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

ITIK-2 CnocoGeH MpuMeHSTh pe3yIbTaThl HAYYHBIX UCCIICIOBAHUN MPU PEIICHUHU TPO(eCcCHOHATBHBIX 3a/1a4
B c(epe HayKu 1 00pa30BaHUs, CAMOCTOSTEIHLHO OCYIIECTBISATh HAYYHOE UCCIIeIOBAHHE

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

- HAy4YHO-UCCJIEA0BATEIbCKHI

- megarorudyecKui

1.3 JlucumruinHa OpUCHTHPOBAHA Ha MOATOTOBKY OOyYarOUIMXCS K MPO(EeCCHOHATBHON JEATEIbHOCTH B
cdepe: 01 OOpazoBanue u Hayka (B cepe HaYaIBHOTO OOIIEro, OCHOBHOTO OOIIEro, CpelHero OO0IIero
oOpa3oBanus, TPOPECCHOHATBLHOTO OOy4YeHHs, TPO(EeCCHOHAIBHOTO 00pa30BaHMs, JOMOIHUTEILHOTO
oOpa3oBaHus, B chepe HAYUHBIX UCCIICTOBAHUIA)

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

O06001TIeHHBIEC TPYIOBEIC Kon n HaumMeHoBaHue
(yHKIMH / TPYAOBBIC komrtereHiu GI'OC BO,
(YHKIMY / TPYAOBBIC HIIH HEOOXOOUMOM IS
npodeccruoHaIbHEIC (hopMHpOBaHUS TPYIOBOTO
nercTBus (IPH HAUTHIUAH WIH PO CCHOHATBLHOTO
npodcTangapra) TEHCTBHUS

MHankaTtopbl JOCTHKEHUS] KOMIIETEHIIAM

[IK-2 Cnocoben npumeHsTh |crons3yer  3HaHUsT B 00JacTd  COBPEMEHHBIX
Ppe3yJIbTaThl HayYHBIX JNOCTIDKEHHH ~ XMMHUYECKMX  HayK MOpU  BBIOOpE
HCCIIEJOBaHUH NpU ONTHUMAJbHBIX  PEIICHUH  OKCHEPUMEHTAIBHBIX U
pelieHnn TEOPETUYECKHX 3a/1a4 B cepe HAyKH U 00pa3oBaHuUs
npodecCHOHaNBHBIX 3a7a4 B
cdepe HAyKHu U
o0Opa3oBaHus,
CaMOCTOSITENILHO
OCYIIECTBIISATh HAyYHOE
HCCIIEJOBaHNE

1.5 CornacoBanue MEXAUCITUIUTMHAPHBIX CBA3CH TUCIUTIINH, 00€CIIEYNBAIOIINX OCBOCHUE KOMITCTCHITHI:

I1K-2 CrocobGeH NpUMEHSTh pe3yabTaTbl HAYYHBIX HCCIEIOBAHUN TPH peIIeHHH
npodeCCHOHANIBHBIX 3a7ad B cdepe HAyKu U 00pa3oBaHUs, CaMOCTOSATEIBHO
OCYILECTBIIATH HAYYHOE MCCIIEIOBAHNE

Ne HaumeHnoBanue ®dopma
n/n JTUCLUILINH, o0y4eHHs
OIIPECACIIAONINX Ouynas
MCXKIUCHUITIIMHAPHBIC (CCMCCTP)
CBA3U 1 2 3 4
1 |AxkTyanbHble +
MPOOJIEMBI OHOIOTHH
U DKOJIOTUHU
2 |136paHHbIe TIaBhI +
KBaHTOBOW XUMHUH
3 |N36paHHbIe TIIaBBI +
COBpPEMEHHO
HEOpPraHU4YeCcKon
XUMUU
4 |Hanoxumus u +

HAaHOTCXHOJIOTHH




5|OCHOBEI CTpOEHHUS +
BEIIECTBA

6 |[Ipemmurmomuast +
NpaKTHKA

7 |Pemenue xumuyeckux | +
3a/1a4 [OBBIIIIEHHOM
CJIO)KHOCTH

8 |CoBpemMeHnHBIE + | +
POOIEMBI
OHMOTEOICHOIOT I

9|Coxpanenue +
OoropazHooOpasus
pacTeHuii u
KHUBOTHBIX

10| XuMHuuecKkre OCHOBEI +
JKU3HU

2. Mecto nucunmiimabl B cTpykrype OII marucrparypsi:

JucrunimHa «AKTyaJdbHBIE 3a7add  COBPEMEHHOM XWMHUHM» OTHOCHUTCS K 4YacTH, (HOpMHUpPYyEMOit
y4aCTHUKaMH 00pa30BaTeIbHBIX OTHOIICHUH, ydeOHoro turana OIl mo Hanpasienuro noarotosku 44.04.01
- [lenarornyeckoe oOpa3zoBaHuUe.

JucuuninuHa « AKTyalIbHbIE 3a/1a4d COBPEMEHHON XUMUN») U3y4aeTcs B 2 CEMECTpE.

3.00beM u conepxaHue TUCUUILIUHBI
3.1.00peM QUCIUIUIMHEL: 4 3.€.
Oumnas: 4 3.e.

Bun yueGHOM paboThI (Bcgglf;io]s)
OO0mas Tpy10éMKOCTb 1M CHUILTHHBI 144
KonTaktHas pabora 32
Jlexnuu (Jlexiun) 16
[Tpaktuueckue (IIpakr. pab.) 16
CamocrosrenbHas padota (CP) 76
DK3aMeH 36

3.2.ConepxaHue Kypca:

Ne Ha3zBanue Bun yuebHoli | DopMbI TEKYIIETO
TEMBI paszena/TeMsbl pabotsl, yac. KOHTPOJIS
Jlex |IIpa| CP
LIMH | KT.
pao.
O[O0 |O
2 cemecTp
1 Cunrtes n Omnpoc;
HUCCIIENOBaHUE TecTtupoBanue
CBOMCTB BEILIECTB C
HOBBIMU a 21210
HEOOBIYHBIMU
CBOMCTBaMHU




2 Xumust Ormpoc;
[IOBEPXHOCTH, Tectuposanue;
TOHKHX TJICHOK U > 12 |10 3almTa
reTepOCTPYKTYp B MpPEe3eHTALINHI
COBPEMEHHOM
MaTepHaloBEICHUN

3 Peakuuonnas Ompoc; Pedepar;
CIIOCOOHOCTh U 2 2 |10 TectupoBanue
KaTajus.

4 Xumus Omnpoc; Pedepar;
HaAMOJEKymsapHelx | 2 | 2 | 10 TectupoBanue
COEIMHEHUI

5 Xumus u 2 | o 3 Omnpoc;
SHEpPreTUKa TecTtupoBanue

6 3eneHas XuMus 2 | o 3 Omnpoc;

TecTtupoBanue

7 XUMUs )KU3HEHHBIX > 12 110 Omnpoc;
MPOLECCOB TecTtupoBanue

8 Xumus u Omnpoc;
OKpy’arowas cpeia |, | 5 | 14 TectupoBanue;

[IpakTuyeckoe
3aJlaHue

Tema 1. CuHTe3 U HCCJIeI0BAHME CBOICTB BelleCTB ¢ HOBHIMH He0ObIYHbIMU cBolicTBamu (I1K-2)
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-2)

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. PeaknuonHnasi cnocodoHoctb u karajan3s. (IIK-2)
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 HaaAMoJIeKyJasipHbIX coenunenunii (ITIK-2)

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-2)

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-2)
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-2)
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 cpeaa (IIK-2)
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:

2 cemecTp
*  TEKyIHUHd KOHTPOJIb — 50 OamioB
*  KOHTPOIBHBIC Cpe3bl — 2 cpe3a mo 10 6amioB KaxabIid
* OTBeT Ha ’Kk3aMeHe: He Ooinee 30 OamioB

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
1. Cunres u Ormpoc 1 [IpaBuIIbHEIM OTBET HAa BOIIPOC HA CeMHHApE - 1 Gan
HCCIICAOBAHUE
CBOMCTB




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
CIIOCOGHOCTS U | Pedhepar 2 [TonHOCTBIO packpbiTa Tema pedepara - 1 Oamwi, odopmienue - 1
KaTaJus. GAILL
Tectupos 3 Tect coctout u3 10 Bonpocos. bonbmie 80% npaBUIbHBIX OTBETOB -3
aHue 6amna, 50-80% - 2 6amna, mensiie 50% - 1 6amn
4. Xumust Ompoc 1 [IpaBunBHEIN OTBET Ha BOTpoC - 1 OGaw.
HaIMOIICKYIIAPH | Pedepar 3 I'pamoTHO packpwiTa Tema 3cce 2 Oamr, GOpMYyITHPOBKa JHYHOTO
BIX COE/IMHEHUH OTHOILICHUS K paccMaTpuBaeMoii Teme 1 Gat
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. OTBeT Ha dK3aMeHE 30 10-17 GammoB — CTYIEHT PACKPBLI OCHOBHBIE BOIIPOCHI W 3aJaHUS
OmsieTa Ha OIIEHKY «yJOBIETBOPUTEIHHO»
18-24 GammoB — CTYIEHT PACKPHLI OCHOBHBIE BOIIPOCHI W 3aJaHUS
OmieTa Ha OIICHKY «XOPOIIIOY,
25-30 6amIoB — CTYICHT PacKphUl OCHOBHBIC BOMIPOCHI M 3aJaHUS
OusieTa Ha OIIEHKY «OTITUIHOM.
10. HUroro 3a cemectp 100
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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

4.2 TunoBsle OLICHOYHBIE CPEACTBA TEKYILIETO KOHTPOJIS
3aIUTAa Npe3eHTaluu

Tema 2. Xumus NOBEpXHOCTH, TOHKUX IJIEHOK U FETEPOCTPYKTYP B COBPEMEHHOM MaTepHaIOBEAECHUN
1. ®uznveckne MEeToIbl CHHTE3a HaHOYaCTHIL. [lomyueHne ¢ MOMOITBI0 MOJIEKYISPHBIX MTyYKOB.
2.MGTOIU>I I/ICHapeHI/ISI-KOHI[eHCElI_[I/II/I )41 I/IMHy.]IbCHOFO paﬂnonma.
3. IInasMeHHO-XUMHUYECKHUU METO/I.
4. TemmnaTtHbli cuHTE3. CUHTE3 B IOPUCTBIX CPENAX, MUKPOAMYIIbCUAX U MULIEIUIAX.

Omnpoc

Tema 1. Cunre3 u HUCCIICAOBAaHHUC CBOICTB BCIICCTB C HOBLIMH HGOGBI‘-IHLIMI/I CBOMCTBaMU
1) MeTtonbl ananu3a NoBepXHOCTU U HaHOYacTUIl. OCOOEHHOCTH aHaJIM3a BBICOKOJUCIEPCHBIX CUCTEM,
JOKaJIbHOCTh. DU3HKO-XUMUYeCKasi AMATHOCTHKA HaHoyacTHll. [IpuHIMIbI Mopdoaorunyeckoi
XapakTepu3alliil HAHOYACTHI] METOJIaMHU JIEKTPOHHOM, aBTOMOHHOM, TYHHEJIbHOW M aTOMHO-CUJIOBOM
MUKPOCKOITUH.

2) CrpoeHue HaHOYACTHII Pa3IMYHON MpUpok! ((pa3oBbie, MUIICIIIIPHBIC, BE3UKYIIbI). OmnpeaeneHne
COCTaBa M CTPYKTYPBI OTJICIbHOM HAHOYACTHIIBI; JIEKTPOHHAS MUKPOCKOIIHS BEICOKOTO pa3pelieHus,
AIIEKTPOHHO-30HI0BBIC METO/IbI aHAIM3a. MeTObI KoJieOaTeTbHON CIIEKTPOCKOIHU. MeToIbI ¢
WCTIOJIb30BaHIEM CHHXPOTPOHHOTO M3JIyYEHUS. DIUTUTICOMETPHSI.

3) HaHouacTHIlbl Kak MHTPEIUECHTHI ()YHKIIMOHATHHBIX MaTePHAIOB; HAHOKOMITO3UTHI U HAHOOJIOYHBIC
KOHCTPYKIIHOHHBIE MaTepuabl. MarHUTHBIC MAaTePHAIIbI, IMEHKN TaMATH. TepMOdIIEKTPUICCKUE
npeoOpazoBareny. ONTOAIEKTPHIECCKHE TPEoOpa30BaTEIH.

4) IlpuHUHMIIBI UCTIOB30BAHUS HAHOYACTHUI] B MeAuIIMHE. HaHOUaCTUIIBI KaK MOMIOTAaHThl U MUTPAHTHI B
OKpykaromei cpeae. XuMus atMocepHbIX HaHOUYACcTUIl. KaramuzaTopsl u COpOSHTHI HA OCHOBE
YABTPAIUCIIEPCHBIX BEIIECTB: crielM(rKa X MOIydeHUs U (PYHKIHOHUPOBAHHUSL.

Tema 2. Xumus NOBEpXHOCTH, TOHKUX IJIEHOK U FETEPOCTPYKTYP B COBPEMEHHOM MaTepHaIOBEAECHUN
MeTtoab! MOAU(PUIIMPOBAHUS IOBEPXHOCTH: pU3NYecKoe (JIerHpoBaHUE, HOHHASI UMILJIAaHTAIlHsl, HAHECEHHE
TOHKHX TUICHOK M TIOKPBITUI) M XUMHUYECKOe (M3MEHEHHE (PYHKITMOHAIBHOTO IMTOKPOBa) MOAUGUIIMPOBAHHE.
1) XUMHYeCKOoe MOTU(PHUITMPOBAHKE MOBEPXHOCTH. TpeboBaHusa K Moaudukaropam. SkopHas
rpynma u CTabMIbHOCTh TOBEPXHOCTHO-MOAU(DUIIMPOBAHHBIX MaTeprasioB. [IpuBUTHIN C0M — BaKHEHTITHI
AIIEMEHT XUMHYECKH MonauduuupoBanHoro Marepuaina. CTpoeHue NpUBUTHIX clioeB. Pacmpenenenue
MPUBUTHIX MOJIEKYIN B cjoe. JIByMEpHOCTh, MAaKPOMOJIEKYISPHOCTh U MOMU(PYHKIIUMOHAIBHOCTH IPUBUTOTO
ciosi. BzauMHoe BIusiHUE IPUBUTHIX MOJIEKYJI.

2) XuMHYeckoe MOAU(PUIIMPOBAHUE THIPOKCUIMPOBAHHBIX HOCUTENEH MeTalIopraHn4eCKUMU
COETUHEHUSMH — IIyTh CUHTE3a T€TePOreHHBIX METANIOKOMIUIEKCHBIX KaTall3aTopoB.

3) [IpumeHeHne MOBEPXHOCTHO-MOAUPHUIIMPOBAHHBIX MATEPHUATIOB: CEIIEKTUBHBIE COPOEHTHI,
KaTaJau3aTopbl, HOHOOOMEHHUKH, CEHCOPBI, HAIIOJHUTEH IaCTMACC, CTa0MIIN3aTOPHI U T. 1.
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Tema 3. PeakninonHas cnocOOHOCTb M KaTaJns.
OO0m¥e MPUHINITB TPUTOTOBJICHUS KaTaInu3aTOPOB.

1) BnusHue ycnoBuil npurotoBineHus Ha (GU3UKO-XUMHUECKHE CBOMCTBA METAITMUECKUX
KaTaJm3aTopoB.

2) CriocoObl HaHECEHUs! aKTUBHOTO KOMITOHEHTA Ha HOCHUTENh (METOIBI IPOMUTKHU, OCAKICHUS,
WOHHBIN OOMEH u 1p.).

3) Crnioco6b! MOM(UKAIIMH U IPOMOTHPOBAHUS KaTaIU3aTOPOB.

4) Tunel HaHOKaTanM3aTopoB. [lomyyeHne HaHOKaTaIU3aTopOB.

5) OCco0EeHHOCTH Karaanu3a Ha HAHOYACTUIAX U [[EOJIUTAaX.

6) ®dorokaranus u poTokaranuzaropsl. [Ipumenenue.

7 [IpumeHeHne HaHOKaTaIu3a

Tema 4. Xumus HaZAMOJIEKYJIIPHBIX COEAMHEHUN

1. Ileomutsl. Tononorus kapkacos. LleoauThI ¢ HU3KUM WU CpeTHUM cooTHoIeHueM Si/Al (< 5)u ¢
BBICOKUM cooTHoIIeHueM Si/Al (> 5). MonekymspHbIe CUTa, 1IE0CHIIBI TN TTOPOCUIIBIME. PO IE0TUTOB 1
IICOTUTHBIX MaTEPHAIIOB B TPOMBIIIIICHHOCTH.

2. O0macTM TPUMEHEHHUS  CyNpaMOJIEKYJSpHBIX  coenuHeHud. IlepcriekTHUBHBIE Marepuasbl JUis
3aXOpPOHEHHUS  PAJAMOAKTHBHBIX OTXOAOB M  JICKAPCTBEHHBIX IPEMaparoB  HOBOTO  ITOKOJICHUS.
Tepmooanexrpuueckue Mmartepuainsl. [lomynpoBogHukoBble Kiarparbl. CymnpamoieKyiaspHas SJIEKTPOHHKA.
WuTepkanupoBaHHbIN rpaduT, TEpMOpPACIINPEHHBIN TpaduT.

3. Kamukcapensl u KykypOutypunsl. OOmue onpenenenus. Crpoenue. Homenknarypa. CunTes.
IIpuMeHeHnEe KaIMKCapEHOB.

4. Porokcanbl u kareHaHbl.O0me Borpockl. Omnpenenenus. Mcropust Bonpoca. KateHaHbl M pOTOKCAHBI.
Howmenxunarypa. Karenans! B npupoze.

5. TeMILIaTHBIN CUHTE3.

6. buonormueckue (mpupomHbIC) MOJCKYIsApHbIe MammHbl. AT®D-cuHTaza. «MOJEKyIIpHBII POTOP».
XKryTuk kak MOJNEKylIsIpHas MallyuHa.

7. CHUHTETHYECKHE MOJEKYISpHbIE MalIMHbl. XHUMHUYECKH YIpPAaBIsSEMble MOJIEKYJSPHbIE UYETHOKH H
HAaHOMUGTHL. MoneKyaspHble YENHOKM Ha COJHEYHOM »Hepruu.  MoJekyispHble  MpOMeIIephl.
MosnexynsipHble MUHIETHL. MoJeKyaspHbIe pOOOTHI.

8. Hogeiimmume JOCTHKEHUS B CO3IaHUU MOJIEKYISIPHBIX MAIlIUH U B KOHCTPYUPOBAHUU CYTPAMOJIEKYISIPHBIX
aHcaMoOJei.

Tema 5. XuMus u sHEpreTHKa

1) lanpBannveckue eMeHTbl. KOHCTPYyKIHsl, 0COOEHHOCTH, (PU3UKO-XUMHUYECKUE TPOLIECCHI.
TexHomornuyeckue XapakTeprUCTUKH.

2) [Ipo6aema TOIUIMBHBIX 3JIEMEHTOB. YCTPOMCTBO TOIJIMBHBIX JIEMEHTOB U AJIEKTPOXUMHUYECKUX
TEHEPATOPOB.

3) HepCHeKTI/IBBI MMPUMCHCHUA TOIVIMBHBIX 3JICMCHTOB.

Tema 6. 3enenas xumus
1. Ponb «3eneHoit XuMur B COBPEMEHHOM MHPE»
2. llpuaiuns! «3en€HON XUMUNY.
3. OCHOBHBIE HAMPABJICHUS B Pa3BUTHU TEXHOJOTUH «3€IEHON XUMUN»
4. OauH U3 MPUHITUIIOB 3€JIEHON XUMUH — aTOMHast 3 (HEKTUBHOCTS.

Tema 7. XuMusl ;KM3HEHHBIX IPOLIECCOB

—

. (hoTOCHHTE3, CHHTE3 TIINKOTECHA, )KUPOB H OeiKa

[\S}

. I3yueHue cTpyKTyphl U GyHKIIUI HyKJIEWHOBBIX KUCIOT. PacmmppoBka reHeTUYeCKOro Koja.

[98)

. Perynsuus kinetouHoro Meradonnu3Ma BHEIIHUMHU (DaKTOpaMHU.



4. Topmonsl. [opMoHaibHast peryisuus AesITeNbHOCTH TOPMOHOB.

5. B0O3MOXHOCTH MOAETUPOBAHUS HEKOTOPHIX OMOJIOTMYECKUX (PYHKIUH B HEXKHUBBIX XHMHUYECKHX
CUCTEMax.

Tema 8. Xumus u okpyskarouas cpeaa
1. Xpomarorpaduueckrne MEeTOIbI KOHTPOJISI OKPYIKAIOIIEH CPEJIbI.
2. CrexTpaabHble METOABI KOHTPOJIS OKPYKAIOLIEH Cpenbl.

3. IlorentmomeTpus ¢ MOHCEIEKTUBHBIMU A1ekTpoaamu (MC3). CeneKTHBHOCTh METO/Ia B 3aBUCUMOCTH OT
cocTaBa (OHOBOTO EKTPOIUTA U MATPULIBI AaHATTU3UPYEMBIX MPOO.

4. DNeKTpOXUMHUYECKUE METOIbI KOHTPOJISL OKPYKAIOIIEH Cpeibl.

5. XuMU4€ECKHE METO/IBI OIIPEIEICHNUs TOKCUUYHOCTH BoA. OCHOBHBIE aHAIIMTUYECKUE TIpoLiecchl. MeTonbl
poOONOATOTOBKU U M3MEpeHUH. [IpUHIUITBI eiiCTBUS aHATTM3aTOPOB.

6. AHanUTHYECKHE METOBI KOHTPOJIS MPOLIECCOB B OTKPBITHIX BogoeMax. OnpeneneHue KUciopoia B
OMOJIOTHYECKHX cucTeMax. MeTobl MOHUTOPHHIA U CEHCOPHI.

IIpakTnyeckoe 3aaHue

Tema 8. XuMus u okpyskaromias cpeaa

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

Pedepar

Tema 3. PeakiimonHast cnocOOHOCTDh M KaTajns.

—

. Karanuzarops! mporieccoB HedTenepepaboTKH.

[\

. Karanuzaropsl cunTe3a Ha ocHoBe CO u H2.

(98]

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

Tema 4. Xumus HaZIMOJIEKYJIIPHBIX COEAMHEHUN
. MeToss! uccne[oBaHus CYTPaMOJICKYISIPHBIX aHCaMOJIeH.
. CynpamonekyinspHas xumus B IHTepHeTe.
. KoHnenmnusa TOKCUKOJIOrHYeCKUX UCCIICIOBAHUMI.

B 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 CIIOKHEIX OKCHIOB 3aBUCAT OT.....7
a) cocTaBa
b) cTpykTyphI
C) Ae(PEeKTHOMI CTPYKTYpPbI
d) Bce BepHO

2. OT yero 3aBUCAT CBOMCTBa CJOXHBIX OKCHIOB, KOTOPbIE MO3BOJISIIOT LIE€JIEHANPABICHHO BIUSATh HAa UX
LIeJIEBBIE MapamMeTphl?

cocraBa
CTPYKTYPBI

ne(HEKTHOM CTPYKTYPhI
BCE BEpHO
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3. Kakue Ha3pIBaroTCsl MaTepuasbl, KOTOPbIE UMEIOT JOCTATOYHO Y3KYHO METII0 IMCTEPE3UCA, OHU MOTYT
OBITH MCIIOJIB30BaHbI B YCTPOMCTBax, rue TpedyeTcst OBICTpOe YIpaBieHHE CUTHAJIOM MPH MUHHMAJIbHBIX
3arparax 3Heprun?

a) MarHUTOTBEPIBIMU
b) MarHUTOMSTKUMU
C) MarHUTOXXECTKHE
d) Bce BepHO

4. B ciny4ae COBIAJAOIIMX 110 HAPABICHUIO CIIMHOBBIX MOMEHTOB KOMITOHEHTOB KPUCTAJUTNYECKON
peleTKH MaTepual oonaaaer .....7

a) (heppOMarHUTHBIMHU CBOIICTBaMU

b) HaMarHMYEHHOCTHIO

C) CITIOCOOHOCTHIO TOBOPAYMBATH TIOCKOCTH MOJSIPU3AIIAN
d) Bce BepHO

5.V cerHeToseKTpuYeCcKuX MaTepuaioB HaOmonaeTcs?
a) IOMEHHOE CTPOCHHE

b) oTCcyTCTBYeT CITIOHTaHHAS MOJISIPU3AITUS

C) BEpHO a,b

d) HeT mpaBUIILHOTO OTBETA

6. Kakoii >dexT nposBisercs Npu HAJIOKEHUH BHEIIHET0 MarHUTHOTO IIOJiA, HalpaBlI€HHE KOTOPOTO
COBMAJIa€T ¢ BEKTOPOM MAarHMUTHOTO MOMEHTA KPUCTAJIMYECKOM pEHIeTKH MaTepuaia, YTO HCIOJIb3yeTCs
IUIS CO3JAaHUS YCTPOMCTB BU3yalu3alluu M300pakeHUsS MOIYISITOPOB M MAarHUTOONTHYECKUX 3aTBOPOB,
HanpUMep IS JIa3epHBIX MpUOOpPOB?

a) Dupuko depmu

b) Bonedranr [Taynmu

c) dapanes.

d) Xomra

Uto npencraBieHo HA PUCYHKE?

3aBUCUMOCTh HAMAarHUYEHHOCTH HACBIIICHUS
TemnieparypHasi 3aBUCUMOCTH 3JIEKTPOIIPOBOTHOCTH
BEPHO a,b

HET MPaBUIILHOTO OTBETA

8.Kakue CcyiiecTByloT Apyrue rpynmbl MaT€pUaioB, UCIIOJIb3YEMbIX B 3JIEKTPOHHON TEXHUKE?
a) JIEKTpOHarpeBareIbHbIe

b) kaTanuTHYECKHE U DIICKTPOTHbBIC

C) MIOPUCTHIE

d) Bce BepHO

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

b) TeM, 9TO y MEPBBIX OTCYTCTBYET CIIOHTAHHAS TIOJISIPU3ALIHSI

C) OT TEMIIEPATypBI

d) OT 27E€KTPOMAarHUTHBIX MOJEH

10. 14. I'me ucnonb3yrotcs ZnS:CuCl; Zn2Si04:Mn; CsJ:Na, WO3; Nb205:Agl, Y203S:Eu?
a) MHOYLMPYIOIUE YCTPOUCTBA



b) onTUYeCcKHE yCTPOUCTBA OTPAKEHUS
C) BEpHO a,b
d)HeT BepHOTO OTBETA

11.B ueM 3axiroyaeTcsi MpUpoOia MarHeTU3Ma TBEPbIX Tes?

BO B3aUMOJIEUCTBUHU MEXIY COO0I CIIMHOBBIX MOMEHTOB IEKTPOHOB ()EPPOMATHUTHBIX HOHOB U aTOMOB B
CTPYKType MaTepuaioB

BO B3aMMO/ICHICTBMM MarHUTHBIX MOMEHTOB MaTepHualla 1 IEKTPOMArHUTHBIX CBETOBBIX KOJIEOaHUI

B COBIIQ/ICHUU C BEKTOPOM MarHUTHOTO MOMEHTA KPUCTAJUIMYECKON PEIIETKA MaTepuaia

BCE BEPHO

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

AIIEKTPOHATPEBATEIbHbBIE

KaTaJIUTUYCCKUC U DJICKTPOAHBIC

MIOPHUCTHIE

BCE BEPHO

13.Kakoii olHOW M3 BaXKHEHIIMX XapaKTEPUCTUK MArHUTHBIX MaTEpHUasoB SIBJISECTCS, IPU KOTOPOHM 3a CUET
TEIUIOBOTO JIBIKEHUS] TMPOUCXOAUT pPAa3pylIeHWE OpUEHTAIlMM MAarHUTHBIX JOMEHOB M BEIECTBO
MPAKTUYECKH TEPSET CBOIO HAMAarHUYEHHOCTh?

a) remneparypa Kropu

b) MarHUTOCTPUKIIMOHHBIN AP HEeKT

C) U3MEHEHHE TEOMETPUYECKUX Pa3MEPOB OObEKTOB
d) Bce BepHO

14.K KOHCTPYKIIMOHHBIM MaTepuraiaM OTHOCATCS?

a) PA3JINIHBIC CUJIMKATBI, aJTIOMOCHUJIMKATHI

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

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

15.0t1 yero 3aBucut 3HaueHue dpdexra Dapages?

OT JIMHBI 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. XvuMus OBEPXHOCTH, TOHKHUX TUIEHOK U T€TEPOCTPYKTYP B COBPEMEHHOM MaTepuaIOBEICHUH
1.YT0 Takoe karanuz?
a) MU3MEHEHHME CKOPOCTHM XHMUYECKOW peaklUWu MpH BO3JIEHCTBUU BEIIECTB (KaTajlu3aTOpOB), KOTOPHIE
Y4acTBYIOT B pEaKIIUU, HO HE BXOJAT B COCTAB MPOTYKTOB
0) M3MEHEHHE CKOPOCTH XMMHYECKOM PEaKIWH TPU BO3JICHCTBHHM BEIIECTB (MHTHUOWTOPOB), KOTOPHIE
Y4acTBYIOT B pEaKIIUU, HO HE BXOJAT B COCTAB MPOTYKTOB
B) IPOLIECC B3aUMOJICHCTBUS BEIIECTB JIPYT C APYTOM ¢ 00pa30BaHUEM OCaJKa, BHIJICIICHNE Ta3a WU BOZbI
T') OKUCITHUTEIHHO - BOCCTAHOBUTEBHBIN MPOIIECC
2. Yrto xapakTepHO AJid KaTaiauzaropa’?
a) HE HAXOJUTCS B CTEXMOMETPHUYECKHIX OTHOIICHUSAX C MTPOAYKTAMU
0) pereHepupyeTcs ociie KaX10To UKJIAa IPEBPaIeHHs] pEareHTOB B MPOTYKTHI
B) BEpHO a 1 O
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') HE pEereHepupyeTcs Mmocie KakKJ0ro UKIa NPeBpalleHUs PEareHTOB B MPOIYKThI

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

a) KOJIMYECTBO pPACTBOPHUTENS, KaK IMPaBWJIO, 3HAYUTEIHHO MPEBBIIMIAET KOJIUYECTBO PACTBOPEHHBIX
pearupymomux BemecTs

0) KOJIMYECTBO PACTBOPUTENS, KaK NPaBUJIO, 3HAUYUTEIBHO MEHbIIE KOJMYECTBA PaCTBOPEHHBIX
pearupymomux BemecTs

B) KOJIMUECTBO PACTBOPUTEIISI COM3BMEPUMO C KOJIMYECTBOM PACTBOPEHHBIX PEArupyIOIINX BEIIECTB

I') UMEET MECTO OT XapaKkTepa MPOTEKAIOIIEro mpolecca

4. Kem ObLT BBEZICH TEPMUH «KaTaIu3»?

a) 1. bepuennycom

0) Kimaycom on Knuruarom

B) JI>xoynb-Jleniom

r) Jxo3aits Yumtapaom ['m66com

5. IIpy rOMOreHHOM KaTajiuse:

a) KaTalnu3arop M peardpyrollue BelIeCcTBAa HAaxoAATCs B OAHOM (a3e B MOJEKYISIPHO-IUCIIEPCHOM
COCTOSIHHH

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

B) Karajau3arop 0o0pa3yeT caMOCTOATENbHYIO (Da3y, OTHeICHHYIO TpaHUIeH pasziena oT (a3bl, B KOTOPOH
HaAXOSTCS Pearrupyrole BenecTa

T') KaTaJlu3aTop ¥ pearupyromire BemecTBa HaXoIITCsl B OMHOU (a3e B MOJICKYISIPHOM COCTOSTHUH

6. [Ipu rereporeHHOM KaTajmse:

a) KaTalu3arop M peardpyrollue BeIIeCTBAa HaxoAATCs B OAHOM (a3e B MOJEKYISPHO-IUCIIEPCHOM
COCTOSIHHH

0) Karaau3aTop M pearupyrolue BellecTBa HAaXOITCS B pa3HbIX (azax B MOJEKYISIPHO-IUCTIEPCHOM
COCTOSIHHH

B) Karajau3arop oOpa3yeT caMOCTOATENbHYIO (ha3y, OTHeIeHHYIO TpaHUIeH paszena oT (a3bl, B KOTOPOM
HaAXOASTCS Pearkupyrole BenecTa

T') KaTaJlu3aTop ¥ pearupyromire BemecTBa HaX0IITCs B OMHOU (a3e B MOJICKYISIPHOM COCTOSTHUH

7. Jl7is TeTepOreHHO-TOMOT@HHOTO KaTaan3a XapakTepHO:

a) KaTalnu3arop M peardpyrollue BelIecTBAa HaxoAATCs B OAHOM (a3e B MOJEKYISPHO-AUCIIEPCHOM
COCTOSIHHH

0) Karaau3aTop W pearupyrolue BellecTBa HaXOATCS B pas3HbIX (azax B MOJEKYISIPHO-IUCTIEPCHOM
COCTOSIHHH

B) peaKIis HAYMHAETCS Ha IOBEPXHOCTU TBEPJOTO KaTaIu3aropa, a 3aTeM MPOoAOoIIKaeTcsl B 00beme

I') KaTaJu3aTop U pearupyromiye BelecTBa HaXoITCs B OMHOU (a3e B MOJICKYISIPHOM COCTOSTHUM

8. Ba)KHBIM KOMIIOHEHTOM MPOMBIIIIEHHBIX KaTaJIU3aTOPOB SBISIFOTCS MPOMOTOPBL. UTO ISl TUX BEIIECTB
XapakTepHOo?

a) BENIeCTBa, J00aBJIEHNE KOTOPHIX K KaTaln3aTopy B MaJIbIX KOJIMYECTBaX (MTPOIEHTHI UJIU JOIH TPOIICHTA)
YBEJIMUYMBAET €r0 aKTUBHOCTh, CEJIEKTUBHOCTh WJIH YCTOMYHUBOCTh

0) BelecTBa, 100aBICHUE KOTOPBIX K KaTAIM3aTOPY B MAJIBIX KOJIMYECTBaX (ITPOLICHTHI WIIH JIOJIA MPOIICHTA)
YMEHBIIAET €r0 aKTHBHOCTH, CEJICKTUBHOCTD WIIH YCTOWYHBOCTh

B) 3TO M €CTh CaM KaTaJIu3aTrop, KOTOPBIA MPUMEHUM UCKIIOUUTEIHHO B MPOMBIIITIEHHBIX YCIOBUAX

I') HET BEPHOT'O OTBETA

9. K o0miim 3aKOHOMEPHOCTSIM KaTajii3a OTHOCST:

a) BCE KaTAJIMTUYECKUE PEaKIUU - CAMOIIPOU3BOIBHBIC TPOIIECCHI, T. €. MPOTEKAIOT B HAMPABICHUH YOBLTU
sHeprun [ ub6ca cucTeMsl

0) Karamu3aTop HE CMEIMIAET MOJIOKEHHUSI PABHOBECHUSI XUMHUECKON PEaKIuy, €CIIH HE CUUTATh €T0 BIHUSHUS
Ha KOA((DUIMEHT aKTUBHOCTH PEarupyroIrX BEIIECTB B PACTBOPAX

B) BEpHO TOJIBKO a U O



') BOJM3U OT pPaBHOBECHSI OJMH U TOT K€ KaTaau3aTop 3aMeIsIeT MPSMYI0 U OOpaTHYIO PEaKkIuu B paBHOMN
CTEIIEHU

10. Oneprus aktuBauuu E kaTanuTUyeckon peakuuy . ...

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

0) 3HAYUTETHHO OOJIBIIIE, YEM JIJIsl TOM e PEaKIMK B OTCYTCTBHE KaTan3aTopa

B) cHkeHue E obecnieunBaeT yCKOpeHHEe KaTaJIUTUYECKUX PEAKIUI 10 CPAaBHEHMIO ¢ HEKATATUTUYECKUMHU

r) yBenmnuenue E oOecreunmBaer 3aMelUIeHME  KAaTAIWTHUYECKUX PEAKIMHA 1O CPaBHEHUIO C
HEKATAJINTUYECKUMU

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

a) A+ K® AK

0) AK+B® K+ C+D

B) AK® B +K

') BEpHO TOJIBKO a U O

12. BonbIiast CKOPOCTh KaTAIMTUIECKON PEaKIIH MOKET OBITh OOYCIIOBIICHA:

a) CHIDKEHHEM DHEPTUU aKTHBAIIUH BCIICICTBHE MTPOTEKAHUS PEAKIIUHU 10 HOBOMY MEXaHU3MY
0) OCyIIIECTBICHUEM TIO]] IEHCTBHUEM KaTaIn3aTropa IEMHOr0 MEXaHU3Ma PeaKIIiu

B) cHmwkeHueM E, koropas oOecreunBaeT YCKOpPEHHE KATaJIUTHYECKHX pEakUuil IO CpaBHEHHUIO C
HEeKaTaJIUTUYeCKUMU

T') BepHO a M O

13. TunuuHbIMH KaTaqu3aTOpaMH s KaTaJUTUYECKUX IPOLECCOB, OOYCIOBIEHHBIE MEPEHOCOM
IEKTPOHA, SBIISIOTCS:

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

0) mmuuenu (Fe304, CuCr204)

B) cynbdunast (MoS2, WS2)

T') IEPEXOIHbIE METAJUIBI M UX COCTUHEHUS

14. Mo5+ + 02 ® Mo6+ + O2; O2 + CnHm ® nponykt. YTo npeacTaBieHo Ha CXeMe peakuuu?
a) OJIHODJICKTPOHHBIA TIEPEXOid, COMPOBOXKIAIOIIMICI 00pa3oBaHWEM CBOOOIHBIX paTUKAIIOB, Jaliee
Y4aCTBYIOIIHUX B PEaKINH

0) OKUCIUTEIHHO-BOCCTAHOBUTEIbHBIN KaTalU3 C MHOTOJIEKTPOHHBIM MEXaHU3MOM

B) oOpa3oBaHKe CBOOOMTHOTO paJMKalia B KAYeCTBE MPOMEKYTOUHOM YACTHIIBI

T') BepHO a M O

15. YTo XxapakTepHO AJs KaTajlnu3a B IPOMBIIIIIEHHOCTH?

a) HECMOTPsI Ha TIOSBJICHUE HOBBIX CTIOCOOOB aKTUBAIIMH MOJICKYJI, KaTallu3 OCTACTCSI OCHOBOM XUMHUYECKUX
MIPOU3BOJICTB

0) oTHOCHUTENIbHAA [0S KaTaIMTHYECKUX IpoieccoB coctabnsieT 80-90% u npoaomkaeT Bo3pacTarb
B) BEpHO a U O

I') B HEOPraHUYECKOM CHHTE3€ BAKHEHIIMMM KaTaAIUTHUECKUMU MPOLIECCAMU SBIISIOTCS TPOU3BOJICTBO
H2Si103 u HF

Tema 3. PeakiinonHas cnocOOHOCTh M KaTaJns.
1.Y10 Takoe xaTamus?

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

0) W3MEHEHHE CKOPOCTH XHMHMYECKOM peakIUu NpU BO3ACHCTBUU BELIECTB (MHTUOMTOPOB), KOTOpHIC
Y4acTBYIOT B pEAaKLIUH, HO HE BXOJAT B COCTAB IPOLYKTOB

B) MPOLIECC B3aUMOACHUCTBUS BELIECTB APYT C IPYTOM C 00pa30BaHUEM OCAJKa, BBIICIEHUE ra3a UIIH BOJIBI
I') OKMCIIUTEIBHO - BOCCTAHOBUTEIBHBIH MTPOLECC

2. Yro xapakTepHO Ui Karaiau3aropa?

a) HE HaXOJUTCSI B CTEXUOMETPUYECKUX OTHOLIEHUAX € MPOJYKTaMHU
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0) pereHepupyeTCs MOCIe KaXKI0TO IUKIIA TPEBPAIICHHSI PEar€HTOB B MPOTYKTHI

B) BepHO a U O

T') HE pereHepUPYETCs MOCTE KaXKI0TO [UKIIA TPEBPAIICHUS PEareHTOB B MPOIYKTHI

3. Yckopsitoliee AeiicTBUE pacTBOPUTEINSI HA PEAKIMIO B pacTBOpax OOBIYHO HE OTHOCAT K KaTaJlu3y Ha TOM
OCHOBaHUH, YTO...

a) KOJIMYECTBO pPACTBOPHUTENS, KaK IMpPaBWIO, 3HAYUTEIBHO MPEBBIIMIAET KOJIUYECTBO PACTBOPEHHBIX
pearupymomux BemecTs

0) KOJMYECTBO pPACTBOPUTENS, KaK NPaBUJIO, 3HAUYUTEIBHO MEHbIIE KOJMYECTBA PaCTBOPEHHBIX
pearupymomux BemecTs

B) KOJIMUECTBO PACTBOPUTEIISI COM3BMEPHUMO C KOJIMYECTBOM PACTBOPEHHBIX PEAarupyIoIInX BEIIECTB

I') UMEET MECTO OT XapaKkTepa MPOTEKAIOIIEro mpoliecca

4. Kem ObLT BBEZICH TEPMUH «KaTaIu3»?

a) U. bepuennycom

0) Kimaycom on Knurnuarom

B) JI>xoynb-Jlenom

r) JIxo3aits Yumtapaom ['m66com

5. IIpu roMOreHHOM KaTajiuse:

a) KaTalu3arop M peardpyrollue BeIeCTBAa HaxoAATCs B OAHOM (a3e B MOJEKYISIPHO-AUCIIEPCHOM
COCTOSIHHH

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

B) Karajau3arop oOpa3yeT caMOCTOATENbHYIO (Da3y, OTHeICHHYIO TpaHUIleld pasziena oT (a3bl, B KOTOPOH
HaAXOASTCS Pearkpyrole BenecTa

T') KaTaJlu3aTop ¥ pearupyromire BelecTBa HaXoIITCsl B OMHOU (a3e B MOJICKYISIPHOM COCTOSTHUH

6. [Ipu rereporeHHOM KaTajmse:

a) KaTalu3arop M peardpyrollue BeIeCcTBAa HAaxOoAATCs B OAHOM (a3e B MOJEKYISIPHO-IUCIIEPCHOM
COCTOSIHUH

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

B) Karajau3arop oOpa3yeT caMOCTOATENbHYIO0 (Da3y, OTHeNeHHYIO TpaHUIeH paszena oT (a3bl, B KOTOPOH
HaXOASTCS Pearkupyrolye BenecTa

T') KaTaJlu3aTop U pearupyromire BemecTBa HaX0IITCs B OMHOU (a3e B MOJICKYISIPHOM COCTOSTHUH

7. Jl7is TeTepOreHHO-TOMOT@HHOTO KaTaan3a XapakTepHO:

a) KaTalu3arop M peardpyrollue BelIeCcTBAa HAaxOoAATCs B OAHOM (a3e B MOJEKYISIPHO-IUCIIEPCHOM
COCTOSIHUH

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

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

I') KaTaJu3aTop U pearupyromiye BelecTBa HaXoITCsl B OMHOU (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 KOJIMYECTBaX (MTPOIEHTHI UJIU JOJIH TPOIICHTA)
YBEJIMYMBAET €r0 aKTUBHOCTh, CEJIEKTUBHOCTh WJIH YCTONYHUBOCTh

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

B) 9TO U €CTh CaM KaTaJu3aTop, KOTOPHIN MPUMEHUM HCKIIOYUTEIIFHO B MPOMBIIIUICHHBIX YCIOBUAX
I') HET BEPHOT'O OTBETA
9. K o0miim 3aKOHOMEpPHOCTSIM KaTajin3a OTHOCST:

a) BCE KaTAJIMTUYECKUE PEaKIUU - CAMOIIPOU3BOJIBHBIC TPOIIECCHI, T. €. MPOTEKAIOT B HAMPABICHUH YOBLTU
sHeprun [ ub6ca cucTeMsl



0) KaTaJM3aTop HE CMEIIAeT MOJIOKEHHUSI PABHOBECHSI XUMHUUECKON PEaKIiH, €CIH HE CYMTATh €r0 BIUSHHS
Ha KO3(PPUIMEHT aKTUBHOCTHU PEarupykolIfx BeIEeCTB B paCTBOPax

B) BEpHO TOJIBKO a U O

) BOJIM3U OT paBHOBECHSI OJMH U TOT K€ KaTaJu3aTop 3aMeUIeT MPSAMYI0 U OOpaTHYIO peakuu B paBHOMN
CTETIeHU

10. DHeprus aktuBamu E KaTanuTHUEeCKON peakiyi ....

a) 3HAYUTCIBbHO MCHBIIC, UYCEM JIA TOH K€ pCaKkru B OTCYTCTBUC KaTaJIlu3aTopa

0) 3HAUMTEILHO OOJIBIIIE, YeM JIJISI TOM )K€ PeaKIMi B OTCYTCTBHE KaTaau3aropa

B) cHIbkeHue E obecrieunBaeT yCKOpeHHE KaTATUTHYECKUX PEAKIIHA 110 CPABHEHHUIO C HEKAaTAIUTUICCKUMU

r) ysenudenune E oOecrneunBaer 3aMe/UieHHE KaTaJIUTUYECKUX PEaKUUHd 10 CPaBHEHUIO C
HEeKaTaJIUTUYeCKUMU

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

a) A+ K® AK

6) AK+B®K+C+D

B) AK® B +K

I') BEPHO TOJBKO a U O

12. bonbIrast CKOPOCTh KaTaTUTHYECKOM PEAKIIMH MOXKET OBITh 00yCIIOBJICHA!

a) CHIDKEHHMEM SHEPrUM aKTUBALIUU BCIIECTBUE MPOTEKAHUS PEaKIUU 110 HOBOMY MEXaHU3MY
0) oCylIeCTBICHUEM O] IeHCTBHEM KaTaln3aropa LEMHOro MEXaHu3Ma PeaKIiu

B) cHXeHueM E, kotopas oOecreunBaeT YCKOpEHHE KAaTAIUTUYECKHX pEaKLUud IO CpPaBHEHHIO C
HEKaTaJIUTUYECKUMHU

) BEpHO a U O

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

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

0) mmuuenu (Fe304, CuCr204)

B) cynbuasl (MoS2, WS2)

T') IEPEXOIHBIC METAUIBI U KX COCTUHEHHUS

14. Mo5+ + 02 ® Mo6+ + 02; O2 + CnHm ® npoaykTt. YTo mpeACTaBIeHO Ha CXEME PEeaKIUn?
a) OTHOXYJICKTPOHHBIA TIEPEXOJ, COMPOBOXKMAIIIUNACI O0pa30oBaHWEM CBOOOIHBIX pPAJMUKAIIOB, 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 MPOMBIIIIEHHOCTH?

a) HECMOTsI Ha TMOSIBIICHHE HOBBIX CIIOCOO0OB aKTHUBAIIMU MOJIEKYJ, KaTall3 OCTACTCSI OCHOBOM XMMHUYECKUX
MIPOU3BOJICTB

0) oTHOCHTEINIbHAS JIOJIS KaTaIUTUYECKHX TporeccoB cocTaBisieT 80-90% u mpopomkaeT Bo3pacTarb
B) BepHO a U O

I') B HEOPraHMYECKOM CHHTE3€ BAXKHEHIIMMM KaTaJUTHUYECKUMH IPOLIECCaMH SIBJISIOTCS IPOU3BOJCTBO
H2Si0O3 u HF.

Tema 4. XuMusi HAAMOJIEKYISPHBIX COCTMHEHUN
Bomnpoc 1. TepmuH «cynepMoneKyasDy OblT BBEICH
a) ¢panimy3ckum yueHbsiM JK.-M. Jlenom B 1973 roxy
b) amepukanckum yuensiM JK.-M. Jlennom B 1983 rony
¢) Oputanckum ¢paHIry3ckuM yueHbIM JleHom B 1963 roay
d) HeT mpaBUIIBHOTO OTBETA
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Bompoc 2. BzaumoneiicTBus Mex Iy MOJIEKyJIaMU B CYIIPaMOJICKYIISIPHBIX accoIarax (B 4aCTHOCTH,
00yCJIOBIICHHBIC BaH-/IeP-BAaIbCOBBIMU CHUIIAMH WJIM BOAOPOIHBIMU CBSI3SIMH) (...), TOITOMY acCOIUATHI IO
CPaBHEHUIO C MOJIEKYJIaMH (...)

a) CWJIbHEE, YeM B3aUMOJICHCTBHUS MKy aTOMaMH B MOJICKYJIaX, MCHEE CTAOMIIbHBI TEPMOMHAMHUYCCKH,
HO BMeCTE ¢ TeM Oosiee 1aOWIbHbI KHHETUYECKH 1 Oosiee THOKY TUHAMHUYECKU

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

c) crmabee, 4eM 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 MOJIEKyJ1ax, Ooyee cTabuiIbHbI TEPMOIMHAMHUYECKHU, HO
BMECTE C TEM MEHEE JIAOMIbHBI KHHETHYCCKH U 00JIee THOKU JUHAMUYECKH

Bompoc 3. CynpamonekyssipHbie acCOaThl 00pa3yoTCs MyTeM

a) BKJIFOUEHHS MOJIEKYJ OJTHOTO COpPTa B IOJIOCTh KapKaca, COCTOSILEr0 U3 MOJIEKYJ IPyroro copra
b) BKJIIOUEHUS MOJIEKYJ OTHOTO COpPTa B MOJOCTh OJTHOM OOJBIION MOJIEKYIbI APYTOrO COpTa
C) BKJIFOUEHHS MOJIEKYJI OJTHOTO COPTa B IOJIOCTh KapKaca, COCTOSIILIEr0 U3 MOJIEKYJ TOTO KE cOpTa
d) Beppoau b

Bompoc 4. Uto kpayH-3¢upbl CIOCOOHBI N30MPATEIILHO CBI3bIBATH?

a) raJoreH-uoHbI, IOMeIlas UX B LIEHTP CBOEH «KOPOHBD»

b) noHsbI xkenes3a, momenias ux B LEHTP CBOEH «KOPOHBD»

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

d) HeT mpaBUIIBHOTO OTBETA

Bomnpoc 5. B 1968 rony Jlen nony4uusn coequHEHUS

a) chepansl

b) kaBUTaHIBI

C) KpUNTaHbl

d)Beppoau b

Bompoc 6. B nauane 1980-x amepuxanckuil yuensiii J{. Kpam ckoHCTpyrpoBas Tak Ha3bIBa€MbIe
«MOJIEKYJIBI-KOHTEHHEPBD) C 3apaHee IIPEIOPraHUu30BaHHON CTPYKTYpOi

a) chepansl

b) kaBUTaHIBI

C) KpUNTaHbl

d) Beppoau b

Bomnpoc 7. Kakre MakpouKIn4ecKie COeTUHEHUsT 001 1at0T KECTKON KOHCTPYKIIUEH?

a) MPUPOIHBIE TOPHUPHUHBI

b) cunTeTnueckue GTanoaHuHbI

) KpayH-2(pUpPHI

d)BepHoamub

Bomnpoc 8. Uto npeacraBieHo Ha pUCYHKe?

a) CTPYKTypa KpuIiTara pyouus

b) cTpykrypa kpayH-3dupa

C) CTPYKTypa B-IIUKIONEKCTpUHA

d) HeT mpaBUIILHOTO OTBETA

Bompoc 9. Uro npeacraBineHo Ha pUCyHKe?

a) CTPyKTypa KpuIrara pyouus

b) cTpykTypa KpayH-3dupa

C) CTPYKTypa P-IIUKIIOIEKCTPHHA

d) HeT mpaBUIIBHOTO OTBETA

Bonpoc 10. Uto npeacTaBieHo Ha pUCyHKe?

a) CTPYKTypa KpuIiTara pyouus

b) cTpykrypa kpayH-3dupa
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C) CTPYKTypa B-IUKIOAEKCTPHHA
d) HeT mpaBUIILHOTO OTBETA
Bonpoc 11. 13 nukinoaekcTpuHOB Hanbosee MupoKoe IPUMEHEHUE MOy nt?
a) B-IUKIIONEKCTPHUH
b) 0-LHUKIOAEKCTPUH
C) Y-IIMKJIOACKCTPUH
d) HeT mpaBUIIBHOTO OTBETA
Bormpoc 12. Kakum cBOMCTBOM 001a1al0T COEAMHEHUS BKIIFOUEHUS Ha OCHOBE (DTaIOIMaHuHA —
KpayH(TaIOIUaHUTHI?
a) BBICOKAsi XUMUYeCKasi CTAOUIBHOCTD
b) Tepmuueckasi CTaOMIBHOCTh
C) YHUKaJIbHbIE dJIEKTPUUECKHE, ONTHYECKHE U (POTOXUMUYECKHE CBOMCTBA, UTO CO3J]AaeT
d) Bce OTBETHI BEPHBI

Tema 5. Xumus u sHEpreTuka
Bomnpoc 1. B 3anaqy TepMOXuMUM BXOIAUT
a) U3MEPEHHUE U BBIYUCICHHE TETIIOT (ha30BBIX NMEPEXOI0B

b) onpenenenne TermmoBoro dpdexra peakiuu U YyCTAHOBICHUE €T0 3aBUCUMOCTH OT (PU3HKO-XUMHUYECKHUX
napamMeTpoB

C) M3y4YCHHUE TCIUIOEMKOCTEH, SJHTAIBINI U SHTPOIIUH BEILECTB.
d) Bce OTBETHI BEPHBI

Bomnpoc 2. [lepBble TEpMOXUMUYECKNE U3MEPEHUS ITPOBEIU
a) Jlx. bk, A. JlaByasbe, I1. Jlanac

b) M. B. Jlomonocos, I1. Jlamnac

c) ['U. Tecc, M. beptio, X.Tomcen

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

Bompoc 3. B ypasaeanu DH-TDS = -RTInKp DH — s10?
a) I3MEHEHHUE YHTAJIBITNN

b) U3MEHEHHE PHTPOIUH MPU XUMUIECKOU PEAKITUN

C) Temreparypa

d) razoBas mocrostHHas

Bomnpoc 4. B ypaBuenuu DH-TDS = -RTInKp DS —310?
a) I3MEHEHHUE YHTAJIBITNN

b) U3MEHEHHE PHTPOIUH MPU XUMUIECKON PEAKITUN

C) Temreparypa

d) razoBas mocrostHHas

Bomnpoc 5. B ypaBaennu DH-TDS = -RTInKp R —3t10?
a) I3MEHEHNE YHTAJIBITUN

b) U3MEHEHHE PHTPOIUH MPU XUMUIECKON PEAKITUN

C) Temreparypa

d) razoBas mocrostHHas

Bomnpoc 6. 3nauenuss DHcrop. ranoreHopraHu4ecKkux, CepaopraHn4ecKrux U HEKOTOPBIX APYTUX BEIECTB
OIIPEIEIISAIOT B KAJIOpUMETpax ¢ Bpamatonmmucs 6ombamu. Tounocts onpenenenus DHcerop.
OpraHUYeCKHX BEIIECTB



24
a) ~1%.
b) ~0,01%.
c) ~10%.
d) ~0,5%.

Bomnpoc 7. bosnbiioi nHTEpeC A5l NPaKTUKK MPEACTABIISIIOT

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

d) Beppoau b

Bomnpoc 8. [Ins uccnenoBanus TyroriaBKMX U TPYIHOPACTBOPUMBIX B BOJIE COCTMHEHUI BO BTOPOU
nonoBuHe 20 B. pa3BUT METON

a) OCHOBAHHBIHM Ha ONPEeNICHUH TEIUIOTH PACTBOPEHHS B PACIIIIABICHHONH CMECH OKCHIIOB
b) ocHOBaHHBII1 Ha OIpeeIEHUH TEIUIOTHl PACTBOPEHHS B BOJIE

C) OCHOBAHHBIM Ha ONPEEeNICHUH TEIUIOTH PACTBOPEHHS B CITUPTE

d) HeT mpaBUIIBHOTO OTBETA

Bompoc 9. Belltyckaemble CEpUIHO B psAJie CTPaH MUKPOKAJIOPUMETPBI OTIIMYAOTCS

a) BBICOKOH YyBCTBUTEIILHOCTHIO

b) mpakTU4YeCKH HEOTPAHUUEHHON MPOIOIKUTEIEHOCTBIO U3MEPEHU I

C) MHUPOKUM MIPUMEHSIOTCS TIPH ONPEACIICHUN HEOOIBITUX TETUIOBBIX Y()(PEKTOB M TETIOT MEIJICHHBIX
peaxkuuii

d) Bce oTBETHI BEPHBI

Bompoc 10. B repmoxumun opranndeckux coeauHeHuit o0braao DHoOp Beruuncstor

a) Mo aITUTUBHBIM (DEHOMEHOJIOTHYECKIM CXeMaM, KaK CyMMBI BKJIQJI0B OT CTPYKTYPHBIX ()parMeHTOB
MOJICKYJIBI, OTIPEICTIIEMBIX HA OCHOBE HaHOOJIee HA/ICKHBIX IKCTIEPUMEHTAIBHBIX JTaHHBIX.

b) sHepruu u SHTATBIUN 00Pa30BaHUS XUMHUYECKUX COCTUHEHHH, OTHAKO MTOKA, KaK MPABUJIO, JIUIIE JJIs
CPaBHUTEIBHO IPOCTHIX CUCTEM.

C) METOJIOM MOJIEKYJISIPHON MEXaHUKU
d) HeT mpaBUILHOTO OTBETA

Bomnpoc 11. KBanToBasi XuMusi COBMECTHO CO CTATUCTUYECKON TEPMOJAMHAMUKON MO3BOJISIET BEIYUCIISATD

a) Mo aTUTUBHBIM (DEHOMEHOJIOTHYECKIM CXeMaM, KaK CyMMBI BKJIQJIOB OT CTPYKTYPHBIX ()parMeHTOB
MOJICKYJIBI, OTIPEICTISIEMBIX HA OCHOBE HanOOJee HAICKHBIX IKCTIEPUMEHTAIBHBIX JTaHHBIX.

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

C) METOJIOM MOJIEKYJISIPHON MEXaHUKU
d) HeT mpaBUIILHOTO OTBETA

Bomnpoc 12. HanpapiieHusi SKCIEpUMEHTAIBHBIX UCCIIEIOBAHUI B COBPEMEHHON TEPMOXUMUHU

a) HAACKHOC YCTAHOBJIICHUU TAK HA3bIBACMBIX KIIFOUCBBIX TCPMOXUMHUYCCKUX BCIMYHNH, HA KOTOPBIX
OCHOBAHBI ﬂaHLHCﬁMHC pacyCThL

b) HU3YUCHUC HOBBIX U MAaJIOU3YYCHHBIX KJIACCOB COQHHHGHHﬁ

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

d) Bce oTBETHI BEPHBI



Bonpoc 13. Ha xakue kiacchl COEqUHEHUH HaIIPaBIE€Hbl SKCIIEPUMEHTAIILHBIE NCCIIEJOBAHNS B
COBPEMEHHOM TEPMOXUMHUN?

a) MOJIyIIPOBOJHUKHU

b) KOMITJIEKCHBIE COCTUHEHUIM

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

Bomnpoc 14. TepmoxuMuueckre BEITUYUHBI UCTIOIb3YIOT

a) AJId YCTAHOBJICHUA CBA3U MCIKAY SHCPICTUICCKUMU XAPAKTCPUCTUKAMU XUMHUYCCKOIO COCIUHCHUA U CTO
CTpOCHHEM

b) A5l yCTaHOBJIGHUSI CBSI3U MEXK/Y YCTOHUMBOCTBIO M PEAKIIMOHHOM CIIOCOOHOCTHIO
C) JUTSl COCTaBJICHUS SHEPTETUUESCKOTO OallaHCa XMMHYECKUX PEAKTOPOB B TEXHOJIOTUUECKHX MPOLIECCax
d) Bce OTBETHI BEPHBI

Bonpoc 15. OCHOBHOM 3KCTIEpUMEHTANIBHBIN METOJl TEPMOXUMUU

a) pacyeT TEIIOBbIX Y()PEKTOB U3 PE3yabTATOB U3MEPECHHUSI JJIC

b) pacuer TemnoBbIX Y3PPEKTOB U3 PE3YNBTATOB U3MEPEHUSI KOHCTAHT PaBHOBECHS
C) KaJIOpUMETpHs

d) HeT mpaBUIIBHOTO OTBETA

Tema 6. 3eneHast Xumus
Bomnpoc 1. Camoopranuzanus

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

b) camorpon3BobHOE 00pa30BaHKE YIIOPAIOUECHHBIX 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 Ja3epHOTO U3TYyUCHUS

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

Bompoc 3. [Ipumepom BpeMEHHOW caMOOpraHu3aliu SBISETCS
a) TUTOCKUI TOPU30HTAIBHBIN CJIOM BSI3KOH JKHJIKOCTH, TIOJIOTPEBAEMBIN CHU3Y.
b) reHeparus J1a3epHOTO U3TyYCHUS

C) CYIIECTBOBaHHE HECKOJIBKHX YCTOHYMBBIX COCTOSIHUI B TOMOT€HHBIX CHCTEMAaX C XHMHUYECKIUMH
peakusMu U auddy3uei peareHToB.

d) HeT mpaBUIILHOTO OTBETA

Bomnpoc 4. [IpumepoM camoopraHu3aliii B XUMUU CITYKUT
a) TJIOCKUI TOPU30HTAIIBHBIN CJIOM BSI3KOH JKMJIKOCTH, TOJOTPEBAEMBIN CHU3Y.
b) reneparus 1a3epHOTO U3TyUCHUS

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

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

b) razoaznoro ropeHus

C) psiia peakLuii reTepOreHHOro KaTaTuTHYECKOTO OKUCIICHUS

d) Bce OTBETHI BEPHBI

Bompoc 6. B Guonoruu pe3ynsTaroM caMOOpPTaHU3aIMA MOKHO CYUTATh
a) OPTaHU3aIHI0 COOOIIECTB
b) siBieHus Mmopdorenesa

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

d) HeT mpaBUIILHOTO OTBETA

Bomnpoc 7. B sxonoruu pe3yabsTaToM caMOOPTraHU3alui MOKHO CUUTATh
a) OpraHu3aIrio COO0IIeCTB
b) siBnenus mopdorenesa

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

d) HeT mpaBUIIBHOTO OTBETA

Bomnpoc 8. Pa3Burtuio npeacrasieHnii 0 caMOOpraHu3aiiy B OMOJIOTHHU CTIOCOOCTBOBAIN PAOOTHI
a) I1. I'nencnopda u U. [Ipuroxxuna

b) I'. XakeHa

c¢) benoycosa - XKab6otunckoro

d) benapa

Bomnpoc 9. Camoopranusanus B HEpaBHOBECHBIX CUCTEMAaX

a) MOPSII0K BO3PACTAET C IOHMKEHUEM TEMIIEPATyPbI

b) KHUIKOCTH KPUCTATITU3YETCS

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

Bonpoc 10. Camoopranusanus cBsa3aHa
a) ¢ TypOyJI€HTHOCTBIO

b) ¢ MOHMKEHHEM TeMIIepaTyphl

C) C paBHOBECHBIMHU CUCTEMaMHU

d) HeT mpaBUIIBHOTO OTBETA

Bompoc 11. Kpureprem oTinuuus peryaspHOro NpocTpaHCTBEHHO-BPEMEHHOIO PEKUMa MOBEIEHUS
CUCTEMBI OT Xa0THUECKOTO CITYKHUT

a) MOsIBJICHUE CUHYCOUIAJIbHON BOJIHBI

b) yCTOWYMBOCTH CTPYKTYPBI K MAJIBIM BO3MYIIICHUSIM HAYaJIbHBIX yCIIOBHIA
¢) haykryanuu napaMeTpoB COCTOSTHHS

d) HeT mpaBUIILHOTO OTBETA

Bomnpoc 12. Ha camoopranusannio B HEpaBHOBECHON OTKPBITOM CHCTEME MOTYT BIUSTh
a) MOsIBJICHUE CUHYCOUIAJIbHON BOJIHBI
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b) yCTOMYMBOCTH CTPYKTYPBI K MaJIBIM BO3MYIICHUSM HaYaJIbHBIX yYCIOBUIA
¢) QIIyKTyaryu mapaMmeTpoB COCTOSTHUS
d) HeT mpaBMUIIBHOTO OTBETA

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

b) MogamMu AEKTPOMAarHUTHOTO TIOJIS B PE30HATOPE.

C) BO30Y>KICHHBIMU MOJICKYJIaMHU

d) Bce OTBETHI BEPHBI

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

b) npu ManbIX UHTEHCUBHOCTSX HAKAYKU U3TYYEHHE CUCTEMBI COCTOUT U3 HeC(a3upOBAaHHBIX MEXKIY CO00it
LIyTOB BOJIH.

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

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

a) oOpa3oBaHNE HEYCTONYMBBIX CUCTEM
b) camopaspyiuenue

C) cCaMOOpTaHMU3aITUs

d) HeT mpaBUIIBHOTO OTBETA

Tema 7. XuMusl ;)KM3HEHHBIX MPOLIECCOB

Bompoc 1. K uncny BaxkHEHIINX OMOXUMHUYECKHUX MTPOIIECCOB OTHOCATCS MPOIECCH CHHTE3a OMOMOJIEKYIT,
KOTOpbIE MPOUCXOJIUT C ydacTuem?

a) GepMEeHTOB

b) HyKJIEHHOBBIX KUCJIOT

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

Bomnpoc 2. buomornekyssl mpeAcTaBiIsioT co0on
a) MPOCTHIE MOJIEKYJIbI OUOJIOTHIECKOU MTPUPOIBI
b) ciokHBIE MOJEKYIBI OHOIIOTUYECKON MTPUPOIBI
¢) OMOIOTUYECKHE KIICTKH

d) Bce BepHO

Bomnpoc 3. B monekyne IHK criupanu coemuHeHbl Mex 1y co00i 0CHOBaHUSIMH ITOCPEICTBOM. ..
a) YIJIEPOIHBIX CBs3CH

b) BOTOPOAHBIX CBsI3EH

C) CEpHOTO MOCTHKA

d) KuCITOpOIHBIX CBSI3EH

Bomnpoc 4. Kakas 000m04ka XxapakTepu3yeTcsi HaTMYUeM MeTbuaiiuX mop, yepe3 KOTopble KIeTKa
OCYILECTBIIIET OOMEHHBIE TPOLIECCHI C OKPYXKAIOIIEH cpeoi

a) mia3mMaruyeckas
b) HapyxHas
C) IMTOIIa3Ma



d) sH0MmIa3MaTHYecKas CeTh

Bompoc 5. Kakast 060104Ka CIy>KUT ISl YKPEIUICHHS U, BBITIOIHSET 3alUTHYIO (DYyHKITUIO
a) TIa3MaTuyecKas

b) HapyxHas

C) HUTOIIa3Ma

d) sHoMmIa3MaTnyeckas CeTh

Bomnpoc 6. CymecTByeT MHOXECTBO pa3HOBHIHOCTEH OEJIKOB, OOIBITMHCTBO KOTOPBIX MIOCTPOCHO H3.....

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

Bomnpoc 7. Konunekc T'onbxu
a) BBIMTOJTHAET pa3iiuHble QYHKIIMA B OOMEHHBIX TIpolieccax

b) obecnieunBaroT nepeBaprBaHUe MOCTYMAIONIUX B KJIETKY BEIIECTB, 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 8. Dngomiazmaruyeckas ceTh
a) BBITOJIHACT pa3IuyHble PYHKIIMHM B OOMEHHBIX Ipoleccax

b) oGecrnieunBaroT nepeBapruBaHue MOCTYMAONINX B KJIETKY BEIIIECTB, pacIIeIJIcHUEe OCITKOB,
MOJICAXapUIOB M HYKJIIEHHOBBIX KHUCIIOT

C) BBITOJTHSET POJIh HAKOMTUTEIS IPOAYKTOB JESITEIPHOCTH KIIETKH M MOCTYTAIONINX B KJIETKY BEUICCTB
d) yuacTByeT B OOMEHE BEIIECTB B PACTUTEIBHBIX KIIETKAX

Bompoc 9. JInzocombl
a) BBIMTOJTHAET pa3IiuHble (YHKIIMA B OOMEHHBIX IIpolieccax

b) obecnieunBaroT nepeBaprBaHUe MOCTYMAIONIUX B KJIETKY BEIIECTB, paclleryicHHe OEIIKOB,
MOJIMCAXapUI0B M HYKJIEHWHOBBIX KUCIIOT

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

Bomnpoc 10. Hykneotu bt
a) OpraHNYeCcKre COeAMHEHMS], COCTOSIIUE U3 YIIIepo/ia, BOAOPOAa U KUCIOpOo/Ia

b) mpencTaBisOT cO00i XMMUYECKUE COSTUHECHNSI, COCTOSIIINE U3 YIIIEBO/IA, a30THCTOTO OCHOBAHUS U
dhochopHOT KUCTOTHI.

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

Bompoc 11. YrneBoast
a) OpraHNYeCcKUe COESAMHEHUS, COCTOSIINE U3 YIIIEpoa, BOIOPOIa U KUCIOpOoAa

b) nNpEaACTaBIAOT COGOﬁ XUMHUYCCKUC COCAUHCHUS, COCTOAINC U3 YITICBOJAA, a30TUCTOIO OCHOBAHUS U
bochopHOIT KUCTOTHL.

C) HUMCIOT B CBOCM COCTABEC CIIMPTHI U BBICOKOMOJICKYJIAPHBIC ) KUPHBIC KUCJIOTHI.
d) HeT mpaBUIILHOTO OTBETA
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Bomnpoc 12. JIunuast
a) OPraHUYECKHE COSAMHEHUS, COCTOSIINE U3 YIIIEpo/ia, BOIOPOIa M KUCIOPO/Ia

b) NpEaACTaBIAOT COGOﬁ XUMHUYCCKUC COCAUHCHUS, COCTOAINC U3 YITICBOJAA, a30TUCTOI'O 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
00pa3yIoTcs TOJIBKO MEXIY TapamMu

a)A-Tul —I]
B)A-TuT-I]
O)A-T[ul-T

d) HeT mpaBMUIIBHOTO OTBETA

Bonpoc 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 okpyskarouas cpeaa
Bomnpoc 1. 3akon MuHMMyM™Ma
a) UHTEHCUBHOCTD KU3HECSTEIHHOCTH OPraHU3MOB ONPEACIACTCS TMMUTUPYIOIIUM (PaKTOpOM

b) cmocoGHOCTE BHIA 3aCENATh PA3IMUHYIO CPENY XapaKTePU3YIONIYIOCS OOJBITMMH WU MEHBITUMU
WU3MEHEHUSIMHU 3KOJIOTHYECKH; (DaKTOPOB.

¢) Y Ka)/10ro KMBOTr0 OpraHru3Ma M0 OTHOIICHUIO K Pa3IMYHBIM 3KOJIOTHYECKUM (PaKTOpaM CyIIeCTBYIOT
MpeJiesibl BBIHOCIMBOCTH, MEXIY KOTOPBIMHU PACIIONIaraeTcsl €ro HKOJIOTHUECKUI ONTUMYM

d) HeT mpaBUIILHOTO OTBETA

Bomnpoc 2. Kto BBen B HayKy TEpMHH 3KOJIOTHS?
a) JInbux

b) Bepuaackuii

c) I'exkenb

d) Hapsun

Bompoc 3. Kto chopmynupoBan 3akoH MUHIMYyMa?
a) JInbux

b) Bepuaackuii

c) I'exkenb

d) Hapsun

Bompoc 4. Dxonornyeckue GpakTopbl MOXKHO pa3aeiuTh Ha
a) abMOTUYECKUE U AaHTPOIIOTEHHBIE



b) abnoTnyeckre U OMOTHYCCKUE
C) aHTPOIIOTEHHBIE U OMOTHYECCKHE
d) HeT mpaBMUIIBHOTO OTBETA

Bomnpoc 5. Ko BropuuHbIM eprHoanYecKuM (pakTopamM OTHOCUTCS

a) KOHLIEHTpALMsl HAaCBIIIEHUs KUCIIOPO/a B BOJHBIX cpeax

b) HaBOTHEHME

¢) (hakTOpBI, SBIAIOIIMECS CIEACTBUEM BpaIleHUs 3eMIIM BOKpPYT cBoel ocu, CONHILIA MM CMEHBI JTyHHBIX

bas.

d) HeT mpaBUIILHOTO OTBETA

Bompoc 6. K mHenepuoanueckum hakTopaM OTHOCHTCS

a) KOHLIEHTpAIMsl HAChIIIEHUS] KUCIOPO/Ia B BOAHBIX Cpeiax

b) HaBOTHEHME

¢) (hakTOpBI, SABISAIONIMECS CIEACTBUEM BpaIlleHUs1 3eMJIM BOKpPYT cBoeit ocu, CONHIIA MM CMEHBI JTYHHBIX

das.

d) HeT mpaBUIIBHOTO OTBETA

Bomnpoc 7. K nepBuuHbBIM IepHOANYECKUM (PAKTOpaM OTHOCUTCS

a) KOHLIEHTpALMsI HAaCBIIIEHUs KUCIIOpO/a B BOJHBIX cpeax

b) HaBOTHEHKE

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

bas.

d) HeT mpaBUIILHOTO OTBETA

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

b) nmy4ucras sHEprUs

C) KanwuUIsIpHas BOAA.

d) HeT mpaBUIILHOTO OTBETA

Bompoc 9. K abuotnveckum ¢pakropam B BOJHOM Cpeic OTHOCUTCS
a) Boza

b) nmy4ucras sHEprUs

C) KanwuUIsIpHas BOAA.

d) HeT mpaBUIILHOTO OTBETA

Bompoc 10. K abuornueckum (hakTopam B IOUBE OTHOCUTCS
a) Boja

b) nmy4ucras sHEprUs

C) KanwuUIsIpHas BOAA.

d) HeT mpaBUIILHOTO OTBETA

Bomnpoc 11. Bee BeniectBa aensTcs Ha KJIacchl OMaCHOCTH. 1-# KJ1acc - 310
a) Ype3BbIUAHO OMACHBIC BEIIECTBA

b) BemiecTBa BEICOKOOTIACHBIE

C) BEILECTBA YMEPEHHO OIACHBIE

d) BemecTBa MasioonacHbIC
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Bompoc 12. Bee BemiecTBa Aenarcst Ha KJIacchl ONACHOCTH. 2-i KJIace - 3TO
a) ype3BbIUAHO OMacHbIE BEIIECTBA
b) BemiecTBa BEICOKOOIIACHBIC
C) BEILIECTBA YMEPEHHO OIaCHbIE
d) BemmecTBa MaIOONIACHBIC

Bompoc 13 Bcee BemecTBa 1eas1TCs Ha KJIacChl ONACHOCTHU. 3-H KJ1acc - 3TO
a) 4pe3BbIYANHO ONACHBIE BEILECTBA

b) BemiecTBa BEICOKOOIIACHBIC

C) BEIleCTBAa YMEPEHHO ONacHbIE

d) BemecTBa 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 MaIOONACHBIC

Bomnpoc 15. OcHOBHBIMU UCTOYHUKAMH KUCJIOTHOM CEAMMEHTAIIUU SIBIISIIOTCS
a) MHUKPOTa3bl HA OCHOBE YTJIEPOJa U CEPHI

b) MHKpOTa3bl HA OCHOBE a30Ta

C) MUKpOTa3bl Ha OCHOBE XJIOpa

d) Bce OTBETHI BEPHBI

4.3 TIpomexxyTouHas aTTecTalus 1Mo AUCIHUILTNHE IPOBOAUTCS B opMe IK3aMeHa

Tunosbie Bonpockl 3xk3ameHna (I1K-2)

1. CtpykrypHas uepapxusi MmarepuanoB. OU3HKO-XUMUYECKUE MPUHLIUITBI KOHCTPYUPOBAHUSI HOBBIX
MaTepHuaoB.

2. HoBble onTuyeckre Marepuasibl. Metonbl cuHTe3a. Metoasl uccienoBanusi. CBONCTBA U MPUMEHEHHE.

3. MaruutHele Matepuaisl. [Ipupoga marnetusma. MarautHas BOCOpUMMYUBOCTD M BUJIbl MarHETU3MA.
MarneroconporusieHue. CBsi3b MarHUTHBIX CBOMCTB CO CTPYKTYpPOH BEILIECTBA.

4. HaHo4acTHIIbI KaK UHTPEIUEHTHI (PYHKIIMOHAIBHBIX MaTEPUAIIOB;..

5. XuMHuYecKHe METOAbl CHUHTE3a HAHOYACTHUI[: BOCCTAHOBIIEHHME W3 DPACTBOPOB, 30Jb-T€NIb MEPEXO/,
KpuoTexHonorus. TemmuaTHbii cuHTe3. CUHTE3 B IOPUCTBIX CPEIax, MUKPOAIMYIIbCUIX U MUIIEIUIAX.

6. O6pa3oBanue Ki1acTepoB MoJiekyll. DpakTanbHbIC U IIOTHOYITAKOBAHHBIE KJIACTEPhl. THUITBI XUMHUYECKUX
peakuuii ¢ ydactueM KkjactepoB. KoomepaTuBHbIE sBIE€HUS B KOJJIEKTUBE HAHOYACTHUI]; OCTBaJIbIOBO
CO3pEeBaHUE, arperupoBaHUE U arioMeparusl.

7. IlpuMeHeHrne TOBEPXHOCTHO-MOAM(PHUIIMPOBAHHBIX MaTepPHUAJIOB: CEIEKTUBHBIE COPOCHTHI, KaTaIu3aTopHl,
MOHOOOMEHHUKH, CEHCOPHI, HATOJHUTENH TIIaCTMACC, CTA0MIIN3aTOPBI.

8. Karanus. TepMonnHaMudeckuil acekT AeUCTBUs KaTanu3aTopoB. [IpuHIMN KaTaIuTHYECKOTO AEUCTBHS.
Knaccugukarus karanu3atopoB U KaTaIUTUIECKUX pPEeaKLni.

9. MaccuBHbBIC KaTaJin3atopbl U HX ocobennoctr. CIIOKHBIC KaTaJIUTUYCCKHE CHUCTEMbI HAa OCHOBE
OKCHUIHBIX MAaTCpPpUAJIOB. 3aBUCHUMOCTH aKTUBHOCTH OT pasMepa 94aCTHUIll KaTajin3aTopa, MpaBuIo BOpeCKOBa.

10. Hanecennble katanu3zaropbl. CTpyKTypa U CBOWCTBA JUCHEPCHBIX METAUIMUECKUX YacTUll. DyHKINU U
THIIBI HOCUTES. B3auMHOE BIIMAHNE B CUCTEME METAJUI-HOCUTEIIb.

H.

TunoBble 3axanus s dxk3amena (I1K-2)
1.  OcoOeHHOCTH U TEHACHIIMHU pa3BUTHUI XUMUU B XX B.
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XuMmus Kak QyHIaMeHTaIbHas HayKa.
OCHOBHBIE HaNPABJICHUSI PA3BUTHUS COBpEMEHHOM XxuMun Ha pyoexe XX - XXI BeKoB.
OcHoBHbI€ HanpasieHus pa3BuTusi XuMun B XXI.
DyHIaMEHTaIbHbIE 3aKOHBI XMMHUH U BBITEKAIOIUE U3 HUX CIIEICTBHUS.
Baxueiimue cucteMbl 0a3MCHBIX MHIUBUIOB, KOTOPHIE pACCMATPUBACT XUMHUSL.
Pa3BuTue npeacTaBieHnil 0 TEOPUH XUMUYECKOM CBSI3H.

NNk WD

Uccnenosanus B 00JIaCTH XUMUUECKON KHHETUKH B KOHIIE X X B.

. Ycmexu ncciienoBaHuil B 001aCTH KaTann3a. Penenre TeXHOIOrHYeCKNX 3a1a4 C IIOMOIIIBEO
KaTaJIMTUYECKUX PEAKITHi.

10. HWccnenoBaHue MOBEPXHOCTHBIX SBJICHUH, 3aJI0’)KUBIINX OCHOBBI U CITOCOOCTBOBABIIINX CTAHOBJICHUIO
KOJIJIOUTHOM XUMHUH.

11. Hcropus uccnenoBanuii B 00JaCTH XMMHUHU BEICOKOMOJICKYIJISIPHBIX COSUHEHUH.

12. Tlpeamer u 3a7auu CynpaMoJIeKyJIspHOW XUMHH. VICTOKM U OCHOBHBIE 3TAIlbl Pa3BUTHS
CYNIPaMOJIEKYJISIPHON XUMUHU.

13. Hcropus co3naHus U pa3BUTHS PEHTI€HOCTPYKTYPHOIO aHAIM3a.

14. Uctopus pa3BUTHS CIIEKTPOCKONUH AIEKTPOHHOIO MAPaMarHUTHOTO PE30HAHCA U SIIEPHOTO
MarHMTHOTO pe30HaHca.

4.4. Illkana orieHMBaHMsI IPOMEXKYTOUYHOU aTTECTALIUU

Jeckpuntops! (ypOBHN) — OCHOBHBIC IPU3HAKKA OCBOCHUS (TIOKA3aTEIH

OneHka Kommnerenrim
TIOCTYKCHHSI pe3YJIBTaTa)

[IK-2 JIeMOHCTpHUpYET BBICOKUN YPOBEHb 3HAHUS TPATUIIMOHHBIX U HOBBIX
paznenoB xumud. OTBET MOCTPOCH JIOTHYHO, MaTepuall U3jiaraercs
YETKO, SICHO, XOPOIIIMM SI3bIKOM, apTYMEHTUPOBAHO

COTITHYHOY
(85 - 100 6ammoB)

TIK-2 JleMOHCTpHUpYeT IOCTATOYHBIA YPOBEHb 3HAHMSI TPAAUIIMOHHBIX U
HOBBIX pa3lenoB XUMHH. [IposiBIsieT HEKOTOPYI0 HEYBEPEHHOCTH B
OTBETax Ha JOTOJIHUTEIbHBIE BOPOCHI.

«XOPOIIIOY
(70 - 84 6amnoB)

[IK-2 JleMOHCTpHUpYET He TOCTATOUHBIH yPOBEHb 3HAHUS TPAIULIMOHHBIX U
HOBBIX pa3znenioB xuMuu. OTBET HE BCerna JOTHMYHO BBICTPOCH,
Marepual u3jaraercs 0e3 NpUMEeHEHHsT HayYHOH TePMHUHOIOTHH.

«YIOBJIETBOPUTEIHHOY
(50 - 69 6amnoB)

TIK-2 JleMOHCTpHUpYET He JOCTATOYHBIA yPOBEHb 3HAHUS TPAJAULIMOHHBIX U
HOBBIX pa3znenoB xumMuu. OTBET HE Bcerna JIOTHYHO BBICTPOEH,
MaTepual u3naraercsi 0e3 MpUMEeHEeHUs HayYHON TePMUHOJIOTUU

«HEYIOBICTBOPUTEILHOY
(menee 50 6amioB)

5. Metoanueckue yKkazaHus JJisi 00y4al0UUXCsl IO OCBOEHHMIO TMCIUILIMHBI (MOXYJIA)
5.1 Meroauueckue yKa3aHus IO OpraHU3alUN CaMOCTOSITEIbHOI paboThl 00yUYaromuXCs:

[Mpuctynass Kk W3Y4YCHUIO AMCUMIUIMHBI, B TEPBYIO OYepenb OOyYaromMMcs HEOOXOIUMO O3HAKOMHTHCS
comepkanremM paboueii mporpammbl aucturumabl (PIT[]), koTopast ompenenseT comaepskaHue, oObem, a
TaKXKe MOPSAIOK N3yUSHHsI U TIPENOAaBaHus y4eOHOU AUCITUTUINHBI, €€ pa3/elia, YacTH.

Jlnist caMOCTOSTENbHON pabOThl BAKHOE 3HaUEHUE UMEIOT paszieibl «O0beM U copepikaHue TUCIUILTHHBDY,
«Y4eOHO-MeToauuecKkoe U HH(popMaIMoHHOE 00ecTedeHne TUCIUILTMHBD U «MarepruanbHO-TEXHUIECKOe
obecriedeHre TUCIUILINHEI, IPOrpaMMHOE obecrieueHue, mpodeccHoHaIbHbIe 0a3bl TaHHBIX U
MH(POPMALIMOHHBIE CIIPABOYHBIC CUCTEMBI.

B pazmene «O0veM u copepkaHWe AWCHUILIMHBDY YKA3bIBAIOTCS BCE pa3lelNbl M TEMBI HU3ydaeMOM
JTUCIUILTAHBL, @ TAK)KE BUJIBI 3aHITHIA U TUTAHUPYEMBI 00BEM B aKaJIeMUYECKHUX Yacax.

B pasmene «YdeOHo-meromuueckoe U uH(pOpManMOHHOE oOecledYeHne AUCHUIUIMHBDY — yKazaHa
peKoMeHyeMasi OCHOBHAS U IONOJTHHUTENbHAS JINTEpaTypa.

B pazmene «MarepuanbHO-TEXHUYECKOE OOECIEUCHUE ITUCIHMIUIMHBL, TMPOTPaAaMMHOE OOecreueHue,
npodeccruoHanbHble 0a3bl MaHHBIX W WH(OPMAIMOHHBIE CIPABOYHBIE CHCTEMBD) COACPKHUTCS IMEpPeUeHb
npodeccuoHaNbHBIX 0a3 JaHHBIX U HHPOPMAIIMOHHBIX CIIPABOYHBIX CHCTEM, HEOOXOIUMBIX JJIi OCBOCHHUS
TACIUATUIMHEL



5.2 Pexomennanuu o0y4aromumcs 1o padbore ¢ TeOPETHUECKUMHU MaTepHallaMu 110 TUCIUITIIMHE

[Tpu n3yuennu u npopaboTKe TEOPETUUECKOTO MaTepraia HeoOX0IUMO:

- IPOCMOTPETH €Ile pa3 npe3eHTaluo Jekuu B cucteMe MOODLe, noBTOpUTh 3aKOHCIIEKTUPOBaHHBIN Ha
JEKUMOHHOM 3aHATUM MaTepual M JOMNOJIHUTh €ro C YYEeTOM PEKOMEHJOBAHHOM JIOMOIHUTEIbHOU
JIUTEPATYPBL;

- IIPA CAMOCTOATEIbHOM M3Y4YEHHH TEOPETUYECKOU TEMBI CAENIaTh KOHCIIEKT, HCIOJIb3Yysl PEKOMEHIOBAHHbIE
B PITJ] ucrounuku, npogeccuoHanbHble 0a3bl JaHHBIX U HHPOPMALMOHHBIE CIIPAaBOYHBIE CUCTEMBI:

- OTBETUTDH Ha BOIIPOCHI JIsl CAMOCTOATEIILHON pabOoThI, TTO TeMe MpeacTaBieHHbIe B myHKTe 3.2 PIT/I.

- TP MOATOTOBKE K TEKYIIEMY KOHTPOJIIO HCIIOIb30BaTh MaTepralibl (hoHIa oreHouHbIX cpencts (POC).
5.3 Pexomenmanuu mo paboTe ¢ HayYHOU U y4eOHOM JIUTepaTypoit

PabGoTa ¢ OCHOBHOM M JONOJIHUTENBHOM JHMTEPaTYpOl SBISETCS 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
HCTOYHHMKOB U JINTEPATYPHI 110 TEMATHKE JIEKIIUH.

KoHCHeKT JIeKInu JOJKEeH coliepKaTh pedepaTUBHYIO 3alIUCh OCHOBHBIX BOIPOCOB JICKIIUH, B TOM YHUCIIE C
ornopoii Ha pa3MmeleHHsle B cucteme MOODLe mpe3eHTany, OCHOBHBIX MCTOYHUKOB M JIMTEPATYphl IO
TeMaM, BBIBOJBI MO KaXKAOMY Bompocy. KoHCeKT MOXKeT OBITh BBITIONHEH B paMKax pacliedyaTKH BbIIa4uH
Mpe3eHTAlUi JIGKIUH WM B OTACNIBHOW TeTpaau mo mpeamery. OH JOKEH OBITh aKKypaTHBIM, XOPOIIO
YUTAaEMBbIM, HE COAEPIKAaTh HE OTHOCALIYIOCS K TeMe HH(POPMAITUIO HITH PUCYHKH.

KoHcnieKkThl HayyHOW JHUTEparypbl NMPU CaMOCTOSATENBHOM IMOATOTOBKE K 3aHATHUAM JOJDKHBI CONEPIKaTh
OTBETHl HA KaX/bli TOCTAaBICHHBIH B TEME BOINPOC, MMETh CCHUIKY Ha HCTOYHHK HWH(POpPMALUU C
00s13aTeNbHBIM YKa3aHUEM aBTOpA, HAa3BaHMS W TOJA W3AAHUS HUCIOJIb3yeMOH HayyHOW JHMTEpaTyphl.
KoHcniekT MoOXeT ObITh ONOpPHBIM (COAEpXkAaTh JHUIIb OCHOBHBIE KIIIOUYEBBIC MO3HMIMH), HO TPU 3TOM
MO3BOJISIIOIIMM  JIaTh TIOJIHBIA OTBET IO BOINPOCY, MOXET OBbITh MOAPOOHBIM. OO0bEeM KOHCHEKTa
OIIPENIETSAETCS CAMUM CTYIECHTOM.

B nporecce paboThl ¢ OCHOBHOM U JOTIOTHUTEIIBHON JTUTEPATYPOI CTYICHT MOXKET:

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

- COCTaBJATH Te3HUCHl (LMTHpOBaHHE HauOoJee BAKHBIX MECT CTaTbl MJIM MOHOTpaduu, KOPOTKOE
U3JI0KEHHE OCHOBHBIX MBICJIEH aBTOpA);

- TOTOBUTH aHHOTAIMH (KpaTKoe 0000I1eHIe OCHOBHBIX BOIIPOCOB PadOTHI);

- CO3/1aBaTh KOHCIIEKTHI (Pa3BEPHYTHIC TE3UCHI).

5.4. PexoMeH1a1iuy Mo NOATOTOBKE K OTAENIBHBIM 33aHUAM TEKYIIETO KOHTPOJISA

CoOecenoBaHue mpeanojaraeT OpraHU3alUI0 Oecelbl MpernojaBaTeis €O CTYIEHTaMH II0 BOIpOcaM
IIPAKTUYECKOTO 3aHATUS C LENbl0 0ojiee OOCTOATENBHOIO BBISBICHUS UX 3HAHUN IO ONPEAEICHHOMY
paszmeny, TeMe, npolieme M T.II. Bce uieHbl Ipynmbsl MOTYT ydacTBOBaTb B OOCYKICHUH, 100aBISTH
MH(POPMALUIO, TUCKYTUPOBATh, 331aBaTh BOIPOCH! U T.1.

YCTHBIE OMpPOC MOXET TMPUMEHATHCS B pas3au4HbIX (Qopmax: (QpoHTAIbHBIN, WHIWBUIYAIBHBIN,
KOMOMHUPOBaHHbII. OCHOBHBIE Kau€CTBA YCTHOTO OTBETA MOJUIEXKAILETO OLICHKE:

- IPaBUJIBHOCTB OTBETA IO CONEPIKAHHUIO;

- IOJTHOTA U TIIyOuHa OTBETA;

- CO3HATEJIBHOCTh OTBETA;

- JIOTHKA U3JI0KEHUS MaTepuaa;

- PallMOHAIILHOCTh MCIIOJIb30BAHHBIX IIPUEMOB U CIIOCOOOB PELIEHHs OCTABICHHON yueOHOil 3a1auy;

- CBOEBPEMEHHOCTh M 3((PEKTUBHOCTH MCIIOIB30BAHUS HATNISIHBIX MOCOOMH M TEXHUYECKUX CPEICTB IPH
OTBETE;

- HCII0JIb30BAaHUE JIONIOJHUTEIBHOTO MaTepraa;

- PalIMOHAJILHOCTb UCIIOJIBb30BaHUS BPEMEHH, OTBEJCHHOIO Ha 3a/laHNE.

YCTHBI OIIPOC MOXKET CONPOBOXKAATHCS IMPE3ECHTALUEH, KOTOpas IMOATOTABIMBACTCA IO OAHOMY U3
BOIIPOCOB MPAKTHUYECKOTO 3aHATUS. [IpH BRICTYIUIEHHH ¢ Mpe3eHTanueld HeoOXoauMo oOpamarb BHUIMaHUE
Ha TaKU€ MOMEHTBI KaK:
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- cofep)KaHUE MPE3CHTAlMN: AKTYaJIbHOCTh TEMbI, MOJHOTA €€ PACKPBITUS, CMBICIOBOE COJAEp)KaHUE,
COOTBETCTBHE 3asIBICHHOW TEMBI COJIEPKAHHUIO, COOTBETCTBHE METOAMYECKUM TPEOOBAaHUAM (IIETTH. CCHUIKU
Ha PeCypChl. COOTBETCTBHE COJEPXKAHHUS M JUTEPaTyphl), MPaKTHYECKash HAlpaBIE€HHOCTb, COOTBETCTBHE
coziepKaHus 3asiBICHHON (opMe, aleKBaTHOCTh UCIIOJIb30BaHUS TEXHHUUECKUX CPEJCTB yUEOHBIM 3a1adam,
MOCIIEIOBATEILHOCTD U JIOTHYHOCTb MPE3CHTYEMOT0 MaTrepuara;

- odopmiieHHE TMpe3eHTalMu: 00beM (ONTUMAIbHOE KOJIWYECTBO), IHM3aiiH (YMTaeMOCTb, HAJIWYHE HU
COOTBETCTBHE TpapUKd W aHUMAIMM, 3BYKOBOE OQOpMIICHHE, CTPYKTYypUpOBaHHE HWH(POpPMALUH,
COOTBETCTBHE 3asBJICHHBIM TpPEOOBAHUSIM), OPUTHHAIBHOCTH OGOPMIICHHS, 3CTETHKA, HCIIOIb30BaHHUE
BO3MO)KHOCTH ITPOTPaAaMMHOI CpeJibl, COOTBETCTBHE CTaHIapTaM 0(hOpMIICHUS;

- IMYHOCTHBIC Ka4eCTBa: OPATOPCKUE CIIOCOOHOCTH. COOMIONEHHE PErIaMEHTa, SMOLMOHAIBHOCTD, YMEHHE
OTBETHUTbH Ha BOIPOCHI, CHCTEMATU3UPOBAHHBIE, TITyOOKHE 1 TIOJIHbIE 3HAHUS 110 BCEM pa3JiesiaM IpOrpaMMBI:
- COIep)KaHHE BBICTYIUICHUS: JIOTMYHOCTh M3JIOKEHUS Marepuasa, pacKpblTHE TEeMbl, JOCTYIHOCTb
m3noxkeHus, dPdexTuBHOCT npuMeHeHust cpeactB WKT, cmocoObl ©u  yClIOBHS  JTOCTHIKCHHUS
PE3yABTaTUBHOCTH M IPGEKTUBHOCTH AJIsS BBIONHEHUS 3a/ad CcBoed MpodeccHoHANbHOW WU yueOHOU
JeSTeIbHOCTH, J0KA3aTeIbHOCTh NMPUHUMAEMBIX PELICHUH, YMEHHE apTyMEHTHUPOBATh CBOM 3aKJIIOYCHUS,
BEIBO/IBI.

6. YueOHO-MeTOnM4YecKoe 1 HHPOPMALMOHHOE o0ecriedeHre JUCHMIITHHbI

6.1 OcHoBHas UTEpaTypa:

1. Wmommua B. A. ®uszukoxumusi HAHOCTPYKTYPHPOBAaHHBIX MaTepHajoB : ydeOHOe Tmocobue. -
HoBocubupck: HoBocuOupckuii rocymapcTBeHHbIN TexHudeckuii yausepeuret, 2013. - 107 c¢. - Teker :
anekTponubii  // OBC  «YHuBepcurerckas ~— OMOnMOTEeKa  OHJIAMHY [caiir]. - URL:
http://biblioclub.ru/index.php?page=book&i1d=229009

2. Burnoposuu B.W., [pirankosa JI.E., Ecuna M.H., lllens H.B., YpsgnukoB A.A. CrpoeHue BeniecTna :
yueb. mocobue. - Tam6oB: 1U3a-o [lepmuna P.B., 2017. - 236 c.

3. CupotkuH A. C., JIucroxora 0. B., Bnosuna T. B., [llep6akoBa FO. B. buonoaumeps! u nepcrneKTuBHbIC

MaTeprayibl Ha WX OCHOBe : yueOHoe mocobue. - Kazanp: KazaHckuii HaydHO-MCCIIETOBATEIbCKUN
texHomornueckuii yauBepcurer (KHUTY), 2017. - 116 c¢. - Tekctr : osnekrponnsiii // DbC
«YHUBEPCUTETCKAS OmoOImoTeKa OHJIANH» [caiT]. - URL:

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

6.2 JlonosHUTENBHAS IUTEpATYpA:

1. Ceprees, I. b. Hanoxumus : monorpadus. - 2020-09-18; Hanoxumus. - MockBa: MocCKOBCKHIA
rocyIapcTBeHHBI yHUBepcuTeT uMeHu M.B. Jlomonocosa, 2007. - 336 c. - Tekct : snekrponnsiit // IPR
BOOKS [caiit]. - URL: http://www.iprbookshop.ru/13145.html

2. Kyumenko, T. A., PazyBaes, B. B., PuBun, 3. M. CoBpeMeHHass XUMHUSI U XHUMHUYECKass OE30MaCHOCTh
(Teopust u mpakTHKA) : yaeOHoe mocobwue. - 2023-04-23; CoBpeMeHHass XUMHSI 1 XUMHUYecKasi 0€30MacHOCTh
(teopust u mnpakThka). - BopoHex: BopoHeXCKHII TOCYIapCTBEHHBI YHUBEPCUTET WH)KEHEPHBIX
texnonormir, 2019. - 171 «c¢. - Tekcr : osmekrponssii // IPR BOOKS [caiit]. - URL:
http://www.iprbookshop.ru/95383 . html

3. Ilyctos, 1O. A. TlepcnekTuBHBIE KOPPO3UOHHO-CTOMKNE MaTeEpUajbl U TEXHOJIOIMH 3aIUThl METAJIJIOB OT
KOppo3uu. AmMopdHBIE M HAHOKPUCTAJUIMYECKHE MaTepuaibl (METOAbl TONyYeHHUs, CTPYKTypa U
KOpPpPO3UWOHHAsi CTOMKOCTh) : Kypc Jekumil. - 2021-03-01; IlepcnexkTuBHBIE KOPPO3HMOHHO-CTOMKHE
MaTepuaibl U TEXHOJIOTUH 3aIIUTHl METAJIIOB OT Koppo3uu. Am. - MockBa: Uznarensckuit Jlom MUCuC,
2010. - 70 c. - Tekct : anexrponHsiii / IPR BOOKS [caiit]. - URL: http://www.iprbookshop.ru/56101.html

4. KouetkoB, B. A., BoponkoBa, B. B. Xumus B ctpoutenbctBe. [lomumepsl, miacTMacchl, Kpacku : yaeOHOoe
nocobue. - 2024-07-01; Xumus B cTpourtennctBe. [lommmepsl, IacTMacchl, Kpackh. - MoCKBa:
MocKkoBCKHI TOCyJapCTBEHHBIN CTpOUTENbHBIN yHUBepcuteT, Al [In Op Meaua, O95C ACB, 2015. - 186 c.
- Texcr : anexkrponnsiii // IPR BOOKS [caiit]. - URL: http://www.iprbookshop.ru/35442.html
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5. Kyteipea, M. II., babkuna, C. C., Aranacsn, T. K., VYnaxosuu, H. A., Kyteipes, I. A. Hossie
Marepuaybl. BHUOIOrMYEeCKH aKTHBHBIE THUIEPPA3BETBICHHBIE MOJUMEPhl U HX METAIOKOMILIEKCHI
MoHorpadus. - Bech cpok oxpaHbl aBTOpPCKOro mpaBa; HoBele Martepuanbl. buomornmuecku axTHBHBIC
TUIIEpPA3BETBIICHHBIE MTOIUMEp. - MockBa: MOCKOBCKMI NENArOrMYECKU TOCYIAPCTBEHHBI YHUBEPCUTET,
2014. - 136 c¢. - Texkcr : onekrponneii // IPR  BOOKS [caiit]. - URL:
http://www.iprbookshop.ru/70135.html

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

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

7. MaTepuajibHO-TeXHHYecKoe o0ecrnevyeHne TUCHMILIUHBI, MPOrpaMMHoe odecrnedeHmne,
npogdeccuoHa bHbIe 623bI JAHHBIX U HH(OPMALMOHHbIE CIPABOYHBIE CHCTEMBbI

Jlng mnpoBeneHus 3aHATHM MO JUCHUIUIMHE HEOOXOIUMO ClIeAyIollee MaTepuaibHO-TEXHUYECKOe
oOecrieueHue: ydeOHble ayqUTOPUM [AJIs TNPOBEICHUS 3aHITHH JIEKIIMOHHOTO M CEMHHApCKOro THIIA,
TPYNIOBBIX W WHAMBHIYaJbHBIX KOHCYJIbTALMM, TEKYLIET0 KOHTPOJIA U MPOMEKYTOUHOM aTTecTaluw,
MTOMEIIEHUS 111 CAMOCTOSITENIbHON paboThlI.

VY4eOHble ayTUTOPUH U TOMEILIEHUS AJIsi CAMOCTOSITENIbHOM pabOThl YKOMIUIEKTOBaHbI CHIEIMAIN3UPOBAHHON
MeOeNbI0 U TEXHUYECKUMH CPEJICTBAMHU OOYyUCHHMS, CIIY KAIIUMH JIJIs1 TIPEACTABICHHS YyueOHOW nHbOpMauu
OOJIBITION ayTUTOPHH.

[TomerieHus U1t CaMOCTOSATENILHONW paOOThl YKOMIUIEKTOBAHbI KOMITBIOTEPHON TEXHUKOH C BO3MOXKHOCTBIO
MTOAKITFOYEHHUS K ceTh "Unrepuet" 51 obecrieueHneM JI0CTyIa B AIIEKTPOHHYO
nH(OPMAITMOHHO-00pa30BaTEIbLHYIO Cpey YHUBEPCHUTETA.

Jliig mpoBesieHus 3aHIATUH JIEKIIMOHHOTO TUIA UCTIOIB3YIOTCSI HAOOPHI JEMOHCTPALIMOHHOTO 000PYI0BaHMS,
o0ecreunBaIIfe TeMaTHYECKUE MILTIOCTpaud (ITPOEKTOP, HOYTOYK, SKpaH/ MHTEPAKTUBHAS JTIOCKA).

JIuueH3MoHHOE U CBOOOHO 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 [Ipodeccuonanbusiii moc 2007

7-Zip 9.20

ITpodeccronanbhpie 6a3bl JaHHBIX U UHPOPMAITMOHHBIE CIIPABOYHBIE CUCTEMBI:

1. Hayunas osnekrtponHas Oubnuorexka Poccuiickoit akamemunm  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

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

B3aumoneiicTBue mnpenopaBaTenss M CTy[JEHTa B Ipolecce OOy4eHHUs OCYLIECTBISETCS MOCPEICTBOM
MYJIBTUMEMMHBIX, THIIEPTEKCTOBBIX, CETEBBIX, TEICKOMMYHHUKAIIMOHHBIX TEXHOJOTHUH, HUCHOJIB3YEMBIX B
ANIEKTPOHHOH MH(OPMAIIMOHHO-00Pa30BATEILHON CPEie YHUBEPCUTETA.



