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1. Ilnanupyemble pe3yabTaThbl 00y4eHHUs 10 AUCHMILINHE,
COOTHEeCeHHbIE ¢ IJIAHMPYEeMBbIMH pe3yabTaramMu ocsoenus OITOII

1.1. Hean 1 3212494 AU CHUNJINHBI

bakanasp mo Hanpasienuro 36.03.02 300TeXHHs JOJDKEH OBITH MOJATOTOBJICH K PEIICHUIO
3a1a4 npoecCuoHaNbHOM eI TENFHOCTH POU3BOACTBEHHO-TEXHOIOTUYECKOTO THIIA.

Heap qucuumiuHbl — GOpMUPOBAHHUE TEOPETHUYECKUX 3HAHUM, MPAKTHUYECKUX YMEHUU U
HABBIKOB B 00JIACTH (PU3UKH, HEOOXOAMMBIX JUIS PEIICHUS KOMIUIEKCHBIX 3a7a4 10 OpTaHU3alud
MPOU3BOACTBA U  IMepepadoTKe CeIbCKOXO3SHUCTBEHHOW MPOAYKIMU B  COOTBETCTBUU C
bopMupyeMbIMU KOMITETEHIUSIMHU.

3agaun TMCUUIIUHDI

- u3yyeHue (U3MYECKUX SIBJICHHM, 3aKOHOB W TIPaHUIl UX MPUMEHHUMOCTH; 3HAKOMCTBO C
OCHOBHBIMHU (PU3NYECKUMHU BEIMUYUHAMU, UX ONPEICICHUSIMU, (PU3MIECKIM CMBICIIOM, CITIOCO0aMU U
€IMHULIAMU U3MEPEHHUS.

- [puOOpeTeHHEe HAaBBIKOB pPabOTBI ¢ mpudbopamMu ©  000pyrOBaHHEM (U3NYECKOM
1ab0paTopuu; HAaBBIKOB UCIOIb30BaHMS PA3IUYHBIX METOIUK (PU3NUECKUX U3MEPEHHUI 1 00paboTKU
AKCIIEPUMEHTAIBHBIX IAHHBIX; HABBIKOB IIPOBEACHUS aJIEKBATHOTO (PU3HUYECKOTO MOJCITUPOBAHHUS.

- MPUMEHEHHE B CBOCH MPAKTUYECKOW AEATEIbHOCTH 3HAHUU MO (U3MKE JUIS pelIeHUs
TEOPETHUECKUX U MPOU3BOJACTBEHHBIX 3a/1a4.

1.2. KoMneTeHIIUN ¥ HHAUKATOPBI UX JOCTUKEHH I
OIIK-4. CrnocobeH 000CHOBHIBaTh U pealn30BBIBaTh B MPO(EeCcCCHOHANBHON NeATeIbHOCTU
COBPEMEHHBIE TEXHOJIOTUM C  HCIOJb30BaHUEM IMPUOOPHO-UHCTPYMEHTAIBHOM 0a3zpl U
UCIIOJIb30BaTh OCHOBHBIE €CTECTBEHHbIE, OMOJIOTHYECKUE U MPO(ecCHOHATbHBIC TIOHATHUS, a TAKKe
METOJIBI ITPH PEUICHUH 00IenpodecCHOHATBHBIX 3a/1a4

Kon n HaumeHnoBanue ®opmupyemsle 3YH
HMHAUKATOpa JOCTIKCHUS
KOMIIETCHITH
nJI-1. OIIK-4 3HAHUS OO0yuaroImuiics TO/DKEH 3HATh OCHOBHBIC (DM3MYCCKUC SBIICHHUS, 3aKOHbI U
Vcnione3yet 0oCHOBHEIE IPaHUILBI UX IPUMEHUMOCTH; OCHOBHBIE (DH3UYECKUE BETMYNHBI 1
€CTEeCTBEHHBIE, (hu3nUecKre KOHCTAHTBI, UX ONpeneeHus], (PU3NUECKUIT CMBICI, CIIOCOOBI 1
6uonoruueckue u eIIMHULIBI UX U3MepeHHs1; PyHIaMeHTaIbHbIe (PU3NYECKUE OMBITHI U X POJIb
npodeccroHanbHbIC B Pa3BUTHH HAayK{; Ha3HAUYCHHUE W NPUHIMITBI ISHCTBHS BKHEHIIINX
TIOHATHS, 4 TAK)KE METOMBI ¢dusnueckux npubopos (51.0.14, OTIK-4 —3.1)
TIPU pEeLIeHUH YMEHUS OOyyaromuiics T0HKeH yMETh OOBSICHUTh OCHOBHBIE HAOIIOAaeMble
o6mmenpogeccnoHaIbHBIX MPUPOJIHBIE ¥ TEXHOTCHHBIE SIBICHUS U 3((HEKTHI C TO3UIIUH
3aaad (yHIaMeHTaIbHBIX (PU3NYECKNX B3aMMOJCHCTBHH; yKa3aTh, KaKHe 3aKOHBI

OIMHUCHIBAIOT JAHHOE sIBJICHUE WK 3()(EKT; UCTOIKOBBIBATH CMBICI
(hu3MUeCKUX BEJIMYHH U MOHSITHIT, paboTaTh ¢ Mpubopamu u
00opymoBanueM (pru3nyYecKoil 1a00paTOPUH, UCTIOIH30BAThH METOIBI
AZICKBAaTHOT'O (1)I/I3I/I‘IGCKOI‘O MOJCINPOBAHUA IJIsA PEIICHUA TUIIOBBIX 3ajJ1a4
npodeccuonansHoii aesitensaoctd (51.0.14, OIIK-4 - V.1)

HaBBIKH OOyuaromuiics J0JDKeH BIIaIeTh HABBIKAMU MCIOJIB30BaHHSI OCHOBHBIX
001mepr3nIecKrX 3aKOHOB ¥ MPUHIIUIIOB /IS PEIICHHS THIIOBBIX 3a/a4
npodeccroHaIbHON esTeIbHOCTH; HaBbIKaMU TIPUMEHEHUS] OCHOBHBIX
METOJIOB (pU3MKO-MATEMaTHYECKOTO aHAIIN3a ISl PELICHUS TUIIOBBIX 3a/1a4
npodeccHoHaIbHON NeSTEIbHOCTH; HaBBIKaM1 IPaBHIBHON 3KCILTyaTaIlH
OCHOBHBIX ITPHOOPOB U 000pyAOBaHUS (U3NICCKON JTa00PaTOPHH;
00paboTKN M UHTEPIPETUPOBAHUS pe3yabTaToB skcnepumenTa (b1.0.14,
OIIK-4 - H.1)

2. Mecto aucuuiuinHbl B cTpykrype OIIOIT
JucrunnmHa «Pu3nKa» OTHOCHTCS K 00s3aTeIhbHOM YacTH OCHOBHOW MpPO(deCCHOHATBLHON
oOpa3zoBarenbHOI porpammMbl OakanaBpuara (b1.0.14).

3. O0beM IMCHUIIMHBI M BHbI Y4eOHOH padoThl
O6vem guctumuuHbel «@usuka» cocrasnser 4 3adetHeix eauHunbl  (3ET), 144

4




akaJieMHuYecKHX 4aca (fayee yacoB). Jucnurnmna uzydaercs B 1 cemectpe.

3.1. Pacnipenesnienne o0bemMa THCHUIIMHBI 110 BUAAM Y4eOHOH padoThl

Buy yaebHoii paboThl

KonmaecTBo yacos

KonraktHas padora (Bcero) 60
B mom uucne:
Jlexyuu (J1) 18
Jlabopamopnuvie 3anamus (J13) 36
Konmponv camocmosamenvroii pabomet (KCP) 6
CamocrosiTesibHas padora odyuawouiuxcs (CP) 57
Konrpoanb 27
HToro 144
3.2. Pacnipeesienne yueOHOro0 BpeMeHH 10 pa3jaesiaM U TeMaM
B TOM YHUCIIE A
Ne n Bcero KOHTaKTHast paboTa g
TeMbl auMEHOBAHKE Pa3zieiia U TEMBI 4ACOB CP &
J 3 KCP g
1 2 3 4 5 6 7 8
Paznen 1. Mexanuka. MonekynsipHasi ¢pusuka u TepMoArHAMUKA
11 W3mepenue TUHENHBIX pa3MepOB 28 2 0.1 0.7 X
MPEMETOB
12 V3mepenue mpoMeKyTKOB BpeMEHH 3.4 2 01 13 <
CEKYHJIOMEPOM
1.3 DneMEHTHI IOCTYNAaTeIbHOTO JBUKECHUS 2,5 2 0,2 0,3 X
14 ITpoBepka 3ak0HA COXpaHEHHs UMITYIbCaM 3,5 2 0,2 1,3 X
15 DNIEeMEHTHI BPalaTeIbHOTO JIBUKCHUS 2,5 2 0,2 0,3 X
16 V3yueHre OCHOBHOTO 3aKOHA JMHAMHKHU 35 2 0.2 13 <
BpaICHUS
1.7 MexaHnueckue KoeOanus 3,5 0,2 3,3 X
HccnenoBanue koiedaTeIbHOIO
18 JIBIDKCHHSI, U3MEPCHHE YCKOPCHHUS 35 2 0.2 13 <
CBOOOIHOTO TaICHUS TIPH ITOMOIIN
MasTHHKA
19 OcCHOBBI cIEUAIBHON TEOPUU 35 0.2 33 X
OTHOCHTEIEHOCTH
1.10 OCHOBBI MOJICKYIISIPHOH (DU3HUKH 2,5 2 0,2 0,3 X
1.11 MorekynspHbIC SBICHUS B ra3ax 3,5 0,2 3,3 X
112 MosekynsapHbIC SBICHUS B )KUAKOCTAX U 35 0.2 33 X
TBEPJBIX TEJIaX
1.13 HccnenoBanme TeueHNs BI3KOM KHUIKOCTH 3,5 2 0,2 1,3 X
HccrnenoBanue CBOHCTB MMOBEPXHOCTHOTO
114 CJIOSI KUJIKOCTH, H3MEPCHUE 3.4 2 01 13 X
K03 (h(hUIIIEeHTA TOBEPXHOCTHOTO
HATSKCHUS JKUIKOCTH
1.15 Nzydenne 3akona ['yka 3,5 2 0,2 1,3 X
1.16 V3mepenne Moyins ypyrocTu 3,4 2 0,1 1,3 X
1.17 OCHOBBI TEPMOJIMHAMHKHU 2,5 2 0,2 0,3 X
Paznen 2. DnekTpuiecTBo, 3IEKTPOMArHeTH3M, ONTHKA, KBaHTOBas pu3nka, GU3MKa aToMa U aTOMHOTO sIpa
21 DJeKTpuuecKoe ¥ MarHUTHOE TI0JIe B 25 2 0.2 03 <
BaKyyMe
Dnexkrpuueckue mnenu. Vismepenue
2.2 (u3MUECKUX BEIUYMH IPUOOpaMH C 3 2 0,2 0,8 X
0003HAYCHHBIM KJIACCOM TOYHOCTH
23 HccaenoBanne MarHUTHOTO TTOJIS 3.3 2 0.1 12 «
MOCTOSIHHOTO MAarHUTa
24 BemecTBo B asieKTpUUEeCKOM U 35 0.2 33 «
MarHUTHOM ITOJIE
2.5 TTocTosIHHBIM 2EeKTpUYECKUN TOK 3,5 0,2 3,3 X




I/ICCHGHOBaHI/Ie SJICKTPOIIPOBOAHOCTH

2.6 MOJyIPOBOAHUKOB. V3yueHue 3,3 2 0,1 1,2 X
MTOJTYIIPOBOAHUKOBOTO JMO/IA

27 HccnenoBanue moTyIpOBOIHNKOB. 33 2 01 12 X
M3ydenue TpaH3ucTopa

28 BHeKTpOMarvHI/ITHaﬂ HHAYKIHS | 25 2 0.2 0.3 X
MePEMEHHBIN EKTPUIECKUil TOK
HccnenoBanue nepeMeHHOTO U

2.9 BBINIPSMIICHHOTO TOKA TPY TIOMOIITH 3,3 2 0,1 1,2 X
ocryutorpaduu

2.10 DJIEeKTPOMAarHUTHOE TI0JIE 2,5 2 0,2 0,3 X

211 OCHOBBI T€OMETPHICCKOH ONTHKA 3,5 0,2 3,3 X

212 U3mepenne pa3MepoB MalibiX OOBEKTOB 3.3 2 01 12 X
MPY TIOMOTIIA MUKPOCKOTIA

2.13 OCHOBEI BOJIHOBOI ONITHKHU 3,4 0,2 3,2 X
HccnenoBanne BOTHOBBIX CBOMCTB CBETa,

2.14 M3MEpEHHe AJMHBI CBETOBOM BOJHBI MPHU 3,3 2 0,1 1,2 X
TOMOIIH TUPPAKIIUOHHON PEIICTKH

215 I'pagyupoBka CieKTpOCKOIa U 33 2 01 12 <
HCCIICIOBAHUE CTICKTPOB
W3ydeHue nonspuMerpa, U3MEepeHue

2.16 KOHIICHTPAllMX PACTBOPOB ONTHUECKU 3,3 2 0,1 1,2 X
aKTHBHBIX BEILECTB

2.17 OCHOBBI KBAHTOBOW OINTHKH 2,5 2 0,2 0,3 X

2.18 OCHOBBI KBAHTOBOH MEXaHHKHU 2,5 2 0,2 0,3 X

2.19 CrpoeHre aToMa ¥ aTOMHOTO spa 3,3 0,1 3,2 X

2.20 Par0akTUBHOCTD U sIICPHBIC PEAKIIUU 3,4 0,1 3,3 X
KonTpons 27 X X X X 27
OO0111ast TPYI0EMKOCTh 144 18 36 6 57 27




4. CTpPyKTypa U cofepKaHue JUCHUIIIMHBI

4.1. Conep:xkanue JUCHUNIMHBI

Paznen 1. Mexanuka, MmojieKy/JsipHasi pU3MKa U TEPMOAUHAMHKA

Marepus. /IBukenue

Marepus. Buael marepuu: BelecTB M 1oJie. BHUIbI B3aMMOJEHCTBHN: IPaBUTALMOHHOE,
JJIEKTpOMarHuTHoe, cinaboe, cuinbHOe (siaepHoe). JIBrkeHue. DOpMbl JBUKEHHS MATEPUU:
du3nueckas, XUMU4ecKas, OMOJIIOTHYecKasi, coluanbHas. B3auMocBsa3p GopM IBHXKEHUS MAaTEpUU.
®dusuka. Bzaumocss3b Gpusnku ¢ npodeccueii.

DJIeMEHTBI OCTYNATEeIbHOI0 IBUKECHUS

Cucrema orcuera u cucrema koopauHar. Paamyc-extop. Tpaekropus. Ilyts.
Ilepememienue. Bektop mnepememenus. CpenHsss CKopocTb. MTrHOBEHHasi CKOpOCTh. BekTop
ckopoctu. Cpeanee yckopenue. MruoBeHHOe yckopenue. Bektop yckopenus. 3akonsl HproToHa.
Macca. Cuna. Bektop cwibl. Wmnynbc. Bektop wumnynbca. 3akOH COXpaHEHHS HMMITYJIbCA.
OCHOBHOE ypaBHEHME [IMHAMUKHM IOCTYNaTeIbHOro JABMKeHUsA. KuHeTnueckas sHeprus.
[lorennmansHass oHeprus. [lomHas wmexaHuueckass »SHeprus. 3aKOH COXPaHEHUs IOJHOU
MeXaHH4YEeCKOH 3Hepruu. PaboTa mocTostHHOM cuitbl. MOIIHOCTB.

DJIeMeHThI BPaIIaTeJIbHOI0 ABHKEHHUS

VYron nosopora. CpenHsisi ymioBas CKOpPOCTb. MTHOBEHHas yIJIOBasi CKOpOCTh. Bekrop
yroBoi ckopocTH. CpengHee ymioBoe YCKOpeHHe. MrHOBEHHOE YINIOBOE YCKOopeHue. Bekrtop
YIJIOBOTO yCKOpeHHs. LleHTpocTpeMuTenbHOe, TAHTEHIMAJIBHOE U IIOJHOE yCKOpeHus. Bpamienue
TBEPAOrO Tejla BOKPYI HENOJABMKHOM ocu. MoMeHT ummyinbca. Bekrop MoOMeHTa ummynbca.
Mowment mHepuuu. Teopema Ilrelinepa. MomeHT cuibl. Bexktop momeHTta cuibl. Ilnedo cuisl.
OCHOBHOE ypaBHEHHME BpallareIbHOTO ABMXKEHUSA. KHHeTHueckas »HEprus Bpallarollerocs Teja.
[TonHas MexaHWYECKasi SHEPIUs BPALIAIOIIETOCs Tejla. 3aKOH COXPaHEHUs IOJHONM MEXaHWYEeCKOU
SHEPruu Bpaiarouierocs rena. Pabora mocTosHHOM CHITBL.

DJIeMeHTBhI K0/1e0aTeJIbHOT0 ABUKeHH S

[lepuognueckue konebanus. ['apmoHuueckue KojeOaHus. YpaBHEHHE TapMOHHYECKHX
koneOanmii. Cmemenune. Yacrora. Ilepwon. Ammmryna u ¢dasza. OmpeneneHue aMIUIUTYIbl U
HayalbHOU (hazbl KoeOaHW W3 HadalbHBIX yclOBUH. Bunabl konebaHuii W MX ypaBHEHUS.
[Ipy>KMHHBI MasTHUK. YPaBHEHHE [BWKCHUs IPYKUHHOIO MasTHUKA. Yacrora M HepHOA
KoneOaHul TPYKUHHOTO MasTHUKA. Du3Mueckuili M MaTeMaTUYeCKHil MasTHUKUA. YpaBHEHUS
JIBUKEHMSI (PU3MYECKOTO M MareMaTHMYecKoro MasTHUKOB. YacTtora M mepuoa KojeOaHui
(bU3MYECKOTO U MaTEMaTHYeCKOTO MasiTHUKOB.

Mexanu4ecKkue BOJHbI

BonnoBoil mponecc. YcnoBHsT BO3HUKHOBEHUSI MEXAaHUYECKOM BOJHBI. J[JTMHA BOJHBL
CxkopocTh pacnpocTpaHeHusi BoiHbL. YacTtoTa BOSHBI. B3anMOCBS3b UIMHBI BOJIHBI, CKOPOCTU H
yacToThl. HMHTeHcuBHOCTh. (CBOICTBA MEXaHWYECKHMX BOJH: OTPAXKEHUE, MPEIIOMIICHUE
(pedpakmusi), moromeHne, uHTepdepeHiuda. TUMBl MEXaHWYECKUX BOJH: MPOJIOJIbHBIE,
nornepevHsble, IocKue, chepuyeckue, Oeryime, CTosume.

OcHOBBI CIeNMAILHON TEOPUH OTHOCUTEIBHOCTH

[Ipyauun otHocutenbHOCTH ['anmunes. OCHOBHOE NOJIOKEHHE TEOPUU OTHOCHTEIBHOCTH.
[Toctynaret CTO Oiinmreiina. [IpeobpazoBanust JlopeHma. PensiTHBUCTCKUN 3aKOH CIIOKEHUS
ckopocteil. OCHOBHOW 3aKOH PENSTUBUCTCKOM JIMHAMMKMA MAare€puajbHOM TOYKH. 3aKOH
B3aUMOCBS3M MEXIY MacCOM U CKOPOCTBIO. 3aKOH B3aMMOCBSI31 MacChl M SHEPTUH.

OCHOBBI MOJIEKYJISIPHOH (PM3HKH

OcnoBHoe ypaBHenue MKT mis neanbHOro raza. YpaBHEHUE COCTOSHUS HI€aTbHOIO rasa.
VYpaBuenne MeneneeBa-Knaneiipona iis uaeanbHoro rasa. [locrossanas bonbiimana. dusnyecknii
cMbica ntoctosiHHOW boinbivana. [lepoe nonoxenne MKT. Monekymna. Atom. Bropoe nonoxenue
MKT. Bpoynosckoe nasmwxkenue. Judpdysus BemectB. Tperbe mnonoxenue MKT. I'padux
3aBHCHUMOCTH CHJIbl B3aMMOJAEWMCTBUSI OT pacCTOSHUS Mexay Mmoiekyinamu. Haunbonee BeposTHas
ckopoctb. CpenHss KBaapaTuuHas ckopocTh. CpenHssi apudmeTndeckas CKOpocTb. KpuBas
pacnpesiefieHus] MOJIEKYJl MI€aJbHOTO Ta3a Mo ckopocTsM. [loHATHEe «sBIEHUS MepeHoca». 3aKoH
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Ouxka. [lpumepsr nuddysum BemiecTB, HAXOMAUIMXCS B PA3JIUYHBIX arperaTHbIX COCTOSHUSIX.
TennonpoBogHocTs. 3akoH Dypwe. [lpumepsl TEmIONpOBOAHOCTU. BS3KOCTh WM BHYTpEHHEE
Tpenue. 3akoH Herotona. KoaduiimeHT BI3KOCTH KaK XapaKTEPUCTHKA CBOMCTB JKHIKOCTEH.

MouiekyJIIpHbI€ SIBJICHUS B TeJIaX

[TonsiTne «ra3000pa3Hoe COCTOSIHHUE BemecTBay. M3orepmudeckuii nmporece. 3akoH boiins-
Mapuorra. I'paduku m3zorepmudeckoro npouecca. M3odapuueckuit npouecc. 3akoH [eit-Jlroccaxa.
I'padukn  wm3obapuueckoro mpomecca. Mzoxopuueckuit mpomecc. 3akoH Illapns. I'paduku
M30XOpUYECKOTo Tporecca. AnnabatHeiii mponecc. YpaBuenue Ilyaccona. ['paduku agmadarHoro
npouecca. [loHATHE <«OKHMIOKOE COCTOSHUE BELIECTBa». XapaKTep MOJIEKYISPHOTO JBUYKEHUS B
KUAKOCTSAX. [IOBEpXHOCTHBIN CIIOM B JKUIKOCTSIX, MOJIEKYJIIPHOE JIaBJIEHHE U IOBEPXHOCTHOE
HarsokeHue.  Koaddumment moBepxHocTHOro HarshkeHus. (CMmauMBaHWE W HECMadMBaHHE.
Kanmunnsipasie siBinenus, ¢popmyna bopemnu-Kiopena. Ilonarue «rBepioe cOCTOSHHUE BEIIECTBAY.
Kpucramnuieckue u amop(dHbIE TBEepHAbIe Tena. XapaKTep MOJCKYISPHOTO TBUKCHHUS B TBEPIBIX
tenax. llonarue «medopmanusi», ee BUAbl U TUlbl. 3akoH ['yka. Moaynb ympyroctad Kak
XapaKTepUCTUKA CBOWCTB TBEP/BIX TEIL.

OCHOBBI TEPMOAMHAMMKH

TepmoguHamuka. TepMOaMHAMUYECKAs CUCTEMA. [HWIBI TEPMOJUHAMUYECKHUX CHUCTEM.
TepMmonuHamuueckue rapamMeTphl. TepMmonuHamuueckoe COCTOSIHHE CUCTEMBI.
TepmoauHamuueckuil npornecc. Buasl TepmoanHamMuueckux mnpoueccoB. Temneparypa. Cpensis
KUHETUYeCKasi SHEprusi JIBMKEHHs MoJekyl. Yucino cremeneld cBoOoabl. BHyTpeHHssT sHeprus
OIHOTO MOJIA ra3a M Jo0oi macchl ra3za. CrocoObl M3MEHEHUsI BHYTPEHHEH JHEPTUU CHCTEMBI.
®u3nuecKkuid CMBICI TIEPBOrO 3aKOHA TepMoAuMHaMUKH. [IpuMeHeHHe TmepBOro  3aKoHA
TEPMOJAMHAMUKHA K wu3ompoueccaM. [IOHATHE «TEIIOBBIE ABUTATENN». YCTPOMCTBO TEIIOBOTO
neurarens. Luxn Kapuo. PabGora TtermoBoro napurarens. KosdduumeHT mnone3Horo nencTBus
temioBoro npurarend. [lyru noseimenuss KIIJ tenmoBoro asurarens. I[loHATHE <«GHTPOMHSY.
[TonsiTre «0OpaTUMBIl TEPMOIUHAMUYECKHUI MPOLECC». DHTPOMUS U30JIUPOBAHHON CUCTEMBI MPHU
0o0paTUMOM TepMOAMHAMUYECKOM Tmporiecce. [loHsiTHE «HEOOpaTUMBIN TEPMOIMHAMHYECKUN
poLecc». DHTPOMHUS U30JIUPOBAHHON CUCTEMBI IPU HEOOPATUMOM TEPMOAMHAMHUYECKOM IpOIIecce.
W3meHeHne OSHTpoOnmHMHM TpH OOpaTHMOM ¥ HEoOpaTMMOM mporeccax. Bropoil  3akoH
TepMoauHaMuKH. [IpuMeHeHne BTOporo 3akoHa TepMOAMHAMUKH K u3ompoueccaM. [ukn Kapuo Ha
muarpamme T-S.

Pa3ges 2. DneKTpHYECTBO, JIEKTPOMATHETH3M, ONITHKA, KBAHTOBAas (PM3HKa, PU3NKa
aToMa M aTOMHOI0 f/Apa

JJIeKTPpHYECKOe U MATHUTHOE 110JIe B BAKyyMe

OnexTpuueckuil  3apsaj. OJNEeMEHTapHbI  dJIeKTpudeckud 3apsa. Bunael  3apsiios.
B3auMonelicTBue 3apsyKeHHBIX Tel. OJiekTpuzauus Ten. 3akoH Kynona. 3akoH coxpaHEHHs
anekTpuueckoro 3apsija. llonarue «onexkTpuyeckoe mose». CBOHCTBAa 3IEKTPUYECKOTO TOJIS.
Hanpsokennocts. Teopema Iaycca. Ilpunnmn cynmepnosunuu nosneil. Ilorenuuman. PaGora mons.
[TonsiTHE «MarHuTHOE TOJNE€». MarHuTHOE B3aUMOJAECHCTBHE MPOBOJAHUKOB C TOKOM. MHIyKIms
MarHuTHoro mouss. Cuna Amnepa. MarHuTHbIE MOMEHT. MarHutHbld 1OTOK. HampsipkeHHOCTH
MAarHuTHOTO MOJISA.

BemecTBo B 2JIEKTPUYECKOM M MATHUTHOM I10JI€

[Tonstue  «opoBomHuKk».  [IpoBOAHMKM B DBJIEKTPUYECKOM  moje.  SBieHue
AIIEKTPOCTATUYECKON MHAYKUUU. [loHATHE «IuANeKTpuK». THUMbl JUAIEKTPUKOB: MOJSIPHBIE U
HeMoJsipHble.  JIMDJIEKTpUKM B JJEKTpUdyeckoM  mnojsie.  [lomsipuzamusi  OUAJNIEKTPUKOB.
JusnexkTpuueckass NPOHULIAEMOCTb cpeabl. CerHeTo’NeKTpuKkd. MarHuTHas MPOHUIIAEMOCTh
cpenbl. Ilpupoma marHetwsma. BemiecTBa nuaMarHWTHBIE, TapaMarHUTHBIE, (eppOMarHUTHBIE.
Touka Kropu.

ITocTOAHHBI IEKTPHYECKUIT TOK

[ToHATHA  <«ONEKTPUYECKUH TOK», <«IIOCTOSHHBIA  DJJEKTPUYECKHM TOK».  YCIIOBUSA
CyLIECTBOBaHMsI  dnekTpuyeckoro Toka. Cuma Toka. [lmotHocts Toka. Hampsokenue.
Comnporusnenue. Pabora Toka. Momuocts Tok. Ilpupoma Toka B metamnax. 3akon Owma s
OJHOPOJHOTO W HEOAHOPOAHOIO Yy4yacTKa Uenu, Juis moidHoM 1nenu. 3akoH Oma B
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muddepennmanbHOM  BUAe. TeruioBoe aeiictBue Toka. 3akoH JDkoymsa-Jlenma.  [lpupona
ANEKTPUYECKOTO TOKa B raszax. HMonumzaums ra3oB. llonsaTtne «monynpoBOAHUKWY». TUIIbI
MIPOBOJIMMOCTH: COOCTBEHHAs!, MpUMecHas, akienTopHas. [1oaynpoBoIHUKOBEIE TPUOOPHI: TUOIBI U
TPUOABI — UX YCTPOHCTBO, IPUHLIMII PaOOTHI U IPUMEHEHHE.

DJIEKTPOMATHUTHAS UHIAYKIUSA U NlepeMEeHHbIN 3JIeKTPUYECKNH TOK

SBnenue onekTpomarHuTHOW MHAyKHuM. OmnbiT  @Papages. 3akoH Papages A
3IIEKTPOMarHuTHON uHAykuuu. HampaBnenue maykiuonHoro toka. Ilpasuno Jlenna u npasuiio
npaBoil pyku. SfBinenue camomnaykuuu. OJ[C camomHaykuuu. MHIYKTUBHOCTH IPOBOJHUKA.
[Tonsitue «mepemenHbiii Tok». Ilomydenune mepemenHoro Toka. JlewcTByromme (3¢QGhEeKTHBHBIC)
3HAQYEHUsl CWJIbl TOKA M HAIPSHKEHUS NEepeMEHHOro Toka. COnpOTUBIEHUE B LEMAX NEPEMEHHOTO
TOKA: AaKTUBHOE, WHAYKTUBHOE, EMKOCTHOE U TojHOe (ummenanc). Pabora u MoOIIHOCTH
MIEPEMEHHOTI0 TOKA.

JIEKTPOMATHHUTHOE 10JIe

[TonsTHe «anekTpoMarHuTHoE nosie». OCHOBBI TeoOpuu MakcBeia s 3J€KTPOMArHUTHOTO
nosis. YpaBHeHus MakcBesa Ui JIEKTpOMarHuTHOro noiia. Bexkrop Ymosa-IloiinTunra. Ilonsitue
«OQIEeKTpOMarHuTHele KojeOanus». KomebarenbHublit KoHTyp. Konpmencarop. DIeKTpoeMKOCTh
KOHJIEHCATOpa. DHEPIusl 3JIEKTPOCTaTUUECKOIO IOJs KOHJEHCAaropa. DHEPIrus MarHUTHOIO IOJIS.
DHeprus SJIeKTPOMAarHUTHBIX Konebanuil. Yactota M mepuoa coOcTBeHHBIX KoneOanuit. [llkama
ANIEKTPOMAarHUTHHIX BOJIH. /lMama3oHbl 3E€KTPOMAarHUTHBIX BOJIH. VICTOUHMKH 3J€KTPOMarHUTHBIX
U3JIy4eHHI. YCI0BUS BOZHUKHOBEHUS AJIEKTPOMArHUTHBIX BOJIH.

OCHOBBI reoMeTpUYeCKOil ONITHKHU

CBeToBoii Tyd. 3aKOH MPSMOJIUHEHHOTO pacipoCTpaHeHus: cBeTa. AOCONIOTHBIN MMOKa3aTelb
npenomieHusl. OTHOCHUTENbHBIM IOKa3aTellb MpenomiieHusd. Onrudeckas IJIOTHOCTb CPEIb.
[IpenenbHblil yron npenomiieHus. IIpouecchl oTpakeHUs M IPEIOMIICHHS CBETAa HA IpaHULE JIBYX
IIPO3PaUHBIX Cpefl. 3aKOHbI FEOMETPUYECKON ONTHKHU.

OcCHOBBI BOJIHOBOI ONITHUKH

[Tonstne «wHTepdepenuss cBera». KorepentHbie BONHBL CrocoObl  HAOIIOICHUS
untepdepenmn: onbIT FOHra, Ounpusmer Openens, 3epkana Openensi, HHTephEepeHIHs] Ha TOHKUX
TUIeHKaxX. Pa3HOCTh Xozma BOJH. YCIIOBHSI BO3HUKHOBEHHUS! MHTEP()EPEHUIMOHHBIX MAaKCUMYMOB H
MUHUMYMOB. OrmpeneneHue pe3ylbTUPYIOUIEH  aMIUTUTYAsl KoJeOaHWW TpU  HAJIOKEHUU
KOTepeHTHBIX BOJH. [loHsATHE «udpakiusy. YCIOBHs BO3HUKHOBEHUS MAaKCUMYMOB M MHUHUMYM
mudpakuuu. Judppakuus cBeta Ha AUQpaKIUMOHHONW permieTke. Vcrnonb3oBaHue AUQPPaKIUOHHON
pelmeTKy sl WU3MEpEHUs [UIMHBI CBETOBOM BOJHBI. [IOHSTHS «ECTECTBEHHBIN CBET» H
«TI0JIApU30BaHHbINA cBeT». [loydyeHne nmoasspu30BaHHOIO CBeTa. 3akoH Mairoca s onpenencHus
MHTEHCUBHOCTH CBETa MPOLIEALIEr0o Yyepe3 Mosipu3arop, aHaaIu3aTop, Moaspu3aTop U aHaJIu3aTop.
[Tonstne «agucnepcusi». Ilokasarens npenoMieHUs BemecTBa. Buiel nucrepcuu: HOpMallbHas,
aHoManbHas. [lonstue «cmnexktp». Buabl cnextpoB. Crnektp nomiomeHus. CHeKTp HCIyCKaHUS.
CrutomHele, TMHEWYATHIE U MTOJIOCATHIE CIIEKTPhl. CIIEKTPAIBbHBIN aHAIN3.

OcCHOBBI KBAHTOBOMH ONTHKH

IIpupona temnosoro uznydeHus. IloHATHA «@OMHAsA U CHEKTpalbHAs JIyYEUCITyCKaTelIbHas
CIIOCOOHOCTBY», «IIOJIHAsE M CIIEKTpajbHasl JIy4eloIIOIIaTesIbHas CIIOCOOHOCThY», «abCONIOTHO
YyepHOe Teslo». 3akoHbl TemiaoBoro wu3nydeHus: Kupxroda, Credana — bonbimana, Buna.
3aBUCHMOCTb CIEKTPAJIbHON CBETUMOCTH aOCOJIIOTHO YEPHOTO Teja OT JJIMHBI BOJHBL. [loHsTHE
«portorpdexr». Buapl ¢orosdpdekra: BHemHUN U BHyTpeHHHH. HaOmroneHue BHeIIHEro
dororpdekra. 3akoHbl BHemrHero Qorodddexra. YpaBHenue OIiHmTelHa. Pabora BbIXOna
anekTpoHa u3 Meramia. Kpacnas rpanuna ¢orospgekra. Onpir Komnrona. 3akoH coxpaHeHHs
uMmiynbsca anekrpona. OnsiT I1.H. Jlebenesa. JlaBnenue cBeta it aOCONMIOTHO YEPHOTO, OEJI0TO U
3€pKaJIbHOTO TENa.

OCHOBBI KBAHTOBOH MeXaHUKH

Bonuel ne bpoitnsa. ®opmyna ne bpoiinsa. Audpakius s1eKTpOHOB U HEHTPOHOB B
kpuctamnax. Heonpenenennoctu IeiizenOepra. CooTHolleHue HeompeaeneHHocTeld. BomHoBas
¢bynkuus. Ypasaenus lpeaunrepa.

CTpoeHue aToMa ¥ aTOMHOI0 sApa



Atomuctuueckas monesib. Monenb J[x. Tomcona. [Inanerapuas moaens atoma. Iloctynaret
Bopa. ®opmyna banpmepa. Cnextp u3iydyeHHss aromMa Bojopoaa. Pamumyc opOHTBHI 3IeKTpoHA.
CkopocTh 3J€KTpoHA. OJHeprus HekTpoHa. CHEKTp SHEPrui HJIEKTpOHA. YPOBHHM SHEPIUU.
KBanToBbIE 4MCIa: IIaBHOE KBAaHTOBOE YHCIO, OpPOMTANIbHOE KBAHTOBOE YHCIO, MarHUTHOE
KBaHTOBOE YHCJIO, CIMHOBOE KBaHTOBoe umucio. I[IpaBmia orbopa. Ilpunnun Ilaymu. IIpuniun
MUHHMMYMa 3Hepruu. Ilepuonudeckas cucrema snemenTtoB [[.M. Menneneesa. Monenu cTpoeHus
atomMHoro siapa. O6o3HaueHue atroMHbIX siaep. M3orombl. M3o06apel. M3oronsl. [edexT macchi.
OHeprus cBs3U. S iepHbIE CUIIBI.

PaguoakTUBHOCTD M si/IePHbIEC PeaKIHU

[lonsiTne  «paAMOAaKTUBHOCTH». EcCTeCTBEHHas  paJAMOAaKTHUBHOCTh. VIcKyccTBEHHast
pPaTuOaKTUBHOCTh. THIIBI paAMOaKTHBHOrO pacmana: anbda-, Oera-, ramma-pacmnazn. llepuox
noJjiypacnazaa. 3akoH paJAuoakTHUBHOTO pacnazna. Ilonstue «inepuble peakinumy». Cxema saepHOU
peakuuu. TUIbl SAEpHBIX peaKUUil: peakuus aHHUTWISALUM, PEakLUUM JEJICHMS SAep, peaKlUH
cunte3a snep. l[lonstue «dnmemeHTapHble 4dacTulbDy. Kiaccuduxanus saeMEHTapHBIX YaCTHII.
B3anmopneiictBue snmeMeHTapHbIX yacTull. KBapku. @yHaamMeHTanbHble B3aUMOACHCTBUS.

4.2. Conep:xkaHue JeKIUi

Ne /m HaumMmeHoBaHue nexuuu KomnnuectBo
4acoB

1 OJeMeHTHI IOCTYNaTeNbHOTO ABHXKCHHUS 2

2 DJeMEeHTBI BpalaTesIbHOTO JIBUKECHHS 2

3 OCHOBBI MOJICKYJIIPHOH (DH3HKH 2

4 OCHOBBI TePMOJMHAMHUKHI 2

5 OIeKTpUUecKoe ¥ MarHUTHOE MOJIe B BAKyyMe 2

6 DnekTpoMarHuTHas MHAYKIUSL U IEPEMEHHBII JJIEKTPHYECKUN TOK 2

7 DIIEKTPOMArHUTHOE T10J1€ 2

8 OCHOBBI KBAHTOBOW ONTHKHU 2

9 OCHOBBI KBaHTOBOI MEXaHUKH 2
Hroro 18

4.3. Conep:xaHue J1a00paTOPHBIX 3aHATHH
Ne n/n HaunmeHnoBaHue 1a00paTOPHBIX 3aHATHI KommuecTso
4acoB

1 W3Mmepenue TUHEHbBIX pa3MepOB IPEIMETOB 2

2 M3mepenne mpoMeKyTKOB BPEMEHHU CEKYHIOMEPOM 2

3 ITpoBepka 3aKOoHa COXPaHEHUsI UMITYJIbCa 2

4 V3yueHne 0CHOBHOT'O 3aKOHA JMHAMHKH BpaIEHUs 2

5 Hccnenoanne konebaTenbHOTO ABIKEHUS, U3MEPEHUE YCKOPEHUSI CBOOOTHOTO TaICHHUS 2
NPY [TIOMOUIN MasiTHUKA

6 HccienoBanue TeYeHUs! BI3KOW JKUJIKOCTH 2

7 HccnenoBanne cBOMCTB MOBEPXHOCTHOTO CIIOS )KUIKOCTH, U3MepeHHe KodhuimeHTa 2
MIOBEPXHOCTHOT'O HATSDKEHUS! JKUJIKOCTH

8 H3ydenue 3akona ['yka 2

9 V3mepenue MOIyIist yipyrocTu 2

10 Onexrpuueckue nenu. Vizmepenue Gusndeckux BEJIMYUH MpHOOpaMu ¢ 0003HAYCHHBIM 2
KJIACCOM TOYHOCTH

11 HccenoBanue nepeMEHHOTO M BBIPSIMIIEHHOTO TOKA IPH MOMOUIX OcIuiuiorpada 2

12 VccienoBaHue MarHMTHOTO TOJISl IOCTOSIHHOTO MAarHUTa 2

13 HccnenoBanue IeKTPOIIPOBOIHOCTH TTOIYIIPOBOIHUKOB. M3yueHune moaynpoBOIHUKOBOTO 2
Jmona

14 W3mepenne pa3mMepoB MaJIbIX 00BEKTOB IIPY IIOMOITH MUKPOCKOIIA 2

15 M3mepenue npezena pa3peleHns ONTHYECKOro npudopa 2

16 HccnenoBanne BOTHOBBIX CBOMCTB CBETa, M3MEPEHHE JITTMHBI CBETOBON BOJIHBI ITPH TIOMOIIN 2
J(pakIMOHHON penieTku

17 I'pagynpoBKa CHEKTPOCKOIA M HCCIIEJOBAaHNE CIIEKTPOB 2

18 Wzydenue nonsipumeTpa, i3MepeHHe KOHIEHTPALUH PACTBOPOB ONTHYECKH aKTHBHBIX 2
BEILIECTB
Hroro 36
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4.4. Conep:kaHue NPAaKTHYECCKUX 3aHATHI
[IpakTudeckue 3aHATUS HE IPEAYCMOTPEHBI

4.5. Buabl U cojiep:kaHHe CAMOCTOSATEIbHOM padoThl 00y4aromMXcsi
4.5.1. Buabl caMoCTOATE/IbHOM padoThl 00y4alIuXCcst

Bun camocTosTennbHOI paboThl 00ydaromuxcs KonnuecTtBo yacoB
[oaroroBka K J1aDOpaTOPHBIM 3aHATHAM H K 3aIIUTE JIAOOPATOPHBIX padoOT 17
CamocCTOsITeIbHOE H3yYeHUE OTAEIBHBIX TEM M BOIIPOCOB 30
[ToaroToBka K KOJUIOKBHYMaM (TECTHPOBAHHMSIM) 10
Htoro 57

4.5.2 CoaepxxaHue caMOCTOSITEIbHON Pad0oThl 00y4aI0IIMXCS

Ne n/n HaunmenoBanue Tem KonnuecTBo yacoB
1 V3mepeHue JIMHEHHBIX pa3MEpOB NPEIMETOB 0,7
2 V3mepeHne NpoMeKyTKOB BpEMEHH CEKYHIOMEPOM 13
3 DJIeMEHTHI IOCTYNATENBHOTO JIBHIKSHUS 0,3
4 IIpoBepka 3akOHA COXPAaHEHHS UMITYIbCAM 13
5 DJIEMEHTHI BPAIIATeIbHOTO JIBHKCHUS 0,3
6 M3ydyeHne 0CHOBHOIO 3aKOHA JUHAMMKH BPaLICHUS 1,3
7 Mexannueckue KoneOaHus 3,3
8 HccrnenoBanue koieOaTeIbHOTO IBHKCHUS, U3MEPEHUE YCKOPEHUS CBOOOTHOTO 1,3

NaJICHUs! IPH IOMOIIM MasiITHUKA
9 OCHOBBI CIICIMATBHON TEOPUH OTHOCUTEIIBHOCTH 3,3
10 OCHOBBI MOJICKYJISIDHOH (DU3UKH 0,3
11 MouekyJsipHbIe SIBJICHHS B razax 3,3
12 MouteKyJsIpHbIE SIBICHHS B )KUJIKOCTSX U TBEPJbBIX Telax 3,3
13 HccnenoBanue TeUCHHS BA3KOW KUIKOCTH 1,3
14 HccnenoBanue cBOMCTB MOBEPXHOCTHOTO CJI0S JKUJIKOCTH, U3MEPEHUE 1,3
K03 HULIMEHTA TOBEPXHOCTHOTO HATSKECHHS JKHKOCTH
15 Wzyuenne 3akoHa ['yka 1,3
16 VzmepeHne MOIyIs yIpyroctTu 1,3
17 OCHOBBI TepMOIMHAMUKHI 0,3
18 DIeKTprYecKoe M MarHUTHOE TI0JIC B BAKYyMe 0,3
19 Onekrpudeckue nemu. Mzmepenue GU3NIecKuX BEIMIHH IPHOOpaMH ¢ 0,8
0003Ha4YCHHBIM KJIACCOM TOYHOCTH
20 UccnenoBanme MarHMTHOIO OIS IIOCTOSTHHOIO MarHuTa 1,2
21 BemecTBo B AIEKTPHYECKOM U MATHUTHOM TIOJIE 3,3
22 [ToCTOSIHHBIN 3TIEKTPUIECKHN TOK 3,3
23 HccrenoBanue 371€KTPOIIPOBOIHOCTH MOTYIIPOBOIHUKOB. M3ydeHne 1,2
HOJIyIPOBOJAHMKOBOTO MO/
24 VccrenoBanre noynpoBOTHUKOB. V3ydeHne TpaH3uCTOpa 1,2
25 DIeKTpOMarHUTHAS HHAYKIHS U IEPEMEHHBIN SIeKTPHIECKUH TOK 0,3
26 HccrrenoBanme epeMEeHHOTO W BEINPSIMIICHHOTO TOKA TIPU TIOMOIIH OCHIJIIOrpaduu 1,2
27 DIeKTpOMarHUTHOE IOJIe 0,3
28 OCHOBBI T€OMETPUIECCKON ONTHKU 3,3
29 V3mepeHune pa3MepoB MaJIbIX OOBEKTOB P MIOMOIIHA MHKPOCKOTIA 1,2
30 OCHOBBI BOJTHOBOM OITHKH 3,2
31 HccnenoBaHue BOJHOBBIX CBOWCTB CBETa, M3MEPEHHE UIMHBI CBETOBOI BOJIHBI MPH 1,2
NOMOLIH TU(PPAKIHOHHON pPeIIeTKH
32 I'pagyupoBka CIEKTPOCKOIA U UCCIEJ0BAHUE CIEKTPOB 1,2
33 W3zydenue nosnsipumMerpa, i3MepeHne KOHIEHTPAIH PaCTBOPOB ONTHYECKH 1,2
AKTHBHBIX BEI[ECTB
34 OCHOBBI KBAHTOBOM OIITHKH 0,3
35 OCHOBBI KBAHTOBOM MEXaHUKH 0,3
36 CrtpoeHne aToMa ¥ aTOMHOTO sipa 3,2
37 ParoakTHBHOCTb U SIICPHBIC PEAKINU 3,3
Hroro 57
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5. YueOHo-MeTOANYEeCKOii 00ecnedeHrne CAMOCTOSATEIbHOM PadoThl 00y4aAOIIMXCS 10
AUCHUILINHE

YuebHo-MeTonuueckue pa3padbotku umerorcs B Hayunoit 6ubnmoreke ®I'bOY BO HOxHoO-
VYpanbckuii ['AY:

1. ®usuka [DAEKTPOHHBIA pecypc]: METOINUYECKUE YKa3aHHS K JJaOOpaTOPHBIM 3aHATHSIM
Ui oOydarommxcst mo HampasieHuto noaroroBku: 36.03.02 3oorexnus, npodwmis: TexHomorus
MIPOM3BOZCTBA MPOJYKTOB UBOTHOBOJCTBA, YPOBEHb BhIcIIEero oOpa3oBaHus OakaniaBpuar, Gopma
oOyuenust — oynas / Coct. C.B. llamuna, H.P. IlItanesa. - Tpouuk: KOxHo-Ypansckuii I'AY, 2020.
- 97 c. Pexum JOCTYyTIA: https://edu.sursau.ru/course/view.php?id=2831,
http://nb.sursau.ru:8080/localdocs/ivm/00216.pdf

2. lllamuna, C. B. ®usuka [DIEeKTpOHHBINH pecypc]|: METOAUYECKHE PEKOMEHIAINH TI0
OpraHM3alMil CaMOCTOSITENIbHON paboThl Al OOyYaroIIMXCsl IO HANpaBICHUIO MOATOTOBKHU:
36.03.02 3oorexnust, npoduis: TexHOIOTHS MPOU3BOJICTBA MPOAYKTOB XUBOTHOBOJICTBA, YPOBEHB
BBICIIETO 0Opa3oBaHus OakanaBpuar, popma oOyuenus — ounas / C. B. lllamuna. - Tpounk: FOxHO-
VYpansckuit TAY, 2020. - 38 c. Pexxum nocryma: https://edu.sursau.ru/course/view.php?id=2831,
http://nb.sursau.ru:8080/localdocs/ivm/00215.pdf

6. @OH/I OIIEHOYHBIX CPEICTB I MPOBEAEHUSI MPOMEKYTOUHOM aTTecTaluu
00y4arOUIUXCS 10 AUCHHUILINHE
JIyst ycTaHOBJIGHUSI COOTBETCTBHSI YPOBHSA MOATOTOBKH oOydarontuxcst TpedoBanusiMm OI'OC
BO pa3zpabotan HoHA OIEHOYHBIX CPENCTB AJIs TEKYLIEr0 KOHTPOJIS YCIIE€BAEMOCTH M MPOBEICHUS
MPOMEKYTOYHOH arrectanuu oOydarommxcs 1o aucnuiuinHe. DOHI  OINEHOYHBIX  CPEJICTB
npencTanieH B [Ipunoxenun.

7. OcHOBHAasI U IONOJHUTEIbHAA YueOHAasl IUTepaTypa, HeoGX0AuMasi 115l OCBOEH U
JUCIUILIMHbBI
OcHOoBHasi U JOIOJHUTENbHAA ydeOHas nuTeparypa umeercsa B Hayunoit Oubnmnorteke u
AIIEKTPOHHOUN MHPOpMAIMOHHO-00pa3zoBarenbHoi cpene PI'BOY BO IOxHO-Ypansckuii [AY.

OcHoBHas:

1. Kypc o6meit ¢pusuku / 3ucman I. A., Tonec O. M. - : b.u., T. 1: 3ucman . A. Mexanuka.
MonexynsipHas ¢pusuka. Konebanus u Bonssl. T. 1: yueOHoe nocodue / 3ucman I. A., Tonec O. M. -
340 c. - Joctymn x momHOMY TekcTy ¢ caiita DBC Jlans: https://e.lanbook.com/book/115200

2. Kypc obmeii ¢msuku / 3ucman I. A., Tonec O. M. - : bu., T. 2: 3ucman I. A.
OnexrpudectBo U MarHeTusM. T. 2: yueOHoe mocobue / 3ucman I. A., Tomec O. M. - 360 c. -
JHoctyn k nonHoMy Tekcty ¢ caiita DBC Jlanb: https://e.lanbook.com/book/115201.

3. Kypc obmeit ¢pusuxu / 3ucman I. A., Togec O. M. - : b.u., T. 3: 3ucman I'. A. Onruka.
®dusnka atToMoB U Moyiekyln. dPu3uka aToMHOTO sjpa U MUKpodactuil. 1. 3: yuyeOHoe mocobue /
3ucman I. A., Togmec O. M. - 504 c. - Joctym k mnomHOMy TekcTy ¢ caiita ObC
Jlans: https://e.lanbook.com/book/115202.

4. JlorynoBa 3. B. Ilpaktukym no ¢usuke [DIeKTpOHHBIH pecypc]: yueOHoe mocobue /
JloryroBa 3. B. - Omck: Omckwuit ['AY, 2020 - 87 c. - JJoctynm k momHOMY TekcTy ¢ caiita DBC
Jlans: https://e.lanbook.com/book/136149.

5. HuxepoB B. A. ®usuka: cCOBpeMEeHHBIH Kypc [DIeKTpoHHBIN pecypc]: yueOHuk / B.A.
HukepoB - Mocksa: lamkoB u K°, 2019 - 452 c. - Jloctyn k momHoMy TekcTy ¢ caiita ObC
YHauBepcuterckas oubmuoteka online: http://biblioclub.ru/index.php?page=book&id=573262.

JlonmosHUTEAbHASA

1. I'pabosckuit PM. Kypc ¢usuku [DnexkrpoHHslit pecypc]: yue6. mocobue / PH.
I'paboBckuit - Mocksa: Jlanb, 2012 - 608 c. - octym k mosHOMY TeKkcTy ¢ caiita DbC
Jlans: http://e.lanbook.com/books/element.php?pll_cid=25&pl1_id=3178.
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2. BanoB U. B. OcHoBbl pusuku u 6nodpusnku [DnexkTpoHusiii pecypc]: / UBanos U. B. -
Mocksa: Jlans, 2012 - Jloctym K  IOJHOMYy  TEKCTy € caita  ObC
Jlanb: http://e.lanbook.com/books/element.php?pll_cid=25&pl1_id=3801.

3. Kanamnukos H.I1. ®u3uka. MaTEpHET - TeCTUpOBaHKE 0Aa30BbIX 3HAHHNA [DJIEKTPOHHBIN
pecypc]: / H.II. KamamnukoB, H.M. KoxeBuukoB - Mocksa: Jlanp, 2009 - 150 c. - Hoctyn k
HIOJIHOMY TEKCTY c caiita 9BbC
Jlanb: http://e.lanbook.com/books/element.php?pll_cid=25&pl1 id=172.

4. Kparkuii kypc oOmerr ¢usuku [Inexkrponnsidi pecypc] / M.A. Crapoctuna - Kazaus:
NznarensctBo KHUTY, 2014 - 377 c. - JlocTyn Kk nmoaHomy TekcTy ¢ caiita ObC YHuBepcurerckas
oubmmoreka online: http://biblioclub.ru/index.php?page=book&id=428788.

5. Kyp6auer 10. ®. ®usmka [DnekrponHsii pecypc] / FO.d. KypbaueB - Mocksa:
EBpazuiickuii OoTKpbIThI MHCTUTYT, 2011 - 216 c. - [Joctyn k momHoMmy TekcTy ¢ caita ObC
YauBepcuterckas oubnmoreka online: http://biblioclub.ru/index.php?page=book&id=90773.

6. JIueennies H.M. Kypc ¢wusuku [Dnexktponnslii pecypc]: yueonuk / H.M. JluBeHues -
Mocksa: Jlawp, 2012 - 672 c¢. - Jloctyn Kk mnomHoMy Tekcty ¢ caiita ObC
Jlanb: http://e.lanbook.com/books/element.php?pll_cid=25&pl1_id=2780.

8. Pecypchbl mH(pOPMAIHOHHO-TEJIeKOMMYHUKAIIMOHHOI ceTn « AHTEepHeT», He0OX0TUMBIe JIJIsI
OCBOEHHUS THCIHMILINHBI
1. EnvHoe OKHO A0cTyma K yueOHO-MeTOUYEeCKUM pa3paboTkaM https://roypray.pd
2. OBC «M3narenscTBo «Jlane» — http://e.lanbook.com
3. OBC «YHuBepcuterckas oubnmoreka online» — http://biblioclub.ru
4. Hayunas anextponHas ouonuoreka «eLIBRARY.ru» — https://elibrary.ru

9. MeToanyeckue yKazaHus JJ5 00y4alOIMXCS 110 0CBOEHHIO THCIUTIMHbI

VYuebHo-MeToauueckue pa3paboTku uMmerorcss B HayuHoil Oubnmuorexke M 37IEKTPOHHOMH
uHpopmarmonHo-o0pazoBarenbHoil cpene PI'BOY BO OxHo-Ypansckuii [AY:

1. ®usuka [DnekTpoHHBIN pecypc]: MeToauYecKHe yKa3aHHMs K Ja0OpaTOpHBIM 3aHATHIM
Ui oOydarommxcst mo HampasieHuo noaroroBku: 36.03.02 3oorexnus, npodwmis: TexHomorus
IPOM3BOJICTBA MPOIYKTOB )KMBOTHOBOJCTBA, YPOBEHb BBICILIEr0 00pa3oBaHMs OakaiaBpHar, popma
oOyuenust — oynas / Coct. C.B. llamuna, H.P. IlItanesa. - Tponuk: KOxHo-Ypansckuii I'AY, 2020.
— 97 c. Pexum JoCTyma: https://edu.sursau.ru/course/view.php?id=2831,
http://nb.sursau.ru:8080/localdocs/ivm/00216.pdf

2. INamuna, C. B. ®usuka [DneKTpOHHBIH pecypc]: MeToaudecKre pPEeKOMEHJAIUH I10
OpraHu3alliil CaMOCTOSITENIbHOW paboThl Ui OOy4YaromuXcs TI0 HANpaBICHUIO ITOITOTOBKH:
36.03.02 3oo0rexHus1, npoduis: TeXHOIOrHs MPOU3BOACTBA MPOJYKTOB KUBOTHOBOJICTBA, YPOBEHb
BbICIIero oOpa3oBaHus OakanaBpuar, popma oOyuenust — ounas / C. B. Hlamuna. - Tpounk: FOxHo-
VYpansckuit ['AY, 2020. - 38 c. Pexxum mocryma: https://edu.sursau.ru/course/view.php?id=2831,
http://nb.sursau.ru:8080/localdocs/ivm/00215.pdf

10. UudopmanmoHHbIe TEXHOJIOTHH, HCTIOJIb3yeMble PH OCYLeCTBJIEHHH 00pa30BaTeJbHOI0
npouecca no JMCIUIINHE, BKIIYas NepedeHb MPOrpaMMHOro odecrnedyeHns u
MH(OPMALMOHHBIX CIIPABOYHBIX CHCTEM

— Hudopmarmonno-cnpaBoyHas cucrema Texakenept Ne20/44 ot 28.01.2020
— OIEeKTPOHHBIN Karajor Wuctutyra BETEPUHAPHON MEIHUIIMHBI -
http://nb.sursau.ru:8080/cgi/zgate.exe?Init+IVM_rusl.xml,simpl_IVMZ1.xsl+rus.

ITporpammHuoe obecnieueHue:

— Microsoft Office Basic 2007 Ofc Pro Tri (MLK) OEM Sofware S 55-02293 (cpox
neiictBus — beccpouHo)

— Windows XP Home Edition OEM Sofware Ne 09-0212 X12-53766 (cpok aencTBus —
beccpouno)
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— MyTestXPRo 11.0 Ne A0009141844/165/44 ot 04.07.2017 r. (cpox meHCTBUS —
beccpouno)

— AwntuBupyc Kaspersky Endpoint Security Ne 10593/135/44 or 20.06.2018 .,
Ne20363/166/44 ot 21.05.2019 1.

— Google Chrome. Be6-0pay3ep. Cobomgro pacmpoctpansemoe I10 (becruiataoe
MIporpaMMHOE 00eCIIeYeHUE)

— Moodle. Cucrema ynpasienus oOyueHuem. CBoGoaHo pacrpocrtpansemoe [10 (GNU
General Public License)

11. MarepuajibHO-TeXHHYecKasi 6a3a, Heo0X0AUMAs VISl OCYLIECTBJIEeHHs 00pPa30BaTe/IbHOIO
npouecca no JAUCHUIINHE

Y4yeOHble ayIMTOpPHMH [JI1 TNPOBeIeHHUS Y4YeOHbIX 3aHATHI, MPeIyCMOTPEHHBIX
MPOrpaMmMoii, OCHaIlleHHbIe 000PYI0BAHHEM M TEXHUYECKUMM CPeICTBAMHU 00y4eHH s

1. YueGusie ayauropun Ne424, ocHameHHbIe 000pYIOBAHUEM U TEXHUYECKUMHU CPEICTBAMHU
JUTSI BBITIOJTHEHUS JIA0OPaTOpHBIX padoT.

2. Aymuropusi Ned42l, ocHamieHHas ~ MYJBTUMEAMHHBIM  KOMIUIEKCOM  (HOYTOYK,
BHJICOITPOCKTOP).

IHomemeHus I CAaMOCTOATEIbHON PadoThI 00yYAOIIUXCS

1. Tlomemenue Ned20 st caMOCTOATENBHOW paOOTHI, OCHAIIEHHOE KOMIIBIOTEPHON
TEXHUKOM C mojkimodeHueM Kk cetu «MHTepHeT» M olecneyeHHeM J0CTyna B 3IEKTPOHHYIO
uHpopmarmonHo-o0pazoBarenbHyto cpeny PI'BOY BO OxHo-Ypansckuii [AY.

Ilepeyenn 000py10BaHUS U TEXHUYECKHX CPEICTB 00yUeHHUSI
- ocuuyuiorpad

- Mukpockon MbI-1

- OJISIPUMETP

- IITaHTEHIIUPKYITh

- CEKyHJIOMep

- repmometp TTOK

- HoyTOYyK Lenovo G570

- mpoektop ViewSonic

- 9KpaH
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INPUJIOKEHUE

®OH/J OHEHOYHbBIX CPEACTB
JUTSL TEKYIIETO KOHTPOJISl YCIIEBAEMOCTH U TIPOBEJCHHS TPOMEKYTOYHOM aTTeCTaI[IH
00y4Jarommxcs
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1. KomneTeHuuu 1 MX MHANKATOPBI, OPMUPYEMBIE B MPOLECCE OCBOEHHSI THCIHILTHHBI
OIIK-4. Crioco6eH 000CHOBBIBaTh U PEATU30BBIBATH B MPO(ECCHOHANBHON JEATeIbHOCTH

COBpPEMECHHBIC

TEXHOJIOTHHN C

HCITIOJIB30BAaHUEM

MPUOOPHO-UHCTPYMEHTATLHON

Oasel ©

MCIIONIb30BaTh OCHOBHBIE €CTECTBCHHBIE, OMOIOTHYECKUE W MPO(ECCHOHATBHBIC TIOHATHS, a TAKKE
METOZbl IPU pelIeHuH 001IenpodeccHoHaIbHBIX 33134

®opmupyembie 3YH Hammenosanue
OIICHOYHBIX CPEACTB
Kon u =
HaVMEHOBaHUE - g
MHJIMKaTOpa g % é Er
JOCTHKEHUS 3HAHMSA YMEHUS HABBIKH g g 25
KOMITETCHIHH K é % g
2,
=
nAa-1. OIK-4 OO6yuaromuiics OO6yuaromuiics OO6yuaromuiics Ormpoc Ha DK3aMeH
Hcnons3yer JIOJKEH 3HaTh JIOJDKEH YMETb JIOJDKEH BJIaJIeTh 1ab0paTopHOM
OCHOBHBIE OCHOBHBIC O0OBSICHUTD HaBBIKAMHU 3aHATHH
€CTECTBEHHBIE, (u3HUYeCKre IBICHNS, | OCHOBHEIC WCTIOJIE30BaHHS OTuer o
Omonornaeckue 3aKOHBI M TPAHUIIB MX | HaOromaeMbIe OCHOBHBIX nmabopaTtopHOH
npoQeCcCHOHANBHBIE | MPUMEHIMOCTH; TIPUPOIHBIC 1 obmedmuyeckux | pabdorte
TIOHATHS, a TAKXKE OCHOBHBIC TEXHOTCHHEIC 3aKOHOB H Konmoxsuym
METO/bI ITPU (bl/ISI/ILIeCKI/IC SIBJICHUA U MIPUHIUIIOB JJId TeCTI/IpOBaHI/Ie
peleHuu BEIIMYHHBI U 3¢ deKTsI ¢ pELIEHUs TUIIOBBIX
oobmrenpodeccronan | (usnuueckue MO3UIINU 3a1aq
bHBIX 3aJa4 KOHCTaHThbI, UX q)yH}IaMeHTaJ'H)HLIX HpO(i)eCCI/IOHaHLHOI‘/II
orpeesneHusl, ¢busryeckux JIeSITENIbHOCTH;
(busrYeCcKuil CMBICT, B3aUMO/ICUCTBUH; HaBBIKAMU
CcrocoObl U IWHAIBL | yKa3aTh, KaKHe MIPUMEHCHUS
UX M3MEPEHHUS; 3aKOHBI OCHOBHBIX METOJIOB
(dyHIaMeHTaIbHBIC OTIHCHIBAIOT ¢du3uKo-
(U3MYCCKUE OTBITHL M | TaHHOE SIBIICHHE MaTeMaTHIeCKOTO

UX POJIb B PA3BUTHU
HayKW; Ha3HAuYCHUE U
MIPUHIHIIBI IEHCTBUSI
BayKHEHIINX
busnyeckux
npubopos (b1.0.14,
OIIK-4 —3.1)

i 3pPexr;
HCTOJIKOBBIBATH
CMBICT
(hu3nIeCKIX
BEJIMYUH U
MOHATHIL; paboTaTh
¢ mpudopamu u
obopymoBaHHEM
(huzndeckoi
nmaboparopun,
UCTIOIb30BaTh
METOIbI
a/IeKBaTHOTO
(huzngeckoro
MOZEIUPOBAHUS
JUISL pELLICHNUST
THUIIOBBIX 3a/1a4
po¢eCcCHOHATBEHO
I 1eATEeIbHOCTH

(b1.0.14, OIIK-4 -

V1)

aHaNM3a s
pEILICHUS THIIOBBIX
3aj1a4
npodeCCHOHATBLHON
JIeSITENIbHOCTH;
HaBBIKAMHU
MPaBUIILHOM
9KCIUTyaTaluH
OCHOBHBIX
puOOpOB 1
o0opynoBaHUs
¢dusngeckoi
nmaboparopuy;
00paboTKu U
WHTEPIPETHPOBAHU
S Pe3yNbTaToB
9KCIIEpUMEHTA
(b1.0.14, OIIK-4 -
H.1)

17




2. HOK&Z}&TCJ’[H, KPUTEPUHA U HIKAJIA OHCHUBAHUA UHAUKATOPOB TOCTUKCHUHA C(l)OpMPIpOBaHHOCTI/I KOMIIeTEeHIMH

NJI-1. OIIK-4 Hcnonb3yeT OCHOBHBIC €CTECTBCHHBIC, OHMOIOTHYECKHE U MPO(eCcCHOHATbHBIC MOHATHS, a TAKXKe METOAbI MPH PEHICHUH
o0n1enpodeCCHOHATBHBIX 33124

ITokazarenu Kpurepun 1 nikaja oleHUBaHUS pe3yJbTaToOB O0YUSHHUS 110 JUCIUIUIMHE
OLICHUBAHHUSA Henocrarounslii ypoBeHb JlocTarouHslii ypOBEHb CpenHuii ypoBeHb Bricokuil ypoBeHb
(®opmupyemsie 3YH)

b1.0.14, OIIK-4 - 3.1

OO6yuaromuiicst He 3HaeT OCHOBHBIE
(bu3HUecKye SIBICHHUI U 3aKOHBbI,
BEITMYHMHBI X KOHCTaHTHI,
Ha3Ha4YCHUS PU3NUECKUX MPHOOPOB

Ob6yuaromuiicst c1abo 3HaeT
OCHOBHBIC (pU3HMUYECKUE SBICHUS,
3aKOHBI, BEIMYUHEI, HX
oTIpeneNieHusI ¥ PU3NIECKUN
CMBICJI, Ha3HaYeHHe PU3nIecKux
pudopoB

OO0yuaromuiicst 3HaeT
(U3HMYECKHIl CMBICIT U €IHHHIIBI
H3MEPEHHS OCHOBHBIX
(U3MYECKUX BEINYNH, SBICHHU,
3aKOHBI, Ha3HAYCHHE (HPU3UICCKUX
npuOOPOB, ¢ HE3HAYMTEIBLHBIMU
OIIMOKAMH U OTACIBHBIMH
npoOenamMu

OO0yuaromuiicst 3HaeT QpU3HIeCKUi
CMBICJI M ZIMHULIBI H3MEPEHHS
OCHOBHBIX (DM3HYECKUX BEIUYHH,
SIBIICHHUS, 3aKOHBI, HA3HAYCHHE
¢u3maeckux npudopos ¢ TpedyeMoit
CTCIICHBIO ITOJIHOTHI U TOYHOCTH

b1.0.14, OIIK-4 - V1

OO6yuaromuiicst He yMeeT yKa3ars,
KaKUe 3aKOHBI OTMCHIBAIOT TAHHOE
sSIBIICHHE WITH 3P PEKT,
MCTOJIKOBBIBATh CMBICI (DU3UUECKUX
BEIIMYMH U MOHSTHUH, HCIIOJIb30BaTh
(huzngeckue mpuOOPHI s
PCILICHHUS THIIOBBIX 3a]a4
npopeCCHOHAIBHON NeSITEIbHOCTH

Ooyuaromuiicst c1abo ymeeT
yKa3aTh, KAKHE 3aKOHBI ONTUCHIBAIOT
JIaHHOE SIBJICHUE WK 3 eKT,
HCTOJIKOBBIBATH CMBICI (PU3NUECKUX
BEJIMYMH M MOHATHH, HCIOIB30BATh
puOOPHI 1 000PYIOBAHUS
¢uzndeckoii Taboparopun

OOyuaromuiics ymeeT ykasarh,
KaKHe 3aKOHbI OIUCHIBAIOT
JJaHHOE sIBJICHUE WIHN 3P eKT,
HCTOJIKOBBIBATh CMBICIT
(bU3NYCCKUX BETMYHH U MOHATHIH,
UCIIONB30BaTh NPUOOPHI 1
obopynoBaHue (HH3UIECKOI
nabopatopuu ¢
HE3HAYHUTEIBHBIMH
3aTPYAHCHUSIMH

OOyuatommuiicss yMeeT caMOCTOSTEIILHO
yKa3aTh, KAKHE 3aKOHBI OMUCHIBAIOT
JaHHOE sIBJICHUE WK 3P eKT,
HCTOJIKOBBIBATh CMBICI (PU3NUECKUX
BEJIMYHH H IOHATHI, HCIOIb30BATh
puOOPHI 1 000pynOBaHNE PHINISCKON
naboparopun

b1.0.14, OIIK-4 - H.1

OO0yuaromuiicst He BIaIeeT
HaBBIKaMH HCIIOJIB30BAHUS
OCHOBHBIX 0011e(U3HUECKUX
3aKOHOB U ITPUHITUIIOB
MIPUMEHEHHS OCHOBHBIX METOJIOB
(hM3MKO-MaTEeMaTHUECKOTO aHATIHN3a
JUISL pEILICHNUS] TUTTOBBIX 3a/1a4
npodeccroHaIbHON 1eSTEIbHOCTH

Ooyuaromuiicst c1abo Brageer
HaBbIKAMH HCIIOJIb30BAHMS
OCHOBHBIX 00111e(pr3nIecKux
3aKOHOB M NPUHIIUIIOB,
NPUMEHEHHS] OCHOBHBIX METOJIOB
(bU3MKO-MaTEeMaTHUECKOTO aHAIN3a
JUISL pELIICHUs] TUTTOBBIX 3a/1a4
podecCHOHATBHON AeATETbHOCTH

OO0yuaromuiics BaieeT HaBBIKAMA
HCIIOJIb30BaHMUS OCHOBHBIX
0011e(hU3NIECKUX 3aKOHOB U
TPUHITUIIOB, METOAAMHU (DH3HUKO-
MaTeMaTHYECKOro aHaau3a s
PEIICHHSI TUIIOBBIX 3a/1a4
po¢eCCHOHATBHON IeATSIIEHOCTH
¢ HEOOIBIITUMH 3aTPyTHSHISIMH

OO0yuaromuiicst cBOOOTHO BIageeT
HAaBBIKM MCIIOJIL30BaHMS OCHOBHBIX
0011ehU3NIECKUX 3aKOHOB U
NPUHIIUAIIOB B BAKHEHUIIINX
NPaKTHYECKUX MPHIOKECHUSIX;
NPUMEHEHHUST OCHOBHBIX METO/IOB
(hU3MKO-MATEMATHYECKOTO ISl PELICHUSI
THUIOBBIX 3a/1a4 MPO(eCcCHOHATHHOM
LEATEIILHOCTH
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3. TunoBble KOHTPOJILHBIE 3aJaHNsl U (MJIH) MHbIe MATEPHUAJIbl, HE0OX0AMMbIE 1JIs1 OLEeHKHU
3HAHUIi, YMEHH i, HABBIKOB U (W) ONBITA 1eSITeIbHOCTH, XaPAKTEPU3YHIIUX
c¢()OpMHPOBAHHOCTH KOMIIETEHIHI1 B polecce 0CBOEHUS TUCHUIINHBI

TumoBbie KOHTPOJIBHBIC 3a/IaHUST U MaTEPHAIIbI, HCOOXOAUMEBIE I OLICHKH 3HAHUH, yMEHUN
Y HaBBIKOB, COZIEPHKATCS B yUeOHO-METOAMUECKHUX Pa3pabOTKax, MPUBEACHHBIX HUXKE!

1. ®usuka [DneKkTpoHHBIN pecypc]: METOOUYecKHe yKa3aHHs K Ja0OpaTOpHBIM 3aHSATHIM
JUIs o0ydaromuxcsl mo HampasieHuto moarotoBku: 36.03.02 3oorexuus, npoduiib: TexHomorus
IIPOM3BOJICTBA MPOIYKTOB >KMBOTHOBOJACTBA, YPOBEHb BBICIIEr0 00pazoBaHMs OakaiaBpHar, popma
ob6yuenust — ounas / Coct. C.B. lllamuna, H.P. [llTanesa. - Tpounk: FOxuo-VYpansckuii I'AY, 2020.
- 97 c. Pesxxum JOCTYyTIA: https://edu.sursau.ru/course/view.php?id=2831,
http://nb.sursau.ru:8080/localdocs/ivm/00216.pdf

2. lllamuna, C. B. ®wusuka [DNEKTpOHHBIH pecypc]: METOAMYECKHE PEKOMEHIAIUU I10
OpraHu3allii CaMOCTOSATENILHOW paboThl uid OOy4YalomMXCs 0 HAaNpaBICHUIO ITOATOTOBKU:
36.03.02 3oo0texHus, nmpoduias: TeXHOIOTHS MTPOU3BOICTBA MPOAYKTOB KUBOTHOBOJICTBA, YPOBEHb
BhIcHIero oOpa3oBaHus OakanaBpuar, popma oOyuenus — ounas / C. B. lllamuna. - Tpounk: FOxno-
VYpaneckuii TAY, 2020. - 38 c¢. Pexxum mocryma: https://edu.sursau.ru/course/view.php?id=2831,
http://nb.sursau.ru:8080/localdocs/ivm/00215.pdf

4. MeToanuyecKue MaTepHuaJibl, ONpeaeas e npoueaypbl olleHMBaHUs 3HAHUI, yMEeHHH,
HABBIKOB U (MJIH) ONIBITA AeATEIbHOCTH, XapaAKTEePU3YKIIUX ¢GOPMHUPOBAHHOCTH
KOMIeTeHI Ml

B nanHoM paznene MeronMuecKue Marepuaibl, ONPEAENSIIOUIME MPOLEAypbl OLICHUBAHUS
3HAHUM, YMEHHI, HAaBBIKOB U (WJIM) OMbBITA IEATEILHOCTU MO JUCHUIUIMHE «DU3MKAY, MPUBEICHBI
MPUMEHUTEIBHO K KaXJIOMY M3 HCIONb3YEMbIX BHJIOB TEKYLIErO KOHTPOJS YCIEBAEMOCTU H
MIPOMEKYTOYHOM aTTECTALMK O0YJarOITUXCS.

4.1. OueHo4YHbIE CPEACTBA 5 MPOBeIeHUs TEKYIEro KOHTPOJIS yCIeBaeMOCTH
4.1.1. Onpoc Ha J1a60PATOPHOM 3aHATHHU

Onpoc Ha 1a0OpaTOpHOM 3aHSATHH HCHOJB3YETCS JUIS OICHKH KadecTBA OCBOCHHS
o0yyaromuMcss OCHOBHOHM IpO(eCCHOHANIBHONH 00pa3oBaTeNbHOW MHPOrpaMMbI 0  OTACIBHBIM
BOMPOCAM W/WJIM TeMaM IUCHUIUIMHBL. TeMbl M TUIaHbl 3aHATHH (CM. MeToapa3paboTky «DPusnka
[OneKTpOHHBIN pecypc]: METOIMYECKHE YKa3aHUs K JJaOOpaTOPHBIM 3aHATHUAM Ul 00y4aromIuXcs
no HanpaBieHuto mnoxarotoBku: 36.03.02 3oorexnus, mpoduns: TexHONOTHS MTPOU3BOIACTBA
IPOJYKTOB >KMBOTHOBOJCTBA, YPOBEHb BBICHIET0 0Opa3oBaHus OakaiaBpuar, ¢popma oOydyeHHs —
ougnas / Coct. C.B. lllamuna, H.P. llltaneBa. - Tpounk: FOxHO-Ypansckuii ['AY, 2020. — 97 c.

Pexxum JocTyma: https://edu.sursau.ru/course/view.php?id=2831,
http://nb.sursau.ru:8080/localdocs/ivm/00216.pdf») 3apanee cooOmarorcsi oOy4arommmes. OTBer
OLICHUBACTCA OI.[CHKOI71 «OTIINYHO», «XOpotIo», «YAOBJICTBOPUTCIIBHO» 50051
CHCYOOBJICTBOPUTCIIBHO).
No OrnieHOYHBIE CPEICTBA Kon u HanmeHoBaHue
MHINKaTOpa KOMIIETCHIINU
1 Tema 1 «M3mepeHne TMHEHHBIX Pa3MEPOB MPEAMETOBY NA-1. OIIK-4
1. Yro Has3pBatoT ¢usuueckor BenuunuHoi? I[lpuBenure mnpumepbl ¢usmyeckux | Mcnonbs3yer OCHOBHBIE
BEJTMYMH. €CTECTBEHHBIE,
2. Yto Ha3bIBAIOT efMHHMIICH (u3nueckoil BemmunHbl? [IprBeanTe npuMepbl OCHOBHBIX | OHOJIOTHYECKHE U
Y TIPOM3BOJIHBIX €IMHULI (PU3MIECKNX BEIMIHH. npodeccroHaIbHbIE
3. YUro noHNMArOT oA M3MepeHreM (pr3nuecKoil BeIMIHHBI? MOHATHS, & TAKKE METOABI
4. Kakue Buibl u3MepeHnii pU3H4ecKux BEJMYMH U3BECTHBI? pu peuieHuu
5. Uro Ha3pIBalOT HeMOCpEeICTBEHHbIM n3MepeHueM? IlpuBeamre npuMeps! | oOmenpodeccHoHaNBHBIX
HENOCPECTBEHHBIX M3MEPEHHUIL. 3aga4
2 Tema 2 «3mepeHne MpoMeKyTKOB BPEMEHU CEKYHIOMEPOM) nJ-1. OIIK-4
1. Pacckaxute yCTpOIMCTBO M MPHHIMIT pa0OTHI CEKyHIOMEpa. Hcnone3yer  OCHOBHEBIE
2. Yrto Ha3BIBAIOT KOCBEHHO W3MEpPEHHOW BenmmuuHOW? [IpmBenmuTe mpuMepsl | eCTeCTBEHHEIE,
KOCBEHHBIX H3MEPEHHUH. Omostornaeckne u
3. [TosicHUTE alIrOPUTM BBINOJHEHHS KOCBEHHOT'O U3MEPEHUSI. podecCHoOHaTbHBIE
4. Yto Ha3wIBalOT rpadukom? MOHSTHS, & TAK)KE METOJIbI
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5. Uro Ha3bpIBaIOT rpauyeckoil HHTEPIOIneii?

npu petieHuu
o0mIenpoeCcCHOHATBHBIX
3amaq

Tema 3 «IIpoBepka 3akOHA COXPAHECHUS UMITYJIbCA»
1. Yro HazpIBaeTCs MMITyAbCOM Tena? B KakuxX eOuHHIAX HW3MEPSeTCS HUMITYIIhC
Tena?
2. IIpuBenure onpeneaeHue H30IMPOBAHHON CUCTEMBI.
3. IlpuBennte GOpMyMUpPOBKY U (POPMYITy 3aKOHA COXPAHEHNS HMITYIIbCA.
4. Harmmmurte u 00bsicHUTE (OPMYIy IJs ONpenesieHus Kod(p(HUIMEeHTa TPeHHI
CKOJIBXKEHUS.
5. Kak ompenensroT CKOPOCTh M HMIYJAbC IEPBOIO Tela B MOMEHT €ro
CTOJIKHOBEHHS C TenoM Ne2?
6. Kak onpeensoT CKopoCTU ¥ UMIIYIIBCHI TeJl IOCHE UX B3aUMOACHCTBUS?

NJ-1. OIIK-4
Ucnonezyer OCHOBHBIE
€CTECTBEHHBIC,
6uonornieckne u
pogeCcCHOHaATBHBIE
MOHSTHSA, & TAK)KE METOBI
npu peleHnu

o0mIenpoheCcCHOHATBEHBIX
3aj1a4

Tema 4 «/3y4yeHre OCHOBHOTO 3aKOHA JUHAMHKHU BPAILICHUS
1. Kakoe nBm>xeHHeE Tesia Ha3bIBaeTCsl BpallaTeIbHbIM?
2. Uto Ha3bpIBaeTCs YIIIOBEIM INepeMernneHneM? 3auInTe U OOBSICHUTE PacYeTHYIO
¢opmymry. KakuMu eanHIIAME U3MEPSIOT 3TY BETHIHHY?
3. Uro Ha3bIBaeTCs YIJIOBOW CKOPOCTHIO? 3amuIInTe W OOBSICHUTE PACUETHYIO
¢opmymry. KakumMu eanHIIAME U3MEPSIOT 3TY BETHIHHY?
4. Yto Ha3pIBaeTCS YIJIOBEIM YCKOpPCHHEM? 3alHIIUTEe M OOBSCHUTE PACUCTHYIO
¢opmyry. KakuMu eanHIIAME U3MEPSIOT 3TY BEIHIHHY?
5. 3anummre W 00BscHUTE (OPMYJIBI CBSI3M MEXKIY JIMHEWHBIM W YIJIOBBIM
NEPEMEIEHUAMY, JIMHEHMHON M YINIOBOW CKOPOCTSMH, JIMHEHHBIM M YIIOBBIM
YCKOPEHUSMH TOUEK BPAIalOLIerocs Tena.
6. aiite ompezesneHus, HaITUIINTE U O0ObSICHUTE (OPMYIIBI: a) MOMEHTA CHJIBI; O)
MOMEHTa MHEpIHH MaTephuajbHOW TOYKH; B) MOMEHTa HMHEPIHMH BpAILAIOIIETOCs
Tena. B Kakux eiMHULAX U3MEPSIOT 3TU BETHYHHBI?
7. IlpuBeante GOPMYIUPOBKY M (OPMYITy OCHOBHOTO 3aKOHAa BpAaIIaTEIbHOTO
JIBIDKCHUSL.

WJ-1. OIIK-4
Hcnonesyer OCHOBHBIE
€CTECTBEHHEIE,
OHOJIOTUYECKHE u
pogeCcCHOHaATBHBIE
MTOHATHS, 8 TAK)KE METOIBI
npu pelieHu

o0menpogecCHoHATEHBIX
3ama4y

Tema 5 «VccrenoBanne KoeOaTeNsHOTO IBUKEHUS, N3MEPEHUE YCKOPEHHS
CBOOOIHOTO TIaICHUS MIPH ITOMOIIN MasTHHKA
1. Yto Ha3BIBAIOT KOJICOATCIHHBIM JIBIKCHUCM?
2. Yto Ha3BIBalOT TapMOHHYECKUM ocmmwuritopoM? [lpuBeante mpuMepsl
TapMOHUYECKOTO OCLMIIIATOPA.
3. Uto Ha3bIBAIOT (PU3NYECKUM MASITHUKOM?
4. Yrto Ha3bIBAIOT NPYKUHHBIM MasTHUKOM?
5. UTo Ha3BIBAIOT MAaTEMAaTHYECKUM MAasTHHKOM ?
6. 3anuiuTe U pa3bICHUTE YPABHEHUS TAPMOHUYECKOTO KOJIEOAHUS.
7. NaliTe onpeneneHus CMEUIEHUs, aMIUIUTY/Ibl, IEPHUO/Ia, YaCTOThl M LUKJINUYECKOU
YaCTOTHI KOJICOAHHUH.

NJI-1. OIK-4
Hcmons3yeT  OCHOBHBIE
€CTECTBEHHBIE,
OHOIOTHYeCKUE 5§
npodeCCHOHATBbHBIE
TIOHATHUSA, 4 TAKKC MCTOAbI
pu peleHnn

00mIenpoheCCHOHATBLHBIX
3a1a9

Tema 6 «MccnenoBaHue TEUEHUS BA3KON KUIKOCTH
1. KakoBa ¢Qusnmyeckas TpupoAa BHYTPEHHETO TPEHHWsS B JKUOKOCTAX? B dem
HPOSIBIISIET ce0s1 BHYTPEHHEE TPEeHHE?
2. Yemy paBHa cmia BHyTpeHHero TpeHus? Hammmmre um oOwsicHHTE (OpMYITY
3axoHa Hpl0TOHA 1711 BHYTpPEHHETO TPeHHSI.
3. Uro Takoe TpagweHT (GHU3MYCCKOW BEIHYMHBI? [pagueHThl KakuX BEITHYUH
BCTpEYAIOTCs B IaHHO# paboTe?
4. Jlaiite ompenencHue Kod(PQUIMEHTa BSI3KOCTH SKHUIKOCTH. Kakoil emuHMICH
usmepsiercst kodh¢unuent Bszkoctd B CU? UYTo u Kak BIMSET HAa BEIUYHHY
KO3 pUIEeHTa BIZKOCTH?
5. Cdopmymmpyiite 3axon [lyaseiins; Hamuire W o0bsicHHTE (OPMYITy 3aKOHA
ITyaseits.

nJ-1. OIIK-4
Hcnons3yer  OCHOBHBIE
€CTECTBEHHbIC,
Ouonornueckne u
npodeccroHaIbHbIE
TIOHSTHUS, & TAK)KE METOJBI
npu peleHnn

0011enpoheCCHOHATBLHBIX
3a1a9

Tema 7 «MccienoBanue CBOHCTB OBEPXHOCTHOTO CJIOS KUIKOCTH, H3MEPEHHE
KO3 QUIIEHTa TOBEPXHOCTHOTO HATSKEHUS YKHIKOCTH»

1. Yto Ha3pIBaeTCsl MOBEPXHOCTHBIM HaTsDKeHHeM? Packpoiite ¢usmdecknii cMblict
3TOTO SABJIECHUS C MO3ULUH MOJEKYISIPHO-KMHETHIECKOU TEOPUH.
2.Yto TaKoe cuiia OBEPXHOCTHOTO HATSDKEHUS?
3. Uro HazpiBaeTcsi KOI(GHUIMEHTOM ITOBEPXHOCTHOTO HATSHKCHMSI KHUIKOCTH?
Hanwmmre onpenensiomee ypaBHeHHE KOAQQHUITMEHTa TOBEPXHOCTHOTO HATSHKEHUS
KUIKOCTH. B KaKuX eIMHULIAX U3MEPSIETCs 3T BETMIHUHA?
4.Yto Taxoe kanmurip? Packpoiite pru3ndaeckuii CMBICT SBJICHUS KaMUIIPHOCTH.
5 Hammmure m o0pscHuTe (OpPMYNBL: a) M3OBITOYHOTO JABICHWS HCKPHUBICHHOW
MOBEPXHOCTH JKUAKOCTH, 0) TMAPOCTATHYECKOTO JABICHHS KHUJKOCTH, B) Pa3HOCTH

Ua-1. OIIK-4
Hcnone3yer OCHOBHBIE
€CTECTBEHHBIE,
Ouonornveckne u
npodeccroHaIbHbIE
MOHSTHSI, @ TAKXKE METOJbI
pu pemeHnH

obmenpoheccnoHalbHBIX
3aja4
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YPOBHEH KHJKOCTCH B KAIMJUIAPE U B COOOINAIOIIMMCS C HUM IIUPOKOM COCYIE.
6. Harmumure u o0BbsicHUTE (QOpPMYITY, IO KOTOPOil B JaHHOW paboTe U3MepseTcs
K02 PUIMEHT TOBEPXHOCTHOTO HATSHKCHUS.

8 Tema 8 «M3yucHue 3akoHa ['yka» NI-1. OIIK-4
1. Yro Ha3pIBaetcs nedopmanmeii? Hcnone3yer  OCHOBHEIC
2. Ha3oBwute THIBI ¥ BUABI AepopMaruii, pacKpoiTe ux cMbIcT? €CTECTBEHHBIE,
3. Chopmymmpyiite 3akoH ['yka. Hammumure u pa3psacHuTe Gpopmyiry 3akoHa ['yka. Omosornaeckue u
4. Yro Takoe cTpera nporuda’? 3ammimre 1 pazbsAcHUTE POPMYITY CTPEIIB Iporuda. pogeCcCHOHaATBHBIE
5. 3ammnmre U paswsicHUTE (OpMyTy 3aKkoHa [yka B NMpUMEHEHHH K AeOpMaiiy | MOHSATHSA, a TAKXKE METOMBI
n3ruda OHOPOHOTO CTEPIKHS MPSMOYTOJILHOTO CEUCHUS. npu peleHnu
o0mIenpoheCcCHOHATBEHBIX
3a1a4
9 Tema 9 «3MepeHre MOAYIS YIPYTOCTH nJ-1. OIIK-4
1. Yro wnaspBaetcs nedopmanmeii? HazoBure Tumbsl u Buasl aedopmanuid, | McnomesyeT — OCHOBHBIC
packpoiire ux cMbICn? €CTECTBEHHBbIE,
2. Packpoiite pu3ngecKkuii CMBICI MOZYIIS YIIPYTOCTH. B Kakux equHUIAX M3MepseTcs | OHOJIOTHIecKue u
MOIYIb YIPYTOCTH? pogecCHOHaATBHBIE
3. 3aBHCHT JIM BEJMYMHA MOAYIS YIPYTOCTH OT pa3MepoB Ie(OPMHUpPYEMOTO Tela, | MOHATHS, a TaKKe METOIbI
TPHJIOKEHHBIX HArPy30K, BELIECTBA, M3 KOTOPOTO M3TOTOBJIEHO TEO? pu peLIeHUH
o0menpogecCHoHaTEHBIX
3a1a4
10 Tema 10 «DOnexTpudeckue nenu. M3mepenne Gpusndeckux BeanduH npudopamu ¢ | UJ-1. OIIK-4
0003HaYECHHBIM KJIACCOM TOYHOCTHU Hcnone3yer  OCHOBHBIE
1. YTo Ha3BIBAIOT MEKTPUIECKOM 11eTIbI0? UTO BXOIUT B 2IEKTPUUYECKYIO 1IETTh? €CTECTBEHHBIE,
2. YTo Ha3bIBAIOT CXEMOU JIEKTPUIECKOM 1enn? OHMOJIOTHYECKHE u
3. Kakue nmpaBmiia HEOOXOIMMO COONMIONATh MPU COOPKE AEKTPUUCCKOI 1eru? npodeCCHOHATLHBIE
4. Yto Ha3pIBAIOT KJIACcCOM TOYHOCTU mpubopa? Kak 0003HaueH KilacC TOYHOCTH HA | TOHSTHS, a TAKXKE METOJBI
npubope? I1o kakoit hopMysie OMPEASNIAIOT KITacC TOYHOCTH? npu peleHuH
o0menpogecCHoHATEHBIX
3a1a4
11 Tema 11 «MccnenoBanue NepeMEHHOTO U BBIIPSIMIEHHOTO TOKA MPH MOMOLIU Na-1. OIIK-4
ocuwntorpaga Hcnons3yer  OCHOBHBIC
1. [laiite omnperneneHne MEPEMEHHOTO TOKa. €CTECTBEHHBIC,
2. Kakoil Tok Ha3bIBaeTCs BBIIPSIMICHHBIM? Omosornaeckue u
3. Kak #M3 mepeMeHHOro IOy4aloT OIHOIMOIYIEPHOAHO WIIM JIBYXIOJYIEPHOIHO | MPO(deCCHOHAIBHbIE
BBIPSIMIICHHBIE TOKH? MOHSATHS, @ TAKXKE METOJIBI
4. OObsCHUTE, YEM U KaK «CTJIAKUBAIOT» MTYIIBCALIMH BBIIPSIMIICHHOTO TOKa? pu peuieHuu
5. Ilepeuncinte, U3 KaKUX y3JI0B COCTOUT 3JIEKTPOHHBIN ocimiuiorpad? 0011enpoheCCHOHATBLHBIX
3a71aq
12 Tema 12 «MccnenoBanre MarHUTHOTO T10JIS ITOCTOSIHHOTO MarHUTAa» nJ-1. OIIK-4
1. Yto Takoe marauTHoe moJie? KakoBo ero riaBHOE CBOICTBO? Hcnonszyet OCHOBHBIE
2. JlaiiTe onpeneneHue cuiibl Ammepa. €CTECTBEHHBIE,
3. Yro Ha3pIBaeTcs MHAyKOMeWd MarHutHoro mois? IlpuBenure ompenensiomee | OHONIOTHYECKHE u
ypaBHEHHE WHIYKIMM MAarHHTHOTO HOJsI M OOBACHMTE ero. B kakux eamHMmax | mpogeccroHasbHbBIE
M3MEpSIETCS MHLYKIUS MAarHUTHOTO 1105117 OOBsiICHUTE (DM3NYECKUI CMBICH €IMHULBL. | TIOHATHS, a TaKKe METOIbI
4. CdopmynupyiiTe TpaBmwiIo JIeBOH pykd. Hayuurech NpHMEHSTh TpaBWiIO Ma | IpH peueHuu
MPaKTHKE. o0mmenpoeccnoHaNBHBIX
3a71aq
13 Tema 13 «MccnenoBaHue EKTPOIPOBOIHOCTH IOIYTIPOBOIHUKOB. V3yueHne NA-1. OIIK-4
HOJTYIPOBOAHUKOBOTO MO Vcnone3yer  OCHOBHEBIE
1. Kakue BemiecTBa Ha3bIBAalOTCA MOMYyNpOBOAHUKaMHU? llpuBeauTe NpHMeEpH | €CTECTBEHHEIE,
TMOJIYIIPOBOJTHUKOBBIX MaTepHAIOB. Ouosiornueckue u
2. Kakme BHIBI HOCHTENEH 3apsOoB MPUHIATO paccMaTpuBaTh MpH aHaMM3e | NpodecCHOHANbHBIE
NEKTPUUYECKHUX SIBIICHUH B TOJIYIIPOBOJHUKAX ? TIOHSATHS, & TAK)KE METOJbI
3. OObsicHHTE MEXaHM3M  OJJIKTPOHHOM ¥ JBIPOYHONM  TPOBOJMMOCTEH | MpH peuieHuu
TIOJTyIIPOBOJTHAKOB. o0mmenpoeccHoHaNBHBIX

4. Yro Takoe AbIpka?

5. HazoBute miaBHbIE (CYIECTBEHHBIC) IPU3HAKM COOCTBEHHOH W IPUMECHOU
MPOBOAMMOCTEH MOTYIPOBOJHUKOB.

6. UTo Ha3BIBAETCS 3IEKTPOHHO-IBIPOYHBIM niepexoom? Kakue sSBIeHMS] IPOUCXOIT
B JIEKTPOHHO-JBIPOYHOM IIEPEX0/Ie M KAKFMH CBOHCTBAMHU OH 00agaet?

7. Pacckaxxute yCTpOWCTBO MOJYIPOBOJHUKOBOTO JUOJA, HAUEPTUTE CXEMY JMoJa U
0OBSCHUTE IPHUHIIAM €10 PabOoTHI

3a7a4
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14 Tema 14 «ccnenoBanue NoIynpoBOAHUKOB. 3ydueHue TpaH3ucTopar nJ-1. OIIK-4
1. Kakwe BemecrtBa HasbBalOTCs nonynpoBoguukamu? IlpuBemure npumeps! | McnonszyeT ocHOBHBIE
TMOJIyIIPOBOIHUKOBBIX MaTepuaioB. Kakue Buabl HOCHTENEH 3aps[oB MPHHITO | €CTCCTBEHHBIC,
paccMaTpuBaTh IPH aHATIM3E MEKTPUIECKUX SBICHAN B TIOIYIIPOBOJHUKAX ? 6uonornieckue u
2.  OObAcHWTE MEXaHM3M  OJEKTPOHHOH H  JBIPOYHOH  NPOBOAMMOCTH | MPO(decCHOHANbHBIC
TMOJTyIPOBOTHHKOB. UTO Takoe ApIpKa? MOHSTHS, & TAKXKE METOMBI
3. Ha3oBure mIaBHBIE TPH3HAKH COOCTBEHHOH ¥ IPUMECHOH TPOBOAWMOCTH | IPH PEIICHUH
TIOTYTIPOBOTHHKOB. o0mIenpogecCHoHaTEHBIX
4. Yro HazbIBaeTCs ANEKTPOHHO-IIBIPOYHBIM TrtepexoioM? Kakue siBIeHus MpoucxXoasT | 3aaad
B 3JIEKTPOHHO-/ILIPOYHOM TIEpeX0/ie M KaKUMH CBOMCTBaMH OH 00Jagaet?
5. Pacckaxure yCTpOMCTBO TPaH3UCTOpPA, HAUEPTUTE CXEMY TPAH3UCTOpa ¢ p-N-p
nepexoaMu ¥ 00bSCHUTE MPUHIIMI €T0 PadOTHI.
6. HauepTuTe cxemy a5eKTpuyuecKoil Ienu 1 0ObSCHUTE ee.
15 Tema 15 «M3mepenne pa3mMepoB MabIXx 00bEKTOB IPH TTOMOILY MUKPOCKOIIa nJ-1. OIIK-4
1. OObsAcHHUTE, YTO HA3BIBACTCA JMH30H, TJIABHOW ONTHYECKOW OCBIO JIMH3HI, | Vcmonp3yeT OCHOBHEBIC
ONTHYECKUM LEHTPOM JIMH3bI, (OKycOM M (DOKYCHBIM PACCTOSIHUEM; YEMY PaBHO | €CTCCTBEHHBIC,
JHHEHHOE yBEJIHMUYCHHE JINH3BI? Omosornueckue u
2. HauepTtwure (110 aMsATH) XOA JTy4el B MHKPOCKOIIE U TIOSICHUTE PHCYHOK. po¢eCcCHOHATBHBIE
3. O0BsIcHUTE IPUHIUT PabOTH MUKPOCKOTIA. TIOHATHS, & TAK)KE METOBI
4. Ha3oBuTe OCHOBHBIC Y37l M MEXaHHU3Mbl MHKPOCKONA W OOBSICHHUTE WX | IPH PEIICHUN
Ha3Ha4YCHHUE. o0wenpodeccHoHaNbHBIX
5. Hamumure ¥ 00bsicHUTE (OPMYIBI, AaOIIME BO3MOXKHOCTh HAWTH YBEJIHYCHHUE | 3a1ad
OKYJISIpa, YBENHYCHHE OOBEKTHBA U YBEIMYCHHE MUKPOCKOIIA.
16 Tema 16 «/ccnenoBaHue BOJHOBBIX CBOMCTB cBeTa, M3MepeHue AnuHbl cBetoBoit | MJI-1. OIIK-4
BOJIHBI [IPY TTOMOLIH AU(PPAKITUOHHON PEILIECTKI Hcnionb3yeT 0CHOBHBIE
1. OObsicHUTE, KaKoOil Iuama3oH JUIMH SJIESKTPOMAaHUTHBIX BOJIH COOTBETCTBYET | €CTECTBEHHBIEC,
BunuMoMy cBeTy? Kak CBeTOBbIE BOJHBI Pa3IMYHOW JUIMHBI BOCHPUHUMAIOTCS | OMOJIOrMYECKHE U
HAaIllUM OPTaHOM 3peHHs? npodeccroHaIbHbIC
2. [laiite ompenenenue wuHTepdepeHnnu. OOBSACHUTE YCIOBUS BO3ZHHKHOBEHUS | ITOHSATHS, @ TAK)KE METOIBI
UHTEP(EPEHIIUH. TIPU PELICHUN
3. Uro Ha3pIBaeTcsl pa3HOCTHIO Xoza BONMH? OOBSCHWUTE YCIOBHS BO3HHKHOBEHHS | 00mIenpodeccHOHaIbHBIX
HMHTEP(HEPEHINOHHBIX MAKCHMYMOB, MUHIMYMOB. 3a1aq
4. Jlavite ompenencHue audpakimu. B yem nposeisercs, mudpakuusa? Korma
HaOmonaercst [udpakuus CBETOBBIX BOJIH?
5. OObsicHuTe siBJIeHUE TUdpakiuu cBerta OT ABYX Ieliei, BbiBenuTe (HhOopMyiy,
OIIPEACIAIONIYIO YCIOBUE BO3HUKHOBEHHUS TU(PPAKIIMOHHBIX MAKCHMYMOB.
6. OObBsiCHHTE YCTPOWCTBO MU(PPAKIUOHHOW pemieTkn. YTo Ha3bIBacTCs
MOCTOSIHHOW TU(PaKIIMOHHON peleTku?
17 Tema 17 «I'panyupoBKa CIEKTPOCKOIA M UCCIIEIOBAHKE CIIEKTPOBY na-1. OIIK-4
1. OObscHHTE MeXaHW3M H3JIy4eHHS CBeTa aroMaMH BemiecTBa. Uemy paBHa | Mcnomb3yeT OCHOBHBIE
SHEprust n3mydaeMoro Gporona? €CTECTBEHHbIE,
2. Harmmmure m oObsicHuTe (POpMYIY, ONpENEIISIONIYI0 YacTOTY H3JIydeHUs! HpH | OMOJIOrHYecKHe U
Mepexo/ie aToMa ¢ OTHOTO SHEPreTHUECKOTO YPOBHS Ha APYTOH. npodeccroHaIbHbIE
3. OOBsICHNTE MEXaHU3M BO30OYKAEHUS aToMa, chopMynupyiiTe 3akoH Kupxroda. TIOHSTHS, @ TAKXKE METOJBI
4. [laiiTe ompenelieHHE AWCIEPCHU CBeTa. B dWem mposBisiercs aucnepcus NpU | MPH PelIeHUH
MIPOXOXKICHUHU CBETa Yepe3 TPEXTPAHHYIO MPU3MY? o01enpoheccHoHaNBHBIX
5. Jlafite onpenenenue cuekrpa. Kakue BUABI CIIEKTPOB pa3auyaroT? 3az1a4
6. Kakme cHexTpel Ha3BIBAIOTCS CHEKTpaMH HcmyckaHus? UYro sBisercs
M3JTydaTesIIMH JINHEHYaToro, CIUIOIIHOTO M II0JIOCATOTO CHEKTPOB HCITYCKaHHA?
OO0BbsCHUTE MEXaHU3M TIOJTYUYeHUS TMHEHYATOrO CIIEKTPa UCITyCKaHUsI BOAOPOA.
7. MaiiTe ompeneneHue u 00bICHITE MEXaHU3M HOTY4YEHHUS CIIEKTPa MOMIOMIEHHUS.
8. UTo Takoe crieKTpaibHbIi aHaau3?
18 Tema 18 «/3yueHue nosusipumeTpa, U3MepeHHe KOHLIEHTPALlul pacTBOPOB Ua-1. OIIK-4
OIITHYECKH aKTUBHBIX BELIECTB) Hcnonb3yetr ocCHOBHbBIE
1. CBeTOBBIE BOJIHBI — 3TO BOJIHBI ITOTIEPEYHBIE WIIM TIPOIOIbHEIE? €CTECTBEHHBIE,
2. Pacckaxure O «CTPYKType» OJNEKTpOMarHWTHOW BoiHBL Kak omnpenenuts | Ononorumueckue U
HalpapJIeHHE PacpOCTPaHEHUsI HJIEKTPOMArHUTHBIX KoeOaHuii? npodeccroHaIbHbIE

3. Kaxo#i cBeT Ha3bIBaETCs €CTECTBEHHBIM MIIH HETIONSPU30BaHHBIM?

4. JlaiiTe ompeseNeHHWe TOMSPU3OBAHHOTO CBeTa. Kak MOXHO TIONYy4YUTh
TOJSIPU30BAHHBIN CBET?

5. Yro Ttakoe momspm3arop u aHanmzatop? Hanmmmre n o0bsicHUTE (QOPMYITY
3akoHa Maimoca.

6. JlaiiTe ompeneneHHe ONTHYECKH AKTUBHOTO BEMIECTBA, NMPHUBEINTE HPUMEPHI

TIOHATHS, 4 TAKXKXC MCTOAbI
IIPU PEILIECHUN
obmenpodeccnoHalbHBIX
3aja4
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ONTHYECKH aKTHBHBIX BELIECTB.
7. OObsicHUTE SIBICHHE BPAICHUS IIOCKOCTH KoJieOaHHUH MOJSIPH30BaHHOTO CBETA!
HAIUIIUTE U OOBACHUTE (HOPMYITY, ONpPENeIIOIYI0 3aBUCUMOCTD YIJIa IIOBOPOTA
IUVIOCKOCTH KOJIEe0aHWH IIOJSPU30BAaHHOTO CBETa OT KOHIEHTPAaLUH pPacTBOpa
OIITHYECKH aKTUBHOTO BEIECTBA.

8. Uro moxa3siBaeT KOA(PPHUINECHT, Ha3bIBaEMBIH YACIHHBIM BpalieHHeM? 3aBHCUT
JM 3HaYeHHe YIEIBbHOrO BpallleHWs OT IJIMHBI CBETOBOM BoJiHBI? Hammmure u
o0BsicHUTE (HOPMYITY U SAUHHUIY H3MEPEHHS YACIFHOTO BPAIlCHHSI.

9. Uro moka3bIBaeT KOHIEHTpaLus pacTopa?

Kpurepun onenku (Tabn.) MOBOAATCS 10 CBEICHHS OOYyYalOIMMXCS B Hayaje 3aHATHM.
OreHka 0OBsIBIISIETCS 00y4aroNIeMycsl HEMOCPEACTBEHHO MOCIIE YCTHOTO OTBETA.

xaua Kpurtepuu ouennBanus

OmeHka 5 - 00yJaromuiics MOJHOCTHIO YCBOWJ YUeOHBIH MaTepHa;

(oTHM9HO) - IOKa3bIBACT 3HAHNUE OCHOBHBIX MTOHATHH TEMBI, 'PAMOTHO TIOJIB3YETCsl TEPMUHOJIOTHEH;
- TMPOSBISIET YMEHHE AaHAJIM3UpOBaTh W 0000maTs WHGOPMAIHIO, HABBIKH CBSI3HOTO
omnucaHus (PU3NUECKUX SIBIICHUH U TIPOIIECCOB;
- IEMOHCTPHpPYET YMEHHE U3/araTb MaTepual B  ONPENCICHHOW JIOTHYECKOH
MIOCIIEA0BATENHHOCTH;
- TOKa3bIBAET YMEHHE WIUIIOCTPHPOBATh TEOPETHYECKUE TIOJIOKEHHUS KOHKPETHBIMHU
IIpUMepamu;
- IGMOHCTPHPYET CPOPMUPOBAHHOCT M YCTOMIMBOCTh 3HAHUI, YMEHUI1 N HABBIKOB;
- MOIyT 6bITI) JOMYHUICHBI OJHAa—JABE€ HETOYHOCTU IMPHU OCBCUICHUH BTOPOCTCIECHHBIX
BOIIPOCOB

Orenka 4 OTBET YIOBJIETBOPSIET B OCHOBHOM TPEOOBaHMSM Ha OLIEHKY «5», HO IIPU 3TOM UMEET MECTO

(xoporo) OJIH U3 HEJJOCTaTKOB:
- B YCBOGHHH Marepuayia AOMYLICHbl HEOOJbIIUE MPOOENbl, He MCKA3UBILUE COJEpPIKaHHE
OTBETA;
- B M3JIOKCHUU MaTCpuraja JoNyHICHbI HC3HAYUTC/IbHBIC HETOYHOCTHU

Ouenxka 3 - HETIOJIHO MJIM HETIOCIIEA0BATEeIbHO PACKPBITO COAEpKAaHUE MaTepuaa, HO OKa3aHo ollee

(YIOBIETBOPUTENBHO) | MOHMMaHHWE BOIIPOCA M MPOAEMOHCTPHPOBAHBI YMEHHS, JOCTaTOYHBIC IJIS AaibHEHIIEro

YCBOCHHS MaTepuaa;
- IMEIHICh 3aTPYJHEHNS WX AOMYIICHBI OIIMOKN B ONPEIEICHUN OHATHH, UCTIOIb30BaHNHT
TEPMHUHOJIOTUY, ONHCAHUM (PU3MUCCKUX SBICHUH M IPOLECCOB, HCIPABICHHBIC MOCIE
HaBOJSIINX BOIPOCOB,;
- BBIABICHAa HENOCTAaTO4YHAs C(OPMHUPOBAHHOCTh 3HAHHH, YMEHHH W  HAaBBIKOB,
00YUarOIMIACS HE MOXKET MPUMEHNUTh TEOPUIO B HOBOW CHTYalluu

Ouenka 2 - HEe pacKpbITO OCHOBHOE COJEPKaHHE MaTepHaa;

(HEyIOBIIETBOPHUTEIBHO)

- OOHapy)XeHO HE3HaHHWe WM HEMOHWMaHHe OoNbIell WM Hauboyiee BaKHOW YacTH
Marepuana;

- HOITYIICHBI OI_HI/I6KI/I B ONpPEACICHUN HOHﬂTHﬁ, Ipyu UCIOJB30BaHUN TCPMHUHOJIOTHUU, B
OINMCAHUHU SIBJIEHUH U IMPOUECCOB, KOTOPHIEC HE UCIIPABJICHBI IMMOCJIE HECKOJIbKUX HABOAAIINX
BOIIPOCOB;

- He c(pOpPMHUPOBAHEI KOMIIETEHIINH, OTCYTCTBYIOT COOTBETCTBYIOIIUE 3HAHHS, YMEHUS H
HABBIKH

4.1.2. OueHuBaHue 0TYETA MO J1adOpaToOpHOii padoTe

Otyer 1o naboparopHoil pabOTe UCHONb3yeTCs JMJIS OICHKM KauyecTBa OCBOCHHS
00yJaronmMcsi OCHOBHOM npodeccruoHanbHONH 00pa30oBaTeIbHON MPOrPaMMBI 1O OTAECTBEHBIM TeMaM
muciumuineel.  Conepkanue U ¢opma oTyeta 1o JlabopaTopHOM paldoTe MNPUBOIUTCS B
METOAMYECKHUX YKa3aHUAX K JaboparopHbiM pabotam (1.3 @OC). CoxepkaHue OTY€Ta U KPUTEPUU
OIIEHKM OT4YeTa (TabJI.) JOBOASITCS IO CBEJEHUS OOYJAIOIINXCs B HAYaJIe 3aHSTUH.

Ne O1eHOYHBIE CPeNICTBA Kox n HanmeHoBaHme
WHAWKATOpa KOMIIETCHIINN
1 Tema 1 «M3mepeHne TMHEHHBIX Pa3sMEPOB MPEAMETOBY Na-1. OIIK-4

1. B gem 3akimrouaeTcsi METOMKA BHITIOHEHHS OJJHOKPATHOTO HETIOCPEICTBEHHOTO | VIcmonp3yeT OCHOBHEBIE
n3MepeHust? €CTECTBEHHBIE,
2. B gem 3aKir09aeTCs METOAWKA BBITTOTHEHHS MHOTOKPATHOTO Omosorndeckue u
HETOCPEICTBEHHOTO U3MEPEHMs? npodeccroHaIbHbIE TIOHATHS,
3. Uro npezcraisieT co0oii mKaia nm3mMepurensHoro npudopa? Kak onpenenurs a TaK)Ke METOIbI IPU
LIEHY JeNeHHNs IIKaIbl Tpudopa? peleHnu
4. Kak BBINOJIHUTD M3MepeHHe (PH3NUECKHX BEIMYMH KECTKOH M THOKOM o0menpoeccHoHaIBHBIX
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JIMHEHKOI? 3aja4

5. Pacckaxute yCTpOICTBO M NPHHLIMI pa0OThI IITAHTEHLIMPKYJISL.

Tema 2 «M3mepeHne NpoMeKyTKOB BPEMEHU CEKYHAOMEPOM» nJ-1. OIIK-4

1. Kak paccuutsiBaeTCs MOTPENIHOCTL CEKyHIOMepa? Hcnons3yeT 0CHOBHBIE
2. KocBeHHO M3MephTe BEC CBOETO TEa. €CTECTBEHHBIC,

3. IlosicHuTe OCHOBHBIE MIPaBUIa MOCTPOCHUS rpaduKa.

4. Ioctpotite rpaduK 3aBUCHMOCTH OCBEIICHHOCTH OT PACCTOSIHHUSA 10
ucrounrka csera E = f(R), UCIONB3ys TOTOBBIC 3HAUCHHS M3 TaOIHIIbI
R, M 1,20 1,00 0,80 0,60 0,40
E, nk 100 110 125 170 250
5. Kak none3oBaTbcst METOIOM rpadyecKoi HHTEPIOJISIMN ?

OHOJIOTUIECKHUE U
npodeccHoHaIbHbIC TIOHSTHS,
a TaKk)Ke METO/Ibl IPU
pelieHu
o0mIenpoheCcCHOHATBEHBIX
3aja4

Tema 3 «[IpoBepka 3akOHa COXpaHEHHUS] UMITYIbCa»

1. Pacckakute yCTpOHCTBO IKCIIEPUMEHTAIBHOM YCTAHOBKH M COIEPIKAHUE
HKCIIEPUMEHTA IO TMPOBEPKE 3aKOHA COXPAHEHHUS] HMITYJIbCA.

2. Kak onpenensifor HanpaBieHUEe U MOIYJIb CyMMapHOTO UMITYJIbCa CHCTEMBI
rociie B3aUMOJICHUCTBHUS TEJl, €€ COCTABIAIOMINX?

3. B uem 3akmouaeTcs o0OpaboTKa pe3yibTaToB B TaHHOH JabOpaTOpHOM
pabote?

WJI-1. OIIK-4

Hcnonb3yeT OCHOBHBIE
€CTECTBEHHEIE,
OUOJIOTHYECKHE U
npodeCcCHOHAIbHBIE TIOHSTHS,
a TaKKe METOIBI ITPH
peliecHu
o0menpogecCHoHaTEHBIX
3a1a4

Tema 4 «/3ydeHne OCHOBHOTO 3aKOHA TMHAMHKH BPAIICHUSD)

1. Pacckakure ycTpoHCTBO SKCIEPHUMEHTATBHON YCTAHOBKU M COZIEPXKAHHE
9KCTICPUMEHTA 10 U3YUCHHIO OCHOBHOTO 3aKOHA BPAIATEIbHOTO JBIKCHUS.

2. Kak BBIYHCIUTH YIJIOBOE YCKOPEHHUE BpallleHHs nHApa? Hanummre u
00OBSICHUTE HY)KHYIO (OPMYITY.

3. Kak BbIYMCINTE MOMEHT Bpamawoouieid cuibl? Hanumwmre n oObsicHHTE
HYXXHYIO (OpPMYITY.

NJI-1. OIK-4

Hcmons3yeT 0CHOBHBIE
€CTECTBEHHBIE,
OHOJIOTHYECKHE U
npo¢eCCHOHATBHbBIC MTOHSTHUS,
a TaKXe€ METOABI ITPU
peleHun
001IenpoheCCHOHATBLHBIX
3a1a4q

Tema 5 «VccrenoBanne KoeOaTeIbHOTO IBUKEHNUS, N3MEPEHUE YCKOPEHHS
cBOOOTHOTO TIA/ICHUS TIPU IOMOIIN MAasSTHUKA

1. O0BsicHUTE TIeIec000pa3HOCTh KOHCTPYKIINN MAasTHUKA, IPUMEHIEMOTO B
JAaHHOM pabore.

2. Kakne BemUanHBI U3MEPSIOTCS HEMOCPEICTBCHHO U KaKHUEe KOCBECHHBIM
IyTEeM IpH BBINIOJHEHUH 3aaanus 2?7 3aganus 3?7 HyXHO 11 U3MEPATh IJIUHbBI
MasTHUKOB |y 1 |, ? Tlouemy?

3. Cnenaiite BBIBOZ ()OPMYIIBI, HCIIOJIB3YEMOIl B paboTe [Isl H3MEPEHHs
YCKOpEHHsI CBOOOTHOTO MAJACHNUs, Pa3bsICHUTE €€.

4. Kak B maHHO# paboTe HaXOAST aOCOTIOTHBIE M OTHOCUTEIHHBIE
MOTPENIHOCTH U3MEPEHUS IEPHO/IOB KoJieOaHNH MasITHUKOB?

5. Kak B panHO# paboTe HAxOmAT OTHOCUTENBHYIO U abCONIOTHYIO
MTOTPENTHOCTH N3MEPEHHs YCKOPEHHs CBOOOTHOTO MaJaeHuUs?

NJI-1. OIK-4

Hcrons3yeT 0CHOBHBIE
€CTECTBEHHBIE,
OHONOTMYECKHE U
npo(eCCHOHANBHBIE TIOHATHS,
a TaKKe METOIBI ITPH
peleHuu
001IenpoheCCHOHATBLHBIX
3a1a9

Tema 6 «MccnenoBaHue TEUEHUS BA3KOM )KUIKOCTH

1. Pacckaxure ycTpoHCTBO BUCKO3UMeTpa OCTBANIBA U COAEPKaHUE
SKCHEPUMEHTA 10 H3MEPEHNIO KO3 PHUIMEHTA BSI3KOCTH STUM IIPHOOpPOM.
BeiBenure n 00bsicHUTE (GOpMYITY JUTsE pabOTHI ¢ BUCKO3UMETpoM OCTBaNIbAA.

2. Kak B 1aHHO# paboTe HAXOIAT OTHOCHTENBHYIO U a0CONIOTHYIO TTOTPEIIHOCTH
n3MepeHust KO3 GUIMEHTA BI3KOCTH XKUAKOCTH?

WJI-1. OIK-4

Hcmons3yer 0CHOBHEBIE
€CTECTBEHHBIE,
OHOIOTMYECKHE
npo(eCCHOHANBHEIE TIOHATHS,
a TaKXe€ METOIBI ITPU
peueHun
0011enpoheCCHOHATBLHBIX
3a/1a9

Tema 7 «cciieqoBanue CBOMCTB MOBEPXHOCTHOIO CJIOS XKUAKOCTH, U3MEPEHUE
KO3 PUILIHEHTa HOBEPXHOCTHOTO HATSKEHUS! YKHIKOCTH

1. Pacckaxxute yCTpOHCTBO IKCIIEPUMEHTAIBHOM YCTAHOBKU M COACPIKAHUE
9KCTICPUMEHTA [0 U3MEPEHHIO KOA(PHUIMEeHTa TOBEPXHOCTHOTO HATSKEHUSL.

2 Pacckaxwure, KaK M C KAKOH TOYHOCTBIO U3MEPSIIOT TMaMeTp Karmuisipa?

3. Kak B gaHHOI paboTe HAaxXOIAT OTHOCHUTEIBHYIO U aOCOJIOTHYIO
MIOTPENTHOCTH U3MepeHHs KoddduIeHTa IoBEpXHOCTHOTO HATSKEHUSI?

nJ-1. OIIK-4

Hcnons3yeT 0CHOBHBIE
€CTECTBEHHBIE,
Ouonoruveckue u
npodecCHOHAIbHBIE TIOHSTHSI,
a TaKk)Ke METOJIbI IPU
peleHu
o0mIenpoghecCHOHATBHBIX
3aj1a4

Tema 8 «M3yuenue 3akoHa ['yka»
1. PacckaxwuTe yCTpOHCTBO IKCIIEPIMEHTATIBHOM YCTAaHOBKU 1 COAEPKAHUE
JKCIIEPUMEHTA 10 U3Y4EHUIO 3aKOHa I 'yKa M U3MEPEHHIO MOAYIISl YIIPYTOCTH.

Ua-1. OIIK-4
Hcnonb3yeT 0CHOBHbBIE
€CTECTBEHHBIE,

24




2. Kaxkoii Buz 1OIDKHBI IMETh TPAaQHKH 3aBUCUMOCTH A OT F?

OUOJIOTMYECKHE U
npodeCcCHOHATIbHBIE TIOHSTHSI,
a TaK)Ke METOJIbI U
peleHn
o0mIenpogecCHoHaTEHBIX
3a1a4

9 Tema 9 «13mepeHrie MOIYIS YIIPYTOCTI Na-1. OIIK-4
1. 3aBHCHT JTH BETMYMHA MOZYIISI YIPYTOCTH OT pa3MepoB aedopmupyemoro tena, | HMcmonb3yer ocHOBHbIE
TIPIIOKEHHBIX HArpPY30K, BEIIECTBA, 13 KOTOPOTO M3TOTOBICHO TEN0? €CTECTBEHHBIC,
2. Hanmmre u pa3bsicHuTe GOpMYITy, IO KOTOPOH B JAaHHOH paboTe M3MEPSIIOT Ouonornieckue u
MOZYITb YIPYTOCTH. npodeccroHa bHbIE TIOHATHS,
3. Kak B anHO# paboTe HaXO[AT OTHOCHUTENIBHYIO M a0CONIFOTHYIO MOTPEIIHOCTH | @ TAKKe METOJBI IIPH
U3MEpeHuUst MOy YIIPyrocTH? peleHnH

o0mIenpoeCCHOHATBEHBIX
3a1a4

10 Tema 10 «Dnexrprueckue mend. M3smepenne GU3NIECKIX BETHINH Na-1. OIIK-4
npudopamu ¢ 0003HaYEHHBIM KIIACCOM TOYHOCTH Hcnonb3yeT 0CHOBHBIE
1. Ucnons3ys Tabmuiy 7 TpunoskeHns qaiTe XapaKTepUCTHKY ITproopam, €CTECTBEHHBIE,
HaXOAAIINMCS Ha CTOJIE. 6uonornieckue n
2. Kak ompenernstor abCOOTHYIO MOTPEITHOCTH IPHOOpa, OTCYETa ¥ I3MEPEeHU | podecCHOHATbHbIEC TOHSATHS,
JUTSL 3IIEKTPOM3MEPHTENBEHOTO Iprbopa? a TaKkXKe METO/bI IPH
3. Kax BBINOJTHSAETCS OTHOKPATHOE HEIOCPEICTBEHHOE U3MEPEHHE peleHnH
ANEKTPOU3MEPUTEEHBIM MPHUOOPOM C 0003HAYCHHBIM KJIACCOM TOYHOCTH? 001IenpoheCCHOHATBLHBIX
4. Kak BbIIONHSETCS  OJHOKPAaTHOE  HEMOCPEACTBEHHOE  M3MEpEHHWe | 3aaad
ANIEKTPOH3MEPUTENTEHBIM IPHOOPOM, HE MMEIOIIMM KJIacCa TOYHOCTU?

11 Tema 11 «VccnenoBanue nepeMEeHHOTO U BBIPSAMIIEHHOTO ToKa Ipu nomoumm | MJI-1. OIIK-4
ocuwntorpada» Vcnionb3yeT 0CHOBHBIE
1. PacckaxkuTe yCTpONCTBO M MPUHIMI ACHCTBUS DIEKTPOHHOIYYEBO TPYOKH. €CTECTBEHHBIC,
2. HageptuTe 1 pa3bscHATE cXeMy NEKTPHUUECKOI IIenH JUIs HaOMIONCHUS OGuonornieckue n
OCLHIIIIOTPaMMBI IIEPEMEHHOTO TOKA. npodeccrHoHaIbHbIC TIOHATHS,
3. HauepTure 1 pa3psacHUTE CXeMY SIEKTPHIESCKON e ISl HaOMIOnCHNS a TaKXKe METO/bI IPH
BBINIPSIMIIIONIETO ACHCTBUS ANOMA. penIeHn
4. HageptuTe 1 pa3bsCHATE CXEMY EKTPUUECKOI IIenH JUIs HaOMIONCHUS o0menpoeccHoHaNbHBIX
JIBYXTIOJTYIIEPHOTHOTO BBIIPSIMIICHHS IIEPEMEHHOTO TOKA. 3a1a4
5. Hadeprtutre u pa3bsICHUTE CXEMY OJICKTPUYCCKOHM IIemM Uil HAOMIONCHUS
(UIBTPYIONIEro IeWCTBHS KOHIGHCATOpa.

12 Tema 12 «MccaemoBanre MarHUTHOTO IOJISI ITIOCTOSIHHOTO MarHuTa nJ-1. OIIK-4
1. Pacckaxxute yCTpOUCTBO SKCIIEPUMEHTAILHON YCTAHOBKH U COJIEPKAHNE Hcnons3yeT 0CHOBHBIE
9KCTICPUMEHTA 110 N3YUEHHUIO 3aKOHA AMITepa 1 H3MEPEHNIO HHTyKIIUH €CTECTBEHHBIE,
MarHUTHOTO TIOJISL. Ouosornueckue u
2. HageptuTe 1 pa3bsCHATE CXeMy SJIEKTPUUECKOH [IETH YCTAaHOBKH. npodeccroHaIbHbIE TIOHATHS,
3. PacckaxuTe ycTpOHCTBO aHAIUTHYECKUX BECOB M MIPABIJIO OOPAICHUS C a TaKkXKe METO/Ibl IPH
HHUMH. peneHnn
4. Kak onpenersttoT aOCOIFOTHYIO IOTPELTHOCTD ITOKA3aHUi amrepMeTpa’? o0mmenpoheccnoHaNBHBIX
5. Kak onpeznensroT OTHOCHTENBHYIO U aOCOJNIOTHYIO MOTPEITHOCTH M3MEpeHus | 3aaad
WHIYKIUH MarHUTHOTO TOJIsT?

13 Tema 13 «ccenoBanue 3MeKTPOIPOBOIHOCTH MOMTYTIPOBONHUKOB. U3yuenne | MJI-1. OIIK-4
IOy TIPOBOAHUKOBOTO JTHO/Ia» Vcnionb3yeT 0CHOBHBIE
1. HauepTuTe cxeMy 3/IEeKTPUYIECKOM e SKCIIePUMEHTAIBHON YCTAaHOBKH H €CTECTBEHHBIE,
00BsACHHUTE ee. Ouosornueckue u
2. PacckaxuTe coiep)kaHue SKCIIEPUMEHTA 110 U3y4YEHHIO BOJIBTaMIIEpPHON podeccHoHaIbHBIE TOHSTHS,
XapakTeprCTHKH auona. Kakoii Bui uMeeT rpauk BOJBTaMIIEpHOM a TaKke METOIBI IPH
XapaKTEePUCTHUKH TOIYTIPOBOJHUKOBOTO Anoza? peneHnn
3. Yro HazbBaeTcs koaddunmeHTom BempsiMiteHnst auona? Hanmvmmre gopmyny | obmenpodeccnoHambHbIX
koa(duIrieHTa BRINPSMIICHUS ANO/A. 3a1a4
4. Kaxk onpenesnsitoT abCOIOTHBIE MOTPEITHOCTH TTOKAa3aHUH HCIIOIb3yeMBIX
3NEKTPOU3MEPHUTENBHBIX TPUOOPOB?
5. Kak ompenenstor aOCOMIOTHYI0O M OTHOCHUTENBHYIO IOTPEIIHOCTH
BBINTOJTHEHHOTO M3MepeHns Kod(duImenTa BIIPSMICHHUS TTOIYIPOBOIHUKOBOTO
noma?

14 Tema 14 «MccnenoBanue NOTyIPOBOAHUKOB. V3ydeHne TpaH3ucTopay Na-1. OIIK-4
1. Pacckaxwure copmepKaHHE OSKCIIEPUMEHTa IO HW3YYEHHIO BBIXOAHOHW | Mcmonp3yeT OCHOBHEBIE
XapPaKTePUCTUKN TpaH3ucTopa. Kakoil Bua wuMEIOT TpaduKu BBIXOTHOW | €CTECTBEHHBIE,
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XapaKTepUCTHKH TpaH3ucTopa?

2. Yro HaspiBaeTcsi KOA(D(OHULIMEHTOM YCWIICHHS TpPaH3UCTOpAa IO TOKY?
Hanwmre popmyiry kodddurmenTa yeuieHus TpaH3UCTopa i 0ObSICHUTE €e.

3. Pacckaxute comepaHHE JKCIIEPUMEHTa IO W3MEPEHUI0 Kod(h(HUIMeHTa
YCUIICHUS TPAH3HUCTOPA.

4. Kak ompenenstroT aOCONIOTHBIE IMOTPEIIHOCTH IOKa3aHWH HCIOJIB3YEMbIX
ANEKTPON3MEPUTEINBHBIX IPHOOPOB?

5. Kak onpenensrot abCOMFOTHYIO X OTHOCHUTEIBHYIO TTOTPEITHOCTH
BBITIOJIHEHHOTO M3MepeHHs kodddunmenTa ycuineHus Tpau3ucropa?

OUOJIOTMYECKHE U
npodeCcCHOHATIbHBIE TIOHSTHSI,
a TaK)Ke METOJIbI U
peleHn
o0mIenpogecCHoHaTEHBIX
3a1a4

15 Tema 15 «M3mepenne pa3MepoB MasbIx 00BEKTOB IIPH NOMOIIM Mukpockonay | WMJI-1. OIIK-4
1. PacckaxuTe copepkaHue SKCIIEPUMEHTa, HAUIIUTE U O0BSICHUTE Hcnonb3yeT 0CHOBHBIE
pacueTHbIe (JOPMYIIBL: @) TI0 U3MEPEHHIO YBEIIMUCHUSI O0BEKTHBA, 0) 110 €CTEeCTBEHHbIE,
NU3MEPEHUIO BENNYUHBI MUKPOOOBEKTA. Ouonornieckue u
2. Kak B nmanHOW paboTe HAaXoIT MOTPEITHOCTH YBEJIMYEHUS MHKPOCKONA, | MPO(heCCHOHANbHBIE TOHATHS,
pa3mepa MEKpooOBeKTa? a Taxoke METOIBI IIPH
peLIeHUH
o0mIenpogecCHoHaTEHBIX
3a1a4
16 Tema 16 «MccnenoBaHe BOTHOBBIX CBOMCTB CBETa, M3MEPEHHE IITHHBI WJ-1. OIIK-4
CBETOBOM BOJIHEI IIPH ITOMOIIHN AU(PPAKIHIOHHOHN PEIIETKI Hcnone3yeT 0CHOBHBIE
1. OOBsICHUTE UCIIONB3YyEMBIH B JAHHOH paboTe METOA U3MEPEHUS IITHHBI €CTECTBEHHBIC,
CBETOBOI BOJIHBI, BEIBEJIUTE COOTBETCTBYIOILYIO PACUETHYIO (OPMYITY. Ouonoruyeckue u
2. Pacckaxxute yCTpOHCTBO SKCIIEPUMEHTAJIBHONM YCTAHOBKH M COACPIKAHUE npodeccroHa bHbIC TTIOHATHS,
OKCIECPUMCHTA IO USMEPCHUIO TJIMHBI CBETOBOI BOJIHBI IIpyu oMo a TakKXe€ METOABI ITPU
T(HPAKIUOHHOMN PEHIETKY. peleHuu
3. Kak B pgaHHO#l paboTe HaxXomsAT OTHOCHTENIFHYIO U abCOJIOTHYIO | 0OIIenpogeccnoHalbHbIX
MOTPENIHOCTH U3MEPEHHsI JUIMHBI CBETOBOM BOJIHBI? 3a7a4
17 Tema 17 «I'pamynpoBKa CIIEKTPOCKOIA U UCCIIEOBAaHHUE CIIEKTPOBY» Na-1. OIIK-4
1. Pacckakure ycTpoicTBO M MPUHIUI PaOOTHI CHEKTPOCKOTA; HAa TAMSTh Hcnonb3yeT 0CHOBHBIE
Ha4YepTUTE XOJ JIydeH B CIIEKTPOCKOIIE. €CTECTBEHHBIC,
2. Pacckaxxute conep:kaHue SKCIEPUMEHTA 10 I'PaJynpOBKE CHEKTPOCKONA M | OMOJIOrW4ecKue u
N3YYEHUIO CIIEKTPOB UCITYCKAHUS U MOTJIOICHHS. npodeccrHoHaIbHbIC TIOHATHS,
a TaKkXKe METO/bI IPH
peleHuu
00mIenpoheCCHOHATBLHBIX
3a1a4
18 Tema 18 «3ydeHue nonaspumeTpa, U3MEpPEHNE KOHIIEHTPAI[U PAaCTBOPOB Na-1. OIIK-4
OIITHYCCKU aKTUBHBIX BCIICCTB» I/ICHOHL3yeT OCHOBHBIC
1. Yto noka3sbiBaeT K03 PUIMEHT, Ha3bIBAEMBbIi yIEIbHBIM BpalleHHeM? €CTECTBEHHBIE,

3aBHUCHUT JTU 3HAYEHHUE YACIHHOTO BPAIIEHHUS OT JUINHBI CBETOBOM BOJIHBI?
Hanmmure u o0bsicHnTe GOPMYITy 1 €MHUILY N3MEPEHUS YAETHHOTO
BpAIICHHS.

2. Pacckaxute yCTpOHCTBO, IPUHIMI pabOTHI MOJISIPUMETPA U COAEPIKaHUE
SKCTICPUMEHTA 10 U3MEPEHHIO Y/IEILHOTO BPAIEHHS ¥ KOHIIEHTPauu
pacTBOpa ONTHYECKN aKTUBHBIX BELIECTB.

3. Ilo xako#t GpopMyIte ONpeeTIOT KOHIIEHTPAIHIO pacTBopa B padbote?

4. Kak B naHHOW paboTe HAXOASAT TOTPEUTHOCTH HM3MEPEHUH YAeIbHOTOo
BpalleHNs U KOHIIEHTPAIMH pacTBopa?

Ouosornueckue u
npogeccHoHaNTbHbIE TIOHATHS,
a TaKoKe METObI IPU
peLIeHuH
o0menpogecCHoHATEHBIX
3aj1a4

GBa4YTCHO»

Ortuer OLICHUBACTCA IO YCMOTPCHHUIO HNPCIOAAaBaTCIIA OLICHKOM «OTIIMYIHO», «XOPOLIOo»,
«YOOBJICTBOPUTCIBHO», «HCYAOBJICTBOPUTCIBHO» HIIN OIICHKOM GauTCHO», «HC 3a4TCHO». OHCHKa

CTaBHUTCHA O6yLIaIOH_II/IMC$I,

ypoBeHb 3YH KOTOpBIX COOTBETCTBYET KPHUTEPUSIM,

YCTAHOBJICHHBIM JJISl TOJIOKUTEIBHBIX OLICHOK ((OTIUYHO», «XOPOLIO», «YIOBJIETBOPUTEILHOY).
Orenka o0bsIBIIIeTCs 00yJaroneMycsi HEOCPEACTBEHHO MOCTE CIaud OTYETA.

Ixana Kpurepnu oneHuBanns
- U3JI0)KEHUE MaTepHaia JJOTHYHO, TPaMOTHO;
- CBOOOJTHOE BJIaJICHNE TEPMHUHOJIOTHEH;
Ouetika 5 - YMEHHE BBICKa3bIBaTh 1 000CHOBATh CBOM CY)K/JCHUS ITPH OTBETE HA KOHTPOJIbHBIE
(oTn4HO) BOTPOCRL;
- YMEHHUE ONMCHIBAThH 3aKOHBI, ABICHUS U NIPOLECCHI;
- YMEHHUE NMPOBOIUTH U OLEHUBATh PE3YNIbTAThl U3MEPEHUI;
- CIIOCOOHOCTH pelarh NPaKTHUECKUE 33/1a9H
Ouenka 4 - N3JI0)KEHUE MaTepHasia JJOTHYHO, TPAMOTHO;
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(xopor1io) - cBOOOTHOE BIIAJICHUEC TEPMUHOJIOTHCH;

HCTOYHOCTH

- 0CO3HAHHOE NMPUMEHEHHE TEOPETUUECKUX 3HAHUN AJIs1 ONMCAHUsI 3aKOHOB, SIBJICHUN U
MPOLIECCOB, PELICHHs] KOHKPETHBIX NMPAKTUUYECKUX 3a]1a4, IPOBEACHHUS U OLIEHUBAHUS
Pe3yIIbTaTOB U3MEPEHHH, HO CofiepkaHue U (popMa OTBETa UMEIOT OTAEITIHHEIC

(YyoBIETBOPUTETHHO)

- U3JIOKEHHUE MaT€purajia HEIOJIHO, HETIOCIIEAOBATEIIBHO,

Ornenka 3
OLICHUBAHUS PE3yJIbTATOB U3MEPCHUIA,
- 3aTpyAHEHUsI B 000CHOBAHUY CBOUX CY)KACHHIA;

- HETOYHOCTHU B OIIPEACIICHNN HOHﬂTHﬁ, B IPUMEHCHNHN 3HAHUH IS OITUCAHUS 3aKOHOB,
SIBJICHUH 1 IPONECCOB, PEHICHUS KOHKPETHBIX IMPAKTUYICCKUX 3a1a4, IIPOBEACHUA U

- 00Hapy’KHUBaeTCsI HEAOCTATOYHO TITyOOKOE MOHUMAaHHE M3Y4YEHHOTO MaTepuaa

(HEeynOBJIETBOPUTENBHO)

Orenka 2
U3MEpeHul;

B U3JI0KCHUH

- OTCYTCTBHE HEOOXOANMBIX TEOPETHUESCKUX 3HAHHIA; JOMYIICHBI OIINOKH B
OTIpEICIICHIH TOHATHH 1 OMMUCAHNUHN 3aKOHOB, SIBIICHUH U IIPOIIECCOB, UCKAXKECH X
CMBICHI, HE PEIIEHbI MPAKTHUECKUE 3aa4H, HEMPABIILHO OLEHUBAIOTCS PE3YJIbTaThl

- HC3HAHNEC OCHOBHOI'O Marcpuaia yqe6H0171 MporpaMMbl, JOITYCKArOTCA rpy61,1e OIIMOKHU

4.1.3. Ko/sIOKBUYM

KOJ'IJ'IOKBI/IYM ABIIACTCA (l)OpMOfI OLCHKHU Kadc€CTBa OCBOCHUA O6y‘IaIOH_II/IMCH OCHOBHOH

npodeccuoHaIbHOM  00pa3oBaTeIbHOM  MpOTrpaMMbl IO pasiaenaM  AucuuIuiuHbl.  OTBET
06yqa101uer005[ OLICHHUBACTCs OLICHKOI71 «OTIIMYIHO», «XOpoHmio», «YAOBJICTBOPHUTCIBHO» WA
«HCYHOBJICTBOPUTCIIBHO).
No OrneHOYHbIE CPEICTBA Kon u HanmeHoBanue
WHJIMKAaTOpa KOMIETECHIIUH
1 KommokBuym 1o pazmeny 1 «Mexanuka, MonekynsapHas ¢usuka wu | UI-1. OIIK-4
TEPMOANHAMHUKAY Hcnonb3yer 0CHOBHBIE
1. Marepuss u ee Bunsl /llonstue «martepusi». Buabl Mmarepuu. IloHsSTHS | ecTeCTBEHHBIE,
«BEIIECTBO» M «Iojie». Bumsl B3ammopeicTBHi M nX cymHOCTh. [loHsTHE | OMONIOrHYEecKHe U
«(pmsuxay. Ponps Qusuku B mpodeccun./ npogecCHoHaTbHBIE

2. JIswxenne u ero Gopmsl /IlorATHE «(qBIKEHUE». DOPMBI IBIKCHUS MAaTEPUN
U UX CYIIHOCTh. MeXaHN4eCKOe IBMKCHHE U €TO BHIBL./

3. Kunemarnka mnocrynarensHoro nBwkeHns /IloHsiTme «mocTymarensHOe
nBikeHue». CrocoObl OmpeneNieHHsi MOJOXKEHUs Telna B IPOCTPAHCTBE.
Cucrtema otcuera. Teno orcuera. Tpaektopus. [lyTs. [lepememienne. CkopocTs:
MTHOBEHHasi M CpEeAHAA. YCKOpEHHE: MTHOBEHHOE, CpelHee, IIOJIHOE.
CocraBisitoiiue yCcKopeHust./

4. lunamuka mocrtynarensHoro nBikeHus /Ilepseiii 3akoH HeloTona. Macca
tena. Mueprus. Btopoit 3akon Heroroma. Cuma. MMmynse Tema. 3axoH
COXpaHeHus1 wummyibca. Tperuid 3akoH HproToHa. OcHOBHOE ypaBHEHUE
JMHAMHKH TTOCTYTATEIBHOTO JBIKSHUSL./

5. Kunemaruka BpamarensHoro apwmwkeHust /Ilonstue «BpamarensHoe
JBIDKCHHE». YIJIOBOE IIepeMelIeHHe. YIIoBas CKOPOCTb: CpemHss H
MTHOBEHHAs. YTJIOBOE YCKOPEHHE: CpeJHee U MTHOBEHHOE./

6. JluHaMpKa BpaIaTeJLHOTO IBIDKCHHS /MOMEHT WHEpUMH MaTepHabHON
Touku U Tena. Teopema Illrelinepa. MomeHnT umnynsca. MoMeHT cuibl. ITnedo
cuiiel. OCHOBHOE ypaBHEHHE TUHAMUKH BPAIIATEIbHOTO IBHKECHUS./

7. DHepreTHYecKHe XapaKTEPUCTUKU IMOCTYNATELHOTO JBMXKEHUS /DHEpPrusl.
Kunernueckass u moreHnuanbHas dHeprus. llomHas mexaHW4ecKas SHEPTHSL.
3aKOH COXpaHEHHS MEXaHW4Yeckol »sHepruu. MexaHndyeckas pabota u
MOIIHOCTb./

8. DHeprernyeckue XapaKTEPHUCTHKM BpAIIATEIbHOTO JBWKEHHS /DHEpTus.
Kunernueckast sHeprusi. 3akoH COXpaHEHUs MEXaHMYECKOW OJHEPruM JUIs
MOCTYNATEebHOTO M BpaIlaTelIbHOTO [BIDKCHUS. MexaHudeckass pabora u
MOIIHOCTB./

9. @usnyeckue BeNMYMHBI, ONMKCHIBAIONIME KojeOaTenbHOE JIBH)KCHHE
/Cmemenne. Ammntyga. @asza konebannit. L{uknmueckass wacrora. [lepuon.
UYacrota. Cropocts. Yckopenue. Cuna. DHeprus./

10. Buasl mexanndeckux konebanmii /[lo xapakrepy ¢usmueckoro mporecca.
Ilo xapakrtepy 3aBucuMocCTH OT BpeMmeHH. llo cmocoby BeHYXIeHHS. Ilo
XapakTepy U3MeHeHUs aMIUTATYIbl. ClIo)KeHre TapMOHHYECKUX KoneOaHui./

11. ®usnuecknii MasTHUK /lIloHsATHE «hU3NYECKMH MAasSTHUK». YpaBHEHHE

TIOHATHSA, 8 TAKXKE METOJIBI
IPH PELICHUH
o0menpogecCHoHATEHBIX
3ama4y
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JBIKeHUs pusndeckoro mastHUKa. YactoTa u nepuoj koiebdanui (pu3nuecKoro
MasiTHHKa./

12. Marematnueckuii MasTHUK /lIIoHSATHE «MaTEMaTHYECKUH MAasTHHUKY.
YpaBHEHHE [BM)KEHHMS MaTEMaTHYECKOTO MasTHHKA. Yacrora W MEpHOX
KoJIeO0aHM MaTeMaTHYECKOTO MasTHUKA./

13. Ipyxwunanenii mastHUK /[loHATHE «IPYXWHHBIH MasSTHHK». YpaBHCHHE
JBIDKCHUS TIPYKUHHOTO MasiTHUKA. YacToTa M mepuox KoiaeOaHuii npyKUHHOTO
MasTHHKA./

14. OcHOBHbIE TOJIOKEHUSI CrHenualbHOM Teopuu oTHocurensHocTH (CTO)
/MpuHuun  otHocutensHOCTH [amunes. OCHOBHOE MOJIOKEHHE TEOPHHU
otHocutenbHoCTU. [TocTynarer CTO Ditnmiretina. [IpeodpazoBanus Jlopentia./
15.  OcHOBHBIE  3aKOHBI  CHELHMATbHOM  TEOPUHM  OTHOCHUTEIBHOCTH
/PEeNSITUBUCTCKUIA ~ 3aKOH  CIIOKEHUS  ckopocTed.  OCHOBHON  3aKOH
PETATUBUCTCKOM JUHAMHKH MaTepHUAIBHOW TOUKU. 3aKOH B3aUMOCBSI3H MEXIY
Maccoif ¥ CKOpOCThIO. 3aKOH B3aUMOCBSI3H MacChl M YHEPTUH./

16. OcHOBHBIC TOHATHSI M YpaBHEHUS MOJCKYISIpHOH ¢u3uku /OCHOBHOE
ypaBHenne MKT mnst uaeanpHOro rasa. YpaBHEHHE COCTOSIHMSI HJI€aJIbHOTO
rasza. YpaBHeHue Menpeneesa-Knaneiipona g uaeansHoro rasa. IlocrosiHHas
Bonsumana. @usndecknii CMBICT ITOCTOSIHHON Bonbiimana./

17. OcHOBHBIC TIOJOKECHUSI MOJEKYIIpHO-KMHeTHueckoit Teopuu /Ilepsoe
nonoxxenne MKT. Monekyna. Atom. Bropoe nonoxenne MKT. BpoyHoBckoe
newkenue. Juddysus BemectB. Tperbe mnonoxenue MKT. I'paduk
3aBUCHMOCTH CHJIBI B3aUMOJICHCTBHS OT PACCTOSIHUSI MEXK/IY MOJIEKyIaMH./

18. JlBmxenue monekyn BemectB /HanGonee BepositTHas ckopocth. CpemHsis
KBajpaTuyHasi ckopocTb. Cpenusas apudmernyeckas ckopoctb. Kpusas
pacrpenesieHuss MOJEKYl HAEaNTbHOTO rasa I0 CKOpocTsIM. Pacrpenenenue
Makcgemna. Pacripenenenne bomsimana./

19. Pacmpenenenns MaxkcBeiuia 1 boxpMana /3akoH pacrpeneieHiue MOJICKYT
rasa IO CKOPOCTSAM. 3aKOH WM3MEHEHHs IaBICHHUS Ta3a OT BBICOTHI. 3aKOH
W3MCEHCHHS YHCIIa MOJIEKYIT B €AMHHIIE 00beMa OT BBICOTHL./

20. Iuddysus /Tlonstre «sapneHue mepeHoca». Ilousatue «auddys3us». 3akoH
®uxka. [Tpumeps! quddy3un BelecTB, HAXOAAIMXCS B PA3IMYHBIX arperaTHbIX
COCTOSIHUSIX.

21. TemnonpoBOAHOCTh W BA3KOCTH /[IOHATHE «TEILIONPOBOAHOCTBY. 3aKOH
Oypre. IIpumeps! TemnonpoBonHOCTH. IIoHATHE «BSI3KOCTH MM BHYTPEHHEE
TpeHue». 3akoH HpiortoHa. Koa(duIMeHT BS3KOCTHM Kak XapaKTepHUCTHKA
CBOMCTB JKHUIKOCTEN./

22. DKcrieprMeHTaIbHBIE Ta30BbIe 3aKoHHEI /M30TepMudecknii mporecc. 3aKoH
Boitss-Mapuorra. [padmkm m3orepmudeckoro mporecca. H3ob0apudeckuii
npornecc. 3akoH [eii-Jltoccaka. Ipadukm wm300apuyeckoro mporecca.
Wzoxopuueckuii mporecce. 3akoH [lapns. [padhukn m3oxopuueckoro mporecca.
Anmabatueiii  mporiecc.  YpaBHeHue Ilyaccona. [Ipadumkm ammabGaTtHOTO
nporiecca./

23. MonekyasipHble sIBIE€HHS B JKUAKOCTSX /[IOHATHE <OKHMIKOE COCTOSIHHE
BEIIECTBA».  XapakTep  MOJEKYISIPHOTO  JBIDKEHHS B JKHJAKOCTAX.
IloBEpXHOCTHBINI  CIOMW B JKUJKOCTSAX, MOJIEKYJISIPHOE  JIaBlI€HUE U
MOBEPXHOCTHOE HaTsKeHHe. Kod((HUIMEHT TOBEpXHOCTHOTO HATSHKEHUS.
CMauuBanue W HecMmauwmBanue. KamwuisipHeie sBiaeHus, dopmyna bopemiu-
Kropena./

24. MonexynsipHble sIBI€HUs B TBepAbIX Tenax /[loHsTHe «TBepmoe cocrosHue
BemecTBay. Kpucrammmueckne u amop¢Hble TBepAple Tena. XapakTep
MOJIEKYJISIDHOTO IBWDKEHUSI B TBEpABIX Tenax. [loHATHe «nedopmanms», ee
BUBI U TUNBL. 3akoH ['yka. Monynp ynpyrocTu Kak XapaKTEpHUCTHKa CBOMCTB
TBEPIBIX TEI./

25. OcHOBHBIE HOHSTHSA TEPMOJUHAMUKHI /TepMoarHAMUKA.
TepmonmHamMpudeckass  cucTemMa. [WIIBI  TEPMOOMHAMHYECKHX  CHCTEM.
TepMonnHaMHUYeCKHE TapaMeTpsl. TepMOIMHAMHUYECKOE COCTOSHHE CHCTEMBI.
TepmoguHaMuUdecKuii porecc. BUapl TepMOIMHAMUYECKUX MTPOLIECCOB./

26. Bayrpennss saeprus rasa /Temmeparypa. CpenHss KHHETHYECKast YHEPTUs
JBIDKCHUS] MOJIeKyll. Uucno creneneit cBoOoabl. BHyTpeHHsst aHeprust 0JHOTO
Mo Ta3a M o060l Maccel rasa. CrocoObl W3MEHEHHs BHYTPEHHEH 3HEprun
cucTemsl./

27. TlepBoe HayaJl0o TepMOAWHAMHUKH /DU3HMYECKHH CMBICI IEPBOrO 3aKOHA
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TepMoiMHaMuKH.  [IpuMeHeHHe TepBOro  3akOHa  TEPMOAMHAMHKH K
u3omnpoueccam./

28. Temnosble papuratenu /IIOHATHE «TETUIOBBIE IBHUTATENN». YCTPOHCTBO
terioBoro  nmeurarens. Lluknm  Kapro. PabGorta TeruioBoro — aBUTATEINS.
Kos¢ddumment monesznoro meiictBust TeroBoro ABUrareis. I1yTH MOBBIICHUS
KIIJI TerioBoro aeurarens./

29. Ontporms  /IlonsTue «QHTPOIIHNY. [onsTue «0OpaTuMbIit
TEPMOTUHAMUYECKHN Tpomecc». ODHTPOMHUS H30JMPOBAHHON CHCTEMBI IIPH
o0parnMoOM  TepMOJHMHAMHU4YeCKoM mporecce. [loHATHe  «HEOOpaTHMBIH
TEPMOIMHAMUYECKHH TIpoIlecc». DHTPONHS H30JIMPOBAHHON CHUCTEMBI IpU
HeoOpaTHMOM TEpPMOANHAMHUYECKOM Tporecce./

30. Bropoe Hawano TepMoaMHAMHKU /JHTporus. V3MeHeHHe SHTPONHU IpU
obparuMoM M HeoOpaTHMOM TIpoleccax. BTopoil 3akoH TepMOJMHAMUKH.
IIpumeHeHre BTOPOro 3akoHa TepMOAMHAMHKHU K uzonpoueccam. L{ukn Kapno
Ha guarpamme T-S./

KomnokBuym mo pasmeny 2 «DOIEKTpHYIECTBO, AICKTPOMArHeTH3M, ONTHKa,
KBaHTOBas (QH3HKa, (PU3MKa aTOMa U aTOMHOTO SIIpay

1. DnexrpocraTnka /DIEKTPUUESCKUN 3apsii. DINEMEHTAapHBIN 3ICKTPUUSCKUN
3apsn. Buasl 3apsanoB. BzaumoznelcTBre 3apspKeHHBIX TENl. DIIEKTPH3ALUs Tel.
3axon KynoHa. 3akoH cOXpaHEHHS IEKTPUIECKOTO 3apsa./

2. Dnekrpuueckoe mnone B Bakyyme / IloHsTne «dnekTpuyeckoe mone.
CgoiicTBa 31exTpuueckoro noss. Hampsoxennocts. Teopema Iaycca. IpuHnmmn
cynepno3unuu nonei. [lorennuan. Padora mos./

3. BemectBo B anekrpuyeckoM none /[lonsitue «mpoBomHuk». [IpoBogHuKN B
JEKTPUYECKOM IIoJIe. SIBlIeHME dJeKTpocTaTudeckoil uHaykuuu. llonsarue
«IURIIEKTPUK». THIBI TUICKTPUKOB: MOJSIPHBIC U HEMOJIpHBIE. JHAeKTpuKu
B oiekTpudeckoM mone. Ilomsgpusanmsa AudNeKTpUKOB. JManekTpudeckas
MPOHUIIAEMOCTH cpenibl. CETHETOAEKTPHUKH./

4. TlocrosHHBIN 5neKkTpudeckuil TOK /IIOHATHSA «INEKTPHUSCKUN TOK»,
«IIOCTOSIHHBIN AIEKTPUYECKHH TOK». YCIOBUS CyIECTBOBAHMS AIEKTPUIECKOTO
toka. Cuna Toka. IlmotHOcTh Toka. Hampspkenme. ComportuBienme. Pabota
TOKa. MOIITHOCTB TOK./

5. TlocTOsIHHBIN 3JCKTPUUCCKUN TOK B MeTaulax W razax /[Ipupoma Toka B
MeTamnax. 3akoH OMa A1 OMHOPOJHOTO M HEOJHOPOJHOIO Y4acTKa LeMH, AJs
nojHo# 1enu. 3akoH Oma B auddepeHnuansHoM Buze. TemnoBoe aeiicTBHe
Toka. 3akoH J[[xoynsa-Jlenna. Ilpupoma »srmekTpuueckoro ToKa B rasax.
HoHnuzanus ra3os./

6. MarauTtHOoe mone B Bakyyme /[loHsATHE «MarHWTHOEe Toie». MarHuTHoe
B3aMMOJIEHCTBUE MPOBOJHUKOB ¢ TOKOM. MHaykums MarautHoro mossi. Cuna
Amnepa. MarHuTHeld  MOMEHT. MarHutHeld  noTok. HanpshkeHHOCTh
MarHMTHOTO NoJsl. MarHUTHAs MPOHUIIAEMOCTD CPeJIbl./

7. MarautHoe mone B BemecTtBe /[Ipupoma wmarnerusma. Bemectsa
JMaMarHuTHBIE, TTapaMarHuTHbele, peppomarautHele. Touka Kropn./

8. OneKTpoMarHuTHas HHIYKIHS " caMOMHIyKUus  /SIBneHue
ANMeKTpOMarHuTHOH uHAyKuuu. Ombir  @apanes. 3axon @apazmes i
IEKTPOMAarHUTHON MHAyKuuu. Hampasienue MHIyKIUMOHHOrO Toka. IIpaBuio
Jlenma wu mpaBwio mpaBoi pyku. SBienme camomHaykumu. OJIC
CaMOMHAYKIMU. VIHIyKTUBHOCTD IIPOBOJIHUKA./

9. IlepemenHslii anexTpuueckuii Tox /[loHsTue «rnepeMeHHbIit Tok». [Tonyuenne
nepeMeHHoro Toka. [ledicTByronme (3((eKTUBHBIE) 3HAYEHUS CHIIBI TOKA U
HaMpsHKEHUs IEpEMEHHOro Toka. CONPOTUBIIEHUE B LIEMSAX MEPEMEHHOTO TOKa:
aKTHBHOE, WHIYKTHBHOE, E€MKOCTHOE€ W mnosHoe (umnenanc). Pabora u
MOIIHOCTh NIEPEMEHHOTO TOKa./

10. TomynpoBoxnuku /[loHsATHE «IOXYNPOBOAHUKW». THIEI MPOBOIUMOCTH:
COOCTBEHHAsi, MpHUMecHas, akunenTopHas. [lomynmpoBOTHUKOBBIE TPUOOPHL:
JIUO/IBI ¥ TPUOJBI — HUX YCTPOUCTBO, MPUHIUI pabOThl ¥ IPUMEHEHHE./

11. DnexrpomarautHoe moje /IloHsATHE «3IeKTpoMarHuTHOE moje». OCHOBHI
Teopun MakcBeiia [yl 3JIEKTPOMAarHUTHOTO 10JIs. YpaBHeHuUs: MakcBeina Jyis
AIEKTPOMAarHuTHOTO mosisi. Bexrop Ymosa-IloitHTHHTA./

12.  DnextpoMarHuTHele  Komebanusi  /IIoHSATHE  «3NEKTPOMAarHUTHBIC
konebanuss». KomebarenpHblii  koHTYp. KoHzmencarop. DIeKTpoeMKOCTh
KOHJIEHCATOpa. DHEpPrusl 3JIEKTPOCTaTUUECKOro IONsS KOHAEHcAaTopa. DHEeprus
MarHMTHOTO 10JIs. DHEPIUsl AJIEKTPOMAarHUTHBIX Kosiebanuii. YactoTa n nepuon

NJ1-1. OIIK-4
Hcnonp3yeT 0CHOBHBIE
€CTECTBEHHBIC,
Omosornueckue u
npogecCHOHaATBHBIE
TIOHSATHS, @ TAKXKE METOJBI
IIPU PEILIEHUN
001IenpoheCCHOHATBLHBIX
3aja4
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COOCTBEHHBIX KoJIeOaHHH./

13. DnexrpomarHutHele BoiHbI /I1Ikana anekTpoMarHUTHBIX BOJH. Jlrana3oHbl
JNIEKTPOMATHUTHBIX  BOJH. JVICTOUHWKM  3JIEKTPOMAarHUTHBIX — HM3IY9YECHHM.
YcnoBust BOSHUKHOBEHHS 3JIEKTPOMAarHUTHBIX BOJH./

14.  DOnemeHtsl TeoMeTpudeckoi onTukH /CBeToBOM  myd.  3akoH
IPSAMOIMHEWHOTO  PaclpoCTpaHeHHs cBeTa. AOCONIOTHBIH  IOKa3aTelb
npenomsieHus.  OTHOCHTENBHBIM IOKa3zaTenb MpeioMieHus. OnTudeckas
IVIOTHOCTH cpenpbl. [IpenenbHblil yron npenomienus. [Ipoueccsl oTpakeHUs u
NpeJoOMJICHUsI CBeTa Ha TpaHMLE JABYX MpO3payHbIX Cpel. 3aKOHBI
TeOMETPUUYECKOH ONTHKHU./

15. Nnrepdepenuus csera /[lonsitue «unTepdepenius cBera». KorepeHTHbIE
BoJiHBEL. CriocoObl HaOmonenust uHTepdepeHimu: onbIT HOHra, OHMIIPU3MBI
Openens, 3epkana OpeHenst, nHTepdepeHrs Ha TOHKHX IUIEHKaX. Pa3HoCTh
X0Ja BOJH. YCJIOBHS BO3ZHHKHOBEHUS HHTCP(HEPCHIMOHHBIX MaKCHMYMOB H
MHUHUMYMOB. OTmpenencHne pe3yIbTHPYIOIEH aMIUIMTYAsl KoieOaHuil mpu
HaJIO)KEHUN KOTEPEHTHBIX BOJIH./

16. Nudpakmms ceera /Ilomarne «auppakmms». YcIOBHS BO3HUKHOBEHHUS
MaKCHMYMOB U MHUHHMYM Tudpakuuu. Judpaknns cBeta Ha TUPPaKIHOHHON
pemierke. Mcmonp3oBaHue AU(PAKIAOHHOM PEIIETKH U W3MEPEHUS JIHHBI
CBETOBOI BOJIHBI./

17. Nonspuzanus ceera /[IOHATHA «ECTECTBEHHBIH CBET» M «IOJISIPH30BaHHBIN
cBeT». [lomyueHne moasipU30BaHHOTO CBeTa. 3akoH Maimtoca I oIpereneHus
MHTEHCHUBHOCTH CBETa IPOLICANIEr0o uepe3 IOJIIpU3aTop, aHaJIu3aTop,
MOJISIPU3ATOP M aHAIU3ATOP./

18. Hucnepcust cBera /Ilonstue «aucnepcusi». Ilokazarens mnpesomieHus
BellecTBa. Buapl nucnepcun: HOpMasibHAs, aHOMasibHas. [IOHATHE «CHEKTPY.
Bunpsr cnekrtpoB. Chnektp nomoumienus. Crnexktp ucnyckanus. CIUIOIIHBIE,
JIMHEHYaThIe 1 ToJlocaTble CeKTphl. CrieKTpanbHbIi aHaTu3./

19. TemmoBoe m3myuyenue /[Ipupona TerwioBoro u3nydeHus. [1oHATHS «TTOTHAS U
CIEKTpabHas JTy4eHCITyCKaTelbHas CIIOCOOHOCTBY, IIONMHAsA M CHEKTPajIbHAs
JydenonIonaTenbHas CIoCOOHOCTE», «aOCOJMIOTHO UYEPHOE TEN0». 3aKOHBI
terutoBoro m3nyueHus: Kupxroda, Credana — bonbnmana, Buna. 3aBUCHMOCTh
CHEKTPaIbHON CBETUMOCTH a0COJIFOTHO YEPHOTO TeJla OT JJIMHBI BOJIHBI./

20. doroaddexr /Tlonstue «porosddexry». Bunsl porospdexra: BHenHuit u
BHyTpeHHui. HaOmronenwe BHemHero (orodddekra. 3akoHBI BHEIIHETO
¢dorosddekra. YpaBHenue DiiHmTelHa. PaboTa BbIXona 3JI€KTpOHA U3 MeTallIa.
Kpacnas rparuna gportordpdexra./

21. Dddexr Kommrona. apnenne cBera /Ombir KomntoHa. 3akoH coXpaHEeHUsS
ummynsca 1ekrpona. Omeit [1.H. JleGenena. [aBneHue cBeTa Ui aOCOMIOTHO
YepHOTo, 0EI0T0 1 3epKaJIbHOTO Teja./

22. BomHoBrie cBoiicTBa wactull /Bomuer ne bpoitmss. @opmyna ne Bpoiis.
Judpaknust 31eKTpOHOB M HEHTPOHOB B KpUCTAJUIax./

23. DmeMmeHThl KBaHTOBOW MexaHuku /Heompenenennoctu Ieiizenbepra.
CooTHouleHue  HeomnpeneneHHocTedl. BonHoBast  QyHkuus.  YpaBHeHuUs
Ipenunrepa./

24. Monenu ctpoeHus aroMa /Atomuctudeckas Monens. Monaens J[x. Tomcona.
[TnanetapHast Mmoaens aroma. I[Toctymnarst bopa./

25. Teopus aroma Bomopona /Popmyna Bamemepa. CHekTp u3iydeHHs aToma
Bogopona. Pammyc opOutbl anmekrpoHa. CKOpOCTh 3JIE€KTpOHA. JHeprus
anekTpoHa. CIeKTp SHEPruil JIeKTPOHA. YPOBHHU SHEPTUH./

26. DneMeHTHl COBPEeMEHHOW (PM3UKU aTOMOB M MoIeKyn /KBaHTOBBIC umcia:
IJaBHOE KBAaHTOBOE YHCIO, OPOHMTAIbHOE KBAaHTOBOE WYHCIIO, MarHUTHOE
KBAaHTOBOE YHMCIIO, CIIMHOBOE KBaHTOBOe umciio. [IpaBmma orbopa. [TpmHIMD
TTaynu. IlpuHnun MuHuMmyma sHepruu. llepuoguueckas cuctema 3JIEMEHTOB
J.N. Menpneneera./

27. Crpoenne siapa atoma /Mogenu ctpoeHus aroMHOTo siapa. O6o3HaueHue
aTOMHBIX siaep. M3ortomsl. 300apel. M30ToHBL. JledeKT Macchl. DHEPTHS CBSI3H.
SnepHbie CUITBL./

28. PammoaktuBHOcTh  /IloHATHE  «pagMOaKTHBHOCTRY. EcTecTBeHHAs
panuoaKTUBHOCTb. VICKycCTBEHHAsl paJiMOAKTUBHOCTb. THUIBI PaglOaKTUBHOTO
pacnanma: anega-, Oera-, ramma-pacnan. Ilepwon mnomypacmana. 3akoH
paaroakTUBHOTO pacrana./

29. Snepueie peakium /IloHsTHe «simepHble peakuuuy. Cxema sIEpHOM
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A1ep, peakuu cuHTesa suep./

30. Dmnementapubie dactuiel /IloHATHE — «dIEMEHTapHbBIE

gactun. KBapku. @yHaaMeHTaIbHbIE B3aUMOICHCTBHS./

pcaknuu. Turmer AACPHBIX peaKuMi/i: pCaKkuyvs aHHUTWIIALIWU, pEaKIUuu ACJICHUA

YaCTHUIIBD».
Knaccudukanus 531eMEHTapHBIX 4YacTHIl. B3auMOIEHCTBHE dIIEMEHTapHBIX

Kputepun orenku (Tabi.) JAOBOAATCSA IO CBEACHHS OOyYaromierocs B Havalle 3aHsTHSL.
Onenka o0bsiBIIIeTCA 00y4aronieMycs HEMOCPEACTBEHHO MOCIIE YCTHOTO OTBETA.

xaua Kputepuu ouennBanus

Omnenka 5 - 00yJaromuiics MOJHOCTHIO YCBOWI YUeOHBIH MaTepHa;

(oTHM9HO) - IOKa3bIBACT 3HAHNE OCHOBHBIX MTOHATHI TEMBI, TPAMOTHO MOJIb3yeTCS TEPMUHOJIOTHEH;
- IPOSIBISIET YMEHUE aHATIM3UPOBATH U 0000IIaTh HHPOPMAIINIO, HABBIKH CBSI3HOTO
OIIMCAHUS SBICHUN U IPOLIECCOB,;
- IGMOHCTPHPYET YMEHHUE N3JIaraTh Marepuail B ONPEAEIeHHO JTOrnueCcKoi
I0CJIEA0BATENHLHOCTH;
- IOKa3bIBAaCT YMEHUE WILTIOCTPUPOBATH TEOPETHYECKHE MTOJIOKEHUST KOHKPETHBIMU
IIpUMepamu;
- IGMOHCTPHPYET CPOPMUPOBAHHOCTh M YCTOMYMBOCTh 3HAHUI, YMEHUI1 U HABBIKOB;
- MOT'YT OBITB JIONYIICHBI OZJHA—/IBE HETOYHOCTH ITPU OCBEIEHUU BTOPOCTEIEHHBIX
BOIIPOCOB

OrmeHka 4 OTBET YJOBJIETBOPSAET B OCHOBHOM TPEOOBAHMSIM Ha OLIEHKY «5», HO IIPH 3TOM UMEET MECTO

(xoporo) OJTMH M3 HEIOCTATKOB:
- B yCBOGHHMH MaTepHala JOMyIIeHbI HeOOoIbIIIe MpoOesbl, He HCKa3UBIIHIE COEPKaHHE
OTBETA;
- B M3JIO)KEHUH MaTepHaia JOMyNIeHbl He3HAUUTENIbHbIE HETOYHOCTH

Ouenka 3 - HETIOJIHO MIJIM HEMOCIIEA0BATENbHO PACKPHITO COAEPKaHUE MaTepHala, HO OKa3aHo odmiee

(YIOBIIETBOPUTENEHO) | MOHMMaHKE BOIPOCA M MPOAEMOHCTPUPOBAHBI YMEHUS, OCTATOUHBIE IS JaTIbHEHIIETO

YCBOGHUSI Marepuala;
- UMCJIMCh 3aTPYAHCHUS UIIU JOMYIICHBI OILINOKH B OIIPCACIICHNU HOHHTHﬁ, HUCIIOJIb30BaAHUH
TCPMHUHOJIOTHH, OITUCAHUN SIBIICHUM 1 MMpOUECCOB, UCTIPABJICHHBIC MTOCJIC HABOAAINX
BOIIPOCOB;
- BBISIBJICHA HEJJOCTaTo4Has CHOPMHUPOBAHHOCTH 3HAHUH, YMEHUH U HaBBIKOB,
0OYUarONINICS] HE MOXKET IPUMEHHUTh TEOPUIO B HOBOW CHTyalluu

Omenka 2 - HE PACKPbHITO OCHOBHOE COZIEPXKAHUE MaTepHaa;

(HeyIOBIIETBOPUTEIHHO) | - 0OHAPY)KEHO HE3HAHNE WM HEMOHMMaHHUe OoMbIIeH MM HanOonee BaXKHOW 4acTH

Marepuana;
- IIOMYIIEHbI OIIMOKHU B ONPEAEICHNH NOHITHH, IPH HCIIOJIb30BaHIN TEPMUHOJIOTHH, B
OITMCAHWH SIBJIICHUH W TIPOLIECCOB, PEIICHUH 3a/1a4, KOTOPbIE HE NCTIPABJIEHBI 110 ClIe
HECKOJIbKMX HaBOSIINX BOIPOCOB;
- HC C(I)OpMPIpOBaHI)I KOMIETCHINU, OTCYTCTBYIOT COOTBETCTBYIOIINE 3HAHUA, YMCHUA U
HaBbIKU

npodeccuoHaIbHOM  00pa30BaTENIBLHOM MPOTPaAMMBI
JUCITUTITAHBL.
MTO3BOJISIFOLLN A

4.1.4. TectupoBaHue

TCCTI/IpOBaHI/Ie HCIIOJIB3YCTC IJIsI OLCHKU Ka4€CTBa OCBOCHUA O6y‘laIOIJ_II/IMCSI OCHOBHOH

Tect mnpexacraBisger coboit
YIPOCTUTH  TNPOLENYPY HU3MEpPEHUS

KOMIIJICKC

M0 OTHEIbHBIM TEMaM WM pa3aeiiamMm
CTaHIapTU3UPOBAHHBIX
3HAHUH

3aJIaHu,

U yMeHud oOydyarommxcs.

O6y‘IaIOH_II/IMC$I BBIJAOTCA TCCTOBBIC 3adaHUA C (bOpMYHHpOBKOﬁ BOIIpOCa U MPCATOXKCHHUEM

BbIO]

paTh OJUH HpaBI/IJ'II:HI:Jﬁ OTBCT M3 HCCKOJIbKUX BAPpUAHTOB OTBCTOB.

Ne OreHOYHBIE CPECTBA Kox v HanMeHOBaHNE WHANKATOPA
KOMITETSHIHH

1 ITpu ymeHbIIEHNH CKOPOCTH JABIDKEHHS MOJIEKYI B 4 pa3a AaBJIeHUE NAa-1. OIIK-4
rasa pasa. Hcnonb3yeT OCHOBHbIE €CTECTBEHHbIE,
1) yBenmumiocs B 2 Ononornueckne M npoeccHoHaIbEHBIC
2) yMEHBIIIIIOCH B 4 NOHATHS, a TakXe METOAbl IIpH
3) yBenuuunocs B 4 pemieHnn  00mENPOogeCCHOHANBHBIX
4) YMEHBIIUIIOCH B 2 3a7a4

2 [Ipu morpyeHuu B )KUIKOCTh KaIIMJUISIPHOM CTEKJITHHOW TPYOKH na-1. OIK-4

YPOBEHB XKHJKOCTH B HEll MOJHIMAETCs Ha 4 MM HaJl ypOBHEM
JKUJKOCTH B COOOMIAIOINMEs C HUM cocyze. Ecnu B3sTh Kannmisip
JIaMeTp, KOTOporo B 2 pa3a 0oJIblIe, TO BBICOTA MOAHSITHS )KUIKOCTH B
HeM OyJieT paBHa MM.

Hcnonb3yeT OCHOBHBIE €CTECTBEHHEIE,
Ouosnornueckue u npogeccuoHaabHbIe
TIOHSTHS, @ TAKXKE METOABI IPU
peneHnn o01enpogdeccnoHaIBHBIX
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12 3a71a4
2)4
3)8
4) 16

3 Ecmu yBenmmunts B 2 paza 3HaueHue nedopmupyromei cumsl, He mersas | MJ1-1. OIIK-4
IUTOIIAIb MONIEPEYHOTO CEYEHUS TeNa, TO 3HAUCHNE OTHOCUTEIbHON Vcrionp3yeT OCHOBHBIE €CTECTBEHHBIE,
nedopManum. .. Ononornueckue u mpogeccHoHaIbHbIE
1) HE M3MEHHUTHCA TIOHATHSA, a TAKXKE METOABI IPU
2) yMEHBIIUTHCA B 2 pas3a pemeHnn o0ImenpodeccHOHaTBHBIX
3) yBenuuutes B 4 paza 3a1a4
4) yBennuutcs B 2 pasza

4 WneanbHOMY 0OIHOATOMHOMY ra3y nepeaain konudectso temiotsl 700 | UJ-1. OIIK-4
JIx u ra3 cosepiumi padory 600 Jx. BHyTpeHHss sHEprus rasza npu Hcnonb3yeT OCHOBHBIE €CTECTBEHHBIE,
9ToM paBHa _ JIxk. Ouosorn4ecKue u npogeccuoHaIbHbIe
10 TIOHSTHS, a TAK)KE METOJIbI IPU
2) 100 pemeHnn o0ImenpoQeccHOHATBHBIX
3)-100 3a1a4
4) 1300

5 [Ipu yBenmmueHNH CHITBI TOKA B 4 pa3a KOJMYECTBO TEIUIOTEHI, Na-1. OIIK-4
BBIZICTISIEMOE HAa CONPOTHBIICHUH 32 TOXKE BPEMsI, YBEIIMUUTCA B Vcrionp3yeT OCHOBHBIE €CTECTBEHHBIE,
pa3(-a). Ononmornueckue u npogeccuoHaIbHBIC
12 TIOHATHS, & TAKKE METOIBI IIPH
2)8 petreHnu 061enpodeccHoOHaTbHBIX
3)4 3a1a4
4) 16

6 DJIEKTPOMAarHUTHBIC BOJHBI, 00T aroIue OOJBIION MPOHUKAIOIICH na-1. OIIK-4
CHOCOOHOCTBI0, BO3HUKAIOIUE NP B3PBIBE SICPHOTO OPYIKUS Hcnonb3yeT OCHOBHBIE €CTECTBEHHBIE,
BCJIEIICTBHE PAAMOAKTUBHOTIO paclaja siiep, Ha3bIBaloT ... OMoJIOTHYECKUE U MPOo(eCcCuOHabHbIE
1) paguoBoIHAMHU MIOHATHS, @ TAKXKE METO/bI IIPU
2) pEHTT€HOBCKHM H3IJTydCHUEM peneHnn o01menpodeccnoHaIbHBIX
3 nH(ppaKkpacHBIM H3ITyYeHHEM 3a1aq
4) raMma-u3Iy4eHHEM

7 JJ1s IOBBIIIICHAS TIpeiesia pa3peleHns 0ObeKTHBAa MUKPOCKOIA Wa-1. OIIK-4
HeoOxomuMmo ... (BeiOepure Bce BepHBIE BapHaHTHI OTBETA) Hcnonp3yeT OCHOBHBIE €CTECTBEHHBIE,
1) yBeTHUHTH MOKA3aTEIb MPETOMIICHHS CPEIbI Ouonorndeckue u npodeccuoHaIbHbIE
2) YMEHBIIUTH TI0Ka3aTellb MPEIOMIICHUS CPEbl HOHSTHS, @ TAK)KE METOJIBI IPH
3) oCcBETUTH MUKPOOOBEKT CBETOM C MEHBIIICH JUIMHOM BOJHEI peteHun o01enpodeccunoHaIbHBIX
4) 0CBETUTh MUKPOOOBEKT CBETOM C OOJBIIEH JUTMHOMN BOJTHBI 3a7a4
5) yMEHBUIUTH YHCIOBYIO allepTypy

8 JudpakiinoHHast pemeTka 0CBeIaeTes 3eJIeHbIM CBeTOM. [Ipu na-1. OIK-4
OCBEIICHUH PEIIETKH KPACHBIM CBETOM KapTHHA JTU(PPAKIIMOHHOTO Hcnonb3yeT OCHOBHBIE €CTECTBEHHBIE,
CIIEKTpa Ha IKpaHe ... OuoJI0THYeCcKUe U MpodecCuoHabHbIE
1) cy3urcs TIOHATHS, @ TAKXKE METOABI IPU
2) pacmmpurcs penreHn# 00MIENPOpeCCHOHATBHBIX
3) HE U3MEHHTCS 3a1aq
4) ucye3HeT

9 PanyxHast okpacka MBUTBHBIX ITy3BIpEi OOBACHICTCS SBICHUEM .. .. WAa-1. OIIK-4
1) mudpaxunu Hcnonb3yeT OCHOBHBIE €CTECTBEHHBIE,
2) momnsipu3anum Ouonornueckue u npogeccuoHaIbHbIe
3) unrepdepeHunu MOHATHSA, @ TAK)KE METOJIbI IPU
4) nucniepcuun pemeHnn 001IenpohecCHOHAIBHBIX

3aja4
10 | OxuH U TOT JKe CBETOBOM MOTOK Ma/IaeT HOPMAJILHO Ha 3ePKAJIbHYIO U NAa-1. OIIK-4

a0COJIFOTHO YE€PHYIO MOBEPXHOCTH. OTHOIIEHUE NaBICHHS CBETa Ha
MEPBYIO U BTOPYIO MOBEPXHOCTH PABHO ...

Vcnonp3yeT OCHOBHBIE €CTECTBEHHEIE,
Ononornueckue u mpoeccHoHaIbHBIE

1) 1/2 TIOHSTHS, @ TAKXKE METOABI IPH

2) 1/4 peeHnn o0menpogdeccnoHaIbHBIX
3)4 3a71a4

4)2

Ilo pe3yarTaraM TECTa o6yqaromeMycsI BBICTABJIACTCA OLCHKA «OTIMYHO», «XOPOLIO»,
«YAOBJICTBOPUTCIIBHO» U «HCYNOBJICTBOPUTCIIBHO.
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Kpurepun onenuBanus orBera (Tals.) AOBOASTCS IO CBEACHHUs OOydYarOIIMXCS 1O Hadasa
TeCTHpoBaHus. Pesynbrar TecTupoBaHHs OOBSBISETCS OOYYaIOLIEMYCSl HEMOCPEICTBEHHO IOCIe
€ro cIauu.

IIkauaa Kpurtepnu onennanns (% nNpaBWIbLHBIX 0TBETOB)
Orenka 5 (OTIIMYHO) 80-100
Orenka 4 (xoporio) 70-79
OrieHka 3 (YIOBICTBOPUTEIILHO) 50-69
OrieHka 2 (HEYIOBJICTBOPUTEIBHO) Mmenee 50

4.2. Ilpoueaypsl U OLleHOYHbIE CPeACTBA /IJIs1 IPOBeAeHHs TPOMEKYTOUHOM aTTecTalun
4.2.1. Dx3ameH

Ok3aMeH dBIseTCS (QOPMOM OLEHKM KauecTBa OCBOEHHUS OOy4YaloIIMMCS OCHOBHOM
npodeccuoHanbHOW 00pa30BaTeIbHON MPOrpaMMbl N0 paszaenaM AUCHUILIUHBL. [lo pesympratam
9K3aMeHa OOYydYaroIeMycCsl BBICTABISIETCS OICHKA «OTIMYHOY», «XOPOILIO», «YIOBIETBOPUTEIHLHOY
WIH «HEYIOBJIETBOPUTEIIBHOY.

OK3aMeH 1O JMCLUIUIMHE MNPOBOJUTCS B COOTBETCTBUU C PACIHCAHUEM IPOMEKYTOYHOU
arTecTaldyd, B KOTOPOM YKa3bIBaeTCsl BPEMsI €ro MPOBEAEHUSA, HOMEp ayIuTOpPHUH, MECTO
MPOBEICHHS] KOHCYJAbTAIMU. YTBEPXKACHHOE pacHUCaHHe pa3MellaeTcs Ha HHPOPMAILMOHHBIX
CTCHJIaX, a TAK)Ke Ha O(UITUATBHOM CaiiTe YHUBEPCUTETA.

YpoBeHb TpeOOBaHMI A MPOMEXKYTOUHON aTTecTali OOy4aloUIMXCs YCTaHABIMBACTCS
paboueii mporpaMMoil TUCIUILINHBI M TOBOAUTCS 0 CBEICHUS O0yJalOIMXCsl B HaYalle CeMecTpa.

DK3aMeHbl MPUHUMAIOTCS, KaK MpaBuiio, Jektopamu. C pa3pelieHus 3aBeayolero kadempoi
Ha 9K3aMEHEe MOXET MPHCYTCTBOBAThH IpENojiaBareib Kadeapsl, MPHUBICUCHHBIN I TMTOMOIIH B
npuemMe 5K3aMeHa. B ciyuyae OTCYTCTBHSL BeNylIero mpernojaBareil 3K3aMeH IPUHUMAEeTCs
npernojaBaresieM, Ha3HaY€HHBIM PacIIOPSHKEHUEM 3aBENYIOIIEro Kadeapoii.

[IpucyrcTBHE Ha »K3aMeHE NpenoaaBareneil ¢ Apyrux kadeap Oe3 COOTBETCTBYIOIIETO
pacropspKeHUs PeKTopa, MPopeKTopa 1o y4yeOHoil paboTe wiu AekaHa (pakylnbTeTa He JOMyCKaeTCsl.

OOyuatoluecs MpH BKE Ha SK3aMeH 00513aHbl UMETh IIPU ce0€ 3aUETHYIO0 KHUXKKY, KOTOPYIO
OHM MPEIBABISAIOT 3K3aMEHATOPY.

Jlisg mpoBeneHUs SK3aMeHa BeAYUIMH MpernojaBaTelb HaKaHyHE IOJlydaeT B JieKaHare
3a4€THO-3K3aMEHAI[MOHHYI0 BEJOMOCTb, KOTOpas BO3BPALIACTCS B JIEKAHAT IIOCJIE€ OKOHYAHUS
MEpPONPUITHS B JIEHb IPOBEICHUS SK3aMEHA WM YTPOM CIIEAYIOLIETO JTHS.

DK3aMeHbl MPOBOIATCA MO OuWiieTaM B YCTHOM HIM TMUCBMEHHOM BHUJE, MO0 B BHUIE
TECTUPOBAaHMUS. OK3aMEHAIIMOHHBIE OWJIETHl COCTAaBISIOTCS IO YCTAHOBJIEHHOW QopMe B
COOTBETCTBUU C YTBEPKIACHHBIMU Kadenpoil 3K3aMEHAIIMOHHBIMH BOMPOCAMU M YTBEPKAAIOTCS
3aBeyIONTUM Kadeapoit exeronano. B Ounere cogep XuTcst TpH BOIpoca: 2 TEOPETUIECKUX BOIIpoca
Y OZJHO IIPAKTUYECKOE 3a/laHuE.

DK3aMeHaTopy MpPeOoCTaBIsETCs MMPaBoO 3a7aBaTh BOIPOCH CBEPX OWieTa, a TakkKe MOMUMO
TEOPETHYECKUX BOIPOCOB J1aBaTh IS PEHICHUS 3aJadyd U NPUMEPHI, HE BBIXOIAIIME 332 PaMKH
MPONJEHHOTO MaTepuaa Mo U3y4aeMou TUCIUIUINHE.

3HaHUS, YMEHUS U HABBIKK OOYYAIOIINXCS OMPENEISIFOTCS OIEHKAMHU «OTIMYHOY, «XOPOIIO»,
«YIOBIIETBOPUTENIBHOY», «HEYIOBIETBOPUTEIBHO» U BBICTABISIOTCA B 3a4€THO-IK3AMEHALMOHHYIO
BE/IOMOCTh U B 3aU€THYIO0 KHH)KKY 00y4aloIIerocs B IeHb 3K3aMeHa.

[Tpu mpoBeneHUN YCTHOTO SK3aMeHa B ayJUTOPHH HE JOJDKHO HaXOAUThCs Oolsiee IIecTH Ha
OJIHOTO IPETIOIaBaTEeIs.

[Ipy mpoBeNEHHH YCTHOTO SK3aMeHa CTYJIEHT BBIOMpaeT S3K3aMEHAI[MOHHBIM Owmier B
CIlyyalfHOM TOpSAJKE, 3aTeM Ha3bIBaeT (aMWINIO, MMs, OTYECTBO M HOMEp 3K3aMEHAllMOHHOTO
ounera.

Bo Bpemst sk3ameHa oOywarommecs MOTYT TOJb30BaTbCsi C pa3pelieHHst 3K3aMeHaTopa
IPOrpaMMOM JTUCIUIUIMHBL, CIPAaBOYHOM M HOPMATHBHOW JIUTEPATypOil, APYrUMH MOCOOUSAMU U
TEXHUUYECKUMHU CPEJICTBAMMU.
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Bpems moArotoBku oTBeTa MpU cAade dK3aMeHa B YCTHOHM (opMe JOIKHO COCTaBISATH HE
MeHee 40 MUHYT (I10 JKeTaHUI0 00YJaIOIIErocss OTBET MOXKET ObITh TOCPOUHBIM). Bpems oTBeTa — He
6omee 15 MUHYT.

OO0yyaromuiics, UCTIBITHIBAIONINI 3aTPYJHEHHUS [IPU MTOJTOTOBKE K OTBETY 110 BBIOPAaHHOMY UM
OuieTy, UIMeeT IpaBO Ha BBHIOOP BTOPOro OHIIETAa C COOTBETCTBYIOLIUM IPOJUICHHEM BPEMEHH Ha
noArotoBky. [Ipy OKOHYATETbHOM OILCHHMBAHWU OTBETA OIIEHKA CHIDKAETCS Ha OAMH Oayul. Beimaua
TPEThero OuieTa He pa3peraeTcs.

Ecnu oOyuarommiicss sBWJICS Ha S5K3aMEH, M, B35B OWJIET, OTKa3ajiCsi OT IPOXOXKICHUS
arTecTallid B CBSI3U C HEMOJATOTOBJICHHOCTHIO, TO B  BEIOMOCTHM €MY BBICTABISETCS OLIEHKa
«HEYHOBJIETBOPUTEIHHO.

Hapymenne aucuMIiMHbl, CIHMCHIBAHUE, UCIOIb30BaHUE OOYYaAIOUIMMMCS HEpa3peleHHBIX
MEYaTHBIX M PYKOMHCHBIX MaTepuajoB, MOOUIBHBIX Tele(OHOB, KOMMYHUKATOPOB, IUIAHIIETHBIX
KOMIIBIOTEPOB, HOYTOYKOB M JIPYTUX BHUJIOB JTUYHOM KOMMYHUKAITMOHHOW U KOMITBIOTEPHOI TEXHUKU
BO BpeMsl aTTeCTAllMOHHBIX HCIBITAaHUHN 3ampelnieHo. B ciywae HapymeHuss 3Toro TpeOoBaHHS
npernojaBaresib 0053aH YJIUTh OOYy4YaloUIerocs W3 ayJUTOPUU M MPOCTABUTH €My B BEIOMOCTH
OLICHKY «HEYIOBJIETBOPUTEIILHO.

BoicTaBneHne OLEHOK, IOJIYYEHHBIX IIPU TMOJABEACHUM PpE3YJIbTaTOB IPOMEKYTOUHOMN
arTecTaldd, B 3a4€THO-DK3aMEHAI[MOHHYIO BEJOMOCTh M 3a4€THYIO KHIDKKY IPOBOAUTCA B
NPUCYTCTBUH caMoro odOyudaromierocsi. [IpenogaBarenu HECYT NepCOHANBHYIO OTBETCTBEHHOCTH 32
CBOEBPEMEHHOCTh M TOYHOCTH BHECEHHS 3allMCell O pe3ylbTarax MPOMEXKYTOUHOH arTecTaluu B
3a4€THO-3K3aMEHAI[MOHHYIO BEIOMOCTb U B 3a4E€THBIE KHUKKH.

HesiBka Ha ’K3aMeH OTMeYaeTcs B 3a4€THO-IK3aMEHAIMOHHOW BEJIOMOCTHU CJIOBAMHU «HE
SBUJICS.

Jisa oOydaromuxcsi, KOTOpble HE CMOIIM CJaThb AK3aMEH B YCTAHOBJICHHBIE CPOKH,
VYHuBepCUTET YCTaHaBIMBAE€T [EpUOJ JIMKBUJALMM  3aJ0JDKEHHOCTH. B a3ror  mepuon
MperojaBaTelid, MPUHUMABIINE HK3aMEH, JOJDKHBI YCTaHOBUTh HE MEHee 2-X JIHEH, KOIja OHH
Oy1yT TpUHUMATH 330JDKCHHOCTH. VH(popManus o JMKBHIAIMH 33J0JDKEHHOCTH OTMEYaeTCs B
9K3aMEHAIIMOHHOM JIHCTE.

OOyuaromumcs, MOKa3aBIIUM OTJIMYHBIE U XOPOIIME 3HAHUS B TEUEHUE CEMECTPA B XOJE
MOCTOSTHHOTO TEKYILIEro KOHTPOJIS YCIIeBaeMOCTH, MOXKET OBbITh MPOCTaBIeHA SK3aMEHAIlMOHHAs
OLICHKa JOCPOYHO, T.€. 0e3 ciaun 3Kk3aMeHa. OlLleHKa BBICTABISAETCS B SK3aMEHALIMOHHBIN JINCT WIN
B 3a4€THO-IK3aMEHALIMOHHYIO BEIOMOCTb.

WMHBanuapl U aulia ¢ OrpaHUYEHHBIMU BO3MOXKHOCTSIMU 37J0POBbsSI MOTYT C/1aBaTh SK3aMEHbI B
MEKCECCHOHHBI TEpHOJl B CPOKH, YCTAHOBJIEHHBIC WHAMBUIYAIbHbIM Y4YEOHBIM IIAHOM.
WMHuBanuapl U aula ¢ OrpaHUYEHHBIMA BO3MOXKHOCTSIMU 3/I0POBBS, UMEIOIINE HAPYIIEHHs] ONOPHO-
JIBUTATEIbHOTO ammapara, JOINYCKAlTCS Ha arTeCTAallMOHHBIE MCIBITAHUSA B CONPOBOXICHUU
ACCHCTEHTOB-COIIPOBOXKJAOIIUX.

[Iponienypa mpoBeaeHHUs MPOMEXYTOUHOW aTTeCTalluu A OCOOBIX CIy4YaeB M3JIOKEHA B
«[lonoxxeHnn o TEKyIlleM KOHTPOJIE YCIIEBAEMOCTU U MPOMEXKYTOUHOW aTTeCTalu O0O0yJaroIIuXcs
no OIIOII 6akanaBpuara, cnenuanutera U Maructparypsl» @I'bOY BO IOxHo-Ypanbckuii [AY
(FOYpI'AY-I1-02-66/02-16 ot 26.10.2016 1).

No OrneHOYHBIE CPEICTBA Kon u HanmeHoBaHue
HHAUKATOpa
KOMIICTCHIIMHN
1. 1. Marepuss u ee Buael /[lonarme «matepus». Bunsl matepmm. Ilomstus | UA-1. OIIK-4
«BEILECTBO» M «moje». Buuel B3zaumoneicTBuil M ux cymHocTb. [lonsatue | Mcnonb3yeT OCHOBHBIE
«pusukay. Posb ¢pusuku B mpodeccun./ €CTeCTBEHHBIE,
2. Ismxenue u ero ¢popmsl /I[lonsTre «aBrxeHne». GOpMBbI ABHKEHHUS MaTepUH U | OMOJIOTHYECKUE U
UX CYIIHOCTb. MeXaHW4ecKoe JIBIKEHNE U €T0 BUIBL./ npodeccuoHaIbHbIE

3. Kunemaruka mocrtynarensHoro npwwkeHust /IloHsiTe «mocTynarenbHOE | HOHSTHS, a TAKXKE
nsrkeHue». CriocoObl onperesieHusl TTOJI0KEHHsT Tella B pocTpaHcTBe. CrucreMa | METObI IPH PEIICHUN
orcuera. Tenmo orcuera. Tpaexropus. Ilyrte. Ilepememenue. CkopocTb: | oOmenpogeccrnoHalIbHBIX
MTHOBEHHasi W  CpelHss. YCKOpEHHe: MIHOBEHHOE, CpelHee, IOJHOe. | 3aaad

Cocrapnsromue yCKOpeHus./

4. lnramuka noctynarensHoro nBrkeHus /Ilepsriii 3akoH Helotona. Macca terna.
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Wnepnus. Bropoit 3akon Herotona. Cuna. Mmnynsc Tena. 3akoH COXpaHEHUs
nmnynsca. Tperuit 3akoH HbrooroHa. OCHOBHOE ypaBHEHUE JUHAMUKU
MOCTYNATEIbHOTO ABKEHHUS./

5. Kunemarnka BpammatenpHoro aBmkeHus /[IoHsTHE «BpaImaTensHOe ABHKEHHUE).
VYrnoBoe mnepemelieHue. YIoBas CKOPOCTb: CPENHSSI U MIHOBEHHas. YIIOBOE
YCKOpEHHE: CpefHEE 1 MTHOBEHHOE./

6. /IlnHaMuKa BpamaTeNbHOTO MBIDKEHUS /MOMEHT WHEPIIMH MaTepHabHON TOYKH
u tena. Teopema llteitHepa. MomeHT nMmiyiabca. MomeHT cuibl. [lneuo cuibl.
OCHOBHOE ypaBHEHHE TUHAMHKH BPAIATEIbHOTO JBHXKESHUSL./

7. DHepreTMUECKHe XapaKTePHCTHKH MOCTYNATEeIbHOTO JABW)KEHHS /DHEprusl.
Kunernueckas u noteHuanpHas sHeprus. [lonHas MexaHudeckas sHeprus. 3akoH
COXpaHEeHMs] MEXaHU4YeCKOl SHepTruu. MexaHnueckas paboTa u MOIHOCTb./

8. DHepreTHueckne XapaKTEepUCTHKH BpAIATEIbHOTO JABMIKEHHS /ODHEPTrHs.
Kunernueckas sHeprus. 3akOH COXpaHEHHS MEXaHWYECKOH OSHEPruu I
MOCTYNATeNIbHOTO W BPAINATENbHOTO IBWKEHHA. MexaHudeckass pabora
MOIIHOCTb./

9. ®dusnyecKre BEINYNHBI, OMMMCHIBAIOIINE KoJdebaTenbHOe ABIKeHNe /CMeIeHueE.
Ammmtyga. ®asa xomebammit. Iluxmmdaeckas dwacrora. Ilepmox. Yacrtota.
Ckopocts. Yckopenue. Cuma. DHeprus./

10. Bunbsr Mexanmueckux konebanwmii /Ilo xapakrepy ¢usuueckoro mporecca. 1o
XapakTepy 3aBUCHMMOCTH OT BpeMeHH. Ilo crocoOy BeiHyxaeHus. [lo xapakrepy
n3MeHeHHs1 aMIuInTyAbl. CloXKeHHe TapMOHUUYECKHUX KoJeOaHuit./

11. Ousnueckuit mastHUK /[loHsTHE «pU3MYECKUH MasTHHK». YpaBHEHUE
JBIDKEHUs (pu3Myeckoro MasTtHuka. YacTora M mepuoj KonebaHui (uznueckoro
MasiTHUKA./

12. Maremarnuecknuii MasTHUK /[loHATHE «MaTeMaTHYECKUH MasTHHK.
YpaBHEHHE NBIKCHUS] MaTeMaTHYECKOTO MasiTHHKA. YacToTa U neprox koiaebaHnit
MaTeMaTHIeCKOTO MasTHUKA./

13. TlpyxwunHbeii MasTHUK /[IOHATHE «IPYKUHHBIH MAasTHUKY». YpaBHEHUE
JBIDKEHUS TIPY>KMHHOTO MasTHHKAa. YacToTa M Nepuopx KOIeOaHWH MpPYXHHHOTO
MasiTHAKA./

14. OcHOBHBIE TMOJNIOKEHHUS CHelUaNIbHON Teopun otHOocuTensHOCTH (CTO)
/Mpuanun — otHocuTenbHOCTH [anmunes. OCHOBHOE — MOJIOKEHHE  TEOPUHU
otHocutenbHOCTH. [TocTynarer CTO Ditamreiina. [Ipeodpasosanust Jlopenia./

15. OcHOBHBIE 3aKOHBI CIENUAIBLHOI TEOPUH OTHOCHUTENILHOCTH /PensTuBHCTCKHIA
3aKOH CJIOXKEHHs ckopocTell. OCHOBHOM 3aKOH pPENATUBUCTCKON IMHAMHUKHU
MaTepHaIbHOM TOUKH. 3aKOH B3aMMOCBS3M MEXIY MAaccoil U CKOPOCTBIO. 3aKOH
B3aMMOCBSI3M MacChl M SHEPTHH./

16. OcHOBHBIC TOHATHS W YpaBHEHUS MOJICKYIIpHOH ¢u3uku /OcHOBHOE
ypaBaenne MKT ninst naeanbHOro rasa. YpaBHEHHE COCTOSIHUS MIEaIbHOTO Tasa.
VYpaBuenue MenaeneeBa-Knaneiipona pans wuaeanbHoro rasa. [locTosiHHas
Bonpmana. @usndeckuii cMbICT TOCTOSTHHOM bonprimana./

17. OcHOBHBIE TIONOXXEHHMS MOJICKYIIpHO-KMHEeTH4Yecko Teopuu /IlepBoe
nonoxkenue MKT. Monekyna. Arom. Bropoe monoxxenne MKT. BpoyHoBckoe
nswxenue. Juddysus semects. Tperbe nonoxenne MKT. I'paduk 3aBucumoctu
CHJIBI B3aUMOJICHCTBUS OT PACCTOSHUS MEX/Ly MOJIEKYJIaMH./

18. JIBwxkenue Mosekyn euiectB /HamOosnee BeposiTHas ckopocth. CpenHsis
KBajipaThuuyHass ckopocth. Cpennsisi  apudmernyeckas ckopocTb. Kpuas
pacripezneneHuss MOJIEKYl WACANBHOTO Trasa 10 CKOpOCTsAM. Pacmpenenenne
Maxkcsemna. Pacripenencane bonsimana./

19. Pacnpenenennss MakcBemia u bompiiMana /3akoH pacmpeneneHue MOJCKYI
rasa MO CKOPOCTSIM. 3aKOH M3MEHEHHs [aBJCHUs ra3a OT BBICOTBHL. 3aKoH
N3MEHEHHMS Yuciia MOJIEKYIT B €JUHUIIE 00bEMa OT BBICOTHI./

20. Ouddysus /Tlonatue «iBieHue mnepeHoca». [loustue «auddys3us». 3akoH
@uxa. [Ipumeps! muddy3un BemecTB, HAXOMAMMNUKCA B Pa3IHYHBIX arperaTHBIX
COCTOSIHUSIX.

21. TemnonpoBogHOCTh W BS3KOCTh /[IOHATHE «TEIIONPOBOAHOCTEY». 3aKOH
Oypre. Ilpumepsl TemnonpoBofHOCTH. IloHATHE «BS3KOCTH WIM BHYTPEHHEE
Tpenue». 3akoH HeroroHa. KoappuimeHT BA3KOCTH Kak XapakTepUCTHKA CBOWCTB
KHIKOCTEH./

22. DKcrepuMeHTalbHble Tra3oBble 3aKoHBI /M30Tepmuyeckuil Ipomecc. 3aKoH
Boiins-Mapuorra. I'paduknm  u3orepmuueckoro mporecca. 3zobapuueckuii
npouecc. 3akoH  Teit-Jlioccaka. I'padukm  m300apuyeckoro  mpouecca.
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Uzoxopuueckmii mporecc. 3akoH [lapnsa. ['paduku M30XOpHUYECKOTO IpoIecca.
Annabatseiii nponecc. YpasHenue [lyaccona. I'paduku anuabarsoro npouecca./
23. MonekynspHble SBICHHS B IKUAKOCTAX /ITOHATHE <«OKHIKOE COCTOSHUE
BEIECTBa». XapakTep MOJCKYISIPHOTO ABMKEHHS B JKUIKOCTAX. II0BEpXHOCTHBIN
CIOW B XHIKOCTSAX, MOJIEKYISIPHOE [IaBJICHHE W MOBEPXHOCTHOE HATSKCHUE.
KoshummenT mnoBepxHOCTHOTO HaTsDKeHHA. CMadnBaHWE W HECMaYWBaHUE.
Kanmmspasre senenns, popmyna bopemmu-Kropena./

24. MonekyispHble SBICHHS B TBepIbIX Tenax /IIoHATHE «TBepIoe COCTOSHHE
BemecTBay. Kpucrammmueckue W amopdHble TBepAble Tena. Xapakrep
MOJIEKYJISIPHOTO JBI)KEHHS B TBepABIX Tenax. [loHsTue «iedopmanus», ee BUAbI U
Tunsl. 3akoH ['yka. Moaynp ynpyrocTu Kak XapakT€pHCTHUKA CBOWCTB TBEPIBIX
Tei./

25. OcHOBHbIE NOHSTHS TepMoanHaMUKH /Tepmoaunamuka. TepmoanHaMuueckas
cucreMa. TWnbl TEPMOIMHAMHYIECKHX CHCTEM. TepMOAMHAMHYECKHE MapaMeTphI.
TepMoauHAMHUECKOE COCTOSHHE CUCTEMBI. TepMOoAMHAMUYECKUN npouecc. Buabl
TEPMOANHAMUYECKUX MPOIECCOB./

26. Buytpennss sHeprus raza /Temmeparypa. CpenHsisi KHHETHUYECKas SHEPTHSA
IOBIDKEHHUS MOJIeKyln. Uucio cremeHeil cBoOOAbl. BHYTpeHHSSI SHEprHs OXHOTO
MoJs Taza W moOoi Maccel Taza. CrocoObl M3MEHEHHUS BHYTPEHHEH SHEpTHH
cucTemsbl./

27. IlepBoe Hauano TepMOAMHAMHKM /MDU3NUECKUI CMBICT IEPBOTO 3aKOHA
TepMOoIMHAMUKU.  IIpuMeHeHHe  TMepBOro  3aKkoHa  TEPMOJUMHAMUKH K
u3o0IpoIeccam./

28. Temnobie nBurarenu /[IoHsiTHE «TEIUIOBBIE JBUTATENN». YCTPOMCTBO
teruioBoro asurarens. Llukn KapHo. Pabora tennoBoro apurarens. Koadduipent
TIOJIE3HOTO JeHcTBHA TerutoBoro asurarend. [lytm mossimenus KIIJI temmoBoro
BUTATEIN./

29. DHTponus /Tlonstne «QHTPOIIUSY. ITonsiTue «00OpaTuMbIit
TEPMOANHAMHUYCCKUH MpOLEcCcy. OHTPONUSA H30JIMPOBAHHOM CHUCTEMBI IIpH
oOpaTHMOM  TEpPMOAMHAMUYECKOM  mporecce. [loHATHE  «HEOOpaTUMBIH
TEPMOAMHAMHUYCCKUH MpOLEeccy. OHTPONHS H30IMPOBAHHONH CHCTEMBI MpHU
HEoOpaTMOM TEPMOAMHAMUYECKOM nporuecce./

30. Bropoe Hawyano tepMoAaMHaMuKu /ODHTponus. V3MeHeHHE SHTpPOIUH NpHU
oOpatuMoM M HeoOpaTUMOM mpoleccax. BTopoil 3akoH TEpMOAMHAMUKH.
[IpuMeHeHHEe BTOPOTO 3aKOHA TEPMOIMHAMUKHU K m3omponeccaM. Lluxin KapHo Ha
muarpamme T-S./

31. Omekrpocratnka /DICKTPUYCCKUN 3apsia. DJIEMEHTapHBIA AIEKTPHUYCCKUI
3apsia. Bunsl 3apsinoB. B3anmopeiicTBue 3apspKEHHBIX Tell. DNEKTPH3ALUS Tedl.
3axoH Kynona. 3akoH coxpaHeHHs 3JIEKTPUIECKoro 3apsa./

32. DOnekrpudeckoe none B Bakyyme / [loHsTHEe «3ekTpuueckoe moiney. CBoiicTBa
anekrpuueckoro  noins.  Hampspkennocts.  Teopema  T'aycca.  Ilpunuun
cynepriosunuy nonei. [Torenmman. Padora momns./

33. BemectBo B anektpuueckoM nose /[lonstue «npoBoguuky». [IpoBogHukn B
JNIEKTPUYECKOM ToNie. SIBJeHMe »AIeKTpocTaTHueckod wuHAyKuuu. IlonsTue
«IURIEKTPUK». THIBI JUANIEKTPUKOB: MOJSPHBIE U HEMOJSIpHBIE. J{MANEKTPUKH B
anekTpudeckoM  moiye.  [lomspuszanms — AuaneKkTpukoB.  JlumdnexTpuueckas
MIPOHUIAEMOCTh cpesibl. CerHeToOANEKTPUKH./

34. TlocrosHHBIA dJdeKkTpu4yeckuil TOK /IIOHATHS  «ANEKTPUUECKHH TOK»,
«MOCTOSIHHBIA 3JIEKTPUYECKUI TOK». YCIOBHS CYIIECTBOBAHUS SIIEKTPHUYECKOTO
Toka. Cuia toka. [ImotHocTh TOKa. Hampspkerne. Conportusnenue. Padorta Toka.
Mor1HocTh TOK./

35. TlocTOSHHBIN 3JEKTpUYECKHH TOK B MeTauiax u ra3ax /[Ipmpoma Toka B
Metaiax. 3akoH OMa /st OJHOPOJHOTO M HEOJHOPOAHOTO ydacTKa LEHH, IS
monHO# 1ernw. 3akoH Oma B quddepeHnnaibHoM Buie. TeroBoe 1eiicTBHE TOKA.
3axon Ixoymnsa-Jlenna. Ilpupona anekTprdeckoro Toka B razax. MloHn3anus razos./
36. MaruutHoe mone B Bakyyme /IloHSATHE «MarHuTHOEe TOJe». MarHuTHOE
B3aMMOJICHCTBHE TIPOBOJHUKOB C TOKOM. MHAyknmss marHuTHoro momsa. Cuta
Amrniepa. MarHuTHbIi MOMEHT. MarHuTHbIA NOTOK. HanpsykeHHOCTh MAarHUTHOTO
moyisi. MarHUTHas IPOHUIIAEMOCTH CPEJIbL./

37. MarautHoe mnone B BemectBe /Ilpupoma marmetmsma. Bemecrta
JMaMarHUTHbIE, TapaMarHuTHeIe, peppoMarHutHble. Touka Kropu./

38. DiekTpoMarHUTHas MHAYKIMS M CAMOWHIYKIUS /SIBIICHNE 3JIeKTpOMarHUTHON
uaaykuun. Oneit @apanes. 3akon Papajest A 2JIEKTPOMArHUTHOW WHAYKILHU.
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Hampasnenue mHAyKnuoHHoro toka. [IpaBmino JleHua u nmpaBuio IpaBoil pyKH.
Senenune camonnaykuuu. DJC camonHykunu. THIYKTHBHOCTB IIPOBOIHUKA./

39. TlepemennsIii snekTpudeckuii Tox /[loHsTHE «TIepeMeHHbI ToK». [TomyueHue
nepeMeHHoro Toka. JleictByromme (3¢G(EKTUBHBIC) 3HAYCHWsI CHJIBI TOKa |
HaNpsOKEHUsT TEepeMEHHOro Toka. CONpOTHBICHHE B LEMSX NMEPEMEHHOTO TOKa:
aKTHBHOE, HHAYKTUBHOE, EMKOCTHOE U TONHOe (MMmenanc). Pabora m MOITHOCTh
MIePEMEHHOTO TOKa./

40. THomympoBomgnuku /IloHATHE «IIONYIPOBOMHUKHY. THIBI TPOBOAUMOCTH:
COOCTBEHHas, MMPUMECHas!, aklenTopHas. [1onynpoBOHMKOBEIE TPHOOPHI: TUOMBI
U TPHOJBI — MX YCTPOHCTBO, MPUHIIMI pabOTH M IPUMEHEHHE./

41. DnexrpomaruutHoe none /IloHsTHE «3MeKTpoMarHuTHOE mosiey. OCHOBBI
Teopur MakcBennaa Al 3JEKTPOMarHUTHOTO Mojisd. YpaBHeHHMd MakcBenna s
ANIEKTPOMArHUTHOTO T10J1s1. BekTop Ymosa-IloitHTHHTa./

42. DnexTpoMarHuTHeIe KoneOaHus /[loHSITHE «ANEKTPOMAarHUTHBIE KONECOAHUY.
KonebarenpHb1it KoHTYp. KOHICHCATOP. DIEKTPOEMKOCTh KOHIEHCATOpa. DHEPTUS
9MEKTPOCTATHUECKOTO MO KOHAEHCATOpa. DHEPrus MarHUTHOTO IO DHEPrHs
AIIEKTPOMATHUTHBIX KoJieOaHmid. YacToTa 1 meprnoy; coOOCTBEHHBIX KoeOaHuit./

43. DOmexrpomarauTHble BONHBEI /IlIKama 371eKTPOMAarHUTHBIX BOJNH. JlWama3oHBI
9NEKTPOMATHUTHBIX BOJIH. VICTOYHMKH 3JIEKTPOMAarHUTHBIX H3ITydCHUH. YCIOBHA
BO3HHMKHOBEHHMSI 3JIEKTPOMAarHUTHBIX BOJIH./

44. DneMeHTHl TeoMeTpru4ecKoil onTiky /CBETOBOI JTyd. 3aKOH MPSMOJIMHEHHOTO
pacnpocTpaHeHus CBeTa. AOGCONIOTHBIN MoKa3arelib MPETIOMIICHUSL.
OTHOCUTENBHBIN MOKa3aTenb mperomieHus. Onrudeckas IUIOTHOCTB CPEbI.
IIpenenbuslii yroa npenomienus. IIponeccsl oTpaXxeHUs U NPEJIOMIICHUS CBETa Ha
IpaHuUIe ABYX MPO3PauHbIX cpell. 3aKOHBI TEOMETPUUECKOH ONTHKH./

45. Nnrepdepenust csera /[lonstue «uHTEpdepeHnms cBera». KorepeHTHbIC
BonmHBL. CnocoOsl HaOmromeHmst wHTepdepeHmuu: omnbIT FOHra, OHIPH3MBI
@penens, 3epkana Operenst, HHTEpGEPEHINS HA TOHKUX TUIeHKaxX. PasHocTh Xoza
BOJNH. YCIOBHA BO3HHKHOBEHHS HHTCP(EPCHIMOHHBIX MAKCHMYMOB H
MHUHAMYMOB. OrpesneneHne pe3ylnbTHPYIOMEH aMIUIMTYIsl KoyeOaHWH TpHu
HaJIO)KEHUH KOTEPEHTHBIX BOJIH./

46. Judpaxums cBera /Ilonarue «audpakius». YCIOBHS BO3HHKHOBEHHS
MaKCUMyMOB M MHHUMYM audpakuuu. Judpakuns cBera Ha AudpakIUOHHOH
pemerke. lcnomp3oBaHue AMMPAKUUOHHOM PELIETKH A M3MEPEHHs UIMHEI
CBETOBOI1 BOJIHBL./

47. Tonspuzanust cBeta /[IOHATHS «ECTECTBEHHBIH CBET» M «IIOJIIPU30BAHHBIN
cBeT». [lomydeHne MOMSIPU30BAHHOTO CBETA. 3aKOH Mauoca ATl OIIpEAeIeHHS
WHTEHCHBHOCTH  CBETa  MPOLIEJIIET0 4Yepe3  IOoJIpH3aTop,  aHaJIn3arop,
TIOJISIPU3aTOP M aHaJIU3aTop./

48. Hucmepcuss cBera /lIloHsatne «muctnepcus». Ilokasarenms mpenoMIICHUS
BemecTsa. Buapl nucriepcuu: HoOpMmainbHasi, aHoMmaibHas. [loHsATHE «cCTIeKTp».
Bunet cnekrpoB. Cnextp mnomiouienus. Cnektp ucnyckanus. CIUIOLIHBIE,
JIMHEWYAThIC U MOJI0caThie CrieKTphl. CrieKTpaabHbIi aHanu3./

49. TemnoBoe uznyueHue /I[Ipupoma TEmaIOBOTO w3nydeHus. [IOHITHS «IONHAS U
CHEKTpaJbHas JIydeuCIyCKaTeJIbHasi CIIOCOOHOCTB», «IIOJHAs W CIEKTpasibHas
JIy4eromIonaTenbHas CIOCOOHOCTbY», «aOCONIOTHO YEpHOE Telao». 3aKOHBI
terioBoro manyueHus: Kupxroda, Credana — bonabimana, Buna. 3aBUCHMOCTb
CHEKTPaJbHOW CBETUMOCTH a0COJIIOTHO YEPHOTO TeJia OT JAJIMHBI BOJIHBL/

50. ®oroshdexr /Tonsatae «potorddext». Bumer poTosddexra: BHEMHUN U
BHyTpeHHHH. HaOmomenne BHemHero (Gotoaddekra. 3akOHBEI BHEUTHETO
¢dorordhdekra. YpaBHeHune DiHImITEeHA. Pabora BRIXOJa AIIEKTpOHA W3 MeETallia.
KpacHnas rpannna gotosddexra./

51. Ddpdexr Kommrona. [laBnenune cBera /Ombir KommToHa. 3akoH cOXpaHEHHS
nmnynsca anmektpoHa. Omeir I1.H. JleGenera. [laBnenue cera aist abCOMIOTHO
YepHOTro, 6eNIoro M 3epKaIbHOTO Tema./

52. BonHoBeIe cBo#icTBa wactull /Bommbsl ne bpoitna. ®opmymna me Bpoiims.
Judpaxiust 21eKTpOHOB M HEHTPOHOB B KPUCTAJIIAX./

53. DOmementsl KBaHTOBOH MexaHukn /Heompenenennoctu IeifsenOepra.
CooTtHomreHue  HeompeaeieHHocTed.  BomHoBas — ¢yHKumMA.  YpaBHEHUS
penunrepa./

54. Mopenu crpoeHus atoma /Atomuctudeckas moxaeib. Moaens k. TomcoHa.
[TnanerapHas Mozens atoma. [Toctynarsr bopa./

55. Teopust atoma Bomopoxa /Popmyna Bambmepa. CnekTp H3iIydeHHs aToMa
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Bozopona. Pagnyc opOutsl anexkrpona. CKOpOCTh JIEKTPOHA. DHEPrHs JICKTPOHA.
Cnexrtp Heprui 3J1eKTpoHa. YPOBHU SHEPTUU./

56. DneMeHTBl COBpPEeMEHHOW (HM3MKH aTOMOB W MOJIeKyNl /KBaHTOBBIE dmcia:
IIaBHOE KBAHTOBOE YHCJIO, OPOUTAIBHOE KBAHTOBOE YHCIIO, MATHUTHOE KBAHTOBOE
YHCII0, CIIMHOBOE KBaHTOBOE umcio. [IpaBuia or6opa. [Ipuarun [Taymu. [Ipuanmm
MuHIMYMa dHepruu. [lepronmuaeckas cucrema snementoB JI.11. Menzneneesa./

57. Crpoenme sampa atoma /Momenn cTpoeHHs aTtoMHoro sapa. OOo3HadeHHe
aToMHBIX sanep. M3ortomsl. M306apsl. M30ToHBI. [ledekT Macchl. DHEPrusl CBA3H.
Snepubie cuibL./

58. PagnoaktuBHOCTh  /[lOHsITHE «paguOaKTUBHOCTHY. EcrecTBennas
PaaAMOaKTUBHOCTb. VCKyCCTBEHHasi paJAMOAKTUBHOCTb. THIBI pPaglOaKTHUBHOTO
pacmanma: anbga-, Oera-, ramma-pacnan. Ilepuon modypacmaza. 3akoH
panvoakTUBHOIO pacrnazna./

59. Snepusie peakuuu /[lorsTre «siaepHble peakmum». CxeMa sIIepHOW peaKIny.
Tumsl sAAEpHBIX peaknuil: peaknus aHHUTWIALWH, PEakud AEICHUs saep,
peaxiu cuHTe3a SAnep./

60. Dmnemenrapuple dacTumbl  /[IoHATHE  «QIIEMEHTapHBIC  YACTHIIBI».
Knaccugukamms smeMeHTapHbIX 9acTHIl. B3anMoeicTBIe AIeMeHTapHBIX JaCTHII.
Ksapku. @yHaaMeHTaIBHBIE B3aUMOACHCTBHA./

61. YcrpoiicTBO M PUHIMIT PabOThI SKCIIEPUMEHTANBHON YCTaHOBKH IO MPOBEPKE
3aKOHA COXpPaHEHUs UMITyNbca

62. M3amepeHre uMmybca Teia 10 B3auMOJCHCTBUS

63. M3amepeHre uMmyIbca Tl MOCie X B3aUMOJICHCTBUS

64. YcTpoiicTBO M NPHUHIMIT PaOOThI SKCIIEPUMEHTAIBHOM YCTaHOBKH 110 TIPOBEPKE
3aKOHA AMHAMMKH BpalleHUs

65. HccnenoBaHne 3aBHCHMOCTH YIVIOBOTO YCKOPEHHS BPAINAIOIIETOCSA Tejla OT
MOMEHTA BPaIIAIONIEH CHIIBI

66. HccrnenoBaHne 3aBHCHMOCTH YIVIOBOTO YCKOPEHHS BpAINAIOIIETOCS Tela OT
MOMEHTa HHEPIHU

67. YCTpOWCTBO M MIPHUHIUI PabOTHI MATEMAaTHIECKOTO MAasTHUKA

68. HabmroneHne BIMAHUS AJMMHBI MaTEMaTHYECKOTO MAsTHHKA HA IIEPHUOI €T0
KoJIe0aHMs

69. H3mepenue ycCKOpeHHs CBOOOJHOTO MaJACHHUS METOAOM MaTeMaTHYECKOTO
MasiTHHKa

70. YerpoiicTBO U pUHIIUI PaboTHl BUCKO3uMeTpa OcTBaibaa

71. U3mepenue koddduimenTa BI3KOCTH CiupTa

72. YcTpoHCTBO W TpHHOUN pabOTHl AKCIEPHUMEHTAIBHOW YCTAaHOBKH II0
oTpezieIeHUI0 KO3 PHIIEeHTa TOBEPXHOCTHOTO HATSKEHUS

73. N3mepenne ko3 duimenTa moBepXHOCTHOTO HATSKEHHS KUAKOCTH

74. YcTpoiicTBO M MPUHIUT paOOTHI IKCIIEPUMEHTAIFHON YCTaHOBKH 10 TIPOBEPKE
3akoHa ['yka

75. U3yuyenue 3axoHa ['yka

76. YCTPOWCTBO M MPUHITUI paboThl ociusutorpada

77. HaGmromeHue OCHMIUIOTPAMMBI MEPEMEHHOTO M BBINIPSIMICHHOTO TOKOB,
HaOmoieHne QUIBTPYIOMIETO NSHCTBUS KOHIEHCATOPOB

78. YcTpOWCTBO U MIPUHIIUI PA0OTHI AaHATTUTHYECKUX BECOB

79. UccnenoBaHrne MarHUTHOTO TOJIA IOCTOSHHOTO MarHUTa

80. MccnenoBanue 31€KTPOIPOBOHOCTH MOTYTPOBOIHUKOBOTO JTHOJA

81. MccieroBaHue 31€KTPONPOBOAHOCTH MOITYTIPOBOAHUKOBOTO TPAH3HCTOPA

82. YcTpoHCTBO M MPUHIMIT PaOOTHI MHUKPOCKOTIA

83. OnpenerneHne yBeINICHUST 0OBEKTHBa MUKPOCKOIIA

84. YerpoiicTBo M MpUHIUT PabOTHl YCTAHOBKU 110 M3YUSHHUIO BOJNHOBBIX CBOMCTB
cBeTa

85. Mamepenue NIMHBI CBETOBOM BOJTHBI

86. YcTpOHCTBO M MPUHIHI PaOOTHI CIIEKTPOCKOTIA

87. HabmnroneHue CIUIONIHOTO CIIEKTpa

88. Habmronenne TMHEHYATOTO CIIEKTpa

89. YcTpo#CTBO M PUHIMI PabOTH MOJISIPUMETpa

90. N3MepeHne KOHIIEHTPAIMH PACTBOPOB ONTHYECKH aKTHBHBIX BEIIECTB

[[Ixana u KpUTEpUN OIIEHUBAHUS OTBETA OOYYAIOIIETOCS MTPEICTABIICHBI B TAOJINIIE.

I xana Kpurepuu oueHuBanus

Ouenka 5 - 00y4aIOIUICS TTOTHO YCBOMI Y4eOHBIN MaTepua;
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(oTMyHO)

- [IOKa3bIBaCT 3HAHHE OCHOBHBIX IOHATHH IUCLUIUIMHBI, T'PAMOTHO IIOJIb3YETCS
TEepMHHOJIOTHEH;

- MPOSIBISIET YMEHWE aHAIM3UPOBaTh W 0000IMIaTh WHPOPMAIMIO, HABBIKA CBSI3HOTO
OTIMCAHMA SIBIICHUH U MPOLIECCOB;

- JIEMOHCTPHUpYeT yMEHHE  HW3JlaraTb Marephaj B OIPEICICHHON JOTHYeCKOn
MTOCIIEIOBATENIFHOCTH;

- TIOKa3bIBaeT yYMEHHWE HIUTIOCTPHPOBATh TEOPETHUECKHE ITOJIOKEHUSI KOHKPETHBIMU
MIpUMEpaMu;

- IEMOHCTPHUPYET CPOPMUPOBAHHOCTD U YCTOWYNBOCTH 3HAHUI, yMEHHUH U HABBIKOB;

- MOTYT OBITH JOMYIICHBI ONHA—IBE HETOYHOCTH IPH OCBEIIEHHH BTOPOCTEICHHBIX
BOIIPOCOB

Ouenka 4
(xoporiro)

- OTBET YAOBJICTBOPSICT B OCHOBHOM TPEOOBAHUAM Ha OICHKY «5%», HO MPH 3TOM HMEET
MECTO OJIMH U3 HEIOCTaTKOB:

- B YCBOCHHUH YYEOHOTO MaTepuaia IOMYyIIeHbI IPOOesbl, He MCKA3HUBIIHE COICPKAHME
OTBETA;

- B M3JIOKEHUU MaTepHalia JONyIeHbl He3HAYUTEIbHbIe HETOUHOCTH

Ouenka 3
(YIoBIETBOPUTEIHHO)

- 3HaHWME OCHOBHOTO IIPOTPaMMHOTO MaTepHajla B MHHHMaJbHOM o0BEMeE,
MOTPELIHOCTH HENPUHIMIINAIBHOTO XapakTepa B OTBETE HA DK3aMEHe: HEMOJIHO WIN
HEIOCIIeIOBAaTeIbHO  PacKpbITO COAEp)KaHWE MaTepHana, HO II0OKa3aHo olmiee
ITOHUMaHKE BOIPOCOB;

- WMEJNUCHh 3aTPyAHCHHS WIM JOMyIIEHbl ONIMOKM B ONpPEAEICHHH IOHATHH,
WCTIONIb30BaHUM TEPMHHOJIOTHH, ONHCAHHM SIBICHUH W IPOLECCOB, HCIIPABICHHBIC
TI0CJIe€ HaBOJSIINX BOTIPOCOB;

- BBIABICHA HENOCTAaTO4YHas  Cc(HOPMHPOBAHHOCTH 3HAHWH, YMEHHH M HaBBIKOB,
0OyUarONINICS] HE MOXKET IPUMEHHUTh TCOPHIO B HOBOW CHTYalluH

Orenka 2
(HEeyIOBIIETBOPUTEIBHO)

- mpobenbl B 3HAHUSAX OCHOBHOTO IPOTPAMMHOTO MaTepuaia, HpWHIMITHAIbHBIC
OMmMOKH TIPH OTBETE Ha BOTIPOCHI;

- 00HapyXeHO HE3HAHWEC WJIM HEMOHMMAaHWE OONbIICH WM HanboJiee BAKHOW 4YacTH
yueOHOro Marepuaia;

- JOITYIICHBI OLINOKH B OIPCACIICHNN HOHHTHﬁ, IIpU UCIIOJIb30BaHNN TCPMHUHOJIOTUH, B
ONMCAHUU SIBJICHUM M IPOLECCOB, KOTOPbIE HE UCIPABICHBI IIOCIE HECKOIBKUX
HaBOAIIUX BOIIPOCOB;

- HC C(l)OpMI/IpOBaHLI KOMIIETCHIHH, OTCYTCTBYIOT COOTBETCTBYIOLINEC 3HAHWSA, YMCHUA U
HAaBBbIKH

TecToBbie 3aJaHus 110 JUCHUITIIINHE

No OrneHOYHBIE CPEICTBA Kon u HanmeHoBanue
WHJIMKAaTOpa KOMIETEHIIUH

1. 1. Bce, 4To Hac OKpY)KaeT, YTO MO3HAETCSA C IOMOIIBIO OPTaHOB YYBCTB, Na-1. OIIK-4

Ha3bIBAETCH ... Hcnonb3yer 0CHOBHBIE

1) BemecTBOM €CTECTBEHHbIE,

2) marepueit Omosornveckue u

3) nmonem pogeCcCHOHATBHBIE

4) Tenom TIOHSTHS, @ TAKXKE METOJBI

1) BemecTBOM
2) MOJeKyJI0i
3) monem

4) atomom

- BELIECTBOM
- MOJIEKYNOI
+ mosem
- aTOMOM

2. Bun Matepuu, U3 KOTOPOTO COCTOSIT TeJa, HA3bIBACTCA ...

3. BI/IH Marepum, HoCpCACTBOM KOTOPOI'O BSaHMOHGﬁCTBymT TCJa, HA3bIBACTCA ...

4. TpaBUTAIIMOHHOE B3aUMOJICHCTBHE OCYIIECTBISAETCS MEXKTY
TPaBUTAIIMOHHOTO TTOJISI.

1) Tenamu, 00NAAIOIIUMHE MAaCcCOM MTOKOS

2) Tenamu 008 JaAOLIMMU 3aPSIOM

3) aeMeHTapHBIMK YaCTUIIAMHU

IIPU PEILIEHUN
0011enpoheCCHOHATBLHBIX
3a1a9

3a CUCT
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4) HyKJIOHaMH BHYTpU sipa aToMa

5 DieKTpOMarHuTHOE B3aUMOACHCTBHE OCYIECTRBIIICTCS MEXK LY , 3a CUET
3JIEKTPOMATrHUTHOTO TIOJIS.

1) Tenamu, 00NAAIOIIUMH MAacCOM ITOKOS

2) TenaMu 00T TAOIIMMH 3aPSIOM

3) aeMeHTapHBIMH YaCTHIIAMH

4) HyKJIOHaMH BHYTpPH sIpa aroMa

6. Cnaboe B3aMOZEHCTBUE OCYIIECTBIACTCS MEXKY ...
1) Tenamu, 06agaAIOIIMMU MAaCCOM MOKOSI

2) TenaMu 00JTAAAOIIMMH 3aPSIOM

3) aneMeHTapHBIME YaCTUIIAMH

4) HyKJIIOHaMH BHYTPH spa aToMa

7. CuibHOE B3aMMOJICHCTBHE OCYIIECTBISAETCS MEXY ...
1) Tenamu, 0ONAAIOIIUME MacCOM ITOKOS

2) TenaMu 00 TAOIIMMH 3aPSIOM

3) seMeHTapHBIMH YaCTHIIAMH

4) HyKJIOHAMH BHYTPH sI[pa aToma

8. (dhopMa JBIDKCHUST MaTEPUH BKIIIOYAET B Ce0sl U3MCHCHUS,
MPOHUCXOIAIINEC Ha YPOBHE 00IECTBA, OOIIECTBEHHBIX OTHOIICHUH.

1) Ousnueckast

2) XuMuueckast

3) Buonoruyeckas

4) ConuanbHas

9. (bopMa IBIDKEHHS MaTEPUX BKIIFOYAET B Ce0sI TIPOIIECCHI,
CBSI3aHHBIE C MIPEBPAIEHIEM BEIECTRA, PEaN3yeTCsl Ha YPOBHE MOJICKYJIbI
1) dusnueckas

2) XuMuueckast

3) Buonoruyeckas

4) CounanpHas

10. (dhopMa IBIDKCHHS MaTEPUU BKJIFOYAET B CeOs TBHIKCHUE
ANIEMEHTAPHBIX YACTHII U MOJICH, Peaan3yeTcs Ha yPOBHE MUKPOCTPYKTYPBI
(MorneKyina, aToM, SJIeMEHTAPHBIE YACTHUIIbI)

1) dusnueckas

2) Xumuyeckast

3) Buonoruyeckas

4) ConmanbHas

11. (bopmMa IBIKEHUS] MaTepUH BKIIFOYAeT B ce0sl hyHKIIMOHUPOBAHUE
Y pa3BUTHUE )KHUBBIX OPraHU3MOB, PEANN3yeTCsl Ha YPOBHE KIIETKH

1) Ousnueckast

2) XuMuueckast

3) Buonoruyeckas

4) ConmanbHas

12. B 3aBUCHMMOCTH OT BHJIa TPACKTOPUH MEXaHUYECKOE TBHKEHHE MOXET OBITS ...
(BriOepuTe Bce BepHBIC BAPHAHTHI OTBETA)

1) npsiMmonuHeiHOe

2) paBHOIIEPEMEHHOE

3) paBHOMEpHOE

4) HepaBHOMEPHOE

5) kpuBONHHEHHOE

6) 110 OKPYXKHOCTH

13. B 3aBHCHMOCTH OT XapakTepa U3MEHEHHUS CKOPOCTH Pa3INYatoT ABUKCHHE ...
(BoibepuTe Bce BepHbIC BApHAaHTBI OTBETA)

1) npsiMonuHelHOe

2) paBHOIIEPEMEHHOE
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3) paBHOMEpHOE

4) HepaBHOMEPHOE
5) KpUBOJIIMHEHHOE
6) 110 OKPYXKHOCTH

14. BexTop ckopoCTH BCerna ...

1) coBmagaer ¢ BEKTOPOM yCKOPEHHS

2) IPOTHBOIIONIOKEH HAIPABIICHHIO JBIKCHHS Tela
3) coBmaaeT ¢ HaNpaBJICHHEM JBHKCHUS Tela

4) IPOTUBOMOJIOKHO HATIPABJICH BEKTOPY YCKOPCHUSI

15. Ecnu Teno ABHKETCS 3aMEJJIEHHO, TO BEKTOP YCKOPEHHS BEKTOPY
CKOPOCTH.

1) conanpasien

2) mepIeHINKYIAPEH

3) HampasJieH IPOTHBOTIOIOKEHO

4) pacrooKeH o YIIIOM K

16. Ecnu Teno IBIKETCS YCKOPEHHO, TO BEKTOP YCKOPSHHS BEKTOPY
CKOPOCTH.

1) pacnonoxeH Mo YoM K

2) mepreHIUKyIIpeH

3) IPOTHBOIIOJIOKHO HATIPABIIECH

4) coHarnpasiicH

17. Ecnu pyKosiTKa IPaBOro BHHTA BPAI[AeTCsI B HANPABIICHAH JBIKCHUS TEIA 110
OKPY)KHOCTH, TO IOCTYIATEIbHOE BIKCHIE BUHTA YKAXKET HAMIPABJICHUC
BEKTOpA. ..

1) yrioBoro nepemereHms

2) yIIIOBO#i CKOPOCTH

3) yIIoBoro yckopeHwus

4) MOMeHTa UMIyJIbCa

18. BekTop yII0BOTO YCKOPEHHS COHAMPABICH C BEKTOPOM YITIOBOM CKOPOCTH MPH
JIBHYKCHHUH.

1) paBHOMEpHOM

2) paBHO3aMEUVICHHOM

3) yckopeHHOM

4) HepaBHOMEPHOM

19. BekTop yriioBOro YCKOpeHHs IPOTHBOIIONI0KHO HANPABIICH BEKTOPY YIIOBOM
CKOPOCTH IIPH JBUKCHHH.

1) paBHOMEpHOM

2) 3aMeIJIEHHOM

3) paBHOYCKOPEHHOM

4) HepaBHOMEPHOM

20. CkopocTb Mstiua Maccoii 50 1, GpOILIEHHOTO BEPTHKAIbHO BBEPX, MEHSETCSI 110
3akoHy v=12-10t. 3HaueHue MOAYJISI UMIYJIbCAa MAYa Yepe3 2 CeKyHbI Iociie
HayaJa IBIKEHHUS paBHO __ krem/c. (0,4)

1)0/4

2) 400

3)-04

4)4

21. Cropoctb Mstua Maccoit 100 1, OpOIIeHHOTO BEPTUKAILHO BBEPX, MEHSETCS 110
3akoHy v=40-8t. 3HaYeHNEe MOy UMITYJIbca Mstda uyepe3 4 CeKyH/Ibl Ioclie Hadaia
JIBIDKEHUS PaBHO KIreMm/c.

1)-0,8

2) 800

3)0,8

4)8
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22. Jlanbl TpH TeJa: CIIOIIHON JIMCK, TOHKOCTEHHBIN HMIIMHID (TpyOa) u 1map,
IpUYeM MacChl m ¥ paguychl R ocHOBaHMH [McKa U TPYOBI M paanyc mapa
onuHakoBbl. OCh BpallleHUs IPOXOAUT Yepe3 LEeHTp Tena. [l MOMEHTOB MHepLuii
paccMaTpuBaeMbIX TeJl BEPHBIM SBIICTCS YTBEP)KACHHE, UTO ...

1) HanOOJIBIINM MOMEHTOM MHEPIMH 00IaaeT AUCK

2) HanOONBIIMM MOMEHTOM HHEPIMHU 00Ja1aeT map

3) MOMEHTBI HHEPLIHH BCEX TPEX TeJ OAUHAKOBBI

4) HarOOIBIITMM MOMEHTOM MHEPIIHH 00Nagaet Tpyba

23. JlaHbI TpH TeNa: CILIONIHOMN TUCK, TOHKOCTCHHBIN MWIHHAD (Tpy0Oa) u 1miap,
MpUYeM Macchl m ¥ pagauychl R ocHOBaHMH JMcKa U TPYOBI M paJnyc mapa
onuHakoBbl. Och BpallleHHs IPOXOAUT Yepe3 LeHTp Teda. J{is MOMEHTOB nHepIuit
paccMaTpuBaeMbIX TeJI BEPHBIM SIBISETCS yTBEPXKICHUE, UTO ...

1) HaMMEHBIIIMM MOMEHTOM WHEPITMH 001aaeT IUCK

2) HaMMEHBIITMM MOMEHTOM WHEPIIHH 00JIaacT map

3) MOMEHTBI HHEPIIUH BCEX TPEX TEI OAMHAKOBBI

4) HaMMEHBITUM MOMEHTOM MHEPIHH 00nanaet Tpyba

24. Ecnu BEeKTOPHI CHIIBL M TIEPEMEIIICHIS COHANPABIICHBI, @ YIOJI MEXKIY HUMH
paseH 0, To paboTa, COBEpIICHHAS CHIIO ...

1) paBHa HyIO

2) MaKcHUMaIlbHa U MOJIOKHUTETbHA

3) monoxuTeIbHA

4) MaKcUMaJbHA M OTPHIIATEIbHA

25. Ecitit BEKTOp CHITBI TIEPIICHANKYISIPEH BEKTOPY MTepeMEIeH s, TO paboTa,
COBEpIIIEHHAS CHIIOH ...

1) paBHa HyIIO

2) MakCHMaIlbHa W TTOJIOKHUTETbHA

3) monoxuTeIRHA

4) MakcUMaJbHa M OTPHIATEIbHA

26. Ecniu yron Mex/y BEKTOpaMu CUIIBI M niepeMeltieHus pasel 180, To pabora,
COBEPILIEHHASI CUJIOH ...

1) paBHa HyITIO

2) oTpuIiaTensHa

3) nonoxuTeIRHA

4) MaKcuMaJbHa U OTpHLATEIbHA

27. Ha gacTuity, HaXoAsIIyrocs B Hadalle KOOPANHAT, IEHCTBYET CHIIa, BEKTOP
KOTOPOH ompexersieTcs: BeipakeHneM F=2i -3j. Pabota, coBepreHHast 3ToH criioi
IpH NIepeMEeIeHIH YacTUIBI B TOUKY ¢ KoopanHataMu (5;0) paBHa JUx.
1)-15

2) 25

3) 23

4) 10

28. Ha vacTwuily, HaXOASIIYIOCs B Havajie KOOPIHMHAT, ACHCTBYET CHIIa, BEKTOP
KOTOPOH ompexnensercs BeipakeHneM F=41 +3j . PaboTa, coBepiieHHas 3TOW CHITON
IIpH NIepeMEeNIeHIH YacTUIBI B TOUKY ¢ koopanHatamu (0;5) paBHa JUx.

1) 15

2) 25

3)23

4) 10

29. Ha vacTwuily, HaXOASIIyIOCs B Hadajie KOOPIAMHAT, ICUCTBYET CHIIA, BEKTOP
KOTOpO# omnpenensercs BeipakeHrneMm F=2i +3j . PaboTa, coBepieHHas 3TOi CHIIOH
MIPY TIepEeMENIeHUH YaCTHIIbI B TOUKY ¢ KoopAauHatamu (5;5) pasHa _ Jxk.

1) 15

2) 25

3)23

4) 10
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30. Ha vacTuiy, HaXoAsIIyrocs B Havaje KOOPIMHAT, ACHCTBYET CHIIA, BEKTOP
KOTOPOIi onpeiensieTcst BeipaxkernneMm F=4i -5j . Pabora, coBepiiieHHas 3TO# cuimon
MIPY TIEPEeMEIICHAN YaCTHIBI B TOUKY ¢ KoopAauHatamu (2;-3) paBHa _ JIxk.
1)-15

2) 25

3) 23

4) 10

31. TIpu ymeHbllleHHH B 4 pa3a JUIMHBI HUTH MATEMAaTHYECKOrO MasiTHUKA [IEPHOJT
KOJIEOaHHUS ...

1) He u3MeHHUTCS

2) yBenuuurcs B 4 pasa

3) yBenuuurcs B 2 pasa

4) yMeHbIIUTCS B 2 pasa

32. IIpu yBenmueHnu B 4 pa3a [UIMHBI HUTH MaTeMaTHYECKOTO MassTHUKA U
YBEITMYEHUH MacChl Tpy3a B 4 pa3a, mepuos KoieOaHus ...

1) He U3MEHHUTCA

2) yBenuuutcs B 4 pasa

3) yBenuuurcs B 2 pasa

4) yMeHbIIUTCS B 2 pasa

33. Tlpu yBeIuUeHUH MACChI Tpy3a B 4 pasa mepro/| KoiebaHus mpyKHHHOTO
MasiTHUKA ...

1) yBenuuurcs B 2 pasa

2) HEe U3MEHHUTCS

3) yBennuutes B 4 pasa

4) yMeHBIIUTCS B 2 pasa

34. Tlpu yBenuueHuu B 2 pa3za Macchl Ipy3a U YBEIUUCHHUH )KECTKOCTH MPY)KHHBI B
2 pa3a, nepuos KoaeOaHus IPYKUHHOTO MAasTHHUKA . ..

1) He u3MeHHUTCS

2) yMeHbIIUTCS B 2 pa3a

3) yBenuuurces B 2 pasa

4) yBenuuuTcs B 4 pasa

35. B ocHOBe criennaibHOM TEOPUH OTHOCUTENBHOCTH ...

1) ObLI MOJIOKEH IKCIIEPUMEHT, IOKa3aBIINi He3aBUCUMOCTh CKOPOCTH CBETa OT
CKOPOCTH JIBIKCHUS HCTOYHNKA U TIPHEMHHKA CBETa

2) GbUT MOJOXKEH IKCIIEPUMEHT 110 U3MEPEHHUIO CKOPOCTH CBETA B BOZIC

3) GbUTH TTONIOXKEHBI IPEACTABICHHUS O TOM, YTO CBET SABJSIETCS KoJeOaHHEM
HEBHIMMOTO 3(upa

4) GbLIa MONOXKEHA THITOTE3a O B3aUMOCBA3H MAaCChl U HEPTHH

36. [Ipu ycTaHOBIICHHN COOTHOLICHUS MEXAY 3aKOHAMHU KJIACCHYECKON MEXaHUKHU U
CIHeIMaTbHON TEOPHH OTHOCUTEIBHOCTH BEPHBIM YTBEPKACHUEM SBIIETCS ...

1) BTOpBIE TOIHOCTHIO OMPOBEPTar0 MePBbIe

2) BTOpBIE MIEPEXOMAT B MEPBBIC PH ABHKCHUH YaCTHI[ CO CKOPOCTHIO MHOTO
OoJbIIe CKOPOCTH CBETa

3) mepBble MIEPEeXO/ISIT BO BTOPbIE MPH OMUCAHUN MUKPOYACTHIT

4) BTOpBIE MEPEXOIAT B MEPBbIC P JBIKEHUH YaCTHI[ CO CKOPOCTHIO MHOTO
MEHBIIE CKOPOCTH CBETA

37. CKOpOCTb CBETa B BAKyyMe HE 3aBHCHT OT CKOPOCTH [IBHIKECHHSI HCTOTHHKA H
HaOJIOIaTeIIsT — 3TO MPUHIIMII . ..

1) otHOCHTENBHOCTH

2) mMOCTOSIHCTBA

3) HE3aBUCHMOCTH

4) cooTBETCTBYS

38. ®uznueckue sSBICHHUS B OIMHAKOBBIX YCIOBUSX IIPOTEKAIOT OJAMHAKOBO BO BCEX
MHEpUIHUAIBHBIX CHCTEMax OTCUeTa — 3TO MPHUHIHI ...
1) OTHOCHTENBHOCTH
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2) IOTIOTHUTENLHOCTH
3) cooTBeTCTBUS
4) He3aBHCHUMOCTH

39. Kocmuuecknii Kopabitb ¢ IByMSI KOCMOHABTAMH JIETHT €O CKOpocThio v=0,8¢ (C
- CKOPOCTh CBETa B BaKyyMe) B CHCTEME OTCUETa, CBSI3aHHOM ¢ HEKOTOPO
rraneToi. OWH U3 KOCMOHABTOB MEJICHHO ITOBOPAYMBAET METPOBBINA CTEPIKEHD W3
TOJIOKEH U |, MepIIeHINKYIIPHOTO HAIIPABICHUIO IBIKEHUS KOpaois, B
MOJIOKEHHE 2, TapalIeIbHOE HAMPABIICHHUIO JBIDKEHUS. J[JTUHA 3TOTO CTEPIKHS C
TOYKH 3pCHUsI HAOIIOATElIs, HAXOIAIICrOCs Ha TUIAHEeTe, ...

1) usmensiercs ot 1,0 M B mosioskenuu 1 10 0,6 M B mojoxeHUH 2

2) mmewnsiercst ot 1,0 M B monoskeruu 1 10 1,67 M B onoxkeHuu 2

3) pasna 1,0 M nipu 110601 €10 OpUEHTAIIUH

4) usmensiercs ot 0,6 M B nonoxkenun 1 10 1,0 M B oJI0KEHUH 2

40. Kocmuueckuit kopabib ¢ AByMs KOCMOHAaBTaMH JETUT cO ckopocThio v=0,8c (¢
- CKOPOCTB CBETa B BaKyyMe) B CHCTEME OTCUETa, CBSI3aHHOM ¢ HEKOTOPO
rraneToi. OMH U3 KOCMOHABTOB MEAJICHHO ITOBOPAYHUBACT CTEPKeHb AMUHOH 0,6
M U3 TIOJIOXKEHUS 1, mapayuieIbHOTO HAIIpaBIICHUIO IBIKEHUS KOpaodis, B
MOJIOKEHHE 2, IEPIEHAUKYISIPHOE HANPaBICHUIO ABIKEHUS. J{JIMHA 3TOTO CTEPKHS
C TOYKH 3pCHUS HAOIIOIATEsl, HAXOASAIICTOCs Ha IUIAHETE, ...

1) usmensiercs ot 1,0 M B mosioskeruu 1 10 0,6 M B HOI0KEHUH 2

2) m3menstercst ot 1,0 M B monoskeruu 1 10 1,67 M B ONOKEHHH 2

3) pasna 1,0 M nipu 110601 €10 OpUEHTAIIMH

4) usmensiercs ot 0,6 M B ostoxkenuu 1 10 1,0 M B mosnokeHuu 2

41. Kocmuueckuit Kopabib JETUT co ckopocTbio v=0,8c (¢ - CKOpoCTh CBeTa B
BaKyyMe) B CHCTEME OTCYUETA, CBA3aHHON C HEKOTOpOil mraneToit. OauH u3
KOCMOHABTOB MEIJICHHO TTOBOPAaUYHNBACT METPOBBII CTEPKEHD U3 TIOJIOKCHHUSA 1,
MePIICHANKYISIPHOTO HAIIPABJICHUIO IBIKCHUS KOPaOis, B MOJIOKEHHE 2,
TapajuieIbHOS HAMPABICHHUIO IBIDKEHIS. J{JIIHA 3TOTO CTEPKHS C TOYKH 3pEHUS
JIPYrOTr0 KOCMOHABTA ...

1) usmensiercs ot 1,0 M B mosioskenuu 1 10 0,6 M B MOJIOKEHUH 2

2) m3menstercst ot 1,0 M B monoskeruu 1 10 1,67 M B ONOKEHHH 2

3) pasna 1,0 M nipu 110601 €10 OpUEHTAIIMH

4) usmensiercs ot 0,6 M B onoxkenuu 1 10 1,0 M B mosokeHun 2

42. Kocmudeckuit Kopadib JETHT co ckopocThio v=0,8c (¢ - CKOpOCTh CBeTa B
BaKyyMe) B CHCTEME OTCYETa, CBA3aHHON C HEKOTOpOil raneToi. OnauH u3
KOCMOHABTOB MEIJICHHO TTOBOPaYHNBACT METPOBBII CTEPKEHD U3 TIOJIOKCHHUS 1,
MapajuieIbHOTO HAIIPABICHUIO ABIKCHHS KOpPaOIIs, B IOIOKCHHE 2,
MEePICHINKYISIPHOE HAIIPABICHAIO ABIDKCHHS. JJIMHA 3TOTO CTEPIKHS C TOUKH
3pEHUs APYroro KOCMOHABTA ...

1) usmensiercs ot 1,0 M B mosioskenuu 1 710 0,6 M B MOJOKEHUH 2

2) mamenstercst ot 1,0 M B monoskeruu 1 10 1,67 M B ONOKEHHH 2

3) pasna 1,0 M nipu 110601 €10 OpUEHTAIIMH

4) usmensiercs ot 0,6 M B ostoxkenuu 1 10 1,0 M B osiokeHun 2

43. BpoyHOBCKOE IBIKCHHUE ITOITBEPKIACT CYIICCTBOBAHHUE ...
1) B pupo/ie uIeansHOro raza

2) Xa0TUYECKOI0 TEIIOBOTO ABHKEHHS aTOMOB M MOJIEKYIT

3) BA3KOCTH JKUAKOCTEN

4) cBepXBBICOKOTO BaKyyMa

44. Y1065 CKOPOCTH ABMXEHUS OPOYHOBCKHX YaCTHUI] YBEIWUIIIACH HEOOXOIUMO
...(BpIOepuTe Bce BepHBIE BAPHAHTHI OTBETA)

1) yBenmuuuThH TEMIIEPATYPY

2) YMEHBIIUTE TEMIICPATYPy

3) yBennuuTH Maccy 6pOYHOBCKOM YaCTHUIII

4) yMEHBIIUTH Maccy OPOYHOBCKOM YaCTHUIIBI

5) yBeNNYUTh KOHIIEHTPALHIO YACTHIL

45. HpI/I YBCJIMYCHUHN KOHICHTPAIWKU MOJICKYJ UACAJIbHOTO I'a3a B ABA pa3a
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JaBJICHHE Ta3a ...
1) yBenuuurcs B 2 pasa
2) ymeHsIures B 4 pasza
3) ymeHbIIUTCSA B 2 pasza
4) He U3MEHHUTCS

46. Ilpn yMEHBIIIEHNH CKOPOCTH IBIKCHUS MOJIEKYI B 4 pa3a JaBIICHHE Ta3a
pasa.

1) yBenmuuuiocs B 2

2) YMEHBIIUIOCH B 4

3) yBenuumiocs B 4

4) yMEHBIINIOCH B 2

47. JlaBneHue WAeaIbHOTO OHOATOMHOTO T'a3a YBEIMIWIOCHh B 4 pa3a Impu 3TOM
CPEJIHSISL CKOPOCTD JIBHIKECHUS MOJIEKYII  pasa.

1) yBenmmuuiiocs B 2

2) YMEHBIIUIOCH B 4

3) yBenuumiocs B 4

4) yMEHBIINIIOCH B 2

48. CpenHsisi CKOPOCTh IBMKCHHUSI MOJICKYJI HICaTbHOTO OHOATOMHOTO Ta3a
yBeIUUMIach B 4 pasa, mpu 5TOM JaBlieHHe raza ____ pa3 (-a).

1) ymenbmmiaocs B 16

2) YMEHBIIUIOCH B 4

3) yBenuumiocs B 16

4) yBenuuuiocs B 4

49. JlaBneHme HIeATHHOTO ra3a Ha CTEHKH COCYy/a 3aBUCHT OT ... (Bribepure Bce
BEpHBIC BAPHAHTHI OTBETA)

1) popmer cocyna

2) KOHIIEHTPAIINH MOJICKYIT

3) Temmepatypsl

4) CKOPOCTH JBHXKEHHSI MOJIEKYIT

5) o6bemMa cocyna

6) BHEIIHETO JABICHUS

50. Ipu yBennueHHU QaBICeHUs B 3 pa3a U yMEHbLICHHHN 0ObeMa B 2 pasa
abCOJIIOTHAS TeMIIepaTypa HIeanbHoro ra3a _ pas (-a).

1) yBenauuurcsi B 6

2) yBemuuures B 1,5

3) ymeHbmuTcs B 6

4) ymenpiutes B 1,5

51. Ipu yBenu4yeHUH TeMIiepaTypbl 1 00beMa HealbHOro ra3a B 2 pasa, ero
JIABIICHHUS ...

1) He u3MeHuTCs

2) yMeHbIIUTCS B 4 pasa

3) ymenbIuTCs B 2 pasa

4) yBenmmautcst B 4 pasa

52. MneabHblii ra3 MOCTOSHHOM MACCHI CXKaJld TakK, 4TO €ro JaBlIeHHE
YBEJIMYUIIOCH B JIBA Pas3a, a 00eM YMEHBIIMICS BABOE. [IpH 9TOM TemIeparypa
rasa ...

1) yBenmnuuiach B Ba pasa

2) yMEHBIIMIACH B 2 pa3a

3) He U3MEHMIIACh

4) yBenuuunnach B 4 pasa

53. Jlns pactipezencaus MakcBesuia BEPHBIM SIBIISICTCS YTBEPIKICHHE ...

1) mo3BoNIsAET pACCUUTATH JIOTKO MOJIEKYII, CKOPOCTH KOTOPBIX 3aKJIFOUEHBI B JTFOOOM
3aJIaHHOM MHTepBaJjie CKOpocTel

2) HauboJsee BeposITHasI CKOPOCTh MOJICKYIT 3aBUCHT TOJIBKO OT TEMIIEPATYPhI U HE
3aBUCHUT OT POJia MOJIEKYI
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3) momiaap oA KPUBOi pacTeT ¢ MOBBILICHHEM TEMIIEPATyPhI
4) npu MOHIKEHUU TEMIIEPATYPhI BETUYHHA MAKCHMYMa (DYHKIMH YMEHBIIACTCSI

54. Jlns pacupenenenns MakcBeia BEpHBIM SABISIETCS YTBEPKICHUE, YTO IPH
HNOHM)KCHUH TEMIICPaTYPHI ...

1) nanboJiee BepOATHASE CKOPOCTH MOJIEKYIT YMCHBIIIAETCSI

2) BeNMYMHA MAKCUMYMa (BYHKIIHH YMEHBIIAECTCSI

3) MakcuMyM KpUBO CMEIIAETCS BIPABO

4) momaap Mo KPUBOH YMEHBIIACTCS

55. lnst pacupenenenust MakcBenia BEpHBIM SIBISICTCS YTBEP)KICHUE, UTO MPH
MIOBBILIEHUH TEMIIEPATYPHI ...

1) nanboJiee BEpOSATHAS CKOPOCTH MOJIEKYJT YMCHBILIACTCSI

2) BeNMYMHA MAKCUMYMa (BYHKITHH YMEHBIIACTCSI

3) MakcuMyM KPUBOM CMEIIAETCS BIICBO

4) mromap MoA KPHUBOHM yBEIHIHBACTCS

56. lnst pacupenencHnss MakcBenIa BEpHBIM SIBISICTCSA YTBEP)KICHHUE, UTO MPH
MOHIKCHUH TEMIIEPATYPHI ...

1) mtomaap Mo KPUBOM YMEHBILIASTCS

2) MakCUMyM KPHBOH CMEIIACTCsI BOPABO

3) miromaak Mo KpUBO# yBETHUHBACTCSI

4) BenMYMHA MAKCUMyMa (DYHKIHH YBEIUIHBACTCS

57. JIna pacupenenenus MakcBesia BEpHBIM SBIISIeTCA YTBEPIKICHUE, YTO ...
1) npu U3MEHEHHU TeMIEePaTyphl MONOKESHHE MAKCHMYMa He H3MEHSeTCS

2) ¢ yMCHBIICHHEM TEMIIEpaTyphl BEJIMYNHA MAKCUMyMa YMEHBIIACTCS

3) mpu U3MEHEHNH TeMIIePaTyphl IUIOMIAAb ITOA KPUBOI He U3MEHSACTCS

4) ¢ yBenMYECHHEM TEMIIEPaTyphbl BETMYMHA MAaKCHMyMa YBEITNYUBACTCS

58. Ecnn, He MEHSASA TeMIIepaTyphl, B3ATh T'a3 ¢ OOJBIICH MOISPHON MacCOr 1
TaKHUM JK€ YHCIIO MOJIEKY, TO JUIs pacipeereHnss MakcBemia BepHbIM SBISEeTCS
YTBEPXKJCHHUE ...

1) ruTotaap Mo KPUBOH YBETHIUTCS

2) BeNMMYMHA MAKCHMYMa YMEHBIINTCS

3) MakCUMyM KPHBO#H CMECTHTCS BIICBO B CTOPOHY MEHBIINX CKOPOCTEH

4) MaKcUMyM KPHBOW CMECTHUTCS BIPABO, B CTOPOHY OOJIBLIMX CKOPOCTEHt

59. Ecnu, He MEHSA TeMIIepaTyphl, B3ATh T'a3 ¢ MCHBIICH MOJISIPHOW Maccoi u
TaKHM K€ YUCIIO MOJIEKYI, TO JUIsl pacupenencHus MakcBesia BEpHBIM SIBISETCS
YTBEpKJECHHUE. . .

1) utormaae Mo KPUBOH YBETHIHUTCS

2) BeNMYMHA MAKCUMYMa YBEITHIUTCS

3) MakCUMyM KPHBO#H CMECTHTCS BIICBO B CTOPOHY MEHBIIINX CKOPOCTEH

4) MaKCHMyM KPHBOW CMECTHTCSI BIIPABO B CTOPOHY GOJIBIIIIX CKOPOCTEH

60. Iyt M30TepMUUECKOTO IPOIIECCa CIPABEUIUBLI COOTHOIICHHS . . .
1) T=const, p>0, V>0
2) T>0, p=const, V>0
3) T=const, p>0, V<0
4) T>0, p>0, V=const

61. I[J'I?I H30XOPHOTO IMponecca cupaBeAJIMBbl COOTHOIICHHUA ...
1) T=const, p>0, V>0
2) T>0, p=const, V>0
3) T=const, p>0, V<0
4) T>0, p>0, V=const

62. st n306apHOTO Npoliecca CpaBeIIuBbl COOTHOIICHHUS ...
1) T=const, p>0, V>0
2) T>0, p=const, V>0
3) T=const, p>0, V<0
4) T>0, p>0, V=const
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63. TIpouecc, B X0/le KOTOPOTO YMEHbIICHHE BHYTPEHHEH YHEPI UK ra3a M03BOJISIET
€My COBEPILINTH pa0oTy HaJl BHEIIHUMH TEJIAMH, HA3bIBAETCS ...

1) uzorepMUYECKHI

2) agnaOaTHBIM

3) U30XOpHBIH

4) uzoGapHsIit

64. TIpouecc, mpu KOTOPOM M3MEHEHHE BHYTPEHHEH SHEPIUu PaBHO paboTe, B3ATOM
CO 3HAKOM «MHHYC», HAa3bIBAETCH ...

1) aguabarHbpIM

2) u300apHBIM

3) uzoTepMuUECKUM

4) U30XOPHBIM

65. - 3TO HANPSHKEHHOE COCTOSHUE TIOBEPXHOCTHOTO CIIOS JKHIKOCTH.
1) MoBepXHOCTHOE HATSKECHHE

2) MonekyispHoe IaBIcHHe

3) Cuita TOBEpXHOCTHOTO HATSKCHUSI

4) KoappuiueHT NOBEepXHOCTHOTO HATSHKCHUSI

66. SIBnenune 3aKJTFOYAETCS B TOM, YTO CMAYMBaroIIast )KUIKOCTh B
KaMJIISIpe MOAHUMAETCS M YCTAHABIMBAETCS BBIIIIE, Y€M B COOOIIAIOMIMMCS C HUM
IIHUPOKOM COCY/IE, @ HECMAYMBAIOIIAS KUIKOCTD OITYCKAETCS U YCTAHABIMBAETCS
HIDKE, YEM B COOOIIAIONIMMCS ¢ HUM LIMPOKOM COCYIE.

1) Bs3kocTH

2) KalMUIAPHOCTH

3) MOBEPXHOCTHOTO HATSKCHHSI

4) nuddy3un

67. KHUIKOCTD B KaIMIUBIPE MOAHUMAETCS M YCTAHABINBAETCS BHIIIE, YEM
B COOOIIAOIIAMCS C HUM HIUPOKOM COCYIIE.

1) CmauuBaromias

2) Bsizkast

3) HecmauwuBaromiast

4) UneansHas

68. JKHIKOCTD B KalMIUBIPE OMYCKAETCS M YCTaHABJIMBAETCS HUKE, YEM B
COOOMIAOIIMMCS C HUM [ITHPOKOM COCY/IE.

1) CmauwmBaroras

2) Bsizkas

3) HecmaunBaromas

4) UneansHas

69. Eciu cHIbI MPUTSDKEHUS. MEKIY MOJIEKYJIaMHU JKUIKOCTH OOJIBIIE, YeM MEXKTY
MOJIEKYJIAMH KUIAKOCTH U MOJIEKYJIAMHU TBEPOTO TeJia, TO 3Ta KUAKOCTh
SBIIAETCA. . .

1) Bs3Koif

2) cMauMBaroIei

3) unmeanbHOM

4) HecMa4yMBarOUIEH

70. Ecivt CHITBI IPUTSKEHHST MEKIY MOJIEKYJIaMH KUIKOCTH MEHBIIIE, YeM MEXIY
MOJICKYJIaMH )XKUJIKOCTH U TBEPAOTO TE€JIA, TO OTA )KUAKOCTD ABJIACTCA ...

1) Bs3KoiA

2) cMauMBaroIIEH

3) uaeanbHOM

4) HecMaumMBaronIei

71. Ilpu norpy>keHUH! B KUJIKOCTh KalMJUIIPHOH CTEKISIHHON TpyOKH YpOBEHb
JKMJKOCTH B HEH MOAHUMAeTCs Ha 4 MM HaJl YpOBHEM KHUAKOCTH B COOOIIAIOIIMCS
¢ HUM cocyne. Eciu B3Th Kanuiuisip 1uaMeTp, KOTOporo B 2 pa3a Ooiiblie, To
BBICOTA MOAHATHS )KUAKOCTH B HEM OyJIeT paBHa MM.
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1)2
2)4
3)8
4) 16

72. TIpu morpy>KeHUH! B KUAKOCTH KaMUIIPHON CTEKIITHHON TPYOKH YPOBECHB
KHUAKOCTH B HEW MOAHMMAETCs Ha 4 MM HaJl YpOBHEM KHAKOCTH B COOOMIAIOIIUMCS
¢ HUM cocyne. Eciti B3ATh KauLsip JuaMeTp, KOTOPoro B 2 pa3za MEHBIIE, TO
BBICOTA MOAHATHSA )KUAKOCTH B HEM OyJeT paBHa MM.

1)2

2)4

3)8

4) 16

73. TBepaple Teia, aTOMBI M MOJICKYIIBI B KOTOPBIX PACIIONOKEHBI YIOPSIOYCHHO
00pa3yroT MepUOIHMIECKH TIOBTOPSIOLIYIOCS CTPYKTYpPY, HAa3bIBAIOTCS . ..

1) KpuCTAITHYECKIMH

2) U30TPOITHBIMH

3) amophHBIMH

4) abCoIOTHO TBEPABIMH

74. Tepaple Tena, B KOTOPBIX aTOMBI M MOJIEKYITBI PACIIONOKEHBI OECIIOPSI0YHO,
Ha3bIBAIOTCS ...

1) kpucCTaTUYECKIMH

2) aHU30TPOITHBIMH

3) amopdubIMU

4) abCOMIOTHO TBEPABIMU

75. smenenne GopMbI 1 00beMa TBEPIOTO TeJla MO/ ICHCTBHEM BHEITHEHN CHITBI,
HA3BIBACTCH ...

1) nepemenieHueM

2) nedopmariueii

3) cMereHreM

4) pasBuTHEM

76. HasbIBaeTCs Ae(opMaliyis, MOJTHOCTHIO MCUe3aloIas mocie
TpeKpanIeHust JeUCTBHUS CHIL.

1) Yopyroii

2) OcrarouHoi

3) IlnacTryeckoit

4) AbcomoTHOI

77. YtBepxnaenue: «OTHocuTenbHas nedopmanys IpsMo IpoHopuroHaIbHa
JnedopMupYyIOIIeH cuile, MPUXOIAIISHCS Ha eIUHNIY IIJIOIIA U CEYCHUS Teay,
CIpaBEJINBO IS 3aKOHA ...

1) Bopesu — XKropena

2) T'yk

3) Herotona

4) Iackais

78. Eciu yBenmuuTh B 2 pasa 3HaueHue Ne(hOPMUPYIOLICH CHIIBI, HE MEHSIS
IUIOIIa/1b MOIIEPEYHOT0 CeYeH s Tella, TO 3HaUYCHIE OTHOCUTEINBHOM AedopMalun. . .
1) He U3MEHUTHCS

2) yMEHBIIUTRCS B 2 pa3a

3) yBenuuurcs B 4 pasa

4) yBenuunTcs B 2 pasa

79. Ecniu yMeHbIINTD B 2 pa3a 3HaueHue J1eGOopMHUPYIOLIEH CHUIbI, HE MEHSIS
IUIONIA/Ib MOMEPEYHOTO CEUEHUS TeNa, TO 3HaUCHNE OTHOCUTEIBHON AeopMaIyu. ..
1) He U3MEHHUTBCS

2) yMeHBIIUThCA B 2 pa3a

3) yBenunuurces B 4 pasa

4) yBenuuuTcs B 2 pasa
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80. dus renmst (He) umcno creneneit cBOOObI 1 paBHO ...
1)1
2)3
3)5
4)6

81. Jlns atToMapHOTO BOJOPO/IA YUCIIO CTETIeHEeH CBOOOBI i paBHO ...
11
2)3
3)5
4)6

82. IIpu ycnoBuH, 9TO HMEIOT MECTO TOJIBKO MTOCTYIATEIFHOE M BpaIaTeIbHOE
IBIDKEHHE, JJIs BOASHOTO T1apa YHCJIO CTENeHel CBOOOABI i paBHO ...

N1

2)3

3)5

4) 6

83. IIpu ycnoBuu, 9TO UIMEIOT MECTO BCE TPHU BHJA IBUKEHUS (ITOCTYMATEIBHOE,
BpalllaTelbHOE U KosebaTenbHOe), U1l BOJSHOTO Tapa YMciIo 1 paBHO ...

1) 10

2)3

3)5

4)6

84. Tlpu ycnoBum, 4TO UMEIOT MECTO BCE TPH BUJIA IBHXKEHUs ([TOCTYIATEIHHOE,
BpAIaTeNbHOE U KOJIeOATeNbHOE), /ISl MOJIEKYJIbI BOJIOPO/IA YUCIIO CTENeHEH
CBOOOJIBI 1 PaBHO ...

1) 10

2)3

3)7

4)6

85. N aeanpHOMY OJJHOATOMHOMY Ta3y mepenaiu komuecTtBo Temtotel 700 Ik u
ra3 coBeput padbory 600 /Ix. BHyTpeHH: SHEprHs ra3a mpu 3ToM paBHa __ JIK.
10

2) 100

3)-100

4) 1300

86. Ecnu uneanbHblii ra3 oTnan koaudectso Teriotel 100 [k, npu atom ero
BHYTPEHHsA 3Heprus ymenpurmiachk Ha 100 J[x, To paboTa coBepIiieHHas ra3oM
paBHa [k

1)0

2) 100

3)-100

4) 200

87. Uneansnsrit ra3 coBepmun padoty 300 [k, mpu 3ToM BHYTPEHHSS SHEPTHL
raza ysenunuuiack Ha 300 I>x. B aToMm npouecce ra3 noay4yun JIX TerioThlI.
10

2) 300

3) - 600

4) 600

88. Coornomenus Q>0, A>0, U=0 cripaBemIuBHI IS ...
1) 30TEepMUYECKOTO HarPEeBaHUS

2) n300apHOTO PaCUIMPEHHUS

3) N30XOpHOTO HarpeBaHuUs

4) anuabaTHOro pacIIUpEeHUsI
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89. Cootnomenus Q>0, U>0, A=0 cnpaBeayuBbI A4 ...
1) U30TEpPMHYECKOTO HATPEBAHHUS

2) 1300apHOr0 pacuIpeHus

3) M30XOPHOI0 HArPEBAHHUS

4) aquabaTHOTO PaCIIUPECHHUS

90. Cootromernns Q>0, U>0, A>0 cnpaBeayiBHI 1714 ...
1) M30TepMHUIECKOrO HArPEBAHUS

2) u3006apHOTO PACIIMPEHHUS

3) U30XOPHOIO HATrpPEeBaHUs

4) anrabaTHOTO pacCIIUPEHUSI

91. Cootrnomenus Q=0, U<0, A>(0 cripaBeaUBBI AJIA ...
1) M30TepMHUIECKOrO HArPEBAHUS

2) n3006apHOTO PACITHPEHUSL

3) M30XOPHOTO HArpPEeBaHHSI

4) aquabaTHOTO pacIIUpPECHHUS

92. Cootnomernns Q<0, A<0, U=0 cripaBeyIiBHI 1A ...
1) U30TEPMHUYECKOTO OXJIAXKICHHS

2) U30XOPHOTO CKATUS

3) U300apHOTO OXJIAXKIECHUSI

4) annabaTHOro CHKATHS

93. Cootromenus Q<0, A<0, U< crpaBeaIuBbI A1 ...
1) U30TEepPMHUYECKOTO OXJIAXKACHHS

2) U30XOPHOTO CHKATUS

3) 1300apHOTO OXJIAKICHUSI

4) agnabaTHOro CXKaTUs

94. Cootromernns Q<0, A=0, U<(Q cripaBeIuBHI IS ...
1) U30TEPMHUYECKOTO OXJIAXKICHHSI

2) U30XOPHOTO CYKATHS

3) U300apHOTO OXJIAXKIECHUSI

4) annabaTHOro CHKATHS

95. Cootromernns Q=0, A<0, U>0 cripaBeaIiBHI 1714 ...
1) U30TEPMHUYECKOTO OXJIAXKIACHHSI

2) U30XOPHOTO CKATUS

3) 1300apHOTO OXJIAKICHUSI

4) aguabaTHOro CXKaTus

96. J{ns noeimerust KIT/I TerutoBbix MamuH Heodxoaumo ... (Beibepure Bce
BEPHBIE OTBETHI)

1) MOBBICHUTH TEMITEPATYPy XONOAHIbHHKA

2) MOBBICUTH TEMIIEPATYPy HarpeBaTels

3) MOHM3UTH TeMIepaTypy HarpeBarest

4) IOHU3KUTH TEMIIEPATYPY XOJOAMILHUAKA

5) MoBBICHTH BHEIIIHEE JABICHHUE

97. Terumoast Matiaa paboraer 1o nukiny Kapuo. Eciu temneparypy HarpeBaress
yBenuuuTh, T0 KIIJI nukia ...

1) He u3MeHHTCS

2) YMEHBIITHUTCSI

3) yBenuuutcst

98. TeruoBas Mamina padoraet no uukiny Kapuo. Eciu remneparypy
XOJIOAUJIbHUKA yMeHbIUTh, To KITJ nukna ...

1) He u3MeHUTCS

2) yMEHBIIUTCS

3) yBenuuurcst

99. B Bakyyme HaxosTCs JiBa [1apa, 3apsiibl KOTopblx —1q 1 +5q. ITocie Toro xak

50




Iaphl IIPUBEJIU B CONIPHUKOCHOBEHHUE UX 3aPAJIBI ...
1) He u3MeHsATCS

2) CTaHyT paBHBIMH 2

3) cranyT paBHBIMH 4

4) cranyT paBHBIMH 0

100. ITpu mepeMeIieHnH IBYX 3apsA0B U3 BaKyyMa B CpPeIy C TUDIICKTPHUIECKON
MPOHUIIAEMOCTHIO 81 M HEU3MEHHOM PACCTOSHUN MEXly HUIMH CHIIa
INEKTPUYECKOTO B3aUMOACHCTBUS MEX/Y HUMH ...

1) ysenmuuures B 81 pa3

2) yBenuuurcs B 9 pas

3) ymenbiures B 81 pas

4) ymenpiutes B 9 pas

101. Ilpn mepeMeIIeHu  IBYX 3apsI0B U3 CPEIBI C TUIIEKTPHIECKON
IPOHHIAEMOCTEIO 81 B BAKyyM M HEU3MEHHOM PACCTOSHUM MEXIY HUMH CHIIa
9NEKTPUYECKOTO B3aUMOACHCTBHS MEKAY HUMH ...

1) yeenmmuurces B 81 pas

2) yBenuuutcs B 9 pas

3) ymenbiures B 81 pas

4) ymenpIutcs B 9 pas

102. PaccrosiHne MeXIy IBYMsI TOUCUHBIMHU IEKTPUUECKUMH 3apsaaMu
yMeHbLIWIH B 3 pa3a. Cuiia B3auMOACHCTBUSI MEXKAY HUMH ...

1) ymenpuIniaacs B 9 pas

2) He U3MEHWIACh

3) yBenuuunace B 9 pa3

4) yBenuuunace B 27 pa3

103. Ecnu cuity, AEHCTBYIONIYIO Ha 3apsil yBEIMIUTh B 4 pa3a, a BEJIUYHHY 3apsiia
YBEIIMYUTH B 2 pa3a, TO HAIPSDKCHHOCTD OIS, B KOTOPOM HAXOMHUTCS 3apsif ( ...
1) He u3MeHHUTCS

2) yBenuuutcs B 2 pasa

3) yBenuuurcs B 8 pas

4) ymeHpIuTcs B 8 pas

104. T1pu mepemernenun 3apsiga 200Kt u3 Touku ¢ moreHmanoM 700B B Touky ¢
norernuaiom 200B, mone coBeprraeT padory  Mk/J[x.

11

2) 10

3)-10

4) 18

105. [pu nepemenienun 3apsiaa 200K u3 rouku ¢ norenuuanom —100B B Touky ¢
norenuuaiom 400B, mone coBepiaeT paboTy MKJ]x.

1

2) 10

3)-10

4) 18

106. TodeunsIit 3apsay +2q HAXOAUTCS B IIEHTpe cepuieckoil moBepxHoctu. Ecmu
J00aBUTH 3apsn -2q 3a npeaenaMu chepbl, TO MOTOK BEKTOpa HAIPSKEHHOCTH
EKTPOCTATHYECKOTO TI0JIS Yepe3 IIOBEPXHOCTH CHEPHI ...

1) ymeHbIIUTCS

2) yBENTHUUTCSI

3) He U3MEHHTCS

107. ToueunsIii 3apsiy +q HAXOAUTCS B EHTPE chepruecKoii MoBepXHOCTH. Ecimu
N00aBHTH 3apsijl +q BHYTPH CHepbl, TO MOTOK BEKTOPa HAMPSKEHHOCTH
3NEKTPOCTATHYESCKOTO TOJISL Yepe3 MOBEPXHOCTH CHepHl ...

1) ymeHbuIHTCS

2) yBENUYHUTCS

3) He n3MeHHTCA
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108. HocuTenamu 3JIEKTPUIECKOTO TOKA B METAJUIAX SBIISFOTCA . ..
1) npoToHsI

2) 3JIEKTPOHBI

3) voHsI

4) HEHTPOHBI

109. HocuTensamu 3JIeKTPUIECKOTO TOKA B Ta3ax sSBISIIOTCS ...
1) npoToHsI

2) 3MEeKTPOHBI

3) uoHsI

4) HelTpOHBI

110. HocurensiMu 3JI€KTPUIECKOTO TOKA B AIIEKTPOJIUTAX SBIIIOTC ...
1) npoToHsI

2) SIIEKTPOHBI

3) voHsI

4) HEHTPOHBI

111. BemecTBa, yaeabHOE CONPOTHBICHUE KOTOPBIX OOJIBILE YAEIHHOTO
COIPOTHUBJICHHUS] METAJUIOB, HO MEHBIIIE Y/IEIIbHOTO CONPOTHBIICHUS HAICKTPHKOB,
HAa3bIBAIOT ...

1) cerHeTodMeKTpUKAMHU

2) MPOBOJHUKAMH

3) monynpoBOJHUKAMHE

4) dpeppoMarseTuKaMu

112. TIpoBOOMMOCTB MTOTYIIPOBOAHUKOB, OOYCIIOBIICHHAS HAIMIUEM B HUX
M30BITOYHBIX DJIEKTPOHOB MPUMECH, HA3BIBACTCA ...

1) cobcTBenHOI

2) aKIenTopHO

3) 371eKTPOHHO-IBIPOYHOM

4) noHopHOI

113. TIpoBOAMMOCTE MOIYIPOBOAHMKA, 00YCIOBICHHAS HATUYUEM B HEM JBIPOK,
Ha3BIBACTCH ...

1) akuentopHoi

2) cobcTBeHHOM

3) noHopHoi

4) 3JIeKTPOHHO-IBIPOYHO

114. HocurensiMu 3apsiia B IIOTYIPOBOJHUKAX SIBISIFOTCS . ..
1) HEWTPOHBI U IPOTOHBI

2) aHUOHBI ¥ KATHOHBI

3) aTOMBI U MOJIEKYITBI

4) 3IeKTPOHBI U ABIPKH

115. YcnoBueM BO3ZHUKHOBEHUS 3jekTpuueckoro Toka HE sBnserca Hanmu4ue ...
1) nuanexTpuKa

2) cBOOOIHBIX 3apsKEHHBIX YaCTHIL

3) aneKTpUYecKoro Mos

4) 3aMKHYTOM 3JI€KTPUYECKOH Lienn

116. Ecnu BesM4uHy 3apsiia YBEIUUUTD B 4 pasa, TO 3HaUSHUE AIEKTPHYECKOTO
TOKA B IIEIIH ...

1) He u3MeHHUTCS

2) yBenuuutcs B 2 pasa

3) yBenuuurcs B 4 pasa

4) ymeHbIuTcs B 4 pasa

117. Ilpu yBenu4eHNH CHIIbI TOKA B 4 pa3a KOJIMUECTBO TEIIOTHI, BBIAEIIEMOE Ha
COIPOTHUBJICHUH 32 TOXE BPEMsI, YBEJIINUUTCS B pas(-a).
1)2
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2)8
3)4
4) 16

118. Jna «UEHTPBI TSHKECTI TOJIOKUTEIBHBIX U OTPUIATEIbHBIX
3apsI/I0B COBIAJAIOT B OTCYTCTBUE BHEITHETO MIEKTPHUUECKOTO TIOJIST; XapaKTepHa
3NEKTPOHHAS TIOMSPU3ALNS; TUTOIBHBI MOMEHT MOJIEKYN B OTCYTCTBHE BHEIIHETO
3NMEKTPHUECKOTO TOJISI PABEH HYITIO; TOJSIPU30BAHHOCTh TUAJIEKTPUKA MIPSIMO
MPONOPLUOHATIBHA HANPSDKEHHOCTH AIEKTPUIECKOTO MOJIS.

1) nonsApHOTO TUANEKTPUKA

2) KPHUCTAJTMYECKOTO HAICKTPUKA

3) HeMOJAPHOTO AUIIEKTPHKA

4) CerHeToANeKTPUKa

119 UMEIOT aCHMMETPUIHOE CTPOEHHE, YTO IPHUBOIHT K
HECOBIAJICHUIO «IIEHTPOB TSKECTI MOJIOKUTEIBHBIX U OTPHLATENBHBIX 3apsI0B B
MOJIEKYJIE H, CIE€Z0BATENLHO, HAIMYHMIO HEHYJIEBOTO JUITOJIBHOTO MOMEHTa. B
OTCYTCTBUH BHEIITHETO MEKTPHUECKOTO MOJISI AUITOIbHBIE MOMEHTBI
OPHEHTHPOBAHBI XaOTHIECKH M CYMMAapPHBIN TUITOJIBHBIH MOMEHT BCEX MOJIEKYIT
paBeH Hymo. [Ipy HaJOKEHNU BHEITHETO JIEKTPUUECKOTO TIOJISI Xa0TUUECKU
OPHEHTHPOBAHHBIE 110 Pa3HBIM HAIPABJICHUSIM )KECTKHE JTUTIONHN CTPEMSTCS
MOBEPHYTHCS 110 HAIIPABJICHUIO IEWCTBHS JIEKTPUUECKOTO MOJISl, TO €CTh HMEET
MECTO JUIONbHAs (OpUEHTALMOHHAS ) MOJISIPU3ALHSL.

1) IMonspHbIe TUAIEKTPUKH

2) Kpucraminieckue TUIICKTPUKH

3) HemomnsipHBIE AUAIEKTPUKH

4) CerHeToaNeKTpruKa

120. - 9TO IURJICKTPUKH, 00TaJaroIIne B ONpEICICHHOM HHTEpBaJe
TEeMIIeparyp CIIOHTaHHOH (CaMOIIPON3BOJIFHON) MOJSIPU30BAHHOCTEIO. Bo BHEITHEM
MarHUTHOM II0JI€ TTPOMCXOIUT IIEPEOPUCHTAIINS TUTIOIBHBIX MOMEHTOB 10 TOJ0. B
OTCYTCTBHUE BHEIIIHETO ICKTPHUYCCKOTO MOJIS MOJIIPU30BAHHOCTH COXPAHICTCS.
[Tonsipu30BaHHOCTH 3aBUCHUT OT TeMITepaTyphl. [Ipu AOCTIKEHUH HEKOTOPOTO
KPUTHUYECKOTO 3HaueHHsI (Touka Kiopy) nepexoast B 0ObIYHBIN AUDICKTPUK.
XapakTepHO SIBJICHHE TUCTEPE3UCa.

1) IonsipHBIE TUITEKTPUKU

2) Kpucramindeckue TU3IEKTPUKA

3) HenonsipHbie TUANEKTPUKH

4) CerneroanexTpuka

121. - 3TO BEIIECTBa, HAMATHUYUBAIOIIMECS BO BHEITHEM MArHUTHOM
T0JIe MPOTUB HAMPABIICHUS TTOJISI, TOATOMY HPU HAXOXKIACHHH BO BHEIIHEM
MarHMTHOM TOJIE €r0 ClIerka 0ciadisiioT. B OTCYTCTBUY BHEIIHEr0 MarHUTHOTO
TOJIS 3TH BEIIECTBA HEMArHUTHBI M CYMMAapHbIi MarHUTHBI MOMEHT aTOMOB
(Monexy) paBeH Hya10. MarHuTHasi BOCIPUUMYHUBOCT HE 3aBUCUT OT
TeMIepaTypbl. Mex 1y HAMarHHUSHHOCTHIO M HAMIPS)KEHHOCTHI0 MArHHUTHOTO OIS
CYIIECTBYET JUHEHHAS 3aBUCHMOCTh. MarHUTHAS MPOHUIIAEMOCTh MEHBIIIE HITH
paBHa 1, He 3aBHCHT OT HAPSDKEHHOCTH BHEITHETO MATHUTHOTO TIOJISL.

1) luamarHeTuku

2) deppoMarHeTUKu

3) IMapamarueTrku

4) CerHeToaIeKTPUKU

122. - 9TO BEIIECTBA, HAMATHHYHMBAKOIINECS BO BHEITHEM MarHUTHOM
T0JTe TI0 HATIPABIICHHUIO TIOJIS], TIO3TOMY TIPH HAXOKICHHH BO BHEITHEM MarHUTHOM
TI0JIe OHH €T0 CJIETKA YCHUITHBAIOT. [IpH OTCYTCTBHH BHENIIHETO MATHUTHOTO TOJIS
MAarHUTHBIC MOMEHTHI JJIEKTPOHOB HE KOMIIEHCUPYIOT APYT APYTa U aTOMBI 9THX
BEIECTB BCErIa 00IalafoT MArHUTHBIM MOMEHTOM. MarHuTHas BOCIIPUIMYHBOCTE
yOBIBaET C MOBBINICHHEM TEMIIEPATYPHI. MKy HAMATHHUCHHOCTBIO 1
HaNpsDKEHHOCTHIO MATHUTHOTO TIOJISI CYIECTBYET JIMHEHHAS 3aBUCHMOCTb.
MarHuTHasi IPOHUIIAEMOCTh OOJIbIIE HJIH paBHA 1, yOBIBAET C MOBBILICHUEM
TeMIepaTyphbl.

1) lnamMarHeTHKu
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2) ®eppoMarHeTHKH
3) IapamarueTuku
4) HenoysipHbIe AUAICKTPUKA

123. - 3TO BELIECTBA, 00JIaJarole CIOHTAHHOW HaMarHHYE€HHOCTBIO, TO
€CTh OHU HAMarHU4YeHbI Ja)Ke B OTCYTCTBHH BHEIIHETO0 MArHUTHOTO 1oJisi. B cBoeii
CTPYKTYpE UMEIOT MUKPOCKOITMYECKHE 30HBI — JIOMeHbI. [I[pu BHECEHHUH UX BO
BHEIITHEE M0JIe BCE JOMEHbBI IIOBOPAYUBAIOTCS CBOMMU MATHUTHBIMH MOMEHTaMH B
OJTHY CTOPOHY, B pE3yJIbTaTe BEIICCTBO HAMATHHYUBACTCS M 3HAYUTEIHLHO
YCHIIMBAET BHEITHEEe MarHUTHOE moie. [Ipu ocnadieHun BHEIIHEI0 MAarHUTHOTO
TOJISI IO HYJIS COXPaHSET OCTAaTOYHOE HAMAarHW4YMBaHue. MarHuTHas
MPOHMIIAEMOCTh BO MHOTO pa3 0obiiie 1, OHAa 3aBUCUT OT HANPSHKCHHOCTH
MarHUTHOTO 1oJisl. BHauane MarHuTHas MPOHUIIAEMOCTh PacTeT ¢ yBeandeHueM H
3aTeM, JOCTHrass MaKCUMyMa, HAYMHAET YMEHBIIATHCS, CTPEMSICh K eiuHuIe (B
CITydae CHIBHBIX TOJEH).

1) lnaMarHeTHKH

2) ®eppoMarHeTHKH

3) IapamaraeTnkn

4) TTomsIpHBIE TUAIEKTPUKH

124. 3apspKkeHHAs YaCTHIIA IBUKETCS B AIEKTPHUCCKOM IIOJIC TIO ...
1) npsimMoii THHUH

2) mapaboue

3) BUHTOBO# TPACKTOPHH

4) runepbose

125. TToM0KHUTETBHO 3apsHKEHHAS JaCTHIIA BIETAET CO CKOPOCTH V B OMHOPOIHOE
SIIEKTPUYECKOE TTOJIE B HATIPABJIEHHH BEKTOPA HANPSKEHHOCTH. [IpH 3TOM OHa
OyIeT IBUTaThC ...

1) 1o BUHTOBOH TPacKTOPUH

2) 3aMeIIeHHO

3) 1Mo OKPYKHOCTH

4) yCKOpEHHO

126. OtpunarenbHO 3apsHKCHHAS YACTHIA BIETAET CO CKOPOCTh V B OJHOPOIHOE
3NMEKTPUYECKOE MOJIe B HAMIPABICHHN BEKTOPA HANPSIKEHHOCTH. [IpH 3TOM OHa
OyIeT ABUraThes ...

1) 1o BUHTOBO# TpaeKTOpHU

2) 3aMeIJIEHHO

3) o okpyx)HOCTH

4) yCKOpEeHHO

127. 3apsbkeHHast 4acTUIa, BIETAIOIIAs B MATHUTHOE T10J1€ CO CKOPOCTh V BOIb
JIMHUWA MarHUTHON MHAYKIUH, ABUKETCH ...

1) o BUHTOBO# TPaeKTOPUH

2) paBHOMEPHO MPSIMOIHHEHHO

3) 10 OKPYKHOCTH

4) o mapaboine

128. 3apsKkeHHAs YaCTHIIA, BIETAIOIIAS B MATHUTHOE TI0JIE CO CKOPOCTh V
TePIICHNKYIIAPHO JTHHUAM MarHUTHON WHIYKIIAH, JIBUKETCS ...

1) 1o BUHTOBO# TPaeKTOPUH

2) paBHOMEPHO MPSIMOJIUHEHHO

3) 10 OKPY>KHOCTH

4) no mapaGoie

129. 3apspreHHas 4acTUI, BACTAIONIAs] B MATHUTHOE IIOJIE CO CKOPOCTD V O[T
YIJIOM a K BEKTOPY MHIYKIIMHA B MarHUTHOTO TIOJIsI, IBFKETCS ...

1) 1o BUHTOBO# TPaeKTOPUH

2) paBHOMEPHO MPSIMOJIHUHEHHO

3) o okpyXHOCTH

4) no napabone
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130. UHIyKTUBHOCTH KOHTYpa 3aBUCHUT OT ...

1) cKkopoCTH M3MEHEHHSI MATHUTHOTO MOTOKA CKBO3b MOBEPXHOCTh
2) Marepuana, U3 KOTOPOTO W3TOTOBJICH KOHTYP

3) bopmel 1 pa3MepoB KOHTYpa, MarHUTHOH IIPOHMLAEMOCTH CPEIbI
4) cuIBI TOKA, IPOTEKAOIIETO B KOHTYPE

131. B ocHOBE MOTy4YEHHS IEPEMEHHOTO IEKTPHYECKOTO TOKA JICXKHT SBICHUE . ..
1) sneKTpOMarHUTHON HHAYKIIHN

2) cCaMOMHTYKIIUH

3) anmekTpocTaTHYeCKOit HHAYKIUH

4) snexrpusanyuu

132. [py HAIMYUK B HENH TOJIHKO aKTHBHOTO COMPOTHBIICHHSI, KOIEOAHUS CHIIBI
TOKa 10 (haze HaIPSDKEHHUS.

1) coBmasaroT ¢ KojaeO0aHUAMU

2) ormepeskaroT KoJcOaHust

3) oTCTaroT OT KOJIeOaH i

4) IPOTHUBOTIOJIOKHBI KOJIEOaHUAM

133. TIpy BKIIOYEHHH B IEKTPUIECKYIO LIETb KATYIIKH WHIYKTUBHOCTH,
KoJieGaHus CHIIBI TOKa 110 (ase HAIPSKEHHS.

1) coBmamaroT ¢ KoJaeGaHuAMM

2) onepexaroT KojaeOaHust

3) oTcrarot ot KoJebaHuit

4) IpOTHBOMOJIOKHBI KOJIEOAHUSAM

134. Tpu BKIIIOYCHUH B SICKTPUUCCKYIO LIETb KOHICHCATOPa, KOJIeOaHUs CUJTBI
TOKa 1o (haze HAIPSKECHHS.

1) coBmagaroT ¢ KojeOaHUIMU

2) onepexarot KoJaeOaHus

3) orcraror oT KoyebaHuit

4) IpOTHBOMOJIOKHBI KOJIEOAHUSIM

135. CBoOoHast AIEKTPOMAarHUTHBI BOJIHA SIBJISIETCS . ..
1) mutockoi

2) mpoJoIbHOM

3) nonepeuHoi

4) yupyroit

136. Uznyuenne snexrpomarauTHbIX BosH HE nponcxonut, eciu anekTpuyeckue
3apsmel ...

1) ABMXYTCS C yCKOPEHUEM

2) y4acTBYIOT B KOJIeOATEIFHOM IBIDKEHHUH [0 TAPMOHHYECKOMY 3aKOHY

3) IBHKYTCSI pABHOMEPHO MPSMOIHHEHHO

4) U3MEHSIOT CBOE MOJIOKEHHE B IPOCTPAHCTBE

137. HauGonbIryto AJIHHY BOJHBI U3 TIEPEYMCIEHHBIX BUIOB JIEKTPOMArHUTHBIX
W3MyYeHuil umeet(-1oT) ...

1) pamroBOITHBI

2) undpakpacHoe n3ydeHne

3) BUAUMBIN CBET

4) pEeHTreHOBCKOE U3ITyueHHE

138. HanMeHbIIy 0 [UTHHY BOJIHBI U3 MIEPEUUCICHHBIX BAIOB 3JIEKTPOMATHUTHBIX
M3MydeHuit umeet(-10T) ...

1) paanoBOITHEI

2) uHdpakpacHoe HU3ITyUCHUE

3) BUOMMBIH CBET

4) pEeHTTEHOBCKOE M3ITyUCHHUE

139. HauMeHBIIy 0 4acTOTy U3 NePEYUCICHHBIX BUIOB AICKTPOMArHUTHBIX
U3JIY4YCHUI uMeeT(-10T) ...
1) paanoBOIHBI
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2) undpakpacHoe H3ITyUCHUE
3) BUAMMBII CBET
4) PEHTI€HOBCKOE U3JIyYEHHE

140. HanGonpOryro 9acToTy U3 MEePEUHCICHHBIX BHIOB AIEKTPOMATHITHBIX
W3ITy4eHu umeeT(-10T) ...

1) paanoBOITHEI

2) uHdpakpacHOe H3ITyUCHUE

3) BUOMMBII CBET

4) pEeHTTCHOBCKOE H3IyUCHHUE

141. DrneKkTpOMarHUTHBIC BOJHEI, CIIOCOOHBIE IIEPEHOCUTD Yepe3 MPOCTPAHCTBO
9HEPTHIO, U3JIy4aeMYI0 TeHEPaTOPOM 3JIEKTPOMAarHUTHBIX KoJieOaHUH, TPOXOANTh
CKBO3b BO3/yX H NepenaBaTh HHOOPMAIHIO, HA3BIBAIOT ...

1) pagnoBoTHAME

2) pEeHTTEHOBCKUM H3ITyUCHHEM

3) uH(paKpaCHBIM HU3ITyIEHUEM

4) raMMma-u3ITyYeHHEM

142. DnexkTpoMarHUTHBIE BOJHBI, BHI3bIBAIOIIUE JTIOMHUHECIICHIHIO, POTOd((DeEKT,
(hoTOXMMHYECKUE PEaKLInH, IPUTEMY, OAKTEPULIUIAHOE ACHCTBHE, HA3BIBAIOT ...
1) pagnoBonHaMu

2) pEHTTEHOBCKUM H3ITyUCHHEM

3) uH(ppPaKpPaCHBIM U3ITy4EHUEM

4) yapTpadHoNICTOBBIM H3ITyIeHHEM

143. DnexkTpoMarHUTHBIE BOJHEL, 00JIaIatomTie OONBIION TPOHUKAIOIIEH
CMOCOOHOCTHIO, BO3HUKAIOIUE MPH B3PBIBE SACPHOTO OPYIKHUSI BCIEACTBHE
PaaroaKTUBHOTO PACMaja siiep, Ha3bIBAIOT ...

1) panuoBonHAMU

2) PEHTI€HOBCKHM H3JIydeHUEM

3 uHbpaKpaCHBIM U3TYyICHUEM

4) raMma-u3IydYeHHEM

144. DnexTpoMarHuTHbIC BOJIHBI, BHI3BIBAIOIINE 3PUTENBHBIE OLTYIICHHUS,
HAa3bIBAIOT ...

1) panuoBonHaAMU

2) BUIMMBIM CBETOM

3) uH(bpaKpacCHBIM U3ITyYSHUEM

4) ramma-u3ny4eHueM

145. OTHOIIIEHHE CKOPOCTH PACIPOCTPAHEHHUS CBETA B BAKYYME K CKOPOCTH
pacnpocTpaHeHus CBeTa B JaHHOM cpelie Ha3bIBaeTCs ...

1) OTHOCHTEIBHBIM MOKa3aTeIeEM PETOMIICHHUS

2) moxasarejieM MPeJOMIIEHHSI BTOPOI CPeIbl OTHOCHTENILHO TIEPBOMA

3) mokaszaresieM MpeNoMIICHHS TIEPBOM CPEIbl OTHOCHUTEIILHO BTOPOit

4) abCOMOTHBIM TOKa3aTesIeM MPETOMIIEHHS

146. Ecnu cBeT MepexouT U3 CTEKIIa B BOIY, TO YToJ MaJcHUs OymeT
yria(-y) IpeToMIICHHS.

1) Goibire

2) MeHbIIIe

3) paBen

147. Ecnu cBeT epexouT U3 BOABI B CTEKIJIO, TO YTOJI MaJcHus OyIeT
yoia(-y) IpeoMIICHHS.

1) Gombire

2) MeHbIIe

3) paBen

148. [lns moBhIIIEHUS pe/iena pa3peieHns: 00beKTHBA MUKPOCKOIIAa HEOOX0ANMO
... (Bbibepute Bce BepHBIE BAPUAHTHI OTBETA)
1) yBenMunTh MOKA3aTENb NPEJIOMIICHHUS CPEJIbI
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2) YMEHBIIUTH MOKA3aTENb IPETOMIICHHSI CPEJIbI

3) ocBeTUTh MUKPOOOBEKT CBETOM C MEHBIIIEH JJTHHOM BOJIHBI
4) 0CBETHTH MUKPOOOBEKT CBETOM C GOJIBIIEH IIUHOM BOJIHBI
5) YMEHBIIUTE YUCIIOBYIO ATIEPTYPY

149. B o6nacti HaJ0KEHUS CBETOBBIX ITYYKOB OT IBYX KOT€PEHTHBIX HCTOYHHKOB
CBeTa HaOJIIONAFOTCS YepeIyIOIIIecs CBETIIBIC U TEMHBIE MOJIOCHL. DTO SBICHUE
Ha3BaHO cBeTa.

1) unrepdepeniueit

2) nucrepcueit

3) mudpakimeit

4) monspuzanuen

150. 1t HabnroneHns nHTEpPEepeHIIn cBeTa HeOOXOAUMO ...
1) mpoIyCTHTE CBET Yepe3 Y3KYIO IelTh

2) cBeCTH BMECTE JBE JIIOOBIE CBETOBBIE BOJIHBI

3) cBecTH BMECTE JIBE BOJIHBI C OMUHAKOBOM YacTOTOM

4) HampaBUTH CBET HA IPAHUILY paszieiia ABYX Cpell

151. YcnoBreM BO3ZHHUKHOBEHHS UHTEP(EPEHIUH SBISICTCS HAJIOKEHUE
BOJIH.

1) MOHOXpOMATHYECKHX

2) KOTE€PEHTHBIX

3) oTpaskeHHBIX

4) mpenoMIIeHHBIX

152. PamyxHast OKpacka MBUIBHBIX ITy3BIPEH OOBSICHSACTCS SBJICHUEM . ...
1) mudpaxuuu

2) nonsipu3anuu

3) unrepdepenimn

4) nucnepcuu

153. CornacHO BOJHOBOW TEOPHH CBET — 3TO ...
1) snekTpOMarHUTHAas BOJTHA

2) MOTOK 3apsKSHHBIX YaCTHI]

3) HampaBIeHHOE ABHKCHHE 3apSUKEHHBIX YACTHII
4) KOrepeHTHbIE BOJIHBI

154. Ha mtockyto HENpO3pavyHyIo MIIACTHHY € IBYMsI y3KUMH MapajuieIbHBIMA
HIesMH MaJaeT [0 HOPMaJ MI0CKas MOHOXpOMaTnieckas BOJIHA U3 3€JEHOM
4acTH BUAUMOTO CIIEKTpa. 3a IIIACTUHOW Ha MapaJuleIbHOM €l SKpaHe
HaOmonaercst nHTepdepeHnonHast kapTuHa. Eciu ucronb3oBarh
MOHOXPOMAaTHYECKHUI CBET U3 KPACHOM 4acTH BUJIUMOTO CIEKTpa, TO ...

1) paccrosiaue Mex 1y HHTEPPEPEHIHOHHBIMHE TTOJIOCAMH YBEITHIHBACTCSI

2) paccTosiHHE MEXy HHTep(PEPEHIIMOHHBIME TIOJI0CAMH YMEHBIITHTCSI

3) paccrosiHre MeX Iy HHTEP(HEPCHIIMOHHBIMH MOJIOCAMU HE M3MEHIETCSI

4) untephepeHIIMOHHAS KapTHHA HCUe3aeT

155. Ha miockyto HENpo3pavHyo MIIACTHHY € IBYMsI y3KUMH MapajuieIbHBIMA
IIENISIMH TTaJIaeT 10 HOPMaJIX IJI0CKasi MOHOXPOMAaTHIeCKasi BOJIHA U3 KPaCHOW
YacTH BUIMMOTO CIIEKTpa. 3a INIACTUHOH Ha MapauleIbHOM el SKpaHe
HaOmonaercst nHTepdepeHnonHast kKapTuHa. Eciam ucnonp3oBarh
MOHOXPOMAaTHYECKHUIT CBET U3 3€JICHON YacTH BUAMMOTO CIIEKTpPa, TO ...

1) paccrostHue MexIy HHTEP)EPEHIHOHHBIMHE TTOJI0CAMH YBEITHIHNBACTCSI

2) paccTosiHHe MEXIy HHTep(PEPEHIIMOHHBIMHE TI0JI0CAMH YMEHBIIHTCSI

3) paccrosiHue MEXAY HHTEP()EPEHIIMOHHBIMU MTOJIOCAMHU HE M3MEHSETCS

4) unTephepeHIIMOHHAS KapTHHA HCUe3aeT

156. SIBneHue OTKIOHEHHUS HAMTPABICHHS PACIIPOCTPAHEHUS BOJIH Y KPast TIPErPaibl
OT MPSMOIMHEWHOTO HAIIPABJICHHUS HAa3bIBACTCS cBeTa.

1) unrepdepeHuueit

2) nonspusanueit

3) mudpakimeit
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4) nucnepcueii

157. Yron qudpaknum uMeeT HanOobIee 3HAYSCHUE TSt CBeTA.
1) kpacHoro

2) KeInToro

3) romy6oro

4) ¢uoneroBoro

158. Yron audpakiyy MMeeT HauMeHbIIee 3HaUCHNE JUIs CBETA.
1) kpacHoro

2) xKenToro

3) romy6oro

4) ¢uoneroBoro

159. lndppakuronHas pemeTka OCBeIIaeTcs 3eJeHbIM cBeToM. [Ipu ocBemeHnn
PEILIETKH KPacHBIM CBETOM KapTHHA AU(PPAKINOHHOTO CIIEKTpa Ha 3KpaHe ...

1) cysurcs

2) paciupurcst

3) He U3MEHHTCH

4) ucue3ner

160. IudpakinnroHHas pelieTka 0CBEIIaeTCs KpacHbIM cBeToM. [Ipu ocBenieHun
PEIICTKA CHHAM CBETOM KapTHHA JU(MPAKIIMOHHOTO CIIEKTPa Ha DKPaHE ...

1) cysurcst

2) pacuupurcst

3) He U3MEHHUTCS

4) nucuesHer

161. SABnenue nudpakuy MOXKHO HAOIIONATD, €CITH ...

1) pa3mep nperpajbl COU3MEPHM C JITHHOW CBETOBOW BOJIHBI

2) Ha yTH CBETOBOT'O MyYKa HAXOJUTCS CTEKIISTHHAS MTPpU3Ma

3) CBETOBO MyYOK IaJaeT Ha TOHKYIO TIEHKY

4) Ha IyTH CBETOBOTO JIy4a HaXOIMTCS MPEMSTCTBHE OOJIBIIMX Pa3MEPOB

162. [Tocne npoxoXkICHUs JBYX MOJSPOUTI0B HHTEHCHBHOCTh CBETa OCIA0NsAeTCS
HAIOJIOBHHY, €CIIH IUTOCKOCTH MOJISIPU3AINH ABYX MOISIPOUIIOB OBEPHYTHI IPYT
OTHOCHTEJBHO JIpyTa Ha yroi rpaycoB.

10

2) 45

3) 90

4) 180

163. JIs1st TOro 4TOOBI CBET HE MPOXOAUI Yepe3 00a MOJSIPOrIa, MIIOCKOCTH
MoJIIprU3aluy ABYX MOJIAPOHUIO0B APYT OTHOCUTEIILHO APYyTra JOJIXKHBI 6I)ITI)
MOBEPHYTHI HA YTOJI __ TPaaycoB.

1o

2) 45

3) 90

4) 180

164. [Toka3aTenbCTBOM MOIEPEIHOCTH CBETOBBIX BOJIH SIBISICTCS SIBIICHUE
cBeTa.

1) unrepdepenumn

2) monspu3aniu

3) mubpakuum

4) nucniepcuu

165. Ha CcTeKIIHHYIO TIPU3MY HAlPaBHIU Jyd 0es1oro cBeta. IIpu mpoxoxaeHuH
CBeTa Uepe3 MPU3My HaOIIFOIAeTCs SIBICHUE cBeTa.

1) unrepdepeHuun

2) nucrnepcun

3) nudpaximu

4) mosspu3auuu
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166. [Tokazarenb NpenoMIICHNs CBETa UMEET HauOOoIbIIee 3HaUCHNE JUIsl CBETa C
CcaMOi KOPOTKOM JIJTMHOM BOJIHBI. YTOJI OTKJIOHEHHMSI JIyda CBETa B CTEKJITHHOU
IprU3Me IMeeT HanOouIbIIee 3Ha4YeHNE IS CBETA.

1) kpacHoro

2) romy6oro

3) skenToro

4) ¢uoneroBoro

167. Toka3areb IPEOMIICHUS CBETA UMEET HANMEHbBIIee 3HAYCHHE [JIs CBETA C
caMoii OOJIBIION IUTMHOM BOJIHBL YTOJ OTKIOHEHUS JIyua CBETA B CTCKIISIHHON
[pHU3Me UMEET HAUMEHBILEE 3HAYCHUE JUIS cBera.

1) kpacHoro

2) romy6oro

3) sKenToro

4) ¢uoneroBoro

168. 3aBUCHMOCTP TOKA3aTeIs MPEIOMIICHISI BEMIECTBA OT JUTMHBI BOJIHBI FITH
Y4acTOTHI HA3bIBAETCH ...

1) nonspusanueit

2) untepdepeHune

3) nucnepcueit

4) nudpakiueit

169. Ilpu momagaHuy COJTHEYHOTO CBETA Ha KaIUTK JOXKIsI 00pasyercs paayra. 1o
OOBSICHSIETCS SIBJICHUEM ...

1) nonsipusauu

2) nucniepcuu

3) unrepdepenimn

4) nudpakiyu

170. Ecnu yacToTa M3Iy4eHHs yMEHBIIMIACh B 2 pa3a, TO SHEprusl KBaHTA CBETA ...
1) yBenuuurcs B 2 pasa

2) He U3MEHHTCS

3) ymenbIuTCs B 2 pasa

4) yBenuuuTcs B 4 pasa

171. Ecii Maccy 4acTHIBI YBEITHIHUTD B 2 pasa, TO SHEPTHS STOH YaCTHIIHI . ..
1) yBenmuuwurcs B 2 pasa

2) yMeHBIIHUTCS B 4 pasa

3) He u3MeHHuTCS

4) yBenuuunTcs B 4 pasa

172. OTHOLIEHUE YHEPTHH, U3TY4AEMOM TEJIOM, K POIODKUTEILHOCTH U3ITyYSHUS
U IUIOIIA/H TeJla, Ha3bIBAeTCS _ CIOCOOHOCTBIO.

1) mosHOI JTydencTycKaTenbHO

2) CHeKTpabHOM JTy4eHCITyCKaTENbHOM

3) monHO# JTyYenoriomare IbHOH

4) crieKTpaIbHOM JIy4eHorIoImaTeIbHON

173. OTHOIICHHE TyIUCTOH YHEPTHH, TTOTIONIAEMO TEJIOM, KO BCEH Majaromeii Ha
HEro JIy4UCTOW SHEPTUH, Ha3bIBAETCS CIOCOOHOCTEIO.

1) noJHOM JIy4encnycKaTeIbHOM’

2) CHeKTPaTbHOM JTyIEHCITYCKaTENbHOM

3) MoJTHOI JTydenonIonaTeIbHOM

4) crieKTpaNbHOM Jy4enonIomarebHOM

174. ®opmynupoBka «ls Bcex Tex mpy JaHHON TeMIlepaType OTHOIICHNE
Jy4EeHUCITyCKaTeIbHON CIOCOOHOCTH TeJa K JIy4enorIOaTeIbHON CII0COOHOCTH
€CTb BEJIMYMHA TIOCTOSIHHAS, paBHAs JIy4EUCITyCKATEIbHON CITIOCOOHOCTH
a0COJIIOTHO YEpHOTO TeJa P TOH JKe TeMIepaType» OTpaxaeT (PU3NUECKHI CMBICIT
3aKOHa ...

1) Creana — Bonplmana
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2) Kupxrodda
3) Buna
4) Cronerosa

175. ®opmynupoBka «{IiHa BOTHBI, COOTBETCTBYIOIIAS MAKCUMYMY H3ITyUeHHS
abCOITIOTHO YEPHOTO Tela, 00paTHO MPOIIOPITMOHANIEHA €T0 aDCOTIOTHOM
TeMIepaType» oTpakaeT GU3HISCKUIA CMBICI 3aKOHa ...

1) Cretana — bosnbimana

2) Kupxrodda

3) Buna

4) CroneroBa

176. ®opmynuposka «llomHas tydenonomarenbHas CHOCOOHOCTh aOCOIIOTHO
YEepHOTO0 TeJla MPONOPUHOHAIbHAs YETBEPTON CTEIICHH ero aOCOTIOTHON
TEeMIepaTypbD» OTpaxkaeT (PU3NUECKUIT CMBICI 3aKOHA ...

1) Cretana — bosnbimana

2) Kupxrodda

3) Buna

4) Croneroa

177. Ecnu TepMoaMHaMHUYeCKasi TeMIIepaTypa abCOIIOTHO YEPHOTO Tea
YBEIMUYUTCS B 2 pa3a, TO ero SHepreTuyeckas CBETUMOCTh _ pas(-a).
1) yBenmuuutces B 2

2) yMEHBIIUTCS B 2

3) yBenuuurcs B 16

4) ymenpiutcs B 16

178. Ecnu sHEepreTHYecKasi CBETUMOCTh abCONIIOTHO YEPHOTO TENa YBEIUIUIACD B
16 pas, To ero TepMOAMHAMHYECKAs TeMIleparypa  pas(-a).

1) yBenuuunacse B 2

2) yBenuuunach B 16

3) yMeHbIIUIACh B

4) ymenpiunace B 16

179. SIBJISIETCS] J0Ka3aTeIbCTBOM KBAHTOBOM IIPUPOABI CBETA.
1) ®orosddexr

2) Judpaxums

3) Unrepdepenius

4) Monspusarus

180. SIBnenue B3anMOIENHCTBISI CBETOBBIX BOJIH C aTOMaMH BEIECTBA, B PE3YIIBTATE
KOTOPOTO 3HEPTHS CBETA MEPENaeTCs aTOMaM BEIECTBA; 3aKIIF0YaeTCs B
OCBOOOXK/ICHUHU DIIEKTPOHOB OT CBSA3M B aTOMAX U MOJIEKYJIaX 101 JIEHCTBHEM CBETA,
Ha3bIBAETCS ...

1) TeruIoBBIM H3ITyIEeHHEM

2) poroapexrom

3) athpexrom Kommrona

4) noMHUHECIIEHIHEN

181. DHeprus portoHa B sBIeHUU PoTOdPdeKTa pacxomyeTcs Ha ... (Beibepute Bce
BEpHBIC BapUAHTHI OTBETA)

1) HarpeBaHue BelecTBa

2) U3MEHEHHE BETMYMHBI 3aTUPAFOLIET0 HAPSKESHHS

3) coBepieHne paboThI BBHIXO1a

4) cooOIeHne HIEKTPOHY KHHETHYECKOM SHEPTUI

5) yMeHbIIICHHE YaCTOTHI U3ITYICHHS

182. B ombiTax CronetoBa ObUI0 OOHAPYKEHO, YTO KHHETUYECKasi SHEPTHUsl
ANIEKTPOHOB, BBUIETEBIINX C TIOBEPXHOCTH METAIIMYECKOH IIACTUHBI TIPH €€
OCBEIIIEHUU CBETOM, ...

1) He 3aBHCHT OT YaCTOTHI MTaIAIOLIETO CBETA

2) NTMHEWHO 3aBUCHUT OT YacTOThI A Ia0IIero CBeTa

3) nMHEeWHO 3aBHCUT OT HHTCHCHBHOCTH CBETa
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4) JIMHEHHO 3aBHCUT OT JUIMHBI BOJIHBI ITaJar0ero CBCTa

183. ®OTOTOK HACKIIEHHS [IPH YMEHBIIEHHHA HHTEHCUBHOCTHU MAIAIO0IIErO CBETA ...
1) yBeauuutcs

2) He U3MEHHUTCH

3) yMeHBIIUTCS

184. ®oTOTOK HACHIIICHUS NIPH YBEINICHUN HHTCHCUBHOCTH TaJAIOIIETO CBETA ...
1) yBenuuurcst

2) He U3MEHHTCS

3) yMeHbIIUTCS

185. OzuH U TOT e CBETOBOW TOTOK Ia/lacT HOPMaJIbHO Ha 3epPKaJIbHYIO U
a0COIIIOTHO YEPHYIO MMOBEPXHOCTh. OTHOIICHNE AaBJICHHS CBETA HA IIEPBYIO U
BTOPYIO TIOBEPXHOCTH PABHO ...

1)1/2

2) 1/4

3)4

4)2

186. Ecnu 3epkalibHYIO ITACTHHY, HAa KOTOPYIO MAaIacT CBET, 3AMCHHUTH Ha
3auepHEHHYI0 TOH K€ IJIONIA M, TO CBETOBOE JIABJICHHE ...

1) yBenuuutcs B 2 pasa

2) yMeHbIIUTCS B 2 pa3a

3) He U3MEHHTCS

4) ymenbLutes B 4 pasa

187. Ecnu 3a4epHEHHYIO [UIaTHHY, Ha KOTOPYIO ITaIacT CBET, 3AMCHHUTD Ha
3epKaJbHYIO TOH e IUIOIIA |, TO CBETOBOE JIaBICHHE . ..

1) yBenuumurcs B 2 pasa

2) yMEHbIIUTCS B 2 pas3a

3) He U3MEHUTCS

4) ymeHbIIuTcs B 4 pasa

188. OuH U TOT e CBETOBOW IOTOK IMa/lacT HOPMaJIbHO Ha a0COJFOTHO YEPHYIO U
3epKajlbHYI0 TOBepXHOCTh. OTHOIICHNE AAaBJICHUS CBETA Ha MEPBYIO U BTOPYIO
MTOBEPXHOCTHU PABHO ...

1) 1/2

2) 1/4

3)4

4)2

189. 3aKJII0YACTCS B Iepeade (POTOHAMH CBETa YaCTU CBOETO
HUMITYJIbCA SIICKTPOHAM aTOMa, U3-3a Yero W3MEHSETCS JUTHHA CBETOBOW BOJIHBI
(dhoToHOB.

1) ®orosddexr

2) TemnoBoe u3IydYeHHe

3) Dddexr Komnrona

4) laBinecHue CBETA

190. Bernaromuiics ¢paniry3ckuii puzuk JIyn ne Bpoiinp mpemroxut GopMyay,
ONPEACIISIONIYIO IJIMHY BOJIHBI, HA3BaHHOMH 3aTeM «BoJHOM A€ bpoiuis». BonHa ne
Bpoiing — 10 ...

1) OTHOIIEHHE CKOPOCTH CBETA K YACTOTE AJEKTPOMATHUTHOTO M3/ Iy4YEHUsI

2) BOJIHA, XapaKTEPU3yIOIas YIpyrue KojJeGaHuss B aToMax KPUCTaIHYECKOM
pereTKn

3) BoJIHaA, KOTOpast COOTBETCTBYET JIFOOOM YacTHIlE, 00IaMatonIell HMITYIbCOM

4) BoJiHA, BO3HUKAOLIAS B PE3YIIBTATE HAJIOKEHUS OTPAXKEHHBIX OT MPErpaj] BOJIH

191. Jlnuna BosHbI ne Bpoiins yBeanuutcs B 2 pasa, €ciid KUHETHYeCKast SHePTHst
MHKPOYACTHULIBI pasa.

1) ymenbuuTes B 4

2) yBenuuurcs B 4
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3) yBenuuurcs B 2
4) yMeHbpIINTCS B 2

192. Eciu 9acTHIIBI MIMEIOT OIUHAKOBYIO CKOPOCTbD, TO HAMMCHBIICH JJTHHON BOJIHBI
ne bpoiins obmamaer ...

1) HeiiTpon

2) mpoTOH

3) anmeKkTpoH

4) anba-yactuna

193. Ecnu yacTHIbl HIMEIOT OJMHAKOBYIO JUTMHY BOJIHBI ji¢ Bpoiis, To HauMeHbIei
CKOPOCTh 00JIaaer ...

1) ansda-yactuna

2) mpoTOH

3) anmeKTpoH

4) HeiTpoH

194. Ecnu 9acTHIBI IMEIOT OMHAKOBYIO CKOPOCTB, TO HAUOOIBIIEH IJITMHON BOTHBI
ne bpoiins obmamaer ...

1) HeiTpoH

2) mpoToH

3) anektpon

4) ansda-yactuiia

195. Ecnut yacTHIbl MMEIOT OIMHAKOBYIO JITMHY BOJIHBI Jie bpoiins, To Hanbonbiueit
CKOpOCTh 001aaer ...

1) ueitrpon

2) mpoToH

3) anexTpon

4) anbda-yactuia

196. CornacHo rumotese ae bpoiisist, ATHHa BOTHBI, OMKMCHIBAIOIIAs BOJHOBEIC
CBOJCTBA Telia, ONPEENACTCS €ro ...

1) sueprueit

2) pazmepom

3) o6beMoM

4) umIyIscom

197. lnuHa BoHEI e Bpoiing yacTuipl yMeHbIIIIACh BIBoe. CKOPOCTh ATOH
YaCTHUIIEI pasa.

1) ymeHbunace B 2

2) ymeHbIIuIach B 4

3) yBenuumiach B 2

4) yBenuunnace B 4

198. Jlnuna BostHbI e Bpoiisst yacTuilbl yBenuduiach Basoe. CKOpOCTh 3TOM
JACTHIIBI pasa.

1) ymeHbIIMIaCH B 2

2) yBenuumaach B 2

3) ymenbmunace B 4

4) yBenuuunach B 4

199. Kunerndeckast SHEPTHUst KIIACCUYESCKOM YaCTUIIBI YBEINYIWIACh B 2 pa3a. JinHa
BOJIHBI J1¢ bpoiins 3Toi yacTuib! pasa.

1) ymeHbIIHMIaCH B 2

2) yBeNNYUIACH B 2

3) ymeHbmunace B 4

4) yBenuunnacse B 4

200. 3 cooTHOIIEHHNS HEOIPEAEIEHHOCTEH KOOPANHATHI U UMITYJIbCa CIEAYET,
4To. ..

1) ecnit MBI 3HAEM UMITYJIBC MUKPOYACTHIIBL, TO €€ KOOPIUHATA CTAHOBHUTCS
HEOIpeeIeHHON
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2) cucrema, UMEIOIAsi HEKOTOPOE BPEMSI )KU3HH, HE MOKET ObITh
OXapaKTepU30BaHa ONPEEeIIEHHBIM 3HAYCHUEM SHEPTUU

3) eciii MBI 3HAEM MMITYJIEC MHKPOUYACTHIIBI, TO €€ YHEPTHUSI CTAHOBHUTCSI
HEOIpeIeICHHOM

4) crucrema, IMEIOIIasi HEKOTOPOE 3HAUYCHHE YaCTOThI, HE MOKET OBITH
OXapakTepH30BaHa ONPe/ICICHHBIM 3HAYCHHEM SHEPTHH

201. VI3 cooTHOIICHNS HEOTPEIEIEHHOCTEH SHEPTHH U HIMITYIIbCA CIEIYET, 9TO ...
1) ecnit MBI 3HAEM UMITYITBC MUKPOYACTHIIBI, TO €€ KOOPAUHATA CTAHOBHUTCSI
HEOIIpeeICHHON

2) cucteMa, IMEIOIIAsi HEKOTOPOE BPEMs KU3HH, HE MOXET OBITh
0XapaKTepH30BaHa ONPE/IeICHHBIM 3HaUCHUEM YHEPTHU

3) eciu MBI 3HAEM HMITYJIEC MHKPOUYACTHIIBI, TO €€ IHEPTHUsI CTAHOBHUTCS
HEOIpeAEICHHON

4) cucTema, IMCIOIAsi HEKOTOPOE 3HAYCHHUE YACTOTHI, HE MOXKET OBITh
0XapaKTepH30BaHa ONPEACICHHBIM 3HAUCHUEM YHEPTHA

202. VI3 cooTHOIICHNS HEOTPEACICHHOCTEH SHEPTHH U YaCTOTHI CIEIyeT, YTo ...
1) eciu MBI 3HAEM HMITYJIHC MHKPOYACTHIIBI, TO €€ KOOPANHATA CTAHOBHUTCS
HEOIIpeICICHHOU

2) cucteMa, IMEIOIIAsi HEKOTOPOE BPEMs KU3HH, HE MOXET OBITh
OXapaKTepHU30BaHa ONPEAEICHHBIM 3HAYECHUEM DHEPI UK

3) €CJIM MBI 3HAaEM UMITYJILC MUKPOYACTUIbI, TO €€ SQHCPIUA CTAHOBUTCA
HEOIpeeIeHHON

4) cucrema, UMEIOIIAsi HEKOTOPOE 3HAYCHHE YACTOThI, HE MOXKET OBITH
0XapaKTepH30BaHa ONPEICICHHBIM 3HaUCHUEM YHEPTHA

203. 13 cooTHOIICHUS HEOTIPEACICHHOCTEH SHEPTHUHA 1 YaCTOTHI CIEIYyeT, UTo ...
1) eciu MbI 3HaEM UMITYJIEC MUKPOYACTHIIBI, TO €€ KOOPJAUHATA CTAHOBUTCS
HeolpeAeaeHHON

2) cuctema, UMEIOIasi HEKOTOPOE BpeMsl )KU3HH, HE MOXKET ObITh
OoXapaKTepru3oBaHa ONPEACICHHBIM 3HAYCHUEM SHEPTrUn

3) €CJIM MBI 3HAEM UMITYJILC MUKPOYACTUIIbI, TO €€ SOHCPIHUA CTAHOBUTCA
HEOIpeleIeHHON

4) cucteMa, UMEIOIIAs HEKOTOPOE 3HAYEHHE YACTOTHI, HE MOXKET OBITH
OoXapaKTepru3oBaHa ONPEACICHHBIM 3HAYCHUEM SHEPTrUn

204. Ipeamnonoxerne 06 aToMax Kak HeJCIMMbBIX MEJIBYAMIINX YaCTHLAX BEISCTBA
BBICKA3all ...

1) Apucrorens

2) Menzeneces

3) demoxput

4) Pesepdopa

205. IPEJICTABUIT MOJIENb CTPOCHHUS aTOMa B BUJIE 11apa, 3alI0THEHHOTO
TIOJIOKUTEITBHO 3apsHKCHHO JKUIKOCTHIO, B KOTOPYIO BKPAILICHBI OTPUIATETbHbIC
BIIEKTPOHBI, TIOJOOHO U3IOMY B KEKCe.

1) MeHneneen

2) Pesepdopn

3) Tomcon

4) lemokput

206. TIPEUIOKIT SIIEPHYIO (TUIAHETapHYI0) MOJIENb aTOMa: BOKPYT
MOJIOKHUTENILHOTO 51/Ipa 1O 3aMKHYTBIM OpOHMTaM JIBHXKYTCS DJIEKTPOHBI, 00pa3yst
AIIEKTPOHHYIO 000JIOUKY aToMa.

1) MeHnenees

2) Peszepdopn

3) /. Tomcon

4) Jlemokput

207. Ha ocHoBaHuu uccieJ0oBaHus sIBJICHUA PACCECAHUA anb(ba-qacn/lu npu
IMPOXOXKACHNH U€PE3 TOHKUEC CJIOU BCUICCTBA Pe3ep(1)0p,u caeiaa BbIBOI, 4YTO ...
1) aJ'II)(I)a-LIaCTI/IIILI SABJISIIOTCSA sIIpaMy aToMa rejivsd, MMCSroniero BTOpOI7[

63




MOPSAKOBBIN HOMEp B Tabiuie MeHnaeneepa

2) anbda-pacna SABISETCS MPOIECCOM CaAMOIIPOU3BOIBHOTO MPEBPAIICHUS sIIpa
OJIHOTO XMMHYECKOTO DJIEMEHTA B SIIPO APYrOro 3JIeMEHTa

3) BHYTpH aToMa UMEETCS MOJIOKHUTEIBLHO 3apPSKEHHOE SIPO OYEHb MaJEHBKUX
pa3MepoB, BOKPYT sIIpa BPAIAIOTCs SIEKTPOHBI

4) nipu anbha-pacnase aTOMHBIX SIIEp BBIAEISCTCS sACPHAS SHEPTUS, 3HAYHUTEIHHO
OopIas, 4eM B IFOOBIX XUMUYECKIX PeaKIUsIX

208. CriocoOHOCTh aTOMa K N3JTYYSHHIO ¥ HOIIOUIEHUIO (POTOHOB MPaBHIILHO
OITHCHIBACT BBICKA3bIBAHHE ...

1) aToM MOXET MOTMIONIATh U H3Iy4arh (HOTOHBI C 000 YaCTOTOMU, HE 3aBUCHMO OT
COCTaBa BEIECTBA

2) aTOM MOXKET TOTJIONIATh (POTOHBI € JIFOO0H YaCTOM, H3ITydaTh (POTOHBI JIHIIIb C
HEKOTOPBIMH OIPE/ICTICHHBIMI 3HAYCHHSIMHU 4aCTOTHI

3) aToM MOXKET IOMIONIATh POTOHBI JHIIb C HEKOTOPBIMH OIPEICTICHHBIMH
3HAYEHUSAMH YaCTOTHI, H3JIy4aTh (POTOHHI C JIFOOOH 9acTOTOM

4) aTOM MOXET M3JTy9aTh U MOMIOMATE POTOHBI TOJIBKO C HEKOTOPBIMH
OMPEACIICHHBIMY 3HAYCHUSIMH 9aCTOTHI

209. [pu nepexome dICKTPOHA C AATBHETO OT SAPa SHEPTreTHISCKOTO YPOBHSI Ha
ONMXHUH K SIIPY SHEPTETHUCCKUI YPOBEHb aTOM 9NEKTPOMArHUTHBIC
BOJIHBL.

1) uznyvaer

2) He u3NyJaeT

3) momormaer

4) He moromaeT

210. IIpu nepexoze IEKTPOHA ¢ GIMIKHETO K APy YHEPTeTUIECKOrO YPOBHS Ha
JaIbHUI OT sIApa SJHEPreTUYCCKUM YPOBEHD aTOM 9JIEKTPOMArHUTHBIE
BOJTHBL.

1) uznydaer

2) He u3NTyJaeTt

3) momormaer

4) He moryoaeT

211. DHepreTH4ecKue YpPOBHH AIIEKTPOHA B aTOME, pa3Mep EKTPOHHOTO obiIaka
ompenensieT KBaHTOBOE YHCIIO.

1) rmaBHOE

2) opburansHoe

3) MarauTHOE

4) cuuHOBOE

212. OpueHTaIUIO 3JIEKTPOHHOTO 00JlaKa B MPOCTPAHCTBE XapakTepu3yer
KBaHTOBOE YHCIIO.

1) raBHOE

2) opburansHoe

3) maruuTHOE

4) crinHOBOE

213. ®opMy 3IIEKTPOHHOTO 00NIaKa XapaKTepu3yeT KBaHTOBOE YHCJIO.
1) rmaBHOE

2) opburansHoe

3) MarauTHOE

4) crimHOBOE

214. CoOCTBEHHBI MEXaHUUECKUIT MOMEHT XapaKTepH3yeT  KBAHTOBOE YKCJIO.
1) raBHOE

2) opburansHoe

3) MarHuTHOE

4) cinHOBOE

215. TnaBHOE KkBaHTOBOE 4yKCiIO n=1. OpOHUTaNIEHOE KBAHTOBOE YUCIIO PABHO ...
11
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2)0
3)2
4)-1

216. I'maBHOE KBaHTOBOE UnCIIO n=2. OpOHUTANEHOE KBAHTOBOE YUCIIO PABHO ...
1)1
2)0
3)2
4)3

217 I'maBHOE KBAaHTOBOE YHCIIO Il:2. MakcuMaiibHO€E KOJIUYECTBO DJICKTPOHOB 1A
JaHHOT'O COCTOSAAHHMS PAaBHO ...

1)2

2)4

3)6

4)8

218. I'maBHOE KBaHTOBOE YKCIIO n=1. MaKkcHMaIbHOE KOMUIECTBO IEKTPOHOB IS
JAHHOTO COCTOSIHUS PaBHO ...

1)2

2)4

3)6

4)8

219. 'maBHOE KBAaHTOBOE YKCIIO N=3. MaKCUMaJIbHOE KOJIUYECCTBO IEKTPOHOB ISt
JIAHHOTO COCTOSIHHS PABHO ...

1) 32

2) 18

3)8

4)2

220. ['maBHOE KBAaHTOBOE YMCIIO XapaKTCPHU3YeT ...

1) opueHTaNHIO YIEKTPOHHOTO 001aKa B IPOCTPAHCTBE
2) hopMy 3mMeKTpOHHOTO 00TaKa

3) pa3Mmepbl AMEKTPOHHOTO ObTaKa

4) coOCTBEHHBIM MEXaHUYECKUI MOMEHT

221. OpOuranbHOE KBAHTOBOE YHCIIO XapaKTePHU3YeT ...
1) opueHTaLHIO AIEKTPOHHOrO 00IaKa B IPOCTPAHCTBE
2) GopMmy 31MeKTPOHHOTO ObIaKa

3) pa3mepsl AIEKTPOHHOTO 00IaKa

4) coOCTBEHHBII MEXaHUYECKUIl MOMEHT

222. MarautHoe KBaHTOBOE YHCJIO OMPECIIsCT ...

1) opueHTanHIO IEKTPOHHOTO 001aKa B IPOCTPAHCTBE
2) hopmy ammeKTpOHHOTO 00TaKa

3) pa3Mepbl AMEKTPOHHOTO ObIaKa

4) coOCTBEHHBIM MEXaHUYECKUI MOMEHT

223. CiuHOBOE KBaHTOBOE YHCJIO OMPEICIISeT ...

1) opueHTaNHIO AIEKTPOHHOTO 00J1aKa B MPOCTPAHCTBE
2) GopMmy 31MeKTPOHHOTO ObIaKa

3) pa3mepsl AIEKTPOHHOTO 00IaKa

4) coOCTBEHHBIM MEXaHUYECKUI MOMEHT

224. TTopsinKOBBI HOMED dIEMEHTa B Tabiuie MeHeaeeBa MO3BOJISET ONPEACTUTh
yucio... (Beibepure Bce BepHBIE OTBETHI)

1) sneKkTpOHOB B aTomMe

2) HYKJIOHOB B sIIIpe

3) mpoTOHOB B siape

4) sneMeHTapHbIX YaCTHUIL

5) HeWTPOHOB B sizipe
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225. ATOMHBIN BEC ANIEMEHTa ONPEICIIACT YUCO. . .
1) 51eKTPOHOB B atome

2) HEHUTPOHOB B sAape

3) IPOTOHOB B sAApE

4) HyKJIOHOB B sIpE

226. Ucmyckanne HE COTPOBOXKIAETCS M3MEHEHHEM 3apsI0BOTO H
MacCOBOT'0 YHCIIa aTOMHOTO SI/Ipa.

1) anbda-yacTuipr

2) ramMMa KBaHTa

3) Gera-yacTHIIBI

4) HeitrpoHa

227. Amptha — pacnan npencTaBisieT co00i MOTOK ...
1) snexkTpoHOB

2) HEWTPOHOB

3) npoTtoHOB

4) simep aroma reust

228. bera MuHyc - pacnaj pecTaBisieT coO0i MOTOK ...
1) snekTpoHOB

2) HEWTPOHOB

3) mpoToHOB

4) simep aTOMOB Teust

229. OnvH 13 BUAOB PaJIHOAKTHBHOTO H3ITYyUYEHHS MPEACTABIIET cO00M MOTOK
OBICTPO IBIKYIIUXCS DIIEKTPOHOB. ITO _ M3JydYCHHE.

1) ramma

2) anbda

3) bera MuHyC

4) Gera IUIIOC

230.Ilpu  pacnane MaccoBoe YMCIIO siipa aToMa yMeHblIaeTcs Ha 4, a
3apsZI0BOC YHCIIO Ha 2 3JIEMEHTAPHBIX MOJOKHUTEIbHBIX 3apsiia.

1) ramma

2) anbda

3) bera MuHyC
4) Gera IUIIOC

231.Tlpn ___ pacmajie MaccoBO€ U 3apsI0BOE YUCIIO HE H3MEHSIOTCS.
1) ramma

2) anbda

3) Gera MHUHYC

4) Gera moC

232. B pesysbrare 3JIeKTPOHHOTO OeTa-pacmaja sapa aroMa 3JIeMEHTa ¢ 3apsI0BbIM
YHCIIOM Z TIOYYaeTCsI PO aTOMa JIEMEHTA C 3aPSIIOBBIM YHCIIOM ...

nz-2

2)Z+1

3)Z2-1

4)Z+2

233. AToMHOE S1p0, BO3HHKAIOIIEE B pe3ynbTaTe anbga-pacnasa sapa aromMa
3NIEMEHTA C 3apS0BBIM YHCIOM Z, 001agaeT 3apsaJ0BbIM YHCIIOM ...

1)z-1
2)Z2-2
3)Z-4
4)Z+1

234. AtoMHOe S1po, BO3HHKAIOIIEE B pe3yibTaTe anbga-pacnaja sapa aroMa
3JIEMEHTa C MaCCOBBIM YHCIIOM A, 00J1a1aeT MacCOBBIM YUCIIOM ...

HA-1

2)A-2
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HA-4
HA+1

235. HepacrniaBummucst, 4epes HHTEPBaJl BpEMEHH, PaBHbIN 1 mepruoay
nosypacmnaja, ocraHercsi % paauoaKTHBHBIX aTOMOB BeIECTBA

1) 33

2) 25

3) 75

4) 50

236. Uepes uHTepBall BpeMEHH paBHBIN | mepuoay nomypacnaza pacragercs %
PaaroaKTUBHBIX SJIEp BELIECTBA.

1) 33

2) 25

3) 75

4) 50

237. HepacnaBmmMucs, uepe3 WHTEpBaJl BpeMeHH, paBHBIN 1/2 mepuona
HoJypacmaza, OcTaHeTcsl % paJuoaKTHBHBIX aTOMOB BEILIECTBA.

1) 33

2) 25

3) 75

4) 50

238. Uepes unTepBas BpeMeHH paBHBIH 1/2 meproja noiypacnana pacuajaeTcs
% pagMoaKTHBHBIX SEP BEIIECTBA.

1) 33

2) 25

3) 75

4) 50

239. B nporiecce CHIBHOTO B3aMMOICHCTBUS PUHUMAIOT YUACTHE ...
1) dhoronst

2) HEWTPOHBI

3) anmeKTpOHBI

4) HelTpUHO

240. B npouecce 21eKTpOMarHuTHOro B3anMozeiictus HE npunumMaroT ydacrwe. . .
1) HeTpoHbI

2) poToHsI

3) anekTpoHsI

4) npoTOHBI

241. B nporecce cnadoro B3aumoeiicteust HE npuauMaroT yaactue ...
1) snexTpoHbI

2) oTtoHsI

3) HeHTPOHBI

4) mpoTOHBI

242. B npouiecce 3IeKTPOMAarHUTHOTO B3aUMOICHCTBHS IPUHUMAIOT YIACTHE ...
1) HeTpoHbI

2) HEUTPHHO

3) aHTHHEHTPHUHO

4) mpoTOHBI

243. TI03UTPOH SIBISCTCS AHTHYACTUIICH [T0 OTHONICHHMIO K ...
1) nporony

2) HeWTpOHY

3) anexTpoHy

4) potony

244, TlepeHOCYMKAMHU FPAaBUTALIMOHHOTO B3aUMOJCHCTBHUS CUMTAKOTCS ...
1) rpaBUTOHBI
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2) doTtonsl
3) m1rooHbBI
4) 6030HBI

1) rpaBUTOHBI
2) (oToHsI
3) DIH0OHBI
4) 6030HBI

1) rpaBUTOHBI
2) oTtoHsI
3) DIH0OHBI
4) 6030HBI

1) rpaBUTOHBI
2) (oToHsI
3) DIr0OHBI
4) 6030HBI

245, TlepeHOCUMKAaMU IEKTPOMArHUTHOTO B3aUMOICHCTBHUS CIUTAIOTC ...

246. HepeHOC‘H/IKaMI/I CHJIBHOI'O B3aHMOZ[eI71CTBHH CUHUTAKTCA ...

247. TlepeHoCcUnKaMu cI1a00TO B3aUMOACUCTBHS CIUTAIOTCH .. .

[To pesympraraM TecTa OOy4YAIOMIEMYCS BBICTABISICTCS OIEHKA «OTIUYHO», «XOPOIIOY,
«YIOBIIETBOPUTEIBHO» WU  «HEYIOBICTBOPUTEIBHO», COIMIACHO CIEAYIOUUM  KPHUTEPUSIM

OLICHUBaHUSA
IIxauaa Kpurtepuu onenuanus (% npaBWIbLHBIX 0TBETOB)
Orenka 5 (OTIIMYHO) 80-100
Orenka 4 (xoporo) 70-79
Orenka 3 (YIOBICTBOPUTEIILHO) 50-69
Onenka 2 (HEYIOBJIETBOPUTEIHHO) Mmenee 50
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JIMCT perucrpanym usMeHeHH i

Hone Howmepa nucros OcnoBanue ans | [lonmuce | Pacmmdposka Jlata
P I amene | moBbix aAHHYII BHECEHUS MOJITHUCH
HU3MEHE . BHECEHHUS
HHBIX HUpoBa W3MEHEHU U
HUSA U3MEHEHUS
HHBIX
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