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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
ceprudukanuu nponykmun), 40 CkBo3HbIC BUABI MPOPECCHOHATBLHON ACATEIHPHOCTH B MIPOMBIIIICHHOCTH
(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 Kon u HanmeHoBaHme
(hyHKUMY / TPYAOBBIC komriereHiu @I'OC BO,
(GyHKUMY / TPYyZOBBIC T HEOOXOIUMOM ISt
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
chopMyIpPOBaHHON TEOPETUIECKUX 3a/1au
TeMaTUKe, CaMOCTOSTEIILHO
COCTaBJIATH IIaH
UCCIIEIOBAHUS U MOTy4aTh
HOBbIE Hay4YHbIE U
IIPUKJIAIHBIE PE3yJIbTaThl

I/IH,I[I/IKEITOI)LI JOCTHIXXCHUSA KOMHGTGHHI/If/’I

1.5 CormacoBanue MCKIUCHTUIITIMHAPHBIX CBsI3eH JAWUCIIMIIINH, OGCCHG‘-II/IBaIOH_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 HaumenoBanue ®opma
n/m JIMCITUILINH, o0yueHus
OIIPCACIIAOIUX O4HO-3209H
MEXTUCITUTUTMHAPHBIS ast
CBA3U (cemectp)
3141(5
1 |KBanToBast MexaHuKa +
Y KBaHTOBAasl XMUMHS
2 |HayuHo-uccienoBaremn +
bCKas paborta
3 |ITmanupoBanue +
HAYYHBIX

HUCCIIEIOBaHUIT




4 |IIpegnumnomuas +
MPaKTHKA

5| TeopeTuueckas +
ANEKTPOXUMHS

6| Teopus anexkTponuToB | +

7 |Duznueckass XUMHUS +
CBEPXKPUTHICCKUX
(hrronIoB

8 | DnexTpuueckue +
SIBJICHUS HA
MOBEPXHOCTH pasjiena

has3

9|OnexkTpoxumMuyeckue | +
METOJIBI
UCCIIeTIOBAHUS
MPOIIECCOB U
MarepuaioB

2. Mecto nucunmiimabl B cTpykrype OII marucrparypsi:

JucruniamHa «AKTyaJdbHBIE 3a7add  COBPEMEHHOM XWMHUHM» OTHOCHUTCS K 4YacTH, (HOpMHUpPYyEMOit
y4aCTHUKaMH 00pa30BaTeIbHBIX OTHOIICHUH, ydeOHoro turana OIl mo nanpasnenuto noarotosku 04.04.01
- Xumusl.

JucuuninuHa « AKTyalIbHbIE 3a/1a4d COBPEMEHHOM XUMUN» U3ydaercs B 4 cemecTpe.

3.00beM u conepxaHue TUCUUILIUHBI
3.1.00peM QUCIUIUIMHEL: 7 3.€.
OunHo-3a04Hast: 7 3.€.

. OuyHo-3a04yHast
Bun yueGHOM paboThI

(Bcero yacos)
OO0mas Tpyn0éMKOCTb 1M CHUILTTHHBI 252
KonTaktHas pabora 36
Jlexuuu (Jlexummn) 14
[Tpaktuueckue (IIpakr. pab.) 22
CamocrostenbHas padota (CP) 178

Kypcosas pabora 2

OK3amMeH 36

3.2.ConepxaHue Kypca:

No Haspanue Bun yuebnoit | dopmbl TekyIero
TEMBI pasnena/TeMbl paboThI, yac. KOHTPOJIS
Jlek |IIpa | CP
L[UH | KT.
pao.
0-3{0-3|0-3
4 cemecTp
1 Cunre3 u Ormpoc;
HCCIIEIOBAHNUE TectupoBanue
CBOMCTB BEILLIECTB C
HOBBIMU 2122
HEOOBIYHBIMH
CBOWCTBaMHU




2 Xumust Ormpoc;
[IOBEPXHOCTH, Tectuposanue;
TOHKHX TJICHOK U > 12 |20 3almTa
reTepOCTPYKTYp B MpPEe3eHTALINHI
COBPEMEHHOM
MaTepHaloBEICHUN

3 Peakuuonnas Ompoc; Pedepar;
CIIOCOOHOCTh U 2 2|20 TectupoBanue
KaTajus.

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

5 Xumus u 1 > | 20 Omnpoc;
SHEpPreTUKa TecTtupoBanue

6 3eneHas XuMus 1 > | 20 Omnpoc;

TecTtupoBanue

7 XUMUs )KU3HEHHBIX > 12 120 Omnpoc;
MPOLECCOB TecTtupoBanue

8 Xumus u Omnpoc;
OKpYy’Karolas cpeaa TectupoBanue;

) g | 33 [IpakTuyeckoe
3aJlaHue [

MPaKTUYECKOM
MOJTOTOBKH

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

OcHOBHBIE 3a7]a4¥ COBPEMEHHOW XMMHH. BakHewmme mpoOnemsl Haykun o Matepuanax. Kmaccubukamms
(YHKIIMOHATBHBIX HEOPTAaHHMYECKUX MaTeprayioB. DU3MKO-XUMUYECKHE TPHUHIIUIBI KOHCTPYHPOBAHUS
HOBBIX MaTe€pHaJIOB.

Teepnodaszubie Marepuanbl, UX KiIacCUpHUKanMs, (yHKIHOHAIbHbIE CBOWCTBA, MpUMEHEHHE. MarHuTHbIC
MaTcpualibl. HB€303HCKTpI/IquKI/Ie U CCTHCTORJICKTPUYCCKHUC MATCpHUAJIbI. KOHCprKLII/IOHHI:Ie MaTcpualibl.
Hpyrue rpynnsl marepranoB. HoBble onTHYeCKUEe MAaTEPUAIIBI.

XWMUd HAHOMATEpUAIIOB M HaHOocUcTeM. Metonbl cuHTe3a. Meronbl uccienoBanus. CBoilcTBa U
IIpUMEHeHrne. MarHuTHbIe HAaHOMATEepUaJIbl.

IIpakTnyeckoe 3ansATHE.
1) MeTonbl ananu3a moBepXHOCTU U HaHOYACTUI. OCOOCHHOCTH aHalIM3a BEICOKOIMCIIEPCHBIX CUCTEM,
JOKAIbHOCTh. DU3HKO-XUMUYECKasl AMATHOCTHKA HaHOYacTHIl. [IpuHIHIBI MOpdomorndeckon
XapaKTepU3alUy HAHOYACTULl METOIaMHU JIEKTPOHHOM, aBTOMOHHOM, TYHHEJILHOM ¥ aTOMHO-CHJIOBOU
MHUKPOCKOIHUH.
2) CrpoeHue HAHOYACTHUI] pa3IMYHON Tpuponsl (ha3zoBble, MULEIUISPHBIC, BE3UKYJbl). OmnpenencHue
COCTaBa U CTPYKTYphl OTAEIbHONM HAHOUYACTHULBI; AJIEKTPOHHAS MMKPOCKOIHS BBICOKOTO pa3pelICHUs,
AIIEKTPOHHO-30H/IOBBIE METOABl aHanm3a. MeTonbl KolebareabHOW CHEeKTpockomuu. Metonsl ¢
WCIIOJIb30BAaHUEM CUHXPOTPOHHOTO U3ITyUYCHUS. DIUTUTICOMETPHUS.
3) HanouacTuipl Kak WHTPEAUEHTHI (PYHKIIMOHAIBHBIX MATEPHAIOB; HAHOKOMIIO3HTHI U HAHOOJIOUHBIC
KOHCTPYKIIMOHHBIE ~MaTepuajbl. MarHutHble wmarepuainbl, S4Yekd namMsaTh. TepMOo3JIeKTpUUYEeCcKHe
npeoOpaszoBaten. ONTOAIEKTPUIECKUE TPeoOpa3oBaTey.
4) IIpuHUMIIBI MCTIONIB30BAaHMS HAHOYACTULl B MenuuuHe. HaHouacTUIpl Kak IMOJMIOTAHTHl U MHUTPAHTHI B
OKpyXaromend cpene. XuMmus arMoc(epHbIXx HaHo4yacTHIl. Kartamm3aTtopel M COpPOCGHTHI Ha OCHOBE
YABTPAIUCIIEPCHBIX BEIIECTB: crieln(UKa UX MONy4eHUs U (YHKIIMOHUPOBAHUS.

3ananus AJ51 CAMOCTOSITEILHOI padoThI.



1. U3yuyenue yueOHOI, HAyYHON M METOAUYECKOM TUTEPaTyphl, MATEPUAJIOB MIEPHUOANYECCKUX U3TAHUH C
MIPUBJICYCHUEM DJIEKTPOHHBIX CPEICTB OQUIIMATEHON, CTATUCTUYECKOM, IEPUOAMYECKON 1 HAyIHOU
uHpOpMaLNY;

2. [TonroroBka JOKIaq0B, IPE3EHTALIHI.

3. IloaroToBKa KypcoBbIX padoT.

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

Jlekumus.
Uctopust pasButusi Hayku O ToBepXxHOCTH. HeoOwruHbIe cBolcTBa moBepxHOCTeH. IlepecTpoeHHbIC
MOBEPXHOCTH. JlnarHocTrka moBepxHoCTU. MeToa aekTpoHHoM oxke-criekrpockonuu (30C) u nudpaxiuu
MeJUICHHBIX 3J1eKTpoHOB (JIMD). Tonorpadus moBepxHocTH. [I[puMeHEeHNS TYHHETLHOTO MUKPOCKOTIA
Pasmepnsbie 3¢ dexThl, TpoOIeMbl MOBEPXHOCTH M MPUMEHUMOCTh TEPMOIUHAMUKH (Pa30BBIX PaBHOBECHI B
XUMUU KJIACTEPOB M HAHOYACTHII.
duznueckue METoAbl CHHTe3a HaHoudacTull. [lonmydyeHue ¢ MOMOUIBI0 MOJEKYISPHBIX MYy4YKOB. MeTozbl
WCIapeHUsI-KOHICHC AU U UMITYILCHOTO pajauoiun3a. [1na3sMeHHO-XUMUYECKUI METO/.
XVMHUYECKHE METOJbl CHHTE3a HAHOUYACTHI: BOCCTAaHOBJIEHHUE U3 PacTBOPOB, 30JIb-Telb IEPEXO],
KpuoTtexHonorus. TemmiatHeiil cuate3. CUHTE3 B TOPUCTHIX CPeaX, MUKPOIMYJIbCUSIX U MULIEIUIAX.
OOpazoBanue Ki1acTepoB MoyeKyl. DpakTanbHbIE U TJIOTHOYIMAKOBAHHBIC KIACTEPhl. THIBl XHMHUYECKHX
peakuuii ¢ yyaCTHEM KJIacTepoB. 3apOXACHHUE U POCT HAHOYACTHUI] B TOMOT€HHOM CPEeJie M Ha MOBEPXHOCTH
TBepaoro tena. KoomeparuBHbIE SIBICHHS B KOJUIEKTMBE HAHOYACTHI[, OCTBAJIBJIOBO CO3PEBAHUE,
arperupoBanue u armomepanus. Kommonaasie KpUucTaibl.

IIpakTH4Yeckoe 3aHATHE.
1) Metonbl MoaubUIIMPOBAHUS TTOBEPXHOCTH: (PU3NUECKOe (JISTHPOBaHUE, HOHHASI UMIUIAHTAIIHS,
HaHECEHUE TOHKHUX IJICHOK W MOKPBITHI ) U XUMUYECKOe (M3MeHeHre (yHKIIMOHAILHOTO TTIOKPOBA)
MoIU(UITUPOBAHHE.
2) Xumuueckoe MOAU(DUIIMPOBAHUE MOBEPXHOCTH. TpeboBaHua K MoaudukaropaMm. SIKopHas rpymnmna u
CTaOMIIBHOCTh MOBEPXHOCTHO-MOAU(HUIIMPOBAHHBIX MaTepraioB. [IpuBUTHIN Ol — BaKHEHUIIMNA 3JIEMEHT
XUMHYECKH MOAuQUIMpoBaHHOTO MaTtepuana. CTpoeHHEe NPUBHUTHIX CIOEB. PacmpeneneHue TPHUBHUTHIX
MOJIEKYyZ B clioe. [IByMepHOCTb, MaKpOMOJEKYISPHOCTh U MOMH(PYHKIUOHAIBHOCTh MPUBHUTOTO CJIOS.
B3anMHoe BnusiHUE IPUBUTHIX MOJIEKYJI.
3) XuMudyeckoe MOIU(UIMPOBAHUE THAPOKCUIUPOBAHHBIX HOCHUTEICH METauIOpraHudeCKUMU
COCIMHEHUSIMU — ITyTh CUHTE3a IreTePOTreHHBIX METAJJIOKOMIUJIEKCHBIX KaTajln3aToOpoB.
4) [IpuMeHEeHHE TOBEPXHOCTHO-MOAU(PUIIMPOBAHHBIX MATEPUATIOB: CEIIEKTUBHBIE COPOSHTHI, KaTalIN3aTOPBI,
MOHOOOMEHHUKH, CEHCOPBI, HATIOJTHUTEIH TIACTMACC, CTAOMIN3aTOPRI U T. II.

3anaHus AJ151 CAMOCTOSITEILHOI padoThI.
1. U3yuenue y4ueOHOM, HAYYHOU W METOIWYECKOM JINTEPATyPhl, MATEPHAIIOB MEPUOTNUECKUX U3TIaHUH C
MIPUBJICUCHUEM DJICKTPOHHBIX CPEJCTB OPHUIIUATILHOMN, CTATUCTUYECKON, IEPHOANIECCKON U HAYYHOU
nHpopmaruu;
2. IlogrotoBka 10K 0B, IPE3ECHTALIUM.
3. [ToaroroBka KypCcoOBBIX padoT.
N3yuenue u cucremaTu3sanus JONOJHUTEIbHBIX CBEICHUN IO BOPOCAM:
1. ®uznyeckre MeTOAbl CUHTE3a HaHOYacTull. [lonydyeHne ¢ OMOIIbIO MOJIEKYIIIPHBIX ITYYKOB.
2.Metoabl ucnapeHus-KOHICHCALMU U UMITYJIbCHOTO PaHOIn3a.
3. IInasMeHHO-XUMHUYECKHUN METO/I.
4. Temmnnarabiii cuHTe3. CHHTE3 B HOPUCTHIX CPEAAX, MUKPOAIMYIIbCUSAX U MUILIEIIAX.

Tema 3. Peakuuonnasi cnoco6HoCcTh M Kataaus. (ITK-4)
Jlexknus.

Karanusz. TepMoaguHaMu4ecKuil acleKT AEMCTBHs KaTaau3aTopoB. IIpHHINI KaTaJIUTUYECKOrO IEHCTBUS.
Knaccugukarus karanu3atopoB U KaTaIUTUIECKUX pPEeaKLni.



Teopust NMpOMEKYTOYHBIX COECAUHEHUN. Teopus akTUBHBIX LEHTpOB Teitopa. MynbTuIieTHas TeOpus
banannuna. Teopust aktuBHBIX aHcamOnelt Kobozesa. Bkiag B Teoputo karanuza Porunckoro, bopeckosa,
BonbpkeHmTenHa.

CrpyKTypHasi 4yBCTBUTEIBHOCTb, MpPaBUIO bopeckoBa, 3aBUCMMOCTh AaKTUBHOCTH OT pa3Mepa 4acTull.
OCHOBHBIE MEXaHU3MBbI KaTaluTHUUeCcKuX peakuuil. Karamutuueckuit nuki. [Ipumepsl mpOMBIIITIEHHBIX
KaTaJIM3aToOpoB U PEaKIMii C UX y4aCTUEM.

MaccuBHBIE KaTajau3aTtopbl U X 0COOCHHOCTH. CIIOKHBIE KaTaTUTHYECKHE CHCTEMbl Ha OCHOBE OKCHIHBIX
MaTepuaoB.

Hanecennble karanusaropel. CTpyKTypa M CBOMICTBAa AHUCIEPCHBIX METAIIMYECKUX 4YacTul. DYyHKIUU U
THIIBI HOCUTENS. B3auMHOE BIIMAHNE B CUCTEME METAJUI-HOCUTEII.

IIpakTH4Yeckoe 3aHATHE.
1. OOuue TpUHITUITBI PUTOTOBJICHHS KaTaIH3aTOPOB.
2. BriusiHue ycnoBHi MPUTOTOBICHUS HA (PU3UKO-XUMUYECKUE CBOWCTBA METAITMYECKUX KaTaIH3aTOPOB.
3. CriocoObl HaHECEHHUs aKTUBHOTO KOMIIOHEHTa Ha HOCHUTENb (METOIbI MPOIMUTKU, OCAXKICHUS, MOHHBII
oOMeH u 1p.).
4. Cioco6b! MOAUGUKAIIUU 1 TIPOMOTHPOBAHMSI KATaJIN3aTOPOB.
5. Tunel HaHOKaTanmu3aropos. [lonyyeHne HaHOKaTaIM3aTOPOB.
6. Oco0EHHOCTH KaTajan3a Ha HAHOYACTHUIaX U LEOJIUTAX.
7. ®otokaranu3 u porokaranuzaropsl. [Ipumenenue.
8. [IpumeHeHre HaHOKATaIN3a
3anaHus AJ51 CAMOCTOSITEILHOI padoThI.
1. 3yuenue y4ueOHOM, HAyYHOU W METOIWYECKOM JINTEPATyPhl, MATEPHAIIOB MEPUOTNUECKUX U3TIaHUH C
MIPUBJICUCHUEM DJICKTPOHHBIX CPEICTB OPHUIIUATILHOMN, CTATUCTUYECKON, IEPHOANIECCKON U HAYYHOU
uHpopmauu;
2. IloarotoBka 10K 0B, IPE3ECHTALIUM.
3. [ToaroroBka KypcoBBIX padoT.
N3yuenue u cucremaruzanus JONOJHUTEIbHBIX CBEICHUN IO BOMPOCAM:
1. Karanuzaropsl mporeccoB HedTenepepadboTKH.
2. Karanuzarops! cuHTe3a Ha ocHoBe CO u H2.
3. Kartanutuueckuil KpeKHT. U3NKO-XUMUYECKHUE OCHOBBI Mpoliecca. ChIpbe U 1EIEBbIE MTPOIYKTHI

Tema 4. Xumust HaaMo1eKyJIAPHbIX coennnennid (ITK-4)

Jlekumus.
MosekynsipHble COCTaBISIONINE CYyNpaMOJIEKYJIsIpHbIX cucteM. Kiarparsl um uHTepkaiarbl. CTpoeHHe U
cBoiicTBa KiaTpaToB. Onpenenenre u Kiaccuukalys Kiarparos.
[lomanapl, kpayH-3¢upbl, Kpunrtanibl. KaBuTawasl U nukionekcTpunbl KpayH-3¢upsl: cTpoeHue,
HOMEHKJIaTypa U CBOMCTRBA.
Cynpamonexynspuble aHcabmu. Mmxenepust kpuctaimio. CamocOopKka B CynpaMoIeKyIsipHble aHCaMOIu.
Mornexynsipupie  MamuHbel. OOmme Bompochl. OmnpenerneHne TEepMHHA «MOJEKYJISPHbIE MAaIllUHBIY.
«XpamnoBuk ®eitnmanay («XpamnoBuk bpoyHay). MonekysipHbIe IEPEKITI0YaTeIN U MOJEKYISIPHBIE MOTOPHI.

IIpakTH4eckoe 3aHATHE.
1. Ileomutsl. Tononorus kapkacos. LleoauThI ¢ HU3KUM WU CpeTHUM cooTHoIeHueM Si/Al (< 5)u ¢
BBICOKUM cooTHoIIeHueM Si/Al (> 5). MonekymsipHbIe CUTa, 1IE0CHIIBI TN TTOPOCUIIBIME. PO I€0TMTOB 1
LEOJTUTHBIX MAaTEPHUATIOB B IPOMBIIIJIEHHOCTH.
2. O0macTM TPUMEHEHHUS  CyNpaMOJICKYJSpHBIX  coenuHeHud. IlepcriekTHUBHBIE Marepuasbl JUis
3aXOpPOHEHHUS  PAJAMOAKTHBHBIX OTXOAOB M  JICKAPCTBEHHBIX IPEMaparoB  HOBOTO  ITOKOJICHUS.
Tepmooanexrpuueckue Mmartepuainsl. [lomynpoBogHukoBble Kiarparbl. CymnpamoieKyaspHas SJIEKTPOHHKA.
WuTepkanupoBaHHbIN rpaduT, TEpMOpPACIINPEHHBINH TpaduT.
3. Kamukcapensl u KykypOutypunsl. OOmue onpenenenus. Crpoenue. Homenknarypa. CunTes.
IIpuMeHeHnEe KaIMKCapEeHOB.



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

5. TeMILIaTHBIN CUHTE3.

6. buonormueckue (mpupomHbIC) MOJCKYIsApHbIe MammHbl. AT®-cuHTaza. «MOJEKyIApHBII POTOP».
XKryTuk Kak MOJNEKyJIsgpHas MallyuHa.

7. CHUHTETHYECKUE MOJEKYISpHbIE MalIMHbl. XHUMHUYECKH YIpPAaBIsSEMble MOJIEKYJSPHbIE UYETHOKH H
HAaHOMUGTHL. MoneKyaspHble YENIHOKM Ha COJHEYHOM »Hepruu.  MoJekyispHble  MpOMeIephl.
MosnexynsipHble MUHIETHL. MoJeKyaspHbIe pOOOTHI.

8. Hogeifmume qOCTHKEHUS B CO3IaHUU MOJICKYISPHBIX MAIlIUH U B KOHCTPYUPOBAHUU CYTPAMOJIEKYISIPHBIX
aHcaMoOJei.

3anaHus AJ151 CAMOCTOSITEILHOI padoThI.
1. 3yuenue y4ueOHOM, HAyYHOW W METOIWYECKOM JINTEPATyPhl, MATEPHAIIOB MEPUOTUUECKIX U3TaHUH C
MIPUBJICUCHUEM DJICKTPOHHBIX CPEJCTB OPHUIINATILHOMN, CTATUCTUYECKON, IEPHOANIECCKON U HAYYHOU
uH(popMaIuy;
2. IloarotoBka 10K 0B, IPE3ECHTALIUM.
3. [ToaroroBka KypcoBBIX padoT.
N3yuenue u cucremaTu3zanus JONOJHUTEIbHBIX CBEICHUN IO BOMPOCAM:
1. MeTozbl HicclIeIOBaHUS CYTPAMOJICKYIIPHBIX aHCAMOJICH.
2. CynpamounekyisipHast xumus B laTepHere.
3. KoHnennust TOKCHKOJIOTMYECKUX UCCIIEIOBAHUHN.
4. LlenTpsl HaHOTEXHONIOTUU B Poccuu: HampaBiieHus: pabOThI U JOCTHKEHUSI.

Tema 5. Xumus n 3nepreruka (IIK-4)
Jlexknus.

[Tpomieccsl  mpeoOpa3oBaHMsl XUMHUECKOW OHHEPIMHM B TEIUIOBYIO, CBETOBYIO, MEXaHHYECKYI0 U
JIIEKTPUYECKYIO.

CoBpeMeHHbIE MaTepHalibl, UCIIOJIb3yeMbIe B IPe0Opa30BaHUM Pa3IMYHBIX BUIOB YHEPTUH.

[Ipouiecchl akKyMynupoBaHUST M XpaHEHUs »HHepruu. HaHomarepuanbl B TOIUIMBHBIX 3JEMEHTAX.
Hanomarepuansl U1 XpaHeHus: BOAOPO/a.

ONeKTpOXUMHUYECKHE HCTOUHUKH TOKA (IrajbBAHUUYECKUE U TOIUIMBHBIE JIEMEHTHI).
IIpakTH4Yeckoe 3aHATHE.

1) TI'annrBaHMUECKUE DIIEMEHTHI. KOHCTPYKHI/IH, OCO6CHHOCTI/I, (1)I/IBI/IKO—XI/IMI/I‘I€CKI/I€ IMpOUICCCHhI.
TexHOTOrNMYECKHE XapaKTCPUCTUKMU.

2) Hp06neMa TOIINIMBHBIX 3JICMCHTOB. YCTpOI\/'ICTBO TOIUIMBHBIX 3JICMCHTOB W J3JICKTPOXUMUYCCKUX
reHCpaTopoB.

3) IlepcnexTHBBI MPUMEHEHHUS TOIJTUBHBIX 3JIEMEHTOB
3ananus AJ51 CAMOCTOSITEILHOI padoThI.
1. U3yuenue ydueOHOM, HAYYHOU W METOIWYECKOM JINTEPATyPhl, MATEPHAIIOB MEPUOTNUECKUX U3TaHUH C
MIPUBJICUCHUEM DJICKTPOHHBIX CPEJCTB OPHUIIUATILHOMN, CTATUCTUYECKON, IEPHOANIECCKON U HAYYHOU
nHpopmauu;
2. IloarotoBka 10K 0B, IPE3ECHTALIUM.
3. [ToaroroBka KypcoBBIX padoT.
I/IsyquHe " cucreMaru3sanys JOIIOJITHUTCIbHBIX CBCI[CHI/If/'I 110 BOIIpOCaM:
1. Hanomarepuasibl B TOIJIMBHBIX 3JIEMEHTaX.
2. Hanomarepuansl Ui XpaHEeHUs1 BOAOPOJA

Tema 6. 3enenas xumus (IIK-4)
Jlexknus.

[Iporpecc Hayku U poJib «3€JI€HOM XMMHUW» B COBPEMEHHOM Mupe. 12 NpUHIMUNOB «3€IEHOH XUMUW.
AHaJIU3 TEXHOJIOTUU MPOU3BOJCTBA C UCIOJIb30BAHUEM MPUHIIUIIOB «3€IEHOU XUMUM»
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OcCHOBHBIC HampaBleHUs B Pa3BUTHH TEXHONOTHH «3ein€Hoi xumum». OOIME MOAXOABI K OIICHKE
3 PEKTUBHOCTH MTPOBEACHUS MPOLIECCOB C TOUKU 3PCHUS 3€JICHON XUMHH.

IIpakTH4Yeckoe 3aHATHE.
1. Ponb «3eneHoit XuMur B COBPEMEHHOM MUPE»
2. Ilpunuunsl «3enE€HON XUMUM.
3. OCHOBHBbIE HAMPABJICHUS B Pa3BUTHU TEXHOJOTUH «3€IEHON XUMUN»
4. OnvH U3 NPUHLIKIIOB 3€JICHONH XUMHUH — aTOMHAs 3(PPEKTUBHOCTD.
3aganus 1J151 CAMOCTOSITEIbHOM PadoThlI.
1. U3yuyenue yueOHOI, HAyYHON ¥ METOAUYECKOM TUTEPaTyphl, MATEPUAJIOB MIEPHUOANYECCKUX U3TAHUH C
MIPUBJICYCHUEM JIEKTPOHHBIX CPEICTB OQUIIMATEHON, CTATUCTUYECKOM, IEPUOAMYECKON 1 HAyIHOU
uHpOpMaLNY;
2. [TonroroBka JOKIaq0B, IPE3EHTALIHI.
3. IloaroToBka KypcoBbIX padoT.
W3ydeHne u cucTeMaTu3anys JONOJHUTEIbHBIX CBEACHUN 110 BOIIPOCAM:
1. OcHOBHBIE HaNpaBICHMsI B pa3BUTUH TEXHOJIOTUH «3enéHoi xumun» B Poccun.

Tema 7. Xumus ;ku3HeHHbIX npoueccos (ITK-4)
Jlexknus.
OcCHOBHbBIE HAINPABICHHUS Pa3BUTHA OMOOPTaHUYECKOM XMMHUU B KOHIIE XX B. U B HAIIM JHH.

[IpeameT opraHuveckol XUMHUHM (PU3MOIOTHYCCKH AKTUBHBIX BEIIECTB W OCHOBHBIC ITalbl €€ Pa3BUTHSL.
Pazputne MemunumHckoM xumuu. MccienoBaHWsT HU3KOMOJEKYISIPHBIX TMPUPOAHBIX COCAUHEHUN U
BUTAaMHHOB.

VYreBonsl, TUNHAB (KUpbl W Macia, ¢ocdaruabl, CTEpOUnbl), OEIKH, HYKIEHHOBBIE KHUCIOTHI.
Crepeounsomepus U OUOIOTUYECKAsT AKTUBHOCTD.

[IpeoOpa3oBanue >Hepruu B Omojoruyeckux cucremax. AneHosuHTrpudocdarsl (ATD) kak akKymynsaTop
XUMHYECKON IHEPTUH.

depMEHTAaTUBHBIE PEAKIMM — OCHOBA XMUMHUYECKHX IPEBpALIEHUH B KUBBIX oOpranu3max. KuHeruka
(hepMEeHTAaTUBHBIX peakiuii. MexanusMm aeicTBus GpepMeHTOB. MeTobI CCIeIOBaHMSI OOMEHA BEIIECTB.

IIpakTH4Yeckoe 3aHATHE.
1. porocuHTE3, CUHTE3 TIIMKOTeHA, )KUPOB U OeIKa
2. N3yuenne CTpyKTypbl U GyHKUIUH HYKICUHOBBIX KUCIOT. PacimdpoBka reHeTHueCcKoro Koua.
3. Perymnsiuus KJI€TOYHOro MeTaboIn3Ma BHEITHUMHU (PaKTOPaMH.
4. Topmonsl. [opMoHaibHast peryisuus AesITeIbHOCTH TOPMOHOB.

5. BO3MOXHOCTH MOAETUPOBAHUS HEKOTOPHIX OHUOJIOTMYECKUX (PYHKIMHA B HEXKHUBBIX XHMHUYECKHX
CUCTEMax.

3aganus 1J151 CAMOCTOSITEJIbHOM PadoThlI.
1. U3yuyenue yueOHOI, HAyYHON M METOAUYECKOM TUTEPaTyphl, MATEPUAIIOB MIEPHUOANYECKUX U3TAHUH C
MIPUBJICYCHUEM JIEKTPOHHBIX CPEICTB O(QUIIMATEHON, CTATUCTUYECKOM, IEPUOAMYECKON 1 HAyIHOU
uHpOpMaLNY;
2. [TonroroBka JOKIaq0B, TPE3EHTALIHI.
3. IloaroToBKa KypcoBbIX padoT.
W3ydeHne u cucteMaTu3anys JONOJHUTEIbHBIX CBEACHUN 110 BOIIPOCAM:

1. MccnenoBanust B o0nacT OMO’HEPreTHKH. MeXaHu3M OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX pEakUuil B
ounocucremax.

2. MexaHu3Mbl OKUCIIEHUS JKUPHBIX KUCJIOT U aMUHOKUCIIOT. B3aumonpeBpallieHus KUpoB, aMUHOKUCIIOT U
YIJIEBOJOB.

Tema 8. Xumus u oxkpyxawinas cpena (I1K-4)
Jlekumus.



OTtkpbiTHe (DYyHIAMEHTANIBHBIX 3aKOHOB XMMHUHM KakK Pe3yJabTaT aHAJUTUYECKUX ucciepoBaHuid. [Ipeamer
JKOAHAIUTUYECKON XUMUHU.

Xpomarorpaudeckie MEeTOAbl KOHTPOJS OKpyKaromied cpenasl. CHekTpaibHble METOABI KOHTPOJIS
OKpY’KAKOLIEH Cpebl.

Xapakrepuctuka auddeperunanbHoil ummyabcHoil momsporpaduu  (JAUII) u  xBaapaTrHO-BOTHOBOM
nossiporpaduu (KBII). Ucnons3oBanue JAWIT u KBII mist onpenenenust a3po30ibHONW (OPMBI TAKETBIX
MeTaJioB B arMocdepe.

[IpenBapuTenbHOE 3NEKTPOIUTHYECKOE KOHIEHTpUpoBaHue. OCOOEHHOCTH MPOOOMOArOTOBKU. MeTobl
aBTOMaTHU3allMi TpU MPOOOMOATrOTOBKE, aHajdu3e U o0paboTKe HKCIEepHMEHTAlIbHBIX HaHHBIX B MDA.
[Tpumenenne MDA B aHanmm3e OMOJIOTMYECKUX OOBEKTOB M OPTAaHMYECKUX COCTUHCHHM.

XapaKkTepuCcTUKa CEHCOPHBIX AMEKTPonoB. OCOOEHHOCTH OINpeeeHus] HEOPTaHMUECKUX M OPraHUYeCKHUX
BeniecTB. Mcnonp3oBanue ajicopOLIMOHHBIX SBICHUH MPH KOHTpoOIIe 3a coaepkanuem [TAB.

CeHcopbl, OCHOBaHHbIE Ha KOHTAKTHBIX SIBJICHUAX Ha rpaHule "monynpoBogHuk-mMetain", quoasl LlorTku
U T.II. JIETEKTOPbl XMMHUYECKUX COCIMHEHMM B CIEAOBBIX KOHLEHTpauusax. lIpumepbl mpakTHYECKOTO
MIPUMEHEHHUS CEHCOPOB B MOHUTOPHUHTE 3arpsS3HEHUN OKPYKAIOIIEH CPE/Ibl.

OnTuyeckre METOIbl UCCIIEIOBAHUS CTPYKTYPHI BElIeCTB. PacueTHbIE METOIBI MOJIEKYISIPHON MEXaHUKH U
KBaHTOBOW XWMMHU.

IIpakTnyeckoe 3ansATHE.
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 ()OHOBOTO UIEKTPOIUTA U MATPHUIIB AHATTUZUPYEMBIX TPOO.
4. DnexTpOXMMHUYECKHE METObI KOHTPOJISL OKPY’KAIOLIEH CPEbl.
5. XuMH4Y€CKHE METOJIbI ONPEICIICHUSI TOKCUYHOCTH BOJ. OCHOBHBIE aHAJTUTUUYECKHUE MPOLIECChl. MeTo bl
MpoOONOTOTOBKY U M3MEepeHUM. [IpUHIINTIBI TEHCTBUST aHATTU3aTOPOB.
6. AHAINTUYECKUE METObI KOHTPOJIS IPOLIECCOB B OTKPBITHIX BotoeMax. . OnpeaeseHne Kuciuopoaa B
OMONIOrMYeCcKUX cucTeMax. MeToibl MOHUTOPUHTA U CEHCOPBI.

3aganus 1J151 CAMOCTOSITEJIbHOM PadoThlI.
1. U3yyenue yueOHOI, HAyYHON ¥ METOAUYECKOM TUTEPaTyphl, MATEPUAJIOB MIEPUOANYECKUX U3TAHUH C
MIPUBJICYCHUEM JIEKTPOHHBIX CPEICTB OQUIIMATEHON, CTATUCTUYECKOM, IEPUOAMYECKON 1 HAyIHOU
uHpOpMaLNY;
2. IOATOTOBKA AOKIAJA0B, TPE3CHTAIIUM.
3. IOArOTOBKA KYpPCOBBIX padoT.
N3yuenue u cucremaTu3anys JONOJHUTEIbHBIX CBEICHUN IO BOIPOCAM:

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

4. KoHTpO/Ib 3HAHUI 00yYAKOIIMXCS U THIIOBbIE OLIEHOYHbIE CPeACTBA
4.1. Pactipenenenue 6amios:
baniabHO-peHTHHTOBBIE MEPOTIPUSTHS HE MPETyCMOTPEHBI

4.2 TunoBsie OLIEHOYHBIE CPEACTBA TEKYILIETO KOHTPOJIS
3alUTA Npe3eHTaAluu

Tema 2. Xumusi NOBEpXHOCTH, TOHKUX IUIEHOK U F€TEPOCTPYKTYP B COBPEMEHHOM MaTepUAIOBEACHUN
1. ®usnueckue MeTobl CUHTE3a HaHovacTHIl. [lonyueHre ¢ MOMOLIBI0 MOJIEKYISPHBIX MTyYKOB.
2.Mertonbl ucniapeHus-KOHICHCAMHY U UMITYJIbCHOTO PaAHOIn3a.
3. [Ina3MeHHO-XUMUYECKUI METO/.
4. Temmnarabiii cuaTe3. CHHTE3 B IOPUCTHIX CPEAaX, MUKPOAIMYJIbCUSAX U MUILIEIIIAX.
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Omnpoc

Tema 1. CunaTe3 1 HCCICOOBAHUC CBOICTB BEIICCTB C HOBBIMU HEOOBIYHBIMU CBOHCTBAMH

1) MeTtonbl ananu3a NoBepXHOCTH U HaHOYacTUI. OCOOEHHOCTH aHaJIM3a BBICOKOIUCIEPCHBIX CUCTEM,
JOKaJIbHOCTh. DU3HKO-XUMUYECKasi AMATHOCTHKA HaHoyacTHll. [IpuHIMIbI Mopdoaorunyeckoi
XapakTepu3allii HAHOYACTHI] METOJIaMH JIEKTPOHHOM, aBTOMOHHOM, TYHHEJIBHOW M aTOMHO-CUJIOBOM
MUKPOCKOITUH.

2) CrpoeHue HaHOYACTHII Pa3IMIHON MpUposl ((pa3oBbie, MUIICIIIIPHBIC, BE3UKYIIbI). OmnpeaeieHne
COCTaBa M CTPYKTYPbI OTJICIbHOW HAHOYACTHIIBI; IEKTPOHHAS MUKPOCKOIIHSI BEICOKOTO pa3pelIeHus,
AIIEKTPOHHO-30HI0BBIC METO/IbI aHAIM3a. MeTObI KoJieOaTeTbHON CIIEKTPOCKOIHU. MeTObI ¢
WCTIOJIb30BAaHIEM CHHXPOTPOHHOTO M3JIyYEHUS. DIUTUTICOMETPHSI.

3) HaHouacTHIIbl Kak MHTPEIUECHTHI ()YHKIIMOHATHHBIX MAaTePHAIOB; HAHOKOMITO3UTHI U HAHOOJIOYHBIC
KOHCTPYKIIHOHHBIE MaTepuabl. MarHUTHBIC MAaTePHAIIbI, SIMEHKN TaMATH. TepMOdIIEKTPUICCKUE
npeoOpazoBarenu. ONTOAIEKTPHUIESCKHE TPeoOpa30BaTEIH.

4) IlpuHUHUIIBI UCTIOB30BAHUS HAHOYACTHUI] B MeauIIMHE. HaHOUaCTUIIBI KaK MOMIOTAaHThl U MUTPAHTHI B
OKpyKaromei cpeae. XuMus atMocepHbIX HaHOUYACTUIl. Karamu3aTopsl U COPOSHTHI HA OCHOBE
YABTPAIUCIIEPCHBIX BEIIECTB: creln(rKa X MOIydeHUs U (PYHKIHOHUPOBAHHUSL.

Tema 2. Xumus NOBEpXHOCTH, TOHKUX INIEHOK U FETEPOCTPYKTYP B COBPEMEHHOM MaTepHaIOBEAECHUN
MeTtonab! MOAU(PUIIMPOBAHUS IOBEPXHOCTH: pU3NYecKoe (JIeTHpOBaHUE, HOHHASI UMILJIAaHTAI[Hs], HAHECEHHE
TOHKHX TUICHOK M TIOKPBITHUI) M XUMHUYECKOe (M3MEHEHHE (PYHKITMOHAIBHOTO MTOKPOBa) MOAUGUIIMPOBAHHE.
1) XUMHYECKOe MOTU(PHUITMPOBAHKE MOBEPXHOCTH. TpeboBaHusa K Moaudukaropam. SkopHas
rpynma u CTabMIbHOCTh TTOBEPXHOCTHO-MOAU(MDUIIMPOBAHHBIX MaTepraoB. [IpUBUTHIN CI0¥ — BaKHEHTITHI
AJIEMEHT XUMHYECKH MonauduuupoBanHoro Marepuaina. CTpoeHue NpUBUTHIX cloeB. Pacmpenenenue
MPUBUTHIX MOJIEKYIN B cjoe. JIByMEpHOCTh, MAaKPOMOJIEKYISIPHOCTh U MOMU(PYHKIIHOHAIBHOCTH IPUBUTOTO
ciosi. BzauMHoe BIusiHUE TPUBUTHIX MOJIEKYJI.

2) XuUMHYecKkoe MOAU(PUIIMPOBAHUE THIPOKCUIMPOBAHHBIX HOCUTENEH MeTalIopraHu4eCKUMU
COETMHEHUSMH — IIyTh CUHTE3a T€TEPOreHHBIX METANIOKOMIUIEKCHBIX KaTall3aTopoB.

3) [IpumeHeHne MOBEPXHOCTHO-MOAUPHUIIMPOBAHHBIX MATEPUATIOB: CEJIEKTUBHBIE COPOEHTHI,
KaTaJau3aTopbl, HOHOOOMEHHUKH, CEHCOPBI, HAIIOJHUTEH IIaCTMACC, CTa0MIIN3aTOPHI U T. 1.

Tema 3. PeakiinonHas cnocOOHOCTb U KaTaJns.
OO0m¥e MPUHIUIIB TPUTOTOBJICHUS KaTaInu3aTOPOB.

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

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

3) Crnioco6b! MOM(UKAIIMH U IPOMOTHPOBAHUS KaTaIU3aTOPOB.

4) Tunel HaHOKaTanM3aTopoB. [lomyyeHne HaHOKATaIU3aToOPOB.

5) OCco0EHHOCTH Karaanu3a Ha HAHOYACTULAX U [[EOJIUTAaX.

6) dorokaranus u hoTokaranuzaropsl. [Ipumenenue.

7 [IpumeHeHne HaHOKaTaIu3a

Tema 4. Xumus HaZAMOJIEKYJIIPHBIX COEAMHEHUN

1. Ileomutsl. Tononorus kapkacos. LleoauThI ¢ HU3KUM WU CpeTHUM cooTHoIeHueM Si/Al (< S)u c
BBICOKUM cooTHoImIeHueM Si/Al (> 5). MonekymsipHbIe CUTa, 1IE0CHIIBI TN TTOPOCUIIBIME. POJTb 1I€0TMTOB 1
[ICOTUTHBIX MaTePHAIIOB B TPOMBIIILICHHOCTH.

2. ObGnactu TPUMEHEHUS CYNPaMOJCKYSIPHBIX  coequHeHui. [lepcrekTuBHBIE MaTepuambl s
3aXOPOHEHUS  PAJMOAKTHBHBIX OTXOMOB M  JIGKAPCTBEHHBIX IPENapaToB  HOBOTO  IMOKOJCHHSL.
Tepmonnekrpudeckue Martepuanbl. [lomynpoBogHukoBbie KiarpaThl. CympaMoNeKylsipHas SIIEKTPOHHKA.
WuTepkanupoBaHHbIN rpaduT, TEpMOpPACIINPEHHBINH 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®-cuHTa3a. «MOJEKYISApHBII POTOP».
XKryTuk Kak MOJNEKyJIsgpHas MallyuHa.

7. CHUHTETHYECKHE MOJEKYISpHbIE MalIMHbl. XHUMHUYECKH YIpPAaBIsSEMble MOJIEKYJSPHbIE UYETHOKH H
HAaHOMUGTHL. MoneKyaspHble 4YENHOKM Ha COJHEYHOM »Hepruu.  MoJekysspHble  MpOMeIephl.
MosnexynsipHble MUHIETHL. MoJeKyaspHbIe pOOOTHI.

8. Hogeifmme JOCTHKEHUS B CO3IaHUU MOJICKYISIPHBIX MAIlIUH U B KOHCTPYUPOBAHUU CYMPAMOJIEKYISIPHBIX
aHcaMoOJei.

Tema 5. XuMus u sHEpreTHKa

1) lanpBaHnveckue eMeHTbl. KOHCTPYyKIHsl, 0COOEHHOCTH, (PU3UKO-XUMHUYECKUE TPOLIECCHI.
TexHomornueckue XapakTeprUCTUKH.

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

3) HepCHeKTI/IBBI MMPUMCHCHUA TOIIMBHBIX 3JICMCHTOB.

Tema 6. 3enenas xumus
. Ponb «3eneHoit XuMuu B COBpEMEHHOM MHUPE»
. [Ipunnumne! «3e1EHON XUMUNY.
. OCHOBHBIE HaIIPABJICHUS B PA3BUTHH TEXHOJOTHM «3€TEHON XUMUM

W N =

. OnuH U3 NPUHLIUIIOB 3€JICHON XUMHH — aTOMHAs 3PPEKTUBHOCTb.

Tema 7. XuMusl ;KM3HEHHBIX IPOLIECCOB
. (hoTOCHHTE3, CHHTE3 TIIMKOTCHA, )KUPOB U OejKa
. I3yueHue CTpyKTyphl U GYHKIIUI HyKJIEWHOBBIX KUCIOT. PacmmppoBka reHeTHYeCKOro Koja.

1

2

3. Perynsuus keTo4HOro MeTadoau3Ma BHEIIHUMHU (DAaKTOPaMHU.
4. Topmonsl. [opMoHanbHast peryisuus AesiTeNbHOCTH TOPMOHOB.
5

Bo3MoxxHOCTH MOIEIMpPOBaHHUSI HEKOTOPBIX OHOJOTMYECKUX (YHKIMM B HEXKUBBIX XHMHUYECKUX
CUCTEMax.

Tema 8. Xumus u okpyskarouas cpeaa
1. Xpomarorpaduueckrue MEeTOIbI KOHTPOJISI OKPYIKAIOIIEH CPE/IbI.
2. CrexTpanabHble METOABI KOHTPOJIS OKPYKAIOLIEH Cpeibl.

3. IlorennmomeTpusi ¢ MOHCENEKTUBHBIMU A1ekTpoaamu (MC3). CeneKTHBHOCTh METO/Ia B 3aBUCUMOCTH OT
cocTaBa (POHOBOTO MEKTPOIUTA U MATPULIBI AaHATTU3UPYEMBIX MPOO.

4. DNeKTpOXUMHUYECKUE METOIbI KOHTPOJISL OKPYKAIOIIEH Cpeibl.

5. XuMUYECKHE METO/IBI OIIPEETIEHNUS TOKCUUYHOCTH BoA. OCHOBHBIE aHAIIMTUYECKHE TIpoLiecchl. MeTonbl
poOONOATOTOBKU U M3MEpeHUH. [IpUHIUITBI eiiCTBUS aHATTM3aTOPOB.

6. AHanUTHYECKHE METOBI KOHTPOJIS MPOLIECCOB B OTKPBITHIX BofgoeMax. OnpeneneHue KUciopoia B
OMOJIOTHYECKUX cucTeMax. MeTo/Ibl MOHUTOPHHIA U CEHCOPBI.

IIpakTnyeckoe 3aaHue il MPAKTHYECKOM MOATOTOBKH

Tema 8. XuMus u okpyskaromias cpeaa

DKCHepuMeHTaJIbHAs OIIEHKA KauyecTBa 00bEKTOBOKPYKAI03€H Cpe/Ibl HIEKTPOXUMUYECKUMHI METOAAMU 110
COIVIACOBAHHUIO NIPENOAABATENS U CTY/IECHTA.
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Pedepar

Tema 3. PeakiimonHast cnocOOHOCTh M KaTajns.

—

. Katanmuzarops! nporeccoB HedrenepepaboTKH.
. Karanuzaropsl cunTesa Ha ocHoBe CO u H2.

W N

. Katanurnueckuii kpekuHr. @U3NKo-XMMHUECKHE OCHOBBI ITpoLecca. ChIpbe U 1IENIEBBIE IPOTYKTHI

Tema 4. Xumus HaZAMOJIEKYJIIPHBIX COEAMHEHUN
. MeTosb1 uccne[oBaHus CYTPaMOJICKYISIPHBIX aHCaMOJIeH.
. CynpamonekynspHas xumus B IHTepHeTe.
. KoHnenmnusa ToOKCUKOJIOrHYeCKUX UCCIICIOBAHUMI.

B W N~

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

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

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

cocraBa
CTPYKTYPBI

ne(HEKTHOM CTPYKTYPhI
BCE BEpHO

3. Kakue Ha3bpIBaloOTCsl 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 TUIOCKOCTh MOJISIPU3AIIAN
d) Bce BepHO

5.V CerHero3neKTpUuecKUX MaTepruasioB HabmonaeTcs?
a) IOMEHHOE CTPOCHHE

b) oTcyTCTBYeT CIIOHTaHHAs! MOJISPU3ALINS

C) BEpHO a,b

d) HeT mpaBUIIBHOTO OTBETA
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6. Kakoii >dekT nposBisercs Npu HAJIOKEHUH BHEIIHET0 MAarHUTHOTO IIOJiA, HalpaBlI€HHE KOTOPOTO
COBIMAJIa€T ¢ BEKTOPOM MAarHMUTHOTO MOMEHTA KPUCTAIJIMYECKOM pEeHIeTKH MaTepuaia, YTO HCIOJIb3yeTCs
IUIS CO3JAaHUS YCTPOMCTB BU3yalu3alluu M300pakeHUsS MOIYISITOPOB M MarHUTOONTHYECKUX 3aTBOPOB,
HanpUMep JJIs JIa3epHBIX MpUOOpOoB?

a) Oupuko depmu

b) Bonedranr [Taynu

c) dapanes.

d) Xomra

Uto npencraBieHo HA pUCYHKE?

3aBUCUMOCTh HAMAarHUYEHHOCTH HACBIIIEHUS
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 AIICKTPOIHBIC

C) MIOPUCTHIE

d) Bce BepHO

9.YeM OTIMYAIOTCS IPYT OT APYTa MbE303JICKTPUICCKIE U CETHETONICKTPUICCKIE MaTePHAIIbI?
a) OT HANpPsHKEHHOCTH BHELTHETO SJIEKTPUYECKOTO MO

b) TeM, 9TO y MIEPBBIX OTCYTCTBYET CIIOHTAHHAS TIOJISIPU3ALIHSI

C) OT TEMIIEPATYpBI

d) OT 27E€KTPOMAarHUTHBIX MOJEH

10. 14. I'me ucnonb3ytotcs 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 COO0I CITMHOBBIX MOMEHTOB AJIEKTPOHOB ()epPPOMATHUTHBIX HOHOB U aTOMOB B
CTPYKTYypE MarepuasoB

BO BBaHMOHCﬁCTBHH MAarouMTHBIX MOMCHTOB MaTcpualia U 3JICKTPOMArHUTHBIX CBCTOBBIX KOHe6aHI/II>'I

B COBIA/ICHUU C BEKTOPOM MarHUTHOTO MOMEHTA KPUCTAJUIMYECKON PelIeTKU MaTepuaia

BCE BEPHO

12.CymiecTBylOT W Jpyrue Tpylibl MaTepualioB, HCIOJNb3YyeMbIX B 3JEKTPOHHOW TexHuke. K Hum
OTHOCSITCS:

AJIEKTPOHArPEBATENBHbBIE
KAaTAJIMTUYECKUE U DJIEKTPOIHBIE
IIOPUCTBIE

BCE BEPHO

13.Kakoil 01HOM M3 Ba)KHEHIIMX XapaKTEPUCTUK MAarHUTHBIX MaTepHaliOB SIBJISETCS, TP KOTOPOH 3a CUEeT
TEIUIOBOTO JIBWKEHUSI TPOMCXOAWUT PA3PyLICHWE OpPUEHTALMM MAarHUTHBIX JOMEHOB M BEILECTBO
IIPAKTUYECKH TEPSIET CBOIO HAMAarHUYEHHOCTh?

a) remneparypa Kiopu



b) MarHUTOCTPUKIIMOHHBIH 3 pexT
C) M3MEHEHNE T€OMETPHUICCKHIX Pa3MepOB OOHEKTOB
d) Bce BepHO

14.K KOHCTPYKIIMOHHBIM MaTepuajgaM OTHOCSTCS?

a) pa3JInYHbIE CUIIMKATBI, AIFOMOCUIMKATHI

b) MyIITUT, TUPKOHO-MYJUIUT, KOPYHIO-MYIUIUT, CTEATHT

¢) (hopCTEPUT, BOJUTACTOHUT, AaHOPTHT, LI€JIb3UaH, IEPUKIIa3, KOPAUEPHUT
d) Bce BepHO

15.0r1 vero 3aBucur 3HaueHue rpdexra Papanes?

OT JUTMHBI BOJIHBI CBETA M YMEHBIIAETCS C €€ YMECHBIICHUEM
OT HAIPSDKEHHOCTH BHEUTHETO MarHUTHOTO TIOJIS

OT JUTMHBI BOJIHBI CBETA M YMEHBIIACTCS C €€ YBEINIECHUEM
BEpHO a, b

Tema 2. XuMusi MOBEpXHOCTH, TOHKUX IJICHOK M TE€TEPOCTPYKTYP B COBPEMEHHOM MaTepHaOBEACHUN
1.Yto0 Takoe karanusz?
a) M3MEHEHHME CKOPOCTH XMMHUYECKOW PEaKIMU MpU BO3AEHCTBHM BELIECTB (KaTalU3aTOPOB), KOTOPHIE
YYacTBYIOT B PEaKIMH, HO HE BXOJAT B COCTaB MPOIYKTOB
0) M3MEHEHHE CKOPOCTH XHMHMYECKOM peakIUH NpU BO3ACHCTBUU BELIECTB (MHTMOMTOPOB), KOTOpHIC
YYacTBYIOT B PEaKIMH, HO HE BXOJAT B COCTaB MPOIYKTOB
B) MPOLIECC B3aUMOACUCTBUS BELIECTB APYT C IPYrOM C 00pa30BaHUEM OCaJKa, BBIICICHUE ra3a N BOJIBI
I') OKUCJIMUTEIBHO - BOCCTAHOBUTENBHBIN MPOIIECC
2. Yro xapakTepHO JuIs Karaau3aropa?
a) HEe HAXOJUTCS B CTEXMOMETPUUYECKHUX OTHOIICHUSAX C MTPOAYKTaMU
0) perenepupyeTcs Mocie KaKA0ro HUKIa MPeBpaIleHus] peareHTOB B MPOIYKTHI
B) BepHO a 1 O
I') He pereHepupyeTcs MOocie KaXI0ro [UKIA MPEeBpaILeH s peareHTOB B MPOAYKTHI
3. Yckopsitoliee AeiicTBUE pacTBOPUTEINS HA PEAKIMIO B pacTBOpax OOBIYHO HE OTHOCAT K KaTalu3y Ha TOM
OCHOBaHUH, YTO...
a) KOJMYECTBO pPACTBOPHUTENS, KaK IMPaBWIO, 3HAYUTEIBHO TMPEBBIIMIAET KOJIUYECTBO PACTBOPEHHBIX
pearupyromux BemecTs
0) KOJIMYECTBO PACTBOPUTENS, KaK NPaBUJIO, 3HAUYUTEIBHO MEHbIIE KOJMYECTBA PAaCTBOPEHHBIX
pearupyromux BemecTs
B) KOJIMUECTBO PACTBOPUTEIISI COM3BMEPUMO C KOJIMYECTBOM PACTBOPEHHBIX PEAarupyIoIInX BEIIEeCTB
I') IMEET MECTO OT XapaKkTepa IPOTEKAIOLIETo IpoLecca
4. Kem ObLT BBEZICH TEPMUH «KaTaIu3»?
a) 1. bepuennycom
0) Kimaycom on Knurnuarom
B) JI>xoynb-Jleniom
r) JIxo3aits Yumtapaom ['m66com
5. IIpy rOMOreHHOM KaTajiuse:
a) KaTalnu3arop M peardpyrollue BeIIeCcTBAa HaxoAdTcs B OAHOM (a3e B MOJEKYJISIPHO-IUCIIEPCHOM
COCTOSIHUH
0) Karaau3aTop M pearupyrolue BellecTBa HAXOATCS B pa3HbIX (azax B MOJEKYISIPHO-IUCTIEPCHOM
COCTOSIHUH
B) Karajau3arop 0o0pa3yeT caMOCTOATENbHYIO (Da3y, OTHelIeHHYIO TpaHUIeH paszena oT (a3bl, B KOTOPOH
HAXOJSATCS pearupyrouiie BemecTna
I') KaTaJIu3aTop U pearupyroiie BelecTBa HaXoAsaTcs B OAHOM (aze B MOJIEKYISIPHOM COCTOSHUU
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6. IIpu rereporeHHOM KaTajuse:

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

0) Karaau3aTop W pearupyrolue BellecTBa HaXOATCS B pa3HbIX (azax B MOJEKYISIPHO-IUCTIEPCHOM
COCTOSIHUH

B) Karajau3arop o0pa3yeT caMOCTOATENbHYIO (Da3y, OTAeICHHYIO TpaHUIleHd paszena oT (a3bl, B KOTOPOH
HaXOASTCS Pearkupyrole BenecTa

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

7. Jl7is TeTepOreHHO-TOMOT@HHOTO KaTaan3a XapakTepHO:

a) KaTalu3arop M peardpyrollue BeIeCTBAa HAaxoAATCs B OAHOM (a3e B MOJEKYJISIPHO-IUCIIEPCHOM
COCTOSIHHH

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

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

I') KaTaJlu3aTop U pearupyromire BelecTBa HaXoITCsl B OMHOU (a3e B MOJICKYISIPHOM COCTOSTHUH

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

a) BENIeCTBa, J00aBJIEHNE KOTOPHIX K KaTaln3aTopy B MaJIbIX KOJIMUECTBaX (ITPOIEHTHI UIIU JOJIH TPOIICHTA)
YBEJIMYMBAET €r0 aKTUBHOCTh, CEJIEKTUBHOCTh WJIH YCTOMYHUBOCTh

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

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

I') HET BEPHOI'O OTBETA

9. K o0mim 3aKOHOMEpPHOCTSIM 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 PEarupyromuX BEIIECTB B PACTBOPAX

B) BEpHO TOJIBKO a U O

) BOJIM3U OT pPaBHOBECHSI OJMH U TOT K€ KaTaJu3aTop 3aMeUIAeT MPSAMYI0 U O0paTHYIO peakui B paBHOMN
CTETIeHU

10. DHeprus aktuBamu E KaTanuTHYECKON peakiyi ....

a) 3HAYUTCIBbHO MCHBIIC, YCEM JIA TOH K€ pC€aKkuru B OTCYTCTBUC KaTaJllu3aTopa

0) 3HAUUTEILHO OOJIBIIIE, YeM JIJIsI TOM JK€ PeaKIMi B OTCYTCTBHE KaTaau3aropa

B) cHIbkeHue E obecrieunBaeT yCKOpeHHE KaTATUTHYECKUX PEAKIIHA 10 CPABHEHHUIO C HEKAaTATUTUICCKUMU

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

11. Jns oumonexymnsipHoi peakuuu A + B ® C + D craanifHbIi 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 SHEPIUM aKTUBALIUU BCIIECTBUE MPOTEKAHUS PEAKIIUU 110 HOBOMY MEXaHU3MY
0) oCylIeCTBICHUEM O] IEHCTBHUEM KaTaln3aropa LEMHOro MEXaHu3Ma PeaKIiu

B) cHXeHueM E, kotopas oOecreunmBaeT yCKOpPEHHE KAaTAIUTUYECKHX pEaKUud IO CpPaBHEHHIO C
HEKaTaJIUTUYECKUMHU

) BEpHO a U O
13. TunuYHBIMH KaTalu3aTopaMH JUIS KaTAIUTHYECKUX IPOIECCOB, OOYCIOBICHHBIC IEPEHOCOM
9JICKTPOHA, SBIISIOTCS:
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a) npocteie okcuabl (V205, MnO2, MoO3, Cr203)

0) mmuuenu (Fe304, CuCr204)

B) cynbdunast (MoS2, WS2)

T') IEPEXOIHbIE METAJUIBI U UX COCTUHEHHS

14. Mo5+ + 02 ® Mo6+ + 0O2; O2 + CnHm ® nponykt. YTo npeacTaBieHo Ha CXeMe peakuuu?
a) OJIHOMJICKTPOHHBIA TIEPEXOid, COMPOBOXKIAIOIIMICT 00pa3oBaHWEM CBOOOIHBIX paIUKAIIOB, Jaliee
Y4aCTBYIOIIHUX B PEaKIHH

0) OKUCIUTEIHHO-BOCCTAHOBUTEIbHBIN KaTalN3 C MHOTOJIEKTPOHHBIM MEXaHU3MOM

B) oOpa3oBaHKe CBOOOMTHOTO paJMKalia B KA4eCTBE MPOMEKYTOUHOM YACTHIIBI

T') BepHO a M O

15. YTo XxapakTepHO A KaTajlnu3a B IPOMBIIIIIEHHOCTH?

a) HECMOTPsI Ha TIOSBJICHUE HOBBIX CTIOCOOOB aKTUBAIIMH MOJICKYJI, KaTallu3 OCTACTCSI OCHOBOM XUMHUYECKUX
MIPOM3BOJICTB

0) oTHOCHUTENIbHAA JOJIS KaTaIMTHYECKuX IpoieccoB coctabinsieT 80-90% u npoaomkaeT Bo3pacTarb
B) BEpHO a U O

I') B HEOPraHUYECKOM CHHTE3€ BAKHEHIIMMM KaTAIUTHUECKUMU MPOLIECCAMU SBIISIOTCS TPOU3BOJICTBO
H2Si03 u HF

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

a) M3MEHEHHME CKOPOCTH XMMHUYECKOW PEaKIMW NpU BO3AEHCTBHM BELIECTB (KaTaJU3aTOPOB), KOTOPHIE
Y4acTBYIOT B pEAaKLIUH, HO HE BXOJAT B COCTAB IPOJYKTOB

0) M3MEHEHHE CKOPOCTH XHMHMYECKOM peakIUH MpU BO3ACHCTBUM BELIECTB (MHTMOMTOPOB), KOTOpHIE
Y4acTBYIOT B pEAaKLIUU, HO HE BXOJAT B COCTAB IPOIYKTOB

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

2. Yro xapakTepHO JuIs Karaau3aropa?

a) HE HaXOIUTCSI B CTEXUOMETPUYECKHX OTHOLIEHUAX € IPOJYKTaMHU

0) perenepupyeTrcs Mocie KaKA0ro HUKIa MPeBpaIleHus] peareHTOB B MPOIYKTHI

B) BepHO a 1 O

I') HE PETEHEPUPYETCS MOCIE KaXKI0ro LUKJIA IIPEBPAICHNs PEAr€HTOB B IPOAYKTHI

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

a) KOJIMYECTBO pPACTBOPHUTENS, KaK IMPaBWJIO, 3HAYUTEIHHO MPEBBIMIAET KOJIUYECTBO PACTBOPEHHBIX
pearupymoux BemecTs

0) KOJMYECTBO PACTBOPUTENS, KaK IPaBUJIO, 3HAUYUTEIBHO MEHbIIE KOJMYECTBA PaCTBOPEHHBIX
pearupymoux 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 pon Knurnuarom

B) JI>xoynb-Jlenom

r) Jxo3aits Yumtapaom ['m66com

5. IIpy rOMOreHHOM KaTajiuse:

a) KaTalu3arop M peardpyrollue BeIeCTBAa HaxoAATCs B OAHOM (a3e B MOJEKYISPHO-IUCIIEPCHOM
COCTOSIHUH

0) Karaau3aTop M pearupyrolue BellecTBa HaXOATCS B pa3HbIX (azax B MOJEKYJISIPHO-IUCTIEPCHOM
COCTOSIHUH

18



B) Karanu3arop oOpa3yeT caMOCTOATENbHYIO (pa3dy, OTAETICHHYIO TpaHUIe pas3nena oT (asbl, B KOTOPOH
HaXOJATCSl pPearupyroLre BelecTna

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

a) KaTajuu3arop M peardpyrolue BEIIEeCTBA HAXOAATCS B OAHOW (a3e B MOJEKYISPHO-IAUCIIEPCHOM
COCTOSIHUU

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

B) Karajau3atop oOpa3yeT caMOCTOATENbHYIO (pa3dy, OTAENCHHYIO TpaHUIed pas3nena oT (asbl, B KOTOPOH
HAXOJATCSl PearupyroLre BelecTna

I') KaTaJu3aTop U pearupyromire BelecTBa HaXoITCsl B OTHOU (a3e B MOJICKYISIPHOM COCTOSTHUM
7. 11 reTeporeHHO-TrOMOT€HHOTO KaTajau3a XapaKTepHO:

a) KaTajuM3arop M peardpyrolue BEIIeCTBA HAXOAATCS B OAHOW (a3e B MOJEKYISPHO-AUCIIEPCHOM
COCTOSIHUU

0) KaTalm3aTop M pearupyloliye BeIIecTBa HAXOAATCS B PasHbIX (hazax B MOJEKYISPHO-TUCIIEPCHOM
COCTOSIHUHU

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

T') KaTaJnu3aTop M Pearnpyroie BEIecTBa HaXoITCs B OHON (a3e B MOJIECKYIIPHOM COCTOSTHAN

8. BaXHBIM KOMITIOHEHTOM NPOMBIIUICHHBIX KaTaJIW3aTOPOB SBIAIOTCS MPOMOTOPBL. UTO Il THX BEIECTB
XapakTepHO?

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

0) BemecTBa, 100aBIeHHE KOTOPBIX K KaTaJIM3aTOPy B MAJIBIX KOJTMYECTBAX (MIPOLEHTHI WM JOJIH MPOIICHTA)
YMEHBIIAET €r0 aKTUBHOCTb, CEJIEKTUBHOCTb WJIH YCTOWYNBOCTD

B) 3TO U €CTh CaM KaTaJau3arop, KOTOPBIA MPUMEHUM UCKITIOYUTEIHHO B IPOMBIIIICHHBIX YCIOBUAX
T') HET BEPHOTO OTBETA
9. K 001mum 3aKOHOMEPHOCTSAM KaTaju3a OTHOCSAT:

a) BCe KaTAIMTHYECKUE PEAKIMH - CAMOIPOHM3BOJIBHBIC TIPOIIECCHI, T. €. TIPOTEKAIOT B HANIPABICHUN YOBLTH
sHeprun [ mb0ca cucreMbl

0) KaTramu3aTop HE CMEIIAET MOJIOKEHUSI PAaBHOBECHUSI XMMHUECKOI peaKkIuy, €CIM HE CYUTATh €r0 BIUSIHUS
Ha K0A((QULIMEHT aKTUBHOCTH PEarupyroinux BEeIeCTB B pacTBOpax

B) BEPHO TOJIBKO a U O

r) BOJIN3M OT paBHOBECHS OJMH U TOT K€ KaTalU3aTop 3aMeUIAeT MPSIMYI0 U 00paTHYIO PEeaKlUu B paBHOU
CTEIIEHU

10. Oneprus aktuBauuu E kaTanuTHuyeckol peakuuy . ...

a) 3HAUNTEJIbHO MEHbIIIE, YEM Ul TOM K€ peaklMy B OTCYTCTBHUE KaTaau3aropa

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

B) cHkeHue E obecnieunBaeT yCKOpeHHE KaTaJIUTHYECKUX PEAKIUI 110 CPAaBHEHMIO ¢ HEKATATUTUYECKUMHU

r) yBenmuuenune E oOecreumBaer 3aMelUIeHHME  KATAIWTHUYECKUX PEAKIMHA 1O CPaBHEHUIO C
HEKATAJINTUYECKUMU

11. lns Oumonekynsipaoit peakuuu A + B ® C + D cranuiiHplii MEXaHU3M MOXET OCYIIECTBISTHCS T10
cXeMme:

a) A+ K® AK

0) AK+B® K+ C+D

B) AK® B +K

') BEpHO TOJIBKO a U O

12. BonbIast CKOPOCTh KaTAIMTUIECKON PEeaKIIH MOKET OBITh OOYCIIOBIICHA:

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

B) cHmwkeHueM E, koropas oOecreunBaeT yCKOpPEHHE KATaJIUTHYECKHX pEaKUuil IO CpaBHEHHUIO C
HEeKaTaJIUTUYeCKUMU
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') BEpHO a U O

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

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

0) mmuuenu (Fe304, CuCr204)

B) cynbbuasl (MoS2, WS2)

T') IEPEXOIHBIC METAUIBI U KX COCTUHEHHUS

14. Mo5+ + 02 ® Mo6+ + 02; O2 + CnHm ® npoaykT. YTo mpeACTaBI€HO Ha CXEME PEaKIIUn?

a) OJIHODJICKTPOHHBIM IEpexo, COMPOBOXKAAIOUIUICS 00pa3oBaHUEM CBOOOTHBIX pAIUKAJOB, Jajee
Y4aCTBYIOIIHX B PEAKIINH

6) OKHUCIIUTEIBHO-BOCCTAHOBUTEIBHBIN KaTalIHu3 C MHOTO3JICKTPOHHBIM MCXaHU3MOM
B) 00pa3oBaHKe CBOOOIHOTO paJIuKayia B KAY€CTBE MPOMEKYTOUHON YaCTUIIBI

) BEpHO a U O

15. YUto xapakTepHO ISl KaTaJIn3a B MPOMBIIIIEHHOCTH?

a) HECMOTPSI Ha TOSIBIICHHE HOBBIX CIIOCOO0OB aKTHUBAIIMU MOJIEKYJ, KaTaJll3 OCTACTCSI OCHOBOM XUMHYECKUX
MIPOU3BOJICTB

0) oTHOCHTENIbHAS JIOJIS KaTaIUTUYECKHX TporeccoB cocTaBisieT 80-90% u mpomomkaer Bo3pacTarh
B) BepHO a 1 O

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

Tema 4. XuMusi HAAMOJIEKYISPHBIX COCTMHEHUN
Bomnpoc 1. TepmuH «cynepMoneKysasDy OblI BBEICH
a) ¢panimy3ckum yueHbsiM JK.-M. Jlenom B 1973 roxy
b) amepukanckum yuensiM JK.-M. Jlennom B 1983 rony
¢) Oputanckum ¢paHIty3ckuM yueHbIM JIeHom B 1963 rony
d) HeT mpaBUIIBHOTO OTBETA

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 MEXK/Ty aTOMaMH B MOJICKYJIaX, MCHEE CTAOMIIbHBI TEPMOJIMHAMHUYCCKH,
HO BMeCTE ¢ TeM Oosiee 1aOWIbHbI KHHETUYECKH 1 Oosiee THOKY IUHAMHUYECKU

b) cnabee, yem B3aMMOACHCTBUS 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 KHHETUYCCKH U 00JIee THOKU JUHAMUYECKH

d) cunpHee, YeM B3aUMOACHCTBUS MEKIy 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 OOJBIION MOJIEKYIbI APYTOrO COpTa

C) BKJIFOUEHHS MOJIEKYJI OJTHOTO COPTa B IOJIOCTh KapKaca, COCTOSIILIEr0 U3 MOJIEKYJ TOTO e cOpTa
d) Beppoau b

Bompoc 4. Uto kpayH-3¢upbl CIOCOOHBI N30MPATEILHO CBSI3bIBATH?

a) raJoreH-uoHbI, IOMeIlas uX B LIEHTP CBOEH «KOPOHBI»

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 nonyuun coequHEHUS
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a) chepansl

b) xaBUTaHBI

C) KpUNTaHAbI

d) Beppoau b

Bompoc 6. B nauane 1980-x amepuxanckuil yuensiii J{. Kpam cKoHCTpyHpoBas Tak Ha3bIBa€MbIe
«MOJIEKYJIBI-KOHTEHHEPBD) C 3apaHee IIPEeIOPraHUu30BaHHON CTPYKTYpOi

a) chepansl

b) xkaBUTaHBI

C) KpUNTaHAbl

d)Beppoau b

Bomnpoc 7. Kakre MakponMKIn4ecKie COeTUHEHNsT 00J1a1at0T KECTKON KOHCTPYKIIUEH?
a) MPUPOIHBIE TOPHUPHUHBI

b) cunTeTnueckue GTanoaHuHbI

) KpayH-2(pUpPHI

d)BepHoamub

Bomnpoc 8. Uto npeacraBieHo Ha pUCYHKe?

a) CTPYKTypa Kpunrara pyouaus

b) cTpykrypa kpayH-3dupa

C) CTPYKTYypa B-IIUKIONEKCTpUHA

d) HeT mpaBUIILHOTO OTBETA

Bompoc 9. Uro npeacraBineHo Ha pUCyHKe?

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) CTPYKTYypa B-IIUKIONEKCTpUHA

d) HeT mpaBUIILHOTO OTBETA

Bonpoc 11. 13 nukinoaekcTpuHOB Hanbosee MUpoKoe IPUMEHEHUE Oy nt?
a) B-IUKIIONEKCTPHUH

b) 0-LHUKIOAEKCTPUH

C) Y-IIMKJIOACKCTPUH

d) HeT mpaBUIIBHOTO OTBETA

Bormpoc 12. Kakum cBOCTBOM 001a1al0T COEAMHEHUS BKIIFOUEHUS Ha OCHOBE (DTaIOIMaHnHA —
KpayH(TaIoluaHUThI?

a) BBICOKAsi XUMUYeCKasi CTAOUIBHOCTD

b) Tepmuueckasi CTaOMIBHOCTh

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

Tema 5. Xumus u sHEpreTuka
Bomnpoc 1. B 3anaqy TepMOXUMUN BXOIAUT
a) U3MEpEHHUE U BBIYUCIICHHE TETIOT (ha30BBIX MEPEXO0B

b) onpenenenue termmoBoro dpdexra peakiuu U YCTAHOBICHUE €T0 3aBUCUMOCTH OT (PU3UKO-XUMHUYIECKHUX
napamMeTpoB

C) M3y4YCHHUE TECIUIOEMKOCTEH, SHTAIBINI U SHTPOIIUY BEIECTB.
d) Bce OTBETHI BEPHBI



Bomnpoc 2. [IepBbie TEpMOXUMHYECKHE U3MEPEHUS TTPOBETHU
a) JIx. bk, A. JlaByasbe, I1. Jlaniac

b) M. B. Jlomonocos, I1. Jlammac

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

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

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

b) u3MeHeHne SHTPONHH MPU XUMUIECKON peaKIuu

C) TeMIeparypa

d) razoBas nocrostHHas

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

b) u3MeHeHne SHTPONHUH MPU XUMUIECKON pEeaKIuu

C) TeMIeparypa

d) razoBas nmocrostHHas

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

b) u3MeHeHne SHTPONHH MPU XUMUUIECKON peaKIuu

C) TeMIeparypa

d) razoBas nmocrostHHas

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

a) ~1%.

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

Bomnpoc 7. bosnbiioi nHTepec A1l NPaKTUKK MPEACTABIISIIOT

a) TEIUIOThl PACTBOPEHMSI AIEKTPOJINTOB B HEBOAHBIX PACTBOPUTEIAX
b) Temno0Tel pacTBOPEHHUSI IEKTPOJIIUTOB 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 METO

a) OCHOBAHHBIN Ha ONpPEeNICHUH TEIUIOTH PACTBOPEHHS B PACIIIIABICHHONH CMECH OKCHIIOB
b) ocHOBaHHBII1 Ha OIpeeIEHUH TEIUIOTHl PACTBOPEHHS B BOJIE

C) OCHOBAHHBIHM Ha ONPEEeNICHUH TEIUIOTH PACTBOPEHHS B CIIUPTE

d) HeT mpaBUIIBHOTO OTBETA

Bompoc 9. Belltyckaemble CEpUIHO B psAJie CTPaH MUKPOKAJIOPUMETPBI OTIIMYAOTCS
a) BBICOKOM YyBCTBUTEJIBHOCTBIO
b) mpakTH4YeCKH HEOTPAHUUEHHON MPOIOIKUTEIEHOCTBIO H3MEPEHU I
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C) IUPOKKM HPUMEHSIOTCS IPU ONPEIEICHHN HEOOIBIINX TEIIOBBIX (P(PEKTOB U TEIUIOT MEJICHHBIX
peaxkuuii
d) Bce OTBETHI BEPHBI

Bomnpoc 10. B TepmoxumMun opraHuyeckux coequHeHnit 0o614H0 DHoOp BbIuncIsiior

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

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

C) METOZOM MOJIEKYIIPHON MEXaHUKU
d) HeT mpaBUIIBHOTO OTBETA

Bompoc 11. KBanToBast XMMHsI COBMECTHO CO CTaTUCTHUECKON TEPMOAMHAMHUKON I103BOJISIET BEIYUCIIATh

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

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

C) METOZOM MOJIEKYIIPHON MEXaHUKU
d) HeT mpaBMUIIBHOTO OTBETA

Bonpoc 12. HanpaBieHust SKkCIIEpUMEHTAIBHBIX UCCIIEA0BAaHNN B COBPEMEHHON TEPMOXUMUU

a) HAACKHOC YCTAHOBJIICHHUH TaK HAa3bIBACMBIX KIIFOUECBBIX TCPMOXUMHYCCKUX BCIWMYHNH, HA KOTOPBIX
OCHOBAHBbI HaHBHCﬁMHC pacyeThl

b) u3ydyeHne HOBBIX U MaJIOM3YUYEHHBIX KJIACCOB COEIMHEHMIA

C) B HCCJICZIOBAHUH MTOBEPXHOCTHBIX SIBJICHUH, APYTHX 00JIACTEH KOJUIOMIHON XUMUH, PAAHMOXHUMUIECKUX
HPOLIECCOB U TA
d) Bce OTBETHI BEPHBI

Bompoc 13. Ha xakue Kiaccbl COEqUHEHHUH HaIIPaBIEHbl SKCIIEPUMEHTAIILHBIE NCCIIEJOBAHNS B
COBPEMEHHOU TEPMOXUMHUN?

a) MOJIyIIPOBOJHUKHU

b) KOMITIJIEKCHBIE COCTUHEHUI

C) OpraHu4eckue 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

CTPOCHUEM
b) A5l yCTaHOBJIGHUSI CBSI3U MEXK/Y YCTOHUMBOCTBIO M PEAKIIOHHOM CIIOCOOHOCTHIO

C) TSl COCTaBJICHUS SHEPTETUUECKOTO OallaHCa XMMHYECKHUX PEAKTOPOB B TEXHOJIOTUYECKHX MPOLIECCax
d) Bce OTBETHI BEPHBI

Bonpoc 15. OCHOBHOM 3KCTIEpUMEHTANIBHBIN METOJl TEPMOXUMUU

a) pacyeT TEeIIOBbIX Y(DPEKTOB U3 PE3yaBTATOB U3MEPECHHMSI JJIC

b) pacuer TemnoBbIX Y3PPEKTOB U3 PE3YNBTATOB U3MEPEHUS KOHCTAHT PAaBHOBECHS
C) KaJOpUMETpHs

d) HeT mpaBUIIBHOTO OTBETA

Tema 6. 3eneHast Xumus
Bomnpoc 1. Camoopranuzanus
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a) CaMOITPOU3BOJILHOE 00Pa30BaHKE YIOPSAJOUECHHBIX IPOCTPAHCTBEHHBIX CTPYKTYP B CHIIBHO
HEPaBHOBECHBIX OTKPBITBIX CUCTEMAX

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

C) CaMOITPOU3BOJILHOE 00Pa30BaHKE YIOPSAJOUECHHBIX IPOCTPAHCTBEHHBIX WIIM BPEMEHHBIX CTPYKTYD B
CUJIBHO HEPABHOBECHBIX OTKPBITBIX CUCTEMAX

d) HeT mpaBUIIBHOTO OTBETA

Bomnpoc 2. Knaccuueckuit npumep pu3nueckoi OTKPBHITON CUCTEMBI C TPOCTPAHCTBEHHOM
caMOOpraHu3anuen

a) TJIOCKUI TOPU30HTAIBHBIN CJIOM BSI3KOM JKMJIKOCTH, TOJOTPEBAEMBIN CHU3Y.
b) reneparus 1a3epHOTO U3TYyUCHUS

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

Bompoc 3. [IpuMepom BpeMEHHOW caMOOpraHu3alliu SBISETCS
a) TUTOCKUI TOPU30HTAIBHBIN CJIOM BSI3KOH JKHJIKOCTH, TIOJJOTPEBAEMBIN CHU3Y.
b) reHeparus 1a3epHOTO U3Ty4EHUS

C) CYIIECTBOBaHHE HECKOJIIBKHX YCTOHYMBBIX COCTOSIHUI B TOMOT€HHBIX CHCTEMAaX C XMMUYCCKUMH
peakusaMu U auddy3uei peareHToB.

d) HeT mpaBUILHOTO OTBETA

Bomnpoc 4. [IpumepoM camoopraHu3aliii B XUMUU CITYKUT
a) TJIOCKUI TOPU30HTAIBHBIN CIOM BSI3KOH JKMJIKOCTH, TOJOTPEBAEMbIN CHU3Y.
b) reneparus Ja3epHOTO U3TYUCHUS

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

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

b) razoaznoro ropeHus

C) psiia peakLuil reTepOreHHOro KaTaTuTHYECKOIO OKUCIICHUS

d) Bce OTBETHI BEPHBI

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

C) CYIIECTBOBaHHE HECKOJIBKHX YCTOHYMBBIX COCTOSIHUI B TOMOT€HHBIX CHCTEMAaX C XUMHUYCCKUMH
peakusaMu U auddy3uei peareHToB.

d) HeT mpaBUIILHOTO OTBETA

Bomnpoc 7. B axonoruu pe3yabsTaToM caMOOPTraHU3alMid MOKHO CUUTATh
a) OpraHu3aIrio COOOIIEeCTB
b) siBnenus mopdorenesa

C) CYLIECTBOBaHHE HECKOJIBKUX YCTOHYMBBIX COCTOSIHUI B TOMOT€HHBIX CUCTEMAaX ¢ XMMUYECKUMHU
peakiusiMu U uddy3ueit peareHToB.
d) HeT mpaBUIIBHOTO OTBETA
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Bomnpoc 8. Pa3surtuio npeacrasieHnii 0 caMOOpraHu3aiiy B OMOJIOTHHU CTIOCOOCTBOBAIN PAOOTHI
a) I1. I'nencnopda u U. [Tpuroxxuna

b) I. XakeHa

c¢) benoycosa - XKabotunckoro

d) benapa

Bomnpoc 9. Camoopranu3zanus B HEpaBHOBECHBIX CUCTEMAaX

a) MOPSI0K BO3PACTAET C MOHWKEHUEM TEMIIEPATyPbI

b) KHUIKOCTh KPUCTATITU3YETCS

C) CIIMHBI aTOMOB OPUEHTUPYIOTCS, 00pa3ys yHOPSI0UYCHHYIO 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 NpocTpaHCTBEHHO-BPEMEHHOIO PEKUMa MOBEIEHUS
CUCTEMBI OT Xa0THUECKOTO CITYKHUT

a) MOsIBJICHUE CUHYCOUIAJIbHON BOJIHBI

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

d) HeT mpaBUIILHOTO OTBETA

Bomnpoc 12. Ha camoopranu3annio B HEpaBHOBECHON OTKPBITOM CHCTEME MOTYT BIUSTh
a) MOsIBJICHUE CUHYCOUIAJIbHON BOJIHBI

b) yCTOHYMBOCTH CTPYKTYPbI K MaJIbIM BO3MYIICHUSIM 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) BO30Y/I€HHBIMH MOJICKYJIaMU

d) Bce oTBETHI BEPHBI

Bompoc 14. M. Tetopunr (1952)
a) B CUCTEMC C ABYMs 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 CAMOOPTaHU3AIMH B OMOJIOTHHI
d) HeT mpaBUIIBHOTO OTBETA

Bompoc 15. B cucteme pa3BuBaroTcsi COOCTBEHHBIE (BHYTPEHHUE) HEYCTOMYHBOCTH (00IaCTH
HEYCTOMYUBOTO MOBE/ICHNUS), PA3BUTHEM KOTOPBIX SBISETCS

a) o0pa3oBaHNE HEYCTONYUBBIX CHCTEM
b) camopazpyieHue
C) caMOOpraHu3aIus
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d) HeT mpaBMUIIBHOTO OTBETA

Tema 7. XuMusl ;KU3HEHHBIX IPOLIECCOB

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

a) GepMEeHTOB

b) HyKJIEHHOBBIX KUCIIOT

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

Bomnpoc 2. buomornekyssl mpeaAcTaBiIsioT cooon
a) MPOCTHIE MOJIEKYJIbI OMOJIOTUIECKOU MTPUPOIBI
b) cioxHBIE MOJEKYIBI OMOIIOTUYECKOM MTPUPOIBI
¢) OMOIOTHYECKHE KIICTKH

d) Bce BepHO

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

b) BOTOPOAHBIX CBsI3Ei

C) CEpHOTO MOCTHKA

d) KuCITOpOIHBIX CBSI3EH

Bomnpoc 4. Kakas 00om04ka XxapakTepu3yeTcsi HaTMYUeM MebuaiiuX mop, yepe3 KOTopble KIeTKa
OCYILECTBIIIET OOMEHHBIE TIPOILIECCHI C OKPYXKAIOIIEH cpeoi

a) mia3mMaruyeckas

b) HapyxHas

C) IMTOIIa3Ma

d) sHomIa3mMaruueckas ceTh

Bompoc 5. Kakast 060m04Ka CIyXKUT 1JIs1 YKPEIJICHUS U, BBIMOIHAET 3alUTHYIO (QyHKIIHIO
a) mia3mMaruyeckas

b) HapyxHas

C) IMTOIIa3Ma

d) sHoma3maruueckas ceTh

Bormpoc 6. CyriecTByeT 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 pa3InyHble PYHKIIMHY B OOMEHHBIX Ipoleccax

b) oGecrieunBaroT epeBapruBaHue MOCTYMAOIINX B KJIETKY BEIIECTB, pacIIeIJIcHue OCIIKOB,
MOJICAXapUIOB M HYKJIIEMHOBBIX KUCIIOT

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

Bompoc 8. Dupomnnazmarudeckas ceTb



a) BBITIONHSIET pa3IUnYHbIE PYHKIIMA B OOMEHHBIX TIPOIECCax

b) oGecrnieunBaroT nepeBapruBaHue MOCTYMAOIINX B KJIETKY BEIIECTB, pacIeIjicHue OCIIKOB,
MOJTMCAXapUIOB M HYKJIIEMHOBBIX KHUCIIOT

C) BBITOJTHSET POJIh HAKOMTUTEIS IPOAYKTOB JESITEIBHOCTH KIIETKH M MOCTYIAIONINX B KJIETKY BEIICCTB
d) yuacTByeT B OOMEHE BEIIECTB B PACTUTEIBHBIX KIIETKAX

Bompoc 9. JInzocombl
a) BBITTOJTHSAET pa3inuHble QYHKIIMA B OOMEHHBIX IIpolieccax

b) oOecnieunBaroT nepeBapruBaHUe MOCTYMAIONIUX B KJIETKY BEIIECCTB, paclleryicHHe OEIIKOB,
MOJIMCAXapUI0B M HYKJIEHHOBBIX KUCIIOT

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

Bomnpoc 10. Hykneotu bt

a) OpraHuvecKre COCTUHEHUS, COCTOSIUE U3 YIIIEPOia, BOAOPOJa U KUCIOpOIa

b) npencTaBisioT cO00M XMMHUECKHE COEAMHEHNS, COCTOSIIINE U3 YIIIEBO/Ia, a30TUCTOIO OCHOBAHUS U
dhochopHOT KUCTOTHI.

C) UMEIOT B CBOEM COCTaBE CIUPTHI U BHICOKOMOJIEKYIIIPHBIE KUPHBIE KUCIIOTHI.

d) HeT mpaBUIIBHOTO OTBETA

Bompoc 11. YrneBoast
a) OpraHNYeCcKUe COESIUHEHUS, COCTOSIINE U3 YIIIepoa, BOIOPOIa U KUCIOpoAa

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

Bonpoc 12. JIunuaer

a) OpraHuvecKre COCTUHEHNUS, COCTOSIINE U3 YIIIEPOia, BOAOPOJa U KUCIOpOIa

b) npencTaBisioT co00M XMMHUECKHE COEAMHEHNS, COCTOSIIINE U3 YIIIEBO/Ia, A30TUCTOIO OCHOBAHUS U
dhochopHOiT KUCTOTHI.

C) UMEIOT B CBOEM COCTaBE CIUPTHI U BHICOKOMOJIEKYIIIPHBIE KUPHbIE KUCIIOTHI.

d) HeT mpaBUIIBHOTO OTBETA

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

a)A-Tul —1I]
b)A-TuT-1]
)A-I[ul-T

d) HeT mpaBUIILHOTO OTBETA

Bomnpoc 14. Monekyna JIHK siBisiercs
a) IByXIIEMIOYEUHON

b) TpexnenoueuHon

C) OJTHOIIETIOYEUHOU

d) HeT mpaBUIILHOTO OTBETA

Bomnpoc 15. Monekyna PHK saBnsiercs
a) IByXI1I€MIOYEUHON
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b) TpexuenoyeuHoi
C) OAHOIIETIOYEYHOM
d) HeT mpaBMUIIBHOTO OTBETA

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

b) cmocoGHOCTE BHJIa 3aCENATh PA3IMUHYIO CPENY XapaKTePU3YIONIYIOCS OOJBITMMHU WU MEHBITUMU
W3MEHEHUSIMHU 3KOJIOTHYECKH; (DaKTOPOB.

¢) Y Ka)/10ro KMBOTr0 OpraHMu3Ma 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 MOKHO pa3aeiuTh Ha
a) abMOTUYECKUE U AaHTPOTIOTECHHBIE

b) abuoTndeckue u OMOTHYECKHE

C) aHTPOIIOTEHHBIE 1 OMOTHYECKHE

d) HeT mpaBUILHOTO OTBETA

Bompoc 5. Ko Bropu4HbIM nepuonndeckum GhakTopam OTHOCUTCS

a) KOHLEHTpAIMsl HAChIIIEHUS] KUCIOPO/ia B BOAHBIX Cpeiax

b) HaBOTHEHME

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

bas.

d) HeT mpaBUIIBHOTO OTBETA

Bomnpoc 6. K Henepuognueckum Gakropam OTHOCUTCS

a) KOHIIEHTPAIMs HACBIIICHHUS KHCIOPOa B BOAHBIX CPeaax

b) HaBOTHEHME

C) (axTopHl, IBISIONIMECS CIICACTBHEM BpallleHHUs 3eMJIM BOKPYT cBoei ocH, CONHIA MIIM CMEHBI JTyHHBIX

bas.

d) HeT mpaBUIILHOTO OTBETA

Bompoc 7. K nepBudnbIM niepuogudeckum GakTopam OTHOCUTCS
a) KOHLIEHTpAIMsl HAChIIICHUS] KUCIOPO/ia B BOAHBIX Cpeax
b) HaBOTHEHME



¢) (hakTOpBI, SABISAIONIMECS CIECACTBUEM BpaIlleHUs1 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 s3Heprus

C) KanwUIsIpHas BOJA.

d) HeT mpaBUIIBHOTO OTBETA

Bomnpoc 9. K abnotnueckum ¢axropam B BOAHOM cpelie OTHOCUTCS
a) Boja

b) myuncras sueprus

C) KanwUIsIpHas BOJA.

d) HeT mpaBUIIBHOTO OTBETA

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

b) myuucras s3Heprus

C) KamwUIsApHas BOJA.

d) HeT mpaBUIIBHOTO OTBETA

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

b) BemiecTBa BEHICOKOOIIACHBIC

C) BEIL[ECTBA YMEPEHHO OIAaCHbIE

d) BemmecTBa MaIOONIACHBIC

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

b) BemiecTBa BEHICOKOOIIACHBIC

C) BEILIECTBA YMEPEHHO OIAaCHBIE

d) BemecTBa MaIOONIACHBIC

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

b) BemiecTBa BEHICOKOOIIACHBIC

C) BEIleCTBAa YMEPEHHO ONacHbIe

d) BemecTBa MaIOONACHBIC

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

b) BemiecTBa BEHICOKOOIIACHBIC

C) BEILIECTBA YMEPEHHO OIACHBIE

d) BemecTBa MaIOONIACHBIC

Bomnpoc 15. OcHOBHBIMU UCTOYHUKAMH KUCJIOTHOM CEAMMEHTAIUU SIBIISIIOTCS

a) MUKPOTa3bl HA OCHOBE YIJIEpPO/a U CEePhI
b) MuKkporassl Ha OCHOBE a30Ta
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C) MHUKpOTa3bl HA OCHOBE XJIOpa
d) Bce oTBETHI BEPHBI

4.3 IIpomexxyTouHast aTTeCTAlUA 110 AUCIUIUTHHE MPOBOAUTCS B opMe dK3aMeHa

Tunosblie Bonpocskl 3xk3amena (I1K-4)

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

2. HoBele onTnueckue Marepuainsl. Metonsl cunTe3a. Meronsl uccnenoBanusi. CBoicTBa U IPUMEHEHHUE.

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

4. HanouyacTH1bl KaK MHTPEAUEHTHI (PYyHKIIMOHAIBHBIX MaTepUAIOB;..

5. XuMu4ecKkue MCTOAbI CHHTC3a HAHOYACTUI: BOCCTAHOBJICHUC H3 PACTBOPOB, 30JIb-I'CJIb IICPECXOA,
KPHUOTCXHOJIOTHA. Temmnaraeiii cuate3. CHHTE3 B MOPUCTHIX CpCaax, MUKPOIMYIIbCUAX U MULICTIIIAX.

6. O6pa3oBaHue KIacTepoB MoJeKyll. PpakTajabHbIC U IUIOTHOYNAKOBaHHbIE KiacTepbl. THUITBI XUMHUUECKHUX
peakuuii ¢ ydactueM KiactepoB. KoomnepaTuBHbIE SBIEHUS B KOJIJIEKTUBE HAHOYACTHUI]; OCTBAJIbIOBO
CO3pEBaHUE, arperupOBAHKUE U arJIOMEPALIHsL.

7. [lppuMeHeHne MOBEPXHOCTHO-MOAUPHUIIMPOBAHHBIX MATEPUAIIOB: CEJIEKTUBHBIE COPOCHTBHI, KaTaalu3aTophl,
MOHOOOMEHHUKH, CEHCOPBI, HATIOJHUTENH IJIacTMAcC, CTAOUIN3aTOPHI.

8. Karanuz. TepMoagMHaAMHUYECKHI aCTIEKT JEUCTBUA KaTaau3aropoB. [[pUHIIMIT KaTaTUTHYECKOTO IEMCTBUS.
Knaccudukanms karaim3aTopoB ¥ KaTAIUTHUCCKUX PEAKITUH.

9. MaccuBHble KaTaiu3aropbl M UX 0COOEHHOCTH. CIOXHBIE KaTaJUTHYECKHE CHCTEMbI Ha OCHOBE
OKCHJIHBIX MaTepHasioB. 3aBUCHMOCTh aKTUBHOCTH OT pa3Mepa 4acTHIl KaTajau3aropa, npasuio bopeckosa.

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

u.

Tunosble 3aganusa s 3k3amena (I1K-4)
OCOOEHHOCTH U TEHICHLIMU Pa3BUTHUS XUMHH B XX B.
Xumus Kak (pyHI1aMeHTaIbHAs HayKa.
OcHOBHBIE HaNpaBlIeHUs Pa3BUTHsI COBPEMEHHOI Xxumuu Ha pyoexe XX - XXI BekoB.
OCHOBHBIE HalpaBJIeHUs pa3BUTUSA XUMHUH B X XI.
@yHIaMEHTAJIBHBIE 3aKOHBI XUMUU U BBITEKAIOLIUE U3 HUX CIIECICTBUS.
Baxuelimume cucreMsl 6a3uCHBIX MHIUBUI0B, KOTOPBIE PACCMATPUBAET XUMHUSL.
PasButue npeacraBieHU O TEOPUU XUMHUUYECKOU CBSA3H.

NN Rk WD =

HccnenoBanns B 001acTH XUMHUUYECKON KHHETUKH B KOHIIE X X B.

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

10. MccnenoBanue MOBEPXHOCTHBIX SIBIICHUH, 37I0)KUBIIIUX OCHOBBI U CIOCOOCTBOBABIIIUX CTAHOBJICHUIO
KOJUIOUIHON XUMHUHU.

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

12. TlpeaMer u 3aa4u CyNpaMOJIEKyISIpHOM XUMUU. ICTOKM M OCHOBHBIE ATAlbl Pa3BUTHS
CYIIPaMOJIEKYIISIPHON XUMUH.

13. Uctopus co3naHus U pa3BUTHS PEHTITE€HOCTPYKTYPHOIO aHAIN3A.

14. Ucropus pa3BUTUS CIEKTPOCKONHMH NIEKTPOHHOI'O TApaMarHUTHOIO pE30HAaHCa U A1EPHOTO
MarHMTHOI'O pE30HAaHCa.

Tunosbie TeMbl KypcoBbIX padot (I1K-4)

1. OCHOBHBIE HaNPABJICHUSI PA3BUTHSI OMOOPTAHNYECKOW XUMHUHU B XX BEKE.



2. HcTopus co3nanust 0CHOB MOJIEKYJISIPHOI OMO3HEPTETUKH.

3. Pa3zBuTure npencraBinennii B 001acTH MOJICKYISIPHOM Onosioruu. VM3yueHnue CTpyKTyphl U
(hyHKIMHA OEKOB U HYKJIEMHOBBIX KUCIIOT.

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

S. HcTopus pacundpoBKH reHETUIECKOTO KOAA.

6. OcoOeHHOCTH cOCTaBa M CTPOCHUS (PU3UOJIOTHUECKU aKTUBHBIX BEIIECTB.

7. Teopuu CrieKTPOCKOIIUH, XpOMATOTpapuu U XeMOMETPHKA KaK COCTABIISAIONINE KOMIOHEHTHI
COBPEMEHHOM TEOPUU aHATUTUYECKOU XUMUMU.

8. DNEKTPOXUMHUYECKHE METOABI KOHTPOJISI OKPYKAIOLIEH Cpenibl

0. CnekTpalibHbIE€ METOJIBI KOHTPOJIS OKPYKAIOIIEH Cpeibl

10. Xpomarorpapuiaeckre METOoIbl KOHTPOJISI OKPY’KAIOIIEeH Cpebl

11. MeToab! JOKaJIBHOTO aHaJIn3a BENIECTB.

12. Hanokaranusaropst.

13. OKOJIOTUYECKUI KaTaJIn3: JTOCTUKEHUS U TIEPCIIEKTUBBI.

14. OcHOBHBIE HaNpaBJIEHUs B pa3BUTUN TEXHOJIOTUN «3€IEHON XUMUN»

15. CoOBpEeMEHHOE COCTOSTHUE M MPOOJIEMbI SKOAHATTUTHIECKOTO KOHTPOJISI BOJT

16. Yenexu B UICKYCCTBEHHOM CO3JaHUM «MOJIEKYJISIPHBIX MAIIUHY.

17. CymnpamorneKynspHas XUMHUs MPUPOIHBIX OMOJTOTUYECKUX 0OBEKTOB.

18. Hogelimme TeHaeHINMN U JOCTUKEHUS B CYIIPaMOJIEKYJIIPHON XUMUH.

4.4. Illkana orieHMBaHMsI IPOMEXKYTOUYHOU aTTECTALIUU

Jeckpuntops! (ypOBHN) — OCHOBHBIC PU3HAKKA OCBOCHUS (TIOKa3aTEIH

Onenka Komnereniuu
TOCTYOKCHHSI pe3YJIbTaTa)
[IK-4 JIeMOHCTpUpPYET BBICOKMM  ypOBE€Hb 3HaHUS  TPAIULUOHHBIX
COTIIHOY pa3nesioB  XMMHH M HOBBIX,  TONOOHBIX  (PH3HKOXHMUH
HaHoMarepuanoB. OTBET MOCTPOCH JIOTHYHO, MaTepHall U3JIaraeTcs
YETKO, SICHO, XOPOIIIMM SI3bIKOM, apTYMEHTUPOBAHO
[IK-4 JIeMOHCTpUpPYET [OCTATOYHBI YPOBEHb 3HAHUS TPAJAUIIUOHHBIX
«xopouo» pa3nesioB  XMMHH M HOBBIX,  TONOOHBIX  (PH3HKOXHMUH
HaHOMatepuayoB. [IposBiIseT HEKOTOPYIO HEYBEPCHHOCTh B OTBETAX
Ha JIONIOJIHUTEIIbHBIC BOIIPOCHI
[IK-4 JIeMOHCTpHUpYeT HE AOCTAaTOYHBIH YPOBEHb 3HAHUS TPAJAULMOHHBIX

«YAOBJICTBOPHUTCIBHO»

u3naraercs 6e3 MPUMEHEHUS! HAyYHOH TepMUHOJIOTHH.

pasaciion XUMHHN u HOBBIX, HOIIO6HI>IX (1)I/ISI/IKOXI/IMI/II/I
HaHOMAaTCpHUaJIoB. OTBeT He BCCraga JIOTUYHO BBICTPOCH, MATCpHal

«HCYAOBJICTBOPUTCIILHO»

u3naraercs 6e3 MPUMEHEHUS! HAyYHOH TePMUHOJIOTHH.

[IK-4 JIeMOHCTpHUpYET HE AOCTAaTOYHBIA YPOBEHb 3HAHUS TPAJAULMOHHBIX
pa3nesioB  XMMHH M HOBBIX,  TONOOHBIX  (DM3HKOXHMHUH
HaHoMarepuaioB. OTBET HE BCerJa JIOTHYHO BBICTPOCH, Marepuall

5. Metoanueckue yKkazaHus JJisi 00y4al0UUXCSsl 10 OCBOCHHM IO IMCIUILIMHBI (MOXYJIA)
5.1 Meroauueckue yKa3aHHs IO OPraHU3aIUN CaMOCTOSITEIbHOI paboThl 00yUYaromuXCs:

[Mpuctynass K W3Y4YCHUIO AMCUMIUIMHBI, B TEPBYIO OYepenb OOyYalomMMCcs HEOOXOIUMO O3HAKOMHTHCS
comepkanremM padoueii mporpammbl aucturummabl (PIT[]), koTopas ompenenseT comepskaHuwe, oObeMm, a

TaKXKe MOPAIO0K U3YUEHHS U MPEToaBaHus yueOHOH TUCIUIUTIHEL, e pa3/erna, YacTH.

Jlnist caMOCTOSTENbHON pabOThl BAKHOE 3HaUCHUE UMEIOT paszieibl «O0beM U copepikaHue TUCIUILTHHBDY,
«Y4eOHO-MeToauueckoe U HH(popMaIlMOHHOE 00ecTIedeHne TUCIUILTMHBD U «MarepruaabHO-TEXHUIECKOEe
obecriedeHre TUCIUILINHEI, IPOrpaMMHOE obecrieueHue, mpodeccHoHaIbHbIe 0a3bl TaHHBIX U
MH(POPMALMOHHBIE CIIPABOYHBIC CUCTEMBI.

B pasgene «O0beM U conep)kaHWe IUCIMIUIMHBD) YKa3bIBAIOTCS BCE pasfeNbl M TEMbl H3y4aeMoil

JUCHUIIIIMHBI, @ TAKXKC BU/bI 3aHATHN U HJIaHI/IpyeMblﬁ 00BEM B AKaACMHUYCCKHUX Jacax.
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B pasgene «YuebHO-MeTommyeckoe ©  HMH(OpMAIMOHHOE oOecreueHre AUCHUIUIMHBDY — yKa3aHa
pexoMeHayeMasi OCHOBHAs U IONIOJIHUTEIbHAS JINTEpATypa.

B pasgene «MarepuaabHO-TEXHUYECKOE OOECIeYeHne UCLUUIUIMHBL, MPOrpaMMHOE OOecCIeyYeHue,
npodeccruoHabHble 0a3bl JaHHBIX U MH()OPMAIMOHHBIE CIPABOYHBIC CHUCTEMBD» COIEPKUTCS MEpeueHb
npodeccuoHaNbHBIX 0a3 JaHHBIX U HHPOPMAIMOHHBIX CIIPABOYHBIX CHCTEM, HEOOXOIUMBIX JJISi OCBOCHHUS
JUCLUIUINHBL.

5.2 Pexomennarnuu o0y4aromumcs 1o padbore ¢ TeOPETHUECKUMHU MaTepHallaMu 110 TUCIUILIIMHE

[Ipu uzyyennu u npopabOTKe TEOPETUUECKOr0 MaTepHana HeoOX0AUMO:

- IPOCMOTPETH €Ile pa3 npe3eHTaluo Jeknuu B cucteMe MOODLe, noBTOpUTh 3aKOHCIIEKTUPOBaHHBIN Ha
JEKUMOHHOM 3aHATUM MaTepual M JOMNOJIHUTh €ro € YYEeTOM PEKOMEHJOBAHHOM IOMOJIHUTEIbHOU
JTUTEPaTyphl;

- IPY CaAMOCTOSITEIBHOM M3yYE€HHH TEOPETUUYECKOM TEMBI CAENATh KOHCIIEKT, UCIOJIb3Ysl PEKOMEHIOBAHHBIE
B PII/] ucrounuku, npodeccruoHaibHble 0a3bl JaHHBIX U HHPOPMAIIMOHHBIE CIIPABOYHBIE CUCTEMBI:

- OTBETUTD Ha BOIIPOCHI JIsl CAMOCTOATEILHON pabOoThI, TTO TeMe MpecTaBieHHbIe B myHKTe 3.2 PIT/I.

- [P IOATOTOBKE K TEKYIIEMY KOHTPOJIIO HCIIOJIb30BaTh MaTepralibl (hoHIa oreHouHbIX cpencts (POC).
5.3 Pexomenpanuu no pabote ¢ Hay4HOH 1 yueOHOM JuTepaTypoit

PabGoTa ¢ OCHOBHOM M JONOJIHUTENBHOM JHMTEPAaTYpOl SBISETCS IIaBHOM (OpMOIl caMOCTOATENbHOM
paboThl M HEoOXOoaMMa MPH MOATOTOBKE K YCTHOMY ONpPOCY Ha CEMUHApPCKUX 3aHATHAX, K Jebartam,
TECTHUPOBAHHUIO, 3Kk3aMeHy. OHa BKIIOYaeT MpopabOTKy JIEKIMOHHOTO MaTephalia U PEeKOMEHIOBAHHBIX
HCTOYHMKOB U JINTEPATYPHI 110 TEMATHKE JIEKIIUH.

KoHCHeKT JIeKInu JOJKEeH coliepKaTh peepaTuBHYIO 3alIUCh OCHOBHBIX BOIPOCOB JICKIIUH, B TOM YHCIIE C
ornopoii Ha pa3MmeleHHsle B cucteme MOODLe mpe3eHTay, OCHOBHBIX MCTOYHUKOB M JIMTEPATYphl IO
TeMaM, BBIBOJBI MO KaXAOMY Bompocy. KOHCIeKT MOXKeT OBITh BBITIONHEH B paMKax pacliedyaTKd BbIIa4uH
MPe3eHTAlUi JIGKIUH WM B OTACNBHOW TeTpaau mo mpeaMery. OH JOKeH OBITh aKKypaTHBIM, XOPOIIO
YUTAaEMBbIM, HE COAEPIKATh HE OTHOCALIYIOCS K TeMe HH(POPMAITUIO HITH PUCYHKH.

KoHcnieKThl HayyHOW JHUTEparypbl MPU CaMOCTOSATENBHOM IMOATOTOBKE K 3aHATHUAM JOJDKHBI COJEPIKaTh
OTBETHl HA KaX/blii TOCTaBICHHBIH B TEME BONPOC, MMETh CCHUIKY Ha HCTOYHHK WH(POpPMALUU C
00s13aTeNbHBIM YKa3aHUEM aBTOpAa, HAa3BaHMS W TOJa W3AAHUS HUCIOJIb3YeMOH HaydyHOW JHMTEpaTyphl.
KoHcniekT MoOXeT ObITh ONOpPHBIM (COAEpXAaTh JUIIb OCHOBHBIC KIIIOUYEBbIC MO3HMIIMHU), HO TPH 3TOM
MO3BOJISIIOIMM  JIaTh TIOJIHBIA OTBET IO BOINPOCY, MOXET ObITh MOAPOOHBIM. OO0bEeM KOHCHEKTa
OIIPENETSAETCS CAMUM CTYIACHTOM.

B nporecce paboThl ¢ OCHOBHOM W 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
U3JI0KEHUE OCHOBHBIX MBICJIEH aBTOpA);

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

- CO3/1aBaTh KOHCIIEKTHI (Pa3BEPHYTHIC TE3UCHI).

5.4. PexomeH1a1iuy MO NOATOTOBKE K OTAEJIBHBIM 33aHUAM TEKYIIETO KOHTPOJISA

CobecenoBanue MpenanojaraeT OpraHu3aluio Oecelpl MpernoAaBareist co CTyAEHTaMH 10 BOIpOcam
MPAKTHUYECKOTO 3aHATUS C LIEJbI0 Oojiee OOCTOATEIHHOTO BBISBICHHUS UX 3HAHUN MO OINpeneIeHHOMY
pasgeny, Teme, mpobieme U T.I. Bce wieHbl Ipynmbl MOTYT Y4acTBOBaTh B OOCYXKIEHUH, J00aBIATH
nH(pOpMaIUIO, TUCKYTUPOBATh, 3a/1aBaTh BOIIPOCHI U T.1.

YCTHBIE OMpOC MOXET TMPUMEHATHCS B pas3audHbIX (Qopmax: (QpoHTaIbHBIN, WHIWBUIYAIBHBIN,
KOMOMHUPOBaHHBIA. OCHOBHBIE KaUY€CTBA YCTHOTO OTBETA MOJIJIEKAIIETO OIICHKE:

- MPaBWJIBHOCTh OTBETA 110 COAECPIKAHHUIO;

- IOJTHOTA U TIIyOuHa OTBETA;

- CO3HATEJIbHOCTh OTBETA;

- JIOTHKA U3JI0KEHUS MaTepuaa;

- pPalMOHAJIBLHOCTh UCIIOJIb30BaHHBIX PUEMOB U CTIOCOOOB PEIlIEHUS TOCTABIEHHON yueOHO! 3a/1auu;

- CBOEBPEMEHHOCTh M 3((EKTUBHOCTH MCIIOIB30BAHUS HATNISIHBIX MOCOOMHA M TEXHUYECKUX CPEICTB IPH
OTBETE;
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- CTIOJIb30BaHUE JOTIOTHUTEIBHOTO MaTepHaa;
- palMOHAJIBLHOCTD UCIIOB30BAaHUSI BPEMEHU, OTBEJICHHOTO Ha 3a/1aHue.

YCTHBI OIIPOC MOXKET CONPOBOXKAATHCS IMPE3CHTALUEH, KOTOpas IMOATOTaBIMBAECTCA IO OAHOMY U3
BOIPOCOB MPAKTHYECKOTO 3aHATUS. [IpH BRICTYIUIEHHH ¢ Mpe3eHTalnueld HeoOXoauMo odpamarb BHUIMaHUE
Ha TaKWe MOMEHTHI KaK:

- colep)KaHUE TPE3CHTALMU: aKTyalbHOCTh TEMbI, IOJIHOTA €€ PACKPBITHSA, CMBICIOBOE COJAEp)KAHUE,
COOTBETCTBHE 3asBJIEHHOM TEMbI COJIEPIKaHNIO0, COOTBETCTBHE METOAUYECKUM TPEeOOBAHUAM (LIETTU. CCHUIKU
HA PECYpChl. COOTBETCTBUE COACpPKAHUS U JIMTEPATypbl), MpaKTUUeCcKas HaNpaBIeHHOCTb, COOTBETCTBUE
cofiepaHusl 3asBICHHON QopMe, aleKBaTHOCTh UCIOIb30BAHUS TEXHUYECKHUX CPEACTB YUeOHBIM 3ajlauam,
MOCJIEZIOBATENBHOCTD U JIOTUYHOCTDH MPE3EHTYEMOT0 MaTepuara;

- odopMiieHHE TMpe3eHTAlMU: O00bheM (OMTHUMATbHOE KOJWYECTBO), AW3alH (YUTAEMOCTh, HAJIMYHE U
COOTBETCTBHE TpaUKd U aHUMAIMH, 3ByKOBOo€ OQOpMIIEHHE, CTPYKTypUpOBaHHE HUHOpMAINH,
COOTBETCTBHE 3asBICHHBIM TPEOOBAaHUSAM), OPUTHHAIBHOCTH O(OPMIIEHUS, SCTETHKA, HCIIOJIb30BaHUE
BO3MOXKHOCTH MPOTPAMMHOM CpPeIbl, COOTBETCTBHE CTaHIAapTaM o(pOpMIICHUS;

- TMYHOCTHBIE KaueCTBa: OPATOPCKUE CIIOCOOHOCTH. COOMIOIEHUE pErIaMeHTa, SMOIIMOHATILHOCTh, YMEHUE
OTBETUTH Ha BOIIPOCHI, CUCTEMaTU3UpOBaHHbIE, INTyOOKKE U MOIHbIE 3HAHUS 110 BCEM pa3jiesaM MporpaMMmbl:
- coep)KaHWe BBICTYIUICHHUS: JIOTUYHOCTh H3JI0KEHHUS Marepualia, pacKpbITUE TEMBl, JOCTYIHOCTh
uznoxkeHus, d3PpdextuBHOoCcTh npuMeHeHuss cpeacts HWKT, cmocoObl u  yciaoBHsS JIOCTHXKEHUS
pPEe3yNBbTaTUBHOCTH W 3(P(EKTUBHOCTH U1l BBIMOJHEHHS 3a/1a4d CBOeH MpOo(eCCHOHAIBHONW WM Y4eOHOU
NeSITeIbHOCTH, JJ0Ka3aTeJIbHOCTh NMPUHUMAEMBIX PEIICHUM, YMEHHE apryMEHTHPOBATh CBOM 3aKIIIOYCHMUS,
BBIBO/IbI.
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