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1. lean u 3agaun AUCHUATIHMHBI

1.1 Henp qucuuruivHel — GopMUpOBaHUE KOMIIETEHIIHIA:

IIK-6 CrocobeH uCIonb30BaTh OCHOBHBIE 3aKOHOMEPHOCTH XUMHUYECKONW HayKd W (DyHIAaMEHTaJIbHBIC
XUMHYECKHE MOHATHUS MPU PEIICHUN KOHKPETHBIX MPOU3BOJCTBEHHBIX 3a/1a4

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

- OpPraHU3aLMOHHO-YIIPABICHYECKUN

- TEXHOJIOTMYECKUH

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

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

O06001TIeHHBIEC TPYIOBEIE Kon n HaumeHoBaHue
(yHKIMH / TPYAOBBIC komrtereHiu GI'OC BO,
(byrxirn / TpynoBsie WM HeobxoaMMOl 1 MHankaTopbl JOCTHKEHUS] KOMIIETEHIIAM
npodeccnoHaTbHbIC (hopMHpOBaHUS TPYJOBOTO
nercTBus (MIPH HAUTHIUAH WIH TIPO(heCCHOHATBLHOTO
npodcrangapra) TEHCTBUS
[TK-6 Cnocoben OcymiecTBIgeT XUMHUYECKHH DKCIIEPUMEHT, NPUMEHSET
WCIIOJIb30BaTh OCHOBHEIC CUHTETUYCCKUE W AaHATUTUICCKUE METOJbI UCCIICAOBAHUS
3aKOHOMEPHOCTH peakuuii ¥ XUMHUYECKUX BEIIECTB, OLICHUBACT OCHOBHEIC
XUMHYECKOW HAYKU U XUMHYECKHE, (PHU3MYECKHEe M TEXHUYECKUE aCICKTHI
(hyHIaMEHTAITLHBIC XMMUYECKOTO MPOMBIIUIEHHOTO MPOU3BOACTBA C YyYETOM
XMMHUYECKHE TTOHATHS TIPH  |CBIPEBBIX U SHEPTETUUCCKUX 3aTPaT
PEIICHUN KOHKPETHBIX
MTPOU3BOJICTBEHHBIX 3a7a4

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

[IK-6 CnocobGeH uCIONB30BaTh OCHOBHBIC 3aKOHOMEPHOCTH XHWMHUYECKOW HayKd |
(byHIaMeHTalbHbIE XUMHUYECKHE MOHSTUSA npu pelieHun KOHKPETHBIX
MIPOM3BOACTBEHHBIX 3a]1au

Ne HaumenoBanue dopma
/o JUCUUILINH, o0yueH
OTIpENETAIONINX us
MEXIUCIUTUIMHAPHBIE | OyHas
CBSI3H (cemect
p)
6|7
1 | BbICOKOMOJIEKYIISIPHBI +
€ COeIMHECHUSA
2 |I[IpomeinuieHHas +
JKOJIOTHUS
3 | Texaomornueckas +

MPaKTHKA




2. MecTo nucuuiuiaabl B cTpykrype OIl 0akanaBpuara:
JucuumnuHa «XUMHYECKass TEXHOJOTUS» OTHOCUTCS K 4acTd, (GOpMUPYEeMOW  y4aCTHUKAMH
oOpazoBaTenbHBIX OTHOIIEHUH, ydeOHoro muana OIl mo Hanpasnenuto moaroroku 04.03.01 - Xumus.

Jucuunnnza « XuMU4eckas TEXHOJIOTUsD U3ydaeTcsi B 6 cemectpe.

3.00beM u conepxaHue TUCUUILIUHBI
3.1.00peM QUCIMILIMHEL: 3 3.€.
Ounas: 3 3.e.

Bun yueOHOM paboTh (Bcgglf;io]s)

OO0mas Tpy10éMKOCTb 1M CHUTLTHHBI 108
KonTaktHas pabora 80
Jlexnuu (Jlekiun) 30
Jlaboparopnsie (J1a6. pab.) 20
[Tpakruueckue (Ilpakt. pad.) 30
CamocrostensHas padota (CP) 28
3auer -

3.2.Conepxanue Kypca:

No Haspanue Bun yuebnou DOpMBbI TEKYIIETO
TEMBI pasnena/TeMbl paboThI, yac. KOHTPOJISI
Jlex |JIa6 |TIpa| CP
muu| . |KT
pab. [pad.
OO0 |0 ]|O
6 cemecTp

1 OO01ue Bompocs TectupoBanue;
XUMUYECKON JlaboparopHas
TEXHOJIOTHH. pabora

N 4 12 (4] 2
Baxueiimue
TEXHOJIOTHYECKHE
TTOHSITHSL.

2 3aKOHOMEPHOCTH U TectupoBanue;
METOJIbI 412 lala JlaGopatopHas
XUMUYECKOM pabora
TEXHOJIOTHH

3 [Ipoueccel u TectupoBanue;
anmaparbl JlaGopatopHas
XUMHUYECKOTO pabora
MIPOU3BOACTBA. 412 lalo
MonenupoBanue
XUMHYECKHUX
MPOLIECCOB U
anmnapaToB

4 ChbIpbe XUMHUYECKON TectupoBanue;
MPOMBILIIEHHOCTH. |, | 5 | 4 | 4 JlaboparopHas

pabora;
KOJUIOKBHUYM




OHepreTuka TectupoBanue;
XUMHUECKOU JlaGoparopHas
MPOMBIIIIJICHHOCTH. pabora
DHEpProTeXHOIOTUsl.
Boaa B xumMuueckoit TectupoBanue;
IIPOMBIILIIIEHHOCTH. JlaGoparopHas
pabora
[IpousBonacTBo TectupoBanue;
CEpPHOM KHUCIIOTHI. JlaGopatopHas
pabora
TexHonorus TectupoBanue;
CBSI3aHHOTO a30Ta. JlaGoparopHas
TexHonorwust coneit pabora
U ynoOpeHui
DNEeKTPOXUMUYECKU TectupoBanue;
€ IPOU3BOJICTBA. JlaGoparopHas
[TpousBoacTBO paborta;
XJIOpa U ILETIO0YH. KOJUIOKBHYM
IIpoussoxncTBo
ATFOMUHHSI.

Tema 1. O0mme Bonpochl XUuMU4eCKOi TexHo0rnu. Ba:xkneiiimme rexnonorunveckne nousarus. (IK-6)

Jlexknus.
Bakneiime TEXHOJIOTHYECKUE MOHITHS M ompeaencHus. Kiaccupukamus XHUMHKO-TEXHOJIOTHYECKUX
nporeccoB (XTII) mo dazoBomy mpu3Haky. CXeMbl JBUKECHHUS MAaTePUAIBHBIX M YHEPTETUYECKHUX MMOTOKOB.
Ilepuonuueckue , MOIYNEPUOAUYECKUE U HEIPEPBIBHBIE MPOLECCHl. MarepuaibHbli U SHEPIeTHUYECKUN
Oanmancel. OrmpeneneHne BBIXOIOB MPOAYKIUK W KOI(DPHUIIMEHTOB TOJIE3HOTO HCIIONB30BAHUS SHEPTHUU.
Ornpenenenre MOIIHOCTH, MPOU3BOAUTEIBHOCTH, U MHTEHCUBHOCTH MPOU3BOCTBA.

IIpakTH4Yeckoe 3aHATHE.
Pemenue 3anau "Matepuanbnbiii 6amanc XTII". Tunossie 3apanus.
1. Paccuurarhb ¥ cOCTABUTH TA0IHMIY MATEPUAJIBLHOI0 0ajlaHca MPou3BoAcTBa 1 TOHHBI pocdopa u3
LHIUXTBI, cocTosiieil u3 gocopura, KOKCa U MecKa, HAWTH HeBA3KY. [10 TaHHBIM aHATUTHYECKOM
oT4eTHOCTH, (pochoput copep:xkut 100% Ca3(PO4)2, necok — 95% kpemuesema SiO2, koke — 80%
yriepona C. Cunrtarb, 4yTo npopearuposaio 100% Ca3(P0O4)2, 100% C u 90% SiO2, naxoasimuuxcs B
muxre. Haiitu HeBsi3ky. IIpouecc npoussoacrea gocopa nporexaer no cxeme:

2Ca3(P04)2 + 10C + 6Si02 b 4P + 10CO + 6CaSiO3

2. CocTaBuTh MaTepuabHbIi 0ajaHc (B Kr U Mac.%) npouecca cunre3a 1008 M3 (00bem u3mepeH
NPH H.y.) aAMMHAKa, eCJI a30TO - BOAOPOJAHYIO cMeCh MOJYYWJIN cMellleHHeM PaBHbIX 00beMOB
YHCTOrO0 230TAa U CHIPOro Boaopoaa (cocras, 00.%: H2 — 99,4%, CH4 — 0,4 %, CO — 0,2%). Cuurarp,
4TO Mpopearuposaio 27 % Bcero Boaopoaa, Haxoasmerocss B cMecu. Haiitu HeBsi3ky OaJiaHca.
3. CocTaBuUTh MaTepUAJIbHBIN 0aJaHC MPOU3BOACTBA 1 T OKCH/IA ITUIEHA MPAMBIM KATAJIUTHYECKUM
OKHCJIEHHEM 3TUJIEHA BO3YyXOM:
2CH2=CH2 + 02 b 2 (CH2)20
CocraB ucxogHou ra3oBoi cmecu [%(00.)]: atunes— 4, Bo3ayx — 96 (H.y.). Jlonst OKUCIIEHHOTO STHIICHA —
60%. CocraB Bo3ayxa [%(00.)]: kucmopon — 21, a3or — 79. UeMy paBHa HeBsi3ka Oamanca?

JlaboparopHbie padoThbI.
JlabGopatopnas padota Ne 1. Ananu3 Boabl

3ananus AJ51 CAMOCTOSITeILHOI padoThI.
1. [TpopaboTKka KOHCTIEKTA JICKIIUNA U PEKOMEHTyeMOM JINTEPaTypPHhl.
2. IloarotoBka K TECTUPOBAHUIO.
3. [ToaroroBka Kk 3antute J1a00paTOpHON PabOTHI.



Tema 2. 3aK0HOMepPHOCTH M MeTOAbI XUMHYecKoii TexHoorun (IK-6)

Jlexknus.
3HayeHHEe TEPMOAMHAMMUYECKMX W KHUHETHYECKHX 3aKOHOMEpPHOCTEH [uid TexHoioruu. dakropsl,
OIIPENIETAIONUINE CKOPOCTh TOMOIE€HHO M TE€TEPOr€HHO NPOTEKAIOUIMX peakuuil. Poib KoHLIEHTpanuu
peareHToB, TeMIEPaTypbl, JaBJICHUS U OOHOBJICHUS MOBEPXHOCTH KOHTAKTa pearupyronmx $az u Jpyrux
($U3MKO-XUMHUYECKHUX (PAKTOPOB HA TEUCHHUE XMMUKO-TEXHOJIOTHYECKUX MPOIECCOB, BaKHEHININE CIIOCOOBI
UX peryJnpoBaHu

IIpakTH4eckoe 3aHATHE.
1. PaBaoBecue B XTII. Ilpunmun Jle [larense. Bausnue Ha paBHOBECHE KOHLIEHTpAIUK, JaBieHuss u T.
2. Cropoctb XTII. Koncranra ckopoct xumudeckoit peakiun. Anddy3nonnsii 1 KHHETHYECKUNA
koHTpoab XTII. Kunernueckue kpusbie XTII pa3nuyHOro ruipoOAMHaAMUYECKOTO PEKUMA U KHHETHUECKOTO
THUIIA.

3. CriocoObl BeIpakeHUsI CKOPOCTH XUMHUKO-TEXHOJIOTHYECKOTO MPOIecca B XUMUYECKOW TEXHOJIOTHH.
OcHoBHbIE (PaKTOPBI, BIUSIONIME HA CKOPOCTh XMMHUECKHUX peakiuil. [[Brnxyias cuia npoiecca, CrocoObl
€€ YBEJIMUCHUSI.
4. CiocoObl YBETMYCHHSI KOHCTAHTHI CKOPOCTH PEAKIINH. YBEINYEHUE MIOBEPXHOCTH CONPUKOCHOBECHHS
pearupyromux as.

JlaboparopHbie padoThbI.
JlaGopaTopHasi padora Ne 2. Creki0. Bapka crekJia.

3ananHus AJ151 CAMOCTOSITEILHOI padoThI.
1. [TpopaboTaTh KOHCIIEKT JIEKIMI ¥ PEKOMEHIYEMYIO JTUTEPATYPY TI0 TEME.
2. IlonroToBka K TECTUPOBAHUIO.
3. [ToaroroBka k ciave 1a00paTopoOHO pabOTHI.

Tema 3. Ilponeccsl n annmapaTbl XUMH4YECKOI0 NMPOU3BOACTBA. Moe1upoOBaHie XUMMHYECKHX
npoueccos u annaparos (ITK-6)

Jlexknus.
OOmiee TOHATHE O MOJCIUPOBAHUM XHMHUKO-TEXHOJIOTHYECKHX TPOLECCOB. Buasl MomenupoBaHUs
(MaTemaTHueckoe, GU3NUECKOE,. 10 PABEHCTBY OCHOBHBIX COOTHOUICHHU).
Kpurepun ¢usnueckoro mnomobus: KuHeTHYeckHe, AU(Qy3uoHHBIC, THAPOIUHAMUYECKUE, TEIUIOBBIC
KpUTepUU. | paHUILIBI UCIIOJIB30BAHUSA KPUTEPUAIBHBIX YPABHEHUH MUl peleHuu 3a1adu ontumusanuu XTII
U CO37aHUs HOBBIX .

Marematrdeckoe MoneaupoBaHue. TpeOoBaHUS, MPEABSIBISIEMbIE K MaTEMaTHUYECKOW MOJEIH. YPOBHHU
MOJICTUPOBaHUsI (MOJIEKYJISIPHBIM, YPOBEHb Malloro o0bema, pabodeil 30HbI ammnapara, ypoBeHb arapara,
YPOBEHb  XHMHKO-TEXHOJIOTHYECKOM  cucTembl). Kpurepuit  amekBatHOCTH  Mojenu. [Ipumepst
MOJICTTMPOBAHMSI: MOJIEITb YaCTHUIIbI C HEB3aUMO/ICHCTBYIOIIUM SAPOM.

[MpuHIMNBL KIaccu(DUKAIUK THIIOB XMMHUYECKHX PEAKTOpOB (10 THIPOIMHAMHUYECKOMY PEXKHUMY, IO
YCIIOBHSIM TETNIOOOMEHa, 10 (Pa30BOMY COCTaBy CMECH, IO CITIOCO0Y OpraHHU3allny, 110 XapaKTepy W3MEHEHHUS
napaMeTpoB BO BPEMEHH, 10 KOHCTPYKIIMOHHBIM XapaKTEPUCTHKAM.). MoOJeT XUMHUYECKHX PEaKTOPOB C
UICATbHON CTPYKTYpOW TOTOKa B HM30TEPMHUYECKOM pexXHMe ( TMEePHOANYECCKHI PEaKTop WAeaaIbHOTOo
CMCIIICHHS, TPOTOYHBIH PEaKTOp HIACATBFHOTO CMEUICHHsS, PEaKTOp HICAIBHOTO BBITECHEHHs). BhIBOI
ypaBHEHUW MaTepuajibHOro OanmaHca peakTopoB. CpaBHeHHe 3(PGHEKTUBHOCTH pabOThl MPOTOYHBIX
PEaKTOpOB pa3HOTO THApOIWHaMHYecKoro Ttuma. Kackan peakTopoB uueanbHOTO cMenieHus. CpaBHEHHE
3P PEKTHBHOCTH PEAKTOPOB PA3IMYHOTO TEMIIEPATyPHOTO pexxuma. [Ipumepsl.

3aKOHOMEpPHOCTH TE€TEePOreHHBIX TMpolrieccoB. [Ipormecchl W peakTopbl UIS CHCTEMBI Ta3-)KUIKOCTh,
ra3-TBEp0€ TeJNO, TBEPIOE TEJIO-KUIKOCTh. PeakTopel Ui TPOBEACHUS KATATUTHYECKUX U
HEKaTaJTUTUYCCKUX TETePOTeHHBIX TporeccoB. CBONCTBa KaTraau3aropoB, WX NPUTOTOBIICHHE. Bumibl
katanu3a. CyIIHOCTh KaTAIMTHYECKUX MTPOIECCOB.

IIpakTnyeckoe 3ansATHE.
Cemunap.

1. MonenupoBanre XTI (1o paBeHCTBY OCHOBHBIX OTHOIICHHH, (PU3NUECKOE, MAaTEMaTUIECKOe).
TpeOoBanus, MpebsIBIIEMbIE K MATEMATHICCKIM MOJICIISIM.



2. AIeKBaTHOCTh MaTeMaTU4eCKON MOJIETH. YPOBHU MaTeMaTHUYE€CKOTO MO/IeIMpoBaHusl. Mozellb 4acTUIIbI
C HEB3aMMOJICHCTBYIOIIUM SIPOM (KBa3UTOMOTEHHAs).

3. MoaenupoBaH#e reTepOreHHbIX MPOIIECCOB Ha YPOBHE MAIoro oobema. Mojienb YacTHIIBbI ¢
HEB3aUMOACHUCTBYIOUINM SAPOM (JIMMUTHUPYET BHEIIHAA AU Py3us).

4. MonenupoBaHH€e FeTepPOreHHBIX MTPOIECCOB Ha YPOBHE MAJIOro oobema. Mojienb 4acTHIIbI ¢
HEB3aUMOCHUCTBYIOIINM SAPOM (€CITU TUMHUTUPYET BHYTPEHHSS AU QPy3us HIU €CITU TUMUTHPYET
XUMHYECKasl pEaKILns).
JlaGopaTopHbie padoThbI.
JlabopaTopHas padora Ne 3. AHaIM3 cTeKJIa.
3ajanus 1J151 CAMOCTOSITEIbHOM PadoThlI.
1. ITpopaboTka KOHCIIEKTA JIEKIIUI U PEKOMEH1yeMOH JTUTepaTyphl.
2. [TonroroBka K TECTUPOBAHUIO.
3. IloaroToBka K 3amuTe 1a60paToOpHO padoOTHI.

Tema 4. Cpipbe xumMuueckoii npombinieHHoctu. (IIK-6)

Jlexknus.
OcHOBHBIE BUJBI U PECYPCHI CHIPbA. 3a/lauydl CTaHJAPTU3ALMH U KOHIUIIMOHUPOBAHUE CBHIPbs. [IpUHIMITEI
oroopa cpennux npoO. [lpuHumnsl knaccupukanmuu cbipbsi. OOorameHHe MHHEPATBbHOTO CHIPBS, €ro
3HAUEHHE U OCHOBHbIC MPUHIUMBI. DIoTaIys, KaK METOJ] 000TaIleHUsI ChIPbi. AKTHBATOPBI, ACTIPECCOPSI,
perynsaTopsl cpensl. TepMudeckoe, Xxumuueckoe oboramieHue, skcTpakuus. Ilokazarenu 3pQPeKTUBHOCTH
oborameHust CoIpbst. DU3NKO-XMMUYECKHE CBOWCTBA CBIPbs, HAa KOTOPHIX OCHOBaHBI IPOLIECCHI
oborameHust. CynHoCTh KOMIUIEKCHOTO HCIOIb30BAaHUS ChIpbs. BTOpUYHOE ChIpbe U €ro mepepadboTKa.

IIpakTnyeckoe 3aHsATHE.
CemuHnap

1. CpaBHeHue 3PEeKTUBHOCTH MPOTOYHBIX PEAKTOPOB UJI€ATHHOTO BHITECHEHUS U UACATIBHOTO CMELICHUS
JUIS IPOCTBIX HEOOPATUMBIX U CIIOKHOTAPAIIEIbHBIX PEaKnil.

2. Kackan peakTopoB ujeaabHOTO cMemIeHus. [ paduueckuii METo/] pacueTa Yrciia peakTopoB.

3. CpaBuenue 3pHeKTHBHOCTH pabOThI PEaKTOPOB C Pa3IMYHBIM TEIUIOBBIM PEXUMOM. BBIBOI ypaBHEHUI
ISl pacuyeTa KOHEYHOH TeMIepaTypbl B M30TEPMUYECKOM, anabaTHOM U MOJIUTEPMUYECKOM PEXKHMAX.
JInHuA onTUMaIBHBIX TEMIIEpaTyp.

4. CymHocTb 1 BUABI KaTanu3a. CyIHOCTh KATAIMTUYECKUX MPOILIECCOB. XaAPAKTEPUCTUKHU
KaTa-JIn3aTopoB, TPEOOBAHUS K HUM M METOJbI UX IMPHUTOTOBIICHUSI.

5. OcHoBHbIE BUBI U pecypchl cbipbs. [IpuHimne knaccuduxanuu ceipbs. TpeboBaHus, NpeabaBiIsieMble K
CBIPBIO B XMMHUYECKOM MPOMBIIIJICHHOCTH.

JlaGopaTopHbie padoThbI.

JlabopaTopHas padora Ne 4. U3mepeHue TOJIIMHBI HIUHKOBOT0 MOKPBITHS.
3aganus AJ151 CAMOCTOSITEIbHOM PadoThI.

1. [IpopaboTaTh KOHCTIEKT JIEKIIUN 1 PEKOMEHAYEMYIO JINTEPATYPY.

2. ITonroroBka K TECTUPOBAHUIO.

3. IloarotoBka K KOJUIOKBHYMY.

3. Tema mns netanbHOTO M3ydeHuUs.: MIcmoab30BaHue BTOPCHIPhS. MeTOabl TOATOTOBKHA U 00O0TAIICHUS
ceIpbs. [IpuHIUTIBI pecypcocOeperarmux TEXHOIOTHI U BTOPUYHOTO UCTIOIH30BAHUS ChIPhSI

Tema 5. JHepreruka XuMH4YeCKOH NMPOMBIILIEHHOCTH. JHeproTexHoJiorus. (ITK-6)
Jlexknus.

Bunbl 1 UCTOYHMKHM 3HEPIUH, NPUMEHSEMbIE B XMMUYECKUX MPOU3BOACTBEHHBIX Ipoueccax. CylIHOCTb
KOMITJIEKCHOTO 3HEPrOXMMHUYECKOIO MCIIOJIB30BAHHUSA TOPIOUMX HCKONAEMbIX M IPUMEHEHHE TeIula
9K30TEPMUYECKUX PEAKLIUI, pereHepalii U MOBTOPHOI'O IPUMEHEHUS SHEPTUH.

IIpakTnyeckoe 3ansATHE.
CemuHap
1. OOmiee ypaBHEHHE peaKTopa C UACATHHOU CTPYKTYPOU MOTOKA B U30TEPMHUUECKOM PEXKHME (BBIBOJ).



2. Ilepuonuueckuit peakrop unaeanbHoro cmemenus (PUC-I1). YpaBuenue peakropa, npu-MEHEHHE €TO
111 HeoOpaTtumoii peakuuu 1-ro nopsiaka (BeiBon).

3. IIpoTouHbIil peakTop UAEaIbHOrO cMenleHus B crannoHapHoM pexxume (PUC-H). YpaBrenue peakropa,
IpPUMEHEHHE €ero I HeoOpaTuMoii peakuuu 1-ro mopsijaka.

4. Peaxrop nneanbHoro BeiTecHeHus (PYB). CxeMbl 1BHKEHUS NTOTOKA. YpPAaBHEHUE PEAKTOPA,
IpPUMEHEHHE €ero I HeoOpaTuMoii peakuuu 1-ro mopsijaka.

JlaboparopHbie padoThbI.
1. Jlaboparopnas padota Ne 5. [Tomyuenue xmopa u menouun u3 NaCl.
3anaHus AJ51 CAMOCTOSITEILHOI padoThI.
1. ITpopabGoTarh TEKCT JIEKIIMH ¥ PEKOMEHAYEMYIO JTUTEPATYpPy MO JaHHOH TeMe.
2. IlonroToBka K TECTUPOBAHUIO.
3. [ToaroroBka Kk 3antute J1a00paTOpHON PabOTHI.

4. IToAroTOBUTH KOHCIIEKT 1O Borpocy: CosHeuHas1, BOMOPOAHAs YHEpreTHKa. Bo3oOHOBIsIeMbIe U
HEBO300HOBIIIEMbIE UCTOYHUKH SHEPTHH.

Tema 6. Bona B xummnueckoit npombinieHHocTH. (ITK-6)
Jlekuus.

Bona B xumudeckoii nmpombinuieHHOCTH. Kitaccudukanust mpupoaabix Boa. [IpoMbIlieHHBIE U CAHUTAPHBIE
TpeboBaHus, NpeabsBiIsieMble K Boje. OCHOBHBIE IMOKA3aTENIN Ka4eCTBa BOAbI. XUMHUECKHE, MEXaHUYECKUE,
(bU3UKO-XUMUYECKHE U OMOJIOTHYECKHEe METObl OYMCTKH BOJ OT MPUPOAHBIX Mpumeceil. KecTkocTs BoAbI
1 MeTOJIbI O0PHLOBI ¢ HEH.

IIpakTnyeckoe 3ansATHE.
Pewenue 3anay. Tunosele 3a1anus.
JlaGopaTopHbie padoThbI.
JlabopaTopuas padora Ne 6. [lonyuenune ¢pocdopHbIX y1o0peHuii.
3aganus AJ151 CAaMOCTOSITEIbHOM PadoThlI.
1. IlpopaboTka KOHCIIEKTA JIEKIIUI U PEKOMEH1yeMOH TUTepaTyphl.
2. ITonroroBka K TECTUPOBAHUIO.
5. XKecTKocTh BOABI U METOJIBI OOPHOBI C HEM.

Tema 7. IlpousBoacTso cepHoii kuciaorsl. (IIK-6)
Jlexknus.
.Bunsl cepoconepxariiero coipbs. Turibl medei 11 o0kura cynbGUIHBIX Pyl U AJIeMeHTapHO cepbl. [leun
C KUISIMUM cioeM. PU3UKO-XUMHYECKUE OCHOBBI M CXEMbl KOHTAKTHOTO CIOc0o0a MPOM3BOJICTBA CEpHOU
KHUCJIOTBI, PABHOBECHBIE M KUHETUYECKHUE YCIIOBHs, KaTaau3aro-pbl. YCTPOHMCTBO KOHTAKTHOIO y3ja H
abcopOumoHHO# anmaparypsl. [lyTH WHTEHCHU(UKAIMKM CEPHOKHCIOTHOTO IPOU3BOJACTBA. llpumeHeHue
KHUCJIOPOZA U 1aBJICHHUS.

IIpakTH4eckoe 3aHATHE.
Penrtenue 3anay. TunoBele 3aganus
JlaboparopHbie padoThbI.
Jlaboparopnas padota Ne 7. [Tonmyuenne KC1 u3 cunsBuHHTA.
3ananus AJ51 CAMOCTOSITEILHOI padoThI.
1. ITpopaboTKka KOHCTIEKTA JICKIIUNA U PEKOMEHTyeMOM JINTEPaTyphl 10 TaHHOW TEME.
2. IlonroToBka K TECTUPOBAHUIO.
3. [Iytn nuaTecuduKanuu CEpHOKUCIOTHOTO MTPOU3BOICTBA

Tema 8. Texnosiorusi cBsi3aHHOro azora. TexHosnorus cosei u ynoopennii (IIK-6)
Jlexknus.
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Cunte3 ammuaka. CnocoObl TONYy4YEeHHS a30TOBOJOPOAHON cMecu. OdHcTKa Ta30BOW CMECH.
OU3UKO-XMMHUECKHE OCHOBBI IPOM3BOJACTBA aMMHaka (TEPMOAMHAMHUYECKME W  KHUHETUUYECKHE
ocobenHoctn). Karanuzaropel. Texnonmornueckas cxema nmpou3BojacTBa aMMuaka. Koionna cunresa. Ilytu
ONTUMM3ALIMHU TIpoLiecca.

[Tpon3BoACTBO a30THOM KUCIOTHL. OKHUCICHHE aMMHaKa M OKHCIIOB a30Ta. XeMOCOPOIHs OKCHAOB a30Ta.
@U3UKO-XMMUYECKAE OCHOBBI TEXHOJIOTMYECKHUX IpoueccoB. lIpuMmeHeHue naBieHus, KUCIOpPOIA.
KoHueHTpupoBanue a3oTHOM KHCIOTHI. llodyueHue KOHLEHTPUPOBAHHON a30THOW KHUCIIOTHI MPSMBIM
CHHTE30M. MUHepalbHbIE COJIM B CEIBCKOM XO34KCTBE. MuHEpasbHble YIOOPEHUS U UX KIACCHU(PHUKAIIUA.
OcCHOBHBIE TPOIIECCHl MPOM3BOACTBA KOMIUIEKCHBIX M KOHIIGHTPHPOBAaHHBIX ynoOpeHuil. docopHbie
yaoOpeHus, TPOM3BOACTBO JBOWHOro cymepdocdara, ¢ocharoB ammonus, Hutpodocdara u
HUTpoaMMOQockH. A3oTHbele ynoOpenus. IIpomsBonctBo Hutpara ammonus. CuHTE3 MOYeBUHBI. CXeMbl
npou3BojAcTBa. [Ipon3BoacTBO KanmiHbIX yaoOpenuil. Ilomurepmuyeckue u (IOTAMOHHBIE MPOLECCHI.
[Tony4yenue xyopuaa Kajius U3 CUIbBHHHMTA. MeETOIbl yay4IEHUs] CBOWCTB yAOOpPEHHMIA: TpaHyIHMpOBaHUE,
KOHLICHTPUPOBAHUE, KAIICYJIUPOBAHUE U JIP.
IIpakTH4eckoe 3aHATHE.
Bomnpocsl k cemunapy

1. Metoap! pukcanuu armocdepHoro azora. [lonmyuenne ammuaka. [IpuHiunuanbsHas M TeX-HOJIOTHYECKas
CXeMa. YCTpONCTBO KOJIOHHBI CUHTE3a.

2. TexHONOTHS a30THOM KHCIOTHL. TEeXHOIOrMYECKUE CXEMBI TPOU3BOJACTBA pa30aBIEHHON a30THOU
KUCJIOTHI (ITpH aTMOC(HEPHOM U TOBBIILICHHOM JIaBJICHHUH).

3. KoHuleHTprpoBaH1e a30THOM KUCIOTHI. [loiydeHne KOHIEHTPUPOBAHHON a30THOM KUCIIO-THI IPSMbBIM
CHUHTE30M.

4. Knaccugukaiysi MUHEpaJIbHBIX ynoopeHuid. [lomyuenne a30THBIX (aMMuayHast CeUTpa) U KaTUIHBIX
YIOOpEHHUIA.

Pemenue 3anaq. Tunossie npuMepsl:

3. OnpeaeuThb KOJIMYECTBO aMMHaKa, He00xoaumoe 1u1s npou3soacTsa 610 T B rox 48%-Hoi
a30THOIl KHCJIOTHI 0]l aTMOC(EPHBIM IaBJIeHHEM, a TAK/Ke PAcX0/] BO3AyXa B 4aC HA OKHCJIeHHe
(21%02 u 79%N2). Lllex ocTaHABJAMBAIOT I NPOPUIAKTHIECKOT0 peMOHTa HA 16 aHeil B roay.
Crenens npespamenuss NH3 B NO cocraBisier 98,5%, a crenenb adbcopouuu — 92,4%.
KonnenTpauuss aMMuaka B aMMUA4YHO-BO31ylIHO# cMecH — 12% (00.).

4. Ha cunTe3 moctynuiio 586 kr aMmmuaka, u3 KOToporo nosayueHo 2280 j1 62%-Hoii a30THOM KHCJIOTHI
(mimotHocTh 1,39). OnpenenTh BHIX0A A30THOM KUCJIOTHI.

5. BBIYMCJIUTH COCTAB HUTPO3HOIO ra3a, eciid 1450 M3 aMMHUAaYHO-BO3YIIIHOM CMECH COAEPKUT
12%(00.) NH3, a BbIx01 okcuaa azora paBeH 96,5%. Kakoii 00bém 50%-H0i a30THOH KHCJIOTHI
MOJIYYMTCSl, €CJIU CTeleHb adcopOuuu B a0COPOLMOHHOI KOJI0HHE paBHA 99% (rk-ThI = 1,22 Kr/mM3).

JlaboparopHbie padoThbI.
Jlabopatopnas pabota Ne 8. dnoramnust CyITbPUAHBIX PY/I.
3ananus AJ51 CAMOCTOSITEILHOI padoThI.
1. [TpopabGoTaTh KOHCIIEKT JIEKIMI ¥ PEKOMEHIYEMYIO JTUTEPATYPY TI0 TEME.
2. IloarotoBka K TECTUPOBAHUIO.
3. Paccmotrpeth Temy: CHHTE3 MOYEBUHBI.

Tema 9. duexkTpoxumudeckune npouns3soacrsa. IIpoussoacTso xjopa u menoun. Ilpoussoacrso
amwomunui. (ITK-6)

Jlexknus.
OCHOBHBIE BHBI JJIEKTPOXUMHUYECKUX IPOU3BOACTB. TE€OPETUYECKHE OCHOBBI 3JIEKTPOJIN3a COJEBBIX
pacTBOPOB U paciiaBoB. [Ipon3BoACTBO XJIOpa U IIEI0YU IEKTPOIU30M pacTBOpa XJIOpUAA HATpUs. THUIIbI
ANEKTPOXUMHUECKUX BaHH: JauadparMeHHbIE U C PTYTHBIM KaToIOM. OIeKTponu3 Bonbl. Chlppe B
ATFOMHUHHEBON MPOMBIIUICHHOCTH U TIOJy4YeHHE OKCHIAa alOMHHHS 1Mo criocoOy baiiepa. IIpou3BoacTso
QJIFOMUHUS SIEKTPOXUMUYECKHM CIIOCOOOM.

IIpakTH4eckoe 3aHATHE.
CemuHap.



1.. OcHOBHBIE HaNpaBIEHUS IPUMEHEHUSI ANEKTPOXUMUUYECKUX ITPOU3BOJCTB. DIIEKTPOIN3 BOJBI.

2. . [lomyueHwue Xyiopa H MIETOYH AIIEKTPOIU30M pPacTBOpa XJIopuaa HaTpus. PaboTa arekTpoim3epoB co

CTAJIbHBIM U PTYTHBIM KaTOJdaMH.

3. CpIpbe B aTFOMHUHUEBOM MPOMBIIIJICHHOCTH U TIOJyYeHHE OKCH/IA aTFOMUHUS 110 criocoly batiepa.
4. ITpon3BOACTBO AMOMHUHUSA EKTPOXUMHUECKUM CIIOCOOOM.
Pemenue 3anay. TunoBeie mpuMepsI.

JlaboparopHbie padoThbI.

Jlaboparopnas pabota Ne 9. [[uHkOBaHUE B IIMHKATHOM 3JIEKTPOJIUTE ¢ OJieckooOpasyromel 100aBKOH.
3ananHus 1J151 CAMOCTOSITEILHOI padoThI.

1. [TpopaboTaTh KOHCIIEKT JIEKIMI ¥ PEKOMEHIYEMYIO JTUTEPATYPY TI0 TEME.

2. IlonroToBka K TECTUPOBAHUIO.

3. [ToaroroBka Kk 3antute J1a00paTOpHON PabOTHI.

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

rmocemraemMocts — 10 6ayuioB

TEKYIIHI KOHTpOsb — 70 6amioB

6 cemecTp

KOHTPOJIbHBIE Cpe3bl — 2 cpe3a 1mo 10 6aJoB Kax bl
npeMuanbHbie 6amsl — 20 6amioB

Pacripenenenne 6aioB 1mo 3aJaHusIM:

No |HazBanue tembl | @opmbl Max. Mertonuka npoBeJeHUs 3aHIATUS U OIIEHKU
Te | /BHUI y4eOHOH |TEKylIero | KOJI-BO
MBI paboThI KOHTpOs | Oamios
/ cpe3sl
1. OO6mmme Tectupos 4 Pemenne Tecta u3 10 Bommpocos.
BOIIPOCHI aHue 90 — 100% mpaBUIBHBIX OTBETOB — 2 Oaina,
XUMUYECKOU 50 -89 % - 1 6amn
TEXHOJIOTUU. menee 50% - 0 6amnos
Baxwnenume | JJagoparo 4 3a mabopaTopHy0 paboTy MaKCH-MaJIbHO Hauucisercs 4 Oamma: 2
TCXHOJIOTHICCK | pHas Oayia - BeImosHEHWe; 1 6amr — pacdersl m odopmieHue; 1 Gamr —
HC TTOHATHAL. pabora 3aIIUTa TEOPETH-YECKOTO MaTepHaia K JabopaTopHOH padoTe
2. | 3akonomepHnoct | TectupoB 4 Pemenne Tecta u3 10 Bommpocos.
U U METOJBI aHue 90 — 100% mpaBUIBHBIX OTBETOB — 2 Oaina,
XUMUYECKOU 50 -89 % - 1 6amn
TEXHOJIOTUH menee 50% - 0 6amnos
Jlabopato 4 3a mabopaTopHy0 paboTy MaKCH-MaJIbHO Hauucisercs 4 Oamma: 2
pHas Oayia - BeImosHEHWe; 1 Oamr — pacdersl m odopmieHue; 1 Gamr —
pabora 3aIIUTa TEOPETH-YECKOTO MaTepHaia K JabopaTopHOU padoTe
3. [Iponeccei u | Tectupon 4 Pemenne Tecta u3 10 Bommpocos.
anmnaparel aHue 90 — 100% mpaBUIBHBIX OTBETOB — 2 Oaina,
XUMUYECKOTO 50 -89 % - 1 Gamn
MIPOU3BOJICTBA. menee 50% - 0 6amnos
Mozenuposanu | JJagoparo 4 3a mabopaTopHy0 paboTy MaKCH-MaJIbHO Hauucisercs 4 Oamma: 2
€ XUMHYCCKHX pHas Oayia - BeImosHEeHWe; 1 6amr — pacdersl m odopmieHue; 1 Gamr —
IIPOLIECCOB H pabora 3aIIUTa TEOPETH-YECKOTO MaTepHaia K JabopaTopHOH padoTe
anmaparoB
4, ColIpbe Tectupos 4 Pemenue Tecta u3 10 Bompocos.
XUMHYECKON aHue 90 — 100% npaBUIBHBIX OTBETOB — 2 Oauia,
MIPOMBIIIIICEHHOC 50 -89 % - 1 Gamn
TH. menee 50% - 0 6amos




Jlaboparo
pHast
pabora

3a mabopaTopHy0 pabOTy MakCH-MalbHO Haumcisercs 4 Oamma: 2
Oamuta - BeimonHeHue; 1 6amn — pacuetsl 1 opopmienue; 1 Oamr —
3alUTa TEOPETH-YECKOTO MaTepuaa K 1aboparopHoii pabote

KOJIJIOKB
HYM(KOHT
PONBHBINI

cpe3)
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KomnokBuym cmaercss B ycTHOH (opMme 1O mNpeaBapUTEIbHO
0003HAUEHHBIM TEOPETUYECKHUM BONpOCaM | MaKCUMAaJIbHO
oueHuBaercs B 10 Gaiios:

9-10 0aJuIOB  BBICTABISIETCS, €CIOM  CTYOGHT OOHapyKWI
BCECTOPOHHEE, CUCTEMaTHYECKOe M ITyOOKOe 3HaHHE MPOrPaMMHOrO
MaTepuaia, yMEHHE CBOOOHO BBITIOTHATH 3aJ1aHus,
MPETyCMOTPEHHBIE TIPOrpaMMOM, OCBOMBIIMH OCHOBHYIO, u
3HAKOMBIM C JOTOJHUTENBbHOU JnuTeparypod. OTBET NOCTPOEH
JIOTUYHO, MaTepuall M3Jaracrcsd 4YeTKO, SICHO, XOPOIIUM SA3BIKOM,
apryMEHTUPOBAHO, YMECTHO HCIOJIB3yeTcs HWH()OPMALMOHHBIH U
WITIOCTPAaTUBHBIA Marepuan (IpUMepbl U3 MPaKTUKW, TaOIUIH,
rpaduku U T.4.). Ha Bompockl oTBeuaeT KpaTko, apryMEHTUPOBAHO,
YBEPEHHO, MO CYILECTBY.

8-7 0amioB BBICTABISETCS, €CIU CTYAEHT OOHApYKWJ JOCTATOYHO
DIyOOKHe 3HAHHWS MPOTPaMMHOTO Marepuania, YMEHHE HCIIOJIb30BaTh
paHee NONyYeHHBIC 3HAHMS C BHOBb NMPUOOPETCHHBIMH, MPUMEHATH
UX Ha mpaktuke. OTBET MOCTPOEH JIOTUYHO, MaTepHaj H3Jaraercs
XOPOIIUM SI3BIKOM, MIpUBJIEKAETCS WH(POPMATHBHBIN u
WTIOCTPUPOBAHHBIN MaTepHa, HO PU OTBETE JIOIMYCKAET HEKOTOPhIE
MOTpEeIHOCTH.  Bompocsl, 3amaBaeMble  IpenojaBareieM, He
BBI3BIBAIOT CYIIECTBEHHBIX 3aTPYIHEHUI

5-6 0anyoB: CTYIEHT MOKA3bIBaE€T HE JOCTATOYHBIH YPOBEHb 3HAHUMN
y4eOHOTO M JIEKIMOHHOTO Marepuaia, He B MOJTHOM oObeMe BiaaeeT
MPaKTUYECKUMHU HaBBIKAMH, YYBCTBYET ceOsi HEYBEPEHHO IPU OTBETE
Ha BONpPOCHL. B oTBETe HE Bcerna MpHUCYTCTBYET JIOTHKA, apTyMEHTBI
MIPUBJIEKAIOTCA HEJOCTATOYHO Beckue. Ha mocraBieHHBIE BOIPOCH
3aTPyAHSIETCSl C OTBETAMH, IIOKa3bIBAaeT HENOCTATOYHO TIyOOKHE
3HaHU

0-4 0asIoB: CTYIEHT MTOKa3bIBAET CcI1a0bIi YpOBEHB
npodecCHOHANBHBIX ~ 3HAHUM,  3aTpygHAETCS  OpU  aHaJU3e
MpakTHUeCKuX cuTyanuil. He MoxeT mnpuBecTH mNpuMepsl U3
peanbHOM npakTHKU. HeyBepeHHO M JIOTMYECKH HENOCIeI0BaTeIbHO
u3naraer Marepuan. HempaBuiIbHO OTBeYaeT Ha IOCTaBIICHHbBIE
BOIIPOCHI WM 3aTPYIHAETCS C OTBETOM

DHepreTuka
XUMUYECKOU
MTPOMBIIIUICHHOC
TH.
OHEproTexHoIo
THsl.

Tectupos
aHue

Pemenue Tecta u3 10 Bompocos.

90 — 100% npaBUIBHBIX OTBETOB — 2 Oauia,
50 -89 % - 1 6ann

meHee 50% - 0 H6amos

Jlaboparo
pHast
pabora

3a mabopaTopHy0 pabOTy MakCH-MalbHO Hauucisercss 4 Oamma: 2
Oamta - BeimonHeHue; 1 6axn — pacuersl U opopmiienue; 1 Oamn
3alIUTa TEOPETH-YECKOTO MaTepuaa K 1aboparopHoi pabote

Bona B
XUMHYECKOH
MTPOMBIIIUICHHOC
TH.

Tectupos
aHue

Pemenue Tecta u3 10 Bompocos.

90 — 100% npaBUIBHBIX OTBETOB — 2 Oauia,
50 -89 % - 1 6ann

meHee 50% - 0 H6amnos

Jlaboparo
pHast
pabora

3a mabopaTopHy0 pabOTy MakCH-MalbHO Haumcisercs 4 Oamma: 2
Oamta - BeimonHeHue; 1 6amn — pacuersl U opopmienue; 1 Oamr —
3alIUTa TEOPETH-YECKOTO MaTepuaa K 1aboparopHoii pabote

IIpousBoacTao
cepHoU
KHCIIOTBHI.

Tectupos
aHue

Pemenue Tecta u3 10 Bompocos.

90 — 100% npaBUIBHBIX OTBETOB — 2 Oauia,
50 -89 % - 1 6ann

meHee 50% - 0 H6amos

Jlaboparo
pHast
pabora

3a mabopaTopHy0 pabOTy MakCH-MalbHO HauHcisercs 4 Oamma: 2
Oamia - BeimonHeHue; 1 6axn — pacuersl U opopmiienue; 1 Oamn
3alIUTa TEOPETH-YECKOTO MaTepuaa K 1aboparopHoi pabote
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TexHomorus
CBSI3aHHOT'O
asora.
TexHomorus
coycH u
yaoOpeHuit

Tectupos
aHue

Pemenue Tecta u3 10 Bompocos.

90 — 100% npaBUIBHBIX OTBETOB — 2 Oauia,
50 -89 % - 1 6ann

meHee 50% - 0 H6amnos

Jlaboparo
pHast
pabora

3a mabopaTopHy0 pabOTy MakCH-MalbHO Haumcisercs 4 Oamma: 2
Oamta - BeimonHeHue; 1 6amn — pacuersl 1 opopmienue; 1 Oamr —
3alIUTa TEOPETH-YECKOTO MaTepuaa K 1aboparopHoii pabote

ONEeKTpOXUMHUYIE
CKHE
MIPOM3BO/ICTBA.
IIpousBoacTao
XJiopa u
IEJI0YH.
IIpousBoacTao
AJTFOMUHUSL.

Tectupos
aHue

Pemenue Tecta u3 10 Bompocos.

90 — 100% npaBUIBHBIX OTBETOB — 2 Oauia,
50 -89 % - 1 6ann

meHee 50% - 0 H6amos

Jlaboparo
pHast
pabora

3a mabopaTopHy0 pabOTy MakCH-MalbHO Haumcisercs 4 Oamma: 2
Oamuta - BeimonHeHue; 1 6amn — pacuersl 1 opopmienue; 1 Oamr —
3alIUTa TEOPETH-YECKOTO MaTepuaa K 1aboparopHoi pabote

KOJJIOKB
HYM(KOHT
PONBHBINI

cpe3)
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KomnokBuym cmaercst B ycTHOH (opme 1O mNpeaBapUTEIbHO
0003HAUEHHBIM TEOPETUYECKHUM BONpOCaM | MaKCUMAaJIbHO
oueHuBaercs B 10 Gaiios:

12-15 0aJuIOB  BBICTABISIETCS, €CIM  CTYOGHT OOHapyKWI
BCECTOPOHHEE, CUCTEMaTHYECKOe M ITyOOKOe 3HaHHE MPOrPaMMHOrO
MaTepuaia, yMe-Hue CBOOOIHO BBITIOJTHSTH 3a/1aHus,
MPEeTyCMOT-PEHHBIE IPOTPaMMOl, OCBOMBIIMI OCHOBHYIO, u
3HAKOMBIM C JOMOJHUTENbHON nuTeparypod. OT-BeT MOCTPOEH
JIOTUYHO, MaTepuall M3Jaraercsd 4YeTKO, SICHO, XOPOIIUM SA3BIKOM,
apryMEHTUPOBAHO, YMECTHO HCIOJIB3yeTcs HWH()OPMALMOHHBIH U
WITIOCTPAaTUBHBIA Marepuan (IpuUMepbl W3 MPaKTUKW, TaOIWIH,
rpaduku U T.4.). Ha Bompockl oTBeuaeT KpaTko, apryMEHTUPOBAHO,
YBEPEHHO, IO CYILECTBY.

9-11 06amioB BBICTABISETCS, €CIHM CTYACHT OOHAPYKHJI TOCTaTOUYHO
IyOOKHe 3HaHUS MPO-TPaMMHOIO MaTepHalia, yMEHHE HCIOJIb30BaTh
paHee MONy4YECHHBIC 3HAHUSI C BHOBH NMPUOOPETEH-HBIMHU, IPUMEHATH
ux Ha mpakTuke. OTBET MO-CTPOEH JOTMYHO, MaTepHal M3araercs
XOPOIIUM SI3BIKOM, MIpUBJIEKAETCS WH(POPMATHBHBIN u
WTIO-CTPUPOBAHHBIM  MaTepuan, HO TMpU OTBETE JOIyC-KaeT
HEKOTOpBIE MOTPEIHOCTH. Bompocskl, 3a1aBa-eMble MpENofaBaTeeM,
HE BBI3BIBAIOT CYILIECTBEH-HBIX 3aTPyAHEHUN

5-8 0ayuIOB: CTYIEHT MOKAa3bIBAET HE JOCTA-TOUHBIA YPOBEHb 3HAHUM
y4eOHOTrO U JIEKIIMOHHO-TO MaTepHraja, He B IOJIHOM 00beMe BIaJCeT
MPaKTUYECKUMHU HaBBIKAMH, YYBCTBYET ceOsi HEYBEPEHHO IPU OTBETE
Ha BONpOCHL. B oTBETe HE Bcerna MPHUCYTCTBYET JIOTHKA, apTyMEHTHI
MIPUBJIEKAIOTCA HEJOCTATOYHO Beckue. Ha mocraBieHHBIE BOIPOCHI
3aTPyAHSIETCSl C OTBETAMH, IIOKa3bIBAaeT HENOCTATOYHO TIyOOKHeE
3HaHU

0-4 0asuIoB: CTYIEHT MTOKa3bIBAET CcI1a0bIi YpOBEHB
npodecCHOHANBHBIX ~ 3HAHUM,  3aTpygHAETCS  OpU  aHaJu3e
MpakTHYeCKUX cuTyanuil. He MoxeT mnpuBecTH mnpuMepsl U3
peanbHOM npakTHKU. HeyBepeHHO M JIOTHYECKH HENOCIeI0BaTENbHO
u3naraerT Marepuan. HempaBuiIbHO OTBEUaeT Ha IOCTaBICHHbBIE
BOIIPOCHI WM 3aTPYIHAETCS C OTBETOM

10.

ITocemaeMocThb

10

10 GanyoB — CTYACHT MMOCETHI BCE
100% 3ansaTHIT

7-9 6annoB — CTyAEHT MOCETUI HE
MeHee 80% 3aHATUI

4-6 GaJJIOB — CTYACHT IMOCETHII HE
MeHee 50% 3aHATUI

1-3 Ganna — CTYACHT MMOCETHII HE MEHEE
25% 3ansaTui

Ecnu ctynent nocetmn menee 25%
3aHATHH, 0aJTbl HE HAYUCISIOTCS
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11. [IpemuansHbie OaIbl 20 CTyoeHT MOXeT MONy4YHTb HNpeMHalbHblE Oayjibl 32 IMOCTOSHHYIO
AKTUBHOCTH Ha MPAKTUYECKUX 3aHITHAX

12. |NaauBuyanbHbIC 3a/1aHUs, 50 CTYCHT MOXET IMPEJOCTABUTh BCE 3aJaHUSl TEKYNIETO KOHTPOJIS H
C TMIOMOIIIBI0 KOTOPBIX KOHTPOJIbHBIE CPE3bI
MOXKHO HaOpaTh
JIOTIOJTHUTEINTLHBIC OaJlTbI

13. Hroro 3a cemectp 100

Hrorosas omenHka mo 3a4eTy BbicTaBisieTcs B 100-0amipHOM MIKaie U B TPAIUIIMOHHON YeThIpex0aTbHOM
mkane. [lepeBog 100-0ayutbHONM  PEHTHMHTOBOM  OLIGHKHM 1O  JUCIHUIUIMHE B TPAIUIUOHHYIO
YEeThIPEX0aUTBHYIO OCYIICCTBIISETCS CIASAYIOMNUM 00pa3oM:

100-6ayuipHasA cucTeMa TpanuimonHas cucteMa

50 - 100 GayuioB 3auTeHo

0 - 49 6aiut0oB He 3aureno

4.2 TunoBsie OLIEHOYHBIE CPEACTBA TEKYILIETO KOHTPOJIS
KOJIJIOKBUYM

Tema 4. Cbipbe XMMUYECKOW MPOMBIIIIIEHHOCTH.
Bomnpocekl Kk Ko1JI0KBHYMY 1:
1. ConepxaHue U 3a]a4l XUMUYECKOW TEXHOJIOTHH.
2. Hcropust cTaHOBICHUS! XUMUYECKOM TEXHOIOTUM KaK HayKu. OCHOBHbIE TEHJECHIIUN Pa3BUTH
COBPEMEHHON XMMUYECKOW MPOMBIIUIEHHOCTH.
3. Xwumuko-texnonorunyeckuii mporecce (XTIT). Knaccudukarms XTII. OcHoBHBIE
TEXHUKO-3KOHOMHUYECKHUE MTOKA3aTeu (CTENEeHb NPEBPAILEHUS, BBIXO/ MPOIYKTa, CEJIEKTUBHOCTbD,
MIPOU3BOIUTENLHOCTh PA0OTHI anmapara, THTEHCUBHOCTb U MOIIHOCTD).
4. MarepuanbHbiii 1 3HepreTudeckuii 6anancel XTII. Hersizka 6ananca.
5. PasuoBecue B XTII. [Ipunuun Jle [larense. BivsiHue Ha paBHOBECUE KOHUEHTPALIMH, AaBIEHUA U T.
6. Cxopoctb XTII. KoncranTta ckopoct Xumudeckoit peakiuu. Juddy3noHHbIA 1 KHHETHYECKUMA
koHTposib X TII. Kunernueckue kpusbie XTII paznuuHOro ruipoJMHAMUYECKOTO PEKUMA U KUHETUYECKOTO
THIIA.
7.  CrocoObl BBIpaXKEHUSI CKOPOCTH XUMHUKO-TEXHOJIOTUIECKOTO MPOIECCa B XUMUYECKOW TEXHOJIOTUH.
OcHoBHbIE (PaKTOPBI, BIHUSIONINE HA CKOPOCTh XMMHUECKHUX peakiuil. [[BuxkyIas cuia mporecca, CriocoObl
€€ YBEJIIMUCHHUS.
8. CnocoObl yBearueHus: KOHCTAHThI CKOPOCTH PEaKLUU. YBETUYEHHE TOBEPXHOCTU COMPUKOCHOBEHUS
pearupyromux ¢as.
9. IlpunHummnsl K1accuPUKAMM XUMHUYECKUX PEAKTOPOB U PEKUMOB MX PaOOTHI.

10. CymHocTs 1 BUJIbI KaTtanu3a. CyIHOCTh KaTaJIUTHUECKUX IPOLECCOB. XapaKTEPUCTUKH
KaTaJln3aTopoB, TPeOOBaHUS K HUM U METO/bI MX PUTOTOBIICHHS.

I1. OcHOBHBIE BUJIbI U pecypcChI ChIpbs. [IpuHIMnb! Knaccudukanuu ceipbs. TpeGoBanus,
IIPEIBABISIEMBIE K CBIPBIO B XMMHUYECKOM MPOMBIIIJIEHHOCTH.

12. Tunosele annaparel, UCIOIb3yEMbIE B TETEPOT€HHBIX KaTAIMTUYECKUX MTPOLIECCAX.

13. TunoBkle anmaparsl AJisl HPOBEACHUS TETEPOrCHHBIX HEKATATUTUUECKUX PEAKIUH.

14. Buibl 1 NCTOYHMKY SHEPTUHU, IPUMEHSIEMbIE B XUMUYECKUX ITPOU3BOACTBEHHBIX MTPOLIECCAX.

[lepBuuHbIe U BTOpUYHBIE S3HEpreTHdeckue pecypebl (BOP), knaccudukanus BOP u HanpaBneHus
UCIIOJIb30BaHUS.

15. ChIpbe B XUMHUYECKOM MpombinuieHHOCTH. Kinaccudukanus ceipbs. OboraiieHne MUHEpaIbHOTO
CBIPBSI: TPOXOUEHHUE, rpaBUTaIOHHOE. CXeMa MOKpPOTo IPaBUTALIMOHHOTO 00OTaICHHS.




16. DneKTpoMarHuTHOE oOoraieHne coipbs. DnoTanus, Kak MeToJ] 000TaICHUS CHIPbSL.
AKTHUBATOPBI, ACTIPECCOPBI, PETYIATOPHI Cpeabl. TepMuyeckoe, XUMHYECKOE 000TaleHHEe, SIKCTPAKIIHSL.
[Toxazarenu 3ppekTUBHOCTH 00OTAIEHUS CHIPBSI.

1

Tema 9. DnexkrpoxumMuyeckre npous3BoacTBa. [Ipon3BoacTBo xnopa u menoun. [[pou3BoACTBO aTtOMUHUA.
1. DHeprorexHoJorH4ecKas nmepepadoTka TBEPAOTO U KUIKOTO TOTUIMBA.
2. CpolicTBa, MPUMEHEHUE U CITOCOOBI MOTYYCHHS CEPHOU KUCIOTHI. Chipbe. OCHOBHBIE PEAKITUH.

3. KoHTakTHBIH crioco® Mpon3BOJCTBA CEPHOM KUCIOTHI. TexHONIOrn4YecKkas cxema. YCTpOUCTBO
KOHTAKTHOTO arrapara.

4. Hwurtpo3snslii (6ameHHbIH) criocod MpOU3BOACTBA CEPHON KUCIIOTHI.

5. Merons! dpukcamuu armocdepHoro azora. [Tonyyenne ammuaka. [IpuHiunuansHas u
TEXHOJIOTUYECKas cXeMa. YCTPONCTBO KOJIOHHBI CHHTE3A.

6. TexHonorus a30THOM KUCTOTHI. TeXHOIOTHUYECKUE CXEMBI TIPOU3BOJICTBA Pa30aBICHHON a30THOM
KHUCJIOTHI (TTpH aTMOC(EPHOM 1 TTOBBIIICHHOM JaBICHHUH).

7. KoHueHTpHpoBaHUE a30THOW KUCIOTHI. [lonydeHrne KOHIEHTPUPOBAHHON a30THOM KUCIOTHI TPSMbIM
CUHTE30M.

8. Kmaccudukanus MuHepanbHbIX ynoopenuid. [Tomyuenne a30THRIX (aMMHUadHasl CEIUTPA) U KaTUIHHBIX
yI0OpeHuH.

9. ®ocdopubie ynooperus. TexHomornueckas cxema Iporu3BOJICTBA MTPOCTOTO U JBOHHOTO
cynepdocdara.

10. OcHOBHBIE HaNIpaBJICHUS IPUMEHEHUS AMEKTPOXUMUYECKUX TPOU3BOICTB. DIEKTPOJIU3 BOABI.

11. Tlomy4yeHue XJOpa U IIEIOYHU IEKTPOIM3OM PacTBOpa XJopHaa HaTpus. Pabora sneKTponu3epoB co
CTaJIbHBIM M PTYTHBIM KaTO/IaMHU.

12. CsIpbe B aJIFOMMHHAEBOH MPOMBITINIEHHOCTH U TIOTYyYeHUE OKCHIA allFOMUHUS TI0 criocoOy baiiepa.
13. TIpou3BOACTBO AIFOMUHUS AEKTPOXUMHUIECKUM CIIOCOOOM.
14.  Csipbe oprannyeckoro cuaTe3a. CHHTE3 METUIIOBOTO CIIHPTA.

15. CocrtaB u ocHoBHbIe cBoiicTBa BMC. Knaccudukanus BMC. ®u3nko-xuMU4eCKHe OCHOBBI
nonyuennss BMC. OcnoBHble MeToAbI TonydeHuss BMC.

16. TTpou3BOICTBO BaXHEHIITMX IMOJTMMEPHBIX MaTEPUAJIOB (KaydyK M pe3UHA).
JlaGoparopHnasi paéora

Tema 2. 3aKOHOMEPHOCTH M METOJIbl XUMHUYECKON TEXHOJIOTHH
1. PaBuoBecue B XTII. [Ipunuun Jle Hlatense. BnusitHue Ha paBHOBeCHE KOHIICHTPALIMH, JaBaeHus u T.
2. Cxopoctb XTII. KoncranTta ckopoctu Xumudeckoi peakiuu. Juddy3noHHbIA 1 KHHETHYECKAMA
koHTposib X TII. Kunernueckue kpusbie XTII paznuuHOro ruipoJMHAMUYECKOTO PEKUMA U KUHETUYECKOTO
THUIIA.
3. CriocoObI BBIpaXKeHUSI CKOPOCTH XUMHUKO-TEXHOJIOTUIECKOTO MPOIecCa B XUMUYECKOU TEXHOIOTUH.
OcHoBHbIE (PaKTOPBI, BIHUSIONINE HA CKOPOCTh XMMHUYECKHUX peakiuil. [[BuxkyIas cuiia nporecca, Criocoobl
€€ YBEJIIMUCHHUS.
4. CiocoObl yBETMUYEHHSI KOHCTAHTBI CKOPOCTHU PEaKIMH. YBEIUYEHUE TOBEPXHOCTH COPUKOCHOBEHHUS
pearupyromux ¢as.
5. MonenupoBanue XTII (110 paBeHCTBY OCHOBHBIX OTHOIICHUM, (PU3NIECKOE, MATEMAaTHIECKOE).
TpeboBanus, npeabABIsieMble K MATEMAaTUYECKUM MOJIEIISIM.
6. AIEKBaTHOCTh MaT€MAaTHYECKON MOJIeSIA. YPOBHH MareMaTU4eCKOro MOAEIMpoBaHusa. Moiesib 4acTUIIbI
C HEB3aMMOJICHCTBYIOIIUM SPOM (KBa3UTOMOTEHHAs).
7. MonenupoBaHHe TeTEPOreHHBIX IIPOILIECCOB Ha YPOBHE MaIoro oobeMa. Mojellb YaCTHIIBI C
HEB3aWMOJICUCTBYIOIINUM SIIPOM (TUMUTHUPYET BHEIIHSS U dy3us).

15
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8. MoaenupoBaHue TeTEePOTreHHbIX MPOIIECCOB Ha YPOBHE Masloro oobeMa. Moiesb YaCTHIIbI C
HEB3aUMOCHUCTBYIOIINM SAPOM (€CITU TUMHUTHPYET BHYTPEHHSS TUPPy3us HIU €CITU TUMUTUPYET
XUMHYECKasl pEaKLIns).

9. [TpuHuMMBI KNaccuPUKAMU XUMHUUYECKUX PEAaKTOPOB U PEKUMOB UX PaOOTHI.

Tema 3. IIpouecchl 1 annaparsl XUMHUYECKOTO IPOU3BOACTBA. MoOJEINPOBaHNE XUMUUYECKHUX IIPOLIECCOB U
anmnaparoB

1.  Croco0bl BEIpaXEHHSI CKOPOCTH XMMHUKO-TEXHOJIOTMYECKOTO MPOIiecca B XUMUIECKON TEXHOJIOTHH.
OcHoBHBIE (haKTOPHI, BIUSIONINE HA CKOPOCTh XUMHUYECKHUX peaknuii. JIBIKyIas cuiia mpouecca, Criocoobl
€€ yBEIMYCHHUS.

2.  Cnoco0Obl yBeIMYeHHUS KOHCTAHThI CKOPOCTH PEaKLUHU. YBEINYCHNE TTOBEPXHOCTH COIPUKOCHOBEHHUS
pearupyromux as.

3. IlpuHumms! knaccu(pUKauy XUMHYECKUX PEAKTOPOB U PEKUMOB UX PAOOTHI.

4. CymHocTh ¥ BUIbI KaTain3a. CyIHOCTh KaTaJIMTUYECKHUX MPOLECCOB. XapaAKTEPUCTUKHI
KaTaJau3aTopoB, TpeOOBaHUS K HUM U METOJbI UX IPUTOTOBICHUS.

5. OcHoBHbIE BUBI U pecypchl cbipbs. [IpuHImnb! kiaccudukauu coipbs. TpeboBaHus, NpeabsBisieMble
K CBIPbIO B XUMUYECKON MPOMBIIIEHHOCTH.
6. TumoBble anmaparsl, UCIOIb3yEeMbI€ B T€TEPOr€HHBIX KaTaTUTUYECKUX MpoIleccax.

Tema 4. Cbipbe XMMUYECKOW MPOMBIIIIIEHHOCTH.

1. CpaBHenue 3(h(heKTUBHOCTH MPOTOYHBIX PEAKTOPOB UCATFHOTO BBHITECHEHUS U MICAIBHOTO CMEIICHHS
JUIs1 IPOCTBIX HEOOPATUMBIX M CIOKHOMAPAIIICTBHBIX PEaKIIH.

2. Kackaz peakTopoB HealbHOrO CMelleHus. | paguueckuii MeTo]] pacyeTa 4ucia peakTopoB.

3. CpaBHenue 3¢HeKTHBHOCTH PabOTHI PEAKTOPOB € PA3IMYHBIM TEIUIOBBIM PEKUMOM. BBIBONI ypaBHEHUH
JUIS pacueTa KOHEUHOM TeMIiepaTrypbl B U30TEPMUYECKOM, aIna0aTHOM U MOJUTEPMHUUYECKOM pexUMaXx.
JluHus onTUMAaNBHBIX TEMIEPATYP.

4. CymHocTb ¥ BUbI Katanu3a. CylHOCTh KaTAIMTHYECKUX MTPOLECCOB. XapaKTEPUCTUKH KaTaJau3aTopoB,
TpeOOBaHUS K HUIM U METO/bI UX IPUTOTOBIICHHUS.

5. OcHOBHBIE BUJIBI U pecypcChl ChIpbs. [IpuHImne! kinaccudukanuu ceipbi. TpeGoBaHus, NpeabsBIsieMbIe K
CBIPBIO B XMMHUYECKOU NIPOMBILIIIECHHOCTH.

Tema 5. DHepreTuka XUMUYECKON MTPOMBIIIEHHOCTH. DHEPrOTEXHOJIOTHSI.
1. Obuiee ypaBHEHHE PeaKkTOpa ¢ UACATBHON CTPYKTYpPOH OTOKA B M30TEPMUUECKOM PEXHUME (BBIBON).
2. llepuonnueckuii peakrop uaeanbHoro cmemenus (PUC-IT). YpaBuenue peakropa, mpuMeHEHNE €ro IS
HeoOpaTtuMoit peakiuu 1-ro nmopsiaka (Beson).
3. Bunael sHepruu, npuMeHsieMble B XUMHUUECKHX MTPOU3BOACTBEHHBIX MPOLIECCax.
4. VIcTOYHUKY 3HEPTUH, IPUMEHSIEMbIE B XUMUYECKUX POU3BOJCTBEHHBIX MpOIIECCaX.

5. TlepBuuHble W BTOpUYHBIC dHEepreTuyeckue pecypcbl (BOP), kmaccudukanus BOP u manparnenus
UCIIOJb30BaHUSI.

Tema 6. Bona B XUMHUY€CKON TPOMBIIINIEHHOCTH.
1. TunoBele anmaparsl, UCIOJIb3YyEMbIE B TETEPOr€HHBIX KaTAIUTHYECKUX MpPOoLEccax.
2. TunoBble anmapatsl 17151 TPOBEICHUS T€TEPOreHHBIX HEKATATUTUYECKUX PEAKIIMA.
3. Buasl 1 UCTOYHUKH SHEPIUH, IPUMEHSIEMbIE B XUMUUYECKUX POU3BOACTBEHHBIX Iporeccax. [lepsuunsie
Y BTOpUYHBIC dHEepreTrueckue pecypcsl (BOP), knaccudukanus BOP u HanpaBieHus: HCMOIB30BaHUS.
4. DnekTpoMarHuTHOE oOoramieHue Ceipbs. DoTarus, Kak METO 000TalleHUs ChIPhsl. AKTHBATOPHI,
JIeTPeCcCopbl, PEryasTopsl cpenbl. Tepmuueckoe, Xumudeckoe odoramieHue, skctpakius. [lokazarenu
3¢ hEeKTUBHOCTH 0OOTAIIECHHS CHIPHSI.
5. Bona B xummueckoii npomebiiieHHocTd. Kinaccudukarws mpupoasbix Box. OCHOBHEIE MTOKa3aTeH
Ka4yecTBa BOJIbl. XUMUYECKHE, MEXaHUIECKUE, PU3UKO-XUMHUECKIE U OMOIOTHYEeCKUE METO/IbI OUHMCTKU
BOJI OT IPUPOTHBIX MpuMecel. JKecTKOCTh BOABI M METOJIbI OOPHOBI C HEM.
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Tewma 7. IIpon3BOACTBO CEPHOM KUCIOTHI.
1. Knaccudukanus MuHepaitbHbIX ynoOpeHuit. [lomyueHne a30THBIX (aMMHUAYHasl CEINTPA) M KaJTHHHBIX
YIOOpEHHUIA.
2.  ®ochopubie ynoOpenus. TexHoIOrH4IEeCKas cxema MPOU3BOJCTBA MPOCTOTO U TBOWHOTO
cynepdocdara.
3. OcHOBHbIE HaNpaBICHUs IPUMEHEHUS IEKTPOXUMUYECKUX MPOU3BOJCTB. DIIEKTPOJIN3 BOBI.

4. Tlomy4eHue XJI0pa U MIEIOYH IIEKTPOIM30M PacTBOpa XJIopuaa HaTpus. Pabora 31eKTpoau3epoB co
CTaJIbHBIM M PTYTHBIM KaTO/IaMHU.

5.  CeIpbe B AIIOMUHUEBON TPOMBIIIJICHHOCTH 1 TTOJIyYeHHE OKCH/Ia aJTFOMHHHS TI0 criocoOy baiiepa.
6. IIpou3BOACTBO ATIOMHUHUS SJIEKTPOXUMUYECKUM CIIOCOOOM.

Tema 8. TexHonorus cBsi3aHHOTO a30Ta. TexHonmorus coneit u ynoopeHuit

1. Metons! ¢pukcanmuu arMmocdeproro azota. [lonydenne ammuaka. [IpuHIIMNIIaIbHas U TEXHOIOTHYESCKAS
cxema. YCTpOWCTBO KOJIOHHBI CHHTE3a.

2. TexHonorus a30THOH KHCIOTHL. TEXHOJIOTHMYECKHE CXEMbl IPOM3BOJACTBA pa30aBICHHONW a30THOM
KHUCJIOTHI (TTpH aTMOC(EPHOM 1 TTOBBIIICHHOM JaBICHHUH ).

3. KoHuentpupoBaHue a3oTHOM KUCIOTHI. [loaydeHue KOHIIEHTPUPOBAHHOW A30THOW KHMCJIOTHI MPSIMBIM
CUHTE30M.

4. Knaccudukaruss MuHepadbHbIX ynoOpeHuid. [lomydeHue a30THBIX (aMMHUadHasl CENUTPA) U KAITHMHBIX
yI0OpeHuH.

Tema 9. DnexTpoxuMuueckue npousBoacTaa. Ilponssoactso xiaopa u menouu. IIpon3BoacTBo amoMUHUS.
1. ®ochopubie ynodbpenus. TexHOMOrH4IecKas cxema Mpou3BOCTBA IPOCTOTO U ABOMHOTO cynepdocdara.
2. OCHOBHBIE HaNPaBIEHUS IPUMEHEHUS JIEKTPOXUMUYECKUX MPOU3BOJCTB. DIIEKTPOJIU3 BOIBI.

3. Tlomydenue xyopa W IIEIOYM JIEKTPOIM30M PACTBOpa XJIOpUAA Harpus. Pabora aleKTpoiu3epoB co
CTaJIbHBIM M PTYTHBIM KaTO/IaMHU.

4. CpIpbe B aIIOMUHUEBOM MPOMBIIIJIEHHOCTH U TIOJyYeHHE OKCHIa aTFOMUHUS 110 criocoly batiepa.
5. IIpou3BOACTBO ATIOMHHHUS IEKTPOXUMHUYECKUM CIIOCOOOM.

TecrupoBanue

Tema 1. O0mue BOMPOCH XUMHYECKOH TEXHOIOTHH. BaskHEHTIIHE TEXHOIOTHYECKHUE TTOHSITHSL.
Tect
1. Coipvem 0n1a nonyuenusn cepHoil KUCI10Mbl AGIAACMCA:
(?) a3ot u BOZmOpON;
(?) cepoconep:kallire OpraHuueCKue COeTUHEHHUS;
(1) camopoaHas cepa win Cyab(OUIHBIE PYIbI, CYyIb(aTHBIC PYIbI;
(?) cepHucTas Kuciora.

2. Konmaxmmulii cnocoo nojiyuenus cepnoﬁ Kuciaomosl omjindaemcs om HUmMpO3IH020:

(1) mpu konTakTHOM OkucieHre SO2 B SO3 mpoBOAAT HA TBEPABIX KaTaiau3aTopax, MPH HUTPO3HOM - B
KaueCcTBe MePeHOCYMKa KUCIOPOAa UCIIONB3YIOT OKCUIBI a30Ta B KUAKOHN ¢ase;

(?) mpu HuTpo3zHom okucienne SO2 B SO3 mpoBOAAT Ha TBEPABIX KaTajau3aTopax, MPU KOHTAKTHOM - B
KauyeCcTBe MePeHOCYMKA KUCIOPOAa UCIIONB3YIOT OKCUIBI a30Ta B KUAKOHN ¢ase;

(?) npu KOHTAKTHOM CBIPbEM SIBIISIETCSL CAMOPOJIHAS cepa, IPU HUTPO3HOM — CYIb(QHIbl METAIIJIOB;
(?) IpH1 KOHTAKTHOM CBIPHEM SIBJIIETCS CEPHUCTAs KMCIIOTA, @ IPU HUTpo3HOM — H2S.

3. bawennasa cepnasa Kucioma omaudaemcs on KOHMaxKkmHolui:
(?) BBICOKHMM cOfiep’KaHUEM OKCHJIOB a30Ta M HU3KOH KOHIICHTPAIIUECH;



(?) BBICOKMM COZIEpKaHUEM OKCHUIOB a30Ta M BHICOKOM KOHILIEHTPALIUEH;
(!) HU3KUM conmepKaHUEM OKCHOB a30Ta U HU3KOW KOHIIEHTpAIUeH;
(?) HMU3KUM cOfiep’KaHUEM OKCHJIOB a30Ta M BHICOKOM KOHILICHTPALIUEH.

4. Monozuopamom nazvieaemcs:
(1) 100%-nas cepHasi KUCIIOTa;

(?) pacTBOp CEpHOI KHUCIIOTHI B BOAE;
(?) pactBop SO3 B cepHOI KHUCIIOTE;
(?) pactBop SO3 B BOzIE.

5. Peakyusn 4 FeS2 +1102 b 2Fe203 + 85§02 npomexaem:
(?) B MKI0OHE;

(!) B 00’KHUTOBOM TIEYH,

(?) B KOHTAKTHOM ammapare;

(?) B abcopbepe.

6. Oneymom nHaszvlieaemcs:

(?) 100%-nast cepHast KUCIIOTA;

(?) pacTBOp CepHOI KHUCIIOTHI B BOAE;
(1) pactBop SO3 B cepHOI KUCTIOTE;
(?) pactBop SO3 B BOzIE.

7. B 00xcuzosoii newu npoucxooum:

(?) okucnenne SO2 mo SO3;

()okucnenue cyab(pUIHBIX PYI;

(?) okHcIIeHHE CaMOPOTHOM CEPHI;

(?) okHCIIEHHE CEPHUCTOM KUCIIOTHI 10 CEPHOM C MOMOIIbIO OKCHIOB a30Ta.

8. B cyxom yuknone npoucxooum:

(7)Mexnay amektponaMu co3maetcs HampsikeHue B 60-80 ThICSY BOJIBT, HOHU3UPYIOIIEE BO3MYX, KOTOPBIMA
nepesaeT CBOM 3apsijl MPUMECSM, 3a CUET Yero MbUTMHKU MPUTATHBAIOTCS K 3JIEKTPOAAM;

(?) ra3 mpoxXoaUT CUCTEMY TOHKON OYHCTKH OT MPUMECEH, IMyTEeM MPOMBIBKH CEPHOM KHUCIOTON BBICOKOH
KOHIICHTpAIHH;

(?) okucieHne MUPUTA U APYTHX CYITb(UIOB;

(!) monm nmelcTBHMEM ULEHTPOOESKHOM CHIIBI BpAINAIOUIETOCS BHYTPEHHETO LMJIMHIpA TpyOble NPUMECH
OTOpaCHIBAIOTCS K CTEHKaM BHEIIHETO LIWIMHPA U OCENAI0T BHU3.

9. B snekmpogunvmpe npoucxooum:

(DMexay snexkTpopaMu cosfgaercst HanpsbkeHue B 60-80 ThICSY BOJIBT, MOHU3HUPYIOLIEE BO3AYX, KOTOPBIH
IepeJaeT CBOM 3apsij IPUMECSM, 3@ CUET YEro MBbUIMHKY IPUTATUBAIOTCS K 3JIEKTPOAAM;

(?) ra3 mpoXoAMT CUCTEMY TOHKON OYMCTKHM OT MPUMECEH, IyTEM IPOMBIBKU CEPHOM KHUCIOTOW BBICOKOM
KOHILIEHTpalWH;

(?) okucIeHHEe TUPHUTA U IPYTUX CYTb(PHIOB;

(?) mom neWcTBHEM IIEHTPOOESKHOM CHJIBI BPAIAIOIIETOCS BHYTPEHHETrO IWJIMHApPA TpyOble MpUMECH
OTOpaCHIBAIOTCS K CTEHKaM BHEIIHETO IWJIMHPA U OCEAI0T BHU3.

10. Oxucnenue oxcuoa cepol IV na meepoom kamanuzamope npoucxooum:
(?) B abcopbumonHo#t KomoHHe, karanmzarop A1203, 4500C;
(!) B koHTAaKTHOM anmnapare, kartaauzarop A1203, 4500C;
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(?) B KOHTAaKTHOM anmnapare, karaauzarop V205, 4500C;
(?) B abcopOumonHO# KooHHE, Karanuzarop V205, 4500C.

11. Abcopouyusn oxcuoa cepor VI npoucxooum:

(1) B abcopOrmonHOH KonoHHE, abcopOeHT - 98,3%-Has cepHasi KHCIIOTa;
(?) B kOHTaKTHOM armmnapare, abcopOeHT - 98,3%-Has cepHas KUCIIOTa;
(?) B KOHTaKTHOM amrmapare, abCOpOeHT - 4HcTas BOJa;

(?) B abcopOuroHHOM KoJIOHHE, abcopOeHT - 10%-Hasi cepHasi KUCIOTa.

Tema 2. 3aKOHOMEPHOCTH ¥ METOJIbl XUMUYECKON TEXHOJIOTHH
Tect
1. B npombinmieHHOCTH (hUKCaIuio aTMOC(EpPHOTO a30Ta MPEUMYIIIECTBEHHO OCYIIIECTRIISIIOT:
(?) umanamuaabeIM criocooom CaC2 + N2 [ CaCN2 + C;
(?) myroBeim crioco6om N2 + O2 [1 2NO;
() ammuagnbiM cioco6om N2 + 3H2 [ 2NH3;
(?) murpo3ubiM criocobom N2 + 3C12 [1 2NC13.

2. Peaknuro cMHTE3a aMMHaKa B MPOMBIIIIJICHHOCTH TIPOBOJIAT:

(?) T=1000°C, maBnenue 10-100 MIla, katanuszarop - Pt c mobaBkamu K20, A1203;

(1) T=450-550°C, naBnenne 10-100 MIIa, karanuzarop - Fe ¢ no6aBkamu K20, A1203;
(?) T=100°C, naBnenue 10-100 MIla, karanuzatop — V205 ¢ no6aBkamu K20, A1203;
(?) T=800°C, naBnenue 10-100 MIla, karanu3atop — cras Pt, Pd, Rh.

3. Bomopon u a30T /i MPOU3BOACTBA aMMHUAKa MOMyYaroT:

(1) xorBepcueit metana u CO u pa3aeneHreM BO3AyXa 3a CUET Pa3IMYHBIX TEMITEPATyp KUTICHUS €TO
COCTaBHBIX YaCTEH;

(?) paznmoskeHHEeM BOBI U PA3JIOKEHUEM HATpATa aMMOHHUS;

(?) nelicTBreM HATpUs HA BOAY U pa3/IeJICHUEM BO3/1yXa 3a CUET PA3IMUYHBIX TEMIIEPATYP KUIIECHUS €ro
COCTaBHBIX YacTeH;

! JI HHUCM MCTaH HHﬁTBHM WCIINTESH Ha HUTPaT aMMOHMUS.
?7) pa3noxkeHue €TaHa CUC €M OKHC (V) (S a aTr aMMO

4. ITapoBopsiHasi KOHBEPCHUS METaHa MPOUCXOINT:

(?) CH4 + H20 [ CO + 3H2 B npuCyTCTBUH TIJIATHHBI,
(?) CH4 + 502 [1 CO + 2H2 B puCyTCTBUY ILIATHHEI;
(1) CH4 + H20 [ CO + 3H2 B npucyTCTBUU HUKEIIS;
(?) CH4 + 502 [1 CO + 2H2 B pUCYyTCTBUU HHUKEIIS.

5. Ouuctky rasza s cuare3a ammuaka ot CO2 BenyT:

(?) moryomeHneM OKCHUIOM KaJlbITus;

(?) nomoeHueM pacTBOpaMy KHUCIIOT;

(?) moryomeHueM aMMHavYHBIMU pacTBopamu cosieid meau (1);
(!) morynolEeHNeM pacTBOpaMU ILET0UYEH.

6. Ouunctky rasza s cuare3a ammuaka ot CO BenyT:

(?) moryomeHneM OKCHUIOM KaJIbITus;

(?) nomomeHneM pacTBOpaMy KHUCIIOT;

(!) moromeHuEeM aMMHUAYHBIMK pacTBopamu cojeit meawn (I);
(?) nomoueHnEM pacTBOpaMU IIEJIOYEH.

7. O4ncTKa NPUPOIHOTO raza OT CEPHUCTHIX COETMHEHUH NPU CUHTE3€ aMMMaKa:



(!) cepoopranndeckue coenuHEHNsI TUAPUPYIOT, Jasee oopasyromuiics H2S ancopOupytoT TBepasIMu
IIOITTIOTUTCIIAMMU,

(?)cepooprannueckue coeAuHeHUs OKUcisAoT 1 H2S ancopOupytoT TBEpAbIMU MOIIOTUTENISMU;
(?)cepooprannyeckue coequHeHus ruapupytoT U H2S normamator pactBopamu coneit menu (I);
(?) cepooprannueckue coeAMHEeHNs ruapupyoT H2S nomamaror pacTBopamMu pacTBOpaMu ILET0UYEH.

8. KosmonHa cunTe3a aMmmuaxa:

(?) u3roToBNIEHA U3 CIIEIMAIIBHO 00pabOTaHHON XPOMOBO-BaHAIMEBOM CTAJIM U UMEET OJTHY CTCHKY
(!) m3roToBiIeHA U3 crielMaIbHO 00pabOTaHHON XPOMOBO-BAaHATUEBOM CTATM U UMEET JIBE CTEHKU;
(?) umeeT NMITMHIPUYECKYIO (GOPMY U OJTHY CTCHKY;

(?) m3roroBneHa U3 HU3KOYIIIEPOAUCTON CTATIU U UMEET JIBE CTEHKHU.

9. BI:IXOI[ aMMHaAKa 3a OAUH IMUKJI COCTABJIACT.
(?) 90%;

(?) 100%;

(?) 40-50%;

(1) 15-20%.

10. CeippeM a1 IPOM3BOACTBA A30THOM KUCIIOTHI CITyKar:
() aMmMmak, BO34yX M BOJA;

(?) a3ot, BomopoA 1 Boja;

(?) aMmMmaK, KUCIOPO U MIEI0Yb

(?) a3oT, BO31yX U BOJA.

11. KoHTakTHOE OKHCIIEHHE aMMHaKa Ha TUIaTUHE MPOTEKAET MO CXEMeE:
(?7)4NH3 + 402 [1 2N20 + 6H20;

(7)4NH3 + 302 [1 2N2 + 6H20;

(N4NH3 + 502 [1 4NO + 6H20;

(7)4NH3 + 702 [1 4NO2 + 6H20.

Tewma 3. [Iporecchl u anmnaparbl XMMUYECKOTO MPOU3BOACTBA. MoaeInpoBaHUE XUMUYECKUX MPOLIECCOB U

armaparoB
1. /Ina okucnenus ammuaka npu npou3e00cmee az0mHoil Kucionmsl RPUMEHAIOM KaAmaiuzamop:
(?) Pt ¢ mo6aBkamu K20, A1203;

(?) Fe ¢ nobaskamu K20, A1203;

(?) V205 ¢ nobasxkamu K20, A1203;

(1) cnnas Pt, Pd, Rh.

2. Oxkucnenue NO 0o NO2 npu npouzeoocmee a3omuoii KucJio0mul RpOmeKaem:

(?) mpu MOHMKEHUH TEMIIEPATyPhl C KaTAIM3aTOPOM I0JT aTMOC(HEPHBIM JTaBICHHEM;
(?) mpu MOBBILIIEHUN TEMITEPATypbl 0e3 KaTaau3aTopa Mo aTMOC(HEPHBIM JaBICHHEM;;
(?) mpu MOBBILLIEHUH TEMIIEPATYPhI C KaTaIU3aTOPOM MPU MOBBIIIICHHOM J1aBJICHUH;

(!) mpu MoHMKEHUU TeMIIEpaTypbl 0e3 KaTaau3aTopa Mo aTMOC(HEPHBIM JaBICHHEM.

3. Abcopoyuro Humpo3HIX 2a306 8 AGCOPOYUOHHOI KOIOHHE NPU NPOU3BOOCHEE A30MHOU KUC/IONbl
npou3eooam:

(?) uncroit BoJIOM;

(!) pacTBOpOM a30THOM KHUCIIOTHI;
(?) HUTpOOTIEYMOM;

(?) pacTBOpPOM COJIBI.
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4. B bawne wenounou abcopoyuu npu nPou3600cHee a30mHoll Kuciomasl 00pasyemcsa:
(!) HUTpAT U HUTPUT HATPUS;

(?) pazOaBieHHBIN pacTBOP a30THOM KUCIIOTHI;

(?) HuTpOONEYM;

(?) KOHIIEHTPUPOBAHHBIN PACTBOP a30THOM KUCIIOTHI.

5. Pazbasnennyro azommuyro Kuciony KOHUeHmpupyom:

(?) mpocThIM yrapuBaHUEM BOJBI;

(!) meperoHKoi B MPUCYTCTBUU CEPHOM KUCIOTHI WJIM HUTPATa IMHKA,
(?) pacTBOpsIst HUTPOOJIEYM B pa30aBICHHON a30THOW KUCIIOTE;

(?) meperoHkoil B IpUCYTCTBHH KapOOHATOB HATPHUS U KaJIbITUA.

6. Humpooneymom nazvieaemcs:

(?) 100%-nast a30THAs KUCIIOTA;

(?) pazOaBieHHBIN pacTBOP a30THOM KUCIIOTHI B BOJIE;

(1) pactBop NO2 B a30THOI1 KUCIOTE;

(?) KOHIIEHTPUPOBAHHBIN PACTBOP A30THOM KUCIIOTHI B BOJIE.

7. Ilpu nonyuenuu a3omuoil KUC10msl RPAMBIM CUHIMEIOM 6 000KUCIUmMEeTle NPOMeKAem PeaKkuus:
() NO + 2HNO3 « 3NO2 + H20 ;

(?) 4NH3 + 502 b 4NO + 6H20;

(?7) 2NO + 02 ® 2NO2;

(?7)2NO2 + H20 b HNO3 + HNO2.

8. B abcopoyuonnoit Kononne npu npou3eo0cmee a3omHoll KUCi0movl RPOUCXOOUN PEAKUUA:
(?) NO + 2HNO3 « 3NO2 + H20 ;

(?) 4NH3 + 502 b 4NO + 6H20;

(?) 2NO + 02 ® 2NO2;

(1)2NO2 + H20 b HNO3 + HNO2.

9. Munepanvuvimu yooopenus — Imo conu, cooepricaujue Heoodxooumole 0711 NUMAHUA PACMEHUL
2/1eMeHnbl:

(M P, S,K;
(7K, B, Na;
(MWK, N, P;
(?7) CI, Na, K.

10. Munepanvnsie yooopenus 6bInyCKarOnm co21acHO MpedoBaHuUAM:

(?) B mopo1kooOpa3HOM BHUE C COAEP>KaHUEM MUTATEIbHBIX A1eMEHTOB He MeHee 30%;
(!) B rpaHynIMpOBaHHOM BHJIE C COACPKAHUEM ITUTATENBHBIX AIEMEHTOB He MeHee 30%;

(?) B mopo1kooOpa3HOM BHUJE C COAEP>KaHUEM MUTATEIbHBIX AIEeMEHTOB He MeHee 90%;
(?) B rpaHyIMpOBaHHOM BHJIE C COJCPKAHUEM MHUTATEIbHBIX AIEMEHTOB He MeHee 90%.

11. Cvipvem 0151 npouzeoocmea cynepgpocpama sagnsemcesn:
(!) amaTuThr;

(?) GokcuTsr;

(?) HedenuHs;

(?) cUTBBUHMT.



Tema 4. Cpippe XUMHYECKON TPOMBIIIJIEHHOCTH.
1. ®opmyna npocmozo cynepghocghama:
(?) Ca5(PO4)3F;
(?) Ca(H2PO4)2;
(1) 3Ca(H2PO4)2x + 7CaS04;
(?) 7Ca(H2P0O4)2x + 3CaS0O4.

2. @opmyna 0soiinozo cynepdochama:
(?) Ca5(PO4)3F;

(?) Ca(H2PO4)2;

(1) 3Ca(H2PO4)2x + 7CaS04;

(?) 7Ca(H2P0O4)2x + 3CaS0O4.

3. IIpu npou3eoocmee npocmozo cynepghocghama na npouzeoocmeo nooarwom:
(?) pocdopuytro kucnory;

(!) cepHytO KHCIIOTY;

(?) constHyIO KUCTIOTY;

(?) a30THYIO KUCIIOTY.

4. Ilpu npou3zeoocmee 0801020 cynepghocpama npomexkaem peakyus:

(1) Ca5(PO4)3F + TH3PO4 + 4H20 b 5Ca(H2P0O4)2 + HF;

(?) Ca5(PO4)3F +5H2S04 b 5CaS0O4 + 3H3PO4 + HF +Q;

(?) 2Ca5(PO4)3F + 7TH2SO4 + 2H20 P 3Ca(H2P0O4)2 + 7CaSO4+ 2HF;

(?) Ca5(PO4)3F + 10HC1 b 5CaCl12 + 3H3PO4 + HF.

5. AMmuaunyio cenumpy 6 npOMbIULIEHHOCHU HOTYUAIOM:
(?) B3aumMozeHCTBUEM XJIOPUIa aMMOHUS M HUTpaTa cepedpa;
(!) HeHTpanM3anue a30THOM KUCIOTH aMMHUAKOM;

(?) meliTpanuzanuei a30THOM KUCIOTHI THIPOKCHUIIOM KaJIHs;
(?) HeliTpanu3anueit a30THON KUCIIOTHI THAPOKCHUIOM KaJIbITHSI.

6. Mouesuny 6 npomMvlULIEHHOCIU ROTYYAIOM:
(?) B3aumopeiictBueM xyopuaa ammonus u CO2;
(1) B3aumonerictBuem ammuaka u CO2;

(?) B3ammopeiictBueM ammuaka u CO;;
(?)B3aumopeiicTBueM a30THOM KuciaoThl 1 CO2.

7. Cotpbem 01 npou3600Ccmea KaauiHslX YOOOPEHULl CIIYHCUM:
(?) anatwur;

(?) 6okcuT;

(?) nedenun;

(!) cuIBUHUT.

8. Coipvem 012 npou3600cmea Memanona caysHcum:
(") cuntes —raz CO u H2;

(?) cunre3 —raz CO u H20;

(?) cuate3 —ra3z CO2 u H2;

(?) cunre3 —raz CO2 u H20.



9. Kamanuzamopom 011 npou3600Cmea MEemanona CayHcum:
(?) Pt ¢ mo6aBkamu K20, A1203;

(1) cmaB ZnO u Cr203;

(?) V205 ¢ nobasxkamu K20, A1203;

(?) crunas Pt, Pd, Rh.

10. Cunme3 memanona uoem no cxeue:
(1) CO +2H2 b CH3OH;

(?) CO2 +3H2 b CH30H + H20;

(?) 2CH4 + O2 b 2CH30OH;

(?) 2CO +4H20 P 2CH30H + O2.

11. B ¢punvmpe, npu npou3zeoocmee memanona, cmecy OUUUWAEmMcsa Om Kamaaiumu4ecKux 1008:
(!) cepHUCTBIX COEAMHEHUH, Maciia U KapOOHMIIA KEe3a;

(?) CO2 u a3ora;

(?) okcuOB a30Ta M BOJIBI;

(?) oxcunoB azora u CO2.

Tema 5. DHepreTuka XMMHUYECKOM MPOMBIIIJIEHHOCTH. DHEPrOTEXHOJIOTHSL.
1. U3 CO u H2 mepmoounamuyecku 603M0HCHO HOYUUND:
(?) ankaHbl, AJIKEHBI, alTbACTUIBI, KAPOOHOBHIE KUCIIOTHI;
(!) 6eH3uH 1 OEH30IT;
(?) Hedrb;
(?) aMMHaYHYIO CETTUTPY.

2. Dnekmponuzom 600HBIX PACMEOPOE MOMCHO ROTIYUUMD:

(?) akruBHBbIe HemeTasuhl (F2);

(?) aktTuBHbIe MeTaubl (Li, Na, K);

(?) anmroMuHMiA;

(!) HeOpraHnYecKkue BelleCcTBa, METaJIbl U HEKOTOpPhIe OpraHNYeCKHE BEIleCTRA.

3. Jnekmponu3z 600vl nposooam:
(?) B akKymynaTOpax;

(?) B 2JEKTPOIUTUYECKUX BaHHAX;
(!) B OUIONAPHBIX ANEKTPOIN3EPaAX;
(?) B rampBaHMYECKUX JIEMEHTAX.

4. Dnekmponu3s 600bl NPOBOOAM UCNONLIYA:

(?) AMCTUITUPOBAHHYIO BOLY;

(!) pazbaBieHHBIN pacTBOP MICTOYEH;

(?) KOHIIEHTPUPOBAHHBIN PACTBOP LIEIOUEH;

(?) paz0OaBieHHBIN PacTBOpP OPraHUYCCKHUX BEIIECTB.

5. Dnexmponu3z 600n020 pacmeopa xnopuoa Hampus nPOEOOAM :
(!) B tmadparMeHHOM 3JIEKTPOIIH3EPE CO CTATBHBIM KaTo0M;

(?) B tnadpparmMeHHOM 3JIEKTPOJIU3EPE CPTYTHBIM KaTOIOM;

(?) B OMIOJSIPHBIX ANEKTPOIHU3Epax;

(?) B amekTpoNM3Epe CO CTATBHBIM KaTooM 0e3 auadparMeol.
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6. B ouagppazmennom rnekmponuszepe co cCmaipbHoIM KAmMoOOM 6blOeNACHCA:
(1) xJ10p, BOAOPO/ M €NKUI HATD;
(?) Harpuii u xJ0p;
(?) xn0p, BOIOPO U HATPHA;
(?) xJ10p M enKuii HaTP.

7. B anekmponuszepe ¢ pmymnvim Kamooom 6e3 ouagpazmul evioenaemcs:
(?) x0p, BOOPO U €KUM HATD;

(!) Harpuii u xJop;

(?) xn0p, BOIOPO U HATPHA;

(?) x710p M enKuid HaTP.

8. B ouaghpazmennom snekmponuszepe co cmaibHulm Kamooom ouagdpazma neooxoouma:
(?) ns oTBO/IA XJIOpa M BOJIOPO/IA;

(!) mnst TOpMOXKEHUS TOOOUHBIX TIPOIECCOB;

(?) nst OTBO/A BBIZIETISIOMICHCS MIETI0YH;

(?) s mpeoTBpaIlieHHs] MPOTEKaHUs MPOLIecca B3aUMOJICHCTBHSI HATPHUS C BOJIOM.

9. AKKymynamopuvt Heo0xooumul:

(?) s HEoOpaTUMOTO MPEe0OPa30BaAHKSI XUMHUUECKOW SHEPTUH B DJIEKTPUIECKYIO;
(?) nnst o6parumoro npeoOpa3oBaHUS AEKTPUUECKON SHEPTHH B XMMUYECKYIO;
(1) mst o6parumoro mpeoOpa3oBaHUs XUMUYECKON YSHEPTHUHU B AIEKTPHUECKYIO;
(?) nnst HeoOpaTUMOro MpeodpazoBaHUS HEKTPUIECKON SHEPTHH B XUMUYECKYIO.

10. I'anveanuueckue rnemeHmsl HEOOXOOUMbBL:

() st HEOOpaTUMOro MpeoOpa30BaHUSI XUMUUYECKON YIHEPTHUHU B AIEKTPHUCCKYIO;
(?) nnst o6parumoro npeoOpa3oBaHUs AEKTPUUECKON SHEPTHUH B XMMUYECKYIO;
(?) nst oOparumoro npeoOpa3oBaHUsi XUMUUECKON YHEPTUHN B AIEKTPHUIECKYIO;
(?) nnst HeoOpaTUMOro NMpeodpazoBaHUS HEKTPUIECKON SHEPTHH B XUMUYECKYIO.

11. Kapoouennvie BMC cooepicam ¢ ocnoeHoul yenu:

(?)3BeHbs B BUIE aTOMOB YIVIEpO/Ia, YEPEaYIOIIHUECs ¢ aTOMaMH KUCJIOpO/ia, a30Ta, CEPBHI;
(!) 3BeHBs B BUJIE aTOMOB YITIEPO/A;

(?) He conmepxar yriaepoaa B OCHOBHOM 11ETIH;

(?) He comepxar KpeMHUS, KUCIIOPO/Ia B OCHOBHOM 1IETIH, HO COAEPKaT CEPY.

12. I'emepouennvie BMC cooepicam ¢ ocnoeHoil yenu:

(!) 3BeHbs B BHJIE aTOMOB yTJIEpPOAa, YePEAYIOLIUECs C aTOMaMU KHCIIOpO/ia, a30Ta, CEephl;
(?) 3BeHbsI B BUJI€ aTOMOB YITIEPO/a;

(?) He conmepxar yriaepoaa B OCHOBHOM 11ETIH;

(?) He comepxar KpeMHUSI, KUCIIOPO/Ia B OCHOBHOM 1IETIH, HO COAEPKAT CEPY.

Tema 6. Bona B XMMHUY€CKOM IPOMBIIIJIEHHOCTH.
1. Snemenmopzanuueckue BMC codeprycam 6 ocHo6HOI yenu:
(?) 3BeHb4 B BUJIE aTOMOB YIJIEPOAA, YEPEAYIOLIHUECS C ATOMAMH KUCJIOPO/ia, a30Ta, CEPHI;
(?) 3BeHBS B BUJEC aTOMOB YIJIEPO/a;
(!) He conmeprkar yrieposia B OCHOBHOM 1IEMH;
(?) He comepkaT KpeMHHUS, KUCIIOpO/ia B OCHOBHOM 1IETIH, HO COJEPKaT cepy.



2. llonumepuzayuonnvie BMC, ¢ omauuue om noiukoHOEeHCAUUOHHBIX:

(?) umyT 3a cUeT pa3pbiBa KPaTHBIX CBSA3CH C BBIJICJICHUEM HU3KOMOJICKYIISIPHBIX BEIIECTB;

(?) conmeprkar 3BeHbS B BUJIC aTOMOB YIJIEPO/Ia;

(?) comepxat 3BE€HbsI B BUJIE aTOMOB YIJIEPOa, YePEAYIOIMIHUECs C aTOMaMH KHUCIIOpO/Ia, a30Ta, CEPHI;
(!) mayT 3a cueT pa3phiBa KpaTHBIX CBsI3eii 0€3 BBIJEIICHNS HU3KOMOJICKYIISIPHBIX BEIICCTB.

3. B macce nonumepuzayus u noauKOHOCHCAYUA OCYULECMEIACMCA 8 RPOMbBLUUIEHHOCIU:
(?) B BOIHOI cpezie ¢ MOHOMEPOM B MIPHUCYTCTBUN HHUIIMATOPA, IMYJIBraTopa;
(?) B MIHEPTHOM PACTBOPHTEIIE;

(!) B peakMOHHBII cocyl MOAAaI0T MOHOMEP C MHUIMATOPOM M HArpeBaroT 10 HY)KHOW TemIepaTypbl
o0pa30BaHHUEM CIUIOIIHOTO 1IeJI0T0;

(?) B cycrieH3um.

4. B pacmeopax nonumepuzayus u noJUKOHOCHCAUUS OCYULECIEIAECMCA 6 RPOMBIUUTIEHHOCIU:
(?) B BO#HOI cpesie ¢ MOHOMEPOM B IIPUCYTCTBUM MHUIIUATOPA, SIMYJIBIaTOPa;

(!) B ”HEPTHOM PACTBOPUTEIIE;

(?) B peakIMOHHBII cocyl MONA0T MOHOMEpP C MHHUIIMATOPOM W HAarpeBaroT 10 HY)KHOM TeMIlepaTypbl
o0pa30BaHHUEM CIUIOIIHOTO 1IeJI0T0;

(?) B cycrieH3um.

5. B amynvcuu nonumepuszauusa u nOTUKOHOCHCAYUA OCYULECHEIACMCA 6 NPOMbIUUIEHHOCIU:
(!) B BOgHOM cpesie ¢ MOHOMEPOM B IPUCYTCTBUM MHULIMATOPA, IMYJIblaTopa;
(?) B MIHEPTHOM PacTBOPHUTEIIE;

(?) B peakMOHHBIA COCYyA MOAAIOT MOHOMEp C MHHMLMATOPOM M HArpeBaloT 1O HYXXHOH TeMIepaTyphbl
o0pa3oBaHKUEM CIUIOIIHOTO IIEJIOT0;

(?) B cycrieH3uH.

6. Ilnacmmaccel — cmecu, cocmoauwjue u3:

(?) IpUPOTHBIX M CHHTETUIECKUX CMOIT;

(!) TpUPOAHBIX M CHHTETHYECKUX CMOJI C JOOABKON HANOJHUTENCH U TIIaCTU(DUKATOPOB;
(?) xayuykoB ¢ 100aBKOI HAMMOIHUTENEH U TUIACTU(DUKATOPOB;

(?) HaromHUTENEH U TIACTU(UKATOPOB.

7. Tepmonnacmuunsle n1ACMMACCHl OMAUYAIOMCA O MEPMOPEAKMUGHBIX:
(!) orcyTcTBHEM peakLuii IpYU HAarpEBAaHUMY;
(?) oTCYyTCTBHEM HATIOJHUTENICH;

(? TEPMOILIACTUYHBIC 3TO MIOJINMEPU3AL[UOHHBIE IIJIaCTMACCHI, TEPMOPEAKTUBHBIE
IIOJINKOHJICHCALlUOHHBIE;

(?) conmeprkar 3BeHbS B BUJIC aTOMOB YIJIEpO/Ia.

8. Hanonnumenu npuoarom naacmmaccam:
(?) MIacCTUYHOCTH;

(!) IpOYHOCTH, TEPMOCTONKOCTD;

(?) yCTOMUHUBOCTH K OKHUCIICHUIO;

(?) MOHMXAIOT BSI3KOCTH, 3aTE€M MCIIAPSIOTCS.

9. Ilhacmugurxamopst npuoarom naacmmaccam:
(!) MIaCTUYHOCTB;

(?) IPOYHOCTH, TEPMOCTONKOCTB;

(?) yCTOMUHUBOCTH K OKHCIICHUIO;

(?) MOHMXAIOT BSI3KOCTH, 3aTE€M HCIIAPSIOTCS.



10. Pacmeopumenu npudarom niacmmaccam:
(?) IUTaCTUYHOCTE;

(?) mpoYHOCTH, TEPMOCTONKOCTH;

(?) yCTOHYMBOCTD K OKHCIICHHIO;

(!) mOHMKAIOT BA3KOCTh, 3aTEM HCTIAPSIFOTCSI.

11. Cmabunuzamopsl npuoarom naacmmaccam:
(?) IUTaCTUYHOCTE;

(?) mpoYHOCTH, TEPMOCTONKOCTH;

(!) yCTOMYMBOCTD K OKUCIICHHIO;

(?) moOHMXKAIOT BA3KOCThH, 3aTEM UCIIAPSIOTCS.

Tewma 7. [Ipon3BOACTBO CEPHOM KUCIOTHI.
1. IThacmmaccwt noayyarom na ocnose:
(?) sTneHa, mponuieHa, CTUPOJIA;
(!) monuATUIIEHA, MOJIUIPOINUIIEHA, TTOJTUCTUPOIIA;
(?) xay4yKoB;
(?) pe3un.

2. Pealcmm noaumepusayuu ImujieHa npu 6blCOKOM oagieHuu npomekaem no:

(?) “”OHHOMY MEXaHU3MY;

(?) aK30TEpMUUECKOMY MEXaHU3MY;

(!) memHOMY pagMKaIbHOMY MEXaHU3MY
(?) MexaHU3MY peaKIH Pa3JIoKECHHUS.

3. IlIpu npou3eoocmee ymunena npuUMeHAIOM NPUHUUN:
(?) aBTOMaTHU3aIUy;

(?) TeruiooOMeHa;

(?) mpoTHBOTOKA;

(!) uupkynasAIUU.

4. Kayuyku — amo

(?) HEPMACTUYHBIE TTOJIUMEPHI C TUHEHHBIM CTPOCHHUEM;

(!) BBICOKO2MAaCTUYHBIE IOJTUMEPHI C TUHENHBIM CTPOEHUEM;

(?) BBICOKORIACTUYHBIE [TOJUMEPHI C PA3BETBIEHHBIM CTPOCHUEM;
(?) HEaMacTHUUHBIE TIOMMEPHI C Pa3BETBICHHBIM CTPOCHUEM.

5. H3onpenoeswlit Kayuyk umeem cmpoenue:
(?) [-CH2-C(F)=CH-CH2]n;

(?) [-CH2-CH=CH-CH2]n;

(1) [-CH2-C(CH3)=CH-CH2]n

(?) [-CH2-C(C1)=CH-CH2]n.

6. Bymaouenoewtii Kayuyk umeem cmpoenue:
(1) [-CH2-CH=CH-CH2]n;

(?) [-CH2-C(F)=CH-CH2]n;

(?) [-CH2-C(CH3)=CH-CH2]n;

(?) [FCH2-C(C1)=CH-CH2]n.
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7. Bymaouen-cmupononulit Kayyyk noayuarom:

(?) nonnoit cononumepmzarueit cmecu 30% Oyraguena u 70% ctupona;

(?) panukanpHOI cononumepuzanueit cmecu 30% Oytanuena u 70% crupona;
(!) pamukanpHOU comonmumMepu3arueit cmecu 70% Oyramuena u 30% crupona;
(?) nonnoit cononumepuzanueit cmecu 70% Oyraauena u 30% ctupona.

8. Kayuyku umerom nedocmamiu:

(!) npu HU3KKMX TeMIepaTypax OHU XPYIKH, IPU BBICOKUX CTAHOBATCS JIUINKUMU;
(?) npu BBICOKMX TEMIIEpATypax OHHU XPYNKH, IPU HU3KUX CTAHOBATCS JIUIKUMM;
(?) OHM HEPTACTUYHBI;

(?) OBICTPO OKHUCISIOTCS HA BO3IYXE.

9. IIpouecc npespawjenus KayuyKka ¢ pe3ury Ha3vl6aAemcs:
(?) nmonumepuzanue;

(!) BynkaHU3aIMEH;

(?) SMynBrUpPOBAHUEM;

(?) MHUIMMPOBAHUEM.

10. Bynkanusupyrouwjue eeujecmea:

(?) pacTBOPSIIOT MaKpOMOJIEKYJIbI KaydyKa;
(!) clmuBarOT MaKpOMOJIEKYIIBI Kay4dyKa;

(?) OKMCIISIFOT MAKpOMOJIEKYJIbI KayuyKa;

(?) yBenmuIMBaIOT MaKpOMOJIEKYJIbI KaydyKa.

11. Cotpvem 0151 npou3600CmMea UyZyHa CaysHcum:
(?) CUTBBUHUT U KapHAJLIIUT;

(?) GoKCUTHI 1 HEDETUHBI,

(?) cynbduabl METaNIOB U MPUPOIHBIH ra3;

(1) xene3HbIe pyabl, (HIIOCH, KOKC.

Tema 8. TexHOIOTHSI CBA3aHHOTO a30Ta. TeXHOIOTHSI COICH U yI0OpeHUIA
1. 9yzyn evinnasnarom:
(?) B KOHBepTOpaXx;
(?) B MapTEHOBCKHX I€Yax;
(!) B momHax;
(?) B aBTOKJIaBaX.

2. B 0omennoit neuu paznuuarom ciedyrouwjue yacmu:

(?) xonomHUK, TPYOY, pacmap, BEITPEOHOM armapar, TOpH;

(!) KoNOUIHUK, IAXTY, pacnap, 3alJIe4UKH, FOPH;

(?) maxry, pacmnap, 3arieduku, OyHKep;

(?) KOJIOIIHUK, IIaXTY, TPOAYBHOM ammapar, 3areqyiKu, OyHKep.

3. OcHo6HOIUI Xumuyeckuil npouecc 6 0OMHe:
(?) monmMKOHEHCAIINS,

(?) monumepuzanus;

(?) oxucnenue;

(!) BoccraHoBneHUeE.



4. IIpu npouzeoocmee uyzyna npuMeHAIOM NPUHYUN:
(?) aBTOMaTH3AINH;

(?) TrermmooOMeHa;

(?) mpoTuBOTOKA;

(1) mupKkyasAIAA.

5. B cocmag uyzyna éxooum:
(?) Fe,Ca,C, N, P;
() Fe, Si, C, Mn, P;
(?) Fe, Si, S, Mn, P;
(?) Fe, Si, C, Mg, P.

6. K yeemuvim memannam omHocames:
(1) Bce meramel, kpome Fe, Mn, Cr;

(?) Fe, Mn, Cu;

(?) Bce metamsl, kpome Fe;

(?) Bce metamibl, kpome Fe, Mn, Cu.

7. U3 neckono0euicno20 wiiaka noayuarom:
(?) Huuero;

(?) cranp;

(1) uemenT;

(?) kupmuy.

8. Coipvem 012 npouseoocmea cmanu cayyncum:
(?) sxene3Hble pybl, (IIOCHI, KOKC;

(?) »xene3o u yriaepos;

(1) ayryn;

(?) CUITBBUHUT W KapHAJLJTHUT.

9. OcHo6HOIl XumuuecKuil nPoyecc npu NPOU3B00CHIEe CIAIU:
(?) monmuKOHEHCAITHS;

(?) monumepwu3anus;

(!) oxucnenue;

(?) BoccTaHOBIICHHE.

10. Kucnopoono-KoneepmopHsim cROCOOOM CIATIb GbINIABIACHICA:
(?) cyTku;

(?) 6 gacos;

(1) 15-30 munyT;

(?) 12 gacos.

11. Mapmenosckum cnocooom cmanb 6bINAAGIACMCA:
(?) cyTkuy;

(1) 6 yacos;

(?) 15 munyT;

(?) 12 gacos.
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Tema 9. DnexTpoxummuyeckue npouspoacTra. [Ipon3BoacTBo xnopa u menoyu. [Ipon3BoaCTBO aTIOMUHHUSL.
1. IIpu mapmenosckom cnocoode 6bIN1a8KU CIMAIU MEN10 NOYYAIOm:
(?) okucIeHHEM UyTYyHa;
(!) okHcIEeHHNEM TOTUINBA,
(?) oxuCIeHHEM CTaNH;
(?) 3a cueTr mpoITyCKaHMs TOKA.

2. Ilpu KucnopooHo-KoHEePMOPHOM CROCOOE GbINIABKU CIATU MENJI0 NOJIYUAIONm:
(!) oxucieHueM UyryHa;

(?) okucIIeHHEeM TOTUIHBA;

(?) oxucIeHHEM CTaNH;

(?) 3a cueTr mpoITyCKaHMs TOKA.

3. Dnekmpuueckue 0y206vle neuu npuMeHAIOm 01 NOAYYEHUA CIATU:
(?) oxucieHrEeM 4yTryHa KUCIOPOJOM BO3IYXa;

(?) BOCCTaHOBIIGHHEM OKCHIOB JKeJie3a;

(?) BoccTaHOBIIEHUEM OKCHJIOB JKeJie3a 3a CUET MPOIMTYCKaHUs TOKA;

(!) okuceHneM YyryHa 3a CUeT MPOMYyCKaHUs TOKa.

4. Cotpvem 014 nosyyeHus aTiOMUHUA CTIYHCUM:
(?) CUTBBUHHT M KApHAJUINT;

(!) 6oKCUTHI U HE(PEITUHBI;

(?) cynbduabl METaNIOB U MPUPOIHBIH ra3;

(?) »xene3Hble pyabl, (PIIOCH, KOKC.

5. Anromunuit nonyuarom:

(1) anexrponuzom A1203 B kpuoauTeE;

(?) anexTponuzom pacmiaBa A1203;

(?) BoccranosnenneM A 1203 Bogopoaom;
(?)BocctanoBienneMm A 1203 yriiepomom.

6. I'nunozem nonyuaiom:

(?) pnexkTponu3oM OOKCHTOB;

(?) Mo MOKpOMY IIEIIOYHOMY CTIOCOOY M3 CHJILBHHUTA,;
(!) Mo MOKpOMY IIEIOYHOMY CIIOCOOY M3 OOKCUTOB;
(?) PMEKTPOIU30M KapHAJUIUTA.

7. Dnekmponu3s 2nuno3ema npoeooam:
(?) mpu 20000C;

(1) mpu 10000C;

(?) mpu 30000C;

(?) mpu 5000C.

8. IIpouzeoocmeo aniomunua cmpoam:
(?) BONm3u ASC;

(1) BOmm3u I'9C;

(?) BOMM3HM UCTOUHUKOB CHIPHS;

(?) Bce paBHoO T7I€.



9. AH00 npu npouzeoocmee aIOMUHUA COENAH U3:
(?) xenesa;

(!) xokca;

(?) cienMaIbHOTO KapOIPOYHOTO CIIIABa;

(?) amomMuHMS.

10. Pacmeopumenem 2nunozema npu npouzeoocmee Al cayncum:
(?) xauHUT;

(?) kapHaILIUT;

(!) xpuonur;

(?) cUNTBEBUHMUT.

11. Coipvem 013 cunmesa yKCycHOU KUCIOMbL CTIYHCUM:
(?) oTunen;

(?) aTan;

(1) xkapOua KambITHs;

(7) COun H2.

12. Ykcycuytro kuciomy nonyuarom:
(?) B KOHBEpTOpE;

(!) B 1yroBoii anekTpomneyu;

(?) B aBTOKJIaBE;

(?) B MapTEHOBCKOI1 meyn.

4.3 IIpomexxyTouHast aTTeCTaIMs 110 AUCIUIUIMHE MPOBOIUTCS B popMe 3adeTa

Tunosbie Bonpocsl 3auera (ITK-6)
1. IIpoMBbINIICHHBIE CIIOCOOBI TOMYYEHHSI BOIOPOA, KUCIOPOAA, TAIIOTEHOB.
2. IIpombimnenHas nepepaboTka BO3ayXa.
3. IIpon3BOACTBO CEPHOI KUCIIOTHI.
4. TIpo6rema cBsi3aHHOTO a30Ta. [I[pOM3BOACTBO aMMHUaKa U €ro UCIOJIb30BaHHE.
5. IIpon3BOACTBO a30THOM KHUCIIOTHI U €€ COJIEH.
6. [IponzBoactro (ocdopa u pochopHOI KUCTOTHI.
7. Ilpou3BOACTBO MUHEPATIBHBIX YIOOPEHUH.
8. DIIEKTPOXUMHUYECKHUE TTPOU3BOJICTBA.
9. [lepepaboTka IpUPOTHOTO Ta3a, HepTH U yIs.
10. ITpor3BOACTBO BaKHEUIIMX YITIEBOAOPOAHBIX COCTUHEHUH.

Tunosble 3aganusa 1 3adera (IIK-6)
1. Coneprxkanuie v 3a1a41 XUMHUYECKOU TEXHOJIOTHUU.

2. AcTopusi CTaHOBIICHUSI XUMHUUYECKOM TEXHOJIOTHH Kak HayKu. OCHOBHBIE TEHACHIIUA Pa3BUTHS
COBPEMEHHON XMMUYECKOW MPOMBIIIIECHHOCTH.

1.  Xwumuko-texnomornueckuit mpouecc (XTII). Knaccudukanus XTII. OcHoBHBIE
TEXHUKO-3KOHOMHUYECKHUE TTOKa3aTeNH (CTeNeHb MPEBPAIICHNUS, BBIXO/] POAYKTA, CEJICKTUBHOCTb,
MIPOU3BOUTEIHHOCTH PAaOOTHI alnapara, MHTEHCUBHOCTh M MOIITHOCTB ).

2. Marepuansubiii 1 sHepretuueckuii 6anancsl XTII. Hepszka 6ananca.
3.  PaBnoBecue B XTII. [Tpunuun Jle lllatense. Biusinue Ha paBHOBECHE KOHIIEHTPALIMH, 1aBieHus U T.
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4.  Cxopocts XTII. KorcranTta ckopocTu XuMudeckoi peakuuu. Juddy3noHHbIN 1 KHHETUYECKUI
koHTpoab XTII. Kunernueckue kpusbie XTII pa3nnyHOro ruipoOAMHaAMUYECKOTO PEKUMA U KHHETHYECKOTO
THUIIA.
5. CnocoOsbl BbIpa)Xe€HUsI CKOPOCTH XMMHUKO-TEXHOIOTMYECKOTO MPOLECCa B XUMUYECKON TEXHOIOTUH.
OcHOBHBIE (PaKTOPBI, BIUSIONINE HA CKOPOCTh XUMUUECKUX PEAKIMA. J[BxKyIIas cuiia npouecca, cnocoosl
€€ YBEIMYCHUS.
6.  CnocoObl yBenTUYEHUSI KOHCTAHTBI CKOPOCTH PEAKIMU. YBEIMUCHHE TOBEPXHOCTH COMTPUKOCHOBEHHS
pearupyromux as.
7. IlpuHUMIBI KJIacCU(UKAMH XUMUYECKUX PEAKTOPOB U PEKUMOB HX PaOOTHI.
8.  CymHocTb 1 BUAbI KaTanu3a. CyIHOCTh KaTAIUTHYECKUX MPOILIECCOB. XapaKTEPUCTUKU
KaTaJln3aTopoB, TPEOOBAHUS K HUM U METO/Jbl UX IPUTOTOBIICHHS.

4.4. Illkana orieHMBaHMsI IPOMEXKYTOUYHOU aTTECTALIUU

Jeckpuntops! (ypOBHN) — OCHOBHBIC PU3HAKKA OCBOCHUS (TIOKa3aTEIH

Onenka Kommnerenriu
TIOCTYOKCHHSI pe3YJIbTaTa)

I1K-6 JIeMOHCTPUPYET BBICOKMI YPOBEHb 3HAHMM DPA3[eiioB XUMHUYECKOU
TEXHOJIOTHUH.
WHTepnpeTHpyeT 3KCIEPUMEHTANbHBIE PEe3yNbTaThl J1aO0paTOPHBIX
UCCIIEOBAHUM TEXHOJOTMYECKUX IPO-LIECCOB HA OCHOBE 3HAHUM
TEOPETUYECKUX 3aKOHOMEP-HOCTEN XUMUYECKOU TEXHOJIOTUH,
«3aUTEHO» IIpenymaraer 1 OOOCHOBBIBaE€T psAA  METONOB  NPOBEAC-HUS
(50 - 100 6amnoB) HKCIIEPUMEHTA [0 XHMHUYECKOH TEXHOJOTMH M  Pa3-JTHYHBIM
TEXHOJIOTHYECKUM ITPOLIECCAM.
OTBeT NOCTPOEH JIOTMYHO, MaTepuaj M3jaraercs 4YeTKO, SCHO,
XOpOILIUM  S3BIKOM, apryMeHTHpoBaHO. Ha Bompocsl oTBedaer
KpaTKO, apryMEHTHPOBAHO, YBEPEH-HO, IO CyLIECTBY. TBOpYECKH
MIOAXOAMT K PELICHHUIO 3a-1a4

I1IK-6 JleMoHCTpHUpyeT CinaOblii  ypOBEHb 3HAaHMKA (PYHIAMEHTAIBHBIX
pa3nenoB  XMMHUYECKOW TexHoiormu. He MOoXeT BBIICITUTH
MEXTUCIUTUTHHAPHBIC CBS3H

He MoxeT WHTEpHpeTupoBarh M OOOOMIUTH SKCIICPUMEH-TAIBHBIC
PE3YIIBTAThI IO TEXHOJIOTHYECKUM IPOIIeccaM

«HE 3aYTCHOY»
(0 - 49 6amnoB)

5. MeTonnueckue ykazaHusi AJisi 00y4aOIIUXCS 10 OCBOCHUIO M CHUILTHHBI (MOLYJIs)

5.1 MeTtoandeckue yka3aHus 110 OPTaHU3aIMN CaAMOCTOSTEIBbHOM PadO0ThI 00YUYaIOIIUXCSI:

[Ipuctynas K W3yYeHUIO TUCIUIUIMHBI, B MEPBYIO Odepelb OOydaromuMcsi HEOOXOAMMO O3HAKOMHUTHCS
comepxaHueMm paboueil mporpammbl nuctuiumabl (PIT[]), xotopas ompexaenser copepxaHue, o0beMm, a
TaKKe TMOPSAIOK U3YUCHHsI U MTPETIOaBaHus yIeOHOM TUCIUIUINHEL, €€ pa3/iena, YacTu.

J171 caMOCTOSATENbHOM paboThl BaKHOE 3HaYEHHE UMEIOT paszeibl «O0beM U collepskaHne AUCIUTITMHBD),
«YuebHo-MeTonyeckoe U nHGOpMAIIMOHHOE 00ecieyeHIe TUCIUIUIUHBD U «MaTtepruaabHO-TEXHUYECKOe
obecrnieueHre JUCITUTUIMHBI, TpOrpaMMHOE obecreueHue, MpodecCuoHaIbHbIC Oa3bl TaHHBIX U
MH(OPMAIIMOHHBIE CIIPABOYHBIE CUCTEMBI».

B pazmene «O0veM u copepkaHHE AMCUUIUIMHBDY YKa3bIBAIOTCS BCE pas3leibl M TEMbl H3ydaeMoi
JTUCLMIUTMHBL, @ TAKXKE BUJIbI 3aHATHI U TUTAHUPYEMBI 00BEM B aKaJIeMUYECKHUX Yacax.

B pasgene «YdeOHo-meTomuueckoe U HH(POpMaLMOHHOE oOecledyeHrne AMCHUIUIMHBDY — yKa3aHa
peKoMeHayeMasi OCHOBHAs U IONOJIHUTENbHAS JINTEpaTypa.

B paznmene «MarepuanbHO-TeXHUYECKOE OOeCIeueHue JTUCIUIUIMHBL, TMPOrpaMMHOE oOecreueHue,
npodeccuoHanbHble 0a3bl JaHHBIX U HWH(GOPMAIMOHHBIE CIPAaBOYHBIE CHCTEMBD» COACPKHUTCS IEepeueHb
npodeccruoHanbHbIX 0a3 JaHHBIX U MHQOPMALIMOHHBIX CIIPABOYHBIX CHCTEM, HEOOXOIHUMBIX AJII OCBOCHHUS
JTUCIUIUTAHBL.

5.2 PexomeHnanuu o0y4aronumMcs o padore ¢ TEOpeTUYeCKUMU MaTepuaiaMy Mo TUCIUIUINHE

[Tpu u3ydeHnn 1 mpopadbOTKe TEOPETUICCKOTO MaTepraia HeOOXOaUMO:



- IPOCMOTPETH €1lIe pa3 npe3eHTaluo Jekuu B cucteMe MOODLe, noBTOpUTh 3aKOHCIIEKTUPOBaHHBIN Ha
JEKUMOHHOM 3aHATUM MaTepual M JOMNOJIHUTh €ro € YYE€TOM PEKOMEHJOBAHHOM IOMOJIHUTEIbHOU
JIUTEPATYPBL;

- IIPA CAMOCTOATEIbHOM M3Y4YEHHH TEOPETUYECKON TEMBI CAEIaTh KOHCIIEKT, HCIOJIb3Yysl PEKOMEHIOBAHHbIE
B PITJI ucrounuku, npogeccuoHanbHble 0a3bl JaHHBIX U HHPOPMALMOHHBIE CIIPAaBOYHBIE CUCTEMBI:

- OTBETUTD Ha BOIIPOCHI JIsI CAMOCTOATEIILHON pabOoThI, TIO TeMe MpecTaBieHHbIe B myHKTe 3.2 PIT/I.

- [P IOATOTOBKE K TEKYIIEMY KOHTPOJIIO HCIIOIb30BaTh MaTepuaiibl (hoHa oreHouHbIX cpencts (POC).
5.3 Pexomenmanuu mo paboTe ¢ Hay9HOU U y4eOHOM JIUTepaTypoit

PabGoTa ¢ OCHOBHOM M JONOJIHMUTENBHOM JHMTEPAaTYpOl SBISETCS IIaBHOM (POpMOI caMOCTOATENbHOM
paboThl M HEoOXOoOMMa MPH MOATOTOBKE K YCTHOMY ONpPOCY Ha CEMUHAPCKUX 3aHATHAX, K Jebartam,
TECTHUPOBAHHUIO, 3Kk3aMeHy. OHa BKIIOYaeT MpopabOTKy JIEKIMOHHOTO MaTephalia M pPEeKOMEHIOBAHHBIX
HCTOYHHMKOB U JINTEPATYPHI 110 TEMATHKE JIEKLIUH.

KoHCHeKT JIeKInu JOJKEeH coliepKaTh peepaTuBHYIO 3alIUCh OCHOBHBIX BOIPOCOB JICKIIUH, B TOM YHUCIIE C
ornopoii Ha pa3MmeneHHble B cucteme MOODLe mpe3eHTany, OCHOBHBIX MCTOYHUKOB M JIUTEPATYpPhl IO
TeMaM, BBIBOJBI MO KaXAOMY Bompocy. KOHCIeKT MOXKeT OBITh BBITIONHEH B paMKax pacliedyaTKd BbIIa4uH
Mpe3eHTAlUi JIEKIUH WM B OTACNIbHOW TeTpaau mo mpeamery. OH JOKEH ObITh aKKypaTHBIM, XOPOIIO
YUTAaEMBbIM, HE COAEPIKaTh HE OTHOCALIYIOCS K TeMe HH(POPMAITUIO HITH PUCYHKH.

KoHcnieKkThl HayyHOW JHUTEparypbl NMPU CaMOCTOSATENbHOM IOATOTOBKE K 3aHATHUAM JOJDKHBI CONEPIKaTh
OTBETHl HA KaX/bli TOCTAaBICHHBIH B TEME BONPOC, MMETh CCHUIKY Ha HCTOYHHK WH(POpPMALUU C
00s13aTeNbHBIM YKa3aHUEM aBTOpAa, HAa3BaHMS W TOJa HU3AAHUS HCIOJNb3YeMOH HaydyHOW JHMTEpaTyphl.
KoHcniekT MoOXeT ObITh ONOpPHBIM (COAEpXkAaTh JIUIIb OCHOBHBIC KIIIOUYEBbIC MO3MIMHU), HO TPH 3TOM
MO3BOJISIIOIMM  JIaTh TIOJIHBIA OTBET IO BOINPOCY, MOXET ObITh MOAPOOHBIM. OO0beM KOHCHEKTa
OIIPENIETSAETCS CAMUM CTYIACHTOM.

B nporecce paboThl ¢ OCHOBHOM U JOTIOTHUTEIIBHON JTUTEPATYPOH CTYICHT MOXKET:

- JenaTh 3allUCU IO XOAy 4YTE€HHS B BMJIE NPOCTOr0 WIM Pa3BEPHYTOro IIaHa (co31aBaTh IEPEUYEHb
OCHOBHBIX BOIIPOCOB, PACCMOTPEHHBIX B UCTOYHHKE);

- COCTaBJATH Te3HUCHl (LMTHpOBaHHE HauOoOJee BAKHBIX MECT CTaTbu MJIM MOHOTpaduu, KOPOTKOE
U3JI0KEHUE OCHOBHBIX MBICJIEH aBTOpA);

- TOTOBUTH aHHOTAIMH (KpaTKoe 0000I1eHe OCHOBHBIX BOIIPOCOB PabOTHhI);

- CO3/1aBaTh KOHCIIEKTHI (Pa3BEPHYTHIC TE3UCHI).

5.4. PexoMeH1a1tuy MO NOATOTOBKE K OTAENIBHBIM 33aHUAM TEKYIIETO KOHTPOJISA

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

YCTHBIA OMpOC MOXKET TMPUMEHATHCS B pa3audHbIX (Qopmax: (QpoHTaIbHBIN, WHIWBUIYAIBHBIN,
KOMOMHUPOBaHHbII. OCHOBHBIE Kau€CTBA YCTHOTO OTBETA MOJUIEXKAILETO OLICHKE:

- IPaBUJIBHOCTB OTBETA IO CONEPIKAHHUIO;

- IOJTHOTA U TIIyOuHa OTBETA;

- CO3HATEJIBHOCTh OTBETA;

- JIOTHKA U3JI0KEHUS MaTepuaa;

- PallMOHAIILHOCTD MCIIOJIb30BAHHBIX IIPUEMOB U CIIOCOOOB PELIEHUs OCTABICHHON yueOHOil 3a1auy;

- CBOEBPEMEHHOCTh M 3((EKTUBHOCTH MCIIOIB30BAHUS HATNISIHBIX MOCOOMHA M TEXHUYECKUX CPEICTB IPH
OTBETE;

- HCII0JIb30BAaHUE JIONIOJHUTEIBHOTO MaTepraa;

- PalIMOHAJILHOCTb HUCIIOJIBb30BaHUS BPEMEHH, OTBEJCHHOIO Ha 3a/laHNE.

YCTHBIM OIIPOC MOXKET CONPOBOXKAATHCS IMPE3ECHTALUEH, KOTOpas IMOATOTaBIMBAECTCA IO OAHOMY U3
BOIIPOCOB MPAKTHUYECKOTO 3aHATUSA. [Ipy BRICTYIUIEHHH ¢ Mpe3eHTalnueld 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. Konmaypos B.I1., Anexcanapos B.W., Apremo A.B. O0mas xumMudeckass TEXHOJIOTUSA : Y4el. mocodue
1151 By30B. - M.: Akagemus, 2005. - 333 c.

2. 3akreiim A.1O. O0mas xuMrudeckasi TEXHOJIOTHS: BBEJICHUE B MOJICIMPOBAHUE XMMHUKO-TEXHOJIOTHYECKUX
mporeccoB : ydeOHoe mocobue. - Mocksa: Jloroc, 2017. - 304 c. - Tekcr : anexrponnsii // DbC

«KoHCynbTaHT CTyIEHTA BYy3a u Me€JIBy3a [caitT]. - URL:
https://www.studentlibrary.ru/book/ISBN9785987044971.html

6.2 JlonosHUTENBHAS IUTEpPATYpA:

1. bepnaukuit II.H.,, Mamua A.B. COopHuk 3amad mo oOmel xumudeckod TexHomoruu.U.111
y4eb.1mocodue s cTya.XuM.pak-ToB yH-TOB. - Tam60B: U3a-Bo TI'Y um.I'P.JlepxkaBuna, 2008. - 34c.

2. benomnseroB A.B., beckoB C.JI., KimtounukoB H.I. Xumudeckas TeXHONOTHS : y4eOHHMK. - 4-¢ W3,
nepepad.. - M.: [Ipoceemenne, 1976. - 319 c.

3. Comomosa H. JI., XanukoBa [I. A. Xumudeckass TEXHOJOTHs NepepadOTKM HePTH W raza : ydyeOHOe
nocobue. - Kazanp: Kazanckuii HaydHO-MCCIeOBaTeIbCKUN TexHoMornueckuii yausepcurer (KHUTY),

2012. - 122 c. - Tekcr : snexrponnsiii // OBC «YHuBepcurerckas 6ubnuoreka onmaita» [caiit]. - URL:
http://biblioclub.ru/index.php?page=book&id=258408

4. KysuenoBa O. H., Codruna C. F0. O6mast xumudeckasi TEXHOJOTHS MOJIUMEPOB : yueOHOe mocodue. -
Kazanb: Kazanckuii HaydHO-UCCIIeIOBaTeIbCKU TexHomornueckuit yausepcutet (KHUTY), 2010. - 137 c.
- Tekcr : oamekrponnbii // OBC «YHuBepcurerckas OubOnmuoreka owmaH» [cait]. - URL:
http://biblioclub.ru/index.php?page=book&i1d=258949

6.3 MeToandeckue pa3padOTKH:

1. Armanckux, WM. H., Hoxpun, C. C., HlapadyraunoB, A. P. Xumuyeckas TEXHOJIOTHS
y4ueOHO-MeTomuueckoe mocobue. - 2022-08-31; Xumuyeckass TexHojorus. - ExarepuHOypr: YpaabCKuit
dbenepanbnbiii yHuBepcutet, 9bC ACB, 2015. - 120 c. - Tekcr : anexrponnsiit / IPR BOOKS [caiit]. -
URL: http://www.iprbookshop.ru/66002.html

6.4 VHbIe NCTOUHMKMU:

1. UHTepHeT-3HUMKIONEeAUN - http://www.rubicon.com/

2. yueOHBIC MaTepHaIbl Ha caiiTe XuMudeckoro (axkynsrera MI'Y - http://www.chem.msu.su/rus/chemistry
3. OBC «Znanium.com» - http://www.znanium.com/index.php?item=main

4. XumMudeckas SHIUKJIONEUs Ha caiTe « XUMUK.py» - http://www.xumuk.ru/encyklopedia/
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5. YHuBepcureTckas OMOIMOTEKa OHJIAMH: AEKTPOHHO-O0MOIMOoTeYHas cucteMa - http://www.biblioclub.ru

7. MaTepuaibHO-TeXHHYECKOe o0ecnedeHue M CHUILIMHBI, IPOrPpaMMHOe odecrieveHne,
npodeccuoHaIbHbIEe 0a3bI JAHHBIX U HHPOPMAIIMOHHBIE CTIPABOYHbIE CHCTEMbI

I[J'DI MMPOBCACHUA 3aHATUM TI0 JUCHUITIINHEC HGOGXO,Z[I/IMO CJICAyromee MarcpruaJIbHO-TCXHUYCCKOC
obOecrnieucHue: y‘-Ie6HI>Ie AyauTOpruun JId TIPOBCACHUA 3aHATHI JICKOIUOHHOI'O W CCMHUHAPCKOT0 THIIA,
rpynmnoBbIX W HWHIAWBHUIYAJIbHBIX KOHCYHLTaLII/If/’I, TCKYLICTO KOHTPOJA H HpOMe)KYTOqHOﬁ arrecranuu,
IIOMCIICHUA 1A CaMOCTOSITEIIHLHOM pa6OTI:I.

VY4eOHble ayTUTOPUN U MTIOMELICHHUS JJIS1 CAMOCTOSTEIbHON pabOThl YKOMIUIEKTOBAHBI CHICIIMATM3UPOBAHHOM
MeOeNbI0 U TEXHUYECKUMHU CPEACTBAMH 00yUeHHUsI, CITy>KalllMMU JJIsl TIPeACTaBIeHus] yueOHoM nHpopManuu
OO0JIBIION ayTUTOPHH.

[TomereHust A1 CaMOCTOSITEIbHON PabOThl YKOMITJIEKTOBAHBI KOMIIBIOTEPHOW TEXHUKOM C BO3MOXKHOCTBIO
MOAKITFOYEHHUS K ceTn "UnTepuer” u obecrieueHrEeM JloCcTyna B AIEKTPOHHYIO
nH(pOPMAITMOHHO-00pa30BaTEILHYIO CPENy YHUBEPCUTETA.

Jlnst mpoBeieHusl 3aHATHI JIEKIIMOHHOTO THIIAa UCTIONB3YIOTCS HA0OPBI IEMOHCTPAIIHOHHOTO 000PYI0BaHUS,
00ecreYnBarole TEMaTHYEeCKHE WILTIOCTPAIH (TIPOEKTOP, HOYTOYK, SKpaH/ MHTEPaKTUBHAS JOCKA).

JlumeH3noHHOE U CBOOOHO pacpOCTpaHsIeMOe IPOrpaMMHOE 00eCTICUCHHE:

Kaspersky Endpoint Security ans OusHeca - Cranmaptasiii Russian Edition. 1500-2499 Node 1 year
Educational Renewal Licence

Onepannonnas cucrema Microsoft Windows 10

Adobe Reader XI (11.0.08) - Russian Adobe Systems Incorporated 10.11.2014 187,00 MB 11.0.08
7-Zip 9.20

Microsoft Office [Ipodeccuonansusiii moc 2007

[Tpodeccuonanpubie 6a3bl JaHHBIX U MH(POPMAITMOHHBIC CITIPABOYHBIE CUCTEMBI:

1. DIEKTPOHHBII Karajor DyHIaMEeHTaIbHON OnOIMOTEeKN TI'V. - URL:
http://biblio.tsutmb.ru/elektronnyij-katalog

2.  VYHuBepcuTeTcKas  OMOMMOTEKa  OHJAWH:  DJIEKTpOHHO-OMOmmoreunas  cuctema. —  URL:
https://biblioclub.ru

3. Hayunas osnektponHas OubOnuorexka Poccuiickoit  akamemuun — ectectBo3Hanms. —  URL:

https://www.monographies.ru
4. Hudposoii odpazosarenpHblil pecypc IPR SMART. — URL: http://www.iprbookshop.ru
5. FOpaiit: anexrpoHHO-0nOMMoTeunas cucrema. — URL: https://urait.ru

DyIeKTpPOHHAs HH(POPMALIMOHHO-00pa3oBaTe/IbHas cpeaa
https://auth.tsutmb.ru/authorize?response type=code&client id=moodle&state=xyz
B3auMoneiicTBue mpernomaBaTenss W CTYy[JEHTa B Tpolecce OOyYeHHUs OCYHIECTBISIETCS MOCPEICTBOM
MYJIBTUMEIHUHHBIX, THIIEPTEKCTOBBIX, CETEBBIX, TEICKOMMYHUKAIIHOHHBIX TEXHOJIOTHH, HUCHOJIB3YEMBIX B

ANIEKTPOHHOH HH()OPMAIIMOHHO-00Pa30BaTEIILHON CPEIe YHUBEPCHUTETA.



