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IHosicHUTE/JBLHAA 3ANUCKA

PaGouas nmporpamma 1o (u3HKe cocTaBiIeHa B COOTBETCTBUH C TpeboBaHUsIMU DenepalbHOTO
rOCyIapCTBEHHOTO 00pa30BaTEIIBHOTO CTAHIapTa OCHOBHOTO o6O1miero oopaszosanus (PI'OC O00);
TpeOOBaHUSMU K pe3yJIbTaTaM OCBOCHUS OCHOBHOM 00pa30BaTEeNbHON MPOrpaMMbl (JTMUHOCTHBIM,
MeTanpeIMETHBIM, IPEAMETHBIM); IPOrpaMMbl OCHOBHOT'O 00111ero oOpa3oBanus, Pusuka. 7—9
KJ1acchl : paboune nporpammsl / coct. E. H. Tuxonora. — 5-e usn., nepepad. — M. : [Ipoda, 2015.-
400 c.dusuka 7-9 kmaccel (6a30BbIid ypoBeHb), PI'OC .

Cornacno yuebHomy iany MbOY COIII c. banta uM. 3. TUHUKAIIBUIM WIK TPEAMET
(u3rKa OTHOCUTCS K 00JaCTU €CTECTBEHHOHAYUHOT'O IIMKJIa U HA €ro U3y4eHHue B 8 —M Kiiacce
otBojuTCs 68 yacoB (34 yueOHBIX HeJeNn), U3 pacyeTa 2 yaca B Henento. Pabodas mporpamMma
opueHTtupoBaHa Ha ucrnosnb3zoBanue YMK A.B. Ilepreimkun. @usnka. 8 kinace. — M.: JIpoda, 2016.

Ilnanupyembie pe3yJibTaThl H3y4YeHHUsI Kypca (pu3uKHu 8 Kiacca

[Iporpamma mo3BoIsIET JOOUBATHCS CIEAYIONIMX PE3YJbTATOB OCBOCHHS 0Opa30BaTEIbHOU
IPOrpaMMbl OCHOBHOT'O 0O0IIIET0 00pa30BaHus.
Jluunocmmuule:
¥ yuawuxcs 6y0ym cghopmuposamwi:
® OTBETCTBEHHOE OTHOILIEHHWE K YYEHHIO; TOTOBHOCTb M CIOCOOHOCTH OOy4YaromUXcs K
CaMOpPa3BHUTHIO U CAMOOOPA30BAHUIO HA OCHOBE MOTHUBAIIMH K OOYYCHHIO U MTO3HAHUIO;
® yYMEHHE SICHO, TOYHO, T'PaMOTHO H3JIaraTh CBOM MBICIUM B YCTHOM M TUCHMEHHOW peYH,
MIOHUMATh CMBICJ TOCTaBICHHOM 3aJ]a4uM, BBICTPAWBaTh apryMEHTALUI0, IPUBOIUTH PUMEPHI
U KOHTPIPUMED;
® OCHOBBI KOJIOTUYECKOU KYJIbTYphl; IOHUMAHUE [IEHHOCTHU 3I0POBOTO 00pa3a >KU3HU;
e (opmupoBaHuEe CIOCOOHOCTH K AMOIMOHAILHOMY BOCHPUSTHIO PU3NYECKUX 3a/1a4, PEIICHHUIA,
pacCy K JIeHHH;
® yMCHHUE KOHTPOJIUPOBATH MPOIECC U PE3yIbTAT YICOHOH NeATeIHbHOCTH;
Y yuawuxcs mo2ym 6vims cqhopmuposansi:
¢ KOMMYHUKAaTHBHAas KOMIIETEHTHOCTh B OOIIEHWU U COTPYIHUYECTBE CO CBEPCTHUKAMHU B
00pa3oBarenbHON, Y4eOHO-UCCIIEI0BATEIHCKON, TBOPUECKON U APYTUX BUAAX ACSATEIHHOCTH;
® KPUTUYHOCTH MBIIIJICHUS, YMEHUE PACIIO3HABATh JIOTUYECKU HEKOPPEKTHBIC BHICKA3BIBAHMS,
OTIIMYATh TUIOTE3Y OT (aKTa;
® KpPEaTUBHOCTb MBIILICHUS, MHULIUATUBBI, HAXOJYMBOCTH, AKTUBHOCTHU IIPU PELICHUN 3a]ad.
Memanpeomemnuwie:
peryJsiTuBHbIE
yuawuecs Hay4amcs:
e (HopMyIUPOBATH U YIEPKUBATH YUSOHYIO 3a/1a4y;
e BBIOMPATH JEHCTBUS B COOTBETCTBUH C TIOCTABICHHOM 3a/1a4eii U yCIOBUAMHU €€ peain3aluy;
® IUIAHUPOBATh IyTH JOCTH)KEHHS IIeNiel, OCO3HAaHHO BBIOMpaTh Haubosiee 3(p(eKTHUBHBIC
CTIIOCOOBI penicHHs YIeOHBIX U MTO3HABATEIBHBIX 3a/1a4;
® TIpEeABUICTh YPOBEHb YCBOCHUS 3HAHU, €T0 BPEMEHHBIX XapaKTEPUCTHK;
® COCTaBJIATH IUIAH U MOCIEI0BATEIIbHOCTD AEHCTBUM;
® OCYIIECTBJISITh KOHTPOJIb 10 00pa3ily ¥ BHOCUTH HEOOXOAUMBIE KOPPEKTUBBL,
® a/IeKBaTHO OILICHHWBATh MPABHJIBHOCTh WJIM OMIMOOYHOCTH BHINIOJHEHUS y4ueOHOU 3amauu, eé
OOBEKTUBHYIO TPYIHOCTh M COOCTBEHHBIC BO3MOYKHOCTH €€ PeIICHHSI.
yuawuecs noLy4am 603MOICHOCHL HAYUUMBCSL.
® ONpelNesATh IOCIEI0BATEIbHOCTh IPOMEXKYTOUHBIX LEIEH M COOTBETCTBYIOUIUX UM
JEUCTBUM C Y4ETOM KOHEUHOT'O PE3yJIbTaTa;
® TpEeABUACTH BO3MOXHOCTHU MOJIYUYECHHSI KOHKPETHOTO PEe3yJibTaTa MPU PEIICHUHU 3a]1a4;
® OCYIIECTBIISATh KOHCTATUPYIOIIMH M TPOTHO3UPYIOIIMI KOHTPOJH IO pe3yjiabTaTy U IO
crocoOy aencTBUS;
® BBIICIATH U (POPMYIHPOBATH TO, YTO YCBOCHO, OMPENIEISITH KAUeCTBO M YPOBEHb YCBOCHUS;



KOHIIEHTPHUPOBATH BOJIIO JIJISI TIPEOAOJICHIS HHTCIUICKTYIBHBIX 3aTPyIHCHUN U (U3HUYECKUX
MPENATCTBUM.
Ilpeomemmnuwie:

yuawuecs nayvamcs.:

CaMOCTOSITENIbHO BBIJIEJIATh U (POPMYITUPOBATH 103HABATEIbHYIO 1IEJIb;

HCIIOJIE30BATh OOIIKe NPUEMBI PELICHHS 3a/1aY;

IIPUMEHATH IIPABUJIA U TI0JIB30BATHCS MHCTPYKUUAMH U OCBOEHHBIMHU 3aKOHOMEPHOCTSIMU;
OCYLIECTBIISATh CMBICIIOBOE YTCHHUE;

co3l1aBaTh, MPUMEHATh U MPEOOPa30BHIBATh 3HAKOBO-CHMBOJIMYECKHE CPEICTBA, MOJCTH H
CXEMBI JUIs pEeLICHMsI 3a/1a4;

HaxXoJWTh B pa3IMYHBIX HCTOYHMKAX HMH(POpPMALMIO, HEOOXOAUMYI JJs pelIeHUs
MaTeMaTUYeCKUX MpoOJieM, U MPEJICTaBIATh €€ B MOHATHON (opMme; MPUHUMATh pellieHUE B
YCIJIOBUSIX HETIOJHOM U U30BITOYHOM, TOUHOW U BEPOATHOCTHON MH(pOpMAIH;

yuawuecs nouaydant 603MOANCHOCNTb HAYUUMbCA:

YCTaHABJIMBATh  MPUYMHHO-CJICAICTBCHHBIC  CBSI3M; CTPOMTH  JIOTUYECKUE  PACCYKICHUS,
YMO3aKITFOYCHYS (MHTyKTHBHBIC, ISTyKTUBHBIC M TI0 aHAJIOTUH) U BHIBOJIBI,

(dbopMupoBaTh y4eOHYIO U OOIICTIONH30BATENHCKYI0 KOMIIETEHTHOCTH B OOJIACTH HCIIOb30BAHHS
WH(OPMAIIMOHHO-KOMMYHUKAITMOHHBIX TexHOJ0ruid (MK T-koMnieTeHTHOCTH);

BUZICTh (DU3UYECKYIO 332Uy B IPYTUX JUCIHUILIMHAX, B OKPYKAFOIIECH KU3HU;

BBIJIBUTaTh THUIOTE3bl MPH PEIICHUM Y4YeOHBIX 3ala4 M TOHUMAaTh HEOOXOIMMOCTh HX
MIPOBEPKH;

IUIAHUPOBATh M OCYINECTBIATH JCITEIBLHOCTHh, HAIPABICHHYI0 Ha pCIICHUE 3a1ad
MCCIIEIOBATEIILCKOTO XapaKTepa;

BBIOMpPATh Harbosiee palMoHaIbHbIe B 9P PEKTUBHBIEC CITOCOOBI pEIICHUS 3a1a4;
HWHTEPIPETUPOBATH, UHPOPMAIH (CTPYKTYPHPOBATh, IEPEBOJNUTE CILIONIHON TEKCT B TAOJUILY,
MIPE3EHTOBATH MMOJIYYCHHYIO HH(OpMAIUIo, B TOM 4rciie ¢ momomsio UKT);

OLIEHUBATh WH(POPMAIIHIO (KPUTUYECKAsl OIICHKA, OI[CHKA TOCTOBEPHOCTH);

yCTaHaBJIMBATh PUYNHHO-CIICJICTBEHHBIC CBSI3U, BEICTPAUBAThL PACCYXKICHUS, 000OIICHHUSI.

KOMMYHUKATHBHBIC
yuawuecs nayvamcs.:

OpPraHU30BbIBaTh y4eOHOE COTPYJHHYECTBO U COBMECTHYIO JESTEIBHOCTh C YYHUTEIEM U
CBEPCTHHKAMM: OTIPENICISTH LN, PACTIPEACIATh (YYHKIIMH U POJIM YIaCTHHKOB;
B3aMMOJICHCTBOBAaTh M HAXOJUTH OOIIME CIIOCOOBI paboThl; paboTaTh B TpyIIE: HAXOAUTh
obmiee pemieHWe M paspeniath KOH(MIMKTBEI Ha OCHOBE COTJIACOBaHMS MO3MIUM M yuéTa
MHTEPECOB; ClyllaTh MapTHEPA; (HOpMyIUpoBaTh, apryMEHTHPOBAaTh M OTCTauBaTh CBOE
MHEHHE;

IIPOTHO3UPOBATh BOZHUKHOBEHHE KOH(IMKTOB MPH HATUYUU PA3HBIX TOUEK 3PCHHS,

paspemats KOH(IMKTHI Ha OCHOBE YUETa MHTEPECOB U MO3HIIUHA BCEX YIACTHUKOB;
KOOP/AMHUPOBATh U MPUHUMATh Pa3IMYHbIE TIO3ULIUU BO B3aUMO/ICHCTBUY;

apryMEHTHpPOBaTh CBOIO IMO3ULUI0 M KOOPAWHUPOBATh €€ ¢ MO3ULUAMH MapTHEPOB B
COTPYJHHYECTBE IIPU BHIPAOOTKE OOIIIEro penieHust B COBMECTHOM AesITeIbHOCTH.

IlnannpyeMble pe3y/bTaThl 10 TEMaM Kypca
1.1. TenuioBble siBJIeHus (22 yaca).

JInyHOCTHBIE pe3yJIbTaThl 00yYeHHs:

CaMOCTOSITEIIbHOCTh B IIPUOOPETECHUN HOBBIX 3HAHUH U MPAKTUYECKUX YMEHUH;

pa3BUTHE I103HABATEIbHBIX WHTEPECOB, MHTEIIEKTYaJbHBIX U TBOPYECKHX CIIOCOOHOCTEN
y4daluxcs;

yOeXKIeHHOCTh B BO3MOKHOCTH IO3HAHUSI IPUPOJIbl, YBaXKEHHUE K TBOPLIAM HAYKH U TEXHHKH,
OTHOIIECHUE K (PU3HKE KaK K AJIEMEHTY O0IEeUYeIIOBEYECKON KYIbTYPbI;

nproOpeTeHne MOJI0KHUTEIbHOIO SMOLMOHAIBHOTO OTHOILEHHUS K OKpYXarolled NMpupoje U
caMoMy ce0e KaK 4acTH MPHPOJIbI, JKEaHUE MO3HABATh MPHUPOJHBIE OOBEKTHI M SBJICHUS B
COOTBETCTBHUHM C )KMU3HEHHBIMU MOTPEOHOCTSIMHU U UHTEPECAMHU.



MeTtanpeaMeTHble pe3yJIbTaThl 00yYeHH:

OCBOEHHE NPUEMOB JCHCTBUI B HECTAHJAPTHBIX CUTYaLUSIX.

IpUOOpEeTeHNEe OIbITa CAMOCTOSTEIBHOIO IIOMCKA, aHajau3a M oTOopa HH(pOpPMALUU C
HCIIOJIB30BAHHUEM PA3JIMYHBIX HCTOYHUKOB W HOBBIX I/IH(i)OpMaLII/IOHHI)IX TEXHOJIOTHH JJIsA
peleHysl Mo3HaBaTeNbHbIX 3a/1ay;

(dbopMHpoBaHHE YMEHUH BOCIPUHHMMATH, IepepadaTbiBaTh U HPEIbSBIATH MHPOPMALUIO B
CIIOBECHOH, 00pa3HOH, CHMBOJMYECKOH ¢opMmax, aHaIM3UpOBATb W MepepadaThIBaTh
MOJIy4eHHYI0 MH(OpMaIuio;

BBIJICJIATh OCHOBHOE COJEp)KaHUE HIPOYUTAHHOIO TEKCTa, HAaXOAMTh B HEM OTBETHl Ha
IMOCTAaBJICHHBLIC BOIIPOCHI U U3JIaraThb €ro,

IIpeaMeTHBIe pe3y1bTAaThl 00y4YeHHs

Ha ypoene 3anomunanus

¢u3nvecKkre BETMYMHBI U MX YCJIOBHBIE O0O3HAYECHHUsS: TEMIEPATypa, KOJMYECTBO TEIUIOTHI,
yOEIbHAas TEIUIOEMKOCTb, YJIE€lIbHAas TEIJIOTa CrOpaHHUs TOIUIMBA, YAEIbHAsA TEIIOTA
IUIABJICHUS], YAETIbHAS TEIUIOTA Iapo00pa30BaHUsL.

¢buznveckne NpuOOPEI: TUHEWKA, CEKYHIOMED, TEPMOMETP;

METOABI H3y4YeHUsT (PU3NIECCKUX SIBICHUH: HAOMIOACHNE, SKCIIEPUMEHT, TEOPHSL.

BocpousBoanTs:

ONpe/CNiCHUs] TOHITHIA: W3MEpeHne (U3WYECKON BEIWYMHBI, IIEHA JCIICHUS IIKaJbI
W3MEPHUTENBHOTO Mprbopa;

OTIpEICJICHUS] TOHITUN: TUIOTE3a, a0COJIIOTHAS MOTPEIIHOCTh M3MEPEHHS, OTHOCUTEIbHAsI
MOTPEIIHOCTh H3MEPCHUSL.

3aKOH COXPaHCHHMsSI SHEPTUHU B TETUIOBBIX MPOIECcCcax

rpaduk Ga3oBBIX MEPEXOO0B ISl TIOOBIX BEIIECTB.

Ha ypoene nonumanusn
IIpuBOIUTE OPUMEDLIL:

(bu3NYeCcKuX SBJICHUH, IUTABJICHUS, TapO0OPa30BaHMs, KOHICHCALNY, KPUCTAJUTH3ALINY;
¢bu3nyeckue TEpMUHBL: MOJIEKYJIA, aTOM, BEIIECTBO, MaTEepHs;
CBSI3b MEXKY TEMIIEPATYpPOU U CKOPOCTBIO JBUKCHUS MOJIEKYI;

OOBACHATE:

POJIb M MECTO IKCHEPUMEHTA B MPOLIECCE MO3HAHUSA, IPUUMHBI MTOTPEIIHOCTEN U3MEpEHUN U
CIOCOOBI UX YMEHBIICHUS

IIOCTOSIHCTBO TEMIIEpaTyphl NpH (ha30BbIX Mepexoiax

IPUHIUIBI paOOTHI TEIJIOBBIX JBUrATENIEH.

Ymemo:
Tlpumenamo 6 cmanoapmHvix cumyayusix

U3MEpATh, BpPEMs; TEMIIEPATypPY, BBIYHCIATH IOTPEIIHOCTh TMPSIMBIX H3MEPEHUU ATUX
BEJIMYMH, TMOTPEIIHOCTh M3MEPEHUN MallbIX BEJIMYWH, 3alHChIBATh PE3YNbTAaThl MPSMOTO
U3MEPEHHS ¢ yI€TOM a0COIFOTHOMN MOTPEITHOCTH.

COOTHOCUTH (PM3HUYECKUE SBJICHUS M TEOPUH, NX OOBICHSIONTHE;

WCIIOJIb30BaTh JIOTHYECKUE OIEpalliy IPH ONMUCAHUM Ipolecca H3ydeHUs (U3HUSCKUX
SIBIICHUH.

Pemate 3a1aun Ha TEIIOOOMEH B TEIUIOW30JMPOBAHHBIX CUCTEMAX.

1.2. danexkTpuyeckue siBjaeHus (27 4acoB)

JInyHOCTHBIE pe3yJIbTAThl 00yYeHHs:

CaMOCTOSITENIFHOCTh B TPUOOPETEHHH HOBBIX 3HAHUH M MPAKTHYECKHX YMEHHH; pa3BUTHE
[I03HABATEJIbHBIX UHTEPECOB, NHTEJUIEKTYAJIbHBIX U TBOPUYECKUX CIIOCOOHOCTEHN ydaluxcs
IpUOOpETEHUE MOJOKUTEIHLHOIO SMOLIMOHATIBLHOIO OTHOLIEHUS K OKPY)KarolLlel mpupojie u
caMoMy ce0e KaK 4acTH MPHPOJIbI, JKEJaHNE MO3HABATh MPHUPOJHBIE OOBEKTHI M SBJICHUS B
COOTBETCTBHUHM C )KMU3HEHHBIMU MOTPEOHOCTSIMU U MHTEPECaMH;

MOTHBAIMsI 00pa30BaTENbHON JAESITEIBHOCTH IIKOJbHUKOB HA OCHOBE JIMYHOCTHO-
OPHUEHTUPOBAHHOI'O IIOAXO0AA.



MeTanpeaMeTHble pe3yabTaThl 00y4eHHUs :

OCBOGHHE IPUEMOB JICHCTBUI B HECTAHJAPTHBIX CUTYAIIUsX.

(dbopMupoBaHue yMeHHH paboTaTh B TPYIIE, BECTH JAUCKYCCHIO, PEJICTABIATh U OTCTauBaTh
CBOU B3IUISAIBI M YOCKICHUS;

Pa3BUTHS MOHOJIOTUYECKON W TUAIOTUYECKON pedyr, YMEHHUS BBIpaXaTb CBOM MBICIH U
CIIOCOOHOCTBH BBICITYIIATh COOECEIHHKA, MMOHMMAaTh €ro TOYKY 3pEHUs, NMPU3HABATH HPABO
APYroro 4ejoBeKa Ha HHOE MHEHUE;

¢dbopMHpOoBaHHE YMEHHUH BOCIPUHHMATH, NEpepadaThiBaTh U MPEAbSBISATH WHPOPMALHUIO B
CIIOBECHOHM, 0Opa3HOW, CHMBOJHMYECKOH (opmax, aHaTM3UpOBaTh M HepepadaThHIBATH
MOJTyYeHHYIO HH(OpMAIHIo;

BBIJICJIATh OCHOBHOE COJIEpP)KaHHUE NPOYUTAHHOTO TEKCTAa, HAaXOAWTh B HEM OTBETHl Ha
MIOCTaBJICHHBIE BOIPOCHI U U3JIaraTh €ro;

IIpeameTHbIe pe3yabTaThl 00y4YeHHs

Ha YPOBHE 3anomunanui
(1)I/I3I/I‘~I€CKI/I€ BCJIIMYMHBI U KX YCJIIOBHBIC O603Ha‘~I€HI/IH, CANMHUIBI M3MCPCHUA: 3apsa, CUJla TOKa,
HaIIpsAKCHUEC, COITPOTHUBIICHUC, SJICKTPUYCCKAsA €EMKOCTD, (bOpMyJ'IBI JaHHBIX (1)H31/I‘{€CKI/IX BCIINYHMH,

¢busnueckre npuOOpkl: aMIEePMETP, BOJIBTMETP, OMMETP.

BocpousBoaunTs:

ONpENEICHUS IOHATUH: JIIEKTPUYECKUM TOK, JJIEKTPUUYECKOE II0J€, JJIEKTPOH, IPOTOH,
HEWUTPOH, aTOM, MOJIEKYJa

OIpEIEIICHHUE 110 IIJIAHY: CWJIBI TOKA, HAIIPSDKEHMSI, COITPOTUBIICHUS, JIEKTPUYECKON EMKOCTH;
I‘pa(l)I/IKI/I 3aBUCHMOCTHU: CUJIbI TOKA OT HAIIPSAXKCHUA, CUJIbI TOKA OT COIIPOTUBJICHU.
pa3anyaTh IOCIEAOBATENBHOE U NMAPAIICIIBHOE COEAMHEHUE IIPOBOAHUKOB B DJIEKTPUYECKUX
LEISX.

OnuceIBaTh:

HaOJI0JIaeMbIe  JIEHCTBUS  AJIGKTPUYECKOTO TOKA: CBETOBOE, TEILUIOBOE, MAarHHUTHOE,
XHMHYECKOE.

Ha ypoeéne nonumanusn

CYILLIECTBOBAHUE PA3JIMYHBIX BUJ0B HOCUTEIIEN IEKTPUYECKOrO TOKA;

Pa3IMYHBIN XapaKTep HOCUTENN IEKTPUYECKOr0 TOKA B MPOBOJHUKAX, ITOJYIPOBOJHUKAX U
JNEKTPOJINTAX.

3aBUCUMOCTB COIPOTUBIICHUS ITPOBOIHHKA OT JUIMHBI, CEYEHUS U MaTepHaIa.

OOBSICHATH CYTh KOPOTKOTO 3aMbIKAHHUSI.

OOBSICHATBH YCTPOICTBO 3JIEKTPOHATPEBATEIBHBIX TPHOOPOB.

Ymemo:
Ilpumenamo 6 cmanOapmHvIX CUMYAYUAX:

OTIpeNIeNIATh HEU3BECTHBIE BEIIMYMHBI, BXOIAIINE B GopMyIibl: 3akoHa Oma, 3akoHa J[Koyis -
Jlenua, 351eKTpUUECKON EMKOCTH, COIIPOTUBIICHHUS;

CTPOUTH Tpa(UKH BOJIBT - AMIEPHBIX XapaKTEPUCTUK MPOBOJHHKA;

HAXOJUTh MPOSIBIICHUE TEIJIOBOTO JICHCTBHS TOKA B OBITY U TEXHHUKE;

pemaTh 3aJa4u Ha BUABI COCIMHEHUHN IIPOBOJHUKOB;

YEPTUTH DJIEKTPUYECKHUE CXEMBI LIETIEH.

Ipumenamo 6 HeCMmaHOApMHBIX CUMYAYUAX

IUTAHUPOBATH MOUCK PEUICHUS MPOOIEMBbI, OLIEHUBATH MOJy4YE€HHBIE PE3YIbTATHI;
UCIOJIb30BATh TEOPETUUYECKUE METO/Ibl HAYYHOTO IMO3HAHUS;

pemnrath KOMOMHUPOBAHHBIC 33]]a4 HA KOMOMHUPOBAHHOE COSIMHEHHE ITPOBOTHUKOB
pemaTh 3aJ1a4i Ha pacyeT Pa3BUBAEMOM MOITHOCTH B JIEKTPUUECKHUX LIETISIX.

Knaccuduimpoars:

®PA3JIMYHBIC BUIbI COCJIMHEHU N 3JIEMEHTOB QJICKTPHUYCCKUX ueneﬁ.



1.3. DieKTpoMarHuTHbIE SABJIeHUs (6 4acoB).

JIn4HOCTHBIE Pe3yJIbTAThI 00yUCHUS:

® CaMOCTOSITEIILHOCTh B MPUOOPETEHNUN HOBBIX 3HAHWH U IPAKTUUICCKUX YMEHU;

¢ (GopMUPOBaHUE IIEHHOCTHBIX OTHOIICHHU APYT K IPYTY; K aBTOpaM OTKPBITUH B H300pETCHUH,
K pe3ylbTaTtaM o0y4eHus;

® pa3BUTHE MO3HABATENIbHBIX HHTEPECOB, MHTEJUIEKTYAIbHBIX W TBOPUECKHUX CIIOCOOHOCTEH
y4auuxcs

e MOTHBalMs OO0pa3oBaTEIbHON ACATEIBHOCTH IIKOJBHUKOB HA OCHOBE JIMYHOCTHO-
OPUEHTHUPOBAHHOTO MTOAXO/IA.

MetanpeaMeTHblie pe3yabTaTbl 00y4eHHs :

® BBIICIATH OCHOBHOE COJIEPKAHUE NPOYUTAHHOTO TEKCTa, HAXOAWTh B HEM OTBETHl Ha
MOCTaBJICHHBIE BOIIPOCHI M U3JIaraTh €ro;

e oOpraHuzanus yueOHOU NesSTEIbHOCTH, TOCTAHOBKA LIEJIeH, IIIaHUPOBAHHUE, CAMOKOHTPOJIS;

e (GopMUpOBaHHE YMEHUH BOCHPHHHMATH, IEepepadaThiBaTh W MPEIBIBIATH WHMOOPMAIUIO B
CJIIOBECHOM, OOpa3HOH, CHMBOJWYECKOH (opMax, aHaIU3UpOBaTh M IiepepadaThIBaTh
MOJTyYCHHYIO HH(OpMAaIHio;

® OCBOCHME IPUEMOB JICVCTBUM B HECTAHIAPTHBIX CUTYyaLIHUSIX.

IIpeameTHbIe pe3yJbTAaThl 00yUECHUS:
Ha yposne 3anomunanus;

e (pusmueckue mpuOOPHI: KOMIIAC, MATHUTHAS CTPEITKA;

® [IpaBMJIA MOJb30BAHMS MAarHUTHOW CTPEIIKO;
Bocnpou3poauTs:

¢ 1300pakeHre MarHUTHOTO MOJIS MPSMOTO TOKA U KaTYIIKH;

® 1300paXCHHE CHJIOBBIMU JIMHUSAMH MarHUTHBIC ITOJIS TIOCTOSIHHBIX MAarHUTOB U TTOJISI 3€MJTH,

e mpaBmia OypaBUHKa, MPABO PYKH U JIEBOU PYKH.

Ha ypoene nonumanusn
® MAarHUTHOE I10JI€, KaK MEpY 3JIEKTPOMAarHUTHOTO B3aUMOJICHCTBHUS;
OOBSICHATE:
e MarHuTHble SIBJICHHS, CBSA3aHHBIC C MPOSBICHUEM MArHUTHBIX MoJed 3emiid, TOKa W
IMOCTOSIHHBIX MarHUTOB.

Ymemo:
Tpumensmo 6 cmanOapmMHbIX CUMYAYUAX:

® OIpEAeNATh MOJ0CA KaTYUIKH, 10 KOTOPOH IPOTEKAET TOK;

® [IPUBOJUTH MPUMEPHI HAIPABJICHUS CUIIOBBIX JJUHUM MOJISI IPU B3aUMOJICUCTBUM MAarHuTOB.
[TpyuMeHSTh:

® pelmiaTh KAUeCTBEHHBIC € 3a1a4Hu.
Tlpumenamo 6 HecmaHOApPMHBIX CUMYAYUSX.

® I[JIAaHUPOBATH MIOMCK PEIICHUS TPOOJIEMBI, OIICHUBATH ITOJTYICHHBIC PE3YJIbTATHI;

e pelIaTh 3a/1a4M Ha ONPEIEIICHUS ABUKECHUS 3apsHKEHHOM YaCTUIIBI B MATHUTHOM ITOJIE.




1.4.CBeToBbIe siBJeHUdA (8 yacoB)

JInyHOCTHBIE Pe3yJIbTATHI 00yYeHHsI:

CaMOCTOSITENIbHOCTh B PHOOPETEHUN HOBBIX 3HAHUH U MPAKTUUECKUX YMEHUH;
(dbopMHpOBaHKE IICHHOCTHBIX OTHOIICHUHN JAPYT K JIPYTY; K aBTOpPaM OTKPBITUH U N300pETeHUH,
K pe3ylbTaTtaM o0y4eHus;

yOeXACHHOCTh B BO3MOKHOCTH ITO3HAHUS MIPUPO/IbI, YBAXKEHHE K TBOPIIAM HAYKH U TEXHHKH,
OTHOIIEHHE K (PU3HKE KaK K 3JIEMEHTY O0IEeUYeIOBEUECKON KYIbTYPbI;

MOTUBaLIUA O6pa3OBaT€JIBHOI>'I JACATCIIPHOCTH IIKOJBHHUKOB Ha OCHOBE JIMYHOCTHO-
OpPUEHTUPOBAHHOTO MOAX0/IA.

MetanpeaMeTHblie pe3yabTaTbl 00y4eHHs :

OCBOCHME NPUEMOB JICHCTBHUI B HECTAHAAPTHBIX CUTyalUsIX.

(dbopMUpOBaHHE YMEHUN pabOTaTh B TPYIIIE, BECTH JUCKYCCHIO, ITPEICTABIATh U OTCTauBATh
CBOM B3I'JIAbI 1 y6€)KI[€HI/I$[;

Pa3sBUTHUA MOHOJIOTHUYECKON | I[HaHOFquCKOfI peur, yMCHHA BbIpaXXaTb CBOW MBICIU U
CIOCOOHOCTH BBICIYIIATh coOeceqHHKa, MOHUMAaTh €ro TOYKY 3PEHHUs, MPU3HABATH IMPABO
JPYroro 4ejoBeKa Ha MHOE MHEHMUE;

OBJIAACHUEC 3BPUCTUYCCKUMHU MECTOAAMU PCIICHUSA HpO6JIeM;

npUOOpETEeHHE OMbITa CAMOCTOSTENBLHOTO MOWCKA, aHajdu3a M oTOopa HWHGPOpPMALUU C
UCIOJIb30BAHUEM PA3IUYHBIX HCTOYHUKOB M HOBBIX HH(OPMALMOHHBIX TEXHOJIOTHH IUIs
pCeICHUA IMO3HABATCIIBHBIX 3a/1a4;

IIOHUMAaHHUC pasnnqnﬁ MCKAY HUCXOIHBIMU (1)aKTaMI/I 1 runore3amMu Ijisi ux O6’I)$ICH€HI/I$[,
TEOPETUYECKUMH MOJICNIIMU U peabHbIMU O0BEKTaMU;

IIpeaMeTHbIE pe3y/ibTATHI 00yYeHHSI:
Ha ypoene 3anomunanus

dusznyecKkue BETUYMHBI W WX YCIOBHBbIE OO0O3HAYEHUS, EAMHHIIBI H3MepeHus: (okyc,
ONTUYECKAs CHJIA JIMH3BL;

¢du3nveckne mpudOpkI: JTMH3HI, 3epKaja;

YCTPOMCTBO U JIEHCTBUE TIEPUCKOIIA);

BocpousBoauTs:

OIMPCACIICHUC 110 IVIaHY: OIITUYCCKasA CrJia JIMH3bI, 3aKOH OTPAKCHHUA U 3aKOH IIPCIIOMIICHUA

Ha YDOBHE ROHUMAHUA

SIBIIGHUS TIPEJIOMIICHUS U OTPAKEHUS;
MoJIyuYeHre N300pakeHUii B 3epKale;

MoJIyuyeHHe N300pakeHU! B JTMH3E COOMPAIOIIEH 1 pacCerBAarOIIeiH;
MOJTy4eHHS N300paKEeHHI B TJ1a3€ YeIOBEKa.

Ymemo:
Tlpumenamo 6 cmanOapmHvIX CUMYAYUAX:

MPUBOANUTH IIPUMEPHI PA3IIMYHBIX BUI0B H300paKCHUH B ONTHYECKUX yCTPOHCTBAX;
CTPOUTH U300paKEHUS Ha YEPTEXKE

HpuMeHﬂmb 6 HecmaHdapmelx cumyayusix.

IJIAHUPOBATDH IMMOUCK PCIICHUSA HpO6HeMI>I, OLICHUBATH IMOJTYYCHHBIC PE3YJIbTATHI,
HCIIOJIB30BAaTh TCOPCTUUCCKUEC METOAbl HAYIYHOI'O IIO3HAHUSI.



Coaep:xanue y4eOHOro MaTepuasia u
TpeOOBaHUS K YPOBHIO NOATOTOBKH YYALMXCH
IoBTOpenue(2 yaca)
CYM: no kypcy ¢usuku 7-oro kiacca. [leppoHadasibHbIE CBEIEHUS O CTPOSHUU BEIIECTBA.
B3aumoneiictBue Ten./laBienne TBEpAbIX TN, )KUJIKOCTEH U ra3oB. Pabota. MomHoCTh. DHEprusi.

TemnoBble siBJIeHHsI (22 Yyaca).
Baok Nel. TenusioBoe nBu:kenune. Buabl Tersionepenayu.
CYM: Temooe asmxenue. Temneparypa u e€ uzmepenue. [lkana [enbcus. AGCONIOTHBIN HYITb.
Bnytpennss sneprus tena. Buasl Tenonepegaun: TeIIONPOBOIHOCTb, KOHBEHLIUS, U3IyYCHHE.
Crioco0bl I3MEHEHHS BHYTPESHHEH YHEPTHH Tea .
Baok Ne2. Koiu4ecTBO TENJIOTHI
CYM: KonnuecTBo TEMIO0ThL. Y AelbHas TEIIOEMKOCTb BELECTBA. Y Ie/bHAs TEIJI0Ta CTOPAHUSL. .
JL.P. No 1 «CpaBHeHUE KOAMYECTB TEIJIOTHI IPYU CMENTMBAHUH BOJIbI PA3HOW TEMIIEPATypPhI».
JLLP. No 2 «M3MepeHune yeapHON TEMIOEMKOCTH BEIIECTBAY.
JL.P. No 3 «M3mMepeHue BIa)KHOCTH BO3LyXay.
K.P. Ne [ «Tennosvie agnenusi»
Baok Ne3. U3meHeHue arperaTHbIX COCTOSTHUI BellecTBA.
CYM: Paznuunbie cocTosiHUS BellecTBa. [InmaBnenue n oTBepieBaHNE KPUCTATUIMYECKUX TE.
VnenwpHas Temnora muasiaeHus. Bnaxuocts Bo3ayxa. Mcnapenue. Konaencamus. Kunenue.
VY nenbHas TerioTa npeodpasoanus. [I[peoOpa3oBaHne YHEPTUH B TEIIOBBIX SBJIICHUSAX. [[BUTaTens
BHyTpeHHero cropanus. [lapoas Typ6una. KII/] TemnoBoro nqurarens. DKoJIOruueckue mpooieMsl
MCITOJIb30BAHUS TEIIJIOBBIX MAIINH.
K.P. Ne 2. «H3menenue azpecamuublx COCMOAHUL 8eUieCmea
2. DaekTpuyeckue sipjaeHus (27 4acoB)
Baok Nel. DuekTpudeckne siBJIeHUSA
CYM: Dnextpuueckuii 3aps (HOCUTENH - IEKTPOH WK IPOTOH). Mozens cTpoeHus aroma. 3aKoH
COXpaHEHHUs JEKTPUUECKUN 3apsia. DIEKTpUUYECKoe mose. DIeKTpoH [IpoBOIHUKY, TUAEKTPUKH U
MOJIyITPOBOIHUKH. HanpskeHHOCTD 3ieKTpudeckoro moiist. 3akoH Kynona. DnekTpocraTudeckas
WHIYKIUS.
Yuawueca oonorcnot 3namo u nomnume:
- CMBICIT (PU3UYECKUX BEJIMYUH: DNIEKTPUUECKUM 3aps]], HAMPsHKEHHOCTD SJIEKTPUUYECKOTO MOJIS;
- IPEACTaBIICHUE 00 IEKTPUUCCKUX 3apsiiaX HX JCTUMOCTH, 00 IJCKTPOHE KaK HOCUTEIIE
HAaMMEHBIILIETO 3JIEKTPUUYECKOI0 3aps/ia, O SIIEPHON MOJIETN aTOMa U CTPYKTYpPE UOHOB;
-CMBICIT (PH3UYECKIX 3aKOHOB: COXPaHEHUS JIEKTPUIECKoro 3apsiaa u Kymona.
Yuawueca oonscrvt ymemon:
- pUcoOBaTh MOJIEJIb aTOMa BOJIOPO/A;
- OMUCBIBATH U OOBSACHATH PUINYECKUE SIBICHUS: SICKTPU3ALIHIO TEJl, B3AUMOJICHCTBUE
AIEKTPUUECKUX 3aPSI0B;
- OOBSICHATH YCTPOMCTBO U MPUHIUI ICHCTBUS JIIEKTPOMETPA.
Baox Ne2. DuiekTpnyeckuii TOK.
CYM: Dnexrpuyeckuid ToK. ['aibBaHUYECKUI 3€eMEHT. DeKTpuieckas uemnb. Cuiia Toka.
Amnepmertp. Hanpsbkenue. DnekTpuueckoe corporuiieHne. 3akoH OMa a1 yyacTtka uenu. Peocrar.
BonbT™meTp. AKKyMyJIsATOPBI.
JL.P. Ne 4 «C60pKa 2JIeKTpUYECKON IIeNU ¥ U3MEPEHUE CUIIbI TOKA Ha PA3TUYHbIX €€ yJacTKax»
JL.P.Ne 5 «M3MepeHune HanpsHKeHUs Ha PAa3IuYHbIX yYacTKaxX JIEKTPUUKON LN
JI.LP.No 6 «PerynupoBaHue CUJIbl TOKa PEOCTATOM
JI.LP.Ne 7 «M3MepeHune cOnpoTUBIICHHS TPOBOAHUKA IPU MOMOIIM aMIIEPMETPA U BOJIbTMETPAY.
Baok Ne3. CoenuHeHue NpoBOJHUKOB B IeNN
CYM: [locnenoBarenbHOCTh COEIMHEHUS POBOIHUKOB. [lapamiensHoe coenHeHne NpoBOIHUKOB.
CwmenanHble COeTMHEHUS! TPOBOIHUKOB.
K.P. Ne 3 « Dnexmpuueckuii mok. 3akon Oma onsa yuacmra yenu. CoeOuHenusi npo8OOHUKO8»
Yuawueca oonscnvl 3namo u nomnumas:
[TocnenoBarenbHOE U MapAIJICIBHOE COSAMHEHUE TTPOBOHUKOB.
Yuawueca oonscrnvt ymemon:




-coOMpaTh MPOCTEHIINE AIEKTPUIECKHE LIETIH U YePTUTh CXEMBI;
- Ie7IaTh aHAJIN3 COCIMHEHUH B JIEKTPUUECKON LIETIH.
Baok Ne4. PaboTa 1 MOITHOCTD 3JIEKTPUYECKOT0 TOKA
CYM: PaboTta u MOUTHOCTB AJIEKTPUYECKOr0 ToKa. HarpeBaHue npoBOJHUKOB 3JIEKTPHUECKUM
TokoM. 3akoH [xoyns - Jlenna. KITJ[ ycranoBku KonaeHcarop. Dnexkrpuueckas eMKOCTb. DHEPrus
KOHJIEHCATOopa.
- IpaBHJIa TEXHUKH OE30MACHOCTH MPH PAdOTE C ANMEKTPUUSCKUMH LETISIMHU
JL.P. Ne 8 «M3MepeHre MOIIHOCTH U PA0OTHI TOKA B AIEKTPUUYECKOM JTamme)
K.P. Ne 4 « Dnexmpuueckue saenenus. Paboma u mownocms 21ekmpuyecko2o moxkay.
3. DJIeKTPOMATHUTHBIE SIBJIEHUs (6 4acoB).

CYM: Onwit Opcrena. MaruutHoe moisie TOKOB. MarnutHoe moisie. [locTostHHBIE MarHWTHI.
MarHuTHOE MOoJ€e 3JIEKTPUYECKOTO0 TOKa. MarHuTHOE Moje KaTyIIKHM ¢ TOKOM. MarHuTHoe moje
3emun. JInHUM MarHUTHOM WMHIAYKIMU. B3aumonelictBue MaruuToB. J[eiicTBME MarHMTHOTO IOJIS HA
MIPOBOJIHUK C TOKOM. DJIEKTPUUYECKUI IBUTATEIb
JL.P.Ne 9 «COOpKa 37I€KTPOMAarHUTa M €r0 MCIIBITAHUS
JI.P. Ne 10 « Mi3ydeHue paOoThl 3JIEKTPOIBUTATEIIS HOCTOSHHOTO TOKaY.

4.CperoBble siBjeHUs (8 4acoB).

Baok Nel CBeTtoBble siBjIeHUS

CYM: UHctounuk ceta. [IpsmonuneitHoe pacnpocTpaHeHue cBera. OTpaxeHue cBera. 3aKoH
oTpaxkenus. O6pa3oBaHue TEHU U MOJIyTEHHU. 3aKoH npenomiienus. [Imockoe 3epkano. 3epkanbHoe U
paccesiHHOE OTPaKEHUE CBETA.

Jlynnsle 3aT™Menus. 3epkaibHoe u quddy3Hoe orpakeHue. MHOTOKpaTHOE OTpaskeHHeE.

Baok Ne2 Ontnueckne npuéopsl

CYM: Jlunsel. Ontuueckas cuiia auH3bl. @oroannapart. ['na3 u 3penue. Ouku. Jlyna. JIBuxenue
HeOeCHBIX Tell Ha Hebe.

JLLP. Ne 11 «ITonyuenue n300pakeHUi ¢ TOMOIIBIO JTUH3bDY.

5. IMoBTopenne 3 uaca.

4. KanengapHo - teMatnueckoe mianupopanne ®I'OC 8 kaace.

Ne Tema ypoka KosmuecTBo [Mara nposezne
YPOKa 4acos HHSA
TJIaH | dakt
| IloBTOpEHUe-24.
l. IlepBoHayabHbBIE CBEIEHUS O CTPOCHUNU 1
BenlecTBa. Bzaumonenicreue el
2. JlaBneHue TBEpABIX TeEIl, )KUAKOCTEN U ra30B. 1
Paborta. MouiHocTh. JHEprusi.

TemnoBble siBJIeHUs. (22 yaca)

3. TermtoBoe nBuxenue. Temneparypa. 1
BuyTpeHnHss sHeprusl.

4. CriocoObl U3MEHEHUS BHYTPEHHEN S3HEPIUU 1
Tena.

5. Tennonposonnocts. Koneknus. M3nydyenue. 1

6. BBoanas koHTpOJILHAsSE padoTa 1

7. Oco0eHHOCTH PA3IMYHBIX CIIOCOO0B




temonepenayu. Ilpumepsl Temionepeaadn B
IIPUPOJIE U TEXHUKE.

8. KonnuectBo Temnotsl. Enunuiiel konuyecTBa
TEIUIOTHL. Y JIeNIbHAs TeIIOEMKOCTb.

9. KonunuectBo Temnotsl. Enunuiiel konuyecTBa
TEIUIOTHL. Y JIeNIbHAs TETUIOEMKOCTb.2

10. | Pacuér konmuuecTBa TEIIOTHI, HEOOXOAUMOTO
JUTsl HAarpeBaHMsI TeJla WU BBIIEISIEMOTO UM
pH oxJaxaeHuu. Jlabopamopnas paboma
Nel «Cpagnenue konuuecme meniomeul npu
CMeulu8anuu 600bl PA3HOIL MEeMnePamypvl)

11. | 3akoH coxpaHeHus U MpPEBpaILEHUs] YHEPTUU
B TEIUIOBBIX U MEXaHUYECKHUX MPOLIeccax.

12. | Jlabopamopuasa paboma Ne2 «H3mepenue
Y0eIbHOU MEen10EMKOCIU MEEPD020 menay

13. | DHeprus Tomiuaa.

14. | YnaenbHas TerioTa Cropanus

15. | ArperaTHble COCTOSIHUS BEILIECTBA.
[InaBnenue u oTBepIeBaHUE
KpUCTAITU4ecKuX Tell. ['paduk riaBneHus u
OTBEPICBAHUSI.

16. | YaenpHadg TemiaoTa IIaBICHU.

17. | Ucnapenue. [lornouenue suepruu npu
WCIIApEHUH KUAKOCTH U BBIJICJICHUE €€ MpH
KOHJICHCALIUH.

18. | BrnaxHocts Bo3ayxa CriocoObl onpeaeneHus
BJIYKHOCTH BO3/yXa.

Jlabopamopuasa paboma Ne3 «H3zmepenue
611ANHCHOCIU 8030YXA»

19. | Kuneunwne. Y nenbpHas TEILIOTa
napooOpa3oBaHUs M KOHICHCAIIHH.

20. | Pemrenue 3amau

21. | Pabota ra3a u nmapa npu paciupeHum.
JIBuraTesnb BHYyTPEHHETO CTOPAHMSI.

22. | ITaposas typOuna. KIIJ[ TerioBoro
JIBUTATEJISI.

23. | Pewenue 3anau. [logroroBka Kk KOHTPOJIbHOMN
pabote

24. | KontpoabHas padora Nel «TemioBbie
SIBJICHUS»

DileKTpUYecKHe siBJIeHUus (27 4acoB)

25. | Dnektpuzanus TNl MpU CONPUKOCHOBEHUH.
B3anmMopeicTBre 3apsyKeHHBIX TEIl.

Pabora Hajg ommoOkamu.

26. | DEeKTPOCKOIl. DIEKTPUUECKOE MOJIE.

27. | JenuMocTh 3JIEKTPHUUECKOro 3apsia.
Ctpoenue aroma.

28. | OObsicHEHHE IEKTPUUECKUX SIBICHUU.

29. | IIpoBOJHUKH, MOTYTIPOBOAHUKHU, U
HETPOBOJIHHKH AJICKTPUUECTBA.

30. | Dnekrpuueckuii Tok. UcTouHMKH

QJICKTPHUYICCKOI'0 TOKA.




Ypok u3ydeHusi HOBOTO MaTepuaa.

31. | DaexTpuyeckas 1enb U €€ COCTaBHBIE YaCTH.
[TpaBwia TexHuKu 6e30macHOCTH IpH paboTe
C DJIEKTPUYECKUMHU [EMSIMU

32. | DnekTpuyeckuil TOK B MeTainax. [lencTeus
9JIEKTPUYECKOTo Toka. Hampasienue Toka.

33. | Cuma Toka. EnMHUIEI CUIIBI TOKA.

34. | Amnepmetp. 3MepeHue cuiibl
ToKa. .Jlabopamopnasa paooma Ned «Coopka
91eKmMPU1ecKoil yenu u uzmepeHue Cubl
MOKa 8 eé pa3nuuHbIX YUacmKkaxy

35. | Dnektpuyeckoe HanpspKeHUe ENMHUIBD
HanpspkeHus. Bonbtmerp. M3mepenue
HANPSKEHUS.

36. | Jlabopamopnaa padoma Ne5 «H3mepenue
HANPANCEHUA HA PA3TUYHBIX YUACMKAX
INEeKMPUUECKOU Yenuy

37. | DnexTpuuecKkoe COpOTUBICHUE
MIPOBOJTHUKOB. EJIMHUIIBI COMPOTUBIIECHUSI.

38. | 3aBUCHUMOCTb CHJIBI TOKA OT HAIIPSKEHMUS.
3akon OMa 1151 y4acTKa 1enu.

39. | Pacuér conpoTuBIEHHS TPOBOAHUKOB.

Y aenbHOe CONPOTUBIICHHE.

40. | Peocratsl.

Jlabopamopnas paboma Ne6
«Pecynuposanue cunvt moxka peocmamom»

41. | Jlabopamopuasa padoma Ne7«Onpeoenenue
CONPOMuUGIEeHUA NPOBOOHUKA NPU ROMOUU
60JIbIMMEmMpPa U AMnepMempar

42. | IlocaenoBaTenbHOE COEAUHEHNE
MIPOBOJHUKOB

43. | IlapannenbHOE COEUHEHHE TPOBOJIHUKOB.

44. | Peurenue 3agau.

45. | PaboTa 1 MOIIHOCTH 3JEKTPHUUECKOT0 TOKA.

46. | Jlabopamopuas pavoma Ne8 « Hzmepenue
MOWHOCIU U padomuvl MoKa 6
971eKmMpUu4ecKoil 1amne)

47. | HarpeBanue npoBOJHUKA JIEKTPUIECKIM
TokoM 3akoH Jlxoyns-Jlenua. Jlamna
HaKaJIMBaHUs

48. | . DnexTpoHarpeBareabHble TPUOOPHI.
KopoTtkoe 3ambikanue. [Ipegoxpanuren.

49. | Pemenue 3anau.IlonroroBka Kk KOHTPOJILHOU
pabore.

50. | KontpoJsbHas pabora Ne2 no teme:
«JIeKTpHYECKH e ABICHU D)

51. | Kongencarop.

Pabora Hajg ommOKamH.
DJIeKTPOMArHUTHBIE siBJIeHHs (6 YacoB)

52. | MarauTHOe noJjie. MarHMTHOE 10JI€ MPSIMOTO |




TOKa MaruuTHsbIe JIMHHUH._.

53.

MarauTHOE MoJIe KaTyIIKH C TOKOM.
DNEeKTPOMarHUTHI.

[IpumeHeHue 3MeKTPOMarHuToB.
Jlabopamopnasa pavoma Ne9 «Coopka
INNEKMPOMAZHUMA U €20 UCNbIMAHUE)

54.

IlocTostHHBIE MAarHUTHL. MarHUTHOE HOJIE
HOCTOSIHHBIX MAarHUTOB. MarHuTHOE I10JIE
3emMitn.

55.

JleiicTBrE€ MarHUTHOTO TIOJISl HA IPOBOTHUK C
TOKOM. DJIEKTPUYECKHI IBUTATEb.
Jlabopamopuas pavoma NelO «H3yuenue
INEKMPUUECKO20 08U2amesisi NOCMOAHHO20
mMoKa Ha moodeau)

56.

Y CTpOUCTBO 2IIEKTPOU3MEPUTEIBHBIX
npubopos. IloaroroBka Kk KOHTPOIBHOMN
pabote

57.

Kontpoabnas padora Ne3
«JIEKTPOMArHUTHBIE SIBJIEHUS»

CBeTOBbIE ABJICHUA

(8 yacon)

58.

Pabora Hag ommOkamu.VICTOUHUKH CBeTA.
PacnpocTpanenue csera.

59.

OTtpaxkeHue cBeTa 3aKOHbI OTPAKEHHUSI CBETA.
[T;mockoe 3epkaio.

60.

HpeJIOMJ'IeHI/Ie cBera. JInazel. OnTrueckas
cuJia JIMH3bI

61.

N3o0paxeHus1, 1aBaeMble JIMH30M

62.

. Jlabopamopnan paboma Nell «Ilonyuenue
u3oopasicenus npu nomowiu 1un3el » 1'naz
Y 3pCHUE

63.

Pemenne 3amau.IToAroToBka K KOHTPOJIBHON
pabore.

64.

Kontpoabnas padora Ne4 «CBeroBbie
SIBJICHH D)

65.

.Pa6ora Hax ommoOkamu. Bugumoe aBmkenne
CBETHIIL.

IloBTOpeHme-3 4.

66.

[ToBTOpenue kypca Gpusuku 8-oro
kiacca.llonroroBka K HTOrOBOM
KOHTPOJILHOM padoTe.

67.

Hrorosasi KoHTpoJIbHasi padoTa MO Kypcy
¢usukm 8-oro kiaacca.

68.

Pabora Hajg ommoOkamu.




IMPUJIOKEHHUE Nel

IlepeyeHb KOHTPOJIBLHBIX MepONPUATHI, popMmbl. [lepHOANYHOCTH M MOPAIOK TEKYLIEro
KOHTPOJIsl YCIIeBAeMOCTH — KOHTPOJIBHBIX, 324€TOB, CAMOCTOATEIbHBIX PA0OT M T.A.), TEMbI

JIA00PATOPHBIX M NPAKTHYECKHUX PadoT

KouTpoabHbie paboThl

JaTra

I1JIaH

bakT

JlaGopaTop-
Hble pabOThI

JaTra

I1JIaH

bhakT

BBoaHas koHTpoOJIbHAsS
paborta

JL.LP. Ne 1 «CpaBHeHue
KOJIMYECTB TEIUIOTHL IPU

CMCIIIMBAHNH BO/JbI [28.3H0171
TEMIICPATYPhI».

K.P. Nel « TemnoBrle
SIBJICHUS

JL.P. Neo 2 «M3mepenue
VIEJIbHOU TEIIOEMKOCTH

BCHICCTBA».

K.P. No2 « JI.P. Ne 3 «M3mepenue
DIEKTPUUCSCKUE BJIAYKHOCTH BO3YXay.
SABJICHUI

K.P. No3 « JL.P. Ne 4 «COopka
DIEeKTPOMArHUTHLIE DJIEKTPUUECKON LIENH U
SIBJICHUS M3MEPEHNE CUIbLI TOKA Ha

Pa3JINYHBIX €€ yJacTKax»

K.P. N4 « CBeroBble
SIBIICHUSI

P.Ne 5 «M3mepenne
HaOopsDKEHUS Ha PA3JINYHBIX
YYaCTKaX JJIEKTPUYKON LIETTN)

K.P. «MTorosas

JLLP. Ne6 «PeryiumpoBanue
CHJIBI TOKA PEOCTATOM).

JL.LP.Ne 7 «M3Mepenue
COIIPOTHUBJICHUS OIPOBOJHUKA
IPU IIOMOIIM aMIIEPMETPA U

BOJIETMECTPA».

JL.P. Ne8 «M3Mmepenne
MOIIHOCTHY U pa0OTHI TOKA B
JJIEKTPUUYECKON EITN»

JL.P. Ne9 «COopka
QJICKTPOMAIrHnuTa U UCIIBITAHUC

€ro JICHCTBHS

JLLP. Ne10 «M3yuenne
DJIEKTPOABUTATEIIS
IIOCTOSIHHOT'O TOKa»

JLLP. Nol1 «Jlonydyenue
M300payKEHMs C IIOMOILILIO
JUH3bDY




IMPUJIOKEHHUE Ne2

KonTpoJsbHbie padoTsl 11 yyamuxces 8 kiaace

Beoonas xkonmponvnas paboma Bapuanm 1

1. Bopa ucnapuiacek u npeBparuiach B nap. Kak npu 3ToM H3MEeHWIOCH JBH)KEHUE U
pacnoJjoxxeHue Moiekya? M3MeHnaich u npu 3TOM caMHu MOJIEKYJIbI?
2. bop3as pa3zBuBaet ckopocTs 10 16 M/c. Kakoii myTh OHa MOXET IPeo1oJIeTh 3a 5

MUHYT?

3. Haiigure Bec Tema maccoii 800 r. M3o0pasuTte Bec Telia Ha 4YepTeKe B BHIOPAHHOM
Mmaciurabe.

4. Kakoe naBieHue oKa3bIBaeT MaJdburK Maccoil 48 Kr Ha MOJI, €CIIH IO b MOOIIB €ro
o0yBu 320 cm?

5. Kaxas pabora coBepIIaeTcs IPU PABHOMEPHOM TI0JbEME TPAHUTHOU IUIUTH 00BEMOM 2
m> Ha BeicoTy 3 M . [TnoTHOCTS rpanuTa 2700 kr/m?
BBoanas koHTposbHas pabota Bapuant 1

[Touemy apomar JyxoB UyBCTBYETCS HA pacCTOSIHUU?

C xakoil CKOPOCTbIO IBMXKETCS] KUT, €CIIU JJIS IPOXOXKIAECHUS 3 KM eMy oTpeboBanoch 3

muH 20 c.

3. HaiiguTe cumy TsKecTH, JEHCTBYIOIIYIO Ha Teno Maccou 1,5 1. U300pa3ure cuiy TshkecTu
Ha YepTexe B BHIOpAaHHOM MaciTade.

4. Ha xakoii rimyouHe nasieHue Bosl B Mope paBHo 2060 kI1a? ILnoTHOCTE MOPCKOIT BOJIBI
1030 xr/m3

5. CKOJBKO BpeMEHH JI0JKEH paboTaTh HacoC MOUIHOCTHIO 50 KBT, 4T00OBI 13 MI1aXThI

riy6unoi 150 M otkauars Boxy o6bemom 200 M*  TlnorHocTs Bobr 1000 kr/m?

N —

Koumponvnas pabomaNel «Tennoegvie sagrenusny
1 BapuaHt

1. Kakum criocoOom Teruionepenadu ocyecTBisiercs nepenaya suepruu ot Comnnia k 3emie?
A) TennonpoBOAHOCTHIO,
b) uznyuenuewm,
B) xonBekmuei,
I') Bcemu BuiaMu riepeyriciicHHbIMA B A, b, B.
2. Kakas pusnueckasi BelIMuMHa ONpeesisieT KOJIUYECTBO TEIIOThl, HEOOX0AUMOE JUIsl HarpeBaHUs
BeniecTBa maccoi 1 kr na 1°C?
A) ynenbHast TerI0eMKOCTb.
b) ynenpHas Teruiora riaBieHus,
B) ynenpHas Temiora cropanus,
I') cpenu 0TBETOB HET NMPABUIBLHOTO
3. IIpu kakoM mporiecce KOJMUECTBO TETIOTHI BRIYUCIsAETCS 1Mo hopmyne Q=mg ?
A) ipu HarpeBaHuH,
b) npu nnaBnenuw,
B) npu npeBpariienun )KuaKoCTy B map,

I') cpenu 0TBETOB HET MPABUIBHOTO.



4. O0bsAcHUTE, 3aUeM HYKHbBI IBOWHBIC CTEK/Ia B OKHAX?
5. Kakoii popmyrnoit Haio BOCIONB30BAThCS, I pacueTa KOJIHMUECTBa TEIJIOTHI IPU KPUCTATUIU3AINH
(oTBepaeBanum)?
ba3zoewtii yposens
6. Kakoe xonmudecTBO TeruioTel HeoOXxoaumo it HarpeBanus 200 r amomunus ot 20 °C o 30 °C?
V nenapHas TemioeMkocTh amroMuans 920k /xr °C?
7. Kakoe KOIM4YeCTBO TEIIOTH HEOOXOIUMO 3aTPATUTh, YTOOBI paciiaBUTh1(0 K CBUHIIA B3STOTO MU
TeMIepaType IiaBienus? Y aenbHas TeIyIoTa aBIeHus CBUHIA cocTasiser 2,5 10% Jik/kr.
Ilosviuiennutii yposens
8.CKOJIbKO Ha/I0 C’KeYb KAMEHHOTO YTJisi, 4ToObI pactuiaButh 500 r jibJa, B3ATOTO MPHU TEMIIEpaType -
20 °C? Bocrmoib30BaTbes TaOIUALEH.
9. CkoibpKO HaJ0 cxeub crnupTa, 4Toosl 200 r xenes3a B3sToro npu temmneparype 39 °C nosectu 10
kurieHus1? Bocosib30BaThCs Ta0HIICH.
2 BapuaHT

1. Kakum criocoOom Terionepeiadu OCYIECTBISETCS HarpeB KBapTUPBI 3UMOI?

A) TenjaonpoBOIHOCTHIO,

b) nznyuenuem,

B) xonBeknuei,

I') Bcemu Bumamu repeuriciieHHbIME B A, b, B.
2. Kakas (pu3mueckasi BeIMIMHA OTPEACIISET KOJTUIESCTBO TEIUIOTHI, HEOOXOIUMOE IS OXJTAKICHHUS
BelecTBa maccoit 1 xr va 1°C?

A) yaenbpHas TEIUIOEMKOCTb,

b) ynenbHas Temnnora miaBneHus,

B) ynenbnas Temnora cropanusi,

I') cpean 0TBETOB HET MPABUILHOTO
3. IIpu kaxoM mporiecce KOJMUECTBO TeIUIOThI BhIUUcseTcs no gopmyne: Q=mL?

A) pu HarpeBaHuH,

b) npu nnaBnenuwu,

B) npu npeBparnienun )KuaKkoCTH B Tap,

I') cpenu OTBETOB HET MPABUIIBLHOTO.
4. O0bsicHUTE, TOYEMY BBIpaKEHHUE «I11y0a rpeeT» He BepHO?
5. Kakoit popmynoit Haio BOCTIONB30BATHCSA, AJI pacuyeTa KOJIM4eCTBA TEIJIOThl BBIACIUBIIETOCS TTPU
KOHJIeHCauu?

basoeuviit yposens

6. Kaxoe xonmnuecTBo TermoTel HeoOxoaumo st octeiBanua 200 r amomunus ot 80 °C go 20 °C?

VY nenbHas TermioeMKocTh amoMuaus 920 Jx/kr °C?



7 .Kakoe KOJu4ecTBO TEIIOTHI HEOOXOAMMO ISl OOpAIlIEHHUs B TIap 5 KT BOJIBI, B3SATOM MPHU

TeMIIEpaType KUIIEHHs. Y IelbHas TEMI0Ta Mapoodpa3oBanms Boabl coctasiset 2,3'10% JIk/kr.
Ilogviuennuwiit ypoeens

8. CKOJIbKO HAJI0 CHKEUb IPEBECHOTO YIS , 4TOOBI pactuiaButh S00 I JibJa, B3STOrO MPU TEMIIEPATYpE -

20 C? Bocnoip3oBaThCs TaOIUIICH.

9. CxonbKo Haflo cxxedb Oyporo yriist, 4To0sl 200 T Meau B3sToi pu Temmeparype 85°C no kurneHus?

Bocnonb3oBaTtsest TabIHIEN.

Ne| BemectB | Ilnor | Vo %8 Y. Temnep Y.
0 HOCTh | TEIUIOE | TEIUIOT | TerioT | arypa | Temmep TETUIOT
Kr/M° | MKOCTB | a a IJIaBjae | arypa Buer a
Jbx/kr | mnasne | mapooO | Hus °C | KUIEHH TOIUTMBA | cropan
°C HUSA pazoB. sa; °C us JIx
Jox/kr | Jk/KT /KT
1 | Anromun 5 6 3,81
- 2700 920 3,9-10° | 9,210 660 2467 | Ilopox 06
2 6 13-10
Bona 1000 4200 cmaen | 2,3°10 0 100 JpoBa cyxue 6
3 5 6 14-10
Keneso 7800 460 2,7°10° | 6,3°10 1539 2750 | Topd 6
4 Jlen 900 2100 3.4°10° BOJIa 0 Boga | KameH. yromnn 30g10
> Menp 8900 400 2,110 | 4,8-10° | 1085 2567 | Cnupt 276.10
6 pryrs | 13600 | 140 | @1Z10 03106 | 39 357 ffeBeCH'ym 3410
7 commen | 11300 | 140 | 02710 08100 | 327 1740 | Bypsiit yroms | 1710
8 lcompr | 800 | 2500 | 1,1105 | 09105 | -114 | 78 | Beusmm 4610

Koumponvnasa paboma Ne2 «dnekmpuueckue A6,1eHUA)

1 BapnanT
baszoeviii yposens
1. Kakoii anekrpudeckuid 3apsji UMeeT SJIpo aroma?
2. Kakum mprGopoM Mob3yroTCs A1t I3MEpeHust Crtbl Toka? Kak oH n3o0pakaercst Ha cxeme?
3. Ucnonb3ys cxeMy JIeKTpHUUYECKON LienH, n300paskeHHO! Ha pucl, onpeaenure oduiee

conpotuBieHue, ecimu Ri=2 OMm, Ry=3 Om, R3= 6 Om, R4=5 Om.

| R | R, R3 | R4 —

Puc. 1.
4. Kakoit TOK TeueT uepe3 BOJIbTMETP, €CJIU ero conpoTunieHre 12 kOM U OH OKa3bIBaeT

HanpsbkeHue 120 B?



5. DaexTpuuecKkas nedb, cAelaHHas U3 HUKEJIMHOBOM MPOBOJIOKH, (yaensHoe conpoTusieHue 0,4 Om
MM*/M) AJIMHOM 56,25 M ¥ IUIOIIAABI0 cedeHus 1,5 MM?, IpUCOeIMHEHA K CETH ¢ HanpsokeHueM 120
B. Onpenenute cuity Toka, MPOTEKAIOIIETO O CIIUPAIIH.
IHoeviuennwiii ypoeenn
6. OnpenenuTe 00IIee COMPOTUBIICHUE IIETH MPH TIOCIIEI0BATEIIFHOM COSIMHEHUN TTPOBOIHUKOB,
eciu HanpspkeHue paBHo 3 B, [1=1 A, [=10 A.
7. Ucnionb3ys cxeMy puc. 2, onpeaenute o0liee HanpsHKeHUe B LIETH, €CIIM aMIIepMETp MOKa3bIBaeT 5

A, Ri=2 OmMm, R:=30Mm, Ri=60Mm,

\:I‘Q_D

Puc. 2

8. Cua Toka B nemnu coctasiseT 2 A. Uto 3To o3Hauaet?

2 BapHaHT
baszoewuii yposens
1. Kakoro 3Haka 3apsii UMEET 3JIEKTPOH?
2. Kakoe HamnpspKkeHHe HaJI0 CO3/1aTh Ha KOHIAX MPOBOAHMKA conpoTuBiieHHeM S0 OM, 4TOOBI B HEM
BO3HUKJIA cuiia Toka 2 A ?
3. Ucnone3ys cxeMy 1emu, n300paxeHHoi Ha puc 3 onpeaenure odiiee Hanpspkenue, ecnmu Ur=2 B,

U2:2B, U3=2B, Us=2B.

— Ry | R, Rs | R4 —

Puc. 3
4. KakuM mpubopoM U3MepsIOT HaIlpshKEHHE, KakK 3TOT MPHOOp H300pakaeTcs Ha cxemax?

5. Yepes amOMUHMEBBIN IIPOBOAHKMK HONH 0,7 M ¥ IUIOmaabio nonepednoro cedenus 0,75 mm?
nporekaer TOK cwiod 5 A. KakoBo HampsbkeHME Ha KOHI[AX ATOr0 MPOBOAHUKA? VY jaeiabHOE
CONMpOTUBJIEHHUE anroMuHus pasHo 0,028 OM MM2/M

Hoevuiuennwiii ypogens
6. Ompenenure obmiee HaNpsHKEHUE MPH TOCIEOBATEIIEHOM COSAMHEHUH MPOBOIHUKOB, €CITH

cwia Toka paBHa 3A, Ri=10wm, R>=10 Om.



7.Y4acTOK IIeMu COCTOUT U3 TpeX MpoBOoaHUKOB (puc.4) Ri=20 Om, R»=10Om, R3 =5 Om.

OHpeI[eJ'II/ITe HaIpsKCHUEC LCIH, CCIIN aMIICPMETP ITOKA3bIBACT CUITY TOKaA 2A.

E—@)

Puc. 4
8. 3aBHUCHUT JI1 BEJIMUMHA COMIPOTUBIICHUS ITPOBOHUKA OT HANIPSHKEHUSI HA €T0 KOHI[AaxX?

KouTtpoabHas padcota Ne3 «IJeKTPOMATHUTHLIE ABJIEHU S

1 BapuanTt
3anoaHUTe KPOCCBOPI
1. Jlarckuii yueHsblit
. Cy1miecTByeT y MarHuTHOM CTPEIKH
[manera, y KOTOpOM HET MAarHUTHOTO TTOJISA
OH n300pen AMeKTPOABUTaATENb

[Tone BOKpYT IBIKYIIMXCS 3apsIIOB

2
3
4
5
6. (CBs3aHa C COJTHEYHON aKTUBHOCTBIO
7. Kypckas MarHuTtHas ...

8. KoaddummeHT mone3Horo neicTBust

9. Tlomoc 3emnu

10. Tlomoc 3emmu

11. «IIpon3BoauTenH 3IEKTPUUECTBA

12. Teno ciocoOHOE MPUTATUBATE K ceOe Kele30

13. TIprGop, OCHOBHOI YaCThIO KOTOPOTO SIBIISETCS SJIEKTPOMAarHUT
14. YcumBaeT MarHuTHOE 110JI€ KaTyIIKU

15. Karymika ¢ cepieuHMKOM BHYTpU

16. Yacrts nBurarens

N

o))
H|OO|IRW|R|lo|=|O
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(o] [ | | i
11. r
1 a
2
13. 1
1
4
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| 16 | b

—_—

© 2 N L AW

— e
b)!\)»—to

2 BapuaHT
OH BriepBbIE OOHAPYKIIT B3aMMOJICUCTBHE TIPOBOJHIKA C TOKOM
Kenesnas pyna
Yem Oosiblie cuita TOKA, TEM JAEHCTBHE 3JIEKTPOMArHUTA . ..
OcHOBHas1 YacTh IEKTPOJBUraTEIS
X0po1I0 MPUTITUBAETCS MAarHUTOM
Oumnraer 3epHO OT COPHSIKOB
JIunus, COeTMHSAIONIAst ITOJIFOCH] MATHUTHOM CTPEJIKH
[Ipudop

OHn# BBI3BIBAIOT MATHUTHYIO OYPIO

. DIIEKTpO-...

. HOJ'IIOC@., KOTOPBIC MCIKIAY coboi IIPUTATUBAIOTCA

C HX TIOMOIIIBIO MOYKHO OOHAPY>KUTh MarHUTHOE TIOJIE

. TeJIO, AJIATCIIbHOC BPEMSA, COXPAHATONICC HAMArHM4CHHOCTD

1.
)
2 I
Bl c
4 K
5 T
6 [ | P
7.
0
|8 M
9 a
10 r
11 H
1 Hu
2
1 T

Kuou koHTponbHOM paboThl Ne3 «jIeKTPOMArHUTHbIE SIBJIEHUSD)



—

1 BapuanT

Harckuii yuenslit  (Opcmed)

2. CymecTByeT y MarHUTHOU CTPENIKH (noioc)
3. Ilmanera, y KOTOpOI HET MarHUTHOTO 110JIs1 (Benepa)
4. OH uzo0pe dNeKTPOABUTATEND (HK0OU)
5. Tlone BOKpYT IBHKYLIUXCS 3apsIIOB (MacHUmMHoe)
6. Casi3aHa C COJIHEYHOM aKTHBHOCTBIO (0Vps1)
7. Kypckas MarHuTHas ... (aHomanusi)
8. Koaddumment monesnoro aeicTBus (kno)
9. Tlomoc 3emnu (cesepHbiii)
10. ITomoc 3emmu (eceopeaghuueckuti)
11. I1. «IIpon3BOAUTENBY IEKTPUUECTBA (2eHEepamop)
12. Teno cnocoOHOE PUTATUBATE K ceOe Kelle30 (MasHum)
13. TTpuGop, OCHOBHOM YaCThEO KOTOPOTO SIBJISICTCS JISKTPOMArHUT (meneghon)
14. YcunmBaeT MarHUTHOE T0JI€ KaTYILIKH (CepOeyHUK)
15. Karymika ¢ cepA€4HUKOM BHYTPH (CONEHOUO)
16. Yactpb nBurarens (sKopb)
3 |[p |c |T |e |Il |
on|o |1 |0 |c
|B e |[H |[e |p |a
g |K |o [0 |m
|M|a|FHI/ITHOC
6 |y |p |4
a |H |0 |M a|n|1/1|;1|
K | |1
c |e |B |e |p |H |B |H
|r|e|0|r|p a |¢ |um |u e |c |k |um |H
r (e |H |e |pla T |0 |p |
|M a |r |H |u |T
T |e |n1 |e |d |0 |H
e |p |o|e |4 U | K |
c T |e |H |0 |u |1
|51 |K b
2 BapuaHT

I I S

OH BriepBbIe OOHAPYKUIT B3aNMOICHCTBHE TIPOBOHUKA C TOKOM (Dpcmed)
Kenesnas pyna (orcenesnsax)

Yewm OoJbilie cria TOKa, TEM JICHCTBUE DJICKTPOMArHuTa ... (CuibHee)
OcHOBHas1 4YaCTb JICKTPOJIBUTATENIS (KOPb)

XO0pOoLI0 MPUTITUBAETCS MATHUTOM (CMab)

OuuIiaeT 3epHO OT COPHAKOB (cenapamop)



7. JluHWs, COSUHSIONIAS TTOJIFOCHI MATHUTHOM CTPEJIKH (0Cb)

8. IIpubop (xomnac)

9.  OHH BBI3bIBAIOT MArHUTHYIO OYpIO (vacmuybi)

10. DnekTpo-... (0suecameny)

11. Tlomoca, KOTOpBIE MEKITY COOOM MIPUTITUBAIOTCS (PAZHOUMEHHbLE)
12. C ux noMoIp0 MOKHO OOHAPY>KUTH MATHUTHOE T10JIE (ONLUIIKLU)

13. Teno, nuTenbHOE BpeMsl, COXpaHsIOIIee HAMATHUUCHHOCTD (Ma2HUm)

3 |p |c |T I
e |m e |3 K
|C|I/I|J‘IBH€6
s |K |0 |p
c |t |a |n
|c|e|napaT0p
o |c |
|K0Mnac
gy |la |c |T |u |1 |H
I |B |u |r |a |T |e | |b
pa3H0HMeHH|H|e|
o |m ||u |n |K |u
M|a|FHI/IT

KourpojanHasi padoora Ne 4 «CBeToOBbI€ SABJICHU)
1 BapuanTt

basogwuii yposens
1. VI3 mepeuncaeHHbIX HCTOYHUKOB CBETA BHITMIIUTE UCKYCCTBEHHBIE: ContHye, ceeua, 36e30bl,
CHUTIYUIKY, MOJIHUSL, IAMNbl Hakanueanus, JIyna, sxkpan menesusopa.
2. BeibepuTte 3aKOHBI JUIs SIBICHHS OTPaKEHUS CBETA!
a) Y201 nadeHus pagen yeny OmpadtceHus,
0) yeon nadeHus paseH yeiny npeiomieHus
8) omHoue e CUHYCa yena nadeHust K CUHYCY Yeid NPesloMIeHUs. eCMb 8eTUYUHA NOCMOAHHASA 05
08yX cpeo;
2) yuu, naoarouwull U OMpPaiCeHHblll, 1ex#Cam 6 0OHOU NJIOCKOCMU ¢ NePREeHOUKYIAPOM, NPOBEOEeHHbIM
K epanuye pazoena 08yx cped 8 mouke nadeHusi Iyua.
3. KakuMm Oynet u3o0paxeHue B coOUparomiei JInH3e, e IpeMeT HaXOAUTCS MKy JTMH30U U ee
doxycom? Jlokaxxure.
4. ®okycHoe paccTostHUe JUH3BI, paBHO 250 cM. KakoBa onTudeckast cuia JUH3bI?
5. OnTrdeckas cuiia JIMH3 Y 04KOB, paBHa 2 antp. KakoBo GokycHOe paccTosiHue JTHH3?
Iogvluennuouii yposens
6. [TocTpouts N300pakeHNE B pacCEUBAIOIIEH TUH3E, €CIIU MPEeAMET HAXOIUTCS 3a IBOHHBIM

(OKYCHBIM PacCTOSTHUEM.



7. OnpenenuTs yroi npeaoMiIeHus yya B BOJIE, €CJIH YroJl aJeHus paBeH 35°.
8. JIyd nepexoaut u3 Bo/bI B CTEKIIO. YToi najaeHus pased 60°, Haiinure yroa npeinoMieHus.
[Tokazarenu npenomiienus: Boaa 1,3; crekio 1,6.
II BapuanT
basogwuii yposens
1. 13 nepeuncieHHbIX HCTOYHUKOB CBETA BHIMUILIUTE €CTECTBEHHbIE!
Connye, ceeya, 36e30bl, SHUTYUWIKU, MOJIHUL, IAMNbL HAKanueanus, JIyna, sKkpan menesuzopa.
2. BriOGepuTe 3aKOHBI /17151 SIBJICHUS IPEJIOMIICHHSI CBETA!
@) y2on naoenusi He paset Y2y OmpadceHus;
0) yeon nadenus pageu yauy npeiomieHus
8) OMHOWeHUe CUHYCA Y2lla NAOeHUs K CUHYCY Vel NPeloMIAeHUs eCb 8eIUYUHA NOCMOSIHHASL OJis
08yX cpeo;
2) Iyuu, nadarowuil U OMpadceHHbulll, 1excam 8 0OHOU NIOCKOCHU ¢ NEPNEHOUK)ISIPOM, NPOBEOEHHbIM
K eparuye pasoena 08yx cped 8 mouke naoeHus iyud.
3. Kakum O6yner nzobpaskeHue B COOUpAIOLIEH JTHH3€e, €CITU MPeIMET HaXOAUTCA MEX Ty TUH30M U ee
TBOWHBIM (POKYCHBIM paccTosiHueM? Jlokakure.
4.dokycHOE paccTOsTHUE TMH3BI, paBHO 25 cM. KakoBa ontuueckasi Cuiia JMH3bI?
5. Onrtuyeckas cuiia IMH3 Y 04KOB, paBHa 4 antp. KakoBo okycHoe paccrosiHue JTUH3?
Iogviuennuuii yposens
6. [TocTpouTh N300paXKeHNE B pacCEMBAIOIIEH JIMH3E, €CIIN MPEIMET HAXOJUTCS MEXIY (POKycoM U
JIBOMHBIM (OKYCOM.
7. Ilog KakuM yTJIOM JIOJDKEH yIacTh JIy4 Ha CTEKIIO, €CIIU YToJ IpeaoMiieHus paseH 10°?7
8. JIyd nepexoaut u3 BojbI B aJiMa3. YroJi najaeHus paseH 20°. Haliaure yron npeiaomiieHusl.

[Tokazarenu mpenomsienus: Boaa 1,3; anmas 2,4.

Tabnuna 3Ha4eHNH CHHYCOB

10 20 30 4" 50 60 70 80 90 100
0,017 | 0.034 | 0.052 | 0.069 | 0.087 | 0.104 | 0.121 | 0.139 | 0.156 | 0.173
11° 12° 13° | 14° 15° 16° 17° 18" 19° 20°

0.190 | 0.207 | 0,225 | 0.241 | 0.258 | 0.275 | 0.292 [ 0.309 | 0.325 | 0.342

21° | 22° | 23° | 24° 25 26° | 27° | 28° 29° 30°

0.358 | 0.374 | 0.390 | 0.406 | 0.422 | 0.438 | 0.454 | 0.469 | 0.484 | 0,500

31 32° | 33° | 34° | 35° | 36° | 37° | 38° 39° 40°

0.515]0.529 | 0.544 | 0.559 | 0.573 | 0.587 [ 0.601 | 0.615 | 0.629 | 0.642

41° | 420 [ 43° | 440 | 450 | 46° | 47° | 48° | 49° 50°

0.656 | 0.669 | 0.682 | 0.694 | 0.707 | 0.719 1 0.731 | 0.743 | 0.754 | 0.766

51° | 52° | 53° | 54° | 55° | 56° | 57° | 58° 59° 60°

0.777 1 0.788 | 0.798 | 0.809 | 0.819 | 0.829 | 0.838 | 0.848 | 0.857 | 0.866

61° | 62° | 63° | 64° | 65° | 66° | 67» | 68° 69° 70°




0.874 | 0.888 | 0.891 | 0.898 | 0.906 | 0.913 | 0.920 | 0.927 | 0.933 | 0.939
71° | 72° | 73° 74° 75° | 76° | T7° 78° 79° 80°
0.945 | 0.951 | 0.956 | 0.961 | 0.965 | 0.970 | 0.974 | 0.978 | 0.981 0.984
81° | 82° | 83° | &4° 85° | 86° | 87° | 88° 89° 90°
0.98710.990 | 0.992 | 0.994 | 0.996 | 0.997 | 0.998 | 0.999 | 0.999 1.000
91° | 92° | 93° | 94° | 95° | 96° | 97° | 98° 99° 100°

Kirou k koHTpObHOM padote Ne 4 «CBeToBbBI€ sIBJIEHUSD)
1 BapuanT

basoeviit yposens
1 .MckyccTBeHHBIE MCTOYHUKOB CBETA: c8eud, IdMNbl HAKAIUBAHUS, IKPAH MeNesu3opa.
2. 3aKOHBI OTPAKEHUS CBETA: @) Y20 NAOCHUS PABEH Y2y OMPANCEHUs, 2) IyUl, nadaowutl u
OMPANCEHHBILL, JIedHcam 8 0OHOU NIOCKOCMU C NEPNEHOUK)ISIPOM, NPOBEOEHHbIM K epanuye pasoena
08YX cpeo 8 mouKe NAOeHUsl TYYd.
3. 3o6paxenue B cobuparoliei TnH3e, eCiy IpeMeT HaXOAUTCS MKy JIMH30M U ee (OKyCOM:
MHUMOe, yeenudenHoe, npsamoe (puc.l.)

L

> OF R 2F
! | .
Puc. 1 Puc. 2
4. JlaHo: Pemenue:

5™ ’DZI:F D:l|:2,5M:0,4L[HTp

Otger: D =04 nntp
5. Jlano: Pemenue:
D =2 anp. PZI +F
F-? Ir =1:D

F=1:2antp =0,5 M=50 cm
Oter: F =0,5M=50cm

Ilogviuennulii yposens
6. M3o0paxenue MHumoe, ymenvuiennoe, npsamoe (puc. 2)
7. Jano: Pemenue:

o tabmuue 0,44 310 ~ sin 26°

a=35° In=sino:siny siny =0,573:1.3=0,44
n=13 finy=sina:n ~1

3HAUUT: Y =26,5°
Otset: vy =26,5°
8. Jlano: Pemenne:

o= 60° sino:siny =n =1,6:1,3=1,23



n =13 siny =sina:n siny =0,866: 1.23 =0,813

m=1,6 n=m :m o Tabmuue 0,813 s1o sin 55° 3Haumt: y =55°
y—?— Otser: y =55°
II BapuanT
basogwuii yposens

1.EcrecTBeHHBIC HCTOUHMKOB CBeTa BhInUIUTe: ConHye, 36€30bl, SHULYUIKU, MOTHUSL.

2. 3aKOHBI MIPEIOMIICHUS CBETA: 8) OMHOUIEHUe CUHYCA Vella NAOeHUs. K CUHYCY Yeld NPeLOMIEHUS]
ecmb 8eUYUHA NOCMOSIHHASA 0151 08YX Cpeo;

3. U300paxenue B coOuparomieit TMH3e, KOrjaa mpeaMeT HaXx0UTCsl MEXK/Ty JIMH30M U €€ IBOMHBIM

(OKYCHBIM PacCTOSTHUEM: OelicmaeumenvHoe, nepeseprymoe, ymenvuiennoe (puc. 1)

v
|[ | |[ { | | | |
* ! N L 2F | l .. | |
2k F N
A "
(puc. 1) (puc. 2)
4. JaHo: Pemenue:
F=25cm 025 D=1:F D=1:0,25M=4 ontp
D-? Oteetr: D =4 antp
5. [a#no: Pemenue:
D=4 gntp. D=1:F F=1:4 nntp =0,25 M=25 cm
F-? F=1:D Otet: F =0,25M=25cm
Ilosvtuennwlit yposens

6. M300pakeHne B pacCeHBarOIICH JIMH3E, KOT/Ia MPEIMET HaXOAUTCS MKy (DOKYCOM U €€ JIBOHHBIM
(OKYCHBIM PacCTOSTHUEM : MHUMOe, YMeHbuleHHOoe, npiamoe (puc. 2).
7. Jano: Pemenue:

y=10° n=sino:siny sina=0,173-1,6=0,276

n=16 sino=siny-n |mo Tabmuue 0,276 310 = sin 16°

a-? Otser: 0 =16°
8. Jlano: Pemenne:

o=20° n=sina : siny n=24:1,3=1,846

n=13 diny =sina:n iny =0,342: 1,846 =0,185

m=2,4 n=n; :n no tabauue 0,185 310 = sin 10°

¥-? Orset: v =10°




OneHKA 0TBETOB YUAIIMXCS

KonuuecTBeHHBIE OTMETKHM 32 YpOBEHb OCBOEHHS Kypca, IIpeIMeTa BbICTABIISIIOTCS B
cooTBeTcTBUU ¢ 3akpermnéHHo B MBOVY CII Ne6 r. JlumutpoBrpana YIbSHOBCKON o0nactu
OabHOI CHCTEMOM OLIEHHMBaHUA: «2» - HEYAOBIETBOPUTEIBHO, «3» - yIOBIETBOPUTENIBHO, «4» -
XOPOIIO U «5» - OTIUYHO.

Onenka «5» CTaBUTCS B TOM CIIydae, €CIIM YYalIUKCs MTOKa3bIBa€T BEPHOE MOHMUMaHUE (PU3NIECKON
CYLIHOCTH pacCMaTpUBAaEMBbIX SIBJICHUH M 3aKOHOMEPHOCTEH, 3aKOHOB W TEOpUM, a TakK Ke
NpaBWIBHOE ONpe/eieHne (U3NUECKUX BEIWYHH, UX CIUHHII U CIIOCOOOB M3MEPEHHS: MPAaBUIBHO
BBINOJIHSCT YEPTEXKHU, CXEMbl U IpadUKH; CTPOUT OTBET IO COOCTBEHHOMY ILIaHY, COIPOBOXKAAET
paccka3 coOCTBEHHBIMU IPUMEpPaMU, YMEET IPUMEHSATh 3HaHUS B HOBOM CUTYyalllH MPU BHIIOJIHEHUH
IIPAKTUYECKUX 3aJaHMM; MOXKET YCTAaHOBUTH CBSI3b MEXKAY H3y4aeMbIM M paHee H3YUCHHBIM
MaTepuajJoM MO Kypcy (u3HMKHM, a Takke C MaTepHalioM, YCBOCHHBIM IPH H3YYCHUU IPYTHX
IIPEIMETOB.

OuneHka «4» CTaBUTCS, €CIIU OTBET YUEHUKA YAOBJIETBOPSET OCHOBHBIM TPEOOBAaHUSAM Ha OLIEHKY «5»,
HO JaH 0e3 MCHOJb30BaHUS COOCTBEHHOTO IUIaHA, HOBBIX NMPUMEPOB, 0e3 NMPUMEHEHHs 3HAHUU B
HOBOW cHTyaluu, 6€3 HMCIIONB30BAaHUS CBS3CH C paHee M3YYEHHBIM MaTEepUalOM M MaTepualioM,
YCBOEHHBIM TIPH W3YYEHUH Jp. MPEAMETOB: €CIIM yYaIlUHCs JOMyCTUII OJHY OIIMOKY WM He Oonee
JIBYX HEJIOYETOB U MOXKET UX UCIIPABUTH CAMOCTOSTEIBHO WM C HEOOJBIION TOMOIIBIO YUHUTEIIS.

Ouenka «3» CTaBUTCS, €CIM YYaIUMHCS MPABHIBHO TOHUMAET (PUINYECKYIO CYIIHOCTh
paccMaTpuBaeMbIX SIBJICHHM W 3aKOHOMEPHOCTEH, HO B OTBETC MMEIOTCS OTJICIIbHBIC MPOOENHI B
YCBOGHHH BONPOCOB Kypca (M3HMKH, HE MPEMIATCTBYIONIUE NalbHEHIIEMY YCBOCHHIO BOIPOCOB
POrPaMMHOTO MaTepHalia: yMEeT MPUMEHSTh IMOyICHHbBIC 3HAHMS MPU PEIICHUHU MPOCTHIX 3a]1a4 C
UCIIOJIb30BAHUEM TOTOBBIX (OPMYJI, HO 3aTPYAHSCTCS NpPU PEHICHUH 331ad, TPeOYIOIIHNX
peoOpa3oBaHus HEKOTOPBIX POPMYJI, TOMYCTHII HE O0Jiee OAHON TPyOOoi OMMOKY U ABYX HEIOYETOB,
He Oonee onHOHN rpyOoil U ofgHOW HerpyOol ommbOku, He Oojee 2-3 HErpyObIX OLIMOOK, OZHOU
HEerpyOoi omMOKY 1 TPEX HEOUYETOB; TOMYCTHI 4-5 HETOUETOB.

OIIeHKa «2» CTaBUTCA, C€CIIN yqanu/n?lc;[ HC OBJaA€]I OCHOBHBIMH 3HAHUSAMU WU YMCHUSIMHU B
COOTBCTCTBHUHN C Tpe6OBaHI/I${MI/I nporpamMmbl 1 JOITYCTHUII Ooupllle OMIMOOK M He,I[OLIéTOB 4CM

HEOOXOOMMO IS OLIEHKH «3.

OneHKa KOHTPOJLHBLIX PadoT

Onenka «5» cTaBUTCA 3a pa60Ty, BBITIOJIHCHHYIO ITOJIHOCTBIO 0e3 ommmnboK u HEJI0YETOB.

Ouenka «4» ctaBuTCs 3a pabOTy BBIMOJHEHHYIO MOJHOCTHIO, HO MPH HANUYMKU B HEeW He Oolee
OJIHO¥ rpy0O0#i U 0JJHOM HErpy0OOoil OMIMOKYN U OJTHOTO HEeo4éTa, He OoJiee TPEX HEIOUETOB.

Ouenka «3» CTaBHUTCS, €CIM YYCHHK IPABWIBHO BBITIOJHWI HE MeHee 2/3 Bcedl pabOThl win
JOIYCTHII HEe Oojiee 0JIHOM rpy0oil omMOKK U ABYX HEIOUETOB, HE Oojiee OHOM Ipy0oil OMIMOKU U
OJTHOU HerpyOoii ommOKu, He Oosee TpexX HerpyobIX OMHMOOK, OJHOW HErpyOOd OmMOKH U Tpex
HEJIOYETOB, MPU HAIWYMH 4 - 5 HEJJOUETOB.

Ounenka «2» CTaBUTCS, €CIIM YHCJIO OIIMOOK M HEJTOUYETOB MPEBHICHIIO HOPMY JJISI OLIEHKH 3 WU
IPaBUJIBHO BBITIOJHEHO MeHee 2/3 Bceil paboThl.

O1neHKA Ja00pATOPHLIX PA00T

Onenka «5» CTaBUTCA, C€CJIIH yanHﬁCH BBIIIOJIHACT pa60Ty B MOJIHOM 00OBEME C CO6J'II-O,Z[€HI/IGM
H€O6XO[[I/IMOI\/JI MMOCJICAOBATCIIBHOCTU IIPOBCACHUA OIIBITOB H I/I3M€p€HI/II71; CaMOCTOATCIIPHO U



pallMOHATIBHO MOHTHUpPYET HE0oO0XOAMMOe OOOpYHOBaHHE; BCE ONBITHI IPOBOJUT B YCIOBUSX U
pekumax, 00ecleuMBaIOLIMX IOJYYEHHE IPABUIIBHBIX PpE3yJbTaTOB M BBIBOJOB; COOJIOJAET
TpeOoBaHUs MpaBUJl OE30MaCHOCTU TPYZA; B OTYETE MPABUIBHO U aKKYPaTHO BBINOJIHSIET BCE 3aIUCH,
TaOJIUIIbI, PUCYHKH, YEPTEIKH, rPaUKU, BBIYUCICHUS; IPABUIIBHO BBIIIOJIHAECT aHAJIU3 HOIPEIIHOCTEN.

Ouenka «4» cTaBUTCS, €CJIM BBIIIOJIHEHBI TPEOOBAHUS K OIIEHKE «5» , HO ObUIO JOIYIIEHO ABa - TPU
Hejodera, He 0oJiee 0JIHOM HerpyOoi OMMOKU M OJHOTO HEA0YETa.

Onenka «3» craButcs, ecnu  paboTa BBINIOJHEHA  HE  IOJHOCTBIO, HO 00BeM
BBIMIOJTHEHHOM YacTH TaKOB, IO3BOJISET MOJYYUTHh IPABUIIbHBIE PE3YNbTAaThl U BBIBOJIBI: €CIU B
XO/JI€ TIPOBEACHHUSI OTIBITA M I3MEPESHUN OBLIH JTOTYIIICHBI OITUOKH.

Ounenka «2» cCTaBUTCsS, €CIUM paboTa BBIIOJHEHA HE TOJHOCTBIO U O0OBEM BBIMOJHEHHOM
yacTu pabOThI HE MO3BOJISIET ClIENATh MPABUIILHBIX BBIBOJOB: €CIIU OMBITHI, U3MEPEHUS, BEIYUCICHUS,
HaOJIOZICHUS TTPOU3BOAMIIUCH HETIPABHUIIBHO.

Bo ecex cnyuasx oyenka chudicaemcsi, eciu y4eHuK He coonooal mpebosanus npasuil 6e30nacHocmu
mpyoa.

Ouyenka mecmogvix pabom yuauwjuxcs

«5» - 85% - 100%

«4» - 65% - 84%

«3» -41% - 64%

«2» -21% - 40%

«1» - 0% - 20%

Ilepeuens owubok:

I'pyovie oumiuoku

e Hesnanue omnpeneneHuid OCHOBHBIX TMOHSATUN, 3aKOHOB, MPABHJI, MOJOXKEHUN Teopuu, GopMyII,
OOIIETPUHATHIX CUMBOJIOB, 0003HaYEHUS (PU3NYECKUX BETUUHNH, SAMHUILY U3MEPEHHUS.

e HeymeHue BbLACIATH B OTBETE IJIaBHOE.

e Heymenue npuMeHsATh 3HaHUS A pELICHUS 3a7ad U OOBSCHEHHUS (PU3NYECKUX SBICHUMU;
HENPaBWILHO CHOPMYJIUPOBAHHBIC BOMPOCHI, 3aJaHUS WJIM HEBEPHBbIC OOBSICHEHHS XOJa WX
pelieHusl, He3HaHWE NPUEMOB pELIEHUs 3a/ad, AHAJIOTMYHBIX paHEe PEIIEHHBIM B KJIACCE;
OIHUOKH, TOKa3bIBAIOIIME HEMPABWIbHOE IMOHUMAHHE YCIOBUS 3a/lauyd WA HEIMPaBUIBHOE
HCTOJIKOBAHUE PEILICHUS.

e Heymenue unutaTh v CTPOUTH TpadUKU U IPUHLIUITHATIBHBIE CXEMBI

e Heymenue moarotoButh K paboTe YCTaHOBKY WM JlabopatopHoe o00OpynoBaHHE, MPOBECTH
OTIBIT, HEOOXOIMMBIC PaCUeThl HITU MCIIOIH30BATh IMOJTYICHHBIE TAHHBIC JIIsI BBIBOIOB.

e HeOpexxHoe oTHOIIEHUE K JTa0OPaTOPHOMY 0OOPYIOBAHHIO i M3MEPUTEIIBHBIM MPUOOpaMm.

e Heymenue onpenenuTs oKa3aHUs U3MEPUTENBHOTO prudopa.

e Hapymenue TpeboBaHui TpaBuIl O€30MACHOTO TPy la IPH BBHIIOJTHEHUH SKCIIEPUMEHTA.

Hezpyooie ouiuoku

e HerouHoctu (OopMyITHPOBOK, OINpPEIEIICHUH, 3aKOHOB, TEOPUH, BEI3BAHHBIX HEMOJHOTOW OTBETa
OCHOBHBIX TPHU3HAKOB ormpeaensieMoro moHATUS. OmuOKY, BBI3BAHHBIE HECOOIIOACHUEM
YCJIOBUM MPOBEACHUS OIbITA U U3MEPEHUI.

e OmuOKy B YCIOBHBIX O0O3HAYCHHUSX HAa MPUHIUIMHUAIBHBIX CXEMaX, HETOYHOCTH YEPTCIKEH,
rpaduKoB, CXeM.

e [Ipomyck UM HETOUYHOE HAMKMCAHNE HAMMEHOBAHUHN eIMHULl (PU3UUECKUX BETUYHH.

e HepanuonanbHbii BEIOOpP X0a pELICHHUS.

Hedouemout

e HepamnunonaibHble 3alMydCH TNPH BBIYHMCICHUSX, HEPAMOHAIbHBIE MPUEMbl BBIYUCIICHHM,
peoOpa3oBaHUl U pelIeHHs 3a/1a4.




e ApudMeTniecKue OMMUOKN B BEIYUCICHUSX, €CJIH 3TH OIMIHOKH TPy00 HE MCKAKAIOT PEATbHOCTh
MOJIYYCHHOTO pe3ysIbTara.

e  OrtnenbHbIE TOTPEUTHOCTH B (OPMYIUPOBKE BOIPOCA UIIH OTBETA.

e HeOpexHoe BBIOJIHEHUE 3aITUCEH, YePTEKEH, cXeM, rpaduKoB.

e  Opdorpaduyeckue 1 MyHKTyallMOHHBIE OIINOKU

IMPUJIOKEHUE Ne4

NEPEYEHB UCITIOJIb3YEMOM JTUTEPATYPBL

6. dusuka. 7—9 xnaccel : pabouune nporpammsl / coct. E. H. Tuxonosa. — 5-¢ u3j.,
nepepad. — M. : Jlpoda, 2015.- 400 c.

7. ®wusuka 8 k. : yueOnuk / A.B. I1€ppimkun — 4-e uzs..crepeorun. — M.: JIpoda, 2016. —

319c.:un....

®usuka. Tectsl. 8 kinace (aBropsl H. K. Xannanos, T. A. Xannanosa).

Ousuka. J[unakTuaeckue matepuainsl. 8 kimace (aBropsl A. E. Mapon, E. A. Maposn).

10. ®uzuka. COOpHUK BOIIPOCOB | 3a1a4. 7—9 kiaccer (aBTophl A. E. Mapow, C. B.
[Tozotickwuii, E. A. Mapon).

11. DAEKTPOHHOE MPUIOKEHUE K YICOHUKY.

o ®



