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1. lean u 3agaun AUCHUATIHMHBI
1.1 Henp qucuuruivHel — GopMUpOBaHUE KOMIIETEHIIHIA:

I1K-4 CriocoGeH mpoBOAUTH HAYyYHBIE MCCIEAOBAHUS MO CHOPMYIUPOBAHHOW TEMaTHKE, CAaMOCTOSTEILHO
COCTABIIATH IUIAH UCCIIEOBAHMS U MTOMy4YaTh HOBbIE HayYHbIE U MPUKIIAIHBIC PE3YIIbTaThI

1.2 Tumbl 3amad mpodecCHOHATBHOW JEATETLHOCTH, K KOTOPBIM TOTOBATCS OOydYaroluecs B paMKax
OCBOEHUS JUCLUIIINHBI:

- HAy4YHO-UCCJIEA0BATEIbCKHI

- OpPraHU3alMOHHO-YIIPaBICHUYECKUN

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
(yHKIMH / TPYAOBBIC
(YHKIMY / TPYAOBBIC HIIH

Kon n HammenoBaHue
xommnereniuu ®I'OC BO,
HEOOXOOUMOM IS

MHankaTopbl JOCTHKEHUS] KOMIIETEHIIAM

npodeccroHaIbHbIe (opMHupOBaHHS TPYIOBOTO
nercTBus (MIPH HAUTHIUAH WIH TIPO(heCCHOHATBLHOTO
npodcrangapra) TEHCTBUS
[1K-4 Cnocoben npoBoauth |Hcmons3yer 3HaHUsT B 00JacTd  COBPEMEHHBIX
Hay4YHBIC UCCIECIOBAHMA [0 |AOCTIKCHHH  XUMHYECKMX  HayK Tpd  BbIOOpe
chopMyaHpOBaHHON ONTHUMAJbHBIX  PEIICHUH  OKCHEPUMEHTAIBHBIX U

TEMATHUKE, CAMOCTOATCIIBHO

TCOPCTUUCCKHUX 3aaaqd

COCTaBJIATH IIJIaH
HCCJIICA0BAHNA U IOJIYYaThb
HOBBIC HAYYHBIC U
MMPUKIIAIHBIC PC3YJIbTAThI

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

[1K-4 CniocoGeH mpoBOIUTH HAYyYHBIE UCCIEAOBAHUS 1O CHOPMYIUPOBAHHOW TEMAaTHKE,
CaMOCTOSITENIbHO COCTaBJSTh IUIAH HCCIENOBAHUA U TMOJMy4YyaTh HOBBIE HAy4yHBIE U
MIPUKIIAIHBIE PE3YIbTaTh

HanmenoBanmue
JIMCITUILINH,
OIpENEIAIOIIMX Ounas
MEKIUCIUTUTMHAPHEIE (cemectp)
CBSI3H 1121314

KBanToBast Mmexanmnka
Y KBAaHTOBAsI XUMUS

Ne
n/m

dopma
oOyueHwMst

—

2 |Hayuyno-uccnenoBaren
bCKas paborta

3 |[ImanupoBanme
Hay4IHBIX
HCCIICIOBaHUHU

4 |IIpenmurmoMHast
MpaKTHKA




5| TeopeTuueckas +
ANEKTPOXUMHSI

6| Teopust 2IEKTPOIIUTOB +

7 |Ddusnueckas xumusa +
CBEPXKPUTHYECKHIX
¢uronoB

o0

OneKTpuYecKre +
SBJICHUS Ha
MOBEPXHOCTH pa3zena

a3

9|9nexkTpoxumuyeckue | +
METOJIBI
UCCIICZIOBaHUS
IPOLIECCOB U
MaTepuaioB

2. MecTo nucuuiuiaiabl B cTpykrype OIl marucrparypsoi:

JlucuuiuinHa —«AKTyalnbHBIE 3aJadydl COBPEMEHHOM XHWMHUW» OTHOCHUTCS K YacTH, (QopMupyemoit
y4aCTHHKaMU 00pa3oBaTeIbHbIX OTHOLIEHUH, ydyeOHoro rutana OIl nmo Hampasneruto noarorosku 04.04.01
- Xumusl.

JucuumnHa «AKTyaJbHbIE 3a7]a4d COBPEMEHHON XUMHM» U3ydaeTcs B 3, 4 ceMecTpax.

3.00beM U coep:kaHMe TUCHUILTHHBI
3.1.00beM TUCIUTUIHHEL: 6 3.€.

Ounas: 6 3.¢.
Bun yueOHo# paboTh (BCSEZ’ZZOB)

O0mast Tpy10éMKOCTb TUCHHUILIHHBI 216
KonrakTHast pabora 48
Jlexuuu (Jlexuum) 24
[Tpaktuueckue (Ilpakt. pab.) 24
CamocrositensHas padota (CP) 130
OK3amMeH 36
3auer -
KypcoBas pabora 2

3.2.Conepxanue Kypca:

No Haspanue Bun yuebnoit | dopmbl TekyIero
TEMBI pasnena/TeMbl paboThI, yac. KOHTPOJIS
Jlek |IIpa | CP
L[UH | KT.
pao.
O]l0|O
3 cemecTp
1 Cunre3 u Ormpoc;
HCCIIEIOBAHNUE TectupoBanue
CBOMCTB BEILLIECTB C
HOBBIMU 4148
HEOOBIYHBIMH
CBOWCTBaMHU




2 Xumust Ormpoc;
[IOBEPXHOCTH, Tectuposanue;
TOHKUX IIJIEHOK U 414 |10 3amuTa
reTepOCTPYKTYp B IIpE3EHTALUN
COBPEMEHHOM
MaTepuaioBEICHUH

3 Peakuuonnas Ompoc; Pedepar;
CIIOCOOHOCTh U 4 | 4 |10 TectupoBanue
KaTaJus.

4 Xumus Pecepar;
HaaMoleKkynsapHelx | 4 | 4 | 10 TectupoBanue
COCIMHECHUM

4 cemecTp

5 Xumus u 2 12 |20 Omnpoc;
JHEpPreTUKa TectupoBanue

6 3eneHas XUMHUS >l 2 |2 Omnpoc;

TectupoBanue

7 XUMHS KU3HEHHBIX > |2 |04 Omnpoc;
IIPOLECCOB TectupoBanue

8 Xumus u 22 |26 Omnpoc;
OKpy’Karolas cpena TectupoBanue

Tema 1. CuHTe3 U HCCJIeIOBAHUE CBOIICTB BellleCTB ¢ HOBLIMU HeoObIYHbIMU cBoiicTBaMu (ITK-4)
Jlekuus.

OcHOBHBIE 3a71a4¥ COBPEMEHHOW XMMHH. BakHeimme mpoOnemMsl Haykun o Marepuanax. Kmaccubukamms
(YHKIIMOHATBHBIX HEOPTAaHHMYECKUX MaTeprayioB. DU3UKO-XUMUYECKHE TPHUHIIUIBI KOHCTPYHPOBAHUS
HOBBIX MaTe€pHaJIOB.

Teepnodaszubie Marepuainbl, UX KiIacCUpHUKaNMs, (yHKIHOHAIbHbIE CBOWCTBA, MpUMEHEHHE. MarHuTHbIC
MaTcpualibl. HB€303HCKTpI/IquKI/Ie U CCTHCTOIJICKTPUYCCKHUEC MATCpHUAJIbI. KOHCprKLII/IOHHI:Ie MaTcpualibl.
Hpyrue rpynnsl marepranoB. HoBble onTHYECKHUE MATEPUAIIBI.

XWMUd HAHOMATEpUAIIOB M HaHOcUcTeM. Metonbl cuHTe3a. Meronbl uccienoBanus. CBoilcTBa U
IIpUMEeHeHrne. MarHuTHble HAaHOMATepUallbl.

IIpakTnyeckoe 3ansATHE.
1) MeTonbl ananu3a moBepXHOCTU U HaHOYACTUI. OCOOCHHOCTH aHaJIM3a BEICOKOIMCIIEPCHBIX CUCTEM,
JOKAIbHOCTh. DU3HKO-XUMUYECKasl AMATHOCTHKA HaHOYacTHIl. [IpuHIHIBI MOpdomorndeckon
XapaKTepU3alUy HAHOYACTULl METOIaMHU JIEKTPOHHOM, aBTOMOHHOM, TYHHEJILHOM ¥ aTOMHO-CHJIOBOU
MHUKPOCKOIHUH.
2) CrpoeHue HAHOYACTHUI] pa3IMYHOW Npuponsl (ha3zoBble, MULEIUISPHBIEC, BE3UKYJbl). OmnpenencHue
COCTaBa U CTPYKTYphl OTAEIbHOM HAHOUYACTHULBI; AJIEKTPOHHAS MMKPOCKOIHS BBICOKOTO pa3pelICHUs,
ANIEKTPOHHO-30H/IOBBIE METOABl aHanm3a. MeTonbl KoiledareabHOW CHeKTpockomuu. MeTonsl ¢
WCIIOJIb30BAaHUEM CUHXPOTPOHHOTO U3ITyYCHUS. DIUTUTICOMETPHUS.
3) HaHouacTuipl Kak WHTPEAUEHTHI (PYHKIIMOHAIBHBIX MATEPHAIOB; HAHOKOMIIO3HTHI U HAHOOJIOUHBIC
KOHCTPYKIIMOHHBIE ~MaTepuajbl. MarHutHble Mmarepuainbl, S4Yelku namMsaTh. TepMo3JIeKTpUYecKue
npeoOpaszoBaten. ONTOAEKTPUIECKUE TPeoOpa3oBaTey.
4) IIpuHUMIIBI MCTIONIB30BAaHUS HAHOYACTULl B MenuuuHe. HaHouacTUIpl Kak IMOJIOTAHTHl U MHUTPAHTHI B
OKpyXaromend cpene. XuMmus arMoc(epHbIXx HaHodyacTHIl. Kartamm3aTtopel M COpOCGHTHI Ha OCHOBE
YABTPAIAUCIIEPCHBIX BEIIECTB: crieln(UKa UX MOIyYeHUs U (YHKIIMOHUPOBAHUS.

3ananus AJ51 CAMOCTOSITEILHOI padoThI.
1. 3yuenue y4ueOHOM, HAYYHOW W METOIWYECKOM JINTEPATyPhl, MATEPHAIIOB MEPUOTNUECKIX U3TaHUH C
MIPUBJICUCHUEM DJICKTPOHHBIX CPEJCTB OUIINATILHOMN, CTATUCTUYECKON, IEPHOANIECCKON U HAYYHOU
nHpopmauu;
2. IloarotoBka 10K 0B, IPE3ECHTALIUM.



3. IloaroToBka KypcoBbIX padoT.

Tema 2. XuMusl NOBEPXHOCTH, TOHKHUX IJIEHOK M TeTEPOCTPYKTYP B COBPEMEHHOM
marepuajoBenennu (I1K-4)

Jlekumus.
Uctopust pasButusi Hayku O ToBepXHOCTH. HeoOwuHble cBoMcTBa moBepxHOCTeH. IlepecTpoeHHbIC
MOBEPXHOCTH. JlnarHocTrka moBepxHOCTH. MeToa 3ekTpoHHOM oxke-criekrpockonuu (30C) u nudpaxiuu
MeJUICHHBIX 3J1eKTpoHOB (JIMD). Tonorpadus moBepxHocTH. [I[puMeHEeHNS TYHHETLHOTO MUKPOCKOTIA
Pasmepnsbie 3¢ dexThl, TpoOIeMbl MOBEPXHOCTH M MPUMEHUMOCTb TEPMOJUHAMUKH (Pa30BBIX PABHOBECHIA B
XUMUU KJIACTEPOB M HAHOYACTHII.
duznueckue METoAbl CHHTe3a HaHoudacTull. [lonmydyeHue ¢ MOMOUIBI0 MOJEKYISPHBIX MY4YKOB. MeTombl
WCIIapEHUsI-KOHICHCAIIUU U UMITYILCHOTO pajauoinu3a. [1na3sMeHHO-XUMHUYECKUI METO/.
XHWMHUYECKHE METOJbl CHHTE3a HAHOYACTHI: BOCCTAaHOBJIEHHUE U3 PacTBOPOB, 30JIb-Te€lb IEPEXO],
KpuoTtexHonorus. TemmiatHeiil cuaTe3. CUHTE3 B TOPUCTHIX CPeax, MUKPOIMYJIbCUSIX U MULIEIUIAX.
OOpazoBanue Ki1acTepoB MoyeKyl. DpakTanbHbIE U TIOTHOYIMAKOBAaHHBIC KIACTEpPhl. THIBl XHMHUYECKHX
peakuuii ¢ yyaCTHEM KJIacTepoB. 3apOXACHHUE U POCT HAHOYACTHUI] B TOMOT€HHOM CpEeJie M Ha MOBEPXHOCTH
TBepaoro tena. KoomeparvBHBbIE SIBICHHS B KOJUIEKTMBE HAHOYACTUI[; OCTBAJIBJIOBO CO3PEBAHUE,
arperupoBanue u armomepanus. Kommonaasie KpUucTaibl.

IIpakTH4eckoe 3aHATHE.
1) Metonbl MoaubUIIMPOBAHUS TOBEPXHOCTH: (PU3HUECKOe (JISTHpOBaHUE, HOHHASI UMIUIAHTAIIHS,
HaHECEHUE TOHKHUX IJICHOK W MOKPBITHI ) U XUMUYECKoe (M3MeHeHne (yHKIIMOHAILHOTO TTIOKPOBA)
MoIU(UITUPOBAHHE.
2) Xumuueckoe MOAU(DUIIMPOBAHUE MOBEPXHOCTH. TpeboBaHus K MomudukaropaMm. SIkopHas rpymnmna u
CTaOMIIBHOCTh MOBEPXHOCTHO-MOAU(HUIIMPOBAHHBIX MaTepraioB. [IpuBUTHIN ol — BaXKHEHUIIMNA 3JIEMEHT
XUMHYECKH MoAuQUIMpoBaHHOrO MaTtepuana. CTpoeHHEe NPUBHUTHIX CIOEB. PacmpeneneHue TPHUBHUTHIX
MOJIEKYy B clioe. [IByMepHOCTb, MaKpOMOJEKYISPHOCTh U TMONH(PYHKIUOHAIBHOCTh MPUBHUTOTO CJIOS.
B3anMHoe BnusiHME IPUBUTHIX MOJIEKYJI.
3) XuMudyeckoe MOIU(UIMPOBAHUE THAPOKCUIUPOBAHHBIX HOCHUTEICH METauIOpraHudeCKUMU
COCIMHEHUSIMU — ITyTh CUHTE3a IreTEPOTreHHBIX METAJIJIOKOMIUJIEKCHBIX KaTalln3aTopoB.
4) [IpuMeHeHHEe TOBEPXHOCTHO-MOAU(PHUIIMPOBAHHBIX MATEPUATIOB: CEIIEKTUBHBIE COPOSHTHI, KaTalIN3aTOPBI,
MOHOOOMEHHUKH, CEHCOPBI, HATIOJTHUTEIH TIACTMACC, CTAOMIN3aTOPRI U T. II.

3ananus AJ51 CAMOCTOSITEILHOI padoThI.
1. 3yuenue y4ueOHOM, HAyYHOW W METOIWYECKOM JINTEPATyPhl, MATEPHAIIOB MEPUOTUUECKIX U3TaHUH C
MIPUBJICUCHUEM DJICKTPOHHBIX CPEJCTB OUIINATILHOMN, CTATUCTUYECKON, IEPHOANIECCKON U HAYYHOU
nHpopmauu;
2. IloarotoBka 10K 0B, IPE3ECHTALIUM.
3. [ToaroroBka KypcoBBIX padoT.
N3yuenue u cucremaTu3anus JONOTHUTEIbHBIX CBEICHUN IO BOMPOCAM:
1. ®uznyeckre MeTOAbl CUHTE3a HaHOYacTull. [lonydyeHne ¢ mOMOIIbIO MOJIEKYIIIPHBIX ITYYKOB.
2.Metonbl ucnapeHus-KOHIEHCALMU U UMITYJIbCHOTO PaAHOIn3a.
3. IInasMeHHO-XUMHUYECKHUI METO/I.
4. Temmnnarabiii cuHTe3. CHHTE3 B IOPUCTHIX CPEAAX, MUKPOAIMYIbCUSAX U MUIIEIIAX.

Tema 3. Peakuuonnasi cnoco6HoCcTh M Kataaus. (I1K-4)
Jlexknus.
Karanus. TepMoaguHaMu4eCcKuil acleKT AEMCTBHs KaTaau3aTopoB. IIpHHIKI KaTaJIUTUYECKOrO IEHCTBUS.
Knaccudukarus karanu3atopoB U KaTaIUTUIECKUX PEeaKLni.
Teopust NMpOMEKYTOYHBIX COECAUHEHUN. Teopus akTUBHBIX LEHTpOB Teitopa. MynbTurieTHas Teopus
banannuna. Teopust aktuBHbIX aHcamOnelt Ko6ozesa. Bkiag B Teoputo karanuza Porunckoro, bopeckosa,
BonbpkeHmTenHa.



CrpyKkTypHasi 4yBCTBUTEIBHOCTb, NMPaBUIO bopeckoBa, 3aBUCMMOCTh AKTMBHOCTH OT pa3Mepa 4acTull.
OcCHOBHBIE MEXaHU3MBbl KaTaauTHueckux peakuuil. Karanutuueckuil nuki. IlpuMepsl mpOMBIIUIEHHBIX
KaTaJIM3aTOPOB U PEAKLUM C UX yYACTHEM.

MaccuBHbIE€ KaTaJn3aTopbl U UX 0c00eHHOCTH. CI0KHbBIE KaTaJTUTHUYECKHE CUCTEMbl HA OCHOBE OKCHIHBIX
MaTepHuaoB.
Hanecennsie karanuzaropsl. CTpykTypa U CBOWCTBA JUCHEPCHBIX METALNIMYECKUX 4YacTUll. DyHKUIUH U
THIIBI HOCUTENS. B3anMHOe BIIMSIHUE B CUCTEME METAJUI-HOCHUTETb.
IIpakTnyeckoe 3aHsATHE.
1. OOue MpUHIUIBI TPUTOTOBICHHS KaTaJln3aTOPOB.
2. Baustaue ycroBuii MpUTOTOBIICHUS HAa (PU3UKO-XUMHUECKHE CBOMCTBA METAJUTMYECKUX KaTaInu3aTOPOB.
3. CnocoObl HaHECEHUs] aKTMBHOTO KOMIIOHEHTa Ha HOCUTENb (METOABI MPOMHUTKH, OCaXICHUS, HOHHBIN
oOMeH u 1Ip.).
4. CriocoOb! MOAM(DUKAIIIK U IPOMOTHPOBAHUSI KaTaIU3aTOPOB.
5. Tunbl HaHOKaTaIM3aTopoB. [lomyyeHne HaHOKaTaIU3aTOPOB.
6. OcoOEHHOCTH KaTan3a Ha HAHOYACTUIIAX U [[EOJINUTAaX.
7. ®otokaranus u porokaranuzatopsl. [I[pumenenue.
8. [IpuMeHeHre HaHOKaTaIu3a
3ajaHus AJ151 CAMOCTOSITEJIbHOM PadoThlI.
1. U3yyenue yueOHOI, HAyYHON M METOAUYECKOM TUTEpaTyphl, MATEPUAJIOB MEPHUOANIECKUX U3TAHUH C
MIPUBJICYCHUEM JIEKTPOHHBIX CPEICTB OQUIIMATEHON, CTATUCTUYECKOM, IEPUOAMYECKON 1 HAyIHOM
uHpOpMaLNY;
2. [TonroroBka JOKIaq0B, IPE3EHTALIHI.
3. IloaroToBKa KypcoBbIX padoOT.
N3yuenue u cucrtemaTu3anys JONOJHUTEIbHBIX CBEICHUN IO BOIPOCAM:
1. Karanuszarops! nporieccoB HerenepepadoTKH.
2. Karanuzatopsl cuHTe3a Ha ocHoBe CO u H2.
3. Kartanurnueckuii KpekuHI. @U3NKO-XMMHUUECKHE OCHOBBI ITpolecca. ChIpbe U 1ENIEBBIE MPOTYKTHI

Tema 4. Xumust HaamosiekyasspHbIx coennnenunii (ITK-4)

Jlexknus.
MornekynspHble COCTaBISIONIME CyNpaMoJeKyasipHbIX cucteM. Kmarparsl u uHTepkanarel. CTpoeHUe U
CBOIicTBa KiaTpaToB. OnpeneneHue u KiaccuuKaIys KiaTparos.
[Momauapl, kpayH-3GUpbI, KpunrtaHabsl. KaBuTaHAbpl W UUKIOAEKCTpHHBI KpayH-3Qupel: CTpoeHHeE,
HOMEHKJIaTypa U CBOMCTBA.
Cynpamonekynspubie ancabmu. Muxenepust kpuctamoB. CamocOopka B CynpaMOJIEKyIIspHbIE aHCaMOIH.
Mornekynsipabie  MamuHbl. OOmme Bompockl. OnpeneneHne TEepMHHA «MOJEKYJISPHBIE MAIUHBD.
«Xpanosuk deitnmanay («XpanoBuk bpoyHa»). MonekysipHble IEPEKIIOUATENN U MOJIEKYIISIPHBIE MOTOPBI.

IIpakTnyeckoe 3ansATHE.
1. Heonmutsl. Tomonorus kapkacoB. L{eonnThl ¢ HU3KUM WU CpeHUM cooTHomeHueM Si/Al (< 5)u ¢
BBICOKMM cooTHomeHueM Si/Al (> 5). MonekymspHbIe cuTa, IIEOCHITBI UIH MMOPOCUIIBIMU. PONb 11€0IUTOB 1
LEOJINTHBIX MaT€pPUAJIOB B IPOMBIILIEHHOCTH.
2. O6mactu TNPUMEHEHHsI  CYNPaMOJICKYJSIPHBIX — coeauHeHuid.  I[lepcrieKTMBHBIE MaTepuabl s
3aXOpPOHEHUsI  PAJUOAKTUBHBIX OTXOAOB M  JICKAPCTBEHHBIX IPENapaToB  HOBOIO  ITOKOJICHHS.
Tepmoanekrpuueckue marepuansl. [lomynpoBonHukoBble Kiarparbl. CylpaMOJIEKYJsSIpHAs JJIEKTPOHUKA.
WNHTepkanupoBaHHBIN rpaduT, TEPMOPACIIMPEHHBIN TpaduT.
3. Kammkcapensl u kykypourypwibl. OOmue onpeneneHus. Crpoenue. Homenkmarypa. CunTes.
[IpumeHeHne KaauKcapeHoB.
4. Porokcanbl u kareHaHbl.O0mue Bompockl. Onpenenenns. Ucropust Borpoca. KareHaHbl U pOTOKCAHBI.
Homenxknarypa. Karenansl B ipupoe.
5. TemMniaTHbINA CUHTES.



6. buonoruueckue (nmpupoaHble) MoJyeKyJaspHble MamuHbl. AT®-cuHTaza. «MoneKkynsapHbI pOTOP».
JKryTuk Kak MOJEKyIsipHas MallllHa.

7. CHHTETMYECKUE MOJEKYISIpHbIE MalIMHbl. XHMHUYECKH YIPABISEMbIE MOJIEKYJSPHBIE YEITHOKH H
HaHOMU(MTEL. MoOJNEKyIspHbIE YETHOKM Ha COJHEYHOM »HHepruu.  MOJeKynsipHble  IpOTMEIUIEpHI.
MornekynsipHble THHLIETHL. MoJeKyIsipHble pOOOTHI.

8. Hogeiimmme JOCTHKEHUS B CO3IaHUN MOJICKYJISIPHBIX MAIIUH U B KOHCTPYUPOBAHUHU CYIPaMOJICKYISIPHBIX
a"HcaMOIIen.

3aganus 1J151 CAMOCTOSITEJIbHOM PadoThlI.
1. U3yuyenue yueOHOI, HAyYHON ¥ METOAUYECKOM TUTEPaTyphl, MATEPUAIIOB MIEPUOANYECCKUX U3TAHUH C
MIPUBJICYCHUEM DJIEKTPOHHBIX CPEICTB OQUIIMATEHON, CTATUCTUYECKOM, IEPUOANMYECKON 1 HAyIHOU
uH(pOopMaIuy;
2. [TonroroBka JOKIaA0B, TPE3EHTALIHI.
3. IloaroToBKa KypcoBbIX padoT.
W3ydeHne u cucTeMaTu3anys JONOJHUTEIBHBIX CBEACHUN 110 BOIIPOCAM:
1. Metozp! Hccae0BaHus CyIPaMOJIEKyIIPHBIX aHCAMOMEH.
2. CynpamonexyispHas xumus B IHTepHeTe.
3. KoHuenuusi TOKCUKOJIOTHYECKUX HCCIIET0BAaHUM.
4. IlenTpsl HaHOTEXHOJIOTHH B Poccuu: HanpaBiieHus! pabOTHI U JOCTHIKCHHUS.

Tema 5. Xumus u s3Hepreruka (I1K-4)

Jlekuus.
[Ipomeccel  mpeoOpa3oBaHUs XUMHUYECKOW OHEPTMM B TEIUIOBYIO, CBETOBYIO, MEXaHHYECKYID U
ANEKTPUUYECKYIO.
CoBpeMeHHbBIE MaTepHalIbl, HCTIOIb3YEMbIC B PEOOPA30BAaHUH PA3TMYHBIX BUIOB SHEPTHH.
[Ipomiecchl akKyMyaupoBaHHMsT M XpaHeHUss »HHepruu. HaHomarepuanbl B TOIUIUBHBIX 3JEMEHTaX.
Hanomarepuansl 115t XpaHeHUs BOJOPO/a.
DNEKTPOXUMUYECKUE UCTOYHUKH TOKA (TallbBAHUUECKUE U TOILTUBHBIE DIIEMEHTHI).

IIpakTnyeckoe 3ansATHE.

1) TanpBannveckue smeMeHTH. KOHCTpYKIUs, 0COOEHHOCTH, (PU3UKO-XUMHUYECKHE TPOIIECCHI.
TexHomornueckue XapakTeprUCTUKH.

2) ITpoGnema TOMIMBHBIX AJIEMEHTOB. YCTPONCTBO TOIUIMBHBIX 3JIEMEHTOB M AJIEKTPOXMMHYECKHUX
TEHEPATOPOB.
3) IlepcnexTuBBI IPUMEHEHHUS TOIIJIMBHBIX 3JIEMEHTOB
3aganus 1J151 CAMOCTOSITEJIbHOM PadoThlI.
1. U3yyenue yueOHOI, HAyYHON ¥ METOAUYECKOM TUTEPaTyphl, MATEPUAJIOB MIEPHUOANYECCKUX U3TAHUH C
MIPUBJICYCHUEM JIEKTPOHHBIX CPEICTB OQUIIMATEHON, CTATUCTUYECKOM, IEPUOAMYECKON 1 HAyIHOM
uHpOpMaLNY;
2. [TonroroBka JOKIaA0B, IPE3EHTALIHI.
3. IloaroToBKa KypcoBbIX padoOT.
W3ydeHne u cucTeMaTu3anys JONOJHUTEIbHBIX CBEACHUN 110 BOIIPOCAM:
1. HanoMarepuambl B TOIJIMBHBIX 3JIEMEHTAX.
2. Hanomarepuaisl 111 XpaHeHUs] BOAOPOaA

Tema 6. 3enenast xumus (I1K-4)
Jlekumus.
[Iporpecc Hayku W poJib «3€JICHOM XUMHH» B COBPEMEHHOM MHpE. 12 MPUHIMIOB «3€JIEHOU XUMHM.
AHanu3 TEXHOJIOTMH MPOU3BOACTBA C UCIOJIb30BAHUEM MPUHILIUIIOB «3€JIEHON XUMUN

OcCHOBHBIC HampaBJICHUS B Pa3BUTUU TEXHOJNOTHUH «3enéHor xumMum». OOIIME TOIXOABl K OIICHKE
3¢ (HEKTUBHOCTH MTPOBEACHHUS TIPOIECCOB C TOUYKH 3PCHHUS 3€JICHON XUMHUH.

IIpakTnyeckoe 3ansATHE.
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1. Ponp «3eneHoll XUMUU B COBPEMEHHOM MUPE»
2. [TpuHuunsl «3e1EHON XUMUN.
3. OcHOBHBIE HaNpaBJICHUSI B Pa3BUTUN TEXHOJIOTUH «3eIEHON XUMUNY
4. OvH W3 MPUHIIAIIOB 3€JICHOW XUMUHU — aTOMHAas YP(EKTUBHOCTb.

3ananus AJ51 CAMOCTOSITEILHOI padoThI.
1. 3yuenue y4ueOHOM, HAYYHOU W METOIWYECKOM JINTEPaTyPhl, MATEPHAIIOB MEPUOTNUECKUX U3TaHUH C
MIPUBJICUCHUEM DJICKTPOHHBIX CPEJCTB OUIINATILHOMN, CTATUCTUYECKON, IEPHOANYECCKON U HAYYHOU
uHpopmauu;
2. IloarotoBka 10K 0B, IPE3ECHTALIUM.
3. [ToaroroBka KypCcOBBIX paldoT.
N3yuenue u cucremaTu3sanus JONOJHUTEIbHBIX CBEICHUN IO BOMPOCAM:
1. OCHOBHBIE HAMPABJICHUS B pPa3BUTHUHU TEXHOJOTHH «3eI€HOoM XumMun» B Poccun.

Tema 7. Xumus xu3HeHHbIX npoueccos (ITK-4)
Jlekuus.
OcHOBHBIEC HaMpPaBICHUS PA3BUTHSI OMOOPTAHUUECKON XMMHUU B KOHIIE XX B. M B HAIlIM JTHU.

[Ipeamer opranuveckoil XMMUU (PU3UOJIOTMUYECKU AKTHBHBIX BEIIECTB M OCHOBHBIE JTallbl €€ Pa3BUTHUS.
Passurtne MemunuHckod xumuu. lccnenoBaHus HU3KOMOJIEKYJSIDHBIX IIPUPOAHBIX COCIMHEHUW U
BUTAMHUHOB.

VYrneBonbl, Jwmmuabl (KUpbl W Macia, (ocdaTuabl, CTEPOUIbI), OCNIKH, HYKICHHOBBIC KHCJIOTHI.
Crepeonszomepus 1 OHOJIOTUYECKAst AaKTUBHOCTb.

[IpeobpazoBanue »HEprun B OMONOTHYECKUX cucTeMax. AneHo3uHTpudocharel (ATD) kak akKKyMyssiTop
XUMHYECKON IHEPTHH.

depMEHTAaTUBHBIE PEAKIIMM — OCHOBA XHUMHYECKHX MPEBpaAllleHUHd B JKUBBIX OpraHm3Max. KuHeTnka
(hepMEHTAaTUBHBIX peakiuii. MexaHusMm nercTBust GepMeHTOB. MeToIbI HCClieIoOBaHUST 0OMEHA BEIIEeCTB.

IIpakTnyeckoe 3ansATHE.
1. poTrocuHTE3, CUHTE3 IIIMKOTEHA, )KUPOB U OeliKa
2. VI3yueHue CTPYKTYpHI U (PYHKIMI HYKJICHMHOBBIX KUCIOT. PacmmdpoBka reHeTHYECKOTO KO/Ia.
3. Perynsuus kIeTO9HOTO MeTab0MM3Ma BHEITHUMH (DAKTOPAMHU.
4. I'opmonsbl. ['opMoHanbHas peryasnus AeITeIbHOCTH TOPMOHOB.

5. BO3MOXHOCTH MOAETUPOBAHUS HEKOTOPHIX OMOJOTMYECKUX (YHKIUH B HEXKHUBBIX XHUMHUYECKUX
CUCTEMaXx.

3anaHus AJ51 CAMOCTOSITEILHOI padoThI.
1. U3yuenue yueOHOM, HAyYHONW W METOIWYECKOM JINTEPATyPhl, MATEPHAIIOB MEPUOTNUECKUX U3TaHUH C
MIPUBJICUCHUEM DJICKTPOHHBIX CPEJCTB OHUIIUATILHOM, CTATUCTUYECKON, IEPHOANYECCKON U HAYYHON
nHpopmauu;
2. IloarotoBka 10K 0B, IPE3ECHTALIUM.
3. [ToaroroBka KypcoBBIX padoT.
N3yuenue u cucremaTusanus JONOJHUTEIbHBIX CBEICHUN MO BOMPOCAM:

1. UccnenoBanus B obnacTu OMOPHEPTeTHKUA. MeXaHW3M OKHCIHUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIIUNA B
onocrucremMax.

2. MexaHu3MbI OKUCIICHUS YKUPHBIX KUCIIOT U aMUHOKHCIIOT. B3anmornpeBparieHus ’KupoB, aMUHOKHUCIIOT U
YIJICBOJIOB.

Tema 8. Xumust u okpy:xaromasn cpena (IIK-4)
Jlexknus.
OTtkpeiTHEe (DyHIAMEHTATBHBIX 3aKOHOB XUMHHM KaK pe3yabTaT aHAIUTHUYECKHX HuccienoBanmii. [Ipemnmer
AKOAHAJIUTHYECKON XUMUH.
Xpomatorpaduueckue METOAbI KOHTPOJIA OKpyxkaromiei cpeapl. CHeKkTpalbHBIE METOABI KOHTPOJS
OKpY’KAKOLLEH Cpebl.
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Xapakrepuctuka auddepenunanbHoil ummyabcHoil momsporpaduu  (JAUII) u  kBaapaTHO-BOTHOBOM
nossiporpaduu (KBII). Ucnons3oBanue AWIT u KBII mist onpenenenust a3po30ibHONW (OPMBI TKETBIX
MeTaJioB B arMocdepe.

[IpenBapuTenbHOE ANEKTPOIUTHYECKOE KOHIEHTpUpoBaHue. OCOOEHHOCTH MPOOOMOArOTOBKU. MeTobl
aBTOMaTHU3allMd TpU MPOOOMOJATrOTOBKE, aHajau3e U o0paboTKe HKCIEepHMEHTAlIbHBIX HaHHBIX B MDA.
[Tpumenenne UDA B aHanmm3e OMOJIOTMYECKUX OOBEKTOB M OPTAaHMYECKUX COCTUHCHHM.

XapaKkTepucTUKa CEHCOPHBIX AMEKTPoroB. OCOOEHHOCTH OINpeeeHUs] HEOPTaHMUECKUX M OPraHUYeCKHUX
BeniecTB. Mcnonp3oBanue ajcopOIIMOHHBIX SBICHUH MPH KOHTpoOIIe 3a coaepkanuem [TAB.

CeHcopbl, OCHOBaHHbIE Ha KOHTAKTHBIX SIBJICHUAX Ha rpaHulle "monynpoBogHuk-mMetain", quoasl LlorTku
U T.I. JIETEKTOPbl XMUMHUYECKUX COCIMHEHMH B CIEAOBBIX KOHLEHTpauusax. lIpumepbl mpakTHYEeCKOTro
MIPUMEHEHHUS CEHCOPOB B MOHUTOPHUHTE 3arpsS3HEHUN OKPYKAIOIIEH CPE/Ibl.

OnTruyeckre METOIbl UCCIIEIOBAHUS CTPYKTYPHI BelleCTB. PacueTHbIE METOIBI MOJIEKYISIPHON MEXaHUKH U
KBaHTOBOW XWMMHU.

IIpakTnyeckoe 3ansATHE.
1. Xpomarorpadudeckre METOAbI KOHTPOJISI OKPYKAIOIIEH Cpeibl.
2. CnexTpalibHble METObI KOHTPOJISI OKPY>KAIOIIEH Cpeibl.

3. IloreHuuomeTpus ¢ noOHCENeKTUBHBIMU 31eKkTpogamu (MC3). CeneKTUBHOCTh METO/Ia B 3aBUCUMOCTH OT
coctaBa (pOHOBOTO AEKTPOIUTA U MATPHUIILI AHATTU3UPYEMBIX MPOO.

4. DnexTpOXUMHUYECKHE METObI KOHTPOJISL OKPY’KAIOLIEH CPEbl.

5. XuMHUUY€CKHE METOJIbI OPEICIICHUSI TOKCUYHOCTH BOJI. OCHOBHBIE aHAJTUTUYECKHUE MPOLIECChl. MeTo bl
MpoOONOTOTOBKY U M3MepeHUM. [IpUHITNTIBI TEHCTBUST aHATTU3aTOPOB.

6. AHaJIUTUYECKUE METOIBI KOHTPOJIS TIPOILIECCOB B OTKPHITHIX BojoeMax. . OnpeaesieHne Kuciopoaa B
OMOJIOTUYECKUX cUCcTeMax. MeToapl MOHUTOPHUHTA M CEHCOPHI.

3aganus 1J151 CAaMOCTOSITEJIbHOM PadoThI.
1. U3yyenue yueOHOI, HAyYHON M METOAUYECKOM TUTEpaTyphl, MATEPUAJIOB MEPHUOANIECKUX U3TAHUH C
MIPUBJICYCHUEM DJIEKTPOHHBIX CPEICTB OQUIIMATEHON, CTATUCTUYECKOM, IEPUOAMYECKON 1 HAyIHOU
uHpOpMaLNY;
2. IOATOTOBKA AOKIAA0B, TPE3CHTAIIUM.
3. IOArOTOBKA KYpPCOBBIX padoOT.
W3ydeHne u cucTeMaTu3anys JONOJHUTEIbHBIX CBEACHUN 110 BOIIPOCAM:

1. HoGeneBckue npemMuu 1o xpomarorpaduu, anekrpodopesy, MEKTPOXUMHUECKUM U CIIEKTPaIbHBIM
METO/IaM aHajH3a, MeMOpPaHHBIM METO/IaM pas/IeNCHHs.

4. KoHTpO/Ib 3HAHUI 00yYAKOIIMXCS U THIIOBbIE OLIEHOYHbIE CPeACTBA
4.1. Pactipenenenue 6amios:

3 cemectp
*  TEKyImui KOHTPOJIbL — 80 OamioB
*  KOHTPOIBHBIC Cpe3bl — 2 cpe3a mo 10 6amioB KaxabIid
* mpeMuasbHBIC OauTel — 20 6aioB

Pacnipenenenre 6aJiioB 10 3aaHKSIM:

No  [HaszBanue Ttembl | DopMbl Max. MeTtoauka mpoBeICHUS 3aHATUS U OLICHKU
Te | /BHJI y4eOHOH |TEKyIEro | KoJI-BO
MBI paboThI KOHTpoJisi | 0asuioB

/ cpe3sl




CuHres u
HCCJICIOBAaHUE
CBOMCTB
BCIIECTB C
HOBBLIMH
HEOOBIYHBIMU
CBOMCTBaMH

Ormpoc

10

10 6anoB - cTyAeHT CBOOOTHO BIIaZCEeT MaTEPUAIIOM, IEMOHCTPUPYET
IyOOKHe, CHCTEMaTH3MpOBaHHBIE 3HAHUS, CBOOOAHO OTBEYAET Ha
BOIPOCHI UCHONB3Ys MPOPECCHOHATILHYIO TEPMUHOIOTHIO

9-7 0amnoB — CTYAEHT BIAAEET NPEACTaBICHHBIM MaTepHAIIOM,
OTBEYAET Ha 3a/laHHbIE BOIIPOCHI

6-5 Oamia — uMEOTCS HEAOPaOOTKH, MaTepuas MPEACTAaBICH HE
palMOHAJIbHO, CTYACHT BIIAJCET HEMONHONM MH(opMaluel mo Teme,
3aTpyIHAETCS C OTBETaMHU Ha 3a/1aBaéMble BOIIPOCHI

0- 4 OamnoB - HMMEIOTCS HEOOPaOOTKH, CTyAEHT ciabo Biageer
uHpOpMane Mo Teme, NPU OTBETE MCIIONb3YeT 3aroTOBICHHBIN
TEKCT, 3aTPyAHSETCA C OTBETaMH Ha 33/]JaBaEMbI€ BOIIPOCHI

Tectupos
aHue

10

Tect coctout u3 10 Bonpocos.1 6a 3a mpaBUIIEHBINA OTBET

Xumus
MTOBEPXHOCTH,
TOHKHX IUIEHOK
"
TeTEPOCTPYKTYP
B COBPEMEHHOM
MaTepHaIoBee
HUHU

Ompoc

10

10 GamIoB - CTYIEHT CBOOOIHO BIIAJIEET MaTEPHUAIOM, IEMOHCTPHPYET
IyOOKHe, CHCTEMAaTH3UPOBAaHHBIC 3HAHWS, CBOOOJHO OTBEYAET Ha
BOTIPOCHI UCTONB3YS MPOPECCHOHATHLHYIO TEPMUHOIOTHIO

9-7 0amnoB — CTYIGHT BIIAJEET TNPEACTABICHHBIM MaTepHAIIOM,
OTBEUAET Ha 3aJJaHHBIC BOMPOCHI

6-5 Oamia — HWMEIOTCS HEMOPaOOTKH, MaTepHasl IPEICTaBIICH HE
palMOHANILHO, CTYACHT BIIAJCET HEMONHONH WMH(OpMaIHeld Mo Teme,
3aTPYy/IHSETCS C OTBETAMH Ha 3aJ[aBaeMble BOIIPOCHI

0- 4 OGammoB - WMEIOTCA HEXOPaOOTKH, CTYIEHT cllabo BiIaaceT
uHpOpMaIMe TO Teme, TPU OTBETE HCIONB3yeT 3aroTOBICHHBIN
TEKCT, 3aTPY/IHSIETCS C OTBETAMH Ha 3aj[aBaeMble BOIIPOCHI

TecTupoB

aHue(KOH

TPOJILHBI
i cpe3)

10

Tect coctout u3 10 Bonmpocos. bonbme 80% npaBUiIbHBIX OTBETOB -3
6amma, ot 50 1o 80% - 2, menbire 50% - 1 Gamn

3alnuTa
Mpe3eHTar|
7078

10

10 GamIoB - CTYIEHT CBOOOIHO BIIAJIEET MaTePHUAIOM, IEMOHCTPHUPYET
[TyOOKHe, CHCTeMaTH3MpOBaHHBIE 3HAHHS, CBOOOMHO OTBEYaeT Ha
BOIIPOCHI UCTIONB3YS MPOPECCHOHATHLHYIO TEPMUHOIOTHIO

6-9 0OamioB — pedepaT COOTBETCTBYET TeMe, CTPYKTypa H
opopmiieHHE B  OCHOBHOM  OTBEYAeT  BBIIICTIEPEUNCICHHBIM
TpeOOBaHUAM, CTYIACHT BJIaJEET NPEACTABIECHHBIM MAaTEepHAIIOM,
OTBEYAET Ha 3a/IaHHBIE BOTIPOCHI;

3-5 oOamia — B CTPyKType U OQOPMIICHHH MPE3CHTAI[MM HMEIOTCS
HeAOpaOOTKH, Marepuajg TMpeACTaBIeH B  Mpe3eHTAlMh  He
paIoHaIbHO, MAJI0 WJUTIOCTPATHBHOTO MaTepuaia, CTYICHT BIaJeeT
HETIOTHON WH(pOpMAaIMeH IO TeMe, 3aTPyIHSIETCS C OTBETaMH Ha
3aJlaBaeMbI€ BOTIPOCHI;

0- 2 GammoB - B CTPyKType W OPOPMIICHUH IPEICHTAIIMN WMEIOTCS
HeIOpadOTKH, MaTrephasl MPEACTAaBIIEH CIUIOIIHBIM TEKCTOM, Mallo
WJUTIOCTPATUBHOTO MaTepuraja, CTyIEeHT ci1abo BiaaeeT nHpopMaruen
0 TeMe, TMpPH OTBET€ HCIONb3yeT 3arOTOBIEHHBIA  TEKCT,
3aTpyaHSAETCS C OTBETaMH Ha 3a/1aBaeMble

Peaknmonnas
CIOCOOHOCTE U
KaTaaus.

Ompoc

10

10 GamIoB - CTYIEHT CBOOOIHO BIIAJIEET MaTEPHUAIOM, IEMOHCTPHPYET
IyOOKHe, CHCTEMATH3UPOBAaHHBIC 3HAHWS, CBOOOJHO OTBEYAET Ha
BOTIPOCHI UCTIONB3YS MPOPECCHOHATHLHYIO TEPMUHOIOTHIO

9-7 0amnoB — CTYIGHT BIIAJCET TNPEACTABICHHBIM MaTepHAIIOM,
OTBEUAET Ha 3aJJaHHBIC BOMPOCHI

6-5 Oamia — WMEIOTCS HEMOPaOOTKH, MaTepHasl NPEICTaBIICH HE
palMOHANILHO, CTYACHT BIIAJCET HEMONHONH WMH(OpMaImeld Mo Teme,
3aTPYyIHSETCS C OTBETAMH Ha 3aJ[aBaeMble BOIIPOCHI

0- 4 OGammoB - WMEIOTCA HETOPaOOTKH, CTYIEHT cllabo BiIaaceT
WHpOpMaIe TO Teme, TPU OTBETE HCIONB3YeT 3aroTOBICHHBIN
TEKCT, 3aTPY/IHSETCS C OTBETAMH Ha 3aj[aBaeMble BOIIPOCHI
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Pegepar

10

10 6anoB - cTyAeHT CBOOOTHO BIIaZCEeT MaTEPUAIIOM, IEMOHCTPUPYET
IyOOKHe, CHCTEMaTH3MpOBaHHBIE 3HAHUS, CBOOOAHO OTBEYAET Ha
BOIPOCHI UCHONB3Ys MPOPECCHOHATILHYIO TEPMUHOIOTHIO

6-9 OamoB — pedepar COOTBETCTBYeT TeMe, CTPYKTypa H
opopmiieHe B OCHOBHOM  OTBEYAaecT  BBIIIEHECPEUNCICHHBIM
TpeOOBaHUSAM, CTYOCHT BIIAQACET TMPEACTABICHHBIM MaTepUaloM,
OTBEYAET Ha 3a/laHHbIE BOIIPOCHI;

3-5 ©Oamna — B CTpyKType M O(OpPMIICHHH IMPE3CHTAUH HMEIOTCS
HenopaboOTKM, Marepuan MpeNcTaBIeH B  IPE3CHTalUd  He
paloHaIbHO, MAJIO WUTFOCTPATUBHOIO MarepHasa, CTyIEHT BIaJeeT
HemoyHOW HMH(popManueil mo TeMe, 3aTpyAHSETCSl C OTBETaMH Ha
3aJ1aBacMbI€ BOIIPOCHI;

0- 2 6amyoB - B CTPYKType W OQOPMIICHHH NpPE3CHTALUN UMEIOTCS
HenopaboTKH, MaTepuall TPEACTaBlIeH CIUIOIIHBIM TEKCTOM, MaJlo
WTIOCTPAaTUBHOTO MaTepuala, CTyIeHT ciabo BianeeT nHpopMauen
[0 TeMe, IMpH OTBETE HCIIOJNB3YEeT 3arOTOBIEHHBIM  TEKCT,
3aTPYAHAETCS C OTBETAMHU Ha 33aBa€MbI€ BOIIPOCHI.

Tectupon
aHue

10

Tect coctout u3 10 Bonpocos. bonbme 80% mpaBUiIbHBIX OTBETOB -3
6amra, 50-80% - 2 6amra, menbie 50% - 1 6amn

XuMHUS
HaJMOJICKYIISIPH
BIX COCAMHCHHUI

Pegepar

10

10 6anoB - cTyAeHT CBOOOTHO BIIaZCEeT MaTEPUAIIOM, IEMOHCTPUPYET
IyOOKHe, CHCTEMaTH3MpOBaHHBIE 3HAHUS, CBOOOAHO OTBEYAET Ha
BOIPOCHI UCHONB3Ys MPOPECCHOHATILHYIO TEPMUHOIOTHIO

6-9 OasoB — pedepar COOTBETCTBYET TeMe, CTPYKTypa H
opopmiieHe B OCHOBHOM  OTBEYaecT  BBIIIEHCPEUNCICHHBIM
TpeOOBaHUSAM, CTYOCHT BIIQAEET TMPEACTABICHHBIM MaTepUaloM,
OTBEYAET Ha 3a/laHHbIE BOIPOCHI;

3-5 ©Oamna — B CTpyKType H O(OpPMIICHHH INPE3CHTAUH HMEIOTCS
HenopaboOTKM, Marepuan MpeNcTaBIeH B  IPE3CHTalUd  He
paloHaIbHO, MAJIO WUIIOCTPATUBHOIO MaTrepHasa, CTyIeHT BIaJeeT
HemoMHOW HMH(popManueil mo TeMe, 3aTpyAHSETCSl C OTBETaMH Ha
3aJ1aBacMbI€ BOIIPOCHI;

0- 2 6amyoB - B CTPYKType W OQOPMIICHHH NpPE3CHTALUU UMEIOTCS
HenopaboTKH, MaTepuall MPEACTaBlIeH CIUIOIIHBIM TEKCTOM, MaJlo
WTIOCTPAaTUBHOTO MaTepualia, CTyIeHT calbo BianeeT nHpopMauen
[0 TeMe, IMpH OTBETE HCIIOJNB3YET 3arOTOBICHHBIM  TEKCT,
3aTpyIHAETCS C OTBETaMHU Ha 3a/1aBacMble

TecTupon

aHue(KOoH

TPOJIBLHBI
i cpe3)

10

3a KaIpIii TpaBUIIBHBIN OTBET -1 Oan

[IpemuansHbie OaIbl

20

PeBy.]'IBTaTI/IBHOC y4acTue B IIPOCKTAX, OJIMMITUA/1aX, BBICTABKAaX

Hroro 3a cemecTp

100

TEKYILIHI KOHTpOsb — 50 6amioB

4 cemecTp

KOHTPOJIbHBIE Cpe3bl — 2 cpe3a 1mo 10 6ayioB Kax bl

OTBET Ha dK3aMmeHe: He Oosiee 30 0aiuioB

Pacripenenenre 6aioB 1mo 3aJaHusIM:

TC
MbI

Ha3Banwne TeMbl
/ BUI yueOHOI
paboThI

Dopmbl
TEKYIIETO
KOHTPOJIS

/ cpe3sl

Max.
KOJI-BO
(%:08)():]

MeTtoauka poOBEICHUS 3aHATHS U OIICHKU
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XuMus u
SHEpreTUKa

Ormpoc

5 6aIoB - CTYAEHT CBOOOIHO BIIAZCeT MaTepPHaoM, JEMOHCTPHUPYET
IyOOKHe, CHCTEMaTH3MpOBaHHBIE 3HAHUS, CBOOOAHO OTBEYAET Ha
BOIPOCHI UCHONB3Ys MPOPECCHOHATILHYIO TEPMUHOIOTHIO

4-  OamnoB — CTYIEHT BIajeeT NpPEACTaBICHHBIM MAaTepHaJIoM,
OTBEYAET Ha 3a/laHHbIE BOIIPOCHI

3-2 Oamia — uMEIOTCS HEAOPaOOTKH, MaTepuasl MPEACTAaBICH HE
palMOHAJIbHO, CTYACHT BIIAJCET HEMONHONM MH(opMaluel mo Teme,
3aTpyIHAETCS C OTBETaMHU Ha 3a/1aBaéMble BOIIPOCHI

0- 1 ©OamnoB - HMMEIOTCS HEOOPaOOTKH, CTyAEHT ciabo Biageer
uHpOpMane Mo Teme, NPU OTBETE MCIIONb3YeT 3aroTOBICHHBIN
TEKCT, 3aTPyAHSETCA C OTBETaMH Ha 33/]JaBaEMbI€ BOIIPOCHI

Tectupos
aHue

10

Tect coctout u3 10 Bonpocos. bonbmie 80% mpaBUIbHBIX OTBETOB -3
6amna, 50-80% - 2 6amna, mensiie 50% - 1 6amn

3enenast XUMUS

Ompoc

5 0aJuIoB - CTYAEHT CBOOOTHO BIIAJIECT MATCPHATIOM, TEMOHCTPUPYET
IyOOKHe, CHCTEMAaTH3UPOBAaHHBIC 3HAHWS, CBOOOJHO OTBEYAET Ha
BOTIPOCHI UCTONB3YS MPOPECCHOHATHLHYIO TEPMUHOIOTHIO

4-  QayoB — CTYIEHT BIaJeeT TNPEACTABICHHBIM MaTepHajoM,
OTBEUAET Ha 3aJJaHHBIC BOMPOCHI

3-2 Oamia — HWMEIOTCS HEMOPaOOTKH, MaTepHasl IPEICTaBIICH HE
palMOHANILHO, CTYACHT BIIAJCET HEMONHONH WMH(OpMaIHeld Mo Teme,
3aTPYy/IHSETCS C OTBETAMH Ha 3aJ[aBaeMble BOIIPOCHI

0- 1 OGammoB - WMeEIOTCA HETOPabOTKH, CTYISHT clIabo BiIaaceT
uHpOpMaIMe TO Teme, TPU OTBETE HCIONB3yeT 3aroTOBICHHBIN
TEKCT, 3aTPY/IHSIETCS C OTBETAMH Ha 3aj[aBaeMble BOIIPOCHI

TecTupoB

aHue(KOH

TPOJILHBI
i cpe3)

10

Tect coctout u3 10 Bonmpocos. bonbme 80% npaBUiIbHBIX OTBETOB -3
6amra, 50-80% - 2 6amra, menbie 50% - 1 6amn

Xnmusa
JKU3HEHHBIX
MIPOTIECCOB

Ompoc

10

10 GamIoB - CTYIEHT CBOOOIHO BIIAJIEET MaTePHUAIOM, IEMOHCTPHUPYET
IyOOKWe, CHCTEMATH3UPOBAaHHBIC 3HAHWS, CBOOOJHO OTBEYAET Ha
BOIIPOCHI UCTIONB3YS MPOPECCHOHATHLHYIO TEPMUHOIOTHIO

9-7 0amnoB — CTYIGHT BIIAJEET TNPEACTABICHHBIM MaTepHAIIOM,
OTBEUAET Ha 3aJJaHHbIC BOMPOCHI

6-5 Oamia — HWMEIOTCS HEMOPaOOTKH, MaTepHasl NPEICTaBIICH HE
palMOHANILHO, CTYACHT BIIAJICET HEMONHONH WH(OpMarmeld Mo Teme,
3aTPYyIHSETCS C OTBETAMH Ha 3aJ[aBaeMble BOIIPOCHI

0- 4 OammoB - WMEIOTCA HEXOPaOOTKH, CTYISHT clIabo BIIaaceT
WHpOpMaIe TO Teme, TPU OTBETE HCIONB3yeT 3aroTOBICHHBIN
TEKCT, 3aTPY/IHSIETCS C OTBETAMH Ha 3aj[aBaeMble BOIIPOCHI

Tectupos
aHue

10

Tect coctout u3 10 Bonpocos. bonbmie 50% mpaBUIBHBIX OTBETOB -2
6amra, menbiie 50% - 1 6amn

XuMus u
OKpYy>Karomas
cpena

Ormpoc

10

10 6anoB - cTyAeHT CBOOOTHO BIaZCET MaTEPUAIIOM, IEMOHCTPUPYET
IyOOKHe, CHCTEMaTH3MpOBaHHBIE 3HAHUS, CBOOOAHO OTBEYAET Ha
BOIPOCHI UCHONB3Ys MPOPECCHOHATILHYIO TEPMUHOIOTHIO

9-7 0amnoB — CTYAEHT BIAAEET NPEACTABICHHBIM MaTepHAIIOM,
OTBEYAET Ha 3a/laHHbIE BOIIPOCHI

6-5 Oamia — u©MEIOTCS HEAOPaOOTKH, MaTepuasl MPEACTaBICH HE
palMOHAJIbHO, CTYACHT BIIAJCET HEMONHON MH(OpMaluel mo Teme,
3aTpyIHSAETCS C OTBETaMHU Ha 3a/1aBaéMble BOIIPOCHI

0- 4 OamnoB - HMMEIOTCS HEAOPaOOTKH, CTyAEHT ciabo Biageer
uHpOpMane Mo Teme, NPU OTBETE HCIIOIb3YeT 3aroTOBJICHHBIIN
TEKCT, 3aTPyAHSETCA C OTBETaMH Ha 33/]JaBaEMbI€ BOIIPOCHI

TecTupon

aHue(KOoH

TPOJIBLHBI
i cpe3)

10

[IpaBuibHbIe oTBeTH Ha 10 Bonpocos Tecta 10 GanioB

14
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5. OTBeT Ha ’K3aMeHe 30 10-17 ©annoB — CTyAEHT PacKpbUI OCHOBHBIE BOMPOCHI M 3aJaHUs
OusieTa Ha OLICHKY «YAOBJICTBOPUTEILHO»

18-24 ©annoB — CTyAEGHT PacKpbUI OCHOBHBIE BOMPOCHI M 3aJaHUs
OuseTa Ha OLIEHKY «XOPOLIOY,

25-30 6amnoB — CTYyAEHT PAacKpbll OCHOBHBIE BOMPOCH M 3aJaHus
Ousera Ha OLIEHKY «OTIMYHO».

6. Hroro 3a cemectp 100

HrtoroBass omeHka mo »Sk3aMeHy BbicTaBisiercs B 100-OammpHOM 1Kajge W B TPATUIIMOHHOMN
yeTelpexOauibHOM  mikane. IlepeBom 100-0ayuibHONM  pEWTHHTOBOW OIEHKHM IO JWCIHHUIUIMHE B
TPATUITMOHHYO YETHIPEXOALTEHYIO OCYIIECTBISIETCS CISIYIONNM 00pa3oM:

100-6ayuipHasA cucTeMa TpanuimonHas cucteMa
85 - 100 6anmoB OTnugyHO
70 - 84 6annoB Xoporto
50 - 69 Gannos YIOBIETBOPUTEIBEHO
Menee 50 HeynosneTrBopurenbHo

Pacnipenenenne 6amioB mo KypcoBoi padore:
* TpeACTaBJICHHUE CONepKaTeIbHOM yacTu — He Gojee 55 Oamos,
* odopmienne u nHGpOPMAITMOHHOE COMIPOBOXKIEHUE — HE Ooiee 20 GaioB,
*  3ammTa KypcoBoil paboThl — He Goiee 25 6aioB.

Pacnpenenenue 6amioB no BugaM yueOHON paOOTH M METOAMKA HAYMCICHUS OaJlIOB!

Max.
Ne Bun yuedHoii padoThI KOJI-BO MeToauka HaYMCJIeHUsI 0aJ110B
6aJ10B
1. |[IpencraBmenue 55 41-55 GamioB — comep’kaHue pabOTHI COOTBETCTBYET BBHIOPAHHOMY
CoJiepXKaTeIbHON 9acTH HAIPaBICHUIO TTOJ'OTOBKH/CIICIIMAILHOCTH W TeMe paboThl, pabora

aKTyaJdbHa, BBINIOJHEHA CAMOCTOSTENBHO, WMEET TBOPYECKUI
Xapakrep, OTJIMYaeTcsi  OINpEAeJIEHHOM  HOBHM3HOW; IIPOBEIECH
OOCTOSITENbHBIM aHaJ M3 CTENEHH TEOPETUYECKOTO HCCIeIOBAHUS
MPOOJIEMBI, Pa3IMYHBIX MOIXOI0B K €€ PEUICHHI0, TIOKa3aHO 3HAHHE
nHpopMarmoHHoi (TIpy HEOOXOMUMOCTH — HOPMATHUBHON) 0a3kl,
WCTIONIb30BAaHbl aKTyallbHbBIE MaHHBIE; MpobOiIeMa pacKpbITa IITyOOKO U
BCECTOPOHHE, MaTepuajl M3JIOKEH JIOTHYHO; TEOPETHUECKHE
MOJIOKEHHUSI ~ OPTaHWYHO  CONPSDKEHBI € TPAaKTUKOW,  JTaHBI
MpaKTHYECKHE PEKOMEHAINH, BBITEKAIONINE U3 aHaN3a MPOOIeMBL;
MpOBEJeH  KOJMYECTBEHHBIH  aHamW3  MmpoONeMbl,  KOTOPBIH
MOATBEPKAAET BBIBOABI  aBTOpa, WIUTIOCTPHPYET  aKTYaJIbHYIO
CUTYAIINIO, IPUBEICHBI TaOMUIBI CpaBHEHUH, TpaduKu, JUarpaMMel,
dbopMynbl, TOKa3pIBAIONIHME yYMEHHE aBTOpa  (opMaIM30BaTh
pe3yabTaThl UCCIIEAOBAHUS;

21-40 OGammoB — comepkaHue pPabOTBI B IIEIIOM COOTBETCTBYET
BBIOpAaHHOW TeMe, CTPYKTypa IJIaHa JIOTUYHA W IPOIMOPLIHUOHAIBHA;
000CHOBaHME aKTyaJbHOCTH TEMBI MTOJKPETIAETCS  aHAJIH30M
CTETICHH TEOPETUYECKOTO WCCIEAOBAaHUS IPOOIIEMBI, OCHOBHBIC
MOJIOKEeHHsI PabOThl PACKPBITHI HAa JTOCTATOYHOM TEOPETUYECKOM H
METOAOJIOTMYECKOM  YpPOBHE, OonbImas d9acTb TEOPETHUECKHUX
MOJIOKEHUI CONPSDKEHA C MPAKTUKOW; MPAKTUIECKUE PEKOMEHIAITIH
000OCHOBaHbI, BBIBOABI N0 pPAabOTE COAEPIKATENBHBI M B IIEJIOM
COOTBETCTBYIOT IIOCTABJICHHBIM 3a/1a4aM;




1-20 OammoB — WMEET MECTO ONpEACIEHHOC HECOOTBETCTBUE
cofiepxanusi pabOTHl 3asBICHHON TeMe; HccieayeMas mpobiema B
OCHOBHOM pAaCKpbITa, HO HE OTJIMYAETCS HOBU3HOW, TEOPETUUYECKOM
[IyOMHOH W apryMEHTHPOBAHHOCTBIO; BBISBICHBI HEIOYETHI B
METOJIOJIOTHUECKUX XapaKTEPUCTUKAX KYPCOBOTO UCCIEAOBAHUS, €CTh
HapylleHUsl JIOTUKUA U3JIOKEHUs MaTepuaia, MOCTaBICHHBIC 3aJadu
PEIICHBI HE TIOTHOCTHIO; TEOPETUICCKIE MOJIOKCHHS C1a00 CBSI3aHBI C
MPAKTHKOM, TPAKTUYECKUE PEKOMEHIANMUA HOCAT (HOPMaIbHBIN
0e3/10Ka3aTeNLHBIN XapaKTep

2. |OdopmieHue u
MHPOPMAIIIOHHOE
COIPOBOXKJICHUE

20

16-20 GamioB — MIMPOKO IMpeAcTaBieHa OubnaHorpadgus mo Teme
paboThl, B TOM YHCIE M 3apyOC)KHbIC HWCTOUHHKH, MPUIOKEHHUS K
paboTe WIUTIOCTPUPYIOT AOCTHXKCHUS aBTOpa M MOAKPEIUIIIOT €ro
BBIBOABL, OdopmiieHHE  Pa0OTBl  MONHOCTBIO  COOTBETCTBYET
TpeOOBaHUAM, IPEABSIBIIEMBIM K KyPCOBOMY MCCIICIOBAHUIO;

8-15 OamnoB — NPWIOKEHHS, HCIOJIB3YEMBIE B HCCICIOBAHUH,
COCTaBJICHBl TPaMOTHO, IPOCIEKHBACTCS CBS3b C MOJOKESHUSIMH
KypCOBO#l pabOThI; CIIMCOK HCIONIB30BAaHHOM JMTEPaTyphl COCTABJICH,
cienyst 'OCTy, u B 1oCTaTOYHON Mepe COOTBETCTBYET TeMe padoThl;
UMEIOTCS ~ OTHENbHBIE HETOYHOCTH B  OQOpPMIICHHM  paboTHI
(OTCYTCTBYeT 4YacThb CCBUIOK Ha HCIIONb3yeMble HCTOYHHMKH, €CTh
OT/EIbHBIE CTUIMCTHYECKUE, TpaMMaTrieckue u opdorpaduueckue
OIITUOKH);

1-7 6amnoB — B paboTe HE IMOJHOCTHIO HCITOJIB30BaHA HEOOXOmMMMast
IUISL PACKPBITHS TEMBl HAay4Has JUTEpaTrypa, MHOOPMAIIMOHHBIC 0a3bl
JMAHHBIX, a TaK)Ke MaTepHalbl MCCICAOBAHHM, OMOMHOTpadudeCKumil
CIHMCOK 0(OPMIICH HEBEPHO; COEPKaHUE IPUIIOKEHUN HE OTpa)xaer
pelieHus  IOCTABJICHHBIX 3afad  (OTCYTCTBYIOT  HEOOXOIMMBIE
HNPUIOKEHUs);  MMEIOTCS ~ MHOIOYHUCICHHbIE  HETOYHOCTH B
odopMIIeHUHN pabOTHI

3. |3ammra KypcoBoi paboTHI

25

19-25 GamioB — 3amuUTa OTINYAETCS MOJHOTOH PACKpPBITUS TEMBI U
MIPEJCTABICHUS MOMYyYEHHBIX PE3yJAbTaTOB; CTYACHT NEMOHCTPHUPYET
YBEPEHHOCTh W YOEAWUTENLHOCTh MaHEphl BBICTYIUICHHUS; CTWIb M
IPaMOTHOCTb PE€YM  COOTBETCTBYIOT KyJAbType MpEICTaBICHUSA
pe3yAbTaTOB HAYYHOI'O HCCIENOBaHMS; OTBETHl HAa JONOJIHUTEIbHBIC
BOIPOCHI XapaKTEPU3YIOTCS KPaTKOCTBIO U apTyMEHTHUPOBAHHOCTHIO;

10-18 GammoB — CTPYKTypa W PEMIAMEHT BBICTYIUICHHS B IIEIIOM
COOJIONICHBI; 3aIUTa COMPOBOXKIAETCS TPAMMATHICCKH TPABUIIBLHOM,
SMOIMOHAIILHON PEeYbi0; CTYJACHT MOICPKUBACT XOPOIINH KOHTAKT C
ayJIUTOPHEN; 0TMEYaeTCsl TBOPUESCKHIMA MOJXOJ B TIOATOTOBKE OOBEKTOB
HATIISIIHOCTH TPE3CHTAIMH, JIOTIONHUTENBHBIE BOMPOCH! BBI3BIBAIOT
HEKOTOPBIC 3aTPYINHECHHUS;

1-9 GamnoB — CTYICHT IEMOHCTPUPYET HEBBICOKOE KAUYECTBO YCTHOTO
JIOKJIaJa; TOCTYIMHOCTh U OOpPa3HOCTh TPEACTABICHUS MPOACIaHHON
paboTHI U MOIYYCHHBIX PE3YJIBTATOB BBI3BIBACT BOIIPOCHI; OTMEYACTCS
YaCTMYHOE HECOOTBETCTBHEC MPE3CHTAIUU COJCPIKAHUIO KYPCOBOTO
WCCIICIOBAHUS; TU3aiiH BU3yadIbHOW WHTEPIIPETALNU IPEACTaBICHHON
paboTHI 3aTPYAHSIET €€ BOCIIPUSITHE

HUTOIO:

100

HroroBast orneHka mo KypcoBoil pabore BbicTaBisiercs B 100-OaqmpHOM IIKajge W B TPaJAUIMOHHOMN

YeThIpEeX0a/UIbHOW  IIKAJIe.

[TepeBon

100-6amapHOM  PEUTHHTOBOW OIEHKH 10 JUCIUIUIMHE B

TPAAULIMOHHYIO YEThIPEXOaUIbHYIO OCYLIECTBIISIETCS CIEIYIOIINM 00pazoMm:

100-6ayuipHasA cucTeMa

TpanuimonHas cucteMa

&5 - 100 6aiu1oB

OTIn4HO

70 - 84 6aiuioB

Xopouio

50 - 69 6aiutoB

VYIIOBIETBOPUTEILHO
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Memnee 50 HeynosnerBoputenbHo

4.2 TunoBsle OLICHOYHBIE CPEACTBA TEKYILIETO KOHTPOJIS
3aIuTAa Npe3eHTaluu

Tema 2. Xumus OBEpXHOCTH, TOHKUX INIEHOK U FETEPOCTPYKTYP B COBPEMEHHOM MaTepHaIOBEAECHUN
1. ®uznveckre MEeToIbl CHHTE3a HaHOYacTHIL. [lomyueHne ¢ TOMOIIBI0 MOJIEKY/ISIPHBIX MTyYKOB.
2.MGTOIU>I I/ICHapeHI/ISI-KOHI[eHCElI_[I/II/I )41 I/IMHy.]IbCHOFO paﬂnonma.
3. IInasMeHHO-XUMHUYECKHUU METO/I.
4. TemmaTHbli cuHTE3. CUHTE3 B IOPUCTBIX CPENAX, MUKPOAMYIIbCHUAX U MULIEIUIAX.

Omnpoc

Tema 1. Cunre3 u HUCCIICAOBAaHHUC CBOICTB BCIICCTB C HOBLIMH HGOGBI‘-IHLIMI/I CBOMCTBaMU
1) Metonbl ananu3a noBepxXHOCTU U HaHOYacTUIl. OCOOEHHOCTH aHaJIM3a BBICOKOJUCIEPCHBIX CUCTEM,
JOKaJIbHOCTh. DU3HKO-XUMUYECKask AMATHOCTHKA HaHoyacTHll. [IpuHIMIbI Mopdoaorunyeckoi
XapakTepu3allii HAHOYACTHI] METOJIaMHU JIEKTPOHHOM, aBTOMOHHOM, TYHHEJIBHOW M aTOMHO-CUJIOBOM
MUKPOCKOITUH.

2) CrpoeHue HaHOYACTHII Pa3IMYHON MpUposl ((pa3oBbie, MULICIIIIPHBIC, BE3UKYIIbI). OmnpeaeieHne
COCTaBa M CTPYKTYPBI OTJICIbHOM HAHOYACTHIIBI; JIEKTPOHHAS MUKPOCKOIIHSI BEICOKOTO Pa3pelieHus,
AIIEKTPOHHO-30HI0BBIC METO/IbI aHAIM3a. MeTOIbI KoJieOaTeTbHON CIIEKTPOCKOIHU. MeTOIbI ¢
WCTIOJIb30BAaHHEM CHHXPOTPOHHOTO M3JIyYEHUS. DIUTUTICOMETPHSI.

3) HaHouacTHIIbl Kak MHTPEIUECHTHI ()YHKIIMOHATHHBIX MaTePHAIOB; HAHOKOMITO3UTHI U HAHOOJIOYHBIC
KOHCTPYKIIHOHHBIE MaTepuaibl. MarHUTHBIC MaTePHAIIBI, SIMEHKN TaMATH. TepMORIIEKTPUICCKHUE
npeoOpazoBarenu. ONTOANIEKTPUIESCKHE TPEoOpa30BaTEIH.

4) IlpuHUHUIIBI UCTIOB30BAHUS HAHOYACTHUI] B MeauIIMHE. HaHOUaCTUIIbI KaK MOMIOTAaHThl U MUTPAHTHI B
OKpyKaromei cpeae. XuMus atMocepHbIX HaHOYACTUIl. KaramuzaTopsl U COpOSHTHI HA OCHOBE
YABTPAIUCIIEPCHBIX BEIIECTB: crelM(rKa X MOIydeHUs U (PYHKIHOHUPOBAHHUSL.

Tema 2. Xumus NOBEpXHOCTH, TOHKUX INIEHOK U TETEPOCTPYKTYP B COBPEMEHHOM MaTepHaIOBEAECHUN
MeTtoab! MOAU(PUIIMPOBAHUS IOBEPXHOCTH: pU3NYecKoe (JIerHpoBaHUE, HOHHASI UMILJIAaHTAI[Ms], HAHECEHHE

TOHKHX TUICHOK M TIOKPBITUI) M XUMHYECKOe (M3MEHEHHE (PYHKITMOHAIHHOTO MTOKPOBa) MOAUGUIIMPOBAHHE.
1) XUMHYECKOe MOTU(PHUITMPOBAHKE MOBEPXHOCTH. TpeboBaHus K Moaudukaropam. SkopHas
rpynma u CTabMIbHOCTh TOBEPXHOCTHO-MOAU(DUIIMPOBAHHBIX MaTepraoB. [IpuBUTHIN CI0¥ — BaKHEHTITHI
AIIEMEHT XUMHYECKH MoauduuupoBanHoro Marepuaina. CTpoeHue NpPUBUTHIX cloeB. Pacrmpenenenue
MPUBUTHIX MOJIEKYI B cjoe. JIByMEpHOCTh, MAaKPOMOJIEKYISIPHOCTh U MOMU(PYHKIIHMOHAIBHOCTH IPUBUTOTO

clios1. B3anMmHuoe BiausHHE IMPUBUTHIX MOJICKYJI.

2) XuMHYeckoe MOAU(PUIIMPOBAHUE THIPOKCUIMPOBAHHBIX HOCUTENEH MeTalIopraHn4eCKUMU

COCAUHCHUAMHU — IIYTh CUHTE3a I'€TECPOTCHHBIX MCTAJUNIOKOMILICKCHBIX KaTaJIU3aTOPOB.

3) [IpumeHeHne MOBEPXHOCTHO-MOAU(PHUIIMPOBAHHBIX MATEPUATIOB: CEJIEKTUBHBIE COPOCHTHI,

KaTaJin3aTophbl, I/IOH006MGHHI/IKI/I, CCHCOPHKI, HAITIOJHUTEIN I1acTMacc, CTa6I/IJ'II/ISaT0pBI nT IO.

Tema 3. PeakiinonHas cnocOOHOCTh M KaTajns.
OO0m¥e MPUHIUIIB TPUTOTOBJICHUS KaTaInu3aTOPOB.

1) BnusHue ycnoBuil npurotoBieHuss Ha (GU3UKO-XUMHUECKHE CBOMCTBA METAJITMUECKUX
KaTaJm3aTopoB.
2) CriocoObl HaHECEHUs! aKTUBHOTO KOMITOHEHTA Ha HOCHUTENb (METOMIBI IPOMUTKHU, OCAKICHUS,

WOHHBIN OOMEH u 1p.).
3) Crnioco6b1 MOM(UKAIIMH U TIPOMOTHPOBAHUS KaTaIU3aTOPOB.
4) Tunel HaHOKaTaM3aTopoB. [lomyyeHne HaHOKATaIU3aToOPOB.
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5) OCo0EHHOCTH Karaanu3a Ha HAHOYACTUIAX U [[EOJIUTAaX.
6) ®dorokaranus u poTokaranuzaropsl. [Ipumenenue.
7 [IpumeHeHne HaHOKaTaIu3a

Tema 5. Xumus u sHEpreTuka

1) TI'annrBaHMUECKUE DIIEMEHTHI. KOHCTPYKHI/IH, OCO6€HHOCTI/I, (1)I/IBI/IKO—XI/IMI/I‘I€CKI/I€ IMpOUCCCHhI.
TexHOTOrNMYECKHE XapaKTCPUCTUKMU.

2) Hp06neMa TOIINIMBHBIX 3JICMCHTOB. YCTpOﬁCTBO TOIINIMBHBIX 2JICMCHTOB U JJICKTPOXUMHUUYCCKHUX
réHCpaTopoB.

3) [lepcrieKTHBBI MPUMEHEHHUS TOITUBHBIX 3JIEMEHTOB.

Tema 6. 3eneHas xumus
1. Ponp «3eneHoil XuMuM B COBpEMEHHOM MUDPE»
2. [TpuHuuns! «3e1EHON XUMUN.
3. OcHOBHBIE HaNpPaBJICHUSI B pa3BUTUN TEXHOJIOTUH «3eIEHON XUMUNY
4. OvH W3 MPUHIIAIIOB 3€JICHOW XUMUHU — aTOMHAas YP(EKTUBHOCTb.

Tema 7. XuMus 5KU3HEHHBIX MPOLIECCOB
1. poTrocuHTE3, CUHTE3 IIIMKOTEHA, )KUPOB U OeliKa
2. VI3yueHue CTPYKTYpHI U (PYHKIMI HYKJICHMHOBBIX KUCIOT. PacmmdpoBka reHeTHYECKOTO KO/Ia.
3. Perynsuus keTO4HOTO MeTaboIM3Ma BHEITHUMH (DAKTOPAMHU.
4. I'opmonsbl. ['opMoHanbHas peryasnus AeITeIbHOCTH TOPMOHOB.

5. BO3MOXHOCTHM MOAETUPOBAHUS HEKOTOPHIX OMOJOTHMYECKUX (YHKIUH B HEXKHUBBIX XHUMHUYECKUX
cUCTEMax.

Tema 8. XuMus u okpyskaromias cpeaa
1. Xpomarorpadudeckre METOAbI KOHTPOJISI OKPYKAIOIICH Cpebl.
2. CnexTpalibHble METObI KOHTPOJISI OKPY>KAIOIIEH CpeIbl.

3. IloreHuuomeTpus ¢ nOHCENeKTUBHBIMU 31ekTpogamu (MC3). CeneKTUBHOCTh METO/1a B 3aBUCUMOCTH OT
coctaBa (pOHOBOTO AEKTPOIUTA U MATPHUIIHI AHATTU3UPYEMBIX MPOO.

4. DnexTpOXUMHUYECKHE METObl KOHTPOJISL OKPY’KAIOLIEH CPEbl.

5. XuMH4Y€CKHE METOJIbI ONPEICIICHUS] TOKCUYHOCTH BOJI. OCHOBHBIE aHAJTUTUUYECKHUE MPOLIECChl. MeTo bl
MpoOONOTOTOBKY U M3MEepeHUM. [IpUHIINTIBI TEHUCTBUST aHATTU3aTOPOB.

6. AHaJIMTUYECKUE METOBI KOHTPOJIS IPOILIECCOB B OTKPHITHIX BomoeMax. OnpeneneHne KUucaopoaa B
OMOJIOTUYECKUX cucTeMax. MeToapl MOHUTOPUHTA U CEHCOPHI.

Pedepar

Tema 3. PeakninonHas cnocOOHOCTb M KaTaJns.

—

. Karanuzaropsl mpoiieccoB HedTenepepaboTKH.

[\S}

. Karanusaropsl cunresa Ha ocHoBe CO n H2.

[98)

. Karanutnueckuii KpekuHT. OU3UKO-XUMUYECKUE OCHOBBI Mpoliecca. ChIpbe U 1EJIEBbIE TPOTYKThI

Tema 4. XuMust HaAMONEKYJISIPHBIX COSTUHEHHI
. MeTozp! HccaenoBaHus CynpaMOJIeKyIIPHBIX aHCaMOMEH.
. CynpamonekynspHas xumus B UHTepHeTe.
. KoHnenmust TOKCMKOJIOTUYECKUX UCCIEA0OBAHUIA.

A W N =

. LlenTps! HaHoTexHONOTMHU B Poccuu: HanpaBieHUs! pabOThl U JOCTUKECHHUS.
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TecrupoBanue

Tema 1 CI/IHTG?; 1 UCCJICAOBAHUC CBOICTB BC€IICCTB C HOBBIMHA HGOGBI‘-IHLIMI/I CBOMCTBaMU
1.MHorue cBoiicTBa CIOKHEIX OKCHIOB 3aBUCAT OT.....7
a) cocTaBa
b) cTpykTyphI
C) Ae(PEeKTHOM CTPYKTYpPbI
d) Bce BepHO

2. OT yero 3aBUCAT CBOMCTBa CJOXHBIX OKCHIOB, KOTOPbIE MO3BOJISIIOT LIE€JICHANPABICHHO BIUSATh HAa UX
1LIeJIEBbIE MapamMeTphl?

cocTaBa

CTPYKTYpPBL

ne(HEKTHOM CTPYKTYPhI

BCE BEPHO

3. Kakue Ha3bpIBaloOTCsl MaTepuajbl, KOTOPbIE UMEIOT JOCTATOYHO Y3KYyIO METII0 TMCTepe3nca, OHU MOTYT
OBITh HCIIOJIb30BaHbl B YCTPOWCTBaX, Iie TpeOyeTcsi ObICTpOE yNpaBiIeHHE CUTHAJIOM MPU MHUHUMAJIbHBIX
3arparax dHeprun?

a) MarHUTOTBEPABIMU
b) MarHUTOMSATKUMH
C) MarHUTOXKECTKHUE
d) Bce BepHO

4. B ciydae COBIQIAOMIMX 110 HATPABICHUIO CTMHOBBIX MOMEHTOB KOMITOHEHTOB KPUCTAJUTHYECKOM
pemieTKu MaTepuai ooaaaaer .....7

a) peppOMarHUTHHIMUA CBOMCTBAMH

b) HAMarHMYEHHOCTHIO

C) CIOCOOHOCTHIO MIOBOPAYNBATH TNIOCKOCTh MOJISIPU3AIIAN
d) Bce BepHO

5.V CerHero3neKTpUUecKUX MaTepruasioB HabmonaeTcs?
a) IOMEHHOE CTPOCHHE

b) oTcyTCTBYeT CIIOHTaHHAs! MOJISpU3ALIUS

C) BEpHO a,b

d) HeT mpaBUIIBHOTO OTBETA

6. Kaxoil apdexr nposBiseTcs npyu HaJOKEHUH BHEIIHEr0 MAarHUTHOTO MOJIs, HarpaBlieHHE KOTOPOTO
COBIIAJAET C BEKTOPOM MarHUTHOTO MOMEHTa KPHCTaJUIMYECKOM PELIeTKH Marepuana, YyTo HMCIOIb3YeTCs
IUIL CO3JJaHMUS YCTPOMCTB BHM3yalM3allMM HM300pa’keHHUs] MOIYJIATOPOB W MAarHUTOONTHYECKUX 3aTBOPOB,
HarpuMep sl JTa3epHBIX MPUOOPOB?

a) OHpuko Pepmu

b) Bonbdranr [Naynmu

c) dapanes.

d) Xomna

Urto npencraBiieHO HA pUCYHKE?

3aBUCUMOCTh HAMarHUYE€HHOCTH HACBIILEHUS
TemmneparypHas 3aBUCUMOCTD JIEKTPOIPOBOTHOCTH
BEpHO a,b

HET MPaBUJIBLHOTO OTBETA



8.Kakue cymecTByoT Jpyrue rpynibl MaTepuaioB, UCIIOJIB3YEMBIX B 3JIEKTPOHHOM TEXHUKE?
a) SJIEKTPOHArpeBaTeIbHbIC

b) KaTaTUTHYECKHE U DIIEKTPOTHBIC

C) TIOPUCTHIC

d) Bce BepHO

9.Yem oTnmyaroTcs ApyT OT ApyTa MbE303IEKTPUICCKUE M CETHETONICKTPUIECKUE MaTePUAITHI?
a) OT HANPSHKEHHOCTH BHEITHETO AIICKTPUIECKOTO OIS

b) Tem, 4TO y MEePBBIX OTCYTCTBYET CIIOHTAHHAS TOJISAPU3ALIHS

C) OT TeMIIEpaTyphl

d) OT aMeKTpOMarHUTHHIX HOJIEH

10. 14. I'ne ucnonszytorcs ZnS:CuCl; Zn2Si04:Mn; CsJ:Na, WO3; Nb205:AgJ, Y203S:Eu?
a) MHAYIHPYIOIINE yCTPOUCTBA

b) onTUYeCcKHE yCTPOUCTBA OTPAKEHUS

C) BEpHO a,b

d)uer BepHOTO OTBETA

11.B ueM 3axiroyaeTcst MpUpPOia MarHeTU3Ma TBEPAbIX Tes?

BO B3aUMOJIEHCTBUHU MEXY COO0H CIIMHOBBIX MOMEHTOB IEKTPOHOB (PEPPOMATHUTHBIX HOHOB U aTOMOB B
CTPYKType MaTepuaioB

BO B3aMMO/ICHICTBMM MarHUTHBIX MOMEHTOB MaTepHalla ¥ IEKTPOMArHUTHBIX CBETOBBIX KOJIEOaHUI

B COBIIQ/ICHUU C BEKTOPOM MarHUTHOTO MOMEHTA KPUCTAJUINYECKON PEILIETKA MaTepuaia

BCE BEPHO

12.CyiiecTByl0oT M Jpyrue TpyIIlbl MaT€pUANIOB, HUCIOIB3YEMBIX B DJIIEKTPOHHOM TexHuke. K HuMm
OTHOCSITCSI:

AIIEKTPOHArPEBATEIbHbBIE
KaTaTUTUYECKUE U DTICKTPOIHBIE
MIOPUCTHIE
BCE BEPHO

13.Kakoii olHOW M3 BaXKHEUIIMX XapaKTEPUCTUK MArHUTHBIX MAaTEpHUasoB SIBJISIECTCS, IPU KOTOPOHM 3a CUET
TEIUIOBOTO JIBIKEHUS] TMPOUCXOAUT PAa3pylIeHWE OpUEHTAIlMM MAarHUTHBIX JOMEHOB U BEIECTBO
MPAKTHUYECKH TEPSET CBOIO HAMAarHUYEHHOCTh?

a) remneparypa Kropu

b) MarHUTOCTPUKIIMOHHBIN AP HEKT

C) U3MEHEHHE TEOMETPUIECKUX Pa3MEPOB 0OObEKTOB
d) Bce BepHO

14.K KOHCTPYKIIMOHHBIM MaTepraiaM OTHOCATCS?

a) PA3JIMIHBIC CUJIMKATBI, aJTIOMOCHUJIMKATHI

b) MyJUIUT, TUPKOHO-MYJUIUT, KOPYHIO-MYJUIUT, CTEATUT

¢) opcTeput, BOIITACTOHUT, aHOPTHUT, IEJIb3UAH, IEPUKIIA3, KOPIUCPUT
d) Bce BepHO

15.0t1 yero 3aBucut 3HaueHue dpdexra Dapages?

OT JIMHBI BOJIHBI CB€TA U YMCHBIIACTCA C €€ YMCHBIICHUCM
OT HAIPSKEHHOCTH BHEITHETO MArHUTHOTO TIOJISI

OT JJIMHBI BOJIHBI CB€TA U YMCHBIIACTCA C €€ YBCIIMYCHUCM
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BEpHO a, b

Tema 2. Xumus NOBEpXHOCTH, TOHKUX INIEHOK U FETEPOCTPYKTYP B COBPEMEHHOM MaTepHaIOBEAECHUN
1.Y10 Takoe xaTamus?

a) M3MEHEHHME CKOPOCTH XMMHUYECKOW PEaKIMH NpU BO3AEHCTBHM BELIECTB (KaTalU3aTOPOB), KOTOPHIE
Y4acTBYIOT B pEAaKLIUH, HO HE BXOJAT B COCTAB IPOJYKTOB

0) M3MEHEHHE CKOPOCTH XHMHMYECKOM peakIUu MpU BO3ACHCTBUU BELIECTB (MHTMOMTOPOB), KOTOpHIC
Y4acTBYIOT B pEAaKLIUH, HO HE BXOJAT B COCTAB IPOJYKTOB

B) MPOLIECC B3aUMOACUCTBUS BELIECTB IPYT C IPYTOM C 00pa30BaHUEM OCAJKa, BBIICICHUE ra3a UM BOJIBI
I') OKMCIIUTEIBHO - BOCCTAHOBUTEBHBIH MTPOLECC

2. Yro xapakTepHO JuIs Karaiau3aropa?

a) HE HaXOJUTCSI B CTEXUOMETPUYECKUX OTHOLIEHUAX € MPOJYKTaMHU

0) perenepupyercs Mocie KakA0ro UKIa MPeBpaIleHus] peareHTOB B MPOIYKTHI

B) BepHO a 1 O

I') HE PETEHEPUPYETCS MOCIE KaXKI0To LUKJIIA IPEBPAIEHNs PEAr€HTOB B IPOAYKTHI

3. Yckopsitolee AeiicTBUE pacTBOPUTEINS HA PEAKIMIO B pacTBOpax OOBIYHO HE OTHOCAT K KaTaJlnu3y Ha TOM
OCHOBaHUH, YTO...

a) KOJIMYECTBO pPACTBOPHUTENS, KaK IMpPaBWIO, 3HAYUTEIBHO TMPEBBIMIAET KOJIUYECTBO PACTBOPEHHBIX
pearupyroux BeuecTs

0) KOJMYECTBO PACTBOPUTENS, KaK MPaBUJIO, 3HAUYUTEIBHO MEHbIIE KOJMYECTBA PaCTBOPEHHBIX
pearupymomux BemecTs

B) KOJIMYECTBO PACTBOPUTEIISI COM3BMEPHUMO C KOJIMYECTBOM PACTBOPEHHBIX PEArvpyIOIINX BEIIECTB
I') UMEET MECTO OT XapaKkTepa MPOTEKAIOIIEro mpolecca

4. Kem ObLT BBEZICH TEPMUH «KaTaIu3»?

a) 1. bepuennycom

0) Kimaycom on Knuruarom

B) JI>xoynb-Jlenom

r) JIxo3aits Yumtapaom ['m66com

5. IIpu rOMOreHHOM KaTajiuse:

a) KaTalu3arop M peardpyrollue BeIeCcTBAa HaxoAATCcs B OAHOM (a3e B MOJEKYISPHO-IAUCIEPCHOM
COCTOSIHUH

0) Karaau3aTop U pearupyrolue BellecTBa HAaXOATCS B pa3HbIX (azax B MOJEKYJISIPHO-IUCTIEPCHOM
COCTOSIHUH

B) Karajau3arop oOpa3yeT caMOCTOATENbHYIO0 (Da3y, OTHeNeHHYIO TpaHUIel pasziena oT (a3bl, B KOTOPOH
HaXOASTCS Pearrupyrole BenecTa

I') KaTaJIu3aTop U pearupyrouiie BelecTBa HaXoAsaTcs B OAHOM (aze B MOJIEKYISIPHOM COCTOSHUU
6. IIpu rereporeHHOM KaTajuse:

a) KaTalnu3arop M peardpyrollue BeIIeCcTBAa HaxoAdTcs B OAHOM (a3e B MOJEKYJISIPHO-IUCIIEPCHOM
COCTOSIHHH

0) Karaau3aTop M pearupyrolue BellecTBa HAaXOATCS B pa3HbIX (azax B MOJEKYJISIPHO-IUCTIEPCHOM
COCTOSIHHH

B) Karajau3arop 0o0pa3yeT caMOCTOATENbHYIO (Da3y, OTHelIeHHYIO TpaHUIeH paszena oT (a3bl, B KOTOPOH
HaAXOASTCS Pearkupyrole BenecTa

I') KaTaJIu3aTop U pearupyroliie BelecTBa HaXoAsaTcs B OAHOM ¢aze B MOJIEKYISIPHOM COCTOSIHUU
7. Jlni reTepOreHHO-TOMOT€HHOTO KaTajan3a XapakTepHO:

a) KaTalu3arop M peardpyrollue BelIeCcTBAa HaxoAATCcs B OAHOM (a3e B MOJEKYISPHO-IAUCIIEPCHOM
COCTOSIHUH

0) Karaau3aTop M pearupyrolue BellecTBa HAXOATCS B pa3HbIX (azax B MOJEKYISIPHO-IUCTIEPCHOM
COCTOSIHUH

B) peaKIis HAYMHAETCS Ha IOBEPXHOCTU TBEPJOTO KaTaau3aropa, a 3aTeM MPOoAOoIIKaeTcs B 00beme



I') KaTaJu3aTop U pearupyromire BelecTBa HaXoITCsl B OTHOU (a3e B MOJICKYISIPHOM COCTOSTHUH

8. Ba)KHbIM KOMIIOHEHTOM MPOMBIIIIEHHBIX KaTaJIU3aTOPOB SBJISIFOTCS MPOMOTOPBL. UTO ISl TUX BEIIECTB
XapakTepHO?

a) BENIeCTBa, J00aBJIEHNE KOTOPHIX K KaTaln3aTopy B MaJIbIX KOJIMUECTBaX (ITPOIEHTHI UJIU JOJIHM TPOIICHTA)
YBEJIMUYMBAET €r0 aKTUBHOCTh, CEJIEKTUBHOCTh WJIM YCTOMYHUBOCTh

0) BelecTBa, 100aBICHNE KOTOPBIX K KaTAIM3aTOPY B MAJIBIX KOJIMUECTBaX (ITPOLICHTHI WIIH JIOJIA MPOIICHTA)
YMEHBIIAET €r0 aKTHBHOCTh, CEJICKTUBHOCTD MIIH YCTOWYHBOCTh

B) 9TO U €CTh CaM KaTaJu3aTop, KOTOPHIH MPUMEHUM HUCKIIOYUTEIIFHO B MPOMBIIUICHHBIX YCIOBUAX
I') HET BEPHOI'O OTBETA
9. K o0miim 3aKOHOMEpPHOCTSIM KaTajii3a OTHOCHT:

a) BCE KaTAJIMTUYECKUE PEaKIIUU - CAaMOIIPOU3BOJIBHBIC TPOIIECCHI, T. €. MPOTEKAIOT B HAMPABICHUH YOBLTU
sHepruu [ub6ca cucTeMsl

0) KaTaJn3aTop HE CMEIIAeT MOJIOKEHHUS] PABHOBECHSI XUMHUUECKON PEaKIiH, €CIH HE CYMTATh €r0 BIUSHHS
Ha K03(PPUIMEHT aKTUBHOCTHU PEarupykolIfx BeIECTB B paCTBOPax

B) BEpHO TOJIBKO a U O

) BOJIM3U OT paBHOBECHSI OJMH U TOT K€ KaTaJu3aTop 3aMeUIAeT MPSAMYI0 U 00paTHYIO peakui B paBHOMN
CTETIeHU

10. DHeprus aktuBamu E KaTanmuTHUECKON peakiyi ....

a) 3HAYUTCIBbHO MCHBIIC, UYCEM IJIA TOH K€ pCaKuru B OTCYTCTBUC KaTaJln3aTopa

0) 3HAUMTEIHLHO OOJIBIIIE, YeM JIJIsI TOM YK€ PEaKIMi B OTCYTCTBHE KaTaau3aropa

B) cHIbkeHue E obecrieunBaeT yCKOpeHHE KaTATUTHYECKUX PEAKIIH 110 CPABHEHHUIO C HEKAaTAIMTUIECKUMU

r) ysenudenune E oOecrneunBaer 3aMe/UieHHE KaTaJIUTHYECKUX PEAKUUH 10 CPaBHEHUIO C
HEeKaTaJIUTUYeCKUMU

11. Jns oumonexynsipHoi peakuuun A + B ® C + D craanifHpIi MEXaHU3M MOXET OCYIIECTBIISITHCS TIO
cXeme:

a) A+ K® AK

6) AK+B®K+C+D

B) AK® B +K

I') BEPHO TOJIBKO a U O

12. bonpIrast CKOPOCTh KaTaTUTHYECKOM PEAKIIMH MOXKET OBITh 00yCIIOBJICHA!

a) CHIDKEHHMEM SHEPIUM aKTUBALIUM BCIIEJCTBUE MPOTEKAHUS PEAKIIMU 110 HOBOMY MEXaHU3MY
0) oCylIeCTBICHUEM O] IEUCTBHUEM KaTaln3aropa LEMHOro MEXaHu3Ma PeaKIiu

B) cHIXeHHeM E, kotopas oOecreunBaeT yCKOpEHHE KAaTAIUTUYECKHX pEaKUUd IO CpPaBHEHHIO C
HEKaTaJIUTUYECCKUMHU

) BEpHO a U O

13. TunuyHbIMM KaTalu3aTopaMu Uil KaTaJUTUYECKUX TPOIECCOB, OOYCIOBICHHBIE MEPEHOCOM
AIIEKTPOHA, SBJISIOTCS:

a) mpocteie okcuabl (V205, MnO2, MoO3, Cr203)

0) mmmuuenu (Fe304, CuCr204)

B) cynbuasl (MoS2, WS2)

T') IEPEXOIHBIC METAUIBI U KX COCTUHEHHUS

14. Mo5+ + 02 ® Mo6+ + 02; O2 + CnHm ® npoaykT. YTo mpeACTaBI€HO Ha CXEME PEeaKIUn?
a) OTHOYJICKTPOHHBIA TIEPEXOJ, COMPOBOXKMAMIIUNACI O0pa30oBaHWEM CBOOOJHBIX pPAJMKAIIOB, Jayee
YYaCTBYIOIIHUX B PEAKIIHH

0) OKUCIIUTEITHLHO-BOCCTAHOBUTEIBHBIN KaTaIM3 C MHOTOJIEKTPOHHBIM MEXaHH3MOM

B) 00pa3oBaHKe CBOOOIHOTO paJIuKayia B KAYE€CTBE MPOMEKYTOUHON YaCTUIIBI

') BEpHO a U O

15. YUto xapakTepHO ISl KaTaJIn3a B MPOMBIIIIEHHOCTH?

a) HECMOTPsI Ha TOSIBIICHHE HOBBIX CIIOCOO0OB aKTHUBAIIMU MOJIEKYJ, KaTaJll3 OCTACTCSI OCHOBOM XMMHUYECKUX
MIPOU3BOJICTB
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0) OTHOCHTEINIbHAS JIOJIS KaTaIUTUYECKHX TporeccoB cocTaBisieT 80-90% u mpomomkaer Bo3pacTarb
B) BepHO a U O

I') B HEOPraHMYECKOM CHHTE3€ BaXKHEMIIMMU KaTAIUTUYECKUMU IIPOLECCAMU SIBIISIFOTCS IPOU3BOJCTBO
H2SiO3 u HF

Tema 3. PeakiimonHast cnocOOHOCTh M KaTajns.
1.Yto0 Takoe xaranus?

a) MU3MEHEHHME CKOPOCTHM XHMHUYECKOW peaklUWu MpH BO3JIEHCTBUU BEIIECTB (KaTajlu3aTOpOB), KOTOpHIE
Y4acTBYIOT B pE€aKIIUU, HO HE BXOJSAT B COCTAB MPOTYKTOB

0) M3MEHEHHE CKOPOCTH XMMHYECKOM PEaKIMH TPU BO3JIECHCTBHHM BEIIECTB (MHTHUOWTOPOB), KOTOPHIE
YYacTBYIOT B PEaKIMH, HO HE BXOJAT B COCTaB MPOJYKTOB

B) IPOLIECC B3aUMOJICHCTBUS BEIIECTB JIPYT C APYTOM ¢ 00pa3oBaHUEM OCaJKa, BHIJICJIICHUE Ta3a WU BObI
I') OKUCIIMUTEIBHO - BOCCTAHOBUTENBHBIN MPOLIECC

2. Yto xapakTepHO AJig KaTaiauzaropa’?

a) HE HAXOJUTCS B CTEXMOMETPUUYECKUX OTHOIICHUSIX C TPOAYKTaMU

0) pereHepupyeTcs ocie KaX/I0To UKJIAa TPEBPaIeHHs] pEareHTOB B MPOTYKTHI

B) BEpHO a U O

T') HE pereHepupyeTcs Mocie KaXkI0ro HUKJIIa MPeBpaIleHNs PEareHTOB B MPOAYKThI

3. Yckopsitolee 1eHiCTBHE pacCTBOPUTENISE HA PEAKIIMIO B PACTBOpPaX OOBIYHO HE OTHOCHT K KaTalu3y Ha TOM
OCHOBaHUH, YTO...

a) KOJIIMYECTBO PACTBOPHUTENS, KaK NPaBWIO, 3HAYUTEIHHO IMPEBHIIIAET KOJIMYECTBO PACTBOPEHHBIX
pearupyromux BeIecTs

0) KOJMYECTBO pACTBOPUTEINA, Kak MPaBWJIO, 3HAYUTEIBHO MEHbIIE KOJIMYECTBA PACTBOPEHHBIX
pearupyromux BeIecTB

B) KOJINYECTBO PACTBOPUTEIISI COUBMEPHUMO C KOJIMYECTBOM PACTBOPEHHBIX PEarupyromnx BEIIecTB

') IMEET MECTO OT XapaKkTepa MPOTEKaloIIero npouecca

4. Kem ObLJ1 BBEJICH TEPMUH «KaTaIU3»?

a) U. bepuemnycom

6) Knaycom ¢on Knurunnrom

B) JI>xoynb-Jlentiom

r) Jlxozaiis Yumnapaom ['noé6com

5. IIpy roMOT€HHOM KaTajau3e:

a) KaTajuu3arop M peardpyrolue BeIIeCTBA HAXOAATCS B OAHOM (a3e B MOJEKYISPHO-IAUCIIEPCHOM
COCTOSIHUU

0) KaTalu3aTop M pearupyloliye BeIIecTBa HAXOAATCS B PasHbIX (hazax B MOJEKYISPHO-TUCIIEPCHOM
COCTOSIHUH

B) Karanau3arop oOpa3yeT caMOCTOATENbHYIO (pa3y, OTAENCHHYIO TpaHUIe pas3nena oT (asbl, B KOTOPOH
HAXOJATCSl PearupyroLre BelecTna

I') KaTaJu3aTop U pearupyomiye BelecTBa HaXoITCsl B OMHOU (a3e B MOJICKYISIPHOM COCTOSTHUH
6. IIpu rereporeHHOM KaTaJu3e:

a) KaTajum3arop M peardpyrolue BEIIeCTBA HAXOAATCS B OAHOW (a3e B MOJEKYISPHO-IAUCIIEPCHOM
COCTOSIHUU

0) KaTalm3aTop M pearupyroline BeIIecTBa HAXOAATCS B PasHbIX (hazax B MOJEKYISPHO-TUCIIEPCHOM
COCTOSIHUH

B) Karanau3atop oOpasyeT caMOCTOATENbHYIO (pa3dy, OTAENCHHYIO TpaHUIe pas3nena oT (asbl, B KOTOPOM
HAXOJATCSl PearupyroLre BelecTna

I') KaTaJu3aTop U pearupyromiye BelecTBa HaXoITCsl B OMHOU (a3e B MOJICKYISIPHOM COCTOSTHUM
7. 11 reTeporeHHO-TOMOT€HHOTO KaTajau3a XapaKTepHO:

a) KaTajuu3arop M peardpyrolue BeIIeCTBA HAXOAATCS B OAHOM (a3e B MOJEKYISPHO-IAUCIIEPCHOM
COCTOSIHUU
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0) KaTalu3aTop M pearupyroliue BeIIecTBa HAXOAATCS B PasHbIX (hazax B MOJEKYISPHO-TUCIIEPCHOM
COCTOSIHUHU

B) peakiusl HAYMHACTCS Ha MOBEPXHOCTH TBEPOTO KaTajan3aropa, a 3aTeM IpoJoKaeTcs B 00beMe

T') KaTaJn3aTop M Pearnpyroie BEIecTBa HaXoIATCsS B OHON (a3e B MOJIEKYIIPHOM COCTOSTHAN

8. BakHBIM KOMIIOHEHTOM NPOMBIIUICHHBIX KaTaJIN3aTOPOB SBIAIOTCS MPOMOTOPBL. UTO Il THX BEIECTB
XapakTepHO?

a) BEIIECTBA, 100aBICHNE KOTOPBIX K KaTaJIM3aTopy B MaJbIX KOJHMUECTBaX (MPOLIEHTHI MU JI0JIU TPOLIEHTA)
YBEJIMYUBACT €TO AKTUBHOCTbH, CEJIEKTUBHOCTD MJIM YCTOWYHBOCTh

0) BemecTBa, 100aBIeHHE KOTOPBIX K KaTaJIN3aTOPy B MAJIBIX KOJTMYECTBAX (MIPOLEHTHI WM JOJIH MPOIICHTA)
YMEHBIIAET €r0 aKTUBHOCTb, CEJIEKTUBHOCTb WJIH YCTOUYNBOCTD

B) 3TO U €CTh CaM KaTajJIu3arop, KOTOPBIA MPUMEHUM UCKIIOYUTEIHHO B IPOMBIIIICHHBIX YCIOBUAX

T') HET BEpHOTO OTBETA

9. K 061mum 3aKOHOMEPHOCTSAM KaTajiu3a OTHOCSAT:

a) BCE KaTAIUTUYECKHUE PEAKIINH - CAaMOIIPOU3BOJIbHBIC MPOIECCH, T. €. MPOTEKAIOT B HAIIPABICHUH YOBLIH
sHeprun [ mb0ca cucreMbl

0) KaraiaM3aTop HE CMEMIACT IOJIOKEHHUS PAaBHOBECHS XMMUYECKON PEaKIUH, €CIIM HE CYUTATh €r0 BIUSHUS
Ha KO3 (GHUIMEHT aKTHBHOCTH PEArHpyIOIINX BEIIECTB B PACTBOPaxX

B) BEPHO TOJIBKO a U O

') BOJM3U OT PaBHOBECHSI OJMH U TOT K€ KaTaau3aTop 3aMeIsIeT MPSMYI0 U OOpaTHYIO PEaKIuu B paBHOUN
CTEIIEHU

10. OHeprus aktuBanuu E kaTanuTHyeckon peakuuy . ...

a) 3HAUUTEJIbHO MEHbIIIE, YEM Ul TOM K€ peaklMy B OTCYTCTBUE KaTaau3aropa

0) 3HAYUTEIHHO OOJIBIIIE, YEM JIJIsl TOM e PEaKIMK B OTCYTCTBHE KaTaJln3aTopa

B) cHkeHue E obecnieunBaeT yCKOpeHNEe KaTaJIUTUYECKUX PEAKIUi 110 CPAaBHEHHIO ¢ HEKATATUTUYECKUMHU

r) yBenmuuenue E oOecreunmBaer 3aMelUIeHME  KATAIUTHUYECKUX PEAKIMHA 1O CPaBHEHUIO C
HEKATAJINTUYECKUMU

11. lns Oumonekynsipaoit peakuuu A + B ® C + D cranuiiHplii MEXaHU3M MOXET OCYIIECTBISTHCS I10
cXeMme:

a) A+ K® AK

0) AK+B® K+ C+D

B) AK® B +K

') BEpHO TOJIBKO a U O

12. BonbIiast CKOPOCTh KaTAIMTUIECKON PEaKIIMH MOKET OBITh OOYCIIOBIICHA:

a) CHIDKEHHEM DHEPTUU aKTHBAIIUH BCIICICTBHUE MPOTEKAHUS PEAKIIUHU 110 HOBOMY MEXaHU3MY
0) OCyIIECTBICHUEM TO]] IEHCTBUEM KaTaIn3aropa IEMHOr0 MEXaHU3Ma PeaKIIiu

B) cHmwkeHueM E, koropas oOecreunBaeT YCKOpPEHHE KATaJIUTHYECKHX pEaKUuil 10 CpaBHEHHUIO C
HEeKaTaJIUTUYeCKUMU

T') BepHO a 1 O

13. TunuuHbIMH KaTaau3aTOpaMH s KaTaJUTUYECKUX IPOLECCOB, OOYCIOBIEHHBIE MEPEHOCOM
IEKTPOHA, SBIISIOTCS:

a) npocteie okcuabl (V205, MnO2, MoO3, Cr203)

0) mmuuenu (Fe304, CuCr204)

B) cynbdunast (MoS2, WS2)

T') IEPEXOIHBIC METAJUIBI M KX COCTUHCHHUS

14. Mo5+ + 02 ® Mo6+ + 02; O2 + CnHm ® nponykt. YTo npeacTaBieHo Ha CXeMe peakuuu?

a) OIHOMJICKTPOHHBIA TIEPEXOi, COMPOBOXKIAIOIIMICS 00pa3oBaHWEM CBOOOIHBIX paIUKAIIOB, Jaliee
YYaCTBYIOIIHUX B PEAKIIHH

0) OKUCITUTEILHO-BOCCTAHOBUTEIBHBINA KaTaIM3 ¢ MHOTOJICKTPOHHBIM MEXaHH3MOM

B) oOpa3oBaHKe CBOOOMTHOTO paJMKalia B KAYeCTBE MPOMEKYTOUYHOM YACTHIIBI

T') BepHO a M O
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15. YTo XxapakTepHO AJ1s KaTajlnu3a B IPOMBIIIJIEHHOCTH?

a) HECMOTPsI Ha TIOSBJICHUE HOBBIX CTIOCOOOB aKTUBAIIMH MOJIEKYJI, KaTallu3 OCTACTCSI OCHOBOM XHMHUYECKUX
MIPOU3BOJICTB

0) oTHOCHUTENIbHAA JIOJIs KaTaIMTHYECKUX MpoieccoB coctasinsieT 80-90% u npoaomkaeT Bo3pacTarb
B) BEpHO a U O

I) B HEOPraHMYECKOM CHHTE3€ Ba)KHEHIIMMH KaTaIUTUYECKHMMM IPOLECCAMU SIBISIOTCA HPOM3BOICTBO
H2Si03 u HF.

Tema 4. Xumus HaZIMOJIEKYJIIPHBIX COEAMHEHUN
Bompoc 1. TepMuH «cynepMosieKyinbh» ObLT BBEICH
a) ¢paniy3ckum yueHsiM JK.-M. Jlenom B 1973 rogy
b) amepukanckum yuensiMm JK.-M. Jlernom B 1983 rony
c) OpuTtaHckuM (paHily3cKuM yueHbIM JlenoM B 1963 romy
d) HeT mpaBUIILHOTO OTBETA

Bompoc 2. B3aumoneicTBus MKy MOJICKyJIaMHU B CyIPaMOJIEKYISIPHBIX accorarax (B 4aCTHOCTH,
00yCIIOBJICHHBIC BaH-/IeP-BaaIbCOBBIMH CHJIAMH WJTH BOJIOPOAHBIMH CBSI3SIMH) (...), TOITOMY aCCOIUATHI 11O
CpPaBHEHUIO C MOJICKYJIaMH (...)

a) cuJIbHEe, YeM B3aUMOJICHCTBUS MKy aTOMaMH B MOJICKYJIaX, MEHEe CTAOMIIbHBI TEPMOJAMHAMUYECKH,
HO BMECTE ¢ TeM OoJiee JTa0MIIbHBI KHHETUYECKHU U 00Jiee THOKU JUHAMUYECKU

b) cnabee, yeM B3aMMOACHCTBUS MEXKIYy aTOMaMH B MOJIEKYJIaX, MEHEE CTa0OMIbHBI TEPMOTUHAMUYECKH, HO
BMECTE ¢ TeM 0OoJiee TaOWILHBI KHHETUUECKHA U 00JIe€ THOKM TUHAMUYECKU

c) cnabee, 4YeM B3aMMOICHCTBUS MEXIy aTOMaMH B MOJIEKyJiaX, 0ojiee CTa0MIbHBI TEPMOAMHAMHYECKH, HO
BMECTE C TEM MEHEE JIA0WIbHBI KUHETUYECKU U 00Jiee THOKU JUHAMUYECKU

d) cunbHee, YeM B3aMMOACHCTBHS MEXKAY aTOMaMH B MOJIEKYyJaX, 0ojiee CTa0MIbHBI TEPMOJMHAMHYECKH, HO
BMECTE C TEM MEHEE JIA0OWIbHBI KUHETUYECKU U 00Jiee THOKU JUHAMUYECKU

Bomnpoc 3. CynpamonekysipHble accoluarbl 00pa3yoTcs ImyTeM

a) BKJIFOYEHHS MOJIEKYJ OJTHOTO COpTa B MOJOCTh KapKaca, COCTOSILEro U3 MOJIEKYN JPyroro copra
b) BKJIFOUEHUST MOJIEKYJT OTHOTO COPTa B TIOJIOCTH OTHOM OOJBIIION MOJIEKYJIBI APYTOro COpTa

C) BKJIFOUEHHS MOJIEKYJ OJTHOTO COpTa B MOJIOCTh KapKaca, COCTOSIILIET0 U3 MOJIEKYJ TOTO e copTa
d)BepHoamub

Bompoc 4. Yto kpayH-3¢dupBI CITOCOOHBI H30MPATETHHO CBSI3bIBATH?

a) TaJIOTeH-UOHBI, IOMEIasi UX B LIEHTP CBOCH «KOPOHBDY

b) noHsI xene3a, moMeniast ux B IEHTP CBOCH «KOPOHBI»

C) KaTUOHBI IEJIOYHBIX METAJUIOB, TIOMEIIAst UX B IICHTP CBOCH «KOPOHBD)

d) HeT mpaBUIILHOTO OTBETA

Bompoc 5. B 1968 roay Jlen nonyuusn coeMHEeHUs

a) cepanabl

b) kaBUTaHIBI

C) KpUNTaHIbI

d)BepHoamub

Bomnpoc 6. B nauane 1980-x amepukanckuii yuensiit JI. Kpam ckoHCTpyrpoBai Tak Ha3bIBa€MbIE
«MOJIEKYJIbI-KOHTEHHEPBD C 3apaHee MPeIOPraHN30BAHHON CTPYKTYpOH

a) cepanabl

b) kaBUTaHIBI

C) KpUNTaHbI

d)BepHoamub

Bompoc 7. Kakne MakponukiInueckue COeTMHEHHsI 00JIaIaloT KECTKOM KOHCTPYKITUEH?

a) IPUPOHBIE TOPPUPUHBI

b) cuaTeTH4eckue PpranmonraHHbBI



C) KpayH-3(HpBI

d)Beppoau b

Bompoc 8. Uro npeacraBieHo Ha pUCyHKE?

a) CTPyKTypa KpUITara pyouus

b) cTpykTypa KpayH-adupa

C) CTPYKTypa P-IIUKIIOIEKCTpHUHA

d) HeT mpaBUIIBHOTO OTBETA

Bonpoc 9. Uto npeacraBiieHo Ha pUCYHKe?

a) CTPYKTypa Kpunrara pyouus

b) cTpykrypa kpayH-3dupa

C) CTPYKTypa B-IUKIOAEKCTPHHA

d) HeT mpaBUIILHOTO OTBETA

Bompoc 10. Yto mpencraBieHo Ha pucyHke?

a) CTPyKTypa KpuIrTara pyouus

b) cTpykTypa KpayH-3dupa

C) CTPYKTypa P-IIUKIIOIEKCTPHHA

d) HeT mpaBUIIBHOTO OTBETA

Bormpoc 11. U3 nukiionekcTpuHOB Hanbosee MMpOoKoe MPUMEHEHHUE TIOTYInI?
a) B-IMKIOAEKCTPUH

b) a-mMKIOACKCTPUH

C) Y-LIUKJIOAEKCTPUH

d) HeT mpaBUIILHOTO OTBETA

Bompoc 12. Kakum cBOMCTBOM 001aJaI0T COSMHEHHSI BKITFOUECHUS HA OCHOBE (PTAJIOIMAHIHA —
KpayH(TaIOlUaHUTHI?

a) BBICOKAsl XUMUYECKasi CTAOUILHOCTh

b) Tepmuueckas cTaOMIBHOCTh

C) YHUKAJIbHBIE JIEKTPHUECKHE, ONTHYECKHE U (POTOXUMUYIECKHE CBOMCTBA, UTO CO3AcT
d) Bce 0TBETHI BEpHBI

Tema 5. XuMmust v s5HEpreTuka
Bompoc 1. B 3apauy TepMOXUMUHN BXOJUT
a) I3MEPEHUE U BBIYUCIICHUE TEIIOT (Da30BBIX MIEPEXO0B

b) onpenenenne TemnoBoro G dekra peakui U yCTAHOBICHHUE €r0 3aBUCUMOCTH OT (PU3UKO-XUMHYECKUX
napaMeTpoB

C) U3yUY€HHUE TEIJIOEMKOCTEH, SHTAJIBIINM U SHTPOIHNH BEIIECTB.
d) Bce oTBETHI BEPHBI

Bomnpoc 2. [IepBbie TEpMOXUMHUECKHE U3MEPEHUS TTPOBETHU
a) Jlx. bk, A. JlaByasbe, I1. Jlanac

b) M. B. Jlomonocos, I1. Jlammac

c) I'U. I'ecc, M. bepmio, X.Tomcen

d) Ix. bk, A. JlaByaswse, M. beptio

Bompoc 3. B ypaBaennn DH-TDS = -RTInKp DH — »10?
a) U3MEHEHHUE SHTAJBIINU

b) u3MeHeHne SHTPONHH MPU XUMUUIECKON peaKIuu

C) TeMIeparypa

d) razoBas nmocrostHHAs



Bompoc 4. B ypasaeranu DH-TDS = -RTInKp DS —s10?
a) I3MEHEHHUE YHTAJIBITNN

b) U3MEHEHHE PHTPOINH MPU XUMUIECKOU PEAKITUN

C) Temreparypa

d) razoBas rmocrostHHas

Bomnpoc 5. B ypaBuennu DH-TDS = -RTInKp R —3t10?
a) I3MEHEHHUE YHTAJIBITNN

b) U3MEHEHHE YHTPOIUH MPU XUMUIECKOU PEAKITUN

C) Temreparypa

d) razoBas mocrostHHAs

Bomnpoc 6. 3nauenust DHcrop. ranoreHopraHu4eckux, CepaopraHndecKrux U HEKOTOPBIX APYTUX BEILECTB
OIIPEIEIISAIOT B KAJIOpUMETpax ¢ Bpamatonmmucs 6ombamu. Tounocts onpenenenus DHcerop.
OpraHUYECKHX BEIIECTB

a) ~1%.

b) ~0,01%.
c) ~10%.
d) ~0,5%.

Bomnpoc 7. bonbiiol nHTEpEC Il IPAKTUKHU IIPEACTABIIAIOT

a) TEIJIOThl PACTBOPEHMSI AEKTPOIIUTOB B HEBOAHBIX PACTBOPUTEISIX
b) TEemI0TH pacTBOPEHHS AMEKTPOIUTOB B CMEIIAHHBIX PACTBOPUTEISAX
C) TEIJIOThl PACTBOPEHMSI AIEKTPOIIUTOB B BOJIE

d)BepHoamub

Bomnpoc 8. [l nccnenoBanyst TyrollaBKMX U TPYAHOPACTBOPUMBIX B BOJIE COEIMHEHUN BO BTOPOH
nosioBuHe 20 B. pa3BUT METOJ

a) OCHOBAHHBIN Ha ONPEJEIICHNN TEIUIOTHl pACTBOPEHUS B PACIIIIABICHHON CMECH OKCUIOB
b) OCHOBaHHBIIT Ha OIIPEEIICHIH TETUIOTHI PACTBOPEHHUSI B BOJIE

C) OCHOBAHHBIN HAa ONPEJEIIEHNH TEIUIOTHI PACTBOPEHUS B CIIUPTE

d) HeT mpaBUILHOTO OTBETA

Bomnpoc 9. Beinmyckaembie cepuitHO B psiJie CTPaH MUKPOKAIIOPUMETPbI OTIIMYAIOTCSA

a) BBICOKOM UyBCTBUTEJILHOCTHIO

b) npakTuuecKku HEOrPaHUYEHHON MPOIOJIKUTENLHOCTHIO U3MEPEHHIA

C) UIUPOKUM MIPUMEHSIFOTCS TP OTIPEICTICHIH HEOOIbIINX TETUIOBBIX 3(PPEKTOB U TETIIOT MEAJIEHHBIX
peaxkuuii

d) Bce OTBETHI BEPHBI

Bomnpoc 10. B TepmoxumMun opraHuyeckux coequHeHnit oo614H0 DHoOp Bbruncisiior

a) Mo aTUTUBHBIM (DEHOMEHOJIOTMYECKUM CXeMaM, KaK CyMMBI BKJIa/I0B OT CTPYKTYPHBIX ()parMeHTOB
MOJIEKYJIbI, OTIPE/ICTIEMBIX HAa OCHOBE HanOoJee Ha/IeKHBIX IKCTIEPUMEHTAIBHBIX JaHHbBIX.

b) sHepruu u 3HTAIBINN 00Pa30BaHUS XUMUUYECKUX COCTUHEHHH, OTHAKO MOKA, KaK MPaBUJIO, JIUIIb IS
CPaBHHUTEIBHO MPOCTHIX CUCTEM.

C) METOZIOM MOJIEKYJIIPHON MEXaHUKU
d) HeT mpaBUIIBHOTO OTBETA

Bompoc 11. KBanToBast XMMHsI COBMECTHO CO CTaTUCTHUECKOM TEPMOAMHAMHUKON I103BOJISIET BEIYUCIIATh
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a) Mo aTUTUBHBIM (DEHOMEHOJIOTHYECKIM CXeMaM, KaK CyMMBI BKJIJI0B OT CTPYKTYPHBIX ()parMeHTOB
MOJIEKYJIBI, OTIPEICTIIEMBIX HA OCHOBE HaHOOJIee HA/ICKHBIX IKCTIEPUMEHTAIBHBIX JTaHHBIX.

b) sHEepruu M SHTATBIUN 00Pa30BaHUS XUMHUYECKUX COCTUHEHHM, OTHAKO MOKA, KaK MPABUJIO, JIUIIE JJIs
CPaBHUTEIBHO IPOCTHIX CUCTEM.

C) METOJIOM MOJIEKYJISIPHON MEXaHUKU
d) HeT mpaBUIILHOTO OTBETA

Bomnpoc 12. HanpapiieHusi 5KCIEpUMEHTAIBHBIX UCCIIEIOBAHUI B COBPEMEHHON TEPMOXUMUU

a) HaACKHOC YCTAHOBJIICHUU TAK HA3bIBACMBIX KIIHOUCBBIX TCPMOXUMHUYCCKUX BCIUMYHH, HA KOTOPBIX
OCHOBAHBbI ﬂaHLHCﬁMHC pacyCThL

b) HU3YUCHUC HOBBIX U MaJIOU3Y4YCHHBIX KJIACCOB COQHHHGHHﬁ

C) B HCCJIEIOBAaHUH IMOBEPXHOCTHBIX SIBICHUH, IPYrUX o0OnacTell KOJTOMIHON XUMUH, PaAHOXUMHUYECKUX
MIPOLIECCOB U TJ

d) Bce oTBETHI BEPHBI

Bomnpoc 13. Ha kakue kiaccbl COEIMHEHUI HAIPaBIE€Hbl SKCIIEPUMEHTAIbHBIE UCCIIEA0OBAaHUS B
COBPEMEHHOMN TEPMOXUMUU?

a) TOJTYTPOBOTHUKH

b) KOMITJIEKCHBIE COCTMHCHHM

C) OpraHMYecKre CoeMHEHHs Oopa, pTopa, KpeMuus, Gpocdopa, cepsl U APYTUX FIEMEHTOB
d) Bce OTBETHI BEPHBI

Bompoc 14. TepmoxuMuyeckue BEIUYUHBI UCIIOJIB3YIOT

a) AJI1 YCTAHOBJICHUA CBA3KU MEXKAY SHEPICTUIYCCKUMU XapPAKTCPUCTUKAMHU XUMHUYCCKOI'O COCIUHCHUA U €TO

CTpPOCHHEM

b) nis ycTaHOBJICHHSI CBSI3M MEXK/Ty YCTOMYMBOCTBIO U PEAKIIMOHHON CITIOCOOHOCTHIO

C) JUTsl COCTaBJICHHSI SHEPTETUUECKOTO OamaHca XUMHUYECKUX PEAKTOPOB B TEXHOJIOTHUYECKHX MPOIEccax
d) Bce oTBETHI BEPHBI

Bomnpoc 15. OcHOBHO# 3KCIIEpUMEHTAIBHBIN METOJI TEPMOXUMUHU

a) pacyer TerIoBbIX A3PPEKTOB U3 PE3yNbTaTOB U3MEPEHUS IC

b) pacuet TemoBbIX Y()PEKTOB U3 PE3yaBTATOB U3MEPECHHSI KOHCTAHT PAaBHOBECHS
C) KaJIOpUMETPHS

d) HeT mpaBUILHOTO OTBETA

Tema 6. 3eneHast XUMHUA
Bompoc 1. Camoopranuzanus

a) CaMOIPOU3BOJIbHOE 00Pa30BaHNE YIOPSAOUEHHBIX TPOCTPAHCTBEHHBIX CTPYKTYP B CHIIBHO
HEPABHOBECHBIX OTKPBITHIX CHCTEMAaX

b) camonpoun3BobHOE 00pa30BaHUE YIOPSAO0UYEHHBIX IPOCTPAHCTBEHHBIX CTPYKTYP B PABHOBECHBIX
3aKpBITHIX CHCTEMaX

C) CaMOIPOU3BOJIbHOE 00PAa30BaHUE YIOPSIOUEHHBIX IPOCTPAHCTBEHHBIX WJIM BPEMEHHBIX CTPYKTYD B
CHJIBHO HEPAaBHOBECHBIX OTKPBITHIX CUCTEMAX

d) HeT mpaBUIILHOTO OTBETA

Bompoc 2. Knmaccnueckuit mpumep Gu3nuecKoil OTKPBITON CHCTEMBI ¢ TPOCTPAHCTBEHHOM
caMoopraHu3anuen

a) TUTOCKUI TOPU30HTAIBHBIN CJIOM BSI3KOH JKHJIKOCTH, TIOJIOTPEBAEMBIN CHU3Y.
b) renepanus 1a3epHOTO U3TYUCHHUS
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C) CYLIECTBOBaHHE HECKOJIBKUX YCTOHYMBBIX COCTOSHUI B TOMOT€HHBIX CUCTEMAaX ¢ XMMUYECKUMHU
peakusiMu U uddy3ueit peareHToB.
d) HeT mpaBUIIBHOTO OTBETA

Bompoc 3. [IpumepoM BpeMEHHOW caMOOpraHu3aliu sSBISETCS
a) TUTOCKUI TOPU30HTAIBHBIN CJIOM BSI3KOH JKMJIKOCTH, TIOJIOTPEBAEMBIN CHU3Y.
b) reHeparus J1a3epHOTO U3Ty4EHUS

C) CYIIECTBOBAaHHE HECKOJIBKHX YCTOHYMBBIX COCTOSIHUI B TOMOT€HHBIX CHCTEMAaX C XUMHUYECCKIUMH
peakusaMu U auddy3uei peareHToB.

d) HeT mpaBUIILHOTO OTBETA

Bomnpoc 4. [IpumepoM camoopraHu3alii B XUMUU CITYKUT
a) TJIOCKUI TOPU30HTAIBHBIN CJIOM BSI3KOH JKMJIKOCTH, TOJOTPEBAEMBIN CHU3Y.
b) reneparus 1a3epHOTO U3TyUCHUS

C) CYLIECTBOBaHHE HECKOJIBKUX YCTOHYMBBIX COCTOSHUI B TOMOT'€HHBIX CUCTEMAaX ¢ XMMUYECKUMHU
peakusiMu U 1uddy3ueit peareHToB.
d) HeT mpaBUIIBHOTO OTBETA

Bompoc 5. IIpocTpaHCTBEHHO-BPEMEHHBIE CTPYKTYPbI TUITUYHBI JJIs
a) peakiuu benmoycona - )KaGoTHHCKOTO

b) razoaznoro ropeHus

C) psizla peakLuii reTepOreHHOro KaTaTuTHYECKOTO OKUCIICHUS

d) Bce OTBETHI BEPHBI

Bomnpoc 6. B 6uonorun pe3yasratoMm caMoOpraHu3alid MOKHO CUMTATh
a) OPTaHU3aIHUI0 COOOIIECTB
b) siBieHus Mmopdorenesa

C) CYIIECTBOBAaHHE HECKOJIBKHX YCTOHYMBBIX COCTOSIHUI B TOMOT€HHBIX CUCTEMAaX C XUMHUYECCKIMH
peakusaMu U auddy3uei peareHToB.

d) HeT mpaBUILHOTO OTBETA

Bomnpoc 7. B sxonoruu pe3yabsTaToM caMOOPTraHU3aluid MOKHO CUUTATh
a) OpraHu3aIrio COOOIIeCTB
b) siBnenus mopdorenesa

C) CYLIECTBOBaHHE HECKOJIBKUX YCTOHYMBBIX COCTOSHUI B TOMOT'€HHBIX CUCTEMAaX ¢ XMMUYECKUMHU
peakiusiMu U uddy3ueit peareHToB.
d) HeT mpaBUIIBHOTO OTBETA

Bomnpoc 8. Pa3surtuio npeacraBieHnii 0 caMOOpraHu3aiiy B OMOJIOTHHU CTIOCOOCTBOBAIN PAOOTHI
a) I1. I'nencnopda u U. [Tpuroxxuna

b) I'. XakeHa

c¢) benoycosa - XKabotunckoro

d) benapa

Bomnpoc 9. Camoopranu3zaniys B HEpaBHOBECHBIX CHUCTEMAaX
a) MOPSIOK BO3PACTAET C MOHMKEHUEM TeMIepaTyphbl
b) KHUIKOCTh KPUCTATITU3YETCS

C) CIIMHBI aTOMOB OPUEHTUPYIOTCS, 00pa3ys yIOpsA0UEHHYIO CTPYKTYPY, CBOUCTBEHHYIO (peppOMarHeTukam

d) HeT mpaBUIIBHOTO OTBETA
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Bomnpoc 10. Camoopranu3zanus cBsizana
a) ¢ TypOyJEHTHOCTbIO

b) ¢ moHMKEeHNEM TeMITepaTyphI

C) C PaBHOBECHBIMU CHCTEMaMH

d) HeT mpaBUIILHOTO OTBETA

Bomnpoc 11. Kputeprem omindust peryiasipHoro IpoCTPaHCTBEHHO-BPEMEHHOTO PEXKMUMa MTOBEICHUS
CUCTEMBI OT XaOTHYECKOTO CITYKHUT

a) TOSIBJICHUE CHHYCOUIATLHON BOJTHBI

b) yCTOMYMBOCTH CTPYKTYPBI K MAJIBIM BO3MYIICHUSM HaYaJIbHBIX yCIOBUNA
¢) QIIyKTyaru mapaMmeTpoB COCTOSTHUS

d) HeT mpaBUIIBHOTO OTBETA

Bonpoc 12. Ha camoopranu3anuio B HEpaBHOBECHON OTKPBITOM CUCTEME MOTYT BIMSTh
a) NOSABJICHUE CUHYCOUAAILHON BOJIHBI

b) yCTOMYMBOCTH CTPYKTYPBI K MaJIBIM BO3MYIICHUSM HAaYaJIbHBIX yYCIOBUNA

¢) QIIyKTyaryu mapaMeTpoB COCTOSTHUS

d) HeT mpaBUIIBHOTO OTBETA

Bomnpoc 13. JIazep HenpepbIBHOTO AEHCTBHS - CHIIBHO HEpAaBHOBECHAS! OTKPHITasi CUCTEMa, 00pa30BaHHAs
a) BO30Y>KICHHBIMA aTOMaMH

b) MogamMu ANEKTPOMAarHUTHOTO TIOJIS B PE30HATOPE.

C) BO30Y>KICHHBIMU MOJICKYJTaMH1

d) Bce OTBETHI BEPHBI

Bonpoc 14. M. Teropunr (1952)
a) B CCTEME C JIByMsI peareHTaMH MOXET MOSIBUTbCS CHHYCOMJaJIbHAs BOJIHA

b) mpu ManbIX UHTEHCUBHOCTSX HAKAYKU U3TYYEHUE CUCTEMBI COCTOUT U3 HeC(a3upOBaHHBIX MEXKIY CO00it
LIYyTOB BOJIH.

C) pa3BUTHE NPEJCTABICHUN O CAMOOPTaHU3AINH B OMOJIOTUI
d) HeT mpaBUIILHOTO OTBETA

Bompoc 15. B cucreme pa3BuBaroTcsi COOCTBEHHbBIE (BHYTPEHHHE) HEYCTOMUNBOCTH (00IaCTH
HEYCTOHYMBOTO TIOBEACHUS ), PA3BUTHEM KOTOPBIX SIBIISICTCS

a) oOpa3oBaHNE HEYCTONYMBBIX CUCTEM
b) camopaspyienue

C) cCaMOOpTaHMU3aITUs

d) HeT mpaBUIIBHOTO OTBETA

Tema 7. XuMusl ;)KU3HEHHBIX IPOLIECCOB

Bompoc 1. K uncny BaxkHEHIINX OMOXUMHUYECKHUX MPOIIECCOB OTHOCATCS MPOIECCHl CHHTE3a OMOMOJIEKYIT,
KOTOpbIE MMPOUCXOJIUT C ydacTuem?

a) GepMEeHTOB

b) HyKJIEHHOBBIX KUCJIOT

¢) aneHo3uHTpUPochopHOU KUCIOTHI (ATD)
d) HeT mpaBUIIBHOTO OTBETA

Bomnpoc 2. buomornekyssl IpeAcTaBiIsioT co0on



a) MPOCTHIE MOJIEKYIIBI OMOIOTUYECKOU TTPUPOIBI
b) clioXHBIE MOJIEKYITBI OMOJIOTUUECKON TTPUPO/IBI
¢) OMOJIOTHYECKHE KICTKH

d) Bce BepHO

Bompoc 3. B monekyne JIHK criupanu coemnHeHbl Mex Iy cOO0H OCHOBAaHUSIMHU MTOCPEACTBOM. ..
a) yIJIEpOIHBIX CBsI3El

b) BOOpOmHBIX CBSI3EH

C) CEpHOTO MOCTHKa

d) kuCIOpOIHBIX CBS3EH

Bompoc 4. Kakast 060104Kka XapakTepu3yeTcsi HaTHIUeM METBYaNIIMIX Top, Yepe3 KOTOphIe KIIeTKa
OCYIIIECTBIIIET OOMEHHBIE MPOIIECCHI C OKPYKAIOIICH cpeoi

a) TIa3MaTuydecKas

b) HapyxHas

C) IHUTOILIa3Ma

d) sHoMmIa3MaTnyecKas CeTh

Bompoc 5. Kakast 060104Ka CITy>KUT 711 YKPETUICHHS U, BBITIOIHSET 3alUTHYIO (DYyHKITUIO
a) TIa3MaTuyecKas

b) HapyxHas

C) HHUTOIIa3Ma

d) sHoMmIa3MaTuyecKas CeTh

Bomnpoc 6. CymecTByeT MHOXECTBO pa3HOBHIHOCTEH OEJIKOB, OOIBIIMHCTBO KOTOPBIX MOCTPOCHO H3.....

a) 10 OCHOBHBIX aMUHOKHCIIOT
b) 20 OCHOBHBIX aMUHOKHCIIOT
¢) 30 OCHOBHBIX aMUHOKHCIIOT
d) 100 OCHOBHBIX aMHHOKHCJIOT

Bomnpoc 7. Konunekc T'onbixu
a) BBITTOJTHAET pa3InuHble (YHKIIMA B OOMEHHBIX TIpolieccax

b) obecneunBaroT nepeBaprBaHUe MOCTYMAIONIUX B KJIETKY BEIIECTB, paclleryicHHe OEIIKOB,
MOJIMCAXapUI0B M HYKJIEHHOBBIX KUCIIOT

C) BBITIOJIHACT POJIb HAKOIMMUTCIIA MMPOAYKTOB ACATCIBbHOCTU KIICTKU U MMOCTYIAIOIIHX B KJIICTKY BCIICCTB
d) ygacTByeT B 0OMEHE BEIIECTB B PACTUTEIIBHBIX KIETKAX

Bomnpoc 8. Dngomiazmaruyeckas ceTh
a) BBITOJIHACT pa3IuyHble PYHKIIMHM B OOMEHHBIX Ipoleccax

b) oGecrieunBaroT nepeBapruBaHue MOCTYIMAOIINX B KJIETKY BEIIIECTB, pacIleIjicHue OCIKOB,
MOJTCAXapUIOB M HYKJIIEMHOBBIX KUCIIOT

C) BBIMOJTHSET POJIh HAKOMTUTEIS IPOAYKTOB JESITEIPHOCTH KIIETKH M MOCTYIAIONINX B KIETKY BEUICCTB
d) yuacTByeT B OOMEHE BEIIECTB B PACTUTEIHHBIX KIIETKAX

Bompoc 9. JInzocombl
a) BBITTOJTHAET pa3InuHble QYHKIIMA B OOMEHHBIX IIpolieccax

b) obecneunBaroT nepeBapruBaHUe MOCTYMAIONIUX B KJIETKY BEIIECTB, paclleryicHHe OEIIKOB,
MOJIMCAXapUI0B M HYKJIEHWHOBBIX KUCIIOT

C) BBITIOJIHACT POJIb HAKOIMMUTCIIA MMPOAYKTOB ACATCIBbHOCTHU KIICTKU U MMOCTYIAIOIHX B KJIICTKY BCIICCTB
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d) yuacTByeT B OOMEHE BEIIECTB B PACTUTEIBHBIX KIIETKAX

Bomnpoc 10. Hykieoru bl
a) OpraHu4ecKre COEJUHEHNUs, COCTOSIUE U3 YIIIEpPOia, BOAOPOJa U KUCIOpOoa

b) ONpEaACTaBIAOT COGOﬁ XUMHUYCCKUC COCAUHCHUS, COCTOAINC U3 YITICBOJAA, a30TUCTOI'O OCHOBAHUS U
bochopHOIT KUCITOTHL.

C) HUMCIOT B CBOCM COCTABEC CIIUPTHI U BBICOKOMOJICKYJIAPHBIC ) KUPHBIC KUCJIOTHI.
d) HeT mpaBUIILHOTO OTBETA

Bomnpoc 11. YrneBoast
a) OpraHNYeCcKre COeAMHEHMS], COCTOSIIUE U3 YIIIepo/ia, BOAOPOAa U KUCIOpO/Ia

b) mpeacTaBisOT cO00i XMMUYECKHE COSTUHECHNUS, COCTOSIINE U3 YIIIEBO/IA, a30THCTOTO OCHOBAHUS U
dhochopHOiT KUCTOTHI.

C) IMEIOT B CBOEM COCTaBE CIIUPTHI  BEBICOKOMOJIEKY/ISIPHBIC KUPHBIE KUCIIOTHI.
d) HeT mpaBUIIBHOTO OTBETA

Bomnpoc 12. JIunuast
a) OPraHUYECKHE COSAMHEHUS, COCTOSIINE U3 YIIIepo/ia, BOIOPOIa M KUCIOpO/Ia

b) NpEaACTaBIAOT COGOﬁ XUMHUYCCKUC COCAUHCHUS, COCTOAINC U3 YITICBOJAA, a30TUCTOIO OCHOBAHUS U
bochopHOIT KUCITOTHL.

C) HUMCIOT B CBOCM COCTABEC CIIMPTHI U BBICOKOMOJICKYJIAPHBIC ) KUPHBIC KUCJIOTHI.
d) HeT mpaBUIILHOTO OTBETA

Bompoc 13. B crpoenun monekyn JIHK cobmonaeTcs ciaenyromuii mopsiioK: BOJOPOIHBIE CBA3H
00pa3yroTcs TOJIBKO MEXIY MapamMu

a)A-Tul-11
B)A-TuT-I]
)A-ul-T

d) HeT mpaBUIIBHOTO OTBETA

Bompoc 14. Monekyna JIHK sBnsiercs
a) IBYXIICTIOYEUHON

b) TpexuenoyeuHoi

C) OAHOIIETIOYEYHOM

d) HeT mpaBUIIBHOTO OTBETA

Bompoc 15. Monekyna PHK saBnsercs
a) IBYXIICTIOYEUHON

b) TpexuenoyeuHoi

C) OAHOIIETIOYEYHOM

d) HeT mpaBUIIBHOTO OTBETA

Tema 8. Xumus u okpyskaromas cpeaa
Bomnpoc 1. 3akon MuaMMyMma
a) MHTEHCUBHOCTD KU3HECSITEIHHOCTH OPTraHU3MOB ONPEACIACTCS TMMUTUPYIOIIUM (PaKTOpOM

b) cmocoGHOCTE BHIA 3aCENATh PA3IMUHYIO CPENY XapaKTePU3YIONIYIOCS OOJIBITMMHU WU MEHBITUMU
MU3MEHEHUSIMHU 3KOJIOTHYECKH; (DaKTOPOB.

¢) Y Ka)/10ro KMBOTr0 OpraHMu3Ma M0 OTHOIICHUIO K Pa3IMYHBIM 3KOJIOTHYECKUM (PAaKTOpaM CyIIeCTBYIOT

mpeaciibl BBIHOCIIMBOCTH, MCXKIY KOTOPBIMHU pacIiojiara€Tcs €ro JKOJIOTHYSCKHUI OIITUMYM
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d) HeT mpaBMUIIBHOTO OTBETA

Bompoc 2. Kto BBen B HayKy TEpMHH 3KOJIOTHsA?
a) JInbux

b) Bepuanckuii

c) ['exkenp

d) dapsun

Bomnpoc 3. Kto chopmynupoBas 3akoH MUHUMyMa?
a) JInbux

b) Bepuanckuii

c) ['exkenp

d) dapsun

Bomnpoc 4. Dxonoruueckue HakTopsl MOXKHO pa3ieinTh Ha
a) abMOTUYECKHE U aHTPOTIOTEHHBIE

b) abnoTnyeckre U OMOTHYCCKUE

C) aHTPOIIOTEHHBIE U OMOTHYECCKHE

d) HeT mpaBUIIBHOTO OTBETA

Bomnpoc 5. Ko BropuuHbIM epHoAnYecKUM (PakTopamM OTHOCUTCS

a) KOHLIEHTpALMsl HAaCBIIIEHUs KUCIIOpO/a B BOJHBIX cpeax

b) HaBOTHEHME

¢) (hakTOpBI, SBIAIOIIMECS CIEACTBUEM BpaIleHUs 3eMIIM BOKPYT cBoel ocu, CONHIIA MM CMEHBI JTyHHBIX

bas.

d) HeT mpaBUILHOTO OTBETA

Bompoc 6. K mHenepuoanueckum pakTtopaM OTHOCHTCS

a) KOHLIEHTpAIMsl HAChIIICHUS] KUCIOPO/ia B BOAHBIX Cpeax

b) HaBOTHEHME

¢) (hakTOpBI, ABISAIONIMECS CIEACTBUEM BpaIlleHUs1 3eMJIM BOKpPYT cBoeit ocu, CONHIIA MITM CMEHBI JTYHHBIX

bas.

d) HeT mpaBUIIBHOTO OTBETA

Bomnpoc 7. K nepBuuHbBIM IepHOANYECKUM (PAKTOpaM OTHOCUTCS

a) KOHLIEHTpALMsl HAaCBIIIEHUs KUCIIOpO/a B BOJHBIX cpeax

b) HaBOTHEHME

¢) (hakTOpBI, SBISAIOIIMECS CIEACTBUEM BpalleHUs 3eMIIM BOKpPYT cBoel ocu, CONHIIA MM CMEHBI JTyHHBIX

bas.

d) HeT mpaBUILHOTO OTBETA

Bompoc 8. K abuotndeckum ¢gakropaMm B BO31yXe OTHOCUTCS
a) Boza

b) nmy4ucras sHEpTUs

C) KanwuUIsIpHas BOAA.

d) HeT mpaBUIILHOTO OTBETA

Bompoc 9. K abuotnveckum ¢pakropaMm B BOJHOM Cpeie OTHOCUTCS
a) Boja
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b) myuncras s3Heprus
C) KamwUIApHas BOJA.
d) HeT mpaBMUIIBHOTO OTBETA

Bomnpoc 10. K abuotnuecknm (pakropam B OYBE OTHOCHTCS
a) Boja

b) myuncras sHeprus

C) KamwUIsApHas BOJA.

d) HeT mpaBMUIIBHOTO OTBETA

Bompoc 11. Bee BemectBa ensTes Ha KJIacChl OMMACHOCTH. 1-# Kiacc - 3To
a) ype3BbIUAHO OMacHbIE BEIIECTBA

b) BemiecTBa BEHICOKOOIIACHBIC

C) BEILIECTBA YMEPEHHO OIAaCHbIE

d) BemecTBa MaIOONIACHBIC

Bompoc 12. Bee BemiecTBa Aenarcst Ha KJIacchl ONACHOCTH. 2-i KJ1ace - 3TO
a) ype3BbIUAHO ONacHbIE BEIIECTBA

b) BemiecTBa BEHICOKOOIIACHBIC

C) BEILIECTBA YMEPEHHO OIAaCHbIE

d) BemecTBa MaIOONIACHBIC

Bompoc 13 Bcee BemecTBa 1easTCs Ha KJ1acChl OACHOCTH. 3-H KJ1acc - 3TO
a) 4pe3BbIYANHO ONACHBIE BEILECTBA

b) BemiecTBa BEICOKOOIIACHBIC

C) BEIleCTBAa YMEPEHHO ONacHbIe

d) BelmecTBa MaJIOONIACHBIC

Bompoc 14. Bee BemiecTBa Aenarcst Ha KJIacchl ONACHOCTH. 4-i KJlace - 3TO
a) ype3BbIUAHO OMacHbIE BEIIECTBA

b) BemiecTBa BEICOKOOIIACHBIC

C) BEIL[ECTBA YMEPEHHO OIACHBIE

d) BelmecTBa MaIOONIACHBIC

Bompoc 15. OcHOBHBIMU UCTOYHUKAMH KUCIOTHOM CEAMMEHTAIIUU SIBIISIIOTCS
a) MUKPOTa3bl HA OCHOBE YTIIEPOJa U CEPBI

b) MHKpOTa3bl HA OCHOBE a30Ta

C) MUKpOTa3bl Ha OCHOBE XJIOpa

d) Bce OTBETHI BEPHBI

4.3 TIpomexxyTouHas aTTecTalus Mo AUCLHUILTNHE TPOBOAUTCA B hOpME 3a4eTa, SK3aMeHa
Tunosbie Bonpocekl 3auera (I1K-4)
Tunosble 3axanus s 3a4era (IIK-4)

Tunosbie Bonpockl 3xk3ameHa (I1K-4)

1. CtpykrypHas uepapxusi MmarepuanoB. OU3NKO-XUMUYECKUE MPUHLUITBI KOHCTPYUPOBAHUSI HOBBIX
MaTepHuaoB.
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2. HoBele ontnueckue Marepuansl. Metonsl cuHTe3a. Meronsl uccnenoBanusi. CBoicTBa U IPUMEHEHHUE.

3. MarautHbie Matepuaisbl. [Ipupoga Mmarnernama. MarautHasi BOCHPUMMYHUBOCTD U BUJIbl MATHETU3MA.
MaruetoconpotusiieHre. CBsi3b MArHUTHBIX CBOMCTB CO CTPYKTYPOUl BELIECTBA.

4. HanouyacTH1bl KaK MHTPEAUEHTHI (PYHKIIMOHAIBHBIX MaTepUAIOB;..

5. XuMuueckue MCTOAbI CHHTC3a HAHOYACTUI: BOCCTAHOBJICHUC H3 PACTBOPOB, 30JIb-I'CJIb IICPEXOA,
KPHUOTCXHOJIOTHA. Temmaraeiii cuate3. CHHTE3 B MOPUCTHIX CpCaax, MUKPOIMYIIbCUAX U MULICTIIIAX.

6. O6pa3oBaHue Ki1acTepoB MoJeKysl. PpakTajabHbIE U UIOTHOYNAKOBaHHbIE KiacTepbl. THUITBI XUMHUUECKHUX
peakuuii ¢ ydactueM KiactepoB. KoomnepaTuBHbIE SBIEHUS B KOJJIEKTUBE HAHOYACTHUI]; OCTBAJIbIOBO
CO3pEBaHUE, arperupOBAHKUE U arJIOMEPALIHsL.

7. [lpuMeHeHne MOBEPXHOCTHO-MOAUPHUIIMPOBAHHBIX MATEPUAJIOB: CEJIEKTUBHBIE COPOCHTBHI, KaTaau3aTophl,
MOHOOOMEHHUKH, CEHCOPBI, HATIOJHUTENH IJIacTMacC, CTaOUIN3aTOPHI.

8. Karanuz. TepMoagMHaMHUYECKHI aCTIEKT NEUCTBUA KaTaau3aropoB. [[pUHIIMIT KaTaTUTHYECKOTO IEMCTBUS.
Knaccudukanuys karaim3aTopoB ¥ KaTAIUTHUYECKUX PEAKITUH.

9. MaccuBHble KaTaiu3atopbl M UX 0COOeHHOCTH. CIOXHBIE KaTaJUTHYECKHE CHCTEMbI Ha OCHOBE
OKCHJIHBIX MaTepHasioB. 3aBUCHMOCTh aKTUBHOCTH OT pa3Mepa 4acTHIl KaTajau3aropa, npasuio bopeckona.

10. Hanecennbie karanu3atopbl. CTpyKTypa U CBOMCTBA JUCIIEPCHBIX METAINIMYECKUX YacTull. DyHKIUN U
TUIIBI HOCUTENA. B3auMHOe BiIMsIHEE B CHCTEME METAJIJI-HOCUTENb.

u.

Tunosble 3aganusa s 3k3amena (I1K-4)
OCOOCHHOCTH U TEHICHLIMU Pa3BUTHUS XUMHH B XX B.
Xumus Kak (pyHIaMeHTaIbHAs HayKa.
OcHOBHBIE HaNpaBlICHUs Pa3BUTHsI COBPEMEHHOI Xxumun Ha pyoexe XX - XXI BekoB.
OCHOBHBIE HapaBJIeHUs pa3BUTUA XUMHUH B X XI.
@yHIaMEHTAJIbHBIE 3aKOHBI XMMUU U BBITEKAIOLUE U3 HUX CJIECICTBUS.
Baxuelimume cucreMsl 6a31MCHBIX MHIUBUIO0B, KOTOPBIE PACCMATPUBAET XUMHUSL.
PazButue npeacraBieHU O TEOPUU XUMHUUYECKOU CBA3H.

NN Rk DD =

HccnenoBanns B 001acTH XUMHUUECKOM KHHETUKN B KOHIIE X X B.

. Yemexu uccienoBaHnii B 00y1acTi Katainusa. PernreHne TEXHOIOrHYeCKUX 3a4ad ¢ IIOMOIIBIO
KaTAIUTUYECKUX PEAKIIUH.

10. MccnenoBanue MOBEPXHOCTHBIX SIBICHUH, 37I0)KHUBIIIUX OCHOBBI U CIOCOOCTBOBABIIIUX CTAHOBJICHUIO
KOJUIOUIHON XUMHUU.

11. Hcropus uccienoBaHuil B 001aCTH XMMHUU BEICOKOMOJIEKY/ISIPHBIX COSTUHEHHH.

12. IlpeaMet u 3aa4M CYyNPaMoOJIEKyIIpHOM XUMUU. ICTOKM U OCHOBHBIE ATAlbl PA3BUTHS
CYIIPaMOJIEKYISIPHON XUMUH.

13. Uctopus co3naHus U pa3BUTHS PEHTITE€HOCTPYKTYPHOIO aHAIN3A.

14. Ucropus pa3BUTUS CIEKTPOCKONHMH NIEKTPOHHOIO TApaMarHUTHOIO pE30HaHCca U A1EPHOTO
MarHMTHOI'O pE30HaHCA.

Tunosbie TeMbl KypcoBbIX padot (I1K-4)

1. OcHOBHBIC HaINPaBJICHUS Pa3BUTHUS OMOOpPTaHUYECKOM XUMUU B XX BEKE.
2. Uctopus co3naHus OCHOB MOJIEKYJISIPHOM OMOIHEPreTHKY.

3.Pa3ButHe npeacTaBieHUi B 0071aCTH MOJIEKYJIApHO# Ononoruu. M3zydenne cTpyKTypbl U GyHKITUI OEITKOB
Y HYKJICHHOBBIX KHCJIOT.

4.Ycnexu cuHTe3a jgekapcTB B XX Beke. CTaHOBJICHHE XUMUW BUTAMHHOB.
5. Ucropus pacminppoBKH FeHETHYECKOTO KOJIA.
6. Oco0eHHOCTH cOCTaBa U CTPOCHUS (PU3MOIOTHUECKH AKTUBHBIX BEILIECTB.

7. Teopuu CIIEKTPOCKOIIUH, XpOMATOTpapuu U XeMOMETPHKA KaK COCTABIISAIONINE KOMIOHEHTHI
COBPEMEHHOM TEOPUU aHATUTUYECKOU XUMUMU.
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8. DIEKTPOXUMUYECKNE METO/IBI KOHTPOJISI OKPYXKAIOLIEH cpenibl

9. CniekTpaiabHbIe METOAbI KOHTPOJISI OKPY KAIOIIEN CPEIbI

10. Xpomarorpaduieckie MeToibl KOHTPOJIS OKPY>KaIOIIel Cpebl

11. MeToap! TOKaJIbHOTO aHaIN3a BEIECTB.

12. Hanokaranu3aTopsl.

13. DKkoyIOrnYecKuii Kataius: TOCTHKEHUS U IEPCIICKTUBBI.

14. OcHOBHbIE HaIlpaBJICHUS B PA3BUTUHU TEXHOJIOTUH «3€IEHON XUMUI)

15. CoBpeMEeHHOE COCTOSTHUE M MPOOJIEMBI DKOAHATTUTUYECKOTO KOHTPOJISI BOJT

16. Ycnexu B HCKyCCTBEHHOM CO3JIaHUU «MOJIEKYJISIPHBIX MAILLIUHY.

17. CynpamonekyasapHas XUMHUs IPUPOIHBIX OMOJIOTHYECKIX 0OBEKTOB.

18. Hogelilme TEHASHIIMN U JOCTUKEHUS B CYIIPAMOJIEKYJIIPHON XUMUH.

4.4. Illkana orieHMBaHMsI IPOMEXKYTOUYHOU aTTECTALIUU

3auer

Orenka Kommerenmu

Jeckpuntops! (ypOBHN) — OCHOBHBIC PU3HAKKA OCBOCHUS (TIOKa3aTeIH
TIOCTYKCHHSI pe3YJIBTaTa)

[K-4
«3a4TCHO»
(50 - 100 6anoB)

JIEMOHCTPUPYET BBICOKMH  ypOBEHb 3HAaHHUA  TPAJULUOHHBIX
pa3znenoB  XMMHUM M HOBBIX, NOAOOHBIX  (DU3UKOXUMHUHU
HaHoMaTtepuanaoB. OTBET MOCTPOEH JIOTUYHO, MaTepuaj HU3Jaraercs
YETKO, SICHO, XOPOILINM SI3bIKOM, apIYMEHTHPOBAHO

[K-4
«HE 3a4TCHO»
(0 - 49 Gannos)

JIEMOHCTPUPYET HE IOCTATOYHBIM YPOBEHb 3HAHMS TPAJAULMOHHBIX
pa3znenoB  XMMHM M HOBBIX, HOAOOHBIX  (DU3UKOXUMUHU
HaHoMatepuasnaoB. OTBET HE BCErAa JIOTUYHO BBICTPOEH, MaTepual
u3naraetcs 0e3 MPUMEHEHUS! HAyYHON TEPMUHOJIOTHH

DK3aMeH

Orenka Kommnerenmu

Heckpuntopsl (ypOBHH) — OCHOBHBIE TIPU3HAKH OCBOCHUS (ITOKA3aTeNn
JOCTHXKCHHUSI pE3yJIbTaTa)

IK-4
COTITHYHOY
(85 - 100 6ammoB)

JleMOHCTpUpPYET BBICOKMII  ypOBEHb 3HaHUSA  TPaJAULUOHHBIX
pa3fgenoB  XMMHMM M HOBBIX, MONOOHBIX  (PUIUKOXMUMHH
HaHoOMaTepuasaoB. OTBET MOCTPOEH JIOTUYHO, MaTepuaj H3Jlaraercs
YETKO, SICHO, XOPOIIUM SI3bIKOM, apI'yMEHTHPOBAHO

IK-4
«XOPOIIIO
(70 - 84 6amoB)

JleMOHCTpUpPYET AOCTAaTOYHBIA YPOBEHb 3HAaHUSA TPAJUIUOHHBIX
pa3fgenoB  XMMHM M HOBBIX, MONOOHBIX  (PUIUKOXMUMHH
HaHoMaTepuasoB. [IposBiIseT HEKOTOPYIO HEYBEPEHHOCTh B OTBETAX
HAa JIONOJTHUTENIbHBIE BOMIPOCHI

IK-4
«YIOBJIETBOPUTEIHHOY
(50 - 69 6amnoB)

JleMOHCTpHUpYET HE JOCTAaTOYHBIM YpPOBEHb 3HAHUS TPaJULMOHHBIX
pa3fgenoB  XMMHM M HOBBIX, MONOOHBIX  (PUIUKOXMUMHH
HaHoMaTepuasoB. OTBET He BCErAa JIOTUYHO BBICTPOEH, MaTepual
uznaraercs 0e3 NpUMEHEHUs HayYHON TepMUHOJIOTUU

IK-4
«HEYJIOBJICTBOPUTEIIHLHOY
(menee 50 6amoB)

JleMOHCTpHUpYET HE JOCTAaTOYHBIM YpPOBEHb 3HAHHUS TPaJULMOHHBIX
pa3fgenoB  XMMHMM M HOBBIX, MONOOHBIX  (PUIUKOXMUMHH
HaHoMaTepuasoB. OTBET He BCErAa JIOTUYHO BBICTPOEH, MaTepual
uznaraercs 0e3 NpUMEHEHUs HayYHON TepMUHOJIOTUU

5. MeTonnuyeckue ykazaHusi AJis1 00y4al0IUXCS 10 OCBOCHUIO M CHUILTHHBI (MOLYJIs)
5.1 MeTtoandeckue yka3aHus IO OPTaHU3AIUN CaAMOCTOSTEIBHOM PabOThI O0YUYaIOIIUXCSI:

[Tpuctynas K M3Y4YEHUIO AMCLUMIUIMHBI, B TEPBYIO oO4epenb OOy4aroUMMCS HEOOXOIUMO O3HAKOMHTHCS
copepkanueM paboueit mporpammbl nucuuruinabl (PIT[), xotopas ompexpensier coiep:kanue, o0ObeM, a
TaKKe MOPAIOK N3yUEHHsI U TIPENoAaBaHus y4eOHOU AUCIUIUINHBI, €€ pa3/elia, YacTH.
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Jlnist caMOCTOSTENbHON pabOThl BaKHOE 3HaUECHUE UMEIOT paszieibl «O0beM U copepikaHue TUCIUILTHHBDY,
«Y4eOHO-MeToauueckoe U HH(popMaIMoHHOE 00ecTedeHne TUCIUILTMHBD U «MarepruanbHO-TEXHUIECKOe
obecriedeHre TUCIUILINHEI, IPOrpaMMHOE obecrieueHue, mpodeccHoHaIbHbIe 0a3bl TaHHBIX U
MH(POPMALMOHHBIE CIIPABOYHBIC CUCTEMBI.

B pasgene «O0beM U conep)kaHWe IUCIMIUIMHBD) YKa3bIBAIOTCA BCE pasfelbl M TEMbl H3y4aeMoil
JTMCLUIUIMHBIL, @ TAKXKEe BUJBI 3aHATHH U TNIAHUPYEMBbI 00bEM B aKaJeMHUYECKUX Yacax.

B pasgene «YuebHO-MeTommyeckoe ©  HMH(OpMAIMOHHOE oOecreueHre AUCHUIUIMHBDY — yKa3aHa
pexoMeHayeMasi OCHOBHAs U IONIOJIHUTEIbHAS JINTEPATypa.

B pasgene «MarepuaabHO-TEXHUYECKOE OOECIeYeHne IUCLHUIUIMHBL, MPOrpaMMHOE OOecCIeyYeHue,
npodeccruoHabHble 0a3bl JaHHBIX U MH()OPMAIMOHHBIE CIPABOYHBIC CHUCTEMBD» COAEPKUTCS MEpeuyeHb
npodeccuoHaNbHBIX 0a3 JaHHBIX U HHPOPMAIIMOHHBIX CIIPABOYHBIX CHCTEM, HEOOXOIUMBIX JJISi OCBOCHHUS
JUCLUIUINHBL.

5.2 Pexomennanuu o0y4aromumcs o padbore ¢ TEOPETHUECKUMHU MaTepHallaMu 110 TUCIUILIIMHE

[Ipu uzyyennu u npopaboOTKe TEOPETUUECKOr0 MaTepHaa HeoOX0AUMO:

- IPOCMOTPETH €IlIe pa3 npe3eHTaluo Jekuu B cucteMe MOODLe, noBTOpUTh 3aKOHCIIEKTUPOBaHHBIN Ha
JEKUMOHHOM 3aHATUM MaTepual M JOMNOJIHUTh €ro € YYEeTOM PEKOMEHJOBAaHHOM IOMOJIHUTEIbHOU
JUTEPaTyphl;

- IIPY CAMOCTOSITEIBHOM M3YyYE€HHH TEOPETUYECKOM TEMBI CAENATh KOHCIIEKT, UCIIOJIb3Ysl PEKOMEHIOBAHHBIE
B PII/] ucrounuku, npodeccrnoHasibHble 0a3bl JaHHBIX U HHPOPMAIIMOHHBIE CIIPABOYHbBIE CUCTEMBI:

- OTBETUTH Ha BOIIPOCHI JJIsl CAMOCTOATEIILHON pabOoThI, TTO TeMe MpecTaBieHHbIe B myHKTe 3.2 PIT/I.

- TP MOATOTOBKE K TEKYIIEMY KOHTPOJIIO HCIIOIb30BaTh MaTepralibl (hoHa oreHouHbIX cpencts (POC).
5.3 Pexomenpanuu no pabote ¢ Hay4HOH 1 yueOHOM JuTepaTypoit

PabGota ¢ OCHOBHOM M JONOJHUTENBHOM JHMTEPaTYpOl SIBISETCS IIaBHOM (POpMOI caMOCTOATENbHOM
paboThl M HEoOXOoOMMa MPH MOATOTOBKE K YCTHOMY ONpPOCY Ha CEMUHApPCKUX 3aHATHAX, K Jebartam,
TECTHUPOBAHHUIO, 3Kk3aMeHy. OHa BKIIOYaeT MpopabOTKy JIEKIMOHHOTO MaTephalia M PEeKOMEHIOBAHHBIX
HCTOYHMKOB U JINTEPATYPHI 110 TEMATHKE JIEKIIUH.

KoHCHeKT JIeKnu JOJKEeH coliepKaTh peepaTuBHYIO 3alIUCh OCHOBHBIX BOIPOCOB JICKIIUH, B TOM YHUCIIE C
ornopoii Ha pa3MmeleHHsle B cucteme MOODLe mpe3eHTany, OCHOBHBIX MCTOYHUKOB M JIMTEPATYphl IO
TeMaM, BBIBOJBI MO KaXAOMY Bompocy. KOHCIeKT MOXKeT OBITh BBITIONHEH B paMKax pacliedyaTKd BbIIa4uH
NPe3eHTAlUi JIGKIUH WM B OTACNIBHOW TeTpaau mo mpeaMery. OH JODKEH OBITh aKKypaTHBIM, XOPOIIO
YUTAaEMBbIM, HE COAEPIKAaTh HE OTHOCALIYIOCS K TeMe UH(POPMAITUIO HITH PUCYHKH.

KoHcnieKkThl HayyHOW JHUTEparypbl NMPU CaMOCTOSATENBHOM IOATOTOBKE K 3aHATHUAM JOJDKHBI COJEPIKaTh
OTBETHl HA KaX/bIi TOCTAaBICHHBIH B TEME BONPOC, MMETh CCHUIKY Ha HCTOYHHK WH(POpPMALUU C
00s13aTeNbHBIM YKa3aHUEM aBTOpa, HAa3BaHMS W TOJA HU3AAHUS HCIOJIb3YeMOH HaydyHOW JHMTEpaTyphl.
KoHcniekT MoXeT ObITh ONOpPHBIM (COAEpXkAaTh JUIIb OCHOBHBIC KIIIOUYEBBIC MO3MIMH), HO TPH 3TOM
MO3BOJISIIOIMM  JIaTh TIOJIHBIA OTBET IO BOINPOCY, MOXET ObITh MOAPOOHBIM. OO0bEeM KOHCHEKTa
OIIPENIETSAETCS CAMUM CTYIACHTOM.

B nporecce paboThl ¢ OCHOBHOM U JOTIOTHUTEIIBHON JTUTEPATYPOH CTYICHT MOXKET:

- JenaTh 3allUCU IO XOAy 4YTE€HHS B BHJIE NPOCTOr0 WIM pPa3BEPHYTOrO IIaHa (co31aBaTh IEPEUYECHb
OCHOBHBIX BOIIPOCOB, PACCMOTPEHHBIX B UCTOYHHKE);

- COCTaBJATH TE3HUCHl (LMTHpOBaHHE HauOoJee BAKHBIX MECT CTaTbu MJIM MOHOTpaduu, KOPOTKOE
U3JI0KEHHE OCHOBHBIX MBICJIEH aBTOpA);

- TOTOBUTH aHHOTAIMH (KpaTKoe 000011eHe OCHOBHBIX BOIIPOCOB PabOTHI);

- CO3/1aBaTh KOHCIIEKTHI (Pa3BEPHYTHIC TE3UCHI).

5.4. PexoMeH1a1tuy MO NOATOTOBKE K OTAENIBHBIM 33aHUAM TEKYIIETO KOHTPOJISA

CobecenoBanue MpenrnoyaraeT OpraHu3aluio Oecelnpl MpernoAaBareist cO CTyAEHTaMH 10 BOIpPOcam
MPAKTUYECKOTO 3aHATUS C LEJbl0 Oojiee OOCTOATEIHHOTO BBISBICHHUS UX 3HAHUN MO OINpeneIeHHOMY
pasgeny, TeMme, mpobieme U T.I. Bce wieHbl Ipynmbl MOTYT Y4acTBOBaTh B OOCYXKIEHUU, J00aBIATH
nH(pOpMaIUIO, TUCKYTUPOBATh, 3a/1aBaTh BOIIPOCHI U T.1I.

YCTHBIE OMpPOC MOXKET TMPUMEHATHCS B pas3audHbIX (Qopmax: (PpoHTAIBHBIN, WHIWBUIYAIBHBIN,
KOMOMHUPOBaHHBIA. OCHOBHBIE KaU€CTBA YCTHOTO OTBETA MOJIJIEIKAIIETO OIICHKE:

- MPaBWJIBHOCTh OTBETA 110 COAECPIKAHUIO;
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- IOJIHOTA U TITyOWHA OTBETA;

- CO3HATENIbHOCTh OTBETA;

- IOTUKa U3JI0KECHUS MaTepuaa;

- PalMOHAJILHOCTh UCIIOJIb30BAaHHBIX IIPUEMOB U CTIOCOOOB PEIIEHUS TOCTABIEHHONW yueOHO! 3a1auu;

- CBOEBPEMEHHOCTh M 3((EKTUBHOCTH MCIIOIB30BAHUS HATNISAIHBIX MOCOOMH U TEXHUYECKUX CPEICTB IPH
OTBETE;

- HCTIOJIb30BaHHUE JIOTIOTHUTEIBHOTO MaTepHaa;

- palMoOHAJIBLHOCTD UCIIOB30BAaHUSI BPEMEHU, OTBEJICHHOTO Ha 3a/1aHuE.

YCTHBIM OIIPOC MOXKET CONPOBOXKAATHCS IMPE3ECHTALUEH, KOTOpas IMOATOTABIMBACTCA IO OAHOMY U3
BOIPOCOB MPAKTHYECKOTO 3aHATHUSA. [IpH BRICTYIUIEHHH ¢ Mpe3eHTanueid HeoOXoauMo oOpamarb BHUIMaHUE
Ha TaKWe MOMEHTHI KaK:

- colep)KaHUE TPE3CHTALMU: aKTyaJlbHOCTh TEMbI, IOJIHOTA €€ PACKPBITHA, CMBICIOBOE COMAEp)KaHUE,
COOTBETCTBHE 3asBJIEHHOM TEMbI COJIEP)KaHNIO0, COOTBETCTBHE METOAUYECKUM TPEeOOBAHUAM (LIETTU. CCHUIKU
Ha PECYpChl. COOTBETCTBHUE COACpPaHUS U JIMTEPATyphl), MpaKTUUeCcKas HaNpaBiIeHHOCTb, COOTBETCTBUE
cofiepaHusl 3asBICHHON QopMe, aeKBaTHOCTh MCIOIb30BAHMSI TEXHUYECKUX CPEACTB YUeOHBIM 3ajlauam,
MOCJIEZIOBATENBHOCTD U JIOTUYHOCTDH MPE3EHTYEMOT0 MaTepuara;

- odopMiieHHE TMpe3eHTAMU: 00bheM (ONMTHUMaTbHOE KOJWYECTBO), AW3alH (YUTAEMOCTh, HAJIUYHE U
COOTBETCTBHE TpaUKd U aHUMAIMHU, 3ByKOBO€ OQOpMIIEHHE, CTPYKTypUpOBaHHE HUHOpMAIH,
COOTBETCTBHE 3asBICHHBIM TpPEOOBAaHUSM), OPUTHHAIBHOCTH O(OPMIIEHUS, SCTETHKA, HCIIOJIb30BaHUE
BO3MOXKHOCTH MPOTPAMMHOM CpPeibl, COOTBETCTBHE CTaHIAapTaM o(pOpMIICHUS;

- TMYHOCTHBIE KaueCcTBa: OPATOPCKUE CIIOCOOHOCTH. COOMIOIEHUE pErIaMeHTa, SMOIMOHAIBHOCTh, YMEHUE
OTBETUTH Ha BOIIPOCHI, CUCTEMaTU3UpOBaHHbIE, INTyOOKKE U MOIHBIE 3HAHUS 110 BCEM pa3JiesiaM MporpaMMbl:
- coepXaHWe BBICTYIUICHHUS: JIOTUYHOCTh H3JI0KEHHUS Marepualia, pacKpbITUE TEMBbl, JIOCTYIHOCTh
uznoxkenus, d3PpdextuBHoCcTh npuMeHeHus cpeacts HWKT, cmocoObl u  yciaoBHs JIOCTHXKEHHUSA
pPEe3yNBTaTUBHOCTH W 3(P(EKTUBHOCTH U1 BBIMOJHEHHS 3a/1a4d CBOeH MpOo(eCCHOHAIBHONW WM Y4eOHOU
NeSITeIbHOCTH, JJ0Ka3aTeJIbHOCTh MPUHUMAEMbIX PEIICHUM, YMEHHE apryMEHTHPOBATh CBOM 3aKIIIOYCHUS,
BBIBO/IbI.
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