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BBOJHASA YACTD

1. HEJIA OCBOEHMS YYEBHOM TUCIHUATIIMHBI

lenpto ocBoeHMsT y4yeOHOW MUCHMIUIMHBI HeopraHWyeckwit CHHTE3  SBISICTCS
dbopMUpPOBaHHE Yy CTYACHTOB KOMIICTCHIIMM B OOJACTH BBISBICHHUS B3aUMOCBSI3U BCEX
W3yYEHHBIX paHee JHUCIMIUIMH, O3HAKOMJICHHE C COBPEMEHHBIMH METOJaMH CHHTE3a
HEOPTaHMYECKUX COSAMHCHUM, a TAK)KE METOJIaMHU MX UIACHTH(PUKAIIUU

2.MECTO YUYEBHOMH JINCHUILJIMHBI B CTPYKTYPE OIIOII BY3A

2.1. Mucuunnuna «Heoprannmdeckuii cunTe3» oTHocutes K broky 1.

2.2. Jns n3ydeHust JaHHOW y9eOHOM TUCIUTUTHHEI (MOYJIs) HEOOXOIUMBI CIISTYIONINE TPEIIIe-
CTBYIOIINE JUCIUIINHBI:
Heoprannueckas xumus

2.3. Ilepeyenp mocieayromMX y4eOHBIX AMCLUUIUIMH, A KOTOPbIX HEOOXOAWMBI 3HAHUS, yMeE-
HUS ¥ HaBBIKH, (OPMHUpYEMBbIE TaHHOM y4eOHOM TUCIUIUINHOM:

Opranndeckuii CUHTE3

XuMHYecKasi TEXHOJIOTHS



2.4 TlepeyeHb VIAHUPYEMBIX Pe3yJabTATOB 00y4eHHUsI 110 JMCIHIIIMHE, COOTHECEHHBIX € IVIAHMPYEMbIMH pe3yJIbTaTaMH
OCBOCHHSI OCHOBHOI po(deccuoHaIbHOI 00pa3oBaTeIbHOM IPOrpaMMBbl

N3yuenune paHHOM y4eOHOM AMCLMILIUHBI

npodeccuonanbHbIX (I1K) KommeTeHnii:

HampaBiIeHO Ha ¢opmupoBaHue Yy oOyyaromux oomenpodeccruonanbubix  (OIIK) wu

Ne WNupexe Coneprxanre KOMIETEHIIUU B pesynbrare nzyueHust yueOHOH TUCIMILIMHBI 00yYaroImuecs T0KHbI:
KOMIIETEHIIUU
3HATh YMETh BJIaJIETh

1 | OIIK-1 «/cnonp3oBarh nonydeHHble 3HaHUSA | OCHOBHBIE MeTonbl | Beiouparp HauOosnee | HaBpikamu paboThI ¢ 1ab0paTopHBIM
TEOPETUUECKUX OCHOB | CHHTE3a IPOCTYI0O W HAJACXKHYIO | 000pyIOBaHHEM
byHIaMEHTAlIbHBIX Pa3/iejoB XUMHUHM | HEOPTaHUYECKUX METOJIUKY u3
IOpU pELIEHUU MNPOPECCUOHATIBHBIX | COCIUHEHUN CYLIECTBYIOIIUX u
3a/1a4» 000CHOBBIBATh CBOI

BBIOOD.

2 OIIK-2 «Bnanennem HaBbIKaMHU TMPOBEACHUS | Anmaparypy u | Co3gaBarb HaBbikamu paboThI ¢ 1a00paTOpHBIM
XUMHYECKOTO AKCIEPUMEHTA, | KOHTPOJIbHO- naboparopHble 00opyIOoBaHUEM U
OCHOBHBIMM  CHUHTETHYECKUMHU U | U3MEPUTEIIbHbBIC YCTaHOBKH, CaMOCTOSITEJIBHOTO MIPOBEICHUS
AHAIUTUYECKUMU METOaMH | IPUOOPEI, Heo0X0MblIe JUIsL | CUHTE3a HEOPraHUYECKUX
NOJTyYEHUS " UCCIJIEJIOBAHUS | NIPUMEHSEMBIE B | NIOJIy4EHUs COEMHEHUN c COOITIO/IEHEM
XUMHYECKHUX BEUIECTB U pEaKIIUi» HEOpPraHUYECKOM HEOpPraHMYEeCKUX HEOOXOUMBIX  MPaBUI  TEXHUKHU

CHUHTE3E. COCIMHEHUM. 0€3011aCHOCTH.

3. I1K-8 «CIOCOOHOCTD ucnoabp3oBarb | OCHOBHBIE ITpumeHsTH Bnageer MeromaMm  NOBBIIIEHUS
OCHOBHBIE 3aKOHOMEPHOCTH | 3aKOHOMEPHOCTH (byHIaMeHTaJIbHbIE 0€301MacHOCTH TEXHOJIOTMYECKHUX
XUMHUYECKON HayKH U | XMMMYECKOM HayKM U | XUMMYECKHE IIOHSATHA | MPOLIECCOB M 3allUTHl NEPCOHAIA U
(byHIaMeHTalIbHbIE XUMHUYECKHe | GyHIaMEeHTaJIbHbIE npu pEILIeHNN | HaceJIeHUs oT BO3MO>KHBIX
MOHATUS NPU PEIICHHH KOHKPETHBIX | XUMUYECKHUE MOHITUS | KOHKPETHBIX MIOCJIEACTBUM TEXHOT'€HHBIX
IIPOM3BOACTBEHHBIX 3a]1au» MIPOU3BOACTBEHHBIX KatacTpo( C ydyacTHEM XUMHUYECKHX

3aj1a4 peareHToB




2.5 Kapra koMneTeHUMid TUCUUTIMHBI.

KAPTA KOMIIETEHI[WI AUCLUIIIMHBI

Heopranuueckuii cunres

LIem;: q)OpMI/IpOBaHI/IC Y CTYAC€HTOB KOMIICTCHIIUU B 00J1aCTH BEISBIEHHUS B3aUMOCBSI3H BCEX M3YYCHHBIX PAHCC NUCHUIUINH, O3HAKOMJICHHUE C COBPEMCHHBIMH MCTOJaMU CUHTE3a
HCOPraHU4CCKUuXx COe}IHHeHHﬁ, a TaKXXC MCTOAaMH1 UX I/IJICHTI/I(I)I/IKaHI/II/I

B nporiecce ocBoeHNs JaHHOM JUCIUIUIMHBI CTYACHT (QOPMHUPYET U JEMOHCTPUPYET CIICTYIOIHE

HpO(I)eCCI/IOHaHBHHe KOMIICTCHIINH :

KOMIIETEHIIMN [lepeueHp KOMIIOHEHTOB Texromorun GopMUPOBAHUST ®opma OLIEHOYHOI'O CPEACTBA VYpoBHHU OCBOCHHUS
WHJEKC | @OPMVJIMPOBKA KOMIICHCAITIH
OIIK-1 «/cmonp30BaTh 3nate OcHOBHBIE METOABI CHMHTE3a | JleKIUU HupuBunyansHOe cobecenoanrie | [IOPOI'OBBIU
MIOJTy4CHHBIE 3HAHHUA | HEOPTaHMYECKUX COCITMHEHUH JIaGopatopHbie  PabOTHI TectupoBanue dparMeHTapHbIE
TEOPETHUECKUX OCHOB | YMeth Bribupars Hanbosnee npocroi n 3ammMTa MUCBMEHHOTO OT4YeTa 110
o CamocTosTenpHas . 3HaHUA, YaCTHUYHO
(byHIaMEHTATBHBIX HaJIe)KHOM METOIUKH u3 naboparopHoii pabote
pa3enoB XUMHM IpPU | CYIIECTBYIOIIMX M OOOCHOBaHHUE pabora IMoaroToBka K 3ammre daekTporHoro | OCBOCHHBIC
pemeHun CBOETo BhIOOpA. pedepara-npe3eHTanuy 3ader HaBbIKU W YMCHHA
podecCHOHATIBHBIX Bnaners  HaBelkMMH ~ paboOTBl € B obsactu
3a1au» 71a00paTOPHBIM 000PYIOBaHHEM. HEOPraHUIECKOTO
CHHTC3a
[NOBBIINEHHbIN
CdopmupoBaHHbIe
CHUCTCMHBIC
3HAHUS,;
copMHpOBaHHBIE
HAaBbIKU U YMCHUS,;
Hux ycneurHas

aKTyaJTn3aIust




OIIK-2 «BrnamenueM  HaBbIKaMu | 3HaTh ANmapaTtypy M KOHTPOJBHO- | JIeKIIMU Mummsunyansioe  cobecenopanue | [[OPOTOBBIN
[POBEICHHUS U3MEpPHUTEIbHBIC IpUGOpHI, JlaGoparopHsle  paGoThl TecrupoBanue dparMeHTapHbIe
XHMHYECKOTO MPHMCHSCMBIC B HEOPTAHMHCCKOM |~ o oo o 3amura MUCBMEHHOTO  OTHETA MO | oo
9KCIIEPUMEHTA, CHHTE3E. naboparopHoii pabore ’

OCHOBHBIMH Vmers  CosnanmeM  J1aGOPaTOPHBIX pabora IoaroToska K 3amurte snekTponHoro | OCBOCHHBIC
CHHTETHYECKUMH M | YCTaHOBOK, HEOOXOIUMBIX 115t pedepara-npeseHTanum HABBIKU U YMEHUS
aHATMTHYECKAMU HOJTyYeHuUst HEOPraHUIECKUX 3auer B obOnacTu
METONAaMH MOJYYCHHS W | COCHAMHCHHIL. HEOPraHUYECKOro
HUCCIEI0BAHUS Brnagetr  HaBplkmmu  paboTel ¢
XUMHYECKHX BEIIECTB M | JA0OPaTOpHBIM  O0OpPYyZOBaHHEM U CHHTE3a
peaKmii» CaMOCTOSITEIIEHOTO [POBEICHUA .
CHHTE3a HEOPTAHMIECKHX COCIMHEHUI [TOBBIIITEHHBIN
CdhopmupoBaHHBIC
CHCTEMHBIE
3HaHUA,
copMHUpOBaHHBIE
HaBbIKU U YMCHUA;
X yCITCIIHAS
AKTyaJIn3anus
I1K-8 «CIIOCOOHOCTh 3HaTh OcHoBHble | JIekuuu _HunuBunyansHOE cobeceqoBaHKe HOPOI‘OBLIPI
UCHIONB30BATE  OCHOBHMIC | 34y 0HOMEPHOCTH — XUMHYECKOil | JIabopaTropHele  paGoThI | 1CCTHPOBaHHe dparmeHTapHbIe
BaKOHOMCpIiOCTI/I HayKHu u (I)YHI[aMeHTaHLHBIe CamocTrosTensHas 3auura HI/ICEMCHHOFO oriera o 3HaHHUA, YaCTHYHO
XUMHYECKOH  HayKH U naboparopHoii paboTe ’
(yHIaMeHTaIbHbIE XHMHICCKHC IIOHATHA pabora [oxroToBka K 3ammure dnekTponHoro | OCBOCHHBIC
XHUMHUYCCKHEC nonstHs | YMETh HpI/IMeH}ITB pedepara-npe3eHTayn HaBbIKU U YMCHUA
pu pemeHny | (hyHIaMEHTATbHBIE XUMUYECKHE 3auer B obnactu
KOHKPETHBIX TIOHSATUS npu peleHuA HEOPTraHUYECKOTO
TIPOFEBOACTREHERI KOHKPETHBIX CHHTE3a
3a1a9»
MMPOU3BOJACTBCHHBIX 3a/1a4
Bnamers MeTogaMu HOBBIIICHUS [TOBBIIIEHHbBIN
0€30MaCHOCTH TEXHOJIOTUYECKUX CdopmupoBaHHbIe
MpOLECCOB U 3alllUThI ICPCOHAJIA CHUCTCMHBIC
A HAaCeJICHUs OT BO3MOYKHBIX 3HAHUS,
HOCJ'IC,Z[CTBPIIZ TCXHOI'CHHBIX C(l)OpMI/IpOBaHHBIe
KatacTpod c y4acTHEM HaBBIKM U YMEHUS,
XUMHUYCCKUX pCArcHTOB Hux ycneurHas

aKTyaJIn3aIus




OCHOBHAA YACTD

1. OBbEM YUEBHOM JUCHUILIMHBI M BUJbI YYEBHO

PABOTbI
Bun yue6HOi paboThI Bcero gacos Cemectp Ne 3 (gacoB)

1 2 3
AynuTopHble 3aHATHS (BCEro) 54 54
B ToMm umcre:
Jlexuuu (JI) 18 18
Jlabopatopssie padoTs! (JIP) 36 36
CamocTosiTeJIbHAsA padoTa cTyaeHTa (Bcero) 54 54
B Tom uucne:
CPC ¢ cemecmpe:
[ToaroToBKa K MHCEMEHHOMY OTYETy — 3allUTe II0 20 20
71a00PaTOPHBIM paboTam
[logroroBka Kk  ycTHOMY  coOeceoBaHWIO IO 8 8
TEOPETUYECKUM pa3aeam
[ToaroToBKa K TECTHPOBAHUIO 3HAHUH (PAKTUUIECKOTO 18 18
Mmarepuana
CPC ¢ nepuoo ceccuu:
[ToaroToBka K 3a4eTy 8 8
Buja npomMe:KyTo4HOM aTTecTalluy - 3a4eT
HUTOI'O: O61mas Tpy10eMKOCTD 108 gyaca 108

3 3au.eq 3 3au.en




2. COJEP)KAHUE YYEFHON JUCIUTLIIVHBI

2.1. Conep:kanue pa3ejioB y4eOHOW AMCIUTIIAHBI

Ne
cemMecTpa

Ne paznena

HaumenoBanue pasnena
y4eOHON JUCITUTUIAHBI

Cozeprkanue paszena B TUIAKTHIECKUX
eIMHUIIAX

MeTo/ 161 OUMCTKH BEIIECTB

Brinenenne BEILECTB u3 pacTBopa.
Kpucrammmzamus, BeicanuBanue. OcoOeHHOCTH
BBIJICTICHNSI U3 PAacTBOPOB BELIECTB, 00pPa3yIOIINX
KPHCTAJUTOTUPATHI.

Otnenenne ocaika oT pactBopa. dunsTpoBanue,
LeHTpU(YTUPOBaHUE, OT)KUMaHHE, OCAXKICHHE W
¢unbTpoBaHue B atrMocdepe HHAUDPEPEHTHBIX
ra3oB, QWIBTPOBAHUE FOPSYNX PACTBOPOB.
BeicymmBanue  BemecTB.  BricymmBanue — Ha
BO3/lyXe, B TEpPMOCTarax, B OSKCHKAaTopax HaJ
OCYIIMTENIMH.  XapaKTepUCTHUKA  OCYIIUTEINCH.
OcoOeHHOCTH BBICYIIMBAHMS KPUCTAJIOTHAPATOB.
[Nepexpucramnmzanus, cyonumarnus. Paspenenue
cMecell COEAMHEHWH METaJIoB: 30HHAs IUIaBKa,
TPaHCIIOPTHBIE PEAKIMH, OUHCTKA PACTBOPOB COJIEH
INyTeM HarpeBaHuss HMX C COOTBETCTBYIOIIMMU
HOPOIIKOOOpa3HBIMU ~ METaIaMH, OKCHUAAMH U
THIPOKCUIAMH.

Mertozsl KOHTPOJISI YHUCTOTBI BEIIIECTB.
AHanuTHYeCKHE METO/BbI, BKJIFOYAOIIINE
XMUMHWYECKUIM aHalmu3 Ha COAEp)KaHHE OCHOBHOTO
BEIIECTBAa, TaK M AaHaJIW3, YCTAHABIMBAIOIIUH
CoziepXKaHue IpUMecei.

WnenTndukanuss TONYyYEHHBIX BELIECTB IyTEM
N3MEpeHns] UX (U3NIECKUX KOHCTAHT: IIOTHOCTH,
TeMIlepaTypbl  IUIaBJICHUS, KUTICHUSL. Hns
KPHCTAJUIOB MOXET OBITH UCTIOIB30BAHO
Pa3znenenue BemiecTB ¢ HCIIOIB30BAaHHEM METOIOB
SKCTpakiuu. Beibop pactBoputens. Mertoas
JIpoOHOH KpHUCTAJUIN3AIUH, OCAKICHUS,
BBICQJIMBAHUSL.

[IpumeHeHnne XxumuyecKkoi
TEPMOANHAMUKH B
HEOPTaHWYECKOM CHHTE3€

Knaccugeckas ~ xummuueckas — TepMOAMHAMHMKA.
Hauana tepMonnHaMuKky. YpaBHEHHUS COCTOSHUS U
CBOMCTBa MPOCTBIX TEPMOIUHAMHYECKHX CHCTEM.
PaBHOBecHBIE TpoliecChl ¢ MPOCTHIMH CHCTEMaMH,
TEepMOIMHAMHYECKHE  IMKIB.  HepaBHOBecHbIE
MPOLIECCHl W 3aKOH HEYObIBaHHS  JHTPOIHNH.
Tepmonnnamuueckue ¢assl U (a3oBbIE MEPEXOIbIL.
Tepmoxumus. Teopust pacTBOpOB.

Kuneruka rereporeHHbIx
peaxuuii

CKopoCTh XHMHYECKHX pEakIuid. 3aBHCHUMOCTh
CKOPOCTH pEaKIMH OT KOHIEHTPAIlMd BEIIECTB.
OcoOeHHOCTH KHHETHKH TEeTEPOTCHHBIX PEAKIHH.
3aBUCUMOCTDh CKOPOCTU PEaKIMH OT TEMIIEPATYPHI.
VYpaBHeHne AppeHuyca. OHEprus  aKTHBAIIWH.
IIpenskcrnoHeHInaNbHbIN MHOKHTEb.
3aBUCUMOCTb CKOPOCTH pEaKIMU OT KaTajau3aropa.
T'omorennsbiii kaTanus. [eTeporeHHbIi KaTaaus.

[onmy4eHne KOMITIEKCHBIX
COEJIMHEHNI

[TomyyeHne KOMIUIEKCHBIX COCAMHEHHH M3 BOIHBIX
pacTtBopoB. Oca)kAeHUE UX U3 BOJHBIX PACTBOPOB C
HCIONb30BaHUEM  OPraHUYECKUX  COEAMHEHHIA.
Meronsl  akcTpakimu. BpiGop  pactBopwuTelns.
CuHTEe3 THAPOKCOCOCAWHEHWH - AalOMHHATOB,
CTaHHATOB, IUTIOMOATOB, (epparoB, IMHKATOB
IIETOYHBIX W INEJIOYHO3EMENBHBIX ~ METaJIIOB.
AMMuakarsl HUKENs, KoOanbTa, LMHKA, KaaMus,




Meny, cepedpa, xpoma. J[BoWHBIE COJIM M KBACIIbL:
XJIOPHU]T KaJusi-MarHus, KBacIbl aJTIOMOKaJUEBBIC,
JKeJIe30aMMOHHUIHEIC, XPOMOKAJTEBBIE,
BaHaINHAMMOHHIHBIC; JTAME-THITTHOKCUMAT
HUKeIs, Kyl(epoHaThl MEJH, XKeJe3a, HUKEIs.

O06e3BoXXHBaHHE KPUCTAJUIOTUAPATOB
rasnoreHn0B.O0e3BOKMBAaHIE KPHUCTALIOTHIPATOB
3 5 O0e3BOKUBaHUE cojleil  KHUCIOPOAHBIX  KUCJIOT. AKBaKaTHOHBI.
KPUCTAJUIOTUAPATOB TexToruaparsl. Kpuoruaparsr. Huzmme
KpucTayutoruaparsl. I'uapokcoconu. BeiBeTpuBanue
KpPUCTAJUIOTUAPATOB.
IHomyyenne. Ounctka. Duszndyeckue CBOUCTBA.
Crpoenue KpHUCTaJUIOTUApaTa. Tepmuueckoe
BO3IECHUCTBHE. PactBopumMocTs. XUMHYECKUE
coiictBa. Jlucconmarus. Peakmums 3amerieHus.
[lepexpucrammsanus MEHOTO
3 6 VIIODOCA Peakimust ¢ pacTBOPHMBIMH  OCHOBaHHSIMHU
yrop (mmemouammu). Peakims oOMeHa C APYTUMHU COJISIMU.
[Ipumenenue. Toxcukonorus. [lepBas nomous npu
orpaBnennu. bezomacHocts.  Haxoxnenme B
pupoze.
N Haxoxnenue B mpupone. dusznueckue CBOMCTBA.
IlomydeHue a30THOKUCION o
3 7 weu (I1) Xumuueckue cBoiicTa: Pasnoxenue. T'maponus.
OomeHnHble peakuun. [Ipumenenne. TOKCHYHOCTB.
3 8 Ilomy4eHue yriekuciaoro Ousnyeckue cpoiicrBa. IlonydeHne. Xumuueckue
Oapust cBoiictBa. [IpumeHenue
3 9 Ilonyuenue rugpokcuna Ousnyeckue cpoiictBa. IlonydeHue. Xumuueckue
AIIOMUHUS cBoiicTBa. [Ipumenenue
®uznueckue cpoiictBa. [lonydeHue. Xumuueckue
3 10 [Monmy4eHne TMOKCHIA CBUHIIA .
cBoiictBa. [lpumeHenne
3 11 Ilonyuenue Tetpaammunamenu | @usudeckue cpoiictBa. [lomyuenune. Xumudeckue
(1) cynbpara cBoiictBa. [Ipumenenne
3 12 [onyuenue amomo-kanueBslx | @usndeckue cpoiicta. [lonmydeHune. Xumuueckue
KBaclLIOB cBoiictBa. [Ipumenenue
3 13 [Mony4uenune mepekcodopara | ®@msmdeckue cpoiictBa. [lomyueHne. XuMHUIECKHUE
HaTpHs cBoiicTBa. IIpuMmeHeHue.

2.2. Pa3nennbl y4yeOHOW AMCUMILIMHBI, BUAbI Y4eOHOU IeSITeJIbHOCTH U

(opmMbI KOHTpOJISE

. ®DOpMEBI TEKYIIETO
No No Haumenosanue Buns! yueOHON AeATEIFHOCTH, BKITIOYAs COHTPOLLS
- - paszena yueOHOM CaMOCTOSTENTFHYIO Pa0OTy CTYICHTOB P
ceMecTpa | pasmena ycreBaeMocTH (1o
JUCLMIUIAHBI ( B yacax)
HeoensiM cemecmpa)
JI CPC JIP BCETO0
1 2 3 4 5 6 7 8
1-2 neoens:
3 1 MeTtoap! OUHCTKH 6 2 8 WunuBuayansHOE
BEILIECTB cobecenoBaHue,
TECTUPOBaHUE
IIpumenenne
p N 2-3 neoens:
XHMITICCKOR WnnuBunyannHOE
3 2 TEpPMOJMHAMUKHU B 6 2 8 Y
cobeceji0BaHueE,
HEOPraHUIECKOM
TECTHPOBAaHUE
CHHTE3¢
4 neoena:
Kuneruka WunuBuayansHOE
3 3 TeTepPOreHHBIX 2 1 3 cobeceoBanme,
PeaKiiy TECTUPOBAHUE
3 4 Tonmyuenue 2 1 3 4 neoens:
KOMILICKCHEIX NHauBuayanpHOE




COEIMHEHUI

cobecenoBanue,
TECTHUPOBAHUE

O0e3BoXKHBaHUE
KPUCTAIOTHIPATOB

5 neoens:
NunuBuayansHOE
cobeceji0BaHueE,
TECTHUPOBAHUE

[epexpucrannuzanus
MEIHOTO Kynopoca

11

5-6 neoens:
NunuBuayansHOE
cobecenoBanue,
IIncbMEeHHBIM OTYET
— 3amuTa
11ab0paTOPHBIX
paboTt, TecTupoBaHHe

Ilonyuenue
A30THOKHUCJION MeIH

(I

11

7-8 neoens:
NunuBuayansHOE
cobecenoBaHue,
IInceMeHHBIN OTYET
— 3amUTa
1a00paTOPHBIX
paboT, TecTUpOBaHHE

[Nomyuenue
YTIIEKHCTIOTO Oapus

11

8-9 neoens:
WnpuBunyansHOE
cobeceoBaHue,
IInceMeHHBIM OTYET
— 3amura
ab0paTOPHBIX
paboT, TecTUpOBaHKe

Ilomyuenue
THIpOKCHIA
QTIOMHUHUS

11

10-11 neoens:
NunuBuayansHOE
cobecenoBanue,
IIuceMeHHBI OTYET
— 3amnmra
1ab0paTOPHBIX
paboT, TecTHpOBaHHE

10

[Honyuenue
JMOKCH/Ia CBUHIIA

11

12-13 neoens:
WunusuayamsHOE
cobeceoBaHue,
IIncbMeHHBIM OTYET
— 3aIuTa
71a00paTOPHBIX
paboTt, TecTupoBaHHE

11

ITonyuenue
terpaammunmesn (11)
cynbdara

11

14-15 neoens:
NunuBuayansHOE
cobeceoBaHue,
ITucbmMeHHBI OTYET
— 3aIUTa
71a00paTOPHBIX
paboT, TeCTUpOBaHHE

12

[Tonyuenue anomo-
KaJIMCBBIX KBACIIOB

16-17 neoens:
UnauBuayanbHoe
cobeceoBanue,
IInceMeHHBINM OTYET
— 3amura
mabopaToOpHBIX
pabort, TecTupoBaHHe

13

[Momyuyenue
nepexcobopara
HaTpus

18 neoens:
WunuBuayansHOE
cobeceoBaHue,
IIucbMEeHHEBIA OTYET
— 3aImTa
71a00paTOPHBIX
paboT, TeCTUpOBaHKE




\ HUTOI'O 3a cemecTp \ 18 \ 54 \ 36 \ 108 \ 3auer
2.3. JlabopaTopHBIi NPAKTUKYM
Ne Ne HaumenoBanue pazznena yueOHOI HanmenoBanue
Bcero uacos

cemecTpa paszena JUCLUIUINHBL 71a00paTopHBIX padoT
1 2 3 4 5

Ilepexpucramnusanus
3 6 [epexpucramu3zanus MEIHOTO Kyropoca MEATHOTO KyTopoca 4

. ITonyuenue a30THOKUCION
3 7 IMomyuerne azotHOKUCITON MeH (11) viez (1) 4
3 8 IMony4eHune yrieKucoro dapus Honysexue yriekucoro 4
Oapust
3 9 [lonyuenne ruapoKCuia aTFOMUHUS Tomysenne rupoxcuza 4
ATIOMUHHS

[MonyueHue quOKCHIA

3 10 [Monmy4eHre TMOKCHIA CBUHIIA - 4
[onyuenue
3 11 [Monyuenue terpaammunmenu (11) rerpaavvunven (1) 5
cynbdara
cyibdara
3 12 [MosnyueHre aaroMO-KaIueBbIX KBACIIOB THonyuenue amomo- 6
KaJTHEBBIX KBACIIOB

3 13 IMony4enue nepekcobopara HaTpust Honyuenue 5

nepekcobopara HaTpus
HUTOI'O B cemecTpe 36

2.4. llpumepHasi TeMAaTHKA KYPCOBBIX PaldoT (npu Hatuyuu)

KypcoBsie paboThl HE MPETyCMOTPEHBI 110 y4eOHOMY TIJIaHy.




3. CAMOCTOSATEJBHASA PABOTA CTYAEHTA

3.1. Buasl CPC
Ne Ne Haumenosanue paszaena yaeOHO Bcero
pasit y Buner CPC
ceMecTpa | paszena JUCLHATLIAHEL 4acoB
1 2 3 4 5
1.ITonrotoBka K MHAUBUAYAILHOMY 3
3 1 MeTop! OYHCTKH BEIIECTB cobeceq0BaHuIO
2.ITonroToBKa K TECTUPOBAHHIO 3
[IpumeneHne XuMHYECKOM 1.IToaroroBka K UHAUBUIYaJIbHOMY 2
3 2 TEPMOINHAMHKY B HEOPTaHITIECKOM cobecenoBaHUIO
CHHTE3€ 2.ITonroToBKa K TECTHPOBAHHIO 1
3 3 KuneTrka reTeporeHHbIX peakiuil 1. TectupoBanue 3
3 4 Iomy4yeHre KOMIUIEKCHBIX COSIMHEHHI 1. TectupoBanue 1
3 5 O0e3BOXMBaHUE KPUCTALIOTHAPATOB 1. TectupoBaHue 1
1
1.IToaroToBKa K MHAUBUAYAJIHLHOMY
cobecenoBaHNIO 1
2.IToaroroBka K 3aIuTe MUCHMEHHBIX
3 6 [Nepexpucrammsanys METHOTO OTYETOB 110 TabOpaTOpHBIM paboTam
KyTopoca
3.IToaroToBKa K TECTUPOBAHHIO 1
4. IloaroroBka K 3a4eTy 1
1
1.ITonroroBka K HHAUBUAAYAILHOMY
cobeceq0BaHIIO 1
2.IToaroroBKa K 3al{{Te MTHCEMEHHBIX
. OTYETOB I10 1a00paTOPHEIM paboTaM
3 7 [Monyuenue azoraokucion meau (1) patop P
3.IToAroToBKa K TECTUPOBAHUIO 1
4. TToaroroBka K 3a4eTy 1
2
1.ITonroroBka K HHAUBUAYAILHOMY
cobecen0BaHUIO 1
2.IToaroroBKa K 3al[UTe MUChMEHHBIX
OTYETOB I10 J1a00PaTOPHEIM paboTaM
3 8 ITosy4eHue yriaekucaoro 6apus parop p
3.IToaroroBka K TECTUPOBAHHIO 1
4. TToaroroBka K 3a4eTy 1
2
1.ITonroroBka K UHAUBUAYAILHOMY
cobeceq0BaHUIO 1
2 .IToaroroBka K 3al{uTe MUChMEHHBIX
OTYETOB IO JTAOOPATOPHBIM padboTam
3 9 TMonmy4eHne ruapOKCUIA ATFOMUHHUS
3.IToAroToBKa K TECTHPOBAHHIO 1
4. TToaroToBka K 3a4eTy 1
2
1.ITonroroBka K UHAUBUAYAIEHOMY
cobeceq0BaHUIO 1
2 .IToaroroBka K 3al{UTe MUChMEHHBIX
OTYETOB I10 JIAOOPATOPHBEIM paboTaMm
3 10 [MonydyeHue THOKCUIA CBUHIA patop p
3.IToAroToBKa K TECTUPOBAHUIO 1
4. TToaroToBKa K 3a4eTy 1




1.IToaroroBka K UHAMBUIYaJIbHOMY
co0ecen0BaHUIO

2
2.IlonroToBka K 3aIlUTe MHCHMEHHBIX
11 IMonyuenne Terpaammuamenn (I1) OTYETOB IO JTa0OopaToOpHBIM paboTaM
cynmbdara
3.IToaroroBka K TECTUPOBAHHIO 2
4. IloaroroBka K 3a4eTy 1
2
1.IloaroroBka K MHAMBUYaJIBHOMY
cobece10BaHHIO 1
12 [MTonyuyeHnune anoMo-KaJIHEeBBIX 2.IToaroToBKa K 3a1uTe MUCEMEHHBIX
KBAaCI[OB OTYETOB IO JTa0OpaTOpHBIM paboTaM
3. [ToaroToBka K 3a4eTy 1
1.IloaroroBka K 3aInTe MHCHMEHHBIX 1
OTYETOB IT0 TabOpaTOpHBIM paboTam
13 [Mony4enne nepexcobopara HaTPUsL patop P
2. IloaroroBka K 3aueTy 1

HUTOI'O B cemectpe:

54




3.2. I'pa¢guk pabdoTBI CTyAEHTA

Cemectp Ne 3

qDopMa OIICHOYHOI'O CpeaACTBa

VYcnoBHOe 0003HAYCHHE

Homep Henenu

5/6|7|8]9]10 |11 12 | 13|14 |15 | 16 | 17 | 18
CobecenoBanue C6 |+ |+ |+ O+ + + + + + + + +
3amuTa (0T4YET) TAOOPATOPHBIX PadOT o+ |+ |+ |+ |+ + + + + + + + +
3np
TecTupoBaHue MUCHEMEHHOE Tcn ++ |+ |+ ]+ + |+ |+ + + + + |+ [+




3.3. IlepeyeHb nNpUMEPHBIX BONMPOCOB /Jisi CAMOCTOATEJbHOH pPadoThI

00YIIAKOLIUXCA 10 PA3JIHYHBIM TEMaM

Tema 6 TlepexpucTamn3alys MEIHOTO KyIIOpOCaio

IIpuMepHBIe BOIIPOCHI U 33/1a4u:

1. CgoiictBa cynsgara meau (I1).

2. CoiicTBa METHOTO Kyrnopoca?

3. KakoBo conepskanue nprumMeceil B peakTUBax CIEAYIOMNX KBaTH(PUKAIUIL:

a) «YUCTHIN» (4.);

0) «9UCTBIN IS aHAIHM3a» (4.71.4.);

B) «(XMUMHMYECKH YUCTHIN» (X.4.);

) «0co00 YHCTHINY (0C.4.).

4. Kakue npupoHble MUHEPaIbl UCIIOIb3YOTCS 1JI1 TEXHUYECKOTO MPUTOTOBIIEHUSI MEAHOIO
Kyrnopoca?.

5. IIpoMbIUIEHHBIN U TAOOPAaTOPHBIN CIIOCOOBI MOIyYEHHUS] TEXHUYECKOT'0 METHOTO Kyropoca?
6. Hanumnre ypaBHeHUe peakuii NOJIy4eHHs] TEXHUUECKOT0 MEIHOT'O KyIopoca.

7. O06nacTy NPUMEHEHHSI TEXHHYECKOTO MEIHOTO KYIOopoca.

8. Obnactu npuMeHenus 6e3BoaHoro0 cynbdara meau (11)//

9. CymHOCTH c11oco0a OYUCTKHU BEIIECTB MEPEKPHUCTALTU3AIUCH.

10. Yro Takoe BbIXOA NPOAYKTA U KaK OH ONpeaensiercs?

11. Yem oTnnuaeTcs nporecc KpUCcTaIM3aluy OT IIpoLecca NepeKpuCcTaIN3auu?

12. HanuiuTe ypaBHEHHs pEakilMy MOTYyYSHHS U3 MallaXUTa, a3ypuTa U OPOXaHTUTA MEIHOTO
KYyIIOpOCa 1 XJIOPHOW U3BECTH.

13. Kakum 00pa3oM U3 MEAHOTO KyImopoca MOKHO monyuuth opomua meau (11)? Hanummre
YpaBHEHUS PEaKLUM.

14. Hanumute ypaBHEHUs peakIMy B3aUMOJICHCTBUS MEHOTO Kyopoca U HOUCTOrO Kalusl.
15. HanmmmTe ypaBHeHHs peakiuii noixydeHus cyibdara menu(ll) u3 cynspuna meau.

16. Kakue comu 00pa3yroTcs, €cu K pacTBOPY MEHOI0 KyIopoca J100aBUTh:

a) HACBILLEHHBINA PacTBOP cysibpaTa aMMOHMUS;

0) KOHIICHTPUPOBAHHBIN pacTBOpP aMMHUaKa

17. Hanuiute ypaBHEHMsI peakluii OTy4eHHs B JJaOOpaTOpHBIX ycinoBusix okcuaa meau (II) u3
pacTBOPOB METHOT'O KYIIOpOCa U COABI.

18. Kakwue BemiecTBa 00pa3yroTCsl MPU TMOCTENIEHHOM ITPHOABICHUH K PACTBOPY METHOTO KYITO-
poca pacTBOpa €IKOro Hatpa (pacTBopa aMMHuaxa)?

19. Kak onpenenuts copeprkaHue KpUCTAIUTH3AIMOHHON BOABI B MEITHOM KyItopoce?

20. ITpuBeauTe MpUMeEpHI, B KOTOPBIX CEPHUCTASI KUCIOTA U €€ COJIH MPOSBIISIOT CBOMCTBA OKHUC-
JIUTEJIEW U BOCCTAHOBUTEIIEH.

21. HarumuTe ypaBHEHHS peakiuii B3aMMOCHCTBHSI ¢ METAJZIaMH KOHIICHTPUPOBAHHOM U pa3-
0aBJICHHON CEpHOMN KUCIIOTBI.

22. HanumuTe B MOJIEKYJISIPHOW M MOHHOW (pOpMax ypaBHEHUS PEaKIuil TSl CICAYIONINX TIepe-
XOJI0B:

CuSO4 — Cu(OH); — CuO — CuCl,; — CusS.

Tema. 7 [Tonyuenue azorHokucaoi meau (11)/

[TpumMepHbIe BOMPOCHI U 3a1a4u:

1.Yrto npousoiaeT ¢ HUTPATOM MEJU IIPU CUIHLHOM HarpeBaHUU?

2. CpoiicTBa HOHA- U rekcaruapatoB HuTpata meau (I1)

3. CroticTBa Tpuruapara u 6e3BojaHol cosm mutpara meau (11)/

4. [Touemy Oymara, MpONUTaHHAS CIIUPTHBIM pacTBopoMm HutTpara meau (II), camoBocmiameHs-
eTcs?

5. Kak nosiy4ator tTpu ruapat Cu(NO3),-3H,0?

6. [Touemy HapeBarOT KOHMYECKYIO KOJIOY C METATHYECKON MEJIbI0 U a30THON KUCIOTON?



7. I'ne npuMeHsIIOTCSL MEJb U CE€ CONu?
8. Uro Habmogaetes npu godasiaeaun meaoun NaOH k pactBopy Cu(NO3),?
9. Kak u3 aurpara menu (1) MOXKHO HOTYIUTH CBOOOJHYIO METAJNTUIECKYIO MEJIb?
10. Hanumute ypaBHEHHS peakiuii moyrydeHus u3 Majgaxuta okcuaa menu (1), okcumaa meau (1)
u nutpara meau (II).
11. Hanumure MOJICKY/ISIpHBIE M HOHHBIC YpaBHEHHS peakiuii ruaponusa cojeit: Cu(NO3), u
(CH3COO),Cu.
12. Hanumure ypaBHEeHUs peakiyil MOIy4YeHHs a30THOM KUCIOTHI B TPOMBIIIJICHHOCTH.
13. HanumuTe ypaBHEHHS peakiiiii B3aUMOACHCTBUS KOHIIEHTPUPOBAHHON U pa30aBICHHON
A30THOU KHUCJIOTHI C METAJJIaMH Pa3IMYHON aKTUBHOCTH.
14. IlpuBeaute npuMepsl, B KOTOPBIX a30THCTasl KUCIOTA U €€ COJIU MIPOSBIISIOT CBOMCTBA OKHC-
JUTENEeN WM BOCCTAHOBUTENEH.
15. CocraBbTe ypaBHeHUs peakiuii pasnoxkenus coneir KNO3,Aly(SO4)3, Cu(NO3),. CoctaBbTe
AIEKTPOHHBIC yPaBHEHUS. YKaKUTE OKUCIUTEIb U BOCCTAHOBUTEb.
16. Hanmmmre B MOJIEKYJISIPHOW M HOHHOM (pOpMax ypaBHEHUS pEaKIil [Uisl CIICAYIONIHNX Tepe-
XOJIOB:
Cu — CuO — Cu(OH),; — CuCl; — Cu(NO3),

17. Ilepeuncnure cnocoObl BEIpaXKEHHs KOHIIEHTPAIMK pacTBOPOB. B3auMHblii epexon oT oA-
HUX BHJIOB BBIPQ)KEHUSI KOHLIEHTPALUK PACTBOPOB K JpyruM. OTBET NPOMILTIOCTPUPYHUTE MTPU-
MEpaMH.
18.  3anmmuTe ypaBHEHHs PEaKIHMA CICAYIOMINX MPEKPALICHUN BEIIECTB:

Cu — Cu(NO3),— CuO — CuSO4 — Cu(OH),; — Cu.
19. Kakyro peakuuio Ha takmyc umeet pactBop HuTpara meau (I11)?
Hanumure ypaBHEeHUs peakiuii B HOHHOM BUJIE.
20.  Hamwmmmre cTpyKTYpHBIE (YOPMYJIBI MAIAXHUTA U JIA3ypHUTA.

Tema 8. [TomydeHne yriekucioro oapus.

[TpuMepHbIe BOMPOCHI U 3a7a4u:

. CBolicTBa yriekucioro oapus.

. Uto npousoiiaer ¢ kapboHaTOM Oapus NpU CUILHOM HarpeBaHuu?

. UTo Ha3bIBaeTCs MapuUATbHBIM JaBlIeHHEM?

. Ilpumenenune kapOoHaTa Gapusi.

. Obnactu npuMeHeHus conei 6apusl.

. MeaunuHcKas HOMOILb IPU OTPABICHUHU COISIMU OapHsl.

. Kak nomyuaror Texuuaeckuit BaCO3?

. Kakue npumecu conepxarcs B rexuuueckoM BaCO3?

. Kakue npumecu u B KakoM KOJIMYECTBE COJEPKATCS B Mpernapare Kiaccu(uKaluu «d. 1. a.»?

10. Crioco6s1 nostyueHust kapooHata 6apusi B 1a00paTOPHBIX YCIOBUSX.

11. C xakuMu BeniecTBaMH KapOoHAaT 6apusi o0pa3yeT KOMIUIEKCHbIE COETUHEHUS?

12. Kak nmosy4aroT JUTOIOH U I'JIe OH MPUMEHSETCs?

13. Kakwne nonucynshuap oopaszyer 6apuii 1 Kak UX MOTyJIaroT?

14. TloueMy yrieKucIbli ra3 MpoIycKaiT 4epe3 Topsuuil pacTBOp ruapoKkcuaa 6apus?

15. Byner nu BeImaaaTh ocagok kapOoHaTa Oapus MpU MPOIMTYCKAHWU YTIJIEKUCIIOTO ra3a yepes

pacTBOp XJIOPUCTOTO UM A30THOKUCIIOTO Gapus?

16. [Touemy mpu MPOITYCKaHUU YTIIEKUCIIOTO ra3a uepe3 0apuTOBYIO BOY BHINTAJaeT 0caaok Ba-
COz?

17. Moxuo nu u3 BaCOj3 npu TepMudeckoM pa3ioxKeHUH MOTYYUTh EPeKUch 0apus?

18. K pacTBopam 01MHAaKOBOW KOHILIEHTPAIMH coJieil KanbIus u 6apust nodasmiu pactsop KOH.

Kaxoit ocalok HaunHaeT BbINAAATh IEPBBIM?

19. Yro nmpowusoiinet ¢ BogHOM cycniensuerr BaCOs, eciu mocie1oBaTebHO 100aBIsSITh PEaKTH-
BEI: KOH, Na,SOy, Ca(NO3)2, Na,S, CdC|27

O OoONO OB WNE



20. Yro momyunres, eciu Ha pacTBop BaS moxelicTBOBaTh YrieKUCIIBIM ra30M WK 100aBUTh
pactBop Na,CO3?
21. Kak yOeauThCsi B HATUYUU WM OTCYTCTBUU XJIOPUCTOTO Oapus B cynabdare 6apus?
22. HanuiuTe ypaBHEHMsI peakLMi AJIs CIEAYIOIIUX [TPEBPAILEeHUI:

BaS0O,— BaS — BaCO; — BaCl; — Ba.
23.  Hanummre B MOJEKYJISIpHOW U MOHHOM (pOpMe ypaBHEHHUS PEAKLIUU JUIsl CIEeTYIOLHX Te-
pPEXOM0B:

BaO — BaC|2 — Ba(N03)2 — BaSO,
Tema 9. [Tomydenue ruipoKcuIa aTFOMHHUSA.
[TprMepHbIe BONPOCHI U 3a7a4u:
1. CBoiicTBa cBEKEOCAKAEHHOTO TUAPOKCUIA ATFOMUHUS.
2. 3aueM HarpeBaroT CTaKaH C paCTBOPOM COJIM AJIFOMUHUS U aMMHUaKOM?
3. IloyeMy NpUIMBAIOT PACTBOP CEPHOKHUCIOTO AIOMUHUS K pacTBOPY aMMHaKa, a He Ha000-
poTt?
4. Ocaxaercs JI TUAPOKCHU]T TFIOMUHUS CYIb(PUAAMU HIEIOYHBIX METAJIIOB?
5. I'ie nucnomnb3yercst NpUPOIHBIA KOPYH?
6. ['me mpuMeHSIOT UCKYCCTBEHHO TOJTydeHHBIC PyOUH 1 candup?
7. Kak ocymiecTBisieTcs npeBpaleHle pa3InuHbIX MOAU(PUKALMNA THIPOKCUIOB ATTFOMUHUS?
8. B uem 3axmouarorcst aMm(poTepHBIe CBOICTBA THAPOKCcHa amoMuHus? [loka3zaTh ypaBHEHHUS
pEaKIHH.
9. YUto sIBNISETCS YCIOBHEM PACTBOPCHHS OCAJKOB?
10. I'ne ucnonp3yeTcsi THAPOTENH?
11. CgoiicTBa rUIPOKCUAA ATFOMUHUS.
12. Kak MOKHO NOJYyYUTh THIPOKCHU/L AITFOMUHUS?
13. Hanmmwre ypaBHEHUs peaklluii B HOHHOM W MOJIEKYJIIPHBIX (pOpPMax IMOIydEHHs aJIOMHHATA
KaJIMsl U3 HUTpaTa alfOMUHUS.
14. Bynert nu B3auMo/1€HiCTBOBATh AJIFOMUHUNA ¢ KOHIIEHTPUPOBAHHBIM PACTBOPOM €JIKOTr0 HaTpa?
15. Iouemy npu B3aumoeiictBun pactBopa Al(NOs)s ¢ KpucTam4eckoi cooit BeIAeIsIeTCs
YTIIEKUCIbIN Ta3?
16. Kak B IpOMBIIIJIEHHOCTH NOIYYal0T METAJUINYECKUNA aTIOMUHUI?
17. Kakoe HapoJHOX035CTBEHHOE 3HAaYEHHE UMEIOT aTFOMUHHUI U €T0 CIIIaBbl?
18. OnuimTe MpoIecchl, NPOTEKAIIINE Ha AIIEKTPoAax mpu dekrponuse pactBopa Aly(SO4)s.
MOKHO 71 TOTYYNUTh METAJUTMYECKHI aIFOMUHUM ITYTEM 3JIEKTPOJIN3a PACTBOPA COJIU
Aly(SOy)3?
19. Hanmmmte MOJIEKy IsIpHBIC M HOHHBIE YPAaBHEHHSI PEAKIMNA CIIEYIONINX TPEeBPAICHUN:
Al — A1203 - A12(804)3 - AI(OH)g —>KA102 - Al(OH)g — Al

20. Kak moka3arb, 4TO THIPOKCH ATFOMHHUS 00JIaZaeT aicOPOIIMOHHBIME CBOMCTBaMU?
21. Yrto Takoe TepMUT (ypaBHEHHE pPEaKLMH) U I1e OH IpUMeHsTeCs?

Tema 10. [Tomyuenue nuokcuaa CBUHIIA.

IIpuMepHBIe BOIIPOCHI U 33/1a4u:

1. CpotictBa okcuna ceunma (1V).

2. B uem nposBastoTCst OKUCIuTeNnbHbIe cBoticTBa PhO, (ypaBHEeHHE peakium)?

3. Uro npousoiiaer ¢ PbO, npu HarpeBanuu (ypaBHeHHE Peakiuu)?

4. Kak jo0Kka3ath BBIJCICHHE KACIOpoaa pu HarpeBanuu PbO,?

5. Bynet 11 00pa3oBBIBaTHCS NMEPEKUCH BOIOPOIa NpH pazinoxeHnn PbO; kucnoramu (ypaBHe-
HUE peakuun)?

6. I'ne npumensiercst cBuHen?

7. ' te mpuMEHSIOTCSI COSIMHEHUS CBUHIIA?

8. [Touemy 1151 MaKK UCHOIB3YIOT MPUIION, @ HE YUCTOE OJI0BO?

9. Kakue maTepuasbl MOTYT UCIIOJIB30BATHCA JUIS MTOJIYUYE€HHUS Pa3IMUHbIX COETUHEHHM CBUHIIA?
10.Kakumu crioco6aMu MOXHO MOTYYUTh OKCHJ] CBUHIIA?



11.Kakoe aeiicTBHE 0Ka3bIBAIOT CBUHELL U €TI0 COJIM Ha OPTaHu3M YesioBeKa?

12.Yto Takoe cypuk?

13.Kaxk nomy4uts U3 cynb(dara CBUHIIA METALTNYECKUI CBUHEIT?

14.Kakue kucinopoaHbie coenHeHus oopasyet ceuHen? Kak ux mony4uuts B 1abopatopun? Kak
OHH Ha3bIBatoTCsA? Kakyro cTerneHnb OKHCICHUS IPOSIBIISIET CBUHEL B 3TUX OKCH1aX?

15.Kaxkue conu 06pasyroTcs rnpu ciutaBiacaun PhO;: a) ¢ okcumaoM Kanblius; 0) ¢ eIKUM HaTpom?
16.Kax nomyunts okcup ceunua (1V) u3 HuTpaTa CBUHIA U TUTIOMOAaTa Kanus?

17.Kakue peakuuu nIpoTeKaroT IPU 3apsAaKa U pa3psaKe CBUHIIOBOTO aKKyMyJsitopa?

18. Hanumute cTpyKTypHBIE POPMYIIBI OKCHI0B, KOTOPBIE 00pa3yeT CBUHEII.

19. Kak omnpenenuts B raneaute (cynbpuae) ceunna PbS nammure Pb(NO3),?

20. Kak moxHo ocymiectButh nepexoa PhCO; — PbO — Pb(NO3); — PbSO4 — PbO — Pb?
Hanummre cooTBETCTBYIOIINE YPAaBHEHUS PEAKIIHIA.

Tema 11. ITonyuenue rerpaammuamenu (I1) cynndara.

[TpumepHBIe BOIPOCHI U 3a]a4u:

1. Kak nonyqatot rugpoxcnn menu (11)? Kakumu cBoiictBamu oH o6nagaet?

2. [Touemy nonyyenne Cu(OH), npousBoaar Ha xonoay?

3. Kak nonyvarot u rae npumensitot peaktus LlIBeitiepa?

4, Kakue coequnenus obpazyrotcs npu oOpadoTke pactBopoB cynbdara meau (1) raz006-

pa3HBIM aMMHAKOM, O4eHb CHIbHO pazbaBieHHbIM NH4OH 1 cynbdaTamu menoyHpIx meTan-
J0B?

S. [Touemy B pacTBOpe cynbdarta meau (l1) mporcxoaut 3aMenieHre aMMHUaKOM TOJIBKO Ye-
TBIPEX MOJIEKYJ BOAbI?

6. Uro xapakTepu3yroT KOHCTaHTa JUCCOLMALINY U KOHCTaHTa HECTOMKOCTH KOMITJIEKCHOTO
coeaunenus? [IpuBenure npuMepsl.

7. [Touemy ruapokcun menu (I1) pactBopsiercss B M30bITKE TUAPOKCUAA AMMOHMUS, @ HE B U3-
ObITKE TUAPOKCH]IA HATPUA?

8. Uro sBisieTcst yclioBUEM pacTBOpeHus ocankoB? [IpuBeante mpumepsl.

9. Caoiictsa cynbgara rerpaammuamenu (11).

10.  Kak ompenenuTs 3apsi/] KOMIUIEKcooOpazoBaTensi? [IpuBeanTe mpumMepsl.

11.  IlpuBeaute npumMepsl KOMIUIEKCHBIX COJIEH ¢ KOOPAMHAIIMOHHBIMH YUCIAMH B KOMILIEK-
cooOpa3zoBaredne 2, 3,4, 6.

12. Kakoe MecTO KOMIUIEKCHbIE COEUHEHNS 3aHUMAIOT CPEJI HEOPIraHNYECKUX BelecTB?

13.  Yro npowusoiinet npu HarpeBanuu cynbdarta terpaammuamend (1) [Cu(NH3)4]SO4
‘H,O0?

14.  Kaxkoe u3 ocuoBanuii - CU(OH), uau [Cu(NH3)4](OH), — siBasiercs 6osee cunbabIM? To0-
gemy?

Tema 12. [Tony4yeHue anoMO-KaJUEBBIX KBACIIOB.

IIpumepHBIe BOIIPOCHI U 33/1a4u:

1.Kak nonyyatot cynbdar xanus?

2.Kakumu cBoiicTBaMu 00aaeT cynbhaT Kamus?

3.T'ne mpumensitorcest KoSO4 u Alp(SO4)3- 18H20?

4.TTpoMBbIIIIEHHBIN U TaOOPAaTOPHBIN CIOCOObI MOTy4YeHU Cylib(aTa afoMIUHUS.
5.CBoiicTBa 6€3BOHOTO Cyib(arTa alTlOMUHUS U KPUCTAIIOTHIpaTa allOMUHUS.
6.C xakuMu MeTaiaMu Cyib(haT aTlOMIHAS 00pa3yeT KOMIUIEKCHBIE COITH?
7.YT0 Ha3bIBaIOT KBacaMH?

8.Kaxumu cBoiicTBa 00J1a7a10T AITFOMOKAJIMEBBIE KBACIILI?

9.Kak nmony4aroT anoMOKaIueBble KBaclbl?

10.061acT IPUMEHEHHS aTFOMOKAIMEBBIX KBACIIOB.

11.Kak noka3atb, uro anromokanueBbie KAI(SO,), 12 H,0 u amomMo-aMMOHUITHBIE
NH4AI(SO4),- 12H,0 kBacisl B pacTBOpE JUCCOLMUPYIOT HAIEI0?

12 Kakyto cpeny UMEIOT pacTBOp cylb(daTa Kanusi, pacTBOp moraria’?



13.Ilepeuncanre CyecTBYIOIINE ABOMHBIE COJIH.
14 Kakue xuMHUYeCKHE peaKIK MPOTEKAIOT, KOT1a MO/l AEHCTBUEM COJISTHOM KUCIIOTHI (hHOJIeTO-
BBII PACTBOP XPOMOBBIX KBACIIOB IPUOOPETAET 3€JIEHYI0 OKPacKy?

Tema 13. ITonydenne nepekcodopara HaTPus.
IIpuMepHBIe BOIIPOCHI U 331a4u:
1. CmocoObI mosrydeHus ¥ CBocTBa O6e3BogHOTO TeTpadopara Hatpusi NayB,Os.
2. CBoiicTBa HaTPUEBOW COJH TETPAOOPHOI KHCIOTHI (OypHI).
3. Kakue npupoaHble MUHEpasIbl HCIIOIB3YIOT JUIs TOJIydeHHst coieil Gopa?
4. Oo6nactu npumeHenus terpadbopara Na,B,0;10H,0 u nepoxcodboparos.
5. 3anuummre B MOJEKYISIPHONH U MIOHHOHM (popMax ypaBHEHMsI peakLMi MEKIY OpTO-
OopHO# kucaoTol U conoil. [loueMmy naHHas peakuus IPOTEKAET NPU KUISTYEHUH, a
He Ha xoyoxne?
6. Hanwmure B MONEKYISPHON U MOHHON (OpPMAax ypaBHEHUS PEAKIHA IS CICAYIOIMINX
HEepexo/10B:
NazB4O7—> H3BO3 - HBOZ — H,B407;— B,O3 — B.
7. 3aKOHYHTE YPaBHEHUS PEaKIfii, COCTaBbTE AIEKTPOHHBIC YPAaBHEHUS, pACCTaBbTE KOI(-
(GUIMEHTHI. YKaKUTe OKUCIUTEIb U BOCCTAHOBUTEIb
a) AuCl; +B + H,O — Au+H3zBOg3+...;
6) BtHNO3; — H3BO3+...+... .
8. [Touemy nepokcoGopaThl MO’KHO MCIIOIB30BATh JUIsl OTOEIMBAaHUS TKaHEH?

3.3.1. TunoBble KOHTPOJIbHBIE 3aJ]aHHUsI WJIN HHbIE MATEPHAJIbI, HEOOX0TUMBbIe IJIs OIl€HKH
3HAHUM, YMEHHH, HABBIKOB U (MJIM) ONbITA AeITEJIbHOCTH, XapaKTepU3yIoLIeil 3Tanbl
(¢opMupoBaHUA KOMIIETEHIM B IpoLecce 0CBOEHHUs 00pa30BaTeIbHOH IPOrPaMMBI.
BapuaHT BonpocoB K caMOCTOSITEJILHBIM padoTam

1. IucTrnisiunOHNBIR METOI pa3/ieieH sl BelecTs (pocTast 1 (pakIMOHHAs IIEPEroHKa), €ro CyIIHOCTh 1 arla-
parypHOe oopMIICHHE TTpolIecca B JIAOOPATOPHBIX YCIOBHUSX.

2. Pextndukanys, ee CylHOCTh ¥ IPUMEHEHHE IJISl OJTYIEHUS BEIECTB OCOOO0H YUCTOTHI.

3. Ha xakux cBOMCTBAxX BEUIECTB OCHOBAHBI CIIOCOOBI MX Pa3EICHUS U OYUCTKH IyTeM IKCTPaKIUU U CyOIuma-
mun?

4. Ha kakux cBOMCTBax BEIIECTB OCHOBAHBI CIIOCOOBI MX BBIJCJICHUS U OUMCTKH ITyTE€M KPUCTAJUIM3AINH 1 (HITb-
Tpauuu?

5. OgncTKa BellecTB 30HHON (KPHUCTAIIM3AIIMOHHON) MIIaBKOM.

6. Ha xakux cBO#cTBax Bel[ECTB OCHOBAHA OYMCTKA BOJHBIX PACTBOPOB COJIEH IMyTeM MX 00pabOTKH MOPOIIKO-
oOpa3HbpIMU MeTaaMu (1leMeHTaIus)?

7. BoccTaHOBIIEHHE OKCHIOB METAIUIOB YIJIEPOAOM, BOJOPOIOM U APYTUMH Ta3aMH.

8. MeramorepMuieckue CrocoObl MoJy4YeHNs METAIOB U3 OKCHIOB.

9. CrtocoObl MoJTyueHUs] METAJUIOB ITyTEM JMCCOIUAIIMH HETPOUHBIX XUMHUYECKUX COCTHHEHHH.

10. DneKkTposMTHYECKOE TTOJTyYeHNE METAIJIOB M3 PACIUIaBOB M BOJHBIX pAacTBOpax COJIEH.

11. [TpumeHeHHUE XJIOPUPOBAHHS U GTOPUPOBAHMS OKCHJIOB METAJUIOB AJISl OT/ICJICHHS IPUMeEceH.

12. Crioco6s! osryueHus Cynb(UI0B U HUTPHIOB METAIJIOB.

BapuaHT 32124 KOHTPOJIBbHOI padoThI

1. B 600 r 4% pactBopa cynbsdara menu (1) pactBopunu 200 T menHOTO Kyropoca. Onpeaenure
MaccoByo 7010 cynbdara meau (11) B momydeHHOM pacTBoOpe.

2. B xakom kommdecTBe BOIBI HY)KHO pacTBOPHUTH 50 T MEITHOTO Kyrmopoca, 4ToObl 00pa3oBajcs
2-% pactBop cynbhaTta meau?

3. OmpenenuTe MacCOoBYIO pacTBopa, coaepxariero B 800 r 2,5 r-axB CuSQO,4?

4. B 700 ma Bozbl pactBopmin 129 1 cynearta menu (I1)/ [I10THOCTS MOTy4E€HHOTO pacTBOpa —
1,20 r/ens. Onpenenure:



a) MaccoBYIO JIOJIIO;

0) MOJISIPHOCTB;

B) HOPMAJIBHOCTB;

') TUTP.

5. BeiBegute Gopmyny KpuCTaLIOTUApaTa, coaepxkamiero 25,3% menu, 12,8 % cepsr, 26 % kuc-
nopojia u 35,9% BoJbI.

BapuaHTbI TEeCTOBBIX 3a]aHUI

Tecer Ne 1

1. 'mapokcua HaTpUsi pearupyer ¢

1) Ca0 2) Al,03 3) Mg(OH); 4) K;SO4

2. Cymma k03¢ HHUIMEHTOB B MOJIEKY/IsipHOM ypaBHeHHH peakiuu NaOH + H,S = kucnas
COJIb + ... paBHa

1)42)53)64)9

3. CymMma k03 PpUIIMEHTOB B MOJIEKYIIIPHOM YPaBHEHUHU PEaKLUU MOIydeHUS cylabdaTa
ATIOMHUHUS 1eWCTBUEM KUCIIOTHI Ha METAJLI paBHA

1)42)53)64)9

4. OcHOBaHUE MOJTYYaIOT PACTBOPEHUEM B BOJIE OKCUAA

1) yrnepona (IV) 2) 6apus 3) meau (I11) 4) xpemuust

5 Kucnoty mony4aroT pacTBOpEHHEM B BOJIE OKCH/IA

1) yrnepona (IV) 2) 6apus 3) meau (1I) 4) xpemuus

Tect Ne 2
1. {nst mpurotosienust 500 r 7 %-noro pactBopa FeSO4 (M = 152 r/Mmonb) HE0OXOAUMO B3SIThH
xene3Horo kynopoca FeSO4 7H20 (M = 278 r/monb) Maccoit r

1)192) 35 3) 64 4) 89
2.10 eM® 21 pactBopa H,SO4 noBenu aucTuiimpoBaHHON Bo10# 110 1 LLMS. MonsipHas
KOHIICHTpAIMs PacTBOpPA CTajia paBHOU (MOJIB/JT)
1) 0.001 2) 0.002 3) 0.010 4) 0.050
3. Cmermami 600 ev® 1.61 1 200 em® 2.51 H,SO4. MonsipHast KOHIGHTpAIHS SKBHBATICHTA
pacTBopa cocTaBiseT (MoJb/aM3)
1) 1.82 2) 1.20 3) 0.95 4) 0.62
4. 0.4M pacTBOp CEpHOI KUCIOTHI SBISETCS HOpPMaJIbHBIM
1)0.22)0.43)0.84) 1.0
5. PactBop, copeprxammii 0.53 r kapOonara Hatpus (M = 106 r/mMoinb), HeHTpanu30BaH
cornacHo cxeme Nap,CO3 — NayHCOs. Jlns atoro norpedoBanock 11 pactBopa HCl o6bemom
MJT

1) 262)3.73)454)5.0
Tecr Ne 3
1. Ucnionb3yst METOJ] 2TIEKTPOHHO-HOHHBIX YPaBHEHUH OCYIIIECTBUTE MPEBpaIleHus (B cpese
HNO3): NO3 + MoS; — H2Mo0O4 + SO4% +NO,
Cymma k03QPUITMEHTOB MOJIEKYJISIPHOTO YPaBHEHHS peaKlluy paBHA
1) 82) 19 3) 27 4) 46
2. Kg(HNO2) = 4-10™*. Crenens mucconuaiuu (%) u sBenmuuuHa pH 0.01M pactBopa HNO,
paBHA COOTBETCTBEHHO
1) 35; 1.9 2) 20; 2.7 3) 9.5; 3.34) 0.76; 4.1
3. Ky(HNO,) = 4-10-*. Besmumna pH 0.01M pactsopa KNO, pasHa
1)11.72)953)8.34)7.7
4. B cucreme 2SO0, + Oy — 2503 ucxoansie koHmeHTpanuu SO, 1 O, ObUTH COOTBETCTBEHHO
paBHbl 0.03 u 0.015 monbs/n. B MomenT paBHoBecust [SO;] = 0.01 mons/n. KoncranTta paBHOBe-
cust
paBHa



1) 180 2) 260 3) 525 4) 800

4. OHEHOYHBIE CPEACTBA JJIs1 KOHTPOJISI YCIIEBAEMOCTH U
PE3YJBTATOB OCBOEHHSI YUYEBHOU JUCHUILJIUHBI (cm. Downo
OYEHOUHbLX cpeodcms)

3. YYEBHO-METOJAUYECKOE n NHOOPMAIIMOHHOE
OBECIIEYEHME YYEBHOU JNCIHUIIJINHBI

5.1 OcHoBHast JIUTEpPaTypa

No ABTOp (bI), HAUMEHOBAHUE, MECTO Hcnoab3yercst | Cemectp KoauuyecTBo 3x3eMIIsIpoB
H3IaHUS U U31ATEIbCTBO, IO npH U3y4YeHnn
pa3nesioB
B O0ubsmoTeke Ha
kadenpe
1 2 3 4 5 6
1 | Xumunueckas TEXHOJIOTHS 1-13 3 9BC

HEOpraHU4YecKux BeriecTB. Kuura
1 [DnexTpoHHBIN pecypc] : yueO.
nocobue / T.I'. AxmetoB [u mp.].

— DnekTpoH. gaH. — CaHKT-
[TerepOypr : Jlans, 2017. — 688
c — Pexum JoCTyma:

https://e.lanbook.com/book/92998.
— 3ari1. ¢ ’KpaHa.

2 | Xumuueckas TEXHOJIOTHUS 1-13 3 9BC
HEOpPraHWYECKHUX BerecTB. Kuura
2 [OnextpoHHBIN pecypc] : yudeol.
nocobue / T.I'. AxmetoB [u mp.].

— DOnekTpoH. aaH. — CaHKT-
[etepOypr : Jlans, 2017. — 536
c — Pexum JocTyma:

https://e.lanbook.com/book/89935.
— 3arJ. ¢ sKpaHa.

3 | AdboHbKHH E.B.,, YckoBa 1-13 3 30 2
H.IT.Heoprannueckuit CUHTE3!
JlaGoparopHblil npakTukym 2016r,
Ps3anb

5.2 lonosiHUTEILHAS JIUTEPATYypa

Ne HaumenoBanue Hcnoansyercsa npn | Cemectp Koanuecrso
H3YYeHHH Pa3ieioB IK3EMILISIPOB
B Ha
oubauorexke | kadeape
1 2 3 4 5 6
1 | KimounukoB H.I'. Heopranuueckwuii
cuHTe3: Yueb. mocobue  aus 1-13 3 15 1




CTYACHTOB neA. MH-TOB. 1988r. .M.:
IIpocsemienue,

2 | OCHOBBI HEOPTaHUYECKOTO CHHTE3A : 1-13 3 3BC
yue0.1mocobue [D51eKTpOHHBII
pecype] : yueb6. mocobme / T.I.
UepkacoBa [u ap.]. — ODIJIEKTpPOH.
nan. — Kemepono : Ky3I'TY umenu
T.®. I'opbauesa, 2012. — 110 ¢. —
Pexum JIOCTyMa:
https://e.lanbook.com/book/6647. —
3arii. ¢ FKpaHa.

5.3 ba3bl 1aHHBIX, HHHOPMAITMOHHO-CIIPABOYHbIE U IOMCKOBbIE CHCTEMbI:

eLIBRARY.RU [DOnextpoHHbli pecypc] : Hay4Has >JeKTpoHHas Oubnmoreka. — Jloctym
3apErHCTPUPOBAHHBIM TIOJTb30BaTEIISIM o apoJIio. - Pesxxum JI0CTyTA:
http://elibrary.ru/defaultx.asp (nara ooparmienus: 15.10.2016).

KubepJlennnka [DneKTpoOHHBIH pecypc] : HaydHas 3JCKTpoHHas Oubmmoreka. — Pexum

nocryna: http://cyberleninka.ru, ceobomusiii (mara oopamienus: 15.10.2016).

Jlanp [DneKTpOHHBIN pecypc] : AeKTpoHHass OuOmMoTeka. — JloCTyI K TMOJIHBIM TEKCTaM IO
napoito. — Pexxum nocryna: https://e.lanbook.com (nara oopamenus: 01.03.2016).

Hayunas 6ubnmoreka PI'Y mmenu C. A. Ecenmna [DnekTpoHHBIH pecypc] : caidT. — Pexxum
nocryna: http://library.rsu.edu.ru, ceo6oausIit (1ata oopamenus: 15.10.2016).

Tpynsl mpenopaBareneil [IneKTpOHHBIA pecypc]| : Koueknus // DnekTpoHHas OuOIMoTeKa
Hayunoii 6ubnuorexku PI'Y umenu C. A. Ecenuna. — JIocTyn K MOJHBIM TEKCTaM IO MapoIko. —
Pexxum  goctyma:  http://dspace.rsu.edu.ru/xmlui/handle/123456789/3 (nmara oOparieHwus:
15.10.2016).

Yausepcurerckas oubnuoreka ONLINE [OnexktpoHHBIH pecypc] : anekTpoHHast OubianoTexa. —
Hoctyn K MIOJIHBIM TEKCTaM o HapoJIto. — Pexum JI0CTyTa:
http://biblioclub.ru/index.php?page=main_ub_red (nara oopamenus: 15.10.2016).
OnextponHsli karanor Hb PI'Y umenu C. A. Ecennna [DnekTpoHHBIN pecypce] : 6a3a JaHHBIX
COZIEP’KUT CBEACHUS O BCEX BUJaX JuTeparypsl, nocrynatomux B ¢oug Hb PI'Y umenn C. A.
Ecennna. — Ps3anb, [1990 - ]. — Pexxum goctyma: http://library.rsu.edu.ru/marc, cBo6omHbIi
(nara obpamenus: 15.10.2016).

IOpaiit [DnexkTpoHHBI pecypc] : dnekTpoHHass Oudnnoreka. — JJoCcTynm K TMOJHBIM TEKCTaM 0
napoito. — Pexxum nocryna: https://www.biblio-online.ru (nara o6pamenus: 20.04.2017).

5.4. llepeyennb pecypcoB HH(POPMALMOHHO-TEJEKOMMYHUKANIMOHHOM ceTH «HTEepHET»
(nanee — cerb «UHTEpHET»), HEOOXOAUMBIX /IJIS1 OCBOECHHS 1M CLHHMIIJIMHbI
1. ChemNet. Poccust [DnekTpoHHBIH pecypc]| : XuUMu4eckas WH(POpMAallMOHHAs CETh. —
Pesxum mocTtyma: Www.chemnet.ru, cBodoaublii (ara oboparienus: 15.10.2016).
2. ChemPort.Ru [OnekrponHsiii pecypc] : mopran. — Pexxum mocryma: www.chemport.ru,
CBOOOIHBIN (mara oOparieHus: 15.10.201



http://elibrary.ru/defaultx.asp
http://cyberleninka.ru/
https://e.lanbook.com/
http://library.rsu.edu.ru/
http://dspace.rsu.edu.ru/xmlui/handle/123456789/3
http://biblioclub.ru/index.php?page=main_ub_red
http://library.rsu.edu.ru/marc/
https://www.biblio-online.ru/
http://www.chemnet.ru/
http://www.chemport.ru/

6. MATEPUAJIBHO-TEXHUYECKOE OBECHEYEHHUE YYEBFHOM

JACHUTILIAHBI

6.1. TpeOoBanussi kK ayauropusiMm (IMOMeNIEHUAM, MeCTaM) JIJIA
NpOBeAeHNs 3aHATHIA: CTaHITAPTHO 00OPYI0BAHHBIE JIEKIIMOHHBIE AYUTOPUU IS
MPOBEICHUS] MHTEPAKTUBHBIX JICKIMI: BUACONMPOEKTOpP, IKpaH HACTCHHBIH, Jp.
00opyZ0BaHUE, XUMUYECKasl J1abopaTopusl

6.2. TpeOoBanusi K 00OPYIOBAHUIO Pa0OUYMX MeCT MpenojaaBaTeass W
00y4aroluXcs: BUACONPOEKTOP, HOYTOYK, IEPEHOCHOM dKpPaH.
6.3. TpeGoBanusas K  CHEHUAJTM3MPOBAHHOMY  O0OpPYAOBAHHUIO:

OTCYTCTBYIOT.

7. OBPA3OBATEJIbBHBIE TEXHOJIOI' MU

8. MeToanueckne yKa3aHus sl 00y4aIOIIUXCSl M0 OCBOEHUIO JUCHMILTUHbI

Bun yueOHbIX 3aHATHI

OpFaHI/I?,aLII/IfI ACATCIIBHOCTH CTyACHTA

Jlexnusa

Hammcanue KOHCIIEKTa JICKITUM: KpaTkKo, CXEMaTHU4HO,
MOCJIeIOBATEILHO (PUKCHPOBATh OCHOBHBIC ITOJIOKEHUS, BBIBOJIBI,
(bopMyIMpPOBKH, 0000IIEHNUS; [TOMEYATh BaKHBIC MBICIH, BBIICIATh
KJIFOYEBBIE CJIOBA, TEpMUHBI. [IpoBepka TEPMHHOB, IOHATHIA C
IIOMOIIBK  DHUMKIONEAWN,  CJIOBApeH,  CIPABOYHHKOB €
BBIMIMCBHIBAHUEM TOJKOBAaHUN B TeTpaab. OO0O03HAUYUTH BOMPOCHI,
TEPMHHBI, MAaT€pUAJl, KOTOPHI BBI3BIBAET TPYAHOCTH, IIOMETUTH U
MOMBITaTbCS HAUTHU OTBET B PEKOMEHAYEMOM JmTeparype. Ecnu
CaMOCTOATENIbHO HE yHmaercs pa3o0paTbCsi B Marepuale,
HeoOxomuMo chOopMyITUPOBATh BOMPOC M 3aqaTh MPENOAABATEINIO
Ha KOHCYJIbTallMH, HA MPAKTUYECKOM 3aHSITUH.

[TpakTukym/naboparopHas
paborta

Jlabopamopnvie pabomul TPOBOJATCS COTIACHO METOUYECKUM
ykazanusaM. Onucanust 1ab0paTopHbIX paboOT U METOIUYECKUE
yKa3aHMsI [0 UX BBITIOJIHEHUIO UMEIOTCS Ha Kadepe B
AJIEKTPOHHOM U TEKCTOBOM BapHaHTax.

TectupoBanue

Pabota ¢ KOHCTIEKTOM JIEKIUH, TOATOTOBKA OTBETOB K
KOHTPOJIbHBIM BOIIPOCAM M JIP.

[ToaroroBka k 3auery

[Ipu moaroTOBKE K 3a4eTy HEOOXOJMMO OPHEHTHUPOBATHCS HA
KOHCIEKTBHI JIEKIUH, pEKOMEHAYEMYIO JIMTEPATYPY U JIP.

9. llepeuenb uHGOPMALMOHHBIX TEXHOJIOT U, HCIOJb3yeMbIX NPHU
OCYILIECTBJIEHHMH 00Pa30BATEJIbHOI0 MPOIECCa M0 JUCHUILINHE (MOTYJIIO),
BKJIIOYAsl MlepevYeHb MPOrPaMMHOTI0 obecredeHusi 1 UHGOPMALMOHHBIX
CIIPABOYHBIX CHCTEM (1npuU HeobXooumocmu)

1. KOMHBIOTepHOG TCCTUPOBAHUC 11O UTOTaM M3YUCHUS PA3CJI0B JUCIHUIIIINHBI.




2.V cnonp30BaHue clnaia-nmpe3eHTaluii Ipy IPOBEICHUH 3aHITHIA.

10. TpeOoBaHus K MPOrpaMMHOMY O0ecIe4YeHNI0 Y4eOHOTr 0 mpouecca

Hazsanue 10

No nmunensuun

MS Windows Professional Russian

47628906

AnTtuBupyc Kaspersky Endpoint
Security

noroBop Nel14/03/2018-0142 ot
30/03/2018r.

Oducnoe npunoxenne Libre Office

cB000IHO pactipocTpansemoe [10

Apxuartop 7-Zip

cB000IHO pactipocTpansemoe [10

bpay3zep uzobpaxxenuii Fast Stone
ImageViewer

cB00OIHO pactipocTpansemoe [10

PDF punep Foxit Reader

cB000IHO pactpocTtpansiemoe [10

Menna npourpsiBarens VLC
mediaplayer

cB0OOOHO pactpocTtpansiemoe [10

3anuck quckoB Image Burn

cB000IHO pactpocTtpansiemoe [10

DJVU 6paysep DjVuBrowser Plug-in

cB000THO pacmpoctpansemoe 110

11. Unble cBeaeHus




IIpunoxenue 1

@DoH/1 OLIEHOYHBIX CPEICTB JIs MPOBeeHHusI POMEKYTOUYHON aTTecTAlNu
00y4Jaromuxcsi Mo JMCUUIJINHE

Ilacnopm ¢onoa oyernounwvlx cpedcms no oucyuniure (Mooyro) 0as
APOMEIHCYMOYHO20 KOHMPOJIA YChe8aemMocmu

KonTponupyemeie paznesnbl Kon xonTponupyemoi HanmenoBanue
Ne n/mt JUCLUIUIMHBI (pe3yIbTaThl 110 KOMIIETEHIIMH (WM €€ OLICHOYHOT' O
pasnenam) YaCTH) cpencTBa
1. METOZbI O'IHCTKH BeLIIECTB OIIK-1, OIIK-2, [1K-8 3auer
IIpumeHeHNE XUMUYECKOI
2 TEPMOJUHAMHUKH B HEOPTaHHYECKOM OIIK-1, OIIK-2, TTK-8 3ager
CHHTE3e
3 KuneTrka reTeporeHHbIX peakiyil OITK-1, OIIK-2, TTK-8 3auer
4 TTony4eHne KOMIUIEKCHBIX COSAHHEHNI OIIK-1 OIIK-2, [IK-8 3ager
5 O0e3BOXMBaHNE KPUCTAILIOTHAPATOB OIIK-1, OIIK-2, ITK-8 3ager
IMepekpucTauzalys MEIHOrO
6 KyTiopoca OIIK-1, OIIK-2, ITK-8 3ader
7 [Monyuenne azoTHOKKCITON Meu (11) OIIK-1, OITK-2, TTK-8 3ayer
8 TMosny4eHue yriekucioro Gapust OIIK-1, OITK-2, TTK-8 3ager
9 IMomy4yenune rupoxcuIa aTlOMUHNS OITK-1, OTTK-2, TTK-8 3auer

TPEBOBAHUSI K PE3YJIbTATAM OBYYEHUSI 11O YYEBHOM

JUCHUITJIMHE
Hnpexc Conepxanue JJ1IeMeHTbI KOMIIeTeHIIHHN HNupexc
KOMIIETCHIIUN
KOMIIeTeHIINHU 3JIEMEHTAa
OHK 1 «I/ICHOJ'ILSOBaTL IMOJIYYCHHBIC 3HaTI)

3HAHMS TEOPETUYECKNX OCHOB
(yHIaMEHTAIbHBIX pa3JIesioB
XUMUH pu pemeHnu
podecCHOHATIBHBIX 3a1au»

OCHOBHBIE METOIBI CHHTE3a HEOPraHNYCCKHUX OHKl 31

COETMHEHUH

YMmern




BriOupars Hanbosee NpocTyIo U HaJISKHYIO OIIK1
METOJIMKY M3 CYIIECTBYIOIMX U 000CHOBEIBATh 1
CBOM BBIOOD. Yy
Baanern
Hagsikamu paboThI ¢ 1ab0paTopHBIM 000PYI0- OIIK1
BaHHUEM
B1
OIIK-2 «BnagenueM — HaBBIKAMU | 3HATH
HPOBCACHHUA XMMHIECKOTO | AnmapaTypy U KOHTPOILHO-U3MEPUTENbHbIE OIIK?2
OKCIIEpPUMCHTA, pUOOPEL, MPUMEHSEMbIe B HEOPIraHHIECKOM
OCHOBHBIMU CHHTe3€. 31
CHHTETUYECKUMU 31
AHAJIUTUYECKUMHU
METOJIaMH MOJIyYeHUsI |
HCCIIEIOBAHUS
XUMHYECKUX BellecTB U | YMETh
peaxKuuii» Co3znaBath J1JabopaTOpHbIC YCTAaHOBKH, OIIK2
HE0o0XOIMMBbIE IS TTOJYYCHUS HEOPraHWHISCKHUX V1
COEIMHEHUH.
Baaagernb
Hasbikamu pabotsi ¢ naboparoptsiv o6opyno- | QIIK2
BaHHUEM U CAMOCTOSATCIIBHOTO MMPOBEACHUA CUH- Bl
Te3a HEOPraHMIECKHX COEMUHEHNUIT ¢ cOOroIe-
HHEM HEOOXOIUMBIX MTPABUJI TEXHUKU Oe30mac-
HOCTH.
K-8 «CIOCOOHOCTh  MCTIONB30BATE | 3gaTE,
OCHOBHBIE ~ 3aKOHOMEPHOCTH
B —— — " OcHOBHBIE 5 3akoHoMepHoctH | [TKS 31
(yHIaMeHTAIIbHBIe XUMHUYECKOUN HayKU u
XAMHYECKUE TIOHATHUS IpH (I)YHI[aMeHTaJIBHBIe XUMHNYCCKHUC
penieHnu KOHKPETHBIX | [TOHSTUL
MPOU3BOJICTBEHHBIX 33129
yMeTh
[IpumeHnATH ¢ynnamentanbhble | [IK8 V1
XUMHUYCCKUC IIOHATHA IIPpU PCIICHUU
KOHKPETHBIX IIPOU3BOJACTBEHHBIX 3a/1a4
Baaagers
Brnaners METOIaMU nosbitieHus | [IKS Bl
0€30MMacHOCTH TEXHOJIOTHYECKHUX
OpomecCcoB M 3alllUTbl NCPCOHATIA H
HacCcCJICHUA oT BO3MOXHBIX

HOCHC,I[CTBPIIZ TCXHOI'CHHBIX KaTaCTpO(b
C YHJaCTUEM XUMHWYCCKUX PCAarCHTOB




KOMILIEKT OIIEHOYHBIX CPEJICTB JJISI IPOMEXXYTOUYHON

ATTECTALIAU (3AYET, DK3AMEH)

*Coaep:kaHue OLIEHOYHOI0 CPeCTBA

HNupexc onenuBaeMoi
KOMIIETEHIIHH U €€
3JIEeMEHTOB

[TonyyeHue MeTaIOB U3 OKCHJIOB BOCCTaHOBJICHUEM
BOJIOPOIOM.

OIIK1 31
OIIK1 B1
OIIK2 V1
ITK8 31

HonyquI/Ie HEMCTAJIIIOB nu3 OKCH OB
BOCCTAHOBJICHUCM BOJOPOAOM.

OIIK1 B1
OIIK2 31
OIIK1 V1
I1K8 31

HonyquI/Ie MECTaJ1JIOB MECTOAOM LICMCHTALIUH.

OIIK2 31
OIIK2 V1
OIIK1 B1
K8 V1

[TosrydyeHue MeTaIoB JIEKTPOIU30M UX COJIEH.

OIIK2 31
OIIK1 V1
OIIK2 B1
I1K8 B1

HOJIyquI/Ie BCHIICCTB C HCIIOJB30BAHUECM B KadYCCTBC
BOCCTAaHOBHTCIJIA aMajibraM miCJI0O4YHbIX MCTAJIJIOB.

OIIK1 31
OIIK2 V1
OIIK1 B1
I1KS 31

HOJ’Iy‘ICHI/Ie XJIOpUAOB MCTAJIJIOB.

OIIK2 31
OIIK1 V1
OIIK2 B1
ITIK8 V1

HOJ’Iy‘ICHI/Ie XJIOpUAOB HEMETAJIJIOB.

OIIK2 31
OIIK1 V1
OIIK2 B1
I1K8 B1

[Tonyyenne OpoMHI0B METAJUIOB U HEMETAJIIIOB.

OIIK2 31
OIIK1 B1
OIIK1 V1
ITK8 31

HonyquI/Ie HOIHUJ0B METAJIJIOB U HEMCTAJIJIOB.

OIIK1 31
OIIK1 B1
OIIK2 V1
I1K8 B1

10

HOJ’Iy‘-IeHI/IC CYJ'IB(I)I/II[OB, CCJIICHUIOB TCILNTYPUIOB.

OIIK1 Bl
OIIK2 31
OIIK2 Y1
I1K8 B1

11

HOJ'Iy‘-IeHI/IC HUTPUOOB.

OIIK1 31
OIIK1 Bl
OIIK2 V1
ITK8 B1 IIK8 31

12

[Tonyuenue kapOUIOB.

OIIK2 31
OIIK1 V1
OIIK2 B1
I1K8 B1

13

HOJ’Iy‘I@HHG OKCHUAOB TEPMUUYCCKHUM PA3T0KCHUEM
BCUICCTB.

OIIK1 31
OIIK1 B1
OIIK2 V1




ITK8 B1IIK8 B1

14

[TonydyeHue KUCIOT.

OIIK1 31
OIIK1 B1
OIIK2 V1
ITK8 31

15

[TosryueHue OCHOBaHMM.

OIIK2 31
OIIK1 V1
OIIK2 B
K8 Y1

16

[Tosryuenue conen KUCIOPOACOAEPKAIIUX KHACIOT.

OIIK2 31
OIIK1 V1
OIIK2 B1
I1K8 B1

17

[TosnydyeHrne KOMIUIEKCHBIX COCIMHEHUMN.

OIIK1 31
OIIK1 B1
OIIK2 V1
I1K8 B1

18

XHUMHUYECKHUE TPaHCIIOPTHLIC pe€aKkuuu,
HCIIOJIB3YEMBIC OJIs1 OYUCTKU BCHICCTB.

OIIKI 31
OIIK2 V1
OIIK1 B1
ITIK8 B1

19

KpI/ICTaJIJII/I3aIII/I$I BCIICCTB M3 pacIljiaBa.

OIIK1 31
OIIK1 B1
OIIK2 V1
IIK8 V1

20

Xpomarorpaguyeckuii METOJ OYMCTKHU BEIIECTB.

OIIK2 31
OIIKI V1
OIIK2 B1
I1K8 B1

21

Kputepuu HampaBneHHOCTH mpouecca. Pacuer
sHepruu ['m606ca XUMHUYECKON peaKIu.

OIIKI 31
OIIK1 B1
OIIK2 V1
I1K8 B1

22

Pacuer KOHCTaHTBI paBHOBeCU. @akTopHl,
BIIMSIOIINME HA CMEIIEHNE XUMHYECKOTO PABHOBECHS.

OIIK2 31
OIIK2 31
OIIK1 V1
OIIK2 B1
I1K8 B1

23

[Ipu noBeimieHuu TtemnepaTypbl Ha 200 CKOpPOCTh
peakuuu, NpoTeKarIlel B ra3oBoil dase,

Bo3pocia B 9 pa3. TemmneparypHblii Ko3ppuIeHT
CKOPOCTH peakllMy paBeH

1) 12)23)254)3

OIIK2 31
OIIK1 V1
OIIK2 B1
I1IK8 B1

24

Bnusuue KOHOCHTpAIIUU pCarupyroumux BCIICCTB Ha
CKOpPOCTb XUMHUYECKOH peaKnuu.

OIIK1 31
OIIK1 Bl
OIIK2 V1
K8 V1

25

BiusHue TemmepaTypsl Ha CKOPOCTh XHUMHYECKOM
peaKkuu.

OIIK2 31
OIIK1 V1
OIIK2 B1
I1K8 B1

26

®DaKkToOphl, BIUAIONIME HA CKOPOCTh TE€TEPOTCHHBIX
XAUMUYECKUX PEAKIIUH.

OIIK2 31
OIIK1 V1
OIIK2 Bl
I1K8 31

27

N3  xakoro  kosnMuyecTtBa  KapOoHata  Oapwus,
coaepxamero 10 % mnpumecedl, mpu TEPMUUECKOM
pazyioxkeHnu MokHO nosryduTsh 800 r BaO?

OIIK1 31
OIIK1 Bl
OIIK2 V1
I1K8 B1




28 | Kakoe kommuectBo kymputa CuO, conepxamtero | OHKIS3I
25% SiO,, motpebyercs mmst monydenust 5 T meguoro | OIK2 V1
Ky[opoca, €cid IIpoM3B cTBesiHble moTepu chipbst | OIKI Bl
cocTaBisioT 5 %? 3amummre ypaBHenue peakiuu | 11K8 Bl
B3aumoierictBus kyrputa Cu,O ¢ cepyoit KUCITOTOM.

29 Ornpenenure MacCOBYIO JIOJI0 pacTBOPA, MOJY4eHHOTO | OIIK2 31
npu pactBopenun B 2000 1 Boast 950 r memnoro | OIKI1 V1
kyrmopoca  CuSO4-5H,0, conmepxamero 20 % | OIK2 Bl
HEPACTBOPUMBIX IPUMECEH. ITK8 B1

30 |Mmsa OoprOBl ¢ BpenuTensaMu (QPYKTOBBIX JA€peBbeB | OIKI 31
ucnone3yloT 2%-i pactBop cyibdara menu. Ckoibko | OIKI Bl
HEOOXOINMMO B34Th BOJIBI M MEIHOI'O Kyropoca, qr0o0BI | OIIK2 V1
npuroroButh 500 Kr pacTBOpa JaHHON KOHIIEHTpaIn? K8 V1

31 | B omunakoBeix oObemax Boael pacTBopeno: 1) 200 r | OIKI 31
rekcaruapara azorHokucioi meau (11) Cu(NO)3-6H,0; | OIK1 Bl

OIIK2 V1
I1K8 B1

32 | Kakoe xonmuyectBo yris, cogepikamero 92 % yraepoma, | OHK2 31

oTpeGyeTCst [T BOCCTaHOBICH ! 5 T okcraa Ceunma? | OHKL V1
OIIK2 B1
IIK8 B1

33 | Kakoe xonmmuecTBo yriis, cogepskaniero 95 % yranepona, | OHKI 31
HEO0OXO0IMMO U3PAcX00BaTh HA BoccTaHOBiIeHKE 20 T OIK2 ¥1
CBUHIIOBOT'0 KOHLIEHTpaTa, coaepxatuero 70 % cunua? ggg ;}131

34 | K kakoMy THITy coJiell OTHOCSTCS COCIMHCHHUS OIIK2 31
(NH,)2S04-FeSO,4-6H,0, K3[Fe(CN)g], Ka[Fe(CN)g], OIK1 ¥1
FeSQO,4-7H,0, Fe,(S04)3, FeEHASO,? Kakoa crenenb 825 %?1
OKHCIICHHS XKeJe3a B 3TUX coequHenusx? M3 kakux
HMOHOB COCTOSIT JIaHHBIE CONN?

35 | . Jnst momyuenus Hutpata meau (I1) ucnonp3osamu 200 | OIKI 31
KI' MEJTHBIX OTXOJIOB OT I[BETHOT'O JIUThS, COJIEPIKAIINX OIIK1 Bl
20 % dopmoBouHoii 3emnu. Kakoit 006em 30%-ii ggg ély !
a30THOW KHUCIOTHI (II0THOCTHIO 1,184 F/CM3)
notpe0yeTcst Uil pacTBOPEHUs Meau?

36 | Omnpenenute MaccoByIO OO XJIOpHUAa Oapus B OIIK1 31
pacTBope, UCHOIb3YEMOM It O0pPBOBI ¢ BPEIUTEIIMU OIK2 ¥1
pacTeHuid, eciu B 4 M° BOJIBI pactBopmiu 250 kr 325 ;]132
BaCl,-2H,0, conepxaiiero 10 % HepacTBOPUMBIX
IIPUMECEN.

37 | . Ompenenute MaccoBYIO IOJIO MPUMECEH B HCXOIHOM OIIK1 31
CBIPbE, €CITH MPH aBTOKJIABHOM BHIIIIEIAYMBaHUA 12 T OIIK1 Bl
6apura (TspKenoro mmara) BaSO4 KOHIIEHTPpHUPOBAaHHBIM ggg ]23?,1
pactBopoM KoCOj3 6b110 MoTyueHo 8 T kapOoHarta Gapust
BaC03.

38 | Onpenenute maccoByro nonro BaCO3 B KoHIIEHTpaTe, OIIK1 31
€CJIA IIpU TepMuUecKoM pasnoxeHuu 300 r ero 83% ]Z}

BhIIeNIsIeTCsT 33,6 J1 yIJIEKUCIoTro rasa (H. V.).

IIKS 31




MMOKA3ATEJA U KPUTEPUU OLIEHVUBAHUSI KOMIIETEHIIUI
(IIkaabl oLleHUBAHMS)

Pe3ynpTaThl  BBINOJHEHUs  OOydaroluMcsa  3aJaHMl  Ha  DK3aMEHe
OLIEHUBAIOTCS M0 IIKAJIE - MO MATUOAITFHOM IIKaJe.

B ocHoBe oreHMBaHMS J€KaT KPUTEPUU TOPOTOBOTO U TOBBIIIEHHOTO
YPOBHSI ~XapaKTEPUCTUK KOMIICTCHIIMA WM WX COCTABIAIOMIMX  YacTeH,
dbopMupyeMbIX Ha Y4eOHBIX 3aHATHAX 1o aucuuiinHe (Tabmumma 2.5 paboueit
IPOTPaMMBbI TUCITUTUTAHBI).

«OtnuyHo» (5) / «3auTeHO» — OIEHKAa COOTBETCTBYET IOBBIIIEHHOMY
YPOBHIO U BBICTABJISIETCS OOYyYalolIeMycCsl, €ClId OH TIyOOKO U IPOYHO YCBOMII
MPOrpaMMHBIN MaTepual, UCUEPIIbIBAIOIIE, OCIEI0BATENIbHO, YETKO U JIOTUYECKU
CTPOMHO €ro M3jaraer, yMeeT TECHO YBS3bIBATh TEOPHUIO C MPAKTUKON, CBOOOHO
CIpaBJISIETCS C 3aja4aMM, BOIPOCAMH M JIPYTMMU BHJIaMU MPUMEHEHUS 3HAHUMH,
MIPUYEM HE 3aTPYIHSIETCA C OTBETOM IPU BUJIOM3MEHEHUH 3aJaHUM, UCIIOJIb3YET B
OTBETE MaTepuall MOHOTrpadUuecKoil IUTEpaTyphbl, MPaBUIBHO OOOCHOBBIBAET
MPUHATOE pElIeHUE, BJIAJICET PA3HOCTOPOHHMMHU HaBBIKAMU M MpHUEMaMU
BBITIOJTHEHUS MPAKTUYECKUX 3a7ad.

«Xopor1io» (4) / «3a4TeHO» - OIIEHKA COOTBETCTBYET MOBHIIIIEHHOMY YPOBHIO
Y BBICTABJISIETCSA 00YyYalOIEMYyCsl, €CIM OH TBEPJIO 3HAET MaTepuai, IPaMOTHO U 110
CYILIECTBY M3JIaraeT €ro, He JOMyCKasl CYIIECTBEHHBIX HETOYHOCTEH B OTBETE Ha
BOIIPOC WJIM BBIMOJHEHUM 3a/laHUM, TPABWIBHO MPUMEHSAET TEOPETHUUYECKUE
MOJIOKEHUSI TIPU  PEIICHUH TMPAKTHUYECKUX BOIMPOCOB W  3aJay, BIAJEeT
HE0OXOMMBIMUA HaBbIKAMU U TIPUEMaMH MX BBITIOJIHCHHUS.

«YnosnerBoputenbHo» (3) / «3auT€HO» - OICHKAa COOTBETCTBYET
MOPOTOBOMY YPOBHIO M BBICTaBJISIETCS OOYy4YarOIIEMYCs, €CIM OH UMEET 3HaHUS
TOJIBKO OCHOBHOTO MaTepuajga, HO HE YCBOWJ €ro JAeTaneil, JO0myCKaeT
HETOYHOCTH, JE€MOHCTPUPYET HEJOCTaTOYHO TMpaBUJIbHBIE (OPMYIUPOBKH,
HapyIICHUsI JIOTMYECKOW TMOCIEAOBATEILHOCTH B M3JI0KEHUU MPOTPAMMHOTO
MaTtepualia, UCIBITHIBAET 3aTPYITHCHUS TIPU BHITIOJIHEHUHU MTPAKTUUYECKUX PaldoT.

«HeynosnerBoputenbHo» (2) / «HE 3a4T€HO» - OIIEHKA BBICTABIISIETCS
oOyyJaromemycsi, KOTOpbId HE JOCTUTaeT MOPOrOBOTO YPOBHS, JIEMOHCTPUPYET
HEMOHUMaHue TpoOJieMbl, HE 3HACT 3HAYUTEJIBHOW 4YacTU MPOrPaMMHOTO
Marepuasa, JIOMyCKaeT CYIIECTBEHHbIE OIMMOKHA, HEYBEPEHHO, C OOJIbIIUMU
3aTPYHECHUSIMU BBITIOITHSET MPAKTUYECKUE PAOOTHI.



