/—-—\\
MUHUCTEPCTBO HAYKHM U BBICHIET O OBPA3OBAHUS PO

PI'BOY BO «MHrymckuii rocyiapcTBeHHbI YHUBEPCUTET»

FYMaHI/ITapHO-T€XHI/I‘{€CKI/Iﬁ KOJUICIOK

COI'TACOBAHO YTBEPXIAIO
3aBenyronuii ”HGOPMALIMOHHO-TEXHHUYECKOTO I[I/IpeKTOp I'TK
OTJEIICHUSA

bapkunxoesa M.M. | _J1zaypoB M.A.
OT «_ 22 » ____ Mas 2024r. oT «24» _ Mas__ 2024r.

DOH/I OLICHOYHBIX CPEJACTB

Mo y4eOHOU JUCIUIUIMHE

EH.02 «O0masi 1 HeopraHmyeckast XuMus »
AJIA CIICHHUAJIbHOCTHU

18.02.12 «TexHOJ0THS AHAJIUTHYECCKOT0 KOHTPOJIA XUMHUYECKUX
COCIMHEH U
10 TIporpaMmMe 0a30BOM MOJATOTOBKH

Marac-2024



A

doHa  OIEHOYHBIX CpPEICTB pa3zpaboTan Ha ocHoBe DenepaabHOTO
roCyJIapCTBEHHOTO 00Pa30BaTEIbHOTO CTAaHJAApTa CPEIHEro MpodecCHoHaIbHOTO
oOpazoBanus 10 cnernuaabHocTd 18.02.12 «TexHonorus aHaJIUTHYECKOTO
KOHTPOJIS XUMHUUYECKUX coeauHeHui» mno auctummHe EH.02 «O6mas wu
HEOPTaHUYECKasi XUMUSD».

Opranmzanus — pazpadoryuk: PI'bOY BO «MHrymickuii rocy1apcTBEHHbIN
vyHUBepcuTeT» | YMAaHUTAPHO — TEXHUYECKUIN KOJUICHK

PazpaGorumk:  JlaxkwibroBa A.X., mpenojaBaTesib  MH(OpPMAIMOHHO-
TEXHUYECKOTO OT/ICIICHHUS.

PaccmoTpeHna Ha 3aceannu HHOOPMAITMOHHO-TEXHUYECKOTO OTACICHUS
[Ipotrokon Ne 8 or« 22 » wmas 2024 r.

PaccmoTrpena u ogobpena Ha 3acemannn Metonuueckoro coBera I'TK.
[Tpotokon Ne 7 or« 23 »_ mas 20 24 r.

©Jlaxkunbronsa A.X.,2024
©I'TK,2024



3.1
3.2

4.1
4.2

COJEPKAHUE

MHACIIOPT KOMIIVIEKTA KOHTPOJIBHO-OEHOYHBIX CPEJACTB
KoHTpo:b u o1ieHKa pe3ynbTaToB OCBOSHUS AUCLUTIIMHBI

KoHTpoJib 1 OlleHKa OCBOCHHUS YUE€OHOM AUCIMIUIAHBI 10 TeMaM (pasjienam)
DopMBbI MPOMEKYTOUHOH aTTECTALIUU

TUIOBBIE 3AJJAHUSI JIJIs1 OLIEHKU OCBOEHUSI YYEBHOI
JUCLMUIIIAHBI

OIIMCAHME ITPOLELYPBI MPOMEKYTOYHOM ATTECTAIIMA
Onucanue npouenyps! 1uddepeHIanTsHOro 3a4era
Onucanue npoueaypsl SK3aMeHa

KPUTEPUU OLIEHKH MPOMEXYTOYHOM ATTECTAIIUA
Kpurepun onienku Ha 1udGepeHIIIPOBAaHHOM 3a4eTe
Kpurepuu onieHkr Ha sK3ameHe

o b~ b

12

42
42
43

44



1. TACIIOPT KOMIVIEKTA KOHTPOJIBHO-OHEHOYHbIX CPEACTB

1.1. KOHTPOJIb 1 OHEHKA PE3YJIbTATOB OCBOEHUSA JUCIUIIJINHbI

[Tpeamerom oneHKH OCBOSHHSI yueOHOH nuctmiinHbl (Y ]]) SBISIOTCS YMEHHS U 3HAHHS.
KoHTponb M OLEHKA 3TUX AMIAKTUYECKUX E€IMHHLl OCYLIECTBIISIIOTCS C HCIIOJIB30BAHUEM

cleAyoumx GopM U METO/IOB:

Tadauua 1. ®opMbl 1 METOABI KOHTPOJISI M OUEHKHU JUAAKTHYECKUX eIMHMIL.

Pe3yabTarsl 00yyeHus

®opmMbI U METOABI
KOHTPOJISA M OLlEHKH
pe3yJabTATOB 00y4eHHs

HaumenoBanue
OLIEHOYHOI0 CPeACTBA

Juunocmnuix

- YyBCTBO TOPJIOCTH U YBAKEHUS K
HMCTOPUH U TOCTHXKCHHSIM OT€UECTBEHHOU
XUMHUYECKON HaYKH; XUMUYECKH
rpaMOTHOE TTOBEACHUE B
poecCHOHANBLHOM e TEIbHOCTH U B
OBITY TIpH OOpAIIEHUH C XUMUYECKUMHU
BElI[eCTBAMH, MaTepUaIaMH U MPOLIECCaMH;

HNuTepnperanus

pe3yabTaTOB HAOJIOICHUN 3a

JEeSITETLHOCTHIO
00yyaromerocs B mpoiecce

OCBOCHHAA 06paSOBaTeJ'IBHOI7I

IIPOrpaMMbl

- BOCIIMTAHHOCTDH B
TaKTU4YHOCTB,
JIEMOHCTpAIUsl TOTOBHOCTH
K CaMOCTOSITEILHOM,
TBOPYECKOU AEATEILHOCTU

- TOTOBHOCTB K IMPOJOJIZKECHUTO

TBopueckue u

- INTAaHUPOBAHUC

00pa30BaHUs W MOBBIIICHUS HCCJIEI0BATEIbCKUE MOBBILICHUS TUNYHOCTHOTO
KBasM UKy B U30paHHOU IPOEKTHl MepomnpusThs M0 | ¥ KBATH()UKALMOHHOTO
MpOoECCUOHAIBHON JEATENHHOCTH U 01aroycTpoicTBy YPOBHS, y4acTHE B
00BEKTUBHOE OCO3HAHHUE POIU TEPPUTOPUU KOJJIEIKA U npodeCCHOHATBHBIX
XUMUYECKUX KOMIIETCHIIUHA B 3TOM; MHUKpOpaiioHa KOH(EepeHIMIX, CEMUHApax
- YMEHHE UCIOJIb30BATh JOCTHKEHUS VYdacTue B KOJIJIEKTUBHBIX - OIIEHKa IPOAYKTOB
COBPEMEHHON XMMUUYECKOU HAYKU U MEPOIPUATHAX, HAay4YHOT'O U TEXHHUYECKOTO

XUMHYECKUX TEXHOJIOTHH JJIA ITIOBBIIICHU S

MMPOBOAVWMBIX Ha Pa3JIMYHBIX

TBOpPYECTBA, CIIOpTa,

COOCTBEHHOT'0 WHTEIUIEKTYalIbHOTO YPOBHSX 0OIIECTBEHHBIX
Pa3BUTHS B BHIOpaHHOM OTHOLLICHH;
npodecCHOHATBLHOM JIeITeTIbHOCTH,

Memanpeomemmnix
- ACII0JIB30BAHNE PA3JIMYHBIX BUIOB DKcliepTHast OLIEHKa - OpraHu3aunus

MMO3HaBaTENBEHON AEITEeTEHOCTH U
OCHOBHBIX HMHTEIUIEKTYaJIbHBIX OMEepaini
(TTocTaHOBKY 337249, (GOPMYITUPOBAHUS
TUIOTE3, aHAIN3a U CHHTE3a, CPAaBHEHUS,
000011IeHNs, CHCTEMATHU3aI[H, BBISIBICHUS
MPUYUHHO-CJIEICTBEHHBIX CBSI3EH, TOUCKA
aHAJIOTOB, (OPMYIUPOBAHUS BBHIBOJIOB),
JUTSI pEIICHUs TOCTABIICHHOM 3a/1a4H,
MIPUMEHEHUE OCHOBHBIX METOJIOB ITO3HAHUS
(HaOroICHUSI, HAYYHOTO YKCIIEPUMEHTA),
JUTSL U3YYEHUS Pa3TUIHBIX CTOPOH
XUMHUYECKHX O0OBEKTOB H MPOIIECCOB, C
KOTOPBIMH BO3HHKAeT HEOOXOIUMOCTh
CTAJIKUBATHCS B MPOPECCHOHATHHON

chepe;

BBITIOJTHCHH A MMPAKTUYCCKUX

pabot
CemuHapbl
Konkypchl
OnmuMnmaael

CaMOCTOSITEIbHBIX 3aHITHH
B XOJI€ U3yUYEHUS
00111600pa30BaTEIBHBIX
TUCIIHIIINH;
TUTAHUPOBAHUS
COOCTBEHHOI
JIEITENHHOCTH;

- OCYIIECTBIICHHE
KOHTpPOJIS U
KOPPEKTUPOBKHU CBOEH
JIeATEIbHOCTH;

- UCTIOJIb30BAHUE
Pa3IMYHBIX PECYPCOB JIIS
JOCTHXKCHUS TIEIIeH;




- UCIIOJIb30BAHUC PA3JIMIHBIX UCTOYHUKOB
JUIS IOJTYYCHHUST XUMUUECKOH HH(OpMaIHy,
YMEHHE OLICHUTH €€ JIOCTOBEPHOCTD IS
JOCTH)KEHHUS XOPOIIHX PE3yIbTaTOB B
npodeccuoHaabHOu chepe;

- BBIOOpD W TMPUMEHCHHE
pa3IMYHBIX  METOJIOB U
croco0oB perieHus
MOCTABJICHHBIX 33724

Ilpeomemmnuvix
- ¢()OPMHUPOBAHHOCTD IIPEJCTABICHUN O HuTepnperanus - BEIOOp M UCIIOJIb30BaHKE
MeCTe XMMHUHU B COBPEMEHHOM HAYYHOU pe3yJIbTaTOB HAOIIOACHUN 3a | pa3JINYHbIX METOI0B
KapTUHE MHUPA; IOHUMAHUE POJIK XUMHH B | JESTEIBHOCTBIO pEIIEeHUs IPAKTUYECKUX

(dbopMHEpOBaHUHU KPyTo30pa U
(YHKIIMOHATIBHOM I'PAMOTHOCTH YEJIOBEKa
AJId pCHICHUS MMPAKTUYCCKUX 3aaa4,

00yyaromerocs B nmpoiecce
OCBOCHHSI 00pa30BaTEIBHOM
MPOrPaMMBbI

3a/ad4;

- BJIaJICHHE OCHOBOIIOJIAT AIOIUMU
XUMHUYECKUMHU NTOHATUSAMH, TEOPUAMH,
3aKOHaMU U 3aKOHOMEPHOCTSIMU;
YBEPEHHOE M0JIb30BaHUE XUMUYECKON
TEPMHUHOJIOTUEN U CUMBOJIMKOM;

[TonroroBka pedeparos,
JIOKJIaJI0B, COOOIICHUI

- IGMOHCTpAaIHs
crocobHocTel K yueOHo-
HCCIIEA0BATEIBCKON U
NPOEKTHOMU JIeSTEIbHOCTH;

- BJIaJICHAE OCHOBHBIMHM METOJaMU
Hay4HOI'0 II03HAHUA, UCIIOJIb3YEMbIMU B
XUMHUH: HaOJIO/IEHHUEM, ONUCAHUEM,
U3MEPEHUEM, DKCIICPUMEHTOM; YMEHHE
00pabaTbIBaTh, OOBSICHATH PE3YJIbTATHI
IIPOBEICHHBIX OIBITOB U J€JIaTh BHIBOJBL,
TOTOBHOCTb U CLIOCOOHOCTH NPUMEHSTh
METO/bI IIO3HAHUS [IPU PELLIECHUH
IIPAaKTHUYECKUX 3a/1a4;

Hcnonn3oBaunue
AIICKTPOHHBIX HCTOYHUKOB.

- IEMOHCTpAIIHS
CIIOCOOHOCTH
CaMOCTOSTENIHHO
HCIIOJB30BaTh
HEO0OXOANMYIO
uHpoOpMaUIO 115
BBIIIOJTHEHUS
MOCTABJICHHBIX YYCOHBIX
3a/1ad4;

- ¢(OPMHUPOBAHHOCTb YMEHUS J1aBaTh
KOJINYECTBEHHBIE OIICHKH U
IPOU3BOJIUTH PACUYETHI 10 XUMUYECKUM
dbopMysiaM U ypaBHEHUSIM;

Habmroienue 3a HaBbIKaMU
paboTHI B TII00AIBHBIX,
KOPIOPATUBHBIX U
JIOKQJTBHBIX
WH(OPMAILIMOHHBIX CETAX.

- 3¢ pexTUBHBINA TOUCK
Heo0X0IuMOM
uHpOpMaInH;

- BIIQJICHHUE TTPaBUJIaMU TEXHUKH
0€30MacHOCTH MPU UCTIOTH30BAHUH
XUMHUYECKHX BEIIECTB;

VY4ebHO-TpaKTHUECKue
KOH(pepeHInH

- coOII0ICHUE TEXHUKHU
0e30I1aCHOCTH, TUTHEHEI,
pecypcocOepexeHus,
MPABOBBIX M ATHYECKUX
HOPM, HOPM
MH(OPMaLIMOHHON
0€301aCHOCTH.

- chopMUPOBAHHOCTH COOCTBEHHOM
IIO3UIINUHA 110 OTHOIICHUIO K XUMHUYECKOH
uH(pOpMaIIH, TTOTYyYaeMON U3 Pa3HbIX
UCTOYHHKOB.

Hab6nronenue 3a posbro
o0yyaroIerocs B rpymre

- NCTIOJIb30BAHNE
pa3IMYHBIX HCTOYHUKOB
uH(pOpMaLnH, BKIIOYas
AIIEKTPOHHBIE;




PesynbTaThl 00y4yeHust
(ocBOEHHBbIE YMEHM S,
YCBOCHHbIE 3HAHMSA)

®opMbI U METOAbI KOHTPOJISI H
OlIeHKH pe3y/IbTATOB 00y4eHus!

HaunmeHoBanue oleHOYHOI0
cpeacTBa

YmMmern:

Ha3bIBATb: U3YYCHHBIC
BCIICCTBA I10
((TpHBHMBHOﬁ» niIn

- OIICHKA WHMBHYaJIbHOTO /WK
(pOHTATBHOTO YCTHOTO OIpoca
TEKYIIETO KOHTPOJISI 3HAHMIA;

KonTponbHbie paboThi;

I/IHI[I/IBI/I,I[yaJ'IBHBIe KapTOYKH -

MEXTyHapOTHON 3aJlaHuUs IPOBEPOYHBIX PaboOT.
HOMEHKJIaTypaMm - OIICHKA BBIMOJIHEHUS 3a/IaHUH 110
WHIUBUAYATBHBIM KapTouKaM-3adanusiM | [IpakTudeckue 3aHsITHS,
MIPOBEPOUYHBIX PadOT;
NunuBuayaabHbIe KAPTOUKH —
- OIICHKA BBIMOJIHEHHS] KOHTPOJIbHBIX 3ananus AU PepeHnpoBaHHOTO
pabot Ne 1-4; 3adeTa.
- OIICHKA BBITIOJTHCHHUS 3a/TaHU I
MPAKTUYECKHUX 3aHATUH ;
- olleHKa aud dhepeHIInPOBaHHOTO
3a4yeTa 1o AMCLUILINHE.
(bpoHTaNBHBIN OMPOC B MPOLIECCE JuddepenurpoBaHHbIii 3a4eT
MIPOBEICHUS TIPAKTHUECKUX; DK3aMeH
3aHATUMN, OLIEHKA TECTOBBIX KOHTPOJIS
nepesl IPAaKTHYCCKUM 3aHSTHEM;
TectupoBanue. Tectbr
IIpoBoauTh:

CaMOCTOSTENIbHBIN ITOUCK
XMUMHUYECKON MH(OpMaIuK ¢
UCTIOJIb30BaHUEM
Pa3JINYHBIX UCTOYHUKOB
(HayYHO-TIOITYJISTPHBIX
U3JJaHUH, KOMITBIOTEPHBIX
0a3 1aHHBIX, PECYPCOB
HuTepHera);

HCIIOJb30BaTh
KOMITBIOTEPHBIC
TEXHOJIOTHH ISl 00pabOTKH
U Tiepelayl XUMHYECKON
UHPOPMALIUH U ee
MIPEJICTABJICHHS B
pa3IU4HbIX hopmax;

OlLIeHKa 3aIuThl pedepara B popme
JOoKJIaaa

ouenka 3amutel CPC B popme
KOHCIIEKTa, I0KJIaja

pemaTb: pacueTHbIE 3aa4l
0 XUMHYECKUM (hopMyJiaMm
U YpaBHEHUSIM

OLIEHKa IPOBEPOYHON PabOTHI

IIpakTHueckoe 3aHsTHE.
WNHnnBunyansHble KAPTOYKH
3aJlaHMs HA pelIcHUe 3a1a4.




3HATh:

BakKHelilIme XuMU4YeckHe | (pOHTANBHBIN YCTHBINA OIPOC; KoHTposbHBIE BOIIPOCHL.
NOHATHSA
TECTOBbIE, IPOBEPOYHBIE PAOOTHI, [IpakTuueckue 3aHATHS.
(pOHTaTBHBIN OMPOC B MPOLIECCE NunuBuyansHble KAQPTOUYKU
IIPOBEJICHUS IPAKTUYECKUX 3aHATHI. 3aJJaHuUs 110 TEMaM.
BajKHellllMe BellecTBa M | OLIEHKA IIPOBEPOYHBIX padoT, ITpakTdeckue 3aHATHS.
MaTepHaJIbl: TectupoBanue,
(GpoHTaIBHBII OIPOC B IIpoliecce OLIEHKA BBIIIOJIHEHUsI PadoT.
IIPOBEACHUS IPAKTUYECKUX 3aAHATUI

Onenka ocBoenust Y/| mpemycMmaTpuBaeT HCIOJNB30BaHHWE OAUIBHON CHCTEMBI OICHUBAHHS C
NIEPEBOJIOM B 5-TU OAJUIbHYIO;




1.1.1. KoHTpo.b U OLIEHKA 0CBOECHUsI YUeOHOM TMCUMILUIMHBI 10 TeMaM (pa3aeaam)

@opMbI H METO/IbI KOHTPOJIsA

JJieMeHT Yy4YeOHOH JAUCHUIIMHBI . IIpome:xyTouHas
Texymmii KOHTPOJIb
aTrecTanus

PA3JIEJI 1. TeopeTuyeckne 0CHOBbI XMMHH

Tema 1.1 OcHOBHbIe NOHATUA U 3aKOHbI XMMUU

1. Mpeamer u 3agaun xuMuu. OCHOBHbIE TOHSITHUA M 3aKOHbI XHMHH.
ATOMHO — MOJICKYJIIPHOE YUCHUE. XUMUYECKUE JICMECHTBI. AOCOIIOTHBIC
U OTHOCHTEIbHBIC aTOMHBIC Macchl. Momekynbl. MosiekysipHass Macca.
DNeMeHTHBI cocTaB BemiecTBa. [IpocThie W CIOXHBIC BEIIECTBA.
Banentnocts snementoB. Mosb. MonsipHass macca. 3akoH ABOraapo.
VYpaBuenue Knamelipona — MeHaeneeBa. 3aKOH COXPAaHEHUS MacChl
BEIICCTB.

2. Knaccupukanusi ¥ HOMEHKJIATYpa HEOPraHMYeCKHX COeJHMHEHMH.
CocraB, HOMEHKJIaTypa U Tpadudeckue GopMyIibl OKCHIIOB, OCHOBAHHHA,
KHUCJIOT U COJIEH.

1. Mepuoanyeckuii 3aKOH M TNEPHOIHYECKAA CHCTEMA XHUMHYECKHX 5
snementoB  J.M.Menneneea. CrpoeHne aroma. DieKTpoHHas | YC/MHblL Onpoc;
KOH(UIypaLys. IIposepka domawnezo 3a0anusi;

2. XumMu4ecKasi CBSI3b H CTPOEHHEe BelecTBa. TUIIBI XUMHUUECKHUX CBSI3CH, Tecm

ruOpuaM3aysl aTOMHBIX OpOWTaNel, BaJICHTHBIE COCTOSHUS aTroMa Tpaxmuueckoe 3ansamue
yriepoja. Jlabopamopnvie 3ansamus

Tema 1.2. OKHCIAUTETBHO- BOCCTAHOBHUTEJIbHbIC PEAKIIUMN.
1. OBP B cBere y4yeHHusi 0 CTPOeHUM aToMa. BaxHeiilne okucIUTeNH U
BoccTraHoBuTenu. CocraBienue OBP meTonom nomypeakuuii.
2. DJIeKTPOJIM3 KAK OKHCJIMTEIbHO-BOCCTAHOBUTE/ILHBIN Npolecc.

Tema 1.3 Xumunueckasa KMHETUKa U paBHOBECME XMMUYECKUX NPOLLeCcCoB.
OCHOBbI TEPMOXMMUN.

1. Cxopocth XxuMHuyeckMX peakuuii. ['OMOreHHble U TeTEepPOreHHbIE
xumMuueckue  peakuuu.  DakTopel,  BIMAIOIIME HAa  CKOPOCTb
xumuyeckuxpeakuuid.[Ionarue o karanuse.

2. HeoOpaTumble u 00paTHMBbIe peakuu. XHMHYECKOe PABHOBECHE.




q)aKTopr, BJIMAOINIMEC HA CMCHICHUC XUMHUYCCKOT'OPABHOBCCHS.

Tema 1.4 O0urue cBeieHUs1 0 pacTBOpPax.

1. PacTtBopbl.  JJIeKTPOJMTHYECKAS  JIMCCONMANMA.DJICKTPOIUTHl U
HEedIeKTPoJIUThI. CriocoObI BBIPAXKEHHUS COCTaBapacTBOpA.

2. 'uapoau3 coueii. ®Dakropsl, Biusiomme Ha ruaponu3.CTeneHp u
KOHCTAHTAa FUAPOIIN3a.

PA3JIEJI 2. Xumusi HeMeTaJJI0B

Tema 2.1 O0mme cBefeHUs 0 HEMeTALIAX.
1. OOmuii 0630p HeMeTaJIOB. [l0N10’kKEHNE HEMETAIUIOB B
HEepHOANYECKOH CHCTEME.

Tema 2.2 p —3aemenTs 111, 1V, V, VI, VII rpynn nepuoanyeckoi
CHCTeMbI 3JIeMEHTOB
1.00masi  XapakTepHMCTHKa  TraJlOTeHOB W  HX  BOJOPOJAHbIE
COCAMHEHHU.DJIEKTPOHHOE CTPOEHUE AaTOMOB, BaJICHTHOCTb U CTENECHU
OKHCJICHHUS B COEIMHEHMSIX, (U3NIECKHE U XUMUYIEeCKHEe cBOicTBa. CriocoObI
MIOJIy4EHUS.
2.Xop M ero BakHe#dlHe coelMHeHUs.BomopoaHble coenlnHEHMS
rajoreHoB. ColM rajJoreHoBOJOPOIHBIX KUCIOT. KucinopoaHele coeaMHEHNs
rajJioreHoB. [IpuMeHeHue raJoreHoB U UX COCINHEHHM.

3.00mas xapakrtepucTuka Kuciaopoga u cepbl. COenUMHEHUS CepbI:
cepoBoaopoa 1 okcusl cepsl, H2SO4 1 eecomm.
4.CepHasn kucjaora. Pusnueckre U XMMHUYECKHUE CBOIICTBA CEPHON KUCIIOTBHI.
XHWMHYECKHE pEaKLnH, JIe)KAIUe B OCHOBE IIPOU3BOJCTBA CEPHONU KHUCIIOTHI.
OO6mmwmit 0630p CBOMCTB CelieHa, TEeUTypa U UX COCTUHECHHI.

5.00mas XapaKTepUCTHKA 3JIEMEHTOB MOATPYNNbI a30Ta. A30T. AMMHaK.
Conu ammonus. Kucnopoansie coegHeHHs a30Ta. A30THbIE YAOOPEHHUS.
6. O0uuii 0030p cBOMCTB (pochopa, MbIIbAKA, CYPbMBI,BUCMYTA.

7.00mas  XxapakTepuUCTHKA YIJIepoaa, KpeMHHusl, 0opa.OleKTpoHHOE
CTPOEHHME YIJIEpOJa, KpeMHHUs. PacnpocTpaHeHHOCTb B MPHUPOAE H
ajutorponus. Pu3ndeckue 1 XUMUYECKUE CBOMCTBA.
8. Kuciiopoanbie coeqMHEHHMs Yyriaepoga H KpeMHHMs. YTOlbHas H
KpeMHUEBasi KUCIOThI U uX cosd. [IpuMeHeHne coeiuHeH .

Yemmuwiti onpocy

Ilposepra oomawneeo 3a0anus;

Tecm
Ilpaxmuueckoe 3ansimue
Jlabopamopnvie 3anamus

JK3aMeH.




PA3JIEJI 3. Xumusi MeTa1J1I0B

Tema 3.1001mue cBeaeHus 0 MeTaJLJIaX
1. O6mmii 0630p s- m d- »3iemenToB. IlomokeHHME METaIOB B
[IEPUOIUYECKON cucreMe JJIEMEHTOB, MeTajuIn4ecKas CBS3b.
Kpucrannuieckoe CTpOCHUEMETAILIOB.

2. DJIeKTPOXHMHUYECKHIl Psil HanpsoKeHWd MeTassioB. Metamisl B
npupoze. Crnassl. Koppo3usimeraios.

Tema 3.2 s- ssiementnl I u || rpynn nepuoanyeckoii cucremMbl 3JIeMEHTOB
1. O6masi XapakTepHMCTHKA WIEJOYHBIX META/LUIOB. DIEKTPOHHOE
CTPOCHHUE WICJIOYHBIX METAUIOB. PacmpocTpaHeHHOCTh B IPHUPOJE.
Puznueckre 1 XuMUYECKHecBOCTBa. [loyueHue menouHbIx METAJIJIOB.
2. Bakueiimmue coeHeHUsI MEJOYHBIXMETAJLIOB.

Tema 3.4 p - ss1emenTs 111 u IV rpynn nepuoanyeckoii cucreMsbl
3JIEMEHTOB

1. OO0mas xapakTepuMCTHKA aTIOMUHUS, TePMAaHMs, 0J10Ba, CBHHIIA.
DJEeKTPOHHOE CTPOCHHE aTOMOB METAJIOB (IFOMUHUHN, FepMaHHii, 0JIOBO,
cBuHel). Pu3nyecKkue 1 XUMUYECKHE CBONCTBA.

2. AM(OTEepHOCTh OKCHA0B HTHAPOKCH/IOB.

Tema 3.5 d - anementsi VI, VI, VIII rpynn nepuoanveckoii cucreMbl
3JIEMEHTOB
1. Xpom u ero coeguHeHuAa. OcobeHHOCTU CTPOEHMA aTOMOB. XpOMaTbl U
Aanxpomatbl. CBOMCTBA M NPUMEHEHME.
2. MapraHeu u ero coeagMHeHUA XMMMYECKME CBONCTBA COEAUHEHUN
MapraHua. NonyyeHne u NPUMMeEHEHHUeE.

Tema 3.6 d- 3aemenTnl I 1 |1 1060YHBIX TPYyNI NEPHOIUYECKO CHCTEMBI

3J1eMEHTOB

1. ®dusnyeckue U XMMHYeCKHE CBOWCTBa Me/H, 30J10Ta, cepedpa.
HaxoxaeHue B mpupojie, NoJdy4yeHHe U IPUMEHEHHUE.

Yemuwiu onpoc;

Ilposepka oomawnezo 3a0anusi;
Tecm

IIpakxmuueckoe 3anamue
Jlabopamopnvie 3anamus




1.2. ®OPMbI TIPOMEKYTOYHOM ATTECTAIIUA

Tabauua 2. 3arnmanupoBaHHbIe (OPMBI IPOMEKYTOYHON aTTECTALINH.

Ne cemecTpa DopMBbI IPOMEKYTOYHOM aTTECTAllMU. ®opma nposeaeHH.

YcrHbIN GpOHTANBHBIN, HHAUBUAYAJTBHBIN OMPOC,
1 MPAKTUYECKHE 3aHATHSL, JTa00OpaToOpHbIe PadOTHI, [To Tekym oreHKaM.
IIPOBEPOUYHBIE PAOOTHI, KOHTPOJIbHBIE PAOOTHI.

2 DK3aMeH - 4dcemectp bunersr.

1. KoHTpo/bHO-OLIEHOYHBIE CPEACTBA TeKYIEero KOHTPOJIs
Kontponbno-onieHounsie cpeactsa (ganee KOC) Tekyiero KOHTpOJIs BKIIOYAIOT:
1. Tlpaktuuyeckue u naboparopHble paboThl MO AucHUIIMHE (Meronuyeckue pPeKOMEHIALUU 110
BBITMIOJTHEHUIO MPAKTUYECKUX U 1a00paTOPHBIX paboT)
2. KontponpHo-u3meputenbHbiii MaTepuai (nanee KMUM).

2. KoHTpPO.1bHO-011eHOYHBIE CPEeACTBA MPOMEKYTOYHOH aTTecTalun
3.1 KOC nmpomexxyTounoii arrecranuu 11 cemectpa B popme sK3aMeHa BKIIOYAIOT:
1. IlepedyeHs TeM AJI TOATOTOBKH K DK3aMEHY.
2. TunoBble 3a7jaHus 1711 IOATOTOBKH K DK3aMEHY.
3. KoHTpOIpHO-H3MEpHUTETHHBIE MaTEPUAITBI TPOMEXKYTOYHOH aTTECTAIUH.

3. YcioBus BBINOJHEHHUS 32IaHUS HA DK3aMeHe:
3.1 KonuvecTBo o0yuarommxcs, CAAIINUX 3K3aMeH OJJHOBPEMEHHO — BCS TpyMIa
3.2 K sx3aMeHy JTOMyCKaloTCs 00yJaroIuecs, BHIMOIHUBIINE U 3alIUTUBIINE JJA00pATOPHBIE PAaOOTHI.
3.3 Dk3aMeH MNpoxoauT B mHCbMEHHON Qopme. [lo OkOHYaHMM HK3aME€Ha BO3MOXXHO YCTHOE
cobeceoBaHUe CTYJEHTa ¢ IpenoaaBareneM. B ciydae mpoBeaeHus cobeceJoBaHus OKOHYATEIbHAs
OIICHKA 32 3K3aMEH OIPEJICIIAETCS 110 UTOraM coOeceIOBaHUS.
3.5 Bpewms npoBenieHus sk3aMeHa — 4 akaJeMUYECKUX Yaca.
3.6 Ha sx3amene He pa3peliaercs Mojib30BaTbCs TETPAIsIMU, yUeOHUKaMH U CPEJICTBAMU CBSI3H.
3.7 O6opynoBanue: Tabnuna [lepuonnueckas cucrema snementoB [[.1. MenneneeBa, Tabnuia
pPacTBOPUMOCTH.
3.8 Kpurepuu omeHkn: MakcuMallbHOE KOJMYECTBO OasioB, KOTOPOE BO3MOXHO TMONYYHTH 3a
BBHITIOJTHEHNE MUCHhMEHHBIX 3aJaHuii dk3ameHa, mpuHuMaercs 3a 100%. IlepeBon 6aminoB B OIEHKY
OCYIIECTBIISIETCS CIIEAYIOIUM 00pa3oMm:
«HeyaosneTBoputenbHO» - 0,00 - 59,99;
«ynosneTBoputenbHO» - 60,00- 74,99;
«xoporo» - 75,00 - 89,99;
«oTanyHo» - 90,00 - 100,00.



KoMIIEKT KOHTPOJIbHO-0LEHOYHBIX MATEPUAJIOB /ISl TEKYLIEr0 KOHTPOJISA 3HAHUI M0 y4eOH oIl
aucuunianne EH.02 O6masi u HeopraHuyeckasi XuMus (THIIOBbIE 32IaHUS)

B cocTtaB KOMMN/EKTa OLEHOYHbIX MATEPMANOB AN OLEHKM YPOBHA OCBOEHMSA
YMEHUI, YCBOEHMA 3HaHWK, CHOPMMPOBAHHOCTM O0OWMX U NpPodeccUoHaNbHbIX

KOMNETEeHUMN BXOAAT 3aZaHMA a5 0byyatoWwmxca 1 NakeT npenogasaTens.
3apaaHue 1.. KomnnekT 3aaaHuit ANA TECTUPOBAHUA (OCTAaTOYHbIE 3HAHWA)
Konnuectso BapmnaHTOB 2

BapuaHrt |

1. Homep nepuoaa nokasbiBaerT:

a) YMCO INEKTPOHOB HAa BHELIHEM YPOBHE
6) YNCNO IHEPreTUYECKUX YPOBHEM
B) UMCNO INIEKTPOHOB aTOMa

2. B monekyne HCl cBs3b:

a) KoBaneHTHaA NonApHasn
6) noHHan
B) MeTananyeckas
3. Camas HenpoYHana KpUCTaZIMYecKas peLleTKa y:
a) oAbl
6) kucnopoaa
B) onoBa
4. Cnabas Kucnora:
a) cepHas
6) a3oTHas

B) yronbHas

7. KayecTBeHHbIM PeaKTuB Ha ranoreHna - MoH:

a) KaTMOoH bapus
6) KaTMOH UMHKa
B) KaTWOH cepebpa

8. MpoayKT BOCCTaHOBNEHUA a30Ta B @30THOM KUCNOTE — CUNbHENLLINI a4
a) NO

6) NO2

B) NHs



9. CuNbHEeNWUN OKNCAUTEND:

a) MnO2
6) KMnOa4
8) MnCl2
10. ambonbwnini % copeprkaHus Kenesa:
a) B YyryHe
6) B cTanu
B) B CN/iaBax
BapuaHr i

1. Homep rpynnbl noKkasbiBaeT:

a) YMC0 INIEKTPOHOB HA BHELIHEM YPOBHE Y 3/1IeMEHTOB [/1aBHbIX MOArpynn
6) UNCNO IHEPreTUYECKMX YPOBHEM
B) UMCNO IN1IEKTPOHOB aTOMa

2. B monekyne CaClz cBA3b:

a) KoBa/leHTHas nosApHas
6) noHHan
B) MeTaninyeckas

3. Camas npoyHas KpUcTaainyeckasn peweTka y:

a) anmasa
6) noBapeHHOW conu

B) )Kesesa

6. KauecTBeHHbIN peakTuB Ha cynbdar -

WOH: a) KaTMOH bapus

6) KaTMOH UMHKa

B) KATMOH MarHua

7. MpoAYKT BOCCTAHOBNEHUA CEPbl B KOHLLEHTPUPOBAHHOW CEPHOM KUCNOTe —ras C

3aNaxom TYX/bIX AULL:

a) SO2
6) H2S

B) S



8. CBoIiCTBa, XapaKTepHble 414 aIOMUHUA U ero

COeANHEHWI: @) OCHOBHblE

6) KUCNOTHbIE

B) amdoTepHble

9. BoccTaHOBUTE b, UCNONb3YEMbIV B METANNYPIUN:

a) H2

6) C(Kokc)

B) Mg

3apgaHue 4. Komnnekr 3a4aHnii AnA KOHTPOAbHOM PaboTbl KO/IMYECTBO BapMaHToB 4

| BapuaHT

1 3apaHue

YcTaHOBUTE COOTBETCTBUE mMmeXxXay NnoHATUEmM U onpeaeneHnem:

OnpedeneHue:

1.
2.
3.
4.
S.

BeluectBa, pacTBOPbI KOTOPbIX HE NPOBOAAT 3/IEKTPUYECKUIA TOK;

INEKTPONUTbI, KOTOPbIE ANCCOLUMUPYIOT Ha KaTUOHbI MEeTan/1a U aHNOHbI FTMAPOKCOrpynnm;
FOMOreHHble CMecH, CocToAME U3 ABYX U 6oNee KOMNOHEHTOB;

PacTBop, B KOTOPOM AaHHOE BELLECTBO NPWU AaHHOW TeMnepaType 60/blue He pacTBOPAETCA;

ObmeHHOe B3aMMoaencTBME BELLECTB C BOAOMN.

MMoHamue:

a) HaCbILLEHHDbI;

6) pactBopbl;

B) rMAPONU3;

r) HEINEKTPOINUTDI;

) OCHOBaHMUSA.

2 3apaHune

BbINO/IHUTE TECT C YeTbipbMA BapUaHTaMKM OTBETOB, N3 KOTOPbIX TONbKO OAMH

npasuabHbIn. 1.Cnabbim 3NEKTPOANTOM ABAAETCA KUC/IOTA:

a) MoaoBoAopoaHan B) a30THas

6) cepoBoAgOpPOAHaAnA r) xnoposogopoaHas

2.0capoK obpasyeTtca npy B3aMMOAENCTBUM CONAHOM KMCOTbI C PAaCTBOPOM:

a)AgNO036)KNO38)Cu(NOs3)2r)Al(NO3)2



3.K peakumsam MOHHOro obmeHa OTHOCUTCA:

a) ropeHue cepoBogopPOAA

6) pasnoxeHune ruapokcmaa xenesa (ll)

B) rMaponum3 KapboHaTta HaTpums

r) antoMMHOTEPMUA

4.Kakaa peakuma COOTBETCTBYET KPATKOMY MOHHOMY ypaBHeHuto H++OH-=H20
a)ZnCl2+2NaOH=Zn(OH)2+2NaCl

6)H2504+Cu(OH)2=CuS04+2H20

B)NaOH+HNO3=NaNO3+H20

r)H2504+Ba(OH)2=BaS04+2H20 5.

FM,u,ponM3y HE noAasepraercAa

CONb:

a) AlCls 6) NaCl B) Na2COs r) CuClz

3 3apaHue

WUcknounTe nuwHee noHATHeE:

HacblWweHHbIM, NepecbILLeHHbI, 31eKTPONUT, HEHACBILWEHHbIM, ManopPacTBOPUMBIN.
4 3apaHue

OcyLecTBMTb NpeBpaLLeHna:

Cu = CuCl2-» Cu(OH)2 - CuSOs - ZnSO4 - Zn(OH)2

CocTtaBuTb ypaBHeHUA rngpoansa ansa CuCla.

5 3apgaHue

PewunTe 3agavy:

CKO/IbKO rpammOB CONM HAZ0 pacTBopuTb B 170 mn BoAbl, 4TOObI NpUrotoBuTb 15%-Hblii

pactBop?

Il BapuaHT

1 3apaHue

YCTaHOBUTE COOTBETCTBUE MEXKAY NOHATUEM U ONpeaeeHNEM:
OnpedeneHue:

1. BeuwecTBa, pacTBOPbl KOTOPbIX NPOBOAAT 3/1EKTPUUYECKUI TOK;

2. Mpouecc pacnaaa BellecTsa Ha UOHbI;



3. 3ﬂeKTpOI'IMTbI, KOTOpblie ANCCOUNNPYIOT HAa KaTUOHbI MeTa/1Jla U aHUOHDbI

KMCNIOTHOIO OCTaTKa,

4. BewecTBo, B3ATOE B M3ObITKE U CAyXKalllee cpefion, B KOTOPOMN MAET PacCTBOPEHUE;

5. MaccoBoe coaeprKaHue pacTBOPEHHOro BelLecTBa B onpeaeieHHOM
MacCOBOM KONMYECTBE UK onpeaeseHHOM obbeme pacTBopa.

lMoHnamue:

a) conu;

6) aNeKTPoNUTbI;

B) pacTBOpUTEND;

r) KOHUEHTpaums;

[) SNeKTpPoNUTMYECKan auccoumanms.

2 3apaHue

BbinonHUTe TecT ¢ YETbIPbMA BAPMUAHTAMU OTBETOB, N3 KOTOPbIX TOZIbKO O4UH

npaBuabHbIi. 1.Hanbonee cMnbHbIM 3N1EKTPONUTOM ABNAETCA

a) HF 6)HNOs 8) H3PO4 r) HCOOH

2. [a3 BblaenseTcs npu B3aMoAeNCTBMM PACTBOPOB:

a) cynbdata Kannsa v a30THOM KMCNOTbI

6) Xx710pOBOAOPOAHOMN KNCNOTbI U TMAPOKCUAA XPOMA

B) CEPHOM KNCNOTbI U cynbduTa Kanma

r) KapboHaTta HaTpusa u rmgpokcnga bapusa

3. XMMUMYecKol peaKkumm Mexay rmapOKCUAOM LMHKA U CEPHOM KUCNOTOM
Zn(OH)2 + H2S04 = ZnS04 + 2H20 cooTBETCTBYET COKPALLEHHOE MOHHOE YPaBHEHME:
a)H++0OH-=H20

6)Zn2++S042-=7ZnS04

B)H2504+Zn2+=ZnSO+HO

42

r)Zn(OH)2+2H+=Zn2++2H20

4. MNpu cnMBaHMM PacTBOPOB KapboHaTa Kanma 1 CONAHON KUCNOTbl B XMMUYECKOMN
peakKLMM y4acTBYOT MOHbI:
a) CO32-u ClI- 6) CO2-1n K+ B) K« n H+ r) CO3s2- n H+
3
5. f'maponnsy nogsepraeTca conb:

a) CuBr2 6) Al2(SOa4)3 B) CH3COONa r) Bce BellecTBa



3 3apaHue
UcknoumTe nnwiHee NoHATUE:
OKcuMAbl, KUCNOTbI, COMKN, PACTBOPbI, OCHOBAHWUA, METaN/bl, HEMETANbI.

4 3apaHue

OCVLLI,GCTBMTb npespaweHna, TPETbo peakunio COCTaBUTb B MOI'IeI-(yl'IﬂpHOﬁ N MOHHDbIX

dopmax: P->P205->H3P0s->NasPOs—->NaCl->NaOH
5 3apaHue

PewwuTe 3apauyy:

CKONbKO M. BOAbl cnedyeT nNpubaBUTb K pacTBOPY a30THOWM KMCNOTbl maccoi 50 r ¢
MaccoBOWn Aosein as3oTHoM Kucnotbl 30%, 4ToObl MOAYYUTL PACTBOP C MacCoBOM Aonen

a30THOM Kucnotbl 10%?

KOHTPONbHO-OLEHOUYHbIE MaTepuasibl ANA NPOMEXKYTOUHOM aTTecTauum no
yuyebHoii aucunnnmHe (TMNoBble 3aaaHuA)

MpomerKyTouyHas aTtTecTaumsa no yyebHom gucumnimHe npoBoamTca B popme IK3ameHda.

Bonpocwionaycmnoiiuacmuikzamena

Bonpocl.OcHOBHBIE3aKOHBIXUMUH: «3aKOHIIOCTOSIHCTBACOCTaBA. 3aKOHCOXPAHEHUAMACCHI. 3aKOHIKBUB
aJIEHTOB. 3aKOH ABOTaApO».

Bonpoc 2. AToMHBIE U MOJIEKYJISIpPHBIE MacChl. MOJIb KaK €IMHUIIA KOJIMYECTBA

BemecTBa. Bonpoc 3. AToMHO-MoNekysipHas Teopus. DneMment. [Ipoctoe BemecTBo. CrioxxHoe
BemectBo.Bonpocd.[lepuoanueckuitzakon/[.M1.Menneneesa.llepuonuueckas

CUCTEMAadJIEMEHTOB.

BonpocS.0cHOBHBIE3aKOHOMEPHOCTUIIEPUOINYECKONCUCTEMbL. 3HAUCHUETIEPUONIECKOT03aKOHANTIE
PUOIMYECKOU CUCTEMBI JIEMEHTOB.

Bonpoc6.Ctpoennearoma. XapakTepuCTUKAIEKTPOHA4 -

MmsikBaHTOBbIMUUKcIamu. [ Ipuniunllaynu. DnekTpoHHBIE)OPMYIIBI.
Bonpoc7.9ueprusinonnzanun. CpoaCTBOKIIEKTPOHY. DNEKTPOOTPUIIATENbHOCTh. IOHHAsACBSA3b.
Bonpoc8.HenonspHascBA3bUNIONAPHASIKOBAIEHTHASICBS3b.

Bonpoc9.MeTtannnyeckanacsasb.
Bonpocl0.BogopoaHanceaAsb.
Bonpocll.1oHOPHO-aKUenTOPHAANAUKOOPANHATHAACBA3D.

Bonpoc12.BaneHTHOCTBBCBETEAIEKTPOHHONTEOPUH(TTIOCTOSHHAUIIEPEMEHHAS ).

Bonpoc 13. OcHoBHble okcuabpl. HomeHknaTypa, TMOJydYeHHE, XHUMHYECKHE
CBOICTBa, TPUMEHEHUEBMETUIIIHE.
Bonpoc14.Kucnorasieokcuapl. HomeHnknatypa,noaydeHue,CBOMCTBA.



Bonpocl5.AMdoTepHbICOKCH B, HOMEHKIIATYPA, 0Ty YeHHE,CBONCTBA, TPUMEHEHUEBMETUITIHE.

Bonpoc16.KucnoTsi:knaccupukanus, HOMEHKIIATy pa, 10y YeHHEe,CBOWCTBA, IPUMEHEHUEB METUIIMHE.
Bonpoc17.Conu:knaccudukans, HOMEHKIATypa,CBOHCTRA.

Bonpocl8.Mony4yeHneconen,npMmeHeHNEBMEeAULINHE.
Bonpocl9.AmdoTepHblerngpokcmabl.lonyvyeHne,cBONCTBA.

Bonpoc20.0OcHoBanus : kiaccudukanus, HOMEHKIATypa, 10Ty YeHIE,CBONCTRA.

Bonpoc 21. Conu, KUCIOTB, OCHOBaHMS B CBET€ TEOPUU  DJIEKTPOJUTHUECKON
JUCCOLMAIMU. DIEKTPOHHO-HOHHBICYPAaBHEHUSI.

Bonpoc 22. Kommiekcusie coeauHenusi. CoctaB. Buabl XMMHUYECKOW CBSI3M BO BHYTPEHHEU
UBHelIHekoopanHanuonHnoicdepe.Koopaunanumonnoeuuncio. J{Borinbieconu. Kpucranmoruaparsl

Bonpoc23.Ilonyyenue, iucconuanusinpa3pyeHueKOMIUIEKCHBIX COSIMHEHU .

Bonpoc24.PactBopsr. O0mmme

MPECTaBICHUAOPACTBOPax. IuCIIEpCHBIECUCTEMBI, UXBU/IBI.
IIpuMeHeHneBME TN HE.
Bonpoc25.PactBopuMocTbrazoB,xuakoctei, reepasixren.l uaparnasreopus/l.M.Menaeneera. Bubt
pacTBOpOB.
Bonpoc26.CriocoObIBbIpaKeHUSIKOHIIEHTPALMMPACTBOPOB: MACcCOBas 0 PACTBOPEHHOTOBEIIECTBA(B
%); HOpMaJIbHAIUMOJISIPHAsE KOHLIEHTPauupacTBOpoB. TUTP.
Bonpoc27.21eKTpoMuThIMHEIIEKTPOINTHL. MeXaHU3MAIEKTPOIUTHYECKOM ANCCOHAaIK. TeopusiaiexT
POJIMTHYECKOM TUCCOIMAIIUUAppEeHHYyCa.
Bonpoc28.Crenenpancconuanun. Koncranraaucconuanuu. luccornuanussoasl. BenmmunnapH.
Bomnpoc29.Peakimumexay31eKTpoIuTaMU-HOHHBIEPEAKIUH.

Bonpoc30.[ uaponu3ueroTursl. Y CHICHUEUITOaBIICHUETHAPOITH3a.
Bonpoc31.Ypasaenusxumuueckuxpeakuil. KinaccupuxanusxuMuyeckuxpeakui.

Bomnpoc32.CxkopocTbXUMUYECKUXPEAKIINNA,3aBUCUMOCTEOTTEMIIEPATY PbL, KATAIN3aTOPOB,KOHLIEHTPAIL
1n.3aKOH JICHCTBHS Macc.

Bonpoc33.06patumbiepeakiinu. 3akoHaeicTBUsIMacc1sio0paTuMbIxpolieccoB. KoncrantapaBH
oBeCHs.

Bonpoc34.lpuHuunn/le-latenbe.lloarsepantbnpmmepamu.

Bonpoc35.CteneHbOKMCNEHUA.

Bonpoc 36. OxucauTenbHO-BOCCTAHOBHUTENbHBIE peakuuu. OKHUCIUTENb, BOCCTAHOBHUTEIND,
UXIKBUBAIEHTHL. TUNIBIOKUCITUTEILHO-
BOCCTaHOBI/ITeHBHBIXpeaKHI/Iﬁ.BJ'II/IﬂHHeCpe}IBIHaOKI/ICHI/ITeHBHO-BOCCTaHOBHTeHBHBIﬁHPOHeCC.
Bonpoc 37. Ilombop ko3h(dUIMEHTOB B OKUCIUTEIHbHO-BOCCTAHOBHTEIBHBIX PEAKIUSIX
MeTOI0MAJIEKTpOHHOTOOananca. [IpuBectu nmpumep.

Bonpoc 38. Ilogbop kod(pQUIMEHTOB B OKHCIUTEIHHO-BOCCTAHOBUTEIBHBIX
PeaKIUAX3JIeKTPOHHO-HOHHBIMMETOIOM(MEeTO 1 ostypeakuuii). [Tpusectunpumep.
Bonpoc39.XapakTepucTuKaralioreéHoBBCOOTBETCTBUUCIION0KEHUEMBIIEPHONUYECKONCUCTEME.
Bomnpoc 40. Xnop: nonydenue, CBOKWCTBa, mpuMeHenue. Kucinopoanbsie coeTuHeHNst
xjopa.Bonpoc 41. bpoMm: nonyuenue, cBoiicTBa U npumeHeHue. Kucnopoansie coeiMHEHUS
6poma.Bonpoc42.Moa. ITonydenne,cBOCTBA, 0THOIICHHEKMETAIIIAM, BOJIC,0PraHHYECKHMPACTBO



pUTENsM,CBOMCTBacoeAMHEHMIHoAa. KauecTBeHHasipeak IMsIHAM O], IO AU 1-UOH..
Bonpoc43.Kucnopoa. Amuiorponusikuciiopoaa. Coe IJMHEHUSKUCIOPOJanBOI0POIA.

Bonpoc 44, Cepa, cepoBOoAOpOJ, HX IMOJy4E€HHUE, PACTBOPUMOCTb, THUIPOIH3
courericepoBoioposia. CroiictBacynbduaos. [Ipumenenue.

Bonpoc45.Cynbhuas, uXnoaydeHne,pacTBOpuMocTb,ruaponns.CroiictBacynbduaos. I Ipumenenue.

Bonpoc46.0Oxkcuacepri(1V).Cepaucraskuciora,eeconu.llomydenne,cBoiicTBa, IpUMEHEHHE.

Bomnpoc

47.CepHaskuciora,eepu3n4ecKUeCBOICTRBA,0THOICHUEKMETaJUIITaMUHEMETajllaM, KayeCTBEHHAsIPEaKIl

usl HacyJb(haT-HOH.

Bonpoc48.Harpustuocynsdar.[lomyuenue,cBoiicTBa, IpUMEHEHHE.

Bonpoc  49. Aszor, amwmmak. Ilomydenue,  cBONcCTBa,

npumeHenue.Bonmpoc 50. Oxcunpl azora. CBoiicTBa, MOJy4YEeHHE,

npumeHenue. BonmpocS1.Connammonus. CBoiicTBa, 10Ty4YE€HUE, IPU

MEHEHHE.

BonpocS52.A3zotHaskuciaora,eecBoicTa. [leficTBueazoTHOMKMCIO0ThIHAMeTauIbinHeMeTaluTbL. «Llapcka
s Bojka».KauecTBeHHast peakiusIHAHUTPAT-UOH.
Bonpoc53.HatpusHutput.ErocBoincTBa,MpUMeHeHme.

Bonpoc54.Dochop:nonyueHue, corictBa.  KuciopoaHesle  COCOUHEHUS
docdopa.KagecTBennbiepeaknnaadocdar-uoH.
Bomnpoc55.Yranepona,cBoiicTBa, HOTJIOTUTEIbHAS CIIOCOOHOCTE. Oxcuabl
yIJIepoJ1a,lI0JIy4YeHUE,CBOMCTBA.
BomnpocS56.YronpHaskucnora,eeconu.llonyuenue,cBolicTBa, mpuMenenne. KauectBeHHasspeakiusiHaka
pOOHAT-MOH, BOAOPOAKApOOHAT-HOH.
Bonpoc57.KpemHuitmerocoeguHeHmns.

Bonpoc58.6op.boprasikucnora,0ypa.[lonydenue,cBoiicTa, mpumenenne. KauectBeHHasipeakiusiHado
paT-uoH.
Bonpoc59.AntomuHniA.MonyyeHne,cBOMCTBA, MPUMEHEHMKE.

Bonpoc60.Kanpiuii,marauii. CBoicTBa, 10Ty YeHUE, TIPUMEHEHHUE.

Bonpoc61.1llenounsiemeramibl. HaTpuii,kamuii,ux cBOKWCTBA.
Bonpoc62.00611ecBoiicTBaMETalIIOBBCBETEIIEKTPOHHONTEOPHH.

Bomnpoc
63.Cepebpo.CroiictBa.Cepedpaokcua. AMMUadHbIpacTBopcepedpaokcuaa. [Ipumene
HUECOeAMHEHUH cepebpa.
Bonpoc 64. Ilunk, OHMHKA OKCHA, IMHKA TUApOoKcHa. CBOWCTBA COCJTMHCHUN
[IMHKA, IPUMEHEHHE.
Bomnpoc65.CoiictBapTyTH,amanbramsl. JleiicTBHEa30THOUKUCIOTHIHAPTYTh. JleficTBueHacoIn
PTYTHILENOUEH, HAIIATBIPHOTOCIIUPTA, PACTBOPAKAIIUS MOUAA, IPUMEHEHUE.
Bonpoc66.Menbun eeécoegmMHeHMUA.

Bonpoc67.Coenunennamapranna. CBolicTBakaausIepMaHraHara.

Bonpoc68.Coennnenusxpoma. XpoMaTbliIUXPOMATHI, UXCBONCTBA. I [puMeHEeHneCOeTUHEHUNXPOM
a.
Bonpoc69.CpolicTBaxene3aBcBssucionoxenneMsnepuoandeckonicucremel.M1.Menneneesa.Coe



nunenuspkenesa(Il), uxcpoiicrea.Kauecrsennasipeakuusinanonsxenesa(ll).
Bonpoc70.Coenunenusixenesa(Ill),ux coiictBa.Kauecrsennaspeakuusnanonskenesa(lll).

EaHKnpod)eccuonaﬂbHoopuenmupoeauuuxcumyauuonub1x3a()alt0mwl<3ameua

1. Cynpdar MarHusi TPUMEHSIOT B MEAWIMHE B KauyeCTBE CIIAOUTENBHOTO, a TaK XKe
KaKCTIa3MOJIMTUK, TPOTHBOCYAOPOXKHOE U 00e300MBaroIiee CpencTBO B BuAe HHBEKIHA.[Ipu
THIIEPTOHHUH €r0 BBOJSIT B BEHY, a KaK JKEITYETOHHOE — B JIBCHA IIATUTICPCTHYIOKHIIKY.

1. B mpobupky c pacTtBopoM cyibpaTa MarHus OpHIEHTE HECKOIbKO — Karleib
pacTBOpaaMMOHUSTUIPOKCHIa,aMMOHHSXJIOpUIanHATpusTHApodochaTa. Bkakoiimocne 1oBaTeIbHOC
TUHEO0XO0IUMO TOOABIATHPEAKTUBHI?

2. M3BecTHO, 4YTOAMMOHHS  XJIOPHJI  HEMOCPEICTBEHHO HE MPUHUMACT  YyYacTHCEB
JaHHOWpeakuu, HO o0ecnedynBaeT e¢ mpoTekanue. Jlmsg Yero W B KAKOW  MOMEHT
N00aBIIIOTPACTBOPAMMOHUS Xjtopua?

3. 3anumuTeypaBHEHUEXUMUICCKOMPEAKITNUNY KK TCBUIUMBIHIPPEKT.

2. OIUHU3NPOMBIIIICHHBIXCIIOCOOOBIIOTYYeHUAXIIOpaoCHOBbIBaeTcsiHamMeTo el lleerne, roecTbpe
aknuunupososuTa(mapranna (IV)okcuaa) cconstHOMKUCIOTOM.

1. CocraBbpTeypaBHEHUEPEAKIINHIAHHOTOTIPOIIeCca.
2. Paccuunraiite,ckonpKoIUTpOBXIOpaoOpazyercs,ecnup3siiu l Ormapranmna(lV)okcua.
3. KakneMmephInpe10cToposkHOCTUHE00X0IMMOCOOTIOIaTIIPUTTPOBEICHUU TaHHOW PEaK iU ?

3. Coemunenunsxpoma( VI)SBISIOTCACHITBHBIMHOKUCIIUTEIIIMUUIIPUMEHSIOTCABOKCHINMETPUIEC
KOMMETO/IeKOJINYEeCTBEHHOr 0aHAIN3a-
nuxpomarometpun.Buactaoctu, K2Cr2O71conb3yoTBpapMatuuUIsIKOJIN4€CTBEHHOT 00TIPEAETICHUS
xene3a(ll) 1 HeKOTOpBIXOpPraHMYECKUXIIEKaPCTBEHHBIXITPETIAPATOB.

1. OKCIEpUMEHTAILHONIPOBEUTEKA4E€CTBEHHY IOPEAKIIUIOHAANXPOMAT-HOH.

2. 3anuIuuTeypaBHEHUEPEAKIIUH.



3. YkaxuTte,KaKHUMIIOJyYCHHBIMBEIIECTBOMUBKAKONIIBETOKPALTMBAETCAIPUPHBIACIION.

4.  CKOIBKOBOJABIHEOOXOAMMOB3Th,uT00bIN3 1 00M130%pacTBOpacepHONKHUCIOTHIIIOTHOCTRIO 1
,14 r/mMmamonyuuts5% pactBop?

1. TIlpoBenuTepacueT,UCIONb3YSAUATrOHAIBHYIOCXEMY .

2.  Odopmurepe3yabTaThIBBIYUCICHNHN,YKa3aBOTBETCTOUHOCTBIOJOIECATHIX.

3. KakuemepsInpeaocTopoXKHOCTHHE00X0AUMOCOOTIOAATHIIPUPa30aBICHUNCEPHOUKUCIOTHI?

5. T'uppoxapOoHaTHaTpus (MUTHEBAsICOAA)UCIIONb3YIOTBMEANLIMHCKOUITPAKTUKEBCIIEICTBUE
ero CIIOCOOHOCTH B pe3ynbTare TUAPOJIN3a CO3/1aBaTh LIEJIOYHYIO
peaKUIOCPENBIBBOAHBIXpAaCTBOPaX. [ [puMeHAeTCABHY TPBIIPUIIOBBIILIEHHOMKH CIIOTHOCTUKEITY JOYHOT
0COKa,sI3BEHHONO0Ie3HIKETy TKau ABCHAIIATUIICPCTHOMKUIIIKH, U3)KOT e, [To1arpe, 1uadere, karapaxse
pxHuxbIxarenbHbIXnyTeil. HapyxaoynorpebnsercsakakcaadasienodbIpruoKorax, UIsIImoI0CKaH|M, I
POMBIBAaHUNMUHT AT UHIPUHACMOPKE, KOHbIOHKTUBUTAX,CTOMATUTAX, JIADUHTUTAX.

1. DKCepuMEHTAIbHONPOBEAUTEKAaueCTBEHHYOPEaKIIMIOHAT UIPOKAPOOHAT-HOH.
2. Kakoerazoo0pa3HoeBeeCTBOUIIOYEMY BBIICIISCTCIIPUITPOBEICHUNTAHHONpeaKn ?
3. KakokazaTbBbIIeI€HHEITOrora3000pa3HoroBeiecTna’?

4. 3anumuTeypaBHEHUSIPEAKIIMIBCEXTTPOUCXOASIINXITPOIIECCOBIYKAXUTEBUINMBIEI(D(PEKTHI.

6. Kamus mnepmanranart sBiseTcs CHJIBHBIM oOkuciauTeneM. B 3aBucumoctu ot pH
PacTBOPAOKHUCIIACT  Pa3jIMYHBIC BEINECTBA, BOCCTAHABIMBAACH [0 COCAMHEHHMHM  Maprasua
Pa3HOMCTENIEHNOKUCIICHHUS.

1. Onpenenurecpeny,BKOTOPOUNIPOTEKAETIAHHAS PEAKIIUS:

KMnO4 +Na2503 +H>504 ——»MnSO4+Na2504+K2504+H20

2. PaccraBbTex03(puLMeHTHIBIaHHOMYpPAaBHEHUMPEAKIIMUMETOJOMIIONY PEAKIIUH.

3. Y KaXUTEOKUCITUTEITbUBOCCTAHOBUTE.

4. VYkaxure,kaku3MeHUTCspo3oBasiokpackapacTBopaKMNO4BIaHHBIX YCIOBHUSX.
7.

Al;03  AI(NO3)s3

t 7

A/203 — A/2(504)3 —> A/(OH)3 NG3A/O3

1. OcymecTBuTenpeBpalieHus.
2. HazoBuTeBeIIECTBABKAKIOMYPABHEHUUPEAKITHH.
3. PeaknmronoHHOT000MEHA3 AU TEBIIOJTHOMUCOKPAIIEHHOMHUOHHOMBH/IC.

S Zn0
> —> —
K \

Zn ZnS04 Zn(OH); ZnCl;

[Zn(NH3)4](OH)2 Naz[Zn(OH)4]

OcyuiecTBUTENPEBPALLICHUS.
HazoBuTeBerecTBaBKax10MypaBHEHUHUPEAKITUH.
PeakintonoHHOTr000MEHA3AMUIIIUTEBIIOTHOMUCOKPAIIICHHOMHUOHHOMBH/IE.
TuocynbshaTHaTpus IPUHUMAIOT BHYTPb WJIM BBOJST BHYTPUBEHHO B KaueCTBE
MIPOTUBOSAUSIIPUOTPABICHHHTSDKETBIMUMETAIITIAMH, MBITIIbSIKOMHUIIHaHU 1aMu. HazHadaro T
TaKKe npu Pa3TUYHBIX BOCTIAJICHUSX koxu.lIpu no0aBIeHUN K
pacTBOpyTHOCYJIb(paTaHATPUsIPEaKTHBAHUTpATACEPEOPaHAOITIOAACTCAOBICTPOCH3MEHEHHEIIBETAOC
aJIKOB.
1. DxcnepuMeHTalIbHONPOBEIUTEIaHHYIOPEAKIIHIO.

wwnE



2. 3anummureypaBHEHHUAPEAKIIMHBCEXITPOUCXOASLIIMNXITIPOIIECCOB.

3.  VYKaXHuTEeBETa0CaIKOB.

10. CepHucraskucioTa—ciadasHEyCTONYNBASIKUCIOTA.

[Ipun.y.onapacnagaercsicodpazoBanremorkcuaacepsl (IV).ComucepHUCTONKUCTOTHI—
CYJb(UTBHI.

1. DxcnepuMeHTalIbHOMPOBEIUTEKAYECTBEHHYIOPEAKIIUIOHACYIb(OUT-NOH.

2. 3anumureypaBHEHHUEPEAKIUH.

3. YkaxuTeBUIUMBIHIPPEKT.

11. Cynwsdarbapus
UCTIOJIb3YIOTBMEANIINHEBCIIEACTBUEETOHEPACTBOPUMOCTUHOIATr01apICIIOCOOHOCTUCHITBHOIIOTIIO
HIaTbPEHTI€HOBCKOEH3IyyeHe. BByuiecycieH3un  ero  NpUMEHSIOT TpU  PEHTTEHOCKOIUU
KeITyTOYHO-KUIIEYHOTO TPaKTa KaKPEHTT€HOKOHTPACTHOEBEIIECTBO.

1. DxcnepuMeHTalIbHOIMPOBEIUTEKAYECTBEHHYIOPEAKIIUIOHACYTb(AT-HOH.

2. 3anumureypaBHEHUEPEAKLIUH.

3. YKaxuTeBUIUMBINIDPEKT.

12. HwutpaTtHarpus
BMEIUITMTHCKOMIPAKTUKETIPUMEHIIOTKAKCOCY IOPACHIUPSIOIIECECPEICTBONPUCTEHOKAPINH,ATAKKE
KaKIPOTUBOSIUETIPUOTPABICHUUIIUAHHUIAMH.

1. DKCIepUMEHTAIbHOIPOBEIUTEKAYeCTBEHHYIOPEAKIIMIOHAHUTPAT-HOH.

2. 3anumureypaBHEHUAPEAKIUHABCEXITPOUCXOIAIIMXIIPOIIECCOB.

3. YKaxuTeBUIUMBINIDPEKT.

13. Kaxkoito6sem0,6HpacTBopanyxxaonpudaButek/750M10,2HpactBopa,arodsimonyunts0,3H
pactBop?

1. TlpoBenurepacdeT,MCOIB3YSIINATOHATBHYIOCXEMY.

2.  OdopmutepesynbTaTbIBBIYUCICHUN,yKa3aBOTBETCTOYHOCTHIOI0IECATHIX.

3. JyisyeroBMenuIMHETIPUMEHICTCAHATPUATHIPOKApOOHAT?

14. BopnyrokucinoryurerpaboparHaTpusi(Oypa)IpuMEeHII0TBMENIINHEBKaY€CTBEAaHTUCEITUK
0B.DKCTIEpPIMEHTAIBHOTIPOBEIUTEKAUECTBEHHYIOpEaKIIIOHa00paT-HOH.

1. DkcnepuMeHTaIbHONPOBEAUTEKAUECTBEHHYIOPEAKIIMIOHA00paT-HOH.

2. 3anummuTeypaBHEHHUEPEAKIINH.

3. VYkaxureBuIuMbIidddext

15. B200mupacTBOpacoaepkuTcs9,8rcepHOUKUCIOTHI.

1. BBUUCIUTBMOISIPHOCTHPACTBOPA.

2. BwruauciIuTEHOPMAIHLHOCTHPACTBOPA.

3. Odopmutepe3ynbTaTbIBBIYUCICHUN,yKa3aBOTBETCTOUHOCTBIOJOIECSTHIX.

16. CepoBomoponmHasi KHCIIOTa — ciabas KHCIOTa C XapakTepHbiM 3amaxoMm.E¢ comm—
CyIb(GUIbI—
BOOJIBITMHCTBECBOCMSBIISIOTCTHEPACTBOPUMBIMUBEIIIECTBAMHUYAIIIEBCErOUepHOTOIBeTa. Biprpon
€CYIIECTBYETIIMIILOUHCY b (U I0ETOrOIBETA.

1. DkcrnepuMeHTaTBHONMPOBEANTEKAYECTBEHHBICPEAKITUUHACY B (DU I-HOH.

2. 3anummMreypaBHEHUSPEAKIIUHBCEXITPOUCXOAIIMXIIPOIIECCOB.

3. VYxaxureBuaumbied P eKTo.

17. PactBopNa2CrOsnpumensieTcst i AMarHOCTUKN3a00JI€BaHUIKPOBUIDKETYA0UHO-KH-
HIEYHOTOTPAKTA.

1. DxkcnepuMeHTaTbHONPOBEAUTEKAYECTBEHHYIOPEAKIIMIOHAXPOMAT-HOH.

2. 3anmummTeypaBHEHHUEPEAKIINH.

3. YKaxuTeBUIUMBIHIPPEKT.

18. CkOIBKOBOJBIHAIOB3ATh,9T00BITTONYydnTES00MII0,4HpacTBOpaiiojan3pacTBOPaKOHIICHTP
aruei0,6H.

1. IIpoBenuTepacyerT,UCNONb3ysIANarOHATbHYIOCXEMY.

2.  Odopmurtepe3yabTaThIBBIYUCICHNN,YKa3aBOTBETCTOUHOCTHIOI0ICCATHIX.

3. JIsi9eroBMeIUITMHEUCTIONB3YETCANO?

19. TanoreHUIMOHBITPHUB3AMMOICHCTBUHUCTPYIIOBBIMPEAr eHTOMIAI0TOCAIKH, Pa3INYaroIne
CSIIIO LIBETY,BUAYHUPACTBOPUMOCTH.



20.

21.

1. DkcnepuMeHTaIbHOIPOBEAUTEKAUECTBEHHbIEPEAKLIMUHATAIOTeH 1~
HOHBICTPYNIIOBBIMPEAr€HTOM.

2. 3anuIuTeypaBHEHUA PEaKLIUHBCEXITPOUCXOIAIIUXIIPOLIECCOB.

3. YKaXuTeBUAUMBIEPPEKTHI.
®apmaneBTyHe00xoquMonpurotoBuTh(0,5MpacTBopKamusepManraHara.
1. PaccuuraiiTe,kakasiMaccacyXorokaiusrnepMaHraHaTaJIs13TOronoHa 100U TCs.
2. OdopmuTepe3yIbTATHIBHIUYNCICHUH,YKa3aBOTBETCTOYHOCTHIOI0IECATHIX.
3. JlnsueroBMeAMLIMHENCIIONb3Y eTCAKaTUANIepMaHraHat?
B200mapactBopacoaepxutcs0,4ruaTpusrugpokcuaa.

1. BeIuMCIUTEMONIAPHOCTHPACTBOPA.

2. BEIMHCIUTEHOPMAIBHOCTHPACTBOPA.

3. OpopmuTepe3ynbTaThIBBIUNCIEHUH,YKa3aBOTBETCTOUHOCTHIOA0AECATHIX.



