[TonmucaHo 371eKTPOHHOH MOAMUCHIO!

Bepxunruil Janun [ pHropseBHu

HomxrocTs: Tupextop KI'TIM KemIV

Jata u Bpems: 2025-04-23 00:00:00
471086tad29a3b30e244c¢728abec3661ab35¢9d50210dct0e75e03a5b61df6436

MUHUCTEPCTBO HAYKH 1 BBICILIET'O OBPA30BAHWS POCCUMCKOM ®EJEPALIMA
Kyzbacckuii ryMaHUTapHO-TIEIarOrMYeCKUi HHCTHTYT
(eepaTbHOrO rocy1apcTBEHHOr0 OIOIKETHOTO 00pa30BaTEILHOTO YUPEKICHUS
BbICLIEr0 00PAa30BaAHUS
«KeMepOoBCKHH rocy1apCTBEHHbIM YHUBEPCHUTET»
@akynbreT PU3NIECKOH KyJIbTYPBl, €CTECTBO3HAHUA H IPUPOOIIOIb30BAHUS

YTBep:knaio:
Jexkan @OKEII

Ps6o B.A.
20 mapra 2024 .

PaGouas nmporpamMMa JUCIHHILIHHBI

51.0.04 ®dusuka

Hanpagnenue moaroToBku
20.03.01 TexnocdepHas 0e301aCHOCTD
Koo, nazeanue nanpaenenus

HampasnenHnocts (mpoduib) MOATOTOBKH
be3onacHOCTh TEXHOIOTHYECKUX MPOIIECCOB M MPOU3BOICTB

[Tporpamma Gakanaspuara

®opma o0yueHHs
3aoynas

['og mHabopa 2021

Hogoxky3uenk 2024 r.



JIucr BHECeHHS N3MeEHEeHM il
B PIIJ1 51.0.04 ®usuka

(KOO no yueOHOMY NIaHY, HA36AHUE OUCYUNTUHbL)

CBenennst 00 yTBepKIeHUH:
Ha 2024 / 2025 yu. rox

VYTBepkaeHa YdeHbIM coBeToM (akynbreTa (IPOTOKON YueHoro coera (akymbreta Ne 6 OT
20.03.2024 1.)

OnoOpeHa Ha 3aceJaHUH METOJUYECKON KOMHCCHU (aKylbTeTa (IPOTOKOJI METOAMYECKONH KOMHMC-
cun ¢pakynapTera Ne 3 ot 20.03.2024 1.)

OnobOpena Ha 3acemanmm oOecneunBaromiel kadenpsl (mpoTokon 3acenanus kadenapsl Ne 5 ot
19.02.2024 1.)



Ors1aB/iIeHHUE

R I (056 907 (03107 05 410705 .5 CURURUROU O PRSPPI 4
1. 1DOPMUAPYEMBIC KOMITETCHIIHIF .......veeuveesreessesssneasseasseesseesseesssesssesssessseesseesssessssasseasseanseessesssesssessssesnnessessseessesssesssnes 4
1.2]JIecKpnTOPHBIE XaPAKTEPUCTUKH JTOCTHIKCHUSI KOMITCTEHIIIM . vv.vvvveisvriessieeessreeessseesssseesssseesssesssnennns 4

2.00b6M 1 TpyIOEMKOCTD TUCIUILIMHBI TIO BUJIaM YY€OHBIX 3aHATHH.

DopMbI IPOMEKYTOUHON aTTECTAIUU. 5
3. Y4eOHO-TeMaTHYECKHI IIJIaH U COACPKAHUE TUCIIMILIMHBL ....vecvrereeens Omuodka! 3akiaaaka He onpeaeseHa.
3.1 VUEOHO-TEMATHUECKIM TITTAH ...vvvvrvvrrererrssrssssessssssssssssssssssssssssssssssssssssssenes Ommodka! 3akaaaka He onpeaesneHa.
3.2 ConeprkaHUe 3aHATUN IO BUAAM YICOHOM PAOOTBL ... .eevveruriesreatiesteesteesiresssesteesseesseesseessnessneasneesseesreessessanesnnesnne 9
4 Tlopanok OLIEHUBAHUS YCIIEBAEMOCTH U CPOPMUPOBAHHOCTH KOMIIETEHIIMH 00Y4aloLIerocs: B TEKyIeH 1
TIPOMEKYTOUHOM ATTECTALIMI. .....eveureesreesreesesssesasseasseesreesseeseeesseessneasse e neeaneeare e et e s ab et ese e e reenr e e neeeneeesenesnne e neenreenreenres 14
5  MarepuanbHO-TEXHUYECKOE, IPOTPAMMHOE B yIeOHO-METOAMIECKOE 00ECTIEYeHNE TUCITUTUINHE ............... 15
5.1 Y UCOHAS JTHTEPATYPA .. reveereererueessesseesresseassessesseessesseassesseaseessesseasseaseaseesaeabeessesheese e beaReenneabeeresbeaneenrenreenne e 15
5.3  CoBpemeHHBIE TpohecCHOHANBHBIE 0a3bl JAHHBIX W HUH(OPMAIMOHHBIE CITPABOYHBIE CHCTEMBL. ............... 17
6. VIHBIE CBECHUS U (MITH) MATEPHAIIBL. ...e.uveiureesreereessersseeasseesseesseeseeessneasseasneeaneesseeasseas st ereesreesneesseesnneenneenreenreennnas 17
6.1.IIpuMepHBIE TEMBI TUCHMEHHBIX YUEOHBIX PAOOT ...vevvieuriertiesteesieesireasteasteesteesseessseasseesseesseesseesseesnnessessseesseessns 17
6.2 TIpuMepHbIe BOTIPOCHI U 3aJaHusl /3a1a49u TSl IPOMEKYTOYHON aTTeCTAINN 25



1 leab AUCUUIIMHBI.
B pesynbrare 0CBOCHHS NaHHOW JUCHUIUIMHBI Y 00Y4aromierocsi JOJKHBI ObITh CHOpMU-

POBaHBI KOMIIETCHIIMU OCHOBHO# MPpodeccHOHANBHOM 00pa30oBaTeIbHOIN MPOrpaMMBbl OaKaiaBpHa-
ta (ganee - OITOII): OIIK-1, TIK-3
CopepxaHre KOMITETEHIINI KaK TUIAHUPYEMBIX PE3yJIbTaTOB O0YYCHHUS MO TUCITUTUIHHE

cM. Tabiuusl 1 u 2.

1.1®opMupyembie KOMIETEHITUN
Tabmumna 1 - ®opmupyeMble TUCIUIUTMHON KOMITETCHITUH

HaumeHnoBaHMe BuIa
KOMIIETEHIINHA
(0obwexyromypHas
obwenpogeccuonanvras,
npogeccuonanvras)

(TpymIibl) KOMITETEHIUH

HaumenoBanue kareropuu

KOI[ 1 Ha3BaHHUEC KOMIICTCHIIMH

O6menpodeccruoHanbHas

OIIK-1 CriocoGeH y4YuThIBaTh COBPEMEHHBIC
TEHCHIIMH PA3BUTUS TEXHUKHU U TEXHOJIOTHH
B oOmact TexHocepHOl O0e30MacHOCTH,
M3MEPUTEIIBHOW M BBIYMCIUTEIBHOM TEXHU-
K1, UH()OPMAILIMOHHBIX TEXHOJOTHA  TMpH
PEIICHUN THIIOBBIX 3a/Ja4 B 00JIACTH IIPO-
(dbeccroHanbHON AESITeNbHOCTH, CBA3aHHOM C
BAIIUTON OKPY’KaIOIIEeH cpeasl U odecrieye-
HueM 0€30MaCHOCTH YeNIOBEeKa

[TpodeccuonanpHast

I[IK-3 CroocobeH HCIOIB30BaTh 3aKOHBI U
METOJIbI MAaTEMAaTHKH, €CTECTBEHHBIX, I'yma-
HI/ITapHI)IX U S3KOHOMMUYCCKUX HaYK HpI/I pe-
[IeHUd TPOGECCHOHAIBHBIX 3a1ay, pUME-
HJATH Ha HpaKTI/IKC HABBIKHN HpOBCI[eHI/IX 51
OIMCAHUS HCCIAEIOBAHHUI, B TOM YHCIE DKC-

MEPUMCHTAJIbHBIX

1.2 JleckpunTOpPHbIC XaPAKTEPUCTHUKH TO0CTHKEHHSI KOMIIETEHIIUI
Tabnuma 2 — UnaukaTopsl JOCTUKEHHUS KOMIIETEHIIUH, (OpMUpyeMble TUCIUTIITMHON

Konx u HasBanue

NHnukaTtopsl JOCTUAKEHUS

JMCcUMIUIMHBL U IPaKTUKH,

YYHUTHIBAaTh COBPEMEH-
HblE TEHACHIMN pa3-
BUTHS TEXHUKH M TEX-
HOJIOTHH B o0OnacTu
TexHochepHOlr ~ Ge3-
OMacHOCTH, H3MEpH-
TEIbHOM M BEIYHCIIH-
TEJIbHOU TEXHUKHU,
MH(OPMAaLIMOHHBIX

TEXHOJIOTUM TpHU pe-
IIEHWH THUIIOBBIX 3a-
Jad B o0mactd Tpo-
dbeccuoHanpHOM  Aes-
TEILHOCTH, CBSI3aHHOM
C 3alUTON OKpYKaro-

BPEMCHHBIC TCHACHLIUN PA3BUTHUA TCX-
HHUKU ¥ TEXHOJOTHH B 00JIacTH oOecIie-

KOMIIETCHIIUH komnerennuu mo OITOIT (hopMupyrOIIHE KOMITETEHITHIO
OIIOIT
OIIK-1 Cnocoben | OTIK-1.2 Cnocoben yuutsiBaTh c0-b1.0.02 Mnpopmaruka

51.0.03 Briciiasg mareMaTHKa
51.0.04 ®u3zuka
51.0.05 Xumus

YCHHUSI TEXHOCHEPHON Oe30macHOCTU, K1 .06 HaueprarenbHas reoMeTpHst 1
U3MEPUTEIIBHOM M BBIYHMCINATEIbHONKoMIbIOTEpHAs TpaduKa

TE€XHUKU, WH(POPMAIMOHHBIX TeXHO0-b1.0.07 Hokcomnorus
Wi B CBOCH HpO(I)eCCHOHaHLHOﬁ Ileﬂ-Bl'O'09 JeTtanu MalivH U OCHOBBI KOH-

TCIIBHOCTH

CTpyUpOBaHUs
51.0.10 Temmodusnka u THAPOra30an-
HAMUKa

B51.0.12 DnexTpoHHKa U 3JIEKTPOTEXHU-
Ka

51.0.14 Teopus ropeHus U B3pbIBa
I51.0.16 HaneXHOCTh TEXHUYECKHX CH-
CTEM M TEXHOTCHHBIN PHUCK

51.0.20 CucteMbl aBTOMaTH3UPOBAHHO-
IO MPOEKTUPOBAHUS CPEACTB obecreye-
HYs 6€3011aCHOCTH




el cpeasl U odecre-
yeHneM 0e30MacHOCTH
YyeJloBeKa

51.0.21 TunoBsle NPOMBIIIUIEHHBIE TEX-
HOJIOTUH

51.0.23 IpomsIinieHHas: 6€301MacHOCTh
OTTACHBIX ITPOU3BOJICTBEHHBIX OOBEKTOB
51.0.28 Oxpana okpyXaromiei cpeasl Ha
00BEKTaX 9KOHOMHUKH

I51.0.30 Crioco0bI M TEXHOIOTHH 3aIUThI
B UpE3BBIYAITHBIX CHTYaLUIX

Bb1.0.32 PacueTt u npoeKkTupoBaHUe CH-
CTeM U cpe/cTB o0ecrieueHus: 6e30MacHo-
CTH TpyZAa

b2.0.01(Y) Yuebnas mpakruka. O3Ha-
KOMHUTEJIbHAS MTPAKTHUKA

b2.0.02(IT) [IpousBocTBEHHAs NPAKTU-
ka. TexHomornaeckas (TIPOEKTHO-
TEXHOJIOTUYECKAs TIPAKTHKA)

B2.(I1x) [Tpon3BoacTBEHHAS TIPaKTHKA.
[MpenmuiuioMHas TpaKTHKa

53.01 [NoxroToBka K MpoLeAype 3aIluThl
M 3aIIdTa BBITYCKHOW KBATHU(UKAIIHOH-
HOM paboThI

[IK-3 Cnocoben wuc-
[0JIb30BaTh 3aKOHBI U
METOJBI MaTEMaTHKH,
€CTeCTBCHHBIX, TyMa-
HUTapHBIX W 3KOHO-
MUYECKUX HAyK TIpH
pelieHud  1podeccro-
HaIBHBIX 334, IMPH-
MEHATh Ha IPAKTHKE
HAaBBIKU MPOBEJICHUS U
OIMCAHMS HCCIIeIOBA-
HHUM, B TOM YHCJE JKC-
MePUMEHTaIbHBIX

[1K-3.1 Hcnonbs3yeT MeTOabl pElIeHUS]
3ajad B oOyiactu TexHochepHou 6e3-
OIIACHOCTH C ITOMOIIBIO 3aKOHOB M Me-
TOJIOB MAaTEMAaTHUKH, €CTECTBEHHBIX, Ty-
MaHUTAPHBIX U 9KOHOMUYECKHX HAYK
[1K-3.2 CraBUT, MPOBOJIUT, OMHUCHIBACT
MCCJICIOBaHMS, B TOM YHCIIC 3KCIIEpH-
MEHTaJIbHEIC

51.0.04 ®uszuxa

b1.0.05 Xumus

51.0.10 Temmodusuka U TUAPOTA30-
IMMHAMUKA

b1.0.12 DOnexTpoHHKa U 3IEKTpPO-
TeXHUKA

b1.0.13 Mertposorus, CTaHAAPTU3A-
1us U cepTrdUKanms

b51.0.14 Teopus ropeHus 1 B3pbIBa
51.0.19 Bsenenue B mnpodeccro-
HaJIbHYIO 1€ATEIbHOCTh

b1.0.24 DxoHOMHKA OXpaHbI TPya U
MPOM3BOJACTBEHHON 0€30acHOCTH
b1.B./[B.03.01 Opranuszanus Hayud-
HO-MCCJIEIOBATEIbCKON  AESTEIhHOA
cTH

b1.B.J1IB.03.02 ITarenToBeneHue
b2.B.01(IT) IIpousBoxncTBeHHAs
npaktuka. [IpodunbHas mpakTrka.
OT/1.02 M30panHble THaBbl (hru3mde-
CKOM XUMUU

b3.01 IloaroroBka K mporeaype 3a-
IIUTHl U 3alIUTa BBITYCKHOM KBalu-
(bUKAIIMOHHOM PaOOTHI.

Tabnuia 3 — 3Hanus], yMEeHHsI, HABBIKK, OPMUPYEMbIE TUCIUTIITUHON
Kon u HazBanue komne- | MTHAUKATOPBI TOCTUKEHUS 3nanus, ymeHus, HaBeIkH (3YB), dop-

TEHIIUHA KOMIIETEHIINH, 3aKPEIICH- MHUpPYEMbI€ JTUCHUTLITUHON
HEIE 3a JUCIIAILIMHON
OIlK-1 Cnocoben | OIIK-1.2 Cnocoben y4u- | 3HaTh:

YUUTBHIBAaTh COBPEMEH-
HbI€ TEH/IECHLIUU Pa3BU-
THS TE€XHUKH U TEXHO-
Joruii B o0nacTtu Tex-
HocepHOil  Oe3omac-
HOCTH, U3MEPUTEIILHON

-TCHJICHITUHN Pa3BUTHs TEXHHKHU B 00JIa-
cTH obeCreueHus: TexHochepHoi 6e3-
OITaCHOCTH,

-BO3MOXKHOCTH HCIOJIB30BAaHUSI HU3Me-
PUTEIBHOH TEXHHKH B Tpodeccho-
HAJIBHOM JICSITETbHOCTH.

THIBaTh COBPEMEHHBIC TCH-
JICHIIMU PA3BUTHUS TEXHUKHU
W TEXHOJOTHH B o0JlacTu
obecrieueHust TexHoOCheEp-
HOW 0€30IIacCHOCTH, H3Me-
PUTEIBHON W BBIYWCIIH-
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Konx n Ha3zBanue xomiie-
TEHIUU

NHaukaTopsl TOCTHKEHUS
KOMITIETECHIINH, 3aKPEIUICH-
HbIE 34 JUCLUUILINHON

3naHus, ymeHus, HaBeIkK (3YB), dop-
MUPYEMBIC JUCIUTLTAHON

u BBIYHCIIUTCILHOM
TEXHUKH, HUHGOpMAIIH-
OHHBIX TEXHOJIOTHI
NPy PEIICHUH THUIIO-
BBIX 3aJa4 B 00JacTu
npodeCcCuOHATBHON

JIESITENILHOCTH, CBSI-
3aHHOM C  3aIllUTOH
OKpY>Karolleu cpeasl U
obecreyeHreM 0e3-
OIIACHOCTH YeJIOBEKA

TENILHON TEXHUKH, WHPOP-
MalluOHHBIX TEXHOJOTHH B
cBOCH MpodeccuoHATBHON
JIeSTEIbHOCTH

YMeTh:

-MCTIOJIb30BaTh B MPOQECCHOHATHHOU
JIEATENIbHOCTA HM3MEPUTEIIBHYI0 U BBI-
YUCIUTEIbHYIO TEXHUKY.

Bnanets:

-BJIaJIcTh HABBIKAMH HCIIOJIB30BaHUS
W3MEPUTEIIBHOM W BBIYMCIUTEIBbHOU
TEXHUKH B TPO(ECCHOHATBLHON Jesi-
TEIILHOCTH.

I[IK-3 Cmnocoben wuc-
[M0JI30BaTh 3aKOHBI H
METOJBI MaTEMAaTHKH,
€CTECTBCHHBIX, TyMa-
HUTAPHBIX U SKOHOMH-
YeCKUX HayK TIpH pe-
HIEHUH npogeccuo-
HaIBHBIX 3a/ad, MpH-
MEHATh Ha IPaKTUKE
HABBIKU TIPOBEACHHS U
OIMCAaHMS HCCIEI0BA-
HHUM, B TOM YHCIE DKC-
MePUMEHTAIbHBIX

[IK-3.1 Hcnonb3yer meto-
JIbl pelIeHus 3aaa4d B oOna-
cTH  TexHochepHOH  Oe3-
OMACHOCTH C TIOMOIIBIO 3a-
KOHOB M METOJOB Marema-
TUKH, €CTCCTBCHHBIX, I'yMa-
HUTapHBIX ¥ OSKOHOMHYE-
CKHX HayK

[1K-3.2 CraBuT, NPOBOJMT,
OTMCHIBAET HCCIICIOBAHUS,
B TOM YHUCJI€ 3KCIEpUMEH-
TaJbHBIC

3HAaTh:

- 3aKOHBI U METO/bI (PU3HUKH, HE00XO-
JUMBIE JUIs pelIeHUs TPOopeCcCuOHANb-
HBIX 3aj1au.

YMersb:

- IPUMEHSTh OCHOBHbBIE 3aKOHBI U Me-
TOJIbl (PU3UYECKOM HAyKH IIpH pelle-
HUU PO eCCHOHATbHBIX 3a/1a4.
Bnaners:

- CIIOCOOHOCTBIO pemaTh Mpodeccro-
HaJIbHBIE 33/1a4M B MCCJIEI0BATEIbCKON
U NPUKIAJHON N1EATENbHOCTH, HCIIONb-
3ysl OCHOBBI (DU3HKH.

2.00b€M U TPYAOEMKOCTH IMCIUNJIMHBI 0 BUAAM Y4eOHBIX 3aHATHHM.

@®opMBbI IPOMEKYTOYHOM aTTECTALUU.
Tab6muia 4 — O6beM U TPYJA0EMKOCTh JUCITUTUIHMHBI IO BUJAM YUE€OHBIX 3aHITHI

Bcero yacos
JUIsL OYHOM JUIs 3204-
O0BEM I CUHIUTHHBI (bopwst 00yue- | noii (0qu0-
HUS 3a04YHOM)
¢dopMbI 00yue-
HUSI
OO0mmas TpyI0eMKOCTh TUCITUTITHHBI 360 360
KonraktHas paboTta 00ydaroniuxcs ¢ mpernojaaBaTenem (1o 140 22
BHJIaM Y9€OHBIX 3aHATHI) (BCETO)
AynuTopHas pabora (Bcero): 140 22
B T. YHCJIE:
Jlexun 58 12
CeMuHapbl, NPAaKTHYECKUE 3aHATUS 48 10
[IpakTuKyM™MBI
JlaGopaTopHble paboThI 34 2
B TOM.YHCJI€ B aKTUBHBIX U HHTEPAKTUBHBIX (popmax 28 6
CamocrodTenbHas paboTta 00yJaronmxcs (BCero) 148 320
Bun npomexxyTouHoit arTectanun odydaromierocs (3k3a- 36u. — 2 cemectp | 9u. — 1 Kypc
MEH) 36.9 — 3 cemectp | 94. — 2 Kypc




3. YueOHO-TeMaTHUYeCKAUil IUIAH U COJlePKAHME JUCIIUILIUHBI.
3.1 YyeOHO-TEMATHYECKUH IJIAH

Taonuua 4 — YueOHO-TeMaTUYECKUN TUIAH

0 04HOUl hopmbl 0OyUeHus

& ’g Buabl yueOHbIX 3aHATHIH, BKJIIOYAS
SN CaMOCTOSITEJIbHYIO PaboTy 00yuaro-
2 IIHXCS U TPYA0EMKOCTh
= g (B 4acax)
g 3 DopMbI TEKY-
o Z | ayluTOpHbIe €aMocCTo- LIEr0 KOH-
Ne Pasen © 3 | yueOuble 3ausTHs sTeJIbHASA P
n/u JAMCHUIITHHBI Beero | Jek- | cemu- [Taopa- | padora MEsKy TOYHOI
MK | Hapbl, | TOpHbIe | 00y4aro- aTTecTAIM-
npak- | 3aHATHs | MHXCH HYCIeBaeMOCTH
THYe-
CKHe
3aHsl-
THS
2 ceMecTp
1 Ou3NYecKue OCHOBBI 50 10 10 6 24 YO-1
MEXaHUKH I1P-2
YO-2
TC-2
2 Oduznka KoJIeOaHWA H 48 10 10 6 22 YO-1
BOJIH TC-2
3 MountekymnsipHast  pu3u- 46 10 10 4 22 YO-1
Ka ¥ TEpMOJAUHAMUKA [1P-2
I1P-1
TC-2
[TpomexyrouHast aTTe- 36 YO-4
CTaIus
B cemectpe 180 30 30 16 68
| 3 cemectp
4 DNEKTPUYECTBO U Mar- 52 10 6 6 30 YO-1
HETU3M I1P-2
TC-2
5 OnTuka 40 8 6 6 20 YO-1
I1P-2
TC-2
6 DJIeMEHThl KBAHTOBOM 52 10 6 6 30 YO-1
TEOPHH. OcCHOBBI I1P-1
aTOMHOM H SIEpPHOU TC-2
buzuku TC-1
[TpomexxyTouHasi arre- 36 YO-4
CTaIus
B cemectpe 180 28 18 18 80
NTOTI'O 360 58 48 34 148 72 9 - 5K3aMEHbI




014 3a04HOU (hopmbl 00yUeHUA

& ’g Buabl yueOHbIX 3aHATHH, BRJIOYAS
SN CaMoOCTOSITeIbHYI0 padoTy o0y4aro-
&2 LIMXCH U TPYA0EMKOCTh
= 2 (B yacax)
g 3 DopMbI TEKY-
No Pasen o Z | ayluTOpHbIe €aMocCTo- LIEr0 KOH-
C Z | yuenble 3ansiTus sTeJIbHASA
n/n AUCHUILIUHBI TPoJif ycneBa-
Bcero | je | cemmna- Jlagopa- | padora eMOCTH
KII pbl, TopHble | 00y4alo-
UU | NPAKTH- | 3aHATUA | HIHUXCH
yecKue
3aHATHA
1 xypc
1 Ou3NYeCKue OCHOBBI 55 2 1 52 YO-1
MEXaHHUKHU I1P-2
YO-2
TC-2
2 Oduznka KoJIeOaHWA H 55 2 1 52 YO-1
BOJIH TC-2
3 Mounekymnsipaast  pu3u- 61 2 2 2 55 YO-1
Ka U TEPMOJMHAMUKA [1P-2
I1P-1
TC-2
[TpomexxyTounasi arre- 9 YO-4
CTaIms
B cemectpe 180 6 4 2 159
\ 2 Kypc
4 DNEKTPUYECTBO U Mar- 56 2 1 50 YO-1
HETU3M I1P-2
TC-2
5 OnTuka 54 2 1 50 YO-1
I1P-2
TC-2
6 DJIeMEHThl KBAHTOBOM 61 2 2 53 YO-1
TEOPHH. OcHOBBI I1P-1
aTOMHOM U SAIEpPHOU TC-2
buzuku TC-1
[TpomexyTouHast aTTe- 9 YO-4
CTaIus
B cemectpe 180 6 4 161
NTOI'O 360 12 8 0 320 18 u - 3Kx3aMeHBI

YO-1 - cobecenoBanue, YO-4 — sk3amen, [IP - nucemennas pabota, [1P-1 - tect, [TP-2 - koHTpONbHAs
pabora, TC-1 - kommbroTepHOE TecTupoBanue, TC-2 - yueOHbIe 3a/1a4un.



3.2 Copep:xaHue 3aHATHH 110 BUJaM y4eOHOI padoThI
Tabmuna 6 — ConeprkaHue TUCIUTUTMHBI

/i

HaumenoBanue paznena
JUCHUTUINHBI

Coneprxanue

1 xypc

1 Pusnueckue 0CHOBBI MEXAHUKU

Cooeporcanue 1eKYuoHHO20 Kypca
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OCHOBHBIC TIOHATHS U 3a-
KOHBI MCXaHUKHU

@du3MKa Kak BaXHeHas Hayka o npupoje. Mertoasl u
pe3ynbTaThl (u3ndyeckoro uccienoBaHus. CBs3b (UMKU C
JIPYTUMH €CTECTBEHHBIMU HayKaMH. Poiib MaTemMaTHkH B (hU3HKe.
@dyHnaMeHTaIbHbIE MOHATUSA (PU3MKHU (BpeMs, IPOCTPAHCTBO,
Matepus). usnueckre BeTUUUHBI U UX B3aUMOCBS3aHHOCTD.

1.2

KunemaTtuka u 1uHaMuka
MAaTEepUAIBHON TOYKHU U
TBEPJOTO Tesa

Kunemarnka u AMHaMHMKa MaTepUaAIbHON TOUKHU. 3aKOHBI
Herotona. /IBuxkenue B nose taroreHus 3emian. Cuiia TsSHKECTU U
Bec. HeBecomocTs. BpamarensHoe IBHKEHUE TBEPAOIO TEIA.
Yrosm noBopoTa, yriioBas CKOpPOCTb, YINIOBOE YCKOpEHUE.
JluHamMKKa BpalaTeIbHOTO ABMKEHUA. MOMEHT cuiibl. MOMeEHT
nMmiyabca. OCHOBHOE ypaBHEHHE JMHAMUKHM BpalllaTelbHOIO
JABIDKEHUS. Buasl cui. YIpyruii 1 Heynpyrui yaapsl apos.
Hedopmarus tena. 3akon ['yka. Moxyns FOura. Koadgdunuent
ITyaccona. 3aBuCMMOCTb JieopMaLiuii OT HAIPsKEHUH, peaesn
YIPYTrOCTH. DJIEMEHTHI CHEIMATIbLHON TEOPUN OTHOCUTEIBHOCTH.
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3aKOoHEBI COXpaHCHHA B MC-
XaHHUKEC

3aK0HBI COXPAHCHUS HMITYJIbCA U MOMCHTA HMITYJIbCA.
Pabora n SHEPTrH-. Kunernueckas n NMOTCHIUAJIbHAs SHCPIrus.
3aKkoH COXPAHCHUA MOJIHOM MEXaHUYECKOH OHCPTHH.

CodepofcaHue Npakmu4eCKux 3aniamuu

14

Kunemaruka n auHaMuka
MaTepHaIbHON TOUKH U
TBEPJOTO Tela

Kunemamuka u Ounamuxa mamepuanbHOU MOYKU U

meepooco mena. Cucrembl otcuera. OTHOCUTEIBHOCTH
nBwkeHus. Ilepemenienue, TpaekTopHsl, MPOWIEHHBIM MYTh.
CkopocTh W yckopeHue. TaHreHIHaabHOe W HOPMAIbHOE
yckopeHus. 3akoHbl HeroToHa. J[BHkeHue B mosie TAroTeHus
3emun. Cuna tsxect U Bec. HeBecomocts. BpamarensHoe
JIBIDKEHUE TBEPJOro Tena. YIioBoe yckopeHue. JlMHaMuka Bpa-
[IaTEIBHOTO JIBWKEHUS. MOMEHT CHibl. MOMEHT HUMITYJbCa.
OcHOBHOE YypaBHEHHUE TMHAMMKH BPaIaTeIbHOTO ABHKEHHS.
Hepopmayusa mena. Korbdumuent Ilyaccona. 3aBucuMocTs je-
¢dopmanmu ot Hanpsbkenus. [Ipenen TekyyecTu.

1.5

3aKOHBI COXPAHEHUS B Me-
XaHUKe

Paboma u snepeus. Kunerndeckas u NOTEHIMAIbHAs
SHEprus. 3aKOHbl COXPAHEHHWS B MEXAHHMKE. YNPYTH H

HEYNpPYTUi yJaapsl HIapoB.

Cooepoicanue 1abopamopuwix pabom

1.6

KunemaTtuka u 1uHaMuka
MaTepHAIbHON TOYKHU U
Tena. 3aKOHbI COXPAaHEHUs
B MEXaHUKE

1.IlpoBepka 3aKkOHa COXpAaHEHUS MEXaHUYECKON YHEPTUU
2. JIBMKEeHHE MO IEUCTBUEM MOCTOSIHHOMN CHJIBI.
3.JIBM>keHME C TOCTOSIHHBIM YCKOPEHHUEM.

4.Yupyrue u HeyIpyrue yaapsl.

5.CoynapeHue ynpyrux mapos.

6./13yueHne 3aKOHOB T€YEHUS UACATbHOMN KUIKOCTH.

2 ®dusuka KoieOaHuii U BOJIH.

Cooepoicanue 1eKkyuoHHo20 Kypca




2.1

["apMonnueckue kosnebda-
HHUS ¥ UX XapaKTEPUCTUKU.

lNapmonnueckue konebaHHsT UM UX XapPAKTEPUCTUKH.
Crnoxenune xonebaHuil 0HOTro HanpaBiIeHUs. [ apMOHUYECKHiA
ocuwuisiTop. Maremarudeckuit 1 (U3HMUECKUNA MasTHUKU.
3aryxaromue Konebanus. BeiHyX1eHHbIe KoneOanus. Pe3oHaHc.
[Tonsatue 06 aBTOKONEOaHMsX. Bonmabsl B ympyroi cpene. Ilome-
peuHble W IPOJOJIbHBIE BOJHBI. berymue BOJIHBL. YpaBHEHHE
IJIOCKOM BOJIHBI. J{JTMHA BOJIHBI, CKOPOCTH PACIPOCTPAHEHUsI BOJI-
HBL. DHeprus BoiHbL. MHTEepdepenmst BomH. CTOSYUE BOJHBI.
Judpakuus BosH. XapaKTEPUCTUKU 3BYKOBOW BOJIHBI. YJIbTpa-
3BYK. XapaKTEPUCTUKH CIYXOBOTO OLIYIICHUS.

Coaepofcaﬂue npakmu4eCKux 3aniamuu

2.2

["apmonmnueckue koseba-
HHS ¥ BOJIHBL

l'apmonuueckue Konebaumus u ux XapaKmepucmuKu.
CrnoxxeHue xKoseOaHuii OJHOTO HampaBiieHus. ['apMOHUYECKHI
ocWUIATOp. Maremarndeckuid ¥ (U3NYECKUA MasTHUKH.
3aryxaromue kosnebanus. BeinyxaeHHbie konebanus. Pezonanc.
[TonsiTre 06 aBTOKOIEOAHUSAX.

Bonnwl 6 ynpyeoti cpeoe. Iloniepednblie v MPOI0JIbHBIE BOJTHBIL.
beryiue BoyiHbI. YpaBHEHHE MIIOCKOM BOIHBI. J[JIMHA BOJIHBIL,
CKOPOCThb PacHpOCTPaHEHUsI BOJIHBI. DHEPrus BOJIHBIL.
WNurtepdepentius BomH. Crostare BomHBL. [udpakius BOJH.
XapaKTEepUCTUKHU 3BYKOBOW BOJIHBL. YJIbTPa3BYK.
XapaKkTepUCTUKH CIIyXOBOI'O OUTYIIECHUS.

Cooepoicarnue 1a60pamopHvix 3aHAMUL

2.3

KosnebarenbHoe IBUXKEHUE
MEXAHUUYECKUX CUCTEM

Mexauunueckue KoJIeOaHus.

3 MouekymsipHas (pU3¥Ka ¥ TEPMOJTUHAMUKA

Codeporcanue 1eKYuoHH020 Kypca

3.1

MonekynsipHast pusnka

dusnueckas MoJeab HACANBHOrO ra3a. MomekymnspHo-
KHUHETHYCCKAad TCOPUS UACAIIbHBIX I'a30B. ypaBHeHI/IC COCTOSAHUA
uneanpHoro ra3a. Pacnpenenenue Makcgema. Pacnipenenenue
Bonbimana. SIBnenust nepenoca: nuddysus, BHyTpeHHEE TPEHHE U
TEIUIONPOBOAHOCTh B ra3ax. ATrperaTHoe COCTOSIHHE BEIIECTBaA.
Kunkoctu 1 ux onucanue.

3.2

TepmonnHamuka

[Ipenmer TepmonrHaMuku. [loHas u BHyTpeHHSIS SGHEPTUS

Tena U cucrteMbl Tenl. llepBblii 3aKOH TEPMOIMHAMHKHU.
TemnoemMkocTh uaeanbHOro ra3a. PaBHOBECHbIE IMpOLIECCHl B
uaeaisbHoM rasze. Mzorepmuueckuii mpormecc. M306apHblit
npouecc. M3oxopuyeckuit nporecc. AarnadaTudeckuil npoiecc.
Huknnueckue mnpoueccsl. OOpaTuMble W HeoOpaTHMBbIE
npouecchbl. BTopoil 3akoH TepMOAMHAMHKH. TEIUIOBBIE U
XOJIOWJIbHBIE MAIIMHBI. DHTponusA. TpeTnii 3aK0H TepMOJIMHAMU-
k1. HepaBHOBeCHBIE MPO1IECCHI.

3.3

PeanbHEIE ra3bl

IlorenuumanpHas KpuBass B3aMMOJEHUCTBHUS MOJIEKYJ, IOHATHE O
MEKMOJIEKYJISIPHBIX CUJIaX. Y paBHEHHUE COCTOSIHUS PEAIbHOTO Ta3a
Ban-gep-Baansca. Kputnueckoe cocrostaue. SBnenue J[xoyns -
Tomcona. CoxrmkeHue razos.

CoOdeporcanue npakxmudeckux 3aHamuil
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3.4

CTaTuCTUYECKU U Tep-
MOI[I/IHaMI/I‘IeCKI/Iﬁ METOAbI

MonexynapHo-kunemuueckas meopusi UOeanibHblX 2A308.
YpaBHeHUE COCTOSHMS HACAIBLHOrO rasza. Pacnpenenenue
MakcBeia, XxapakTepUCTHYECKHE CKOPOCTH. Pacripenenenue
Bonsimana.

Tepmoounamuxa. IlonHast 1 BHYTpEHHSS SHEPTUA Tella U
cucteMsl Teil. [1epBelil 3akoH TepMoanHaMuKy. M3omporeccsl.
[uknrueckue mpoueccbl. BTopoil 3aKOH TEPMOIMHAMUKM.
TennoBsle MalmHbl. DHTponUA. HepaBHOBECHBIE TPOLIECCHI.

3.5 | PeanpHbIle ra3sl YpaBHenue Ban-nep-Baanbca.
Cooepoicanue 1a60pamopHbIX 3AHAMULL
3.6 | Monekynsipaas ¢puzuka u | 1.M3ydeHne cTaTUCTUYECKIX 3aKOHOMEPHOCTEH B MJICalIbHOM Tas3e.

TCPMOANHAMHKA

2.AnnabaTuyecKkuii mporecc.
3.Pacnpenenenune Makcaeia.
4.YpaBHenue coctosHus Ban-nep-Baansca
5. Auddysus B razax.

6.1uxn Kapno.

7. 1lonuTponuyeckuii mporecc.

2 Kypc

4 DJIeKTPUYECTBO U MArHETU3M

Cooeporcanue 1eKYUOHHBIX 3AHAMULL

4.1

SHGKTpOCTaTI/IKa

DIEeKTPUUYECKUI 3apsag u 3JIEKTPUYECKOE noJe.
HaHpﬂ)KeHHOCTB 1 MOTCHIHUAJI SJICKTPUUICCKOI'O ITOJIA. HpI/IHIII/IH
CyHEPIO3ULIUU. DnektpocraTuyeckas Tteopema ["aycca.
[IpoBOAHMKY B 3JIEKTPOCTATUUECKOM I10JIE. DIEKTPOEMKOCTb.
[Inockuii KOHJIEHCATOP. DHEPTUs FIAEKTPOCTATHUECKOTO MOJIS.
JIMAIEKTPUKH B JIIEKTPUYECKOM MOJIE.

4.2

ITocTossHHBIN dIEeKTpUYe-
CKHI TOK

OneMeHTHI 30HHOM TEOPUH POBOJIUMOCTHU B TBEPJBIX TEJAX.
[TocTosinHbI 31ekTpuyeckuil Tok. Cuila ToKa U INIOTHOCTD TOKa.
3akoH OMma B nuddepeHunansHoi hopme. DIEKTPOABHK YA
cui1a. 3aBUCUMOCTb COITPOTUBJICHHS] METAJIOB OT TEMIIEPATYpHI.
CBepxnpoBOAUMOCTb. Pa3BeTBIEHHBIE DJIEKTPUYECKHE LEMU.
[IpaBuna Kupxroda. Dnekrpudeckuil TOK B ra3ax.

4.3

MarsuTrocTaTuka

MaruuTHoe nosie. BzaumoaeincTeue AByX 2JI€EMEHTOB TOKA
(3akon Ammepa). MHAyKIUS MarHUTHOTO moJjs. [[BukeHue
3aps/ia B 3JIEKTPUYECKOM U MarHUTHOM noJjsix. Cuna Jlopenua.
KonTyp ¢ TokOM B MarHuTHOM noJie. Maruetuku. MarHUTHBII
MOMEHT 3J1eKkTpoHa. [{ua-, mapa-, peppomarneTuku. MarHuTHBIN
TUCTEPE3UC.

4.4

IlepemeHHOE B1€KTpOMAr-
HUTHOC I10JI€

3aKOH 3JIEKTPOMAarHUTHOU VUHAYKIIUH Dapanest.
Camonnnyknus. [lepemennsiii Tok. L{enn nepemeHHOTO TOKa C
AKTUBHBIM, MHAYKTUBHBIM M E€MKOCTHBIM COIPOTHBIIEHHEM.
DIIEKTpUYECKHUE koneOanusi.  KomebaTenpHBIN KOH-
Typ. DINEKTPOMAarHuTHOE oJe. VYpaBHeHUs
MakcBemia. DNEeKTpPOMAarHUTHBIE BOJHBI W WX  CBOWCTBA.
[ITkaya 3J1€KTPOMAarHUTHBIX BOJIH.

CoOdeporcanue npakxmuieckux 3aHamul

4.5

DIIEKTPOCTATUKA. 3AKOHBI
MOCTOSIHHOTO TOKA.

DIIEKTPOCTaTUKA. DIEKTPUUECKUM 3aps]l U AJIEKTPUUECKOE

nosie. HanpskeHHOCTh M NOTEHLUAN JIEKTPUYECKOTO MOJIS.
[IpuHnun cynepno3unuu. JieKTpocTaTndeckas Teopema ["aycca.
IIpoBOAHMKY B 3JIEKTPOCTATUYECKOM I10JIE. DIEKTPOEMKOCTb.
[nockuit KoOHAEHCATOP. DHEPTHUs FIAECKTPOCTATUUECKOTO MOJIA.
JIMBIIEKTPUKHU B DJIEKTPUUECKOM 110JI€. DJIEMEHThI 30HHOMN
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TEOPHUH MPOBOJMMOCTH B TBEpPAbIX Tenax. IIoCTOSAHHBINA 3JIEKTpH-
yeckuil Tok. CHiia TOKa U TUIOTHOCTh ToKa. 3akoH Oma B 1ud-
(hepeHnranbHON dbopme. DneKTpoABMKYIIAs CHJIA.  3aBHU-
CUMOCTh COIPOTHUBJICHUS] METAJLJIOB OT TEeMIIepaTyphI.
CBepXnpoBOAUMOCTb. Pa3BETBIEHHBIE  JJIEKTPUYECKHE  LEIU.
[IpaBuna Kupxroga. DinexkTpuyeckuii TOK B ra3ax.

4.6

MarnauTtHoe none. 3aKoH
ANEKTPOMATHUTHOMU
WHIYKITUH.
DNIeKTpOMarHuTHbIC
BOJIHBI I UX CBOMCTBA.

MarnutHoe nosue. B3anmonelcTBre 1ByX 3JIEMEHTOB TOKA
(3akon Ammepa). Muaykiuuss mMarHutHoro mnoss. [[BukeHue
3aps/ia B 3JIEKTPUYECKOM U MarHUTHOM noJjsix. Cuna Jlopenua.
KonTyp ¢ TOKOM B MarHuTHOM noJie. MarneTuku. MarauTHbIA
MOMEHT 3J1ekTpoHa. [{ua-, napa-,peppomarneTuku. MarHuTHBbIH
rUCTepe3nc. 3aKOH  AJIEKTPOMarHUTHOM WHYKIIUU
®apanes. Camounaykuus. [lepemennsiii Tok. Llenu nepeMeHHOT0O
TOKA C aKTUBHBIM, MHJIYKTUBHBIM U €MKOCTHBIM COIPOTHBIIEHU-
eM. DnekTpuueckue konedbanus. KonebarenbHblil KOHTYp. Diek-
TPOMAarHUTHOE TMoJe. YpaBHeHHMs Makcsesia.
DneKTpoMarHuTHele BOJHBI M uX cBoiicTBa. Illkana
AJIEKTPOMArHUTHBIX BOJIH.

Cooepoicanue 1a00pamopHvIX 3aHAMULL

4.7

DJIIEKTPUYECTBO U MarHe-
TU3M

1.Teopema Octporpanckoro-I'aycca asis 31eKTpUIECKOTO TO0JIS B
BaKyyMe.

2.0npenenenue yIeapHOTO 3aps/ia YaCTUIIBI METOJOM OTKJIOHEHUS
B MarHUTHOM TIOJI€.

3./IBuKeHMe 3apsyKEHHON YaCTULbI B 3JIEKTPUUYECKOM I10JI€.
4.95neKTprudecKoe MmoJie TOUYSUHBIX 3apsI0B.

5.11enu MOCTOSIHHOTO TOKA.

6.MccnenoBanue 3aBucuMocTtd MomHocty U KIIJ| ncrounnka no-
CTOSIHHOTO TOKa OT BHEIIIHEW Harpy3KH.

7.3axoH OMa [uIs HEOTHOPOAHOTO y4acTKa LEMNH.

8.IlepexoiHbIe MPOLIECCHI B LIETSAX MOCTOSIHHOIO TOKA ¢ KOHEHCa-
TOPOM.

9.MaruuTHoe none.

10.2nekTpoMarHuTHas: UHIYKIUS.

11.CB06OIHBIE KOJIEOAHUS B KOHTYPE.

12.Boinyxennble kosnebanus B RLC-koHType.

5 Omrruka

CoOeporcanue 1eKYUuoHHO20 Kypca

5.1

BosHoBas ontuka

BonHOBBIE M KBaHTOBBIE IIPEJICTABICHUS O IPUPOJE CBETA.
Wntepdepenus cBera. KorepeHTHbIE MCTOYHHMKH CBETA.
OnTHueckasi pa3HOCTh X0/1a CBETOBBIX Jyueil. UHTepdepenus
CBETa OT JBYX KOT€PEHTHBIX MCTOYHHKOB U CIOCOOBI ee
ocymectBnenus. udpaxnus csera. lpunnun IrolireHca-
Openens. udpakuus OpayHrodepa Ha IETH U B PELIETKE.
[Tonsapuzanus cera. EcTecTBEHHBIN W MOJISIPU30BAHHBIN CBET.
JBonHoe nydenpenomiienue. [loaspons.

TernnoBoe wu3inydeHue. AOCONIOTHO 4YEpHOE TEIO.
3aBUCUMOCTh HCITYCKATEIIbHON CIIOCOOHOCTH
YepHOTro Tena oT IiauHbl BOiaHBL. Dopmyna Ilnanka.
B3anMonencTere cBera ¢ BEIEeCTBOM.

Cooeporcanue npaxmuieckux 3aHamuil

5.2

WNurtepdepentus, nudpak-
ous 1 noJigpusanusa CBCTa

BonHOBbIE U KBaHTOBBIE MPEACTABIECHUS O IPUPOJIE CBETA.
Wutepdepennus ceera. KorepeHTHbIE HCTOYHUKHU CBETA.
OnrTuueckasi pa3HOCTh X0J1a CBETOBBIX Jiyueil. UHTepdepentus
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CBETa OT JBYX KOTE€PEHTHBIX HCTOYHUKOB M CIIOCOOBI €€

ocymectBneHus. J{udpaxius ceera. [IpuHiun I'roitrenca-

Openens. Judpakuus OpayHrodepa Ha IS U B PEIIETKE.

[Tonspusanusa ceera. ECTECTBEHHBIM W IOISPU30BAHHBIN

cBet. [[BoitHoe nyuyenpenomienue. [lonsapouasl. TernoBoe uzmny-

yeHue. AOCOMIOTHO — YepHOE TeNo. 3aBUCUMOCTh HCITyCKATEIbHOM
CHOCOOHOCTH a0COJIFOTHO

YepHOro Tena oT JiuuHbl BOJHbL. Dopmyna Ilnanka. Bzaumo-

JICICTBHE CBETA C BEILIECTBOM.

Co

oepoicanue 1adopamopHbixX 3aHAMULl

5.3

3aKOHEI OIITHYECKUX SIB-
JICHUU

1.0npenenenue paanyca KpUBU3HBI JIMH3bI C IOMOIIBIO KOJIEI
Herorona.

2. .1zyuenne nudpakinuu OpayHrodepa OT OHON IICIIH.
3dudpakuus u uatepdepeHus.

4. JludpakiimoHHas pemierka.

6 Dite

MEHTBI KBaHTOBOU Teopuu. O

CHOBBI aTOMHOM U SIIEPHON (pHU3HKH.

Cooepoicanue 1eKyuoHH020 Kypca

6.1

DJIeMEHTHI KBAHTOBOU Me-
xaHuku. Pusuka aroma.

Crtpoenue atoma. Mogens atoma Pesepdopna. [loctynaTs

bopa. Cnektp atoma Bogopoja. KBantossie uncia. CTpoeHue
ANEKTPOHHOU 000JIOUKH aTOMOB. BOTHOBEIE CBOKCTBA YaCTHUII
BEIIIECTBA. l'unioresa ne bpoitnsa. CooTHoeHue
HeolpeeieHHocTe. BomHoBast GyHKIMST ¥ €€ CTaTUCTUYECKUIA
cMbica. YpaBHenue lllpenunrepa. KBantoBas teopusi atoma
Bojopoaa. CepralibHbIe 3aKOHOMEPHOCTH CHEKTPATbHBIX JTUHUHN
atoMa Bonopoxa. llpaBuna orbGopa mo opOUTaNIbHOMY U
MarHMTHOMY KBaHTOBBIM unciiaM. CrivH s5iektpoHa. [Ipunnmmn
[Taynu. [lepuonnueckas cucreMa 3neMeHTOB MeHeneena.

6.2

dusnka AApa U 9JICMCH-
TAapHBIX YaCTHIL

Crpoenue u cBoiicTBa siaep. EctecTBeHHas pagnoaKTUBHOCTb.
OCHOBHO¥ 3aKOH PaJMOAKTUBHOIO pacmnaja. J{o3uMeTpus noHU3H-
PYIOLIETO U3Ny4YeHUs. SIepHble peakliuy JeJIeHUsl U CUHTE3a AJIep.
SAnepnast sHepreTHKa. DJIeMEHTAPHBIC YACTHUIIBI.

Cooeporcanue npakmuyeckux 3aHsamul

6.3

KBanToBas ¢usnka

KBanrtoBble uncna. CTpoeHHE 3JEKTPOHHOM 000JI0UYKH
aToMOB. BonHoBBIE cBOiicTBa yacTu1] BemecTBa. COOTHOILIEHUE
HeormpeeneHHocTe. BomHoBas (GyHKIMS U ee CTaTUCTHYECKUI
cMmeici. YpaBHeHue Ilpenunrepa. KBantoBass Teopuss atoma
Bozopoaa. CepranbHble 3aKOHOMEPHOCTH CIIEKTPAJIBHBIX JIMHUM
aTOMa BOOPOAA.

6.4

SnepHas ¢puznka

OCHOBHOI 3aKOH PaaAOaAKTUBHOI'O pacriaaa. H,Z[CpHBIC PCaKInu.

Cooeporcanue 1a60pamopuvix pabom

6.5

DeMeHThl KBaHTOBOM
Teopur. OCHOBBI ATOMHOM
U sIIepHON PU3HKH.

1.Buemnuit potorddexr.

2.CrexTp U3Iy4eHHsl aTOMapHOI0 BOJIOPOA.

3.9¢dext KomnroHa.

4.0npeneneHue neproia KpUCTAUIMYECKONW PEMIETKH METOOM
TG PAKIIHI DTIEKTPOHOB.
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4 Ilopsiaok OLeHUBAHUSI YCIEBAeMOCTH U C)OPMHUPOBAHHOCTH KOMIIE-

TEeHUHH 00y4alIerocsi B TeKyueid u NpoMe:KyTOYHO! aTTeCTalM.

JUisi TIOJIOKUTENbHON OIICHKH 0 pe3yibTaTaM OCBOCHHS JAUCHUILIUHBI O0ydaromeMmycs
HE00X0IMMO BBITIOJIHUTE BCE YCTAHOBJICHHBIE BUIBI yueOHOU paboThl. O1ieHKa pe3yabTaToB pabdo-
ThI 0Oy4JaroIerocs B 6ayax (1o BujaaM) mpuBeeHa B Ta0uiie 7.
banmibpHO-peUTHHTOBAS OIICHKA Pe3yJIbTaTOB yueOHOU paboThl oOyuaromuxcs mo sugaMm (bPC):

IlepeBox 6a/1J10B B 3a4eTHBIE OLIEHKH

CymmMma 0a/110B U1l JUCUMILIHA- OTMeTKa BykBeHHbI SKBUBAJIEHT
HbI
86 — 100 5 O1imnyno
66 — 85 4 Xopo1io
51 -65 3 Y 10BIIETBOPUTEITHHO
0-50 2 HeynoBneTBOpUTENbHO

Pacnpenesienue 6a/1J10B 110 BHIaM padoThl

®.N.0. | IMToceme- | IIpakr.m | 3ammra aa- | Kosuro- Tectu- | Konutp. | [Apyrue 006-
CTy/leHTAa | HHMeJIeK- | CeMHMH. | OOpaTOpHBIX | KBHYM | poBaHHMe | paGora BHU/IbI mas
1107071 3aHATHUSA padot yueOHOH | cyMm-

(1 6ann 3a (2-3) (1-4) (3-6) (6-10) (11-20) | nesr-TH Ma
KAXKIYI0) (16-30) | o6an-

JIOB

Pacwiugppoexa 6annoevix nokazameneii
Ilpakmuueckue 3anamus:
20 — nocelieHue 3aHsTus,

30 - BKJIaJl Ha 3aHSATHE, BHIIOJHEHHUE JIOTIOTHUTEIbHBIX MMCbMEHHBIX 3aJlaHuil, paboTa ¢ JOTOIHU-
TEJIbHBIMU UCTOUHUKAMH.

Koumponvnaa paboma, mecm no umozam 3aHAmuii:

11 6 — BeIOITHEHO 51-65%,

20 6 - 85-100%.

3awguma nabopamopuvix padbom:

1 6 — pa0GoTa BbINOJIHEHA, OTYET MOATOTOBIIEH, HO PACUEThI BBIIIOJHEHBI C OLIMOKaMH, OTBETHI Ha
BOIMPOCHI JaHbI C OIIMOKaMH,

4 0 — paboTa BBIIIOJIHEHA, OTYET OJATOTOBJIEH 0€3 OIIMOOK, Ha BCE BOPOCHI JaHbI IIPABUIIbHBIE OT-
BETHI.

KouokBuym:
3 6 — OTBETHI Ha BONPOCHI B IIEJIOM TPaBUIIbHbIE, HO HEMOJIHBIE, JOMYIIEHbl He3HAUUTEIbHBIE
OIIHOKH.
6 6 — OTBETHI Ha BONPOCHI JJaHbI IPABUIILHBIE U MTOJHBIE, HE IOMYIIEHO OIMOOK, MOIy4YeHbl OTBETHI Ha JI0-
MIOJIHUTEJIbHBIE BOTIPOCHI.

Tecmuposanue:

Crynenty npeanaraercsa 30 BOnpocoB U3 UMEIOIIerocs 6aHka BOIPOCOB.

O1eHKa «OTJIMYHO)» BBICTABIISIETCS CTY/ICHTY, €CIIU OH NMPaBHIIbHO OTBETHII Ha 27-30 BOIIPOCOB;

«Xopouo» - 21-26 MpaBUILHBIX OTBETOB;

«Y10BJIETBOPUTEIbHO» - 17-20 npaBUIBHBIX OTBETOB,;

«HeYyI0BJIeTBOPUTEIBbHO» - MeHee 16 MpaBMIIbHBIX OTBETOB
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5 MarepuajibHO-TeXHHYECKOE, IPOrPAMMHOE U YUeOHO-MeToAn4ecKoe
o0ecreueHne TUCHUIIINHBI

5.1YueOnasi inTeparypa

OcHoBHas y4yeOHast JuTeparypa
1. MnbomoHoK, A. B. ®usnka : yue6. mocobue / A.B. Wnbsromonok [u ap.]. - Munck : HoBoe

3HaHue ; MockBa : UH®PA-M, 2013. — 600 c. - (Briciee oopazoBanue). - ISBN 978-985-475-548-9
(HoBoe 3nanue) ; ISBN 978-5-16-006556-4 (MHDPA-M -
URL:https://znanium.com/catalog/product/397226). - TekcT : 37eKTPOHHBIIA.

2. Xappynsik B.I'. Kypc ¢usuku: Yue6noe nocodue / B.I'. Xaspynsk. - M.: HUL[ UTHOPA-M,
2014. - 400 c.: 60x90 1/16. - (Briciiee obpazoBanue: bakanaBpuar). (neperier) ISBN 978-5-16-006395-
9, 700 k3. http://znanium.com/bookread?2.php?book=375844. — TekcT : 31eKTPOHHBII

JononuurtenpHas yuyeOHas TuTepaTypa

1. CaBeanes, . B. COopHUK BOIIPOCOB | 3a/1a4 10 o01iei pusuke : yueOHOe mocoOue Asisi By30B /
. B. Casennes. - U3na. 5-¢ ; crep. - Mocksa : Jlans, 2007. - 288 ¢. - ISBN 9785811406388. - Tekcr :
HETIOCPEICTBCHHBIH.

2. ®@puu, C. J. Kypc obmieii ¢pusuku : yaeOHuk : B 3 romax / C. D. ®@pum, A. B. Tumopesa. —
13-e uzn. — Cankr-IletepOypr : Jlanp, [0. T.]. — Tom | : dusznyeckne OCHOBBI MEXaHUKHU. MOJICKYIIsIpHAS
¢usuka. Konebanus u Bomaber — 2009. — 480 ¢. — ISBN 978-5-8114-0663-0. — URL.:
http://e.lanbook.com/book/416 (aata ooparuenus: 20.01.2020).. — TekcT : AIEKTPOHHBII

3. ®pum, C. J. Kypc obmelt ¢pusuku : yaeOHuk : B 3 Tomax / C. 3. @pu, A. B. TumopeBa. —
12-e u3n. — Cankr-IlerepOypr : Jlansp, [0. r.]. — Tom 2 : DnekTpuyecKre U JIEKTPOMArHETUIECKHE SB-
nenns — 2009. — 528 c. — ISBN 978-5-8114-0664-7. —
http://e.lanbook.com/book/418 (nara oopamienus: 20.01.2020). — TeKCT : SMEKTPOHHBIH.

4. ®puu, C. J. Kypc obmeii puszuku : yueOnuk : B 3 tomax / C. D. @pumi, A. B. Tumopesa. —
10-e m3n. — Canxr-IlerepOypr : Jlanp, [0. 1.]. — Tom 3 : Ontuka. Atomuas pusuka — 2008. — 656 ¢. —
ISBN 978-5- 8114-0665-4. — _http://e.lanbook.com/book/419 (nata oopamenus: 20.01.2020). — Tekcer :

3JIEKTPOHHBIN

5.2MarepuajibHO-TeXHUYECKOe U MPOrpaMMHOe obecneyeHue JTUCIUILIIU-
HbI

327 YuebHas aynutopus (MyJIbTUMEIMIHAS ) J1s poBeAeHus 3anatuil: | 654027, KemepoBckas obmacts - Kys-
- JICKLIHOHHOI'O THUIIA, Oacc, r. HoBoky3neuk, np-kt I[Tronep-
- JUIsl TPYTIIOBBIX U UHAUBUYAbHBIX KOHCYJIbTALIMM, ckui, 1. 13, mom. 1

- TEKYIIETO KOHTPOJISL ¥ IPOMEKYTOUHON aTTECTAIHH.
Cneunuaan3upoBaHHasi (yue0Hasi) MeOeJib: JOCKa MEJIOBas, CTOJBI,
CTYJbS

OobopynoBaHue ISl Pe3eHTANMN YYeOHOIr0 MaTepuaia: KOMITLIOTED
NPENoIaBaTeNs C MOHUTOPOM, ITPOEKTOP, IKpaH, aKyCTHUECKas cCHCTeMa
Y4eOHO-HarIsTHbIe TOCOOHS

HUcnoanzyemoe mporpammuoe obecneuenne: MS  Windows
(MicrosoftimaginePremium 3 year 1o cy0/iniieH3MOHHOMY J10TOBOpY No
1212/KMP ot 12.12.2018 r. g0 12.12.2021 r.), LibreOffice (cBoG0oaHO
pacmpoctpansemoe [10), antuBupycnoe 110 ESET EndpointSecurity,
suren3ust NeEAV-0267348511 mo 30.12.2022 r.; MozillaFirefox (cBo-
o6omao pacmupoctpansemoe I10), GoogleChrome (cBoOomHO pacmpo-
ctpansemoe [I0), Opera (cBobogHO pacmpoctpansemoe 110),
FoxitReader (cBoGoano pacmpoctpansemoe [10), WinDjView (cBobo-
HO pacnupoctpansemoe I10), SAunexc.bpaysep (oTedecTBeHHOE CBOOOIHO
pacmpoctpansiemoe [10).

HHaTepHeT ¢ o0ecnieyenueM gocryna B JUOC

328 JlaGopaTopusi KBAHTOBOW (U3MKH M CBOICTB BellecTB. YueOHas | 654027, Kemeposckas obnacts - Kys-
ayJIUTOPUS JUTS IPOBEICHHS: Oacc, r. HoBoky3Henk, np-kt IlnoHep-
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- 3aHATUH CEMHUHAPCKOTO (MPAKTUYECKOTO) THIIA;

- 3aHATUH JIA0OPATOPHOTO THIIA.

CnenuanuzupoBaHnas (yueOHas) Meelib: TocKa MenoBas, Kadenapa,
CTOJIBI, CTYJIbSL.

JlagopaTopHoe o6opyaoBaHue: nadoparopHeiii kommieke JIKT3, JIKT
8, JIKT 9, ycTpoiicTBO As M3y4eHHS KOCMHUYECKUX JIydel, yCTaHOBKa
JUISL OTIpeJielieHrs pe30HAaHCHOIO MoTeHImaina MmerogomM dpanka u ['ep-
11a; YCTaHOBKU [UIS OIpPENENICHUs YacTHUIl B BO3AyXE, I H3y4YEHUS
SHEPreTHYECKOro CIEKTPa, IJIsl U3yUEHHs CIEKTpa aToMa BOAOPOAa, IS
n3ydeHusi BHentHero ¢gorodddexra m m3mepenus nocrossHHon [lnanka,
JUTSE ©3ydeHHsT a0CONOTHO YEPHOTO Tela, IS U3yYeHUs CIMHTHIUISAIHN-
OHHOT'O CUETYMKA, UCTOYHUKH KoOanbT 60, muryTonuit 239, crponnuii 90;
Hacoc BakyyMHBIH KomoBckoro, ocrmmiorpad-MyIbTHMETP, UCTOYHHK
BbICOKOBONIbTHBIA 30kB, reneparop Ban-me-I'paada, Buzyamuzatop UK
m3nyyennss «CONTOURIR», uHAuKaTOp 3JIEKTPOMArHUTHBIX MOJIEH,
WU3MEPUTENb YPOBHSI BJIEKTPOMAarHUTHOTO (OoHAa AKTAaKOM, MHIUKATOP
BIQXKHOCTH JIPEBECHHBI, OCHMILTOTPadbl JEMOHCTPAIMOHHBIE ABYXKa-
HaJIbHBIC, CBEPIWIbHBIN cTaHOK FTB-16, 6ok nmuranus 24B perynupy-
eMblii, Tenedon coToBbli Nokia 3230.

ckui, 1. 13, mom. 1

329 JlabopaTopusi MeXaHUKH. Y4ueOHas ayqUTOPHS IS TPOBEIACHHUS:

- 3aHATHUH CEMHHAPCKOTO (TIPaKTHYECKOTO) THIIA;

- 3aHATHUH JIA0OPATOPHOI'O THIIA.

Cneunuaan3upoBaHnasi (yueOHasi) MeOeJib: JOCKa MEJOBas, CTOJBI,
CTYJIbSI.

JlaGopaTopHOe 000pynOBaHUE: KOMIUICKT NPUOOPOB (QU3UYCCKUX H3-
MEpEeHHiA, TeHepaTop 3BYKOBOW 4acToThl [ 3M, ocumiiorpad s1eKTpoH-
HBIHA, JabopaTopHBIE KOMIUIEKCH «KorepeHTHas ONTHKa» C Ta30BBIM
J1a3epoM, C MOTYTPOBOIHIKOBBIM JIA3€POM, CIIEKTPOCKOIT ABYXTPYOHBIH.

654027, Kemeposckas obmactp - Kys-
6acc, r. HoBoky3uenik, np-kt [Inonep-
ckui, 1. 13, mom. 1

330 JIaGopaTopusi onTHKH. YueOHAS ayJUTOPUS ISl IPOBEICHUS:

- 3aHATHUN CEMHHAPCKOTO (PaKTUYECKOTO) THIIA;

- 3aHATHH J1aOOPAaTOPHOTO THIIA.

Cneunuaan3upoBaHHasi (yue0Hasi) MeOeJib: JOCKa MEJOBas, CTOJBI,
CTYJIbSI.

HaGopbl 1eMOHCTpanMOHHOr0 00opyaoBanus: «BpamarenbHoe NBU-
XKeHuey, «TernoBeie IBICHUS.

JlaGopaTopHoe oGopynoBaHme: jnaboparopHbili komiuieke JIKO-1M
«KorepeHTHast ONTHKa» C TAa30BBIM JIa3epOM, Ja0OpaTOpHBIA KOMILIEKC
«KorepeHTHast oTHKa» C MOIYNPOBOJHUKOBBIM JIa3epoM (2 IIT), CHEK-
TPOCKON ABYXTPYOHBIN, YCTAaHOBKA JAJISl M3YYEHHUS p-n Mepexona, ycra-
HOBKa JIJIsl U3y4YCHUsS] TEMITEPATypHOH 3aBUCUMOCTH METAJUIOB MOYIIPO-
BOJIHMKOB, YCTaHOBKA Ji/u3y4eHus 3ddexra Xoya B HOIyNIPOBOIHUKAX.

654027, Kemeposckas obnacth - Ky3-
Oacc, r. HoBoky3Heuk, np-kt [Trnonep-
ckui, 1. 13, mom. 1

106 ITomenenue AJis1 CAMOCTOSITEILHOM PadoThl 00y4arOIMXCSl.
CnenmnanuzupoBannas (yueOHasi) Mme0esb: CTOJBI, CTYJIbS, JOCKa Me-
JoBasi.

O0OopynoBaHue: crmayuoHapHoe - KOMIIBIOTEPHI (4 1wT. ).
Hcnoan3yemoe nporpamMMHoe odecrneyeHme: MSWindows
(MicrosoftimaginePremium 3 year o cy0JiMiIeH3MOHHOMY 10T0BOpY Ne
1212/KMP or 12.12.2018 t. mo 12.12.2021 r.), LibreOffice (cBoOomHO
pacmpoctpansemoe 110).

HnTepHeT ¢ o0ecneyenueM goctyna B JUOC.

654041, KemepoBckas obmactp - Kys-
O0acc, HoBoky3Heunkwii  TOpPOJICKOI
okpyr, r. HoBoky3Hnenk, yn. Kysuemno-
Ba, II. 6

16




5.3 CoBpemeHnHble podeccHoHATbHBIE 0a3bl JAHHBIX M MHGOPMAI[HOH-

HbI€ CIIPABOYHbIC CHCTEMBI.

1.EauHoe OKHO J0CcTyIa K 00pa3oBaTelbHbIM pecypcam. http://window.edu.ru

2.Poccuiickuii moprai oTKpeITOro oopasosanus — https://openedu.ru/
3.EcTecTBeHHO-HaY4HBIN 00pa3oBaTenbHbIi noptan (Pusuka) - http://en.edu.ru/catalogue/304
4.CrpaBouHble MaTepuabl 1o Gusuke - http://ea.donntu.org:8080/

5.Kypnan texunueckoii ¢pusuku — http:// journals.ioffe.ru

6.XKypuan «3Bectust By30B. @usukax - http://physics.tsu.ru/index.php/physics/
7.PHYS-PORTAL.RU — ®usnueckuit tHGOpMAIIMOHHBINA TTOPTATT -

http://physportal.ru/

6. Unble cBeleHUs U (MJIM) MaTepHAJIbL.
6.1.11pumMepHbIe TeMbl NUCbMEHHBIX Y4eOHBIX PadoT

KonrpouabHas padora Nel
Mexanuka
Bapuant (o0Opas3ertr)

1. Tloe3x nBUKETCS CO CKOPOCTHIO Vo=36 KM/4. Ecim BBIKITIOYUTH TOK, TO TIO€3]I, IBUTAsCh
paBHO3aMeJIEHHO, ocTaHOBUTCA 4epe3 Bpems t=20 c. KakoBo yckopenue a moe3ga? Ha kakom
paccTostHuu S 110 OCTaHOBKHU HaJ0 BBIKJIFOUUTh TOK?
2. 3aBUCHMOCTH TMPOIJCHHOTO TEJIOM MYTH S OT BPeMEHH t 3amaercs ypaBHeHueM s=A-Bt + Ct2,
rae a=6 M, B=3 m/c u C=2 m/c2. HaiiTu cpeiHIO CKOPOCTh V U CpeJHEE YCKOPEHHUE a Tea s
uHTepBasa BpeMeHu 1 <t < 4c. [loctpouts rpaguk 3aBUCUMOCTH IYTH S, CKOPOCTHU V U YCKOPEHUS
a oT BpemeHnu t s naTepBayia 0 <t < 5c uepes 1 c.

3. Toe3n maccoit m=500 T mocye MPEeKpaIIeHus TSITH MapoBo3a Mo ACHCTBHEM CHIIBI TPe-
Hus Frp=98 xkH ocranasnusaercs uepes BpeMs t=1 muH. C kakoil ckopocTbro v mmien

4. Teno maccoit m=0,5 Kr ABUXKETCS MPSIMOJIMHEWHO, TPUUYEM 3aBHCHMOCTh MPOWIEHHOTO
TEJIOM IYTH S OT BpeMeHHM t Jaercs ypaBHeHueM s=A-Bt + Ct2-Dt3, rne C=5 m/c2 u D=1 m/c3.
Haiitu cuny F, necTByONIyI0 Ha TEIO B KOHIIE IEPBOM CEKYH/bI IBHKECHUS

5. U3 pyxbs Maccoit m1=5 Kr BbuIeTaeT myns Maccol m=5 r co ckopocThio v2=600 wm/c.
Haiitu ckopocTh V1 oTnauum pyxbps.

6. Temo maccoit m1=1 kr, ABMKYyIIeecs TOPHU3OHTAIBLHO CO CKOPOCTHIO VI=1 M/c, TOTOHSET
BTOpoOE Tesio Maccoll m2=0,5 Kkr u Heynpyro coyaapsiercs ¢ HuM. Kakyro CKOpOCTh moJiyyaT Tena,
€CJIM: a) BTOPOE TEJIO CTOSIIO HEMOABUKHO; 0) BTOpOE TEJIO JBUTATIOCH CO CKOPOCThIO v2=(,5 M/c B
HaIpaBJIEHWH, YTO U MEPBOE TEJIO; B) BTOPOE TEJIO ABUTAIOCH CO CKOpPOCThiO v2=0,5 M/c B HampaB-
JIEHUHU, TPOTHUBOIIOIOKHOM HAIPABJICHUIO ABUKEHUS [IEPBOTO Tella
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7 Teno maccoit m1=2 Kr ABMKETCSI HABCTPEUY BTOPOMY TeIy Maccoil m2=1,5 Kr u Heynpyro
coymapsiercsi ¢ HuM. CKOpPOCTH Tel HEMOCPEACTBEHHO Tepen yaapom Obutn v1=1 M/c u v2=2 m/c.
Kakoe Bpems t OyayT IBHTaThCS 3TH TeNa Moclie yaapa, eciiu kodgduiueHT Tperus k=0,05?

Tect Nel

Inexmpocmamuxa
BapuanT (oOpazerr)

1. Kakast U3 yacTHI] UMeeT IOJIOKUTEIbHBIN 3aps?
1. Ilpoton; 2. Dnextpon; 3. Helitpon; 4. HeliTpanbHblii aTOM.

2. Kakas U3 yacTuil UMeeT OTpHUIaTeIbHBIN 3apsi?

1. [Ilpoton; 2. DnextpoH; 3. Helitpon; 4. HeliTpanbHbIli aTOM

3. YV kako# u3 4acTuIl 3apsiji paBeH HYIO?

1. Ilpotown; 2. Dnextpon; 3. Helitpon; 4. Anpo atoma.

4. Kakast u3 4aCTHI] UMEET MOJOKUTEIbHBIN 3apsi?

1. Onextpon; 2. Aapo atoma; 3. Heltitpon; 4. HeitfTpanbHblii aTOM.

5. Kak u3meHurcs cuia KyJTOHOBCKOTO B3aUMOACHCTBHSI IBYX TOUCUHBIX SJICKTPUUECKUX 3apsi-
JIOB IIPY YMEHBUIEHUH PAcCTOSHUS MEX]ly HUMU B JiBa pa3a’?

1. Ymenbuutcs B 2 pasa; 2. YBenuuutcs B 4 pasa; 3. YBenuuurtcs B 2 pasa; 4. He usmenurcs.

6. Dnextpuueckuii 3apsa B CH umeet equHUILY U3MEPEHUS:

1. Kynon (Kn); 2. ®apag (P); 3. Boast (B); 4. Amnep (A).
7. Ilorenunan anexrpuyeckoro nojist B CHU umeer equHuIly USMEpeHuUs:
1. Kynosn (Kn); 2. ®apax (D); 3. BonsT (B); 4. Ammep (A).
8. Dnekrpoémkocts B CU nMeeT equHHILY H3MEpEHUs:
1. Kynon (Kn); 2 . ®apan (D); 3. BoasT (B); 4. Ammep (A).
9. Cuuna snexktpryeckoro Toka B CH nmeeT equHHUIy H3MEpEeHUsI:
1. Kynon (Kn); 2. ®apag (P); 3. Bonst (B); 4. Amnep (A).

10. Yro n0IKHO MPOU30UTH, YTOOBI HEUTPATIbHBIM aTOM NpPEeBpPaTUIICS B HOH?

1. sapo aroma A0KHO MOTEPSITh OJUH WIIM HECKOJIBKO MPOTOHOB; 2. PO aTOMa JOJIKHO MPH-
00peCTH HECKOJIBKO JIEKTPOHOB; 3. sIpO aTOMa JOJKHO MOTEPSATh HECKOJIBKO AJIEKTPOHOB;
4. NIOMXHO U3MEHUTHCS KOJUYECTBO JEKTPOHOB, BPAILIAIOIIMUXCSA BOKPYT sA/1pa

11. Ecnu B aToMe YUCIIO 3JIEKTPOHOB PABHO YHCIY MTPOTOHOB, TO aTOM SIBIISETCS:

1. OtpunatenbHo 3apsbKeHHBIM  HOHOM; 2. [lOMOXUTENbHO 3apsHKEHHBIM  HMOHOM; 3.
DneKkTpuuecky HeNTpanbHbIM; 4. Cpeau NpeayioKeHHBIX OTBETOB HET BEPHOTO

12. Ecnu B aTOME YMCIIO 2JIEKTPOHOB MEHBIIE YMCIIa IPOTOHOB, TO aTOM SBJISETCS:

1. OtpunatenbHo 3apsbKeHHBIM  HOHOM; 2. [lONOXHUTENbHO 3apsHKEHHBIM  HMOHOM; 3.
OneKkTpudecKku HeNTpainbHbIM; 4. Cpeny NpeyIoKEHHBIX OTBETOB HET BEPHOTO

13. Ecnu B aToMe 4nCII0 IPOTOHOB MEHBIIIE YUCIIA DJIEKTPOHOB, TO aTOM SIBJISIETCS:

1. OrpunatensHo 3apspKeHHBIM  HOHOM; 2. [loNOXHTENBHO 3apsHKEHHBIM —HOHOM; 3.
DneKTpuuecky HeNTpanbHbIM; 4. Cpeau NpeayioKEHHBIX OTBETOB HET BEPHOTO.

14, JIa HeOOMbIIMX 3apsDKEHHBIX IIapa ICUCTBYIOT ApYyr Ha Apyra mo 3akony Kymona. Kak u3-
MEHHUTCS CUJla B3aMMOJEHCTBHS 3apsA0B IPU YMEHBUICHUH PACCTOSIHUS MEX1y HUMHU B J1Ba
paza?

1. YmMmenbuutes B 2 paza; 2. YMmenbiuutces B 4 paza; 3. YBenuuurcs B 4 pa3a; 4. YMEHBIIUTCS B
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16 pa3; 5. YBenuuutca B 16 pas.

JIBa HeOONBIIMX 3apsKCHHBIX IIapa ASHCTBYIOT APYT Ha apyra no 3akoHy Kynona. Kak us-
MEHUTCS CHJIa B3aUMOJICHCTBUSI 3apsJI0B NIPU YBEJIMUYEHUHM PACCTOSHUSA MEX]y HUMHU B 4e-
ThIpe paza?

VYMenbmutess B 2 pasa; 2. YMmenswmiurcss B 4 paza; 3.YBenuuutrcs B 4 pasa;
4.Ymenbmutes B 16 pas; 5.YBenuuutcs B 16 pas.

16. lBa HeOONMBIIMX 3apsDKEHHBIX IIapa ACWCTBYIOT APYr Ha apyra no 3akoHy Kynona. Kak u3-

17.

18.

1.

MEHMTCS CUJIa B3aUMOAEHCTBUS 3apsAI0B IIPU YBEIMUEHUH KaX/10T0 3apsja B ABa pa3a?
YMenbimutcess B 2 pasa; 2. Ymenbwiutcs B 4 paza.; 3. VYBemuuurcs B 4 pasa;
4.Ymenbuutcs B 16 pasz; 5. Yeenuuures B 16 pas.

Kak u3MEHHUTCS HaIpsHKEHHOCTb 3JIEKTPUUYECKOTO IOJsl TOYEYHOro 3apsja B HEKOTOPOH
TOYKE IPU YMEHBIIEHUH PacCTOSIHUSA OT 3apsja B 4 paza?

. YMeHblIUTCA B 2 pasa; 2. YMeHpIuTcs B 4 paza.; 3. Yeenuuutcsa B 4 pasa; 4. YMEHbLIUT-

cs B 16 pa3; 5. YBenuuures B 16 pas.
HanpspkeHHOCTD 3JIEKTPUUYECKOT0 TOJIsl B MPOCTPAHCTBE MEXKTY IIIACTUHAMH TJIOCKOTO KOH-
neHcaropa B Bakyyme paBHa 40 B/m, paccrosiare Mexay ruiactuHamu 2 cMm. KakoBo Hampsi-
KEHUE MEXKIY TUTACTHHAMH KOHIeHcaTopa?

.2000 B; 2. 80 B; 3. 20 B.; 4. 0,8 B.

KonTpoabnas paéora Ne2
Ilocmosannviit mok

Bapuant (o0Opas3ertr)

NpEeaACIINTC IJIA KaXXJ0ro BapruaHTa BHCKTqueCKOﬁ LETIKM HEU3BCCTHLIC MMapaMCTPhI.
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2. MomHocts 3nekTpoasurarens 3 kBt, cuna Toka 12A.0mnpenennte HanpsHKeHUE HA 3aXKU-
Max 3JIeKTPOJBUTATEIIS.

3. Uemy paBHO compoTHBieHHe uctounruka Toka ¢ 3J1C pasHoit 20 B, ecinu npu noaxioue-
HUH K HEMY pe3ucropa conpotuBieHreM 10 OM Mo 3JIeKTPUYECKON LETH MPOTEKAET IEKTpHYe-
CKHI TOK cuiioil 2A?

4. Uctrounuk ¢ DJIC 2,2 B u BHyTpeHHUM compoTuBieHreM 2 OM 3aMKHYT MEIHOW MpPOBO-
J0KoH, Macca kotopol 30,3 r. ConpoTHBIIEHHE IPOBOJIOKH PABHO BHYTPEHHEMY COIPOTHBIIEHUIO
ncrouHuka. Ha ckonpko rpanycoB Harpeercs IpoBosioka 3a 10 mun?

5. DnemMeHT 3aMBIKAIOT OJUH pa3 conpoTtusieHnem 4 Owm, apyroi conpotusienuem 9 Om. B
00ouX cilyyasiX BO BHEUIHEW LIEMHU BBIJIEIAETCS OJIMHAKOBAs MOIIHOCTb. [Ipy KakoM BHEUIHEM CO-
MPOTHBIIEHUH OHA OyaeT HauOOJbIIIEH.

6. Ilpuaymaiite u pemure 3a1auy Ha npuMeHeHue npasui Kupxroga mia pacuéra napamer-
POB BIEKTPUYECKOM LIETH.
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Bomnpocs! a1 codecenoBanust
IHocmoannwiii mok
BapuanT (oOpasern)

KakoB ¢usnueckuii cmpicn Hanpspkenus? 3J{C UCTOYHMKA JIEKTPHUYECKOTO TOKa?
Kakumu cnoco6amu MOKHO paccuUuTaTh apaMeTpbl MEKTPUUECKON 1enu?

Kakwue cymectByroT npubopsl it pacuéra HapaMeTpoB IEKTPUUYECKON Lienu?
KaxoBbI 3aKOHBI IapaJIJIEIBHOTO U ITOCJIEJ0BATEIbHOIO COEAUHEHNSI IPOBOIHUKOB?
Kaxkoss1 3akonbl Kupxroga?

Kakum 00pa3oM MOXKHO yBEJIUUYHUTH IIPEesl U3MEepeHus amnepmerpa?

Kakum 00pa3oM MOKHO YBEJIUYHT MIPEesl H3MEPEHHsI BOJIIbTMETpa?

IToueMy aMIiepMETp B JIEKTPUYECKYIO LIENIb BKJIFOUAETCS MOCIEI0BATEIBHO?

© oo N Ok~ E

Uto noka3bpIBaeT BOJIBTMETP, BKIIOUEHHBIHN B 3JIEKTPUUECKYIO 1IEMb [TOCIEA0BATEIbHO?

[HEN
o

. KakoBa npupopa norperniHocteii u3MepeHuii, IpoBOIUMbIX BaMu mpu BIIOJIHEHUH J1a00-
paTopHoi paboThI?

11. KakoBa mpupojia 3JeKTPHIECKOTO COMMPOTHUBIICHUS B METaJLIaX ?

12. TTouemy moTpeOHUTEIH B KBAPTHPAX COCAMHEHBI APAILICILHO?

KonTpoabnas padora Ne3
Ilepemennviit mok. Maznemusm.
Bapuanr (oOpas3err)

1.IlepBuuHas 0OMOTKa MOBbIIIAIOIIEr0 TpaHchopmaropa coaepxkut 100 BUTKOB, a BTOpUYHAs
— 1000. Hanpsixenune B nepsuunoil nenu 120 B. KakoBo HanpskeHue BO BTOPUYHOM LENH, €CIIU
MIOTEPb PHEPTUU HET?

2. UYepes kaTylmKy, UHAYKTUBHOCTh KOTOpoil L=21 MI'H, TedeT TOK, N3MEHSIOIMUICSA CO Bpe-
MeHeM 110 3akony [=10 sin wt, rae [10=5 A, ©=27/T u T=0,02 c. HaiiTu 3aBUCUMOCTH OT BpEMEHHU t:
a) 37IC CAaMOMHAYKLIMHU €, BOSHUKAIOIIEH B KaTyIke; 0) s3Hepruu W ee MarHUTHOTO TIOJISI.

3.D5eKTpOH BJETAaeT B OJHOPOJHOE MarHUTHOE TOJi€, HAalpaBiIeHHE KOTOPOro MEepHeHANKY-
JISIPHO K HAIpaBJIEHHIO ero ABrkeHHus. CkopocTh anekTpoHa v=4*107 m/c. UHayKIMs MarHUTHO-
ro nosist B=1 mT.

4. TToToK 0-yacTHIl (sAep aToMa refusi), yCKOPEHHBIX pa3HOCThIo noteHuanos U=1 MB, Bre-
TaeT B OJHOPOJAHOE MAarHUTHOE ToJie HanpsokeHHOCThI0 H=1,2 kA/M. CKOpOCTh KaX 01 YaCTUIIHI
HaIlpaBJIeHa NEPIEHANKYISIPHO K HAIIPABICHUIO MarHUTHOTO noJist. Halitu cuny F, neiictByromyro
Ha Ka)/1yl0 4acTULLY

5. Haiitu nanpsixkeHHOCT, H MarHMUTHOrO mMoJisi B LIEHTPE KPYTOBOTO MPOBOJIOYHOTO BHUTKA
panuycom R=1 cm, mo kotopomy Teuet Tok I=1 A
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KonTtpoJsabnas padora Ned

Monekynapuasa guzuxa. Tepmoounamura
BapuanTt (oOpasern)

1. Kakoii 06beM V 3anumaer macca m=10 r kucnoponaa npu gasiaeHuu p=100 klla u Temme-
parype t=20° C?

2. KakuM nomxeH ObITh HaMMEHbINEH 0O0beM V OaioHa, BMEINAKOMEro Maccy m=6,4 Kr
KHMCIIOpO/1a, €CIIM €r0 CTeHKM IpHu TeMieparype t=20° C BblnepkuBaroT nasiaeHue p=15,7 MIla?
3. Haiitu maccy m Bo3ayxa, 3allOJHSIONIETO ayIUTOPHIO BBICOTOM h=5 M u miomazapio moia
S=200 m2. [laBnenue Bo3ayxa p=100 klla, Temneparypa nomemenus t=17°C. MomnsipHas macca
Bo3ayxa u=0,029 kr/mMob.

4. 4. Macca m=6,5 r Bogopoja, Haxojsmerocs npu Temmepatype t=27° C, pacuupsercs
BJIBOE MPHU p=const 3a cueT NpUTOKa Teruia u3BHe. Halitu paboTy A pacuimpeHus raza, u3BMeHEHUe
AW BHYTpEHHUI SHEPTUH ra3a U KOJINYECTBO TEIUIOTH Q, COOOIIIEHHOE Tra3y.

5. WpeanpHas TemsioBas MalnHa, padoTaromas mo mukiry KapHo, coBepmaer 3a 0 JuH UK pado-
Ty A=2,94 xJ[>)X U oTHaeT 3a OJMH LUKJI XOJOJWIBHUKY KOJIMYecTBO TemnoThl Q2=13,4 k/[x.
Haiitn kg n uukia.

6. Haiitu ipupoct AS suTponuu npu npespaiienun Maccbl 1 r Boasl (t=0° C) B map (t, 100°

O).

KonTpoabHasi padora NeS
Mexanuueckue u 31eKMpoOMazZHUmMHbIE KOJ1COAHUA U 60JIHbL
Bapuanr (oOpas3err)

1. Hamucath ypaBHEHHE rapMOHHYECKOTO KOJeOaTeNbHOro ABMKEHHS ¢ amruuTynoi A=0,1
M, nepuoaioM T=4 ¢ u HayaneHOM (azoit ¢=0.

2. Hammcats ypaBHEHHE TapMOHHUYECKOTO KOJIEOATEILHOTO JABMKCHHS C aMIUTATYH0N A=50
MM, niepuosioM T=4 ¢ u HauanbHOU (azoi ¢=n/4. HaliTu cmemienue x kKoneOnromencs TOUKu OT
noJjioxkeHus paBHoBecus npu t=0 u t=1,5 c. Haueptuth rpaduk 3T0ro 1BuxeHus.

3. Uepes kakoe BpeMsl OT Hayajia JABMIKEHUS TOUKA, KOTOPasl BBIIOJIHIET FapMOHUYECKHE KO-
ne0aHus, CMECTUTCSI OT MOJIOKEHUs PaBHOBECHs Ha MOJOBUHY aMIUIUTYybl? [lepuon koneGanuit
T=24 c, nayanpHas daza ¢0=0.

4. HanucaTbh ypaBHEHHE JABIMKEHUS, MOIYYAIOUIErOCs B PE3y/bTaTe CI0KEHUS JIBYX OJMHA-
KOBO HaIPaBJIEHHBIX FAPMOHUYECKHUX KOJeOaTeIbHbIX, KOJIEOaHUH C OMUHAKOBBIM nepuoaoM T=8
¢ u onuHakoBou amruTyn0u A=0,02 M. Paznocts (a3 mexay sTumu kosnebanusimu @2— ¢l=n/4.
Hauanpnas daza ogHoro us 3tux KonebaHuii paBHa HYJIO.

5.Perpancnsarop TeneBu3HMOHHOM mporpaMMbl OpOHTa yCTaHOBIIEH Ha CIyTHHKE CBsi3u Pany-
ra, KOTOpbIi IBHXKeTCs 10 KpyroBoit opoute Ha BeicoTe 36000 KM HajJ MOBEPXHOCTHIO 3€MJIH, 3a-
HUMas ITIOCTOSIHHOE TIOJIOKEHUE OTHOCUTENBHO 3eMiu. CKOJIBbKO BPEMEHM PACIIPOCTPAHSIETCS CUT-
HaJI OT NepeIAoIIeH CTaHIIMMU /10 TeJIEBU30POB cucTeMbl OpouTa.

6. Ha xaxoii Aiuana3oH JJIMH BOJH MOKHO HACTPOUTH KOJIEOATENbHBIH KOHTYp, €CIH €ro WH-
IyKTUBHOCTH L=2 MI'H, a eMKOCTh MOkeT MeHAThCS OT C1=69 n® no C2=533 nd?
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7. Kakyro mHIyKTHBHOCTH L Ha0 BKIIIOYNTH B KOJIEOATENBHBIN KOHTYp, YTOOBI IPU €MKOCTH
C=2 Mx® noayuuts yactory v=1000 I'1?

Kountpoabnasi padora Ne6
Onmuueckue a61eHus
Bapuanrt (oOpaser)

1.Ha mu¢paknyoHHYI0 pemeTKy, uMeromyio mepuon 5-107° M, magaer mopmaneHO mapai-
JIeTTBbHBIH MYYOK 3eEHOT0 CBETA ¢ JUTMHOH BOHEI 5,310 M. JINdPaKIHOHHBIH MaKCHMyM KaKOTO
MaKCHMaJIbHOTO MOPsIIKa MOKHO HAOII0AAaTh P MOMOIIHU 3TON AU(PPaKIIMOHHON pEeHIeTKU?

2.HebGomnpmioi mpeaMeT HaXOAUTCSA Ha TJIABHOM ONTHUYECKOW OCH TOHKOM coOuparoliel JTHH-
3bl, Ha ABOWHOM (DOKYCHOM paccTosiHuU OT Hee. Kak u3MeHsaTcs npu yJaieHuu npeaMera oT JIMH-
3bl CJIEYIOIINE TPU BEJIIMYUHBL: pa3Mep U300pakeHUs, €ro pacCTOSHUE OT JIMH3bI, ONTHYECKAs CU-
J1a JIMH3bI?

3.Pa3nocth X012 Mex 1y BosiHaMu JUIMHOM 500 HM OT IByX KOT€pPEHTHBIX UCTOYHUKOB B BO3-
nyxe 5 MKM. UTo MpOUCXOIUT B TOUKE NPECEUECHUs STUX BOJIH?

4.3Hasi CKOPOCTh CBETa B BaKyyMe, HAWTH CKOPOCTh cBeTa B anmase (N = 2,42).

5.Uemy paBHO (POKYCHOE PACCTOSIHHE JIBOSIKOBBIMYKJION JIMH3BI C OAMHAKOBBIMHU PallyCaMH
KpuBU3HBI 110 20 CM, ClIeTaHHOM U3 CTEeKIJIa ¢ aOCOMIOTHBIM MOKa3aTesneM mpenomiieHus 1,57

6.[IpenMeT HaXOIUTCS HAa PACCTOSHUU OM OT ONTHYECKOTO LIEHTPA ABOSKOBOTHYTOM JIMH3BI C
¢doxycHBIM paccTosiHueM 2M. OmpenenuTe, Ha KakOM PacCTOSIHMM OT JIMH3BI HAXOJIUTCS M300pa-
KEHHE MpeIMeTa.

Tect No2

Keanmoeasa, amomnas, adepnasn puzuxa
Bapuant (o0Opas3ertr)

1. SAnpo aToma cocTout:
1. Tonbko u3 amekTpoHoB; 2. Tonbko U3 NpoToHOB; 3. TOJIBKO U3 HEHTPOHOB;
4. TosbKO M3 HEUTPOHOB U IIPOTOHOB.
2. ATOM COCTOHT:
1. Toabko U3 3IEKTPOHOB U HEUTPOHOB; 2. TOIBKO U3 MPOTOHOB U 3JEKTPOHOB; 3. Tonbko
U3 HEUTPOHOB U NIPOTOHOB; 4. 13 HEUTPOHOB, MPOTOHOB U NEKTPOHOB.
3. Mosnekyna CoCTOUT:
1. Tonbko u3 omHOTO atoma; 2. TOJIBKO U3 ABYX aTOMOB M TPEX MPOTOHOB; 3. ToJBKO U3
OJIHOTO aToMa u TpEX MpoToHOB; 4. Kak 01HOr0, Tak U HECKOJBKUX aTOMOB.
4. Bokpyr siipa B aToMe 10 opOUTE BpaIlaeTcs:
1. Dnextpon; 2. [Iporon; 3. Heiirpon; 4. HykioH.
5. Kakoe 13 mpuBeIeHHBIX HUXKE YTBEPIKJICHHH O pacroyioKeHUH YacTHUll, BXOJSIIINX B COCTaB
aToMa, CJIEyeT CUATATh IPABUIIBHBIM?
1. IpOTOH U JIEKTPOH HAXOATCS OIM3KO APYT K APYTY, @ HEUTPOH PACOIOKEH TaJIeKO OT
HUX
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2. IPOTOH U HEUTPOH HAXOJATCS OIU3KO APYT K APYTY, a IEKTPOH PaCHOJIOKEH JaIEKO OT
HUX

3. HEUTPOH M 3JIEKTPOH HAXOATCS OJIM3KO APYT K JIPYTY, a IPOTOH PACIIONOXKEH JaJIEKO
OT HHUX

4. IPOTOH, AIEKTPOH U HEUTPOH PACIIOJIOKEHBI IPUMEPHO HA OAMHAKOBOM PACCTOSTHUU IPYT
OT Jpyra

6. OnpeaennTe YUCIIo IIPOTOHOB Z ¥ uncio HeiiTpoHoB N B sipe n30Tona ypaHa g U.

1. 7=92, N=235; 2. Z=235, N=92; 3. Z=92, N=92; 4. Z=92, N=143.

7. OnpenenuTe 4uCiIo IPOTOHOB Z 1 uncio Heiitponos N B sape n3otona yriepozaa “46C
1. Z=14, N=6; 2. Z=6, N=6; 3. Z=6, N=8; 4. Z=8, N=6.

8. Uemy paseH 3aps sapa sneMenta %gF? Moynb 3apsia 31eKTpoHa paBeH e.
1.9¢; 2. 10e; 3. 19¢; 4. 28e.

9. Kakoe u3 Tpex TUMOB U3nydeHuil (o-, f- UK Y-U3JIydeHre) He OTKIOHSAETCS MAarHUTHBIMU U

ANEKTPUUYECKUMU TOIIMU?
1. o — u3nydenue; 2. f — uznyuenue; 3. y —usznyuenue; 4. Bce Tpu OTKIOHSIOTCS.
10. SIBneHue BBIPHIBAHHS AIEKTPOHOB C TOBEPXHOCTH METAILIA MO/ ACHCTBUEM CBETa Ha3bI-
BaeTCs:
1 PamnoaktuBHOCTBIO; 2. TepmosinepHbiM cuHTe3oM; 3. Dotonddextom; 4. 3akoHOM
pPaZMoOaKTUBHOTO pacmaja.
11. V3mMenenus siaep, NPOUCXOASIIUE B PE3yIbTaTe UX B3AUMOJICHCTBUS C 3JIEMEHTAPHBIMU
YacTULIAMU U JIPYT C IPYrOM, Ha3bIBAETCSL:
1. Nnrepdepennuueii; 2. Jlucnepcueii; 3. oroaddexrom; 4. SnepHoit peakiuei.
12. Camonpou3BOIBHOE HCITYCKAHUE SIPAMU HEKOTOPBIX 3JIEMEHTOB PAa3JIMYHBIX YaCTHII,
COIPOBOKAAIOIIEECS IEPEXOJIOM si/Ipa B IPYroe COCTOSHUE, Ha3bIBAETCH:
1. PamuoaktuBHOCTHIO; 4. TepmosiaepubiM cunTe3oM; 3. Dotorddexrom; 4. 3aKkoHOM pa-
JMOAKTUBHOIO pacraja.
13. Peakiust cnustHUA ABYX JETKUX sIJIEp HA3bIBAETCS:
1. PapmoaktuBHOCTEIO; 2. TepmosiaepHbIM cuHTe30M; 3. DoTodaddextom; 4. 3akoHOM pa-
JMOAKTUBHOI'O pacrnaja.
14. BeiOepute U3 yuciia NPeAIOKEHHBIX HEIOCTAIOIINN WieH B ypaBHEHUH (HoTodPdexTa
he/A=Aguxt... (V- CKOPOCTB, V-4acToTa)
1. ABeIx .  2.mV?2/2. 3. hv. 4, mc? - 5.muU.

15. DnekTpoH BbUIETAET U3 IUIACTUHKH 1L1e3Usl ¢ KuHeTndeckon sneprueit 1,3 3B. Kakosa
JUIMHA BOJIHBI CBETA, BBI3BIBAIONIETO (OTOAPGEKT, ecir paboTa BEIXOAA HIEKTPOHA U3 LIe3Us
pasra 1,8 3B (1 3B = 1,610 []x)?

1. 760uM; 2. 640uM; 3. 520HM; 4. 400 HM; 5. 350 HM
16. BeiGepuTe npaBuibHOE MTpooinkerue ppaspl: OnbiTel Pesepdopia moMorim...
1. .. .co3maHuIO TUIAaHETapHON MOJAEH aToMa. 2. . .00BSACHEHHUIO MOBE/ICHUS
MHUKPOOOBEKTOB, IBHKYIIMXCS CO CKOPOCTSIMU, OJTM3KUMHU K CKOPOCTH CBeTa. 3.
...OTKPBITHIO BOJTHOBBIX CBOMCTB MUKPOYACTHUII. 4. ...OTKPBITHIO CIIOHOT'O COCTaBa
Spa atoma. S............. 0O0BSICHEHUIO TpOIecca U3JIyUYEHHUsI CBETa aTOMaMU BEILECTBA.
17. CoBpemeHHas MOJIENIb CTPYKTYpPhI aTOMa 00OCHOBAHA OIIBITAMHU TIO...
1. moHwu3anmu raza 2. paCTBOPEHHUIO U IJIABJIEHUIO TBEPABIX T€N 3. pacCesTHUIO (-uacTHIl 4.
MOJIYYEHUIO BEILIECTB C 3a/IaHHBIMHU CBOWCTBaMU
18. Bribepure npaBuibHOE MpoaonkeHue (passl: [TocTynaTsl TEOpUM OTHOCUTEIHHOCTH
CIOCOOCTBOBAJIH. ..
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1. .. .co3maHuIO TUTAHETAPHOM MOJIETTH aToMa. 2. .O0BSICHEHUIO [IOBEICHUS
MHUKPOOOBEKTOB, IBIKYIIUXCA CO CKOPOCTSIMH, OJM3KUMH K CKOpPOCTH CBeTa. 3.
...OTKPBITHIO BOJHOBBIX CBOMCTB MUKPOYACTHUIL. 4. ...OTKPBITHIO CJI0XHOTO COCTaBa
Apa aToma. S............. 00BSICHEHUIO TpoLIecca N3yYeHHs CBETa aTOMaMH BEIIECTBA.
19. Bribepute npaBuibHOE npoaonkeHue ¢pasbl: [loctynarsl bopa momoriu...
1. .. .CO3/IaHHUIO MJIAHETAPHOW MOJICTH aToMa. 2. .O0BSICHCHHIO MOBE/ICHUS
MHUKPOOOBEKTOB, ABHKYLIMXCS CO CKOPOCTSIMM, OJM3KUMU K CKOPOCTH CBeTa. 3.
...OTKPBITHIO BOJHOBBIX CBOMCTB MUKPOYACTULL. 4. ...0TKPBITHIO CII0)KHOT'O COCTaBa
Apa aToma. S............. 00BSICHEHUIO TpoLIecca N3yYeHHs CBETa aTOMaMH BEIIECTBA.
20. Anbda-u3aydeHueM Ha3bIBAIOT. .
1. norok siaep renus; 2. HOTOK IEKTPOHOB; 3. OTOK HE N3YYEHHBIX [10KA O.-4acTHL; 4.
3JIEKTPOMAarHUTHBIE BOJIHBI OOJIBIION YaCTOTHI
21. KakoBa npupojaa Cuil, OTKIOHSIOMIMX 0 ~4aCTULBI OT MPSIMOJIMHEHHOMN TPaeKTopuu B
ombiTax Pesepdopna?
1. rpaBuTaMoHHa; 2. IEKTpOMarHuTHast; 3. sfaepHast; 4. rpaBUTAllMOHHAS U sJIepHas; S.
sJIepHas U AJIEKTPOMarHuTHast
22. Kakoii 3 nprOOpoB HCHOIB3YETCS JUISl PETUCTPALIIH 0-4aCTHUIL?
1. cnexrporpad; 2. HUKIOTpoH; 3. hoTo3aeMeHT; 4. kamepa Buinbcona; 5. nasep
23. PagnoakTHBHOCTHIO HA3BIBAIOT. .
1. mepexon aToma 13 OJTHOTO YHEPTETUIECKOTO COCTOSHHS B IPYTO€,
COIIPOBOKAAIOIIUICS H3TydeHUEM
2. TIOTEpPIO0 ATOMOM BHEIIHETo (BaJCHTHOTO) 3JIEKTPOHA 3. IpEeBpaIleHre aTOMHOTO S/~
pa B Ipyroe, COMpOBOXKAAIOIIEECS UCITYCKAaHUEM Pa3IMYHBIX YaCTHUI] M U3ITyICHUS.
4. mepexoj aTOMHOTO s7Jpa U3 OJHOI'0 arperaTHOro COCTOSIHUSA B IPYroe
24D. Kakast yacTh UCXOJIHBIX PaIMOAKTUBHBIX SIIEP PAcIafaeTcs 3a BpeMsl, paBHOE JIBYM MEPUO-
JlaM Tiosrypacnaaa’?

1. 1/16; 2. 1/8;3.%; 3.%; 4.1/2

6.2. IlpumepHbIe BONPOCHI U 3aIaHus / 3a1a4M 1JIsl IPOMEKYTOYHOM aTTe-

CTalumn

Tab6anna 9 - IlpumepHbIe TeopeTHYeCKHEe BONPOCHI U MPaKTHYeCKHe 3a1aHus / 3a-

Aa4Y4 K IK3aMEHY

Pa3nensl U TeMbI

IIpumepHsbIE
BOITPOCHI

TCOPETUIYCCKUC

IIpumepHsble 3amaun

1-i cemecTp

1. Mexanuka

1.1.KunemaTtuka u | 1. Kunematnueckue 3akoHbl | 1. 3aBUCHMOCTH MPOUIEHHOTO TEIOM
JTUHAMHKA TIOCTYMA- | TTOCTYIMATEIbHOTO ABMKEHUS | IYTH S OT BPEMEHH t JAaeTCsl ypaBHE-
TEJILHOTO Y | MaTepUaJIbHOU TOYKHU HueMm s=A + Bt + Ct2, rme A=3 M,
BpaIllaTeIbHOTO 2.Kunemarnueckue 3akoHbl | B=2 m/c u C=1 m/c2. Haiitu cpen-
JIBHKCHUS BpalaTeNIbHOTO  JIBMJKEHUS | HIOIO CKOPOCTh V M CPEIHEE YCKOpe-

MaTepHaIbHON TOYKH

3. WuepumanbHbie CUCTEMBI
oTCUeTa.

4., 1 3axoH Herorona. Macca.
5. 2 3akoH HrroToHa.

6. 3-i1 3akoH HrroToHa.

HUE a Tela 3a MIEPBYIO, BTOPYIO H
TPETHIO CEKYH/IbI €TI0 JBUKECHHUS.

2. K HUTH TOABENICH TPy3 Maccoi
m=1 xr. HaiiTu cuily HaTsOKeHUs HU-
1 T, €Clii HUTH C TPY30M: a)
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7. 3aKkoH
TATOTCHU.

Bcemupnoro

TIOJHUMATh C YCKOpEHHeM a=5 M/c?;
3. Kakyto cuny F Hayio npuiiokuth K
BaroHy, CTOSILLIEMY Ha peJibcax, 4To-
Obl BaroH cTajg JBUTaTbCS PaBHO-
yCKOpeHHO u 3a Bpems t=30 c mpo-
men myte s=11 m? Macca Barona
m=16 1. Bo BpeMsl ABM>KEHUS Ha Ba-
FOH JEHUCTBYeT cuia TpeHus Frp,
paBHas 0,05 neiicTByromield Ha HETo
CHWJIBI TSDKECTH mg.

1.2.3aKOHBI COXpaHEHUS
B MEXaHUKE

8. Mmynbc. 3aKOH coxpaHe-
HUS UMITYJIbCA B MEXAHHUKE. 9.
3aKOH COXpaHEHUS MOMEHTa
HMITYJIbCA MEXaHUYECKON CHU-
CTEMBI.

10. Dueprus.

11. KonHcepBaTuBHBIE |
HEKOHCEPBATHUBHBIC CHIIBL.

12. 3akoH coxpaHeHUS U
[IpEBPALLECHUA IIOJTHOM
MEXaHHYECKON SHEpruu B I0-
JI€ TOTEHIINATIBHBIX CHIL.

13. 3aKOHBl COXpPaHEHHUS
UMIYJTbca M MOMEHTa HM-
myJbca.

4. Yenosex Maccor ml=60 kr, Oe-
TYIIUA €O CKOPOCThIO VI=8 KM/4,
JIOTOHSIET TEJIEKKY Maccorl m2=80
KI, JBUXKYIIYIOCA CO CKOPOCTBIO
v2=2,9 kM/4, 1 BcKakuBaeT Ha Hee. C
KaKoW CKOPOCTBIO U OyJIeT ABUTaThCs
tenexxkka? C kakod CkopocTbio u\
OyJeT IBHUTaTbCsl TEIEKKA, €CIU Ye-
JoBeKk Oexall eif HaBcTpeuy?

5. I'panara, nersias co CKOPOCTBIO
v=10 wm/c, pa3opBajiacb Ha JBa
OCKOJIKA. boJpImM OCKOJIOK, Macca
KoToporo cocrasimsa 0,6 maccsl
BCEU rpaHaThl, MPOJOJHKAT JABUTATH-
Csi B NPEKHEM HANpPAaBICHUH, HO C
YBEIUYEHHOW CKOPOCTHIO ul=25 m/c.
Haiitu ckopocTs U2  MeHbLIETO
OCKOJIKA.

6. YenoBek, CTOSIIMNA Ha HEMO-
JIBUKHOU TeJexKe, OpocaeT B ropu-
30HTAJILHOM HalpaBJIE€HUU
KamMeHb Macco m=2 kr. Tenexka c
YEJIOBEKOM IMOKATUJIaCh Has3al, U B
NepBbIi MOMEHT OpocaHusi ee CKo-
pocts Obmia v=0,1 m/c. Macca Te-
JeKKH ¢ uenoBekoM M=100 xr.
Haiitn xuneTnyeckyro sHepruro Wk
OpOILIEHHOTO KaMHsS 4epe3 Bpems
t=0,5 ¢ mocne Havana JBUKEHHUS.
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2. Dnekmpomaznemusm

2.1.OnexkTpocTaTuka

14. 3akoH Kynona.
15. HarmpsixenHOCTB u
MOTEHIIUAJ 3JIEKTPOCTaTHYe-
ckoro mons. 16.Teopema
l'aycca BuHTE-
rpasibHOM (hopMme u ee mpH-
MEHEHHUe IUIsl  pacyera
3JIEKTPUYECKUX TOJIEH.
17 DIIEKTPOEMKOCTh
IIPOBOJHUKA u
KOHJICHCATOPOB. DOHeprus
3apsHKEHHOI0 KOHJEHCATOopA.
18. DnekTpuueckoe moJie B
MIPOBOJHUKE U TUAIEKTPUKE.

7. Haiitu cuny F mpumspkeHHss MexIy
SIIPOM aroMa BOJIOPOJA U DIIEKTPO-
HoM. Pammyc aroma Bomopozna
r=0,5-10-10 m; 3apsia siapa paBeH 1O
MOJIYJIFO M IIPOTHUBOIMOJIOKEH IO 3HA-
Ky 3apsny

8.  Bo ckosbko pa3 cuia rpaBuTa-
LHUOHHOTO MPUTSHKEHUSI MEXIY JBY-
Ml TMPOTOHAMHU MEHBILE CHUJIbI HUX
3JEKTPOCTATHYECKOTO  OTTAJIKHUBA-
HusA? 3apsa] MpoTOHA PaBEH 10 MO-
IyJII0 U MPOTUBOIOJIOKEH 0 3HAKY
3apsy JIEKTPOHA.

9. Haiitu ckKOpoCTh V D3JICKTpPOHA,
MPOIIEAIETO PA3HOCTh MOTEHIIMATIOB
U, paenyto: 1,5, 10. 100, 1000 B.

2.2 IToCTOSTHHBIA TOK

19. Cuiia ¥ IJIOTHOCTh TOKA.
20. 3axon OMA nns ydactka
LIETH.

21. BJIC wucroyHuKa TOKA.
3akon OMa I IOJHOM Iie-
4.

22.3akoH [[xoynsa-Jlenna.

23. IIpaBuna Kupxroda.

10.Haiitn conporusienue R xenes-
HOTO CTepkHs auamerpoMm d=1 cm,
€CJIM Macca CTep KHsI m=1 Kr.
11.1lenp COCTOUT U3 TpEX MOCIEI0-
BaTEJIbHO COEIMHEHHBIX MPOBOIHU-
KOB, MOJAKIIOYEHHBIX K HCTOYHHKY
HaIpsHOKCHUS 24 B.
12.ConpoTuBieHne IIEPBOTO
npoBoaHuka 4 Om, BTOporo 6 OM u
HalpsDKeHWE Ha KOHIAX TPEThEro
npoBoaHuka 4 B. Haiitu cumy Toka
B LIEMH, COINPOTUBIEHUE TPETHETO
IIPOBOJIHMKA W HAIIPSKEHHE HA KOH-
1ax MepBOro M BTOPOrO NPOBOJHU-
KOB.

13. ConpoTHBIIEHNE OAHOIO H3 IIO-
CIIEIOBATENbHO BKJIIOYEHHBIX IPO-
BOJAHMKOB B n pa3 Ooublle compo-
TUBJIEHHs Ipyroro. Bo ckonbko pas
W3MEHHUTCS Cuila TOKa B LENu
(HampsiKeHHe MOCTOSHHO), €CITU 3TU
IIPOBOJHUKN BKJIIOYHUTH Mapajlieib-
HO?

14. ObmoTKa peocrara
conpoTtuieHrneM 84 OM BBINIOJIHEHA
W3 HUKEIMHOBOM MPOBOJIOKU C IUIO-
IaJbI0 TMTOMEPEYHOT0 ceueHus 1

mmM2. KakoBa uinHa MIPOBOJIOKU?

2.3. IlepemeHHBII TOK

24. PeaktusHoe u
WHIYKTHBHOE

15.Konaencarop u 3ieKTpUUecKas
JTaMIOYKa COCTMHEHBI
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COTIPOTHUBJIICHUE.
25. 3axod Oma 14 1eney mne-
PEMEHHOTO TOKa.

MOCJIEZIOBATEIbHO M BKJIIOYEHBI B
LIeTIb MEPEMEHHOTO TOKa
HanpspkeHueM U=440 B u yacToToil
v=50 I'u. Kakyro emkocts C noipkeH
UMETh KOHJIEHCATOP JAJISl TOTO, YTOOBI
yepes J1aMIIouKy nportekan Tok 1=0,5
A ¥ mameHue NOTEHIMAala Ha HeEH
ob110 paBabM Un=110 B?

16. AMmuuTyna KoJe0aHuit
HaIpsDKEHUS Ha y4acTKe LEeNu Iepe-
MenHoro Toka 50 B. Uemy paBHO
JIEHUCTBYIOIIEE 3HAYEHUE HaIpsxKe-
HUS Ha 9TOM Y4acTKe 1enu?

2.4. Maruetusm

26.
B3aUMOJICHCTBHE
MOCTOSIHHBIX TOKOB.

27. Cuna Jlopenma Cuna
Awmnepa.

28. SIBnenue snek-
TPOMarHUTHOU WH-

TYKIIUH.

29.Cucrema ypaBHEHHH
Makcsesuia B MHTErpajJbHON
u mudepeHnnanbHoR
dbopme.

MarsuTtHoe

17.Haiitn HanpsbxkeHHocTh H mar-
HUTHOTI'O TIOJISl B LIEHTPE KPYrOBOI'O
IIPOBOJIOYHOIO BUTKa paauycom R=1
CM, 110 KOTOpOMY TeueT Tok I1=1 A
18.1IpOTOH M 3JIEKTPOH, YCKOPEHHBIE
OJIMHAKOBOM Pa3sHOCTBIO
HOTEHLUAJIOB, BJIETAIOT B
OIHOPOJHOE MarHutHoe mnojue. Bo
CKOJIbKO pa3 paaumyc Kpusu3Hbl Rl
TPAaeKTOPUU NPOTOHA OOJIbLIE Pau-
yca KpuBH3HBI R2 TpaekTopuu
3JIEKTpOHAa?

2 cemecTp (3K3aMeH)

2. Monexynapnas ¢usuxa u mepmoouHamuxa

3.1. MonekynsipHo-
KMHETUYECKasi TEOPHsL.

30. OcHOBHOE ypaBHEHHE
MKT.

31.Temnepatypa ¢ TOUKH
3penuss MKT

32. Pacnpenenenue bonbi-
MaHa 1 0apoMeTpuyecKas

¢bopmyna.

19 Kakyro temneparypy T wnmeer
Macca m=2 T a30Ta, 3aHMMAIOILEro
o0beM V=820 cm3 mnpu naBieHUU
p=0,2 MIIa?

2. Haittu Maccy m CEpHUCTOrO rasza
(S0O2), 3anumaromiero oosem V=25 1
npu temneparype t=27 °C u nasie-
Huu p=100 kITIa.

3.2. 3aK0HBI UAEAILHOTO
rasa

33. OcHOBHOE ypaBHEHUE
COCTOSITHUSI MJICATBHOTO Ta3a.
34. U3zonporieccs B ra3ax.
JnarpaMMbl Ta30BBIX
MIPOIIECCOB.

2l HauepTuTh U30TEPMBI MAacCChl
m=0,5 r Bogopoaa [y TeMIeparyp:
a) t1=0° C; 6) t2=100° C.

22. HauepTuTh  W30TEPMBI  MaccChl
m=15,5 r kuciopoga ans Temrepa-
Typ: a) t1=39° C; 6) t2=180° C.

3.3. TepmoauHamuka.

35. BHyTpeHHsIs SHEepTHsl.
Pabora naeanbHOro rasa.
36. TlepBoe HavaIoO
TEPMOJIMHAMUKH.

37. O6paTumMble U HEOOpa-
TUMBIE [TPOLIECCHI. 2- 3aKOH
TEPMOJIMHAMUKH.

23.Macca m=10 r kucimopoja Haxo-
qutcs npu aasinenun p=300 xlla u
temriepatype t=10° C. Ilocne narpe-
BaHUA MPH p=const ra3 3aHsa 00beM
V=10 n. HaliTu KOIM4YECTBO
TEIIOTHl (Q, MOJYy4EeHHOE ra3oMm, W3-
MEHEHUE AW BHYTPECHHUU
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38. TennoeMKOCTb M YHCIIO
cTerneHei cBoOO0IbI MOJIEKYIT
rasa.

39. luki Kapno. KITJ[ uukna.
40.9uTponus. YpaBHEHHE
bonpuMana U1 SHTPOIIUHU.

SHEpTHuM raza u paborty A, coepiiie-
HUIO razom npu
pacIIMpeHHH.
24 NneanbHas TeEILUIOBas MaAIlMHA,
paborarommas mo mukay KaphHo, 3a
LUKJ TOJy4yaeT OT Harpemartelis Ko-
audecTBo TemaoThl Q1=2,512 x/[x.
Temmneparypa narpeBatens T1=400
K, TeMreparypa
xononunbauka T2=300 K. Haiitu
paboty A, coBeplIacMyr MalIuHOMN
3a OJIMH LHUKJI, U KOJUYECTBO TEIUIO-
TBI Q2, oTmaBaemoe
XOJIOAWJIBHHUKY 32 OJTMH ITUKII.

4.Konebanus u 6onnwi

4.1 MexaHn4ecKue "
AJICKTPOMAarHUTHHIC
KoJIe0aHUA M BOJTHBI

41 .MexaHn4yeckue Koyieba-
TEJbHBIE CUCTEMBI.

42 .VneanbHbIil 3JIEKTPO-
MarHuTHBIN KoieOaTeabHbII
KOHTYp. 43.CB0OOIHBIE 3a-
Tyxarouie koinebanus. Boi-
HYXXICHHBIC KOJICOaHusI.
44.91eKTpOMarHuTHbIE
BOJIHBI.

25. KonebaTenbHbIi KOHTYP COCTOUT
U3 KOHJEeHcaTopa eMKocThbio C=888
n® U KaTylmKd ¢ UHAYKTUBHOCTHIO
L=2 mI'n. Ha xakyio AnuHy BOJHBI A
HaCTPOCH KOHTYp?
26. Ha kakoM paccTOSITHUM OT aHTEH-
HBl PaaUOJIOKaTOpa HAXOAUTCS 00B-
€KT, €CJIM OTPaXXEHHBIM OT HEero pa-

JUOCUTHAJI BO3BpATUJICS OOpaTHO
yepes 200 mkc

27. Hantucatb YpaBHEHHUE
TapMOHHYECKOTO  KoJehaTeabHOTo

JIBH)KEHUSA C aMIUIUTynod A=5 cwm,
eciu 3a Bpems t=1 MHUH coBepuIaeTcs
150 xonebanuii W HauvanbHas ¢aza
kosiebanuit ¢=n/4. Haueptutp rpa-
(UK 3TOro JTBHKEHUS.
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5. Onmuueckue s61eHus

5.1.NuTepdepenus  u
TudpakIus CBETO-
BBIX BOJH

45. WuTepdepenmonHoe
T0JI€ OT JIBYX HCTOYHUKOB.
46. udpaxuus Openens Ha
MPOCTEHIINX Mperpaaax.

47. Judpaxmonnas
pemieTka.

28. ludpakuroHHas pemeérka c Ie-
puonoM 107> M pacronokeHa mapai-
JENbHO BKpaHy Ha  PacCTOSHHUH
0,75 m ot Hero. Ha pemérky mo Hop-
MaJId K HEH MaJaeT My4doK CBETA C
JnuHoM BosiHbI 0,4 MKkM. Makcumym
KaKoro mopsijaka OyneT HaOIraaThes
Ha SKpaHE Ha pacCTOSHUU 3 CM OT
1eHTpa audpakiuoOHHONW KapTUHBI?
CuuTats sina = tgo.

29. Pa3HoCTh Xx04a Jydel OT ABYX
KOTE€PEHTHBIX HMCTOYHUKOB CBETa C
JIHOM BOHBEI 600 HM, CXOOAIMINXCS
B HEKOTOpPOM  TOYKE,  paBHA
0,0000015 m. byner nu HabironaTh-
Csl yCWJICHHUE WU

ocJiabJeHue cBeTa B 3TOU Touke?

5.2 Ilonspuzanust u
JUCTIEPCHS CBETO-
BBIX BOJIH

48. 3akoH Bprocrepa.

JIBOWiHOE TydenpesioOMIICHHE.

49, Jucnepcust CBeTa.
HopMmanbnass u aHomanbHast
TUCTIepCHsl.

30.JIyu xakoro cBeTta OOJbIIE BCETrO
[IPEIOMIISIETCS TPEYroJIbHON
CTEKJISTHHOM TTPU3MOi1?

31.Hutu yron i moiaHo# mossipu3sa-
LUU [IPA OTPAKCHUU CBETA OT CTEK-
J1a, I0Ka3aTesb IPEeIOMICHUS
KoToporo 1,57.

6. Keanmosas, amomuas, s0epnas pusuxa

6.1.KBaHTOBBIE ABIICHUSA

50. 3akon Kupxroda.

51. 3aKoH Credana-
bonpnmana.

52.3akoH cmemnienus Buna.
53.@oto3(PeKT u ero BUIBL
54. Dddext Komnrona.

32.Haiitu temnieparypy T mneuwm, ec-
JM U3BECTHO, YTO M3JIyYE€HUE W3 OT-
BepcTHsl B Hel momanpio  S=6,1
cM2 mmeer MomHOocTh N=34,6 BT.
N3nydyenue cumtaTh OJU3KUM K H3-
JTY4EHUI0 a0COIIOTHO YEPHOT'O Tea.
33.Haiitu anuHy BONHBI Ao CBeTa,
COOTBETCTBYIOIIYIO KpacHOM
rpanune ¢orordpdekra, ANA JIUTHS,
HATpHs, KaJaus U 1e3us.
34.ITapayutenbHbII MOTOK
JJIEKTPOHOB, YCKOPEHHBIX
pa3HocThi0 noteHnmanoB U = 25 B,
najgaeT HOpMaJIbHO Ha auadparmy c
JIBYMSI Y3KUMHU IIEISIMHU, PACCTOSTHHUE
Mexay kotopeiMd d = 50 MKM.
Onpenenutb paccTOsTHUE MEXIY CO-
CeAHUMU MaKCUMyMaMH
T (paKIIMOHHON KapTHUHBI Ha
JKpaHe, pacrlojioKEHHOM Ha
paccrostuuu 1 = 100 cM oT 1miene.

6.2.OCcHOBBI PU3UKH
aTOMHOTO s/1pa.

55.CoctaB aTOMHOrO fAjpa.
XapakTepucTUKU Aqpa:
3apsiji, Macca, YHEPTUs CBI3U
HYKJIOHOB.

35.Haiith  4Ymcino  TPOTOHOB W
HEHTPOHOB, BXOAIIMX B COCTaB
A7ep TPeX N30TOIOB MAarHus: a)
2412Mg; 6) 2512Mg; B) 2612Mg.
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56. PaguoaktuBHOCTh. Buapwl | 36. Haittu sHepruto cBsizsu W siapa
MW 3aKOHBI PATUOAKTUBHOIO | M30TOMa JuTus 73LI.

U3JTy4YCHHUS. 37.Haiitu SHEPIruI0 Q,
57. 3aKOHbI ~ COXPAaHEHHs B | BBIACHAIOLUIYIOCS ~ IPU  PEaKLUU
sinepHbIX peakiusax. Anepnasie | 73Li+11H — 42He+22He

peakiuu.

58. JleTekTupOBaHUE SACPHBIX
n3nydenuit. Ilonstue o nmo-
3UMETPHH U 3aILUTE.

CocraBurens (u): BacunpeB A.A., nonent kadeapst MOMM
(baMmmTist, MTHUITHABI M TOJDKHOCTH TIpeTrogaBaTelts (ei))
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