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Conep:xanue

1. TlepeyeHp IUIAHUPYEMBIX PE3YJIBTATOB OOYYCHHS MO IUCHUILIMHE (MOJIYJIO), COOTHECCHHBIX C ILIAHHPYECMBIMHU
pesyabtatamu ocsoenus: OITIOIT BO

2. Mecro muctmuiaHel (Moyiist) B ctpykrype OITOIT BO

3. O0beM OUCIUILTHHEI (MOAYIIST) B 3a4ETHBIX €IMHHUIAX C YKa3aHWEM KOJIMYECTBA YaCOB, BHIIEICHHBIX Ha KOHTAKTHYIO
paboTy 00yJaroIMxcs ¢ MpernojaBaTesieM (TI0 BUIaM YIeOHBIX 3aHATHH) U Ha CAMOCTOSTEIIbHYIO paboTy 00ydJaronIuXcs

4. Coaepma}me JUCHUITINHBI (MOL[yJ'IH), CTPYKTYPUPOBAHHOC 1O TEMaM (pa3)1enaM) C YKazaHuEM OTBCACHHOI'O Ha HUX
KOJIMYCCTBA aKaACMHUYCCKUX YaCOB U BUIOB y‘{CGHLIX 3aHATHI

4.1. CTpyKTypa ¥ TEMaTHYECKUH TUIaH KOHTAKTHOW U CAaMOCTOSITEIILHONW PabOThI IO JUCIIMILINHE (MOJIYITIO)

4.2. ConeprxkaHue TUCHUILTHHBI (MOJYJIsT)

5. Tlepeuenb yueOHO-METOAMYECKOTO OOECIEUEHHs AJIsI CaMOCTOSTENLHON padOThl 00ydaromuxcs 10 JUCHUILIMHE
(Monyio)

6. OHJT OIICHOYHBIX CPEIICTB MO TUCIMILTHHE (MOIYIIIO)

7. Ilepeuens nuTepatypbl, HEOOXOAMMON JUIsSi OCBOSHHS IUCIUATUIMHBI (MOYJIs)

8. IlepeueHp pecypcoB MH(POPMAMOHHO-TEICKOMMYHHUKAIMOHHOW cetn "MHTepHeT", HEOOXOMUMBIX IJISi OCBOCHUS
JUCITUTUTAHBI (MOJTYJIS)

9. Meronndeckne ykazaHus Ui 00yJaromnuXcs 0 OCBOCHHUIO JUCIUTUTHHBI (MOJIYIIN)

10. TlepeueHp MHGOPMAIMOHHBIX TEXHOJOTHIA, UCIONB3YEMbIX MPH OCYIIECTBICHHH 00pa30BaTEIBHOTO Mpolecca Mo
JUCIUILTHHE (MOIYIO0), BKIIOYas MEepeueHb MPOrpaMMHOrO obecriedeHus W WHOOPMAIMOHHBIX CIPABOYHBIX CHCTEM (IPH
HEOOXO0AUMOCTH)

11. Onucanue MarepuanbHO-TEXHHMYECKOH 0a3bl, HEOOXOUMOM Uil OCYLIECTBICHUsT 00pa30BATEIBHOTO MPOIECcca Mo
TUCIUILIAHE (MOJYJITIO)

12. CpenctBa amanTanuy NpenoJaBaHUs JUCHUIUIMHBL (MOIYI) K MOTPEOHOCTAM 00ydJaromnuXcs WHBAIUIOB U JIHIl C
OTpaHUYCHHBIMHA BO3MOKHOCTSAMH 37J0OPOBBS

13. IIpunosxerue Nel. @oH OLIEHOYHBIX CPEJCTB
14. TIpunoxenue Ne2. [lepedeHs IuTEpaTyphl, HECOOXOIUMOM 11 OCBOSHUS JTUCIUTUIHHBI (MOTYJIs)

15. Tpunoxenne Ne3. TlepeueHb HWHPOPMAIMOHHBIX TEXHOJOTHH, HCIOJIB3YEMbIX JUISI OCBOCHHS JUCIUIUIHHBI
(Mozyst), BKIIFOUAS TEPEeYCHb MPOTPaMMHOTO 00ecTIiedeHrsT M HH()OPMAIIHOHHBIX CIIPABOYHBIX CHCTEM



[Iporpammy auciUIIMHBI pa3padoTan(a)(w) cTapuiuii npenogaBatens, 6/c Caxadues U.A. (Kadbenpa duzukn).

1. [lepeyenb MIaHUPYEMBIX pPe3yabTATOB 00y4YeHHUSs MO JUCHHUILINHE (MOAYJII0), COOTHECEHHBIX € IVIAHNPYeMbIMH
pe3yabtatamu ocsoenuss OIIOII BO

06yqa}0n11/117lc>1, OCBOMBIIHI JAUCHUIUINHY (MOI[yHB), JOJIKCH O6J'Ia[[aTL CJICAYIOIIUMU KOMIICTCHIIUAMMU:

HIugp Pacimugposka
KOMIIeTeHI[HH npuodperaeMoii KOMIETEHIINU
[K-2 CrocoOeH MOHNMAaTh TEOPETHYECKHE OCHOBBI (PU3NUECKHMX 3HAHUU M UCIIOJb30BaTh UX Ha MPAaKTHKE
MK-2.1 3HATH OCHOBHBIC TIOJIOKEHHUS KITACCHYECKUX Pa3/IenoB (GH3NUECKON HAYKU M UX IIPUMEHEHHE Ha
' [IPaKTUKE
K-2.2 [YMeTh MOHUMATh U IPUMEHATH Ha MIPAaKTHKE OCHOBHBIE MOJIOKEHUS KIIACCHIECKUX Pa3/IeioB
' (buzmueckoit HayKu
K-2.3 BrameTs crmocoOHOCTHIO IOHUMATD M PUMEHSATH HA IPAKTHKE OCHOBHBIC TTOJIOKEHHS KIIACCHYECKIX

pa3nenoB GU3NIECKOi HAyKH

OOyyarommiicst, OCBOMBIINHN JHCIUTLUINHY (MOIYJIb):

JlomxeH 3HaTh:
OCHOBHBIC MTOJIOKEHHS Pa3/ICiIOB JIEMCHTAPHOW (DU3UKU M UX TPUMEHECHUE HA TIPAKTHKE.

JlomKeH yMeTh:
MIOHMMATh U IPUMCHATH Ha MPAKTUKE OCHOBHBIC MTOJIOXKEHUS HJICMEHTAPHON (QH3HUKH.

HOJ’DKCH BJIaACTh:

CIIOCOOHOCTBIO IOHUMATh B MMPUMCEHATH Ha NPAKTUKE OCHOBHBIC MTOJIOKCHUA 3HeMeHTapHOfI (1)1/131/11(1/[.

2. Mecto nucuMiuiaibl (MoayJis) B ctpykrype OIIOII BO

Hannas gucnumnuHa (Moxmynms) BKIodeHa B pasmen " B1.0.09.05 [ucnurumesl  (Moxyim)" OCHOBHOU
npodeccronansHOil  oOpa3oBarenbHol nporpamMbel  44.03.05 "Ileparorudeckoe oOpa3oBaHue (¢ JBYMsI NpOQUISMH
MOJITOTOBKH) (Maremartuka u ¢uzuka)" u OTHOCHUTCS K 00s13aTeNEHBIM JUCLMIUIMHAM.

OcgauBaercs Ha 2, 3, 4 kypcax B 3, 4, 5, 8cemectpax.

3. O0bemM aMCHUMIIMHBI (MOAYJIsI) B 3a4eTHBIX €JMHULAX C YKa3aHHEM KOJMYeCTBA 4YacOB, BblIeJEHHbIX Ha
KOHTAKTHYI0 padoTy 00y4yaolmmxcs ¢ npenogapareseM (110 BUJaM y4yeOHbIX 3aHATHI) 1 HA CAMOCTOSITEIbHYIO padoTy
o0yuarommxcst

OO01as Tpy10eMKOCTh JUCHHUILIMHBI cocTaBisieT 11 3aueTHbix(bie) enuHui(bl) Ha 396 yaca(oB).

KonraktHas pabora - 164 dgaca(oB), B ToM 4wmcie JeKIuu - 38 daca(oB), mpaKTHUeckue 3aHATHS - 126 waca(o),
nabopaTopHbIe paboTs - 0 Yaca(oB), KOHTPOJb CAMOCTOSTENBHOM paboTHI - 0 yaca(oB).

CamocrostenbHas padota - 160 yaca(oB).
Kontpons (3auét / 9x3amen) - 72 gaca(oB).

dopmMa NpOMERKYTOYHOTO KOHTPOJIS JUCHHUIUIMHBL 9K3aMeH B 3 ceMecTpe, 3aueT B 4 ceMecTpe, 3a4eT B 5 ceMecTpe;
9K3aMeH B § cemecTpe, KOHTpOoJIbHas paboTta B 5 ceMecTpe, KOHTpOJIbHas padoTa B 8 cemecTpe.

4. Coaep:xaHue TUCHUILIMHBI (MOAY.J15), CTPYKTYPHPOBAHHOE N0 TeMaM (pa3fiejiaM) ¢ yKa3aHHeM OTBEJICHHOI0 Ha
HHUX KOJIMYECTBA aKaJleMHYECKUX YaCOB U BH/I0B Y4eOHBIX 3aHATHIA

4.1 CTpyKTypa ¥ TeMaTHYeCKHUH IUIAH KOHTAKTHON M CaMOCTOSITeIbHOM PadoThI 0 JUCHHUILIMHE (MOAY.II0)
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Tema 1. OCHOBBI MOJIEKYJIIPHO-KHHETHIECKOM TEOPHUH.
1. |KommuecTBo BemecTBa. MOIEKYIISIPHOE CTPOCHHE BEIICCTRA. 3 4 6 0
OcHoBHOE ypaBHeHHE. CKOPOCTh MOJIEKYJI.

~

2. |Tema 2. T'a30BBIC 3aKOHBI. YPAaBHCHHUE COCTOSHHS HACATHHOIO 3 4 6 0 2
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raza. TepMoarHaAMKKa HE€aIbHOTO rasa.
3 Tema 3. ['mapoaspocratika. BzanmHoe nipeBpamienne 3 2 6 0 2
PKUAKOCTEH U ra30B. CBOHCTBA YKUIKOCTEH U TBEPABIX TEI
4 |Tema 4. DneKTpOCTaTHKA. 4 4 6 0 12
5 [Tema 5. IToCTOSHHBIN IEKTPUUECKUI TOK. 4 2 4 0 10
6 |Tema 6. MarHuTHOE TOJIe. DIIEKTPOMArHETHU3M 4 2 4 0 10
7 |Tema 7. Dnekrpudeckuie kojaeOanus. [lepeMeHHBIN TOK. 4 2 4 0 12
8 Tema 8. 'eomeTprueckas ontuka. JIna3pl. OnTHYECKHE 5 12 0 12
PUOOPEL..
9 |[Tema 9. BonHoBas onTuka. 5 12 12
10 [Tema 10. OcHOBHBIC TOHATHS POTOMETPUN 5 12 12
Tema 11. KBantoBble cBoiicTBa nznyueHus. DoTo3NEKTpUIECKUI
11 . . 8 4 14 20
bddekT. YpaBHeHMEe DWHIITEHHA.
12 [Tema 12. AtomHas pusmka. 8 6 14 20
13 [Tema 13. OCHOBBI TEOPUH OTHOCUTEIHLHOCTH 8 4 14 16
14 [Tema 14. DnemenTsl acTpodusuka B ET'D 8 4 12 16
Mroro: 324 4. (13 HUX 72 9. KOHTPOIIB) 38 126 0 160

4.2 Coaep:xaHue TUCHUILUINHBI (MO1YJIs1)

Tema 1. OcHOBBI MOJIEKYJISAPHO-KUHeTHYecKol Teopuu. KoamuyectBo BemecrBa. MoJieKkyasipHoe cTpoeHHe
BewiecTBa. OcHOBHOe ypaBHeHUue. CKOPOCTH MOJIEKY.JI.

OnbiTHBIE 00OCHOBaHWS OCHOBHBIX MOJIOKEHUH MOJIEKYJISIPHO-KMHETUYECKONW Teopuu. Macca W pasMep MOJIEKYJI.
IToctosinnass ABoraapo. bpoyHoBckoe nBmxkenune. WaeanbHblii Ta3. OCHOBHOE ypaBHEHHE MOJICKYJISIPHO-KHHETHYECKOM
TEOpUH HICATBHOro rasza. Temieparypa u ee u3MepeHHe. AOCONIIOTHAsS TeMIepaTypHas Iikajia. PerieHue 3amady Ha TEMbI
"OCHOBBI MOJIEKYJISIpHO-KUHETHYECKON Teopuu. KommuectBo BemiecTBa. MouiekynsipHoe cTpoeHue BewecTBa. OCHOBHOE
ypaBHeHue. CKOpocTh MOJIeKyT"

Tema 2. 'a30Bble 3aKOHBI. YPaBHeHl/Ie COCTOSIHUSA UACAJIBHOIO Ira3a. TepMozmnaMmca HJacajJbHOIo rasa.

VYpaBHEHHNE cOCTOSHUS HAeaNbHOTo Trasa (ypaBHenue MenneneeBa-Kianelipona). YHuBepcallbHas Ta30Bast IIOCTOSHHAS.
W3oTepmuueckuii, W30XOpHBIH © W300apHBId TIpomecchl. BHyTpeHHss »Heprus. KomwmuecTBO TEIUIOTHL. Y oenmbHas
TEIJIOEMKOCTh BemecTBa. Pabora B TepMoanHaMuKke. 3aKOH COXPAaHEHMS SHEPTHMH B TEIUIOBBIX Ipoleccax (MEpBBIA 3aKOH
TepMOAWHAMHUKH). [IprMeHeHre IepBOro 3aKOHa TEPMOIUHAMHKH K H30TIPOIIECCaM.

Tema 3. 'mapoasdpocraTuka. B3anmHoe npespamenue :kuakocreil U razos. CBoicTBa dKUAKOCTEH M TBepABbIX Tes

Hasnenne. 3axoH Ilackans mis xunkoctelt n ra3oB. Coobmaromuecs cocyasl. [IpuHIMI yCcTpoiicTBa THAPABINIECKOTO
npecca. ATMocdepHoe naBieHHe. V3MeHeHHe aTMOCHEPHOTO JaBICHUS C BBICOTOH. ApXUMENOBa CHiIa ISl )KHIKOCTEH H
ra3oB. YcJoBuS IIaBaHUS Tel. Pemenwne 3amad Ha TeMsl " ['mapoaspocratuka. B3anMHoe npeBpamieHne KUAKOCTEH U Ta30B.
CBolicTBa )XHJIKOCTEH U TBEPABIX TE".

Tema 4. DjieKTpoCcTATHKA.

3akon Kynona. HanpspkenHocts nons. [IpoBOZHUKM M JAMAJICKTPUKH B 3JIEKTpUUeckoM moje. [loreHmuman nons u
pa3HOCTh MOTEHIMANOB. DIeKTpoeMKocTb. KonaeHcaTtop. DHeprus anekTpudeckoro mnois. Pemienue 3amau Ha TeMsl "3akoH
Kynona. HanpsokeHHOCTB anexTpuueckoro noms. [oreHmuan noss U pa3HOCTh MOTEHIUANIOB. DIeKTpoeMKocTb. KoHaeHncaTop.
OHeprust NeKTPUUECcKOro nois ".

Tema 5. IlocTOSSHHBIN 3JIEKTPUYECKHIT TOK.

Cuna toka. Conporusienne. 3akoH Oma Jis yuacTka 1ernu. PaboTra 1 MOITHOCTB AJIEKTPpUIECKOro Toka. 3akoH Oma st
3aMKHYTOH Lenu. DJEKTPUYECKUl TOK B PAa3IMYHBIX cpefax (MPOBOJHMKAX, IJIEKTPOJMTAX, MOJYHPOBOIHHMKAX, Tra3ax,
BakyyMe). Pemenne 3amad Ha TeMbl "TI0CTOSHHBIN 3JIEKTPUIECKHII TOK. DIEKTPUIECKUN TOK B pa3IMIHBIX cpenax'.

Tema 6. MaruuTHoe 1moJje. JJIeKTPOMArHeTH3M

MaruauTtHoe mojie Toka. 3akoH Amriepa. Cuia JlopeHmia. MarHuTHBIE CBOMCTBA BEIIECTB. DIEKTPOMArHUTHAS WHTYKITHS.
OC unaykuuu. Camounnykius. ManykTuBHOCTh. Pemenue 3agau Ha Temsl "MarautHoe nosie Toka. 3akoH Ammepa. Cuia
Jlopennia. MarnuTHble cBoiicTBa  BemiecTB. OiekrpomarHutHas —uHAykKuus. OJC uHaykumu. CaMOMHAYKLHSL.



WNHIyKTHBHOCTE".

Tema 7. dnexrpuyeckne kojedanus. IlepeMeHHbIH TOK.

CBoOonHbIC KOJcOaHus B KojeOaTeabHOM KOHType. [lepron cBOOOMHBIX ANIEKTpHUYCCKUX KojcOaHwid. BBIHYXICHHBIC
Kosrebanus. [lepeMeHHBIN 3TeKTPUIeCKUil TOK. AKTHBHOE CONPOTHUBIICHNE, EMKOCTh W MHIYKTHBHOCTH B IIETIH IIEPEMEHHOTO
ToKa. MOITHOCTH B IIENTH IEPEMEHHOTO TOKA. PE30HaHC B 3JIEKTPUYECKOM LIETIH.

Tema 8. I'eomeTrpuyeckas onruka. JIunsel. Onrtuyeckue NpudopskI.

[psimonuHeitHOE pactpenenenne cBeta. oromerpus. 3aKOHBI OTPAXKCHUS U MPEJIOMIICHUs cBeTa. [lomHOe oTpaxeHue.
Jlumser. Ontudeckune npudopsl. Jucnepcus mHTepdepeHnns, audpakmus, moxipu3anus cBera. PereHne 3agad Ha TEMBI
"T'eomerpudeckas onrtuka. JInasel. OnTrHdeckue mpuOopsL.)".

Tema 9. BoanoBast onTuka.

Jucnepcus uaTepdepeHys, TudpaKiys, MoIspr3anus CBeTa.

Tema 10. KBantoBas u aromHast puznka. OCHOBBI TEOPHH OTHOCUTEJIbHOCTH

dotoadexT n ero 3akoHsl. KBaHTHI cBeTa. YpaBHenue DitHmrreitna s potorddekra. [locrosinas [Tnanka.
Tema 11. OcHOBHBIE NOHATHSA (OTOMETPUH.

CBeTOBOI MOTOK, CHJIA CBETA, OCBEIICHHOCTD.
Tema 12. ATtomHas ¢pusuka.

Omeit Pesepdopna no paccesHuto anbda - yactuil. SnepHas moaenp atoma. KBantoBsle noctynarsl bopa. Mcnyckanne
U TIOTJIONIEHUE cBeTa aToMoM. HenpephIBHEIN U uHeuaThiil criekTpbl. CriekTpanbHbIi aHanu3. CocTaB sapa aToMa. M30Tomnsl.
DOHeprus cBs3M aTOMHBIX siiep. SlaepHbie peakunu. PagnoaktHBHOCTB. Allbda - 1 OeTa - 4aCTHUIIbI, raMMa-u3inyyeHue. MeToipt
perucTpanyy HOHU3UPYOIUX U3nydeHul. Jlenenue saep ypasa. Snepssiil peakrop. TepmosnepHas peakuus. buonoruueckoe
JEMCTBUE PaIMOAKTUBHBIX H3JTy4YEHHH.

Tema 13. OcHOBBI TEOPUHM OTHOCHUTEJIbHOCTH.

OCHOBBI clenaabHON TEOPUU OTHOCUTENBHOCTH IloCTynmaTel TEOpUM OTHOCUTENBHOCTH. IIpHHIMI OTHOCHTENBHOCTH
OnnmreiiHa. [loctostHCTBO ckopocTH cBeTa. IIpocTpaHcTBO W BpeMsl B CHELUAIbHON TEOPHH OTHOCUTEIBHOCTH.
PensaruBuctckas nuHaMuka. CBsi3b MaccChl ¢ SHEPTHUEIL.

Tema 14. Actpodmusuka B ET'D.

3axkoH BcemupHOTo TAroTeHHsA, KOCMHUYECKHE CKOPOCTH, 3ak0oHbI Kemepa. ConHedHas cucTeMa: IJIaHeThl 3eMHOM
TPYIIBI U TUIAHETHI- TUTaHThI, Majble Tesaa COTHEYHOM crcTeMbl. 3Be3/bl: pa3HO00pa3ne 3BE3IHBIX XapaKTEPUCTHK U X
3aKOHOMEPHOCTH. VMlcTouHNKH 3Hepruy 38e3]1. COBpeMeHHBIE IPEACTaBICHNUS O IPOUCXOKICHUHN | 3BoJtoIy CoHIa U
3Be3. Hama [anaktuka. JIpyrue ranaktuku. [IpoctpancTBeHHbIE MaciiTaObl HabmoaemMoil BeenenHoii . CoBpeMeHHBIE
B3TJIS/1bl HA CTPOEHUE U 3BOIIOLMIO BeeneHHO.

5. IlepeyeHb y4eOHO-METOANYECKOT0 0OeceueHH sl /ISl CAMOCTOSITEIbHOW PadoThI 00y4alOIUXCsl 110
JUCHMILIUHE (MOILYJII0)

CamocrostenbHass pabota OOYYalOMIMXCS BBIMOJHAETCS IO 33JaHUI0 M INIPH  METOIAMYECKOM PYKOBOJCTBE
nperojaBarens, Ho 0e3 ero HernocpeAcTBeHHoro y4actus. CamocrosrenbHas padoTa MmoapasessieTcsl Ha CaMOCTOSITENbHYO
paboTy Ha ayAUTOPHBIX 3aHATHIX M HA BHEAYJAUTOPHYIO CAMOCTOATEIbHYI0 paboTy. CamocTosiTenpHas paboTa 00yqaromuxcst
BKJIIOYAeT KaK MOJHOCTHIO CAMOCTOSITEIbHOE OCBOCHHE OTACIBHBIX TeM (Pa3/eNioB) MUCHUIUIMHBEL, TaK M NMPOpabOTKy TeM
(pa3zmenoB), ocBaMBaeMbIX BO BpeMsl ayJUTOpPHOI paboThl. Bo Bpems camocrosTenbHO# paboThl 0Oydaroluecss YUTaloT U
KOHCIIEKTUPYIOT Y4eOHYI0, HayYHYI0 U CIPABOYHYIO JINTEPATYPY, BBINOJHSIOT 3aJaHMs, HalpaBJICHHbIE HA 3aKpeIIeHHUE
3HAaHUH 1 0TPaOOTKY YMEHHUU M HABBIKOB, TOTOBSTCS K TEKYIIEMY U MPOMEKYTOYHOMY KOHTPOITIO TIO AUCIUTLINHE.

OpraHuzanusi caMOCTOSATENIFHOW PabOThl OO0YYAIOUMXCS PErJIaMEHTHUPYETCS HOPMAaTHBHBIMHM JTOKYMEHTaMH, Y4eOHO-
METOAMYECKOH JIUTEPATypOi 1 3JIEKTPOHHBIMU 00pa30BaTEIbHBIMY PECYpCaMH, BKIIOYAs:

[opsinok opraHmM3alMu M OCYIIECTBICHHS O0pa30BaTENbHON [ESTEJFHOCTH 10 00pa3oBaTeNIbHBIM HporpamMMamM
BBICIIEr0 00pa3oBaHWs — INporpaMMaM OakajaBpuaTa, IporpaMMaM CIEIHAINTETa, NpOrpaMMaM MarucTpaTypsl
(yTBEprkAEHHBIH NprKa3oM MHHHUCTEPCTBAa HayKH M BhICIIETo oOpa3zoBaHus Poccuiickoit @enepannu ot 6 anpens 2021 roxa
Ne 245)

VYcraB (enepanbHOro rocyapcTBEHHOTO aBTOHOMHOTO oOpasoBarenbHOro yupexaenus "Kasanckuii (ITpuBormkckuii)
(enepanbHbIil yHUBEpCHUTET"

IIpaBuna BHYTpeHHEro pacmopsika (erepanbHOro rocyAapCTBEHHOIO aBTOHOMHOTO 00Pa30oBAaTENBbHOTO YUPEKICHUS
BBICIIETO NpodeccrnoHanbHOro oopasosanus "Kazauckuii (ITpuBomxckwii) GpenepanbHbIi yHUBEpCHTET"

JloxansHble HOpMaTHBHBEIE akThI Kazanckoro (IIpuBomkckoro) ¢heaepaabsHOTO YHUBEPCUTETA
6. @OH/T OLIEHOYHBIX CPEACTB MO AUCUMILINHE (MOIYII0)

(DOH,H OLCHOYHBIX CPEACTB IO AUCHUIIINHE (MOI[yJ'IIO) BKJIIOYA€T OLICHOYHBIC MaTCpHUaJibl, HAIIPABJICHHBIC Ha IIPOBEPKY
OCBOCHHUS KOMHCTGHHHﬁ, B TOM 4YHUCIIC 3HaHPII>i, yMCHI/Iﬁ U HaBBIKOB. q)OHﬂ OLCHOYHBIX CPCACTB BKJIHOYACT OLICHOYHBLIC
CpCACTBA TCKYLICTO KOHTPOJIA U OLICHOYHBIC CPEICTBA HpOMe)KyTO‘IHOﬁ aTTeCTaluu.

B (hoHIE OIICHOYHBIX CPENCTB COACPKUTCS CIEAYIOIas HHPOPMAIIUS:
- COOTBETCTBHE KOMIIETECHIUH IUTAHUPYEMBIM pe3yIbTaTaM 00ydeHHs 110 TUCIHIUTHHE (MOIYJIIO);
- KpUTEPHUH OLICHUBaHHS C(HOPMHUPOBAHHOCTH KOMIICTCHITHIA;

- MeXaHu3M (HOPMHPOBAHHS OIICHKH TI0 AUCIHUILIHHE (MOIYIIIO);



- OIMMCAaHUEC TOPAAKA TPUMCHECHUA U IPOUCAYPHhI OLICHUBAHUA MU KaXKI0T0 ONCHOYHOT'O CPEACTBA,
- KpUTCPpHUU OUCHUBAHUS IJIA KAXKJA0I0 OUCHOYHOI'O CPEACTBA,

- colepKaHWE OLCHOYHBIX CpPEACTB, BKIIOYas TPeOOBaHWS, MPEABABISIEMbIE K JOEHCTBHSAM OOydaroIIuxcs,
JIEMOHCTPHPYEMBIM pe3yibTaTaM, 3aJaHuUs pa3IUYHbIX THIIOB.

@DoH/T OLIEHOYHBIX CPEACTB MO AUCIUILTHHE HaxoauTcs B [Ipunoxennn 1 x mporpaMme TUCHHTUIHHEL (MOIYIIIO).

7. llepeyeHs JuTEPATYypPbl, HEOOXOAMMOM AJI OCBOEHUS JUCUMILJIMHBI (MOTYJI51)

OcBoeHNE AUCIUTUTNHBI (MOIYJIS) TIPEATIONaraeT U3yueHnue yaeOHoH muTepaTypsl. Jluteparypa MokeT OBITh JOCTYITHA
00yJaroIMMCs B OTHOM M3 JIBYX BapHaHTOB (JT0OO B 00OWX M3 HUX):

- B DJIEKTPOHHOM BHJIE - Y€pe3 JIEKTPOHHBIC OMOIMOTEUHBIE CHCTEMBI HA OCHOBAHHH 3aKmo4eHHbIX KDY 10roBopos ¢
MPaBOO0JIAIATEIISIMHY;

- B meyaTHOM Buje - B Hayunoit 6ubnuoreke Enmabyxkckoro muctutyra KOV . OOyuaromnmecs moiydaroT y4eOHYIO
JUTEPaTypy Ha aDOHEMEHTE 110 YATATEIbCKUM OHMJICTaM B COOTBETCTBHU C IIPaBHJIAMHU NOJIb30BaHus HayuHol OMOIHMOTEKOM.

ONeKTPOHHBIE M3IAHUS AOCTYNHBI TUCTAHIMOHHO W3 JIIOOOM TOYKM NpH BBEICHWH OOYYAIOIIMMCSI CBOETO JIOTHHA H
mapoyii OT JHWYHOTO KaOwmHeTa B cucTeMe "OJeKTpOHHBIH yHHBepcuTeT". [IpH HCIONB30BaHWM TCYATHBIX H3IAHHHA
6ubmmoTedHBIH (HOHI TOIDKEH OBITh YKOMIIIEKTOBAH UMM M3 pacdera He MeHee 0,25 sk3eMIuiipa Ha KakKA0ro o0ydaromerocs
U3 YHCIIa JINL, OJHOBPEMEHHO OCBAMBAIOIIHUX JAaHHYIO AUCIUILINHY.

[lepeuens yueOHON MUTEPATYPhl, HEOOXOOUMON [UIT OCBOCHUS AUCIUIUIMHBI (MOAYIs), HaXoxuTcs B [Ipunoxennn 2 k
paboueii mporpamme auctmMIUIMHEL. OH TOMMCKHAT OOHOBICHHIO TMPH W3MCHEHHHM YCIOBHHA 1OoroBopoB KOV ¢
npaBooOJIalaTesIMA  3JIEKTPOHHBIX M3JAaHMH M TIpM HW3MCHEHHWM KOMIUIEKTOBaHHS (oHmoB HayduHoit OuOimoTtexn
Enabysxckoro nactutyta KOV,

8. Ilepeyenb pecypcoB HHGOPMANMOHHO-TEJIEKOMMYHMKANMOHHOH ceTn ''WHTepHeT'", HEOOXOAMMBIX ISl
OCBOEHHSI TUCUUIIUHBI (MOIYJIsT)

EcrecTBo3Hanue: cripaBouHuK - http://naturalscience.ru/content/view/102/284/

CereBas SHIIUKIIONIE AU "Kpyrocset" -
https://www.krugosvet.ru/search/node/%D1%84%D0%B8%D0%B7%D0%B8%D0%BA%D0%B0

®wusnka B OTKpbITOM KoJuteke - http://www.physics.ru

dusuka.py: CalT s yUaluxcsl U npenoaaBateneit ¢pusuku - hitp://www.fizika.ru

9. MeToanyeckne yKazaHus JJisi 00y4aommXxcs Mo 0CBOEHUIO TUCUUIJIMHBI (MO1YJIs1)

Bup pador MeTtoauyeckue peKoOMeHAaluu

JIEKLIIUU JIeKIMOHHBIE 3aHATUS IIPOBOJAATCS C UCIOJIB30BAHUEM HUHTEPAKTUBHBIX TEXHOJOTUH U IIPEAIIOIAratoT
AKTUBHOE y4acTHE CTyIEHTOB. [[Jisl IOATOTOBKM K 3aHATHAM PEKOMEHAYETCS BBIICIATH B MaTepuale
po6JIeMHBIE BOTIPOCHL, 3aTparuBaeMble MPEToAaBaTeNIeM B JICKIUH, U TPYyIIIHPOBAaTh HHOPMAIHIO BOKPYT
HuX. JKenaTenbHO BBIICIAT B HCIIOIB3yEeMOil TUTEpaType MOCTaHOBKH BOIPOCOB, HA KOTOPHIE PA3HBIMHU
aBTOpaM MOTYT OBITh JaHBI pa3lNdHbIe OTBETH. Ha 0CHOBaHNMYM MOCTaHOBKH TaKHUX BOIIPOCOB CIIEIyET
coOMpaTh apryMeHTHI B [10JIb3Y Pa3IMYHBIX BAPUAHTOB PEIICHHS TIOCTABICHHBIX TPOOJIEM.

MPaKTUIYCCKUEC Ha MPaKTUYCCKUX 3aHATHUAX MPOU3ZBOAUTCA PECHICHUC TUIIOBBIX 3a4a4 ¢ UCTIOJIb30BAHUEM U3YUYCHHBIX
3aHATHUA METOOOB, ITIOCTAHOBKA PabGoTa Ha MPaKTUYCCKUX 3aHATHUAX MPEATIOTIAracT MOBTOPEHUE TCOPETUICCKOTO

Marte€puajia, akKTUBHOC Y4aCTUC B COBMECTHOM PECUICHUU 3a/1a4, OTYCTHI 11O BBITTOJTHEHHOM JIOMaHJHeﬁ

pa60Te, BBICTYIUICHHUA C JOKJIaJJaMU U BBITIOJTHCHUEC SallaHI/II\/’I IIOJI PyYKOBOACTBOM IIPETIOAaBATEIIA.

camocTosiTennsHast| CaMocTosITeNbHAS pab0oTa CTYICHTOB 10 TUAAKTHIECKOM CyTH IPEACTaBIAET CO00H KOMIUIEKC YCIOBHH

pabota 00ydeHHs, OpraHN3yeMBIX MPEToIaBaTeNIeM U HAlPaBIEHHBIX HAa CAMOIIOATOTOBKY yJamuxcs. YueOHas
JIeSITETPHOCTD MIPOTEKAeT 06€3 HEMOCPEACTBEHHOTO YIAaCTH TIPETo1aBaTelNs M 3aKJIF0YaeTCs B TPOpadoTKe
JIEKIIMOHHOTO MaTepHaia, IIOATOTOBKE K YCTHOMY OINPOCY M TECTUPOBAHHIO, K JTa0OPAaTOPHBIM 3aHITHSM;
N3yYeHNH y4eOHOM TUTepaTypsl U3 OCHOBHOTO U JIOTIOJIHUTEIFHOTO CITHCKA

3ayeT 3ayer siBisiercst (POPMOit OLIEHKH KauecTBa OCBOSHHMS CTYJCHTOM 00pa30BaTebHOM TPOTrpaMMBbl 110
mucnuiuirHe. [1o pesynpraTtam 3aueTa CTyAEHTY BBICTABIISIETCS OIICHKA "'3auTeHo" win "He 3auTeHo". 3a4er
MOJKET MIPOBOIUTHCA B JOpME YCTHOTO Orpoca 1o Omreram (Borpocam) wim 0e3 OUIIeToB, ¢
MpeIBapUTENLHOM MOATOTOBKOW Wi Oe3 TIOJITOTOBKH, TI0 yCMOTpeHuto kadenpsl. [IpenogaBarens MoxKeT
MPOCTaBUTh 3a4eT 03 onpoca Win cobece0BaHus TEM CTYAEHTaM, KOTOPhIE aKTUBHO YYacTBOBAJIM Ha
NPaKTHYECKUX 3aHATHIX.

9K3aMEH OK3aMeH sABiseTcss JOPMON UTOTOBOH OIIEHKN KauyecTBAa OCBOCHHUS CTYJEHTOM 00pa30BaTeIbHOMN
MPOTpaMMBbI [0 AUCHUILIHHE B LIEJIOM HIIH IO pa3zeily JUCHUIIHHBL [1o pe3ynbraTaM 3K3aMeHa CTyAeHTY
BBICTaBJISIETCS OLEHKA "OTINYHO", "Xopomio", "y 10BIETBOPUTENBHO" UITH "HEYAOBIETBOPUTEIHHO .
Ok3aMeH (3a4eT) MOKET IPOBOJIUTHCS B (hOpME YCTHOTO OIpoca 1o ouieram (Borpocam) uiu 6e3 OnieTos,
C MpeBAPUTENILHOI MOATrOTOBKOI MM O3 MOArOTOBKH, 10 YCMOTPEHHIO KadeIpbl. DK3aMEHATOP MOXKET



http://naturalscience.ru/content/view/102/284/
https://www.krugosvet.ru/search/node/%D1%84%D0%B8%D0%B7%D0%B8%D0%BA%D0%B0
http://www.physics.ru/
http://www.fizika.ru/

Bup pa6or MeToauyeckne peKoMeHIauu

MMPpOCTaBUTH 3a4€CT 0e3 OoIpoca uin CO6CCCHOBaHI/IH TEM CTYACHTAM, KOTOPLIC AKTHUBHO Y4aCTBOBAJIN Ha
MPaKTUYCCKUX 3aHATHUAX.

10. Ilepeyenb HH(POPMANMOHHBLIX TEXHOJOTUH, HCNOJb3yeMbIX NPH OCYLIECTBJIEHUM O00pPa30BATEJHLHOIO
npomecca no JAUCHUILIMHE (MOIYJIO), BKJIOYAsi MNepedeHb MNPOrpaMMHOro olecrevyeHUusi U HHEOOPMANMOHHBIX
CIPABOYHBIX cMCTEeM (MPHU HEOOXOUMOCTH)

Iepeuerb HHGOPMAIMOHHBIX TEXHOJIOTHI, HCHONB3YEMBIX MPU OCYIIECTBICHHH OO0pa30BaTENbHOrO Mpolecca I0
JUCUUIUIMHE (MOIYJI0), BKJIIOYas IEpPeYeHb IPOrpaMMHOr0 obOecredeHus u HH()OPMALMOHHBIX CIPABOYHBIX CHCTEM,
npencranicH B [Ipmnoxkennn 3 k paboueit mporpaMme TUCITUTUIAHBL (MOTYJIA).

11. Onucanue MaTepuaIbHO-TEXHUYECKOH 0a3bl, He0OXOAMMOW [JIsl OCYLIEeCTBJIEHUS] 00pPa30BaATEIbHOIO
npouecca no JMCHUIInHE (MOIYJII0)

VYuebnas aymutopus Ne 55 (423600, Peciydnmka Tatapcran, r. EmaGyra, ym. Kasanckas, a. 89) mns mpoBemeHus
3aHATHH CEMHHApCKOTO THIA, TOMEIICHHE AT XPaHEHHsS M MPOQHUIAKTHYECKOTO OOCITyKHBaHUS y4yeOHOro oOOpyZOBaHMS
(JIabopatopust Mexanuku u MoNeKyysipHON ¢m3uku).. Komrurekt mebemn (mocamounsix Mect) 30 mT. Kommekt mebenn
(mocamounbIx MecT) i nperniogasatens 1 mr. [TeperocHoit skpan | mr. Tpubyna 1 mr. [lIkadsr BctpoerHsle. Jocka MenoBas
1 mrr. Crenp 4 wr. JIabopatopHoe 000pyIOBaHHUE

VYuebnas aymutopus Ne 84 (423600, Pecydnmka Tatapcran, r. EmaGyra, ym. Kasanckas, a. 89) mis mpoBemeHus
3aHSATHH JIGKUMOHHOTO THIA, 3aHATHH CEMHHApPCKOTO THIA, TPYNIOBBIX M HHIAMBUAYAJIbHBIX KOHCYJBTAlMH, TEKYILETo
KOHTPOJISI ¥ MMPOMEXYTOuHOH arrectanmu. Kommuekr mebenn (mocamounsix mMect) 62 mr. KoMruiekt mebenu (mocagodHbIX
MmecT) 1 npenoaasatens 1 mr. VHrepaktuBHas TpubyHa intel core i3 1 mr. Monutop LG,22d 1 wr. [Ipoekrop Panasonic
VX400 1 wr. Komonku 20w 6 mr. Yewmurens 3000w, mukmep Xenyx1202, MukpodoHbl. DKpaH MyJIbTUMEAMNAHBIA 1 10T,
MenoBast nmocka nHacteHHas 1 wmT. [loptpersr 10 mr. Kaprunaer 20 wT. BeG-xkamepa 1 wmT. Beixon B HHrepHer,
BHYTPHBY30BCKasi KOMIIBIOTEPHAs CETh, JOCTYI B JJICKTPOHHYIO HH(POPMALMOHHO-00pa3oBaTebHy0 cpeay. Habop yueOHO-
HarJIAHBIX TOCOOMH: KOMIUIEKT NPE3CHTAlMK B JIEKTPOHHOM (hopmarte 1o mperosaBaeMoi TUCIUILIHHE 3-5 IIT.

12. CpeacrBa aganrauuu NPenoAaBaHMUA JAMCUMIUIMHBI K NMOTPeOHOCTSIM 00y4alolMXCsi HHBAJMIOB M JIHI C
OrpaHUYEeHHBIMH BO3MOKHOCTSIMH 310POBbSI

HpI/I HeO6XOI[I/IMOCTI/I B O6pa30BaTeJ'H)HOM MponecCce NPUMCHAIOTCA CICAYIONUE METOAbI U TEXHOJIOI'UH, 06nerqa101u1/1e
BOCHIpUATUEC I/IH(bOpMaHI/II/I O6y‘la}OIlII/IMI/IC$[ HWHBaJIMAaMH U JIMIIAMU C OTPAHUYCHHBIMU BO3MOKHOCTAMU 310POBbS:

- CO3aaHHC TEKCTOBOM BepcHu J000r0 HETEKCTOBOIO KOHTEHTA JJIs4 €ro BO3MOXXHOT'O npeo6pa30BaHH$1 B
AJIbTCPHATHBHBIC q)OpMBI, yZ[O6HBI€ JJIs1 pa3JINIHbIX HOJILSOBaTeHeﬁ;

- CO3JaHHUC KOHTCHTA, KOTOprﬁ MOXHO HNOpPEACTAaBUTb B PA3JIMYHBIX BHUAAX 0e3 MOTEePU JAaHHBIX WM CTPYKTYPHI,
npeayCcMOTpETb BO3MOKHOCTD MaCH.ITa6I/IpOBaHI/I$[ TEKCTa U H306pa)I(GHHﬁ 0e3 MOTCPU Ka4YeCTBA, NMMPEAYCMOTPETh JOCTYIIHOCTD
YHpaBJICHUA KOHTCHTOM C KJIaBUATYPbI;

- CO3/1aHHEe BO3MOXKHOCTEH Ul 00YYarolIuXcsi BOCOPUHAMATH OJJHY M Ty € WH(OpMalUIo M3 pa3HbIX UCTOYHHUKOB -
HarpuMmep, Tak, YTOObl JIMIAa C HApYUICHHSAMH CilyXa MNOJIydasid WH(OpMalWIo BH3yalbHO, C HApPYUICHHSIMH 3pPEHUS -
ayIMalibHO;

- IPUMEHEHHUE NPOrPaMMHBIX CPEICTB, 00ECIEYMBAIOIINX BO3MOXKHOCTh OCBOCHHS HABBIKOB U YMEHHH, (OPMHUPYEMBIX
JUCHUIUIMHOMN, 3a CYET AIbTePHATHBHBIX CIIOCOO0B, B TOM YHCJIE BUPTYyaJIbHBIX Ja00PaTOpUil M CUMYJISIIIMOHHBIX TEXHOJIOTHH;

- IPUMEHEHNE IUCTAHIMOHHBIX 00pa30BaTEeNbHBIX TEXHOIOTHUH AJsI neperadd nHGpOpMalnH, OpraHu3aluy pasInaHbIX
(hopM HHTEPAKTHUBHOW KOHTAKTHOH pabOoTh 00y4aroIerocs ¢ npenojaBaTesieM, B TOM YUciie BEOMHAPOB, KOTOPHIE MOTYT OBITH
UCIIOJIB30BaHbI ISl IPOBEACHUS BUPTYaIbHBIX JEKIHI ¢ BO3MOKHOCTBIO B3aUMOJIEHCTBUS BCEX YUACTHUKOB AUCTAHIIMOHHOTO
00yd4eHus, MPOBEICHNsI CEMHHAPOB, BBICTYIUICHHS C JOKJIAJaMH W 3allUThl BBINOJHEHHBIX PabOT, NMPOBEJCHUS TPEHHHIOB,
OpraHU3aINH KOJIJIEKTUBHOMW pabOTHI;

- IPUMCHCHUEC JUCTAHIIMOHHBIX 06pa3OBaT€J'ILHLIX TEXHOJIOTUI JJI OpraHu3aluu (bOpM TEKYILIETro U MpPOMEKYTOYHOT'O
KOHTPOJIA;

- YBEIMUYEHUE MPOJOIKUTEILHOCTH CAAYN O0YUAIONIMMCSI HHBAJIUIOM WU JIUIIOM C OTPaHUYCHHBIMU BO3MOXHOCTSIMU
310pOBbs (POPM MPOMEKYTOUHOH ATTECTAIIUHU 110 OTHOIIEHHUIO K YCTAHOBICHHON MPOAOKATENHHOCTH UX CAAYH:

- IPOJAOJKUTCIIBHOCTH CAaun 3auéTa Ui OK3aM¢€Ha, IIpOBOAMMOTO B MMUCHbMEHHOMI (I)OpMe, - He 0osee uem Ha 90 MHHYT,

- TIPO/IOJDKUTENBHOCTH MOJITOTOBKH 00YYaIOIIerocs K OTBETY Ha 3a4€Te WM SK3aMeHe, IPOBOJMMOM B YCTHOH Qopme, -
He Gosiee yeM Ha 20 MUHYT;

- MPOJIOJDKUTENLHOCTH BBICTYIIICHHSI 00YYAIOMIETOCsI IPH 3alIUTe KypCcOBOU paboThI - He Oosee 4yeM Ha 15 MUHYT.

IIporpamma coctaBiieHa B cooTBeTCTBUH ¢ TpeboBanusMu @I'OC BO u y4eOHBIM MmaHoM 1o Hampasienuto 44.03.05
"ITemarormueckoe oOpa3oBanue (¢ AByMs MPOPMISIMH MTOATOTOBKH)" ¥ MpodriTio MOAroTOBKH "MareMaTnka u ¢pusnka'.
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1. CooTBeTCcTBHE KOMIETEHIHIT INIAHMPYEMBIM pe3yabTaTaM 00y4eHns M0 JUCHHUIINHE (MOIY.II0)

Konx m nammenoBanue | MHanKaTOpPBI aoctr:keHns | OneHOYHbIe  CPeACTBA  TEKyHIero KOHTPOJSI H
KOMIIeTeHI[UH KOMIIETEHIIMH  JJIsl  JAAaHHOW | MPOMEeXYTOYHOM aTTecTAlNU
JUCHMILTHHBI
IIK-2. Criocoben 3Hathb ocHoBHbIe | Texkymmii KOHTPOJIb:
MIOHUMATh MIOJIOXKEHHUS paszenoB | Ycmublii onpoc no memam:
TEOPETHYECKHE OCHOBHI | sneMeHTapHoW ¢mukun u ux | Tema 1. OCHOBBI MOJEKYIAPHO-KHHETUIECKOH TEOPHHL.
¢bu3nIecKnX 3HaHUH 1 MIPUMEHECHNE Ha MPAKTHUKE. KonmuectBo BemecTBa. MonekysipHOE CTPOESHHE
UCTIONb30BATh UX Ha Ymets MOHNMATh n | BemecTtBa. OcHOBHOE ypaBHEeHHE. CKOPOCTH MOJICKYIL.
MIpaKTUKE NIPUMEHSTh Ha npaktuke | Tema 2. ['a30Bble 3aKOHBL. Y paBHEHHUE COCTOSIHUS
OCHOBHBIE MOJIOXKEHHS | MICATBHOTO Ta3a. TepMoAnHaMHUKa HACAIBLHOTO rasa.
JIIEMEHTAPHOHN (PHU3HKHL. Tema 3. I'mapoaspocratuka. B3auMmHoe npeBpalieHue
Brnanets CHOCOOHOCTBIO | MHIKOCTEH M Ta30B. CBONCTBA )XUIKOCTEH U TBEPABIX TEI

NOHMMAaTh W  TPUMEHATh Ha
MPaKTHUKE OCHOBHBIC MOJIOXEHHUS
9JIEMEHTAPHOH (U3HKH.

Tema 4. Dnextpocratuka. Tema 5. IlocTosiHHBIH
aJIeKTpu4YecKuit Tok. Tema 6. MarHuTHoe moJe.
OnexktpomarnetusMm Tema 7. DnekTpuueckue KojaeOaHusl.
ITepemennsiit Tok. Tema 8. 'eomeTpudeckas ONTHKA.
JIunzel. OnTryeckue npudopsl. Tema 9. BonHnoas
orrtuka. Tema 10. OcHoBHBIC TOHATHSA poTOMeTpun. Tema
11. KBaHTOBBIE CBOMCTBA U3JTy4EHUSI.
®doTosrnekTpudecKuii 3P PeKT. YpaBHECHHE DHHINTEHHA.
Tema 12. AtomHas pusuka. Tema 13. OcHOBBI TeOopHun
oTtHOocuTenbHOCTH. Tema 14. DnemeHTH acTpodu3nKa B
EI'D

Tecmupoeanue no memam.

Tema 1. OCHOBBI MOJIEKYISIPHO-KHHETUYECKON TEOPHUH.
Konugecto BemecTBa. MosieKyIsipHOE CTPOCHUE
BeniectBa. OCHOBHOE ypaBHeHHE. CKOPOCTh MOJIEKYJI.
Tema 2. I'a30Bble 3aKOHbI. Y pPaBHEHUE COCTOSIHUS
neaIbHOTO ra3a. TepMoJguHaMHKa HEaTbHOTO Ta3a.
Tema 3. I'mapoaspocratuka. BzaumHoe npespaiieHue
JKuAKocTed U razoB. CBOMCTBA )KUIKOCTEH U TBEPIBIX Tell
Tema 4. Dnexrtpocraruka. Tema 5. IlocTostHHBIN
aJekTpuyeckui Tok. Tema 6. MarHuTHoe noJe.
Onextpomaraetusm Tema 7. DnexTpuueckue KoneOaHUs.
ITepemennsiif Tok. Tema 8. ['eomeTpudeckas ONTHKA.
JIunzel. Ontrueckue npubopsl. Tema 9. BonHosas
ontuka. Tema 10. OcHoBHBIE TIOHATUS hoTOMETpHH. Tema
11. KBaHTOBBIE CBOMCTBA U3ITYUECHHS.
®doTosrneKkTpudecKuii 3PPeKT. YpaBHECHHE DHHINTEHHA.
Tema 12. AtomHas pusuka. Tema 13. OcHOBBI TeOpHUH
oTHocHuTesnbHOCTH. Tema 14. DneMeHTH acTpodH3HKa B
EI'D

Konmponvnas paboma no memam: Tema 1. OCHOBBI
MOJIEKYJISIPHO-KMHETHUYeCcKOM Teopun. KonnuecTBo
BemiecTBa. MoJieKyJsipHOE CTpoeHue BeniecTBa. OCHOBHOE
ypaBHenne. CkopocTh MoJieky1. Tema 2. ['a30Bbie 3aKOHBI.
YpaBHEHHNE COCTOSIHUS HI€aNbHOTO Ta3a. TepMoanHaMuKa
uaeanbHOTO Taza. Tema 3. 'mapoaspocratuka. Bzanmuoe
MIpEeBpAIEHUE KUIKOCTEeH 1 Ta30B. CBOWCTBA )KHUIKOCTEH
u TBepAbIx Ten Tema 4. OnekrpocraTtuka. Tema 5.
[TocrostaHbIN 3nekTpudeckuii Tok. Tema 6. MaruutHoe
noJsie. DNeKTpoMarneTusm Tema 7. DieKTpudeckue
kosiebanust. [lepemennslit Tok. Tema 8. 'eomerprueckast
onrtuka. Jlnuzel. OnTuueckue mpudopsl. Tema 9.
Bonnosast ontuka. Tema 10. OCHOBHBIE TOHSATHS
dbotomerpun. Tema 11. KBaHTOBEIE CBOWCTBA M3ITYUCHUS.
dortoanekTpuuecknii 3¢ hekt. YpaBHeHHe DUHIITEHHA.
Tema 12. Atomnas pmsuka. Tema 13. OCHOBBI TEOpHH
oTHOCUTENbHOCTH. Tema 14. DnemeHThl acTpodHU3nKa B




EI'D

HpOMemyTO‘IHaSI arrecranus:

3auem, Dxzamen

2. Kpurepun oneHMBAHUSA ¢()OPMHUPOBAHHOCTH KOMIETEHIUI

Komn 3auTeHo He 3auteno

€TeHI Boicoknii ypoBeHb Cpennunii ypoBeHb Huzkuii ypoBeHb Huske noporosoro yposus
us (86-100 6a.1;10B) (71-85 6ans10B) (56-70 6a1510B) (0-55 6aJ10B)

[K-2 3HaeT OCHOBHBIE 3HaeT OCHOBHBIE 3HaeT OCHOBHBIE He 3naeT ocHOBHEIE

TIOJIOXKEHHS Pa3eIoB
9JIEMEHTAPHOH (PU3UKH
U MX NPUMEHEHHE Ha
MIPaKTHKE

HOJIOXKCHHS PAa3IeiioB
dNEMEHTapHON PU3UKH U
UX MPUMEHEHHE Ha
MPaKTHKE, UCTIBITHIBACT
HE3HAYHUTEIbHBIC
3aTPYAHCHUSI TIPH
(hopmynupoBKax
HOJIOXKCHHH WITH PELICHAH
HOCTABICHHOM 3a/1aun

MOJIOKEHHUS Pa3IENIOB
3JIEMEHTApHOW (U3UKU U
uX NpUMEHEHUe Ha
npakTuke. JJomyckaer
TUIWYHBIC OIIMOKU TIPH
(bopMyITMpOBKax
[IOJIOKCHU WM PELICHUU
MOCTaBJICHHON 3a1a4K

TIOJIOXKEHHS Pa3AeIoB
3JIEMEHTAPHOH (DU3UKH U UX
NPUMEHEHHE Ha MPAKTUKE

YMeeT moHumaTh 1
MIPUMEHSTh Ha
MIPaKTHKE OCHOBHEIC
MIOJIOKEHUS
AIeMeHTapHOH pr3ukm

YMeeT moHUMAaTh U
MPUMEHATH Ha ITPAKTUKE
OCHOBHBIE IIOJIOKEHUS
3JIeMEHTAPHON (PHU3HKH,
HCIBITBIBAET
HE3HAYMTEILHEIE
3aTpyAHCHUS B
TMTOHUMAaHHH WA PEIICHIH
MMOCTaBJICHHOM 3aaum

YMeet noHUMaTh u
NPUMEHSTH Ha MPaKTHKE
OCHOBHBIC MTOJIOKEHUS
3JIEMEHTAPHOU (DH3HKH.
JlonmyckaeTr THIMYHbIE
OIMUOKH PEIICHUN
MIOCTaBJICHHOH 3a1a4H,
UCTIBITBIBAET 3aTPYAHCHHS
B IIOHUMaHUHU

He ymeer nonumarts u
MIPUMEHSITh Ha IPAKTUKE
OCHOBHBIC TTOJIOKEHHS
AJIeMEHTapHOH (Pr3uKH

Bmageer
CIIOCOOHOCTBIO
[IOHMMATh U
MIPUMEHSATH Ha
MIPAKTUKE OCHOBHBIC
MTOJIOKEHHUS
AJIEMEHTAPHOH (HU3UKH

Biageet criocoOHOCTEIO
NOHUMATh U IPUMEHSTh
Ha IPaKTHKE OCHOBHBIC
TIOJIOXKEHHUS
9JIEMEHTAPHOU (HU3HMKH,
UCIBITHIBACT
HC3HAYUTCIIBHBIC
3aTpyAHEHUS B
TMOHUMAaHWU W PECIICHUN
NOCTaBJICHHOM 3a1a4u

Brnaneet crmocoOHOCTBIO
MTOHUMATh U IIPUMCHATH
Ha MPAaKTHKE OCHOBHEIC
MOJIOXKEHHUS
DJIEMEHTAPHOM (HU3UKH,
Jonyckaer TUITUYHBIE
OMNOKH PELICHUI
MOCTaBJIEHHON 3a1a4uH,
HCHBITHIBACT 3aTPYyAHCHUA
B IOHUMaHHHU

He Bnageer criocoOHOCTBIO
MOHUMATh U MPUMEHSTh Ha
MIPAKTUKE OCHOBHEIE
I0JIO>KEHUS JJIEMEHTapHOI
bu3ukn

3. Pacnpeaesnienne oueHok 3a popMbl TeKyLero KOHTPOJISI M IPOMEKYTOUHYIO ATTeCTALUI0

Tekymuii KOHTPOJIb:

VYerubiii onpoc o remam: Tema 1. OCHOBBI MOJIEKYJIAPHO-KMHETHYECKOM Teopuu. KonmyecTBo BemiecTra.
MouekynsipHoe cTpoeHue BemiectBa. OcHOBHOe ypaBHeHUE. CKOpocTh MosiekyJsl. Tema 2. ['a30Bble 3aKOHBI. Y paBHEHUE
COCTOSIHHUS HJIealTbHOTO Ta3a. TepMoauHamMuKa uaeansHoro raza. Tema 3. I'mapoaspocraruka. BzanmHoe npeBparienne
JKuaKocTed U razoB. CBONCTBA )KUIKOCTEH 1 TBepAbIX Tes Tema 4. Dnextpoctaruka. Tema 5. TIocTOSHHBIN 3JeKTpUYSCKHA
ToK. Tema 6. MarautHoe moje. DiuexTpoMaraeTusm Tema 7. Onexrpudueckue konebanns. Ilepemennsiii Tok. Tema 8.
I'eomerpuueckas ontuka. JIuazel. Ontudeckue mpudopsl. Tema 9. Bonrosas ontuka. Tema 10. OCHOBHBIE TTOHSITHS
¢doromerpun. Tema 11. KBanToBsIe cBOMCTBa n3mydeHus. Porosnextpuueckuii adpdexr. Ypasaenue DifHmreiiHa. Tema 12.
ATtomHas ¢pusuka. Tema 13. OcHOBBI Teopun OTHOCHUTENBHOCTH. Tema 14. Dnements! actpodusuka B ET'D

MaxkcumansHoe konundectso 0antoB o bPC — 10 6auios

TectupoBanue no temam: Tema 1. OCHOBBI MOJIEKYJISIPHO-KUHETHUECKOH Teopuu. KonnuecTBo BelecTna.
MounekynsipHoe cTpoeHue BemiectBa. OcHoBHOe ypaBHeHUE. CKopocTh MosekyJl. Tema 2. ['a30Bble 3aKOHBI. Y paBHEHUE
COCTOSIHUS Ui€alIbHOTO ra3a. TepMoanHaMuKka uaeansHoro raza. Tema 3. I'mapoaspocratuka. BzanMHoe npeBpailieHue
Juakocted U razoB. CBONCTBA KUIKOCTEH U TBepabIX Tes Tema 4. DnextpocTtaruka. Tema 5. IlocTOSTHHBIN 2J1€KTpUUECKUIA
Tok. Tema 6. MaruutHoe nosie. DnekrpomaraeTn3M Tema 7. Dnexkrpudeckue konebanus. [lepemennstit Tok. Tema 8.
I'eomerpuueckas ontuka. Jluazel. Ontudeckue mpubdopsl. Tema 9. BonroBast ontuka. Tema 10. OCHOBHBIC TTOHATHS
¢dotomerpun. Tema 11. KBantoBeie cBoticTBa u3nydenus. @orosnnekrpudeckuii 2pdext. YpaBuenue DitHmrelina. Tema 12.
AtomHast pmsuka. Tema 13. OCHOBBI TeOpHH OTHOCUTENBHOCTH. TeMa 14. DnemenTsl actpodusuka B EI'D

MaxkcumansHoe konndectBo 0amtoB o bPC — 20 6amios

KonTponpHast padota o temam: Tema 1. OCHOBBI MOJIEKYJISIPHO-KHHETHUECKOH Teopru. KoamaecTBo BelecTna.
MoutekynsipHOe cTpoeHue BerectBa. OcHOBHOE ypaBHeHHE. CKOpOoCTh MOsieKys. Tema 2. ['a30Bble 3aKOHBI. Y paBHEHUE
COCTOSIHUS UA€aIbHOTO ra3a. TepMoanHaMuKka uaeansHoro raza. Tema 3. I'mapoaspocratuka. BzanMHoe npeBpaiienue




sKuakocTed u razoB. CBONCTBA )KUIKOCTEH U TBepAbIX Ten Tema 4. Dnexrpoctatuka. Tema 5. [TocTOSHHBIN AJIeKTpUUECKUi
Tok. Tema 6. MaruutHoe nosne. Dnekrpomarnetnsm Tema 7. Dnekrpuueckue konebanus. [lepemennsiii Tok. Tema 8.
I'eomerpuueckas ontuka. JInasel. Ontnyeckue npudopsl. Tema 9. BomHosast ontrka. Tema 10. OcHOBHBIE TOHSTHS
¢doromerpun. Tema 11. KBantoBsie cBoiicTBa u3inyuenus. @otosnekrpuueckuii agpdekr. YpaHenue Ditnmreiina. Tema 12.
Atomuas ¢uzuka. Tema 13. OcHOBBI TeOpHH OTHOCHTENBHOCTH. Tema 14. DnemenTsl actpodusuka B EI'D

MakcumanbsHOe KonmdecTBo 6amnoB o bPC — 20 6amnos

Hroro: 10 6amos + 20 6amnos+ 20 6amnos = 50 6annos

[IpomexyTodHas aTTecTalys — 3a4€T, SK3aMEH.

[IpomexyTodHas aTTecTanys MPOBOAUTCS MOCIHE 3aBEPIICHUS M3Y4EHHS YacTH B (JOpMeE, ONpenessieMoi yueOHbIM
IUIAHOM 00pa30BaTENbHOW NPOTPaMMBI C IIENBI0 OIECHUTH PabOTy OOYyYaromerocs, CTETEHb YCBOSHHS TEOPETUYECKHX
3HaHMH, yPOBEHb CYOPMUPOBAHHOCTH KOMITETEHIIHH.

[IpomexyTouHas aTTecTanys [0 JaHHOW AWCHMIUIMHE NPOBOAUTCS B ()OPME YCTHOTO OTBETa OOYyYaromerocs.
[IpenoxaBaresp, NPUHUMAIOLIMK 3a4eT/PK3aMEH OOecleuMBaeT ClydailHOE pacrpelielieHne BapHUaHTOB 3aJaHUi MEXIY
oOyyalomuMucs € IOMOILIbIO OWJIETOB; BIpaBe 3a/JaBaTh OOydaromeMycs JIONOJHUTEIbHBIE BOIPOCH W JaBaTh
JIOTIOJTHUTEJBbHBIE 3aJJaHUs] IOMUMO T€X, KOTOPbIC yKa3aHbl B OHJIETe.

3aueTHBIN/DK3aMCHAIUOHHBIN OUIET COCTOUT U3 JABYX MO3HIIUNA:

1. VYcrHbI oTBeT Ha | TeopeTHUIECKHiA BOMIPOC 110 KYPCY AUCIHUILIHHEL — 20 0ainioB

2. Pemenwne 3a1a4 1Mo Kypcy IUCIHMIDIHHEL — 30 Gayios.

Hroro: 20 6amnos + 30 6amwioB = 50 6ayuioB

Oo1ee KoMMIecTBO 0AJUIOB 10 AUCIHUITDIMHE 32 TEKYIIUH KOHTPOIb M MPOMEXKYTOUHYTO arTectarmo: 50+50=100
0aJuIoB.

CooTBeTcTBUE OAJUIOB U OLICHOK:

Jns 3auera:

56-100 — 3auTeHO

0-55 — =e 3auTeHO

Jns sx3amena:

86-100 - otnnuHO

71 — 85 - xopomo

56-70 - yIoBIeTBOPUTEIHHO

0-55 — HeyoBIETBOPUTEITHHO

4. OuleHOYHBIE CPEACTBA, MOPSIOK HX MPUMEHEHHsI 1 KPUTEPHH OLEHNBAHMSA
4.1. OueHo4YHbIE CPeCTBA TEKYLIEr0 KOHTPOJIS

4.1.1. Ycruslii onpoc: Tema 1. OcHOBBI MOJIeKyIipHO-KHHETHUECKOH Teopun. KonmuecTBo BemiectBa. MonekynsipHoe
ctpoenue BemecTBa. OcHOBHOE ypaBHeHHe. CKOpOCTh MOJIeKyJ. Tema 2. ['a30Bble 3aKOHBI. YpaBHEHUE COCTOSHUS
HeaJbHOTrO ra3a. TepMoauHaMuKa uaeanbpHoro ra3a. Tema 3. 'mapoaspocraTuka. BzanMHoe npeBpalieHne JXKUAKOCTeH U
ra3oB. CBoiicTBa XuaKocTed U TBepAbIX Ted Tema 4. Dnexrpocratuka. Tema 5. [TocTosHHBIN anekTpuyeckuii Tok. Tema 6.
MaruuTtHoe noje. DiuekTpoMaraeTusM Tema 7. Dnektpudeckue konebanus. [lepemennsiii Tok. Tema 8. 'eomerpudeckas
onrtuka. Jlursel. Onruueckue npudopsl. Tema 9. BonroBast ontuka. Tema 10. OcHoBHBIE mOHATHS poToMeTpuu. Tema 11.
KBanToBEI€ cBO¥icTBa M3mydeHU. DoToMeKTpHUecKuii 3P dekT. YpaBHeHHe JiiHmTeHHa. Tema 12. AToMHas pusuka.
Tema 13. OcHOBHI Teopun OTHOCHTENEHOCTH. Tema 14. Diements! actpodusuka B ET'D

4.1.1.1. Ilopadok nposedenus u nPoyeodypa OUeHUBAHUS

YCTHBIH 0ITpoc IPOBOIUTCS HA MPAKTHYECKNX 3aHATHAX. OOyyaronuecs: BRICTYNAIOT C JIO0KIJIalaMH, COOOIIEHHUIMH,
JONOJIHCHUAMHA, YYaCTBYIOT B JUCKYCCHHU, OTBCYAIOT Ha BOIIPOCHI NPEIOaaBATCIIA. OHeHI/IBaeTCﬂ YPOBEHDb )IOMaHIHeI\/’I
MOJATOTOBKH TIO TeMe, CIOCOOHOCTh CHCTEMHO U JIOTHYHO WU3JaraTh MaTepuall, aHalW3upoBaTh, (HOpMyIHpoOBaTH
COGCTBCHHyIO TMMO3MIHI0, OTBCYATh HA JOTIOJIHUTCIIBHBIC BOIIPOCHI.

4.1.1.2. Kpumepuu ouyenusanusn

9-10 6a110B CTABUTCS, €CJIH 00yUaKOIIHMIiCS:

B oTBere KauecTBEHHO pacKphUl conepkaHme TeMbl. OTBeT Xopomio CTpyKTypupoBaH. IlpekpacHo ocBoeH
MOHATHHHBIA ammapar. [IpogeMOHCTpHpOBaH BBICOKMH ypOBEHb NOHMMaHMs MaTtepuana. [IpeBocxopHoe yMeHHe
(OopMyIIMPOBaTH CBOM MBICIIHN, 0OCYXIaTh IMCKYCCHOHHBIE MTOJI0KEHHS.

7-8 6a/1710B cTABHTCS, €CJIM O0yJAIOIIUICS:

OCHOBHBIE BOIPOCHI TeMbl packpbul. CTpyKTypa OTBETa B II€JIOM aJeKBaTHa T€ME. XOpOIIO OCBOEH IMOHSTHHHBIN
anmapat. [IporeMOHCTpHUpOBaH XOpPOLIMH YpPOBEHb INOHHUMAaHHS MaTepHuana. Xopollee yMeHHe (OpPMYJIMPOBATH CBOM
MBICJIH, 00CY)KIATh TUCKYCCHOHHBIE MOJI0KEHHSI.

5-6 6as10B cTaBUTCS, €CJIU 00yUaromuiics:

Temy yactuuHo packpsul. OTBeT cnabo CTpyKTypupoBaH. [TOHATHHHBIA ammapar OCBOEH YacTHYHO. [loHmMaHue
OTZIETBHBIX MONOKEHUH U3 MaTepHaia Mo TeMe. Y AOBICTBOPUTENBHOE YMEHUE (OPMYIHPOBATE CBOM MBICIH, 00CYKAaTh
JIMCKYCCHOHHBIC TIOJIOKEHHS.

0--4 6a/1J710B CTABUTCS, €CJIH 00y YA IOLIHITCA:



Temy He packpbul. [ToHATHITHBIN anmapaT 0cBOEH HEYIOBIETBOpUTENbHO. [loHMMaHne MaTepuana ¢parMeHTapHoe
Wi oTcyTcTBYeT. Heymenune gpopmyanpoBats CBOM MBICTH, 00CYKAATh JUCKYCCHOHHBIE TIOJIOKESHUSI.

4.1.1.3. Codeporcanue oyernouno2o cpeocmea

Dopmynuposka 3a0anus

[IprmepHbIE KOHTPOIBHBIE BOMPOCHI:

3 cemectp
Tema 1. OcHOBBI MOJEKYIIpHO-KHHETHYECKON Teopuu. KommuecTBo BemecTBa. MOJEKYJSpPHOE CTPOCHHE BEIIECTBA.
OcHoBHOe ypaBHeHHE. CKOpOCTh MOJIEKYJ1. ONBITHBIE 0OOCHOBAaHMSI OCHOBHBIX IOJOXKEHHH MOJICKYIIPHO-KHHETHIECKON
Teopun. Macca m pasmep Monekyn IlocrosHHas ABoraapo. bpoyHoBckoe nBmkeHue. Vneanpbii ra3. OCHOBHOE
yYpaBHEHHE MOJCKYJIPHO-KHHETHUECKOH TEOpHM HJIealbHOrO rasa. Temmeparypa M ee H3MepeHHe. AOCOMOTHas
TeMIepaTypHas IIKaia.
Tema 2. YpaBHeHue cocTOsHHMS HaeabHOrO rasa (ypaBHeHue MeHneneeBa-Kianelipona). YHuBepcaibHash ra3osas
noctosiHHas. M3orepmudeckuii, M30XOpHBIA M n300apHBI npouecchl. BHyTpeHHsst sHeprus. KonndecTBo TEIIOTHI.
VYnenvHas TEIUIOEMKOCTh BellecTBa. Pabora B TepMoIuMHAMUKe. 3aKOH COXpPAHEHHs HEPTMU B TEIUIOBBIX IPOIEccax
(mepBBIit 3aKOH TepMOAUHAMUKN). [[prMeHeHne nepBoro 3akoHa TepMOJMHAMUKH K H30IIpoIieccam.
Tema3. [aenenuwe. 3axkon Ilackams mms sxunkocred u rasoB. CooOmatommecst cocypl. [IpuHOum ycrpoiictsa
THAPaBINYECKOTO Ipecca. ATMocdepHoe aaBieHue. Vi3MeHeHne atMoc(epHOTo JaBiICHUs C BBICOTOH. ApXHUMeIoBa CHiia
JUTSL )KUIKOCTEH M ra30B. Y CIIOBUS IIaBAHUSA TEI.

4 cemecTp
Tema 4. 3axkon Kynona. HanpsokenHocTs nosnst. IIpoBOAHUKY U IHUANEKTPUKH B 3JIEKTpUUeckoM noje. [loTeHuuan nons u
Pa3sHOCTh MOTEHINANIOB. DIEKTPOEMKOCTh. KoHeHCcaTOp. DHEPrHs 3JEKTPHIECKOTO TOJIS.
Tema 5. Cuna toka. Conportusienue. 3akoH OMa s yuacTka mend. Pabota U MOIIHOCTE ToKa. 3akoH OMa Ui 3aMKHYTOM
LEeMH. DNEeKTPHUECKHUil TOK B Pa3IUYHBIX Cpeaax.
Tema 6. MaruutHoe moJjie Toka. 3akoH Ammepa. Cuna JlopeHna. MarHuTHbIE CBOMCTBA BEUIECTB. DJIEKTPOMATrHUTHAS
uaaykiust. 1C uanykunu. CaMoMHIYKIUA. IHIYKTUBHOCTB.
Tema 7. I'apMoHuueckue KoneOaHMs. AMIUTUTYA, TEPHOJ M YacToTa KosnebaHui. Maremaruueckuii MasitHuK. [lepuon
KonebaHui MaTeMaTHyeckoro MmastHHka. KosjeOGaHus rpys3a Ha mpyxuse. [IpeBpaiieHue SHEpruM Npu rapMOHHYECKHX
KoneOannsx. BeiHykneHHple koneOanus. Pe3onanc. Pacnpocrpanenue kosmebanuii B ynpyrux cpenax. Ilomepednsie n
IpOJIOJbHBIE BOMHBL. J{nmmHa BodHBL. CBS3b JUIMHBI BOJIHBI CO CKOPOCTBIO €€ pAaclpOCTPaHEHHs. 3BYKOBBIE BOJIHBI.
CkopocTb 3ByKa. [ pOMKOCTB 3BYKa M BBICOTA TOHA. DJIeKTprueckue konedbanus. [lepeMeHHBIN TOK. MexaHN4eCKHe BOJIHBI.
3BYyK. DJIEKTPOMarHuTHbIE BOJIHBI.

5 cemecTp
Tema 8. [IpsimonuHeliHoe pacnpenenenue ceera. DoToMeTpust. 3aKOHbBI OTPaXKEHUS U NperoMieHus ceera. [lonHoe
otpaxenue. JInnzpl. Onruueckue npudopsl. Jucnepcust unrepdeperuns, audpakius, nonspusanus cera. CBeTOBOI
MIOTOK, CHJIa CBETA, OCBEIIEHHOCTb.

5 cemecTp
Tema 9. ®otoaddext u ero 3akoHbl. KBaHTHI cBeTa. YpaBHenue DiiHurreitna s poroaddekra. [locrosiunas [Tnanka.

Omsit Pezepdopaa no paccesiuuio anbda - gactuu. SnepHas moaens aroMma. KBanrossle noctynatsl bopa.
VcnyckaHue 1 morjomieHre ceerta aroMoM. HenpepsIBHBIN 1 THHEHYaThIi criekTpsl. CriekTpansHbli ananus. CocTas sapa
aToma. M30Tombl. DHeprust CBsA3M aTOMHBIX siep. SnepHbie peakiyu. PagnoaktuBHOCTh. Anlbda - 1 6eTa - YaCTHIIBI,
raMma-u3inydeHne. MeTopl periucTpalui HOHU3UPYIONINX n3nydeHui. Jleaenue suep ypana. SInepHsIid peakTop.
TepmosinepHas peakiys. buonorndyeckoe aeficTBre pagloakTUBHBIX M3Iy4eHHH. 3akoH BceMupHOro TsroreHus,
KOCMHMYECKHE CKOPOCTH, 3akoHbl Kerepa. ConHewyHas cucTeMa: MIaHEThl 36MHOU TPYNIbI U [UIAHETHI- TUTaHThI, MaJble
tesia CotHeuHOH cucTeMbl. 3Be3/Ibl: pa3sHOOOpa3ye 3BE3AHBIX XapaKTEPUCTUK U UX 3aKOHOMEPHOCTH. VICTOUHMKH 3HEprUu
3Be3/1. CoBpeMeHHBIE IPEACTABICHHUS O MPOUCXOKAeHUHN 1 3Bomtoruu ConHna u 38e3/1. Hamra [Nanaxtuka. {pyrue
ranmakTukH. [IpocTpancTBeHHBIe MacTabbl HabmogaeMoii BeenenHoli . CoBpeMeHHbIE B3IIISIIBI HA CTPOSHHE U 3BOOIHIO
Bcenennoil.
4.1.2. TectupoBanue: o temam: : Tema 1. OCHOBBI MOJIEKYJIIPHO-KHHETHUECKOM Teoprun. KomyecTBo BemecTsa.
MoutekynsipHoe cTpoeHue BeriectBa. OcHOBHOE ypaBHeHHE. CKOpoCTh MOsieKys. Tema 2. ['a30Bble 3aKOHBI. Y paBHEHUE
COCTOSIHHUS HJIeaJIbHOTO Ta3a. TepmoanHaMuKa uaeansHoro raza. Tema 3. 'mapoaspocratruka. B3aumaoe npespaineHue
Juakocted U razoB. CBONCTBA KUIKOCTEH U TBepabIX Tes Tema 4. DnextpocTtaruka. Tema 5. IlocTOSHHBIN 2J1€KTpUUECKUIA
Tok. Tema 6. MaruutHoe nosie. DnekrpomarneTnsMm Tema 7. Dnekrpudeckue konebanus. Ilepemennsrii Tok. Tema 8.
I'eomerpuueckas ontuka. JInazel. Onrrueckue npudopsl. Tema 9. BosHoBast ontika. Tema 10. OCHOBHBIE TTIOHATHS
¢doromerpun. Tema 11. KBanTtoBsie cBoiicTBa u3iyyenus. @otosnekrpuueckuii agpdekr. YpaHenue Ditnmreiina. Tema 12.
Atomuas ¢uzuka. Tema 13. OcHOBBI Teopun oTHOCUTENEHOCTH. Tema 14. DnemeHTsl actpodusuka B EI'D

4.1.2.1. Ilopadok nposedenus u npoyedypa OUeHuGAHUs
TectupoBaHue NPOXOIUT B NHCBMEHHOW ()OpME MM C HCIOJIB30BAHHEM KOMIBIOTEPHBIX cpeacTs. OOydarommiics
MOJTydYaeT ONpeeNEHHOE KOJIMYECTBO TECTOBBIX 3afaHui. Ha BbINonHEHne BbIAETAETCS (PUKCHPOBAHHOE BpEMs B
3aBUCHMOCTH OT KOJHW4ecTBa 3afgaHuil. OLeHKa BBICTABISIETCS B 3aBUCHMOCTH OT IPOLEHTA NMPAaBIIIBHO BBIIOIHEHHBIX
3ananuii. TecTupoBaHUe MPOBOAUTCS IO BapuaHTaM. ITOTo 3a TECTUpPOBAHHE CTYIEHT MOXKET 3apaborath 10 20 6aios.
Hwmxe npuBeneHs! npuMepHbIe 3a1anus. [1omHbIN 0aHK TECTOBBIX 3aJaHUN XpaHUTCS HA Kadenpe.

4.1.2.2. Kpumepuu ouenuganusn



17-20 6ana0B cTABUTCS, €CITU 00YIAIOIHIACS AAJI:
86% npaBUIBHBIX OTBETOB U OoJIee.
13-16 6an0B cTaBUTCS, €CJIN 00yIAOIIHIICH TaJT:
Ot 71% 10 85 % mpaBUIBHBIX OTBETOB.
9-12 6a/110B CTABHUTCS, €CJIN 00YJAIOIHIACS AaJT:
Ot 56% 1o 70% mpaBUIBHBIX OTBETOB.
0--8 6a1710B cTaBUTCSH, €CIU 00y4YAIOLIMIiCH AaJI:
55% mpaBUIBHBIX OTBETOB M MCHEE.
4.1.2.3. Coodepsrcanue ouenounozo cpedcmaea
Dopmynuposka 3a0anus
IIprMeps! TeCTOBBIX 3aaHUIT ¢ OTKPBITON M 3aKPHITOH (hOpMOIi OTBETA:
3 cemecTp

Tewmsr 1,2.

Al. Xa0TUYHOCTbH TEMIOBOIO ABMUXKEHUS MOJIEKYJ JIbJa IPUBOJUT K TOMY, UTO
1) mex MoXeT UCHapAThCs NpHU 000N TeMnepartype

2)TemMiepaTypa JbJa BO BpeMs €ro IJIaBJICHUS HE MEHsIeTCs

3)sien o4eHb TPYAHO CXKATh

4)KpHCTaI JIbAA HE PACcCHINACTCSA Ha OTIACIbHBIC MOJIEKYJIBI

A2. SInenne nuddy3un B KUIKOCTAX CBUIAETEIBCTBYET O TOM, YTO MOJEKYJIBI JKHIKOCTEH
1) ABIKYTCS XaOTHYHO; 3) coCTOAT U3 aTOMOB;
2) IpUTATUBAIOTCA APYT K APYry; 4) KoJeOII0TCA OKOJIO CBOUX IOJIOKEHUH paBHOBECHUS.

A3. «YacTuirsl BenecTBa NPUTIATUBAIOTCS APYT K APYTY». DTO yTBEPXKACHHUE COOTBETCTBYET MOJEIH
1) ToABKO TBEPIBIX TEN; 3) TONBKO ra3os;
2) TOJBKO KUAKOCTEH ; 4)TBepabIX TEN U )KUAKOCTEH.

A4. «PaccTosHHE MEXOy COCEJHHMMH YacTHUIIAMM BEIIECTBA B CPEJHEM BO MHOTO pa3 MPEBHIIIACT pa3Mephbl CaMUX
YaCTHUID. DTO YTBEPKICHUE COOTBETCTBYET

1) TONBKO MOJENN CTPOCHUS Ta30B; 3) Mozenu CTpOCHUS Ta30B U KHAKOCTEH

2) TOJNBKO MOJEIH CTPOCHUS XUAKOCTEH;  4)MOJENTU CTPOCHUS Ta30B, KUJIKOCTEH U TBEPIBIX TEIl.

AS. «PaccrosiHMe MEXIy COCEJHHMMH YacTHUIIaMH BeIIecTBa Majo (OHM MPAKTHUYECKH COIpHKacaroTcs)». OTO
YTBEPXKACHHE COOTBETCTBYET MOJIEIH

1) TOABKO TBEPIBIX TEN; 3)TBepabIX TEI U KUAKOCTEH;

2) TOIBKO XKUAKOCTEH; 4) ra30B, XHUAKOCTEH U TBEPIBIX TEl.

A6. Ecnu mOJOXHUTH OTYpell B COJCHYIO BOAY, TO 4Yepe3 HEKOTOPOE BPEMs OH CTAHET COJICHBIM. BriOepute siBICHHE,
KOTOPOE 00sI3aTEIbHO MPHUICTCS UCIIOIBb30BaTh MPH 00BSICHEHUH 3TOTO IpoIiecca.

1) Auddysus; 3) XumMudeckast peakius.

2) KouBekius; 4) TemnompoBOTHOCTH

A77. BepHo cienymwolee yTBepxKICHHE:

A. Comnpukacaronyecs: IOIUPOBAHHBIE CTEKIIA CI0KHO Pa3beIUHUTD.
b. INonupoBaHHBIE CTANBHBIE IUIUTKHA MOTYT CIIMIIATHCS.

B. XKuaxoctu 0o4eHb TPyAHO NOLIAOTCS CKATHUIO.

1) Tomeko b.  2) Tomeko Aub.  3) Tomsxko B.  4) A, b u B.

AS. Tlpu xaxoif TeMepaType MOJIEKYJIBl MOTYT ITOKHAATh TIOBEPXHOCTH BOABI?
1) ToxpKo Tipu TeMIepaType KUICHHS; 3) Tonbko npu Temneparype Boimie 20 °C;
2) Tonbko npu Temneparype Boimie 100 °C; 4) Ilpu moboit remnepatype Boiue 0 °C.

A9. UneanbHblil ra3 — MOJEIb peaibHOro raza. Kakue U3 npuBeeHHBIX HUXKE YTBEPKACHUI ONMUCHIBAIOT 3Ty MOAEIb?

A. MoJiekyJbl pacCMaTpUBAIOTCS KaK MaTepUalbHbIE TOUKH.

b. IoreHnmanpHO# HEPTUEH MOJIEKYJ MOXHO IpEeHEOpPEeYb, YUHTHIBACTCS TOJBKO WX CPEIHsSI KUHETHYECKas dHEPTUs
[IOCTYNATEJIbHOTO JABHXKEHUSL.

B. Mexy MOJIeKyJIaMi YYUTBIBAIOTCS IEHCTBHUS TOIHKO CHJT TIPUTSIKEHUS.

1) tombko A u b 2) tombko b u B 3) Tomsko A u B 4)A,buB

A10. A6comroTHas Temrieparypa tena pasHa 300 K. ITo mkane Ilenscust oHa paBHa
1) -27°C  2)27°C 3) 300°C 4) 573°C



Al1. Temneparypa TBepaoro Teia noHusmwiack Ha 17°C. ITo abcomoTHOM 1IKale TEMIIEpaTyp 3TO H3MEHEHHE COCTaBHIIO
1)290K  2)256 K 3)17K 4)0K

A12. OtHouleHue MOJIIPHOI Macchl K Macce MOJIEKYJIbI BELIECTBA — 3TO:
1) uucno ABoranpo; 3) ra3oBasi MOCTOSTHHAS;
2) 9UCIIO 3JIEKTPOHOB B aTOME BEIIIECTBA; 4) 9uCII0 aTOMOB B MOJICKYJIC BEIIECTBA.

Al13. B GamnoHe HaXOMWUTCSA Tra3, KOJUYIECTBO BEMIECTBA KOTOPOTO paBHO 6 Moib. CKOJBKO NMPUMEPHO MOJICKYJ Tas3a
HaxoIuTcs B OamtoHe?
1)6-10%. 2) 12-10%.  3)36-10%. 4)36 -10%,

Al14. B 6aone naxoautcs 3 - 102 monekyn rasa. Kakoe nIpuMepHO KOJMYECTBO BEIECTBA HAXOAUTCS B GayioHe?
1) 0,5 Mmone.  2) 3 mMomb.  3) 0,5 kmonb.  4) 3 KMOJIB.

A15. Bo CKOJIBKO pa3 YMCIIO aTOMOB MEIU OTIUYACTCS OT YKCIa MOJICKYJ KHUCIOPOJa MPH HOPMAIBHBIX YCIOBHSX, SCIIU
Mey = 0,064 kr/mosb, Me= 0,032 Kr/M0Jb, 8 KOJTHUECTBO BEIECTBA KaK ME/IH, TaK U KUCIOpO1a paBHO 1 MOJb?
1)B2pa3a. 2)B4paza. 3)Heotrnuuaercs. 4) Henb3st ckazaTh OlpeneIeHHO.

A16. B cocyne HaXomuTcs cMech JBYX Ta30B: KHCJIOPOAA M Bomopoa. Uncio MoneKkyn Kuciopoxaa B cocyae 4 102, a

MoneKkyl Bogopoaa 32 - 1023, UeMy paBHO OTHOLIEHHE KOJIMYECTB BEIIECTB STUX ra30B?
N1 2)2 3) 1/2 4) 1/8

A17. B nepuoaundeckoii cucreme snementoB [[. . MenzeneeBa B kieTouke, rie ykaszaH renui, crosat uuncia 2 u 4,00. Ha
OCHOBE THX JaHHBIX ONPEAeIHTe, YeMy NPUMEPHO paBHa Macca 6 -102% aTomoB renus.
D2r. 2)4xr. 3)0,004xr. 4)24-10%r.

A18. Momsipuast macca HeoHa 0,02 kr/MoJib, Macca aToMa aproHa B 2 pasa 0oJiblile Macchl aToMa HeoHa. Ha ocHOBe 3ThX
JIAaHHBIX OIIPEZEIINTE, YeMY paBHA MOJISIpHAsl Macca aproHa.

1) He MoxeT OBITH BBIYHCIICHA; 3) Pagna 0,04 xr/MoJ1b.

2) PaBHa 0,01 kr/mMonb; 4) Pasna 0,24 - 10% kr/mMoib.

A19. Macca atoma yriepona B 12 pa3 Oomnbine Maccsl aToMa Bojopoaa. MossipHas Macca Mmetana (CHa) 6onblie MosipHOM
Macchl yriiepoja B:
1) 1,33 pa3za; 2)3pa3a; 3)4paza; 4) 12pas.

A20. Bo3ayx B KOMHaTe COCTOMT M3 CMECH Ta30B: BOAOPO/a, KHCIOPO/a, a30Ta, BOJSIHBIX MApoOB, YIJIEKUCIIOTO Ta3a U 1p.
[Tpu TenyioBOM paBHOBECHH Y BCEX 3THX Ira30B OJMHAKOBOE(ast)

1) naBnenne 3) KOHIEHTpAaIUs MOJIEKYJI

2) Temmeparypa 4) TenI0eMKOCTh

A21. TemnepaTypa BOJAOPOAa, KOJIMYECTBO BEIIECTBA KOTOPOTO paBHO 3 MOJb, B cocyae paBHa Ti. KakoBa temmeparypa
KHCJIOPOZIa B TOM K€ KOJIMYECTBE BELIECTBA B COCY/E TOTO ke 00beMa U IPU TOM Ke JIaBJICHUU?

DT1 2)8T: 3) 24T, 4 T

A22. B pe3ynpTaTe HarpeBaHHs ra3a CpeaHSAs KHHETHYeCKas DHEPTHUs TEIJIOBOTO IBIKEHHUS €T0 MOJICKYJ YBEIHIMIACH
B 4 paza. Kak m3meHmacey mpu 3ToM aOCOIIOTHAs TeMIieparypa raza?

1) YBenuunnacse B 4 pasa; 3) Ymenpmmiace B 4 pasa;

2) YBenuuumnach B 2 pasa; 4) He usmenunach

A23. Cpenssisi KBaJpaTHYHAs CKOPOCTh TEIUIOBOTO JIBM)KEHHMS MOJICKYJI NPH YMEHBIIEHUH aOCOJIOTHOW TeMIlepaTypsbl
ujeanabHOro rasa B 4 pasa:

1) ymenpmmTes B 16 pa3;  3) ymeHbIINTCS B 4 pasa;

2) yMeHbIINTCS B 2 pa3a;  4) He H3MEHHUTCS.

A24. Tlpu HEU3MEHHOUW KOHIIEHTpAIlMX YacTUI] abCONIOTHAS TeMmIepaTypa HaeajbHOro rasa Obuia yBenuueHa B 4 pasa.
JlaBiieHHe raza npu 3ToM:

1) yBenmmumiocs B 4 pasa; 3) yMeHBIINIIOCH B 4 pasa;

2) yBEIMUYUIIOCH B 2 pasa; 4) HE U3MEHHUJIOCK.

A25. Tlpu HEM3MEHHOW aOCOJIOTHOW TeMIepaType KOHIEHTPAIs MOJIEKYJ WIeaIbHOTO Ta3a Oblla yBeJquveHa B 4 pasa.
[Ipu 3TOM naBieHue rasa:



1) yBenmmumiiock B 4 paza;  3) yMEHbBILIMIOCH B 4 pasa;
2) yBenuumIoch B 2 pa3a; 4) He U3MEHUIIOCh.

A26. IIpu HeM3MEHHO!N KOHIICHTPAIMN MOJICKYJI TeITHsI CPEIHSS KHHETUYCCKAs SJHSPTHUS TEIUIOBOTO JABIKEHHS €r0 MOJICKYIT
yBemUumiIach B 4 pasa. [Ipu 3ToM gaBneHue rasa:

1) yBenmuumnock B 16 pa3;  3) yBeamuuiocs B 4 pasa;

2) yBEeIWUYWIIOCH B 2 pa3a;  4) HE H3MCHHJIOCH.

A27. Tlpu cxaTHM HISANTBHOTO ra3a ero o0beM YMEHBINWICSA B 2 pasa, a TeMIlepaTypa yBelawmdwiach B 2 pasza. Kak
W3MEHIIOCH TIPH 3TOM JaBJIcHHE ra3a?

1) YBenmuumock B 2 pasa; 3) VBenmumiocs B 4 pasa;

2) YMeHpIIMIIOCH B 2 pasa; 4) He u3MeHUNoCs.

A28. JlaBneHue uaeajbHOTO ra3a yBEJIMYHIOCH B 2 pa3a, a €ro TeMreparypa ymMeHblmiack B 4 pasa. Kak nsmenwics npu
3TOM 00beM raza?

1) VBenuuuics B 2 pasa; 3) YBenuuuics B 8 pas;

2) YMmeHbIuics B 2 pasa; 4) Ymenbuuics B 8§ pas.

A29. Tlpu cxxaT HEM3MEHHOTO KOJIMYECTBa ra3a ero o0heM yMEHBIIWICA B 2 pa3a, a JaBJICHHE YBEIHUIIOCh B 2 pasa.
Kak m3MeHmnace mpu 3ToM TeMieparypa rasa?

1) YBenuuuiach B 2 pasa; 3) YBenuuunnach B 4 pasa,

2) YMeHbIIIIach B 2 pasa; 4) He n3aMeHunIach.

A30. JlaBneHue BOAOpOAa, KOJUYECTBO BEIIECTBA KOTOPOTO PaBHO 3 MOIb, B cocyiae npu Temmepatype 300 K
paBHO P1. UeMy paBHO JaBlieHHE BOJOPOAA, KOJHMYECTBO BEIIECTBA KOTOPOro PaBHO 1 MOJb, B 3TOM Xe cocyle IpH
TeMmIeparype, B 2 pa3a 6ospiei?

1)3/2p1 2)2/3p1 3) 1/6p:1 4) 6p;1

A31. IIpu Temneparype To ¥ TaBICHUH po WICATBHBIA a3, B3ATHIA B KOJIMYSCTBE BelmecTBa 1 MOJb, 3aHUMaeT o0beM Vo.
KakoB 00beM raza, B31TOr0 B KOJMYECTBE BEIIECTBA 2 MOJIb, TIPU TABJICHUU 2po U TeMuepaType 2Tq?
1) 4Vo. 2)2Vo. 3) Vo. 4) 8V,

A32. Tlpu Temnepatype 2 To ¥ TaBICHUH Po KOJIMIESCTBO BEMIECTBA HIICALHOTO T'a3a, PABHOTO | MOJIb, 3aHIMaeT 00beM Vo.
KakoB 00beM HIeanbHOTO ra3a, KOJIMYECTBO BEUIECTBA KOTOPOTO PaBHO 2 MOJIb, TIPH TOM K€ JIABJICHUU Po M TEMIIEepaType
To?

14Ve 2)2Vo 3)Vo 4)8V..

A33. Kuciopos HaxoauTes B cocyie BMectuMocThio 0,4 M3 noa nasnennem 8,3 - 10° Ila u nipu Temneparype 320 K. Yemy
paBHa Macca kuciaopoaa?
2kr. 2)04xkr. 3)4kr. 4)2-10 Bkr.

A34. Azor maccoii 0,3 kr npu Temmneparype 280 K okaswpiBaeT maBieHHE Ha CTEHKH cocyna, pasHoe 8,3 * 10* Ila. Yemy
paBeH o0beM raza?
Do3md 2)33m: 3)0,6m. 4)60 M.

A35. B 0HOM M3 ONBITOB CTAJId HArpeBaTh BO3AYX B COCYJle MIOCTOSHHOTO oObeMa. [Ipu 3TOM Temrmeparypa Bo3jiyxa B
cocyJle TIOBBICHJIaCh B 3 pasza, a ero JaBlieHHe BO3pocio B 2 pa3a. Okasanoch, 4TO KpaH y cocyna ObLI 3aKPBIT IJIOXO0 H
4yepe3 Hero IpocavuBajcs Bo3yX. Bo CKOJIbKO pa3 n3MeHMIach Macca Bo3/yxa B cocye?

1) yBenmmumnacs B 6 pa3s 2) yMeHbIIMIIACh B 6 pa3

3) yBemmumiiack B 1,5 paza 4) ymenpmunace B 1,5 paza

. O6BeM BOJOPOA, KOJTHYESCTBO BEIIECTBA KOTOPOTO PaBHO 3 MOIb, B COCYE MPH TEMIIEpaType U JaBICHUH
A36. O06 , 3 , 300 K ,
paBer Vi. UeMy paBeH 00beM KHCIIOpOJIa, KOJTHMYECTBO BEIIECTBA KOTOPOTO TAKXKE PaBHO 3 MOJb, B COCYyIE IPHU TOH Ke
TEeMIepaType U TOM Ke JaBICHUH?

1) Vi 2) 8V, 3) 24V, 4) \

A37. Ppiba mmaBaeT B pPaBHOMEpPHO IIPOTrPETOM BoOJOEMe. YMEHbIIAs JIaBJICHUE Ha IIaBaTEeNbHBIM ITy3bIpb, OHA
NOJIHUMAETCS K MOBEpXHOCTH Boxbl. (Macca Bo3ayxa B my3bIpe nocrosiHHa.) [Iponecc u3aMeHeHus mapameTpoB Bo3jiyxa B
IUIABaTEILHOM ITy3bIpE PHIOBI MOXKHO CUHUTATh

1) annabaTHbIM 3) U30XOPHBIM

2) n300apHBIM 4) M30TEepPMHYECKUM



Tema 3
Al. OT KakMX MaKpOCKONHMYECKHX INapaMeTpOB 3aBUCUT BHYTPEHHSS 3HEPrus Tena?
1) Tonbko OT TeMIepaTypsl Tema. 3) Ot Temnepatypsl Tejla U pacCTOSHUS OT TeNa A0 MOBEPXHOCTH 3eMIIH
2) Ot Temneparypsl U CKOPOCTH JBIDKEHUS Tena. 4) Ot Temnepatypbl 1 00beMa Tena.

A2. Kak u3aMeHsieTcsl BHYTPEHHSISI SHEPTHS TeJla MPH MOBBIIICHAH €r0 TeMIepaTypbl?
1) YBenuauBaercsl. 3) V razoo0pa3HbIX Tell YBEIUIHBACTCA, Y KUAKUX U TBEPIBIX TSNl HE U3MEHACTCS.
2) YMeHbIIaeTcs. 4) Y 1a3000pa3HbIX TN HE U3MEHACTCS, Y )KUIKHUX M TBEPABIX TE YBSIUUUBACTCS

A3. B MeTa)uim4ecKkoM CTEpXKHE TETIIO000OMEH OCYIIECTBIIAETCS NPEHMYIIECTBEHHO IyTEM
1) u3nydyeHuss  2) KOHBEKIMU  3) TEIUIONPOBOAHOCTU  4) U3IY4YEHUS U KOHBEKIUU

A4. B kactprone ¢ BOJOH, IMOCTaBJICHHON Ha 3JIEKTPOIUIMTY, TEIUIOOOMEH MEeXJIy KOH(OPKOW M BOJON OCYIIECTBISETCS
myTeM

1) uznydenus ; 2) KOHBEKIIMU ¥ TEIUIOPOBOAHOCTH

3) TerIonpoBOAHOCTH;  4) U3MyYEHHUs U TEIJIONPOBOTHOCTH

AS. MeTalmudecKkuii CTep)KeHb HarpeBaroT, IOMECTHB OJMH €ro KOHell B miaMs (cM. puc.) Yepes
HEKOTOpPOE BpEeMs TeMIlepaTypa MeTaia B TOYKEe A MOBBICHTCS. JTO SBJICHHE MOKHO OOBSICHUTH
nepeaadeii SHEPTUK OT MEeCTa HarpeBaHMA B TOUKY A

1) B OCHOBHOM ITyTEM TEIUIOIPOBOJHOCTH

2) myTeM KOHBEKIIH U TEIJIONPOBOJHOCTH

3) B OCHOBHOM ITyTEM JIYYHCTOTO TEIIOOOMEHA

4) myTeM TeIUIONPOBOAHOCTH, KOHBEKIIUH U JIyUUCTOTO TeNI000MeHa IIPUMEPHO B PaBHOI Mepe

A6. Metannudeckyto TpyOKy O4eHb MaJIOTO TUAMETpa, 3alassHHYIO C IByX CTOPOH

U 3al0JHEHHYI0 TIa3oM, HarpeBaloT (cM. puc.) UYepes HEKOTopoe BpeMs
TeMIepaTypa rasa B TOYKE A IOBBIIIACTCS. DJTO SBICHHE MOXHO OOBSCHUTH
nepeaaveil SHEprul OT MecTa HarpeBaHus B TOUKY A

1) B OCHOBHOM IIyTEM TEILIONPOBOIHOCTH

2) B OCHOBHOM ITyT€M KOHBEKLHUH

3) B OCHOBHOM IIyTEM JIyYHCTOTO TEILIOOOMEHA

4) myTeM TEeIUIONPOBOJHOCTH, KOHBEKLHH H JIyYHCTOrO TEIFIOOOMEHA B PaBHOW Mepe

A7. Ha 3emie B orpoMHBIX MacmTabax OCYIIECTBISIETCS KPYTOBOPOT BO3AYIIHBIX Macc. [IBMKeHHE BO3IYIIHBIX Macc
CBSI3aHO MTPEUMYIIECTBEHHO C

1) TenIONPOBOTHOCTHIO U U3ITYYECHHUEM 2) TemI0NpPOBOJHOCTHIO

3) uznyueHuem 4) KOHBEKIIHEH

AS8. Kakoii Buz TeruooOMeHa omnpenesieT nepenady sHeprun ot ConmHia k 3emie?
1) B OCHOBHOM KOHBEKIIUSI ~ 2) B OCHOBHOM TEILIONPOBOIHOCTh
3) B OCHOBHOM m3ny4yeHHe 4) Kak TeIUIONPOBOJHOCTh, TaK U H3JIyYCHHUE

A9. Tpu Meramueckux Opycka HNPHUBEIHM B COMPUKOCHOBEHHE, KaK MMOKa3aHO Ha pucyHKe. CTpenku
VKa3bIBAalOT HAmpaBieHue Temionepenaun. CpaBHHTE TeMIeparypsl OpyCKOB mepea  HX
COIMPUKOCHOBECHHUEM.

1) T1>T>Ts 3) T>T,=Ts

2) T1<T>T3 4) T1=T>T3

A10. Teno A HaxoIUTCs B TEIUIOBOM paBHOBecuu ¢ TejoM C, a Tesio B He HaxoIuTCs B TEIIOBOM paBHOBecuHu ¢ Tenom C.
Haiinute BepHOE yTBEpKICHHE.

1) Temneparypsl Tenn A 1 B oiHaKOBEI 2) remneparypsl Ten1 A, C 1 B o1nHaKkoBbI

3) rena A 1 B HaxoasTCsI B TEIUIOBOM PaBHOBECHH 4) Temnepatypsl Tes1 A U B He 01TMHAaKOBBI

All. YtoOBl 94emoBEeK MOT CYyNIECTBOBATH MPH Pa3HOW TeMIIEpaType OKPYKAIOIICH Cpeibl, BHYTPEHHUC PETyISATOPHBIC
MEXaHU3MBI )KH3HECITEIIFHOCTH OPTaHN3Ma YelloBeKa JCHCTBYIOT TakK, YTO

1) MeXay YemoBEUECKHMM OPraHM3MOM M OKpYXKaromei cpenod mpu moOod TemmepaType MOANEPKHBAETCS TEIUIOBOE
paBHOBecHE

2) npu 6oJiee BRICOKOW TEMIIEPATYPe OKPYIKAIONIECH cpeibl YBEIMIMBACTCS TETUIOOTAa9a OpraHiu3Ma 4ejloBeKa, a mpu OoJee
HU3KOW — YMEHBIIIAETCS

3) npu GoJiee BHICOKOW TeMIepaType OKpYyKaroIel cpebl YMEHbBIIIaeTCsl TeIJIO0TAada OpraHu3Ma JeloBeka, a mpu oojee
HU3KOI — yBEIMYUBACTCS



4) YPOBEHDb TCIJIOOTAAYN OT OpraHniMa noAACpKUBACTCA MOCTOAHHBIM HE3aBUCUMO OT TCMIICPATYPbL Opr)KaIOHleﬁ Cpeabl

A12. BHyTpeHHsIs SHEpTrHs MOHETHI YBEITUUYUTCS, €CITH €€
1) HarpeTs; 3) noAHATH HaJl TIOBEPXHOCTHIO 3eMIIN;
2) 3aCTaBUTh JBUraThCs C OOJIBILIEH CKOPOCTHIO; 4) omyCTUTH B BOAY TOIl ke TeMIepaTypsbl.

Al13. WnpeanmpHBIH Ta3 MOJIYYHJI KOJWYECTBO TEIIOTHI, paBHOe 300 JIk, m coBepmma pabdoty, paBHyro 100 JIx. Kak
M3MEHWIJIACh NIPU 9TOM BHYTPEHHSISI SHEprusi ra3a?

1) YBenmunnace Ha 400 x.  3) YMmenpmmnach Ha 400 k.

2) Yeenmuunach Ha 200 JIx.  4) Ymenpmunack Ha 200 k.

Al4. UneansHblit ra3 coBepumma paboty, paBHyro 100 JIx, M oTAan KoiudecTBO TeIuloTsl, paBHoe 300 JIx. Ilpu
9TOM BHYTPEHHsISI SHEpPIUs raza:

1) ysenmmuunacs Ha 400 [Ix;  3) ymensmmiacs Ha 400 JIx;

2) ysemmumnack Ha 200 Ix;  4) ymesnsmmiach Ha 200 J[x.

A1S. VneanbHblii ra3 coBepuiwi padory, pasuyto 300 /x. Ilpu aToM BHYTpeHHsst SHEprus ero ymeHbmmiack Ha 300
Jx. B aTom miponiecce ras:

1) otman 600 Ix; 3) momyuwn 300 JIx;

2) otman 300 Ix; 4) He OTHaBal U HE MOTyJall TCTUIOTHI.

A16. WneanbHbIi ra3z copepmmi padoty, paBHyto 300 k. IIpu 3ToM BHYyTpeHHss SHeprus ero yBenuamiaach Ha 300 k.
B stoM nporniecce ras:

1) otman 600 Ixx; 3) momyumn 600 Ix;

2) otman 300 Ix; 4) momyuwmn 300 JIx.

Al7. Kak wu3MeHseTcs BHYTPEHHSAS JHEPTus HJICAIBHOIO ra3a IPHU MOBBIIICHHM €ro TeMIepaTypsl B 2 pasza Ipu
HEM3MEHHOM 00beme?

1) YBenmnunBaercs B 2 paza.  3) YBenMuMBaeTCs WM yMEHBIIACTCS B 3aBUCUMOCTH OT U3MEHEHHMS 1aBIICHHS.

2) YmMeHbIIaercs B 2 pasa. 4) He n3meHnsercs.

A18. Kak m3MeHsieTcs BHYTPEHHSI BSHEPrHs HACAJbHOTO Ia3a NpPH IOHIKEHHH €ro TeMIeparypsl B 2 pas3a HIpH
HEM3MEHHOM 00beme?

1) YBenuuuBaercs B 2 pasa. 3) YBenuuuBaeTcs WM yMEHBIIAETCS B 3aBUCUMOCTH OT H3MEHEHHS JTaBJICHUS

2) YmeHsblIaercs B 2 pasa. 4) He u3mensercs.

A19. Kak u3mensieTcst BHyTPEHHSISI SHEPTHS UI€aTbHOTO ra3a MpU ero H30TEPMUIECKOM paciiupeHun?
1) yBenmuuBaercs; 3) yBEIHUMBAETCS MIIM YMEHBIIACTCS B 3aBUCUMOCTH OT CKOPOCTH U3MEHEHHs 00beMa V ;
2) yMeHbIIaeTcs ;  4) He U3MEHAeTCA

A20. B kakoM TEIUIOBOM IMPOIECCe BHYTPEHHSISI SHEPIus HJCATbHOIO ra3a MOCTOSHHOW MAacChl HE HM3MEHSETCS NpU
Mepexo/ie €ro U3 OJHOr0 COCTOSIHUSI B Apyroe?

1) B m300apHOM; 3) B aanabaTHOM

2) B U30XOPHOM,; 4) B U30TEPMHUIECCKOM

A21. B repMeTHYHO 3aKPBITOM COCY/A€ HaXOMUTCA OJHOATOMHBIM WIEaNbHBINA Tra3. Kak M3MeHUTCS BHYTPEHHSS DHEPTUS
ras3a Ipy NOHIKEHUH €r0 TEMIIEPaTypsl?

1)yBenmuuaunTcs; 2) yMEHBIINTCS

3) YBEIMYHTCS WIIH YMEHBIIUTCS B 3aBUCHMOCTH OT aTMOC(EpHOro naBieHus; 4) He U3MEHHUTCS

A22. OnHOATOMHBIN WJEATBbHBIN Ta3 B KOJWYECTBE OJHOTO MOJIS COBepIIaeT pabdoty, paBHyro 2700 [k, mpu 3TOM K Tazy
OBbUIO MOJBE/ICHO KOJIMYECTBO TEIUIOTHI, paBHoe 3,2 k/bxk. HauwampHas Temmneparypa rasa pasHa T1 = 100°C,
KOHe4YHasl TeMIlepaTypa paBHa

1) 60°C  2) 140°C 3) 160°C 4) 473°C 5)573°.C

A23. BHemHuMHU CUJIaMH HaJ HJEaIbHBIM OJHOATOMHBIM ra3oM, KOJIMYECTBO KOTOPOro paBHO 1,5 Mons, coBeplieHa
pabora, paBuas 3600 Ik, npu 3ToM Temreparypa rasa yseianumwiach Ha 230°C. KosmuectBo Teruorsl Q, mosxydeHHOE
ra3oM B 3TOM IPOLECCE, PABHO

1) 700 x ~ 2)4300 x  3) 5805 x  4) 6270 x  5) 7900 Tx

A24. Ha pucyHKe TpHUBEACHBI TpadUKd H3MEHEHHS CO BPEMEHEM TeMIepaTyphl YeThIpex
BelecTB. B Hayane HarpeBaHWsi BCe STH BELIECTBA HAXOAMJIMCh B JKUAKOM cocTosinnu. Kakoe u3
BEIIECTB MMECT HAUOOJIBIIYIO TEMIICPATYPY KUTICHHS?



n1 22 33 44

A25. Tlpu mepenaye TBEpOMY TEIly Maccoil M KoJIMYecTBa TEIUIOTHI, paBHOTO Q, TemmnepaTypa Tena moBbicwiach Ha AT.
Kaxoe 13 npuBeIeHHBIX HUKE BBIPAXKEHUHN OIMpeesieT YAeIbHYI0 TeIIOEMKOCTh BEIECTBa 3TOro Tena?
1)Q/m. 2)Q/AT. 3) Q/mAT. 4) QmAT.

A26. Tlpn KpHUCTaIM3alMKA OKCHAA YITIEPOaa CPEIHssS SHEPIUs CBA3M KaKIOH MOJEKybl yMeHbmaeTcs Ha 2,2-1072 k.
CrenoBaresbpHO, P KPUCTAIM3AIKMK 3TOTO BEIIECTBa, B3SATOro B Komuuectse 0,1 MoJb,

1) Beigensercs 2,2 10 "2 I TemIoThl 2) morsnomaercs 2,210 22 JIx TemnoTs!

3) Bemensetcs 132 JIx TeToTh 4) mormomaeTcs 132 JIK TETIOTHI

A27. B nedb MOMECTHIIM HEKOTOPOE KOJMYECTBO altOMHUHHMA. [uarpamma u3aMeHEeHUs
TeMIIepaTypbl aJlOMUHUS C TEYCHHEM BPEMEHU IOKa3aHa Ha pucyHke. Iledsr mpu
MIOCTOSIHHOM HAarpeBe MepeAaeT aJlOMUHUIO KOJIHYECTBO TEIJIOThI, paBHoe 1 k/[x B
MuHyTy. Kakoe KOJIWYecTBO TEIUIOTHI MOTpebyeTcs NSl TUIaBJICHUS aIOMHHHUS, YKe
HarpeToro JI0 TEMIIEPATypPhl €T0 IIABICHUS?
1) 5 x/Ix 2) 15 xJIx 3)20x/x  4)30 xx
4 cemecTp

Tema 4,5

A1l Tok B MeTaiuiax co3gaeTcs IBUKEHUEM

1) 37€KTpOHOB 2) TOJIbKO TIOJIOKUTEIBHBIX HOHOB

3) OTpUIIATENBHBIX U MOJIOXKHUTEIHLHBIX HOHOB  4) TOJIBKO OTPHIIATEIHHBIX HOHOB

A2. Cuna Toka B MPOBOAHHKE U3MeHsieTcs mo 3akoHy | = kt, rme kK = 10 A/c. 3apsn,
OPOIIE/ININI Yepe3 IONepevyHoe CeYeHne MPOBOJHUKA 3a BpeMs t = 5 ¢ OT MOMeHTa
BKJIIOUYEHHS TOKA, PABEH

1)25Kn 2)50Kn 3) 75 Kn 4)125Kn  5)250Kx

A3. Ecim HanpsHDKCHUC MCXKAY KOHIAMHW ITPOBOAHHKA U €TI0 JJIMHY YMCHBIIWUTH B 2 pasa, TO CHhJia TOKa, IMMPOTCKAKIICTO Y€PE3

MIPOBO/IHUK,
1) ymeHsImmTCs B 2 pasza 2) HE H3MEHUTCSA
3) yBenmuutcs B 2 paza 4) ymeHbIIATCS B 4 pas3a

A4. Ecnu yBenn4nTh B 2 pa3a HANPSDKCHHE MEXLy KOHIIAMH POBOJIHHKA, a IJIOIIAIb €T MONePeYHOrO CEYeHUS] YMEHBIIUTD B
2 pa3a, TO CHJIa TOKA, TPOTEKAIOIIET0 Yepe3 IPOBOIHIK,

1) yBenmuuted B 2 pasza 2) yMeHbIIUTCA B 2 pa3a

3) HE U3MEHUTCS 4) yenmuuuTcs B 4 paza

AS. CompotuBineHue Mexay ToukaMu A u B anekrtpudeckod 1ienw,
MIpeICTaBIeHHON Ha PUCYHKE, PAaBHO
1) 140m 2)80m 3)70m 4)6Om

A6. ComnporuBieHue Mexay ToukaMu A u B osnexkrpuueckod 1enw,
MPeJCTaBIEHHON Ha PUCYHKE, PaBHO
)30m 2)50m 3)80m 4)210m

A7 B memu, cxema KOTOpoW HM300pakeHa Ha PHUCYHKE, CONPOTHBIECHHE Ka)XJIOTO M3
YeThIpeX pe3ucTopoB paBHO 4 OM. Ob1iee CONPOTHBIICHNE LIETH PAaBHO
)20m 2)40m 3)80m 4) 16 0Om

AS. JIBa mpoBOIHNKA, NMEIOIINE OIMHAKOBOE CONPOTHBIEHHE R, coennHEHBI mocienoBarenbHo. VX olIiee compoTHBICHNE
paBHO 6 OMm. Ecim mociieioBaTeIbHO ¢ HUMH BKIIIOUMTH €III€ OJWH MTPOBOIHHUK CONPOTHBIICHHEM R, TO 00Iee cOmpoTHBICHNE
MIPOBOTHMKOB CTAHET PABHBIM

1)180M  2)120m 3)9Om 4)2 Om

A9. B neny, cxemMa KOTOPO# H300pa)keHa Ha PUCYHKE, CONMPOTHBICHHUE KaXIOTr0 Pe3nucTopa
paBHO 3 Om. ITonHOE COMPOTHBIICHHE LU PABHO

1) 12 Om 3) 50m

2)7,5 Om 4)4 Om

A10. Kak u3MeHHTCsI CONPOTHBIIEHHE LIETTH, U300pakeHHOW Ha PUCYHKE, NP 3aMbIKaHUU Kitoua K?
1) ymeHbIIUTCS
2) yBEIMUUTCS



3) HEe U3MEHHTCS
4) YMEHBIINUTCS WM YBEJTUYUTCS B 3aBUCUMOCTH OT COOTHOIIEHHS MEX/Ty CONPOTUBIICHUAME R1 1 Ry

All. Jlns yBenMueHUs] HaKajga JIaMIbl (CM. PHCYHOK) CIEAyeT MOAKIIOYUTH JOMOJHUTEIBHOE
COIPOTHUBJICHHUE K TOYKAM

HDAuB 3)CubD

2)BuC 4)KulL

A12. Ha pucyHke n300paxkeH rpaduk 3aBUCHMOCTH CHIIBI TOKa B TIPOBOJHUKE OT HAIPSIKESHUS
Ha ero KoHuax. Yemy paBHO CONPOTHUBIICHUE IPOBOTHUKA?
1)0,1250m 2)20m 3)160M 4)8Om

A13. IBa nmpoBOAHUKA COEIUHEHBI IOCJIEIOBATEIbHO U IMOAKIIOYEHBl K HUCTOYHUKY TOKA.
Hanpsxenue Ha nepoM npoBojgHuke 60 B, Ha Bropom — 20 B. CpaBHuTe conpoTHUBICHHE
R1 nmepBoro nmpoBogHUKa C CONMPOTHBICHUEM R 2 BTOPOro NpoBOIHKKA.

DRi=R; 2)R1= 3R 3)R.=3R; 4)Ri= 4R,

Al4. K ucrounuky toka ¢ OJIC = 6 B moxkmrounnu peocratr. Ha pucyHke mokaszan
rpaduK U3MEHEHHS CHJIBI TOKAa B PEOCTATE B 3aBHCHMOCTH OT €TO CONPOTUBICHUSA. Yemy
paBHO BHYTPEHHEE COIPOTHBIICHIE UCTOYHHKA TOKA?

1) 0Om 3) 0,5 Om

2) 1 Om4)2 Om

Al5. Dnextpuyeckas Iemb COCTOUT M3 HcTouHMka Toka c¢ DJJIC, paBHoili 12 B,
BHYTpPEHHUM conpoTtuBieHneM 1 OM u pesuctopa comnpotusieHreM 5 Om. Cua Toka B Iend paBHa
1)60A 2)12 A 3)2,4A 4H2A

A16. K HCTOYHMKY TOKa C BHYTpeHHUM compoTusieHreM 0,5 OM MOIKIIOUMIN peocTar.
Ha pucyHke mnokasaH rpaduk 3aBUCHMOCTH CHJIBI TOKa B peocraré OT €ro
conpotusieHus. Yemy paBHa 3/1C ucrounuka Toka?

1)12B 3)4B

2)6B  4)2B

Al7. K momocam 6arapen u3 IByX HCTOYHHKOB, Kaxuerid ¢ 9JIC 75 B u BHyTpeHHUM
conpoTuBieHreM 4 OM, MOJBEACHHI JIBE€ MapajulebHbIe MEIHbIE IHUHBI conpoTHBIeHHeM 10 Om
kaxas. K KOHIIaM IIWH ¥ K UX CepeMHaM TOKII0UYEHBI JIBE TaMIOYKU conpoTuBieHueM 20 Om
kaxas. Eciu npeHeOpedb CONMpOTUBICHUEM MOIBOASIIMX MIPOBOJOB, TO TOK B TIEPBOM JaMIIOYKe
paBeH

DHI1A 2) 2A 3)3A 4)4A 5)5A

A18. Dnextpuueckas LeNb COCTOMT M3 JABYX HCTOYHHUKOB, Kaxnplii ¢ DJIC 75 B u BHyTpeHHUM
comporuBieHueM 4 OM, u Tpex conporuieHnit R1 = 30 OM, R, = 20 Om u R3=10 OM, BKJIFOUCHHBIX B
IIeTIb, KaK MTOKA3aHO Ha pUCYHKe. B Takoii nenu Tok, TeKyImuii yepes repBoe CONpOTHBIIEHHUE, PaBEH
1)1IA  2)2A 3)3A 4) 4A 5) 5A

A19. Tlpu 3aMBIKaHUK UCTOYHHWKA TOKA Ha BHEIIHee compoTurieHne 4 OM B rienu npotekaet Tok 0,3 A, a mpu 3aMBIKaHUH Ha
conporusieHre 7 OM nportekaet Tok 0,2 A. OnpenenuTe TOK KOPOTKOTO 3aMBIKAHISI TOTO HCTOYHHKA.
1,2A 2)0,5A 3)0,9A 4H2,1A 5) 1,6 A

A20. VICTOYHMKH TOKa, NMEIOIINE OJMHAKOBBIC BHYTpPEHHHE CONpOTUBIeHUS I = 0,5 Owm,
MOJIKIIOUYEHBl K PEe3UCTOpaM, KaXOBIH M3 KOTOphIX HMeeT comportuBieHne R. DJIC
ncrouyHukoB Toka E1=12B, E;=6B. Onpenenure BennunHy cOnpoTHBIEHUS R, mpu KOTOpom
TOK, IPOTEKAIOIIUI uepe3 UCTOUHUK E2, paBeH HyIO.

1) 12 Om 2) 6 Om 3)40m 4) 5 Om 5) 1 Om

A21. Tlepememias 3apsi B IEPBOM IPOBOJHUKE, DIIEKTpHUYECKOe 1ojie coBepiuaet pabory 20 [Ix. Bo Bropom npoBosHUKE MpH
MIEPEMEIIEHUN TaKOTO )K€ 3apsi/ia IEKTPUIECKOE MOJIE COBEPIIACT

paboty 40 Ix. OTHOIICHHE HanpsOKEHUH Ha KOHIIAX IMEPBOTO BTOPOTO MMPOBOJIHUKOB PABHO
N1:4 2)1:2 3)4:1 4)2:1



A22. Tlpu npoX0oXICHUH 10 NPOBOIHHUKY JIEKTPUUECKOTO TOKA CHION 5 A B TeueHHe 2 MUH coBepiuaercs pabora 150 xJx.
YeMy paBHO CONPOTUBJIECHUE IPOBOAHUKA?
1)0,020m 2)500Mm 3)3 xkOm 4) 15 kOm

A23. Uemy paBHO BpeMs MPOXOXKICHHUS TOKa IO MPOBOJHUKY, €CIU MPH HANpPsDKEHUM Ha ero koHmnax 120 B coseprmaercs
pabota 540 k/[x? ConpoTuBieHue MpoBogHUKA 24 OM.
1) 0,64c 2) 1,56¢ 3)188c 4)900 ¢

A24. B anmekTpoHarpeBaresie ¢ HEM3MEHHBIM CONPOTHBIICHHEM CITHPAIM, Yepe3 KOTOPBIH TEYET MOCTOSIHHBIN TOK, 3a Bpems t
BBIZIENAETCS KOMMIecTBO TeIoThl Q. Eciu crity Toka M BpeMs t yBEIMYHUTEH BIBOE, TO KOJMYECTBO TEIUIOTHI, BEIICIHUBIICHCS B
Harpesarese, OyJIeT paBHO

)Q 24Q 3)8Q 4)10Q

A2S5. JIBe IpOBOJIOKM OAMHAKOBOMW JUTMHBI M3 OJJHOTO U TOTO JK€ MaTepHala BKJIIOYEHBI II0CIIeJ0BATEIBHO B 3JIEKTPHIECKYIO
uenb. CeyeHue NepBoi MPOBOJIOKK B 3 pa3a OoJiblie cedeHus BTopoil. KoiandecTBo TEIoThl, BBIIENsEMOE B €AMHUIYY BPEMEHH
B [IEPBOMU IIPOBOJIOKE,

1) B 3 pasa Gouibliie, 4eM BO BTOpOU

2) B 3 pasza MeHbIIIe, YeM BO BTOPOMH

3) B 9 paza 6oJblie, 9eM BO BTOPOH

4)B pa3 MEHbITIe, YeM BO BTOPOH

A26. Ha mitenceapbHBIX BHIIKaAX HEKOTOPBIX OBITOBBIX JJCKTPHUYSCKUX MPUOOPOB MMeeTcs Haamuch: 6 A, 250 B. Onpenenure
MaKCHUMAaIIbHO JOMYCTHMYIO MOIIHOCTE 3JIEKTPOIPHOOPOB, KOTOPBIE MOYKHO BKITIOYATh, HCIIONB3YS TAKHUE BHIIKH.
1) 1500 Bt 2)41,6 BT 3)1,5Bt 4) 0,024 Br

A27. TlasanpHUK, paccuMTaHHBI Ha HampsbkeHue U; = 220 B, moxakmrounnu B ceTh ¢ HampsbkeHueM U, = 110 B. Kax
HM3MEHWIaCh MOIIIHOCTh, MOoTpebnaeMas nasabHUKOM? (CONpOTHBICHUE CITUPAIN NasUIbHUKA CYUTATh IIOCTOSHHBIM. )

1) ymeHbIIIIACH B 4 pa3a 2) yBenuumiach B 2 pasa

3) yMeHbIIMIACh B 2 pasza 4) yBenuumiiach B 4 paza

A28. JIee nammoukn MomrHOCThI0 P1=100 Bt 1 P>=500 Bt BKIIOUMIM B 1es mapamiensHo. Kakas n3 HuX obnamaeT O0OIbIInM
CONPOTHUBIIEHUEM U BO CKOJIBKO paz?
1) R1=5R2 2) R2=5R1 3) R1=4R2 4) R2=4R1 5) R1=R2

A29. B aiekTpuveckod IUTUTKe, paccuuraHHOW Ha HampspbkeHue 200 B, umeercs 2 crnupamun (Ri>Rz). C momormipio
HEepeKIoyaTeIss MOXKHO BKIIOYHTH OJHY CIIMpallb, ABE IOCIEAOBATENbHO WM JBE HapajuienbHo. UToObl ObICTpee 3akuIen
YalHUK, HY’KHO BKJIFOUUTb ...

1) cimpans ¢ conpoTuBneHnem Ry 2) cumpais ¢ COnpoTHBIEHHEM R»

3) ABe ciMpaiy MOCIeA0BATEIHHO 4) nBe crupany napanieabHoO

5) cioco6 BKIIIOYEHHUS HE BIHSIET Ha BPeMs 3aKUITaHU

A30. DnexTpuveckuil YaHUK UMeeT ABe OOMOTKH. [Ipw MOOKIFOUYEHWH OJHOW M3 HUX K MCTOYHHKY TOKAa BOJA B YalHUKE
3akumnaeT depe3 120 c, npu nmojkiaroueHuu Apyroi — uepe3 240 c. Uepes CKONBKO CEKyH] 3aKHIUT BOJAA B YallHUKE, €CIIU
0OMOTKH NOAKIIIOYNTH MapauIenbHO?

1)48 ¢ 2)60c 3)72¢c 4)80c 5)9%c

A31. KoadunueHnTt noae3Horo AeicTBrs OAIeHHOTO KpaHa, COBepIIaroniero 3a 1 ¢ pabory Mo MOAHATHIO TPy3a, PAaBHYIO
1,1 x/Ix npu cuie Toka B anekTpoasurareie 10 A n HanpspbkeHun Ha HeMm 220 B, paBen
1)50% 2)25% 3)40% 4)80% 5)11%

A32. Ompenmenute cuily TOKa B OOMOTKE  JIBUTATeNls  JJEKTPOIOE3]a, pa3BUBaromero cmiy Taru 6 kH, ecmm
HampspKeHUe, TOJBOAMMOE K JBuraTento, paBHo 600 B u moe3n nBmkeTcs co ckopocThio 72 km/4, KoaguimeHT noae3Horo
newctBus apurarens 80%.

1)75A 2) 125 A 3)175A 4) 200A 5) 250 A

A34. TlepeHoc BellecTBa NPOUCXOAUT B CIIy4ae MPOXOKACHUS INEKTPUIECKOr0 TOKa Yepes
1) MeTasIBl ¥ MOTYPOBOTHUKA 2) MOyIPOBOAHUKHU M JIEKTPOJIHUTHI

3) ra3bl ¥ NOIXYIPOBOIHUKH 4) AEKTPOJIUTHI U Ta3bl

A35. B deThIpexBaJIeHTHBIH KpeMHHH J00aBWIM B TIEPBOM Cllydae TPEXBAJICHTHBIM WHIWNA, a BO BTOPOM cliydae
MATUBaJCHTHBIN Gochop. Kakum THIIOM POBOIMMOCTH B OCHOBHOM OYIET 00J1aaTh IMOJYIPOBOJIHUK B KOKIIOM ciydae?
1) B IepBOM citydae ABIPOYHOM, BO BTOPOM CIIy4ae DJIEKTPOHHON 3) B 000HX CITyJasix JIEKTPOHHOMN



2) B IEpBOM Clly4ae 3JIeKTPOHHOH, BO BTOPOM Cllydyae AbIPOYHON 4) B 00oux ciyvasix AbIPOYHOM

A36. KakuM THIIOM IPOBOJMMOCTH 00J1a1a10T MOy IPOBOIHUKOBBIE MAaTEPHAIIBI C AKLEIITOPHBIMU PUMECSIMU?
1) B OCHOBHOM 3J1€KTPOHHOM

2) B OCHOBHOM JBIPOYHOM

3) B paBHOM CTETICHH DJICKTPOHHON U BIPOTHOM

4) noHHOH

A37. Kakoli TUI IPOBOJUMOCTH TpeoOIaacT B MOJTYIIPOBOJHUKOBEIX MaTepHaiaX ¢ JOHOPHBIMH MPUMECIMU?
1) 3IEeKTpOHHBIH

2) IBIPOYHBIH

3) B paBHOH CTENEHU AJIEKTPOHHBIHN U ABIPOUHBIN

4) nOHHBIN

A 38. DnexTpuveckuii TOK B razax 00yCIIOBJICH YIOPSI0YCHHBIM JIBIKCHHEM
1) TOIBKO AIEKTPOHOB 2) TOJIBKO OTPHULIATEIIBHBIX HOHOB
3) TOJBKO MOJOXKUTEIHLHBIX HOHOB 4) OTpULIATENBHBIX U TOJOKUTENBHBIX HOHOB, JIEKTPOHOB

Tema 6,7

Al. Ha pucynke m300pa’keH NMPOBOJHHK, Yepe3 KOTOPBIM TedeT AJIEKTpUYecKHuil Tok. HampamieHuwe Toka
yka3aHo cTpenikoi. Kak HampaBiieH BEeKTOp MAarHUTHOM MHIAYKIUU B Touke C?

1) B mmockocTH yepTexa 1

2) B IJIOCKOCTH UepTexa |

3) oT Hac MEePICHANKYIAPHO TUIOCKOCTH YepTerka HaM MEePICHINKYIIAPHO IIIOCKOCTH YepTeka
4) K HaM TIEPIICHANKYIIPHO IIOCKOCTH YepTexka

A2. Ha pucyHke wu300pakeH IPOBOIHHK, Yepe3 KOTOPHIH TeUeT JJICKTPHUSCKUN TOK.
Hanpasnenune TtoKa yKkazaHO cTpenkod. Kak HampaBiieH BEKTOp MarHUTHOW WHITYKITHH
B Touke C?

1) B mIockoCTH uepTexka |
2) B MIJIOCKOCTH UepTexa |

3) OT HAC NCPINCHAUKYISIPHO IJIIOCKOCTHU YEPTEIKA HAM MEPHCHAUKYIIIPHO IIJIOCKOCTH YEPTEIKa

4) X HaM TNIepHEHANKYJISIPHO TNIOCKOCTH YepTeXa

A3. Ha kakoM pHCYHKe NpaBHIbHO H300pakeHa KapTHHA JIWHUH WHAYKIMA MAarHUTHOTO IIOJISl JUTMHHOTO ITPOBOJHHUKA C
MIOCTOSTHHBIM TOKOM, HalpaBJIeHHBIM MEPIEHANKYIISPHO TNIOCKOCTH YepTeXa «Ha Hac»?

11 2)2 3)3 4)4

A 4. Ha crone paaoM IpyT ¢ ApyroM IOMEIIEHB! IBe MAarHUTHBIE cTpeiku. Kaxkmas mapa CTpenok HaxXxOTUTCS B COCTOSHHUH
paBHOBecHs. Kakoe U3 HUX SBISIETCS YCTOHYNBBIM?

A 5. DnexTpoH e, BIETEBUIMH B 3a30p MEXIy IIOJIOCAMU 3JIEKTPOMArHUTA, MMEET TOPU3OHTAIbHYIO
CKOpPOCTh  , IEPIIEHANKYJLIPHYIO BEKTOPY MHAYKIMK  MarHuTHOro mouist (cM. puc.). Kyzna Hampaiena

JeiicTByomas Ha Hero cuia Jlopenna — ?

1) OT Hac NepHeHANKYJISIPHO TIOCKOCTH PUCYHKA
2) K HaM u3-3a IUNIOCKOCTH PHCYHKa

3) TOPHW3OHTAIBHO BIIPABO B MIIOCKOCTH PUCYHKA
4) BepTUKAJIBFHO BBEPX B INIOCKOCTH PUCYHKA

A 6. DIeKTpOH ¥ NPOTOH BJIETAIOT B OJJHOPOHOE MAarHUTHOE T0JIe MEPIICHANKYIISIPHO BEKTOPY MarHUTHOM

MHIIYKLIMH Ha paccTosiHUU L pyr ot apyra co ckopoctsimu V U 2V. OTHOLIEHUE MOJYJIsI CHIIbI, JEWCTBYIOIEH Ha JJIEKTPOH CO
CTOPOHBI MAarHUTHOTO TIOJIS, K MOJIYJIIO CHJIBI, IEHCTBYIOIIEH Ha TPOTOH, B 9TOT MOMEHT BPEMEHH PaBHO

41 2)2:1 3) 11 4) 1:2

A 7. HC,Z[aJ'ICKO OT HOpsAMOro MNpOBOAHUKA C TOKOM JICTUT OTPpHULATCIIBHO
3apsrKCHHad 4acTula. B ot MOMCHT, KOrga 4yactula HaXoaUuTCsad B TOUYKE O, €
CKOPOCTb HaIIpaBJICHA IapalJIeJIbHO MOPOBOAY, a ﬂeﬁCTBylomaﬂ Ha HCC CcHla
J'[opeHua HaripaBJICHa

1) Takke Kak U BEKTOP

2) IPOTHUBOTIONOKHO BEKTOPY



3) mo kacareJIbHOM K OKPYXHOCTH pajuyca R Ha Hac
4) 1o KacaTeNbHON K OKPY>KHOCTH panuyca R ot Hac

AS8. DIJEKTPOH M 0-4acTHIa BJICTAIOT B OJHOPOJIHOC MAarHUTHOE MOJIC MEPICHAMKYISIPHO BEKTOPY MArHUTHON WHIYKIMH Ha
paccrostHuu L npyr oT mpyra ¢ OJMHAKOBBIMU CKOpOCTsiMH V. OTHOIICHHE MOJIYJS CHJIbI, JICHCTBYIOIIEH Ha 3JEKTPOH CO
CTOPOHBI MarHUTHOTO TIOJIS, K MOJYJIFO CHJIBI, IEUCTBYIONICH Ha 0-9aCTHILy, B ’TOT MOMEHT BPEMEHH PaBHO

H41 2)2:1 3)1:1 4) 12

A9. Kak wm3MeHHUTCS dYacToTa OOpamieHus 3apsHKCeHHON YacTHIBI B OJHOPOAHOM MArHHUTHOM ITIOJIE NPH YMEHBIIECHUH ce
ckopoctH B N pa3? (PaccMoTpuTe HEPEIATHBUCTCKHUI clTydai V«c).

1) yBenmuuTcs B N pa3 2) ysemmautcs B N° pa3

3) yBenuuurcs B N2 pas 4) He U3MEHUTCS

A10. /IBa nepBoHAYATIBHO MOKOSIIUXCS HIESKTPOHA YCKOPSIOTCSI B 3JEKTPHICSCKOM IOJIE: OMUH — C Pa3HOCTHIO MOTeHIHaoB U,
IpYyroii — ¢ pasHOCThIO0 moTeHHanoB 2U. YCKOpUBIIHECS 3EKTPOHBI MOMAAAI0T B OJHOPOJHOC MAarHHUTHOE MOJIE, JIHHUH,
HHAYKIUH KOTOPOTO MEPHEeHIUKYJISIPHBI CKOPOCTH JABHMXKEHMS AIEKTPOHOB. OTHOIIEHHE PaJuyCOB KPUBU3HBI TPAaEKTOPHIl
000HuX AIIEKTPOHOB B MarHUTHOM I10JI€ PABHO

1)1/4 Q12 3)( )2 4)

All. LIaCTI/II_[a Macchl M M 3apsaa ( ABMXKETCS IO OKPYKHOCTH B OHOPOJHOM MAarHMTHOM IIOJIC C HHZ[yKL[PIeﬁ BB IIJIOCKOCTH,
HepHeHHHKyHHpHOP‘I JIMHHUAM HHIAYKIOWH. Ecmm paanycC OKpY>XHOCTHU R, TO KHHCTUYCCKAsA SHCPTHUA YaCTHLIBI paBHA

Al12. B kamepe npubopa (cM. pHC.) CO3TaHO MAarHUTHOE IIOJIe, HAIPaBJICHHOE IMEPICHINKYISIPHO
IUIOCKOCTH PUCYHKa K HaM. B mpuOoOp BIETAIOT ¢ ONMHAKOBBEIMH CKOPOCTSAMH DPAa3HBIC YACTHIIBI,

ABJIIOIIUCCA TMPOAYKTAMU Pa3JIMYHBIX SACPHBIX peaKL{I/Iﬁ (SHGKT]I)OHLI , ITO3BUTPOHBI ,

MIPOTOHBI , HEUTPOHBI , O-H9aCTHIIBI W Y-KBaHTHI). Ha SKpaHe MomagaHuio B HETO Y-
KBaHTa COOTBETCTBYET BCITBIIIIKA
1)1 2)2 3)5 4)4

Al3. B xamepe mpubopa (CM. puC.) CO31aHO MAarHUTHOE IOJje, HAaIlPaBJICHHOE MEPIEHANKYIJISIPHO
IUIOCKOCTH PHCYHKa K HaM. B mpuOOp BIIETAIOT ¢ OJAMHAKOBBIMH CKOPOCTSMH Pa3HbIe YaCTHUIIBL,

SABJIAONUECS TPOAYKTAMHU PA3JIUYHBIX SACPHBIX peaKuHﬁ (I-)J'ICKTpOHLI , IO3UTPOHBI ,

IIPOTOHBL , HCﬁTpOHLI o-9yaCTHULIbI nu ’Y'KBaHTBI). Ha OKpaHC MNOMNAaJJaHHUI0 B HETO O -
JacCTULbl COOTBETCTBYCT BCIIbILIIKA
1)1 2)2 3)3 4)4

Al4. Yyactok npoBoaHuka anuHOM 10 cM HaxoguTcsi B MarHUTHOM mnosie uHaykuued 50 mTa. Cuna 351eKTpudecKoro Toka,
MPOTEKAOIIETO MO0 MPOBOMHUKY, paBHa 10 A. Kakoe mepeMerneHHe COBEPIIUT MPOBOJHUK B HAINIPABICHUU ICHCTBHS CHIIBI
Awmmnepa, ecnu pabora stoi cuisl paBHa 0,004 [Ix? (IIpoBOJHHMK pAcHONIOXKEH NEPHEHIUKYJSPHO JMHUSAM MarHUTHOM
WHIYKITUH. )

1)0,0008m 2)0,08m 3)08M 4)8wm

A15. Y4acTok MpoOBOJHHUKA HAXOJUTCS B MarHUTHOM TIOJie, MHAYKIUS KoToporo paBHa 50 MTi. Cuna 3JMeKTpHUYECKOTO TOKa,
MIPOTEKAIOIIETO MO MPOBOAHMKY, paBHa 10 A. Ilpm mepemerieHMu NMPOBOJHWKA Ha 8 CM B HaNpaBICHHUH ACWCTBHUS CHIIBI
Awmmnepa, nonie coepuraeT padory 0,004 /Ix. Uemy paBHa JuiMHa ydacTKa TPOBOAHUKA?

1) 10m 2)0,Im 3)0,064m 4)0,001 m

A16. DnexTpoMarHUTHBIN YCKOPHUTEIND NIPEACTaBIIAET coboit J1Ba IIPOBOJA,
PAacIoNIOKEHHbIE B TOPU30HTANBHON MIOCKOCTU Ha paccrossHuu 20 cM Ipyr OT Apyra, 1o
KOTOPBIM MOJKET CKOJB3UTh 0€3 TpeHHs MeTajuIMdeckas IepeMbldka ac MacChl 2 KT.
MarnutHoe mosie ¢ uHAyknued B = 1 Tn nepneHAUKYJISpHO IUIOCKOCTH JBMXKEHUS
nepeMbrdkd. Kakoil TOk cieayeTr mpoIryCcTUTh MO HepeMBbIuKe, YTOOBI OHA, MPOHAS MyTh 2 M,
nprobpena ckopoctb 10 m/c ?

1) 10A 2) 50A 3)100A 4)250 A 5)300 A

A17. IlpsaMonuHeHHbIH NPOBOAHUK JIMHOW 10 cM mepeMeliaroT B OAHOPOJIHOM MarHUTHOM
nosie ¢ unaykuueit 0,1 Ti. [IpoBogHMK, BEKTOp €ro CKOPOCTH U BEKTOpP MHAYKIHMH OIS



B3aHMHO MEpIEHAUKYIApHEl. C KaKMM YCKOPEHHEM HyKHO HepeMellaTh HPOBOAHHUK, YTOObI PAa3HOCTh MOTEHIMAJIOB HA €rO
xonuax U BospacTaia, Kak MOKa3aHO Ha PUCYHKE.
1) 10m/c?  2) 15m/c>  3)20m/c?  4) 25m/c?  5) 30m/c?

A18. Kakoii mporiecc 00BsACHICTCS SIBICHUEM DIICKTPOMArHUTHOW WHIYKITUH?

1) B3auMOJICHCTBHE IBYX MPOBOJIOB C TOKOM

2) BO3HHMKHOBEHHE D3JCKTPHYECKOTO TOKA B 3aMKHYTOH KaTyIIKe NPH YMEHBIICHHH CHJIBI TOKa B JAPYIOH KaryIuke,
HaxO/ISIIEHCs PAIoM ¢ Hel

3) OTKJIOHEHHE MarHUTHON CTPEIKU BOJM3H MTPOBOIHUKA C TOKOM

4) BO3HIKHOBEHHE CHIIBL, IEHCTBYIOMIEH Ha JBIDKYIIYIOCS 3apsDKEHHYIO YaCTHILy B MATHUTHOM TIOJIE

A19. Kakoii poriecc 00BbsACHICTCS SIBJICHUEM 3JICKTPOMATHUTHON HHIYKIUU?

1)puTsSKEHUE aTFOMHHUEBOTO KOJIBIIA, ITOIBEIICHHOTO HA HUTH, K IOCTOSHHOMY MarHUTY MPY BBIIBUTAHUH €0 U3 KOJIBIA
2) OTTAJIKUBAaHUE JIBYX OJHOMMEHHO 3apsDKCHHBIX YACTHI

3) OTKJIOHCHHE MaTHUTHOW CTPEJIKK BOJIU3U MPOBOJIHUKA C TOKOM

4) OTKJIOHEHHE CTPEJIKH BOJILTMETPA, MOJKIFOYCHHOTO K KIIEeMMaM UCTOYHHKA TOKa

A20. IIpoBopsiiiee KOJIBIO € Pa3pe3oM BHaYaie MOJHUMAIOT BBEPX HaJ ITOJOCOBBIM MarHUTOM (puc.),
3aTeM M3 TOTO JK€ Ha4aJIbHOTO MOJI0KEHHS CMEIIAIOT BIIPaBO. MIHAYKIIMOHHBII TOK

1) TedeT TOIBKO B IIEPBOM CIIydae

2) Te4eT TOIBKO BO BTOPOM CIIydae

3) TedeT u B MEPBOM, U BO BTOPOM CITydasix

4) He TedeT HU B IIEPBOM, HU BO BTOPOM CIydasx

A21. OauH pa3 MoJOCOBOW MAarHWT MajaeT CKBO3b HEMOJBHYKHOE METaNINYECKOE KOJBIO FOKHBIM
MIOJIFOCOM BHH3, IPYTOM pa3 — CEBEpHBIM MOMIOCOM BHU3. TOK B KOJIbIIE

1) Bo3HHKaeT B 000UX CIIydasx 2) He BO3HUKAET HU B OJTHOM U3 CITy4aeB

3) BO3HMKAET TOJIBKO B IIEPBOM CIIy4ae 4) BO3HHMKAET TOJIBKO BO BTOPOM ClIy4ae

A22. B nepBOM OINbITE METAIMYECKOE KOJbLO MaJaeT Ha CTOSIIMKA BEPTUKAJIBHO MOJOCOBOM
MAarHuT Tak, YTO HAJEeBaeTCs Ha HErO, BO BTOPOM — TakK, YTO MpOJeTaeT MAUMO Hero. [1ImockocTh
KOJIbIIa B 000X CITydasX TOpU30HTaIbHA. TOK B KOJIBIIE

1) BO3HHKaeT B 00OMX OIBITaxX

2) He BO3HUKAET HYU B OJJHOM U3 OTIHITOB

3) BO3HHUKAET TOJBKO B IEPBOM OIIBITE

4) BO3HMKaeT TOJHKO BO BTOPOM OIIBITE

A23. Ha pucyHke TNpeICTaBIEHBI JBa CIOCO0a BpalIeHHA pPaMKH B OJHOPOJTHOM
MarHuTHOM moJje. TOk B paMKe BO3HHKAET:

1) B oboux ciyyasx; 2) HU B OJTHOM U3 CIIy4aes;

3) TONBKO B IIEPBOM CIIy4ae; 4) TOJIBKO BO BTOPOM ClTydae.

A24. YKaxuTe ycTpOoWCTBO, B KOTOPOM HCIIOJIb3YETCS SIBJIEHHME BO3HHUKHOBEHHSI TOKA MpU
JIBUYKEHUH NTPOBOJIHUKA B MATHUTHOM II0JIE.
1) DnexTpomMarHut. 2) DieKTpoaBUrateib. 3) DIeKTporeHeparop. 4) Ammiepmerp.

A25. B omHOpOZHOM MarHUTHOM moJie BOKpyr ocd MN ¢ oanHakoBO# 4acTOTOW BpamiaroTCs BE
pamku. OTHOIIEHHE € 1! €2 aMIUIMTYAHBIX 3HaueHuH J/1C MHAYKIMH, TeHePHPYEMBIX B paMKax | u
Il, paBHO:

1) 1:4; 2) 1:2;

3) 1:1; 4) 2:1.

A26. B ocHOBe paboTh! anekTporenepatopa Ha ['OC nexur
1) neiicTBHE MarHUTHOTO MOJIS HA IPOBOJIHUK C HJICKTPUYECKUM TOKOM 2) SIBieHne 3IEKTPOMAarHUTHOW MHAYKIMN
3) siBIeHUE CaMOMHAYKIMN 4) nelicTBHE HIEKTPUIYECKOTO MO HA SIIEKTPUUECKUH 3apsi

A27. B ocHOBE pabOTHI 3IEKTPOIBUTATEIS JICKUT
1)meficTBE MarHUTHOTO TOJIST HA TIPOBOJIHHUK C DJIEKTPUIECKUM TOKOM  2) 3JIEKTPOCTAaTHUECKOE B3aNMOJICHCTBHE 3apsi0B
3) siBIeHUE CaMOMHIYKIIAH 4) neficTBUE SNEKTPHUECKOTO TIOJIS Ha DICKTPUICCKUH 3apsij

A28. DnexTporeHepaTop SBISIETCS HCTOYHUKOM
1) XuMUYeCKoi YHEPTHH 2) BHyTpEHHEH YHEPTUH
3) MeXaHHYECKON SHEPTHH 4) 3JIeKTPUUECKON SJHEPTUH



A29. MarHuTHBII OTOK Yepe3 paMKy M3MEHSETCs TaK, Kak IoKka3aHo Ha pucynke. Moayns 3/IC MHIAyKIMH, BO3HUKAIOIIEH B
paMke, MPUHIMAET MaKCUMaJIbHOE 3HaUeHHE BO BPEMEHHOM MHTEpBaJIe
1) Oc-10c  2) 10c-20c  3) 20c - 30c 4)30c-40c 5)40c-50c

A30. MarHuTHBIA TIOTOK Yepe3 MPOBOAIIEee KOIBII0 COMpOoTHRICHHEM 5 OM paBHOMEpHO yMeHbInajics Ha 15 BO 3a 2 c. Kakoit
3apsi]] MPOTEK 10 KOJBILY 32 3TO Bpemst?
D1,5Kn  2)3Kn 3)5Kn 4) 15 Kn

A31. MarHuTHBIE ~ TIOTOK 4Yepe3 KOHTYp C CONpPOTHBICHHEM, , paBHEIM R = 0,5 Owm,
MEHSIETCST ~ TaK, Kak Moka3aHo Ha rpaduke. B MomeHT Bpemenu t = 6 ¢ MHIYKIHUOHHBIH
TOK B KOHTYPE PaBEeH

HDIA 2)2A 3)3A 4)4A 5)5A

A32. B onbite nmo Habmrogenuto DJ]C 3MeKTPOMArHUTHON MHAYKIUU KBaJpaTHAs paMKa M3 TOHKOTO MPOBOJA CO CTOPOHOM
KBajpata b HaXOIUTCSA B OJHOPOJHOM MAarHUTHOM I10JI€, MEPIECHINKYIIPHOM IUIOCKOCTH PaMKH. MHIYKIHS TOJIs BO3pacTaeT
3a BpeMs t Mo nuHeiHOMY 3akoHy OT 0 10 MakCUMalbHOTO 3HaueHUS Byaxe. Kak m3amenurcs 31C MHIyKIIMU, BOSHUKAIOIAS B
pamke, ecii b yBenmuuts B 2 paza?

1) He uamenuTcs

2) YBenuuutcs B 2 pasa

3) YMmenbImmTes B 2 pasa

4) YBenuuutcs B 4 pasa

A33. Ha pucynke uzobpaxeHa cxema diekTpudeckoi menu. [Ipu 3amMbplkaHuM KJIO4a Jiammouka |
BCITBIXMBAET T103K€e. DTOT OIBIT WILTIOCTPUPYET SIBIICHHUE

1) poroadpdexra 2) caMOMHITYKLIUH

3) HarpeBaHus OOMOTKHU 4) snexTpuU3anuu

A34. Ha pucyHke npeAcTaBieHa cxema 3JieKTpuyeckon nenu. Kakas u3 amm nociie 3aMbIKaHus 1ETH
3aropuTcs mo3xe?
H1 2)2 3)3 4) Bce BCIIBIXHYT OJHOBPEMEHHO

A35.Eciu cuma Toka B KaTymke MHAYKTUBHOCTBIO 0,1 I'H M3MEHsETCS ¢ Te4eHHEM BpEMEHH,
KaK [TOKa3aHo Ha rpaduke, TO B KaTymike Bo3HuKaeT J/1C caMOMHIYKINH, paBHAS:

1)1B; 2)2 B;

3) 10 B; 4)0,5 B.

A36. KonebaTenpHBIN KOHTYP COCTOUT M3 KOHACHCATOpa eMKOCThI0 C M KaTyIIKu HHAYKTUBHOCTHIO L. Kak n3Menurcs nepuos
JIEKTPOMAarHUTHBIX KOJIeOaHWH B 3TOM KOHTYPE, €CJIM €eMKOCTh KOHAEHCATOPA YBEIWYHUTh B 2 pa3a, a MHAYKTUBHOCTD KATYIIKH
YMEHBIIUTD B 2 paza?

1) HE U3MEHUTCA 2) yBemu4uuTCS B 2 pasza

3) yBenmuwntcs B 4 paza 4) ymeHbIHTCS B 4 pasza

A37. Kakoii momkHa OBITh MHIAYKTHBHOCTH Ly KaTymiku B KOHType (CM. pHUC.), 4TOOBI IIpH
nepeBoze kiaoya K u3 monoxenust 1 B mosioxkeHue 2 meprojl COOCTBEHHBIX AJIEKTPOMArHUTHBIX
KoyeOaHni B KOHTYype yBeTndmics B 3 paza?

1) 2) 3) 4)

5 cemectp

Al.Onpenenute nuamMeTp TEHU HA dKpaHe, OTOpachiBaeMON TOHKHUM JTUCKOM
nuameTtpoM 0,1 M, ecam pacCTOsSHHME OT JKMCKA J0 KpaHa | M, a OT JAHWCKa JI0
HCTOYHHKA cBeTa - 0,5 M.

1)0,1m 2) 0.2m 3)0,3m  4) 0,4m 5) 0,5m

A2 VYron mageHus Jyya Ha IUIOCKOE 3€pKajio yMeHslnwid Ha 5°. Ilpu aTom yron
MEXy MaIaloIiM Ha 3ePKajo U OTPXKEHHBIM OT HETO Jy4aMH

1) yBenmumics na 10°  3) ymenbiumics Ha 10°

2) yBenuumiics Ha 5°  4)ymenbumsics Ha 5°



A3. JIyd cBeTa majiaeT Ha MJIOCKOE 3epKajo. YToa MexX Iy NaJatoliM U OTpaXKeHHBIM JydyaMu paBeH 30°. Yroma Mexny
OTpa’KEHHBIM JIy4OM H 3€pKaJoM paBeH
1) 75° 2) 115° 3)30° 4) 15°

A4. Yron nafieHus CBeTa Ha TOPU3OHTAIILHO PACIIONIOKEHHOE IJI0CKOE 3epKaio paseH 30°.
Kakxum Oyzaer yroyr orpakeHHsI CBeTa, €ClId IOBEpHYTh 3epkaiio Ha 10° Tak, Kak MOKa3aHo Ha
pHUCYHKe?

1)40° 2)30°

3)20° 4) 10°

AS. B xoMHaTe Ha CT€HE BEPTUKAJIbHO BUCHUT 3€PKajo, BEPXHUU Kpail KOTOPOTO pacloIoKeH

Ha ypoBHe Tia3 yenoBeka. Poct yenoBeka H = 1,8 M. KakoBa HauMeHbIIas BBICOTa 3epKaja N, MO3BONSIONIAS YETOBEKY
YBHIETH ce0s BO BECh POCT?

1)0,6m 2) 0,9m 3) 1,2m 4) 1,6m 5) 1,8m

A6. Jlyu cBera majaeT Ha IUIOCKOE 3epKajno. YTrous mageHus paBeH 40°. Yrosn Mexay OTpakeHHBIM JIy4OM U 3epKajloM
paBeH
1)80° 2) 140° 3)40° 4)50°

A’7. Kakas 9acTh H300paKeHUSI CTPEIIKH B 3epKajiec BUIHA a3y (CM. pHc.)?
1) Bes cpenka. 2) 1/2.
3) 1/4. 4) Ctpenka He BHIHA BOOOIIIE.

A8. Ha ckonbKO KJIETOK M B KakOM HalpaBJICHHH CIEAYeT IMePEMECTHTh TIJia3, 4YTOOBI
HM300payKeHUE CTPEJIKH B 3epKaJie OBLIO BUAHO MOJHOCTHIO (CM. puC.)?

1) Crpenka BuIHA MTOTHOCTHIO O€3 TIEpeMEIICHHUS TT1a3a.

2) Tosibko Ha 1 KJIETKY BIpaBo.

3) Tombko Ha 1 KJIETKY BHHU3.

4) Vnn Ha | KIEeTKy BJEBO, WM Ha 1 KIETKY BBEPX.

A9. Cpersamasicsi TOYKa pPaBHOMEPHO JIBIXKETCS MO MpAMOH, obpazytomieid yron 30° ¢

IJIOCKOCTBIO 3epKaja co ckopocThio 0,2 M/c. C Kakoi CKOPOCTHIO U3MEHSIETCSl PACCTOSIHUE MEXKIY CBETSIIEHCS TOYKOW W
€€ nzobpaxxeHueM ?

o, Im/c  2)02m/c  3)0,3m/c  4)04m/c  5)0,5m/c

A10. Kakast u3 myHkTHpHBIX cTpenok (1,2, 3 wmn 4), MOKa3aHHBIX HA PHCYHKE, SIBISETCS
n300paKEHUEM CIUIONTHON CTPEIIKH a B INIOCKOM 3epKaiie?

1)Crpenxka 1.

2) Crperka 2.

3) Crpenxka 3.

4) Crpenka 4.

All. Tlpu mageHwW Ha IJIOCKYIO TpaHHUILy pa3jienia ABYX Cpell Jyd CBeTa YaCTHYHO
OTpa)kaeTcs, YaCTHYHO TperomisieTca. Yron npenomiieHus y=30°. OTpaxeHHBIH JIyd
MEPIICHANKYJIIPEH  NPEJIOMJICHHOMY Jydy. llokaszarenp MpeIoMIIeHHS BTOPOH Cpensl
OTHOCUTEJIBHO N1EPBOil paBeH

1) 1,39 2)1,42 3) 1,58 4) 1,62 5) 1,74

A12. Jlya AB npenomusietcst B Touke B Ha rpanuie pasgena AByX cpen C MoKa3aTeIsIMU
npesnomieHust N> Nz u uaer no mytu BC (cm. puc.). Eciam mokaszarens mpenoMieHus
nepBoil cpeasl N1 yBEAUUYUTH, TO Jyd AB nocine npenomneHus NO#AeT 1o myTH

11 2)2 3)3 4)4

A13. Ha nue Bogoema riyOounoii H=80cM HaXxoauTcs TOYEUHBIH MCTOYHHMK CBeTa. Eciam mokaszareiab MPEIOMIICHHUS
BoAbl N =1,3, TO AMAMeTP CBETOBOTO MATHA HA TIOBEPXHOCTH BOJIBI PaBEH
1)62cm 2) 8l cm 3) 104 cm 4) 152¢cm 5) 193cm

Al4. Tlpeamer pacmonoxeH OT cOOMparoIield JTHUH3bI Ha PACCTOSHWH, OONBIIEM IBOWHOTO (HDOKYCHOTO PacCTOSHUS.
N3o0pakeHue npeaMera

1) MHIMOE U HAXOJUTCS MEKY JIMH30H U POKYCOM

2) NeWCTBUTEIHHOE W HAXOIUTCSI MEXKTY JTMH30H U (POKyCOM

3) NEeHCTBUTENBEHOE U HAXOIUTCSA MEKIY (OKYCOM U JBOWHBIM (POKYCOM



4) NeWCTBUTEIBHOC W HAXOIUTCS 33 JBOHHBIM (POKYCOM

A15. Ceersiasics ToUKa pacmoyioxkeHa B hoKyce coduparoieii 1uH3bl. 300pakeHre TOYKU
1) MHIMOE 1 HAXOUTCS MKy JIMH30# U (OKyCOM

2) NCUCTBUTEIBHOC U HAXOTUTCS MEXKTY JIMH30H U (POKYCOM

3) HaXoaUTCA B OECKOHEUHOCTH

4) necTBUTEIHHOE W HAXOIUTCS 33 ABOHHBIM (POKYCOM

A16. Ha xakoM pacCTOSHHH OT COOMpAroie JIMH3BI HYXHO IOMECTHTHh NpPEaMET, YTOOBl ero M300pakeHHe OBLIO
IEWCTBUTEILHBIM?

1) Ha GomnpIeM YeM (oKyCHOE paccTOsTHUE

2) Ha MEHBILEM 4eM (OKYCHOE PacCTOsTHUE

3) npu 1H000M pacCTOSIHUU H300pakeHue OyIeT NeHCTBUTECILHBIM

4) npu J1I000M PacCTOSTHUM U300paXKeHUE OyAeT MHUMBIM

A17. Kakast Touka COOTBETCTBYET U300paskeHIIO 00beKTa S (CM. puc.)?
1) Touxa 1.

2) Touxka 2.

3) Touka 3.

4) IefCTBUTEILHOTO H300paKEHU 00BEKTa S HE CYIIEeCTBYET.

A18. Tlpeamer nHaxomutcs Ha paccrosiuuu 0,1 M ot mepeanero ¢okyca nuH3bl. Ha skpaHe, pacmojio)KeHHOM Ha
pacctosauu 0,45 M oT 3aaHero (okyca JIMH3BI, TIOJTy4YaeTcsl YeTKoe M300paxeHue mpeamera. JIMHeHoe yBenndeHHe
JIUH3bI PABHO

1)9,0 2) 4,5 3) 4,2 4)35 5)2,1

A19. Kakas u3 nyHKTHpHBIX cTpeiok (1, 2, 3 wnm 4), moka3aHHBIX Ha PUCYHKE,
SIBIIICTCS M300payKEHUEM CILIONIHOM CTPEJIKH a B COOMparoIiei JInH3e?

1) Crpenka 1. 3) Ctpenxka 3.

2) Crpenka 2. 4) Crpenka 4.

A20. Tlpenmer naxomurcst Ha paccrossaun d = 0,1 M OT JMH3BI, 8 IKpaH, HA KOTOPOM IOJYYEHO YETKOE M300pakeHHe
IpeAMeTa, y1aJeH oT JIMH3bI Ha paccrosiHue £ = 0,4 M. Onpenenure GpoKycHOE pacCTOSIHUE JTMH3BI.
1)8cm 2) 10cm 3)20cMm 4) 24cm 5)32cm

A21. Kakast u3 touek (1,2,3 mu 4), moka3aHHBIX Ha PUCYHKE, SBIIAETCS H300paXKEHHEM
TOYKH S B pacceunBaroleii Junze?

1)Touka 1. 3) Touka 3.

2) Touka 2. 4) Touxa 4.

A22. JluHeiHbIE pa3Mephl H300pakeHUs, IIONYYCHHOTO B PACCEHBAIOUICH JIMH3E, B

JIBa pa3a MEHbILE JIMHEHHBIX pa3MepoB caMoro mnpeaMera. Ecim paccTosHue Mexmy MNpeaMeToM | n300pakeHHeM
paBHO 3 CcM, TO PACCTOSIHME OT JIMH3HI JI0 €€ TIaBHOTO (POKyca paBHO

1) 1,5¢cm 2)2cm 3)3cMm 4) 6 cm 5)8cm

A23. UYenoBexk ¢ HOpManbHBIM 3pEHHEM pacCMaTpHBaeT MpPeaMET HEBOOPYKEHHBIM TIia3zoM. Ha cerdarke riasa
n300pakeHne MPeIMETOB HOIyYaeTCs:

1) yBETHUYEHHBIM MIPSIMBIM; 2) yBEeIMYCHHBIM MIEPEBEPHYTHIM;

3) yMEHBIIEHHBIM MIPSIMBIM; 4) yMEHBIIEHHBIM ITEPEBEPHYTHIM.

A24. Xpycranuk 3I0pOBOTO I71a3a 4eJoBeKa 1o popMe MOX0XK Ha:
1) ABOSIKOBOTHYTYIO JINH3Y; 2) ABOSIKOBBITYKJIYIO JIMH3Y;
3) MIIOCKOBOTHYTYIO JIMH3Y; 4) nnocKonapauIeNbHyIO IJIaCTHHY.

A26. Tlokazarenu MmpesioOMIIEHHs OTHOCUTENILHO BO3/yXa JUIsl BOJBI, CTEKJIa U ajiMa3a COOTBETCTBEHHO paBHHI 1,33; 1.5;
2,42. B xakoM M3 3TUX BEUIECTB MpeAeNbHBIM yroyl MOJHOIO0 OTPAKEHHUS MPHU BBIXOJIE B BO3IyX UMEET MaKCUMalbHOE
3Ha4YeHHUE?

1) B Boze. 2) B crekue.

3) B anmazse. 4) Bo Bcex Tpex BeliecTBax yroil OJUHAKOB.

A27. JIBa KOTEPEHTHBIX MUCTOYHHMKA H3ITY4arOT BOJHBI C OJWHAKOBBIMH HadalbHbIMH (paszamu. [lepuonsl nx KojeOaHWi
paBHbI 0,2 ¢, CKOPOCTh pacmpocTpaHeHust BoJH paBHa 300 m/c. B Touke, 11 KOTOpO# pa3HOCThH X0J1a BOJH OT UCTOYHHKOB
paBHa 60 M, OyzeT HaOOAATHCS



1) MakcuMyM nHTEp(EPEHLINH, TaK KaK pa3HOCTh X0/1a paBHA HEUETHOMY YHCITy HOJIYBOJIH
2) MMHIMYM MHTEPQEPEHIINH, TaK KaK pa3HOCTh X0/ia PaBHa YETHOMY YHCITY MOJYBOJIH
3) MakcuMyM UHTep(EPEHIINH, TaK KaK Pa3HOCTh X0Jia paBHA YETHOMY YHCIY MOJYBOJIH
4) MUHIMYM MHTEp(EPEHIINH, TaK KaK pa3HOCTh X0/1a paBHA HEUETHOMY YHCITy HOJYBOJIH

A28. JIBa KOTEpEHTHBIX HCTOYHHMKA H3JIydalOT BOJIHBI B OAWHAKOBBIX (azax. Ilepmompl mx komeOanmii paBHB 0,2 C,
CKOPOCTh pacnpocTpaHeHus BoiH paBHa 300 m/c. B Touke, s KOTOpO#t pa3HOCTh X0/1a BOJTH OT HCTOYHHKOB paBHA 90 M,
OyIeT HaOJIroIaThCs

1) MmakcuMyM uHTEpGEPEHIINH, TaK KaK Pa3HOCTh X0Ja PABHA HEUETHOMY YHCITY TTOTyBOJH

2) MUHIMYM UHTep(EpPEHIINH, TaK KaK Pa3HOCTh X0/Ia paBHA YETHOMY YHMCITy TTOIYBOJH

3) MakcuMyM HHTEpQEpEeHIINH, TaK KaK Pa3HOCTb X042 PaBHA YETHOMY YHCITY ITOTyBOJH

4) MUHEMYM UHTEP(EPEHIINHU, TaK KaK Pa3HOCTh X0Ja PaBHA HCUCTHOMY YHCITY TTOJTyBOJTH

A29. JIpa WMCTOYHMKA HCIYCKAIOT JJICKTPOMATHUTHBIC BOJIHBI C OJWHAKOBBIMH (pa3aMH W OJWHAKOBBIMH YacTOTAMU,
paBHBIME 5 * 10 ', B Touke ¢ pa3sHOCTBIO X0/ BOJH, paBHOil 1,2 MKM, 6y1eT HabII0IaThCs

1) MmakcuMyM HHTEPEPEHITHH, TaK KaK Pa3HOCTh X0/[a PaBHA HEUCTHOMY YHCITY ITOJTyBOJIH

2) MUHEMYM UHTEeP(PEPEHIINHU, TaK KaK Pa3HOCTh X0/[a PaBHA YETHOMY YHCITy MTOJIYBOJIH

3)makcumyM HHTEpGHEPEHINH, TaK KaK pa3HOCTh X0/1a paBHA YSTHOMY YHCITY MTOIYBOJH

4) MUHIMYM UHTEp(EPEHIINH, TaK KaK Pa3HOCTh X0Ja paBHa HEUCTHOMY YHCITY ITOTyBOJH

A30. KaKYIO HaMMCHBIIYIO TOJIIWHY JOJDKHA UMCTh IPpO3pavHasd IJIaCTUHA U3 BCIICCTBA C IMOKA3aTCJICM IIPCJIOMIICHUSA,
PaBHBIM N, YTOOBI IIpH HOpMAJIbHOM IIaJICHUX Ha HEC CBCTA C ,IlJ'IPIHOﬁ BOJIHEI A. OHA B OTPAXKCHHOM CBCTC Ka3ajJaCb ‘IepHOfI?
DA/n 2) A/2n 3)M4n 4) A n/2.

A31. Tlpu oTpaxkeHMM OT TOHKOH IUICHKHU (CM. PUC.) MHTEP(EPUPYIOT CBETOBbIC ITy4KH:
D1u2; 2)2u3; 3)3ud;, 4)4us.

A32. PasnoxeHue 0elOTo cBeTa B CIICKTP MPH MPOXOKACHUH Yepe3 MPU3My 00YCIOBIICHO:
1) uatepdepenmueii cBera;  2) OTpaKCHUEM CBETA;
3) nucnepcueii cBera; 4) mudpaxkiueii cBeTa.

A33. PaznoxeHne IIy4YKa COJIHEYHOI'O0 CBC€TA B CHCKTP HPU MPOXOKACHHUU €0 4Yepe3 NpusMy 00BsICHSICTCS TEM, YTO CBET
COCTOUT U3 Ha60pa JJICKTPOMArumMTHBIX BOJIH pa3H0ﬁ JUIMHBI, KOTOpPBIC, HOIllaJiasd B

pU3My:
1) ABMXKYTCS ¢ pa3sHOI CKOPOCTHIO; 2) UMEIOT OJJUHAKOBYIO YacTOTY;
3) morfomnaTcs B pa3HON CTENEHH; 4) UMEIOT OAMHAKOBYIO JUTMHY BOJIHBI.

A34. JlazepHslit Y4 KpacHOro DKpaH IBeTa TMajaeT MEepHeHIUKYIIpPHO Ha
nmudpaxunonnyto pererky (50 mrpuxos Ha 1 mm). Ha nuaun ABC skpana (cMm. puc.)
HabmromaeTcst  cepus KpacHBIX IATeH. Kakue M3MeHeHHs MPOM30HAYT Ha dKpaHe MpH
3aMeHe AITOM pemeTku Ha pewmerky co 100 wrpuxamu Ha 1 Mm?

1) KaptuHa He H3MEHUTCSL.

2) IlsatHo B TouKe B He cMecTHTCS, OCTaIbHBIE IATHA PAa3BUHYTCS OT HETO.

3) IIsaTHO B TOuKe B He cMecTUTCS, OCTANBHBIE MIITHA CBUHYTCS K HEMY.

4) TlaTHO B TOUKE B mMcuesHeT, ocTanbHbIe MTHA pa3ABUHYTCS OT TOUKH B.

A35. TIpocBeTyieHHE ONTHYECKUX CTEKOJI OCHOBAHO HA SIBIICHUU:
1) uarepdepennnm ceera, 2) AUCHepCcHuy CBETa;
3) mpesoMIIeHHS CBETA; 4) MOTHOTO BHYTPEHHETO OTPAKEHUS CBETA.

A36. Ecnim  mpum  HOpMmanmbHOM mazeHnu cBeta ¢ A1 = 0,630 MKkM Ha AH(PAKIMOHHYIO PEHIETKY MAKCHMYM 2-TO
nopsiaka Habmogaercs nox yriaom  ¢= 30° k HopManu, To Juist cBeta ¢ A2 = 0,550 MM HauOoiplmmi HabIrOaEMBIH
TIOPSIZIOK PaBeH

1)3 2)4 3)5 4)6

A37. Kaxoit 00beKT MOXKET JIBUI'aThCSI CO CKOPOCTHIO, OONBIIEH CKOPOCTH CBETa C?
1) COMHEYHBIH 3aifYMK HAa OTAAJICHHON CTCHE OTHOCUTEIIFHO CTCHBI

2) IPOTOH B YCKOPHUTEJIE OTHOCUTEIBHO 3eMITH

3) ayeKTpOMarHuTHas BOJHA OTHOCHUTENHHO JABMXKYIIIETOCS HCTOYHHKA CBETa

4) HY OTMH W3 OOBEKTOB, TaK KaK 3TO MPUHIIUITHAILHO HEBO3MOXHO

A38. B kakoii cucteme oTcuera CKOpoCTh CBeTa B Bakyyme paBaa 300000 km/c?
1) ToJIBKO B cUCTEME OTCUETa, CBA3aHHOI ¢ 3emiei



2) TOJBKO B CHCTEME OTCYETa, CBsi3aHHOM ¢ CosHIIeM
3) TONBKO B CHUCTEME OTCUE€Ta, CBSI3aHHOW C MECTOM U3MEPEHHS CKOPOCTH
4) B mro00¥i MHEPIMATBEHON CHCTEME OTCYETa

A39. OnHU ¥ Te K€ OMBITHI 10 HAOJIIOJCHHUIO CICKTPa BOJIOPOJA BBINOJIHSINCH B OJWHAKOBBIX Ja0OpaToOpUsX Kak Ha
3emite, TaK ¥ B KOCMHUYECKOM KopabJe, ABMKYIIEMCS] OTHOCHUTEIBHO 3eMJIM ¢ TOCTOSTHHOW CKOpocThio. Habmromaemble
CIICKTPBI

1) onrHAKOBBI

2) CyIIeCTBEHHO Pa3TUIHbI

3) CXOIHBI, HO PACCTOSHHS MEIKIY CIIEKTPAIbHBIMHU JTHHUSIMHU Pa3HbIC

4) cXOmHBI, HO IIUPUHA CIICKTPAJIbHBIX JIMHUHA Pa3IndHa

A40. ®opMyITl CIENUANBEHON TEOPUU OTHOCUTEIBHOCTH HEOOXOTUMO HCIIONB30BATh MIPU OMUCAHUH IBUXKCHUS
1) TOJTBKO MHUKPOCKOITUYECKUX TEJI, CKOPOCTH KOTOPBIX OJHM3KU K CKOPOCTH CBETA

2) TOJTBKO MaKPOCKOMUYECKUX TN, CKOPOCTH KOTOPBIX OJHM3KU K CKOPOCTH CBETA

3) MmoOBIX TEJl, CKOPOCTH KOTOPBIX OJIM3KH K CKOPOCTH CBETa

4) moOBIX TeJl, CKOPOCTH KOTOPBIX MaJIbl 10 CPABHEHHUIO CO CKOPOCTHIO CBETa

A41. Ucnonb30BaHre MOHATHN WA (POPMYIT CIIeIHAIbHON TEOPHUH OTHOCHUTEIIBHOCTH TPEOyeTCs IS pacyeTa
1) sHEepPTUU >IeMEHTapHOH YaCTHIIBI N3BECTHON MACCHI, JICTSIICH ¢ OKOJIOCBETOBOW CKOPOCTHIO

2) MOIITHOCTH peakTopa

3) naTepPEepCHIIMOHHBIX MAKCHMYMOB CBETOBBIX BOITH

4) nudpaKIMOHHBIX MAKCUMYMOB CBETOBBIX BOJIH

A42. CoOCTBeHHOE BpeMsl )KU3HU HEKOTOPO HEeCTaOMWIbHOW YacTuIlpl paBHo 10 He. Kakoil myTh NpOJIETHT 3Ta YacTHIIA 10
pacmaja B 1ab0OpaTOpHO CHCTEME OTCUETa, Te BpeMs e€ sKu3HU paBHO 20 HC?
1) 5m 2) 10m 3) 15m 4) 20m 5) 25m

8 cemectp

1. Onpenenure, Kakas W3 NMEPEYUCIIEHHBIX HUKE YACTHII, JIBUTASACh CO CKOPOCTHIO 4:10° M/C, MMEET KHMHETHYECKYIO
SHEPTHUIO, PABHYIO SHEPTHHU (POTOHA U3JTydeHHs ¢ gacToToi 1,1-10% 'n?

1) netimpon 2) snexmpou 3) arvpa-uacmuya 4) amom 6odopooa

5) cpeou nepeuuciennvix yacmuy maxKo Hem

2. Bo ckombko pa3 sHeprus (hOTOHA, COOTBETCTBYIOIIErO0 raMMa-M3IydeHHIo ¢ yacTotoi 3-102 T'u, Gomblie sHeprum
(pOTOHA PEHTIEHOBCKOIO M3IIyUeHH s C JIUHOM BoHbI 3-10710 M?
1) 30 2) 90 3) 200 4) 900 5) 3000

3. OmpenenuTte, Kakas U3 MEPEUYNCICHHBIX HIDKE YACTHII, IBUTAICh CO CKOPOCThIO 1400 M/C, IMEeT TaKOH JKe MMITYJIbC, KaKk
1 (OTOH CBETOBOTO U3IIyUESHHUS C JJTHMHOW BOJHBI 520 HM?

1) anvpa vacmuya 2) amom 6000pooa 3) Hetimpon

4) snexmpon 5) necuunxa maccot 1 me

4. Ilpu yBeNWYeHUN YCKOPSIOMIEH Pa3sHOCTH MOTSHIIMAIOB B JIBA pa3a JJIMHA BOJHEI 1¢ Bpoiins ams snexrpoHa
1) ysenuuumcs 6 2 paza 2) yeenuuumesi 6 N2 pas 3) ne usmenumcs

4) ymenvwumesn 6 2 paz 5) ymenvwumes 6 2 pasa

5. Ecimu mazep momaocTH P ncmyckaet N ¢poToHOB 3a 1 cekyHy, TO JUTMHA BOJHBI H3IYYCHHS Ja3epa paBHa

1) heN 2y ¢ 3y heP 4 P 5) PN
P NP N hcN hc
6. Macca (oToHa MOKET OBITH OI[CHEHA U3 COOTHOIMICHU I
hv h h
Am=— 4)m= mg+— 5B mM=m,—-——
) . ) 0* ¢ ) Mm=mg e

7. Eciin HanOoutbIas JUTMHA BOJIHBI M3JIy4EHHs, CIOCOOHOTO BBI3BaTh (oTodddexT y miatunsl, pasHa 0,234 MM, TO IpH
OOJTyYeHHUH TJIATHHBI U3JydeHueM ¢ yactotoi 1,5-10%° ' Habosblias KHHETHYECKas SHEPTHUS BBIPHIBAEMBIX JJIEKTPOHOB
Oyner paBHa

1) 8,16-10°° [Twc  2) 5,24-10™° Te 3) 3,64-10°%° [fie  4) 2,18-10°° [ine  5) 1,44-107° Jlonc

8. Kakoil 49acTOTBI cBeT CleAyeT HalpaBUTh Ha IIOBEPXHOCTH BoJb(pama, dYTOOBI MaKCHMaJbHasi CKOPOCTh
(oTosnexTpoHoB Gbuta paBHa 1000 kM/c? PaboTa BEIXO/1a BIEKTPOHA U3 Bosb(pama pasHa 4,5 9B (1 5B=1,6-10"%]Tx).
1)15-10%ry 2)7,510%y 3)7,510%y  4) 1,810%y 5)7,510%y



9. ®OTORNEKTPOHBI, BBIPHIBACMBIC CBETOM C TIOBEPXHOCTH II€3HS, IMOJIHOCTHIO 3aJICPIKUBAIOTCS OOPATHBIM MOTCHIIMAIOM
0,75 B. Ecu paboTa BBIX0a SIEKTPOHa M3 1e3us cocTaBiseT 3,2-1071° [k, To mmMHa cBETOBOI BOIHBI paBHA

1) 320 um 2) 450 Hm 3) 580 Hm 4) 640 Hm 5) 820 Hm

10. IMpu mepexoze MEKTPOHA B aTOME BOIOPO/Ia C YETBEPTOH CTAIIMOHAPHOW OPOUTHI Ha BTOPYIO H3IIy4aeTcs POTOH ¢
sueprueit 4,04-10°Ix. KakoBa JMHA BOJIHBI 3TOM JTMHUU CHEKTpa?

1) 0,24 mxMm 2) 0,49 Mxm 3) 0,64 MmxMm 4) 0,95 MxMm 5) 0,78 mxm

11. CxompKO BO3MOKHBIX KBAaHTOB C Pa3IMYHON YHEPTUCH MOXKET HCITyCTUTh aTOM BOIOPOJA, €CIIH HIIEKTPOH HAXOAUTCS Ha
YeTBEpPTOH CTalMoHapHOIT opOuTe?

N1 2)2 3)3 4) 4 5) 6

12. C kakoii cTanimoHapHOW OPOUTHI HA KAKYIO IEPEXOTUT JIICKTPOH B aTOME BOAOPO/IA MPH HUCITYCKAHUH BOJIHBI C
HaMMEHBIIICH YacTOTOW B BUIUMO# 00JTACTH CIIEKTpa:

1) co smopoui na nepgyio 2) ¢ mpemueti Ha nepsyIo 3) c mpemveti na 6mopyio

4) ¢ wemsepmotl Ha nepsyio  5) ¢ uemeepmoil Ha MopPyIo

= 200. Ha pucyHke mpejicTaBiieHa CXeMa YHEPTETHUSCKUX YPOBHEH aToMa BOJOPO/Ia.
5 | E: Kaxkoii im¢poii 0603HaueH nepexo/] ¢ u3iy4eHrneM GpoToHa, MMEIOIIET0 MaKCUMaJIbHBIN
- 2 \l, E. UMITYJIbC?
E. 1)1 2)2 3)3 4) 4 5)5
1 3
E
N _-136
13. B teopun bopa aToMa BoIopoa MojHas SHEprHs >IeKTPOHA Ha N-if opOuTe ompesensercs cooTHomenneM: En= 5
n

5B. Kakyro HauMEHbIIIYI0 YJHEPTHIO HY)KHO COOOLIUTh HEBO30YKIEHHOMY aTOMY BOJIOPOAA, YTOOBI CIIEKTP M3JIy4YEHUs rasa
U3 TaKUX aTOMOB COJIEPKAJl TOJILKO OJJHY CHEKTPAJIbHYIO JIMHHIO?
1) 13,6 5B 2) 12,1 5B 3) 10,2 5B 4)6,8 3B 5)3,45B

14. B Teopun bopa aroma Bonoposa paauyc N-ii KpyroBoit opOUTHI 3JIEKTPOHA BEIpayKaeTcsl uepe3 paanyc nepBoi opOUTHI

dopmyioit: F'n=I1-N2. Onpenenure, kak U3MeHsAETCS KUHETUYECKAs! SHEPIUs SJIEKTPOHA HPHU MEPEXOJIE CO BTOPOH OpOUTHI
Ha MepBYIO:

1) ysenuuusaemces 6 4 paza 2) ymenvuiaemcs 6 4 pasa 3) ygenuuugaemcs 8 2 pasza

4) ymenvuwaemces 6 2 pasa 5) ne uzmensiemcs

15. Onmnpenenure, kakas uactuia (00O3HAa4YCHHAsh CHMBOJIOM X) oOpasyercss B pe3yjbTarTe SACPHON pEaKIuu:
BC+3 He ot O+ X

1) anvpa-yacmuya 2) bema-uacmuya 3) npomon

4) neiimpon 5) nozumpon

16. SIxpo m3oromna ypana 235U mociie 3axBara HEHTPOHA HE HCIBITBIBACT JCJICHMS, a NPETEPIIeBas MOCIEHAOBATENBHO 1B
OeTa-pacraja c UCITyCKaHHEM 3JIEKTPOHOB, IPEBPAIAETCS B SAPO
1) % 2)%5Np 3) %sPu 4) %eTh 5) %
17. Snpo w3ortoma ypana 23U , morjomas HEHTPOH, MCIBITHIBACT JEleHHe Ha JBa Ooyiee JIETKHX sapa (OCKOJKa) C

HCIyCKaHHEM [BYX HEWTPOHOB. ECM OHNM M3 OCKOJIKOB SIBISIETCS PO 1e3ust 22Cs , TO APYroil OCKOIOK HPEACTABISIET

coboii s11po
1) Jazr 2) 4%Ba 3) 2Rb 4) 85sr 5) ¢

18. TIpu oL-pacmajie 3apsii paJiOaKTHBHOTO Spa YMEHBIIAETCS Ha
D1,610YKn 2) 2,410 Kn  3) 3,210 Kn  4) 6,410 Kn 5)9,6:10° Kn
19. Kakyro 9HEpru0 MOXHO MOJIYyYHTh B PEAKUHH AeieHus | T ypaHa 22U , eciid HpH JeJeHHH OAHOTrO sapa ypaHa-235

BbIIENAETCS SHEprys, papHas 3,210 ITx?

1)3.2:10° e 2) 6,4-10° Tine 3) L,6-10° T 4) 8,2:10° [T 5) 9,610 [Tve

20. Kakas 110151 paJiMOaKTHBHBIX 4TOMOB OCTAHETCS HepaclaBIleiics Yepes HHTepBasl BPEMEHH, PAaBHbIH JIBYM IEPHOIaM
nosrypacmnaza?

D12 U4 3)U5 418 5) 1/16

4.1.3. KonTponbHas pa6ora

4.1.3.1. Ilopaook nposedenus u npouedypa OUeHUsaAHus
OOyuaromnyecst MoJay4aroT 3a/laHne 110 OCBEIICHHIO ONpeeIEHHBIX TEOPETUIECKUX BOIPOCOB MM peIleHHUIo 3a1a4d. Paborta
BBINOJIHSAETCS MHChbMEHHO u chaéres npernoxaaBarento. OICHUBAIOTCS BIaJCHHE MaTepUalioM IO TeMe paboThl,
aHAJMTUYECKHE CITIOCOOHOCTH, BIaJICHUE METOIaMH, YMEHUSI U HABBIKU, HEOOXOMMbIE [Isl BHITIOJIHEHUS 38 JaHHU .

4.1.3.2. Kpumepuu ouyenusanusn



17-20 6a110B cTABHUTCS, €CITU 00YIAIOTIHIACS:

IIpaBunbHO BBIMOTHUI Bce 3agaHMd. IIponeMOHCTpUpOBal BEICOKHI ypoBeHb BlaJeHHUs MaTepuanoM. IIposBieHs
MIPEBOCXOIHBIE CIIOCOOHOCTH MPUMEHSTH 3HAHUS U YMEHHUS K BBINOJHEHUIO KOHKPETHBIX 3aaHUMH.

13-16 6an10B cTaBHUTCS, €CJIN 00YUAIOIIHICS:

[TpaBuibHO BBHIMOMHMII OOMNBIIYIO YacTh 3agaHuil. [IpucyTCTBYIOT He3HauuTeIbHBIE OMMOKH. [IpoaeMoHCTpHpOBaH
XOpOWIMHA YPOBEHb BIAJCHHSA MarepuanaoM. IIposBiIeHBI cpenHHE CIOCOOHOCTHM NPHMEHATh 3HAHUS W YMEHHUS K
BBIITOJTHEHUIO KOHKPETHBIX 3a/1aHHH.

9-12 6a/10B CTABUTCS, €CJIM O0yYAKOIIHIACA:

3agaHus BBINONHWI Oonee d9eM HamosnoBuHy. IlpucyTcTByroT cepné3Hble omubku. IIpogemoncTpupoBaH
YIOBIETBOPHUTENIBHBIN YPOBEHD BIAaJCHUS MaTepraaoM. IIposBIeHbI HU3KHE CIOCOOHOCTH NPUMEHSTh 3HAHHUSA W YMEHUS K
BBIITOJTHEHUIO KOHKPETHBIX 3a/1aHHH.

0--8 6aJ10B cTaBUTCS, €CJIM 00yYAIOIHIAC:

3anaHus BBINOJIHMUI MEHEE 4eM HamojoBUHY. IIpomeMOHCTpUpOBaH HEyAOBIETBOPUTEIBHBIM YPOBEHb BIAJCHUS
MarepuasioM. [IposiBIeHBI HEZOCTATOUHBIE CIIOCOOHOCTH NPHMEHSATh 3HAHUS M YMEHHS K BBINOJHEHHIO KOHKPETHBIX
3aJJaHuH.

4.1.3.3. Cooepotcanue ouenounozo cpeocmea
Dopmynuposka 3a0anus

IIpumepHbIe 3a1aHUS 1JIs1 KOHTPOJIbHOH padoThl

3. cemectp

1. Kycoxk nepeBa raBaet B BOjie, IOTPyXkasich Ha 3/4 cBoero oobema. KakoBa IIoOTHOCTB 3TOTO /iepeBa?

2. Aspocrat maccoit 500 xr u o6pemoM 600 M3 mogHHMMaeTcs BEPTHKAIBGHO BBepX. [IpMHMMasi IBIKCHHE €ro B
TeueHWH TepBHIX 10C paBHOMEPHO YCKOPEHHBIM, OIIPEAEINTh, Ha KaKyl0 BBICOTY ITOJHHMAETCSl a’poCTaT B TEUCHHE
nepBbix 10 c. U kakyto paboTy COBEPIHUT 3a 3TO BpeMs JIeHCTBYIOMIAas Ha Hero cuia. [[I0THOCTh BO3ayXa MPUHSATH paBHOK
1,3 xr/m3.

3. ToHkuil pe3uHOBBINA IIAp pajguycoM 2 CM HamoJHeH Bo3ayxoMm mpu Temmepatype 200 C u HOpMaibHOM
atMoctepaom maenenuu 0,1 MIla. KakoB Oymer paauyc mapa, eciid €ro OMyCTHIH B BoAy ¢ Temmeparypoir 40C Ha
riryouny 20 m?

4. B 3akpbITOM cocye Haxoaures ra3 noj aasinerueM 500 xIla. Kakoe naBieHne ycTaHOBUTCS B 9TOM COCYIIE, €CIU
IocJIe OTKPBITHSA KpaHa 4/5 Macchl ra3a BEIHACT HAPYKY?

5. 00beM my3bIpbKa rasa, BCIUIBIBIIETO Ha IOBEPXHOCTH CO JHA 03€pa, yBenuumics B 2 pa3a. Kakosa rimy6una osepa?

6. CKOJIBKO MOJIEKYI cofiepkuTcs B 3 M3 rasza npu nasienuu 150 klla u remmnepatype 270 C?

7.Kaxoe naBienne paboueil cMecH yCTaHOBHJIOCH B LIMJIMHIpPAX JBHUTATelNsl BHYTPEHHETO CTOPaHUs, €CIM K KOHILY
TaKTa CKaTHsl TeMIepaTypa moBsicuiach ¢ 47 mo 367 C, a 00sém ymensmmics ¢ 1,8 mo 0,3 n? nepBoHaYaIbHOE JaBICHIE
o6suto 100 I1a.

8. CpaBHHTB pabOTHI, KOTOPBIE COBEPIIAIOT OJIMHAKOBBIE MAcChl BOJIOPO/Ia M KUCIOPO/ia IIPH W300apHOM HarpeBaHUU
Ha OHY U Ty K€ TeMIIEpaTypy.

9. ToHkoe aIOMUHHEBOE KOJIBLIO PAIuycoM 7,8 CM CONpPUKACAeTCsi C MBLIbHBIM PacTBOpoM. KakuMm ycuiimeMm MoKHO
OTOPBAaTH KOJBIIO OT pacTBopa? TemmepaTypa pacTBopa CUUTaTh KOMHaTHOH. Macca koibla 7 T.

10. Uemy paBHO YJUIMHEHHWE JIATYHHOTO CTEPXKHS JIMHOW 4 M, UMerolIero miomaap cedenus 0,4 cM2, moj
neiicrBuem cuisl 1 kH? Monyns ynpyroctu E=0,9 1011 Ila.

11. Ckonbko cranu, B3siTod npu temneparype 200 C, moxxHo pacmiaButh B nieun ¢ KII[1=50%, cxwuras 2 T
KaMEHHOTO yTiisi?

12. [Ipu 00C pnuna anroMuHUEBOM npoBoJsioku paBHa 501 cMm, a qimMHa cranbHOW npoBosokuS02 cm. Ilpu
KaKoH TemnepaType UX AJUHBI CTaHYT OAMHAKOBBIMU?

13. UroOs oxnaautk 5 Kr Boael ot 200 mo 80 C, B Boay OpocaroT Kycouek ibjaa mpu temmneparype 00 C.
Kaxoe koimuecTBo JbJa moTpedyeTcs I OXIIKIEHUS BOJIBI?

14. B cocyn, coneprxkammmii 2,8 1 Boasr ipu 200 C, OpocaroT Kycodek cTajau Maccoi 3 Kr, HarpeThiit g0 4600

C. Bopna narpeBaercs 1o 600 C, a gyacte obpamaercs B map. Haiitu maccy Boapl, oOpatuBIeiicss B map. TemioeMKoCTbI0
cocyJia mpeHeopedb.
15. C xakoii BEICOTHI IOJKEH HaaaTh rpaj ¢ TeMmnepatypoit 00C, 9To0bl mpH yape 0 3eMITI0 PacIUIaBUTHCS?
16. B npo6upky manmuta Boaa maccoi 100 r npu remmneparype 100C u 3akpbiTa ipoOkoii. Boxy B mpodupke
JIOBOZST IO KUIeHus, mpu 3ToM 10% Boxbl ucmapsiercsi. C Kako CKOPOCTBEO BBUICTUT MpoOKa, eciii ee macca 50 T.
Tpenuem npeHeOpeys.

4. cemectp

1. OpuHakoBble mapuku Maccod no 0,2 r, mojaBelleHsl Ha HUTU. Paccrosnue mexay mapuxamu BC=3 cm. Haiitu
CHITy HaTsDKEHMs HUTH Ha ydactkax AB u BC, ecnu mapukam cooOmmmm onuHakosble 3apsanpl mo 10 HKi. PaccMorpers
ciaydan: 1) 3apsiibl OqHOMMEHHBIS; 0) 3apsabpl Pa3HOUMEHHBIE.

2. Bo ckombko pa3 cuia TPaBUTALHOHHOIO MPUTSDKCHHS MEXAy [BYMs MOPOTOHAMH MEHBIIE CHIIBI HX
ANIEKTPOCTATHYECKOTO OTTAIKUBAHUSL?

3. Haiiti cKOpOoCTh 3IEKTpOHA, MPOIIEIIET0 PA3HOCTh MOTEHIIMAIOB, paBHyIo: 1,5,10,100,1000B.

4, IIpoBomuuk emxocthio 10 nd umeet 3apsa +600 vKi1, a mpoBogark emkocThio 30 md umeet 3apsn -47200 vKo.

Haiitu 3apsabl U MOTCHIUAJIBI IIPOBOJAHUKOB, €CJIM UX COCAUHUTD HpOBOHOKOﬁ.



5. Bo ckonbko pa3 WM3MEHUTCS COIPOTUBIICHHE NPOBOAHMKA (0€3 M30JISILMH), €CIM €ro CBEpHYTh IONOJaM M
CKPYTUTBH?

6. YeTsIpe JTaMIIOUKU, pacCUUTaHHBIE Ha HampsbkeHue 3 B u cumy Toka 0,3 A, Hago BKIIOUUTH NMapauIebHO U
MUTAaTh OT MCTOYHHNKA HampsbkeHueM 5,4 B. Kakoe nomonHuTensHOE CONPOTUBICHUE HANO BKIIOUUTH MOCIEIOBATENBHO
nammnam? Kak U3MeHUTCS HaKal JaMIl, €CIHU OJIHY U3 HUX BBIKIIFOUUTH?

7. Jlamry, paccuntannayio Ha 220 B, Bkirounnu B cets HanpspkeHueM 110 B. Bo ckonbko pas n3MeHHIach MOITHOCTD
JaMIIbl TI0 CPaBHEHWIO ¢ HOMHHaIbHOI? Kakoe yTouHeHHE HaJ0 BHECTH B OTBET, €CIH YUYHTBHIBATh CONPOTHUBICHHE C
TeMnepaTypoii?

8. B HanpasneHny, NEpICHINKYISIPHOM JHHISIM WHIYKINH, BIETAET B MAaTHUTHOE IOJIE JIEKTPOH CO CKOPOCThIO 10
Mw/c. HaifTn MHIYKIHIO MO, €CJIN 3JICKTPOH OIIHCAT B TI0JIE OKPYKHOCTH pannycom 1 cM.

9. [To ropw30HTATBFHO PACHOJIOKEHHOMY NPOBOAHUKY mmHOW 20 cM m Maccoil 4 T Teder Tok 10 A. Haiiti

MHIYKIUIO (MOAYJIb M HallpaBiIeHHE) MarHUTHOTO I10JIsl, B KOTOPOE HY>KHO IMOMECTUTH MPOBOAHUK, YTOOBI CHJIA TSIKECTH
ypaBHOBECHJIaCh CUIION AMIiepa.

10. Haiitu ckopocTh U3MEHEHHSI MarHUTHOTO MOTOKa B cojeHouae u3 2000 BuTkoB mpu Bo30OyxaeHuu B Hem DJIC
nuaykuun 120 B.
11. HaiiTu MHIyKTUBHOCTH MPOBOJHKKA, B KOTOPOM paBHOMEPHOE M3MEHEHHE CHUJBI ToKa Ha 2 A B Teuenue 0,25 c

Bo30yxmaet I/1C camounnaykiuu 20 MB.

5. ceMecTp

1. Yenomek, uaymmii mo mocce, YBHICH B 3alllATHOM CTEKJIE BCTPEYHOTO aBTOMOOMIS conHIe. [log KakuM yrioM K
FOPM30HTY HAKJIOHEHO CTEKJIO, €CIM BBICOTA CONHUA Haj ropusoHtoM 18°, a mnomajgarommii B ryias Yenoseka
OTpPaXXCHHBIM JIy4 HampasjeH ropu3oHTaibHO? CoJHIE, aBTOMOOWJIb W YEJIOBEK PAacIOJOXKEHbI B BEPTUKAILHOMN
rockocTu. (81°)

2. CseT OT naMIouky ¢ cunoii ceera 200 k1 magaeT nox yriaom 45° na paGodee MecTo, cosmaBas ocBeleHHOCTh 141 K.
Ha xakom paccTosHHM OT pabodero Mecta Haxomutcs jnaMmouka? Ha xakoil BbIcOTe OT pabouero mecra OHa BECUT
(1Im; 0,7Mm)

3. ®onHaph I OCBEIICHUs yIUIBI cHiIoi cBeta 500 K BECUT Ha CTOJIOE Ha BHICOTE 3 M OT MOBEPXHOCTH 3emun. Haiitu
OCBEIICHHOCTh TOBEPXHOCTH 3EMJIM Ha PACCTOSIHAU 4 M OT OCHOBaHUA cTojba. (12 1K)

4. Ha kakoil BBICOTE HAaJ TOKAapHOM CTAaHKOM HAIO IOMECTHTH JaMIly 75 KI, YTOOBI OBUTH COOIIOACHBI HOPMBI
ocsenennocty aetanu (40-60 nk)? (1,1-1,4 m)

5. Tloxm xakuM YTJIOM JOJDKEH YIACTh JIyd Ha CTEKJIO, YTOOBI IMPEJIOMIICHHBIH JIyd OKa3aliCsl MePIEeHAMKYISAPHBIM K
orpaxeHHomy? (58°)

6. B mgHO Bomoema riyOmHOW 2 M BOHWTa cBasg, Ha 0,5 M BeICTymaromas w3 BOAbl. HallTh IMHY TEHH OT CBaW Ha JTHE
BoJOeMa NpH yrie nagenus mydeit 300, (1,1 m)

7. Jlyu mapmaer mox yriom 60° Ha CTEKISHHYIO IJIACTMHKY TOJIIMHON 2 CM C MapaleldbHbIMU TpaHsmu. OIpeaenuTh
BEJTMYMHY CMEIICHNUS JIy4ya, BBIIEANIET0 U3 IAacTHHKH. (1 cM)

8. Ilonb3ysich TOMBKO JIMHEHKOM, OKa3aTh X0/ MPOU3BOJILHOTO JIyya, IaJaloliero u3 JaHHoi Touku C Ha coOuparonyto
JIMH3Y C U3BECTHBIM (POKYCHBIM PaCCTOSTHHEM.

9. Cseua HaxOTUTCS Ha PACCTOSHHM 12,5 ¢M OT COOMpATENLHON JIMH3bI, ONTUYECKAs CHiia KOTOpoi paBHa 10 amTp. Ha
KaKOM PacCTOSIHUU OT JIMH3BI OMYYUTCS n300pakeHne 1 kakuM oHo Oyzaet? (50 cm; yBenumueHHoe B 4 pasa)

10. Onpenenuth oNTHYECKyIO CHIy OOBeKTHBa (hoToammapara, KOTOPHIM (hOTOrpadupyIOT MECTHOCTh C camojeTa Ha
BeIicoTe 5 kM B Macmrade 1:20 000. B xakoMm MacmTabe TMOJTYYHTCS CHUMOK, €CIHM 3THM (OTOAIMapaToM CIeiaTh
CHhEMKY MOBEPXHOCTH 3€MJIN ¢ MICKYCCTBEHHOI'O CITyTHHKA, HaXxoserocs Ha Beicote 250 km? (-7,5 noTp)

8. cemectp

1. Bopna ocBemieHa KpacHBIM CBETOM, JJIsl KOTOPOTO JUIMHA BOJIHBI B Bo3nyxe 0,7 mkm. Kakoit Oyner muimHa BOJTHBI B
Boze? Kakoii mBeT BUANT YeIOBEK, OTKPBIBIIMHI Tia3a moxa Boxoi? (0,53 MKM; KpacHBIM T.K. BOCIPHHIMAEMBIN TIa30M
[[BET 3aBHCHUT HE OT JIJIMHBI BOJIHBI, & OT YaCTOTHI)

2. KakoBa mmpuHa BCero criekTpa rnepBoro nopsiaka (AJIMHBI BOJH 3aKiroueHsl B npezaenax ot 0,38 mo 0,76 mMxm),
MOJIyYEHHOTO Ha SKpaHe, OTCTOSIIEM Ha 3 M OT AudpaknnoHHoH pemretku ¢ nepuogom 0,01 mm? (11 cm)

3. Onpenenuts 3HEPrUI0 (POTOHOB, COOTBETCTBYIOUIMX Hambosee AIMHHBIM (A=0,76 MKM) W Haubolice KOPOTKHM

(2=0,4 MxM) BoJiHAM BUAMMOH YacTH criektpa. (2,6-10°° JIx; 5-107° Jx)

4. Ompenenuts JUIUHY BOJHBI JIyueil, KBAHTHI KOTOPHIX UMEIOT TAKYIO )K€ DHEPIHIO, YTO U AJIEKTPOH, MPOJIETEBILIHUIA
pasHocTh moteHnuanos 4,1 B. (0,3 Mxwm)

5. Haiitu maccy u umnysnse GoToHoB a1 uHppakpacHsix (v=10"2 T'n) u pentrenosckux (v=10% I'u) syueit. (7,3-10°
3 kr; 2,2-10%0 kr-m/c; 7,3-10°8 kr;  2,2-102%* kr-m/c)

6. CKOJBKO [UIMH BOJIH MOHOXPOMATHYECKOro m3aydeHus ¢ dactoToil 400 TI'm ykiaamsiBaeTcs Ha OTpe3ke B 1 m?
(1,3-108mY)

7.  JlnuaHOBONHOBas (kpacHas) rpanmna (otodddexra mns cepedpa Kakyro MakcnManbHYIHO CKOPOCTh MOTYT
MOJyYUTh BBIPBAHHBIE M3 KaJWsl 3JEKTPOHBI NPHU OOJIydEHUH €ro (puoJIeTOBBHIM CBETOM C JIMHOW BoiHBI 0,42 MKM?
Pabora Bexona aus kanus pasHa 2 3B. (580 km/c)



8.  TpeHupoBaHHBIN IJ1a3, JUIMTEIBHO HAXOASAIIMICI B TEMHOTE, BOCIIPUHUMAET CBET C JUIMHOM BOJIHBI 0,5 MKM mpu
momHocTd He Meree 2,110 Br. Ckonbko (OTOHOB IIONALAeT B 3TOM CIIydae Ha ceTdaTky 3a 1 ¢? (53)

9. JlyuHa BOJIHBI, HA KOTOPYIO MPHUXOIMTCS MAaKCUMYy JHEPIHU W3JIyYeHHs, CBs3aHAa ¢ aOCONIOTHOHM TeMIepaTrypoii
M3JTy4arouero Tejaa o0paTHOW MpONOPIHMOHAIBHON 3aBHCHUMOCTBIO: A=b/T (rame b- ko3¢ duumeHT, paBHBIA NPUMEPHO
2,9-10° m-K). Haiitu Temnepatypy HapyxHbix cioe COJHIA, ECIIM MAKCUMYM SHEPTHHU u3itydeHns CoJIHI[a IPUXOIUTCS
Ha CBET ¢ JUIMHOHN BOJHEI 0KoJ1o 0,5 mxMm. (5800 K)

10. Hamnmcate Hefocraomue  0003HaYeHHMS B CICAYIONMX  SACPHBIX  peaKUsIX f; Al+in — 2+, He;

2CiinsBHe+2.

4.2. OueHOYHBIE CPEACTBA MPOMEKYTOYHON aTTeCTAlMHU

4.2.1. 3auem

4.2.1.1. Ilopsigox nmpoBeaeHHsI.

[Mo nucummnuHe mpexycMoTpeH 3adeT B 4,5 cemecTpax. 3adyeT HallelieH HA KOMIUIEKCHYIO NPOBEPKY OCBOCHUS
JUCLUILIMHBL. 3a4yeT MPOXOAWT Mo OmieraM. B kakaom Ouiere OIMH TEOPETHYECKUH BOIPOC M 3afadd JJIsl PEICHHS.
3aueT HaleleH Ha KOMIUIEKCHYIO NPOBEPKY OCBOGHHUS TUCHUIUIMHBEL [locie oTBeTa CTYINEHTY MOTYT OBITh 3aJaHBI
JIOTIOJTHUTENBbHBIE BOIPOCHI, KaK [0 MaTepraitaM OWiieTa, Tak M 110 OCHOBHBIM OIPE/ICICHHUSM Kypca B LEJIOM.

4.2.1.2. Kpurepuu oneHUBaHUS.

38-50 6a/1710B cTaBUTCSA, €C/IM 00yYAIOIIHIACs:

MIPOAEMOHCTPHUPOBAT BCECTOPOHHEE, CHCTEMAaTHYEeCKOe M TIIyOOKOe 3HaHWE Y4eOHO-TIPOTPaMMHOTO MaTepHhala,
YMEHHE CBOOOIHO BBIMIONHATH 3aJaHUs, IPETyCMOTPEHHBIC MPOTPAMMOM, YCBOWJI OCHOBHYIO JIUTEPaTypy M 3HAKOM C
JIOTIONTHUTEIBHOHN TUTEePaTypoi, peKOMEHIOBAHHOW MPOTPaMMOI MUCIUIUINHBI, YCBOWI B3aMMOCBSI3b OCHOBHBIX TOHSTHHA
MUCIHIUIMHEL B WX 3HA4YCHWH Ui TpuoOpeTraeMoll mpodecchy, MPOSBIII TBOPYECKHE CIIOCOOHOCTH B IOHWMAaHHUM,
W3JI0KCHAN ¥ UCTIOIB30BaHUH YICOHO-TIPOTPaMMHOTO MaTepraa.

31-37 6anJ10B CTABUTCS, €CJIH 00YUYAIOIUIACS:

MPOJIEMOHCTPUPOBAN MOJHOE 3HAHUE Y4EOHO-NPOTrPaMMHOI0 MaTepualia, YCIEIIHO BBIOJHMI MPEAyCMOTPEHHbIE
IIporpaMMoil 3aJaHus, YCBOWJ OCHOBHYIO JIMTEPaTypy, PEKOMEHIOBAHHYIO IIPOTPaMMON IUCHUIUIMHEBL, IOKa3al
CUCTEeMaTHYECKUH XapaKkTep 3HAaHUK MO JUCLUILIMHE U CIIOCOOEH K UX CaMOCTOATEILHOMY MOMOJIHEHHIO U OOHOBJICHHIO B
X0ie naybHeleit yueOHoi paboThl 1 TPO(hEeCCHOHATBHOM eI TeTbHOCTH.

16-30 6a1;10B cTaBHUTCS, €CJIU 00YUAIOLIHICS:

MIPOAEMOHCTPHUPOBAT 3HAHHE OCHOBHOTO YYeOHO-TIpOTPaMMHOTO Mareprana B OO0beMe, HEOOXOAUMOM Ui
JMabHEeHme yae0pl U mpeacTosmeil padoTel Mo Mpodeccuu, COpaBWIICS C BBHIIOTHEHHEM 3aJIaHHH, TPETyCMOTPEHHBIX
MIPOTPaMMOii, 3HAKOM C OCHOBHOM JIUTEPaTypoil, peKOMEHIOBaHHON POTrPaMMON JUCIUIUINHBI, JOMYCTHI OTPEITHOCTH B
OTBETE Ha 3K3aMCHE W IPH BHIIIOJHCHUU 3K3aMCHAIMOHHBIX 3aJaHHi, HO 00JamacT HEOOXOMUMBIMHU 3HAHUSAMH I FX
YCTpaHEHUS 10/ PYKOBOJCTBOM IIPETIOAABATEIIS.

0-15 6a1510B CTABHTCH, €CJIN 00yYAIOIIUIACS:

MIPOAEMOHCTPHUPOBAN 3HAHME OCHOBHOIO Y4eOHO-TIpOTPaMMHOrO Marepuana B oO0BeMe, HEOOXOAWMOM JUIA
JMaybHEHIell yueObl U MpeacTosiieil padoTel Mo MPo(eccuu, COpaBUICS C BBHIOJHEHHEM 3aJaHHi, MPETyCMOTPEHHBIX
MpOTrpaMMOi, 3HAKOM C OCHOBHOM JIUTEPATYPOM, pEKOMEHI0BAaHHOW MPOrpaMMON AUCHMUIUIMHBI, JOMYCTUI MOTPEIIHOCTH B
OTBETE Ha 3K3aMEHE M IIPH BBINOJHEHUH 3K3aMEHAIMOHHBIX 3aJaHui, HO 00JazaeT HEOOXOAMMBIMHU 3HAHUSAMH I HX
yCTpaHEHUs M0JT PyKOBOACTBOM IIPETO1aBaTeIsl.

4.2.1.3. OueHo4yHbIe CpeaAcTBA.

Bomnpocs k 3aueTy

1. JlaBuenue. 3akoH [Tackans s xuakocteit u ra3oB. Coobmiaronuecs cocynsl. [IpuHImn ycrpoiicta
TUIPABIMYECKOro Ipecca.

2.  ArmocdepHoe naBnenue. Mi3MeHeHEe aTMOC(HEPHOTO JaBICHUS C BRICOTOM.

3. ApxumenoBa cuiia IS KHIKOCTEH M Ta30B. Y CIOBUS IUIABAHUSA Tell. 3aBUCUMOCTD JIABJICHUS JKAIKOCTH OT
CKOPOCTH €€ TeUCHHS.

4.  OnbITHBIE 000CHOBAaHUS OCHOBHBIX ITOJIOKEHHUH MOJIEKYIISIPHO-KHHETHYECKOH Teopui.. [locTossHHast ABOraapo.
BpoyHoBCcKoO€E BUXKEHUE.

5.  HneanbHblii ra3. OCHOBHOE ypaBHEHHE MOJIEKYJIIPHO-KUHETHYECKOH TEOPHUH UACATLHOTO Ta3a.

6. Temmeparypa u ec u3MepeHne. AOCOOTHAS TeMepaTypHas imkaiga. CKOpoCTh MOJICKYJI rasa.

7. YpaBHEHHE COCTOSHUS MAealbHOTO Tasa (ypaBHeHHe MenaeneeBa-Kianeiipona). YauBepcamsHas ra3opas
noctosiHHas. M3oTepMudecknii, U30XOPHBIN U M300apHBIN MPOLECCHI.

8.  Buytpennss sneprus. KonndecTBo TEIIOTHL. Y IeibHAS TEIDIOEMKOCTh BelllecTBa. PaboTa B TepMOIHMHAMUKE.

9.  3akoH coXpaHEHUs SHEPIHH B TECIUIOBBIX IpoIeccax (MEpBhIi 3aKOH TEPMOINHAMHUKH).

10. [IpumeHeHMe MepBOro 3aKOHAa TEPMOJMHAMUKY K H3omponeccaM. AauadaTHelii nponecc. Heobparumocts
TEIUIOBBIX MPOLECCOB.

11. Tlpwanwmn gericTBus TerutoBbix apurarencit. KI1J] TemnoBoro nBuratelis ¥ ero MaKCHMalbHOE 3HAYCHHUE.

12. Ucnapenue u koHaeHcauus. HacblleHHbIE U HEHACBILICHHBIE MAPHI.

13. 3aBHUCHMOCTH TEMIIEPATypPbl KATICHHUSI XHUIKOCTH OT JaBlieHUs. BiIaXKHOCTh BO3ayXa.

14. BsaumoneicTBHE 3apsDKCHHBIX Tell. 3akoH KyioHa. 3akoH cOXpaHEHUS SJIEKTPUIECKOTO 3apsia.



15. Dnexrpuueckoe mosie. HanpsskeHHOCTD AJIEKTPHYECKOr0 MO, DIEKTPHYECKOE HoJe ToueuHoro 3apsia. [Ipuniun
CyNepHo3ULNHU MOJIEH.

16. IIpoBOIHMKHM B 3JIEKTPUUECKOM T0JIe. JIUDIIEKTPUKH B SJIIEKTPUIECKOM ToJie. J{ndnekTpudeckast IpoHUIAeMOCTb.

17. Pabota 31eKTpOoCTaTHYECKOro OIS ITPH IIepEeMENeHNH 3apsiaa. Pa3HOCTh MOTEHIMAIOB.

18. OmnexrtpoemkocTb. KoHmeHCaTOPBI. JHEPTHUS ANEKTPUUECKOTO MOJISL.

19. Omnexktprueckuii Tok. Crna Toka. 3akoH OMa U1t ygacTka renu. COnmpoTHBICHHE TIPOBOIHUKOB.

20. TlocnemoBarenbHOE U MapajuIeIbHOE COCTUHEHNE TIPOBOTHUKOB.

21. DnextponBmkymas cuia. 3akoH OMa s moTHOU 1ienr. Pabota 1 MOIITHOCTH TOKA.

22. D7nexkTpoHHas MPOBOANMOCTH METAIOB. CBEPXIPOBOAMMOCTD. DIEKTPHUECKHIH TOK B PACTBOPAX U pacIiaBax
ANEKTPOIUTOB. 3aKOH 3JIEKTPOJIH3A.

23. Dnextpuueckuii TOK B razax. CaMOCTOATENBHBIN H HECAMOCTOSTEIBHEIHN pa3pansl. [lorsTre o mmasme. Tok B
BaKyyMe.

24. TloaynpoBOJHHUKH. DIEKTPOIPOBOIHOCTD IOJIYIIPOBOAHUKOB U €€ 3aBUCHMOCTh OT TeMieparypbl. CoOCTBEHHAs 1
IpUMecHast HPOBOJUMOCTS ITOJIYTPOBOAHUKOB.

25. TlonxynpoBoaHHKOBBIH auon. TpaH3uCTOD.

26. MaruutHoOe B3auMo/ieiicTBUEe TOKOB. MarHutHoe moje. MHIyKIps MarHUTHOTO TOJIS.

27. Cuna, neiicTByOIIas HA IPOBOJHUK C TOKOM B MArHUTHOM ToJie. 3akoH Amrepa. /lelicTBre MarHUTHOT'O TOJIsl Ha
JIBKyuics 3apsa. Cuna JlopeHua.

28. DnexTpoMarHWTHas WHAYKIHMA. MarHUTHBINA MOTOK. 3aKOH 3JICKTpOMarHuTHON wHAYKnuu. [Ipaswio Jlenta.

29. SBnenme caMOMHIYKIHH. NHIYKTUBHOCTB. DHEPTHS MarHUTHOTO TIOJISL.

4.2.2. Dk3amen

4.2.2.1. ITopsinox npoBeaeHUs.

Mo pucummniMHe NpeaycMOTpeH dk3aMeH B 3, 8 cemecTpax. DK3aMeH MPOXoauT no Owieram. B kaxxaom Ousere nsa
BOIpoca. DK3aMeH HalleJIeH Ha KOMIUIEKCHYIO TPOBEPKY OCBOSHHS NUCIUIUIUHEL. [locie oTBeTa CTyIeHTy MOTYT OBITh
3aJaHbl JOMIOJIHUTEIIbHBIE BOIPOCHI, KaK [0 MaTepHajaM OHJIeTa, TaK U TI0 OCHOBHBIM ONpEAETICHUAM Kypca B LEJIOM.

4.2.2.2. Kputepuu oneHUBaHUSA

38-50 6ayJ10B cTaBUTCS, €CJIM 00yYaroMMiics:

MIPOIEMOHCTPUPOBAII BCECTOPOHHEE, CHCTEMATHYECKOE M TIIIyO0KOe 3HaHHE Y4eOHO-IIPOrpaMMHOTO MaTepHraa,
YMEHHE CBOOOIHO BBHITIOTHATH 3aJaHus, IPEyCMOTPEHHBIC IPOTPaMMO, YCBOMII OCHOBHYIO JIUTEPATYPY U 3HAKOM C
JIOTIONTHUTEIBHOM TUTEePaTypoid, peKOMEHJOBaHHON IPOTPaMMON AUCIUILTHHEI, YCBOWII B3aUMOCBSI3b OCHOBHBIX TTOHSTHIHA
JTUCIAIUTHHBI B UX 3HAUYECHUH U IpHoOpeTaeMoil mpodeccru, MposiBUI TBOPUYECKHE CIIOCOOHOCTH B TIOHUMAHUH,
H3JI0KCHUU ¥ UCTIOIh30BaHUH YIEOHO-TIPOrpaMMHOTO MaTepHaa.

31-37 6a110B cTAaBUTCSH, €CJIH 00y YA FOIIHIICS:

MIPOAEMOHCTPUPOBAII IOTHOE 3HAHNE YI€OHO-TIPOTPaMMHOI0 MaTepHaa, yCIeNIHO BRITOIHII IPeLyCMOTPEHHBIE
IPOrpaMMOH 3aJjaHusl, yCBOUJ OCHOBHYIO JIUTEPATYPy, PEKOMEHIOBAaHHYIO IIPOrPAMMOM U CLMIIINHBI, II0Ka3all
CHUCTEMAaTUYECKHUI XapakTep 3HAHUM 10 JUCHUIIIINHE U CHOCOOEH K NX CaMOCTOATCIIbHOMY MOIOJIHEHUIO U OOHOBJICHHUIO B
X0/ie nayibHeleit yueOHoi paboThl 1 TPO(EeCCHOHABHOI JIeITeIbHOCTH.

16-30 6an10B cTAaBUTCS, €CJIH 00yUAKOINMIiCS:

MPOJIEMOHCTPUPOBAN 3HAHWE OCHOBHOTO Y4€OHO-IIPOrPaMMHOI0 MaTepHaia B 00beMe, HEOOXOAUMOM st
JabHEHIeH yae0sl 1 mpeacTosieii paboThl Mo MpogeCcCcru, CIPaBHiICS ¢ BHITOTHEHUEM 3aIaHUM, TIPEAYCMOTPEHHBIX
MPOTpaMMOii, 3HAKOM C OCHOBHOM JIUTEPaTypoid, peKOMEHAOBAHHOH MPOrpaMMOi TUCIUITIHHEL, JOMYCTHI IOTPEITHOCTH B
OTBETE Ha IK3aMEHE U MPH BHITIOHEHUH YK3aMEHAIIMOHHBIX 331aHuUil, HO 001agaeT HeOOXOUMBIMI 3HAHUSAMH IS X
YCTpaHEHUS 1T0/I PYKOBOJCTBOM IIPETIOAaBATEIIS.

0-15 6a10B CTABHUTCS, €CJIN 00YYAIOLIUIACS:

MIPOIEMOHCTPUPOBAII 3HAHIE OCHOBHOTO Y4eOHO-TIPOrPaMMHOI0 MaTepuaia B 00beMe, HeOOXOIMMOM IS
JanbHeWen yueobl u npeacTosiield paboTsl o mpodeccuu, CIpaBUIICs ¢ BEITIOTHEHUEM 3a/IaHNH, MPEAYCMOTPEHHBIX
MPOTpaMMOM, 3HAKOM C OCHOBHOM JIMTEPATYPOM, pEKOMEHIOBAaHHON MTPOTrpaMMOi AUCIUIUINHBI, JOIMYCTUI IOTPEITHOCTH B
OTBETE HA OK3aMEHEC U IPH BBITIOJTHEHUH 5K3aMCHAITMOHHBIX 3a11aHm71, HO o6na)1aeT HeOGXO]lI/IMI)IMI/I 3HAHUAMU 1J1 UX
YCTpaHEHHUS IO/ PyKOBOJCTBOM IIPETIOAABATEIS.
4.2.1.3. OueHo4YHbI€e CPeACTBA.

Bomnpocs! k 5k3ameny
DNeKTpOMAarHuTHBIE BOHBL. CKOPOCTh UX pacnpocTpaHeHus. CBOHCTBA IIEKTPOMArHUTHBIX BOJH.
[psamonuneitHOe pacnpocTpaHeHue cBeta. CKOPOCTh CBEeTa. 3aKOHBI OTPaXKEHUS U IPEIOMIICHUS CBETA.
JIunza. ®okycHoe paccTosiHUE THH3BL. [locTpoeHue n300pakeHHid B TNIOCKOM 3epKaje U JINH3aX.
KorepentHocts. UHTEphEepeHIys CBETa U €€ IPUMEHEHHE B TEXHHUKE.
Judpaxkius cBera. udpakinuoHHas pemerka.
Jucnepcus csera. lllkana 31eKTpOMarHuTHBIX BOJIH.
®dotoaddekt u ero 3akoHbl. KBaHTHI cBeTa.
VYpauenue DitHmTelHa 115 porodddekra. [locrosauas [Tnanka. [lpumenenue poroddpdekra B TEXHUKE.
OmwiT Pezepdopna no paccesanto anbga - 9acTll. SnepHas MoJeNb aToma.
0. Ksganrossie moctynaTel bopa. VciyckaHue U MOTJIONICHHE ¢cBeTa aToMOM. HenpepbIBHbIH 1 THHEHYaThII
criekTpbl. CrieKTpalIbHbIN aHamu3.

PO ~NoookrwdE



11. Cocras sapa aroma. M3oTonsl. DHEprus cBSI3M aTOMHBIX SAEp. SAepHbIC peakiuH.

12. PanmmoaxTtHBHOCTH. Anb(a - n GeTa - 4acTUIBl, raMMa-u3TydeHne. MeToabl perucTpaniu HOHU3UPYIOLINX
U3IIy4YEHUN.

13. [enenue sipep ypana. SnepHsiii peakrop. TepMosiaepHas peakiusi.

14. OcHOBBl cHeUWaIbHOW TEOpPHM OTHOCHTENLHOCTH [locTymaTel TEOpUM  OTHOCHUTENbHOCTH. [lpuHImI
OTHOCHTENbHOCTH DifHITeHHA. [I0CTOSHCTBO CKOPOCTH CBETa.

15. TIpoctpaHCTBO M BpeMs B CHEHHAIBHONW TECOPHH OTHOCHTEIBHOCTH. PensaTuBHCTCKAas AnHAMHUKa. CBS3b Macchl ¢
SHEpPTHUEH.

16. Actpodpmsuka B EI'D. 3akonmsr Kemnepa.Actpopusuka B EI'D. 3akon BcemmupHOTro TSATOoTEeHHS, KOCMHYECCKHE
CKOPOCTH.
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By30B / U. B. CaBenbeB. — 18-¢ u3., crep. — Cankr-IlerepOypr : Jlans, 2024. — 500 ¢c. — ISBN 978-5-507-51528-8. —
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obpamenns: 10.02.2025). — Pexxum mocTyma: Iist aBTOPHU3. ITOTB30BATEICH.
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Tena. dOU3MKa aTOMHOTO s7pa W 3JIEMEHTapHBIX YacTHL : y4eOHUWK s By3oB / U. B. CasenbeB. — 16-¢ u3n., crep. —
Cankr-IlerepOypr : Jlanp, 2025. — 320 ¢. — ISBN 978-5-507-50503-6. — TekcT : amekTpoHHSbI# // JIaHB : 3IeKTpOHHO-
6ubnuoteunas cucrema. — URL: https://e.lanbook.com/book/440198 (marta obpamienus: 10.02.2025). — Pexxum gocTyma:
JUIs1 aBTOPU3. N10JIb30BaTEIIEH.
4. Kanamuukos, H. I1. O6rnas ¢usuka. COOpHUK 3aTaHuii B PYKOBOJCTBO K PEIICHHIO 3a1a4 : yuebnoe mocodue / H. I1.
Kanamaukos, C. C. MypaBbeB-CmupHoB. — 3-¢ u3f., crep. — Cankr-IlerepOypr : Jlans, 2020. — 524 ¢. — ISBN 978-5-
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https://e.lanbook.com/book/130574 (nara o6pamenus: 10.02.2025). — Peskum gocTyma: JUist aBTOPH3. TOJIb30BaTENEH.
5. Uponos, U. E. 3amgaun mo obmielt ¢puznke : yaedHOe mocodue ams By3os / U. E. Upomos. — 21-e m3a., crep. — CaHKT-
[etepOypr : Jlamp, 2025. — 420 c. — ISBN 978-5-507-50495-4. — Texkcrt : snekTpoHHBIH / JlaHb : 3II€KTpOHHO-
6ubnuoreunas cucrema. — URL: https://e.lanbook.com/book/440183 (mata obpamenus: 10.02.2025). — Pexum gocrymna:
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2022. — 416 c. — ISBN 978-5-8114-1718-6. — Tekcr : asieKTpoHHbI // JlaHb : 371€KTpOHHO-OMOIMOTEYHAs CUCTEMa. —
URL: https://e.lanbook.com/book/211745 (mata oOpamenus: 19.02.2025). — Pexwum noctyma: i aBTOPH3.
MOJIb30BaTeNEeH.

3. Kyznenos, C. 1. Kypc ¢usukn ¢ npumepamu pemenus 3agad : ydebHoe nocodue / C. U. KysnenoB. — 4-e usm.,
nepepad. u pon. — Cankt-IlerepOypr : Jlanp, 2022 — Yacts III : Ontuka. OCHOBBI aTOMHONH (PU3MKH M KBAHTOBOK
MexaHuku. Du3nka aTOMHOTO spa U sneMeHTapHbiX dyactul — 2022, — 336 c¢. — ISBN 978-5-8114-1719-3. — Tekcr :
9JIeKTPOHHBIH / JlaHb : 31MeKTpOoHHO-OMOaMoTeuHass cuctema. — URL: https://e.lanbook.com/book/211748  (mara

obpamenus: 19.02.2025). — PexxuM gocTyma: i aBTOPU3. MOJIb30BATEICH.

4. @upranr, E. B. PykoBoacTBO K pemieHnio 3a1a4 mo Kypcy oomieit ¢pusuku : yaedHoe mocobue / E. B. @upranr. — 4-e
u3a., ucnp. — Cankr-IletepOypr : Jlanb, 2022. — 352 ¢. — ISBN 978-5-8114-0765-1. — Tekcr : anekTpoHHbIi // Jlans :
3JIeKTpOHHO-Onbmnoreunas cucrema. — URL: https://e.lanbook.com/book/210374 (mata obpamienus: 10.02.2025). —
PexxuM moctyma: Asis aBTOPU3. MOJIb30BATEIICH.
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