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Ilepeueny Komnemenyuii u UHOUKAMOPOE OOCIMUINCEHUA KOMNEMEH YU C YKAZAHUEM IMAN06 OPMUPOBAHUA 8 RPOUECCE 0CBOCHUA OUCHUNTIUHDL

Komnerenus:

YK-1CnocobeH ocymecTBIsITh MOUCK, KPUTHUECKUM aHaIu3 U CUHTE3 HHPOPMAIUH, TPUMEHSATh CUCTEMHBII MOIXO A7l PeLICHHs TOCTaBJICH-
HBIX 3a/1a4.
WuaukaTopsl JOCTUKEHUS] KOMIIETEHIIUU:

YK-1.1 3naer MeToIuKu MOKCKa, cOOpa U 00padOTKN HHPOPMAIINH;, aKTYaTbHBIE POCCUIICKUE U 3apyOeKHbIe HCTOUYHUKH HWH(OpMANUU B chepe
npodeccnoHaNbHOM e TEIbHOCTH; METO/l CHCTEMHOTO aHaIH3a.

VYK-1.2 YMeeT npuMeHSITh METOUKH TOMCKA, cOopa M 00padoTKK MH(GOPMAIMK; OCYIIECTBISATh KPUTHUECKUA aHAIH3 U CUHTE3 MHPOpPMAaLUH,
MOJIYY€HHOM U3 pa3HbIX HCTOYHUKOB; IPUMEHSATh CUCTEMHBIN MOIXOJ IJIsl PEIICHUS TOCTABICHHBIX 33124

YK-1.3 Brnageer HaBbIKaMu MOKMCKa, cOOpa 1 00pabOTKH, KPUTHUECKOTO aHAIM3a ¥ CHHTE3a HH()OPMAIIUK; UCITOJI30BAHUS CHCTEMHOTO TOIX0-
Ja JIUIsl pelIeHusl TOCTaBJICHHBIX 3a/1a4.

Huouxamopul 0o- Imanwvt hopmuposanus Komnemenyuu
CHLUMCEHUSA KOM- (vkazamo ece memwl uz PI1/])
nemenyuu Jexyuu Hpaxkmuueckue Jlabopamopnvie 3ansa- | Kypcoeoii npoexm Haumenosanue oye-
3anamus, nabopa- mus (paboma) HOYHO020 cpeocmea
MOPHBLIL RPAKMUKYM

YK-11 Tema 1, He npedycmompenwvt | Tecmupoeanue, KOH-
Tema 2, Tema 4, Tema I, mpoavHas paboma, pac-
Tema 3, Tema 5, Tema 2, uemnas pa Goma,
Tema 4, Tema 7 Tema 3,
Tema 5, Tema 4, nabopamopnas paboma,
Tema 6, Tema 5, koncnekm no  CPC,
Tema 7, Tema 7 KOJLIOK8UYM, IK3AMEH
Tema 8,
Tema 9

VK-1.2 Tema I, He npeoycmompenwvr | Tecmupoeanue, Kon-
Tema 2, Tema 4, Tema 1, mponshas paboma, pac-
e o o2
Tema 5, Tema 4, pamophas paboma,
Tema 6, Tema 5, koncnekm no  CPC,
Tema 7, Tema 7 KON10K6Uuym, IK3amen
Tema 8,
Tema 9




VK-1.3

Tema 1,
Tema 2,
Tema 3,
Tema 4,
Tema 5,
Tema 6,
Tema 7,
Tema 8,
Tema 9

Tema 4,
Tema 5,
Tema 7

Tema 1,
Tema 2,
Tema 3,
Tema 4,
Tema 5,
Tema 7

He npeoycmompenut

Tecmuposanue, KOH-
mponvhasa paboma, pac-
yemnasa pabooma, 1a00-
pamopHasn paodoma,
konucnekm no CPC,
KOJI10K6UYM, IK3AMEH




Ilepeuens ouenounvix cpeocme no oucuyunaune Ouzuxa

1 cemecTp
Ouenounvle cpeocmea Kon-60 | Min, 6annoe Max, oannoe
Jlabopamopnas paboma 8 29 48
Bxoonoe mecmuposanue no 3 2 3
pazoenam
Koncnekm no CPC 3 2 3
Hmozosoe mecmuposanue no 3 2 3
pazoenam
Hlocewaemocms u Koncnekm 3 1 3
JeKyuil no pazoenam Oucuu-
naunsl (CTyoeHT BO BpeMs 3aHs-
THUA CaMOCTOATCIIBHO OTMEYAcT CBOC
npucyrctBue Ha miatdpopme DUOC
Moodle mocpenctBoM — 3ieMeHTa
«ITocenaeMocTh»)
IK3amen 1 24 40
Hmozo: 60 100

2 cemecTp
Ouenounvie cpeocmea Kon-60 Min, éannoe Max, oannoe
Jlabopamopnasa paboma 4 8 12
Pacuemnasn paboma 2 4 8
Konumponvnas paboma 2 4 8
Koncnekm no CPC 5 5 8
Ilpakmuueckue 3a0anus 3 3 6
Konnoxkeuym 4 6 8
Tecmuposanue no pazoenam 3 1 2
Ilocewqaemocmov u Koncnexkm 6 3 5
JleKyuil no pazoenam Oucuu-
niaunbl (CTyaeHT BO BpeMs 3aHs-
THUSA CaMOCTOATCIIBHO OTMEYACT CBOC
npucyrcTBue Ha miatdopme INOC
Moodle mocpenctBoM  3ieMeHTa
«[TocenaeMocTh»)
Hmozo60e mecmuposanue 1 2 3
IK3amen 1 24 40
Hmozo: 60 100




HlIxana ouenusanus

Indposoe
BbIpaKeHue

Bripaxenue B
0aJsnax:

CioBecHoe
BbIpa:KeHHe

Kputepun onieHKH HHIUKATOPOB JOCTHKEHHS MPU (popMe KOHTPOJIS:

JK3aMeH / 3a4er ¢ OLIEHKOM

3adyeT

5

87 -100

OtnuuHo (3a-
YTEHO)

OlLleHKa «OTJIMYHO» BBICTABJISICTCS CTYICHTY, €CIM TECOPETUUECKOE CONEep-
JKaHUE Kypca OCBOCHO TMOJHOCTHIO, 0€3 MPOoOeIIOB; HCYESPITBIBAOIIE, MTOCTIC-
JIOBATEIHHO, YETKO M JIOTHYECKH CTPOWHO HM3JIaraeT MaTepHall; CBOOOIHO
CIIpaBJISIETCS. C 3aJayaMu, BONPOCAMU U JIPYTMMHU BHUJIAMU MPUMEHEHUS
3HaHI/II\/'I; I/ICHOJ'II)?,yeT B OTBCTC I[OHOHHI/ITCJ'II)HHﬁ MaTepI/IaII BCEC Hpe)lyCMOT-
PEHHBIE TPOrpaMMOM 3aJaHUsI BBIIIOJHEHBI, KAYECTBO UX BBIINOJIHEHUS OLE-
HEHO YHCJIOM 0alljIoB, OJIM3KUM K MaKCHMaJbHOMY; aHAITU3UPYET MOTyUYeH-
HBIC p€3y.]]I>TaTI)I; HpOHBHSICT CaAMOCTOATCIIBHOCTb HpI/I BBIIIOJIHCHUUN
3aJaHuM

74 - 86

Xoporo (3a-
YTEHO)

OneHka «XOpOIIO» BBICTABIISIETCS CTYyNEHTY, €CIIM TEOPETUUECKOE COAEp-
KaHWE Kypca OCBOCHO IOJIHOCTBIO, HEOOXOAMMBIE MPAKTHYECKHE KOMIIE-
TEHIIMX B OCHOBHOM C(OPMHUPOBAHEI, BCE TPEAYCMOTPEHHBIE POTPaMMOi
o0y4eHus1 yueOHbIE 3a1aHUsI BBIIIOIHEHBI, KAYECTBO MX BBIIIOJIHEHUS 10CTa-
TOYHO BBICOKOE. CTYAEHT TBEpPAO 3HAET MaTepuai, IPaMOTHO M IO CyIie-
CTBY M3JIaraeT ero, He JOMYCKas CYIIECTBEHHBIX HETOYHOCTEH B OTBETE Ha
BOIIPOC.

60 -73

VY noBieTBO-
putensHoO (3a-
YTEHO)

OneHka «yZOBIETBOPUTEIBHO» BBICTABISIETCS CTYACHTY, €CIN TEOpETHYE-
CKO€ coJiep)KaHHe Kypca OCBOCHO YaCTHYHO, HO MPOOENbl HE HOCAT Cylle-
CTBEHHOT'O XapakTepa, OOJBIIMHCTBO MPETyCMOTPEHHBIX MPOTrpaMMOi 3a-
JaHWK BBIIOJTHEHO, HO B HHUX HMEIOTCS OMIMOKHW, TpPU OTBETe Ha
[TOCTABJIEHHBIA BOINPOC CTYAEHT JAOIMYCKAeT HETOYHOCTH, HENOCTATOYHO
MpaBWIbHBIE (OPMYJIUPOBKH, HAOIIOAAIOTCS HAPYIICHHS JIOTHYECKOW MO-
CJIEI0BATEIBLHOCTH B U3JIOKEHUU IIPOIPAMMHOI0 MaTEpHAJIA.

OneHka «3a4TeHO» BBICTABIIAETCS CTY-
JIEHTY, €CIIM OTBETHI HA BOIPOCHI IO Te-
MaM JUCLUIUIMHBI IIOCIEN0BATEIbHBI, JIO-
TUYECKU U3JI0KEHBI, JIOILyCKaIOTCS
HE3HAYUTEIbHBIE HENOYETHI B OTBETE CTY-
JIEHTa, TaKHe KaK OTCYTCTBHE CAMOCTOS-
TEJIHHOTO BBIBOJIA, PEUEBBIE OMIMOKH H I

Huxe 60

Heynosnerso-
PUTEITHHO
(1e 3auTeHO)

OrneHka «HEYIOBIECTBOPUTEILHO» BBICTABISETCS CTYICHTY, €CIM OH He
3HAeT 3HAYMTEJILHOW YacTH MPOTrpaMMHOTO MaTepHuaja, AOIMYCKaeT CyIe-
CTBEHHBIC OIIMOKH, HEYBEPEHHO, C OOJBIIMMH 3aTPYAHEHUSIMHU BBITIOHSET
MpaKkTUYeCKue padoThl, HEOOXOAWMBIE TPAKTHUYECKHE KOMIICTECHIIMH He
chopMHPOBaHbI, OOJBIIMHCTBO MPEIYCMOTPEHHBIX IPOrpaMMoOn 00y4eHuUs
yueOHBIX 331aHUI He BBITIOJIHEHO, KAYECTBO UX BBITIONHEHHS OI[CHEHO YHC-
JIOM GaJIOB, OJIM3KUM K MUHUMAIEHOMY

OL[CHKa «HE€ 3a4TCHO» BBICTABIACTCA
CTYACHTY, €CJIM CTYACHT HC 3HACT OCHOB-
HBIX TTOHATHH TEMBI JUCIUIIIIMHBI, HE OT-
B€YaCT HA JOIIOJHHUTCIIbHBIC 1 HABOAAIINEC
BOIIPOCHI IIpCIioaaBaTeIIA.




KpaTkasi XapakTepHCTHKA OLEHOYHBIX CPeICTBA

No | Haumenosanue |[Kpamkasa xapaxkmepucmuka ouenou-|Ilpeocmaesnenue
n/n | OUEHOYHO20 |HO20 cpedcmea OUEHOUHO020 Ccpeo-
cpeocmea cmea 6 honoe
1 2 3 4
1 [Dk3amen CpenctBo, MO3BOJISIIONIEE OIEHUTHh 3Ha- KoMIiekT — sKk3a-
HUSI, YMCHUS U BJaJcHUS 00ydJaroliero-|\MeHallMOHHBIX Ou-
csl 10 yueOHOM JUCIIUIUIUHE. JIETOB
2 |PacuerHo- CpenctBo NMpoBepKy yMeHUM puMeHsaTh| KoMriekr — 3aja-
rpaduyeckas MOJTyYeHHbBIC 3HAHUS TI0 3apaHee ONpe-|HUM JJIs BBITIOJIHE-
pabora JIEJICHHOM METOJIMKE JJISI PELICHUsS 3a-|HUd pacyeTHo-
Jlay WU 3aJaHui 1O MOJYJIIO WM JHC-|Tpaduyeckod pa-
[UIUIMHE B IEJIOM. 00ThI
3 |KomnokBuym CpencTBo KOHTpOJS ycBOoeHMs yueOHo-|Bompockl mo Te-
ro Marepuaia TeMbI, pasjieiia WM pas-|Mam/pasenam
JIEJIOB  TUCIUIUIMHBI, OPTraHU30BaHHOE|AUCIUTLIINHbI
Kak y4eOHOE 3aHsITHE B BUJE coOeceno-
BaHMs MpENoAaBaTeNs ¢ 00y4YarolUMHU-
Csl.
4 |KoutponeHag |CpeacTBo NpOBEPKH YMEHUN MPUMEHATh | KoMIiekT KOH-
pabora MOJyYCHHBbIC 3HAHMS ISl PEHICHUS 3a-|TPOJIbHBIX 3aJaHUi
Jlay OMPEJIEICHHOr0 THUMAa MO TEME WIIH|NO BapuaHTaM
pasneny.
5 |3ammTa nabopa-|CpeacTBo, MO3BOJISIONIEE OIEHUTh yMe-|TeMbl Jaboparop-
TOpHOM paOOThl |HHWE W BIAJCHHE OOYYaIOIIErocsl H3ja-|HbIX PalboT.
raTh CyTh MOCTaBJICHHOM 3a/1a4M, CaMo-
CTOSITEJIbHO TPUMEHSTh CTaHIAPTHBIC
METOJIbl IIOCTABJICHHOM 3aJauyd C HC-
MOJIb30BaHUEM UMEIOIIeHcs 1aboparop-
HOM 0a3bl, MPOBOJIUTH AHAIN3 MOJYUYCH-
HOTO pe3yibrara paboTel. MoxeT
BBITIOJIHATHCSI B MHIWBHAYaJIbHOM IIO-
PSZIKE WU TPYNIION 00yYaronuxcsl.
6 |I[loaroroska [Ipomykt camoctositensHON — paboThi| Tembl coo01e-
KOHCIIEKTa  MO|CTYACHTa, MPEACTABIAIOMUNA  CcOOOM HUN
TE€Me, BBIHECEH-|TIOATOTOBKY KOHCIEKTa 10 Yy4eOHO-
HOTO Ha CaMo-|MIPaKTUYECKOM, y4eOHo-
CTOSITENBbHOE HCCJIEI0BATEIILCKON MM HAYYHOU TEME,
U3Yy4YEeHHUE. BBIHECECHHOM HA CaMOCTOSITEIbHOE H3Y-
YeHUE.
7 |IIpakTuyeckoe |3amauyd PEKOHCTPYKTUBHOTO ypoBHS, Kommuiekr  3amau
3ajaHue  (TIpO-|{MO3BOJISIONINE OLIEHUBATh U JUATHOCTH- |11 MPAKTHUECKUX

BEpKa pEIICHUS

pOBaTb YMCHHUSI CHHTC3WPOBATH, dHAJIN-

3aHATUHI




3aja4) 3UpoBaTh, 00001IaTh (HAKTUYECKUN U
TEOPETHYECKUI MaTepuai, C YCTaHOB-
JICHHEM TPHUYUHHO-CIICJCTBEHHBIX CBSI-
3eil 1 popMyITMpOBaHKEM BHIBOJIOB
Tecr Cuctema cTaHAApPTU3UPOBAHHBIX 3a7a-|DOHI  TECTOBBIX

HUM, TO3BOJISAIONIAST aBTOMATU3UPOBATH
MpoLEeypy U3MEpPEHUs YPOBHSI 3HAHUU
U YMEHHI 00yJarolerocs.

3aJlaHud U1 TIPO-
BEJICHUS HTOTOBO-
ro TECTUPOBAHUS
10 TUCIUILINHE




MuHHCTEPCTBO HAyKH U BhICIIEro oopa3zoBanus Poccuiickoit denepanuu
HuxHekaMCKU XUMUKO-TEXHOJIOTUIECKANA MHCTUTYT ((prinain)
beneparTbHOTO TOCYAaPCTBEHHOTO OFOIKETHOTO 00Pa30BaTEILHOTO YUPEKICHHUS
BBICIIIETO 00pa30BaHUs
«Ka3aHCkuil HalIMOHATBHBIA UCCIEN0BATENBCKUN TEXHOJIOTUYECKUN YHUBEPCUTET

@axkynrvmem TEeXHOJIOTUYECKUN

Luxn guzuxo-mamemamuyeckux OUCYUNIUH

Y4eOHbIM TJIaHOM MO HarpaiieHHI0 ToAroTOBKH 18.03.01 «XuMu4eckas TeXHOJO-
TUs» I 00YUaroIIMXCs MPEAYCMOTPEHO MPOBEICHHUE JTaOOPATOPHBIX 3aHSATUM IO
nucauininae OusHka.

JlaGopaTopHble 3aHATHS 10 JAUCIUILIMHE MPOBOJATCS B CIICIIUAIBLHO 000pY-
JIOBAHHBIX JJA0OPATOPHUAX C MMPUMEHEHUEM HEOOXOIUMBIX CPEeACTB 00ydeHUs: 1a00-
paTopHOro 000pyAOBaHUs, 00PA3IOB JJIs UCCIECIOBAHUMN, METOJUYECKUX MMOCOOUH.
[lenb mpoBeaeHUs TabOPATOPHBIX PabOT - MPAKTUYECKOE OCBOCHUE TEOPETUUYECKUX
MOJIO’KEHUM JIEKIIMOHHOTO MaTepurala, a Tak)Ke BhIpaOOTKa CTyJAECHTAMU ONpE/IeNICH-
HBIX YMEHHUH U HaBBIKOB CAMOCTOSITEIIbHOTO SKCIIEPUMEHTUPOBAHUS.

JlabopaTopHnast padora Nel. P.100. M3MepeHne TMHEUHBIX Pa3MEPOB.
TeopeTndeckre BOMPOCH Il MOATOTOBKH K JJAOOpaTOpHOii padoTe:

1. Yrto 3HAYUT U3MEpPUTH PU3NYECKYIO BETUUNHY?

2. Uewm oTnuyaroTCs KOCBEHHBIC U3MEPEHHS OT MIPSAMBIX?

3. Kakwue ObIBaOT MOTPENTHOCTH U3MEPEHUI?

4. Kak onpeaenuts abCOMIOTHYIO MOTPEIIHOCTh pudopa?

5. TlosicHUTe anTOpPUTMBI OTPEASICHUS JTOBEPUTEIHLHOTO MHTEpBANA MPHU TIPS-

MBIX 1 KOCBCHHBIX H3MEPCHUSX.

JlaGoparopnas padora Ne2. P.111.0OnpeneneHre yCKOPEHUsI CUIIbL TSHKECTH MPH
CBOOOJTHOM MAJICHUU TE.
Teopetnueckue BOMPOCHI I MOJATOTOBKH K JJa00paTOpHOM paboTe:
1. YTo Ha3bIBaeTCsl YCKOPEHUEM U YCKOPEHUEM CBOOOTHOTO MaeHuUs?
2. OT 4ero 3aBUCHUT YCKOpEHHE CBOOOIHOTO MaieHus?
3. ChopmynupyiiTe 3aKk0H BceMUpHOTO TATOTEHUS.
4. Yo Ha3bIBAETCS HAMPS)KEHHOCTHIO TPABUTALIMOHHOTO TOJISI?

JlaGopaTopnasi pa6ora Ne3. P.113. OmnpeneneHue CKOPOCTH MYJW MPU MMOMOIIU
0QJUTMCTUYECKOTO MasiTHUKA
TeopeTuueckrie BOMPOCHI sl MOJTOTOBKH K JIa0OpPaTOPHOM paboTe:
1. Kak pacnpenensiercst 3HEPTUs MyJIu Py yaape 0 UAIAHAP?
2. ChopMmynupyiTe U 3alUIINTE 3aKOHBI COXPAHEHHUS UMITyJIbCa U MEXaHUYe-
CKOU DHEPIUHU.
3. Kakue cructembl Ha3bIBatOTCS KOHCEPBATUBHBIMU?
4. 1lpu Kakux B3aUMOJEHCTBUSIX MOXHO MPUMEHSTh B MEXaHUKE COBMECTHO 3a-
KOHBI COXPAHEHUSI SHEPTUU U UMITyJIbca?




5. Ilouemy B paboTe PEKOMEHIYETCS CTPENSTh TOJBKO IO HEMOABIKHOMY IIH-
JTUHJPY?

JlaGopaTopnasi pa6ora Ne4. P.121. OnpenesnieHue MOMEHTa MHEPLUHMH MaxOBOT'O
KOJIeca M CUJIbI TPEHUs B OIIOpe
TeopeTuydeckrie BOMPOCHI s MOATOTOBKH K JJabopaTopHOii padoTe:
1. Yrto Ha3bIBaeTCs BpallaTeIbHbIM MOMEHTOM, MOMEHTOM WHEPIHH U MOMEH-
TOM UMITYJIbCA?

2. CodopmynupyiiTe OCHOBHOI 3aKOH JMHAMUKHU BPaLIaTeIbHOTO IBUKCHHUS.

3. HanmmmuTe 3aK0H COXpaHEHUS! SHEPTUU MIPUMEHUTEIBHO K JaH- HOW Jabopa-
TOPHOI pabore.

4, Kak OynyT omyckatbcsl Tpy3bl m (ObICTpee WU MEJJICHHEE), €CIU LIMIUH-

JPUYECKUE TPy3bl HA KPECTOBMHAX MaxXxOBOTO KoJjieca MOABUHYTHh K OCH Bpa-
nieHusa? OTBeT 000CHYMHTE.

JlabopaTtopnasi padora Ne5. P.131. Onpenenenue yHuBepcaabHOM ra30BOi MOCTO-
AHHOW METOJIOM OTKAUYKHU.
TeopeTndeckrie BOMPOCHI Il MOATOTOBKH K JJAOOpaTOpHOii padoTe:
1. Kakue BemMYMHBI Ha3bIBAIOTCS MapamerpamMu coctosinus? Jlaiite ux omnpene-
JICHUE.
2. Kakoii ra3 Ha3bIBaeTCsl UJ€albHbIM?
Kak 3anuceiBaeTcsi ypaBHEHUE COCTOSHUS UI€AJIBHOTO Ta3a’?
4. Yro Ha3bpIBaeTCsl OJAHUM MoJjeM BemlectBa? 5. Kakue (QakTopbl BIUAIOT Ha
TOYHOCTh U3MEPEHUN TapaMeTPOB COCTOSTHUS raza?

w

JlabopaTtopnasi padora Ne6. P.132. OnpesneneHre OTHOIICHNS TEMIOSMKOCTEH Ta-
3a Cp/Cly.
TeopeTtuueckrie BOMPOCHI sl HOJATOTOBKH K JIa0OpPaTOPHOM paboTe:

1. Yro Ha3pIBaeTCSA yAECIBHOW U MOJIIPHOU TEIIOEMKOCTBIO, KAK OHU B3aWMO-

CBSI3aHBbI?

2. Tlouemy Cp 60mbmie Cy ? Jlokazats ypaBHeHue Maiiepa.
Kaxkoii poriecc Ha3bpIBaeTCs ainadaTuiIecKumM?
Kakue razoBbie Mpouecchl COBEPIIAOTCS BO BPEMSI BBIMOJHEHUS PA3JIMYHbBIX
ATANoOB TaHHOW PabOTHI?

>

JlaGopaTopnasi padora Ne/. P.200. 3HaKOMCTBO C JIEKTPOU3MEPUTEIHbHBIMU MPHU-
0opamu.
TeopeTnyeckrie BOMPOCHI Il MOATOTOBKH K JJaOopaTopHOi padoTe:
1. C npubopaMu Kakoi CUCTEMBbI Bbl MO3HAKOMUIUCH? OOBSICHUTE MPUHIUI pa-
OOTBI.
2. Kak mopoOpaTh BepxHUH Mpezes nuarna3oHa U3MEepEeHUM Juisl MoJydeHus: 00-
Jie€ TOYHBIX PE3YJIbTATOB?
3. Kakum gomkeH ObITh JIyd 3peHHs] OTHOCUTENBHO IIKAJIbI IPU OTCUETE PE3yIib-
TaTOB?
4. Yto Ha3bIBAETCS NPUBEACHHOW U OTHOCUTEIBHON MOrPEIIHOCTHIO?
5. CoOTBeTCTBYET JIM MpeAenbHasi aOCOIIOTHAS MOTPEUIHOCTh, BEIUUCICHHAS 110
KJIACCy TOYHOCTH, ACUCTBUTEIBHON MOTPEIHOCTH Tprbdopa’?




JlaGopaTopnasi padota Ne8. P.212.M3MepeHne 31eKTPOEMKOCTH KOHIEHCATOPOB.
TeopeTudeckre BOMPOCH [Tl MOATOTOBKH K JJAOOpaTOpHOI padoTe:
1. KakoBO Ha3Hau€HHE U YCTPONUCTBO KOHIEHCATOPOB?
2. YUto Ha3bIBaeTCs ANEKTPOEMKOCThIO? ENMHMIIA U3MEPEHUS AIIEKTPOEMKOCTH.
3. O0bscHUTE TPUHLUIT U3MEPEHHSI SJICKTPOEMKOCTH C MTOMOIIBIO0 MOCTa TIEepe

4. Kakue COOTHOLIEHUSI MEX]Y 3apsiiaMH, HAMPSIKEHUSMH U 3JIEKTPOEMKOCTAMHU

IIpH 11apaJuICJIbHOM H ITOCIICAOBATCIIBHOM COCAMHCHNHN KOHI[GHCE[TOPOB?
5. Kakue AUBJICKTPUKHU IIPUMCHAIOTCA B KOHIACHCATOPAX, U KAKHUC OBIBAIOT THUIIBI
KOHI[CHC&TOPOB?

6. Kak JAUDBJICKTPUK BIMUACT HA SJICKTPOCMKOCTD KOHI[GHC&TOpa?

JlaGopaTopHasi padora Ne9. P.221. M3amMepeHne COMpOTUBIICHHS TPOBOIHUKOB.
Teopernyeckue BONpOCHI Il OJrOTOBKH K J1a00paTOPHOM padoTe:
1. Yto Ha3pIBAETCS DIEKTPUUYECKMM TOKOM, CHJIOW TOKA M INIOTHOCTBIO TOKa. B
KAKHAX €JUHULIAX OHU U3MEPSIOTCS?
2. Yto Ha3bIBAETCS NEKTPOABIKYLIEH cuiion? [loueMy B 3aMKHYTOM LIENHU dJIEK-
TPUYECKUE CUIIBI HE MOTYT JUIUTENIBHO MOAAEPKUBATH dJIEKTPUIECKAN TOK?
3.ChopmynupoBath 3akoH OMa B MHTErpajibHON (dopme s MOJHOW Ienu U
Y4acTKa LETH.
4. Yto Ha3bpIBaETCA dJIEKTPUUYECKUM CONPOTHUBICHHEM? OT 4ero 3aBUCHUT COIPO-
TUBJICHUE JIEKTPUYECKUX ITPOBOJIHUKOB? B Kakux eIMHULIaX OHO U3MepseTcs?
5. CopmynupoBaTh nepBoe u BTopoe npasuiia Kupxroda.
6. OOBACHUTH NPUHLIUIT AEUCTBUS MOCTA MMOCTOSIHHOTO TOKA.

Jlaboparopnasi padora Nel0. P.231. OnpeneneHue ropu30HTAILHONW COCTaBIISIO-

1€l HANPSYKEHHOCTU MAarHUTHOTO MO 3eMJIN
Teoperndeckue BONPOCHI I MOArOTOBKH K J1a00paTOPHOM padboTe:
1. BennunnHa u HanpaBiieHUE CUIIbI AMIiepa.

2. lloBeneHue paMKy ¢ TOKOM B MAarHUTHOM Mojie. MHAYKIHS U HANPSKEHHOCTD

MAarHUTHOTO MOJIs, UX €IUHULIBI U3MEPEHUSI.
3. O0bscHute 3axkoH buo—Casapa—Jlamnaca.

4. Mertonnka U3MEpeHUs HANPSXKEHHOCTA MAarHUTHOTO TOJIST 3EMJIA C TTOMOIIBIO

TaHI'CHC—TaJIbBAHOMCTpPA.

JlaGopaTopnass padora Nell. P.311. Onpenenenue mokazaTess NPeaoMICHUS

CTEKJIa C MIOMOUIBI0 MUKPOCKOMA.
TeopeTudeckre BOMPOCHI ISl MOATOTOBKH K JJaAOOopaTopHOii padoTe:
1. ChopmynupyiiTe OCHOBHBIE 3aKOHBI TEOMETPUIECKOMN ONTUKHU.

2. Kak cBsi3aHbl 1OKa3aTelb MPEJIOMIIEHUS CPEJIbl U CKOPOCTh PaCIpOCTPAHEHUS

CcBETa B HEM?

3. [ToueMy Tipu pacCMOTPEHUH MPEIMETA Yepe3 TUIOCKYI0 CTCKIISIHHYIO TIaCTHH-

Ky OH Ka)KEeTCsl pacIOIOKEHHBIM OJINXKeE.

JlaGopaTopnasi padora Nel?2, P.324. OnpeesieHre JJIMHBI CBETOBOM BOJIHBI C T10-

MOIIBIO AUGPAKIIMOHHON PEIICTKH.
TeopeTudeckre BOMPOCH [Tl MOATOTOBKH K JJAOOpaTOpHOi padoTe:




1. CnoHTaHHOE ¥ MHAYLHMPOBAHHOE U3JIy4YE€HHUE. Y CTPONCTBO M IPUHLIUI paOOTHI
reJni—HEOHOBOTO JIa3epa.

2. Iudpakust CBETOBOM BOJIHBI Ha TU(GPAKIIMOHHON peméTKe. Y CIIOBUE MaKCH-
MyMa.

3. Kakas xapTuHa HaOmI0JaeTcsi Ha SKpaHE MPHU OCBEIICHUU NU(PaAKIMOHHON
pelIeTK: My4ykoM Oenoro csera?

Marepuainbl J1abOpaTOpHBIX padOT MPHUBEACHBI B METOJAUYECKHX YKa3aHMSIX,
pa3pabOTaHHBIX LMKIOM (PU3NKO-MaTeMaTUYECKUX AUCITUILINH:

HaumenoBaHue MeTo/1.yKa3aHUs U aBTOPBI Kon—Bo 7k3.
1. O6mas ¢usuka: pykoBoACTBO 1O jJadoparopHomy npak- | OBC «Znaniumy»
THKYMY [DIEKTpOHHBIH pecypc] : yuebnoe mocobue / ITox | http://znanium.com/bookr
pen. .B. Kpsinernkoro, b.A. CtpykoBa. - M.: UH®PA-M, | ead2.php?book=345060#
2012. - 596 c. — Pexum noctyna: | loctynm ¢ nr060i TOYKH
http://znanium.com/bookread2.php?book=345060#, [0 | MHTEPHET IOCJe  PEeru-
napoo.- 9bC «Znaniumy» ['pud crparuu IP—anpeca HXTU
2. buxrarupos, B.B. ®usuka. JlabopaTOpHBIi MPaKTUKYM. 40 ok3.:
Yacte 1. Mexanuka u monekynsapHas ¢pusuka/ B.B. bukra- 20 — B 6ubn.otn. YHUIL]
rupoB, E.B. fAxosneBa. — Cankxr—IlerepOypr: CBoe m3na- HXTH
TenbCcTBO, 2020. — 106 c. 20 - Ha kag.
3.Badun, JI.b. 3amanus s caMOCTOSATEIHHONW pabOTHI 11O 34 5x3. B OuOM.OTH
¢usuke. Y.3: yueb.nmocobue / J.b.Badpun; KITYVY.- YHUI HXTU
Hwmxnexkamck:HXTH,2012.-166 c.
4. SxoBneBa, E.B. ®usuka. OCHOBHBIC 3aKOHBI U (POPMY- 40 K3.:
JBI: CHPABOYHUK AN cTyAeHToB By30B/E.B. SkoBnesa.- 1 k3 — 6uba.ora. YHUI]
Humxuexamck:HXTH,2013.-84 c. HXTU

39 5k3. Ha Kadeape

Kaxxnass MHCTpYKUHMSI COAEPKUT KPATKUE TEOPETUYECKHE CBEIEHHUS, OTHOCS-
nMecss K JaHHOM paboTe, mepeyeHb HeoOXOAMMOro 0O0OpyHOBaHMS, MOPSAIOK BbI-
MOJIHEHUSI pabOThI, KOHTPOJIbHBIE BOITPOCHI.

Kpurepuu onenku sadoparopabix pador no ¢pusuke B 1 cemectpe

[Tpu moxaroroBke k naboparopHoit padbore no guciuiuinde «Pusuka» B 1 ce-
MECTpE CTYICHT JIOJDKEH BBITIOJIHUTH CIIEAYIOIINE BUABI PabOT:

1 cemecTp
MunnmaiabHblii | MakCHMAJIbHBIN
Buasbi pador
0as 0as
CamocTosiTenbHass MpopaboTKa TeopeThuye- 58 96
CKOI'0 MaTepuasa K JlabopaTopHoi paboTe ’ ’
O3HakoOMJIEHHE C YCTaHOBKOW, MPUOOPOM,
METOJIUKOM BBITIONHEHHsI Tab0paTOpHOI pa- 58 9,6
OOTHI
BrimonHeHne He0OX0AMMOT0 SKCTICPUMEHTA 5,8 9,6
O6paboTka pe3yabTaTOB MCCIIECI0BAHUS, 110~ 58 96
CTpoeHue TpaduKoB ’ ’



http://znanium.com/bookread2.php?book=345060
http://znanium.com/bookread2.php?book=345060
http://znanium.com/bookread2.php?book=345060

AHanu3 pe3ysibTaTOB UCCIIEIOBAaHUS U BBI-

58 9,6
BOJI 110 paboTe

UTOI'O : 29 48

Takum oOpaszomMm, kaxmas jgaboparopHas paboTa OICHHBACTCS MUHUMYM B 29
0anoB, MakcumyM B 48 GamioB. Ilocie BBIMOMHEHHS BCeX pabOT pacCUMTHIBACTCS
UTOTOBBIN 0T MO TAHHOMY OIEHOYHOMY CPEJICTBY, Kak CpeqHee apuMeTuuecKoe
10 BCEM JIA0OPATOPHBIM padoTaM.

Kpurepuu ouenku 1ad0paTtopHbIix pador o pusuke Bo 2 cemecrTpe

[Tpu moaroroBke k madbopatopHoit padboTe mo aucruruinae « Pusnka» Bo 2 ce-
MECTpPE CTYAECHT J0JKEH BBIIIOJHUTD CIEAYIOIINE BUABI PabOT:

2 cemecTp
Bubi paGor MunuMajbHbId | MakcUMaJIbHbIN
0asI 0as

CamocrosTenbHas npopaboTKa TeopeTuye- 16 24
CKOTro MaTepuaia K JabopaTopHoi padboTe ' ’
O3HaKOMIIEHHE C YCTaHOBKOH, MPUOOpOM,
METOJMKON BBITIOJIHEHUS Ta0OpaTOPHOU pa- 1,6 2,4
00ThI
BrlmostHeHrEe HEOOXOAMMOT0 SKCTICPUMEHTA 1,6 2,4
OOpaboTka pe3yabTaTOB HCCICIOBAHUS, TO- 16 24
CTpoeHue rpaduxoB ' ’
AHanmu3 pe3yJbTaTOB HCCJICIOBAHUS U BHI- 16 24
BOJI 10 paboTe ' ’

UTOTO : 8 12

Takum oOpa3om, Kaxaas jgabopaTopHas paboTa OIEHHWBAETCI MUHUMYM B 8
6anoB, makcumMyM B 12 GamnoB. [locne BbIMOMHEHUS BCeX pabOT PacCUUTHIBACTCS
UTOTOBBIN 0T MO JAHHOMY OIEHOYHOMY CPEJACTBY, Kak cpeaHee apuMeTuiecKoe
10 BCEM JIaDOpaTOPHBIM paboTam.



MuHHCTEPCTBO HAyKH U BhICIIEro oopa3zoBanus Poccuiickoit denepanuu
HuxHekaMCKU XUMUKO-TEXHOJIOTUIECKANA MHCTUTYT ((prinain)
beneparTbHOTO TOCYAaPCTBEHHOTO OFOIKETHOTO 00Pa30BaTEILHOTO YUPEKICHHUS
BBICIIIETO 00pa30BaHUs
«KazaHCckuil HallMOHAIBHBIA UCCIEA0BATEIbCKUN TEXHOJOTUYECKU YHUBEPCUTET

@axynvmem TexXHOTOTHYECKUIN

Luxn guzuxo-mamemamuyeckux OUCYUNIuUH

Hanpasnenue noarotoBku: 18.03.01 «Xumuyeckas TEXHOJIOTHSD)

HpO(bPIJIL/HpOFpaMMa: XHUMHYECKasl TEXHOJIOTHSI OPraHMYCCKUX BEIIECTB; XMMHUYEC-
CKasl TE€XHOJIOTHSI BBICOKOMOJICKYJISIDHBIX COCAMHCHUM; XMMHUYECKAs TEXHOJIOTHUS
IPUPOAHBIX SHEPrOHOCUTEICH U YIIEPOJHBIX MAaTCPUAJIOB

Y4eOHbIM TUIAHOM MO HampasieHHio moArotoBku 18.03.01 «Xumuyeckas
TEXHOJIOTHs ISl O0YYaIoIIUXCsl IPETYCMOTPEHO MPOBEAECHUE NPAKTHYECKUX 3a-
HATHH 10 nucruiuinHe Pu3nka Bo 2 cemectpe. OOydaronmmMcs mpeaiararoTes
Pa3HOYPOBHEBBIE 33Ja4¥ WM 33JaHUs PEKOHCTPYKTHBHOIO YPOBHS, ITO3BOJIIOLINE
OLICHMBATh U JUArHOCTUPOBATh YMEHUSI CHHTE3UPOBATh, aHAIU3UPOBaTh, 0000IIaTh
(aKTHYECKUIl U TEOPETUYECKU MaTephasl ¢ (POPMYyJIHUPOBAHUEM KOHKPETHBIX BbI-
BOJIOB, YCTAHOBJICHUEM IIPUYNHHO-CIICICTBEHHBIX CBA3EH.

3amanue 1

1. JIBa 0IMHAKOBBIX 3apsHKEHHBIX MIApUKa MacCoO m= 5 T, MOJIBEIICHHBIX B
OJIHOM TOYKE Ha HUTSAX JJIUHBI = 12 cM , pa3onuIuCh Tak, 4TO Yroj MEXKIy HUTIMU
ctan paBeH 0=600 . Onpenenure 3apsij MAPUKOB.

2. JIBa anementa (¢ 1 = 1,2 B, r1 = 0,1 Om; &2 = 0,9 B, r, = 0,3 Om) coequne-
Hbl OJIHOUMEHHBIMU TOt0camMu. CONMPOTUBJICHUE COCIUHUTEIIBHBIX MPOBOJOB I' =
0,2 Om. OnpenenuTs CUILy TOKA B LIEMH.

3. DNEKTPOKUIIATUIBHUK CO cupaibio conpotuBiieHneM R= 160 Om nome-
CTWJIM B COCYJ, coaepxaunuii Bogy oobemoM V= 0,5 1 npu temneparype T= 293 K
Y BKJIIOUMIIK B ceTh HanpspkeHueM U= 220 B . Yepe3 Bpems t= 20 MUH crivpaib Bbl-
kirouniid. Kakoe konruecTBo Bojibl BbikuIieno, eciu KITJI cnupanu n= 80%.

3aganue 2

1. Ilo nByM mapayjienbHbIM O€CKOHEYHO JIJIMHHBIM MPSMBIM MPOBOJIHUKAM
TekyT TokH [ 1= 20 A u I, = 30 A B ogHOM HanpasieHuu. PacctosHue Mexny npo-
BogHuKamMu d=10 cM. BeUMCINTE MarHUTHYIO MHAYKIHMIO B TOYKE, yJAJE€HHON OT
000MX MPOBOTHUKOB HAa OJJMHAKOBOE paccTosiHue r = 10 cM.

2. Ily4ok 3J€KTPOHOB BJIETaeT B MPOCTPAHCTBO, TJI€ BO30YXKIEHBI OAHOPOI-
HOE 3JIEKTpUUYECcKOe ToJie HanpskeHHOCTho E = 1,5kB/M u nepnenaukynspaoe emy
MarHutHoe nosie ¢ u"aykiuedn B = 1,5MT. CkopocTh 3JIEKTPOHOB MOCTOSIHHA U
HaIlpaBJICHA MEPIEHANKYISIPHO BekTopaMm E u B. HaliTu CKOpOCTh IBMKEHUSA DIIEK-



TpoHOB. Kak OyqyT IBUraThCs JIEKTPOHBI, €CJIU BBIKIIOYUTH JIEKTPUUECKOE MOJe?
KakoB pannyc KpuBHU3HBI TPAEKTOPHUH JIEKTPOHOB B 3TOM CiIyvae?

3axanue 3

1. Ha mudpaknuonnyto pemetky mamuHou | = 1,5 , comepxamieit N = 300
HITPUXOB, MMa/1a€T HOPMAJILHO MOHOXPOMAaTUYECKUN CBET C JUIMHOM BOJIHBI A = 550
oM. Onpenenuts: 1) 4ncio MakCUMYMOB, Ha0JI0/IaeMbIX B CHEKTpe AUpaKiroH-
HOM pemieTky; 2) yroj, COOTBETCTBYIOIIUN MOCIETHEMY MAaKCUMYMY.

2. Cobuparomas nuH3a ¢ GOKyCHbIM paccrosiHueM f = 25cm mpoenupyer
M300paKeHHEe TpeIMeTa Ha JKpaH, OTCTOSIEM OT JIMH3bI Ha paccTossHUM L = Swm.
OkpaH npuaBuHYJIM K JauH3e Ha AL = 18cm. Ha ckoilbkO cienyer mepeMecTHUTh
MPEAMET, YTOOBI OIATH MOTYYUTh PE3KOE N300pakeHue mpeamera?

3. M3 cMoTpoBOro oOKomIKa MEe4Yd H3Iydaercs MoTok sHeprun Pe =
4k JIx/MuH. Onpenenuts Temneparypy T Ieun, ecim miomais oKomka S = 8cm? |

OcranpHbIe BapHUaHTbI SaI[aHI/Iﬁ INPUBCACHBI B MCTOANYCCKUX YKa3aHUAX, pa3-
pa6OTaHHBIX npernogaBaTciIiMU OHUKJIA d)I/I3I/IKO-MaTCMaTI/I‘IeCKI/IX JUCHUILINH.

1. buxtarupoB B.B., fIxosneBa E.B. 3aganus no gusuke ajisi caMOCTOSTENHHOMN pa-
6otel ctyaentoB. Yacte 1./ Huwxkuekamck: HXTU (punmnan) GT'BOY BIIO «KHU-
TVY», 96 c.
2. bukrarupos B.B., flkosneBa E.B. 3aganus no ¢usuke 1151 caMOCTOSITEIbHON pa-
6otel ctyaentoB. Yacte 2./ Hwkuekamck: HXTU (pumman) ®I'BOY BIIO «KHU-
TVY», 92 c.

Bapuanm Pa3zoensl u nomepa 3a0au
Dnexkmpocmamuxa, Dnexmpomaznemusm T'eomempuueckasn u gonnosasn
Inekmpoounamuka onmuka

(dacmo 1) (Yacmo 2) (Hacmo 3)
1 12 49 64 9 40 7 47 75
2 11 50 73 10 65 19 36 61
3 18 60 67 22 70 14 46 65
4 10 39 74 20 36 21 40 73
5 19 51 65 16 46 9 42 77
6 2 38 75 5 41 26 33 64
7 24 59 73 25 66 4 52 71
8 7 57 70 27 38 11 44 72
9 23 33 66 4 50 18 51 63
10 1 48 65 18 44 12 39 69
11 17 40 71 14 61 3 56 79
12 16 52 69 3 31 27 48 67
13 29 46 72 30 62 15 55 74
14 3 42 68 24 47 8 31 70
15 26 41 67 2 56 17 57 62
16 32 47 75 28 33 2 50 81
17 13 34 70 11 51 25 37 76
18 28 56 64 21 42 16 54 68
19 25 45 66 1 55 22 34 78
20 4 53 74 26 32 10 49 80
21 30 35 71 17 45 20 45 66
22 20 55 69 12 35 1 41 67
23 14 43 72 23 67 28 53 80
24 27 54 68 6 39 13 32 74
25 5 36 73 19 34 5 43 79




26 21 44 67 15 68 23 38 69
27 15 61 65 13 63 24 58 71
28 6 37 64 7 43 6 35 69
29 22 62 75 29 69 29 59 61
30 31 63 74 8 76 30 60 77

KpuTepun onleHKH NPAKTUYECKUX 3aHATHI

Bo 2 cemectpe oOydaromuiicss BBIIOJHSAET 3 WHIMBUIYAJIbHBIX 3aJlaHUS. 3a
pelIeHre KaXXA0ro OH MOXKET NOJy4uTh OT 3 10 6 OamnoB. [Ipaktuyeckoe 3aHsTHE
OLIEHUBAETCs MUHUMYM B 3 - 4 Oajuia (eciau He CHpaBUIICS C 3aJlaHueM 0e3 MOMOLIH
IpernoaaBaTesis), MaKCUMYyM B 5 - 6 6aisioB (eciau cripaBUiICs C 3alaHUEM CaMOCTOS-
TEJIbHO).

NTOroBeI1 pEUTUHT MO NPAKTUYECKUM 3aHATUSAM MPOCTABIIETCSA KaK CpeaHee
apu(pMETUYECKOE MOTYUYEHHBIX 0aIOB 3a pelleHre 3 UHIMBUIyJIbHBIX 3aJaHUN.
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KoMmuiekT 3agaHuii 1yist KOHTPOJIbHOM padoTsl Ne 1
o pucuuiinae Pu3uka

Pasznea 7. [ 'eomeTpuueckas ¥ BOJHOBAS ONTHKA

Bapmanr 1, 11, 21

3aoanue 1.O0BEKTUB COCTOUT M3 JIBYX JIMH3: coOuparomed ¢ (HOKyCHBIM
pacctostaueM F = 15 cm u paccenBaronieil ¢ (hoKycHbIM paccTtossHueM F =- 15 cm.
JIun3el pacnonoxeHsl Ha pacctossaun 10 cMm apyr ot apyra. OnpenenuTts mooxe-
HUE TJIaBHBIX (POKYCOB OOBEKTUBA.

3aoanue 2. Bo3nymHbld KJIMH 00pa3oBaH ABYMS IUIOCKOMNApasuieIbHBIMU
IUTACTUHKAMHM, HAa KOTOPhIE HOPMAJIFHO MalaeT MOHOXPOMATHYECKUN CBET C JUTUHOM
BOJIHBI A= 500 HM. OnpeAenuTs yroiy o MEXAy MJIACTUHKAMMU, €CJIM IIIUPUHA UHTEP-
(hepeHIIMOHHBIX T0JI0C, HA0II0IaeMbIX B OTPAXKEHHOM cBeTe, cocTaBisgeTr Ah = 5-10

_4M.

3aoanue 3.J1Be OIM3KHUE KENThIE CIICKTPAIbHBIC TUHUW HATPUS UMEIOT JIJTU-
HbI BOJIH 589,6-10 %M 1 589,0-10 ~ ° M. MOKHO /I ¢ IIOMOIIBIO AUPPAKIHOHHON
pelieTkd HaOJII0[aTh pPa3[AeibHO OTH JIMHUHM B CIIEKTPE IEPBOrO IMOPSIKA IPH
HaOJIIOJICHUN CIIEKTPa HEMOCPEACTBEHHO TJIA30M Yepe3 PEIIETKY, €CIM pPeIeTKa

umeet 200 mrpuxoB Ha 1 Mm? Paspemaronyro ciocoOHOCTh TJla3a MPUMHUTE PABHOM
2.

Bapmanr 2, 12, 22

3aoanue 1.B 11apoBOM aKkBapryMe HaXOJUTCS MaJieHbKasi pplOka. Bo ckoib-
KO pa3 yBEJIMYEHHON BUJUT 3Ty PBHIOKY HAOIIOJATENb, €CIU PhIOKAa HAXOAUTCS Y
JadbHeW CTEHKH akBapuyMa U HaOoaeHue BeAeTcs mo auamerpy mapa? CTeHKH
aKkBapuyma CUMTaTh TOHKMMHU, TOKa3aTelb IPEJIOMIICHHS BOABI paBeH .

3a0anue 2.TlpenMet B Buje oTpe3ka JuIMHOW | pacmosoxeH BAOIb ONTHYE-
CKOM Oocu coOuparomei JMH3bI ¢ (OKYCHBIM paccTosiHMeM F, maromieit neicTBu-
TeNbHOE M300pakeHue Bcex ero touek. CepeanHa OoTpe3Ka paclojoXeHa Ha pac-
crossaun d ot uH3bL. HaliTi nmpo1oyibHOE yBEIHUEHUE TIPeIMETa.



3aoanue 3.10. Ilpu mageHUn €CTECTBEHHOI'O CBETAa Ha HEKOTOPBIA MOJSPH-
3atop npoxoauT #1 = 30 % cBETOBOro MOTOKA, a YEPE3 JBA TaKUX MOJIApU3ATOpA —
y2 = 13,5 %. Haiitu yron ¢ mMexnay IJIOCKOCTSIMH HPOIYCKAaHUS 3TUX MOJSPU3ATO-
pOB.

Bapmuanr 3, 13, 23

3aoanue 1.Jlyu Oenoro cBera najgaer Ha OOKOBYIO I'pPaHb MPU3MBI I1OJ] YTIOM
o =30°. [Ipenomsromuii yroa npusmel Y =45°. [lokazarenu npeoMiIeHus] CTeKiIa
IPU3MBI JUIsl KPACHBIX U (DUOJIETOBBIX JIy4e€il COOTBETCTBEHHO PAaBHBI Nyy=1,62 1 ng=
1,67. Uemy paBeH yrosn Mexay KpalHUMU Jy4aMH CIIEKTpPa MPH BBIXOJE U3 MPH3-
MBbI?

3aoanue 2.1110CKO-BBITTyKJIasl CTEKJISIHHAS JIMH3a C PAJUyCOM KPUBHU3HBI
chepuueckoit moBepxHoct R = 12,5 cMm mpuxkaTa K CTEKJISHHOM IacTuHke. /{ua-
MeTpel M -ro u (M+5)-ro TemHbIX Kosel, HpioTOHa B OTpa)kEHHOM CBETE PaBHBI.
OnpenenuTs JUIMHY BOJIHBI CBETa U HOMEDP KOJIbLA M.

3aoanue 3.ECTECTBEHHBIII MOHOXPOMATHYECKHI CBET MaJAaE€T HA CUCTEMY U3
JIBYX CKPEIIEHHBIX MOJIIPU3AaTOPOB, MEXIY KOTOPBIMM HAaXOJMTCS KBapleBas ILUIa-
CTUHKA, BBIPE3aHHAs MEPIECHANKYISIPHO K ONTUYECKON OcH. HallTh MUHMMAJIBHYIO
TOJIINHY TUIACTUHKH, TIPU KOTOPOi ATa cuctema Oyaet npomyckats 7 = 0,30 cBeTo-
BOT'O [TOTOKA, €CJIM MOCTOSIHHAS BpAIlleHUs KBapa o = 17 yri.rpaza /M.

Bapmanr 4, 14, 24

3aoanue [.C nomMomibio JUH3BI ¢ (POKYCHBIM paccTOssHHEM FHa skpaHe mo-
Jy4aroT YMEHBIIEHHOE W YBEITUYCHHOE M300paKeHHs MpeaMeTa, HaXOsMIIerocs Ha
pacctostHuu L oT 3xpana. Haiinure oTHoIIeHHE pa3MepoB N300paKEeHUN.

3aoanue 2.1lpenominsomuii yroa crexiasHHor (n = 1,5) mpusmsl v = 60°.
[Ton kKakuMU yriaMu BO3MOKHO MPOXOXKACHUE MPEIIOMIIEHHOIO Jy4da CKBO3b BTO-
pyto OOKOBYIO TpaHb, €CJIM Ha MEPBYIO TPaHb Jy4d NMAJAlOT O] MPOU3BOILHBIMU
yrilamMu?

3aoanue 3.Mexay TOYEYHBIM HCTOUYHMKOM CBETa W IKPAHOM MOMECTUIIU
nuadparmMy ¢ y3KMM OTBEPCTHUEM, PauyC KOTOPOTO I'MOKHO MEHATh. PaccTosiHus
OT AuadparMel 10 UCTOYHUKA U dKpaHa paBHbla =100 cM u b=125 cm. OnpenenuTsb
JUTMHY BOJIHBI CBETa, €CJIM MAaKCHUMYM OCBEIICHHOCTH B IEHTpE IU(PpakIMOHHON

KapTUHBI Ha dKpaHe HaOmomaetrcs npu = 1,00 M U cleayronmii MakCUMyM TIpu
r,=1,29 m.

Bapuanr 5, 15, 25

3aoanue 1.JIyu cBera magaer noxa yriaoMm 30° Ha IOCKONapauIEIbHYIO
CTEKJISIHHYIO IIJJACTUHKY M BBIXOJUT U3 HEE MapajuieJbHO MEPBOHAYAIBHOMY JIy4y.
[Tokaszatens mpenomieHus crekiaa 1,5. KakoBa tommmaa d TUtacTHHKH, €CIIU pac-
CTOSTHUE MEXK]y JIydaMH paBHO 1,94 cm?

3aoanue 2. Bo CKOJBKO pa3 yBETUUUTCS PACCTOSIHHE MEXIY COCETHUMH UH-
TephepeHIIMOHHBIMU TOJIOCAMU Ha 3KpaHe B onbiTe FOHra, ecnu 3eieHblil CBETO-
¢unsTp (A = 510 cM) 3amenuTs KpacHsM (A = 6,5:107° cm).

3aoanue 3. CKOJIBKO MITPUXOB Ha 1 MM JIJTMHBI UMEET TU(PPaAKIMOHHAS pe-
HIeTKa, eciu 3ejeHas JuHus prytd (A = 546,1 HM) B cnekTpe mepBOro nopsjka
HaOmropaeTcs moj yriaom 19°8'?



Bapmuanr 6, 16, 26

3aoanue 1. Tloka3arens npeaomiieHHs cTekna paseH 1,52. Haiitu npenens-
HBIE€ YIJIbI MIOJJHOTO BHYTPEHHETO OTPaXCHMs JJIs MMOBEPXHOCTEH paszgena: 1) crek-
JI0-BO3/yX; 2) BOJA-BO3/1yX; 3) CTEKJI0-BOJA.

3aoanue 2.Ha mputbHyt0 uieHKy (N = 1,33) magaeT Oenbli CBET MO yIiIoM
45°. Ilpu kaxkoii HaMMEHbILIEH TONIIMHE IJICHKA OTPaKeHHBIE JTy4H OyIyT OKparie-
HBI B KeNThI nBeT (A = 600HM)?

3aoanue 3. YeMy paBeH yroyl MeX.y INIaBHBIMU IJIOCKOCTSMHU MOJSPU3ATO-
pa U aHAJIU3aToOpPa, €CJIM UHTEHCUBHOCTh €CTECTBEHHOTO CBETA, MPOILEIIIErO Yepes3
NOJIIPU3aTOpP U aHAJIMW3aTop, yMEHbIIAeTcss B 4eTbipe pasza? [lormomeHuem cpeta
npeHeopeyb.

Bapuant 7,17, 27

3aoanue 1. Boponas HaxoauTCs Ha JHE Bojoema Ha riiyoune 15 m. Ha ka-
KOM pPAacCTOSIHUU OT BOJOJa3a PACIOJIOKEHbl T€ YYaCTKHU JHA, KOTOPbIE OH BUIUT
HanOoJiee IpKUMH Onaroaaps OTPAKEHHUIO OT TOBEPXHOCTH BOJBI?

3aoanue 2.0npenenure pacCTOSHUE MEXKIY KOT€PEHTHBIMA UCTOYHUKAMU B
onbiTe FOHTra, ecnu Ha sKkpaHe Ha NpoTskeHuu 10,8 MM JIEKUT 1IeCTb HHTEpPEPEH-
LUOHHBIX NOJIOC. PaccTosiHME OT MCTOYHUKOB /10 3KpaHa 3 M. JJIMHA BOJHBI MOHO-
xpomatudeckoro csera 600 HM.

3adanue 3. Ilog KakuM yrioMm JOJDKEH MajaTh MYYOK CBETAa U3 BO3/AyXa Ha
TIOBEPXHOCTbH BOJIBI, YTOOBI IPU OTPAXKCHUU OT JTHA CTEKJISTHHOTO cocyna (N3 = 1,5),
HAIOJHEHHOI'O BOJIOM, CBET OBLI TIOJHOCTHIO MOJIIPU30BaH?

Bapuanr 8, 18, 28

3aoanue 1. llunuuapudeckuil My4yoK JIydel, mapajuiebHbIX TIaBHOW OMNTH-
YeCKOW OCH pacceuBarolieil JIMH3bI, umeer auametp di = 5 cm. [poitas immH3y, my-
YOK JaeT Ha dKpaHe MATHO auameTpoM O, = 7cM. kakuM OyneT auamerp ds narua, ec-
T PACCEUBAIOIIYIO JTMH3Y 3aMEHUTH COOMpAIOIIEH ¢ TeM k€ (POKYCHBIM PacCTOSTHUEM?

3aoanue 2. HaliTm mokasatenb NPETOMIICHUS KUIKOCTH, 3aIlOJIHSIONICH
IIPOCTPAHCTBO MEXKIY CTEKJISIHHOW IUIACTUHKOM W JIS)KAIlleHd Ha HEW IIOCKOBBIITYK-
JIOM JIMH30M, €CIU MPU HAOIMIOACHUH B OTpakeHHOM cBeTe A = 0,60 Mxm panuyc 10-
ro TeMHOro koislia HetoToHa okaszancs paBHbIM 2,1 MM. Paguyc KpuBHU3HBI JTUH3bI
0,1Mm.

3aoanue 3. Ha nudpakuvoHHYIO pemieTky, umeronyto 500 mTpuxoB Ha
IMM, HOpMaJIbHO MaaaeT Oesblii cBeT. HermocpeCTBEHHO 3a PElIeTKON MoMeIleHa
JuH3a ¢ POKYCHBIM PACCTOSTHUEM 2 M, MPOCHMPYIOIIas CIEKTPhl Ha dKpaH. Jluama-
30H JJIMH BOJIH BUIUMOTO criekTpa Agp = 400 HM, A, = 700 HM. MoryT 1 nepexpsl-
BAThCS CIIEKTPHI MEPBOTO U BTOPOTO nopsiaka? Bo CkOIBKO pa3 CIEKTP BTOPOTO IMO-
psAllKa Ha SKpaHe JIMHHEE CHeKTpa mepBoro mnopsaka? KakoBa pa3HOCTH YTIJIOB
OTKJIOHEHUSI KOHIIa IEPBOT0 U Hayaja BTOPOTO MmopsiaKa?

Bapmunanr 9, 19, 29
3aoanue 1. Ha moBepXHOCTh CTEKISIHHOTO oOBekTHBa (N1 = 1,5) HaHeceHa
TOHKas IUICHKA, MOKa3aTelbh MPEIOMIICHHSI KOTOpOor Ny = 1,2 («IpOCBETISIONIAS))



rieHka). [1pu kakoil HauMeHbIeH TOJIIMHE 3TON TUICHKU POU30MIeT MaKCUMaJlb-
HOE OCJIa0JIeHHEe OTPAXKEHHOTO CBETAa B CPEAHEN YacTH BUJUMOTO CIIEKTpa?

3aoanue 2. Onpenenutb yroj NOJHON NOJISPU3aLUU [IPU OTPAKEHUHU CBETA
OT CTEKJIa, TOKa3aTelb IPEJIOMIICHHS] KOTOporo paseH 1,57.

3aoanue 3. Ha mens mupunoi 2-10° cM mazaeT HOpMaIbHO TapaslIeIbHbIA
IIy40K MOHOXPOMATHYECKOTO CBETa ¢ JIMHOM BOJHBI 5°10° cm. Haiitm mmpuny
M300paKECHUS 1IETTM Ha dKpaHe, yAAJICHHOM OT Ienu Ha paccrostaue 1 m. HupunHoit
M300pKEHUSI CYUTATh PACCTOSIHUE MEXAY NEPBBIMHU TU(PAKIIMOHHBIMA MUHUMY-
MaMH, PacroI0KEHHBIMU MO 00€ CTOPOHBI OT IIIABHOTO MAaKCUMyMa OCBEIIEHHOCTH.

Bapmuanr 10, 20, 30

3aoanue 1. HaliTu mokazarenb NPEOMIICHHS >KUJKOCTH, 3aIOJIHSIONICH
MPOCTPAHCTBO MEXY CTEKJISIHHOM TUIACTUHKOM M JieXallell Ha HeH MIOCKOBBIMYK-
JIOM JIMH30M, €CJIU IpU HAOI0/IEHNU B OTpaskeHHOM cBeTe (A = 0,60 Mkm) paguyc 8-
ro TeMHOro KoJjbla HeroToHa okazancsa paBHbIM 1,8 MM. Pannyc KprBHU3HBI JTUH3BI
0,14 m.

3aoanue 2.I'naBHBIE IIOCKOCTH JIBYX Npu3M Hukoisst oOpasyroT MexIy co-
oot yron B 30°. Kak U3MEHHUTCS MHTEHCUBHOCTD MTPOILEIIET0 CBETA, €CIIU IJIaBHBIC
IJJIOCKOCTH JABYX HHUKOJIEW ITOCTAaBUTH NMOJ yriaom 45°. Uemy paBeH yrom Mexay
TJIABHBIMH IJIOCKOCTSIMU JIBYX HHKOJIEW, €CIIH MOCIIE TPOXOKICHUS YEPE3 HUX CBETA
€ro MHTEHCUBHOCTbh YMEHBIINIIACH B 4 pa3a?

3aoanue 3.Ha nudpakiinoHHYIO pelIeTKy aauHoi 15 MM, cogepxkairyro N =
3000 mTpuxoB, MazaeT HOPMAJIBHO MOHOXPOMATHUYECKUN CBET C JJIMHOW BOJIHBI
A=550uMm. Onpenenuts: 1) 4ucno MakCUMyMOB, HaOIIOJaEMbIX B CIIEKTpE AUPpPaAK-
LIUOHHOM pelIeTKH; 2) yroj, COOTBETCTBYIOLIHM MMOCIETHEMY MAaKCUMYyMY.

Kpurepuu onieHkn KOHTPOJIbHOI padoThl Ne 1 mo ¢pusuke

[Ipu oreHKEe KOHTPOJBLHOW PabOTHl IO TeOMETPUYSCKON M BOJHOBOW ONTHKE
ClieyeT PyKOBOJICTBOBATHCS CIICIYIOMMMH KPUTEPUSIMHU OIICHKH 3HAHHUHN 10 (U3H-
K€, YUYUTBIBas IOMYIICHHBIE CTYICHTAMU OIIIMOKU U HEJIOYETHI.

MakcuManbHOE KOJIMYECTBO 0aJlJIOB 32 KOHTPOJIbHYIO padoty Ne 1 cocraBisger
4,0 6amna.

MuHHMaJIbHOE KOJIMYECTBO OAJJIOB 3a KOHTPOJABHYIO padoTy Ne 1 cocraBisgeT
2,0 Ganna.

Jlns Toro 4ToObl KOHTPOJIbHAsE paboTa CUMTAIACh CIIAHHOW, HEO0OXOIUMO
HarmcaTh e¢ Ha 2,0 0amioB U BeImIe. [Ipu MOBTOPHOM IepenrCchIBAHUN KOHTPOJIb-
HOM B UTOTOBBIM PEUTUHT UJIET CPEIHUIA OaJUT 110 BCEM MOMBITKAM.

TI'pyovimu SBASIOTCS OMMOKU, CBUACTEIBCTBYIONINE, YTO CTYICHT: HE YCBOWII
OCHOBHBIC (PM3UYECKUE TEOPUHU U 3aKOHBI 110 TEOMETPUYECKON M BOJTHOBOUM ONTHKE
WM HE yMEET MPUMEHSATh UX MPHU PELICHUU 3aJlady Pa3INYHbIX THUIOB; HE 3HAET
dbopMyT WM HE YMEeT MPUMEHATh UX K PEIICHUSM 3aJ]a4; He 3HAeT eNUHHUI (Pru3u-
YECKMX BEJIMYMH WM HE YMEET MOJIb30BAThCSI UMU; K TPYOBIM OIIMOKAM OTHOCSTCS
TaK)Ke HENmpaBUWJIbHO CHOPMYIMPOBAHHBIE BOMPOCHI 3a/la4yd WM HEBEPHbIE OOBsIC-
HEHHUs XO0Jla €€ PEIICHMs, He3HAHWE MPUEMOB pEIlCHUs 3a7ad, a TakkKe OIIMOKH,



CBUICTEIHCTBYIOIINE O HEMPABIJIBHOM TTOHWMAHWHU YCJIOBHSI 3a/1a4l MU HCTOJIKO-
BaHus pemeHus. Kaocoas epydas owubka oyenusaemces muryc 1,0 6ann.

Hezpyovimu owuodkamu SBISIIOTCS HETOYHOCTh YEPTEXkaA; MPOITYCK WIH HETOY-
HOC HAMHWCAHWEC HAUMEHOBAHMS €IWHUIl (PU3UYECKUX BEJIMYWH; BBHIOOP HEpaIHO-
HaJLHOTO X0Ja petienus. Kaowcoas neepyoas owudbrka oyenusaemes munyc 0,1 6an-
aa.

K nedouemam oTHOCSTCS: HEpAllMOHAIBHBIC 3aMUCH MPU BBIYUCICHUSIX, HEpa-
IIMOHATIFHBIC TTPHEMbI BRIUMCIICHU, TPe0Opa3oBaHUil M PEIICHHIA 3a/1a4; OTJCIbHbIC
MIOTPEITHOCTH B (DOPMYJIMPOBKE OTBETA; OT/ICIHHBIC OMIMOKH BBIYUCIUTEIHLHOTO Xa-
pakTepa; HeOpe)KHOE BBHITIOTHEHHE 3amucel, uepTexxeld. Kaowcowiil Hedouem oyeHu-
saemcs muryc 0,3 6anna.

HNHuTtepBan 6ayioB pedTHHTa 32 KOHTPOJbHYI0 padoTy3,4 < R < 4,0 6aina cra-
BUTCS, €CJIM CTYACHT BBITIOJHII pabOTy MOJHOCTHIO 0€3 OMMOOK U HEI0YETOB WIIH
IIPU BBIMOJIHEHUU PAOOTHI MOJTHOCTHIO 0€3 OIMOOK M HEI0YETOB, HO MPU HATUYHUH
He 0oJiee 0JTHOM He aKKypaTHOU 3aIHCH.

NutepBan 6amio peiitunra2,8 < R < 3,4ctaButcs 3a pabOTy, BHIIOJIHECHHYIO
MOJIHOCTBIO, HO TIPU HAJIMYMM B HEW He Oosee 0JHOM HerpyOoil OmMOKH U OJAHOTO
HeJoueTa Wik He 0oliee JBYX-TpEX HEIO0YETOB, €CIM MHTEpPBaJl OAJJIOB pEUTHHIa
CTYyJICHTA.

WurepBan 6amnoB peitunra 2,0 < R < 2,8ctaButcst B TOM ciydae, €Ciu CTy-
JICHT MPaBUJILHO BBIMOJHWI HE MeHee 2/3 Bcel paboThl WM JOIMYCTHI: HE Ooee
OJIHOU TpyOOi OMMOKH W JBYX HEIOYETOB, MM HE Oojee OaHOM IpyOoi U oaHOM
HerpyoOoii ommoOKM, Uiau He 0oJiee BYX-TpeX HErpyObIX OMIMOOK, UM OJHY HErpy-
Oyro omuOKy ¥ TpU HEJI0YETA.

bann peiitunra cryaenTa cocrapisier R<2,korga uucio ommOOK U HEJ0YETOB
MPEBOCXOAUT HOPMY WJIM €CJIH MPABWIILHO BBITIOJHEHO MeHee 2/3 Bcel paboThI.
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KoMmuiekT 3agaHuii 1yt KOHTPOJIbHOM padoThl Ne 2
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Pa3znea 9. Dusuka sgapa M dJIeMEeHTAPHBIX YaCTHIL

3aoanue 1. B Tabnuile MpUBENCHBI SJCPHBIC PEAKIUU, COOTBETCTBYIOIIHE
BapUaHTy 3aiaHuss. OnpeaennTe HeTOCTAONIEE B 3alUCH AP0 WA YaCTUIY U pac-
CUMTANUTE DHEPIUIO PEAKIIUU.

Taoauua 1 (k 3amauam 1.1 —1.25)

Howmep Snepnas peaknus Howmep 3a- SnepHas peaknus
3aJa4uunu aadyn
1.1 oLi + ?7—®%Be + *He 1.14 °Be + 5Li — 2+ *He
1.2 2C+?H- 2+ 1B 1.15 N + Li— ?+°H
1.3 150 + 5Li— 2+ °H 1.16 12C + "Li— 2+ *He
1.4 N+ 7Li -»BF +? 1.17 1B + Li— 2+ 2n
1.5 1B + Li— ?2+°H 1.18 150 + bLi— 2+ *He
1.6 oLi + 7—®Be + 'H 1.19 BN +5Li 510 +?2+n
1.7 9B + 6Li— 7+ *He 1.20 1B + 3He— 2+ °Li
1.8 0 + 'H— 7+ *He 1.21 12C +8Li— 2+ 0
1.9 180 +®Li— 2+ *He +n 1.22 0B + 6Lj— 2+1°N
1.10 2+ “He—"N +n 1.23 ? +5Li— ?H+ 10
1.11 ®Li+ 2 —°Be + *He 1.24 ? +%Li— H+ °N
1.12 1B + 4He— 7+ H 1.25 UN+3H>H+2+n
1.13 160+ 2 >N + *He

3aoanue 2. Kakue n3oTonsl 00pa3yroTcs B IEMOYKE paIMOAKTUBHBIX pacria-
JIOB Si7ICp, IPUBEACHHBIX B TAOJIUIIE, COOTBETCTBYIOIINX BapUAHTY 3aaHUsI.

Ta6auma 2 (k 3agauam 2.1 — 2.25)

Howmep Ucxonnoe sapo [TocnenoBarenbHOCTH pacnaja
3a
Jaqu
2.1 232Th a—>B—o>p—oa




2.2 220Rn a—o—pB—p
2.3 2'Np a—pf—oa—a
2.4 238y a—>pB—-op—a
2.5 225Ra a—a—pB—a
2.6 235y a—>pf—oa—f
2.7 221 N\C a—a—pB—a
2.8 215pg a—p—oa—P
2.9 2L At a—o— -
2.10 28 B—oaoa—a—P
2.11 229Th a—>pB—oa—a
2.12 234pg B—a—a—a
2.13 234Th Bo>PB—oa—a
2.14 214B;j a—>B—o>p—a
2.15 2107 BopB—oa—p
2.16 233pa B—oaoa—a—P
2.17 215pg a—pB—->p—a
2.18 228Ra BoPB—oa—a
2.19 219Rn a—a—pB—a
2.20 214pg a—pf—oa—p
2.21 23Fr a—pB—oa—a
2.22 29Nt a—pB—->p—a
2.23 223Ra a—o0—p—a
2.24 231Th Boa—pf—a
2.25 231pg a—o0—p—a

3aoanue 3.0npeneNuTe TOJIIMHY 3aIIUTHOTO CJI0sI, TO3BOJISIONIETO CHU3UTh
MHTEHCUBHOCTb y3KOIO My4YKa Y-U3JIy4EeHHs 10 AOMYCTUMOrO YPOBHS MHTEHCUBHO-
ct pagnoakTuBHOro usnydenus | = 1 mx/lx cl*M2. IHTEHCHBHOCTL HeoCnadeH-
HOTO Iy4Ka lg, SHEprus y-KBaHTOB M BEIIECTBO 3aLLUTHI PUBEIEHBI B TaOIULIE, CO-
OTBETCTBYIOIINE BapUAHTY 3a/1aHHUS.

Taoanua 3 (k 3axauam 3.1 — 3.25)

Howmep NHTeHncus- OHeprus y- BemectBo
3aa4u Hocth lo, Mx ¢t M KBaHTOB, M>B 3aIAThI
2

3.1 1000 7,0 CBUHEI]
3.2 100 6,0 IyTYH
3.3 50 6,0 OeToH
34 10 7,0 BOJA

35 10 000 1,4 CBUHEI]
3.6 300 3,0 O0eToH
3.7 3000 1,0 IYTYH
3.8 100 6,0 CBUHEI]
3.9 50 3,0 BOJA

3.10 70 8,8 9yT'yH
3.11 100 0,5 BOJA

3.12 500 5,6 CBUHEII
3.13 250 2,0 9yT'yH
3.14 50 3,6 YyT'yH
3.15 700 50 CBHHEI]
3.16 100 1,7 0eToH
3.17 250 3,0 CBHHEI]




3.18 5000 4.0 CBUHEI]
3.19 500 2,2 9yT'yH
3.20 500 1,0 BOJA
3.21 500 0,5 YyT'yH
3.22 70 1,0 OeroH
3.23 300 2,2 CBUHEI
3.24 50 0,7 YyT'yH
3.25 20 0,5 oeroH

Kpurepuu oeHkn KOHTPOJIbHOI padoThl Ne 2 o gpusunke

[Ipu oreHKe KOHTPOJIbHON paboThl 10 U3UKE SApa M IJIEMEHTAPHBIX YaCTHIL
CJIeyeT PYKOBOJICTBOBATHCS CIICIYIOIIMMH KPUTEPUSIMHU OIICHKH 3HAHUH 10 (U3H-
K€, YIUTHIBAs TOMYIICHHBIE CTYICHTAMHU OIMUOKY W HEJIOYETHI.

MakcuManbpHOE KOJIMYECTBO 0alJIOB 33 KOHTPOJIBbHYIO padoTy Ne 2 cocTaBiseT
4,0 6aa.

MuHHMaJIbHOE KOJIMYECTBO OAJJIOB 3a KOHTPOJIBbHYIO padoTy Ne 2 cocTaBisgeT
2,0 Gamra.

Jist Toro 4ytoObl KOHTpOJIbHAs padoTa cyuTanach CAAHHOW, HEOOXOIUMO
HarmucaTh ee Ha 2,0 0amIoB U BbImIe. [Ipu MOBTOPHOM IepenrchiBAHUU KOHTPOJIb-
HOH B UTOTOBBIM PEUTHHT UJIET CPEIHUN OaslT MO BCEM IOIBITKAM.

TI'pyovimu SBISIOTCS OMMOKU, CBUIECTENBCTBYIONINE, YTO CTYACHT: HE YCBOMWII
OCHOBHBIE (PM3UUECKUE TEOPUHU U 3aKOHBI 10 TEOMETPUYECKON U BOJTHOBOW ONTHKE
WM HE yMEET MPUMEHATh MX MPU PEIICHUU 3a]ad Pa3IMYHbIX TUIIOB;, HE 3HAET
dbopMyT UM HE YMEET MPUMEHSATh UX K PEHICHUSM 3aJa4; He 3HAeT eAUHHUI] (PHU3u-
YECKHUX BEIMYMH WA HE YMEET MOJb30BaThCsl UMM, K TPYOBIM OIMOKAM OTHOCSTCSI
TaK)Ke HEMPaBUIHLHO CHOPMYIUPOBAHHBIC BOTPOCHI 3a/1a4d WM HEBEPHBIC OOBSIC-
HEHUs XO0Jla €€ PEIICHMs, He3HAHWE MPUEMOB PEIICHUS 3a7ad, a TakKe OIIMOKH,
CBUJIETEIHCTBYIOIINE O HEMPAaBUILHOM NOHMMAHUH YCJIOBUS 33J1a4U WM UCTOJIKO-
BaHUs penieHust. Kaowcoas epybas owubka oyenusaemces munyc 1,0 6ainn.

Hezpyovimu owudkamu ABISIOTCS HETOYHOCTD YEPTEXKA; MPOITYCK WIM HETOY-
HOE HAMHMCAaHWEe HAUMEHOBAHMS €IWHUIl (PU3UYECKUX BEJIMYWH; BBHIOOP HEpaluo-
HaJILHOTO X0J1a pemeHus. Kaowcoas neepyoas owudbka oyenusaemes munyc 0,1 oan-
aa.

K neoouemam oTHOCSATCS: HEpAIlMOHAJILHBIC 3aITUCH MPU BBIUMCIICHUSIX, HEpa-
[IMOHAJIBHBIC TIPUEMBI BBIYUCIICHUH, MPe0Opa3oBaHUil U PEIIeHUH 3a/1a4; OTACTbHBIC
MOTPENTHOCTU B (POPMYIUPOBKE OTBETA; OTACIbHBIC OMMOKN BHIYMCIUTEIBHOTO Xa-
pakTepa; HeOpEeKHOE BBIMOJTHEHUE 3amucel, ueprexeit. Kaowcowili Heoouem oyenu-
saemcs muryc 0,3 o6anna.

NutepBan OanioB peTuHra 3a KOHTpoJbHYIO0 padoty 3,4 < R < 4,0 6anna
CTaBUTCS, €CJIU CTYJICHT BBIMIOJIHUI PadOTy MOJHOCTHIO 0€3 OIIMOOK M HEI0YETOB
WJIU TIPY BBITIOJIHEHUH PAOOTHI MOJTHOCTHIO 0€3 OTMOOK M HEeJ0UETOB, HO TIPU HaJIH-
YK He 0oJiee OJHON HE aKKYpaTHOM 3aIuCH.

WutepBan 6amnos peittunra 2,8 < R < 3,4 craBurcs 3a paboTy, BHIIIOJHEH-
HYIO TIOJIHOCTHIO, HO TIPY HAJIMYUK B HEH He Oojee 0HOM HerpyOoil omuoKu u o



HOTO HEJ0YeTa WM He Ooyiee NBYX-TpeX HEI0YETOB, €CIIM WHTEpBaj 0aioB pei-
TUHTA CTYJICHTA.

WutepBan 6amnoB perituara 2,0 < R < 2,8 craButcs B TOM ciy4ae, €CiH CTy-
JICHT MPaBWILHO BBIIOJHII HE MeHee 2/3 Bcel paOOThl WM IOMyCTWI: HE Ooiee
OJTHOM TPyOON OMMOKM W JBYX HEMNOYETOB, MJIM HE 0oyiee OqHOU Tpy0oit W OJHOU
HerpyOoil ommoOku, win He 0oJiee ABYX-TPeX HErpyObIX OMHUOOK, UM OAHY HETPYy-
Oyto OImMOKy ¥ TpY HEAOUETA.

bann peiitunra cryneHTa coctaBisieT R<2, xoraa 4ncio omuboK U HEJOYETOB
IPEBOCXOIUT HOPMY MJIH €CJIH MIPABUIILHO BBINOJIHEHO MeHee 2/3 Bcell paboThI.



MuHHCTEPCTBO HAyKH U BhICIIEro oopa3zoBanus Poccuiickoit denepanuu
HuxHekaMCKU XUMUKO-TEXHOJIOTUIECKANA MHCTUTYT ((prinain)
dbeneparbHOTO TOCYAaAPCTBEHHOTO OIOKETHOTO 00Pa30BaATEIHLHOTO YUPEKACHUS
BBICIIIETO 00pa30BaHUs
«Ka3aHCkuil HalIMOHATBHBIA UCCIEN0BATENBCKUN TEXHOJIOTUYECKUN YHUBEPCUTET

@axynvmem TexXHOTOTHYECKUIN

Luxn guzuxo-mamemamuyeckux OUCYUNIuUH

Hanpasnenue noarotoBku: 18.03.01 «Xumuyeckas TEXHOJIOTHSD)

HpO(bPIJIL/HpOFpaMMa: XHUMHYECKasl TEXHOJIOTHSI OPraHMYECKUX BEIIECTB; XMMHUYEC-
CKasl TE€XHOJIOTHSI BBICOKOMOJICKYJISPHBIX COCJAMHCHUM; XMMHUYECCKAs TEXHOJOIHUS
IPUPOAHBIX SHEPrOHOCUTEICH U YIIEPOJHBIX MAaTCPUAJIOB

BOHpOCBI AJIA KOJUVIOKBUYMOB
10 JUCHUITIINHE !I)I/ISI/IKa

KosnoxkBuym Ne 1.
Pazgesq 5 - 6. DuekTpoMarHeTu3mM. JJIEKTPOMATHUTHBIC KOJIeOAHUS
BOJIHBI.

MarsuTHoe€ oJi€ U €ro XapakKTepUCTHKU.

JleiicTBrE MarHUTHOTO 1OJig Ha TOK. Cuna Amnepa. 3akoH AMmnepa.
Cuna Jlopenna.

MarauTHoe 1ose JBHKYIIErocs 3apsa.

3akon buo-Caapa-Jlamnaca.

Teopema I'aycca gyt MarHUTHOTO MOJISL.

SIBneHne >5eKTpoMarHuTHOW MHAYKIMU. 3akoH Papanes — Makcseia.
NunyktuBHOCTE. CaMOMHAYKINS. B3auMHast UHAYKIHS.

. Tpancdopmarop. DHeprus MarHuTHOTO TOJIS.

10 Jna- u napamaraeTuku. @eppOMarHeTUKHA U UX CBOWCTBA.

11. CrobGoiHbIE KOJIeOaHUsI B KOJIeOaTEILbHOM KOHTYPE.
12.BbIHYXI€HHbIE 3JIEKTPOMAarHUTHbIE KOJICOaHUsI.

13.11enu mepemMeHHOTO TOKa.

14.9nexkTpoMarHuTHbIE BOJIHBL. Y paBHeHUs1 MakcBea.
15.I'enepanus >1€KTPOMArHUTHBIX BOJIH.

CcoNOOR~ODE

KomsiokBuym Ne 2.
Paznen 7. 'eomerpuyeckasi 1 BOJTHOBAasl ONITHKA
CoBpeMeHHbIE NPEICTABIEHUS O CBETE.
OCHOBHBIE 3aKOHBI T€OMETPUYECKON ONTHKHU.
BbIBOJ] 3aKOHA MTPEIOMIIEHUS CBETA.
Tonkue nun3bl. [locTpoeHne n300pakeHus MPEIMETOB C TOMOIIBIO JIUH3.
OcHoOBHBIE POTOMETPUUECKUE BEIUUUHBI.

O R



6. KorepeHTHOCTh MU MOHOXPOMOTHYHOCTH CBETOBBIX BOJIH. MHTepdepeHius
CBETA.

7. Metonap! HaOMOACHUS MHTEPPEPEHIINH CBETA.

8. Uutepdepenius cBeTa B TOHKUX IJICHKAX.

9. Ilpumenenue uaTepdHEepEHIINH.

10. ludpakuus ceera. [Ipunun I'rolirenca-dpenensi.

11.0060cHOBaHME TPSIMOJIMHEHHOCTH PACIIPOCTPAHEHUS CBETa. 30HBI DpeHets.

12. Tudpakiuys cBeTa OT OJTHOM IIEIH.

13.Pa3zpemaroiasi ciocOOHOCTb ONTUYECKUX MPUOOPOB.

14. TudpaximonHas pemerka.

15. lucrniepcus cBera.

16.1Tonspuzarus ceeta. ECTECTBEHHBINM U MOJISIPU30BAHHBIN CBET.

17.Tlonspuzatopsl. 3akoH Masnoca.

18.Crioco0bl mosy4eHus MOJISIPU30BAHHOTO CBETA.

KoasiokBuym Ne 3

Paznen 8. KBaHTOBO-ONITHYECKHE SIBJICHUS
TennoBoe uznydenue. 3akon Kupxroda.

3aKOHBI U3JIyYEHUS CBETA.
®doTornekTpruuecKuil 3PQHeKT.
dopmyna DiHIITEHA U1 BHEIHEro GhoTodddexTa.
Macca u umnyinsc poToHa.
Mopnens atoma Pezepdopaa. [loctynatet H.bopa.
Teopus cTpoenust atoma Bojopoja 1o bopy.
Hudpakuust mukpouactuil. Bomaasl ne bpoitns.
. CooTHotieHus HeomnpeneneHHocTe [ eiizendepra.
10 BonHoBast GyHKIMS U €€ CTaTUCTUYECKUM CMBICI.
11.Ypasuenue peaunrepa.

©CoNoRWNE

KosnoxkBuym Ne 4

Pa3nen 9. @usuka siipa U 3J1eMEHTAPHBIX YaCTHIL
OO6mue cBenenust 00 aToMax U sapax.

Dneprus cBsi3u. JledekT macchl sapa.

EcTtecTBeHHas paAOaKTUBHOCTS. O, 3, Y — U3TyUEHUS.
3aKOHbI PaJIMOAKTUBHOTO pacnaja.

BpemeHHbIe XapakTepUCTUKU PAAMOAKTUBHOTO pacnaja.
N3mepeHus paluOaKTUBHOTO U3Ty4YCHHUS.

S nepubie peakunu. VicKycCcTBEHHAs paAuOaKTUBHOCTD.
[To3utpon. B* pacmazn. DIeKTPOHHBIN 3aXBar.

. Peakmus nenenwms. llennas peakmus.

lO SnepHblid peakTop.

11.Peakuus cuntesa. TepmosiiepHas peakiusi.

12.Tumnbl B3aUMOJICHCTBUS 3JIEMEHTAPHBIX YaCTHII.
13.OcHoBHBIE CBeZIeHUsI 00 AIIEMEHTAPHBIX YaCcTHUIlaX.

LCoNOOTR~WODE

KpuTtepun onieHKH 0TBeTa CTyJIeHTa Ha BONPOC
koJ1okBuyMa Ne 1, 2, 3,4 Bo 2 cemectpe



MaxkcuMaabHOE KOJUYECTBO 0aJIJI0B 32 ¥emblpe KOJUIOKBUYMA BO 2 CEMECTPE

8, T.e. 3a KaX/blil KOJUIOKBUYM MaKCUMaJbHOE KOJUYECTBO OayutoB cocrasiser 2,0
oasnia.

MuHHMAaJIbHOE KOJNYECTBO 0AJII0B 33 Yemblpe KOJUIOKBUYMA BO 2 CEMECTPE

6, T.e. 3a K@Kl KOJJIOKBUYM MUHHMAJIbHOE KOJUYECTBO 0ayuioB cocraBiseT 1,5
oaJjiia.

Pacnpez:eneHHe 0anIoB Ha Ka>XIO0M KOJIUIOKBUYMC BO 2 CCMCCTPC IMPOUCXO-
AUT COTJIACHO CIICAYIOIIUM KPUTCPUAM:

Kpumepuu oyenxu | 0,36 <R<0,4 0,33<R<0,36 |0,3<R<0,33 | R<0,3

omeema Ha KOuioKeu- | OMiuuno xopouio V00811ema80- Heyooe8e-
yme 60 2 cemecmpe pumenbHo meopu-
MeNbHO

YpoBeHb yCBOCHHUSI Ma-
Tepuana, IpPeayCcMOT-
PEHHOIO IPOrpaMMOn
VYpoBeHb 3HaKOMCTBA C
OCHOBHOM  JIUTEpaTy-
pOH,  HpPEenryCMOTpPEH-
HOM IIPOrpaMMou
VYpoBeHb 3HaKOMCTBA C
JIOTIOJIHUTEIIbHON  JIH-
TepaTypou

YpoBeHb  pacKpbITUA
IPUYUHHO-
CIIEICTBEHHLIX CBA3EH
OTBeTsl Ha BOIPOCHIL:
MOJIHOTA, APTyMEHTHU-
POBaHHOCTh, YOEXJCH-
HOCTb, YMEHHE HC-
[10JIb30BAaTh OTBETHI Ha
BONpOCHl 1111 Oosiee
IIOJIHOTO  PacKpBITUS
COJIepKaHus BOIIPOCa
Oo0mii HHTEpBaJ 1,8<R<2,0 165 R<1,8 15<R<165 |[R<15
pelTHHIa CTYAEHTA 3a
OHMH KOJJIOKBHUYM

BO 2 cemecTpe




MuHHCTEPCTBO HAyKH U BhICIIEro oopa3zoBanus Poccuiickoit denepanuu
HuxHekaMCKU XUMUKO-TEXHOJIOTUIECKANA MHCTUTYT ((prinain)
beneparTbHOTO TOCYIAPCTBEHHOTO OFOIKETHOTO 00Pa30BaTEIHLHOTO YUPEKICHUS
BBICIIIETO 00pa30BaHUs
«Ka3aHCkuil HalIMOHATBHBIA UCCIEN0BATENBCKUN TEXHOJIOTUYECKUN YHUBEPCUTET

@axynvmem TexXHOTOTHYECKUIN

Luxn guzuxo-mamemamuyeckux OUCYUNIuUH

Hanpasnenue noarotoBku: 18.03.01 «Xumuyeckas TEXHOJIOTHSD)

HpO(bI/IJIL/HpOFpaMMa: XHUMMYECKasl TEXHOJIOTUSI OPTaHUYECKHUX BEIIECCTB; XUMHYE-
CKasl TEXHOJIOTUS BhICOKOMOJICKYISIPHBIX COCAMHEHMI ; XUMHUYCCKAsl TEXHOJIOT U
IPUPOAHBIX SHEPrOHOCUTEICH U YIIEPOJHBIX MAaTCPUAJIOB

KomiuiekT 3agaHuii 1ist BBINOJHEHUS pacdeTHOH padoThl Ne 1
o pucuuiinae Pu3uka

Paznea 4. DiekTpoauHaMHKa

3agaya 1. OT UCTOYHMKA, PA3HOCTh MOTEHIIMAIOB Ha KiieMMax KoTtoporo Uy,
TpeOyeTcsi mepenarb MONIHOCTL P Ha pacctossHue L. [Jomyctumasi «moTepsi»
HaIpspDKeHHS B MpoBojiax N. PaccumTaiiTte MUHUMAIBHOE CEYEHHE S MEIHOIO IPo-
BOJIa, IPUTOJTHOM JJISl 3TOU LIEIIH.

Ta6auna 4.1 (k 3agauam 4.1.1 — 4.1.30)

Homep Uo, kB P, MBT L, km n, %
3aaumn
4.1.1 100 5 5 1
4.1.2 200 3 6 2
4.1.3 300 6 10 3
4.1.4 150 10 3 1,5
4.1.5 250 4 7 2,5
4.1.6 100 7 4 0,75
4.1.7 200 8 8 1
4.1.8 300 9 9 2
4.1.9 150 2 5 3
4.1.10 250 5 6 1,5
4.1.11 100 3 10 2,5
4.1.12 200 6 3 0,75
4.1.13 300 10 7 1
4.1.14 150 4 4 2
4.1.15 250 7 8 3
4.1.16 100 8 9 1,5
4.1.17 200 9 5 2,5
4.1.18 300 2 6 0,75
4.1.19 150 5 10 1
4.1.20 250 3 3 2
4.1.21 100 6 7 3




4.1.22 200 10 4 15
4.1.23 300 4 8 2,5
4.1.24 150 / 9 0,75
4.1.25 250 8 5 1
4.1.26 100 9 6 2
4.1.27 200 2 10 3
4.1.28 300 5 3 1,5
4.1.29 150 6 7 2,5
4.1.30 250 4 5 0,75

3apava 2. C xakuMm K03 GUIIUEHTOM TIOJIE3HOTO JIEHCTBHS paboTaeT CBUH-
HOBBIN akkymyssitop, DIC koroporo U, ecau BO BHEUIHEH 1IEMU CONMPOTHBICHUEM
Runert tok | ? Kakyio MakcuMaabHYIO TIOJIE3HYIO MOIIIHOCTh MOXKET JIaTh aKKyMYJIsi-
TOp BO BHewHewn uenu? Kak npu atom namenurcs ero KI1/1?

Ta6auna 4.2 (k 3axauam 4.2.1 — 4.2.30)

Homep U, B R, Om I, A
3a1a4u
4.2.1 2,15 0,25 5
4.2.2 2,1 0,2 4
4.2.3 1,9 0,18 6
4.2.4 2,4 0,3 4,5
4.2.5 2,0 0,4 3,8
4.2.6 1,8 0,15 55
4.2.7 1,75 0,23 4,3
4.2.8 2,10 0,30 4,8
4.2.9 2,25 0,17 58
4.2.10 2,0 0,28 4,1
4.2.11 1,95 0,25 4,2
4.2.12 1,85 0,2 54
4.2.13 2,30 0,18 57
4.2.14 2,15 0,3 5
4.2.15 2,1 0,4 4
4.2.16 1,9 0,15 6
4.2.17 2,4 0,23 45
4.2.18 2,0 0,30 3,8
4.2.19 1,8 0,17 55
4.2.20 1,75 0,28 4,3
4.2.21 2,10 0,23 4,8
4.2.22 2,25 0,30 58
4.2.23 2,0 0,17 4,1
4.2.24 1,95 0,28 4,2
4.2.25 1,85 0,25 54
4.2.27 1,65 0,18 57
4.2.28 1,87 0,3 5,6
4.2.29 2,12 0,4 4,6
4.2.30 2,18 0,15 4,7




KommnuiekT 3agaHuii 1J151 BHINOJHEHUsI pac4eTHOM padoThl Ne 2
no agucnuiuinae Pusuka

Pasae 5. DieKTpoMarHeTu3M

3apaua 1. YacTtuma maccel M ¢ 3apsaoM (] BIETAET B TUIOCKUI KOHACHCATOP
JUTMHBL L TIOJT yrioM o K MJIOCKOCTH IUIACTHH, a BBUIETAET MOJ yriaoMm f . Haiitu
MIEPBOHAYAJIbHYI0 KHHETHYECKYIO SHEpruto dactumbl Wy, ecnm HanpssKeHHOCTh
AJICKTPUYECKOTO TOJIsl BHYTPH KOHJIeHcaTopa E.

Ta6auna 5.1 (k 3agauam 5.1.1 — 5.1.30)

Homep m, Mr g, nKa L, cm a,® p,° E, kB/m
3a1a4u
5.1.1 1 1 5 /3 T /4 1
51.2 2 3 6 /4 /6 2
5.1.3 3 2 4 /3 /6 10
5.1.4 0,5 -1 3 /3 T /4 3
5.15 4 -2 7 /4 /6 5
5.1.6 5 -3 5 /3 /6 7
51.7 15 5 6 n/3 /4 6
5.1.8 2,5 8 4 T /4 /6 3
5.1.9 3,5 4 3 /3 /6 1
5.1.10 55 9 7 /3 T /4 1
5.1.11 10 10 5 T /4 /6 1
5.1.12 7 6 6 /3 /6 2
5.1.13 6 7 4 /3 T /4 10
5.1.14 8 9 3 /4 /6 3
5.1.15 9 -10 7 /3 /6 5
5.1.16 1 1 5 /3 T /4 7
51.17 2 3 6 /4 /6 6
5.1.18 3 2 4 /3 /6 3
5.1.19 0,5 -1 3 /3 T /4 1
5.1.20 4 -2 7 T /4 /6 1
5.1.21 5 -3 5 /3 /6 4
5.1.22 15 5 6 /3 T /4 8
5.1.23 2,5 8 4 T /4 /6 9
5.1.24 3,5 4 3 /3 /6 2,5
5.1.25 55 9 7 /3 T /4 15
5.1.26 10 10 5 T /4 /6 2
5.1.27 7 6 6 /3 /6 3
5.1.28 6 7 4 /3 T /4 10
5.1.29 8 9 3 T /4 /6 5
5.1.30 9 -10 7 /3 /6 3

3agaua 2. DIEKTPOH JIBUKETCS B OJHOPOJHOM MArHUTHOM TOJIE C MHIYK-
1Men B Tak, 4TO BEKTOP €ro CKOPOCTH, PAaBHON 0, COCTABIISIET C HAMPABICHUEM BEK-
TOpa MHIYKIIMM MAarHUTHOTO TOJIsl yrod  a. OnpeaenuTs paauyc W mar BUHTOBOU
JIMHUHU, T10 KOTOPOU OyAET ABUTATHCS DJICKTPOH.



Tab6auma 5.2 (k 3agauam 5.2.1 — 5.2.30)

Homep B, Ta v, Mm/c a,®
3a1a4M
5.2.1 0,01 2 n/3
522 0,03 10 n /4
523 0,02 1 n/6
5.24 0,05 5 n/3
525 0,04 9 n /4
5.2.6 0,01 4 n /6
5.2.7 0,03 3 n/3
5.2.8 0,02 7 /4
529 0,05 6 n/3
5.2.10 0,04 8 n/6
5.2.11 0,01 2 n /4
5.2.12 0,03 10 n/3
5.2.13 0,02 1 n/3
5.2.14 0,05 5 n /4
5.2.15 0,04 9 n /6
5.2.16 0,01 4 n/3
5.2.17 0,03 3 n /4
5.2.18 0,02 7 n/3
5.2.19 0,05 6 n/3
5.2.20 0,04 8 n /4
5.2.21 0,01 2 n/3
5.2.22 0,03 10 /6
5.2.23 0,02 1 n /4
5.2.24 0,05 5 n /4
5.2.25 0,04 9 n/3
5.2.26 0,01 4 n /4
5.2.27 0,03 3 n/3
5.2.28 0,02 7 /6
5.2.29 0,05 6 n /4
5.2.30 0,04 8 n/3

Kputepuu ounenku pacuernoii pa6orsl Ne 1, 2 Bo 2 cemecTpe

MaxkcuMaabHOE KOJIMYECTBO 0aJIOB 3a JABE pacueTHLIE pabOThI BO 2 CEMECTPE
8 0ay110B:

4 Gana 3a IEPBYIO pacueTHYIO padoTy,

4 Gana 3a BTOPYIO paCUeTHYIO padoTy.

MuHHMaAJIbHOE KOJIUYECTBO 0AJIJIOB 3a JIBE€ pacUYETHBLIE PA0OTHI BO 2 CEMECTPE
4 0aja.

[Tpu onenke pacueTHO-TpadUUECKUX padoT IEIecO00pa3HO PYKOBOICTBOBATh-
Csl CIICTYIOIIMMHU KPUTCPUSIMH OICHKH 3HAHHWH 10 (PU3HMKE, YIUTHIBAS JOMYIICHHBIC
CTYJACHTAMH OIIMOKH U HETOYETHI.

TI'pybbimu SBASIOTCS OMIMOKHW, CBUACTEIBCTBYIOIINE, YTO CTYJIEHT: HE YCBOWII
OCHOBHBIC (hM3MUECKHE TEOPUH U 3aKOHBI UM HE YMEET MPUMEHSTh UX MPH pelie-



HUM 33/1a4 pa3IMYHbIX TUIIOB; HE 3HAET (OpMyJl, TpauKOB, CXEM WJIM HE YyMEET
NPUMEHATh UX K PELICHUSIM 33/1a4; HEe 3HAET eIUHULl (PU3NYECKUX BEITUYMH WM HE
yYMEET MOJIb30BATbCA MMHU; K TPyObIM OIIMOKAM OTHOCSATCS TAaK)X€ HEMPaBHIIBHO
copMyIUpPOBaHHbBIE BOMPOCHI 33J]a4ul WJIM HEBEpHbIE OOBSCHEHUS XOJla €€ pelle-
HUS, HE3HAHUE MPUEMOB PEIICHUs 3a7a4, a TaKXKe OIMUOKH, CBUIETEIbCTBYIOLIUE O
HEIMPaBUJILHOM IMOHUMAHUU YCIIOBUS 33J1a4d WJIM UCTOJKOBaHUA perienus. Kaxnas
rpy6as ommoOka orieHuBaetcst muryc 0,7 oaun.

Hezpyovimu owmbdxkamu SBISIOTCS HETOYHOCTh 4YEpTEka, Tpauka, CXEMBI;
IPONYCK WJIM HETOYHOE HAlKMCAaHUE HAUMEHOBAHMS €IUMHUL] GU3NYECKUX BEIUYMH;
BbIOOP HepalMoHaIbHOrO xoja pewmenus. Kaxnas Herpy0as ommOKka OneHUBAETCs
munyc 0,5 banna.

K nedouemam oTHOCSTCS: HEPALIMOHAJIBHBIE 3aIIUCU NPU BBIYMCICHUSAX, HEpa-
LIMOHAJIbHBIE ITPUEMBI BBIUMCICHUN, IPEOOpa30BaHUM U pELICHUN 3a/1a4; OTJEIIbHbIE
HOTPEIIHOCTH B (DOPMYJIUPOBKE OTBETA; OT/EIbHbIEC OIIMOKHU BBIYMCIUTEIBHOTO Xa-
pakTepa; HEOpEKHOE BBINOJHEHUE 3alUceH, yepTexend, cxeM, rpadukoB. Kaxplii
HeJo4eT olleHuBaetcs munyc 0,25 banna

WNuTepBan O0aioB peTHHIA CTYJEHTA 32 KaMmAYI0 PACYETHYI PadoOTy CO-
CTaBJISIET:

3,3 <R <4,0 6ana eciu CTyI€HT BBITIOJHII paOOTy MOJIHOCThIO 0€3 OMMO0K
Y HEJIOUETOB WJIM IIPU BBINOJIHEHUH pabOThI MOJHOCTHIO 0€3 OIIMOOK U HEJOUETOB,
HO MPY HAJIMYUU He OoJiee OTHOM HE aKKYpaTHOM 3aIucH.

2,6 < R < 3,3 6aqu1a crtaButcs 3a paboTy, BBITIOJIHEHHYIO MOJHOCTBIO, HO MPHU
HAJIMYUU B HEHW He Oosiee 0JIHON HEerpy0oil OMMOKK U OJJHOTO HEIoYeTa Wi He 00-
Jiee IBYX-TPEX HEI0YETOB.

1,9 < R < 2,6 6ana cTaBUTCS B TOM CIy4dae, €CIU CTYIAEHT MPABUIBHO BbI-
MOJIHUJT He MeHee 1/2 Bcelt paboThl WK TOMYCTUIT: He OoJiee 0JIHOM TpyOoit omuoOKu
U JIByX HEJ0YETOB, WU HE Oojiee OJHOU rpyOol U OHOUN HerpyOoil omuOKu, Win
He OoJsiee ABYX-TpeX HErpyObIX OMMOOK, WM OJHY HErpyOyr0 OIIMOKY U TpU HEJNO-
yeTa.

R<1,9 6anna cTaBuTCs, KOTJa YUCIO OMKMOOK M HEJOYETOB MPEBOCXOIUT HOP-
My, IPU KOTOPOH MOKET OBITh BBHICTABJIEHA OLEHKA «3», WIH €CIU MPABUIBHO BbI-
MoJIHEHO MeHee 1/2 Bcel paboThl.




MuHHCTEPCTBO HAyKH U BhICIIEro oopa3zoBanus Poccuiickoit denepanuu
HuxHekaMCKU XUMUKO-TEXHOJIOTUIECKANA MHCTUTYT ((prinain)
beneparTbHOTO TOCYAaPCTBEHHOTO OFOIKETHOTO 00Pa30BaTEILHOTO YUPEKICHHUS
BBICIIIETO 00pa30BaHUs
«Ka3aHCkuil HalIMOHATBHBIA UCCIEN0BATENBCKUN TEXHOJIOTUYECKUN YHUBEPCUTET

@axynvmem TexXHOTOTHYECKUIN

Luxn guzuxo—mamemamuyeckux OUCYUNIuUH

Hanpasnenue noarotoBku: 18.03.01 «Xumuyeckas TEXHOJIOTHSD)

Hpoq)nnb/nporpaMMa: XHUMMYECKasi TEXHOJIOTHS OPraHMYECKHUX BEIISCTB; XMMHUYEC-
CKasl TEXHOJOT'HSl BBICOKOMOJICKYJISIDHBIX COCAWHCHMM; XHMMMYECKAsl TEXHOJIOTHS IIpH-
POJHBIX SHEPrOHOCUTEICH U YIICPOAHBIX MATCPHUAJIOB

CamocTosiTesibHAasi padoTa CTYICHTOB
M0 AUCHUIUIMHE (PU3HUKa

HepequL TEM QJISA KOHCIICKTOB

Pa3zgea 1. Pusnueckne 0CHOBBI MEXAHUKH

1. Pensmusucmckas mexanuxa

Pa3gen 2. MonekynsapHas (,J[)I/I3I/IKa U TCPMOAMHAMMKA.

2. Aesnenus neperoca: ouggysus, menionpoeooHoCmb, 813K0CMb.

Pasznea 3. DinekrpocraTuka

3. Cecnemosnexmpuxu.

Paznea 4. DnexTpoarnHaMUKa

[To narHOMY pa3aeny KOHCIEKT HE TPETYCMOTPEH.

Paznea 5. DiaekTpoMardeTusm

4. Maenummuvie nonsi corenouda u mopouod.

Pasznea 6. DiieKTpoMarHuTHbIE KOJIeOaHUs U BOJHEBI

5. Pesonanc nanpsaxcenui. Pezonanc mokoa.

Pasznen 7. I'eoMeTpruyueckas U BOJIHOBAs ONTHKA

6. Ilonamue o conoepaghuu.

Paznea 8. KBaHTOBO-OOTUYECKHUE SIBJICHHU.




7. Onmuueckue K8aHmMogwle cernepamopeol.

Pa3znen 9. ®usuka sipa u SJI€EMEHTAPHBIX YACTHII.

8. Ilepcnexmusvi pazeumus si0epuoii snepeemuxu. Ilpobnema ynpaensemvix mepmosoep-
HbIX PeaKyuli.

KoHCIEeKThl BBIMOMHIIOTCS MUCHbMEHHO B CIIEUUANBHBIX TETPAAsSX IJisi CaMo-
CTOSITEJIbHOM paOOThI CTYICHTOB.

Kpurepuu onennBanusi Koncnekros CPC
1 cemecmp
MakcumanbHOE KOJIMYECTBO OalsIOB 32 KOHCHEKTHI MO mpem pazjenaM Ne
1,2,.3 B 1 cemecTpe 3 6aJia, T.€. 32 KAKA0E€ MOJTHOE PACKPBITUE TEMbl MAKCUMAJIb-
HOE KOJMYECTBO 0alioB cocTapseT 1 6a.

MuHMManbHOE KOJIMYECTBO OaJIOB 33 KOHCIEKTHI [0 mpem pasjieiiaM
Nel.2.3 B 1 cemecTpe 2 0asu1a, T.€. 32 KAXKIBIM KOHCHEKT MUHUMAJILHOE KOJIMYECTBO
oayutoB cocrtasisteT 0,67 Gaia.

J171s1 Toro 94T0OBl KOHCHEKT CUMTAJICS CAAaHHBIM, HEOOXOUMO HAIMKCaTh €ro Ha
0,67 GammoB u Beime. [Ipy MOBTOPHOM TEpPENMCHIBAHMN KOHCIIEKTa B WUTOTOBBIM
PEUTHHT UJIET CPEIHMM 0asul 10 BCEM IMOMBITKAM.

Kpurepuu onennBanusi Koncnekros CPC
2 cemecmp

MakcumaibHOE KOJIMYECTBO 0AJJIOB 32 KOHCIEKTHI 0 mamu pasnenam No 5,
6,7.8.9 B0 2 cemecTpe 8 6aJNI0B, T.€. 32 KaXKJ0€ MOJHOE PACKPHITUE TEMBI MaK-
CHUMaJIbHOE KOJINYECTBO OaslIoB cocTasigeT 1,6 Oaia.

MuHMManbHOE KOJIMYECTBO OaJIOB 33 KOHCIEKTHI 10 kamu pa3aenam Ne 5,
6.7.8.9 Bo 2 ceMecTpe 5 0aJ1J10B, T.€. 32 KAXKIBIM KOHCIIEKT MUHUMAaJIbHOE KOJIH-
yecTBO 0aiu1oB cocrtasiisieT 1,0 Gasur.

JI71s1 TOro 94ToOBl KOHCTIEKT CUMTAJICS CAAaHHBIM, HEOOXOUMO HAIMKCaTh €ro Ha
1,0 6annoB u Beie. [Ipy MOBTOPHOM NEpenUChIBAHUM KOHCIIEKTa B UTOTOBBIN peii-
TUHT UJET CPEAHUN 0asll MO BCEM MOMBITKAM.




MuHHCTEpCTBO HAYKH U BhICIIET0o oOpa3oBanus Poccuiickoii denepauuu
HwxHexaMcKkuii XUMHUKO-TEXHOJIOTUIECKUH HHCTUTYT ((rima)
(henepa’sbHOTO TOCYIAPCTBEHHOTO OFO/KETHOTO 00pa30BaTEIFHOTO YUPEIKACHHS BBICIIEIO 00pa30BaHHUs
«KazaHckuil HaMOHAJIBLHBIN HCCIIE10BATEIbCKUI TEXHOJIOTHUECKUN YHUBEPCUTET
@akynemem Texnonocuueckuii
Lukn ¢pusuxo—mamemamuueckux OUCYunIuUH
Hanpasnenune noarorosku: 18.03.01 «XuMHUYECKas TEXHOIOTHS
Tpodpuns: XUMHYECKasT TEXHOJIOTHS OPraHUYECKUX BEIIECTB; XUMUYECKAs TEXHOJIOTHS BRICOKOMOJICKYIISPHBIX COCTUHECHUN; XMUMH-
yecKasi TEXHOJIOTHS IPUPOIHBIX SHEPTOHOCUTENICH U YIJIEPOIHBIX MAaTEPHUAIOB
Cemectp 1

YTBEPXKJIAIO

3as.uuknom OM/I %’” " T.IMaxkycesa
01.03.2021 r.

JK3aMeHAIMOHHBIH OniteT Ne 1
1. Hpocmpancmeo. Bpems. Heuoicenue.

2. Bazxocmo (snympennee mpenue)
3. Dnexmpuueckuii mok. Cuna u nIOMHOCHb MOKA
4. Buibepume 0dun sapuanm omeema

Ha pucynke nzobpaxken nukn Kapao B koopaunarax (T,S), rme S-sHTpomus.
AnunabaTHoe pacIIupeHUe IPOUCXOANT Ha ATalle ...

BAPUAHTBI OTBETOB:
H4-1;, 2)3-4; 3)2-3; 4)1-2.

CocTaBUTEND: ( o e E.B. SlkoBnesa

MuHHCTEPCTBO HAYKH U BBICIIETO 0Opa3oBanus Poccuiickoit dexepamun
HwmxHexaMcknii XUMHAKO-TEXHOJIOTUIECKUH HHCTUTYT ((prima)
(hemepaIbHOTO TOCYIAPCTBEHHOTO OFOIKETHOTO 00Pa30BaTEIbHOTO YIPESKACHHUS BBICIIEr0 00pa3oBaHUs
«KazaHckuil HalMOHAJILHBIN HCCIIEI0BATEILCKUI TEXHOJIOTHUECKUN YHUBEPCUTET
Dakynemem Texnonocuueckuti
Luxn ¢uzuxo—mamemamuueckux OUCyunium
Hanpasnenune noarorosku: 18.03.01 «XuMuveckast TEXHOJIOTUSAY
Tpoduns: XMMUYECKas TEXHOJIOTHS OPraHUYECKUX BEIIECTB; XUMHUUECKas TEXHOJIOTHS BHICOKOMOJIEKYISIPHBIX COCANHEHNUN; XMMHU-

YECKas TEXHOJIOTHUA TPUPOJTHBIX 3H6|2FOHOCI/IT€H€I71 1 YIJICPOJAHBIX MAaTEPHUATIOB

Cemectp 1
YTBEPXJAIO
3aB.ukiaoM OMJ] %’” " T.I . Makycesa
01.03.2021 1.
JK3aMeHaMOHHBIN OuaeT Ne 2
1. Ckopocmb u ycxkopenue. Ipocmetiwue 6udbl Q6UdICEHUL MAMEPUATLHOU MOYKU.
2. Tenaonpogodnocniv.
3. Iomox eexmopa nanpacennocmu. Teopema Iaycca Ons anekmpocmamuuecko2o nois
4. Buibepume 0dun eapuanm omeema
P F o
Ha (P,V)-nuarpamme nzo0paxxeHn mukiandecknii nponecc. Ha yaactkax AB-BC temnepary-
a L . pa...
PHEE S BAPUAHTBI OTBETOB:
2r 1) na AB — noBsIaercs, Ha BC - nmonwmkaercs;
1 2) MOHMKACTCS;
DI +v— 1 C 3) va AB — nonmwxkaercs, na BC - noBslmaercs;
4) MOBBIIIIACTCS.

CocraBuTesb: > . i E.B. SIkoBnesa



MuHHCTEpCTBO HAYKH U BhICIIET0o oOpa3oBanus Poccuiickoii denepauuu
HwxHexaMcKkuii XUMHUKO-TEXHOJIOTUIECKUH HHCTUTYT ((rima)
(henepa’sbHOTO TOCYIAPCTBEHHOTO OFOKETHOTO 00pa30BaTEIFHOTO YIPEKICHUS BEICIIETO 00pa30BaHMs
«KazaHckuil HaMOHAJIBLHBIN HCCIIEI0BATEIbCKUI TEXHOJIOIMUECKUN YHUBEPCUTET
@akynemem Texnonocuueckuii
Lukn ¢pusuxo—mamemamuueckux OUCYunIuUH
Hanpasnenue noarorosku: 18.03.01 «XuMuyeckast TEXHOJIOTUSAY
[Mpoduis: XUMUYECKAsT TEXHOJIOTHS OPTaHUYECKUX BEIIESCTB; XUMUYECKAs TEXHOJIOTUS BRICOKOMOJICKYJIIPHBIX COSAMHEHUN; XUMU-

HeCKas TEXHOJIOTUSA MPHUPOAHBIX 3HG[ZFOHOCI/IT€H€ﬁ U YIJIEPOAHLIX MAaTEPUAIOB

Cemectp 1
YTBEPXIAIO
3as.ukinom ®MJ] & F " T.I Makycesa
01.03.2021 r.
JK3aMeHAMOHHBIN OmaeT Ne 3
1. Venosas ckopocme. Yenosoe yckopenue.
2. Hesnenus nepenoca. Jugpdysus.
3.  Bwisod saxona IDicovis—Jlenya.

4, Buibepume odun eapuanm omeema
Ha pucyHkax H300paKeHbI 3aBHCUMOCTH OT BPEMEHH KOOPJMHATHI U YCKOPEHHUSI MAaTEPHAIbHOM TOUKH, KOJICOIIOMIEHCS M0 TapMo-
HUYECKOMY 3aKOHY.

Iukmuyeckass wacrora KosieGaHUiA-
TOYKH pPaBHa

BAPUAHTBI OTBETOB:
12ct 2)1c?
3)4ct; 4)3ct
CocTaBUTENb: ( O/ = - E.B. SIkoBnesa

MuHHCTEepCTBO HAyKH U BEICIIero oopasoBanus Poccuiickoit deneparym
HwmxHekaMCKuii XUMHUKO-TEXHOIOTUICCKUI HHCTUTYT ((riran)
(enepaabHOTO rOCYIapCTBEHHOTO OFOJDKETHOTO 00pa30BaTENIbHOTO YUPEKICHUSI BBICIIIETO 00pa30BaHUs
«KazaHckuil HalMOHAJILHBIN HCCIIE10BATEIbCKUIM TEXHOIOTHUECKUN YHUBEPCUTET
Dakynomem Texnonocuueckuii
Lukn ¢husuxo—mamemamuueckux OUCYUNIUH

Hanpasnenue noaroroku: 18.03.01 «XuMuyeckasi TEXHOJIOTUS»

Tpodums: XUMHUYECKas TEXHOJIOIHs OPraHUYeCKUX BEIIECTB; XUMUYECKask TEXHOJIOI s BbICOKOMOJICKY/ISIPHBIX COSMHEHUN; XUMU-
gyeckas TeXHOJIOIMs NPUPOJIHBIX SJHEPIOHOCUTEIEH U YITICPOIHBIX MATEPUAIOB

Cemectp_1
YTBEPXIAIO
3ap.mmkiiom ®MJ] & T.I'.MakyceBa
01.03.2021 r.
JK3aMeHaIMOHHBIN OneT Ne 4
1. 3axouwsi Hotomona.
2. Buympennas snepeus peanvho2o 2asd.
3.  Onexmpocmamuueckoe none u e2o nanpsicennocmys. Cuioeble TuHUL.
+
4. Bwibepume 0Oun sapuanm omeema. MatepuanbHas Touka M IBIKETCS IO OKPYKHOCTH CO CKOpocThio © . Ha

—

puc. 1 okasaH rpahuK 3aBHCHMOCTH MPOEKIMH CKOPOCTHY, OT BpeMeHH ( © — eIMHUYHbIH BEKTOP MOJIOKH-
+

TEJBHOTO HampaBieHus, V; — IPoeKuus ¥ Ha 910 HampasieHue). [Ipu 3ToM A1 HOpMaNbHOTO An M TAHTCHIU-
AIILHOTO A7YCKOPEHHS BBITIOIHSAIOTCS YCIOBHS. . .
BAPUAHTBI OTBETOB:
1) an - yMmeHbIIaercs, a; — MOCTOSHHO;
2) an— yMEHBINAeTCs, a; - YMEHBIIAETCS;
3) an— IOCTOSIHHO, a; — IIOCTOSIHHO;
4) ap— MOCTOSHHO, a; — YMEHBIIAETCS

CocraBuTeb: S E.B. Slkosnesa



MuUHUCTEPCTBO HAyKH U BhIcIIero oOpazoBanus Poccuiickoit denepanuu
HwxHexaMcKkuii XUMHUKO-TEXHOJIOTUIECKUH HHCTUTYT ((rima)
(henepa’sbHOTO TOCYIAPCTBEHHOTO OFO/KETHOTO 00pa30BaTEIFHOTO YUPEIKACHHS BBICIIEIO 00pa30BaHHUs
«KazaHckuil HaMOHAJIBLHBIN HCCIIEI0BATEIbCKUI TEXHOJIOIMUECKUN YHUBEPCUTET
@akynemem Texnonocuueckuii
Lukn ¢pusuxo—mamemamuueckux OUCYunIuK
Hanpasnenue noarorosku: 18.03.01 «XuMuyeckast TEXHOJIOTUSAY
[Mpoduis: XUMUYECKAsT TEXHOJIOTHS OPraHWIECKUX BEIIECTB; XUMUYECKas TEXHOJIOTUSI BBICOKOMOJICKYJISIPHBIX COCANHCHUN; X MMH-

HeCKas TEXHOJIOTUSA MPHUPOAHBIX 3HG[ZFOHOCI/IT€H€ﬁ 1 YIJIEPOAHBIX MATEPUAJIOB

Cemectp 1
YTBEPXKJIAIO
3aB.ukiaoM OMJ] %’” " T.I Makycesa
01.03.2021 1.
JK3aMeHAIMOHHBIN OmaeT Ne 5

1. 3axowuwi coxpanenus umnyvca.

2. Daszosvie nepexodvi. Hzomepmul peanvHo2o 2azd.

3.  Pazsemenennvie yenu. Ipasunra Kupxeoga.

4. Buibepume 00un eapuanm omeema

i P =
CpenHss KMHETHYECKas HHEpPrus MOJEKYJIbl HJCaJbHOrO rasa NpH Temmeparype I paBHa S:EKT‘ 3npece | =

Nn + Ngp + 2Nk, te Nn ,Nep B Nk~ umcIio cTemeHeit cBOGOIBI MOCTYNATENLHOTO, BPAIATEILHOTO U KOJIEGATENLHOTO
JIBIDKEHUE MOJIEKYJIBL. 111 aTOMapHOTO BOAOPO/a YUCIIO | PABHO. ..

BAPUAHTBI OTBETOB:
1)1, 2)7; 3)3; 4) 5.
CocraBuTesns: ( 7 SO ~ E.B. SIkosnesa

MuHHCTEepCTBO HAayKH M BEICIIET0 oOpazoBanus Poccuiickoit deneparun
HwmxHekaMCKuii XUMHUKO-TEXHOIOTUYCCKUH HHCTUTYT ((rran)
(hemepa’IbHOTO TOCYIAPCTBEHHOTO OFOKETHOTO 00pa30BaTENFHOTO YUPEIKACHHS BEICIIEr0 00pa3oBaHUs
«KazaHckuit HAIMOHANBHBIN HCCIEI0BATENBCKUN TEXHOJIOTHUECKUN YHUBEPCUTET
Dakynemem Texnonocuueckuii
Luxn gusuxo—mamemamuyeckux OUCYUNIUH
Hanpasnenune noarorosku: 18.03.01 «XuMuveckast TEXHOJIOTUSAY
Tpodums: XUMHUYECKas TEXHOJIOIHs OPraHUYeCKUX BEIECTB; XUMHUUECKas TEXHOJIOIHs BHICOKOMOJCKYISIPHBIX COCAUHEHUN; XUMU-

YECKas TEXHOJOTUA TPUPOTHBIX 3H€|}FOHOCHT€J’I€I>1 1 YIJICPOJIHBIX MAaTEPUATIOB

Cemectp_1

YTBEPXJAIO

-

3ap.uukiom OMJI & T.I'.MakyceBa
01.03.2021 r.
JK3aMeHalMOHHBIN OuaeT Ne 6

1. Pabomau MOWHOCb.

no

Peanvnvie cazvi. Ypasnenue Ban-oep-Baanvca.

3. 3axon Kynouna. EQunuybl usmepenus 3apsaoa

M 4. Bwibepume 00un apuanm omeema

JIuck HaAaYMHAaeT BpalmaThCsl MO JeHCTBHEM MOMEHTa CHII, TpaduK BPEMEHHOW 3aBUCH-
MOCTH KOTOPOTO MPEACTABICH HA PUCYHKE. YKaXHUTE TpapuK, MPABHIBHO OTPAKAFOIIUI
3aBUCUMOCTb YIJIOBOI CKOPOCTHU AMCKA OT BPEMEHHU:

BAPUAHTBI OTBETOB:

o]

p b R ) o

CocraBuTesb: g E.B. Slkosnea



MuHICTEpPCTBO HAyKH U BHICIIEro oOpasoBanus Poccuiickoit denepanum
HipkHekaMCKUH XMMUKO-TEXHOJIOTHYECKIH HHCTUTYT ((HIHAI)
(benepanbHOro TOCYIapCTBEHHOTO OI0/HKETHOTO 00pa30BaTENBHOIO YUPEXKACHUS BBICIICTO 00pa3oBaHUs
«KazaHckuil HallMOHANBHBIN HCCIIEI0BATENbCKUI TEXHOIOTHYECKUH YHUBEPCUTET»
Daxynemem Texnonozuyeckuii
Luxn @usuxo—mamemamuyeckux OUCYUNIUH

Hamnpaginenue nonroroku: 18.03.01 «XuMuueckas TEXHOIOTH

IIpoduns: XUMHUYECKas TEXHOJIOIUs OPraHUYECKUX BEIIECTB; XUMHUUYCCKAs TEXHOJIOIHs BHICOKOMOJCKYIAPHBIX COCAUHCHUN; XUMU-
4yecKas TEXHOJIOTUs IPUPOJHBIX SHEPTOHOCUTEICH U YIJIEPOAHBIX MAaTEPUAIOB

Cemectp 1
YTBEPXIAIO
3as.ukinom ®MJ] =477 T.I Makycesa
01.03.2021 1.
IK3aMeHAIMOHHBIH OniteT Ne 7
1. Mexanuueckas suepeus. Kunemuueckas snepeusi.
2. Dumponus. Bmopoii 3axon mepmoouHamuKu.
3. Cmopounue cunvl. Dnexmpoosudicyuas cuia u HanpsajiceHue.
4. Buibepume 00un eapuanm omeema

CucreMa COCTOUT U3 TpeX IIApOB ¢ MaccaMu mi=1 Kr, my=2Kr, m 3=3 KT, KOTOPbIC JBUTAIOT-
Cs1 TaK, KaK MOKa3aHO HA PUCYHKE

Ecmu ckopoctu mapoB paBHbl v1=3wm/c, v2=2m/c, v3=Im/c, TO BeIMYHHA CKOPOCTH IMEHTpa
MAcCC 3TOH CHCTEMBI B M/C PaBHa. ..

BAPUAHTBI OTBETOB:
1) 10; 2)5; S)E; 4) 4.
3 3
CocTaBuUTeb: \ ¢ oo 7~ E.B. flkosnesa

MuHHCTEPCTBO HAYKH U BBICIIETO 00pa3oBaHus Poccuiickoii denepannu
HwmxHexaMcknii XUMHAKO-TEXHOJIOTUIECKUH HHCTUTYT ((prima)
(hemepaIbHOTO TOCYIAPCTBEHHOTO OFOKETHOTO 00pa30BaTENFHOTO YUPEIKACHHS BEICIIEr0 0Opa3oBaHUs
«KazaHckuil HalMOHAJIBLHBIN HCCIIE10BATENbCKUI TEXHOJIOTHUECKUN YHUBEPCUTET
Dakynemem Texnonocuueckuti

Luxn ¢uzuxo—mamemamuueckux OUCyunium
Hanpasnenune noarorosku: 18.03.01 «XuMuveckast TEXHOJIOTUSAY
Tpodunb:. X¥UMUYecKas TEXHOJIOTHUS OPraHMYECKUX BEIIECTB; XUMUYECKas TEXHOIOTHs BHICOKOMOJIEKYIIIPHBIX COETMHEHUN; XUMHU-

YECKas TEXHOJIOTHUA TPUPOTHBIX 3HC[2FOHOCHT6HCﬁ W YIJICPOJHBIX MAaTECPUATIOB

Cemectp 1
YTBEPXIAIO
3aB.IUKIOM @MH% ] T.I'.MakyceBa
01.03.2021 r.
JK3aMeHalMOHHBIN OnteT Ne 8
1. Homenyuanvuas snepeus.
2. Huxn Kapno. Tepmodunamuyeckas wKana memMnepamyp.
3. Duepeus snexmpocmamuyecko2o noJs.
4. Buibepume 00un eapuanm omeema

JlMcK ¥ IMIMHAP NMEIOT OAWHAKOBBIE Macchl M paauychl (puc.). s ux MoMeH-
TOB MHEPLIUU CIIPABEUINBO COOTHOIICHHUE. . .

BAPUAHTBHI OTBETOB:
DIl 2=l 3>y,

CocTaBUTE/b: r £ 7 E.B. SlkoBnepa



MuHHCTEpCTBO HAYKH U BBICIIETO 0Opa3oBanus Poccuiickoit denepanun
HinkHeKaMCKHI XUMHUKO-TEXHOJIOTHYSCKHI HHCTUTYT ((uitran)
(enepaabHOr0O roCyIapCTBEHHOTO OIOKETHOTO 00pa30BaTENIbHOTO YUPEKICHHS BBICIIEI0 00pa30BaHusI
«KazaHckuil HaMOHAJIBLHBIN HCCIIeI0BATEIbCKUI TEXHOJIOTHUECKUN YHUBEPCUTET
@axynomem Texnonocuueckuii
Lukn ¢pusuxo—mamemamuueckux OUCYUnIUH

Hamnpaginenue nonroroku: 18.03.01 «XuMuueckas TEXHOIOTHDY
Tpoduns:_XuMHuUeckast TEXHOJIOTHS OPTraHMYECKUX BEIIECTB; XUMHUYECKash TEXHOJIOTHS BEICOKOMOIEKYISIPHBIX COETUHEHUN; XUMHU-
4ecKas TEeXHOJOTHS MPUPOJIHBIX YHEPTOHOCUTEICH U YIIePOIHBIX MAaTEPHAIOB

Cemectp 1
YTBEPXIAIO
3as.ukinom OMJ] & F " T.I Makycesa
01.03.2021 r.
JK3aMeHalMOHHbI OuteT Ne 9

1. IHomenyuanvrnas suepaus mena 08uICyWeocs nod 0eliCimeuem CUibl MAiceciu.

2. Ob6pamumvie u Heobpamumbie npoyeccyl. Kpyeosou npoyecc.

3. IIposodHuKu 6 I1eKmpocmamuieckom noJe.

4. Buibepume 00un eapuanm omeema

CIUTONIHOM M MOJIBII LIMIIMHAPBI, UMEIOIUE OAMHAKOBBIE MAacChl U PaJHyChl, BKATHIBAIOTCS 03 MPOCKAIB3bIBAHMS Ha
ropky. Eciau HauanbHbIe CKOPOCTH T€J OAUHAKOBEI, TO. ..
BAPUAHTBI OTBETOB:

1) BbIlIe TOAHUMETCS CIIOMIHON HUITHHIP ;
2)  BbIII€ TOAHUMETCS TOJBIN [HIUHID;

3) oba Tena NOAHUMYTCS HA OJIHY U TY K€ BBICOTY.

P

CocraBuresb: o O & E.B. SlkoBnesa

MuHHCTEepCTBO HAyKH U BEICIIero oopasoBanus Poccuiickoit deneparym
HwmxHexaMcknii XUMHUKO-TEXHOJIOTUIECKUH HHCTUTYT ((prima)
(hemepaIbHOTO TOCYIAPCTBEHHOTO OIOKETHOTO 00pa30BaTEIFHOTO YUPEKACHHS BEICIIEr0 0Opa3oBaHHUs
«KazaHckuit HAIMOHANBHBIN HCCIEI0BATENBCKUN TEXHOJIOTHUECKUN YHUBEPCUTET
Dakynomem Texnonocuueckuii
Luxn gusuxo—mamemamuyeckux OUCYUnIUH

Hanpasnenune noarorosku: 18.03.01 «XuMudeckast TEXHOJIOTUSAY
Tpo¢punb:_XUMUYECKask TEXHOJIOTHS OPTaHUYECKUX BEIIEeCTB; XUMUYECKas TEXHOJIOTHUSI BEICOKOMOJICKYIISIPHBIX COSTMHEHHH; XUMHU-

YECKasg TEXHOJIOTHUA TPUPOJTHBIX 3H6|2FOHOCI/IT€H€I71 1 YIJICPOAHBIX MAaTEPHUATIOB

Cemectp 1

YTBEPXJIAIO

.

3ap.uukiom OMJ] 7 T.I'.MakyceBa
01.03.2021 r.
JK3aMeHAUHOHHBIH OuJeT Ne 10

1. HOmeHuu(,Uleaﬂ QHep2usd ynpyzo ded)opfvzupogaHHozo meida.

2. HpuMeHeHue nepe02o 3adKOoHAa meDMO()MHGJVluKu K u306aﬁull€CKOMV U U30MEPMUUECKOMY npoueccy. Aouaba-

muyeckuil npouyecc.

3. 3ﬂ€KmD0€MKOCmb Ve()uHEHHOZO npogodmu(a. Bzaumnas QNIEKNIPOEMKOCHIb. KOH()@HC(ZH’IOpbl.

4. Buibepume 00un eapuanm omeema

| Ha (P,V)-nmarpamme n3o6pakeH nukiaudeckuii npomnecc. Ha ygactkax CD-DA temmnepaty-
R pa...
P BAPUAHTBI OTBETOB:
——* B

.:--__-

———————

: 1) noBbIimaercs;
2) Ha CD — noBbimaercs, Ha DA - moHmkaeTcs;

DI +1— IC 3) monmxaercs;
i 4) na CD — nonmxkaercs, Ha DA - noBbimaercs.

CocTaBUTE/b: b il E.B. Slkoenesa

o



MuHICTEpPCTBO HAyKH U BHICIIEro oOpasoBanus Poccuiickoit denepanum
HipkHekaMCKUi XMMUKO-TEXHOJIOTHYECKIH HHCTUTYT ((HIIHAI)
(enepaabHOTO TOCYIapCTBEHHOTO OFOJKETHOTO 00pa30BaTeIbHOTO YIPEXKICHHS BEICIIIET0 00pa30BaHMs
«KazaHckuil HallMOHANBHBIN HCCIIEAOBATENbCKUI TEXHOIOTHYECKUH YHUBEPCUTET»
Daxynemem Texnonozuyeckuii

Lukn ¢pusuxo—mamemamuueckux OUCYunIuUH
Hanpasnenue noarorosku: 18.03.01 «XuMuyeckast TEXHOJIOTUSAY
IMpoduis:. XMMHUYECKAsi TEXHOJIOTHSL OPTaHUISCKUX BEIIECTB; XUMHYECKasi TEXHOJIOTHSI BBICOKOMOJICKYIISIPHBIX COCTIMHEHUHN; XUMHU-

HeCKas TEXHOJIOTUSA NMPHUPOAHBIX 3HG[ZFOHOCI/IT€H€ﬁ U YIJIEPOAHLIX MAaTEPUAIOB

Cemectp 1
N YTBEPXJIAIO
3ap.umkiom ®MJ] & F T.I.MakyceBa
01.03.2021 r.
JK3aMeHANMOHHBIN OmteT Ne 11
1. 3axou coxpanenus smepeuu 6 mexanuxe.
2. [epewlil 3aKoH MePMOOUHAMUKU U €20 NDUMECHEHUE K U30XODUYECKOMY HPOYECCY.
3.  Bu1600 3axona Oma 6 pamkax Kiaccu4eckoti meopuil.
4. Buibepume odun sapuanm omeema

Ha pucynkax n300pakeHBl 3aBUCHMOCTH OT BPEMEHH KOOPIMHATHI U YCKOPEHHS MaTepHaNbHON TOYKH, KOJIEOIro-
nieics 10 TapMOHUYECKOMY 3aKOHY.

Iuknuyeckas yacToTa KojebaHui
TOYKH paBHA
BAPUAHTBI OTBETOB:

1) 4ct; 2)3ct; 3)2¢c
L 4)1ct
CocTaBuTeNb: ¢ S RGN 7 E.B. Slkoenea

MuHHCTEPCTBO HAYKH U BBICIIETO 0Opa3oBanms Poccuiickoit dexepamun
HwmxHexaMcknii XUMHAKO-TEXHOJIOTUIECKUH HHCTUTYT ((prima)
(hemepaIbHOTO TOCYIAPCTBEHHOTO OFOKETHOTO 00pa30BaTENFHOTO YUPEIKACHHS BEICIIEr0 0Opa3oBaHMs
«KazaHckuit HAIMOHANBHBIN HCCIEI0BATENBCKUN TEXHOJIOTHUECKUN YHUBEPCUTET
Dakynemem Texnonocuueckuti

Luxn ¢uzuxo—mamemamuueckux OUCyunium
Hanpasnenune noarorosku: 18.03.01 «XuMuveckast TEXHOJIOTUSAY

Tpo¢unb:_XUMUYECKas TEXHOJOTHS OPTaHUYECKUX BEIIEeCTB; XUMUYECKas TEXHOJIOTHS BEICOKOMOJICKYIISPHBIX COSTUHEHMM; XUMHU-
gecKas TEXHOJIOTHSI IPUPOIHBIX YHEPTOHOCUTEINCH M YIIIEPOJAHBIX MaTEPHAIOB

Cemectp_1
N YTBEPXJIAIO
3aB.uukinoM OMJI J’ﬁ" T.I . Makycesa
01.03.2021 r.
JK3aMeHAIMOHHBIH GuiteT Ne 12
1. Lenmpansuwiii voap 0syx abcomiomio ynpyeux wapos.
2.  Buympennsis snepeusi 00noamomnozo 2aza. Cmenenu c60600bl MOICKVIL.
3. oxe pasnomepto 3apsicennoli GeckoHeuHot RIOCKOCTL.
4, Buibepume 0dun sapuanm omsema
Ha pucyHke mpezacrasieH rpadguk GyHKIUM pacrpeaeneHns] MOJIeKyJ HIealbHOro rasa 1o CKo-
f(v) = ﬂ
poctsim (pacmipezenieiie MakcBesia), Tae Ndv _ JIOJIS. MOJIEKYJI, CKOPOCTH KOTOPBIX 3a-

KJTIOYEHBI B MHTEpBaJie CKOPOCTeil oT v 1o v+dv B pacueTe Ha €JUHHIly 3TOTO MHTepBama. s
9TOH (YHKI[H BEPHBIM YTBEP KICHUEM SIBISCTCSL. ..
BAPUAHTBI OTBETOB:
1) mpu m060M H3MEHEHHH MONOXKEHIE MAKCHMyMa HE MEHSISTCS;
2) 1pu MOHIKEHUN TEMIIEPATyPhl BENHINHA MAaKCHMyMa PacTeT;
3) npu U3MEeHEeHNnH TeMIepaTypsl IUIOLIAAb [0 KPHBOI H3MEHSETCS.

CocTaBUTE/b: S E.B. SlkoBnepa



MuHICTEpPCTBO HAyKH U BHICIIEro oopasoBanus Poccuiickoit denepanm
HipkHekaMCKUH XMMUKO-TEXHOJIOTHYECKIH HHCTUTYT ((HIIHAI)
(henepaIbHOTO rOCYAapCTBEHHOTO OIOHKETHOTO 00pa30BaTeIbHOTO YUPEXKICHHS BHICIIEro 00pa3oBaHuUs
«Ka3zanckuil HallMOHAIBHBIN HCCIIEN0BATEIbCKUN TEXHOIOIMUECKUN YHUBEPCUTET»
Daxynemem Texunonozuyeckuii
Luxn gusuxo—mamemamuyeckux OUCYUNIUH

Hamnpagienue nmonroroku: 18.03.01 «XuMuueckas TEXHOJIOTHUSD
[Mpoduis:_XUMHUYECKas TEXHOJIOTUSI OPTaHMYECKHUX BEIIECTB; XUMUYECKAs TEXHOJIOTUS BHICOKOMOJICKYJIIPHBIX COSAMHCHUN; X MMH-
4ecKas TEXHOJOTHS MPUPOJIHBIX YHEPTOHOCUTEICH U YIISPOIHBIX MAaTEPHAIOB

Cemectp 1
YTBEPXIAIO
3as.ukinom OMJ] & F " T.I Makycesa
01.03.2021 .
IK3aMeHAIMOHHBIH OmteT Ne 13
1. A6contommuo neynpyauii yoap 06vx wapos.
2. Buympennsas snwepeus cucmemul. Tennoma u paboma.
3. Ipumecnas nposooumocms noaynpogooHUKOE.
4. Buwibepume 00un sapuanm omsema

lap u nonas cdepa, UMErOIIME OJJMHAKOBBIE MacChl  PAJMyChl, BKaThIBAIOTCSI O€3 MIPOCKaJIb3bIBaHUS HA TOpKY. Eciu
HayalbHble CKOPOCTH TN OJJMHAKOBEI, TO...
BAPUAHTBI OTBETOB:

1) BbllIe MOAHUMETCS ToJIast cdepa ;
2) o0a Tena MOAHUMYTCS Ha OJTHY U TY JK€ BBICOTY;
3)  BBIIIE TIOMHUMETCS IAp

CocTaBuTeb: ( R E.B. SlkoBnesa

MuHHCTEPCTBO HAYKH U BBICIIETO 0Opa3oBanus Poccuiickoit dexepamun
HwmxHekaMCKuii XUMHUKO-TEXHOIOTUICCKUI HHCTUTYT ((rran)
(enepaabHOTO rOCyIapCTBEHHOTO OFOJDKETHOTO 00pa30BaTENbHOIO YUPEXKICHUS BBICIIIETO 00pa30BaHUs
«Ka3zanckuil HallMOHAIBHBIN HCCIIE0BATEIbCKUN TEXHOJIOIMYECKUN YHUBEPCUTET»
Dakynemem Texnonocuueckuti
Lukn ¢husuxo—mamemamuueckux OUCYUNIUH

Hanpasnenue noaroroku: 18.03.01 «XuMuyeckasi TEXHOJIOTUSAY
Tpo¢uib:_XUMUYECKask TEXHOJIOTHS OPTaHUYECKUX BEIIECTB; XUMUYECKas TEXHOJIOT s BBICOKOMOJICKYIISIPHBIX COSTMHEHUN; XUMU-
YeCcKask TEXHOJIOTHS IPUPOIHBIX DHEPTOHOCUTENEN U YIIEPOIHBIX MaTEPHAIIOB

Cemectp 1
YTBEPXIAIO
3aB.ukiaoM OMJ] % " T.IMakycea
01.03.2021 r.
JK3aMeHalMOHHbIN Ouitet Ne 14
1. 3axou Bcemupnozo mscomenus. I pasumayuonnoe none. Hanpscennocms 2pagumayuonHo20 nos.
2. Paboma pacwupenus 2aza. Pusuueckuti cMulCl YHUBEPCANLHOU 243080 NOCHOSHHOL.
3.  Hocnedosamenvioe u napaiienvHoe coeounetue nposoOHUKOS.
4. Buibepume 0dun sapuanm omeema

Ha pucynke mso6paken unkin Kapao B koopaunatax (T,S), rae S-sHTponus. AxuadatHoe
CKaTUe MPOUCXOTUT Ha JTAIE ...

BAPUAHTBI OTBETOB:

H4-1;, 2)3-4; 3)1-2; 4)2-3.

CocTaBuTesb: ( S E.B. SlkoBnesa



MuHHCTEPCTBO HAYKH U BBICIIETO 0Opa3oBanus Poccuiickoit denepanun
HinkHeKaMCKHI XUMHUKO-TEXHOJIOTHYSCKHI HHCTUTYT ((uitran)
(henepa’sbHOTO TOCYIapPCTBEHHOTO OFOJKETHOTO 00Pa30BaTEIEHOIO YUPEIKACHHS BBICIIEro 00pa3oBaHUs
«KazaHckuil HaMOHAJILHBIN HCCIIEI0BATEIbCKUI TEXHOJIOTHUECKUN YHUBEPCUTET
@akynemem Texnonocuueckuii
Lukn ¢pusuxo—mamemamuueckux OUCYUNIUH
Hanpasnenue noarorosku: 18.03.01 «XuMuyeckast TEXHOJIOTUSAY
Tpo¢unb:_XUMUYECKas TEXHOJIOTHS OPTaHUYECKUX BEIIECTB; XUMUYECKas TEXHOJIOTHs BBICOKOMOJICKYIISIPHBIX COSMHCHUN; XUMU-

YecKasi TeXHOJIOT sl IPUPOJIHBIX SHEPTOHOCUTENIEH U YIIIePOTHBIX MaTepUaioB
Cemectp 1

YTBEPXKJIAIO

3as.uuknom OM/I % " T.I.Makycesa
01.03.2021 r.
JK3aMeHAUUOHHBIH OuiteT Ne 15

1. Penamusucmckas mexanuxa.

2. Cpeounsas onuna c60600H020 npobeza monexyn. Idexmusnuiii Quamemp MOIEKYIL.
3. omenyuan 31eKkmpocmamuiecko2o nos. JKeUNOmMeHYUaIbHble NOBEPXHOCHIU.
4. Buibepume 0dun eapuanm omeema

MarepuanbpHast Touka M IBHKETCS MO OKPY)KHOCTH CO CKOPO-
9
cteio ¥ . Ha puc. 1 mokasaH TpauK 3aBHCHMOCTH HPOEKIHH
+

ckopoctuV; OT BpeMerH ( © — eIMHIYHBIH BEKTOP MONOKHTEb-
%

HOTO HarpaBieHusd, Vi — MPOEeKIUs ¥ Ha s10 Harpasienue). [Ipu

3TOM BEKTOp MOJHOI0 YCKOpPEeHMsI Ha pHc.2 UMeeT HallpaBJeHHUe

CocraBuTesb: e 7 E.B. Slkosnea

MuHHCTEepCTBO HAyKH U BEICIIero oopasoBanus Poccuiickoit deneparym
HwmxHekaMCKuii XUMHUKO-TEXHOIOTUICCKUI HHCTUTYT ((riran)
(enepaabHOTO rOCYIapCTBEHHOTO OFOJPKETHOTO 00pa30BaTeNIbHOTO YUPEXKICHHS BBICIIEr0 00pa3oBaHUs
«KazaHckuit HAIMOHANBHBIN HCCIEI0BATENBCKUN TEXHOJIOTHUECKUN YHUBEPCUTET
Dakynomem Texnonocuueckuii
Lukn ¢husuxo—mamemamuueckux OUCYUNIUH

Hanpasnenue noaroroku: 18.03.01 «XuMuyeckasi TEXHOIOTUSAY

Tpodus:_XUMUYECKasi TEXHOJIOTUsS] OPraHUYECKUX BEIIECTB; XUMUYECKast TEXHOJIOTHUs BICOKOMOJIEKYJISIPHBIX COCMHEHUN; XUMU-
gyeckas TeXHOJIOIMs NPUPOJIHBIX SJHEPIOHOCUTEIEH U YITICPOIHBIX MATEPUAIOB

Cemectp_1
_ YTBEPXIAIO
3aB.uukioM ®MJI J’ﬁ"’ T.I . Makycesa
01.03.2021 r.
JK3aMeHAIMOHHBIH GuiteT Ne 16
1. Bpawaowuii momenm. Momenm unepyuu. Teopema Llmetinepa.
2. Cumecsb udeanvhvix 2a308.
3.  CsAa3b MeducOy NOMEHYUANOM U HANPAICEHHOCHIBIO INEKMPOCHAMUYECKO20 NOSL.
4. Buibepume 00un eapuanm omeema

[Ipu pacyeTe MOMEHTOB MHEPIHHU TeJla OTHOCHTEIBHO OCEH, HE
NPOXOJSIIINX Yepe3 LIEHTP Macc, UCNOb3yroT TeopeMy lllteii-
Hepa. Ecan och BpaleHUs! TOHKOTO KOJIbIla IIEPEHECTH U3 IICH-
Tpa Macc Ha paccrosiHue 2R (puc.), TO MOMEHT MHEPLUH OTHO-
CUTEIbHO HOBOM OCH YBEIMYUTCA B ...

BAPHUAHTBI OTBETOB:
1) 3 pa3za; 2) 4 pa3a; 3) 2 paza; 4) 5 pas.

CocTaBuTesb: ( TS 4 E.B. SlkoBnesa



MuHICTEpPCTBO HAyKH U BHICIIEro oopasoBanus Poccuiickoii denepanun
HipkHekaMCKUH XMMUKO-TEXHOJIOTHYECKIH HHCTUTYT ((HIHAI)
(henepaIbHOTO rOCYIapCTBEHHOTO OIOKETHOTO 00pa30BaTeNILHOTO YIPEXKICHHS BRICIIEr0 00pa30BaHuUs
«Ka3zanckuil HallMOHAIBHBIN HCCIIEN0BATEIbCKUN TEXHOIOIMUECKUN YHUBEPCUTET»
Daxynemem Texunonozuyeckuii
Luxn gusuxo—mamemamuyeckux OUCYUNIUH
Hanpasnenue noarorosku: 18.03.01 «XuMuyeckast TEXHOJIOTUSAY
IIpodmns:_XUMUYECKas TEXHOJIOIMsl OPraHUYECKUX BEIECTB; XUMUUECKasd TEXHOJIOIHs BEICOKOMOJICKYIAPHBIX COSAUHEHNUN; X1MU-

HeCKas TEXHOJIOTUSA NMPUPOAHBIX 3HG[ZFOHOCI/IT€H€ﬁ U YIJIEPOAHBIX MATEPHUAJIOB

Cemectp 1
YTBEPXIAIO
3as.ukinom OMJ] & F " T.I Makycesa
01.03.2021 r.
JK3aMeHAUUOHHBIH OuJieT Ne 17
1. Onpedenenue momenmos unepyuu men.
2. Vpasnenusa cocmoanus. Honamue udeanvnozo 2asa. I azoevie 3akombl.
3. Tepmoanexmponnas smuccus. Paboma evixoda snexmponua.
4. Bwibepume odun eapuanm omeema

Ha pucyHke moxa3aH BeKTOp CHIIBI, JIeHCTBYIOIIEH Ha yacTuiy. Pabota, coBepiieH-
Hasl 3TON CUJION IpH MEpeMEeNIeHNUH YacTHIIBl B TOUKY ¢ kKoopauHaTamu (4; 3), pas-
Ha...

BAPUAHTBI OTBETOB:

1) 20 x;  2) 15 JIx;  3) 25 Ix;  4) 12 Ix.

P

CocraBuresb: o O & E.B. SlkoBnesa

MuHHCTEPCTBO HAYKH U BBICIIETO 0Opa3oBanus Poccuiickoit dexepamun
HwmxHexaMcknii XUMHAKO-TEXHOJIOTUIECKUH HHCTUTYT ((prima)
(enepaabHOrO rOCYIapCTBEHHOTO OIOJDKETHOTO 00pa30BaTeNIbHOTO YUPEXKICHHS BhICIIEro 00pa3oBaHuUs
«Ka3zanckuil HallMOHAIBHBIN HCCIIE0BATEIbCKUN TEXHOJIOIMYECKUN YHUBEPCUTET»
Dakynemem Texnonocuueckuti
Luxn ¢uzuxo—mamemamuueckux OUCyunium
Hanpasnenune noarorosku: 18.03.01 «XuMuveckast TEXHOJIOTUSAY
Tpoduns:_XUMUYECKas TEXHOJOTHS OPTaHUYECKUX BEMIECTB; XUMHUYECKas TEXHOJIOTHs BBICOKOMOJIEKYISIPHBIX COETMHEHNH; XUMU-

YECKas TEXHOJIOTHUA TPUPOJTHBIX 3H6|2FOHOCI/IT€H€I71 1 YIJICPOAHBIX MAaTEPHUATIOB

Cemectp 1
YTBEPXIAIO
3aB.ukiaoM OMJ] J’ﬁ"’ " T.IMakycepa
01.03.2021 r.
JK3aMeHalMOHHBIN OnaeT Ne 18
1. Vpasuenue dunamuxu spawamensbHo20 08UdICEHUS ME8ePO020 Med.
2. Ocnosnoe ypasnenue MKT.
3.  OcHogul 30HHOI Meopuu HPOBOOUMOCY MBEPObIX Meil
4. Buibepume 0dun eapuanm omeema

Touka M nBHXKETCSI 10 CIIUpAJU B HAIIPABJICHUH, YKa3aHHOM cTpenkoid. HopmaibHoe
YCKOpEHHE 10 BeTNYNHE He u3MeHsieTcsl. [Ipu 3ToM BennanHa CKOPOCTH ...
BAPUAHTBI OTBETOB:

1) He u3MeHseTCH;

2) yMeHbILIAeTCS;

3) yBenuuuBaeTcs.

CocTaBuTe/b: o T E.B. Akoenesa



MuHHCTEpCTBO HAYKH U BhICIIET0o oOpa3oBanus Poccuiickoii denepauuu
HwxHexaMcKkuii XUMHUKO-TEXHOJIOTUIECKUH HHCTUTYT ((rima)
(henepa’sbHOTO TOCYIAPCTBEHHOTO OFOKETHOTO 00Pa30BaTEIFHOIO YUPEIKACHHS BHICIIIETO 00pa30BaHMUs
«KazaHckuil HaMOHAJIBLHBIN HCCIIEI0BATEIbCKUI TEXHOJIOIMUECKUN YHUBEPCUTET
@akynemem Texnonocuueckuii

Lukn ¢pusuxo—mamemamuueckux OUCYunIuUH
Hanpasnenue noarorosku: 18.03.01 «XuMuyeckast TEXHOJIOTUSAY
[Mpoduis:_XUMUYECKas TEXHOJIOTUSI OPTAaHMYECKHUX BEIIECTB; XUMHUUCCKAsi TEXHOJIOTHS BRICOKOMOJICKYJIIPHBIX COSANHEHUN; XUMU-

HeCKas TEXHOJIOTUSA MPHUPOAHBIX 3HG[ZFOHOCI/IT€H€ﬁ U YIJIEPOAHLIX MAaTEPUAIOB

Cemectp 1
YTBEPXKJIAIO
3as.ukinom ®MJ] & F " T.I Makycesa
01.03.2021 r.
JK3aMeHANMOHHBIN OmaeT Ne 19
1. Kunemuueckas snepeus epawenus mena.
2. Maxkpockonuueckue napamempeot.
3. Ione 06yx beckoneurblx NAPaIeIbHLIX PASHOUMEHHO 3APAICCHIBIX NIOCKOCHEL.
4. Buibepume 0dun sapuanm omeema
T 5 [pouecc n3o06paxkeHHbIi Ha prcyHke B koopauHartax (T,S), rue S — sHTpomus, ABIsSETCS

BAPUAHTBI OTBETOB:

1) u306apHBIM CIKATHEM;
2)M30XOPHBIM OXJIAXKICHHEM;
3) H30TEePMUYECKUM CIKATHEM;
4) amnabaTHBIM PaCHINPEHUEM.

(&)

CocTaBuTeb: s E.B. flkoBnesa

MuHHCTEPCTBO HAYKH U BBICIIETO 0Opa3oBanus Poccuiickoii denepannu
HwmxHekaMCKuii XUMHUKO-TEXHOIOTUYCCKUH HHCTUTYT ((rran)
(henepa’sbHOTO TOCYIaPCTBEHHOTO OFOKETHOTO 00pa30BaTEIbHOTO YUPEIKIACHHS BBICIIEIO 00pa30BaHus
«Ka3zaHCckuil HalMOHAJILHBIN HCCIIEI0BATEILCKUI TEXHOJIOTHUECKUN YHUBEPCUTET
Dakynemem Texnonocuueckutl
Huxn gpuzuxo—mamemamuseckux OUCYUNIUH

Hanpasnenue noaroroku: 18.03.01 «XuMuyeckast TEXHOJIOTUSY

Tpoduns:_XuMudeckasl TEXHOJIOTHS OPTraHNYECKNX BEIIECTB; XUMHUECKasl TEXHOJIOTHS BEICOKOMOJICKYISPHBIX COSTUHEHUHN; XUMH-
YecKas TeXHOJOTHS MPUPOTHBIX IHEPTOHOCHUTEIICH U YIJIEPOJIHBIX MaTepUaIoB

Cemectp_1
~ YTBEPXIAIO
3ap.mmkiiom ®MJ] & T.I'.MakyceBa
01.03.2021 r.
JK3aMeHaNMOHHBIN OmaeT Ne 20
1. 3axou coxpamenus momenma umnynsca.
2. Ocnoguvie nonodcenus MKT.
3. Honynposoonuxu. Cobcmeennas npo8oouMocms NOAYHPOBOOHUKOS.
4. Buibepume 0dun eapuanm omeema
Ha pucynke npeacrasicH rpaduk GyHKIUE pacnpeaeeHuss MOJICKY/I HaeaIbHO-
f(v) = ﬂ
ro ra3a Mo cKopocTsM (pacmpeneieHne MakcBenna), Te Ndv _ JIOJISL MO-

JIEKyJI, CKOPOCTH KOTOPBIX 3aKIIOYEHBI B WHTEpBale CKOpocTeil oT v 10 v+dv B
pacueTe Ha eIMHUILY 3TOT0 MHTepBaia. s 3Toi QpyHKIINH BEpHBIM yTBEPKICHU-
€M SIBIISIETCS [IPHU BO3PACTAHWN TEMIIEPATYPEL: ...

BAPUAHTHBI OTBETOB:
1) MakCUMyM KpHBOW CMECTHUTCS BIIPABO, B CTOPOHY OOJIBIIMX CKOPOCTEH;
2) IIOIIAb MO KPUBOH yBEIUYHUTCS;
3) MaKCHMyM KPHBO# CMECTHTCSI BIICBO, B CTOPOHY MEHBIINX CKOPOCTEH.

CocTaBuTeb: s E.B. flkoBnesa



MuHHCTEpCTBO HAYKH U BhICIIET0o oOpa3oBanus Poccuiickoii denepauuu
HwxHekaMCKuil XUMHAKO-TEXHOJIOTUIECKUI HHCTUTYT ((rtian)
(henepa’sbHOTO TOCYIAPCTBEHHOTO OFO/KETHOTO 00pa30BaTEIFHOTO YUPEIKACHHS BBICIIEIO 00pa30BaHHUs
«KazaHckuil HaMOHAJIBLHBIN HCCIIEI0BATEIbCKUI TEXHOJIOIMUECKUN YHUBEPCUTET
@akynemem Texnonocuueckuii
Lukn ¢pusuxo—mamemamuueckux OUCYunIuUH
Hanpasnenue noarorosku: 18.03.01 «XuMuyeckast TEXHOJIOTUSAY
[Mpoduis:_XUMUYECKas TEXHOJIOTUSI OPTaHMYECKHUX BEIIECTB; XUMUYECKAs TEXHOJIOTUS BHICOKOMOJICKYJIIPHBIX COCAMHCHUMN; X MMH-

HeCKas TEXHOJIOTUSA MPHUPOAHBIX 3HG[ZFOHOCI/IT€H€ﬁ U YIJIEPOAHLIX MAaTEPUAIOB

Cemectp 1
. YTBEPKIAIO
3as.ukinom ®MJ] & F " T.I Makycesa
01.03.2021 .
JK3aMeHANMOHHBIN OmaeT Ne 21
1. Vcnosus pasnosecus meepdozo meaa. Budvl pasnosgecusi.
2. Ocnoguvie nonodcenus MKT.
3. Dnexmpocmamuueckoe noae pagHOMEPHO 3APAICEHHOU CheputecKoll NO8EPXHOCHIU.
4, Buibepume 00uH eapuanm omeema

_ 2
MoMeHT umnyibca Tejaa OTHOCUTEIbHO HEMOABUKHON OCH U3MEHSIETCS 10 3aKOHY L=at . Vkaxute rpaduk, npa-
BUJIHO OTPaXKaroIIMi 3aBUCUMOCTb OT BPEMEHH BEIMYMHBI MOMEHTA CUJI, AEMCTBYIOLUX HA TEJO.
BAPUAHTBI OTBETOB:

I I Il M
L
1) 152 b 3) b 4) g
CocTaBuTeb: \ € e - 7 E.B. Slkosnesa

MuHHCTEPCTBO HAYKH U BBICIIETO 0Opa3oBanus Poccuiickoit dexepamun
HwmxHexaMcknii XUMUKO-TEXHOJIOTUIECKUH HHCTUTYT ((prima)
(henepa’sbHOTO TOCYIapPCTBEHHOTO OFOKETHOTO 00pa30BaTEIBHOTO YIPEKICHHUS BBICIIIETO 00pa30BaHHs
«Ka3zaHckuil HalMOHAILHBIN HCCIIEI0BATEILCKUI TEXHOJIOTHUECKUN YHUBEPCUTET
Dakynemem Texnonocuueckuti
Huxn gpuzuxo—mamemamuseckux OUCYUNIUH

Hanpasnenue noaroroku: 18.03.01 «XuMuyeckasi TEXHOIOTUSAY

Tpoduns:_XuMudeckasi TEXHOJIOTHS OPTaHNYECKUX BEIIECTB; XUMHUYECKasi TEXHOJIOTHS BRICOKOMOJICKYIISIPHBIX COSANHEHUN; X MMH-
YecKas TeXHOJIOTHS MMPUPOIHBIX IHEPTOHOCHUTEIICH M YIJICPOJIHBIX MATEPHAIIOB

Cemectp 1
_ YTBEPXIAIO
3aB.qukiaoM OMJ] J’ﬁ"’ " T.IMakycepa
01.03.2021 r.
JK3aMeHAUHOHHBIH OuJeT Ne 22
1. Tapmonuueckue xonebamenvubie O8UNCEHUS.
2. Cumecsb udeanvbhvix 2a308.
3.  Koumaxm s1eKmpoHH020 U ObIPOYHO20 NOAVIPOBOOHUKOS.
4. Buibepume 00un eapuanm omeema
v
CucreMa cOCTOMUT U3 TpeX MIAPOB ¢ MaccaMu mi=l Kr, mp=2KrI, m 3=3 KI, KOTOpbIe
m_ JIBUTAIOTCS TaK, KaK MOKa3aHO Ha PUCYHKE
-— Vt
Ecnmu cxopoctr mapos paBHBI v1=3wm/c, v2=2m/c, v3=1m/c, TO BEKTOp CKOPOCTH
0 ;f HEHTPa Macc 3TON CHUCTEMBI HAITPABJICH. ..
m, BAPHUAHTBI OTBETOB:
7 m, . 1) Bmonb ocu -0OY;;
N i Vs 2) Boab ocu +OX

3)Bmoss ocu OX.

CocTaBuTesb: R e il E.B. SlkoBnesa



MuHICTEpPCTBO HAyKH U BHICIIEro oOpasoBanus Poccuiickoit denepanum
HipkHekaMCKUi XMMUKO-TEXHOJIOTHYECKIH HHCTUTYT ((HIIHAI)
(henepaabHOTO TOCYapCTBEHHOTO OIOJDKETHOTO 00pa30BaTeIbHOTO YUPEXKICHHS BHICIIEro 00pa3oBaHuUs
«KazaHCckuif HaMOHAIBHBIN UCCIIEI0BATENIBCKUI TEXHOMOTHYECKII YHUBEPCUTET
Daxynemem Texnonozuyeckuii
Luxn @usuxo—mamemamuyeckux OUCYUNIUH
Hanpasnenue noarorosku: 18.03.01 «XuMuyeckast TEXHOJIOTUSAY

Hpodmm,: XUMHYEcKasi TEXHOJOTHsI OPTaHUYCCKUX BEMIECTB; XUMHUYECKas TEXHOJOTHS BEICOKOMOJIEKYISIPHBIX COSTUHEHUHN; XUMHU-
HeCKas TEXHOJIOTUSA NMPHUPOAHBIX 3HG|ZFOHOCI/IT€H€I‘;I U YIJIEPOAHLIX MAaTEPUAIOB

Cemectp 1
. YTBEPXJIAIO
3ap.umkiom ®MJ] & F T.I.MakyceBa
01.03.2021 .
JK3aMeHANMOHHBIN OmaeT Ne 23

1. Ckopocmu u yckopenus npu 2apmoHuyeckux Konebanusx.

2. Luxn Kapno. Tepmoounamuueckas wKaia memnepamyp.

3. 3axon Kynona. EQunuysl usmepenus 3apaoa.

4. Buibepume 00un eapuanm omeema

IIpu pacyere MOMEHTOB MHEPLIHHU Tejla OTHOCUTEIBHO OCEH, He
NIPOXOSLIUX Yepe3 LIEHTP Macc, UCNOb3yroT TeopeMy lllreii-
Hepa. Ecau och BpalleHUs] TOHKOTO KOJbLia IIEPEHECTH U3 IICH-
Tpa Macc Ha paccTosiHne 2R (puc.), TO MOMEHT HHEPIUU OTHO-
CHUTEJIFHO HOBOM OCH YBEJIMUUTCA B ...

BAPHUAHTBI OTBETOB:
1) B 4 pa3a; 2) B 3 paza; 3) 5 pasa; 4) 2 pas.
CocTaBuTesb: ( ¢ ST 7 E.B. SlkoBnesa

MuHHCTEPCTBO HAYKH U BBICIIETO 0Opa3oBanus Poccuiickoit denepannu
HwmxHexaMcknii XUMHAKO-TEXHOJIOTUIECKUH HHCTUTYT ((prima)
(henepa’sbHOTO TOCYIaPCTBEHHOTO OFOKETHOTO 00pa30BaTEIbHOTO YUPEIKACHHS BBICIIEI0 00pa30BaHus
«Ka3zaHckuil HalMOHAILHBIN HCCIIEI0BATEIbCKUI TEXHOJIOTHUECKUN YHUBEPCUTET
Dakynemem Texnonocuueckuti
Luxn ¢uzuxo—mamemamuueckux OUCyunium

Hanpasnenue noaroroku: 18.03.01 «XuMuyeckasi TEXHOJIOTUSAY
Tpo¢punb:_XUMUYECKask TEXHOJIOTHS OPTaHUYECKUX BEIIeCTB; XUMUYECKas TEXHOJIOT s BBICOKOMOJICKYIISIPHBIX COSTMHEHUN; XUMU-
YyecKask TEXHOJIOTHSI IPUPOIHBIX DHEPTOHOCHTENEH M YIIEPOJIHBIX MaTEPHAIIOB

Cemectp 1
YTBEPXIAIO
3aB.qukiaoM OMJ] % " T.IMakycepa
01.03.2021 r.
JK3aMeHallMOHHBIN OmaeT Ne 24

1. pvorcunnuiii masmuux.

2. Vpasnenus cocmoanus. [lonamue uoeanvnozo 2aza. I azosvie 3aKoHbl.

3. Onexmpuueckuti mox. Cuna u niomHocms moka.

4. Buibepume 0dun eapuanm omsema
CpenHsst KHHETHYECKas SHEPTHsl MOJICKYJI ra3a mpHu Temmeparype T 3aBHCHT OT MX CTPYKTYPBI, YTO CBSI3aHO C BO3-
MOJKHOCTBIO Pa3iIMYHBIX BHJIOB IBUKCHHS aTOMOB B MOJIEKyJe. [Ipu yCIOBHH, YTO UMEIOT MECTO TOJBKO IOCTYIIa-
TEJNBHOE U BPAIIaTeILHOE JIBIKCHHE, CPEIHS SHepris Moiekyl azorta (N2) paBHa...
BAPUAHTBI OTBETOB:

1) 3, +; 2L 3) O, +; HT.
SKT KT SKT SKT

CocTaBuTensb: T e E.B. SlkoBnesa



MuHICTEpPCTBO HAyKH U BHICIIEro oopasoBanus Poccuiickoit denepanm
HipkHekaMCKUH XMMUKO-TEXHOJIOTHYECKIH HHCTUTYT ((HIHA)
(henepaabHOTO rOCYIapCTBEHHOTO OIOKETHOTO 00pa30BaTEIbHOTO YIPEXKICHHUS BHICIIIETO 00pa30BaHUs
«Ka3zanckuil HallMOHAIBHBIN HCCIIEN0BATEIbCKUN TEXHOIOIMUECKUN YHUBEPCUTET»
Daxynemem Texunonozuyeckuii
Luxn gusuxo—mamemamuyeckux OUCYUNIUH
Hanpasnenue noarorosku: 18.03.01 «XuMuyeckast TEXHOJIOTUSAY
IIpodmns:_XUMUYECKas TEXHOJIOIMsl OPraHUYECKUX BEIECTB; XUMUUECKasd TEXHOJIOIHs BEICOKOMOJICKYIAPHBIX COSAUHEHNUN; X1MU-

HeCKas TEXHOJIOTUSA NMPUPOAHBIX 3HG[ZFOHOCI/IT€H€ﬁ U YIJIEPOAHBIX MAaTEPUAIOB

Cemectp 1
YTBEPXIAIO
3as.ukinom OMJ] & F " T.I Makycesa
01.03.2021 r.
IK3aMeHaIMOHHBIH OmteT Ne 25

1. Dusuueckuii u mamemamuyeckui MasmHUKU.
2. Peanvuvie 2azvl. Ypasuenue Ban-dep-Baanvca.
3.  Daekmpocmamuueckoe noie u e2o nanpsajicennocims. Cuniosble IUHUU.
4, Buibepume 00un eapuanm omeema

T 5 [pouecc n3o0paxkeHHbIH Ha prcyHke B koopauHartax (T,S), rue S — sHTpomus, ABIsETCS

BAPUAHTBI OTBETOB:

1) aguabaTHBIM CIKATHEM ;
2)M30XOPHBIM HAarPEBaHHEM;

3) u300apHBIM paclIPEHHUEM;

4) H30TEPMHUYCCKUM PACIIHPECHHEM.

(&)

=.B. SIkoBneBa

CocraBuTesb: ( S,

MuHHCTEPCTBO HAYKH U BBICIIETO 0Opa3oBanus Poccuiickoit dexepamun
HwmxHekaMCKuii XUMHUKO-TEXHOIOTUYCCKUH HHCTUTYT ((rran)
(henepa’sbHOTO TOCYIaPCTBEHHOTO OFOKETHOTO 00pa30BaTEIbHOTO YUPEIKACHHS BBICIIEIO 00pa30BaHus
«Ka3zaHCckuil HalMOHAJILHBIN HCCIIEI0BATEILCKUI TEXHOJIOTHUECKUN YHUBEPCUTETY
Dakynemem Texnonocuueckuti
Huxn gpuzuxo—mamemamuseckux OUCYUNIUH

Hanpasnenue noaroroku: 18.03.01 «XuMuyeckast TEXHOJIOTUSY

Tpoduns:_XuMuUecKasi TEXHOJIOTHS OPTaHNYECKHUX BEIIECTB; X UMHUYECKasi TEXHOJIOTHS BRICOKOMOJICKYIISIPHBIX COSAMHEHUN; XUMU-
YecKas TEXHOJIOTHS MMPUPOIHBIX IHEPTOHOCHUTEIICH U YIJICPOJIHBIX MaTEPHAIIOB

Cemectp_1
YTBEPXIAIO
3ap.mkiom OGMJ] & T.I'.MakyceBa
01.03.2021 r.
JK3aMeHallMOHHBIN OnaeT Ne 26
1. Duepeus capmonuueckux xonebanuil.
2. Buympennss snepausi peaibHo20 2a3d.
3. Cmoponnue cunvl. Inexmpoosudicyuas cuia u HanpsajiceHue.
4. Buibepume 0dun eapuanm omeema

Ha (P,V)-nmarpamme n3o6pakeH nukiandeckuii npomnecc. Ha ygactkax DA-AB temmepaty-

KR — NS A S pa...

| BAPUAHTBI OTBETOB:
Al B
2r : 1) noBbIimaercs;
] 2) na DA — noBbimaercsi, Ha AB - moHmxkaeTcs;
[T Di e1— IC 3) nonmkaercs;
i 4) na DA — nonmxkaercsi, Ha AB - noBbImaercs.

CocraBuTesb: g E.B. Slkosnea



MuHICTEpPCTBO HAyKH U BHICIIEro oopasoBanus Poccuiickoit denepanm
HirkHexkaMCKUH XMMUKO-TEXHOJIOTHYECKIH HHCTUTYT ((uTia)

(henepa’sbHOTO TOCYIAPCTBEHHOTO OFOKETHOTO 00pa30BaTEIFHOTO YUPEIKACHHS BBICIIEIO 00pa30BaHHs
«KazaHckuill HaMOHAJIBLHBIN HCCIIEI0BATEIbCKUI TEXHOJIOTHUECKUN YHUBEPCUTETY

Daxynemem Texunonozuyeckuii
Luxn gusuxo—mamemamuyeckux OUCYUNIUH

Hanpasnenue noarorosku: 18.03.01 «XuMuyeckast TEXHOJIOTUSAY
IMpoduis:_XUMUYECKas TEXHOJIOTUSI OPTaHMYECKHUX BEIIECTB; XUMUYECKAs TEXHOJIOTUS BHICOKOMOJICKYJIIPHBIX COSAMHCHUMN; X MMH-

HeCKas TEXHOJIOTUSA NMPUPOAHBIX 3HG[ZFOHOCI/IT€H€I‘;I U YIJIEPOAHBIX MAaTEPUAIOB

Cemectp 1

=

YTBEPXJIAIO

-

3as.ukinom OMJ] & F " T.I Makycesa
01.03.2021 r.

IK3aMeHAIMOHHbIH OuteT Ne 27

3amvxa10u4ue Konebanus.

IIpumenenue nepsozo 3axona mepModuHaMuKu K u306apull€CKOMV U U30MepmMudeCcKomy npoyeccy. Aouaba-

muyeckuil npoyecc.

Tlomenyuan snexkmpocmamuyecko2o nojs. IKGUNOMeEeHUUATIbHbLE NOBEPXHOCTL.

Bulbepume ooun eapuanm omeema

Ouznyeckuil MasTHUK COBEpIIAeT KOJIeOaHUst BOKPYT OCH, Ipoxosiueil uepe3 1.0 neprnexau-
KYJIIpDHO IUIOCKOCTH PHUCYHKa. [IJI1 MaHHOTO IOJIOKEHUS MasSTHUKA MOMEHT CHIBI TSDKECTH
HarpasJeH ...

BAPUAHTBI OTBETOB:

1) ot Hac HepIEHANKYIAPHO TIOCKOCTH PUCYHKA;

2) BBepX B IUNIOCKOCTH PHCYHKA;

3) BHU3 B INIOCKOCTH PUCYHKA ;

4) X HaM NIePHEHAUKYISPHO IUIOCKOCTH PUCYHKA.

CocTaBuTeb: ( e 4 E.B. SlkoBnesa

MuHHCTEPCTBO HAYKH U BBICIIETO 0Opa3oBanus Poccuiickoit dexepamun
HwmxHexaMcKknii XUMHUKO-TEXHOJIOTUIECKUH HHCTUTYT ((prima)

(hemepa’IbHOTO TOCYIAPCTBEHHOTO OFOKETHOTO 00pa30BaTENFHOTO YUPEIKACHHS BEICIIEr0 0Opa3oBaHUs
«KazaHckuil HalMOHAJIBLHBIN HCCIIE10BATEIbCKUI TEXHOJIOTHUECKUN YHUBEPCUTET

Dakynomem Texnonocuueckuii
Lukn Quzuxo—mamemamuyeckux OUCYUNIUH

Hanpasnenune noarorosku: 18.03.01 «XuMuveckast TEXHOJIOTUSA»
Tpodunb:_XuUMUUECKask TEXHOJIOTHS OPTaHUYECKUX BEIIECTB; XUMUYECKas TEXHOJIOTHUSI BEICOKOMOJEKYJISPHBIX COSTMHEHUH; XUMHU-

YECKasg TEXHOJIOTHUA TPUPOJTHBIX 3H6|2I‘OHOCI/IT€H€I71 1 YIJICPOAHBIX MAaTEPHUATIOB

Cemectp 1

1.
2.
3.
4.

YTBEPXJIAIO

3aB.mmkiioM GM/J] % " T.IMakycea
01.03.2021 r.

JK3aMeHalMOHHBIN OmaeT Ne 28

BblHV.?lC()eHHble xonebanus. Pezonanc.

Hep@bllj 3dKOH mEI?MOOMHLlMMKu U e20 npumeHeHue K u30xXopuiecKomy npoueccy.

Buvi600 3axona Oma 8 pamkax Kiaccuyeckou meopuu.

Buibepume ooun sapuanm omeema

Ipu pacueTe MOMEHTOB MHEPIMH Tella OTHOCHUTENBLHO OCeil, He
MPOXOJANIMX Yepe3 IEHTP Macc, MCHONB3YIT Teopemy IlITeii-
Hepa. Ecnu och BpameHuss TOHKOTO KOJIbIIA TIEPEHECTH U3 LICH-
Tpa Macc Ha paccTosiude 2R (pHuc.), TO MOMEHT MHEPLIUH OTHO-
CUTEJILHO HOBOM OCH YBEIIUYUTCA B ...

BAPUAHTBI OTBETOB:
1) B 4 pa3a; 2) B 3 pasa; 3) 5 pasa; 4) 2 pas.

CocraBuTesb: ( D E.B. SlkoBnesa



MunucTepcTBO HayKu U Beiciiero oopasosanus Poccuiickoit denepanuu
HmxHekaMCKUN XMMUKO-TEXHOJIOTHIECKANA HHCTUTYT ((prtrain)
benepaibHOro rocyAapCTBEHHOTO OIO/I)KETHOTO 00pa30BaTEIbHOTO YUPEKACHUS
BBICIIIETO 00pa30BaHuUs
«Ka3zaHCcKkuil HalMOHAJIbHBIN UCCIIEIOBATEbCKUN TEXHOJIOTUYECKUN YHUBEPCUTET
Daxynomem Texnonocuveckuil
Luxn puzuko—mamemamuueckux OUCYUNIUH

Hanpasnenue noarotoBku: 18.03.01 «Xumuyeckas TEXHOJIOTHSD)

[Tpoduns: Xumudeckasi TEXHOJIOTUSL OPTAaHUYECKUX BEIIECTB; XUMHUYECKas TEXHOIO-
T'Usl BBICOKOMOJIEKYJISIDHBIX COCAMHECHUM; XMMHMYCSCKAST TEXHOJIOTHS IPHUPOIHBIX
SHEPrOHOCUTEIICH U YIIIEPOIHBIX MaTEPHAIOB

KPUTEPUU
OLICHKHU 3HAHUI CTYIeHTOB Ha 3k3ameHe (1 cemecTp)

MakcumanbHOE KOJU4ecTBO 0asioB 3a sk3ameH 40:

10 GanyoB 3a MEpBBIA BOIIPOC,

10 GansoB 3a BTOpPOH,

10 GanyoB 3a TpeTuid BOIpoc,

10 GamioB 3a 4yeTBEPTHIM BOMPOC, MPEJCTABICHHBIN B BUE PACUETHOIO 3a]1a-

HUA.
MUuHUMAIBHOE KOJIMYECTBO 0AJIOB 34 DK3aMeH 24.

B kaxzaom Ounere 3 TeopeTnueckux Bompoca U 1 pacuetHoe 3amanue. [lpu
pPELIEHUH PACUETHOTO 33JaHUsl TEOPETUYECKHE MPEANOCHUIKH PacKpbiBaTh 00s3a-
TEJBHO.

3a oTBET Ha @omnpoc BbICTaBisieTcs cTyAeHTY9 < R< 10 6annoe, ecnu cry-
JICHT:

- TIOKa3aJj IIyOOKHe U BCECTOPOHHUE 3HAHMSI MO BOMPOCY OMIIeTa B COOTBET-
CTBUHM C y4eOHOU MporpaMMoOi, OCHOBHOM U JIOTIOJHUTEILHON JIUTEpaTypoid, TpeOo-
BaHUH K BBIMOJIHCHHIO COOTBETCTBYIOIIMX (hH3HUECKUX 3aKOHOB (5,4 < R<5,8);

- CaMOCTOSATENHHO, JIOTUYECKH CTPOMHO M TMOCIIEIOBATEILHO M3JaraeT yueo-
HBII MaTepHall, JEMOHCTPHUPYsI YMEHUE aHATU3UPOBATh Pa3IMUHbIC HAYYHBIC B3TJIs-
JIIbl, apTYMEHTUPOBAHHO OTCTaMBaTh COOCTBeHHYIO mo3uiuio (1,2 < R< 1,4);

- TBOPYECKH CBSI3BIBAET TCOPETHUECKHE MOJOXKEHHS ¢ mpakTukoi (1,2 < R<
1,4);

- o0amaeT KynbTypoii peun (1,2 <R< 1,4).

3a OTBET Ha gonpoc BhIcTaBisieTCs cTyAeHTY 8 < R< 9 6annoe, ecnu cTyneHT:

- MOKa3bIBAET TBEP/bIC U JOCTATOYHO IMOJIHbIE 3HAHUS MO BOMPOCY Omiiera B
COOTBETCTBUH C y4e€OHOW MPOrpaMMOii, YBEpEHHO OPUEHTHUPYETCS B OCHOBHOM JIH-
Teparype, 3HaeT TpeOboBaHus K pusnuyeckum 3akoHam (5,0 < R< 5,4);



- CaMOCTOSITENIHO M TOCIIEJ0BATEIFHO M3JIaraeT yueOHbId MaTepual, Mpe-
IPUHUMAET TONBITKA aHAIM3UPOBATh PA3JIMYHbIC HAYYHBIC B3MIAILI H 00OOCHOBATH
COOCTBEHHYIO TMO3HIIHIO, IPU 3TOM JOIyCKaeT He3HaunTeabHbie ommoku (1,0 < R<
1,2);

- YMEET CBSI3BIBATh TCOPETUUCCKUE TMOJOKEHHUS C MPAKTHICCKOW IESITEIBHO-
cteio (1,0 <R< 1,2);

- oTIIM9aeTcs pa3BuToit peusio (1,0 <R<1,2).

3a OTBET Ha 60NPOC BHICTABISIETCS CTYACHTY 6 < R< 8 6a1106, ecnu cTyeHT:

- TOKa3bIBaeT TBEPJbIC 3HAHUS IO BOMPOCY OMIIETa B COOTBETCTBUHU C yueO-
HOW TIPOTpaMMOii, OPUEHTUPYETCS JIUIITh B HEKOTOPBIX JUTEPATYPHBIX UCTOUYHUKAX,
3HAeT OTICNIbHBIC TpeOOBaHus K pusnueckum 3akoHam (3,0 < R< 4,0);

- y4eOHBII MaTepual u3jaraeT pernpoayKTUBHO, AOMyCKasi HEKOTOPBIE OIITHO-
ku (0,75 <R< 1,0);

- TMPEANPUHUMAET MOMBITKH aHAJU3UPOBATh PA3IUYHBIC HAYYHBIC B3TJISIHI,
000CHOBaTh COOCTBEHHYIO MO3UIIMIO MO TpeboBaHuto mpenoaasarens (0,75 < R<
1,0);

- C TPYJIOM yMEET YCTaHOBHTH CBS3b TEOPETHUCCKHUX TOJOKCHUHA C MPAKTH-
koit (0,75 <R< 1,0);

- peub He BCer/ia JIOTHyHa | rocieaoparenbHa (0,75 < R< 1,0).

3a OTBET Ha 60NPOC BHICTABISIETCA CTYyIeHTY R< 66ain086, ecnv CTYIEHT:

- ICMOHCTPHPYET HE3HAHHE OCHOBHBIX MOJIOXKEHHI Bompoca ouiera (R< 3);

- HE OPUEHTHPYETCS B OCHOBHBIX JINTEPATYPHBIX UcTOUHKKAX (R< 0,75);

- He 3HaeT TpeOOBaHMI K COOTBETCTBYIOIIMM ¢u3nueckuM 3akoHaMm (R<
0,75);

- HE B COCTOSIHUM JIaTh CaMOCTOSITEJIbHBIA OTBET Ha BOIPOCH], 0OOCHOBATh
coocTBeHnyto nosummio (R< 0,75);

- HE yMEET YCTaHaBIMBAaTh CBSI3b TEOPETHUCCKHUX IOJIOKEHUN C MPAKTHUKON
(R<0,75);

- peub c1a0o0 pa3BuTa U MayoBbipasuteabHa (R< 0,75).



MuHICTEpPCTBO HAyKH U BHICIIEro oopasoBanus Poccuiickoit denepanm
HipkHekaMCKUH XMMUKO-TEXHOJIOTHYECKIH HHCTUTYT ((HIHAI)
(henepaIbHOTO rOCYIapCTBEHHOTO OIOKETHOTO 00pa30BaTeNILHOTO YIPEXKICHHS BRICIIEr0 00pa30BaHuUs
«Ka3aHckuil HallMOHANBHBIN UCCIIEA0BATENbCKUI TEXHOIOIMYECKUN YHUBEPCUTET»
Daxynemem Texunonozuyeckuii

Lukn ¢pusuxo—mamemamuueckux OUCYUnIUH
Hanpasnenue noarorosku: 18.03.01 «XuMuyeckast TEXHOJIOTUSAY

Hpodmm,: XuMHuYecKasi TEXHOJIOTHSI OPraHNYECKUX BEIECTB; X UMHYECKasi TEXHOJIOTHSI BBICOKOMOJICKYIISIPHBIX COSIMHCHUN; XUMU-
HeCKas TEXHOJIOTUSA NMPUPOAHBIX 3HG|ZFOHOCI/IT€H€I‘;I U YIJIEPOAHBIX MAaTEPUAIOB

Cemectp 2
YTBEPXJIAIO
3as.uuknom OM/I % " T.I.Makycesa
01.03.2021 .
IK3aMeHAUMOHHBIH OueT Ne 1
1. Maeuumnoe none. Maznumuas unoyxyus. 3axon Amnepa.
2.  Cosepemennvle npedcmasieHus 0 ceeme.
3. Tennosoe uznyuenue. 3axon Kupxzoga.

4. Bulbepume 0dun eapuanm omeema
Peaxnust pacnaga mpoToHa 1o cxeme p—oettv+vT
HEBO3MOXKHA. JTO SIBIISIETCS CIECICTBUEM HEBBIITOJIHEHHS 3aKOHA COXPAHCHHUS. . .
a) JIGNTOHHOTO 3apsiaa
0) PIIEKTPHUIECKOTO 3apsaa
B) CHMHOBOT'O MOMEHTA UMITyJIbCa

CocTaBuTesb: ( e 4 E.B. SlkoBnesa

MuHHCTEepCTBO HAyKH M BEICIIET0 oOpazoBanus Poccuiickoit ®eneparmm
HwmxHexaMcKknii XUMHUKO-TEXHOJIOTUIECKUH HHCTUTYT ((priman)
(hemepa’IbHOTO TOCYIAPCTBEHHOTO OFOHKETHOTO 00Pa30BaTEIbHOTO YUPEKACHHS BEICIIEI0 0Opa3oBaHUs
«KazaHckuil HAMOHATIBHBIN HCCIEN0BATENbCKUN TEXHOIOTMUECKUN YHUBEPCUTET
Dakynemem Texnonocuueckuii

Luxn ¢uzuxo—mamemamuueckux OUCyunium
Hanpasnenune noarorosku: 18.03.01 «XuMuveckast TEXHOJIOTUSAY

Hpo(iJPIJH;: XuMHUYecKasi TEXHOJIOTHS OPraHNYECKUX BEIECTB; X MMHUYECKasi TEXHOJIOTHSI BEICOKOMOJICKYIISIPHBIX COSAMHEHMI; XUMU-
YECKas TEXHOJIOTHUA TPUPOJTHBIX 3H6|2I‘OHOCI/IT€H€ﬁ 1 YIJICPOAHBIX MAaTEPHUATIOB

Cemectp 2
YTBEPXIAIO
3ap.uukiom OMJI & T.I'.MakyceBa
01.03.2021 r.
JK3aMeHAHMOHHBII OuiteT Ne 2

1. Hoaynposoonuxu. Co6cmeennas u npumechas nposoouMochib.

2.  OcHogHble 3aKOHbL 2C0MEMPULECKOI ONMUKIL.

3. 3axomvi uznyuenus abconoOmHo YepHo20 meid.

4. Buibepume 0dun sapuanm omeema

DNEKTPOH JIOKAJTN30BaH B MPOCTPAHCTBE B pefenax A X = 1 MkM. YuuTsiBasi, 4To octosiHHas [Inanka h
=1,05+10 3*]Isxec, a Macca anextpona M = 9,1+10"3! xr, HeonpeneneHHOCTH cKOpPOCTH A Vy (B M/C) COCTaB-
JISIET HE MEHEE. ..

a) 115

6) 0,115

B) 8,7

CocraBuTesb: e 7 E.B. Slkosnea



MuUHUCTEPCTBO HAyKH U BhIcIIero oOpazoBanus Poccuiickoit denepauun
HwxHexaMcKkuii XUMHUKO-TEXHOJIOTUIECKUH HHCTUTYT ((rima)
(henepa’sbHOTO TOCYIAPCTBEHHOTO OFO/KETHOTO 00pa30BaTEIFHOTO YUPEIKACHHS BBICIIEIO 00pa30BaHHUs
«KazaHckuil HaMOHAJIBLHBIN HCCIIEI0BATEIbCKUI TEXHOJIOIMUECKUN YHUBEPCUTET
@akynemem Texnonocuueckuii
Lukn ¢pusuxo—mamemamuueckux OUCYunIuK
Hanpasnenue noarorosku: 18.03.01 «XuMuyeckast TEXHOJIOTUSAY
[poduis: XUMHUYECKasi TEXHOJIOTHSI OPTaHMYECKHUX BEIIECTB; X UMUYECKask TEXHOJIOTHS BRICOKOMOJICKYIISIPHBIX COSTMHEHUH; X MU~

HeCKas TEXHOJIOTUSA MPHUPOAHBIX 3HG[ZFOHOCI/IT€H€I‘;I 1 YIJIEPOAHBIX MATEPUAJIOB

Cemectp 2
. YTBEPKIAIO
3aB.ukiaoM OMJ] % " T.IMakycepa
01.03.2021 r.
OK3aMeHAUHOHHBII OmteT Ne 3

1. Tpaucgopmamop. uepaus masnumnozo nois.

2. Bw1600 3axona nperomnenus ceema.

3.  Domosnexmpuueckuii spghexm.

4. Buibepume 0dun sapuanm omeema

Ha pucynke n300pakeHbl cTallMOHAapHBIE OPOUTHI aTOMa BOJOPOJA COMIACHO MOJe-
1u bopa, a Taxoke yCIOBHO M300pakeHbI IEPeX0bl 3JEKTPOHA ¢ OAHOM cTaluoHap-
HOW OpOUTHI Ha JPYTYIO, CONPOBOKAAIOIINECS N3TyUYeHHEM KBaHTa JHEPrHU. B yiib-
TpaHoIEeTOBON 00JIACTH CIIEKTpa 3TU Mepexopl Aal0T ceputo JlaliMaHa, B BUIUMOM
— ceputo bambmepa, B mH(pakpacHOUH — ceputo [lamena. HamOompmredr wactoTe
KBaHTa B cepuu JlaliMaHa COOTBETCTBYET MEPEXO. ..

BAPUAHTbI OTBETOB:

1) n=5—->n=2; 2)n=5—->n=1;
3)n=3—->n=2; 4dn=4->n=3.
=3 CocraBuTelb: ( ¥ e S = E.B. Slkosnepa

MuHHCTEPCTBO HAYKH U BBICIIETO 0Opa3oBanus Poccuiickoit dexepamun
HwxHekaMCKuii XUMHUKO-TEXHOIOTUICCKUI HHCTUTYT ((riran)
(henepa’sbHOTO TOCYAaPCTBEHHOTO OFOIKETHOTO 00Pa30BaTEIbHOTO YUPESIKACHHS BBICIIIEro 00pa3oBaHus
«Ka3zaHCckuil HalMOHAJILHBIN HCCIIEI0BATEILCKUI TEXHOJIOTHUECKUN YHUBEPCUTET
Dakynomem Texnonocuueckuti
Huxn gpuzuxo—mamemamuseckux OUCYUNIUH

Hanpasnenue noaroroku: 18.03.01 «XuMuyeckast TEXHOJIOTUS

Tpoduns: XMMHUIECcKas TEXHOJIOTHSI OPTaHUYECKUX BEIIECTB; X MMHYECKAasi TEXHOJIOTHS BBICOKOMOJIEKYIISIPHBIX COCTMHECHUN; X IMH-
YecKas TeXHOJIOTHS MMPUPOIHBIX IHEPTOHOCHUTEIICH U YIJICPOJIHBIX MaTEPHAIIOB

Cemectp 2
_ YTBEPXIAIO
3aB.qukiaoM OMJ] % " T.IMakycea
01.03.2021 .
IK3aMeHAIMOHHBbIH OnjieT Ne 4
1. [ua- u napamacnemuxu. Peppomaznemuxu u ux c6oucmad.
2. Touxue nunsvl. Ilocmpoenue u300paxicenus npeomMenos ¢ ROMOWbIO JUH3.
3. Popmyna iinwmerina ons enewnezo omospdexma. Macca u umnynoc pomona.
4.  Bwibepume o0un sapuanm omsema

Ha pucynke nokaszansl HanpasiieHus najaroniero ¢oroHa (y), paccestHaoro ¢oroHa (y’) U
anekTpoHa otaaudu (€). Yrox paccesaus 90°, HampaBieHUE ABMKEHUS JJIEKTPOHA OTJAYH

— =)
COCTABJISET C HAMPABICHHEM MAJAloMmero GOToHa yromx ¥ =30
Horo ¢orona P; , TO UMITYJIbC 3JIEKTPOHA OT/Ja4H PaBEH. ..

. Eciu umnynsc paccesin-

BAPUAHTBI OTBETOB:
D3P, 2243, 2P 4) P

P

CocTaBuTeb: ( S E.B. SlkoBnesa



MuHHCTEpCTBO HAYKH U BhICIIET0o oOpa3oBanus Poccuiickoii denepauuu
HwxHexaMcKkuii XUMHUKO-TEXHOJIOTUIECKUH HHCTUTYT ((rima)
(henepa’sbHOTO TOCYIAPCTBEHHOTO OFO/KETHOTO 00pa30BaTEIFHOTO YUPEIKACHHS BBICIIEIO 00pa30BaHHUs
«KazaHckuil HaMOHAJIBHBIN HCCIIEI0BATEIbCKUI TEXHOJIOTHUECKUN YHUBEPCUTETY
@akynemem Texnonocuueckuii

Lukn ¢pusuxo—mamemamuueckux OUCYunIuUH
Hanpasnenue noarorosku: 18.03.01 «XuMuyeckast TEXHOJIOTUSAY

Hpodmm,: XuMHuYecKas TEXHOJIOTHSI OPraHNYECKIX BEIECTB; X UMHYECKAsi TEXHOJIOTHSI BLICOKOMOJICKYJIIPHBIX COCTMHCHUN; XUMU-
HeCKas TEXHOJIOTUSA MPHUPOAHBIX 3HG|ZFOHOCI/IT€H€I71 U YIJIEPOAHLIX MAaTEPUAIOB

Cemectp 2
YTBEPXJIAIO
3as.uuknom OM/JI J’ﬁ"’ " T.I.Makycesa
01.03.2021 r.
IK3aMeHAUOHHBIH OnJieT Ne 5
1. 3axon Buo-Casapa-Jlannacca.
2. Ocnosnbie homomempuyeckue 6eaIu4unbl.
3. Ceemosoe oasnenue. Ipdexm Komnmona.
4, Buibepume ooun eapuanm omeema

BeposiTHOCTE 0OHAPYKUTH AJIEKTPOH Ha y4acTke (a,b) 0JJHOMEPHOr0 MOTEHIMAIBHOTO SIHKAa ¢ OECKOHEYHO BBICO-
b

W= Im dx
b KHMH CTEHKaMHU BBIYHCIISETCS 10 (Gopmyrie a , e @ _ mnornocts BEPOSITHOCTH,
ompenensaeMas b4 -pynkuueit. Ecnu hd -QyHKUIMS UMeeT BHJ, YKa3aHHBIH Ha PUCYHKE, TO
! ] EL <x <L
\ | BEPOSITHOCTh OOHAPYKUTH DIIEKTPOH HA y4acTKe & paBHa...
I I
I I
I : BAPUAHTBI OTBETOB:
o 1 5 L 123 2) 3; 3 1L; 4 L.
5 3 8 8 2 4
CocTaBuTelb: ( e ; 7 E.B. SIkoBnesa

MuHHCTEPCTBO HAYKH U BBICIIETO 0Opa3oBanus Poccuiickoit dexepamun
HwmxHexaMcKknii XUMHAKO-TEXHOJIOTUIECKUH HHCTUTYT ((prman)
(hemepaIbHOTO TOCYIAPCTBEHHOTO OFOKETHOTO 00pa30BaTENFHOTO YUPEIKACHHS BEICIIEr0 0Opa3oBaHUs
«Ka3zaHckuil HallMOHANBHBIN UCCIIEA0BATENbCKUI TEXHOIOIMYECKUI YHUBEPCUTET»
Dakynemem Texnonocuueckuti

Luxn ¢uzuxo—mamemamuueckux OUCyunium
Hanpasnenune noarorosku: 18.03.01 «XuMuveckast TEXHOJIOTUSAY

Tpopuns: XUMHUYECKas TEXHOJIOTHS OPTaHUYEeCKHUX BEIECTB; XUMUYECKas TEXHOJIOTHS BEICOKOMOJICKYISIPHBIX COSIMHEHUH; X MMH-
gecKas TEXHOJIOTHSI IPUPOIHBIX YHEPTOHOCUTEICH M YIIIEPOJAHBIX MaTEPHAIOB

Cemectp 2
_ YTBEPXIAIO
3aB.uukioM ®MJI J’ﬁ" T.I . Makycesa
01.03.2021 r.
JK3aMeHAUUOHHBII OueT Neb
1. JHeiicmeue macnumnozo nons na mox. Cuna Amnepa. 3axon Amnepa.
2. Kocepenmmuocmv u MOHOXPOMOMUYHOCH C8EMOBLIX 60aH. Mumepdepenyus ceema.
3. Mooens amoma Pezepcopoa. Ilocmynamet Bopa.
4, Buibepume 0dun sapuanm omeema

Ha pucynke nokazana opuenmayus 6ekmopos Hanpsiicennocmu snekmpuueckozo (E ) u maenumnozo (H ) noneii ¢
9eKMpOMAZHUMHOU 601He. Bexmop nnomnocmu nomoka snep2uu 31eKmpomMazHUmMHo20 noJjis OpUeHmMUpOSaH 6 Hanpas-

JIEHUU...

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

CocraBuTesb: o 7 E.B. SlkoBnesa

\ V=/ P R i



MuHHCTEpCTBO HAYKH U BhICIIET0o oOpa3oBanus Poccuiickoii denepauuu
HwmxHexaMckuii XUMHKO- TEXHOJIOTUIECKUI HHCTUTYT ((prITra)
(henepa’sbHOTO TOCYIAPCTBEHHOTO OFO/KETHOTO 00pa30BaTEIFHOTO YUPEIKACHHS BBICIIEIO 00pa30BaHHUs
«KazaHckuil HaMOHAJIBLHBIN HCCIIEI0BATEIbCKUI TEXHOJIOIMUECKUN YHUBEPCUTET
@akynemem Texnonocuueckuii
Lukn ¢pusuxo—mamemamuueckux OUCYunIuUH
Hamnpasnenue noarorosku: 18.03.01 «Xumuueckas TEXHOIOTUD)
[poduis: XUMHUYECKasi TEXHOJIOTHSI OPTaHMYECKHUX BEIIECTB; X UMUYECKask TEXHOJIOTHS BRICOKOMOJICKYIISIPHBIX COSTMHEHUH; X MU~

HeCKas TEXHOJIOTUSA MPHUPOAHBIX 3HG[ZFOHOCI/IT€H€I‘;I U YIJIEPOAHLIX MAaTEPUAIOB

Cemectp 2
. YTBEPXJIAIO
3aB.ukiaoM OMJ] % " T.IMakycepa
01.03.2021 r.
IK3aMeHAUMOHHBIH OuteT Ne 7
1. Cuna Jlopenya.
2. Memooul HabarodeHus unmep@eperyuy ceema.
3.  Teopus cmpoenus amoma 800opoda no Bopy. Qudpaxyua muxpouacmuy. Boaust de Bpoiins.
4. Buibepume odun eapuanm omeema.

Ecmn 3a4YCPHCHHYIO IJIACTUHKY, Ha KOTOPYIO MMaJAacT CBCT, 3daMCHUTL Ha 3CPKaJIbHYIO TOH Ke ionragn, To CBE-
TOBOC JaBJICHUC. ..

BAPUAHTHBI OTBETOB:
1) ocraHeTCs HEU3MEHHBIM;
2) ymeHbmmTCS B 2 pasa;
3) yBemuumTes B 2 pasa.
CocTaBUTEb: ( € S - 7 E.B. SIlkosnesa

MuHHCTEepCTBO HAyKH M BEICIIET0 oOpazoBanus Poccuiickoit ®eneparmm
HwmxHexaMcKknii XUMHUKO-TEXHOJIOTUIECKUH HHCTUTYT ((priman)
(hemepa’IbHOTO TOCYIAPCTBEHHOTO OFOHKETHOTO 00Pa30BaTEIbHOTO YUPEKACHHS BEICIIEI0 0Opa3oBaHUs
«KazaHckuil HallMOHAJIBLHBIN HCCIIe10BaTEIbCKUIM TEXHOJIOTHUECKUN YHUBEPCUTET
Dakynemem Texnonocuueckuii
Lukn Quzuxo—mamemamuyeckux OUCYUNIUH
Hanpasnenune noarorosku: 18.03.01 «XuMuveckast TEXHOJIOTUSAY
Tpodums: XuMHUYECKas TEXHOJIOIHs OPraHMYECKUX BEIECTB; XMMUYECKasi TEXHOJOIHs BEICOKOMOJIEKYJIAPHBIX coeIMHEeHUN; X1MU-

YECKasg TEXHOJIOTHUA TPUPOJTHBIX 3H6|2I‘OHOCI/IT€H€I71 1 YIJICPOAHBIX MAaTEPHUATIOB

Cemectp 2
_ YTBEPXIAIO
3ap.uukiom OMJI & T.I'.MakyceBa
01.03.2021 r.
JK3aMeHAMOHHBI Ouiter Ne 8
1. Teopema Iaycca ons macnumiozo noas.
2. HUumepgpepenyus ceema 6 moHKux nieHKax.
3.  Coommowenue neonpedenennocmeii I eiizenbepaa.
4, Buibepume ooun sapuanm omsema. Nmerotcs 4 PELISTKU C Pa3THYHBIMK OCTOSHHBIMU d, OCBEII[AEMbIC OTHIM U

TEM ’k€ MOHOXPOMATHIECKUM H3TydeHHEM Pa3IMIHON HHTEHCHBHOCTH. KaKkoil puCYHOK MILTIOCTpHpPYET MOJI0KEHUE
[JIaBHBIX MAKCHMYMOB, CO3/[aBa€MbIX AU(PPAKIIMOHHON PEIICTKOM ¢ HANMEHb el MocTOsTHHOI pemeTku? (J — HHTEH-

CHUBHOCTH CBETa, P yroJ TUQpaKIun).

BAPUAHTBI OTBETOB:
1 J

=

_’]_) 04 03 02 41 0] 01 02 a3 04 =mL12) 4 03 03 -0 0 02 03 0% siw3) o4 a3 02 01 0 81 by 03 0 e
1

CocraBuTesb: ( D E.B. SlkoBnesa



MuHHCTEpCTBO HAYKH U BhICIIET0o oOpa3oBanus Poccuiickoii denepauuu
HwxHexaMcKkuii XUMHUKO-TEXHOJIOTUIECKUH HHCTUTYT ((rima)
(henepa’sbHOTO TOCYIAPCTBEHHOTO OFOKETHOTO 00pa30BaTEIFHOTO YIPEKICHUS BEICIIETO 00pa30BaHMs
«KazaHckuil HaMOHAJIBLHBIN HCCIIEI0BATEIbCKUI TEXHOJIOIMUECKUN YHUBEPCUTET
@akynemem Texnonocuueckuii
Lukn ¢pusuxo—mamemamuueckux OUCYunIuUH

Hanpasnenue noarorosku: 18.03.01 «XuMuyeckast TEXHOJIOTUSAY
[poduis: XUMHUYECKasi TEXHOJIOTHSI OPTAHMYECKHIX BEIIECTB; X UMUYECKAss TEXHOJIOTHS BBICOKOMOJICKYJIIPHBIX COSTMHEHUN; X MMH-

HeCKas TEXHOJIOTUSA MPHUPOAHBIX 3HG[ZFOHOCI/IT€H€ﬁ U YIJIEPOAHLIX MAaTEPUAIOB

Cemectp 2
YTBEPXJIAIO
3aB.ukiaoM OMJ] J’ﬁ"’ " T.IMakycepa
01.03.2021 r.
IK3aMeHAUOHHBIH OnieT Ne 9
1. Asnenue snexmpomaerumnoi undykyuu. 3axon Papades — Maxcsenna
2. Ipumenenue unmeppepenyuu.
3. Boanosas ¢pyuKyus u ee cmamucmuieckuli CMulCi.
4. Buibepume 0dun sapuanm omseema. Ha pucyuke npedcmasiena 3a6Uctumocis MAZHUNHO20 NONOKA, NPOHU3bIEAIOUle-
20 HeKOMOpbIll 3aMKHYmMbll KOHMYp, om epemenu. I/[C uHOyKyuu He 603HUKAEm HA UHMeP8Ae...
@, B6
a1 )
1
1
2| |
1 1 1
1 1 1
1 1 1
1 1 1
T 7 Y L6t
ABCDE ! !
20 |
1
1
1
-4 BapualiTel oTBETOB:
1)B; 2)A;
3)C; 4)D; 5) E.
CocTaBuTeb: 2P a7 E.B. flkoBnesa

MuHHCTEepCTBO HAyKH U BEICIIero oopasoBanus Poccuiickoit deneparym
HwmxHexaMcknii XUMHUKO-TEXHOJIOTUIECKUH HHCTUTYT ((prima)
(hemepaIbHOTO TOCYIAPCTBEHHOTO OIOKETHOTO 00pa30BaTEIFHOTO YUPEKACHHS BEICIIEr0 0Opa3oBaHHUs
«KazaHckuil HaMOHAJIBLHBIN HCCIIe10BATEIbCKUI TEXHOJIOTHUECKUN YHUBEPCUTET
Dakynomem Texnonocuueckuii
Lukn Qusuxo—mamemamuyeckux OUCYUNIUH

Hanpasnenune noarorosku: 18.03.01 «XuMuveckast TEXHOJIOTUSAY
Tpopuns: XUMHUYECKas TEXHOJIOTHSI OPraHUYECKUX BEIECTB; XUMUYECKas TEXHOJIOTUSI BLICOKOMOJICKYIISIPHBIX COEIMHEHUH; XUMHU-

YECKasg TEXHOJIOTHUA TPUPOJTHBIX 3H6|2FOHOCI/IT€H€I71 1 YIJICPOAHBIX MAaTEPHUATIOB

Cemectp 2
_ YTBEPXIAIO
3aB.uukinoM OMJI J’ﬁ" T.I . Makycesa
01.03.2021 r.
JK3aMeHAHOHHBII OuiteT Ne 10
1.  Huovkmusnocme. Camoundykyus. Bzaumnas undykuyus.
2. Huppaxyus ceema. Ipunyun Ltoticenca-Ppenens.
3.  Vpasuenue ILlpedunzepa.
4. Buibepume o0un sapuanm omeema
Ha pucynke nmoka3aHa KpuBasi 3aBUCHUMOCTH CTIIEKTPaJIbHOW TUNIOTHOCTH YHEpreTHUe-
i 8000 K CKOH CBETHMOCTH a0COJIIOTHO YEPHOTo Tena OT UHBI BoHbI mpu T=6000K. Ecnu
\ TEeMIIepaTypy Tella YMEHBIIUTE B 2 pa3a, TO SHEPreTHYecKask CBeTUMOCTh aOCOIIOT-
: HO YEpHOI'0O TeJla YMEHBIIUTCS. .
| BAPUAHTBI OTBETOB:
: 1) B 16 pa3a; 2) B 8 paza; 3) B4 pasa; 4) B 2 pasa.
I
I . =
500 P EM CocTaBuTelib: oL R R E.B. SlkoBnesa




MuHHCTEpCTBO HAYKH U BhICIIET0o oOpa3oBanus Poccuiickoii denepauuu
HwxHexaMcKkuii XUMHUKO-TEXHOJIOTUIECKUH HHCTUTYT ((rima)
(henepa’sbHOTO TOCYIAPCTBEHHOTO OFO/KETHOTO 00pa30BaTEIFHOTO YUPEIKACHHS BBICIIEIO 00pa30BaHHUs
«KazaHckuil HaMOHAJIBLHBIN HCCIIEI0BATEIbCKUI TEXHOJIOIMUECKUN YHUBEPCUTET
@akynemem Texnonocuueckuii

Lukn ¢pusuxo—mamemamuueckux OUCYunIuUH
Hanpasnenue noarorosku: 18.03.01 «XuMuyeckast TEXHOJIOTUSAY

Hpodmm,: XuMudeckas TEXHOJIOTHSI OPraHNYECKIX BEIECTB; X UMHUIECKAsi TEXHOJIOTHSI BBICOKOMOJICKYJIIPHBIX COCTMHCHUN; X MH-

YecKasi TeXHOJIOT sl IPUPOJIHBIX SHEPTOHOCUTENIEH U YIIIEPOIHBIX MaTepUaioB
Cemectp 2

YTBEPXKJIAIO

3as.uuknom OM/JI J’ﬁ"’ " T.I.Makycesa
01.03.2021 1.
IK3aMeHAMOHHBIH OuyteT Ne 11,

Boinyorcoennulii a1ekmpomazHumuble KoneOanusl.

ObocHosanue npsamoauneinocmu pacnpocmpanenust cgema. 3ouvt Openest.

1
2
3. Obwue ceedenus 06 amomax u A0pax.
4

Buibepume odun sapuanm omsema. Ilonnas cucmema ypasnenuii Makceenna 0s 31eKmMpOMASHUMHOZ0 NOJISL UMEEm GUO:

il 17843 DdS = [odV
gretlaes prees

- = - ap| = = =
j‘Hdl=J‘ j+EdS j‘BdS =0
iy & &

Crenyrommas cucTeMa ypaBHEHHUH CTIpaBeInBa A1l HEPEMEHHOTO IEKTPOMATrHUTHOTO HOJIS ...

- = 3]_3) - =
j‘EdlZ—J‘EdS deSZO
o S = 1) B OTCYTCTBHE 3apsSKEHHBIX Tl H TOKOB TIPOBOIMMOCTH;
2) TIpH HAMYMH 3aPAKEHHBIX TeJl ¥ TOKOB IIPOBOIMMOCTH;
N
B - 3 3
fHAT = BB—?ds {Bds =0
(L =) ® 3) B OTCYTCTBHE 3apSKEHHBIX TEI;

4) B OTCYTCTBHE TOKOB IIPOBOANMOCTH.

CocTaBuTenb: e A E.B. flkonea

MuHHCTEepCTBO HAyKH U BEICIIero oopasoBanus Poccuiickoii deneparym
HwxHekaMcKnii XUMHUKO-TEXHOIOTUYCCKUH HHCTUTYT ((riran)
(enepaabHOTO rOCYIapCTBEHHOTO OFOJDKETHOTO 00pa30BaTEeIbHOTO YUPEKICHUSI BBICIIIETO 00pa30BaHUs
«KazaHckuil HalMOHAJIBLHBIN HCCIIE10BATEIbCKUI TEXHOJIOTHUECKUN YHUBEPCUTET
Dakynemem Texnonocuueckuii
Lukn ¢husuxo—mamemamuueckux OUCYUNIUH

Hanpasnenue noaroroku: 18.03.01 «XuMuyeckasi TEXHOJIOTUSAY

Tpodums: XuMHUYECKas TEXHOJIOTHsI OPraHMYECKUX BEIIECTB; XMMUYECKasi TEXHOJIOI s BICOKOMOJICKYJISIPHBIX COeAMHEHUHN; XUMHU-
geckas TeXHOJIOIHMs NPUPOJIHBIX SJHEPIOHOCUTEIEH U YITICPOIHBIX MATEPUaIOB

Cemectp 2
YTBEPXIAIO
3ap.mkiom OMJ] & T.I'.MakyceBa
01.03.2021 r.
JK3aMeHAIHOHHBIH omter Ne 12

1. Macrummstii momernm saexmponos u amooe.
2.  Judparyus ceema om 0dnoii wen.
3. Duepeus cessu. Jegpexm maccevt s0pa.
4.  Buibepume 0dun sapuanm omeema .CranmonapubiM ypaBHenuem lllpeaunrepa ajis 2I€KTpOHA B BOJOPOIONOT00HOM HOHE SIBIISICTCS

ypaBHEHHE ...

BAPUAHTDBI OTBETOB:

2 2
2m 8 d 2
A+ —(E+——w=0 ;”+_2E¢;:0
1) A Argr 2)dx"  h :
2 2.2
d 2 Mok X 2m
VP E 0 Ap+ " Ew=0
2 2 2 2
3) dx b3 4) #

CocraBuTesb: g E.B. Slkosnea



MuHICTEpPCTBO HAyKH U BHICIIEro oopasoBanus Poccuiickoit denepanm
HwxHexaMcKkuii XUMHAKO-TEXHOJIOTUIECKUA HHCTUTYT ((rima)
(henepa’sbHOTO TOCYIAPCTBEHHOTO OFO/KETHOTO 00pa30BaTEILHOTO YUPEIKACHHS BBICIIEIO 0Opa3oBaHHs
«KazaHckuill HaMOHAJIBLHBIN HCCIIEI0BATEIbCKUI TEXHOJIOTHUECKUN YHUBEPCUTETY
Daxynemem Texunonozuyeckuii
Lukn ¢pusuxo—mamemamuueckux OUCYUnIUH
Hampasnenue noarorosku: 18.03.01 «Xumuueckas TEXHOIOTUD)
[poduis: XUMHUYECKasi TEXHOJIOTHSI OPTaHMYECKHUX BEIIECTB; X UMUYECKasl TEXHOJIOTHS BBICOKOMOJICKYIISIPHBIX COSTMHEHUH; X MU~

HeCKas TEXHOJIOTUSA NMPUPOAHBIX 3HG[ZFOHOCI/IT€H€ﬁ U YIJIEPOAHBIX MAaTEPUAIOB

Cemectp 2
. VYTBEPXIAIO
3aB.ukiaom OMJ] J’ﬁ"’ " T.IMakycea
01.03.2021 r.
OK3aMeHAlHOHHbII OuieT Ne 13
1. Konebamenvmuiii konmyp.
2. Paspewarowas cnocobHocmb onmu4eckux npubopos.
3.  Ecmecmeennas paduoakmusHocmo. a, B, ¥ — uziyuenus.
4. .Bwibepume odun eapuanm omeema

Ha pucyHke noka3aHbl HampasieHus nanarouero gorona (y), paccesHHoro ¢portoHa (y’) u
aNIeKTpoHa oThaa4M (€). Yron paccesHus 90°, HanpaBieHHE ABWXKCHUS BIICKTPOHA OTIAYH

— =]
COCTaBJIACT C HAMpABJICHUEM Majaaroiero GoToHa yroi =30 . Ecniu umnynsc paccesiH-
HOTO (POTOHA P; , TO AIMITYJIbC JIEKTPOHA OTAAYH PABEH. ..
BAPUAHTBI OTBETOB: l)ZP;; 2) 2\/5 P; ; 3)\/§ P(’p; 4) P;.
CocTaBuTeb: ( . Ao 7~ E.B. SIkosnea
MuHHCTEepCTBO HAyKH U BEICIIero oopasoBanus Poccuiickoit deneparym
HwmxHexaMcknii XUMHAKO-TEXHOJIOTUIECKUH HHCTUTYT ((prima)
(hemepaIbHOTO TOCYIAPCTBEHHOTO OFOKETHOTO 00pa30BaTENFHOTO YUPEKACHHS BEICIIEr0 0Opa3oBaHUs
«KazaHckuil HaMOHAJIBLHBIN HCCIIe10BATENbCKUI TEXHOJIOTHUECKUN YHUBEPCUTET
Dakynomem Texnonocuueckuil
Luxn ¢uzuxo—mamemamuueckux OUCyunium
Hanpasnenune noarorosku: 18.03.01 «XuMudeckast TEXHOJIOTUSAY
Tpoduns:
Cemectp 2
YTBEPXJIAIO
3ap.uukiom OMJI & T.I'.MakyceBa
01.03.2021 r.
IK3aMeHAUMOHHBbIH Ouiter Ne 14
1. Ocuosvi 30un01i nposodumocmu meepdvix me.
2. Hugpaxyuonnas pewemxa.
3. 3axouwi paduoaxmuenozo pacnada.
4. .Bwibepume odun eapuanm omeema

TTonoskeHne aToMa yrilepojia B KPUCTATIIHYECKON PEIIETKe aIMa3a OTPE/ENeHo ¢ MOrpenHocThio Ax = 5-101 M. Yuursr-

_ -34
Basi, 4TO moctosiHHas [lnaHka h =105-10 Jxc- ¢ , a Macca atoma yriaepoaa m = 1,99-10-% kr, neonpeeneHHOCTh
ckopocTH AVx ero TemIoBOro ABMKEHUS (B M/C) COCTaBISIET HE MEHEE. ..
BAPUAHTBI OTBETOB:
1) 9,43 -10%3; 2) 0,943; 3) 1,06; 4)106.

CocTaBuTeb: s E.B. flkoBnesa



MuHHCTEpCTBO HAYKH U BhICIIET0o oOpa3oBanus Poccuiickoii denepauuu
HwxHexaMcKkuii XUMHUKO-TEXHOJIOTUIECKUH HHCTUTYT ((rima)
(henepa’sbHOTO TOCYIAPCTBEHHOTO OFO/KETHOTO 00pa30BaTEIFHOTO YUPEIKACHHS BBICIIEIO 00pa30BaHHUs
«KazaHckuil HaMOHAJIBLHBIN HCCIIEI0BATEIbCKUI TEXHOJIOIMUECKUN YHUBEPCUTET
@akynemem Texnonocuueckuii
UMKJZ dmsuxof/wame,wamultecxux ()MCL;MI'UZMH

Hanpasnenue noarorosku: 18.03.01 «XuMuyeckast TEXHOJIOTUSAY

Hpodmm,: XuMudeckas TEXHOJIOTHSI OPraHNYECKIX BEIECTB; X UMHUIECKAsi TEXHOJIOTHSI BBICOKOMOJICKYJIIPHBIX COCIMHCHUN; X MU~

HeCKas TEXHOJIOTUSA NMPHUPOAHBIX 3HG[ZFOHOCI/IT€H€I‘;I U YIJIEPOAHBIX MAaTEPUAIOB

Cemectp 2
YTBEPXJIAIO
3ap.uukiom ®MJI & F" T.I.MakyceBa
01.03.2021 r.
OK3aMeHAIHOHHBLIIH omiteT Ne 15
1. Duepeus macnummnozo nons.
2. [ucnepcus ceema.
3. Bpemennvie xapaxmepucmuxu paduoaxmusHo20 pacnaod.
4. Buwibepume o0un sapuanm omsema

[pu mageHny cBeTa U3 BO3yXa Ha JUAIICKTPUK OTPaKCHHBIH JTyd TOJHOCTHIO MOJISIPU30BaH MpH yriie maaeHus 60 rpary-
coB. [Ipu 3TOM IPETOMIIEHHBIH JIyd COCTaBIISIET C HOPMAJIBIO YTOII. ..

BAPUAHTBI OTBETOB:

1) 30°; 2) 90°; 3) 60°; 4) 45°.

CocTaBUTEb: 3 E.B. SIkosnega

A
YO T

MuHHCTEepCTBO HAyKH M BEICIIETo oOpazoBanus Poccuiickoit ®eneparmn
HwxHekaMCKuii XUMUKO-TEXHOJIOTUICCKUH HHCTUTYT ((rman)
(enepaabHOTO rOCYIapCTBEHHOTO OFOJDKETHOTO 00pa30BaTEIbHOTO YUPEXKICHHUS BBICIIEro 00pa30BaHUs
«KazaHckuil HallMOHAJILHBIN HCCIIE0BATEIbCKUIM TEXHOJIOTHUECKUN YHUBEPCUTET
Dakynomem Texnonocuueckuil
Luxn gusuxo—mamemamuyeckux OUCYUNIUH

Hanpasnenue noaroroku: 18.03.01 «XuMuyeckasi TEXHOJIOTUSY

Hpo(iJPIJH;I XuMHUYecKas TEXHOJIOTHSI OPraHMYECKUX BEIIECTB; X UMHUYECKAsi TEXHOJIOTHS BBICOKOMOJICKYJISPHBIX COCIMHCHUN; X UMH-

YecKas TeXHOJIOTHS MMPUPOIHBIX IHEPTOHOCHUTEIICH U YIJICPOIHBIX MaTEPHAIIOB

Cemectp 2

~ YTBEPXJAIO
3ap.mmkiiom OMJI & T.I'.MakyceBa
01.03.2021 r.
JK3aMeHAlHOHHBIIH OuiteT Ne 16
1. Bpawenue pamxu ¢ maznumuom none.
2. Honapuzayus ceema. Ecmecmeennblil 4 nOIAPUZ0EBAHHDLLL CECI.
3. Usmepenue paduoakmueno2o uznyyenus.
4. Boibepume 0dun sapuanm omeema
S P d £ [Mpu nepexoax 371€KTPOHA B ATOME C OJHOTO YPOBHS Ha IPYToii 3aKOH COXpaHe-
g _— 7 HUSI MOMCHTA UMITYJIbCA HAKJIAJAbIBACT OIIPEACIICHHBIC OIPaHUTYCHUSA (HpaBI/IHO oT-
3 Oopa). B sHepreTuueckoM CrieKTpe aTomMa BoJopoia (pucC.) 3anpeuieHHbLM Tiepe-
: XOJIOM SIBJISICTCSL. ..
BAPUAHTHBI OTBETOB:
2 — 1)4f — 3d: 2) 4s — 3p;
3)3p-2s; 4) 3s — 2s.

T

-.B. SIkoBsieBa

CocraBuTesb:




d
u
d

MuHHCTEpCTBO HAYKH U BhICIIET0o oOpa3oBanus Poccuiickoii denepauuu
HipkHekaMCKUH XMMUKO-TEXHOJIOTHYECKIH HHCTUTYT ((HIIHAI)

(henepa’sbHOTO TOCYIAPCTBEHHOTO OFOKETHOTO 00pa30BaTEIFHOTO YIPEKICHUS BEICIIETO 00pa30BaHMs

«KazaHckuil HaMOHAJIBLHBIN HCCIIEI0BATEIbCKUI TEXHOJIOIMUECKUN YHUBEPCUTET

Daxynemem Texnonozuueckuii

Lukn ¢pusuxo—mamemamuueckux OUCYunIuUH
Hanpasnenue noarorosku: 18.03.01 «XuMuyeckast TEXHOJIOTUSAY

Hpodmm,: XuMudeckas TEXHOJIOTHSL OPraHUYECKUX BEIIESCTB; XMUMHUYCCKAsi TEXHOJIOTHS BRICOKOMOJICKYIJIIPHBIX COCIMHCHUA; XUMHU-

HeCKas TEXHOJIOTUSA MPHUPOAHBIX 3HG[ZFOHOCI/IT€H€ﬁ U YIJIEPOAHLIX MAaTEPUAIOB

YTBEPXKJIAIO

3as.uuknom OM/JI J’ﬁ"’ " T.I.Makycesa

Cemectp 2
IK3aMeHAIMOHHbIH OmteT Ne 17
1. Cospemennvie npedcmasienus o ceeme.
2.  Honapusamopsl. 3axon Manioca.
3. Hoepuvie peaxyuu. Hckyccmeennas paduoakxmusHoCHb.
4. Bbvibepume 00un sapuanm omsema

01.03.2021 r.

Ha pucyHke moka3aHa KBapKoBas JuarpaMma g _ pacmazia HykIoHa. JTa

1(111 AuarpamMma COOTBETCTBYCT pCaKIUu ...
u § BAPUAHTBI OTBETOB:

¥ryYy
Y¥rYFrY

l)p—>n+e +ve; 2)n—>n+e +ve;
3)n—>p+e +Ve; 4)p—>p+e +V,
CocraBuTelb: e d

MunnCcTepCcTBO HAYKHU | BHICIIEro oopasoBanus Poccuiickoit dexepanuu
HwmxHexaMcKknii XUMHUKO-TEXHOJIOTUIECKUH HHCTUTYT ((priman)

E.B. SIkoBneBa

(beztepanbﬂoro rocyaapCTBEHHOI'O OI0KETHOTO 06pa3OBaTeJ'ILHOFO YUPEKACHUS BBICHIETO 06pa30BaHI/I$[

«KazaHckuil HalMOHAJILHBIN HCCIIEI0BATEILCKUI TEXHOJIOTHUECKUN YHUBEPCUTET
Dakynemem Texnonocuueckuti

Huxn gpuzuxo—mamemamuseckux OUCYUNIUH
Hanpasnenue noaroroku: 18.03.01 «XuMuyeckasi TEXHOJIOTUSAY

Tpopuns: XUMHUYECKas TEXHOJOTHS OPTaHUIECKHUX BEIIECTB; XUMUYECKas TEXHOJIOTHS BLICOKOMOJICKYIISIPHBIX COSTMHEHUM; XUMH-

YECKas TEXHOJIOTHUA TPUPOIHBIX 3HC|!FOHOCHT6H6ﬁ W YIJICPOJIHBIX MAaTEPUATIOB

YTBEPXJIAIO

3as.muknom OM/I %’” " T.IMaxkycesa

Cemectp 2
OK3aMeHAIHOHHBIH OmteT Ne 18
1. 3axowu Buo-Casapa-Jlannacca
2. Cnocobbl noayuenus noaspu308anHo20 ceemd.
3. Hosumpown. B+ - pacnad. Dnekmpounusiii 3axeam.
4,

01.03.2021 r.

Buvibepume 0dun sapuanm omsema. OnnHa v Ta e TuPpakImoHHAs pENIeTKa OCBENIAeTCs Pa3TUIHBIMU MO-

HOXpPOMATHYCCKUMHU U3TTYUCHUAMU C pa3IMYHbIMU WHTCHCUBHOCTAMM. Kaxkoi PUCYHOK COOTBETCTBYET CITy-

Yalo OCBEILCHHUsI CBETOM HaM0OoJbIIell YacToToi? (J — MHTEHCUBHOCTH CBETa, P yroi Aupakium).

BAPUAHTHBI OTBETOB:

04 03 02 00 0 01 02 03 04 sino-* Y
1) ; 2)

CocraBuTesb: o O & E.B. SlkoBnesa



MuHHCTEpCTBO HAYKH U BhICIIET0o oOpa3oBanus Poccuiickoii denepauuu
HwxHexaMcKkuii XUMHUKO-TEXHOJIOTUIECKUH HHCTUTYT ((rima)
(henepa’sbHOTO TOCYIAPCTBEHHOTO OFO/KETHOTO 00pa30BaTEIFHOTO YUPEIKACHHS BBICIIEIO 00pa30BaHHUs
«KazaHckuil HaMOHAJIBLHBIN HCCIIEI0BATEIbCKUI TEXHOJIOIMUECKUN YHUBEPCUTET
@akynemem Texnonocuueckuii
Lukn ¢pusuxo—mamemamuueckux OUCYUnIUH
Hanpasnenue noarorosku: 18.03.01 «XuMuyeckast TEXHOJIOTUSAY
[poduis: XUMHUYECKasi TEXHOJIOTHSI OPTaHMYECKHUX BEIIECTB; X UMUYECKask TEXHOJIOTHS BRICOKOMOJICKYIISIPHBIX COSTMHEHUH; X MU~

HeCKas TEXHOJIOTUSA MPHUPOAHBIX 3HG[ZFOHOCI/IT€H€ﬁ U YIJIEPOAHLIX MAaTEPUAIOB

Cemectp 2
YTBEPKIAIO
3as.uuknom OM/JI J’ﬁ"’ " T.I.Makycesa
01.03.2021 r.
OK3aMeHAlMOHHBII Ouier Ne 19

1. TIpancgopmamop. Duepus maznummno2o noas.

2. Ipumenenue unmeppepenyuu.

3.  Peaxyus oenenus. Llennas peaxyus.

4. Buibepume 00un sapuanm omeema
TTonoxeHue MbUIMHKK Maccoii M = 10" Kr MOXHO YCTaHOBHTB C HEONPENEIEHHOCTEI0 Ax = 0,1 MKM. YUHTHIBAs, YTO MOCTOSHHAS
A=1,0510" - ¢

Ilnanka , HEOTpeNeNIeHHOCTh ckopocTu AVx (B M/c) OyzeT He MeHee. ..
BAPUAHTbBI OTBETOB:
1) 1,05 -10%% 2) 1,05 .10 3) 1,05 -1077; 4) 1,05 -10°%8,
CocraBuresb: ¥ e —— ; 7 E.B. SlkoBnesa

MUHHCTEPCTBO HAYKH U BBICIIETO 00pa3oBanus Poccuiickoit denepanun
HwxHekaMCKuii XUMHUKO-TEXHOJIOTUICCKUH HHCTUTYT ((riran)
(henepa’sbHOTO TOCYIaPCTBEHHOTO OFOKETHOTO 00pa30BaTEIbHOTO YUPEIKACHHS BBICIIECIO 0Opa3oBaHus
«KazaHCckuil HalMOHAJILHBIN HCCIIEI0BATEILCKUI TEXHOJIOTHUECKUN YHUBEPCUTETY
Dakynemem Texnonocuueckuii
Lukn ¢husuxo—mamemamuueckux OUCYUNIUH
Hanpasnenue noaroroku: 18.03.01 «XuMuyeckasi TEXHOJIOTUSAY
Tpopuns: XUMHUYECKas TEXHOJIOTHSI OPraHUYECKUX BEIECTB; XUMUYECKas TEXHOJIOTUSI BBICOKOMOJICKYIISIPHBIX COEIMHEHUH; XUMHU-
YecKas TeXHOJIOTHS MMPUPOIHBIX IHEPTOHOCHUTEIICH U YIJICPOJIHBIX MaTEPHAIIOB
Cemectp 2

YTBEPXJAIO

3aB.ukiaoM OMJ] J’ﬁ"’ " T.IMakycea
01.03.2021 r.
JK3aMeHAHOHHBIIH OmteT Ne 20
1. Teopema I'aycca Onsd MA2HUIMHO20 NOJIA.
2. Hudpaxyuonnas pewemxa.

3. Hoepnwiti peaxmop

4. Bowibepume 0dun 8apuanm omeema
Ha myTu ecrecTBEeHHOro CBETa MOMEIIEHBI JIBE IUIACTHHKUA TypMa-
mHa. [locime MpoX0XkKIeHHS TUTACTHHKHA 1 CBET MOIHOCTHIO MOJISIPH-
30BaH. Ecnu J1 u J, — MHTEHCHMBHOCTH CBeTa, MPOLIEAIIEro Iula-
cTHKH 1 ¥ 2 COOTBETCTBEHHO, M YroyI Mexay HanpasieHusimu OO
n 0’0’ ¢ =30° 10 J1 uJ> CBI3aHBI COOTHOIICHHUEM ...

BAPHAHTBI OTBETOB: 1)], = {: 23, =045 3)

3 1
J2 2131’4) T2 =5

CocTaBuTesb: R e il E.B. SlkoBnesa



MuHHCTEpCTBO HAYKH U BhICIIET0o oOpa3oBanus Poccuiickoii denepauuu
HwxHekaMCKnil XUMHAKO-TEXHOJIOTUICCKUH HHCTUTYT ((rutan)
(henepa’sbHOTO TOCYIAPCTBEHHOTO OFO/KETHOTO 00pa30BaTEIFHOTO YUPEIKACHHS BBICIIEIO 00pa30BaHHUs
«KazaHckuil HaMOHAJIBLHBIN HCCIIEI0BATEIbCKUI TEXHOJIOIMUECKUN YHUBEPCUTET
@akynemem Texnonocuueckuii

Lukn ¢pusuxo—mamemamuueckux OUCYunIuUH
Hanpasnenue noarorosku: 18.03.01 «XuMuyeckast TEXHOJIOTUSAY

Hpodmm,: XuMudeckas TEXHOJIOTHSI OPraHNYECKIX BEIECTB; X UMHUIECKAsi TEXHOJIOTHSI BBICOKOMOJICKYJIIPHBIX COCTMHCHUN; X MH-
HeCKas TEXHOJIOTUSA MPHUPOAHBIX 3HG|ZFOHOCI/IT€H€ﬁ U YIJIEPOAHLIX MAaTEPUAIOB

Cemectp 2
YTBEPKIAIO
3aB.ukiaoM OMJ] J’ﬁ"’ " T.IMakycepa
01.03.2021 r.
OK3aMeHAlMOHHbII OuJier Ne 21
1. Bpawenue pamku 8 MAZHUMHOM NOJe.
2. Memoowsi Habrdenus unmepgepenyuu ceema.
3. Peaxyus cunmesa. Tepmosdepnas peakyusi.
4. Buibepume 0dun sapuanm omeema
BeposarHocTh 00HAPYKUTH AIIEKTPOH Ha ydacTke (a,b) 0JHOMEPHOTO TMOTCHIHAIBLHOTO SIIH-
b
W= Im dx
¥ Ka C OCCKOHEYHO BBICOKUMH CTCHKaMHU BBIYHCISICTCS MO (hopMmyJe a , rie
IUIOTHOCTH BEPOSTHOCTH, OTIpeIeseMast b -pynkmueit. Ecmmn b4 -QyHKIINS IMEeT B, YKa-
I 1 : L<x<L
: : 3aHHBIH Ha PUCYHKE, TO BEPOSATHOCTh OOHAPYKUTH HJICKTPOH Ha ydacTke & ' paB-
| I Ha...
) I
| !
0 L . L BAPHAHTHI OTBETOB: 1) 5; 2)1:3)1; 4)3
3 3 8 4 2 8
CocTaBUTE/b: e E.B. SlkoBnepa

MuHHCTEPCTBO HAYKH U BBICIIETO 0Opa3oBanms Poccuiickoit dexepamun
HwmxHexaMcknii XUMHAKO-TEXHOJIOTUIECKUH HHCTUTYT ((prima)
(henepa’sbHOTO TOCYIaPCTBEHHOTO OFOKETHOTO 00pa30BaTEIbHOTO YUPEIKACHHS BBICIIEI0 00pa30BaHus
«Ka3zaHckuil HalMOHAILHBIN HCCIIEI0BATEIbCKUI TEXHOJIOTHUECKUN YHUBEPCUTET
Dakynemem Texnonocuueckuti
Huxn ¢puzuxo—mamemamuseckux OUCYUNIUH
Hanpasnenue noaroroku: 18.03.01 «XuMuyeckasi TEXHOJIOTUSAY

Tpopuns: XUMHUYECKas TEXHOJIOTHS OPTaHUYECKHUX BEIIECTB; XUMUYECKas TEXHOJIOTHS BLICOKOMOJICKYIISIPHBIX COSTMHEHUI; XUMH-
YecKas TEXHOJIOTHSI TPUPOIHBIX YHEPTOHOCUTEIICH U YIIIEPOJAHBIX MaTepHaIoB

Cemectp 2
YTBEPXIAIO
3aB.ukiaoM OMJ] J’ﬁ"’ " T.IMakycepa
01.03.2021 r.
JK3aMeHAIHOHHBIIH omteT Ne 22

1. Hua- u napamacnemuxu. @eppomasHemuku u ux c60UCmad.

2. Bbi600 3ax0oHa npeiomieHus ceema.

3. Tunwl g3aumoleticmsus d1emMenmapublx yacmuy. 3aKkoHbl U3Ny4eHus abCoIOMHO YepHO20 med.

4. Bulbepume 0dun sapuanm omseema

Ha PUCYHKE IOKaszaHa KpuBasg 3aBUCHUMOCTU CHeKT'paHBHOﬁ IIJIOTHOCTHU SHEPTCTU-

Lt oK 9eCKOl CBETHMOCTH abCOMIOTHO YEPHOTO TeNla OT AMHHEI BoTHEI Ipu T=6000K. Ec-
I JIM TEMIIEpATypy TeJla YMEHBUIUTL B 2 pasa, TO SHEPreTUYecKas CBETUMOCThL abco-
: JIFOTHO YEPHOT'O TeJIA YMEHBIIUTCSL. .
| BAPUAHTBI OTBETOB:
: 1) B 16 pa3a; 2) B 2 paza; 3) B 8 pasa; 4) B 4 pasa.
I
I .
500 A . HM

CocTaBUTEb: R e il E.B. SlkoBnesa



MuHuCcTEpCTBO HAYKH U BhICIIEro 0Opa3oBaHus Poccuiickoit @enepanuu
HuxHexkaMCKUil XUMHUKO-TEXHOJIOITMUECKUN UHCTUTYT ((uiuan)
(beaepanbHOro rocy1apCTBEHHOIO OIOAKETHOTO 00pa30BaTEIbHOIO YUPEKICHUS
BBICILIET0 00pa30BaHMs
«Kazanckuii HaMOHAJIBHBIN UCCIIEN0BATEIBCKUIM TEXHOIOTMYECKUI YHUBEPCUTET
@Daxynomem Texnonocuveckuil
Lukn gpuzuxo-wamemamuueckux OUCYUnIuH

Hanpagnenune noaroroBku: 18.03.01 «Xumuyeckas TEXHOJIOTHS
[Tpoduns: Xumudeckasi TEXHOJIOTUSL OPTAaHUYECKUX BEIIECTB; XUMHUYECKas TEXHOIO-

IT'Usl  BBICOKOMOJICKVIISIPHBIX COCIMHECHHM; XHMMHUYECKas TEXHOJIOTHUS IIPUPOIHBIX

3H€DFOH0CHTCJ’I€I‘/II U YIJICPOAHBIX MATCPHUAJIOB

KPUTEPUU
OLICHKM 3HAHMH CTYJAEHTOB Ha JK3aMeHe (2 cemecTp)

MakcumanbHOE KOTU4ecTBO 0asioB 3a sk3ameH 40:

10 GansoB 3a MEpPBBIA BOIIPOC,

10 GansoB 3a BTOpOH,

10 GanyoB 3a TpeTuid BOIpoc,

10 6anyoB 3a 4yeTBEPTHI BONPOC, MPEACTABICHHBIN B BUIE PaCYETHOTO 3a/1a-

HH:.

B kaxzaom Ounere 3 Teopernueckux Bompoca U 1 pacuetHoe 3ananue. [Ipu
PELIEHUH PACUETHOTO 33JaHUsl TEOPETUYECKHE MPEANOCHUIKH PacKpbiBaTh 00s3a-
TEJBHO.

3a oTBET Ha @omnpoc BuICTaBisieTcs cTyAeHTY9 < R< 10 6annoe, ecnu cry-
JICHT:

- MOKa3aJl TNIyOOKHWE U BCECTOPOHHUE 3HAHUS IO BOIPOCY OUieTa B COOTBET-
CTBUHM C y4eOHOU MporpaMMoOi, OCHOBHOM U JIOTIOJHUTEILHON JIUTEpaTypoid, TpeOo-
BaHUH K BBIMOJIHCHHIO COOTBETCTBYIOIMIMX (hU3HUECKUX 3aKOHOB (5,4 < R<5,8);

- CaMOCTOSITEJIbHO, JIOTUUECKH CTPOMHO U TOCJIECNOBATEIBHO U3JIaraeT y4eo-
HBIM MaTepHall, IEMOHCTPHUPYS YMEHUE aHATU3UPOBATh PA3INIHBIC HAYYHBIC B3TJIs-
JIbl, apIYMEHTHPOBAHHO OTCTaMBaTh COOCTBeHHYIO mo3uiuio (1,2 < R< 1,4);

- TBOPYECKU CBA3BIBAET TEOPETUUECKUE MOJIOkKEHUA ¢ npakTukon (1,2 < R<
1,4);

- o0amaet KynbTypoii peun (1,2 <R< 1,4).

3a OTBET Ha gonpoc BbIcTaBisieTCs cTyAeHTY 8 < R< 9 6annoe, ecnu cTyneHT:

- MIOKAa3bIBAET TBEP/bIC U JOCTATOYHO IOJIHbIE 3HAHUS MO BOMpOCY Oumiiera B
COOTBETCTBUM C YYEOHOW MPOrpaMMoil, yBEpEeHHO OPUEHTUPYETCS B OCHOBHOM JIH-
Teparype, 3HaeT TpeboBaHus K pusnuueckum 3akoHam (5,0 < R< 5,4);

- CaMOCTOSITEJIBHO W IOCJIE0OBATEIbHO U3JaraeT y4eOHbIl MaTepuai, mpen-
IPUHUMAET MOMBITKUA aHAIM3UPOBATh PA3NUYHBIE HAYUHbIE B3IVIAbI U 0OOCHOBAThH



COOCTBEHHYIO MO3UIIUIO, IPU ATOM JIOMyCKaeT He3HaunTenbHbie omuoku (1,0 < R<
1,2);

- YMEET CBSI3BIBATh TECOPETUUYECCKUE TMOJOKEHHUS C MPAKTHICCKON IESITeIBHO-
ctbio (1,0 <R< 1,2);

- oTIIM9aeTcs pa3BuTon peusio (1,0 <R<1,2).

3a OTBET Ha 8onPoOC BHICTABISETCS CTYACHTY 6 < R< 8 6an106, ecnu CTyeHT:

- MOKa3bIBaeT TBEPJbIC 3HAHUS O BOIPOCY OMIIETa B COOTBETCTBUH C y4eO-
HOW TIPOTpaMMOii, OPUEHTUPYETCS JIUIITh B HEKOTOPBIX JUTEPATYPHBIX UCTOUYHUKAX,
3HAeT OTJCNIbHBIC TpeOOBaHus K pusuueckum 3akoHam (3,0 < R< 4,0);

- y4eOHBII MaTepual u3jaraeT pernpoayKTUBHO, JOMyCKasi HEKOTOPBIE OIITHO-
ku (0,75 <R< 1,0);

- MPEANPUHUMAET TIOMBITKH aHAIM3UPOBATh Pa3IMYHBIC HAYYHBIC B3IJISAIBI,
000CHOBaTh COOCTBEHHYIO MO3UIMIO MO TpeboBaHuto mnpenonasarens (0,75 < R<
1,0);

- C TPYJIOM yMEET YCTAaHOBHTH CBS3b TEOPETHUCCKHUX TMOJIOKCHUHA C TPAKTH-
koit (0,75 <R< 1,0);

- peub He BCer/ia JIOTnyHa | rocieaoparenbHa (0,75 < R< 1,0).

3a OTBET HA 6onpoc BHICTABIsETCS CTyACHTY R< 6 6ainoe, eciv CTyIeHT:

- ICMOHCTPHPYET HE3HAHHE OCHOBHBIX MOJIOXKEHHMI Bompoca ouiera (R< 3);

- HE OPUEHTHPYETCS B OCHOBHBIX JINTEPATYPHBIX UcTOUHKKAX (R< 0,75);

- He 3HaeT TpeOOBaHMI K COOTBETCTBYIOIIMM ¢u3nueckuM 3akoHaM (R<
0,75);

- HE B COCTOSIHUU JIaTh CaMOCTOSITEJIbHBIA OTBET HA BOMPOCHI, 00OCHOBAThH
cobctBeHHyo nosuiuio (R< 0,75);

- HE yMEeT YCTaHaBJIMBATh CBS3b TEOPETHUECKUX IMOJIOKEHUN C MPAKTHUKON
(R<0,75);

- peub c1a0bo0 pa3BuTa U MayioBbipasuteabHa (R< 0,75).



MuHHCTEPCTBO HAyKH U BhICIIEro oopa3zoBanus Poccuiickoit denepanuu
HuxHekaMCKU XUMUKO-TEXHOJIOTUIECKANA MHCTUTYT ((prinain)
beneparTbHOTO TOCYAaPCTBEHHOTO OFOIKETHOTO 00Pa30BaTEILHOTO YUPEKICHHUS
BBICIIIETO 00pa30BaHUs
«Ka3aHCkuil HalIMOHATBHBIA UCCIEN0BATENBCKUN TEXHOJIOTUYECKUN YHUBEPCUTET

@axynvmem TexXHOTOTHYECKUIN

Luxn guzuxo-mamemamuyeckux OUCYUNIuUH

Hanpasnenue noarotoBku: 18.03.01 «Xumuyeckas TEXHOJIOTHSD)

Hpoq)nnb/nporpaMMa: XHUMMYECKasl TEXHOJIOTHS OPraHMYECKHUX BEIISCTB; XMMHYEC-
CKasl TEXHOJOT'HSl BBICOKOMOJICKYJISIDHBIX COCAWHCHMM; XHMMMYECKAsl TEXHOJIOTHS IIpH-
POJHBIX SHEPrOHOCUTEICH U YIIIEPOIHBIX MAaTEPHUAJIOB

KoMIL1eKT TeCcTOBbIX 3anaHm‘i AJIA TIPOBECACHUA TECTUPOBAHMUA 110 pa3jaecjaaM U
HUTOIOBOI'0 TECTUPOBAHUSA

o pucumiinae Pu3uka

PexoMeHnganuu 1o UCIOJIb30BAHUIO

KoMIIeKT TecToBbIX 3aJJaHUI COAEPKUT TECThI JUIsl TEKYLIEro KOHTPOJISI 3HAHUM 110
paszzesiaM U UTOrOBOIO KOHTPOJISl 3HAHWM, YMEHMM U HAaBBIKOB CTYJEHTOB 110 Ba)KHEHUIIUM TEMaM,
u3ydaeMbIM 1o ¢usuke. {1 kaxaol yueOHOH rpynmbl pa3paboTaHO YeThHIPEe BapuaHTa PaBHO-
CJIOHBIX U MapaJljIeNIbHbIX M0 COAEPKAHUIO TECTOB.

Ha BbInosIHEHNE Ka)kK0T0 UTOTOBOT'O TECTA MO AMCLHUIIIMHE PEKOMEHYEM BBLIEISATH
1o 60 MUHYT.

Ilocne mpoBeneHUs TECTUPOBAHMSI CTYAEHTHI CHAIOT HA IPOBEPKY TOJIBKO JIUCT
(6bnmaHk) ¢ oTBeTaMM K 3aaHusAM TecTa. [IpoBepky OJIaHKOB yJOOHO OCYIIECTBISATh, €CIIH OTBETHI
noMelieHsl B Tabuuiy. OLeHKa pe3ylbTaToB JAesTeIbHOCTH CTYJEHTOB IO OTBETaM 00eCreuynuBaeT
ONEepaTUBHOCTb KOHTPOJISL.

BxuttoueHue B TecT 3a/1aHUl «y3KOH HaIpaBIEHHOCTHY», 00ECIIEUNBAIOLIUX POBEPKY
OJIHOM — IBYX €MHUI] HOBbIX 3HAHWM, TO3BOJISIET YBEIMUNUTH KOJIMUECTBO 3aJaHUI TecTa 10 CpaB-
HEHMIO ¢ OOBIYHBIM YCTHBIM OIPOCOM CTYZEHTOB. BMecTe ¢ TeM TecThl He 00ecreunBaroT NpoBep-
Ky BceX BHUJOB (hOPMUPYEMBIX YMEHUH W HaBBIKOB, HAallpUMEp, YMEHHUsI 0OOCHOBBIBATh OTBET, a
3HA4YUT, HE MOTYT 3aMEHUTh YCTHBIH ompoc. [ToaToMy MTOroBoe TeCTHpOBaHME IIEIECOO00Pa3HO
MPOBOAMTD TEPE] SK3aMEHOM JUIsl ONEPATUBHOM JMArHOCTUKHU YCBOCHMSI OCHOBHBIX (PU3NYECKUX
TTOHSATHUH.

1 mpoBepKM WMTOrOBBIX 3HAHMM CTYACHTOB IpeuiaraeTcsi 4 BapHAaHTAa TECTOB.
Kaxaplii TeCT cOCTOUT U3 25 TecTOBBIX 3aiaHnii. Bpems BrinonHeHns tecta 60 MUHYT

OCHOBHOI KOMIUIEKT TECTOBBIX JK3aMEHALMOHHBIX 33JaHUN HAXOJWUTCS B MOIYJIBHOU
00BEKTHO-OPUEHTHPOBAHHOM JUHAMHYECKON yueOHO cpene — MOODLE
(https://moodle.nchti.ru/) u MoxeT ucnoabp30BaThCs KaK IS TEKYIIEro KOHTPOJIS 3HAHHHA MO OT-
JIEJIBHBIM pa3ienaM, Tak 1 UTOTOBOI'O KOHTPOJISI 3HAHUM CTYJEHTOB 10 IUCLHUIIIMHE.

MakcruManbHOE KOJIMYECTBO OajIoB 3a UTOTOBOE TecTupoBaHue 3 Gajia 3a 25 TECTOBBIX
3aJlaHMi, T.€. 32 Ka)KJ0e MPaBUILHO BINOJIHEHHOE TecToBoe 3a1anue 0,12 Ganna.

Jlnist TOro 4ro0bl UTOrOBOE TECTUPOBAHHE CUMTAIOCH CIAHHBIM, HEOOXOJMMO BBIIOJHUTH
ero Ha 2,0 Gana u Bbiie. [Ipy MOBTOPHOM TECTUPOBAHHM B MUTOTOBBIA PEUTHMHI UIET CpPEIHUMA
0aJu1 10 BCEM IOMBITKAM.



https://moodle.nchti.ru/

CTtpykTypa Tecta no ¢puznke

Ne HaumeHoBaHHe pa3mena auc-
Ne zamanusn Tema 3aganus
n/n M ILJIMHDBI
1 O06paboTKa pe3yabTaTOB U3MEPECHUI
23 KuHemaTrka TOYKH M TOCTYMATEIBHOTO IBIIKCHHUS
' TBEPIIOIO Tea
4 Junamuka. 3akoHsl HeroToOHA.
1 MexaHuka
5 JluHaMu4eckre mapaMeTphbl BpamaTeIbHOTO JBHKE-
HUS TBEPJIOTO TeJia
6 JlnHaMuKa BpamaTeIbHOTO IBIDKEHHS. 3aKOHBI CO-
XpaHEHHS B MEXaHUKE
7 CrieranbHas TCOPHSI OTHOCHTEIEHOCTH
8 OCHOBHBIC TIOJIOXKCHHS W TOHATHS MOJICKYIISPHO-
KHHETHYECKON TeOpHH. 3aKOHBI HACATBHOTO Ta3a
MonexynspHas Qu3nKa H Tep-
2 MOJIWHAMHUKa 9 CpeHHHH OHCPIUA MOJICKYJI
10 Bropoe Hauano tepmoguHaMuku. DHTponus. L{ukisl
11 SIBnenus nepeHoca
12 Teopema ['aycca misl 3J€KTPOCTATHIECKOTO TIONS B
BaKyyMe
3 9J‘IeKTpI/I‘IeCTBO YU MarHEeTU3M 13 CBs13b HaNps>KEHHOCTU U MOTCHIIMAJIa
14 DJNEeKTpUIEcKOe U MaTHUTHOE TIOJIC B BEIIECTBE
15 CBoiicTBa ANIEKTPUYECKUX U MAarHUTHBIX TOJIEH
16 Komne6anns. OcHOBHBIEC TOHATHUS U OTIPEICICHUS
17 CrnoxeHre TapMOHMYECKUX KOJIeOaHMA
4 Konebanus u BOJTHBI
18 OHeprust BoiHEL [lepeHOC PHEPTHUU 3JIEKTPOMArHUT-
HOM BONHOM
19 Wnrepdepenuns u nudpaxims cBera
5 BoHOBast 1 KBaHTOBAs ONITHKA 20 [Monspuzanus u AUCIIEpCUs CBeTa
21 TemmoBoe uznydyenue. Poroaddexr
22 Criextp aToMa Bogopoza. [Ipasmio otrbopa
KpanToBas ¢u3uka u (u3MKa KopnyckynsipHO-BOTHOBOH Ayajn3M CBONCTB YaCTHI]
6 aToMa. DJIEMEHTHI SIepHOH (H- 23 BeriectBa. BonHoBast (yukims. COOTHOIICHHE He-
3UKH M (DU3MKH 3JEMEHTapHBIX ompezenenHocrei I'eiizenbepra
JacTuL. 24 VYpasuenus Lpenunarepa (oOmurue cBoWcTBa)
25 DyHaamMeHTalbHbIe B3aUMOIEHCTBUS
Kpurtepnu ouneHkH pe3yJbTaTOB HTOTOBOTO TECTHPOBAHUS:
KonmgecTBo BepHO BBHIIOIHEHHBIX 3aJaHUN 21-25 17-21 13- 17 0-13
3a KaXkJIblil BEpHBI OTBET Ha BOIIPOC 2,52-3,0 2,04-2,52 1,56-2,04 0-1,56
0,126

Oo0pa3en JiucTa 0TBETOB CTY/JEHTA.

Howmep 3apanus

Howmep npaBunsHOTO OTBETA




Bapmnanr - 1
3AJJAHHUE Ne 1.
Y CcTaHOBUTH COOTBETCTBHE MCKAY INpUCTaBKaMU K 0003HaYEHHSIM CANHUL] UBMCPCHUSA U

JECATUYHBIMHU TIOpsiakamMu. Mukpo — (Mk), [Tuko — (), Hano — (1), M — (M), Mera — (M),

Kuio —

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

(1).
BAPUAHTBI OTBETOB:

108
10 -12
10°°
10°3
108
103
3AJJAHUE Ne 2.
Touka M JABHKCTCA 110 CIIMPAJIA C MOCTOSIHHOM IO BEJIUYUHE CKOPOCTBIO B HAITPABJICHHH,

YKa3aHHOM CTPEJIKOM. [Ipn 3TOM BEJIMYHMHA HOPMAaJIbHOI'O YCKOpEHHUS

BAPUAHTBI OTBETOB:
1) yBenuuuBaeTcs
M 2) yMEHbIIAeTCsI
3) He U3MCHSETCS

3AZJAHHUE Ne 3.
KoopaunaTa Tena X MeHseTCs C TedeHHeM BPeMEHH COTIacHO 3akoHy X = 4 + 3t - 5t re

BCe BeMUMHBI BeIpaxkeHbl B CU. Onpeaenure NpoeKnuo YCKOPEHHUs axdTOTO Tea.

1)
2)
3)
4)

1)
2)

3)
4)

BAPUAHTBI OTBETOB:
- 10 m/c?
4 m/c?
- 5 m/c?
3 m/c?
3AJIAHUE Ne 4.

WNHuepuumanbHO#l HAa3bIBAETCS CUCTEMOM OTCUETA ...
BAPUAHTDBI OTBETOB:

B KOTOPOW BBINTOJHAETCS NEPBBIN 3aKk0H HproTOHA

B KOTOPOW BCE MEXAHUUYECKHUE SBJICHUS MPOTEKAIOT OJMHAKOBO IIPU OJMHAKOBBIX HAydallb-
HBIX YCIIOBHSIX

B KOTOPOU BBIMNOJIHIETCS BTOPOM 3akOH HbproTOHA

KOTOpas IBUKETCS PAaBHOMEPHO



3AJAHHUE Ne S.

TonkocTeHHast TpyOKa M KOJBIIO UMEIOT OJUHAKOBBIE Macchl U paauycel (puc.). s ux

MOMECHTOB HHEPLIUU CIIPABEIIINBO COOTHOIIICHHE. ..
C &
R
m
m I K
I
BAPUAHTBI OTBETOB:
1) Ir=Ix
2) >l
3) <k
3AJJAHME Ne 6.

Hlap n moselii muuHAp (TpyOKa), UMEIOIIME OJUHAKOBBIE MAacChl U PaJuycChl, BKaThIBa-
10TCs 0€3 MpoCcKaib3bIBaHUs Ha TOPKY. Eciy HadalibHbIE CKOPOCTH ATUX TeJl OJJUHAKOBBI, TO. ..

BAPUAHTBI OTBETOB:

1) BbIIIE TOJHUMETCS TIOJBIN [IHIHHD

2) BBIIIIE TIOJHUMETCS II1ap
3) oba Tesa MOJHUMYTCS HA OJJHY M TY Y€ BBICOTY

3AIAHME Ne 7.

B cucreme oTCcycTa, JIBI/I)KYIJ_ICI\/iCH CO CKOpPOCTBIO, COI/I3MCpI/IMOI71 CO CKOpPOCTBKO CBCTA

HaOJIroJaercs. . ...

BAPUAHTBI OTBETOB:

1) cokpaieHre pa3MepoB BOJIb HAIIPABICHUS JBHKEHUS
2) yBeJMYEeHHE pa3MepOB BJI0JIb HANIPABIICHUS JBUKEHUS

3) cokpalieHre pa3MepoB B HANIPABICHUH MEPIIEHAUKYISIPHOM JBHKEHHIO
4) yBenuyeHHE pa3MEpOB B HAIIPABJICHUU NEPIIEHANKYISIPHOM ABHKEHUIO

3AJJAHUE Ne 8.

Jli1g uaeanbHOro raza Mexay MOJIeKyJaMu IPUCYTCTBYIOT:



1)
2)
3)
4)

BAPUAHTBI OTBETOB:
CUJIBI IIPUTSKCHUSA
CHJIBI OTTAJIKUBaHUS
Y CUJIBI IPUTSKEHUS, U CUJIBI OTTAJIKUBAHUS OJJHOBPEMEHHO
OTCYTCTBYIOT CHJIbI B3aUMOZCHCTBHUS

3AZJAHHUE Ne 9.

Cpe,I[HSIH KHMHETHYECKasd SHEPrusd MOJICKYJ TIa3da IIpd TEMIICpaType T 3aBUCHUT OT HX

CTPYKTYPbI, YTO CBA3aHO C BO3MOXHOCTHIO PA3JIMUYHBIX BHUJIOB ABHXXCHUSA aTOMOB B MOJICKYIJIC.
[Ipu ycrmoBuu, 4TO UMEIOT MECTO TOJIBKO MOCTYHATEIBbHOE M BPAIaTeIbHOE JBWKEHUE, CPEIHSA
sHeprus Mojekyn azora (N2) paBHa ...

BAPUAHTBI OTBETOB:
—kT
1)
—kT
2)
3
—kT
3) 2
5
—kT
4)
3AJIAHUE Ne 10.
Ha pucynke m3obpaxen nukia Kapao B xoopnunarax (P,V). AnuabGatHoe paciimpeHue
HpOI/ICXOI[I/IT Ha aTaric

v

BAPUAHTDBI OTBETOB:

3AJAHHUE Ne 11

SIBieHHe BHYTPEHHETO TPEHUS UMEET MECTO MPU HAIUYUU TPAJUECHTA ...



BAPUAHTbBI OTBETOB:

1) cKOpOCTH CII0€B KUAKOCTU WM ra3a
2) KOHIICHTPALIUH

3) Temmeparypsl

4) BAEKTPUYECKOTO 3apsiaa

3AJJAHHUE Ne 12

Toveunslit 3apsan +(Q HaXOAUTCSA B IEHTpe chepuyeckoil moBepxHocTH. Eciiu yBenuuTh paanyc

C(i)@pPI‘IGCKOfI IMOBEPXHOCTHU, TO IIOTOK BCKTOpa HAMPSKECHHOCTH OJJICKTPOCTATHUYCCKOI'O IIOJIA
—

£ ygepes moBepXHOCTH Cepsl. ..
BAPUAHTBI OTBETOB:
1) HE M3MEHHUTCH

2) yBeJIUYUTCS
3) yMeHbIIHUTCS

3AJAHHUE Ne 13

ITone co3gaHo OECKOHEYHOH PAaBHOMEPHO 3apsKEHHOM IIOCKOCTBIO C IMOBEPXHOCTHOM
IUIOTHOCTBIO 3apsia —C. YKa)KUTE HalpaBjieHHe yObIBaHUS OTEHIMAlIa B TOUKE A.

= 1

BAPUAHTBI OTBETOB:

3ATAHUE Ne 14

Ha pucynke npencraBieHa 3aBUCHMOCTh MArHUTHOTO TOTOKA, MPOHU3BIBAIOIIETO HEKO-
TOPBIN 3aMKHYTBIM KOHTYp, OT BpeMeHU. DJIC NHIYKIINK B KOHTYpPE IO MOJYJII0 MaKCUMaJIbHa Ha
UHTEpBAJe. ..



BAPUAHTBI OTBETOB:

1) E
2) A
3) B
4) C
5) D
3AJIAHUE Ne 15

OTHOCHTENBHO CTATUYECKUX JIEKTPUUECKUX MOJIEH CIIPaBEeIINBbI YTBEPKICHUS:
BAPUAHTBI OTBETOB:

1) CunoBble TMHUU 3aMKHYTBI
2) DnexkTpocTaTUUECKOE MOJIe SBISIETCS MOTEHIIMAIbHBIM (KOHCEPBATUBHBIM)
3) DnekTpocTaTUyecKoe MoJje AeHCTBYET TONBKO Ha HEMOABU)KHBIE 3apsi/ibl

3ATAHHUE Ne 16
[IpoMexyToK BpeMeHH, B TEYEHUH KOTOPOTo (a3a KoseOaHus MoaydyaeT NpupaieHue 2, Ha3bIBa-
ercs ...

BAPUAHTBI OTBETOB:

1) nepuon
2) vacrota
3) kpyroBas yacTtoTa
4) da3za xonebaHus
3AJTAHHUE Ne 17

CKI1apIBarOTCs JIBa TApMOHUYECKHUX KOJIeOaHHUS OJHOTO HAMPABIICHUS C OJUHAKOBBIMHU MTEPHOIA-
Mu. PesynpTupyromiee kosiebaHue UMEET MAKCUMAaJIbHYIO aMIUTUTY 1y TIPH pa3HOCTH (a3, paBHOM
BAPUAHTBI OTBETOB:
1) 2n
2) n
3) 0,57
4) 0,257

3AJJAHHUE Ne 18



[Tpu ymeHblIeHHH B 2 pa3a aMILTUTYbI KOJICOAHUH BEKTOPOB HANPSIKEHHOCTHU 3JICKTPH-
YECKOI'0 XU MarHUTHOTO TOJIEH IUIOTHOCTB IIOTOKA DHEPIUH ...

BAPUAHTBI OTBETOB:

1) ymenbuutcs B 4 pasza
2) yMEHBIIUTCA B 2 pa3a
3) ocTaHeTcsi HEU3MEHHOM

3AJJAHHUE Ne 19
Ecnun Ha mudpakiimoHHy0 pemeTKy najaaeT Oemblil CBET, TO OyIeT HaOIIoaaThC. . .

BAPUAHTBI OTBETOB:

1) B menTpe Oenas monoca, a Mo 006e CTOPOHBI OT HEE PACIIONIOKATCS YepeAYIOIIUEecs pa-
JTy’KHBIC TTOJIOCKH.

2) nonoxeHne HHTepPEePeHIIMOHHBIX MAKCHMYMOB OYIET CMEIIaThCs

3) yepenoBaHuE CBETIIBIX U TEMHBIX ITOJIOC

3AJJAHUE Ne 20
3aBUCHMOCTH a0COJIIOTHOTO MTOKA3aTelIsl MPEIOMIICHHS BEIIECTBA OT YACTOTEHI
n =f (v) Ha3biBaercs ...

BAPUAHTbBI OTBETOB:

1) mucnepcueit

2) nonspuzanuei

3) uarepdepeHumeit
4) mudpaxuueit

3AJAHHUE Ne 21

Bo ckonbpko pa3 YBECIIMYUTCA NJIMHA BOJIHBI, ITPUXOOAIIAACA HA MAKCUMYM CHCKTpaHBHOfI
IJIOTHOCTH U3JIYUATCIBHOCTH, €CJIN TCMIICPATYPY YMCHBIIUTL B 4 pasa:

BAPUAHTBI OTBETOB:
1) ymenbmmTcs B 8 pas
2) yBenuuuted B 4 pasza
3) yBenuuutcsd B 8 pa3
4) ymenbmuTcs B 4 pasza
3ATAHHUE Ne 22

[Ipu mepexonax 3JIeKTpPOHA B aTOME C OJHOTO YPOBHSI Ha JIPYroi 3aKOH COXPAaHEHUS MO-
MEHTa UMITyJIbCa HAKJIaJbIBACT OINpe/AeTeHHbIe orpaHudeHus (mpaBuiio otOopa). B sHepreruue-
CKOM CIIEKTpe aToMa BO0poJa (pHC.) 3anpeuieHHblmM TePeX0JoM SBISETC. . .



BAPUAHTBI OTBETOB:

1) 2s-1s
2) 4f —3d
3) 3d-2p
4) 2p-1s

3AJAHHUE Ne 23

CKOpOCTb IIpOTOHA B 4 pasa OoubIIIe CKOpPOCTH O-4aCTUIBI. HpI/I 9TOM AJIMHA BOJIHBI AC-
BpOfIJ'IH IMPpOTOHA OTHOCUTCJIbHO O-HaCTHIIHI. ..

BAPUAHTBI OTBETOB:
1) Menbmie B 2 pasa
2) Bosbie B 2 pasa
3) Menbiie B 4 pasa
4) JIAMHBI BOJIH OTHHAKOBBI
3AJTAHME Ne 24

CranuonapHeIM ypaBHeHueM Lllpennnrepa s yacTHUIIBI B TPEXMEPHOM SIIIUKE C OECKO-
HEYHO BBICOKMMH CTE€HKAaMU SIBJIICTCS YPAaBHEHHE. ..

BAPUAHTBI OTBETOB:
2
&w+%rfﬁ'w:ﬂ
1)
2 2. 12
d é&r+2f;¢(E oy X Yo =0
2) A A 2
dly | 2m
+_Egr{;:ﬂ



2
ZZH (E+ Z wr=0
4) h 4wy

3ATAHHUE Ne 25
B pe3ynbrate AByX o-pacmagoB U OAHOTO Y-H3IYYSHUS] UCXOTHOE PO HOTEPSIO. ..
BAPUAHTBI OTBETOB:
1) yeTbipe IPOTOHA U YETHIPE HEUTPOHA

2) 4eTbIpe MPOTOHA U BOCEMb HEUTPOHOB
3) dyeTbIpe NPOTOHA U JIBa HEUTpOHA



Bapuaunrt — 2
3AJJAHUME Ne 1.
ITo cBoeMy xapakTepy MOTPEITHOCTH W3MEPEHHI OBIBAIOT ... YKa3aTh BCE MPaBUIIbLHBIE
OTBCTHI.

BAPUAHTBI OTBETOB:

1) cucremaruyeckue
2) ciydaiiHbIe

3) rpyOsbie

4) abCoNOTHBIE

5) oTHOCHUTEIBHBIC

6) BBIYUCIUTEIbHBIC
3AJTAHHUE Ne 2.

Touka M ABHXKETCS 1O COUPAIHM C MOCTOSIHHOM IO BEJIMYMHE CKOPOCTHIO B HANPABJICHUH, YKa3aH-
HOM cTpenkoi. [Ipu 3TOM BennurmHa HOPMaJIbHOTO YCKOPEHHUS ...

M

SR BAPUAHTBI OTBETOB:
1) ymeHblIaercs
2) He U3MCHSETCS
3) yBeIMYMBaACTCS

3AJAHHUE Ne 3.
KoopamHaTa Tena X MeHsAeTCsl ¢ TeUeHHEeM BPEMEHH COTJIACHO 3aKOHY X = 2 — 4t + t2, rye
BCE€ BeJIMUMHBI BeIpaxkeHbl B CU. Onpeaenure NpoeKun0 YCKOPEHUs ax3TOTO Tea.

BAPUAHTBI OTBETOB:
1) 2 wm/c?
2) 4 m/c?
3) — 4 m/c?
4) 1 m/c?
3AJIAHUE Ne 4.

JleiicTByromasi cuia, NEHCTBYIOIIAs Ha TEJIO MPH U3MEHEHUH €ro CKOPOCTH Maccoi
m=2kr ¢ V1=20m/c mo v2=30m/c 3a At=2c paBHa...

BAPUAHTHI OTBETOB:
1) sH
2) 10H
3) 2H
4) OH
3AJAHUE Ne 5.

Ecnu MOMeHT nHepuuu Tena yBeNTU4HUTh B 2 pas3a, a CKOPOCTh €ro BpallleHUs! YMEHbIINUTh
B 2 pa3a, TO MOMEHT UMITyJIbCa Tena. ..



BAPUAHTbBI OTBETOB:

1) He u3MeHseTCs
2) yBeauuuTcs B 4 pasza
3) ymeHbIUTCS B 4 pasa

4) ymeHbpmHTCS B 2 pasa
3AJJAHHUE Ne 6.

CromHoi W noJblid (TpyOKa) HUIMHIPHI, UMEIOIINE OJIMHAKOBBIE MAcChl U PaJlnyChl,
CKaTBIBAIOTCS 0€3 MPOCKAJIb3bIBAHMS C TOPKH BBICOTOM h. Torma BepHBIM yTBEP)KICHHEM OTHOCH-
TEJIbHO CKOPOCTH TEJ Y OCHOBAHUS TOPKHU SABJISIETCS CIEAYIOLIEE:

BAPUAHTBI OTBETOB:
1) OGobliie CKOPOCTh CIUTONIHOTO MJIMHIPA
2) 00sbliie CKOPOCTh MOJIOTO IUIMHAPA
3) ckopocTH 000UX TENI OJUHAKOBEI

3AJJAHME Ne 7.

HpI/I HpI/I6JII/I)KeHI/II/I CKOpPOCTH T€JIa K CKOPOCTH, COHSMCpHMOfI O CKOpPOCTBIO CBCTA €ro

macca. ..
BAPUAHTBI OTBETOB:
1) yBemuumBaercs
2) yMEHBLIAETCS
3) He U3MEHseTCs
3AJTAHHUE Ne 8.

ITpu n300apHOM IpoLeCCEe YMEHBIIEHUE TEMIIEPATYPhl COIIPOBOKAAETCS. . .

BAPHUAHTbBI OTBETOB:
1) yMeHbIIIEHHEM JaBICHUS
2) yBEIUYECHUEM JaBJICHUS
3) HaBleHHE HE M3MEHSIETCS
3AJJAHME Ne 9.

CpenHsis KMHETHYECKass SHEprusi MOJEKYJ rasa npu Temmeparype T 3aBUCHUT OT HX
CTPYKTYpBI, YTO CBSI3aHO C BO3MO>KHOCTBIO Pa3JIMYHBIX BHUJOB JIBUJKEHUS aTOMOB B MOJIEKYJIE.
IIpu ycioBrH, 4TO UMEKOT MECTO TOJIBKO MOCTYNATENbHOE M BPAIATEIbHOE ABUKEHUE, CPEIHSISA
sHeprus Mojekyn BoasHoro napa (H20) pasha ...

BAPUAHTBI OTBETOB:
1) 3kT
5
—kT
2) 2
3
—kT

3)



4)

-
—kT
2

3AJAHHUE Ne 10.

Ha pucynke uzob6paxen mukin Kapuo B xoopaunartax (p,V). W3orepmuueckoe cxaTue

IMPOUCXOOUT Ha oTarc

BAPUAHTBI OTBETOB:

paguyc

-

v

3AJJAHUE Ne 11

SIBneHue TenIoNnpoOBOAHOCTH UMEET MECTO NPH HAJTMYUHU U3MECHEHHUS ...
BAPUAHTbBI OTBETOB:

1) temnepaTypbl

2) KOHLEHTpALUU

3) CKOPOCTH CJIOEB KUAKOCTH MJIU ra3a
4) BIEKTPUYECKOTO 3apsiaa

3AJAHHUE Ne 12

Toueunslii 3apsia +( HaxXoAUTCA B IIEHTpe cheprueckoil moBepxHocTu. Eciin yMeHbIINTh
cepuueckoil MOBEPXHOCTH, TO MOTOK BEKTOPAa HAMPSKEHHOCTH 3JIEKTPOCTATHUYECKOTO

nonst £ yepes moBepXHOCTH cdEpHI. ..

BAPUAHTBI OTBETOB:

1) He u3MeHuTCs
2) yBEIHUHUTCS
3) yMEHBIIUTCS
3AJIAHHUE Ne 13

[Tone cozmano TOYEUHBIM 3apsA0OM +q. YKaKUTE HAllpaBJICHUE YBEJIWYEHUs MOTEHIMaNa
TOYKE A.

BAPUAHTBI OTBETOB:



3AJAHUE Ne 14

Ha pucyHnke npexncrasieHa 3aBUCHMOCTb MarHUTHOTO IOTOKA, IPOHU3BIBAIOIIETO HEKO-
TOPBIM 3aMKHYTBIH KOHTYp, OT BpeMeHu. DJIC MHAYKIIMK B KOHTYpPE IOJIOXKUTEIbHA U II0 BEJU-
YyHE MaKCHMaJIlbHa HA UHTEPBAJIE ...
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BAPUAHTBI OTBETOB:

1) E
2) A
3) B
4) C
5)D
3AJIAHUE Ne 15

OTHOCHTENBHO AIIEKTPOCTATUYECKUX OJIEN CIPABEUIMBO YTBEPKICHHUS:
BAPUAHTBI OTBETOB:

1) CunoBble IMHUU NIEPECEKAIOTCS
2) DnekTpudecKoe Mojie BUXPEBOE
3) CuoBble TMHUU HE 3aMKHYThI

3AJAHHUE Ne 16
Pe3oHaHc BO3HHMKAeT pu KoJeOaHUSX. . .

BAPUAHTBI OTBETOB:

1) cBOOOAHBIX
2) 3aTyxarommx
3) BBIHYXKIICHHBIX
3AJIAHUE Ne 17



CxutagpiBaloTCsl 1Ba TapMOHUYECKHX KOJIeOaHHUsI OJHOIO HANpaBJiI€HHs C OJMHAKOBBIMU
nepuonamu. PesynpTupyromee kojiebaHue UMeeT MUHUMAIIbHYIO aMIUIUTYy MU pa3HOCTH (a3,
pPaBHOM ...

BAPUAHTBI OTBETOB:

D=
2) 0
3) 0,57
4) 0257
3AJTAHUE Ne 18

IIpu yBenuueHuu B 2 pas3a aMIIUTY/bl KOJ€OaHNUN BEKTOPOB HAIPSHKEHHOCTH 3JIEKTPU-
YECKOI'0 ¥ MarHUTHOTO TOJIEH IUIOTHOCTB IIOTOKA SHEPIUH ...

BAPUAHTBI OTBETOB:
1) yBenuuutcs B 4 pasza

2) yBenMuuTCS B 2 pasa
3) ocTaHeTcsi HEU3MEHHOU

3AJAHHUE Ne 19

Ecnu nudpaknuonnyto pemérky noBepHyth Ha 180°, To nudpakinoHHas KapTuHa ...

BAPUAHTBI OTBETOB:
1) noBepuércs Ha 90°
2) HE U3MEHUTCS
3) noBepuércs Ha 180°
3AJTAHHUE Ne 20

Ilonmas noJjrsipu3sanusa OTPaKCHHOI'0 CBETA OT IMOBECPXHOCTHU AUIJICKTPHKA Ha6J'IIOI[a€TC$I
Ipu yriie MeKay MpeJIOMJIICHHBIM U OTPAKCHHBIM CBETOM PABHBIM. ..

BAPUAHTBI OTBETOB:
1) 90°
2) 60°
3) 45°
3AJIAHME e 21

WuTerpanbHas mydeucnyckarenbHas ciocooHocts AUT npu yBennyeHUH TeMIiepaTrypbl
B 2 paza...

BAPUAHTBI OTBETOB:

1) VBenuuutcs B 16 pa3
2) YwMenbiaercs B 8 pa3
3) YBenuuuTtcs B 2 paza
4) He uzmenurcs



3AJAHHUE Ne 22

[Ipu mepexonax 3JIeKTpOHA B aTOME C OJHOTO YPOBHSI Ha IPYroi 3aKOH COXPAHEHUS MO-
MEHTa UMITYJIbCA HAKJIaJbIBACT OINpE/ICICHHbIC orpaHudcHHs (TpaBuiio orbopa). B sHepreruue-
CKOM CIIEKTpe aToMa BOA0poJa (PHC.) 3anpeuieHHbiM TIePeX0J0M SBISETC. . .

BAPUAHTBI OTBETOB:
1) 4s-3d
2) 3s—2p
3) 45s-3p
4) 2p-1s
3AJIAHUME Ne 23

[Ipn oxmHaKkoBOM JUIMHE BOJH JI€¢ bpoilyid CKOPOCTh 0-4aCTUIbl OTHOCHTEIBHO CKOPOCTH
IIPOTOHA. ..

BAPUAHTBI OTBETOB:
1) 6onbiie
2) MeHblle
3) CKOpPOCTH OJIMHAKOBHI
3AJIAHUE Ne 24

CTaLII/IOHapHBIM YpaBHCHHUEM H_Ipez[HHrepa JJI1 4aCTUIlbl B OJHOMCPHOM AIIMHUKE C 0ecko-
HCYHO BBICOKMMHU CTCHKAMU ABJIACTCA YPaBHCHHC. ..

BAPUAHTBI OTBETOB:

2
d af;-+2;§1£'wzﬂ
1) Cl'?x bz,




2) cfxz Hz 2
2m
Ay +—Ep=0
3) R
2m Ze*
Ay+ —(E+ wr=0
4) # 4wy

3AJJAHUE Ne 25
IIpu Tpex o- pacnagax UCXOJHOE SAPO NOTEPSAIIO. ..
BAPUAHTBI OTBETOB:
1) mecTs IPOTOHOB U IIECTh HEUTPOHOB

2) 1mecTh MPOTOHOB U JABCHANATH HEUTPOHOB
3) ABeHaaUATh MPOTOHOB U IIECTh HEUTPOHOB



Bapuawnr - 3
3AJIAHHUE Ne 1.
KocBenHble n3MepeHust GU3NIECKUX BEITMYNH MOTyJarOTCs. . .
BAPUAHTBI OTBETOB:

1) C nomotrsio GopMyIT ¢ HCIOIB30BAHHEM PE3YIbTATOB MPSIMBIX H3MEPEHUI
2) HenocpeacTBEHHBIMU H3MEPEHUSMH (DU3UUECKUX BEITHMYHH
3) MHOrOKpaTHBIMH U3MEPCHUSMH

3AJIAHHUE Ne 2.
Touka M ABWXeTCs MO CHUpaid B HAIpaBJICHUH, YKa3aHHOM cTpeskoil. HopmanbHoe

YCKOPCHUC 11O BEJIMYUHC HE U3MCHAICTCHA. HpI/I 9TOM BCJIMYMHA CKOPOCTH ...

1)
2)
3)

M
[ S
BAPUAHTHI OTBETOB:
YMGHLI_HaCTCH
HC U3MCHIICTCSI
YBGJ'II/I‘II/IBaeTCSI
3AJJAHUE Ne 3.

[Tpu npsIMOTMHEHOM TBUKEHUHW 3aBUCHMOCTb MTPOHIEHHOTO TEJIOM ITyTH S OT BpeMeHH t

umeeT Bu S = 4t + t2. Uemy paBHa CKOPOCTh Tela B MOMEHT BpeMeHH t = 2 ¢ IIpH TaKoM JIBHKe-

HUAN?

1)
2)
3)
4)

1)
2)

3)

4)

BAPUAHTBI OTBETOB:
8 m/c
4 m/c
12 m/c
2 m/c
3AJAHUE Ne 4.
Bropoii 3akon HeioToHa MOKHO CPOPMYTUPOBATH ...
BAPUAHTBI OTBETOB:

CKOpPOCTh M3MEHEHUS UMITYJIbCa TeJa paBHA JEUCTBYIONIECH HA HETO CUJIE

BO BCEX MHEPLUHAIBHBIX CUCTEMaX OTCUETA BCE MEXAHUYECKHE SIBJICHUS MPOTEKAIOT OJU-
HAKOBO HpI/I OANHAKOBBIX HAYAJIbHBIX yCJ'IOBI/ISIX

CUJIBI, C KOTOPBIMH JIEUCTBYIOT JPYT HA JIpyra B3auMOJACHCTBYIOIIUE Tela, PABHbBI M0 Be-
JINUUHC U HpOTI/IBOHOJ'IO)KHI)I 110 HanpaBneHmo

BCSIKOE TEJIO HAXOAUTCS B COCTOSIHUM TOKOSI MJIM PABHOMEPHOTO MPSIMOJIMHEUHOTO JIBHXKE-
HUsA, II0OKa BSaHMO)IeﬁCTBHe C )IpyrI/IMI/I TCJIaMH HE 3aCTAaBUT €10 UBMCHHUTH DTO COCTOSAHUEC

3AJIAHME Ne 5.

Eciu MomeHT HWHCPIUHN TCJIa YBCIIMYUTL B 2 pasa u YrijioByr0O CKOPOCTH €ro BpallCHUSA

YBEJIMYUTH B 2 pa3a, TO MOMEHT UMIIyJbca Teja. ..

1)

BAPUAHTBI OTBETOB:

yBENIUUUTCS B 4 pasza



2) He U3MCHSETCS
3) ymeHbIUTCS B 4 pasa
4) yBemuuutcs B 8 pa3s
3AJIAHME e 6.

[Tap 1 nonbiii nunuHAp (TpyOKa), UMEIOIINE OJJMHAKOBBIE MAaCChl U PAJINYChl, CKaTbIBa-
I0TCS1 0€3 IMPOCKaJIb3bIBaHUsI C TOpKU BbIcOTOW h. Torna BepHbIM yTBEp)KJICHHEM OTHOCHTEIBHO
CKOpPOCTH T€Jl Y OCHOBAaHUS T'OPKH SIBJISIETCS CIEAYIOLIEE:

BAPUAHTBI OTBETOB:
1) OGoubliie CKOPOCTH IIapa
2) 00sbliie CKOPOCTh MOJIOTO IUIUHAPA
3) ckopocTH 000UX TENI OJJUHAKOBEI

3AZJAHHUE Ne 7.
CrepxeHb JIBKETCS CO CKOPOCTHIO, COM3MEPUMOM CO CKOpOCThIO cBeTa. Hampasienue
CKOPOCTH MEPIEHIUKYISIPHO CTePkKHIO. [Ipu 3TOM JyiMHA CTEpKHSA OTHOCUTENBHO 3EMIIH ...

BAPUAHTBI OTBETOB:
1) craner Kopoue
2) cTaHeT JAJHMHHEe
3) He U3MEHUTCS
3AJJAHUE Ne 8.
[19Th OCHOBHBIX 3aKOHOB MJIEAJBHOTO I'a3a — 3TO ... YKa3aTh BCE MPABUIIbHBIC OTBETHI
BAPUAHTBI OTBETOB:

1) 3akon JlampTOHA

2) 3akoH boiins - Mapuorra

3) 3akon lapms

4) 3akon I'eit — JTroccaka

5) 3akon Kunaitnepona — Kitayznyca
6) 3akon Ban-nep-Baansca

7) mepBOE HAYAI0 TEPMOJMHAMUKI
8) BTOpOE HayaIO TEPMOJAUHAMHUKHI

3AJJAHME Ne 9.

CpenHsisi KUHETUYeCKasi SHEprusi MOJIEKYJIbl HACAIBbHOrO ra3a Mpu Temneparype 1 paBHa

g=—kT . .
2 . 3pecw 1I=Nn+Ngp +2nk,, rae Nn, Ngp, Nk, — YMCJIO CTCHCHEH ¢BOOOIBI IIOCTYyIIaTeIbHOI' O, Bpa-

IATETHLHOTO U KOJICOATETbHOTO MBYKEHHI MosteKyibl. J{is yriekucioro ra3a (CO2) yucio i paB-
HO ...

BAPUAHTBI OTBETOB:



3AJAHHUE Ne 10.

Ha pucynke nzo6paxen mukin Kapao B koopaunarax (P,V). AaunabatHoe cxxaTtrue mpouc-
XO0OUuT Ha dTaIIe ...

v

BAPUAHTBI OTBETOB:
1) 4-1
2) 1-2
3) 2-3
4) 3-4

3AJIAHHUE Ne 11
SIBnenue quddy3un xapakTepu3yeT MepeHoc. . .

BAPUAHTBI OTBETOB:

1) maccsl
2) sHepruu
3) uMITyJIbCa HAMPABICHHOTO JIBHXKEHUS
4) >IeKTpUYECKOro 3apsia
3AJJAHHUE Ne 12

Toueunslil 3apsan +q HaxoAUTCs B LIEHTpe cepruyeckoil moBepxHocTu. Ecau 3apsan cme-

CTUTH U3 LCHTpPA C(l)epbl, OCTaBJIdgA €ro BHYTPHU HCC, TO IIOTOK BCKTOPA HAIIPSI)KCHHOCTU 3JICKTPO-
—

cTatrdeckoro moys £ uepes moBepxXHOCTH ChEpH. ..
BAPUAHTBI OTBETOB:

1) He u3MeHHTCS
2) yBEIMUUTCS
3) yMeHbIIHUTCS



3AJAHHUE Ne 13

[Tosie cozmaHo TOYEUHBIM 3apsIOM — (. YKaXHUTE HalpaBieHHE YBETUYCHUsI TIOTEHIANa

B TOYKE A.
1
4 A
. 2
3
BAPUAHTDBI OTBETOB:
1) 2
2) 1
3) 3
4) 4

3AJAHUE Ne 14

Ha pucynke npencraBieHa 3aBUCUMOCTh MarHUTHOI'O MOTOKA, MPOHU3BIBAIOIIEIO HEKO-
TOPBIN 3aMKHYTBIH KOHTYp, OT BpeMeHH. D/IC UHIYKIMU B KOHTYpE paBeH HYJIIO Ha yYacTKe. ..

ol e =
P e ' aa ve
gy . N
N
-
(<]

BAPUAHTBI OTBETOB:

1) D
2) A
3) B
4) C
5)E
3AJJAHME Ne 15

OTHOCHTENHEHO CTAaTHUYECKNX MAarHUTHBIX ITOJIEH CITPaBCAJIUBEI YTBECPIKICHUA:

BAPUAHTBI OTBETOB:

1) CunoBble TMHUHA MAarHUTHOTO IO SBISIOTCS 3aMKHYTBIMHU.

2) MarnuTHOE 10JIe HEe coBepIIaeT padoThl HaJ ABMKYIIUMUCS 3JIEKTPUUECKUMHU 3aps-
JaMH.

3) MaruuTHoOe€ 1noJie AeUCTBYET Ha MOKOSIIUIACS 3apsi.

3ATAHHUE Ne 16
KonebarenbHblil porece XxapakTepu3yercs ... YKa3aTh BCE MPaBUIbHbIC OTBETHI.



BAPUAHTbBI OTBETOB:

1) ammuuTymaoi
2) dazoi

3) yacroToit

4) BpemeHeM
5) KoopaUHATON

3AJAHHUE Ne 17

CkJaipIBatOTCs IBa TApMOHUYECKUX KOJIEOAHUs OAHOTO HAIpaBJIEHUs C OJUHAKOBBIMM IIEpUOJa-
mu. Pesynprupyromee kojgebaHre UMEeT MaKCUMAaJIbHYIO aMILTUTYAY MPH pasHOCTH (a3, paBHOMI

BAPUAHTBI OTBETOB:

1)0
2)m
3) 0,57
4) 0,25
3AJJAHHUE Ne 18
W3nyueHne 3JeKTPOMArHUTHBIX BOJH MTPOUCXOIHT ...

BAPUAHTBI OTBETOB:

1) mpu 1oKoe 3IEKTPUUECKUX 3apsi/I0B

2) Bcerna

3) npu YCKOPEHHOM JIBUKEHUH JIEKTPUUECKUX 3apsiIOB

4) npu NpSAMOTUHEHHOM PAaBHOMEPHOM JBH)KEHUH 3apsi/I0B

3AJAHHUE Ne 19
Judpaxiueii cBeTa Ha3bIBaeTC ...

BAPUAHTBI OTBETOB:

1) orubanue cBeTOBBIMU BOJTHAMHU MPEMSTCTBUMA

2) oTpa’KeHHE U MPEIOMIICHHE CBETOBBIX BOJH

3) NpOCTPaHCTBEHHOE MEpepacpeelIeHue YHEPIUH CBETOBOIO U3IY4YEHUS NPHU HaJOXKe-
HUU JIBYX CBETOBBIX BOJIH

3AJTAHUE Ne 20

I[I/ICHepCI/IH, npu KOTOpOfI MoKa3aTeiib MPCIOMJICHUA YMCHBIIACTCA C YBCIIMYCHUCM IJIU-
HBbI BOJIHBI, HA3bIBACTCA ...

BAPUAHTBI OTBETOB:

1) HOpMaJIbHOM UCTIEpCUEi
2) aHOMaJIbHOM AucHepcuei
3) nucniepcueit mokasaress MpeIoMIICHUS



3AJJAHHUE Ne 21

Bo ckonbko pa3z u3MEHHUTCS MHTErpalbHas JlyderciyckareiabHas cnocodoHocts AUT, ec-
JM TeMIIepaTypy Tela yBeJIu4uTh B 2 pa3a?

BAPUAHTBI OTBETOB:
1) yBenuuures B 8 pas
2) yBenuuuTcs B 16 pa3
3) ymeHbmmTCS B 8 pas
4) ymenwmutcs B 16 pas
3AJJAHHUE Ne 22

[Ipu nepexomax 3a€KTpoHA B aTOME C OJIHOI'O YPOBHS Ha JIPYroil 3aKOH COXPAaHEHHS MO-
MEHTa UMITYJIbCA HAKJIAJBIBACT OIpE/ICICHHBIC OrpaHndcHus (TpaBmwiio otoopa). B sHeprernye-
CKOM CIIEKTpe aToMa BOJ0poJa (PHC.) 3anpeuieHHbimM TIepeX0 oM SBISETC. . .

r s p d f
3 e
2 —
1
BAPUAHTBI OTBETOB:
1) 4f-2p
2) 2p-1s
3) 3s—-2p
4) 4p - 3d
3AJJAHUE Ne 23
DIEKTPOH M 0-4acTHUI[a UMEIOT OJIMHAKOBBIE CKOpOCTH. JliMHa BOJIHBI e bpoins anek-
TPOHA OTHOCHUTCIIBHO O-94aCTHUILIbI 6y,21€T
BAPUAHTBI OTBETOB:
1) Gonbire

2) MeHbIIe



3) OyayT UMETh OIMHAKOBBIC 3HAUCHUS

3AJAHUE Ne 24

CranuonapusiM ypaBHeHueM lllpeaunrepa asst 3JeKTpoHA B BOAOPOJONOA00HOM HOHE
ABJIIETCS. ypPABHEHHUE. ..

BAPUAHTBI OTBETOB:
2 Ze*
A+ ZHE+ Jyr=0
1) A dmag ¥
d* 2 1 o
P E - T )y =0
2) dx A 2
2
&w+%}§£’w:ﬂ
3) h
diy  2m
Tt Ew=0
4) dx h
3ATAHUE Ne 25

I'amma-u3nydeHue — 370 MOTOK ...
BAPUAHTBI OTBETOB:
1) KBaHTOB PJIEKTPOMArHUTHOTO U3JIyUYEHUSI, UICITYCKAEMbIX aTOMHBIMU SApaMu

2) 3NIEeKTPOHOB
3) sep aTOMOB TeNHs



Bapuaunr — 4

3AJAHHUE Ne 1.
YcTaHOBHTE COOTBETCTBHE MEXTY (DPM3MUYECKHMMHU MOHATHEM U omperneneHueM. Llena ne-
JIEHUS U3MEPUTENILHOTO IpUOopa onpeaessercs ...

BAPUAHTBI OTBETOB:

1) oTHouICHHMEM HpHIea U3MEPEHHI K YHCITy ACICHHI IIKaIbl Ipudopa
2) OTHOIICHHE NepeMEIICHHs yKa3arTeysi Npudopa K 3HAYCHUIO U3MEPSCMO BEINYHHBI, BbI-
3BaBIIEH 3TO IepeMeIeCHHE
3) kak npousBezaeHue Kodhpuimenta CThIOJICHTA HA YUCIIO JICICHH MIKaJIbI IPpHOopa
4) npou3BEICHUEM IMpe/eiia H3MEPEHUI Ha YHCIIO ICICHUH IIKaJIbI Tpudopa
3AJIAHHUE Ne 2.

Touka M paBmXkeTCs IO ClMpany B HaIlpaBIEHUHU, YKa3aHHOM cTpenkod. HopmanbHoe
YCKOpEHUE MO0 BeIUurnHe He u3MeHsercs. [Ipu 3Tom BenmymHa CKOpoCTH ...

M

Ca BAPUAHTBI OTBETOB:

1) yBenuuuBaetcs
2) yMECHBIIaeTCs
3) He u3MeHsieTCst
3AJIAHME e 3.
3aBUCHMOCTh KOOPAMHATHI X Tela OT BpeMeHH uMmeeT Bui X = 1 + 2t + 3t2. Uemy pasna
MPOEKIINS CKOpocTH Tesa Ha ock OX B MOMEHT BpeMeHu t = 3 ¢ pu TakoM JBUKEHUH?

BAPUAHTBHI OTBETOB:
1) 20 m/c
2) 34 wm/c
3) 6Mm/c
4) 18 m/c

3AJJAHUE Ne 4,
Bec Ttena —»to cuna ...
BAPUAHTHI OTBETOB:

1) c koTopoii Teno NeiCTBYET Ha ONIOPY WM TOABEC

2) TPaBUTAIMOHHOTO B3aMMOJICHCTBUS MEXKIY TEIOM U 3eMIEi
3) C KOTOpOIi OITopa WM TO/IBEC JEHCTBYET Ha TEJIO

4) ¢ KOTOpOi B3aMMOICHCTBYIOT JIBa TeJla

3AJAHHUE Ne S.

IIpn pacdyere MOMEHTOB MHEpPLMHU Tella OTHOCUTEIBHO OCEH, HE MPOXOIALIMX 4Yepes3
LIEHTP Macc, UCMONb3yIOT TeopeMy LlITeiinepa. Ecnu och BpaleHHss TOHKOCTEHHON TpyOKH mepe-



HECTH M3 IICHTpa Macc Ha 0Opa3yrollyro (PUC.), TO MOMEHT WHEPIIUHU OTHOCHTEIIPHO HOBOW OCH
YBCIUYUTCA B ...

A 4

="

~ —— -

BAPUAHTBI OTBETOB:
1) 2 paza
2) 3 pasa
3) 4 pasa
4) 1,5 paza
3AJIAHME e 6.

CrnomHoi ¥ monblid (TpyOKa) HUIMHIPHI, UMEIOIINE OJIMHAKOBBIE MACChl U PaJInyCHhl,
CKaThIBAOTCS 0€3 MPOCKaIb3bIBaHUS C TOPKU BbICOTOM h. Toraa BepHbIM yTBEpXKAEHUEM OTHOCH-
TEJIbHO BPEMEHU CKAaThIBaHUS K OCHOBAHMIO TOPKU SIBJISIETCS CIEAYIOLIEE:

BAPUAHTBI OTBETOB:
1) ObIcTpee CKATUTCS CIUTONIHON IMITHH/IP
2) ObICTpee CKATUTCS MOJIBIN IAITAH/P
3) o00a Tena cKaTATCs OJTHOBPEMEHHO

3AJJAHME Ne 7.

Kocmuueckuii kopabiib JETUT CO CKOPOCTHIO, COM3MEPUMON CO CKOPOCThIO cBeTa. Ecimu
OIWH KOCMOHAaBT, OTHOCHUTCJIBbHO BTOPOI'0, MOBOPAYUBACT CTCPKCHL U3 BCPTUKAJIBHOT'O ITOJIOXKE-
HUS B TOPU30HTAJIBHOE, TO OTHOCUTEIBHO BTOPOIO CTEPKEHD ...

BAPUAHTBI OTBETOB:
1) craHer Kopoue
2) CTaHeT JJIMHHEee
3) aIMHA HE U3MEHUTCS
3AJIAHUE Ne 8.

MOJIGJ'H) HACAJIBHOIO ra3a 3aKjIro4acTcia B TOM 4TO ...

BAPUAHTBI OTBETOB:
1) pa3mepsl MOJIEKYJ MaJIbl IO CPABHEHHUIO C MEKMOJICKYIISIPHBIM PACCTOSTHUEM
2) MeXIy MOJICKYJIaMH YYUTBIBAOTCS CHIIbI IPUTSDKEHUS M OTTAJIKABAHUS
3) oSHepruei IBMKEHHS MOJIEKYI MOKHO peHeOpeyb
4) MOIEKYIIBI IPECTABISIFOTCS TBEPIBIMU

3AJAHHUE Ne 9.



CpenHsisi KHHETUYECKask SHEPTHsl MOJIEKYJIbI UEAIbHOTO ra3a Mpu TemIiepaTtype 1 paBHa

.
g=—kT
2 . 3mech ,i=Nn+Ng, +2Nk, TAE Nn, Ngy, Nk, — YUCIO CTEIEHEH CBOOOJBI MOCTYIATEILHOTO,

BpALIATEIbHOI0 U KOJIEOATEIBHOr0 IBUXKEHUI MoJIeKybl. [Ipu ycnoBuu, 4To MIMEIOT MECTO TOJIb-
KO IIOCTyIaTeJIbHOE U BpallaTeIbHOE IBIDKeHNUE, Ut Bogopoaa (Hz) uucio i paBHo ...

BAPUAHTDBI OTBETOB:

3AJJAHUE Ne 10.

Ha pucynke nzo6paxken uukn KapHo B koopaunarax (P,V). U3orepmuueckoe pacmmpe-
HUE TIPOMCXOIUT Ha JTale ...

v

BAPUAHTBI OTBETOB:

3AJJAHHUE Ne 11
SBnenue quddy3uu UMeeT MECTO NP HATUYUU TPAJUCHTA ...
BAPUAHTBI OTBETOB:
1) KoHIIEHTpaIuu
2) TemmepaTypsl
3) CKOpOCTH CJIOEB KHUAKOCTH WU Ta3a

3AJIAHME Ne 12

Toveunslit 3apsin +0 HaXOAWUTCS B LEHTpe cdepuueckoil moBepxHocTH. Eciu no6GaBuTh 3apsy
—

+(BHYTPb c(epbl, TO TOTOK BEKTOPa HANPSKEHHOCTH 3JIEKTPOCTATHYECKOro Mo £ depes mo-
BEPXHOCTH C(epHl. ..

BAPUAHTBI OTBETOB:

1) yBenwmamrcst



2) HE U3MEHUTCSA
3) yMeHbLIUTCS

3AJJAHHUE Ne 13

Ilone CO31aHO OeCcKOHEYHO PaBHOMCPHO 33p5[)KCHHOI>i IIJIIOCKOCTBIO C HOBerHOCTHOﬁ

IUIOTHOCTBIO 3apsaaa —O. Vkaxure HaIpaBJICHUC BCKTOpA HANPSIKCHHOCTH 3JICKTPUUCCKOI'O IMOJIA
B TOUKe A 1 HaIpaBJICHUEC YBCIUYCHUA IIOTCHIHAJIA B TOYKE A.

=G 1

BAPUAHTBI OTBETOB:

1) 4u?2

2) 1u3

3) 3ul

4) 2u4

3ATAHHUE Ne 14
Ha pucynke npencrasieHa 3aBUCUMOCTb MATHUTHOTO ITOTOKA, POHU3BIBAIOILIET0 HEKOTOPBIN 3a-
MKHYTBIH KOHTYp, OT BpeMeHu. DJIC MHAYKINU B KOHTYpPE MOJIOKUTEIbHA U 110 BEIMUYNHE MUHU-
MajbHa Ha UHTEpBAJE. ..
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BAPUAHTBI OTBETOB:
1) C
2) A
3) B
4) D
5)E
3AJIAHUE Ne 15

OTHOCHUTENBHO CTATUYECKUX MAarHUTHBIX MOJIEW CITPABEUIMBBI YTBEPKIACHUS:
BAPUAHTBI OTBETOB:

1) MarautHoe mose JeiCTBYEeT TOMbKO Ha JBUKYIIHECS dICKTPUUECKUE 3apsiIbl.
2) MaruuTHOe ToJie SIBIIETCS JEHCTBYET TOJBKO Ha MOKOSIIUECS 3apsJibl.
3) IloTok BexkTOpa MarHUTHOM MHAYKLIHMH CKBO3b IIPOM3BOJIBHYIO 3aMKHYTYIO IOBEPX-
HOCTb OTJIMYEH OT HYJIS.
3AJAHUE Ne 16



I'paduk nBUKEHUS TPU TAPMOHUYECKHUX KOJICOAHUSX ...
BAPUAHTBI OTBETOB:

1) skcnonenma

2) cunycouoa

3) mapabona

4) runiepbona

3AJTAHHUE Ne 17

CKJIaI[BIBaIOTCSI JABa TapMOHHUYCCKUX KOHe6aHI/I$I OQHOTI'O HaIpaBJICHUA C OAVMHAKOBBIMU 4YaCTOTa-
MU U paBHbIMU aMIIUTyfamMu Ag. [Ipu pazHoctu ga3z Ag = amMIuMTyaa pe3yiabTHPYIOIIETo KO-
nebaHus paBHa...

BAPUAHTBI OTBETOB:

1)0
2) Ao.
3) 2 Ao.
4) 3 A.o.
3AJJAHHUE Ne 18
HOHepeqHBIMI/I BOJIHAMH U3 IICPCUUCIICHHBIX HUIKC BOJIH ABJISAKOTCA ...

BAPUAHTbBI OTBETOB:

1) pannoBOJIHEI
2) 3ByKOBBIE BOJIHBI B BO3/IyXe
3) yNIbTpa3BYKOBBIE BOJIHBI B JKUIKOCTH

3AJAHHUE Ne 19
MoOHOXpOMAaTUYECKUM HaA3bIBAECTCA CBET ...
BAPUAHTBI OTBETOB:

1) onHO# ompeieIeHHON U CTPOTO MOCTOSIHHOM YaCTOTHI
2) mo00M 4acTOThI

3) B BUAMMOM JHarna3oHe JJIMH BOJH

4) pactipoCTpaHSIONIINICS B BaKyyMe

3AJTAHHUE Ne 20
SABnenune aucnepcuu HaOIIOIAETCS B IPUPOTHOM SIBJICHUH . ..

BAPUAHTBI OTBETOB:

1) panyra
2) paayKHbIe KAPTUHBI HA MBUILHOM ITy3BIPE
3) ceBepHOE CHSIHHE

3AJAHHUE Ne 21



JUlnHa BOJHBI, NPUXOAAIIAACA HA MAKCUMYM CIEKTPAJIBbHOM IJIOTHOCTH M3J1y4aTelbHO-
ctu (I'A), ymenbumiacs B 2 pasa. [Ipu aTom Temneparypa tena ...

BAPUAHTBI OTBETOB:
1) ymenbniach B 4 pasza
2) yBenu4miIach B 2 pasa
3) yBenuumiiach B 4 pasza
4) ymeHbIINIIACh B 2 pasa
3AJAHUE Ne 22

IIpu nepexomax 3J1€KTpoHA B aTOME C OJHOIO YPOBHS Ha IPYroi 3aKOH COXPAaHEHMs MO-
MEHTa UMITYJIbCA HAKJIAJBIBACT OINpE/ACICHHbIC orpaHndeHus (TpaBuiio orbopa). B sHeprernye-

CKOM CIIEKTpe aToMa BOJA0poJa (PHC.) 3anpeuieHHbiM TIePeX0J0M SBIISETC. . .

BAPUAHTBI OTBETOB:
1) 3s—2s
2)3d-2p
3)4s—-3p
4) 3s—-2p
3AJJAHUME Ne 23

DJNEeKTPOH U HEUTPOH JBMXKYTCS C OAMHAKOBOW CKOpOCThio. Ilpu 3TOM [yiMHa BOJHBI 1€
bpoiins 6ombie ...

BAPUAHTBI OTBETOB:
1) y meliTpona
2) y 2JIeKTpoHa
3) JUIMHBI BOJIH OJJMHAKOBBI
3AJJAHUE Ne 24

Hecraunonapueim ypaBaenuem llpennHrepa siBiasieTcss ypaBHEHHE. . .

BAPUAHTBI OTBETOB:
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1) 2 i
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R (E -y =0
2) Ax h 2
2
Ay + Lf Ew=0
3) R
diy  2m
Tt Ew=0
4) dx i
3AJTAHUE Ne 25
DoTOH — ATO qacTula ... I1oJis.
BAPUAHTBI OTBETOB:

1) rpaBUTALIMOHHOTO
2) 3IEKTPUYECKOTo

3) MarHuTHOrO

4) >1eKTPOMAarHUTHOTO
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