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1. Ilnanupyemble pe3yabTaThbl 00y4eHHUSs 10 AUCHMUILINHE,
COOTHEeCeHHbIE ¢ IJIAHMPYEeMBbIMH pe3yabTaramMu ocsoenus OITOII

1.1. Hean 1 3212494 AU CHUNJINHBI

bakanasp mo Hanpasienuro 36.03.02 300TeXHHs JOJDKEH OBITH MOJATOTOBJICH K PEIICHUIO
3aa4 npo(hecCHOHANTBHOM IeITETbHOCTH MPOU3BOACTBEHHO-TEXHOJIOTHYECKOTO THIIA.

Heap qucuumiuHbl — GOpMUPOBAHHUE TEOPETHUYECKUX 3HAHUM, MPAKTHUYECKUX YMEHUU U
HABBIKOB B 00JIACTH (PU3UKH, HEOOXOAMMBIX JUIS PEIICHUS KOMIUIEKCHBIX 3a7a4 10 OpTaHU3alud
NPOU3BOACTBA U  THepepadoTKe CeIbCKOXO3SHWCTBEHHOW MPOAYKUMH B  COOTBETCTBHUH 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 pabOTBI ¢ TpubopamMu Hu  00OpymroBaHUEM (hHU3HUECKOI
1ab0paTopuu; HAaBBIKOB UCIOIb30BaHMS PA3IUYHBIX METOIUK (PU3NUECKUX U3MEPEHHUI 1 00paboTKU
AKCIIEPUMEHTAIBHBIX IAHHBIX; HABBIKOB IIPOBEACHUS aJIEKBATHOTO (PU3HUYECKOTO MOJCITUPOBAHHUS.

- MPUMEHEHHE B CBOCH MPAKTUYECKON NEATEIbHOCTH 3HAHUK MO (U3MKE Ui PEIHICHUS
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
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aKaJeMUUYecKux Jaca (nanee yacon). JlucuuminHa uzyqaercs B 1 u 2 ceMecTpe.

3.1. Pacnipenesnienne o0bemMa TMCHUIIMHBI 110 BUAAM Y4eOHOMH patoThl

Bun yae6HO# paboThI

KonuuecTBo yacos

KonTakTHas pabdora (Bcero) 22
B mom uucne:
Jlexyuu (J1) 8
Jlabopamopmuvie 3auamus (J13) 14
Konmponv camocmosmenvnou pabomoi (KCP) -
CamocTosiTesibHasi padora odydarommuxcs (CP) 113
KonTpoJb 9
Hroro 144
3.2. Pacnipeesienne yueOHOro BpeMeHH 10 pa3jaejiaM M TeMaM
B TOM YHCIIC A
Ne i Bcero KOHTaKTHas paboTa g
oMbl aMMEHOBaHHUE Pa3zielia U TeMBI 4ACOB CP z
J J3 KCP g
1 2 3 4 5 6 7 8
Paznen 1. Mexanuka
1.1 Marepus. JBmxenue 3 3 X
12 W3mepenune nuHENHBIX pa3MepoOB 2 2 X
peIMETOB
13 V3mMepeHne NpoMeXyTKOB BPEMEHH 3 3 X
CEKYHIOMEpPOM
1.4 DJIeMEeHTHI MOCTYNATEIFHOTO ABIKCHUS 2 2 X
15 [IpoBepka 3akOHA COXpAaHEHHS UMITYIIbCa 3 3 X
1.6 3axonsl HetotoHa. CHitel B mpupose 3 3 X
1.7 DJIeMEeHTHI BpalaTeabHOTO JBUKCHUS 4 4 X
18 W3y4enne 0CHOBHOTO 3aKOHA JIMHAMUKH 3 3 X
BpalleHHs
1.9 DneMeHTHI KoJle0aTesIbHOE JBIKEHUE 3 3 X
HccnenoBanue konebaTeapHOTO
1.10 JIBHDKEHUsI, U3MEPEHHE YCKOPEHHMsI 2 5 <
cBOOOJTHOTO MAJACHUS IPU TOMOIIN
MasiTHHKa
1.11 MexaHH4YeCKHe BOJHBI 3 3 X
112 OCHOBBI CIIEIMATIBHON TEOPUH 4 4 «
OTHOCHUTEJILHOCTH
Paszzen 2. MonekyisipHast GU3UKa U TEPMOIMHAMHKA
21 OCHOBBI MOJICKYJISIPHO-KHMHETHYECKOM 2 5 <
TeopuH. SIBIeHHs epeHoca
2.2 MoekyssipHBIC SBICHUS B ra3ax 4 4 X
2.3 MoeKyssipHBIC SBICHUS B KHJIKOCTSIX 3 3 X
2.4 UccnenoBanne TedeHUs BI3KOM HKUIKOCTH 2 2 X
HccnenoBanue CBOWCTB MOBEPXHOCTHOTO
25 CJIOS KHUAKOCTH, H3MEPEHHE 3 3 X
k03¢ duIIIeHTa TOBEPXHOCTHOTO
HATSKESHHS JKHIKOCTH
2.6 MonekynsipHble SIBICHHsI B TBEPJbIX TeIaxX 3 3 X
2.7 W3yuenue 3akoHa ['yka 3 3 X
2.8 HccnenoBanue Monyst ynpyrocTu 3 3 X
2.9 IlepBoe Hauan0 TEPMOAUHAMUKH 4 4 X
2.10 Bropoe Hauano TepMOJUHAMUKU 3 3 X
Pasnen 3. DnexkTpu4yecTBO U AIEKTPOMArHETU3M
3.1 DneKTpuuecKoe Nojie B BAKyyMe 2 2 X
3.2 BemectBo B 3J1€KTpUYECKOM TTOJIE 3 3 X




Onexrpuueckue nenu. Vzmepenue
3.3 (U3MYECKUX BEINYUH PUOOpaMH C 3 3
0003HaYEHHBIM KIJIACCOM TOYHOCTH
34 ITocTostHHOE MarHUTHOE MOJIE B BAKyyMe H 3 3
BEIECTBE
35 HccnenoBanne MarHUTHOTO HOJIS 2 2
MOCTOSTHHOTO MarHuTa
36 JiBrKeHHe 3apsKeHHBIX YacTHIl B 4 4
JNMEKTPHYECKOM M MArHUTHOM II0JIE
3.7 [ToCTOSIHHBIN STIEKTPUIECKAN TOK 4 4
HccnenoBanne 3MeKTPONPOBOTHOCTH
3.8 MOy TIPOBOAHUKOB. M3ydeHne 3 3
TIOJIYTIPOBOAHUKOBOTO JIHOJIA
39 3J‘IeKTpOMaF}-II/ITHa$I HHIYKIHS 3 3
NIepeMEHHBIH AJIEKTPUIECKUI TOK
HccnenoBanye nepeMEHHOIO U
3.10 BBINPSIMIIEHHOTO TOKA IIPU ITOMOIIU 2 2
ocuwniorpaga
3.11 DIeKTpOMarHuTHOE 1oJie 4 4
Pasnen 4. OnTuka
4.1 OCHOBBI F€OMETPUYECKON ONTUKH 4 4
42 W3mepenune pa3MepoB MaJIbIX 0OBEKTOB 2 5
IIPY TIOMOLIH MUKPOCKOTIA
43 W3mepenue npenena paspeiieHus 3 3
ONTHYECKOTO MpUbopa
4.4 Jucnepcus 3 3
4.5 BonHoBbIe cBolcTBa cBeTa 2
HccnenoBanne BOJTHOBBIX CBOICTB CBETa,
4.6 HU3MEpeHHUe JUTNHBI CBETOBOH BOJHBI TIPH 3 3
MIOMOIIN TU(PPAKIMOHHON PEIIETKH
47 I'pamynpoBka cieKTpocKomna 3 3
HCCIIE0OBAHNE CIEKTPOB
W3zydenne nonsipumMerpa, i3MepeHne
4.8 KOHIICHTPAIIUH PaCTBOPOB ONITHYECKU 2 2
aKTHUBHBIX BEIIECTB
4.9 KBaHTOBEIE CBOWICTBA CBETA 4 4
Paznen 5. KanroBas ¢u3nka. ®u3nka atoMa H aTOMHOTO sIpa
5.1 OCHOBBI KBaHTOBOW MEXaHHUKH 4 4
5.2 OCHOBBI aTOMHOM (hU3HUKH 3 3
53 OcHOBBI (PM3UKH aTOMHOTO 51/1pa U 4 4
9JIEMEHTAPHBIX YaCTHII
Kontpons 9 X X
OO6111as TPYI0EMKOCTh 144 14 113




4. CTpPyKTypa U cofepKaHue JUCHUIIIMHBI

4.1. Conep:xkanue JUCHUNIMHBI

Pasnen 1. Mexanuka

Marepus. /IBukenue

Marepus. Buael marepuu: BelecTB M 1oJie. BHUIbI B3aMMOJEHCTBHN: IPaBUTALMOHHOE,
AJIEKTPOMarHuTHoOe, cinaboe, cuibHOe (snepHoe). JIBmwxkenue. DopMbl ABMKEHUS MaTepuu:
du3nueckas, XUMU4ecKas, OMOJIIOTHYecKasi, coluanbHas. B3auMocBsa3p GopM IBHXKEHUS MAaTEpUU.
®dusuka. Bzaumocssa3s Gusnku ¢ mpodeccueii.

DJIeMEHTBI OCTYNATEeIbHOI0 IBUKECHUS

Cucrema orcuera u cucrema koopauHar. Panmyc-sextop. Tpaekropus. Ilyts.
Ilepememienue. Bektop mnepememenus. CpenHsss CKopocTb. MTrHOBEHHasi CKOpOCTh. BekTop
ckopoctu. Cpeanee yckopenne. MruoBeHHOe yckopeHue. Bekrop yckopenus. 3akonsl HproToHa.
Macca. Cuna. Bektop cwibl. Wmnynbc. Bekrop wumnynbca. 3akOH COXpaHEHUS HWMIYIIbCA.
OCHOBHOE ypaBHEHME [IMHAMUKHM IOCTYNaTeIbHOro JABMKeHUsA. KuHeTnueckas sHeprus.
[lorennmansHass oHeprus. IlonHas MexaHuWyeckas OSHEpPrus. 3aKkOH COXPAHEHUs IOJHOU
MeXaHH4YEeCKOH 3Hepruu. PaboTa mocTostHHOM cuitbl. MOIIHOCTB.

DJIeMeHThI BPaIaTeJIbHOI0 ABHKEHHUS

VYron nosopora. CpenHsisi ymioBas CKOpPOCTb. MTHOBEHHas yIJIOBasi CKOpOCTh. Bekrop
yroBoi ckopocTH. CpenHee ymioBoe YCKOpeHHe. MrHOBEHHOE YIIIOBOE YycKopeHue. BekTtop
YIJIOBOTO yCKOpeHHs. LleHTpocTpeMuTenbHOe, TAHTEHIMAJIBHOE U IIOJHOE yCKOpeHus. Bpamienue
TBEPAOTO Tejla BOKPYI HENOJABMKHOM ocu. MoOMEHT ummyinbca. Bexkrop MoOMeHTa ummynbca.
Mowment mHepuuu. Teopema Ilrelinepa. MomeHT cuibl. Bexktop momeHTta cuibl. Ilnedo cuisl.
OCHOBHOE ypaBHEHHME BpallareIbHOTO ABMXKEHUSA. KHHeTHueckas »HEprus Bpallarollerocs Teja.
[TonHas MexaHWYECKasi SHEPrus BPALIAIOIIETOCs Tejla. 3aKOH COXPaHEHUs MOJHONM MEXaHWYEeCKOU
SHEPruu Bpaiarouierocs rena. Pabora mocTosHHOM CHITBL.

DJIeMeHTBhI K0/1e0aTeJIbHOT0 ABUKeHH S

[lepuognueckue koneOanus. ['apmoHuueckue KojeOaHusa. YpaBHEHHE TapMOHHYECKHX
koneOanmii. Cmemenune. Yacrora. Ilepmon. Amrummryna u (asza. OmpeneneHue aMIUIATYIbl U
HayalbHOU (hazbl KoeOaHW W3 HadalbHBIX yclOBUH. Bunabl konebaHuii W MX ypaBHEHUS.
[IpyKMHHBI MasTHUK. YpaBHEHHE [BWXKCHHsA IPYKMHHOIO MasTHUKA. Yacrora W HepuUOn
KoneOaHul TPYKUHHOTO MasTHUKA. DU3NUYecKUid M MaTeMaTU4eCKUd MAasTHUKU. YpaBHEHHS
JIBUKEHMSI (PU3MYECKOTO M MareMaTHMYecKoro MasTHUKOB. YacTtora M mepuoa KojeOaHui
(GU3M4EeCcKOro 1 MaTeMaTHYECKOr0 MasiTHUKOB.

Mexannuyeckue BOJHBI

BonHoBo#l mpouecc. YcioBUS BO3HUKHOBEHUS MEXAaHWYECKOM BOJHBL. JlJIMHA BOJIHBI.
CkopocTh pacnpocTpaHeHus BoiHbL. YacTtoTa BOSHBI. B3anMOCBS3b UIMHBI BOJIHBI, CKOPOCTU H
qacToTel. MHTeHCHMBHOCTb. CBOICTBA MEXAaHMYECKMX BOJH: OTPaXEHHE, IPEIOMIICHHE
(pedpakmusi), mornomeHue, wuHTepdepeHius. TuUMbl MEXaHWYECKHX BOJH: MPOJOJBbHBIC,
HoTnepevHsble, IIoCcKue, chepuyeckue, Oeryume, CTosume.

OcHOBBI CIeNMAILHON TEOPUH OTHOCUTEIBHOCTH

[Ipyauun otHocutenbHOCTH ['anmunes. OCHOBHOE NOJIOKEHHE TEOPUU OTHOCHTEIBHOCTH.
[Toctynaret CTO Oiinmreiina. [IpeobpazoBanus JlopeHna. PensTUBUCTCKUN 3aKOH CIIOKEHUS
ckopocTe. (OCHOBHOM 3aKOH PEIATUBUCTCKOW JHMHAMUKM MarepuaJbHOM TOYKU. 3aKoH
B3aUMOCBS3M MEXIY MacCOM U CKOPOCTBIO. 3aKOH B3aMMOCBSI31 MacChl M SHEPTUH.

Pazgesn 2. MoJiexyasipHasi pu3znka ¥ TEepMOIMHAMMKA

OcHoBBI Mos1eKyIsIpHO-KUHeTH4YecKoil Teopuu (MKT). SIBiienus nepenoca

OcHoBHoe ypaBHeHne MKT nins uneansHoro rasza. YpaBHEHHE COCTOSIHUS MJI€AIbHOTO rasa.
VYpaBuenue MenpaeneeBa-Knaneiipona aiist uaeansHoro rasza. [loctossnaas bonbimana. @usnyeckuii
cMmbicn noctostHHOM Bbonbuimana. [lepBoe nonoxkenne MKT. Monekyna. Atom. Bropoe nonoxenue
MKT. Bpoynosckoe aBmxenue. J[duddysus Bemect. Tperbe mnonoxkenue MKT. I'padux
3aBHCUMOCTU CHJIBI B3aUMOJEHCTBHS OT PAaCCTOSHHMS Mexay Mosekyiaamu. HambGonee BeposiTHas
ckopoctb. CpenHsas KBaapaTuuHas ckopocTh. CpenHsis apudmernyeckas ckopocTb. Kpupas
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pacnpeneneHuss MOJIEKYIl MACaIbHOIO ra3a mo ckopoctaM. lloHatne «sBieHus nepeHoca». 3aKkoH
Quka. [lpumeps! auddy3un BemECTB, HAXOMAMIMXCS B PA3IMYHBIX arperarHbIX COCTOSHUSX.
TeronpoBogHocTh. 3akoH Dypre. [lpumepsl TEmIONPOBOAHOCTU. BS3KOCTH WIIM BHYTPEHHEE
tpenue. 3akoH HeroToHa. KoadduimeHT BA3KOCTH KaK XapaKTEPUCTHUKA CBOWCTB KHIKOCTEH.

MoJiekynsipHbI€e BJICHHA B TeJ1axX

[TonsaTne «razoo0pa3Hoe COCTOsIHHE BemecTBay. M3orepmudeckuii mpomecc. 3akon boitns-
Mapwuorra. ['paduku nzorepmudeckoro npoiecca. Mzobapuueckuii mpomecc. 3akoH [eii-Jlroccaka.
I'paduxu wu3obapuueckoro mnpomecca. M3oxopuueckuit mnporecc. 3akon Ilapmsa. ['paduxu
U30X0puYecKoro mpouecca. Anunadarusiii nponecc. YpasHenue Ilyaccona. I'paguxu agnabarHoro
npouecca. [loHATHE <OKHUAKOE COCTOSHME BEIIECTBAa». XapaKTep MOJIEKYISIPHOTO ABW)KCHUSA B
KUJIKOCTSIX. [IOBEpXHOCTHBIN CIIOM B KUIAKOCTAX, MOJIEKYISIPHOE JABIECHUE U ITOBEPXHOCTHOE
HartsbkeHue.  KoaduuueHT noBepXHOCTHOro HarskeHMs. CMauumBaHME M HECMauuBaHME.
Kanwmmuisipasie siBnenusi, popmyna bopemnmu-Xiopena. [lonsarue «TBepaoe COCTOSHHE BEIIECTBAY.
Kpucramimyeckue u amopdHble TBepble Tejaa. XapakTep MOJIEKYISPHOTO ABMKEHHS B TBEPIBIX
tenax. Ilonarue «nedopmanmsi», ee BuAbl M TUNBL. 3akoH [yka. Moaynab YHOpyroctu Kak
XapaKTEePUCTHKA CBOMCTB TBEPABIX TEIl.

IlepBoe Ha4Ya/10 TEPMOAUHAMHUKH

Tepmonunamuka. TepMmonnHammyeckas cucrema. TUIbl TEPMOAMHAMUYECKHX CHCTEM.
TepmonnHamuueckue apaMeTphl. TepmonnHamuueckoe COCTOSIHHE CUCTEMBI.
TepmoauHamuueckuii npornecc. Buasl TepmoauHaMuueckux InpoueccoB. Temmeparypa. Cpenuss
KAHETHYECKasi PHEPTusl JBWDKEHUS Mojekyna. Yucnmo cremeHeid cBoOonmsl. BHyTpeHHSS >HEpTUs
OZTHOrO MOJIs ra3a M Jiro0oi macchl raza. CrnocoObl M3MEHEHHsT BHYTPEHHEH SHEPIUU CHCTEMBI.
@u3nuecKuii CMBICI IEPBOIO  3aKOHA TepMOAMHAMUKH. IIpumMeHeHue 1mepBOro 3akoHa
TEPMOIMHAMUKH K H30IIPOLIECCAM.

Bropoe Haya/10 TepMOAMHAMUKH

[ToHsATHE «TEIUIOBBIE ABUTATEIN». YCTpOHCTBO TeruioBoro aAsurarens. [lukn Kapuo. Pabora
terioBoro aBurarens. KosadduuueHt mnone3Horo JeHcTBUS TeIioBoro Asurarens. llyru
noBbiieHuss KIIJ[ TtermoBoro nBurarens. [lomsitue «oHTponus». Ilonarue «oOpaTumblit
TEPMOJMHAMUYECKUN MPOLECC». OHTPONMSI H30JIMPOBAHHOM CHCTEMbl IpU  OOpaTuMOM
TepMOAMHaMU4eckoM mpouecce. IloHsATHe «HEoOpaTUMbI TEpMOAMHAMHYECKUH IPOLIECCH.
OHTponUsT H30JIMPOBAHHOM CHUCTEMBl IPU HEOOPAaTUMOM TEPMOJMHAMUYECKOM IPOILECCE.
W3meHeHne SHTponmMHM TIpu OOpaTMMOM M  HeoOpaTuMoM mpoueccax. BTopoil 3akoH
TepMOoAuHaMUKH. [IpuMeHeHne BTOpOro 3akoHa TepMOAUHAMUKH K m3omnponeccaM. [ukn KapHo Ha
nuarpamme T-S.

Pa3ges 3 DiekTpruecTBO M 3JIEKTPOMArHeTU3M

DJIEKTPHYECKOoe 1oJIe B BAKyyMe M BelllecTBe

OnexTpuueckuil  3apan. OJNEeMEHTapHbId  dNIeKTpUYecKud 3apsa. Bunael  3apsaos.
B3aumopelicTBue 3apsyKEHHBIX Tell. OiekTpusauus Tenl. 3akoH KyinoHa. 3akoH coOXpaHEHUs
anekTpuueckoro 3apsja. llonarue «onekrpuyeckoe moise». CBONHCTBAa 3IEKTPUUYECKOTO IOJIA.
Hanpsoxkennocts. Teopema Iaycca. Ilpunnmn cynmeprnosunuu nosneil. Ilorenuuman. PaGora momns.
IlonsiTne «poBOAHUK». I[IpOBOJHMKM B DIJIEKTPUYECKOM IMOJ€. SIBICHHE 3IEKTPOCTATUYECKOU
uHayKuud. [lonsaTue «1udnexkTpuk». TUIIbI IUIIEKTPUKOB: MOISPHBIE U HENMOJIAPHBIE. JIUDIEKTPUKH
B IeKTpuYeckoM noie. llomsapuzanms nuanekTpukoB. J(nManexkTpudeckas MPOHUIAEMOCTb CPEIbI.
CerHeToaNneKTpUKH.

ITocTOAHHBI 1EKTPHYECKUIT TOK

[ToHATHA  <«ONEKTPUYECKUH TOK», <«IIOCTOSHHBIM  DJJEKTPUYECKHM TOK».  YCIIOBUSA
CyIIECTBOBaHMUS  JJeKTpuueckoro Toka. Cwumma Toka. IlmotHocTe TOkKa. Hampsbkenue.
Conportusnenue. Pabora Toka. MomHocts TOk. Ilpupona Toka B meramiax. 3akoH Owma s
OTHOPOAHOTO M HEOJHOPOJHOIO ydacTKa WeNmW, JUIsi IoJHOM nend. 3akoH Oma B
muddepeHnraabHoM  Bujae. TeruoBoe neifictBue Toka. 3akoH  Jxoyns-Jlenma. Ilpupona
JIEKTPUYECKOrO0 TOKa B Trazax. Monumzamms ra3oB. [lonsatue «nomynpoBomHUKW». Tumbl
IPOBOAMMOCTH: COOCTBEHHAs, TPUMECHas, akuenTopHas. [1oaynpoBogHIKOBbIE TIPUOOPHI: AUOJIBI U
TPHUOABI — UX YCTPOHCTBO, IPUHIIMII PaOOTHI U IPUMEHEHHE.
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MarnuTHoe 1oJie B BaKyyme H BelllecTBe

[IonsiTne «MarHUTHOE TMOJ€». MAarHUTHOE B3aUMOJCHCTBUE NPOBOJHHUKOB C TOKOM.
Nunykiusa wmarautHoro mnoiss. Cuna Awmmnepa. MarHUTHBIE MOMEHT. MarHuTHBIA —MOTOK.
HanpspkeHHOCTh MarHUTHOTO 1oJIs. MarHuTHas MpPOHULAEMOCTh cpeabl. IIpupoma marnermsma.
BemecTBa 1uaMaruuTHele, napaMarHuTHele, peppomMarauTabie. Touka Kropu.

DJIEKTPOMATHUTHAS MHAYKIHA U NePeMEHHBbIH JIEKTPUYECKUI TOK

SlBnenne snekTpoMarHuTHOM wuHAYKIMU. Onbir  @apanes. 3axkon Dapanes ans
NIEKTPOMarHuTHOW MHAyKuuu. Hanpasnenue umHaykuuoHHoro toka. IIpasuio JleHna m npasuio
npaBoi pyku. fABnenue camomHaykuuu. IC camounaykuuv. WHAYKTHUBHOCTH MPOBOJHMKA.
[Tonsitue «mepemenHbiii Tok». [lomydenune mepemeHHoro Toka. lelicTByromue (3¢h(EKTUBHBIC)
3HAUEHUS CUJIbI TOKA M HAINPSDKEHUS MepeMeHHOro Toka. COnmpoTHBIICHUE B IEMAX MEPEMEHHOTO
TOKAa: aKTUBHOE, HWHAYKTUBHOE, EMKOCTHOE U TMonHoe (umnenanc). Pabora u MOIIHOCTH
MEPEMEHHOTO TOKA.

JIeKTPOMATHUTHOE MOoJIe

[Tonsitue «anexTpoMarHuTHOE 1osie». OCHOBBI TeOpUU MakcBeia s JEKTPOMarHuTHOTO
noJis. YpaBHeHUs: MakcBesuia i 3JeKTpoMarHuTHoro nojist. Bexkrop Ymoa-Iloiintunra. Ilonstue
«OQIEKTpOMAarHuTHeIC KojeOaHus». KomebarenpHblii KoHTYp. KonmeHcatop. DIeKTpOEMKOCTh
KOHJIEHCATOpa. DHEPrusi 3MEKTPOCTaTHUYECKOTO TOJS KOHJEHCATopa. DHEPrus MarHUTHOTO MOJIA.
DHeprusi ANIEKTPOMArHUTHBIX Kosiebanuii. Yactora W mepuon coOcTBeHHBIX KoneOanmid. Illkama
AJIEKTPOMAarHUTHBIX BOJIH. J[Mama3oHbl 3JEKTPOMArHUTHBIX BOJNH. MICTOUHWKH 3IIEKTPOMArHUTHBIX
U3JIy9CHHI. YCIOBHUS BOZHUKHOBEHUS AIEKTPOMArHUTHBIX BOJIH.

Paszgen 4. OnTuka

DJIeMeHTbI FeOMeTPHYECKOoil ONTUKHU

CBeToBOIi JTyd. 3aKOH MPSMOIUHEHHOTO pacIpOCTPaHEHUs cBeTa. AOCONIOTHBIN MOKa3aTelb
npenomiieHusi. OTHOCHUTENBHBIN IOKa3arenb mpenomiieHus. OnTudeckas IUIOTHOCTh CPEIbI.
[Tpenenbublit yron npenomieHus. [Iporeccsl oTpaxeHust U NPeIOMICHHUs CBETa Ha TPaHUIIE JIBYX
MPO3PAYHBIX CPell. 3aKOHBI TEOMETPUUECKON ONTHKHU.

BoJsiHOBBIE CBOJiCTBA cBeTa

[Tonstne «wHTepdepenuss cBera». KorepentHbie BONHBL CrocoObl  HAOIIONCHUS
untepdepenmu: onblT FOHra, bunpusmer Openens, 3epkana Openens, uHTEpPEepeHIUT HA TOHKHX
IUICHKaX. Pa3HOCTh Xoma BOJH. YCIIOBHS BO3HUKHOBEHHUS MHTEPPEPCHIIMOHHBIX MAaKCHMYMOB U
MUHUMYMOB. OrmpeneneHue pe3ylbTUPYIONIEH  aMIIUTYAsl KoJdeOaHWW TpU  HAIOKEHUU
KOTepeHTHBIX BOJIH. [loHsiTHEe «Tudpakiusy». YCIoBHUs BO3HUKHOBEHHS MAKCHUMYMOB M MHHUMYM
mubpakiuu. Judpakuus cBera Ha AUQPAKIUMOHHON pemieTke. Mcnonp3oBanue audpakiinoHHON
pemieTkn IS U3MEPEHUsl JUIMHBI CBETOBOM BOJIHBI. [lOHATHS «ECTECTBEHHBIM CBET» U
«MOJSIPU30BaHHbIN cBeT». llomydeHne noiasipu3zoBaHHOTO cBeTa. 3aKOoH Maittoca A onpeneaeHus
MHTEHCUBHOCTH CBETa MPOLIEAIIEr0o Yyepe3 Mosipu3arop, aHaaIu3aTop, Moaspu3aTop U aHaJIu3aTop.
[Tonsitue «mucnepcusi». llokazarens npenomieHus BemiecTBa. Buasl aucnepcuu: HOpMasbHas,
anomasibHas. [lonstue «cmektp». Buael crnektpoB. Crnektp mornomnieHus. CHEeKTp HCIyCKaHUS.
CmutonHsle, TMHENYAThIe U Mojocarbie CneKTpbl. CeKTpaabHbIi aHaAIN3.

KBaHTOBBIC CBONICTBA CBeTa

[Ipupona tennoBoro uzmyudeHus. [loHATUS «0HAsg M CHIEKTpaJibHAs JTy4eUCITyCKaTelbHas
CIIOCOOHOCTBY», «IIOJIHAsE M CIIEKTpajbHasl JIy4eloINIOIIaTesIbHasg CIIOCOOHOCThY», «abCONIOTHO
yepHOe Telo». 3akoHbl TeruioBoro wu3nydenus: Kupxroda, Credana — bonbumana, Bumna.
3aBUCHUMOCTb CHEKTPAJIbHON CBETUMOCTH a0COJIOTHO YEPHOTO Teja OT JJIMHBI BOJHBL. [loHsTHE
«porordpdexr». Buapl ¢orosdpdexra: BHemHUN U BHyTpeHHHH. HaOmroneHue BHeEIIHEro
dororpdekra. 3akoHbl BHeurHero ¢oroddpdexra. YpaBHeHue OiHumTeHa. Pabora BbIxOnA
anekTpoHa u3 meramina. KpacHas rpanuna ¢orodddexra. Ombir Komnrona. 3akoH cOXpaHEHUs
umnynbca anekrpona. OneiT I1.H. JleGenesa. JlaBnenue cBera Jyist aOCOMOTHO YE€pPHOro, O€rIoro u
3€pKaJIbHOTO TEa.

Pasnen 5. KBanToBasi pusuka. @uszuka aroMa 4 aTOMHOIO0 S1/Apa

OCHOBBI KBAHTOBOI MeXaHMKH



Bomaer e bpoitns. @opmyna ae bpoitna. JQudpakmus 37€KTpOHOB W HEUTPOHOB B
kpucramuiax. Heompenenennoctu IeiizenOepra. CooTHoIIeHHE HeompeneneHHocTeld. BomaHoBas
bynkusa. Ypasuenus [lpenunrepa.

OcHoBbI aTOMHOM QU3NKH

Atomuctuueckas monesib. Monenb k. Tomcona. [lnanerapnas moaens atoma. IToctynarel
bopa. ®opmyna banbmepa. CrnexkTp u3iaydeHHs aroma Bojopona. Paguyc opOMUTBHI 35eKTpoHa.
CkopocTh 3J€KTpoHA. JHeprus aekTpoHa. CHEKTp SHEPruid 3JIEKTpOHA. YPOBHHM SHEPIUU.
KBanToBbIE 4MCIa: IIaBHOE KBAaHTOBOE YHCIO, OpPOMTANbHOE KBAHTOBOE YHCIO, MarHUTHOE
KBaHTOBOE YHCJIO, CIIMHOBOE KBaHTOBoe umcio. I[IpaBuia orbopa. Ilpunnun Ilaymu. IIpuniun
MUHUMYyMa >Hepruu. [lepuoandeckas cucrema snemenToB .M. Menneneena.

OcHOBBI (M3MKH ATOMHOTIO SIIPA U 3JI€MEHTAPHBIX YACTHII

Mogenu crpoenuss aromHoro sapa. OOo3HaueHue aromHbIX sifep. M3ortombl. M300aphi.
N3oronbl. [ledexT maccel. DHeprus cBs3u. SnepHble cuibl. [loHATHE «PagHOAKTUBHOCTHY.
EcTecTBeHHass paanoakTUBHOCTb. VICKyCCTBEHHas paguOakTUBHOCTb. THUIIBI PaJMOaKTUBHOTIO
pacnana: anbda-, Oera-, ramma-pacnaj. [lepuon momypacnana. 3akoH pagMOaKTHBHOIO pacraja.
[Tonsitue «sinepunie peakuum». Cxema sJIepHOM peakiuu. TUMbl SACPHBIX pPEaKIMil: peakius
AHHUTWISIIUY, PEAKUUU JeJIeHUs saep, peakuuud cuHte3a sjep. [loHsitue «dnemMeHTapHbIe
yactuubly». Knaccudukamus sneMeHTapHbIX YacTuil. B3aumoneilcTBHe 3JI€MEHTApHBIX YaCTHII.
KBapku. @yH1aMeHTAIIbHbBIE B3aUMOJACHCTBHS.

4.2. Conep:xkaHue JeKIui

Ne /m HaumMmeHnoBaHue nexumu KomnnuectBo
4acoB
1 OJeMeHTHI IOCTYNaTeNbHOTO ABHXKCHHUS 2
2 OCHOBBI MOJIEKYIISIPHO-KHHETHUECKOH TeopHu. SIBIeHNs mepeHoca 2
3 DJeKTpUUECcKoe MoJe B BAKyyMe 2
4 BosHOBEIE CBOHCTBA CBETA 2
Hroro 8
4.3. Conep:xaHue J1a00paTOPHBIX 3aHATHH
Ne n/n HanmenoBanue 1abopaTopHOTO 3aHATUSA Konmuectso
4acoB
1 M3Mepenue TUHEHBIX pa3MepPOB IPEIMETOB 2
2 HccienoBanue koyieGaTebHOTO ABIKCHHUS, H3MEPEHHUE YCKOPEHHS CBOOOTHOTO ITa/IeHUS 2
Ipy TOMOIIU MasATHHUKa
3 HccrienoBaHue TEUCHUs! BSI3KOU JKHKOCTH 2
4 VccnenoBaHne mepeMeHHOTo M BRIIPSIMICHHOTO TOKa IPH IIOMOIIM ocuuuiorpaga 2
5 VccnenoBaHne MarHUTHOTO TI0JISI IOCTOSSHHOTO MarHuTa 2
6 M3mepenne pa3sMepoB MabIX 0OBEKTOB IIPHU MOMOIIN MUKPOCKOIIA 2
7 W3ydeHue nonasipuMerpa, U3MEPEHUE KOHLEHTPALUU PACTBOPOB ONTUYECKH aKTUBHBIX 2
BELICCTB
Hroro 14
4.4. Conep:kaHue NPaKTHYECKUX 3aHATHI
HpaKTI/IqCCKHC 3aHATHUSA HE ITPEAYCMOTPCHBI
4.5. Buabl 1 coep:kaHue CaMOCTOSATEIbLHOI padoThI 00y4ar0UIUXCs
4.5.1. Buabl caMmoCTOSATEIbHON PadoThl 00yYaAKOIIUXCS
Bun camocTosiTensHOI paboThl 00yJarOnTIXCst KonngecTBo yacos
CaMOoCTOATEIHbHOE N3YUCHHE OTACIBHBIX TEM H BOIIPOCOB 113
HToro 113
4.5.2 CoaepxxaHue caMOCTOSITEIbLHON padoThl 00y4al0IIMXCS
Ne n/m HaumeHnoBanue tem KonngecTBo yacos
1 Marepust. J[Bmxenne 3
2 V3mepenne mpOMEXYTKOB BPEMEHH CEKYHIOMEPOM 3
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3 [TpoBepka 3akOHa COXpaHEHUsI HMITYJIbCa 3
4 3akonsl Hetotona. Cuiibl B mpuposie 3
5 DeMeHTHI BpalaTelIbHOTO JABMKCHHS 4
6 3y4eHne 0CHOBHOTO 3aKOHA JMHAMMKH BpPAILCHUs 3
7 DneMeHTHI KoJie0aTelIbHOe BIKCHUE 3
8 MexaHU4YeCKUE BOJIHBI 3
9 OCHOBBI CHIEIMAJIBHOI TEOPUH OTHOCHUTEIBEHOCTH 4
10 MorexynsipHble SIBIEHUS B ra3ax 4
11 MouteKyinsipHble SBJIEHHS B )KUAKOCTSIX 3
12 HccnenoBanue CBONCTB MOBEPXHOCTHOTO CJIOS XKHUIKOCTH, U3MepeHue ko3dduirmenra 3
MOBEPXHOCTHOT'O HATSKEHUS! JKUJIKOCTH
13 MosekymsipHBIC SIBICHHS B TBEPIBIX TellaxX 3
14 N3yuenne 3akona ['yka 3
15 HWccrnegoBanne MOAYIs yIPYTOCTH 3
16 IlepBoe Ha9aI0 TEPMOAWHAMUKH 4
17 Bropoe Hagano TepMOTUHAMUKA 3
18 BemecTBo B 3IEKTPHYECKOM ITOJIE 3
19 Onexrpudeckue nenu. VizmMepenne Gu3ndecKux BEIMIHH IpHOOpaMu ¢ 0003HAYCHHBIN 3
KJ1aCCOM TOYHOCTH
20 VccnenoBaHne MarHUTHOTO IOJIS IOCTOSIHHOTO MarHUTa 3
21 JIBrKeHue 3apsHKEHHBIX YacTHIl B IEKTPUIECKOM M MarHUTHOM I10JIe 4
22 IToCTOSIHHBIN ANEKTPUICSCKUNA TOK 4
23 HccnenoBanne 351€KTPOIIPOBOIHOCTH TOMYTIPOBOIHHUKOB. M3yueHne 3
MOJIYTIPOBOAHUKOBOTO AHOAA
24 OnexTpoMarHuTHas MHAYKIWSL U IEPEMEHHBIH JIIEKTPHUYECKUN TOK 3
25 DJIEeKTPOMArHUTHOE TI0JIE 4
26 OCHOBBI T€OMETPHICCKOI ONTHKA 4
27 M3MepeHne npefena pa3penieHns ONTHIecKoro npubdopa 3
28 Hucniepcus 3
29 HccnenoBanne BOTHOBBIX CBOMCTB CBETa, M3MEPEHHE JIMHBI CBETOBOM BOJIHBI ITPH 3
MOMOIIM JTU(PAKINOHHON PEelIeTKH
30 I'pagynpoBKa CHEKTPOCKOINA M HCCIIEJOBAHNE CIICKTPOB 3
31 KBaHTOBEIC CBO¥ICTBA CBETa 4
32 OCHOBBI KBaHTOBOW MEXaHHUKH 4
33 OCHOBBI aTOMHOU (PU3HUKH 3
34 OCHOBHI ()M3UKH aTOMHOTO SI/Ipa U 3JI€MEHTApHBIX YaCTHUI] 4
Hroro 113

5. YueOHO-MeTOAMYECKOI 00ecniedeHHe CAaMOCTOSITeIbHON padoThl 00y4aromXxcs Mo
AUCHMILIHHE

YyebHo-MeTonuueckue pa3padotku umerorcst B Hayunoit 6ubnuoreke ®I'bOY BO O0xHo-
VYpanbsckuii ['AY:

1. ®usuka [DneKTpoHHBIN pecypc]: METOAMYECKUE YKa3aHMs K JIa0OpaTOPHBIM 3aHATUSAM
Juis oOydaromuxcst mo HampasieHuto noAaroroku: 36.03.02 3oorexnus, mpodmis: TexHomorus
IIPOM3BO/ICTBA MPOAYKTOB KHUBOTHOBOZACTBA, YPOBEHb BhICIIEr0 oOpa3oBaHMs OakanaBpuar, Gopma
oOyuenus: 3aouHast / Coct. C.B. lllamuna, H.P. tanesa. - Tpouuk: FOxHo-Ypansckuit I'AY, 2020.
- 47 c. Pesxxum JOCTYyTIA: https://edu.sursau.ru/course/view.php?id=2832,
http://nb.sursau.ru:8080/localdocs/ivm/00218.pdf

2. lllamuna, C.B. ®usmka [DneKTpoHHBIN pecypc]: METOAMYECKHE PEKOMEHIAIUU TI0
OpraHu3allMi CaMOCTOSATENILHOW paboThl Juid OOy4yalolMXcs 0 HAaNpaBICHUIO IOATOTOBKU:
36.03.02 3oorexnust, npoduib: TexHOIOTHS MPOU3BOACTBA MPOAYKTOB >KMBOTHOBOJICTBA, YPOBEHb
BhIcIIero oOpa3oBaHus OakanaBpuar, ¢opma oOydenus: 3aouHass / C. B. Illamuna. - Tpowurk:
OsxHO-Ypanbckuii T'AY, 2020. - 45 C. Pexum JOCTYyTIA:
https://edu.sursau.ru/course/view.php?id=2832, http://nb.sursau.ru:8080/localdocs/ivm/00217.pdf
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https://edu.sursau.ru/course/view.php?id=2832
http://nb.sursau.ru:8080/localdocs/ivm/00218.pdf
https://edu.sursau.ru/course/view.php?id=2832
http://nb.sursau.ru:8080/localdocs/ivm/00217.pdf

6. @OHJ O1IeHOYHBIX CPeICTB Ul MPOBEIeHUs MPOMEKYTOYHOM aTTecTaluu
00y4aroIMXCH M0 JMCUUILTHHE
JIy1st ycTaHOBJICHUSI COOTBETCTBHSI YPOBHS MOATOTOBKH oOydarontuxcst TpedoBanusiMm OI'OC
BO pa3pabotan (HoHJ OLEHOYHBIX CPENCTB JUISl TEKYIIETO0 KOHTPOJIS YCIIEBAEMOCTH U TMPOBEICHHUS
MPOMEXYTOUHOM arrectauuud oOyyarommxcss no aucuuiimHe. @OOHA  OLEHOYHBIX CpEACTB
npexacrasiieH B [IpunoxxeHnn.

7. OcHOBHasI ¥ IONOJIHUTEJIbHAS YUeOHasl JTUTepaTypa, HeooXouMast 1J1s1 0CBOEH U
JAUCIHUTITHHBI
OcHOBHasi M JIOTOJHHUTENbHAS y4deOHas JuTeparypa uMeercs B HayuHoii OubOnmoreke u
AIIEKTPOHHOUN MHPOpMAIMOHHO-00pa3zoBarenbHoi cpene I'BOY BO FOxHo-Ypansckuii [AY.

OcHoBHas:

1. Kypc o6mieit dusuku / 3ucman I. A., Tonec O. M. - : b.u., T. 1: 3ucman I'. A. Mexanuka.
Monekynsipuas ¢pusuka. Konebanus u Bonusl. T. 1: yuebnoe nocobue / 3ucman I. A., Tonec O. M. -
340 c. - Jocrym k moaHoMy Tekcty ¢ caiita DBC Jlans: https://e.lanbook.com/book/115200

2. Kypc obmeii ¢usuxu / 3ucman I. A., Tonec O. M. - : bu., T. 2: 3ucman I. A.
OnexTpuuecTBO U MarHetusMm. 1. 2: yuebHoe mocobue / 3ucman I. A., Togec O. M. - 360 c. -
Joctyn k onHOMy Tekcety ¢ caiita DBC Jlans: https://e.lanbook.com/book/115201.

3. Kypc obmeit ¢pusuku / 3ucman I. A., Tonec O. M. - : b.u., T. 3: 3ucman I. A. Onruka.
®wusuka atoMoB W Mosekya. Pusnka aroMHOro siapa u Mukpodactuim. T. 3: ydeOHoe mocobue /
3ucman I. A., Tomec O. M. - 504 c. - Jloctym k mnomHoMy TekcTy ¢ canta OBbC
Jlans: https://e.lanbook.com/book/115202.

4. JlorynoBa O. B. Ilpaktukym mo ¢usuke [DJIeKTpOHHBIA pecypc]: ydeOHoe mocobue /
JlorynoBa 3. B. - Omck: Omckwuit ['AY, 2020 - 87 c. - [JJoctyn k momHOMY TeKcTy ¢ caiita DBC
Jlans: https://e.lanbook.com/book/136149.

5. HukepoB B. A. ®usuka: coBpeMeHHBI Kypc [DneKTpoHHBIA pecypc|: yueOHuk / B.A.
HuxepoB - Mocksa: JlamkoB u K°, 2019 - 452 c. - Jloctyn k noiaHomy Tekcty c caiita DbBC
YuauBepcuterckas oubnuoreka online: http://biblioclub.ru/index.php?page=book&id=573262.

JlomosiHUTEIbHASA

1. I'pabosckuit PM. Kypc ¢usuku [DnextpoHHslit pecypc]: yueb. mocobue / PH.
I'paboBckuit - Mocksa: Jlanb, 2012 - 608 c. - Hdoctynm k mosHOMYy TekcTy ¢ caiita DbC
Jlans: http://e.lanbook.com/books/element.php?pll_cid=25&pll_id=3178.

2. BanoB U. B. OcHoBHI (pm3uku u Onodusuku [DnekTpoHHbIi pecype]: / MBanos U. B. -
Mocksa: Jlans, 2012 - Jloctym k  momHOMy — TekcTy ¢ caiita  OBC
Jlans: http://e.lanbook.com/books/element.php?pll_cid=25&pl1 id=3801.

3. Kanamnukos H.I1. ®usuka. MHTEpHET - TecTUpoBaHHE 0Aa30BbIX 3HAHUN [DJIEKTPOHHBIN
pecypc]: / H.IT. Kanammuuko, H.M. KoxeBuukoB - Mocksa: Jlanb, 2009 - 150 c. - Joctyn k
MIOJIHOMY TEKCTY c caira 9bC
Jlans: http://e.lanbook.com/books/element.php?pll cid=25&pl1_id=172.

4. Kparkuii kypc oOmel ¢uszuku [dnexkrponnslii pecypc] / M.A. Crapoctuna - Kazaus:
NznarensctBo KHUTY, 2014 - 377 c. - locTyn k nonHomy Tekcty ¢ caiita ObC YHuBepcuteTckas
6ubmmorexa online: http://biblioclub.ru/index.php?page=book&id=428788.

5. Kypb6auer 1O. ®. dwusuka [Dnexrponssii pecypc| / HO.D. KypbaueB - Mockaa:
EBpasuiickuii oTkpbITEIi MHCTUTYT, 2011 - 216 c. - JlocTtyn k momHomy Tekcry ¢ caiita OBbC
YuauBepcuterckast ounbnuoteka online: http://biblioclub.ru/index.php?page=book&id=90773.

6. Jluenues H.M. Kypc ¢usuku [Dnexkrponnsiii pecypce|: yueOnuk / H.M. JluBennes -
Mocksa: Jlawp, 2012 - 672 «c¢. - Joctym K moigHoMy TekcTy c¢ caita OBC
Jlans: http://e.lanbook.com/books/element.php?pll_cid=25&pl1_id=2780.
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https://e.lanbook.com/book/115200
https://e.lanbook.com/book/115201
https://e.lanbook.com/book/115202
https://e.lanbook.com/book/136149
http://biblioclub.ru/index.php?page=book&id=573262
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http://biblioclub.ru/index.php?page=book&id=428788
http://biblioclub.ru/index.php?page=book&id=90773
http://e.lanbook.com/books/element.php?pl1_cid=25&pl1_id=2780

8. Pecypcbl nH(OPMAIITHOHHO-TEJIeKOMMYHUKAIIMOHHOM ceTH « AHTEepHeT», HEe0OXoaMMbIe 1JI
OCBOEHHS THCIUMIUHBI
1. EnHOE OKHO MOCTYyIa K y4eOHO-MEeTOnnUeCKuM pa3padboTkam https://roypray.pd
2. OBC «M3narenbctBo «Jlanby — http://e.lanbook.com
3. DBC «YuuBepcuterckas oubnmuoreka online» — http://biblioclub.ru
4. HayuHnas anextponHas ouonuoreka «eLIBRARY.ru» — https://elibrary.ru

9. MeTonnueckue yKkazaHus J1Jisl 00y4aOIIUXCS MO0 OCBOECHHIO TN CHUILIMHBI

YyebHO-MeTomuueckre pa3paboTku uMeroTcs B HayuHoit OuOMMOTEKEe W AIEKTPOHHOU
nHpopmarmonHo-oopazoBarenbHOM cpene @I'BOY BO FOxHo-Ypansckuit [AY:

1. ®usnka [DNEKTPOHHBIA pecypc|: METOAWYECKHE yKa3aHHs K Ja0OpaTOpHBIM 3aHSATHIM
JUIs 0OyYaromuxcsl Mo HamparieHuro 1oarotoBku: 36.03.02 3oorexHus, npoduib: TexHomorus
IPOM3BOJICTBA MPOIYKTOB >KMBOTHOBOJICTBA, YPOBEHb BBICILIET0 0Opa3zoBaHus OakanaBpuar, Gpopma
ob6yuenus: 3aounast / Coct. C.B. Illamuna, H.P. llltanesa. - Tpounk: KOxHo-Ypansckuii [AY, 2020.
— 47 c. Pesxxum JOCTYyTIA: https://edu.sursau.ru/course/view.php?id=2832,
http://nb.sursau.ru:8080/localdocs/ivm/00218.pdf

2. lamuna, C.B. ®usuka [DIEKTPOHHBIN pecypc]: METOIUYECKHE PEKOMEHJAIUU T10
OpraHU3allil CaMOCTOSITENIbHONH paboThl Al OOyYaroIIMXCsl IO HANpPaBICHUIO TMOATOTOBKHU:
36.03.02 3oorexHus, npoduib: TexHOIOTHS MPOU3BOJACTBA MPOMYKTOB )KMBOTHOBOJACTBA, YPOBEHb
BhICIIEro oOpa3oBanusi OakanmaBpuar, ¢opma oOyuenus: 3aounas / C. B. lamuna. - Tpowurmk:
FOxHo0-Ypanbckuit T'AY, 2020. - 45 c. Pexum JI0CTyTa:
https://edu.sursau.ru/course/view.php?id=2832, http://nb.sursau.ru:8080/localdocs/ivm/00217.pdf

10. UuopmanioHHbIE TEXHOJIOTHH, HCII0JIb3yeMble IIPH OCYLIeCTBJICHUH 00pPa30BaTeIbHOIO
npouecca no AMCUUIINHE, BKJIIYas NepedeHb POrPaMMHOIo odecnevyeHus u
HH(OPMALMOHHBIX CIIPABOYHBIX CHCTEM

— HWudopmanmonno-cnpaBounas cucrema Texakcnept Ne20/44 ot 28.01.2020
— DONEeKTPOHHBIN Karajor WNucturyra BETEPUHAPHOU MEIULIMHBI -
http://nb.sursau.ru:8080/cgi/zgate.exe?Init+1VM_rusl.xml,simpl_IVM1.xsl+rus.

[TporpammHoe obecrieueHue:

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

— Windows XP Home Edition OEM Sofware Ne 09-0212 X12-53766 (cpok neiicTBus —
Beccpouno)

— MyTestXPRo 11.0 Ne A0009141844/165/44 ot 04.07.2017 1. (cpok neiicTBUS —
beccpouno)

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

— Google Chrome. Be6-0pay3ep. CsoGoano pacmpoctpansemoe I10 (becrutatHoe
IpOrpaMMHO€E 0OecreyeHue)

— Moodle. Cucrema ympasnenusi odyuenueM. CBobogHo pacmpoctpansemoe 10 (GNU
General Public License)

11. MarepuajibHO-TeXHHYecKasi 6a3a, HeoOXoAUMAas VISl OCYIIECTBJIEHUs 00Pa30BaTeILHOI0
npouecca no JMCUMIInHe

Yd4eOHble ayIMTOPHMH /I TNPOBEICHHUS Y4YeOHbIX 3aHATHH, IPeIyCMOTPEHHBIX
NPOrpaMMoii, OCHALICHHbIE 000PY10BaHHEM M TeXHHYECKHMMH CPeICTBAMH 00y4YeHH s

1. Yuebnsle aymutopun Ne424, ocHaiieHHble 000pyI0BaHUEM U TEXHUUECKHUMH CPEICTBAMU
JUISL BBITTOJTHEHUS J1a00paToOpHBIX paloT.

2.  Aynutopus Ned21, ocHalmleHHas  MYJIbTUMEIUHHBIM  KOMIUIEKCOM  (HOYTOYK,
BUJIEOTIPOEKTOD).
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ITomemeHus J1s1 CAMOCTOSITEILHOM PadoThI 00y4aroUIUXCst

1. Tlomemenue Ned20 st caMOCTOATENBbHOM palbOTHI, OCHAIIEHHOE KOMIIBIOTEPHOMH
TEXHUKOW C BO3MOXHOCTBIO TOIKIIOYEHUS K ceTn «VHTepHeT» M oOecredeHWeM [ocTyma B
AIEKTPOHHYIO HH(POPMAITMOHHO-00Pa30BaTEIbHYIO CPELY.

Ilepeyenn 000py10BaHHS U TEXHUYECKHX CPEICTB O0yYeHHUsI
- ocuuyuiorpad

- Mukpockon MbI-1

- IOJISIPUMET]

- IITAaHTEHIIUPKYITb

- CEKyHJ0MEDp

- repmometp TTXK

- HoyTOYK Lenovo G570

- mpoekTop ViewSonic

- OKpaH
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INPUJIOKEHUE

®OH/I OHUEHOYHBIX CPEJACTB
JUTSL TEKYIIETO KOHTPOJISl YCIIEBAEMOCTH U TIPOBEJCHHS TPOMEKYTOYHOM aTTeCTaIlH
00yJarommxcs
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1. KomneTeHuuu 1 MX MHANKATOPBI, OPMUPYEMBIE B MPOLECCE OCBOEHHSI THCIHILTHHBI
OIIK-4 CriocobeH 00OCHOBBIBaTh U PEATU30BBIBATH B MPOPECCHOHANBHON IESITEIbHOCTH

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
OILIEHOYHBIX CPENCTB
Konm =
HaVMEHOBaHUE = £ «
MHJIMKaTOpa g % § Er
JOCTHKEHUS 3HAHMSA YMEHHUs HaBBIKU E‘ 5 25
KOMITETCHIHH K é % g
2.
=
nAa-1. OIK-4 OO6yuaromuiics OO6yuaromuiics OO6yuaromuiics Ormpoc Ha DK3aMeH
Hcnons3yer JIOJKEH 3HaTh JIOJDKEH YMETb JIOJDKEH BJIaJIeTh 1ab0paTopHOM
OCHOBHBIC OCHOBHbIE (pr3mdeckue | 0OBSICHUTH HaBBIKAMHU 3aHATHI
€CTECTBEHHBIE, SIBJICHUS], 3aKOHBI 1 OCHOBHBIE HCTIONb30BaHMS Otuer no
Omonornaeckue TPaHUIIBI UX HaOromaeMbIe OCHOBHBIX nmabopaTtopHOH
npodeccroHaNbHBIE | TPIMEHHUMOCTH, MPUPOIHBIC U obmedmnyeckux | pabore
MOHATHS, & TAKXKe OCHOBHBIE (pU3MYIECKHE | TEXHOTCHHbIE 3aKOHOB H
METO/bI ITPU BCJIIMYUHBI U SIBJICHUA U 3(1)(1)6KTLI MIPUHIUIIOB JJId
peuicHun (bHSI/ILIeCKI/Ie C MMO3UIIUHU peUICHUA TUIIOBBIX
obenpodeccuoHan | KOHCTaHTBI, UX (yHIaMeHTalBHBIX | 3a1a4
BHBIX 33124 orpeeNeHusl, ¢dusryeckux npodeccroHaIbHON
(bu3HYeCcKuil CMBICT, B3aHUMO/JICHCTBUI; JEATEJIbHOCTH;
CIIOCOOBI U CIANHUIIbI YKas3aTrb, Kakue HaBbIKaMH
UX U3MEPEHNS; 3aKOHBI OTHCHIBAIOT | IPUMEHCHHS
(dyHIaMeHTaNbHbIE JTAaHHOE SIBJICHUE WJIH OCHOBHBIX METO/IOB
¢msmyeckre onbITel 1 | 3 dekT; ¢du3uKo-
UX POJIb B Pa3BUTHH HCTOJIKOBBIBATH MaTeMaTH4IeCKOro

HayKy; Ha3Ha4YCHHE 1
TIPUHIMTBI AeHCTBUS
BaXKHEHUIIINX
¢dm3nueckrx npudopos
(b1.0.14, OIIK-4 -
3.1)

CMBICT (PU3UICCKUX
BEJIMYVH U MMOHITUH;
pabotath ¢
pubopaMu u
obopynoBaHreM
(usmueckoit
naboparopuu,
HCIIOJIE30BaTh
METOJIBI
aJIeKBaTHOTO
(huzngeckoro
MOJICITUPOBAHUS JIJIS
pEIIeHHS TUIIOBBIX
3a1a4
npodeccruoHanbHON
JIeSITENIbHOCTH

(b1.0.14, OIIK-4 -

V1)

aHaNM3a s
pEILICHUS THIIOBBIX
3aj1a4
npodeCCHOHATBLHON
JIeSITENIbHOCTH;
HaBBIKAMHU
MPaBUIILHOM
9KCIUTyaTaluH
OCHOBHBIX IPHOOPOB
1 000pyIOBaHHSA
¢dusngeckoi
nmaboparopuy;
00paboTku 1
MHTEPIPETHPOBAHUS
pe3yJbTaToB
IKCIIEpUMEHTA
(b1.0.14, OIIK-4 -
H.1)
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2. HOK&Z}&TCJ’[H, KPUTEPUHA U HIKAJIA ONCHUBAHUA HHAUKATOPOB TOCTUKCHUHA C(l)OpMPIpOBaHHOCTI/I KOMIIeTEeHIMH

N/I-1. OIIK-4 Hcmosnb3yeT OCHOBHBIE €CTECTBEHHBIC, OMOJIOTHYECKHE M TPO(EeCCHOHAIBHBIC TMOHATHS, a TAKXKE METOIbI NPH PEIICHUU
o0mienpodeCCHOHANBLHBIX 3aJ1a4d

ITokazarenu Kputepuu u nikana oleHUBaHUS pe3yNbTaToB 00y4eHHUs M0 AUCIUILIMHE
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 IPHOOPOB

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 (HU3UICCKUX
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 1aboparopun

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

OOyuarommuiics yMeeT caMOCTOSTEILHO
yKa3aTh, KAKHE 3aKOHBI ONTUCHIBAIOT
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 00IIE(H3UIECKUX
3aKOHOB U IIPUHITUIIOB
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¢eCCHOHATBPHON IeATSIIEHOCTH
¢ HEOOIBIITUMH 3aTPyTHSHISIMH

OO0yuaromuiicst cBOOOTHO BIageeT
HAaBBIKM MCIIOJIL30BaHMS OCHOBHBIX
0011ehU3NIECKUX 3aKOHOB U
NPUHIIUAIIOB B BAKHEHUIIINX
NPaKTHYECKUX MPHIOKECHUSIX;
NPUMEHEHHUST OCHOBHBIX METO/IOB
(hU3MKO-MATEMATHYECKOTO JUISI PELICHUSI
THUIOBBIX 3a/1a4 MPO(eCcCHOHATBHON
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 KOMIIETEHI[HI1 B pollecce 0CBOEHUS TUCHUILINHBI

TunoBbie KOHTPOJIbHBIE 3aJAHUS U MaTepUajbl, HEOOXOIUMBIE JJIsl OLEHKHU 3HAHHUM, YMEHUM
Y HaBBIKOB, COZIEPHKATCS B yUeOHO-METOAMUECKHUX Pa3pabOTKax, MPUBEACHHBIX HUXKE!

1. ®usnka [DAEKTPOHHBIA pecypc]: METOAWYECKHE YKa3aHHs K JaOOpaTOPHBIM 3aHATHSM
JUIs 00y4aromuxcsl Mo HampasieHuro noarotoBku: 36.03.02 3oorexHus, npoduias: TexHomorHs
IPOM3BOJICTBA MPOIYKTOB >KMBOTHOBOJICTBA, YPOBEHb BBICILIETO 0Opa3zoBaHus OakanaBpuar, Gpopma
ob6yuenus: 3aounast / Coct. C.B. Illamuna, H.P. Illtanesa. - Tpounk: FOxHo-Ypansckuii ['AY, 2020.
- 47 c. Pexum JIOCTYTIA: https://edu.sursau.ru/course/view.php?id=2832,
http://nb.sursau.ru:8080/localdocs/ivm/00218.pdf

2. lllamuna, C.B. ®usuka [DNEKTPOHHBIA pecypc|: METOAMYECKHE PEKOMEHIALNHU 10
OpTaHM3aIlMN CaMOCTOSITEIIBHONH paboOThl i OOYYArOIIUXCSl IO HANpPaBICHUIO TOATOTOBKHU:
36.03.02 3ootexHust, mpoduib: TeXHOIOTHS MTPOU3BOJCTBA MPOIYKTOB KUBOTHOBOJCTBA, YPOBEHB
BhIcIIero oOpa3oBaHus OakamaBpuar, ¢opma oOyuenus: 3aouHas / C. B. Illamuna. - Tpowurk:
OsxHO-Ypansckuii ['AY, 2020. - 45 c¢. Pexxum noctyma: https://edu.sursau.ru/course/view.php?id=2832,
http://nb.sursau.ru:8080/localdocs/ivm/00217.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 «Pusnka
[D7eKTpOHHBINA pecypc]: METOIMYECKHe YKa3aHUs K JaOOpaTOpHBIM 3aHATHUAM Ul 00ydaromuxcs
no HampaBineHuto mnoarotoBku: 36.03.02 3oorexHus, npoduib: TexHOIOrHsS MNPOU3BOACTBA
IPOJYKTOB JKMBOTHOBOJCTBA, YPOBEHb BBICIIEr0 oOpa3oBaHMs OakanaBpuar, (opma oOydeHus:
3aouHas / Coct. C.B. Illamuna, H.P. llltanesa. - Tpouuk: IOxuo-Ypansckuii I'AY, 2020. — 47 c.

Pexxum JocCTyIa: https://edu.sursau.ru/course/view.php?id=2832,
http://nb.sursau.ru:8080/localdocs/ivm/00218.pdf») 3apanee cooOriatorcst oOy4aromumcs. OTBeT
OLICHUBACTCA OI.[CHKOﬁ «OTIINYHO», «XOpotIo», «YAOBJICTBOPUTCIIBHO» 50051
CHCYOOBJICTBOPUTCIIBHO).
No OrnieHOYHBIE CPEICTBA Kon u HanmeHoBaHue
MHINKaTOpa KOMIIETCHIINU
1 Tema 1 «3mepeHne TMHEHHBIX Pa3MepPOB IPEAMETOBY» NA-1. OIIK-4
1. Uro HazbiBatoT pusnyeckoii BenmurHoit? [IpuBeaute npumeps! GU3NYecKuX Hcnonszyer OCHOBHBIE
BEJTMYMH. €CTECTBEHHBIE,
2. Yto Ha3bIBAOT euHHIEeH (hr3rdeckoil BemmunHbl? [IprBenuTe mpuMepbl OCHOBHBIX Ouosiornueckue 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. Uto Ha3bIBAIOT HEMOCPEACTBEHHBIM M3MepeHueM? [IpuBenute nprumMepsl o0mmenpoeccnoHaNBHBIX
HENOCPECTBEHHBIX M3MEPEHHUIL. 3aga4
2 Tema 2 «VccnenoBanue kone0aTeIbHOTO IBM)KCHHUS, N3MEPEHUE YCKOPEHHS nJ-1. OIIK-4
CBOOOJTHOTO MaJICHUS ITPH TIOMOIIM MasiTHHKA» Hcnone3yer  OCHOBHBIE
1. YUTo HaA3BIBAIOT KOJIEOATEILHBIM IBHKEHHEM? €CTECTBCHHBIC,
2. Yto Ha3BIBAIOT FApPMOHUYECKNM ocimnisitopoM? IpuBennte mpumMepst Omostornaeckne u
TapMOHHUYECKOTO OCIMIIIATOPA. podecCHoOHaTbHBIE
3. Yo Ha3BIBAIOT (YU3WIECKUM MASITHUKOM ? HOHSITHS, & TAKXKE METOJbI
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4. Yro HA3BIBAIOT MPYKUHHBIM MasITHUKOM?

5. UTo Ha3BIBAIOT MAaTEeMAaTUYECKUM MasTHHUKOM ?

6. 3anumuTe U pa3bACHUTE YPABHEHUS TAPMOHHYECKOTO KOJICOAHHUS.

7. JlaiiTe onpeneneHus CMEIECHUsI, aMIUIUTY/bI, IEPUOJIA, YACTOTHI M LIUKIMIECKON
Y4acTOTHI KOJICOaHHI.

npu petieHuu
o0mIenpoeCcCHOHATBHBIX
3amaq

Tema 3 «VccaemoBanne TEYEHUS BA3KOH JKHUIKOCTH

1. KakoBa ¢usmueckas mprupoa BHYTPEHHETO TPEHUS B )KUAKOCTIX? B uem
TPOSIBIISICT ceOs BHyTPEeHHee TpeHue?

2. Yemy paBHa cwiia BHyTpeHHeEro Tperns? Hamummre n o0bscHUTE HOpMYITY
3aKoHa HbroTOHA JUTsI BHYTPEHHETO TPEHUSL.

3. Yro Takoe rpaJMeHT (GpU3NIeCKOr BeTMIMHbI? [ paIMeHThl KaKuX BETMYUH
BCTpEYAIOTCs B IaHHO# paboTe?

4. [Taiite onpenencHue kod(HIeHTa BI3KOCTH XUAKocTH. Kakoi enununei
n3Mepsiercst koaddunueHT Bs3kocti B CH? UTo U Kak BIAMSET Ha BEINYUHY
ko3¢ uIFieHTa BI3KOCTH?

5. Chopmymupytite 3axoH Ilyazeiins; HarmmTe 1 00BsICHATE (OPMYITY 3aKOHA
Ilyazeinst.

nJ-1. OIIK-4
Ucnonezyer OCHOBHBIE
€CTEeCTBCHHbIE,
Omosornaeckue u
npodeCCHOHATLHBIE
MOHSATHS, & TAKIKE METOJIBI
npu peleHun

o0mIenpoeCcCHOHATBEHBIX
3aja4

Tema 4 «VccnenoBanne NEPEMEHHOTO U BEINIPSIMIIEHHOTO TOKA P TOMOIIH
ocumyutorpaga

1. JlaiiTe onpeneneHue NepeMeHHOr0 ToKa.

2. Kakoil Tok Ha3bIBaeTCs BBIIPSAMICHHBIM?

3. Kak u3 nepeMeHHOT0 MOTy4yaroT O{HOIOIYIIEPHOIHO WU JBYXITOIYIIEPHOTHO
BBIIIPSMJICHHBIE TOKU?

4. OObsCHUTE, YEM U KaK «CTJIAKUBAIOT» MTYIIBCALIMH BBIIPSIMIICHHOTO TOKa?

5. TlepeuncnuTte, U3 KaKUX Y370B COCTOUT 3JIEKTPOHHBIH ociiiuiorpad?

NJ1-1. OIIK-4
Ucnonszyer OCHOBHBIE
€CTECTBEHHBIC,
OGuonornieckne u
npodeCCHOHATbHBIE
TIOHATHUSA, 4 TAKKC MCTOAbI
npu peuenun

00mIenpoheCCHOHATBLHBIX
3ama4y

Tema 5 «MccaenoBanre MarHUTHOTO IOJIS TOCTOSIHHOTO MarHUTa

1. Uto Takoe MaruuTHoe noje? KakoBo ero riaBHoe CBOMCTBO?

2. JlaiiTe onpeneneHue cuibl Ammepa.

3. Yto Ha3pIBaeTCs MHAYKIMEH MarHuTHOro nonst? IlpuBenure onpeaenstoniee
ypaBHEHHE WHIYKIINA MaTHUTHOTO TTOJISI M OOBSICHUTE €T0. B Kakux eauHHIIaxX
n3MepsieTcs MHAYKIMSA MarHUTHOTO ToJsi? OObCHATE (PH3UICSCKUI CMBICT SIIHHUIIBL.
4. Chopmymupyiite mpaBUiIo JIeBoi pyku. Hayantech IprMEHATH MPABIIIO T1a
MIPAKTUKE

na-1. OIIK-4
Hcnons3yeT 0CHOBHBIE
€CTeCTBEHHBIE,
Omonornveckue u
npogecCHoHaTbHBIE
TIOHATHS, & TAK)KE METOBI
TIPH pEIICHUN
001IenpoheCCHOHATBLHBIX
3a1a4

Tema 6 «3mepenHne pazMepoB MajblX OOBEKTOB MPHU MOMOIINA MUKPOCKOTIA

1. OObBsicHUTE, YTO HA3BIBACTCS JIMH30M, IMTABHOW ONTHYECKOHW OChIO JIMH3HI,
ONTHYECKHUM IICHTPOM JIUH3BI, POKYCOM U (POKYCHBIM PACCTOSHHEM; YEMY PaBHO
JTUHENHOe yBeNINYeHUE JTNH3bI?

2. HauepTure (110 maMsTH) XOJ JIydeil B MUKPOCKOIIE M TOSCHUTE PUCYHOK.

3. O0BsCHUTE MIPUHIUT PabOTH MHKPOCKOTIA.

4. HazoBuUTE OCHOBHEIC Y3JIbI K MEXaHH3MBI MUKPOCKOIIA M OOBSICHUTE UX
Ha3HavYCHHE.

5. Hammmmmte 1 00BsICHUTE (POPMYITBI, TAIOIIHE BO3MOKHOCTh HAUTH YBEIIMICHUE
OKYIISIpa, YBEIHICHHE OOBEKTHBA U YBEIMICHUE MUKPOCKOTIA.

na-1. OIIK-4
Hcnonszyet OCHOBHbIE
€CTECTBEHHBIE,
OuosoruuecKue "
npodeccruoHanbHbIE
TIOHATHS, & TAK)KE METOMBI
npu peleHun

o0menpogecCHoHATEHBIX
3aj1a4

Tema 7 «M3y4enue nossipuMeTpa, I3MEpeHne KOHIIEHTPAIH PAaCTBOPOB
ONTHYECKH aKTHBHBIX BEIIECTBY

1. CBeTOBBIE BOJIHBI — 3TO BOJIHBI IIONIEPEUHBIE HITH MPOAOJIBHBIE?

2. Pacckaxute 0 «CTPYKType» MEKTPOMArHUTHOM BOJHBL Kak onpeaenutsb
HaIpaBJIeHHE PacTIPOCTPAHEHHS JIEKTPOMAarHUTHBIX KOJIeOaHUH?

3. Kaxoii cBeT Ha3bIBaeTCs €CTECTBEHHBIM MM HETIONSPU30BaHHBIM?

4. JlaiiTe onpenieneHre NoIsIPU30BAaHHOTO cBeTa. Kak MOXKHO TONMYYHTh
MOJISIPU30BAHHBIN CBET?

5. YUro Taxoe nonsipuzarop u ananuzarop? Hammmmre u o0bsicanTe hopmyiy
3akoHa Maioca.

6. JlaiiTe onpeneneHue ONTUYECKH aKTUBHOTO BELIECTBA, IPUBEJUTE IPUMEPEI
ONTUYECKH aKTUBHBIX BEILECTB.

7. OOBsICHUTE SIBIICHHE BPAICHUS IJIOCKOCTH KOJIeOaHMH MOJISIPU30BAaHHOTO CBETA:
HaumuTe ¥ 00bsICHUTE (HYOPMYITY, OTIPEEIISIONTYI0 3aBUCHMOCTG YIJIa TIOBOPOTA
TUTOCKOCTH KoJIeOaHMI MOSIPU30BAHHOTO CBETA OT KOHIIEHTPALIMH PacTBOpa
ONTHYECKH aKTUBHOTO BEIIECTBA.

8. Uto moka3siBaeT k03(h(PUITHEHT, Ha3pIBAEMBIN yAEIHHBIM BpamieHneM? 3aBUCUT
JIM 3Ha4YEHHUE YAECTHHOTO BPaIeHHsI OT JJIMHBI CBeTOBOH BoyiHBI? Hammmmre n

WJ-1. OIIK-4
Hcnone3yeT OCHOBHBIC
€CTEeCTBEHHbIE,
Ouosornueckue u
podeccHoHaIbHBIE
TIOHSTHS, & TAKXKE METOJIBI
IIPU pELICHUH
o0menpogecCHoHATEHBIX
3a1a4
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00BsicHUTE (POPMYITY U €MHUILY U3MEPEHUS YAEIBHOTO BPAILCHUSI.
9. Yto noka3bIBaeT KOHLIEHTpaLus pacTBopa’?

Kpurepun ornenku (Tabn.) MOBOAATCS 10 CBEICHHS OOYYaIOIIMXCS B Hadaje 3aHATHM.
OreHka 00BSIBIISICTCS] 00yYarOIEMycsl HeIOCPEICTBEHHO MOCIIE YCTHOTO OTBETA.

xaua Kputepuu ouennBanus

OmeHka 5 - 00yJaromuiics MOJHOCTHIO YCBOWI YUeOHBIH MaTepHa;

(oTHM9HO) - IOKa3bIBACT 3HAHNUE OCHOBHBIX MTOHATHI TEMBI, IPAMOTHO TIOJIB3YETCsl TEPMUHOJIOTHEH;
- TMPOSBISIET YMEHHE AaHAJIM3UpOBaTh W 0000maTs WHGOPMAIHIO, HABBIKH CBSI3HOTO
onucaHust (PU3NUECKUX SIBJICHUH U MPOIIECCOB;
- JEMOHCTPHpPYET YMEHHE u3JaraTb Marepuajl B  OIPEICIICHHOW JIOTHYEeCKOW
I0CJIEA0BATENHHOCTH;
- TOKa3bIBAET YMEHHE WJUIIOCTPHPOBATh TEOPETHYECKUE TIOJIOKEHHS KOHKPETHBIMU
IIpUMepamu;
- IGMOHCTPHPYET CPOPMUPOBAHHOCTh M YCTOMYMBOCTh 3HAHUI, YMEHUI1 U HABBIKOB;
- MOryrT OBITh JONYIIEHbl OJHA—]BE HETOYHOCTH IIPH OCBEIIECHUH BTOPOCTEIIEHHBIX
BOIIPOCOB

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

(xoporo) OJTMH M3 HEJIOCTATKOB:
- B yCBOGHHM MaTepuayia AOMyIICHbl HEOONbIINE MPOOENbl, HE MCKA3UBIIHE COACP)KAHHE
OTBETA;
- B M3JIO)KEHUH MaTepHaJa JOMyIIeHbl He3HAUUTENIbHbIE HETOYHOCTH

Ouenka 3 - HETIOJTHO WJIM HETIOCTIEZIOBATEIIFHO PACKPBITO COAEp)KaHNe MaTepraa, Ho oKa3aHo olriee

(YIOBIETBOPUTENBHO) | MOHMMaHKWE BOIPOCA M MPOAEMOHCTPHPOBAHBI YMEHHS, JOCTaTOYHBIC IJIS AalbHEHIIEro

YCBOGHHSI MaTepHala,
- UMCJIUCH 3aTPYAHCHUA WJIN OOITYIICHBI oIInOKYU B OIPCACIICHUU HOHHTHﬁ, HCIIOJIb30BAHHUH
TEpPMHHOJIOTUH, ONHCAaHMHM (U3IMYECKUX SBJICHUH W TMPOLECCOB, HCIPABICHHBIE MOCIEe
HaBOJAIIUX BOIIPOCOB;
- BBbIABJICHA HENOCTAaTo4YHass CQOOPMUPOBAHHOCTh 3HAHHWH, YMEHUH W  HaBBIKOB,
00yUarOLIHMIACS HE MOXKET IPUMEHHUTh TEOPUIO B HOBOW CHTYalluu

Ornenka 2 - HE pacKpbITO OCHOBHOE COZIEp)KaHUE MaTepuaa;

(HEeyIOBIIETBOPHUTEIBHO)

- 06Hapy>KeH0 He3HAHWE WM HEMOHMMaHHME OOoNbIIeH WM Haubojee Ba)KHON dYacTH
Marepuala;

- HOIIYIICHBI OIIHOKK B OIpeACICHNN HOHHTHﬁ, Ipu HUCIOJIb30BAHWU TCPMHUHOJIOIUHU, B
OIIMCAHUH SBICHUI 1 MIpoUEeCCOB, KOTOPBIC HC UCIIPABJICHBI MMOCJIC HECKOJIBbKUX HABOISAIINX
BOIIPOCOB;

- HC C(I)OpMPIpOBaHBI KOMIICTCHIIUHU, OTCYTCTBYIOT COOTBCTCTBYIOIIHWC 3HAHHSA, YMCHHUS U
HaBBbIKH

4.1.2. OneHUBaHKNe 0TYETA MO JIAOOPATOPHOIi padoTe

Otuer mno 5abopaTopHOM paboTe MCHOIB3YeTCsl ISl OLEHKM KadecTBa OCBOEHUS
00y4JarIMMCcsi OCHOBHOM MpodhecCHOHAbHON 00pa30BaTeIbHON MPOrpPaMMBbI IO OTACIBHBIM TEMaM
mucuuruineel.  Cozmepkanne M ¢opma oTdeta 1o JaboparopHOM paboOTe NPUBOAMTCA B
METOAMYECKHUX YKazaHUAX K jaboparopHbiM padotam (1.3 ®OC). Coneprxanue otyeTa U KpUTEPUH
OLIEHKHU oT4eTa (TabJ.) JOBOAITCA A0 CBeJCHHs 00yJaroluXcs B Ha4Yaje 3aHATUH.

Ne OLeHoYHbIE CPEeCTBA Kox 1 HanMeHOBaHUE
WHJIMKATOPa KOMIIETEHIINI

1 Tema 1 «3MepeHre TUHEHHBIX Pa3MEPOB MPEIMETOBY Wa-1. OIIK-4
1. B yem 3aKimo4aeTcs METOJMKA BBITIOJIHEHHS! OTHOKPATHOTO HerocpencTBeHHoro | Mcmomnp3yer ocHOBHBIE
n3MepeHus? €CTECTBEHHbIC,
2. B yem 3aKimo4yaeTcs METOMKA BBITIOJIHEHHSI MHOTOKPaTHOTO OGuonornieckue n
HETMOCPEICTBEHHOTO U3MEPEHHs? npodeccroHaIbHbIE TIOHATHS,
3. Yro npezcTaBisieT cobol mkana u3MepuTenasHoro npubdopa? Kak onpenenuts a TaKxke METOIBI IPH
LIeHy JIeJIeHNs [IKaIIBI Iproopa? pelieHu
4. Kax BBIIOITHUTE H3MepeHne (pH3NUeCKIX BEJTIIHH KECTKOH 1 THOKOH o0mIenpogeccHoHaTEHBIX
JIMHENKOI? 3aja4
5. Pacckaxxute ycTpOICTBO M IPHHIMII paOOTHI INTaHT€HIMPKYILSL

2 Tema 2 «VccnenoBanue kos1e0aTebHOTO IBUKEHHS, N3MEPEHUE YCKOPEHUSI nJ-1. OIK-4
cBOOOJTHOTO ITaICHNUS PH TOMOIIN MASTHUKA Hcnonesyer OCHOBHBIE
1. OOBsicHNTE 1eNIecO00Pa3HOCTh KOHCTPYKIMU MAsiTHUKA, IPUMEHSIEMOTO B €CTECTBEHHBIE,
JTAaHHOM pabore. OHOJIOTHYECKHUE H
2. Kakue BeTMYMHBI M3MEPSIOTCSI HEIOCPEICTBEHHO U KaKHE KOCBEHHBIM npodeccroHaIbHbIE TTOHATHS,
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ITyTeM IIpH BhINONHEHUH 3aganud 2?7 3aganus 3?7 HyxHo 11 U3MepsITh ATUHbI
MasTHUKOB |y u |, ? Tlouemy?

3. Cnenaiite BBIBOJ ()OPMYIIBI, HCIIOJIE3YEMOM B paboTe ISk H3MEpEHUS
YCKOPEHUS CBOOOTHOTO Ma/ICHHs, Pa3bsCHUTE €€.

4. Kak B manHOH paboTe HaXOAAT aOCOIIOTHBIC U OTHOCHUTEIHHBIE
MOTPEITHOCTH U3MEPEHHS IIEPHO0B KOoNeOaHNi MasTHUKOB?

5. Kak B pjaHHOW paboTe HAXOAAT OTHOCHUTEIFHYI0O U a0CONIOTHYIO
MTOTPENTHOCTH N3MEPEHHs YCKOPEHHs CBOOOTHOTO MaaeHuUs?

a  TaKKe
pelIeHUH
obmenpodeccnoHaIbHBIX
3aja4

METOBI npu

Tema 3 «MccnenoBaHue TeUEHUS BA3KOM JKUIKOCTH»

1. Pacckaxure ycTpoicTBO BrCKo3uMeTpa OCTBANIBAA U COAEPIKaHUE
IKCTICPUMEHTA 110 U3MEPEHHIO KO3(D(DHUIMCHTA BI3KOCTH 3THM MPUOOPOMOM.
Beisenute 1 00bsicHUTE (hOpMYITy UTs pabOThI ¢ BUCKO3UMETpoM OCTBaIbaA.

2. Kak B 1aHHO# paboTe HAXOAAT OTHOCUTEIILHYIO M a0COJIOTHYIO TTOTPEITHOCTH
n3MepeHUst K03 PUIMCHTA BI3KOCTH KUIKOCTH?

WI-1. OIIK-4

Hcnonb3yer OCHOBHEIE
€CTECTBEHHEIE,
OHOIOrHYECKHUE u

npodeccroHaIbHbIC TTOHATHS,
a  TaKKe  METOABl  IIpH
peLeHnu
o0menpogecCHoHaTEHBIX
3aj1a4

Tema 4 «VccnenoBaHne NEPEMEHHOTO U BBIIPSIMICHHOTO TOKA ITPY TIOMOIIH
ocrutorpada

1. PacckaxwuTe ycTpOHUCTBO M MPHHIIHIT IEHCTBHS SIMEKTPOHHOIYIEBON TPYOKH.
2. HageptuTe 1 pa3bscHATE cXeMy NEKTPHUUIECKOI IIenH U1 HaOMIONCHUS
OCLHJIJIOrPaMMBI IIEPEMEHHOTO TOKA.

3. Haueprute n pa3bscHUTE cXeMy SIEKTPHUYECKOM 1IN Isl HaOMIONEeHHs
BBINPSAMIIIIOLIETO IEHCTBUS TUOAA.

4. HauepTtuTe 1 pa3bsCHUTE CXEMY JIEKTPUUECKOI LIenH JUisl HaOIIONeHUS
ABYXTIOJIYIIEPUOAHOTO BBIIIPAMIICHHUSA IIEPEMEHHOI'O TOKA.

5. Hageptutre u pa3zpaCHUTE CXeMy OJJIEKTPUYECKOH Iemu I HaOMIONeHUs
(UIBTPYIOIIEro IeWCTBHS KOHACHCATOpa.

NJ1-1. OIIK-4

Ucnonszyer OCHOBHBIE
€CTECTBEHHBIC,
OGuonornyeckne u

npod)eCCHOHATBHBIC MOHATHS,
a TaKXeE METOAbI npu
peleHuu
001IenpoheCCHOHATBLHBIX
3ama4y

Tema 5 «lccaenoBaHne MArHUTHOTO TIOJISI HOCTOSTHHOTO MarHUTa)

1. PacckaxuTte ycTpoHCTBO SKCIIEPUMEHTAIBHON YCTAHOBKH U COICPKAHUE
IKCIICPUMEHTA TI0 M3YYCHHIO 3aKOHa AMIIepa M H3MEPEHUIO MHIYKIINH
MAarHUTHOTO MOJISL.

2. HauepTtHTe 1 pa3bsCHATE CXeMY EKTPUYCCKOH LIETTH YCTAHOBKH.

3. PacckaxuTe ycTpOHCTBO aHATUTHYECKUX BECOB U MPABUIIO OOPAILEHUS C
HHUMU.

4. Kak omnpeesoT abCOOTHYIO MOTPEIIHOCTh MOKa3aHUi aMriepMeTpa?

5. Kax onpenesstor OTHOCUTEIBHYIO U a0COFOTHYIO IOTPENTHOCTH H3MEPEHHUS
WHIYKIIMA MarHUTHOTO TOJIsI?

NJI-1. OIK-4

Hcrons3yeT 0CHOBHBIE
€CTECTBEHHBIE,
OHONOTMYECKHE U
npoeCCHOHANBHBIE TIOHATHS,
a TaKXe€ METOABI ITPU
peleHuu
00mIenpoheCCHOHATBLHBIX
3ama4y

Tema 6 «/M3mepeHue pa3sMepoB MabIX 0OBEKTOB IIPU ITOMOIIM MHKPOCKOIIa
1. Pacckaxwure conepkaHue SKCIIEPUMEHTA, HAITUIINTE U OObSICHUTE
pacueTHbIe (POPMYITBL: @) M0 U3MEPEHUIO YBEINICHUS 00BEKTHBA, 0) 10
N3MEPEHUIO BEINYNHBI MUKPOOOBEKTA.

2. Kak B nmanHOW paboTe HAaXOIIT MOTPEITHOCTH YBEIMYEHUS MHKPOCKOINA,
pa3Mepa MHUKpooOBeKTa?

na-1. OIIK-4

Ucnonszyet OCHOBHbIE
€CTECTBEHHBIE,
Omoyornveckue u

npodeccHOHANBHbIE TOHATHS,
a  TaKkKe  METOABl  IpH
peLIeHuH
o0menpogecCHoHATEHBIX
3aj1a4

Tema 7 «/M3yueHne NoIsIpUMETpa, M3MEpEeHNe KOHIIEHTPAIluH PacTBOPOB
ONTHUYECKH aKTUBHBIX BEIIECTBY»

1. Yto noka3sbiBaeT ko3 UIMEHT, Ha3bIBAEMBbIi yIEIbHBIM BpalleHHeM?
3aBHUCHUT JTU 3HAYEHHUE YACIHHOTO BPAIIEHHUS OT JUINHBI CBETOBOM BOJIHBI?
Hanumure u o0bsicHuTe GOPMYIy U €IMHUILY U3MEPEHUS YACIbHOTO
BpAIIEHMUS.

2. Pacckaxute yCcTpoHCTBO, IPUHIMIT paOOTHI MOJISIPUMETPA U COAEPIKaHUE
9KCIIEPUMEHTA 110 U3MEPEHUIO YIENBHOIO BPALIEHUs] U KOHLIEHTPAIH
pacTBOpa ONTUYECKU AKTUBHBIX BEIECTB.

3. ITo kakoii hopmysie onpenesIsTIoT KOHIIEHTPAIMIO pacTBopa B padore?
4. Kak B 1aHHOH paboTe HaXOAAT ITOTPEIIHOCTH U3MEPEHHUH YIEIEHOTO
BpaleHNs ¥ KOHIIEHTPAIlMH pacTBopa?

nJ-1. OIIK-4

Hcnons3yeT 0CHOBHBIE
€CTECTBEHHBbIE,
OHOJIOTHYeCKUe U
npodeccruoHanbHbBIE TOHATHS,
a TaKk)Ke METOJIbl IPU
peIIeHIH
o0mIenpoghecCHOHATBHBIX
3aj1a4

Ga4YTCHO»

Oruet OLCHUBACTCA IO YCMOTPCHHUIO NPCIOAaBaTCIIA OLICHKOM «OTIIMYIHO», «XOPOLIOo»,

CTaBHUTCs O6y‘~IaIOH_II/IMC$I,
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«yHOBJIETBOPUTEIILHO», «HEYAOBIETBOPUTEIBHO» WM OLEHKOH «3auTeHO», «HE 3auTeHo». OLeHKa
ypoBeHb 3YH KOTOpBIX COOTBETCTBYET KPHUTEPUSM,




YCTAHOBJICHHBIM JJIsI ITOJIOKHUTECJIBHBIX OLCHOK (((OT.]'II/I‘IHO», «XOpOoLIo», ((y,I[OBJ'IeTBOpI/ITeJ'IBHO»).
OLIGHKa 00BsBIsICTCS 00 AroIIEMYCd HCIMOCPCACTBCHHO MMOCJIC CAaYX OTYCTA.

MIxaga

Kpurtepnu oneHuBanns

- U3JIOKCHUE MaTepuralia JOTUIHO, IPAMOTHO,
- CBOGO,HHOC BJIaACHUEC TepMHHOJ’IOFHeﬁ;

Ornenka 5

BOIIPOCHI;
(oT4HO) POCBE;

- CI0OCOOHOCTh pelIaTh MPAKTHYECKHE 3aJa91

- YMCHHC BBICKAa3bIBaTh U 000CHOBAaThH CBOU CYXXIACHUA IPU OTBETC HA KOHTPOJIbHBIC

- YMEHHE ONHCHIBATh 3aKOHBI, SIBIICHUS U IPOLECCHI;
- YMEHHE TIPOBOAUTD U OILICHUBATH PE3YIBTATH H3MEPEHHH;

- U3JIOKCHUE MaTepHraa JOTUHYHO, TPaAMOTHO;
- CBOOOHOE BJIaJICHUE TEPMHUHOIOTHEH;

Orenka 4
(xopor10)

HCTOYHOCTH

- OCO3HaHHOE NPUMEHEHHE TEOPETUIECKUX 3HAHUH AJISI ONIMCAHNS 3aKOHOB, SIBICHUH 1
MIPOIIECCOB, PELICHNUS] KOHKPETHBIX PAKTHYECKUX 3a/1a4, IPOBEACHHS M OLICHUBAHUS
PE3yIbpTaTOB U3MEPEHUH, HO COAEpKaHNe U opMa OTBETA NMEIOT OTACIbHBIC

(YOBIETBOPUTENBHO)

Ornenka 3
OILICHUBAHUS PE3YJIBTATOB U3MEPCHUM,

- 3aTpyJHEHUsI B 000CHOBAaHUY CBOUX CY>KACHHIHA;
- 0OHapy>KUBAETCs HEJJOCTATOYHO NTyOOKOe MOHUMaHHe H3Y4YEeHHOr0 MaTepuana

- U3JIOKEHHUE MaT€purajia HEIOJIHO, HETIOCIIEAOBATEIIBHO,
- HCTOYHOCTHU B ONPCACICHUN HOHHTI/Iﬁ, B MPUMCHCHUU 3HAHMU JJI ONHCAHMS 3aKOHOB,
SIBJICHUM U IMPOLECCOB, PCIICHUA KOHKPETHBIX MPAKTUYCCKUX 3a4a4, IPOBCACHUA U

(HEeymOBJIETBOPUTEIIBHO)

Orenka 2
HU3MEpeHull;

B U3JI0KCHHUH

- OTCYTCTBUC HCOGXOI[I/IMI)IX TCOPETUUYCCKUX 3HaHPII>i; JOMYHICHBL OIIIMOKHU B
OIpCACICHUN MOHATUN M ONIUCAHUHU 3aKOHOB, SIBIICHUM U IpoHeCcCOB, HCKAKEH UX
CMBICJI, HC PCIICHBI MPAKTUYCCKUE 3a0a4U, HCIPABUJIbHO OLICHUBAIOTCA PE3YIIbTaThl

- HE3HAaHUE OCHOBHOTO MaTepraia yaeOHOH MPOrpaMMBl, OMYCKAIOTCS TPyOble OIIHOKH

npodecCHoHaNBHON  00pa30BaTEIbHON MPOTrPaMMBI
ITUCIAILINHEIL.
O3BOJISIOIIN N

4.1.3. TectupoBanue

TCCTI/IpOBaHI/IC HCIIOJIB3YCTCA IJid OLCHKKM KadeCTBa OCBOCHUA O6y‘I&IOHIPIMCE[ OCHOBHOH

COOOM  KOMILIEKC
poIenypy HM3MEpEeHHUs

Tect mpexncrasisieT
YIIPOCTUTh

0 OTICIBHBIM TEeMaM WM pasenam
CTaHJAPTU3UPOBAHHBIX
3HAHUH

3aJIaHUM,

U yMEHHH OOydarouuxcs.

OOyyaromuMcsi BBITAIOTCSI TECTOBBIC 3aJaHHUA C (POPMYIHPOBKOM BOIMpOCAa U MPEIJIOKCHUEM

BBIOpATH OIUH HpaBHJIBHBIﬁ OTBCT M3 HCCKOJILKUX BAPUAHTOB OTBCTOB.
Ne OueHouHbIE CPEACTBA Kon 1 HanMeHOBaHNE MHIUKATOPA
KOMIIETSHITNH

1 IIpu yMeHbIIEHUH CKOPOCTH JBHKECHUSI MOJIEKYJ B 4 pa3a JaBlieHUE WAa-1. OIIK-4
rasa pasa. Hcnonb3yeT OCHOBHBIE €CTECTBEHHBIE,
1) yBemmumiocs B 2 Ouonornueckue u MpogeccuoHalbHbBIC
2) yMEHBIIWIOCH B 4 MOHATHS, a TakXke MEeTOAbl NpH
3) yBenuumiocs B 4 pemieHnr  00UIENPOECCHOHANBHBIX
4) yMEHBIINIOCH B 2 3a1a4

2 ITpu norpyeHnu B )KUAKOCTh KalMJUIIPHOI CTEKISTHHON TPpyOKH NAa-1. OIIK-4
YPOBEHB KUJIKOCTH B HEil MOTHUMAETCs HAa 4 MM HaJ yPOBHEM Vcnonb3yeT OCHOBHBIE €CTECTBEHHEBIE,
JKUJIKOCTH B COOOIIAIOIIMMCS C HUM cocyze. Eciu B3Th Kasip OuoJI0THYeCcKUe U MpodecCuoHabHbIe
JUaMeTp, KOTOpOro B 2 pa3a 0oJblIlle, TO BRICOTA IOAHATHS KUIAKOCTH B | MOHATHS, @ TAKXKE METOIBI IPU
HeM OyIeT paBHa MM. peteHu# o01enpohecCunoHaIBHBIX
1)2 3a71a4
2)4
3)8
4) 16

3 Ecnu yBennunTs B 2 pasa 3HaueHue nedopmupytomeit cuisl, He Mensts | 1/1-1. OIIK-4
IUIOIA/b MONIEPEYHOTO CEUEHHs TeJla, TO 3HAUEHHE OTHOCUTEIBHOU Hcnonb3yeT OCHOBHBIE €CTECTBEHHEIE,
nedopmanyy. .. Guosnornueckue u npogeccuoHaabHbIe
1) He U3MEHHUTHCS TIOHATHS, a TAKXKE METOJIbI IIPU
2) yMEHBIIUTHCA B 2 pa3a pemeHnn o0menpogeccHOHaTBHBIX
3) yBenmumtes B 4 paza 3az1a4
4) yBenmunTcs B 2 pasa

4 W neanpHOMY OTHOATOMHOMY Ta3y nepenanu konudectBo Teriorel 700 | MI-1. OTIK-4
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Jx v ra3 cosepiumi padory 600 JIx. BHyTpeHH:s1 sHEprus ra3a npu

HCHOJ’IL?,yeT OCHOBHBIC €CTCCTBCHHBIC,

oToM paBHa _ JIxk. Ouosornueckue u npogeccuoHaibHbIe
1)0 TIOHATHSA, @ TAKXKE METOABI IPU
2) 100 pereHnn 00ImenpodeccHOHaIbHBIX
3)-100 3a1a4
4) 1300

5 [Ipu yBenmmueHN# CHITBI TOKA B 4 pa3a KOJMYECTBO TEILIOTEI, Na-1. OIIK-4
BBIZICTISIEMOE HAa CONPOTHBIICHUH 32 TOXKE BPEMSI, YBEIIMUUTCA B Vcrionp3yeT OCHOBHBIE €CTECTBEHHBIE,
pas(-a). Onomornueckue u mpogecCHoHaIbHbIE
1)2 MIOHATHS, a TAKXKe METOJBI IIPU
2)8 pemeHun o01enpodeccnoHaIbHBIX
3)4 3a1a4
4) 16

6 DJIEeKTPOMAarHUTHBIC BOJHBI, 00IaaroIue OOJBIION MPOHUKAKOIICH Wa-1. OIK-4
CIOCOOHOCTBI0, BO3HUKAIOIUE MPU B3PBIBE SCPHOTO OPYKHUS Hcnonb3yeT OCHOBHBIE €CTECTBEHHBIE,
BCJICICTBHE PaIMOAKTHBHOTO pacnaja siaep, Ha3bIBaoT ... Oronorndeckue u npodeccuoHaIbHbIE
1) pagnoBoHAMH TIOHATHSA, a TAKXKE METOABI IPU
2) peHTTeHOBCKUM H3ITydeHHEM pemeHnn o0ImenpoQecCHOHATBHBIX
3 uH(ppaKpacHBIM H3ITyIEHHEM 3amaq
4) raMMa-u3ITydYeHHEM

7 JJ1s IOBBIIIICHAS TIpeiesia pa3perieHus 00bEKTHBAa MUKPOCKOIA Wa-1. OIIK-4
HeoOxommMmo ... (BeiOepure Bce BepHbIE BapHaHTHI OTBETA) Hcnionp3yeT OCHOBHBIE €CTECTBEHHBIE,
1) yBeTMUYHTH ITOKA3aTeNb MPEIOMIICHHS CPEJIbI OMoJIOTHYeCKUE U MPOoQeCcCHOHAIbHbIE
2) YMEHBIIUTH TI0Ka3aTellb MPeIOMIICHUS CPEbl HOHSTHS, @ TAK)KE METOJIBI IPH
3) ocBETUTH MHUKPOOOBEKT CBETOM C MEHBIIICH JUIMHOM BOJHEI peteHun o01enpodeccunoHaIBHBIX
4) OCBETHTh MUKPOOOBEKT CBETOM C OOJIBIIICH JJTHMHON BOTHBI 3a7a4
5) YMEHBUINTH YHCIOBYIO allepTypy

8 JudpakiinonHast pemieTka 0CBeIacTcs 3eJIeHbIM cBeToM. [Ipu Wa-1. OIK-4
OCBEIIICHUH PEIIETKH KPACHBIM CBETOM KapTHHA TU(PPAKIIMOHHOTO Hcnonb3yeT OCHOBHBIE €CTECTBEHHBIE,
CIIEKTpPa Ha 3KpaHe ... Ouonorndeckue u npodeccuoHaIbHbIE
1) cy3urcs TIOHATHSA, a TAKXKE METOABI IPU
2) pacupurcs pemreHnn 00MmenpodeCcCHOHAIBHBIX
3) HE U3MEHHTCS 3a1aq
4) ucye3HeT

9 PanyxHas okpacka MBUTBHBIX ITy3bIpei OOBACHICTCS SBICHUEM .. .. Wa-1. OIIK-4
1) nudpaxumn Hcnonb3yeT OCHOBHBIE €CTECTBEHHBIE,
2) nonspusanuu OuoJI0THYeCcKUE U MpodecCuoHaIbHbIE
3) unrepdepeHunu MOHATHSA, @ TAK)KE METOJIbI IPU
4) nucniepcuu peteHn# o01enpohecCunoHaIBHBIX

3ama4y
10 | OxuH U TOT JKE CBETOBOM MOTOK Ma/IaeT HOPMAJILHO Ha 3ePKAJIbHYIO 1 NAa-1. OIIK-4

a0COJIIOTHO YepHYIO MOBEPXHOCTh. OTHOILIEHNE JIABJICHHUS CBETa Ha
MIEPBYIO U BTOPYIO MMOBEPXHOCTH PaBHO ...

1) 1/2

2) 1/4

3)4

4)2

Vcnonb3yeT OCHOBHBIE €CTECTBEHHEIE,
Guonornueckue u npogeccuoHaIbHbIe
TIOHSATHS, @ TAKXKE METOABI IPH
pemeHnn o01menpodeccnoHaIbHBIX
3aaq

Ilo pesympratam Tecra OOYy4YarOLIEMYCSl BBICTABIISIETCS OLEHKA «OTJIMYHO», «XOPOLIO»,
«YIOBJIETBOPUTEIBHO» UIIU «HEYIOBIETBOPUTEIBHOY.
Kputepuu ouenuBanus orBera (Tabil.) JOBOASTCS 10 CBEACHMs OOydaroluxcs A0 Hadaya
TecTHUpoBaHus. Pe3ynbrar TecTupoBaHHs OObBSBISETCS 00y4aromeMycs HENOCPEACTBEHHO IOCIe

€ro cIa4u.
Ixana Kpurtepuu onenuanus (% npaBUJIbHbIX 0TBETOB)
Orenka 5 (OTIIMYHO) 80-100
Orenka 4 (xoporio) 70-79
Orienka 3 (yIOBICTBOPHUTEIILHO) 50-69
Ornenka 2 (HEYTOBJIETBOPUTEIHHO) menee 50
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4.2. Ilpoueaypsl U OLleHOYHbIE CPEACTBA I/l IPOBeAeHHUs TPOMEKYTOUHOM aTTecTalun
4.2.1. JOx3ameH

DK3aMeH sBISeTCS (POpPMOM OIEHKHM KadyecTBa OCBOCHUS OOYYarONIMMCS OCHOBHOM
npodeccHoHAIBHON 00pa30BaTeNbHONM MPOTpaMMBI MO pas3jienaM AUCHHUILTUHBL [lo pesynbpraTram
9K3aMeHa OOYydYaroeMycCsl BBICTABISETCS OICHKA «OTIIMYHOY», «XOPOILIO», «YIOBIETBOPUTEIHLHO
WJIU «HEYAOBJIETBOPUTEIIHHOY.

OK3aMeH 1O JAMCLUIUIMHE MPOBOJUTCS B COOTBETCTBUU C PACIHCAHUEM IPOMEKYTOUHOU
aTTecTalid, B KOTOPOM YKAa3bIBa€TCS BpPEMsl €ro MPOBEACHHUS, HOMEpP ayIuTOPUHU, MECTO
MPOBEJCHUS KOHCYJAbTAIMU. YTBEpPXKACHHOE pacHUCcaHHe pa3MellaeTcs Ha HHPOPMALMOHHBIX
CTEH/Iax, a Tak)Ke Ha OUIIMAIBHOM caiiTe YHUBEpCUTETA.

VYpoBeHb TpeOOBaHMM IS IPOMEKYTOYHOM arTecTaluu OOydJaroIIMXCsS YCTaHABIMBACTCS
paboueii mporpaMMon JUCIUIUIMHBI U TOBOJUTCS A0 CBEACHHS 00ydaroluXxcs B Hayalie ceMecTpa.

DK3aMeHbI MPUHUMAIOTCS, KaK MPaBUIIo, JiekTopamu. C pa3pemieHus 3aBeayroiero kahenpoi
Ha 9K3aMEHE MOKET MPHUCYTCTBOBATH MperojaBareib Kadeapbl, MPUBICUYCHHBIA AJ MOMOIIU B
IpueMe -5K3aMeHa. B ciydyae OTCYTCTBHSL BEAYILETO IPENOAABATENS 3K3aMEH IPUHHUMAETCS
IpernoiaBaTesieM, Ha3HAY€HHBIM PAcTIOPsKEHUEM 3aBEAYIONIEro Kadeapoid.

[IpucyTcTBHE Ha SK3aMeHE MpernoAaBareNieid ¢ Apyrux kadenp 0€3 COOTBETCTBYIOIIETO
pacropspKeHUs PeKTopa, MPopeKTopa 1o y4yeOHoil paboTe uiu AekaHa (pakylnbTeTa He JOMyCKaeTCsl.

OOyuaromuecs Mpy sSBKE HA dK3aMEH 0053aHbl IMETh MPHU Ce0€ 3aUETHYIO KHUXKKY, KOTOPYIO
OHM MPEIBABISAIOT FIK3aMEHATOPY.

Jns mpoBeneHHWs SK3aMeHa BEAYLIMH NPENo/aBareiib HAKAaHYHE IIOJy4YaeT B JIeKaHaTe
3a4€THO-3K3aMEHALIMOHHYI0 BEJIOMOCTb, KOTOpas BO3BpAlaeTCs B JIeKaHAT IIOCIE€ OKOHYAHUS
MEpOIPUATHS B ICHb POBEICHUS AK3aMEHa WM YTPOM CIEAYIOLIErO JTHS.

DK3aMeHbl MPOBOIATCA IO OWieTaM B YCTHOM MM HUCBMEHHOM BHZE, TUOO B BHUJIE
TECTHPOBAaHMS. OK3aMEHAIlMOHHBIC OMJIETBI COCTABJSAIOTCS [0 YCTAHOBJICHHOM (opme B
COOTBETCTBUU C YTBEPXKIACHHBIMU Ka(enpoil 3K3aMEHAIIMOHHBIMH BONPOCAMU M YTBEPKIAAIOTCS
3aBeNyONMM Kadeapoit exxeroqHo. B Ouiere cogepUTcs Tpu BOPoca: 2 TEOPETUISCKUX BOIIPOca
Y OJTHO MPAKTHUYECKOE 3a/I1aHHE.

DK3aMeHaTopy MPEAOCTABISIETCS MPABO 3a/1aBaTh BOMPOCH CBEPX OWIIETa, a TAKKE MOMHMO
TEOPETHUYECKUX BOIPOCOB JaBaTh JUIsl PEUICHUS 3aJaud U NIPUMEPbI, HE BBIXOAAILINE 3a PaMKH
MPOMUJEHHOIO MaTepralia Mo NU3y4aeMOu TUCIUILINHE.

3HaHUS, YMEHUS U HABBIKK OOYYAIOIINXCS OMPENEISIFOTCS OIEHKAMHU «OTIMYHOY, «XOPOIIO»,
«YIOBJICTBOPUTEIBHO», «HEYAOBJIETBOPUTEIBHO» WU BBICTABIISIIOTCS B 3a4€THO-IK3aMEHAIMOHHYIO
BEZIOMOCTbH U B 3a4ETHYIO KHIDKKY 0Oy4JaroIIerocs B IeHb 9K3aMeHa.

[Ipu mpoBeeHUN YCTHOTO PK3aMEHa B ayIMTOPUH HE JOJDKHO HAaXOAUTHCS 0oJiee IIECTH Ha
OJTHOTO TIperoaaBaTels.

[Ipu mnpoBeneHWM YCTHOTO OHK3aMeHa CTYAEHT BBIOMpAeT DJK3aMEHAI[MOHHBIA OWJIET B
CIIy4aifHOM TMOpS/Ke, 3aTeM Ha3bIBaeT (PamMHIIMI0, WMS, OTUYECTBO M HOMEpP SK3aMEHAIMOHHOTO
ouera.

Bo BpeMms sk3aMeHa oOydaroluecsi MOTYT IOJIb30BAaThCS C pas3pelieHHs] dK3aMeHaTopa
IPOrpaMMOM JUCIUIUIMHBL, CIPAaBOYHOW M HOPMAaTHBHOW JIUTEPAaTypoM, APYrUMH IMOCOOUSMU U
TEXHUYECKUMH CPEICTBAMHU.

Bpemsi moarotoBku oTBeTa Mpu caade dK3aMeHa B YCTHOM (popme JOHKHO COCTaBIATH HE
MeHee 40 MUHYT (T10 JKeTaHUI0 00YJarOIIerocs OTBET MOXKET ObITh TOCPOUHBIM). Bpems oTBeTa — He
6ozee 15 MUHYT.

OO0yuaronuiicsi, UCIIBITHIBAIOIINN 3aTPYIHEHUS IPU MTOATOTOBKE K OTBETY IO BHIOPAHHOMY UM
OwieTy, UMEET MPaBO Ha BHIOOP BTOPOTrO OWJIETa C COOTBETCTBYIOIIUM NPOIJICHHEM BPEMEHH Ha
noArotoBky. [Ipu OkOHYATENILHOM OIEHUBAHUM OTBETa OllEHKA CHUXKAeTCs Ha onuH Oaml. Beigaua
TPEThEro OMJIeTa HE pa3periaeTcs.

Ecnu oOydaromuiicss sBHJICS Ha OSK3aMEH, W, B3sIB OWJIET, OTKa3ajcs OT MPOXOXKICHUS
arTecTalii B CBS3M C HEMOATOTOBIEHHOCTHIO, TO B  BEJAOMOCTH €My BBICTaBIISIETCA OIICHKA
«HEYJIOBJIETBOPUTEIBHOY.
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Hapymienne AMCHMIIIMHBI, CIKCHIBAHHE, MCIOJIb30BaHHE OOYYAIONIMMUCS Hepa3pelieHHbIX
MEYATHBIX M PYKOMHCHBIX MaTepuajoB, MOOWIBHBIX TEIe(POHOB, KOMMYHUKATOPOB, IMJIAHIIETHBIX
KOMITbIOTEPOB, HOYTOYKOB U APYIUX BHUJIOB JINYHOW KOMMYHHUKAIIMOHHON 1 KOMIIBIOTEPHOMN TEXHUKU
BO BpeMsl aTTEeCTAllMOHHBIX WCIBITAHUHU 3ampemieHo. B ciywae HapymieHuss 3Toro TpeOoBaHUS
npernojaBatelib 00s3aH YIaduTh OOy4arollerocs U3 ayJUTOPUH U MPOCTABUTH €MY B BEIOMOCTHU
OIICHKY «HEYAOBJIETBOPUTEIHHOY.

BricTaBieHrne OIICHOK, TMOJMYYEHHBIX TMpPU MOJABEACHUM PpE3yJIbTaTOB MPOMEKYTOUHOM
aTTecTalliyd, B 3a4€THO-IK3aMEHAIMOHHYIO BEJIOMOCTh M 3a4ETHYI) KHHUXKKY IPOBOJUTCA B
MPUCYTCTBUH camoro odOyuatomerocs. [IpenogaBarenu HeCyT MmepcoHaIbHYIO OTBETCTBEHHOCTDH 3a
CBOEBPEMEHHOCTh M TOYHOCTh BHECEHHS 3alHCeil O pe3yipTarax MpPOMEKYTOUYHOM aTTecTallH B
3a4€THO-9K3aMEHAIIMOHHYIO BEJOMOCTh U B 3a4€THBIC KHIKKH.

HesiBka Ha »’K3aMeH oTMedaeTcs B 3a4€THO-IK3aMEHAIlMOHHOW BEAOMOCTH CJIOBAMH «HE
SIBUJICSI).

Jis oOydaromuxcsi, KOTOpble HE CMOIIM ClaTh AK3aMEH B YCTAHOBJICHHBIE CPOKH,
YHUBEpCUTET yCTaHABIMBAET I[EpPUOJ JIMKBUJIALMM  3aJI0JDKEHHOCTH. B 3TOT  mepuon
IperojaBaTelid, MPUHUMABIINE HK3aMEH, JOJDKHBI YCTAaHOBUTH HE MEHee 2-X JIHeH, KOorja OHHU
OyayT mpuHUMaTh 3aJ0DKeHHOCTH. MH(DOpMaIus o JTUKBHIAIUMN 33J0JHDKCHHOCTH OTMEYAeTCs B
9K3aMEHAIIMOHHOM JIUCTE.

OOyuvaronuMcs, TOKa3aBIIMM OTIMYHBIC U XOPOIINE 3HAHUS B TEUEHHUE CEMECTpa B XOIe
MOCTOSTHHOTO TEKYIIEro KOHTPOJIS YCIIEeBaeMOCTH, MOXKET OBbITh MPOCTaBIeHAa SK3aMEHAIIMOHHAs
OLICHKa JOCPOYHO, T.€. 0e3 caaun 3k3aMeHa. OlLleHKa BBICTABISAETCS B SK3aMEHALIMOHHBIN JIUCT WU
B 3a4€THO-9K3aMEHAIIMOHHYIO BEIOMOCTb.

WNHBanuapl 1 1iia ¢ OrpaHuYeHHBIMU BO3MOYKHOCTSIMU 37I0POBbS MOTYT CJIaBaTh SK3aMEHBI B
MEXCECCHUOHHBI TEpPUOI B CPOKH, YCTAHOBIEHHBIE WHAMBUAYAIbHBIM Y4YEOHBIM ILJIAHOM.
WNHBanuapl v quiia ¢ OrpaHUYCHHBIMA BO3MOXKHOCTSIMU 3/I0POBbsI, UMEIOIINE HAPYIICHHUS OIMOPHO-
JBUTATEIBHOTO ammapara, JOMYCKAIOTCS Ha arTeCTAlMOHHbIC HCIBITAHUS B COMPOBOXKICHUU
ACCHCTEHTOB-COIIPOBOXKIAIOLIUX.

[Ipouenypa npoBeaeHHs] MPOMEKYTOUHOM arTecTaluu s OCOOBIX CIy4yaeB H3JIOKEHA B
«IlonmokeHnu O TEKYIIEM KOHTPOJIE YCIEBAEMOCTH M MPOMEKYTOUHOM arTeCcTalliu OOy4aroIInXcs
no OIIOII 6akanaBpuara, cnenuanurera u maructparyps» ®I'BOY BO HOxno-Ypansckuii [AY
(FOYpI'AY-I1-02-66/02-16 ot 26.10.2016 1).

No OrneHOYHBIE CPEICTBA Kon u HanmeHnoBanue
HMHNKATOpa
KOMIIETEHINH
1 1. Matepus u ee Buasl /Ilonstue «marepus». Buasl marepuu. [ToHsTHS NAa-1. OIIK-4
«BELLECTBO» U «110JIe». BUbI B3aUMOENCTBUN U UX CYIIHOCTh. [IoHsATHE Hcnonb3yeT 0CHOBHBIE
«huzukay. Ponb pusuku B mpodeccun./ €CTECTBEHHBIC,
2. JIswxenue u ero hopmel /I[TonsiTue «1BmxeHne». GopMbl ABUKEHHUS MaTEPHU U | OMOJOTHYECKUE U
UX CYIIHOCTb. MeXaHn4ecKoe JIBIKEHUE U €T0 BUIBL./ npodeccHoHaIbHbIE
3. Kunematuka nocrymnaresnsHoro asrxenus /[lonstune «roctynarensHoe MOHATHS, a TAKXKE
asrkeHne». CrocoObl onpesieNieHns OJIOKEeHMS TeNa B pocTpancTe. CucreMa METOABI TP PELICHUU
orcuera. Teno orcuera. Tpaekropus. [1yTs. Ilepemenienne. CkopocCTb: ob1enpogeccnoHalbHBIX
MTHOBEHHAs U CPEeHss. YCKOPEHHE: MTHOBEHHOE, CpEIHEE, OTHOE. 3a1a4

Cocrapnsromue yCKOpeHus./

4. [lunamuka nocrynareiabHoro nBrkenus /Ilepseiii 3akon HerotoHa. Macca Tena.
Wneprus. Bropoii 3axon Herorona. Cuna. mmynbc Tena. 3ak0H COXpaHEHUs
nmnynsca. Tperuii 3akoH Herorona. OcHOBHOE ypaBHEHHE JUHAMUKHU
MTOCTYTIAaTEeFHOTO IBYDKEHUS./

5. Kunematuka BpamarensHoro qBrxenus /[IoHsATHE «BpamaTelbHOE IBIKEHUEY.
VYroBoe nepemenieHre. YIioBas CKOpOCTb: CPEIHAS 1 MTHOBEHHas1. YIIIOBOE
YCKOpEHHeE: Cpe/lHee 1 MTHOBEHHOE./

6. JIlnHamMuKa BpamarebHOTo ABMKEHHs /MOMEHT HHEPIIUH MaTepHAIbHON TOYKH
u tena. Teopema Illteitnepa. MoMeHT umnynsca. MomeHT cuibl. [1neuo cuisl.
OcCHOBHOE ypaBHEHHE TMHAMHKH BPAIATEIEHOTO JBHXKEHUSL./

7. DHepreTHUECKHE XapaKTePUCTHKU TOCTYIATENbHOTO IBYKEHUS /DHEPTHsl.
Kunernueckas u noteHnnanbHas 3ueprus. [lonHas mexannueckas SHeprus. 3aKOoH
COXpaHEeHHsI MEXaHW9IeCKOH sHepruu. Mexanndyeckast paboTa ¥ MOIIHOCTB./
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8. DHepreTHyecKHue XapaKTEPUCTUKHU BPAILATEIbHOTO IBU)KEHHUS /DHEPTHSL.
Kunernueckas sHeprust. 3aKOH COXPaHEHUS] MEXaHUYECKOH YHEPTUH JUIs
MOCTYNATEeNbHOTO M BPAIATEIbHOTO IBIDKEHUS. Mexanudeckas pabora n
MOIIHOCTb./

9. ®usnyecKue BENMYHHEI, OIIMCHIBAIOIIME KojebaTenpHoe aBrkeHne /CMelieHue.
Awmmntyna. @a3a xonebanuit. Llukmmaeckas gacrora. [lepron. YactoTa.
Ckopocts. Yckopenue. Cuma. DHeprus./

10. Buner mexaanueckux konebannit /Ilo xapakrepy dpusudgeckoro mporecca. I1o
XapakTepy 3aBUCUMOCTH OT BpeMeHu. [1o ciocoOy BeiHykaeHus. [1o xapakrepy
n3MeHeHHs1 aMIuINTyAbl. CloXKeHHe TapMOHUYECKHX KoJeOaHuit./

11. ®uznueckuii MmastHUK /[loHsATHE «PU3HMIECKUI MASTHUKY. YpaBHEHHE
JBIKEHUs! (PU3NUECKOro MasiTHHKA. YacToTa u nepros KoinedaHui (pu3nIeckoro
MasiTHHKA./

12. Maremarndeckuii MasTHUK /[loHSITHE «MaTeMaTHIECKUIA MaTHUKY.
VYpaBHEHNE IBIKSHHUS MATEMaTHIECKOTO MasiTHHKA. YacToTa 1 meproj KojaeOaHmii
MaTeMaTHIeCKOTO MasTHUKA./

13. IlpyxunHbBIH MasTHUK /[IoHATHE «IIPY>KUHHBIN MasTHUK». YpaBHEHHE
JBYDKECHUSI IPYXUHHOTO MasTHHUKA. YacToTa 1 epros KojaeOaHuil MpyXKHHHOTO
MasiTHAKA./

14. BonHOBOI1 mpouiecc 1 ero xapakrepuctuky /[onsiTre «BoHa» (BOTHOBOI
nporecc). MICTOYHUKN MEXaHUYECKUX BOJIH. YCJIOBHSI BOSHUKHOBEHUS
MeXaHH4YeCKUX BOJH. PacipocTpaHeHne BOMH B pa3IHyHBIX cpefax. InHa BOJHBL.
Ckopocts. Uactota. UHTEHCHBHOCTS./

15. Tumbl MexaHUUECKUX BOJIH /BosHOBast MOBEpXHOCTH. DPOHT BOJHBL.
ITonepeunsle 1 MpoONbHbEIE BOJIHEIL. berymiue u crosyre BOJIHBI, UX YpPaBHEHHUS.
[Tnockue u cepryeckre BOIHBI  UX ypaBHEHHUS. BexTop Ymosa./

16. OcHOBHBIC TIOJIOKEHHS CHEHATBHON Teopru oTHOcHTenbHOCTH (CTO)
/MpuHnun oTHOcuTenbHOCTH ["annnes. OCHOBHOE MOJIOKEHUE TEOPUH
otHOcuTenbHOCTH. [locTynmarer CTO DOitamreiina. [Ipeobpa3osanus Jlopenma./
17. OcHOBHBIE 3aKOHBI CTICIMATBHOW TEOPHH OTHOCHUTEILHOCTH /PensaTHBHCTCKUI
3aKOH CIIOKEHUS cKopocTel. OCHOBHOM 3aKOH PENATHBUCTCKON TUHAMUKH
MaTepuajJbHOU TOUKHU. 3aKOH B3aMMOCBS3M MEXK/y MAaCCOM U CKOPOCThIO. 3aKOH
B3aUMOCBSI3M Macchl ¥ SHEPTUH./

18. OCHOBHBIE TIOHATHS U YPaBHEHUs MOJIEKYISIpHOH (u3uku /OCHOBHOE
ypaBHeHre MKT st uneansHoro ra3a. YpaBHeHHE COCTOSHUS UAEAIHHOIO rasa.
VYpaBuenue MenpeneeBa-Knaneiipona s uaeansHoro rasa. [loctosHaas
Bonbimana. ®usndeckuii cMbIciI MOCTOIHHON bonpimana./

19. OcHOBHEIE TTOJIOKEHUS MOJIEKYIISIPHO-KHHEeTHIecKoit Teopun /TlepBoe
nonoxxenue MKT. Monekyna. Atrom. Bropoe nonoxxenue MKT. BpoyHoBckoe
nekeHne. Jndoysus Bemects. Tperse monoxenue MKT. ['paduk 3aBucuMocTH
CHJIBI B3aMMOJICHCTBHUS OT PACCTOSHUS MEXLy MOJIEKYJIaMH./

20. [Ismxenne Monekyn Bemiects /Haubonee BeposiTHast ckopocTh. CpenHsst
KBaJpaTH4YHas ckopocTh. CpenHss apupmerndeckas cKopocTs. Kpupas
pacnpeeneHust MOJIEKYJ HAeaIbHOTO ra3a Mo ckopocTsaM. Pacnipenenenue
Makcsesuta. Pacripeneneaue Bonbimana./

21. sIenenus nepenoca /TloHsTHE «sIBIEHUS nepeHoca». 3akoH Duka. [IpumMepsr
1 dy3uu BEIIECTB, HAXOSIIIMXCS B PA3JIMYHBIX arperaTHbIX COCTOSHUSX.
TermmonpoBogHOCTE. 3ak0H Dyphe. [IpuMeps! TETIONPOBOAHOCTH. BA3KOCTh MiH
BHyTpeHHee TpeHue. 3akoH Herorona. Koaddurmenr Bsskoctn xak
XapaKTepUCTHKA CBOHCTB )KUAKOCTEH./

22. DKcTiepruMeHTalbHBIE Ta30BBIe 3aKOHBI /M30TepMudecKkuii mporecc. 3aKoH
Boitna-Mapuotra. [paduku nzorepmmudeckoro npormecca. M306apudaeckuit
mporecc. 3akoH [eii-JTroccaka. ['padmkn m300apudeckoro mporuecca.
N3oxopudeckuii mpornecc. 3akoH lapis. ['padmku n30X0pudeckoro mporecca.
AnunabatHbiii iporiecc. YpaBHenue [lyaccona. ['paduku agunadaTHoro nporecca./
23. MonexynsapHbIe SBIEHUS B )KUAKOCTAX /[IoHATHE KHIKOE COCTOSHHE
BEIIECTBAY. XapaKkTep MOJIEKYIIPHOTO IBIKEHHS B KHUIKOCTIX. [[OBEpXHOCTHBII
CJIOH B XKHUIIKOCTSAX, MOJEKYSIPHOE JaBIICHHE U IIOBEPXHOCTHOE HATSDKCHHE.
Koahdumment moBepxHOCTHOTO HAaTsDKeHUA. CMaunBaHUE U HECMAauNBaHHE.
Kamnnsipasie siBnenus, popmyna bopemm-XKiopena./

24. MonexyisipHbIe sSIBICHHS B TBEpAbIX Tenax /[IoHsTHE «TBEpAoe COCTOSTHHE
BemecTay. Kpucramimdeckue u amopHble TBEpAbIE Tena. XapakTep
MOJIEKYJISIPHOTO JIBH)KEHHS! B TBepAbIX Tenax. [lonsTue «iedopmanusy, ee BUIbI U
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Tunsl. 3akoH ['yka. Moayiab yIpyrocTH Kak XapakTepUCTUKA CBOMCTB TBEPIBIX
Tei./

25. OcHOBHBIE TIOHATHS TepMOTUHAMUKH /TepMoauHaMuka. TepMoguHaMHYeCKast
cucrema. THITBI TEPMOAMHAMUYECKUX CHCTEM. TepMOAMHAMUYECKHE TAPaMETPBI.
TepMoauHAMUUECKOE COCTOSHUE CUCTEMBI. TepMoarHaMU4eCcKuil npouecc. Bunbt
TEPMOANHAMUYECKHUX MPOIECCOB./

26. BayTtpennss sHeprus ra3a /Temmepatypa. CpeaHsss KHHETHIECKast SHEPT U
IBIDKEHHS MOJIeKyJl. Uncio creneHei cBo0oapl. BHyTpeHHssI SHEpT s OJHOTO
MoJIs Tasa u 11000 Maccsl raza. CriocoObl H3MEHEHUS! BHYTPEHHE! SHEpTuu
cucTemsbl./

27. IlepBoe Hayaso TEPMOJMHAMUKY /DUMUECKHI CMBICI IEPBOTO 3aKOHA
TepMoauHaMuKku. [IpuMeHeHre nepBoro 3akoHa TEPMOJIUHAMUKH K
u3o0mpoIeccam./

28. TermoBele nBurareny /[IoHATHE «TEMIIOBBIEC ABUTATENH». YCTPOHUCTBO
terutoBoro neurarens. Lukn KapHo. Pabora temnoBoro aeurarens. Koaddumuent
I0JIE3HOTO AekcTBUs TeruioBoro asurarens. [lytu noseienus KI1J rernnosoro
IBUTATENS./

29. Dutponus /Tlorstre «dHTpOTHNY. [loHATHE «OOpaTUMBIN
TEPMOANHAMUYECKUH TPOLIecC». DHTPOIHS H30IMPOBAHHOM CHCTEMBI IPU
o0OpaTMOM TepMofMHaMI4YeckoM rporecce. [TonsaTue «HeoOpaTnMblii
TePMOJMHAMUYECKUH IIponiecc». DHTPONHS U30JUPOBAHHON CUCTEMBI IPU
HEoOpaTMOM TEPMOAMHAMUYECKOM nporecce./

30. Bropoe Ha4ao TepMOAMHAMUKK /DHTpONHS. MI3MEHEeHUe SHTPONUH MTPpU
00paTMOM U HeoOpaTUMOM nporeccax. BTopoii 3akoH TepMOTUHAMUKH.
[IpuMeHeHHe BTOPOTO 3aKOHA TEPMOJUHAMUKH K H3omporeccaM. [lukn KapHo Ha
nuarpamme T-S./

31. DnexTpocTaTKa /INEKTPUUSCKUHN 3apsa. IIeMEHTAPHBIN MEKTPHICCKUN
3apsa. Buaer 3apanos. BzanmoneiicTBre 3apsHKeHHBIX TeJl. DIEKTPU3AIMS TEl.
3axoH Kynona. 3akoH coxpaHeHHS 3JIEKTPUIECKOro 3apsa./

32. Dnexrpudeckoe noie B Bakyyme / [loHsaTHE «QnekTprdeckoe moine». CBOHCTBa
anekrpuieckoro nois. Hanpspkennocts. Teopema aycca. [Ipunuumn
cynepno3uuuu nojiei. [Torennuan. Pabora mos./

33. BemectBo B aekrpuueckom mnose /[lonsarue «mpoBonHuk». [IpoBomHuKY B
IEKTPUYECKOM I0JI€. SIBlIeHUE 3IEKTpOoCcTaTUYECKO nHAYKIuY. IlonsTre
«IURIEKTPUK». THUIIBI AUAIEKTPUKOB: MOJSIPHBIE M HEMOIApHBIC. [IMANeKTPUKY B
anexTpudeckoM noje. Iongpuzanus quaneKTpukoB. uaekTpudeckast
MIPOHUIIAEMOCTH cpeabl. CerHETOANEKTPUKH./

34. TToCTOSIHHBIN 3NEKTpUIECKUN TOK /[IOHATHS «IIMEKTPUUECKUI TOKY,
«TOCTOSTHHBIN JIEKTPUYECKUH TOK». YCIOBHUS CyIIECTBOBAHHS 3JIEKTPUIECKOTO
Toka. Cra Toka. [ImoTHOCTh ToKa. Hanpsixenue. Conpotusnerne. Pabora Toka.
Mor1HocTh TOK./

35. TloCcTOSsIHHBIN STIEKTPUIECKHN TOK B MeTajuiax u ra3ax /[Ipupoma Toka B
MeTayax. 3akoH OMa U1 OJJHOPOIHOTO M HEOAHOPOJHOTO YUacTKa LEMH, IS
nonHOM nemnu. 3akoH Oma B quddepernnansHoM Buze. TerioBoe 1eiicTBue TOKa.
3akon [Ixoyns-Jlenua. [Ipupona anexTpuueckoro Toka B razax. MoHuszanus ra3os./
36. MaruuTHOe moJie B Bakyyme /I1oHsITHE «MarHUTHOE 1MoJiey». MarHuTHOE
B3aMMO/ICHCTBUE MMPOBOTHUKOB C TOKOM. MHIyKIMs MarauTHOTO 1o, Cuia
Awmmnepa. MarHUTHBIM MOMEHT. MarHUTHBIN oTOK. HanpspkeHHOCTh MAarHUTHOTO
noss. MarHuTHast IPOHUIIAEMOCTH CPeIbl./

37. MarautHoe monie B Bemectse /[Ipupona maraetu3ma. Bemecrsa
JIMaMarHUTHbIE, TapaMarHuTHbIE, peppomarauTHeie. Touka Kiopn./

38. DneKTpoMarHuTHASI MHIYKIWS 1 CAMOMHITYKIIHSA /SIBICHIE IIEKTPOMATHUTHON
uHaykuuu. Oneir @apanes. 3akon Papajest s 3IEKTPOMArHUTHON HHIYKIMHY.
Hampasnenue nHayKunoHHoro Toka. Ilpasuio JleHua u npaBuiio npaBou pyku.
SAsnenne camonuaykiun. JJC camonHAyKInu. HAYKTHBHOCTH TPOBOJHHKA./
39. TlepemenHsIii anexTprdeckuii Tok /[lorsTne «nepemenHsIil Tok». [lomydenne
nepeMeHHoro Toka. JleficTByronue (3 QeKTHBHBIC) 3HAYECHHUS CHUIIBI TOKA U
HaNpsDKEHUS IepeMeHHOTo Toka. COTPOTHBICHHE B IIETIAX IEPEMEHHOTO TOKA:
aKTUBHOE, NHIYKTHUBHOE, EMKOCTHOE M MOJTHOE (MMTieaanc). PaboTa u MOIIHOCTH
MIEPEMEHHOTO TOKa./

40. Ionynposoxuuky /IToHsTHE «TOTYTIPOBOIHUKNY. THITEI TPOBOIUMOCTH:
cOOCTBEHHas, IPUMECHasI, akenTopHasi. [10IynpoBOJHUKOBBIE IPUOOPHL: AUOIBI
U TPHOJBl — X YCTPOHCTBO, MPUHIMI pabOThl M NpUMEHEHue./
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41. DnexrpomarnutHoe nose /[loHsTHe «dneKkTpoMarHuTHOE 1oje». OCHOBBI
Teopun MakcBeInia ajst SJIeKTPOMAarHUTHOTO 10J1sl. YpaBHeHHs MakcBesuia Juist
AJIEKTpOMAarHuTHOTO oSl BexTop Ymosa-IloitHTHHTA./

42. DnexTpoMarHuTHbIC KojeOanus /TIOHITHE «3IIEKTPOMArHUTHBIE KOJICOAHHMSI.
KonebarenpHbri KOHTYp. KoHAEHCaTOp. DNEKTPOEMKOCTh KOHICHCATOPA. DHEPT U
3MEKTPOCTATHYECKOTO OISl KOHAEHCATOpa. DHEPIUsl MATHUTHOTO NTOJISL. DHEPTHUS
AIIEKTPOMArHUTHBIX KoJieOaHmid. YacToTa 1 meprnoy; coOOCTBEHHBIX KoeOaHuit./
43. DnexTpomarauTHbIe BOHE /I1Ikaa seKTpoMarHTHBIX BOJH. J{Mama3oHbl
9NIEKTPOMArHUTHBIX BOJIH. MICTOYHHMKH DIIEKTPOMAarHUTHBIX U3Ty4eHHH. YCIOBUS
BO3HHMKHOBEHHMSI 3JIEKTPOMarHUTHBIX BOJIH./

44. DneMeHTBl TeOMeTpU4ecKoi onThky /CBETOBOI JTy4. 3aKOH NPSMOIMHEHHOTO
pacrpocTpaHeHus cBeTa. AOCOJIOTHBII MOKa3aTelb MPeJoOMIICHHUSI.
OTHOCUTENBHBIH NOKa3aTeb npeaomMiIeHus. OnTudyeckas NIOTHOCTh CPEbl.
[Ipenensuslii yroa npenomienus. Ilponeccel oTpaxeHus U NpeJoMIIEHHUS CBETA Ha
TPaHUIIE ABYX MPO3PAYHBIX Cpell. 3aKOHBI TEOMETPHUUECKON ONTHKH./

45. NnaTrepdepenmms ceeta /[lonstre «uHTepdepeHnns ceray. KorepeHTHbIC
BonHBL. Crioco0s1 HaOmroneHns nHTepdepeniun: onbIT FOHra, OHITPH3MBI
Openens, 3epkana Openens, HTeppepeHINs Ha TOHKHUX IICHKaX. Pa3HOCTh X0ma
BOJH. YCIIOBHUS BOSHUKHOBEHHSI MHTEP()EPEHIMOHHBIX MAKCHMYMOB 1
MHUHAMYMOB. OnpenenieHne pe3yabTHPYIOIEeH aMITUTY bl KoJIeOaHui npu
HaJIO)KEHUH KOTEPEHTHBIX BOJIH./

46. Iudpakuus ceera /[lonarue «audpakuus». YCIoBUsl BOSHUKHOBEHHS
MaKCUMYMOB M MUHUMYM audpakimy. Iudpakuus cBera Ha AU pakOHHON
pewerke. Mcnonp3oBanue 1udpakiuOHHON PEIISTKH ISl U3MEPEHHUS JUTHHBI
CBETOBOI BOJIHBL./

47. lonspuszanus ceeta /[IOHATHS «eCTECTBEHHBIH CBET» U «IIOIAPU30BAHHBIN
cBeT». [lomydenne nonsIpu30BaHHOTO CBETa. 3akOH Maittoca JUIsl OTIpeeNIeHNs
WHTEHCHBHOCTH CBETA MPOIIEAIIETO Yepe3 MOIIpHU3aTop, aHAIN3aTop,
MOJISIPU3aTOP W aHAIU3aTop./

48. Mucnepcus cera /[lorsaTne «aucnepcusi». [lokazarens mpeaoMIIeHI
BemecTsa. Buapl nucnepcun: HopMaibHasi, aHOManbHast. [IOHATHE «CHEKTPY.
Buns! ciektpoB. Criextp nornomenus. Criektp ucimyckanus. CIUIOIIHbIE,
JIUHEWYAaThIC U MOJI0caThie CIIeKTphl. CrieKTpaabHbIH aHamu3./

49. TermoBoe uznyuenue /[Ipupona TerioBoro u3nyucHus. [IOHATHS «IOJIHAS U
CHEKTpaJbHas Jy4eUCIyCcKaTeIbHas CIOCOOHOCTbY, «IOJHAS U CIIEKTpalIbHas
JIy4denonIonareiabHas ClIoOCOOHOCThY, «aOCOIIOTHO YEPHOE TEN0». 3aKOHBI
TeruoBoro mmydeHus: Kupxroda, Credana — bonpimana, Buna. 3aBucuMocTs
CHEKTPAJIbHON CBETUMOCTH a0COIIIOTHO YEPHOTO TeJa OT JAJIMHBI BOJIHBL./

50. ®oroadpdext /Tlonstue «horoddpdexr». Bunbr hpororddexra: BHEITHMHA 1
BHyTpeHHHH. Habmronerne BHemHero ¢porodddekra. 3aKoHbI BHEITHETO
¢dororddekra. YpaBHeHue DiiHmITeitHA. PaboTa BEIX0a AIEKTPOHA U3 METallIa.
Kpacnas rpannna gotosddexra./

51. Dddexr Komnrona. JJarnenue cera /OmnpiT Komnrona. 3akoH COXpaHEHHS
nmnynsca anekrpoHa. OnsIT I1.H. JleGenena. [lapnenue cBeta s abCOMIOTHO
YEepHOTo, OEJI0ro U 3epKajbHOTO Tena./

52. BonnoBeble cBoiicTBa yacTuil /Bonnsl e bpoiina. dopmyina ne bpoiis.
Judpaxiyst 21eKTpoOHOB U HEHTPOHOB B KPUCTAJIIAX./

53. DnemeHTHI KBaHTOBOI Mexanuku /Heonpenenennoctu [eiizendepra.
CooTHoLIEHUE HeoTpeeNieHHOCTe. BomHoBas QyHkms. YpaBHeHUSA
pemuarepa./

54. Mopenu cTpoeHus aroMa /ATomuctadeckas Moaeib. Monens . TomcoHa.
[Tmanetapuas monens aroma. [loctynarsr bopa./

55. Teopus aroma Bomopona /@opmyna bamesmepa. CriekTp H3TydeHHST aTOMa
Bozopoaa. Paguyc opoutsl anekrpoHa. CKOpOCTh dIIEKTPOHA. DHEPTHUS dIEKTPOHA.
CriexTp ?HEpTHUi 21eKTpOHa. YPOBHHU SHEPTHH./

56. DneMeHTH COBPEeMEHHOH (M3UKH aTOMOB M MoJieKy /KBaHTOBEIE "mcia:
IJJaBHOE KBAHTOBOE YHUCJIO, OPOUTATEHOE KBAHTOBOE YHCIIO, MATHUTHOE KBAHTOBOE
YHCII0, CIHHOBOE KBaHTOBOE yucio. [IpaBuna ordopa. [Ipuanun [Taymu. [Tpuaimn
MuHIMYMa 3Hepruu. [lepnonmueckas cucrtema snementos .. Menneneesa./
57. Crpoenue sinpa aroma /Mojien CTpOeHHs aTOMHOTO sipa. O6o3HaYeHne
aroMHbIX siiep. Vzoronsl. 300apsl. 3oTonsl. [ledekt Macchl. DHEprus CBS3H.
SnepHbie cubL./

58. PagnoakruBHOCTH /[loHATHE «pagroakTHBHOCTEY. EcTecTBeHHAst
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panvoakTUBHOCTb. MIcKyccTBeHHAs paiOaKTUBHOCTh. THITBI paJInOAKTHBHOTO
pacmnania: anbga-, 6era-, ramma-pacnaz. Ilepuon noiaypacnana. 3akoH
paJMOaKTUBHOTO pacmaja./

59. Snepubie peakuuu /TloHATHE «sanepHBIE peakiumy. CxeMa IepHON peakiny.
THIBI AOepHBIX peakuid: peaKuns aHHUTHILIAN, PEaKIIui JeNICHIS aep,
peaxiu cuHTe3a SAaep./

60. DnemenTapHble YacTHH /[IoHATHE «dIIEMEHTapHBIC YaCTHIIBD.
Knaccugukamms smeMeHTapHBIX 9acTHII. B3anMoeicTBIe AIeMeHTapHBIX JaCTHII.
KBapku. ®yHnameHTanbHbIe B3aUMOJICHCTBHS./

61. 3MepeHue ummynsca Teia 40 B3aUMOACUCTBHSL.

62. 3MepeHue uMIynbsca Tel Mocie UX B3aUMOEHCTBHUS.

63. HccnenoBanue 3aBUCUMOCTD YIJIOBOTO YCKOPEHUS BpaILlalOIIerocs Teaa OT
MOMEHTA BpalllaroIiel CUIIBL.

64. ccrnenoBanne 3aBUCHMOCTD YIIIOBOTO YCKOPEHUSI BPAIAIOMIETOCs TeIa OT
MOMEHTA WHEPITHH.

65. Habnronenre BIUSHIS IUTMHBI MATEMAaTHYECKOTO MasTHAKA Ha TIEPHOJ] €TO
KoJIcOaHMIS.

66. M3Mepenne yCcKOpeHUs! CBOOOIHOTO MMaZeHNs METOJJOM MaTeMaTHIECKOTO
MAasITHUKA.

67. YCTpOWCTBO U MPHHIL pabOTHI BHCKo3UMeTpa OCTBAIbIA.

68. N3smepenue ko3 duimenTa BI3KOCTH TUCTHIUTUPOBAHHON BOJIBI.

69. Nsmepenue ko3 duitmenTa BI3KOCTH CIIUPTA.

70. Usmepenue ko3hHUIIHCHTA TTOBEPXHOCTHOTO HATSHKCHHUS KHUIKOCTH.

71. UccnenoBanue yrnpyrux CBOMCTBa JepEBIHHOMN MalOYKHU.

72. VccnenoBanue ynpyrux CBOMCTB KOCTHOW TKaHU.

73. HabmroneHne oCIIIorpaMMBl IIEPEMEHHOTO TOKA.

74. HabnroneHre OCIIIIIOrpPaMMBI OHOTIONYTIEPHOTHOTO BRITIPSMIICHUS
MIEPEMEHHOTO TOKA.

75. HabmroneHne oCIMIIIOrpaMMBI IBYXITOTYTIEPHOIHOTO BRITPSIMIICHUS
TIEPEMEHHOTO TOKA.

76. Habnronenne QriIbTpyIOMIETo ASHCTBIS KOHICHCATOPA.

77. YCTpOUCTBO U MPUHIMI ACHCTBUSA aHAIUTUUECKUX BECOB.

78. UccnenoBanue 3aBUCUMOCTH BETMYMHBI CHIIBI AMIIepa OT CUJIBI TOKa B
IIPOBOHHUKE.

79. HccnenoBanye 3aBUCUMOCTH CHJIBI TOKa OT HANPSDKEHUsI IIPU MPSIMOM TEUEHHUN
TOKa Yepe3 HOITyIPOBOIHUKOBBINA AUO].

80. UccnenoBaHne 3aBICUMOCTH CHJIBI TOKA OT HANPSDKCHUS TIPH 0OpaTHOM
TEYEHUH TOKa Yepe3 IMOTyTPOBOTHIKOBHIH THO.

81. YcTpoHCTBO M IPUHIIHIT Pa0OTHI ONITHYECKOTO MUKPOCKOTIA.

82. NzamepeHre BeNMMIHHBI MUKPOOOBEKTA.

83. OnpenerneHune anepTyphl U Ipeaesa pa3pelieHus] MUKPOCKOTIA.

84. MsmepeHue 1auMHbI CBETOBOM BOJIHBI IPU MPSIMOM aJIEHUU CBETOBBIX Jy4Yel Ha
JU(PAKIHOHHYIO PELIETKY.

85. N3mepenne AIMHBI CBETOBOM BOJIHBI IPY HAKJIIOHHOM ITAJI€HUU CBETOBBIX
Tydei Ha TUGPAKINOHHYIO PEIETKY.

86. YcTpOHCTBO M MPUHIUI PaOOTHI CIIEKTPOCKOTIA.

87. HabmrofieHre CIJIONTHOTO CIEKTpa.

88. HabmroneHue criekTpa UCIyCKaHUS PTYTH.

89. YcTpo#CTBO M IPUHIHIT PaOOTHI TOISIPUMETPA.

90. N3MepeHne KOHIICHTPAIIMH PACTBOPOB ONITHYECKIE AKTHBHBIX BEIIECCTB
METO/IOM TOJSIPUMETPHH.

Ixana u KPpUTCPUH OLCHUBAHUA OTBCTA o6yqa}0meroc>1 MMPEACTABJICHLI B Ta6J'II/II_[e.

Ixana Kpurepnn onennBanus

- 00yJaroIuiics MOJTHO YCBOMI YueOHBIN MaTepual;

- IOKa3bIBa€T 3HAHHE OCHOBHBIX IIOHSTHIM JAUCHUIUIMHBI, TPaMOTHO MOJIb3yETCA

TEepMHHOJIOTHEH;

Ouetika 5 - TPOSIBIISIET YMEHHWE aHaJIM3UpOBaTh M 0000ImaTh MH(POPMANHWIO, HABBIKK CBS3HOTO
OITMCAHUs SIBICHUH U NPOIIECCOB;

(oTIaHO)

IOCICAOBATCIIBHOCTH,

MIpUMEpPaMu;
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- IEMOHCTPUPYET CPOPMUPOBAHHOCTD U YCTOHYMBOCTh 3HAHUHN, YMEHUI U HABBIKOB;
- MOTYT OBITh JOMYIICHBI ONHA—]BC HETOYHOCTH IPU OCBEIICHHH BTOPOCTCIICHHBIX
BOIIPOCOB

Ornenka 4
(xoporo)

- OTBET YHOBJICTBOPSIET B OCHOBHOM TPEOOBAHUSIM Ha OLIEHKY «5», HO IIPH 3TOM UMEET
MECTO OJVH M3 HEJJOCTAaTKOB:

- B yCBOGHHMH y4eOHOTO MaTepHaia JOIMyIIeHbl IPOOEbl, He UCKAa3UBIINE COJEPIKAHIE
OTBETA;

- B M3JIOXKEHUH MaTepHaa JOMyIIeHbl HE3HAUYNTENbHbIC HETOYHOCTH

Orenka 3
(YIOBIETBOPUTEIHHO)

- 3HAaHME€ OCHOBHOI'O TMPOTrpaMMHOIoO Mar€puajia B MHHHMAJIbHOM 06’beMe,
TIOTPEIMHOCTH HETIPWHIOUITMAIIBHOTO XapaKTe€pa B OTBETEC Ha DK3aMEHE: HEITIOJIHO HIIN
HETIOCJIEAOBATEIIBHO PACKPBITO COACPKAHUE Mar€puala, HO IIOKa3aHO 06]].[66
TMIOHMMAaHUEC BOIIPOCOB;

- HUMCJIHUCH 3aTpyAHCHHUA WKW OOIMYUICHBI OIIMOKU B OIpPCACIICHNU HOHHTHﬁ,
HCMOJIb30BAaHUU TEPMUHOJIOTHUH, OMMCAaHUUN SIBIICHUM U IMpouecCoOB, HCIIPABJICHHBIC
TOCJIC HAaBOAAIIUX BOIIPOCOB,

- BBIJABJICHA HCIOCTAaTOYHAasA C(l)OpMI/IpOBaHHOCTI) 3HaHIdI7[, yMeHI/Iﬁ U HAaBBIKOB,
06yqa}0n11/11710$[ HC MOXXCET NPUMCHUTH TCOPUIO B HOBOI1 CUTyallun

Ouenka 2
(HEeyIOBIIETBOPHUTEIBEHO)

- TpoOenbl B 3HAHUSIX OCHOBHOIO IPOTPaMMHOIO MaTepuasa, HPUHLUIHAAIBHBIE
OLIMOKH NPU OTBETE Ha BOIIPOCHI;

- o0HapyXeHO HE3HAHHE WM HEMOHWMaHWe Oonplied wWin Hambojee BaKHOW 4acTH
y4eOHOro MaTepHana;

- IOITyLICHBI OMIMOKH B ONPEACICHUH NOHATHH, IPH UCIIONB30BAaHUH TEPMHHOJIOTHH, B
ONMCaHWM SIBJICHHHA W TPOIECCOB, KOTOPHIE HE HCIPABICHBI II0CIE HECKOJIBKHX
HaBOJIALINX BOIPOCOB;

- He c(OpMHPOBAHBI KOMIIETCHIIMH, OTCYTCTBYIOT COOTBETCTBYIOLIME 3HAHUS, YMECHHS H
HaBBIKH

TecToBbIC 3a1aHUS 110 TUCIIUILIIMHE

Ne OLeHoYHbIE CPECTBa Kon n HaumeHoBanue
WHIUKATOPa KOMIIETCHIIUH

1 1. Bce, 9T0O Hac OKpY)KaeT, YTO IMO3HACTCS C TIOMOIIBI0 OPTaHOB YYBCTB, Na-1. OIIK-4

Ha3bIBAETCA ... Hcnonb3yer 0CHOBHBIE

1) BemecTBOM €CTEeCTBECHHbIE,

2) marepueit Ouonoruyeckue u

3) monem npoheccHoHaNbHbIC

4) Tenom TIOHSATHS, & TAKXKE METOJIBI

1) BemecTBOM
2) MoneKkynoi
3) nonem

4) atTomoM

1) BemecTBOM
2) MoOJeKyJI0i
3) monem

4) atomom

2. BI/II[ MaTepum, U3 KOTOPOTo COCTOAT TCJla, HA3bIBACTCA ...

3. Bun marepuu, HOoCpeACTBOM KOTOPOTO B3aMMOACHCTBYIOT TeJla, Ha3bIBACTCH ...

4. T'paBUTAIIMOHHOE B3aMMOJICHCTBUE OCYIECTBIISETCS MEWKTY
TPaBUTAL[MOHHOTO MOJISL.

1) Teaamu, 0018 JAIOIIIMHI MacCOM TIOKOS

2) Tenamu 00NaJAOIIMMU 3aPSIIOM

3) aneMeHTapHBIMU YaCTUI[AMHU

4) HyKJIOHaMH BHYTpH sIIpa aTomMa

5. DnekTpoMarHuTHOE B3aMMOJCHCTBHE OCYIIIECTRISIETCS MEXKTY
AIEKTPOMATHUTHOTO TIOJISL.

1) Tenamu, 00NAIAIOIUMH MAaCCOM MTOKOS

2) TenaMu 00 TAOIIMMH 3aPSIOM

3) aneMeHTapHBIMH YaCTULIAMH

4) HyKJIOHaMH BHYTpU sipa aToMa

TIPU pELICHUH
o0menpogecCHoHATEHBIX
3a1a4

3a CUCT

, 3a CUET
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6. Cnaboe B3aUMOJICHCTBUE OCYIIECTBISICTCS MEKY ...
1) tenamu, 00MAAIOIIUME MACCOM MTOKOS

2) TenaMu 00 TAOIIMMH 3aPSIOM

3) anmeMeHTapHBIMH YaCTHIIAMH

4) HyKJIOHaMH BHYTpPH sipa aromMa

7. CuibHOE B3aMMOJICHCTBHE OCYIIECTBISAETCS MEXY ...
1) Tenamu, 00NAAIOIIUMH MacCOM ITOKOS

2) TenaMu 00IAAAOIIMMH 3aPSIOM

3) aneMeHTapHBIMU YaCTUI[AMHU

4) HyKJIOHAMH BHYTPH sI[pa aToma

8. (dopMa IBIKEHHS MATEPHH BKIKOYAET B CeOsS U3MEHEHHS,
HPOMCXOAIIKME HA YPOBHE OOIIECTBA, OOIIECTBEHHBIX OTHOLIEHHUH.

1) ®usnyeckas

2) Xumuueckas

3) Buonornyeckas

4) CounanpHas

9. (bopMa IBIDKEHHSI MaTEpUH BKIIIOYAET B c€0sl IPOLIECCHI,
CBSI3aHHBIC C IIPEBPAICHUEM BEIIECTBA, PEAIN3yeTCsl Ha YPOBHE MOJICKYIIBI
1) Ousnueckast

2) XuMuueckast

3) Buonoruyeckas

4) CounanpHas

10. (hopma IBIDKCHHS MaTepUX BKJIFOYAET B ceOs IBIKCHUE
9NEMEHTAPHBIX YaCTHII M HOJIEH, peanu3yeTcs Ha YpOBHE MHKPOCTPYKTYPEI
(MoJexyrna, aToM, SIEMEHTAPHBIC YaCTHLIbI)

1) dusnueckas

2) Xumudeckast

3) Buonoruyeckas

4) CounanpHas

11. (bopMa IBIKSHUS MaTepuy BKIIOYAET B ce0s PyHKIIMOHUPOBaHUE

1 pa3BHUTHE )KUBBIX OPraHU3MOB, PEATU3YETCS HA YPOBHE KIIETKH
1) dusnueckas

2) Xumudeckast

3) Buonoruyeckas

4) ConmanbHas

12. B 3aBUCHMOCTH OT BUAAa TPACKTOPUN MEXAHNYICCKOC NBUIKECHHUC MOXKET OBITh ...

(Br1GepuTe Bce BepHBIC BAPHAHTHI OTBETA)
1) npsiMonuHeHOE

2) paBHOIIEPEMEHHOE

3) paBHOMEpHOE

4) HepaBHOMEPHOE

5) kpuBONHHEHHOE

6) 10 OKPYXHOCTH

13. B 3aBHCHMOCTH OT XapakTepa U3MEHEHHUS CKOPOCTH PassINYatoT ABUKCHHE ...
(BriOepuTe Bce BepHBIC BAPHAHTHI OTBETA)
1) npsiMmonuHeiHOe

2) paBHOIIEPEMEHHOE

3) paBHOMEpHOE

4) HepaBHOMEPHOE

5) kpuBONHHEHHOE

6) 110 OKPYXKHOCTH

14. BexTop cKOpOCTH BCeraa ...

1) coBnagaer ¢ BEKTOPOM YCKOPEHHUS

2) MPOTHBOIIONIOKEH HATIPABJICHUIO BIKCHHUS Tela
3) coBnajaeT ¢ HampaBJICHHEM JBIKCHHUS Tela
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4) IPOTUBOMOJIOKHO HATIPABJICH BEKTOPY YCKOPCHUSI

15. Eciu Teno JBUKETCsE 3aMEICHHO, TO BEKTOP YCKOPEHHs BEKTOPY
CKOPOCTH.

1) conanpasien

2) mepIeHINKYIAPEH

3) HampasJieH IPOTHBOTIOIOKEHO

4) pacroioKeH TI0J YIIIOM K

16. Ecnu Teno IBHKETCsI YCKOPEHHO, TO BEKTOP YCKOPEHUSI BEKTOPY
CKOPOCTH.

1) pacnonoxeH Mo YoM K

2) nepreHUKyIsIpeH

3) IPOTHBOIIOIOKHO HATIPABICH

4) coHarpasiicH

17. Ecnu pyKosiTKa MPaBoro BHHTA BPAI[ASTCsl B HANPABICHAN JBIKCHUS TEJA T10
OKPY)KHOCTH, TO ITOCTYATEIbHOE BIKCHIE BUHTA YKAKET HAIIPABJICHUC
BEKTOpA. ..

1) yrmoBoro nepeMenieHus

2) yIJI0BO# CKOPOCTH

3) yI1oBoro yckopeHwus

4) MOMeHTa UMIyJIbCa

18. BekTop yII0BOTO YCKOPEHHUS COHAIIPABICH C BEKTOPOM YITIOBOW CKOPOCTH HPH
JBYKCHHUHL.

1) paBHOMEpHOM

2) paBHO3aMEVICHHOM

3) yckopeHHOM

4) HepaBHOMEPHOM

19. BekTop yIiioBOro YCKOpEeHHs IPOTHBOIIONI0KHO HANPABJIEH BEKTOPY YIJIOBOM
CKOPOCTH IIpU JIBUJKEHUU.

1) paBHOMEpHOM

2) 3aMeIJIeHHOM

3) paBHOYCKOPEHHOM

4) HepaBHOMEPHOM

20. CropocTb Mstua Maccoit 50 T, GpOIIEHHOTO BEPTHKAILHO BBEPX, MEHSETCS 110
3akoHy v=12-10t. 3HaueHue MOAYJII UMITYJIbCcAa MsA4a Yepe3 2 CEeKYHbI IOCIIe
HayaJa IBWKEHHUs paBHO __ krem/c. (0,4)

1)0/4

2) 400

3)-0/4

4)4

21. Cropoctb Mstiua Maccoid 100 1, OpOIIEHHOTO BEPTUKAIBHO BBEPX, MEHSETCS 110
3akoHy v=40-8t. 3HaueHHe MOy UMITYJIbca Msiya uepe3 4 CeKyH/Ibl ociie Hadaia
JIBIDKEHUS PaBHO Kr*M/C.

1)-0,8

2) 800

3)0,8

4)8

22. JlaHbl TPH TeJa: CILIONIHOMN TUCK, TOHKOCTEHHBIN UIHHID (TpyOa) u 1miap,
NpUYeM Macchl M ¥ paauychl R 0ocHOBaHM [MCKa 1 TPYOBI M painyc mapa
onuHakoBbl. Och BpallleHHs! IIPOXOAUT Yepe3 LeHTp Teda. J[jiss MOMEHTOB HHepLUi
paccMaTpuBaeMbIX TeJl BEPHBIM SIBISIETCS yTBEPXKICHHUE, UTO ...

1) HanGONBIINM MOMEHTOM HHEPIIMU OOJIATAET IUCK

2) HanOONBLIMM MOMEHTOM HHEPLMHU o0nagaeT map

3) MOMEHTBI HHEPIIMH BCEX TPEX TE OAMHAKOBBI

4) HanOOJNBILIIM MOMEHTOM MHEpLHH 00najaet Tpyba
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23. Jlanbl TpH TeJa: CIIOIIHON JIMCK, TOHKOCTEHHBIN HMIIMHID (TpyOa) u 1map,
IpUYEM Macchl m ¥ paauychl R ocHOBaHM McKa U TPYOBI M pajuyc mapa
onuHakoBbl. OCh BpallleHUs IPOXOAUT Yepe3 LEeHTp Tena. [l MOMEHTOB MHepLuii
paccMaTpUBaeMBbIX TeJl BEPHBIM SBICTCS YTBEP)KACHHE, YTO ...

1) HaMMEHBIIMM MOMEHTOM WHEPIMH 001aaeT IUCK

2) HaMMEHBIITMM MOMEHTOM WHEPIIHH 00JIaacT map

3) MOMEHTBI HHEPIIMHU BCEX TPEX TEJ OANHAKOBBI

4) HaMMEHBITUM MOMEHTOM MHEPIHH 00nanaet Tpyba

24. Ecnu BEKTOPHI CHIIbL M TIEPEMENICHHUSI COHATIPABIICHBI, & YTOJl MEX/y HUMH
paseH 0, To paboTa, COBEpIICHHAS CHIIO ...

1) paBHa HyIO

2) MakcUMaJIbHA ¥ TIOJIOKUTEIIbHA

3) monoKuTEIbHA

4) MakcHManbpHa U OTPHULATENbHA

25. Ecny BEKTOp CHITBI IEPIICHANKYISAPEH BEKTOPY IIepeMEIIeHus, To padoTa,
COBEPILIEHHASI CUJIOH ...

1) paBHa HyIIO

2) MakcHUMallbHa U MOJIOKHUTETbHA

3) monoxxuTeabHa

4) MaKcUMaJbHA W OTPHIIATEIbHA

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

1) paBHa HyIIO

2) oTpunarenbHa

3) nonoxuTeIRHA

4) MakcHManbHa U OTPHLATEIbHA

27. Ha yactuily, HaXOASIIYIOCS B Haualle KOOPAUHAT, ICUCTBYET CUIIa, BEKTOP
KOTOPO# ompezessieTcs: BeipakeHreM F=2i -3j. Pabota, coBeprieHHast 3TOH CUiIoi
MY [IepeMeIeHNH YaCcTUIbI B TOUKY ¢ kKoopauHartamu (5;0) paBHa Jox.
1)-15

2) 25

3) 23

4) 10

28. Ha gacTuity, HaxoAsIIyrocs B Hadalle KOOpANHAT, IEHCTBYET CHIla, BEKTOP
KOTOpOH ompexnensercs BeipakerneM F=41 +3j . PaboTa, coBepieHHas 3TOW CHITON
IpH NIepeMEeNIeHNH YacTUIBI B TOUKY ¢ koopanHatamu (0;5) paBHa JUx.

1) 15

2) 25

3) 23

4) 10

29. Ha vacTuily, HaXOASIIYIOCs B Ha4ajie KOOPIMHAT, ACUCTBYET CHIIa, BEKTOP
KOTOPO# omnpezaessiercs: BeipakernneM F=2i +3j . Pabota, coBepIieHHas 3TON CHION
[PH [IepEMEIIEHIH YaCTUIIBI B TOUKY C KoopauHatamu (5;5) pasHa _ JIxk.

1) 15

2) 25

3)23

4) 10

30. Ha yacTuity, HaXOAsIIyIOCS B Haualle KOOPAWHAT, IUCTBYET CUIIa, BEKTOP
KOTOpO# omnpenensercs BeipakeHnem F=41 -5j . Pabora, coBepIeHHas 3TOH critoi
MIPY TIEPEeMENICHNH YaCTHIBI B TOUKY ¢ KoopAuHatamu (2;-3) paBHa _ JIxk.
1)-15

2) 25

3)23

4) 10

31. HpI/I YMCHBIICHNHU B 4 pa3a JJIMHbI HUTH MAaTEMATUYCCKOI'0O MasiTHUKA IEPHUOJ
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KOJICOaHHUS ...

1) He u3MeHHUTCS

2) yBenuuurcs B 4 paza
3) yBenuuurcs B 2 pasza
4) yMeHbIIUTCS B 2 pasa

32. IIpn yBenmueHnu B 4 pa3a [UIMHBI HUTH MaTeMaTHYECKOTO MasiTHUKA U
YBEITMYEHUH MacChl rpy3a B 4 pa3a, mepuox KoueOaHus ...

1) He u3MeHHUTCS

2) yBenuuutcs B 4 pasa

3) yBenuuurcs B 2 pasa

4) yMeHbIIUTCS B 2 pasa

33. IIpu yBemmueHNH Macchl Tpy3a B 4 pa3a mepruo KoineOanus IpyKHHHOTO
MasTHHKA ...

1) yBenuuurcs B 2 pasa

2) He U3MEHHUTCH

3) yBenuuutcs B 4 pasa

4) yMeHbIIUTCS B 2 pasa

34. Tlpu yBenu4eHHH B 2 pa3a Macchl Ipy3a M YBEIHMICHHHU KECTKOCTH TPYKHHBI B
2 pasa, nepuoJ| kojeOaHus MPY>KUHHOTO MasTHHKA ...

1) He u3MeHHUTCS

2) yMeHbIIUTCS B 2 pa3a

3) yBenuuurces B 2 pasa

4) yBemmautces B 4 pasa

35. B ocHOBe crienuaibHO# TEOPUH OTHOCHUTENBHOCTH ...

1) ObLI MOJIOXKEH IKCIIEPUMEHT, TOKA3aBILHIi HE3aBUCUMOCTh CKOPOCTH CBETA OT
CKOPOCTH JIBIDKCHUS NCTOYHUKA U TIPHEMHHKA CBETA

2) ObLT MOJIOKEH IKCIIEPUMEHT 110 U3MEPEHUIO CKOPOCTH CBETA B BOJIC

3) ObLIM MOJIOXKEHBI MPEACTABICHUS O TOM, YTO CBET SIBJSETCS KOJeOaHueM
HEBUIUMOTO 3upa

4) GblIa MOJNOXKEHA TMITOTE3a O B3aHMOCBSI3H MacChl U YHEPTUH

36. [Ipu ycTaHOBIICHHN COOTHOLICHUS MEXAY 3aKOHAMHU KJIACCHUYECKON MEXaHUKHU U
CIEUATIBHON TEOPHH OTHOCHTEILHOCTH BEPHBIM yYTBEPXKICHUEM SIBIISCTCS ...

1) BTOpBIE OJHOCTBEO ONPOBEPraro MepBbie

2) BTOpBIE IEPEXOMAT B MIEPBbIC IPH ABMKSHUH YaCTHI[ CO CKOPOCTHIO MHOTO
GoJIbIIIe CKOPOCTH CBETA

3) mepBble IepeXoIiIT BO BTOPBIE IPH ONMMCAHUH MUKPOYACTHUII

4) BTOpBIC MEPEXOAAT B IIEPBBIC NPHU ABMXCHUH YACTHII CO CKOPOCTBIO MHOTO
MEHBIIIE CKOPOCTH CBETa

37. CKopoCTh CBETa B BaKyyMe HE 3aBHCHUT OT CKOPOCTHU JBHIKCHUS HCTOYHHUKA U
HAOJFOATEIIst — 3TO MPHHITKII ...

1) oTHOCHTENBHOCTH

2) mMOCTOSIHCTBA

3) HezaBUCHMOCTH

4) coOTBETCTBHS

38. dusnyeckue SBJIEHNUS B OJWHAKOBBIX YCIOBHUAX MPOTEKAIOT OJIWHAKOBO BO BCEX
HHEPIMAIBHBIX CHCTEMAX OTCYETa — 3TO TIPHUHIIAII ...

1) otHOCHTENBHOCTH

2) IOMOJHUTEIBHOCTH

3) cooTBeTCTBUS

4) He3aBHCUMOCTH

39. Kocmuueckuit kopabiib ¢ IByMsI KOCMOHABTaMHU JIETHT cO ckopocTbio v=0,8¢ (c
- CKOPOCTB CBETa B BaKyyMe) B CUCTEME OTCUETA, CBSI3aHHOW C HEKOTOPOH
wianeToil. OJIMH U3 KOCMOHABTOB MEJUICHHO [TOBOPAYMBAET METPOBBII CTEPKEHb U3
MOJIOXKEHUS |, IepIeHIUKYIISIPHOTO HAITPABICHHUIO JBIXEHUS KOpaodist, B
NOJIOXKEHHE 2, Mapajie]bHOE HAIIPABICHHIO ABIKEHHs. UTMHA 3TOTO CTEP>KHSI C
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TOYKH 3pCHUsI HAOIIOATelIs, HAXOIAIICrOCs Ha TUIAHETe, ...

1) usmensiercs ot 1,0 M B mosioskenuu 1 10 0,6 M B monoxeHuu 2
2) mamenstercs ot 1,0 M B monoskeHnu 1 10 1,67 M B MOJIOKEHUH 2
3) pasna 1,0 M npu J1060# €ro OpUEHTALIMA

4) usmensiercs ot 0,6 M B nonoxkenuu 1 10 1,0 M B OJIOKEHUH 2

40. Kocmuueckuit kopabib ¢ AByMsS KOCMOHAaBTaMH JETUT cO ckopocThio v=0,8c (¢
- CKOPOCTB CBETa B BaKyyMe) B CHCTEME OTCUETa, CBSI3aHHOI ¢ HEKOTOPO
wianeToi. OMH 13 KOCMOHABTOB MEIJICHHO MMOBOPAYMBACT CTECPIKCHB AITUHOM 0,6
M U3 MOJIOKEHUS |, MapaieIbHOTO HAPABICHUIO IBHYKEHUS KOPaOJIs, B
MOJIOKEHHE 2, IEPIICHIUKYIIPHOE HAIIPABICHUIO ABIKCHHUSA. J[JIMHA 3TOTO CTEePKHS
C TOYKH 3pCHUS HAOIIOaTeNsl, HAXOASAIICTOCs Ha IUIAHETe, ...

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

2) mamensiercs ot 1,0 M B monoskeHnu 1 10 1,67 M B OJIOKEHHH 2

3) pasua 1,0 M ipu F0GO# €T0 OpPHUEHTAIIMH

4) usmensiercs ot 0,6 M B onoxkenun 1 10 1,0 M B ojIoKeHUH 2

41. Kocmuueckuit Kopabib JETUT co CKOpocThio v=0,8¢ (¢ - CKOpOCTh CBETa B
BaKyyMe) B CHCTEME OTCUEeTa, CBA3aHHON C HEKOTOpOil ruraneToit. OauH u3
KOCMOHABTOB MEJJICHHO IMOBOPAaYMBAET METPOBBIN CTEPKEHBb U3 OJIOXKEHHUS 1,
MEPIICHIUKYIISIPHOTO HATIPABJICHUIO JIBHKCHUS KOPAOIs, B MOJOXKEHUE 2,
napajieIbHOE HAIPaBJICHUIO IBUXKEeHHS. JIJIMHA 3TOTO CTEPXKHS C TOUKH 3PEHUS
JIPYTOr0 KOCMOHABTA ...

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

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

3) paBna 1,0 M npu 11000 €0 OpUSHTAIIUA

4) uzmenstercs ot 0,6 M B momoxkenuu 1 10 1,0 M B mosiokeHun 2

42. Kocmuueckuit Kopabib JETUT co ckopocThio v=0,8c (¢ - CKopoCTb CBeTa B
BaKyyMe) B CHCTEME OTCUETa, CBA3aHHON C HEKOTOpOii raneToit. OnauH u3
KOCMOHABTOB MEIJICHHO TOBOPAaYNBACT METPOBBII CTEPKEHD U3 TIOJIOKCHHUS 1,
napasuieIbHOTO HAIIPABJICHHUIO ABMKCHUS KOPaOJis, B MOJOXKEHHUE 2,
MePIEeHIUKYIIPHOE HAMPABICHUIO IBHXEHHMs. [IJIMHA 3TOTO CTEPXKHS C TOUKH
3pEHUs APYroro KOCMOHABTA ...

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

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

3) paBna 1,0 M nipu 110001 €0 OpUSHTAIIUA

4) uzmenstercs ot 0,6 M B monoxenuu 1 10 1,0 M B onoskeHnu 2

43. BpoyHOBCKOE JIBMKEHHE TTOATBEPKIAET CYIECTBOBAHUE ...
1) B Ipupo/IEe WEATBHOTO ra3a

2) XaOTHYECKOTO TETJIOBOTO JIBMXKEHHS aTOMOB M MOJIEKYIT

3) BSIBKOCTH KHIKOCTEN

4) cBepXBBICOKOTO BaKyyMa

44. YtoObl CKOPOCTH JIBUKEHUSI OPOYHOBCKHX YaCTHI] YBEJIHUMIACH HEOOXOIMMO
...(Bp1OepuTe Bce BepHBIE BAPHAHTHI OTBETA)

1) yBenmuUuuThH TEMIIEPATYPY

2) yMEHBIIUTh TEMIIEPATypy

3) yBennuuTh Maccy OpOYHOBCKOH YaCTHIIBI

4) yMEHBIIUTH Maccy OPOYHOBCKOM YaCTHUIIBI

5) yBeNUYUTh KOHIIEHTPALMIO YaCTHI]

45. Ilpu yBeTM4eHNN KOHIIEHTPAIIUH MOJIEKYIT HI€ATBHOTO T'a3a B JBa pas3a
JaBJICHKE Tasa ...

1) yBenmuuwurcst B 2 pasa

2) yMeHBIIUTCS B 4 pasa

3) ymeHbIHUTCS B 2 pasa

4) He U3MEHHTCSI

46. [Ipn yMEHBLICHHH CKOPOCTH JIBIDKSHHS MOJICKYIT B 4 pa3a JaBlIeHUE ra3a
pasa.
1) yBenmuuusiocs B 2
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2) yMEHBIIUIOCH B 4
3) yBenuuunocs B 4
4) yMEHBIIUIOCH B 2

47. JlaBneHue WAeaIbHOTO OHOATOMHOTO Ta3a YBENWIMIOCHh B 4 pa3a mpu 3TOM
CPCIHsIS CKOPOCTh IBIKCHHS MOJICKYNI  pasa.

1) yBenmmuuiiocs B 2

2) YMEHBIIUIOCH B 4

3) yBenuumiocs B 4

4) yMEHBIINIOCH B 2

48. CpenHsisi CKOPOCTH JIBIKEHHS MOJIEKYIT HICaTbHOTO OJIHOATOMHOIO Ta3a
yBeIUUYMIach B 4 pasza, mpu 5TOM JaBlieHHe raza ____ pa3 (-a).

1) ymeHbIMiIOCH B 16

2) YMEHBIIUIOCH B 4

3) yBenuumiock B 16

4) yBenmuniocs B 4

49. JlaBneHue naeadbHOTO ra3a Ha CTEHKH COCy/Ia 3aBUCHT OT ... (Beibepute Bce
BEpHBIC BapUAHTHI OTBETA)

1) bopmsl cocyna

2) KOHIICHTPAIIUH MOJICKYIT

3) Temmepatypsl

4) CKOPOCTH JBHXKEHHSI MOJIEKYIT

5) o6bema cocyna

6) BHEILHETO [JaBICHHS

50. Ipu yBennuueHnu QaBieHus B 3 pa3a U yMEHbIIeHNH 00beMa B 2 pasa
abCOJIIOTHAS TeMIIepaTypa HAealbHOro ra3a _ pas (-a).

1) yBenuuurcsi B 6

2) yBenmuuures B 1,5

3) yMeHbIIUTCS B 6

4) ymenpiures B 1,5

51. Ipu yBenu4YeHUH TeMIlepaTypbl 1 00beMa HIeaIbHOTO ra3a B 2 pasa, ero
JIaBJICHUSI ...

1) He u3MeHHTCS

2) yMeHbIOWUTCS B 4 pa3a

3) ymeHbIIUTCS B 2 pasa

4) yBennuutces B 4 pasa

52. MneabHblii ra3 MOCTOSHHOM MACCHI CXKaJld TakK, 4TO €ro JaBlIeHHE
YBEJNYUIOCH B JIBA pa3a, a 00beM YMEHBIIIICS BaBoe. [Ipu 3TOM Temmeparypa
rasa...

1) yBenmuuuiach B Ba pasa

2) yMeHBIIUIACH B 2 pa3a

3) He U3MEHMITACh

4) yBenuuunach B 4 pasa

53. lnst pacnpenenenns MakcBesia BEpHBIM SBISIETCS yTBEPXKICHNUE . ..

1) no3BoIsieT paccyuTaTh JOJO MOJICKYJ, CKOPOCTH KOTOPBIX 3aKITIOUCHBI B THOOOM
3aJJaHHOM MHTEpBaJle CKOPOCTEN

2) Haubonee BepOATHAsSI CKOPOCTb MOJICKYIT 3aBUCHT TOJIBKO OT TEMIIEPATyphl U He
3aBUCHT OT POJIa MOJIEKYIT

3) mromniaak moj KPUBOM pacTeT C MOBBIMIEHHEM TEMIIEPATYPhI

4) npu MOHIKEHUH TEMIIEPATyPhI BETMYHHA MAKCHMYMa (DYHKIIMH YMEHBIIACTCSI

54. JIna pacupenenenns MakcBeiia BEPHBIM SIBISICTCS YTBEP)KICHNE, YTO IPH
MOHM)KEHUH TEMIIEPATYPHI ...

1) HanboJee BEpOsATHAS CKOPOCTh MOJIEKYJT YMEHBILIACTCSI

2) BeNnMYMHA MaKCUMyMa (DYHKI[MH YMEHBIIACTCSI

3) MakcUMyM KpPHBOH CMEIIAeTCs BOPABO

4) myouaap Mo KPUBOH yMEHBIIAETCS
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55. lnst pacupenenennst MakcBeia BEpHBIM SIBISICTCS YTBEPKICHHUE, UTO TIPH
HOBBILICHUH TEMIIEPATYPHI ...

1) HanGosee BeposiTHAasE CKOPOCTh MOJIEKY/I YMEHBIIAETCS

2) BeNMYMHA MAKCUMYMa (BYHKIIHH YMEHBIIACTCSI

3) MakcuMyM KPUBOM CMEIIAETCS BIICBO

4) mromap moA KPHUBOH yBEIHIHBACTCS

56. lnst pacnpenenenns: MakcBeia BEpHBIM SIBISIETCS YTBEPKICHHUE, UTO MPH
MOHM)KEHUH TEMIIEPATYPHI ...

1) mtotaap Mo KPUBOH YMEHBILIASTCS

2) MakCUMyM KPHBOH CMEIIACTCsI BOPABO

3) miomaap Mo KpUBO# yBETHUMBACTCSI

4) BenmunHA MakCUMyMa (pyHKINH YBEITHIHBACTCS

57. lnst pacnpeneneHnss MakcBeIa BEpHBIM SBISETCS yTBEPXKICHHUE, UTO ...
1) npu U3MEHEHNH TeMIepaTypPhI MOJIOKSHHE MAKCUMyMa HE H3MEHSIETCS

2) ¢ yMCHBIICHHEM TEMIICPATyPhl BEINYMHA MAKCHMYMa YMEHBIIACTCS

3) npu M3MEHEHNH TeMIIePaTyPhI IUIOIIALb 10 KPUBOW HE M3MEHSIETCS

4) ¢ yBenMYCHHEM TEMIIEPATyPbl BETMIMHA MaKCUMyMa YBEITHYHUBACTCS

58. Ecnu, He MEHSIS TEMIIEPaTypPhl, B3STh I'a3 ¢ OOJIBIICH MOISIPHON MacCoi U
TAKUM € YHMCIIO MOJIEKYJI, TO JUIsl pacnpeneneHuss MakcBelia BEpHbIM SIBISETCS
YTBEPXKACHHUE ...

1) miomams Mo KPUBOH yBETUIUTCS

2) BenM4YMHA MAKCUMYMa YMEHBIIUTCS

3) MakCUMyM KPUBOI CMECTUTCS BIIEBO B CTOPOHY MEHBIINX CKOPOCTEH

4) MakCUMyM KPUBOW CMECTUTCSI BIPABO, B CTOPOHY OOJBIINX CKOPOCTEH

59. Ecnu, He MEHSAS TeMIIepaTyphl, B3SATh T'a3 ¢ MCHBIIECH MOJIIPHON Maccoil u
TaKUM K€ YUCII0 MOJIEKYII, TO JUIs pacrpeeneHns: MakcBenia BepHBIM SBISETCS
YTBEpKJICHHUE. . .

1) rutotaap Mo KPUBOH YBETHIUTCS

2) BeNMYMHA MAKCUMYMa YBCITHIUTCS

3) MakCUMyM KpPHBO# CMECTHTCS BIICBO B CTOPOHY MEHBIINX CKOPOCTEH

4) MaKCHMyM KPHBOW CMECTHTCSI BIIPABO B CTOPOHY GOJBIIIX CKOPOCTEH

60. I[J'I?[ HU30TEPMUYCCKOIo Npouecca cupaBeJinBbl COOTHOLICHHUS . ..
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. Jlnst n30XOPHOTO Tpolecca CIpaBeIBbl COOTHOILICHHS ...
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. JIns n300apHOTO Tporiecca CrpaBeUIMBEl 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

63. Ipouecc, B X0/ie KOTOPOTO YMEHbIIIEHHE BHYTPEHHEH dHEPIUH ra3a Mo3BoJIseT
eMy COBEpIINTh paboTy Hal BHEITHUMH TEJIAMH, Ha3bIBAETCS ...

1) uzorepmudecKuii

2) agnabaTHbIH

3) u30XOpHbIH

4) u3o6apHsIit

64. Ipouecc, npu KOTOPOM M3MEHEHNE BHYTPEHHEH SHEPrUH paBHO paboTe, B3sITOH
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CO 3HAKOM «MHUHYC», HA3BIBACTCA ...
1) aguabarHbIM

2) u300apHBIM

3) U30TEPMUYECKIM

4) U30XOPHBIM

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

2) MonekynsapHoe JaBIcHUE

3) Cuia mOBEepXHOCTHOTO HATSKCHUS

4) KoappuiueHT NOBEepXHOCTHOTO HATSHKCHUSI

66. sIBnenue 3aKJIFOYAETCS B TOM, YTO CMauHMBAIOIIast 5KUIKOCTh B
KalUBIPe MOIHUMAETCS U YCTAHABIMBAETCS BBIIIE, Y€M B COOOIIAIOIIMMCS C HUM
IIMPOKOM COCYJIE, & HECMauHBAIOLIAst KUAKOCTh OITYCKAETCS M YCTAHABIMBAETCSI
HUJKE, YeM B COOOIIAIOMINMCS ¢ HUM IHPOKOM COCY/IE.

1) Bsa3kocTH

2) KalUIPHOCTH

3) IOBEPXHOCTHOTO HATSKEHHSI

4) nubdyszun

67. KHIKOCTh B KAIMJUIAPE MOJHUMAETCS U YCTAHABIMBACTCS BBIIIE, YEM
B COOOMIAIONIMMCSI C HUM HIHPOKOM COCY/IE.

1) CmauuBaromias

2) Bsizkast

3) HecmaunBarormas

4) UneanbHas

68. KHIKOCTD B KalMIUBIPE OMYCKAETCS M YCTAHABIMBACTCS HUKE, YEM B
COOOMIAOIIMMCSI C HUM IITHPOKOM COCY/IE.

1) CmaumBaroras

2) Bsizkast

3) HecmauwuBaromiast

4) UneansHas

69. Ecnu cuiibl MpUTSHKEHUS] MEXIY MOJICKYJIaMH JKHIIKOCTH OOJIbIIE, YeM MEXIY
MOJIEKYJIAMH KUAKOCTH U MOJIEKYJIAMHU TBEPAOTO Tela, TO 3Ta KUAKOCTh
SIBJISIETCS.. ..

1) Bs3KoM

2) cMauMBaroIIei

3) unmeanbHOM

4) HecMa4yMBarOUIEH

70. Eciiu CUJIBI IPUTSDKEHUS] MEKY MOJIEKYJIaMH JKUIKOCTH MEHBIIE, YEM MEXKTY
MOJIEKYJIAMHM YKUAKOCTH U TBEPJOTO TeJia, TO 3Ta KUAKOCTD SIBISETCS ...

1) Bs3Koif

2) cMauuBaromen

3) uaeanbHOM

4) HecMa4yMBarOUIEH

71. Tlpu morpy>KeHU! B )KUAKOCTh KaMIUIIPHOH CTEKIITHHOM TpyOKH ypOBEHB
JKUJIKOCTH B HEH TIOMHUMAETCs Ha 4 MM HaJl YPOBHEM KHUIKOCTH B COOOIIAIOIIHMCS
¢ HUM cocyne. Ecnu B34Th Kammuisip AuaMeTp, KOTOporo B 2 pasza OolbIie, To
BBICOTA TIOJHSTHSI JKUAKOCTH B HEM OyZleT paBHA MM.

12

2)4

3)8

4) 16

72. Ilpu norpy>keHU! B KUJIKOCTh KalMJUIIPHOI CTEKJISTHHOW TPYOKH YPOBEHB
JKMJKOCTH B HEH MOAHMMAeTCs Ha 4 MM HaJl ypOBHEM KUAKOCTH B COOOIIAIOIIMCS
¢ HUM cocyne. Ecnu B34Th kanumsp AuaMeTp, KOTOporo B 2 pa3a MEHbIIE, TO
BBICOTA MOAHATHS )KUAKOCTH B HEM OyJIeT paBHa MM.
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1)2
2)4
3)8
4) 16

73. TBepaple Teia, aTOMBI M MOJICKYIIBI B KOTOPBIX PACIIONIOKEHBI YIOPSJOYCHHO 1
00pa3yroT MePUOIMIECKH TIOBTOPSIOLIYIOCS CTPYKTYpPY, HAa3bIBAIOTCS ...

1) KpucTaTHYECKUMU

2) U30TPOITHBIMH

3) amopbHBIME

4) abCoIOTHO TBEPABIMH

74. Teepaple Tela, B KOTOPBIX aTOMBI M MOJIEKYJIBI PACTIONIOKEHBI GECTIOPAIOYHO,
HA3BIBAIOTCS ...

1) kpucTamIHIeCKUMH

2) aHU30TPOITHBIMHA

3) amophHBIME

4) abCOIOTHO TBEPABIMH

75. smenenune GhopMbl U 00beMa TBEPOTO Telia MO ISHCTBUEM BHEIIHEH CHJIBL,
Ha3bIBaeTCA ...

1) nepemernieHrem

2) nedopmariueii

3) cMereHreM

4) pasBuTHEM

76. Ha3bIBaeTCs Ae(OPMAITHs, TOIHOCTHIO HCUE3atomast ociie
TpeKpanieHust JeUCTBHUS CHIL.

1) Yopyroii

2) OcrarouHoi

3) IlnacTryeckoit

4) AGcomroTHOMI

77. Yteepxaenue: «OTHocHuTeNbHAs nedhopMaliys IpsMo MPOIOPIMOHATbHA
nedopMUpYIOILEH cuile, TPUXOIILIEHCs Ha SAMHUILY IUIOIIAAN CEUCHHS Teay,
CIPaBEIIMBO IS 3aKOHA ...

1) Bopemnnu — Xropena

2) T'yk

3) Herorona

4) Iackais

78. Ecnu yBenmuuTh B 2 pasa 3HaueHue Ne(hOPMUPYIOLICH CHIIBI, HE MEHSIS
IUIOLIA/1b MOIIEPEYHOr0 CEYCHHUs Teja, TO 3HAUYCHHE OTHOCUTEIbHOI Aedopmarun. . .
1) He M3MEHHUTHCSI

2) yMEHBIIUTHCS B 2 pa3a
3) yBenuuurcs B 4 pasa
4) yBenuuuTcs B 2 pasa

79. Eciii yMeHBIIHUTE B 2 pa3a 3HadeHue neGOopMHUPYIONIEH CHITBI, HE MEHSIS
TUIOIIA/E MTOTIEPEYHOTO CEUEHHUS Tella, TO 3HAUCHNE OTHOCHTENBHOM Je(opMaIvy. . .
1) He U3MEHUTHCS

2) YMEHBIIUTELCS B 2 pasa
3) yBenuuutes B 4 pasa
4) yBenuunTcs B 2 pasa

80. s renms (He) uucno creneHeit cBOOO/bI 1 PaBHO ...
N1
2)3
3)5
4) 6

81. JIns aToMapHOTO BOJOPO/IA YUCIIO CTEIIeHEH CBOOOBI i paBHO ...
1)1
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2)3
3)5
4)6

82. IIpu ycnoBuH, 9TO HMEIOT MECTO TOJIBKO MTOCTYIATEIFHOE M BpaIlaTeIbHOE
IBIDKEHHE, JJIs BOASHOTO TTapa YHCJIO CTENeHeld CBOOOABI i paBHO ...

N1

2)3

3)5

4) 6

83 HpI/I YCJIOBHUH, YTO UMCIOT MECTO BCC TPU BUa ABUKCHUS (HOCTyHaTeJ'II)HOC,
BpalaTejIbHOC U KO.]'Ie6aT6J'H)HOC), JJI1 BOASAHOIO Iapa 4Yucjio 1 PaBHO ...

1) 10

2)3

3)5

4)6

84. IIpu ycnoBuH, 9TO IMEIOT MECTO BCE TPH BHJA IBIKEHUS (ITOCTYyIIAaTeIbHOE,
BpalllaTeIbHOE U KoslebaTenbHoe), ISl MOJIEKYIIbl BOJOPO/ia YNCIIO CTENEHEH
CBOOOJIBI 1 PaBHO ...

1) 10

2)3

3)7

4) 6

84. N neanrsHOMY OJJTHOATOMHOMY Ta3y Iepenann KonmaectBo Tertotsl 700 Ix u
ra3 coBeput padbory 600 /Ix. BHyTpeHH: SHEprHs ra3a mpu 3ToM paBHa __ JIK.
1o

2) 100

3) -100

4) 1300

86. Ecnu uneanbHblii ra3 oTnan koaundectso Teriotel 100 [k, mpu atom ero
BHYTpEHHsIs1 Heprust ymenbinwiach Ha 100 [k, To paboTa coBepiueHHas ra3om
paBHa [k

1o

2) 100

3)-100

4) 200

87. Uneanpnslit ra3 coBepmmn padoty 300 [k, mpu 3ToM BHYTPEHHSS SHEPTHL
raza yBenuuuiach Ha 300 /. B aTom mpouiecce ra3 momydui JIK TErIoTHI.
1o

2) 300

3) - 600

4) 600

88. CootHomenns Q>0, A>0, U=0 cripaBeaTuBHI 1714 ...
1) H30TEPMHUYECKOTO HarpEeBaHUS

2) 1300apHOTO paclIUpeHHs

3) M30XOPHOTO HAarpeBaHUs

4) annabaTHOTO PACIIUPEHUS

89. Cootromenus Q>0, U>0, A=0 cnipaBeaIuBbI IS ...
1) H30TEepMHUYIECKOTO HATPEBAHUS

2) n306apHOTO PACHIIUPEHHUS

3) M30XOPHOI0 HArPEBAHHUS

4) anuabaTHOTO PaCIIUPEHUSI

90. Cootromenust Q>0, U>0, A>0 cnpaBeiIuBHI IS ...
1) U30TEepPMHUYECKOTO HATPEBAHHUS
2) 13006apHOTO pacuIupeHust
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3) H30XOPHOTO HArpeBaHUsI
4) anuabaTHOTO pacIIUpEHUsI

91. Cootrnomennst Q=0, U<0, A>0 cripaBemInuBEI IS ...
1) M30TepMHUIECKOrO HArPEBAHUS

2) n3006apHOTO PACITHPEHUSL

3) M30XOPHOTO HArPEBAHHS

4) aquabaTHOTO PaCIIUPECHHSI

92. Cootromenus Q<0, A<0, U=0 cripaBeyiuBHI A7 ...
1) U30TEPMHUYECKOTO OXJIAXKICHHS

2) U30XOPHOTO CKATUS

3) U3006apHOTO OXJIAXKICHUSI

4) annabaTHOro CHKATHs

93. Coorromernns Q<0, A<0, U< crpaBemIiBHI IS ...
1) H30TEpPMUIECKOTO OXIIAXKICHHSI

2) U30XOPHOTO CIKATHS

3) n306apHOTO OXJTAKICHHSA

4) annabaTHOro CHKATUS

94. Cootromenus Q<0, A=0, U< cripaBeIuBbI IS ...
1) U30TEPMHUYECKOTO OXJIAXKICHHSI

2) U30XOPHOTO CYKATHS

3) 300apHOTO OXJIAKIECHUS

4) agnabaTHOro CXKaTUs

95. Cootromernns Q=0, A<0, U>0 cripaBeaIiBHI 1714 ...
1) U30TEepPMHUYECKOTO OXJIAXKACHHS

2) U30XOPHOTO CHKATUS

3) 1300apHOTO OXJIAKICHUSI

4) annabaTHOTO CHKATHS

96. /{ns noeimerus KIT/1 TerumoBbix MamuH Heodxoaumo ... (Beibepure Bce
BEPHBIEC OTBETHI)

1) mOBBICUTH TEMITEPATYPY XONOAUIbHHKA

2) MOBBICHTH TEMIIEPATypy HArpeBaTeIs

3) MOHU3UTH TEMIIepaTypy HarpeBaress

4) NOHHU3UTH TEMIIEPATyPy XOJOAWILHHUKA

5) MoBBICHTH BHEIIIHEE JABICHHE

97. Temoast MarmHa paboTtaet 1o 1ukiay Kapuo. Eciu teMneparypy Harpesaress
yBenuuuTh, T0 KITJ[ nukina ...

1) He u3MeHuTCS

2) YMEHBIIHUTCSI

3) yBenuuuTCs

98. TeruoBas mamina padoraet 1o uukiny Kapro. Eciiu temneparypy
XOJIOAUIIbHUKA YMeHbIINTh, To KII/] ukna ...

1) He u3MeHHTCS

2) yMEHbBIIUTCS

3) yBenuuurcs

99. B BakyyMe HaxoJsITCs JIBa L1apa, 3apsijibl KOTOpbIX —1q 1 +5q. [Toce Toro kak
IIapBI IPUBEITH B COMPUKOCHOBEHHE UX 3aPSIJIBI ...

1) He u3MeHsTCS

2) cTaHyT paBHBIMH 2

3) cranyT paBHBIMH 4

4) cranyT paBHBIMH 0

100. [Tpu nepemenieHnH ABYX 3apsi0B U3 BAKyyMa B CPEy C AUDICKTPUIECKON
MPOHULIAEMOCTBIO 81 ¥ HEM3MEHHOM PACCTOSHUM MEXy HUMH CUJIa
IEKTPUYECKOTO B3aNMOAEHCTBHUS MEXY HUMH ...
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1) ysenuuurtes B 81 pa3
2) yBenuuurcs B 9 pa3
3) ymenbmures B 81 pas
4) ymenbInuTCs B 9 pas

101. Ilpu mepeMeIeHu  IBYX 3apsiI0B U3 CPEIBI C TUIIEKTPHIECKON
MPOHUIIAEMOCTHIO 81 B BaKyyM M HEM3MEHHOM PACCTOSHUH MEXKTy HIMHU CHJIA
3NMEKTPUUECKOTO B3aNMOACHCTBHUS MEXIY HUMH ...

1) ysenmuuurtes B 81 pa3

2) yBenuuurcs B 9 pa3

3) ymenbiures B 81 pas

4) ymenpIutcs B 9 pas

102. PaccrosiHIEe MEXIY ABYMS TOUCYHBIMHA JICKTPHUECKUMU 3apsaaMu
YMEHBIIWIH B 3 pa3a. Cuiia B3aUMOACHCTBUS MEXKYy HUMH ...

1) ymenbmIHIacs B 9 pas

2) He U3MEHMIIACH

3) yBenuumiacs B 9 pas

4) yBenmunnack B 27 pa3

103. Ecnu cuity, IeHCTBYIOIIYIO Ha 3apsijl YBEIHIHUTh B 4 pa3a, a BEIHYUHY 3apsiaa
YBEJHUYUTH B 2 pasza, TO HAPSHKEHHOCTH OIS, B KOTOPOM HAXOAUTCS 3aps ( ...
1) He u3MeHHUTCS

2) yBenuuurcs B 2 pasa

3) yBenuuurcs B 8 pas

4) ymeHbIuutcs B 8 pa3s

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

11

2) 10

3)-10

4) 18

105. [pu nepemenienun 3apsiaa 200K u3 rouku ¢ norenuuanom —100B B Touky ¢
norenuuaiom 400B, none coBepiaeT paboTy MK/J]x.

11

2) 10

3)-10

4) 18

106. TodeunsIit 3apsay +2q HAXOAUTCS B IEHTpe cepudeckor moBepxHocTH. Ecmu
J00aBUTh 3aps -2q 3a npeaenaMu cepbl, TO MOTOK BEKTOpa HAMIPSKEHHOCTH
3IIEKTPOCTATHYECKOTO MOJISI YePE3 MOBEPXHOCTh CREpHI ...

1) ymeHbIIuTCSI

2) yBENHYHUTCSI

3) He U3MEHHTCS

107. ToueuHslii 3apsiz +q HAXOAUTCS B LIeHTpe cepraeckoi moBepxHocTH. Ecin
I0GaBUTH 3apsi +q BHYTPb Chepsl, TO IOTOK BEKTOPA HAIIPSHKCHHOCTH
3EKTPOCTATHIECKOTO TI0JIS Yepe3 IOBEPXHOCTh CHEPHI ...

1) ymeHbIIUTCS

2) yBEITHUYHUTCS

3) He U3MEHHTCS

108. HocuTessiMu 3JIEKTPUUECKOTO TOKA B METAILIaX SIBISIOTCS ...
1) npoToHs!

2) 3IIeKTPOHBI

3) voHsI

4) HelTpOHBI

109. HocuTensmu 3eKTpUIECKOrO TOKA B Ta3ax sSBIISIOTCS ...
1) npoToHs!
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2) 3NeKTPOHBI
3) nonbI
4) HeHTPOHBI

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

2) SIIEKTPOHBI

3) voHsI

4) HelTpOHBI

111. BemiecTBa, yAeIbHOE COMPOTUBICHHE KOTOPBIX OOJBIIE YACTHHOTO
COIPOTHUBJICHUS METAJIIOB, HO MEHBIIIE YIEILHOTO CONMPOTHBIICHUS UIIICKTPUKOB,
Ha3BIBAIOT ...

1) cerHeTO3NeKTPUKAMHU

2) IPOBOHUKAMH

3) MOTYTIPOBOIHUKAMH

4) peppoMarseTHKaMn

112. TIpoBOOMMOCTH MTOIYIIPOBOAHUKOB, OOYCIIOBIICHHAS HAIMYNEM B HUX
M30BITOYHBIX JJIEKTPOHOB IIPUMECH, Ha3bIBACTCS ...

1) coGcTBEHHOM

2) aKienTopHon

3) 371eKTPOHHO-IBIPOYHOM

4) noHopHOI

113. TIpoBOAMMOCTH MOTYIIPOBOIHUKA, 00YCIOBIECHHAS HATMIMEM B HEM JIBIPOK,
Ha3bIBAETCA ...

1) akuentopHoi

2) cobcTBeHHOM

3) noHopHoi

4) 3JIeKTPOHHO-IBIPOYHO

114. HocurensiMu 3aps/a B MOTYIPOBOAHUKAX SBIISIOTCA ...
1) HEUTPOHBI U MIPOTOHBI

2) aHHOHBI ¥ KATHOHBI

3) aTOMBI U MOJIEKYITBI

4) 3MeKTPOHBI ¥ IBIPKH

115. YcnmoBueM BOHUKHOBEHUS 31eKTpuueckoro Toka HE sBnsercs Hamm4wme ...
1) nuanexTpuKa

2) CBOOOHBIX 3apsHKEHHBIX YACTHUI]

3) anekTpuUecKoro moss

4) 3aMKHYTOM 3J7IEKTPUYECKOH [ENH

116. Ecnu Benu4uHy 3apsiia YBEJIUUUTD B 4 pas3a, TO 3HaUSHUE AIEKTPHYECKOTO
TOKa B LETIH ...

1) He u3MeHuTCs

2) yBenuuutcs B 2 pasa

3) yBenunuurces B 4 pasa

4) ymenpiutes B 4 pasa

117. Ilpu yBenu4eHNM CHIIBI TOKA B 4 pa3a KOJIMYECTBO TEIIOTHI, BBIAEIIEMOE Ha
COIPOTHUBIICHUH 32 TOXE BPEMsl, yBEIMUNTCA B pa3(-a).

1)2

2)8

3)4

4) 16

118. 21.]'[5[ COEHTPBI TAKECCTH) IMMOJOKUTEIIBHBIX U OTPHUIATCIIBHBIX
3apdaA0B COBINAAAOT B OTCYTCTBHUEC BHCIIHCTO DJICKTPUYCCKOIO IMOJIA; XapaKTepHa
OJICKTPOHHAA NOJIApHU3alusl; ,Z[I/IHOHBHI:Iﬁ MOMCHT MOJICKYJ B OTCYTCTBHUEC BHCIIHETO
QJICKTPUYCCKOI'O MOJIA PABCH HYJIIO; NOJAPHU30BAHHOCTL JUIJICKTPUKA ITPSIMO
MponopHHOHAJIbHA HAPSIPKECHHOCTHU DJICKTPUYCCKOI'O MOJIA.
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1) noNAPHOTO IUIIEKTPUKA

2) KpUCTAIIMYECKOTO JUJIEKTPUKA
3) HENOJSPHOTO JUAJIEKTPUKA

4) cerHeTodIeKTPHKA

119 UMEIOT aCHMMETPUYIHOE CTPOEHHE, YTO IPHUBOIHT K
HECOBIAICHUIO «EHTPOB TSDKECTH» MOJIOKUTENBHBIX W OTPHLATENBHBIX 3apAI0B B
MOJIEKYJIC H, CJICIOBATEIIHHO, HAIMYHMIO HEHYJIEBOTO AUIIOJIBHOTO MOMEHTa. B
OTCYTCTBUH BHEILITHETO AEKTPHYECKOTO MOJISI AUITOIbHBIE MOMEHTBI
OPHEHTHPOBAHBI XaOTHYECKH M CYMMapPHBIN TUIOJIBHBIH MOMEHT BCEX MOJIEKYII
paBeH Hymo. [Ipy HaJOKEHNU BHEITHETO JIEKTPUUESCKOTO TIOJIST Xa0TUUECKU
OPHEHTHPOBAHHBIE 110 Pa3HBIM HAIPABJICHUSIM )KECTKHE JTUTIONHN CTPEMSTCS
MIOBEPHYTHCS 110 HAIPABJICHUIO JEUCTBHS IEKTPUUECKOTO MOJISl, TO €CTh HMEET
MECTO JUTONbHAS (OpUEHTAMOHHAS ) TTOJISIPHU3AIIHL.

1) IossipHble QUIIEKTPUKH

2) Kpucrammyeckue THIIeKTPHKH

3) HenonsipHble THAIEKTPHKH

4) CerneTosneKTpuka

120. - 9TO JMAJIEKTPHUKH, 00JIaAaloIue B ONIPEICIIEHHOM HHTEepBalle
TeMIlepaTyp CHOHTaHHOH (CaMOINPOM3BOJILHOI) TONSIPU30BAaHHOCTHIO. Bo BHeITHEM
MarHMTHOM TOJIE TPOMCXOMT MEPEOPUEHTAIHS TUIIOIBHBIX MOMEHTOB 110 Nouo. B
OTCYTCTBHUE BHEIIIHET0 IEKTPUUYECKOTO MO MOJIIPU30BAaHHOCTh COXPAHICTCS.
[Tonsipr30BaHHOCTH 3aBUCUT OT TeMIEpaTypsl. [Ipu 1oCTHIREHUN HEKOTOPOTO
KPUTHYECKOTO 3HaueHHsI (Touka Kiopy) nepexoast B 0ObIYHBIN AUDIEKTPUK.
XapaKkTepHO SBJICHHUE TUCTEPE3nCa.

1) IMonsipHBIE TUITCKTPUKU

2) Kpucrammieckue JUIIeKTPUKH

3) HemomnsipHBIE AUAICKTPUKH

4) CerHeToaNeKTpruKa

121. - 3TO BEIIECTBA, HAMATHUYHBAIOIIMECS BO BHEITHEM MarHUTHOM
10JIe IPOTHB HATIPABIICHHUS MOJIS, TO3TOMY MPU HAXOXKICHHU BO BHEIIIHEM
MAarHUTHOM TIOJI€ €T0 CJIeTKa OCIadisoT. B OTCYTCTBHH BHEIIHETO MATHUTHOTO
TOJTS 9TU BEIECTBA HEMATHUTHBI M CyMMApHBIH MarHUTHBIH MOMEHT aTOMOB
(Monexyn) paBeH Hy/a10. MarHuTHasi BOCIPUUMYHUBOCT HE 3aBUCUT OT
Temreparypbl. Mex 1y HAMarHH4eHHOCTBIO U HAIPSHKEHHOCTHIO MATHUTHOTO MOJISI
CYIIECTBYET JTHHEHHAS 3aBUCMMOCTh. MarHuTHasi MPOHUIIAEMOCTh MEHBIIIE WIN
paBHa 1, HE 3aBUCHT OT HAIPSIKEHHOCTH BHEIIHETO MArHUTHOTO TOJISI.

1) lnamarHe TuKu

2) deppoMarHeTuKu

3) IMapamarueTrku

4) CerHeToaIeKTPUKH

122. - 3TO BEIIECTBA, HAMATHUYHBAIOIIMECS BO BHEITHEM MarHUTHOM
T0JIe TI0 HAMIPABICHHUIO OIS, TIO3TOMY TP HAXOKJACHUH BO BHEITHEM MarHUTHOM
T0JIe OHH €T0 CJIETKa YCHUITHBAIOT. [IpH OTCYTCTBHH BHEIIHETO MATHUTHOTO TIOJISI
MAarHHUTHBIC MOMEHTHI JJIEKTPOHOB HE KOMIIEHCHPYIOT JAPYT APYTa U aTOMBI 3THX
BELIECTB BCera 00/Ialal0T MarHUTHBIM MOMEHTOM. MarHuTHast BOCIPHAMYHABOCTD
yOBIBAET C MOBBILICHAEM TeMIIEpaTypbl. Mex 1y HaMarHHYeHHOCTHIO 1
HAaIpPSHKEHHOCTHI0 MATHUTHOTO TOJISI CYLIECTBYET JIMHEHHAS 3aBHCHMOCTb.
MarHuTHast IPOHUIAEMOCTD OOJIBIIE MK paBHA |, YOBIBACT C MOBBILICHAEM
TEMIIepPaTyPBL.

1) MnamaraeTrkn

2) ®eppoMarHeTHKH

3) [TapamarHeTHKu

4) HenosnsipHbie TUAICKTPUKH

123. - 3TO BEILIECTBA, 00JAJAIOIME CIIOHTAHHON HaMarHUY€HHOCTBIO, TO
€CTh OHU HAMarHUYEHbI JJaXKe B OTCYTCTBHM BHEUIHETO MArHUTHOTO T0Jis. B cBOEH
CTPYKTYpPE UMEIOT MUKPOCKOITHYECKHE 30HBI — JOMEHbI. [I[py BHECEHUH UX BO
BHEIITHEE MM0JIe BCE JOMEHbBI IIOBOPAYUBAIOTCS CBOUMU MATHUTHBIMU MOMEHTAMH B
OJIHY CTOPOHY, B PE3yJIbTAaTe BEIIECTBO HAMATHUYHMBAETCS U 3HAYUTEIIHHO
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YCHJIMBAET BHELIHEE MArHUTHOE ToJie. [Ipu ocnablieHry BHEIIHEr0 MarHUTHOTO
OIS IO HYIISI COXPAHsIET OCTATOYHOE HAMArHUYMBaHKe. MarHuTHas
HPOHUIIAEMOCTH BO MHOTO pa3 0oJblue 1, OHa 3aBUCHUT OT HAIPSUKEHHOCTH
MarHUTHOTO ToJs. BHawgane MarHuTHasI IPOHULAEMOCTh pacTeT ¢ yBenmaeaneM H
3aTeM, JOCTHIasi MAKCHMyMa, HAYMHAST YMEHBIIATHCS, CTPEMSICh K SAUHULE (B
CITydae CHIBHBIX TONEH).

1) lnaMarHeTHKH

2) ®eppoMarHeTHKH

3) IapamarueTuku

4) TonsipHBIE AUIICKTPUKA

124. 3apshKkeHHAs] YaCTHIIA TBAKETCS B AJEKTPHYCSCKOM IIOJIC TIO ...
1) npsimMoii THHUK

2) mapa6oure

3) BUHTOBOM TPACKTOPHH

4) runep6oie

125. TlonoxxuteapHO 3apshKeHHAs YaCTUIIA BIIETAET CO CKOPOCTD V B OTHOPOTHOE
9NEKTPUYECKOE 1T0JIe B HAIIPABJICHHN BEKTOpa HalpsDKEeHHOCTH. [Ipu 9TOM OHa
Oyzner ABHUTaThCs ...

1) mo BUHTOBOH TPaeKTOPUH

2) 3aMe/IJIeHHO

3) 1Mo OKPYKHOCTH

4) yCKOpEHHO

126. OtpunarenbHoO 3apsHKEHHAs YaCTHIA BIIETAET CO CKOPOCTh V B OJHOPOIHOE
3IIEKTPUYECKOE TTOJIE B HATIPABJIEHHH BEKTOPA HANPSKEHHOCTH. [IpH 3TOM OHa
OyIeT IBUTaThCS ...

1) 1o BUHTOBOH TPacKTOPUH

2) 3aMeIIeHHO

3) no okpyx)HOCTH

4) yCKOpEHHO

127. 3apsbkeHHast 4acTUIa, BIETAIOIIAs B MATHUTHOE I10JI€ CO CKOPOCTh V BAOJb
JIMHUWA MarHUTHON MHAYKIUU, ABUKETCH ...

1) o BUHTOBO# TPaeKTOPUH

2) paBHOMEPHO MPSIMOJIMHEHHO

3) o okpyx)HOCTH

4) no mapaboine

128. 3apspKeHHast 4aCTHIA, BICTAOIIAs B MATHUTHOE OJIE CO CKOPOCTb V
HEPHEHIUKY/SIPHO TMHUSAM MAarHUTHOM MHIYKIIAH, IBUKETCS ...

1) o BUHTOBO# TPaeKTOPUH

2) paBHOMEPHO MPSIMOIHHEHHO

3) 10 OKPY)KHOCTH

4) o mapaboine

129. 3apspkeHHas 4acTUIA, BACTAIONIAs B MATHUTHOE II0JIE CO CKOPOCTD V MO/
YIJIOM a K BEKTOPY HHIYKIUH B MarHUTHOTO IIOJISL, ABHKETCS . ..

1) 1o BHHTOBO# TpaeKTOpHU

2) paBHOMEPHO MPSIMOJIMHEHHO

3) 1o okpyx)HOCTH

4) no mapaboine

130. UHIyKTHBHOCTH KOHTYpPa 3aBUCHUT OT ...

1) cKopOCTH M3MEHEHHSI MATHUTHOTO IMTOTOKA CKBO3b TOBEPXHOCTH
2) Marepuana, U3 KOTOPOTO H3TOTOBJICH KOHTYP

3) bopMBsI 1 pa3MepoB KOHTYpa, MATHUTHOW MPOHUIIAEMOCTH CPEIIbI
4) crItsl TOKA, TIPOTEKAFOIIETO B KOHTYpPE

131. B ocHOBe MONy4eHHs IEPEMEHHOTO dJIEKTPHYESCKOTO TOKA JISKHT SIBICHHUE ...
1) sneKTpOMarHUTHOI UHAYKIUH
2) caMOMHIYKLIHU

46




3) anekTpocTaTHYeCKOit HHAYKINH
4) anexTpu3auuu

132. Ipy HaTMYUH B HENH TOIBKO aKTHBHOTO COMPOTHBIICHHSI, KOJICOAHMUS CHIIBI
TOKa 10 (haze HaIPSDKEHHUS.

1) coBmasaroT ¢ KojaeO0aHUAMU

2) ormepeskaroT KoJcOaHust

3) oTCTaroT OT KOJIeOaH i

4) IPOTHUBOMOJIOKHBI KOJICOAHHUAM

133. [pu BKIIOYCHHUH B SJIEKTPUYECKYIO [EMb KATYIIKA UHIYKTHBHOCTH,
KoJIeOAHUsI CHITBI TOKA TI0 (ase HaIpPSHKCHHS.

1) coBnagarot ¢ KoneGaHuAMU

2) ormepeskaroT KoJcGaHust

3) oTCTaIoT OT KOJIeOaH i

4) IPOTHUBOTIOJIOKHBI KOJIEOaHHUAM

134. Tlpu BKITIOYEHUH B AIIEKTPUICCKYIO IIETIb KOHACHCATOpa, KOJICOAHHS CHITBI
TOKa 10 (haze HaIPSDKEHUS.

1) coBnagarot ¢ KoeGaHUsIMH

2) onepexarot KojeOaHusl

3) oTcrarot ot KoJebaHuit

4) IpOTHBOMOJIOKHBI KOJIEOAHUSAM

135. CBoOoHast AIEKTPOMAarHUTHBI BOJIHA SIBIISIETCS . ..
1) mrockoi

2) npooabHOM

3) nonepeuHoi

4) ynpyroit

136. U3znyuenue snekrpoMarauTHEIX BosH HE mponcxoauTt, eciu aneKTpruIecKie
3apSIIBI ...

1) ABMXYTCSI C YCKOPEHHEM

2) y4acTBYIOT B KOJIeOATEIFHOM IBIKCHHUH [0 TAPMOHHYECKOMY 3aKOHY

3) mBIKYTCSI pABHOMEPHO MPSAMOIHHEHHO

4) U3MEHSIOT CBOE MOJIOKEHHE B IPOCTPAHCTBE

137. Haubonbli1yto ATHHY BOJTHBI U3 TIEPEUMUCICHHBIX BUIOB IEKTPOMATHUTHBIX
U3ITy49eHUH uMeeT(-10T) ...

1) pamroBOITHBI

2) undpakpacHoe n3nydeHne

3) BUAUMBIN CBET

4) pEHTIeHOBCKOE U3JTyUEHHE

138. HanMeHbIIy 0 [UTHHY BOJIHBI U3 MEPEUUCICHHBIX BUIOB IEKTPOMATHUTHBIX
W3MydeHuit umeet(-10T) ...

1) paanoBOHEI

2) undpakpacHoe H3TyUCHUE

3) BUIMMBIN CBET

4) PEeHTTeHOBCKOE M3ITy4CHUE

139. HauMeHbIIYIO YaCcTOTY U3 HePEUUCIICHHBIX BUIOB AIEKTPOMATHUTHBIX
U3Ty4eHU uMeeT(-10T) ...

1) paanoBOITHEI

2) uHdpakpacHoe HU3TyUCHUE

3) BUOMMBIH CBET

4) pEeHTTEHOBCKOE M3ITyUCHHUE

140. Haubomnpl1yto 4acToTy U3 MEPEUUCICHHBIX BUIOB AJIEKTPOMArHUTHBIX
M3ITy4eHUH uMeeT(-10T) ...

1) paanoBOHEI

2) undpakpacHoe U3IyueHUE

3) BUAMMBIN CBET
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4) pEeHTTCHOBCKOE H3ITy4CHUE

141. DnexTpoMarHUTHBIC BOJIHBI, CITOCOOHBIC TIEPEHOCUTH Yepe3 MPOCTPAHCTBO
JHEPTUI0, U3JIy4aeMYI0 TeHEPATOPOM JIEKTPOMArHUTHBIX KOJIeOaHUH, MPOXOANTh
CKBO3b BO3/yX U NepenaBaTh HHOOPMAIHIO, HA3bIBAIOT ...

1) pagnoBoTHAME

2) pEeHTTEHOBCKUM H3ITyUCHHEM

3) uH(paKpaCHBIM HU3ITyIEHUEM

4) ramMmma-u3ny4eHueM

142. DnexkTpoMarHUTHBIE BOJHBI, BHI3BIBAIOIIUE JTIOMHUHECIICHIHIO, POTOd(DeEKT,
(hoTOXMMHYECKUE PEaKLInH, IPUTEMY, OAKTEPULIUAHOE ACHCTBHE, HA3BIBAIOT ...
1) paanoBonHaMu

2) PEHTTCHOBCKIM H3ITy9CHUEM

3) uH(paKpaCHBIM HU3ITyIEHUEM

4) yapTpadHoICTOBEIM H3TyIeHIEM

143. DnexTpoMarHUTHBIE BOJHEL, 00J1aIatomTie OONBIION IPOHNKAIOMIeH
CII0COOHOCTBIO, BO3HHUKAOLINE P B3PhIBE SICPHOTO OPYXKHS BCICICTBUE
PaaroakTUBHOTO pacraja siiep, Ha3bIBaloT ...

1)pagroBoaHaMu

2) pEHTTEHOBCKUM H3ITy4CHHEM

3 uHbpaKpaCHBIM U3TyICHUEM

4) raMma-u3IydYeHHEM

144, DnekTpOMarHUTHBIC BOJIHBI, BHI3BIBAIOIIUE 3PUTEIIBHBIC OLYIICHUS,
HAa3bIBAIOT ...

1) panuoBonHAMU

2) BUIUMBIM CBETOM

3) uH(bpaKpacHBIM U3ITydSHUEM

4) raMMa-u3Iy4eHuEM

145. OTHOLIEHHE CKOPOCTH PACIPOCTPAHEHHUS CBETA B BAKyyMe K CKOPOCTH
pacnpoCcTpaHEHHUs CBETa B IJaHHOM cpeJie Ha3bIBaeTcs ...

1) oTHOCHTENBHBIM TTOKa3aTeNIeM TIPETIOMIICHHUSI

2) mokasaresieM MPeIOMICHHUs BTOPO# Cpelibl OTHOCUTENBHO MEePBOit

3) mokasareseM MpeOMIICHUS IIEPBOH Cpe/ibl OTHOCUTEIILHO BTOPOIt

4) abCOFOTHBIM MOKa3aTesIeM MPeJIOMIICHHS

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

1) Goibire

2) MeHbIIe

3) paBen

147. Ecnu cBeT epexoauT U3 BOABI B CTEKIJIO, TO YroJ NajeHus OyIeT
yria(-y) IpeJoMIICHHUS.

1) Gomnbire

2) MeHbIIIe

3) paBen

148. J1nst mOBBIIEHUS TIpeelia pa3peieHuss 00beKTHBa MUKPOCKOTIa HEOOXOIMMO
... (BvIOepuTe Bce BepHBIC BapHaHTHI OTBETA)

1) yBemMUuTh MOKA3aTENb MPETOMIICHHUS CPEIIBI

2) YMEHBIIUTE MOKA3aTeIb MPEIOMIICHHS CPEIbI

3) oCBETHTh MUKPOOOBEKT CBETOM C MEHBIIIEH ITMHOMN BOIHBI

4) 0CBETHTH MUKPOOOBEKT CBETOM C OOJIBIIEH ITUHOM BOJIHBI

5) YMEHBIIUTE YHUCIIOBYIO ANIEPTYPY

149. B o6nacTy HAJIO)KEHHUS CBETOBBIX ITyYKOB OT JIByX KOT€PEHTHBIX HCTOUHHUKOB
cBeTa HaOJIONAKOTCS YePENYIOIINECs CBETIIBIC U TEMHBIC TTOJIOCHL. DTO SBICHUE
Ha3BaHO cBeTa.

1) unrepdepenuuet
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2) nucrepcueit
3) mudpakimei
4) nonspusanuei

150. 1nst HabnroneHns nHTEpPEpeHIInN cBeTa HeOOXOAUMO ...
1) mpoIyCTHTE CBET Yepe3 Y3KYIO IelTh

2) cBeCTH BMECTE JBE JIIOOBIE CBETOBBIE BOJIHBI

3) cBecTH BMECTE JIBE BOJIHBI C OMHHAKOBOM YacTOTOM

4) HanpaBUTH CBET HA TPAHMILY pa3jesa ABYX Cpel

151. YcnoBreM BO3ZHHUKHOBEHHS UHTEP(EPEHIUH SBISICTCS HAJIOKEHUE
BOJIH.

1) MOHOXpOMATHYECKHX

2) KOTE€PEHTHBIX

3) oTpakeHHBIX

4) IpeNoMITCHHBIX

152. Pamy»Hast OKpacka MBUIBHBIX ITy3BIpEH OOBSACHSACTCS SABJICHUEM ...
1) mudpaxunm

2) monspu3anum

3) unrepdepeHunu

4) nucnepcuu

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

2) MOTOK 3apsHKEHHBIX YaCTHII

3) HanpaBIeHHOE IBM)KCHHE 3aPSHKCHHBIX YaCTHIT
4) KOrepeHTHBIC BOJIHBI

154. Ha miocKkyro HeNpo3padHyIo IUIACTHHY C ABYMS Y3KAMHU MapauIeIbHBIMH
MIETSIMH TTAIaeT IT0 HOPMaITH IDI0CKask MOHOXpOMaTHiIecKas BOJTHA U3 3€JICHOM
YacTH BUJUMOTO CIIEKTpa. 3a MIACTHHON Ha MapajieIbHOM eil dKpaHe
HaOmroaeTcst uHTep(hepeHIIMOHHAs KapTuHa. EClin HCImob30BaTh
MOHOXPOMAaTHYECKHUI CBET U3 KPACHOM 4aCTH BUJUMOTO CIIEKTpa, TO ...

1) paccrosiHue MexaAy HHTEPPEPEHIHOHHBIMHU TTOJIOCAMH YBEIHIHBACTCSI

2) paccTosiHHE MEXy HHTepPEPEHIIMOHHBIME TIOJIOCAMH YMEHBIIHTCSI

3) paccrosiHue Mexay UHTEP(EPEHIIMOHHBIME MOJOCAMH HE U3MEHSIETCSI

4) unreppepeHIMOHHAS KAPTHHA UCUE3aeT

155. Ha miiocKyto HEenpo3pavyHyo MIACTHHY C ABYMsI y3KUMU MapajuieIbHBIMU
HIENSIMH [AJIaeT 10 HOPMAJIH TJI0CKasi MOHOXPOMATHYECKasi BOJTHA U3 KPACHOM
YaCTH BUIMMOTO CIIEKTPa. 3a IIIACTUHOM Ha MapauleIbHOM el SKpaHe
HaOronaeTcst nHTephepeHIIMOHHas KapTuHa. Eciin HCmoib30BaTh
MOHOXPOMATHYECKHI CBET U3 3eJICHON YaCTH BUANMOTO CIEKTPa, TO ...

1) paccrosiaue Mexay HHTEPPEPEHIHOHHBIMHE TTOJIOCAMH YBEITHIHBACTCSI

2) paccTosiHHE MEXy HHTep(PEPEHIIMOHHBIME TI0JI0CAMH YMEHBIITHTCSI

3) paccrosiHre MEXAy HHTEP(EPEHIIMOHHBIMHE MOJIOCAMHU HE U3MEHSIETCS

4) untephepeHIIMOHHAS KapTHHA HCUe3aeT

156. SIBnenue OTKIOHEHHUS HAMTPABIEHHS PACTIPOCTPAHEHUS BOJH Y Kpast TIPErpaibl
OT MPAMOJIMHEHHOTO HAIIPABJICHNS Ha3bIBAETCS cBeTa.

1) unrepdepennuneit

2) nonsipusanueit

3) nudpaximeit

4) nucniepcueit

157. Yron qudpaxnum umeeT HanOoIbIIee 3HAYCHHE IS CBETa.
1) kpacuoro

2) KenToro

3) romyboro

4) ¢uoneroBoro

158. Yron audpaxiym nmeetT HauMEHbIIEe 3HAYCHUE JUIS CBeETa.
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1) kpacHoro

2) KenToro

3) roy6oro

4) ¢puoneToBoro

159. lndppakuroHHas pemeTka 0CBEIIaeTcs 3eJICHBIM cBeToM. [IpH ocBemeHnn
PELIETKH KPacHBIM CBETOM KapTHHA AU(PPAKINOHHOTO CIIEKTpa Ha 3KpaHe ...

1) cysurcs

2) paciupurcst

3) He U3MEHHTCS

4) ucue3ner

160. udpakimoHHas peleTka OCBeIaeTcss KpacHbM cBetoM. [Ipu ocBeleHnn
PEILETKM CHHUM CBETOM KapTHHA JU(PAKIIMOHHOIO CIIEKTPA Ha SKPAHE ...

1) cysurcs

2) pacIupurcst

3) He U3MEHHTCH

4) ucuesner

161. SIsnenue nudpakuy MO>KHO HAOIIOAATh, €CIIH ...

1) pasmep nperpaasl COU3MEPUM C AJIHHOI CBETOBO# BONHBI

2) Ha IyTH CBETOBOTO MyYKa HAXOJHUTCS CTCKIISIHHAS IPU3Ma

3) cBeTOBO# MyYOK MaaeT Ha TOHKYIO IUICHKY

4) Ha MyTH CBETOBOTO JIy4a HAXOJMUTCS MPEMSITCTBUHE OONBIINX Pa3MepOB

162. Iocne npoxoXXACHUS IBYX MOJSIPONTIOB HHTEHCHUBHOCTh CBETA OCIA0ISIECTCS
HAIIOJIOBHHY, €CIIH TUIOCKOCTH MOJIAPHU3ALNH ABYX MOIIPOUIOB OBEPHYTHI IPYyT
OTHOCHTEJBHO JIpyTa Ha yroi rpaycoB.

1o

2) 45

3) 90

4) 180

163. JI71st TOro 4TOOBI CBET HE MPOXOAMI Yepe3 00a MOJsIPoria, IIOCKOCTH
MoJsIpru3aluy ABYX MOJIAPONUIO0B APYT OTHOCUTECIIBHO APYyTra JOJIKHBL 6I)ITI>
MOBEPHYTHI HA YTOJI __ TPaaycoB.

1)0

2) 45

3) 90

4) 180

164. [Toka3aTenbCTBOM MOIEPEIHOCTH CBETOBBIX BOJIH SIBISICTCS SIBIICHUE
cBeTa.

1) unrepdepenium

2) monspu3anuu

3) mubpakuuu

4) nucniepcuu

165. Ha cTeisiHHYIO IPU3MY HAIpaBHIIK JTyd 0esioro cBera. [Ipu IpoxokaeHun
CBETa Yepe3 MpU3My HaGIIONaeTCsl IBICHHE cBeTa.

1) unrepdepenumn

2) nucniepcuu

3) nudpaxumu

4) mossipu3anuu

166. IToka3aTens MPEIOMIICHHUS CBETA MMEET HAHOOJIbIIIeE 3HAYCHHUE JIJISI CBETA C
CcaMOW KOPOTKOM JITTMHOM BOJIHBI. YTOJI OTKJIOHEHHMSI JIyda CBETa B CTEKJITHHOU
NpU3Me UMEET HanOOJIbIIIee 3HAYCHHE IS CBETAa.

1) kpacuoro

2) romyboro

3) xenroro

4) ¢uoneroBoro
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167. TTokazaTenb MPEeIOMIICHUS CBETa HMECT HAUMCHBIIICE 3HAUCHHE JISl CBETA C
camo¥ OOJBIION JUTMHOW BOJHEIL. YTOJ OTKJIIOHECHUS JTy4ya CBETA B CTCKIISTHHOM
Mpu3Me UMeeT HauMeHbIIee 3HaUCHUE JIIS CBETA.

1) kpacHoro

2) romy6oro

3) sKenToro

4) ¢uoneroBoro

168. 3aBUCHMOCTD MOKa3aTelsl MPETOMIICHHS BELIECTBA OT [THHBI BOJIHBI HITH
YaCTOTHI HA3BIBACTCS ...

1) nonspusanueit

2) untepdepeHune

3) nucnepcueit

4) muppakmmeit

169. Ilpu monagaHuy COTHEYHOTO CBETA Ha KaIUTH TOXAS o0pasyercs pagyra. ITo
OOBSICHACTCA SIBIICHUEM ...

1) monspusarn

2) mucTepcHu

3) unrepdepeHunu

4) nudpakipu

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

2) He U3MEHHUTCS

3) ymeHbIIUTCS B 2 pasa

4) yBennuutes B 4 pasa

171. Ecnu Maccy 4acTHULBI YBEIMYIUTD B 2 pa3a, TO SJHEPrHsl ATOM YaCTHUIIBI ...
1) yBenuumurcs B 2 pasa

2) ymeHbIIuTCs B 4 pasa

3) He U3MEHUTCS

4) yBenuuuTcs B 4 pasa

172. OTHOLICHUE YHEPTHH, U3TY4AEMOH TEJIOM, K MPOIODKUTEILHOCTH U3ITyYSHUS
W IUTOILA/IA Tella, Ha3bIBACTCSI  CIOCOOHOCTBHIO.

1) nosHO JTy4encnycKaTeaIbHOM’

2) CHEeKTPaJIbHOW JIy4eHCITyCKaTeNbHOM

3) mosnHo# TydenorionaTeaIbHOM

4) crieKTpabHOM JIy4eHorIomaTeIbHON

173. OTHOIICHHE TyIUCTOH SHEPTHH, TTOTIONIAEMO TEJIOM, KO BCeH Majaromeii Ha
HETOo JIyYUCTOUW SHEPTUH, Ha3bIBAETCS CIIOCOOHOCTEIO.

1) moJIHOM JTy4enCIyCKaTeIbHOM

2) CHeKTpabHOM JTyIeHCITyCKaTENbHOM

3) mosHO# JTyuenorIonaTeIbHOM

4) crieKTpaNbHOM Jy4enorIonarebHOM

174. ®opmynupoBka «J{jist Bcex Tell pH JaHHOM TeMIIeparype OTHOIICHHE
Jy4YEHUCITyCKaTeIbHOU CIIOCOOHOCTH Tela K JIy4eIOrIOMAaTeIbHOM CIIOCOOHOCTH
€CTh BEJIMYMHA IIOCTOSIHHASI, PABHASI JTy9IEHCITY CKATEIBHON CII0COOHOCTH
abCOJIFIOTHO YEPHOTO TeJIa [P TO! XKe TEMIIePaType» OTpaxkaeT GU3HIECKHI CMBICIT
3aKOHa ...

1) Cretana — Bonpimana

2) Kupxrodda

3) Buna

4) Croneroa

175. ®opmynupoBka «/{IiHA BOJTHBI, COOTBETCTBYIOIIAS MAKCUMYMY H3ITy4eHHS
a0COJIIOTHO YEpHOTO Tela, 00paTHO MPOIOPIHOHATIBHA €r0 a0COIIOTHON
TeMIieparype» oTpakaeT (pu3n4ecKuii CMBICI 3aKOHa ...

1) Cretana — Bonpumana

2) Kupxrodda
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3) Buna
4) CroneroBa

176. ®opmynuposka «ITomHas TydenoriomareabHas CIoOCOOHOCTh aOCOIIOTHO
YEpPHOTO TeJIa MPOMOPLIUOHAIIbHASL YeTBEPTOM CTEIIEHH ero abCONIOTHOM
TEeMIIEPaTypbl» OTpaXkaeT GU3MICCKUI CMBICIT 3aKOHA ...

1) Cretana — bosnbimana

2) Kupxrodda

3) Buna

4) CroneroBa

177. Ecnu TepMOAMHAMIYECKAs TeMIIepaTypa abCOIIOTHO YSPHOTO Tea
YBEIMYUTCS B 2 pasa, TO €ro SHEPreTHIeCcKas CBETUMOCTh  pas(-a).
1) yBenmmuurcs B 2

2) YMEHBIIUTCS B 2

3) yBenuuutcs B 16

4) ymenbIuTcs B 16

178. Ecnu sHEpreTHyecKas CBeTUMOCTh a0CONIOTHO YEPHOTO Tela YBEIMIUIACH B
16 pa3, To ero TepMOAMHAMHUYECKAs TemMIiepaTtypa  pas(-a).

1) yBenmuuniach B 2

2) yBennuunace B 16

3) yMeHbIIUIACh B

4) ymenpiunace B 16

179. SIBISIETCS OKA3aTeIbCTBOM KBAaHTOBOM [IPHPO/IBI CBETA.
1) ®oroadpdexr

2) Judpaxums

3) Unrepdepenius

4) Monspusarys

180. SIeieHue B3aMMOJCHUCTBHSI CBETOBBIX BOJIH C aTOMaMH BELIECTBA, B pe3yJbTare
KOTOPOTO SHEPrHs CBETa IepeaeTcs aToMaM BEIIeCTBa; 3aKIouaeTcs B
0CBOOOX/ICHUH AIICKTPOHOB OT CBSI3U B aTOMax M MOJIEKYJIax 10J] JEHCTBUEM CBETa,
HAa3bIBAeTCH ...

1) TeruI0BBIM H3ITydIEeHHEM

2) portoahdexrom

3) adexrom Kommrona

4) moMuHeCLICHIMEH

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

1) HarpeBaHue BeniecTa

2) U3MEHEHHE BETMYHHBI 3AMUPAOIIETO HAPSKECHUS

3) coBepiieHne paboTHI BBIX01a

4) coollIeHne HIEKTPOHY KHHETHYECKOM SHEPTUU

5) yMeHbIIICHHE YaCTOTHI U3y ICHHS

182. B ombitax CroneroBa ObLI0 00HAPYXKEHO, YTO KHHETHYECKAs SHEPTH
3NEKTPOHOB, BBUICTEBIINX C TIOBEPXHOCTH METAJUTMYECKO MIACTHHBI IIPH ee
OCBCILICHHHU CBETOM, ...

1) He 3aBHCHT OT YaCTOTHI I1aIAIOIIETO CBETa

2) NIMHEWHO 3aBUCUT OT YacTOThI A Ia0IIero CBeTa

3) NMHEWHO 3aBUCHUT OT HHTEHCUBHOCTH CBETa

4) TUHEWHO 3aBUCUT OT JUTMHBI BOJIHBI ITA/IAIOIETO CBETa

183. ®OTOTOK HACHIIEHNS IPU YMEHBIIIEHUH HHTCHCUBHOCTH Ma/IAfOIIET0 CBETA ...
1) yBenuuurcst

2) He NU3MEHUTCS

3) ymeHbIIUTCS

184. ®OTOTOK HACHILICHHS IPH YBEIMYCHUH HHTCHCHBHOCTH MAIAIOLIETO CBETA ...
1) yBenuuurcst
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2) He U3MEHHTCS
3) ymeHbIIUTCS

185. OmuH 1 TOT e CBETOBOM IOTOK IaaeT HOPMAaabHO Ha 3€PKAIBHYIO U
a0COJIIOTHO YepHYIO MOBEPXHOCTh. OTHOIICHHE JABJICHHUS CBETA Ha MIEPBYIO U
BTOPYIO TIOBEPXHOCTH PABHO ...

1)1/2

2) 1/4

3)4

4)2

186. Eciu 3epKajibHYIO IUIACTHHY, HA KOTOPYIO [IaJ1aeT CBET, 3aMEHUTH Ha
3a4epHEHHYIO TOM JKe IIOMIA/H, TO CBETOBOE JIABJICHUE ...

1) yBenuuurcs B 2 pasa

2) yMeHBIIHUTCS B 2 pasa

3) He U3MEHHTCH

4) ymenbIuTcs B 4 pasa

187. Ecnu 3auepHEHHYIO IIIATHHY, Ha KOTOPYIO ITaJacT CBET, 3aMEHHUThH Ha
3epKaJIbHYIO TOH e IUIOIIaH, TO CBETOBOE AABJICHHE ...

1) yenmuuntes B 2 pasa

2) yMeHbIIUTCS B 2 pa3a

3) He U3MEHHTCS

4) ymeHbIIuTcs B 4 pasa

188. OxuH U TOT e CBETOBOH IOTOK Ia/lacT HOPMAJIBLHO Ha a0COIIOTHO YEPHYIO U
3epKaIbHYIO0 MOBEPXHOCTh. OTHOIIICHNE TABICHNUS CBETA Ha MIEPBYIO U BTOPYIO
MOBEPXHOCTH PABHO ...

1) 1/2

2) 1/4

3)4

4)2

189. 3aKJIIOYACTCS B Iepeade (POTOHAMH CBETa YaCTU CBOECTO
HUMITYJIbCa NICKTPOHAM aTOMa, U3-3a Yero U3MEHSETCS UTHHA CBETOBOW BOJHBI
(hoTOHOB.

1) ®oroadpdexr

2) TemoBoe U3IydYeHHe

3) Dddexr Kommrona

4) TaBincHue CBETA

190. Bernaromuiics ¢paniy3ckuit puzuk JIyn ne Bpoinb mpemmoxi GopMyay,
OIIPEACIIIONYIO IIMHY BOJIHBI, HA3BAaHHOM 3aTeM «BOJIHOM 1ie bpoiins». BonHa ne
Bpoitns — 310 ...

1) oTHOIIIEHHE CKOPOCTH CBETA K YaCTOTE DIEKTPOMATHUTHOTO M3IyUeHHUS

2) BOJIHA, XapaKTePHU3YOIIasl yIpyrue KOJIeOaHus B aToMaxX KPHCTALTHIECKOM
peLeTKH

3) BonHa, KOTOpast COOTBETCTBYET JIF00OH YacTuiie, 001aJaroIeil HMIyI5CoM

4) BonHA, BO3HHUKAIOIIAS B PE3yJIbTaTe HAJIOKESHHS OTPaKEHHBIX OT Mperpas BOJIH

191. Mnuna Bonusl ge bpoitnst yBennuurcs B 2 pasa, €Ciid KHHETHYEeCKast SHEPTUsI
MHKPOYACTUIII pasa.

1) ymenpiures B 4

2) yBenuuurcs B 4

3) yBenuuurcs B 2

4) yMeHbIIUTCS B 2

192. Eciu 9acTHIIBI MIMEIOT OWHAKOBYIO CKOPOCTbh, TO HAUMEHBIIICH JITHHON BOJIHBI
ne bpotins obnagaer ...

1) HelTpoH

2) mpoTOH

3) anektpon

4) anpa-yactuua
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193. Eciii 4acTHIBl KIMEIOT OJMHAKOBYIO IJIMHY BOJIHEI ie Bpoiis, To HauMeHbIeit
CKOpPOCTh O0JIaaer ...

1) anpda-yactuna

2) mpoTOH

3) anmeKTpoH

4) HeiTpoH

194. Ecnu yacTHIlbl HIMEIOT OIMHAKOBYIO CKOPOCTh, TO HAMOOJIbIIECH IIMHOM BOJIHBI
ne Bpoiins obnanaer ...

1) HeiTpoH

2) mpoToH

3) anektpon

4) anba-gactuma

195. Ecnm gacTHIBI IMEIOT OMHAKOBYIO [UTHHY BOJIHBI ie bpoiins, To Hanboben
CKOPOCTh 00Jaaer ...

1) HeiiTpon

2) mpoTOH

3) anektpon

4) anba-yactuna

196. CornacHo rumotese ae bpoiisist, ATHHa BOTHBI, OMKMCHIBAIOIIAsI BOJHOBBIC
CBOJCTBA Telia, ONPEACIACTCS ero ...

1) sueprueit

2) pazmepom

3) obbeMoM

4) umMIyIcom

197. lnuHa BoHEI e bpoiing yacTuipl yMeHbIIIIach BaBoe. CKOPOCTh ATOH
YaCTHUIIBI pasa.

1) ymeHbIIHIaCH B 2

2) yMeHbIIUIach B 4

3) yBenuumaach B 2

4) yBenuunnace B 4

198. lnnua BonHEL ne bpoiinst yactuipl yBenndminach BaBoe. CKopocTh 3ToH
YaCTHUIIBI pasa.

1) ymeHbiunace B 2

2) yBenuumach B 2

3) ymenbmunace B 4

4) yBenuuunach B 4

199. Kuneruueckast 3HEPrus KIIACCHUYSCKON YaCTUIIBI yBEIHUMWIACH B 2 pa3a. [[inHa
BOJIHBI J1e bpoiiis 3To# yacTuIb! pa3sa.

1) ymeHbIIHIaCH B 2

2) yBeNUYUIACH B 2

3) ymeHbmunace B 4

4) yBenuuunach B 4

200. V3 cooTHOIICHNS HEOTIPEIEIEHHOCTEH KOOPIMHATEI i UMITYIIECA CIICIYeT,
YTO. ..

1) eciu MbI 3HAEM UMITYJIEC MUKPOYACTHIIBI, TO €€ KOOPJAUHATA CTAHOBUTCS
HEOIpeIeIEHHOM

2) cucTeMa, IMEIOIIAs HEKOTOPOE BPEMSI )KU3HH, HE MOKET OBbITh
OXapakTepU30BaHa OMpPEIeICHHBIM 3HAYEHUEM YHEPTUU

3) €CJIM MBI 3HAEM UMITYJILC MUKPOYACTUIIbI, TO €€ DOHEPTHUA CTAHOBUTCA
HEOIpeIeIeHHON

4) cucTeMa, UMEIOIIAs HEKOTOPOE 3HAYEHHE YACTOTHI, HE MOXKET OBITH
0XapaKkTepU30BaHa ONPENEICHHBIM 3HAYEHUEM DHEPTUU

201. I3 cooTHOWICHHNS HEOIIPEAEIEHHOCTEH SHEPTUH U UMITYJIbca CIEAYET, UTo ...
1) eciii MbI 3HAEM UMITYJIbC MUKPOYACTHUIIBL, TO €€ KOOPIMHATA CTAHOBHUTCSI
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HeompeAeaeHHON

2) cucremMa, IMEIOIAsi HEKOTOPOE BPEMSI )KU3HH, HE MOKET ObITh
OXapaKTepU30BaHa ONPEICIICHHBIM 3HAYCHHEM YHEPTUH

3) eciu MBI 3HAEM UMITYJIbC MEKPOYACTHUIIBI, TO €€ SHEPTUS CTAHOBHUTCS
HEOIpeAEICHHON

4) cucrema, IMEIOIIasi HEKOTOPOE 3HAUCHHE YaCTOThI, HE MOKET OBITH
OXapakTepH30BaHa ONpe/ICICHHBIM 3HaYCHHEM SHEPTHH

202. VI3 coOTHOIICHUS HEOTPEACICHHOCTEH SHEPTHH U YACTOTHI CICIYET, YTO ...
1) eciy MBI 3HAEM UMITYJIEC MUKPOYACTHIIBI, TO €€ KOOPJAUHATA CTAHOBUTCS
HEOIIpeeICHHON

2) cucteMa, IMEIOIAsi HEKOTOPOE BPEMSI )KU3HH, HE MOJKET ObITh
OXapaKTepU30BaHa OMpeeIEHHBIM 3HAYCHUEM SHEPTUI

3) ecyii MBI 3HAEM MMITYJIEC MHKPOYACTHITBI, TO €€ YHEPTHS CTAHOBHTCSI
HEOIpeAeICHHON

4) cucrema, IMEIOIIasi HEKOTOPOE 3HAUCHHE YaCTOThI, HE MOKET OBITH
0XapaKTEepU30BaHa ONPEIEICHHBIM 3HAYEHUEM SHEPTUU

203. 13 cooTHOIICHNS HEOTPEIEICHHOCTEH SHEPTHH U YaCTOTHI CICIYeT, UTO ...
1) ecnit MBI 3HAEM UMITYITBC MUKPOYACTHIIBI, TO €€ KOOPAUHATA CTAHOBHUTCSI
HEOIIpeIeICeHHON

2) cucreMa, IMEIOIIasi HEKOTOPOE BPEMS KU3HH, HE MOXET OBITh
OXapaKTepHU30BaHa ONPEAEICHHBIM 3HAYCHUEM DHEPI UK

3) €CJIM MBI 3HAEM UMITYJILC MUKPOYACTUIIbI, TO €€ SQHCPIUA CTAHOBUTCA
HEOIpeneIeHHON

4) cuctema, IMEIOLIasi HEKOTOPOE 3HAUYCHUE YACTOTHI, HE MOXET OBITh
0XapaKTepH30BaHa ONPEICICHHBIM 3HaUCHUEM YHEPTHA

204. Ipenmonoxerne 06 aToMax Kak HEJCIMMbIX MEJIBYAMIINX YaCTHLAX BEISCTBA
BBICKA3all ...

1) Apucrorens

2) Mennenees

3) demoxput

4) Pesepdopna

205. MPENCTaBIII MOJICIIb CTPOCHHS aTOMa B BH/IC IIapa, 3ar0THEHHOTO
HOJIOKUTEIBHO 3aPSHKCHHOM JKUAKOCTBIO, B KOTOPYIO BKPAILICHBI OTPHLATEIIBHBIC
3JIEKTPOHBI, OJOGHO H3I0MY B KEKCE.

1) Menpenees

2) Pesepdopn

3) Tomcon

4) lemokput

206. OPEATIOKII AASPHYIO (TUTAaHETAPHYIO) MOJIENIb aTOMA: BOKPYT
MOJIOKHUTENILHOTO SIJIpa M0 3aMKHYTBHIM OpOUTAM JIBUXKYTCS DJIEKTPOHBI, 00pasyst
3IIEKTPOHHYIO 000JI0UKY aToMa.

1) MeHneneen

2) Pesepdopn

3) Ix. Tomcon

4) lemokput

207. Ha ocHOBaHMM HCCIIEIOBaHUS SIBICHUS paccestHUs aib(a-yacTull npu
MPOXOX/ICHNH Yepe3 TOHKUE CJION BemecTBa Pesepdop caenan BBIBOL, UTO ...

1) anbda-gacTHIBI ABIAIOTCS SAPAMH aTOMa T'eJIUsl, HIMEIOIIEr0 BTOPOi
TIOPSAKOBEIN HOMEp B Tabimie Menzaeneena

2) anba-pacma SBISETCS MPOIECCOM CaMOTIPOU3BOILHOTO MPEBPAIICHUS S/Ipa
OJTHOTO XMMHYECKOTO AJIEMEHTA B S[IPO IPYTOTO dJIEMEHTa

3) BHYTpH aTOMa HMEETCS TTOJIOKHUTEIBHO 3aPSDKEHHOE SIIPO OYEHb MAICHBKUX
pa3MepoB, BOKPYT Spa BPALIAIOTCS JIEKTPOHEBI

4) npu anba-pacnage aTOMHBIX siep BBIACISACTCS sCPHAs YHEPTUs, 3HAYUTEIBHO
GoutbInast, 4eM B JIIOOBIX XUMHYECKHX PEAKIIUSIX

208. CrtocoOHOCTh aTOMa K M3JIYYSHHUIO W TOTJIOMIEHUIO OTOHOB MPAaBUIBHO
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OIMCHIBACT BHICKA3bIBAHHUE ...
1) aToM MOXXET MONIOLIATh M M3Iy4arh GOTOHBI C 000 4aCTOTOM, HE 3aBHCHMO OT
coCTaBa BeIeCTBa

2) aToM MOKET MOIIONIATh (POTOHEI C JIF000M YacTOM, U3JIydarh (POTOHBI JIUIIE C
HEKOTOPBIMHU OIPE/IeICHHBIMU 3HAYCHUSIMH YaCTOTHI

3) aTOM MOKET TIOTYIONIATh (POTOHBI JIMIIE C HEKOTOPBIMH OITPEICICHHBIMA
3HAYEHUSAMH YaCTOTHI, H3JIy4aTh (POTOHHI C JIFOOOH 9acTOTOM

4) aTtoM MOXET M3IyYarh U IOTJIONATh (POTOHBI TONBKO C HEKOTOPBIMH
OIIpeIeIeHHBIMY 3HAYEHUSAMH YaCTOThI

209. TIpu nepexojie HIEKTPOHA C JAIBHETO OT sIpa YHEPreTHIECKOrO YPOBHS Ha
OJNWKHUMN K SIPY SHEPreTHYECKHI YPOBEHD aTOM 3JIEKTPOMArHUTHBIE
BOJIHBIL.

1) uznygaer

2) He u3ITyJacT

3) momormaer

4) He moromaeT

210. [Tpn nepexone 3IEKTPOHA C ONMIKHETO K APy YHEPTETHUECKOTO YPOBHS Ha
JIATbHUH OT s1/Ipa DHEPTeTHYECKUH YPOBEHb aTOM JNIEKTPOMArHUTHBIE
BOJIHBI.

1) uznyvaer

2) He u3NTyJaeT

3) momormaer

4) He moryoaeT

211. DHepreTHUECKHE YPOBHHU SIIEKTPOHA B aTOME, pasMep AIEKTPOHHOTO 00IaKa
ompenensieT KBaHTOBOE IHCJIO.

1) rmaBHOE

2) opburansHoe

3) MarauTHOE

4) crinHOBOE

212. OpueHTaIUIO 3JEKTPOHHOTO 00J1aKa B MPOCTPAHCTBE XapaKTepu3yer
KBaHTOBOE YHCIIO.

1) raBHOE

2) opburansHoe

3) MarauTHOE

4) cuuHOBOE

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

2) opburansHoe

3) maruuTHOE

4) crimHOBOE

214. CoOCTBEHHBI MEXaHUUECKUI MOMEHT XapaKTepH3yeT  KBaHTOBOE YHCJIO.
1) raBHOE

2) opburansHoe

3) MarauTHOE

4) cuuHOBOE

215. I'maBHOE KBaHTOBOE YKCIIO n=1. OpOHUTaNBHOE KBAHTOBOE YUCIIO PABHO ...
N1

2)0

3)2

4)-1

216. I'maBHOE KBaHTOBOE YKCIIO N=2. OpOuTaIbHOE KBAHTOBOE YUCIIO PABHO ...
N1
2)0
3)2
4)3
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217 FﬂaBHOe KBAaHTOBOC YHUCJIO 1’1:2. MaKCI/IMaHLHOC KOJIMYCCTBO JJICKTPOHOB IJIsA
JaHHOTO COCTOAHMSA PaBHO ...

1)2

2)4

3)6

4)8

218 I'maBHOE KBAaHTOBOE YHCIIO Ilzl. MakcuMaiibHO€E KOJTUYECTBO OJICKTPOHOB 1A
JaHHOT'O COCTOSAHHMS PaBHO ...

1)2

2)4

3)6

4)8

219. I'maBHOE KBaHTOBOE YMCIIO N=3. MaKCHMaJIbHOE KOIMIECTBO IEKTPOHOB IS
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) pa3mepsl AIEKTPOHHOTO 00IaKa

4) coOCTBCHHBIH MEXaHUYECKHI MOMEHT

221. OpOuranbHOE KBAHTOBOE YHCIIO XapaKTePHU3YeT ...
1) opueHTaUIO AIEKTPOHHOrO 001aKa B IPOCTPAHCTBE
2) Gopmy 2MMEeKTPOHHOTO ObNaKa

3) pasMepbl AMEKTPOHHOTO ObTaKa

4) coOCTBEHHBIM MEXaHUYECKUIT MOMEHT

222. MarautHoe KBaHTOBOE YHCJIO OMPECIIsCT ...

1) opueHTaNHIO YIEKTPOHHOTO 001aKa B IPOCTPAHCTBE
2) GopMmy 2MMEKTPOHHOTO ObNaKa

3) pa3mepsl AMEKTPOHHOTO 00IaKa

4) coOCTBEHHBIH MEXaHUYECKHI MOMEHT

223. CiuHOBOE KBaHTOBOE YHCJIO OMPEHCIISseT ...

1) opueHTANHIO AIEKTPOHHOTO 00J1aKa B MPOCTPAHCTBE
2) hopmy 2mmeKTPOHHOTO 0OTaKa

3) pa3mepsl SIEKTPOHHOTO 00JIaKa

4) coOCTBEHHBIM MEXaHUYECKUI MOMEHT

224. TlopsinKOBBI HOMED dIEMEHTa B Tabiuie MeHeneeBa MO3BONISET ONPEACTUTh
gucio... (Beibepure Bce BepHbIE OTBETHI)

1) 25eKTpOHOB B aToMe

2) HYKJIOHOB B siJipe

3) npoTOHOB B siApe

4) sneMeHTapHBIX YACTHI]

5) HeHTPOHOB B siape

225. ATOMHBIH BEC 3IIEMEHTa ONPEACIIAET YHCIO. ..
1) sneKkTpOHOB B atome

2) HEWTPOHOB B s/IpE

3) MpOTOHOB B siApe

4) HyKJIOHOB B sIApe

226. UcnyckaHue HE COMPOBOXKIACTCS U3MECHEHHEM 3apsI0BOTO U
MAacCOBOI0 YKCJIa aTOMHOTO SAPA.
1) anbda-yacTuipl
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2) raMmMa KBaHTa
3) Gera-yacTHIlbI
4) neitpona

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

2) HEWTPOHOB

3) npoTtoHOB

4) simep aToma renus

228. bera MuHyc - pacnaj peacTaBisieT coOoi MOTOK ...
1) snekTpoHOB

2) HEWTPOHOB

3) MpoTOHOB

4) simep aTOMOB TeIHst

229. OnyH U3 BUIOB PagHOaKTHBHOTO W3IYYCHHUS TPEACTABISIET COOOH MOTOK
OBICTPO OBIDKYIIUXCS IEKTPOHOB. DTO  M3IyYEHHE.

1) ramma

2) anpda

3) 6era MuHYC

4) Gera mroC

230.Tlpu  pacnaje MaccoBoe YHCIIO siipa aToMa yMeHblIaeTcs Ha 4, a
3apsZI0BOC YHCIIO Ha 2 3JIEMEHTAPHBIX MOJOKHUTEIbHBIX 3apsiia.

1) ramma

2) anbda

3) bera MuHyC

4) Gera 1UIIOC

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

2) anbda

3) 6era MHUHYC

4) Gera mroC

232. B pesynprare 3JIeKTPOHHOTO OeTa-paciaja sapa aToMa JIeMEHTa ¢ 3apsI0BbIM
qHUCTIOM Z NOJYyYacTCA sIAPO aTOMa 2JIEMEHTA € 3apAA0BbIM YHCIIOM ...

Hz-2

2)Z+1

3)Z2-1

4)Z+2

233. AtomMHOe s1/1p0, BO3HUKAIOIIEE B pe3ysbTare anbha-pacnaia sjapa aroma
ANIEMEHTa C 3apsJJOBBIM YHCIOM Z, 00JaaeT 3apsI0BbIM YUCIIOM ...

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

234. AtomHOe s1p0, BOHUKAIOIIEE B pe3yibTare anb(ha-pacnana sjupa aroma
3JIEMEHTA C MAaCCOBBIM YHCJIOM A, 06J1az[aeT MaCCOBBIM YHCJIOM ...

HA-1

2)A-2

HA-4

4)A+1

235. HepacnaBimmucsi, Yepe3 WHTepBaj BpEMEHH, paBHbIi 1 nmepuomy
nosypacmnaza, ocraHercsi % paJuoaKTHBHBIX aTOMOB BEIIIECTBA

1) 33

2) 25

3) 75

4) 50
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236. Yepes uHTepBall BpeMEHH paBHBIN | epuoay nomypacnaja pacragercs %
PaaroaKTUBHBIX SIIEP BELIECCTBA.

1) 33

2) 25

3) 75

4) 50

237. HepacnaBmmmucs, yepe3 HHTEpBaI BpEMEHH, paBHbIi 1/2 nepruoaa
nosypacraza, ocraHercsi % paJvoaKTHBHBIX aTOMOB BELIECTBA.

1) 33

2) 25

3) 75

4) 50

238. Yepes nHTEpBAJ BpeMEHH PaBHEIN 1/2 eprozaa norypacnana pacrageTcs
% paaMoaKTHBHBIX SJEP BEIIECTBA.

1) 33

2) 25

3) 75

4) 50

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

2) HEWTPOHBI

3) anekTpoHsI

4) HeliTpuHO

240. B mpouecce 3IeKTpOMarHuTHOro B3anMozpeiictus HE npunuMaroT ydacrue. . .
1) HeitTpoHbI

2) poToHsI

3) anmeKTpOHBI

4) poTOHBI

241. B nporecce cnadoro B3aumoeiicteust HE npunuMaroT ydactue ...
1) snekTpoHbI

2) poToHsI

3) HeHTpOHBI

4) npoTOHBI

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

2) HEWTPUHO

3) aHTHHEHTPHUHO

4) mpoTOHBI

243. T1o3uTpOH ABISAETCS aHTHYACTHIICH 110 OTHOILICHUIO K ...
1) npotony

2) HEHUTpOHY

3) anexTpony

4) dporony

244. TlepeHOCYNKAaMH TPaBUTAIIMOHHOTO B3aUMOICHCTBUS CAUTAIOTCS .. .
1) rpaBUTOHBI

2) (oTtoHs

3) DIHOOHBI

4) 6030HBI

245, TlepeHOCYMKAMU 3IIEKTPOMArHUTHOTO B3aMMOJICHCTBHUS CUUTAIOTCS ...
1) rpaBUTOHBI

2) doToHsI

3) D1roHBI

4) 6030HbBI
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246. [TepeHOCYMKAMHU CHUIILHOTO B3aMMOJICHCTBHS CUNUTAIOTC . ..
1) rpaBUTOHBI

2) poToHsI

3) DIH0OHBI

4) 6030HBI

247. TlepeHoCcUnKaMu cI1a00TO B3aUMOACHUCTBHS CIUTAIOTCH .. .
1) rpaBUTOHBI

2) oTtoHsI

3) DIr0OHBI

4) 6030HBI

[To pesympraraMm TecTa OOy4YalOMIEMYCS BBICTABISICTCS OIEHKA «OTIUYHOY», «XOPOIIOY,
«YIOBIIETBOPUTEIBHO» WU  «HEYIOBICTBOPUTEIBHO», COIMIACHO CIEAYIOUUM  KPHUTEPUSIM
OIICHUBAHUS

IIkauaa Kpurtepnu onennanns (% nNpaBWIbLHBIX 0TBETOB)
Orenka 5 (OTIIMYHO) 80-100
Ouenka 4 (xopoio) 70-79
Orenka 3 (YIOBICTBOPUTEIILHO) 50-69
Onenka 2 (HEYIOBJIETBOPUTEIHHO) menee 50
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JIMCT perucrpanym usMeHeHH i

Howme Howmepa nmcroB OcHoBaHHE IS IToamuice Pacmmdpoka Jlara
P amenen HOBBIX | aHHYJIH BHECCHUS MOAMUCH
HU3MEHEH 9 BHECCHUS
HBIX poBaHH HU3MCHCHUN
ust U3MCHEHUS

bIX
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