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1. HEJIX OCBOEHUA JUCHUIIJIMHBI

Heabio ocBoeHus AUCHUITUHBI «OOLIassMHEOPTaHUYECKASX UMHUSI SBIISETCS:

1. TlogroroBuTh OOy4aromMXCsi K OBJAJCHUIO OCHOBAMH IUCHMIUIMH, HM3Y4Ya€MBIX IIPH

MOJArOTOBKE  Mpo(decCHOHANBHBIX KaapoB B obmactu  (apManuu (M 1O  JAPYTrUM
CHECLMATBHOCTSM, CBSI3aHHBIM C  HCIOJB30BAaHUEM  PA3JIMYHBIX  (PU3UKO-XUMHUECKUX
MIPOLIECCOB) C YYETOM UX JalbHEeIel mpopecCHOHaNbHON AeITeIbHOCTH;
2. PackpbITh METOJIOJIOTHIO CO3/IaHMS, OLIEHKH KadeCcTBa, CTAaHAAPTU3alMU U 0E30IacHOCTH Jie-
KapCTBEHHBIX CPEJICTB Ha OCHOBE OOMIMX 3aKOHOMEPHOCTEH XMUMHKO-OHMOJIOTUYECKUX HayK, HX
YACTHBIX MPOSIBICHUNA U UCTOPUM IIPUMEHEHUS JIEKApCTB B COOTBETCTBUU C MPHUKJIAJHBIM XapaK-
TepoM (apMalleBTUUECKON XUMUU, JIsl BBIMOJIHEHUS MPo(eccHoHalbHBIX 3a1a4 IPOBU30pa.

OCHOBHBIMH 32]a4aMHU H3Y4YeHHUs TUCHUTIIMHBI SIBJISIOTCH:

- 1aTb OPUCHTALIUIO B CBOMCTBAX M aHAJIN3C XMHUMYCCKUXBCIICCTB B COOTBCTCTBUHU C UX oco0eH-
HOCTSIMH M BO3MOXKHOCTSIMU CO37aHuUs 3()(HEKTHUBHBIX U O€30MIaCHBIX JIEKAPCTBEHHBIX CPE/ICTB;

- IPEACTAaBUTh LEJIOCTHYIO CUCTEMY TEOPETUYECKHX OCHOB OOIICHNHEOPraHMYECKOUXHUMHUH, T10-
Ka3aTh B3aUMOCBS3b MPOIIECCOB IPU B3aMMOJICHCTBUM XUMUYECKHX BELIECTB,

- chopMupoBaTH YMEHHS M HABBIKH, HEOOXOAUMBIE IS IEATEIILHOCTH TIPOBU30pa B 00JIACTH Op-
TaHU3alMy ¥ MIPOBEJICHNUST KOHTPOJISI KayecTBa JICKAPCTBEHHBIX CPEACTB B COOTBETCTBHU C IIEp-
CIICKTUBAMM pa3BUTHUA U B CBA3U C JOCTUIKCHHUAMU IMMOCTOAHHO Pa3BUBAIOMINXCS q)YHHaMCHTaJIB-
HBIX (PU3UKO-XUMHUYECKHUX U MEHKO-OMOJIOTNYEeCKUX HaYK.

2. MECTO JUCIHHUILIMHBI B CTPYKTYPE OBPA3OBATEJIbHOM ITIPOI' PAMMBI

2.1 MucuumuinHa «OO0IasnHeOpraHMueCKasXUMUA»OTHOCUTCA K JUCHMIUIMHAM 0a30BOM 4acTu
bnoka 1 JlucuurniavHbel U MMEET TECHYIO CBA3b C JAPYIMMM JUCUHUIUIMHAMU.M3yuaercs B 1
ceMecTpe.
2.2. B tabnuiue npuBeleHbl NPEAIIECTBYIONINE U MOCIEAYIOUME TUCIUIUINHBI, HallpaBiIeHHbIE
Ha (popMUpOBaHNE KOMIETEHIMI JUCIUIUIMHBI B COOTBETCTBUH ¢ MaTpHuel komnereHuui OI1.
IIpexmecTByromue 1 nocjaeayUue TUCHUILINHBI,
HaINpaBJIeHHbIEC HA (hopMHUpPOBaHHE KOMIIETEHUH

Ne n/m | [IpemmecTByromnye AUCIUILTAHBI [Mocnexyromue JUCIUTLTHHEL
B1.0.19 | 3HaHus, mOy4eHHBIE HA TIPEIBIIYIIEM buonorunueckas xumus
yYpOBHE 00pa30BaHUs dusnyeckas U KOJUIOUIHAS XUMHUS

Oprannueckas XUMHs
AHanuTHuecKas XuMHUs




3. INTAHUPYEMBIE PE3YJIbTATBI OB YUYEHUA

[Tnanupyemsble pe3yapTaThl OCBOEHUs oOpa3oBareabHOM nporpammsl (OI) — komneTeHuu 00y-

YAFOIIUXCS OMPENETIAIOTCS TPeOOBaHUSAMH CTaHAapTa 1o crenuainbHocTu 33.05.01 @apmanus u

(GOpMUPYIOTCS B COOTBETCTBUU C MaTpHIleit kommereHui OI1

BaTh OCHOBHBIC OHOJIO-
rudeckue, Gu3nKo-
XUMHYECKHE, XUMHUYE-
CKHE, MaTeMaTHIECCKUE
METO/bI JUIsl pa3paboT-
KH, UCCIIEOBAaHUM 1
AKCIEPTHU3HI JIeKap-
CTBEHHBIX CPEJICTB,
M3TOTOBJICHUS JIEKap-
CTBEHHBIX MpenapaToB

Ne | Homep/ | Hammenopanne xkom- | MHAMKATOPHI JOCTHIKEHHS KOMIIETEHIIMH
o/ | THAEKC | MeTeHIUuH
KoMIle- | (WJIH ee YacTH)
TEeHINH
1 2 3 4
. OIIK-1 Croco6eH Hemomb30- NAOIIK-1.1.1. ITpumeHsieT OCHOBHBIE OHOJIOTHYE-

ckue, (pU3MKO-XUMUYECKUE U XUMUYECKHE METOBI
aHanm3a Juist pa3paboTKu, UCCIeI0BaHUHN U dKCTIep-
THU3bI JIEKAPCTBEHHBIX CPEJCTB U JIEKAPCTBEHHOIO
PacCTUTETBHOTO ChIPbS

NAOIIK-1.1.2. IIpuMeHsieT OCHOBHBIE METOIbI (PU-
3UKO-XMMHUYECKOT0 aHalln3a B U3TOTOBJICHUH Jie-
KapCTBEHHBIX MPENnapaToB

NIAOIIK-1.1.3. Bnageet HaBbIKaMu MaTeMaTHye-
CKOM 00pa0OTKH JTaHHBIX, MTOJTYYEHHBIX B XOJI€ pa3-
pabOTKH JIEKapCTBEHHBIX CPEJCTB, a TAKXKeE Hccie-
JIOBaHHUM U SKCIIEPTU3BI JIEKAPCTBEHHBIX CPEJCTB,
JICKApCTBEHHOTO PACTUTEIBHOTO CHIPBS 1 OMOJIOTH-
4eCKHUX 00BEKTOB




4. CTPYKTYPA U COAEPKAHUE JUCIIUITJIMHBI

4.1. OFBEM JUCIHUIJINHBI U BUbI YYEBHOMN PABOTHI

Buj yueOHoit padoThl Bcero yacos CemecTpbl”
(4yacoB)
Ne 1

1 2 3
AyauTopHasi KOHTaKTHas padora (Bcero) 144 144
B tom umce:
Jlexmmm (J1) 36 36
[Tpaktuueckue 3ausatus (I113) 72 72
Jlaboparopusie pabots (JIP)
BHeaynuTopHasi KOHTaKTHas padora 1,5 1,5
Camocrositenbuas padora (CP)™ (Bcero) 34 34
Iloozomoska « sanamusm (113)
Iloozomosxa k mexywemy koumponio (IITK)
Iloocomoseka k npomencymounomy KOHmMpOIO
(I1IIK)
Camonoozomoexka
IIpome:xkyTou-
Has arrecTa- | Dk3ameH (D)
uus B TOM 4YHCJI€:

ITpuem 5k3., yac.

Koncynbranus, yac. 4

CP, ugac. 0,5 0,5
HUTOIO: 4acoB 180 144
Obmast  Tpy- | 334, en. 5 5

JO0EMKOCTb




4.2. COAEP KXAHUE JUCHUIITINHbI

4.2.1. Pa3nesnbl (TeMbl) JMCHUILIHHBI, BUABI €SITEJILHOCTH U ()OPMBbI KOHTPOJIS

Ne | Ne | HaumenoBanue pasgeaa (te- | Buabl yueOHo#i pesiTeibHOCTH. | POpMBI
n/ | ce- | Mbl) AIMCUMILIHHBI Brjoyasi CPO (uac) TEKYy-
n | Mec men u
Tpa J | JIP | II3 | CPO | Bcero | IPO-
MEXY-
TOYHOMU
aTTe-
CTallNH
I (2 |3 4 5 6 7 10 9
1 cemecTp
1 1 BBenenne. OkucnuTeIbHO- 2 4 1 7 Texyury
BOCCTAHOBUTEJIbHBIE PEAKIIUU uii
2 1 YueHue o pacTBopax 2 4 1 7 TECTOB
3 |1 | Crpoenue Bemecta 2 4 2 8 bl
4 1 KomnekcHbie coenuHeHus 2 4 2 8 ﬁzHTpo
5 1 | Xumus snemenToB. Bogopo. 2 4 2 8 Sa;unT
6 1 S- DJIEMEHTHI - METaJLJIbI 2 4 2 8 a
7 |1 | Obmasxapakrepuctukad- 2 4 2 8 s1abopa
snemenToB.d-amemenThIlll- TOpPHBI
Vrpynn X
8 |1 |d-snementsrVIrpymrmsr 2 4 2 8 pabor,
3aIUT
9 1 d-anemenThI VIIrpymnmsl 2 4 2 8 a
pedepa
10 |1 | d-anementsr VIIrpynmsr 2 4 2 8 TOB,
KOJLJIO
11 |1 | d-snementsilrpynmsl 2 4 2 8 KBHYM,
KOH-
12 |1 | d-snementsilIrpymmsn 2 4 2 8 TpoJIb-
131 2 4 |2 8 Hax
p-ieMeHThI I rpynmst pabora
14 |1 | p-anemenTIIVrpymnms 2 4 2 8
15 | 1 | p-dIeMeHTHI VIPyIIIbI 2 4 2 8
16 |1 p-371eMeHTHI VIrpymnmsl 2 4 2 8
17 |1 - 2 4 2 8
snemeHThl VIIrpynmnel(ragoreHbl
18 |1 |p- 2 4 2 8
aneMenTsl VIIrpym-
1bI(0J1arOpOTHBIET a3kl )
BHeaynuTopHasi KOHTAKTHasl 2
padora
IIpomexyTouHasi aTTEeCTALMA 0,5




Hroro 3a 1 cemecTp

36

72 34 180

4.2.2. JIeKIIUOHHBIH KYPC

Ne n/m | HammenoBanue HanmenoBanune tembl | ConepxxaHue JeKIIUN Bcero
Pa3n. | pasgena  aucum- | JeKUMHU 4acoB
TJIHHBI
1 2 3 4 5
Cemectp 5
1 | Benenue OCHOBHEIC 3aKOHBI, I10- 2
SHEpreThKa, HalpaBiCHHE U
JIO)KEHUSI U TOHATHUSA
. riyOMHa TPOTEKaHUs XUMHUYe-
o0meil u HeopraHuue-
M CKMX pEakUHUH. XHUMHYECKOE
CKOW XMMHUHU.
paBHOBECHE
2 OxucnauTenpHo- OKHCIIUTEIBHO-
JJIEKTPOHHAs  TEOpUs .
BOCCTAHOBUTEb- BOCCTAHOBUTEJIBHBIE CBOMCTBA
OKHCIIUTENBHO- .
HbIE peaKIuu AIIEMEHTOB U UX COCTUHEHUI B
BOCCTaHOBUTEIIBHBIX
N 3aBUCUMOCTH OT TIOJIOXKCHHS
(oB) peakruii (J1.B. TH- .
. JJIeMEHTa B IEPUOANYECKOU
CapKEBCKUM).
CUCTEME DJIEMEHTOB U CTEIEHU
OKHCJICHUSI JJIEMEHTOB B CO-
CANHEHUSIX.
3 VYdenue o pacTBO- | OCHOBHBIE  OTpezesie- | MpoIecc pacTBOpeHUs Kak ¢pu- | 4
pax HUS: pacTBOp, pPacCTBO- | 3UKO-XMUMHYECKOE SIBJICHUE
puTENb, PacTBOPEHHOE | (.M. MEHJEeNeeB, H.C. KypHa-
BEILIECTBO.  PACTBOPHU- | KOB). TEPMOAMHAMHUKA MPOIIEC-
MOCTb. PacTBOpBI ra3o- | ca paCTBOPEHUs
00pa3HbIX, JKUIKUX H
TBEPJIbIX BEIIECTB
4 CrpoeHnue Belie- OCHOBHBI€ 3TaIlbl Pa3BUTHUS 4
AJIEKTPOHHBIE  000JI04- .
CTBa IPEACTAaBICHUH O CYIIECTBO-
KM aTOMOB W TIEPHOJIU-
. BAHHMU U CTPOCHUHU aTOMOB.
YEeCKUM  3aKOH .M.
CIIEKTPBI aTOMOB KaK UCTOY-
MeHJeNeeBa. IMpupoaa
. HUK MHpOpMauu 06 ux cTpo-
XUMUYECKOM CBA3UM U
CHUMU.
CTPOCHHUE XHMHYECKUX
. KBaHTOBO-MEXaHHUYECKasi MO-
COEIMHEHU I
JIeJIb CTPOEHUSI aTOMOB. 3JIEK-
TPOHHBIE (POPMYITBI U DIIEK-
TPOHHO-CTPYKTYPHBIE CXEMBI
aTOMOB.
MEePUOIUYECKU  3aKOH  (I13)
.M. MEHJeJeeBa M €ro Tpak-
TOBKa HAa OCHOBE KBAaHTOBO-
MEXaHUYECKON TEOpUHU CTpoe-
HUS aTOMOB.
5 Kommnekcnsie co- | CoBpemenHoe  conep- | CiocoOHOCTh aTOMOB paziuy- | 6
CAWHCHUA JKaHUEe TNOHATHUS «KOM- | HBIX DJIEMEHTOB K KOMILUIEKCO-
IIJIEKCHBIE coenuHe- | oopasoBanuto. I[lpupona xu-
Hus» (KC). Crpykrypa | muueckoit csizu B KC. Tlons-




KC: LEHTPAJIbHBIN
aTroM, JIMTaHIbl, KOM-
IJIEKCHBIA HOH, BHYT-
peHHSISI nu BHCIIIHASA
chepa, KOOpAUHAIIMOH-
HO€ YHCIO LIEHTPaJb-
HOro aTroma, JeHTaT-
HOCTBJIMT'AaHI0B

THE O TEOpUM KpHUCTalInye-
CKOTO TIOJISI K TEOPUH TIOJISI JIU-
ranfioB. OObsSCHEHHE OKpacKH
KC nepexogHbpIX METaIOB.
OOpa3oBaHue M AUCCOLMAIIMS
KC B pacTBOpax, KOHCTaHTBI
o0pa3oBaHUsl M HECTOMKOCTH
KOMIIJIEKCOB.

Knaccugukanus u HOMeHKIIa-
typa KC. KomruiekcHble KucC-
JOThl, OCHOBaHMs, COiM. [Iu-
KoMIUIeKChl. KapOoHwibl Me-
TaJlJoB. XelaTHble U Makpo-
mukimueckue KC.

XHUMHS JIEMEHTOB.
Bopopo.

OOmass xapakTepucTu-
ka. OcoOeHHOCTH TO-
noxenus B I1CO, peak-
UM C KUCIIOPOAOM, Ta-
JOTeHaMH, MeTaJUIaMH,
OKCHJIaMH

Boga kak BakHeiilee coenu-
HEHHE BojJOpoja, ee (usnue-
CKHE W XMMHYECKHE CBOMCTBA.
AKBOKOMIIJIEKCHI M KPHCTAJI-
jmorunpatsl. JucTUIIMpOBaH-
Hasg W alMUpOTCHHAs BOJA, UX
MOJIydeHUE U TPUMEHEHUE B
dbapmanuu. [Ipupoaneie u Mu-
HEpaJIbHBIE BOJIBI.

XapakTepucTuka U peaklruoH-
Hasi CIIOCOOHOCTh COEIMHCHUMN
BOJIOpPOJia C JIPYTUMH PaCIIpo-
CTPAaHCHHBIMU JJIECMCHTaAMU:
KHCJIOPOAOM, a30TOM, YTJIEpO-
oM, cepoid. OcoOeHHOCTH TIO-
BEJICHUS BOJIOPO/Ia B COEIMHE-
HUSX C CUJIBHO U CIa0O0MoJIsip-
HBIMU CBs3siMH. MoH Bomopo-
Jla, NOH OKCOHWS, HOH aMMO-
HUSL.

S- OJICMCHTBI - MC-
TaJlJIbl

OOmast XapakTepucTu-
Ka. MI3MeHeHne cBOMCTB
aneMeHToB [IA rpymnmbl
B cpaBHeHuu c¢ [A. Xa-
PaKkTEPUCTUKH  KaTHO-
HOB. MOHBI S-MeTaIIIOB
B BOJHBIX pacTBOpax;
SHEpPrus  THJpaTaluuu
HOHOB

B3aumopeiictBue MeTayLuIOB C

KHCIIOPOJIOM, oOpa3oBaHue
OKCHJIOB, TIE€POKCHJIOB, THIIe-
POKCHJIOB (cynepokcuos,

HaJnepokcuaoB). B3aumoneit-
CTBHE C BOJION PTHX COeauHe-
HUW. ['MOpOKCUABI IIETOYHBIX
A TIEJI0OYHO3EMETBbHBIX MeTall-
70B; aM(OTEepHOCTh THAPOK-
cuna oeppunus. ['uapuasl mie-
JIOUHBIX u IIETOYHO-
3eMENILHBIX METAJUIOB M UX
BOCCTaHOBUTEIILHBLIC CBOMCTBA.




8 OO0mmasixapakTepu- d-Dnementst I rpynmer. O6-
= PaKTep OOmast XapakTepHucTu- pyn
ctukad- mask XapaKTepUCTHKA, CXOJ-
d ka d-amemeHToB (Tepe-
DHCMEHTOB. £ XOJHBIX  DJIEMEHTOB) CIBO M OTIMHAC  OT  S-
snemMeHThII1I- XapakTepHbIe OC06€H. anementoB Il rpynmer.  f-
Vrpymn DneMeHThl Kak aHajoru d-
HOCTH  d-PIIEMEHTOB:
anemenToB III rpymmsl; cxon-
MEPEMEHHBIE  CTETICHU
CTBO M OTJIMYME Ha IpHUMepe
OKHCJIeHHs, 00pa3oBa-
uepus. XHUMHUYECKUE OCHOBBI
HHUE KOMILIEKCOB. Bro-
npumenenuss  uepus  (VI)
pUYHAS IEPUOTUIHOCTh
. Cynb(}haToOB B KOJIUYECTBEHHOM
B cemeicTBax d-
aHaJuse.
aneMeHToB. JlaHTaHo-
uaHoe cxarve u cxon- | d-Onementsl IV u V, rpynm.
ctBO d- snementoB V u | O0mas xapakTtepucTuka. Xu-
VI nepuonos. MUYECKHE OCHOBBI IIPUMEHE-
HUS TUTaHA, HUOOUS W TaHTala
B XUPYpPrUH, THTaHA TUOKCH]IA
M aMMOHHMs MeTaBaHajaTa B
dhapmanuu.
9 d-
OObmast xapakrepuctu- | O0mas xapakTepuCTHUKa TPYII-
37eMeHThI VIrpyr-
Ka FPYIIIbL. TBI.
TIBI
Xpom. O6mias xapak- | Xpom. OOmias xapakTepucTH-
tepuctuka.  [Ipocroe | ka. [Ipoctoe BemecTBO U €ro
BEIIECTBO M €ro XMMH- | XUMHUYECKask aKTHUBHOCTb, CIIO-
yeckas AKTUBHOCTbH, | COOHOCTh K KOMIUIEKCOOOpa-
CIOCOOHOCTh K KOM- | 30BaHHUIO.
IJIEKCO00pa30BaHUIO.
Xpowm (II), KUCTOTHO-OCHOBHAS
(KO) 51 OKHCIIUTENBHO-
BocctaHoBuTenbHas (OB) xa-
PAKTEpUCTUKH COECTUHEHUN.
Xpom (II1), KHCIJIOTHO-
ocHoBHas (KO) u okucnutens-
HO-BoccTaHoBHTeNbHas (OB)
XapaKTEPUCTHKH COCITMHEHUH,
CHOCOOHOCTh K  KOMILIEKCO-
00pa3oBaHMUIO.
Coenunenus xpoma (VI) - ok-
CHUI U XPOMOBBIE KHCIOTHI,
xpoMaTel u nquxpomatel, KO u
OB xapakrepuctuka. OKuciIu-
TEJBHBIE CBOMCTBA XPOMATOB U
JTUXPOMATOB B 3aBUCIMOCTH OT
pH cpensr; oxucnenue opra-
HUYECKUX COEIMHEHHH (crup-
TOB). [lepokcocoenune-
Husixpoma (VI).
10 d-

9JICMCH-

OO6m1ast XxapakTepucTH-

OO1as xapakTepucTUKa rpyI-




o1 VIIrpymimsl

Ka FPyMIbL.

Mapranen. O6mas

XapakTepucTHKa. Xu-
MHYCCKasd AaKTUBHOCTb
HPOCTOTO BEIECTBA.

CnocoOHOCTh K KOM-
IJICKCOOOPa30BAHUIO
(xapOOHMIIBI MapraH-
1a).

IIbI.

Mapranen. O6mas xapaxre-
puctuka. XUMHYECKas aK-
TUBHOCTH IIPOCTOTO BeIIIe-
CTBA.

CriocoGHOCTh K KOMITIIEKCO00-
pazoBaHMIO (KapOOHUITBI Map-
raHIa).

Mapranern (II) u mapranert
(IV): KO u OB xapakrepucru-
Ka COeJMHEHUH, CIOCOOHOCTh
K KOMITJIEKCOOOPa30BaHHUIO.

11

d-
JJIEMEH-
TbI VIIIrpyms:

OO0mast xapakTepUCTH-
ka rpymnmnsl. lenenue d-
anemenToB VIII rpyn-
bl Ha DJJEMEHTHl ce-
MEHCTBA JKeje3a H IIa-
THUHOBEIEC METaJIbI.

OOmass xapakTepucTu-
Ka DJJIEMEHTOB CeMEl-
CTBa KeJie3a.

Kemeszo. Xumudeckas
AKTUBHOCTb  IPOCTOT'O
BCIICCTBA, CIoco0-

HOCTh K KOMIIJIEKCOOO-
Pa30BaHUIO.

Coenunenus xenesa (II) u xe-
ne3a (III) - KO u OB xapakre-
PHUCTHKA, CIIOCOOHOCTh K KOM-
MJIEKCO0OPa30BAHMUIO. Kowm-
IJICKCHBIE COETMHEHUS JKele3a
(IT) u xene3a (III) ¢ unanua- u
TUOIIMAHAT- HWOHaMHU. ['eMo-
TJIOOMH M JKEJIe30COAepKaIIIe
(bepMeHThI, XUMHUYecKasl CYIIl-
HOCTH UX IEUCTBUSIL.

Kenezo (VI). @eppatsl, momy-
YCHHE W OKHUCIIHTEIbHBIC
CBONCTBA.

XVWMHAYECKHE OCHOBBI TPUME-
HEHHMS JKelle3a M IKEJIe30Co-
JIepKaIuX TpernaparoB B Me-
quiuHe U (dapmanuu (B TOM
yucie B (hapMaleBTHUYECKOM
aHanm3e).

KobGanbT m HUKENb. XUMHYE-
CKas aKTUBHOCTb MPOCTBIX Be-
IIECTB B CpPaBHEHUHU C IKele-
3oM. CoenuHeHHs KoOaibTa
(I) u xobanpra (III), HUKENS
(II); KO u OB xapakrepuctu-
Ka, CIOCOOHOCTh K KOMILIEK-
cooOpa3zoBanuro. Hwukenp wu
KOOQJIbT KaK MHUKPODJIEMEHTHI.
XWMHAYECKHUE OCHOBBI TPUME-
HEHUS COeTUHEHHH KoOanbTa
HUKEJS B MEIUITMHE U (dapma-
117078

OOmiast xapakTepucTUKa J3Jie-
MEHTOB CEMENCTBA IIATHHBI.




12 d-
OObmas xapakrepuctu- | O0mmas XxapakTepucTHUKa IpyIi-
3JIEMEHTHIrpynmbl
ka rpymnmnel. @Dusnue- | npl. dusnueckne U XuUMHUUeE-
CKH€ ¥ XUMHUYECKHE | CKHE CBOMCTBAa IMPOCTHIX BE-
CBOMCTBa MPOCTHIX Be- | IIECTB.
IHects. Coenunenus meau (1) u menu
Coemunenus meau (I) m | (II), ux KO nu OB xapakrepu-
meau (I1), ux KO u OB | ctuka, cnocoOHOCTP K KOM-
XapaKTepUCTHKA, CIO- | IUIEKCOOOPa30BaHUIO. Kowm-
COOHOCTh K KOMIUICK- | TUIGKCHBIE COCIUHEHUS MEeIu
Cc000pa30BaHHUIO. (I) ¢ ammMuakoMm, aMHHOKHC-
JIOTaMH, MHOTOaTOMHBIMH
ciupramu. KoMrekcHblil xa-
pakrtep MeIbCOACPIKALIUX
(bepMEeHTOB U XUMHU3M UX JEH-
CTBUSI B METa0OJIMUECKUX pe-
akuusx. [Ipupoma okpacku co-
€AUHECHUN Menu. XUMHUYECKUE
OCHOBBI TPUMEHEHHS] COENIU-
HEHUIl Meou B MEIUIMHE U
(bapmanuu.
13 d- OObmast xapakrepuctu- | O0mas xapakTepuCTHUKa TPYII-
aneMeHThIIrpynmsl [BL

Ka rPYIIIHL.

[unk. O0mas xapakre-
pUCTHKA, XHUMHUYECKas
AKTUBHOCTb  IIPOCTOTO
BemectBa, KO u OB
XapaKTEPUCTUKA co-
eIUHEHUN [IUHKA.
KoMmmnekcuele coemnn-
HeHus 1mHKA. KoM-
MIeKCHas npupona
HMHKOCOAEPXKAIINX

(hepMEeHTOB W XHUMHU3M
UX aedcTBUA. XHUMU4Ye-
CKME OCHOBBI IpHUME-
HEHUS B MEIWIIMHE U B
dbapmanu coeTuHEHMH
nuuka. KagmMuii 1 ero
COEMHEHHUSI B CpaBHE-
HUM C aHaJOTHYHBIMH
COCJIMHEHHUSIMH IIMHKA.

[Muak. OOmias xapakTepUCTH-
Ka, XHMHYECKass aKTHUBHOCTH
npoctoro BemectBa; KO u OB
XapaKTEePUCTUKA COEAUHEHHI
nuHka. KoMIuiekcHBIE coenu-
HeHus 1uHKa. KoMmiekcHas
pupoAa LHMHKOCOAEPKAIINX
(dhepMEeHTOB U XUMHU3M HX JeH-
CTBUS. XHUMHUUYECKHE OCHOBBI
MPUMEHEHUS B MEJUIIMHE U B
dbapmanuu coeMHEHUH ITUHKA.
Kagvmuit 1 ero coenmHeHHs B
CPaBHEHHUU C aHAJOTUYHBIMHU
COCIUHEHUSAMH ITUHKA.

Pryts. OOmas XxapakTepucTu-
Ka, OTJIMYUTENIbHbIE OT IMHKa
U KaJMHs CBOMCTBA: IIOHH-
KEHHasl XHUMHYecKasi aKTHB-
HOCTb IIPOCTOTO  BELIECTBA,
KOBaJEHTHOCTh  00pa3yeMbIX
CBA3EM C MATKUMH JINTAH/IAMH,
oOpa3oBaHHE CBS3M MEXIY
atoMaMu pTytu. OKHcIeHue
PTYTH CEepOll M a30THOM KHC-
noroi. Coenunenus prytu (I)
u pryru (II), ux KO u OB xa-
PaKTEpUCTHKA, CHOCOOHOCTh




prytu (I) u pryru (II) k¥ xKoM-
MJIEKCO00pa30BaHUI0. XUMHU3M
TOKCHYECKOTO JICHCTBUS  CO-
CIMHEHWH KaJMUSA U PTYTH.
XUMHUYECKUE OCHOBBI TpHMe-
HEHMSI COCIMHCHHWHA PTYTH B
MeIUIUHE U hapMaIuu
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p_
sneMeHThl Irpyr-
TIBI

OOmast XapakTepucTu-
Ka rpynmnbl. DJIEKTPOH-
Has 1e(PUIUTHOCTD U €€
BIUSHHE Ha CBOMCTBA
9JIEMEHTOB U UX COCJIH-
HEHUH. N3menenne
YCTOMYMBOCTU  COEIU-
HEHUM CO CTeHeHIMH
OKHCJICHHS

+3 u +1 B Tpymme p-
aneMeHTOoB Il rpynmsl

OOmiast XxapakTepUCTUKa TPYII-
Ibl. OJJNEKTpOHHAs AePUIUT-
HOCTb U €€ BJIMSHUE Ha CBOW-
CTBa 3JIEMEHTOB U HUX COEIU-
HeHuil. V3MeHeHue ycToiuu-
BOCTH COEAMHEHHHN CO CTere-
HSIMU OKHUCJIeHus+3 u +1 B
rpynne p-anemenTos III rpyn-
TBI.

bop. OOmas xapakTepucTHKa.
[IpocTeie BemiecTBa U UX XH-
MUYeCKas aKTUBHOCTh. bopu-
nbl. CoelMHEHUs: C BOAOPOJIOM
(6opanbl), OCOOEHHOCTH CTe-
PEOXUMUN W TPHUPOABI CBSI3U
(Tpex1eHTPOBbIE CBS3N).
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p_
aneMeHTs Vrpyn-
IIBI

OOmiass xapakTepucTu-
Ka TPYIIIIHL.

OOmast XapakTepHucTu-
Ka yriaepozaa. AJuloTpo-
MUYecKue Moauduka-
uuu  yraepoaa. Tumsl
rudOpuaM3am  aToma
yriaepoia M CTPOEHHUE
YIIEpO0COAEPKAIINX
MOJIEKYN. YTJIEpOJ Kak
OCHOBa BCEX OpraHuye-
ckux Mouiekyn. dusm-
YeCKUe M XHUMUYECKHE
CBOMCTBA IPOCTHIX Be-
mecTB. AKTHUBUPOBAH-
HBIM yrojp Kak ajacop-
OCHT.

VYrneponq B OTpULATENBHBIX
CTENEHAX OKMCJIEeHHUs, KapOu-
JIbl aKTUBHBIX METAJUIOB U CO-
OTBETCTBYIOLIME MM YIJEBO-
JOPOBI.

Vraepon (II). Oxcun yraepona
(II), ero KO n OB xapaxtepu-
CTHKa, CBOWCTBA KaK JIMTAH[IA,
XMMHUYECKHE OCHOBBI €r0 TOK-
cnuHoctu. [{nanucroBonopon-
Hasi KUCJIOTa, MPOCThIE U KOM-
TUIEKCHBIE ITHaHUIBI. XHUMUYe-
CKHE OCHOBBI TOKCHUYHOCTH
ITUaHUIOB.

Coenunenus yraepoxa (IV).
Oxkcun yranepona (IV), crepeo-
XUMHSI U TIPUPOJAA CBSI3H, PaB-
HOBECHSI B BOJIHOM pPAacTBODE.
YronpHas KUCIOTa, KapOOHa-
ThI U TUJPOKAPOOHATHI, TUIPO-
U3 U TEPMOXHMHUYECKOE pa3-
JIOKEHUE.

CoenuHeHus yriepoja ¢ rajuo-
reHaMu U cepol. HeThIpexxiio-
puCTBIi  yriepoxa,  QocreH,
(GpeoHbI, CEpoyriIepos U THO-




kapOoHatel. Iluanatel u THO-
nuaHaTel. DU3MUYECKUE U XHU-
MUYECKHEe CBOWCTBA, IpHUMeE-
HEHHUE.

buonornueckass ponp yriepo-
Ja. XUMHYECKME OCHOBBI HC-
MOJIb30BaHUSI HEOPTAaHUYECKHUX
COCIMHEHUHN yriepoja B Me-
TUIMHE U (hapManuu.
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p_
AJIEMEHTBI VIPYII-
IIBI

OO0rmas xapakTepucTH-
Ka rpynmsl. A3oT, doc-
(bop, MBIIIBSK B Opra-
HU3Me, UX Ouoorunye-
CcKast

A3zot. O0m1as xapakre-
puctuka. MHOTr00Opa-
3U€ COCAUHEHMI C pa3-
JINYHBIMU CTCIICHIMH
okucieHus azora. [Ipu-
YrHa MaJIOW XUMHYe-
CKOH aKTHBHOCTH a30-
ta. Monekyna a3ora
KaK JINTaHJI.

CoenuHeHus ¢ OTpHULIATEIb-
HBIMH CTCIICHSMH OKHCIICHUS.
Hutpuaer (koBajeHTHBIE |
nonunsie). Ammuak, KO u OB
XapakTepUCTUKa, PEaklnu 3a-
MemeHus. AMuIbsl. AMMHaKa-
Tel. CBOMCTBA AaMHUHOKHCIIOT
KaKk TPOU3BOJHBIX aMMHAKA.
HNoH aMMOHHS H €ro COJH,
KHCJIOTHBIE CBOWCTBA, TEPMHU-
4yecKoe paszioxkeHue. ['mapasun
u ruapokcuiamud. KO u OB
XapakTepucTuka. A30THUCTOBO-
JIOpOJHAsI KMCIIOTA U a3UJIbl.

CoenuHeHus a30Ta B IMOJIOKH-
TEJIbHBIX CTENEHSIX OKUCICHHUS.
Oxkcuppl.  Crepeoxumus U
npupona cBs3u. CrnocoOsl mo-
ayuyenus. KO u OB cBoiicTsa.
A3oTucTras KUCIIOTa U HUTPH-
Tel. KO u OB cBoiictBa. A30T-
Has kucyiota u Hutparsl. KO u
OB xapakrepuctuka. "Llap-
cKasg Boaka'.

®ocdop. OO6mas xapakrepu-
CTHKA. AJUTOTPOITUYECKHE MO-
muukanun docdopa, UX Xu-
MHYeCKass aKTHBHOCTb.

®ochuast. Dochun. CpaBHe-
HUE C COOTBETCTBYIOLIUMHU CO-
CANHCHUAMMA a30Ta.

Coenunenus ¢ocdopa B Tm0-
JIOKHUTEIBHBIX CTETICHSX OKHC-
nenud. [anuapl, UX TUIPOIU3.
Oxcunpl: CTepeoOXUMHs U MpU-
poJa CBsI3U, B3aUMOJECTBUE C
Bojo u criupramu. Dochop-
HoBatuctasg  (runodgochopu-
crast) u (ochopucras KUCIO-




Tbl, cTpoeHue Monekyia, KO u
OB cBoiictBa. Jludocdopnas
(mupodochopnas)  kucioTa.
Wzomonu- u rerepononudoc-
dbopubIe KHCIOTHL. MeTadoc-
(dopHBIC KUCIOTHI, CpaBHEHUE
¢ a3oTHOM kucnotoi. I[Ipous-
BOJHBIE (HOCPOPHOU KHUCIOTHI
B )KMBBIX OpraHU3Max.
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p_
3JIEMEH-
Th1V Irpynmnbl

OOmiasi xapakTepucTu-
Ka FPyMIbL.

Kucnopoa. Ob6mas xa-
pakrepuctuka.  Poib
KHCJIOpOAa KaK OIHOTO
u3 Hamboliee pacmpo-
CTPAHCHHBIX 3JICMCHTOB
U COCTaBHOW YacTu
0OJIBIIMHCTBA HEOpra-
HUYECKHX COCTHHEHHM.
OcobenHoctu JIEK-
TPOHHOW  CTPYKTYpBI
MOJIEKYJIBI KHCIIOPO/Ia.

Kucnopon. O6miast xapakrepu-
cruka. Posib kucinopopa kak
OIHOTO M3 Hauboisiee pacrpo-
CTpPaHEHHBIX 3JIEMEHTOB U CO-
CTaBHOM YacTH OOJBIIMHCTBA
HEOPTraHUYECKUX COCIUHEHUH.
Oco0OeHHOCTH  DJIEKTPOHHOM
CTPYKTYPBl MOJIEKYJIBI KHCJIO-
poma. XumHueckas  aKTHB-
HOCThb KuCiopona. Morekyia
O2 B KadecTBe JUraHja B OK-
curemoriiooune. O30H, cTe-
PEOXUMUSL U TPUPOJA CBS3CH.
XuMHu4ecKass aKTUBHOCTH B
CPaBHEHHMH C KUCIOPOJoM (pe-
aKiMsi C pPacTBOpaMu HOMAM-
noB). Knaccudukarnus kucio-
POJHBIX COCTUHEHHH U UX 00-
e CBOMcTBa (B TOM 4YHCIE
OMHApHBIE COEAUHEHMS: CyIie-
POKCHUIBI (TUTIEPOKCHUIBI,
HAJIIEPOKCUbI), TIEPOKCHIBI,
OKCHJIbI, O30HU]IBI).

Bomopona mepoxcuny H202,
ero KO u OB xapakrepucruka,
npuMeHeHne B MeauuuHe. Co-
eANHEHUs1 Kuciopojga ¢ ¢ro-
poMm. buosornueckas posb
KHCIIOPOJa. XUMHUYECKHE OC-
HOBBI IIPUMEHEHHUSI KHCIOpPOa
M 030HA, a TaKk)Ke COCOUHCHHUHU
KHCIIOpOJla B MEIWLMHE U
bapmanuu.

Cepa. OOmias xapakTepucTHKa.
CriocoGHOCTh K 00pa3oBaHUIO
TOMOLIETIEH.

CoenuHeHus ceppl B OTpHULA-
TEJIbHBIX CTCIICHIX OKHUCIICHMS.
CepoBogopon, ero KO u OB




cBorictBa. Cynbbhuasl Mera-
JIOB U HEMETAJUIOB, UX PacTBO-
pPUMOCTH B BOJI€ M THAPOIIHU3.
[Momucynbduasr, KO u OB xa-
paKTEepHUCTHKA, YCTONYUBOCTh
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p_

JJIeMEH-
Th1VIIrpym-
bI(TaI0TeHbI

OOmias XxapakTepucTu-
ka rpynmnsl.  OcoOble
CBOMCTBa (rTOopa Kak
HauOolee  IIEKTPOOT-
PHULIATETIBHOTO 3JIEMEH-
ta. [IpocTeie BemecTsa,
X XMUMUYECKasi aKTHB-
HOCTb.

OO0mas xapakTepucTuKa TpyI-
nel. OcoOble cBolicTBa (hropa
Kak HauOoJiee AJIEKTPOOTPHIIA-
TEJIbHOrO 3siemMeHTa. [IpocTeie
BEIIECTBA, UX XUMHUYECKas aK-
TUBHOCT.

CoeauHeHus TaJOT€eHOB € BO-
poponoMm. PactBopuMocTh B
Boae; KO m OB cBoiicTBa.
HonHble 1 KOBAJICHTHBIC TaJIn-
Ibl, UX OTHOILIEHHE K M-
CTBUIO BOJBI, OKHCIMTEICH H
BOCCTAaHOBHTECJICH. Croco0-
HOCTh (DTOpPHAMOHA 3aMEIIaTh
KHCJIOpPOJ (Hampumep, B CO-
eauHeHusX Kpemuus). ["anore-
HUI-UOHBI KaK JHUraHabl B
KOMIIIEKCHBIX COCIUHCHUSX.

I'ajiorenbl B ITOJIOJKHTENIBHBIX
creneHax oxucieHus. Coenu-
HEHHUS C KHCIOPOJOM M JpPYT C
Ipyrom. BsammopeiictBue ra-
JIOTEHOB C BOAON M BOAHBIMH
pactBopamu 1enoveit. Kucio-
POJHBIE KHUCJIOTHI XJIOpa U HX
COJIM, CTEPEOXUMHUS U TIPUPOJIA
CBSI3€M, YCTOMYMBOCTH B CBO-
00JTHOM COCTOSSHUM W B pac-
TBOpax, usmeHenne KO n OB
CBOMCTB B 3aBHCHMOCTH OT
CTEIICHU OKHCJICHHS TajJoTreHa.

p_

JJIEMEH-

Te1 VIIrpyn-
nbI(OJaropoIHbIeTa
3Bbl)

OOmiass xapaxkTepucTu-
Ka. OuznyecKkne M XH-
MHYECKHE CBOMCTBA
0JIarOpOTHBIX Ta30B.

CoenuHenus 6maro-
poasbIx rasos. [Ipume-
HEHHe  OJIaropoJHBIX
ra3oB B MEJIUIIUHE

Oobmas xapaxrtepuctuka. du-
3WYECKHE U XUMHYECKHE CBOM-
CTBa 0JIArOPOAHBIX T'a30B.

CoenuHeHns 0J1arOpoOTHBIX
razoB. [lpumenenue Onaro-
POJIHBIX Ta30B B MEAUITMHE

Hroro 3a 1 ce-
MECTp

36

Hroro

36




4.2.2. lIpakTHyeckasi padora

Ne n/n | HammeHoBanue HaumenoBanue tembl | Cogepxanue JIeKIIUU Bcero
Pa3n. | pasgesnia  amcum- | JIeKUHMH 4acoB
MJIMHBI
1 2 3 4 5
Cemectp 5
1 Benenue OCHOBHBIE 3aKOHEI, II0- 4
SHEPreTHKa, HampaBjiICHHE U
JOXKCHUS W TIOHATHS
N IyOMHA MPOTEKAHHUS XUMHUYe-
oOmeld U HeopraHuye-
N CKMX pEaKlUHUU. XHUMHYECKOE
CKOM XUMUH.
paBHOBECHE
2 OKHUCIUTENBHO- OKHUCJIUTEIBHO- 4
3JICKTPOHHAs  TEOpHs N
BOCCTaHOBHUTEIIb- BOCCTAHOBUTEJIbHBIC CBOMCTBA
OKHCIIUTEIIBHO- N
HbIE peaKIuu 3JIEMEHTOB U MX COCAMHEHHUM B
BOCCTaHOBUTEJIBHBIX
N 3aBUCUMOCTH OT TOJIOKEHUS
(oB) peakiuit (J1.B. TMH- .
. JJIeMEHTa B TEPUOANYECKOU
CapIKEBCKHM ).
CHUCTEME DJIEMEHTOB U CTEIICHU
OKHCJICHUS DJIEMEHTOB B CO-
CIUHCHHSIX.
3 VYueHue o0 pacTBO- | OCHOBHBIE  OIIpejelie- | MPOIECC pacTBOPEHUs Kak ¢u- | 4
pax HUSI: PacTBOP, PACTBO- | 3UKO-XUMHYECKOE SIBJICHUE
puTeNnb, pacTBOpPeHHOE | (I.M. MEHJeNneeB, H.C. KypHa-
BEIIIECTBO.  PAaCTBOPH- | KOB). TEPMOJUHAMHUKA MPOIIEC-
MOCTb. PacTBOPHI Ira3o- | ca paCTBOPEHUS
00pa3HbIX, >XHIKUX H
TBEPJIbIX BEIIECTB
4 Crpoenue Benie- OCHOBHBIE JTallbl PA3BUTHS 4
JNEKTPOHHBIE 000II0U- .
CTBa OpeACTaBICHUH O CYIIECTBO-
KM aTOMOB U NEPUOIU-
. BaHWH M CTPOCHUHU aTOMOB.
YeCKMid  3aKOH  JI.H.
CIIEKTPbI aTOMOB KaK UCTOY-
MEHJIeJIeeBa. IpPUpPOJa
. HUK nH(popManuu o0 UxX cTpo-
XHMHYECKOH CBSI3M |
€HUH.
CTPOCHHE XHMHYECKUX
. KBAaHTOBO-MEXaHHUYECKast MO-
COCTMHCHMI
JIe]b CTPOEHHUS aTOMOB. JJIEK-
TPOHHBIE (POPMYITBI U DIIEK-
TPOHHO-CTPYKTYPHBIE CXEMBbI
aTOMOB.
NEePUOANYECKU 3aKOoH  (T3)
.M. MEHJEIeeBa M €ro Tpak-
TOBKa Ha OCHOBE KBAaHTOBO-
MEXaHUYECKOW TEOpPUU CTpOe-
HUS aTOMOB.
5 Kommnekcnsie co- | CoBpemenHoe  conep- | CrtocoOHOCTh aTOMOB pasziwd- | 4
CAMHCHMA JKaHUE MOHATHSI «KOM- | HBIX DJIEMEHTOB K KOMIIICKCO-
TICKCHBIS coenmnHe- | oOpa3zoBanuo. [lpupoma xu-




Hus» (KC). Crpykrypa
KC: LEHTPAJIbHBIN
aToM, JIMTaHfbl, KOM-
IJIEKCHBI HMOH, BHYT-
peHHSIE W BHELIHSSA
cdepa, KOOpAMHAIMOH-
HOE YHCIIO LIEHTpalb-
HOTO aroma, JeHTaT-
HOCTBJIUTaHJI0B

muueckor cBsa3u B KC. Ilons-
THE O TEOPUU KpHCTAIINYe-
CKOT'O IOJISL U TEOPHUH MO JTH-
ranioB. OOBSICHEHHE OKPacKu
KC nepexomHblx MeTaJIOB.
OOpazoBanue W AUCCOIUAIMS
KC B pactBOpax, KOHCTAaHTBI
o0pa3oBaHUS W HECTOMKOCTH
KOMILIEKCOB.

Knaccudukanuss 1 HOMEHKIIA-
typa KC. KoMiuiekcHble KHC-
JIOTBI, OCHOBaHHUs, coju. Ilm-
KOMIUIeKChl. KapOoHWIbI Me-
TAJJIOB. XEJIATHBIE W MakKpo-
mukimueckue KC.

XUMHSA JIEMEHTOB.
Bonopon.

OOmiass xapakTepucTu-
ka. OcCOOEHHOCTH T0-
noxenus B [ICD, peak-
LIUA C KUCTIOPOAOM, Ta-
JIOTEHAMU, MeTaJUlaMu,
OKCHJIaMU

Bona kak BaHeiiliee coenu-
HEHUE BoJOpoaa, ee (u3mue-
CKHE ¥ XUMHUYECKUE CBOWCTBA.
AKBOKOMIUIEKCHI W KpHCTAJ-
JOTHIPAThL.  JMCTHILIMPOBAH-
Hasi U amMpOreHHas BOJA, UX
MOJyYeHUE W TPUMCHCHHE B
¢dapmauuu. [IpupoaHsie u Mu-
HEpaIbHBIC BOJIBI.

XapakTepUCTUKa U PEaKIMOH-
Hasl CIIOCOOHOCTb COEAMHEHUM
BOJIOpPOJIa C JIPYTUMH PaCIpo-
CTPaHEHHBIMM  JJIEMEHTaMHU:
KHCIIOPOJIOM, a30TOM, YIJIEpPO-
oM, cepoil. OcoOeHHOCTH TI0-
BEJICHUS BOJIOPO/Ia B COEMHE-
HUSX C CUJIBHO U clabomnossp-
HbIMH CBsi3siMH. MoH Bomopo-
Jla, NOH OKCOHMsI, HOH aMMO-
HUA.

S- OJICMCHTBI - MC-
TaJlJIbl

OOmiass xapaxkTepucTu-
Ka. I3meHeHue cBOMCTB
anemeHToB IIA Tpymmbl
B cpaBHeHuu c¢ [A. Xa-
PaKTepUCTUKU  KaTHO-
HOB. MOHBI S-MeTallIoB
B BOJHBIX PacTBOpax;
SHEpPrusi  TUjpaTanuu
HMOHOB

B3aumoneiictsue MeTaJLUIOB C

KHCIIOPOJIOM, oOpa3oBaHue
OKCHJIOB, TIE€POKCHIIOB, THIIE-
POKCHJIOB (cynepokcuos,

HaJmepokcuaoB). B3anmoneit-
CTBHE C BOJOM ITHUX COEIUHE-
HUW. ['MAPOKCUABI IIETOYHBIX
M MIEJIOYHO3EMENBHBIX METall-
J0B; aM(OTEpHOCTh THAPOK-
cuna Oeppunus. ['uapuasl me-
JIOYHBIX u IEJI0YHO-
3eMENbHBIX METAUIOB U HX




BOCCTAaHOBHUTEJIBHEIC CBOMCTBA.

OO6masxapakTepu- d-DOnementsl I rpynmer. O6-
paxTep OOmast XapakTepHuCcTu- pyn
ctukad- mas XapakTepUCTHUKA, CXOJI-

d ka d-amemeHToB (TIEepe-
DHCMEHTOB. £ XOJHBIX  DJIEMEHTOB) CIBO M OTIMHAC  OT  S-
snemMeHThII1I- XapakTepHbIe OCOGGH. sanementoB Il rpynmer.  f-
Vrpymn DneMeHThl Kak aHajoru d-
HOCTH  d-PJIEMEHTOB:
anemenToB III rpymmsl; cxon-
MEPEMEHHBIE  CTETICHU
CTBO M OTJIMYME Ha IpHUMepe
OKHCJIeHHs, 00pa3oBa-
uepus. XHUMUYECKUE OCHOBBI
HUE KOMILIEKCOB. Bro-
npumenenus  uepus  (VI)
pUYHAS IEPUOTUIHOCTh
. Cynb(}haToOB B KOJIUYECTBEHHOM
B cemeicTBax d-
aHause.
aneMeHToB. JlaHTaHo-
uaHoe cxarve u cxon- | d-Onementsr IV u V, rpynm.
ctBO d- snementoB V u | O0mas XxapakTepucTuka. Xu-
VI nepuonos. MHYECKHE OCHOBBI IIPHMEHE-
HUS TUTaHAa, HUOOUS W TaHTala
B XUPYpPrUH, THTAaHA TUOKCHJIA
M aMMOHHMs MeTaBaHaJaTa B
bapmanuu.
d-
OObmast xapakrepuctu- | O0mas xapakTepuCTHUKa TPYII-
37eMeHThI VIrpyr-
Ka FPYMIIbL. TBI.
TIBI

Xpom. OO6mias xapax-
tepuctrka.  I[Ipoctoe
BCIICCTBO U €0 XMMHU-
qeckast AKTUBHOCT,
CIIOCOOHOCTh K KOM-
IJIEKCOO0Pa30BaHUIO.

Xpom. OOmasi xapakTepucTu-
ka. IIpocToe BelecTBO M €ro
XUMHYECKass aKTUBHOCTD, CIIO-
COOHOCTh K KOMILIEKCOOOpa-
30BaHUIO.

Xpowm (II), KuCAOTHO-OCHOBHAS
(KO) u OKHCIIUTENBHO-
BocctaHoBuTenbHas (OB) xa-
PAKTEpUCTUKH COECTUHEHU.

Xpom (II1), KHCIJIOTHO-
ocHoBHas (KO) u oxucnuresns-
HO-BoccTaHoBUTenbHas (OB)
XapaKTEPUCTUKN COCTUHCHUM,
CHOCOOHOCTh K  KOMILIEKCO-
00pa3oBaHMUIo.

Coenunenus xpoma (VI) - ok-
CUJ U XPOMOBBIE KHUCIIOTHI,
xpomatsl U guxpomatsl, KO u
OB xapakrepuctuka. OKuciu-
TEJIbHBIE CBOMCTBA XpOMAaTOB U
JUXPOMATOB B 3aBUCUIMOCTH OT
pH cpenpl; okxucieHue opra-
HUYECKUX COEAMHEHUN (Crup-
TOB). Ilepokcocoenune-
Husxpoma (VI).




10 d- O6mas xapakrepuctu- | OOIIas XxapaKTepUCTUKA TPYII-
SJICMCH- Ka TPYIIIHIL. TIBI.
o1 VIIrpymmbl
Mapranen. O6rmas Mapranern. O0miass xapaxTre-
XapaKTepUCTHKa. XW- | pUCTHKA. XHMHYECKas aK-
MUYeCcKash aKTHMBHOCTh | THBHOCTh IIPOCTOTO BeIlle-
MPOCTOTO BEIIECTBA. CTBa.
CriocobHOCTB K KOM- CriocoOHOCTh K KOMILIEKCO00-
MJIEKCO0OPa30BaHUIO pazoBaHMIO (KapOOHUITBI Map-
(xapOOHMIIBI MapraH- raHia).
a).
ua) Mapranern (II) u mapranert
(IV): KO u OB xapakrepuctu-
Ka COeJMHEHUH, CIOCOOHOCTh
K KOMITJIEKCOOOPa30BaHHUIO.
11 d- OGuiast xapakrepuctu- | Coenuuenus xenesa (II) u xe-
3JICMCH- ka rpymmsL. Jenenue d- | 1e3a (III) - KO u OB xapaxTe-
11 VIIIrpymnrst pHUCTHKA, CITOCOOHOCTh K KOM-

aneMeHToB VIII rpym-
Il Ha DJIEMEHTHI Ce-
MENCTBA JKeJle3a U Iula-
TUHOBBIE METAJLIbI.

OO0mas xapakTepUCTH-
Ka DIJIEMEHTOB CeMel-
CTBa JKeJesa.

Kenezo. Xwmmmueckas
AKTUBHOCTH  IPOCTOTO
BEILECTBA, CI10C00-

HOCTh K KOMILIEKCO00-
pa30BaHUIO.

MJIEKCO0OPa30BAHMUIO. Kowm-
IJICKCHBIE COETMHEHUS JKele3a
(IT) u xene3a (III) ¢ unanua- u
TUOIIMAHAT- HWOHaMHU. ['eMo-
TJIOOMH M JKEJIE30COAepKaIIIe
(bepMeHThI, XUMHUYEcKasl CYIIl-
HOCTb MX JICUCTBUA.

Kenezo (VI). @eppatsl, momy-
YCHHE W OKHUCIIHTEIbHBIC
CBOMCTBA.

XWMHUYECKHUE OCHOBBI TPUME-
HEHHUS JKelle3a U IKEJIe30Co-
JIepKaluX TpernaparoB B Me-
quiuHe U (dapmanuu (B TOM
yucie B (hapMaleBTHUYECKOM
aHanm3e).

KobGanbT m HUKENb. XHUMHYE-
CKas aKTUBHOCTb MPOCTHIX Be-
IIECTB B CpPaBHEHUHU C IKele-
3oM. CoenuHeHHs KoOalbTa
(I) u xobanpra (III), HUKENS
(II); KO n OB xapakrepuctu-
Ka, CIIOCOOHOCTh K KOMILIEK-
cooOpazoBanuto. Hukens wu
KOOQIBT KaK MHKPOJJIEMEHTHI.
XUMHUYECKHUE OCHOBBI TPHUME-
HEHUS COCTUHEHUH KOOAIbTa 1
HUKENs B MEIUIMHE U dapma-
117078

OOmiass xapakTepUCTHKa 3Je-
MEHTOB CEMENCTBA TIaTUHBI.




12 d-
OOmas xapakrepuctu- | O0mmas xapakTepucTHUKa IPyIi-
3JeMEHTHIrpysl
ka rpymnmnel. @usnue- | npl. duznyeckne U XUMHUUE-
CKH€ U XUMHUYECKHE | CKHE CBOWMCTBAa IMPOCTHIX BE-
CBOMCTBa MPOCTHIX Be- | IIECTB.
IHects. Coenunenus meau (1) u menu
Coemunenus meau (I) m | (II), ux KO nu OB xapakrepu-
meau (I1), ux KO u OB | ctuka, cnocoOHOCTP K KOM-
XapaKTepUCTHKA, CIO- | IUIEKCOOOPa30BaHUIO. Kowm-
COOHOCTh K KOMIUICK- | TUIGKCHBIE COCIUHEHUS MEeIu
Cc000pa30BaHHUIO. (I) ¢ ammMuakoMm, aMHHOKHC-
JIOTaMH, MHOTOaTOMHBIMH
ciupramu. KomrekcHblil xa-
pakrtep MeIbCOACPIKALTUX
(bepMEeHTOB M XUMHU3M UX JIEH-
CTBUSI B METa0OJIMUECKUX pe-
akuusx. [Ipupoma okpacku co-
€AUHECHUN Menu. XUMHUYECKUE
OCHOBBI TMPUMEHEHHS COENIU-
HEHUI Memu B MEIUIIMHE U
bapmanuu.
13 d- OObmast xapakrepuctu- | O0mas xapakTepuCTHUKa TPYII-
aneMeHThIIrpynmsl —

Ka I'pYIIIIbI.

Hunk. Obmas xapaxkre-
pUCTHKA, XUMHUYECKas
aKTUBHOCTH  MPOCTOTO
BemectBa, KO u OB
XapaKTEePUCTHKA co-
eTUHEeHUMN LIAHKA.
Kommiexkcuele coenu-
HeHUs 1MHKA. KoM-
IUIEKCHAs npupoaa
LHUHKOCOIEPKAIIUX

(hepMEHTOB M XUMHU3M
ux aercTBUA. XHUMU4Ye-
CKH€ OCHOBBI TIpHMeE-
HEHMS B MEIWIIMHE U B
(hapMmainuu CoeTMHEHHM
nuHka. Kagmuii m ero
COCIMHECHHS B CpaBHE-
HUH C aHaJOTHYHBIMH
COEIUHEHHUSIMU IINHKA.

[Muuk. OOmas xapakTepUCTH-
Ka, XHUMHUYecKas aKTHUBHOCTh
npocrtoro BemiectBa; KO u OB
XapaKTEPUCTHKA COEIMHEHUI
uuHka. KomrmekcHele coenu-
HeHus uuHKa. KommnekcHas
MpUPOJa  [TUHKOCOJEPKALIUX
(GepMEeHTOB U XUMHU3M HX JIEH-
cTBUsl. XUMHUYECKUE OCHOBBI
MIPUMEHEHUS B MEIUIMHE U B
(bapmaruu coeMHEHUH ITUHKA.
Kanmuii u ero coenvHeHus: B
CpPaBHEHUU C aAHAJOTUYHBIMHU
COEIMHEHUSIMU LIUHKA.

Pryrs. O6mas xapakTepucTu-
Ka, OTIMYUTENIbHBIE OT IMHKA
U KaIMHUsS CBOKCTBA: IIOHU-
JKEHHas XMMMUECKas aKTHB-
HOCTb IPOCTOTO  BEUIECTBA,
KOBQJIEHTHOCTh  00pa3yeMbIX
CBA3€M ¢ MATKUMH JINTaHJIaMU,
o0pa3oBaHHE CBS3HM  MEXIY
atoMaMu pTytu. OKucIeHue
PTYTH Cepoll W a30THOM KHC-
noroi. Coenunenus prytu (I)




u prytu (II), ux KO u OB xa-
pPaKTepUCTHKA,  CHOCOOHOCTh
prytu (I) u pryru (II) k¥ xKoM-
MJIEKCO00pa30BaHNI0. XUMHU3M
TOKCHYECKOTO JICHCTBUS  CO-
CIMHEHWIA KaJMHSA U PTYTH.
XUMHUYECKUE OCHOBBI TpHMe-
HEHMSI COCIMHCHHWH PTYTH B
MeIUIUHE U hapMaIuu
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p_
sneMeHThl Irpyr-
TIBI

OOmast XapakTepHucTu-
Ka TpyNIbl. DJIEKTPOH-
Has 1e(PUIIUTHOCTD U €€
BIMSHHE Ha CBOICTBa
9JIEMEHTOB U UX COCJIH-
HEHUH. N3menenue
YCTOWUYMBOCTU  COEIU-
HCHHI CO CTCICHSIMHU
OKHCJICHHS

+3 u +1 B Tpymme p-
aneMeHTOB Il rpynmnsl

OOmias XxapakTepUCTUKa TPYII-
Ibl. DJEKTPOHHAS ACHUIUT-
HOCTb U €€ BJIMSHUE Ha CBOW-
CTBa 3JIEMEHTOB U HUX COEIU-
HeHuil. V3MeHeHue ycToiuu-
BOCTH COEAMHEHHH CO CTeme-
HSAMU oOkucieHus +3 u +1 B
rpynne p-anemenTos III rpyn-
TBI.

bop. OOmas xapakTepucTHKa.
[IpocTeie BemiecTBa U UX XH-
MHUYECKasi aKTHBHOCTh. bopwu-
nel. CoelMHEHUsl C BOAOPOJIOM
(6opanbl), 0OCOOEHHOCTH CTe-
PEOXUMUN W TPHUPOABI CBSI3U
(Tpex1eHTPOBbIE CBS3N).

15

p_
aneMeHTs Vrpyn-
TIBI

OOmiass xapakTepucTu-
Ka TPYTIIbL.

OOmiass xapaxkTepucTu-
Ka yriaepozaa. AJuioTpo-
MUYecKkue Moauduka-
uuu - yraepoaa. Tumbl
rudpuaM3am  aToma
yriaepoia M CTPOEHHUE
YIIEpO0COAEPKAIINX
MOJIEKYN. YTJIEpOoJ Kak
OCHOBa BCEX OpraHuye-
ckux Mouiekyn. dusm-
YeCKUe M XHUMUYECKHE
CBOMCTBA IPOCTHIX Be-
miecTB. AKTHUBUPOBAH-
HBIM yrojp Kak aJacop-
OCHT.

VYrneponq B OTpULATENBHBIX
CTENEHSIX OKHCIEHUs, KapOu-
JIbl aKTUBHBIX METAJUIOB U CO-
OTBETCTBYIOLIME MM YIJEBO-
JOPOBI.

Vraepon (II). Oxcun yraepona
(II), ero KO u OB xapaxtepu-
CTHKa, CBOWCTBA KaK JIMTAH[IA,
XMMHUYECKHE OCHOBBI €r0 TOK-
cnuHoctu. [{nanucroBonopon-
Hasi KUCJIOTa, MPOCThIE U KOM-
TUIEKCHBIE ITHaHUIBI. XHUMUYe-
CKHE OCHOBBI TOKCHMYHOCTH
IIUaHUIOB.

Coenunenus yraepoma (IV).
Oxkcun yramepona (IV), crepeo-
XUMHSI U TIPUPOJAA CBSI3H, PaB-
HOBECHSI B BOJIHOM pPAacTBODE.
YronpHas KUCIOTa, KapOOHa-
Thl U TUJPOKAPOOHATHI, TUIPO-
U3 U TEPMOXHMHUYECKOE pa3-
JIOKEHUE.

CoenuHeHus yriepona ¢ rajuo-
reHaMu U cepol. HeThIpexxiio-




pucteiii  yriepoxa,  (Qocrew,
(bpeoHsl, cepoyriaepos U THO-
kapOonatel. [{uaHatel u THO-
OHUaHaThI. dusnueckue U Xu-
MHUYECKHUE CBOWCTBA, MpHUMe-
HEHHE.

buonornueckass ponp yriepo-
Ja. XUMHYECKME OCHOBBI HC-
MOJIb30BaHUSI HEOPTAaHUYECKHUX
COCIMHEHUHN yriepoja B Me-
JTUIMHE U (hapManuu.
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p_
AJIEMEHTBI VIPYII-
IIBI

OO0mas xapakTepucTH-
Ka rpynmsl. A30T, doc-
(bop, MBIIIBSK B Opra-
HU3Me, UX Ouoornye-
cKast

A3zot. O0m1as xapakre-
puctuka. MHOT0OOpa-
3U€ COCAUHEHMI C pa3-
JINYHBIMU CTCIICHIMH
okucieHus azora. [Ipu-
YrHa MaJIOW XUMHYe-
CKOM aKTHUBHOCTH a30-
ta. Monekyna a3ora
KaK JINTaHJI.

CoenuHeHus ¢ OTpHULIATEIb-
HBIMH CTCIICHSMH OKHCIICHUS.
Hutpuael  (kKoBaJCHTHBIE |
nonusle). Ammuak, KO u OB
XapakTepUCTUKa, PEakluu 3a-
MemeHus. AMuIbpl. AMMHaKa-
Thl. CBOMCTBA AaMHUHOKHCIIOT
KaKk TPOU3BOJHBIX aMMHAKA.
HNoH amMMOHHS M €ro COJH,
KHUCJIOTHBIE CBOWCTBA, TEPMHU-
4yecKoe paszioxkeHue. ['mapasun
u ruapokcwiamud. KO u OB
XapakTepucTuka. A30THUCTOBO-
JIOpOHAsI KMCIIOTA U a3UJIbl.

CoennHeHus a3oTa B MOJIOXKHU-
TEJIbHBIX CTETEHSX OKHCICHHUS.
Oxkcugpl.  Crepeoxumus U
npupona cBs3u. CrnocoObl mo-
ayuyenus. KO u OB cBoiicTBa.
A3oTucTras KUCIIOTa U HUTPH-
Tel. KO u OB cBoiictBa. A30T-
Has kuciota u Hutparsl. KO u
OB xapakrepuctuka. "Llap-
cKkas Bozaka'.

®ocdop. OO6mas xapaxkrTepu-
CTHKA. AJUIOTPONIMYECKHE MO-
muukanun docdopa, UX Xu-
MHUYECKasi aKTUBHOCTb.

®ochuast. Dochun. CpaBHe-
HUE C COOTBETCTBYIOLIUMHU CO-
CANHCHUAMMA a30Ta.

Coenunenus ¢ocdopa B Tm0-
JIOKHUTEIBHBIX CTETICHSX OKHC-
nenud. [anuapl, UX TUIPOIU3.
Oxcunpl: CTepeoOXUMHs U MpU-
poJa CBsI3U, B3aUMOJIECTBUE C
Bojio u crimptamu. Dochop-




HoBatucras  (rumodocdopu-
ctasgt) U Qocdopucras KucCIo-
Tbl, cTpoeHue Moiekyia, KO u
OB cBoiictBa. Judocdopnas
(mupodochopnast)  kucioTa.
Wzomonu- u rerepononudoc-
dbopubIe KHCIOTHL. MeTadoc-
(dopHBIC KUCIOTHI, CpAaBHEHUE
¢ a3oTHOM kucnotoi. I[Ipous-
BOJHBIE (HOCHOPHOUN KHUCIOTHI
B )KMBBIX OpraHU3Max.
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p_
JJIEMEH-
ThIVIrpymmsl

OOmiass xapakTepucTu-
Ka FPYyMIbL.

Kucmopon. O6mrast xa-
pakTepuctuka.  Poib
KHCJIOpOAa KaK OIHOTO
u3 Haubolsiee pacrmpo-
CTPAaHCHHBIX 3JICMCHTOB
U COCTaBHOM  4YacTu
0OJIBIIMHCTBA HEOpra-
HUYECKUX COCIUHCHHU.
Ocobennoctu JJIEK-
TPOHHOH  CTPYKTYpBI
MOJIEKYJIBI KHCIIOPO/Ia.

Kucnopon. O6miast xapakrepu-
cruka. Posib kucinopopa kak
OJIHOTO M3 Hauboyiee pacrpo-
CTpaHEHHBIX JJIEMEHTOB U CO-
CTaBHOM YacTH OOJBIIMHCTBA
HEOPraHUYECKUX COCIUHEHUH.
OcoOeHHOCTH  DJIEKTPOHHOM
CTPYKTYPBl MOJIEKYJIBI KHCJIO-
poma. XumHuUeckas  aKTHB-
HOCThb KuCIopona. Moiekyia
O2 B KadecTBe JUraHja B OK-
curemoriiooune. O30H, cTe-
PEOXUMUSL U TPUPOJA CBS3CH.
XuMHu4ecKass aKTUBHOCTh B
CPaBHEHHMH C KUCIOPOJoM (pe-
aKiMsi C pPacTBOpaMU HOMIM-
noB). Knaccudukanus kucno-
POJHBIX COCTMHEHHH U UX 00-
e CBOMCTBa (B TOM 4YHCIE
OMHApHBIE COEAUHEHMS: CyIie-
POKCHUIBI (TUTIEPOKCHUIBI,
HAJIIEPOKCUbI), TIEPOKCHIBI,
OKCHJIbI, O30HU]IBI).

Bonopona mnepokcuny H202,
ero KO u OB xapakrepucruka,
npuMeHeHne B MeaunuHe. Co-
eANHEHUs1 Kuciopojga ¢ ¢ro-
poMm. buosornueckas pousb
KHCJIOpOJa. XUMHUYECKHE OC-
HOBBI IIPUMEHEHUSI KHCIOpPOa
M 030HA, a TaKk)Ke COCOUHCHHUHU
KHCIIOpOJla B MEIWLMHE U
bapmanuu.

Cepa. OOmias xapakTepucTHKa.
CriocoGHOCTh K 00pa3oBaHUIO
TOMOLIETIEH.

CoenyHeHUs cepbl B OTpHIIA-




TEJIbHBIX CTETICHSIX OKHCICHHUS.
CepoBogopon, ero KO u OB
cBorictBa. Cynbdhuasl Mera-
JIOB U HEMETAJUIOB, UX PacTBO-
pPUMOCTh B BOJI€ M THAPOIIU3.
[Momucynbpuasr, KO u OB xa-
paKTEepHUCTHKA, YCTONYUBOCTh
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p_

JJIeMEH-
Th1VIIrpym-
bI(TaI0TeHbI

OOmiast XxapakTepucTu-
ka rpynmnsl.  OcoOble
CBOMCTBa (Topa Kak
HauOoJee  IIEKTPOOT-
PHULIATETIBHOTO 3JIEMEH-
ta. [IpocTeie BemecTsa,
X XMUMUYECKasi aKTHB-
HOCTb.

OO0mast xapakTepucTuka TpyI-
nel. OcoOble cBolicTBa (hropa
Kak HauboJiee AJIEKTPOOTPHIIA-
TEJIbHOrO 3yiemeHTa. [IpocTeie
BEIIECTBA, UX XUMHUYECKas aK-
TUBHOCTD.

CoeauHeHus TajJlOTeHOB C BO-
noponoMm. PactBopuMocTh B
Boae; KO um OB cBoiicTBa.
HonHble 1 KOBAJICHTHBIC TaJIv-
Ibl, UMX OTHOILIEHHE K JeW-
CTBUIO BOJBI, OKHCIMTEICH H
BOCCTAaHOBHTECJIICH. Croco0-
HOCTh (DTOpPHAMOHA 3aMEIIaTh
KHCJIOpOJ (Hampumep, B CO-
eauHeHusIX Kpemuus). ["anore-
HUI-UOHBI KaK JHMraHabl B
KOMIIIEKCHBIX COCIUHCHUSX.

l'ajiorenbl B ITOJIOJKHTENIBHBIX
creneHax oxucieHus. Coenu-
HEHHUS C KHCIOPOJOM H JPYT C
Ipyrom. BsammopeiicTBue ra-
JIOTEHOB C BOAON M BOTHBIMH
pactBopamu 1enoveit. Kucio-
POJHBIE KHUCJIOTHI XJIOpa U HX
COJIM, CTEPEOXUMHUS U TIPUPOJIA
CBSI3€M, YCTOMYMBOCTH B CBO-
00JTHOM COCTOSSHUM M B pac-
TBOpax, usmeHenne KO nu OB
CBOHCTB B 3aBHCHMOCTH OT
CTEIICHU OKHCJICHHS TajJoTreHa.

p_

3JIEMEH-

Te1 VIIrpyn-
nbI(OJaropoIHbIeTa
3Bbl)

OO6miast xapakTepUCTH-
Ka. Ouznyeckne M XH-
MHYECKHUE CBOMCTBa
0JIarOpOTHBIX Ta30B.

CoenuHenus 6maro-
ponsbIx rasos. IIpume-
HEHHe  OJIaropoJHBIX
ra3oB B MEJIUIIUHE

Obmas xapakrtepuctuka. du-
3UYECKHE U XUMHYECKHE CBOM-
CTBa OJIArOPOAHBIX T'a30B.

CoenuHeHns 0J1arOpoOTHBIX
razoB. [lpumenenue Onaro-
POJIHBIX Ta30B B MEAUITMHE

Hroro 3a 1 ce-
MECTP
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4.3. CAMOCTOSATEJIBHASA PABOTA

Ne | HaumeHnoBanue pas- | Ne Buasr CPO Bcero
n/ | geaa(TeMbl) JOMCIHH- | T\ 4acoB
N | IJIMHBI
pa
3ae
Ja
1 2 3 4 5
Cemectp 1
1 Beeaenue. Oxucnu- IToaroroska k 3ausarusim (I113) 1
TeJIbHO- W3ydeHne TeopeTnueckoro Matepuaia
BOCCTaHOBUTEJIHHBIE [ToaroToBka K BBITIOJIHEHHUIO U 3aIIUTE J1a00-
peakuun paropHoii pabotsl (3JIP)
IToaroroska x KP
2 VYyenue o pacTBopax N3yuenune TeopeTnueckoro Marepuania 1
[ToarotroBka K BBIMOJHEHHUIO U 3alllUTE J1abo-
patopHoii padoTtsl (3JIP)
3 CrtpoeHue BeniecTBa V3ydyeHue TeopeTHuecKkoro MmaTepuania 2
IToaroroBka K 3aHATUAM
[ToaroroBka K BBITIOJIHEHHUIO U 3alllUTE J1a00-
patopHoii paboTsl (3JIP)
4 KommiekcHsie co- [ToaroroBka k 3ansatusim (JI3) 2
CHHHCHIA W3ydeHne TeopeTnueckoro MaTepuaia
[ToaroToBKa K BBIMOJIHEHUIO U 3aIIUTE J1a0bo-
patopHoii paboTsl (3JIP)
ITogroroska k KP
5 XuUMUs 3JIEMEHTOB. [Toarororka k 3anatusim (JI3) 2
Boznopoz. M3y4eHne TeOPETUYECKOTO MaTeprana
[ToaroroBka K BHITIOJIHEHHUIO U 3alIUTE J1a00-
paTopHoit pabotsl (3JIP)
[Toaroroska k KP
6 S- DJIEMEHTBI - METAJI- [Toarororka k 3anatusim (JI3) 2
JIBI W3ydeHne TeopeTHIecKoro MaTepraia
[ToaroToBKa K BBIMOJHEHHUIO U 3allUTE J1abo-
paTopHoit pabotsl (3JIP)
ITogroroska k KP
7 Obmasixapakrepu- [TonroroBka k 3ansTtusim (JI3) 2
ctukad-31eMeHToB. d- W3ydeHne TeopeTHuecKkoro MmaTepuania
anemeHTHUII-Vrpynn [TonroroBka K BBINOJHEHUIO U 3alllUTe J1a0o0-
paropHoii pabotsl (3JIP)
IToaroroBka x KP
8 d- [ToaroroBka k 3ansaTusiM (JI3) 2
3JeMeHTHI V IrpyTmsl N3yuenne TeopeTnueckoro Mareprana
[ToaroTroBKa K BBIMOJHEHUIO U 3alIUTEe J1a0o-
paTopHoit pabotsr (3JIP)
ITogroroska k KP
9 d- [TonroroBka k 3ansTusim (JI13) 2

a1eMeHThI VIIrpynmbl

I/I3yquI/Ie TCOPCTUYICCKOTIO MaTCpHraJia




IToaroroBka K BBIITOJHEHHUIO U 3aIUATE
paropHoii pabotsl (3JIP)
IToaroroBka x KP

j1abo-

10

d-
sneMeHTsl VI Irpynms

[ToaroroBka k 3ausrusm (JI3)
N3yuenune TeopeTnueckoro Marepuania
[ToaroToBKa K BBINOJHEHHUIO U 3aIUTE
paTopHoii pabotsl (3JIP)

IToarororka k KP

j1abo-

11

d-anemeHThIrpynmnsl

[Toarororka k 3anarusim (JI3)
W3ydeHne TeopeTHIecKoro MaTepuanina
[ToaroTroBka K BBINOJIHEHUIO U 3aIllUTE
patopHoii paboTtsl (3JIP)

IToaroroBka x KP

j1abo-

12

d-anementoilIrpynmnst

[ToaroroBka k 3ausrusm (JI3)
W3ydeHue TeopeTHuecKoro MmaTepuania
[ToaroroBka K BBIIOJHEHUIO U 3aIIUTE
patopHoii padoTsl (3JIP)

ITogroroeka k KP

j1abo-

13

p-2seMeHThIIIrpymb:

[ToaroroBka k 3ansaTusM (JI3)
W3ydeHne TeopeTHIecKoro MaTepuaia
[ToaroToBKa K BBIMOJHEHUIO U 3aIllUTE
patopHoii padoTtsl (3JIP)

IToaroroska x KP

J1a0o-

14

p-251eMeHTHI VIpynnel

[ToaroroBka k 3ansatusim (JI3)
W3ydeHue TeopeTHuecKoro MmaTepuania
[ToaroroBka K BBITIOJIHEHUIO U 3aIUATE
patopHoii padoTsl (3JIP)

IToaroroBka x KP

j1abo-

15

P-2JIEMEHTHI VIPYIIIIbI

[Toarororka k 3anatusim (JI3)
W3ydeHne TeopeTHIecKoro MaTepuaia
IToaroToBka K BBITIOJIHEHHUIO U 3aIIATE
paTopHoit pabotsl (3JIP)

ITonroroska k KP

j1a06o-

16

p-251eMeHTHI V Irpynmel

[Toarororka k 3anarusim (JI3)
W3ydeHne TeopeTHIecKoro MaTepraia
[ToaroToBKa K BBIMOJIHEHUIO U 3aIUTE
paropHoii pabotsl (3JIP)

IToaroroBka x KP

J1a0o-

17

anemeHTsl VIIrpyn-
TbI(TaJIOT€HbI

[ToaroroBka k 3anstusim (JI3)
M3y4eHne TeopeTUIecKoro MaTepuania
[TonrotroBka K BBINOJIHEHUIO U 3alllUTE
paropHoii pabotsl (3JIP)

IToaroroBka x KP

j1abo-

18

p_
anemenTsl VIIrpyn-
1bI(61aropoIHbIETashbl)

IToaroroBka k 3ansatusm (JI3)
N3yuenne TeopeTnueckoro Mareprana
[ToaroToBka K BBIMOJHEHUIO U 3aIUTE
paTopHoit pabotsr (3JIP)

ITonroroska k KP

n1abo-

Nroro 3a 1 cemectp

34

Bcero 3a xypc

34




5. HIEPEYEHb YYEBHO-METOAUYECKOI'O OBECHHEYEHUSA I CAMOCTOSI-
TEJBbHOU PABOTBI OBYYAIOIIUXCA 11O JUCHUIIJIMHE

5.1. MeToanyeckne yka3aHus JAJIs1 MOATOTOBKH K JIEKIIHOHHBIM 3aHATHAM

[ToaroToBka K JEKIMOHHOMY 3aHSTHIO BKIIFOUYAET BHIIIOJIHEHHE BCEX BUOB 3aJaHUI pa3MeIleH-
HBIX K KOKJOU JIEKIIMHU. B X0/€e JeKIHMOHHBIX 3aHITHIH BECTH KOHCIEKTUPOBAaHUE Yy4eOHOTO Ma-
tepuana. OOpamars BHUIMaHUE Ha KaTeropuu, GOpMyITUPOBKH, PACKPBIBAIOIINE COJIEPKAHUE TEX
WM UHBIX SIBJICHUM U IPOLIECCOB, Hay4YHbIE BBIBOJbI M INpaKTHUECKue pexkomeHaanuu. JKemna-
TEIHHO OCTABJIATH B PabOYMX KOHCIIEKTaX MOJIsl, HA KOTOPBIX JIENaTh MOMETKH U3 PEKOMEHIO0-
BAHHOW JINTEPATYphl, JOMOJIHIIOIME MATepras MPOCIYIIAHHOW JIEKIIMHU, a TAK)Ke MOJIYEpPKUBa-
IOIIUE 0COOYI0 BAYKHOCTh TEX WJIM MHBIX TEOPETHUYECKUX MOJIOKEHUH. 3a/1aBaTh MPENO/IaBaATEIIO
YTOUHSIOIIME BONPOCHI C LEIbI0 YACHEHHS] TEOPETUUYECKHUX IOJIOKEHUM, pa3pelieHusl CIIOPHBIX
cutyanuii. JlopabaTeiBaTh CBOW KOHCIEKT JICKIUH, Jelias B HEM COOTBETCTBYIOIINE 3aIMCH U3
JUTEepaTyphl, PEKOMEHAOBAHHON MpernojaBaTesieM U MPeayCMOTPEHHON y4eOHOIl mporpaMMoil -
B XOJI€ TOJATOTOBKM K CEMHUHApaM HM3yYUTb OCHOBHYIO JINTEPATYPY, O3HAKOMHUTHCS C JIOMOJIHU-
TEIbHOU JUTEPATypOl, HOBBIMU MYOJUKALUSIMH B MEPUOJIUYSCKUX U3JAHUAX: KypHaAIax, rase-
Tax u T.4. [Ipr 3TOM y4ecTh peKOMEH AN TPEIo1aBaTesi U TPeOOBaHUS YICOHOH MPOTPaMMBL.
CBOeBpeMEHHOE U KAaYeCTBEHHOE BBHIMOJIHEHHE CaMOCTOSATENbHOW paboThl Oazupyercs Ha co-
OJIFOZICHUM HACTOAIIMX PEKOMEHJAMM U U3YYCHUH PEKOMEHJIOBAHHOW JmTepatypbl. OOyuato-
LIMICSA MOKET TONOJIHUTH CIIMUCOK MCIOJIb30BAHHON JIUTEPATYPhl COBPEMEHHBIMU UCTOYHUKAMU,
HE TIPE/ICTABJIICHHBIMU B CIIMCKE PEKOMEHIOBAaHHOM JIUTEPATYPHI.

3aBepIIaroIuM 3TallOM CaMOCTOSTENbHON padOThl HaJ JIEKIMeH sBiseTcss o0paboTKa, 3aKper-
JIeHUE U yriTyOJeHue 3HaHu 10 TeMe.

5.2. Metoanyeckue yKazaHus JJIs MOATOTOBKH K MPAKTHYECKUM 3aHATUAM
B cBs13u ¢ 0c0OEHHOCTSIMH MTPOBEACHUS NMPAKTUUECKUX 3aHATHH MO XUMHUECKUM TUCLUIUIMHAM
— HOPOBCACHUCM OSKCIICPUMCHTAJIbHBIX y‘I€6HO-I/ICCHeILOBaT€JII)CKI/IX pa60T, Ha IICPBOM 3aHATUU
IPOBOJUTCS MHCTPYKTAX IO TEXHHUKE 0E€30MacHOCTH pabOThl ¢ XMMUYECKUMHU pEaKTUBAMHM, O-
CyllIoM | JIaOOpaTOPHBIM 00OPYIOBAHHEM.
[ToaroToBka Kk J1a0OpPaTOPHBIM 3aHATUSAM M MPAKTUKyMaM HOCUT Pa3UYHBIA XapakTep, Kak 110
COJIEp’KaHUIO, TaK U MO CIOKHOCTH HcrosnHeHus. Ilepen 3aHsaTueM oOywaromuecs TOJKHBI
03HAKOMUTHCS € COZIep KaHueM J1abopaTOPHOH paboTHI.
Lenbto abopaTopHOl pabOTHI ABISETCS 0000IIEHNE, CUCTEMATU3allls, YIIIyOJIeHue U 3aKper-
JIeHWEe MOJYYEHHBIX TEOPETUYECKHUX 3HAHMH MO KOHKPETHBIM TeéMaM, a TakXke NpHoOpeTeHue
HAaBBIKOB 10 pad0Te ¢ XUMUUYECKOU MOCYI0M, 000PYI0BAaHHEM U TTPOBEICHUE YIEOHOU HCCIe0-
BaTeNbCKOM paboThI.
MHuorue nabopaTopHble 3aHATUS TPeOYIOT HCCIIENIO0BATENbCKONM pabOThI, W3YYEHMs JOMOIHH-
TeJIbHOM JnTepaTypshl. Ilepen Hayaom paboThl 0OyYarOLUIiCS JOMKEH OTBETUTh HAa KOHTPOJIb-
HBIC BOIIPOCHI IPCTIOAaBaTCIIA. HpI/I HCYOOBJICTBOPUTCIBHBIX OTBETAX OH HE JOIMYCKACTCA K
IpoBe/IeHUI0 J1abopaTtopHoi paboTel. [Tocie BbImoMHEHUs 1abopaTopHON paboThl 0OyUaroMHics
JOJKeH ee 0pOpMUTH B CHEIMAIIbHOM TeTpaau [yl J1abopaTopHBIX paboT, HalmKMcaTh BCE ypaB-
HEHMs, pacueTsl (ecau TpeOyroTCsl) U CAeIaTh BHIBOIBI.

3amuTa 1abopaTOpHBIX padOT mpeAnoaaraeT codoece10BaHue ¢ IPErnoaaBaTeeM Mo BoIpocam,
NPUBEJICHHBIM B MIPAKTUKYME 10 3TOW TeMe U JOJKHA MPOUCXOUTh, KaK MPaBUIIO, B YaChl, OT-
BEJICHHBIE Ha JIa0opaTopHBIE 3aHATHA. OO0yUaIOMMIACSI HE MOXET OBITh JOMYIIEH K BBHITTOJTHEHHUIO
paboThI B CiTydae, €CH y HEro He 3alUILEHbl MPeIblTyIIHe.

5.4. MeTonnueckue yKa3zaHus 10 CAMOCTOSITeJIbHOM padoTe

CamocrosTenbHas paboTa 00y4aroLerocs: sABISIETCS OCHOBHBIM CPEICTBOM OBJIAICHUS y4EOHBIM
MaTepHajoM BO BpeMsl, CBOOOIHOE OT 00s3aTeNIbHBIX YUeOHBIX 3aHATHI. CaMocTosTeNbHAs pa-
0oTa HaJ yCBOGHHEM y4eOHOro marepuaia mo «DU3HYEeCKOW XUMHU» MOXKET BBITIOJHSATHCS B



6ubnmmorexke AkaneMHuH, yueOHbIX KaOMHETaX, a TaKkXKe B JIOMALIHUX YCIOBHAX. YUeOHBINH MaTe-
puan ydyeOHOH TUCHUIUIMHB «DU3nueckas XUMUs, IPEIyCMOTPEHHBIH padounuM y4eOHBIM I1a-
HOM, JUIS YCBOCHHUSI OOYYaIOUIMMCS B IPOLIECCE CAMOCTOSTENIbHONW pabOThl, BRIHOCHTCS Ha MPO-
MEXYTOUHBIH KOHTPOJIb HapsAAy ¢ y4eOHbIM MaTepualIoM, KOTOPbIH pa3pabaThIBajCs MPU MPOBeE-
JeHUH y4eOHbIX 3aHsaThil. ColepikaHnue CaMOCTOSTEILHON paboThl 00y4YaIOMmIEerocss OnpeaesieT-
cs1 yueOHOH NMporpaMMoil JHUCHUILIMHBI, METOAMYECKUMH MaTeprallaMH, 3aaHUsAMHU U yKa3aHU-
SIMU TIPENIoaBaTelIsl.

CamocrosTenbHas pabota 00y4aroLerocs BO BHEAYAUTOPHOE BPEMSI MOXKET COCTOSITh U3:

— MOBTOPEHUS JIEKIIUOHHOT'O MaTepHaa,

— HOJTrOTOBKH K IIPAKTUYECKUM 3aHATHIM;

— U3y4eHHs y4eOHON M HAyYHOH JTUTepaTyphl;

— pelleHus 3ajjay, BbIIAHHBIX HAa IPAKTUYECKUX 3aHATUSAX;

— MOJTOTOBKH K KOHTPOJILHBIM paboTaM, TECTUPOBAHMIO U T.1.;

— BbIJENIeHHE HauOoJiee CI0XKHBIX M MPOOJIEMHBIX BOIPOCOB 10 M3y4aeMOW TeMe, MOJydeHHE
pa3bSCHEHUI M PEKOMEHIAUN M0 TaHHBIM BOIIPOCaM C MpenoaBaTesiMi Kadeapsl Ha UX exe-
HEJIebHBIX KOHCYJbTAalMX;

- IPOBEICHNE CAMOKOHTPOJIS ITyTEM OTBETOB Ha BOMPOCHI TEKYIIETO KOHTPOJIS 3HAHUH, pEIICHUS
IPECTaBICHHBIX B y4eOHO-METOANYECKUX MaTepHuaiax Kadeapsl 3a1ay, TECTOB.

6. OBPA3OBATEJIBHBIE TEXHOJIOT'MU

Ne Ne Buabl yueOHol padoTsl O0pa3oBaTe/bHbIE TEXHOJIOTHH Bcero
n/m | ce- HaumenoBanue JIEKIIUHHN 4acoB
MeCT- | IIPaKTHUYECKUX 3aHATUI

pa
1 2 3 4
1 1 OcCHOBHBIE JTamnbl PAa3BUTHUS| JEKYUs- NPE3CHMAYUS 2
(dhapMaleBTUYECKON XUMHH ¥
MPEANOCHUIKMA  CO3J]aHUsl HO
BBIX JICKAPCTBEHHBIX BEILIECTB
2 1 Cranpaptuzanus U cepTuduq nexyus- npeseHmayusl 2

KaIus JIEKapCTBEHHBIX
cpenctB. (JIC). Opranusaiius
koHTposs kadectBa JIC. Cra;
OUIIBHOCTh M CPOKHU T'OJHOCTY
JIC, ycnoBust XpaHeHHs.

3 1 OU3MKO-XMMUYECKHE  CBOW{ yuebHo-ucciedosamenvckas paboma | 2
crea JIC. XapakTepuCTHKY ofyyaiowezocs (YUP)
guctoTsl JIB. Ilpupona u xaj
pakTep mpuMecei, oOIIme Me-
TOABI YCTAHOBJICHHS TPHUME;
cell.

4 1 Meroabl aHanmu3a HEOpPraHW{ yueOHo-ucciedosamenvbckas paboma | 2
secknx JIII,  comepxamny o6yyarowezocs (VHUP)
aneMeHTHl 11 A rpynmnsl nepu;
OTNYECKOU CHUCTEME
JI.A.MenneneeBa. DuU3HOJIO-
TMYECKUN aHTArOHU3M.




7. YYHEBHO-METOIUYECKOE 1 HH®OPMAIIMOHHOE OBECHHEYEHUE YYEB-
HOU JUCHUIIJINHBI

CnucoK 0CHOBHOM JIUTEPaTypbl

46 Mudraxosa, H. I1I. O6miast u Heopranuueckas Xumusi. Teopus ¥ MpaKkTUKa : yueOHoe
nocobue / H. III. Mudraxona, T. I1. [TerpoBa. — 2-e n3a. — Kazanp : Kazanckuii
HallMOHAIBHBIN HCCIE0BATEIbCKUN TEXHOJIOTUYECKHi yHuBepeurert, 2019. — 336 c.
— ISBN 978-5-7882-2651-4. — TekcT : anexTpouHslii // L{udposoii 00pazoBaTenbHbIit
pecypc IPR SMART : [caiit]. — URL: https://www.iprbookshop.ru/109527 .html . —
PesxuM pocTyna: Juist aBTOpU3UP. MOJIb30BaTeNIeH

CnHCOK J10NOJHUTEIbHOM JUTEPaTypPhI

1. OOmmast ¥ HeOpraHUYECKasi XUMHUSI | Y4eOHO-METOIUICCKUN KOMILJICKC / COCTAaBUTEIH A.
U. T'y6anos [u ap.]. — HoBocubupck : HoBocuOupckuii rocy1apcTBEHHBIN YHUBEPCH-

TeT, 2019. — 165 c. — ISBN 978-5-4437-0889-8. — Tekcr : anekTponHsi // Lludpo-

BOM oOpazoBarenbHbiit pecypc IPR SMART : [caiit]. — URL:

https://www.iprbookshop.ru/93817.html . — Pexum nocryna: s aBTOpU3UP. MOJIB30-
BarTenen
2. Mudraxosa, H. I1I. O6mas u Heopranuyeckas Xumus : yueoHoe nocoodue / H. 1.

Mudtaxosa, T. I1. [lerpoBa. — Ka3zans : Kazanckuii HalimoHaIbHBIN HCCIIE0BATENb-
CKHI TexXHooruueckui yuusepeuret, 2017. — 408 c. — ISBN 978-5-7882-2174-8. —
Texcr : anextponHslii // Lnpposoii oOpazoBarensubiii pecypc IPR SMART : [caiit]. —
URL: https://www.iprbookshop.ru/80237.html . — Pexum nocryna: st aBTopusup.
10JIb30BATEIICH

3. OO0wast 1 Heopranuueckas Xumus : yueonoe nocoodue / cocrasurenu O. B. JlaBpeHTbe-
Ba, H. U. JIucoB. — Camapa : Camapckuii TocyJapCTBEHHbII TEXHUUYECKUI YHUBEPCHU-
teT, ObC ACB, 2016. — 154 c. — ISBN 978-5-7964-1959-5. — TeKcT : 21€KTpOHHBIN
// Llndposoii obpazoBatenbubiii pecypc IPR SMART : [caiiT]. — URL:
https://www.iprbookshop.ru/91770.html . — Pexum nocryna: s aBTOpU3UP. MOJIB30-
Bareneu

7.2. l[lepeueHs pecypcos uHPHoOpMayuoHHO-MeAeKOMMYHUKAYUOHHOU
cemu «<HHmepHem»

http://e-Library.ru — Hay4Has snekTpoHHast 6M0nIm1oTeKa;

http://www.Med-edu.ru — MenuUIKMHCKHE BUJEO JEKIUU /ISl Bpayeil ¥ CTy/I€HTOB MEAUIIMHCKHUX
BVY3o0B

http://medelement.com/ - MedElement - 351eKTpOHHbBIE CEPBUCHI U HHCTPYMEHTHI JJIs1 BpaueH,
MEIUIIUHCKUX OpraHU3aIMi.

7.3. HHgbopmayuoHHbIe MexHOo/102UU, TUYEeH3UOHHOe NPo2PaMMHOoe
o6ecneuyeHue

JluneH3noHHoE MporpaMmMHoe o0ecrieueHre PekBU3NTHI THUIIEH3UIT/ TOTOBOPOB
Microsoft Azure Dev Tools for Teaching UNnentuduxarop mognucunka: 1203743421
1. Windows 7, 8, 8.1, 10 Cpox neiictBus: 30.06.2022

2. Visual Studio 2008, 2010, 2013, 2019
5. Visio 2007, 2010, 2013 (mponieHye MOAMUCKH)



http://e-library.ru/
http://www.med-edu.ru/
http://medelement.com/

6. Project 2008, 2010, 2013
7. Access 2007, 2010, 2013 u 1. 1.

MS Office 2003, 2007, 2010, 2013 Ceenenns 00 Open Office: 63143487,
63321452, 64026734, 6416302, 64344172,
64394739, 64468661, 64489816, 64537893,
64563149, 64990070, 65615073

Jlunensus 6eccpoynas

AntuBupyc Dr.Web Desktop Security Suite JIM1eH3nOHHBIA cepTUhUKAT
Cepuiinblit Ne 8DVG-VI96F-H8S7-NRBC
Cpox nemictBus: ¢ 20.10.2022 o 22.10.2023

Koncynbrant [1mroc JoroBop Ne 272-186/C-23-01 ot 20.12.2022 1.

[udposoii 06pa3oBaTeNbHBINA pecypc Jluuensuonnslit Jorosop Nel(0423/2311 ot

[PRsmart 30.06.2023 r. Cpoxk gerictBus: ¢ 01.07.2023 r.
10 30.06.2024 1.

becmmataoe 1O

Sumatra PDF, 7-Zip

8. MATEPUAJIBHO-TEXHUYECKOE OBECHEYEHUE YUYEBHOM U CIHUILIAHBI

8.1. TpeGoBanus k ayIuTOPUAM (MOMELIEHUSAM, MeCTaAM) JJIsl IPOBeACHUS 3aHATHI

1. YueOHasi ayAuTOpHUs 1JIsl IPOBeeHUsT YUeOHBIX 3aHATHIi

(yueOHas ayquTOpUs Ui IPOBEIEHUS 3aHATUH JIGKLIMOHHOTO THIIA)

O6opynoBaHue: KOMIUIEKT yueOHOH Mebenu Ha 90 1mocaiouHbIX MECT, CTOJ yuuTens — 1 mrT., kadeapa
HacTosibHas — 1 wr., cTyn — 1 mT., 1ocka menoBas — 1 mrT..

TexHuueckue cpeacTBa 00ydeHus: mpoekTop «infocus» — 1 MIT., HACTEHHBIN 3KpaH «smart» —
lurt.,HoyrOyk HP 15,6 - 1 mi.

2. YueOHast ayIiMTOPHA 1JIsl IPOBEACHUS YUCOHBIX 3aHATHH

(;maGoparopust «XuUMHS»)

O6opynoBaHue: CTOJ ABYXTYMOOBBIN — 1 1IT., cTO 1a00paTOPHBI (C TOTKOM) - 4 MIT., CTON yYeHHYe-
CKUH — 6 IIT., CTYJI MATKUN — 2 IIT., CTYJl yYeHUYECKH- 12 MmT.,CTya KOMIBbIOTEPHBIN — 1 mT., Tabyper
KpyTsmuiics nab. -13 mr., BeITSHKKa JabopaTopHas — 1 mT.

3. YueOHas ayIuTOPUA AJI NPOBEICHUs] Y41eOHBIX 3aHATHH

(;mabopatopust «Xumum» (Aya.Ne313)). O6opynoBanue: CToI ABYXTYMOOBBIN — 111T., cTO NTabopa-
TOPHBIH(C MOJIKOM) — 41IT., CTOJ J1abOopaTOPHBIN -12 mIT.,TyMOaBbIKaTHAS — 9IIT., CTYJ MATKUI —
2mT.,TabypeT KpyTauumiics n1a6. — 20mrT., Moiika 1abopaTopHasi ¢ CyIIKoi — 111T., BBITSXKKA J1a0. —
Imt., KOK-2YXJI 4.2 — 1 1.

4. Y4yeOHas ayauTOpHUs AJIs1 POBEICHUS Y4eOHbIX 3aHATHH

(;1abopaTopHst XUMHHN)

OOGopynoBaHHe: CTOM ABYXTYMOOBBIN — 1 1IIT., CTOJ JTaOOPaTOPHBIH (C MOJIKOH) — 41IIT., CTOJ J1abopa-
TOPHBIH (03 monKu) — 11IT., CTYN MATKUH — 31MT., CTYN yYeHUYeCKUi- 11T., TabypeT nad.KpyTAIMiAcs
— 16 mT., Molika TabopaTtopHas ¢ Cynmkou — 1mrT., mkad A1 mocyapl(CTEKI0) — 21IT., mKad MeTaIIH-
yeckuid — 1., nuctuusitop J3-10 — 1., Becsl ananutuyeckue, BJIP-200 — 1., Bechl
na0.amexTp. — 1., neys MmydenabHas — 1mT.

S. YueOHas ayIMTOPUA A/ IPOBECHUS] Y1eOHBIX 3aHATHH
(yueOHast ayTuTOpHS AJIsl IPOBEACHUS 3aHATHII CEMUHAPCKOTO TUIIA, KYPCOBOTO MMPOEKTUPOBAHUS
(BBINIOJIHEHUE KYPCOBBIX paboT), TPYNIOBBIX U MHIAMBHIYaTbHBIX KOHCYJIbTAIMH, TEKYIIET0 KOHTPOJISA



U IIPOMEKYTOUHOM aTTECTaluu

OGopynoBaHue: CTOJ ABYXTYMOOBBIM — l1IIT., CTOJT yUeHHUECKHUI — 1 21MIT., CTYJI MATKUAN —31MT., CTYJ
yueHnueckuit — 171, mKad a1 kaur — 1mr., 1ocka yuebHnas — 11mT.

TexHu4eckue cpencTBa 00ydeHHUs:IIEPEHOCHON dKpaH HACTeHHBIA pyiaoHHBIA tm 80 200%200 - 1 mr.,
HOyTOYK hp 15,6 - 1 mT., mynsTumMeana —nipoekrop Epson Y5X 400 - 1 mt.

6. IToMemeHus AJ151 CAMOCTOATENIbHO PadoThl 00y4AOIIMXCS

(bubmuoreuno-u3narenbekuii neHtp (bULL)).

DNEKTPOHHBIM YNTAIBHBIN 3all.

OO6opynoBaHue: KOMILIEKT y4eOHON MeOen Ha 28 MOCaJOUYHbIX MECT, CTOJIBI KOMITbIOTEpPHBIC — 20
mIT., cTynbs — 20 mwt. TexHudyeckue cpeacTsa 00ydeHUs: UHTEpaKTUBHAs A0CKa - 1 mT., mpoekTop - 1
IT., YHUBEPCAIbHOE HACTEHHOE KpeIUJIeHHE - 1, mepCOHAIbHBII KOMITbIOTEP-MOHOOJIOK — 1 1IT., mep-
COHAJIbHBIE KOMITBIOTEPHI C MOJIKIIOYEHUEM K ceTH «VIHTepHeT» U 00ecredeHneM J0CTyIa B AJIEK-
TPOHHYIO HH(POPMAIIMOHHO-00pazoBarenbHyto cpeay Opranuzanuu — 20 mt., MOY — 1 mT.

8.2. TpeGoBanus k 000pyA0BaHUIO PA00OYMX MeCT NMpenoaaBaTesss U 00y4YaIUXCs
1. pabGoyee MeCTO MpenoaaBaTeisi, OCHAIIEHHOE KOMITBIOTEPOM.
2. paboure MecTa 00yJarONIMXCsl, OCHAIIICHHBIE KOMITBIOTEPOM.

8.3. TpeGoBaHus K cieUAJIU3HPOBAHHOMY 000PY10BAHMIO

Her

9. OCOBEHHOCTMU PEAJIM3ALUU JUCHUIIJIMHBI J1JIs1 UHBAJIM/0B U JIUL] C
OI'PAHUYEHHBIMU BO3MOKHOCTAMMU 3/10POBbS

Jlns obecrieuenuss 0Opa3oBaHMs MHBAIUAOB M 00yYarOIUXCs ¢ OrPaHUYEHHBIMH BO3MOKHOCTS-
MU 37I0pOBbsI pa3padarbiBaeTcs (B ciydyae HEOOXOJMMOCTH) aJalTHpOBaHHAs 00Opa3oBaTelbHAsS
nporpaMMa, MHJIUBUAYaJIbHBIA y4eOHBIH IIaH ¢ y4ETOM OCOOEHHOCTEH HX NMCUXO0(pU3NYECKOrO
Pa3BUTHUSL U COCTOSIHUSA 370POBbsI, B YAaCTHOCTU NMPUMEHSAETCS NHAUBUAYAIbHBIN MOAXO0/ K OCBO-
€HHIO TUCLMILIMHBI, HHAWBUYalbHbIE 3aJaHus: pedeparbl, MUCbMEHHbIE PaboThl U, HA00OPOT,
TOJIBKO YCTHBIE€ OTBETHI U IMAJIOTH, MHIANBUIyaJbHbIE KOHCYJIbTALUU, UCIIOJIB30BaHNE TUKTO(O-
Ha ¥ APYTUX 3alUCBIBAIOIINX CPEJCTB AJIs BOCIIPOU3BEIECHUS JIEKIMOHHOTO U CEMMHAPCKOT0O Ma-
Tepuana.

B nensax obGecrieueHuss o0y4aromuxcss WHBAIKWIOB U JIML[ C OFPAaHHMYEHHBIMH BO3MOXKHOCTSMHU
3/10pOBbsl KOMILJIEKTYeTCS (POHJ] OCHOBHOM y4eOHOI JIMTepaTypoil, alanTUPOBAHHON K OrpaHH-
YEHUIO 3JEKTPOHHBIX 00pa30BaTENIbHBIX PECYpPCOB, JOCTYN K KOTOphIM opraHu3oBaH B BUI]
Axkanemuu. B 6ubnnorexke npoBoIATCS MHANBUAYAIbHBIE KOHCYIBTALUU JUIsSl TAaHHOW KaTeropuu
10JIb30BATENEH, OKA3bIBAETCS MIOMOILb B PETUCTPALMK M UCIIOJIB30BAaHUU CETEBBIX M JIOKAJIbHBIX
JIEKTPOHHBIX 00PA30BATENIBHBIX PECYPCOB, IPETOCTABISIFOTCS MECTA B UUTAJIILHOM 3aJI€.



®OHJIA OLIEHOYHBIX CPEJICTB
MO YYEBHON N CUUIJINHE

OO0masmHeoOpraHnYeCKATIX UMHST



1. HACIIOPT ®OHJA OHEHOYHBIX CPEJICTB
11O YYEBHOMIUCIIUITJIMHE

OO01asuHeOpraHNYeCKATX UMUS
(HaumenoBaHUe OUCYUNTIUHDBL)

1. Komnerenuuu, popmMupyemsie B Hpouecce M3y4eHUsl JMCIHHUIIIHHbI
Munexc [ DopmyIupoBKa KOMIIETCHIIUU

OIIK-1 [[IpumeHsIET OCHOBHBIE OMOJIOTHYECKHE, PU3NKO-XUMUUECKHE K XUMUUYECKHE METOIbI aHAJIH-
3a 17151 pa3paboOTKH, UCCIEIOBAHUMN U AKCIIEPTU3BI JIEKAPCTBEHHBIX CPEACTB U JIEKAPCTBEHHOTO
PACTUTEIBHOTO CHIPHS

2. Jranbl (popMHPOBaHNS KOMIIETEHIIMH B NpoLecce 0CBOCHM AN CIUIIIMHBI

OcHOBHBIMU 3TanamMu (POPMHUPOBAHUS YKA3aHHBIX KOMIIETEHIMH HpU HM3YYEHUHU CTYyIEHTaMU
JUCLIUIUIMHBI SIBJISIFOTCS TIOCJIEIOBATEIbHOE U3YUYEHUE COJIEPIKATENbHO CBA3AHHBIX MEXIY cOOM
paszenoB (TeM) yueOHbIX 3aHATUH. M3ydyeHue kaxaoro paszena (TeMbl) MpeanosaraeT oBiaje-
HUCCTYACHTAMU HCO6XOI[I/IMI)IMI/I KOMIICTCHIIUAMMU. P€3y.HI)TaT arrécrau CTYACHTOB Ha pas-
JUYHBIX 3Tanax(OopMHUpPOBaHHUS KOMIETEHLUI MOKa3bIBA€T YPOBEHb OCBOEHHUS KOMIIETEHIMN
CTyAECHTaMHU.

OranHoCTh (HOPMUPOBAHMS KOMIIETEHIMM NPSIMO CBA3aHA C MECTOM JUCLMILIMHBI BOOpa3oBa-
TEJIbHOM MPOrpaMMe.

Pa3zgesnl (TeMbl) JUCUMIIIIMHBI dopmMupyemblie KoMIIe-
TeHIUHU (KOAbI)
OIIK-1

Benenue. OKucnuTeaIbHO-BOCCTAHOBUTENBHBIE PEaKIIUU
VYuenue o pacTBopax
Crpoenue BemecTBa

Kommexcabie COCIUMHCHUA

Xumus 351eMeHToB. Boopo.

S- OJICMCHTBI - MCTAJlJIbl

+ |+ |+ |+ [+]+

Obmasxapakrepuctrkad-3nemeHToB.d-ameMeHToII -
Vrpynn

d-anemeHThI VIrpynnsl

d-anemenThI VIrpynms!

d-anemenTs1 VIIIrpymnmst

d-anemeHThIrpynms!

d-anementoilIrpynms

p-35eMeHThI I rpynmbt
p-35eMeHThI Vrpynnsl
P-2JIEMEHTHI VIPYIIIbI

p-3J1eMeHTHI VIrpynmsl
p-aneMeHTs! VIIrpynmel(ragoreHsl

p-anemenTs! VIIIrpynnsi(01aropoiHblerasbl)

o o o o I o o o 2 o I A




CEBEPO-KABKA3CKAS I'OCYJAPCTBEHHAS AKAJIEMUS

Kadenpa Xumun
Bonpocs! 1151 32U THI J1a00paTOPHBIX padoT
no aucuuiuiHe __OOnias U HeopraHudecKas XUMUs

Pazgea 1. Leab u 3apa4u Kypca. BBenenue B 0011y10 XMMHUIO
JlabopaTopnas pa6ora 1. IlpuroroBienue pacTBopa XJIOpHJa HAaTpUs C 33JaHHONM MaccOBOM
OJIEH.
Bonpocsl no reme:

1. Kakue criocoObl BBIpayK€HHsI KOHLIEHTPALUU pacTBOPa CYLIECTBYIOT?

2. Yro takoe TUTp pacTBopa? Uem OH OTIMYaeTCs OT INIOTHOCTU?

3. B kakux eAMHUIIAX BBIpAXKaeTCs MaccoBas J10JIs, MOJIApHAsA, MOJISUIbHAsE ~ KOHLEHTpaLus,
TUTpP?

4.Yrto cob6ol npencTaBIIsAOT HACHILIEHHBIH, HEHACHIILIEHHBIH pacTBOPHI?

5. Yro Takoe pacTBOPUMOCTh U OT KaKUX (PaKTOPOB 3aBUCUT?

Pa3nes 3. OcHOBHBIE 3aKOHOMEPHOCTH MPOTEKAHUSI XUMUYECKUX ITPOLIECCOB.
JlaboparopHasi padora 2. OnpezesieHre SHTaJIbIIMK HEUTpalIu3aluu
Bonpocsl o teme:

1. Uro Ha3bIBaeTcs TEIUIOBBIM 3 dexTom mpoiecca?

2. Kakyto ¢pyHKIHIO COCTOSIHUS Ha3bIBAIOT SHTANbNUEH? KakoBa ee pazmepHOCTH?

3. Chopmynupyiite 3akon ['ecca u ciiecTBUS U3 HETO.

4. Kakue mporeccbl MOTyT CONpOBOXKIATHCS TeTUIOBbIME dddekTamu? Kakne xummuueckue
peaKIuu Ha3bIBAIOTCS 9K30-, dHAOTepMUuYeckumMu? [IpuBeaure npumepsl.

5. Uro Ha3bIBaeTCSA CTAHIAPTHOW TEIUIOTOH (dHTanbIHen) oOpazoBanus? Kakue cBoiicTBa

MOKHO OXapaKTepU30BaTh, 3Has ATy BenuunHy? Kakue yciaoBHsi MPUHSATO HA3bIBATh CTAaHAAPT-
HbIMU?

6. ITonsatue suTponuu. B yeM cyrs Il Hayana TepMOAMHAMUKH.

7. Kak mensiercs sHTponus Ipy pa3IMyHBIX Iporeccax?

8. OHTPONUHHBINA U SHTATBIUIHBIN (QakTopsl MporeccoB. DHeprus I udoca.
9. KaxkoBo ycnoBue camonpon3BOJIIBHOTO MPOTEKAHUS TPOIIECCOB?

10. B 4eMm cyTh 3HEPreTHUECKOro CONpPSHKEHUSI OMOXUMHUYECKUX PEeaKLInii?

JlaGopaTopnas pa6ora Ne 3. 3aBUCUMOCTb CKOPOCTH PEAKIMH OT PA3JINYHBIX (PaKTOPOB.
Pacuersl u 3a1anus:

a) PaccuuTaiite yci0BHYIO CKOPOCTh MIPOTEKAHMSI PEAKIIMU AJISl KQKJI0T0 OIbITa 1o (opMyIie:
Vyen = 1/t, TII€ t - BpeMs peakIuu B CEKyHax.

6) Iloctpoiite rpaduk 3aBUCHMOCTH CKOPOCTH PEAKIIMM OT KOHIIEHTPALIUH Pearupyromnux Be-
IIECTB, T'/ie Ha OCH abCLKCC OTIIOKUTE YCIOBHYIO KOHIIEHTPALMIO pacTBOpa, a Ha OCU OpAMHAT —
YCIIOBHYIO CKOPOCTb PEAKIUH.

B) [lpoananusupyiiTe rpadux u crenaiite BBIBOJ O 3aBUCUMOCTH CKOPOCTU PEAKIUHU OT
KOHIIEHTPALlUU OJJTHOTO U3 PEarcHTOB.

r) Beruncniute no mpasuny Bant T'odda TemmnepaTypHbiii KO3(h(ULIHEHT CKOPOCTH PEAKIIMH
7.

Bomnpocsl o teme:

1. Yro nmoppa3zymeBaroT IOl CKOPOCTbEO XUMUYECKON peaKuu?

2. Ot xakux (akTOpOB 3aBUCUT CKOPOCTh XUMUYECKON peaKuu?

3. YTo Takoe MOJEKYJIAPHOCTh, IOPSAAOK pEaKuu?

4. CdhopmynupyiiTe 3aKOH ACHCTBYIOIINX Macc.



5. Yrto Takoe peakuys HyJaeBOro nopsaka? KakuM KHHETHYECKHMM YpaBHEHHEM ONMCHIBACTCS?
6. Kak 3aBucut ckopocth peakuuu oT Temneparypsi? ®opmynsr Bant-I'odda u Appenunyca.
7. YTo Takoe 3Heprusi akTuBauuu?

8. Uem xapakTepu3yeTcsi COCTOSIHIE XUMUYECKOI0 paBHOBeCHA?

9. Cdhopmymupyiite npurnu Jle-Illarense.

Pa3nen 4.PaBHoBecHs B pacTBOpPax 3J1€KTPOJIUTOB
JlaGoparopHas padora 4. lloHHbIe, reTepOreHHbIE PAaBHOBECHS B paCTBOPAX JECKTPOJIUTOB.
Bonpocel no reme:

1. Kaxkue snextponuTsl HazbiBatoTCs cuiibHbIMU? [IpuBeuTe mpuMepsl.

2. UTto Takoe MOHHAs CHJjla pacTBOpa, aKTUBHOCTh, KOO (PUITMEHT aKTHBHOCTH.

3. Kaxkue 31eKkTpoauThl OTHOCAT K caa0biM. [IpuBeauTe mpumepsl.

4. KoHncranTel quccoruanuu ciaabbix KHCIOT U ocHoBaHUU. [IpuBenure BoipakeHus: K. s

ciaenyromux cnadwix dnexrpoautoB: CH3COOH, HoSOs, Zn(OH),, NH4OH. Ecnu snekrponut
JUCCOLMUPYET CTYIIEHYATO, TO JUIS KaX/10H CTYIEHH.

Kak cBsi3aHbI cTeneHp ¥ KOHCTAHTa IUCCOLMaun?

UYto Takoe KuciaoTa U ocCHoBaHue 1no bpéucreny.

UYro Takoe mpoToauThl?

Urto 03HauaeT HOHHOE MPOU3BEACHNUE BObI?

Uro Takoe Mpou3BeACHUE PACTBOPUMOCTH?

0.  HazoBure ycnoBusi 00pa3oBaHUs U PACTBOPEHUSI OCAJIKA.

= 0 oW

JlaGopaTopnas pa6ora Ne S. Bycdepnbie pacTBOpHI.
Bomnpocsl mo Teme.
Kakue pacTBopsl Ha3bpIBatoTCs OypepHbIMU?

[IpuBenute ypaBuenusi I'enaepcona-I'accennbaxa.

Kakue OydepHbie cucTeMbl IEHCTBYIOT B OpraHuszme?

Yto Takoe anua03, ankaino3?

UYro Takoe 6ydepHas emkocTs 1o kucnore? Kak ona onpenensercs?

AR

Kakyto cpeny Oyzaer umets ammuauHas OydepHas cucrema?

Kpurepun onenku:
- OIICHKA «3aYTEHO» BBICTABIISIETCS CTYIEHTY, €ciM padoTa odopmileHa NMPaBUIILHO, BBIIOJI-
HEHbl TMCbMEHHO BCE 3aJlaHusl, POU3BEICHBI PACUEThI, CTYACHT MOHSUI CYTh BBIIOJIHEHHON
paboThI ¥ OTBETHJI Ha ITOCTABJIECHHBIE BOIIPCHI

Paszpnen 5. Crpoenne BemecTBa. BuoreHHblie 3JieMeHThbI

Jlaboparopnasi padora Ne 6. KomruiekcHbie coeIMHEHUS

Bormpocs! o Teme:

1. Yto o3HaYaeT ACHTAHTHOCTh?

2. HazoBuTEe HEUTpAJIbHBIE U AHUOHHBIE JIUTAHbI.

3. Kak onpenenuts 3aps KOMIIJIEKCHOTO HOHA?

4. Yto 03Ha4YaeT BTOPUYHAS JUCCOIUAIMS KOOPAUHALIMOHHBIX COSTUHEHUI?

5. Kakne KOMIIIEKCHBIE COCAUHEHNS HAa3bIBAIOT XCIIaTHBIMHU?

6. Uto Takoe koHcTaHTa ycTounBocTH (K)) M KoHCTaHTa HecTolkocTH (K;)? Kak cBsi3aHbl MeXk-
ny co00i 5TH BETHYNHBI?

7. HomeHKI1aTypa KOMIUIEKCHBIX COETUHEHUH



Pazgen 6. OCHOBBI JIEKTPOXUMUH

JlaGopaTropHas padora 7. OKHCIUTEIbHO-BOCCTAHOBUTEIbHbIE PEAKIIUM.

Bonpocel no reme:

1. Crenens okucienus. [Iponeccel okuciienust, BoccTaHOBIeHU. OKUCIUTENBHO-
BOCCTaHOBUTENbHBIEC peakiuu. Metobl coctaBiienust OBP. MOHHO-3J1€KTPOHHBIN METO.

2. DOmnexrtpuueckas npoBogumocts pactBopoB. IIpoBoauuku I u Il pona. Ilonarue 06 ynenbHOM
Y MOJISIPHOM DJICKTPHYECKOM MPOBOAUMOCTH. Y KOKUTE (DAKTOPHI, BIHUAIONINE HA UX BEIIMUMHY.

3. Cymnocts OB-B3aumopeiictBusa. Conpspkennslie OB-napsl. Penokc-nmorenuuansl. 3/C
OKHCIIUTEIbHO-BOCCTAHOBUTEILHBIX peakiuii. [IpaBuiio onpeaeneHns: HampaBiIeHUS TPOTEKAHUS
OBP.

4. TlonaTtne o0 MeXxaHHW3ME BO3HHUKHOBEHHMSI JJICKTPOAHOTO MOTEHIIMAIA, TBOWHOM 3JICKTpUYEC-
ckoM ciioe. DakTopskl, BAUSIONINE HA BEIUUYUHY JIEKTPOIHOrO noteHnuana. CtanaapTHbIA 3J1eK-
TPOAHBIN OoTeHIIMAN. Y paBHeHue HepHcra.

5. OKHCIHUTENbHO-BOCCTAHOBUTENBHBIC DJIEKTPOAbl, MEXaHHU3M BO3HUKHOBEHHSI PEIIOKC-
noteHuuania, ypasuenue Hepucra-Ilerepca. buonoruueckoe 3HaueHue peoKkc-moTeHIaia.

Pa3znen 7. ®u3HKO-XMMHUSNIOBEPXHOCTHBIX SIBJICHUH B (yHKIIMOHUPOBAHNH KMBbIX CHCTEM
Jladoparopnas pa6ora 8. [loctpoenue u3oTepMsl afcopOLUU YKCYCHOU KUCIOTHI aKTUBUPOBAH-
HBIM YTJIEM.

Bonpocsl o teme:

Urto Takoe MoBEpXHOCTHOE HATSYKEHUE KUIKOCTH? OTUEro 3aBUCUT?

UYro Takoe MoBEpXHOCTHAsI aKTUBHOCTb?

Kakue BemectBa Ha3biBatoTcst [IABamu? [lpuBenure npumepsi.

Kakue BemectBa Ha3biBatorcs [IIBamu? [lpuBenure npumepsi.

Kakue Bemecta HaszwiBatotcst [IHB? [IpuBenure npumepsl.

UYro Takoe afgcopbuus, abcopouus, aecopOuus?

YeM oTiiMuaeTcss xeMocopOIus oT huznyeckoit copOruu?

Kak n3mensiercst cBob6oHast sHeprus [ m66ca B pezynprare agcopouun?

XN A=

Ot uero 3aBucut ['mb6coBcKast agcopouus?

Kpurepun onenkn:

- OLICHKA «3aYTEHO» BBICTABIISETCS CTYAEHTY, €ClIi paboTa 0(hopMIIEHA IPABUIBHO, BBIITIOJIHEHBI
NUCbMEHHO BCE 3aJ]aHUs, IPOU3BEJICHBI PACUEThl, CTYACHT MOHSUI CYTh BBIIIOJHEHHON paboThl U
OTBCTUJ HA IMOCTABJICHHBIC BOIIPCHI.

Pa3znen 1. ®u3uKo-XxuMus AUCHEPCHBIX CHCTEM B (PYHKIMOHMPOBAHUY KUBBIX CHCTEM
JladopaTopnasi padora 9. JlucniepcHble CHCTEMBI M IX CBOWCTBA

Bonpocs! 1 3axanus:
1. Omnuiure Ha0IIOgAEMOE.

2. ITo pa3mepy OKpaIlleHHBIX MATEH, OCTABJICHHBIX THIPO30JIMH HA (PHIBTPOBAILHON OY-
Mare, OIpeAeIuTe 3apsil KOJJIOUIHON YaCTUIbI B KQXKJIOM CIIydae.

Bonpocel no reme
Knaccudukanus qucrepcHbIX CUCTEM.



1. Kakue pacTBOpBI Ha3bIBAIOT KOJUIOUIHBIMHU? B 4€M COCTOMT X OCHOBHOE OTJIMYHUE OT UC-
TUHHBIX PacTBOPOB?

Ctpoenune MULIEIUIbI

IIpaBuno ®asauca u [lanera.

Kakue MeTobl UCTIONB3YOTCS 1S TOAYYEHUS KOJUIOUIHBIX pAaCTBOPOB?

UYro npeacrasisieT coboit apdext Tunmansa?

MeTo/1pl OYHMCTKH KOJUIOMIHBIX PACTBOPOB

NN A WD

Kpurepun onenkmn:

- OLICHKA «3aYTEHO» BBICTABIISETCS CTYACHTY, eciii paboTa ohopMiIeHa TPABUIBHO, BHIITOJIHEHBI
NUCbMEHHO BCE 3aJJaHUs, IPOU3BEJCHBI PACUEThl, CTYAEHT MOHSUI CYTh BBIIIOJHEHHON padoThl U
OTBETUJI Ha ITOCTABJIEHHBIE BOIIPCHI.

[TpenonaBarens AcnanykoBa M.M.
«__» 20 r




CEBEPO-KABKA3CKAA I'OCYJAPCTBEHHAS AKAJIEMUA

Kabenpa Xumuu
KommuiekT 3aanmii 1Jisi KOHTPOJbLHOM padoThI
0 JUCLIUIIJIMHE OO11€el 1 HEOPraHUYECKON XUMUHU
KourpoJuanHas padora 1.Tema Pazaeant 1-4.

Bapuanr 1.

1. Boruncnuth 3HaueHueA H 298 1u1st mpoTekaroniell B opraHiu3Me peakiuy MpeBpalieHus TI0Ko-
3bl: CeH1206 (TB) + 602 (1) <> 6CO2 (1) + 6H20(k) .

2. Kakumu U3MEHEHHUSIMH TeMIIepaTyphl, JaBJICHHUS U KOHUEHTPALUU UCXOJHBIX BELIECTB MOXKHO
cMecTHTh paBHOBecue oOparumoit peakimu 2NOq@ + Oz @« 2NO:2 1+ AH?

3. Onumure nosenenue sputpouutos npu 310 K p=1, i=1.9 B 0,5% pactBope xsopuna HaTpusl.
UTOo MOXKET MPOU30MTH IIPH BBEICHUN OOJTHLHOMY TaKOTO pacTBopa?

4. Boruucnure pH pactBopa cunumiabHOM kuciotel HCNc monspHoit koHuentpauuen 0,0001
moue/n. Ka=7,9-10"1°.

5. Hamumwure ypaBHeHue ruapoiivza (B MOJEKYJISIpHOW M HOHHOU (opme) XJiopuaa aMMOHHSL.
VKaXuTe NpOTOJUTUYECKHE ITAPhI COIPSKEHHBIX KMCIOT U OCHOBaHMUM U pH cpenbl.

6. Beraucaute pactBopuMocTh cynbdara 6apusi B 1 1uTpe BOJbI B rpaMMax.

Bapuanr 2.

1.Beruriciute u3MeHeHne cBoOOaHOM sHeprun ['m60ca AG®os peaknuu: HaS( 1) + Bro (k )«
2HBr(r ) + S(x). B xakoM HanpaBjieHUU BO3MOKHO CaMONPOM3BOJIbHOE MPOTEKAaHUE JTAHHOW pe-
aKIIUY IPU CTAaHAAPTHBIX YCIOBUAX?

2. Peakuus 2A(r) + B(r) = A2B (r)anemenrtapnas. Bo ckoiabpko pa3 u Kak ”3BMEHHUTCSI CKOPOCTh
IPsIMON PEAKINK MPH YBEITMYEHUN KOHIICHTPAIIMN UCXOIHBIX BEIIECTB B 2paza?

3.UeMy paBHA OCMOMOJIIPHOCTH KPOBH, €CITM OCMOTHYECKOe jaBieHue kposu 1pu 37°C cocTapiis-

eT 760 ITa?

4. Onpenenuts pH pactBopa runpokcuna Hatpus, B 100 M kotoporo conepxkurcs 0,0004 r.

5. Hanummre ypaBHEeHUE ruipoin3a (B MOJIEKYISIPHON U HOHHOU opme) cyiabuaa Tutus. YKa-
KHUTE IPOTOIUTUYECKUE MTapbl CONPSYKEHHBIX KUCIOT U OCHOBaHUH 1 pH cpenpl.

6. PactBopumocts Mg(OH), pasHa 1,8:10* mons/ 1. Berunciure K pacrsopumoctu (TTP).
Bapuanr 3.

1. Ha ocHOBaHUM CTaHAAPTHBIX TEIUIOT 00pa30BaHUs U a0COJIOTHBIX CTaHIAAPTHBIX SHTPONUH CO-
OTBETCTBYIOIMX BemlecTs Bhrunciute AG®os peakuun mpu 0°C, mpoTekaromieii 10 ypaBHEHHIO:
4NH3(r) + 502 (r) = 4NO (r)+ 6H20 (r). Bo3mosxHa 1 3Ta peakiys npu CTaHAAPTHBIX YCIOBU-
ax?

2. OgauM U3 coco0OB TMOYYEHHUsS! XJopa sBJsSIETCs mpoiece JIMKoHa, KOTOPBIM OMHCHIBACTCS
ypaBuenueM 4HCI(r) + Oa(r) <> 2Cly(r) + 2H>O(r) +AH. U3meHeHneM Kakux mapaMeTpoB
MO’KHO YBEJIMUUTH BBIXOJ XJIOpa B JaHHOW peakiuu?

3. Brrunciure ocmotnueckoe aasiieHue pacrBopa rmnepuHa C3HsOsc maccoBoit moneit 1%
(urotHOCTH 1,0006 /™M) TIpH] 25 °C.

4. Paccuurats pH 0,001 M pacTBOpa a30TUCTON KHUCIOTHI.
5. Hanumure ypaBHeHHE ruaposu3a (B MOJIEKYJISIPHON U MOHHOH (hopMe) HUTpaTa Maruus. Yka-
KUTE IPOTOJUTHUYECKHUE Mapbl CONPSKEHHBIX KUCIOT U OCHOBaHUM U pH cpenpl.

6. ITP (CaSO4) =2.5-1073. Haiitu xoHLeHTparuio noHoB Ca>" B HACKIILIEHHOM PACTBOPE ATOH COIM.

Bapuanr 4.
1. OxucieHue aMMuaka POTEKAaeT MO YpaBHEHUIO: 4NH3 (r)+302 (r) = 2N2 (r) + 6H20(x)



Omnpenenute TemnoBoi 3 (HeKT peakluu 1 YKaKUTe - 3TO 3K30- HIIM SHJOTEPMUYECKasi peaKLusl.
2. Temneparypubiii KO3(DPUITMEHT HEKOTOPOH peakiuu paBeH 3. Kak U3MEHUTCS CKOPOCTh peak-
IIUH, €CIIH ATY PEAKIMIO OCYIIECTBISIOT CHaYana Mpyu HOPMAJIbHBIX YCIOBHSX, @ 3aT€M IPHU CTaH-
JAPTHBIX YCIOBHSX?

3. Paccuutaiite ocmoruyeckoe nasieHue npu 37°C  20%-HOro BOJHOrO pacTBOpa IJIHOKO3bI
(mmotHOCTH 1,08T/MIT) /17151 BHYTPUBEHHOT'O BBEJICHUS TIPU OTEKE JIETKOTO.

4. Berunciaute pH pacTBOpa ykcycHO#M KUCIOTBI ¢ KOHIIeHTparmei 0,05 Moib/i

5. Hanumure ypaBHeHUE TUAPOIN3a (B MOJICKYJIIPHON U MOHHOM (hopme) HUTpaTa MarHus. YKa-

JKUTE MIPOTOIUTHYECKUE Taphl CONMPSIKEHHBIX KUCIOT U ocHOoBaHuM U pH cpeapl.

6. O6pasyercs JH 0cagok cyiabharta 6apusi MpU CMEIIMBAHUU PABHBIX 00BEMOB XJlopuaa O6apus u

cynb(ara Hatpus ¢ kormneHtparuii mo 0,0001 mons/n?

Bapuamnr S.

1. Beruncnute 3HadeHue dHepruu ['MO6ca peaKiuy THApaTaluy suaHoro anboymuna mpu 50 °C,

ecm: AH® =-6,58 xJ[/Monb; AS® =-9,5 JIx/ (MonsK).

2. B KaKoM HalpaBJIeHUU IIPOU30HAET CMEILIEHUE  paBHOBECHUS CUCTEMBbI

N2 +3H> «» 2NH3 +92.4 xJIx Opyu a) MOHWKEHUH TeMIIepaTyphl ; O)MOBBIIICHUU JaBICHUS U

B) YMEHBIIICHUU KOHIIEHTpAIlUl amMMuaka?

3. IIpu 25°C ocMmoTH4YecKOe JaBJIeHHE BOJHOTO pacTBOpa Oenka aab0yMHUHA C MacCOBOW KOHIICH-

tpanwueit 40 /i1 pasHo 1,41 klla. BeraucauTs MOJSPHYIO Maccy 3TOro Oelka.

4. Boruucnuts pH 0,01 M pactBopa kap6onara kamust K2COs.

5. Hanmummre ypaBHeHHME TUApoiu3a (B MOJEKYJSPHOW M MOHHOW (opme) KapOOHATa Kajws.

VYKaxXuTe NPOTOIUTUYECKUE TTaphbl COMPSHKEHHBIX KUCIOT U OCHOBaHui U pH cpenpbl.

6. PactBopumocts CaF, pasna 2,1-10™* mons/n. Haiitu K.

Bapuamnr 6.

1. Bo3MOXHO 1 caMONIPOU3BOJILHOE MMPOTEKAHUE PEAKIIMH MPU CTAHJAPTHBIX YCIOBHIX:
4HCI(T) + O2(T) <> 2 Clo(r) + 2H20(x)

2. Kak cnenyer U3MeHUTh TeMIlepaTypy, KOHIIEHTPALUU PEarupyrolIuxX BEIIECTB U JABJICHHUE B

cucreme 4NHs (r)+ 302 (r) = 2N2 (r) + 6H20(x) + 1528 k[, yToOBI CMECTUTH paBHOBECHE

BIIpaBo?

3. Boruuciante 0ocMOTHYECKOE JIaBlIEHHE pacTBopa, cojepskamero 16r caxapa Ci2H2011 B 350r

BoJibI Iipu 20°C. IInotHOCTH pacTBOpa pasHa 1,05 r/mi.

4. IInotHocTh 40%-r0 pacTBOpa a30THOW KHMCIOTH paBHa 1,25r/min. Paccuntats pH u Momnsib-
HOCTb 3TOT0 pacTBOpa.

5. Hanummre ypaBHeHHE THIpOIN3a (B MOJIEKYISIPHOM U HOHHOM (opme) arieraTa Kamusl. Y Kaxu-
T€ MPOTOJIUTHYECKUE NTApbl CONPSKEHHBIX KUCIOT U OCHOBaHUM U pH cpensl.

6. PactBopumocTts okcanara HuKkens NiC2O4 3 mr/a. Beraucaure npousBefieHHe pacTBOPUMOCTH-
Bapmuanr 7.

1. TeruoBoit 3¢dexr u m3menenue sHeprun ['u66ca npu 25°C ans peakuuu CO2(r)+4Hz2(r) =
CHa(r) + 2H20(x) cootBeTcTBeHHO paBHBI -253,02 xJ[>x/Mons u -130,1 x/[x/Mons. Onpenenure
A'S 11 3TOM peakiu.

2. I3MeHeHneM Kakux IapamMeTpoB MOXKHO CMECTUTh paBHOBecue peakuun Nz +3Hz «» 2NHj3 ;
AH° = -92,4x]JI>)x B CTOPOHY KOHEUHBIX IPOTYKTOB?

3. 100 mx pactBOpa, coaepskamiero 0,5T pacTBOpeHHOro HednekTponuta, mpu 40°C umeeT ocMo-
TUYECKOE JaBiieHue, paBHoe 142 klla. BerancanTs MOISIpHYIO Maccy paCTBOPEHHOI'O BEIIECTBA.

4. Yemy pasen pH B 0,025 M pacTBOpe CEpHOI KUCIIOTHI.

5. Hanumute ypaBHeHUE THAPONIN3a (B MOJIEKYJISIPHOM M MOHHOM (opMe) CUIMKaTa Kanus. YKa-
JKUATE MPOTOJIMTUYECKUE Tapbl CONPSKEHHBIX KUCIOT U OCHOBaHUM U pH cpenpl.



6. Boruncianre KOHLEHTpAIMIO MOHOB CBUHIA (T/J) B HACBHIIIEHHOM BOJHOM DPAacTBOpE XJIOPUAA
ceunna (TP (PbCly)=1,6:107).

Bapuanr 8.
1. Paccunrath 3HaueHne AG®9s cienyromel peakiiuiu U yCTaHOBUTb, B KAKOM HalpaBICHUU OHA
MOXET MPOTEKaTh CaMOTIPOH3BOIILHO B CTaHJAPTHBIX YCIIOBUSX:

CHa(r) + COx(1) =2CO(r) + 2H2(T)

2. TemmnepatypHblii K03()(HUIIUEHT CKOPOCTH HEKOTOPOW peakuuu paBeH 3. Bo ckoibko pa3 yBe-
JMYUTCS CKOPOCTH 3TOM peakiinu, eciiu OBBICUTH TeMiieparypy Ha 30 rpamyco?

3. Ompexpenure MOJISIPHYIO MacCy yriieBoJia, €ciiu pu pactBopenuu 1,71 r atoro Bemectsa B 100
I BOJIbI TTOJTy4eH PacTBOP ¢ TeMIepaTypoii kunenus 100,026 °C.

4. BeIuucauTh NPOLEHTHYIO KOHIEHTPAIUIO pacTBopa, cojepxkaiiero 7,1 r Ba(OH), B nutpe Bo-
1wl 1 pH aToro pactBopa (p=1,1).

5. Hanumure ypaBHeHHe rupoin3a (B MOJIEKYIIpHON 1 nOHHOM ¢opme) mranuaa ks KCN.
VYKaxuTe NPOTOIUTUYECKUE Maphbl COMPSKEHHBIX KUCIOT U OCHOBaHMi u pH cpenpl.

6. O6pazyercs 1 0cagoK CyibdaTa KalabIlHs, Py CMeMMBaHuK paBHbIX 00beMoB HoSO4 u CaCly
onuHakoBoM koHIeHTpamuu = 0,02 mois/n. (ITP CaS04=2,5-107)

Bapuanr 9.

1. Paccuuraiite 3Hauenne AG® mis peakuuu npu craHgapTHbeix yciaoBusix HaS(r) + 1,502(r) =
H>0(x) + SO2(r) 1 ykaxkute HanpaBJieHUE MPOU3BOJILHOTO IpOIieCca.

2. Kak nonusier Ha coctosiHre paBHoBecHst cucteMbl: 2CO (1) + Oz (1)«> 2COx(T) yMeHbIIIEHHE
TEMIIepaTypbl (AJIs1 3TOTO HY>KHO BBIUUCINTH AHpeakiym).

3. IIpu pactBOopeHuu 2r cepsl B 24,7r GeH30/1a TeMIeparypa KUIIEHUsS pacTBOpa MOBHICHIIACH HA
0,81°C. 13 ckoibKUX aTOMOB COCTOUT MOJIEKYJa cepbl B pacTBope? DOyIIMOCKONNYeCcKass KOH-
craHnTa OeH30J1a paBHa 2,57.

4. K 500r 0,98%-ro pactBopa cepHoit kucioTsl gob6asmin S00r Boasl. Onpenenute pH nmomyuen-
HOTO PacTBOpA, €CIIM TUNIOTHOCTh PacTBOpA MPHUHATH 3a | T/Mi1.

5. Hanumure ypaBHeHHME TUApoiu3a (B MOJIEKYJISpHONM M MOHHON (opme) Hutpata Memu(ll).
VYKaxkuTe NpoTOIUTHYECKNE TTapbl CONPSKEHHBIX KUCIOT U OcHOBaHMi U pH cpenpbl.

6. Berauciuts pH 0,01M pactBopa KCN

Bapuanr 10.

1. Beluucnure cTaHAApTHYIO SHTAIBIINI0 XEMOCHHTE3a, MPOTEKAIOLIETO B aBTOTPO(HBIX OaKTepH-
ax Thiobacillusdenitrificans:

6 KNOs3 (1B) + 5S(1B) + 2CaCO3(1B) +> 3K2SO4(TB) + 2CaSO4(TB) +2CO2(TB) + 3N2o(T)

2. VYka3aTp, KakMMM MU3MEHEHUSAMH KOHIICHTpAIMil pearnpyroIluX BEUIECTB U AABJICHUS B CH-
CTeMe MOXHO CMECTHUTb BIpaBo paBHoBecHue peakiiuu COx(r) + C (rpadut) «>2CO (7).

3. B 100r a¢upa pacTBOpeHO 6,4T HEKOTOPOTO HEINEKTPOJIUTA. DOYUTMOCKOMYECKasi KOHCTaHTa
s¢upa paBHa 2,1. Touka kunenus pactBopa 36,65°C, a unuctoro 3¢upa 35,65°C. Berunucnuts Mo-
JISIPHYIO Maccy BelIeCcTBa, paCTBOPEHHOIO B Apupe

4. Beruuciute pH 0,003 M BogHOrO pacTBopa a3oTucToit kucnotsl (K = 5-10%)

5. HanumuTe ypaBHEeHUE ruipoiinsa (B MOJIEKYISIPHON U HOHHOU opme) cyiabduaa mutus. YKa-
YKUTE MPOTOIUTUUYECKUE MAPBI CONPSYKEHHBIX KUCIOT U OCHOBaHUM U pH cpenbl.

6. Beruucauts pH 0,01 M pactBopa cynbduaa autus.

Bapuanr 11.

1. Paccuutarh  SHTpPONUIO  peakUWMW  NpPEBpalleHHUs  TJIIOKO3bl B OpraHHU3ME:
CsH1206 (TB) + 602 (T) > 6CO > (1) + 6H20(K) .

2. ITpu nossimenun temnepatypsl oT 20 10 40°C ckopocTh peakuuu yBenuuuiach B 9 pas. Bol-
YUCIIUTE TEMIIEPaTypHBIN K03 (PULIMEHT peakunu.

3. Cxounbko rpammoB ritoko3bl CeH12Cs pacTBopeno B 500 Mi1 BOABI, €CIIM pacTBOP 3aKUIAET MPU
100,5°C.



4. B 100 mn pactBopa conepxurcs 0,6 T ykcycHol kucnotsl. KakoBa pH pactBopa?

5.Hanummure ypaBHeHHE TUAPOIU3a (B MOJEKYISPHON 1 MOHHOU (popme) Xmopuia Meau. Y KaxH-
T€ MPOTOJIUTHYECKUE NTAapbl CONPSKEHHBIX KUCIOT U OCHOBaHUM U pH cpensl.

6. byner nu Beimanats ocanok npu cmemuBanuu 100 vt 0,02 M pactBopa HuTpara csunua ¢ 200
M1 0,001 M pacTtBopa noauaa kanus (ITP Pbl,=1.1-10")

Bapuanr 12.

1. BoluncnuTe cTanmapTHOe 3HaueHUe dHepruu [ mbOca KaTaqIuTHUECKOro OKUCIICHMS 3TaHOJa B
npucyrctBum karanassl: H,O2(x) + CoHsOH(x) <« CH3COH(r) + 2H20(x)

2. 3anummTe BhIpAKEHUE 3aKOHA JACHCTBYIOIIUX Macc JUIsl MPSIMOW M OOpaTHOM peakluu, CUUTAs
ux npocteiMu: CoHs +Hy < CoHg. Bo ckosibko pa3 M3MEHUTCS CKOPOCTh MPSIMOM peakinu, eCiIu
YBEJIMYUTh KOHUEHTPALUIO STUJIEHA B 3 pa3a.

3. OnpenenuTs MOJIIPHYIO MacCy BEIIECTBA, €CJIM €r0 pacTBoOp, cojepxkamuii 9 r Bemiectsa B 100r
BOJIbI, 3aMep3aeT npu MuHyc 2°C.

4. Boruucaute pH 0,01 M pactBOpa rujipokcuia aMMOHUS K, (NH4OH) = 1,8 -10°°

5. Hanumure ypaBHeHue rufpoinsa (B MOJIEKYISIPHON U MOHHOHN (opme) cynbduaa ne3us. Yka-
JKUTE IPOTOTUTHYECKUE TIApbl COMPSIKEHHBIX KUCIOT U ocHOBaHUM U pH cpenpl.

6. byner nu Beimanate ocanok npu cmemuBaduu 100 mu 0,02 M pactBopa HuTpara ceunua ¢ 100
M1 0,001 M pactBopa xnopuna kansius (ITP PbCla=1.6-107)

BapuanT 13.
1. Beruucnure A H® peakiuu: 2CH3CI(r) + 3 O2(r) <> 2CO2 (1) + 2H20(x) + 2 HCI

Kakas 370 peakius — 3K30- WM 3HJ0TepMUYecKas?
2. Kak noBnusiet Ha coctosinue paBHoBecus cucteMbl: 2CO (T) + Oz «» 2CO2(r) a) yMeHbIIeHHE
koHueHTpauuu CO2; 6) NOHMKEHUE 1aBIeHUsA? 3aUIINTe BEIPAXKEHNE KOHCTAHThI PABHOBECHS.
3 Ckonbko rpammoB raunepruHa C3HgOs Hano B3sATh Ha 251 BOJbI, YTOOBI pacTBOP 3aKuIled IpU
106°C( Kss. Bogst = 0,52)
4.Paccuutaiite pH 0,005 M pactBopa Ba(OH)>
5. Hamumwre ypaBHeHHE T'MIpoin3a (B MOJIEKYJISIPHOH M MOHHOU (opme) pojaHuAa HaTpHs
NaSCN. Vkaxurte NpoTOJIUTHYECKUE MTAPhl COMPSKEHHBIX KUCIOT U OCHOBaHUM U pH cpebl.
6. Beraucnuts ITP pocara cunna (I1), ecu B 1 11 HackleHHOro pacTBopa cojepskurcs 1.5-107
MOJIB/1 Pb3(POy4)s.
Bapmuanr 14.
1. Bpluuciure cTaHAApTHYIO OSHTAJIBINIO pPEaKIUHM NPEBpAIICHUs TJIOKO3bl B OpraHu3Me:
CsH1206 (TB) 1602 (T) <> 6CO2 (1) + 6H20 (k)
2. Kak u3MeHHTCS CKOpOCTh peaKklMH HpU OXJakIeHHH peakuuoHHoi cmecu Ha 20°C, eciu

TeMIepaTypHblid Ko3pPuureHT y paBeH 3?

3. Beruucnuth TEMIiepatypy KpucTauiM3alnuu BogHoro pactsopa kapdamuaa NH2CONH: B koTo-
pom Ha 100 mMomelt BoAbI TPUXOIUTCS 1 MOJb PAaCTBOPEHHOTO BEIIECTBA.

4. Paccunraiite pH 0,005 M pactBopa cunmibHOU Kuciaotel (HCN).

5. Hamummre ypaBHeHHe rujapoiusa (B MOJEKYISPHOM M HOHHOW (opme) HHUTpaTa CBHHIIA
Pb(NO3)2 . YkakuTe NpoTONUTUYECKUE TIAPbl CONPSKEHHBIX KUCIOT U OCHOBaHMM 1 pH cpenpbl.

6. Beruncauts pH 0.01M pactBopa kapOoHaTa HaTpHs

Bapuanr 15.

1. Beruncnuts nzmenenne suatponun (AS®) B peakruu:

2NH3(r) + H2SO04(x) = (NH4)2SO4(T)

2.Kax nosnusier Ha coctosiHue paBHOBecus cuctembl: 2CO (r) + Oz «» 2COx(T) a) yMeHbIIEHUE
koHUeHTpauuu CO»; 6) noHWKeHue aBieHus? 3auIINTe BhIpaXKeHHEe KOHCTAaHThl PABHOBECHS.



3. BplunciuTh OCMOTHYECKOE JaBJIEHHE pacTBOpa, cojepxamero 16r caxapa Ci2H22011 B 350r
BozbI Tipu 20°C. [TmoTHOCTH pacTBOpa paBHa 1,05 r/m.
4. Berauciure pH 0,0025 M BoaHoro pactBopa azotuctoil kucnotsl (K = 5-10)

5. Hanumunre ypaBHeHHE TUAPOIU3a (B MOJIEKYIISIPHOW M MOHHOU (opme) cynbdpuTa mesus. Yka-
KHUTE IPOTOJIUTUYECKUE MTapbl CONPSYKEHHBIX KUCIOT U OCHOBaHUH U pH cpenpl.

6. Bemazger nu ocanok npu cnuBanuu 1o 1 gurpy 0,02 M pacTBOpoB HUTpaTa cepedpa u Opo-
MU/JIa HATPHUSL.

Kpurepum ouenku:

- «OTJIMYHOY BBICTABIISIECTCS CTYACHTY, €CIIU MPABUILHO BBIMOJIHEHO 5 win 6 3a/1aHus;

- OIICHKA «XOPOIII0» €CIIM MPABUIIBHO BBIIOJIHEHO 4 33aHHs U YACTUYHO MSATOE WUJIH IIECTOE;

- OLIEHKA «Y/IOBJIETBOPUTEIIHLHOY €CIIM NMPABWIBHO BBIMIOJHEHO 3 3aaHUs U YaCTUYHO OJTHO;

- OLICHKA «HEYIOBJIETBOPUTEIILHOY €CIIU BBIIIOJHEHO TPU U MEHBIIE 33JaHUH.

Paszgeant 5-7. KonTposabHas padora 2 .
Bapuanr 1.

1. M300pazute 3IEKTPOHHYIO U rpaQUuecKyro 3JIEeKTPOHHYIO (GOpPMYJIbl aTOMOB, BXOJAIIUX B CO-
equnenue HoSe. Onpenenute, k kakomy ceMeucTBy (s,p,d,f) oTHOCSTCS 27eMeHThI. Y KaKUTE BUJT
CBSI3H, MOJIAPHOCTD U MPOCTPAHCTBEHHYIO  CTPYKTYPY MOJIEKYIIBI.

2. Paccumrars pH anerarnoii OydepHON CHUCTEMBI, COCTOSAICH U3  PAcTBOPOB YKCYCHOHM KHC-
JIOTHI U aleTaTa HaTpHs OJMHAKOBOW KOHIIEHTPAIMU B COOTHOIIEHUH 1:5.

3. Ompenenure BHYTPEHHIOI M BHEIIHIOK CQeEpsbl, 3apsIbl KOMILUIEKCHOTO HOHA U KOMILJIEKCO-
oOpa3oBaTtesisi, KOOPAUHAIMOHHOE YUCIIO KOMIUIEKCOOOpa3oBarensi W JEHTaHTHOCTHIUTAHIOB B
coenuaeHnu  [Pd(H20)2(NH3)2]Cl. HanuimuTe BeipaXkeHue uisi KOHCTAHThI HECTOMKOCTH KOM-
TJIEKCa U Ha30BUTE €TO.

4. PaccunTaiite D.J.C. K0OaIbT-KaMHUEBOTO dJIEMEHTAa C KOHLEeHTpamuel wnonos Cd**= 1072
Moub/11, noHoB Co**, pasroit 10 mons/n (¢ °(Cd*) =- 0,403 B; ¢°%Co) = - 0.29 B).

5. Toxbepute K03 PUIHEHTHI HOHHO-3JIEKTPOHHBIM METOIOM:
KMnOs+ H>02 — MnO: + Oz + KOH + H>O.
OO6ocHyiTe BO3MOXHOCTb NMPOTEKaHUSI PEaKIMM B CTaHIAPTHBIX YCJIOBUSIX, UCIOJB3YS TaOIM4-
HBIE JJaHHBIE CTAHJIAPTHBIX PENIOKC NOTEHIIUATIOB.
6. Hanmumure ¢opmyiny MHULIEUIBI, TOJY4YEeHHON CIMBaHUEM paBHBIX 00beMOB pacTBopoB 0,01M
KClu 0,02M AgNOs. IlpuBenute Ha3BaHMS BCEX CIIOEB MHUIIEILIBI.
7. B3anMmHas KoaryJsius MPOUCXOJUT, KOT/1a CMENIUBAKOTCS IBA 30J15:

1) ¢ IPOTUBOIIOJIOKHBIM 3aPSJIOM siZjpa 2) C MPOTHUBOIOJIOKHBIM 3apsJOM I'PaHyJIbI

3) Cc OAMHAKOBBIM 3apsAOM I'paHyibl  4) ¢ HYJEBBIM 3apsIOM sJipa
8. PacceuBanue cBera B KOJUIOMJHBIX CHUCTEMax W HaOojAarolleecss MpH 3TOM H3MEHEHHE
OKpPACKH KOJIJIONJa Ha3bIBAETCH:

1) a>pdpexrom Tunpansa; 2)auddysueit;  3)ceauMeHTalUeH;

9. Hon, ancopbupyrouuiics Ha NOBEPXHOCTH SAApa M ONPENEeNSIONMN 3apsi KOJUIOMIHOU
yacTULIBI (TpaHyJIbl), HAa3bIBaeTCcs: 1) KoarynupyrommumMm; 3) AUCIEPCHOHHBIM; 2) noTeH-
UAIONpPENeISIIoMM ~ 4) TOBEPXHOCTHBIM

10. HauMeHbIIMM MOPOTOM KOATYJISIUH U OTPULATEIBHO 3apSKEHHBIX KOJJIOUIHBIX YaCTHII
obmamaer coemunenue: 1) KCI 2) NaxSOq4 3) Mg(NOs3)24)AICI3
11. Yro mornMaroT moa quuiIbHOCTRIO CTPYKTYphI [TAB ?

1) Hanmuuue B CTPYKType ruApO(UIBHBIX TPy U THIPOGOOHBIX (pparMeHTOB
2) HaJW4Me B CTPYKTYPE MOHOTEHHBIX TPYIII
3) Hanmuuue B CTPYKTYpPE JIMHHOLENIOYEYHBIX PauKaioB (THAPO(HOOHBIX «XBOCTOBY)

4) Hanuuue B CTPYKTYpe KaTUOHOB M AaHHOHOB



Bapuanr 2.
1. M300pasute 3NIEKTPOHHYIO U IPaQUUeCcKyI0 MICKTPOHHYIO (DOPMYIIBI aTOMOB, BXOJSIIUX B CO-
enqunenne NHiz. Ompenenure, kK KakoMy ceMEHCTBY (S,p,d,f) OTHOCSTCS 3JIeMEHTBI. YKaKUTE BUT
CBSI3U, TIOJIAPHOCTH U MPOCTPAHCTBEHHYIO  CTPYKTYPY MOJICKYJIBI.
2. Paccuurate pH ruapodocdatHoii OydhepHO CUCTEMBI, COCTOSIICH U3  PACTBOPOB THAPO-
docdara u quruapodocdara HaTpUsi OJAUHAKOBOUN KOHIICHTPAIIMH B COOTHOIIEHUH 1:5.
3.0mpenenute BHYTPEHHIOIO M BHEUIHIOKO CGeEpbl, 3apsbl KOMIUIEKCHOTO HOHA M KOMILIEKCO00-
pa3oBatelis, KOOPJAMHAIMOHHOE YHUCII0 KOMIUIEKCOOOpa3oBaTelis M JICHTAHTHOCTBJIUTAHIOB B CO-
equHeHnn  Kp[Cd(CN)4]. HanumuTe BhIpakeHUE Il KOHCTAHTBI HECTOMKOCTH KOMILIEKCA U
HA30BUTE €TO0.
4. Beruucnuts 2.J[.C. MEHO-LIMHKOBOTO 3JIEMEHTA, KOHLIEHTPAllU MOHOB MEU U IIUHKA B KOTO-
pom pasabl 0,001 u 0,01 Moms/m1. (¢°(Cu) = 0.34B; ¢ °(Zn) = - 0,76 B.
5. 3akoHYUTh ypaBHeHHE peakiuu. OnpeneauTs HanpapieHue npotekanus OBP (B mpsMom wmm
00paTHOM HalpaBJIEHUWHU) IPU MOMOIIM CTAaHAAPTHBIX PEJOKC-IOTEHIHAIIOB! KoS +
KoMnO4 +HO =S + ...
6. Hanummre Qopmyiny MUIEUIBI, MMONTYYCHHOH CIIMBAaHHEM paBHBIX OOBEMOB pPacTBOPOB
0,00IM KClu 0,02M AgNOs. IlpuBeaute Ha3BaHUS BCEX CIOEB MHIIEILIBI.
7. DIEKTPOKMHETUYECKUH MOTEHITHANI([3€Ta - MOTSHI[UAT ) — 3TO MOTSHITHAT MEXKTY:

1) TBepoii 1 xuaKOU (hazamu;
2) ancopOunoHHBIM U UM (Y3HBIM CIIOEM Ha TPAHUIIE CKOJILKCHHS;

3) SApOM U IPOTUBOMOHAMHU;

4) MOTEeHUUATONPEICSIOIMUMHA UOHAMU U IPOTUBOMOHAMHU

8. Ha moBepxHOCTH arperara afgcopOUpyrOTCsl HOHBI AIEKTPOJIUTA B3SITOTO:
B) B U30BITKE; ') B HEJIOCTaTKE.

9. IIpu yBenuueHUM TeMIiepaTypbl 3Ha4YCHHE MOBEPXHOCTHOTO HATSKEHUS ...

a) yMeHbIIaeTcs; 0) yBEJIMUYHMBACTCS; B) HE U3MEHSICTCS

10. IToBepxHOocTHO-HeakTBHBIE BenlecTBa (IIHB) — 310 BemecTBa, koTopsie:
1) yBenn4YMBaOT MOBEPXHOCTHOE HATSHKEHUE 2) YMEHBIIAIOT IOBEPXHOCTHOE HATSDKEHUE
3) He U3MEHSIOT TOBEPXHOCTHOE HATSKCHHE
11. Tlpu ¢pusnueckoil ancopOIMK YaCTHUIIBI YEPKUBAIOTCS HAa IOBEPXHOCTH a/IcOPOEHTA 3a CUET:

1)XuMUYEeCKOro B3aNMOJCHCTBHS  2)MEKMONEKYISIpHBIX cull BaH-nep-Baanbca

3)IpOHUKHOBEHHMS B TIOPHI aicopOeHTa  4) KOBaJEHTHOM CBSI3U

Bapuanr 3.

1. N300pa3ute >1MEKTPOHHYIO U IpadUuecKyro 3JIEKTPOHHYIO (hOpMYJIbl aTOMOB, BXOSIIUX B CO-
equnenue FeCls. Onpenenure, kK KakoMy ceMeUcTBY (S,p,d,f) oTHOCSTCS 31eMEHTBI. Y KaKuTe BUJ
CBSI3H, MOJIIPHOCTh U IPOCTPAHCTBEHHYIO  CTPYKTYPY MOJIEKYJIBI.

2. Paccuurars pH aneratHoii 6ydepHoi cucTeMBbl, COCTOSIIEH U3  PACTBOPOB YKCYCHOM KHCIIO-
ThI U alleTaTa HaTPUS OJMHAKOBOM KOHLIEHTpAlMK B cooTHoImeHuH 1:10.

3. OmpenenuTe BHYTPEHHIOI M BHEIIHIOK cepsl, 3apsabl KOMIUIEKCHOTO HOHA M KOMILIEKCO00-
pa3oBaTelis, KOOPJIHMHAMOHHOE YHCI0 KOMIUIEKCOOOpa3oBaTelis W JCHTAHTHOCTBJIUTAHJIOB B CO-
equaennn  Na [Sb(H20)2 (SOs)2]. Hanummre BoIpaskeHUE 1Jii KOHCTAHTHI HECTOWKOCTH KOM-
TJICKCa M Ha30BHTE €TO.

4. Beraucauts 2.J1.C. MEAHO-IIMHKOBOTO JJIEMEHTAa, KOHIIEHTpAIMs HOHOB MEAU B KOTOPOM
=0,01momb/11, a KoHIeHTparus HoHoB ruHKa = 0,001 mons/n. (E° Cu?*/Cu = 0.34 B; EoZn**/Zn= -
0.76 B)

5. 3akoHuYUTH ypaBHeHHE peakiuu. OnpenenuTs HanpasieHue nporekanus OBP (B npsmom min
00paTHOM HAIPaBJICHUH) MPHU MOMOIIM CTAHJIAPTHBIX PEJOKC-TOTEHIHAIOB: KMnOs4 +
K>SOs3 + HO =



6. Hanmmure (opMyny MHLIEIUIBL, TOJIYY€HHON CIMBAHUEM paBHBIX 00BEMOB pPacTBOPOB 0,
IM KInu 0,01 M AgNOs. IlpuBenute Ha3BaHUS BCEX CIOEB MUILIEIUIBI.

7. AncopOuust NOTEHIMATONPEACISIONIMX HOHOB IPOUCXOTUT IO MPABHITY:
1) [Tanera-®asuca 2) Bant-I'odda 3) boiina-Mapuorra 4) I'eit-JIroccaka

8. OcHOBY (arperar) KOJUIOMTHOM YaCTULIBI (MHUIIEILIBI) COCTABISIOT MUKPOKPUCTAILIIBI:
a) TPYZHO PaCTBOPUMOTO IEKTPOJINTA;  ©O) XOPOIIO PACTBOPUMOTO IICKTPOJINTA,

9. Kakum oOpa3om, cormacHo npaBuiy Jrokio-TpayOe, MeHsieTcs MOBEPXHOCTHAsE aKTUBHOCTD
BEILECTB OJTHOTO TOMOJIOTUYECKOI0 psAJia MPHU YBEIUYCHUH YIIIEBOJAOPOJIHOMN LIETIH HA OJIHY METH-
neHoByro rpynny (—CHa-) ?

1) yBemuuuBaercs B 10° pa3 3) ymensliaercs B 9 pas

2) yBenuumBaeTcs B 3,2 pasa 4) yBenuumBaeTcs B 9 pa3

10.decopOuus - 3TO mporiecc:
1) HaKkoMJIeHHE BEIIeCTBAa HAa MOBEPXHOCTH aJICOPOEHTa
2) IpOTUBOMOJIOKHBINA PACTBOPEHUIO
3) HakoIUJIEHHE BELECTBA B CEpEANHE aJICOPOECHTa

4) oOpatHbIi copOIUU

11. BeiGepute BepHOE yTBEPKACHUE:
a) yeM OOJIbLIIe SHEPTUSI MEKMOJIEKYIISIPHBIX B3aUMOJEHCTBUM, TEM MEHbIIIE BEIMYHNHA
IIOBEPXHOCTHOT'O HATSKEHUS;
0) 4eM MEHbIIIE SHEPTUSI MEXMOJIEKYJISIPHBIX B3aUMOACHCTBUM, TEM MEHbIIIE BEJIMYMHA
IIOBEPXHOCTHOT'O HATSKEHUS;
B) BEJINYMHA [IOBEPXHOCTHOI'O HATSKEHUSI HE 3aBUCUT OT SHEPTUU MEKMOJIEKYIISIPHOTO
B3aMMOJCHCTBHSL.
3amanus 1- 6 mo 5 6amios, 7-11 o 1 6amy.
Bapmuanr 4.
1. 300pa3ute 35eKTPOHHYIO U TpapUUECKyI0 IEKTPOHHYIO (POpMyYsIbl aTOMOB, BXOSIIUX B CO-
enunenne H>O. Onpenenure, K KakoMy ceMeiCTBY (s,p,d,f) oTHOCATCS 37€MEHThI. YKaKuTe BUJ
CBSI3M, MTOJIAPHOCTDb U IPOCTPAHCTBEHHYIO  CTPYKTYPY MOJIEKYJIBI.
2. Paccunrars pH aneratnoii OydepHoii cucTeMbl, COCTOALIEH U3  PacTBOPOB YKCYCHOM KHC-
JIOTHI U aleTaTa HaTpHsl OAMHAKOBOW KOHIIEHTpAMu B cooTHOIIeHuu 10:5.
3. Onpenenute BHYTPEHHIOIO U BHEIIHIOIO CQepsl, 3apsi/ibl KOMIIJIEKCHOIO HOHA U KOMILIEKC000-
pazoBaTtelisi, KOOpAMHAIIMOHHOE YHCIIO KOMILJIEKCOOOpa3oBaTeisl U JIEHTAaHTHOCTBJIMIAHAOB B CO-
equaennn K [Fe(CN)4(H20):]. Hanumute BeipakeHHe sl KOHCTaHThI HECTOMKOCTH KOMILIEKCa
Y Ha30BHTE €rO.
4. Onpenenure OJIC KOHIEHTPALIMOHHOTO TajJbBaHUYECKOTO DJIEMEHTA, B KOTOPOM OJMH HU-
keneBblii (Ni) 2]IEKTPOJl HAXOAUTCS B pacTBOpPE C AKTUBHOMN KOHIEHTpamueil nonos Ni’*, paBHoii
10™* Monb/1, a ApyTOii Takoi e 2MEKTPOJ - B pacTBOPE ¢ AKTUBHOI KOHIEHTpaluel noHoB Ni**,
pasHoit 107 Monb/m1.
5. 3akoHuUUTH ypaBHeHHE peakuuu. OrnpenenuTh HanpasiaeHue nporekanuss OBP (B npsmom min
0o0paTHOM HaIlpaBJICHUH) MPU MOMOUIM CTaHJAPTHBIX PEIOKC-TOTEHIIUANIOB! KI +
K2CrO7+ H2SO4 = L+ ...,
6. Harmumure Qopmyiny MHUIIEIUIBI, TOTY4YEHHOW CIMBAHUEM DPaBHBIX 00beMOB pacTBopoB 0,02M
KOHu 0,02M Fe(NOs3)s. IlpuBenurte Ha3BaHUS BCEX CIOEB MHUIEILIBIL.

7. KOJIJTOUIHBIM PACTBOPAM HAUBOJIEE XAPAKTEPHO OIITUYECKOE CBOMCTBO:

A) OTPAXKEHUE; B) IIOTJIOIIEHUE; B) IU®PAKIMA; T') PACCEUBAHME.



8. K mucrniepcroOHHBIM METO/IaM TTOJTyYSHHS KOJIOUHBIX CUCTEM OTHOCSTCS:

a) IpoOJieHue ¢ TTOMOIIBIO MIAPOBLIX MENBHUIl 0) METOJ MEeNTU3alUA B) PEAKIUU BOCCTAHOB-
JICHUsI T) METOJ| KOHJCHCAIMH MTapOB

l)a, 6 2)a,r 3) 0,B 4)B, T

9. Ilpu pusmueckoi aacopOIMK YaCTUIIBl YACPKUBAIOTCS HA MOBEPXHOCTH a/ICOPOCHTA 3a CUET:
1)XUMHYECKOTO B3aUMOJICHCTBUS  2)MEKMOJICKYJISIPHBIX cril Ban-nep-Baanbca
3)IpOHUKHOBEHUS B TIOPHI aficopOeHTa  4) KOBAICHTHOH CBS3U

10. YMeHbIIeHHEe TOBEPXHOCTHOM 3HEepruu [ mbOca mpouCXoauT 3a CUET CaMOIIPOU3BOJIIBHOTO

1) ymenbeHust MexK(pa3HON MOBEPXHOCTH  2) yBeIUYCHUS MEK(Da3HOH MOBEPXHOCTH

3) u3MeHeHue Mex(a3zHoN MOBEPXHOCTH HE BIMSAET HAa MOBEPXHOCTHYIO YHEPTHIO
4) HeT BEpHOIo OTBETA

11. Kakoe BemiecTBo Ha3bIBAIOT aJCOPOSHTOM

1) BemiecTBO, KOTOPOE aIcCOPOUPYETCs HAa TOBEPXHOCTH TBEPIOTO TEa

2) TBepIO€ BELIECTBO, HA TOBEPXHOCTU KOTOPOT'O MPOUCXOIUT aCOPOIIHS

3) BemecTBO, 00pa3yrolee HEPACTBOPUMBINA KOMITIICKC C PACTBOPESHHBIM B

pacTBOpe COCAMHEHUEM

4) BewiecTBO, B KOTOPOM PacTBOPSIIOT HOTJIOTUTEIND

Bapmuanr 5.

1. M300pa3ute 3JIEKTPOHHYIO U TPaPHUUECKYIO AJIEKTPOHHYIO (POPMYJIBI aTOMOB, BXOISIIUX B CO-

equnenue PH3. Onpenenure, k kakomy ceMeicTBy (s,p,d,f) oTHOCATCS 37€MEHTHI. YKaKuTe BUJ

CBSI3M, [TOJIAPHOCTb U IIPOCTPAHCTBEHHYIO  CTPYKTYPY MOJIEKYJIBI.

2. Paccumntats pH aneratHoit OydepHOi CHCTEMBI, COCTOAIICH U3  PACTBOPOB YKCYCHON KHCIIO-
ThI U alleTaTa HATPUS OJJMHAKOBOM KOHIIEHTPALMM B COOTHOILEHUHM 2:5.

3. OnpenenuTe BHYTPEHHIOI M BHEIIHIOKO cepsl, 3apsaabl KOMIUIEKCHOTO HOHA M KOMILIEKCO00-
pazoBaTtelis, KOOpAMHAIIMOHHOE YHCIIO0 KOMIUIEKCOOOpa3oBaTeisl U JI€HTAaHTHOCTBJIMIAaHAOB B CO-
€IMHEHUU K3[Fe(CN)g]. Hanummre BblpakeHUE ISl KOHCTAHTHI HECTOMKOCTH KOMIUIEKCA U
HA30BUTE €TO0.

4. Boruucoute 2.J[.C. MEIHO-IIMHKOBOTO 3JIEMEHTA, KOHLEHTpalusi HOHOB MEAM B KOTOPOM
=0,005 MoIB/11, a KOHIIeHTpanus HoHoB 1uHKa = 0,001 mons/n. (E° Cu?*/Cu = 0.34 B; E°Zn**/Zn=
-0.76 B)

5. 3akoHuMTbH ypaBHeHME peakuuu. Onpenenuts HanpasieHue nporekanus OBP (B npsmom uinn
0o0paTHOM HampaBJICHUH) IPH MOMOIIN CTAHAAPTHBIX PEIOKC-MOTEHIINATIOB: NaAsO;
+I> + NaOH — NazAsO4 +

6. Harmumure Qopmyiny MHIIEUIbI, TOJTY4YEHHONW CIMBAHUEM DPaBHBIX 00beMOB pacTBopoB 0,01M
K2CrOsm 0,01 M AgNOs. IlpuBeaute Ha3BaHMs BCEX CIIOEB MULIEILIBI.

7. ArperatuBHas yCTOMYMBOCTb, 3TO
1) ciocoOHOCTH KOJIJIOUTHBIX YAaCTHUI] YAEPKUBATHCS BO B3BEILIEHHOM COCTOSTHUHU
2) c1oCOOHOCTH KOJUTOMTHBIX YaCTHUI] OKa3bIBAaTh COMPOTUBIICHNE K CITUIIAHUIO

8. DIEeKTPOKUHETHUYECKUH MOTEHIIA YaCTHIl KOJUIOUHOTO pacTBOPa BO3HUKAET:
a) MEX/1y MTOTEHIMAIONPEAEISIOINMH HOHAMH a/ICOPOIIMOHHOTO CIIOS

BCEMH MTPOTUBOUOHAMU;

0) Mex 1y HOHaMU a/IcCOPOLIMOHHOTO CJI0Sl M MPOTUBOMOHAMH U (y3HOTO

cIios;

B) MEXJIy arperatoM M MOTSHIHATONPEACIISIONIMMI HOHAMH aICOPOIIMOHHOTO



CIIOs;
I) MEXIy rpaHysioil u 1u¢Gy3HBIM CIOEM.

9. ITo npaBuny Ilanera-®asiHca Ha yactunax BaSO4 ancopOupyrOTCs: HOHBI:
1)S* 2)S04+  3) CI' 4)Ca*
10. ITABbI TOBEpXHOCTHOE HATSIKEHUE KUJIKOCTH:
1) yBenuuuBaioT 2) yMEHbIIAIOT 3) HE U3MEHSIOT

11. CTpyKTypa MOBEpXHOCTHOTO CJIOSl pacTBOpa MOBEPXHOCTHO-aKTUBHBIX BeriecTB (ITAB):

1) runpodobHas yacts [IAB HanpaBneHa K pacTBOpy
2) ruapodobHas yacts [IAB HanpaBieHa K BO3ayxy

3) ruapodunbHas yacts IIAB HampaBieHa Kk BO3ayxy
Bapuanr 6.
1. M300pasute 3NEKTPOHHYIO U IPaUUecKyIo AJICKTPOHHYIO (DOPMYIIBI aTOMOB, BXOSIIUX B CO-
enqunenue HI. Onpenenurte, k kakoMmy ceMecTBy (s,p,d,f) oTHOCATCS AneMEHTHI. YKaKUTE BUT
CBSI3U, IOJIAPHOCTh U MPOCTPAHCTBEHHYIO  CTPYKTYPY MOJICKYJIBL.
2. Paccuurath pH rugpocdocdatHoit OydepHoii cucTeMbl, COCTOAIIEH U3  PacTBOPOB THAPO-
¢docdara u quruapodocdara HaTpUST OJTUHAKOBOM KOHIEHTPAIIMKA B COOTHOLICHUU 2:5.
3. HazoBure coenunenue [Ni(NH3)3(H20)3]SO4. Hanumure ypaBHeHUs IEPBUYHON U BTOPUUHOM
JIUCCOITMAIIMN ATOTO COCTMHEHHUS B BOJIHBIX PACTBOPaX U BBIPA3UTE KOHCTAHTY HECTOMKOCTH.
4. Onpenenute 3/1C raqbBaHUUECKOTO dJIEMEHTa, B KOTOpoM kKaaMmueBbiil (Cd) snekTpon Haxo-
JUTCS B PaCTBOPE C aKTUBHOH KoHIeHTpamueii nonos Cd, paBHoit 104 Monb/1, a cBuHIOBEIH (Pb)
37IEKTPOJ - B PACTBOPE C aKTUBHON KOHIIEHTpanuel noHos Pb**, paBroii 107 Mons/1.
5. [NonGepure k03P PUITUEHTH HOHHO-3JIEKTPOHHBIM METOJIOM:
MnS + HNO3 — MnSO4 + NO2 + HO O6ocHyiiTe BO3BMOXKHOCTh MPOTEKAHUS PEaKLUU B
CTaHJAPTHBIX YCIOBUSX, UCTIONB3Ys TAOJMYHbBIE JaHHBIC.

6. Hamummute ¢dopmyny MULIEIUIBI, TOTYyYEHHOW CIMBAaHHMEM paBHBIX OOBbEMOB PpacTBOPOB
0,00IM Klu 0,02M AgNOs. IlpuBenurte Ha3BaHUS BCEX CIOEB MHIICILIBI.
7. AacopOuus MOTeHIUATONPEIESIONINX HOHOB TPOUCXOINT IO MPABUIY:

1) [Tanera-®asuca 2) Baut-I'opda 3) boitnsgs-Mapuorra 4) I'eit-JIroccaka

8. K aucrepCMOHHBIM METOIaM TIOJTyYeHUS KOJIOMTHBIX CUCTEM OTHOCSTCS:

a) IpobieHue ¢ TOMOIIBIO MIAPOBBIX MENBHUIl 0) METOJ MEeNTHU3allud B) PEaKIMU BOCCTAHOB-
JICHUS T) METOJI KOHJCHCAIIUY TTapOB

1)a, 6 2)a, T 3) 6,8 4)B, T

9. PacTBOpBI MOBEpXHOCTHO-aKTUBHBIX BellecTB ([IAB) nMeroT moBepXHOCTHOE HATSKEHHE IO
CpaBHEHHIO C TOBEPXHOCTHBIM HATSHKEHHEM YHCTOTO PACTBOPHUTEIIS:

1) Gonbiie 2) mensine 3) Takoit ke 4) 3HAYUTENHHO OOJIBIIE

10. B pe3ynbTaTe ancopOiuu nopepxHocTHas sHeprus ['mdoca:

1) yBenuunBaeTcss 2) yMEHbIIaeTcss 3) HE U3MEHseTCs

11.1To mpaBuny Hroxno-TpayOe B pe3ybTaTe yBEIHUCHUSI YTIIEBOIOPOIHOTO PaJuKaia Ha TPYIIITY
CH2 noBepXHOCTHOE HaTSKEHHE:

1) yBenuuuBaercs B 12-13,5 pa3  2) ymensbiiaercs B 3,2 pasa 3) He u3MeHseTCs

Bapmuanr 7.

1. N300pa3ute >MEKTPOHHYIO U TpadUuecKyro JIEKTPOHHYIO (hOPMYIIBI aTOMOB, BXOSIIUX B CO-
eaunenne CoH» Ompenenurte, Kk kKakoMy ceMeiCTBY (s,p,d,f) oTHOCATCS Ar1eMEHThI. YKa)XHUTe BUJ
CBSI3M, MTOJIAPHOCTD U IIPOCTPAHCTBEHHYIO  CTPYKTYPY MOJIEKYJIBI.

2. Paccuutats pH aneratHoil OydepHOit cucTeMbl, COCTOSIIEH U3  PACTBOPOB YKCYCHOM KHCIIO-
THI U alleTaTa HaTpus OAVMHAKOBOM KOHUEHTPAIMM B COOTHOLIECHHH 3:5.



3. OmnpenenuTe BHYTPEHHIOIO M BHEHIHIOKO c(ephl, 3apsapl KOMIUIEKCHOTO HOHA M KOMILIEKCO00-
pa3oBaTelis, KOOPJAMHAIMOHHOE YHUCII0 KOMIUIEKCOOOpa3oBaTelis | JEHTAHTHOCTHIUTAH/IOB B CO-
equHennn  [Pd(H20)(NH3)2Cl]Cl. HanumuTte BeIpakeHUE T KOHCTAHThI HECTOMKOCTH KOM-
MJIEKCa U Ha30BUTE €TO0.

4. Bpruuciaute 2./0.C. MEAHO-LIMHKOBOTO 3JIEMEHTA, KOHIICHTpAIusi HOHOB MEIU B KOTOPOM
=0,005 Monb/1, a KoHIeHTpanus noHos muHKa = 0,001 Mons/1. (¢°(Cu) = 0.34B; ¢ °(Zn) = - 0,76
B.

5. llog6epute kodhPuIMEeHTH HOHHO-IEKTPOHHBIM MeTosioM:  NaNO» + KoCrO7 + HoSOs4 —
NaNOs + Cr2(S04)3 + K2SO4 + H20

O6ocHyiiTe BO3BMOKHOCTh MPOTEKAHUSI PEaKIMM B CTAaHAAPTHBIX YCIOBUSIX, UCIONB3Ys TaOIUy-
HbIC JIaHHBIE.

6. Hanmmmre Qopmyny MULIENIIBI, TOTYYEHHOW CIMBAaHWEM pPaBHBIX 00beMOB pacTBopos 0,01M
KIu 0,02M AgNOs. IlpuBenute Ha3BaHUS BCEX CIOEB MUILIEILIBL.

7. B3aumHast KoaryJssius IpOUCXOAUT, KOTJIa CMEIINBAIOTCS JIBA 30JI4:
1) ¢ IpOTUBOIONOKHBIM 3apSAOM Si7jpa 2) € HPOTUBOMOJIOKHBIM 3apsAOM I'PaHYJIbI
3) Cc OAMHAKOBBIM 3apsAOM T'paHyibl  4) ¢ HYJEBBIM 3apsIOM sIpa
8. 301 Fe(0H)3 yarie mony4aroT peakiuei:
1) mupommza  2) ocmonuza  3) ruaposm3a  4)CoeaUHEHUs
9. Ilpu MOHMKEHUH TEMIIEPATYPhl MOBEPXHOCTHOE HATSDKEHUE HA TPAHHUIIE KUAKOCTh-Ta3:
1) ymenbpmiaercst  2) yBenuuMBaeTcs 3)He u3MeHsieTcss 4) cHadajga yBENUYHMBAETCS, a MOTOM
YMEHBIIAETCS
10. AGcopbius - 3TO TIpolLIece:
1) nornouieHus BelecTBa BceM 00beMOM a1copOeHTa
2) NOTIJIOIEHHE BEIIECTBA TOBEPXHOCTHIO a/icopOeHTa
11. C moBbIIIeHHEM TeMIIEpaTyphl MOBEPXHOCTHOE HATSHKEHNE HA TPAHHIIC )KUKOCTh-Ta3!
1) ymeHbIaeTcst 2) yBenuuuBaeTcs 3) HE U3MEHSETCS
4) cHauana yBeJIMYMBAETCS, a TOTOM YMEHbIIIAETCS

Bapuanr 8.

1. N300pa3ute >1MeKTPOHHYIO U IpadUuecKyro 3JIEKTPOHHYIO (hOpMYJIbl aTOMOB, BXOSIIUX B CO-
eaunenne CH4. Onpenenure, k kKakoMy ceMeucTBy (s,p,d,f) oTHOCATCS 3neMeHThl. YKaXute BUJ
CBSI3M, NTOJIIPHOCTD U IIPOCTPAHCTBEHHYIO  CTPYKTYPY MOJIEKYJIBI.

2. Paccuurath pH rugpodocdartHoit OydepHoil cucTeMbl, COCTOALEH U3  PacTBOPOB THAPO-
¢doctara u quruapodocdara HaTpUsT OJUHAKOBOM KOHIEHTPAIIUKM B COOTHOLIEHUH 4:5.

3. OnpenenuTe BHYTPEHHIOIO M BHEIIHIOIO c(epsl, 3apsaIbl KOMIUIEKCHOIO HOHA U KOMILIEKCO00-
pasoBarelis, KOOpJIUHALMOHHOE YHCI0 KOMILJIEKCOOOpa3oBaTensi U JIEHTAHTHOCTBJIUIAHJIOB B CO-
equHennn K [Cd(CN)3(H20)]. Hanumure BbIpaXkeHHE A1 KOHCTAHThl HECTOMKOCTH KOMILIEKCa
Y Ha30BUTE €TO.

4. Bpruncaute 2./[.C. MEIHO-IIMHKOBOTO 3JIEMEHTA, KOHIIEHTpAIMs HWOHOB MEOU B KOTOPOM
=0,0001Monb/, a KOHLEHTpanus MoHOB mmHKa = 0,005 moms/n. (E° Cu?*/Cu = 0.34 B;
EoZn**/Zn=-0.76 B)

5. ITon6epure ko3P PunreHTs HOHHO-11eKTPOoHHBIM MeToioM:  CrCls + Brz + KOH — KoCrO4 +
KBr + H20 + KCl

OO6ocHyiiTe BO3MOKHOCTh MPOTEKaHMs pEaKMM B CTAHAAPTHBIX YCIOBUAX, HCIIOJB3Ys TaOINY-
HbIE JJaHHbIE.

6. Hanmmure Qopmyny MULIEITBL, TOTYYEHHOM CIMBaHUEM paBHBIX 00beMoB pacTtBopoB 0,01M
KOHu 0,01 M AI(NOs3)3. IlpuBenute Ha3BaHUS BCEX CIOECB MHIIEIUIBI.



7. JInooOHBII KOIIOUIHBIN pacTBOpP 3TO:
1) renb; 2) sMymbCus; 3)30mb;  4) UCTUHHBIN pacTBOP.
8. DIeKTPOKMHETHYECKUI MOTEHIUAN(/I3€Ta - MOTEHIMAN) — 3TO MOTEHIIUAT MEXKTY:
1) TBepoii 1 xuaKOU (hazamu;
2) ancopOunoHHBIM U U (PY3HBIM CIIOEM Ha TPAHUIIE CKOJILKCHHS;
3) SApOM U IPOTUBOMOHAMU;
4) moTEeHIMATIONPEACIISIONIMMIA HOHAMH U TIPOTUBOMOHAMHU
9. AncopOuust - 3TO MmpoIiecc:
1) HakoIieHHus OJHOIO BEIIEeCTBa B 0OBEME JPYTroro
2) HaKOIJIEHHUS OJTHOTO BEILECTBA HA MOBEPXHOCTU JPYTrOro
3) HaxoIJIEHUE OJHOI0 BEUIECTBA B CEPEAUHE APYTOr0
10. Yro noHnmMaroT 1moja quuiIbHOCTRIO CTPYKTYphI [TAB ?
1) Hanmuuume B CTPYKTYpe TUAPO(GUIBHBIX TPYHN U THAPO(OOHBIX (hparMeHTOB (IMHHOLIEIOYeY-
HBIX PaIUKaJIOB)
2) HaJW4Me B CTPYKTYPE HOHOTEHHBIX TPYIIIT
3) Hanmu4ue B CTPYKTYpPE JUIMHHOIETIOYEUHBIX PaIUKaIOB (THAPOPOOHBIX «XBOCTOBY)
4) Hanuuue B CTPYKTYpPE KaTUOHOB U AaHHOHOB
11. Ilpu yBenuueHun TeMnepaTypbl 3HaU€HHE TOBEPXHOCTHOTO HATSKEHHUS ...
a) yMeHbIIaeTcs; 0) yBEJIMUYHMBAETCS; B) HE U3MEHSICTCS

BapuanTt 9.

1. M300pa3ute 3JIEKTPOHHYIO U TPAPHUUECKYIO JIEKTPOHHYIO (DOPMYJIIBI aTOMOB, BXOJASIINX B CO-
enunenne CoHs. Ompenenure, kK kKakoMy ceMeicTBy (s,p,d,f) oTHOCATCS 3MeMeHThl. YKa)XUTe BUJ
CBSI3H, TIOJIAPHOCTH M IPOCTPAHCTBEHHYIO  CTPYKTYPY MOJICKYJIBI.

2. Paccuurars pH rugpodocatHoil OydepHOil cucTeMbl, cOCTOsIEH U3  PacTBOPOB THUIPO-
docdara u quruapodocdara HaTpUsT OJAUHAKOBOM KOHIICHTPAIIMH B COOTHOIICHUH 4:1.

3. Onpenenute BHYTPEHHIOIO U BHEIIHIOIO CQepsl, 3apsi/ibl KOMIIJIEKCHOTO HOHA U KOMILIEKC000-
pazoBartelis, KOOpAMHAIIMOHHOE YHCIIO0 KOMIUJIEKCOOOpa3oBaTeisl U JIEHTAaHTHOCTBJIMIAaHAOB B CO-
enuHeHnn  Na [Sb(C204)2]. Hanummre BblpakeHue Uil KOHCTAHThl HECTOMKOCTH KOMILIEKCa U
HA30BHTE €TO0.

4. Boraucauts 3.J[.C. MeIHO-LIMHKOBOIO 3J€MEHTa, KOHIEHTpalHs HOHOB MEAM B KOTOPOM
=0,003 Mob/1, a KOHIeHTpanus HoHoB 1uHKa = 0,001 mons/1. (9°(Cu) = 0.34B; ¢ °(Zn) = - 0,76
B.

5. Ilon6epute k03(PUIMEHTH MOHHO-AIEKTPOHHBIM MeTogoM:  KMnO4 + H20 2 + H2SO4 —
MnSO4 + Oz + K2SO4 + H20. O60cHy#iTe BO3MOXXHOCTb MPOTEKAHUs PEakMM B CTaHAAPTHBIX
YCIIOBHSIX, HCIIOJIB3Ys TAOJMUYHBIE JaHHBIE.

6. Hanmmmre QopMyny MuLeNbl, HOTY4€HHON CIMBaHUEM paBHBIX 00beMOB pacTBopoB 0,01M
KClu 0,02M AgNOs. IlpuBeaute Ha3BaHHS BCEX CIOEB MHUIIEILIBI.

7. Haumenblllass KOHIIEHTPAIUS 3JIEKTPOIUTA, KOTOPYIO HYKHO NMPUOABUTHh K 1 J1 KOJJIOWIHOTO
pacTBopa, YTOOBI HAYAJIACh KOATYJISLINS, HA3bIBACTCS:
1) noporom cequMeHTallMK  2) HOPOTOM KOAryasiuu  3) MOPOroM T'HIposIn3a
8. YCTOMUMBOCTh CBEXKENPUTOTOBICHHBIX KOJJIOMAHBIX CUCTEM OOBACHSIETCS OJHOMMEHHBIM 3a-
psaoM:
1) munenn  2) quddysnoro cnos 3) rpanyn  4)sanep
9. [loBepxHocTHO-HeakTHBHBIE BemecTBa (IIHB) — aTo BemecTa, KoTophIe:
1) yBeIMUMBAIOT MOBEPXHOCTHOE HATSHDKEHUE 2) YMEHBIIAIOT MOBEPXHOCTHOE HATSHKEHUE
3) He U3MEHSIOT OBEPXHOCTHOE HATSKEHHE
10. Yro moHMMAIOT MO JUPHIEHOCTIO CTPYKTYphI [TAB ?
1) Hanmuuue B CTPYKType rUApOodUIbHBIX Py U ruApodoOHbIX GparMeHTOB (ATMHHOLENOYEY-



HBIX PaJUKaJIOB)

2) HaJW4Me B CTPYKTYPE HOHOTEHHBIX TPYIIIT

3) HamuM4#e B CTPYKTYpPE JUIMHHOIETIOYEYHBIX PAIUKAIIOB (THAPOPOOHBIX «XBOCTOBY)

4) Hanuuue B CTPYKTYpe KaTUOHOB M AHHOHOB

11. [pu ¢pusnyeckoit arcopOLUU YaCTULIBI YIEPKUBAIOTCS HA TIOBEPXHOCTH aJICOPOSHTA 32 CUeT:
1)XUMHYECKOTO B3aUMOJICHCTBUS  2)MEKMOJICKYJISIPHBIX cril Ban-nep-Baanbca
3)IpOHUKHOBEHUS B TIOPHI afiIcOpOeHTa  4) KOBAICHTHOH CBS3U

Bapuant 10.

1. M300pasute 2NIEKTPOHHYIO U TPaUUeCcKyI0 ICKTPOHHYIO (hOPMYIIBI aTOMOB, BXOJSIIUX B CO-

enqunenue BeF>. Onpenenure, Kk kakoMy ceMelCTBY (Ss,p,d,f) OTHOCATCS 37€MEHTBI. Y K&KUTE BUT

CBSI3U, IOJIAPHOCTH U MPOCTPAHCTBEHHYIO  CTPYKTYPY MOJICKYJIBI.

2. Paccuutath pH aneratHoit OydhepHO#t CHCTEMBI, COCTOSIIECH U3  PAacTBOPOB YKCYCHOM KHCIIO-

ThI U alleTaTa HaTpUs OAMHAKOBON KOHIIEHTPAIMd B COOTHOIICHHUH &:5.

3. Onpenenure BHYTPEHHIOIO U BHEIIHIOI CQephbl, 3apsabl KOMIUIEKCHOIO MOHA U KOMILIEKCO-
oOpa3oBatesisi, KOOPAMHAIMOHHOE YMCIIO KOMIUIEKCOOOpa3oBareiasi M JACHTAaHTHOCTHIUTAHAOB B
COEIMHEHUH K3[Fe(CN)s(H20)]. Hamumure BbIpaskeHUE A7 KOHCTAHTHI HECTOMKOCTH KOM-
IJIeKCa U Ha30BUTE €TO0.

4. Beruucautp J.J1.C. MEIHO-IIMHKOBOTO 3JIEMEHTA, KOHIICHTPAIUsl HOHOB MeIu B KOTOpoM = 0,
1Mo1B/1, a KoHIeHTpanus noHoB muHKa = 0,0001 mons/1. (¢°(Cu) = 0.34B; ¢ °(Zn) = - 0,76 B).

5. Ilon6epute KOIPPUIMEHTH HOHHO-3JIEKTPOHHBIM METOJIOM:

KI + K2Cr207 + H2SO4 = I + Cr2 (SO4)3 + K2 SO4 + H2O
OO6ocHyiiTe BO3MOXHOCTb MPOTEKAHUS PEaKIMU B CTAHIAPTHBIX YCIOBUSIX, UCIOJB3YS TabIU4-
HBIC JIaHHBIE.
6. Hanummure Gopmyiny MHUIIEIUIB, TOJTYYEHHOMN CIMBAaHUEM paBHBIX 00beMOB pacTBopoB 0,001 M
K2S n 0,01MAgNO:s. IlpuBenure Ha3BaHUS BCEX CI0EB MULIEILIBI.

7. IlpaBuno « Koarynsiuuio BbI3BIBAIOT B OCHOBHOM HMOHBI, UMEIOIME 3apsij, MPOTUBOIOJIOKHBIN
3HAKY 3apsja YacTUIBI»:
1) Myneue-I'apan  2) [lanera- @asuca 3) Baut-I'opda  4) Kneuxosckoro
8. OcHOBY (arperar) KOJJIOMTHON YacTHIIbI (MHULIEIUIBI) COCTABIISAIOT MUKPOKPHCTAIIIBL:
a) TPYJIHO PaCTBOPUMOTO 3JEKTPOINTA;  0) XOpPOIIO paCTBOPUMOTO JIEKTPOIUTA.
9. Ancopbuus - 3TO Tpotecc:
1) HakorieHHusI OJHOTO BEIIECTBA B 00bEME IPYroro
2) HaKOIUIEHUS OJJHOTO BEIECTBA Ha MOBEPXHOCTH JAPYroro
3) HaxoIJIeHUE OJHOIO BEUIECTBA B CEPENHE APYTOro
10. Kakum oOpasom, cornacHo mpaBuity Jrokno-TpayOe, MeHsieTcs OBEPXHOCTHAsI aKTUBHOCTb
BEIIECTB OJJTHOTO TOMOJIOTHYECKOTO psifla MPU YBEIMUEHUU YIIIEBOJOPOIHON 1eNH Ha OJAHY METH-
aeHoByto rpymnmny (—CHz-) ?
1) yBemuuusaercs B 10° pa3 3) ymenbiiaercs B 9 pa3
2) yBenuuuBaercs B 3,2 pasza 4) ysennuuBaercs B 9 pa3
11. C noBblIeHHEM TEMIIEPATYPhI TOBEPXHOCTHOE HATSXKEHNE Ha TPAHMIIE KHUIAKOCTh-Ta3:
1) ymeHbmaeTcst 2) yBeIMYUBaeTCS 3) HE U3MEHSETCS
4) cHavana yBeJIMYMUBAETCA, @ IOTOM YMEHbBIIIAETCS
11.decopOrus - 3TO mporiecc:
1) HakoIUIEeHHE BElIeCTBa Ha IOBEPXHOCTH a/icopOeHTa
2) IPOTUBOIMOJIOKHBIA PACTBOPEHUIO
3) HaKoIJICHHE BEIIECTBA B CEpEeANHE aicOpOeHTa
4) oOpaTHBII copOIH
1)XUMHUUECKOTO B3aUMOJICHCTBUS  2)MEKMOJICKYJISIpHBIX cril Ban-nep-Baanbca
3)IpOHUKHOBEHUS B MOPHI aICOPOEHTa  4) KOBAJIEHTHOH CBSI3U
10.ITpu noHM>KEHUU TeMIIepaTypbl IOBEPXHOCTHOE HATSKEHNE HA TPAaHULIE )KUJKOCTh-Ta3:



1) ymenplaeTcss 2) yBelIMYMBAeTCs 3)HE M3MEHsETCsl 4) cHauaja yBEJIMYMBAETCS, a MMOTOM
YMEHbILIAETCs
11. YMeHblIeHHE TOBEPXHOCTHOM SHEeprun I 'mb0ca MponucxoauT 3a c4eT CaMOIIPON3BOJIEHOTO
1) ymenbieHuss MeX(}a3HOM MOBEPXHOCTH  2) YBEIWYEHUS MEXK(a3HOUN MOBEPXHOCTH

3) u3mMeHenue MexQa3zHoi MOBEPXHOCTH HE BIUSACT Ha IOBEPXHOCTHYIO SHEPTHUIO

4) HeT BEpHOTO OTBETa
7. OcHOBY (arperar) KOJUIOUIHOM YacTUIIbI (MUIEIUIBI) COCTABISIOT MUKPOKPUCTAILIBI:

a) TPYJHO PACTBOPUMOTO 3JIEKTPOJIUTA;  0) XOPOILIO PAaCTBOPUMOTO JIEKTPOIIUTA;

8. Ha moBepxHoCTH arperara afcopOUpyIOTCsl HOHBI AIEKTPOJIUTA B3SITOTO:

B) B U30BITKE; ') B HEIOCTaTKe.

9. Kakoe BeniecTBo Ha3bIBAIOT a/1COPOESHTOM

1) BemiecTBO, KOTOPOE aIcCOPOUPYETCs HAa TTOBEPXHOCTH TBEPIOTO TENa

2) TBepaO€ BEIIECTBO, HA TOBEPXHOCTH KOTOPOI'O MPOUCXOIUT aCOPOLIUS

3) BemecTBO, 00pa3yrolee HEPACTBOPUMBIN KOMITIIEKC C PACTBOPEHHBIM B

pacTBOpe COCAMHEHUEM

4) BeIIecTBO, B KOTOPOM PACTBOPSIOT MOTJIOTUTEINb

10.ITo nmpaBuny roxio-Tpaybde B pe3ynbraTe yBeIUdeHHs! YTIEBOIOPOJHOTO PaJUKaia Ha TPYIITyY
CH2 noBepXHOCTHOE HaTSKEHUE:

1) yBenuuuBaercs B 12-13,5 pa3  2) ymensbinaercs B 3,2 pasa 3) He u3MeHseTCs
11. B pe3ynbTare ancopOunm moBepxHOCTHAs dHeprus [ nboca:

1) yBenuuuBaeTrcst 2) yMeHbIIaeTcss 3) HE U3MEHseTCs

3apanus 1- 6 no 5 6an0B, 7-11 mo 1 6ayty



[Tpunoxenue 2
AHHOTAUMSA M CHUIIHHBI

Jlucuumiuza OO01as u Heopranyeckasi XuMHUs

(Monysb) .

Peansyemsle OIIK-1

KOMIIETCHIINH

Pe3ynbTaThl NOIIK-1.1.1. ITpumeHsieT OCHOBHBIE OMOJIOTHYECKUE, PU3UKO-XUMHUYECKUE
OCBOEHUS 1 XUMUYECKHE METO/IbI aHAJIN3a ISl pa3pabOTKH, UCCIEIOBAaHUN U SKCIIEPTU3HI
ITUCITUTIIIAHBI ITEeKapCTBEHHBIX CPEICTB U JIEKAPCTBEHHOTO PACTUTENILHOTO CHIPhS

(Momys1) NJIOIIK-1.1.2. [IpuMeHsieT OCHOBHBIE METO/IbI (PU3UKO-XMMUYECKOTO aHAIHM3a

B M3IOTOBJICHUH JIEKAPCTBEHHBIX MPENapaToB

NJIOIIK-1.1.3. Bnageer HaBbIKaMH MaTeMaTHYECKOM 00paOOTKM JaHHBIX, MO-
ITy4eHHBIX B XOJI€ pa3pabOTKH JICKApCTBEHHBIX CPEACTB, a TAKXKE HCCIEN0Ba-
HUI M 5KCIIEPTU3bI JIGKAPCTBEHHBIX CPE/ICTB, JIEKAPCTBEHHOI'O PACTUTENBHOIO
CBHIPbSI 1 OMOJIOTHYECKUX OOBEKTOB

TpynoeMKOCTb, 3.€.

180uaca, 3.e. -5

DOpMbI  OTYETHOCTH|
(B T.4. IO ceMecTpam)

1 cemecTp- 3auer




