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1. IEJIM ¥ 3AJTAYM OCBOEHUSA JUCIHUTIIAHBI (MOIY.JIA)

1.1. Heasimu ocBOeHUs] TUCHMIIMHBI «OO0Imas XuMHs» SBISETCS (OPMUPOBAHUE
00BEKTUBHOIO M IEJIOCTHOTO €CTECTBEHHOHAYYHOTO MHUPOBO33PEHUS; YIiyOJIeHue, pa3BUTHE U
CHUCTEMaTH3alusl XUMUYECKUX 3HAHUN, HEOOXOAMMBIX MPHU PEUICHUU MPAKTUYECKUX BOIPOCOB
pPa3HOr0 YPOBHS CJIIOKHOCTH B XOJI€ BBIIIOJHEHUS MPO(ECCHOHANBHBIX 3a/1a4 B 00JaCTH HAy4YHO-
HCCJIEIOBATEILCKOM, MPOU3BOICTBEHHO-TEXHOJIOTUYECKON U IPOEKTHOM JeSTEIbHOCTH

1.2. 3agauu ocBOeHUS TUCHUILITHHDI:

— TOTOBHOCTh CTYJEHTOB K HCIOJIb30BAHUIO MOJIYYEHHBIX MPU W3YYECHUU JUCIUIUIMHBI
«O0mmas XuMus» 3HAaHWUW, YMEHHUM, HaBHIKOB M KOMITETCHIIMA TIPH M3y4YE€HHUU OOIIEHAYYHBIX U
CHEIUAIBHBIX JUCIHILINH, a TAKXKE JJIs pelIeHus MpodeCCHOHATBHBIX 3a/1a4;

-(popMupoBaHUE HABHIKOB padOThI B XMMHUYECKOU J1abOpaTOpHH, MPOBEICHUS HAYYHOTO
UCCJIEIOBAHMSI, aHAJIN3a PE3yJIbTaTOB SKCIIEPUMEHTA,

— 'OTOBHOCTb CTYACHTOB K OpraHU3alluU CaMOCTOSITEILHOMN ACATCIIbHOCTU AJIA pCIICHUS

IIOCTABJICHHBIX 3aJa4,

~ TOTOBHOCTb CTY/EHTOB K IOJb30BAaHHIO HMH(MOPMALMOHHBIMU cHcTeMaMu (ydeOHasd,
HayyHas JINTepaTypa, UHTEPHET-PECYPCHI).

2. MECTO JJUCIIUILJIMHBI B CTPYKTYPE OBPA3OBATEJIBHOM ITPOI' PAMMBI

2.1. YyeOHnaa aucuuniuHa «O0mas XuMus» BKJOYeHA B 00s3aTeNIbHBIA NEepedyeHb
JUCIUIUINH 00s3aTeIbHOM dYacTh 00pa3oBaTEeNIbHON NporpamMmbl BHE 3aBUCHMOCTH OT €€
HarpaBjaeHHOCTH (mpoduiis). JucuumimHa peanu3yercs B COOTBETCTBHHM C TpPeOOBaHUSMU
®I'OC, OII BO u VII, no 1anHOMY HanpaBJIEHUIO TOATOTOBKH.

JlMcuuIuIMHA OCHOBBIBaeTCs Ha 0a30BBIX 3HAHUAX, IOJYYEHHBIMH CTYJEHTaMU NpU
U3y4eHUH XUMHH, (PU3MKU U MAaTEeMaTHKHU B Kypce cpefHel MKoJbl. [ yCBOSHUs AMCHUIUINHBI
CTYAEHT JOJDKEH BJIJIETh XMMUYECKON TEPMUHOJIOTHEHN; TOHUMATh CMBICT XUMHUECKUX (popMys
U CHUMBOJIOB, MHJEKCOB M KO3(Q(UIMEHTOB B XUMHUYECKUX YPABHEHHUSAX pEaKIHil; UMETb
IPEJICTaBICHUs] 00 OCHOBHBIX KJIacCaX HEOPraHMYECKHUX COEAMHEHWH; MOHMMATh pa3inyuue
MEXIY XUMUYECKUMH U (U3NYECKUMHU SBICHUSIMM; HMETh MPEACTaBlIeHHEe 00 aTOMHO-
MOJIEKYJISIPHOM YY€HHMH; UMETh HaBBIKU PEIICHUSI TPOCTEHIINX PACUETHBIX 3a/1a4.

Hucuumnuna «OO0mas XuMus» sBISETCS OCHOBOIOJAralomled s H3ydeHus psaa
OOIIeHAayYHBIX U CIENUATbHBIX TUCHMIUIMH, CBS3aHHbIX C xuMmued. I[Ipumepamu Takux
JTUCLHUIUIMH SBISIOTCA: «MuHepanorus u Kpucrawiorpapusi», Te HUCHOIb3YIOTCS YMEHUS U
HaBBIKH, IIOJyYEHHBIE CTYI€HTaMH IIPU U3yYEHUH Pa3ZeiOB, CBA3AHHBIX C IPOTHO3UPOBAHUEM U
ONKCAaHHEM CBOMCTBA BEIECTBA M MaTepHalioB, THIIOB CBA3eW B TBepAbIX Tenax. «OOmias
XUMUS» SBISIETCSl MPEPEKBU3UTOM HW3YYEHHs JUCHMIUIUHBI «MeTalnoBeieHue», TaK Kak
dbopMupyeT KOMIIETEHIIUIO CTYAEHTOB B O0JIACTU CTPOEHHUS BEIIECTBA, CBOMCTB 3J€MEHTOB. B
Kypce HEOpraHMYeCKONW XMMHHU 3aKJIaJbIBAlOTCS OCHOBBI IMOHUMAaHUS CYUIHOCTH U BBISIBICHUS
MPUYMH MPOTEKAHUS U DHEPTETUKH XUMHYECKHX MPOLECCOB, YTO B JalIbHEHIIEM HCIOJIb3YyeTCs
IpU W3YyYEHHM CIHEHaTbHBIX JUCHMIUIMH, Takux Kak «Temnopusuka», «Merammyprudeckas
TEIUIOTEXHUKa» U JIp.

PesynbraTel 00y4eHHs, MONTy4EeHHBbIE NPU OCBOCHUU JAUCLUIUIMHBI, HEOOXOAMMBI IPU
U3YUEHHUH CIEAYIOMUX TUCUUIUIMH: «MeTtamoBeneHuey, «MuHepaiorus u Kpuctamiorpadus»,
«Tennodusukay, «Metamurypruyeckas TEIUIOTEXHUKA» W JAp. U MPU BIMOJIHEHUH BBITYCKHON
KBATH(UKAIIMOHHON PabOTHI.



OCOOCHHOCTBIO JHCIMIUIMHBI SIBIISIETCS TPOBEACHUE JIa0OpaTOpHBIX paboT, dUTO
MO3BOJISIET MPUOOPECTH CTYJACHTaM YMEHUS paboTaTh ¢ XUMHUYECKHUMH peareHTaMu, MoCyI0i U
npuOopaMu, OCYILECTBIATh XUMHUYECKUN HKCHEPUMEHT U IPOBOAUTH IEPBUYHBIE HAYYHBIE
uccinenoBanus. B maGopaTopHble paOOThl BBEACHBI AJIEMEHTHI, IOBBIMIAIOIINE HHTEPEC
CTYACHTOB K HUM M HUX IIO3HaBaTelIbHYIO aKTUBHOCTh. B pabore "OmnpeneneHue TEmIOBOTO
s dexra peakuu" TEIIOEMKOCTh KAIOPHMETpa ONMPEAEIIeTCs] METOANYECKH Oosee TpaMoTHO,
9YeM 5TO ONKMCAaHO BO BCEX JIa0OPAaTOPHBIX NMpaKTUKyMax, a B pabdore "CKOpPOCTh XMMHUYECKOH
peakiuu’, TMOMHMO KadyeCTBEHHBIX 3aBHCUMOCTEH CKOPOCTH pEaKIMH OT KOHLEHTPALUH
peareHTOB ¥ TEMIIEPaTypbl, CTYAEHTBl pe3yibTaThl dSKCIEpPUMEHTa 00padaThIBAalOT
KOJIMYCCTBCHHO W BBIYUCIAIOT SHCPIUIO0 AKTUBALUU U KHUHETUYCCKHUH MOPAAOK pPCaKIUU. I[HSI
MOBBIINICHHUS II03HABATSIILHONM aKTHBHOCTH CTYACHTOB U HpI/IO6peTCHI/I$I HMU TICPBHUYHBIX
HAaBbIKOB HAYYHOI'O HMCCJICIOBAHUSA, B OTH KIACCUYCCKUC Ha60paTOpHI>Ie pa6OTI)I BBCJICHBI
DJIEMEHTHl HAYYHOTO HCCIEIOBAHMSA, KAaK-TO: a) CAMOCTOSTENBHO IMOA00paTh pPEaKTHBBI IS
NPOBEJCHUS TOW WIM WHOW peakuuu; O) OOBSCHUTH IPOTEKAHHE OJHOW pEeakuuu U He
NpOTEeKaHWe IPYroil, Ha MEepBBIA B3I MOJOOHOM, peakUuH; B) MPEACKa3aTh MPaKTHYECKOE
3HAYEHHE TOM WJIM MHOW PeaKIMH, COTIPOBOKAAIOIICHCS HEOOBIYHBIM 3P HEKTOM, U T.JI.

Pabouas mnporpamma aucuuiuinHbel «OOmass XuMUS» JUIsl HMHBAJIMAOB U JIMI C
OrpaHUYCHHBIMHA  BO3MOXHOCTAMHU 3J0POBbA p33pa6aTI)IBaeTC$I HHIUBHUAYAJIbHO C YYCTOM
OCOOCHHOCTEH IMCUXO(PHU3UIECKOTO PA3BUTHS, WHIUBUIYATBHBIX BO3MOXHOCTEH M COCTOSHUS
3/10pOBbs TAKUX O0yYarOIINXCS.

3. KOMIIETEHIIUU OBYYAIOIIETIOCsl, ®POPMUPYEMBIE B PE3YJIBTATE
OCBOEHUSA JUCHUIIJIMHBI (MOAYJISA)
[Tponiecc u3yueHus: AUCUUTIITHNHBI (MOTYs1) «O0IIas XUMUs» HaMpaBJIeH Ha!

- (hopMHpOBaHKE JEMEHTOB ClleAYIOIUX KomneTreHuil B coorsercteuu ¢ OITOIT BO no
HaIpaBJICHUIO IOATOTOBKY (crienranbHocTH) 22.03.02 «MeTamryprusi»:
a) obmenpodeccuonansubix (OITK): OINK-1.

Taobnuya 1- @opmuposanue KomnemeHyuil OUCYUNTUHAMU

Haumenosanue
OUCUUNTUH,
dopmupyrouwux Cemecmpul, hopmupoeanun komnemenyuii OuCyUnIUHAMU
KOMRemenyuio
co6Mecmno

OIIK-1 1 2 3 4 5 6 7 8

OO01as XumMus
(b1.B.7)

<
\

<
\

Maremaruka (b1.5.5)

®wusuxka (b1.5.6) v v

<

Oxkomnorust (b1.5.8)

Wndopmarnka v
(b1.5.9)

IIpuknannas v
mexanuka (61.5.11)

Mertponorus,
CTaH/apTH3aLus 1 v
ceprudurarys
(b1.5.14)




Haumenosanue
OUCUUNTIUH,
dopmupyrouwux
KomMnemenyuio
COBMECHHO

Cemecmpyl, popmuposanus KomnemeHyuil OUCYUNIUHAMU

OIIK-1

WmxenepHas rpaduka
(b1.5.17)

aﬂeKTpOTeXHI/IKa nu
OJICKTPOHUKA
(51.5.13)

IloxaroroBka x
MpOIIeIype 3alIUTHI 1
3amuta BKP (B3./1.1)




IHEPEYEHD IIVNTAHUPYEMBIX PE3YJIBTATOB OBYYEHUA 110 JIUCHUIIJIMHE, COOTHECEHHBIX C
IINTAHUPYEMbBIMH PE3YJIbTATAMU OCBOEHHMA OIl

Tabnuya 2- Ilepeuens naanupyemuix pe3yibmanog 00yueHus no OUCYUNIUHE, COOMHECEHHBIX C NIAHUPYEMbIMU PE3YIbMAMAMU 0C8OCHUS

Kox v nanmenoBanue

OueHo4YHbIE CPeICcTBA

Koa u
HHAUKATOpA <
HanMeHOBaHUe OCTHKEHMSI Ilnannpyemsble pe3yibTaTbl 00y4eHHUs 10 JUCHUIIIMHE Texyuero IIpome:kyTOoOUHOM
KOMIIETCHIIUHN KOHTPOJIA arTrecranmumu
KOMIIETCHIINHN
BJIIAJIETD:
- pusuko-
MAaTEMATHYCCKUM
anmnapaTtoM pacueTHO-
3HATbD: TEOPETUYECKUX METOI0B
YMETb: P .
- BO3BMO>KHOCTH JJI U3YYCHHUS CBOUCTB
- UCIIOJIB30BAaTh
COBPEMEHHBIX BELIECTB M MPOLIECCOB €
MaTEMaTH4YECKUEC METOIBI
MATCMATHYCCKUX HX Yy4acCTHEM,
B TCXHUYCCKHUX
METOO0B - OCHOBHBIMHU IIpUEMaMHU
NPUITOKCHUAX]
MOJICTTUPOBAHUS U 00paboTKHN
HCIIOJIB30BATh I
SKCIIEPUMEHTAIIBHOTO SKCIIEPUMEHTAJIBHBIX
peI€HUA MPUKIAHBIX
OIIK-1. Criocoben uccenoBaHus HPU3UKO- JTAHHBIX TTPUKJIATHBIMA
3a/1a4 OCHOBHbIE - KontponbHbie
pe]_]_[aT];, 3a1a4nu XUMHUYCCKUX nporpaMMHBIMHA BO]‘[pOC[,I JJIsL
. . usuyeckue u BOIIPOCHI K
npodeccnoHambHOMI IIPOLIECCOB, XHMUYECKIE 3aKOHBI H CpEACTBAMH 1 IMUCbMEHHOT'O
- oT4yeram 1o
JIEATEILHOCTH, HOIIK-1.2. Pewwaem 3a0auu OCHOBHBIC IIOHATHA H TOHSITHST; CpeacTBaMH 160DATODHEIM SK3aMeHa
“ HIAMCHTAJIbHBI KOMIIBIOTCPHOHU
MIPUMEHSISI METOABl | HpOgeccuoHanvbHol bynnavenTatLbe - BBIMOJHATH PACUETHI C OMTIBIOTEPHO paTop (30 6uneros)
3aKOHBI XHMHH; rpaduky; pabotam
MO/ICJIMPOBAHHS, OdesamenbHOCmU, NPUMEHSS HCIIOJIb30BaHHEM . Bomnpocs! s
5 - TEOPETUIECKUE OCHOBEI SKCHEPUMEHTATLHBIX 1 - HpOpMaLUeH o - 3amanus K
MaTeMaTHYeCKOro | Memoobl o6mHX . HA3HAYSHHH H OGMACTIX | [ICHMEHHEIM YCTHOTO
aHaIN3a, MAMeMAMU1ecko20 anam3a | saxopomepHocTeit CIpaBOYHbIX NaHHBIX, HPHMEHEHHS OCHOBHBIX | 1e0trposTbHBIM cobeceioBaHus Ha
- CUCTEMATU3UPOBATH U .
€CTECTBEHHOHAYYHEIE NPOTEKaHHUs XUMUUYECKUX p XMMHUYECKUX BEIIECTB U 6 dK3aMeHe: OUIIEThI
o N aHaIU3UPOBATh . paboram 110
1 OOIICHHXCHEPHEIC peaKIuii, XAMUIECKOM MX COEIMHEHNH; (30 6metoB)
PE3YIBTATHI XUMHUYECKUX paB,HeJ'IaM
3HAHUA TEPMOJANHAMUKH, - METOZIaMH 00pabOTKH
OKCIEPUMEHTOB,
KHMHCTHKH U KaTaJin3a, o Ppe3yiibTaToOB
HaOJII0JCHUI,
SJICKTPOXUMHUYECCKUX o OKCIIEPUMEHTA,
WU3MEPEHUH;
IIpONUECCOB; - HEKOTOPbIMHA
- BBIIIOJIHATD PACUYC€ThI C
- BOBMOXHOCTH SKCHIEPUMEHTAIIbHBIMHA
HCIIOJIb30BAHUEM
COBpPEMEHHBIX METOJA0B METOOUKAMH U
OKCIECPUMEHTAJIIBHBIX U o
(bl/l3l/IKO'XI/IMI/I‘{eCKOFO TEXHUKOU
CIIPABOYHBIX JaHHBIX <
aHanusa MCCIIEIOBAHHI
MPOTEKaHUs (HPUZUKO-
XUMHUYCCKUX

IIponeCcCOB, HABBIKAaMH
N3MEPCHUSI OCHOBHBIX




Kox v nanmenoBanue

OueHo4YHbIE CPeCcTBA

Koan
HHAUKATOpAa o
HanMeHOBaHUe OCTHKEHMSI Ilnannpyemble pe3ybTaThbl 00y4eHHUs 10 JUCHUIIIMHE Texyuiero IIpome:kyTOoOUHOM
KOMIICTCHIIMU KOMITETeHIHH KOHTPOJIH arTreCralnmumn
(hUBUKO-XUMHYECKUX
[apaMeTpoB
- KontponbHbie
VMETE: B./IA,JETL.‘ BOIIPOCBEI K
. : . oT4eTaMm Io
HOIIK-1.3. Pewaem s3adauu | SHATD: - HCIIONB30BATH I “METOJIMKOH pacieTa 6
npogeccuoransoii - TCOPETHYECKUE N — npocreiinux Gpu3HKo- Ha6OPaT0PHHM
aboram
deamenbHOCmu, NPUMEHSIS OCHOBBI OGIX N 3a/1a9 OCHOBHBIE XHMITICCKHX P
cemecmeeHOnIV b U 3aKOHOMEPHOCTEH (usHIecKTIE 1 IIPOLIECCOB C - 3ajaHus K
Y NPOTEKaHUs (HH3HKO- IIPUMECHEHHEM IIMCbMEHHBIM
odweundIcenepHvle 3HaHUs ec OIIECCO XHMHYIECKHE 3AKOHEI X -
XUMHUYCCKUX ITPOILL B HOHSTHS CIIPaBOYHOU KOHTpOJ_HJH])IM
JUTEPATYPBI paboTam o

paszenam




4. CTPYKTYPA U COAEP KAHUE JUCIIUIIJIMHBbI

4.1 PacnipenesieHue TPYA0EMKOCTH JUCIUILIMHBI 110 BUIaM PadoT Mo ceMecTpam
OO0mast TpyaoEMKOCTh AUCHUIUIMHBI cocTaBisieT 11 3aderHpix emunun, 396 dwacos,
pacrpeziefieHue 4acoB 10 BUJaM paboT ceMecTpaM IpeCTaBIeHO B Tabuie 3.

Taonuua 3 - Pacnpeodenenue mpyooémkocmu OUCUUNIUHBL RO 6UOAM PADOM RO cemecmpam

Bua yueOHo# padboThl

Tp

TOEMKOCTH B Yac

Bcero
JacoB

B T1.4. mo cemecTpam

1 cem

| 2 cem

(I)OpMaT HU3YyYCHUA TUCHUIIIINHBI

C UCII0JIb30BaHUEM DJIEMEHTOB
AJIEKTPOHHOT0 00yUeHUs

OO0mast Tpy10éMKOCTb IMCIUILIMHBI 10 Y4€OHOMY IUIaHY 396 216 180
1. KourakTHas padora: 180 107 73
1.1. AyauTtopHasi paGoTa, B TOM YHCJI€: 170 102 68
3aHsTUs JeKnoHHoro Tuna (JI) 68 34 34
3aHsTUs ceMuHapckoro tuna (I13-cemunapel, npakTH4ecKue

3aHATHUS U D)

naboparopasie padboTs (JIP) 102 68 34
1.2. BHeayauTopHasi, B TOM 4HCJe 10 5 5
KypcoBast padora (mpoekt) (KP/KII) (koHCynbTanINs, 3a1KTa)

TEKYLIHI KOHTPOJIb, KOHCYJIbTALIMH 110 TUCIHIIIIMHE 6 3 3
KOHTaKTHas paboTa Ha npomekyTouHoM KoHTpose (KPA) 4 2 2
2. CamocrosiTeabnas padora (CPC) 144 73 71
pedepar/acce (MOATOTOBKA)

pacuérHo-rpaduueckas padota (PI'P) (moaroroka)

KOHTpOJIbHast paboTa 72 36 36
kypcoBas padota/mpoext (KP/KII) (moaroroska)

CaMOCTOATEIIbHOE U3yUYEHHE Pa3/IesioB, CAMOIIOArOTOBKA (POpaboTKa n

MOBTOPEHHE JICKIIMOHHOTO MaTepralla i MaTepraina ydeOHUKOB U Y4eOHBIX 72 37 35
HOCO6Hﬁ, IOAroTOBKA K J'Ia60paT0pHBIM U MPAKTUYICCKUM 3aHATUAM,

KOJUIOKBUYM N T.IL.)

ITonroToBka K 9K3aMeHy (KOHTPOJIb) 72 36 36




4.2. Coaep:kanue AUCUUILTUHBI, CTPYKTYPHPOBaHHOE 110 TeMaM

Taoénuya 4 -Codepirrcanue oucyuniunsl, CmpyKmypupoeanHoe no memam

Bunel yueoHoi padoTsl

Tlranupyemsre KonrakTHas
(KOHTpoOJIHpYyeMBbIe) TR z = HaumenoBanue Peanuzanus HaumenoBanue
pe3yabTaThl 3 3 =E HCIOJIb3yeMBbIX B paMKax 5 pa3padoTaHHOro
OCBOEHMS: HaumenoBanue pasieiios, Tem P E ¢| £ g E E ?1 Bux CPC aKTUBHBIX U IIpakTuyeckoi DJIEKTPOHHOT 0
koa YK; OIIK; ITK = s = | 2 = S50 MHTEPAKTHBHBIX TMOATOTOBKH Kypca
H HHIHKATOPBI = = E z E § & (93 00pa3oBaTeIbHbIX | (TPYZ0eMKOCTH B | (TPYAOEMKOCThH B
JI0CTHKEHUSA g é" § E o § l§ = Te)mo.m)rm7112 gacax) gacax)
KOMIIeTeHIU i = l% =7 é‘ 8| O =
1 CEMECTP
Pa3nen 1 Beenenne. OCHOBHBIE 3aKOHBI XUMHUHN
IIOJArOTOBKA K JICKIIUAM HGKHHH-OGLHCHGHHC C
Tema 1.1 Beenenne. OCHOBHBIE 3aKOHBI » 1 1.2 (cr. 5-30); 2.1 (cr.8- YaCTUIHBIM
XUMUU 15) npUBJIeYeHHEM (HOPMEI
JAUCKYyCCUH, 6€CC,HI>I
JlaGopaTopuas pa6ora Ne 1.1
OnpeneneHre SKBUBAJICHTHOW MacChI 4 2 H;)TFOTOB?;SHP
OIIK-1 MeTaIa (317 erp.
MOIIK-1.2 JlabopatopHasi padora Ne 1.2
MOIIK-1.3 Ornpenenenne SKBUBAICHTHOW MacChI 4 2 moroToska K JIP
[3.1] ctp. 35-38
KapOOHaTa KaJbIIHsI
o(opMIIEHHE OTYETOB
I10 pe3yJibTaTaM
JlaGopaTopHas pa6ora Ne 1.3 Craua 4 9 1a00paTOPHBIX paGoT Komoksiym
otyetoB. KontpomnsHas pabora [3.1] cTp.33-38,
noaroroBka k KP [3.1]
ctp.3-33
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Buae! yueoHoi padoTsl

Ilnanupyemble Konraxrnas
(KOHTpoOJIHpYyeMBbIe) e ® m HanmenoBanue Peanmnsanusi HaumeHnoBanue
]
pe3yabTaThI = E o HCIOJIb3yeMBbIX B paMKax pa3pab6oTanHoro
OCBOCHMS: = 2ol 528 AKTHBHBIX H IIpakTuyeckoit DJIEKTPOHHOT' 0
Haumenopanue pa3aesioB, TeM S |28 8" Bux CPC
ko YK; OIIK; IIK > = E‘ 8T 5 E‘ o MHTEPAKTHBHBIX TMOATOTOBKH Kypca
M MHAUKATOPBI = = E 2 E § = ?3 0o0pa3oBaTedbHbIX | (TPYI0eMKOCTH B | (TPYAOEMKOCThH B
= = = o .12 13 14
IOCTHKEHHUS % S § § E § S =~ TEXHOJIOT Ui gacax) gacax)
KOMIIeTeHIU i = l% =7 é‘ 8| O =
Boinonnenue
CamocrosiTesibHasi padoTa no nomamHux KP
ocBoenmio 1 pazgena: 2 [3.1] cTp. 24-33 (10
AOMAIIHAS KOHTPOJIbHas padora BBIOOPY
TIPeTo1aBaTes)
Hroro mo 1 paznery 2 12 9
Pazgen 2 Xummyeckast TepMOJMHAMHUKA
Tema 2.1 OCHOBHBIC MTOJIOKEHUS, JeKIUs-00bACHEHHE ¢
3JIEMEHTBI XUMHUYECKOU TePMOIHAMUKH TOATOTOBKA K JICKIIHAM “1aCTHHBIM
P 2 1 1.2 (ct. 5-30); 2.1 (eT.8- | npuBneuennem popmbl
U TeTUIOBBIE 3(P(PEKTH XUMHIESCKIX 15) p
o JUCKYCCHH, OCCEIbI
peaxmmit
JlaGopaTopHas paGora Ne 2.1 »
IOJAroTOBKA K
OnpeneneHue TEIIOTH PAaCTBOPEHUS U 4 2 [3.2] c1p. 40-42
TCIJIOTBI TUApATAIIUN ' '
OIlK-1
Tema 2.2 Durponus. CBsi3b
VIOTIK-1.2 P
TCPMOJINHAMHNYCCKUX TTAapaMETPOB C
HOIK-1.3 HampaBJIeHue U a60qI/IMI/I IIOAT0TOBKA K JICKIITUAM MOHCJ’H/IPOBaHI/Ie
P p 2 4 4 1.2 (c1. 5-30); 2.1 (cT. MIPOU3BOACTBEHHBIX
p
TeEMIIEpATypaMu XUMHUYCCKUX ITPOLECCOB 8-15) MPOLECCOB 1 cmyauuﬁ
1 (Ga30BbIX Iepexo10B. Permenue 3amayu
o pasfeny 2
JlaGopaTopHas paGora Ne 2.2 4 5 noArotoska k JIP
OnpeneneHre TEIUIOTHl HERTPaTU3auu [3.2] ctp. 43-44
O(POPMIICHHUE OTYECTOB
JladopaTopHasi padota Ne 2.3 Cnaua bop
4 2 0 pe3yJIbTaTaM
otuyetoB. KontponbHas pabora HABOPaTOPHHIX paGoT

11




Buae! yueoHoi padoTsl

Ilnanupyemble
KonrakTHas
(KOHTpoOJIHpYyeMBbIe) e ® m HanmenoBanue Peanmnsanusi HaumeHnoBanue
)
pe3yabTaThl E E o HCIIOJBb3YEeMBbIX B pPaMKax paspaﬁoTannoro
OCBOCHMSL: e —— 9 ":f o | = D) 5 2 g I AKTHBHBIX H IpakTuyeckoi DJIeKTPOHHOT0
HMEHOBAHHU JI0B, TEM ] = 2
Kxox YK; OIIK; IIK pasn > = E‘ ) § AR E‘ o I MHTEPAKTHBHBIX MOArOTOBKHU Kypca
H HHIAKATOPHI E g E E E § & 6 OﬁpaSOBaTeJILli[;)lX (pr)loeMKolcaTL B (prnoeMK(;ZTb B
=3 = o0
IOCTHKEHHUS % S § § E § S =~ TEXHOJIOT Ui gacax) gacax)
KOMIIeTeH M = l% = é‘ 5| © =
[3.2] crp.40-44,
noxaroroska k KP [3.3]
ctp.3-9
Boinonnenue
CamocrosiTesibHasi padoTa no nomamHux KP
OCBOEHHIO 2 pa3ziesia: 3 [3.3] crp. 3-9 (0
JAOMAIIHAS KOHTPOJIbHAasi padoTa BLIOODY
TIPeTo1aBaTeis)
Hroro no 2 pazneay 4 16 14
Pa3ngen 3 KuneTrka XUMHYIECKHIX TIPOIIECCOB
Tema 3.1 OcHOBHBIE 3aKOHOMEPHOCTH
v o IIOArOTOBKA K JICKIIUSAM
XUMHUUYECKON KUHETUKHU. 3aKOH JIEHCTBUS
2 1 1.2 (cT. 5-30); 2.1 (cT.8-
Macc ¥ SHEPTHUs aKTUBAIlUU Tpoliecca. 15)
CTaguitHOCTh U MOPSIIOK PEAKITUU
Tema 3.2 CKkopoCTb XUMHUYECKUX
eaKIil, XUMUUECKOe PABHOBECHE MOJArOTOBKA K JIEKI[HSIM MopnenupoBanue
p ’ P ) 2 1 1.2 (cr. 5-30); 2.1 (cr.8- MPOM3BO/ICTBEHHBIX
OIIK-1 Biustaue Temnepatypsl Ha CKOPOCTh 15) IPONECCOB K CHTYIHHA
HOIIK-1.2 XUMHYECKON peaKiuu
MOIIK-1.3 JlaGopaTopHas paGora Ne 3.1
CKOpOCTh XMMHUYECKHUX PEaKIIHH.
X B 4 2 rnojaroroska k JIP
MMUYECKOe paBHOBecHe. BiusiHue
p 5 [3.4] ctp. 3-17, 33-37
TEMITEPaTyphbl Ha CKOPOCTh XUMHUYECKOM
peakuuu
IIOAr0TOBKA K JICKIIUAM
Tema 3.3 KatamuTrueckue peaxiuy.
! pe 2 1| 1.2 (cr. 5-30); 2.1 (cr.8-
T'oMOreHHbI ¥ reTepOreHHbIH KaTaau3 15)

12




Buae! yueoHoi padoTsl

Ilnanupyemble K
OHTAKTHAasl
(KOHTpoOJIHpYyeMBbIe) e z a HanmenoBanue Peanmnsanusi HaumeHnoBanue
pe3yabTaThI =E HCIOJIb3yeMBbIX B paMKax pa3pab6oTanHoro
OCBOCHUS: o ":f ol 2| 5 EF AKTUBHBLIX U IIpakTHyeckoi DJIEKTPOHHOI 0
xon VK OIIK; [K HanmeHoBaHue pa3aesioB, TeM 3 2 g § gi E E> Gﬁ Bua CPC MHTEPAKTHBHBIX TR Kypea
H HHIHKATOPBI E: g é z E § & 6 0o0pa3oBaTedbHbIX | (TPYI0eMKOCTH B | (TPYAOEMKOCThH B
JIOCTHKeHUS g é" § c% o § l§ = TeXHo.Hornl?Il2 Jacax) 13 qacax)14
KOMIIeTeHIU i = l% =7 é‘ 8| O =
JladoparTopHasi padora Ne 3.2 Pemenue noaroroeka k KP
3a1a4 no Teme 3. Caaya OTYETOB 8 5 [3.4] crp. 3-17, [3.3]
Kontponbnas pabora crp. 10-31
Brimonsenue
CamocrosiTesibHasi pabora no nomarnanx KP
OCBOEHHIO 3 pa3jeJia: 4 [3.4] ctp. 23-33 (10
AOMALIHAS KOHTPOJbHAas padoTa BBIOOPY
TIpenoaBaTes)
HToro no 3 pazneny 6 12 14
Pa3znes 4 PacTBOpHI 3JIEKTPOINTOB
Tema 4.1 [lucriepcHBIE CHCTEMBI. MOATOTOBKA K JIEKIHAM
PacTBOpBI HERNIEKTPOIUTOB. 3aKOHBI ) 1 1.2 (ct. 5-30); 2.1 (c1.8-
Paynst. OcMOC M OCMOTHYECKOE 15)
JIaBJICHHE
JladopaTopnasi pa6ora Ne 4.1 CriocoOb1
BBIPAKEHUS] KOHLIEHTPALMM. 4 » moaroToBka K JIP
OINK-1 [IpuroToBneHne pacTBopa 3aAaHHOM [3.1] ctp. 46-53
MOIIK-1.2 KoHIEeHTpaimu. JlaGopaTopHas paboTa
MOIIK-1.3 JISKHI/ISI'OGLSICHSHI/IC C
Tema 4.2 PacTBOpEI 3JIEKTPOIIUTOB. MIOATOTOBKA K JIEKIHSIM
OCHOBHBIE XapaKTEPUCTUKH 2 1 1.2 (cr. 5-30); 2.1 (cr.8- HACTIABIM
TpHUBJIEYCHUEM (HOPMBI
JIEKTPOIMTOB. Peakius cpepl 15) JICKyCoHH, Gece b
JlaGopaTopHas paGora Ne 4.2
Jlaboparopras paboTa paBHOBECHS B » 1 noarotoska k JIP
pacTBopax 3JeKTpoanuToB. Pemenne [3.5] crp. 26-32
3amaq

13




Buae! yueoHoi padoTsl

Ilnanupyemble
KonrakTHas
(KOHTpoOJIHpYyeMBbIe) e ® m HanmenoBanue Peanmnsanusi HaumeHnoBanue
]
pe3yabTaThl E E o HCIIOJBb3YEeMBbIX B pPaMKax paspaﬁoTannoro
OCBOCHMS: o 2 go|5¢¢F AKTHBHBIX H IpakTuyeckoi DJIeKTPOHHOT0
HaumeHoBaHuUe pa3aenos, TeM s 282|887 Bun CPC
Kxox YK; OIIK; IIK ? - i =g = 5 E’ G’ A MHTEPAKTHUBHBIX MOArOTOBKH Kypca
- o ; -~
U HHAHKATOPBI = g2 2 E § = ?3 0o0pa3oBaTedbHbIX | (TPYI0eMKOCTH B | (TPYAOEMKOCThH B
= = = o .12 13 14
IOCTHKEHHUS % S § § E § S =~ TEXHOJIOT Ui gacax) gacax)
KOMIIeTeH M = l% = é‘ 5| © =
Tema 4.3 ['ereporenHoe paBHOBecUE B
IIOArOTOBKA K JICKIIUAM
pacTBOpax dIEKTPOJIUTOB. A t
2 1 1.2 (ct. 5-30); 2.1 (c1.8-
PactBOpUMOCTB U IIPOU3BENCHUE 15)
PacTBOPUMOCTH.
IIOArOTOBKA K JICKIIUAM
Tema 4.4 ['unponus coneit 2 1 1.2 (cr. 5-30); 2.1 (cr.8-
15)
IIOArOTOBKA K JICKIIUAM
Tema 4.5 OxucnuTeNnbHO-
2 1 1.2 (ct. 5-30); 2.1 (c1.8-
BOCCTAaHOBUTEIILHBIC PEAKIHH 15)
JlabopaTopHas padora Ne 4.3
Jlaboparopnas pabota «OKHCITUTENHHO- » ) noarotoska k JIP
BOCCTAHOBUTEIBHBIE PEAKLIUN. [3.6] cTp. 3-35
Pemenue 3agau
JlabopaTopHasi pabora Ne 4.4 Perienue kP
IIOAT0OTOBKA K
3a1a4d no teMme 4. Caada oT4eTOB 6 4 [3.7] crp. 2-14
KontponbHas pabdora ' '
BBIIIOJIHCHUC
CamocTosiTeJibHasi padoTa mo nomarranx KP
ocBOeHMIO 4 pa3nea: 2 [3.7] cTp. 2-14 (0
JAOMAIIHAS KOHTPOJIbHAs padoTa BLIOODY
NPEero1aBaTeis)
HToro no 4 pazneny 10 14 16
OIK-1 Pazgen 5 Onexrpoxumusi. Kopposwust u 3ammTa MEeTamioB
IIOArOTOBKA K JICKIUAM MopaenupoBaHue
NOIIK-1.2 Tema 5.1 XumMuyeckre UCTOYHUKH TOKA A ) : ACIIHP
2 1 1.2 (cr. 5-30); 2.1 IIPOU3BOJCTBEHHBIX
MOIIK-1.3 (ralbBaHHYECKHE SIEMEHTBL y
’ (ct.8-15) IIPOLIECCOB U CUTyaLUil

14




Ilnanupyemble
(KOHTpoOJINpYeMBbIe)
pe3yabTaThl
OCBOCHUS:
koa YK; OIIK; IIK
M HHIHKATOPBI
JOCTHUKEHUSI
KOMIIeTeHIM I

Buae! yueoHoi padoTsl

KonrakTHas
6 R m HaunmeHnoBanue Peanuzanus HaunmenoBanue
abora
P £ HCMO0JIb3yeMbIX B paMKax pa3paboTaHHOrO
Qo 9 o
2 SRORERORS AKTHBHBIX H IIpakTuyeckoit DJIEKTPOHHOT' 0
< 2 @ = o = T
HanmeHoBaHue pa3aesioB, TeM ] =R £ S| = 2 < Buxg CPC
5 =587 8§ o MHTEPAKTHBHBIX MOArOTOBKHU Kypca
- =) - o
= g E £ = § = ?3 0o0pa3oBaTedbHbIX | (TPYI0eMKOCTH B | (TPYAOEMKOCThH B
= e el B ;‘ = o 12 13 14
2108 2229 TEXHOJIOTHil Jacax) yacax)
= R o &S| O &
SIS
AKKyMYJISITOPBI, TOTUTUBHBIC 3JICMCHTHI)
U IpUHIUIE! uX pabotsl. DJIC u
ANEKTPUYECKast EMKOCTh XUMUYECKHUX
HMCTOYHUKOB TOKA
Tema 5.2 DnexTpoHbII MOTEHIHAT.
Bonopoanslii 3nekTpod. YpaBHEHHE TOATOTOBKA I JICKIHAM
p TPoR. 7P 2 1 12 (er. 5-30); 2.1
Hepncra. Pan nanpsoxeHuit MeTamios. (c1.8-15)
Pa3HOBUIHOCTE 3JEKTPOIOB
JlaGopaTopHuas pa6ora Ne 5.1
«[ampBaHMYECKUE DITEMEHTHI»,
5 6 4 moaroToBka k JIP
«DNEKTPONIN3 C PACTBOPUMBIMU U
™ pacTsop [3.8] cTp. 36-48
HEPACTBOPUMBIMU aHOJaMMy. Perienne
3a1a4
Tema 5.3 DneKkTpoau3 paciaaBoB U HOJrOTOBKA K JIEKIUSAM
BOJHBIX PACTBOPOB C PACTBOPUMBIMU U 2 1 1.2 (cr. 5-30); 2.1
MHEPTHBIMH 3JIEKTPOIAMH (ct.8-15)
Tema 5.4 3axons! Dapagest.
Hamnpsoxenue paznoxenust. Beixon no TOATOTOBKA K€ JICKUHAM
P o P ' 2 1 1.2 (er. 5-30): 2.1
TOKY. HAIPSKCHN KTPOIHBIX
oky. [lepeHamnpspKeHHE IEKTPOT (c1.8-15)
MPOIIECCOB
IMMOATOTOBKA K JICKIITUAM MoaenupoBaHue
Tema 5.5 OcHOBHBIE BUIbI KOPPO3HH. A " ACID
. 1 1 1.2 (cr. 5-30); 2.1 MIPOM3BOJICTBEHHBIX
Tunbl KOPPO3UOHHBIX pa3pyLICHUH .
(cr.8-15) MIPOIIECCOB M CUTYaIHit
Tema 5.6 Xummueckuii n [OArOTOBKA K JICKLUSIM
3NIEKTPOXUMHUYECKUNA MEXaHU3MBbI 3 2 1.2 (cr.5-30); 2.1
KOppo3uH MeTamwioB. Kopposus ¢ (cr.8-15)
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Buae! yueoHoi padoTsl
Ilnanupyemble
KonrakTHas
(KOHTpoOJIHpYyeMBbIe) 6 ® m HaumenoBanue Peanuzanus HaumeHnoBanue
abora
pe3yJbTaThl s % E o HCI0JIb3yeMBbIX B paMKax pa3paboTaHHOrO
OCBOCHHA: H o ":f ol 2| 5 EF AKTUBHBLIX U IIpakTHyeckoi DJIEKTPOHHOI 0
anMeHOBaHHe Pa3iesioB, TeM s ] s 2
kox YK; OIIK; IIK €Ho ¢ pa3iiciion, T ) Z = § = E E‘ o Bun CPC MHTEPAKTHBHBIX MOArOTOBKHU Kypca
- o ~'\ -~
M MHAUKATOPBI = =l E S5 = ?3 0o0pa3oBaTedbHbIX | (TPYI0eMKOCTH B | (TPYAOEMKOCThH B
= - C o .12
JOCTHKEHUsI % §L§ 2 E| 3 = = TEXHOJIOTHil Jacax) yacax)
KOMIIeTeHIU i B |8 &80 =
= =
BOJOPOJHON U KUCIOPOJHOU
nenonspusanueid. Metoas! 3alIUThI
METAJIJIOB OT KOPPO3UH
JlaGopaTopHas padora Ne 5.2 Pemnrenue
noaroroska k KP
3ana4 o teme 5. Caaua oT4eTOB 8 6
[3.8] cp. 3-36
KonTtponsHas pabora
Brinonnenue
CamocTosiTesibHasi padoTa no noMamHux KP
0CBOEHMIO 5 pa3iena: 3 [3.8] cTp.3-36 (0
JAOMAIIHAS KOHTPOJIbHAsi padoTa BBIOOpY
TIPeTo1aBaTeis)
HToro no 5 pazneay 12 14 20
HUTOI'O 3A CEMECTP 34 | 68 73
2 CEMECTP
Pa3nen 1 Teopus ctpoenns aToMoB U [leproandeckuii 3aKoH
IMOATOTOBKA K JICKIITUAM HeKHMﬂ-OG’bHCHeHHC C
Tema 1.1 Teopus cTpoeHus aToma ’ ’ [2.2] (cT. 16-63); 2.1 YaCTUYHBIM
OIlK-1 BOJIOPOJA U CIIEKTPHI aTOMOB (ct.8-15) TpHUBIIcUCHHEM (OPMBI
HOIIK-1.2 TICKyCcHH, Oecenbl
HMOIIK-1.3 JlaGopaTopHuas pa6ora Ne 1.1 Pemenue ’ 4 TOJIFOTOBKA K 3aHATHIO
3aJ1a4 110 CTPOCHHUIO aTOMa [3.9] ctp. 3-6
IIOAT0TOBKA K JICKIITUAM
Tema 1.2 MHOT03J€KTPOHHBIE ATOMBI 2 2 1.2 (cr. 5-30); 2.1 (ct.8-
15)
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Buae! yueoHoi padoTsl

Ilnanupyemble
KonrakTHas
(KOHTpoOJIHpYyeMBbIe) e ® m HanmenoBanue Peanmnsanusi HaumeHnoBanue
pe3yabTaThl % E o HCIIOJBb3YEeMBbIX B pPaMKax paspaﬁoTannoro
. & 2 = e s I i 9
OCBOCHUSA: o AKTUBHBIX " PAaKTHYE€CKON JICKTPOHHOT' O
HanmeHoBaHue pa3aesioB, TeM 2 é & § = | & EE = Buxg CPC
ko1 YK; OIIK; IIK = 27187/ 855¢0 HMHTEPAKTUBHBIX IOAT0TOBKH Kypca
- o ~'\ -~
H HHIHKATOPBI = =l E S5 & ?3 0o0pa3oBaTedbHbIX | (TPYI0eMKOCTH B | (TPYAOEMKOCThH B
= EE|l 8¢ .12 1 14
IOCTHKEHHUS % é" § § E § S =~ TEXHOJIOT Ui gacax) 3 gacax)
KOMIIeTeH M = l% = é‘ 5| © =
JlaboparopHnas pagora Ne 1.2 Perenue F;g;omméag SAFATHIO
. 9] c1p. 3-6,
3amad Ha [lepronndeckuii 3aK0H UM. 4 4 HOZ[FOEBK& < KP KomnokBuym
J.1. Mengneneesa. KorrponsHas padota [3.10] ctp. 4-16
JIEKIUSI-00BSICHEHNE C
Tema 1.3 [lepuoguueckuii 3aKOH UM HMOATOTOBIA K JCKLILM YaCTUYHBIM
) ' 2 2 1.2 (ct. 5-30); 2.1 (cr.8-
J.N. Menneneesa 15) TIPUBJICUYCHUEM (HOPMBI
JUCKYCCUH, GCCGZ[BI
Brinonnenue
CamocTrosiTesibHasi padoTa nmo noMamHux KP
ocBoenmio 1 pazaena: 4 [3.9] ctp.3-34 (0
JAOMAIIHAS KOHTPOJIbHAasI padoTa BLIOODY
TIPeTo1aBaTeis)
Hroro no 1 pazneny 6 6 18
Pazgen 2 Xumudeckas CBSA3b U CTPOCHHE MOJIEKYI
Tema 2.1 XuMudeckas CBSI3b U CTPOSHHE MOATOTOBKA K JICKIIUSIM
MoJIeKys1. MeToa MOJIeKyJIsSpHBIX 7 4 [2.1] (ct. 49-85); [2.2]
opbOuraei (ctp. 69-150)
JlabopaTopHnas padora Ne 2.1 Pemenue
OINK-1 3a]1a4 10 XUMUYECKOU CBSI3U U 4 5 noaroroska k KP
”OHK'L; CTpOeHH0 MoJieKyIl. KoHTponbHas [3.11] crp. 3-33
NOIIK-1.
0 pabota
IMOATOTOBKA K JICKIITUAM
Tema 2.2 MexMoneKysipHble
. YIp 1 1 | 1.2 (cr. 5-30); 2.1 (cr.8-
B3aUMOJICHCTBUS 15)
IIOArOTOBKA K JICKIUAM
. 4 2
Tema 2.3 KommnjiekcHble coeAMHEHUS [2.1] (cr.1-170), [2.2]
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Buae! yueoHoi padoTsl

Ilnanupyemble K
OHTAKTHAs
(KOHTpoOJIHpYyeMBbIe) aBora ® m HanmenoBanue Peanmnsanusi HaumeHnoBanue
T
pe3yabTaThI p % E o HCIOJIb3yeMBbIX B paMKax pa3pab6oTanHoro
OCBOCHUS: H o ":f ol 2| 5 EF AKTUBHBLIX U IIpakTHyeckoi DJIEKTPOHHOI 0
]
ko YK; OIIK; TIK AHMEHOBAHHE PAIIETIOB, TEM :|EE § = E E‘ ) Bun CPC HHTEPAKTHBHBIX HO/ATOTOBKH Kypca
H HHIHKATOPBI = g E £ E| 5 & ?3 0o0pa3oBaTedbHbIX | (TPYI0eMKOCTH B | (TPYAOEMKOCThH B
= SRENNERS .
JIOCTHKeHUS % é" § = = § S = TeXHo.norlml2 Jacax) 13 qacax)14
KOMIIeTeHIU i B |8 &80 =
= =
(ctp. 154-201)
JlaGopaTopHas padora Ne 2.2 P
OJATOTOBKA
«KoMrutekcHbIe COeAMHEHUS IS S- | - 2 2 E'ZIIE]TCT]: ;2 9 36-41
METaJUIOBY
JlabopaTopHasi padora Ne 2.3 P
IIOJATrOTOBKA K
K — 4 3
«KNOMIIJICKCHBIC COCIUHCHUA OJIA d [312] crp. 3_29’ 36-41
METaJUIOBY
JladopaTopnasi pa6ora Ne 2.4 Cnaua 4 4 noaroroska k KP
otuetoB. KonTponbHas pabota [3.12] ctp. 3-35
BBIIIOJIHCHHE
CamocrosiTeJibHasi padora nmo ngomarnsnx KP
OCBOEHHIO 2 pa3iesia: 4 [3.12] crp. 3-35 (o
JAOMAIIHAS KOHTPOJIbHAsi padoTa BBIOOpY
TIPeTo1aBaTeis)
Hroro no 2 pazneay 12 14 25
Pa3gen 3 Xumus 371eMEHTOB
Tema 3.1 Xumus S-351eMeHTOB (110 MOAITOTOBIA K JICKILHAM
( 4 2 1.2 (cr. 5-30); 2.1
rpymmam) (c1.8-15)
OIIK-1 JlabopaTopnasi pagora Ne 3.1 s- 4 4 MOAroToBKa K JIP
HMOIIK-1.2 9JIEMEHTHI 1 1 2 Tpynn [3.13] cTp. 3-10
NOIIK-1.3
Tema 3.2 Xumus p-371eMeHTOB (110 HOAITOTOBIA K JICKILIAM
4 2 1.2 (cr. 5-30); 2.1 (ct.8-
rpynmnam) 15)
JladopaTopHast pabota Ne 3.2 p — ’ ’ noarotoska k JIP
anemenTs |11 — VII rpynm [3.13] ctp. 11-29
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Buae! yueoHoi padoTsl
Ilnanupyemble
KonrakTHas
(KOHTpoOJIHpYyeMBbIe) e ® m HanmenoBanue Peanmnsanusi HaumeHnoBanue
pe3yJbTaThl % E o HCIOJIb3yeMBbIX B paMKax pa3paboTaHHOrO
OCBOCHUS: Hanmenosa D) ":f o | = g 5 &8 AKTUBHBLIX U IIpakTHyeckoi DJIEKTPOHHOI 0
HMEHOBaHHeE pa3 a
xox YK; OIIK; IIK PasieIos, TeM /. E‘ gi § 5 E E‘ ) Bux CPC HHTEPAKTHBHBIX MOATrOTOBKH Kypca
M MHAUKATOPBI = = E z E § = ?3 0o0pa3oBaTedbHbIX | (TPYI0eMKOCTH B | (TPYAOEMKOCThH B
= = S = ©
JIOCTHKeHUS E §§ E E 5 S TeXHo.norlml2 Jacax) 13 qacax)14
KOMIIETeH M l% & E S =
HOATOTOBKA K KM JIeKIUA-00bCHEHHUE C
Tema 3.3 Xumus d- u f-anmementon
2 2 1.2 (cr. 5-30); 2.1 (c1.8- HACTITIEM
(0630p) 15) MpUBIIEYEHHEM ()OPMBI
IICKyccuH, Oecenbl
JlagopaTropHas padora Ne 3.3 d — P
anemeHTHl | rpynmsl (Cu) u I rpymmst 4 4 l[g))illl;(])TOBKZg 51
.13] ctp. 38-
(2zn, Cd, Hg)
Tema 3.4 Xumus d-3meMeHTOB (110 TTO/ITOTOBKA K TICKIIAM
4 2 1.2 (ct. 5-30); 2.1 (cT.8-
rpymmam) 15)
Tema 3.5 Xumus f-snemenTos (o [TOAITOTOBKA K JICKIIHAM
- 2 2 1.2 (ct. 5-30); 2.1 (cT.8-
Py 15)
JladopaTopnasi pabora Ne 3.4 «Xumus ) 4 noarotoska k JIP
Maprasra u XxpoMma» [3.13] cTp. 30-38
JlaGopaTopnas pa6ora Ne 3.5 Crnaua 9 4 o(hopMIIeHHE OTIETOB
OTYETOB JIP [3.13] ctp. 3-51
Hroro no 3 pasneny 16 14 28
HUTOTI'O 3A CEMECTP 34 | 34 71
HUTOTI'O no gucuunjinxe 68 | 102 144
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5. TEKYIIU KOHTPOJIb YCIIEBAEMOCTH U IPOMEXYTOYHAS
ATTECTAINMUA 11O U'TOI'AM OCBOEHUA JTUCHUIIJINHBI.

Texymumii KOHTPOJIb OCYIIECTBIIETCS 110 BCEM BUIaM y4eOHOTO MpoIecca: TECTUPOBAHUE
10 TEMaM JIEKIIMOHHBIX 3aHATHH, pellIeHne NPAaKTUYECKUX 3a/1a4, KOHTPOJIbHbIE PaOOThI.

5.1. TunoBble KOHTPOJIbHBIC 3a/laHUdA HJIU HHbIC MaTepHalbl, HQOGXOHI/IMBIe AJIs1
OICHKH 3HaHHi7[, yMe}lHﬁ U HABBIKOB U (]/IJ'I]/I) OnbITa JCATCJIbHOCTH

Bonpockl, uHAMBHIyaldbHBIE 33JaHUS M 3aJa4d IPEJICTABICHBI B METOAWYECKHX
yKa3aHUsIX K IPaKTHYSCKUM M J1abopaTopHbiM 3aHsaTusM [3.1 — 3.13], npencraBieHHbIX B 1. 6.3.

5.2. Onucanue nmokasarejei u KPUTEPUEB KOHTPOJIA YCIIEBAEMOCTH, OITUCAHUE HIKAJ
OIlCHUBaHUA

JUi OLeHKU 3HAHUN, YMEHUN, HaBBIKOB U ()OPMUPOBAHUS KOMIIETEHIIMH 110 JUCLMIIIMHE
JUI TEKYILEro KOHTpOJs B ceMecTpe (mepBas M BTOpas KOHTPOJbHAs HENEINs) NpUMEHseTcs
0a/UIbHO-PEHTUHIOBASI/TPAAUIIMOHHAA CUCTEMa KOHTPOJISI M OLEHKH  YCIEBAeMOCTHU
CTYZEHTOB.

Tabnuya 5 — bannvno-penimunzosasa cucmema OyeHUBAHUA

HIkana
JK3aMeH
OIleHUBAHUS
41-50 OtanyHo
31-40 Xoporo
21-30 VY 10BETBOPUTETHEHO
0-20 HeynosnersopurensHo

[Ipy mpomMexyTOYHOM KOHTpOJ€ (9K3aMEH) YCIEBAaEeMOCTh CTYJIEHTOB OLIEHHMBAETCS IO

‘leTBIpeX6aJ'IJ'IbH0ﬁ CUCTEME.

«HCYHOOBJICTBOPUTCIILHO).

«OTIHUYHO», «XOpo1mo»,

«YHAOBJICTBOPUTCIIBHO,
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Tabnuya 6 —Kpumepuu ouenusanus pezyibmama 00yueHus no OUCYUNIUHE U WIKAIA OYCHUBAHUA

Kputepun ouennBanus pe3yjbTaToOB 00y4eHUsI

Onenka Onenka Onenka Onenka
Kon u Konx u HanmeHoBaHue «HEY/IOBJIETBOPUTEILHO» | «YJAOBJIETBOPHTEIBHO» / «xopouio» / «OTJIUYHO» /
HAaUMCHOBAHHE WHUKATOPA TOCTUKECHUS / «HE 3a4TCHO» «3a4YTCHO» «32YTCHO» «32YTCHO»
KOMIIeTeHUNH KOMIIeTeHUH 0-59% 60-74% 75-89% 90-100%
OT Max pEeUTUHIOBOU OT Max pPEUTUHIOBOM OT Max pPEUTUHTOBOM OT Max PEUTUHTOBOM
OLICHKH KOHTPOJIA OIICHKHU KOHTPOJISA OIICHKHU KOHTPOJIS OIICHKHU KOHTPOJIS
He cnocoben ycBoUTh METOTbI 3HaeT METO/bI 00Pa0OTKH
00pabOTKH IKCIIEPUMEHTAIBHBIX JKCIIEPUMEHTAIBHBIX

JAHHBIX, B TOM YHCJIC
CTaTUCTUYECKUC, IPaBUJIa

JJAHHBIX, B TOM YHCJIC

Ciabo 3HaeT METOJIBI .
CTaTHCTHYECKHE; IPAaBHUIA

006paboTKH YBepEHHO 3HACT METOIbI
Mpe/CTaBICHHS MPEICTABICHHUS
SKCTIEPHUMEHTAIBHBIX TaHHBIX, B 00paboTKH
9KCIICPUMEHTAIBHBIX JIAHHBIX. IKCIIEPUMEHTATBHBIX
TOM YHUCIIE€ CTATUCTHYECKUE; IKCIIEPUMEHTAIBHBIX JaHHBIX, B
[Monsipumerpudeckue, JIaHHBIX.
MpaBHJIa MPEACTABICHHS TOM YHCJIE€ CTATUCTHYECKHUE;
30yJUTHOCKOTTMIECKUE, IMonspumerpudeckue,
IKCIIEPUMEHTAIIBHBIX JAHHBIX. MpaBHJIa PEACTABICHHS
KaJIOPUMETPUYIECKHE, 30yJTHOCKOTIMYECKHUE,
TMonspumerpuyeckue, IKCMEPUMEHTATBHBIX JTAHHBIX.
OIIK-1. Crocoben SIEKTPOXUMHIECKHE METOJIBI SGVILTHOCKOMHUICCKHG KaJIOPUMETPUUECKHE, oA HMeT oKk e
pewmars 3axadau MOTy4YeHUsT HPHU3UKO-XUMUIECKUX Y ’ JNEKTPOXUMUICCKUE METOBI PHUMETP ’
. TAHHBIX TIPH PEMICHHH KaJIOpUMETPUIECKHE, TONyuCHHS DH3HKO- 30yJTNOCKOTTMIECKUE,
po¢eCCHOHATBHOMI Te MOL[I/IHI;.MII/:I)‘ICCKI/IX JIIEKTPOXUMHUYUECKUE METOIBI N — KaJOpUMETPHYECKUE,
JIeSATENbHOCTH, HOIIK-1.2. Pewwaem 3a0auu KI/IlI)-leTI/IlIeCKI/IX . i sanau HoJy4eHus GpU3UKO- pemmeH 9JIEKTPOXUMHUIECKHE METOIBI
MPpUMEHAA METObI npO¢eCCu0Ha/le0u oneﬁ U 24 XUMUYECKUX JAHHBIX DU TEPMOHHAMHTECKAX MOJTYYCHUSI (1)I/I3I/IKO'
MOJIEIUPOBAHMS, OesimenbHOCmU, NPUMeHsIs He razieer Te.opeTI/I‘IeCKI/IM PCUICHHH TEPMOJMHAMUYCCKIX, | | oo npyr’nx XUMHUYECKUX JTAHHBIX TIPH
MaTeMaTH4YEeCKOIr o Memoobl Mamemamuidecko2o MATEPHATIOM 10 AUCIHTITHHE KHHCTUYCCKUX U IPYTUX 3a7aq 3a7a4 06wl XUMHK pemeHnn TepMOANHAMIECKIX,
0011l XUMHUH. ' KHHETHYECKHX H HX 3a/1a4
anaimsa, anansd XMW, HE 3HACT MCTOLOB Hofe XHOCTHO 3HAeT Xopouo 3HaeT 0011IEl XUMUU e 8
C€CTCCTBCHHOHAYYHbIC IUTAaHUPOBAHUSA DKCIIEPUMEHTA U p o TeopeTI/IL[eCKI/lﬁ MaTepual, HO m ’ o
TeOpeTquCKI/II/I MaTepMan, HC B OTJ'IH'-[HO 3HAET TeOpeTl/IquKI/II/I
H OOMEHIDKEHEPHEIS METO10B 00paGoTKM pesyIibTaTon MOJIHOM 00BEME 3HAET METO/IBI B OTACIBHBIX pasicax MaTepuall; 3HaeT METOIbI
3HAHUS IKCIIEPHUMEHTA; HE BJIA/ICET JIOTYCKAET HETOYHOCTH; pHaL,

TEOPHH TIAHUPOBAHUS
9KCHEPUMEHTA; HE B ITOJTHOM
o0beMe 3HAaeT METO/Ibl aHANIN3a
" 00paboTKH Pe3yabTaTOB
IKCIIEPUMEHTOB; HE B TIOJIHOM
obbeme BiajeeT HU3NKO-

TEOPHH TUIAHUPOBAHHUS
9KCIEPUMEHTA; 3HACT METO/IbI
aHamm3a U 00paboTKU
PE3yJIBTaTOB KCIIEPHMEHTOB;
BiIageeT GU3nKo-
MaTeMaTHYeCKUM amnapaToM

(DU3HUKO-MATEMATHUECKHUM
anmapaTtoM; He YMEeT COCTaBIIATh
IUIaH MTPOBEACHHS SKCIIEPUMEHTa U
OCYIIECTBISITH 00pabOTKY U
aHAJIN3 PEe3yJIbTaTOB

3HAET METO/IBI TEOPUH
[UIAHUPOBAHHSI
9KCIIEPUMEHTA; 3HAET
METO/IbI AaHAJIU3a 1
00paboTKH pe3yabTaToB

SKCIIEPUMEHTOB; HE YMECT OKCIIEPUMEHTOB, HO HE
MAaTEMaTHYCCKUM armnapaTtom .

CaMOCTOSATEJIbHO pEIIaTh BCETJa BEPHO UX IPUMCEHSCT,

KOHKPETHBIC 3a/1a41 U3 pa3INIHbIX BJIaACCT (1)1/131/11(0'

pa3aeioB XUMUU MaTEMAaTUYCCKUM alrapaTomM

21




HOIIK-1.3. Pewaem 3a0auu
npogeccuonanbHou
O0esimenbHOCU, NPUMEHSISL
ecmecmeeHHOHayuHble U
00UjeUHIICEHePHbIe 3HAHUSL

He Bnaneer Teopetnueckum
MaTepHaiIoM I10 AUCIUILINHE; He
yYMeeT IT0JIb30BaThCs CIIPaBOYHON
JUTEPaTypoii; He BIaneeT HU3HUKO-
MaTeMaTHYECKHM alliapaToM; He
YMe€eT COCTaBIISITh IJIAHBI
MPOBEICHHUS IKCTIEPUMEHTATBHBIX
HCCIIeI0BaHUI U OCYIIECTBISITH
00paboOTKy 1 aHAJIN3 PE3yIbTAaTOB
IKCIIEPIMEHTOB; HE YMEET JIOTHIHO
W3JIarath YCTHO U MIUCEMEHHO
pe3ysbTaThl CBOeH
HCCIIeI0BaTENbCKON paboThI U
paboTHI ¢ TUTEPATYPOI

[ToBepxHOCTHO 3HaeT
TEOPETHYECKHI MaTepHuai; He B
TIOJTHOM 00BbeMe BllaJieeT
(M3UKO-MaTEMaTHIECKUM
anmapaToM; He B IIOJTHOM
o0beMe 3HaeT pa3sMEPHOCTH
(yHIaMEeHTaIbHBIX BETHYMH;
CIOCOOEH CaMOCTOSATENHHO
CITAHUPOBATH U IIPOBECTH
nabopaTopHyIo paboTy 1
00paboTaTh pe3yabTaThl
9KCIIEpUMEHTa, HO He CIIOCOOCH
MIPOAHATN3UPOBATh U CENATh
BBIBOJIBI, HE CITOCOOEH
JOCTAaTOYHO IOJTHO TIPOBECTH
aHaM3 yueOHOU 1
TEXHUYECKOI JINTepaTypsl 110
TeMam, 3aJaHHbIM
IIpernoaBaTeaeM; YaCTUIHO
yMeeT pemarh KOHKPETHbIe
337241 U3 Pa3INIHBIX pa3/elloB
XHMMHH, HE yMEeT JIOTUIECKU
BEPHO W apTyMEHTHPOBAHO
3aIIUIIATh Pe3yIbTAThl CBOMX
WCCJICIOBAHUMN; TIOTHYECKU
U3J1arath YCTHO U MUCEMEHHO
pe3yabTaThl CBOEH
HCCIIeI0BATENbCKON PaboThI

Xoporio 3HaeT
TEOPETUUECKUN MaTepuall, HO
B OTJENBHBIX pazzienax
JIOYCKaeT HETOYHOCTH;
BJageeT (PU3HUKO-
MaTeMaTHIEeCKHM
amnmapaToM; CrocoOeH
CaMOCTOSITEIEHO
CIUIAHMPOBATh U IIPOBECTH
nabopatopHyto paboTy u
00paboTath pe3yabpTaThl
JKCIIEPHMEHTAa,
MIPOAHATN3UPOBATh, HO
3aTPYyAHSETCS CleNaTh
BBIBOJIBI; YMEET
CaMOCTOSITENBHO pelIaTh
KOHKPETHBIE 3a1a4 W3
Pa3IHYHBIX Pa3/IeNoB
XHMHH, HO HE BCera
MIPUBOAUT THOJIHOE PEIICHNE;
JIOMYCKaeT JTOTHIECKUE
OIIMOKH B apryMEHTalluu
pe3yIbTaTOB CBOMX
HCCIIeI0OBaHUN U NpH
popabOTKK TeX MM HHBIX
pa3lienoB IUTepaTyphl; yMeeT
M3JaraTh YCTHO M IINCBMEHHO
pe3ynbTaThl CBOEH
HCCIIEIOBATENBCKON pabOoThI
1 paboTEHI ¢ TUTEPATYPOii 1O
JIAaHHOM TeMaTHKe

OTINYHO 3HAET TEOPETUUECCKUI
MaTepHa; 3HaeT CIIOCOObI
MONYYCHUST XUMUYCCKIX
JJIEMEHTOB U UX XUMHUYCCKUE U
(usnveckue CBOUCTBA; XOPOIIO
BJaJiceT PH3HUKO-
MaTeMaTUYECKUM aIllapaToM;
CIOCOOCH CaMOCTOSATEIBHO
CIUTAaHUPOBATh U MPOBECTH
naboparopHylo pabory,
00paboTath pe3yabpTaThl
IKCIIEPUMEHTa, MPOBECTH
aHaJIM3 U CIIeNIaTh BBIBOJ;
Croco0CH aHATM3HPOBATh
JTUTEPATYPHbIC HICTOUYHUKH B
mpezesnax Moay4eHHBIX paHee
3HAHHH; CAMOCTOSTEIIHEHO
pelaTh KOHKPETHBIE 3a/1a91 U3
Pa3UYHBIX PAa3EIOB XUMHU,
JIOTHYECKH BEPHO H
apryMEHTHPOBAHO 3allUIIATh
pe3yIbTaThl KaK CBOUX
WCCJICIOBAHMM, TaK U
WCCTIeIOBaHMH JINTEPATyPHBIX
HWCTOYHUKOB
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6. YYHEBHO-METOAUYECKOE OBECIIEYEHUE JUCHUIIJINHBI
6.1. YueOHasi iuTepaTypa, neyaTHble U3AaHUs1 OUOJIMOTEYHOro (poHIA

bubnuoTteunplii GOH YKOMILJIEKTOBAH MEYaTHBIMHM M3JaHUSMU U3 pacuera He meHee 0,25
9K3EMILIApA KaXJI0r0 U3 M3/IaHUM, YKa3aHHBIX HIDKE Ha Ka)XJI0ro oOydarollerocs M3 4Yuciia JIHIl,
OJIHOBPEMEHHO OCBaMBAIOIINX COOTBETCTBYIOLIYIO IUCHHUIUIMHY.

1.1 AxmeroB H.C. OGmiast u Heopranudeckas Xumus: Y4ueOonuk s By3oB / H.C. Axmeros.
- 7-e 3., crep. - M.: Beicm. mik., 2006. - 743 c.; - 6-¢ u3a., crep. - M.: Beicm. mik., 2005. - 743 c.

1.2 I'muaka H.JI. O6mas xumus: YaeOnuk mis 6akanaspos / H.JI. I'munka; [lox pen. B.A.
ITonkoBa, A.B. babkoga. - 19-¢ u3a., mepepad. u pom. - M.: FOpaiit, 2013. - 901 c.; - 18-¢ u3n.,
nepepad. u jgon. - M.: FOpaiir, 2012. - 898 c.; - M.: Knaopyc, 2011. - 752 c.; - 18-¢ u3n., mepepad.
u pon. - M.: FOpaiir, 2011. - 898 c.

1.3 Vraii S1.A.O0mas u Heopranudeckas xumusi: Yueonuk / S.A. Yraii. - 4-e uzn.,crep. -
M: Brici.mk., 2004. - 527 c.

6.2. CnipaBouHo-0nbanorpadguyeckas Jureparypa

2.1 Haymo B.U. KowmmnekcHbie coeaunenus: y4e0. mocodbue / B.M. Haymos, XK.B.
Manynesuy, O.H. Koanesa; HI'TY um. P.E. Anekceesa. — Huxuauit Hosropon, 2019. — 173 c.

2.2 Tankua A.JL. Xumus / AJL Tankun, B.K Ocmanos. HI'TY um. P.E. AnekceeBa. —
Hwxauit Hosropon, 2013. — 178 c.

2.3 HaymoB B.M. Ctpoenune atoma u xumuueckas cBsizb: y4e0. mocooue / B.M. Haymos,
K.B. ManyneBuu, I'.A. [lanuueBa, JL.H. Yetsipbokx; HI'TY um. P.E. AnekceeBa. — Huxuuit
Hosropoza, 2009. — 189 c.

2.4 HaymoB B.M. Atom, xumHueckast cBA3b U CTpOEHHUE BelecTBa: yued. nmocobue / B.U.
Haymos, JK.B. Manynesuu, I'.A. Tlanuuesa, JL.H. Yerbip6ok; HI'TY um. P.E. AnekceeBa. —
Hwxuuit Hosropon, 2012. — 344 c.

6.3. MeToaM4eckne yKka3aHusl, peKOMEHIAlUH U APyTrue MaTepHaJbl K 3aHATHAM

B cnucok «Metonnueckue ykazaHUs, peKOMEHIALNKN U APYTUE MaTepUalIbl K 3aHATUIM
BKJIIOYAIOTCS METOJMYECKUE YKa3aHWA M PEKOMEHJAIMM 10 TPOBEACHUIO JIaODOpaTOPHBIX U
MPAKTUYECKUX YYEOHBIX 3aHITHH MO TaHHOW JUCIUILIUHE!

6.3.1 Memoouueckue ykazanus, pa3padomannvle NPenooasamenimu:

3.1 Manynesnu JK.B. Benenne B xype oOmieit xumuu. OCHOBHBIC TTOHSTHS M 3aKOHBI:
y4eOHO-MeTO/I. Tocobue K 1abopaTOpHBIM paboTaM 1o Kypey «O01as 1 HeopraHudeckas XUMHUSD
st ctyaenToB HanpasiaeHud 18.03.01 «Xumuueckast texnonorus», 19.03.01 «buorexnonorusy,
11.03.04 «OnexkTpoHuKa M HaHO’JIEKTpoHHKa», 22.03.01 «MarepuanoBeneHre U TEXHOJIOTMU
matepuaioB» Bcex ¢opm oOyuenus / XK.B. Manynesuu, O.H. KoBanesa, T.B. CazonrbeBa //
Hwxunit Hosropoa, HI'TY um. P.E. Anekceesa. 2020. — 54 c.

3.2. HaymoB B.W. DneMeHTHI XUMHYECKOI TEPMOJWHAMHUKH B Kypce OOIIEei XUMHH: METOJ.
yKa3zaHus K J1a00paTOPHBIM U MPAKTUYECKUM 3aHATHSAM MO KypCy OOIIeld XUMHUM IJI CTYIEHTOB
XMUMHUYECKHX U HEXUMHUYECKUX CIECIUAIBLHOCTEH JTHEBHBIX, BEUCPHUX U 3a0YHBIX (aKkyIbTeToB /
B.W. Haymos, XX.B. Mamynesuu, I'.A. ITannyeBa, T.B. CazontseBa / H. Hosropoa, HI'TY um. P.E.
Anexceena. 2010. — 49 c.
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3.3. bopucoa I'.I'. OcHOBHBIE 3aKOHOMEPHOCTH MPOTEKAHUS XWMHYECKUX PEAKIIHMN:
METOJIMYECKUE YKA3aHWUsI ISl IPOBEJACHHSI KOHTPOJIBHBIX Pa0OT U KOJUIOKBUYMOB I10 KypCy O0IIei
XUMHUH JJIs CTYJICHTOB XMMHUYECKUX M HEXUMUYCCKUX CICIHATBHOCTEH THEBHBIX, BEUCPHUX H
3a0unbIXx (Gopm obyuenus / I.H.bopucosa, A.B. bopucos, }0.B. barramosa, B.K. Ocmanos //
H.Hosropog, HI'TY um. P.E. AnekceeBa. 2015. — 49 c.

3.4. barranosa I0.B. CkopocTh XUMUYECKUX peaklnil. XMMUUYECKOE PaBHOBECUE: METO/I.
yKa3zaHus JUIsl TPOBEACHUs Ja0OpaTOPHBIX 3aHATUN MO Kypcy oOIied XMMHU JUIsl CTYACHTOB
XMMHUYECKHX U HEXUMHUYECKUX CICHUAIBHOCTEH THEBHBIX, BEUYCPHUX M 3a0YHBIX (aKyIbTeTOB /
10.B. barranosa, I'.H. bopucora, A.B. bopucos, JK.B. Mamynesuu, B.K. Ocmanos / H. Hosropon,
HI'TY um. P.E. Anekceera. 2009. — 37 c.

3.5. CamconoBa A.Jl. PacTBOpBI AJIEKTPOIUTOB: Y4€OHO-METOI. MOCOOUE K MPAKTHYECKUM
1 1abopaTtopHbIM paboraM. HIUBUAYATbHBIC 3aJIlaHUS 1O Kypcy OOIIeH XUMUU ISl CTYACHTOB
HEXMMHUYCCKUX CICIHMAIbHOCTEH JHEBHBIX, BEUYCPHHX M 3a0uHbIX (opm oOyuenus / A.Jl.
CamconoBa, I'.H. bopucora, A.JI. I'ankun, A.B. bopucos // Huwxuauit HoBropoa, HI'TY um. P.E.
Anekceera. 2020. — 33 c.

3.6. CamconoBa A.Jl. OKHCIUTEIbHO-BOCCTAHOBUTEIIBHBIC PEAKIIMH: METOJIUYECKHUE
YKa3aHUs K JJaOOpAaTOPHBIM U MPAKTUYECKUM 3aHATHUSAM IO KypCy OOIIeld XUMHUH AJsl CTYJCHTOB
XUMHUYECKHX U HEXMMHUYECKHUX CIEIUAIBHOCTSH THEBHBIX, BEUSPHUX U 3a09HBIX (OopM 0OydeHHUs/
A Jl. CamconoBa, A.JI. I'anmkun, T.B. Ca3onteeBa / H.Horopon, HI'TY um. P.E. Anekceena.
2012. 36 c.

3.7. bopuco A.B. KoHTponpHble 3alaHusi 0O TEME PAacTBOPbI: METOJ. yKa3zaHUs IS
MPOBEJCHUS TEKYIIEro KOHTPOJS MO Kypcy oOmed XMMHM W HEOPTraHMYeCKON XWUMHUU s
CTYJEHTOB XUMUYECKUX U HEXUMUYECKUX CIEeUATbHOCTEH JHEBHBIX, BEUEPHUX U 3a0YHBIX (HOpM
ob0yuenus / A.B. bopucos, A.J/l. CamconoBa, I'.H. bopucosa / H.Hosropox, HI'TY um. P.E.
AunekceeBa. 2017. 14 c.

3.8. KoBaneBa O.H. DnexTpoxumusi: METOAMYECKHE YKa3aHUS K J1a0OpaTOPHBIM H
MPAKTUYECKUM 3aHSTHSM TI0 KypCy OOIel XUMHUU JIJISl CTYJICHTOB XUMUYECKUX M HEXUMHUCCKUX
CHEIMaIbHOCTEH JHEBHBIX, BEUEpHUX M 3a04HbIX (opm oOyuenus / O.H. Kosanesa, 10.B.
barranosa, B.K. Ocmanos, A.Jl. Camconora // H. Hoeropoa. HI'TY um. P.E. Anekceesa. 2012.
52c.

3.9. CmupnoBa JLLA. CrpoeHue aroma: METOJWYECKHE YyKa3aHUS K MPAKTHYECKUM
3aHATHSIM 10 Kypcy oOOmed W HEeOpraHW4ecKOW XUMHH I CTYJSHTOB XUMHYECKHX U
HEXMMHUYECKUX CIIEeUAIbHOCTEH THEBHOW M BeduepHel (popm oOyuenus / JILA. CmupHosa, X.B.
Marnynesuy, I'.A. IlanuueBa, I'.®. Bomoaun, JI.H. Yertwipbokx, C.B. Kpacnomybckas // H.
Hosropoa. HI'TY um. P.E. Anekceesa. 2007. 39 c.

3.10. KomameBa O.H. Ctpoenme aroma. XuMHYECKas CBS3b: METOJ. YKa3aHUS IS
MIPOBEICHUS KOHTPOJBHBIX PabOT M KOJUIOKBHYMOB IO KypCy OOIIEH XHMHH JJIS CTYACHTOB
XUMUYECKUX U HEXUMUYECKUX CIEIUATbHOCTEH THEBHBIX, BEYCPHUX U 3a09HBIX (hOopM oOydeHwms /
O.H. Koganesa, T.B. Ca3ontbeBa, A.Jl. CamconoBa / H.Hoeropoa, HI'TY um. P.E. Anekceena.
2015. 16 c.

3.11. HaymoB B.M. Xumuueckasi CBsI3b: METOJI. YKa3aHUs K MPAKTHUYECKUM 3aHATHSIM IO
Kypcy oOIiel XWMHH JUIS CTYJEHTOB HEXMMHYECKHUX CIICIMAaTbHOCTEH NTHEBHBIX, BEUCPHUX U
3a0unblx (akyasTeroB/ B.M. Haymos, JI.H. Yersip6ok, I'.A. Ilanuuesa // H. Hosropox, HI'TY
uMm. P.E. Anekceena. 2012. 37 c.

3.12. Haymor B.M. KommiekcHble cOeAMHEHUS: METOMWYECKHE YyKa3aHUsA K Jald. H

MPaKTUYECKUM 3aHATHUSAM IO Kypcy oOmiedt u Heopranmdeckod xumuu HI'TY mis crymeHTOoB
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XuMHYeckux crenuanpaocteit / B.M. Haymos, I'.A. ITanuuesa, JI.H. Yetsipooxk. // H.Hosropo.
HI'TY um. P.E. Anekceena. 2014. 51 c.

3.13. Kopanera O.H. CBoiicTBa 31€MEHTOB: y4eOHO-METO/. TTocobue K 1abd. paboTam Mo
Kypcy «OO0mas u HeopraHuueckas XUMHUs», «XUMUS JIEMEHTOB» JUIS CTYJICHTOB HalpaBlICHUN
18.03.01 «Xumuueckas TexHomorus», 19.03.01 «buorexnonorus», 22.03.01 «MarepuanoBeaeHue
MW TEXHOJIOTMU MatepuaioB» Bcex ¢opm obOyuenus / O.H. Kosanesa, JK.B. Manynesuu, T.B.
CazontheBa // Hwxaniit HoBropoa, HI'TY um. P.E. Anekceesa. 2021. — 52 c.

6.3.2 Memoouueckue ykazanus, paspadomannsvie HI'TY

3.1. Meronnyeckue peKOMEHIAIMH IO OpTaHU3alMH AyIAUTOPHOW pPabOThL. [IpUHSATHI
YuebHo-meronnyeckum coperoM HI'TY um. P.E. AnekceeBa, npotokos Ne 2 ot 22 anpens 2013 r.
DIIeKTPOHHBIN azipec:

http://www.nntu.ru/RUS/otd_sl/ymy/metod_dokym_obraz/met_rekom_aydit_rab.pdf?20.
Jara ob6pamenns 23.09.2015.

3.2 MeToauueckie peKOMEHAAINH 110 OPTaHU3alK U TIAHUPOBAHUIO CAMOCTOSTEIbHOM
paboThl cTyneHToB no aucuuriuHe. [Ipunatel YyeOno-meroguueckum coBetrom HI'TY um. P.E.
Aunekceena, IIPOTOKOJI Ne 2 oT 22 arpens 2013 T. DNEeKTPOHHBIN
aapec:http://www.nntu.ru/RUS/otd_sl
/lymy/metod_dokym_obraz/met_rekom_organiz_samoct_rab.pdf?20.

3.3 Yuebnoe mocobue «IIpoBenenue 3aHATHI ¢ MPUMEHEHHEM HHTEPAKTUBHBIX (GopM H
MeTronoB  oOyuenusi», Epmakoa T.WM., MHWeamkwun E.I., 2013 r. DaekTpoHHBII
anpec:http://www.nntu.ru/RUS/otd_sl/ymy/metod _dokym_obraz/provedenie-zanyatij-s-
primeneniem-interakt.pdf.

7. NH®OPMALMOHHOE OBECIIEYEHUE JUCHUIIJINHBI

VYueOHBI Tpollecc MO JUCHMIUIMHE  OOecredeH HEOOXOIWMBIM  KOMIUIEKTOM
JUIEH3UOHHOTO M CBOOOJHO PacIpOCTPaHSIEMOro MPOTPAMMHOTO OOECTeueHHusi, B TOM YHCIe
OTEUYECTBEHHOTO TMPOM3BOJICTBA (COCTAaB MO JUCLUHUIUIMHE ompeneneH B Hactosimed PITJ] u
MOJJIEKUT OOHOBJICHUIO TPU HEOOXOAUMOCTH).

7.1. Tlepeyenb  pecypcoB  HH(POPMALMOHHO-TEJEKOMMYHMKALMOHHOH  ceTH
«HTEepHETY», HEOOXOAMMBIX /IJIsI OCBOEHUSI TUCHHIIMHBI (MOLYJIs1)

[lepeuenb mporpaMMHBIX IPOAYKTOB, HCIIOIB3YEMbIX NP MPOBEACHUN PA3INYHBIX BUI0B
3aHSATHU 110 TUCHUIUTHHE (OTKPBITHIN JOCTYI):

1.  Koncynsrantllmtoc [Dnexktponssiii pecypc]: CnpaBouHas mpaBoBasi cuctema. - Pexum
nocrtyna: http://www.consultant.ru/.
2. Hayunas  osnektponHas  OmOmmoreka  E-LIBRARY.ru. -  Pexum  mocryma:

http://elibrary.ru/defaultx.asp

3. DaekrponHas OubanoTeyHas cucrema [10BOHKCKOTo TOCYIApCTBEHHOIO YHUBEPCUTETA
cepBuca [DneKTpoHHbIH pecypc]. — Pexxum goctyma:http://elib.tolgas.ru./ - 3aru. ¢ skpana.

4.  DnekTpoHHO-OMONMOTEYHas cucreMa Znanium.com [DIEKTpOHHBINH pecypc]. - Pexxum
nocryma:http://znanium.com/. — 3aru. ¢ skpana.

5. OtkpsiToe 0Opa3oBaHue [ DICKTPOHHBIN pecypc]. - Pexxum mocryma: https://openedu.ru/.
- 3ary ¢ sKpaHa.

6.  Polpred.com. O630p CMU. Ilonnomexcmosas, muoeoompaciesas daza oaunvix (B/])
[Dnexmponuwiii pecypc]. - Peacum docmyna:http://polpred.com/. — 3aen. ¢ sxpana.
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7. bazvl oannvix Bcepoccuiickoco umcmumyma HAy4HOU U MeXHuuecKou uHgopmayuu
(BUHUTU PAH) no ecmecmeenHbiM, MOYHLIM U MEXHUUECKUM HAYKAM DNeKMpPOHHbLUL
pecypc]. - Pearcum oocmyna: hitp://www.viniti.ru. — 3aen. ¢ skpana.

8. Ynusepcumemcxas ungpopmayuonnas cucmema Poccus [Dnexkmponuviii pecypc]. -
Peosicum docmyna: http://uisrussia.msu.ru/. — 3aen. ¢ sxpana.

7.2. IlepeyeHb NPOrpamMMHOro odecmevyeHUss ¥ HHE(OPMAIMOHHBLIX CIHPABOYHBIX
CHCTEM

Tabnuya 7 - llepeuens 31eKmpoHHbIX OUOIUOMEUHBIX CUCHIEM

Ne HaumenoBanue IbC Ccbuika, Mo KOTOpoit
ocymectiasercs aocryn Kk I6C
1 KoHCynbTanT cTyaeHTa http://www.studentlibrary.ru/
2 Jlanp https://e.lanbook.com/
3 FOpaiit https://biblio-online.ru/
Tabnuya 8 - llepeuenv npozpammnozo odecneuenus
IIporpammHoe oGecnieueHue, NCNOJb3yeMoe B IIporpammHoe oGecnieueHue
YHHBEpPCHTETEe HA JOTOBOPHOIi OCHOBE CBO0OHOI0 pacnpoCTPaHEHUs!
Microsoft Windows XP, Prof, S/P3 (nmomnucka DreamSpark Open Office 4.1.1 (nuueH3us
Premium, gorosop NeTr113003 ot 25.09.14) Apache License 2.0)
Microsoft Windows 7 (moamucka MSDN 4689, nmoamucka Adobe Acrobat Reader
DreamSparkPremium, norosop Ne Tr113003 ot 25.09.14) (FreeWare)

Visual Studio 2008 (moamucka DreamSpark
Premium, norosop NeTr113003 ot 25.09.14)

Microsoft Office Professional Plus 2007 (iumen3us Ne
42470655)

Microsoft Office (munen3us Ne 43178972)

Windows XP gt Ne 65609340

Office 2007 sum. Ne 43178971

Microsoft Windows XP Professional (mumen3us Ne 43178980)

MicrosoftOffice 2007 (nmuniensus Ne 44804588)

1C npennpustue 8.1 (JTUIEH3UOHHOE COTTIAIICHNE
Noe800908353 ¢ 3A0 «1Cy»)

Adobe Design Premium CS 5.5.5 (munen3us Ne 65112135)

Dr.Web (c/u GMN9-DSLH-G4U1-LW6H ot 11.05.23

Koncynprantllnroc ([JoroBop Ne 28-13/16-313 ot 27.12.16)

Texakcnept (oroBop Ne100/860 ot 22.12.2016)

B Tabn. 9 ykazaH mepedeHb NPOPECCHOHAIBHBIX 0a3 MAHHBIX W HH(DOPMAIIMOHHBIX
CIPAaBOYHBIX CHUCTEM, K KOTOPBIM o0OecriedeH AOCTyN (yAajeHHbIH foctym). /laHHbIA nepedeHb
MO/IJIEXKUT OOHOBIIEHHUIO B cCOOTBeTCTBHH ¢ TpeboBanusimu OI'OC BO.

B nanHoM paszene MoryT ObITh NMpPHBEIEHBI PEeCypChl (CCBUIKM Ha CAMThI), HA KOTOPBIX
MOKHO HaMTHU TOJIE3HYIO U1 Kypca HMH(OpManuio, B T.4. CTaTUCTUYECKUE WM CIPaBOYHBIE
JTaHHbIe, y4yeOHble MaTepHalibl, OHJIAWH KypCHI U T.JI.

Taonuuya 9 - Ilepeuenv coepemennvix npogeccuonanvhvlx 06a3 OAHHBIX U
UHDOPMAYUOHHBIX CHPABOYHBIX CUCHEM

Hoctyn k pecypcy (yAaJJeHHBbIH
Ne HaumenoBanue npodeccuoHaJIbHOM 0a3bl JAOCTYI ¢ YKa3aHueM
" | MaHHBIX, HH(POPMALMOHHO-CIIPABOYHON CHCTEMbI CCBIIKH/I0CTYN U3 JIOKAJbHOH
CeTH YHUBEPCHUTETA)

1 baza  maHHBIX  CTaHAApPTOB W PETJIAMEHTOB https://www.gost.ru/portal/qgost
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Hoctyn K pecypcey (yaajaeHHbI
No HanmenoBanue npogeccuoHaJ bHON 0a3bl JAOCTYIH C YKa3aHUEeM
" | maHHBIX, HHPOPMALMOHHO-CIIPABOYHOM CHCTEMbI CCHIJIKHM/TOCTYI U3 JIOKAJIbHOM
CeTH YHHUBEPCHUTETA)
POCCTAHIOAPT //home/standarts
OnekTpoHHass  0a3a  W30paHHBIX  CTaTe IO .
2 P P http://www.philosophy.ru/
bunocopun
3 EnuHblii apXuB SJKOHOMUYECKHX M COLUOJOTHYECKUX | http://sophist.hse.ru/data access.sht
JTAHHBIX ml
ba3sl  pgannbpix  HammonanbHOro  coBeta IO
4 . http://www.ncva.ru
OLICHOYHOM AESITeTbHOCTU
CnpaBouHas paBoBas cucrema .
5 JOCTYII U3 JIOKAJIBbHOMN CeTH
«KoncynbrantlInrocy
HudopmaninoHHO-CIIpaBOYHas cUCTEMa .
6 JOCTYII U3 JIOKAIbHOMN CeTH
«Texkcnepr»

8. OBPA3OBATEJIBHBIE PECYPCBbI AJIs1 UHBAJIN1O0B U JIML C OB3
B T1a6n.10 yka3zan mepeyeHb OOpa3oOBaTENbHBIX PECYpPCOB, HUMEIOIUX (HOpMBI,
aJaNTUPOBAHHBIE K OTPAHUYCHHUSM UX 370POBbs, a TAaKKE CBEJACHHS O HAJIMYMU CIEIHAIBHBIX
TEXHUYECKUX CPEACTB OOy4YeHUs KOJUIEKTUBHOTO W WHIUBUAYAIbHOTO MOJb30BaHus. [lpu
3aMOTHCHUH TAOJMUIBI MOXET OBITh WCIOJb30BaHA HWH(OpMamms, pa3MelleHHas B IMOApa3Jeie
«JdocrynHas cpema» cnenuanusupoBaHHoro pazgena caiita HITY  «Csemenust 00
obpasoBatenbHOM opranusaiui» https://www.nntu.ru/sveden/accenv/

Taonuya 10 - Obpazoeamenvusie pecypcol 011 uneanuoos u auy ¢ OB3

CBe)_IeHI/Iﬂ 0 HAJIMYHMH CIICHHAJBHBIX
TEXHUYECCKUX CPEACTB Oﬁy‘leﬂl/lﬂ
KOJUIEKTUBHOI0O U HHAUBUIYAJBHOI'0
MMOJIb30BaHUSA

Ilepeyenn oOpa3oBaTeIbLHBIX PECYPCOB,
Ne NMPUCIOCOOJIEHHBIX IS HCIOJIb30BAHUSA
uHBaguaamu u gunamu ¢ OB3

1 OBbC «KOHCYJIBTAaHT CTYJEHTA» 03BYYKa KHHT M yBeJIMYeHue mpudra
CIeLHaIbHOE MOOUIBHOE MIPUIIOKEHHE -
5 9BbC «Jlanb» CHUHTE3aTOp peUH, KOTOPBII
BOCIPOU3BOJUT TEKCThI KHUT U MEHIO
HaBUT ALK
3 OBC «lOpaiiT» BepCHst IS CIa0OBHISATIIX
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9. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHHUE, HEOBXO/JUMOE U1
OCYHIECTBJIEHUSA OBPA3OBATEJIBHOTI'O ITPOLHECCA 11O JUCHUIIJIMHE

Y4eOHbIC ayTUTOPUH IJI1 TPOBEICHUS 3aHATHH
000pyIOBaHHEM U TEXHUYECKUMHU CPEACTBAMU OOYUEHHS, COCTAB KOTOPHIX OMpPE/CIICH B

JaHHOM pPas3JCiic.

JUCHUIIIIMHC, OCHAIICHBI

Taobnuya 11 - Ochawennocmo ayOumopuil U nomewieHuil 0 CamoCmoOAmebHOl
padomul cmyoeHmoe no OUCyuUnIuHe

HaumenoBanue N
P — OcHalIeHHOCTH AyINTOPH IlepeyeHb JMLIEH3MOHHOTO
y P NOMelleHuil U MoOMeleHu i NMPOrpaMMHOI0 oOecreYeHusl.
Ne NOMeleHn ! s .
. JUISl CAMOCTOSITEILHOM PexkBU3UTHI NOATBEPKIAIOIETO
CaMOCTOSITEIbHOM
padoThI JOKYMEHTAa
padoThI
1. Tocka memoBas - 3 miT.
2. Ctoubl J1abopaToOpHbIC
(pabouee MecTo cTyneHTa) Ha 20
qelL.;
3. Pabouee mecTo
1224a

yueOHas ayJUTOpuUs IS
MPOBEJICHUS TIPAKTUYECKUX
1 Ta0OpaTOPHBIX 3aHATHH,
IPYIIOBBIX U
WHIUBUAYATBHBIX
KOHCYJIbTalluH,

1 TEKYILEro KOHTPOJIST ¥
MIPOMEXYTOUHOM
arrectanuu (kadeapa
"IIpousBoaCTBEHHAS
0e30IaCHOCTD, YKOJIOTUS U
xumus" r. HuxHuit
Hogropon, yn. MunuHa,
24)

npenojaBareis — 2 IiT.;

4. Bertsoxable mkadbl - 2 T,
5. O6opynoBaHue 1
MPOBEACHUS Ta00PaTOPHBIX

3aHATHHN M0 JUCIUTIINHE XUMUS:
mKkag CynIMIbHBIH - 2 IIT.,
AEKTPOXUMHUUECKUE STUCSHKH TS
m3meperns J1C XUMHUIECKOTO
9JEMEHTa - 3 IIT.,

JJIEKTPOIIU3EPHI - 4 MIT.,

Beimpsimutenu b5-47 — 6 mir.,
pH-metpsr «MITI-301» - 4 .,
KaJoOpUMeTpbl — 4 IIT.,

BEChI aHAIUTHYECKHE 4 IIT.,
muctrwwatop [13-10 - 1 mr.,
KOJIOOHarpeBaTes — 3 mT.;
BOJITMETPHI IippoBbie B7-38 — 3 mt.,
BECHI TEXHUUECKHE — 2 MIT.,

Tabnunpel Menzaeneesa- 4 mir.,
nabopaTopHas XUMUYECKasi OCy/a 1
PEaKTUBBI

Ha0op yueOHO-HarIAHBIX TOCOOHH

6147
yaeOHast ayJUTOPUS IS

MPOBEICHUS 3aHATUI
JIEKIIMOHHOIO U

CEMHHAPCKOT0 THIIA,

TPYIIOBBIX U
HHIUBUAYATbHBIX

KOHCYJIbTallUM,

2 TEKYLIET0 KOHTPOJIS U
MPOMEKYTOUHON
arrectanuu (kadeapa
"IIpousBoaCTBEHHAS
0e30MacHOCTb, SKOJIOTHS U
xumus" r. Hkauit
Hosropox, Kaszanckoe m1.,

12)

1.Jocka menoBas

2. Pabouee MecTo mpermoaBaTens
3. Pabouee mecto cTymeHTa - 64
Yell.

4. IlepcoHAIBHBIN KOMIBIOTEP

1. Windows XP, Prof, S/P3 (nmoamucka
Dream Spark Premium, norosop
NeTr113003 ot 25.09.14);

2. Dr.Web (c/u GMN9-DSLH-G4U1-
LW6H ot 11.05.23
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HaumenoBanue
ayJAUTOPHUI U
Ne NoMeleHn | s
CaMOCTOSITEJILHOM
padoThI

OcHalleHHOCTH ayINTOPH IIepeyeHb JMLIEH3MOHHOTO
NOMelleHUil U MoOMeleHu i NMPOrpaMMHOI0 o0ecreYeHusl.
JJIS1 CAMOCTOSATEIbHOM PexBU3UTHI NOATBEPKIAKOIETO
padoThI JOKYMEHTAa

6265
yueOHast ayAUTOPHUS JUIs
MPOBECHUS 3aHATHI
JIEKIIMOHHOTO 1
CEeMHMHapCKOTro THIIA,
TPYIIIOBBIX U 1. Mocka menoBas - 1 mr;
WHINBUAYAIEHBIX 2. Tabmuua JI.11. Menneneesa - 1
3 KOHCYJIbTaluH, IIT.
TEKYILEero KOHTPOJIS ’ 3. Pabouee MecTo mpenoaaBaTes
MIPOMEKYTOYHON 4. PaGouee mecTo cryaeHTa - 42
arrecranuu (kadeapa qell.

"IIpousBoACTBEHHAS
0€30IMaCHOCTD, YKOJIOTHS U
xumus" T. Huoxami
Hogropon, Kazauckoe 1.,
12)

10. METOAUYECKUE PEKOMEHJIALIUM OBYYAIOIMMCS
MO OCBOEHMIO JUCHUTIAHBI

10.1. OOmue MeToaMYeCKHE PEKOMEHJANMU A OO0y4alOIIUXCAd MO0 OCBOEHHIO
AUCHHUILIMHBI, 00pa3oBaTebHbIe TEXHOJIOTUH

JlucuuIuinHa ~ peamu3yercsi  MOCPEACTBOM — IPOBEIEHUS  KOHTAaKTHOM  paboThl ¢
oOyyaromuMucs (BKJIOYasi MIPOBEIEHUE TEKYLIETO KOHTPOJIS yCIIEBAEMOCTH), CAMOCTOSTEIbHOM
paboThI 00YUAIOIIMXCS U TPOMEKYTOUHON aTTECTAIUH.

KonTaktHas paboTa MOXeT ObITh ayIUTOPHOM, BHEAYAUTOPHOM, a TaKkKe MPOBOJUTHCS B
AJIEKTPOHHON WH(pOPMaLMOHHO-00pa3oBaTeiabHOll cpeae yHuBepcutera (mainee - OUOC). B
CIy4yae TPOBEJEHUs YacTU KOHTAKTHOW pabotel mo aucuurminae B DMOC (B COOTBETCTBUU C
pacrucaHueM Y4eOHBIX 3aHATHI), TPYILOEMKOCTh KOHTakTHOW paboTsl B OMOC sKBHBajeHTHA
ayIUTOPHOM pabore.

[IpenogaBanue  OUCLMIUIMHBI  BEAETCA C  NPUMEHEHMEM  CIEAYIOIUX  BHUJOB
00pa30BaTeNbHbIX TEXHOJIOTHUMA:

-6aLIbHO-PeUmUH208ds1 MEeXHON02UsL OyeHueanus (npu Hanuyuu),

- KOJUIOKGUY M,

- KOHMPOAbHAA paboma,

- mecm;

- omuem no 1a60pamopHuiM pabomam.

[lo utoram Tekyliel ycHeBaeMOCTH CTYAEHTY MOKET ObITh BBICTAaBJIEHAa OIEHKa IIO0
POMEXYTOUHOW aTTecTallMi B COOTBETCTBUM 3a HaOpaHHBIMU 3a cemecTp Oamnamu. CTyneHTHI,
BBITIOJTHUBIIIME BCe 00s3aTENIbHBIE BUJIbI 3aIJIAHUPOBAHHBIX YUYEOHBIX 3aHATHH K MPOXOKICHHUIO
IIPOMEXYTOUHOM aTTECTallMM (IK3aMEHY).

Pe3yabraT 00yueHuss cuuraercsi cOpMHMPOBAHHBIM HA NMOBBIIIEHHOM YPOBHE, €CIIU
TEOpPETUYECKOe COAEpIKaHUEe Kypca OCBOEHO IMOJHOCThIO. IIpu yCcTHBIX coOeceloBaHUAX CTYIEHT
HCUEPIIbIBAIOILE, MTOCTIeI0BATEIbHO, YETKO M JIOTUYECKH U3jaraeT y4eOHbI Marepuai; cBOOOTHO
CIpaBII€TCS C 3aJayaMH, BOINPOCaMU U JPYTMMHM BHUAAMH 33JaHHM, HCIONB3yeT B OTBETE
JIOTIOJTHUTENBHBIN MaTepuasl. Bece mpemycMoTpeHHble pabodeil yueOHON NporpamMMoil 3aiaHus
BBIIOJIHEHBl B COOTBETCTBUM C YCTAHOBJIEHHBIMH TpeOOBAHUSAMH, CTYAEGHT CIIOCOOEH
AQHAIN3UPOBATh IIOJIYYEHHBIE DPE3YJbTAaThl, IMPOSBISIET CAMOCTOATEIbHOCTb IPU BBIOJIHEHUU
3aJaHUH.
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Pe3yabTaTr 00y4eHusi cumraercs C()OPMHPOBAHHBIM HAa MOPOrOBOM YPOBHE, €CIHU
TEOPETUUECKOE COJEPKAHUE Kypca OCBOCHO MONHOCTHIO. [IpHu ycTHBIX coOecenoBaHUsAX CTYIEHT
MOCJIEIOBATEIbHO, YETKO W JIOTMUYECKH CTPOMHO H3Jaraet y4yeOHBIM MaTepHuall;, CIpaBisieTcs C
3aJayaMy, BOINPOCaMU M JPYTMMH BUAAMH 3aJaHHi, TPeOyIOIIMX MNPUMEHEHHs] 3HAaHUU; BCe
MPEeyCMOTPEHHBIE paboueil y4eOHON mnporpaMMoil 3adaHHs BBITOJHEHBI B COOTBETCTBHH C
YCTaHOBJICHHBIMU TPEOOBAHUSAMHU, CTYACHT CIHOCOOCH aHAIM3UPOBAThH MOIYUYEHHBIE PE3YNIbTAThI;
MPOSIBJIIET CAMOCTOSITEIbHOCTD MPH BBIIOJIHEHUU 3a1aHUI

PesyabTar 00y4yeHus cuuTaercs Hec)OPMUPOBAHHBIM, €CJIM CTYJEHT IIPU BBIIIOJIHEHUU
3a/laHuil He JEMOHCTPHPYET 3HAHWK y4eOHOTO Marepualia, JIOMyCKaeT OIMMOKU, HEYBEPEHHO, C
OOJBIIMMH 3aTPYIHEHUSMHU BBIMIOJIHSAET 3aJlaHUsl, HE JEMOHCTPUPYET HEOOXOAUMBIX YMEHHI,
KaueCTBO BBIMOJTHCHHBIX 33JJaHUI HE COOTBETCTBYET YCTAHOBJICHHBIM TPEOOBAaHUSM, KQ4eCTBO UX
BBITMIOJTHEHHS OIICHEHO YMCIIOM OaslioB HIDKE TPeX IO OLEHOYHOW CHCTEME, YTO COOTBETCTBYET
JIOTIOPOTOBOMY YPOBHIO.

10.2.MeToauyeckue yKa3aHusi JAJsl 3aHATHH JIEKIHOHHOTO THIIA

JIeKIMOHHBIN KypC IPEANnojaaraeT CUCTEMaTU3UPOBAHHOE HU3JI0KEHUE OCHOBHBIX BOIIPOCOB
TEMaTUYECKOTo IIaHa. B Xo/1e TeKIMOHHBIX 3aHATUI PACKPHIBAIOTCS 0A30BBIC BOIPOCH! B paMKax
KaXI0M TeMbl TUCHMIUIMHBI (Tabmuma 4). O003HA4YaroTCs KIIOYEBBIC aCIEKThI TEM, a TaKKe
JIeNal0TCs aKIEHThl Ha HaAmOOJiee CJIOKHBIE M BAXKHBIE TOJIOKEHHUS H3y4aeMoro maTepuara.
Matepuanbl JEKIUI SIBISIOTCS OMOPHOM OCHOBOWM JUIsi TMOATOTOBKH OOy4arommxcs K
MPAKTUYCCKUM 3aHSITHSIM / JJA0OPATOPHBIM pabOoTaM W BBHIMOJTHCHHS 33JIaHUH CaMOCTOSTEIHHOU
paboThl, a TaKKe K MEpONPHUATUSAM TEKYIIEro KOHTPOJIS YCHEBAEMOCTH U MPOMEKYTOUHOM
aTTECTAIUU 10 TUCIHUILINHE.

B xome neKUMOHHBIX 3aHATUN PEKOMEHIYETCS BECTH KOHCIEKTHPOBAHHE Y4YEOHOTO

Marepuania.

10.3. Meroauueckue YKa3aHUsl MO OCBOEHHMIO JAWCHMIUIMHBI Ha J1a00pPaTOPHBIX
padorax

JlabopaTopHble paOOTHI TO3BOJISIIOT MPUOOPECTH CTYACHTaM YMEHHS paboTaTh C
XUMHUYECKHUMH peareHTaMu, Mocya0i U mprudopaMu, OCYIIECTBIATh XUMUYECKUI IKCIIEPUMEHT U
NIPOBOJIUTH TIEPBUYHBIC HAyYHBIC HCCIIeN0oBaHUsA. B maboparopHbie pabOTHI BBEICHBI DJIEMEHTHI,
MOBBIIIAIOIINE WHTEpPEC CTYIEHTOB K HUM M HMX IO3HABaTENbHYIO aKTUBHOCTh. Hampumep, B
pabore "OmnpeneneHrne MOJISIPHOM MacChl HKBHBAJEHTAa MeTayia" OMpenensercs He TOJBKO
DKBHMBAJIEHTHas Macca (JIMTEpaTypHBI BapuaHT), HO W aTOMHas Macca Meramna. B pabote
"Omnpenenenne TemioBoro 3¢@dexra peakuuu" TEIIOEMKOCTh KaJlOpUMETpa OmpeesseTcs
METOAMYECKH Oojiee TPpaMOTHO, YeM 3TO OMMCAHO BO BCEX JAOOPAaTOPHBIX MPAKTUKyMax, a B
pabore "CKOpPOCTh XHMHUYECKOW peaknuu', TTOMHUMO KAadeCTBEHHBIX 3aBHCHUMOCTEH CKOpPOCTH
pPEaKIMu OT KOHIIEHTPAIIMU PEareHTOB M TEMIEPATyphl, CTYAEHTHI Pe3ylbTaThl dKCIEPUMEHTA
00pabaThIBaIOT KOJMYECTBEHHO W BBIYHCISIIOT DHEPTHUIO0 aKTUBAIUM M KWHETHUYECKHHA TOPSIIOK
pEaKINH.

JInsi  TIOBBIIIICHWST TIO3HABATEIBHONW AaKTUBHOCTH CTYJICHTOB W TIPUOOPETEHHS WMH
MEPBUYHBIX HABBIKOB HAYYHOT'O HCCIEJOBAHMS, B OTH KiIaccHYeckue nabopaTtopHbie paboThI
BBEJICHBI 2JIEMEHTHI HAYYHOTO UCCIIEIOBAHUS, KaK-TO:

a) CaMOCTOSITEHHO TT01I00paTh PEAKTUBHI JIJIS TIPOBEACHUS TOW UM HHOW PeaKIlvy;

0) 0OBACHUTH MPOTEKAHUE OJIHOM peaklMH U HE MPOTEKaHWE IPYroi, Ha MepBbIN B3I
0J00HOH, peaKInu;

B) TpeicKa3aTh MPAKTHYECKOE 3HAYCHHE TOW WM WHON pPEaKIUH, COMPOBOXIAIOIICHCS
HEOOBIYHBIM 3 (HEKTOM, U T.1.

[ToaroToBKy K Kaka0i J1abopaTopHOM paboTe CTYJASHT MOJDKEH Ha4aTh C O3HAKOMIICHHS C
TUTAHOM 3aHSATHS, KOTOPBII OTpaXkaeT coiep:KaHue MPe IO KEHHOM TEMBI.
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[locne BBIMONHEHUS KaXIOW J1abopaTopHO pabOThl CTYAEHT O(QOPMIISET OTYeT, B
KOTOPOM YKa3bIBAIOTCA LIE€IHM paboThl, XOJ PabOTHI, AAaeTCcs PHUCYHOK U ONHMCAHHE YCTAaHOBKH,
TabJIMIIa YUCICHHBIX Pe3yJbTaTOB, BHIYUCICHUS U BHIBOIBL.

[Tpu oneHnBaHKMN 1Ta0OPATOPHBIX PAOOT YUUTHIBACTCS CIEAYIOIIEE:

- Ka4eCTBO BBIMOJHEHHSI AKCIEPUMEHTAIBHO-TIPAKTHUECKOW YacTH paboThl H
CTENEeHb COOTBETCTBUS PE3Y/IbTAaTOB pabOTHI 3aJaHHBIM TPEOOBAHUSM;

- Ka4ecTBO O(OPMIICHHSI OTUETA IO paboTe;

- Ka4eCTBO YCTHBIX OTBETOB Ha KOHTPOJIbHBIE BOTIPOCHI IIPU 3aIIUTE PAOOTHI.

10.4. MeToauyeckue yKa3aHHs 110 CAMOCTOSITEIbHOI padoTe 00y4aromuxcs

CamocrosarenbHass pabora oOecrieyMBaeT IMOATOTOBKY OOYdYaromIeTocss K ayIUTOPHBIM
3aHATHAM M MEPOIPUATHUAM TEKYLIErO KOHTPOJS M NPOMEKYTOYHOM aTTECTALMU 10 U3y4acMOU
JUCHUTUTHHE. Pe3ynbTaTbl 3TOH TOATOTOBKM MPOSIBISIFOTCS B aKTUBHOCTH OOYYaroIIerocs Ha
3aHATUSX M B KAaueCTBE BBIMOJIHEHHBIX MPAKTUYECKHX 33JaHUN M Jpyrux (opM TEKYIIEro
KOHTPOJISL.

[Ipy BBIMONHEHUM 3aJaHUM IS CAMOCTOSITEIBLHOM PabOThl PEKOMEHAYeTCs MpopadoTKa
MaTEepUaAIOB JICKUUMH MO0 KaXJAOW NPONMIEHHOW TeMe, a TaKKe H3YyYEHUE PEKOMEHIyeMOU
JUTEpaTyphl, IPEICTaBICHHON B pa3zaeie .

B mpormecce camocToATenbHON pabOTHl NMPU W3YyYEHHH TUCHHMIUIMHBI CTYACHTBI MOTYT
paboTaTh Ha KOMIBIOTEPE B CHELUATM3HPOBAHHBIX AYIUTOPHIX AJS CaAMOCTOSTENbHON paboThI
(ykazano B T1abn. 11). B ayaurtopusx wumeercss J0CTyo uepe3 HHPOPMALMOHHO-
TEJIEKOMMYHHUKAIIMOHHYIO ceTh «MHTepHeT» K 3JIeKTPOHHON MH(POPMAaLMOHHO-00pa30BaTeIbHON
cpene ynusepcurera (QMOC) u anexrponnoit 6ubnuoreunoit cucreme (3bC), rie B a3eKTpoHHOM
BUJIE pAacIoyiaraloTcsi y4deOHble M y4eOHO-METOAMYECKHE MaTepHajbl, KOTOpble MOTYT OBITh
MCIIOJIb30BaHBbI JIsl CAMOCTOSATEIbHON PaOOTHI MPU U3YUYEHUU JAUCLUIIINHBI.

Jns obyvaromuxcs Mo 3a04HOM (opMe OO0ydeHHs caMOCTOsTeNlbHas paboTa sBISETCS
OCHOBHBIM BHJIOM Y4€OHOM 1€ATEIbHOCTH.

10.5. MeToanueckne yKa3aHus Uil BbINOJHEHUSI KOHTPOJBHBIX PadoT

IIpu wusydenun kypca «OOmEH XUMHH» MPOBOAUTCS 8§ KOHTPOJIBHBIX padoT (5
KOHTPOJIBHBIX pa0OT B MIEPBOM CEMECTPE, 3 KOHTPOJIbHBIE PAOOTHI BO BTOPOM CEMECTPE).

B xonTpOapHyo padboTy Ne 1 BXOAST BOMPOCKH! IO OCHOBHBIM 3aKOHAM XHUMUU: BapuaHT | -

20 (mo BBIOOpPY TpernogaBaTens) U3 Metoanveckux ykasanuid: JK.B. Manynesuu, O.H. Koasesa,
T.B. CazontbeBa «BBenenue B kypc obmiert xumuu. OCHOBHBIE TTOHATHUS U 3akoHB HI'TY, r.
Huxunit Hosropon, 2020. 54 ¢)

B xoHTponbHYI0 paboTy Ne 2 BXOJAT BOMPOCH MO XMMUYECKOH TEPMOJIMHAMUKE: BapUaHT
1 - 28 (mo BeIOOpY mpemnonaaBaTens) U3 Meronudyeckux ykazanuit: I.H.bopucosa, A.B. bopucos,
10.B. barranosa, B.K. OcmanoB OCHOBHBIE 3aKOHOMEPHOCTH MPOTEKAHUS XUMHUECKUX PEAKIIUI.
H.Hosropoa, HI'TY um. P.E. AnekceeBa. 2015. — 49 c.

B xonTponbHyto pabotry Ne 3 BXOOAT BONPOCH MO CIEAYIOIIMM TeMaM: CKOPOCTh
XUMHYECKMX pPEaKIMil, XWMHUYECKOEe paBHOBECHE, BIUSHUE TEMIIEpaTypbl Ha CKOPOCTh
XUMHYECKON peakiluu  T.1.. BapuadT 1 — 28, 1-27 (o BeIOOpY MperoaaBaTesis) H3 METOINIECKUX
ykazanuii: [.H. bopucoBa, A.B. bopucos, l0.B. barranosa, B.K. OcmanoB OcHoBHbIE
3aKOHOMEPHOCTH INpoTekaHusa xumuueckux peakuui. H.Hosropon, HI'TY um. P.E. Anekceesa.
2015.-49c.

B xonTponbHyto paGory Ne 4 BXOASAT BONPOCH MO CIEAYIOIIMM TeMaM: CHOCOOBI
BBIPQKEHHUSI ~ KOHLIEHTPALlUM  pPacTBOPOB; CTEXMOMETPUUYECKHE  PACUETHI, OKHUCIUTEIbHO-
BOCCTAaHOBUTEIbHBIC peakiuu: BapuadT 1-30 (mo BBIOOpY mpemomaBaTeNsl) M3 METOIUYCCKUX
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ykazanuii: A.B. bopucos, A.Jl. CamconoBa, I'."H. bopucoBa KoHTponbHbIE 3agaHusd MO TEeMe
pactBopsl. H.Hosropoa, HI'TY um. P.E. Anekceesa. 2017. 14 c.

B xonTponpHyto paboty Ne 5 BXoIAT BOMPOCH! MO T€MaM: TaJIbBAHUYECKUE SJIEMEHTHI,
AJIEKTPOJIN3, JIEKTPOJHBIM NOTEHLMAN, BOJAOPOAHBIN 3J€KTpoj, ypaBHeHue HepHcra: 3amaua 1-
100 (mo BBIOOpY mpenopaBatensi) u3 Meroandeckux ykaszanuii: O.H. Kosanesa, FO.B. barranosa,
B.K. Ocmanos, A.Jl. CamconoBa Dnektpoxumusi. H. Hosropoa. HI'TY um. P.E. Anekceena. 2012.
S52c.

B xontponbHyto paboty Ne 6 BXoAsT BOmpochl 1Mo crpoeHue aroma u [lepumoguuyeckomy
3akony uMm. .M. MenneneeBa: 3amanue 1- 25 (1Mo BBIOOpY mperojaBaTressi) U3 METOIUYECKUX
ykazanuii: JI.A. CmupHoBa, JK.B. Manynesuy, I'.A. [lanudeBa, I.®. Bonoaun, JI.H. YerbipOok,
C.B. Kpacnony6ckas. Crpoenue aroma. H. Hosropoa. HI'TY um. P.E. Anekceesa. 2007. 39 c.

B kxoHTponbHYIO padory Ne 7 BXOISAT BONPOCH! MO XUMHYECKOHW CBs3uW: 3amada 1-29 (1mo
BbIOOpPY mpernoaasarens) u3 meroauueckux ykazanui: O.H. Kosanesa, T.B. CazontseBa, A./l.
CamconoBa Ctpoenue aroma. Xumudeckas csizb. H.Hosropoa, HI'TY um. P.E. Anekceesa. 2015.
16 c.

B kouTponbHyto padoty Ne 8 BXOAAT BOMPOCH O KOMIUIEKCHBIM COCTUHEHHSIM. BapUaHT
1-25 (mo BBIOOpPY mpemnonaBatens) U3 MetoAuueckux ykazanwii: B.M. Haymos, I'.A. Tlanuuesa,
JI.H. Yetpip6ok Kommekcusie coequnenusi. H.Hosropoa. HI'TY um. P.E. Anekceea. 2014. 51 c.

11. OUEHOYHBIE CPEJACTBA J1JIs1 KOHTPOJISA OCBOEHUSA JUCIHUIIJINHBI

TunoBble KOHTPOJIbHbIE 33JaHUS MU MHbIE MATEPUAJIbI, HEO0XOAUMbIE /ISl OLEHKH
3HAHMI, YMeHMii, HABBIKOB U (MJIH) ONBITA B X0/le TEKYLero KOHTPOJIsl yCIIeBaeMOCTH

Bomnpocsl, nHANBUyaNbHbIE 3aJaHUS U 33a4H MTPEICTABICHBI B METOINYECKUX YKA3aHUSIX
K MPaKTUYECKUM U J1abopaTopHbiM 3aHsTusM [3.1 — 3.13], npencraBieHHbIX B 11. 6.3.

Ilpumepovt munogwvix 3a0anuii:

11.1.1. TunoBsble 3aJaHUS K NPAKTHYECKHUM (CEMUHAPCKHUM) 3aHATHAM

3ansTue Ne 24 (2 yaca)
OKHCIUTEILHO-BOCCTAHOBUTEIbHbIE peakiuu. Pemmenne 3agay

1. UnpuBuayanbHOE PEUICHUE 33[a4l OKUCIUTEIbHO-BOCCTAHOBHUTEIILHBIM PEAKIUAM (IO

BBIOOpY TIpenojaBareisi W3 METOAMYECKMX YKa3aHWW K JabOpaTOpPHBIM UM TMPAKTHUYECKUM

3apatusM:  CamconoBa A.JI., Tamkun AJl, CaszonteeBa T.B. «OxucauTensHO-
BoccTaHoBUTENbHBIE peakuui» H. Hosropon, HI'TY um. P.E. AnekceeBa. 2012. 36 c.)
TUITOBBIE 3AIAY:

1. OHpCIlCJ'II/IT c BO3MOXHOCTH CaMOHpOI/ISBOJ'IBHOF (0) HpOTeKaHI/IH peaKLlI/II/I HpI/I
CTaH,ZIapTHI)IX YCJ'IOBI/ISIX
2KMnO; + 16HF = 2MnF, + 5F, + 2KF + 8H,0
2. Omnpenenure BO3MOXXHOCTH  CAMOIIPOM3BOJBHOTO  IMPOTEKAHUS pEAKIUU  IIPU
CTaH,ZIapTHI)IX YCJ'IOBI/ISIX
2KMnOy + 16HBr = 2MnBr;, + 5Br, + 2KBr + 8H,0
3. OHpCIlCJ'II/IT c BO3MOXHOCTH CaMOHpOI/ISBOJ'IBHOF (0) HpOTeKaHI/IH peaKLlI/II/I HpI/I
CTaHIlapT HBIX yCHOBI/IﬂX
2Fe04> + 8H" + 2Br — Fe®* + Br, + 4H,0
4. Omnpenenure BO3MOXXHOCTH CaMOIIPOM3BOJIBHOTO TMPOTEKAHUS PpEaKIUuu  IpHU
CTaH,I[apTHI)IX YCJ'IOBI/IHX
AsO;¥ + 2H,0 + 21" = AsO, + I, + 40H
5. BeruucianTe KOHCTAaHTY PaBHOBECHUS PEaAKIUU
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2KMnQO4 + 10FeS0O,4 + 8H,S0O,4 = 2MnS0O,4 + 5F62(804)3 + Ky,SO4 + 8H,0
6. Ompenenure HaNPaBJICHHE PEAKIMH TIPU CTAHJAPTHBIX YCIOBHUSIX
2KMnQO, + 5H,S + 3H,S0,4 = 2MnS0O, + 2S + K,SO,4 + 8H,0

7. MeTooM HMOHHO-3JIEKTPOHHBIX ypaBHEHHU mondepute K03()(PUIMEHTHI B CIEIyIOIUX
OKHCJIIUTCIBHO-BOCCTAHOBUTCIIbHBIX PCAKIHAX. VYKaxuTe OKHUCIUTEIL U BOCCTAHOBHUTENL. Kakon
H3 3JICMCHTOB OKUCJIICTCA, KaKoOil BOCCTaHaBIINBAETCS?

1)A| + K>Cr,07 + H,SO4— Alz(SO4)3 + Cr2(504)3 + K»,SO4 + H,O

2) Al + KMnQO4 + H,SO,— Alz(SO4)3 + MnSO, + K,SO, + H,O

3) MnO, + KCIO3 + KOH— K,MnQO,4 + KCI + H,O

4) Bi,0O3 + Br, + KOH— KBiO3 + KBr + H,0O

5) SnCl, + K;Cr,07 + HCI — SnCl, + CrCl; + KCI + H,O

6) Mgl + H,O; + H,SO,— I, + MgSO4 + H,0

7) FeSO, + KCIO; + HQSO4—>F62(SO4)3 + KCI + H,0O

8) KNO, + K,Cr,07 + H,SO4— KNO3 + Crz(SO4)3 + K,SO4 + H,0

9) MnO, + O, + KOH— KoMnO,4 + H,O

10) SO, + FeCI3 + H,O— H,S0, + FeCl, + HCI

11) H,S + K,Cr,07 + H,SO4— S + Cr2(804)3 + K,SO4 + H,0

12) H,SO; + HIO3— H,SO,4 + HI

13) Zn + KMnO4 + H,SO4— ZnSO4 + MnSO4 + K,SO4 + H,O

14) KMnO,4 + KBr + H,SO4 — MnSO, + Br, + K;SO4 + H,0

15) SO, + KMnO4 + H,O — K»SO4 + MNO, + HySO4

16) Kl + KMnO4 + KOH — I, + KoMnO,4 + H,O

17) MnO, + H,SO4— MnSO, + O, + H,O

18) FeSO4 + KMnOg4 + H,SO4 — Fez(SO4)3 + MnSQO, + K,SO,4 + H,O

19) KNO; + KMnO,4 + KOH — KNO3; + K;MnO4 + H,0

20) KsS + KMnO4 + HySO4 — S + MnSO4 + K,SO4 + HO

21) NaCrO, + H,0, + NaOH— Na,CrO,4 + H,O

22) P + HNO3 + H,O — H3PO,4 + NO

23) KMnO,4 + HsS + H,SO4 — S + MnSO4 + K,SO4 + HO

24) Fe,03 + KNO3; + KOH— K,FeO4 + KNO, + H,O

25) I, + KOH — KI + KIO3 + H,0

26) KIO3; + H,O5 + H,SO4— O + 1 + Ky,SO4 + H,O

27) Al + KOH + H,0O —KJ[AI(OH)4] + H»

28) SnCl; +KMnQ4 + HC1 — SnCls + MnCl; +H,0

29) Cl, + KI + KOH — KCI + KIO3 + H,0

30) SNCl, +FeCl; — SnCl, + FeCl,

8. MeTromoM 3IIEKTPOHHO-HOHHBIX YPaBHEHWH COCTaBBTE IOJIHBIC YPABHEHUS PEaKITH,
YYHUTHIBASI, YTO-TUOO OKUCIUTENh, TNOO BOCCTAHOBUTEND SIBISIOTCS Takke U cpenoi. ObocHyiTe
Ha OCHOBAaHUHU CTAHAAPTHBIX OKUCIIUTCIBbHO-BOCCTAHOBUTCIBHLIX IHNOTCHIHAJIOB BO3MOXHOCTH
MMPOTCKAHUSA JAHHBIX peaKHHﬁ.

1) K1 + H,SOs/xon1/— I, + H,S + K»,SO,4 + H,O

2) KBr + H,SO4/kon11/— Bry + S + K,SO,4 + H,O

3) NaBr + H,SO4/xon/— Br; + SO, + Na,SO4 + H,O

4) Mg + H,SO4/xoHI/— MgSO4 + S+ H,0

5) Al + H,SO4/xoH1/— Alz(SO4)3 + H,S + H,O

6) Cu + H,SO4/kor1/— CuSO4 + SO, + H,0
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7) Ag + H»SO4/koHI/— Ag2804 + SO, + H,0

8) HCl/xounn/ + MnO,— Cl, + MnCl, + H,0

9) HCl/xounn/ + KMnO4—Cl; + MnCl, + KCI + H,0

10) HCl/xoun/ + PbO,— Cl, + PbCl;, + H,0

11) HCl/kou/ + CrO3 — Cl; + CrCl; + H,0

12) HCl/xoun/ + K»,Cr,O7— Cl, + CrCl; + KCI + H,0

13) Zn + H,SO4/xoH/ — ZnSO4 + H,S + H,0

14) CuS + HNO3— S + Cu(NO3); + NO + H,0

15) Cu,0 + HNO3;— CU(N03)2 + NO + H,0

16) CuS + HNOs/kouu/— H,SO, + CU(N03)2 + NO, + H,0O
17) FeS + HNO3/konu/— FG(N03)2 + H,SO4 + NO, + H,0
18) MnS + HNOz— S + NO + Mn(NO3); + H,0

19) FeSO4 + HNO3;— F62(804)3 + FE(NO3)3 + NO, + H,O
20) MnS + HNOg/KOHH/—>H2504 + NO, + Mn(N03)2 + H,0
21) Ag + HNO3/kon/— AgNO3z + NO, + H,0

22) Zn + HNOz— Zn(NO3); + NO + H,0

23) Mg + HNOg/ouenbpas6./— Mg(NOs), + NH;NO3 + H,0
24) Fe + HNO;— FC(NO3)3 + NO + H,0O

25) S + HNO3;— H,SO4 + NO

26) H,S + HNO3— S + NO, + H,0

27) Cu + HNOg3/pa36/— Cu(NO3), + NO + H,0

28) Sn + HNOs/kou1/— H,SnO3 + NO, + H,0

29) Fe + H,SO4/xon1/— FCQ(SO4)3 + S0, + H,0O

30) K5S + HNO3— S + NO + KNO3 +H,0

11.1.2. TunoBble 3a1aHust IS JJAa0OPATOPHBIX padoT
Jladoparopnoe 3ansTue Ne 1 (4 yaca)
Onpenenenne IKBMBAJIEHTHOI Macchl MeTaJl1a

TUIMOBBIE KOHTPOJIBHBIE BOITPOCHI:

1. Henb paboTsl

2. [Mopsiok BeIMOTHEHUS PabOTHI

3. O6paboTKa SKCIIEPUMEHTAIBHBIX JAHHBIX

4. AHanu3 pe3yabTaToB

5. Cxema yCcTaHOBKH

6. HaiiTi sxkBUBasieHTHYIO Maccy cepbl B coerHeHnIx H,S; SO3; FeSO,; CuSO:s.

7. OT 4ero 3aBHCHUT SKBUBAJECHT XMMHUUYECKOTO AJIEMEHTA: 1) OT BaJICHTHOCTH; 2) BCeraa

SIBJISIETCSI TIOCTOSTHHOM BEJIMYMHOM.

8. Uemy paBeH o0beM | MOJib MaeambHOTO Ta3a mpu 25 °C u maBnennu 1 atm, macca ero
sKBHBaJleHTa — 29,65 r/Monb. UeMmy paBHBI BAJICHTHOCTh M aTOMHAsl Macca MeTallia, KaKod 3To
MeTami?

9. OnpenenuTh >KBUBAIEHTHYIO Maccy MeTasuia, eciau 0,4 T ero BBITECHUIN U3 BOABI 624
miHy ipu 470 OC 1 743 Mm pT. c1.?

10. 0,36 r meTtaia obpasyrot 0,68 T okcuaa. OnpeaenuTs IKBUBAICHT METAJLJIA.

11. Mpiubsk o6pa3yeT ABa OKCUIA, U3 KOTOPBIX OJUH CONEPKUT 65,2 % (Macc.) MbIIIbsKa,
a apyroit — 75,7% (macc.) Mblmbsika. OnpeaenuTs SKBUBAJIEHTHbIE MAacChl MBIIIbSKa B 000UX

cinyvasix. Hancats popmysbl COOTBETCTBYIOIINUX OKCHIIOB.
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12. CpopmynupoBaTh 3aKOH SKBUBAJIICHTOB, JJaTh €r0 MaTEMaTUYECKOE BEIPAKCHHE.

13. Kak omnpenenuth SKBUBAICHT OKCHAA, ©CIM W3BECTEH OJKBUBAJICHT JJIEMEHTA,
COEIMHUBLIETOCS C KMCIOPOIOM?

14. Jlath onpenencHus SKBUBAICHTA dJIEMEHTA, SKBHBAJIICHTHOW MAaCCHI.

15. HaiiTu 2KBUBaJICHTHYIO Maccy Mapraniia B coequaHeHusx: Mn(OH)4; KoMnOy4; MnSQO,.
16. Ckomnbko sxkBuBaneHToB comepxutcs B 200 r CaCOs; B 400 r NaOH?

11.1.3. TunoBblie Bonpochl (3aganHust) AJsi yCTHOro (MMCbMEHHOT0) ONMpoca
JIEKIIUS Ne 5
3aBHCUMOCTH CKOpPOCTH peakiun oT Temneparypsl. [Ipunnun Jle-Illatenne

THUIMOBBIE BOIIPOCHI JJs TPYHNIIOBOI'O OBCYXIEHHUS HA
JIEKIIMOHHBIX 3AHSATHUSAX:

1. Kak 3aBUCHUT CKOPOCTh XUMHYECKON PEAKIMH OT KOHIICHTPAIMH PEarupyromnux BEIIeCTB
JUTISL CJIOKHBIX PEeaKIii?

2. Hanmumure auddepennnaibHoe KHHETHYECKOe YPaBHEHUE PEAKITHH.

3. Uro Ha3pIBalOT mopsAakoM peakiuu? Kak 3KCrepuMEHTaIbHO OIPEACISIOT MOPSI0K
peaKuu Mo JaHHOMY BEIECTBY?

4. Kak UW3MEHSIOTCS KOHIIGHTPAIIMA BEHICCTB BO BPEMEHH IO MeEpE MPOXOXKICHUS
peaknuun? HanummTe MHTETpaTbHOS KHHETUYECKOE YPABHEHUE IS PEAKIIUH TIEPBOTO MOPSIIKA.

5. Or xakux (aKTOpPOB 3aBHCUT CKOPOCTh XHUMHYECCKOW PEAKIMU B TETEPOTCHHBIX
crucremax?

6. Kak u modyemy 3aBUCHUT CKOPOCTh peaklMd OT TeMmmeparypbl? Hamuimmure ypaBHEeHHE
Appennyca. KakoB Qu3nyeckuii cCMbICI KOHCTaHT ypaBHeHus? Kakue skcrnepuMeHTalbHBIE
JaHHBIE HEOOXOIUMBI IS pacueTa SHePTUU aKTUBALIUN?

11.1.4. TunoBbIe TeCTOBLIE 3aJaHUA

Tema «OcHOBHBIE I10JI0KEHHS, 3JIEMEHTHI XMMHYECKOH TEPMOAMHAMMKH H TEIJIOBbIE
3¢ dexThl XUMUYECKUX PeaKunii»
1. Tennosoii 3¢ ekt peakuu XapakTepu3yeTcsi U3MEHEHUEM
1) sHTpOIINY;
2) SHTaJIBIINY;
3) MOBBILLICHUEM TEMIIEPATYPHI;
4) BHYTpEeHHEH SHEPrUH.
2. Peakuus mpoTekaeT caMOIpPOM3BOJIBHO B IPSMOM HalpaBJIeHUH, €CIIU
1) AH<O;
2) AG<O0;
3) AS>0;
4) AH>0.
3. DHTpomHs ABISIETCS XapaKTEPUCTUKOM
1) Tena0TH CUCTEMBI,
2) 6ecniopsiJika CHCTEMBI;
3) noTeHIMaNbHON SHEPTUH CUCTEMBI;
4) NBU>KEHUS MOJIEKYJI.
4. TemmoBoit 3¢ (heKT peakIu 3aBUCUTE OT
1) TeMriepaTypbl OKpYKaromen Cpe/ibl;
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7.

2) naBlEHUS B CUCTEME;

3) Ha4aIBHOTO U KOHEYHOTO COCTOSIHUSI CUCTEMBI,

4) nyTH NpOTEKaHUSI pEaKLUU.

B xoze peakuuu nIporCXOIHUT BbIICIEHUE ra3a — CUCTEMa PaclIupseTCsl, IPHU ITOM €€
1) suTpomnus ymensinaercs (AS<0);

2) sHTanbnus yBeaunuusactcs (AH>0);

3) suTpornus Bo3pacraet (AS>0);

4) BuyTpeHHss s3Heprus ymenbimaetcs (AU<0).

Jst kakol peakuuu ASxp >07?

1) CaCOj3; (x)=CaO(k)+ COx(1);

2) 2S0; (r)+ O4(r)=2S05(1);

3) Io(r)+ Ha(r) = oHI(1);

4) 3H2(r)+ N(r) = 2NHj3(1).

Peakuus mpoTekaeT caMOIpOU3BOJIBHO IPH TeMmieparype Huxke papHoBecHou ( T<T,), B

clIydac eCiin

8.

1) AH<0, AS<0;
2) AH<0, AS>0;
3) AH>0, AS<O0;
4) AH>0, AS>0.
Peaknusg 1mporekaeT caMONpPOM3BOJIBHO IIPM TEMIEpaTrypax BbllIE€ TeMIIEpaTypbl

PAaBHOBCCHUA B CiIydac €CJIN

€ClIn

10.

11.

12.

1) AH>0, AS>0;
2) AH<0, AS<0;
3) AH<0, AS>0;
4) AH>0, AS<0.
B cucreme ner paBHOBECHS, pCaKIUs HEC BO3MOXKHA ITPU 1000t TEMIICPATypC B ClIy4dac

1) AH>0, AS>0;
2) AH<0, AS>0;
3) AH>0, AS<O0;
4) AH<0, AS<O0.
PeaKI_II/ISI MMPOTCKACT CaAMOIIPOU3BOJILHO ITPU JI000# T EMIICpaType B ClIydac
1) AH<0, AS>0;
2) AH<0, AS<0;
3) AH>0, AS<O0;
4) AH>0, AS>0.
Peakuus sBisieTcs SK30TEPMUYECKOM, €CITU
1) AH<O;
2) AU >0;
3) AU<O0;
4) AH>O0.
PeaKI_II/ISI MPOTCKACT C MOITIOMCHUCM TCILJIa, CCIIN
1)AH<O0;
2) AS>0;
3) AH>0;
4) AU>0.
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13. Cuctema HaXOAUTCS B PABHOBECUH, €CIIH
1) AH=0;
2) AS=0;
3) AG=0;
4) AU=0?
14. DuTponus cucTeMsl MOBBILIAETCS PU
1) KoHJIeH AUy Mapa;
2) KMIIEHUHU KUIKOCTH;
3) KpUCTAJIM3ALMU XKUJKOCTH;
4) ocaxaeHHH.
15. DOHTponus cUCTEMbI yMEHbLIAETCS [IPU
1) kpucTaiUIM3aIH;
2) n1aBJIEHUN;
3) BO3rOHKE;
4) pacTBOpPCHHH.
16. Peakuust npotekaer mo ypasHenuto 2 HClyy + Cayy = CaClyyy + Hyr. Cxombko Momneit
HCI Bcrynuiio B peakiuio, eciii Boiienuinoch 152,88 k/Ix Teria?
1) 1 moup;
2) 0,25 mob ;
3) 0,5 moub; 4
4) 1,5 mob.
17. Duranenus obpasoBanus FeOcocraiser -265 kJ[k/Moab. CKOJBKO Temja BbIIEIUTCH,
ecnu obpasyercsa 144 r okcupa xxenesza?
1) 132,5 xJIx;
2) 530 xJIx;
3) 677 xJ1x;
4) 488 xIx.
18. Cornacho 1 ciencturo 3akoHa ['ecca TemmoBoi 3G ekt peakuuu
F8203(K) +3 CO(r) =2 FE(K) + 3 COz(r) paBeH
1) AH%p = - 240,18 kJIx;
2) AH%p = 240, 18 kJIx;
3) AHOXp = 340 x/Ix;
4) AH%p = - 226,9 k]I
19. OuTponus cucremsl B xo1e peakiuu Na,COsz) = NaO) + COy(ry yBEIMUHMBaeTcs, T.K.
1) o6pasyercs ras;
2) peakiusi caMOIpOU3BOJIbHAS;
3) oOpasyeTrcst OKCHI HaTpHS,
4) 00pa3yroTCs Ba OKCHU/IA.
20. Onpenenute TemnoBoi 3G ekt cropanus KUAKOro CSy ) 10 00pa3oBaHUs Ta3000pa3HbIX
CO;2 u SO3.
1) - 602 x/Ix;
2) 635,2 xkJIx;
3) — 635,2 xJIx;
4) 602 xJIx.
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11.1.5. TunoBble 3a1aHU 1JI1 KOHTPOJIbHOMH PadoThI

KOHTPOJIBHAS PABOTA Ne 1
TEMA «OCHOBHBIE 3AKOHbI XUMHW»
BAPUAHT 1

1. Cxonbko MoJedt U mMoJiekyn cojepxut 10r xmopa npu H.y.? Onpenenurte ero oobeM
(H.y.).
2. B3sThl paBHBIE MacChl a30Ta W KHCIOpOJa MPH OAMHAKOBBIX ycioBusx. Omnpenenure
COOTHOLLIEHUE 00BEMOB ITUX I'a30B.
3. I'a3, mIOTHOCTH KOTOPOTO MO BO3AyXy cocrasiseT 0,6, HAXOTUTCS B COCYJ€ €eMKOCThIO
201 mox naBnennem103,8 xIla an/IZOOC.Pacch/ITaﬁTe Maccy rasa.
4. ITpu narpeBannu 20 T MeTasuia mojaydeHo 21,66 r okcuma. Onpenenute IKBUBAJICHTHYIO
Maccy OKCHJa U MeTaJla.
5 Kakoil ra3 u B KakoM KOJM4YeCTBE 0Opa3yercsi MpH B3auMoOJAeHCTBHHM 6,4 T Meau C
M30BITKOM KOHIEHTPUPOBAHHOMN CEpHOU KUCIOTHI?
6. DxkBUBaJIeHTHAs Macca MeTayia paBHa 20r/mMoib. Kakol mpoIeHT o Macce KUCiopoaa B
OKCHJI€ JaHHOT'O MeTaia?
BAPUAHT 2
1. Macca 1x raza npu H.y. paBHa 0, 0021kr.Onpenenute MOJSPHYIO Maccy ra3a M €ro
IUIOTHOCTD IO BO3AYXY.
2. B kakoMm ob6beMe Boiopoza npu H.y. cojaepxkurcs 18 10%8 MoJIeKyJ1?
3. OnpeeiuTe AaBICHHE STHICHA B cocyae oobemom 10 i1 mpu -2 C.
4. ITpu BoccranoBieHnu 1,34 T okcuaa MeTawia BoJopoaoM oopaszosaiock 0,324 r BOJbI.
Omnpenenure SKBUBAJIEHTHYIO MacCy MeTaslia.
5. Cmemranu 7,3 xmopoBogopona u 4r ammuaka. CKOJIBKO TPaMMOB XJIOPHJIa aMMOHHS TIPH
sTOM 00pa3zyerca? Kakoil ncxoaHbli ra3 Obul B3ST B U30bITKE?
6. Ilpu B3aumoneiictBuu ¢ Bojoi 0,25T MBYXBaJeHTHOTO MeTaula BhIAENUIOCH 140mi
Bojiopoza (H.y.). Kakoii ato meramn?
BAPHUAHT 3
1. Haiinure cooTHOIIEHHE 0O0bEMOB PaBHBIX MacC a30Ta U aMMHUAKa.
2. Onpenenure Maccy okcunaa yraepoaa(ll), comepskamnryro 2'1026MOHCKyJ'I.
3. Kakoii 00beM 3anumaeT 4 T Bogopoaa npu aasiennn 1 armocdepa u 5°C?
4. PaccumTaiiTe HSKBUBAJICHTHYIO MAacCy DOJJIEMEHTAa, €CIIH €ro COeAMHEHUE C Ccepoit
comepxut 13,8% (Mo Macce) cepbl, IKBUBAJICHTHAsI Macca KOTopoi paBHal6,03r/Mob.
5. K pactBopy, comepxamemy 10r mutpara csunua (II), mpwmmmu 10 ma 5%pactBopa
xJopuja Hatpus (p = 1,03r/cm). Omnpenenute Maccy 00pa3oBaBIIETOCs OCA/IKA.
6. IIpu B3aumopeiictBuu 13r meramna (I) ¢ Bomoit Beimenuinoch 3,731 Bomopoaa(H.y.).
Onpenenure 3TOT METAIL.
BAPHUAHT 4
1. Onpenenute 00beM yriIeKUCIOro Taza (H.y.), COAEpIKAIIEro TaKoe K€ KOJIMYECTBO
MOJIEKYH, 4TO U B 10r BOJIBI.
2. IIpu 7°C paBnenue rasa B 3aKphITOM cocyne paBHO 96 klla. Kakum craHer naBieHue,
€CIIM OXJaauTh cocya 10-33°C?
3. 13 CKONBKHX aTOMOB COCTOMT MOJIEKYyJla aproHa, €Cld IUIOTHOCTh €ro IO BO3IYXY
paBHal,38?
4. Oxcun metanna (I1I) conepxut 30% no Macce kucnopoga. OnpeaenuTe 3T0T METall.
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5. Ckonpko HuUTpata meau (II) oOpasyercst mpu B3auMOeHCTBUHM M30BITKA pa30aBICHHOMN
a30THOM kucnotel ¢ 3,2 T meau? Kaxoii ra3 u B kakoM oObeme (H.y. BBIICNSETCS B ATOH
peakuuu?

6. OxBuBaneHTtHas Macca merawia (II) paBma 12 r/monbs. Omnpepenute MPOLEHTHOE
coJiepKaHre KUCIIOPO/Ia B OKCUAE ATOr0 METala.

BAPHUAHT 5

1. ConocraBpTe YMCIO MOJIEKYJ, coaepskamuxcs B 1T azora u B Ir okcuaa azora(ll). B
KaKOM CJIy4ae U BO CKOJIbKO Pa3 YKCJIO0 MOJIEKYI Ooiblie?

2. Kakoii 06bem nipu H.y. 3aauMaeT 10r xiopa? CKoJIbKO MOJIEH XJIopa COAEPIKUTCS B ATOU
macce?

3. KakoB o6wbem Bomopoga mpu 17°C u masmenmm 200 klla, BBLIGIHBIIErOCS IPH
pacTBOopeHuH 1,5 KIr LIMHKA B COJIIHOM KucnoTe?

4. Tlpu coenuaennu It docdopa ¢ kucmopoaom ObUT0 ToTydeHo 2,29r okcuaa docdopa.
Briseaure hopmyny atoro okcuaa ¢ocdopa.

5. MoxHo 5u xene3o Maccoit 5,6r npesparuth B Fe;0, B3aumozeiicreuem ¢ 0,05 monb
kucnopona? Kakoit o6wem kucinopoga (H.y.) moTpedyeTcst 1Jis MOTHOTO MPOTEKaHUS JaHHON
peakiuu?

6. CKOJBKO 3KBHBAJICHTOB BOJOpPOAA IMOTpeOyeTcs i BOCCTAHOBJICHUS 7,2 T OKCHIA
xene3a(ll). Kakoit o0beM 3aiiMeT 1aHHOE KOJTUYECTBO BOIOPOIa?

BAPHUAHT 6

1. PaccuuTaiiTe Maccy 0JJHOM MOJIEKYJIBI CEPOBOIOPOIA.

2. HpI/I17°C n naenenun 104klla macca 624n raza cocrasnserl,185 kr. Omnpenenure
MOJIIPHYIO Maccy rasa.

3. OmpenenuTe MIOTHOCTH a30Ta MO Boopoay. Kak oTHOCATCS 00beMbI paBHBIX Macc 3THX
ra30B MPU OJIMHAKOBBIX YCIOBUSIX?

4. Mbibsik 00pa3yeT /iBa OKCHJIA, COJEPKAINX COOTBETCTBEHHO 65,2 n 75,7 % Mbllibsika
o macce. Onpeaenure XUMUIECKUe POPMYITBI ITUX OKCHIIOB.

5. Ilpu Boccranoriennn yriaem 32 t okcuaa skenesa(Ill) oOpaszoBanocs20,81 r kemnesa.
BbraucnauT BeIXOT jKeTie3a B IPOIeHTax Mo Macce.

6. Ha BoccranoBnenne 1,8 r okcuma meramna tpedyercs 0,833 n Bomopoma(H.y.).
Onpenenute SKBUBAJICHTHBIE MACChI OKCHA U METaa.

BAPUAHT 7

1. Ompenenute maccy 10m azora mpu H.y. Kakoe KOTUYECTBO MOJIEKYJT COJEPKUTCS B
JTaHHOM 00BeMe?

2. Onpeenute 00BEM YIIIEKUCIIOTO Ta3a (H.y.), COACpKAIIUNA TaKoe e KOJTHMIECTBO MOJIb,
kak u B 10 r Bogoposa.

3. Ilpu kakoMm maBleHUM Macca XJjiopa 00beMOM 31 COCTaBHT 2,5T, €CM TemIiepaTypa
paBHa 25 C?

4. DnemeHT 00OpaszyeT Okcui, coaepxkammii 32% 1o macce kuciopojna. PaccuuTaiite
SKBUBAJICHTHYIO MacCy JIAHHOTO 3JIEMEHTA.

5. HaBecky crmumaBa maccoit 8,215r, comepxkamero 75% wmapranma u 25% adrOMUHUS,
00paboTany pacTBOPOM COJISHON KHUCIOTHL. Ompenenute 00beM BBIJACITHUBIIETOCS BOJOPOA
(n.y.). HaBecky aToro e cruiaBa maccoit 6,89 r oOpaboranu mienoupto. Berancnure oobeM
BBIIENMBIIErocst Boxopoaa mpu 21°C u 988 kIla.

6. Ha oxucineHuwe IByXBaJEHTHOrO MeTaia Maccoi 8,34 1 HeoOxommmo 0,68 1
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kuciopoaa(u.y.). Onpenenure, 9To 3TO 32 METAILI.

BAPHUAHT 8
1. Kakoit o6bem npu H.y. 3anuMaeT 10 r ammuaka? CKOJIBKO MOJIEKYJT COACPIKUTCS B 3TON

macce BeniecTna?

2. [InoTHOCTH MapoB Opoma 1Mo BO3ayxy paBHa 5, 37.KakoB coctaB Mosiekyn 6poma?

3. Onpenenute Macey 101 kucnopona npu 21°C n naBennu 125 xl]a.

4. ITpu BoccranoBnenuu 16 r oxcuna meramia (1) amromuanem noaydeno 10,2r okcuma
amroMuHus. OTpeIeuTe, 4TO 3TO 32 METaJII.

5. BemectBo umeer cienyromuii cocraB % mno macce: 37,71 narpus, 22,95 kpemnws, 39,34
KUCJIOpO/Ia. Y CTAaHOBHTE MPOCTEHUIITYIO (DOPMYITY STOrO BEIIIECTBA.

6. [Ipu cxxuranum St Meramia oopa3oBaioch 9,44r okcuaa gaHHoro metamwia. Onpeaenure
SKBHMBAJICHTHBI MAcChl OKCHJIa M METaJlia.

BAPUAHT 9
1. Yemy paBHa macca MoJieKyJbl okcuaa cepsl (1V)?

2. IlpenmenwHblii razooOpas3Hblii  yriaeBomopon Maccoir 0,268 r 3aHuMaer o00beM
200mm(n.y.). Haiinute MOISIpHYIO Maccy U yCTaHOBUTE YTJI€BOIOPO/I.

3. Cocyx emxoctbio 10 mpu 27 C BMeIaeT oQuH MOJIb Bo3ayxa. PaccunTaiite maBieHue
BO3/lyXa B COCY/JIe, €CIIM MOJISIpHasi Macca BO3yxa paBHa 29 1/MOJIb.

4. Tlpu BoccranoBienuu 8,06 T okcuaa Meramuia OepuIUIMEM MONIY4YEHO 5 T OKcHla
Oepwiusa. PaccumrtaiiTe SKBHBAJICGHTHYIO MAacCy MeTajula, €ClM OJKBUBaJEHTHas Macca
Oepuust paBHa 4,5 T/MOJIb.

5. Ilpu pasznokeHnn kapOoHATa KalbIlUs BBIACTUIOCH 5,6 J1 yriaeKkucioro rasa(H.y.).
Omnpeznenute Maccy THAPOKCHIA Kallusi, HEOOXOAMMYIO JUIS TPEBPAIIECHUS BBIACITHBIIETOCS
rasa B kapOoHat kanus. CKOJIbKO MOJiel KapOOHaTa KaJIbIUS TIPH 3TOM Pa3I0KUIOCH?

6. UeTslpexBaJleHTHBI MeTaJT Maccoil It pearupyer ¢ 0,27 r xuciopona. Omnpenenure
HKBUBAJICHTHBIE MACCHI ATOTO OKCUA M METayuIa. Y CTAHOBUTE, YTO ATO 32 METAJI.

BAPHUAHT 10

1. Ompenenute Maccy KHCIOPOJA, COAEPIKAIIErO CTONBKO K€ MOJEH, CKOJIbKO HX
COJIEPKUTCS B 36T BOJBI.

2. Macca rasa o6bemom 107 m® (H.y.) paBHa 1,17510° kr. Beraucauts MOJIEKYJISIPHYIO
Maccy ra3a ¥ Maccy OJTHOW MOJIEKYJIbI 3TOTO ra3a.

3. Kaxoit o0wvem oxcuma yriaepoma(lV) MOXHO TMONYyYUTh TpPH TPOKATWBAHUH
rugpokapbonara Hatpus Maccoit 210 T pn25 C u gaBnennn ] 06kI1a?

4. DKBUBAJICHTHAs Macca MeTauia paBHa 25 r/mMoms. Paccunraiite 0o0beM Bomopoaa (H.V.),
HE00X0IMMOTrO JJIs1 BOCCTAHOBJIEHUS ero okcuaa maccoi 4,95 r.

5. Kycouek cepedpsiHo MoHeThl Maccoit 0,3 T pacTBOpHIN B KOHIICHTPUPOBAHHOM a30THOM
kucnote. K noiaydenHoMy pactBopy nobGaBuiu xiopuaa Hatpus. OGpa3oBaics ocagok Maccoit
0, 199 r. Kakoii % cepebpa no macce coaepkajics B MOHETe?

6. KakoBa Macca ruipokcua Kaius, CoJIeprKaiiasi CTOIBKO )K€ IKBUBAICHTOB, CKOJIBKO UX
coaepxkutcs B128 r ruipokcuaa Kanbips?

11.2. TunoBble KOHTPOJIbHbIC 3aJJaHUSI MJIM MHbIe MaTepHaJibl, HeOOX0AUMBbIE /s
OLICHKY 3HAHWH, yMeHHIl, HABBIKOB M (MJIH) ONBITA B X0[€ NMPOMEKYTOYHOM ATTECTALMH 110
AUCHHUILINHE

DK3aMeH NPOBOJUTCA B TECTOBOM M YCTHO-IMCBMEHHOH (opMe MO BCEMY Marepuaiy
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n3y4aeMoro kKypca «O0mieit XuMum
DK3aMeHaIMOHHBIN OUJIET COEPKUT 5 BOIIPOCOB U3 Pa3HBIX TEM Kypca.

IK3AMEHANMWOHHDBIE BUJIETHI IEPBOI'O CEMECTPA

DK3AMEHAIIMOHHBINA BUJET N1

1. Buyrpennsas sHeprusi u ee ¢uzndeckuid cMmbici. [lepBbIii 3aKOH TEPMOAMHAMUKH.
Onranbmus. CrangapTtHele ycioBus. TemmoBbie 3¢dekTsr peakmuii Qv m Qp. DHAo - u
AK30TEPMHUUECKUE PEAKIIMN. DHEPreTUUECKUE AUArPAMMBI 3TUX PEaKLIUM.

2.. Juccouuanus snextponutoB. MoHHoe mnpousBereHue Bonbl. lllkama KHCIOTHOCTH.
HeliTpanpHble, kucnple u 1menounsle pactBopel U ux pH. Omnpenenuts pH B HacblieHHOM
pactBope Al(OH)3

3. Onpenenuts Eqe muist peakinn A + B = C + ]I, ecn koucranTa ckopocr mpu 21 1 41 °C
COOTBETCTBEHHO PaBHHI 4. 10%1 7,5.10%

4. Kaxkona xonnenTpanus nonos H" , OH u pH B 5 % pacTBope YKCYCHOM KHCIOTEL.

5. B rajpBaHHYECKOM 3JIeMEHTe Ipotekaet peakuus Mg + Sn** = Mg2+ + Sn*

A). HapucoBarb cxemy 3jieMEHTa U ONPEAEIUTh HalpaBiICHUE IBUKEHHS 3JIEKTPOHOB BO
BHEIITHEH LIETIH;

B). Paccumrate D.JI.C, ecnm komuentpamms moHoB [Mg™], [Sn®*] u Sn*™* paBHml
cootBeTcTBeHHO 0,1, 102 u 10°® mos/n

DK3AMEHAIIMOHHBIA BUJET N2

1. 3anucarb ypaBHEHUS MPSMBIX U 00paTHBIX ckopocteil rereporenHoi (CaCO3z = CaO +
CO») u romorennoi (2N,O = 2 N, + O, - Bce BemecTBa - ra3bl) peakuuii. ODHEPrus aKTHBAIUU
nporecca. AKTUBUPOBAaHHBIN KOMITJIEKC. AKTUBHBIE MOJIEKYITHI (pactipenenenue Makcpema).

2. dns peakuuun 2N20 = 2 Ny + O onpenenuts: TemI0Boi 3¢ (GeKT peakiiuy; BbIpaXeHUs
i xkoHcTanT Ko m K, M cooTHomeHne Mexay HUMH. byner nm peaxnus caMOIPOM3BOJIBHO
nporekats mpu 100 °C.

3. Beruucnuts 1P CaF,, ecnu B 1 nutpe Boasl pactBopsiercst 0,0157 r aToit comnu.

4. Tlon6epute KO>PPUUMUEHTH B YpPaBHEHUH. YKaXXUT€ OKHUCIMTEIb U BOCCTAHOBUTEIb.
Kakoii 13 371eMEeHTOB OKUCIISICTCS, KAKOW BOCCTaHABIMBAECTCS?

Al + K>Cr07 + H,S04, — A12(804)3 + CF2(804)3 + K,S04 + H,O

5. luarpamma IlypOe. Kakue naHHble MOXKHO MOJIY4YHUTh B IUJIaHE KOPPO3UM METAJUIOB Ha

OCHOBE 3TOH JAUarpamMmbl?

3K3AMEHAIIUMOHHBIA BUJIET N3

1. 3akon l'ecca m ero cuenctBus. TepMOXMMHYECKHE ypaBHEHHUS. Pacuer TemnoBbIX
3P PEeKTOB XMMUYECKUX peakiuil 1mo sHTadbnusM oOpasoBanus (Ha mpumepe 2 NO + Clp; = 2
NOCI1) u cropanwus. [Ipaktndeckas 3Ha4MMOCTh 3akoHa ['ecca.

2. ®yukuu coctosaust cuctemsl (U, H, G, S). x ¢usmdeckuii cMBICT U CBSI3b MEXKIY
HUMH. YTO IO STHUM MapaMeTpaM MOXHO ompenenutb? OTBETHl 00OCHOBaTh M IOITBEPIUTH
bopmynamu.

3. Berauciuts pactBopumoctb i ITP Ni(CN), ecori B 500 M1 Bozsl pacTBopsiercs 2,09-10
T COJIN.

4 . Vpasusats metoaom noaypeaknuii: Cl; + Kl + KOH = KCI + K103 + H,0

5. Jlns ranpBaHMYECKOro syeMeHTa Fe| Fe*? (Imoms/n) || Ag'(0,1mons/m) |Ag yka3ath
MOJISIPHOCTB AJIEKTPOJIOB W HAIpPaBJICHUE JBIKCHUS AJIEKTPOHOB BO BHEIIHEH Ienu. PaccuuTarthb

SMC.
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DK3AMEHAIIMOHHBI BUJIET N4

1. Ilpunmun Jle-llarenbe. ®akTopbl, BIUAIOUIMEC HA CABUT PABHOBECHUS XMUMHYECKOH
peakuuu. [Tokazatp Ha mpumepe nonydenuss ammuaka u NHs . + HoO , = NH4OH, paccunran
IpeBapUTENbHO TEIJI0BOM 3P EKT ITON peakinu.

2. I'mpponus coneit. [lokazate Ha npumepe KH,PO4. Crenens u koHcTaHTa ruaponusa. pH
cpensl pu rugponuse cosneid. CriocoObl cIBUTa paBHOBECHSI PU TUIPOIIH3E.

3. Onpenenuth naBieHue B cocyae oobemom 20 1 ra30BOM CMeCH NP 20°C, cocroseii u3
2 r xsopa u 10 r a3ora.

4. TTon6epure kodhdurmentsl B ypasuenun: Al + KMnO4+ HpS0, — Aly(S04)3 + MNS04 +
K5 S04 + Hy0. YkaxuTe OKHCIUTEIb U BOCCTAHOBUTEb. Kakoii U3 371eMEHTOB OKHUCIAETCS, KaKOU
BOCCTaHABJIMBAETCS?

5. CKOJIBKO TPaMMOB HUKEJS U XJIOpa MOXKHO TMOJIYYUTh MPU JIEKTPOIU3E XJIOPHUIA HUKEIs
npu Toke 8 A u BpemeHH 2 yac. Beixoa 1o Toky kaTogHOro npouecca 66 %.

DK3AMEHAIIMOHHBINA BUJET N5

1. F'omMoreHHBI M TeTepOreHHbI Katanu3. JJocCTOMHCTBA W HEIOCTATKH KaKJOTO0 METOJa.
Mexanu3M JeHCTBUS KaTraau3aTropa Ha CKOPOCTh W Ha paBHOBecue peaknuu. HapucoBartb
SHEPreTUYECKYIO JruarpaMmy peakiuu 0e3 Karaau3aTopa U ¢ HUM.

2. DHTpOMHS, YTO OHA XapakTepu3yeT. I3MEHEHHEe SHTPOITHH B MpejiesiaX TOMOJIOTHIECKOTO
psaa, IpU YCIOXKHEHUH MOJIEKYN, (ha30BbIX IEPeXoiaX, C POCTOM TEMIEpPaTyphl, B PEaKIHIX C
y4acTUeM Ta3000pa3HbIX BemecTB. [losicHUTh Ha mpuMepax: TepMudeckoro pasnoxkenus CaCOs u
B CHHTE3€ aMMHAaKa.

3. MOXHO JT1 IPUTOTOBUTH pacTBOp KoHIeHTparueit 0,01 M u 0,0005 M, ecnu [1P=4,4-10"°.

4. PaccraButh kod3ddunmentsl B ypaBuenuu: K;S + KMnO4 + HpSO4 — S + MnSO, +
K2SO4 + H20. Yka3aTh OKHCIUTEND U BOCCTAHOBHUTEIb.

5. Koppo3us ¢ BomopogHOW W KUCIOPOIHOW nemonsipu3anueil. JKene3Hnas IiacTUHKA B
KOHTaKkTe ¢ MeaHoM Haxoautcs B BogHoM pacTBope KCl. 3anummmure KaToAaHbI U aHOJHBIN
MPOILIECC KOPPO3HH U ypaBHEHUE PEaKIIUK.

DK3AMEHAIIMOHHBINA BUJET N6

1. Btopoii 3akoH TepMoauMHaMHMKHU. OHeprus [ub6Oca. VYcioBue caMONpoOU3BOJIBLHOTO
IIPOTEKaHUsl MPOLIECCOB M TEPMOJMHAMUYECKOE PABHOBECUE B M30JIMPOBAHHOM CHUCTEME.
DHTAIBIUIHBIA U SHTPONUMHBIN (hakTOphl. PaBHOBECHas TemmepaTypa peakiiuu.

2. CpenHsisi 1 MTHOBEHHAsI CKOPOCTh peakuuu. CKOpOCTh IeTEPOreHHBIX peakuuid. 3aKoH
nefictBus Macc. MOJIEKYISIPHOCTh W TMOPSIAKM  peakUuu. OHEprus axkTUBAlUU. AKTHBHbBIE
MOJIEKYJIBI.

3. Cxonbko Mozeit u Mmosekyn Haxoautes B 1 1 u 1 r CO? Onpenenuth JaBieHUE Ta30BOM
cmecu, nomenieHHo# B 10 1 cocyn mpu T=298 K B xonnuectBe 40 r CO 1 42 r No.

4. Paccunrars pH 0,2 M NH,OH; K, = 2.10°

5. Koppo3usi ¢ BOIOpPOAHOM M KHUCIOPOAHOW Aenoispuzanuen. JKenesHas IlacTMHKA B
KOHTaKTe C MeAHOW HaxomuTcs B BoaHoM pactBope KCl. 3ammmmre KaTOMHBIA W aHOIHBIN
IIPOLIECC KOPPO3UH U yPAaBHEHUE PEAKLIUM.

DK3AMEHAIIMOHHBINA BUJET N7
1. Oueprus I'm66ca. HeobxommmocTh ee ompeneicHus. YCIOBHS CaMOIPOU3BOIHHOTO
MPOTEKaHUsl TPOIECCOB M YCTAHOBIEHHUS paBHOBecHs. V3MeHEHHe W pacueT JHTPONMHUU TIpU
¢da3oBbIX paBHOBecwsx. OmpejerneHne SHTPONIMM H  YCJIOBHMA, TPU KOTOPBIX Oyjaer
caMonpou3BojbHO npotekath peakiusa: 2NO) + Oy < 2NOyp
2. I'maponus. BelpaxeHus il CTENEHM M KOHCTAHTHI THApoiu3a. PacdyeT KOHCTaHThI
ruaponusa. CocTaBbTe MOJEKYISIpHbIE W HOHHO-MOJEKYISpPHBICE YpaBHEHUS THAPOIU3A,

OTIPEICITUTE PEAKIIHIO UX BOJHBIX PACTBOPOB:
a) ZnCly; 6) Cu(NOs3),; B) FeSO,.
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3. Paccunrars pH 0,2 M NH, OH; K, = 2.107

4. Jana peakiusa: CO + Cly= COCl,. Ucxonubie koHueHtpauuu CO u xyopa paBHbl 0,7 u
0,2 M. BpuucauTh KOHIIEHTPAIIMK BCEX BEILIECTB B MOMEHT paBHoBecusi, korga [Cly] = 0,1 M.
OnpenenuTb KOHCTAHTY PABHOBECHUS ATOM PEAKIUU.

5. B kakom mHTepBasie pH HUKEIb U HUHK OYAYT KOPPOAUPOBATH B YCIOBUSAX BOJOPOAHOMN
JIEeTIONApU3aALAn?

DK3AMEHAIIMOHHBINA BUJET N8

1. OCHOBHBIC 3aKOHBI XUMHUU: COXPAHCHHE MACCHI, TIOCTOSITHCTBA COCTaBa, YKBUBAJICHTOB.
I"a3oBbie 3akonbl (Uncmo ABoraapo, ypaBHeHne MeHeneeBa-Kiamnelipona, 3aK0H SKBUBAJICHTOB,
napuuagbHbIe JABJICHHUS Ta30B). OKBUBAJICHTHI PA3JIMUHBIX KIIACCOB BEMICCTB (OKCHIIBI, COJIH,
KHUCIIOTBI, OCHOBAHMS).

2. DHepreruueckas auarpamma peaknud. CBsi3p DHEPTUHM AaKTHBAIIMH C TEIJIOBBIM
s dexToM. AKTUBUpPOBaHHBIA KOMIUIEKC. BiusHue karanuzaropa Ha E, U cKOpocTH mpsMoit u
00paTHOM peaxIui.

3. VYpaBHATH ypaBHEHUE PEaKIMU M HA3BaTh OKUCIUTEIb U BOCCTaHOBUTENb. OnpeaenuTh
nouaeT au peaxiust camonpousBosibHo: KNO; + KoCr07 + HoSO4— KNO3 + Cra(SO4)3 + KaSOy
+ H,0O

4. Kakoii 13 OKCHJIOB JIeT4e BOCCTaHOBUTH BojtopoaoM: Ag,O + Hp =2Ag + H,0 mimu Cu,0 +
H, = 2Cu + H,0 OtBeT 000cHOBAaTh TEPMOAMHAMUYECKUMH PAaCUCTaAMHU.

5. HammmuTte ypaBHEHHS JJICKTPOJHBIX TIPOIECCOB, TMOJSAPHOCTH JJICKTPOIAOB U
TOK0OOpa3ytoleit peakuuu, paccuntaiire J/]C ralbBaHHUECKOTO JIEMEHTA!

Fe| Fe?*(0,001mous/m) || Ag* (0,01 mons/n) | Ag

DK3AMEHAIIMOHHBINA BUJET N9

1. DHTpONUs MPOCTHIX U CIOKHBIX BEIIECTB. JHTPONMIHBIE JUArpaMMbl WHIUBUYAbHBIX
BemecTB. Bo3pacranue (yObUIb) SHTPONUU B 3aBUCUMOCTH OT CTPOCHHS BEIIECTB, P (Ha30BBIX
nepexojax M B XUMHUYECKHX pEaKIUsAX. I[OKa3aTh HAa NPUMEPAX TMOJYyYEHHUs aMMHUaKa H
TepMuueckoro pasnoxenus CaCO3

2. BnusHue TemmepaTypbl Ha CKOpPOCTh XMMHYeckoil peakuuu. IIpaBmio Baurt-T'odda.
VYpaBHeHue AppeHuyca. DHEprusi akTHBAllMM M TNPEAIKCHOHEHUIUANbHBII MHOXHUTEIb - HX
bu3nueckuit CMbICI.

3. Berauciuts momsipaocts pactBopa v pH 4 % pactBopa HCN. Kiycnom = 8.10%0

4. Jlana obparumas peakuus: 4HCly + Oyp 2 2H20() + 2Clyr Borumcnuts AHoggg
peakuuu. Kak moBIMSIOT Ha PaBHOBECHYIO KOHIIEHTPALUIO XJIOpa CJIEAYIOIINE W3MEHEHHUS: a)
MOBBIIIICHHE TEMIEpaTypbl; 0) yBelHueHHE OOIero JaBIICHHUS; B) YBEIMYEHHE KOHIICHTPAIMH
KHCJIOPO/Ia; T) YBEIUYCHHE 00heMa PEAKIIMOHHOTO COCY/a; 1) BBEACHUE KaTaanu3aTopa.

5. DnexTponnu3 BOAHBIX pacTBOpoB. 3akoHbl Papanes. Onekrponu3 NaCl. 3ammcars
KaTO/IHbIE U aHO/IHbIE peaKluu

9K3AMEHAIIMOHHBINA BUJIET N10

1. CranpaptHas cBoOoaHas oHeprust ['ubb6ca oOpa3oBaHUS BEHIECTB M PacdeThl
CTaHAapTHBIX dHepruit 'mboca xumuueckux peakuuil. Ilokasars Ha npumepe 3Fe(,) + 4HO0( 2
Fe3Ouusy + 4Hy. OmpenenuTb paBHOBECHYIO TEMIIEpPAaTypy pPEaklUM U Kakod M3 (aKkTopos
SHTAJBIIMAHBINA WM SHTPOTIMUHBINA SBISETCS JOMHUHHUPYIOUINM B 3TOH PEeaKIUU MPU CTaHIAPTHBIX
YCIIOBUSX?

2. Obparumble peakuuH. 3aKoH JEHCTBHA Macc M KOHCTaHTHI paBHoBecus Kc m K, . Mx
COOTHOIIIEHUE /711 TOMOT€HHBIX I'a3000pa3HbIX U KOHACHCUPOBAHHBIX cucTeM. CriocoObl ciBUTa
pPaBHOBECHsI PEAKIIMH, YKA3aHHOM B IEPBOM BOIIPOCE.

3. Boluuciauth koHcTanTy u crenenb auccounannn NH 4OH, ecnu xoHueHTparms H'-
noHoB B 0,1M pactBope NH 4OH paBna 10°moub/1?
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4. Nauwo ypaBuenue.MnO, + KCIO; + KOH— K;MnO, + KCI + H;O paccraButh
ko3 unmentsl. [loineT a1 peakius B mpsMoM HanpaBieHuu? OTBeT 000CHOBATH.

5. CocraBbTe cxeMy u paccuutaiite DJIC raJbBaHUYECKOTO 3JEMEHTA, B KOTO?OM OBl
mpoTeKana peakius: Zn + Co*" = Zn®* + Co, ecim KOHIIGHTpAIMsl HOHOB B pacTBope: [Zn~'] = 1,5
moub/1 1 [Co?*] = 0,01 mob/1

D9K3AMEHAIIMOHHBINA BUJET N1l

1. OGparumble 1 HeOOpaTUMBbIE MPOLECCHI. Y CIOBUS U3MEHEHUs HalpaBJIeHUs] 00paTUMBbIX
XUMHUYECKHX PEaKUUN. DHTAIbIHUUHBIA U SHTPONUNHBIN (akTopsl. PaBHOBECHAs Temmeparypa U
ee OIIpelIe]ICHUE Ha IPUMEPE PEaKLUu:

4HC|(F) + Oz(r) 2 2H20(r) + 2C|2(F) AH0298: -112,24 xJIx.

2. CreneHb M KOHCTaHTa auccouuanuu. CuiibHble M clabble 3JIEKTPOJIUTHL. Bujisl
KOHIIeHTpauuil. Pacuer ctenenu nucconmanuu U pH pacTBOpoB Ha mpuMmepe cliadbIX KUCIOT U
ocHoBaHuil. Paccuutars pH u crenens nucconuanuu 0,1 M pacTBopa yKCYCHOM KMCIIOTBI

3. Kakoit 06bem 3annmator 20 1 xiopa npu 30°C u nasnenun 150 arm?

4. Koncranta paBHoBecus peakuun Ny + 3Hyp) @ 2 NHszp Ke=0,1 mpu 673K.
PaBroBecHbIe KOoHIICHTpaIuu [H,] = 0,6 mons/m; [NH3] = 0,18 Moib/n. BeraucanTs Ha4aabHYIO U
PaBHOBECHYIO KOHIIEHTPALMU a30Ta.

5. CranbpHas KOHCTPYKIIMS HAXOAUTCS B MOPCKOM Boje. Kakue npoiiecchl IpoTeKaroT Ipu ee
koppo3un? Kak Hu3MEHUTCS KOPPO3HOHHBIM IIPOLIECC, €CIU K KOHCTPYKLUH IPHUCOCIUHUTH
LIMHKOBBIA MPOTEKTOP?

D9K3AMEHAIIMOHHBINA BUJET N12

1. Ilpunmun Jle-llatense. dakTophl, BIAMSAIONIME HA CABUT PABHOBECHUS XHUMHYECKOH
peaknuu. [Toka3aTs Ha mpuMepax moxydeHus ammuaka u NHs -+ HoO = NH,OH,

2.  Tepmonunammnyeckas cucreMa. Buasl cuctem. CocrosiHue cuctemsl. DyHknnn
COCTOSIHUSI U NapaMeTpbl cucTteMbl. BHyTpeHHsIst sHeprust (ee pU3MUecKHil CMBICI) U SHTAJIbINA
cuctemsl. [IpakTnueckoe NpUMEHEHNE ITUX BEIUYHH.

3. IIpu BoccTanoBieHnu BogopooM 1,34 r okcuaa snemMenta oopazoBanoch 0,324 1 BOJIBI.

OnpenenuTs SKBUBAICHTHYIO MACCY IBYXBAJIEHTHOT'O 3JIEMEHTA. YTO 3TO 3a 3JIEMEHT?

4. Beraucnute pH 1 pOH u crenens qucconmarum pactsopa: 8% pactsop HF
Kx=6,61-10". IInorHocTh pacTBopa pasHa 1,2 r/em®

5. Uepes pactBop FeCl, nponmyctimu Tok cunoii 3A B Teuenun 10 munyt. Paccunrars Maccy
JKeles3a, BplIenuBIIerocs Ha karogax npu B,= 80 %. Kakas napamienpHas peakuus NpOTEKaeT
Hapsily C BblAeJeHHEM kene3a Ha karone? Kakoil ra3 m B KakoM KOJMYECTBE BBLACIWICS Ha
nHepTHBIX aHonax npu 100 % BeIxoxe 1o Toky?

9K3AMEHAIIMOHHBINA BUJET N13

1. ITonsaTue o ckOpocTH XUMHUYECKHUX peakiuil. CpeaHsss 1 MTHOBEHHAs] CKOPOCTh PEaKIUH.
DHeprus axkTHBAIMM Tpollecca B OOBIYHOW peaklWd U TMPH HMCTHOIH30BAHUHM KaTalu3aTopa.
CKOpOCTh TETEPOTCHHBIX PEAKITNN U UX 0COOeHHOCTH. [TOpsIIOK ¥ MOJEKYIISIPHOCTD PEaKIIHH.

2. llonoepure ko3 dunmentsr B ypaBuenuu Bi,O3 + KOH + Br, — KBiO3 + KBr + H;0.
VKaxuTte OKUCIUTEIb W BOCCTAaHOBUTENb. Kakoil M3 DJIEMEHTOB OKHUCISAETCS, KaKou
BOCCTAHABIIMBAETCs? TIOWJIET JIM JaHHAs peaklus B MpsiMOoM HampaBieHUU? OTBET 000CHOBATH
pacyeToMm.

3. Haiitu pH u xonuentpanuto ruapokcua-uona 0,1 % CH3COOH, p =1 r/em®

4. VcxonHble KOHIIEHTpPAIMU a30Ta U Bogopoaa B cucreme: No () + 3Hs () @ 2NH3(y) 6butn
[N2] = 2 monb/n, [Hz]= 8 monb/n. K MOMEHTY HacTyIuleHUsi paBHOBecus mpopearupoBaio 10%
MCXOJIHOTO KOJIMYECTBA a30Ta. BO CKOIBKO pa3 M3MEHUTCS AAaBJICHHUE NOCIE MPUXO0Ja PEAKLINUN K
pasHoBecuio. T = 5000C.
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5. CocraBbTe cxemy u paccuutaiite DJIC TralbBaHUYECKOTO JJIEMEHTa, B KOTOPOM ObI
nporekaia peakuus: Cd + Cu®* = Cd** + Cu, eciu koHueHTpauus HoHOB B pactsope: [Cd*] = 0,1
Moit/n 1 [Cu?*] = 0,01 mMous/n

9K3AMEHAIIMOHHBINA BUJET N14

1. CBs3b cranmapTHOM sHeprun ['mO60ca peaknuu ¢ KOHCTaHTON paBHOBecHs. CBS3b MEXKIY
K, n K¢ 3aBUCHMOCTh KOHCTAHTBI CKOPOCTH PEAKIUH B 3aBUCUMOCTH OT TEMIIEPATYPBHI.

2. 3akonbl Paynsa. DOymumockonus u kpuockonus. OCMOC M OCMOTHYECKOE JaBJICHUE.
CunpHbie U clia0dble 7IeKTPOoauThl. CTeNeHb MUCCOLMAIMU U KOHCTaHTa auccoruanuu. Ot gero
3aBHUCST 3TU BEJIUYUHBI?

3. Bo ckosbko pa3 pactBopumocth (Moab/i1) Fe(OH),, 6onbiie pactBopumoctu Fe(OH) s,
ecim TPy =5-10"% TIP ,=3,8-10°.

4. KNO; + KMnO, + KOH — KNO3 + K;MnO4 + H;0. PaccraButh ko3dunmeHTsI,
yKa3aTh OKHUCIHUTEIb U BOCCTaHOBUTENb. [loiieT mu camMOmpoW3BOJIBHO pPEaKIus B MPSIMOM
HanpasyieHuu? O00CHOBATh OTBET PACUETOM.

5. DIEKTpOIN3 pacIiiaBOB U PacTBOPOB. B ueM 3akiouyaroTcsi 0COOEHHOCTH AJIEKTPOIIN3a B
BOJHBIX pacTBOpax? YTo Takoe BBIXOJ 10 TOKY U MEepPEHANPSHKECHUE PEeaKIun?

9K3AMEHAIIMOHHBIA BUJET NI15

1. OOpatumble peakuuu. 3akoH AEUCTBUS Macc M KOHCTaHThl paBHoBecus Kc u K,
B3anMocBA3b 3THX BENUYHH A1 roMoreHHsIX razoodpasusix 4HClpy + Oy 2H2O( + 2Clyry n
KoHeHcupoBaHHbIX cucteM CaCO3; = CaO + CO,.

2. I'maponus coneid. CTeneHb U KOHCTaHTa TUApon3a. OU3NYECKUI CMBICT 3TUX BEIUUUH?
Crynenyarsiii tuaponu3 Ha npumepe ZnCl, u NapHPO,. Biusuue temmneparypst Ha K. Kakumu
croco0aMu MOXHO TOJABUT THAPOIHA3?

3. PaccumTath konnenTparuio noros H” OH “u pH 0,5 % pactBopa NH,OH

4. Tlonb3ysach TaOMTUYHBIME TaHHBIMU, paccunTatb AH 295 peakimm

CO(r) + H,O = CO, ot H, )

Onpenenutsb: a) AU peakunu; 6) CKOJBKO IPaMMOB M CKOJIBKO JIUTPOB CO BCTYNMUIIO B
peakiuio, eciu Boiaenumioch 14,66 k/x tera (H.y.)?

5. CranpHas geTtaib ObUTa TajdbBaHUYECKH OIMHKOBaHA 3a 1 yac 40 MHUHYT B BOJHOM
pactBope ZnSO4, Macca nokpeitust coctasuia 7,84 r, B,= 72,2%. Yemy Obl1a paBHa cuiia TOKa?

9K3AMEHAIIMOHHBINA BUJET NI16

1. AKTUBHBIE MOJIEKYJIBI U pacrpeseneHine MakcBenia. DHEPrusi akTUBAILIMM, MTEPEX0THOE
COCTOSIHME M aKTMBHPOBAaHHBI KOMIUIEKC Ha MpHUMEpPEe OJHOCTaAuiiHOW peakuunu. HapucoBaTh
JIUarpaMMmy peakiii.

2. CryneHyaTasi JMCCOLMALMS 3JIEKTPOJUTOB B pacTBopax. KOHCTaHTHI AuccolMaiiuu
KHUCJIOT U OCHOBaHUW. OCHOBHBIE, KUCIIBIE U CpeiHUE conu. X mucconuarusi.

3. Omnpenenutb pactBopuMocTh Ag,S, ecnu ero I[P = 6.10°°. Kak wusmeHnres
pactBopuMoOcTh Ag,S eciu B pacTBop j100aBuTth 0,5 M K)S

4. BpuucnuTh KOHIEHTpauuio noHoB Bojopoaa 1 pH B 0,01 M NaOH u 0,01 M pactBope
NH,OH.

5. Paccunraiite DJIC snemenra PY/Co®" 0,01; Co®* 10 // Cr** 10°, Cr **, 10°M/i/ Pt,
VYKaxkuTe peakliiy U HOJSIPHOCTh 3JIEKTPOJIOB.

3K3AMEHAIMOHHBINA BUJET N17
1. OKHMCINTENBHO-BOCCTAHOBUTENBHBIE peakiuy. Kputepuu, onpeaensonue HanpaBieHue
9TUX peakuuid. Meron mosypeakiuid s noadopa Kodh(HUIIMEHTOB ypaBHEHHI Ha MpUMEpe
peaKInu:

45



Cu,S + HNO;s (KoHL) — CU(NOg)z + H,SO,4 + NO

2. OcoOEHHOCTH KMHETHKH TeTEPOTCHHBIX PEeaKIuid. [ OMOTCHHBIN U TeTEPOrEeHHBIN KaTaIu3.
JocTouHCTBA M HENOCTaTKM TOMOTE€HHOTO M TEeTEPOreHHOro karanusa. UYTo HeoO0XoIuMo
HOPEINPUHSITh, YTOOBl YBEIMUYUTH MPOU3BOJUTEILHOCTh PEAKTOpa MPH IeTepPOreHHOM KaTaluze.
[TprunHBI U3MEHEHUS CKOPOCTH PEaKIMU TPU BBEJACHUM Kartanu3aTopa. HapucoBare guarpamMmbl
peakuu. Bnuser nu karanu3aTop Ha paBHOBECHE U TEIUIOBOH 3pdexT peakuun?

3. Onpenenure pH pactBopa, cogepxamero B 1 0,351 NH,OH.

4. Jna peakuun 2CUqs) + 1/20501) = CuOmy AH298 KOTOpPOH cocTaBisier -167,6 kJIx,
paccuMTaTh: a) CKOJIbKO JIMTPOB KUCIOPOAA BCTYNHIIO B PEAKIMIO, €CIU Bblaenuiaoch 335,2 k/lx
teria? 6) AUCyg peakinu (B nudpax).

5. CKOIBKO TPaMMOB CEpPHOW KHCIOTBHI 00pa3yercs OKOJIO HEpaCTBOPUMOTO aHOAA IPHU
anekTponuse BoaHoro pactsopa NaSQOy, eciu Ha 3TOM ke aHoze Belaenuioch 1,12 i1 kuciaopoaa
(1.y.). Paccuurarp maccy raza, o0pa3oBaBIIerocsi Ha KaToJe.

D9K3AMEHAIIMOHHBINA BUJIET N18

1. OCHOBHBIE 3aKOHBI XUMHH: COXPAHEHHE MAacChl, IOCTOSIHCTBA COCTaBa, SKBUBAJICHTOB.
l'azoBeie  3akonbl. (Yucino  ABoraapo, ypaBHeHue MenzeneeBa-Knaneiipona, 3akoH
SKBHUBAJCHTOB). OKBHUBAJIEHTHl PA3JIMYHBIX KJIACCOB BEIIECTB (OKCUABI, COJIM, KHUCIOTHI,
OCHOBaHU).

2.MexaHu3M U CTaJuHHOCTb peakuuil. MONeKyJIIpHOCTh 3JIEMEHTapHbIX CTaaAuld U
OHEPreTUYeCcKas auarpaMMa MHOIOCTaIMWHOM peakuuu. Jlumutupyromas craausa. [lopsgox
pEaKIHH.

3. 3akon l'ecca u ero cneacrBus. Tepmoxumuueckue ypaBHeHuUs. Pacuer TemioBbIX
3¢ ¢pexToB xumMuyeckux peakuuil. [lokasars Ha npuMepe peakyu CUHTE3a aMMHAKA.

4. Ins peakmun 2N,0 = 2 Ny +O; onpenenuts: 1) paBHOBECHBIE KOHIICHTPAIIUU BEIICCTB,
eciu ucxonaHas [N2O] = 0,2 M, a k MoMeHTy paBHOBecus npopearupoBaio 20 % 3akucu a3oTa;
Ompenennts K, 1 K.

5. Kak mporekaeT KOppO3us XPOMHMPOBAHHOTO CTAJIbHOTO W3JAEIHs: a) B KHCIOW U 0)
HEUTpabHOU cpeJie TPHU HAPYIICHWH LEIOCTHOCTH MOKPHITHA? COCTaBbTE CXEMBI KOPPO3HOHHBIX
rajlbBaHMYECKUX JIEMEHTOB U 3alUIINTE YPABHEHUS peaKIuil.

9K3AMEHAIIMOHHBIA BUJET N19

1. Onpenenuts pH 0,01 M HC1 1 0,1 M HCN (K = 8.10™).

2. 3aKkoH JieficTBUA Macc. 3aBUCUMOCTh CKOPOCTH XUMHUECKOW PEaKlMU OT KOHLEHTPALMH
peareHToB U Temrieparypbl. DHeprus aktuBauuu. [lopsinku peaxiuu. KoHCTaHTBI CKOPOCTH U
paBHOBECHSI.

3. DHTpomnuUs. DHTPONUITHBIE AUArPAMMbI HH/IMBUYaJbHBIX BemlecTB. Bo3pactanue (yObLib)
SHTPOIMU B 3aBUCHUMOCTH OT CTPOEHHS BEIIECTB, MpH (ha30BBIX MEPEXoJax U B XUMHUYECKHUX
peaKmsx.

4. ana peakuusa: CO + Cl, = COCl,. Ucxonnsle koHueHTpauuu CO u xnopa passsl 0,5 u
0,2 M. Omnpenenuts paBHOBECHBIC KOHIIEHTPAIIMH BCEX BEIICCTB B MOMEHT BpemeHnH, koraa [Cl;]
=0,1 M. Paccuntarh KOHCTAaHTY PaBHOBECHS PEAKLIUH.

5. OnpenenuTh TeMIepaTypy, BBIIIe KOTOPOH Bo3MoxHa peaknus: 2H,S + 30, = 2 H,0 + 2
SO,. Bce BemiectBa ra3zoobpasHbl. Mper 5m peakius caMONpOU3BOJBHO TNPH CTAHAAPTHBIX
yCIOBUAX? DHTPONMUNUHBIN WU SHTANBIUUHBIN (aKkTOp onpeaesnseT NpOoTeKaHHe peaKuu?

9K3AMEHAIIMOHHBINA BUJIET N20
1. BausHue TemmepaTypbl Ha CKOPOCTh XHMMHYecKoil peakiuu. [IpaBumo Bant-T'oddda.
VYpaBHeHue AppeHuyca. DHEpPrusi akTHUBALMM M MPEAIKCIIOHECHIIMATbHBIA MHOXHUTEIb - HUX
¢usnueckuit cmpici. Kak MoxkHO caBUHYTH paBHoBecue peakuuu 2N,O = 2 Ny +O, B oOpatHOM
HarnpasieHuy, eciau AHy, <0.
2. Beruucnauth KoHUEHTpauio noHoB Bogopoaa u pH B 0,01 % pactBope NaOH.
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3. Hns peakuuu 2N,0 = 2 N, +O; onpenenuth: 1) paBHOBECHbIE KOHIICHTPAIIMH BEIIECTB,
ecmu ucxonnas [N,O]=0,2 M, a k MoMmeHTy paBHOBecHs mpopearupoBaio 20 % 3akucu a3ora;
Omnpenemuts K, 1 Kc. 2) BO CKOJIBKO pa3 U3MEHHUTCS JABJICHUE P PABHOBECHH 110 CPABHEHUIO C
HCXOJHBIM COCTOSTHUEM?

4. SnCl; + K,Cr,07 + HClI — SnCl, + CrCl; + KCI + H,0. PaccraButh KO3 GHUIIMEHTHI,
yKa3aTh OKHUCIHUTEIb U BOCCTaHOBUTENb. [loieT 1u camMOmpou3BOJIBHO peakius B MPSIMOM
HanpaBieHuu? OO0CHOBATH OTBET PACUETOM.

5. Jlyig raipBaHUYECKOro 3jeMeHTa Fe| Fe'*? (0,001moms/1) || Ag*(0,1monb/m) |Ag ykas3aTh
MOJIIPHOCTH AJIEKTPOIOB U HAIIPABJIICHHUE JIBUKCHHSI 3JIEKTPOHOB BO BHEITHEW 1enu. PaccuuraTth

SIC.

3K3AMEHAIMOHHBIN BHUJET N21

1. OKHUCIUTENBHO-BOCCTAHOBUTENbHBIE M OOMeHHble  peakuuu.  Kputepum,
OlpeNieNAIoIIMe HampaBlieHue 3TuX peakuuil. PacctaButh Ko’ @UIMEHTHl M IOKa3aThb Ha
npUMepe Peakluu:

Al + KMnQO4 + H,SO,— A|2(504)3 + MnSQO,4 + K,SO,4 + H,0O

MOMJIET JIM JaHHAs peaKusl caMoIpon3BojbHO? OTBET 000CHOBATH PACYETOM.

2. Paccunrtats TenaoBoi 3¢ ekt npouecCa 1 paBHOBECHYIO TEMIIEPATYPY Ul PEaKLIUU:

Al,C; (¢ + 60, = 2A1,03 () + 3CO,. Kakoe koi-Bo Tema BeIACIUThCS IpU 00pa3zoBanun 107
CO..

3. Haiitu pH u xonuentpamuto ruapokcua-uona 6 % CH3COOH, p = 1,1 r/em®

4. TepmoauHamuueckas cuctema. Buuel cucreM. BHyTpeHHSs 5>Heprus, SHTaJIbIUA,
sHTpomust U >Heprusi [ mboca cucrembl. X Qu3muecKuii CMBICI, B3aUMOCBS3b U MPAKTHUECKOE
IPUMEHEHHE 3TUX BEIUYUH.

5. IIpyunHBl BOBHUKHOBEHHUS TajibBaHONap Nmpu Koppo3uu. CrocoObl 3alUThl METAIIOB OT
KOPpO3HuH.

S9K3AMEHAINMOHHBIN BUJET N22

1. ['oMoreHHbIl U reTeporeHHbI katanus. BnusHue karanuszatopa Ha OGapbep HpsSMON U
oOpaTHOM xuMmMuYeckod peakuuu. KaTtanmu3 u xumudeckoe paBHOBecue. JloCTOMHCTBA U
HEJOCTAaTKH TOMOTEHHOTO W TE€TePOTeHHOr0 KaTain3a.

2. Paccuurats pH u crenens nuccounanuu 0,1% pactsopa NH,OH, K, =1,8-10 >

3. T'ereporeHHOe paBHOBECHE OCAJOK - HACHIINICHHBI PACTBOP TPYAHO PACTBOPHMOIO
AIIEKTPOJIUTA. Paccuurate [1P naceimennoro pacrsopa Al(OH); ecnu koHIeHTpanuys
nonoB OH B Hem paBHa 107 m/1. Kak MOXHO CABUHYTH PAaBHOBECHE B ITOM CJlydae B IPSIMOM H
o0paTHOM HampaBleHUsX?

4. AH°y9g peaktmu Cd(rs) + 1/205m) = CdOgy) cocraBiser - 256,43 xJx. Onpenenuts: a)
AUP°y9g peakiuu B 1udpax; 0) ckonbko mojeid Cd HeoOXoauMo B35Th, YTOOBI BBLICITHIOCH 628
kJx Tera?

5. CocraBbTe cxemy u paccuutaiite DJIC raJbBaHUYECKOTO JJIEMEHTa, B KOTOPOM ObI
npotekana peakums: Ni + Ag™ = Ni®* + Ag, eciu koHmeHTparms nosoB B pactsope: [Ni*'] = 0,01
mounb/1 u [AgT] = 0,1 Mons/n

D9K3AMEHAIIMOHHBIA BUJIET N23

1. KoHcranta ckopocTH. DHeprus akTHUBAaLMU Tpoliecca. AKTUBUPOBAHHBIN KOMILJIEKC.
AKTHBHBIE MOJIEKYJIBI (pacnpenenenne MakcBesia). DHeprusl akTUBALUH, IEPEX0JHOE COCTOSIHUE
Y aKTUBHUPOBAHHBIM KOMIUIEKC Ha IpUMEpe OJHOCTaaAuiHOW peakuuu. HapucoBare nuarpammy
peakuuy. BimsiHue Temneparypsl Ha CKOPOCTb XUMHUYECKOU PEaKLvH.

2. CKOJIBKO TeIUIa BBIACTUTCS IPH 00pa3oBaHUU 1 KT KPEMHUS IO PEaKIIH

SIOZ + 2Mg (tB) = ZMQO(TB)+ Si(TB)

HaiiTn paBHOBECHYIO TeMMepaTypy JaHHOW PEaKIUU.

3. PacctaBuTh KO3 HUIMEHTHI ¥ TOKA3aTh HA IPUMEPE PEaKIiH
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Fe,0O3 + KNO3 + KOH— K,FeO,4 + KNO3 + H,0
OTBeTUTh HA BOMPOC, MOUACT JM JaHHAs PEaKIUs CcamMompou3BojibHO? OTBET 00OCHOBATH
pacueToMm.
4. OnpenenuTth JaBJIEHUE B cocysie 00beMoM 14 J1 ra30BOM cMecH IpU ZOOC, COCTOSILIEN U3
18 r xsopa u 12 r azora.
5. 3anumure YypaBHEHHs OJJICKTPOJIHBIX TIPOIECCOB M TOKOOOpasyloleld peakIiu,
paccuntaiite 3/IC raJlbBaHUYECKOT0 AJIeMEHTA!

Cu| cu® (0,01moms/1) || Ag*(0,1 Mons/1) | Ag

S9K3AMEHAIIMOHHBINA BUJIET N24

1. Teopust anexkrposuTuueckoi aucconranuu. CrocoObl BBIPAKEHUS KOHILIEHTPALMM.
CwibHble W cnabbie daekTposuThl. CTelneHb W KOHCTaHTa aAucconmanuu. Haiitw pH wm
KOHILIeHTpanuto ruapokcua-uona 6 % CH;COOH (p = 1,1 r/em’)

2. Tepmomunammueckast cucrema. Bunabl cucrem. CocrosiHue cHCTeMbl. BHyTpeHHss
SHEPTHs ¥ SHTAIBIHS CUCTEMbl. DU3UYECKHI CMBICI ATHX BEJIMYMH U B3aUMOCBSI3b MEXK/Ty HUMH.

3. IIpu kakux ycnoBusix Hajxo BecTd peakuuro Ny ) + 3Hy ) < 2 NH3 (), AHozggz -92.3
k/[k, 4TOOBI MONY4YUTh MaKCHUMAaJbHBIM BbIXOJ amMmuaka? Kak OOBSACHHUTH, YTO Ha MPAKTUKE
CHHTE3 aMMHaKa BEAYT [IPH BHICOKHX HABICHHSIX U Temieparype (400-500°C)?

4. Borancnuts pH 0,1% pactBopa Ca(OH); ecnu ero I1P = 5,5-10°.

5. PadmHMpOBaHME METAIIJIOB U MOJTydeHHE AFOMUHS. OMUIITUTE MPOIIECCHI, MPOTEKAOIINE
IpU IJIEKTPOXUMHUYECKOM criocoOe monmyueHuss Al. [louemy AlHenb3ss momydyuTh M3 BOJHBIX
pacTBOpoB?

D9K3AMEHAIIMOHHBINA BUJIET N25

1. CrannapTHble >HTAIBIINU OOpPa30BaHMs MPOCTHIX M CIOXHBIX BEIIECTB. DHTPONUS U
TEPMOJIMHAMHYECKAs] BEPOSITHOCTh. He TpoBO/Isl pacueToB yKa3aTh B KaKMX PEAKIUSAX, YHTPOIHUS
BO3PACTAET, a B KAKUX YMEHbIIAETCs?

PClswy @ PClsy + Clyry; Cp) + 2Hay @ CHy(ry; COqpy + H2O0(ry @ Hyry + COyy
OTBeTbl 000CHOBATD.

2. T'ereporeHHoe paBHOBEcCHE OCaJlOK - HachIIEHHbIH pacTBop. Hanmucats Beipakenue 1P
aust Cr(OH)3 1 paccyntath pacTBOPUMOCTB 3TOTO COSAMHEHUS B M/IT M I/11. Y CIIOBUSI OCXICHHS U
pacTBOpEHUs OCA/IKOB.

3. BHyTpeHHss 3Heprus ¥ HTaNbIus cucteMsl. [IpakTuueckoe MpUMeHEHHE STUX BEIHYHUH.
[lepBbIii 3aK0H TepMOIMHAMHUKH. DHTaNbNUsA. TernoBeie 3d ekt peakuuid QV u Qp. DHIO - U
HK30TEPMHUUECKUE PEaAKIUH.

4. ITpu kakoM 00IIEM JTaBICHUH JTOJKHA HAXOIUTHCS PABHOBECHAsI CHCTEMa

PC|5 o= PC|3(1—) + Clz(l—),
4ro05!I napruansaoe aasierne PCls mpu 250°C Gbito paBHO laTtm. K,=1,78.

5. Tlpu snextponuse BogHbIX pacTBopoB M@SO, m CuSO, B 1ByX MOCIIENOBATEIBHO
COCIIMHEHHBIX JJICKTPOJIM3Epax Ha KaToJe OIHOTO u3 HHX BbAemmiock 0,2 T Bomopona.
Paccuntare Macchl BemiecTB, 00pa3oBaBIIMXCS Ha BCEX JPYIMX OJIEKTpojax (aHOIbl He
pacTBOpUMBIE) MPH BbIXoe 1o Toky 100%7?

9K3AMEHAIIMOHHBINA BUJIET N26

1. I'mpponus coneit. CteneHp U KoHcTaHTa rufponusa. CTyneHyarsiii ruaponaus. BiausHue
TEeMIEpaTypbl, pa30aBieHHs] U OJTHOMMEHHBIX HOHOB Ha ruaponu3 coieil. Koncranra rugpomiusa.
pH cpeas! npu runponuse coneil. CABUr paBHOBECHS NTPU THAPOIM3e.

2. Onpenenuts pH 0,1% HC1 1 0,1 M HCN (K, = 8.10™).

3. Peaknus okucneHus aMmmuaka nporekaet no ypaBHeHHI0 4 NHz (y + 302 1) =2 Ny + 6
H2O(. O6pasoBanue 4,48 1 a3ora mpu H.y. CONpOBOXKIaeTcs BbiaeneHueM 153,3 k/[x Temna.
Paccuntars AH98 1 paBHOBECHYIO TeMIEpATypy AaHHOW peakuuu. CKOJIBKO TeIla BBIACIUTCS
1py OKKUciIeHuu 1 r ammuaka?
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4. Ucxonnble koHUeHTpauuu BemecTB B peakuud  COqy + HyOr) 2 Hyry + COyry Obun:
[CO] = 0,05 moaw/m; [H20] = 0,06 moms/it; [Hz] = 0,2 mons/i; [CO2] = 0,4 monb/n. Beraucnure
KOHIIEHTPAIlMU BCEX YYaCTBYIOIIMX B PEaKIMH BEIIECTB IOCJE TOro, Kak mnpopearuponaio 60%
H,0. HaiiTu KoHCTaHTYy paBHOBECHs PEaKILIUH.

5. PaccumTaTh 37€KTpOAHBIC TMOTEHIIMAIBI MEIHOTO Cu|Cu2+ (0,01 m/m) ¥ HUKEIEBOro
Ni|Ni?* (0,01 wm/i) smexrpomoB. COCTaBHTh rajbBaHHYECKHil d1eMeHT. Hammcarh peakuuu Ha
katojie u anozae. Paccuurars DJ1C 3nemMeHTa.

9K3AMEHAIIMOHHBINA BUJET N27

1. TomoreHHbI Kartanu3. BnumsHme karanu3aTopa Ha Oapeep MNpsAMOW U OOpaTHOM
XuMHUeckor peakuuu. Karanu3z u xumuyeckoe paBHOBecue. JlOCTOMHCTBA M HEIOCTaTKH
TOMOT'€HHOI'O ¥ T€TEPOr€HHOI0 KaTajln3a.

2. I'maponu3s coneit. CreneHp U KOHCTaHTa ruapoin3a. CTyneHyaTblid ruapoiaus. Biusaue
TEMIEPATYPbl, pa30aBiIeHUs U OTHOMMEHHBIX HOHOB Ha T'MJIPOJIN3 COJIEH.

3. Haiitu pH u koHnienTpanuio ruapokcua-uona 6 % CH3COOH, p = 1,1 r/em®

4. OnpenenuTs TEMIIEPATYPY, BBIIIE WIH HIKE KOTOPOU BO3MOXKHA PEAKIIUS:

2H,S + 30, =2 H,0 + 2 SO.,.

Bce BemecTBa razoo0pa3Hbl. SIBISETCS peakius 3K30- WK YHIOTEPMUIECKOM?

5. CocraBbTe CXeMy JJIEKTPOJIM3a IUXJIOpUIA OJOBa Ha MEIHBIX 3JekTpodax. Kakoe
KOJIMYECTBO 0JIOBA BBIAENUTCA Ha KaTtone, ecinu Tok 0,25 A mpomyckath B TeueHue 10 MUHYT.
PaccunTaiiTe 2JIeKTpOXUMUYECKUM SKBUBAJICHT 0JioBa B I/A-4. BT = 100%.

3K3AMEHAIMOHHBIN BUJET N28

1. DHTponus U ee poJib B XUMHUECKUX peakiusax. OT Kakux (pakTopoB 3aBUCUT SHTPOIUS U
SHTPOIUITHAS JHarpaMMa BOJbI U XKele3a.

2. Kak mnporekaeT KOppo3us XpPOMHPOBAHHOIO CTaJbHOTO U3JENMS C HapyUICHHBIM
MOKPBITUEM B KUCJION U B HEUTpaJIbHOM cpenax? 3anuInTe KOPPO3UOHHBIE ITPOLIECCHI.

3. Xumuueckoe paBHOBecHMe. KOHCTaHTBI CKOPOCTHM W XHUMHUYECKOTO pPAaBHOBECHS U
3aBUCHMOCTB UX OT TEMIIEpaTyphl M Buaa peakiuu. PaBHoBecue B reteporeHHoin cucreMe Crpagur)
+ COyr) = 2 CO(y yCTaHOBHIIOCH IPH CIEAYIOUIMX KOHLEHTPALMAX PEarupyrollMX BEIECTB
(mone/n): [COz] = 0,6, [CO] = 0,4. Boruncauth ucxoanyro kourenrpanuio CO,. 3amucaTh
MaTemaTuueckoe BelpaxkeHne Kp u onpenenuts cosnanarot au Kp u Ke uncnenso.

4. Jlna momydeHust 1 M° xyopa (H.y.) anektponmu3oM BogHoro pactBopa NaCl gepes
anekTponusep Obiio mpomymeHo 2500A yac snexktpuyectBa. COCTaBUTh CXEMY DJIEKTPOJIN3a U
paccunTaTh BBIXOJI IO TOKY XJIOpa.

5. Onpenenure pH pactBopa, cogepxarero B 111 0,35r NH,OH.

D9K3AMEHAIIMOHHBINA BUJIET N29

1. Onexrponn3 BOAHBIX PacTBOPOB. 3akoHbl Papajes. 3anmucaTb PEakIMM JJIEKTPOIU3a
FeCl, Ha nHEpTHBIX 3JEKTPOAAX M BEIYMCIUTH MACCy BEILECTBA, MOJYYSCHHOTO Ha KaToJe 1 00beM
ra3a, BBUICTUBIIETOCS Ha aHOJAE, IMPHU JJIEKTPOJIM3E PACTBOPOB DSJIEKTPOIUTOB, €CIH BpeEMs
anekTponuza 30 muHyT, a cuna toka [=2A, ecnu Bbixon nmo Toky Br=100%. Kakue Bemectsa
OyAyT BBLACTATHCS Ha JEKTPOJIaX MPH 3aMeHe WHEPTHOTO aHoza Ha Fe?

2. Kpurepun camMOnpoH3BOJIBHOIO MPOTEKAHUS XUMHUECKUX PEAKIMHA. DHTAJIbIMUUHBIA U
SHTPONUMHBIN (HaKTOPBl XUMHUECKUX peakuui. OnpeneanuTb BO3MOKHOCTh CaMOIIPOU3BOJIBHOTO
IIPOTEKAaHUsl PEaKLUU NPU CTAaHIAAPTHBIX YCIOBHAX. YKaKUTE 3HAK AS° xp. OTBET 000CHYIiTE Ha
npumepe peakuu: PbOy + COry = P + COxy.

3. DHepreTuyeckre auarpaMMbl XUMHUYECKUX PEAKIMHA. DHEprusi akTUBAllMU. YpaBHEHUE
Appennyca. IlpaBuno Bant-I'odpda. Kak wu3MeHUTCS CKOpPOCTh peakIuu TPH TOHWIKEHUU
temneparypsl Ha S50C, eciu TemneparypHblid kKodgduuuent y = 3,07

4. IlepBbIii 3aKOH TEPMOJUHAMUKHN. BHYTpEHHSSI SHEPTHUS U SHTAIBINA;, GU3HICCKUI CMBICIT
U CBSI3b MEXAY 3TUMH BETUUMHAMHU.
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5. OCHOBHBIE 3aKOHBI XMMHUHU (COXpAaHEHUE MACChHI, TOCTOSIHCTBA COCTaBa, SKBUBAJICHTOB.
["a3zoBeie 3akonbl (ABoraapo, MenaeneeBa-Knaneiipona...). IlapruanpHbeie aBiIeHUS Ta30B.
3aKkoH SKBUBAJICHTOB. OCHOBHBIC MOHATHUS XUMHUHU (aTOM, XUMHUYECKHH 3JIEMEHT, H30TOIIbI,
MOJIEKYJa, HOH, CBOOOIHBIN paguKai, MOJIb U SKBUBAJIEHT). XuMHuueckas popmyrna. AGCOIIOTHBIE
U OTHOCHUTEJIbHBIE MAacChl aTOMOB. ATOMHasi eMHUIA Macchl. Yucno ABoraapo. OTHOCUTENbHAS
MoJieKyIsipHasi Mmacca. Moub. MonsipHast Macca. DKBHUBAJICHTHI Pa3jIMYHbIX KJIACCOB BEIIECTB.

DK3AMEHAIIMOHHBINA BUJET N30

1. DHepreTnueckue AuarpaMMbl XMMHYECKHX DPEAKLMM. DHEprusi akTUBALUUU. Y PaBHEHUE
Appennyca. IlpaBuno Bant-I'odpda. Kak wu3MeHUTCS CKOpPOCTh peakIMu TMPH TMOHWKEHUHU
Temmneparypsi Ha 40 °C, ecin TemmepatypHbIii kodddumment v = 2,52

2. Hanumure ypaBHEHHS 3JEKTPOAHBIX MPOLECCOB, MOJSPHOCTh DSIEKTPOJOB U
ToK0OGpasyromeii peakiuu, paccuntaiite DJIC snementa: Fe| Fe?*(1momb/m) || Ag* (0,01 mous/x) |
Ag

3. OnpenenuTb BO3MOKHOCTh CaMOIIPOU3BOJILHOIO IpoTekaHus peakuuu PbO) + CO() =
Pby) + COyy mpu craHmapTHeIX ycnoBusx. Ompenenure TemIoBoi 3¢dexT 3Toi peakuuy.
Viaxurte 3HaK AS° xp. OTBETBI 00OCHYHTE.

4. B xakom uHTepBane pH HHKeNnb U HUHK OyayT KOPPOAUPOBATH B YCIOBHUSIX BOJAOPOIHOU
JIEToJIsIpU3aIuu?

5. Paccuurats pH B HackimenHom pactBope Co(OH)y; 1P = 4. 10

IK3AMEHANMOHHDBIE BUWJIETHI BTOPOI'O CEMECTPA

DK3AMEHAIIMOHHBINA BUJET N1

1. OcHOBHBIE TNOJOXKEHUS KBAaHTOBO-MEXAHWYECKOM TEOPUM CTPOEHMsI aToMoB bopa.
Anepnas Mozaens atoma. CTpoeHHE spa, MacCoOBOE YHUCIO, MPOTOHBI, HEHUTPOHBI. W30TOMBLI.
ATOMHBIE MacChl JJIEMEHTOB, BHECEHHBIE B IEPHOJUYECKYIO CUCTEMY.

2. Ilokaxwure, yeMy paBHbl YHUCIICHHbIE 3HAYEHUS KBAHTOBBIX 4YHCEN JUIsl 3JIEMEHTa,
AJIEKTPOHHAsI KOH(QUTYpaIusi KOTOPOTo 4s%3d?. Uro XapaKTEepU3yIT 3TH KBaHTOBBIE uncia? Yro
3TO 3a ’neMeHT? Ero cBoiicTBa U Moxy4eHue.

3. Kakue BasieHTHBIE OpOUTAIN XpOMa IPUHUMAIOT Y4acTHe B 00pa30BaHUU G - CBSI3€H U 1O
KakoMy Mexanmsmy B mome [Cr(H20)s]*"? KakoB Tun ruGpummmsarmun AO woHa Xpoma H
CTPYKTypa 3TOro noHa?

4. XKene3o, k0o0anbT, HUKEIb. DJIEKTPOHHBIE KOHPUTYpAIlMU M CTEICHU OKHUCICHUS.
Xnmnueckue cBoricta. [lomyuenue. [Ipumenenne. Kak u3 4yryHa noiay4aroT cTajb.

5. Hamucare anexTpoHHyI0 GOpMyTy XJIopa M Cepbl B OCHOBHOM M BO30YXICHHOM
cocrosHusxX. [lo anekTpoHHON (opMyse OINpeneNuTs MECTO €ro B IMEPHOAMYECKONH CUCTeMe
(rpynmy, HOArpYHIY, IEPUOA) U KBAHTOBBIE YKCIIA JISl BAJICHTHBIX JIEKTPOHOB.

S9K3AMEHAIIMOHHBIN BUJET N2

1. T'maBHOE, OpOUTANBHOE, CTUHOBOE M MAarHUTHOE KBAHTOBBIC UMCIIA, KAK XapaKTEPUCTUKHU
COCTOSIHHSI DJICKTPOHOB B aToMme. B3amMOCBSI3b MEXIy KBAHTOBBIMH YHCIAMHU. DJIEKTPOHHBIE
0001104KH (c110M), T01000JI04KH (TIOJICTION ), aTOMHBIE opOuTanu. dopMa, OpUEHTAIUS U EMKOCTh
AO. TlpogemoHCTpHpOBaTH BCE B3aMMOCBSI3M Ha mpuMepe atoma Mo. Pacmmcars KBaHTOBBIE
YuCIIa JIsl BAJICHTHBIX AJIEKTPOHOB atroma Mo.

2. KoBasleHTHasT W BOJOpPOJHAS CBA3b. MeEXaHM3Mbl KOBAJIEHTHBIX CBsized BimsHue
BOJIOPOJIHBIX CBS3€H Ha CBOMCTBA BEIIECTB.

3. 3aBUCHMOCTH MapaMeTPOB PACHICIIIICHUS OT TOJIOKEHUS JIMTAH/A B CTIEKTPOXUMHUYECKOM
psnay. BBICOKO- ¥ HHM3KOCIHHOBBIE KOMIUIEKCHI M OOBSICHEHHWE WX MArHUTHBIX U ONTHYECKUX
CBOWCTB B TEOpHHM KpHcTayuindeckoro mois. OObscuuth Ha mnpumepax [Cr(NHs3)e]Cls u

[Cr(OH)G]C|3
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4. @®Ou3nyecKuil CMBICI BEIUYMH: IMOTEHIWA] WOHU3ALMH, CPOJICTBO K 3JIEKTPOHY,
3JIEKTPOOTPUIIATENIFHOCTh UM JIUTMOJIBHBIT MOMEHT MOJIEKYNbl. lleproanyHOCTh B M3MEHEHUU
pa3MepoB aTOMOB, UX SHEPTUM MOHM3AIMHU, CPOJICTBA K DJIEKTPOHY M JIEKTPOOTPHUIATEIIBHOCTH.
[kana 37aeKTpoOTpULIATeIbHOCTH. VIOHHASI U HETOJIApHAs CBSI3U - KpailHHe Cily4au KOBAJICHTHOMN
cBs3u. CTerneHb MOHHOCTH CBSI3M - KaK OHA onpeensieTcs?

5. lllenoynsie MeTamIbl. XMMHUUYECKHE CBOMCTBA. [IpuMeHeHueE.

9K3AMEHAIIMOHHBINA BUJET N3

1. DHepreTuyeckast CTPYKTypa aTOMOB. YPOBHH W IOJyPOBHH SHEPrHH. BBIPOKICHHBIC
coctrosiaus. Yucino AO Ha ypoBHSX U MOIYPOBHsIX (B 00osoukax u momobosoukax). Ha mpumepe
BaHaJI¥sI PACCTaBUTh KBAHTOBBIC YUCIIA [T BAJICHTHBIX DJIEKTPOHOB

2. Teopus rubpuausamuu. HampaBieHHOCTh U KPATHOCTh XUM. CBS3U. [ €OMETpHS MOJICKYIL.
Teopus ['mmnecnu.

3. Kak o6pasyercs kommieke K[AI(OH),] 1 kakue opOuTay alfOMUHHS YYaCTBYIOT B €r0O
oOpa3zoBaHuu. YKa3aTh THI THOPHIM3AIMH, OKpPAIIMBAEMOCTh, MArHHTHBIC CBOWCTBA U
POCTPAHCTBEHHOE CTPOCHUE KOMILIEKCA.

4. OCHOBHBIC TOJIOKEHHSI KBAaHTOBO-MEXaHMUYECKOW TEOpUU CTpoeHusi aroMoB bopa.
Snepuast momenb atoma. CTpoeHHE sijipa, MacCOBOE YHCJIO, MPOTOHBI, HEUTPOHBI. M30TOMBI.
ATOMHBIE MacChl DJIEMEHTOB, BHECEHHBIE B IIEPUOIHUCCKYIO CUCTEMY.

5. TlokaxkuTe, 4YeMy paBHbI YHCJCHHBIC 3HAYEHHs KBAaHTOBBIX YHCEN Ui OSJIEMCHTA,
SJIeKTpoHHast KoH(Hrypawus kotoporo 4523d%. Uro xapakTepu3yroT 9T KBaHTOBbIC umcia? Uto
9T0 3a 3sieMeHT? Ero cBOWCTBA U MOJTy4eHHE.

3K3AMEHAIMOHHBINA BUJET N4

1. Cnun snextpoHoB. [Ipunnun [laynu. EMKOCTh 31€KTPOHHBIX YpPOBHEH, MOAYPOBHEH U
AO 110 snextponam. Ipasuna I'ynna u Kneukosckoro. [lms snementa Cr 3d°4s' onpenenuts
KBAaHTOBBIE YHCJA IS YKA3aHHBIX AJIEKTPOHOB M BO3MOXKHBIE CTETNIEHHM OKHCiIeHHus. CBOHCTBa
XpOMa U ero NpUMeHEeHHe

2. OcHOBHBIE TUIIBI XUMUYECKON cBs3U. MoHHas cBs3b. KoBasneHTHas cBs3b. OOMEHHBIN U
JIOHOPHO-aKLENTOPHBIH MEXaHU3MBbI €€ BOSHUKHOBEHMS.

3. Ipusectu crpykrypHbie dopmynsl coequHeHnii CH3C1, COCl,;, CO,. YkazaTh THII
rUOpHUIN3alMi U KPAaTHOCTh CBSi3eH B JAAaHHBIX MouieKysaX. OOBSCHUTh pa3iavyuusi B OTJEIBHBIX
CBsI3AX. MOJIEKyIIbI OJISIPHBIC WK HET?

4. I'maBHOe, OpOUTANIbHOE, CIIMHOBOE U MarHUTHOE KBAaHTOBBIE YHCIA, KAK XapaKTePUCTUKU
COCTOSIHUSI DJIEKTPOHOB B aToMe. B3anMOCBS3b MEXAy KBAaHTOBBIMH YHCIAMH. DJCKTPOHHBIC
000J104uKH (CJ10M), 1101000710YKHU (IIOJICIION), aTOMHBIE opOuTanu. dopMa, OpUEHTALUS U EMKOCTb
AO. TIponeMoHCTpHpPOBATh BCE B3aMMOCBSI3M Ha mpuMepe atomMa Mo. Pacrmcath KBaHTOBBIE
qucia JJis BAICHTHBIX JIEKTPOHOB aToMa Mo.

5. Ilomyuenue u MprUMEHEHHE JKene3a, OTHOIIEHUE K BOJIE, KUCIOTaM U IIeslouaM, KOPPO3ust
€ro B KHCIIBIX U IMIETIOYHBIX Cpeax.

DK3AMEHAIIMOHHBINA BUJIET N5

1.MHuoroanektponnble atombl. [lopsnok 3aceneHuss ypoBHeW, mnoxypoBHed u AO
anektpoHamu. [lpunnun Ilaynu, [lpaBuna I'yana m KneukoBckoro. [[insi kakux atoMoB 3TO
npaBwio peanusyercs? [IpyHIMII MHUHUMyMa »SHEPrud TpU  3alOJHEHUU AJIEKTPOHAMHU
noaypoBHell U opOutaneil. OcHOBHBIE M BO30YXKIECHHBIE COCTOSIHHMsSI aToMmoB. Ilouemy mocie
KaJIBIUS AJIEKTPOHAMH 3amojHseTcs d-, a He p-TIoAypOBEHb?

2. ¢ U - cBa3U. Yepe3 opOHMTaIM HapHCOBaTh CTPYKTYpbl Mojekyn auermieHa CpHp u
YKCYCHOM KUCJIOTBI. YKa3aTh THIIbI TMOPUIAN3ALUN aTOMOB YIJIEpO/ia B 3TUX COCTUHEHUSX.

3. Kakue BasieHTHBIE OopOUTANM XpoMa NPUHUMAIOT y4acTHe B 0Opa30BaHUU G - CBS3EH B
nore [Cr(H,0)s]**? KakoB tun ruGpuamsaumu AQO HOHAa XpOMa, MArHWUTHBIC CBOJCTBA,
OKpAaILMBAaEMOCTh U CTPYKTypa 3TOro HoHa?
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4. DHepreTuyeckas CTPYKTypa aTOMOB. YPOBHHU U NOJYPOBHHM SHEpPruu. BripoxkieHHbIE
cocrosiHus. Yncno AO Ha ypoBHSIX U MOJIYPOBHSIX (B 000104YKax U nmojodonoukax). Ha mpumepe
BAaHAJUS PACCTaBUTh KBAHTOBBIC YHCIIA JIJIS1 BAJICHTHBIX 3JIEKTPOHOB

5. Teopus rubpuausanuu. HanpaBieHHOCTh U KPaTHOCTh XUM. CBSI3U. ['eoMeTpHsi MOJIEKYIL.
Teopus ['mmnecnu.

DK3AMEHAIIMOHHBIN BUJET N6

I.Ilepnoanyecknii 3akoH M Tepuoauueckass cucrema MengeneeBa. Ilepuon, rpynmbsl U
noarpynnsl. CemeicTBa 351eMeHTOB. IIpUUMHBI IEPUOINYECKOTrO N3MEHEHUSI CBOMCTB 3JIEMEHTOB.
Haubonee ycroiluuBble »3JeKTpOHHBIE KOHUrypauuun artomoB. I[lo kakum ¢duzndeckum
napaMerpaMm (HEprusi MOHHU3ALMH, CPOACTBA, 3JIEKTPOOTPULATENBHOCTh M 3JIEKTPOHHOE
CTPOEHHE) MOKHO OTJIMYUTH METAIL OT MeTajuiouaa?

2. YKaXuTe, B KAaKOM COCTOSHUM THOpPHIU3AIMHM HAXOIUTCS KOMILIEKCOOOpa3oBareib B
more [CO(OH)g]™?  Kak oOpa3yercs 3TOoT komruiekc? OxapakTepu3oBaThb €ro MarHUTHBIC
CBOICTBa, CTPYKTYpPY U LIBETHOCTb. KOMIIJIEKC BHICOKO- MJIM HU3KOCITMHOBBIN?

3. Ilokaxkurte, yemMy paBHbl YHCIICHHbIE 3HAUEHUsS KBAHTOBBIX YHCEN JJIA DJIEMEHTa,
AJIEKTPOHHASI KOHPUTYpALUsi KOTOPOTO 55%4d". Yro XapaKTEePU3YIOT 3TU KBaHTOBbIE yucia? Yro
3TO 3a 3neMeHT? Ero XxumMuueckue cBoicTBa

4. B xakoM U3 COeAMHEHUH J10JIs1 KOBAJIEHTHOM CBs3U OoJIblIe: XJI0pUaax OepuilIns, Maruus
i kanbius? OrBeT 000CHOBAT.

5. IlomyueHue 1 XUMUYECKHE CBOMCTBA 3JIEMEHTOB 2 TPYIIIIbI, [NIABHON MOATPYIIIHI.

DK3AMEHAIIMOHHBINA BUJIET N7

1. Ilepron4YHOCTh B M3MEHEHHM DPa3MEPOB aTOMOB, SHEPrHsl MOHU3ALUHU U CPOJICTBA K
ANIEKTPOHY M DJJEKTPOOTPULIATENIbBHOCTH B MepHojax U TIpynmax.  Bnusnue
AJIEKTPOOTPHULIATEIBLHOCTH Ha MOJSAPHOCTh U BUJL XUMUYECKOU CBS3H.

2. Meroa BaJIGHTHBIX CBSI3€d WJIM CIMHOBAasl TEOPHs BaJI€HTHOCTH. [IoJspHOCTH  CBSI3U U
HOJISIPHOCTh MoJeKyhd. JlumonbHele MOMeHTHI. OmnpenenuTs nonsgpHocTs Mosiekyn Hp, CHCls
CH3Cl.Hapucosatb pacnonoxeHue opOuTaneid B 3TUX MOJIEKYJIax B IPOCTPAHCTBE.

3. Ompenenure 3apsi KoMIIekcooOpas3oBaTelell U KoOpAMHALMOHHBIe uncna. Kakue u3
TUX KOMIUIEKCOB SBJIIOTCS OKpAallleHHbIMM, NMapaMarHUTHbIMU. Kakoill BuA rudpuausanuu u
crpykrypa B komiuiekcax Ky[CuCly] u [Cu(NH3)4](NO3),?

4. o u - cBs3u. HapucoBath cTpykTyphl Mosieky: aneruneHa CoHy v yKCyCHOM KUCTIOTHI.

5. Ilepuonu4HOCTh B M3MEHEHHM pPa3MEpPOB aTOMOB, SHEPrHs MOHU3ALMM M CPOJACTBA K
ANIEKTPOHY M DJJEKTPOOTPULATENIbBHOCTM B MepHojax U TIpynmax.  BunusnHue
AIIEKTPOOTPHULIATEIBHOCTH Ha MOJSPHOCTh U BUJL XUMUYECKOU CBS3H.

DK3AMEHAIIMOHHBINA BUJIET N8

1. ®opma u opuentamus AQO. Kak pacnonoxensl AO B MpOCTpaHCTBE B MOJIEKYJIe
anerniena CoHy u nukiorekcane. OCHOBHBIE U BO30YKICHHbIE COCTOSHUS aTOMOB. ATOMHBIE
CIIEKTPBI - YTO OHU OTPAKAOT?

2. Kakoil u3 »1eMEeHTOB, 3JEKTPOHHAsT KOH(UTrypalus KOTOPbIX NpPUBEACHA HIKE, UMEET
HambOIIbIIee CPOACTBO K dekTpoHy? 1) ns?np’; 2) ns’np’; 3) ns'; 4) ns? 5) 4f'5d* 6s” Orer
o0ocHoBatb. J{71s1 5-ro BapraHTa pacnucaTh KBAHTOBBIE YMCIIa BAJIGHTHBIX AJIEKTPOHOB.

3. Tlepmoamueckuii 3aKOH W Tepuonnveckas cucrema MenneneeBa. [lepwoxa, Tpynmnsl u
noarpynnsl. CemelicTBa 351eMeHTOB. [IpUUnHbBI NEPUOANYECKOTO U3MEHEHHSI CBOMCTB JIEMEHTOB.
Haubonee ycroiluuBble »3JeKTpOHHBIE KOHpUTypauuu atomoB. I[lo kakum ¢duznueckum
napamMeTpaM MOKHO OTJIMYUTh METAJLI OT MeTaJionaa’?

4. Kakuie U3 mepeuyrcaCcHHBIX KOMIUIEKCHBIX coennueHnii mapamaruuTtael: | - Na[AgCly], 1l -
Nas[NiFs], 1l - Ky[PtCls]? Buabl rubpuanzammuu? CTpyKTypa, OKpalIMBaeMOCTh, MarHUTHBIC
CBOMCTBA PTUX COECIUHEHUM.
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5. Meton BaleHTHBIX CBsI3€d WM CIMHOBAs TEOPHsl BalEHTHOCTH. llonspHOCTH  CBSI3U U
HOJIIPHOCTh MOJIEKYJ. /JlumonpHele MOMEHTHI. ONpenesuTh MOJAPHOCTH MOJIEKYJ BOIBI U
CH;3Cl.HapucoBath pacronoxeHne opOuTaiel 3TuX MOJICKYJ B IPOCTPAHCTBE.

S5K3AMEHAIIUNOHHBIA BUJET N9

1. IIpupoma XMMHYECKOW CBSI3U, YCIOBHE M CIOCOOBI €€ BO3HUKHOBEHHUs. Kak cBsi3aHbI
JUITMHA ¥ 3Heprusi cBsi3u. OCHOBHBIE THUIIBI XUMUYECKOH CBsi3U. JJi1 aMMMaka, alleTHIeHa U UOHA
aMMOHHUS HapUCOBaTh IPOCTPAHCTBEHHYID CXEMY CTPOCHHS MOJICKYJ dYepe3 OpOuTanu |
ONPEIETUTH BUJIbI THOPUAU3ALIUY.

2. Jlns snemeHTa 3d°4st OTIPEJICUTh KBAaHTOBBIC YHWCJIA JJIS YKa3aHHBIX JJIGKTPOHOB W
BO3MOXKHBIE CTemneHu okucienus. [loayuyeHne W  TpUMEHEHHWE JTOr0  dJEMEHTa B
MIPOMBIIIICHHOCTH.

3. Kak pacmpenenensl d-35eKTpoHsl o opOutamsM xpoma B kommuiekce [Cr(CN)g]?
VYka3arb BHUJ TUOpUIU3AIMK, MAarHUTHBIE CBOWMCTBA, OKPAIIUBAEMOCTb W MPOCTPAHCTBEHHYIO
CTPYKTYPY KOMIUIECKCA.

4. Meronom MO nokazarsb 3anonHenre MO s monekyinsl O, . OnpeaenuTs ee MarHuTHbIE
CBOMCTBA U MOPSIIOK CBSI3H.

5. Xumudeckue cBoicTBa xjopa. Ero momnyuenue u npuMeHeHHeE.

DK3AMEHAIIMOHHBINA BUJET N10

1. KoBanentHast cBs3b. OOMEHHBIN M JTOHOPHO-AKIEITOPHBIA MEXaHU3MbI BOSHUKHOBEHHS
XUMHYeCKor cBs3u. PacmapuBanue snekTpoHoB. [IpuBecTu mpumepsl 0oOpa3oBaHMs CBsI3e B
MOJICKYJIe a30Ta, aMMuaka, nona BF, . ['mOpuamusanust u ee BuAbl. YKa3arh BHJ THOpUIU3AIIN B
aMMmuake, nona BF4 .

2. Kaxne u3 xommiaekcoB [Fe(CN)s]* n [Fe(H;0)s]*" nmamarmutHeie ¥ mapamarHuTHELC.
VYkaxutre TUN TUOPUAM3ALUMM U TPOCTPAHCTBEHHOE CTPOEHHUE, OKpammBaeMocTb.  OTBETHI
000CHOBATb.

3. Jlms omementa 3d°4s' ompenennte KBaHTOBBIC WHCTA IS YKA3aHHBIX DICKTPOHOB H
BO3MOXKHBIE CTETEHW OKHCIeHus. [loiyueHHWe © TPUMEHEHHE JTOTO DIIEMEHTa B
MPOMBINIIICHHOCTH.

4. Tlony4eHue v MPUMEHEHHE MIEJTOYHBIX METAJUIOB H UX XHMHUYECKHE CBOWMCTBA.

5. I1o xakuM MpUYMHAM CTENEHU OKHUCIIEHUS XJIOpa MOXKeT ObITh -1, +1, +5 u +7, a y dropa.
TOJIbKO -1?

DK3AMEHAIIMOHHBINA BUJET N11

1. BaneHTHOCTP M CTENEHM OKHCICHHMS 3JIeMEHTOB. OOBACHUTH MPUUYMHBI
BO3HMKHOBEHUS BBICIIMX BAJICHTHOCTEW y Xjopa W cepbl. [IpogeMoHCTpHpoBaTh Ha HpuUMepax
HC10,, HC103, HC104, H2SO4. Tlouemy monoOHBIX coeauHeHMi HeT y ¢ropa? Uemy paBHa
BaJICHTHOCTh a30Ta B a30THOU kucaore. OTBETHl 000CHOBATb.

2. Vxazarp tun rudpuanzanun AO maraus u ¢pocdopa B monekynax MgCl, u PHCI..
HapucoBaTh CTpYKTYphsl C MOMOIIBI0 opOuTaneil. byaer nu y 3THX COEIWHEHWUN TUTIOJIBHBIN
MOMEHT paBeH HYJ0?

3. BaneHTHOCTh M CTETeHU OKUCIIEHUS 3JIeMeHTOB. OOBSCHUTh MPUYUHBI BOSHHUKHOBEHUS
BBICILIMX BaJIEHTHOCTEH y xjopa u cepbl. IIpogemoncrpupoBats Ha npuMepax HC10;,, HC10s3,
HC104, H,SO,4. Uemy paBHa BaJICHTHOCTB a30Ta B a30THOM KuciIoTe. OTBETHI 000CHOBATE.

4. Vion [Ni(CN),]” auamarsureH wm napamarauTen? Jlath 0OOCHOBaHHE UM MOKa3aTh
3anonHeHne d-anexkTpoHoB 1o  opburtansMm. Omnpenenure Ttun rubpuamzammun AO U
IPOCTPAHCTBEHHYIO KOH(PHUTypaIHIO, U OKPAIINBAEMOCTh HOHA.

5. NoHHas1, KoBaJICHTHAs U IOHOPHO-AKLIENITOPHAs XUMHUUYECKas CBA3b. [IpuBecTu nmpumMepsl.
Mexanu3mbl 00pa3oBaHuUsl 3TUX CBsI3e. 6- W T - cBA3M. OAMHAapHBIE U KpaTHbIE cBs3U. Kak
OIpeIeNsIeTCs MOPAIOK CBA3H B METOJIE MOJIEKYJISIPHBIX OpOUTasIei?
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DK3AMEHAIIUMOHHBI BUJIET NI12

1. MonHasi, KOBaJ€HTHAs ¥ IOHOPHO-AKIIETITOPHAsl XUMHYECKas CBs3b. [IpuBecTu mpumepsl.
Mexanu3mMbl 00pa3oBaHUsl dTUX CBsI3eH. G- W T - cBsi3u. OQuUHApHBIC W KpaTHble CBsizH. Kak
omnpezensercs THOpUaN3aluA B IIpoIaHe, 3TUiIeHe, OeH30J1e U cepHOl Kuciaore?

2. Kakme U3 MepedrciICHHBIX KOMIUICKCHBIX COCIUHEHHA NapaMarHWUTHBI W OKPAIICHBI:
Na[AgCl;], Nay[NiFg], K;[PtClg]? Omnpenenure wuX CTPYKTyphl, MAarHHTHBIE CBOMCTBA,
TUOpUAU3AIIHIO.

3. Kak 00BsCHHUTD, 4TO dHEprus HoHu3auu Be 0osbie, yem y Li, a y B menbine uem y Be?
(Li, J=5,3953B; Be, J =9,32 3B, 8 J = 8,12 3B).

4. OcCHOBHbBIE TIOJIO)KEHHUS KBAaHTOBO-MEXaHMUYECKON TEOpUu CTpoeHus aTtomoB bopa.
SAnepnas Mozxens aroma. CTpoeHue sapa, MacCOBOE YUCIO, NMPOTOHBL, HEUTPOHBI. M30TONBI.
ATOMHBIE MacChl 3JIEMEHTOB, BHECEHHBIE B IIEPUOJUUECKYIO CUCTEMY.

5. Teopus rubpuamzanmu. ['eomerpus monexkyn NHs HyO, BeCl, u yKCycHOW KHCIOTHI.
Kakoii Bug ruOpunuzanuu B 3Tux Moiekynax. Kakoil TUM cBs3H omnpeaenseT THOpuau3aluio u
IIPOCTPAHCTBEHHYIO CTPYKTYPY MOJIEKYIIbI?

DK3AMEHAIIMOHHBIA BUJET N13

1. Meron monexynspubix opoutaneii (MO JIKAO) B npuiaokeHUM K JBYXaTOMHBIM
MOJIEKyJIaM U MOJIEKYJISIPHBIM HOHaM Bogoposa (+1) u azora (+1),

2. Tlokaxute, YeMy paBHBl YHCJICHHBIC 3HAYCHUS KBAHTOBBIX YHCEN [UIA DIIEMEHTA,
SIIEKTpOHHAs KOH(Hrypawus Kotoporo 3d’4s?. Uto XapaKTepH3yIOT 5TH KBaHTOBBIE uncia? Uto
3TO 3a neMeHT? Ero cBoiicTBa U MOIy4YEeHHUE.

3. Ilony4eHue u cBOMCTBA 111€I0YHO3EMENBHBIX METAJIIOB.

4. Teopus bopa. CieKTpsl aTOMOB, YTO OHH OTPAKAIOT M KAKOBAa MX POJIb B CTAHOBJICHUH
TeopuH cTpoeHus atoma? KBaHTOBbIe umcina M uX (pusnyeckuit cmpica. Pacnucarte KBaHTOBbIE
Yrcia U BJICHTHBIX 2JIEKTPOHOB JKele3a.

5. Kakue BanenTHble opbutanu noHa xobansra (1) mpuauMaroT ydyactie B oOpa3oBaHuU
o-cesseit B mone [CO(NHs3)s]*? KakoBbI TN THOPHAM3AIMH BaJICHTHBIX OpOHTANeii W
IIPOCTPAHCTBEHHAS CTPYKTYpa dTOT0 HOHA?

3K3AMEHAHI/IOHHI)II71 BUJET NI14

1. Teopus bopa. CriekTpsl aTOMOB, YTO OHU OTPAKAIOT U KAKOBA UX POJIb B CTAHOBIICHUU
Teopun cTpoeHus aroma? KBaHTOBbIe ymcia u ux (puanmyeckuil cmbica. Pacrucath KBaHTOBBIE
qrclia A7l BAICHTHBIX AJIEKTPOHOB Xkene3a. KakoB pU3nveckuii CMBICT ATHX KBAHTOBBIX YHCEN?

2. TlomydyeHne M XMMHUYECKHE CBOWCTBA HUKENS W Meau. [I[pUMEHEHHEe 3THX METAJJIOB B
MPOMBILIEHHOCTH.

3. Kak o0pa3yroTcss KOMITIEKCHI M KaK PAacCeSIOTCS DJIEKTPOHBI Ha aTOMHBIX OpPOHTAIISIX
komruiekcooopasoBarenst st komiuiekcoB Ko[PtClg] wu  K3[CrCly] coorBercTBeHHO. OTH
KOMILJIEKCHl OKpalleHbl? DTO TMapaMarHeTUKH WM JUaMarHeTHKu? YKa3aTh THOPUIAN3AIUIO H
CTPYKTYpY. BhICOKO- MM HU3KOCTMHOBBIE?

4. OcHoBHBIE TUNBI XUMHAYECKON cBsi3u. MoHHas cBsa3b. KoBanmentHas cBsizsb. OOMEHHBIA U
JIOHOPHO-aKLENTOPHBIA MEXaHU3MbI €€ BOSHUKHOBeHUs. [loka3aTh Ha mpumepax.

5. B xakom coenunenun PH3 (I11), POC13 (V) umeer mecto rubpuansaims AO dochopa?
VYkazaTh TUI THOPUAU3AIIHNH.

D3K3AMEHAIIMOHHBIA BUJIET N15
1. MeTox BaJIEHTHBIX CBA3E€H WM CIIMHOBAas TeOpus BaJeHTHOCTU. [IpuBectm mpumepsl
obpazoBanus monekyn PCls, PCls u mona BF, IlonsspHOCTH  CBSI3M M MOJISIPHOCTH MOJIEKYJI.
JMnonpHbIE MOMEHTHI M CTPYKTYPA.
2. MexMoneKyIsipHble B3auMoOJeHcTBHA. Buael B3auMOACHCTBUH W NPUYUHBI U3
nosiBeHusA. Kak OHM BIMAIOT HAa CBOMCTBA BEIlECTBA?
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3. B kakom coequnenuun PHj (111), POC13 (V) umeer mecto Ta wiu uHas rudpuausaius AO
docdopa? OTBeT 000CHOBATH.

4. Meramunueckas cBsi3b. BogopoaHas (MexxXMoneKysipHas 1 BHyTPUMOJIEKYJISIPHAs) CBA3b.
[TprunHbI ee BO3HUKHOBEHUs. BinsiHue BOJOPOAHBIX CBsI3€i Ha CBOMCTBa BelECTB (HAa mpUMepe
BOJIbI U PTOPHCTOBOZAOPOAHOMN KHCIIOTHI).

5. Jlns onementa 3d°4s? ompesenuTh KBAHTOBBIC UHCNA JUTA YKAa3aHHBIX SIEKTPOHOB H
BO3MOXHBIE CTENEHU OKHCIEeHUsA. UTo 310 3a snmeMeHT? KakoB (u3MUECKUil CMBICT KBaHTOBBIX
yrcen? MoJy4yeHHe 3TOro JIeMeHTa?

DK3AMEHAIIMOHHBINA BUJET N16

1. Ipusectu crpykrypHbie dopmynsl coequHennii CH3zCl, COCl,;, CO,. YkazaTh THII
ruOpuaAn3aMi U KPaTHOCTh CBsI3ed B JAaHHBIX Mojekylax. OObSACHUTH Pa3Iuyus B OTAEIbHBIX
cBs3ax. [louemy niepBbIe J1BE MOJICKYJIBI MTOJISIPHBIE, @ TPEThS HET.

2. OxapakTepu3oBaTh IO BCEM MapaMeTpaM KOMIUICKCHBIH HOH [Fe(NCS)4]'2: Kak on
obpasyercsa? CUuTaTh, 4TO 3TO JIMTAH] CUJIHLHOTO MOJISI.

3. KoBanenTHas cBsi3b. OOMEHHBII U JOHOPHO-aKIENTOPHBIA MEXaHU3Mbl BO3HUKHOBEHUS
xumuueckoi csizu. [IpuBectu npumepsl. PacniapuBanue 31ekTpoHOB. ['Opuan3anus u ee BUIbL.

4. Ot Kakux [apamMeTpoB  3aBHCHT  BEJIMYMHA [apaMeTpa  paclieruieHus?
CrieKTpOXUMUYECKUN PSIJT IUTaHIOB.

5. [lonyuenue u npumenenune nuHka. Ero xummuueckue cBoucTBa.

D9K3AMEHAIIMOHHBIA BUJET N17

1. Mexanu3M B3auMOJICHCTBUS KOMILJIEKCOOOpa3oBarenb — Jurasasl B Teopuun BC.
TunuyHble HOHBI-KOMILIEKCOOOpa3oBarenu, rudpuauzanus ux AO. CHeKTpoXUMHYECKHH psf
auranoB. OT 4ero 3aBUCHUT MapamMeTp pacuierieHus?

2. Ilpusectn crpykrypHbie ¢opmyinsl coequnenuit CHzCl, COCly, SO,. Ykazath Tun
rUOpUAM3aMM U KPaTHOCTh CBsI3€d B JaHHBIX MosieKyigaxX. OOBSCHUTH paziuyMsi B OTIEIbHBIX
cBA35X. MoJeKyJIbl NOJISIpHBIE WU HET?

3. Jlnst onmementa 3d°4s? ompenennTh KBAHTOBBIC WHCNA JUIS YKA3AaHHBIX SICKTPOHOB H
BO3MOXHBIE CTEMEHU OKHUCIEHHUsA. UTo 310 3a aneMeHT? KakoB (u3MuUeCKuil CMBICIT KBaHTOBBIX
yycesn? NoJy4yeHHe 3TOT0 dJIEeMEHTa

4. OOwiast XapakTepUCTUKA S- U P-3JEMEHTOB - U3MEHEHHE JJIEKTPOHHBIX KOH(PUIypaluu,
pa3MepoB  aTOMOB, MOHHU3ALMOHHBIX IOTEHIMAIOB, 3JEKTPOOTPULIATEIIbHOCTH, CTENeHel
OKHCIICHHS.

5. Ko[ZNnCly]; 11 - Ky[Zn(OH)4], ecniu Ky, COOTBETCTBEHHO paBHHbI: 1.101°"3 6 .10%%9 Kakosa
KOHIIEHTpalUsl HOHOB LIMHKA (B MoJb/11) B 0,1 M pactBope 3TuUX KOMIIJIeKcOB. OxapakTepHu30BaTh
1o BceM napamerpam KomriekcHbii noH Ky[Zn(OH),]. Kak on o6pasyercs?

DK3AMEHAIIMOHHBINA BUJET N18

1. OxapakTepu3oBaTh 10 BceM mapameTrpam koMmiutekcHbIi MoH [Pt(NH3)4Cls], B Tom umcie
U ero o0pa3oBaHMUs.

2. Jlnst onemenra 3d%4s® ompenennTh KBAaHTOBBIC 9HCNA JUIS YKAa3aHHBIX SJICKTPOHOB H
BO3MOXXHBIE CTENEHH OKUCIEHHsS. XHUMHUYECKHE CBOMCTBA M MPUMEHEHHME 3TOr0 3JIeMEHTa B
IPOMBIIIJIEHHOCTH.

3. Metrox MO JIKAO. OcHOBHBIE MTOJNIOKEHUST MeTO/1a. Pacrincats MoJIeKyIIsSipHBIE OpOUTAIH
Ui MoJekyssipHoro nona CN'.

4. VloHHas 1 HeNmoJsIpHas CBSI3U - KpailHUe cllyyau KoBaJleHTHOU cBsi3u. CTerneHb HOHHOCTU
cBsA3M. Uepes KaKkyro BETMYMHY OHA ONpEAeseTcs?

5. Ceumner. [lonydyeHne u XUMHYECKHE CBOMCTRBA.
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DK3AMEHAIIUMOHHBINA BUJET N19

1. IlpuBectn cTpyktypHbie Gopmyiasl coenuHenuii yriaepona: C,H,, HCOH, CH3COOH.
Kakyro creneHb OKUCIeHUs 1 THOPUIU3AIMIO UMEET YIIIePO] B 3TUX COCAMHEHUSX ?

2. MHorosnekTpoHHble aTombl. [lopsgok 3aceneHus ypoBHeW, momypoBHedr u AO
anektpoHamu. IlpaBuiio I'ynna n KieukoBckoro. B kakom ciydae m A 4ero ImpUMEHSETCS
npaBwio KieukoBckoro?

3. MoHHas u HeMoIsIpHAsk CBSA3M - KpaiHUE CITydan KOBAIEHTHOHU cBs3H. CTereHb HOHHOCTH
cBs3U. Yepes Kakyro BEJIMUMHY OHA omnpenensercs?

4. OxapakTepu30BaTh Mo BceM napamerpam komrmrekcusie nousl [Ni(NH3)e]* i [NiFe]* B
TOM YHCJIE U UX 00pazoBaHueE.

5. Turan. XuMudeckue cBOWCTBA U IPUMEHEHHUE.

D3K3AMEHAINIMOHHBINA BUJET N20

1. MonHas u HemosipHas CBsI3U - KpaiiHUe clydyau KOBaJIeHTHOM cBsi3u. CTereHb HOHHOCTH
cBs3M. Uepes Kakylo BEJIMUYMHY OINpPEAEISeTCsl CTENEeHb HOHHOCTU CBsA3U? B KakoM ciydae cBA3M
MOJISIPHBI, @ MOJIEKYJIa B IIeJIOM HemouspHa. [IpuBecT nmpumepsl.

2. MHoroanektponuble atoMbl. llopspok 3aceneHus ypoBHeW, mnoaypoBHed u AO
anekTpoHamu. [lpaBuno I'ynpa u KieukoBckoro. B kakom ciayyae W Ajig 4ero MpUMEHsETCS
npasuiio KiieukoBckoro? [Nokaxure modeMy rmociie KajbIus 3amoyiHsercs: d-moypoBeHb, a He p-
MOAYPOBEHB?

3. Kakue BanmeHTHBIE opOMTanM aTomMa KoOajibTa MPUHUMAIOT y4acTHe B OOpa3OBaHHH G-
ceszeit B komiutekce [CO(NH3)s]Cls KakoB tum rubpummsanuu AO atoma KoOajabTa M KaKoBa
POCTPaHCTBEHHAs CTPYKTypa ero noHa? OKpanmBaeMoCTh H MarHUTHBIE CBOMCTBA KOMILIEKCA.

4. PacriicaTh KBaHTOBBIE YKCIIA JJIs1 BaJICHTHBIX JIEKTPOHOB MapraHiia u camapus.

5. Kpemnmnii. Xumuueckue cBOWCTBa U IPUMEHEHUE.

DK3AMEHAIIUMOHHBINA BUJET N21

1. ®usnueckuié CMBICI BEJIWYMH: MOTEHLHA] HWOHU3ALMM, CPOJICTBO K DJIEKTPOHY,
AIIEKTPOOTPHULIATEILHOCTh U JUMOJBHBIA MOMEHT MOJIEKyJbl. [lepuoInyHOCTh B HM3MEHEHHH
pa3MepoB aTOMOB, MX JHEPrUil MOHM3ALMH, CPOJCTBA K DJIEKTPOHY M JIEKTPOOTPHULIATEIBHOCTH.
[IIxana s1eKTpoOTpUUATENBHOCTH. VIOHHAS M HENOMSApHAs CBS3M - KpallHUE Clly4ad KOBAJICHTHOM
cBsA3U. CTENEeHb HOHHOCTH CBSI3U - KaK OHA ONpeesaeTcs?

2. lllenounsle MeTalIbl. XUMHUYECKHE CBOMCTBA. [IpuMeHeHMe.

3. Kakue BaneHTHble opOMTanu aTomMa KoOajbTa MPUHUMAIOT ydyacTHe B OOpa3OBaHUM G-
ceszeit B komruiekce [CO(H20)6]Cl; KakoB Tum rudpummzanuu AO atoma KoOajabTa M KaKoBa
IIPOCTPAHCTBEHHAS CTPYKTypa ero noHa? OKpanmMBaceMOCTh 1 MArHUTHBIE CBOMCTBA KOMILIEKCA.

4. Tanorensl. [Tonyuenue, xumudeckue cBoiicTBa Gpropa u xjopa. [Ipumenenue.

5. Mexmonekynsipable B3auMoneicTBus. Kak (opMupyroTcss 3T B3auMOJEHCTBUS M Ha
KaKHe CBOMCTBA BEIIECTBA BIUSIIOT?

DK3AMEHAIIUMOHHBINA BUJET N22

1. DHepreTuueckas CTpyKTypa aTOMOB. YPOBHM M IOJYPOBHHM 3HEPIruu. BrIpokacHHBIE
cocrossHus. Yuciao AO Ha ypoBHSX U MOAYpOBHAX. [naBHOe, opOWUTanbHOE M MarHUTHOE
KBAHTOBBbIE YHCJIA KAaK XapaKTEPUCTUKU COCTOSHUS JJIEKTPOHOB B aToMe. CIMH 3JEKTPOHOB.
B3anMocssa3p kBaHTOBBIX uncel. [Ipuanmn Ilaynn, [Ipaswia I'yaaa n Kneukosckoro. [Ipusenure
IIPUMEPBI ABYX MOCIEIHUX IIPABUIL

2. [Moyemy nByxaTOMHBIC MOJICKYJIBI P2, ASy, SD; B 0OBIYHBIX YCIOBUSX HECTAOUJIBHBI, B TO
BpeMs Kak MoJekyiasl Ny oTHocsaTcs k Hambonee yctoWumBbiM? DocdopHas kucnora. Ee
CTPYKTYpa ¥ THOpUAN3aLus.

3. Xpowm u peppoxpom. [Tonyuenue. [Ipumenenue.

4. KakoBa MNpOCTpPaHCTBEHHAas CTPYKTypa, THUI THOpPUIU3ALMM, OKpAaIIUBAEMOCTb U
MarauTHsIe cBoiictBa noHoB [Cr(CN)e]* u [Cr(H,0)]*
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5. MexmornekymspHas 1 BHyTPUMOJIEKYIIsipHAask BOJAOPOIHAsS CBsA3b. MexaHH3M 00pa3oBaHHs
Y BIIMSIHME HA CBOMCTBA BELECTBA.

SK3AMEHAIIMOHHBIN BUJET N23

1. KakoBa mpocCTpaHCTBEHHAsi CTPYKTypa THUIl THOPUIU3ALNU, ONTHUYECKUE U MATHUTHBIC
cBoiicrBa nona [CU(CN)4]>? Hassanue kommuiexca.

2. DHeprus MOHU3ALWHU, CPOACTBO K JIIEKTPOHY U DJICKTPOOTPUIATENHLHOCTH. UTO
XapaKTePU3YIOT 3T BEJIUYMHEL. ['J1e ¥ U1 4Yero OHU MPUMEHSIOTCS?

3.IlpuBecTy MPOCTPAHCTBEHHBIC CTPYKTYPhI COCAMHEHUI uepe3 aTOMHbIC opOuTamu SiHg,
Si0,, H,Si03. Kakue crereHr OKHMCIACHHS MMEET KPEMHHH B JaHHBIX MoJiekynax? OmpeneiauTsb
TUT THOPHUIM3ALNY B ATHX MoJieKynax. [1osipHbI T TaHHBIE MOJICKYITBI?

4. MonubaeH. DaekTpoHHas KoHpurypanus. [lonydyeHne u mpuMeHEHHE.

5. Kak onpenensitorest pazmepsl atroMoB? YpaBuenue Llpenunrepa. OcHOBHbBIE TIOJIOKEHUS
Y YTO TI0 CMBICITY O3HAYAeT KBaJApaT BOJIHOBOW (DYHKIIMU B 3TOM YpaBHCHHUU?

D3K3AMEHAIIMOHHBIA BUJET N24

1. TlpuHumn HeompeneneHHOCTH [ei3eHOepra W BEpPOATHOCTHOE OIMCAHWE COCTOSHUS
JJIEKTPOHOB B aTtoMax. JJeKTpoHHoe oOmako. Opoutans. DopMmbl opbutaneit mis s-, p- u d-
anekTpoHOB. Kakoe kBaHTOBOE 4HCcIO ompeaeiser Gopmy opoutanu. Yem OTIMYAOTCA G U T —
cBsa3u? Kak onpexensiercsa pasmep aroma?

2. Jlnst onementa 3d’4s? ONPEIEINTh KBAaHTOBBIE YHUCIA JUI YKa3aHHBIX JJIEKTPOHOB U
BO3MOJXKHBIE CTeNeHU okucieHus. Uto 31o 3a snemeHT? KakoB (u3nuecKkuil CMBICT KBaHTOBBIX
ymcen? [lomyyeHue 1 npuMEHEHHE 3TOTO JIEMEHTA.

3. Kakue BaneHTHble opOHTanu aTtoMa KoOaiabTa MPUHUMAIOT ydyacThe B 0Opa3oBaHUM G-
ceszeit B komruiekce [CO(NH3)s]Cl, KakoB tum rudpummzanuu AO atoma KoOajabTa M KakoBa
IIPOCTPAHCTBEHHAsl CTPYKTypa ero mona? Ha3paHue, OKpallMBaeMOCTb MU MarHUTHBIE CBOMCTBA
KOMILJIEKCA.

4. Hamucatb >1I€KTpPOHHYIO (hOpMYTy XJIOpa M Cepbl B OCHOBHOM U BO30YXICHHOM
coctossHusX. [lo anexTpoHHON (opMyse OMpeAeTuTh MECTO €ro B TEPHOIUYECKON CHCTEME
(rpymity, MOArpyIIy, NEPUO/1) U KBAHTOBBIE YKCIIA JUISl BAJICHTHBIX 3JIEKTPOHOB.

5. Bananmmii. [lonmydyeHue W NpUMEHEHHE B MPOMBINUICHHOCTH. CTENEHU OKHUCICHHS H
XUMHYECKHE CBOMCTBA.

3K3AMEHAIIMOHHBIA BUJIET N25

I. MeTox BaJIEHTHBIX CBA3€H WM CIIMHOBAas TeOpus BaJeHTHOCTU. [IpuBecTm mpumepsl
obpazoBanus moinekyn NH; PCls, PCls u mona BFs . HapucoBare uX mnpocTpaHCTBEHHbBIE
CTPYKTYpBhI U€pe3 aTOMHbIE OpOUTAIIH.

2. Hamucarp >neKTpoHHYIO (GOpMyNy XJIOpa M Cepbl B OCHOBHOM M BO30Y)XICHHOM
coctossHUAX. [lo anexTpoHHOU (GopMysne OmpenenuTh MECTO €ro B MEPUOIUYECKON CHCTEeME
(rpymity, MOArpyIIY, HEPUOJT) U KBAHTOBBIE YHCIIA JUIS BAJICHTHBIX 3JIEKTPOHOB.

3. YkaxuTe, B KaKOM COCTOSHUU THOPHUIU3AIMU HAXOJUTCS KOMILIEKCOOoOpa3oBaTelib B
HOHE [CO(H20)6]+3? Kak o0paszyercss 3ToT Komruiekc? OxapakTepu3oBaTh €ro MarHUTHBIC
CBOMCTBA, CTPYKTYPY U LIBETHOCTh. KOMIIIEKC BBICOKO- MJIM HU3KOCITMHOBBIN?

4. MexMoneKysipHble B3aUMOJCHCTBHS.

5. Cepa. [lony4yeHue, npuUMEHEHUE U XUMHYECKHE CBOMCTBA.

DK3AMEHAIIMOHHBI BUJIET N26
1. Ipusectu crpykrypHbie ¢opmynsl coequHernit CH3zCl, COCl,, CO,. YkazaTh THII
ruOpuAM3alM U KPAaTHOCTb CBSI3€M B JIaHHBIX MoJsieKyiax. Kakue u3 NMpUBEIEHHBIX MOJIEKYI
0071a/1at0T TUTIOTLHBIM MOMEHTOM, a KaKUe - HET U Mmo4Yemy?
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2. Teopus rubpuauzanuu. HampaBieHHOCTh M KPaTHOCTh XUM. CBS3H. UeM orpenenseTcs
TFEOMETPHsI U JUIOJIBHBIE MOMEHT MoJieKysl. CTpoeHue M XMMHYECKas CBS3b B COCIAMHEHHUSAX.
Mertoz BaJICHTHBIX CBA3E€H WIN CIIMHOBAs TEOPUS BaJICHTHOCTH.

3. ®ochop. Ilomydyenue, npuMeHeHHEe U XHMHUYECKUE CBOMcTBa. BO3MOXHBIE CTeneHH
OKHCJICHHS.

4.Yxaxure, B KAKOM COCTOSIHUM TMOpUAM3allMM HAXOIUTCSI KOMIUIEKCOOOpa3oBaTesb B MOHE
[Mn(OH)s]™*? Kak obpasyercst 31oT kommiekc? OXapakTepH3oBaTh €ro Ha3BaHWE, MATHHTHBIC
CBOICTBA, CTPYKTYPY U LIBETHOCTb. KOMIIIEKC BEICOKO- MJIM HU3KOCITMHOBBIN ?

5. Ilokaxwure, yeMy paBHbl YHMCIICHHbIE 3HAUEHUS KBAHTOBBIX YHCEN Ul 3JIEMEHTA,
SIeKTpoHHas KoH(pHrypamus kotoporo 4d'5s%. Uto XapakTepH3ylOT 5TH KBaHTOBBIE uncia? Uto
3TO 3a 271eMeHT? Ero Xxummueckue cBOMCTBa

DK3AMEHAIIUMOHHBINA BUJIET N27

1. Tlouyemy momnekysnl SnCl, u PbCl,, cymiectByrorue B ra3000pa3sHOM COCTOSIHUH, HMEIOT
yrioByio popmy, a HgCl, u CdCl; - nuneiinyio?

2. Mero/ BaJeHTHBIX CBSI3el WM CIIMHOBAs Teopus BajdeHTHOCTH. Iloka3are Ha mpuMepax
N2, BF4~ IlonspHOCTB CBS3M M MOJISPHOCTb MOJEKYJ. J{UIOIbHBIE MOMEHTBHI CBA3EH M MOJIEKYII.
Bcerna nmu onu coBnaatot?

3. Kakue n3 xommiekcoB [V(CN)s]* u [V(H20)]*" nmamarnurtHBle M mapamMarHuTHSIC.
VKaxure Ha3zBaHUE, TUIl T'MOPHIU3ALMM, MPOCTPAHCTBEHHOE CTPOEHHE M OKPAIIWBAEMOCTb.
OTBeTbI 000CHOBATD.

3. s snmementa 3d°4s' ompenennTh KBaHTOBBIE UHCNA IS YKA3aHHBIX SICKTPOHOB H
BO3MOXKHBIE CTENEHH OKHCIeHHus. [lomyuyeHHWe © TpPUMEHEHHE JTOTrO DJIEMEHTa B
IPOMBIIIJICHHOCTH.

4. MexMoueKyspHoe (OpHeHTalMOHHOE, VMHJYKIIHOHHOE, JUCIIEPCUOHHOE)
B3aUMO/IEIICTBHE MOJIEKYI.

5. Pe3oHaHCHBIE CTPYKTYpHI.

DK3AMEHAIIMOHHBIA BUJIET N28

1. Onpenenute 3apsa KoMIUIeKcooOpa3zoBaTeneil M KOOpAMHAIMOHHbIE yncia. Kakue u3
ITHX KOMIUIEKCOB SBIISIOTCS OKpalleHHbIMH. Has3BaHmWe, CTpOEHHE, OKpaluBaeMOCTh H
MarHuTHbIe cBoiicTBa kKomiuiekca Ko[CuCly]? Kakoii Bua rubpuau3aiuy B 5TOM KOMILIEKCE.

2. TlepBblii 3aKOH TepMOAWHAMHUKH. BHYTpeHHSs »Heprusi W HSHrTanbnus. Kpurtepuu
CaMOIIPOU3BOJILHOTO TIPOTEKAHUS XMMHUYECKUX peaKkuuid. DHTANbNUNHBIA W DHTPOMMIHBIN
(baKTOpPHl XUMUYECKUX PEAKIIHH.

3. Kak obpasyercs komruiekc K[AI(OH)4] u kakue opOUTaiM allOMHHUAS YYaCTBYIOT B €TO0
oOpa3oBaHWM. YKa3aTb THI THOPHIW3AIMHM, OKPAIIMBACMOCTh, MAarHHTHBIE CBOWCTBA U
IPOCTPAHCTBEHHOE CTPOEHUE KOMIUIEKCa.3

4. OCHOBHBIE TIOJOXEHHS KBAHTOBO-MEXaHMUYECKOW TEOPHH CTPOEHHsS aTroMoB bopa.
Snepnas monenbp aroma. CTpoeHHE sijipa, MAacCOBO€ YMCIO, MPOTOHBI, HEHUTPOHBL. M30TOIBI
ATOMHBIE MacChl 3JIEMEHTOB, BHECEHHBIE B TIEPHOAMUYECKYIO cUcTeMy. Kakum 00pazom CIieKTpbl
aTOMOB CBITPaJIM POJb B CTAHOBJIEHUH Teopuu bopa?

5. Harpuii. [Ipupoansie pecypcesl. [Tonyuenue. CoiictBa. [Ipumenenue.

DK3AMEHAIIMOHHBINA BUJET N29

1. Anromunuil. [Ipupoansie pecypcesl. Ilonyuenune. CoiictBa. [Ipumenenue.

2. 3axoH ['ecca u cienctBus u3 Hero. DHeprus [ m66ca peaknun CaCO3 = CaO + CO; paBHA
AGXPO = - 28,55 kJlxk. PaccuuraTts 3HayeHue koHcTaHThl paBHOBecus K, mpu T=500 u 1000K.
Onpenenuth HaNpaBJIeHHE Mpoliecca. Yemy paBHa paBHOBECHAS TeMIIEpaTypa 3TOU peakuun?

3. Kakue BaneHTHbIe OpOUTaAIM XpoMa NMPUHUMAIOT y4acTHEe B 0Opa30BaHUHU G - CBS3EH B
none [Cr(H.0)s]**? Kakos Tunm rubpummsarmn AO HOHAa XpOMa M CTPYKTypa 9TOrO HOHA?
HasBanue, cTpykTypa, OKpaliMBacMOCTb U MATHUTHBIE CBOMCTBA.
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4. Xene3o, XpoM, HUKEIb. DJIEKTPOHHBIE KOH(UTYpalluu U cTerneHu okucienus. [lonyuenue
Y IIPUMEHEHHUE.
5. Menp. [Tpuponnsie pecypcsl. Ilonyuenue, npumMeHeHHe 1 XMMUYECKNE CBOWCTBA.

DK3AMEHAIIMOHHBIN BUJIET N30

1. [To kakoMy MexaHH3My JIMTaHAbI 00pa3yIOT CBSI3b C KOMJICKCOOOpa3oBaTelieM B
OKTa3(pUYECKOM BBICOKOCIHHOBOM HoHe [COFg] . Pacrmcars cxemy 06pasoBaHHs KOMILIEKCA.
MarHuTHbIe CBOMCTBA Ha3BaHKE, CTPYKTYpPa M OKPAIICHHOCTh KOMILIEKCA.

2. Teopus kpuctayumaeckoro mouist. [Ipupoaa XuMCBs3H KOMILIEKCOOOPa30BaTeib - JINTaH]I.
Pacmeruienne d-mogaypoBHS KOMILIEKCOOOpa3oBaTelisi B OKpY)KEHHH JuraHaamu. I[lapamerp
pacmeruienus. Pacrierienne d-moaypoBHST KOMILIEKCOOOpa3oBaTelis B OKTadIPUYECKOM U
TETPAdIPHUECKOM OKpPYKEHUH JHuraHaaMu. CIEeKTpOXUMUYCCKHIA PsIT JIMTaHIOB.

3. OmpeznenuTb BO3MOKHOCTh CaMOIPOU3BOJIBHOIO MpoTekaHus peakuuu PbO(y + CO, =
Pbyy + CO, nIpH CTaHIAPTHBIX YCIOBHAX. YKaXKUTE 3HAK AS° xp. OTBETBI 0OOOCHYMTE.
OnpenenuTh paBHOBECHYIO TEMIIEPATYPY PEAKIIHH.

4. Mapraner. [Tpupoansie pecypcbl. [lonyueHue, npuMeHEHNE U XUMUYECKHE CBOWCTBA.

5. 3aBUCHMOCTH TTapaMETPOB PACHICTUICHUS OT TOJIOKEHUS JIMTAH/IA B CIEKTPOXUMHUIESCKOM
psiny. Bbicoko- M HU3KOCHHHOBBIE KOMIUTeKChl. OObscHuTh Ha mpuMmepax [Cr(NHs3)s]Cls u

[Cr(OH)G]C|3

IlepeyeHb BONPOCOB U 3aJaHMH 1JIs1 HOATOTOBKHU K 9K3aMEHY B IIEPBOM ceMecTpe
(OIIK-1: UOIIK-1.2, NUOTIK- 1.2, UOIIK-1.3):

1.  OcHOBHblE 3aKOHBI XMMHH (COXpPaHEHHE MacChl, IIOCTOSHCTBA COCTaBa,
sKkBHUBaJIeHTOB. ['a30BbIe 3aKoHbI (ABoraapo, MenjaeneeBa-Knaneiipona). [lapiuansHblie 1aBiaeHus
ra3oB. 3aKOH 9KBMB&JICHTOB. OCHOBHBIEC TIOHATHSA XUMHHU (aTOM, XMMUYECKHH AJIEMEHT, U30TOIIbI,
MOJIEKYJIa, HOH, CBOOOHBIN paJMKajl, MOJIb U DIKBUBAJICHT).

Xumnueckass (opmyna. AOCONIOTHBIE M OTHOCHUTENIbHBIE MAacChl aTOMOB. ATOMHas
eauHuna Maccel. Yuceno ABorajnpo. OTHocuTenbHas MoJeKyJspHas macca. Monb. MonspHas
Macca. DKBUBAJIEHTBI PA3JINYHBIX KJIACCOB BEIIECTB.

2. TepmonmmHamuueckast cucreMa. Bunmel cucrtem. CocTossHME CUCTeMBL. BHYyTpeHHSS
DHEPrusl W DSHTAIBIIHA cUcTeMbl. [IpakTHueckoe mpuMeHeHue 3THX BenuyuH. llepBbIil 3akoH
TepMoIuHAMHUKH. DHTabnus. Termossie 3¢ dextsr peakiuii QV i Qp. DHIO - 1 HIK30TepMUYECKUE
peaxkuuu.

Crangaptueie  ycioBus. CrangapTHele  cocTosiHMS.  CTaHOapTHbIE — DHTAJBIIUU
00pa30BaHUs MPOCTHIX U CIOKHBIX BEIIECTB. DHTPOMNHS U TEPMOJMHAMUYECKAsE BEPOSTHOCTD.

3akoH I'ecca m ero cneactBus. TepMoXuMHYecKHe ypaBHEHHsA. Pacuer TemnoBbIX
3pPEeKTOB XMMUYECKUX peakuuid. ODHTporus. BTopoil 3akoH TepMOAMHAMHUKH. Y CIIOBHE
CaMOIIPOM3BOJILHOTO  MPOTEKaHUs IPOLECCOB U  TEPMOAMHAMHUYECKOE paBHOBECHE B
U30JIUPOBAaHHON cucteme. OHeprusi [u006ca. VYcioBus caMONPOU3BOIBHOTO MPOTEKaHUA
IIPOLIECCOB U pPAaBHOBECHSI B 3aKphIThIX cucTemax. da3oBble paBHOBecus. DHepreTHYecKas
auarpaMma peakiuu. TpeTud 3akOH TepMOJMHAMUKU. AOCOIIOTHAS SHTPONHS MPOCTBIX M
CIIOKHBIX BEUIECTB. OJHTPONUIHBIE JIUarpaMMbl HHAWBHYaJbHBIX BelIeCTB. Bospactanue
(yObUIB) SHTPONMU B 3aBHCHUMOCTHM OT CTPOEHHs BEIIECTB, Npu (Da3oBBIX Mepexoiax U B
XUMHUYECKHX peakuusx. CBs3b 2HEPrMM aKTUBALMU C TemoBbIM 3¢dektom. OOpatumble U
HEOOpaTHMBbIE MPOLECCHl. Y CIOBUS U3MEHEHUS HalpaBlIeHUs] OOpAaTUMbIX XMMUYECKUX PEaKIuil.
OHTaJIbNUMHBIA W SHTPONUHHBIA  (HAKTOPBHI. Temmnepatypa wuHBepcuu peakuuu. CBs3b
CTaHAapTHOW dHepruu ['mbbca peakuu ¢ ee KOHCTAaHTOW paBHOBECHS. 3aBUCUMOCTh KOHCTAHTBI
paBHOBecus oT Temneparypsl. CTangapTHas cBoOoaHas sHeprus [ mb6ca oOpa3oBaHus BEMIECTB U
pacyeTsl CTaHAAPTHBIX dHepruil ' mb06ca XMMHUYECKUX peaKIuii.

3. Kunernka xumudeckux peakuuii. CpemHsisi W MrHOBEHHas CKOPOCTb pEaKI[Uu.
CKOpOCTh TeTEpPOTreHHBbIX peakiuuid. 3aKOoH JEWCTBUS MacC. 3aBHUCHUMOCTb CKOPOCTH OT
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KOHLeHTpauuu peareHToB. Ilopsinku peaknuu. KoHcraHTa CKOpOCTH. DHEprusi aKkTHUBALUU
npouecca. AKTUBUPOBAaHHBIA KOMILJIEKC. AKTHBHBbIE MOJIEKYJbl (pacmpenenenue Makcsena).
OHeprus axkTHBAalUM, NEPEXOJHOE COCTOSHHE W AaKTHUBUPOBAHHBIM KOMILJIEKC Ha IpUMEpE
OJIHOCTAaUMHON peakuuu. BiusHue Temneparypsl Ha CKOPOCTh XMMHUYECKON peakuuu. [IpaBuio
Bant-T'odpda. VYpaBHenwe AppeHumyca. ODHeEprus aKTHBAMM H  TPEAIKCIIOHCHIUATHHBIN
MHOXUTENb - UX (U3UYECKUH CMBICI. |'OMOreHHBIH W TeTepOoreHHbI Karainu3. ['oMOreHHbIi
Katanu3. BrusHue katanu3aTopa Ha 6apbep MpsiMoil U 0OpaTHOM XuMU4eckoil peakuuu. Katamus
U XUMUYECKOEe paBHOBecue. JIOCTOMHCTBA M HEAOCTAaTKU 3TOr0 BUAA Karajau3a. | eTeporeHHbI
KaTau3 u ero ocoOeHHOCTH. [IpOMEXyTOUHBIE COEIMHEHHS B TETEPOTCHHOM KaTajus3e.
JlocTonHCTBa M HEAOCTATKU T€TEPOreHHOro Katanu3a. Binsaue karanuzaropa Ha Eq ¥ ckopocTH
npsMoil W oOpatHoW peakuuil. [IpuHIMO MOABMXHOTO (IUHAMHUYECKOro) paBHOBecus Jle-
Hlarense. OOpatumble peakuuu. 3akoH JeiicTBUS Macc M KoHcTaHThl paBHOBecus Ke u K, . Mx
COOTHOIIIEHUE MJIi TOMOTEHHBIX Ta3000pa3HbIX M KOHACHCHPOBAHHBIX CHUCTEM. MeXaHU3M H
CTaIUUHOCTH peakuuil. MoJeKyIsIpHOCTh (MOPSAI0K) PIEMEHTAPHBIX CTaauil U nuarpammbl Eakt-
IyTh MHOTOCTaJIMHHON peakuuu. Jlumutupyromas cragus. Csi3b KOHCTaHT CKOPOCTEH M 3HEPTU
aKTUBALlUM TPSIMOM HM O0OpaTHOW XMMHMYECKOH peakluud COOTBETCTBEHHO C KOHCTaHTOU
paBHOBecHs M TEIIOBBIM d(pdekTom peakimu. OCOOSHHOCTH TE€TEPOTSHHOTO PAaBHOBECUS U
MaTE€MaTUYeCKON 3alMCU KOHCTAHT PABHOBECHUS FE€TEPOr€HHBIX XUMUYECKUX PEAKIUH.

4. Teopust anexkrtponuTudeckod naucconurauuu Appenuyca. CrTeneHb M KOHCTAaHTa
aucconmanuu. Buasl koHueHtpauuid. Pacuer crenenu nuccouuannu u pH pacTBOpoB Ha npumepe
c1abbIX KUCIOT U OCHOBaHUU. /luccounanus snekrponutoB. MlonHoe nponsseaenue Bojsl. [lkana
KUCIOTHOCTH. HelTpanbpHble, KHCIBIE U HIeNIouHble pacTBOPHI U MX pH. CriocoOb! moKuCcIeHUS U
oI IaYBaHUs BOJIHBIX pacTBOpPOB. Crioco6b1 BBIPAXCHUS KOHLEHTpauui
(mponemonctpupoBath Ha mpumepe H»SO,). Crymenyaras agucconuanusi SJIEKTPOJIUTOB B
pactBopax. KoHcTaHThl Aucconany KUCIOT U OCHOBaHUN. OCHOBHBIE, KUCIIbIE M CPEAHHE COJIH.

3akonbl Payng. D0ymnuockonust M Kpuockonus. OCMOC U OCMOTHYECKOE JaBIICHHE.
Iunaponus coneit. I'maponus coneit. CteneHs U KOHCTaHTa TUAponn3a. CTymeHYaThI THAPOIIN3.
Bnusinue Temmepatrypsl, pa30aBieHUs U OJHOMMEHHBIX MOHOB Ha ruaponu3 coieil. Koncranta
ruaponuza. pH cpenbl npu rugponuse coneid. CIBUT paBHOBECHS MPU THIPOIH3E.

I'ereporeHHoe paBHOBECHE OCAJOK - HACBILICHHBIH pPAacTBOpP TPYAHO PAacTBOPUMOIO
ANIeKTposinTa. MexaHu3Mbl paCTBOPEHUS MOHHBIX KPUCTAJIJIOB U MOJSPHBIX MOJIEKYI. JBroKyIas
cuiia npotuecca pactBopenusi. Conbparanus U rupatanus. TernoBeie 3pGeKThl paCTBOPEHHUS.

[IP. YcnoBus ocaxaeHuss U paCTBOPEHHMsI AIEKTPOJIUTOB. HackleHHbIe, TEpECHIIIEHHbIE
Y HEHACBIILEHHBIE PAacTBOPHI cosied. KommiekcHble coennHeHus. Jlucconmanus KOMIUIEKCHBIX
COCTUHEHUN.

5. JIBOIHOI AIIeKTpUYECKUl CII0M M MEXaHU3Mbl BOSHUKHOBEHHS CKauka MOTEHIMaNa Ha
rpaHULle pazziena 3JeKkTpoj/pacTBop. Bomoponusiii snexktpon. CraHIapTHBIE OKHCIMTEIbHO-
BOCCTAHOBUTENIbHBIE NOTEHIMANBI. BUIBI JIEKTPOAOB U HUX OKHCIUTEIBHO-BOCCTAHOBUTEIBHbIE
MOTEHLMANbl. YCJIOBUS OTOOpa OKHUCIUTENEH UM BOCCTAHOBUTENEH MO 3HAYEHMSIM CTAHJAPTHBIX
ANIEKTPOJHBIX NOTEHUUANOB mosypeakunid. Popmyna HepHcra. KOHLEHTpallMOHHBINA 3JIEMEHT.
Cesazp OJIC ¢ wu3meHeHueM »dHeprud [ub60ca M KOHCTaHTOM pPAaBHOBECUS OKHUCIUTENIBHO-
BOCCTAHOBUTENBHBIX peakUMi. ['ajbBaHMUECKHE DJEMEHTBHI. DJIEKTPOIM3. 3aKOHBI AJIEKTPOJIM3a
@apanes. Yucno dapaznes. Beixoa mo Toky. OTOOp BEpOSATHBIX 3JIEKTPOAHBIX MOJypeakUuid Ha
OCHOBE 3HaYEHMH UX JIEKTPOJHBIX NOTeHIMANOB. [lepeHanpspkeHne. DNEKTpOIN3 C UHEPTHBIMU U
pacTBopuMbIMU aHolaMu. (OOocCHOBaHME BBIOOpa 3JEKTPOIHBIX TMOIYPEaKIUil Ha OCHOBE HX
AJIEKTPOJIHBIX TOTEHLUAJIOB.

6.. Bumer kopposun. Koppo3usi ¢ BOJOPOJHON ¥ KHUCIIOPOJAHOH ACTIOJSIPU3AIHCH.
Huarpammbl Ilypbe M X HCHONB30BaHHE, NPUMEHHTEIBHO K KOPPO3MOHHBIM MPOIIECCaM.
CrniocoOBlI 3a1IUThl METAIIOB OT KOPPO3UH

Ilepeyens BONMpoOCOB U 3aIaHMIA /15l TOATOTOBKH K K3aMeHY BO BTOPOM ceMecTpe
(OIK-1: UOIK-1.2, UOTIK- 1.2, UOIIK-1.3):
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1. SAnepnas moxmens atoma. CTpoeHue sapa, MaccOBO€ YHCIO, IMPOTOHBI, HEMTPOHBI.
Crtpoenune aroma Bogopona. [loctynarer u Teopus bopa. Crektpbl atomoB. M3oTombl. M306apshi.
ATOMHBIE MacChl 3JIEMEHTOB, BHECEHHBIE B IEPUOJUUECKYIO CUCTEMY.

OHepreTuyeckass CTpyKTypa aTOMOB. YPOBHU M IOAYPOBHHM SHEPIrHH. BBIpOXkIeHHBIE
cocrosiHus. Yucino AO Ha ypoBHSAX M MOAYpOBHSX (B 00oioYKax M momobonoukax). [maBHoe,
OpOUTaAIbHOE W MAarHUTHOE KBAHTOBBIE YHCIIAa KaK XapaKTEPUCTHKU COCTOSHUS JJIEKTPOHOB B
atome. CniuH 31exTpoHoB. [Ipunnun [Taynu. EMKOCTE 3/1€eKTpOHHBIX YpOBHEM, noaypoBHel u AO
1o anexktpoHam. [IpaBuiio I'ynna. B3aumocBs3s KBaHTOBBIX uucen. [IpuHIun HeonpeaeneHHoCTH
['eiizenOepra 1 BEpOSATHOCTHOE OINMCAHUE COCTOSIHMSI JIEKTPOHOB B aToMax. DJIEKTPOHHOE
obnako. [I'pannuynas moBepxHocTh. IlnoTHOCT, BeposTHOCTH. DYHKIUS paauaIbHOIO
pacnpezeneHusl MIIOTHOCTH BEPOATHOCTH. DJIEKTPOHHBIE 3HEPIeTUYECKUE YPOBHH, NOAYPOBHH,
atoMHble opOuTanu. ®opma u opuentanusi AO. OcHOBHBIE U BO30YKICHHBIE COCTOSIHUS aTOMOB.
ATOMHBIE CIIEKTPHI U YTO OHU OTPAKAIOT?

MHuorosnektponHsle arombl. [lopsgok 3aceneHust ypoBHe#, mnoaypoBHer u AO
anektpoHamu. IlpaBuno KieukoBckoro. [IpuHIMIBI 3amofHEHUS OpOUTANCH 3JICKTPOHAMMU.
Honnast cBsi3b, KaK KpaliHMii cy4ail KOBaJIeHTHOM cBsi3u. OCHOBHBIE M BO30Y)K/IEHHBIE COCTOSIHUS
atomoB. [lepmoanueckuil 3akoH M mepuoaudeckas cucremMa MenaeneeBa. [lepuoa, rpynmsl u
noarpynnsl. CemeicTBa 3J€MEHTOB. JJNeKTpoHHbIe GopMyinbl. [IpHUMHBI MEPHOIUYECKOTO
M3MEHEHHUs CBOMCTB 3JIeMEHTOB. [lepnoinyHOCTh B U3MEHEHUH Pa3MEPOB aTOMOB, UX MOHU3ALUH,
CPOJICTBA K 3JIEKTPOHY U 3JIEKTpooTpuuaTenbHocTy. [llkana 3mekTpooTpruareabHOCTH.

2. IIpuposia XUMHYECKON CBS3H, YCIOBHE M CIIOCOOBI €¢ BOZHUKHOBEHUs. JlJTMHA, Yroml u
sHeprusi cBsi3u. OCHOBHBIE THUIIBI XUMHUYECKOM cBsi3M. MoHHas cBsa3b. KoBasieHTHast CBs3b.
OOMEHHBIE U JIOHOPHO-AaKLIEITOPHBIM MEXaHW3Mbl €€ BO3HUKHOBeHHMs. PacnapuBanue
31ekTpoHOB. CriocoObl 00pa30BaHMsl XMMHUUECKON CBSI3U M MEPEKPhIBAaHUS NEKTPOHHBIX 00JIaKOB
(aromHBIX opOuTaneil). ¢ u -cBa3u. OMHApHbBIE U KpaTHbIE CBsI3U. [lepekpbiBaHNEe U MPOYHOCTH
(uMHA) cBA3U. MeTo1 BalleHTHBIX CBsA3el. JJOHOpHO-aKIIeNTOPHAS CBA3b.

Merammueckas cBsa3b. BogopoaHas (MeXXMONEKysipHas U BHYTPUMOJIEKYJISIpHAsi) CBS3b.
Crioco0b! ee BO3HUKHOBEHUS. BrusHIe BOJOPOIHBIX CBsI3€i Ha CBOWMCTBA BELIECTB (Ha MpUMeEpe
Bo/bl). Pe3oHaHcHBle CTpykTypbl. CBs3b B 3JIEKTPOHOAECPUUUTHBIX MoJiekynax. Teopus
ruOpuau3anuy. HanpaBiaeHHOCTh W KpaTHOCTh XUM. cBs3H. ['eomerpust monekyn. CtpoeHue u
XUMHUYECKasl CBA3b B COENMHEHUsAX. MeToJ BaJleHTHBIX CBSI3€ WM CIHHOBAas TEOPHUs
BaJICHTHOCTH. llonsfpHOCT  CBS3M M MNOJNSPHOCTH MOJEKYJ. [IumonapHele MOMEHTHL. Meron
MoJiekymsipHbix opOutaner (MO JIKAO) B mnpuiiokeHMM K JBYXaTOMHBIM MOJIEKYJIaM H
MOJIEKYJISIDHBIM HMOHAaM BOJOpPOJAA, KHCIOpOJa, a30Ta HMX HOHOB M renus. CBs3bIBAlOUIME H
paspeixisroriie MO.

3. KommiekcHble coequnenus. KommnekcoobpazoBarens v uranzsl. KoopauHannoHHoe
YHUCIIO U ACHTAaHTHOCTb. MOHO- MOJIMJEHTAHTHBIE JIUTaHAbl. BHYTPHUKOMIIEKCHBIE COEIUHEHUS U
XEJIaThl.

. Knnaccudukanus 1 HoMeHKIIaTypa KOMIUIEKCOB B 3aBUCUMOCTH OT MPUPOAbI JIUTAaHI0B
(akBa-, aMMHO-, TUAPOOKCO-, alUI0- U 1p.). OAHO- U MHOTOSAEpHbIE KOMILIEKCH. Kiactepsl.
W3ononu- v reTeponoarucoeIMHEHUS.

Jucconmanus KOMIUIEKCHBIX coequHeHMH. KoHcTaHTa HECTOMKOCTH KOMIUIEKCHOTO
COCTMHEHMS, KOHCTaHTa YCTOMYMBOCTU. Pacman KOMIUIEKCHBIX coequHeHui. JlaOuiabHOCTH
KOMILJIEKCOB. /IBOMHBIE COMH.

Teopus kpuctaimmueckoro nosis. [lpupona XuMCBsI31U KOMILIEKCOOOPa30BaTeb- JIUTaH.
Pacmerienne d-moaypoBHS KOMIUIEKCOOOpazoBaTesi B OKTAdJAPUUYECKOM U TETPadpUUYecKOM
okpyxeHuu aurangamu. [lapamerp pacuieruienns. CieKTpOXUMUYECKHH psil TUTaHIOB.

3aBUCUMOCTb [TapaMETPOB PACIIEIUIEHHSI OT MOJIO0XKEHUS JIUTaHa B CIEKTPOXUMUYECKOM
pSAy W OT CTENEHU OKHUCICHHS LEHTPAaJbHOTO0 HMOHA- KOMIUIeKkcooOpa3oBarens. Bricoko- u
HU3KOCIIMHOBBIE KOMIUIEKCHl M OOBSICHEHHE MX MAarHUTHBIX U ONTUYECKHX CBOMCTB B TEOpPHHU
KPUCTAJUIMYECKOTO MOJIS.
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MexaHu3M B3aMMOJICHCTBHSI KOMIUIEKCOOOpa30BaTeNh — JIMTAH/IbI B TEOPUU BaJICHTHBIX
cBs3eil. TunuuHble MOHBI-KOMIUIEKCOOOpa3zoBaTenu, rudbpuanzanus ux AQO, IpOCTpaHCTBEHHOE
CTpPOCHHE KOMIUIEKCOB. BHemHe- W BHYTpUOpPOHMTAIbHBIE KOMIUIEKCHL. BBICOKOCIIMHOBBIE |
HU3KOCIIMHOBBIE KOMIUIEKChl. MarHUTHbIE CBOMCTBA.

KommiiekcoobpazoBanue. M3omepusi KOMIUIEKCHBIX coeauHeHud. Lluc — u Tpamc-
uzomepus. OnTudeckasi U30MepHs U XUpaJbHbIe aTOMBI-KOMILIEKCOOOpa30BaTeu.

4. Xumusi 5JIEMEHTOB U UX COCTMHEHHI.

OOmas XxapakTepUCTHKA 3JIEMEHTOB [-A Tpynmbl: 3J€KTPOHHOE CTPOEHUE, MPUPOIHBIC
pecypcel, CHocoObl TMOMy4YeHHs, (U3UYECKHE CBOWMCTBA, B3aUMOICHCTBUE C TPOCTHIMHU
BelleCTBAMU U BoJloM. [Ipumenenue.

[Tonyyenue u cBOWCTBa BOJOPOJHBIX U KHUCIOPOJHBIX COCAUHEHUN 3JIEMEHTOB [-A
rpynmsl. 'napookcuasl u conu. [Ipumenenue.

OOm1ast XapakTepUCTHKA 3JeMEHTOB 11-A rpynmsl: 3JIeKTpOHHOE CTPOEHUE, MPUPOTHBIC
pecypchl, CHocoObl TMoNyuyeHus, (u3Mdeckue CBOWCTBA, B3aUMOJACHCTBHE C TMPOCTHIMU
BEIlECTBAMU U BOOM. [Ipumenenue.

[lonyuyenue u CBOMCTBAa BOJOPOAHBIX M KHUCIOPOAHBIX COEAMHEHUI 3J1eMEeHTOB 11-A
rpynmsl. I'mapookcunsl u conu. IIpumenenue.

OOmiass xapakTepucTuka »3yeMeHToB 111-A  moarpynmel: 3JIEKTPOHHOE CTPOCHHUE,
IIPUPOJIHBIE PECYPCHI, CIIOCOOBI MOIYUYEHUs, (PU3UUECKUE CBOICTBA, B3aUMOAEUCTBUE C MPOCTHIMU
BellleCTBaMU U BOJOM. lIpumenenue.

bop. Amnnorponus. [lonydenue u cBoiicTBa. B3anmoelicTBie ¢ MpOCTHIMU BEIIECTBAMHU,
BOJIOH, KUCJIOTaMH U mienodaMu. OKCu, THAPOKCUABI, COMH OOpHBIX KUCHOT. [IpuMenenune

Bonoponnsie coenunenust 6opa. Iloimyuenue, OCOOEHHOCTH CTPOCHHS, CBOWCTBA,
IIPUMEHEHUE.

AntomuHuil U ero coenuHeHus. [loimydenue, ¢u3nyeckue M XUMHUYECKHE CBOWCTBA,
MpUMEHEHHE. ATIOMOCUIUKATHL. [{eonuThI.

OO6mas xapakTepucTuka 351eMeHTOB 1V-A Ipynmsl: 3JI€KTPOHHOE CTPOCHUE, IPUPOHBIE
pecypchl, CHocoObl ToNyudeHus, (u3ndeckrue CBOWCTBA, B3aUMOJAEHCTBHE C TMPOCTHIMU
BEILIECTBAMH, BOJIOW, KUCIIOTaMU, 1enoyamu. [IpuMmenenue.

Kpemuuit u ero coennnenus. Ilonydenune, ouncrka, npumeHenue. BzaumopelictBue ¢
IPOCTHIMU BEIIECTBAMH, BOJOH, KucioTtamMu M Imenoyamu. Oxcuasl U ruapokcuabl. KapOun.
CuiMkaThl, CTEKJIO, KEpaMuKa.

I'epmanmii, onoBo u cBuHen. [lonyyenue, ouncTKa, IPUMEHEHUE. XapaKTEepHbIE CTEIEHU
OKHCIIeHUs. B3auMopeicTBUE C MPOCTHIMH BEIIECTBAMH, BOJOH, KHUCIOTaMH U UIEIOYaMHU.
Oxkcuapl U TuAPOKCcHIbl. OKUCTUTEIFHO-BOCCTAHOBUTENIbHBIE CBOMCTBA. OO0IIas XapakTEepUCTHKA
3JIEMEHTOB V-A TpyNIbL: 3JIEKTPOHHOE CTPOEHHUE, NMPHUPOJHBIE PECYpPCHI, CIOCOOBI MOITyYeHUs,
CTENEeHH OKHCIIeHUs, (pru3nueckue cBOMCTBA, B3aUMOJICHCTBUE C MTPOCTHIMH BEIIECTBAMU U BOJIOM.
IIpumeHeHue.

Azor.  Ilpupomnsie pecypcbl. [lomydyenne. Crtpoenue monekyiasl (BC u MO).
B3aumoneiictBuss ¢ mpocteiMu BemlectBamu. KapOuapl u HUTpuAbl. CTeneHW OKHCIEHUS U
YCTOMYMBOCTh COETMHEHUH, CoiepKalluX a30T.

Bonopoanesie coenuHeHHs: aMMHaK, TUIpa3WH, TUAPOOKCUIAMHUH, Aa30THOBATHCTAast
kucnota. Mx monyuenue, cBoiicTBa U MpUMEHEHUE.

Oxkcuabl U ruAPOKCH b a30Ta.CTpoeHUEe UX MOJIEKYN. A30THCTasl U a30THAs KUCIOTHI, UX
COJIM, MOJYyYeHUE, CBOMCTBA TEPMHUYECKAs] YCTOMUYMBOCTh. B3anmmMoaeicTBUE a30THOM KHUCIOTHI C
metauiamu. [apckas Bojaka.

®dochop. Ammorpornms docdopa. DiekTpoHHbIE KoH(purypanun. BzaummoneiicTtBue c
IPOCTHIMH BEILIECTBAMH, BOJIOM, KuciaoTamMu U menoyamu. Coeaunenus pocdopa ¢ BOAZOPOAOM U
UX CBOICTBA.

®ocdop. OKcuapl U THAPOOKCHIBI, CTPOCHUE UX MOJEKYIN, (pU3HUECKUe U XUMHUECKUE
cBorictBa. DochopHoBarucras, (ochopucras, dochopnas u momaudpochopHbIe KHCIOTHL WX
CTpOEHHUE U cBOMcTBA. [IpuMeHeHue.
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Ilogrpynna wbimbsaka. Ilomydenue. IlpumeHenune. Dusndeckue U XUMHUYECKUE
cBoicTBa. ['uapuael, okcuabl, ruApoKCUAbl. OKUCIUTEIbHO-BOCCTBHOBUTEIBHBIE CBOMCTBA.

OOmast xapakrtepucTuka »sieMeHTOB VI-A moarpynmel: 3JIEKTpOHHOE CTpPOCHUE,
IPUPOJHBIE PECYpPChl, CIOCOOBI TMOJIy4eHUS, (PU3UUYECKHE CBOWCTBA, CTEMEHH OKHUCICHUS,
B3aMMO/JICHCTBUE C MPOCTBIMU BEUIECTBAMU U BOJIOM. [IpumMeHnenue.

Kucnopon. Ilonyuenue. Ilpumenenune. ODieKTpoHHass KOHQPUTYpaIus U OCOOCHHOCTH
cTpoeHust MoJiekyibl kuciaopoaa (metoasl BC u MO). O30H - nonyuenue u cBoiictBa. OKCHIBI,
MEPOKCHUbI, HAIEPOKCUIBI — [IOJTYUYEHUE, CTPOCHHUE U CBOKCTBA.

Cepa. IIpupomgasie pecypcsl U nonydeHne. OCOOCHHOCTH JIEKTPOHHON KOH(MUTYPAIIHH,
TUNAYHBIE CTENEHU OKHUcieHus. AiutoTponud. ['omouenu cepel B MNPOCTOM BEHIECTBE U
coequHEHUsAX. B3aumonelcTBUE ¢ IPOCTBIMU BELECTBAMH, BOJOM, LIENOYaMH M KHUCJIOTaMH-
OKHCIIUTEISIMU.

Cepoogopon. I[Tomucynsdpuast [lonydenne u cBoiictBa. OKCUIBI U TUAPOOKCHIIBI CEPBI,
CTPOEHUE MOJIEKYJI, [TOJIyYEHUE, CBOMCTBA.

Cepnucrasi, cepHasi, IOJIMCEPHBIE, HAJCEPHbIE KUCIIOTHI, UX KUCIOTHBIE U OKUCIUTEIHHO-
BOCCTaHOBUTEJIbHBIE cBOMCTBA. CpenHue u kucisle conu. [lonydyenue, cBoiicTBa.

Bopa, nepexuch Bogopona. OcoOEHHOCTH CTPOEHUS M aHOMaiuM cBOMCTB. Ilomyuenue,
ucnosb3oBaHue. JKECTKOCTh BOJBI U METObI €€ YCTPAHEHHUS.

OOmass xapakrepucTuka 3y1eMeHTOB V11-A moarpynmel: 3J€KTPOHHOE CTPOEHHE,
MPUPOJIHBIE PECYPCHI, CIIOCOOBI MOTy4YeHUs, GU3NYECKUE CBOICTBA, B3aUMOJACHCTBHE C MPOCTHIMU
BeulecTBamMu U Bojioi. Ctenenu okucienus [Ipumenenue.

®rop. [Noayuenue. DiekTpoHHas KOHHUrypaius u crpoeHue Mojekynsl (BC u MO).
BzaumopeiictBue ¢ mpOCTBIMM M CIHOKHBIMU BemecTBaMu. OTOPUCTBIA BOJOPOJ, IJIABHKOBAS
KHCJIOTA.

Conu. UnTepranounasl. [Ipumenenue.

Xnop, 6pom u wnox. Ilomydenue. DnekrpoHHas KoHurypauus. CTpoeHHE MOJIEKYIL.
XUMHYECKUE CBOMCTBA MPOCTHIX BEHIECTB. BOIOpPOAHBIE COEAMHEHHS, TaJIOT€HOBOJOPOIHBIC
KHCJIOTBI U UX COJIU.

Kucnoponnble coeTuHEHNs TaJIOr€HOB- OKCUBI M THApoKcHabl. [lonyuenue u cBoiicTaa.
OTtHocHTenbHAS CHIIA KUCIOPOACOAEPKAINUX KACIOT. COJIM ¥ MX THIIPOIIU3.

XapaKkTepucTUKa OKHCIUTEIbHO-BOCCTAHOBUTENBHBIX CBOWCTB TaJlOT€HOB M HX
COEIMHEHUN YCTOMUMBOCTh COEIMHEHUN B 3aBUCHUMOCTH OT IPUPOAIBI TaJOr€HAa U CTENEHU €ro
OKHCIICHUS.

O6mast xapakrepuctika 0-ameMeHTOB. IlepexomHble MeTaibl, UX JJIEKTPOHHBIE
KOH(UTypaluu U 3aKOHOMEPHOCTU B U3MEHEHUH SHEPIruu KPUCTAJUIMYECKUX PEIIETOK, MPUPOIbI
XUMUYECKON CBSI3M, TEMIEpaTyp IJIABJIEHUSA, KUIIEHUS, XMUMHYECKOM aKTHMBHOCTH, CTENEHEH
OKHCJICHHUS, CTAaHIaPTHBIX JEKTPOAHBIX TOTEHIINAJIOB.

Turan, mupkonuii, raduHuil. DnekTpoHHble KOH(pUTypamuu. CTENneHd OKUCICHHUS.
ITomyyenue u ouncrka. 30HHas IUIaBKa. TpaHCIOPTHBIE peakunu. B3auMopaecTBue ¢ NpoOCTEIMU
BeIllecTBaMH, BOAOH U kuciotamu. KapOuzasl. Koppo3noHnHbie cBOICTBa M MaCCMBHOCTh THTAHA.
IIpumeneHne

JIMOKCUA THUTaHa, €ro CBOWCTBA, PEaKkIMM ¢ M3MEHEHHEM U 0e3 M3MEHEHHs CTeneHen
okucieHus TtutaHa. OKCHABI M TUIAPOOKCHABI THTAaHA, IUPKOHUSA U TaQHUS, UX KHUCIOTHO-
OCHOBHBIE U OKHCIIMUTEIbHO-BOCCTAHOBUTENBHBIE CBOKCTBA. [I[puMenenue.

XpoMm, monubaeH, Boibdpam. Ilomydenue. [lpumenenune. Deppoxpom. dPusnueckue
CBOWCTBA M XHMMHUYECKas aKTUBHOCTb. OJEKTPOHHbIE KOH(UIypallMd M CTENEHU OKUCIICHUS.
B3anmoneiicTBue ¢ MpOCTHIMH BEIIECTBAMH, BOJONW M KUciIoTamMu. KoppOo3mMOHHBIE CBOMCTBA.
[TaccuBHOCTH METAILIOB.

Okcuabpl W THUAPOOKCHUIBI MApraHia, HMX KHCIOTHO-OCHOBHBIE M OKHCIIMTENIBHO-
BOCCTAaHOBHUTENIbHBIE CBOWCTBA. /IMOKCHI MapraHila MaHTaHATHl M TepMaHTaHaThl. KapOOHMITEI 1
comu mapranma (I1). [Ipumenenue.

Keneso, k06anbT, HUKEb. DIEKTPOHHBIE KOHPUTYpALIUH.
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IIpuponnbie pecypcsl u mnoayudeHue. OuncTtka. BzamMmopelicTBue ¢ NpOCTHIMHU
BelleCTBAaMM, BOJOW U Kuciaoramu. YyryH, cranb, xene3o. DepporutaH, QeppoxpoM U
deppomapranen. [Ipumenenne. Kopposus craneit u ux 3ammura oT KOPpO3uu.

XKenezo, ko0anbT, HUKENb. DJEKTPOHHBIE KOHPUTYpAalMH M CTEHEHH OKHUCIICHHUS.
Komnnekcusle coenuHenus. KapOonumnbl.  OKHCIUTENBHO-BOCCTAHOBUTEIBHBIE  CBOMICTBa
coeMHEHUH 1 n3MeHeHnue ycrounoctu coequnenuid (I1 u I11) B cemericTBe xene3a.

Oxcupl, THAPOKCUBI, TaJOTEHUIBI U COJIM XKelle3a, KoOanbTa U HUKeNs. J[BoiiHble coun,
kBacupl ['uaponus coneil. XUMHYECKUE CBSA3U B COCITUHEHUSX.

OOmiast xapakTepUCTHKA IUIATHHOBBIX METayUIoB. [IpHponHBIE pecypchl U IMOJyYeHHE.
ONeKTpOHHbIE KOH(UTypanuu, HW3MEHEHHE YCTOWYMBOCTU CTEINEHEW OKHUCIICHUS 3JIEMEHTOB.
BzaumopeiicTBue ¢ IpOCTHIMHU BELIECTBAMHU, BOJIOW U KUcI0TaMu. KOMIIJIEKCHBIE COETMHEHUS.

Hwunk, xanmuii, pryrs. [lpupomnbie pecypchl W MOJy4YEHHE. DIJIEKTPOHHBIE
KoHurypauuu u crenenu okucienus. Coenunenus prytH (I u II). BzaumoneiictBue ¢ mpocTeIMu
BEILECTBAMM, BOJIOM, KUCIOTaMH U 1enoyaMu. [Ipumenenue.

Tanorenuapl, OKCUIBI, THIAPOOKCUIBI, COJIM U KOMILIEKCHBIE COeIMHEHUs MeTauioB 1 1B
—rpynibl. X KHCIOTHO-OCHOBHBIE U OKHCIIUTEIbHO-BOCCTAHOBUTEIbHBIE CBOMCTBA U THIPOJIU3.
IIpumeHeHue.

Menb cepedpo 3omoto. [IpupoaHsie pecypchl M MoiydeHue. DieKTpopaduHUPOBAHUE
Menu. DJIEKTPOHHbIE KOH(UTYpalluu M XapaKTEepHbIE CTENEHH OKHCICHHs. B3amMmopaelcTBHe C
MIPOCTHIMU BEILLIECTBAMM, BOJIOM KHUCIOTaMH, LIAPCKOW BOJKOW U C OKUCIUTEISIMU B NPUCYTCTBUU
KOMILJIEKCOOOPa3yIOINX JIUTaH 0B.

["asiorennapl, OKCUIBI, TUAPOKCHU/IBI, COIM U KOMIUIEKCHBIE COEIMHEHUS 3JIEMEHTOB 1B —
rpynnbl. VX KHCIIOTHO-OCHOBHBIE, OKHMCIUTEIbHO-BOCCTAHOBUTEIbHBIE CBOWCTBA M TUIPOJIM3.
[Tpumenenue. 1.52.Bogopon u ero nonoxenue B Ilepuoanueckoit Tabnune. CTpoeHne MOJIEKYI
(BC u MO). Ilpuponnsie pecypcbl U METOAbI MOJMYyYEHHUS M3 BOJbI, NMPHUPOJHOIO Tasza, W3
MPOMBIIUIEHHBIX OTXOA0B W 1p. llpumenenue. Bomopoa kak anbTEepHATUBHOE TOILUIUBO,
BOJIOPOJIHAs SHEPIeTHKa.

DNeKTpOHHOE CTpoeHHe, (PU3MYecKue W XUMHUYecKkne CBoiicTBa sneMeHTOB VIIA
rpymmsl. [Tpumenerne. Xumudeckoe crpoenue GropumoB XeFs, XeOF,.
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