyna TomcoHa. rapMOHHYECKHE KoJieOaHus1, CBOOOTHBIE
KoJieOaHMs, 3aTyXalone KoIeOaHus,
BBIHYK/ICHHBIE KOJIe0aHusl, Pe30HaHC
14 Ilepemennblit OOBSACHATH PUHIIHIT TTOTYICHUS IIpe3enTanus
3IEKTPUUECKUIT TOK. NIepEeMEHHOT0 TOKa, yCTPOMCTBO TeHeparopa | BuneodparmenTs
Pesucrop B uenu mepeMeHHOTo Toka. Ha3eiBate ocobenHocTn | O6opynoBanue TP: nByxkaHajabHas
HNEPEMEHHOIO TOKA. MIEPEMEHHOT0 3JIEKTPUUECKOr0 TOKa Ha NPHCTaBKA-0CHULIOrpad, 3ByKoBO#
YYacTKe LIEIH C PE3UCTOPOM. reHepaTop, Hadop NpoBo/I0B
15 Konnencarop u karymka 3anuceiBaTh 3aKk0H OMa 1J1s 11enu 30P
WHIYKTUBHOCTH B IIETIN nepeMeHHOro Toka. HaxonuTs 3HaueHHS [IpesenTarys
MEPEMEHHOTO TOKa CHJIBI TOKA, HAIIPSKEHUS], aKTUBHOTO BuneodparmenTs
COIIPOTHBIICHHS
16 Pe3onaHc B anekTpuueckoit HasbiBaTh ycii0BHsSI BO3HUKHOBEHUS OodopynoBanue TP: JlemoncTpanus
(D145 pe30HaHca B [IENH EPEMEHHOTO TOKA. «IlocnenoBaTeIbHBIA M NapaaieabHbIH
pPe30HaHC»: IBYXKAHAJbLHASA MPUCTABKA-
ocuuwiiorpad, 3ByKoBoi reHeparop,
pe3ucrtop 360 Om, kaTymka
uHAYKTHBHOCTH 0,33 MI'H, KOHIeHcaTOp
0,47 mx®, Ha0Op NPOBOIOB
17 I'eneparop nepemeHHOro JlaTb NOHSATHE NEPEMEHHOIO TOKa, [Ipe3enranus
toka. Tpancdopmarop. tpaHcdopmarop. [TokazaTs criocoOsI Hemoncmpayus:  Mojenu reHeparopa U
nepeady IeKTPOIHEPT UM, TO3HAKOMUTE ¢ | TpaHcdopMarTopa, coHeuHas OaTapest.
yCTpoicTBOM Tpanchopmaropa. O6opygoBaHue TP: JlemoncTpauus
«Tpancopmarop»: ABYXKaHaJIbHasA
NnpUcTaBKa-ocHuIorpad, 3BYKOBOIi
reHeparop, MHOr000MOTOYHBIH
TpaHcdopMaTop, HAG0P NPOBOIOB
18 IIpousBoactBo, nepenaya u | PaccMoTpeTs ncnoab30BaHuE [Ipe3enranus

notpedieHune
JJIEKTPUUECKOI SHEPTUH

SHCKT‘pHHGCKOﬁ OHEPrun

tabnua “TIpou3BoACTBO H NIepeaada
JNEKTPUUYECKON dHeprun”




Mexanuueckue eonnwi» (3 u)

19 BonHoBbIE sIBIEHUSL. [lo3HaKOMUTH y4aluxcs ¢ yCJIOBUSMU IIpe3enTanus
XapaKTepUCTHKH BOJHBI. BO3HHKHOBEHHS BOJH U UX BUIAMH; Hemoncmpayuu:
20 3BYKOBBIE BOJIHBI. MI0Ka3aTh 3HAUCHHE BOJIH B XKWU3HU yenoBeka. | Ilomepednsle BONHBI B IIHYpE, BOJHBI Ha
21 Vnrepepenmys, [epeuncnuts cBOWCTBA MEXaHUIECKHX TIOBEPXHOCTH BOJIBI
mubpaxiys v nonspusanus | BOTH: OtpaboTKa NMPaKTHIECKUX HABBIKOB VHTEpakTHBHAS MOJIENb IPOJOIBHBIX U
MEXAHHUCCKIX BOJTH. IIPU PELICHUH 3a/1a4. MOTIEPEYHBIX BOJIH
«Inexmpomaznumnoie 6onuvly (4 u)
22 DNeKTpPOMarHUTHOE TIOJIE. CdhopmynrpoBaTh HOHATHS 30P
OneKTpOMarHuTHasl BOJIHA. «3JIEKTPOMArHUTHOE T0JIEY, IIpesenranus
«3JIEKTPOMArHUTHbIE BOJIHBIY; BuneodparmenTs
23 CaoiicTBa Paccmotperts cBoiictBa OMB; 30P
31EeKTPOMAarHUTHBIX BOJIH. MIO3HAKOMUTHCA ¢ onblTamMu ['epria mo IIpe3enranus
PacnpocTpanenue obHapyxeHuro OMB BuneohparmeHThI
panuoBonH. Paguonokanust.
24 IlonsTue o TeneBUACHUM. M3yunTh TEXHUUYECKYIO CUCTEMY PAIuUo, IIpesenTanus «IIpuHIMIBI pagOCBA3U»
Pa3ButHe cpeacTB CBA3H. IoKa3aTh ImpakTuyeckoe npuMeHeHne OSMB | KomnbroTepHble MOIENH, AHUMAIIHH.
25 Konmponsnaa paboma Ne2 | Temaruueckoe OLICHUBaHKUE 3HAHUH,
no Teme «Komnebanust u YMEHHUH U HaBBIKOB yUalIUXCs.
BOJIHBD».
Onmuka (13 u)
Ceemoeguvie gonusl. I'eomempuueckan u 6onnoeas onmukay (11 u)
26 I'eomeTpuueckas onTuka PacckazaTh 0 IByX THIIOTE3aX, YTO TAKOE [pesentanms «/IBa B3risiia Ha IPUPOAY
cBeT. [103HaKOMUTP ydanmxcs co CBETa»
CIoco0aMy HaX0XKJICHUS] CKOPOCTH CBETA. BuneodparmenTst
27 Cxkopoctb cBeta. [IpuHnun YrayOuTh U CHCTEMaTU3UPOBATh 3HAHUS 90P
T'tolirenca. 3akoH yJammxcs 00 0COOEHHOCTSIX IIpe3enTanus
OTpaKEeHHs CBETA. pacIpocTpaHEeHHs CBETa Ha TPAHUIIE IBYX BuneodparmenTst
28 3aKOHbI NPETOMIIEHUS cpel. Ilo3HakOMUTE CO CBOMCTBaMHU 20P
cgeta. [loiHOE oTpakeHue CBETOBBIX BOJIH. [IpesenTarys
CBETa. BuneodparmeHTs
29 Jlabopamopnas paboma Ne | DKCTIEpUMEHTAILHO U3MEPUTH MTOKA3ATENb O6opynoBaHue: MIOCKOMApAIIEIbHAS
4 «OmnpeneneHue MPeOMIIEHUS CTEKIIa CTEKJISTHHAS TJIACTHHA, JIMHEHKA.
MOKa3aTess MPEeIOMIICHHUS Ooopynosanue TP: ocBeruTensn ¢
CTEKJIa» HCTOYHHMKOM cBeTa Ha 3,5 B, ucTouHUK
NUTaHNs, KOMILUIEKT IPOBO/IOB, LieJeBast
anagparma, HoJyMIMHAP, IVIAHIIET HA
MJIOTHOM JIMCTE C KPYTOBBIM
TPAHCIOPTHPOM
30 JIunzel. [loctpoenue Crpouts X0 Jyya B TOHKOU JIMH3E. 90P
M300paKeHNH B JIMH3E. CrponTts n3o0paxxeHue npeamera B ToHkoi | IIpeseHtarus
®opMyIia TOHKOHU JIMH3BI. JIMH3E BuneodparmeHnTsr
YBeIu4EHUE JIMH3bL
31 Jlabopamopnas paboma Ne | DKCriepUMEHTAIBHO oNpeaeauTh pokycHoe | ObOopymoBaHue: coOUparoias JUH3a, YKPaH,
5 «3mepenue HOKYCHOTO paccTosiHuEe COOMPArOIIEH JTMH3BI CBeYa, JIMHEeHKa
paccTosiHUS coOMparomie OobopynoBanue TP: ocBeTuTesib ¢
JIH3BD) HCTOYHHMKOM cBeTa Ha 3,5 B, ncrounux
NUTAHNS, KOMILUIEKT IPOBO/IOB, LIeJieBast
auagparma, 3KpaH cTaJbLHOM,
HANIPABJIAIONIASA C H3MEPUTEIbHOM
LIKAJIOMH, co0uparonue JUH3bI,
pacceuBalomasi JuMH3a, caaiin «Moaeab
NMpeAMeTa» B peiiTepe
32 Hucnepcus csera. OOBSICHUTS SIBIICHUE TUCIIEPCHN CBETA [Ipe3enranus
Wnrepdepenuus ceera. JleMoHCTpanus AUCIEPCUH CBETa
33 Judpaxius ceera. OOBsCHUTH SIBIEHUE TU(PPAKIINS CBETA. 30P
JudpakimonHas pemeTka. HaxoanTs nepuoxa audpaxmnoHHOHR IIpesenTanus
pEeUIETKH BuneodparmeHnTs




34 |9 Jabopamopnas paboma Ne | 3mepuTh IIUHY CBETOBOU BOJHBI C O6opynoBanue:
5 «3mepenne JUIMHbBI TIOMOLIBIO AU(PPAKIHOHHON PEIICTKH Ooopynosanue TP: Tndppakunonnas
CBETOBOI BOJIHBI» pelleTKa, SKPaH ¢ NPUIEeJLHOI eJbIo,
JInHeliKka
35 |10 Pemenne 3aga4 no teme OtpaboTKa IMPaKTHYECKUX HABBIKOB TIPH
«MuTepdepennus u pellIeHn! 3a1ay.
Judpakuus cBeTay.
36 11 ITonepeyHOCTH CBETOBBIX OOBACHUTSH SBJIICHUC MOJIIPHU3AIIUN CBETA 20P
BoJH. [lonspusanus ceera. IIpe3enTanus
BuneodparmenTsr
«HM3nyuenue u cnexmpury (2 u)
37 1 Bunsr u3mydeHuii. [To3HaKOMUTP yUamuxcs ¢ BUIAMHI 20P
Wcrtounnku cBeta. CriekTphl | m3nydeHuil. [loka3aTh mpakTHYIECKYIO IIpe3enTanus
U CHIEKTpaJIbHBINA aHaNIuU3. 3HAYUMOCTB CIIEKTPAJILHOTO aHaJIH3a. BuneodparmenTs
38 2 [kana anexrpoMarHuTHEIX | HaGmro/eHue CIIONIHOTO U TMHEHYaTOro 30P
BoJH. Habmonenue CIIEKTPOB IIpe3enranus
CIIEKTPOB. BuneodparmeHTs
OcHogbl cheyuanbHoll meopuu omuocumeavHocmu (3 u)
OcHoegul cneyuanvhoit meopuu omuocumenstocmu (CTO) (3 u)
39 |1 3aKOHBI AEKTPOJMHAMHUKA [okazaTh HEOOXOAUMOCTH HOBOW TEOPHHU 30P
Y TIPUHIINT «CnenunanpHas Teopusi OTHOCUTENbHOCTHY. | [Ipe3eHTanus
OTHOCHUTEIILHOCTH. [To3HaKOMUTB C PETATUBUCTCKIM 3aKOHOM BuneodparmenTs
IocTtymnats! Teopun CJIOXKEHUS CKOPOCTEH; I0Ka3aTh, YTO BPEMsI
OTHOCHTEIILHOCTH. OTHOCHTEIILHO; H3yUUTh 3()(HEKT 3aMeICHUS
BPEMEHH.
40 2 OCHOBHBIE CIIEACTBUA U3 IToka3ath B3aMMOCBSI3b MEXy Maccou 50P
MOCTYJIaTOB TEOPHHU 1 SHepruen [pesenranus
OTHOCHTEIIFHOCTH. BuneodparmenTs
OneMeHTHI PeISITUBUCTCKON
JIMHAMHKH.
41 |3 Konmponsuaa paboma Ne 3 | Tematuueckoe olleHUBaHME 3HaHUH, yMeHu# | DOP
1o reme «OnTHKay Y HaBBIKOB yYallUXCs. [pesenrarus
BuneodparmeHTs
Keanmoeasn ¢uzuxa (17 u)
Ceemoevle keanmol (5 u)
42 |1 l'umote3a M. [1nanka o O3HaKOMHUTH C HOBBIM pa3ieioM (HU3UKH; 20P
kBaHTax. Porodddexr. paccMmoTpeTs siBiieHne Gorodaddexra u [IpesenTarys
BBIICHUTH OCHOBHBIE €T0 3aKOHBI; 0TpaboTka | BuneodparmenTs
HaBBIKOB pemeHus 3a1a4. O3HaKOMUTH
YUAIIUXCsl C MPAKTUYECKUM IPHMEHEHUEM
¢doroaddekra.
43 | 2 ®oToHBL. YpaBHEeHHE A. Cdhopmupoars y yuamuxcs npeacrasienne | JOP
DHUHIITENHA 11 0 (hoTOHE; MO3HAKOMUTH C TUIIOTE30H 1e IIpe3enTanus
dbotorddexra. Bpoiins. BuneodbparmeHTs
44 |3 KopryckynsapHo-BOITHOBOM OOBACHATH CYTh KOPIYCKYJISIpHO-BOIHOBOTO | DOP
JTyaJn3M. Tyann3Ma. [Ipesenranus
BuneodparmenTs
45 | 4 JlaBnenwue cBera. PaccMoTpeTh gaBieHne CBETA KaK 20P
XUMHYECKOE AEHCTBHE 9KCHEPUMEHTAIBHOE JOKa3aTeIbCTBO, YTO [Ipesenranus
CBeTa. (OTOHBI 06J1a1AI0T UMITYJIECOM. BuneodparmenTsr
[To3HaKOMUTH ydamuxcs ¢ GOTOCHHTE30M U
¢dororpadueit. OO0OUUTH U 3aKPEIIUTH
3HAHMS yJamuxcs 1o teme «BomHoBbIe 1
KBaHTOBBIE CBOWCTBA CBETAY.
46 |5 Oneritel I1.H. Jlebenesa u Briensite posib poccUiCKUX yU€HBIX B 30P
C.U. BaBunosa. HCCIIeIOBAaHUH CBOWCTB CBETA. [Ipe3enranus
CooTHouleHne BuneodparmenTs

HCONPEACJICHHOCTH




‘ Ieiizenbepra

Amomnasn ¢usuka (3 u)

47 Omsitel Pesepdopra. AKTyanu3upoBaTh 3HAHUS y4yalluxcs M0 TeMe
IInanerapHast Mozeib «Crpoenue atoma». ChopMupoBath 0P
CTPOCHHUE aToMa. MIpeCTaBICHUE YUAIXCS O KBAHTOBOM

48 OObsicHEeHUE JTMHEHYaTOro MexaHuke. [Io3HaKOMUTBCS ¢ TIOCTyIaTaMu Ipesenraus

BuneodparmenTs
CIIEKTpa BoZ0poaa Ha ocHoBe | bopa. JlaTh 00bACHeHUE u3IydeHus U
KBaHTOBBIX MOCTYJaTOB bopa. | NOTJIONIEHHs CBETAa aTOMOM
49 Jabopamopnasa paboma Ne 6 | PaccmaTpuBath, UCCIEAOBATH U ONUCHIBAThH
«Habmonenne CIIonHoTo U JINHENYAThIE CIIEKTPHI.
JINHEWYaTOTO CIIEKTPOB)
Duzuka amomnozo adpa (7 u)
50 CrtpoeHne aTOMHOTO s7Ipa. JaBatp ompeneneHus MOHATHIH: MacCoOBOE S0P
YHCII0, HYKJIOHBI, SIIEPHBIC CHIIBI Ipesenranus
BuneodparmeHTHI
51 WzoTomsl. SnepHble CHIBL. CpaBHHBaTh CBOICTBA IPOTOHA U HelTpoHa. | DOP
OmnnceIBaTh NPOTOHHO-HEHTPOHHYIO Mozenb | [IpeseHTarus
sIIpa. BuneodparmeHTs

52 JedexTbl Macchl U HEPTHUS [To3HaKOMUTH yUaIuxcs CO CTPOCHUEM 30P
CBA3H A7pa. aTOMHOTO si/Ipa, 4To Takoe n30Tonsl. Beectu | IlpesenTanus

MOHATUS s10epHOU peakyuu, oegpexma mace, | BumeodhparMeHTsI
9HepeUU CE:A3U AMOMHbIX A0€ep, HAYUUTh
peuiaTs 3a/1a4u 110 IaHHOM TeMe.

53 PagunoakTuBHOCTE. Buabl Jatp yuammumcs mpeacTaBiIeHue o 30P
PaavOaKTUBHOCTH panuoakTuBHOCTH. CHopMyIHpOBaTH [Ipe3enranus
NIPEBpAIeHNH AaTOMHBIX SIAEp. | NMPaBUIIA CMEIICHHMS, N3yYUTh 3aKOH BuneodparmenTs

PanvoaKTHBHOTO paclasia, Hay4YHuTh PEIIaTh
3aJa4M 10 JTaHHOH TeMe.

54 3aKoH paAlOaKTHBHOIO Paccka3aTh 00 aIeMeHTapHBIX YaCTHIAX, 50P
pacmaza. Metozpl paccMoTpeTh KiaccupuKanuio sneMenTapHsix| IIpesenranus
HaOJIONICHUS U PETUCTPALIIH JaCTHII. BuneodparmenTs
JIEMEHTAPHBIX YacTHIL

55 SlnepHble peakuuu, peakuuu Cdhopmupoars y yuamuxcs npeacrasieane | JOP
JiesieHus u cuHresa. lennas 0 JICJICHUU SIpa ypaHa, O LIEHOM s1epHOU IIpe3enTanus
peaxiys AeNeHus Aaep. peaxIyH, BEISICHUTB YCIOBHUS ee MpoTekaHus. | BuneodparmenTs

OOBACHUTH TIPUHIIUII ASHCTBHS IEPHOTO
peaxTopa. IToka3aTe HEOOXOUMOCTH TaKOH
OTpaciy KaK aTOMHas SHEpreTHKa.
PacckazaTh 0 TepMOsIEPHON peakiuu.

56 Jabopamopnasa paboma Ne 7 | 1103HAKOMUTb y4alIUXcs C 90P
«OmnpeneneHne UMITyIbCa U 9KCTIEPUMEHTAILHBIMUA METOAAMHU [pesenranus
SHEPTUH YaCTUIIBI IPH HCCIIeJOBAHMS 3apSHKEHHBIX YaCTHII. BuneodparmenTs
JBIKCHUH B MAarHUTHOM Tiosie | [IpoBecT naeHTHGUKANNIO 3apsSHKEHHON
(o poTorpadusm) YaCTHUIIBI 110 pe3yJIbTaTaM CPaBHCHUS €

TpeKa ¢ TPEeKOM IIPOTOHA B Kamepe BuibcoHa,
NIOMEILLIEHHOW B MarHUTHOE I0JIE.
dnemenmapnvte yacmuywl (2 u)

57 OeMeHTapHBIC YaCTHUIIBL. [laBaTh OIpeeIeHuUs nousTuit: | D0P
OyHmaMeHTaIbHbIC AHHWTTISAIMS, JICNITOHBI, aJIpoHBI, KBapkK, | IIpeseHTanms
B3aUMOJEICTBUSL. TJIFOOH. BuneodparmenTsr

Ilepeuncnats OCHOBHBIE CBOJCTBa
9JIEMEHTAPHBIX YaCTHI. BBIAETATH TPYIIIBI
9JIEMEHTAapHBIX  dYacTul. HaseBath
CpaBHMBaTh  BUABl  (YHIAMEHTAJILHBIX
B3aMMOJCHCTBHUH. OnuceIBaTh ponb
YCKOpHUTENEeH B HU3YyYEHUHM 3JIEMEHTApPHBIX
YaCTHIL.

58 Konmponvnaa paboma Ne 4 Tematudeckoe OLlEHUBaHHE 3HAHUH, YMEHHH

o teme «KBaHTOBas

1 HABBIKOB y4Jallluxcs.




‘ busnka».

Cmpoenue Bcenennoii (5 u)

59 ConHeyHas CHCTeMa: TUIAaHETHl | BBIIEISITh OCOOCHHOCTH CHCTEMBI 3eMIISI—
U MaJible Tena, cucrema 3emus | JIyHa. Pacnio3HaBaTh, MOJICJIUPOBATb,
— Jlyna. HAOJIIOIATh JIYHHBIC U COJTHCUHBIC 3aTMCHUSL.
60 CtpoeHue 1 IBOIIOIUS OmnuceiBatk cTpoeHue CONHEYHOM CUCTEMBI.
ConHia u 3BE31. [lepeyucsiTh TUTAHSTHI U BUIBI MAJIBIX TEIL.
OmnuceiBathk cTpoeHue ConHua.
61 Knaccudukarms 38€3x. [lepeuyncnsiTh TUOUYHBIC TPYMIBI 3BE3,
OCHOBHBIC  (PU3MUECKHE XapaKTCPUCTHUKU S0P
38€31. ONKCBIBATE DBOJIONHIO 3BE3I OT TMpeseuTams
POXKIIECHUSI IO CMEPTH. BrcobparmeHThi
62 lanakTuka. [lepeuncnsaTe BHABI TaJaKTHK, ONHICHIBATH
COCTaB W CTPOCHHE TaJaKTHK. BBIIenaTs
MieuHblil NyTh Cpeou IpYruX TalaKTHK.
Omnpepensate Mecto COTHEYHOW CHCTEMBI B
HEW.
63 CoBpemeHHbIe IpeacTaBiaeHus | [IpUBOAUTE KpaTKoe U3TI0XKEHHUE TEOPUHU
0 CTPOCHMH U HBOJIIOIHH Bonbiioro B3psiBa ¥ TCOPUU
Bcenennoii pacumpsiroleiicss BeceneHHon.
Peszepe (7 u)
64 -70 Peseps (7 u)
5. KDI/ITCDI/II/I OLCHUMBAHUSA VUAIIIMXCSH 110 IIPECAMETY

[Tpunsto Ha 3acenanuu MO (mporokoin Nel ot 29.08.2017r.)
KPUTEPUU OLHEHKUA 3HAHUM
YUYANINUXCA 1O PU3UKE.

[IpenonaBanue GU3MKH, KaK U IPYTUX OPEAMETOB, IPeIyCMaTpUBaeT HHANBHIYaIbHO- TEMATHUECKHH KOHTPOJIb 3HAHUN
yuamuxcs. [Ipruem mpu npoBepke ypoBHS YCBOCHHUSI MaTepralla 1Mo KaXKI0i JOCTaTOYHO OOJBIIONH TeMe 00s13aTeIbHBIM
SIBIISIETCS] OLIEHUBAHUE TPEX OCHOBHBIX AJIEMEHTOB: TEOPETHUECKUX 3HAHUN, YMEHUI IPUMEHSTh UX MPU PEIIEHUHN TUITOBBIX
3a]1a4 ¥ SKCIIEPUMEHTAIIBHBIX YMEHHI.

[pu cymiecTBytoeM Ha HACTOSIIIMI MOMEHT Pa3HOOOpa3uK METOAOB O0YUEHUS] KOHTPOJIBHO- OIIEHOYHAS IS TEILHOCTD
yuuTENST QU3UKH MOXKET CTPOUTHCS 10 ABYM OCHOBHBIM HAIPABJICHUSIM.

1.

Tpaguumnonnas cucrema. B 3ToM ciyyae 1o TeMe y4aruicsi 10KEeH UMETh:

e  OLCHKY 32 YCTHBIH OTBET WIH APYTYI0 GOPMY KOHTPOJISI TEOPETUUECKOTO MaTepuana,

e 32 KOHTPOJIBbHYIO pa0oTy IO PELICHUIO 33/1a4,

e aTaKke 3a JabopaTopHbIe pabOTHI (€CIU OHU IPEAYCMOTPEHBI IPOIPAMMHBIMU TPEOOBAHUSAMH).
Htorosas oneHka (3a 4eTBEpTh, MOJIyTO1E) BHICTABISETCS KaK CpelHeapruMeTHUECKasi BCEX MEPEeUrCICHHBIX BBILIE.
3aueTHasi cucreMa. B 3ToM cityuae ciaua 6cex 3auemog B T€UE€HHE ToJia ABJISETCS 00s3aTeIbHON JUI KasKI0To
YUaIerocs U 1o KaxJ 01 TeMe MOXKET ObITh BBICTABIICHA TOJILKO 0OHA OYeHKA 3a umo2ogulii 3a4em. OJJHAKO 3aueTHast
crcTeMa He OTMEHSET UCTIOJIb30BaHMs M TEKYLIUX OLEHOK 3a pa3lW4Hble BUAbI KOHTPOJIS 3HaHUH. CriemyeT
OTMETHTB, YTO B 3aYETHBIA MaTepUall JOJDKHBI ObITh BKIIFOUECHBI BCE TPH AJIEMEHTA: BOIPOCHI [Vl IPOBEPKU
TEOPETUYECKUX 3HAHMI, TUTTOBBIE 33/]a41 U 3KCIIEPUMEHTAIbHBIE 33/1aHNS.
Hrorosas oneHka (3a 4eTBEPTh, MOJIyTOHE) BHICTABISIETCS! KaK CpelHeapru(pMeTHUECKas OLICHOK 3a BCE 3aUeThl.
Texyuiue ske OLEHKH MOTYT MCIIOIb30BATHCS TOJBKO AJIS TTOBBILIEHHUS] HTOTOBOW OLEHKH.

[IpenxycMoTpeHHBIE TPOrPAMMHBIMU TPEOOBAHUSIMH YIEHUYECKHE TPAKTHUECKHE paOOTHl MOTYT MPOBOANUTHCS B PA3TMYHBIX
(opMax ¥ Ha pa3HBIX 3TANaxX NU3y4EeHUS TEMBI:

1.

Ecnu pabota npoBoanTCs U 3aKpeIyIeHNH MaTepralia Kak TpaJulnoHHas JabopaTtopHas padora (win pabora
MPaKTUKyMa), TO OHa OLEHUBAETCS ISl Kakaoro y4arierocs. (OIeHKH BBICTABISIFOTCS B CTOJIONK, a B Tpade
coJiep>KaHue 3allUChIBACTCSl Ha3BaHUE U HOMep JlabopaTopHOW paboThI).

Ecnu pabota npoBoanTCS B Ka4eCTBE SKCIEPUMEHTAIBHOM 3a/1a4d IIPH U3YYE€HHUH HOBOTO MaTepHaja, TO OHa MOKET
HE OLICHUBATbCA WM OLIEHUBAThCA BEIOOPOYHO. B 3TOM cityuae B rpade conepkanue ypoka 3arnuchiBaeTcs TeMa
ypOKa ¥ HOMep JIabopaTOpHOI pabOTHL.

Hanpmumep: “Cuna ApxmuMmerna. llpaxTmyeckas pabora N 87.

OueHKka yCHHbIX 0OMEemoe8 Yuauuxcsi.




OreHka 5 cTaBUTCS B TOM ClIydae, €CITU YUaluiics MOKa3bIBaeT BEPHOS TOHUMAaHUE (DH3HUYECKON CYIIHOCTH
paccMaTpuBaeMbIX SBICHUH W 3aKOHOMEPHOCTEH, 3aKOHOB M TEOPHil, JaeT TOYHOE OTIPE/ICTICHIE U MCTOJIKOBAHNE OCHOBHBIX
MOHSITUHN, 3aKOHOB, TCOPHIA, a TAK)KE MPABUIBHOE OIPE/ISIICHNE PU3NICCKUX BEIIMYHMH, UX €AHHUIL U CIIOCOOOB U3MEPCHHS,
MPABWIILHO BBITIOJTHSCT YEPTEIKU, CXEMBI U TPAQUKU; CTPOUT OTBET MO0 COOCTBEHHOMY IUIaHY, COMPOBOX/IAET PacCKa3 HOBBIMU
MpuMepaMu, yMeeT IPUMEHUTh 3HAHNS B HOBOM CHTYAIlMH MIPH BHITIOTHEHUH PAKTHIECKIX 3aJaHAN; MOXKET YCTAHOBUTh
CBSI3b MEX/Ty M3yJaeMbIM M paHee W3YIeHHBIM MAaTEPHAIOM 10 Kypcy (PH3HKH, a TaKKe ¢ MaTepHUaIOM, YCBOSHHBIM TIPH
W3YYEeHUU JAPYTUX MIPEIMETOB.

O!!eHKa 4 CTaBUTCA, €CJIKM OTBCT YUCHHKE YAOBJICTBOPACT OCHOBHBIM Tpe60BaHI/I$IM K OTBCTY Ha OLICHKY 5, HO JaH 0e3
HCIOJB30BaHUSI COOCTBEHHOTO IIJ1aHa, HOBBIX IIPUMEPOB, 0e3 IIPUMCHCHUA 3HaHUN B HOBOU CUTyaluu, 0e3 HCIOJIb30BaAHUS
CBsI3EH C paHe€€ N3yYCHHbIM MAaTEPpUAJIOM U MAaTEPUAJIOM, YCBOCHHBIM IIPU U3YYCHHUU APYTUX NPEAMETOB; €CIN y‘l&lH.IPIIZCSI
AOIMYyCTUIT OAHY OIHI/I6Ky WIu He Oolee ABYX HCIOYCTOB U MOXKCT UX UCIIPABUTH CAMOCTOATCIILHO HUJIU C HEOOIBIION
TIOMOIIBIO YUHUTEIIA.

OtreHka 3 CTaBUTCSI, €CITU YYaIIMHCS TPABUIBHO MOHUMAET (PU3NUECKYIO CYIIHOCTh paCCMaTPUBACMBIX SIBICHUN U
3aKOHOMEPHOCTEH, HO B OTBETE MMEIOTCS OT/IEIIbHBIE IPOOEIBI B YCBOSHHH BOIIPOCOB Kypca (DPM3UKH, HE TPENATCTBYIOIINE
TajbHEHIIeMy YCBOSHHIO IIPOrPAMMHOT0 MaTepHaia; yMeeT MPUMEHSITh MOTyYeHHBIC 3HAHHS TIPH PEIICHUH MTPOCTHIX 337124 C
WCTIOJNIb30BaHUEM TOTOBBIX (POPMYII, HO 3aTPYIHSIETCS PU pELICHUH 3ajiad, TPeOYIOMHUX MpeoOpa3oBaHusl HEKOTOPBIX
(dhopmyr; nomycTrn He 6osee ofHOM TPyO0if OIMOKY U IBYX HEIOYETOB, He Ooliee 0 HON TpyOoif U OHON HerpyOoit
omuOKH, He Ooee IBYX-TpeX HerpyObIX OMIMOOK, OHOW HErpyOoi OMMOKHM M TPEX HEIOUETOB; OITYCTHI YETHIPE FITH TISITh

HEJ0YETOB. OrieHka 2 CTaBUTCS, €CITU YUAIUICS HE OBJIAe] OCHOBHBIMHU
3HAHUSAMHU ¥ YMEHUSIMH B COOTBETCTBHUH C TPSOOBAHUSAMU MPOTPAMMBI M JIOITYCTHJI OOJIBIIE OIMOOK U HEJT0YECTOR, YEM
HEOOXOIMMO IS OIIEHKH 3. [Ipu olleHMBAHUK YCTHBIX OTBETOB YUAIIUXCS 11eJIecO00pa3HO MPOBEICHUE

MO3JIEMEHTHOTO aHajIK3a OTBETA Ha OCHOBE MPOTPAMMHBIX TPEOOBAaHUI K OCHOBHBIM 3HAHHMSM W YMEHHUSAM YYallluXCsl, a TAKKE
CTPYKTYPHBIX 3JICMEHTOB HEKOTOPBIX BHJIOB 3HAHUM U YMEHUH, YCBOCHHE KOTOPBIX IEIe€CO00Pa3HO CUNTATh 003aTeIbHBIMU
pe3yJibTaTaMH 00y4YCHUSI.

Ouenka RUCbMEHHbIX KOHMPOJbHLIX DADOM.

OueHka 5 cTaBuTcs 3a paboTy, BRITIOTHEHHYIO TTOTHOCTHIO 0€3 OMIMOOK M HET0YETOB.

OueHka 4 cTaBuTCs 3a pabOTY, BHIIOJIHEHHYIO IIOJHOCTBIO, HO [P HAJIMYMH B HEH He OoJiee 0JHOM HerpyOoi ommoOKY u
OJIHOT'O HeJlo4eTa, He 0oJiee TpeX Hel0UEeTOB.

OueHka 3 CTaBUTCSA, €CIIM YYSHUK MPABUIHHO BBIITOIHWII HE MeHee 2/3 Bceil paboThl TN TOIMYCTHIT He Ooliee 0 JHOU TpyOoit
OIIMOKY M JIBYX HEJIOUETOB, He OoJiee OHOM rpy0ol U OHOMN HerpyOo omurlKku, He 0oJiee TPeX HErpyObIX OIIMOOK, OJTHOM

Herpy60i/'1 OIIIHOKH U TPEX HEAOUCTOB, P HAIIUYUHN YCThIPECX-IIATH HEJOYCTOB.

O!!eHKa 2 CTaBHUTCs, €CJIM YHUCIIO OIIH/I6OK 1 HEAO0YCTOB IPEBLICHUIIO HOPMY IJId OICHKHN 3 i IMPpaBUJIbHO BBLINTOJTHEHO MCHEC
2/3 Bceii paboTHI.

J1i1st OLIEHKHM KOHTPOJIBHBIX ¥ IPOBEPOYHBIX paboT MO PELICHHUIO 3a/1a4 yI00HO 0JIb30BaThCsl 000OIEHHOM HHCTPYKIMEH 110
MPOBEpPKE MMCbMEHHBIX paboT, KOTOpas MPUBECHA HIXKE.

HNHacTpyknust no nposepke 3aganus yactu C EI'D mo ¢pusuxe.

Oﬁnme KPUTECPUH OLICHKHU BBINMMOJHCHUSA (l)Pl3H'-leCKHX 3az(almii banasl
C Pa3BCPHYTBIM OTBETOM




[IpuBeneHO MOHOE MPABMIILHOE PEIICHHUE, BKIIOYAIOIICE CIICAYIONIUE SJICMCHTBI: 3
1) npencrasnen (B ciaydae HEOOXOIMMOCTHY) HE COMEPKAIIMNA OMMOOK CXEMaTUYECKHMI PUCYHOK, CXEMa HIIH
rpaduk, OTpakaroIuil YCIOBUS 3a1a4H;

2) BepHO 3amucaHbl ()OPMYJIbI, BRIpaXaroliue (pU3nUecKrue 3aKOHbI, IPUMEHEHHE KOTOPBIX HEOOXOJMMO st
pereHus 3a1a9r BEIOPaHHBIM CITIOCOOOM;

3) mpoBeneHbl HEOOXOAMMBIE MAaTeMaTHYECKHE MPeoO0pa3oBaHUS W PACUETHI, IPUBOIAIINE K MPaBHILHOMY
YHCIIOBOMY OTBETY, W TPEJACTaBiIeH oTBeT. [lpum 3TOM Jnomyckaercs pemeHue 'mo wyactsaMm” (¢
IPOMEKYTOUHBIMH BBIYUCIICHUAMU?).

[Ipuseneno pemenue, conepxamee OANH u3 cnexyromux HeJOCTATKOB: 2
— B HEOOXOIMMBIX MAaTEMAaTHIECKUX MPE0Opa30BaHMIX U (MIJIH) BEIYUCICHUAX JOITYIIEHBI OIINOKH;
— MPENICTaBJICHO MPABIWIIBHOE PEIIeHUE TOJIBKO B 00IIeM BUE, 6€3 KaKUX-TH00 YHUCIIOBBIX PACUETOB;
— TPpaBWIBHO 3amucaHbl HeoOXoAMMble (OPMYINbI, MPEACTABICH NPaBWIBHBIN PHUCYHOK (B cilydae ero
HEOOXOIMMOCTH), TpauK WM CXeMa, 3alicaH MPaBWIBHBIA OTBET, HO HE MpEeACTaBJICHbI MPeoOpa3oBaHMs,
MIPUBOJAIINE K OTBETY.

[Ipuseneno pemenue, coorsercTytoniee OJJHOMY u3 cnenyromux ciaydaes: 1
— B PEIICHUM COIEPXKUTCS OMMOKAa B HEOOXONMMBIX MAaTEeMaTHUECKUX MPEeOoOpa3oBaHMUAX M OTCYTCTBYIOT
KaK#e-JIM0O YUCIIOBEIC PaCUeThL;

— JIONyIeHa OIMOKa B OIpEeNICHMH HCXOAHBIX JaHHBIX MO TpaduKy, pPUCYHKYy, Tabmume U T.I., HO
OCTaJIFHOE PEIlICHUE BHIIOJHEHO MTOJHO U 6e3 OmnooK;

— 3amMcaHbl U HUCIOJIB30BAHBI HE BCE MCXOAHBIE (HOpMyJbl, HEOOXOAMMBIEC U PELICHUS 3ahadd, WM B
OJIHOM u3 HUX [0MyIIeHa OmHOKa;

— TIpelcTaBieH (B cilydae HEOOXOIMMOCTH) TOJNBKO MPaBHUIIBHBIA PUCYHOK, Tpaduk, cxema u T. m. WJIU
TOJIBKO IIPAaBUIIBHOE pElIeHUE Oe3 pUCYHKA.

Bce ciyuau penienusi, KOTOpble HE COOTBETCTBYIOT BbIILICYKa3aHHbIM KPUTEPHUSIM BBICTABICHUA OLEHOK B 1, 2, 3 0
Oasuia.

Olle}ll('a npaKmuyeckKux paoom.

O1eHKa 5 CTaBUTCSA, €CIIM YUYAIIUNACS BBIMIOIHSAET paOdOTy B TIOTHOM 00BheMe ¢ COOITFOIEHHEM HeOOX0TUMON
MIOCJIEI0BATEIFHOCTH MTPOBEICHUS OIIBITOB U U3MEPEHUH; CAMOCTOSATEIHHO U PAIlIOHATFHO MOHTHPYET HE0OX0IUMOe
000pyIOBaHHE; BCE OMBITHI IIPOBOUT B YCIIOBUSIX U PeXKUMAaX, 00CCIICYMBAIOIINX [T0JTyYCHUE TPABUIIBHBIX PE3YJIbTATOB U
BEIBOJIOB; COOITIOIaeT TPeOOBAHMS MTPABIIT TEXHUKN 0€30MaCHOCTH; MPAaBUBHO W aKKYPaTHO BEITIONHSET BCE 3AITUCH, TaOIUIIH,
pucyHkn. Yeprexu, rpad)vkd, BEIYUCICHUS; TIPABUIIHHO BBHITTOIHAET aHAIH3 ITOTPEITHOCTEH.

OueHka 4 cTaBHUTCSI, €CITU BBITIOJHEHBI TPEOOBAHUS K OIICHKE 5, HO OBIJIO JIOMYIIEHO IBa-TPH HEJo4YeTa, He Oosiee OHOM
HEerpy0OOo# OIMOKY U OAHOTO HEOYeTa.

OneHka 3 CTaBUTCS, €CJIM pabOTa BBIIMOJIHEHA HE MOJHOCTHIO, HO 00hEM BBITIOJTHEHHOM YacTH TaKOB, YTO MO3BOJISET
IMOJIy4YHThb HpaBHJ’IBHBIfI PE3YJIbTAT U BBIBOA; €CJIM B XOJI€ IPOBEACHMS ONIBITA U UBMECPCHUSA GI)IJ'II/I AONYIICHBI OH_II/I6KI/I.

Ogemca 2 CTaBUTCs, €CIIN pa60Ta BBINOJIHEHA HE MOJHOCTLIO U 00BEM BBIIOJHEHHON YacTH pa60T HEC ITO3BOJIACT CACTIATh
IMPpaBUJIBHBIX BBIBOJAOB; €CJIN OIIBITHI, U3BMCPCHMS, BBIYUCIICHHA, H&6JHO)ICHI/I$I IIPOU3BOJUINICH HEIIPABUIIBHO.

Ilepeuens outuoox.
I'pybvie owubxu:

! — Ecim B aBTOPCKOM PENIEHNH OTOBOPEHA HEOOXOAMMOCTh PUCYHKA, HO BRIOPAHHBIM YUAIMMCS ITyTh PEIIEHHUS, B OTINYHE
OT aBTOPCKOTr0, HE TpeOyeT PUCYHKA, TO €r0 OTCYTCTBUE HE CHI)KAET SKCIEPTHYIO OLICHKY.

2 JlonyckaeTcst OTCYTCTBHE KOMMEHTAPHEB K PEIICHHIO C YKa3aHHEM “Ha3BaHUI” HCIIOJB3YEMBIX 3aKOHOB; TaKke
JIoTycKaeTcsi BepOanbHOE yKa3aHHe Ha MpoBelieHHe mpeodpa3oBaHuii 0e3 MX anreOpanveckoil 3ammucu ¢ MpeIocTaBiIeHueM
WCXOJIHBIX YPAaBHEHUH M Pe3yJibTaTa 3TOro Npeoopa3oBaHusl.



Hesnanue onpeneneHnii OCHOBHBIX ITOHATHH, 3aKOHOB, IIPABHJI, OCHOBHEIX ITOJIOKCHHH TeOpHH, GopmyIr,
OOIIECNPUHSATHIX CHMBOJIOB 0003HAYCHHUST (PU3MUECKHIX BEITMYUH, SIUHHUI] UX U3MECPECHUSI.

2. HeywmeHue BbIIenUTh B OTBETE INIABHOE.

3. HeymeHnue nmpuMeHsTh 3HAHMS AT pEILICHHS 3334 U O0bACHEHUST PU3NUECKUX SIBICHUI; HETIPABUIBHO
chopMyITHUpOBaHHBIE BOTIPOCHI 33/1a4H WM HEBEPHBIE OOBICHEHUS X0/1a €€ PEIICHNs; He3HAHUE TTPUEMOB PEIICHUS
3aJ1a4, aHAJIOTUYHBIX PaHee PEHIeHHBIM B KJIacCe, OINOKH, ITOKA3BIBAIOIINE HENMPABUILHOE TIOHUMAaHHE yCIIOBHS
3aJauu WM HETPaBHIBLHOE UCTOJIKOBAaHUE PELICHUSI.

4. HeywmeHne 4nuTaTh U CTPOUTH I'padMKH U MPUHIIUIHAIEHBIE CXEMBL.

5. Heymenue moAroToBuTh K paboTe YCTAaHOBKY HIIM JIADOpaTOpHOE 000PYAOBaHUE, IPOBECTH OITBIT, HEOOXOIUMBIE
pacueTsl, WM HUCIOIb30BATh MOJTyYeHHbIE JaHHBIE IS BEIBOAOB.

6. HeOpexHoe oTHolIeHKE K Ta00paTOpHOMY 000PYIOBAHHIO U U3MEPUTEIBHBIM NPHOOpaM.

7. HeymeHnue omnpenennuTh NOKa3aHHe U3MEPUTEIHHOTO TprOopa.

8. Hapymenue tpeboBaHmii paBui 6€30MaCHOTO TPy/a MPU BHIMOTHEHUH SKCIIEPUMEHTA.

Hezpybwvie owubku:

1. HerouHocTtr (hOpMyIHPOBOK, ONIPEIEICHNN, IIOHATHIA, 3aKOHOB, TEOPHil, BEI3BaHHBIE HETIOJTHOTOW OXBaTa OCHOBHBIX
MIPU3HAKOB OMPEENIIEMOT0 TOHITHS, OITHOKH, BEI3BaHHBIE HECOOIIOIEHUEM YCIIOBHUI MMPOBEIEHUH OTIBITA FITH
U3MEPECHUM.

2. OmuOKH B yCIOBHBIX 0003HAUEHUSIX HA MPUHITUIHATBHBIX CXeMaX, HETOYHOCTH YepTekel, rpadyukoB, cxeM.

3. Ilpomyck uiay HETOYHOE HANMCAaHWE HANMEHOBAHMA €AMHUT] (PU3NIECKIX BEITNUIHH.

4. HepanuoHaibHBINA BEIOOP X012 PELICHMUSL.

Heoouemui

1. HepamuoHanbHbIE 3aFCH IPH BEIYUCICHUAX, HEPALMOHATIHHBIE IIPUEMBI BEIYUCIIEHUH, IPE00Pa30BaHUI U PEIICHUIA
3ajad.

2. Apudmernueckue OmMOKH B BBIYACICHUIX, €CIIH 3T OMIMOKY Ipy00 HE HCKaXKAIOT peallbHOCTh MTOTYYEHHOTO
pe3yInbTarta.

3. OtnenbHBIE OTPEITHOCTH B (DOPMYIUPOBKE BOIIPOCA UITH OTBETA.

4. HeOpexHOoe BBINOJIHEHUE 3aMMUCEH, USPTEKEH, CXeM, TPAPHUKOB.

5. Opdorpaduyeckue 1 MyHKTyal[HOHHBIC OLTHOKH.

Jlumepamypa:

1. Caenxo ILI". ®usuka 9. — M.: I[IpocBeuienue, 1992,

2. TlIpoBepka u OlleHKa ycIlieBaeMOCTH ydammxcst o ¢usuke. 7-11 xnaccsl. [Ton pea. Pazymosckoro B.I'. — M.:
[Ipocsemenue, 1996.

3. 3unxosckuii B.1., Jlemnnosa M.IO. Pernonanbublii ax3aMeH 1o ¢pusuke. AHanu3 pe3yabTaTtoB. ['azera “@usuka” Ne
40, 1999.

4. 3unxopckuii B.M. Pexomennanuu mo koHTpoIro 3HaHui. ['azera “@usnuka” Ne 9, 2000.

6. Onucanue mamepuanvho-mexuuueckou 6azot «lllkonvnozo Keanmopuymay,
UCNOIB3YeMO020 013 peanu3auyuu 00pa3zoeamenbHblxX nPozpamm
6 PAMKAax npenooaeanus puuKu
1. Jlatumk aOCOIOTHOTO JaBIICHHS

Texauueckue XapPaAKTCPUCTUKHU NAaTYHKA a0COIIOTHOTO JaBJICHUA

nuamna3oH u3Mepenus — ot 0 1o 700 Ila;
paszpemenne — 0,25 I1a (cm. puc. 2);
MaTepHual TpyOKH — IOy PETaH;

JHa Tpyoxu — 300 mm;

BHYTPEHHUI AUAMETpP TPYOKH — 4 MM.
JlaTuuk mosiokeHust (MarHUTHBIH)

Texnuueckue XapPaAKTCPUCTUKU NAaTHUHKA ITOJIOKCHUA:

KOJIMYECTBO JETEKTOPOB — 4 TIT.;

JHaMeTp KOpITyca JACTCKTOpa — 8 MM;

THII IETEKTOPa — IePKOH;

JMaMeTp pazbéMa-mrexepa — 3,5 MM;

JUTrHA Kabenst 11 1eTekTopoB — 300 M.

Kommekr CONYTCTBYIOIIUX 3JICMCHTOB JIJI SKCICPUMCHTOB 110 MCXaHUKC
Hab6op Ne 1



Becbl ai1ekTpoHHBIE yUeOHBIE.

WzmepurensHblil mumuHap (006EM 250 Mir)

2 MIIACTUKOBBIX cTakaHa (00b6EM 300 M KaXIplit)

Junamometp Ne 1 (mpenen usmepenus 1 H)

Junamometp Ne 2 (npenen uamepenus 5 H)

I'py3 mumuaapudaecknit u3 cramm: V = (25,0 + 0,3) cm3, m = (195 £+ 2) 1, ¢ Kpro4KoMm.
I'py3 mnnmuHApugecknit U3 axroMuHIEBOro cmaBa: vV =(25,0+0,7) cM3, m=(70£2) r
I'py3 nnnuHApHYecKnii U3 cnenuaibHOro miactuka: V = (56,0 = 1,8) cm3, m= (66 £2) r
I'py3 mnnmuaapudecknii u3 amromMuHAeBoro cmmasa: V =(34,0+0,7) cMm3, m=(95£2)
[ToBapenHas coib B koHTeHEpe u3 [I1BX

IManouxa ass mepeMeMBaHus, HUTH

HaGop Ne 2

IITaTuB 71a00paTOPHBIN € AepKaTenemM

Junamometp Ne 1 (mpenen usmepenus 1 H)

Junamometp Ne 2 (mpenen usmepenus 5 H)

2 npy>KUHBI Ha TUIaHmere: xEcTkocTh npykuHbl Ne 1 (50 + 2) H/M, xéctrocth npyxkunsl Ne 2 (10 = 2) H/m.
3 rpy3a maccoii (100 + 2) r xaxablit

Habop rpy30B, 0603Ha4eHHBIX Ne 4, 5, 6 1 3aKperUIéHHBIX HA KPIOUKe

JIuneiika mractukoBas (mmuHa 300 MM)

TpancnopTup MeTaUIMYECKUN

Bpycox nepeBsHHBIN Maccoii (50 + 5) T ¢ KPIOYKOM ¥ HUTHIO

Hampasinsirommas ¢ u3MepuTenbHOM MIKaIon

HaGop Ne 3

[ItaTuB nabopaTopHbIil ¢ MypTOM

Phruar ¢ xperuieHusIMH 11 TPY30B

Biiox noaBMKHBIN

biiox HEnoABUKHBII

Huts (nnuHa He MeHee 1,2 M)

3 TUITHHAPHYECKUX TPpy3a U3 ctaimu Maccoit (100 £ 2) r kaxaprit
JwHamMoMeTp TUIaHIIeTHEIH (ipenen m3mepenns 5 H)

JIuneiika mractukoBas (amuHa 300 MM)

TpancnopTup MeTaUIMYECKUN

Habop Ne 4

DJEeKTPOHHBIN CEKYHAOMEp € aT4uKamMu (YKOMIUIEKTOBAH DJIEMEHTaMH MTUTAHHS)
MarHuToympasiseMble FepKOHOBbIC IATYMKH CEKYHIOMepa (IaTYUKHU C KPYTrOBOM 30HOW Y4yBCTBUTEIIBHOCTH)
Mexannyeckas ckambs (mmHa 700 MM)

Bpycox nepepstHHBIA: m = (50 = 2 T)

IItaTuB 1abopaTtopHbIi ¢ MyPTOIt

TpancnopTup MeTauIMYECKUH

Hute (uHa He MeHee 1,2 M)

JlenTta mepnas (mmnaa 1000 Mm)

4 nMMMHAPUYECKUX Tpy3a u3 ctainu Maccoi (100 + 2) T kaxbIit

2 npyKuHBIL: KECTKOCTH MpyKUHBI Ne 1 (50 £ 2) H/m, sxéctrocts mpyskuust Ne 2 (20 £ 2) H/m
I'py3 nnnunaapudeckuit maccoit (100 + 2) r ¢ KproukoM

TpyOxa amoMuHHEBas

4. KOMIUIEKT COMyTCTBYIOIUX IEMEHTOB JJIsl SKCIIEPUMEHTOB 110 MOJIEKYJISIpHON (u3nKe
B coctaB koMmiekTa BXOJAT cleAyroue Npudopsl U MaTeprabl.

i Kanopumerp

. Tepmometp

. Becsl a51ekTpOHHBIE

. W3mepurensHbIN uHAP (MeH3YpKa) ¢ moacTakaHHUKoM u3 [IBX (066&m 250 M)
. I'py3 mnnuHApHUYECKUii U3 ATFOMHHHAEBOTO CIIaBa Maccoi (68 £ 2) I ¢ KprouKoM

. I'py3 mummHapudecknit w3 cranu maccoi (189 + 2) r ¢ kproukom

5. KoMIuiekT conmyTCTBYIOIUX JIEMEHTOB JUIsl SKCIIEPUMEHTOB T10 3JIEKTPOINHAMUKE
B coctaB koMIiekTa BXOJAT cleAyronne IpuOopsl U MaTeprabl.

. VcTouHMK MUTaHWS TTOCTOSIHHOTO M IIEPEMEHHOTO TOKa JIM00 OaTapeiHbIi 060K
. Bonet™meTp nByxmpenenbsHslil: npeaen uaMepenus 3 B, nena nenenus mkansl C = 0,1 B; npeaen usMepenus 6 B, nena nenenus

mkanel C=0,2 B

. AmMniepMeTp ABYXIIpeaeNbHBIN: peaen n3Mepenus 3 A, nena aenenns mkainsl C = 0,1 A; npenen nzmepenus 0,6 A, ieHa
nenenns mkansl C= 0,02 A



. Pesucrop R1 conporusnenuem (4,7 + 0,5) Om

. Pesucrop R2 conpotusnenuem (5,7 + 0,6) Om

. Pesucrop R3 conporusnenuem (8,2 + 0,8) Om

. Ha6op 13 3 IpoBONOYHBIX PE3UCTOPOB

. DJeMeHT 3JIeKTpU4ecKol nenu (peocrat) conporusieHueM 10 Om
. Kinrou 1 pa3MbIkaHHS ¥ 3aMBIKaHHS 3JIEKTPUIECKON IIEIH

. Kommnexr npoBonos

. Jlammouka HanpspkeHueM 4,8 B

6. Kommiaekt CONMYTCTBYIOIIUX 3JICMCHTOB IJIA SKCIICPUMCHTOB I10 OIITUKE
B cocraB koMmiekTa BXOIAT CICOAYIOIIUEC HpI/I60pBI U MaTCpualibl

. VlcTouHMK NUTaHMS IOCTOSIHHOTO TOKA, BBIIPSMUTENb C BXOJHBIM HarpsbkeHueM 36+42 B wnu 6atapeiiHblii 610k
1,5+7,5 B ¢ BO3MOXXHOCTBIO PETYIUPOBKH BBIXOJHOTO HAIIPSKEHUS
. Cooupatorniast nun3a 1: hokycHoe paccrosiaue F1 = (100 £ 10) mm
. Cobwuparonias nun3a 2: ¢pokycHoe paccrosuue F2 = (50£5) mm
. Paccensaromast mia3a 3 (poxycHoe paccrossaue F3 = —(75 £ 5) Mmm
. JIuneiika ractukoBas (amuHA 300 MM)
. OKpaH CTaIbHON
. Hanpasnsiromas ¢ namepuTenbHON mKanoi (mumHa 730 M)
. KomrurexT npoBozoB
. Ki1r0u 1BYXMO3MIIMOHHBIH AJIs1 pa3MbIKaHUsI U 3aMBbIKaHHSI JJICKTPHYECKOM [IeTTn
. OcBeTuTeNb C HICTOYHUKOM CBeTa HanpskeHueM 3,5 B
. [leneBas nuadparma
. Cnaitn «Mogens mpenMeTay B peitepe
. Ionyuunuuap
. IInanmer Ha I0THOM JHcTe A4 ¢ KPYTOBBIM TPAaHCIOPTHPOM

7. Jluct koppexkiuu Padoueil mporpaMMbl

Ne mpukasza qUpPEKTOpa IKOJIBI Ha Bun xoppekuuu (coBmenieHue, Howmepa u Tembl ypoKoB, KOTOpBIE
OCHOBE KOTOPOT'O BHECEHBI UCIIOJIb30BaHUE PE3epBa) MOJIBEPTIINCH KOPPEKLIUU
W3MEHEHUS B pabouyro IporpaMmy




