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1. lean u 3agaun AUCHUATIHMHBI

1.1 Henp qucuuruivHel — GopMUpOBaHUE KOMIIETEHIIHIA:

IIK-4 CnocobOeH MpOBOIUTH HAYYHO-HCCIICIOBATEILCKUE M OMBITHO-KOHCTPYKTOPCKHE pa3pabOTKu IMpHU
UCCJIETOBAHUU CaMOCTOSITENIbHBIX TEM

1.2 Tumbl 3amad mpodecCHOHATBHOW JEATETLHOCTH, K KOTOPBIM TOTOBATCS OOydYaroluecs B paMKax
OCBOCHHUS JUCIUILTUHBL:

- OpPraHU3aLMOHHO-YIIPABICHYECKUN

- TEXHOJIOTMYECKUH

1.3 JlucuuriinHa OpUEHTHPOBAHA HAa MOATOTOBKY OOydYaroUIMXCs K MPO(ecCHOHAIbHOM AEATEIbHOCTH B
chepax: 26 XuMHUECKOE, XHMHUKO-TEXHOJIOTHYECKOE TPOU3BOACTBO (B cdepe  ONTUMH3ALUU
CYIIECTBYIOIIUX U Pa3pabOTKH HOBBIX TEXHOJIOTUH, METOZAOB U METOJUK MOJTYUYCHHUS U aHAJIN3a MPOIYKIIUH,
B c(hepe KOHTpOIS KauecTBa ChIPbs, MOMy(HaOpUKAaTOB M TOTOBOM MPOAYKIHMH, B cepe MacrnopTH3aluu U
ceprudukanuu npoaykuun), 40 CkBo3HbIE BUABI TPO(HECCHOHANBHON AEITETLHOCTH B MPOMBIIIICHHOCTH
(B cdepe HaydHOTEXHUYECKUX, OINBITHO-KOHCTPYKTOPCKUX pa3pabOTOK U BHEAPEHHUS XUMHUECKOU
NPONYKIMHM PA3IUYHOTO Ha3zHA4YeHHs, B cepe METPOJIOTUH CEepPTU(UKANN U TEXHUYECKOTO KOHTPOJIA
Ka4ecTBa MPOIYKIIUH)

1.4 B pe3ynbTare 0CBOCHHS JUCHUIUIMHBI y 00YYarOIUXCs TOJKHBI OBITH C(OPMUPOBAHBIL:

O06001TIeHHBIEC TPYIOBEIE Kon n HaumeHoBaHue
(yHKIMH / TPYAOBBIC komrtereHiu GI'OC BO,
(byrxirn / TpynoBsie WM HeobxoaMMOl 1 MHankaTopbl JOCTHKEHUS] KOMIIETEHIIAM
npodeccnoHaTbHbIC (hopMHpOBaHUS TPYJOBOTO
nercTBus (MIPH HAUTHIUAH WIH TIPO(heCCHOHATBLHOTO
npodcrangapra) TEHCTBUS

[1K-4 Cnocoben npoBoautsh |HTEppeTupyeT mpouecchl, MNPOTEKAIOMKE BXKUBOM
Hay4YHO-MCCIIEI0BATEIbCKUE |OPraHU3ME Ha MOJEKYISIPHOM M KJIETOYHOM YPOBHE C
U OTIBITHO-KOHCTPYKTOPCKHE [[IO3ULUN  B3aUMOCBSI3UCTPYKTYPBl ~ COEIMHEHUS  C
pa3paboTKH mpu MEXaHU3MOM €r0 OMOJIOTHYECKOr0 (PYHKIIMOHUPOBAHUS
WCCIIEJOBAaHNUN
CaMOCTOSITETIBHBIX TEM

1.5 CormacoBanue MCKIUCHTUIITIMHAPHBIX CBsI3eH JAWUCIMIIINH, OGCCHG‘-II/IBEIIOH_II/IX OCBOCHHC KOMHGTGHHHﬁ:

[IK-4 CrnocobGeH TpOBOIUTH HAyYHO-HCCIENOBATEIBLCKUE U OMBITHO-KOHCTPYKTOPCKUE
pa3paboTKu MPHU UCCIICOBAHUN CAMOCTOSTEIIbHBIX TEM

Ne HaumeHnoBanue ®dopma
/1 JIACIIUTUINH, o0ydeHus
OIIPECACIIAONINX Ouynas
MCXKIUCHUITIIMHAPHBIC (CCMCCTP)
CBs3U 3 4 7 8
1 |BoccraHoBineHue u +
PEKyIbTUBALIUS
HapyLICHHBIX
MIPUPOJHBIX OOBEKTOB
2 | AucnepcHbIE CUCTEMBI +
3 | KomnontHo-XxuMH4IeCK +

M€ METOJIBI 3aIUTHI
OKpY>Karollen cpesibl

4 |IIpenmurmoMHast +
NpaKTHKA




5|IIpoueccrl Ha +
MTOBEPXHOCTH pa3jiena

a3

6 | Texnoreunsrie +
CUCTEMEI U
SKOJIOTHUECKUHN PUCK

7 | XuMuueckue acekTsl | +
3KOJIOTHU

2. Mecto nucuuninHbl B cTpykrype OIl 6akanaBpuara:
JuctumuinHa «DU3UKOXUMHS  OHOIMOJIMMEPOB» OTHOCUTCS K YacTH, (OpMHpPYEeMOW y4aCTHUKAMHU
o0pa3oBarenbHbIX OTHOLIEHUH, yueOHoro rutana OIl mo nanpasnenuto noarotoBku 04.03.01 - Xumus.

JucrtunnnHa « DU3UKOXUMUST OMOTIOTUMEPOBY U3Y4aeTCsl B 7 ceMecTpe.

3.00beM U coep:kaHMe TUCHUILTHHBI
3.1.00beM TUCIUTUIUHEI:

Ounas

Bup yueOHOIT paboTEI
Ay p (Bcero yacos)

OO0mas Tpyn0éMKOCTb 1M CHUILTTHHBI 108
KonTaktHas pabora 96
Jlexuu (Jlexiun) 48
[Tpaktuueckue (IIpakr. pab.) 48
CamocrostenbHas pabota (CP) 12

3auer -

3.2.ConepxaHue Kypca:

Ne Ha3zBanue Bun yuebHoli | DopMBI TEKYIIETO
TEMBI paszena/TeMsbl pabotsl, yac. KOHTPOJIS
Jlex |IIpa| CP
LIMH | KT.
pao.
O[O0 |O
7 cemecTp
1 buononumepsl. TecTtupoBaHue
[Ipenmer u obmmue
n[?milunnm n 61612
HCCIIEI0BAHUS




IlonsaTue
KOoH(popManuu
OMOTIOTUMEPOB.
JIByrpaHHBIE YIIBL.
3aBUCHMOCTD
MMOTEHIIHAIbHOMN
SHEPTUU
B3aHMMOICHCTBUSA
aTOMOB
OHOJIOTUYCCKUX
MaKpOMOJIEKYIT
ouononumepa ot
JBYTPaHHBIX YTIIOB,
OMPEIEIISIONIUX €TO

CTPYKTYPY

TectupoBanue

Tpernunas
CTPYKTypa OeKOB.
CBs13b BTOPUYHOU U
TPETUYHOMN
CTPYKTYpbl. Ponb
PEryIspHBIX
BTOPUYHBIX
CTPYKTYp B
hopMHupOBaHUT
TPETUYHOMN
CTPYKTYpbl. Ponb
pa3IMYHbIX
B3aUMOJIENCTBUN B
hopMHupOBaHUHT
TPETUYHOMN

CTPYKTYPBI

TecTtupoBaHue

dopMupoBaHue
TPETUYHOMN
CTPYKTYPBI Oeika

TecTtupoBaHue

Crpykrypa
HYKJIEMHOBBIX
KHCJIOT.
YHopsii0ueHHOCTh
CTPYKTYpBI
TOMOTIOJIUHYKJICOTH
JI0B

TectupoBanue

DUBUKO-XUMHUYCCKH
€ OCHOBEI
B3aNMOJICHCTBUS
MAaKpPOMOJIEKYJ IPYT
C IPYIOM H C
MaJbIMHU
MOJIEKYJIAMHU.
TepmonrHamuka u
KHHETHKA
B3aMMOJICUCTBHUSI.
OCHOBHBIE THIIBI
B3anMMOJICHCTBUI

TectupoBanue




7 Meron TectupoBaHue;
PEHTIE€HOCTPYKTYpPH KOJIJIOKBUYM
Oro aHajiusa
CTPYKTYpBI
OMOTIOTUMEPOB.
Bo3MoxHOCTH 1
OrpaHUYECHUS
PEHTIE€HOCTPYKTYpPH
Oro aHaJus3a.
Ou3nyecKkun
MPUHIUIT METOA
SAMP

Tema 1. buononumepsl. IlIpeamer u o0mue npuHuns! uccaegosanus (IK-4)

Jleknus.
buononumepsrt. [Ipeamer u o61mme NpuHIMITEL HccieaoBaHus. KoHIENMs 31eKTpOHHO-KOH(POPMAIMOHHBIX
B3aumozeiicteuil (OKB) M.B.Bonbkenmireitna. OCHOBBI
B3aMMOJICUCTBHI B CTPyKType OmomonumepoB. CuiibHBIE W claOble B3ammopeicTBus. [loTeHImanbHas
SHEpPIus aToOMOB, COCTABISIONIMX OHMOJIOTMYECKYI0 MaKpOMOJIEKyly Ouoronnmepa. 3HaueHHE CladbIX
HEBAJICHTHBIX B3aUMOJAEUCTBUHN. JlUCIEpCHOHHBIE CHUJIBI NPUTSHKEHHS M OTTAJIKUBAHHUE DSJIEKTPOHHBIX
obonouek aromoB. Ilorenmman 6-12 Jlennapn-/[oHca, ONMHMCHIBAIOIIMI JUCIIEPCHOHHBIE CHIIBI U
ANIEKTPOHHOE OTTalKuBaHue. [ papuueckoe n3odpakeHre MOTEHIIMAIA
Jlennapn-/IxxoHca. IlapiuansHble 3apsabl KOBaJICHTHO CBsI3aHHBIX aroMoB. Ilorennuan Ban-nep-Baanbca.
BannepBaabcoOBbl KOHTAaKTHBIE PACCTOSHUA IS Mapbl aTOMOB. BONOPOAHBIE CBA3M C IPEUMYILIECTBEHHO
ANEKTpOCTaTUYeCcKoe B3aumojeicTBue. JIMHEHHOCTh BOJOPOAHOW CBSA3U. DHEPrus BOAOPOJHOM CBSI3H.
Konnenmus cBoOOIHOM SHEPTHH.

IIpakTH4eckoe 3aHATHE.
DUBNKO-XUMHUYECKUE TPUHITUTIEI (JOPMUPOBAHUS CTPYKTYPBI OMOTIOTUMEPOB
3anaHus AJ51 CAMOCTOSITEILHOI padoThI.

DHTponHs OUOTOIMMEDPA U CBSI3bIBAIOINAS dSHEPTHs. DHTpomnus pactBoputes. [ unpododbHoe
B3aUMOJENCTBHUE KaK

B3aUMOJENCTBUE TUMOJIEN.

Tema 2. IlonsiTue koHgopmMauuu 6MONOJIMMepoB. /[ByrpanHbie yriibl. 3aBUCHMOCTDH NMOTEHIIMAJIbHOM
JHEPruM B3aMMOAeCTBUA
aTOMOB OMOJIOTHYECKMX MAKPOMOJIEKYJI OMOIOJIMMePA OT ABYTPAHHBIX YIVIOB, ONIPee/IsIIOLIUX ero
crpykrypy (IIK-4)
Jlekumus.

[Tonsitne xoHpopManuu OuomoauMepoB. J[ByrpaHHBIC yIJIbl. 3aBUCHMOCTH MOTCHIIMATBHOM SHEPTHH
B3aMMOJCHCTBHUSI aTOMOB OHOJIOTMYECKUX MAaKpOMOJEKyd Ouomoiaumepa OT JABYTPaHHBIX YIJIOB,
ONpENENAIONMX €ero CcTpykrypy. KoHdopmannoHHas NOABMKHOCTD  MOJIEKYJbl  OHOMOIMMeEpa.
Kondopmanmnonnsie kaptel Pamauanapana. Ctpykrypa 6enkoB. Bropuunas ctpykrypa. Kondopmarmonssie
0COOEHHOCTHU MOJUMENTUIHON LIETH.

IIpakTnyeckoe 3ansATHE.
Ocobast posb 0CTaTKOB NpOJIMHA. PeryssipHble BTOpUYHbIE CTPYKTYPhI HA OCHOBE PETYJISIPHBIX BTOPHUHBIX
CTPYKTYp

3ananus AJ51 CAMOCTOSITEILHOI padoThI.

KondopmanroHHbIe KapThl ISl TAITMYHBIX AMHUHOKHUCIIOTHBIX OCTAaTKOB. [ MOKOCTH MONMHMIENTHIHON TIETIH.
Ocobast posib 0CTaTKOB TIIHIIMHA.



Tema 3. TpeTnuHas cTpykTypa 0e/ikoB. CBSI3b BTOPUYHOI U TPETHYHOH CTPYKTYpHbI. Posib
pery/isipHbIX BTOPHYHBIX CTPYKTYP B OPMHPOBAHUM TPETHYHOH CTPYKTYpPbI. PoJIb pa3ImuHbIX
B3auMozeiicTBuii B popMupoBaHuU TPeTHYHOH cTPYKTYpshI (ITK-4)

Jlexknus.

Tpernunas cTpykrypa OenkoB. CBs3b BTOPHUHOW U TPETUYHOM CTPYKTYPHI. POIlb perynsipHbIX BTOPUYHBIX
CTPYKTYp B (POPMUPOBAHHM TPETUYHOM CTPYKTYphl. PoNb pa3nuyHbIX B3aMMOACHCTBUN B (pOpMUpOBaAHHU
TPETUYHOU CTPYKTYPBI.

IIpakTnyeckoe 3ansATHE.
JlomenHas cTpykrypa. CTabunu3anusi TpeTUYHON CTPYKTYpBI HE Ha OCHOBE IHMIPO(OOHBIX

B3aMOAECUCTBUN (CTPYKTYpBI TUIIA ?IIMHKOBBIE MAJIbIIBI?).
3aganus 1J151 CAaMOCTOSITEJIbHOM PadoThI.
Ponb runipooOHBIX B3auMOICHCTBHN B (POPMHUPOBAHUH TPETHYHOU CTPYKTYpHI. [ napododHOE sapo.

Tema 4. @®opMupoBaHHue TPeTHYHOH CTPYKTYpPHI Oenka (ITK-4)
Jlexknus.

dopMupoBaHHE TPETUYHOU CTPYKTYpbl Oenka. COBpeMEHHBIE MCCIEOBAHUS M KOHLEHIMUA. MeXxaHU3Mbl
CBEPTBIBAHMS OJIUIIEITUIHON LIETIH

IIpakTH4eckoe 3aHATHE.
Kunernka u TepMoariHaMUKa CBEPTHIBAHMUS.
3ananHus AJ151 CAMOCTOSITEILHOI padoThI.
Mopnenb KOTPaHCIAIMOHHOTO CBOPauUBaHUA.

Tema 5. CTpyKTypa HyKJEMHOBBIX KUCJIOT. YIIOPSAI0YEHHOCTh CTPYKTYPbI FTOMONOJIMHYKJIE€0TH/I0B
(ITK-4)
Jlexknus.

CrpykTypa  HYKJIEMHOBBIX  KHUCJOT.  YHOPSAOYEHHOCTb  CTPYKTYpPhl ~ T'OMOIIOJIMHYKJIEOTH/IOB.
KoMnnumentapHocTs ocHoBanuil. JIBycmmpanbHast crpykrypa JHK. ®usuko-xumuueckue cBoiicTBa
nsoiiHoy cnupanu JJHK. ITnaBnenue neoinoi cnmpanu JJHK. Tepmonunamuka npornecca.

IIpakTnyeckoe 3aHsATHE.
Oueprus cBepxcnupanuzanuy. @a3oBbie JUarpaMMsbl 11 KOHPOOPMAIIMOHHBIX COCTOSHUIN

MOJIMHYKJICOTUI0B
3aganus AJ151 CAMOCTOSITEIbHOM PadoThI.

Tornonornyeckue CBOMCTBA KOJIBLEBBIX 3aMKHYTHIX JIBOMHBIX CIIMPAJICH: OPSIOK 3aLECIUICHUS, KPYyYEHUE,
pan3uHL

Tema 6. DU3MKO-XUMHYECKHE OCHOBBI B3aUMOIEHCTBHSI MAKPOMOJIEKYJI APYT € APYrOM U ¢ MaJILIMH
MoJieKyJIaMu. TepMoIUHAMHUKA M KHHETUKA B3auMoaeicTBUsl. OCHOBHbIE THIILI B3aUMO/1eiiCTBU A
(IIK-4)

Jlekumus.

OU3NKO-XUMUYECKUE OCHOBBI B3aUMOJACHCTBUS MAKPOMOJIEKYJ APYT C APYTOM U C MaJIBIMH MOJICKYJIaMH.
TepMoguHamMuka W KWHETHMKAa B3auMoaehcTBUs. OCHOBHbBbIC THUIIBI B3auMoOnAeHcTBHIl. B3anmoneiicTBue
OEJIKOB ¥ HYKJICMHOBBIX KHCIIOT. [ [pUHIMIIBI B3aUMOICHCTBHS.

IIpakTH4eckoe 3aHATHE.
CTpyKTypHBIE MOTUBBI THIIA CIUPATb-TIOBOPOT-CIIUPAIIb, JIEUIIMHOBBIE "3aCTEKKU-MOJTHUN",

"IIMHKOBBIE NAJbIbI". DBOJIOIMOHHAS POJIb CTPYKTYPHBIX MOTHBOB
3ananus AJ51 CAMOCTOSITEILHOI padoThI.
CriennaibHble CTPYKTYPBI B O€lIKax, B3aUMOJCHCTBYIOIINX C HYKJIEMHOBBIMU KUCIIOTaMU



Tema 7. MeToa peHTreHOCTPYKTYPHOIO AHAJIN3a CTPYKTYpPbI OHonoaumMepos. BozmoxHocTH M
OrpPaHUYeHHUs] PEHTTeHOCTPYKTYPHOIro aHaau3a. ®uznvyecknii npunuun meroga SAMP (I1IK-4)

Jlexknus.

MeTtoq pPEHTIeHOCTPYKTYPHOTO aHaju3a CTPYKTyphl OuornomumepoB. BO3MOXXHOCTM W OrpaHUYEHUS
PEHTIeHOCTPYKTYypHOro aHanu3a. Pusznueckuit npuHiun metoga SAMP. Xumuueckuit casur. Cs3b
KOHCTaHThl cnuH-cnuHoBoro B3aumogeiictuss (KCCB) ¢ aByrpaHHBIMH yIiIaMH, OIpPENEISIOLIMMU
CTPYKTypy Ouornonumepa. J[omomHUTEIbHbIE CIBUTH, BO3HUKAIOIIME 32 CUET B3aUMOACUCTBUI OCTAaTKOB B
HaTuBHOM Oenke. OnHoMepHbIit IMP kak METO OLIEHKH HATUBHOCTH CTPYKTYPBHI.

Snepnsiii a¢ppext Oepxaysepa. [IBymepHas u TpexmepHas SIMP-criekrpockomnus. McciaenoBanue CTpykTyp
C MEXIUIOCKOCTHBIM B3aumopeiictBueM meronoM SAMP. [Ipyrue ¢usndeckue MeToibl, IPUMEHIEMbIE IS
U3y4YeHHUsT CTPYKTyphl —OuomonumepoB. KommbloTepHOE MOIENIMPOBAaHHE U AHAJIU3  CTPYKTYPHI
OouononuMepoB. MeTosbl KOMITBIOTEPHOTO MOJAEIHPOBAHUS CTPYKTYphl OHonoinuMepoB. IIporpamMmer s
BU3yaNM3allMM M aHajlu3a CTPYKTypbl OuomnonumepoB. @opmar (aiaoB [uIsi 3amUCH  CTPYKTYPHI
OMOTIOTUMEPOB.

IIpakTnyeckoe 3aHsATHE.

baHky JaHHBIX CTPYKTYp OHMOIMOIMMEPOB U paboTa ¢ HUIMH
3ajaHus AJ151 CAMOCTOSITEJIbHOM PadoThlI.

baHky JaHHBIX CTPYKTYp OHOIMOIMMEPOB U paboTa ¢ HUMH

4. Konrpoab 3HaHMI 00y4alOLINXCS M THIIOBbIE OLICHOYHbIE CPEICTBA
4.1. Pactipenenenue 0auioB:

7 cemecTp
* mocenraemocts — 10 GamtoB
*  TEKYyIIUHA KOHTPOJIbL — 75 0aioB
* KOHTPOJIBHBIEC cpe3bl — 2 cpe3a: 10 6amios, 5 6annos
* mpeMuanbHbIe OauTel — 10 6amioB

Pacnipenenenne 6aJiioB 10 3aaHMSIM:

No  [HaszBanue tembl | DopMbl Max. MeTtoauka mpoBeIcHUS 3aHATUS U OLICHKU
Te | /BHJI y4eOHOH |TEKyIEro | KoJI-BO
MBI paboThI KOHTpoJist | 0asuioB
/ cpe3sl

1. | buononumepsl. | Tectupos 20 Kaxnpiit npaBuIbHBIN OTBET - 1 Oann

[Ipenmer u aHue

o0mue
MIPUHITATIBI
HCCIICIOBAHUS




IToustue
KOH(OpMauH
OHMOIOIUMEPOB.
JIByrpaHHbIe

YTIIBL,
3aBUCHMOCTh
MMOTEHITNATBEHOMN

SHEPIruu
B3aMMOJICHCTBH

a1
aTOMOB
OHOJIOrHYECKUX
MaKpOMOJICKYJT
Oouononumepa
OT JBYTPaHHBIX
VIJIOB,
ONPEICIIIOUUX
€ro CTPYKTYpY

Tectupos
aHue

10

Tect coctout u3 10 Bonpocos. 1 mpaBuIbHBI OTBET - 1 Ga.

10

Tpetnunas
CTpYKTypa
6enkoB. CBsI3b
BTOPUYHOH H
TPETUUHOH
CTPYKTYPBI.
Ponp
PETYISIPHBIX
BTOPHUYHBIX
CTPYKTYp B
(hopmupoBaHNH
TPETUUHON
CTPYKTYPBI.
Ponp
Pa3NUYHBIX
B3aMMOJICHCTBH
B
(hopmupoBaHNH
TPETUUHON

CTPYKTYpPBI

Tectupos
aHue

10

Tect coctout u3 10 BonpocoB. | mpaBUWIIHBIN OTBET - 1 Gai.

dopMuUpoBaHUE
TPETUYHOU

CTPYKTYPBI
OeJika

TecTupoB

aHue(KOH

TPOJILHBI
i cpe3)

10

Tect coctout u3 10 BompocoB. 1 mpaBMIIEHEI OTBET - 1 Oa.

Crpyxrypa
HYKJIEMHOBBIX
KHCJIOT.
YhopsioueHHOC
Tb CTPYKTYPHI
TOMOTIOJIMHYKIIE

OTHIOB

Tectupos
aHue

10

Tect coctout u3 10 BompocoB. 1 mpaBMIIEHEI OTBET - 1 Oa.




6. |Pusuko-xumuue | Tectupon 15 Tect coctout u3 15 Bonpocos. Kaxkaplil mpaBuiibHbIH 0TBET - 1 Oa.
CKHE OCHOBBI aHue
B3aNMOJICHCTBH
i
MaKpOMOJICKYJT
JIPYT C IPYTOM U
C MaJIbIMU
MOJICKYJIaMH.
TepMoarHAMHKA
U KUHETHKA
B3aMMOJICHCTBH
si. OCHOBHBIC
THIIBI
B3aNMOJICHCTBH
51
7. Meron Tectupon 10 Tect coctout u3 10 BommpocoB. KaxkeIii mpaBWiIbHEIN OTBET - 1 Ga.
PEHTTEHOCTPYKT | aHHUe
YPHOI'O aHAJIN3a | ROJIOKB 5 KommokBuym crmaercss B YCTHOH (opMe IO IpenBapUTEIbHO
CTPYKTYPBbI HYM(KOHT 0003Ha-YEHHBIM  TEOPETHUYECKHM  BOIPOCAM H  MaKCUMAJIbHO
0HOTOIMMEPOB. POJILHBII OIICHUBaeTCs B 5 OajuioB: 4-5 0ajIOB BBICTABISICTCS, €CIIA CTYIACHT
BosmoxkHOCTH 1 cpe3) OoOHApYXWUJ BCECTOPOHHEE, CHCTEMaTHYeCKoe M TIIyOOKOe 3HaHUE
OrpaHHY4CHUA MPOrpaMMHOTO MaTepuaia, YMEHHE CBOOOIHO BBHITIONHSTH 3aJaHUSA,
PEHTICHOCTPYKT NPEAyCMOTPEHHBIE  IPOrPAaMMOM, OCBOMBLIMH  OCHOBHYIO, H
YPHOTO aHaJIn34. 3HAKOMBIM C JOMOJHU-TENBHOM mnuTeparypod. OTBET MOCTPOEH
Du3nyecKuit JIOTUYHO, MaTepuall H3JIaracrcs 4YeTKO, SCHO, XOPOIIUM S3BIKOM,
NPUHIATL apryMEHTUPOBAaHO, yMECTHO UCHONB3YyeTCsS WH(GOPMAIMOHHBIA U
merona SIMP WUTIOCTPATUBHBIA Marepual (IMPUMEpPhl M3 MPAKTHKH, TaOIHIIBI,
rpaduku U T.7.). Ha BOompockl oTBe4aeT KpaTko, apryMEHTHPOBAHO,
YBEPEHHO, IO CYIIeCTBY.2-4 Oaia BBICTABISETCS, C©CIH CTYACHT
OOHApYyXWJ  JOCTATOYHO  TDIYOOKWE  3HAHUSA  MPOTPAMMHOTO
MaTepu-ajia, YMEHHE HCIIONb30BaTh paHee MO-ITyYCHHBIC 3HAHUS C
BHOBb TPUOOP-TEHHBIMH, MPUMEHATh WX Ha mpakrtuke. OTBET
MOCTPOCH JIOTUYHO, MaTepHasl W3JIaracTcs XOPOIIUM  SI3BIKOM,
MPUBJICKAETCS MH(POPMATUBHBIA W WILTIOCTPH-POBAHHBIM MaTepHUal,
HO NOpU OTBETE JOMYCKAeT HEKOTOphbIe MOTPEIIHOCTU. Bompocsl,
3a/laBacMble  NPEMOAABATEIEM, HE BBI3BIBAIOT  CYIIECTBEHHBIX
sarpymHeHuit 0-1 Oamma: CTYIEHT TOKa3bIBaeT HE JIOCTaTOYHBIN
YpOBEHb 3HAHMI yU4EOHOTO W JICKIIMOHHOTO Marepualia, He B MOJTHOM
o0beMe BJaNEeT TPAKTUYCCKUMH HAaBBIKAMHU, YYBCTBYeT Ce0s
HEYBEPEHHO TP OTBETE Ha BONpOCH. B oTBeTe HE Bcerma
NPUCYTCTBYET JIOTH-KA, APTYMEHTHI MPHUBICKAIOTCS HEIO0CTATOYHO
Beckue. Ha mocTaBieHHBIE BOMPOCHl 3aTPYIHSETCS C OTBETaMHU,
MOKa3bIBACT HEMOCTATOYHO TITYOOKHE 3HAHUS
8. [TocemaeMocThb 10 10 6amnoB — crynent nocetwn Bce 100% 3ansaTHiA
[IpemuansHbie OaILITBI 10 JlomomHUTENbHBIC TTPeMUaIbHbIE 0aJUThl MOTYT OBITh HAYUCIICHBI 32
MOCTOSHHYIO aKTHBHOCTh BO BpeMs JIa0OpaTropHbBIX 3aHATUd — 10
0ayoB
10. |MunuBunyanbHbIC 3aJaHUsA, 50 CTyoeHT MOXET MPEAOCTABUTh BCE 3aJaHUs TEKYILIEro KOHTPOISI U
C IOMOMUIBIO0 KOTOPBIX KOHTPOJIbHBIEC CPE3bI
MOXHO HaOpaTb
JOTIOJTHUTEIIBHBIC OB
11. HUroro 3a cemectp 100

HToroBast oueHka 1o 3a4ety BeicTaBisgercs B 100-0auibHOM 1IKane U B TPaIUIIMOHHON YeThIPEeXOaIbHOM
100-6annbHOM
YeThIpeX0aIbHYIO0 OCYIIECTBISIETCS CIEAYIOUIMM 00pa3oM:

mIKaJje.

[TepeBon

PEUTHUHTOBOM

OLICHKHU 10 JUCHUITIIIMHE B TpaAUIIUOHHYIO

100-0ajuibHasg cucreMa

TpanuuonHas cucrteMa
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50 - 100 GayuioB 3auTeHo

0 - 49 6aiut0oB He 3aureno

4.2 TunoBsie OLIEHOYHBIE CPEACTBA TEKYIIIETO KOHTPOJIS
KOJIJIOKBUYM

Tema 7. MeTon peHTT€HOCTPYKTYPHOTO aHAJIN3a CTPYKTYphl OMONOIMMEPOB. BO3MOXKHOCTH U OrpaHUYCHHS
PEHTIeHOCTPYKTYpHOro aHanusa. Puzndeckuii npuHuun meroga SIMP

1. Kak MOKHO OLIEHUTH pa3Mepbl MAKPOMOJIEKYI?

2. Uto Takoe TepMOAMHAMHUYECKAs U KHHETHYEeCKast THOKOCTh? [louemy moimucuiiokcas,
nuc-1,4-nonmubyTraaueH, muc-1,4-momuu3onpex, conoumMepsl 1,4-nomudyTtaauena co cruposiom (70:30) u
HUTPHUIIOM aKpuioBo# KUCIOTHI (70:30) XapakTepu3yroTcs MPAaKTHUECKH OJJMHAKOBON TEPMOIMHAMHYECKOM,
HO Pa3IMYHON KMHETHYECKON THOKOCThIO?

3. Kakue 13 npuBeIeHHBIX HIKE MTOJMMEPOB OyayT NPOSBIATH THOKOCTH TP KOMHATHON TeMIIEpaType:
MOJIMATUIICH, TTOTUIPONUIICH, TIOTUCTUPOII, TOTUU300y THIICH, TOTMMETUIMETAaKpHIaT?

4. Yto Takoe HaIMOJEKYJISIpHAs CTPYKTypa? 3aBUCUT JIX OHA OT XMMUYECKOTO CTPOCHUSI MAaKPOMOJIEKYJIbI,
MOJIEKYJISIPHON Macchl, MOJIEKYJIIPHO-MACCOBOIO pacipeieieH sl, KOHPUTypaluu MaKpOMOJIEKYJ

U ee KoH(popMarui

5.Kak onpenensroT CpeaAHEUHCIOBYO MOJIEKYISIpHYI0 Maccy?3.Kak onpenenstoT CpeIHEB3BEIICHHY IO
MOJIEKYJSIpPHYIO Maccy?4.3aueM Hy>KHO ONpEAEIsiTh MOJIEKYISIpHYI0 Maccy nonumepa?S.Ilouemy kaxaplit
METOJI OTIPEICTICHHS MOJIEKYISIPHOM MacChl 1aeT cBoe 3HaueHue?6.Kakumu napameTpamu xapakTepusyroT
MOJIEKYISIpHYIO Maccy nonumMepa??7.Chopmynupyiite ocHoBHOM 3akoH HproToHa.8. KakoBbl mpenens
MPUMEHUMOCTH ypaBHEHUE Mapka-XayBruHka- Onopu?

TecrupoBanue

Tema 1. buononmumeps!. [Ipeamer u 001IME TPUHLIUIIBI UCCIETOBAHUS

1. BBICOKOMOHGKYHﬂpHBIC COCAMHCHUS, COCTOAIINEC U3 JJIMHHBIX MOJICKYJI C OOJIBIIIM KOJIMYECTBOM
Ha3bIBAKOT:

A MOHOMEp
b nonmumep
B monekyna
I atom

2. HuzkoMomeKkyasipHOe COeIMHEHUE MTPEAHA3HAYCHOE ISl OTYUYEHHUs MTOJIMMEPOB
A Monekyna

b nonmumep

B monomep

I atom

3 Marepuaibsl Ha OCHOBE OPTraHUYECKUX MPUPOAHBIX, CHHTETUUECKHUX WM OPraHMUYECKHUX TIOJIUMEPOB, U3
KOTOPBIX MOYKHO TIOCJI€ HAarpeBa U MPUIIOKEHHS JaBlieHHs (opMOBaTh U31ENHUs CIIOKHON KOH(PUTYpaIH
Ha3bIBAIOT:

A Kayuyk
b monomep




B miactmacchl
I' pe3una

4 Kakue coeTMHEHUsI OTHOCATCS K MOJMMEpam
A monusTHIIeH

b Bce oTBETHI BEpHBI

B nonunponunex

I' momubyTrnen

5 ®opMbl MAKPOMOJIEKYIT:
A pa3BeTBIICHHBII

b npocTpancTBeHHBII

B JIuneiinblii

I" Bce oTBETHI BEpHBI

6 Ilonmumep - 310

A peaknus

b monexyna

B HU3KOMOJIEKYISIpHOE COETUHEHNE
I" BBICOKOMOJIEKYISIPHOE COEAMHEHNE

7 Uuciio MOHOMEPHBIX 3BEHBEB, 00Pa3yIOIIMX MaKpPOMOJIEKYITy Ha3bIBAIOT:
A MoHOMED

b ¢opma makpomonekybt

B aromnas macca

I' crenenp nonuMepu3au

8 IloBTOpsArONIMICS YY4AaCTOK CTPYKTYPBI MOJIEKYJIbI MOJIMMEPA HA3bIBAIOT:
A MonekynspHas Macca

b monomep

B dhopma makpoMoseKyIbl

I' ctpykTypHOE (371€eMEeHTapHOE) 3BEHO

9 IIpupoaHbIe TOJIUMEPHI:
A HYKJIEHHOBBIE KUCIIOTbI
b Genku

B cMmonel npupoaHsie

I" Bce oTBETHI BEpHBI

10 ITonmumepu3zanus - 3TO. ..

A ¢puzndeckoe CoOCTOsIHHE

b xumnueckoe cBONCTBO

B cTpykTypHOE (351€MEHTAapHOE) 3BEHO
I" peakuys noay4eHus NOIMMEPOB

11 MoHOMEPOM MOJUATUIICHA SIBISIETCS:
A mponuieH

b stunen

B Gytunen



I' cimpr

12 B pe3ynbraTte NoJiMMepu3aluy NponuiIeHa MoIy4aroT:
A Kayuyk

b nonmuatriieH

B nonmunponuien

I' BonoKHO

13 OcHOBHBIE CBOWCTBA XapaKTEPHBIE NTOJINMEPAM:
A MexaHn4ecKue

b skcmyaranoHnssie

B ¢uznueckue

I' Bce oTBETHI BEpHBI

14 K xakuM cBoiicTBaM OTHOCHTCS HaJCKHOCTL?
A XyMHUYeCcKuM

b skcmuryaraninoHHBIM

B 00beMHBIM

I' pusmaeckum

15 ITomumepbl, MAKpOMOJIEKYJIbI KOTOPBIX COZIEP’KAaT HECKOJIBKO TUIIOB MOHOMEDPHBIX 3BEHBEB, Ha3bIBAIOTCS
A comnonumMepamMu

b rerepononumepamu

B nonukoHaeHcaraMu

I' nonmumepusaropamu

16 N3meHeHue CTpyKTypbl MAKpOMOJIEKYJIbI TIOJ] ICMCTBUEM BHEIIHUX CHJI Ha3bIBACTCSI:
A monuMepu3anus

b nedopmarus

B pazpyuienne

I" nnaBnenue

17 PacTspkenue, cxxatue, yaap, i3rud OTHOCUTCS K:
A Bunam nedopmaruu

b cBolicTBam nosmmepoB

B 00beMHBIM XapaKTEpPUCTHKAM MTOJIUMEPOB

I" BecoBbIM XapaKTepUCTUKAM MOJTMMEPOB

18 Xumuueckue BelecTBa, KOTOPhIE COCTOSAT U3 MHOXKECTBA ITOBTOPSIIOLIMXCS TPYIITUPOBOK, COEAUHEHHBIX
MEXy CO00M XMMUYHCKUMU CBSI3IMHU Ha3bIBAIOTCS:

A HU3KOMOJIEKYISIPHOE COETMHEHHE

b Beicokomonekymnsipabie coenunenus (BMC)
B monexyna

I" cTpykTypHOE 3BEHO

19 Mornekyra, KoTopasi COCTOUT U3 OOJIBIIIOTO YHCIIa aTOMOB COSTMHEHHBIX MEXITYy COO0H KOBAJICHTHBIMH
CBSI3SIMHU:

A XUMHYECKas peakius
b atom



B makpomosnekyna
I" monexyna

20 [Tomumepsl, KOTOPbIE COAEPKAT B MAKPOMOJIEKYJIE OAMHAKOBBIEC AIEMEHTAPHbBIE 3BEHbs HA3bIBAIOTCS:
A MakpoMoieKyna

b rerepononumepsl

B HU3KOMOJIEKYISIpHOE COEAMHEHNE

I" romononmumepsl

Tewma 2. TTonstue koHdpopmaruu 6uomoaumMepoB. [[ByrpanHbie yriibl. 3aBUCUMOCTD MOTEHITUATBLHOMN
SHEPTYHU B3aUMOJICUCTBHUS
aTOMOB OMOJIOTUYECKUX MAaKpOMOJIEKYJ OMOIOIIMMEpa OT IByTPAHHBIX YIJIOB, ONPENESIONINX €ro

CTPYKTYpY

1. CoucThIf NJIACTUK HA OCHOBE TKAaHU, MPONMUTAHHBIN TEPMOPEAKTUBHON CHHTETUYECKON CMOJIOM,
yCTOHYMB K Harpy3kam. HeoOxonum asist M3roToBICHUS MAPUKONOAIIUITHUKOB U IECTEPEH

A) Crexoriact
B) [Monustunen
C) TekcTonut
D) Kap6onut

E) I'erunakc

2 ®enondopManbaeruaHas CMOJIa — 3TO MOJTUMED
A) HaTypaIbHBIH

B) npocTtpancTBeHHBII

C) TepMoOILIacCTUYHBIH

D) nuneiHbIH

E) HU3KOMONEKYISIPHBINA

3. BemecTBa 0AMHAKOBOTO COCTaBa, HO PA3IMYHOTO CTPOCHHUS C Pa3IMYHBIMH CBOHCTBAMH HA3BIBAIOT
A) IMonmumepamu.

B) Uzoronamu.

C) I'omosnoramu.

D) Ananoramu.

E) Uzomepamu.

4. IIpuponHbie BHICOKOMOJIEKYISIPHBIE COETUHEHUS, MAaKPOMOJIEKYJIbl KOTOPBIX COCTOSIT U3
MOHOHYKJIEOTH/I0B, Ha3bIBAIOT

A) kKapOOHOBBIMHU KHCIIOTaMHU
B) HyKJIEMHOBBIMH KHCIIOTAMH
C) yrneBonamu

D) 6enkamu

E) amunokucnoramu

5. Peaknus nomydenust heHonpopMaIbIeTHIHON CMOJIBI HA3bIBAETCS
A) nonukoHAeHCcaen

B) ruaparanueit

C) ruaponuzom
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D) cononumepusanueit
E) nonmumepuzanueit

6 [lonuaTHIIEH - ... TOJUMED

A) HaTypanabHBIN U )KUBOTHOTO IIPOUCXOXKACHUS

B) HaTypanbHBIil 1 paCTUTETHLHOTO TIPOUCXOXKICHUS
C) XUMHUYECKU U UCKYCCTBEHHBIN

D) xumMu4eckuii 1 CHHTETUUECKUH

E) HatypasibHbII 1 XUMUYECKUI

7 IonuahupHOE BOIOKHO:
A) JlaBcan

B) llenx

C) Buckoza

D) Kanpon

E) Hutpon

8. [IpupoaHOE BEICOKOMOJIEKYIISIPHOE COEAMHEHHE
A) Caxapo3sa

B) Mansro3a

C) I'moxko3za

D) Kneruarka

E) llonustunen

9 o ciocobam MmoTydeHus: OTUMEPHI IETSATCS TOJIBKO Ha
A) HaTypaibHbIE U XUMUYECKHE

B) cunTeTHUeCKHe U UCKYyCCTBCHHBIE

C) UCKyCCTBEHHBIE U XMMHYECKHE

D) xumuueckue

E) npuponusie

10 Eciin macca nzonpenoBoro kaydyka S00000, To 4uClIO CTPYKTYPHBIX 3BEHBEB
A) 7483
B) 7693
C) 7796
D) 7233
E) 7353

Tema 3. Tpetnunast cTpykTypa 6e1KoB. CBS3b BTOPUYHOM U TPETUYHOM CTPYKTYpbI. PoJIb perysipHbIx
BTOPUYHBIX CTPYKTYP B (POPMHPOBAHUHU TPETUYHOM CTPYKTYpHI. POl pa3smuuHbIX B3aUMOICHCTBHIA B
(GopMHUPOBAaHUH TPETUUHOM CTPYKTYPHI

1. K xakomy BHIY BellecTB OTHOCATCS Oeku?

K nonmumepam

K monomepam

benku MOryT OBITH KaK MOTHMEpPaMU, TAK © MOHOMEPaMH

2. Kak uHaye Ha3bIBaeTcsi 00KOBas Helb AMUHOKHMCJIOTHI?
MOHOMEPOM



aHHMOHOM
panukaiom

3. CKo0JIbKO pa3HbIX AMHHOKHCJIOT BXOASAT B COCTAB 0eJIKOB?

10

20

30

4. K yeMy NpuBOANT OTCYTCTBHE B NUIIE He3aMEHUMBbIX AMUHOKHCJIOT?

K ToMy, 4TO Opranu3m caM HauYMHAET UX BBIPAOATHIBATH

K pazBuruto 3aboneBanuit

He nmeer sapko BbIpaXeHHbBIX OCIEACTBUM

5. Kakast MmosekyJsa o0pasyercs npu o0pa30BaHUH NENTHIHON CBA3U?

Bongl

Kucnopona

VYrnepona

6. Kakmue 1Ba crmocofa yk/JaJKu 4alle Bcero BCTpe4aTcsi B MoJIeKyJe Oenka?
Anbda-crimpans u 6eTa-CTpyKTypa

[lepBuunas opmanys u BTOpu4HOE 00pa3oBaHue

Hkc-Teno u urpek-meTos

7. Kakoii Bu1 HMeeT [100y/asipHasi CTpyKTypa?

[Ipsamoit HuTH

Crnmpanu

[TnotHOTO KITyOKa

8. Kak HaspiBaeTcs ¢opma Oesika, NpeacTABIAOIAsA cO00H JJIMHHYIO HUTDH?
bubpmsipHas

100ysapHast

TpeTU4Has

9. Kaxkoii u3 3THX 0€JIKOB HMeeT YeTBePTUYHYI0 CTPYKTYpYy?

KOJIJIareH

KepaTuH

reMorIo0uH

10. ITpu u3MeHeHUH KaKUX YCJI0BHII MOKeT IPOM30MTH AeHaTypanus Oenka?
Temieparypa

JaBJICHNE

KOH(pOpMAIIHs

Tema 4. ®opMupoBaHUE TPETUYHOM CTPYKTYPHI O€Ka
1. Kakoii 0es10K BbINOJIHACT GePMEHTATUBHYIO (PYHKIHIO
C. Tpuncuun
A. UHCYIHH
B. pubpun
2. UHorna 0ej10Kk MOXkKeT yTPATUTh CBOIO CTPYKTYPHYIO OPraHM3aluI0. JTO HA3bIBAETCS
AeHarypaumei 0eika. OqHa U3 NPUYHH JeHATypalul
B. cMeHa nHg 1 HOUH
A. BO3z€liCTBHE CBETA
C. melicTBHUE CHJIBHBIX KUCIIOT WX LIEJIOYEH
3. B kakux NpoAYKTAaX COAEPKUTCS O0/bIIe BCero 0eJIKoB
B. B yae, kode 1 ra3upoBaHHBIX HAIUTKAX
A. B oBOIIax U PpyKTax
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C. B piOe
4. Kakyo (pyHKIHIO BbINOJHSIET PUOponH
A. TpaHCTIOPTHYIO
B. cTtpykTypHyto
C. 3amuTHYI0
5. MHorna 0e10K MOKeT YTPATUTh CBOIO CTPYKTYPHYIO OPraHM3alUI0. JTO HAa3bIBAETCH
AeHarypaumei 0eika. OqHa U3 NPUYHH JeHATypalul
C. undpazByk
B. cmeHa nHa v HOUM
A. TIOBBIIIEHHE TEMIIEPATyPhl
6. B kakux nMpoayKTax cogepKUTCs 00/bIIe BCero 0eJIKoB
A. B oBOmIAax U GpyKTax
C. B gifiiax
B. B yae, kode 1 ra3upoBaHHBIX HAMUTKAX
7. UHcyanH — 3T0 rOpMOH 0es1koBoii npupoabl. KakoBa ero riiapHast pyHKIust
B. noBsIlieHNEe KOHIIEHTPAIUH TJIFOKO3bI B KPOBU
A. CHI)KEHUE KOHIIEHTPALIUY TIIFOKO3bI B KPOBU
C. co3nanue B MBIIIIAX pe3epBa KUCIOpoaa
8. UTo TaKkoe aMHHOKHCJIOTHI
C. MoHOMEpHI Oemka
B. 6enxoBbIe TOIUMEPHI
A. menTHaHEIE CBI3U
9. C noMoub10 KaKOi XMMHYECKOH CBSA3HM MPONCXOAUT COeIMHEHNE AMUHOKHCJIOT MeKAy co00ii B
MoOJIeKyJIe 0e1Kka NepBUYHON CTPYKTYpbI?
A. nucynshuaHON
C. BomopoaHOM
B. nentunHoun
10. Kaxoii 0eJIOK BBINOJIHSIET IBUTATEIbHYI0 QYHKIIHIO
B. aktun
C. remMoriiobux
A. MHCYNUH

Tema 5. CTpykTypa HYKJIEHHOBBIX KHCJIOT. YIOPSAIOYEHHOCTh CTPYKTYPhl TOMONOJIMHYKJICOTH/IOB
JBoitHas criupans JIHK oOpasyercs 3a cuet cBsizeld MeXIy
1) KOMILJIEeMEHTapHBIMH a30TUCTHIMU OCHOBAaHUSMU
2) ocrarkamu (HOCHOPHON KUCIOTHI
3) aMHHOKHCIOTaMH
4) ymeBomaMu

2*. @parmentsl ogHoi nenu JJHK umeror cnenyronryto nocnenoBarensHocts [TTAATTTT. Onpenenure
COOTBETCTBYIOLIUI ()parMEeHT BTOPO ee e

1) THAATITT

2) ATTTHAAA

3) HI'TTATILLL
4) ITY YAIILL

3*. B monekyne JJHK Tpu pacronoxeHHBIX psIoM HYKJICOTH A Ha3bIBAIOT
1) TpumneTom
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2) reHoMm
3) reHOMOM
4)  TEHOTUIIOM

4*. B monekyne JIHK nacuntsiBaetrcs 31% Hyki1€0THAOB ¢ afeHUHOM. CKOJIBKO HYKJI€OTHIOB C
LUTO3WHOM B 3TOU MOJIEKYIe?

1) 45%
2)  43%
3)  25%
4y 19%

5%, Kakoit mpoleHT HyKJICOTHIOB ¢ IuTOo3uHOM coaepkuT JIHK, ecnu 1o ee aieHMHOBBIX HYKJICOTHIOB
coctasigeT 10% ot oOmiero uuncia?

1) 40%
2)  45%
3)  80%
4)  90%

6*. K monmmepam OTHOCHT:
1) AHK

2) DIIIOKO3Y

3) bochomumnuast

4) xxupbl

7*. B monexyne JIHK xonmdecTBO HYKJICOTHIOB C TyaHWHOM cocTaBisieT 45% ot obmero uncia. Kakoit
MPOLICHT HYKJIEOTUIOB C aJICHUHOM COAEPKUTCS B 3TON MoJieKyIe?

) 5%

2)  10%
3 45%
4)  90%

8*. HacnencTenHas nHpopmalys o Ipu3HaKax opraHu3Ma cocpeloToueHa B
1) xpomocomax
2)  KJIETOYHOM ILICHTpE
3) pubocomax
4)  xomruiekce ['ombmxu

9*. CKONBKO HYKJICOTHIOB COIEPKUTCS B TEHE, B KOTOPOM 3aKOIUPOBaHA TIEPBUYHAS CTPYKTypa Oeka,
cocToAIasa U3 35 aMUHOKUCIOTHEIX OCTAaTKOB?

1) 35

2) 70

3) 105
4) 140

10*. ®opMupoBaHHe IPU3HAKOB OPraHU3MA 3aBUCHT OT MOJIEKYJ
1) yrieBomoB
2) ATOD
3) JHK

4) JUNHUIOB
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Tema 6. PU3UKO-XUMUYECKHUE OCHOBBI B3aUMOICHCTBUS MAKPOMOJIEKYIT IPYT C IPYTOM U C MaJIbIMHU
MoJieKynamu. TepMoanHaMuKa U KUHETHKA B3auMoiecTBHsl. OCHOBHBIE TUIIBI B3aMMOICHCTBUIMA

Bonpoc Ne 1

Kaxkoit moiumMep OTHOCHUTCSI K CHHTETUYECKHUM ?
MTOJTUCTUPOIT

alleTaTHBIN HIEJIK
BHCKO3a

LEJITI0N032
Bomnpoc Ne 2

HOHHMCpaMI/I Ha3bIBAIOTCA
BCC OPraHN4YCCKHC BCIICCTBA

OpTraHU4YCCKHUC BCIICCTBA UICKYCCTBCHHOTO IMPOUCXOKICHUA

9TO XUMHUUYCCKUC COCANHCHU A, MOJICKYJIbI KOTOPBIX COCTOAT U3 MHOT'OKPATHO, PETYIIAPHO UK HCPETYIIAPHO,
MOBTOPAIOIIUXCA ATOMHBIX I'PYHIIMPOBOK

HEOOJIBIITNE MOJIEKYIIbI, CIIOCOOHBIC OOBETUHATHCS B IICTTOYKH
Bonpoc Ne 3

VYKakuTe BepHOE CyKJIeHHE: A) CBOMCTBO TeJ pa3MsrdarhCsi B HATPETOM COCTOSIHUU M COXPaHATh popMy
II0CJIE OXJIAKIECHMSI Ha3bIBalOT TEPMOPEAKTUBHOCTHIO; b) CBOMCTBO TEN HE pa3Msryarbes MPH MOBBIILIEHHOM
TEeMIIepaType Ha3bIBaIOT TEPMOILIACTUYHOCTBIO.

BEPHO TOJIBKO A
BEPHO TOJIbKO b
BEpHBI 00a CYKICHUS

00a Ccy>XJIeHHsI HE BEPHBI
Bomnpoc Ne 4

[Tonrmepsl, KOTOPBIE COXPAHSIOT CBOIO (POPMY OCIIE€ HATPEBAHUS, HA3bIBAIOT?
TEPMOPEAKTUBHBIMU

TEPMOIUTACTUYHBIMU
TEPMOYCTOMYHUBBIMU

TEPMOXUMHYECKIMHU
Bonpoc Ne §

[Tonumepamu Ha3bIBAIOTCSA
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BCE OpraHMYECKHE BEIICCTBA

OpTraHU4YCCKHUC BCIICCTBA UICKYCCTBCHHOTO IMPOUCXOKICHUA

9TO XUMHUUYCCKUC COCANHCHU A, MOJICKYJIbI KOTOPBIX COCTOAT U3 MHOT'OKPATHO, PETYIIAPHO UK HCPETYIIAPHO,
MOBTOPAIOIIUXCA ATOMHBIX I'PYHITMPOBOK

HEOOJIBIITNE MOJIEKYIIbI, CIIOCOOHBIC OOBETUHATHCS B IICTTOYKH
Bonpoc Ne 6

Monomep — 310
Y4acTOK LIEMU MaKpOMOJIEKYJIbI

HU3KOMOJIEKYJIIPHOE BELIECTBO, U3 KOTOPOTO CUHTE3UPYIOT MOJIUMED

MHOTOKPATHO TIOBTOPSIOIIASICS B MAKPOMOJIEKYJIE TPYTINa aTOMOB
Bonpoc Ne 7

KpucrannuyHocTs NOJTUMEPOB 03HAYAET, YTO
MaKpOMOJIEKYJIbI ITOJINMEPOB UMEIOT (hOPMY KPHUCTAJIIOB

TAaKHE MOJUMEPLI — TBEPABIC BCIICCTBA

MaKpOMOJIEKYJIbI TOJIMMEPA PACTIONIOKEHBI YIOPSIIOYEHHO
Bonpoc Ne 8

MosnexynsipHasi Macca oJMMepa — 3TO
CpeAHss BeIMYMHA, TIOCKOJIbKY MAacChl OTJCIIBHBIX MOJIEKYJ pa3IUuYHbI

HpI/I6J'II/I}KeHHaH BCJIIMYMHA

HOCTOSIHHAS BEJTMYMHA
Bonpoc Ne 9

JInHelHbIe OIUMEpPBI IIPU HATPEBAHUU
Cpasy NOABEPralOTCsi XUMHYECKOMY Pa3JIOKEHHUIO

CHavajia pa3MsrdaroTcs, 00pa3yroT BI3KOTEKYUYIO KUIKOCTh, 3aTEM Pa3iiararoTcs

CHayJaJsa pa3MArdaroTcsi, 00pa3yroT BA3KOTEKYUYIO KUAKOCTh, 3aTEM IEPEXOIAT B Ta3000pa3HOE COCTOSHHE
Bonpoc Ne 10

PactBopsitorcs noauMepsl
JIMHEITHOTO CTPOEHUS

MIPOCTPAHCTBEHHOTO (CETYATOr0) CTPOCHHMS

JMHENHOTO U Pa3BETBICHHOTO CTPOSHMUS
Bonpoc Ne 11



HIupokoe npuMeHEHHE MOJIMMEPOB 00YCIOBIEHO COUETaHUEM
JIETKOCTH, XUMHYECKON CTOMKOCTH U BBICOKOM MEXaHUYECKOU MPOYHOCTH

pacTBOPUMOCTH, JIETKOCTH, TEPMOCTOUKOCTH

MJIACTUYHOCTH, TEPMOCTOMKOCTH, PACTBOPUMOCTHU
Bonpoc Ne 12

[Tonumepusanus — 310
MPOIECC COCTUHEHUSI KPYIHBIX MOJIEKYII B ellle OoJiee KpyIHbIe

nporiecc 00pa3oBaHMs BHICOKOMOJIEKYJISIPHBIX COSMHEHUH U3 HU3KOMOJIEKYISAPHBIX 0€3 BBIICICHHS
MOOOYHBIX POIYKTOB

nporecc 00pa3oBaHUs BHICOKOMOJICKYIISIPHBIX COCTMHEHHIH U3 YIJIEKUCIIOTO ra3a U BOJBI
Bonpoc Ne 13

CrerneHnb MOAMMEPHU3ALIUU — ITO
CpeIHee YUCIIO CTPYKTYPHBIX 3BEHBEB B MOJIEKYJIE MOJIMMEpa

YHCIIO MOJIEKYJI MOHOMEPA

YHCJI0, aTOMOB BOZIOPOJIa B MOJICKYJIE
Bonpoc Ne 14

IIpocTpaHCTBEHHBIE OIUMEPBI HEPACTBOPUMBI, IIOTOMY UYTO
HMEIOT OYEHb OOJBIIYI0 MOJIEKYIIPHYIO Maccy

UX MaKpOMOJIEKYJIbI PACIOJIOKEHbI HEYHOPSAI0UEHHO

MaKpOMOJIEKYJIbI COCJMHEHBI OOJIBIINM YHCIIOM XUMHYECKHUX CBA3EH
Bonpoc Ne 15

Haubonee npouHbl MoIMMepsb
pa3BETBIICHHBIE

JIMHEWHEIE

POCTPAHCTBEHHbIE

Tema 7. MeTo peHTT€HOCTPYKTYPHOTO aHaJIN3a CTPYKTYpPhl OMOTTOIMMEPOB. BO3MOXHOCTH M OTpaHUYCHHS
PEHTTEHOCTPYKTYPHOIO aHan3a. Gusnyeckuid npuHiun meroaa AMP

1. PenTreHoBckoe n3nyueHue ObUIO OTKPBITO:
e B 1812 rogy

o B 1895 rony
e B 1905 rony
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e B 1923 rony

2. IlepBblii peHTreHOBCKHUH amnmapar B Poccun cKoHCTpyupoBad:
« M.U. Hemenos

o A.C.Ilomos
o A.®.Nodde
e M.C. OBOIIIHUKOB

3. MUHUMAaJIBHO JIOTyCTUMBIE TUTOIIA/IM POLEYPHOH PEHTTEHOBCKOTO kKabuHeTa od1iero Ha3HadeHus (1
pabouee MecTO), MyIBTOBOM U (hOoTOITA00PATOPUH PaBHBIL:

e 34xB. M., 10 kB. M 1 10 KB.M.
e 35kB.M, 10 kB. M 1 10 KB.M.
e 34xB. M, 12kB. M u 10 kxB.M
e 45kB. M, 12 kB.Mu 15 KB.M

4. K meTonam J1y4eBOM AMAarHOCTUKU HE OTHOCSTCS:
e peHTreHorpadus

o TepMmorpadus
e pamuocCuUHTUTPAUSL.
e COHOTpadus

5. IUCTOYHMKOM 371EKTPOHOB ISl TIOIy4Y€HUS! PEHTTCHOBCKUX JIy4el B TPyOKe CITyXKHT:
e PALLAIOIIMICS aHOL

e HUTH HaKaja
o (okycupyromas yameyka
e BOJIb(hpaMoOBasi MHIIICHb

6. UToOb! 3aMeTUTh HEOOIbIINE CTA00KOHTPACTHBIE TEHH MOXHO!
e MAaKCHMAaJIbHO YBEJIMYUTh  OCBEIIEHHOCTH PEHTTEHOTPAMMBbI

e HCIOJIb30BAaTh UCTOYHUK CBETA  MAaJIOM SIPKOCTHU
e HCIIOJIB30BATh SIPKUM TOUEUHBIA ~ MCTOYHUK CBETA
o TuadparMupoBaTh U300paKeHHUE

7. PEHTT€HOBCKOE U3TyUYECHUE SIBIIACTCS:
e DJICKTPOMArHUTHBIM

e YJIBTPa3BYKOBBIM
e TIPOZIOJILHBIM KosiebaHueM 3¢pupa

8. Pazmep pokycHOro msiTHa pEHTTEHOBCKON TPYOKH:
e lHAI MM

e 10HA 10 MM
o JuameTpoM 132 mm

9. PEeHTreHOBCKHIA SKCTIOHOMETP ¢ MOHU3AIIMOHHON KaMepol paboTaeT Haubosee TOYHO:
o IIPU «KECTKOW» TEXHUKE CHEMKHU

e TIpH O€32KPaHHOU ChEMKE
e IIPpH NOCTATOYHO AJIMHHBIX IOKCIIO3UIIUAX

10. C pocToM HampsKeHHUs] TPOHUKAIOIIAST CITOCOOHOCTD:
e YBCIIMYMUBACTCA



e HC UBMCHJIICTCIA
e OcCIIadIgeTCA

11. HanOompIryro TyueByIo Harpy3Ky JIacT:
e peHTreHorpadus

o (rooporpadus
e PEHTIECHOCKOIIUSA C JIIOMHHECLIIEHTHBIM  JKPaHOM
e peHrreHockonus ¢ YPU

12. TlpenenbHO AOMTyCTUMAsI MOIITHOCTh /103 OOJy4EHHS TIEpCOHaa PeHTTEHOBCKUX KaOWHETOB COCTABJISET:
e 5MOB

o 1,7MP/u
o 0,12MP/u
e 0,03 MP/u

13.0Ocnabnenue peHTTeHOBCKOTO U3TyYeHHS BEIIECTBOM CBSI3aHO:
o C ¢orornekTprueckuM dhdexTom

e C KOMIITOHOBCKHM pPaCCCIHNC

14. He sBAsAIOTCA 31€KTPOMAarHUTHBIMH:
¢ HH(paKpacHbIEC Ty4u

e 3BYKOBBIE BOJIHBI
e PaJMOBOJIHBI
e PEHTI€HOBCKHE JIy4H

15. Ilpu yBenmuueHuu paccTosHus POKyC-0OBEKT B JiBa pa3a UHTEHCUBHOCTH OOIy4eHUS:
o YBEJMYMBACTCS B JIBA pas3a

o yMmeHbmaercsa Ha 50%
e yMeHbIIaeTcs B 4 pa3a

o HC UBMCHIACTCA

4.3 TIpomexxyTouHas aTTecTalus 10 AUCIHUILIMHE IPOBOAUTCS B hopMe 3aueTa

Tunosbie Bonpocekl 3auera (I1K-4)

1. B xakux (pU3n9YECKUX COCTOSTHHUSIX MOTYT CyIIECTBOBATh MOIUMEPHI? OXapakTepU3ynTe Kak10e
COCTOSIHHE T10 CTETIEHU

YHOPSAA0OYEHHOCTU M YPOBHIO MOJIEKYJISIPHON NOJBUKHOCTH.
2. Kakue nonumepsl CrioCOOHbBI KPUCTAIIM30BaThCA?

3. M300pa3ure TepMOMEXaHUYECKYIO KPUBYIO aMOP(HOTO MOJIMMEpa U MOKaXHTE, IPU KaKUX TeMIIepaTypax
IIPOUCXOJAT MEPEXOBI U3 OTHOTO COCTOSHUS B APYTOE.

4. Kak BusieT XUMHUYECKOE CTPOCHHE MTOIMMEpPA Ha TeMIiepaTypy crekioBanusi? OObICHUTE IPUPOIY
BBIHYKJIEHHOU 371aCTUYHOCTH. UTO Takoe TeMiieparypa XpynkocTu?

5. Kak BnusieT MonieKynsipHas Macca IoJIiMepa Ha TEMIEPATypy CTEKIOBaHUA?
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6. Kakue peareHThl IPUMEHSIOT NIPU BYJIKAHU3ALMU KayuyKOB?

7. Kakyo CTpyKTypy IoJiuMepa Ha3blBalOT TPEXMEPHOM?
8. C xakoil LieJIbI0 B Kay4yKH BBOAST aHTUOKCHIAHTHI?
9. IlpuBenuTe NpuMepbl MEXaHOXUMHUUECKOHN 1€CTPYKIUH.

Tunosble 3axanus s 3a4era (IIK-4)
1. Kak MOKHO OLIEHUTh pa3Mepbl MAKPOMOJIEKYI?

2. Uto Takoe TepMOAMHAMHUYECKAs U KHHETHYEeCKast THOKOCTh? [louemy monucuiokcas,
nuc-1,4-nonmubyTraaueH, muc-1,4-nomuu3onpeH, conomumMmepsl 1,4-nomubyTtaauena co cruposiom (70:30) u
HUTPHUIIOM aKpuJ10oBO# KUCIOTHI (70:30) XapakTepu3yroTcs MPaKTHUYECKH OJMHAKOBON TEPMOIMHAMHUYECKOM,
HO Pa3IMYHON KMHETHYECKON THOKOCThIO?

3. Kakue 13 npuBeIeHHBIX HIKE MOJUMEPOB OyayT NPOSBISATH THOKOCTH TP KOMHATHON TEMIIEpaType:
MOJIMATUIICH, TTOTUIPONUIICH, TIOTUCTUPOII, TOTUN300y THIICH, TOTMMETUIMETaKpHIaT?

4. Yto Takoe HaIMOJEKYJISIpHAs: CTPYKTypa? 3aBUCUT JIK OHA OT XMMUYECKOTO CTPOCHUSI MaKPOMOJIEKYJIbI,
MOJIEKYJISIPHON Macchl, MOJIEKYJIIPHO-MACCOBOIO pacipeeieH s, KOHPUTypaluu MaKpoOMOJIEKYJ

U ee KoH(popMmanui
5.Kak onpenensroT CpeAHEUYNCIOBYIO MOJIEKYISIPHYIO Maccy?

3.Kak onpenensoT CpeaHEB3BEIICHHYO MOJIEKYIISIPHYIO Maccy?

4.3a4eM HYKHO ONPEACIISITh MOJIEKYJIAPHYIO Maccy nojumepa?

5.IToueMy KakAbIii METOJT ONIPEACIICHUSI MOJIEKYJISIPHOM MacChl 1a€T CBOE 3HAUCHUE?
6.KakuMu mapameTpaMu XapakTepHu3yoT MOJIEKYJISIPHYIO Maccy noiumepa’?
7.Chopmynupyiite 0CHOBHOM 3akoH HbroTOHA.

8.KakoBbI nipeziesibl NPUMEHUMOCTH YpaBHEHHE Mapka-XayBruHKa- Onopu?

4.4. llIkana oueHMBaHUS TPOMEKYTOUHOM aTTeCTALMKI

JleckpunTopsl (YpOBHH) — OCHOBHBIC TIPU3HAKH OCBOCHHUS (ITOKa3aTeIu

Ornenka Komnerenuu
TOCTHKEHHMSI pe3ynbTaTa)

IK-4 CryneHT ciocoOeH C TOYKH 3pEHUS XUMUU U XUMHUYECKOTO CTPOCHUS
MOJIMMEPOB ~ MHTEPENPETUPOBATh  XUMHYECKHUE TPOIECCHl  Ha
KJIETOYOM YPOBHE

«3a4TCHO»
(50 - 100 6anoB)

[IK-4 CtyneHT He CIOCOOCH C TOYKM 3PEHUS XUMHHM U XUMHUYECKOTO
CTPOCHHSI TTOJIMMEPOB WHTEPEIPETHPOBATh XUMUYECKHE IPOIIECCHI
Ha KJIETOYOM ypOBHE

«HE 3a4TCHOY»
(0 - 49 6amon)

5. MeTonnueckue yKkazaHusi AJisl 00y4a0IIUXCS 10 OCBOCHUIO M CHUILTHHBI (MOLYJIs)
5.1 MeTtoandeckue yka3aHus IO OPTaHU3aIlMN CaAMOCTOSTEIBbHOM PadO0ThI 00YUYaIOIINXCSI:



[Ipuctynas K W3yYeHUIO TUCIUILIMHBI, B MEPBYIO Odepelb OOydaromuMcsi HEOOXOAMMO O3HAKOMHUTBCS
comepxaHueM paboueil mporpammbl nuctuiummabl (PITJ]), xotopas ompexaenser coaepxaHue, oObeMm, a
TaKKe MOPSAIOK U3YUCHHsI U MTPETIOaBaHus yIeOHOM TUCIUILINHEL, €€ pa3/iena, YacTu.

J171 caMOCTOSATENbHOM paboThl BaKHOE 3HaYEHHE UMEIOT paszeibl «O0beM U collepikaHne AUCIUTITMHBD),
«YuebHo-MeTonyeckoe U HHGOpMAIIMOHHOE 00ecrieyeHre TUCIUIUIUHB U «MaTepruaabHO-TEXHUYECKOe
o0ecriedyeHre AMCUUIUIMHBI, POrpaMMHoOe obecrieuenue, npodeccuoHaibHble 0a3bl TaHHBIX U
MH(OPMAIIMOHHBIE CIIPABOYHBIE CUCTEMBI».

B pazmene «O0beM u copepkaHHe AMCHUIUIMHBDY YKa3bIBAIOTCS BCE pas3leibl M TEMbl H3ydaeMoi
JTUCLMIUTMHBL, @ TAK)KE BUJIbI 3aHIATHI U TUTAHUPYEMBI 00BEM B aKaJIeMUYECKUX Yacax.

B pasgmene «YyeOHo-meTomumueckoe U HH(POpMaLMOHHOE oOecledyeHrne AMCHUIUIMHBDY — yKazaHa
pEKOMeH1yeMasi OCHOBHAsS U JOTIOJIHUTENbHAS JINTEpaTypa.

B paznmene «MarepuanbHO-TeXHUYECKOE OOeCIeueHue TUCIHUILIMHBL, TMPOrpaMMHOE oOecreueHue,
npodeccuoHanbHble 0a3bl JTaHHBIX W HWH(GOPMAIMOHHBIE CIPAaBOYHBIE CHCTEMBD» COACPKHUTCS IEepeueHb
npodeccuoHanbHbIX 0a3 JaHHBIX U MHPOPMALIMOHHBIX CIIPABOYHBIX CHCTEM, HEOOXOIUMBIX AJII OCBOCHHUS
JUCLUTIINHBL.

5.2 PexomeHnanuu o0y4aronumMcs o padore ¢ TEOpeTUYECKUMU MaTepuaiaMy Mo TUCIUIUINHE

[Tpu u3yuennu u npopaboTKe TEOPETUIECKOTO MaTepraia HeoOX0IuMO:

- IPOCMOTPETH €I1I€ pa3 npe3eHTaruo Jekuuu B cucteMe MOODLe, moBTOpUTh 3aKOHCIIEKTUPOBAHHBIN HA
JIEKIIMOHHOM 3aHSATUM MarepuaJl W JOMNOJHHUTh €ro € Yy4YEeTOM PEKOMEHJIOBAHHOM JOMOIHUTEIbHOU
JIUTEPaTypBhl;

- IIPY CAMOCTOATEILHOM U3YYEHHH TEOPETUYECKON TEMBI CAENATh KOHCIIEKT, UCIIOJIb3Yysl PEKOMEH/I0BAaHHbIE
B PI1/] ucrounuku, npodeccuoHabHbIE 0a3bl JaHHBIX U HHPOPMAIIMOHHBIC CIIPABOYHEBIC CHCTEMBI:

- OTBETUTH HA BOIIPOCHI JJIsi CAMOCTOSATENILHOW PabOTHI, 10 TeMe MpecTaBIeHHbIe B myHKTe 3.2 PI1/I.

- TP MOAATOTOBKE K TEKYILIEMY KOHTPOJIIO UCIIOIb30BaTh MaTepuaibl ¢poHna oueHouHbix cpeacts (POC).
5.3 Pexomennamuu 1o pabote ¢ Hay4HOU 1 yueOHOM uTepaTypoit

PaGota ¢ OCHOBHOW M JOTOJHUTEIBHOW JIUTEPATYpPOH SIBISICTCS TIJIaBHOM (OPMON CaMOCTOSTEIBHOU
paboThl U HeoOXoAMMa MpU TMOATOTOBKE K YCTHOMY OMNPOCY Ha CEMUHApCKUX 3aHATHAX, K Jebaram,
TECTUPOBaHHUIO, dK3aMeHy. OHa BKIIOYAaeT NMPOpPabOTKy JIEKIIMOHHOTO Marepualia U PEKOMEHIOBAaHHBIX
HMCTOYHUKOB U JINTEPATYPHI 10 TEMATUKE JICKLIUN.

Koncnekr nekuuu 1omkeH cofepxarb pedepaTuBHyI0 3alIMCh OCHOBHBIX BOIIPOCOB JIEKIIMH, B TOM YHCIIE C
onopoii Ha paszMemieHHbie B cucteMe MOODLe mpe3eHTany, OCHOBHBIX MCTOYHUKOB W JIUTEPATYpPbl IO
TeMaM, BBIBOJIBI MO KaKIOMY Bompocy. KoHCIEKT MoXeT ObITh BBHIMOJIHEH B paMKaX pacleyaTKd BbLAAYH
MIPE3CHTAIMI JIEKIMI WKW B OTAEIbHOW TeTpanu mo mpeamery. OH JOKEH OBITh aKKypaTHBIM, XOPOIIO
YUTAeMbIM, HE COJIEP’KaTh HE OTHOCALIYIOCS K TeMe HH(OPMAIIMIO UIH PUCYHKH.

KoHcnekTsl HaydyHON JIHUTEpaTyphl MPU CAMOCTOATEIBHOM MOATOTOBKE K 3aHATHAM JOJIKHBI COAEPKATh
OTBEThl HAa Kbl TMOCTaBIEHHBIH B TEME BOIPOC, MMETh CCBUIKY Ha MCTOYHUK HHYOpPMALUU C
00si3aTeNIbHBIM yKa3aHUEM aBTOpa, Ha3BaHUS U rofla M3JaHMsl HMCIOJIb3yeMOIl Hay4yHOH JHMTeparyphl.
KoncniekTr MoOXeT OBbITh OMOPHBIM (COIEp)KaTh JIMIIL OCHOBHBIE KIIIOUEBBIE IO3MIIMK), HO TPU 3TOM
MO3BOJIIONIMM JaTh TOJNHBIA OTBET IO BOMPOCY, MOXET ObITh NOAPOOHBIM. OOBEM KOHCIEKTa
ONPENEISETCS CAMUM CTYIEHTOM.

B nporiecce paboThl ¢ OCHOBHOM M JIONIOTHUTEIBHOM JTUTEPATypPOl CTYACHT MOXKET:

- JenaTh 3allMCU MO XOIy YTE€HHA B BHJIE NMPOCTOr0 WJIM pPa3BEPHYTOro IIaHa (co3gaBaTh INEpEeUYeHb
OCHOBHBIX BOIIPOCOB, PACCMOTPEHHBIX B UCTOUHHKE);

- COCTaBJIATH TE3UCHl (LUTHpPOBaHHE HamOOIee BaXKHBIX MECT CTaTbd WM MOHOTpaduu, KOPOTKOE
M3JI0KEHHE OCHOBHBIX MBICJICH aBTOpA);

- TOTOBUTBH aHHOTAITMH (KpaTKoe 0000IIeHHE OCHOBHBIX BOITPOCOB PadOTHI);

- co371aBaTh KOHCIIEKTHI (pa3BEPHYTHIE TE3HUCHI).

5.4. PexoMeH1alilny 110 OATOTOBKE K OTJEIbHBIM 33JJaHUSM TEKYILEro KOHTPOJIS

ColecenoBaHue TpeAnoyaraeT OpraHU3alui0 Oecelbl IMpernojaBaTess CcO CTYIEHTaMH II0 BOIPOCaM
MPAKTUYECKOTO 3aHATUS C LENblo 0ojiee OOCTOATENBHOTO BBISBICHUS MX 3HAHUN MO ONpEACICHHOMY
pasgeny, Teme, mpoOieMe W T.II. Bce WiIeHB TPyNIbl MOTYT Y4acTBOBaTh B OOCYKIEHUU, J00ABIATH
nH(pOpPMAIUIO, TUCKYTUPOBATh, 3a/1aBaTh BOIIPOCHI U T.1I.
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VYCTHBI ONMPOC MOXKET TPUMEHATHCS B  pasinyHbIX (opmax: (POHTANbHBIA, WHAWBUIYAIbHBIH,
KOMOMHUpPOBaHHbII. OCHOBHBIE KaU€CTBAa YCTHOTO OTBETA MOJIIEXKAILETO OICHKE:
- IPaBWJIBHOCTb OTBETA I10 COACPIKAHHUIO;
- IOJTHOTA U INIyOuHa OTBETA;
- CO3HATEJILHOCTb OTBETA;
- JIOTHKa U3JI0KCHUS MaTepuaa,
- PallMOHAIBLHOCTH MCTIONB30BAHHBIX IIPUEMOB U CIIOCOOOB PELIeHNs TOCTAaBICHHON yueOHOil 3a1auu;

- CBOEBPEMEHHOCTh U 3((HEKTUBHOCTH UCIOIH30BaHUS HAMISIHBIX MOCOOMM U TEXHUYECKUX CPEACTB MpHU
OTBETE;

- UCITIOJIB30BAHUEC OOIIOJIHUTCIBHOIO MaT€puaa,
- padlOHAJIBHOCTH UCITIOJIB30BaHWA BPEMCHH, OTBCACHHOI'O HA 3aJaHHUC.

VYCTHBI OMPOC MOXKET COIMPOBOXKAATHCS MPE3CHTAIUEH, KOTOpas TOATOTABIMBACTCS IO OJHOMY U3
BOIIPOCOB MPAKTHUYECKOTO 3aHATUS. [IpH BBICTYIUIGHHH ¢ Tpe3eHTaIeld HeoOXoAuMO oOpamarb BHUIMaHUE
Ha TaKHe MOMEHTHI KaK:

- cofep)KaHUE MPE3CHTAlMU: AKTYaJIbHOCTh TEMbI, MOJHOTA €€ PACKPBITUS, CMBICIOBOE COJAEp)KaHUE,
COOTBETCTBHE 3asIBICHHOW TEMBI COJIEPKAHHUIO, COOTBETCTBHE METOAMYECKUM TPEOOBaHUAM (II€TTH. CCHUIKU
Ha PeCypChl. COOTBETCTBHE COJEPXKaHHUS M JUTEPaTyphl), MPaKTHUECKasi HANpaBICHHOCTb, COOTBETCTBHE
coziepKaHus 3asiBICHHON (opMe, aleKBaTHOCTh UCIIOJIb30BaHHUS TEXHHUUECKUX CPEJCTB yUEOHBIM 3a1adam,
MOCIIEIOBATEILHOCTD U JIOTHYHOCTbH MPE3CHTYEMOT0 MaTrepuara;

- odopmileHHE Tpe3eHTaluu: 00beM (ONTUMAIbHOE KOJIMYECTBO), IHM3aiiH (YMTaeMOCTb, HAJIWYHE WU
COOTBETCTBHE TpapUKd W aHUMAIMM, 3BYKOBOE OQOpMIICHHE, CTPYKTYypUpOBaHHE HWH(POpPMALUH,
COOTBETCTBHE 3asBJICHHBIM TpPEOOBAHUSIM), OPUTHMHAIBHOCTH OGOPMIICHHS, 3CTETHKA, HCIIOIb30BaHHUE
BO3MO)KHOCTH ITPOTPaAaMMHOI CpeJibl, COOTBETCTBHE CTaHIapTaM 0(hOpMIICHUS;

- IMYHOCTHBIC Ka4eCTBa: OPATOPCKUE CIIOCOOHOCTH. COOMIONEHHE PErIaMEHTa, SMOLMOHAIBHOCTD, YMEHHUE
OTBETHTb Ha BOIPOCHI, CHCTEMAaTU3UPOBAHHBIE, TITyOOKHE 1 TIOIHbIE 3HAHUS 110 BCEM pa3JiesiaM IpOrpaMMBbl:
- COIep)KaHHE BBICTYIUICHUS: JIOTMYHOCTh M3JIOKEHUS Marepuasna, pacKpbITHE TEeMbl, JOCTYIHOCTb
u3noxkeHus, dPpdexTuBHOCT npuMeHeHus cpeactB  WKT, cmocoObl W  yCIOBHS  JTOCTHIKECHHUS
PE3yABTaTUBHOCTH M I(PGEKTUBHOCTH AJIsS BBIOTHEHUS 3a/ad CcBOed MpodeccHoHATbHOW WU yueOHOU
JeSITeIbHOCTH, J0KA3aTeIbHOCTh NMPUHUMAEMBIX PELICHUH, YMEHHE apryMEHTHUPOBATh CBOM 3aKJIIOUYCHUS,
BBIBOJIBI.

6. YueOHO-MeTOnM4YecKoe 1 HHPOPMALMOHHOE o0ecrieyeHre JUCHUIITHHbI

6.1 OcHoBHas UTEpaTYypa:

1. TpocGepr A.IO., XoxnoB A.P. Ilomumepsl um Ouomonumepsl ¢ TOYKH 3peHus ¢usuku. - [HaydHoe
u3nanue]. - Jonronpyansiii: U3nar. nom "MuaTtemnext", 2010. - 303 c.

2. Kymaruna, E. M., llunosa, C. B., lNanmamernuuos, 0. I. buononumepsl B cynmpaMONeKyJISpHBIX
cUCTeMax : y4yeOHO-MeTonuyeckoe mocobue. - Bech cpok oxpaHbl aBTOPCKOro mpasa; buomonumeps! B
CynpaMoOJICKyJIspHbIX ~ cucTemax. - Kazanb: Ka3aHCkuil  HallMOHAJBHBIA  MCCIIEIOBATEIbCKUM
texHomornueckuii yausepcuteT, 2020. - 84 c. - Tekcr : snexkrponusnii / IPR BOOKS [caiit]. - URL:
http://www.iprbookshop.ru/109533.html

6.2 JlonosHUTENbHAS IUTEpPATYpA:

1. Kynpusiao, M. @., Bnagumupckuii, b. M., Kupoii, P. 1., Kodanosa, H. b. CtpykTtypa Guomnonumepos.
OOume npoOneMbl CTPYKTYpbl, CAaMOOPIaHM3aAUN U (QYHKIIMOHUPOBAHUS OEIKOBBIX MOJEKYI. MeTombl
CTPYKTypHOTO aHanu3a OenkoB : ydeOHMK. - Bechb Cpok oxpaHbel aBropckoro mpasa; CTpykTypa
O6uononumepoB. OO0mue npodremMbl CTPYKTYphl, camoopraHuzanuu. - Pocros-nHa-/lony: W3narenbcTBo
KOxHoro ¢denepanpHoro yHuBepcurera, 2008. - 224 c. - Tekct : anexrponusiii / [IPR BOOKS [caiir]. -
URL: http://www.iprbookshop.ru/47145.html

6.3 NHBIe HCTOYHUKU:



1. ydeOHbie  Marepwanpl Ha  caidte  kadempel  ¢usxumuu  PocroBckoro | I'Y -
http://www.physchem.chimfak.rsu.ru/
2. y4yeOHBIE  MaTepwasbl Ha  caiite  xummueckoro  ¢ak-ra  KpacHospckoro Y -

http://kristall.lan.krasu.ru/Education
3. yueOHbIe MaTepuaibl Ha caiite xumudeckoro ¢akynsrera MI'Y - http://www.chem.msu.su/rus/chemistry
4. XumMudeckas SHIUKJIONEUs Ha caiTe « XUMUK.py» - http://www.xumuk.ru/encyklopedia/

7. MaTepuaJbHO-TeXHHMYeCKOe o0ecnedeHHe TUCHUILVINHBI, IPOrpaMMHOe o0ecrnedyeHue,
npogeccnoHanbHbIe 023bI JAHHBIX 1 HHPOPMALMOHHBIE CIIPABOYHbIE CHCTEMbI

Jlng mpoBeneHus 3aHATHM MO JUCHUIUIMHE HEOOXOIUMO CIIeAyIollee MaTepuaibHO-TEXHUYECKOe
oOecrieueHue: ydeOHble ayqUTOPUM [AJsl TMPOBEICHUS 3aHATHH JIEKIIMOHHOTO M CEMHUHApCKOro THIIA,
TPYNIOBBIX W WHAMBHUIYaJIbHBIX KOHCYJIbTALMM, TEKYLIETr0 KOHTPOJS U MPOMEKYTOUHOM aTTecTaluH,
MTOMEIIEHUS 111 CAMOCTOSITENIbHON paboThlI.

VYdeOHbIe ayTUTOPHUU U IIOMEIICHUS ISl CAMOCTOSTEIILHON paOO0Thl YKOMIUIEKTOBAHBI CIICTIHATH3UPOBAHHOM
MeOeNbI0 U TEXHUYECKUMH CPEJCTBAMU OOYyUCHHMS, CIIY KAIIUMHU JIJIs TIPEACTABICHHS YyueOHOW nHbOpMaIuu
OOJIBITION ayTUTOPHH.

[TomerieHus U1 CaMOCTOSATENILHONW paOOTHl YKOMIUIEKTOBAHBI KOMITBIOTEPHON TEXHUKOH C BO3MOXKHOCTBIO
MTOAKITFOYEHHUS K CceTH "Unrepuet" 51 obecrieueHneM JIOCTyIa B AIEKTPOHHYO
MH(POPMALIMOHHO-00pa30BaTEeIbHYIO CPEAYy YHUBEPCUTETA.

Jlist mpoBeeHMs 3aHATHI JICKIIMOHHOTO THITA UCTIONB3YIOTCS HA0OPBI IEMOHCTPAIIHOHHOTO 000PYIOBaHUS,
o0ecreunBaIIre TeMaTHYECKUE WILTIOCTpaud (ITPOEKTOP, HOYTOYK, SKpaH/ MHTEPAKTUBHAS TIOCKA).

JluneH3noHHOE U CBOOOHO pacHpOCTpaHsIeMOe MPOrpaMMHOE 00ecTieYeHHE:
Abby FineReader 10.0

Kaspersky Endpoint Security 10 qs Windows "Jlaboparopust Kacniepckoro”
Microsoft Office [Ipodeccuonansusiii moc 2007

Microsoft Windows 10

ITpodeccronanbhplie 6a3bl JaHHBIX U UHPOPMAITMOHHBIE CIIPABOYHBIE CUCTEMBI:

1. Web of Science: nmonuremarndeckas pedeparuBHO-OnOMMOrpaduyeckas M HayKoOMeTpHueckas 0Oasza
nanabix . — URL: https://apps.webotknowledge.com

2. Dnexrponnas oubmmoreka TI'Y. — URL: https://elibrary.tsutmb.ru/

3. Hayunas osnektponHas OubOmuorexka Poccuiickoit  akamemun — ectectBo3Hanms. —  URL:
https://www.monographies.ru

4. FOpaiit: anexTpoHHO-Onbmuoreunas cuctema. — URL: https://urait.ru

5. [Ipesunentckas 6udnuorexa umenu b.H. Expriuna. — URL: https://www.prlib.ru
6. Poccuiickas rocynapcrBenHas 6ubnuoreka. — URL: https:/www.rsl.ru

7. Scopus: 6a3a ganHbix . — URL: https://www.scopus.com

8. Springer Open (pecypcel Springer OTKpbITOro JocTyma): ©6a3a  ganHeix. — URL:
https://www.springeropen.com

JJIeKTPOHHASA HH(POPMALIMOHHO-00pa3oBaTe/IbHas cpeaa
https://auth.tsutmb.ru/authorize?response type=code&client id=moodle&state=xyz
B3anMoneiicTBue mpernomaBaTenss W CTY[JCHTa B Tpolecce OOyYeHHUs OCYHIECTBISIETCS MOCPEICTBOM
MYJIBTUMEIHUHHBIX, THIIEPTEKCTOBBIX, CETEBBIX, TEIICKOMMYHHUKAIIMOHHBIX TEXHOJIOTHH, HUCHOJIB3YEMBIX B

ANIEKTPOHHOH HH()OPMAIIMOHHO-00Pa30BaTEIILHON CPEIe YHUBEPCHUTETA.
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