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1 Ilesu ocBOEHMSI TUCHUIIIIMHBI (MOTYJIs1)

HCJ'IBIO OCBOCHHUA JUCHUIIIIMHBI (MOI[y.HH) «DOu3uKa» IBIICTCS OBJIAAICHUC CTYACHTAMH HC-
00XOJIMMBIM U JIOCTATOYHBIM YPOBHEM OOLICKYIbTYPHBIX M MPO(ECCHOHATBHBIX KOMIICTCHIINI B
cootBercTBUH ¢ TpeboBanusmu ®I'OC BO no cneunansuoctu 130400 INoproe nerno.

2 MecTO TUCHUIJIMHBI (MOAYJIs]) B CTPYKTYpPe 00pa3oBaTe/ibHOI MPorpaMMbl
NMOAroTOBKM 0akajnaBpa (MarmcTrpa, Cnennaaucra)

Jucnuniuna «Pu3nkay BXoIUT B 6a30BYI0 4acTh 010ka 1 00pa3oBaTeabHON MPOrpaMMBI.

Jlist m3y4deHus: JUCIUILTUHBI HEOOXOIMMBI 3HAHUS (YMEHUs, BIaAcHUs ), CHOpMHUPOBAHHBIC
B pe3yJibTaTe M3yueHUsl MIKOJIbHOTO Kypca ¢usuku (11 kiacc), a Takke npu U3y4eHUH TUCIU-
MJIMHBI MaTEeMaTHKA.

3uanus (YMEHUS, BIQJCHHs), MOITYYCHHbIE MPH U3YYCHUU NAaHHOW AMCHUIUIMHBI OyIyT
HEOOXOIUMBI MPU U3YUCHUU JUCIHUIUIMH THIPOMEXAHUKA, TETUNIOTEXHHUKA, DJIEKTPOTEXHHUKA.

3 Komnerenunu ody4arwuerocsi, GopMupyembie B pe3yJibTaTe 0CBOCHHUS
AUCHUIIMHBI (MOAYJsl) ¥ IJIAHUPYeMble Pe3yJbTaThl 00y4eHust

B pesynbTarte ocBoeHust nucuuIuinHbl (Moayns) «Ddusukay oOydaromuics T0KeH o0ia-
JIATh CJICAYIOIMMH KOMIICTCHITUSIMU:

CrpyKTypHBII
JJIEMEHT [Tnanupyemble pe3yabTaTbl 00y4eHUs

KOMIICTCHIIUHU

OK-1: ciocoGHOCTBIO K a0CTPAKTHOMY MBIIICHHUIO, aHAIN3Y, CHHTE3Y

3Harh — OCHOBHBIE OINPEICICHUS, ITOHATHA U 3aKOHBI MEXaHUKH, TEPMOJNHAMUKHU,
OIITHKH, FIEKTPOMAarHeTu3Ma, aTOMHOM U JIepHON PU3UKH;
— OCHOBHBIE METO/Ibl HCCIICAOBAHMS (PU3HUECKUX TPOLIECCOB

YmeTb — TIpaMOTHO U apTyMEHTHUPOBAHHO OOBSACHATH OCHOBHBIE TPUPO/IHBIE SIBICHUS
C TOYKH 3peHUSI PU3NUECKUX 3aKOHOB;

— IpuOOpeTaTh 3HAHUS O XapakTepe M MapaMeTpax HccielyeMbIX (usnde-
CKHX ITPOLIECCOB U OLIEHUBATH KAYE€CTBO IOTYYEHHBIX 3HAHUN

Branets — cnoco0aMH OIIEHHMBAaHUS KayecTBa IMOJIYYEHHBIX 3HAHUI M aHAIM30M MX
MIPAKTUYECKOU ITPUTOJHOCTH;
— NpodecCHOHATbHBIM SI3bIKOM NPEAMETHOMN 00J1aCTH 3HAHUS

OIIK-4: TOTOBHOCTBIO C €CTECTBEHHOHAYYHBIX TO3UIUI OIICHUBATh CTPOCHUE, XUMUYCCKHI U
MI/IHepaJ'II)HBII\ﬁ COCTaB 3eMHOU KOpHI, MOp(bOJ'IOl"PI'—IeCKI/Ie 0COOEHHOCTH U TEHETUYECKUE THIIEI
MECTOPOKICHUN TBEPBIX MOJIE3HBIX UCKOMAEMBIX TPU PEIICHUH 3314 110 PAlMOHATIBHOMY U
KOMIUIGKCHOMY OCBOCHHIO T€0pPEeCypPCHOTO TOTSHITAIA HEJIP

3HaTh — OCHOBHBIC 3aKOHBI CTPOCHU TBCPALIX, KUAKUX U F3.3006pa3HLIX BCIICCTB,
— BJIMIHHC BHCHIHUX MApaMCTPOB Ha CBOMCTBA BEILIECTB

YmeThb — MpuUMEHATh (pU3NYecKue 3HaHHUS B NMPOPECCUOHAIBHON JesTeNbHOCTH; HC-
MTOJIB30BATh NX Ha MEXIUCIUILUIMHAPHOM YPOBHE;

— 3¢ ¢}eKTUBHO BBIJIENIATH OCHOBHbBIE 3aKOHOMEPHOCTH B IMOBEJIEHUH (hr3nye-
CKHMX CUCTEM

Bnaners — OCHOBHBIMH METOJIaMH peIlIeHHs 3a/1a4 B 00J1acTH (PU3HKH;

— MPaKTHMYECKUMH HAaBBIKAMU HMCIOJIb30BAHUS (PU3NUYECKUX 3aKOHOB B PAMKAxX
CMEXHBIX ¢ (PU3NKOM TUCHUIUINHAX;

— crnoco0aMu COBEpIIEHCTBOBAHUSA MPO(ECCUOHANBHBIX 3HAHUM U YMEHMI
MyTEM HMCIOJIb30BaHMsI BO3MOXKHOCTEH MH(OPMAIIMOHHOM Cpeibl







4 CTpyKTypa M coJeprkaHue TUCUUIIIMHBI (MOXYJIs)

OO01mmas TpyI0eMKOCTh TUCHUIUTHHBI cOCTaBisieT 14 3aueTHbix eaunull 504 akajl. 9acoB, B TOM YHCIIE:
— KOHTaKTHas pabota — 62,4 akaj. 4acoB:

— ayauTopHas — 56 akaj. 4acos;
— BHeaynutopHas — 6,4 akaJ. 4acoB

— caMocTosTenbHas padorta — 425,1 akaj. 4acos;

— TMOATOTOBKA K ’K3aMeHy — 8,7 akaj. yaca

— TOATOTOBKA K 3a4ery — 7,8 akaj. yaca
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1. Mexanuka 1|45/1,51| 35/0,51 | 1,5 67 |moAroToBKa K JIAOOpATOPHBIM pa- |caada ordeToB Jaboparop- |OK-1—
0oTaM; peleHne 3a7a4 KOHTPOJIb- |HBbIX padoT; caaya peleHus |3yB
HO paboThI 3aJ1a4 KOHTpoJbHOU padotsl |OIIK-4 —
3yB
2. MonekynsapHas ¢usuka u tepmonuua-| 1 | 4,5/1,51 | 3,5/0,51 | 1,5 67 |moAroToBKa K JIAOOpATOPHBIM pa- |caada ordeToB Jaboparop- |OK-1—
MHKa 0oTaM; peleHne 3a7ay KOHTPOJIb- |HBIX padoT; caaya peleHus |3yB
HOM paboThI 3aJ1a4 KOHTpoJabHOU padotsl |OIIK-4 —
3yB
3. DIEeKTpUYECTBO U MarHETU3M 1|45/1,51 | 35/0,51 | 1,5 | 67,2 |monroroBka K 1a00OpaToOpHBIM pa- |caada oTyeToB Jaboparop- |OK-1-—
00Tam; pelIeHue 3a/1a4 KOHTPOJIb- |[HBIX padoT; cAaya peuieHus: |3yB
HOM paboOTHI 3aj1a4 KOHTPOJIbHOM pabotsr |OITK-4 —
3yB
4. BonHoBas onTHKa 1|45/1,51 | 35/0,51 | 1,5 | 67,1 |moxroroBka Kk 1ab0OpaTopHBIM pa- |caada oT4eToB Jaboparop- |OK-1-—
00Tam; pelIeHue 3a/1a4 KOHTPOJIb- |[HBIX padoT; cAaya peuieHus: |3yB
HOMW paboOTHI 3aJja4 KOHTPOJIbHOH pabotsl |OITK-4 —
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HToro no kypcey 1| 18/61 14/41 6 |268,3 \moaroTroBka K 3a4ery; 3a4er; OK-1-
MOJAr0TOBKA K IK3aMeHY IK3aMeH 3yB
OIIK-4 —
3yB
5. KBanToBas onrtuka 2 | 20,51 | 2/0,51 0,5 | 39,2 |moaroroBka K JIabOpaTOPHBIM pa- |crada oT4eToB Jadbopatop- |OK-1—
00TaM; peleHne 3a7ay KOHTPOJIb- |HbIX padoT; caaya peleHust |3yB
HOM paboThI 3aJ1a4 KOHTpoJabHOU padotsl |OIIK-4 —
3yB
6. KBanTOBas MexaHHKa 2 | 20,51 | 2/0,5U1 0,5 | 39,2 |moaroroBka K JIaOOpaTOPHBIM pa- |clrava oT4eToB Jadbopatop- |OK-1—
0oTaM; peleHne 3a7a4 KOHTPOJIb- |HBbIX padoT; caaya peleHus |3yB
HOM paboThI 3aJ1a4 KOHTpoJabHOU padotsl |OIIK-4 —
3yB
7. AtomHast pU3HKH 2 | 20,51 | 2/0,5U1 0,5 | 39,2 |moaroroBka K JIaOOpaTOPHBIM pa- |clrava oT4eToB Jabopatop- |OK-1—
00TaM; peleHne 3a7a4 KOHTPOJIb- |HBbIX padoT; caaya peleHus |3yB
HO paboThI 3aJ1a4 KOHTpoJbHOU padoTsl |OIIK-4 —
3yB
8. SnepHas ¢pusuka 2 | 2/0,51 2/0,51 0,5 | 39,2 [moaroroBka Kk J1abOpaTOPHBIM pa- |clada oTdeToB yrabopatop- |OK-1—
0oTaM; peleHue 3a7a4 KOHTPOJIb- |HBIX padoT; caaya pemeHust |3yB
HOM paboThI 3aj1a4 KOHTpoJbHOU padotsl |OIIK-4 —
3yB
HToro no kypcey 2 821 821 2 | 156,8 \moaroroBka Kk 3a4eTy 3ayer OK-1 -
3yB
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5 Oopa3oBaresibHbIC U HH(POPMALIMOHHBIE TEXHOJIOTHH

B npouecce npenogaBaHus IUCUMIUIMHBL «DU3HKa» NPUMEHSIOTCS TPAJAULMOHHAA U MO-
JTyJIbHO-KOMIIETEHTHOCTHAs TEXHOJIOTUH.

Jlexuuu MpoxoJsT B TPAAULIMOHHON OpME C UCIOIB30BaHUEM MYJIBTUMEIUITHOTO 000pY-
JIOBaHMSL.

JleKIMOHHBIN MaTepual 3aKpervisieTcss B X0Je MPAaKTUYECKUX paboT, Ha KOTOPHIX BBIMOJI-
HAIOTCSA TPYNIOBBIE WM MHAMBUIYaJIbHBIE 33/aHUs 1O NpoijeHHON Teme. Ilpu nmposenenuun
MPAKTUYECKUX 3aHATUNA HCIOJB3YETCSl METOJ] KOHTEKCTHOrOo OO0Y4YeHHMs, KOTOPBI MO3BOJISET
YCBOUTH MaTepuaj IyTEM BBIABIICHUS CBA3EH MEXAY KOHKPETHBIM 3HAHHUEM U €r0 NIPUMEHEHMU-
eM.

CamocrosrenbHas paboTa CTYIEHTOB CTUMYJIUPYET CTYAEHTOB K CaMOCTOATEIBHOHN Hpo-
paboTKe TeM B Mpoliecce MOAMOTOBKU K 3aluTe Ja00opaTOpHBIX paboT, 3allUTe pelIeHHs 3a/1ad,
MOJATrOTOBKE K KOHTPOJBHBIM pabOTaM M UTOTOBOW aTTECTAllMH, a TaK)Ke NMpPU HANMCAHUU KOH-
CIIEKTa 110 BOIIPOCAM, OTBEJICHHBIM Ha CAMOCTOATEIbHOE U3YUCHHE.



6 YueOHO-MeTOIMYeCKOEe 00ecleyeHne CaMOCTOSITeIbHOM padoThl 00y4YarOLIUXCsl

HoaroroBka k J1abopaTopHbIM padoTam
JlaHHBI BHJ CaMOCTOSITEIBHONH DPa0OTHI IMPEIOiIaraeT CaMOCTOATENbHYIO MPOopaboOTKy
00y4aromuMcsi METOAMYECKOI0 OMMCAaHUS J1a0OpaTOpHBIX PabOT M IMOATOTOBKY KOHCIIEKTOB
OTMCAHMH JAHHBIX paboT Mepe]] MPOBEICHUEM SKCIIEPHUMEHTA.
[Tocne npoBeneHus KcCIEpUMEHTa 00yYarolUiics Ha OCHOBAaHMM METOJMYECKOro OIuca-
HUS 1a00paTOpPHON pabOTHl CaMOCTOSITEILHO MPOBOAUT O0OPAaOOTKY SKCIEPUMEHTAIBHBIX IaH-
HBIX U TOTOBUT OTYET IO padoTe.

Ipumepuvie mpebosanus k omyemy no 1a00pPaAmopHbIM pabomam:

B ortder no maboparopHoii paboTe JOKHBI ObITh BKIFOYEHBI CIICYIONINE MyHKTHI:
— Ha3BaHHE J1ab0paTOPHOU padoTHI;
—  1enb paboThI;
—  OIKMCaHHE KCICPUMEHTAIBHON YCTAHOBKH U MOPSIOK BBITOJHEHHS PabOTHI;
—  JKCIEPUMEHTAJIbHBIC PE3YJIbTaThI;
— aHaJu3 pe3yJbTaTOB padOTHI;
—  BBIBOJIBI.

Tpebosanus k cooepacanuio OmoenIbHbIX acmeti omuema 8 1abopamopHoil pabome

Onucanue sKcnepumMenmanbHoOU YCMaHo8Ky U NOpsA00K blNOIHEeHUs pabomvl. B naHHOM
paszene NPUBOJUTCS CXeMa HKCIEPUMEHTAJbHOW YCTAHOBKM C ONMCAHHEM €€ paboThl U
HOAPOOHO M3JaraeTcst MOPSAAOK MPOBEAEHUS SKCIEPUMEHTa, MPOLECC MOIYYEHHUs JaHHBIX U
cnocod0 wux o0paborku. s yaboparopHbIX paldOoT, CBS3aHHBIX C KOMIBIOTEPHBIM
MOJIEIUPOBAaHNEM (PU3UYECKUX SIBIEHUM M MpOLECCOB, HEOOXOIMMO B 3TOM pasfelie ONHcaTh
MaTeMaTUYECKYI0 MOJIEIb U KOMIIbBIOTEPHBIE TPOrPaMMbI, MOIECTUPYIOLINE TaHHbIE SBJICHUS.

OKkcnepumenmanvhvie pezyibmamel. B 3TOM paszgene NpHUBOAATCA HEMOCPEACTBEHHO
pe3yNbTaThl, MOJYyYEHHBIE B X0JI€ MPOBEICHNUS JIaOOPATOPHBIX PabOT: SKCIIEPUMEHTAILHO WIH B
pe3yibTaTe KOMIIBIOTEPHOTO MOJICIIMPOBAHUS OMNpE/ENCHHbIE 3HAYEHHUs BEIWYHMH, TpauKy,
TabynLbl, quarpammbl. O0s3aTeIbHO HEOOX0AUMO OLEHUTh MOTPELTHOCTH U3MEPEHUH.

Ananus pezynomamog pabomsi. Paznen ordera JOIKEH COAEP)KaTh MOAPOOHBIA aHAIU3
MOJIyYEHHBIX PE3yJIbTAaTOB, HHTEPIPETALIMIO 3TUX PE3YIbTATOB HA OCHOBE (PU3NUECKHUX 3aKOHOB.
Crnenyer cpaBHMTH IOJIyY€HHBIE pPE3YyJbTaThl C W3BECTHBIMH JIUTEPATYpHBIMH JIaHHBIMH,
00CyIUTh UX COOTBETCTBHE CYLIECTBYIOIIMM TEOPETHYECKMM MojaensM. Eciu oOGHapyxeHo
HECOOTBETCTBHE IOJYYEHHBIX DPE3YJIbTAaTOB M TEOPETHUYECKUX DPACUETOB WIIM JIUTEPATYPHBIX
JAHHBIX, HEOOXOIMMO OOCYAUTH BO3MOXHBIE TPUUUHBI STUX HECOOTBETCTBUI.

Bvigoo. B BbIBOZE KpaTKO M3JIaraloTCs  Pe3ylbTaThl  PabOTHL:  IMOJyYEHHbIE
HKCMEPUMEHTAJIbHO WJIM TEOPETUYECKH 3HAueHUs (PU3MYEeCKHX BEJIWYHH, X 3aBUCUMOCTU OT
YCIIOBUI SKCIIEPUMEHTA HJIM BHIOPAHHON pacueTHON MOJIENHU, YKa3bIBA€TCs UX COOTBETCTBUE UITH
HECOOTBETCTBHE (U3NYECKUM 3aKOHAM U TEOPETHUECKUM MOJENSAM, BO3MOXKHBIE MPUUYHHBI
HECOOTBETCTBHUS.

IIpumepHBI BADHAHT KOHTPOJILHOM PadoThI
1. MartepuanbHasi TOUKa IBUKETCS BAOJIb MPSMOIl TakK, YTO €€ YCKOPEHHE pacTeT JUHEHHO U
3a mepBble 10 ¢ gocturaer 3Hauenus 5 m/c?. OmpeaenuTh B KOHIIE JECATON ceKyHmsl: 1) cko-
POCTb TOYKH, 2) IPONAEHHBIN TOYKOU MyTh.
2. Ban B Buje crimomHOro nuiMHapa Maccod mi=10 Kr HacaXXeH Ha TOPU30HTAIBHYIO OCh.
Ha munuHIp HaMoTaH WIHYP, K CBOOOJHOMY KOHITY KOTOPOTO TMOJBEIICHA THPS Maccoil mp=2
Kr. C KaKiM yCKOpeHHeM OyJIeT OIyCKaThCs TUPS, €CIIM €€ IPEA0CTaBUTh caMoii cede?

3. MartepuaibHas Touka Maccoil 10 T kone6nercs mo ypapreruro X =2SiN0.27t=7/4). ¢y
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¢). HaliTn MmakcumasibHYyI0 CUIly, IEHCTBYIOILYIO HA TOUKY, U €€ IOJHYIO SHEPTHIO.

4, B naGopaTopHo#i cucTteme oTcueTra OJlHa M3 JIBYX OJWHAKOBBIX YACTHI[ C MACCOM mo IO-
KOUTCS, Apyras JABMXKETCS cO CKopocThlo v=0,8¢ 10 HaIlpaBIIEHHIO K IOKOAIIEICS YacTHLIE.
Onpenenute peasITUBUCTCKYIO Maccy JBHXKYILENHCS YacTULbl B JIAOOPATOPHON CHCTEME OTCUETa
U €€ KHUHETUUYECKYI0 SHEPIHIO.

5. W pneanbHbli ra3 H30XOpUYECKH OXJIQJANIIM, a 3aTeM U300apUUYEeCKH PacIIUpPUIIM 10 IIEpBO-
Ha4yaJbHOM TemriepaTypbl. Bo CKOJIBKO pa3 HM3MEHSETCS] S3HEPIUU MOCTYNATENbHOIO JBHKEHUS
MOJIEKYJI ra3a B M30XOpUYECKOM IPOLIECCE, €CIM B XOJ€ €ro JaBjIeHHE ra3a YMEHbIIHUIOCh B 3
paza? Bo CKOJBKO pa3 M3MEHSETCS CpPeIHssl CKOPOCTh IBMIKEHHUS MOJIEKYN B M300apHYecKOM
npouecce?

6. 12 r a3ota HaAXOAATCS B 3aKphITOM cocyae oObemom 2 1 mpu temreparype 10°C. TTocne
HAarpeBaHus JaBjeHHe B cocyje crano paBHo 10*mm.pr.ct. Kakoe KomuuecTBo Terma 6bLIo co-
0OLIEHO ra3y IpU HarpeBaHuu?

7. HaiinuTe 11 razoobpa3Horo a3ora TeMreparypy, Ipu KOTOPOH CKOPOCTSIM MOJIEKYI V1 =
300 m/c u v2 = 600 M/c COOTBETCTBYIOT OAMHAKOBBIC 3HAYCHUS (PYHKIIMH pacrpeaeieHus Makc-
seua f(V).

8. Cwmemanu Boxy Macco Mi=5kr npu temneparype T1=280 K ¢ Bomoit maccoit m=8kr
npu temreparype T2 =350 K. Haiitu: 1) temneparypy 0 cmecu; 2) usmenenue AS sHTpoOnuw,
IIPOUCXO/ISIIEE IPU CMEUIMBAHUH.

9. Toueunsie 3apsaapl q1=10 vHK1 u q2=-20 5K1 HaxoaaTca B Bo3ayxe Ha pacctosiHuu 10 cm
apyr ot apyra. OnpenenuTb HanpsDKEHHOCTh OIS B TOYKE A, yAaJ€eHHOW Ha paccTosiHUE 6 cM
OT NEpBOro U Ha 8 cM oT BToporo. Kak M3MEeHHUTCS MOTEHIMaIbHasl SHEPrUsl B3aUMOJIEHCTBUS
3apsJ0B, €CIU IEPEMECTUTh BTOPOHl 3apsii B 3Ty TOUKy? Kakyro i 3TOro HyKHO COBEPILUTH
paboty? |
10.  Ha puc. 3.1. ©2=1,0 B, £=2,0 B, &=3,0 B, r1=1,0 Om, L
r.=0,5 Owm, r3=1/3 Om, R1=1,0 Om, R3=1/3 Om. Onpenenute: 1)
CHJIBI TOKa BO BCEX y4yacTKaXx IeMH; 2) TeIIOBYIO MOIIHOCTb, KO-
TOpasi BBIAEISETCS Ha CONMPOTUBIIEHNH Ra.

11. [To 1ByM O€CKOHEYHO UIMHHBIM MPSMbIM MapajieIbHbIM

g, N

€3, I3
~3 &2, 2

MpoBOJIaM, Haxondmumcs Ha pacctossHun R=10,0 cm apyr ot 'TS'

apyra B Bakyyme, TekyT Toku [1=20,0 A u 1>=30,0 A onuHakoBo- puc. 3.1

ro HanpasneHus (puc. 4.1). Onpeaenute MarHUTHYIO WHIYKIIHIO Iy I

noyist B, co3maBaeMoro TokaMu B TOYKax, JIEXKAIIUX Ha TPSIMOM,

coeuHsoMUX 00a mpoBoa, ecnu: 1) Touka C JIEKUT HA paccTo- e _®é— _r; ) E;_" r;.)i"
aHuu 1=2,0 cM JieBee JeBOro mpoBoja; 2) Touka J| JexuT Ha Prc.d.l.

paccrosHuu r2=3,0 cM mpaBee npaBoro nposoja; 3) Touka G Je-

JKUT Ha paccTtossHun r3=4,0 cM rpaBee JIEBOTO MPOBO/IA.

12. [TpoBoasmnii MIOCKUHA KOHTYp, UMeroIuil popMy OKpykHOCTH paauyca r = 0,05 m mo-
MEIIEH B OJJHOPOJHOE MAarHUTHOE TOJI€ TaK, YTO JIMHUU MAarHUTHOW MHIYKLMU T0JIs1 HallpaBiie-
HBl MEPIEHANKYISPHO MIOCKOCTH KOHTypa. ComporusieHue KoHTypa R = 5 Om. MarnutHas
WHIYKIWS MeHsieTcs 1o 3akony B = kt, rne k = 0,2 Tn/c. Onpenenure: a) 3.1.C. HHAYKIIAH, BO3-
HUKAIONIYI0 B 3TOM KOHTYpe; 0) CHIy MHAYKIIMOHHOTO TOKA; B) 3apsij, KOTOPBIH MpPOTEYET 1O
KOHTYpY 3a MepBbI€ 5 CEeKYH] U3MEHEHUS MOJs.

13. B ombrte FOHra HCTOYHHK HCITyCKaeT CBET ¢ JUIMHAMU BOJH A1=0,5 MkM U A2=0,55 MKM.
Ha skpane, pacnoyio)keHHOM MapajuleNbHO IIEJsM, HAaOMI0JAI0TCs IBE MEePEKPhIBAIOIINECS HH-
TepepeHnonHble KapTuHbl. Kakoii HauMeHbInil Mo cueTy(He cuuTas HEHTPaIbHOr0) MaKCH-
MyM HUHTEep(EPEHIIMOHHONW KapTUHBI OT BOJHBI A1 CTPOTO HAJIOKUTCSA HA MUHUMYM HHTEpEpeH-
IIMOHHOW KapTUHBI OT BOJIHBI C A2?

14. Ha MBIIBEHYIO TIJIEHKY, HAXOAIIYIOCS B BO3AyXe, TIafaeT Gemblii cBeT mox yriaom i=45° k
NOBEPXHOCTHU IUIeHKHU. [loka3aTens npenoMieHust MpUIbHOM Boabl n=1,33. B pe3ynbTare uHTEp-
(epeHIMY OTpa)KEHHBIE JIyUYM OKAa3bIBAIOTCSl OKPAIEHHBIMH B JKEJNTBHIM IBET (UIMHA BOJHBI
A=600 uM). HaliTn HauMeHbIITYI0 TOJIIUHY TUIEHKH, IIPU KOTOPOU MPOU30MAET 3TO YCUIICHHE.
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15. Toueunsrii uctounuk ceera S (A=0,50 MKM), TUTOCKas THa-
dbparma ¢ KpyribIM oTBepcTHeM paauyca r= 1,0 MM 1 3KpaH pac- i T
IIOJIOKEHBI  TaK, Kak IOKa3aHo Ha pucyHke 12.27 (a=1,00 m). ¢. JRRRE
Onpenenutb paccTosiHUe B 10 Auadparmbl, IpH KOTOPOM OTBEp- IF i
CTHE OTKPBIBAJIO OBl st Touku P Tpu 30HBI Openerns.

16. JudpaknronHasl peimeTka OCBEIICHa HOPMAaJIbHO Majaro-
IIMM MOHOXpOMaTHYeCKuM cBeToM ¢ A=0,55 mxM. B mudpakmnu-
OHHOHW KapTHHE MaKCUMYM BTOPOT'O MOPSAJIKA OTKJIOHEH Ha yroll ¢
=12,7°. Ha xakoii yroa OTKIOHEH MAaKCHMYyM TPEThEro IOpsIKa?
PaccuunraiiTe nepuon qudpakiiMOHHON PEIIETKH M YKCIIO0 MIeei Ha mupuHe 1 M.

17. Kakyto tpyOky ¢ pactBopom caxapa (C-{) HEOOXOAMMO MOCTABUTh MEXIY JBYMS CKpe-
HICHHBIMH TOJSPU3aTOPaMH, YTOObl HHTEHCUBHOCTh CBETA, BBILIEAIIEIO U3 BTOPOIO MOJIApU3a-
TOpa OKa3ajach B 3 pa3a MEHbIIE UHTEHCUBHOCTH €CTECTBEHHOI'O CBETA, a/Ial0LLEr0 Ha NEPBBIN
nossipu3atop? CuMTarh, UTO yAEIbHOE BpallleHue pacTtBopa paBHO 6,23 rpan/(% -m), TpyOka
noriouiaet 15% npoxonsiiero uepes Hee CBETa, MOASIPU3ATOPbI IPO3PAUHBI.

18. Wznyuenue ¢ qiuHON BONHBI 17,8 HM paccenBaeTcsi CBOOOJAHBIMU 3JIEKTPOHAMH Belle-
ctBa. Habnromaercst u3imyueHne, paccestHHOE 1Mo yriioM /3. OnpeaenuTs yrojl MeXAy Halaro-
UM (POTOHOM U DIEKTPOHOM OTAAYH.

Puc. 12.27

19. W3BecTHO, YTO ABMIKYIIHECS HEPEIATUBHCTCKHUE MPOTOH U alb(a-dyacTUIla UMCIOT OJIU-
HAKOBbIE eOpOiisieBCKHE JUTMHBI BOJH. BO CKOIBKO pa3 OTAMYAIOTCS UX KHHETHYECKHE SHEPTUU?
20. B omHOMepHOW OeCKOHEYHO TIyOOKOW IOTCHIMAIBLHOW sSME MIHMPUHOW { HaXOIUTCS

OJICKTPOH B HeB036Y)KI[eHHOM OQHCPICTHYCCKOM COCTOSAHUMU. Breraucnuts BCPOATHOCTD 06Hapy—

JKCHHA 3JICKTPOHA B MHTCPBAJIC HII/IpPIHOﬁ A . paBHOYI[a.HéHHOM OT CTCHOK sIMBI.

21.  HaiiTm UMITyIIbC BJIEKTPOHA B aTOME BOJAOPOJA, €CIIM WHAYKIUS MarHUTHOTO MO, CO-
3JaHHOT'O UM B IIEHTpe OpOUTHI IIpU BpalieHuu, pasHa 0,39 Tir..
22. [Tpu pacnane paguoakTuBHOro nosioHus-210 maccoit 0,66 r B Teuenue Bpemenu t = 1 y

06pa3oBacs Teluii, KOTOpBIii IPU HOPMABHBIX YCIOBHAX 3aHAT 06beM V = 89,5 Mm®. Onperie-
JIMTE TIEPUO/T TTOTYPACTIa i TIOJOHHS.

23. B paguoakTUBHOM psiAy ypaHa sSiApo BUCMYTa-212 MOXET MpeBpaTUTHCS B PO CBUHIIA-
208 nByms criocobamu (TipeteprieBast o- U B-pacrajibl), HAaUIIUTe BO3MOXKHbBIE peakiuu. Kakue
IPOMEKYTOUHBIE 5/1pa U KaKHe YaCTHUIIbI IIPU 3TOM 00pa3yroTcsi?

24, Kaxyio Maccy Boasl MoxkHO HarpeTh oT 0°C 10 KHIeHHs, ecIU UCTIONb30BaTh BCe TEILIO,
BhIIENIsONmeecs B peakiuu 3Li’(p,a), Ipy MOJHOM Pa3okKeHHH IPOTOHAMU OJHOTO IpaMMa JiH-
THs?
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7 OueHoYHbIE CPeACTBA /IJIsl IPOBEeHUs POMEKYTOYHOM aTTeCTAIMU

a) [lnanupyembie pe3yJbTaThl 00yUYeHHS U OLlEHOYHbIE CPeACTBA ISl IPOBEIEHUs MPOMEKYTOYHOM aTTeCTAllUN !

CTpyKTypHBIii
JIEMEHT
KOMIETEHINH

[Tnanupyemble pe3yabTaThl 00yUeHHS

OneHouHble CpeCTBa

OK-1: cniocoGHOCTBIO K A0CTPAaKTHOMY MBILIUIEHUIO, AHAINU3Y, CHHTE3Y

3HaTh

— OCHOBHBIE OIpEEICHHUs], TIOHATUS U 3aKO-
Hbl MEXAaHHWKH, TEPMOJWHAMHKH, OIITHKH,
3JIeKTpOMarHeTu3Ma, aTOMHOM | siiepHOi (u-
3UKH;

— OCHOBHBIC METOBI HCCIIEAOBAHUS (hr3HUe-
CKHX MPOIECCOB

Hepeqenb meopemuuecCKux 60npocos K IK3aMeHy:

1.

wmn

o

©

10.
11.

12.

13.
14.

15.
16.

Marepuanbnas Touka. Cucrema orcuera. Tpaekropus, JIMHA ITyTH, BEKTOp MepeMelile-
Husi. CKOpOCTb.

YckopeHue U ero COCTaBIsAIoUIME. YITIOBas CKOPOCTh U YITIOBOE YCKOPEHHUE.

3akonbl HproToHA. 3ak0oH coxpaHeHus umnynbca. LlenTp macc.

MowmeHT uHepuuu. MOMEHT Cwibl. YpaBHEHHWE TUHAMUKH BPAIIaTEIbHOTO JABUKCHUS
TBEPAOTO Tejaa. MOMEHT UMITYJbCa U 3aKOH €r0 COXpPaHEHHUSI.

DHeprusi, paboTa, MOITHOCTh. KuHEeTHYECKast U TOTeHIIMAIbHAS SHEPTHSL.

3aKoH coxpaHeHus sHeprun. Kunetnueckast sHEprusi BpallleHus.

lNapmonmyeckue xkonebdaHust U UX XapakTepucTuku. ['apmonndeckuit ocuusistop. [py-
KUHHBIN, QU3NYECKUN U MaTEMATUYECKUI MasSTHUKU.

3aryxaroIire 1 BRIHYXJICHHBIC KOJeOaHus.

BonnoBeie nporeccel. [IpogonpHbie U MoNepeyHble BOMHBI. YpaBHEHHE OeryIiei Boi-
Hbl. BontHOBOE ypaBHEHHE. 3ByKOBBIE BOJIHBI.

[TapameTpsl cOCTOSIHUSL TEPMOAMHAMUYECKON CUCTEMBI. 3aKOHBI U/I€AJIbHOTO Ta3a.
VYpaBuenue MenneneeBa-Kianeiipona. OcnoBuoe ypaHenue MKT. 3akon Makcernna
0 pacupeiesIeHuH MOJIEKYJ UAEAIIbHOTO Ira3a 1o CKOPOCTSIM.

Pacnipenenenne bonpimana. CpenHee 4UCIO CTOTKHOBEHHN W CpeAHssl JUIMHA CBOOOI-
HOTO mpo0era. SIBneHus mepeHoca.

UYucno creneneit ceobozasl. [lepBoe Hayano repmMoarHaMHUKH. TemI0eMKOCTb.
[IpumeHeHne TepBOrO Havala TEPMOJUHAMHUKU K M3omporeccaMm. AanabaTudeckuil u
MTOJIMTPOIHBIN MPOLECCHI.

Kpyrosoit mporiecc (uuki). O6paruMbie 1 HEOOpPaTUMBIE MTPOIIECCHI.

Outponus. Bropoe nagano repmoannamuku. Hukn Kapho.




CTpyKTypHBIii
JIEMEHT
KOMIETEHINH

[Tnanupyemble pe3yabTaThl 00yUeHHS

OueHouHble CpeCTBA

17.

18.

19.

20.
21.
22.
23.

24,

25.
26.

27.
28.
29.
30.

31.
32.
33.
34.
35.

36.

37

DJIEeKTpUYECKUN 3apsill. 3aKOH COXpaHEHHUs SIIEKTPUYECKOro 3apsna. 3akoH KynoHa.
HanpspkeHHOCTD 3nekTpocTariueckoro nois. IlpuHuun cynepno3unuu 3JaeKTpocTaTH -
YECKUX IMOJIEH.

Teopema I'aycca mis snekTpocrarmyeckoro mojs. [loTeHiman 3JIeKTpoCTaTuyeCcKoro
nosist. CBSA3b HANPSHKEHHOCTHU U MOTEHIMANA 3J€KTPOCTATHYECKOTO MOJIA.

Tunsl qusnexTpuxkoB. HanpsbkeHHOCTH 1O B uieKTpuke. [IpoBOIHUKM B AIIEKTpU-
YECKOM MOJI€.

DJexTpuyecKas EMKOCTh YEIMHEHHOTo TpoBoiHUKA. KOHeHCaTopHl.

Cuia u motHocTh ToKa. CtopoHHHUe cuiibl. J/{C u HanpsKeHue.

3akoH Oma. ConpoTuBIIEHHE TPOBOIHUKOB.

Pa6ora u momuocTh ToKa. 3akon Jxoynsa-Jlenma. [IpaBuna Kupxroda mist pa3serBien-
HOU LIETIH.

[lepeMeHHBIN TOK Ha y4acTKe LIENH, COAEPH AIIEM PE3UCTOP, KaTYIIKy UHAYKTUBHOCTH
1 KOHJeHcarop. MOIIHOCTh, BbJIEsieMas B LIETIH IEPEMEHHOTO TOKa.

MarauTHoe 1noJje U ero XxapakTepucTuku. 3akoH buo-Casapa-Jlamnaca.

3akon Ammepa. JlelicTBM€ MarHUTHOTO TOJsI HA JABWXKYIIUWCSA 3apsia. SIBieHHe 3JeK-
TPOMAarHUTHOM UHAYKIUU. 3akoH Papajes.

WNunyktuBHOCTh KOHTYpa. CaMOMHIYKIUS. DHEPTUsi MAarHUTHOTO MOJIS.

Bzaumnas uanyknus. Tpancdopmaropsl.

Tox cmenienus. YpaBHeHns Makcseiuia.

OJEKTpOMAarHuTHas BOJIHA U €€ CBOWCTBA. DHEPIUs, UMITYIbC U JIaBICHHUE AIEKTpOMAar-
HHUTHOU BOJIHBI.

Juamarneruku. [lapamaraetuku. @eppoMarHeTUKU.

OcHoBHBIE 3aKOHBI ONTUKH. [TosTHOE OTpaxeHue.

Tonkue nuH3b1. M300paXkeHre NpeIMETOB ¢ MOMOIIIBIO JTUH3.

KorepeHTHOCTh 1 MOHOXPOMAaTHYHOCTh CBETOBBIX BOJIH. IHTepdepenIus caera.
Mertonsl HabmroneHus unTepdepeHun ceera. MuTepdepeHiys ceera B TOHKUX IUICH-
Kax.

[Tpunuun oiirenca-dpenens. 30061 OpeHens.

. Audpaxims Openens Ha KPYIJIOM OTBEPCTUH U JAMCKE.
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CTpyKTypHBIii
JIEMEHT
KOMIETEHINH

[Tnanupyemble pe3yabTaThl 00yUeHHS

OueHouHble CpeCTBA

38

39.
40.
41.
42.
43.
44,

45.
46.

47.

48.
49.

50.

ol.

52.

53.

54,

55.

. Mudpakuus @payHrodepa Ha OIHOM IIeNIU U Ha AUGPAKIIMOHHOMN PEIIeTKe.
EcrecTBennblii U mossipu30BaHHbINA CBET. 3aKkoH bprocTepa.

JIBoitHOE NydenpenomiieHre. Bpanenue miockoCcTy nossipu3anuu.

TeruioBoe u3dMyueHue M ero xapakrepuctuku. 3akoH Kupxroda. 3axkon Credana-
bonpmana n cmeniennsa Buna.

Bunsr doroaddexra. 3akonsl BHemHero ¢ortordpdexra. YpaBHeHUe DUHINTEHHA IS
BHemHero Goroaddekra.

Macca u umnynsc ¢otona. JlaBnenue cera. dpdexr Komnrona. EquacTBO KOpIycky-
JIIPHBIX U BOJIHOBBIX CBOMCTB 3JIEKTPOMAarHUTHOTO U3JIy4YEHHUS.

Mopnenu atoma Tomcona u Pesepdopaa. JIuneituarsrii ciektp aroma Bogopoaa. Criek-
TpaJbHbIE CEpUU aTOMa BOAOPOJA.

[Tocrynarst bopa. OnbiTel @panka u I'epria. Criektp atoma Bozopoaa mo bopy.
CootHomienue HeonpeaeneHHocte [eiizendepra. BonnoBas (yHKIus U ee CTaTUCTH-
YECKUU CMBICIL.

VpaBHenue lpenunrepa. Yactuua B OAHOMEPHOM MPSAMOYTOJIBHON «IIOTEHIHAIBHOU
sIME» ¢ OECKOHEYHO BHICOKMMU CTEHKAMU.

[IpoxoxaeHne YaCTHIIbl CKBO3b MOTEHIIUATBHBIN Oapbep (TYHHENbHBIN 2PPEKT).
CocrosiHue aroMa BOJIOpO/ia B KBAHTOBOM MexaHuke. YpaBHenue llIpénunrepa s aro-
Ma BOJIOPOJia M €0 pelIeHuE.

Pa3mep, cocraB u 3apsig atoMHOTO sipa. MaccoBoe u 3apsigoBoe uncia. [ledext macchl
Y SHEPTHUsl CBSI3HU s]Ipa.

Snepubie cuibl, ux cBolcTBa. KBaHTOBBIM MEXaHU3M B3aMMOIEHCTBUS HYKIIOHOB B S-
pe.

Kanenbnast u oGonodeyHass MOIeNH s/ipa, UX OCOOCHHOCTH. «Marudeckue 4uciiay u
«Maru4yeckue sapar.

PagnoaktuBHOCTE. ECTECTBEHHAsI 1 MCKYCCTBEHHASI PAIMOAKTUBHOCTh. 3aKOH PAaIMOAK-
THUBHOIO pacnaja. AKTUBHOCTh PaJIMOAKTUBHOTO BEILIECTBA.

Anbda-pacnazg. [IpaBwia cMmemienus. 3aKOHBI COXpaHEHUsI TIPH pacrajne. B3aumoneii-
CTBUE allb(ha U3TydeHUSs C BEI[ECTBOM.

bera-pacmnian, ero Bujsl. [IpaBuna cmenienus. 3akoHbI COXpaHEHUS MPU pacrnaje. B3an-
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CTpyKTypHBIii

AJIIEMEHT [TnanupyemMble pe3ynbTaThl 00yICHHS OueHouHbIE CpEeACTBA
KOMITETCHIIUH

MoJielicTBUE OeTa U3TyYeHHUsI C BELIECTBOM.

56. 'amma m3imydeHue, ero cBoicTa. ['aMMa-criekTp paauoakTHBHOTO dlieMeHTa. B3zanmo-
JEHCTBUS FTaMMa U3JIy4€HUs C BELIECTBOM.

S7. SlnepHble peakuuu M UX OCHOBHbIE THUIBI. Peakuus neneHus snapa. Llennas peakuws.
TepmosiiepHas peakiusi.

VYmeTs — TIpaMOTHO H apryMEHTHPOBAHHO 00bsc- | [Ipumepnsie npakmuueckue 3adauu Ons IK3amena:

HSTh OCHOBHBIC TPUPOJIHBIC SBICHUS C TOYKH
3peHus (PU3HUECKUX 3aKOHOB;

— [pHOOpeTaTh 3HAaHUS O XapaKTepe W napa-
MeTpax MCCICIYeMbIX (U3UUYECKUX MPOIIECCOB
Y OLICHWBATh KAYECTBO MOJIYYCHHBIX 3HAHUN

1. Onnoponnslii crepxkeHb Maccod M = 0,5 Kr mojBemieH Ha rOPU30HTAIBHOM OCH, MPOXO-
JSIICH Yepe3 ero BepXHUU KOHeIl. B TOduKy, OTCTOSIIYI0 OT OCH Ha 2/3 JJIMHBI CTEPIKHSI,
yaapseTcs Myl Maccoil m = 6 T, JeTsIas TOPH30HTAIBHO CO cKOpocThio vo = 10% m/c, u
3acTpeBaeT B HeM. OnpeesiuTh CKOPOCTh HUKHETO KOHIIA CTEPKHS Cpasy Hocie yjaapa.

2. Ha o60ox koneca B ¢popme ToHKOrO 00pydya Maccoit M = 0,4 Kr, KOTOPBI MOXKET BpallaThCs
BOKPYI' CBOEH OCHM, HAMOTaH ILIHYpP, K KOHILy KOTOPOTrO IMOJBELIeH rpy3 Maccod m = 90 r.
Ha xakyro BBICOTY OImyCTHTCs rpy3 yepe3 t = 1 ¢ mocie Hauaja JIBUKEHUS.

3. Jlorapudmuyeckuii JeKpeMeHT HEKOTOpo Koyeomromeiics cucreMsl A = 0,02. Onpenenu-
T€, BO CKOJIbKO Pa3 YMEHBIIMUTCS dHEPrusl 3TOW KosieOaTenbHOM CUCTEMBI 3a BpeMs, COOT-
BETCTBYIOIIEE 75 MOIHBIM KOJIEOaHUSM.

4. B cucreme K' nokouTtcs crepskeHb, coOcTBeHHast AnuHa lo kotoporo paBHa 1 M. CtepxeHb
PacroiokKeH TaK, YTO COCTAaBIISIET Yol Po=45° ¢ ocklo X'. OnpeaenuTs IMHY | cTepKHS 1
yroxa @ B cucteme K, ecnu ckopocts v cuctemsl K' otHocutensHo K pasna 0,8 c.

5. MarepuanbHas Touka Maccod M = (0,2 Kr coBepiiaeT rapMOHUYECKUE KoJeOaHusl 10 3aK0-
Hy x = 0,1 cos (nt/2 - 1/4) m. HaiiTn MakcuManbHYIO MOTEHIUAIBHYIO SHEPTUIO TOUKH.

6. Ha momy cTout Tenexka B BUE [UTMHHOW TOCKH, CHAOKEHHOM JIeTKMMHU Kosecamu. Ha of-
HOM KOHIIE JJOCKH CTOMT uesoBek. Macca uenoBeka M = 60 kr, macca nocku 1= 20 xr. C
KaKOW CKOPOCTBIO U (OTHOCHUTENBHO T0J1a) Oy/leT MBUTaThCsl TEJIEKKA, €CIIU YEIOBEK MOi-
JET BAOJb JIOCKH CO CKOPOCTBIO (OTHOCHTENBHO MOCKH) V=1 m/c? Maccoil konec mpeHe-
Opeub. TpeHue BO BTyJIKax HE YUUTHIBATb.

7. Boek cBaitHoro Monora mMaccoit mi=500 KT majaeT ¢ HEKOTOPO BHICOTHI Ha CBAI0 MAacCOM
m2=100 r. Haiitir KITJT " ynmapa Goiika, cantas ynap Heynpyrum. M3MeHeHHEM MOTEHIH-
aJIbHOW PHEPTHH CBaU NMPU YIIIyOJIEHUH ee IpeHeOpeyb.
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CTpyKTypHBIii
JIEMEHT
KOMIETEHINH

[Tnanupyemble pe3yabTaThl 00yUeHHS

OueHouHble CpeCTBA

10.

11.

12.

13.

14.

15.

I'enuit cMemanu ¢ Hen3BeCTHBIM Ta3oM. [lokazartenb anuabarbl MOMYyYEHHOW CMECH OKa-
3aiics paBeH 1,38. CKOJIBKO aTOMOB COCTABJISIOT MOJIEKYITY HEM3BECTHOTO Ta3a cmecu?
Hekoropoe xonuuecTBo reius pacliupseTcs cHadajla aanadaTuyecky, a 3aTeM uzobapuue-
cku. Koneunas temmeparypa rasa paBHa HadayibHOW. [Ipm anmabaTHOM pacIIMpeHHH ra3
coBepims paboty, paBuyto 4,5 xJlxx. Hapucyiite rpaduk npouecca. Kakoe konudecTBo
TEIJIOTHI TTOTJIOTHII T'a3 3a BECh Mpoliiecc?
Cwmemanu Bogy Maccoil mi=5 kr npu temneparype Ti1=280 K ¢ Bogoil maccoil m=8 Kr
npu temmneparype T2=350 K. Haiitn usmenenue AS >HTpONUH, TPOUCXOSIEE TIPU CMe-
LIMBaHUU.
WneabHBIN ABYXaTOMHBIN Ta3, COMEPIKANIUN KOJIMYECTBO BEIIECTBA V=] MOJIb ¥ HaXOms-
muiics non aasinenueM p1=0,1 MlIla npu temneparype T1=300 K, narpeBatot npu nocro-
sHHOM oOBeMe 10 naBieHus p2=0,2 Mlla. [Tocie 3Toro ra3 U30TepMUYECKH PACIIUPHIICS
JI0 HA4YaJIbHOTO JAaBJICHUS M 3aTeM H300apHO OBLI Ckar 10 HavaiabHOro oobema Vi. Ilo-
cTpouTh rpaduk nukia. Onpenenuts Tepmuueckuit KITJ n nuxna.
OmuHaKoBBIe YacTUIBI Maccoif M=10"2 1 kaxaas pacmpesenieHsl B OTHOPOJHOM IPABUTa-
[IMOHHOM T10JIe HanpsbkeHHOCThI0 G=0,2 MKH/kT. OnpenenuTh OTHOMICHUE IT1/TT2 KOHIICH-
Tpaluii YaCTHUI, HAXOAIMXCS HA SKBUIOTEHIIUAIBHBIX YPOBHSX, OTCTOALLUX APYT OT JAPY-
ra Ha Az= 10 m. Temnepatypa T Bo Bcex ClIOsIX cuuTaeTcsi oJuHaKoBoi 1 paBHoit 290 K.
Onpenenure, Ipyu Kakol TeMIeparype rasa, COCTOSIIETO0 U3 CMECH a30Ta U KHUCIOopoJa,
HaunOoJiee BEpOATHBIE CKOPOCTU MOJIEKYN a30Ta M KUCIOpoja OyAyT OTJIMYaThCsl APYT OT
npyra Ha Av = 30 m/c?
3Has QyHKIMIO pacTpesieleHusl MOJIEKYI [0 CKOPOCTSAM B HEKOTOPOM MOJIEKYISIPHOM ITy4-
m?> mv?
f(V)=—5Z Vvexp-——=
2k“T 2kT . .
Ke , HAalITH BBIpaKeHUs Ui Hanbolsiee BEPOSITHON CKOPOCTH
Vs.
JIBa OAMHAKOBBIX MPOBOAAIIMX 3apsHKEHHBIX IIapa HAXOASATCS Ha paccTosHUU 1=60 cMm.
Cuina orrankuBanus F1 mapoB pasHa 70 mxH. Ilocne Toro xak mapbl TpUBEIH B CONPHU-
KOCHOBEHHUE M YAAJIWIHN JPYT OT Jpyra Ha MpPeXHee paccTOsiHUE, Cujla OTTAJIKUBAHUS BO3-
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JIEMEHT
KOMIETEHINH

[Tnanupyemble pe3yabTaThl 00yUeHHS

OueHouHble CpeCTBA

16.

17.

18.

19.

20.

21.

pocia u crana paBHoi Fo=160 mxH. Berauciuts 3apsabt Q1 u Q2, kKoTopbie ObLIM Ha I1a-
pax 10 UX CONPUKOCHOBEHUH. /[mameTp 1apoB cUMTaTh MHOTO MEHBIIMM DPACCTOSHUS
MEXy HUMH.

JIBe TOHKOCTEHHBIE KOHLIEHTpUu4eckue chepsl ¢ paauycamu R1 = 0,2 m u R2 = 0,4 M HecyT
Ha cebe 3apsibl C TOBEPXHOCTHBIMH MIOTHOCTAMHU 61 = 1 HK1/M? 1 62 = 3 uKi/m? coor-
BETCTBEHHO. [IpOCTpaHCTBO MEKy HUMH 3aII0JIHEHO CPEIOM C JUNIEKTPUYECKOM IIPOHU-
LIaeMOCThI0 € = 2. Yemy paBHA HaNpPSHKECHHOCTb AIEKTPUYECKOTO IMOJISI B TOUKAX, OTCTOS-
IIMX OT LEHTpa Ha paccTosHusd 1 =0,1 mur2=0,3 m.

B cxeme, wuzoOpaxenHoit Ha pucynke, €1=10,0B, i i

£2=20,0 B, £3=30,0B, R1=1,0 OmM, R>=2,0 OM, R3= 3,0

OM, Rs=4,0 Om, Rs=5,0 Om, R6=6,0 Om u R7=7,0 Om. & &

BHyTpenHee compoTHBICHHE HCTOYHHKOB IpeHeOpe- £3

*uMo Majo. OrmpenenuTe BEITUYHMHBI TOKOB BO BCeX £2 Re

ydacTKax Ienu u paboTy, COBEPIICHHYIO BTOPHIM HC-

TOYHHUKOM 3a IpOMeKyTOK Bpemenu At=0,1 c.

Konpencarop noxakiroueH k 6arapee ¢ DJIC € = 8 B 1 BHYTpEHHUM COIPO- —t—
_ r

TUBIIeHUEM I = 2 OM Kak NOKa3aHO Ha pucyHke. CONpOTHBIECHHUE pE3U- o-——_-||,—o

ctopa R = 2 Owm. Kakoii 1onmxkHa ObITh €eMKOCTh KOHIEHCATOpa, YTOObI 0- c
Clle 3aMbIKaHMs KJIO4a DHEPrus KOHJEHCAaTOpa YMEHBIIWIACh Ha ' \ '
48MKJ1x? Rl:l |
[To xoHTYpy, M300pa’keHHOMY Ha pUCYHKe, ujaeT Tok cuioi [=100A.
OmnpenennTh MarHUTHYIO MHAYKLIUIO B 110714, CO31aBaeMyro 5THM TOKOM |
B Touke O. Paguyc n3ornyroi yactu koHTypa paseH R=20 cm (O-uentp
KPUBU3HEI KOHTYpa), a yron o=60°.

B nocTosHHOM MarHUTHOM Toje ¢ uHaAyknue B = 5 Tn HaxoauTcs 3a-
MKHYTBIN TIPOBOJSIIHMN KOHTYp, IUIOMAAb KOTOPOrO MEHSETCS MO 3aKO-
Hy S(t) = (4 + 0,2¢t) cM®. Yemy pana OJ[C MHAYKLIUU B MOMEHT BPEME-
HU t = 5 C, €Cllu KOHTYp PacrlojiokeH TaK, YTO IMPOHU3BIBAIOLIUN €ro
MarHUTHBIN OTOK, MaKCUMaJeH?

[TepnenaukynsipHo MarHuTHOMY Toiito ¢ mHAYKIuedn B=0,1 Tn Bo30yX1eHO seKTpuye-

"

u:\(‘?
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CTpyKTypHBIii
JIEMEHT
KOMIETEHINH

[Tnanupyemble pe3yabTaThl 00yUeHHS

OueHouHble CpeCTBA

22.

23.

24,

25.

26.

27.

ckoe moJie HanpspkeHHOCThI0 E= 100 kB/M. [leprieHnukymnspHO 000MM IMOISAM JBUIKETCS,
HE OTKJIOHSACH OT IPSIMOJIMHEWHOM TPAaeKTOPHUH, 3apsKEHHAs 4acTHULA. BBIYMCINTB CKO-

POCTh L YaCTHIIBI.
Hcrounuk S ceera (A=0,6 MKkM) U TI0CKOE 3epKano M pac-

o I
MOJIOKEHBI, KaK Tokazano Ha puc. 30.7 (3epkano Jlnoiga). 3% r P
Yro Oynmer HaOMOAaTHCSI B TOYKE P dKpaHa, IIe CXOAITCS W

7
ayaun SP u SMP, — cBer wim TemHOTa, eciu |SP|=r=2 w, si‘,——” M
a=0,55 mm, |[SM|=|MP|?

Mexy 1ByMsl IUIOCKOTIapaliebHBIMU CTEKISTHHBIMU I1J1a- Pue. 30.7

CTUHKaMU IOJIOKWIM OYEHb TOHKYIO ITPOBOJIOUKY, PACIIOJIOKEHHYIO NApaUIeIbHO JIMHUU
CONPUKOCHOBEHHMS TUIACTUHOK M HAXOIIIYIOCS Ha pacctosHuu |1=75 mMm ot Hee. B orpa-
*KeHHOM cBeTe (A=0,5 MKM) Ha BepXHel IUIaCTHHKE BUJHBI HHTEP(HEPEHIIMOHHBIE OIOCHI.
Onpenenutb quamerp d MOMEPEYHOr0 CEYCHUs MPOBOJIOYKHU, €CIM Ha MpoTsukeHnu a=30
MM HacuuThIBaeTCs M=16 CBETIIBIX MOJIOC.

C moMouipi0 TUPPAKIHMOHHON pemieTku ¢ nepuomoM 0=20 MkM TpeOyeTcs pa3peninThb
nyoner Hatpust (M=589,0 HM u A2=589,6 HM) B cnekTpe Broporo mnopsuaka. [Ipu kakoi
HauMeHbIIel auHe | pererku 310 BO3MOXHO?

Ha nmyTn 4acTH4YHO-IIOISIPU30BAHHOIO CBETA, CTENEHB Nospu3anuu P koroporo pasHa 0,6,
MOCTaBWJIM aHAJIU3aTOP TaK, YTO MHTEHCUBHOCTb CBETa, MPOLIENIIEr0 Yepe3 HEro, crajia
MaKCUMaJIbHON. BO CKOIBKO pa3 yMEHBIIUTCS WHTEHCHUBHOCTH CBETA, €CIU IUIOCKOCTh
MPOITYCKAaHMsI aHAJIM3aTOpa MOBEPHYTH Ha yroi o =30°?

B cnekTpe usnydeHus orHeHHoro mapa paguycoMm 100 M, BO3HMKAIOLIETO NPH SACPHOM
B3PbIBE, MAKCUMYM DHEPTUH U3ITYYECHHsI NPUXOAUTCA Ha JIMHY BoaHbI 0,289 mxmM. KakoBa
Temrneparypa mapa? OnpenennTe MaKCUMallbHOE PAacCTOsIHUE, Ha KOTOpoM OyayT BOCILIa-
MEHATHCS JIEPEBSIHHBIC TPEIMETHI, €CJIM WX MOIJIomaTeNIbHas CmocoOHOCTh paBHa 0,7, a
TemnoTa BociIamenenus 5 JIx/cm?. Bpems U3nydeHus mpuHATH paBHEIM 107%C.
VYenuHeHHbIN TUHKOBBIN MAPUK paguycoM | ¢M HaXoauTCs B BAKyyM€ U JJIUTEIIBHOE Bpe-
Ms OCBeUIaeTCsl yIbTpadruoIeTOBBIM U3Iy4eHUEM ¢ JuInHON BonHbI 0,25 MkM. Onpenenurts
YHCJIO HEJOCTAIOIIMX AJIEKTPOHOB B 00bEeMeE IIapuKa.

19




CTpyKTypHBIii
JIEMEHT
KOMIETEHINH

[Tnanupyemble pe3yabTaThl 00yUeHHS

OueHouHble CpeCTBA

28.

29.

30.

31.

32.

33.

34.

35.

36.

doroHn ¢ sHeprueit 0,28 M»aB B pesynbrare paccesiHusl Ha TTOKOUBIIEMCS CBOOOTHOM JICK-
TPOHE YMEHBILIWI CBOIO 3Hepruto 10 133,7 k»3B. Haittu umnynbc U HanmpaBiieHHE pacipo-
CTPaHEHHUS AJIEKTPOHA OTJAuH.

[ToTtok sneprun @, U3iIydaeMblid MEKTpUUECKoO 1amiiol, pased 600 Bt. Ha pacctostauu r
= 1 M OT JIaMIlbl NMEPHEHAUKYISIPHO MAJAIOIIUM JIy4aM PACIOIOKEHO KPYINIoe IIOCKOe
3epkainbiie auamerpom d=2cwm. [IpuHMMas, 4TO H3AyYCHHE JAMITBI OMHAKOBO BO BCEX
HANpPAaBIEHUSIX U YTO 3€pKajbIle MOJHOCTHIO OTpaKaeT MaJalolIuii Ha HErO CBET, Ompee-
JUTH CUITy F CBETOBOrO JaBJIeHUs Ha 3€pKablI€.

Ha ocnoBe teopuu aroma bopa HailTu UMITyJIbC AJIEKTPOHA B aTOME BOAOPOAA, €CIU UH-
JYKIIAS. MarHUTHOTO TIOJISl, CO3/IAaHHOTO UM B LIEHTpPE OpOMTHI Mpu BpanieHuu, pasaa 0,39
T

Bo ckonbko pa3 usmeHsiercst 1e0poiieBcKasi AJIMHA BOJIHBI 3JIEKTPOHA MIPH IIEPEXOJIE €ro B
aroMe BOJOPO/a U3 OCHOBHOTO YHEPreTUYECKOTO COCTOSIHUS B IIEpBOE BO30YX)ACHHOE?

W3 Teopun bopa /uist aroma Bogoposaa cieayeT, 4To CTallMOHAPHBIMU ISl 3JIEKTPOHOB aTo-
Ma SIBIIFIOTCS TaKue OpOUTHI, HAa JUIMHE KOTOPBIX YKJIQJBIBACTCS 1I€TI0€ YHCIO JUTHH Je-
OpoineBckux BojH. Mcxonst U3 3TOro, HaIUTE YMCIOBBIE 3HAYCHUS MOMEHTA MMITYJIbCa
AIIEKTPOHA B aTOME BOAOPOAA Ha MEPBBIX TpeX OOPOBCKUX OpOUTAX.

DNEeKTPOH B aTOME€ BOAOPOJIa OMHUCKHIBACTCS B OCHOBHOM COCTOSIHMHM BOJTHOBOW (DyHKITHEH
y(r) = Ce™® Onpenmenuts OTHONIEHHE BEpOATHOCTEH 1/my MPeOHIBAHHMS MEKTPOHA B
chepuueckux ciosx tonmmuon Ar = 0,01 a u paguycamu r1 = 0,5 a u r,=1,5 a.

BoibHOMY BBeIM BHYTPHUBEHHO PAcTBOpP 00bEMOM 1 cM°, cOmepsKallnil MCKYCCTBEHHBIH

24
pajmousoTon Hatpus 1N& axtiBHOCTEIO Ag=2000 ¢, AKTHBHOCTB KpOBH 00BeMoM 1 cM®,

B34TOH uepe3 5 wacos, okazamack A =0,27ct. Haiinure 06beM KpoBu denmoBeka. Ileprosn
MoJIypacma/ia uCroib3yeMoro u30Tona paBeH 15 yac.

DHeprus cBsi3u Eq sapa, cocTosmero u3 AByx MpoTOHOB M OJTHOTO HEUTpOHA, paBHA 7,72
M»5B. Onpenenuts Maccy Ma HEUTPAIBHOTO aTOMa, UMEIOILETO 3TO SAPO.

Bo ®panuun HayaTo CTPOUTENHCTBO MEKIYHAPOAHOIO TEPMOSAEPHOTO PEAKTOPA, B KOTO-
POM TIpejIronaraeTcsl MOBOAUTE yIpasseMyto peakmuio 1H? + 1H2, B koTopoii o6pasyercs
M30TON Tenusi U HeHTpoH. Kakyro MOIHOCTH OyAeT MMETh TaKOil PeakTop, eciu B HEM
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CTpyKTypHBIii

JIEMEHT [Tnanupyemble pe3yabTaThl 00yUeHHS OueHouHble CpeCTBA
KOMIETEHINH
OyZIeT «BBITOpaTh» 1 MT TSKEIOT0 BOAOPOAA B CEKYHAY?
37. Anppa yactuna ¢ kuHeTHueckod nsHepruedr K = 53 M»dB B030ykmaeT peakuuio
*Be(a,n)*C, sHeprus xotopoii Q=5,7 M>B. HaliTH KMHETHUYECKYIO SHEpPIHIO HEHTpPOHA,
BBUICTEBIIETO O] MPSIMBIM YITIOM K HAITPABICHUIO JBUKCHUS 0-9aCTHUIIBI.
Brnaners — crmocobaMu OICeHHBaHUs KaudecTBa mouy- | [Ipumepnovie nabopamopnsie padomoi:

YEHHBIX 3HAHUM U aHAJIM30M HUX MPAKTUYECKOMN
MIPUTOAHOCTH;

—  TpO(ECCHOHAIBHBIM SI3BIKOM TPEAMETHOM
o0nacTH 3HAHUS

1.
2.

©WooN O~ W

16.

17.

18.

[IpumMeHeHne 3aKOHOB COXPAaHEHHUsI IS OTIPENIEIIEHUS] CKOPOCTH TIOJIETa YN
Omnpenenenre MOMEHTOB MHEPILIMU Tell C MMOMOIIBIO KPYTHIbHOTO MasiTHUKa. [IpoBepka
teopemsl LlITelinepa

HccnenoBanue BpalaTebHOTO ABHXKEHHUS TBEPAOTO Tesia BOKPYT HEMOJBUKHOM OCH
OmnpeneneHne XapakTEPUCTHK 3aTyXaroIIUX KoJeOaHui (pU3MIecKoro MasiTHUKA
Omnpenenenre CKOPOCTH 3BYKa B BO3/yX€ METOAOM CTOSIYEH BOJHBI

N3yueHne CTaTUCTHYECKUX 3aKOHOMEPHOCTEH

Omnpenenenue kodhduirenTa BI3KOCTH BO3IyXa

Omnpenenenue nokasarens agunadars metrogoM Kiiemana u Jlezopma

HccnenoBanne M3MEHEHUsT TEMIIEPATyphbl B auadaTHYeckoM MpoIiecce U OIpeesieHHe
ko3 dunmenra [Tyaccona

. IIpoBepka 3ak0Ha BO3pacTaHMs SHTPOIIUU B HEPABHOBECHOM cUCTEME
11.
12.
13.
14.
15.

DKCIEPUMEHTAIBHOE OMPEIeTICHUE Ta30BOM MOCTOSTHHOM

Hccnenosanue 35eKTpoCTaTuyeCcKoro noJis ¢ IOMOIIBIO 30H1a

H3Mepenne >eKTpOABHKYIIEN CHITBI UICTOYHHKA TOKA

[llyHTHpOBaHNE MUJITIMAMIIEPMETPA

N3Mepenne eMKOCTEH METOAOM MOCTHUKOBOM CXEMbI M PACUET €MKOCTHBIX COMPOTHUBIIEC-
HUM B LEISIX IEPEMEHHOTO TOKA

N3ydenne pe3oHaHca HANPSHKEHUNA U ONIPENCIICHUE UHAYKTUBHOCTH METOIOM PE30HAH-
ca

Ompenenenre MHAYKTUBHOCTH KaTYIIKA W MAarHUTHOW MPOHHUIIAEMOCTH (heppOMarHuT-
HOTO Tea

Ompenenenue paanyca KpUBU3HBI JIMH3BI U TIOJIOCHI MPOMYCKaHUSI CBETOPUIBTPA C TO-
MoIbio Konel Herotona
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JIEMEHT
KOMIETEHINH

[Tnanupyemble pe3yabTaThl 00yUeHHS

OueHouHble CpeCTBA

19.
20.
21.
22.
23.
24,
25.
26.

WnTtepdepomerpuueckue u3mepeHus Ha ocHoBe omnbiTa FOHra

Omnpenenenre reoMeTpUIECKUX pa3MepOB TP MOMOLIY Outipu3mMbl OpeHens
Onpenenenre AMHBI CBETOBON BOJIHBI U XapaKTEPUCTUK TUGPAKIIMOHHON PEHIeTKH
Onpenenenre KOHIEHTPALMK PaCTBOPOB caxapa U MOCTOSHHOMN BPALCHUS

Nzydenue BHenHero hoTtorddexra u onpenencHue noctosHHoi [lnanka

N3yuenue 3akoHOMepHOCTEN anbda-pacnana

N3ydenue raMma-crieKTpa paMoakTUBHOTO HCTOUYHUKA

OmnpeneneHre MakCHUMaJbHON dHEPruu OeTa-d4acTHIl M HISHTH()UKAIUN paIHOaKTHB-
HBIX IIPENapaTroB

OIIK-4: TOTOBHOCTBIO C €CTECTBEHHOHAYYHBIX TIO3HIINIA OIICHUBATH CTPOCHUE, XUMUYECCKUI U MUHEPAIBHBINA COCTAB 36MHON KOPBI, MOP(OJIOrHIecKre 0COOCHHO-
CTH ¥ T€HETUUYECKHUE TUIIbl MECTOPOKACHUI TBEPABIX MOJE3HBIX HCKOMAEMBbIX IPU PEIICHUH 33/1a4 110 PallMOHATIBbHOMY U KOMILIEKCHOMY OCBOCHHIO T'€OPECYPCHO-
ro NNOTEHIMasa Help

3HaTe

— OCHOBHBIE 3aKOHBI CTPOCHHUSI TBEPHbIX,
JKUJIKUX U Ta3000pa3HbBIX BEIIECTB;

— BIUSHHUE BHEIIHUX NapaMeTpoB Ha CBOMl-
CTBa BEIICCTB

Hepeueub meopemudecCKux 60npocos K IK3ameny:

1.

wmn

oo

o

10.
11.

MarepuanbHas Touka. Cucrema orcuera. Tpaekropus, IJIMHA IIyTH, BEKTOP IEpeMele-
Hust. CKOpOCTb.

YckopeHue U ero COCTaBIAIoLIME. YITIOBast CKOPOCTh U YITIOBOE YCKOPEHHE.

3akonsl HeroToHa. 3aKoH coxpaHeHust uMIyibsca. Llentp macc.

MowmeHnT uHepuuu. MOMEHT Cuibl. YpaBHEHUE IMHAMMKU BpalaTeIbHOIO JBHYKEHUS
TBEPAOTO Tejaa. MOMEHT UMITYIbCA U 3aKOH €r0 COXPaHEHUSI.

OHeprus, padora, MOIHOCTh. KnuHeTHueckast 1 NOTeHIMaIbHAs SHEPTUs.

3aKkoH coxpaHeHus 3Hepruu. Kunernueckasi sHeprus BpallieHusl.

I'apmoHnueckue koiebaHus U UX XapakTepUCTHKH. ['apMoHndeckuii ocummsatop. IIpy-
KUHHBIN, PU3NYECKUN U MaTeMaTHuyeCKUi MasTHUKU.

3aTyxarolnye U BIHYX/I€HHbIE KOJIeOaHuU .

Bomnossie niponieccsl. [IpononbHBIE M TTONIEpEUHBbIE BOJIHBI. YpaBHEHHE O€TyIiel BOJI-
Hbl. BonHOBO€E ypaBHEHME. 3BYKOBBIE BOJIHBI.

[TapameTprl COCTOSHUS TEPMOJUHAMHYECKOM CHCTEMBbI. 3aKOHBI HJ1€aTbHOIO Ta3a.
VYpaBuenue Menaeneepa-Knaneiipona. OcHoBHoe ypaBHeHue MKT. 3akon Makcseinna
0 pacIpeneeHNHA MOJIEKYN HICAJIbHOTO Ta3a 0 CKOPOCTSIM.
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JIEMEHT
KOMIETEHINH

[Tnanupyemble pe3yabTaThl 00yUeHHS

OueHouHble CpeCTBA

12.

13.
14.

15.
16.
17.

18.

19.

20.
21.
22.
23.

24,

25.
26.

27.
28.
29.
30.

31

Pacnpenenenne bonbimana. CpenHee YUCIO CTOIKHOBEHUH U CpeiHsAs AJMHA CBOOO-
HOTO npo0era. SIBneHus nepexoca.

UYucno creneneit ceoboasl. [lepBoe Havano repMoaHAMHUKH. TemI0eMKOCTb.
[IpumeHeHne mepBOro Havajga TEPMOAMHAMHUKU K HM30mporeccaM. AnnabaTuyecKuil u
MOJIUTPOIIHBINA MPOLIECCHI.

Kpyrogoii npouecc (uuki). O6parnumMeie 1 HEOOpaTUMBIE TPOLIECCHI.

Outponus. Bropoe Hayano tepmoaunamuku. [ukn Kapho.

OnexTpuueckuil 3apsa]. 3aKOH COXpaHEHHs 3JIeKTpuueckoro 3apsjaa. 3akoH Kymona.
HanpsikeHHOCTB 3nekTpocTarnyeckoro nois. [lpuHnun cynepno3unuu 31eKTpocTaru-
YECKUX IOJIEH.

Teopema T'aycca ans snexkTpocraruueckoro noiis. IloTeHuuman saeKTpocTaTu4ecKoro
noJisi. CBs3b HANPSKEHHOCTH U MOTEHLIMAJa AIEKTPOCTAaTUYECKOTO MOJIS.

Tunel nusnexTpukoB. HanpskeHHOCTh Mo B JudiekTpuke. IIpoBoaiHUKN B 31eKTpu-
YECKOM TOJI€.

OJeKTpHUUEeCcKas EMKOCTh YEIUHEHHOIO TPoBOHUKA. KOHEHCAaTOpBI.

Cuia u iotHOCTh ToKa. CtopoHHUE cuitbl. JJ]C 1 HanpshKeHUE.

3akoH Oma. ConpoTHBIIEHHE TPOBOIHUKOB.

Pa6ora u momuocTh ToKa. 3akoH Jxoynsa-Jlenna. IlpaBuna Kupxroda mist pa3serBieH-
HOU LIETIN.

[lepemeHHBIN TOK Ha y4acTKe LENH, COJEPKaIEeM PE3UCTOpP, KaTyIIKy UHIYKTUBHOCTH
U KOHJEeHcarop. MOIHOCTh, BeIIEsIEMas B LIETIH IEPEMEHHOTO TOKA.

MarauTtHoe 1noJje U ero xapakrepuctuku. 3akoH buo-Casapa-Jlannaca.

3akoH Ammepa. /[eficTBUE€ MarHMTHOTO NOJSA Ha JBMXKYLIUICS 3apsi. SIBIeHHE dNekK-
TPOMAarHUTHOM MHAYKIMU. 3akoH Papajes.

WNHnykTrBHOCTE KOHTYpa. CaMOMHIYKIMS. DHEPrUsl MATHUTHOTO TOJIS.

B3anmnuas uaayknus. Tpanchopmaropsr.

Tok cMmemenus. YpaBHeHust Makcseiuia.

DJeKTpOMarHuTHas BOJHA M €€ CBOWCTBA. DHEPIus, UMIYIIbC U JIaBJICHHE AJIEKTpoMar-
HHUTHOU BOJIHBI.

. Anamarnetuku. [Tapamarnernku. @eppoMarHeTUKH.
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32.
33.
34.
35.

36.
37.
38.
39.
40.
41.
42.
43.
44,

45.
46.

47.

48.
49.

50.

51.

OcHoBHbI€ 3ak0HBI ONTUKHU. [IonHOE OTpakeHue.

Tonkue nuu3b1. M300paskeHre IpeAMETOB € TIOMOUIBIO JTUH3.

KorepeHTHOCTh 1 MOHOXPOMAaTUYHOCTh CBETOBBIX BOJH. VIHTepdepeHus cBeTa.
Mertonsl HabmroneHus uatepdepenuuu ceera. MaTepdepeHiys cBera B TOHKUX IUICH-
Kax.

[punuun [oiirenca-®penens. 30061 OpeHens.

Hudpakius Openenst Ha KPyrJIOM OTBEPCTUH U JIUCKE.

Hudpaxius Opaynrodepa Ha OJHOHN 1IeNH U Ha AUPPAKITUOHHON pEIIeTKe.
EctecTBeHHBIN M NONSpU30BaHHBIN CBET. 3akOoH bprocrepa.

JIBoliHOE NydenpenoMiieHue. BpaleHne mioCKOCTH MOJISIPU3ALUH.

TeruioBoe wu3imyuyeHue u ero xapakrepuctuku. 3akoH Kupxroda. 3axkon Credana-
bonpumana u cmenienus Buna.

Buner doroaddexra. 3akonsl BHemHero (otorddexra. YpaBHeHHe DUHINTEHHA IS
BHemHero Gorodddekra.

Macca u umnynsc ¢otona. JlaBnenue cera. ddpdexkr Komnrona. EqunctBo kopmycky-
JIIPHBIX U BOJIHOBBIX CBOWMCTB AJIEKTPOMAarHUTHOTO U3JIy4EHHUS.

Mopnenu atoma Tomcona u Pesepdopaa. JIuneituarsiii ciektp aroma Bogopona. Crek-
TpaJbHbIE CEPUN aTOMa BOJOPOJA.

IToctynars! bopa. OneiTel ®panka u ['epua. Criexktp aroma Bogopoza 1no bopy.
CootHomienue HeonpeaeneHHoctel [elizenOepra. BonHoBas ¢yHKIus 1 ee cTaTUCTH-
YECKHUH CMBICIL.

VYpaBuenue lIpennnrepa. Yactuna B OJHOMEPHOM INPSMOYTIOJIBHOM <IIOTEHIHAIBHON
siMe» ¢ OECKOHEYHO BHICOKUMH CTEHKaMH.

[TpoxoxaeHne 9acTUIlbl CKBO3b MOTEHIIUAIBHBIN Oapbep (TYHHETbHBIN 2P deKT).
CocrosiHHE atoMa BOJIOpO/la B KBaHTOBOM MexaHMKke. YpaBHenue llIpénunrepa nis aro-
Ma BOZIOPOJia U €T0 pelICHUE.

Pasmep, coctaB u 3aps] aTOMHOTO s/ipa. MaccoBoe U 3apsoBoe uncia. Jlegekr Macchl
Y DHEPTHUsI CBS3HU sJ1pa.

SAnepHble cuiibl, uX cBoicTBa. KBaHTOBBIN MEXaHU3M B3aUMOJEHCTBHS HYKJIOHOB B S1-

pe.
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KOMITETEHIMH

52. KanenbHast n 000704€YHAst MOZENHU A]pa, UX OCOOEHHOCTH. «Marudeckue 4ucia» u
«Maru4ecKue sapay.

53. PaguoaktuBHOCTB. ECTECTBEHHAs M HCKYCCTBEHHAs PaJJMOAKTUBHOCTD. 3aKOH PaHOaK-
THBHOIO pacnaja. AKTUBHOCTb PaJlMOaKTHBHOTO BELIECCTBA.

54. Anpda-pacnan. IIpaBuia cmemienus. 3akoHbI COXpaHEHHUs NpH pacnazae. Bzaumonei-
CTBHE ab(a U3ITy4EHHs C BEIIECTBOM.

55. bera-pacnan, ero Buapl. IlpaBuna cmenienus. 3akoHbl COXpaHeHMs Npy pacnaje. Bian-
MOZIEHCTBHE O€Ta U3JIyYEHHUS C BEILECTBOM.

56. 'amma u3mydenue, ero cBoicTBa. 'aMMa-CieKTp paJiMOaKTHBHOIO 3JeMeHTa. B3anMo-
JEHCTBHSA TaMMa U3JIy4EHHs C BEIIECTBOM.

57. SlnepHble peakuuu ¥ UX OCHOBHBIE THUIBI. Peakius nenenus sapa. llennas peaxuus.
TepmosiiepHas peakiusi.

YMeTh — TpHUMeHATh Gu3nUecKue 3HaHus B npodec- | [Ipumepnvie npakmuueckue 3adauu 014 IK3amena:

CHOHAJIBLHOU JIEATETbHOCTH; MCIOJIb30BaTh UX
Ha MEXIUCIUIUIMHAPHOM YPOBHE;

— 30(}EeKTUBHO BBIJCISITH OCHOBHBIE 3aKOHO-
MEPHOCTH B TIOBEICHUH (PU3UUECKUX CUCTEM

1. OpnHoponnblii cTepkeHb Maccod M = (0,5 kr mojBerieH Ha TOPU3OHTATIBLHOM OCH, MPOXO-
TSI yepe3 ero BepXHHUI KOHell. B TOuKy, OTCTOSIIYIO OT OcH Ha 2/3 JUIMHBI CTEPIKHS,
yapseTcs myls Maccoif m = 6 T, JIeTAIIas TOPU30HTATBHO CO CKOPOCThIo Vo = 10° m/c, u
3acTpeBaeT B HeM. OnpeeInTh CKOPOCTh HUYKHETO KOHIIA CTEPXKHS cpa3y mocie yaapa.

2. Ha o6ox xoneca B popme TOHKOTO 00pyda Maccoii M = 0,4 KT, KOTOPBIH MOXET BpamaTh-
Cs1 BOKPYT CBOEH OCH, HAMOTAH IIHYP, K KOHIy KOTOPOTO MOABEIIEH Ipy3 Maccod m = 90
r. Ha kakyro BbICOTY OIyCTHTCS Ipy3 yepe3 t = 1 ¢ rmociie Hauasa IBUKEHUSI.

3. Jlorapudmudeckuii JeKpeMeHT HEKOTOpoil koneomromelics cuctemsl A = 0,02. Onpenenu-
T€, BO CKOJIBKO pa3 YMEHBIIUTCS SHEPIHsl 3TOW KOJIeOaTeIbHON CUCTEMBI 32 BPEMsI, COOT-
BETCTBYIOIIEE 75 MOTHBIM KOJICOAHUSM.

4. B cucteme K' moxoutcst crep>keHb, coOCTBeHHas JytiHa lg kotoporo paBHa 1 M. CtepkeHb
PacMoJIOkKeH TaK, YTO COCTABISAET Yrod (po=45° ¢ ockto X'. Onpenenuts IUHY | cTepx HSI U
yroxa ¢ B cucreMe K, eciau ckopocts v cuctemsl K' otHocutensHo K pasna 0,8 c.

5. MarepuansHas Touka Maccoit m = 0,2 Kr coBepiIaeT rapMOHUYECKUE KOIeOaHus 1Mo 3aK0-
Hy X = 0,1 c0s (nt/2 - 7/4) M. HaliTi MaKCUMaJIbHYIO TIOTCHITUATBHYIO SHEPTUIO TOYKH.

6. Ha momy cTouT Tenexka B BUAE JUIMHHON JOCKH, CHAO>KEHHOU JIETKUMU Kosiecamu. Ha oJi-
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10.

11.

12.

13.

HOM KOHIIE JJOCKH CTOHUT 4denoBeK. Macca yenmoBeka M = 60 kr, macca gocku 1= 20 kr. C
KaKOH CKOPOCTBIO M (OTHOCHTEIIBHO I10J1a) OY/IET IBUTATHCS TEIIEKKA, €CIU YeTIOBEK MOii-
JeT BAOJb JOCKHU CO CKOPOCTBIO (OTHOCHTENBHO JTocKu) V=1 M/c? Maccoiil kosec mpeHe-
Opeub. TpeHue BO BTYJIKaX HE yUUTHIBATh.

Boek cBaitHoro monora maccod M1=500 Kr nagaeT ¢ HEKOTOPOU BBICOTHI HA CBAKD MACCOU
m=100 xr. Haitru KIT] N ynapa Goiixa, cuuras ynap HeynpyruM. M3MeHeHHEM MOTEH-
LMaJIbHON SHEPTUU CBau IPU YIiIyOJIEHNUHU ee peHeOpeyb.

['enuit cmemanu ¢ HeM3BeCTHBIM razoM. [lokazarens aanabaThl MOJYYEHHON CMECH OKa-
3ascs paseH 1,38. CKOJIbKO aTOMOB COCTaBJISIIOT MOJIEKYJIYy HEM3BECTHOTO ra3a CMECH?
HekoTtopoe xonu4ecTBO renvs paciidpsieTcsl cHavajga aanadaTH4ecKH, a 3aTeM H300apu-
yecku. Koneunas temneparypa rasa paBHa HadayibHOU. [Ipu aquabaTHOM paciiupeHuu ras
coBepuImi pabory, pasuyto 4,5 kJ[x. Hapucyiite rpaduk npouecca. Kakoe xonuyectBo
TEIJIOTHI TTOTJIOTHII T'a3 32 BECh Mmporecc?

Cwmemanu Boxy maccoi mi=5 kr npu temmeparype T1=280 K ¢ Bomoit maccoii m=8 kr
npu temmneparype T2=350 K. Haiiti n3menenue AS »HTpOIIUH, IPOUCXOIAIIEE TIPU CMe-
LIMBaHUH.

WneanpHbIil 1ByXaTOMHBIN ra3, COACpKalIUi KOJIMYECTBO BElIecTBa V=l MOJb U Haxo.s-
mmiics nox pasnenueM p1=0,1 Mlla npu temneparype T1=300 K, HarpeBaroT npu mocro-
SSHHOM 00beme 110 naBieHus p=0,2 Mlla. ITocie 3Toro ra3 U30TepMHUUECKH PACITUPHUIICS
JI0 Ha4aJbHOI'O JIaBJIEHUs M 3aTeM M300apHO OBLT CKaT 10 HadanbHOro oobema Vi. Ilo-
cTpouTh rpadpuk nukia. Onpenenuts Tepmudeckuit KITJ n nuxna.

OnuHaKoBbIe YacTHIIBI Maccoit M=10"12 r kaxnas pacrpeneneHsl B OJHOPOIHOM IPaBHTa-
IIMOHHOM I10JIe HanpsbkeHHOCThIo G=0,2 MxH/kr. Onipene/iuTh OTHOIIICHUE IT1/TT2 KOHIICH-
TpalMil YacTHL, HAXOAALIUXCS HA SKBUIIOTEHLMAIbHBIX YPOBHSX, OTCTOSILIUX IPYr OT
npyra Ha Az= 10 m. Temneparypa T BO BceX C0OAX CUATAETCA OJWHAKOBOM M paBHOU 290
K.

Omnpenenure, Npyu Kakod TeMIIEpaType rasa, COCTOSIIEr0 M3 CMECH a30Ta U KUCIOPOJa,
Haubosee BEpOSITHBIE CKOPOCTH MOJIEKYJ a30Ta U KUCIOpoaa OyayT OTIWYaThCs IPYTr OT
napyra Ha Av = 30 m/c?
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14.

15.

16.

17.

18.

19.

3nast QyHKUMIO pacmpeiesieHUuss MOJEKYJ MO CKOPOCTSM B HEKOTOPOM MOJEKYISPHOM
2 my?2

m 3
e f(v)=—— Vviexp —
Ty V) 2 H 2kT

k2T2

, HATU BBIpa)keHUs sl Hanbosiee BEPOSITHOM CKO-

pPOCTH V5.

JIBa OMHAKOBBIX MPOBOJALIMX 3aAPSIKEHHBIX LIapa HaXOASATCS Ha paccTOsiHUM =60 cMm.
Cuna orrankuBanus F1 mapos paBaa 70 MxH. Ilociie Toro kak mapsl IpuBEIN B CONPHU-
KOCHOBEHME U yIaJIWJIN APYr OT Jpyra Ha IpeKHEee pacCcTOsHUE, CUJla OTTAJIKUBAHUS BO3-
pocina u crana paBHor F2=160 mxH. Berauciauts 3apsiapl Q1 u Q2, KoTopble ObUTH Ha IIa-
pax /10 UX CONPUKOCHOBEHUH. /[mameTp 1mapoB cUMTaTh MHOTO MEHBIIMM PACCTOSIHHS
MEXYy HUMH.

JIBe TOHKOCTEHHBIE KOHLIeHTpUueckue cdepsl ¢ paanycamu R1 = 0,2 M u R2 = 0,4 M HecyT
Ha cebe 3apsibl ¢ TTOBEPXHOCTHBIME IUIOTHOCTAMHU 61 = 1 HK/M? 1 62 = 3 uKn/M? coor-
BETCTBEHHO. [IpOoCTpaHCTBO MEXAy HUMU 3aIOTHEHO CPEAOU C TUAIEKTPUYECKON IIPOHU-
LIaeMOCTBIO € = 2. Yemy paBHa HaINPsHKEHHOCTh JIEKTPUYECKOTO MOJSA B TOYKAX, OTCTOS-
IIMX OT LeHTpa Ha paccTostHus 1= 0,1 Mmur2=0,3 m.

B cxeme, wuzoOpaxenHoi Ha pucynke, €1=10,0B, i f

£2=20,0 B, £3=30,0B, R1=1,0 OmM, R>=2,0 OM, R3= 3,0

Om, Rs=4,0 Om, Rs=5,0 Om, Re=6,0 Om 1 R7=7,0 Om. &7 e
BHyTpeHHee CONpPOTHBIIEHHE HMCTOYHHUKOB IIpeHeOpe- £3
*uMo Maio. OmpesennTe BEJTMYMHBI TOKOB BO BCeX ‘i £2 Rs
y4acTKax IIeMd U paboTy, COBEPIIEHHYI BTOPBIM HC-

TOYHHKOM 3a IpOMeXyTOK Bpemenu At=0,1 c.

Konpgencarop moaximoden K 6arapee ¢ DJIC € = 8 B u BHyTpEHHHM CO- —{I—
npotuBiieHreM I = 2 OM Kak moka3aHo Ha pucyHke. CONpOTHBICHHE pe- ET
suctopa R = 2 Om. Kakoii JomkHa GbITh EMKOCTh KOHJEHCATOPA, YTOOKI —i—

L
MOCJIC 3aMbIKaHUSA KJIIOYa OHEPIrusl KOHACHCATOpAa YMCHLIIWIACH Ha C \

48mK JIx? _:,_]R

[To koHTYpY, M300paX€HHOMY Ha pHUCYHKe, ujueT Tok cuioil [=100A.
OnpenenuTh MarHUTHYIO HHAYKIMIO B mons, co3naBaeMyro 3Tum TokoM B Touke O. Paau-
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20.

21.

22.

23.

24,

25.

yC U30THYTOM YacTu KoHTypa paBeH R=20 cm (O-11eHTp KpUBU3HBI KOH- |
Typa), a yroa a=60°.
B noctossHHOM MarHuTHOM ToJie ¢ uHayKiuen B = 5 Tin maxoaurtces 3a- R
MKHYTBIN POBOASAIIMM KOHTYp, IUIOLIaAb KOTOPOIO MEHSETCS 110 3aKO-
"y S(t) = (4 + 0,2t) cm?. Uemy paBna DJIC MHAYKIMHE B MOMEHT BpeMe-
HU t = 5 C, ecliM KOHTYpP PacloJiOKeH TakK, YTO MPOHU3BIBAIOIIUNA €ro
MarHUTHBIN MOTOK, MaKCUMaJeH?

[leprieHIUKYISIPHO MarHUTHOMY TONIO ¢ WHAYKIuer B=0,1 Tx B0o30yXIeHO deKTpHUUe-
ckoe noje HanpskeHHocThi0 E= 100 kB/M. [lepnennukymnspHo o60UM MOJISAM JBUKETCS,
HE OTKJIOHSISACH OT MPSIMOJUHEHHON TPaeKTOPHH, 3apsiKeHHasi 4yacTula. BeaucianTh cko-
POCTh L YaCTHUIIBI.

Hcrounuk S cBera (A=0,6 MKM) u 11ocKoe 3epkaino M pac-

a R

<

0+

I

MOJIOXKEHBI, Kak TokazaHo Ha puc. 30.7 (3epkano Jlnoiinma). 3% - P
Yro Oyner HabmOAaThCA B TOUKe P 3KpaHa, TIe CXOAATCS WW
ayaun SP u SMP, — cBer mim temHOTa, eciau [SP|=r=2 w, si‘,——” M

a=0,55 mm, [SM|=|MP|?

Mex 1y 1ByMs IJIOCKONApauIeIbHBIMU CTEKIITHHBIMU I1J1ac- Pue. 30.7

TUHKAMH TOJOXWIA OYEHb TOHKYIO IPOBOJIOUKY, PACIIOJIOKEHHYIO MapaJlIeNIbHO JTMHUU
CONPUKOCHOBEHUSI TIACTUHOK M HAaXOSIIYIOCS Ha pacctosHuu |1=75 MM ot Hee. B orpa-
*KeHHOM cBeTe (A=0,5 MKM) Ha BepXHell IIacTUHKE BUJIHBI UHTEP(PEPEHIIMOHHbIE MOJOCHI.
Omnpenenuth auametp d MOMEPEYHOro CEYCHHUS MPOBOJIOYKH, €CIU Ha MpoTsvkeHnn a=30
MM HacuuThIBaeTCa M=16 CBETIBIX MOJIOC.

C momoripo 1uhpaKkIMOHHON perreTky ¢ nepuoaoM =20 MkM TpeOyeTcst pa3pemnTh ay0-
ner HaTpusa (A1=589,0 uM u A>=589,6 HM) B cmekTpe BTOporo mnopsaka. [Ipu kakoii
HauMeHbIeH auHe | peneTkn 370 BO3MOXKHO?

Ha nmyTtu yacTH4HO-TIONISAPU30BAHHOIO CBETA, CTENEHB Noisipu3anuu P koroporo passa 0,6,
MOCTaBUJIM aHAJIM3AaTOpP TaK, YTO MHTEHCHUBHOCTb CBETa, MPOUIEJIIEr0 uepe3 Hero, craia
MakCHMaIbHON. BO CKOJIBKO pa3 yMEHBIIUTCS HHTEHCUBHOCTD CBETA, €CJIN INIOCKOCTH MPO-
MyCKaHUsI aHAJIM3aTOpa MOBEPHYTH Ha yrou o =30°7
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26.

27.

28.

29.

30.

31.

32.

33.

34.

B cnekrtpe u3nydeHus orHeHHoro mapa paguycom 100 M, BO3ZHHMKAIOUIETO MPHU SIAEPHOM
B3pbIBE, MAKCHUMYM SHEPTUU U3Iy4eHMs PUXOAUTCS Ha JuIMHY BosHbI 0,289 MkmM. KakoBa
Temmneparypa Mmapa? Omnpenenure MaKCUMalbHOE pacCTOSHHWE, Ha KOTOpOM OyaIyT
BOCIIJIAMEHSTBHCS JIEPEBSHHBIC MPEIMETHI, €CIM WX IOTJIONIaTeNbHas CIOCOOHOCTh paBHA
0,7, a TeroTa BocraMeHenus 5 Jix/cm?. Bpems n3nydeHus npuHATH paBHbIM 107%c.
VYenuHeHHBIH TUHKOBBIN MIAPHK paguycoM | cM HaxOIUTCS B BaKyyMe U JUTMTEIBHOE Bpe-
Msl OCBEIIaeTcs yabTpa(HroIeTOBbIM U3TydyeHHEM ¢ JUIMHON BOJHBI 0,25 MkMm. Onpenenutsb
YHCJI0 HEJOCTAIOLIUX 3JIEKTPOHOB B 00bEME LIapUKa.

®ortoH ¢ sHeprueit 0,28 M»aB B pe3ynbTaTe paccesHus Ha MOKOMBIIEMCS CBOOOIHOM AJIEK-
TPOHE YMEHBIIUJ CBOIO 3Hepruto 10 133,7 kaB. Haiitu umiynbc v HampaBlieHUE pacipo-
CTpaHEHUs AJIEKTPOHA OTAAYH.

[ToTok sHeprun e, U3TydaeMblIil JIEKTpUUECKoit lamiou, paBen 600 Bt. Ha paccrosinuu r
= 1 M OT jamnbl NEePHeHIUKYISPHO MaJAIONIUM JIy4aM PACHOJIO0KEHO KPYTJIOe ILIOCKOE
3epkaiblie nuametrpoMm d=2cm. [IpuHUMAs, YTO M3Iy4YEHHUE JIaMIIBI OJMHAKOBO BO BCEX
HaMpaBJICHUAX U YTO 3€pKaJblie MOJHOCTBIO OTPaKAeT Majarolluii Ha HEro CBET, olpejie-
JUTH CUITy F CBETOBOTO AaBJIEHUS HA 3€pKaJblie.

Ha ocnoBe Teopun atoma bopa HallTH MMITYJIbC 3JIEKTPOHA B aTOME BOIOPOAA, €CIU MH-
JTYKIIAS. MAarHUTHOTO TIOJIsI, CO3/IaHHOTO MM B IIEHTpe OpOUTHI NpHU BparieHuu, pasHa 0,39
T

Bo ckonbko pa3 usmensiercs Ae0poiieBcKas JUIMHA BOJIHBI JIEKTPOHA IIPU MEPEXO/IE €ro B
aToOMe BOJIOPOJA U3 OCHOBHOI'O SHEPIeTHUECKOT0 COCTOSIHUSA B TIEpBOE BO30YKJIeHHOE?

N3 Teopun bopa nns aroma Bojoposaa clieyer, YTO CTallMOHAPHBIMU I 3JIEKTPOHOB aTo-
Ma SIBJIIIOTCS TaKue OpOUTHI, Ha JJIMHE KOTOPBIX YKJIAbIBAETCS 1I€JI0€ YUCIIO AJTUH 1e0poii-
JIEBCKUX BOJIH. VICXOMs M3 ATOT0, HAWIUTE YHCIOBHIE 3HAYCHUS MOMEHTA MMITYJIhCA AJIEK-
TpOHa B aTOME BOJOPO/ia Ha MEPBBIX TpeX OOPOBCKUX OpOUTAX.

DJIEKTPOH B aTOMe BOJOPOJa OMHUCHIBAETCS B OCHOBHOM COCTOSIHUM BOJIHOBOH (hyHKIHEH
y(r) = Ce™ Onpenenuts oTHOLIEHHE BEPOSATHOCTEH M1/, MPEOLIBAHUS 2NEKTPOHA B Cde-
pudeckux ciosx tonmuHoi Ar = 0,01 a u paguycamu r1 = 0,5aur.=1,5 a.

BobHOMY BBEIM BHYTPHBEHHO PAacTBOP 00BeMoM 1 cM°, cosiepKaluii HCKyCCTBEHHEIH pa-

29




CTpyKTypHBIii
JIEMEHT
KOMIETEHINH

[Tnanupyemble pe3yabTaThl 00yUeHHS

OueHouHble CpeCTBA

35.

36.

37.

JIMOM30TOI HATPUs 3 Na akTuBHOCTHIO Ag=2000 ¢!, AKTHBHOCTB KpoBH 0OBeMoM 1 cM®,
B34TOH uepe3 5 wacos, okasamack A =0,27c. Haiimure o6bem KpoBu uenoseka. Ilepuon
MoJIypacnajia ucroib3yeMoro U30Torma paBeH 15 vac.

OHeprus cBs3u E¢s sapa, cocTodiero u3 AByxX NPOTOHOB M OJHOTO HEHUTpOHA, paBHA 7,72
M»5B. OnpeaenuTs Maccy Ma HEUTPAIIBLHOTO aTOMa, HMEIOIIIETO 3TO SIPO.

Bo ®pannumn HayaTo CTPOUTENBCTBO MEXAYHAPOAHOIO TEPMOSAEPHOrO peaKTopa, B KOTO-
pOM TIpesmosaraeTcs MOBOANTH yHpapiseMyto peakiumio 1H? + 1H?, B koTopoii ob6pasyercs
M30TOMN Tenus U HelTpoH. Kakyro MOImHOCTh OyZeT UMETh TaKoil peakTop, €k B HeM 0y-
JIET «BBIFOPATh» 1 MT TSAKEIOTO BOJIOPOAA B CEKYHIY?

Anbpa yactuma c kuHernueckoil sHeprueit K = 5,3 M»sB B030yxmaer peakuuio
Be(a,n)*?C, smeprus xotopoii Q=5,7 M»B. HaiiT KMHETHYECKYIO SHEPTHIO HEHTpOHa,
BBUIETEBUIETO MO/ MPSMBIM YIJIOM K HAlPaBJICHUIO IBH)KEHUS O-UaCTHUIbL.

Bnanets

— OCHOBHBIMH METOJaMH PEIICHHS 3a7a4 B
obnactu pu3uKy;

— TMpaKkTUYECKHMMH HABBIKAMHM HCIOJIb30Ba-
HUSl GU3NYECKUX 3aKOHOB B paMKaX CMEKHBIX
¢ GUBUKON AUCIUTUIMHAX;

— cmoco0aMu COBEpIIEHCTBOBaHUS Tpodec-
CHOHAJIbHBIX 3HAHUW M YMEHUN IMyTEeM MHC-
MOJIb30BAaHUS BO3MOXHOCTEH WH(MOPMAIMOH-
HOU Cpelbl

Ilpumepnuie nadopamopuvie padomot.

1. TlpumeHeHHe 3aKOHOB COXpaHEHHUs AJIS ONPEeNIeHUs] CKOPOCTH MOJIeTa MyJIH
2. OmpeneneHre MOMEHTOB HHEPIIUHU TEJ C TIOMOIIBIO KPYTHIIBHOTO MasiTHUKA. [IpoBepka
teopemsl LlTelinepa

3. MHccrenoBanue BpamaTelbHOTO JBMKEHHS TBEPIOTO TEJIa BOKPYT HETIOABIKHOW OCH

4. OrmpeneneHue XapakTepPUCTHK 3aTYXAIOIMX KOJIeOaHUH pU3MUECKOro MasiTHUKA

5. OrmpeneneHne CKOPOCTH 3BYKa B BO3AyXE METOIOM CTOSTYEH BOJIHBI

6. M3ydeHue cTaTHCTUYECKHUX 3aKOHOMEPHOCTEH

7. Omnpenenenue k03P PUIIMEHTA BI3ZKOCTH BO31yXa

8. Ompenenenue nmokazareis aaunadatel MeTo1oM Kiemana u Jlesopma

9. MHccrnenoBanue M3MEHEHMs TEMIIEpPATyphl B aquabaTHUECKOM IPOIIECcCe U OIpeesieHIe
koa¢pdunuenta [lyaccona

. IIpoBepka 3akoHa BO3pacTaHus SHTPOIIMH B HEPAaBHOBECHOM CHCTEME

. DKCIEPUMEHTAIBHOE ONPEIETICHHE Ta30BOM MTOCTOSHHOM

. MccnenoBanue 31€KTpOCTATUUECKOTO TOJIS C IIOMOILBIO 30Ha

. U3mepenue 35eKTpoABMKYIIEN CUIIbI NCTOYHUKA TOKA

. lllynTupoBanue MuuiMamMnepMerpa
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15.

16.

17.

18.

19.
20.
21.
22.
23.
24,
25.
26.

W3mepenue eMKOCTEM METOJOM MOCTUKOBOM CXEMBI M PACYET EMKOCTHBIX COIIPOTHUBIIE-
HUM B LIETISIX IEPEMEHHOIO TOKA

N3ydyenue pe3oHaHca HANPSHKCHUM U ONPEJEIICHNE HHIYKTUBHOCTH METOJOM PE30HAH-
ca

Omnpenenenre MHAYKTUBHOCTH KAaTyIIKM M MarHUTHOW IMPOHMLIAEMOCTH (peppoMarHuT-
HOTO Tena

Omnpenenenue paanyca KpUBU3HBI JJUH3bI M MOJIOCHI MPOIYCKaHUs CBETOQUIBTPA C IO-
MouIbIo KoJsieryr HeroToHa

WnTepdepomerprueckue u3mMepeHns Ha ocHoBe onbita FOHra

Onpenenenre reoMeTpUYECKUX pa3MEpOB MpHU oMoIlu ounpusmsl Openens
OmnpeneneHue AIMHBI CBETOBON BOJHBI M XapaKTEPUCTHK TU(PPAKIMOHHON peIeTKH
Onpenenenrne KOHUEHTPALMU PacTBOPOB caxapa U MOCTOSHHOM BpaIlleHUs

N3zyuenue BHemHero ¢poro3ddexra u onpenencHue nocrosHuo [lnanka

N3yuenue 3akoHOMepHOCTEH anb(a-pacnaga

N3y4yeHne ramMmma-crieKTpa paJuoakTUBHOTO HCTOYHUKA

Omnpenenenne MakCUMallbHOM 3HEpruM OeTa-4acTUll U WACHTHUQHUKAIUU PATUOAKTHB-
HBIX IIPENapaToB
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0) Ilopsinoxk mpoBeAeHHs] NMPOMEKYTOYHOM aTTeCTAllMU, TMOKA3aTeJ Il M KPUTePUHU
OlLleHUBAHUS:

[TpomexxyrouHas aTrecTanus mo AucuuiuiiHe «Du3uka» BKIIOYAET TEOPETUYECKHE BO-
IIPOCHI, TTO3BOJIAIOIINE OLEHUTh YPOBEHb YCBOEHHUS OOY4YaIOUIMMUCS 3HAHHM, U MpPaKTUYECKUE
3aJJaHMsl, BBISIBIIAIONINE CTETIEHb C(hOPMUPOBAHHOCTH YMEHUH M BIIaJICHUH, TPOBOIUTCS B (popme
JIBYX 3a4€TOB U IK3aMEHa.

DK3aMeH MO JaHHOM MUCHUUIUIMHE MPOBOJHUTCA B YCTHOH (opMe MO dK3aMEHAIIMOHHBIM
Ouieram, KaXIblil U3 KOTOPBIX BKIIIOUAET 2 TEOPETHUECKUX BOMPOCA U OJHO MPAKTUYECKOE 3a-
JTaHHE.

IToka3aTenu U KPUTEPUHU OLIEHHBAHUS IK3aMeHA:

— Ha OLIEHKY «OTJHYHO» (5 6ayioB) — 0Oyyaromuiicsi IEMOHCTPUPYET BBHICOKUN yPOBEHB
c(hOpMHUPOBAHHOCTH KOMIIETEHIUI, BCECTOPOHHEE, CUCTEMAaTUYECKOE U IIy0OKOe 3HaHue yueo-
HOT'O MaTepuasia, CBOOOIHO BBIMOJIHSACT MPAKTHUECKUE 3a/laHUsl, CBOOOIHO ONEpUpYEeT 3HAHUSI-
MU, YMEHUSMU, IPUMEHSET UX B CUTYAIUSAX MMOBBIILIEHHOMN CJI0KHOCTH.

— Ha OIIEHKY «Xxopomo» (4 Oamia) — oOy4arouuics IEMOHCTPUPYET CPEIHUM YPOBEHBb
c(hOpMUPOBAHHOCTH KOMIIETEHIIUNA: OCHOBHbBIC 3HAHUS, YMEHHUSI OCBOEHBI, HO JOMYCKAIOTCS He-
3HAYUTEIbHBIC OMIMOKH, HETOUHOCTH, 3aTPYJHEHUS MPH AHATUTHYECKUX OMEpaIusax, nepeHoce
3HAaHUU U YMEHUU Ha HOBbIE, HECTAH/IaPTHBIC CUTYAIUH.

— Ha OILICHKY «YJAO0BJIETBOPUTEILHO» (3 Oaia) — 00yJaromuics AeMOHCTPUPYET MOPOTO-
BbIil ypoBeHb C(HOPMUPOBAHHOCTU KOMIIETEHIINII: B X0/1€ KOHTPOJIbHBIX MEPONPUATUI TOMyCKa-
IOTCSI OIIMOKH, TIPOSIBIISICTCS OTCYTCTBHE OTACIBHBIX 3HAHHI, YMEHUH, HABBIKOB, 00YJaIOIIHICS
UCIBITHIBACT 3HAYUTENIbHBIC 3aTPYJHEHHS MPH ONEPUPOBAHUU 3HAHUSAMHU U YMEHUSIMU TNPU HUX
NepeHOCe Ha HOBBIE CUTYAIIHH.

— Ha OLIEHKY «HEeYAO0BJIETBOPUTEIbHO» (2 Oanna) — oOydaromuics JeMOHCTPUPYET 3Ha-
Hus He 6osee 20% TeopeTnyecKkoro Marepuana, 10MyCKaeT CylIECTBEHHbIE OIIMOKU, HE MOXKET
MOKAa3aTh UHTEIUICKTya IbHbIe HABBIKU PELICHH MPOCTHIX 3a/1ad.

— Ha OIICHKY «HeYyIOBJIETBOPHUTEJabHO» (1 Oaimn) — oOyuaromuiics HE MOXET MOKa3aTh
3HAaHUS Ha YPOBHE BOCIPOM3BEAEHUS U 00BACHEHUs MH(POpMALUU, HE MOXKET M0Ka3aTh MHTE-
JIEKTYaJIbHBIE HAaBBIKH PELICHHS MTPOCTHIX 3ajad.



8 YueOHo-MeTOqMYeCcKOe U HHPOPMAIHOHHOE o0ecTedeHre TUCIHUTLTHHBI (MOTYJIsl)

a) OcHoBHas JtUTEpaTypa:

1. Bnmues, A.Jl. ®usuka [DnexkTponnsiii pecypc]: yued. mocodue / A.Jl. IBnueB . — 2-¢
usn., ucnp. — CII6.: Jlamw, 2009. — 672 c.: wi. — (YueObuuku s By30B. CroernuanbHas
auteparypa). — Pexxum mocryma: http://e.lanbook.com/view/book/163/ — 3ari. ¢ skpana. — ISBN
978-5-8114-0760-6.

2. PoraueB, H.M. Kypc ¢usuku [Tekcr]: Yuebnoe nmocodue. / H.M. Poraues. 2-e u3m.,
crep. — CII6.: Jlans, 2008. — 448 c.: un. - (Yuebuuku ans By3oB. CrnenuanbHas quTeparypa). —
ISBN 978-5-8114-0856-6.

0) JonosiHuTebHAS JUTEpaATYpA:

1. CaBenwes, 1.B. Kypc o0ieit ¢pusuku [IaexkTpoHHbIN pecype]: yuebd. mocodbue B 5 1. T.1:
Mexanwnka: yue6. mocodue / .B. CaBenbeB. — 5-¢ uzn., ucnp.— CII6.: Jlanp, 2011. — 352 c.: un.
—  (YueOnuku gua  By3oB. CneuuanbpHas — JuTepaTypa). —  Pexxum  jgoctyna:
http://e.lanbook.com/view/book/704/ — 3ar. ¢ sxpana. — ISBN 978-5-8114-1207-5.

2. Cagenbes, U.B. Kypc oOuieit ¢pusuku [DnekTpoHHBIN pecypc]: yued. mocobue B 5 T.
T.2: DnextpudecTBO U Maruetusm: yued. mocodbue / M.B. CasenbeB. — 5-¢ u3a., ucnp. — CII6.:
Jlanb, 2011. — 352 c.: un. — (YueOHuku 15 By3oB. CrneumanbHas Juteparypa). - Pexum
noctyna: http://e.lanbook.com/view/book/705/ — 3aru. ¢ sxpana. — ISBN 978-5-8114-1208-2.

3. Cagennes, 1.B. Kypc o0mieit pusuku [DnexTpoHHbIN pecype]: yuebd. mocobue B 5 1. T.3:
MonexynspHasi (pu3uKa 1 TepMOAMHAMUKA: yued. mocodue / .B. CaBenbeB. — 5-¢ usn., ucnp. —
CIIG.: Jlans, 2011. — 224 c.: un. — (YuebHuku it By3oB. CrennanbHas autepaTrypa). — Pexum
noctyna: http://e.lanbook.com/view/book/706/ — 3ar. ¢ sxpana. — ISBN 978-5-8114-1209-9.

4.Cagenbes, 1.B. Kypc obmieit pusuku [DnekTpoHHsbIi pecypc]: yuebd. mocodue B 5 1. T.4:
Bomnsl. Ontuka: yue6. mocodbue / M.B. CaBenbeB. — 5-¢ usn., ucnp. — CI106.: Jlans, 2011. — 256
c.. un. — (YueOnuku gisi By30B. CrenuanbHas JnuTepatypa). — Pexum mpocryna:
http://e.lanbook.com/view/book/707/ — 3arn. ¢ skpana. — ISBN 978-5-8114-1210-5.

5. Cagennes, 1.B. Kypc o6meit pusznku [DnekTpoHHbIN pecypce]: yued. mocodue B 5 1. T.5:
KBanToBast ontuka. AtomHas ¢uszuka. Ousuka TBeproro Ttena. Puznka aTOMHOrO siapa U
AIIeMEHTapHBIX YacTull: yueOHoe mocodue / W.B. CaBenbes. - 5-¢ uzg., ucnp. — CIIG.: Jlanp,
2011. — 384 c.: wr. — (YueOnuku s By30B. CrenmanbHas JuTepatypa). — Pexum gocryma:
http://e.lanbook.com/view/book/708/ — 3aru. ¢ skpana. — ISBN 978-5-8114-1211-2.

6. Pemienue 3anau o xkypey oo6meit ¢pusuxu [Teker]: yued. nocodue / [H.M Poraues, I'.1O.
bananauna, W.I1. 3aBepmmuckuit u ap.]; nox pea. H.M. Porauesa. — 2-e uzn., ucnp. — CII6.:
Jlans, 2008. — 304 c.: wi. — (YueOuuku 11 By3oB. CriennanbHas gureparypa). — ISBN 978-5-
8114-0855-9.

B) MeTonnuyeckne yKa3anus:

1. Mexanuka. MonekynspHast Gpu3MKa ¥ TEPMOAMHAMUKA: JJAOOPATOPHBIA MPAKTUKYM T10
¢uszuke / E.H. AcranoB [u np.]; mon pen. HO.II. Koukmna. — Maruurtoropek: M3a-Bo
Marnurtoropck. roc. TexH. yu-ta uMm. I'.11. Hocosa, 2011. — 103 c.

2. DnexkrpoMaraetusM. OnrTuka: 1a00OpaTOPHBIN MPAKTHKYM IO AUCHUILTHHE «Du3uka
JUIS CTYZIEHTOB Bcex crenuansHocTeil / M.b. Apkynuc [u ap.]. — Marautoropck: 'OY BIIO
«MI'TY», 2009. — 102 c.

3. ®us3muka aTtoMa, TBEPJOrO Teja, siipa: MHCTPYKLHMS MO BBIIOJIHEHUIO JTaOOpaTOPHBIX
pabot mo ¢u3mKe A CTyAeHTOB Beex cnenuanbHoctert / B.K. benos [u np.]. — Marautoropck:
'OV BIIO «MI'TY», 2007. — 48 c.

4. MexaHuka, MOJEKYJsIpHas (U3MKAa U TEPMOJAMHAMHUKA: METOAWYECKas pa3padoTKa To
pelIEHNIO 3aJa4 Mo JucUUIUIMHE «Du3nka» Uil CTyIAEHTOB BCEX CIIELUAJIbHOCTEH 3a04HOMU


http://e.lanbook.com/view/book/163/
http://e.lanbook.com/view/book/704/
http://e.lanbook.com/view/book/705/
http://e.lanbook.com/view/book/706/
http://e.lanbook.com/view/book/707/
http://e.lanbook.com/view/book/708/

dopmbl 006ydenus / A.A. Hukonaes, N.1O. borauesa, 1.B. Prickyxuna — Marautoropek: U3n-
BO MaruuToropck. roc. Text. yu-ta um. I'.M.HocoBa, 2012. — 36 c.

5. DneKkTpoMarHeT3M M BOJIHOBAs ONTHKA: METOAMYECKas pa3padoTKa IO PELICHUIO 3a1a4
1o gucuuiuinHe «Pu3uka» Ui CTYyJCHTOB BCEX CHELMAIbHOCTEH 3a04HOM (opMbl 0OydeHus /
M.b. Apkynuc, b.b. borauesa, H.W. Jlykamenko, M.A. JlucoBckas — Marnurtoropck: M3n-Bo
Maruurtoropck. roc. Texs. yu-ta um. I'.M1.Hocosa, 2012. — 48 c.

6. KBanTOBas1, aroMHasi ¥ siiepHast GU3MKa: METoAMYecKas pa3padoTKa M0 PELICHHUIO 3a1a4
1o gucuuiuinHe «Pu3uka» Ui CTYJCHTOB BCEX CHELMAIbHOCTEH 3a04HOM (hopMbl 0OydeHus /
O.H Bocrpoknyrosa, C.I'. lleBuenko — Maruurtoropck: M31-Bo MarauuToropck. roc. Te€XH. yH-
ta uMm. I'.'1.Hocoma, 2012. — 32 c.

r) [Iporpammuoe odecneuenne u UHTepHer-pecypcebi:

1. TIporpammuoe obecrieuerne Microsoft Office.
2. DnekTpoHHas oubnmoreka http://e.lanbook.com/.
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9 MarepuajbHO-TEXHHYECKOE 00ecriedeHne TUCHUIIHHBI (MOTYJIs1)

MaTCpI/IaJ'IBHO-TCXHI/I‘leCKOC obecreyeHne JUCHUITIIIMHBI BKIIFOYACT:

Tun u Ha3BaHUE ayJUTOPUH

OcHallieHue ayJuTopun

JlexumonHas ayauTopus

MynbTUMEMIHBIE CPEICTBA XpaHEHHs, Mepeladyd |
npencrasieauss uHpopmanuu. OOopymoBaHue s Jie-
MOHCTPAIMOHHBIX SKCIIEPUMEHTOB

JlabGopaTtopust «MexaHuKu U MoJie-
KYJISIPHOH (PH3HKI»

JlabopaTopHble YCTAaHOBKH IS BBITIOJHEHHS JiabopaTop-
HBIX paboOT MO MEXaHUKEe, MOJIEKYJISIpPHON (QU3UKe U Tep-
MOJMHAMUKE

JlaGopaTtopust «DIeKTpUIECTBA

JlabopaTopHble YCTAaHOBKHM Ui BBIIOJHEHHS JiabopaTop-
HBIX pa0dOT IO AJIEKTPOCTATUKE, 110 OCTOSTHHOMY U Iepe-
MEHHOMY TOKY

Jlaboparopust «ATOMHOU (PU3UKI»

JlabGopaTopHbIe YCTAaHOBKH IS BBITIOJHEHHS JIabopaTop-
HBIX paboT IO ONTHUKE, ATOMHOM U SJACPHON PHU3nKe

KoMnbrorepHslii kinacc

[Tepconanbubie kKommbioTephl ¢ maketom MS Office, Bbi-
X070M B MHTEpHET M C JIOCTYIIOM B 3JICKTPOHHYIO WH-
(dhopmMaIimoHHO-00pa30BaTENIbHYIO CPEly YHUBEPCUTETA

AymuTOpUH JUISI CAMOCTOSITEIIBHOU
paboOThI: KOMIIBIOTEPHBIC KJIACCHI;
YUTAIBHBIE 3216l OMOJIMOTEKHU

[Tepconanbubie KoMmbroTepbl ¢ maketom MS Office, BrI-
X070M B MHTEpHET M C JOCTYIIOM B JJIEKTPOHHYIO HH-
(hopManmoHHO-00pa30BaTEILHYIO CPEy YHUBEPCUTETA
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