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1. HEJIX OCBOEHUMA TUCHUTIINHBI

Ienb npenoaaBanus qucHuIuIuHbl «O0mui Gpuznueckuil NPakTUKYM» COCTOUT B JOPMHUPOBAHUM y CTYJCHTOB HaBBIKOB
TIPOBENICHNUS (PU3UIECKUX IKCIIEPHIMEHTOB M aHAIIN3a HX PE3yIIbTATOB.

OCHOBHBIE 331241 TUCLUUIUIAH: H3Y4YeHHE OCHOBHBIX IIOHATHI M 3aKOHOB (DM3MKH; OCBOCHHE METOJIOB PabOTHI C H3MEPUTEINHHOM
anmnaparypou 1 SKCIIEpUMEHTAJIbHBIMH YCTAaHOBKAMH; OCBOSHHE METOJI0OB 00paOOTKH pe3yIbTaTOB U3MEPEHHUI U OILICHKU MX
MOTPEITHOCTEH; 3HAKOMCTBO C OCHOBHBIMH KCIIEPUMEHTAIBHBIMU METOJAMU HCCIIEJOBAaHUH, HCIIONb3YEMBIMH B (DH3HKE.

Pe3yHLTaTLI O6y‘IeHI/I${ IO IUCHUIUIMHE HAlIpaBJICHbI HA JOCTHXKCHUC HHAUKATOPOB:

OIIK-1.1. O6nagaeTr 6a30BbIMU 3HAHUSAMH, TIOJydEHHBIMU B 001aCTH GU3UKH U paguoPU3UKY.

OIIK-1.2. JleMOHCTpHUpPYET YMEHHE peIlaTh 3a1autl, GopMyIUpyeMble B paMKax (GU3UKH U PaguOPU3UKY.

OIIK-1.3. MImMeeT HaBBIKK MCIIOJIB30BAHUS OCHOBHBIX TIOHSTHH, TEOPEM, 3aKOHOB (PM3UKU M Paliuo(U3UKHU ISl pELICHHUs 3a/1a4
podeCcCHOHATBHOM AESTEIBHOCTH, B TOM YHCIIE B chepe Neqarornaeckoi IesiTeIbHOCTH.

OIIK-2.1. O6nafaeT HaBBIKAMH CO3/aHUS HAYYHBIX 0030pOB, MyOIHKaluii, pedeparos u Oubauorpaduii Mo TeMaTHKE MPOBOIMMBIX
UCCIIEI0BAHUM.

OIIK-2.2. JleMoHCTpHpYET yMEHUsS 00pabaThIBaTh U MPEACTABIIATh YKCIICPUMEHTAIBHBIC JaHHBIC, COCTABIIATh HAYYHBIC IOKYMEHTbI
W OTYETHI.

OIIK-2.3. ImeeT npakTHUECKHA OIBIT IPOBEICHUS HAYUYHBIX UCCIIEIOBAHNI B KOHKPETHOI 00acTu npoecCuoHaIbHOM
JIeSITENIBHOCTH.

2. MECTO JUCHUIITMHBI B CTPYKTYPE OIIOII

Huxn (pazgen) OIIOIL: b1.0.31

2.1 TpeOoBanus K NpeABAPHUTEIbHOI IIOATOTOBKE 00y4aI0LIerocs:

He npenycmotpeno.

2.2 JInCUMNINHBI U MPAKTHKH, 1JI51 KOTOPBIX 0CBOEHUE TAHHOW AUCHHUIIMHBI (MOIYJIsT) HE00OXO0ANMO KaK MpeAllecTBYoIee:

Panunodusnueckie METOAbI HCCIIEA0BAHNI

Mudposast o6paboTka cCUrHAIOB

DNEeKTPOHHBIE METOBI U3MEPEHU

3. KOMIIETEHIIMHX OBYYAIOIIEI'OCs, ®OPMUPYEMBIE B PE3YJIbTATE OCBOEHUSA JTUCITUIIJINHBI
MOoAYJis)

OIIK-1: Cnoco6eH npuMeHsITh 0a30Bble 3HAHUSA B 00/1acTH (PU3NKH M paguo(PU3UKHU U UCNOJIb30BATh UX B
npo¢ecCHOHAJLHOM 1eITeJIbHOCTH, B TOM YHCJIe B cpepe nmeqaroru4eckoi aesreJIbHOCTH;

3HaThb:

Huns noctmxenus naaukaropa OITK-1.1: 3HaTh 0COOCHHOCTH OpraHU3alKU Y4eOHOTO Ipoliecca B YHUBEPCUTETE; 0a30BbIC MOHSTHS,
MOJIeJH, TTOJIX0/IbI K aHANU3y (PU3NUECKUX SBJICHUH, MeTO/1bl 00pa0OTKH pe3yIbTaTOB AKCIIEPUMEHTOB M OLIEHKH OIIHNO0K
HU3MEpEeHH

YMmeTh:

Jus noctmxkenus naaukaropa OIMK-1.2: YMers 3Q(hekTHBHO OpraHu30BaTh CBOKO CAMOCTOSITEIBHYIO JIESITEIBHOCTD; HCIIOIb30BATh
0a30BbIe TEOPETUUCCKIE 3HAHHS PA3/ICIIOB OOl (GH3UKH [T aHAITU3a PE3yIbTaTOB (PU3MUECKHUX IKCIICPHMEHTOB U IPUHIIUIIOB
PabOTHI SKCIIEPUMEHTANIBHBIX YCTAHOBOK

Baaners:

Jus noctmkenus naaukatopa OITK-1.3: BiaageTs HaBbIKaMH CaMOCTOSTEIIBHOM paboThI ¢ yUeOHOM U HAyYHOH JTUTEpaTypon

OIIK-2: Cnoco0eH NpoBOAUTH IKCIIEPHMEHTAIbHbIE U TeOpeTHYecKHe HaYUHbIe HCCIeI0BAHUSI 00beKTOB, CHCTEM U
NMpoLeccoB, 00padaTHIBATh H MPEACTABJATH IKCIIEPHUMEHTAIbHbIE TaHHbIE;

3HaThb:

s noctmkenus naaukatopos OITK-2.1, OIIK-2.2, OTIK-2.3: 3HaTh NPHUHIUITBEI OPTaHU3aI[MH COBMECTHOM PabOThl B HAYYHBIX
rpymnIax ¥ Jpyrux MajlblX KOJJIEKTHBAX UCIIOJIHUTENIEH; OCHOBBI TEOPUH, IPUHIIUIIBI K METOABI (PU3UKU; METO/IBI
9KCIIEPUMEHTAIbHBIX UCCIEAO0BaHUN B (pr3MKe; MPUHIUIIEI OPTaHNU3alny (HPU3NIECKOTO IKCIIEPHIMEHTA, IPHEMBI 1 OCOOEHHOCTH
UCIIOJIb30BaHUS U3MEPHUTEIIHHOI anmaparypsl

YMeTn:

Jns noctwkenus uaaukaropa OIIK-2.2: YMeTs paboTaTh B Hay4HOH IpyIiie, pacupenesiss 00s83aHHOCTH 110 IPOBEJEHUIO
9KCIEPUMEHTA, (PHKCAILIH PE3yIbTaTOB H3MEPEHHUIT; HOHUMATh, CHCTEMATH3UPOBATh, H31IaraTh M KPUTHYECKH aHAITH3UPOBATh
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pe3yJabTaThl NPOBEICHHBIX PU3MYECKUX SKCIIEPUMEHTOB; MPOBOJUTH (PH3HUECKHE IKCIIEPUMEHTHI, (PUKCUPOBATh 1 00pabaThIBaTh
pe3yNbTaThl U3MEPCHU, IeNIaTh BBIBOJIBI U3 TTOJYICHHBIX PE3yIbTaToOB

Baaners:

Jns noctwkenus uaaukaropos OITK-2.1, OIIK-2.3: BnaseTs HaBBIKOM BBIIIOJIIHEHUs! (PU3HUECKUX SKCIIEPUMEHTOB, 00pabOTKU U
aHAIN3a UX Pe3yNIbTATOB; HABBIKOM KOJIIEKTHBHOTO PENICHUS SKCIIEPHMEHTAIBHBIX 3a/[a4; METO1aMi 00paboTKY 1 aHaIn3a
SKCIIEPUMEHTANILHON U TeopeTHuecKol pu3ndeckoil nHGopManuy; MeTOAaMH aHaInu3a JOCTOBEPHOCTH MOTYy4EHHBIX
9KCIIEPUMEHTANBHBIX PE3YIIBTATOB, HX COOTBETCTBUS TEOPETHIECKUM IIPEACTABICHUSIM

B pe3yjabTaTe 0CBOCHUS TUCHUIIIMHBI oﬁyqaloumﬁcsn JOJIZKEH

3.1

3HaTh:

3.1.1

0COOEHHOCTH OpraHU3aIMK YIeOHOTO MPOIIecca B YHUBEPCUTETE; Oa30BbIe MOHITHUS, MOAENH, OAXOABI K aHAIU3Y
(hu3uHecKuXx SBJICHUH, METO/IbI 00Pa0OTKHU pe3yIbTaTOB HKCIIEPUMEHTOB M OLIEHKH OMINOOK N3MEPEHU;

3.12

MPUHIUIIBI OpTraHu3alun COBMECTHOM pa6OTI)I B HAY4YHBIX I'pymnax u ApYrux MaJibIX KOJUICKTHBAX HCHOHHHTeHeﬁ;
OCHOBBI TCOPHUH, IPUHIUIIBI 1 METOIbI (pI/I3I/IKI/I, METOABI SKCIICPUMCHTAJIbHBIX I/ICCJIC,I[OBaHI/Iﬁ B (I)I/BI/IKC; TIPUHOUIIBI
OpraHu3annu (bHSH'{eCKOFO OKCIEPUMCEHTA, IPUEMBI U 0COOCHHOCTH HCIIOJIb30BaHUS HSMCPHTGHBHOﬁ arrapaTrypsbl

3.2

YMerTh:

321

3¢ QeKTHBHO OpPraHU30BaTH CBOIO CAMOCTOSTEIBHYIO JEeATENbHOCTD; HCIIOIb30BaTh 0A30BBIe TEOPETHIECKUE 3HAHUS
paszenoB obuiel GU3NKK I aHAIKU3a Pe3YNIbTaTOB (HU3UYECKUX SKCIIEPUMEHTOB U IIPHHIUIIOB PaOOTHI
JKCIIEPUMEHTAJIBbHBIX YCTAHOBOK;

322

paboTtaTh B HAY4YHOM TpyIe, pacupeaesss 0013aHHOCTH 1O MPOBEICHHIO SKCIIEPUMEHTa, (UKCALIUU PE3YIbTaTOB
U3MEPEeHH; IOHUMAaTh, CHCTEMaTH3UPOBaTh, U3J1araTh ¥ KpUTUYECKH aHAJIU3UPOBATh PE3yIbTaThl IPOBEICHHBIX
(hU3NUECKUX IKCIIEPUMEHTOB; IIPOBOANUTH (PU3HUYECKHE IKCIIEPUMEHTHI, (PUKCUPOBATh U 00pabaThIBaTh PE3yIbTaThI
W3MEPEHHH, JIeaTh BHIBO/BI U3 MTOJIyYEHHBIX PE3yIbTaTOB

33

Baaners:

331

HaBBIKAMH CaMOCTOATENILHOIN paboThl ¢ y4eOHO! U HaAY4HOU JINTEPaTYpOii;

332

HABBIKOM BBITIOJTHEHHUST (PU3NIECKHUX HKCIIEPUMEHTOB, 00pabOTKH U aHAM3a X PE3YJIbTaTOB; HABBIKOM
KOJUIEKTUBHOT'O PEIICHHs SKCIIEPUMEHTAILHBIX 3a/1a4; METOJIaMHi 00paOOTKH U aHaIM3a SKCIIEPUMEHTAIBHON 1
TeopeTrdeckol Gpuznueckoil HHGOPMAINK; METOIaMH aHAIN3a JOCTOBEPHOCTH HOIyIeHHBIX SKCIIEPHUMEHTAIBHBIX
pe3yIbTaTOB, X COOTBETCTBUS TEOPETHUYECKUM MPENICTABICHUIM

4. OFBEM JUCIIMIIJIMHBI (MOAYJIS)

O6Lwaa TpyooeMKoCTb

16 3ET

B TOM 4YHCJIC :

YacoB 1o yueOHOMY IUIaHYy :

ayJUTOPHBIE 3aHATHUS :
caMoCToOsITebHas padoTa :

360

576

3auethl 1,2,3,4,5,6
216

Bugs! koHTpoONI B cemecTpax:

5. CTPYKTYPA U COJIEP)KAHUE IMCLUILIAHBI (MOLY.JIS)

Kon HaumenoBanue pa3/iejioB U TeM /BU/I 3aHATUS/ Cemectp | Yacos Jlutepatypa
| 3aHATUS [ Kvpc
Pazgen 1. ®usuyeckuii NPaKTHKYM 110 MeXaHUKe
1.1 N3mepenus, ommbky u3MepeHuit, 00paboTka pe3ysIbTaTOB U3MEPEHHUI. 1 12 JI1.1 JI1.3 J11.4J12.7
Msmepenue nuHeHHbIX BenunH. OO0pab0TKa NPSMBIX U KOCBEHHBIX JI2.8 J12.13J13.3
U3MEpEeHHUH. YIpaskHEeHHs 10 pacyeTy omuOoK. MeTo HauMEHbIINX JI3.6 JI3.7 JI3.11
KkBajpaToB. /J1ab/ D1 52 D3 D4 35 D6
27
1.2 IIpakTHKyM 1O MEXaHHKE MaTepHaIbHOH ToukH /J1ab/ 1 20 JI1.1 J11.3 J11.4J12.7
JI12.8 J12.13J13.3
JI3.6 JI3.7 J13.11
31 32 33 24 35 56
97
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1.3 [IpakTukyM 10 MeXaHHKe TBeporo temna /J1ad/ 20 | JI1.1J11.3 JI1.4J12.7
JI12.8 J12.13J13.3
JI3.6 J13.7 J13.11
013233 34 35 26
27
1.4 IIpakTHKyM O MEXaHUIECKUM KOJIeOaHUsIM 20 | JI1.1J11.3 JI1.4J12.7
/J1a6/ JI12.8 J12.13J13.3
JI3.6 J13.7 JI3.11
013233 34 35 26
27
1.5 ITonroroBka K 1abopaTOpHBIM pabOTaM: 03HAKOMIICHHE C TEOPETHYECKUMHU 36 JIT.1J11.3 JI1.4J12.7
OCHOBaMH, YyCTPOUCTBOM M MPUHIIUIIOM pabOTHl YCTAaHOBKH, IJIAHOM JI2.8 JI2.13J13.3
3KCHEPUMEHTAIBHOIO UCCIEAOBaHUS, IOATOTOBKA 3arOTOBKU OTYETA. JI3.6 JI3.7 JI3.11
Brimonnenne pacyeToB o 00paboTKe pe3ynbTaToB U3MEPEHHH, CPABHEHUIO C D132 33 34 35 26
TEOPETHYECKUMHU MOJISISIMHU, HATJISAHOE TIPEACTABIICHUE PE3yIbTaTOB B 97
(dhopme TabauIl ¥ rpadUKOB, MTOATOTOBKA OTYETOB IO JJA0OPATOPHBIM
pabotam. /Cp/
Paznen 2. ®u3nyeckuii IPaKTHKYM 110 MOJIeKYJIAPHOI dusuke
2.1 IIpakTukym 1o MonekyispHoi ¢usuxe /J1ad/ 24 | JI1.1J11.5J12.4 J12.7
JI12.10 J12.13J13.2
JI3.3J13.13
D132 33 54 35 26
97
2.2 IMpakTuky™m 1o TepmoauHamuke /J1ad/ 24 | JI1.1 J11.5712.4 J12.7
JI12.10 J12.13J13.2
JI3.3J13.13
013233 34 35 26
27
2.3 [TpakTHKyM 1O TUAPOCTATHKE M THIpoAnHaMuKe /J1ab/ 24 | JI1.1 J11.3 JI1.5J12.4
J12.7 J12.10
J12.13J13.2 J13.3
JI3.13
D132 33 54 35 26
o7
2.4 TTonroroBka K J1abOpaTOpPHBIM pabOTaM: 03HAKOMIICHHE C TEOPETHYECKUMHU 36 JIL.1JI11.3 J11.5712.4
OCHOBaMH, YCTPONCTBOM U MPUHIIUIIOM PaOOTHI YCTAaHOBKH, TUTAHOM J12.7 J12.10
9KCIIEPUMEHTAILHOTO UCCIEA0BAHUS, IOJATOTOBKA 3aTOTOBKU OTUETA. J12.13]13.2 JI3.3
Brimonmnenne pacdeToB mo 00paboTKe pe3yabTaTOB U3MEPEHHA, CPABHEHHUIO C JI3.13
TEOPETUYECKUMU MOJEIISIMU, HAIIAHOE NIPEACTABICHUE PE3yIbTaTOB B 30132 33 2435 26
(hopme Tabauil ¥ rpadUKOB, MOATOTOBKA OTUETOB M0 JIAOOPATOPHBIM 27
paboram. /Cp/
Pa3ges 3. ®u3ndecKuii MPAKTHKYM M0 3JeKTPUYECTBY H MATHETH3MY
3.1 IIpakTuxym 1o snexrpuuectsy /J1a6/ 24 | JI1.1J11.2J12.3 J12.7
J12.9J13.3 J13.4 J13.9
JI3.14
D132 33 54 35 26
27
32 IIpaktukym o maruerusmy /J1a6/ 24 JIT.1J11.2J12.3 J12.7

J12.9J13.3 JI3.4 JI3.9
JI3.14
0132 33 54 35 26
97
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33 IIpakTHKyM IO 31€KTpOMarHUTHBIM Koaebanusm /J1a6/ 24 |JI1.1J11.2J12.3 J12.7
JI2.9J13.3 JI3.4 JI3.9
JI3.14
01092 33 54 35 D6
27
34 IMoaroroBka k 1a00paTopHBIM paboTaM: O3HAKOMJICHHE C TEOPETHUECKHUMU 36 JIT.1J11.2J12.3 J12.7
OCHOBaMH, YCTPOHCTBOM U TIPUHIIUIIOM pabOTHI YCTAHOBKH, TLIAHOM JI2.9J13.3 JI3.4 JI3.9
9KCIIEPUMEHTAILHOTO UCCIIEA0BAHUS, IOJArOTOBKA 3aTOTOBKU OTUETA. JI3.14
BerInonHeHe pacueToB o 00paboTKe pe3ybTaTOB H3MEPEHUH, CPABHEHUIO C 213233543536
TEOPETUYECKUMU MOJIEIISIMU, HAIIAHOE NIPEACTABICHUE PE3yIbTaTOB B 97
(hopme TabnuIl ¥ rpadUKOB, MTOATOTOBKA OTYETOR IO JJA00PATOPHBIM
pabotam. /Cp/
Paznen 4. ®uznyeckuii NpaKTHKYM MO ONTHKE
4.1 ITpakTHKyM 10 FreOMETPUUYECKON 1 BOIHOBOM onTuke /J1ab/ 36 |JI1.1J11.6 J11.7J12.1
JI2.6 J12.7
J12.12J13.3 JI3.5
JI3.10 J13.12
30132 33 2435 26
97
4.2 TIpakTHKyM MO0 KBaHTOBO# ontuke /J1ab/ 36 | JI1.1J11.6 JI1.7J12.1
J12.6 J12.7
JI2.12J13.3 JI3.5
JI3.10 JI3.12
0122 33 34 235 D6
cy
43 TToaroToBka K JJaOOpaTOPHBIM PabOTaM: 03HAKOMIICHHE C TEOPETHUCCKUMHU 36 JIT.1 JI1.6 JI1.7J12.1
OCHOBaMH, yCTPOUCTBOM U IPUHIUIIOM pabOThl YCTAaHOBKH, IJIAHOM J2.6 J12.7
9KCIIEPUMEHTAIHHOTO UCCIIEAOBAHUS, IIOATOTOBKA 3aTOTOBKH OTUYETA. JI12.12J13.3 JI3.5
Berinonnenne pacyeToB o 00paboTKe pe3yIbTaTOB U3MEPEHHH, CPABHEHUIO C JI3.10 JI3.12
TEOPETUIECKIMH MOJICIISIME, HATIISAHOE TIPEACTaBlIeHHE PE3yIbTaTOB B 213233 32435526
¢dopme Tabdau1 u rpadUKoB, IOATOTOBKA OTYETOB 10 J1a00PaTOPHBIM cy
pabotam. /Cp/
Pazgen 5. ®usuyeckuii NPAaKTHKYM 110 aTOMHOH Qu3nKe
5.1 IIpakTuxkym no ¢usuke atomoB /J1a6/ 18 | JI1.1JI1.7J12.5 J12.7
JI2.11J13.1 JI3.3
JI3.8 JI3.15
D132 33 34 35 26
27
5.2 |IIpaktuxkym no ¢usuke monexys /J1ad/ 18 | JI1.1 JI1.7J12.5 J12.7
JI2.11J13.1 JI3.3
JI3.8 JI3.15
0102233 24 35 26
27
53 TTonroroBka K JJaOOpaTOpPHBIM pabOTaM: 03HAKOMIICHHE C TEOPETUYECKUMH 36 JIT.1 JI1.7J12.5 J12.7
OCHOBaMH, YCTPOHCTBOM U TIPUHIIMIIOM pabOThI YCTAHOBKH, TUIAHOM JI2.11J13.1 JI3.3
9KCHEPUMEHTAIILHOTO MCCIIE0BaHMs, IOATOTOBKA 3arOTOBKH OTYETA. JI3.8 JI3.15
Brinonnenue pacueroB o 06paboTKe pe3ysIbTaTOB H3MEPEHUH, CPABHEHUIO C 2192 33 54 D5 D6
TEOPETUYECKUMH MOJIENIIMH, HATJIAIHOE NIPEJICTABICHNE PE3yIbTaTOB B o7
(hopme Tabaui ¥ rpadMKOB, IIOATOTOBKA OTYETOB 110 J1a00PaTOPHBIM
paboram. /Cp/
Paznen 6. ®usnyeckuii NPaAaKTHKYM N0 (PU3MKe AaTOMHOIO s1Apa U
3J1eMEeHTAPHBIX YaCTHL
6.1 IpakTukym 1o ¢gusuke aTOMHOTO sinpa /J1ad/ 18 [ JI1.1J11.7J12.2 J12.7
JI2.11J13.1 JI3.3
JI3.8 JI3.15
013233 34 35 26
o7
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6.2 [MpakTukyM no GU3MKe FIeMEHTapHbIX yacTull /J1ab/ 6 18 [JI1.1 J11.7J12.2 JI2.7
JI2.11J13.1 JI3.3
JI3.8 JI3.15
013233 34 35 26
27
6.3 IToaroroBka k mabopaTopHbM paboTaM: 03HAKOMIIEHHE C TEOPETHIECKUMU 6 36 JIT.1 JI1.7J12.2 J12.7
OCHOBaMH, yCTPOUCTBOM U IPUHIUIIOM pabOThl YCTAaHOBKH, IJIAHOM JI2.11J13.1 JI3.3
9KCIIEPUMEHTAJIBHOTO HCCIIEJOBAHUS, IOATOTOBKA 3aTOTOBKH OTYETA. JI3.8 JI3.15
Brinonnenue pacyeToB o 00paboTKe pe3ynbTaToOB U3MEPEHHH, CPABHEHUIO C 013233 34 35 26
TEOPETHYECKUMHU MOJIEISIMHU, HATJISAHOE TIPEACTABIICHUE PE3yIbTaTOB B 27
(hopme TabauLl ¥ rpadMKOB, MTOATOTOBKA OTYETOB 110 J1a00PaTOPHBIM
pabotam. /Cp/

6. POHJ1 OHEHOYHBIX CPEJCTB

6.1. Ilepeuens BUIOB OLIEHOYHBIX CPEACTB

OTyeT no 3aJaHusIM.
KoHTposbHbIE BOTIPOCHL.

6.2. TunoBbie KOHTPOJIbHBIC 3aIaHUAA U HHbIC MaTepHUaJIbl Il TeKyl_[Ieﬁ aTrreCcranuu

1. 3aBHCHT 1M IEpHO KONeOaHUH (PU3NIECKOTO MasiTHUKA OT €r0 Macchl?

2. Coopmynupyiite Teopemy [ 'roiirenca-1teiiHepa.

3. Kak BIuSIOT Ha TOYHOCTD ONpEIeNeHUs] g KoeOaHus TeMIIepaTyphl, Cuila TPEHHS, aMIUIUTy/a KoJdeOaHui MasTHUKA?

4. [louemy onpeneneHue g NPOU3BOAUTCA O0Iee TOUHO C IIOMOIIBI0 000POTHOT0, @ HE MATEMAaTH4eCKOro MasiTHUKa?

5. Haiinure npuBeIeHHYIO JUIMHY U IEPUOJ KoJieOaHHi (PU3NUECKOTO MasiTHUKA, MPEACTABIAIOIETO0 COO0H OHOPOIHBIIN CTEPKEHB,
uMmeromuii  umHy L 1 Maccy m, OABEUICHHBIN 32 OMH U3 CBOMX KOHIIOB.

6. Kax Oyner Bectu ce0s1 puznuecknii MasTHHK, €CIM COBMECTUTH TOUKY €0 MOABEcCa C IEHTPOM Macc?

7. Ilpn KaKoM pacCTOSHUU OT LIEHTPA MAcCC JI0 TOUYKH I0J[BECA EPUOJ] KOIeOaHUil MasTHUKAa MUHUMAaJIEH?

8. UTo noHMMaloT 1oJ1 YriaoBoi ckopocThio? Kak HampasiieH 3TOT BEKTOP U YEMY PaBEH €ro Moyib?

9. Kakas BenMYMHa Ha3bIBA€TCS MOMEHTOM MHEPIMH Tella OTHOCUTENFHO 0cu? CKOJIBKO MOMEHTOB HHEPLUH MOKET UMETh JaHHOE
Teno? Uto nmpou3oiiieT ¢ MOMEHTOM MHEPIIMH, €CIIH OCh IIEPEMECTHTh ITapajuIeIbHO caMoii cebe, yaamsisich oT Tena? M3 MHOXXecTBa
HapayIebHBIX Oceil 4eM XapakTepHa Ta, OTHOCUTEIEHO KOTOPOH MOMEHT HHEPIIMH MUHUMAJICH?

10. Otkyna cienyer, 4TO MOMEHT MHEPLUH TeJla paBeH CyMMe MOMEHTOB HHEPIHH OTAEIbHbIX ero yacteit? Kak 3To monoxenue
MOKHO HCIIOJIb30BaTh ISl BEIYUCIEHHS MOMEHTA HHEPIIUHU T CI0KHON GopMbI?

11. JlaiiTe onpezneneHne MOMEHTA CUIIbI, MOMEHTA HHEPLIUH, TUHEHHOTO U YIJIOBOTO YCKOPEHUs. BrIBeuTe CBSI3b TMHEHHOTO U
YIJI0BOTO YCKOPEHHUSL.

12. Kak cBs3aHa CKOpOCTb paclpoCTpaHeHusl KojieOaHUH C yIIPYroCThio Cpebl?

13. O0BACHUTE BOSHUKHOBEHHUE CTOSYMX BOJIH. KakoBBI 0COOCHHOCTH CTOSTYMX BOJH?

14. TTouemy cTostuue BOJIHBI HE NIEPEHOCAT SHEPTUU?

15. Kak n3mensiercs paza 3ByKOBOH BOJIHBI IPU OTPAKEHUH OT MPEISATCTBUS?

16. OxapakTepu3yiTe pa3iInuus MKy KPHCTAUTMYECKUM 1 KHUJIKUM COCTOSIHUSMH OJIHOTO ¥ TOTO K€ BEIECTBA C TOUEK 3PEHUSL: )
TEPMOANHAMUKH; 0) MOJIEKYISPHO-KHHETHIECKOH TEOPUH.

17. Ilpumenumsl win Het | u 11 Hayana TepMOIMHAMUKY K TIpoLieccaM IUIaBlieHus U Kpuctaum3anun? OTBer o0ocHYyiiTe.

18. Ilepeuncnure TepMOIMHAMUYECKUE NTAPAMETPhI, U3MEHSIOIINECS [IPU IUIaBJIEHUH U KPUCTAIUIM3AIMY, YKAXKUTE HAIIPaBICHUS
JTUX U3MEHEHUM.

19. Kak n3mensiercs teroemMkocts Cp  BelecTBa, kakosa BennunHa Cp nipu ¢pazoBom nepexoae I pona?

20. Jlaiire onpezneneHne NOHATUN «XUMHUUYECKHA OTEHIUA» U «IHEPTUs aKTUBAIIMK TEPMOAMHAMUYECKON CUCTEMBI».

21. IToueMy UMEHHO pa3IHyre XUMUYECKHIX ITOTCHIHAIOB BEIIECTBA B KPUCTAIIIMIECKOM H JKUIKOM COCTOSHHAX 00YCIOBINBAET
BO3MOXXHOCTH (ha3oBoro repexona I pona?

22. IlepeuncnuTe 1 0OXapaKTEPU3yHTE CTAANU U3MEHEHHS COCTOSIHUS BEIIECTBA IIPU HATPEBE M OXJIAXKICHUH C TOUYKH 3PEHIS: a)
TEPMOJIMHAMUKH; 0) MOJIEKYJISIPHO-KHHETHYECKOI TEOPHH.

23. OOBSACHUTE MPUYUHBI U3MEHEHHUS SHTPOIINHU CHCTEMBI KPUCTAIIT -)KUAKOCTh IPH  TIOBBIILICHUH U TOHIKEHUH TEMIIepaTyphl.
24. DHTpONHS SBISETCS aJINTUBHOMN BEJIMYMHOM; IEPEUNCIINTE U 0XaPaKTePU3YITE OTAEIbHbIC YICHBI SHTPOIIUU CUCTEMBI
KPHUCTaJUI-KUJKOCTb.

25. Uto Takoe SKBUIIOTCHIUAIbHAS TOBEPXHOCTH?

26. Jlokaxure OPTOrOHAIBHOCTh CUJIOBBIX JIMHUHM M 9KBUIIOTEHLMAILHBIX IOBEPXHOCTEN B 3JIEKTPOCTATUYECKOM IIOJIE.

27. B uem oTaMuue NPOBOJHUKOB, ITOJYIIPOBOJHUKOB H U30JISTOPOB?

28. Ou3nueckuii CMBICIT SHEPTHH aKTUBAIUN HOCUTENIEH B IOTYNIPOBOIHHUKE?
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29. Kak gBmKeTcs 2JIEKTPOH B OJHOPOIHOM MarHUTHOM IoJe?

30. Kakas cBsi3p Mexay sBineHneM Xoiuia u cuitoit JlopeHua?

31. Ompenenure noHATHE "OABMKHOCTh HOcuTens 3apsina’. Kak cBs3aHa MOABMKHOCTD 3apsizia ¢ 3JIEKTPOIPOBOIUMOCTHIO
BelecTBa?

32. Yro Takoe MarHuTHast BOCIIPUMMYHUBOCTD BelecTBa?

33. Yem oTigaroTcs aua- U GeppoMarHUTHBIE BellecTBa?

34. Kakoii 3HaK MMeeT MarHUTHas BOCIIPUUMUYHUBOCTS JUISl IUaMarHeTUKOB, TapaMarHeTUKOB, (peppoMarHeTUKoB?

35. Kak cBs3aHa MarHuTHas BOCIIPUUMUYUBOCTh C MArHUTHOW IPOHHUIIAEMOCTBIO?

36. UeM eppOMarHeTHKH OTIMYAKOTCS OT APYTUX BEISCTB?

37. Yto takoe nomen? [louemy peppoMarHeTik pa3ouBaeTcsi Ha JOMEHBI?

38. Kak npoucxout HaMmarHu4uuBanue (heppoMarHeTUKOB?

39. Uto Takoe e ructepe3uca? Kakue mpuinHb ee BBI3BIBAIOT?

40. Kakue xonebanus Ha3bIBaloTCs 3aTyXxaromuMu? [loueMy NpoucxouT 3aTyxXxaHue CBOOOIHBIX KONeOaHUH B peabHbIX KOHTYpax ?
41. Yto moHMMAIOT 10 KO GHUIMEHTOM 3aTyXaHHUs, JJorapupMuIeckuM nekpemeHToM? KakoBa CBSI3b MeXIy HUMH?

42. Kakoii pa3psi Ha3bIBaeTcs aneproaAndeckuM? UTo MOHUMAIOT 0] KPUTHUECKUM 3HAUCHUEM CONPOTHUBIICHUS U YEMY OHO
paBHO?

43. HauepTute cxeMy HOCIEI0BATENbHOIO (IapalieIbHOr0) KOHTYpa. OOBsACHUTE MPOLECCH], IPOTEKAIOINE B KOHTYPE NPU
TIOJIKIIFOUYEHUH K HEMY HCTOYHHKA IIEPEMEHHOT0 HAIIPSKEHHUSI.

44. KakuM 00pa3oM ONHUCHIBAETCS COMPOTHUBICHUE KOHTYpa NEPEMEHHOMY TOKY?

45. Kak coOCTBeHHas 4acTOTa KOHTYpa 3aBUCHT OT ero mapameTpoB? Kak 1oOpOTHOCTH KOHTYpa 3aBUCHUT OT €ro ImapameTpoB?
46. Ha3oBuTe OCHOBHBIE I€TaJIM ONTUYECKOM YaCTH MUKPOCKOIIA, UX Ha3HAUEHHUE.

47. Kak onpeznesstor JIMHeHHOe yBEeIMYeHne MUKPOCKOTa?

48. B uem ornune abCOMIOTHOTO U OTHOCUTEJILHOTO TIOKa3aTess IPEIoMIICHUs?

49. CopmynupyiiTe OCHOBHBIE 3aKOHBI OTPaKEHHS H TIPETIOMIICHUSL.

50. KakoBa cBs13b noka3zaTesisi IpeJIoMIICHHS CPEIbl U CKOPOCTH CBETA B HEl?

51. Yro Ha3bIBAIOT JUIMHOW KOTE€PEHTHOCTH, BpEMEHEM KOTE€PEHTHOCTH?

52. B yeM oTiH4Me reoMeTpUYECKO pasHOCTU X0Ja Jydel OT ONTHYECKOH pasHocTH Xona?

53. 3anumuTe ycnoBus HHTEP(EPEHIIMOHHOTO MAaKCUMyMa U MUHUMYMa.

54. Kakoe (TeMHOE WIH CBETJIOE) MATHO OyIeT B IEHTpe HHTEPPEPEHIIMOHHOI KapTHHBI Kojiel HeloToHa npu HabmroneHnu B
orpakeHHOM cBeTe? OOBICHUTE 3TO.

55. YUem orpaHu4HMBaeTCs NpeebHas TONIUHA cllost uHTeppepeHunu? [TouemMy npu 0THMX CBETOPHUIBTPAX BUIUMOE YUCIIO KOJIEIl
OobIlle, IpU APYTUX MEHBIIIE?

56. Kak anekTpoHHast TeOpusi OOBSACHSET SBJICHHUS AUCTIEPCUH?

57. Yro Takoe HOpMasbHas U aHOMaJIbHasl AUCIIepCHs cBeTa?

58. Uro Takoe paspemiaronias CnocoOHOCTh, OT YEr0 OHA 3aBUCUT?

59. YUem orimuaercs AU(GPAKIMOHHBINA CIIEKTP OT MPU3MATHYECKOTO?

60. Chopmynupyiite npunnun [ oiirenca- ®penens.

61. B uem 3aximouaetcs Metos1 30H Openens?

62. Kak n3Mensiercss KapTHHA Ha DKpaHe B 3aBUCHMOCTHU OT YMCJIa OTKPHITHIX TU(PPAKIUHA Ha KPYTJIOM OTBEPCTUU?

63. Beieectu 3axoH Byrepa-JlamGepTa.

64. Kaxk 00BsICHUTH HANIM4KE OKPACKH y IPO3PaUYHbIX Ten?

65. Kakoii cBeT Ha3bIBAIOT IJIOCKOIOJIIPU30BAHHBIM ?

66. Uro Takoe onTuyeckas och B kpuctramwie? Kakue miockocTu Ha3bIBalOT IJIaBHBIMU?

67. B 4eM COCTOHT SIBJICHHE JBOMHOTO JIy4eTPEeIOMIICHUS?

68. Kak noy4uTh KpyroBylo U 3JUIMITHUECKYIO HONAPU3AINI0?

69. Kakue Marepuansl 001aJal0T CBOWCTBOM HCKYCCTBEHHOTO JTBOWHOTO JIyYETIPEIIOMIICHHUS M TP KaKUX BO3JICHCTBUSAK?

70. Kakoe B3aumoeiicTBHE SIBISETCS ONMPEASIIAIOIUM AJIsl IOHMMaHUS CTPOEHUS aToMa?

71. Kako# 13 METOZOB MO3BOJISIET U3MEPUTD 3apsiJl 3JCKTPOHA ¢ HAMOOJIbIICH TOYHOCTBIO?

72. Kaxuie U3 THIIOB B3aUMOAEHUCTBUI UMEIOT OTPaHUYECHHBINA paguyc NeUCTBH?

73. U3 noknanga O. Pesepdopaa "Dnekrpuueckoe crpoeHue Bemecta" (1923r.): "XoTs Mbl MOXKEM ObITh YBEPEHHBIMH, YTO
IPOTOHBL U BJIEKTPOHBI - ITO MIPE/ICNIbHbIE CTPYKTYPHBIE €AUHUIIBI BceX aTOMOB..."  CoriacHbl Jid BeI ¢ 3TUM yTBepxIcHUEM?
HoBonsr "3a" wnun "npotus".

74. 3apsaz B eqUHHULAX 3apsi/ia IEKTPOHA paBeH +1; Macca B eJMHHUILIAX MAcChl JJIEKTPOHa cocTaBiieT 1836,2; ciuH paseH 1/2. 910?
75. DddekTuBHOE ceYeHNE B3aUMOICHCTBHUS - 3TO?

76. ToueuHsle 3apsHKEHHBIE YACTHULBI PACCEHBAIOTCSA Ha PABHOMEPHO 3apsDKEHHOM IIape (BELIECTBO LIapa IPO3padyHo AJS YACTULL).
IIpu Hen3MeHHOM 3apsie Mapa ¢ yBEeIMYEHHUEM €ro pajnyca YIibl OTKIOHEHHUS YacTHII. ..

77. IloTok anb(ha-4acTUI] pacCEUBAETCSI TOHKOM MUIIEHBIO U3 CBUHIIA. JIETEKTOp YCTaHOBIIEH HOA YriaoM 30 OTHOCUTENBHO
MIepBOHAYAILHOTO HANPABICHNUS ABM)KEHHS YaCTHI U perucTpupyet k umr/c. Kak n3MeHsATCS MOKa3aHUs JeTEeKTopa, eciu aibda-
YaCTHIbl 3AMEHUTh Ha IPOTOHBI TOH ke ckopocTH?

78. Ecnu B oneiTe ®@panka u ['epiia mapsl pTyTy 3aMEHUTH Ha BOJOPO, TO TIPH KAKOWH Pa3HOCTH MOTEHIIUATIOB MEXIY
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KaTO/IOM H CETKOM MPOU30UIET criajg ToKa?

79. B onbitax lllTepHa u I'epiaaxa moTok aToMOB cepedpa U3MEHUI HallpaBJIeHUE IBUKEHUSI B MATHUTHOM T1oJie. KakoBbl
HEO0OXOIMMBIE YCIIOBHS YCIIEITHOCTH MTPOBEIECHHS 0A00HOTO OIbITa?

80. Kakoii sHeprueii (B k3B) noinken o0afaTh KBaHT M3JIy4eHHs, YTOOBI IIPH KOMIITOHOBCKOM PacCEsHUH Ha ITOKOSIIEMCS
3JIeKTpoHe Ha yroi 90 njrHa BOJHBI €r0 yIBOMIACh?

81. PaboTa BbIXO/a DIICKTPOHOB M3 HUKEIS cocTaBisieT 4.84 3B. MoxHO 1T HaOII01aTh OIHOAJIEKTPOHHBIH GoToaddekT Ha
(hoTokaroze U3 HUKEINA, 00JIydast ero MOIIHBIM HCTOYHUKOM BUJMMOTO CBETa?

82. Kaknm u3 HIDKE TIepevIrCIeHHBIX 3aKOHOMEPHOCTEN O JIMHSAETCSI KOMIITOHOBCKOE paccenBaHue?

83. IHTeHCUBHOCTb CBETa, NaJalolero Ha ¢poTokaTo, yMeHbunaachk B 10 pas. IIpu 3ToM ymMeHbIMIACH(-0Ch)?

84. OCHOBHBIM COCTOSTHHEM HA3BIBAIOT TAKOE COCTOSHHUE, B KOTOPOM?

85. IIpo3payHOCTh NPSAMOYTOJIBHOTO MOTEHIIMAIBHOTO Oapbepa ISl 3JIEKTPOHOB ¢ 3Hepruei 5 3B pasna 0.1. Uemy oHa Oyzaer paBHa
NpY YBEIMYCHUH IIUPUHBI Oaphepa B 2 paza?

86. Pemas ypasuenue IlIpenunrepa Hesb3s HaiiTu?

87. CpaBHHBaeM JABIKEHHUE TIaHETHl BOKPYT COJHIIA U 3JIEKTPOHA B aTOME.

88. IIpuHaUIe)XHOCTD CIIEKTPaIbHON JIMHUYM OJHOM U3 cepuil aroma Bopopoja (Jlaiimana, bansmepa, Iamena u 1p.) onpenensercs?
89. Bo1opo/10110/100HbIiT aTOM MOKHO MOJYYHTh M3 aTOMa BOJIOPO/a, 3aMEHUB IMPOTOH HA YACTHILY C IPYTOil Maccoil u TeM ke
3apsioM (IEHTPOH) WM Ha YacTHUILy ¢ OOJNBIIMM 3apsZIOM M IPUMEPHO TOH ke Maccoil. B KakoM U3 3THX CllydyaeB U3MEHEHHUS B
CrieKTpe OyIyT 3HAYUTEIbHEH?

90. B 0003HaYeHNU KBAaHTOBOTO COCTOSIHUS 2p OyKBOH onpesieneHo?

91. Haiinute HanOOMbBIIYIO JJTUHY BOJHBI B YIBTPAQHOICTOBOW CEPUH CIIEKTPa BOAOPOIA.

92. AtoM Bogopo/a Iepelies U3 OCHOBHOI'O COCTOSIHUS B COCTOSIHHUE C IJIABHBIM KBAHTOBBIM YHCJIOM 1, TIPH 3TOM a0COJIIOTHAS
BEJIMYMHA MTOTEHIINAIBHOM SHEPTUU B3aUMOAEHCTBHS AJIEKTPOHA C ApOM yMEHbIIMIAch B 5 pa3. [Ipu nocrienyromem nepexoze u3
COCTOSIHUS C TJIaBHBIM KBaHTOBBIM YHCJIOM N B COCTOSIHUE C TJIaBHBIM KBaHTOBBIM YHCIIOM M a0CONIOTHAS BEIUYHHA
TIOTEHIMAIbHON YHEPTUH B3aUMOJICHCTBHUS 3JIEKTPOHA C SIPOM OISITh yMEHbIIWIACh B 5 pa3. Onpenenure m.

93. TIpu nepexo/ie U3 COCTOSHUS C TJIABHBIM KBAaHTOBBIM YHCJIOM N = 1 B COCTOSIHUE C TJIaBHBIM KBAHTOBBIM YHCJIOM M = 2
BOJIOPOJTIOTIOTOOHBII HOH HEKOTOPOTO 3JIEMEHTA TIOTJIONIAET KBAHT cBeTa ¢ dHeprueii 40.87 5B. IoHOM KaKoro XMMHU4YeCKOTO
3JIEMEHTA OH fABJIeTCA?

94. B onbitax llltepHa u ['epiaxa moTok aTOMOB cepebpa U3MEHIT HAITPaBJICHUE IBU)KCHHUS B MATHUTHOM ToJie. Kakum cBoiicTBOM
JOJDKEH 001afaTh aTOM JJIsI yCHELTHOTO MPOBEICHUS [T0JJOOHOTO OnbITa?

95. Bo3MorkHa Takasi CHTyalys, YTO MAarHUTHBII MOMEHT aToMa paBeH HYII0, 8 MEXaHHIECKUH oTamdeH oT Hyis1? Ecim na, To mpu
KaKOM ycJI0BUM?

96. UTo MOYKHO CKa3aTh O BO3MOXKHBIX 3HAYCHHUAX MPOCKIUH OPOUTATIHFHOTO MOMEHTA UMITYJIbCA BJIEKTPOHA B aToMe?

97. OtHOCHUTENBHO YpoBHS DEepMU MOXKHO CKa3aTh, 4TO 3T07

98. Yro MBI TOHUMAaEM I0oJ OeTa-4acTULeH?

99. KakoBa Macca Gera-qactui? CpaBHUTE ¢ MAacCOM IIPOTOHA.

100. Tun pacniana. OCHOBHOM 3aKOH PaMOAaKTUBHOIO pachaja.

101. ITepuon monypacnana. PagroyrineponHsiii anamms.

102. [TosicHuTe CMBICH BETUYMH, BXOISIIMX B 3aKOH PaIMOaKTUBHOIO pacrnaja.

103. Kaxk onpenenuTs meproA moxypacnaga KOPOTKOKHUBYIIETO H30TOTIA.

104. TTouemy MeTox OIpeeIeHUs TIEPHO/Ia TTOTypaciaia, NPUMEHSIOUIHCS B paboTe, He UCIIONIB3YeTCs ISl ONpeesICHUs IepHoIa
0JTypaciazia KOpOTKOKUBYIIETO H30TOTIA.

105. U3 yero cocrout anbda-yactuna?

106. 3apsin anbdha-gacTHIbl (AIEKTPUICSCKH).

107. CpaBHute pazMep anb(a-4yacTUIBl C pa3MEepPOM, HallpuMep, sapa ypaHa-238.

108. Tlo xkakoMy NpHU3HAKY JIeMEHTapHbIe YaCTUIIBI Pa3aessIoTcest Ha 0030HBI B pepmuonbl? [Toyemy? Uro rmacut [IprHIMI
Taymu?

109. YTto Takoe MArHUTHBIA MOMEHT 3JIEMEHTApHOU YacTHIbI? AJlb(ha-uacTUIbl?

110. C xaxoii 11eqbi0 BBOJUTCS IPUHIUI HEPA3TMIUMOCTH MUKPOYACTHULL?

111. Omneit Pe3epdopiaa mo paccenBanuio anbda-4acTHil.

112. ®opmyna Pesepdopaa.

113. DddexTrBHOE ceueHue.

114. Snepnas Mmoznenb aToma. DHEprus CBS3U.

115. OcHOBHO 3aKOH paJH0aKTHBHOTO pacriaja.

116. 3akoHomepHOCTH anbda-pacnana. MexaHu3M pacnaja.

117. TloTeHnnan B3auMOACHCTBHS alib(a-dyacTUIBI C SIPOM.

118. TIpoxoxneHue anbdha-4acTull yepe3 MOTCHIMAIbHBII Oapbep sapa.

119. Kak 0ObACHUTD JIMHEHHBIN CIEKTp anb(a-4acTHil, HCITyCKaeMbIi paJIMOAKTUBHBIMU HCTOYHUKAMHU.

6.3. TunoBbie KOHTPOJIbHbIC BOIIPOCHI U 3aJJaHUA JJIsA l'IpOMe)l(yTO‘lHOﬁ aTrecTalnuu

TuroBble KOHTPOJIBHBIE BOIPOCHI JJIs1 IPOMEKYTOUHON aTTeCTallH
1. MexaHu4yeckoe ABKECHHE.

2. Cucrema oTcuera.

3. MarepuanbHas TOUYKa.
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4. Onucanue ABWKCHHS B KOOPJMHATHOM U BEKTOPHOH (popmax.
5. Ilepememenus.

6. CKopoCTb.

7. YckopeHue.

8. Crenenu cBOOOIBI TBEPIOTO TENIA.

9. llocTynarensHOE ABMKEHUE.

10. BpamaTenbHoe IBIKEHUE.

11. BekTop yriioBoii CKOPOCTH.

12. BeKTOp 3JIEMEHTapHOTO YIJIOBOTO MEPEMEICHNSI.

13. YrnoBoe yckopeHue.

14. MrHOBeHHas OCh BpallleHHS.

15. Cuna u B3auMoseiicTBue.

16. Cratuueckoe M JUHAMHYECKOE TPOSIBJICHUE CHJL.

17. 3mepenue cuil.

18. Ilepsblil u BTOpOii 3aKoHb! HbI0TOHA.

19. Macca kak Mepa HHEPTHOCTH.

20. 3aKOH HE3aBUCUMOCTH JCUCTBHSI CHIL.

21. Tperwii 3akon HeioTona.

22. VIlHepuunaibHble CUCTEMbI OTCYETa U HPUHIIUI OTHOCHTEIBHOCTH.
23. TIpeo6pa3zoBanust ["ammest.

24. CnoxxeHue CKOPOCTEH.

25. Cucrema MaTepuaibHBIX TOYEK.

26. VIMIyibCc CHCTEMBI MaTEpUAIIbHBIX TOYEK.

27. MOMEHT UMITyJIbca MaTepUaTbHON TOUKH.

28. MOMEHT UMITYJIbCa CUCTEMbI MAaTepHAIILHBIX TOYEK.

29. Cuna, neiicTByIomasi Ha CHCTEMY MaTepUAIBbHBIX TOUYEK.
30. YpaBHEeHHE IBUIKEHUS] CUCTEMBI MaT€PHAIbHBIX TOUEK.
31. YacTHYHO 3aMKHYTBIE CHCTEMEI.

32. Ientp macc.

33. YpaBHEeHHE MOMEHTOB JJIsi CUCTEMBI MaTePHAIIbHBIX TOYEK.
34. PeakTHBHOE JIBIKEHHE.

35. HepensiTUBHCTCKOE YpaBHEHHE ABMKCHUS.

36. ®opmyna [{nonkoBckoro.

37. Crymenyaras pakera.

38. Xapakrepuctuyeckasi CKOPOCTb.

39. DHeprus u pabota.

40. Mexanunueckast pabora.

41. Kunernueckas sHeprusi.

42. Teopema Kénnura.

43. IloTeHuManbHas SHEPTHsL.

44. Cs13p MEXy MOTCHIIMAIBHON SHEPTHUEH U CHJION.

45. 3aK0H U3MEHEHUsI MEXaHUUECKOl SHEepruu.

46. OmnpenienieHne MOHATHS CTOJIKHOBEHUS.

47. N300paskeHne MpoLeccOoB CTOIKHOBEHUS [IPU IOMOIIY JHAarPaMM.
48. 3aKOHBI COXpaHEHUS NP CTOJIKHOBEHHSX.

49. Ynpyrue u Heynpyrue CTOIKHOBEHHSI.

50. Cucrema eHTpa Macc.

51. MOMEHT CHJIBI.

52. MOMEHT UMITyITbCa.

53. 3aK0H COXpaHEHHs MOMEHTA UMITYJIbCA.

54. MOMEHT WHEepPIIHH.

55. YpaBHeHHEe MOMEHTA UMITYyJIbca A7 BPALLCHUs Tela BOKPYT HETIOABUKHOM OcH.
56. Kunetnueckas sHEprus Bpallarolerocs Tena.

57. BoluncieHre MOMEHTOB HHEPIIUH.

58. Teopema I'toiirenca-IlIrelinepa.

59. JIBu>keHe TBEPAOTO Tela, 3aKPEIICHHOTO B TOUKE.

60. CBOOOIHBIE OCH.

61. YCTONUMBOCTD IBUKEHHSI OTHOCUTEIILHO CBOOOIHOM OCH.
62. Hyrarms.

63. I'mpockonsl.

64. TIpeueccus TupocKona.

65. I'mpockonueckye CHIIbIL.

66. IloHsATHE O TEH30pPE HHEPIIHH.

67. 'maBHBIe OCH TEH30pa HHEPLIUH, TJIABHBIE MOMEHTHI HHEPLUH U UX (HU3UIECKUH CMBICII.
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68. 'apMoHHMuecKre KonedaHusl.

69. Cuia u 3Heprus Ipy rapMOHUYECKUX KOJIeOaHUsX.

70. TIpocTeiitue MexaHUYECKUE KOIeOaTeNbHbIC CHCTEMBI.

71. CobcTBeHHBIE KONIEOaHUSL.

72. DHeprust KoJeOaHuii.

73. 3aryxaHue KoJicOaHHI.

74. Jlorapudmudeckuil JEKpeMEHT 3aTyXaHHs.

75. Ciry4aii OOJIBIIOTO TPEHHUSL.

76. BexTopHas nuarpaMma.

77. BolHYXICHHBIC KOJICOAHMSL.

78. Pe3oHaHC.

79. AMIIINTY THO-9aCTOTHASI XapaKTEPUCTHKA.

80. HoOpoTHOCTS.

81. KauecTBeHHOE omrcanue IEUCTBUS HA CUCTEMY MEPHOAMYECKON, HO HE TAPMOHUYECKON U HETIEPHOINIECKOM CHITBI.

82. AprokonebaHus U napaMeTpudeckue KouedaHus.

83. PenakcannoHHbIe KOJIeOaHus.

84. CroxeHue rapMOHUYECKUX KOIeOaHUH.

85. INepexoaHbIN peKUM KOJIeOaHHUH.

86. CHcTeMbl CO MHOTHMH CTETICHSIMH CBOOOIBI.

87. CBsI3aHHBIE CUCTEMBI.

88. HopmanbHble konebaHusl.

89. KonebaHust CBI3aHHBIX CHCTEM.

90. T'apMOHHYECKH aHAIU3 CIIOXKHBIX KOJIeOaHuH.

91. TlpencraBieHue rapMOHHUYECKUX KoJeOaHUH B KOMILUIEKCHOM GopMme.

92. IlpoaospHbIE U NOIEPEUHBIE BOJIHBL.

93. AMIutuTyaa, gasza, CKOpOCTh PacIIpOCTPAHESHUS BOJIHBI.

94. YpaBHeHUE BOJIHBI U BOJIHOBOE YpaBHEHHE.

95. dazoBas CKOPOCTH YIPYTHUX BOJH.

96. Nurtepdepenuys 1 Audpaxuus BOJIH.

97. Crostuue BOJIHBI.

98. Dddexr domnepa.

99. XapakTepuCTHKH MOJIEKYII: pa3Mephl, aTOMHasI 1 MOJIEKyJIsipHast Macca. KonmndecTBo BemecTBa — MOJIb. ATperaTHble COCTOSHIS
BEILECTBA.

100. N neanpHerif Ta3, 3aKOHBI HACATHHOTO Ta3a. YpaBHeHne Kiaitmepona—MenneneeBa. TemmepaTypHBIE IIKAITBI.

101. OcHOBHOE ypaBHEHHE MOJICKYJIPHO-KUHETUIECKOH TEOPUU UAEAIBHOTO Ta3a, ero BeIBOJ. MOJIeKYIIpHO-KUHETHUECKUI
CMBICJI TEMIIEPATYPEI.

102. Ctenieru cBoOobI MONIEKyY. Pacmipenenenre s3HepTun 1o CTENEeHsIM CBOOOIBI. DHEPT s MOJIEKYbl. BHyTpeHHSIS SHEpTus
UJI€aIbHOTO Ta3a.

103. Pacnipenenenre MakcBea i MOJIEKYJI Ta3a IO CKOPOCTSIM: IO KOMIIOHEHTE CKOPOCTH, TI0 MOAYJIFO CKOPOCTHU. XapaKTepHbIe
CKOPOCTHU MOJIEKYJI: CPEAHSs, CpeHsI KBaipaTu4Has, Hanbonee BeposTHas. Onsit [llTepHa.

104. PactipenesneHue MOJIEKYI B IIOTEHIMAIBHOM TI0JIe: OapomeTpuueckas Gpopmya.

105. OCHOBHI)IC MOHATHA: TEPMOANHAMHUYCCKas CUCTEMA, ITapaMETPbl CUCTEMBI, COCTOAHHUEC CUCTEMbI, PABHOBCCHBIC 1
HEepaBHOBECHBIE TPOIECCH, 00paTUMBIE U HEOOPATHUMBIE TIPOIIECCHI.

106. Buyrpennss sneprus. TennoTa u padora. @yHkuuu npouecca u cocrossHus. [lepoe Hauano TepMOAUHAMUKY.

107. TennoemMkocTb, ypaBHeHHe Maiiepa. TemoeMKocTh U YHCIIOo cTeneHel cBo00aAbl. DKCeprUMeHTaIbHasl 3aBUCUMOCTh
TEMJIOEMKOCTH BOJOPOJIa OT TEMIIEPATYpPHI.

108. AnnabaTHBIN U TOJIUTPONHBINA MPOLIECCHI, UX YPABHEHHUSI.

109. PaboTa uaeanbHOTO ra3a B pa3iIMuHbIX MpoIieccax.

110. Huxnuueckue mporeccsl. IlepBoe Havano TepMOAMHAMMKHY U1 IUKIIMYECKUX MpoieccoB. Terutosie MamuHbl. KI1J] TermoBbix
MalllnH.

111. Bropoe Hayano TepMoauHaMuKH B popmympoBkax Tomcona (KemsBruHa) u Kiay3uyca. XogoanipHass MalIiHa.

112. Hukn Kapno. KITJ] ukna Kapuo. Teopemsr Kapno.

113. HepaBenctBo Kitay3uyca. DHTponus kak GyHKIHS cocTOSHUSL. POPMYTHPOBKa BTOPOTO HaYalla TEPMOANHAMHKH C
HCTIOJIB30BAHUEM TTOHATUS DHTPOIIUA. Brranciaenue OHTPOIINH.

114. TepmonnHamMudeckue GyHKIUH.

115. CBs13b 3HTpONUU C BEPOSATHOCTBIO. TepMoMHaMuuecKasi BEpoATHOCTb cocTosaHus. Popmyna bonbimana. Ctatuctudeckuit
CMBICJI BTOPOT'O Havaja TepMOJIUHAMUKH.

116. Ypasuenne Ban-nep-Baansca. 3orepmsl raza Ban-gep-Baanbca. Kputnueckue mapameTpsl. 3aKOH COOTBETCTBUSI COCTOSTHUI.
117. M30TepMBbl peanbHbIX ra3oB, MX CPaBHEHHUE ¢ M30TepMaMH raza Ban-nep-Baansca. Kpurnueckue coctosnus.

118. da3zosble nepexonsl 1-ro pona. Ypasnenue Knaitnepona-Kinaysuyca. dazoBble quarpammsi.

119. MexMoneKkyspHble CHIIbl B3auMoAeHcTBH. IloTeHIInanpHast SHEPTusl MEXMOJIEKYJIIPHOTO B3aUMOICHCTBUSL.

120. SIBneHus nepeHoca B razax DKcIepUMEeHTalIbHbIE 3aKoHbI (3akoHbl Duka, HeloToHa, @yphe).
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121. CTONKHOBEHHUSI MOJIEKYJI, YUCIIO CTOJIKHOBEHHUH B eMHUIYy BpeMeHH. CpeHss JJTHHAa CBOOOJHOTO mpodera.

122. TlonyueHue ypaBHEHUH NIepeHOCa KUHETUYECKUM METOA0M. Briparkenus 1t koaddunuenros auddysun, BHyTpEHHETO
TPEHUs, TEIIONPOBOJHOCTH, CBSI3b MEXy HUMU. SIBIIeHHs epeHoca B yIbTpapa3psKeHHbIX ra3ax.

123. SIBneHue MOBEpXHOCTHOTO HATSDKEHHS. Y CJIOBUS paBHOBECHS Ha IPaHMIIE IBYX KUAKOCTEH, Ha TPAHUIE XKHUJKOCTh — TBEPJIOE
teno. Kpaesoi yrom.

124. [lomoHUTENbHOE JaBIeHNE B )KUIKOCTH 0T MCKPUBICHHOH noBepxHOCThI0. @opmymna Jlamnmaca. KanusuisapHsie sSBiieHUS.
125. Ucnapenue u kumenue xunkocreil. JlapaeHne HachleHHBIX napoB. [leperperas >KuAKOCTb, IEPEOXIIaXACHHBIH map.

126. DnexTpuyeckue 3apsapl. JHCKPETHOCTD IEKTPHUUECKUX 3apsI0B. 3aKOH COXpPAHEHUS 3apsiaa.

127. 3axon Kynona. IToneBas TpakToBKa B3auMoeiicTBU 3aps1oB. HanpshxeHHOCTS 3nekTpuueckoro nosst. Ilone Toueunoro
3apsja. BeraucieHne HanpsykeHHOCTH HOJIs OT IPOU3BOJIBHOTO PacIpeieeH s 3apsiioB.

128. Iorok BekTopa. Teopema ["aycca.

129. [Ipnmenenne HHTErpaIbHON TeOpeMbl [ 'aycca s HaX0KAeHHs HAalPsDKEHHOCTH TOJIS, CO3/1aBA€MOTO 3apsDKEHHBIMU TEJIAMHU.
IIpumepsr.

130. PabGoTa crit 3JIeKTPUIECKOTO TMOJIS ITPH TIepeMellieHnH 3apsiia. [loTeHanpHas sHepris, noteHnuai. [loTeHuan mos
TOYEYHOTO 3apsija.

131. Beruncnenne noTeHIuana mojisi CHCTEMBI TOUETHBIX 3apsI0B C IPOM3BOJIBHBIM pacrpezenenuem 3apsaaa. CBs3b MOTEHIHMANA C
HAaIpsKEHHOCTBIO TIOJISL.

132. I[IpoBogHuKH U AMIIEKTPUKH. [I[pOBOTHUKH B IIEKTPUIECKOM TIOJIE.

133. DnekTpoeMKocTh NpoBofHUKA. KOHIEeHCaTOPhl. Bhluncienue eMKOCTH IIOCKOT0 KOHAEHCATOPa.

134. Dueprus snekrpuueckoro noist. O0beMHasl IIIOTHOCTh YHEPTUH AJIEKTPHUECKOTO TI0JIs B POCTPAHCTBE.

135. Dnexkrpuyeckuid 1unosib. [oxe aumos.

136. DHeprus B3aUMOAEHCTBUSA AMUIIONS ¢ BHEIIHUM Hos1eM. CHIIBI 1 MOMEHT CHJI, IeHCTBYIOIME HA TUIIOJIb BO BHEIIIHEM II0JIE.
137. Quanexrpuxu. [Tonspusamnus Au3IeKTPUKOB. BekTop moiaspu3oBaHHOCTH.

138. Ilone BHyTpu nudnexkrpuka. CBOOOIHBIE U CBA3aHHBIE 3apsiibl. CBsI3b CBSA3aHHBIX 3aPSIIOB C BEKTOPOM IOJISIPH30BAHHOCTH.
139. BekTop 31eKTpU4IeCKOi HHIYKIUH, €0 cBOMCTBAa. OTHOCUTEIbHAS AUIEKTPUYIECKast IPOHULIAEeMOCTh. DU3HUECKUI CMBICIL.
Berruncrienue nosst B AUAIEKTPUKE.

140. TToBeneHue BEKTOPOB HANPSLKEHHOCTHU U 3JIEKTPUUECKOI HHIYKIUM Ha TpaHULE pa3jielia ABYX JU3IEKTPUKOB.

141. CerHETORNEKTPUKH, THE30TEKTPHUKH, DIEKTPETHI.

142. Dnexrpuyeckuii Tok. Cuna Toka. BeKTOp CHIIBI TUIOTHOCTH TOKa. YpaBHEHHE HenpepbIBHOCTH. 3akoH OMa u Jxoyins- JleHua.
143. Dnexrpoasmxkymas cria (3.21.C.) 3akon Oma U1t 3aMKHYTOH IIETIH.

144. Pacuer ueneii nocrosiHaoro toka. Ilpasuino Kupxroda. Ipumep.

145. MarauTtHoe monie B Bakyyme. B3anmopetictBue TokoB. [loeBast TpakToBKa B3aUMOICHCTBHS TOKOB.

146. Cuna Amniepa. Cuna, elCTBYIOIIAs Ha ABKYLIYIOCS 3apsDKEHHYIO YaCTHILy B MArHUTHOM IIOJIE.

147. 3axon buo-CaBapa. MarautHoe 1oJie ABIKYIIEHCS 3apsKEHHOM YaCTHIIBL.

148. BpI4ucauTh MarHUTHYIO MHAYKIUIO OT KOHEYHOI'O JITHEHHOTO IIPOBOAHUKA C TOKOM.

149. BpruucnuTh MarHUTHYIO HHAYKLUIO OT BUTKA C TOKOM.

150. Teopema 0 UPKYISIIAKA BEKTOPA MATHUTHOW WHAYKIHHA. (3aKOH ITOJIHOTO TOKA).

151. IlpuMeHeHNe 3aKOHA MOJIHOTO TOKA JJIsl HAXO0KAEHUSI MAarHUTHOTO 10JIs TOKOB. [Ipumepsr.

152. PaboTa cuit MarHUTHOTO MOJIS IPH MEPEMEIISHUH TPOBOIHIKA C TOKOM M KOHTYPa C TOKOM B MarHHUTHOM TIOJIE.

153. SIBnenue anexkrpomarantHOM uHAYKIUK. J.J[.C. anekrpomarautHol nHaykuuu. [IpaBuio Jlenua.

154. slnenue caMOMHIYKIMH. MHIYKTUBHOCTH KOHTYpa. VIHIYKTHBHOCTH OECKOHEUHO JUIMHHOTO COJICHOHIA.

155. SIBnenue B3anMHON MHAYKLIUH. B3auMHas HHyKTUBHOCTb.

156. DHeprust MAarHUTHOTO MO OECKOHEYHO-UTHHHOTO cojieHonaa. O0beMHas INIOTHOCTh SHEPIHMH MAarHUTHOTO TOJISL.
HOKaJ'II/ISaLll/ISI OHCPTrUu MarHuTHOTO I10JIA B IIPOCTPAHCTBE.

157. MarauTHOe nosnie B Bemiectse. /lua u napamarseTuku. HamarHmueHHOCTh MarHeTuka. BekTop HaMarHu4eHHOCTH.

158. MonekynsapHsle TOkU. CBS3b BEKTOpa HAMAarHUUEHHOCTH C MOJIEKY/IIPHBIMU TOKAMH.

159. BekTop Hanps»>KeHHOCTH MarHUTHOTO TOJISL U ero cBoicTBa. OTHOCHTENbHAS MATHUTHAS IPOHUIIAEMOCTh. PU3UIECKUNA CMBICIT.
160. IToBeieHHE BEKTOPOB MAarHUTHOM MHAYKLUHU U HANIPSKEHHOCTU HA TPaHMLIE Pa3/iesla MarHETHKOB.

161. ®eppomarueTrku. AHTHGEPPOMATHETHKH.

162. Tok cMenieHns. 3aKOH MOJIHOIO TOKA C yYETOM TOKa CMEUICHHUS.

163. YpaBaenne MakcBeiua B tuddepeHuInanbHoi 1 HHTErpaibHOH hopme.

164. KBasucraunoHapHsle TOKH. PacueT neneit nepemenHoro Toka. CBo0oaHbIe KoJeOaHus B U€aIbHOM KOIeOaTeIbHOM KOHTYPE.
165. CBoOoHBIE KOIEOaHUS B pealbHOM Kojie0aTeIbHOM KOHTYpE.

166. BeinyxeHnbie kosebanus. [TonyuuTs BeIpaXKeHUe Ui TOKa B KOHTYpe. BekTopHas nuarpaMma HanpshKeHU.

167. BeinyxeHHble KoeOaHus. SIBneHne pe3oHaHca.

168. YpaBuenust MakcBesuia 1 21€KTPOMarHUTHbIE BOJIHBI.

169. Ilepexo1 OT BOJHOBOM ONTHUKU K T€OMETPUYECKOM.
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170. 3axonsl reomerpuueckoit ontuku. [Ipuammm depma.

171. IlenTpupoBaHHbIE ONTHYECKHE cUCTeMBL. IlocTpoeHne H300paXKeHUi B TMH3aX.
172. ®otomeTpuiecKre MOHATHS U €AUHUIIBL.

173. IlonsTue korepeHTHOCTU. IIpocTpaHCTBEHHAS U BpEMEHHAs! KOT€PEHTHOCTb.

174. SIBnenune unrepdepenuuu. Kiaccuueckue nHTEpHEpEHIIMOHHBIC OIBITHI.

175. UnTepdepeHIys B TOHKUX TUICHKAX.

176. MHoronyueBas HHTEpHEPEHIUS.

177. Qudpakius. 3oHb1 DpeHens.

178. qudpakuus Openens u O@paynrodepa.

179. IudpakimoHHas peuierka.

180. lucpakiys peHTT€HOBCKHX Tyueil.

181. TIpuHIUIBI CO3AaHUS TOJIOTPAPHUECKUX H300paKECHH.

182. IMonspuszanus ceera. [Inockas, ammnTryeckas nojsipusanus. 3akoH Matoca.
183. [onmsspu3ariyst mpu OTpa>KEHUH U MPETOMIICHUH Ha TPAHUIIE MPO3PaYHBIX TUANeKTpUKOB. Popmynsr Openes.
184. SIBnenue ABoHOro MyuenpenomicHus. Marepdepeniys nonspUu30BaHHbIX Ty4eH.
185. MckyccTBeHHOE IBOWHOE JTydenpesIOMIICHHE: MeXxaHuueckas nedopmaius, agpdexr Keppa.
186. Bpamenue miockoctu nonspusanuu. Idpdext Papanes.

187. Nucniepcust cBeTa. DieMeHTapHast TEOPHs! TUCTIEPCUH.

188. ITornomenue u paccesiHue cBeta. 3akoH byrepa. 3akon Panes.

189. Dddext doruiepa A 31eKTPOMArHUTHBIX BOJIH.

190. 3aKOHBI TEIIOBOTO U3JTYYE€HHUS] KOHACHCHUPOBAHHBIX CPE/l.

191. Teopus TemoBoro uznydenus. @opmyna Panes-/xunca. @opmyna [lnanka.
192. ®otoaddexr. 3akonsl porodaddekra.

193. Db dexr Komnrona.

194. mnynbe GOTOHOB U 1aBIICHUE CBETA.

195. YpoBHU 3HEpruu B aTOMeE, MEPEXO/IbI, MOTTIOMICHUE U UCITyCKaHHnEe JOTOHOB.

196. O0wiee yCcTpOHCTBO U IPUHLUIIBI paOOTHI J1a3epOB.

197. Henuneiinpie ontuueckue 3Q(HeKTsI.

198. TTopsiiky BEIMUUH PACCTOSHUN U HEPTUil B aTOMHBIX U SIIEPHBIX NIPOLECCAX.
199. Cnenuguka 3aKOHOB MUKPOMHpA.

200. OcHOBHBIE YaCTHILIBI, UX XapPaKTEPUCTHKA.

201. SAnepHas momens aToMma.

202. OnbIT Pesepdopraa no paccesHuio ajibdha 4acTull.

203. D dexTHBHOE CeUCHHE.

204. DHeprus cBs3U.

205. O00ocHOBaHHE BO3MOYKHOCTH Pa3JIIbHOTO PACCMOTPEHUsT (PU3UKH aToMa M (PU3UKH sIIIpa.
206. CTanmoHapHOCTH U AUCKPETHOCTH aTOMHBIX COCTOSIHHH.

207. OnbiT @panka u 'epua.

208. IIpocTpaHCTBEHHOE KBAaHTOBAHHUE.

209. Onsit TepHa u Iepiaxa.

210. KopmycKymnsipHO-BOJTHOBOH TyalTi3M.

211. O¢ddexr Komnrona.

212. T'nnoresa ae-bpoiins.

213. lucpakiys 3JIeKTPOHOB HEUTPOHOB, AaTOMOB.

214. CooTHOIIEHNE HEOTIPENCICHHOCTH.

215. BosmHOBast QyHKIMS.

216. Ypasuenwue lllpeaunrepa.

217. OTnuuue KBaHTOBO-MEXaHUYECKOTO U KJIACCHYECKOTO OMHMCAHUSA JBHKCHHUSI.

218. TIpocreiimme oTHOMEpHBIE 3a1a4l KBAHTOBOW MEXaHHUKH: CBOOOTHOE ABMKEHHE YaCTHIIBI, YAaCTUIIA B IOTSHIHAIBHOMH siMe,
TapMOHHUUYECKUHN OCLHIILIATOP, IPOXOXKICHUE YAaCTHUI] Yepe3 MOTCHIHAIbHBII Oapbep.
219. N3myueHue 1 MOTJIOIEHHE SHEPTHH.

220. Hepa3nuunumMoCTh OAMHAKOBBIX MUKPOYACTHII.

221. Bo30oHBI U GPepMHOHBI.

222. Ilpunuun Maymu.

223. KBaHTOBO-MEXaHHYECKOE OMMCAaHHE BOIOPOIOIIOIOOHBIX CHCTEM.

224. YpOoBHY HEPIHUH, BOJHOBbIE (HYHKINH, pacIpeAeiIeHIe INIOTHOCTH BEPOSITHOCTH.
225. CnexTp atoma BOAOpOA.

226. OOBsicCHEHNE TOHKOH U CBEPXTOHKOM CTPYKTYPHI aTOMHBIX CIIEKTPOB.

227. DnekTpoHHBIE 000J0YKH aTOMa U HX 3alloJIHeHHe, pru3ndeckoe 00bICHEHHE IIEPUOIHISCKOTO 3aKOHA.
228. PeHTreHOBCKOE U3IIy4Y€HHUE, IPUPO/a, CBOMCTBA U METObI HCCIIEA0BAHUS.

229. JleficTBHe MAarHUTHOTO TIOJISI HA aTOM.

230. D¢pdexr 3eemana.

231. DneKTpOHHBII MapaMarHUTHBIA PE30HAHC.

232. Tunsl cBs3el aTOMOB B MOJIEKYJIE.
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233. Tlopsiaky BEJTMYUH DIICKTPOHHOM, KoJieOaTeIbHOM 1 BpaIlaTeIbHON SHEPTHH.

234. MonekyspHble CIIEKTPBL.

235. KoMOHHAIIMOHHOE paccesiHue.

236. Cunsl Ban nep Baanbca.

237. Tunsl cBsI3el aTOMOB B TBEPIBIX TEIAX.

238. DHepreTnvecKue 30HBI.

239. IIpoBOAUMOCTb TBEPABIX TEIL.

240. CBepXmIpOBOIUMOCTD U CBEPXTEKYUIECTh U MX KBAHTOBAs MPUPOA.

241. Tenn0eMKOCTb.

242. Bo CKOIBKO pa3 siiepHOe B3aUMOIEHCTBUE MEXKAY ABYMS TPOTOHAMH CHIIbHEE B3aUMOJICHCTBUS MEKIY IPOTOHOM U
HEUTpOHOM?

243. Kak Bengr cebs yaenbHas SHEPTUs CBSI3H HYKJIOHOB B SIpe MPH YBEJIHUYCHUH YUCIIA HYKIIOHOB?

244. Kakue 4acTHIbI SBISIIOTCS IEPEHOCUUKAMU SIIEPHOTO B3auMOIeiicTBUSA (IOCPEACTBOM KaKUX YacTHULl B3aUMOJEHCTBYIOT
HYKJIOHBI B sipe)?

245. KakoB MEXaHU3M CHUJILHOTO B3aUMOJIEHCTBUS 10 COBPEMEHHBIM IIPEICTaBICHUAM?

246. CKoIbKO Macc dJIEKTPOHA COCTABISIET Macca MHoHa?

247. I'ne Buepsble Okkuanunu u [1oysna B 1947 r. oOHapy>KUIU MH-ME30HbI?

248. Yemy paBeH CIIMH 3apsHKEHHBIX U HEUTPAIBHBIX MTH-ME30HOB?

249. Uemy paBeH 3aps] 3apsHKEHHOT0 H-ME30Ha (B €I€HUIAX 3apsiaa JIEeKTPoHa)?

250. Uemy paBHa Macca Mi-Me30Ha (B €IeHUIIaX MACCHI DJIEKTPOHA)?

251. HazoBuTe OCHOBHYIO CXEMY paclaja 3apsHDKEHHBIX TH-ME30HOB.

252. Yemy paBHa Macca MIOOHA (B €MHHIIAX MACCHI 3JIEKTPOHa)?

253. Uemy paBeH CIIMH MIOOHA?

254. Yemy paBeH 3apsiJi MIOOHA (B €CHUIAX 3apsia HJICKTPOHA)?

255. OcHOBHas cxeMa pacnaja He3apsHKEHHBIX TH-ME30HOB?

256. Kaxkoif u3 poreccoB He OTHOCST K paJHOaKTUBHBIM?

257. Kakue 13 npoueccoB OTHOCAT K OeTy-3axBaty?

258. Uemy paBeH CIMH HEUTPHHO?

259. C kakoit 000J104KH Yallle BCETO MOMIOLIAETCS NEKTPOH IIPH AIEKTPOHHOM 3axBare?

260. [IpuBeauTte cxeMy 3JIEKTPOHHOTO 3axXBaTa.

261. ITycTb NOTOK YacTHILl TafaeT Ha MUIIEHb, KOTOPask TOHKA HACTOJIBKO, YTO S/pa MHUIIEHHU HE NEPEKPBIBAIOT ApyT Apyra. Eciu 66
sapa ObUTH TBEPABIME MIAPUKAMH C 33IaHHBIM ITOTIEPEYHBIM CEUSHUEM, a TTaIal0IIne YACTHIBI - MAPUKaMHU ¢ OECKOHEYHO MaJIbIM
CEUEHHUEM, TO BEPOSTHOCTb TOTO, YTO YACTHUIIA 3aJICHET OJJHO U3 sAep MUILLICHU, PaBHA. ..

262. DpdexTHBHOE CeUeHHs SIepHBIX MpoiieccoB (0apH) UMeeT pasMEpPHOCTb. ..

263. Haubonee BeposTHBHIM IPH JETICHHUH SIIEP SIBISIETCS A€TIEHHE HA OCKOJIKU, MacChl KOTOPBIX OTHOCSITCS KaK. ..

264. CKONBKO THIIOB B3aUMOJIEHCTBUH CYIIECTBYET MEXAY JIEMEHTApHBIMH YaCTULIAMU?

265. Hanbonpliree paccTosiHUe, Ha KOTOPOM eIIE MPOSIBISIETCS CHIIBHOE B3aUMOJIEHCTBHE HMEET MOPSIIIOK (B M).

266. Kakue n3 THIOB B3aUMOAEHCTBUI NMEIOT OIpaHUYEHHBIN paguyc AeHCTBUS?

267. Kakue 9acTUIIBl OTHOCST K KJIACCY aApOHOB?

268. Kakumu TvnaMu B3aumozneiictBuit 06:1a1at0T GoTOHBI?

TuroBsle 3a1aHuA AJIS IPOMEKYTOUHON aTTeCTaIllN

1. 3aBUCHT JIU IIEpHOJ KONeOaHUH (PU3NIECKOTO MAasITHUKA OT €r0 Macchl?

2. Chopmynupyiite Teopemy [ 'roiirenca-IlIteiinepa.

3. Kak BIusIOT Ha TOYHOCTb ONPENICNICHUs g KoeOaHus TeMIIEpaTyphl, Cula TPEHUS, aMIUIUTy/ja KojaeOaHui MasTHUKA?

4. [louemy onpeneneHue g NPOU3BOAUTCA 60JIee TOUHO C IIOMOIIBI0 000POTHOT0, @ HE MATEMaTH4eCKOro MasiTHUKa?

5. Halimure npuBeneHAYIO JUIMHY M TIEPHOJ] KosleOaHuiH (rU3NUecKoro MasTHHKA, PEACTABISAIONIEr0 co00i 0THOPOIHBIN CTEp KEHb,
uMermui  AnuHy L 1 Maccy m, oziBeIIeHHbIH 3a OIUH U3 CBOUX KOHIIOB.

6. Kak Oyner Bectu ce0s pusnuecknii MasiTHHK, €CJIM COBMECTUTH TOUKY €ro MOJABeca ¢ IEHTPOM Macc?

7. Ilpu KaKOM pacCTOSIHUHU OT LIEHTPA MacC IO TOYKH MOJBECa EPUO KOJIeOaHUI MasSTHUKAa MUHUMAaJICH?

8. UTo MOHMMAIOT I0J1 YIII0BOM cKOopocThio? Kak HampaBiieH 3TOT BEKTOP U Y€MY paBeH e€ro MOAyJb?

9. Kakas Ben4MHa Ha3bIBa€TCS MOMEHTOM MHEPLHH Tela OTHOCUTENEHO ocH? CKOIBKO MOMEHTOB HHEPIIMU MOXET UMETh JJaHHOE
Teno? Yto mpou30iieT ¢ MOMEHTOM MHEPIIMH, €CIIH OCh IIEPEMECTHTD IapajuIebHO caMoi cebe, yaanssich oT Tena? 3 MHOXKecTBa
HapauIebHBIX OCeil 4eM XapakTepHa Ta, OTHOCUTEIEHO KOTOPOH MOMEHT HHEPIMH MUHUMAJICH?

10. Otkyna cienyer, YT0 MOMEHT MHEPLUH Tella paBEH CyMME MOMEHTOB MHEPIIMU OTAEIbHBIX ero yacTei? Kak 3To mosjoxenue
MOKHO HCIIOJIb30BATh ISl BEIYUCICHHS MOMEHTA MHEPLIUH TeJ CIOKHOU HOpMBI?

11. JlaiiTe onpeneneHue MOMEHTA CHIIbI, MOMEHTA HHEPLIUH, JIMHEHHOTO U YIIIOBOTO YCKOpeHUs. BpiBenure CBSA3b TMHEHHOTO 1
YIJIOBOTO YCKOPEHHS.

12. Kak cBs3aHa CKOPOCTb PacIpOCTpaHeHUs KojieOaHU C YyIIPYroCThIO Cpebl?

13. O0bsicHUTE BOSHUKHOBEHUE CTOSYHMX BOJIH. KakOBbI 0COOCHHOCTH CTOSYMX BOJH?

14. TTouemy cTostuue BOJIHBI HE MIEPEHOCAT SHEPTUU?

15. Kak n3mensiercs haza 3ByKOBOH BOJHBI IPH OTPAKECHUH OT IPENATCTBHA?

16. OxapaxTepu3yiTe pasaIuuus MKy KPUCTAUTMYECKUM 1 XKHUJIKUM COCTOSIHUSMH OJTHOTO M TOTO JK€ BEIECTBA C

© ®I'BOY BO «Uenl'V»




MUWHOBPHAYKHN POCCHUI

@\” DenepanbHOE roCyJapcTBEHHOE OI0/DKETHOE 00pa3oBaTeIbHOe

Y4pEeXAEHUE BbICIIETo 00pa3oBaHus
«Yenabunckuii rocynapctBeHHbi yHuBepcuret» (PI'BOY BO «Henl'Vy»)

Pabouast mporpamma qucuuiutiHs! "OOmui Gu3ndecknii npakTHKyM" 110 HaNpaBJICHUIO MOATOTOBKY (CHIEUAIbHOCTH)

"Pamuodusuka" HanpasieHHOCTH (poduitio) TenekoMMyHHKaMOHHBIE CHCTEMbI H MH()OPMAIIMOHHBIE TEXHOIOTHH ctp. 15

OI'BOY BO «Henl'Y»

TOYEK 3pEHHS: a) TEPMOJUHAMUKH; 0) MOJIEKYJIIPHO-KHUHETHIECKONW TEOPHH.

17.
18.

HpI/IMeHI/IMI)I uiu Het | u 11 Havana TCPMOJANHAMUKU K IpoLeccaM IUIaBJICHUS U KpI/ICTaJ'IJ'II/ISaHI/II/I? OtBer 060CHyI>1Te.
HepeqncnnTe TCPMOJUHAMUYCCKUEC MAPaAMETPhI, USMCHAOIINUEC ITPU IUIABJICHUHU U KPUCTAJIIU3AINH, YKAXKUTE HAIIPABJICHUA

9TUX U3MCHCHHH.

19.
20.
21.

Kak n3mensiercs teroemkoct Cp  BelecTBa, kakosa BennunHa Cp nipu pazoBom nepexone I pona?
[Haiite onpeneneHre MOHITHA «XUMUYECKHI MOTEHINA U «IHEPTHsI aKTUBALUN TEPMOJIUHAMUYECKON CHCTEMBIY.
[Toyuemy UMEHHO pa3IM4ne XUMHYECKHUX ITOTEHIHAJIOB BEIECTBA B KPUCTAJUIMYECKOM U JKH/IKOM COCTOSIHUSIX 00YCIIOBINBAET

BO3MOXHOCTB (ha3zoBoro nepexoaa I poga?

22.

HepelmanTe u oxapaKTepmyi/’ITe CTaaAun U3MCHCHUSI COCTOSTHUS BEIICCTBA IIPHU HArpeBe U OXJIAXKJACHUU C TOYKH 3pCHUSA: a)

TEPMOAVHAMUKH; 0) MOJIEKYISPHO-KHHETHIECKOH TEOPHH.

23.
24.

OOBsICHUTE MPUYMHBI U3MEHEHUS SHTPOIUU CUCTEMBI KPHUCTAILI -KHUIKOCTh P TOBBILICHUH U TIOHIKEHUU TeMIepaTyphl.
OHTpoNus sBISETCA aIUTUBHON BEJIMYUHOM; TepeIUCIuTe U OXapaKTepU3yHTe OTeIbHbIC WIEHB! SHTPOIUU CUCTEMbI

KpUCTAJUI-)KUJAKOCTb.

25.
26.
217.
28.
29.
30.
31.

Uro Takoe IKBUIOTEHIMAIbHAsl TOBEPXHOCTDH?

JlokakuTe OpTOrOHAILHOCTD CHIIOBBIX JIMHUH U 3KBUITOTEHIIMAJIBHBIX TIOBEPXHOCTEH B JIEKTPOCTATUYECKOM TIOJIE.

B 4em oTimune mMpOBOIHUKOB, HOIYIIPOBOAHUKOB U H30JIATOPOB?

®usnyeckuii CMBICT SHEPTUU aKTHBALUKM HOCUTENIEH B IIOIYIPOBOIHUKE?

Kaxk gBuxeTcst 91eKTpOH B OJHOPOJHOM MAarHUTHOM Iojie?

Kaxkas cBs13b Mexxay siBieHHeM XoJjuia ¥ cuiioit JlopeHna?

Omnpenenrre MOHATHE "MOABMKHOCTE HocuTenst 3apsiaa’. Kak cBs3aHa moABHIKHOCTE 3apsizia C 3JIEKTPOIPOBOIUMOCTHIO

BelecTna?

32.
33.
34.
35.
36.
37.

38

Yro Takoe MarHUTHast BOCIIPUMMYHBOCTD BelecTBa?

UeM oTiMyaroTcs 1ua- U peppoMarHUTHbIE BelecTBa?

Kakoii 3HaK IMeeT MarHUTHAsI BOCOPUUMYUBOCTD JJISI IUAMAarHETHKOB, TIapaMarHeTHKOB, ()eppOMarHeTHKOB?
Kak cBs3aHa MarHUTHasi BOCIIPUUMYMBOCTb C MATHUTHOM IIPOHUIIAEMOCTBIO?

YeMm GeppOMarHeTHKH OTIHYAOTCS OT JAPYTUX BEIICCTB?

UYro Takoe nomeH? Ilouemy eppomarueTuk pasduBaercs Ha JOMEHbI?

. Kak nmponcxomur HamaranunBanue heppoMarHeTUKOB?
39.
40.
41.
42.

Uro takoe netst rucrepesuca? Kakue npuynHbI €€ BbI3BIBAIOT?

Kakue xonebanus Ha3bIiBaroTCs 3aTyxatonuMu’? [loueMy nIpouCcXoanT 3aTyXaHHe CBOOOIHBIX KOJIeOaHUi B peabHbIX KOHTYpax?
Uro MoHUMAIOT O] KOAPPHUIUEHTOM 3aTyXaHus, Jorapudmuueckum nekpemeHToM? KakoBa CBs3b MKy HUMU?

Kaxkolii pa3psix Ha3bIBaeTcs anepruoandeckuM? UTo MOHUMAIOT O] KPUTHUECKUM 3HAU€HHEM CONPOTHBIICHUS U YeMy OHO

paBHO?

43.

Haueprtute cxemy nocieoBaTeabHOTO (MTapauiebHOro) KOHTypa. OOBSICHUTE MPOIIECCH, IPOTEKAIOIINE B KOHTYPE MPH

MOAKIIOYECHUU K HEMY UCTOYHHKA IEPEMCHHOI'O HAIIPSKCHUS.

44.
45.
46.
47.
48.
49.
50.
51.
52.
53.
54.

Kakum 06pa3oM onuchIBaeTCS CONPOTUBIECHHE KOHTYpa IEPEMEHHOMY TOKY?

Kaxk coOcTBeHHast 4acTOTa KOHTYpa 3aBHCHT OT ero mapameTpoB? Kak 1oOpOTHOCTE KOHTypa 3aBHCHT OT €TI0 apaMeTpoB?
HasoBute 0CHOBHBIE JeTalll ONTHYECKON YaCTH MUKPOCKOIIA, X Ha3HAUCHHE.

Kax ompezensioT 1uHeifHOE yBeIHYeHIE MUKPOCKOTIA?

B ueM oTinune abCOMOTHOTO U OTHOCUTENBHOTO MOKA3aTeNs PETOMIeHuUs?

ChopmynupyiiTe OCHOBHBIC 3aKOHBI OTPAKCHUS U TIPEITOMIICHUSL.

KaxkoBa cBs3b MOKa3aTess MPETOMIIEHHUS CPEbl U CKOPOCTH CBETA B HEH?

YTo Ha3BIBAIOT IIIMHOM KOT€PEHTHOCTH, BpeMeHeM KOTepPEeHTHOCTH?

B uem oTnnune reoMeTpuIecKor pa3sHOCTH X0/1a Jy4eil OT ONTUYECKOH pasHOCTH Xoa?

3anumnuTe ycnoBus HHTEP(HEPEHIHOHHOTO MaKCUMyMa I MUHUMYMa.

Kakoe (TeMHOe MIn CBETIIOE) IMATHO OYAET B IIEHTpe UHTeP(hepeHIMOHHOM KapTHHBI Konel] HpioToHa pu HaOII0IeHUH B

oTtpaxxeHHOM cBeTe? OOBSICHUTE ITO.

55.

UeM orpaHU4MBaETCs NpeiesibHas TOMIUHA c10s uHTepdepeniu? [loueMy npu oJHUX CBETO(GUIBTPAX BUIUMOE YHUCIIO KOJIEI]

OombIle, IpU APYTUX MEHBIIIE?

56.
57.
58.
59.
60.
61.
62.
63.
64.

Kaxk 31ekTpoHHas TeopHs OOBSICHSET SBJICHUS TUCIIEPCU?

Yto Takoe HOpMasbHas M aHOMaJbHas AUCIEpCcUsl cBera?

UYro Takoe pazperaronias cnocoOHOCTh, OT YeTO OHA 3aBUCHUT?

YeMm oTimaaetcs TU(PAKIUOHHBIN CIIEKTP OT MPU3MATHIECKOTO?

Coopmynupyiite npunnun [toiirenca- @penens.

B uem 3akmouaercsa meros 30H Openens?

Kak m3MenseTcs KapTHHa Ha 9KpaHe B 3aBUCHMOCTHU OT YHCJIa OTKPBITHIX JU(PAKIMU Ha KPYTJIOM OTBEPCTHU?
BriBectu 3akoH byrepa-JlamGepra.

Kak 00BsICHUTh HAJIMYKE OKPACKH y PO3PaYHbIX Ten?
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65. Kakoii cBeT Ha3bIBAIOT IIOCKOMIOJIIPU30BAHHBIM 7

66. Uto Takoe onruyeckas ock B kpucTamie? Kakue I0CKOCTU Ha3bIBAIOT T1aBHBIMU?

67. B 4eM cOoCTOUT SIBNIEHHE JBOWHOTO JIydelpeTOMIICHHS?

68. Kak noy4uTh KpyroBylo ¥ 3JUIMITHUECKYIO HONAPU3AIUI0?

69. Kakue Marepuasl 001aa10T CBOWCTBOM MCKYCCTBEHHOTO JIBOWHOTO JIyUEHPEIOMIICHHS U TIPH KaKUX BO3ACHCTBUSX?

70. Kakoe B3auMo/IeHiCTBHE SBISETCS OMPEISISIFOIINM AJIsi HOHUMAaHUS CTPOCHHUS aToMa?

71. Kakoil 13 MEeTOI0B [103BOJISIET U3MEPUTD 3apsil J€KTPOHA ¢ HauOoJIbIIeH TOUHOCTBIO?

72. Kakue u3 THUIIOB B3aNMOICUCTBUAN NMEIOT OTPAaHHYEHHBIA pagnyc IeHCTBUS?

73. U3 noknana O. Pesepdopaa "Dnexrpuueckoe crpoenue Bemectsa" (1923r.): "Xots Mbl MOXeM ObITh YBEPEHHBIMH, YTO
MIPOTOHBI U AIEKTPOHBI - 3TO MPeJIeNbHbIE CTPYKTYPHbIE €TUHHUIIBI BceX aToMOB..."  CornacHsl i Bel ¢ 3TuM yTBepKaeanem?
Josozsl "3a" wiu "npoTus".

74. 3apsa B enMHMLIAX 3apsia AJIEKTPOHA paBeH +1; Macca B MHUIIAX MACCHI AJIEKTPOHA cocTaBisieT 1836,2; cnuH paBeH 1/2. 310?
75. Db dexTuBHOE CeueHHE B3aUMOJEHCTBUS - 3TO?

76. ToueuHble 3apsHKEHHBIC YaCTHUIIBI PACCEUBAIOTCS HA PABHOMEPHO 3apsHKEHHOM Iape (BEIIECTBO Iapa Mpo3pavHo JUIsS YaCTHII).
IIpu Heu3MeHHOM 3apsjie Lapa ¢ yBEIMYEHHEM €ro pajuyca YIibl OTKJIOHEHHS YacTull. ..

77. TloTok anb(a-4acTHIl paCCEHMBACTCSI TOHKOW MUILICHBIO U3 CBUHIIA. JIeTeKTOp YCTaHOBIEH MO YoM 30 OTHOCHUTEIBLHO
MIEpPBOHAYAJILHOTO HAIPABJICHHS JBIKECHHS YaCTHI U peructpupyet k ummn/c. Kak u3mMeHsATCS OKa3aHUs IETEKTOpa, eCliu abda-
YaCTHIIBI 3aMEHHUTH HA IPOTOHBI TOH K€ CKOPOCTU?

78. Ecnu B onbite @panka u ['epiia mapbl pTyTH 3aMEHUTh Ha BOAOPO/, TO IIPU KAKOH pa3HOCTU OTEHINATIOB MEXAY KaTOAOM U
CETKOU MPOU30HAET craa Toka?

79. B onsitax IlltepHa u I'epiaxa mOTOK aTOMOB cepedpa U3MEHI HallpaBJIeHHEe ABIKCHUS B MATHUTHOM IoJie. KakoBbl
HEOOXOUMBIE YCIIOBHS YCTICITHOCTH MPOBEICHHUS IOZOOHOTO OIbITa?

80. Kaxoii sueprueii (B k9B) nommkeH o0s1aiaT KBaHT U3Iy4SHHUS, YTOOBI IPU KOMIITOHOBCKOM PAcCesTHUU Ha MOKOSIIEMCS
3JIeKTpoHe Ha yroi 90 nyvHa BOJHEI €r0 yIBOMIACh?

81. PaboTa BbIXO/Ja SJIEKTPOHOB U3 HUKEJS cocTaBisieT 4.84 3B. MoxHO 11 HaOII0JaTh OAHOIEKTPOHHBIN GoTo3ddeKT Ha
(oTokaToze U3 HUKEIs1, 00Tydast ero MOIIHBIM HCTOYHUKOM BUANMOTO cBeTa?

82. KakuM U3 HIKE IEePEUHCIICHHBIX 3aKOHOMEPHOCTEH ITOAYHHIETCSI KOMITOHOBCKOE pacceuBaHue?

83. lHTeHCHBHOCTH CBETA, NMajaromiero Ha (oTtokaToi, ymenbimiack B 10 pas. [Ipu 3tom yMeHbIIHIACH(-0Ch)?

84. OCHOBHBIM COCTOSIHHEM Ha3bIBAIOT TAKOE COCTOSIHUE, B KOTOPOM?

85. IIpo3payHOCTh MPAMOYTOJIHHOTO MOTEHIMAIBHOTO Oaphepa Ui SJICKTPOHOB ¢ 3Hepruei 5 3B pasHa 0.1. Yemy oHa Oyzaer paBHa
IpYU yBEJIMYEHUHU IIUPHUHBI Oapbepa B 2 paza?

86. Pemas ypasaenue llIpennnrepa Hemb3st HAUTH?

87. CpaBHuBaeM JBIDKEHUE IUIaHETH! BOKPYT COJHILIA U 3JIEKTPOHA B aTOME.

88. [IpnHaANEe)KHOCTH CIIEKTPAEHON JIMHUK OJHOW U3 cepuil aToma Bogoposa (Jlaiimana, banemepa, [lamena u np.) onpenensercs?
89. Bonopoaonono0HbIi aTOM MOXKHO MOJIYYUTh U3 aTOMa BOAOPO/a, 3aMEHUB IIPOTOH Ha YaCTHUILy € IPYroi Maccoi U TeM ke
3apsiioM (ISHTPOH) MM Ha YaCTHUILy ¢ OOJIBLIMM 3apsiIOM M IIPUMEPHO TOW k€ MacCcoi. B kakom M3 3THX ciiy4aeB N3MECHEHHS B
crieKkTpe OyAyT 3HaYUTEeIbHEN?

90. B 0003HaYeHNU KBAHTOBOT'O COCTOSIHUS 2p OyKBOH onpeseneHo?

91. HatinnTe HanOONBLIYIO JUTMHY BOJHEI B YIIBTPa(QHOIETOBON CEPHH CHEKTPa BOAOPOIA.

92. AToM BOJIOPO/A TIEpeIIes U3 OCHOBHOTO COCTOSIHHSL B COCTOSIHHE C TJIaBHBIM KBAHTOBBIM YHCJIOM N, TIPX 3TOM a0COJIFOTHAS
BEJIMYMHA ITOTEHIUAIBHON SHEPTUH B3aUMOJIEHCTBHS 3JIEKTPOHA C SIPOM YMEHBINMIACh B 5 pa3. [Ipu nocnenyromem nepexonie u3
COCTOsIHUA C I'NITaBHBIM KBAHTOBBIM YHUCJIOM N1 B COCTOSITHUE C TJIaBHBIM KBAHTOBBIM YHCJIOM M a6COH}OTHa$[ BCJIIMYHHA
MTOTEHIATBHON YHEPTHH B3aHMOICHCTBUS DIISKTPOHA C SAPOM OIIATh YMEHBIIWIACH B 5 pa3. Onpenenure m.

93. le/l Mepexoac U3 COCTOSAHUS C INIaBHBIM KBAaHTOBBIM YHUCJIOM N = 1 B cocTosiHME C TJIaBHBIM KBAaHTOBBLIM YMCJIOM M = 2
BOJJOPOJIOIOIOOHBII HOH HEKOTOPOTO dJIEMEHTA MOTJIOIIAET KBaHT cBeTa ¢ dHeprueid 40.87 5B. FloHOM Kakoro XMUMHIECKOTO
9JIEMEHTA OH ABJIeTCA?

94. B onpitax IlItepHa u ['epiaxa moTok aToMOB cepedpa H3MEHsUT HalpaBJIeHHe IBIDKEHUS] B MArHUTHOM T1oJie. KakuM cBoHcTBOM
JIOJDKEH 001a1aTh aTOM AJIs CHEUTHOTO MPOBEICHUS TOJOOHOTO ONbITa?

95. Bo3MoyKHa Takas CUTyalHs, YTO MATHUTHBIH MOMEHT aTOMa paBeH HYJII0, a MEXaHUUeCKHi oTiideH oT Hyis1? Ecnmu xa, To pu
KaKOM YCJIOBUM?

96. UTo MOKHO CKa3aTh O BO3MOXKHBIX 3HAYCHUAX MPOEKINUH OpOUTAIBHOIO MOMEHTAa UMITYJIbCa 3JIEKTPOHA B aToMe?

97. OtHOocHuTeNnbHO ypoBHs depMu MOXKHO CKa3aTh, YTO 3TO?

98. Uto MBI IOHUMAaEM 10 OeTa-4acTULIEH?

99. KakoBa mMacca Gera-qactui? CpaBHHTE ¢ MAacCOi IPOTOHA.

100. Tun pacniaga. OCHOBHOI1 3aKOH paJInOAKTUBHOTO pacraja.

101. ITepuon nomypacnana. PaguoyrinepoHslii ananus.

102. TTosicHUTE CMBICIT BEJTMYHH, BXOAAIINX B 32aKOH PaJINOaKTHBHOTO pachaa.

103. Kak ompenenuts nepros nojypacmnaia KOpOTKOKHUBYILETO U30TOIIA.

104. TloyeMy MeTOZ OIIpEAENICHHS IEPUOA TTOTypaciaa, IPUMEHSIOIUICS B padoTe, He UCIIOIB3YeTCS ISl ONPEASIICHHS IIeproaa
Hosypacnaga KOpOTKOXKUBYIIETO H30TOIIA.
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105. U3 yero coctout anbda-yactuna?

106. 3apsn anbda-gacTHIb! (JNEKTPUUECKUIT).

107. CpaBHute pazmMep anb(ha-4yacTUIBI C pa3MepPOM, HallpuMep, sjpa ypaHa-238.

108. ITo xkakoMy NPU3HAKY 3JI€MEHTapHbIE YACTULIBI pa3JesatoTcs Ha 6030HbI U (hepmuonbl? ITouemy? Uro rinacut Ipunnun
ITaymu?

109. Uto Takoe MarHUTHBI MOMEHT 3JIEMEHTapHOMH YacTUIbl? Anb(a-4yacTUIlbI?

110. C kakoii iesibo BBOAUTCS MIPUHIUI HEPA3IUIUMOCTH MUKPOYACTHIL?

111. Omnsit Pesepdhopaa no paccenBaHuio anbda-4acTHil.

112. ®opmyna Pezepdopna.

113. DddexTuBHOE CeueHue.

114. SInepHas Mojens aroMa. DHEPrusl CBS3H.

115. OcHOBHO#1 3aKOH PaIMOaKTUBHOTO pacIaja.

116. 3akoHoMepHOCTH anbda-pacnaga. MexaHu3M pacnaja.

117. TloTeHan B3auMoIeiicTBUS alb(a-qacTHIIBI C SAPOM.

118. TIIpoxoxaeHue anbda-4acTull yepe3 NOTEHIUAIbHbIN Oapbep sapa.

119. Kak 00BACHUTD IMHEHHBIH CIIEKTp alib(a-4yacTHIl, UCITYCKAEMbIil palHOAKTHBHBIMH UCTOUHUKAMH.

6.4. Kputepuu oneHuBaHus

Texymuii KOHTPOJIb TEOPETUYESCKUX 3HAHUN M MIPAKTUYCCKUX HABBIKOB IPOM3BOJIUTCS B TCUCHHUE CEMECTpPa Ha JTa00PaTOPHBIX
paboTax B BHIE YCTHOTO JIOITYCKA K BHITOJIHEHHIO pabOTHI, MPOBEPKU PE3YIBTATOB U3MEPEHHH, TpHeMa OTYETOB M0 JIAOOPATOPHBIM
paboram. L{esbl0 YCTHOTO JOITyCcKa SBJISIETCS IPOBEPKa JOCTATOYHOCTH YPOBHS HOATOTOBKH CTYJCHTA K BBHIIIOIHCHHUIO
nabopaTopHOi paboTHI: BllajicHUE 0a30BBIMU TEOPETHYSCKUMH 3HAHUSAMHE B 00J1aCTH (DU3UKH, 3aTparuBacMoi TaHHO# paboToid,
3HAHKE KOHCTPYKIUK U MPUHIIUIIA ACHCTBHS SKCIIEPUMEHTAIBHOM YCTAHOBKH, MOPS/IKA BBIMOJTHEHUS pabOThI, HEOOXOTUMBIX
JelcTBuil Mo 00paboTKe pe3yabTaTOB H3MepeHuid. [Ipy mpoBepke pe3ynbTaToB U3MEPEHHH KOHTPOIUPYETCS IIOTHOTA BBITOTHEHHS
HOCTaBJICHHBIX B paMKax paboThI 3a1a4 (YIpakxHEeHHIH), aAeKBaATHOCT IOJIYYCHHBIX Pe3yIbTaToB. IIpH 3aIiuTe 0TYETOB 10
7a00paTOPHBIM PabOTaM MPOBEPSIETCS TOJHOTA M MPAaBHIBHOCTH 00pabOTKH Pe3yIbTaTOB, COMOCTABICHHUS C TEOPHEH U
CIIPaBOYHBIMHU JaHHBIMH, YETKOCTh U COACPIKATEIILHOCTD BBIBOJIOB, B KOTOPBIX JOJDKCH MPOBOANUTHCS aHAIM3 TOIYYCHHBIX
PE3yIBTaTOB, COOTBETCTBHE OTYeTa (POPMATBEHBIM TPEOOBAHMSM II0 CTPYKTYPE U IOPSIKY U3JI0KEHUS MaTepuana, ohopMieHe
TaOJIMI] U PUCYHKOB, aHAJIM3UPYETCsI CTEIIEHb CAMOCTOSTEIIBHOCTH BHIIOJIHEHHS PaOOTHI.

B koHIIE ceMecTpa CTYIeHT JOJDKEH MOJTYYHUTh 3a4eT 110 pe3ylbTaTaM paboThl B TaOOpaTOpUH B TeUeHHE ceMecTpa. [t momydeHns
3ayeTa CTYICHTY HEOOXOAUMO CaTh JOIYCKH K JIaO0OPaTOPHBIM pabOTaM, BBITOJIHUTE SKCIIEPUMCHTAIBHYIO YaCTh, BBITOJIHUTh
00pabOTKy MOJTYUYEHHBIX PE3YJIbTATOB, CIATh OTYETHI TI0 BCEM JIAO0paTOPHBIM paboTam.

Ha 3auere CTyJEHT OTy4YaeT OLECHKY: «HE 3a4TCHO» - HE CHATHI M3MEPEHHMS WM He IIPOBEACHBI BBIUMCIICHNUS, YKa3aHHBIC B 3aJaHHN
K nabopatopHoi paboTe WK He HAIKMCAaH BBIBOJ K PabOTe WM HEHAJISKAIIUM 00pa3oM oopMIIEH OTUET 110 J1abopaTopHOi pabore
WJIM HE TIOJITOTOBJICHBI OTBETHI HA BOMPOCHI, YKa3aHHBIE TIOCIIE JIAOOPATOPHOIT pabOTHI.

«3a4TEHO» - CHATHI N3MEPEHUs], IPOBE/ICHbI BEIYHCIICHNS], YKa3aHHbIE B 3aJaHUH K JIADOpaTOpHOW padoTe, HaITMCaH BBIBOJ K pabore,
HaJUIeKalMM 00pa3oM o(opMIIeH OTUeT 0 JabopaTopHOi paboTe, MOArOTOBIECHBI OTBETHI Ha BOIIPOCHI, YKa3aHHBIE [IOCTIE
nmabopaTtopHOl paboTHI.

7. YHEBHO-METO/MYECKOE H HTHOOPMAIIMOHHOE OBECIIEYEHWE JTUCHUIIJIMHBI (MOAY JIS)

7.1. Pexomennyemas Jutepatypa

7.1.1. OcHoBHas quTEpaTypa

ABTODBI, COCTaBUTENHN 3arnaBue WznarensctBo, rox| Pecypc
JI1.1 |CuByxun /[I. B. OO0muii kypc ¢pusuxu: yuebHoe nocodue Aist By30B: B 5 ToMax ToM  [Mocksa : 9bC
3: 9JIeKTPUIECTBO W3narensckast
(http://znanium.com/catalog/document?id=303207) ¢upma "duzuko-
MaTeMaTHYecKas
nureparypa" (OU
3MATIJINT), 2015
JI1.2 |CaBennes U. B. OnekrpuuectBo. Konebanus u BonHbl. BosHoBas onTuka: yueonoe |Cankr- [letepOypr 9BC
nocooue : Jlans, 2019
(https://e.lanbook.com/book/117715)
JI1.3 |Cagenses U. B. Mexanuka. MosekyispHas ¢puzuka: yueOHoe mocobue i By30B Canxr- [Terepbypr | 9BC
(https://e.lanbook.com/book/152453) : Jlans, 2021
JI1.4 |Xaiikuu C. D. ®dusuueckre 0OCHOBbI MEXaHUKH Cankr- [TerepOypr 3BC
(https://e.lanbook.com/book/167705) : Jlans, 2021
JI1.5 |Cagenbes U. B. MosnekynspHas GU3UKa U TEPMOIHMHAMHKA Camnkr- [TerepOypr 3BC
(https://e.lanbook.com/book/167871) : Jlans, 2021
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ABTOPBI, COCTaBUTENHN 3arnaBue WznarensctBo, ron| Pecypce
JI1.6 |Casenses U. B. Bonnel. Ontuka Cankrt- [letepOypr 9BC
(https://e.lanbook.com/book/167872) : Jlans, 2021
JI1.7 |CaBenseB U. B. KBanToBas ontruka. AtromHas pusuka. ®usnka TBEpAOroO Tea. Cankr- [TetepOypr 9BC
Pu3KKa aTOMHOTIO SIpa U 3JIEMEHTAapPHBIX YaCTHI] : JIans, 2021
(https://e.lanbook.com/book/167873)
7.1.2. JlonoHuTeIbHAS JIUTEPATYpPa
ABTODBI, COCTaBUTENHN 3arnaBue WsnarensctBo, Ton| Pecypce
JI2.1 ®dusnyeckast ONTHKA: IPAKTUYECKOe rmocodue Mocksa : Hayka, 3BC
(https://biblioclub.ru/index.php?page=book&id=116429) 1970
JI2.2 |Iupoxos 0. M., SnepHas pusuka: yueOHOoe mocobue Mocksa : Hayka, 9bC
Oauu H. 1., (https://biblioclub.ru/index.php?page=book&id=450094) 1980
Mawmonrosa H. A.
JI2.3 [Marsee A. H. DNeKTpUUECTBO U MarHeTU3M: yueOHoe ocolue Aisl By30B Mocksa : Beicmas
mkona, 1983
JI2.4 |MarseeB A. H. MonekynsipHas ¢pu3uka: yaueOHOe mocodue Ui CTYACHTOB By30B Mocksa : OHUKC ,
2006
JI2.5 |I'puropses 10. M., ®Du3uka aToMa ¥ aTOMHBIX SIBJIEHUI: yueOHOe rocobue Mockaa : 9BC
Korukun U. C. (https://biblioclub.ru/index.php?page=book&id=457657) duszmariur, 2015
JI12.6 |JTarncGepr I'. C. Onruka: yaeOHOE ocooue Mocksaa : 3bC
(https://biblioclub.ru/index.php?page=book&id=485257) ®uzmatiut, 2017
JI2.7 |AkcenoBa E. H., MeTobl OLICHKH MOTPEUIHOCTEN IIPH U3MEPEHUSIX (PU3HYECKIX Cankr- [TerepOypr 3BC
Kamammawukos H. I1. BEJIMYMH: y4eOHO-METOIUUECKOE TIOCOOHE : Jlans, 2019
(https://e.lanbook.com/book/113371)
JI12.8 (Crpenxos C. II. MexaHuka: y4eOHUK Canxr- [Tetepbypr | 39BC
(https://e.lanbook.com/book/115197) : Jlans, 2019
J12.9 |Kanamnuukos C. I DnexTpuyecTBO: yueOHOe mocobue Mockaa : 3bC
(https://biblioclub.ru/index.php?page=book&id=83226) ®uzmatiut, 2004
J12.10 |Kukoun A. K., MonexkynsipHas puzuka Canxrt- [Tetepbypr | 39BC
Kukoun U. K. (https://e.lanbook.com/book/167687) : Jlans, 2021
JI2.11 |IInonbckuii 3. B. Beenenne B aToMHYI0 (QU3UKY Camnkr- [TerepOypr 3BC
(https://e.lanbook.com/book/167794) : Jlans, 2021
JI2.12 [bytukos E. 1. Onruka Camnkr- [TerepOypr 9BC
(https://e.lanbook.com/book/168365) : Jlans, 2021
JI2.13 [Ky3nenos C. U. Mexanuka. MomnekynsapHas ¢usuka. TepMoauHaMuka Cankr- [TerepOypr 9BC
(https://e.lanbook.com/book/168618) : Jlans, 2021
7.1.3. MeTonnueckue pa3padoTku
ABTODBI, COCTAaBHTEIH 3arnaBue UznatensctBO, T | Pecype
JI3.1 |Bunorpaznosa H. b. KsanrtoBas ¢usnka: 1a60paTOpHbIA IPAKTUKYM: IPAKTUKYM Mockaa : 9BC
(https://biblioclub.ru/index.php?page=book&id=469718) MockoBCKui
MeAaroru4ecKui
TOCY/AapCTBEHHBIIN
YHUBEPCHUTET
(MIIT'Y), 2015
JI3.2 |becconoB A. A. JlaGopaTopHBbIii MPAKTHKYM IO MOJIEKYJISIPHON QH3HKE YensOnHCK : 9BC
(http://library.csu.ru/rbooks2/view2? WznarenscTBO
code=local/007707/bessonovaa) YensiOnHCKOTO
TOCYIapCTBEHHOT O
YHUBEPCUTETA,
2015
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ABTODBI, COCTaBUTENHN 3arnaBue WznarensctBo, Ton| Pecypc
JI3.3 |BeccoHoB A. A. BBeznenue B 1a00paTOpHBII NPaKTUKYM 110 (HU3HKe: yaeOHOe YensaOHUHCK : 3bC
rocobue Yens0. roc. yH-T,
(http://library.csu.ru/rbooks2/view2? 2003
code=local/200401n0063/bessonovaa)
JI3.4 |BbyuenbuukoB B. JI., |JIaGopaTopHBIi NpaKTHKYM 110 Kypcy "DJIEKTpUYECTBO U Y. 1:wumn., 2001 9BC
Epernosa O. B. MartetusM": yueOHoe ocodue ISl CTYAEHTOB (hU3MIECKUX
CHeLHaIbHOCTeH YHUBEPCUTETOB
(http://library.csu.ru/rbooks2/view2?
code=local/200109n0152/buchelnikovvd)
JI3.5 |Tpodumos B. T"., JlaGopaTopHBI{ PAKTHKYM TI0 ONTHKE: y4eOHOe mocodue YensOnHCK : 3BC
Becconos A. A. (http://library.csu.ru/rbooks2/view2? code=local/007686/trofimovvg) |Yensb. roc. yH-T,
2008
JI3.6 |BeccoHoB A. A. JlabopaTopHBIIl MPaKTHKYM 10 MEXaHUKe: yueOHoe mocodne YensaOUHCK : 3bC
(http://library.csu.ru/rbooks2/view2? Yens0. roc. yH-T,
code=local/007688/bessonovaa) 2008
JI3.7 |bonnapes b. B., Kypc o6mieit ¢pusuku B 3 ki Knura 1: Mmexanuka: yueOHHUK JIst Mockaa : IOpaiir, 3BC
Kanamnukos H. I1.,  [0akanaBpoB 2019
Croupun I'. T (https://urait.ru/bcode/425487)
JI3.8 [3ucmanI. A., Togec |Ontuka. @u3nka aTOMOB U MoJieKyIl. DH3HMKa aTOMHOTO sApa U Canxr- [Tetepbypr [ OBC
0. M. MHKPOYACTHIL: ydeOHOe mocobue : Jlans, 2019
(https://e.lanbook.com/book/115202)
JI3.9 (MMupanumsunu 1. A., [91eKTpU4ecTBO U MarHETU3M Canxr- ITerepbypr [ OBC
anaruna E. B., (https://e.lanbook.com/book/167371) : Jlans, 2021
Kansesa H. A.,
ITonkoBa E. A.
JI3.10 |Akcenona E. H. O6mas ¢usuka. KoneGanus 1 BoyHbI (T71aBbI Kypca) Cankr- [lerepOypr | OBC
(https://e.lanbook.com/book/169073) : Jlanp, 2021
JI3.11 |Akcenona E. H. O6mas pusuka. Mexanuka (TaBbl Kypca) Cankr- [Terepoypr | OBC
(https://e.lanbook.com/book/169074) : Jlann, 2021
JI3.12 [Axcenosa E. H. O6mas pusuka. OnTrka (raaBbl Kypca) Cankr- [TerepOypr 9BC
(https://e.lanbook.com/book/169075) : Jlans, 2021
JI3.13 |Axcenosa E. H. Oomas ¢usuka. Tepmoaunamuka u MonekynspHas ¢pusuka (rassl  |Cankt- Ilerepbypr |  OBC
Kypca) : Jlans, 2021
(https://e.lanbook.com/book/169076)
JI3.14 | Axcenona E. H. O6mas puznka. DNEKTPUUIECTBO U MarHEeTH3M (TJIaBbI Kypca) Cankr- [TerepOypr |  3BC
(https://e.lanbook.com/book/169077) : Jlans, 2021
JI3.15 |Bpayn A.T'., JleButuna |ATOMHas U siaepHas pusuka. DIeMEeHTbl KBAHTOBOM MEXaHUKH. Mockaa : OO0 9BC
nr. IIpakTukym: yaeOHOe TIocoOHe "Hayuno-
(http://znanium.com/catalog/document?id=393099) U3/aTeNbCKUI
uentp MUHOPA-
M", 2022
7.2. Ilepeuens pecypcoB HHGOPMALTHOHHO-TeJIeKOMMYHHKAIIHOHHOM ceTH ""UHTepHeT"
D1 |YuebHo-meTonnueckuii caiit «[IpenonaBatensm u cryneHTam» http://teachmen.csu.ru
D2 |Hay4Hble U HAy9HO-TIOMYJISIPHBIE JIEKIHH http://elementy.ru
33 |Hay4Hnas snextpoHHas 6ubimoreka Poccuiickoii Akagemun Hayk http://www.elibrary.ru
24 |3BC «YHuBepcurerckas 6ubnuoreka onnaiH» http://biblioclub.ru/
25 |9BbC usparensctBa «Jlaub» https://e.lanbook.com/
26 |9BbC uzpatenscta «MHDpa-M» http://znanium.com/
37 |3BC «IOpaiit» https://biblio-online.ru/
7.3 llepeuenb HHGPOPMALMOHHBIX TEXHOJIOT U
7.3.1 IlporpaMmmHoOe 0GecnieyeHue
Adobe Reader
LibreOffice
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WinDjView

Adobe Connect Acrobat

LMS Moodle

MS Office365

7.3.2 IlpodeccronaibHbIe 0a3bl JAHHBIX U HHPOPMALHOHHO-CIIPABOYHbIE CHCTEMbI

1. DnexTpoHHBIH KaTanor HayuHoi 6ubnuoreku Yenl'yY [DnexTponHblif pecypc] : 6a3a nanHbIX / Yens6. roc. yH-T. — UensaOUHCK,
1992.

2. APS JOURNALS. Physical Review Letters, Physical Review X, Physical Review, and Reviews of Modern Physics : sxypHansl
American Physical Society : caiit. — URL: http://journals.aps.org/about — 5I3. anri. — Pexxum octymna: TOJIBKO U3 CETH
YHUBepcHUTeTa. — TEKCT : SIEeKTPOHHBIH.

3. Web of Science : mynpTHIMCIIMIUIMHAPHAS pedepaTnBHas 6a3a nqaHHbIX / komnanus Thomson Reuters. — Pesxxum nocryna: ajis
3apeructpup. nois3osareneil Uenl'Y. — TekcT : 3€KTpOHHBIN.

4. Scopus : pedeparusnas 6a3za nanubix / Elsevier BV. — URL: http://www.scopus.com/ — 3. anri1. — Pexxum nocrtyna: s
3apeructpup. noin3osareneiit Uenl'Y. — TekcT : 2MeKTpOHHBIN.

5. Springer Link : [caiir]. — URL: http:/link.springer.com/ — fI3. anrn. — Pexxum goctymna: ajis 3apeructpup. noib3opareneit Yenl'V.
— TeKcT : 3NeKTPOHHBIH.

6. KoHCIIeKTHI JIeKIMi ¢ AeMOHCTpPAIMAMH U BUPTYaJIbHBIMU JIaOOPaTOPHBIMU SKCIIEpUMEHTaMHU Ha caiite http://teachmen.ru

8. MATEPUAJIbHO-TEXHUYECKOE OBECIHIEYEHUE JUCHUIIJIMHBI (MOAY JIS1)

Jlist peanu3aniy JUCLMAILUTHHBI HCTIONB3YIOTCS yIeOHbIC ayIUTOPHH IS IIPOBEACHNUS 3aHATHI CEMHUHAPCKOTO THIIA, IS IPOBEACHUS
TPYIINOBBIX U MHAWBUAYATbHBIX KOHCYIBTAIMH, /IS TEKYIIEr0 KOHTPOJISI M TPOMEKYTOYHOM aTTECTAIlUH, & TAKXKE TIOMEIICHHS TS
CaMOCTOSTEIBHOM PabOTHI.

JlaGopatopHblie 3aHATHS TPOBOIATCS B y4eOHOH JTabopaTopuy OOLIEH U MPUKIIAAHONW (U3UKHU, OCHAIIEHHOH HE00X0AUMBIM
000pynOBaHKEM, TIepedeHb KOTOPOTO MPUBEICH B ITACIIOPTaX JIAOOpaTOpHH.

Hcnonb3yeTcs 31eKTpOHHbIN YNTaIbHBIN 3a1 HayuHol 6ubauoTeku Yenl'y (ayautopus 206) 11 caMOCTOATENbHON paboThI
CTyJIeHTa, OCHAIIICHHEII MIepCOHANBHBIMI KOMIBIOTEpPaMH, MyIIbTUMEINHHOM armapaTtypoil. B aymuropun obecriedeH T0CTyT K
Pa3IM4HON CIIPaBOYHOMH JIUTEpAType, SHIUKIONEAUSIM, ONOIHorpagMuecKiM U ITOJTHOTEKCTOBBIM 0a3aM JJaHHBIX,
nH()OPMAOHHBIM pecypcaM «HTepHeT».

9. METOAUYECKHUE YKA3ZAHUSA JJIS1 OBYYAIOIUXCSA ITO OCBOEHHUIO JUCHUIIJIMHBI (MOAY JIST)

JlaGopaTopHble paboThl O AuCHUILIHHE «O0muKi GU3NUECKUil MPaKTHKYM» BBIIIOJIHSIOTCS MApabIeNbHO C U3yYeHHEM Pa3aeioB
q)I/I3I/IKl/I. HO3TOMy CTYACHT JOJIKCH CaMOCTOATCIIBHO OCBOUTH TCOPETUICCKUE MMOHATHUA 1 3aKOHOMEPHOCTH, HCOGXO,Z[I/IMBIC JJIsA
BBITIOJTHEHHU S Ta00OPAaTOPHBIX padoT, HO ellle He pAaCCMOTPEHHBIE B JIEKITHOHHOM Kypce. [IoaroToBka K 1abopaTopHbIM paboTam
OCYIIECTBISIETCS B paMKaX CaMOCTOSITENbHOI paboThl CTyIeHTa 3a0J1arOBPEMEHHO 0 Hadana 3aHsATHS.

B nporiecce moATOTOBKY K JTa0OpaTOpHOH paboTe CTYAEHT AENaeT 3ar0TOBKY OTYETA Ha JIMcTaX OyMard B KIETKY WiH popmara A4:
OIUCBIBACT IIeJIb PAOOTHI, IPUMEHsAEMOE 000PYI0BaHKE, KPATKYIO TEOPHIO pabOThI U BBIYEPUMBAET CXEMY yCTaHOBKU. Ilepen Tem
KaK TIPUCTYIHTH K BBIOJIHEHUIO 1a00paTOPHON paboThI, CTYEHT MPOXOJHUT YCTHOE COOECeIOBAaHUE C MPEoJaBaTeIeM, B X01e
KOTOPOT'O JIOJIXKEH MOTYYUTh JOIMYCK K BBITOJHEHHIO IPAKTHYECKOH YacTH 1abopaTOpHOM paboThl. 3aTeM CTY[AECHT MPUCTYIAeT K
poBeJeHNI0 n3MepeHuid. [IpoBeqéHHbIE CTYIEHTOM H3MEPEHHUS JOJDKHBI OBITH O(OPMIICHEI B TAOIHIIBI, 8 TAKXKE IIPOBEPEHBI U
MOANHCAHBI MPETIoAaBaTCIIEM 10 OKOHYAaHUSA 3aHATHS. 3arem (CCJ]I/I OCTaJIOCh BpEMs, Ha 3aHATUH, a TaK )K€ B paMKax
CaMOCTOSITETIbHON PabOTHI) CTYAEHT BHIIIOJIHSAET HEOOXOIUMBIE pacyeThl, CTPOUT IpadUKH U MUIIET BHIBOA 1O J1abopaTopHOH
pabore. 3aBepIIEHHBII OTUET 10 paboTe cAaeTcs NPENoAaBaTeNio Ha CIESAYIOIEM 3aHATHH.

B cirydyae npuMeHeHHs Tpy 00YYSHUU JUCHHUILUINHEI SJIEKTPOHHOTO 00YUSHHUS, AUCTAaHIIMOHHBIX 00Pa30BaTEbHBIX TEXHOJIOTHI
o01eHne 00y4aroIUXCsl U MIPENoAaBaTes OCYIIECTBISETCS B PEXUME PEAILHOTO BpeMeHH (OHIaiH-JIeKIMY (BeOUHAPEI), YaThl,
BU/IC0-KOH(EPEHIINH U JIp.) KU OTJIOKESHHOTO BpeMeHH (CHCTeMa AUCTaHIMOHHOTO 00y4yeHus Moodle, MS Office365, popymsi,
JJIEKTPOHHAS T104Ta U JP.).

IIpu 0OydyeHuu ULl ¢ OrpaHUYEHHBIMU BO3MOXKHOCTSIMU 3I0POBbsI SIIEKTPOHHOE 00YUEHUE, IUCTAaHLIUOHHbIE 00pa30BaTe/IbHbIE
TCXHOJIOTHUH MPEAYCMAaTPpHUBAOT BO3MOKHOCTh IMTpUeMa-repeaaan I/IH(I)OpMaHI/II/I B OCTYIIHBIX IJI HUX CbOpMaX.

Peanu3anust AUCUUILIMHBI C IPUMEHEHUEM 3JIEKTPOHHOI0 00y4YeHNs], JUCTaHLIMOHHBIX 00pa30BaTeIbHbIX TeXHOIOrUil (nanee — 20,
JOT) ocymectBnsercst Ha OCHOBaHUHU «I10JIOXKEHUS O peaTN3allii OCHOBHBIX U JIOIIOJHUTENBHBIX 00pa30BaTeNbHBIX IPOIPAMM C
MIPUMEHEHUEM JIEKTPOHHOTO 00YYEeHUsI U JUCTaHIIMOHHBIX 00pa30BaTEIbHBIX TEXHOJIOTHH B (heiepalbHOM roCyIapCTBEHHOM
O10PKETHOM 00pa30BaTEIHLHOM YUPEKICHUH BRICIIETO 00pa3oBaHus «HeasOMHCKHH TOCyJapCTBEHHBIN YHUBEPCUTET,
«[TonoxxeHus o nopsiake 3a4era 00y4arolUMUCS 10 OCHOBHBIM NPOGECCHOHAIbLHBIM 00pa30BaTeIbHBIM IPOrPaMMaM BbICIIETO
obpazoBanus B PTBOY BO «Uenl 'Y» pe3yabTaToB OCBOCHUS B OpPraHU3aLX, OCYIIECTBISIONIMX 00pa30BaTENbHYIO
JIeSITebHOCTD, YUE€OHBIX NPEIMETOB, KYPCOB, AUCLMIUIMH (MOLyJIei), TPAKTUK, TOTIOJHUTEIBHBIX 00Pa30BaTELHBIX IPOTPAMM)
MOCPEICTBOM AJIEKTPOHHOH HHpOpMaMoHHO-00pa3oBarenbHol cpeibl PTBOY BO «Uenl Vy». B HCKITIOYUTENBHBIX CIydasx
(dope-maxkop u T.I1.) IpU peanu3ay odpazoBarenbHON aesTensHocTH ¢ npuMeneHreM 30, IOT MoryT npuMeHATh KOMIIOHEHTHI,
HE BXOJISIIIME B [I€PEUYEHB 3JEKTPOHHON MH(OPMALIMOHHO- 00pa30BaTEIbHON CPEeIbl.

© ®I'BOY BO «Henl'V»




MUWHOBPHAYKHN POCCHUI

@\” DenepanbHOE roCyJapcTBEHHOE OI0/DKETHOE 00pa3oBaTeIbHOe

Y4pEeXAEHUE BbICIIETo 00pa3oBaHus
«Yenabunckuii rocynapctBeHHbi yHuBepcuret» (PI'BOY BO «Henl'Vy»)

Pabouast mporpamma qucuuiutiHs! "OOmui Gu3ndecknii npakTHKyM" 110 HaNpaBJICHUIO MOATOTOBKY (CHIEUAIbHOCTH)
"Pamuodusuka" HanpasieHHOCTH (poduitio) TenekoMMyHHKaMOHHBIE CHCTEMbI H MH()OPMAIIMOHHBIE TEXHOIOTHH ctp. 21
OI'bOY BO «Henl ' V»

10. CHEIMAJIBHBIE YCJIOBHUSI OCBOEHUA JUCIHUITVINHBI OBYYAIOIIIUMHUCSA C HHBAJIMTHOCTBIO 1
OI'PAHUYEHHBIMHA BO3MOKHOCTSAMMHU 31OPOBb

OcBoeHNe QUCHMILUIMHBI HHBAIMJAMU U JMIAMU C OTPaHUYEHHBIMU BO3MOXHOCTSIMU 3[I0POBbSl OCYIIECTBIIAETCS C UCIOIb30BAHHEM
CIeHUAaNbHBIX TEXHUYECKUX CPEJICTB U T0JI0 HH(GOPMAMOHHBIX TEXHOJIOTHH, IPEA0CTaBIsIeMbIX PecypcHBIM yueOHO -METOANIECKIM
LIEHTPOM 110 00Y4EHHIO MHBAIUIOB U JIUI] C OTPAaHUYEHHBIMY BO3MOXHOCTSIMU 3/10p0Bbsl Uenl VY 1o 3anpocy o0y4aromerocs.

1. MoOunbHBIE CrielaNbHble TEXHHYECKUE CPEeICTBA UIS JIUL C HApyLIISHUSIMH 3PEHHS: HOPTATUBHBIH KOMIBIOTEP C BBOZAOM/BBIBOJIOM
mpudToM bpaiins ¢ cuntesaropom peuu «ElBraile-W14J G2»; HOyTOyku ¢ mporpaMMHOM 5kpaHHOTO focTyna NVDA; s1eKTpoHHbIe
YBEIMUIUTEIH TSI yAaJIeHHOTO POCMOTPa; BUICOYBEIMUUTENN IOPTATHBHEIE; TH(IIOIUIEED; HUPPOBBIE TUKTO(OHBL.

2. MobunbHble crienuaibHble TEXHUYECKUE CPEACTBA [UIL JIUI C HApyHIEHHAMH CIyXa: CUCTEMa CBOOOJHOIO 3BYKOBOIO HOJS CO
BCTPOEHHOW coBMecTuMOCThI0O ¢ FM-yctpoiictBamu; pagmokiaccel «Coner-PCM» ¢ mepemaTymkoM, 3ayIIHBIM HUHAYKTOPOM U
UHJYKIMOHHOU neriel; cucremMa MHGOpPMAalMOHHAs I ciabociplmamux nepeHocHas «Mcrok» A2 co BCTPOSHHBIM ILIEEPOM —
3BYKOBBIM HH(OPMATOPOM; JOKyMEHT-KaMepa; IpOorpaMMUPyeMbIe CITyXOBBIE allapaThl HHINBHIYAIbHOTO TOJIB30BAHHSI.

3. AccuctuBHbIE HH(OPMALUOHHBIE TEXHOJOTHM: IPOrpaMMHOE OOECICUCHUE IKPAHHOTO JOCTyIa ¢ CUHTe30M peun NVDA;
MpOrpaMMBI SKPaHHOTO YBEITHMYESHUS; IPOrPaMMBI PEYEBOT0 CHHTE3a ISl KOMITBIOTEPOB M HOYTOYKOB; IPOTPaMMBI PEUEBOTO CHHTE3a
U1 MOOMJIBHBIX YCTPOWCTB; SKpaHHAas KJIaBUATYpa; SKpaHHas JIyTa.

IIpu HeoOXomuMOCTH A1 OOYYAIOIIMXCS ¢ HAPYIICHUSAMH 3peHHs Ha PaboyMx MecTaxX Al MPOBEAEHHS NPaKTUYECKHX WIH
na00paTOpHBIX 3aHSATHH YCTaHABIMBAeTCs CIEUUABHOE IMIporpaMMHOe obecrieueHue (mporpamma pedeBoid HaBuranun NVDA,
peyeBble CUHTE3aTOPbl, YKPAHHBIE JIYIIbI).

B yueOHple ayauTopuu obecreunBaeTcs OECIPENSITCTBEHHBIH IOCTYN IS OOYYaroUIMXCsS WHBAJIHIOB M OOydarommxcs ¢
OTPaHUYEHHBIMH BO3MOXHOCTSIMU 3JI0pOBbs. B Kakmoil aynuropuu, rie oOydyaroTcsl MHBaIUABI M JIMLIA C OTPaHUYEHHBIMU
BO3MOKHOCTSIMH 3[J0POBbSI, IPETyCMaTPUBAETCSI COOTBETCTBYIOIIEE KOJMIECTBO MECT U OO0YYAIOIIUXCS ¢ YYETOM HapyHIeHHH UX
3JI0POBbSL.

Jns ocBOeHMS AWCUWIUIMHBI MHBAJIUIAM M JIHIAM C OTPAaHWYEHHBIMH BO3MOKHOCTSIMH 3I0POBbSI NPEIOCTABISETCS IOCTYN K
HeYaTHBIM MCTOYHHUKAM, UMEIOIUMCS B HayuHol Oubiauorexe Yenl VY, ¢ MOMOIIBIO CHENUANBHBIX TEXHUIECKUX CPEACTB; JOCTYI K
JNIEKTPOHHBIM HCTOYHUKAM, IPEICTAaBICHHBIM B (OpMe JJIEKTPOHHOTO NOKyMeHTa B (oHIe HayuHOH Oubmuorexu Uenl'V wmmm
JIEKTPOHHO-OMOIMOTEUHBIX CHCTEMAX, ¢ IOMOIIBIO CHELHUATIbHBIX TEXHUYECKUX U NPOIPaMMHBIX CPeACTB (pabouee MecTO Uit
HE3psIYero TOJIb30BaTeNsl C MPOTPAMMHBIM OOECIIEYCHHEM JKpPaHHOTO AOCTyma ¢ cuHTe3oM peun NVDA, pabGouee mecto ¢
KOMITBIOTEPHBIM POJUIEpOM U KinaBuaTypoil Clevy ¢ GoNbIIMMY KHOIKAMU U ¢ pa3Aeisioleil KIaBUIIY HaKJIaJ{KON).
Y4eOHO-MeTOANIECKHe MaTePHANBI I O0YJAIOIMXCS M3 YHCIA HHBAJIHMIOB W JIUIl C OTPaHMYSHHBIMUA BO3MOYKHOCTSIMU 30POBBSI
IPeOCTaBIAI0OTCA B pOpMax, alaliTHPOBAHHBIX K OTPAHUUYCHUSIM UX 3/I0POBbsI U BOCIIPUSTUS UHPOPMALIUHL:

Jnst v ¢ HapyIIeHUSIMA 3pSHUS:

- B IIe4aTHOH (opMe yBeIUIEHHBIM IIPUGDTOM,

- B (pOopMe DIIEKTPOHHOTO TOKYMEHTa,

- B hopme ayamodaiina,

- B euaTHO# hopme mipudTom bpaiins.

Jlist un ¢ HapyIIEHUsIMHU ClyXa:

- B eyaTHO# hopme,

- B ()OpME IEKTPOHHOTO JOKYMEHTA.

st M1 ¢ HapyIIeHUsIMU OTIOPHO-/IBUTATEILHOTO armapara:

- B IeyaTHoi hopme,

- B (pOpMe DIIEKTPOHHOTO TOKYMEHTa,

- B hopme aynuoaiina.

JlaHHBI TIepedeHb MOXKeT OBITh KOHKPETH3HPOBAH B 3aBUCHMOCTH OT KOHTHHT€HTa 00yJarolmxcs.

I[J'lﬂ HWHBAJIUAOB U JIUL C OI'paHUYCHHBIMU BO3MOXXHOCTAMMU 3J0POBbs OCBOCHUC TUCHUIIMHBI MOXKET 6blTb YaCTUYHO WJIH ITOJIHOCTBIO
OCYIIECTBJIEHO C UCIIOJIH30BAaHNEM JAUCTAaHIIMOHHEIX 00pa3oBaTenbHBIX TexHoNorui (Moodle, Adobe Connect Pro u mp.).

B ocBoenun JAVUCHUIUIMHBI UHBAJIMAAMHU U JIMOAMU C OIPpaHUYCHHBIMU BO3MOXKHOCTSAMU 30POBbSA HUCIOJIB3YCTCSI MHAWBHUAYaJIbHAsA
pabota. [log mMHAMBUIYanbHOH paboToi monpazymeBaercsi aBe (OpMBI B3aMMOICWCTBUS C MpEIOJaBaTeNIeM: HHAWBHIyaJIbHAS
y4ueOHast paboTa (KOHCYJIBTAalUH), T.€. JOTOJHUTEIbHOE Pa3bsCHEHNE YIeOHOTO MaTepuala H yrIyOJIeHHOe H3ydeHHe MaTeprania ¢
TEMHU O6y‘laIOH_[I/IMI/ICH, KOTOpBIE B OTOM 3aMHTCPCCOBAHbI, W HHAMBUAYAJIbHAsA BOCHUTATCJIIbHAA pa60Ta. I/IH}II/IBI/I}IyaHBHBIC
KOHCYJIbTAllU¥ HATIPABJICHBI HA HHANBHyaTU3alUI0 00YISHHUS U YCTAHOBIICHUIO BOCIIUTATEILHOTO KOHTAKTa MLy MIPEIoIaBaTelieM
n O6y‘la}OH_II/IMCH HWHBAaJINAOM HJIU O6y‘{a}OHII/IMCH C OTpaHUYCHHBIMH BO3MOKHOCTAMU 3J0OPOBBA.

Ipu npoBeneHNH NPOLEAYPB! OLICHUBAHNUS PE3YIbTATOB 00yUYEeHHS WHBATHIOB U JIHI[ C OTPAaHHYCHHBIMUA BO3MOKHOCTSIMH 3I0POBBSI
10 AUCLMIIIINMHE O6eCHCqI/IBaCTCH BBIIIOJIHCHUEC CJIICAYIOIIUX HJOIOJHUTECIbHBIX Tpe6OBaHI/Iﬁ B 3aBHCHUMOCTH OT MHAUBUAYAJIBbHBIX
0COOCHHOCTEH, 00YJaIOITIXCST:

a) MHCTPYKIMSA IO TOPSJKY MPOBEACHUS MPOLEAYPHl OLECHUBAHUS TPEAOCTABIACTCS B AOCTYNHOH (Gopme (YCTHO, B MUCHMEHHOM
¢dopme, B mucbMeHHON Gopme mpudToM Bpaiiis, yCTHO ¢ HCIONB30BaHUEM YCIYT CYpAOIEPEBOIUNKA);

6) noctynmHas ¢opma NPEeJOCTaBICHMS 3aJaHUH OIIEHOYHBIX CPEeACTB (B He4yaTHOH ¢opme, B MEeYaTHOH (Gopme YBEIHUCHHBIM
mpudTom, B medaTHo# Gpopme mpudrom bpaiins, B popMe 3IeKTPOHHOTO JOKYMEHTA, 33/1aHHs 3a4UTHIBAIOTCS ACCHCTEHTOM, 3aaHHs
MPEOCTABIAIOTCS C UCTIOIB30BAaHUEM CYPIOIEPEBOIA);

B) JOCTymHas (opMa IpenoCTaBIeHHs OTBETOB Ha 3aJaHusl (IMCbMEHHO Ha Oymare, HAabOp OTBETOB Ha KOMIIBIOTEpE, MHCHMEHHO
mpudrom bpaiins, ¢ HCNOIB30BAHUEM YCIYT aCCHCTEHTa, YCTHO).
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IIpu npoBeeHNH NPOLEAYPH! OLICHUBAHMS PE3yIbTaTOB 00yUIeHNs HHBAIHIOB | JIHL C OTPaHMYECHHBIMIA BO3MOYKHOCTSIMU 37I0POBbSI
IpeayCMaTPUBAETCS UCIIOIb30BaHNE TEXHUYECKUX CPEJICTB, HEOOXOAUMBIX UM B CBSI3H C MX UHIUBHIyaJIbHBIMA OCOOCHHOCTSIMH. DTH
cpeacTBa MoOryT ObITh mpenoctaBieHsl YenlY wWiaMm MOTYT HCIOIB30BAaThCSl COOCTBEHHBIE TEXHHYECKHE cpencTBa. Ilpm
HEOOXOJMMOCTH MHBAJIUIAM U JIIAM C OTPAHUYEHHBIMH BO3MOXKHOCTSIMH 3/10POBbSI IIPEIOCTABIISIETCS JIOTIOJHUTEIBHOE BPEMS JUIS
MOATOTOBKH OTBETA Ha 3aJaHus, IPOLeypa OLEHUBAHUS PE3yNbTaToB 00yUeHHS M0 AUCIUILIMHE MOKET MPOBOIUTHCS B HECKOJIBKO
JTAaroB.

IIpoBenenue mpouenypsl OLEHHUBAHUS PE3yJIbTATOB OOYyUEHHs] MHBAIMWAOB U JIMI C OTPAHUYEHHBIMH BO3MOXHOCTSIMHU 37I0POBBS
JOIYCKaeTCs C UCTIOIb30BaHUEM AUCTAHIIMOHHBIX 00pa30BaTeIbHBIX TEXHOIOT HH.

© ®I'BOY BO «Henl'V»



MUMNHOBPHAVYKHN POCCUN

\,} denepanbHOE rocyJapcTBEHHOE OI0/PKETHOE 00pa3oBaTelIbHOS
YUPEKACHUE BBICIICTO 00pa3oBaHuUsI

«Yenabunckuii rocynapctBeHHbid yHusepcuret» (PI'bOY BO «Henl'Vy)

Pabouas mporpamma qucuuruiHb! "OOmui GU3NIeCKid TPaKTHKYM" TI0 HAIPaBJICHUIO TIOATOTOBKH (CHEIHAIBHOCTH)
"Pamnodusnka" HanpaBineHHOCTH (Tpodmito) TenekoMMyHHKaMOHHbIE CUCTEMBI M MH()OPMAIIMOHHBIE TEXHOIOTHH

®I'BOY BO «Henl ' Y»

ctp. 23

PaGouyass nporpamMmma qucHUIJIMHBI (MOAYJIs1) 0100peHa U PeKOMEHI0BaHa:

[IpopexTop no yue6Hoit padbote yrBepxkaeHo 30.05.2022 B.E. ®enopos

VYyeHbIM cOBETOM (U3UYECKOT0 (paKyIbTeTa

IIporokoi 3acenanus Ne 07 ot 28.04.2022

[Ipencenarens YueHoro coBera

¢dusnueckoro axynprera COTJIACOBAaHO
3acenanuem kadeapsl o0uIell U TeopeTHyeckoii GU3NKH
IIpoTtokoin 3aceqanus Ne 07 ot 21.04.2022

3aBegyromuii kadeapoi COrJIaCOBAHO

ABTOp (COCTaBUTEIIb)

J.A. 3axappeBruu

A.E. Maiiep

A.A. DGenb
A.E. Maiiep

Crtpykrypa padouyeii nporpaMmbl COOTBETCTBYeT npukady pekropa ®I'bOY BO

«Ueal'¥» ot «13» anpeas 2021 r. Ne 247-1

© OI'bOY BO «YHenl V»




