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1. lean u 3agaun AUCHUATIHMHBI

1.1 Henp qucuuruivHel — GopMUpOBaHUE KOMIIETEHIIHIA:

I[IK-4 CnocoGHOCT, TPOBOAWTH HAyYHBIE HCCIEAOBAHUSA 1O CPOPMYIUPOBAHHOM  TEMaTHKE,
CaMOCTOSITENIbHO COCTABJIATH IUIaH MCCIIEA0BAHUS U MOIy4YaTh HOBbIE HAyUHbIE U MTPUKIIAIHbIE PE3yIbTaThl

1.2 Tumbl 3amad mpodecCHOHATBHOW JEATETLHOCTH, K KOTOPBIM TOTOBATCS OOydYaroluecs B paMKax
OCBOEHUS JUCLUIIINHBI:
- HAy4YHO-UCCJIEA0BATEIbCKHI

1.3 JIucuurniauHa OpHEHTHPOBAaHA HA MOATOTOBKY OOydYaromuxcs K MpodeCCHOHAIBLHON JEsSTEIhHOCTH B
chepax: 26 XWUMHUYECKOE, XHUMHUKO-TEXHOJIOTMYECKOE TPOU3ZBOACTBO (B cdepe  ONTUMH3AIUHU
CYLIECTBYIOIIUX U pa3pabOTKH HOBBIX TEXHOJOTUM, METOOB U METOJMK MOMYyUEHHUS U aHAIM3a IPOIyKIUH,
B cepe KOHTPOJSI KauyecTBa ChIPhA, MOTY(HaOpUKaTOB W TOTOBOM MPOIYKIIMHU, B c(hepe macmopTU3aluu 1
ceprudukanmuu nponykiuun), 40 CkBo3HBIC BUABI MPOPECCUOHATHLHON ACSITEIPHOCTH B TPOMBIILICHHOCTH
(B cdepe HayyYHOTEXHHYECKHUX, OINBITHO-KOHCTPYKTOPCKUX pa3padOTOK U BHEAPEHUS XUMHYECKOMH
MPOAYKIMU Pa3IMYHOTO Ha3HA4YeHUsA, B cdepe METpPOJOTuU CepTU(UKALNU U TEXHUYECKOTO KOHTPOJIS
Ka4ecTBa MPOIYKITUHN)

1.4 B pesynbrare 0CBOCHHSI TUCIUILUIUHBI Y 00YYaroIMUXCsl TOJIKHBI ObITH CHOPMUPOBAHBI:

O0001IEeHHBIC TPYIOBBIE

KO,I[ 1 HAUMCHOBAHUC

(hyHKUMY / TPYAOBBIC komriereHiu @I'OC BO,
(GyHKUMY / TPYyZOBBIC T HEOOXOIUMOM ISt .
WuankaTopbl JOCTHXKEHHSI KOMIIETEHIHHA
npodeccroHaIbHbIE (hopMHpOBaHUS TPYAOBOTO
JeiicTBus (Ipy HaTUYUHU WK IpoecCHOHATBHOTO
npodcranaapra) nefcTBUS
[TIK-4 Criocob6HOCTE Hcmonp3yer 3HaHWMSA B 00NacTH  COBPEMEHHBIX
[IPOBOAUTH HAYYIHbIE JNOCTIDKEHUM ~ XUMHMUYECKUX  HayK IpU  BBIOOpE
HCCIIEIOBAHUS 110 ONTUMAJbHBIX  PEIICHUH  SKCIHEPUMEHTAIBHBIX U

chopMyIrpOBaHHON TEOPETUICCKUX 3a/1a49
TEeMaTuKe, CaMOCTOSITEIILHO
COCTaBJIATH TUIaH
WCCIIEIOBAHUS U TIOJTY4aTh
HOBBIC HAyYHBIC U

MIPHUKJIaTHBIE PE3YIbTATHI

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

[IK-4 CnocoOHOCT, TIPOBOAWTH HAyYHBIE HCCICNOBAHUA 10 CHOPMYIUPOBAHHOMN
TEMaTHKe, CAMOCTOATEIHLHO COCTABIIATH IUIaH UCCIIEIOBAHMS U TIOJIy4YaTh HOBbIE Hay4YHbIE
Y TIPUKJIaJTHBIE PE3YIBTaThI

Ne
n/m

HaumenoBanue dopma oOyyeHus
JTUCIUIIIINH,
OTIpENETAIONINX ast
MEXTUCHUIUTMHAPHBIE (cemectp)
CBI3H 213143145

+

Ounas O4HO-3a04H

(cemectp)

—

KBanToBas mexaHnka
1 KBAaHTOBasA XUMUA

2 |HayuHo-uccienoBaremn
bCKas paborta

3 |ITmanupoBanue + +
Hay4YHBIX
UCCIIEZIOBaHUI

4 |IIpegaurmnomuas
MPaKTHKA




5| TeopeTuueckas + +
ANEKTPOXUMHSI

6| Teopust 2IEKTPOIUTOB | + +

7 |Ddusnueckas xumusa + +
CBEPXKPUTHYECKHIX
¢uronoB

8 | Onexrpuueckue + +
SBJICHUS Ha
MOBEPXHOCTH pa3zena

a3

9|OnexTpoxumudeckue | + +
METOJIBI
UCCIIeIOBaHUS
IPOLECCOB U
MarepuanoB

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 IUCHHILIUHEL 7 3.€.

Oumnas: 7 3.¢.

OuHo-3a04Has: 7 3.€.

. Ounas OuyHo-3a04yHast
Bun yueGHOM paboThI

(Bcero yacoB) | (Bcero 4yacon)
OO0mas Tpyr0éMKOCTb 1M CHUILTHHBI 252 252
KonTaktHas pabora 48 36
Jlexuuu (Jlexummn) 16 14
[Tpaktuueckue (IIpakr. pab.) 32 22
CamocrositenbHas pabota (CP) 166 178

Kypcosas pabora 2 2

OK3amMeH 36 36

3.2.Conepxanue Kypca:

No HazBanue Bun yuebnol pabotsl, yac. | ®OpMBI TEKYIIETO
TEMBI paszzerna/TeMsl Jexuun | Ipakr. CP KOHTPOJIS
pao.
O |03 O |0O-3] O |03
3 cemecTp
1 Cunre3 u Ormpoc;
HCCIIEIOBAHNUE TectupoBanue
TS REIEERE 12 2 4 2 |20 | 20
HEOOBIYHBIMH
CBOKCTBaMHU




2 Xumust Ormpoc;
[IOBEPXHOCTH, Tectuposanue;
TOHKHX TJICHOK U >l alala 12120 3almTa
reTepOCTPYKTYp B MpPEe3eHTALINHI
COBPEMEHHOM
MaTepHaloBEICHUN

3 Peakuuonnas Ompoc; Pedepar;
CIIOCOOHOCTh U 2 21412 (120120 TectupoBanue
KaTajus.

4 Xumus Omnpoc; Pedepar;
HaAMOJEKyIsspHeIX | 2 | 2 | 4 | 2 |20 |20 TectupoBanue
COEIMHEHUI

5 Xumus u ) 1 4 12 12020 Omnpoc;
SHEpPreTUKa TecTtupoBanue

6 3eneHas XuMus ) 1 4 12 12020 Omnpoc;

TecTtupoBanue

7 XUMUs )KU3HEHHBIX s lalal2 12|20 Omnpoc;
MPOLECCOB TecTtupoBanue

8 Xumus u Omnpoc;
OKpyXKaromas cpefia | » | 5 | 4 | g |26 | 38 TectupoBanue;

[IpakTuyeckoe
3aJlaHue

Tema 1. CuHTe3 U HCCJIeI0BAHME CBOICTB BelleCTB ¢ HOBHIMH He0ObIYHbIMU cBolicTBamu (I1K-4)
Jlexknus.
OcHOBHBIE 3a/1aud COBpPEMEHHOH XxuMuu. Baxuelimme npoOnembl Hayku o Matepuanax. Kimaccuduxanms
(YHKUIMOHAIBHBIX HEOPraHMYECKUX MaTepuasioB. DU3NKO-XUMHUYECKHE MPUHIUIBI KOHCTPYHPOBAHHS
HOBBIX MaTCpUaJIOB.

Teepnodaznbie mMarepualsl, ux kiaccudukanus, GyHKIHOHAIbHBIE CBOWCTBA, MpUMEHEHUE. MarHuTHbIE
Marepuaibl. [Ib€302/IEeKTpUUECKNE U CETHETOAIEKTpUYECKUE Marepuaibl. KOHCTPYKIIMOHHBIE MaTe€pHabl.
Jpyrue rpynmnsl MaTepuaioB. HoBele onTHnyecKue Marepuassl.
XuMHusi HaHOMAaTepualoB M HaHocucTeM. Metoasl cuHTe3a. Mertonbl uccinenoBanus. CBoiicTBa u
puMeHeHrne. MarHuTHble HaHOMaTepUalbl.

IIpakTH4eckoe 3aHATHE.
1) MeTtonbl ananu3a NoBepXHOCTU U HaHOUacTUL. OCOOEHHOCTH aHaJIn3a BHICOKOIMCIIEPCHBIX CUCTEM,
JOKaJIbHOCTh. DU3HKO-XUMUYECKasi AMAarHOCTHKA HaHoyacTHll. [IpuHIunsr Mmopdonornyeckon
XapakTepu3alliid HAaHOYACTHI] METOJIaMH 3JIEKTPOHHOM, aBTOMOHHOM, TYHHEJIbHOM M aTOMHO-CUJIOBOM
MHKPOCKOITUH.

2) CrpoeHHe HAHOUYACTHUIl pa3IUYHON TpHpoabl ((dha3oBble, MHICIUISPHBIC, BE3UKYNbl). OmnpeneneHue
cocTaBa M CTPYKTYphl OTICIBHOW HAHOYACTHIIBI, DJIEKTPOHHAs MHKPOCKOIUS BBICOKOTO pa3perieHUs,
ANIEKTPOHHO-30HIOBBIE METOINBI aHaimu3a. Meroipl KoleOaTenbHOW  CIEKTPOCKONMU. Meroasl ¢
UCTIOJIb30BaHMEM CUHXPOTPOHHOTO U3IYUYCHHUS. DILTHIICOMETPHSL.

3) HanouacTuupl Kak HHIPEIUEHTHl (DYHKIMOHAJIBHBIX MAaTEpUaJIOB; HAHOKOMIIO3UTHI M HAHOOJIOYHBIE
KOHCTPYKIIMOHHBIE ~MaTepHajibl. MarHuTHble MaTepuaibl, SYEHKH MaMATH. 1epMOIIEKTPUYECKHE
npeoOpazoBarenu. ONTOAIEKTPHUIESCKHE TPeoOpa30BaTEIH.
4) IlpyHUMIIBI MCTIOJIB30BAaHUSl HAHOYACTULl B MenuuuHe. HaHouacTuIpl Kak IOJIOTAHTBl U MUTPAHTHI B
OKpyXaromei cpene. Xumus arMocepHbIX HaHodacTul. Karamu3aTopbl W COpOGHTHI Ha OCHOBE
YIABTPAJUCIIEPCHBIX BEIECTB: Celn(UKa UX IMOIydYeHHUs U (YHKIMOHUPOBAHHUS.

3ajanus AJ151 CAMOCTOSITEJIbHOM PadoThlI.
1. U3yuyenue yueOHOI, HAyYHON ¥ METOAUYECKOM TUTEPaTyphl, MATEPUAIIOB MEPUOANYECKUX U3TAHUH C
MIPUBJICYCHUEM DJIEKTPOHHBIX CPEICTB O(QUIIMATEHON, CTATUCTUYECKOM, IEPUOAMYECKON 1 HAyIHOU
uHpOpMaLNY;



2. IloarotoBka 10K 0B, IPE3ECHTALIUM.
3. [ToaroroBka KypCoBBIX padoT.

Tema 2. XuMust NOBEPXHOCTH, TOHKHMX IVICHOK U TeTEPOCTPYKTYP B COBPEMEHHOM
marepuaJjiopenenun (ITK-4)

Jlexknus.
Hctopuss pa3BUTHS Haykd O TMOBepXHOCTH. HeoOwbuHbIe CBOHCTBa moBepxHOcTe. IlepecTpoeHHbIe
MOBEPXHOCTHU. JIMarHOCTHKA MOBEPXHOCTU. MeTos 3MeKTpoHHOH oke-criekTpockonuu (D0C) u audpaxun
MeJICHHBIX 37eKTpoHOoB ([IMD). Tonorpacdus noepxHoctu. [IprMeHeHNs TyHHEIBHOTO MUKPOCKOIIA
Pasmepnbie 3 dexTh, mpobiieMbl MOBEPXHOCTH U MMPUMEHUMOCTh TEPMOIMHAMHUKHN (Pa30BbIX paBHOBECHUH B
XUMUU KJIACTEPOB U HAHOYACTHII.
duznueckue MeToAbl CHHTE3a HaHodacThll. [lomydeHue ¢ NMOMONIIBI0 MOJNEKYISPHBIX IYyYKOB. MeTozasl
WCIIapEHUs-KOHICHC AU U UMITYJIbCHOTO paauoinn3a. [[ina3sMeHHO-XuMUYEeCKUl METO/.
XHWMHMUYECKHE METOAbl CUHTE3a HAHOYACTHIL: BOCCTAHOBIEHHWE M3 PACTBOPOB, 30Jb-T€lb NEPEXO,
KpuoTtexHonorus. TemmiatHelii cuHTe3. CHHTE3 B TOPUCTBIX CPEax, MUKPOIMYJIbCHIX U MULIEIUIAX.
OObpazoBaHue Ki1acTepoB MOJeKyll. DpaKTanbHble U IJIOTHOYMAKOBaHHBIE KJIACTephbl. THIBI XMMHUYECKHX
peaKIuil ¢ y4acTUEM KJIACTEPOB. 3apOKJIEHNE U POCT HAHOYACTHI] B TOMOTE€HHOM Cpelie M Ha OBEPXHOCTH
TBepaoro tena. KoomeparuBHbIE SIBIEHHMS B KOJUIEKTMBE HAHOYACTHIl; OCTBAJIBIOBO CO3PEBAHUE,
arperupoBanue U armomepanus. Kommonaasle KpUCTamibl.

IIpakTnyeckoe 3aHsATHE.
1) Metoap! Monu(pUIIMPOBAHUS TOBEPXHOCTH: U3NUECKOe (JIeTHpOBaHUE, HMOHHAS MMIUTAHTAIHS,
HaHECEHHE TOHKUX TUIEHOK U MOKPHITUI) U XUMHUYECKoe (M3MEeHEeHUE (PYHKIIMOHAIBHOTO TOKPOBA)
MOIU(UITUPOBAHUE.
2) XuMuueckoe Moau(pUIMpOBaHUE TOBEPXHOCTH. TpeOoBaHusa K Momaudukaropam. SIkopHas rpymma u
CTaOMIBHOCTh TTOBEPXHOCTHO-MOAU(PUIIUPOBAHHBIX MaTepHayIoB. [IpUBUTHIN CIION — BaXKHEHIIIMIA SJEMEHT
XUMHUYECKH MoAu(UIMpoBaHHOrO MaTepuaia. CTpoeHHe NPUBHUTHIX cloeB. PacmpeneneHue HTPUBHUTHIX
MOJIEKyJ B ciioe. [/IByMepHOCTb, MaKpOMOJEKYISPHOCTh U MOIH(PYHKIHOHAIBHOCTh MPUBHUTOTO CJIOS.
B3anMHOe BnusiHEE IPUBUTHIX MOJIEKYI.
3) XuMuyeckoe MOIU(ULIMPOBAHHWE THIPOKCUIMPOBAHHBIX HOCHUTEIEH MeTauIopraHudecKuMu
COEIMHEHMSIMU — ITyTh CUHTE3a N€TEPOr€HHbIX METAJITIOKOMIIIEKCHBIX KATaIN3aTOPOB.
4) I[IpuMeHeHne MOBEPXHOCTHO-MOAU(PUIIMPOBAHHBIX MAaTEPUAJIOB: CEJIEKTUBHBIE COPOEHTHI, KaTalu3aTOpPhl,
MOHOOOMEHHUKHU, CEHCOPBI, HATIOJTHUTEIH IJIACTMACC, CTAOUIIN3aTOPHI U T. [I.

3aganus 1J151 CAaMOCTOSITEJIbHOM PadoThlI.
1. U3yyenue yueOHOI, HAyYHON M METOAUYECKOM TUTEPaTyphl, MATEPUAJIOB MEPHUOANYECCKUX U3TAHUH C
MIPUBJICYCHUEM DJIEKTPOHHBIX CPEICTB OQUIIMATEHON, CTATUCTUYECKOM, IEPUOAMYECKON 1 HAyIHOU
uHpOpMaLNY;
2. [TonroroBka JOKIaq0B, IPE3EHTALIHI.
3. IloaroToBKa KypcoBbIX padoOT.
N3yuenue u cucremaTu3anys JONOJHUTEIbHBIX CBEICHUN IO BOIPOCAM:
1. ®uznyeckue MeTOABI CUHTE3a HaHOYacTull. [lonydyeHne ¢ IOMOIIBIO MOJIEKYJIIPHBIX ITY4YKOB.
2.Metonbl ucniapeHus-KOHICHCAMHU U UMITYJIbCHOTO PaguoIn3a.
3. [Ina3sMeHHO-XUMUYECKUI METO/.
4. Temmiatabiii cuaTe3. CHHTE3 B IOPUCTBIX CPEAax, MUKPOAIMYJIbCUSAX U MUILIEIUIAX.

Tema 3. PeaknuonHasi cnocodoHoctb u karajan3s. (IIK-4)
Jlekuus.
Karanuz. TepMoauHaMu4yecKuil acriekT AEHUCTBUS KaTaiu3aTropoB. [IpuHIMN KaTaauTUYECKOrO IEUCTBUA.
Knaccudukanums karaim3aTopoB ¥ KaTAIUTHUECKUX PEAKITUH.

Teopust POMEKYTOUHBIX COEAUHEHHMM. Teopusi aKTUBHBIX LIEHTPOB Teimopa. MynbTUIIETHAs TEOPUS
bamannuna. Teopus aktuBHBIX aHcamOnelr Kobosera. Bkiag B Teoputo karanusa PorumHckoro, bopeckona,
BonpkeHmTeliHa.



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
*  TEKyIHUHd KOHTPOJIb — 50 OamioB
*  KOHTPOIBHBIC Cpe3bl — 2 cpe3a mo 10 6amioB KaxabIid
* mpeMuasbHBIC OauTel — 20 6aioB
* OTBeT Ha ’Kk3aMeHe: He Oonee 30 6amioB

Pacripenenenre 6aioB 1mo 3aJaHusIM:

No |HazBanue tembl | @opmbl Max. Mertonuka npoBeJEHUs 3aHITUS U OIIEHKU
Te | /BHUI y4eOHOH |TEKylIero | KOI-BO
MBI paboThI KOHTpOis | Oamios
/ cpe3sl
1. Cunre3 u Ompoc 1 [IpaBuUIBEHEIN OTBET HA BOIPOC HA ceMUHApe - 1 6amn
WCCIIeZIOBaHUE
CBOICTB




BCULICULB U

HOBBIMIL Tectupos 3 Tect coctout u3 10 Bonpocos.IIpaBunsHbIx oTBeTOB 80% 1 OoMce - 3
HEOBBITHBIMIL aHue 6amna, ot 50 1o 80% - 2 Gamna, menee 50% - 1 Gait.
CBOMCTBaMU
2. Xumust Ompoc 1 [IpaBuUIBHEIN OTBET Ha BOTpocC - 1 Gamr
TIOBEPXHOCTH, | TecTHpOB 10 Tect cocrout u3 10 Bonpocos. Bonbuie 80% npaBUIbHEIX OTBETOB -3
TOHKHX IUICHOK | apgpe(kon 6amna, ot 50 1o 80% - 2, mensmre 50% - 1 6amn
u TPOJbHBI
TETEPOCTPYKTYD | i cpes)
B COBPEMCHHOM | 511111 3 I'pamoTHO cocTaBieHHas npe3eHTanus - 1 6anna, 1okuan - 1 Oama
MATEPUANIOBENE | 1 eoseprary
HUU -
3. | Peakunonnas Omnpoc 1 [IpaBunbHEI OTBET HA Bonpoc - 1 6an
CIOCOOHOCTH U Pedepar 2 IToaHOCTRIO packpeITa Tema pedepara - 1 Oamr, odpopmienue - 1
KaTaJus. GaLL
Tectupos 3 Tect coctout u3 10 Bonpocos. bonbmie 80% npaBUIbHBIX OTBETOB -3
aHue 0amna, 50-80% - 2 6anna, menbie 50% - 1 6amn
4. Xumust Ompoc 1 [IpaBunBHEIN OTBET Ha BOTpoC - 1 OGaw.
HaIMOIICKYIIAPH | Pedepar 3 I'pamMoTHO packpbiTa TeMa 3cce 2 Oamt, (GOpMYyITHPOBKA JTHYHOTO
BIX COCTTMHEHHH OTHOIICHHUS K paccMaTpuBaeMoi Teme 1 6amn
Tectupos 10 3a Kax bl TPaBMIIBHBIA OTBET -1 Oajt
aHue
5. Xumus u Ormpoc 1 [IpaBWIBHEIM OTBET HA ceMHHApe - 1 Oasl.
SHCPICTHKA | TecTHpOB 3 Tect coctout u3 10 Bonpocos. boxbme 80% npaBUIIbHBIX OTBETOB -3
aHue 6amra, 50-80% - 2 6amra, menbie 50% - 1 6amn
6. | 3enenas xumusi | Omnpoc [IpaBuibHEIH OTBET HA ceMHHApE - 1 OaT
Tectupos 3 Tect coctout u3 10 Bonmpocos. bonbme 80% npaBUiIbHBIX OTBETOB -3
aHue 6amra, 50-80% - 2 6amra, menbie 50% - 1 6amn
7. Xumus Ormpoc 1 [IpaBWIBHEIA OTBET Ha BOTPOC - 1 Oat
KUSHCHHBIX | TecTHpOB 2 Tect coctout u3 10 Bonpocos. bonbme 50% npaBUIILHBIX OTBETOB -2
1poneccos aHue 6amna, mensiie 50% - 1 Gamn
8. Xumus u Omnpoc 1 [IpaBuibHBI OTBET HA BONPOC HA ceMuHape - 1 6an
OKpYykaiolllad | TecTupos 10 I[TpaBunbpHbIe 0TBETH HA 10 Bonpocos TecTa 10 6anos
cpena aHHe(KOH
TPOJILHBI
i cpe3)
IIpaktrue 10 CTyIeHT caMOCTOSITEIIBHO MOXKET TIPEIJIOKUTh METOAUKY M TTPOBECTH
CKO€ OKCHEPUMEHT TI0 OMPEAETICHUIO KOIWYECTBEHHBIX XapaKTEePUCTHK
3a/1aHue COCTOHHSI OOBEKTOB OKpPY)KaIOIIeH Cpeasl W CHelaTh IMPaBHIbHBIC
BBIBOAEI - 8-10 GawmoB. CTymeHT 3aTpyaHSETCS B CaMOCTOSTEILHOM
BBIOOPE METOAWKH IKCIIEPUMEHTA, HO MOKET MPOBECTH AKCIIEPUMEHT
10 TPEIIOKEHHOW MeTonmuke - 5-7 6ayutoB. CTymeHT 3aTpydHSIETCS C
METOAVMKON TPOBEACHUS HWCIBITAHUA W C aHATU30M IIOJYYEHHBIX
MaHHBIX - 1-4 O6ammia. CTyIeHT HE MOXKET CaMOCTOSTECIIBHO BHIOpaTh
METOAVKY HCIIBITAHHS, TIPOBECTH IKCIIEPUMEHTEIHHOE HCIIEIOBaHHE,
caenarb BEIBOAHI - 0 O6amioB
9. IIpemMuansHBIC OaITHI 20 Pe3ynpraTuBHOE ydacTHe B IPOEKTaX, OJIMMITHA]IAX, BEICTABKaX
10. OTBeT Ha ’K3aMeHe 30 10-17 ©annoB — CTyAEGHT PacKpbUl OCHOBHBIE BOMPOCHI M 3aJaHus
OmieTa Ha OIICHKY «YJOBICTBOPUTEIHLHOY
18-24 ©annoB — CTyAEGHT PacKpbUI OCHOBHBIE BOMPOCHI M 3aJaHUs
OusieTa Ha OLIEHKY «XOPOIIOY,
25-30 6anynoB — CTYyAEHT PAacKpbll OCHOBHBIE BOMPOCH M 3aJaHuUs
OwieTa Ha OIICHKY «OTIIUYHOY.
11. Hroro 3a cemectp 100

12
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HtoroBas omeHka 1o »dKk3aMmeHy BeicTaBisieTcss B 100-0ayibHON 1mikame W B TPagUIIMOHHOMN
yerplpexOaipHol  mmikane. IlepeBon 100-OamnpHON  pEeHTHHIOBOW  OLIGHKM 1O JUCHUIUIMHE B
TPAJAUIIMOHHYIO YETHIPEXOATUTHHYIO OCYIIECTBISIETCS CISIYIOINM 00pa3oMm:

100-6annpHas cucrema Tpagunuonnas cucrema
85 - 100 GannoB OTnuyHO
70 - 84 Gannos Xoporio
50 - 69 6aiuioB YIOBIETBOPUTETHHO
Memnee 50 HeynosnerBoputenbHO

Pacripenenenne 6amioB mo KypcoBoii padore:
* MpEeACTaBIEHUE COJEP)KAaTEIbLHOM YacT — He Oosiee 55 6amios,
* odopmieHre U HHPOPMAIIMOHHOE COMPOBOXKIeHHE — HEe Oornee 20 6amios,
* 3ammTa KypcoBoi paboTel — He Oonee 25 6aos.

Pacnipenenenne 6anioB mo BumaM yueOHON pabOThI U METOIMKA HAYUCIICHHS OAJIIOB:

Max.
Ne Bup y4eoHoii paGoThl KOJI-BO Metoauka HauMc/aeHus: 6aJ110B
0aJ10B
1. |IIpencraBienue 55 41-55 GannoB — comepxaHue pabOTHl COOTBETCTBYET BBIOpAaHHOMY
coJiepXaTeabHON 4acTh HalpaBJIeHUIO TOATOTOBKH/CIIEHATBLHOCTH U TeMe paboThl, pabora

aKTyalbHa, BBIMOJHEHAa CaMOCTOSTENBHO, MMEET TBOPUYECKUH
XapakTep, OTJIMYaeTcs ONpEACJICHHOW  HOBU3HOW;  IMpOBEIEH
OOCTOSITENbHBI aHAJM3 CTEMEeHH TEOPETUYECKOTO HCCIeIOBAHUS
MpoOIeMBbl, Pa3IMYHbIX MOAXOAOB K €€ PELICHHIO, TOKa3aHO 3HAHHE
nH(OPMAITMOHHOW (TIPH HEOOXOMUMOCTH — HOPMATUBHOW) 0a3kbl,
WCTIOJIb30BaHbl aKTyalbHbIE JaHHBIE; MPOOJIeMa pacKphITa IIyOOKO U
BCECTOPOHHE, Marepuan HW3JIOKEH JIOTUYHO, TEOPETHYECKHE
MOJIOKEHUsI ~ OPTaHWYHO  CONPSDKEHBI C  NPAaKTUKOH,  JaHBI
MPaKTUUYECKHE PEKOMEHIAINHY, BBITEKAIOIIUE U3 aHAIN3a MPOOIEMBI;
NpoOBEeeH  KOJMMYECTBCHHBIM  aHamM3  MpoOJeMbl,  KOTOPBIA
MOATBEP)KAAET BBIBOABI  aBTOpa, MUIIOCTPUPYET — aKTyaJbHYIO
CUTYyalluIo, TIPUBENICHBI TaONMUIBI CPaBHEHUH, rpaduKu, AUarpamMMel,
¢dopMynbl, TOKa3bIBAIOIIME yMEHHE aBropa  (OpMaIH30BaTh
Ppe3yJIbTaThl NCCICOBAHMS;

21-40 OamnoB — coAepkaHHE pabOTHI B LEJIOM COOTBETCTBYET
BBIOpaHHOW TeMe, CTPYKTypa IJIaHa JIOTUYHA M NPOIOPLHOHAIBHA;
000OCHOBAaHHE AaKTyaJbHOCTH TEMBI MOAKPEIUIACTCS.  aHaJIH30M
CTEIIEHH TEOPETHYECKOTO HCCIICAOBAHUS MPOOIEMBI; OCHOBHBIC
MOJIOKEHHsI Pa0OTBHl PACKPBITHI Ha JOCTAaTOYHOM TEOPETHUYECKOM U
METONOJIOTHYECKOM ~ YpOBHE, Oomblas dYacTh TEOPETUUYECKUX
MOJIOKEHUH CONpPsDKEHA C MPAKTHKOW; MPAaKTUYECKHE PEKOMEHAANH
00OCHOBaHBI; BBIBOABI IO paboTe colepKaTeNbHBI U B LEIOM
COOTBETCTBYIOT IIOCTABICHHBIM 3a/1a4aM;

1-20 OammoB — WMEET MECTO ONpEACIEHHOC HECOOTBETCTBUE
cofiepxkanusi pabOTHl 3asBICHHON TeMe; HccieayeMas mpobiema B
OCHOBHOM pAaCKpbITa, HO HE OTJIMYAETCS HOBU3HOW, TEOPETUUYECKOM
IyOMHOH W apryMEHTHPOBAHHOCTHIO; BBISBICHBI HEIOYETHI B
METOJIOJIOTHUECKUX XapaKTEPUCTUKAX KYPCOBOTO UCCIEAOBAHUS;, €CTh
HapylleHUsl JIOTUKUA HU3JIOKEHUsl MaTepuaia, MOCTaBICHHBIC 3aauu
PEIICHBI HE TIOTHOCTHIO; TEOPETUICCKUE MOJIOKCHHS ¢1a00 CBsSI3aHbBI C
MPAKTHKOM, TPAKTUYECKUE PEKOMEHIANMUA HOCAT (HOPMaIbHBIN
0e3/10Ka3aTeNLHBIN XapaKTep




16-20 OGamioB — WIMPOKO IMpeAcTaBieHa OubiaHorpadus mo Teme
paboThl, B TOM YHCIE M 3apyOC)KHbIC HMCTOUHHUKH, MPUIOKEHHS K
paboTe WIUTIOCTPUPYIOT AOCTHXKCHUS aBTOpa M TMOAKPEIUIIOT €ro
BBIBOABL, OodopmiieHHE  PabOTBl  MONHOCTBIO  COOTBETCTBYET
TpeOOBaHUAM, IPEABSIBIIEMBIM K KyPCOBOMY MCCIIEIOBAHUIO;

8-15 OamnoB — NPWIOKEHHS, HCIOIb3YeMBIE B HCCICIOBAHUH,
COCTaBJICHBl TPaMOTHO, IPOCIEKHBACTCS CBS3b C MMOJOKEHUSIMH
KypCOBO#l pabOThI; CIIMCOK HCIONIB30BAaHHOM JUTEPaTypbl COCTABJICH,
cienyst 'OCTy, u B 1OCTaTOYHON Mepe COOTBETCTBYET TeMe paboThl;
UMEIOTCS ~ OTHENbHBIE HETOYHOCTH B  OQOpPMIICHHM  paboTHI
(OTCYTCTBYeT 4YacThb CCBUIOK Ha HCIIONb3yeMble HCTOYHHMKH, €CTh
OT/CIbHBIE CTUIMCTHYECKUE, TpaMMaTrieckue u opdorpaduueckue
OIITUOKH);

1-7 6amnoB — B paboTe HE MOJHOCTHIO HCITOJIb30BaHA HEOOXOmMMMast
IUISL PACKPBITHS TEMBl HAay4HAs JUTEpaTrypa, MHOOPMAIIMOHHBIC 0a3bl
JMAHHBIX, a TaK)Ke MaTepHalbl MCCICAOBAHHM, OMOMHOTpadudeCKumit
CIHMCOK 0(OPMIICH HEBEPHO; COEPKaHUE IPMIIOKEHUN HE OTpa)aer
pelieHus  IOCTABJICHHBIX 3afad  (OTCYTCTBYIOT — HEOOXOIMMBIE
IPUIOKEHUs);  MMEIOTCS ~ MHOTOYHUCICHHbIE  HETOYHOCTH B
odopMIIeHUHN pabOTHI

19-25 GamioB — 3amuUTa OTINYAETCS TMOJHOTOH PACKpPBITUS TEMBI U
MIPEJCTaBIECHUS MOMYyYEHHBIX PE3yJAbTaTOB; CTYACHT NEMOHCTPHUPYET
YBEPEHHOCTh M YOEAWUTENLHOCTh MaHEphl BBICTYIUICHHUS; CTUIb M
IPaMOTHOCTb PE€YM  COOTBETCTBYIOT KyJAbType MpEICTaBICHUSA
pe3yAbTaTOB HAYYHOI'O HMCCIENOBaHMS;, OTBETHl Ha JONOJIHUTEIbHBIC
BOIPOCHI XapaKTEPU3YIOTCS KPaTKOCTBIO U apTyMEHTUPOBAHHOCTHIO;
10-18 GammoB — CTPYKTypa W PEMIAMEHT BBICTYIUICHHS B IIEIIOM
COOJIIOJICHBI; 3aIlUTa COIPOBOXKIAETCS TPAMMATUIECKH NPaBUIIbHOIA,
SMOLMOHAJILHON Peublo; CTYACHT MOJAEP)KUBAET XOPOIINH KOHTAKT C
ayAUTOpHEN; OTMEYaeTCsl TBOPUECKHUM MOAX0 B IIOATOTOBKE OOBEKTOB
HalIIAHOCTH IIPE3€HTALMM; JIONIOJHUTENIBHBIE BOIPOCH! BBI3BIBAIOT
HEKOTOpBIE 3aTPYIHEHHUS;

1-9 6amIoB — CTYOEHT IEMOHCTPUPYET HEBBHICOKOE KaueCTBO YCTHOTO
JOKJIaa; TOCTYMHOCTb M OOPa3HOCTh MPEACTABICHUS MPOIEIaHHON
paboThI U TMOMYYSHHBIX PE3YJAbTaTOB BHI3BIBAET BOIPOCH]; OTMEYAETCS
YaCTHYHOE HECOOTBETCTBHE IPE3ECHTALMU COJAEPKAHUIO KypCOBOTO
WCCIIeIOBAaHUS; IN3aiiH BU3yaJbHON HHTEPIIPETALIH MPEACTABICHHON
paboThI 3aTPyAHSET €€ BOCIPUSATHE

2. |OdopmiieHue u 20
MHPOPMAIIIOHHOE
COIIPOBOXKIICHHE
3. |3ammra KypcoBoi paboThI 25
HUTOI'O: 100

HroroBast omeHka mo KypcoBoil pabote BbicTaBisiercs B 100-OaqmpHON IIKajge W B TPaJAUIMOHHOMN

yeThlpexOauibHOM  mikane. IlepeBon

100-6amapHOM  PEUTHHTOBOM OIEHKH 10 JUCIUIUIMHE B

TPAAULIMOHHYIO YEThIPEXOaJUIbHYIO OCYLIECTBIISIETCS CIEIYIOIINM 00pa3oMm:

100-6ayuipHasA cucTeMa TpanuimonHas cucteMa
85 - 100 6anmoB OtnuyHO
70 - 84 6anmoB Xoporto
50 - 69 Gannos YIOBIETBOPUTEIBEHO
Menee 50 HeynosnerBopurenbHo

4.2 TunoBsie OLIEHOYHBIE CPEACTBA TEKYILIETO KOHTPOJIS

3allMTa NMpe3cHTAaluu

Tema 2. Xumusi HOBEpXHOCTH, TOHKUX IJIEHOK U TETEPOCTPYKTYP B COBPEMEHHOM MaTepHalOBEICHUN
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1. ®usnveckue MeTobl CUHTE3a HaHovacTHIl. [lonyueHre ¢ MOMOLIBI0 MOJIEKYISPHBIX MTYYKOB.
2.Metonbl ucniapeHus-KOHICHCAMY 1 UMITYJIbCHOTO PaguoIn3a.
3. [Ina3sMeHHO-XUMUYECKUI METO/.
4. Temmnarabiii cuaTe3. CHHTE3 B IOPUCTHIX CPEaX, MUKPOAIMYJIbCUSAX U MUILIEIIIAX.

Omnpoc

Tema 1. CuHTe3 U Hcciie0BaHUE CBOICTB BEIIECTB C HOBBIMU HEOOBIYHBIMH CBOMCTBAMHU
1) MeTonbl ananu3a moBepXHOCTH U HaHOYACTUI. OCOOCHHOCTH aHAJIM3a BBICOKOIUCTIEPCHBIX CUCTEM,
JOKAJIbHOCTh. DU3HKO-XUMUYECKask AMATHOCTHKA HaHOYaCTHIL. [IprHIMITEI MOPOTOTHYECKOH
XapaKTepU3alUy HAHOYACTULl METOJaMU JJIEKTPOHHOM, ABTOMOHHOW, TYHHEJIbHOW U aTOMHO-CHUJIOBOM
MHKPOCKOITHH.
2) CrpoeHue HAaHOYACTHUL] PA3TUYHON IPUPObI ((ha30BbIe, MULICIUISIPHBIC, BEe3UKYIbI). OmnpeneneHue
COCTaBa U CTPYKTYPbI OTAEIIBHON HAHOYACTHULBI; JIEKTPOHHAS MHKPOCKOIIHS BBICOKOTO pa3pelIeHus,
AIIEKTPOHHO-30HIOBBIC METOBI aHAIHM3a. MeToIbl KoJile0aTeTbHOM CIIEKTPOCKOTTMU. MeTOobI C
HCIIOJIb30BAaHUEM CHUHXPOTPOHHOIO U3NYyUYECHHUSI. DILTUTICOMETPHSL.

3) HanouacTuIel Kak MHTPEIUEHTH ()YHKIMOHAJIBHBIX MAaT€pHaIOB; HAHOKOMIIO3UTHI U HAHOOJIOYHBIE
KOHCTPYKLIMOHHBIE MaTepHUaJIbl. MarHUTHBIE MAaTEPUAIIbI, SUCUKHU AMATUH. TepMO3IEKTpUYECKUE
npeoOpaszoBaten. ONTOAIEKTPUYECKUE TPeodpa3oBaTeu.

4) IlpuHLHMIIBI UCTIONB30BAHUSI HAHOYACTHUII B MeAuIIMHE. HaHOYaCcTUIIBI KaK MOMIOTAHTBl U MUTPAHTHI B
OKpYXarolen cpene. XuMusi aTMocpepHbIX HaHOoYacTuIl. Kartanmu3aTopsl u cOpOSHTHI HAa OCHOBE
YABTPAIUCIIEPCHBIX BEIIECTB: crieln(UKa UX TMONy4YeHUs U GYHKIIMOHUPOBAHUSI.

Tema 2. Xumus NOBEpXHOCTH, TOHKUX IUIEHOK U FE€TEPOCTPYKTYP B COBPEMEHHOM MaTe€pHaIOBENCHAN
Mertoasl Moau(UIIMPOBaHUS TOBEPXHOCTHU: (PU3NUYECKOE (JIETUPOBAHNE, NOHHASI UMILIAHTALIMs, HAHECEHHUE
TOHKHX IIJICHOK U TMIOKPBITHI) 1 XUMHYECKOe (M3MeHEHHE (DYHKIIMOHATIBLHOTO MMOKPOBA) MOJU(PHUIIMPOBAHHE.
1) Xumuueckoe MoauduIupoBaHue NOBEpXHOCTU. TpeboBanus k Moaudukaropam. SIkopHas
rpyImmna u cTabuIbHOCTh OBEPXHOCTHO-MOAM(PUIIMPOBAHHBIX MaTepraioB. [IpUBUTHII clloi — BaKHEUIINIA
ANIEMEHT XUMHUYECKH MoIuduIrpoBaHHoro Mmarepuana. CTpoeHHe NPUBHUTHIX cloeB. Pacmpenenenue
MIPUBUTBIX MOJIEKYJ B cjioe. JByMEpHOCTb, MaKpOMOJIEKYISIPHOCTh U MOIH(PYHKIIMOHAIBHOCTD TPUBUTOTO
ciosi. BzauMHoe BIUsIHUE IPUBUTHIX MOJIEKYJI.

2) XuMuueckoe MOAU(UIIMPOBAHNE THIPOKCHIIMPOBAHHBIX HOCUTEIECH METaIOpraHnYeCKUMH
COEIMHEHUSAMH — IIyTh CUHTE3a T€TEPOr€HHBIX METANIOKOMIUIEKCHBIX KaTalu3aTopoB.

3) [IpumeHeHne MOBEPXHOCTHO-MOAU(PHUIIMPOBAHHBIX MAaTEPHATIOB: CEJICKTHBHbBIE COPOCHTHI,
KaTaJln3aTopbl, HOHOOOMEHHUKH, CEHCOPHI, HATOJHUTENHN TUIACTMACC, CTA0MIN3ATOPHI U T. 1.

Tema 3. PeakiionHast cnocOOHOCTDh M KaTajns.
OO1u1re MPUHIUIBI TIPUTOTOBIICHHS KaTaJIn3aTOPOB.

1) BrusiHue yciioBuii mpUTrOTOBICHUS Ha (PU3UKO-XMMHUUYECKUE CBOMCTBA METAJUTMYECKUX
KaTaJIu3aTopoB.

2) CrniocoObl HaHEeCeHUs! aKTUBHOTO KOMITIOHEHTA Ha HOCUTENb (METObI IPOMUTKHU, OCAKICHUS,
WOHHBIN OOMEH U 1p.).

3) Cnioco6s1 MOAM(HUKAIIMKA U IPOMOTHPOBAHUS KaTaIHU3aTOPOB.

4) Tunsl HaHOKaTanU3aTopoB. [loyyeHne HaHOKaTaIU3aTOPOB.

5) Oco0OEHHOCTH KaTaIrM3a Ha HAHOYACTHUIIAX U IIEOJIUTaX.

6) dotokaranu3 u porokaranuzaropsl. [Ilpumenenue.

7) [IpuMeHeHne HaHOKaTaInu3a

Tema 4. XuMusi HAAMOJIEKYISPHBIX COCTMHEHUN
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1. Heonmutsl. Tomonorus kapkacos. L{eonuThl ¢ HU3KUM WU CpeAHUM cooTHomeHueM Si/Al (<5)u ¢
BBICOKMM cooTHomeHueM Si/Al (> 5). MonekymnspHbIe cuTa, IIEOCHIIBI UIH MMOPOCUIIBIMU. PONb 11€0IUTOB 1
[IEOTUTHBIX MaTEPHUATIOB B IIPOMBITINIEHHOCTH.

2. O6mactu TNPUMEHEHHsI  CYNPaMOJICKYJSIPHBIX — coenuHeHuid.  I[lepcriekTMBHBIE MaTepuanbl s
3aXOpPOHEHHUSl  PAJMOAKTHUBHBIX OTXOIOB M  JIGKAPCTBEHHBIX IpPENapaTtoB HOBOTO  IOKOJEHHS.
TepmoanexTpuueckue marepuainsl. [lomynpoBonHukoBble kiaTparhl. CympaMoneKylspHas 3JIEKTPOHHKA.
WNHTepkanupoBaHHBINM rpaduT, TEPMOPACIIMPEHHBIN TpaduT.

3. Kammkcapensl u kykypoutypwibl. OOmue onpeneneHus. Crpoenue. Homenkmarypa. CunTes.
[IpumeHeHne KaauKcapeHoB.

4. Porokcanbl u kareHaHbl.O0mue Bompockl. Onpenenenns. Ucropust Borpoca. KareHaHbl U pOTOKCAHBI.
Homenxknarypa. Karenansl B ipupoe.

5. TeMmaTHBIA CUHTES.

6. buonoruueckue (nmpuponHble) MoJyeKyaspHble MamuHbl. AT®-cuHTaza. «MoneKynsapHbI pOTOP».
JKryTuk Kak MOJEKYIsipHas MallllHa.

7. CHHTETMYECKHE MOJEKYISIpHbIE MalIMHBl. XHMHUYECKH YIPABISEMbIE MOJIEKYJSPHBIE YEITHOKH H
HaHOMU(MTEL. MoOJNEKyIspHblE YETHOKM Ha COJHEYHOM »HHepruu.  MOJeKynsipHble  IpOTMEIUIEpHI.
MonekynsipHble THHLIETHL. MoJeKyIsipHble pOOOTHI.

8. Hogeiimmme JOCTHKEHUS B CO3TaHUN MOJICKYJISIPHBIX MAIIUH U B KOHCTPYUPOBAHUHU CYIPaMOJICKYISIPHBIX
a”HcaMOIIen.

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.
TexHOITOrMYECKHE XapaKTCPUCTUKMU.

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

3) [lepcrieKTHBBI TPUMEHEHHUS TOIITUBHBIX 3JIEMEHTOB.

Tema 6. 3eneHas XUMusA
. Ponb «3eneHoit xumMuu B COBpEMEHHOM MUDPE»
. [IpunHIUIIBI «3€IEHON XUMUN.
. OCHOBHBIE HaNpaBJICHUsI B pa3BUTUU TEXHOJIOTUHN «3eIEHON XUMUN

A W N =

. OMH 13 NPUHIIMIIOB 3€JIEHOW XUMHH — aTOMHas 3((HEKTUBHOCTb.

Tema 7. XuMus 5KU3HEHHBIX MPOLIECCOB
. (hoTOCHHTE3, CHHTE3 TIIMKOTEHA, )KUPOB U Oeka
. 3yuenue cTpyKTypsl U GYHKIMI HyKIEHMHOBBIX KUCIIOT. PacimmdpoBka reHeTH4eCKOro Kosa.

1

2

3. Perymsinus KJI€TOYHOTO METab0IM3Ma BHEITHUMHU (haKTOPaMH.
4. I'opmonsbl. ['opMoHanbHast peryasnus AeITeIbHOCTH TOPMOHOB.
5

B03MOXHOCTH MOAETMPOBAHUS HEKOTOPHIX OHONIOTMYECKUX (YHKIMA B HEKUBBIX XHMHUYECKHX
CUCTEMaX.

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

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

4. DneKTpOXMMHUYECKHE METObI KOHTPOJISL OKPY’KAIOLIEH CPEbl.

5. XuMH4Y€CKHE METOJIbI ONPEICICHUS] TOKCUYHOCTH BOJI. OCHOBHBIE aHAJTUTUYECKHUE MPOLECChl. MeTo bl
MpoOOMOTOTOBKY U M3MEepeHUM. [IpUHITNTIBI TEHCTBUST aHATTU3aTOPOB.

6. AHanUTUYECKHE METObI KOHTPOJIS MPOIIECCOB B OTKPBITHIX BojoeMax. OnpeneneHue KUciopoia B
OMONIOrMYecKUX cucTeMax. MeToibl MOHUTOPUHTA U CEHCOPBI.



IIpakTnyeckoe 3aaHue

Tema 8. XuMus u okpykaromias cpeaa

DKCHepuMEHTaJIbHAs OLIEHKA KauyecTBa 00bEKTOBOKPYKAI03€H Cpe/Ibl HIEKTPOXUMUYECKUMHI METOAAMU 110
COIVIACOBAHHIO NIPENIOAABATENS U CTY/IECHTA.

Pedepar

Tema 3. PeakiionHast cnocOOHOCTDh M KaTajns.

—

. Karanuzarops! mporieccoB HedTenepepaboTKH.

[\

. Karanuzaropsl cunTe3a Ha ocHoBe CO u H2.

(98]

. Katanurnuecknii kpekuHr. @U3NKo-XMMHUECKHE OCHOBBI ITpoLecca. ChIpbe U 1ENIEBBIE MPOTYKTHI

Tema 4. Xumus HaZAMOJIEKYJIIPHBIX COEAMHEHUN
. MeTosp! uccie[oBaHus CYTIPaMOJICKYISIPHBIX aHCaMOJIeH.
. CympamonekyinspHas xumus B IHTepHeTe.
. KoHnenmnusa TOKCUKOJIOrHYeCKUX UCCIICIOBAHUMI.

W N =

. HCHTpBI HaHOTexHoaoruu B Poccum: HaITpaBJICHUSA pa60TBI 1 JOCTHIXKXCHUS.
TecrupoBanue

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

2. OT yero 3aBUCAT CBOMCTBA CJIOXHBIX OKCHIOB, KOTOPbIE MO3BOJISIIOT LIE€JICHANPABICHHO BIUSATh HA UX
LIeJIEBBIE MapamMeTphl?

cocraBa
CTPYKTYPBI

ne(HEKTHOM CTPYKTYPhI
BCE BEpHO

3. Kakue Ha3bpIBatoTCsl MaTepuajbl, KOTOPblE UMEIOT JOCTATOYHO Y3KYyIO METII0 TMCTepe3uca, OHU MOTYT
OBITh HCIIOJIb30BaHbl B YCTPOWCTBaX, Iie TpeOyeTcsi ObICTpOE yNpaBiIeHHE CUTHAJIOM MPU MHUHUMAJIbHBIX
3arparax SHeprun?

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

4. B ciydae COBIQIAOMIHX 110 HAMTPABICHUIO CTMHOBBIX MOMEHTOB KOMITOHEHTOB KPUCTAJUTHYECKOM
penieTKu MaTepuai ooaaaaer .....7

a) peppOMarHUTHHIMUA CBOMCTBAMH

b) HAMarHMYEHHOCTHIO

C) CIOCOOHOCTHIO MIOBOPAYMBATH TNIOCKOCTh MOJISIPU3AIIAN
d) Bce BepHO

17
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5.V cerHeroseKTpuyecKuX MaTepraaoB HaOmonaeTcs?
a) IOMEHHOE CTPOCHHE

b) oTCyTCTBYeT CITIOHTaHHAS MOJISIPU3AITUS

C) BEpHO a,b

d) HeT mpaBUIILHOTO OTBETA

6. Kakoii >dekT nposBisercs Npu HAJIOKEHUH BHEIIHET0 MAarHUTHOTO IIOJIA, HAlpaBlI€HHE KOTOPOTO
COBIMAJIa€T ¢ BEKTOPOM MAarHMUTHOTO MOMEHTA KPUCTAIJIMYECKON pEeHIeTKH MaTepuaia, YTO HCIOJIb3yeTCs
IUIS CO3JAaHUS YCTPOMCTB BU3yalu3allMu M300pakeHUsS MOIYISITOPOB M MarHUTOONTHYECKUX 3aTBOPOB,
HanpUMep IS JIa3epHBIX MpUOOpOB?

a) Oupuko depmu

b) Bonedranr [Taynu

c) dapanes.

d) Xomra

UYrto npencraBieHo HA PUCYHKE?

3aBUCUMOCTh HAMAarHUYEHHOCTH HACBIIIEHUS
TemmneparypHas 3aBUCUMOCTb 3JIEKTPONPOBOAHOCTH
BEPHO a,b

HET MPaBUIILHOTO OTBETA

8.Kakue CcyiiecTByloT Apyrue rpynmbl MaT€pUaioB, UCIOJIb3YEMbIX B 3JIEKTPOHHON TEXHUKE?
a) JIEKTpOHarpeBareIbHbIe

b) kaTanuTHYECKHE U AIICKTPOIHBIC

C) MIOPUCTHIE

d) Bce BepHO

9.YeMm OTIMYAIOTCS IPYT OT APYTa MbE303JICKTPUICCKHE U CETHETOICKTPUICCKIE MaTePHAIIbI?
a) OT HANpPsHKEHHOCTH BHELTHETO SJICKTPUYECKOTO MO

b) TeM, 9TO y MEPBBIX OTCYTCTBYET CIIOHTAHHAS TIOJISIPU3ALIHSI

C) OT TEMIIEPATypBI

d) OT 27E€KTPOMAarHUTHBIX MOJCH

10. 14. I'me ucnonb3yrorcs ZnS:CuCl; Zn2Si04:Mn; CsJ:Na, WO3; Nb205:Agl, Y203S:Eu?
a) MHOYLMPYIOIUE YCTPOUCTBa

b) onTuueckue ycTponcTBa OTpaKEHUS

C) BEpHO a,b

d)uer BepHOTO OTBETA

11.B gem 3akitogyaeTcsa npupoaa MarHeTu3ma TBEpAbIX Tei?

BO B3aUMOJICHCTBUHU MEXIY CO00I CTMHOBBIX MOMEHTOB AJIEKTPOHOB ()epPPOMATHUTHBIX HOHOB U aTOMOB B
CTPYKTYypE MarepuasoB

BO BBaHMOHCﬁCTBHH MAarauMTHBIX MOMCHTOB MaTcpuaia U 3JICKTPOMArHUTHBIX CBCTOBBIX KOHe6aHI/Iﬁ

B COBIIQ/ICHUU C BEKTOPOM MarHUTHOTO MOMEHTA KPUCTAJUIMYECKON PelIeTKH MaTepuaia

BCE BEPHO

12.CymiecTBylOT W Jpyrue TpyIIbl MaTepUalioB, HCIOJNb3yeMbIX B 3JEKTPOHHOW TexHuke. K Hum
OTHOCSITCS:

SJICKTPOHAIrpeBATCIbHBIC



KaTaTUTUYECKUE U DTICKTPOIHBIE
MIOPHUCTHIC
BCE BEpHO

13.Kakoii oTHOW M3 BaXKHEHIIMX XapaKTEPUCTUK MArHUTHBIX MaTEpHUasoB SIBJISICTCS, IPU KOTOPOHM 3a CUET
TEIUIOBOTO  JIBIKEHUS] TMPOUCXOAUT pPAa3pylIeHWE OpUEHTAIlMM MAarHUTHBIX JOMEHOB U BEILECTBO
MPAKTUYECKH TEPSET CBOIO HAMAarHUYEHHOCTh?

a) remneparypa Kropu

b) MarHUTOCTPUKIIMOHHBIN AP HEeKT

C) U3MEHEHHE TEOMETPUYECKUX Pa3MEPOB 0ObEKTOB
d) Bce BepHO

14.K KOHCTPYKIIMOHHBIM MaTepuraiaM OTHOCATCS?

a) PA3JINIHBIC CUJIMKATBI, aJTIOMOCHUJIMKATHI

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

¢) opcTeput, BOITACTOHUT, aHOPTHUT, IIEJIb3UAH, IEPUKIIA3, KOPIUCPUT
d) Bce BepHO

15.0t1 yero 3aBucut 3HaueHue dpdexra Dapages?

OT JJIMHBI BOJIHBI CB€TA U YMCHBIIACTCA C €€ YMCHBIIICHUCM
OT HAIPSHKEHHOCTH BHEITHETO MAarHUTHOTO TIOJISI

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

Tema 2. Xumus MoBEpXHOCTH, TOHKUX TUICHOK M TETEPOCTPYKTYP B COBPEMEHHOM MaTepUaIOBEIACHUN
1.Yto0 Takoe xaranus?

a) MU3MEHEHHE CKOPOCTHM XHMUYECKOW peaklUWu MpH BO3JIEHCTBUU BEIIECTB (KaTajlu3aTOpOB), KOTOPHIE
Y4acTBYIOT B pEaKIIUU, HO HE BXOJAT B COCTAB MPOTYKTOB

0) M3MEHEHHE CKOPOCTH XMMHYECKOM PEaKIMH TPU BO3JICHCTBHHM BEIIECTB (MHTHUOWTOPOB), KOTOPHIE
YYacTBYIOT B PEaKIMH, HO HE BXOMAT B COCTaB MPOJYKTOB

B) IPOLIECC B3aUMOJICHCTBUS BEIIECTB JIPYT C IPYTOM ¢ 00pa30BaHUEM OCaJKa, BHIJICIIEHUE Ta3a WU BOZbI
I') OKUCIIMUTEIBHO - BOCCTAHOBUTENBHBIN MPOLIECC

2. Yto xapakTepHO AJid KaTaiauzaropa’?

a) HE HAXOJUTCS B CTEXMOMETPUUYECKUX OTHOLICHUSIX C IPOAYKTaMU

0) pereHepupyeTcs ociie KaX10T0 HUKJIa TPEBPaIeHHs] pEareHTOB B MPOTYKTHI

B) BEpHO a U O

I') HE pereHepupyeTcs Mocie KakJI0ro HUKJIIa MPeBpaIleHNs PEareHTOB B MPOAYKThI

3. Yckopsitoliee IefiCTBHE pacTBOPUTENIS HA PEAKIIMIO B PACTBOpPaX OOBIYHO HE OTHOCST K KaTalu3y Ha TOM
OCHOBaHUH, YTO...

a) KOJIIMYECTBO PACTBOPHUTENS, KaK NpPaBWUIO, 3HAYUTEIHHO IMPEBHIINIAET KOJIMYECTBO PACTBOPEHHBIX
pearupyromux BeIecTs

0) KOJMYECTBO pACTBOPUTEINSA, Kak MPaBWJIO, 3HAYUTEIBHO MEHbIIE KOJIMYECTBA PACTBOPEHHBIX
pearupyromux BeecTs

B) KOJINYECTBO PACTBOPUTEIIS COUBMEPHUMO C KOJIMYECTBOM PACTBOPEHHBIX PEarupyromux BEIIeCcTB

') IMEET MECTO OT XapaKTepa MPOTEKaroIIero npouecca

4. Kem ObLJ1 BBEJICH TEPMUH «KaTaIu3»?

a) U. bepuemnycom

6) Kinaycom ¢on Knurunnrom

B) JI>xoynb-Jleniom

r) Jlxozaiis Yumnapaom I'noé6com

5. Ilpy roMOT€HHOM KaTajau3e:
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a) KaTajuM3arop M peardpyrolue BeIIeCTBA HAXOAATCS B OAHOW (a3e B MOJEKYISPHO-IAUCIIEPCHOM
COCTOSIHUU

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

B) Karanau3atop oOpasyeT caMOCTOATENbHYIO (pa3dy, OTAENCHHYIO TpaHUIe pasznena oT (asbl, B KOTOPOH
HAXOJATCSl pPearupyroLre BelecTna

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

a) KaTajuM3arop M peardpyrolue BeIIeCTBA HAXOAATCS B OAHOM (a3e B MOJEKYISPHO-IAUCIIEPCHOM
COCTOSIHUU

0) KaTalm3aTop M pearupyroliue BeIIecTBa HAXOAATCS B PasHbIX (hazax B MOJEKYISPHO-TUCTIEPCHOM
COCTOSIHUH

B) Karaju3arop oOpa3yeT caMOCTOATENbHYIO (pa3dy, OTAENCHHYIO TpaHUIe pas3nena oT (asbl, B KOTOPOH
HAXOJATCSl PearupyroLre BelecTna

I') KaTaJu3aTop U pearupyromire BelecTBa HaXoITCsl B OMHON (a3e B MOJICKYISIPHOM COCTOSTHUM
7. 15 reTeporeHHO-TrOMOT€HHOTO KaTajau3a XapaKTepHO:

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

0) KaTalu3aTop M pearupyroliue BeIIecTBa HAXOAATCS B PasHbIX (hazax B MOJEKYISPHO-TUCTIEPCHOM
COCTOSIHUHU

B) peakiusl HAYMHACTCS Ha MOBEPXHOCTH TBEPOTO KaTajau3aropa, a 3aTeM IpoJoKaeTcs B 00beMe

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

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

a) BEIIECTBA, 100aBICHNE KOTOPBIX K KaTaJln3aTopy B MaJbIX KOJHUECTBaX (MPOLIEHTHI MIIU JI0JIU TPOLICHTA)
YBEJIMYUBACT €TO AKTUBHOCTb, CEJIEKTUBHOCTD WJIM YCTOWYHBOCTh

0) BemecTBa, 700aBIeHHE KOTOPBIX K KaTaJIN3aTOPy B MAJIBIX KOJTMYECTBAX (MIPOLEHTHI WM JOJIH MPOIICHTA)
YMEHBIIAET €r0 aKTUBHOCTb, CEJIEKTUBHOCTb WJIH YCTOWUNBOCTD

B) 3TO U €CTh CaM KaTajau3arop, KOTOPBIA MPUMEHUM UCKITIOYUTEIHHO B IPOMBIIIICHHBIX YCIOBUAX

T') HET BEPHOTO OTBETA

9. K 001mum 3aKOHOMEPHOCTSAM KaTajiu3a OTHOCSAT:

a) BCE KaTAIUTUYECKHE PEAKINH - CAaMOIIPOU3BOJIbHBIC MPOIECCH, T. €. MPOTEKAIOT B HAIIPABICHUH YOBLIH
sHeprun ['mb0ca cucreMbl

0) KaTraiaM3aTop HE CMEMIACT IOJIOKEHUS PAaBHOBECHS XMMUYECKON PEaKLUH, €CIIM HE CYUTATh €r0 BIUSHUS
Ha KO3 GHUIMEHT aKTHBHOCTH PEArHpyIOIINX BEIIECTB B PACTBOPAxX

B) BEPHO TOJIKO a U O

) BOJM3U OT pPaBHOBECHSI OJMH U TOT K€ KaTaau3aTop 3aMeIsIeT MPSMYI0 U OOpaTHYIO PEaKIuu B paBHOUN
CTEIEHU

10. Oneprus aktuBauuu E kaTanuTUuyeckou peakuuy . ...

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

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

B) cHkeHue E obecnieunBaeT yCKOpeHHEe KaTaJIUTUYECKUX PEAKIUi 10 CPAaBHEHMIO ¢ HEKATATUTUYECKUMHU
r) yBenmuuenune E oOecreumBaer 3amelUIeHME  KATAJIWTHUYECKUX PEAKIMHA 1O CPaBHEHUIO C
HEKaTaJIUTUIECKUMU

11. lns Oumonekynsipaoit peakuuu A + B ® C + D cranuiiHplii MEXaHU3M MOXET OCYIIECTBISTHCS TI0
cXeMme:

a) A+ K® AK

0) AK+B®K +C+D

B) AK® B + K

') BEpHO TOJIBKO a U O

12. Bonbiiast CKOpOCTh KaTaTUTHYECKON pEeaKIui MOXKET OBITh O0YCIIOBIICHA:
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a) CHIDKEHHMEM SHEPrUM aKTUBALIUK BCIIEACTBUE MPOTEKAHUS PEAKLIUU 110 HOBOMY MEXaHU3MY
0) oCyIIEeCTBICHHEM TI0J] ICCTBUEM KaTaju3aTopa IEMHOr0 MEXaHu3Ma PeaKIuu

B) cHIWXeHHeM E, kotopas oOecreunmBaeT yCKOpEHHE KAaTAIUTHYECKHX pEaKUud IO CpPaBHEHHIO C
HEKaTaJIUTUYECCKUMHU

) BEpHO a U O
13. TunuYHBIMH KaTalu3aTopaMH JUIS KaTAIUTHYECKUX IPOIECCOB, OOYCIOBICHHBIC IEPEHOCOM
9JICKTPOHA, SBIISIOTCS:

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

0) mmmuuenu (Fe304, CuCr204)

B) cynbuasl (MoS2, WS2)

I') IepeXOAHbIE METAIJIBl M UX COCIUHEHUS

14. Mo5+ + 02 ® Mo6+ + 02; O2 + CnHm ® npoaykTt. YTo mpeACTaBIeHO Ha CXEME PEeaKIUn?

a) OJIHODJICKTPOHHBIM IEpexol, CONPOBOXKAAIOUIUICS 00pa3oBaHUEM CBOOOTHBIX pAIHKaJOB, Jajee
YYaCTBYIOIIUX B PEAKIIHH

0) OKHCIMTEIbHO-BOCCTAHOBUTENBHBIN KaTajll3 ¢ MHOTOAIEKTPOHHBIM MEXaHU3MOM

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

) BEpHO a U O

15. YUto xapakTepHO ISl KaTaJin3a B MPOMBIIUIEHHOCTH?

a) HECMOTPsI Ha TIOSIBJICHNE HOBBIX CIIOCOOOB aKTHUBAIIMH MOJIEKYII, KaTaJlM3 OCTAETCS] OCHOBOM XUMHUECKUX
MIPOM3BOJICTB

0) OTHOCHTEINIbHAS JIOJIS KaTaIUTUYEeCKHX TporeccoB cocTabisieT 80-90% u mpopomkaer Bo3pacTarh

B) BepHO a U O

I') B HEOPraHMYECKOM CHHTE3€ BaKHEMIINMU KaTAIUTUYECKUMU IIPOLECCAMU SIBIISIFOTCS IIPOU3BOJCTBO
H2SiO3 u HF

Tema 3. PeakuioHHasi CHOCOOHOCTD U KaTallu3.
1.YT0 Takoe karanuz?
a) MU3MEHEHHME CKOPOCTHM XHMUYECKOW peaklUWu MpH BO3JIEHCTBUU BEIIECTB (KaTajlu3aTOpOB), KOTOPHIE
Y4acTBYIOT B pEaKIIUU, HO HE BXOJST B COCTAB MPOTYKTOB
0) M3MEHEHHE CKOPOCTH XMMHYECKOW PEaKIMH TPU BO3JICHCTBHHM BEIIECTB (MHTHUOWTOPOB), KOTOPHIE
Y4acTBYIOT B pEaKIIUU, HO HE BXOJST B COCTAB MPOTYKTOB
B) IPOLIECC B3aUMOJICHCTBUS BEIIECTB JIPYT C IPYTOM ¢ 00pa30BaHUEM OCaJKa, BHIJICIICHUE Ta3a WU BOZbI
T') OKUCITHUTEIHHO - BOCCTAHOBUTEBHBIN MPOIIECC
2. Yto xapakTepHO AJid KaTaiauzaropa’?
a) HEe HAXOJUTCS B CTEXMOMETPHUECKHIX OTHOIICHUSAX C MTPOAYKTAMU
0) pereHepupyeTcs Iocie KaXI0To HUKJIa TPEBPaIeHHs] pEareHTOB B MPOTYKThHI
B) BEpHO a U O
I') HE pereHepupyeTcs Mocie KakJI0ro HUKJIIa MPeBpaIleHNs PEareHTOB B MPOAYKThI

3. Yckopsitoliee 1efiCTBHE pacTBOPUTENISE HA PEAKIIMIO B PACTBOpPaX OOBIYHO HE OTHOCHT K KaTalu3y Ha TOM
OCHOBaHUH, YTO...

a) KOJIIMYECTBO PACTBOPHUTENS, KaK MPaBWUIO, 3HAYUTEIHHO IMPEBHINIAET KOJIMYECTBO PACTBOPEHHBIX
pearupyromux BeIecTs

0) KOJMYECTBO pACTBOPUTEINSA, Kak MPaBWJIO, 3HAYUTEIBHO MEHbIIE KOJIMYECTBA PACTBOPEHHBIX
pearupyromux BeIecTs

B) KOJINUECTBO PACTBOPUTEIIS COUBMEPHUMO C KOJIUYECTBOM PACTBOPEHHBIX PEarupyromnx BEIIeCcTB

') IMEET MECTO OT XapaKTepa MPOTEKaloIIero npouecca

4. Kem ObLJ1 BBEJICH TEPMUH «KaTaIU3»?

a) U. bepuemnycom

6) Kinaycom ¢on Knurunnrom

B) JI>xoynb-Jleniom
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r) Jlxozaiis Yumunapaom ['noé6com
5. Ilpy roMOT€HHOM KaTajau3e:

a) KaTajuu3arop M peardpyrolue BeIIEeCTBA HAXOAATCS B OAHOM (a3e B MOJEKYISIPHO-IAUCIIEPCHOM
COCTOSIHUU

0) Katalu3aTop M pearupyroliue BeIIecTBa HAXOAATCS B PasHbIX (hazax B MOJEKYISPHO-TUCIIEPCHOM
COCTOSIHUH

B) Karanu3atop oOpa3yeT caMOCTOATENbHYIO (pa3dy, OTAENCHHYIO TIpaHUIed pas3nena oT (asbl, B KOTOPOM
HAaXOJATCSl pPearupyroLie BelecTna

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

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

0) Katalu3aTop M pearupyloliyue BeIIecTBa HAXOAATCS B PasHbIX (hazax B MOJEKYISPHO-IUCIIEPCHOM
COCTOSIHUH

B) Karanau3atop oOpa3yeT caMOCTOATENbHYIO (pa3y, OTAENCHHYIO TpaHUIe pasznena oT (asbl, B KOTOPOH
HAXOJATCSl pearupyroLre BelecTna

I') KaTaJlu3aTop U pearupyromire BelecTBa HaXoITCsl B OMHOU (a3e B MOJICKYISIPHOM COCTOSTHUH
7. 11 reTeporeHHO-TOMOT€HHOTO KaTajau3a XapaKTepHO:

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

0) KaTalu3aTop M pearupyroliue BeIIecTBa HAXOAATCS B PasHbIX (hazax B MOJEKYISPHO-TUCIIEPCHOM
COCTOSIHUHU

B) peakiusl HAYMHACTCS Ha MOBEPXHOCTH TBEPJOTO KaTajau3aropa, a 3aTeM IpoJoKaeTcs B 00beMe

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

8. BaXHBIM KOMITOHEHTOM NPOMBIIUICHHBIX KaTaJIW3aTOPOB SBIAIOTCS MPOMOTOPBL. UTO Uil THX BEIECTB
XapakTepHO?

a) BEIIECTBA, 100aBICHNE KOTOPBIX K KaTaJln3aTopy B MaJbIX KOJHUECTBaX (MPOLIEHTHI MU JI0JIU TPOLIEHTA)
YBEJIMYUBACT €TO aKTUBHOCTb, CEJIEKTUBHOCTD WJIM YCTOWYHBOCTh

0) BelecTBa, 100aBIeHHE KOTOPBIX K KaTaJIN3aTOPy B MAJIBIX KOJIMYECTBAX (MIPOLEHTHI WM JOJIH IPOIICHTA)
YMEHBIIAET €r0 aKTUBHOCTb, CEJIEKTUBHOCTD WJIH YCTOWYNBOCTD

B) 3TO M €CTh CaM KaTajIu3arop, KOTOPBIA MPUMEHUM UCKITIOYUTEIHHO B IPOMBIIIICHHBIX YCIOBUAX

T') HET BEpHOTO OTBETA

9. K 001mum 3aKOHOMEPHOCTSAM KaTajiu3a OTHOCSAT:

a) BCE KaTAIUTUYECKHE PEAKIINH - CAaMOIIPOU3BOJIbHBIE MPOIECCHI, T. €. MPOTEKAIOT B HAIIPABICHUH YOBLIH
sHeprun [ mb0ca cucreMbl

0) KaTraixM3aTop HE CMEMIACT IOJIOKEHHUS PAaBHOBECHS XMMUYECKON PEaKLUH, €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 paBHON
CTEIEHU

10. Oneprus aktuBauuu E kaTanuTUyecKko peakiuy . ...

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

0) 3HAYUTETHHO OOJIBIIIE, YEM JIJIsl TOM e PEaKIMU B OTCYTCTBHE KaTaln3aTopa

B) cHkeHue E obecnieunBaeT yCKOpeHHEe KaTaJIUTUYECKUX PEAKIUI 10 CPAaBHEHMIO ¢ HEKATATUTUYECKUMHU
r) yBenmuuenue E oOecreunmBaer 3aMelUIeHME  KAaTAIWTHUYECKUX PEAKIMHA 1O CPaBHEHUIO C
HEKaTaJIUTUIECKUMU

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

a) A+ K® AK

0) AK+B®K+C+D

B) AK® B +K
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I') BEPHO TOJBKO a U O

12. bonbIrast CKOPOCTh KaTaTUTHYECKOM PEAKIIMH MOYKET OBITh 00yCIIOBJICHA!

a) CHIDKEHHMEM SHEPIUM aKTUBALIUU BCIIEJCTBUE MPOTEKAHUS PEAKLIUU 110 HOBOMY MEXaHU3MY
0) oCylIeCTBICHUEM O] IEUCTBHUEM KaTaln3aropa IEMHOro MEXaHu3Ma pPeaKIiuu

B) cHXeHHeM E, kotopas oOecreunmBaeT yCKOpEHHE KAaTAIUTUYECKHX pEaKUud IO CpPaBHEHHIO C
HEKaTaJIUTUYECKUMHU

') BEpHO a U O

13. TunuyHbIMM KaTalu3aTopaMu JUId KaTaJUTHYECKUX TMPOIECCOB, OOYCIOBICHHBIE MEPEHOCOM
AIIEKTPOHA, SBJISIOTCS:

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

0) mmmuuenu (Fe304, CuCr204)

B) cynbuasl (MoS2, WS2)

T') IEPEXOIHBIC METAJIIBI U KX COCTUHEHHUS

14. Mo5+ + 02 ® Mo6+ + 02; O2 + CnHm ® npoaykTt. YTo mpeACTaBIeHO Ha CXEME PEeaKIUn?
a) OTHOZJICKTPOHHBIA TIEPEXOJ, COMPOBOXKMAMIIUNCI O0pa3oBaHHEM CBOOOJHBIX pPAJMKAIIOB, Jaiee
YYaCTBYIOIIHUX B PEAKIIHH

0) OKUCIIUTEITHLHO-BOCCTAHOBUTEIBHBIN KaTaIM3 C MHOTOJIEKTPOHHBIM MEXaHH3MOM

B) 00pa3oBaHKe CBOOOIHOTO PaJIuKayia B KAY€CTBE MPOMEKYTOUHON YaCTUIIBI

) BEpHO a U O

15. YUto xapakTepHO ISl KaTaJIn3a B MPOMBIIUIEHHOCTH?

a) HECMOTPsI Ha TOSIBIICHHE HOBBIX CIIOCOO0OB aKTHUBAIIMU MOJIEKYJ, KaTaJll3 OCTACTCSI OCHOBOM XMMHUYECKUX
MIPOU3BOJICTB

0) OTHOCHTEINIbHAS JIOJIS KaTaIUTUYECKHUX TporeccoB cocTaBisieT 80-90% u mpomomkaer Bo3pacTarh
B) BepHO a U O

I) B HEOPraHMYECKOM CHHTE3€ BAXKHEHIIMMM KaTaJUTHUYECKUMH IPOLIECCaMH SIBJISIOTCS IPOU3BOJCTBO
H2SiO3 u HF.

Tema 4. XuMust HAAMOJIEKYISPHBIX COCTMHEHUN
Bomnpoc 1. TepmuH «cynepMoneKyasDy OblI BBEICH
a) ¢panmy3ckum yaeHbsiM JK.-M. Jlenom B 1973 roxy
b) amepukanckum yuensiM JK.-M. Jlennom B 1983 rony
¢) Oputanckum ¢paHIty3ckuM yueHbIM Jlenom B 1963 roay
d) HeT mpaBUIIBHOTO OTBETA

Bompoc 2. BzaumoneiicTBus Mex Iy MOJIEKyJIaMU B CYIIPAMOJICKYIISIPHBIX accoIarax (B 4aCTHOCTH,
00yCJIOBIICHHBIC BaH-/IeP-BAaIbCOBBIMU CHUIIAMH WJIM BOAOPOIAHBIMU CBSI3SIMH) (...), TOITOMY acCOIUATHI IO
CPaBHEHUIO C MOJIEKYJIaMH (...)

a) CHJIbHEE, YeM B3aUMOJICHCTBHUS MKy aTOMaMH B MOJICKYJIaX, MCHEE CTAOMIIbHBI TEPMOIMHAMHUYCCKH,
HO BMecCTe ¢ TeM Oosiee 1aOWIbHbI KHHETUYECKH 1 Oosiee THOKY TUHAMUYECKU

b) crabee, yem B3aUMOACHCTBUS MEXKIy aTOMaMH B MOJIEKYJIaX, MEHEe CTaOMIIbHBI TEPMOANHAMUYCCKH, HO
BMECTE C TeM 0OoJiee JaOMIbHBl KHHETHYECKU U 0ojiee THOKM TUHAMHYECKU

c) crmabee, YeM B3aUMOJICHCTBUS MEXy aTOMaMH B MOJIEKyJIax, 0oyiee cTaOUIbHBI TEPMOIUHAMHYECKHU, HO
BMECTE C TeM MEHEe JIAOMIbHBI KHHETHYCCKH U 00JIee THOKU JUHAMUYECKH

d) cunpHee, YeM B3aUMOACHCTBUS MEKy aTOMaMH B MOJIEKyJIax, Ooyee cTabuiIbHbI TEPMOIMHAMHUYECKHU, HO
BMECTE C TEM MEHEE JIAOMIbHBI KHHETUYCCKH U 00JIee THOKU JUHAMUYECKH

Bompoc 3. CynpamonekyssipHbie acCOaThl 00pa3yoTCs MyTeM

a) BKJIFOYEHUSI MOJIEKYJI OTHOTO COpPTa B MOJIOCTh KapKaca, COCTOSIIIIETO U3 MOJIEKYJT JIPYroro copta
b) BKJIIOUEHUS MOJIEKYJ OTHOTO COpPTa B MOJOCTH OJTHOM OOJIBIION MOJIEKYJIbI APYTOrO COpTa

C) BKJIFOYEHUSI MOJIEKYJI OTHOTO COpPTa B MOJIOCTh KapKaca, COCTOSIIIETO U3 MOJIEKYJI TOTO K€ COpTa
d) Beppoau b
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Bompoc 4. Uto kpayH-3¢upsl CIOCOOHBI N30MPATEILHO CBSI3bIBATH?

a) raJoreH-uoHbI, IOMeIlasi X B LIEHTP CBOEH «KOPOHBD»

b) noHBI xKene3a, moMenias uX B IEHTP CBOEH «KOPOHBD)

C) KaTUOHBI IIEJIOYHBIX METAJUIOB, TIOMEIIas UX B LIEHTP CBOECH «KOPOHBD»

d) HeT mpaBUIIBHOTO OTBETA

Bomnpoc 5. B 1968 rony Jlen nony4uun coequHEHUS

a) chepansl

b) xaBUTaHBI

C) KpUNTaHAbl

d) Beppoau b

Bompoc 6. B nauane 1980-x amepuxanckuil yaensiii J{. Kpam cKoHCTpyHpoBas Tak Ha3bIBa€MbIe
«MOJIEKYJIbI-KOHTEHHEPBD) C 3apaHee NMPEJOPraHu30BAHHON CTPYKTYpOU

a) cepanabt

b) kaBUTaHIBI

C) KpUNTaHAbl

d) Beppoau b

Bomnpoc 7. Kakre MakponuKIn4ecKie COeTUHEHNsT 00J1aa0T KECTKON KOHCTPYKLIUEH?
a) MPUPOIHBIE TOPHUPHUHBI

b) cunTeTnueckue GTanoraHuHbI

C) KpayH-2(pUpPbI

d)BepHoamub

Bomnpoc 8. Uto npeacraBieHo Ha pUCYHKeE?

a) CTPYKTypa Kpunrara pyouaus

b) cTpykrypa kpayH-3dupa

C) CTPYKTypa B-IHUKIOAEKCTPHHA

d) HeT mpaBUILHOTO OTBETA

Bompoc 9. Uro npeacraBineHo Ha pUCyHKeE?

a) CTPyKTypa KpuIrara pyouus

b) cTpykTypa KpayH-3dupa

C) CTPYKTypa P-IIUKIIOIEKCTPHUHA

d) HeT mpaBUIIBHOTO OTBETA

Bonpoc 10. Uto npeacTaBieHo Ha pUCyHKe?

a) CTPYKTypa Kpunrara pyouaus

b) cTpykrypa kpayH-3dupa

C) CTPYKTypa B-IHUKIOAEKCTPHHA

d) HeT mpaBUILHOTO OTBETA

Bonpoc 11. 13 nukinoaekcTpuHOB Hanbosee MupoKoe IPUMEHEHUE MOy nt?
a) B-IUKJIONEKCTPHUH

b) 0-LUKIOAEKCTPUH

C) Y-IIUKJIOACKCTPUH

d) HeT mpaBUIIBHOTO OTBETA

Bormpoc 12. Kakum cBOMCTBOM 001a1al0T COEAMHEHUS BKIIFOUEHUS Ha OCHOBE (DTaIOIMaHuHA —
KpayH(pTaIoUuaHUThI?

a) BBICOKAsi XUMUYeCKasi CTAOUILHOCTD

b) Tepmuueckasi CTaOMILHOCTh

C) YHUKaJIbHbIE dJIEKTPUUECKHE, ONTHYECKHE U (POTOXUMUYECKHE CBOMCTBA, UTO CO3JIAaeT
d) Bce 0TBETHI BEpHBI

Tema 5. Xumus u sHEpreTuka
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Bompoc 1. B 3agauy TepMOXUMUHN BXOJUT
a) I3MEPEHUE U BBIYUCIICHUE TEIIOT (Da30BBIX MIEPEXO0B

b) onpenenenue 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 TEpMOXUMHYECKHE U3MEPEHUS TTPOBETHU
a) JIx. 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 ypaBaennun DH-TDS = -RTInKp DH — 310?
a) U3MEHEHHUE SHTAJIBIINU

b) n3MeHeHne SHTPONHH MPU XUMUIECKON peaKIuu

C) TeMIeparypa

d) razoBas nmocrostHHas

Bompoc 4. B ypasaennn DH-TDS = -RTInKp DS — 310?
a) U3MEHEHHUE SHTAJBIINU

b) u3MeHeHne SHTPONHH MPU XUMUIECKON pEeaKIuu

C) TeMIeparypa

d) razoBas nmocrostHHAs

Bompoc 5. B ypaBaennn DH-TDS = -RTInKp R — »10?
a) U3MEHEHHUE SHTAJIBIINU

b) u3MeHeHne SHTPONHUH MPU XUMUIECKON pEeaKIuu

C) TeMIeparypa

d) razoBas nmocrostHHAs

Bonpoc 6. 3nauenus DHcrop. raioreHopraHn4eckux, CEpaopraHnueCKiX U HEKOTOPBIX JPYTHX BEIIECTB
OTIPEEISIIOT B KAIOPUMETPAX ¢ Bpamaronmmucs 6ombamu. Tounocts onpenenenus DHcrop.
OpPraHUYECKHX BEIIECTB

a) ~1%.

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

Bomnpoc 7. bosnbiioi nHTEpeC 4151 NPAKTUKK MPEACTABIISIIOT

a) TEIUIOThl PACTBOPEHMSI AIEKTPOJINTOB B HEBOAHBIX PACTBOPUTEIAX
b) Temn0Tel pacTBOPEHHUSI ITEKTPOJIIUTOB B CMEIIAHHBIX PACTBOPUTEIISIX
C) TCIUIOTHI paCTBOPCHUSA SJICKTPOJIUTOB B BOAC

d)Beppoau b

Bomnpoc 8. [Ins uccnenoBanus TyromiaBKMX U TPYIHOPACTBOPUMBIX B BOJIE COSTMHEHUI BO BTOPOU
nonoBuHe 20 B. pa3BUT METO

a) OCHOBAHHBIN Ha ONPE/EIICHNHU TEIIOTHl PACTBOPEHUS B PACIIIIABICHHON CMECH OKCHIOB
b) ocHOBaHHBII1 Ha OIpeeIEHUH TEIUIOTHl PACTBOPEHHS B BOJIE



C) OCHOBAHHBIN Ha ONPEJEIICHNH TEIIOTHI PACTBOPEHUS B CIIMPTE
d) HeT mpaBUIILHOTO OTBETA

Bomnpoc 9. Beinmyckaembie cepuitHO B psiJie CTPaH MUKPOKAJIOPUMETPbI OTIIMYAIOTCSA

a) BBICOKOM UyBCTBUTEJILHOCTHIO

b) npakTuuecku HEOrpaHUYEHHON MPOIOJIKUTENLHOCTHIO U3MEPEHHIA

C) UWIUPOKUM MIPUMEHSIFOTCS TP OTIPEICTICHIH HEOOIbIINX TETUIOBBIX 3(PPEKTOB U TETIIOT MEJIEHHBIX
peaxkuuii

d) Bce OTBETHI BEPHBI

Bonpoc 10. B TepmoxumMun opraHuyeckux coequHeHnit 0o614H0 DHoOp Bbruncisiior

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

b) sHepruu u 3HTAIBINN 00pa30BaHUS XUMUUYECKUX COCTUHEHHM, OTHAKO MOKA, KaK MPaBUJIO, JIUIIb IS
CPaBHHUTEIBHO MPOCTHIX CUCTEM.

C) METOZIOM MOJIEKYIIPHON MEXaHUKU
d) HeT mpaBUIIBHOTO OTBETA

Bompoc 11. KBanToBast XMMHsI COBMECTHO CO CTaTUCTHUECKOM TEPMOAMHAMHUKON I103BOJISIET BEIYUCIIATh

a) Mo aTUTUBHBIM (DEHOMEHOJIOTMYECKUM CXeMaM, KaK CyMMBbI BKJIa/I0B OT CTPYKTYPHBIX ()parMeHTOB
MOJIEKYJIbI, OTIpE/ICTIIEMBIX HAa OCHOBE HanOoJee Ha/IeKHBIX SKCTIEPUMEHTAIBHBIX JaHHbBIX.

b) sHepruu u 3HTAIBINN 00pa30BaHUS XUMUYECKUX COCTUHEHHM, OTHAKO MOKA, KaK MPaBUJIO, JIUIIb IS
CPaBHHUTEIIBHO MPOCTHIX CUCTEM.

C) METOZIOM MOJIEKYIIPHON MEXaHUKU
d) HeT mpaBUIIBHOTO OTBETA

Bonpoc 12. HanpaBieHust SKkCIIEpUMEHTAIBHBIX UCCIIEA0BAaHNN B COBPEMEHHON TEPMOXUMUU

a) HAACKHOC YCTAHOBJIICHHUH TaK HA3bIBACMBIX KIIFOUEBBIX TCPMOXUMHYCCKUX BCIWMYHNH, HA KOTOPBIX
OCHOBAHBbI HaHBHCﬁMHC pacyeThl

b) u3ydyeHne HOBBIX U MaJIOM3YUYEHHBIX KJIACCOB COEIMHEHUIM

C) B HCCJIC/IOBAHUH MTOBEPXHOCTHBIX SIBJICHUH, APYTHX 00JIACTEH KOJUIOMIHON XUMHUH, PAAHMOXHMUYECKUX
HPOLIECCOB U TA
d) Bce OTBETHI BEPHBI

Bompoc 13. Ha xakue kiaaccbl COEqUHEHHUI HAIIPaBIEHbl SKCIIEPUMEHTAIIbHBIE NCCIIEJOBAHNS B
COBPEMEHHOU TEPMOXUMHUN?

a) MOJIyIIPOBOJHUKHU

b) KOMIIJIEKCHBIE COCTUHEHHM

C) OpraHuveckue coequHenus o6opa, Gpropa, kpemuus, pocdopa, cepbl U APYTHX JIEMEHTOB
d) Bce oTBETHI BEPHBI

Bomnpoc 14. TepmoxuMuueckre BEITUYUHBI UCTIOIb3YIOT

a) AJId YCTAHOBJICHUA CBA3U MCIKAY SHCPICTUICCKUMU XAPAKTCPUCTUKAMU XUMHUYCCKOI'O COCIUHCHUA U CTO

CTPOCHUEM
b) A1 yCTaHOBJIGHUSI CBSI3U MEXK/Y YCTOHUMBOCTBIO M PEAKIIMOHHOM CIIOCOOHOCTHIO

C) JUTSl COCTaBJICHHS SHEPTETUUECKOTO OallaHCa XMMHYECKUX PEAKTOPOB B TEXHOJIOTUYECKHX MPOLIECCax
d) Bce OTBETHI BEPHBI

Bonpoc 15. OCHOBHOM 3KCTIEpUMEHTANIBHBIN METOJl TEPMOXUMUU
a) pacyeT TEeIIOBbIX Y()PEKTOB U3 PE3yabTATOB U3MEPECHHSI JJIC
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b) pacuer TemnoBbIX Y3PPEKTOB U3 PE3YNBTATOB U3MEPEHUS KOHCTAHT PaBHOBECHS
C) KaJOpUMETpHs
d) HeT mpaBMUIIBHOTO OTBETA

Tema 6. 3eneHast Xumus
Bomnpoc 1. Camoopranuzanus

a) CaMOITPOU3BOJILHOE 00Pa30BaHKE YIOPSAJOUECHHBIX IPOCTPAHCTBEHHBIX CTPYKTYP B CHIIBHO
HEPaBHOBECHBIX OTKPBITBIX CUCTEMAX

b) camorpon3BobHOE 00pa30BaHKE YIIOPAIOYECHHBIX POCTPAHCTBEHHBIX CTPYKTYP B PABHOBECHBIX
3aKpBITBIX CUCTEMAX

C) CaMOITPOU3BOJILHOE 00Pa30BaHKE YIOPSAJOUEHHBIX IPOCTPAHCTBEHHBIX WIIM BPEMEHHBIX CTPYKTYD B
CUJIbHO HEPABHOBECHBIX OTKPBITBIX CUCTEMAX

d) HeT mpaBUIIBHOTO OTBETA

Bomnpoc 2. Knaccuueckuit npumep Gpu3nueckoi OTKPBHITON CUCTEMBI C TPOCTPAHCTBEHHOM
caMOOpraHu3anuen

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 3. [IpuMepom BpeMEHHOW caMOOpraHu3aliu SBISETCS

a) TUTOCKUI TOPU30HTAIBHBIN CJIOM BSI3KOH JKMJIKOCTH, TIOJIOTPEBAEMBIN CHU3Y.

b) reHeparus 1a3epHOTO U3TydEHUS

C) CyILIECTBOBAaHUE HECKOIBKUX YCTONUYMBBIX COCTOSIHUN B TOMOT€HHBIX CHCTEMaX ¢ XUMUYECKUMHU
peakuusaMu u auddysuen peareHToB.

d) HeT mpaBUIILHOTO OTBETA

Bomnpoc 4. [IpumepoM camoopraHu3alii B XUMUH CITYKUT
a) TJIOCKUI TOPU30HTAIBHBIN CJIOM BSI3KOH JKMJIKOCTH, TOJOTPEBAEMBIN CHU3Y.
b) reneparus 1a3epHOTO U3ITYyUCHUS

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 OKUCIIEHUS

d) Bce OTBETHI BEPHBI

Bomnpoc 6. B 6uonorun pe3yasratoMm caMoOpraHu3alud MOKHO CUMTATh
a) OPTaHU3aIHI0 COOOIIECTB
b) siBieHus Mmopdorenesa

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

d) HeT mpaBUIILHOTO OTBETA

Bomnpoc 7. B a3xonoruu pe3yabsTaToM caMOOPTraHU3aluid MOKHO CUUTATh
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a) OpraHu3aIrio COOOIIEeCTB
b) siBnenus mopdorenesa

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

d) HeT mpaBMUIIBHOTO OTBETA

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

b) I'. XakeHa

c¢) benoycosa - XKab6otunckoro

d) benapa

Bomnpoc 9. Camoopranu3zaniys B HEpaBHOBECHBIX CHUCTEMAaX

a) MOPSII0K BO3PACTAET C MOHMKEHUEM TEMIIEPATYPbI

b) KHUIKOCTh KPUCTATITU3YETCS

C) CIIMHBI aTOMOB OPUEHTUPYIOTCS, 00pa3ys yHOPSIOUYCHHYIO CTPYKTYpY, CBOMCTBEHHYIO (peppoMarHeTukam
d) HeT mpaBUIIBHOTO OTBETA

Bomnpoc 10. Camoopranuzanus cBs3aHa
a) ¢ TypOyJICHTHOCTBIO

b) ¢ MOHMKEHHEM TeMIIepaTyphl

C) C paBHOBECHBIMHU CUCTEMaMHU

d) HeT mpaBUIIBHOTO OTBETA

Bompoc 11. Kpureprem oTnnuus peryaspHOro NpoCcTpaHCTBEHHO-BPEMEHHOIO PEKUMa MOBEIEHUS
CUCTEMBI OT Xa0THUECKOTO CITYKHUT

a) MOsIBJICHUE CUHYCOUIAJIbHON BOJIHBI

b) yCTOMYMBOCTH CTPYKTYPBI K MAJIBIM BO3MYIIICHUSIM HAYaJIbHBIX yCIOBHIA
¢) baykryanuu napaMmeTpoB COCTOSTHHS

d) HeT mpaBUILHOTO OTBETA

Bomnpoc 12. Ha camoopranu3anuio B HEpaBHOBECHOM OTKPBITOW CHCTEME MOTYT BIUSTH
a) MOsIBJICHUE CUHYCOUIAJIbHON BOJIHBI

b) yCTOHYMBOCTH CTPYKTYPbI K MaJIbIM BO3MYIIICHUSIM Ha4aJIbHBIX YCIOBHMA

¢) haykryanuu napaMeTpoB COCTOSTHHS

d) HeT mpaBUIILHOTO OTBETA

Bompoc 13. JIazep HEnpepbIBHOTO ICUCTBUS - CHIIBHO HEPABHOBECHAsI OTKPBITAasi CUCTEMA, 0Opa30BaHHAS
a) BO30YK/ICHHBIMH aTOMaMH

b) MogamMu AIIEKTPOMArHUTHOTO TIOJISI B PE30HATOPE.

C) BO30YX/I€HHBIMHU MOJICKYJIAMU

d) Bce oTBETHI BEPHBI

Bompoc 14. M. Tetopunr (1952)
a) B CUCTCMC C ABYMsA p€arcHTaMu MOKCT MMOABUTLCA CUHYCOHUJaJIbHAA BOJIHA

b) mpu ManbIX MTHTEHCUBHOCTSIX HaKaYKH U3JTyYEHUE CUCTEMBI COCTOUT U3 HeC(ha3upOBAHHBIX MEKIY COOO0M
I[yTOB BOJIH.

C) pa3BUTHE MIPEICTABICHUA O CAMOOPTaHU3AINH B OMOJIOTHHI
d) HeT mpaBUIIBHOTO OTBETA



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

a) oOpa3oBaHNE HEYCTONYMBBIX CUCTEM
b) camopaspyiuenue

C) cCaMOOpTaHM3aITUs

d) HeT mpaBUIIBHOTO OTBETA

Tema 7. XuMusl ;)KM3HEHHBIX IPOLIECCOB

Bompoc 1. K uncny BakHEHIIMX OMOXUMHUYECKHUX MTPOIIECCOB OTHOCATCS MPOIECCHl CHHTE3a OMOMOJIEKYII,
KOTOpbIE MMPOUCXOJIUT C ydacTuem?

a) GepMEeHTOB

b) HyKJIEHHOBBIX KUCIJIOT

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

Bomnpoc 2. buomornekyssl mpeAcTaBiIsioT co0on
a) MPOCTHIE MOJIEKYJIbI OUOJIOTUIECKOU MTPUPOIBI
b) cioKHBIE MOJEKYIBI OMOJIOTUYECKON MTPUPOIBI
¢) OMONOTUYECKHE KIICTKH

d) Bce BepHO

Bomnpoc 3. B monekyne IHK criupanu coenuHeHbl Mex 1y co00i 0CHOBaHUSIMH ITOCPE/ICTBOM. ..
a) YIJIEPOIHBIX CBs3CH

b) BOTOPOAHBIX CBsI3Ei

C) CEpHOTO MOCTHKA

d) KuCITOpOIHBIX CBSI3EH

Bompoc 4. Kakast 060104Ka XapakTepu3yeTcs HaJTuurueM MeTbUaiIiX mop, uepe3 KOTOphIie KIeTKa
OCYIIECTBIIIET OOMEHHBIC MTPOLIECCHI C OKPYKAFOIIEH CPpeIoid

a) mia3mMaruyeckas

b) HapyxHas

C) IMTOIIa3Ma

d) sHomIa3mMaruueckas ceTh

Bompoc 5. Kakast 060104Ka CIyXKUT JJIs1 YKPEIJICHUS U, BBIMOIHAET 3alIUTHYIO (QyHKIIHIO
a) mia3mMaruyeckas

b) HapyxHas

C) IMTOIIa3Ma

d) sHoma3maruueckas ceTh

Bormpoc 6. Cy1iecTByeT MHOKECTBO pa3HOBUIHOCTEH OEITKOB, OOJIBIIMHCTBO KOTOPHIX TTOCTPOCHO H3.....
a) 10 OCHOBHBIX aMUHOKHUCIIOT

b) 20 OCHOBHBIX aMUHOKHCIIOT

¢) 30 OCHOBHBIX AMUHOKHCJIOT

d) 100 oCHOBHBIX aMHUHOKHCJIOT

Bomnpoc 7. Konneke T'onbmxu
a) BBITOJIHACT pa3IuyHble PYHKIIMHM B OOMEHHBIX Ipoleccax
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b) obecneunBaroT nepeBapruBaHUe MOCTYMAIONIUX B KJIETKY BEIIECTB, pacileryicHHe OEIIKOB,
MOJIMCAXapUI0B M HYKJIEWHOBBIX KUCIIOT

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

Bomnpoc 8. Dnaomiazmarnyeckas ceTh
a) BBITOJIHACT pa3IuyHble PYHKIIMH B OOMEHHBIX Ipoleccax

b) oGecrieunBaroT nepeBapruBaHue MOCTYMAONINX B KJIETKY BEIIIECTB, pacIeIiicHue OCIKOB,
MOJTCAXapUIOB ¥ HYKJIIEMHOBBIX KUCIIOT

C) BBITOJTHSET POJIh HAKOMTUTEIS IIPOAYKTOB JESITEIPHOCTH KIIETKH M MOCTYTAIONINX B KIETKY BEIICCTB
d) yuacTByeT B OOMEHE BEIIECTB B PACTUTEIHHBIX KIIETKAX

Bomnpoc 9. JIuzocombl
a) BBIMTOJTHAET pa3inuHble QYHKIIMA B OOMEHHBIX IIpolieccax

b) obecnieunBaroT nepeBaprBaHUe MOCTYMAIONIUX B KJIETKY BEIIECCTB, pacileryicHHe 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 10. Hykneotuabt
a) OpraHNYeCcKre COeAMHEHMS], COCTOSIIUE U3 YITIepo/ia, BOJAOPOAa U KUCIOpOo/Ia

b) mpencTaBisOT cO00M XMMUYIECKHE COSTUHECHNSI, COCTOSIIINE U3 YIIIEBO/IA, a30THCTOTO OCHOBAHUS U
hochopHOiT KUCTOTHI.

C) IMEIOT B CBOEM COCTaBE CIIUPTHI H BEICOKOMOJIEKYIISIPHBIC KUPHBIE KUCIIOTHI.
d) HeT mpaBUIIBHOTO OTBETA

Bompoc 11. YrneBoast
a) OpraHNYeCcKUe COECAMHEHUS, COCTOSIINE U3 YIIIepoa, BOIOPOIa U KUCIOPOoAa

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

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

Bonpoc 12. JIunuaer
a) OpraHNYeCcKUe COAMHEHMS, COCTOSIIUE U3 YITIepo/ia, BOAOPOAa U KUCIOpOo/Ia

b) mpencTaBisOT coO00i XMMUYIECKHE COSTUHECHNS, COCTOSIINE U3 YIIIEBO/IA, a30THCTOTO OCHOBAHUS U
hochopHOiT KUCTOTHI.

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

Bomnpoc 13. B crpoennn monekyn JJHK cobmtonaercs cienyroniuii mopsaok: BOJOPOAHBIE CBA3U
00pa3yroTCst TOJIBKO MEXAY Mapamu

a)A-Tul 1]
b)A-TuT-1]
)A-I[ul-T

d) HeT mpaBUILHOTO OTBETA

Bonpoc 14. Monekyna JIHK sBasiercs
a) IByXIIEMIOYEUHON
b) TpexnenoueuHon
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C) OJTHOIIETIOYEUHOU
d) HeT mpaBUIILHOTO OTBETA

Bomnpoc 15. Monekyna PHK saBnsieTcs
a) IByXII€MIOYEUHON

b) TpexnenoueuHon

C) OJTHOIIETIOYEUHOU

d) HeT mpaBUIILHOTO OTBETA

Tema 8. XuMus u okpyskaromias cpeaa
Bompoc 1. 3akoH MuHUMYyMa
a) UHTEHCUBHOCTb JKU3HEEATEIIbHOCTH OPraHU3MOB OIIPEAEISAETCS JIMMUTUPYIOUTUM (aKTOpOM

b) cnocoOHOCTH BU/A 3aCETATh PA3IMYHYIO CPEly XapaKTepU3YIONIYIOCs OOMBITUMH WM MEHBIITUMHU
M3MEHEHUSMU SKOJIOTHUECKH; (PaKTOPOB.

¢) Y KaXA0ro >KUBOTO OpraHU3Ma Mo OTHOLIEHHIO K Pa3IMYHBIM SKOJIOTHYECKUM (PaKTOpaM CyIIEeCTBYIOT
IIpeeNbl BBIHOCIMBOCTH, MEXY KOTOPBIMHU PACIIONIAraeTCsl €r0 AKOJIOTMUECKUM ONTUMYM

d) HeT mpaBUIIBHOTO OTBETA

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

b) Bepuanckuii

c) ['exkenpb

d) dapsun

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

b) Bepuanckuii

c) ['exkenp

d) dapsun

Bomnpoc 4. Dxonoruueckue HakTopsl MOXKHO pa3ieianTh Ha
a) abMOTUYECKHUE U aHTPOTIOTEHHBIE

b) abuotnyeckue u OUOTHUECKHE

C) aHTPOIIOTEHHBIE U OMOTHYECCKHE

d) HeT mpaBUIIBHOTO OTBETA

Bomnpoc 5. Ko BropuuHbIM epruoAnYecKUM (pakTopamM OTHOCUTCS

a) KOHLIEHTpALMsI HAaCBIIIEHUs KUCIIOpO/a B BOJHBIX cpeax

b) HaBOTHEHKE

¢) (hakTOpBI, SBIAIOIIMECS CIEACTBUEM BpallleHUs 3eMIIM BOKpPYT cBoel ocu, CONHIIA MM CMEHBI JTyHHBIX

bas.

d) HeT mpaBUIILHOTO OTBETA

Bompoc 6. K mHenepuoanueckum pakTopaM OTHOCHTCS

a) KOHLIEHTpAIMsl HAChIIICHUS] KUCIOPO/ia B BOAHBIX Cpeax

b) HaBOTHEHME

C) (hakTOpBI, SABISAIONIMECS CIEACTBUEM BpaIleHUsI 3eMJIM BOKpPYT cBoeit ocu, CONHIIA UITM CMEHBI JTYHHBIX

bas.

d) HeT mpaBUIIBHOTO OTBETA
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Bompoc 7. K nepBudHbIM niepuogudeckum GakTopaMm OTHOCUTCS

a) KOHLIEHTpAIMsl HAChIIIEHUS] KUCIOPO/ia B BOAHBIX Cpeax

b) HaBOTHEHME

¢) (hakTOpBI, SABISAIONIMECS CIEACTBUEM BpaIlleHUs! 3eMJIM BOKpPYT cBoeit ocu, CONHIIA UITM CMEHBI JTYHHBIX

¢as.

d) HeT mpaBUIIBHOTO OTBETA

Bomnpoc 8. K abnotnueckum ¢axropam B BO3IyXe OTHOCHTCS
a) Boja

b) myuucras sHeprus

C) KamWwuUIsIpHas BOJA.

d) HeT mpaBUIIBHOTO OTBETA

Bomnpoc 9. K abnotnueckum ¢axropam B BOAHOH cpesie OTHOCUTCS
a) Boja

b) myuncras sHeprus

C) KamwUIsIpHas BOJA.

d) HeT mpaBUIIBHOTO OTBETA

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

b) myuncras sueprus

C) KamwuUIsApHas BOJA.

d) HeT mpaBUIIBHOTO OTBETA

Bompoc 11. Bee BemectBa ensTes Ha KJIacChl OMMACHOCTH. 1-# Kiacc - 3To
a) ype3BbIUAiHO OMacHbIE BEIIECTBA

b) BemiecTBa BEHICOKOOIIACHBIC

C) BEILIECTBA YMEPEHHO OIaCHbIE

d) BemecTBa MaIOONACHBIC

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

b) BemiecTBa BEHICOKOOIIACHBIC

C) BEILIECTBA YMEPEHHO OIaCHbIE

d) BemecTBa MaIOONIACHBIC

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

b) BemiecTBa BEHICOKOOIIACHBIC

C) BEIleCTBAa YMEPEHHO OINacHbIE

d) BelmecTBa MaIOONIACHBIC

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

b) BemiecTBa BEHICOKOOIIACHBIC

C) BEILIECTBA YMEPEHHO OIAaCHBIE

d) BemecTBa MaIOONIACHBIC
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Bomnpoc 15. OCHOBHBIMU HCTOYHUKAMH KHCJIOTHOW CEIMMEHTALIMM SIBIISIOTCSA
a) MHUKpOTa3bl HA OCHOBE YIIIEpOJa U CEPbI

b) MuKporassl Ha OCHOBE a30Ta

C) MUKpOTa3bl Ha OCHOBE XJIOpa

d) Bce oTBETHI BEPHBI

4.3 IIpomexxyTouHast aTTeCTAlU 110 AUCITUIUTHHE MPOBOAUTCS B OpMe dK3aMeHa

Tunosblie Bonpocskl 3k3amena (I1K-4)

1. CrpykrypHas uepapxust MarepuanoB. PU3NKO-XUMUYECKUE PUHIUIIBI KOHCTPYUPOBAHUS HOBBIX
MaTepHUaloB.

2. HoBele ontnueckue Marepuainsl. Metonsl cunTe3a. Metonsl uccnenoBanusi. CBoicTBa U IPUMEHEHHUE.

3. MarautHbie Matepuaisl. [Ipupoga Mmarnernama. MaruutHasi BOCHPUMMYUBOCTD U BUJIbl MATHETU3MA.
Maruetoconpotusiiere. CBsi3b MArHUTHBIX CBOMCTB CO CTPYKTYPOUl BELIECTBA.

4. HanouyacTHIlbl KaK HHTPEAUEHTHI (PyHKIIMOHAIBHBIX MaTepUAIOB;..

5. XuMuueckue MCTOAbI CHHTC3a HAHOYACTUI: BOCCTAHOBJICHUC H3 PACTBOPOB, 30JIb-I'CJIb IICPEXOA,
KPHUOTCXHOJIOTHA. Temmaraeiii cuaTe3. CHHTES B MOPUCTHIX CpCaax, MUKPOIMYIIbCUAX U MULICTIIIAX.

6. O6pa3oBanue KiIacTepoB MoJeKysl. PpakTajabHbIE U IUIOTHOYNAKOBaHHbIE KiacTepbl. THUITBI XUMHUUECKHUX
peakuuii ¢ ydactueM KiactepoB. KoomnepaTuBHbIE SBIEHUS B KOJIJIEKTUBE HAHOYACTHUI]; OCTBAJIbIOBO
CO3pEBaHUE, arperupOBAHNUE U arJIOMEPALIHsL.

7. [lpuMeHeHne MOBEPXHOCTHO-MOAUPHUIIMPOBAHHBIX MATEPUAIIOB: CEJIEKTUBHBIE COPOCHTHI, KaTaau3aTophl,
MOHOOOMEHHUKH, CEHCOPBI, HATIOJHUTENH IJIaCTMAcC, CTaOUIN3aTOPHI.

8. Karanuz. TepMoagMHaMHUYECKHIT aCTIEKT NEUCTBUA KaTaau3aropoB. [[pUHIIMIT KaTaTUTUHYECKOTO IEUCTBUS.
Knaccudukanms karaim3aTopoB ¥ KaTAIUTHUECKUX PEAKITUH.

9. MaccuBHble KaTaiu3atopbl M UX 0COOEHHOCTH. CIOXHBIE KaTaJUTHYECKHE CHCTEMbI Ha OCHOBE
OKCHJIHBIX MaTepHaJioB. 3aBUCHMOCTh aKTUBHOCTH OT pa3Mepa 4acTHIl KaTajau3aropa, npasuio bopeckosa.

10. Hanecennsbie karanu3atopbl. CTpyKTypa U CBOMCTBA JUCIIEPCHBIX METAINIMYECKUX YacTUll. DyHKIUHA U
TUIIBI HOCUTENA. B3anMHOe BiMsIHIE B CUCTEME METAIIJI-HOCUTENb.

u.

TunosBble 3aganusa s 3k3amena (I1K-4)
OCOOEHHOCTH U TEHICHLIMU Pa3BUTHUS XUMHH B XX B.
Xumus Kak (pyHIaMeHTaIbHAas HayKa.
OcHOBHBIE HaNpaBlICHUs Pa3BUTHsI COBPEMEHHOI Xxumun Ha pyoexe XX - XXI BekoB.
OCHOBHBIE HanpaBJIeHUs pa3BUTUA XUMHUH B X XI.
@yHIaMEHTAJIbHBIE 3aKOHBI XUMUU U BBITEKAIOLIUE U3 HUX CIIECICTBUS.
Baxuelimue cucreMsl 6a31MCHBIX MHIUBUI0B, KOTOPBIE PACCMATPUBAET XUMHUSL.
PazButue npeacraBieHU 0 TEOPUY XUMHUYECKOU CBA3H.

NNk WD =

HccnenoBanns B 001acTH XUMHUUYECKOM KHHETUKH B KOHIE X X B.

VYenexu ucciaenoBaduii B 00JIacTH Karajin3a. PemeHre TEXHOIOTHYEeCKUX 3a/1a4 ¢ [IOMOILBIO
KAaTAJIMTUYECKUX PEaKIUil.

10. MccnenoBanue MOBEPXHOCTHBIX SIBICHUH, 37I0)KHUBIIIUX OCHOBBI U CIOCOOCTBOBABIIIUX CTAHOBJICHUIO
KOJUIOUJIHON XUMHUHU.

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

12. TlpeaMer u 3aa4M CyNpaMoOJIEKyIIpHON XUMUU. ICTOKM U OCHOBHBIE TAlbl PA3BUTHS
CYIIPaMOJIEKYIISIPHON XUMUH.

13. Uctopus co3naHus U pa3BUTHS PEHTITE€HOCTPYKTYPHOIO aHAIN3A.

14. Ucropus pa3BUTUS CIEKTPOCKONHMH NIEKTPOHHOI'O TApaMarHUTHOIO pE30HAaHCa U A1EPHOTO
MarHMTHOI'O pE30HaHCa.
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Tunosbie TeMbl KypcoBbIX padot (I1K-4)

1. OCHOBHBIE HaNPABJICHUSI PA3BUTHSI OMOOPTAHNYECKOW XUMHUHU B XX BEKE.

2. HcTopus co3nanust 0CHOB MOJIEKYJISIPHOI OMO3HEPTeTUKH.

3. Pa3zBuTHe npencraBiennii B 001acTH MOJICKYISIPHOM Onosioruu. M3yueHne CTpyKTyphl U
(GyHKIMNA OSKOB U HYKJIEMHOBBIX KUCIIOT.

4. VYenexu cuntesa jiekapcTB B XX Beke. CTaHOBJIECHUE XUMHUHM BUTAMUHOB.

S. HcTopus pacmndpoBKH reHETUIECKOTO KOAA.

6. OcoOeHHOCTH COCTaBa U CTPOCHUS (PU3UOJIOTHUECKU aKTUBHBIX BEIIECTB.

7. Teopuu CrIEeKTPOCKOIIUH, XpOMATOTpapuu U XeMOMETPHKA KaK COCTABIISIONINE KOMIOHEHTHI
COBPEMEHHOM TEOPUU aHATUTUYECKOU XUMUMU.

8. DNEKTPOXUMHUYECKHE METOABI KOHTPOJISI OKPYKAIOLIEH Cpeibl

0. CnekTpalibHbIe METOJIBI KOHTPOJIS OKPYKAIOIIEH Cpeibl

10. Xpomarorpauiaeckre METOIbl KOHTPOJIS OKPY’KAIOIIEeH Cpebl

11. MeToab! JOKaJIBHOTO aHaJIn3a BENIECTB.

12. Hanokaranusaropst.

13. OKOJIOTUYECKUI KaTaJIn3: TOCTUKEHUS U TTEPCIIEKTUBBI.

14. OcHOBHBIE HaNpaBJICHUsI B pa3BUTUN TEXHOJIOTUN «3€1EHON XUMUN»

15. CoOBpEeMEHHOE COCTOSTHUE M MPOOJIEMbI YKOAHATTUTHIECKOTO KOHTPOJISI BOJT

16. Yenexu B UICKYCCTBEHHOM CO3JaHUM «MOJIEKYJISIPHBIX MAIIUHY.

17. CymnpamorneKysipHas XUMHUs IPUPOTHBIX OMOJTOTUYECKUX 0OBEKTOB.

18. Hogelimme TeHaeHIUMN U JOCTUKEHUS B CYIIPaMOJIEKYJIIPHON XUMUH.

4.4. Illkana orieHMBaHMsI IPOMEXKYTOUYHOU aTTECTALIUU

Ouetika S — Jeckpuntops! (ypOBHN) — OCHOBHBIC MPU3HAKKA OCBOCHUS (TIOKa3aTEIH
TIOCTYOKCHHSI pe3YJIbTaTa)
[IK-4 JIeMOHCTpUpPYET  BBICOKMM  ypOBEHb 3HAaHUS  TPAJULUOHHBIX
«OTIIHYHO» pa3nesioB  XMMHH M HOBBIX,  TONOOHBIX  (PH3HKOXHMUH
(85 - 100 6amnoB) HaHoMmarepuanaoB. OTBET MOCTPOEH JIOTHYHO, MaTepHall M3J1araercs
YETKO, SICHO, XOPOIIIMM SI3bIKOM, apPTYMEHTUPOBAHO
[IK-4 JIeMOHCTpUpPYET JOCTATOYHBIM YPOBEHb 3HAHUS TPAJAUIIMOHHBIX
«XOpOLLO» pa3nesioB  XMMHH M HOBBIX,  TONOOHBIX  (PH3HKOXHMUH
(70 - 84 Gamnnos) HaHoMatepuasuos. [IposBIseT HEKOTOPYIO HEYBEPEHHOCTh B OTBETAX
Ha JIONIOJIHUTEJIbHBIC BOIIPOCHI
[IK-4 JIeMOHCTpHUpYET HE AOCTAaTOYHBIH YPOBEHb 3HAHUS TPAJAULMOHHBIX
«YHLOBIETBOPUTEIHHOY pa3nesnioB  XMMHH M HOBBIX, TONOOHBIX  (PH3HKOXHMUH
(50 - 69 Gamnnog) HaHoMatepuasnaoB. OTBET HE BCErAa JIOTUYHO BBICTPOEH, MaTepual
u3naraercs 0e3 MpUMEHEHUs HayYHOH TePMHHOJIOTHU.
[IK-4 JIeMOHCTpHUpYeT HE AOCTAaTOYHBIA YPOBEHb 3HAHUS TPAJAULMOHHBIX
«HEYIOBJICTBOPUTEIBHON pa3nesnioB  XMMHH M HOBBIX,  TONOOHBIX  (PH3HKOXHMUH
(menee 50 6annos) HaHomarepuaioB. OTBET He BCErJa JIOTUYHO BBICTPOCH, MaTephall
u3naraercs 0e3 MpUMEHEHUsI HayYHOH TePMHHOJIOTHU.

5. Metoanueckue yKkazaHus JJisi 00y4al0UUXCsl IO OCBOCHHMIO TMCIUIIMHBI (MOXYJIA)
5.1 Meroauueckue yKa3aHus IO OpraHU3aIlUN CaMOCTOSITEIbHOIM paboThl 00yUYaromuXCs:
[Ipuctynas K W3yYeHHUIO TUCIUIUIMHBI, B MEPBYIO ouepe/b OOydaromuMcsi HEOOXOAMMO O3HAKOMUTHCS

comepkanreM paboueii mporpammbl aucturummabl (PIT[]), koTopas ompenenseT comepskaHue, oObeM, a
TaKXKe MOPSAIOK N3yUSHHsSI U TIPENOAaBaHus y4eOHOU AUCITUTUINHBI, €€ pa3/elia, YacTH.



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.

6. YueOHO-MeToANYecKOe U MHPOPMALIMOHHOE 00ecnieyeHue TUCIHIINHBI

6.1 OcHOBHas nuTEpaTypa:

. Umommua B. A. ®u3ukoxuMmus HAHOCTPYKTYPUPOBAaHHBIX MarepuajoB : YydyeOHoe mocobue. -
HoBocubupck: HoBocubupckuii rocyaapcTBeHHbld TexHuueckuil yHuepcuret, 2013. - 107 c. - Teker :
sanektpoHusii  //  OBC  «YHuBepcuterckas ~— Oubnuoreka  onmaiim»  [caiit]. -  URL:
http://biblioclub.ru/index.php?page=book&id=229009

2. Burnoposuu B.U., [{pirankosa JI.E., Ecuna M.H., lllens H.B., VYpsanuukoB A.A. CtpoeHue BelecTsa :
yue0. mocobue. - Tam60B: U3n-Bo Ilepmuna P.B., 2017. - 236 c.

3. Cupotkus A. C., Jluciokona 1O. B., Bnosuna T. B., lllep6akosa 0. B. buononumeps! u nepcrneKTUBHBIE

Marepuagbl Ha WX OCHOBE : yueOHoe mocoOue. - Kasanb: KaszaHCkuil HaydHO-HCCIIEIOBATEIbCKUNA
texHonornuecknii yauBepcurer (KHUTY), 2017. - 116 c. - Teker : nsmekrponnsiii // 3bC
«YHUBEpCUTETCKAS OunbIMoTeKa OHJIANH» [caitT]. - URL:

http://biblioclub.ru/index.php?page=book&id=500488

6.2 JlononHUTENbHAS JIUTEPATYpA!

1. Ceprees, I. b. Hanoxumus : monorpadus. - 2020-09-18; Hanoxumus. - MockBa: MoOCKOBCKHit
rocyaapcTBeHHbIN yHUBepcuTeT uMenn M.B. JlomonocoBa, 2007. - 336 c. - Tekcr : snexrponHsiii // IPR
BOOKS [caiit]. - URL: http://www.iprbookshop.ru/13145.html

2. Kyumenko, T. A., Pazysaes, B. B., PuBun, 3. M. CoBpeMeHHass XUMUSI U XHUMHUYECKass 0€30MacHOCTh
(Teopus U mpakTUKa) : yueoHoe mocobdue. - 2023-04-23; CoBpeMeHHass XUMUS U XUMUYECKasi 0€30MacHOCTh
(teopuss u mpakTHKa). - Boponex: BOpOHEXCKHII TOCYTapCTBEHHBIH YHUBEPCUTET WH)KCHEPHBIX
texnomoruir, 2019. - 171 c. - Tekcr : onexkrponnsni // IPR  BOOKS [caiit]. - URL:
http://www.iprbookshop.ru/95383.html
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3. Ilyctos, 1O. A. IlepcrieKTUBHBIE KOPPO3ZMOHHO-CTOMKUE MAaTEpUAIbl M TEXHOJOTMH 3alIUThl METANIOB OT
Koppo3uHu. AMOp(dHBIE ¥ HAHOKPUCTAIMYECKHUE Marephasibl (METOAbl IMONyYeHUs, CTPyKTypa H
KOppPO3WOHHAsI CTOMKOCTh) : Kypc Jekmmid. - 2021-03-01; IlepcnexkTuBHBIE KOPPO3HMOHHO-CTOWKHE
Marepualibl U TEXHOJOTHUH 3alIUTHl METAJNIOB OT Koppo3uu. AM. - Mocksa: M3ngarensckuit Jlom MUCuC,
2010. - 70 c. - Tekcer : anexrponnsiii // [IPR BOOKS [caiit]. - URL: http://www.iprbookshop.ru/56101.html
4. Kouetkos, B. A., Boponkosa, B. B. Xumus B crpoutensctse. [Tonumepsl, TuracTMacchl, Kpacku : yaeOHOe
nmocoome. - 2024-07-01; Xwumust B cTpoutenbcTBe. [lomumepshl, mmiacTMacchl, Kpackd. - Mocksa:
MOCKOBCKHUIA TOCYIapCTBEHHBIN CTPOUTENbHBIN YHUBEpcUTeT, Al [Tu Op Meaua, 9b6C ACB, 2015. - 186 c.
- Tekcer : anextponnstii // [IPR BOOKS [caiit]. - URL: http://www.iprbookshop.ru/35442.html
5. KyteipeBa, M. II., babkuna, C. C., Aranacsn, T. K., VYmaxosuu, H. A., Kyteipes, I. A. Hossie
Marepuayibl. BHUOIOrMYeCKd aKTHBHBIE THUIIEPPA3BETBICHHBIE MOJUMEPhl U HX METAUIOKOMILIEKCHI
MoHorpadus. - Bech cpok oxpaHbl aBTOpPCKOTO mpaBa; HoBele Martepuanbl. buomornuecku axkTHUBHBIC
TUIIEpPA3BETBIICHHBIEC MTOIUMED. - MockBa: MOCKOBCKMI NENArOrMYECKUA TOCYIAPCTBEHHBI YHUBEPCUTET,
2014. - 136 c¢. - Texkcr : onekrponnsii // IPR  BOOKS [caiit]. - URL:
http://www.iprbookshop.ru/70135.html

6.3 I1Hble UCTOYHUKU:
1. UaTepHeT-sHIIMKIONEANH - http://www.rubicon.com/

2. OnektpoHHas Bepcus «COIMOIOTHYECKOro XypHanay, u3zaaBaeMoro Pocculickoil akageMuedl Hayk
HNucturyrom cormonorun PAH - www.nir.ru/socio/scipubl/socjour.htm

7. MaTepuajibHO-TeXHHYecKoe o0ecrneyeHne TUCHMILIUHBI, MPOrpaMMHoe odecrnevyeHmne,
npodeccuoHa bHbIe 623bI JAHHBIX U HH(OPMALMOHHbIE CIPABOYHBIE CHCTEMbI

Jlng mpoBeneHus 3aHATHM MO JUCHUIUIMHE HEOOXOIUMO CIIeAyIollee MaTepuaibHO-TEXHUYECKOe
oOecrieueHue: ydeOHble ayqUTOPUM [AJs TMPOBEICHUS 3aHITHH JIEKIIMOHHOTO M CEMHUHApCKOro THIIA,
TPYNIOBBIX W WHAMBHUIYaJIbHBIX KOHCYJIbTALMM, TEKYLIEr0 KOHTPOJS U MPOMEKYTOUHOM aTTecTaluw,
MTOMEIIEHUS 111 CAMOCTOSITENIbHON paboThlI.

VY4eOHble ayTUTOPUH U TOMEILIEHUS JJIsi CAMOCTOSITENIbHOM pabOThl YKOMIUIEKTOBaHbI CHEIMAIN3UPOBAHHON
MeOeNbI0 U TEXHUYECKUMH CPEJCTBAMHU OOYyYCHHMS, CIIY KAIIUMH JIJIs1 TIPEACTABICHHS yueOHOW nHpOpMauu
OOJIBITION ayTUTOPHH.

[TomerieHus I CaMOCTOSATENILHONW paOOThl YKOMIUIEKTOBAHbI KOMITBIOTEPHON TEXHUKOH C BO3MOXKHOCTBIO
MTOAKITFOYEHHUS K ceTh "Unrepuet" 51 obecrieueHneM JIOCTyIa B AIIEKTPOHHYO
UH(OPMAITMOHHO-00Pa30BaTENIbHYIO Cpey YHUBEPCHUTETA.

Jliia mpoBesieHus 3aHIATUH JIEKIIMOHHOTO TUIA UCTIOIB3YIOTCSI HAOOPHI JEMOHCTPALIMOHHOTO 000PYI0BaHMUS,
o0ecreunBaIIfe TeMaTHYECKUE WILTIOCTpaud (ITPOEKTOP, HOYTOYK, IKpaH/ MHTEPAKTUBHAS JIOCKA).

JIuueH3MoHHOE U CBOOOJHO pacrpoCcTpaHseMoe IPOrpaMMHOE 00eCTIeueHHe:

Kaspersky Endpoint Security mist 6usneca - Cranpaptasiii Russian Edition. 1500-2499 Node 1 year
Educational Renewal Licence

Omneparmonnas cuctema Microsoft Windows 10

Adobe Reader XI (11.0.08) - Russian Adobe Systems Incorporated 10.11.2014 187,00 MB 11.0.08
Microsoft Office [Ipodeccuonansusiii moc 2007

7-Zip 9.20

ITpodeccronanbhplie 6a3bl JaHHBIX U UHPOPMAITMOHHBIE CIIPABOYHBIE CUCTEMBI:

1. Hayunas osnekrtponHas Oubnuorexka Poccuiickoit akamemun  ecrectBozHanms. —  URL:
https://www.monographies.ru

2. ONEeKTPOHHBIN KaTrajor @yHIaMEHTaIbHON OubmuoTeKn TTV. — URL:
http://biblio.tsutmb.ru/elektronnyij-katalog

3. VYuuBepcurerckas OuOnuoreka OHJAMH:  3JeKTpOHHO-OMOnMoreunas  cucrema. —  URL:

https://biblioclub.ru
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JJIeKTPOHHAasi HH(POPMALIMOHHO-00pa30BaTe/IbHAsA Cpeaa
https://auth.tsutmb.ru/authorize?response type=code&client id=moodle&state=xyz

B3aumoneiicTBue mpernomaBaTenss M CTy[JEHTa B TIpolecce OOy4eHHUs OCYLIECTBISETCS MOCPEICTBOM
MYJIBTUMEUMHBIX, THIIEPTEKCTOBBIX, CETEBBIX, TEICKOMMYHHUKAIIMOHHBIX TEXHOJOTHUH, HUCHOJIb3YEMBIX B
ANIEKTPOHHOH MH(OPMAIIMOHHO-00pa30BATEILHON CPEie YHUBEPCUTETA.



