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y4eOHO . =
yueOHHK / 10 ku1: 6a30BBIii 1
JUTEPaTypBHl, N
HeoOXOMIMOH 111 O.B. JlorBunenko. — yIITyOJIeHHBIH YPOBHHU:
OCBOEHHS Mocksa : KnoPyc, 2019. — | yuebnuk / Maxumes I" 4.,
JIUCUUTLIUHBI 341 ¢. — ISBN 978-5-406- Byxosues b.b., Corckuit

06464-1 -
https://www.book.ru/book/9
29950

2. Tpopumosa T.U., @upcos
A.B. Kypc ¢puzuku ¢
NpUMEepaMH pelIeHUs 3a1a9
B 2-x ToMax. Tom 1 :
yueOHOe TIocobue /

T.W. Tpodumosa,

A.B. ®upcos. — Mockaa :
KnoPyc, 2017. — 575 ¢c. —
ISBN 978-5-406-05363-8 -
https://www.book.ru/book/
919561

3. Tpodbumona T.U., dupcos
A.B. Kypc dusuku ¢
MIPUMEPAMH PEIIeHUS 3a1a4
B 2-X ToMax. Tom 1 :
yueonuk / T.. Tpodhumosa,
A.B. ®upcoB. — Mockaa :
KunoPyc, 2017. — 577 ¢c. —
Jast CITO. — ISBN 978-5-
406-05612-7-
https://www.book.ru/book/
921510

H.H. — W3patenscTBO
«IIpocseuienue», 2024. —
416 c.
https://e.lanbook.com/books/
44375%page=4
2.Jlorsunenko O.B. ®u3uka
(mst CTIO). YueOHuK :
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Mockaa : KaoPyc, 2024. —
341 c. — ISBN 978-5-406-
06464-1 -
https://www.book.ru/book/9
29950

3.Mskmues ['.51., ByxoBues
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yueOnuk / Mskwres I".51.,
Bbyxogues b.b., Corckuii
H.H. — M3parennscTBO
«IIpocseuienue», 2024. —
416 c.
https://e.lanbook.com/books/
44375%page=4

4. Tpodumona T.U., dupcos
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KuoPyc, 2017. — 378 ¢c. —
ISBN 978-5-406-05816-9 -
https://www.book.ru/book/
924048
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1.Tpodumosa T.U. dusuka
oT A 10 Sl : ctipaBOYHHK /
T.1. Tpopumona. —
Mocksa : KnoPyc, 2017. —
300 ¢. — s ccy3oB. —
ISBN 978-5-406-04671-5-
https://www.book.ru/book/
918094
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315 ¢.— CIIO. — ISBN
978-5-406-00993-2 -
https://www.book.ru/book/
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Kypc (DM3UKH C IPUMEPAMHU
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— 280 ¢. — CIIO. — ISBN
978-5-85971-880-1 -
https://www.book.ru/book/
927680

A.B. Kypc ¢usuku ¢
MIPUMEPaMHK PEIICHHS 3a1a
B 2-X Tomax. Tom 1 :
yuebHoe mocooue /

T.W. Tpodumosa,

A.B. ®upcoB. — Mockaa :
KnoPyc, 2022. — 575 ¢c. —
ISBN 978-5-406-05363-8 -
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ISBN 978-5-406-05816-9 -
https://www.book.ru/book/9
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ISBN 978-5-406-04671-5-
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20565
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978-5-85971-880-1 -
https://www.book.ru/book/9
27680
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1. IACIHOPT PABOYEM ITPOI'PAMMbI YYUEBHOU JUCHUIT/INHBbI
dusuka

1.1. Ob6aacTr npuMeHeHns padoueil MpoOrpaMmbl
[Iporpamma y4yeOHOM JUCHUIUIMHBI SIBJISIETCS YacTblO MPOTPaMMBI

NOJITOTOBKM crienuainucToB cpeanero 3BeHa (gaiee - IIIICC3) B cooTBeTcTBUM €
(denepanbHbIM  TOCYAapCTBEHHBIM OOpA30BATEIbHBIM CTAHJAPTOM  CPEIHEr0
npodeccroHanpbHOro obpazoBanus 1o crenuanbHocTH 11.02.02 Texamveckoe
00CITyKMBAHUE U PEMOHT PaIUO03JIEKTPOHHON TEXHUKH.

1.2. MecT0 AMCUMIUIMHBI B CTPYKTYpe OCHOBHOII mnpodeccuoHANBLHOM

0o0pa30BaTeJbHOIl MPOrPamMMbI:

JHuciunianHa  oTHOocUTCA K 0a30BbIM  JMCHMIUIMHAM W BXOAUT B
obmieobpa3oBatenbHblil UK Texuudeckoro npoduisa IIICC3 no cnenuansHocTH
11.02.02 Texauueckoe 0OCITYKUBaAaHUE U PEMOHT PAJMOIIECKTPOHHONU TEXHUKH .

1.3. HeJII/I Hh 3aJa4Y1 TUCIUIIVIMHBI — TpCﬁOBaHHH K pe3yjJbTarTaM 0CBOCHUS
AUCHHUIIJIMHDBI:

OcBoeHue cojaepxaHus y4eOHOW AUCIUIUIMHBI «Du3nkay o0ecreuynBacT
JOCTHKEHHE 00YJaIOIUMUCS CIEAYIOIIUX Pe3yIbTaTOB:
JIUYHOCTIHBIX:

— YyBCTBO F'OPJIOCTH M YBaXXEHUS K UCTOPUU U JTIOCTHIKEHUSM OTEYECTBEHHOU
bu3nuecKol  HAyKH; (¢u3nuecku  TpaMOTHOE  IMOBEJCHHUE B
npoheccHOHaNbHON IEATEIbHOCTH U OBITY ITpU 00pallleHuH ¢ pubdopamMu 1
YCTpPOMCTBaMU,;

— TOTOBHOCTH K NMPOJOHKEHUIO 00Pa30BaHUs U MOBBIIICHUS KBAJIU(PUKAIIIU B
n30paHHON TpodeccroHaTbHOU ACSITEIPHOCTH U O0BEKTHBHOE OCO3HAHUE
PO GU3UUECKUX KOMIIETEHIIMM B 3TOM;

— YMEHHE HCIOJb30BaTh JOCTUKEHUS COBpPEMEHHOW (PU3MYecKOoll Hayku u

duznyeckux TEXHOJIOIU I TUIs IIOBBILICHUS COOCTBEHHOT'O
UHTEIUIEKTYaJIbHOTO  Pa3BUTHUSL B BBIOpaHHOW  mpodeccruoHanbHON
JEATEIIHOCTH;

— YMEHHE CaMOCTOSTEIHHO JOOBIBaTh HOBBIC I ceOs (PU3MUCCKHE 3HAHUA,
UCIIOJIb3YS JIJISl 3TOT'O JOCTYITHBIC UICTOYHUKH MH(GOPMAIIHH;

— yMEHHE BBICTpanBaTh KOHCTPYKTHMBHbBIE B3aMMOOTHOIIEHUS B KOMAaHJIE 1O
PEIICHUI0 O0IUX 3a/1a4;

— YMEHHE YIpPaBJIATh CBOEW MO3HABATEIHLHON NEATENbHOCTHIO, MTPOBOIUTH
CaMOOIIEHKY YPOBHSI COOCTBEHHOT O MHTEJUIEKTYaIbHOTO Pa3BUTHS;

MemanpeomemHbvlx:

— WCIIOJIb30BAaHUE PA3JIMYHBIX BUIOB ITO3HABATEILHON IEATEIHHOCTH IS
pemreHust PU3NYECKUX 3a1ad, TPUMEHEHUE OCHOBHBIX METOJIOB TTO3HAHUS
(mabmroieHus,

— OMHCaHWS, U3MEPEHHS, DKCIIEPUMEHTA) ISl W3YYCHHS Pa3TUYHBIX CTOPOH

5



OKPYKarollen JEeUCTBUTEIbHOCTH;

— HCIIOJIb30BAaHME OCHOBHBIX HWHTEJUIEKTYaJbHBIX ONEpalfii: MOCTaHOBKHU
3aja4u, (QOpPMYyIMpOBAHUS THUIOTE3, aHajlW3a W CHHTE3a, CpaBHEHUS,
00001IeHNs, CHUCTEMATU3AllMK, BBISIBICHUS PUYUHHO-CIIEICTBEHHBIX
CBSI3€H, MOWCKA aHaJIOroB, (OPMYIUPOBAHUS BBIBOJOB IJSi H3YYEHHS
pPa3IMYHBIX CTOPOH (U3MUECKHX OOBEKTOB, SIBICHUM W TPOIECCOB, C
KOTOPBIMHU BO3HUKAET HEOOXOJIMMOCTh CTAJIKMUBATHCS B MPO(PECCUOHATBHON
cdepe;

— yYMEHHE T€HEepUPOBATh UJIECH U ONPEACIATh CPEACTBA, HEOOXOAUMBIE IJIs UX
peann3alny;

— YMEHHE MCMOJIb30BaTh PA3IUYHbBIE UCTOYHUKH IS IOTyYeHUs: PU3nUecKon
uH(pOpMaIUH, OLIEHUBATh €€ JJOCTOBEPHOCTB;

— YMEHHE aHAJIM3UPOBATH U MPEACTABIATh HHGOPMALIUIO B PA3JIMYHBIX BUIAX;

— yMEHHME  MNyOJMYHO  MPEACTABISATH  PE3YJNbTaTbl  COOCTBEHHOIO
UCCIIEIOBaHUs, BECTU JUCKYCCHHM, IOCTYIHO W TapMOHUYHO COYeTas
cozepxanue u (HOpMbI MPEACTABIIEMON HHPOPMALINH;

npeoMemHbix:

— c(hOpMHpPOBAHHOCTh TMPEACTABICHUM O poiu W Mecre (QU3MKU B
COBPEMEHHOM Hay4yHOM KapTHHE MUpa; NOHUMaHuEe (PU3HUECKON CYIIHOCTU
HaOmomaeMbix BO BceeneHHOW siBieHHM, pond (U3NKA B (HOPMUPOBAHUU
Kpyrosopa M (PyHKIMOHAJbHOW TI'PAaMOTHOCTH 4YeEJIOBEKa JMJIs pELIEHUS
MPAKTUYECKUX 3a71a4;

— BIAJICHUE OCHOBONOJIAratoIUMHU buznUecKuMu MOHATHSIMH,
3aKOHOMEPHOCTSIMH, 3aKOHAaMH M TEOPHUSIMU; YBEPEHHOE HCIOJb30BaHUE
(u3HYECKON TEPMUHOJIOTUN U CUMBOJIUKH;

— BJAJICHHE OCHOBHBIMHU METOJIaMH HAYYHOI'O TO3HAHUS, UCIONb3yEeMbIMHU B
(bu3uKe: HAOMIOACHUEM, OITUCAHUEM, U3MEPEHUEM, SKCIICPHMEHTOM;

— yMeHHus  oOpalarThiBaTh  pe3yJbTaTbl  M3MEpPEHUH, OOHApYXUBATh
3aBUCUMOCTb MEXIY (PU3MUECKUMH BEIMYMHAMH, OOBICHATH MOJy4YECHHBIC
pE3yNbTATHl U ICNIaTh BHIBOBL;

— c(pOpMHUPOBAHHOCTb YMEHHUS peliaTh (U3NYECKUe 3a7auu;

— CpOPMHUPOBAHHOCTb yMEHHUS MPUMEHATH TOJYyYCHHBIC 3HAHUS IS
OOBSICHEHHUSI YCJIOBUN TMpOTEKaHUs (PU3NUECKUX SIBICHUH B TMPUPOJE,
npodeccuoHanbHOU cdepe U A MPUHATHS TPAKTUYECKUX PEIICHUH B
MMOBCEHEBHOM JKH3HHU;

— Cc(pOpMHUPOBAHHOCTHh COOCTBEHHON MO3ULIUU MO OTHOLIEHUIO K (PU3NYECKON
uH(pOpMaIK, MOTYy4aeMOM U3 Pa3HbIX UICTOUYHHUKOB.

1.4. PexomMeHayeMoe KOJHUYECTBO YACOB Ha OCBOCHHE IPOrpaMMBbI
AUCHUNIHHBI:
VYueOHas Harpy3ka 00y4Jaronuxcsi MakcuMalibHasi 116 Jacos;
Bcero 116 gacoB, B TOM 4ucie
JeKui, ypokoB 70 4acos;
MPAKTUYECKUX 3aHATUH 18 4acos;
71a00paTOPHBIX 3aHATHI 28 YaCOB.



2. CTPYKTYPA M COJEP)KAHUE YYEBHOM TUCIUILINHBI

2.1. O0bem y4eOHO# TUCHMIIMHBI U BUABI y4eOHOH padoThI

Bun yueGHOi paboThl

O0BeM YacoB

1 cemectp 2 cemecTp
VYyeOHas Harpy3ka 00y4Jaronuxcs 52 64
MaKCHUMaJIbHast
00s13aTeabHast, B TOM YHCIIE: 52 64
JIEKIINU 32 38
7ab0paTOpHbBIC 3aHATHS 14 14
IIPAKTHUYECKUE 3aHATUSA 6 12
dopMa MPOMEKYTOUHOM ATTECTALMU - dK3aMeH




2.2. TemaTn4yecKHH IJIAH U COIEPKaHUE YUeOHOM AMCUMILIUHBI Du3uka

Conep:xxanue yaeOHOro MaTepuaja, 1adopaTopHble U NPaKTH4YeCcKHe padoThl,

HaunmeHnoBanue YpoBensb
CaMOCTOSITeJIbHAsI padoTa 00y4arommnXxcsi, KypcoBasi padoT (poeKT) O0beM yacoB
pa3/iesi0B U TeM (M TPy CMOTPCHBI) 0CBOEHHUA
1 2 3 4
BBenenue 2
ConepxaHue yaeOHOro MmaTepuaa 2
®dusuka — (yHIaMeHTaNbHAs Hayka o mpupone. Poiap JKcnepuMeHTa W TEOpHH B 1
mporecce MO3HaHHWS NPUPOAbl. [lorpemHocTd u3MepeHud (PU3NYECKUX BEJIMYHUH.
[Tonstue o GusnUecKkoi KapTUHE MUpA.
Pa3znen 1. MexaHuka ¢ 3jieMEHTaAMH TeOPHH OTHOCUTEJIbHOCTH 16
Tema 1.1 ConepxaHue yueOHOro MmaTepuasa 2
OcHOBHBIE ITOHATHUS 1 | Mexanuueckoe nBwkeHue. Cucrema orcuera. MaTepuanbHas — TOYKa. 2
KHHEMaTHKU XapaKTepuCTUKN MEXaHUUYECKOro JBU)KEeHUs. PaBHOMEpHOE M paBHOYCKOPEHHOE
npsMoiuHelHoe nBmxkenne. CBoOOqHOE MajeHue. JBHKEHUE MO OKPYKHOCTH C
MOCTOSTHHOM 11O MOAYJIIO CKOPOCTBIO.
Tema 1.2 Conepkanue yueOHOro MaTepuaia 4
Jnnamuka 1 OcuHoBHasg 3amaua quHamuku. Cuima. Macca. 3akonsl HeroToHa. 2
2 | 3akon Bcemupnoro tsarorenus. Cuna tsokectu. Bec 1 HeBeCOMOCTb. 2
JlaGopaTopHbIe 3aHATH I 4
1 | 3yueHue ABMKEHUS TEJa MO OKPY>KHOCTHU IO/ IEHCTBUEM CHJIBI YIIPYTOCTH U
CHJIBI TSDKECTH
2 | M3yueHune 3aBUCHUMOCTH YIJla HAKJIOHA IJIOCKOCTH, HEOOXOAMMOro [JIsi Haudaja
CKOJIb)KEHHUS TeJla, OT MaTepuaja TPyIIHUXcs MOBEPXHOCTEN
Tema 1.3 Conepxanue yueOHOro MaTepHasa 6
3aKOHBI COXpAaHEHUS B 1 | Nmnynbsc Tena. 3akoH coxpaHeHUsl UMITyJbca. PeakTuBHOE JBUKEHHUE. 2
MEXaHUKe 2 | Pabora u MomHOCTb. MexaHU4YecKasi PHEPrusi U €€ BUIbl. 3aKOH COXpaHEHHS 2
sHepruu. [IpuMeHeHne 3aKOHOB COXPAHEHHUS.
3 | Pemenue 3amau 1o pasngeny  «MexaHMKa ¢ DJIEMEHTaMH  TE€OpHU 2
OTHOCUTEIBHOCTU
Pasznen 2.MoJiekyasipuasi pu3uKa U TEPMOJTUHAMHKA 24
Tema 2.1 Conepxkanue yueOHOr0 MaTepuaia 4
Ocnosel MKT 1 ‘ OcuoBubie mosockeHuss MKT wu wx ombiTHoe o0ocHOBaHUWe. bBpoyHOBCKoe 2




newkenne. Judoysus. CtpoeHue ra3000pa3HBIX, JKUJIKHX W TBEPIABIX TeJl.
Ckopoctu nuxeHus moJiekyn. OmnbsiT IltepHa. Pasmepbl m mMacca MoJiekyn u
atomoB. KonnuectBo BemniectBa. Mouib. [locTosiHHas ABoraapo.

WNneanpupiii ra3. [laBnenue raza. OcnoBHoe ypaBHeHue MKT wuueanbHoro rasa.
Temneparypa Kak Mepa CpeHel KMHETUYECKON SHEPIrUl Xa0TUUECKOTr0 ABUXKEHUSI
Monekyn. YpaBHenue Knameiipona — MengeneeBa. M3omporneccsl, ux rpapuku.
TepMmonnHaMuyeckas Iikajga TemnepaTryp. AOCOTIOTHBIN HYJIb.

JlaGopaTopHbie 3aHATH S 2
1 ‘ OmnbITHOE ONTBEPKIEHHE 3aKOHa boilng — Mapuorra
Tema 2.2 ConepkaHue yueOHOro MaTepuaa 2
OcHoBbl TepMoauHaMukd | 1 | FI3MeHeHne BHYTPEHHEH SHEPruu rasa B MPOIECCE TEIUIOOOMEHA M COBEPIICHHS
pabotbl.  TemnoeMKOCTb. YaenbHas TEIMIOEMKOCTb. YPaBHEHUE TEMJIOBOTO
OanmaHca. IlepBoe Hauano TEpPMOAMHAMUKHM M €ro IPUMEHEHUE K Ppa3IndHbIM
U30MPOLIECCAM.
2 | Amnabarsenid mponecc. Pabora rasa mpu u3o0apHOM H3MEHEHUs ero oObema. 2
[TpuHUMD A€ CTBUS TEMJIOBOKW MAIlIUHBI.
Tema 2.3 Conepkanue yueOHOro MaTepuana 4
ArperaTHOe COCTOSIHHE 1 | HacbleHHslii map u ero cBoiicTBa. AOCOJIOTHAs W OTHOCHUTENbHAsl BIAKHOCTh
BeIlleCTBa U (a30BbIE BO3/lyXa. 3aBUCHMOCTb TEMIIEpaTypbl KUIECHUS OT JaBiieHus. IIoBepXHOCTHBIHN cioi
MepeXoIbl KHUJIKOCTH. OHEprusi TOBEpXHOCTHOro cios. (CmaunBanue. KanuaisipHOCTB.
Kanusuisipasle siBJIeHMsI B ObITY M TEXHHKE.
2 | Kpucraimmyeckoe COCTOsIHME BellecTBa. JlaapHuid mopsaaok. Yopyrue
cBOMCTBa TBepIAbIX Tel. 3akoH ['yka. MexaHudeckue CBOMCTBA TBEPIbIX Tl
Amop(HBIe BellecTBa 1 XUAKUE KpUCTauIbl. TermmoBoe pacipeHne TBEpAbIX Tel 1
xuaKkocTei. [InaBnenue u KpucTaaIu3anus.
3 | Pemenue 3anau no pazgeny «MouiekynspHas (U3MKa U TEPMOAMHAMUKA 4
JlaGopaTopHble 3aHITUS 6
1 Omnpenenenne OTHOCUTEIBHOW BJIAXKHOCTH BO3AyXa
2 | Ompenenennie KO3 puLKHEHTa NOBEPXHOCTHOI O HATSKEHUS JKUAKOCTH
3 | Onpenenenue k03P puIreHTa JMHEHHOr0 pacIIMPEHHs TBEPABIX TEI
Pa3nen 3. OcHOBBI 2JIEKTPOAUHAMUKH 32
Tema 3.1 Conepxanue yaeOHOro MaTepraa 4

DJIEKTPUYECKOE TTOJIe

1

3aKOH COXpaHEHUs 3JIEKTPUUYECKOro 3apsaa. 3akoH KyioHa. DiekTprudeckoe mnose
U €ro HampsHKeHHOCTb. PaboTa CHJ 3JEKTpUYECKOro Mo MO MepeMeleHUI0
3apsna. [loreHnmnan u pa3HOCTh MOTEHIIUAOB. CBsI3b MEXKIY HAINPSHKEHHOCTHIO U
Pa3HOCTBIO MOTCHIIUAJIOB. 9KBI/IHOTCHLH/IaJ'IBHBIe MOBCPXHOCTH.




[TpoBOAHUKY U AMAIIEKTPUKH B dJIEKTpHUecKoM moue. [Tonspuzanms
IMJIEKTPUKOB.  JIMAJeKTpU4ecKass MPOHULAEMOCTh CpeAbl. JIEKTPOEMKOCTb.
KonzaencaTopsl ¥ X coeiuHEHUs. DHEPrusl 3apsHKEHHOT0 KOHIEHCATOPA.

JlaGopaTopHbIe 3aHATH S 2
1 ‘ OnpeneneHue IEKTPUY €CKOM eMKOCTH 3apsKEHHOI'0 KOHJIEHCaTopa
Tema 3.2 Conepxanue yaeOHOTro MaTepraa 6
3aKoHBI NOCTOAHHOrO TOKa | 1 | [IoCTOSTHHBIHN 2JEKTPHUECKUN TOK, €0 XapaKTEPUCTUKHU. Y CJIOBUS, HEOOXOAMMEBIC
JUIsl BOBHUKHOBEHUS 3jekTpuyeckoro toka. J/JC mcrounuka. 3akoH Oma s
ydyacTKa M TIOJHOW [LenHu. 3aBUCHUMOCTb CONPOTHUBIIEHUS pE3UCTOpa OT
Ttemnepatypsl. [IoHsITHE O CBEPXIPOBOIUMOCTH.
2 | CoenuHeHUs NPOBOJHUKOB B 3JIEKTPUUYECKOM CXEME.
3 | PaboTa 1 MOIITHOCTh MOCTOSTHHOTO TOKA. 3akoH Jxoyisi-Jlenna.
JlabopaTopHble 3aHATUS 6
1 | Onpenenenuie 3I€KTPOABHXKYILIEH CHIIBI U BHYTPEHHETO COIP OTUBJICHUS
HCTOYHHUKA 3JIEKTPUYECKON SHEPrUun
2 | Onpenenenue yAelnbHOIO CONPOTUBIICHUS] IPOBOAHUKA
3 | UccnenoBaHue MOLHOCTH JIAMITbl HAKAJIMBAHUS OT HAIIPSDKEHUS Ha €€ 3aKUMax
Tema 3.3 Conepxanue yaeOHOro MaTepraa 2
DNEKTPUUYECKUH TOK B 1 | DnekTpuYecKHuil TOK B Pa3IMYHBIX Cpelax. DJIEKTPHUUECKHM TOK B DJIEKTPOJIMTAX.
pa3IMYHBIX cpenax DJIEKTPUYECKUA TOK B razax wu BakyyMe. OJIEKTPUUYECKH TOK B
10JynpoBoAHMKaX. [lonynpoBoJHUKOBBIE TPUOOPBHI.
JlabopaTopHble 3aHATHS 2
1 | Onpenenenune 3M€KTPOXMMHUECKOTO SKBUBAJIEHTa MEIU
Tema 3.4 Conep:xanue yueOHOro MaTepuasa 4
MarunuTHoe nose 1 | ITocrosiHHbIE MAarHUTBl M MarHuTHoe nojie 3emiad. MarHutHas HMHAYKLUS.
BzaumoneiictBue TokoB. [leifictBus marnutHoro noiisi. Cuna Amnepa. [Ipuniun
JeictBud anektpoasuraresns. Cuina JlopeHna.
2 | MaruuTHbIi TOTOK. PaboTa 1o nmepemenieHuio IpoBOIHUKA ¢ TOKOM B MAarHUTHOM
nosie. MaruuTHbI€ CBOMCTBA BEIIECTBA.
Tema 3.5 Conepxanue yueOHOro MmaTeprasa 4
DneKTpOMarHuTHas 1 | OnexrpomaruutHas uHAykuus. Onbitel @apanes. 3akon OMU.  Ilouarue 06
AHIYKLIUA 3JIEKTPOMArHuTHON Teopuu MakcBeina. BuxpeBoe aiekTpruiecKoe mnolie.
2 | Camonnaykuus. OJ1C camonnaykuuu. MTHOyKTHBHOCTS.
3 | Pemenue 3amau no pazneny «OCHOBBI AJIEKTPOJUHAMUKI) 4
Paznen 4. Kostedanus u BOJIHBI 10
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Tema 4.1 ConepxaHue yueOHOro MaTeprasa 4
Mexannueckue konebanus u | 1 | [apMoHudeckue KoineOaHUs M UX XapaKTEPUCTUKU. Y paBHEHHE TapMOHUYECKOT0
BOJIHBI konebanus. [IpeBpalieHue sHEepruy Npu KoJiebaTeabHOM JBH)KEHHUH.
2 | IlomepeuHble U MPOJOJIbHBIE BOJIHBI. XapakTEepUCTUKHU BOJHBL. VHTepdepeHius
BonH. IloHsTMe O [udpakuuu BOJH. 3BYKOBbIE BOJHBL. YJBTPAa3BYK U €ro
IIPUMEH EHHUE.
Tema 4.2 Conepkanue yueOHOro MaTepuaa 4
ONEeKTpOMarHuTHbIE 1 | CBoboauble »dieKTpoMarHuTHbIe KosieOaHus. IlpeBpaieHust dSHepruu B
KojIe0anus kosebaTenbHOM KoHType. Popmyina Tomcona. 3aTyxarolue 3JIEKTpUUYECKHE
kosneOanus. [lepeMeHHBIN TOK U €ro noixydeHue. ['enepaTop nepeMeHHOro TOKa.
2 | IlpeobpazoBanue nmepeMeHHOro Toka. TpanchopmaTop. TOKH BBICOKOH YacCTOTHI.
ITpon3BozacTBO, nepenaya U MOTPeOJICHUE IIEKTPOIHEPTUU. DIJIEKTPOMArHUTHOE
[I0JIE U €r0 paclpoCTpaHEHHE B BUJE AIEKTPOMArHUTHHIX BOJH. M300pereHue
panuo A. C. ITonoBbiM. ®Pu3HYECKHE OCHOBBI PAJIUOCBSI3U.
3 | Pemenue 3ama4 no pasaeny «Konebanus 1 BOJIHBI 2
Pazpea 5. Onruka 10
Tema 5.1 Conepxanue yaeOHOro MaTepraa 4
I'eomerpuueckas u 1 | DnekTpoMarHuTHas HpUPOAA CBETA. 3aBUCHUMOCTb MEXIY JUIMHOM BOJIHBI H
BOJIHOBAs ONTHKA 4acTOTOM 3JIEKTPOMArHUTHBIX KOJIeOaHWH. 3aKOHBI OTPa)KEHUS U TMPEIOMIICHHS
csera. [ToyIHOE OTpakeHue CBeTa.
2 | KorepeHTHOCTh ¥ MOHOXpOMAaTU4YHOCTh. MHTepdepenuus u nudpakuus cpera.
Hudpaxknnonnas pemetka. [lomspusamust  cera. Jlucmepcust cera. Buabl
crekTpoB. CrieKTpaibHbIM aHaIM3. DNEKTPOMATHUTHBIE U3JIyYEHHS B Pa3IMYHBIX
Jyana3oHax JUIMH BOJIH.
3 | Pemenue 3anau no pazgeny «OnTuka» 2
JlaGopaTopHble 3aHATUS 4
1 W3Mmepenne nmokasarens npeloMIIEHUS BEIIECTBA
2 | 3MepeHue JaMHBI CBETOBOM BOJIHBI C HOMOIIBIO AU(PAKIIMOHHON peneTKu
Pa3nen 6. CTpoeHune aToMa U KBaHTOBast pusnka 16
Tema 6.1 ConepxaHue yueOHOro MmaTepuasa 6

KBanroBas ontuka

1 | KBanToBas ontuka. KBantoBas runoresa [Inanka. @OTOHBHI.

2 | Buemmnnii dotodnextpudeckuid 3¢dext. Onbitel CronetoBa A.I'. YpaBHEeHue
OWHIITEHHA IS doroaddekra. Ilpumenenue dororddekra. Twumsl
(OTORIEMEHTOB.

3 | Ddbdexkr Kommnrona. JlaBiaenue cBeta. Omnbitel JleOenmeBa I1.H. Xumuueckoe

neiictBue cera. @orocunte3. [loHATHE O KOPHNYCKYISIPHO — BOJHOBOW TEOPHH
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| cera.

Tema 6.2 Conepxanue yaeOHOro MaTepraia 6
@usuka atoMa 1 aromHoro | 1 | Monens aroma Pezepdopaa u bopa. M3nyuenue u noriaouieHue 3HEPruid aTOMOM.
a1pa EcrecTBeHHass pajMOaKTUBHOCTh, €€ BHUJABL. 3aKOH paJUOAKTUBHOIO paclHaja.
CnocoObl HaOMIONEHWS W PETHCTPAlUH 3apsDKEHHBIX YacTul. buosiornueckoe
JNENCTBUE PAIMOAKTUBHBIX U3JyYECHUM.
2 | CocraB atomHBIX saep. VMckyccTBeHHass paJMOAKTUBHOCTb. SIE€pHBIE CHUIIBI.
JledekT Macchl. DHeprusi CBsI3u ATOMHBIX siiep. SlnepHble peakiuu.
3 | Henenue Tsokensix saep. LlenmHas saepHas peakius. YTpasiseMmas LEMHAs peaxius.
Snepublii peakrop. IloslyueHue paavoOakTHBHBIX H30TONOB U HMX IPUMEHEHHE.
buonorunyeckoe aeiicTBUE palnOaKTUBHBIX U3Jy4EHHI.
4 | Pemenune 3anay no paszneny «CTpoeHue aToMa v KBaHTOBas (hu3nuKa» 2
JlaGopatopHble 3aHATHS 2
1 | M3yueHue TpeKoB 3apsHKEHHBIX YaCTHIL
Pa3nen 7. dpoaronus Beesiennoi 2
Tema 7.1 Conepkanue yueOHOro MaTepuaia 2
CrpoeHnue u 3BONOLHUS 1 Tepmosinepusliii cunres. IIpodnema TepmosinepHoit snepretuku. Jueprust CoiaHIa U
Bcenennoit 3Be3. [Ipoucxoxnenue u crpoeHrue CoNHEUYHON CUCTEMBI. DBOJIOLUS 3BE3/.
3ammra NpoeKToB 4
Bcero: 116

JI1d XapakTepUCTUKHU YPOBHSI OCBOCHHUS y4€OHOI0 MaTepuasa UCIONb3yITCs CIeYIOIe 0003HaYeHUS:

1 — o3HaKOMUTENbHBIN (y3HaBaHUE paHEe N3YyUYCHHBIX OOBEKTOB)

2 — penpoAYKTUBHBIN (BBIOJHEHUE IEATEIHLHOCTH MO 00pa3Ily, MHCTPYKIUU WK MOJI PYKOBOJCTBOM

3-— HpOI[YKTI’IBHBIﬁ (HJIaHI/IPOBaHI/Ie H CaMOCTOATCIIbHOC BBIIIOJIHCHHUEC ACATCIbHOCTH, PCIICHUEC HpO6HCMHBIX Baﬂa‘{)
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2.3. Mertoanuyeckue yKa3aHusi K JaOOpPaTOPHbIM 3aHATHAM

Jlaboparopnoe 3ansatue Nel

I/ISY‘IGHI/IG ABHIKCHUA TCJIAa 11O OKPYKHOCTH I10J I[CﬁCTBPIGM CUII YIIpYIOCTH H

TSAXKCCTHU

eab padoThI: ONpeneInTh LEHTPOCTPEMUTEIBHOE YCKOPEHHUE IIapuKa MpH €ro

PaBHOMEPHOM JIB)KEHUU 10 OKPY>KHOCTH.
Y4yeOHbIe 3a1a4M:

1. BoMHUCIUTE LHEHTPOCTPEMUTEIILHOE YCKOPEHHUE PA3HBIMU METOAAMHU: BpAILLICHUE
KOHMYECKOTr0 MAasiTHUKa BOKPYT BEPTHUKAJIBHOM OCH; OTKJIOHCHUE MasATHUKA Ha

yroin «;
2. CpaBHUTH NOJyYEHHBIE 3HAYCHUS YCKOPEHUHN.

O6opyznoBaHue: mMTaTUB ¢ My(PTOH W JIANKOM, JIMHEHKa, UUPKYJb, TUHAMOMETP
1a0opaTOpHBIM, BEChl C pa3HOBECAMH, IIAPUK Ha HHUTHU, KYCOK IPOOKU C

OTBEpPCTUEM, JTUCT OyMaru.
MeTtoanueckue yKazaHust

[Ipn nBUX)EeHUU KOHUYECKOTO MAasTHHUKA IO
OKPYXKHOCTH, JEHCTBYET CHJa TIKECTU mgf U Ccuia

—

HaATSKEHUS HUTH E,. Onu CO3J1aI0T
LEHTPOCTPEMUTEIIBHOE YCKOPEHHE, HAIPaBICHHOE IO
paanycy K HUEHTPY OKPYXHOCTH (puc. 1).

Jlnst onipenenieHnst yCKOpEHUsl . Ha/lo U3MEPUTDH Pajuyc
okpyxkHocT R W mepwon oOpaiieHus I[apuka o

okpyxkHoCcTH T .
4T°R
TZ
CornacHo Bropomy 3akony Herotona:

md =mg +F,.

a= w?R =

= — —
Pasnoxum cuny [, ma cocrapusmomme ] u F,
HAIPaBJICHHBIE 110 PAgUyCy K IEHTPY OKPYXKHOCTH U IO
BepTHKaIM. Torma BTopoii 3akoH HbloToHa 3amumiercs B
BHJIE:

5 3 - —
ma =mg + F, + F,.
HampagjieHie KOODAMHATHBIX OCEH BBHIOEPEM TaK, Kak
MOKa3aHo Ha pucyHke 2. B mpoeknusx Ha ock Oy
yPaBHEHHUE JBWKEHHS IIAPUKA IIPUMET BHL:

0=F —mg.
CraenoBaTenbHO,
F; =mg.

3anuiiem BTopoil 3akoH HbproToHa B mpoekuusx Ha ock Ox:

ma,, = Fj.

Puc. 1. Kounueckui
MAaSITHUK

Puc. 2. Pacniojio-
JKEHUE CUIT



Orcrona,

Fy
a, = E
N3 nonobus tpeyronbarkoB OAB u FBF;:

Fy, _mg
R h
Orcrona,
mgR gR
L= Ty
Taxxke MOZYJIb COCTaBJIAIOIIEN F; MOYKHO

HEIOCPEJACTBEHHO W3MEPUTH TWHaMoMeTpoM. st atoro
HYKHO TOPU30HTAJILHO PACIOIO0KEHHBIM AUHAMOMETPOM
OTTAHYTh INAPUK Ha pacCTOSIHUE, paBHOE paauycy R
OKPYKHOCTH, WU ONpEeIesieM IOKa3aHWe IUHAMOMETpA.
[Ipn sTOM cuia yHnpyrocTd MNPYKUHBI YPaBHOBEUIMBAET

COCTaBJISIIOIIYIO F; (puc. 3).

COIOCTaBUM BCE TPH BBIPAKEHHUSL: Puc. 3. Onpexencre
2
_ o, ATR _ YR _ i CHIIBI yIPYTOCTH
a=wR=—7—,a, =—,a,, = —.
T2 h m

JlaHHBbIE BBIPAXKECHHUS JTOJDKHBI OBITH PAaBHBI.

IHopsinok BbINOJTHEHUs PAa0OTHI

1. Onpenenurte Maccy mapuka Ha Becax ¢ TOYHOCTBIO 710 1 T.

2. [lonBeckTe MapuK HA HATH K IITATHBY.

3. Beruepture Ha aucte Oymare OKpyKHOCTb, painyc KOTopoil okosio 10 cm.

4. Iamepbte paauyc okpyxHocTd R ¢ TouHOCTBIO 10 1 MM.

5. llratuB ¢ MasATHUKOM pACIOJIOXKHUTE TakK, YTOObl MPOAOIDKEHHE IIHYpA
MIPOXOJIUJIO YEPE3 LUEHTP OKPYKHOCTH.

6. B3sB HUTH NManbllaMu y TOUKH MOJABECA, BpPALaWTE MASTHUK TaK, YTOOBI IIApUK
OTKCHIBAJI OKPY>KHOCTh, PaBHYIO Hau€pUEHHOM Ha Oymare.

7. M3mepbTe Bpems L, 3a KoTopoe MasTHUK coBepmiaeT 50 o6oporoB. Onpenenure
nepro; oOpalieHus mapuka 1mo Gopmyse:

T t
=T
3aTeM BBIYUCIUTE YCKOPEHHUE TI0 hopmyIie:
ATER
a = _T >

8. OmpenenuTe BHICOTY KOHMYECKOrO MasTHUKa H. Jas 5TOro u3MephTe
PacCTOsIHHE MO BEPTUKAJMU OT LIEHTPA IIapuKa 10 TOUYKHU MOJBeca.
Haiinute Moy EHTPOCTPEMHUTENHLHOTO YCKOPEHUs 110 hopMyTie:
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_gR
a==

9. OTTHATE TOPU30HTAIBHO PACIHOJNOKEHHBIM JHHAMOMETPOM IIApUK Ha
pPacCTOSIHUE, PABHOE PAaAUYCy OKPYKHOCTH, U MU3MEPHTE MOXAYJb COCTABIIAIOLIEH

—
F 3arem BbamcInTE YCKOpPEHHE 10 GOpMyIIE:
a=—.
m
10. Pe3ynbrarsl u3MepeHuii 3anecure B Tab. 1.
11. CpaBHuTe TMONydeHHBIE TPU 3HAYECHHS MOIY/IS IIEHTPOCTPEMHUTEIBHOTO

YCKOPCHUA U c;[enaﬁTe BBIBOJ.

Tabnuya 1
Pagny Bpest Bricot
Cc P ITepuo a Macca
OKpYXK Koneb i KoHyc | rpy3a | Cuia ¥ cKopenue
aHUM
HOCTH a
4m’R
t R S F
R, . |T== h m | B |a=2 "1 a =2
N u h m
M c c M KT M/ c? . M/c2
M/c

KoHTposbHbIE BONIPOCHI

1. [laiite  ompeneneHus  CIEAYIOIIAM  MHOHATHSAM:  LEHTPOCTPEMUTEIBLHOE
YCKOPEHME, CUJIA TSHKECTU U CUJIa YIIPYTOCTH.

2. Touka IBMKETCS PABHOMEPHO MO OKpYKHOCTU. Kak u3MeHseTcs: JHUHeiHas
CKOPOCTb IO HAIIPABJIIEHUIO U TIO MOJYJIFO ?

3. IIocTOSHHO M YCKOpPEHUE TMpPU PABHOMEPHOM JIBUKEHHUHM TOYKH TIO

OKPYKHOCTH?
4. Kyna HanpaBlieHO YCKOPEHHE KOHIIA CTPEJIKK 4acoB?
5.10se cunet F; = 4 H u I, = 3 H npunoxens! x oxHolt Touke Tena. Yrom

Mexay BekTopamu Fi u F» paBeH 90°. Uemy paBeH MOAylb PaBHOACHCTBYIOIIEH
ATUX CUI?

Jlaboparopnoe 3ansaTre Ne2

I/I3yquHe 3aBUCHUMOCTH yI'JIa HAKJIOHA IIJIOCKOCTH, H€06XOI[I/IMOFO JJI1 Hadalia
CKOJIbKCHHUA TCJI4, OT MAaTCpHalia TPYIIHNXCA HOBCpXHOCTeﬁ

Heas padorbl: HUCHONB3Ys MOAPYYHBIE CPEICTBA YCTAHOBUTH 3aBHUCUMOCTH
KO3 (UIIMEHT TPEeHUs OT CBOWCTB MAaTE€pUajoB B3aMMOCHCTBYIONIUX Tel (OT
KauecTBa 00pabOTKU TPYIIMXCS MOBEPXHOCTEN) U OT yIJia HAKJIOHA TIJIOCKOCTH.
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YueOHasi 3a1a4a; BEIYUCTUTH KOADPHUITUESHT TPEHUS CKOTBKEHUS JIJIST Pa3THIHBIX
MaTepuasios.

Oo6opynoBanue: 1100asi MOBEPXHOCTb, UCIOJIb3yeMasl KaK HAKJIOHHAs TJIOCKOCTb,
npeaMer (Hampumep: TOYMIIKA, Pe3WHKa, OpyCOK W T.JA.), JUCT OyMmaru, TKaHb,
KJIEEHKA U ApYyrue, JUHEHKa.

Kparkass Teopusi: npu [IBMKEHUU TeEJa IO
HAaKJIOHHOM IUIOCKOCTM Ha HEr0 JIE€UCTBYIOT

_ —
CICIYIOIIME CHIIBL: Mg — CHIIa TKECTH, N -

CHJIa pC€aKnuu OIIOPEI;
—

F,p — cuna tpenus.
Paccmorpum  aBumkeHne Tema Ha puc. 1.
IToctpoum oce OX mapajuienbHy0 HallpaBICHUIO
IBIDKEHUs Tena, ock (OY NeplneHIuKyIsIpHYIO
IJIOCKOCTH ITOBEPX-HOCTH.

ITo BTOpOoMy 3akony HproTOHA:!
e
am = mg + [y,
PaccMoTpuM citydaii, Korja Tenno Haxoautes B mokoe (a = 0),
T0 npoekiuu cuil Ha oc OX u OY OyayT 3anucaHbl B CIASAYIOIIEM BUJIE:

Puc. 1. Teso Ha HAKJIOHHBIN
IJIOCKOCTHU

{0 = mg sina — F Tp _}{mg sina = F Tp
0 = N—mgcosa N = mgcosa
[ToscTaBuM 3HAYEHHE CUITBI peakiuu ormopsl N B GopMyITy CHIIBI TpeHHS FTp,
F.p, = UN = pmgcosa.
Torna,
mg sina

mgsina =umgcosa - u =————==tqg Q.
g Lmg U mg cos a g

ITopsiioK BbINOJIHEHUS PadOTHI

1. TlogroroBbTe MPUOOPHI U MaTEpUalIbl, HEOOXOAUMBIE VISl BBIMIOIHEHUS paOOTHI.
2. Ilonoxute BEIOpaHHOE TEJIO HA KPail TOBEPXHOCTH.

3. IlogHuMaiTe 3a 3TOT Kpail MOBEPXHOCTh AO TE€X MOp, MOKA TEJIO0 HE HAYHET
CKOJIb3UTh BHU3.

4. UsmepbTe auuny [ v BeicoTy A mOMydeHHOI HAKJIOHHOM IJIOCKOCTH.
5.3anummuTe B TAOAUIy BHJ CONPHUKACAIONIUXCS MaTepUajioB U JaHHBIC
U3MEPEHUM.

6. [TlomensiiTe BUA MaTEpUAJIOB U MIOBTOPUTE ONBIT HE MEHEE 3-X pas3.

7. PaccumTaiite yron & as 3-x MaTepuaiioB o Gopmyiie:
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a = arcsin 7

8. Paccuumraiite tg @ ns 3-X Marepuaos.

9. Cnenaiite BBIBO/I.
Tabnuya 1

Jmvina | Beicora

Marepuan [ MM h, MM

a,” nL=tga

KoHTpoJsbHbIe BONpOCchl

1. PacckaxuTe 0 MEXaHUYECKOM JIBUKEHUH U €T0 BUAAX.

2. ChopmynupyiiTe 3aKkOHbI MeXaHUKU HbloTOHA.

3. Pacckaxkute mogpoOHO O CHJIaX, NEWCTBYIOIIMX HA TENO MpPU ABUKEHUU IO
HAKJIOHHOM TIJIOCKOCTH.

4. [laiiTe omnpeaeseHus CIEAYIOIIUM IMOHATUSAM: CHJIa TPEHUS U CHJla PEaKIHU
OTIOPBI.

5. JIBa Tena, CBA3aHHBIE HEBECOMOU HEPACTSKUMOW HUTHIO TAHYT ¢ cuiion F=15 H
BIIPaBO MO cToiy. Maccel OpyckoB mi = 1 Kr U mza= 4 Kr, KO3Q(PULIUEHT TPEeHUs

n = 0,1. C xakum yckopeHueMm ABWXKYyTCs Opycku? UYemy paBHa cuia
HATSKEHUS! HUTH?

Jlaboparopnoe 3ansaTue Ne3
OnbITHOE OATBEPAKACHHE 3aK0HA boitnsa - MapuotTa

eabp pabdoThI: >KCIEPUMEHTAIBHO NpoBepuTh 3akoH boins - Mapuorra, a
umenHo cootrommenne PV = const. Hayaurscs onpemensite 06beM U JaBieHHE
ra3a ¢ OMOIUIbIO MPUOOPOB JIsl U3YyUEHUS TA30BBIX 3aKOHOB.

YueOHble 3aga4n:

1. Beruucauth naBiieHue 1 00beM rasza B Tpyoke.

2. TIlocTpouTs rpadik 3aBUCUMOCTHU JJaBJICHUS ra3za oT 00bema.

OO0opynoBanme: CTEKIIHHBIA HUIUHAP C BOAOHU, CTEKIISIHHASA TpyOKa JiuHou S50
CM, 3aKpbITasi C OJHOM CTOPOHBI, JMHEWKA U3MEPUTENbHAsL, OapOMETp-aHEPOU.
Kparkas Tteopusi: 3akoH boins-Mapruorta — OIMH M3 OCHOBHBIX Ta30BBIX
3aKOHOB, COTJIACHO KOTOPOMY ITPH IOCTOSIHHOM Temiieparype o0bséM V' mamHOM

Macchl MJIEJIBHOrO ra3a OOpaTHO IPONOPLUOHANEH €ro JaBlIeHHIO P, T.e.

pV = C = const. Tlocrosunas C mpomopiHOHATbHA Macce Trasa (YUCITy
MOJIeii) U ero abCOMIOTHOM TeMIeparype.

DTO O3HaYaeT, 4TO MO Mepe BO3pacTaHWs NaBJeHUS OOBEM Ta3a YMEHBIIACTCS.
BnepBeie 3TOT 3akoH Obul copmynupoBan B 1662 r. Pobeprom boiinem.
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[TockoNBKY K €ro CO3JaHuI0 MPUYACTeH Takke (paHIy3CKUl ydeHblii MapuoTT, B
JIpPYrux CTpaHaxX, KpoMe AHIJIMU, 3TOT 3aKOH Ha3bIBAlOT JIBOMHBIM MMeHeM. OH
MpeACTaBiIsieT cOOON YacTHBIM ciiydyail 3akoHa WJ€aJhbHOIo ra3a (OMUCHIBAIOIIETO
TUIIOTETUYECKUN TIa3, WACAIBHO MOMYUHSIOIMNCA BCEM 3aKOHAM IIOBEIECHMS
rasoB).

3akoH boinsg-Mapuorra cieyer u3 KUHETUYECKOW TEOpUHU ra30B, €CIIN MPUHSTD,
YTO pa3Mepbl MOJIEKYJ] MPEHEOPEKMMO Mallbl MO CPaBHEHHMIO C PacCTOSTHUEM
MEXIy HUMHM W OTCYTCTBYET MEXMOJEKYISIPHOE B3auMoaencTeue. HHbIMH
cioBaMM, 3akoH bolns-MapuoTTa BBINOJHSIETCS CTPOro JJsi UACAIBLHOIO rasa.
JIns  peasbHBIX Ta30B, Yy KOTOPBIX BIIMSHUEM pa3sMEpPOB MOJEKYJI M HX
B3aMMOJICHCTBUEM MpeHeOperaTh Hemb3sl, 3aKOH boilnsi-MapruoTTa BBITOIHSIETCS
npuOIMKEHHO, TEM JIy4llle, YeM Jlajbllle OT KPUTUYECKOIO COCTOSHUSI HaXOAUTCS
ras.

[Ipumenenue 3akoHa NPUOIMHKEHHO MOXKHO HaOMI0aTh B MpOLEcCe CxKATHUS
BO3/lyXa KOMIIPECCOPOM WJIM B pe3yJIbTaT€ PACIIMPEHMS ra3a I0JA IOPLIHEM
Hacoca IIpy OTKa4yKe ero u3 cocyza.

MeronuuyecKkue yKazaHusl

3akon  boing-Mapuorta  MOXHO ~— OpoBepuTh 4 4
NOCTATOYHO TMPOCTO C  IIOMOMIBIO  HECIOXKHOIO
obopynoBanus. Eciu B uuinuHap ¢ Bogoi 1 omycTUTh
OTKpPBITBIM KOHIIOM BHH3 TpPYOKy 2, TOrja BO3AYyX B
Hell OylleT HaXOAWUThCS MO/ JaBICHHEM, DPaBHBIM
aTMoc(epHOMY, IUTIOC THUJIPOCTATUYECKOE JIaBJICHUE

CTOJIOMKA BOIBI BEICOTOM N, U3MEPEHHON B MM PT. CT.
[InotHOCTh BOABI B 13,6 pa3 MeEHbIIE TUIOTHOCTH

PTYTH, IO3TOMY CTOJIOHK BOJBI BBICOTOM h MM
CO3a4acT JaBJICHHUC, PAaBHOC JaBJICHUIO CTOJIONKA pPTYTH
h

Puc. 1. YcraHoBka

BBICOTOM —— MM.
13.6

Bo3nyx B Tls;y61<e OyZneT moj JaBIeHUEM
P =P, +—,
° 136

rae P, — atMoc(epHoe 1aBJIeHHUE, BEIPAXKEHHOE B MM PT. CT.;

h — pa3HOCTb YPOBHEW BOJbI, U3MEPEHHAS B MM.
O0BeM Bo3ayxa B TpyOKe
V=5-1I,
riae [ — qiuHa cToabuKa BO3ayXa;

S — moaab NONePeyHOro CEUeHUs TPYOKH.
[TockonbKy TUIOHIAAb MOMNEPEYHOro Cce4YeHuss TpyoOku (a, ClIeOBaTEeINbHO,
BO3AYIIHOIO CTOJIOMKA) MOCTOSHHA, TO YHUCJIOBOE 3HAUY€HUE [ MOXHO YCIOBHO
OpuHATH 32 V B yCIIOBHBIX equHuuax. [Ipy u3aMeHeHuH TriyOMHBI MOTPYXEHUS
TPYOKH U3MEHsIETCA 00bEM U JIaBJICHUE BO3AyXa B HEH.
Hccenenyem 3aBUCHMOCTb MEXAY 9TUMU BenmunHaMmu. [1o 3axkony bors -
Mapuorra:
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PV, = BV, = P,Vj
P,Sl, = P,Sl, = P,SI,

3amenum npoussenenue Pl Ha koncranty C u nmonxyunm

C; =C;, =C4
Tabnuya 1
AtMmocdepnoe | Jnuna Pasznocts | laBnenue | IlocrositHHas
NABJIECHHE, MM | CTOJIOMKA | ypOBHEU BO3/lyXa B | U30TEPMUYECKOIO
pT.CT. BO3/yXa B | BOABI B | TpyOKe, poiecca
TpyOKe, LUJMHIPE | MM PT. CT.
MM u TpyOKe,
MM
P, [ h P C

N W= =
1©

IHopsinok BbINOTHEHHs PAa0OTHI

1. I3meppTe GapoMerpom atmochepHoe naBiieHue P, (B MM pT. CT.) — MO TaKUM
JaBIIEHUEM HAXOAMTCA BO3AYX 10 €€ MOrPY)KEHHUs B BOJY. 3aHECUTE JaHHBIC B
Ta0IuILy.

2. [lorpy3utre B BOAy TpYyOKy 2 OTKpBITBIM KOHIIOM BHH3 Ha MaKCHUMAJIbHYIO
rIyOuHy, U3MephTE ATUHY CTOJIOMKA BO3/lyXa B TpyOKe /.

3. Onpenenure B MM Pa3HOCTh YPOBHEH BOJIbI /i B IMIIMHAPE U TPyOKe.

4. TToBTOpHUTE U3MEpPEHUs €I i1 MEHbIINX TNTyOUH TOTPYKEHHUS.

5. loctpoiite rpaguK 3aBUCUMOCTH J1aBJIEHUS OT 00bEMA U CAETIANUTE BBIBOI.

6. BrerancnuTe nponsBeieHus:

C; = Pl
C, = B,
Cs = P33
C, =R,
Cs = Psls

Cpasuure Ci, Co, C3 1 T. 1.
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7. CoOTHOIIEHUS —, — , — , — CpPaBHHUTC C C,ZIPIHHHeﬁ H OLICHUTC ITOTI'PpCITHOCTHU

C, C3 Cy  Cs
U3MEPEHUSL.

8. 3aHecure JaHHbIE B TAOMUILy, HAWUTE MOTPEIIHOCTh U3MEPEHUH.

KoHTposbHbIE BONIPOCHI

1. Ot uero 3aBucut nocrostnHas C B 3akoHe boitng-Mapuorra?
2. Vlmeet nu CylIECTBEHHOE 3HAYEHUE JUIsSl KCIEPUMEHTA TUIONIaAb MOMEePEeYHOro

ceueHus Tpyoku S?

3. ITouemy BO BpeMmsi OMbITa HE CIEAYET JepKaTh TPYOKY PyKOit?
4. Moxet nu rpaduk nepecekatb ocu koopauHat V u P? [louemy?
5. ITpou3BOAUT JiK ra3 AaBJICHUE B COCTOSIHUA HEBECOMOCTH?

JIaGopatopnoe 3ansitue Ne 4

OHpCI[eJ'IeHI/IC OTHOCHUTEIbHOM BJIaXKHOCTH BO3ayXa

Leapb padoThl: onpeAeInTs OTHOCUTEIBHYIO BIQXHOCTh BO3AyXa B KaOMHETE.

YueOHBIE 32124

1. HayunTtbCs 1ONBb30BaThCS ICUXPOMETPOM U TUTPOMETPOM.

2. OnpenenuTts BIAXXHOCTh BO3/1yXa € MOMOIBIO TEPMOMETPA.
Oo6opynoBaHue: ICUXPOMETP, TUTPOMETP, TEPMOMETP, TaOIHIIA.
Kparkas teopusi: B armochepe 3emnu Bcerga copepkarcs BoAsHble mapbl. Mx
CoJepaHHe B BO3AYXE XapaKTepuszyercss aOCOJIOTHOM U  OTHOCUTENIbHOM

BJIA’>KHOCTBIO.

AOconmoTHasE BIAXKHOCTb  OINpENENsieTcsl IUIOTHOCTBIO BOASHOIO Tapa p,
HaXOJIAIIETOCs B aTMOc(epe, WIH €ro NapiuaibHbIM JaBJICHUEM p.
[lapuyanbHbpIM JIaBIGHUEM p Ha3bIBACTCS JaBJIEHHE, KOTOPOE MPOU3BOIUI Obl
BOJISTHOM TIap, €Cciu OBl BCE IPYTrHe Ta3bl B BO3AYXE OTCYTCTBOBAIIH.

OTHOCUTENNHLHOM BIAKHOCTBIO (p Ha3bIBACTCs OTHOICHHWC IMMTapIUAJIbHOI'O JaBJICHUA
P BOOSAHOrO I1apa, COACpKaICrocsa B BO3AYXC, K JABJIICHHUIO HACBIIICHHOI'O IIapa

Py, TOpu pAaHHOM Temmeparype. OTHOCHTEIbHAs
BIQXHOCTb () TIOKa3bIBAET, CKOJBKO IPOLECHTOB
COCTaBJSIET TAaplUalbHOE JaBICHHWE OT JABJICHUS
HACBIILIEHHOTO Tlapa MpH JaHHOW TeMIiepaType u
onpenensiercs o popMysiam:

@ =2-100%.

Py
[lapuuansHOe naBieHUE P, MOXKHO PACCUUTATH IIO
ypaBHeHUIO Menaeneesa—Kianeipona wuanucamo
VpaséHeHue U 110 TOYKE POCHI.
Touka pocbl — O3TO Temmeparypa, IIpU KOTOPOU
BOJSIHOW Iap, HaXOISIIUMKCS B BO3AYyX€E, CTAHOBUTCSA
HACBHIILICHHBIM.
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OTHOCHUTENIPHYIO  BJIAXKHOCTh BO3AyXa MOXHO ONPEACIUTh C IOMOIIBIO
CHELMATIbHBIX MPUOOPOB — MCUXPOMETpa U rurpomerpa. [lcuxpomeTrp cocTout us3
JIBYX TEpMOMETpOB. Pe3epByap OJHOro M3 HHMX OCTAETCS CYXHM, U TEPMOMETP
IIOKa3bIBA€T TEMIIEpaTypy Bo3ayxa. PesepByap Apyroro OKpYXEH IOJIOCKOU
TKaHHU, KOHEI] KOTOpo# omyiueH B Bony (puc. 1). Boxa ucnapsiercs, u 0xaronaps
ATOMY TEpPMOMETp oOxJaxkjaaerca. Yem Oousbllle OTHOCUTENbHAS BIAXKHOCTH
BO31yXa, TEM MEHEE WHTEHCUBHO HAET HCHApPEHHWE W TEM MEHbIIE pPa3HOCTb
NOKa3aHUN TEPMOMETPA, OKPYKEHHOIO ITOJIOCKOM BIIAXXHOM TKAHW, U CYXOrO
tepmometpa. Ilpu oTHocuTenbHOM BiaxkHocTH, paBHOM 100 %, Boga BooOIIEe He
Oymer  ucmapsTthCsi U TOKa3aHui  o0omx

TEPMOMETPOB OynyT onuHakoBbl. llpu pazHoctu

TEeMIIeparyp TEPMOMETPOB C MIOMOIIBIO
CHEIUATIbHBIX TaOJIHII, Ha3bIBAEMBbIX
NICUXPOMETPUYECKUX, MOKHO OIPENEITUTh
OTHOCHUTEJIbHYIO BIIa’KHOCTh BO311yXa.

[lcuxpomerpamu  OOBIYHO TMOJB3YIOTCA B  TEX
clyJasx, Korja TpeOyeTcsi JOCTaTOYHO TOYHOE U
OBICTpOE OMpPEICIICHUE BIAKHOCTH BO3yXa. Puc. I. lcnxpomeTp

Touky poOCHl ONpENeNsaioT ¢ TMOMOIIbID Tpubdopa,
HAa3bIBAEMOI' 0 KOHJICHCAallMOHHBIM TUTPOMETPOM.
Buenrnuii Bua 3TOro nmpubopa v ero paspes mokasaH Ha
puc. 2. ['urpomerp MpeICTaBIsIeT coOoit
METaJUNTMYECKYI0 KOpoOKYy 1, mepemHsis cTeHkKa 2
KOTOpO#l Xopomio otnoiupoBaHa. KopoOka okpyxkeHa
MOJIMPOBAHHBIM  KOJBIOM 3, OTIENEHHBIM OT Hee
Terionzonupyromed  npoknagkod 4. KopoOka
COEIMHEHA C PE3WHOBOM rpyiie 5. BHyTpb KOpoOKu
HAJIMBAIOT JIETKO HCIAPSIONIYIOCS XUAKOCTh — dPup u
BCTaBISIIOT TepmomeTp. IlponmyBas uyepe3 KopoOKy
BO31yX C IIOMOIIbI TIPYLIM, BBI3BIBAIOT CHJIBHOE

Puc. 2. T'urpomeTp HCHapeHue dpupa
KOJICHCALHOHHDII u ObicTpoe oxynaxjaeHue KopoOku. [lo tepmomerpy

3aMEYaroT TEMIIEpaTypy, MPU KOTOPOH MOSABISIIOTCS
KamneJdbKd POChl Ha TOJMPOBAHHOM TMOBEPXHOCTU
CTEHKM 2. DTO U €CTh TOYKa POCHI, TaK KakK IOSBICHHE POCHI YKA3bIBAET, YTO
BOJSIHOM TNap CTaJl HACBIILICHHBIM.
OnpeneneHue TOYKM pocbl — Haubojiee TOYHBIM CHoco0  U3MEpEeHUs
OTHOCUTEIIbHOW BJIAYKHOCTH.

IHopsinok BbINOTHEHHs PAa0OTHI
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1. Onpenenute MoKa3aHHs Cyxoro TepMomeTpa t°; M Mmoka3aHust BIaKHOTO
Tepmomerpa °,

2. HaliinTe pa3HOCTh OKA3aHUN TEPMOMETPOB

At - tol - toz.
3. Ilo maHHBIM pa3HOCTH TEMIEPATYP U MTOKA3AHUIO CYyXOr0 TEPMOMETPA B
IICHXPOMETPHYECKOM Ta0J. | HallINTE OTHOCUTEIBHYIO BIAXKHOCTD (.

4. ITnOTHOCTH HACHIAOIMX IIAPOB Oy, HAUANTE 110 TabIHLE 2.

5. HaitauTe abCOMOTHYIO BJIAXKHOCThH BO3/AyXa M0 hopmylie

Pa

P Pu
100%

6. 3Has P,, 0 Tabnuie 2 HAUIUTE TOUKY POCHI Lpoegy-

7. 3aHecuTe NaHHbBIE B TAOIUILY.
8. CuemanTe BBIBOJI.

Tabnuya 1
[Toxazanus Iloxazanwns Pa3snoctn OtHocutens | AOGCOMIOT- T
CyXOro BIIAYKHOT'O IMOKa3aHUi Hast Hast pg:;?
TEPMOMETpa, | TEPMOMETpa, | TEPMOMETPOB, | BIAKHOCTh, | BIAKHOCTD, oC
°C °C °C % KI/M>
P Py
tlo t; At =t° — 1% @ Pa = m Tpocsr

KoHTpo/sibHbIE BONIPOCHI

1. Kak wW3MEHUTCS pa3sHOCTh IIOKa3aHUW TEPMOMETPOB B MCUXPOMETPE IIPU
HNOHMKEHUH TEMIIEpaTypbl, €CIM a0COMIOTHAS BIaXKHOCTh OCTAETCS HEU3MEHHOM?
2. MoXeT JId OTHOCHUTENIbHAs BIAXKHOCTh YBEIUYMBAECTCH, €CIM aOCOIOTHAs
BJIQKHOCTh yObIBaeT?

3. [lpeqnoxkure crmocoObl  MOAAEpPkKAHHUS BIAKHOCTH BO3AyXa B IKHIBIX
MOMEIIEHUSIX 3UMOM, KOTJla BO3IYX CYXO# M3-3a IEHTPAJIbHOTO OTOIICHUS, YTOOBI
COXpaHUTh €€ B npeaenax HopMbl 5070 %.

4. Temneparypa Bo3ayxa 20 °C. Touka pocbl 12 °C. KakoBa aOcomoTHas u
OTHOCHUTEJIbHAS BJIAXKHOCTh BO31yXa?

5. Temniepatypa Boznyxa 25 °C. OTHOocUTENbHAS BIAKHOCTh BO3ayXxa paBHa 60 %.
IIpu xakoii TeMIiepaType HosBIIIETCS poca?

Tabnuya 2
[lcuxpomeTpuueckas Tabiuia
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ITokaza-
HUS

CyXO0ro Pa3HocTh mokazaHuii Cyxoro 1 BJIaXHOTO TEPMOMETPOB

TEPMO-

MeTpa

K |°C| O 1234567891011
2731 0 [ 100 | 82| 63|45 (28 | 11| - | - | - | - | - | -
2741 1 [ 100 | 83| 65|48 |32 |16| - | - | - | - | - | -
2751 2 | 100 | 84 | 68| 513520 - | - | - | - | - | -
276 | 3 | 100 | 84 | 69| 54392410 - | - | - | - | -
277 4 | 100 | 85| 70|56 |42 28|14 - | - | - | - | -
2781 5 | 100 | 86| 72|58 453219 6 | - | - | - | -
279 6 | 100 | 86| 73|60 |47 352310 - | - | - | -
280 7 | 100 | 87 | 74|61 |49 37|26 14| - | - | - | -
281 8 | 100 |87 | 75| 63|51 |40 |28 18| 7 | - | - | -
2821 9 [ 100 | 88| 76|64 |53 42|31 |21 |11} - | - | -
283 10 | 100 | 88 | 76 | 65 | 54 |44 |34 |24 | 14| 4 | - | -
284 | 11 | 100 | 88 | 77 | 66 | 56 | 46 | 36 |26 | 17 | 8 | - | -
28512 | 100 | 89 | 78 | 68 | 57 | 48 | 38|29 |20 | 11| - | -
286 13 | 100 | 89| 79| 69|59 49 |40|31 (23|14 6 | -
287 | 14 | 100 |90 | 79| 70 | 60 | 51 | 42|33 25|17 | 9 | -
288 | 15| 100 |90 | 80| 71 | 61 | 52|44 |36 |27 20| 12| 5
289 | 16 | 100 |90 | 81 | 71 | 62 | 54 | 45|37 |30 |22 | 15| 8
200 17 | 100 |90 | 81 | 72 | 64 | 55|47 |39 32|24 | 17| 10
201 | 18 | 100 | 91 | 82| 73 |64 | 56 | 48|41 |34 26|20 13
292119 | 100 | 91 | 82| 74| 65|58 |50 |43 35|29 |22 15
293120 | 100 | 91 | 83| 74| 66 | 59 | 51 | 44 | 37 | 30 | 24 | 18
2904121 | 100 | 91 | 83| 75|67 | 60| 52|46 |39 | 32| 26| 20
205122 | 100 |92 | 83| 76 | 68 | 61 | 54 | 47 | 40 | 34 | 28 | 22
206|123 | 100 |92 | 84| 76 | 69 | 61 | 55| 48 |42 | 36| 30| 24
207124 | 100 | 92 | 84| 77 | 69 | 62 | 56 | 49 | 43 | 37 | 31 | 26
208 125|100 |92 | 84| 77|70 | 63| 57|50 44 | 38| 33| 27
2909126 | 100 | 92 | 85| 78 | 71 | 64 | 58 | 51 | 45 | 40 | 34 | 29
300 27 | 100 |92 | 85| 78 | 71 | 65| 59| 52|47 | 41| 36| 30
301 1 28 | 100 |93 | 85| 78 | 72 | 65| 59| 53 |48 | 42| 37| 32
302129 | 100 |93 | 86| 79| 72| 66| 60| 54|49 |43 | 38| 33
30330100 |93 86| 79| 73|67 |61 |55|50|44 |39 34

Tabruya 3

I[aBJ'ICHI/IC HACBIIMICHHBIX BOJISAHBIX ITAPOB U UX IIJIOTHOCTDH

[IPY Pa3JIMYHBIX TEMIIEpaTypax
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t,’C pu.kIla pu, 103 kr/M? | t,°C pu, KIla pu, 1073 kr/Mm3
-10 0.260 2,14 16 1,813 13,6
-5 0,401 3,24 17 1,933 14,5
-4 0,437 3,51 18 2,066 15,4
-3 0,476 3,81 19 2,199 16,3
-2 0,517 4,13 20 2,333 17,3
-1 0,563 4.47 21 2,493 18,3
0 0,613 4,80 22 2,639 19,4
1 0,653 5,20 23 2,813 20,6
2 0,706 5,60 24 2,986 21,8
3 0,760 6,00 25 3,173 23,0
4 0,813 6,40 26 3,359 24.4
5 0,880 6,80 27 3,559 25,8
6 0,933 7,30 28 3,786 27,2
7 1,000 7,80 29 3,999 28,7
8 1,066 8,30 30 4,239 30,3
9 1,146 8,80 40 7,371 51,2
10 1,226 9,40 50 12,33 83,0
11 1,306 10,0 60 19,92 130,0
12 1,399 10,7 80 47,33 293
13 1,492 114 100 101,3 598
14 1,599 12,1 120 198.5 1123
15 1,706 12,8 160 618.,0 3259

Jlaboparopnoe 3ansatue Ne 5

Omnpenenenue K03 HUIMEHTA TOBEPXHOCTHOTO HATSKEHUS KUIKOCTH

Heab padorbl: onpenenuTs KO3PHUIUEHT NOBEPXHOCTHOI'O HATSXKEHUSI METOJIOM

OTPBIBAHUS Kalellb.
YyeOHbIE 3a1a49M:
1. U3meputh 06beM 100 karens BOJbI M CIIUPTA.

2.Paccumntath K03 (HUIMEHT MOBEPXHOCTHOT'O HATSHKEHUS CIIUPTA.
Oo6opyaoBanue: Or0peTKa, BOJIa, TEXHUUECKUI CIMPT, IITAaTUB, CTaKaHIUK (pHC.

1).

Kparkasi Teopusi: Tak KaKk Yy IKHJKOCTH MOJICKYJIBI
MTOBEPXHOCTHOI'O CJIOSI 00J1aat0T N30BITOYHON MOTEHITHATIBHOM
DHEpPruel, TO TIOBEPXHOCTh JKHJAKOCTH  CTPEMHTCS K
COKpAaIlleHWI0  CBOMX  pa3MepoB. Bmomp  mepumerpa
MOBEPXHOCTH  JEHCTBYIOT CHJIBI, COKpAIlalolue pa3Mep
MTOBEPXHOCTH. DTH CHJIBI HA3bIBAIOTCS CHJIAMH TIOBEPXHOCTHOTO

Puc. 1. Ycra-
HOBKa



HaTsbkeHus.  Cuia IMOBCPXHOCTHOI'O HATSDKCHHA IIPSAMO  IIPOINOPLHMOHATIbHA
IICPUMCTPY ITOBCPXHOCTHU:

FHE[TH}K =0~ I’
rpe g — KO3(1)(1)I/IIII/IGHT IMpOIoOpHNOHAIIbHOCTH, BaBI/ICHIHeﬁ OT poada XHUAKOCTH U

BHEIIIHUX YCIIOBUHU.
Taxoit k03 puLreHT Ha3bIBaeTCAd KO3(P(HUUHUEHTOM TOBEPXHOCTHOTO HATSKEHHUS:

_ F HaTSK H

g=—|—|

l M
KoapduupeHT moBEpXHOCTHOIO HATSHKEHUS O MOXKHO
OMIPENICTTUTh MemooomM ompulieaHus kaneiv (puc. 2).

Kamist orpeiBaeTcss B MOMEHT, Korjga Bec Kamm P
CTaHOBUTCS PaBHBIM CUJIE TOBEPXHOCTHOTO HATSXKEHUSL:

P=F _ . —>P:G-I—>P:J-2HR—>G::2—:;
mg = P,
i
rae R — paauyc MUKW Karuid ¥ paguyc Tpyoku. UToObl
HE U3MEpATh paauyc TpPYOKH OepyT JBE KUIKOCTH H Puc. 2. Merox
CpaBHMBAIOT 150, KO3 DUITHEHTHI ITIOBEPXHOCTHOI'O OTpbIBA KaIlellb
HaTSHKEHHUS:
JiI:‘::rmp"ra
UchpTa - 2R - cTcrmp"ra _ JiEi:rmp"ra
_ 'PBClﬂ UBO,ELI - 'EECI,ELI '

Oeozs = Hop
t€ Ocppprall Ogoppr — KOD(PQUIMEHTHI MOBEPXHOCTHOTO HATSHKEHHMS CIIMPTA M
BOJAbBI COOTBETCTBCEHHO, BHITCKAOIIINX U3 OI[HOﬁ nu TOfI KE TPY6KI/I
V3MepHB BeC HECKONBKHX Kamellb 3THX JKUAKOCTEH, W, 3Hass KOI(QPHUIIMEHT
MMOBEPXHOCTHOT'O HATSDKEHHS OJHOM KMIKOCTH (BOIBI), MOJKHO BBIYHCIIHTH
K03 (DUIMEHT MOBEPXHOCTHOTO HATSKCHHUS APYTOM KHUIKOCTH (CIHUPTA):

_ PanpTa _ Mepupra "9 M cnupra
Ic'.cmﬂlpfra - O-BO,.E[]:I P - JBO,E[I:I . - JBO,E[I:I -
BO/IBI Myon ~ Y Myonu
_ Pcnupra I’{:anTa
— “YBO[OHI .
Proau Hao,qm
_ Penupra VanpTa
JanpTa - JBO,EI;I:.I -V ’
Pronnt * Veonw
rae Ogony = 0.072 - — KOO(QUIMEHT IIOBEPXHOCTHOIO HATSKCHHS BOJBI,
KI
Peoges M Pcgupra — TUIOTHOCT BOABI M cmupTa  (Pgony = 1000 et

panpTa = 790 %),
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V.

crupra U Vao e — 00beM 100 Karenb Bojibl M CIIUpTA.

ITopsiioK BbINOJIHEHUS PadOTHI

1. Hanute B GropeTKy BOJBI M U3MEPUTH HAaualIbHBIH ypOBEHb BOJbI B Otoperke V],
3aBECTH JaHHBIE B TaOJUILY.

2. OTKpbITh KpaH TakK, 4YTOObI BBITEKAHWE Kameidb ObUI0  MEIJICHHBIM,
paBHOMEpHBIM, TpuMepHO 15—20 karnens B MUHYTY, oTcunTarh 100 Kanenab BOAbI U
3aKpPBITh KpPaH.

3. M3MepuTh KOHEUHBI ypOBeHb BOAbI B Oroperke Vo, W BBIUHCIHTH 00BEM
100 xanens V', 3aHecT 1aHHbIe B TaOJIHILY.

4. Couth BoZly U3 OIOPETKH U HAJIUTh B HEE CIIHPT.

5. IloBTOpPUTH M3MEPEHUs o0bema crupTa B OropeTke TUTSI
100 kamenb. 3aHeCTH JaHHbIE B TaOd. 1, BRIUMCIUTH MOTPEIIHOCTh M3MEPEHUS,
CHENaTh BBIBOJ.

Tabnuya 1
. . O0BeM
Havamaepuaemi | Koneunsiin n Koo dunuent
Hanmeno 100 OTHOCTE | 1 5 BepXHOCTHOTO
YPOBEHb YPOBEHD Y
BaHWE Kamenap | JKHIKOCTH, HATSKCHUS
KUJIKOCTH KUJIKOCTH KT )
KHUJKOCTH KUAJTKOCTU P, 3 H
Vl V2 V M 0-’ ﬁ
Bona
Cnoupr

KoHTposibHBIE BONPOCHI

1. OOBsicHUTE, KaK BIUSET TEMIIepaTypa *KUJIKOCTH Ha BEC Karuiu?

2. IToueMmy Bojia CMauMBaeT HEKOTOPHIEC MOBEPXHOCTHU TEJ, @ HEKOTOPHIC HE
cMaduBacT?

3. Kakue mnpuymHBl BAMSIOT HA BEIWYMHY KO3(D(GUIMEHTA IMOBEPXHOCTHOTO
HATSHKCHUS JKUJIKOCTH?

4. Kakue CcymecTBYIOT METObI JIJIsl ONpeAesieHUsT K03 UIIMEHTa TOBEPXHOCTHOTO
HaTsDKEHUS ?

5. 3MeHuTCs JIu pe3ysbTaT BBIYUCICHUS, €CIIA JAUaMETp Kamneiab TpyOku OyaeT
MEHbIIIE?

JlaGopatoproe 3ansitue Ne 6
Onpenenenune kodhPuIMeHTa TMHEHHOTO PACITUPEHUS CTAIA U ATFOMUHUS

Heab pa6oThl: HAYYUTHCS OMPEACIATh KOIPDUIIMESHT JTUHEHHOTO PACIIHPEHHUS.
Yy4eOHBIE 32124
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1. Onpenenuth KO3PGUIIUESHTHI JIMHEWHOTO PACIIUPEHUS CTATA U aTFOMUHUS 1
CPaBHUTDb MX C TAOJIMYHBIMU 3HAUCHUSMH.

2. CpaBHUTH UX MEXAY COOOM U ClIeIaTh BBIBOJIBI.

Oo6opynoBanme: mpubop A ompeaciieHuss  KodpduumeHTa JIMHEHHOTO
pacliMpeHuss C  HHJIMKATOpOM, CTaJIbHOM W AJIOMUHUEBBIA  CTEpPXKHH,
MUJUIMMETPOBAs JIUHENKA, BOJA.

Kparkasi Teopusi: ¢ ”3MEHEHHEM TEMIEPATyphl Tela €ro pa3Mepbl U3MEHSIOTCS.
TemoBoe pacmupeHue TBEPABIX TEN, Y KOTOPHIX HWMEETCS MPEHMYIIECTBO B
OJTHOM HaIpPaBJICHUH, XapaKTEPU3yeTCs JIMHEHHBIM pacmuperue Al:

Al = alAt,
rae @ — KO3(PQPUUUEHT JMHEWHOrO pacIIMpeHUus, 3aBUCSAUIMN OT maTepuaia |
TEMIEPATYPBH.

Opnako ecny paccMaTpuBaTh HEOONbIIME HWHTEPBAIBI TEMIEPATyp, TO MOXKHO
cuuTath KOA()(PULUMEHT JMHEMHOro pacHIMpeHus [Uis JAaHHOTO MaTepuana
BEJIMYMHON MOCTOSHHOM. {7151 O0IBIINHCTBA BEIIECTB 3TOT KOI(PPUIIUEHT MaJl, €ro
3HaYeHus coctaBysiioT 10— 106 K1,

OcobeHHo Man Ko3((UUIUEHT JTUHEWHOr0 paclIMpEHUs] B TUANa30HE TEMIIEPATyp
ot -30 1o 100 °C y unBapa (criaB kesne3a u Hukens ). [loaToMy nHBap NPUMEHSIOT
JUISL U3TOTOBJIEHUSI TOYHBIX WMHCTPYMEHTOB, MCIOJB3YEMbBIX JUIS OIpPEACIICHHUS
pa3MepoB Tell. JIMHelHbIE pa3Mepsl CaMOro MHCTPYMEHTA U3 MHBapa Majlo 3aBUCAT
OT KOJIEOaHMI TeMIepaTyphl.

Koadduiment nuHeHOro pacmmpeHus MOKa3bIBA€T, HAa KaKyl JOJII0 CBOEH
nepBoHavanbHOM muHbl npu 0 °C uU3MeHsieTcs: JiMHa
Tena npu HarpeBanuu Ha 1 Kwumm 1 °C:

Al Al
R T e A T
rae Al — nmpupamenye aIUHBL Puc. 1. I'padux

3aBHCHUMOCTHU
OnbIT MOKA3bIBAET, YTO MPU HEOOJBIINX HM3MEHEHHUIX
TEMIIEpaTypbl M3MEHEHHE JIMHEWHBIX pPasMEpOB TBEPAOro Tela MOPSAMO
IPONOPIHUOHATBHO U3MEHEHHUIO TeMIIepaTyphl (cM. puc. 1).
Tak kak yJiIMHEHUE Npy HarpeBaHUU (WM YKOPOUEHUE TIPU OXJIAXKIEHUH ) 3aBUCUT
TaK)X€ OT NEPBOHAYAIBLHOM JJIMHBI, yIOOHEE paccMaTpUBaTh HE CaMO YUIMHEHHE

Tella, @ OTHOCUTEBHOE YIJIMHEHHE: OTHOLIeHHe yBenndenus umnbl Al = [ - [,
Al

K TepBoHavanbHOM 1umHe ly. OTHOCHTENBHOE YIIMHEHHE T IIPONOPUHOHATBHO
0

u3MeHeHuto Temmeparyp At = t - ty:

Al

— = adt.

Lo

Bo Bcex atux gopmynax oOBIMHO HAaYaJbHOE 3HAYCHHE TEMIIEpaTyphl IMOJIAraroT
paBHbIM HYNIIO (fo = 0 °C) M COOTBETCTBEHHO lo CUMTAIOT MJIMHON Tena MpHU €ro
temrieparype. Ha mpakTuke e HadanpHas TeMmIleparypa Teja JajieKo He Bceraa
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onBaeT paBHa 0 °C. Torga pacuér miMHBI Tela TpH 000N TeMIepaType MOKHO
BBIMIONIHUTG Tak. IlycTh Opu Temmeparype U, [UMHA Tena paBHa [y, a mpu
Temreparype C, onHa paBHa [,. Torga cuWras HaYadbHYIO TEMIEPATYpPY
to = 0°C, umeem:

L, =1, (1+ aty),

l, = 1,(1 + at,).
OTcrona,
l, 1+ at, 1+ at,

ll_l+at1H 27 "1+4at,

OpnHako, y4uThIBas, 4TO 3HAYEHUE (& OYEHb Majo, (GOPMYIy MOKHO YIIPOCTUTh.

VMHOKHB YHCIUTENb ¥ 3HaMeHaresb Ha 1 — aty, nomyaum:

LA ta(t, —ty) — a’tyty)

2 242
1—ast]

Buty ManocTs kod()HIMEHTa @ WieHSI, COIepKamme & > Mallbl [0 CPABHEHHIO C
YJICHOM, B KOTODPBIII BXOAUT (& B IEpBOW cTemeHu (TouHee, Al >> A5 - T,).
[TosTomMy HX MOXkHO OTOpOCcHTB. B pesynbrare GpopMyna A BHIYACIECHHS IJIHMHBI

[, oxasbiBaeTcs Gosiee MPOCTOM M JOCTATOYHO TOYHOM Uil HMHIKEHEPHOM
IIPAKTUKMU:

=041+ a(t; —t)]

501041

[, =1, (1+ adt).

Pemas 3amaun ¢ y4€TOM TEIUIOBOTO JIMHEWHOTO PACHIMPEHHS TN, HEOOXOIUMO
HUMCTb B BUAY, YTO IIPHU U3MCHCHHUHN TCMIICPATYPBI MCHACTCA HC TOJIBKO IJIMHA, HO
U BCe ApyrHue JMHEWHBIC pa3Mepbl Teda. Tak, y KpYyrjoro CTEpKHS IIpH
Harp€BaHWMU YBCIMYMUBACTCA AUAMCTP, U HPHUTOM BO CTOJIBKO pa3, BO CKOJBKO
YBCIIMUUBACTCA MJIMHA CTCPIKHA. VY mnacTUHKH B OIHO M TO KC YHCIO pPa3
YBCIIMUUBAIOTCA JIMHA, INIHPHWHA KW TOJIIHMHA. Ecmm Ha4YCPTUTh Ha IIIACTHHKC
KaKYIO-HI/I6y,/:[B JIMHUIO, TO OJIMHA 9TOU JIMHUH IIpU HArp€BaHWMU YBCIUYUTCS B
TaKOE YK€ YHCIIO0 pa3. Y OKPYKHOCTH yBEIMYATCS €€ JITTMHA U JTUAMETP.

[Ipu HarpeBaHWM TIIACTUHKH, UMEIOIIEH KPYTJIOe OTBEPCTHE, JUAMETP OTBEPCTHUSA
TOXC YBCINYHTCA. I[eHO B TOM, 4YTO IIPpU PAaBHOMCPHOM HAaArp€BaHWN B TCJIC HC
BO3HUKAIOT CHJIBI YIpyroctu. [103TOMy paciimpeHune MpPOMCXOAMT TakK, KaK eCI
OBl MIacTUHKa ObUTa CITIONTHOW. TOYHO Tak K€ YBEJIMYMBACTCS MPH HArpEBaHUH
AaMeTp TalKu, pa3Mepbl pAKOBUHBI B TOJIIIE METAJUTMYECKON OTIMBKHU U M.0.
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B cnpaBennmmBOCTH CKa3aHHOTO MOYKHO YOEIUTHCS Ha OMBITE C METAUTMYECKUM
mapom. [llap 3actpeBaer B KoJiblie, €CJIM €r0 HArpPeTh, U MPOXOAUT C OOJBIIUM
3a30pOM, €CIIM Harperb Koublo. HaoOopoT, mpu OXNaXIEHHH KOJIbLIA IIap
3aCTPEBAET, a OXJIAXKAECHUE 1Iapa YBEIMYUBAET 3a30P MEXKIY HUM U KOJIBLIOM.

Takum  o0pazoM, KodI(DPUIIMEHTOM JIMHEWHOTO pACIIUPEHUS  HAa3bIBACTCA
BEJIMYWHA, U3MepsieMas YIJIMHEHUEM €IWHUIIbI JUIMHBI MPYU HAarpeBaHUM TeJia Ha

1°C.
L(t, = ty) Ltz —1ty)

rae Al — ynnuHenue Beero crepikHs,

a

£, — KOMHaTHas TeMIepaTypa,

{, — koHeuHas TemnepaTypa Tpyoku (100 °C),

l{ — JUIMHA CTEPIKHS TIPU KOMHATHOM TEMIIEPATYPE,
l, — nnvHA CTEpXKHS TP TEMIIEPATYPE 12

Ilopsaok BeINOJHEHUsI padoThI
1. Hauth akkypaTHo B MpoOUpKyY npudopa Bojsl. Bo n3bexanune BIIIICCKUBAHUS
BOJIbI IIPH JTaJIbHEHIIIEM KUTIEHUH MPOOHUPKA TOJKHA OBITh HE MOJHOM.
2. I3mMepuTh JUIMHY CTajJbHOTO W QJIIOMUHUEBOIO CTEPXKHS MUJUIMMETPOBOU
TuHeNKou. J[aHHbIe 3anucaTh B TAOJIUILY.
3. OnycTuTh AMIOMUHHUEBBIH CTEpKEHb BEPTUKAIBLHO B MPOOMPKY C BOJIOM H
AKKypaTHO YCTaHOBHUTHb HW3MEPUTEIBHBIN CTEPKEHb WHIMKATOpPA Ha BEPXHIOIO
TOPUEBYIO TOBEPXHOCTh CTEpkHS. Ecnm crpenka OTKIOHUTCS OT IYJIEBOTO
MOJIO’KEHHUSI, COBMECTUTD €€ C MYJIEBBIM IITPUXOM IIKAJbI.
4. BxmtounTh npuOOp UIs HarpeBaHUs U JOBECTH BOJY JI0 KUIEHUS. BBIKIIOUNTH
npuoop.
5. I3mMeputh HACKOJIBKO YMJIMHWIICA CTEpPXKEHb IIOCJIE HarpeBaHMs. 3amnucarhb
JaHHbIE C UHMKATOpA B TAOJIMILY.
6. M3mepeHnst NIOBTOPUTH JJIS CTAIIBHOTO CTEPIKHS.
7. Beraucnuth KO3(GGUIUMEHT JTMHEWHOTO pPACHIMPEHUS CTajdd W aJIOMUHUS TI0
dbopmyiie:

Al

11(t2 - t1)'

8. CpaBHUTH MOJMYYECHHBIA PE3YJNbTAT C TAOIMYHBIM 3HAYCHUEM W BBIYUCIHUTH
OTHOCHUTEJIBHYIO MOTPEIIHOCTH 0 (hopMYyIIe:

o =

_ |anr - l:'T:l
& = —-100%.
o

9. JlaHHbIC 3aHeCTH B TaO. 1.
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Tabnuya 1

Hazpa | Hauanpnas | Hauanenas | KoneuHas Yamane | Koag.
No HUE JIVH. OTH.
HHC JTAHA TEMIIEpaTy | TeMIepary
OIIbI TpyOKH | pacimiupe | morp.,
BELIEeC TpyOKH pa TpyOKu | pa TpyOKu o
Ta J J Al, HHUS, €, %
TBa [, MM t,°C t,"C
MM a
1
2
Tabauya 2

TemneparypHblit KOA(QOUIIMEHT TUHEHHOTO PACIIMPEHUSI METANIOB U CIUIABOB

Meramn, cutas | o, 106 °C! Mertain, cIuiaB a, 106 °C!
AOMUHAN 24 Huxpom 14
bponsa 13-21 Onoso 26
Boasdpam 4,5 [InaTtuna 9,1
Jropamomunnii | 23 [TnaTuaut™** 8-10
30J10TO 14 [Tnatuna-upuauin*** | 8,8
Keneszo 12 Caunernt 29
NuBap* 1,5 Cepebpo 20
Npunun 6,5 Crainb yrnepoaucrass | 10-17
KoHcTanTan 12-15 [uHk 32
JlaTyHb 17-19 Yyryn 9-11
MaHranux 18 LlemenT 14
Menn 17 Crekio 9
Hetizunn6ep 18 Kgsapir (ruraBnensriit) | 0,04
Huxkens 14

* 9TOT CIUIAB  MCHOJB3YeTCS IS  M3TOTOBJIEHUS  JCTalied  TOYHBIX

M3MEPUTETBHBIX TPUOOPOB;
*%*  IpOBOAHMKOBBIM Marepuan, o KOTOPOrO TakKoW ke, KaKk W Yy CTeKJIa;
MPUMEHSETCS JUIsl U3TOTOBJICHUS JJIEKTPUYECKUX JIAMIT;

ekck

KoHTpo/sibHbIE BONIPOCHI
I.Yto Takoe pacmiMpeHUE TBEPABIX TEI C TOYKH 3PEHUS MOJEKYISIPHO —
KUHETUYECKOU TEOPHUH.
2. Ilouemy Her Tabmui KO3(OUIHEHTOB OOBEMHOIO PACIIMPEHHs ISl TBEPHABIX

Ten?

M3 9TOro CiuiaBa U3roToBJICHBI ITPOTOTHUIIBI KWJIOI'paMMa U MECTpa.
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3. IloueMy Mexnay pellbcaMu JKEJIE3HOM JOPOTM OCTAaBJISAIOT TNPOMEKYTKH B
CTBIKaX, a JJIs1 TPaMBalHbIX PEIbCOB 3TOI0 HE AEINIA0T?

4.Iloyemy J€TOM DSJEKTPUYECKHME MPOBOJA MEXAY CTON0aMH TYyro He
HATATUBAIOT?

5. Kak HM3MEHHUTCS XOJ 4YacoB C METAUIMYECKMM MAasSTHUKOM, IIPU IIOBBIIICHUU
(MOHMKEHUN) TEMIIEPATYPbl OKPYXKAIOIIEH cpeibl?

Jlaboparopnoe 3ausatue Ne 7
OmnpeneneHue JIEKTPUUECKON EMKOCTH 3apsSKEHHOTO KOHIEHCATOpa

Heab padoThl: U3y4UTh YCTPOMCTBO IUIOCKOTO KOHAEHCATOpa M PacCUUTaTh €ro
AJEKTPOEMKOCTh; HAYYUTHCS ONPEAEISITh SJIEKTPUUECKYI0 EMKOCTh KOHJIEHCATOpa
OQITUCTUYECKUM METO/IOM.

Y4eOHble 3aga4u:

1. Onpenenutb EMKOCTh KOHJIEHCaTOpa. [IpoBEepUTh 3aKOHBI MOCIEAOBATEIHHOTO U
NapaJuIeIbHOIO0 COEMHEHUS KOHJIEHCATOPOB.

2. Onpenenutb €MKOCTh KOHIEHCATOpa METOAOM HW3MEPEHUS] HAKOIICHHOTO
KOHJIEHCATOPOM 3apsijia.

OoOopynoBaHme: MCTOYHUK DBJIEKTpUUYECKOW »sHepruu 6 B, Mukpoammepmerp,
KoHJieHcaTophl (3—4 mit.) u3BectHOM €EMKOCThIO (0,254 MKD), KOHJEHCATOPHI
HEU3BECTHOM €MKOCTH, JBYXIIOJIOCHOW IEpPEKII0YaTeIb, COCAMHUTEIbHBIC
pOBOJIA.

Kparkass Tteopusi: ClOBO «KOHAEHCATOP» MPOUCXOAUT OT JIATUHCKOTO CJIOBA
condensare, 4TO O3Ha4aeT «CTyIICHUE». B ydeHHH 00 2JIEKTPUYECKUX SBICHUIX
STUM CJIOBOM O0O03HAYaIOT yCTPOWCTBA, TIO3BOJISIONINE «CTYIIAThY» AJICKTPUUECKHE
3apsibl U CBSI3aHHOE C ATUMH 3apsaMu dJIEKTPUUECKOe MoJIe.

[IpocTenmnii  KOHAEHCATOP COCTOUT W3 JBYX IPOBOAHUKOB, Pa3JICICHHBIX
TUBJIEKTPUKOM.

BaxxHol xapaKTepUCTUKOW JII0OOr0 KOHAEHCATOpa SIBISIETCA €ro 3JIeKTpUuyecKas
émkocth C — usnyeckas BeTWYnHA, paBHAS OTHOIIEHUIO 3apsija ( KOHJIEHCATOpa

K pa3HOCTHU ITOTCHIIMAJIOB U MCXKAOY €TI0 06KJ'IaIl0KZ

q
C=-—.
U

3a eauHUIy DSJEKTPUYECKOM EMKOCcTH B MEXIyHapOIHOM CHCTEME EIMHUIL
NPUHUMAETCS DJIEKTpUYecKass €EMKOCTh KOHJEHCATOPa, HAINPSIKEHUE MEKIY
oOKkJazkaMu KoToporo paBHa 1 B, korma Ha ero oOKmIagkax HMMEOTCS
pazHouMeHHbIe 3apsaabl o 1 K. Ota enqununa Hazeana dapan (1 ©).

Kpome Toro, osmexrpuyeckas €EMKOCTh KOHAEHCATOpa 3aBHUCHT OT poAa
IUDJIEKTPUKA, HAXOJAIIErocs MEXAy IUlacTuHamMu. BeiBeneM dopmyny 1uis
pacuéra 3JIEKTPUYECKON EMKOCTH IIJIOCKOI0 KOHJIEHCATOPa.

ITo onpenenenuto

c=4
U
YuuteiBas, 4To
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U = Ed,

a,
E = 1 :
£€0S
[Tonyuaem,
c q q qeeyS &S c 89S
= — = = = wiu C = )
U Ed qd d d
Topsa0K BBIOJIHEHUsI Pa0dOThI:
1. CobpaTh 2NEKTPHUECKYIO 1IENb 110 cXeMe (B LIeNH YCTaHOBHTh I, I

OJINH M3 KOHJICHCATOPOB M3BECTHOM €MKOCTH) (puc. 1).
2. Konzjencarop 3apsauTh, [ OTOMO  COEAMHHUTL ero +© c (D
(mepexiroyaTesieM) Ha KOPOTKOE€ BpeMs C HCTOYHUKOM —9Q
JIEKTPUYECKOU IHEPIUU. -I—

3. CocpeoTourB BHUMaHME Ha MUUIMAMIEpPMETpe, ObICTPO
3aMKHYTh KOHJICHCATOP HAa U3MEPUTENIbHBINA TPHOOpP U ONPENETUTh
YHUCJIO JEJIEHUM, COOTBETCTBYIOLIEE MAKCUMAIbHOMY OTKJIOHEHU O
CTPEJIKH.

4. OnpIT MOBTOPUTH 1711 OOJIEE TOYHOTO OMPEESICHUS YUCHA JIEJICHUI N U HAWTH

OTHOIIICHHE HaWJICHHOTO0 KOJMYECTBA JICICHUM K EMKOCTH B3ATOTO KOHAEHCATOpa
C:

Puc. 1. Cxema

n
-= k.
C

5. OnbIT NOBTOPUTH 2—3 paza ¢ APYTMMHU KOHJICHCATOPAMH U3BECTHOM EMKOCTH.
6. Pe3ynbTaThl ©3MEpEHUN U BBIUUCICHUHN 3aMUCATh B TAOJMILY.

7. Onsit (n. 1-4) MOBTOPUTH C KOHICHCATOPOM H3BecTHOM éMKocTH C, .

8. Onpenenuts B 3TOM Clydae YUCIO JAEI€HUMM N, U HaUTH EMKOCTh U3
OTHOILICHHUS

T
C.L ==
x k

9. V3nate y mnpenopaBarenss €EMKOCTb HCCIEIYEMOTO
KOHJEHcaTopa M, NpUHSIB €€ 3a TaOJIMYHOE 3HAYCHHE, 1
OMPEIETUTh OTHOCUTEIBHYIO MOTPENIHOCTD €, Y.

10. Bkmrouuts B coOpaHHyro cxemy (puc. 2) 1Ba
MapalieIbHO  COSAWHEHHBIX  KOHACHCATOpa  HW3BECTHOU
€MKOCTH.

11. ITIpoBepUTh COOTHOLIIEHUE U CII€NIaTh BBIBO/I:

Caap = C1 + Cy.

12. Bximrouuts B coOpaHHyI0 cxemy (puc. 3) JABa MOCIEA0BATEIbHO COCTNHEHHBIX

KOHJICHCATOpa W3BECTHON €MKOCTH. f
I
‘[ c; %D

Puc. 3. Cxema

Puc. 2. Cxema




13. IIpoBepuTh COOTHOWIEHUE U CAEIATH BBIBO:

1 _1.1
Cnoc Cl CZ.

13. Tlo mponenanHoii paboTe cjenanTe BHIBOJ.

Tabnuya 1
Emocth Yucno geneHui OTIjI(;IIéI;; . Haiinennas
KOHJIEHCA 2 O,
Ne Topa [0 MKane JIeNICHHH K EMKOCTb orp.
OtbITa MHKpoaMIepMmeTpa éMKocTH | KOHJIEHcaTopa . %
C, MKD n k = E Cx, MKD
C
1
2
3

KouTpoJsibHbIE BONPOCHI

1.OT 4yero M Kak 3aBUCUT EMKOCTb MPOCTEHMIIEro KOHJEeHcaTopa? 3aluIlIuTe
dbopmMyIy 3TOM EMKOCTH.

2. Kak BBIYMCIIUTH E€MKOCTb Tpex KOHJICHCATOPOB, COCJIMHEHHBIX
IOCJIEJOBATEILHO?

3. JIokaxuTe, YTO HampsHKEHUS Ha JABYX IIOCJEIOBATEIbHO COEIMHEHHBIX
KOH/JIEHCATOpax 00paTHO MPOIOPIMOHATBEHBI UX €EMKOCTSIM.

4. JIea xoHseHcaTopa eMKocThio C1 1 C2 COeIMHEHbI MapajuIeNIbHO U 3apSKEHBI J10
HanpspkeHust U. B KakoM COOTHOIIEHWM pacrlpeieleHbl 3apsibl Ha JITHUX
KOHJICHCaToOpax?

5. Kak omnpenenuth eMKOCTh TpeX KOHJIEHCATOPOB, COCIMHEHHBIX MapaijieIbHO?

Jlaboparopnoe 3ausaTre Ne 8
Onpenenenue 3MEKTPOABUKYILECH CHIIbI U BHYTPEHHETO COMPOTUBIICHUS
MCTOYHUKA DJIEKTPUUYECKON IHEPTUU

Heab padoTel: onpenenuts 3eKTpoaBrkymyio cuiry (31C) u BHyTpeHHee
CONPOTUBIICHUE UCTOYHUKA TOKA.

Y4yeOHble 3agaun:

1. Cobpath 2JIEKTPUYECKYIO 1I€Tb, CHATh MOKa3aHUsI TPUOOPOB.

2. BBUMCIUTG BHYTPEHHEE COMPOTUBIICHUE UCTOYHUKA TOKA

3. OnpenenuTh NEKTPOABUKYIIYIO CUITY UICTOYHHUKA SHEPTUM.

OOopynoBanme: aMnepMeTp, BOJIbTMETP, PEOCTAT, KJIIOY, MPOBO/1a, UICTOYHUK
3JIEKTPUYECKON IHEPTUU.

Kparkasa teopusi: npu pazoMkHyroM kimtoue OJIC HCTOYHHMKA TOKa paBHA
HaIpSOHKEHWIO HAa BHEIIHEW 1enu. B 3KcrnepuMeHTe MCTOYHUK TOKA 3aMKHYT Ha
BOJILTMETP, COMPOTUBIIEHHE KOTOPOTO JIOJDKHO OBITH MHOTO OOJIbIIIE BHYTPEHHETO
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COMPOTUBIICHUS] MCTOYHHMKA ToKa 7. OOBIYHO COMPOTHUBICHUE HMCTOYHHMKA TOKa
MaJio, TO3TOMY JIJIsl UBMEPEHUS HANIPSKEHUST MOXKHO MCIIOIB30BaTh BOJIBTMETP CO
mxanoif 0-6 B u comporusnennem R, = 900 OM (cm. Hammuch mox mkanoit
npudopa).

Tak KaKk CONpPOTHBICHUE UCTOYHHKA OOBIYHO MaJIo, TO JeHCTBUTENbHO R >> 7.
[Ipu stoM otnmuue £ or U HE NPEBBIMIACT ACCATHIX AO0JIEN MPOIEHTA, MO3TOMY
norpemHocTs u3Mepenusa I3 /]C paBHa MOTPEIIHOCTH U3MEPEHUS HAMPSIKEHUS.
BHyTpeHHee CONpOTHUBIEHUE MCTOYHHMKA TOKA MOKHO M3MEPUTh KOCBEHHO, CHSB
MOKa3aHUsl aMIepMeTpa W BOJIbTMETpA MPU 3aMKHYTOM KJIFOU€, paccyuTaTh U3
3akoHa Oma 1S OJTHOM IeTIH:

/= €
T R4+7r
e=IR+Ir
ce=U+1Ir

rae € — 9J1C ucToyHuUKa;
U — nageHne HanpsiKeHUsl BO BHELIHEH 1ETH;
I — cuja Toka B LIENH;
¥ — BHYTPEHHEE COINPOTUBJICHUE AKKYMYJISTOPA.

ITopsa0K BLINOJIHEHHS PAGOThI o
1. CocTaBUTH JIEKTPUUYECKYIO LENb 0 cxeMme (puc. 1).
2.3aMKHYTh LeNb M 3amucaTb B TaONMUIly MOKa3aHUS l
aMmrepmMerpa M BOJBTMETpA Uil JIBYX IOJOKEHUU |'""|
peocrara.
3. ITo 3akony Oma 11151 BCcel 1enmu: o s
e=U+Ir.
CocTaBuM cHUCTEMY YpaBHEHUM:
e=U +Lir

e=U,+1ILr.

Otcrona BEIBOAUM (HOPMYIIBI SISl BEIYUCIICHUS 7+ Puc. 1. Cxema

U+ Lr=U,+ Lr

Uy —-U,=6Lr—Lr

Uy, — U,

r 12 — Il .

4. BIMUCAUTD 3HAYECHUE 7.

5. loncrasnsas r B m060e u3 AByX ypaBHeHU nocuntats J/C.
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6. Pacuer norpentHocreil. MakcuMaibHbl€ MOTPEIIHOCTH U3MEPEHUIN BHYTPEHHETO
COIIPOTUBJIEHUSI HICTOUHUKA TOKA OIPENENSIOTCS 10 (hopMymnam:

Ae + AU N Al A

& =— 4 —, r=r,=c.

T Enp _ Unp Inp Hp =T
JlanHble 3aHecTH B Ta0OII. 1.

Tabnuya 1
No Crua Buyrpennee S1C S/C
OIILITA ToKa HanpsokeHue | CONpOTUBIIEHU | aKKYMYJIATOpa | aKKyMYyJIATOpa
e (paccuetHas) (u3mep.)
LA U.B r, Om e, B e, B
1
2

KouTtpoJsibHbI€ BONPOCHI

1. ITouemy mnageHue HaNpsHKEHWS BO BHEWHEW vacth uenu wmeHblie IJ[C
VMCTOYHHKA?

2. IloueMy c yBeIMYEHHWEM CHJIbI TOKA B ILEMNH, HANPSHKEHHWE Ha 3aXKUMax
UCTOYHHKA YMEHbIIAETCS?

3. Ilouemy, ompenensisi MNPUTOJHOCTb K HUCHOJB30BAHUIO TalbBAHUYECKOTO
3JIEMEHTA HEIOCTATOYHO OIPAHUYUTHCS JIMIb u3Mepenuem ero J/1C?

4. barapeiika Juisi  KapmMaHHoro (oHapuka 3aMKHyTa Ha peocrtar. [lpu
conpotuBiiecHuu peocrata 1,65 Om Hanpsbkenue Ha Hem 3,3 B, a mnpu
conpotupiennu 3,5 Om — 3,5 B. Haiinutre BHyTpenHee comportusieHue u IJ1C
OaTapeiKu.

5.B KkakoM ciydae BOJBTMETp, IMOAKIIOUYEHHBI K 3aXUMaM TE€HEpATopa,
nokasbiBaer OJIC reHeparopa M B KakoOM Ciy4dae HalpsDKEHUWE Ha KOHIAX
BHEIIHETO YyYacTkKa uenu? MOXHO JIM 3TO HaIlpsHKEHHE CYUTATh TaKXKe U
HaIPsSHKEHUEM Ha KOHIIAX BHYTPEHHErO y4acTKa Lenu?

JlabopatopHoe 3ansitue Ne 9
OmnpeneneHue yaeabHOTO COPOTUBIICHHS MPOBOHUKA

Heab padoTbl: ONpeAeIuTh yIEIbHOE COIPOTUBICHUE TPOBOIHUKA.
YueOHble 3a1aun:

1. Cobparh JMEKTPUUECKYIO 1IETIh, CHATH MOKa3aHUs TPUOOPOB.

2. BBUUCIHUTD yETbHOE CONPOTHUBICHUE TPOBOIHUKA.
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OO0opynoBaHmMe:  WCTOYHHMK  DJEKTPOIMTAHMS,  aMIIEPMETP,  BOJBTMETP,
IIPOBOJIOYHBIN PE3UCTOP, KJIFOY, METAUIMYECKUN IUIAHILIET, IUPKYJb, JMHEHKA.
Kparkast Teopusi: HM3BECTHO, 4YTO CONPOTUBIICHHE ITPOBOJHUKA 3aBHUCUT OT
YIEJIBHOIO COIPOTUBIICHUs MPOBOJHUKA, M3 KOTOPOIO OH H3IOTOBJIEH, U €ro
F€OMETPUYECKUX PA3MEPOB:

[
R:p§

Otcrona cienyer, 4To ONpPENESATh YAEIbHOE COITPOTUBIIEHUE IPOBOAHUKA MOXKHO,
3Has €ro CONPOTHUBJIEHUE, JJIMHY U IUIOMIA/Ib IONIEPEYHOTO CEUCHUS:

RS
Ecnun nmpoBOOHMKOM SBISIETCA IPOBOJIOKA C KPYIVIBIM CEYEHHEM, TO, TaK Kak
IJIOIIAb Kpyra

d2
S=m—

T, TO
_dezR
b=

CrnenoBaTenbHO, ISl OMNPEACNICHUS YACJIbHOTO COMPOTUBJICHUS MPOBOAA HAIO
3HaTh €ro JJIMHY, JUaMeTp M compoTuBiieHHe. [Ipu OTCYTCTBUM OMMETpa, STy
BEJIMYUHY MOKHO OTPEIECIUTh C TIOMOIIBI0 aMIiepMeTpa u BoiabT™MeTpa. [1o 3aKkony
Oma 1151 ydacTka 1enu:

[ = U

==
CnenoBareabHO
R = U

=T
Tornma

3 nlUd?
P =

B pabore omnpenensioT yAeapbHOE COMNPOTHUBICHHE IIPOBOJA, M3 KOTOPOTO
M3TOTOBJIEHO TMPOBOJIOYHOE comnpotuBieHue Ri. Ero amamerp yka3zan Ha
Kopmnyce. JUMHY MpoBojia ONPeACsIOT C TOMOIIBIO IUPKYJISA U JIUHEHKH.

ITopsiioK BbINOJHEHUS PadOThI:

1. [lonroroBbre Tabn. 1 jns 3amucu  pe3ylbTaTOB M3MEPEHHN U
BBIYHCJICHUM.
Tabnuya 1
[, m d, MM U,B I A p, OM MM? /M
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2. C nmomMomp0 LUPKYJIS YW JUHEWKH W3MEPbTE UIMHY OJHOrO BUTKA NPOBOAA,
HaMOTAaHHOT'O Ha KapKac MaHEIN IPOBOJIOYHOTO CONPOTHUBIICHUS.

3. Ompenenure 4UCIO BUTKOB INMPOBOJA HA KapKace M BBIYUCIUTE €ro OOUIYIO
JUTUHY.

4. 3anuiuTe B TaOJIUIly TUaMETp MPOBOA. L -

5. [Ins u3MepeHHust yIeabHOro CONPOTUBIIEHUS IPOBOAHUKA h

coOuparoT  aJeKTpuueckyr 1enb. (Cxema, KOTOpoi R

IoKa3aHa Ha puc. 1. = I

6. 3aMKHHUTE KJIIOY U H3MEPhTE CUJIYy TOKa B LENH H
Puc. 1. Cxema

HaIIpsSHKEHHUE Ha TPOBOJIOYHOM COINPOTUBIICHUH.
7. Beraucnure yaeapHOe CONPOTUBIIEHUE ITPOBOIHUKA.

8.Ilo Tabmuue 2 ompenenure wMaTepuanl IpoOBOJA, W3
KOTOPOT'O U3rOTOBJIEH PE3UCTOP.

KoHTposibHBIE BONPOCHI

1. YTo Ha3bIBAIOT yIEIbHBIM COIPOTUBIEHUEM MPOBOJHUKA?

2. KakoB (hu3udeckuii CMbICH 3TOU BEJIMUUHBI?

3. Kakoe coenrHeHNEe MPOBOJHUKOB HA3bIBACTCA MoOcieqoBaTelibHbIM? Haueprure
ero cxemy?

4. Kakoe coeuHEHHUE MPOBOJHUKOB Ha3bIBaeTCs napaienbHbiM? Haueptute ero
cxemy?

5. Kak U3MEHHUTCSl HaAMpsKEHUE Ha YYACTKE DJIEKTPUUYECKOM 1€, €CIM MEIHYIO
MIPOBOJIOKY HA ATOM YYaCTKE 3aMEHHUTh HUKEIMHOBOM.

Tabnuya 2
IInoTHOCTH METANJIOB

p’ p’

1080M M 1080M M
BemiectBo BemiectBo

WA WA

1020M Mm% /M 1020M Mm? /M
ArOMUHHAMN 2,69 Huxpom 110
Bonbsdpam 5,5 dexpaib 110-130
Jlatyns JI-61 | 7,1 Cepebpo 1,468
Menn 1,7 KoHncranTtan 45-50
Huxenun 42 Crans IX18HOT 12
Kenezo 9,71 bpon3sa 3,52
CBuHer 20,6 PryTh 95,8
JlanTan 56.8 Huxkens 6,844

Jlaboparopnoe 3ansatue Ne 10

I/ICCJ'IGI[OBaHI/Ie 3dBUCHUMOCTH MOIMHOCTH JIAaMIIbl HAKAJIMBAHUA OT HAIIPSKCHHA HA

€€ 3aXKNMax
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Ieanr padorbl: Ha ONBITE UCCIENOBATH 3aBUCHMOCTH MOLIHOCTH, ITOTPEOIIAEMOi
JIAMIION HAaKaJIMBaHUs, OT HANPSOKEHHS HA €€ 3aKUMax.

YueOHble 3a1a4N:

1. TomaBas pasiMYHBIE HANPSOHKEHUS OT MCTOYHMKA, C IOMOILBLIO PEOCcTara,
HU3MEPUTH TOK U BBIYMCIMTH MOLIHOCTE 110 popmyne P = [U,

2. YCTaHOBUTH 3aBUCUMOCTH MOIIHOCTH JIAMIIGI OT HANpsHKeHHs IpadUuuecKuM
METOIOM.

O0OopyaoBanMe: WCTOYHHMK IIMTAHUS, KIFOY, PEOCTAT, BOJLTMETDP, aMIIEPMETP,
JaMmIa.

KpaTkass Teopusi: Ipd NPOTEKAHHU TOKa IO OJHOPOAHOMY YYacTKy IIEln
SIIEKTPUYECKOE TI0JIE coBepuIaeT padoTy. 3a Bpems Al 1o nenu mporekaer 3apsij
Aq = IALl. Dnexrpudeckoe mose Ha BBICICHHOM Y4acTKe COBepIIaeT pabory, H,

CIIeJIOBATENIbHO, OTHOIIEHHE paboTel K MHTEepBaly Bpemenu AL, 3a Koropoe 3Ta

pa60Ta ObLIa COBCpHICHA HA3BIBACMOC MOIIHOCTBIO, BBIYHUCIIACTCA 110 q)OpMYJIeI
2

P—A—UI—FR—U
At R’

PaGota snexrpuueckoro Toka B CU Belpakaercs B mpxoymsix (), MOIIHOCTh — B
BatTax (BT).

ITopsiiok BbINOJTHEHUSI PadoOTHI:

1. Cobpath 2JIEKTPUUECKYIO LIETIh IO cXeMe puc. 1.
2. 3aMKHYTh  LI€Nlb, YCTAHOBUTH Ha  JIaMIe
HauOOJbIIIee HAMPSIKEHUE.

3. YMEHBIIUTh  HaIpsHKEHUE npyd  TOMOIIHU
peocrarta, 3anucaTh CUJy TOKa U CHOBA BBIYUCIIHUTH
MOIITHOCTb TOKA.

4. 3aHecty qaHHbIE B Ta0I. 1.

Puc. 1. Cxema

Tabnuya 1

Ne U,B LA P=IU,Bt

NN |WiN|—
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5. [loctpouts rpaduk 3aBUCUMOCTH MOIIHOCTH JIaMIIbl OT HANpsOKEHUS Ha ee
3aKUMax, BbIOpPAB COOTBETCTBEHHO MAcIITad MO pe3yjbTaTaM CBOMX HM3MEpPEHUH.
ITo ocu opauHAT OTKIIAIBIBATh MOIIHOCTh, IO OCH a0CLIMCC — HANPSIKEHHUE.

KoHTpoJsibHBIE BONPOCHI

.Y kakoi samnbel HATH Hakana tomme: y  100-BarTHOM — mim
25-BaTTHOM NPU OJHOM U TOM K€ HAIPSKECHUU?

2.V BAEeKTPOIUIMTKA YKOPOTHJIM CIHpajb Ha MOJOBUHY JIMHBL. Kak m3meHuUTCS
MOIIIHOCTh TOKA B IUTMTKE IIPU OAHOM U TOM K€ HaNps>KeHU U ?

3. /IBe OIMHAKOBBIE JaMIIbl, paccuuTaHHble Ha 220 B, B omHOM ciy4dae
BKJIFOUAIOTCSI B CETh MapajliesibHO, B IPYroOM cllydyae — mnocieaoBaresbHo. Korga
MOIIIHOCTh TOKa 00JIbIlI€ U BO CKOJIBKO pa3? [louemy?

4. Jlamnbl 200-BatTHass u 60-BaTTHas, paccUMTaHbl Ha OJHO HAaNpPSKEHUE.
CornpoTuBiienue, kakou jJamIibl 6osbiine? Bo ckonbpko pas?

5. MOXHO 1M MO SIPKOCTU CBEYEHUS AIEKTPUYECKOM JIaMIIbl CyJUTh O KOJMYECTBE
TEIJIOTHI, BBIAEISIEMON B HUTH JIaMITbl ITPH HATPEBAHUU AJIEKTPUYECKHM TOKOM?

Jlaboparopnoe 3ansatue Ne 11
OmnpenencHue JIEKTPOXUMHUIECKOTO SKBUBAIICHTA ME/TH

esab padoThI: ONPENCIUTD FIEKTPOXUMUYECKUAN YIKBUBAICHT MEJIH.

Y4eOHble 3aga4mn:

1. Onpenenuth ANEKTPOXUMHYECKUN OKBUBAJEHT MEIM TpU  MPOBEACHUU
ANEKTPOJIM3a PACTBOpa CyJib(ara Meu.

2. BBIUUCIHUTD 3NEKTPOXUMHUYECKUN SKBUBAJICHT ME/IN.

OO0opynoBaHme: Bechl C pa3HOBECAMH, aMIIEPMETP, Yachl, aKKyMYJISITOp, pEOCTarT,
KJTFOY, MEHBIE AJIEKTPO/IbI, COSAMHUTEIbHBIC MPOBOAA, dJIEKTPOIUTHUECKAss BaHHA
C pacCTBOPOM MEJIHOTO KyIopoca.

Kparkasi Teopusi: DJIEKTpUUECKHI TOK B AJEKTPOJIMTAX MPEACTaBISIET COOOM
nepeMellleHie HOHOB O0OMX 3HAKOB B IPOTHMBOMNOJIOXKHBIX HAalpaBJICHUSX.
[TonoxxutenbHBIE HMOHBI ABWKYTCS K OTPHUIATEIIBHOMY SJIEKTpoAy (Karomdy),
OTpULATENIbHBIE HOHBI — K TOJOXKUTEIBLHOMY 3JieKTpoay (aHoxay). Monsl oOoux
3HAKOB TOSIBJISIIOTCA B BOJHBIX pacTBOpax COJEH, KUCIOT U IIeJoYel B pe3ysbTaTe
paciieruieHuss YacTH HEWUTpaJdbHBIX MOJEKYJI. JTO sBICHUE Ha3bIBaeTCA
JICKTPOJUTHYECKON auccouuanuern. Bo MHOrumx ciydasx 3IIEKTPOJIN3
COMPOBOXK/IAETCS ~ BTOPUYHBIMH  PEAKIHUSIMH  TMPOAYKTOB  pa3iOXKEHHUS,
BBIJICTISIFOIIMXCS. HA AJIEKTPOAAX, C MaTEepUaIoM 3JIEKTPOAOB WM PAaCTBOPHUTENCH.
[TpumepoM MOXKET CITY>KUTh 3JIEKTPOJIU3 BOJAHOTO pacTBopa cyibdara Mmenu CuSO4
(MEIHBIM KyIMOpOC) B TOM CIIydae, KOTJa 3JIEKTPOJIbI, OMYIIEHHbBIE B 3JEKTPOIUT,
M3rOTOBJIEHBI U3 Menu. Juccomuanusi MOJIeKyd cyinbdara Meau MPOUCXOIUT IO
cxeme CuS0, < SO, + Cu™". HeiiTpanbHble aTOMbI MEIH OTJATAIOTCSA B
BUJIE TBEPAOr0 OCajgka Ha Karojae. TakuM MyTeM MOXKHO MOJYyYUTh XUMUUYECKH
uyuctyro Menb. Mon SO~ ormaer aHomy [Ba DJIEKTPOHA M MPEBPAIIAETCS B
HEUTPANBHBIN paJniKaj, BCTYMAeT BO BTOPHUYHYIO PEAKIIUIO C MEIHBIM aHOJOM:

39



50, + Cu = CuSO0,. ObpazoBaBuiasics MOJeKysIa Cylb(haTa MeI IEPEeXOAHT B
pacTBop.

Takum o00pa3oMm, HNpPH NPOXOKAECHHH NIEKTPUYECKOr0 TOKA 4Yepe3 BOIHBIM
pacTBop cyjabdara MeAd NPOUCXOAMT PACTBOPEHHE MEIHOr0 aHOAAa M
oTJIOKeHHe MeAu Ha Karoae. KoHueHTpanusi pactBopa cyabara Meau Npu
3TOM He U3MEHSeTCH.

3aKOH 3JIEKTpoJM3a ObUT 3KCIEPUMEHTAIbHO YCTAHOBJIEH aHTJIMMUCKUM (PU3UKOM
M. ®apaneem B 1833 r. 3akon dapanes onpenenser KOJIMYECTBA INEPBUYHBIX
IPOAYKTOB, BBIACISIONIMXCS HA AJIEKTPOJAX MPH 3JIEKTPOJIM3E: Macca BEIECTBA,
BBIICTUBLIEIOCSA HAa  BJEKTPOAE, MNpSAMO MPONOpIUOHANbHA 3apsany O,
npoureameMy 4epes snekrpomur: M = kQ = klt. Benuuuny naseiBaror k
ANEKTPOXUMUYECKUM HIKBUBAJIEHTOM, JJIs1 KaX/10TI0 BEIIECTBA ABJISETCS BEJIMUYUHOM
MMOCTOSIHHOM:

_m KF]
-t lKnl

IHopsaok BeINOJTHEHUsI padoThI HrH |
1. OuncTuTh HaxAa4HOW OyMaroil KaTOJIHYIO IJIACTUHY, | - -

IPOMBITh W MPOCYWIUTh €€. OnpenenuTs Ha BECax Maccy - — —
IJIACTUHKH ¢ TOYHOCTHIO 710 0,01 T (m1).
2. CocTaBHTH NEKTPUUECKYIO LIENb IO cXeMe puc. 1.

3. 3aMKHYTBb LEIb U 3aMETUTh BPEMS BKIFOUEHHUSI TOKA.
4. Ilpu nmomolu peocraTa B T€UEHHE BCEl pabOTHI
IIO/IIEPKMBATH IIOCTOSTHHYIO BEJIMYMHY TOKA B IIPEeIax
or 0,8 1o 1 A. pamHa
5. Yepe3 15 MuHYyT pa30MKHYTh L€Nb, BBIHYTHh KATOJHYIO IJIACTHUHY, IPOMBITh U
IIPOCYLIUTH €e.

6. OnpenenuTh B3BEIIMBAHUEM MACCy KaTOAHOM IUIACTUHKU (112).

7. BeMUCIUTH Maccy BBIACIUBILIEHCS MEAU 1O POPMYIe m= ma- mi,

8. BBIUHCIUTD 2IEKTPOXUMUYECKUI IKBUBAJIEHT MeNU 0 (popmyiie:

Puc. 1. Dnextponutnueckas

k m
I-t
9. BBIMHUCIUTE MOTPENTHOCTh U3MEPEHUS, 3aHECTH JaHHbIE B Ta0. 1.
Tabnuya 1
k
miKr |ma.Kr | m,kr | I, A | t,c | k, kr/Ki1 | kuasn, KI/Kn | Ak, xr/Kn (7’
(%

10. CnoenaiiTe BEIBOI.

KoHTpo/sibHbIE BONIPOCHI
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1. Kak omnpenenuTbs 3JIEKTPOXUMUYECKUN HSKBUBAJICHT, €CIU IO OIIHOKe
B3BEILICHHYIO [UIACTUHKY BKJIFOUMJIA HE KATOAOM, & aHOJIOM?

2. I3MeHUTCA JIM KOHLEHTpPAlUHs MOJEKYJ pacTBOpa MEOHOTO KyHopoca IIpH
AJIEKTPOJIN3E, €CIIU aHOJ MEIHBIN, rpadUTOBBIN?

3. ByAer au BBIAEIATHCS BEIIECTBO HA JIEKTPOAAX B JJIEKTPOJIUTUYECKON BaHHE,
€CJIM X BKJIIIOYUTH B TOPOJICKYIO CETH?

4. Iloyuemy mHpH NOPOXOKIAEHUM TOKA IO PACTBOPY DSJIEKTPOIUTA MPOUCXOAUT
NIEPEHOC BEUIECTBA, A IPU NMPOXOKAECHUN TOKA 110 METALINYECKOMY ITPOBOAY HET?
5. IlpuBenure npuMepsl IPUMEHEHUS DJICKTPOJIN3A.

Jlaboparopnoe 3ansatue Ne 12

M3mepeHune rnokas3aTelis MpeJoMIIEHUs BEILECTBA
Leapb padoThi: HAYIUTHCS ONPEaEITh KO3(DPUIIMEHT TPETOMIICHHS CTEKIIA.
YueOHbBIE 32124
1. HabGmrogaTh mpesoMIIEHHE CBETA C MOMOILBIO CTEKISIHHOM IUTACTUHBI C JBYMsS
NapajyIeIbHBIMA ~ TPaHSMU, UCIIONb30BaTh 3aKOHBI MPEJIOMJICHUS Il pacyera
MIOKAa3aTeNsl MPEJTOMIICHHUS.
2. Onpenennth MOKa3aTeab MNPEIOMIIEHUS CTEKJIa OTHOCHUTEIBHO BO31yXa,
CPaBHHUTH C TAOJUYHBIM 3HAYEHHEM, OLIEHUTh MTOTPEITHOCTH.
OO0opynoBaHme: MCTOYHUK D3JIEKTPONUTAHUS, JamIa, KIOY, SKpaH CO IIEIbIO,
npo3payHasi MIaCTHHA CO CKOIIEHHBIMU I'PaHsIMU, TJIACTUKOBBIN KOBPUK, TUIAHILIET.
Kparkas TEeopHs. [Ipenomiienne — 3To U3MEHEHUE HanpaBJICHUS
pacnpoCTpaHEHUs] CBETA, BO3HHUKAOIIEE HA TPAaHULE paslena JIBYX MPO3padyHbIX
Cpell WK B TOJILE CPEAbI C HEMPEPHIBHO U3MEHSIOIIMMUCS CBOMCTBAMH.
3aKOH TPeJIOMJIEHUS CBETA IJIACUT, YTO JIyd MAJAlONIUN, JIyd MNPEIOMIICHHBIN U
NEPIEeHIUKYJIISIP, BOCCTABIICHHBIN B TOYKE MAaJE€HUs Jiyda K IPaHUIIEC pa3fena ABYX
cpel, JiexKaT B OHOM MIIOCKOCTH. OTHOIIEHHE ke CUHYCA YIJla NaJeHUsl K CHHYCY
yrja OpeJoOMJIEHHsS €CTh BEJIMYMHA IOCTOSHHAs /Il JAHHBIX JBYX Cpeld, He
3aBUCAILIAsA OT yIJia MMaICHUSI.

Ilopsaok BbINoTHeHUsI padOThI:

1. Cobepute yCTaHOBKY, KaK IIOKa3aHO Ha
puc. 1. Jlammy, KIIr04 U 3KpaH yCTAHOBHUTE Ha
wianmer. Jlammy W K04 COCIMHHTE

MOCJIEIOBATEIBHO U NOAKJIIOUUTE K 4 \,

VUCTOYHUKY 3JIEKTPONUTAHMUS. DKpaH g s
pa3MecTuTe B 34 CM B

or Jjamrbl. Jlyd cBera, mpouas 4epe3 IIEIb

JKpaHa JTOJKEH PacIpoCTPaHITHCS

Puc. 1. YcranoBka



MEPHEHINKYIIIPHO €r0 MIOCKOCTH.

2. BIUIOTHYIO K 3KpaHy CO CTOPOHBI, MPOTHBOIOJIOKHOM JamIie, MOJOKUTE Ha
IJIAHIIET TJIACTHUKOBBIA KOBPUK, HAKPBITHIM JIMCTOM Oenoil Oymarv, a Ha HEro
MPO3pAUYHyI0 IUIACTUHY CO CKOIICHHBIMU IUIacTUHaMH. [I[macThHy pacmnoioxure
TaK, YTOOBI Iy4 CBETa najan Ha cepeuHy
€€ MaJIOW MapaJuIeIbHOM TPAaHU MO YIJIOM 0K0Jio S0°.

3. OuepTUTe OCTPO OTTOUYCHHBIM KapaHJAIlOM Ha JHUCTe OymMara KOHTYp
OCHOBAHUSI TIACTUHBI.

4. ]Jlna ToOCTpOoeHUsI Xoja Jyda BHYTPU IIJIACTHUHBI
chaenaiTe Ha JmMcTe OyMaru MO JIB€ OTMETKHM Ha
najaronieM Ha IJIACTHHY Jy4de W Jy4e, BBIIICIUIEM U3
nacTuHbl (Touku A, B, C u D) Ha (cM. puc. 1).

5. OTKIIOYUTE MCTOYHUK DBJIEKTPONUTAHUS pazdepute
YCTaHOBKY.

6. Vcrionp3yst MeTKH, CHAelaHHbIE Ha JHCTe Oymaru,
BOCCTAaHOBHTE X0/ MMA/IAIOIIEr0 Jy4ya U Jy4a, BHIIIEAIIErO
U3 IUIACTUHBI, W OIPEHECIHUTE IOCTPOCHUEM TOYKU Ha
KOHTYpE €€ OCHOBaHMS, B KOTOPBIX JIyd BOIIET U BBILIEIT
W3 TUTACTUHBI.

7. IlocTpoitTe X0/ Jiy4ya B IUIACTUHE.

8. B Touke, rme syd Bomien B IUIACTHHY (Touka £ Ha
puC. 2), BOCCTAHOBUTE TMEPHEHAMKYISAP K KOHTYpYy €€ N \
MaJioi napayenbHoil rpanu (npsimas MN).

9. O003HaubTE yroj NaJCHUS U Yroj IPeJIOMIICHHUS.

10. OT Touku E OTJOXHUTE JIBa OTPE3Ka paBHOM JJIMHBI: OJAWH BAOJb JIMHUU XOJa
najaroiiero Jiyda (otpe3ok EP), npyroil — BAOJb JMHUU XOJa Jyda BHYTpHU
IUTACTUHBI U €ro mpoAokeHus (oTpe3ok EK).

11. I3 xoHuoB »TUX OTpe3koB (Touek P u K) Ha mnpsamyio MN omyctute
NEPHEHUKYJIISPBI.

12. IIpoBenute HEO0OXOIUMBbIE U3MEPEHUS CTOPOH IPSAMOYT OJIbHBIX
TPEYTrOJIbLHUKOB U OMPEICTUTE CUHYChI YIJIOB NafeHus u npenomieHus. [Ipu satom
YUTUTE, YTO B NPSIMOYTOJBHOM TPEYIOJIbHUKE CHUHYC YyIilda PAaBEH OTHOLIECHUIO
IIPOTHUBOJICIKAILIETO KATETA K TUIIOTEHY3E.

13. Beruucinure 3HAYECHUE roKasares MPEJIOMIIEH U BEIIECTBA,
U3 KOTOPOTO CAeNaHa Mpo3padHas MIacTUHA.

N

1
-
1
!

! L

i .
!

)

I
!

!

i

n=-—.

b Puc. 2. Xon cBETOBBIX JTydei uepes
14. Beluucnure 3HAUY€HHE CKOPOCTH CBETa B CTEKJIAHHYIO IIACTHHKY
MIJIACTUHE o bopmyne aOCOJIIOTHOTO

IMIOKa3aTCJIA IPCIOMIICHHUA BCIICCTBA

n = — =

C C
v n

rmec =3 108 M /€ — ckopocTh cBeTa.
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Tabnuya 1

Ne a=PM, cm b =KN, cm n v, M/C

KoHTpo/sibHbIE BONIPOCHI:

1.B uéMm CymHOCTh SIBJICHHUS TPEJIOMJICHUS CBETa M KakoBa IPUYMHA STOTO
sIBJICHUS ?

2. ChopmymupyiiTe v 3aUIINTE 3aKOH MTPEIOMIICHHS CBETA.

3. KakoB ¢u3nueckuil CMBICT OTHOCUTEIBHOTO MOKa3areiss MpesoMIIeHUs?
AOGCOITIOTHOTO TTOKA3aTEeNs MPETIOMIICHUS?

4. Hammmmte (GopMysy, BBIPAXKAIOMIETO0 CBSI3b OTHOCHUTEIHHOTO ITOKA3aTeIs
OPEIOMIICHHST JIBYX TpaHUYallMX Cpel ¢ UX aOCOJMIOTHBIMU IOKa3aTeNIIMU
MIPEJIOMJIICHHSL.

5. B kakux cioydasx CBET Ha TpaHMIE pa3liesia JBYX IPO3pAayHbIX Cpel HE
npenomsiercs?

JlaGoparopuoe 3ansTue Ne 13
OmnpenencHUe TTUHBI CBETOBOM BOJHBI C TTOMOIIBIO TH(PPAKITHOHHON PEIICTKH

Henb padoTbl: HAYYUTHCS ONPEAEIATH JJIMHY CBETOBOM BOJIHBI C ITOMOILIBIO
T paKMOHHON pEIeTKY.

Y4eOHble 3agaum:

1. TlomyunTh AU PAKIINOHHBINA CTIEKTP.

2. BBIUMCINTH AJIMHY CBETOBOW BOJIHBI.

Oo6opynoBanue: mudpakiMoOHHAS PEIIETKA, MPHOOP ISl ONMPENCICHUS JTUHBI
CBETOBOM BOJIHBI, HCTOYHUK CBETA.

Kparkas Teopusi: Orubanve cBETOM KpaeB OTBEPCTHI WIIM MaJIbIX MPENsSTCTBUN
HasbpIBaeTcs Audpakuuer csera. udpakius cBera HAOMIOJACTCS C MOMOIIBIO
TU(PPaKIMOHHON  peIIeTKH. JudpaximonHoi pELIETKON HA3bIBACTCS
COBOKYITHOCTh OYE€Hb OOJIBIIOTO KOJIMYECTBA Y3KUX, TECHO pPAaclOiI0KEHHbIX
MapajuleNIbHbIX IIener. PaccrosHne Mexay LEHTpaMHM JIBYX COCEIHMX IIEJEW B
MHJUIMMETPAX HA3bIBAETCH INOCTOSHHOW pemerkn . Hampumep, mis pemieTkw,

umetomerd 100 meneit Ha 1 MM, mocrosHHas d paBua 1/100 Mm. VYcinoBue
MakcuMyMma Ju(pakIimOHHON peleTKu UMEET BUL:

Ad = kA,
rnck=0,1,2,..
kA = dsing.
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Tak kak k =1 (mabmomaerca cmektp 1-10 KXo Ke EXBX

nops/ika) B paboTe ONpeAessitoT JJIMHBI CBETOBOU
BOJIHBI (DHOJIETOBBIX M KPACHBIX JIydei 1o popmysrie:
A =d Sin ¢,
rae d — nocrosiHHas peuerku. 13 puc. 1 BugHO, 4TO
a
t = -
&P =3 |
Tak kak yrox (P Mam, TO 0e3 CyHIECTBEHHOU Auppaxquowas pewsmsa
HOTPEUTHOCTH MOYKHO JOMTYCTHTb, YTO Puc. 1. Xon nyueit
B TU(PaKIIMOHHOMN pereTKe

tg @ = sin .
Torna ans onpeneneHus ATUHBI CBETOBOW BOJIHBI MOTyd4aeM QOpMyITy:

a
A=d—.

b

IHopsinok BbINOTHEHUs PadOTHI

1. I'nsans yepe3 AUQPPakIMOHHYIO PEIIETKY, HAIPABJISIOT MIEb IIUTKA Ha
UCTOYHUK CBETa TaK, YTOOBI HUTh HaKaJla JJAMIIOYKH HaXOJUJIACh TIOCEPEAUHE U
napajuieIbHO HIEIH.

2. I3MepsroT paccTostHUE a OT LIEHTPA MIEN 10 KPaCHOU

1 (PMOJIETOBOM YaCTH pacoOIOKEHHBIX 10 00€ CTOPOHBI OKHA CIIEKTPOB.

3. HaxoasaT paccrostnue b ot nudpakiinoHHON PEeIIeTKH 0 IIeIIH.

4. N3meHAKOT paccTosinue b u cHOBa HaxoaAT a.

5. JlaHHbIE TpEX OMBITOB C Pa3HBIMU PACCTOSHUSIMU b 3aHOCST B Ta0. 1.

Tabmuya 1
JIMHA
o No Paccrosuue | Paccrosuue A
Bup nyueit BOJIHBI A,
OITbITA a, MM b, MM
MM
KpacHrbie 1
KpacHrbie 2
KpacHrbie 3
duoneroBrie 1
duoneroBrie 2
duoneroBrie 3

6. Beruucasior 3 pasa JIMHY BOJIHBI OTAEIBHO JIJISl KPACHBIX U (PUOJIETOBBIX JIy4dei
o ¢opmyie:

a

E;

1
rie d = — MM.
100

A=d
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7. HaliTu TOTpemHOCTh M3MEPEHUN JIIMHBI BOJIHBI, CpaBHUBAs pe3yJbTar
M3MEPEHUs ¢ TaOJIMYHBIM 3HAUCHUEM.

Tabauya 2
JITMHBI BOJIH U COOTBETCTBYIOIINE UM IIBETAa BUJIMMOTO CIIEKTpa
Hmmsa [IBeT criekTpa
BOJIHBI, HM
760 — 620 KpacHhbpiii
620 — 590 OpanxeBbli
590 — 560 Kénteii
560 — 500 3enéHbIi
500 - 480 ["omy06oii
480 — 450 Cunnii
450 — 380 DOHoNeTOBLIN

KoHTposibHBIE BOIPOCHI

1. Uem oOBsicHsAETCS padyKHasi OKpacka MATEeH KEpOCHUHa Ha Bojie?

2. Ecnm B Tearpe BCTaTh 3a KOJOHHOM, TO apTUCTOB HE BHJHO, a rojoca HMX
CHBILIHO, TOYEMY?

3. [louemy MakcuMyMbl B JU(PAKIIMOHHON PEIIETKE pacCIoarairTcs Kak CleBa,
TaK U CIpaBa OT HYJIEBOr0 MakcuMyma?

4. B uém pasHuia B qudpakiroHHbX kaptuHax pemérok ¢ 50 u 300 mrpuxamu
Ha OJJHOM MUJUIUMETpE?

JlaGoparopuoe 3anstue Ne 14
N3ydeHune TpeKoB 3apssKCHHBIX YaCTHIT

Heanb paborbi: Ilo dororpaduu TpexkoB OBYX 3apsDKCHHBIX YacTHI[ B Kamepe
Buiibcona, naeHTU(GUIMPOBATh HEU3BECTHYIO YACTHUILy M OINPEIEIUTh OCHOBHBIE
XapaKTEPUCTUKHU ATON YaCTHUIIbI.

YueOHbBIE 32124

1. ChopmupoBaTh 3JIeMEHTAPHBIE HABBIKM U YMEHUSI aHAIM3UPOBaTh GoTorpaduu
TPEKOB 3apsKEHHBIX YaCTHUII

2. Ilony4uTh 2JIEeMEHTApHBIE HAaBBIKM B UYTeHUH Qororpaduil  ABMKEHUS
3apsKEHHBIX YacTHIl, cpoTorpadupoBaHHbIX B Kamepe Buibcona.

Kparkass Teopusi: BaxxHbiM 3TarioM B METOAMKE HAOIOICHUS CJIEIOB YaCTHI
SBWJIOCH co3fianue kamepbl Bunibcona (1912 r.). 3a ato uzobperenue Y. Buiabscony
B 1927 r. npucyxaena Hobenesckas nmpemust (puc. 1).

B xamepe BusibcoHa Tpeku 3apssKeHHBIX
YacTHIL CTaHOBATCS BUTUMBIMU
Omaromapst KOHJICHCAIIUHA
MEPEHACHIIIEHHOTO Tlapa Ha MOHaxX Tasa,
00pa3oBaHHBIX 3apsHDKEHHON YaCTHIICH.
Ha nonax o0pa3yroTcs Karim *KUJIKOCTH,




KOTOpbIE  BBIpAc-TalOT [0 pa3MEpOB  JOCTATOYHBIX JUIA  HAOIIOJEHUS
(1072 — 10™* cM) u dororpadupoBaHUs IPH XOPOLIEM OCBEILCHHUH.
IIpocTpaHCTBEHHOE pa3pelieHue KaMmepbl

Bunbcona o6sraao & (.3 MM. Paboueii Puc. 1. Kamepa Buibcona
CpEllOM 4allle BCEro SBJSIETCA CMECH

napoB BoAbl U chnupra nonx jgasieHuem 0.1-2 armocdepsl (BoasHON map
KOHJEHCUPYETCS I1aBHBIM 00pa30M Ha OTPHIIATENIbHBIX MOHAX, Mapbl CIIUpPTa — HA
NOJIOKUTENbHBIX). [lepeHachlllieHne JOCTUTraeTcs OBICTPHIM — YMEHBLICHHEM
JaBJICHUS 3a CUET pacIIUPeHus: pabouero oobEma.

BpeMsi 4yBCTBUTENBHOCTH KaMepbl, B TEYEHUE KOTOPOrO IEPEHACHIICHUE
OCTa€TCsl TOCTATOYHBIM JJIsi KOHACHCAllMM Ha HMOHAaX, a caM O00BEM NPUEMIIEMO
OpO3pauHbIM (HE MEpPErpyKEHHbIM KaleabKaMu, B TOM 4YHUCIE€ U (DOHOBBIMU),
MEHSETCS OT COTBIX JIOJeM CEKyHIbl IO HECKOJbKHX ceKyHI. Ilocie storo
HEOOXOAMMO OYUCTUTH paboumii 00bEM KaMepsl U  BOCCTAHOBUTH €€
qyBCTBUTENBHOCTh. TakuM 00pa3om, kamepa BunbcoHa paboTaeT B IMKINYECKOM
pexume. [lonHoe BpeMst 1ukia 0oObIYHO OoJbIIe 1 MUH.

Ilopsaok BbINoTHeHUsI padOTHI:

1. Ha oTtorpaduu TpekoB 3apsHKEHHBIX YaCTHI], IBUTABIINXCS B MAarHUTHOM TIOJIE,
BBIJIETTUTH JIBA HAauOOJIee TOJICTHIX UCKPUBJIIEHHBIX Tpeka (puc. 3).

YacTuipl ABUTQIMCh B MarHuTHoM mnojie ¢ wuHaykimwedn B = 2,2 Ti,
HAIPABJICHHON MEPIEHAUKYJISPHO K PUCYHKY.

1. U3meputh panuycel KpUBH3HBI TPeKOB. st 3TOrO I

HalIUTE LEHTP KpuBU3HBL Ha HauanbHOM ywacTke

TpeKa MPOBEAUTE JBE XOPIbl U B CEpPeAUHE K HUM

BOCCTAaHOBHTE TEPICHANKYISAPHI. Toduka IepecedcHus

MEPICHIUKYIISIPOB Oy/IeT IMEHTPOM KPUBU3HBI TpEKa. R

Takum oOpazom, u3MepbTe 00a pagmyca KPUBU3HBI C

NOMOIIBIO  HU3MEPUTENIbHOM  JIMHEWKHU,  y4YUThIBas

Macmitab puc. 3. 0

2. BeiBenaute pacuetHyro (opMyay Uil ONpeleseHus

MOJAYJSl  CKOPOCTH  JUIi  HEU3BECTHOM  YaCTHUIIBI.

VYpaBHeHue TIBYKEHUS TUTST MPOTOHA

B MarHuTHOM I10JIC UMCCT BU/ . Puc. 2 OHpeI[CJICHI/IC

F Jloperna — F 1leHTpOCTpeM paaunyca KpuBU3HBI TPEKa

muv?

Bvq = :

1 r
Ortcrona crenyer:
_ ¢ R4B
vy =

my

re & = 9,6 - 107 KJ1/KI' — ynenbHblii 3apsij| IpOTOHa,
my
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R\ — pannyc KpyUBHU3HBI TPEKA POTOHA.

3. 3Has CKOPOCTh U3BECTHOM YACTHUIIBL, ONPEAEIUTE YAECIbHBIN 3apsii HEU3BECTHOU
YaCTHIIBI, TAK KAK CKOPOCTH YaCTHIl PaBHBI Uy = U, = V.

4 _ YV
m, R,B
4. CpaBHUB MOJYYEHHBIA PE3yabTaT ¢ TAOIMYHBIMY JaHHBEIMH, ONPENEIUTE SIPOM
KaKOr'0 3JIEMEHTA SIBJIICTCS ITa YaCTHULA:
— i remwst 4,3x107 Ki/xr
— s peirepust 4,85x107 Ki/kr
— i TputHs 3,2%107 Ki/kr
5. Cnenath BBIBOJI.

Puc. 3. ®otorpadusi TpeKOB 3apsSKEHHBIX YACTHI]

KoHTposibHbIE BOIPOCHI
1. KakoBbl NpUHIUIBI IEHUCTBUS Kamepbl BUIbCOHA 1 My3bIPbKOBOM KaMephI?
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2. Kak onpenenuTs HapaBJIEHWE BEKTOPAa MarHUTHOM MHIYKUIUH HAa PUCYHKE?
3. Hancatp HegocTatomiee 0003HaYeHHUE B CIETYIOUINX SACPHBIX PEAKIHIX:

83Zn+ in -?+3He
1 24 4
i e T
1971077 20 1
iH+y—gnt?
4.Ckompko O u [~ pacmagoB HCHBITBIBAaCT —ypaH zggU B IIporecce
MOCIIEI0BATENBHOTO PEBPAIIEHUS B CBUHEL] ~g5P b?

5.3anucaTh peakUHMI0 HEMOCPEICTBEHHOI'O IpEBpAalleHHs] aKTHHUA 227 BO
bpanmmii 223. Kakoit pacman 31ech UMEET MECTO?
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3. YCJa0BUs PEAJIM3ALIMN PABOYEM INPOI'PAMMBI
YYEBHOU JUCHUIIJINHBI

3.1. TpeOoBaHusi K MHHMMAJIbHOMY  MATePHAJbHO-TEXHHYECKOMY
oldecrneyeHUI0

Peanuzanus mporpammbl TpeOyeT HaTW4usi y4eOHOro KaOWHETa U J1adopaTopuu
1076770958

O6opynoBanre yaeOHOTO KabruHeTa U padbounx MecT KaOuHeTa:
napThl YAICHUYECKUE,
pabouuii CTON U CTYJ MpernogaBaTes,
JEMOHCTPALMOHHBIN CTOII,
ayJIMTOpHas J10CKa,
mkadpl U1 XpaHEeHUsI 000py10BaHUSI.
Texauueckue cpeacTBa 00yUeHHUS:
KOMIIBIOTED, MTPOEKTOP, IKPaH.

O6opynoBaHue 1a00paTopuu U pabounux MeCT JabopaTopuu:
CTOJIbl YUYCHHUECKHE,
J€MOHCTPAIMOHHBIN CTOJI,
CTYJ IperojaBaTes,
mkadbl 111 XpaHEeHUsI 000pyI0BaHMS,
ayIUTOpHAs JTOCKA.

[lepedenp mabopaTopHOTO OOOPYAOBAHUS:

1.06opynoBanre OOIIETO HA3HAYCHHs: MCTOYHHUK IMOCTOSHHOTO M TEPEMEHHOTO
TOKa, KOMIUIEKT TTPOBOIOB COEAMHUTEIBbHBIX, aMIIEPMETPBI, BOJLTMETPHI, BECHI C
pazHOBecaMHy, IITATUBBI, JUHAMOMETP, OapOMETp-aHEepOUJ, CTEKJSHHBIC
HUIMHAPBI, CTEKIIIHHBIE TPYOKHU.

2.06opynoBanue g (PpOHTANBHBIX  JIAOOPATOPHBIX  pabOT,  BKJIIOYAs
JIEMOHCTPALIMOHHOE O0OpYyAOBaHUE: HAOOPBI AJI BBIMOJHEHUS Ja0OpaTOPHBIX
paboT MO AJIEKTPUUYECTBY, JIEKTPOJAMHAMHUKE, ONTHUKE, KOMIUIEKT JaObOpaTOpHBIN
MO 3JIEKTPOJWHAMUKE, MallhHa 3JIEKTpo(OpHas, KOMIUIEKT JIadOpaTOpPHBINA IO
MOJIEKYJISIpHOW  (U3MKE U TEPMOJMHAMUKE, TpaHCcHopMaTopbl, TUTPOMETP
IICUXPOMETPUYECKUN, 3BOHOK JJIEKTPUYECKUN JIEMOHCTPALIMOHHBINA, MaHOMETP,
MalfHa JJIeKTpHuYecKkas oOpaTumasi, MOJENb sl JEMOHCTpaluii B 0o0beMe
MarHuTHOTO TMOJsi, HAOOp KaJOPUMETPUUYECKUX Tell, PEeOoCTaThl, TEPMOMETP,
OropeTka, a03uUMETp, HOpubop Mg omnpeAcsieHus KodppuuueHTa JIUHEHHOTO
paciiupeHusi ¢ WHIUKATOPOM, MAarHUTHI, CIEKTPOCKOI, CHEKTpPaIbHbIE TPYOKH,
npuOop IS 3QKUTAHUS CIIEKTPAIBHBIX TPYOOK, CBETOMUILTPHI, NUPPAKIINOHHAS
pereTka.

ITewaTHbie mOcOOMS: TeMaTHYECKHE TAOIUIIBI IO (hHU3UKE (CTCHIBI).
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HH(l)OpMaI_[HOHHO—KOMMYHI/IKaTI/IBHBIe cpeacrBa: KOMIIJICKT Harjs1aHoO-
MCTOJUYCCKHUX MAaTCprUajlOoB 110 pa3acjiaM CI)I/I3I/IKI/I.

3.2. UndopmanuoHHoe odecriedeHue 00y eHust
Ilepeyenr pexoMeHAyeMbIX Y4yeOHbIX wu3aanui, HHTepHeTr - pecypcos,
JOIOJHHUTEJIbHOM JTUTEPaTypPbl

OCHOBHBIE HCTOUHUKH

1. Jloreunenko O.B. ®wmsuka (1 CIIO). VYueOnuk : y4eOHHK /
O.B. Jlorsunenko. — Mocksa : KnoPyc, 2019. — 341 ¢c. — ISBN 978-5-
406-06464-1 - https://www.book.ru/book/929950

2. Tpodumona T.U., dupco A.B. Kypc pusuku ¢ npumepamu pemieHus 3aaad
B 2-x Tomax. Tom 1 : yue6Hoe nocodue / T.U. Tpodumona, A.B. dupcos. —
MockBa : KuoPyc, 2017. — 575c. — ISBN 978-5-406-05363-8 -
https://www.book.ru/book/919561

3. Tpopumosa T.1., @upcos A.B. Kypc ¢pusnku ¢ npumepamu penieHus 3aad
B 2-x Tomax. Tom 1 : yue6nuk / T.U. Tpodpumona, A.B. ®upcos. — Mockpa
: KnoPyc, 2017. — 577 c. — Huaa CIIO. — ISBN 978-5-406-05612-7-
https://www.book.ru/book/921510

4. Tpodumosa T.U., @upcoB A.B. Kypc ¢usuku ¢ npumepamu pelieHus
3ama4y B 2-x Tomax. Tom 2 : yueOnuk / T.U. Tpodumosa, A.B. dupco. —
MockBa : KnoPyc, 2017. — 378 c. — ISBN 978-5-406-05816-9 —
https://www.book.ru/book/924048

I[OHOJIHI/ITeJ'IBHBIe HNCTOYHHUKHU

1. Tpopumona T.U. dusuka ot A no A : cnpaBounuk / T.U. Tpopumosa. —
Mocksa : KuoPyc, 2017. — 300 ¢. — Hns ccy3oB. — ISBN 978-5-406-
04671-5- https://www.book.ru/book/918094

2. Tpopumona T.W. dusuka: Teopus, pelieHne 3aaay, JeKCUKOH : CIIPaBOYHUK
/ T.1. Tpopumora. — Mocksa : KuoPyc, 2017. — 315 ¢c. — CIIO. — ISBN
978-5-406-00993-2 - https://www.book.ru/book/918094

3. Tpodumosa T.U. KpaTtkuii kypc pusuku ¢ mpumepaMu pemieHus 3aaad :
yuebHoe nocooue / T.U. Tpopumosa. — Mocksa : KnoPyc, 2017. — 280 c.
— CIIO. — ISBN 978-5-85971-880-1 - https://www.book.ru/book/927680
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4. KOHTPOJIb W OLEHKA PE3YJIBTATOB OCBOEHUA

TUCTUTIIMHBI

Pe3yabTaTnl 00y4eHus

DopMBbI U METOIbI
KOHTP 0JIs1
pe3yJibTaTOB 00y4eHUsI

B pesynpraTre u3ydeHus y4yeOHOro

npeaMeTa «Duzuka» oOyJaromuics
HAY4YUTCS:

— JISMOHCTPHUPOBATh HA MpPUMEPaAX poJib U
MecTo  ¢u3ukd B (POPMHUpPOBaAHHUH
COBPEMEHHOM HAy4YHON KAapTHHBI MHUpA, B
pPa3BUTHM  COBPEMEHHOM TEXHHUKH U
TEXHOJIOTHH, B MPaKTUYECKON

NEATEIIbHOCTH JIIOJIEH;

—  JEMOHCTPUpPOBAaTH HA  IpUMEpax
B3aMMOCBSI3b MEXIYy (PU3UKON U TPYTrHUMH
€CTECTBEHHBIMU HAYKaMU;

— yCTaHABJIUBATh B3aMMOCBSI3b
€CTECTBEHHO-HAYYHBIX SIBJICHUM "
PUMEHSITh OCHOBHBIE busnueckue
MOJIEITH JJII UX OTMCAHMS M OOBSICHEHUS;

— WCIIOJIb30BATh uHdOpMaIuio

(GU3UYECKOTO COACPKAHUSI TIPU PEIICHUN
y4eOHBIX, MPAKTUYECKUX, TPOSKTHBIX U
UCCIICIOBATENbCKUX 3a/lad, HWHTErpUpys
WH(OPMAIIMIO M3 Pa3IMYHBIX UCTOYHHUKOB
U KPUTUYECKU €€ OLICHUBAs;

— pa3nmuyaTh W yMETh HCIIONB30BaTh B
y4e0HO-HUCCIIEA0BATENbCKOM
NEeATEeNbHOCTU METOJIbI
TTO3HAHHUS (mabmroeHue, OITMCaHue,
U3MEpPEHUE, HKCIIEPUMEHT, BBIJABUKECHUE
TUIIOTE3bl, MOJEIUPOBAHUE U Jp.) U
dbopMbl  HaydyHOro Tio3HaHUS ((aKTHI,
3aKOHbI, TEOpUHU), JEMOHCTPUPYS Ha
npuMepax UX poJib U MECTO B HAy4HOM
MO3HAHUY;

— TMPOBOJUTH TpsAMBbIE U KOCBEHHBIE

HAay4HOT' O

U3MCHCHHS bu3nIeCcKuX BEJIMYWH,
BbIOMpass HM3MEPUTENIbHBIE TMPUOOPHI  C
y4ETOM HEO00XOTUMOM TOYHOCTH

V3MEPEHNH, IUIAHUPOBATh X0 U3MEPEHUH,

OCHOBHBIE METOABI KOHTPOJIS
3HAHUMU: TEKYLIUH,
NEPUOANYECKUN U UTOTOBBIN
KOHTPOJIb.

Texymmun KOHTPOJIb
IPOBOJUTCS B hopme:

- YCTHOI'O OIpOCa;

-[IACbMEHHOTO orpoca
(camocTosATeIbHOM u
KOHTPOJILHOM paboThI);
-[IPOBEPKH BBITTOJTHEHUS
MUCBbMEHHBIX JIOMaTHUX
3aJIaHUH;

- TECTUPOBAHUS 10 TEMaM,;
- 1abopaTopHBIX PaboT;
-IIOJITOTOBKH COOOIICHUH;

-COCTAaBJICHUSI KOHCIIEKTa

-HanmucaHus pedeparoB U

TBOPUYECKHUX padoT;

- CO3JaHUs NPE3CHTAlUN IO

BBIOpAaHHOUN TeMaTHKE.

Tekyias IIPOBEPKA

IIPOBOAMUTCS] CUCTEMATUYECKH

u3 ypoka B ypok. [lo uucny

MIPOBEPSAEMBIX M XapakTepy

BOIIPOCOB IIPOBEPKA MOXKET

OBITH WHIUBU1yaIbHOM,
bpoHTaNBHOMN U
KOMOWHHUPOBAHHOM.
[lepuoguueckuii KOHTPOJIb B
dhopme:

- TMCbMEHHON paboThl TIO
KaXJ0My pazaeny
JACHUILINHEL.
Ilepuonuueckass  mpoBepka

MPOBOAUTCS TO 3aBEPIICHUU
TeMbl (pazfena).
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1oJIy4ath 3HAYEHUE U3MepseMOn
BEJIMYMHBI U OIEHUBATh OTHOCHUTEILHYIO
MOTPEIIHOCTH 0 33/IaHHBIM (popMyIiaM;

— MIPOBOJIUTH UCCIIEIOBaHUS
3aBUCUMOCTEH  MEXKIYy  (U3HUYECKUMU
BEJIMUYMHAMU: TIPOBOAUTH HU3MEpPEHUS U
ONpeAeNiaTh Ha OCHOBE HCCIEIOBaHUS
3HAYEHUE MApaMETPOB, XaPaKTEPU3YIOIIUX
JTAHHYIO 3aBUCUMOCTb MEXTY
BEeJIMYMHAMM, W JIeJIaTh BBIBOJ C Y4ETOM
MIOI'PEIIHOCTH U3MEPEHUM;

— WCIIOJIb30BaTh JJIs ONUCAHUS XapakTepa
OpoTeKaHus:  (U3MYECKUX  IMPOLIECCOB
duznyeckue BEJIMYHHBI u
JNEMOHCTPUPOBATh B3aMMOCBSI3b  MEXY
HUMU,

— WCIIOJIb30BaTh JJI ONKCAaHUS XapakTepa
npoTekanusi  (U3HYECKUX  MPOIIECCOB
dbu3MYEeCKHre 3aKOHBI C YUETOM TPaHHUI] UX
IPUMEHUMOCTH;

— pemaTh KadyecTBEHHbIC 3a7auu (B TOM
YUCIE€ M MEXIPEAMETHOIO XapakTepa):
UCIIOJIb3YS MOJIENH, ¢buznueckue
BEJIMYMHBl U  3aKOHBI, BBICTPAUBAThH
JIOTUYECKM BEPHYIO LIENOYKY OOBICHEHHS
(IokazaTenbCcTBa)  MOPEJIOKEHHOTO B
3aj1aye mpolecca (SIBICHUS);

— pelmaTh pacyeTHbIE 3aladyd C SIBHO
3alaHHON  (PU3WYECKON MOJENbI0: Ha
OCHOBE  aHallu3a  YCJIOBUA  3aJaydd
BBIIETSATh (PU3UUECKYIO MOJIEIb, HAXOAUTh
dbusnueckne  BEIWMYMHBI W 3aKOHBI,
HEOOXOJMMbIE U JOCTAaTOYHBIC JUIs €€

peuieHus,  MPOBOAMTb  PACUETBl U
IIPOBEPSTh ITONYYEHHBIM pPE3yibTaT; —
YUUTHIBATh IPaHULBI IIPUMEHEHUS

U3YYEHHBIX (PU3NYECKUX MOJEIe Mpu
pelIeHNH (PU3NYECKUX U MEKIPEIMETHBIX
3a11ay;

—  HUCHONB30BaTh  MH(OpMAnUo0 U
NPUMEHATh 3HAHUS O MPUHIUIAX padOThI
Y OCHOBHBIX XapaKTEPUCTHUKAaX U3y4EHHBIX
MallIuH, MPUOOPOB U JAPYTrUX TEXHUUYECKUX
YCTPOMCTB JJIsl PELIEHUsT NPAKTUYECKUX,

dopma IIPOMEKYTOYHOU
aTTECTAllMH, YCTAaHOBJICHHAS
y4eOHBIM IJIAHOM B KOHIIE 2
ceMecTpa — 3alluTa IPOoeKTa
U DK3aMEH.
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y4e€OHO-UCCIEOBATEIbCKUX U MPOEKTHBIX
3a/1ay;

—  HUCIOJb30BAaTh  3HAaHUSI O
dbu3nyecknx OOBEKTaxX M Mpoleccax B
MOBCETHEBHOM JKU3HU JUISI OOECIICUCHUS
Oe3omacHOCTH  Npu  OOpalieHuH  C
npudopamu u TEXHUYECKUMU
YCTPOWCTBaMHU, JJIsl COXPAHEHHUS 3J0POBbs
U COOJIOJICHUST HOPM DKOJOTHYECKOTO
MOBEACHUS B OKPYXAIOWIEH Ccpeae, s

MPUHATUA ~ PEIICHUN

B TIOBCEIHEBHOM

KHU3HH.
dopma Kpurepuu oueHku pe3yjibTaToB
KOHTP0JIf o0y4eHusi
pe3yJibTaToOB
00y4eHust
ITpoBepounas — «OTJIMYHOY» BBICTABIIETCS OOy4aromeMycs, ecliu
pabora, paboTa BBITIOJIHEHA TIOJHOCTBIO, WJIM B HEH
KOHTPOJIbHAs HUMEIOTCSA HECYIIIECTBEHHbIC  OIIMOKM; Ha
pabora KAueCTBEHHbIE M TEOPETUUYECKUE BOMPOCHI JaH

IIOJIHBIN, UCUEPIBIBAIOIMKA OTBET JINTEPATYPHBIM
SI3BIKOM v COOII0ACHHEM TEXHUYCCKOU
TEPMHUHOJIOTUA B OIPEICICHHON JIOTUYECKON
IIOCJIEA0OBATEIbHOCTH, MIPUBOIUT HOBBIC
NPUMEPBI,  YCTAHABJIMBAECT  CBSI3b  MEXKIY
M3y4aeMbIM U PAHEE U3YYEHHBIM MATEPUAJIOM I10
KYpCy, yMEET IIPUMEHUTh 3HAHUS B HOBOM
CUTYallNH;

«XOPOIII0» BBICTABISIETCA 00YyYaromeMycsl, eciiu
paboTa BBINIOJIHEHA TOJHOCTBHIO WJIM HE MeEHee
gyem Ha 80 % or oOpeMa 3agaHus, HO B HEH
UMEIOTCSI ~ HENOYETbl U HECYIIECTBEHHBIE
OIINOKH; OTBET HA  KAyeCTBCHHbIE U
TEOPETUUECKHUE BOIIPOCHI YAOBJIETBOPSIET
BBILICTICPECYHNCIICHHBIM TpeOOBaHUSIM, HO
COJICPKUT HETOYHOCTH B H3JIOKEHUU (PAKTOB,
ONPEACIIEHU, TTOHSITHH, 00BACHEHUN
B3aMOCBSI3€i, BBIBOJIAX W PEIICHUM 33a]1a4;
ydaluics HCIBIThIBACT TPYAHOCTH B
IIPUMEHEHUU 3HAHUM B HOBOW CUTyallMW, HE B
JIOCTaTOYHOM MeEpEe MCIOIb3YET CBS3U C PAHEE
V3y4YECHHBIM MaTEpPUaJIOM.
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«YIOBJIETBOPUTEIHHOY BBICTaBJISICTCS
oOydJarmiemMycs, ecii BBINOJHEHA B OCHOBHOM
BepHO (00BEM BBIMOJHEHHOW YacTHU COCTaBIISIET
He MeHee 2/3 oT o01miero oobeMa), HO JIOMYIICHbBI
CYIIECTBEHHBIE ~ HETOYHOCTH;  OOy4JarolIuiics
oOHapyXMBaeT MOHMMAaHUE Y4eOHOro MaTepuasa
[P HEJIOCTATOYHOM MOJHOTE YCBOCHHMS MOHSATHI
U 3aKOHOMEpPHOCTEH;  yMeeT  IPUMEHATH
NIOJIYYCHHBIC 3HAHUS TIPH PEHICHHHM IPOCTHIX
3a/1a4 C HCIOJIb30BAaHUEM TOTOBBIX (OPMYJ, HO
3aTPyAHSACTCS TIPU  PENICHUH KaYeCTBCHHBIX
3alad W CIOKHBIX KOJWYECTBEHHBIX 3ajad,
TpeOyronux mpeodpasoBaHust GoOpMy.
«HEYIOBJICTBOPUTEIIHHO BBICTABIISICTCS
oOydaroniemMycs, eciu pabora B OCHOBHOM HE
BbINIOJTHEHA (00BEM BBITTOJTHEHHOW 4acTU MEHee
2/3 ot obmero o0bema 3afaHus); 00yJarOmUNCs
MOKa3bIBA€T HE3HAHME OCHOBHBIX IIOHSITHH,
HEMOHMMAaHUE HU3YYECHHBIX 3aKOHOMEPHOCTEH U
B3aUMOCBS3EN, HE yMeeT pemarh
KOJIMYECTBEHHBIE M KAYECTBEHHBIC 3a]auH.

TectupoBaHue

OnennBaercs nuddEPEHIIMPOBAHHO B COOTBETCTBUH
C KpUTEPUSAMH OLIEHOK (CM. TabJuIy U3 1.5)

YcTHbIN onpoc

«OTJIMYHO» BBICTABJIICTCA OGYH&IOHIGMYCH, CCJIn
OH IIOJHO PpacCKpbLl COACPKAHHMC MATCpHalda B

o0beme, PEAYCMOTPEHHOM MIPOrpPaMMON;
W3JI0KUJI MaTepual TPAMOTHBIM  SI3IKOM B
ONPECIICHHOU JIOTUYECKOU
MOCJIEA0BATEIbHOCTH, TOYHO WCIIO0JIb3YS

MAaTeMaTUYECKyl0 W CHEUHUAIM3UPOBAHHYIO
TEPMUHOJIOTUIO U  CUMBOJMKY; IIPaBHJIBHO
BBINOJIHUI Tpauueckoe H300paKeHHE U HHBIE
YepTeku M TpaduKd, COMYTCTBYIOIINE OTBETY;
IIOKa3aJl yMeHue WJUTFOCTPUPOBATH
TEOPETUYECKUE  IIOJIOKEHHUSI  KOHKPETHBIMU
IIpUMEpPaMH, MPUMEHATh UX B HOBOM CUTyaluu
IIPU  BBIOJIHEHUM IIPAKTUYECKOIO  3aJaHWs;

MIPOJIEMOHCTPUPOBAIT YCBOCHHUE paHee
W3YYEHHBIX COMYTCTBYIOLIUX BOIIPOCOB,
c(OpMUPOBAHHOCTH 51 YCTOMYUBOCTD

UCIOJIB3YEMBIX MPH OTBETC YMEHUH M HABBIKOB,
OTBEYAJl CaMOCTOATEILHO 03  HaBOMISMIIUX
BOIIPOCOB.

«XOpOIITO» BBICTABISIETCS] 00yUYaIOMEMYCS, €CITU
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OTBET UMEET OJIUH U3 HEJOCTATKOB: B M3JI0KCHUHT
JOMYIIEHbI HEOOJbIIINE poOEIIhI, HE
MCKa3MBIINE JOTMYECKOTO U HMH(OPMAIMOHHOTO
COIEpXaHUsl  OTBETa; HET  OMpEeIeJICHHON
JIOTUYECKOM  MOCIeAOBATeNbHOCTH,  HETOYHO
UCTIOJIb3YyeTCS MareMaTuyecKast u
CHeHaTu3MPOBaHHAS TEPMHUHOJIOTHS u
CUMBOJIMKA; JIOMYIIEHbI OJIMH-I[BA HEJIOYeTa MpU
OCBEIIICHUM OCHOBHOTO COJICp)KaHUS OTBETa,
UCTIpaBJICHHBIC IO 3aMEYaHUIO0 MPENoaaBaTes;
JOMYIIEHbl OomnOKa win Ooyiee BYX HEIOYETOB
IIPU OCBEIICHUH BTOPOCTENEHHBIX BOIMPOCOB HIIU
B BBIKJIQJKaX, JIETKO HCIpPaBJIEHHBIE  TIO
3aMEUYaHHIO WIK BOMPOCY MPEroiaBaTers.
«YIOBJICTBOPUTEITHHOY BBICTaBIISICTCS
oOyyaroiiemycsl, ecim HETOJIHO W
HEMOCNEAOBATeIbHO ~ PACKPBITO  COZAEpKaHue
MaTepuana, HO IIOKa3aHO o0Illee MOHUMAaHUE
BOMPOCA, UMEIUCH 3aTPYAHCHUS WU JTOMYIICHBI
OIINOKH B oTpesieNIeHU! TIOHSITHUH,
WCITOJIb30BAaHUU TEPMHUHOJIOTHH, YepTExKaX, OJIOK-
CXeM M BBIKJIAJKAX, HCIPABJICHHBIC IOCIIE
HECKOJIbKUX HABOJISITNX BOTIPOCOB
npernoaBatessi; 00yJaromuics He CIPaBHICS C
NPUMEHEHUEM TEOpPUM B HOBOM CHUTYallMd TpU
BBITIOJTHEHUW  TPAKTUYCCKOTO  3aJaHus, HO
BBITIOJTHUJT ~ 3aJaHWSl  00S3aTEIILHOTO  YPOBHS
CIIO)KHOCTA TIO JaHHOW Teme; TMpH 3HAHUHU
TEOPETUYECKOT0 Marepuaa BBISIBJICHA
HeJ0CcTaTouHasi CHOPMHUPOBAHHOCTH OCHOBHBIX
YMEHUI U HABBIKOB.

«HEYIOBJICTBOPUTEIIHHO BBICTaBIISICTCS
oOyJaromemMycs, €cii HE PacKpbITO OCHOBHOE
CoJlepikaHre ydeOHOro mMarepuaia; oOHapyKeHO
HE3HAHWEC WM HEMOHMMaHUE OO0yJaroIMUMCs
OombIIel Wi Hanbosee BaXKHOW YacTh y4eOHOTO
MaTepuana; JOMYIIECHbl ONIMOKKA B ONpeAesICHUH
MTOHATHUH, TIPH WCITOJIb30BAHUH TEPMHUHOJIOTHH, B
yepTexax, OJIOK-CXeMaX M WHBIX BBIKJIAJKAX,
KOTOpPhIE HE WCIPABJIEHBI IIOCJIE€ HECKOIbKHUX
HABOJISIINX BOMPOCOB MPETOAaBaTEIS.

JlaGoparopHoe
3aHSTHE

«3auTCHO» BBICTABJIACTCA O6Y‘-IaIOHICMYCH, HC
HMCIOIIEMY HCYAOBJICTBOPUTCIBHBIX
PE3YJILTATOB 11O BCEM BHUaM TCKYHICTO KOHTPOJIA
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yCIIEBAEMOCTH, PeAyCMOTPEHHBIM
YTBEPKIACHHOU paboueit [IPOrpaMMOu
JUCHUIUIMHBL, W (WIM) TOKa3aBIIEMY 3HaHUE
OCHOBHOT'O Y4€OHO-TIPOrPaMMHOI0 MaTepuajia B
o0beMe, HEOOXOOMMOM IS  JaJbHEHIIEro
oOydeHus 1 IpodheCCUOHAIBHON e TEebHOCTH;
«HE 3aYTEHO» BBICTABISIETCS OOYJarOIIEMYCH,
UMEIOIIEMY HEYAOBJICTBOPUTEIIbHBIN PE3ybTaT
0 OJIHOMY HWJIM HECKOJIbKUM BHJIaM TEKYIIETO
KOHTPOJII  YCIIEBAEMOCTH, MPEIYCMOTPEHHBIM
paboueil TporpaMMHON AUCIUIUIUHBL, U (WJIN)
MOKa3aBIieMy MpoOesbl B 3HAHUU OCHOBHOTO
y4e0HO-TIPOrPaMMHOT0 MaTepHaIa.
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5. ®OHAbI OHEHOYHBIX CPEJACTB

2 cemecTp 00y4YeHusl.
5.1 ®opma npomexyTounoil arrecranuu — «IIpoexkm»

[IpumepHbIe TEMBI MPOEKTOB MO (PU3UKE:

e AJbTepHaTUBHAS YHEPreTHKA.

e AKYCTUYECKHE CBOMCTBA MOJYITPOBOJHUKOB.

o dusnyeckue NPUHIUILI GYHKITUOHUPOBAHUS HHHOPMAIIMOHHBIX
TEJIEKOMM YHUKAIIUOHHBIX CHCTEM

e AtomHas ¢usuka. M3oromsl. [IpuMeHeHne paarnoakTHBHBIX U30TOMOB.

e DBEeCKOHTaKTHBIE METOJIbI KOHTPOJISI TEMITEPATYPHL.

e buUnossipHbIe TPAH3UCTOPHI.

e Benuuaiiime OTKpbITUS (PU3HUKHU.

e DJEKTPUYECKHUE Pa3psiibl HA CIIYKO€ YelnoBeKa.

e Biusnue nedekToB Ha GU3HUECKUE CBOMCTBA KPUCTAILIOB.

e BceneHHas U TEMHAsI MaTEpUSL.

e [‘onorpadus u ee npuMeHEHUE.

e becnpoBoaHas nepenayda 3JIeKTpUYECTBA

o Jludpakius B HalIeH KU3HU.

e JKunkue kprucTamibl.

e 3HayeHue OTKpbITUH ["anues.

e lcnosb30BaHuE JIEKTPOIHEPTUU B TPAHCIIOPTE.

o Krnaccudukanus ¥ XapakTEPUCTUKU JIEMEHTAPHBIX YaCTHII.

e BO03MO0XXHOCTH COBPEMEHHBIX JIA3€POB.

e MuxkpoBonHOBOe usnyueHue. [lonp3a u Bpen.

e Meroa MEYEHBIX ATOMOB.

e MeToabpl HAOTIOEHUS U PETUCTPAITUN PATUOAKTUBHBIX H3TyYCHUU U
YaCTHLL.

e HanoTrexHoIoTUs — MEXAUCITUIUTMHAPHAS 00J1acTh (QyHIaMEHTAIbHOU U
MPUKJIAJHON HAYKU U TEXHUKH.

e Huxouna Tecna: »ku3Hb U HEOOBIYANHBIE OTKPBITHS.

e OnTuyeckue SIBICHUS B IPUPOJIE.

e OTKpbITHE U IPUMEHEHUE CBEPXITPOBOAUMOCTH.

e [lonynpoBOAHUKOBBIEC TATYMKH TEMIIEPATYPHL.

e [IpumeHeHnE KUIKUX KPUCTAIUIOB B POMBIIIJIEHHOCTH.

e [IpumeHeHUE ANEPHBIX PEAKTOPOB.

e [lpupona deppomarnerusma.
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[TpoGaembl 3KOJI0THH, CBA3aHHBIE C UCIIOJIb30BAHUEM TEIJIOBBIX MAIIUH.
[Tbe3005ekTprueckuil 3pPeKT ero npuMeHeHue.

PenukroBoe uznyuenue.

CeHcopHbI€ PKpaHbl U PU3NYECKUE TIPOLIECCHI

CoBpeMeHHas CITyTHUKOBAs CBSI3b.

CoBpeMEHHBIE CPEICTBA CBA3H.

YckopuTenu 3apsSKEHHBIX YaCTHIL.

®u3nKa B COBpPEMEHHBIX TEXHOIOTUAX

®dusnyeckre cBoMcTBa aTMOC(ephl.

DOTOIEMEHTHI.

DKOJIOTUYECKHEe MPOOJIEMbI U BO3MOXKHbBIE TYTH UX PELIECHUS.
Berporeneparopsl.

Bnusgnaue armocdepsl Ha pacpoCTpaHEHHUE SJEKTPOMArHUTHBIX BOJIH.
BimsiHre MarHuTHOrO MOJIA HA 3J0POBBE YEIOBEKA.

I'mpponnnamuka. YpaBaenue bepHyiuim.

W3rorosienue 6arapen TepMorap U H3MEpeHrue TeMIepaTyphl.
N3roroBienue camoeabHbIX IPUOOPOB I JEMOHCTPALMK IEHCTBUS
MAarHUTHOIO I10JI Ha IIPOBOJHUK C TOKOM.

N3mepenue BpeMeHU peakliiy 4eJI0BEKa Ha 3BYKOBBIE U CBETOBBIE CUTHAJIBI.
Metoasl U3MEpPEHNs apTEPUAIIBHOTO JTaBJICHUS

BripammBanue kpucTamioB

HccnenoBanne 3J1EKTPUUECKOTO CONPOTUBIIEHUS TEPMOPE3UCTOPA OT
TEMIIEPATYPHI

N3mepenne nHAYKIMU MarHUTHOTO MOJIS IIOCTOSIHHBIX MarHUTOB
[TpuHIUI paboThI MbE303JEKTPUUECKOMN 3aKUTATIKH.

OnpeneneHue CIEKTPaIbHBIX I'PAHULl YYBCTBUTEIILHOCTH YEJIOBEYECKOIO
rJ1a3a ¢ MOMOIIbBI0 TU(PAKIIMOHHON PEIIETKH.

N3roroneHre U UCOBITAHUE MOJEIIN TEJIECKONa

Hcnonb3oBanue MHTEpHETA JUIsl MTOUCKA U300PaKEHU KOCMUYECKUX
00BEKTOB ¥ HH(POPMALIMK O HUX.

N3yuenue Termiopu3nyecKux CBONCTB HAHOKPUCTAILIOB.

N3mepenne KOHLIEHTPALUK 3apsyKEHHBIX YaCTHUIL B JIA3EPHOU IUIa3Me.
N3mepenue pazMepoB MUKPOOOBEKTOB JIa3€PHBIM JIYUOM.

N3yueHune 31eKTpOMarHUTHBIX MOJIeH OBITOBBIX MPHUOOPOB.

N3yyeHune 3J1eKTpPOXMMHYECKAX CBOMCTB HAHOKPHUCTAJUIOB
ApXHUTEKTYpa MOCTOB.

[IpoeKT myMOU30IUNOHHBIE IITUTHI

[IpoekTt "YMHBIN 1OM"

N3yuenue moromux cpeacts. Pusrka Mblia.

58



e [loBEpXHOCTHOE HATSIKEHNE MBUILHOIO IY3bIpsi. MalleHbKOE UyJ10 y Bac
ZI0Ma.

e lccnenoBaHue CONPOTHUBIICHUS TEJIA YETIOBEKA.

e lccnenoBaHue CIEKTpa U3YYCHUSI HCKYCCTBEHHBIX HCTOUHUKOB CBETA.

o lccnenosanue a¢dekra JJoriepa B uBMEHEHHH CKOPOCTH.

e Meroasl acTpodu3ndeckux uccieaoBanuil. Paguoreneckonsl. OnTuyeckue
TEJIECKOIBL. Y TJI0OBOE Pa3pEIICHHE TEJIECKONa.

e MoOubHBIHM TenedOH C TOUKU 3peHus (PU3UKH.

e MoaenrpoBaHue U UCCIEI0BAHUE Mpoliecca 00pa30oBaHus MIaHETAPHbIX
CHUCTEM M YEPHBIX JIBIP.

e Mojenb cCaMOJBUKYILIETOCS YCTPOMCTBA CIIOCOOHOIO JIBUTATHCA 110
3aJIaHHOM TPaeKTOPUU, OOHAPYXKUBATh U OrU0ATh MPEMSATCTBUS.

e Hayka Ha cTpaxe 310pOBbsl. BiusiHue ylbTpa3Byka Ha OpraHu3M 4eJIOBeKa
U yIbTPa3BYKOBasl JUArHOCTHKA.

e HeOnaronpusiTHbIe SKOJIOTUYECKHE MOCIEACTBUS pabOThl TEMIOBBIX
JIBUTATEIICH.

e (OObekTHOE neMoHCTpupoBaHue 3¢ dekra [Jomiepa A 3ByKOBBIX BOJH.

e TepMOUYYyBCTBUTEIbHBIEC MATEPUATIBI.

e LICTOYHUKH SHEPTrUH 3BE3.

e DHeprus BeTpa.

e DHeprus U3 OPraHNYEeCKuX yIA00pEeHHI.

[TpomyKTOM MPOEKTHOM AEATEIBHOCTH MOXET OBITh JH00ast U3 CISAYIOIINX
pabor:
- MaTepuajbHbIM 00BEKT, MAKET, MHOE KOHCTPYKTOPCKOE U3/IEIINE;
- IpE3EHTAalUs, UHON MYJIbTUMEIUNHBIA TPOIYKT;
- mucbMeHHas pabota (3cce, pedepar, aHAIUTHYECKUE MaTepuajbl, 0030pHBIE
MaTepHalibl, OTYETHI O MPOBEAEHHBIX UCCIICTOBAHUIX, CTEHAOBBINA TOKIAT U JP.);
- Xy/I0XXECTBEHHAas TBOpUYecKass padoTa (CBsA3b (GPU3MKU C JUTEPATYpPOH, MY3BIKOMH,
M300pa3UTENbHBIM UCKYCCTBOM, DKPAaHHBIM MCKYCCTBOM), TIPEJCTABICHHAS B BUJIC
MPO3aMYeCKOT0 WM  CTUXOTBOPHOTO  TPOWU3BEICHUS,  WHCIIEHUPOBKH,
XYJ0’)KECTBEHHON  JIeKJIaMallii, HWCIOJHEHHUS] MY3BIKAIbHOTO TMPOU3BEICHHUS,
KOMITbIOTEPHON aHUMAIIUU U Jp.;

OTuyéTHbIl MaTepuaJl MO NMPOEKTYy 00si3aTeJieH U MpeaCcTaBJsieT co0oil
TEKCT.

Odhopmnenue omuemnozo mamepuana:

Kpurepun ] OneHnBaeMoe NOJI0KEHNE ‘ bayn
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1. Crpykrypa
paboThI

1. TUTYABHBIN JTUCT

2. OrnaBnenue

3. Beenenue

4. OcHOBHas 4acTh

5. 3akmo4eHue

6. CrIMCOK HCIONB3YEMBIX PECYPCOB
7. IpunoxeHus (o HEOOXOAUMOCTH)

eHanmuuue BCEX
3JIEMEHTOB — 1 Oaint
o OrcyrcTBHE

HEKOTOPBIX 3JIEMEHTOB
— 0 6aiutOB

2.
Odopmnenue

1. PabGora BbINOJMHSAETCS HA  CTaHIAAPTHBIX
crpanunax (pasmep A4) 2. TekcT mnedaraercs
mpudrom Times New Roman (pazmep mpudta 14
kerenb, 1,5 uaTepBain). 3aromnoBku Caps Lock, HO
HE JKUPHBIM W He KypcuBoM. OTCTYIBI cieBa-
3cm,cipaBa-2 cM, cBepxy-2 cM, cHU3y-1,5 cMm 3.
Hymepamnust crpaHul] TPOU3BOAWTCS B HUKHEM
npaBoM yriay. TUTYJBHBIN JHCT CYUTACTCS ITEPBBIM,
HO He HyMmepyercda. 4. O0beM TekcTa He Oomnee 15
crpanun. 5. PabGora nomkHa OBITH B MamkKe cO
ckopocmmBareiaem 6. CMm. TpeOoBaHHS K
oopmIieHUIO TYHKT 5.6

° Hamnuue BCEX
3JIEMEHTOB — 1 Oajun
o OrcyTcTBUE

HEKOTOPBIX JJIEMEHTOB
— 0 basyutoB

3. Beeneunue

1. OOocHOBaHME TEMBbI, €€ aKTyaJlbHOCTh Ha
cerogusmHU neHp 2. [Ipobdiaema, mpotuBopeuwne 3.
Hens 4. 3amaun (He MeHee Tpex) 5. Mertoasl u
Meroaukn 6. HoBH3Ha WM mpakTUYecKas
3HAYMMOCTh (HOBU3HA U MPAKTHYECKAsE 3HAYUMOCTD
JIUYHO I Y4aIerocs)

° Hammune BCEX
9JEMEHTOB — 1 0alun

o OrcyrcTBHE
HEKOTOPBIX DJIEMEHTOB
— 0 GaIoB

4.  OcHoOBHas
4acTh

1.Teopetnueckas yactb 2.IIpakTnueckas yactb

° Hammame BCEX
27eMeHTOB — 1 0ain

o OrtcyTtcTBHE
HEKOTOPBIX JJIEMEHTOB
— 0 GamioB

5. 3akmoyeHue | BoIBOIBI - 3epKaIbHOE OTpaKEHHUE BBEICHUSA! . BriBOTBI
JIOCTUTHYTBI JIM MOCTAaBJICHHBIE LM, PEIICHBI JIH | COOTBETCTBYIOT
3a/1a4H. COZIEPYKAHUIO
Hamuume  cTpyKTypupOBaHHBIX  BBIBOJOB B | MOCTaBJIEHHON LEIU H
COOTBETCTBHHM C IIOCTaBJIEHHBIMU B Hadaje paboThl | chopMyIMPOBAHHBIM
3agadamu. llemp u 3amaum 3aHOBO  HE | 3amadaM — 1 Gain
NEPEUYHCIIAIOTCA. . OTCyTCTBYIOT

BbIBOABI - 0 6asioB

6. Cnucok | Oto TEMaTHYECKH OTOOpaHHBII U | eB paboTe ecTh CCBUIKH

UCMOJb3YEMBIX | CUCTEMAaTU3UPOBAHHBIN ICPEYCHb | HA  BCE  YKa3aHHbBIE

pecypcoB oubnuorpaduyueckux CBEICHUM 00 | ucTOYHUKH.
UCIOJIb30BAaHHON JIMTEpAaType, MMeeT Ha3zBaHuUE U | KosmdecTtBO
pacmonaraeTcas B KOHIE OCHOBHOIO TEKCTA. | MCIIOJIb3YEMBIX
BxmodaeT B ceba 003aTEIbHO TOJIBKO T€ pabOThI, | peCypcoB HE  MeHee
KOTOPbIE aBTOP NPHBOIUT B TEKCTE, HAYMHAsA OT | TpexX— 1 Oan
«BBEJCHUS» IO «BBIBOAOB». He pgomyctumo | O0s3aTenbHO
BKJIIOYaTh B CIIMCOK pabOTy, €ClM OHA HUT/IE HE | UCIOJIb30BAHUE
YyHOMHUHANACh  YKa3plBalOTCA B al(aBUTHOM | JIUTEPAaTyPHBIX
nopsiike mo aMuianM aBTOpa, CHadyasla Ha pyCCKOM, | HCTOYHHMKOB, a  He
IIOTOM Ha MHOCTPAaHHOM si3bIKe. PabOTBI OJHOTO U | TONBKO
TOr0 K€ aBTOPa BKJIIOYAKOTCA B XPOHOJOTMYECKOM | MHTEpHETPECYPCHL
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nopsake — nyonukanuu.  [Ipumep  umepapxuu | eB  pa®ore  CCHUIKU
VICTOYHHMKOB CIHMCKa JuTeparyphl: 1. HOpMATUBHO- | TONMBKO Ha HEKOTOpLIE
IpaBoOBbIE aKThl; 2. Marepuansl NpPakTUKH; 3. | yKa3aHHbIC WCTOYHHKH,
Jlutepatypa M NEPUOAMYECKHE H3MaHUA; 4. | UCIIOJIB30BAHBI TOJIBKO
JluTepaTypa Ha MHOCTPaHHBIX A3bIKAX; 5. IHTepHET | MHTEpHETpECYPCHI,

ucrtounuku. - IlogpooHee Ha Referatwork.ru: | nucrounukos MeEHee
http://referatwork.ru/spisok_literaturi/oformlenie_s | tpex — 0 6amioB
piska_lit eraturi_gost_7-1-2003_7-0-5-

2008_2014.html e ®HNO aBTopa (aBTOpPOB /
penakTtopa); e HaumeHoBaHuE NPOU3BEICHUS
(na3zBanue kHUTH); HauMeHoBaHue U31aTENbCTBA; ®
['on m3nanus; e KonuyecTBo cTpaHUIl B M3JaHHH.
IIpumep:  Hexaes, I. A. Merammueckue
KOHCTPYKIIMM B TMpuUMepax U 3agadax: yueo.
nocooue / I'. A. Hexaes, . A. 3axapoBa.— M.:

W3n-e0  Accoumanuu — CTPOMUTEIBHBIX  BY30B,
2010.— 144 c.

Hroro:

1. Odopmienne TPOU3BOAUTCS B CICIYIONIEM IOPSAKE; TUTYIbHBIN JIHCT,
OrJIaBJICHUE, BBEJCHUE, OCHOBHAS YaCTh, 3aKJIIOUCHUE, CIIHCOK JINTEPATYPHI,
npunoxeHus. Kaxnas yacTb HaYMHAECTCS C HOBOM CTpaHHUIlbl. PaccrosHue
MEXKIY TJIaBOM M CIEAYIONIECH 3a HEM TEKCTOM, a TaKKE€ MEXK]y TJIaBOM U
naparpadoM COCTaBIsieT 2 UHTEpBaJIa.

2. Cokpamienusi He JONycKaloTca (3a HCKIIOYEHHEM  OOIIETPUHSTHIX
ab0OpeBuaryp).

3. Cxewmpbl, TabnuIa, YEPTEKU JTOJDKHBI UMETh CCHUIKM HAa MCTOYHUK JaHHBIX,
€CJIM OHU 3aMMCTBOBAHBI.

4. Ilons cTpaHuUIlbl: J€BOE - 3 CM., IIpaBoe - 1,5 cM., HH>KHEE 2 CM., BEpXHEe - 2
CM. JI0 HOMepa cTpaHulbl. TekcT nmeyaraercs yepes 1,5 - 2 unrepana. Eciou
TEKCT HaOupaeTcsi B TEKCTOBOM penaktope Microsoft Word, pekomenayercs
ucnonb3oBath mpudT Times New Roman, pasmep mpudra - 14 nr. [locne
3aroJioBKa, pacrojaraéMoro IMocpeuHe CTPOKU, HEe cTaBUTCS Touka. He
JOMYCKAETCs MOJYEPKUBAHKE 3ar0JI0BKA U IEPEHOCHI B CJI0OBAaX 3arojioBKa.

5. TUTYAbHBIA JTUCT W OIJIABJICHUE BKIIOYAIOTCS B OOIIYI0 HYMEpalMio, HO
HOMEp CTpaHMIIbl Ha HHUX HE MPOCTaBIseTcs (PTO HE OTHOCUTCA K
conepxkannio pedepara). Hymepauuss HaumHaercs ¢ 3-ed CTpaHUIBI U
noMeInaercs BHU3Y JiMcTa crnpaBa. CTpanHunbl pedepara HyMEpyIOTCS B
HapacTaroleM MopsJiKe.

Oo0vem omuemnozo mamepuana:
O6mmit o0BeM OTYETHOrO MaTepuaiga He MOoXeT ObiTh MeHee 10
MaITUHOMICHBIX JINCTOB.

OneHrBaHWe TIPE3EHTAIMM W 3allUTHl  TPOEKTAa TMPOUCXOJUT  TO
pa3paboTaHHBIM KPUTEPUSIM.
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KpnTeme OICHKH COACPKAHUSA M 3allIUThI IIPOCKTA:

1. Kputepuu odhopmiieHHs MPOSKTHON padOThI

2. Kpurepuu conepxkanus NpoeKTHOU padOThI

Kputepun

O1neHnBaeMoe€ IOJI0KEHNE

bamn

1.®opmynupoBka
TEMBI

1. B HasBaHuu 3aJOXEH BONpOC UM Hpoldiema,
BBIpAKAIOIME Lenb npoekra. DopMylIHpoBKa  TEMBI
KOpOTKasi, €MKas II0 COICPXKAHUIO, IpPHUBJIEKATEIbHAsA U
MaKCHUMaJIbHO UHJUBHlyaJIbHas.

2. HaszBanme ciuMIIKOM JUIMHHOE, (opmajibHOe, He
OTPAKAIOLIEE LIEIb MPOEKTa

2. AKTyalbHOCTh |
OPHUTMHAJBHOCTh
TEMBI

1. Tema wManousydyeHHas, NPAKTUYECKU HE UMEIOIIas
OITMCaHUS, TS pacKphITUS KOTOpOH Tpedyercs
CaMOCTOSITCJIBHO JieJaTh MHOI'HME BBIBOABI, COIOCTABIIAS
TOUYKH 3PEHUS U3 COCETHUX 00aCTeH NCCIIeOBaHUS.

2. Tema ¢ AOCTAaTOYHBIM KOJIHMYECTBOM «OECNBIX IIATCHY,
au60 mpobiieMa IMOCTaBJICHA JOCTATOYHO OPHUTHHAIBHO,
BCJEACTBHE UYEro TeMa OTKPBIBACTCI C HEOXHUIAHHOM
cropoHnbl. 3. Tema BceM M3BeCTHAs, H3y4YE€HA MOJIPOOHO, HO B
HEH MOSBUINCH «Oelble MATHAY BCICACTBHE HOBBIX JAHHBIX.
[Ipu 3TOM aBTOp HE CyMeEl MOKa3aTh, YeM OOYCIJIOBJICH €ro
BBIOOp, KpoMmMe CyOBEKTMBHOIO HHTEpeca, CBSI3aHHOTO C
PEIICHHEM JIMYHBIX TTPOOJIEM HJIH JIIOOOIIBITCTBOM.

3. I'myOuna
UCCIIEIOBAHUS

1. PaccmoTpenue mpoOIeMbl CTPOUTCS HAa JOCTATOYHO
IIIyOOKOM COZlep)KaTeIbHOM YPOBHE

2. Paccmorpenue npoOaeMbl CTPOUTCS Ha COAEPKATEITHHOM
YpOBHE, ITyOMHA paCCMOTPEHUSI OTHOCHTEIbHA

3. PabGora crpouTcs Ha OCHOBE OJHOTO CEPbE3HOIO
UCTOYHHMKA, OCTallbHble — TMOMyJspHAas JHUTepaTypa,
UCIIOJIb3yeMast KaK MIUTIOCTPALUs

4. PaboTa NOBEPXHOCTHA, WIOCTPATUBHA, HMCTOYHUKU B
OCHOBHOM HMEIOT IOIYJISIPHBIA XapakTep

4.
[TocnenoBaTenbHOCTD
, CTPYKTYpHOCTb H
L[EIOCTHOCTh
W3JIOKCHHS
MaTepuaia

1. 1Ilens peanu3oBaHa  MOCJIEAOBATENbHO,  CIEJIAHBI
HEOOXOIUMbIC BBIKJIAKH, HET <(IMIIHEH» WHPOpMaIuH,
Heperpykarlieil TeKCT HeHY>KHBIMHU MTOAPOOHOCTIMH

2. B pabore 60 ymyiieHbl HEKOTOPbIC BaXKHBIC apI'YMEHTHI,
00 eCTh «JIUIIHSS WH(OPMAIHS, eperpy aromasi TeKCT
HEHYXHBIMHU TTOJIPOOHOCTSIMH, HO B I[€JIOM JIOTUKA €CTh

3. B pabore MOXXHO 3aMETHTb HEKOTOPYIO JIOTUYHOCTH B
BBICTpaBAaHUHU HH(POPMAIIHH, HO [IEJTOCTHOCTH HET

4. Pabota mpencraBisieT co0oil OeccUCTEMHOE H3IIOKEHUE
TOT'0, YTO U3BECTHO aBTOPY MO JAHHOH TeMe
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5. Onenka npoaykra
MPOEKTHOU
JEATEeIbHOCTH

1. TIpomyKT TmMOJHOCTBIO COOTBETCTBYET TpeOOBAHUSIM
KauecTBa  (dCTeTWYeH, yAo0eH B  HCHOJb30BAHUH,
COOTBETCTBYET 3asBIICHHBIM IeisiM). [IpOAYKT TMONe3eH.
HaspaHbl MOTEHIMAILHBIC TOTPEOUTEIN MPOIYKTA IIPOCKTA.
2. TlpoayKT TOJHOCTBIO COOTBETCTBYET TpPEOOBAHUSIM
KauectBa  (dCTETMYEH, yAO0E€H B  MCHOJIb30BAaHUU,
COOTBETCTBYET 3asBIEHHBIM IeisaM). [Ipogykr moneseH.
Kpyr nmuii, KoTOpsIMH OH MOXKET OBITh BOCTpeOOBaH, yKa3aH
HESIBHO.

3. Hwmerorca HeOoIbIIHE
BBITIOJTHCHUS TPOAYKTA.

4. Pabora HE COOTBETCTByeT TpeOOBaHMSIM KadecTBa
(3CTeTHYHOCTh, YIOOCTBO B HCIIOJIb30BAHHH, COOTBETCTBHE
3asBJICHHBIM IIEJISIM).

3aMCUYaHMuA I10 Ka4yCCTBY

6. CooTBeTCTBHE
JOCTUTHYTBIX
pe3yJIbTaTOB
ITOCTaBJIEHHOM L[EJIH

1. Pe3ynabTaThl COOTBETCTBYIOT LEJIN

2. Pe3ynbTaThl HE B MOJIHOM CTENEHU COOTBETCTBYIOT 1IEJIH,
HO UMEIOT MPaKTUYECKOE 3HAaUCHUE

3. Pe3ynbTaThl HE B OJHOM CTENEHU COOTBETCTBYIOT I€JIM U
HE UMEIOT NPAKTUYECKOr0 3HaYCHUS

4. Het onucaHHBIX pe3yJIbTaTOB

7. KoppekTHOoCTh B
WCIOJb30BaHUU
JTUTEPATYPHBIX
HMCTOYHUKOB

1. TekcT copep UT Bce HEOOXOAUMBIE CChUIKM Ha aBTOPOB B
TeX CIydasxX, Korja jaaercs uHbopMaIus MPUHIUITHATBHOTO
comepxaHusi (OmpeneneHus, OMUCAHUsS, XapaKTepPHCTHKA,
MHEHHE, OLIEHKA U T.J.), IPH 3TOM aBTOP YMEJIO UCIOJb3YET
qy)KO€ MHEHHE IpPH apryMeHTallud CBOEH TOYKU 3pEeHHs,
o0palasich K aBTOPUTETHOMY MCTOUHUKY

2. Tekct comepxuT Hambosiee HEOOXOIMMBIC CCBUIKH Ha
aBTOPOB B TeX CIydyasxX, Korja jgaercs uHMOpMaIus
IPUHLUIIAATIBHOIO COAEpPXKaHUS (ONPEAENICHUs, ONUCAHMS,
XapaKTEepUCTUKA, MHEHUE, OLIEHKA U T.1.)

3. IlpoTuBOpeYHii HET, HO CCBUIOK JINOO MPAKTUYECKU HET,
00 OHM JeNaroTCs PeaKo, Jaleko He BO Bcex
HEOOXOIAMMBIX CIydasx

4. B paboTe mpakTUYECKH HET CCHUIOK Ha aBTOPOB TEX WIIU
UHBIX  TOYEK  3PEHUs, KOTOpble  MeCTaMH  MOTYT
IPOTUBOPEUUTD APYT APYTY U UCIIOJIB30BATHCS HE K MECTY

8. CreneHn
CaMOCTOSTEILHOCTH
aBTOpa

1. PaGoTa oTiimyaeTcsi TBOPUYESCKUM TOAX0I0M, COOCTBEHHBIM
OpPUTMHAJIbHBIM OTHOILIEHUEM aBTOpa K UJee IPOEKTa.

2. Pabora CaMOCTOsITEJIbHAS, JIEMOHCTpUPYIOIIas
CEpbE3HYI0 3aMHTEPECOBAHHOCTb AaBTOpA, MPEANPUHSTA
MOTIBITKA MPECTABUTH JTMYHBIN B3TJISA]] HA TEMY MPOESKTa

3. ABTOp MpOSIBWJI HE3HAUUTEIbHBIA HHTEPEC K TEMe
MPOEKTa, HO HE MPOJAEMOHCTPUPOBAT CAMOCTOATEIBHOCTU B
pabote

4. Pabora mabioOHHAL,
OTHOIIICHNE aBTOpa

nokaspiBaronas  (opmaibHOE
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Hroro:

3. Kputepuu 3amuThl IpOEKTHON padOThI

Kpurepun OrneHnBaeMoe MoJoXKeHue bann
1. KauectBO BbICTyIUIeHHs | 1. 3ammTa ucclenoBaTenbcKol  paboTtsl | 3
(xommo3uIuUs, MOJIHOTA | BBICTPOEHA YETKO
MpEe/ICTaBICHUS]  UJEH, TOAXO0NOB, | 2. JlOKiamgyuk pacckaszblBaeT, HO He | 2
pe3yJIbTaTOB; apryMEHTHUPOBAHHOCTb, | OOBSICHSIET CyTh pabOThI
yOenuTeNnbHOCTh U YO@XKIEHHOCTD) 3. JlokmaguWK paccKa3blBaeT, IUTHPYS | 2
OCHOBHBIE€ MOMEHTBI
4. Conep:xaHue 3alIUThl 3aUUTHIBACTCS 0
2. Ucnonb3oBanue | 1. ABTOp npenocTaBuil IeMOHCTPALIMOHHBIN | 3
JEMOHCTPAIMOHHOT O MaTepuasa Marepuain U MpeKpacHO B HEM
OpPHEHTUPOBAJICS
2. JleMOHCTpalMOHHBII Marepuain | 2
MCIO0JIb30BAJICS B JIOKJIAJIE
3. IlpencraBiaeHHBIM AEMOHCTpPAallUOHHBIN | 1
MaTtepHal He UCIO0Ib30BaJICs JOKIATIUKOM
4. Her 1eMOHCTpallMOHHOr O MaTepurasa 0
3. KauectBo oTBeToB Ha Bompochl | 1. OTBeyaeT Ha BCe BOIPOCHI 3
(monHOTA, apryMeHTUPOBAHHOCTh, | 2. He Moxxer orBetuTh Ha oOAMH U3 3 | 2
yOeaUTENbHOCTh M yOEXKJIEHHOCTb, | 3aJJaHHBIX BOIIPOCOB
IpyKenooue, crpemienue | 3. He Moxer orBetuth Ha JBa u3 3 | 1
HCIOJIb30BATh OTBETHI JISl YCIIEIIHOTO | 3a/IaHHBIX BOIIPOCOB
pPacKphITUSI TEMBI U CUJIbHBIX CTOpOH | 4. He MoxeT oTBeTUTH Ha Bce 3 Bompoca 0
pabotel). He Gosiee Tpex BOMPOCOB.
4. VYpoenb npexacraBieHus 3aumrthl | 1. IIpousBonut xopomiee BrneuaTiieHue 2. | 2
paboTel (KynabTypa peun, MaHepa | UyBcTByeT ce0si CKOBaHHO, HEYBEPEHHO 1
JIepKaTbCcsl  Tepen aynutopueii, | 3. He Binaneer curyanuei
YyBCTBO  BpeMeHu (3-7  MuH), 0
UMITPOBHU3ALUOHHOE Hayajo,
yepKaHue BHUMAaHUS ayTUTOPUH)
5. Ilpe3enTanus 5
5.1. [pudt KenarenpHo | TekcT MomKeH ObITh XOpoIo BujeH. Pazmep | 1
YCTaHABJIMBATh EJIUHBIA CTUJIb mpudra JOMKEH OBITh MaKCHUMAaJIbHO
mpu@dTa 1715 BCeil npe3eHTauu KpynHbIM Ha cnaiine! CaMblil «MENKUN» AJIs
npe3eHTauuu — mpudr 24 0t (ans Tekcra) u
40 nr (ans  3arosioBkoB).  Jlyumre
ucnonp3zoBath mpudter Arial, Verdana,
Tahoma, Comic Sans MS HMuTepBan Mexay
CTPOK — MOJIYTOPHBIN.
5.2. Conepxanne uHdopMauu [Ipy noaroroBke Tekcra npe3eHTauuu B | 1

B MNPE3CHTAMAX TOYKA B 3aroJIOBKax
HE CTaBUTCA

00s13aTeILHOM MOPSIAKE JOJKHBI
cobmonaTbCs  OOIICNPUHATHIE  MpaBUIIa
opdorpadum, MyHKTyalluu, CTUIUCTHKA W
npaBuia opopMIIeHUs TEKCTa (OTCYTCTBHE
TOYKHU B 3aroJIOBKax U T.II.), a TaKXXC MOryT
HUCITIOJIBb30BaThCA O6IJ_ICHpI/IHSITBIe
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COKpAILlCHHUS. dopmMa  mpeACTaBICHUS
nHpopMalMu  JODKHA  COOTBETCTBOBATH
YPOBHIO 3HaHUU ayJuTOpUU CiIylIaTeseH,
JUTSt KOTOPBIX JEMOHCTPUPYETCS
IIPE3EH TallHsI

5.3. O6bem undopmanuu Pazmemniats
MHOI'O MEJIKOTO TEeKCTa Ha claiae
HeponyctuMo! CyllecTByeT MHEHHE,
4TO Ha Claiie JO0DKHO OBITh
pasmerieHo He Oonee 290 3HAKOB
(BKJIIOYAst MpoOebl)

HepnonmyctuMo  3amonHATE  OAMH  ClAl]
CITMIIKOM OONBIINM 00BEMOM HH(OpPMALIUHU:
€IMHOBPEMEHHO YEJI0BEKY TPYAHO
3allOMHUTH Oosiee Tpex (HaKToB, BBHIBOJIOB
138051 ONpEAEICHUN. HauGonbas
3¢dEeKTUBHOCTh  Mepefadyu  COAepKaHH
JOCTUTAeTCs, KOTJa KIIOUEBbIE ITYHKTHI
oToOpakatoTcsi MO OJHOMY Ha KaXIOM
OTJIECIILHOM Claue.

54

. JAuzaiin

CriocoObl BIIENIEHUS HHPOPMAITUN

BaxHo He HapymaTh 4YyBCTBa MeEphl: HeE
Heperpyxarthb Ciaaijipl, HO B TO K€ BpeMs U
HE pa3MelaTh CIUIOMHON TEKCT..

Hcnonp3oBaHue CIIMCKOB

Bonpmme cnucku u TabiMIbl pa3doMBaTHL Ha
2 ciauna.

Bo3zneiictBue iBeTa

Ha OJTHOM cllanue PEKOMEHYETCSI
HCIOJIb30BaTh HE 00JIee TpexX LBETOB: OJUH
Uit GOHA, OJUH JUIS 3aT0JIOBKOB, OIWH IS
TEKCTa.

LBer dpona

Texkcr momkeH OBITH XOPOIIO BHUIEH Ha
mo00oM dKpaHe!

Pa3memenue U300 paKeHH u
dororpaduit

NnnrocTpanyu pacnojiaratoTcss Ha ciaaax
Tak, 9TOOBI CleBa, ClipaBa, CBEPXY, CHU3Y OT
Kpas claiila OoCTaBaJuCh  HEHIMPOKHUE
CBOOOJIHBIE OIS,

55.H

ArJIssAHOCTD

AnnManuoHHbIe 3P PeKThI

AunManus He IO0JDKHA OBLITh HaBI3YMUBOM!
He JIONyCKaeTcs K CIOJIb30BaHUE
MOOYKBEHHOM aHUMAallUM ¥ BpalleHus, a
TaKxKe HCITOJIb30BaHUE Ooiee 3-x
AHUMAIIMOHHBIX  3(P(}EKTOB Ha  OIHOM
cllannue.

3BYyK

My3bika JODKHA OBITH HEHaBs34UMBas, a €&
BbIOOp omnpaBaH!

EnuncTBO cTHig

HenmomyctuMo ucnojbp30BaHue B OJHOM
Hpe3CHTALUU pa3HBIX 111a0JIOHOB
oopmueHus!

NTOI'O
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TpeOoBanus k npe3eHtanuu B Power Point

[Tpunoxenue 2

Ne TpeboBanus [Tpumeuanus

1. | OcHOBHBIE CTpyKTypa npe3eHTalnu: Ha 1-om cnaiine pa3zmeraercs
CIai bl o J{nst mro6oro Tuma uHdopmarus 06 aBTope. Knonku
Mpe3eHTaluN npe3eHTanuu: 1-blif cruaim — HABHTAIUU HY>KHBI JJII OBICTPOTHI

TUTYJBHBIN JINCT — TEMA, aBTOP,
CBelIeHUs 00 aBTOpE; 2-Hid CIaii]
— cofiepKaHMe MPE3CHTAINH C
KHOIKAMM HaBUTALIMU; B KOHIIE —
CITUCOK MCIOJIb3YEMBIX
HCTOYHUKOB 3aBepIIAONTHI
CJIaii] — MOBTOPEHUE
uH(popMmauu 06 aBToOpeE.

HIepEMEILICHUs] BHYTPH TTPE3CHTAIIMH
— K JI000OMY clnaiiry MOXXHO
nobpatbes B 2 memaka. Cobmomaiire
OCHOBHBIC TIPaBUJIA ITUTHPOBAHUS H
aBTOpckue mpasa!!! (o0s3aTenbHO
yKa3aHue MepBOMCTOYHIKOB
MaTepUaloB: OTKY/a B3sUTH
WIDTIOCTPALINH, 3BYKH, TEKCTHI,
CCBUIKH; KPOME HHTEPHET-CCHUIOK,
YKa3bIBAIOTCS U MIEYATHBIC U3AHMS)

2. Bung! ciaiinos

Jlia obecrieueHus HATISITHOCTH
CJIETyeT UCIOb30BaTh Pa3HbIC
CHOCOOBI pa3MEIICHUS
uH(pOpMAaIUU U pa3HBIC BUJIbI
CJIali10B:

® C TEKCTOM

® C WJUTIOCTPAIUsIMU,

e ¢ TaONHIIaMU;

® C JarpaMMaMmH;

® C aHUManueu

3. | Coxpanenue
Mpe3eHTaluN

CoxpaHsTh MPE3EHTALUIO JIyUlIle
Kak «/lemoHcTpanus
PowerPoint». C pacumpenuem

.pps

Torna B onHOM (aiiie okaxyTcs
BCE npunoxenus (My3blKa, CCBLIKH,
TEKCTOBBIC JOKYMEHTHI U.T.1.)

OOmras oneHka

36-44 0aII0B — KOTIUYHOY;

28-35 0amioB — «XOpOIIO;

13-27 6amioB — «yJOBIETBOPUTEILHON;
MeHee 12 0aioB - «HEey10BIETBOPUTEIILHOY
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5.2 ®opma npoMeKYTOUHOI aTTecTAlUN — «IK3aMeEeH»
Borpocsl 17151 TOATOTOBKH K 9K3aMEHY

1. Mexannueckoe nuxenue. Cucrema orcueta. OCHOBHBIE XapaKTEPUCTUKHU
MEXaHWYECKOTO JABUXKEHUSI (TPAeKTOPHUs, yTh, IEPEMEIICHUE, CKOPOCTh,
YCKOpPEHHE). YPAaBHEHUE JIBUKCHMUSI.
Cuna. Macca. 3akonsl HproToHa.
Bupel cuit: cuiia ynmpyrocTu, cuia TPEeHHUsl, CUla TSKECTH, BEC.
NMnynbe Tena. 3aKoH COXpaHEHUS! UMIYJIbCa. PEaKTUBHOE IBUKEHUE
Mexanunudeckass padora. MomHocTs. MexaHndeckas SHEpTrusi U €e BUJIbI.
3aKOH COXpaHEHHs SHEPTUU.
Hasnenwue. /laBnenue raza. Enuaunel qaBnenwns. [IpuGopsr.
7. YpaBHEHHME COCTOSIHUSI WJI€AJIBbHOIO rasa Jijisi JaHHOM Macchl Trasa.
[IpuBeneHne oObeMa JAaHHONW MACCHI Ta3a K HOPMAJIbHBIM YCIIOBHUSM.
VYpaBuenune Menneneena - Kianelipona. MossipHast ra3oBasi IOCTOSIHHAS.
N3omporiecchl B razax u ux rpaduku.
9. AOcontoTHas U OTHOCUTEJIbHAS BIAKHOCTH BO3ayxa. CiocoOsbl
OTIpEJICNICHHS U YUeTa BIaKHOCTH Bo3ayxa. [Ipubopsl. Touka pochl.
10.2nexTpuzanus Ten. B3anmoaeicTBue 3JIEKTPUUECKUX 3aps10B. 3aKOH
Kynona.
11.2nextpuueckoe noje. Hanpss>keHHOCTh 3JIEKTPUYECKOTO MOJIS.
I'paduueckoe nzoOpaxkenue mnosuei 3apsaoB. [[puHIUT Cynepno3ulinm.
12.OHepreTnyeckas XapakKTEPUCTUKA MOJIA - MOTeHIHAN. Pa3HOCTh
MOTEHI[UAJIOB.
13.251eKTpOEMKOCTh MPOBOJIHMKA. DJIEKTPUUECKas EMKOCTh 11apa.
Konnencartophbl, ux coequHEHUs B 0aTapero. DHEPrus AICKTPUIECKOTO MOJIs
KOHJIEHCAaTOpa
14.ITOCTOSIHHBIN ~ DJIGKTPUYECKUA TOK, €ro XapaKTePUCTUKHU. Y CJIOBUS
BO3HUKHOBEHUS AJIEKTPUUECKOTO TOKA.
15.ConpoTuBieHuEe  KaK  JJIGKTPUYECKAsl  XapaKTEpUCTHKAa  PE3UCTOpa.
3aBUCHUMOCTb CONPOTUBIICHHUS PE3UCTOpa OT TemIieparypsl. OnpenencHue
yICITHLHOTO COMPOTHBIICHUS ITPOBOAHUKA B JJAOOpATOPHOI padoTe.
16.CoenuHenne pe3nucTopoB.
17.PaboTa 1 MOIITHOCTh TTOCTOSIHHOT'O TOKa. 3aKkoH Jxoy:sa-Jlenna.
18.HUccnenoBanre 3aBUCHUMOCTM MOIIHOCTH  JIAaMIIBI OT HANpsDKCHUST Ha €€
3KUMAaX.
19.9/1C ucrounmka. 3akoH Oma Jjs1 ydyacTka ¥ mojiHoW 1enu. OnpeaereHue
OJIC ucTouHMKa U €ro COMPOTUBIICHUSI B 1abOpaTOpHOM padoTe.
20.DneKkTpuuecKuii TOK B AJIEKTPOJUTaX. ONeKTposm3. 3akoH Dapaxaes s
AJIEKTPOJIN3A.
21. IlomynpOBONHUKH. DJIEKTPUUECKUN TOK B NOJIyIPOBOIHMKAX. [IpuMeHeHue.
DIIEKTPOHHO-ABIPOYHBIN TIEPEXO.
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22. MarautHoe mose. MarauTHas UWHAYKOHMS. B3auMoaencTBue  TOKOB.
I'padmueckoe n3o0paxeHre MarHUTHBIX MOJIEH.

23. JleicTBME€ MarHUTHOIO ITOJIsI HA TPOBOAHUK C TOKOM. 3akoH Amriepa. Pamka
C TOKOM B MarHUTHOM THojie. /lelicTBHe MarHWTHOTO ITOJIsSI HA JBHKYIIUNCS
3apsan. Cuna Jlopenna.

24. MaruautHbii notok. ®opmyina. Enunanna usmepeHusl.

25. DnexrpomarauTHas MHAYKUUS. OnbiTel @apanes. Bennunna 2 1C uHayKIuu.
3akoH JIeHna i 3IeKTPOMarHUTHOM MHIYKIHUH. DJIEKTPOMATrHUTHAS TEOPHS
Makcseruia. BuxpeBoe 31eKTpu4ecKoe moJie.

26. SABnenune camonHaykunu. MaaykTuBHOCTE. D/C caMOUHIyKIUN.

27. YpaBHEHHE TapMOHUYECKOro koisiebaHus, ero rpapuk. OCHOBHbIE
XapaKTEPUCTUKHU KOJIeOaHUH.

28. DnextpomaruutHele  koneOanus. KonebarenpHblii  KOHTYp. Dopmyna
nepuoja 3JIEKTPOMAarHUTHBIX KoJieO0aHUN B KOHTYDE.

29. Ilepemennsblii Tok. [lomydeHne MEPEMEHHOIO CHHYCOMJAIBHOIO TOKAa MpHU
PaBHOMEPHOM BpallEeHUU BUTKA B OJHOPOJHOM MarHUTHOM noje. Ilepuon u
4acToTa MEPEMEHHOIO0 TOKAa. MTIHOBEHHOE, aMIUIUTYIHOE WM JACHCTBYIOLIEE
3HAYEHUs] HAMPSKEHHs U CUIIBI TOKA. [ paduk M3MEHEHHUs TOKa.

30. YcrpoiicTBo u pabora Tpancopmaropa.

31. DaeKTpoMarHuTHOE TOJIE. IlocTynarsl Makcseia. CxopocTb
pacnpocTpaHeHUs! 3JEKTPOMArHUTHBIX BOJH. [[nuHa BonmHbl. M3nydenue u
IIPUEM DJIEKTPOMArHUTHBIX BOJIH. DJIEKTPHUUECKUI PE30HAHC.

32. Paguocss3b. Paguo A.C.IlonoBa. OCHOBBI paguoCBsI3U.

33. 3akoHbI OTpakKeHUs U NperoMiieHusT cBeTa. OTHOCUTENIbHBIA U aOCOIOTHBIN
nokasarenu npenomiieHus. IlonmHoe orpaxenue csera. lIpenenbHbld yros
BHYTPEHHETO OTPAKECHMUS.

34. Untepdepenius crera. MuaTepdepennus cBeta B TOHKUX TuieHKax. Kombiia
Herorona.

35. Hudpakuust ceta. Judpakiuuonnas pemerka.  OnpeneneHus JJIMHbBI
CBETOBOM BOJIHBI C MMOMOIIbIO AUGPAKIIMOHHONW PEIIETKH.

36. lucnepus cera. Paznoxenue 6enoro ceeta npu3Moil. CIUIOMIHON CHEKTP.

37. YinbrpaduoneroBbie U uHpakpacHbie JTyun. PeHtrenoBckue aydu. CBoiicTBa
Y IIPUMEHEHHUE.

38. Bunsl cnektpoB.Criektp Connma. CrnektpanbHbiii ananu3. [Ipubopsr ans
MOJIYYEHUS U UCCIIEIOBaHUS CIEKTPOB. BUIbI CIEKTPOB.

39. Illkana 5JEKTPOMArHUTHBIX BOJH. OXapakTepu30OBaTh Pa3IUYHBIE BUIBI
AIEKTPOMArHUTHBIX U3ITyYEHUN.

40. Ilpupona ceera. B 4YeM COCTOMT 3IEKTPOMAarHWTHas IpUpoja cBera?
3aBUCHUMOCTb ~ MEXAY JUIMHOW  BOJHBLYACTOTOM  DJIEKTPOMArHUTHOTO
U3Jy4EHUs U CKOpoCThrO0. KBaHTOBas Teopusi cBeTa. 3aBUCUMOCTb MEXKIY
DHEpPruel KBAaHTAa M YAaCTOTOM 3JIEKTPOMATHUTHOIO u3iydeHus. [locTositHHas
[Inanka.

41. ®dorornexkrpuueckuii 3¢ dekr. 3akonsl CTojeToBa. YpaBHEHHE DWHINTEIHHA
st porodddekra.
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42. NaBnenue cera. Paborsr H.IL. JleGeneBa mo oOHApY:KEHUIO U H3MEPEHUIO
JIABJICHMS CBETA.

43. IIpupona ceeta. EQMHCTBO KBAaHTOBOW M BOJIHOBOM TE€OPHHU CBETA. Y CIOBMS,
IIPU KOTOPBIX MPOSBIIIIOTCS] BOJIHOBBIE M KBAHTOBBIE CBOMCTBA CBETA.

44. Ctpoenus aroma. OnbiThl Pesepdop/ia mo u3ydeHuro CTpOeHUE aToMa.

45. Uznydenue u morjoiieHue dHepruu aromamu. Iloctynatel  bopa.
[IpoucxoxaeHue TMHENYATHIX CIIEKTPOB.

46. CoctaB aToMHOr0 sigpa. M30TombLI.

47. CoctaB aToMHBIX snep. SAnepHbie cuibl. [ledekT Macchl aTOMHBIX sJEp.
OHeprus CBA3U. DHEPrusl CBA3M aTOMHBIX SAEP, NMPUXOIAIIASACS HA OJUH

KYJIOH.

48. PannoakTUBHOCTb. Buael  paguMoakTHBHOTO  HW3JIy4YEHHS. 3aKkoH
PaaMOaKTUBHOIO pacnajaa. bHOJOrM4eckoe JEWCTBHE PAJUOAKTUBHBIX
W3JIy4EHUM.

49. S nepHble peakiuu.

OHCHK& HHAWBUOYAJIbHBIX O6pa30BaTeJII>HI>IX I[OCTI/I}KGHI/H?I 10 pe3yjabTaTaM
TCKYIICTO KOHTPOJIA IPOU3BOJANUTCA B COOTBCTCTBUU C YHHBCpcaHBHOﬁ IIKaJIOM.

IIpouent KauecTBeHHAas1 OlleHKA HHAUBUAYATbHBIX
pe3yJIbTATUBHOCTH o0pa3oBaTesIbHbIX 10CTUKEHUH
(mpaBHJIbHBIX OTBETOB) 0aJ171 (0TMeETKA) BepOaAIBLHBINH aHAJIOT
81+100 5 OTJIMYHO
61+80 4 XOpOUIO
51+60 3 YIOBJIETBOPUTEIILHO
Mmenee 50 2 HEY0BJIETBOPUTEIHLHO

Kpurepun ouenku:

— 81+100% (5 6amnoB) mprcBanBaeTCs 00yJarOMEMYCs, €CIM MPUBEIAEHO TOJTHOE
PABUJILHOE PEIlICHHE, BKIIIOYAIOIIEE CICAYIOIINE dJIEMEHTHI:
1) mnpencraBneH (B ciydae HEOOXOAUMOCTH) HE coAepKaluid ommudoK
CXEMaTHUYECKHI pUCYHOK, CXeMa WM rpaduK, OTPAXKAIOUINI YCIOBUS 3aa4H;
2) BepHO 3anucanbl GOPMYIIbl, BeIpaXaroume GU3nyecKue 3aKOHbI, TPUMEHEHUE
KOTOPBIX HEOOXOAMMO JIJIsl peLICHUs 3a]1a4i BEIOPAaHHBIM CIIOCOOOM;
3) mpoBeneHbl HEOOXOIMMbIE MaTeMaTUYeCKHe MpeoOpa3oBaHUS U PACUETHI,
NPUBOASILIKE K IPABUJILHOMY YHCJIOBOMY OTBETY, U MPE/ICTABJIEH OTBET.

— 61+80% (4 Ganna) mpucBauBaeTCsl 00y4aroIIEMycCs, €ClU MPUBEIICHO pEIICHUE,
CoJIeprKalllee OIMH U3 CICTYIONINX HEJOCTATKOB:
— B HEOOXOAMMBIX MaTEMaTHYECKHX MpeoOpa3OBaHUSIX W BBIYUCICHUSX
JOMYIIEHBI OIINOKH;
— TMPEACTABJICHO MPABUIILHOE PEIlIEHNEe TOIBKO B O0IEM BHUE, 0€3 KaKuX-1r0o
YHUCJIOBBIX PaCUeTOB;
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— TMPaBWJIBHO 3amucaHbl HEOOXOMUMbIe (OPMYIBI, TPEACTABICH IPABMIbHBIN
PUCYHOK (B ciy4ae €ro HEOOXOJWMOCTH), TpaduK WM CXeMa, 3alucaH
MpaBUJIbHBIA OTBET, HO HE MPEACTaBJIECHbI MPeoOpa3oBaHUs, MPUBOASAIIUE K
OTBETY.

—51+60% (3 Gayna) mpucBauBaeTCs OOydaroleMycs, €CJIM PUBEJICHO pelIeHue,
COOTBETCTBYIOIEE OAHOMY M3 CJICAYIOLIUX CIyYaeB:
— B pEIICHUH COACPKHUTCS OIMMOKa B HEOOXOAMMBIX MaTeMaTHYeCKHX
peoOpa3oBaHUAX M OTCYTCTBYIOT KaKHE-JIMOO YHNCIOBBIC PaCUEThI;
—  JIOTyIIeHa ONIMOKa B OMPEACICHUH WCXOMHBIX JAaHHBIX MO TrpadukKy,
PUCYHKY, TaOJIHIIE, HO OCTaJIbHOE PEIICHUE BHITIOJIHEHO MOJHO U 0€3 OIMOO0K;
— 3amucaHbl ¥ MCIIOJIb30BaHbI HE BCE MCXOAHBIE POPMYIIbI, HEOOXOAMMBIE IS
pelIeHust 3a7a9u, UM B OJTHON U3 HUX JIOMYIIEHA OMNO0Ka;
— TpeACTaBiieH (B cllydae HEOOXOAMMOCTH) TOJBKO MPaBWIBHBIA PHUCYHOK,
rpaduk, cxeMa WM TOJBKO MPABUILHOE pelieHne 0e3 pUCYHKA.

— Mmenee 50% (2 Oamra) mpucBamBaeTcs OOy4arolmeMycsl, €ClIM  MPaBUIIBHO
BBITIOJTHEHO MeHee 1/2 Bcelt paboThlI.
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6. AJAIITAIIUSI PABOYEH TIIPOTPAMMBI JJIsI JAI[ C
OI'PAHUYEHHBIMH BO3MOKXHOCTAMMU 310POBbBA (OB3)

AnanTtupoBaHHas Hporpamma pa3zpadaThIBacTCs NpU HATMYUU 3aBICHUS CO
CTOpPOHBI  oOydaromierocss  (poauTened, 3aKOHHBIX  IpEACTaBUTENEH) U
MEIUIMHCKUX MOKa3aHUU (PEKOMEHJAUsIMU TICUX0I0r0-MEIUKO-TIEAar orun4ecKoi
Komuccuu). Jlng WHBaJIMIOB aJanTUpOBaHHAs oOpa3oBaTelbHas MporpamMmma
pa3zpabarbiBaeTcs B COOTBETCTBUM C  MHAMBUIYaJbHOM  MpOrpaMMoin
peadbuUTaIuy.
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