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1. MACHHOPT KOMIUVIEKTA KOHTPOJIBHO-OHEHOYHbIX CPEJICTB
1.1. Ob6sacTh NpUMeHEeHHsI KOHTPOJILHO-0LIeHOYHBIX cpeacTs (aajee — KOC)

KOC y4ebnoi muctummuabl OY]I. 07 Xumus sBiIseTcS 4acThi0 OCHOBHOW 0Opa30BaTEIbHOU
nporpammbel B cootrBerctBur ¢ DPI'OC CIIO 15.01.05 Cpapmwk (py4yHOW ¥ YacTUYHO
MEXaHU3HPOBAHHON CBApKH (HAILJIABKH).

KOC npenna3HaveHb! U1 OLIEHKU JOCTHKEHUH 3aIlTaHUPOBAHHBIX PE3YIHTATOB M0 YIEOHOM
JTUCIUILIMHE B TPOIECCE TEKYIIETro U pyOeKHOr0 KOHTPOJIS, TPOMEXYTOUHOM aTTeCTalluu.

KOC pazpaboransr B coorBerctBuu ¢ ®I'OC COO, ®I'OC CIIO mno mpodeccun CIIO
15.01.05 Capmuk (py4yHOH M YaCTHYHO MEXaHU3UPOBAHHOW CBApKH (HATUIABKH), PUMEPHON U
paboueii nporpammamu yaeOHoM quctuminabl OY J1.07 Xumus.

1.2. Ilnanupyemble pe3yJbTAThl OCBOCHHMS THCIUIIHHBI:

Kon

OK

YMmenns

3Hanug

OK 01.

Bribupats cioco6st
perieHus 3a1a4
npodeccroHanbHOM
IeSATEITBHOCTH
NPUMEHUTEIBHO K
Pa3IMYHBIM
KOHTEKCTaM;

OK 04.

OS¢ dexTuBHO
B3aUMOJCUCTBOBAThL
U paboTarth B
KOJIJICKTUBE B
KOMaH/Ie

VYV 1. Ha3bIBaTh: U3yUYEHHBIE BEIIIECTBA
10 TPUBUAJIBHON UJIM MEXKIYHApPOIHON
HOMEHKJIaType

VY 2.onpenensts: BaJI€HTHOCTb U
CTETNEHbh OKHCICHHUS XUMHYICCKUX
AJIEMEHTOB, THUII XUMHUYECKOU CBS3U B
COCMHEHMSX, 3aps]l MOHA, XapaKTep
cpenbl B BOAHBIX PaCTBOpPAxX
HEOPraHWYECKUX U OPTaHUYECKUX
COCIUHEHMI, OKUCIUTEIb U
BOCCTAHOBUTENb, IPUHAIICKHOCTD
BEILECTB K pa3HbIM KJIaccam
HEOPraHWYECKUX U OPTaHUYECKUX
COCIMHEHU I

V 3. xapakTepu30BaTh: JIEMEHTHI
MaJIbIX IEPUOJIOB MO UX MOJIOKEHUIO B
[Tepuoanueckoii cucreme JI.1.
Menpeneena; 00I1Ue XUMHUECKHE
CBOMCTBA METAJNIOB, HEMETAJIJIOB,
OCHOBHBIX KJIACCOB HEOPTaHUYECKUX U
OPraHUYEeCKUX COCTMHEHUH; CTPOEHUE
Y XUMUYECKHE CBOMCTBA U3yUEHHBIX
HEOPraHWYECKUX U OPTaHUYECKUX
COCIMHEHU I

V 4. 00BACHATH: 3aBUCHMOCTH CBOWCTB
BEILECTB OT UX COCTaBa U CTPOCHHS,
MIPUPOY XUMUUECKOU CBSI3U (MOHHOM
KOBaJICHTHOM, METaJIJINYECKOM 1
BOJIOPOJIHOM ), 3aBUCUMOCTh CKOPOCTH
XUMUYECKON PeaKlUy U MOJIOKEHUE
XHMHYECKOTO pPaBHOBECHS OT
pa3uyHbIX (HaKTOPOB

3 1.BakHEWIIE XUMUYECKHE
MOHSATHUSA: U30TOIIbI, ATOMHBIE
opOuTaIH, aMIIOTPOIHS,
M30Mepusl, TOMOJIOT U,
3IEKTPOOTPULATENBHOCTD,
BaJICHTHOCTbh, CTENIEHb
OKHCJICHUS, TUIIBI
XUMUYECKUX CBS3EH, HOHBI,
BEILIECTBA MOJIEKYJISIPHOTO U
HEMOJIEKYJISIPHOTO CTPOCHHS,
MOJISIpHAs] KOHLIEHTpaIus
pacTBopa, CUJIbHBIE U ClIa0ble
3IEKTPOJIUTHI, TUAPOIIU3,
TEIUIOBOU AP PEKT peaKkuu

3 2.0CHOBHBIE 3aKOHbBI XUMHH:
COXpaHEHUsI MacChl BEIIECTB,
ITOCTOSIHCTBA COCTaBa
BelecTs, [lepuoanueckuit
3akoH .. MenneneeBa

3 3.0CHOBHBIE TEOPUU XUMHUHU:
CTPOECHUSA ATOMA, XUMHUYECKOU
CBSA3H, DJIEKTPOIUTUIECKOMN
JIFCCOIUAITH, 5
CTPYKTYPHOTO CTPOEHUS
OpraHNYeCKUX COCTUHEHUHN

3 4 Baxxkneiiiue BemiecTna u
MaTepHUalibl: BaXKHEUIIINE
METaJUIbl U CIUIaBbl; CEpHasl,
COJIIHAsI, A30THAs U YKCYCHAst
KHCIIOTHI; OJITarOpPOHBIC Ta3bl,
BOJIOPOA, KUCIIOPO,
raJIoreHbl, MIEJIOYHBIC
METaJUIbl;0CHOBHBIE,




VY 5. BLINOJIHATE XUMHUYECKUN
SKCIIEPUMEHT: 10 TTOJYUYEHHIO U
pacrno3HaBaHUIO BAKHENIIUX

COE€IUHEHUN

CO cBoOEH mpodeccCHoHaTbHOM
JIeSTEIbHOCTHIO

XUMHUYECKUM (popMyam U
YpaBHEHUSAM

HEOPTaHNYCCKUX U OPTraHUICCKUX

V 6.cB3bIBaTh: U3yYEHHBIN MaTepran

VY 7.pemats: pacueTHbIE 3a1a4H 110

KHUCJIOTHBIE B aM(OTEpHbIE
OKCHJIbI ¥ TUAPOKCHUIBI,
LIEJI0YH, YIJIEKUCIIBIA U
yrapHbIil Ta3bl, CEPHUCTHIN
ra3, aMMHaK, BOJa,
MPUPOAHBIN Ta3, METaH, 3TaH,
STHUJICH, alleTUJICH, XJIOPH/T
HaTpusi, KapOOHAT U
THJIpOKapOOHAT HATPHUA,
KkapOoHaT u GocdaT KaabIus,
OCH30JI, METAHOJI U STAHOI,
CJIOXKHBIE (PUPBI, )KUPHI,
MbLJIa, MOHOCAXapHIbI
(Tmroxo3a), Tucaxapuabl
(caxapo3sa), mojaucaxapuibl
(kpaxmas 1 1eJuTII03a),
AHWINH, aMHHOKHUCIIOTHI,
O€eJIKHU, UCKYCCTBEHHBIE U
CUHTETUYECKHE BOJIOKHA,
Kay49yKH, TJIaCTMACCHI

1.3. KOHTpOJIb U OLleHKA Pe3yJbTATOB OCBOCHUS Y4eOHOM TUCIMILIIUHBI

PesyabTaThl 00y4eHHs

MeToabl OIEHKH

V¥ 1. Ha3bIBaTh: U3yUYEHHBIE BELIECTBA IO TPUBUAIBHOMN
WJIY MEXIYHApOJIHOU HOMEHKIIAType

OreHKa IeSITEIbHOCTH BO BpEMS
npakTU4eckoro 3ausATusa. OueHka
TECTOBLIX 3aJJaHUM.

VY 2.ompenenars: BAIEHTHOCTb U CTEIIEHb OKUCIICHUS
XUMHYECKHUX 3JIEMEHTOB, TUIl XUMUYECKOU CBSI3U B
COCIMHEHUSIX, 3apsi/l MOHA, XapaKTep Cpelibl B BOJAHBIX
pacTBOpax HEOPraHUYECKUX U OPTaHUYECKUX
COEIMHEHUH, OKUCIIUTENb U BOCCTAHOBUTEND,
MPUHA/IICKHOCTD BEIIECTB K Pa3HbIM KJlaccam
HEOPraHUYECKUX U OPraHUYECKUX COCTMHEHHI

OrneHka TecTOBBIX 3amanuii. OeHka
MACbMEHHBIX Pa0oT.

VY 3. XxapakTepu30BaTh: JIEMEHThI MAJIbIX IEPHUOOB 1O
uXx 1noJyioxxenuto B Ilepuonnueckoit cucreme [1.1.
MeneneeBa; oOIMe XUMHYSCKHE CBOMCTBA
MCTaIJI0B, HEMCTAIJI0B, OCHOBHBIX KJIACCOB
HEOPraHUYECKUX U OPraHUYECKUX COCTUHEHUII;
CTPOCHUC U XUMHUYCCKUC CBOIICTBa N3YUYCHHBIX
HEOPraHMYECKUX M OPraHU4YeCKUX COeTUHEHUI

Ouenka yctHoro orsera. OneHka
TECTOBBIX 3amaHuil. OreHKa
MACbMEHHBIX Pa0oT.

VY 4. 00BACHATD: 3aBUCUMOCTDH CBOMCTB BEILIECTB OT UX
COCTaBa U CTPOCHHUS, IPUPOLY XUMHUECKON CBSI3U
(MOHHOM KOBAJICHTHOM, METAJITUYECKON 1
BOJIOPOJHOM ), 3aBUCUMOCTH CKOPOCTH XUMHUYECKOM
pEeaKIMH U MOJ0KEHHE XUMUUYECKOT0 PAaBHOBECHSI OT
pas3IUYHBIX (HAKTOPOB

Ouenka yctHoro otBera. OneHka
TECTOBLIX 3a7aHui. OeHKa
MUCHMEHHBIX paboT.

VY 5. BBINONHATE XUMUYECKUN IKCIIEPUMEHT: 110
IIOJIyYEHHUIO U PACIIO3HABAHUIO BAKHEHUIINX
HEOPraHUYECKUX U OPraHUYECKUX COCIMHECHUM

OI_IGHKa ACATCIIBHOCTH BO BPCMsL
IMPAKTUYCCKOI'O 3aHATHA




VY 6.cBA3BIBAaTH: N3YUYEHHBIN MaTepUal co CBOEH
1po¢eCCHOHATILHOMN EATEIBHOCTBIO

O1eHKa BRITIOJIHEHUA
CaMOCTOSITEIbHON PabOThI

VY 7.pemath: pacyeTHbIE 3aa4M 10 XUMUYECKUM
dbopMyIaM U ypaBHEHUSIM

OreHKa MTUCHMEHHBIX padoT

3 1.BakHEHIIIIE XUMHYCCKHE ITOHITHS: H30TOIIEI,
aTOMHBIE OpPOUTANH, AJITOTPOIIHSI, U30MEPHSI,
TOMOJIOTHS, AJIEKTPOOTPHUIIATETHFHOCTD, BAJICHTHOCTb,
CTETIeHb OKUCIICHHS, TUTTBI XUMUYECKUX CBS3EH, HOHBI,
BEIIIECTBA MOJICKYJISIPHOTO U HEMOJIEKYJISIPHOTO
CTPOEHUSI, MOJISIPHAsl KOHIEHTpAIUsl pacTBOpa,
CUJIBHBIC U CJTA0BIC AJICKTPOJIUTHI, TUIPOJIU3,
TEIIOBOU AP PEKT peakiuu

Ouenka ycTHoro orsera. OneHka
TECTOBBIX 3amaHuil. OeHKa
MACbMEHHBIX PaboT

3 2.0CHOBHBIE 3aKOHbBI XUMHUU: COXPAHEHHS MaCChl
BEILIECTB, ITOCTOSIHCTBA COCTaBa BEIIECTB,
[Tepuonuueckuii 3akon /.M. Menpeneena

Ouenka ycTHoro orsera. OneHka
MUCHMEHHBIX paboT.

3 3.0CHOBHBIE TEOPUU XUMHUHU: CTPOEHUS aTOMa,
XUMHYECKOM CBSI3H, JICKTPOJIUTHIECKON
JUCCOLUAIUH, 5 CTPYKTYPHOTO CTPOEHUS
OPraHM4YeCKUX COCTMHEHUHN

Ouenka yctHoro otBera. OneHka
TECTOBLIX 3a7aHui. OIeHKa
MUCHMEHHBIX paboT.

3 4.BaxHeiilne BelecTBa 1 MaTepraibl: BaXHeHme
METaJIJIbl U CIUIAaBbI; CepHasi, COJIsTHAs, a30THAs U
YKCYCHAasi KUCIIOTHI; OJIaropoHbIe ra3bl, BOJOPO/I,
KHCIIOPO/I, TaJIOTEHBI, IIEJIOYHbIE METAJLIbl; OCHOBHBIE,
KHCIIOTHBIE ¥ aM(DOTEPHBIE OKCUIBI U THIPOKCH/IBL,
LIEJI0YH, YIJIEKUCIIBIA U YTrapHBIi Ta3bl, CEPHUCTHIN
ra3, aMMHaK, BoJia, MPUPOJAHBIN Ta3, METaH, dTaH,
STHWJIEH, alleTUJIEH, XJIOPU] HaTpus, KapOoHaT U
ruIpokapOOHaT HaTpHsl, KapOoHaT U (pocdar KaabLus,
OCH30J1, METAHOJI M 3TAHOJ, CJIOKHBIC A(UPBI, KUPBHI,
MbLJIa, MOHOCAXapH ikl (TJIF0K03a), TUCAXaPHIbI
(caxapo3sa), monucaxapubl (Kpaxmall U IeUTI0I03a),
aQHWINH, aMUHOKHCIIOTHI, OSJIKY, HCKYCCTBEHHBIC U
CUHTETHYECKHE BOJIOKHA, KAYUyKH, MJIACTMACChI

OreHka nesITeIbHOCTH BO BpeMst
NPaKTHYECKOTO 3aHATHS, OL[CHKA
MUCbMEHHBIX paboT.

2. ®OPMbI KOHTPOJISA 1 OIEHKW OCBOEHMS YYEBHOM JIMCHUATIIMHBI
IO TEMAM (PA3/EJIAM)

[IpenMeToM OLIEHKHM CIyXaT JMYHOCTHBIE, METANpPEAMETHBIE U MPEIMETHbIE PE3YJIbTAThI
OCBOCHUS yU4eOHON NUCUUIUINHBI, MPEAYCMOTPEHHBIC TPUMEPHONU POrpaMMO MO TUCIUTUINHE
buoonrus u HanpaBiieHHbIe HA GOPMUPOBAHKE OOUTNX KOMITETEHIIHH.

Texymuid KOHTPOJb TMPOBOJUTCS C IEIbI0 OOBCKTUBHOW OICHKH KauyecTBa OCBOCHUS
IporpaMMbl yueOHOW AMCLUMIUIMHBI, a TaKKe€ CTUMYJIUPOBaHUSA Y4eOHOH paboOThl CTYIEHTOB,
MOHHTOPHHTA PE3yJIbTaTOB 00pa30BaTENbHOU AESATETLHOCTU, TMOJATOTOBKH K MPOMEKYTOUHOU
aTTECTaIlMy U 00ecTeueHNsI MaKCUMaTbHOH 3 ()EeKTUBHOCTH 00pa30BaTEIBLHOTO MPOIIecca.

Texymuid KOHTPOJIb MPOBOJUTCS TPEINOAaBaTeIeM Ha JIOOOM W3 BHJIOB yUCOHBIX 3aHSITHM.
@opMbI TEKYLIET0 KOHTPOJIS (MTpoBepoUHas paboTa, TECTUPOBAHKE, OIIPOC, BHIMOIHEHHE U 3aIIUTa
IOpakTUYeCKUX paloT, BBHIMONHEHHE pedepaToB (AOKIANOB), TOATOTOBKA IPE3CHTAIHMH,
HaOJIIOZICHUE 3 ACATEIHHOCTHIO O0YYAIOIINXCS U T.J.) BEIOMPAIOTCS MPEToaBaTeeM, HCXOIs 13
METOAMYECKOHN 11e71eCO00Pa3HOCTH.



PyOexHbBIN KOHTPOJIb SIBISIETCS. KOHTPOJIBHOM TOYKOW TI0 3aBEPIICHUIO OTAEIBLHOTO pa3jela
yuebHoil aucuuruinHel. Popmbl pyOeKHOTO KOHTPOJS (KOHTpOJbHAas paboTa, KOHTPOJIBHOE
TECTUPOBAHUE, BHIMOJIHEHHUE MPOEKTA) BHIOUPAIOTCS MPEIOoaBaTeIeM, UCX0I U3 METOINYECKOM
EJIeCO00Pa3HOCTH.

[IpomexxyTounast — arrectanus CTYACHTOB IO Y4eOHOM  JUCHUIUIMHE  (9PK3aMEH)
OCYILIECTBIISICTCS. B paMKax pyOEKHOTO KOHTPOJIS (CEMECTPOBBIC UCIBITAHHS) M TIO 3aBEPLICHUN

HN3YUYCHUA HaHHOﬁ AUCHUILIWHBI, ITIO3BOJISACT OIPEACIUTE KAYE€CTBO M YPOBCHD €€ OCBOCHU .

KoHTpoJi1b M OLIeHKA 0CBOEHHs Y4eOHOli JUCHUIJIMHBI 10 TeMaM (pa3aejaam)

@DopMBbI U METOBI KOHTPOJIS

HanMeHOBAHME Tekymuii KOHTPOJIb Py06exxHbIN KOHTPOJIH [TpoMexxyTouHas
IUIAKTAYECKON arrecranus
e IMHUIIBI ®opma ®opma IIposepsie ®opma | [Iposepsiem
KOHTPOJIA  [TpoBepsiemMble| KOHTPOJIS MbIE KOHTPOJIA bIC
OK;V.3 OK;V,3 OK;V,3

Paznen 1 Teopernueckue 0CHOBBI XUMUM

Tema 1.1 Ilpakmuueckue V1, Y2,V 7,

CTtpoeHue 3aHAMUSA 31,32,34 - - - -

ATOMOR

Tema 1.2 Ilpakxmuueckoe V2, V3,

[leproauuecku 3auamue 31, 33,

11 3aKOH U OKl1, OK4 _ _ . _

[Iepuonuuecka -

s cucTeMa

T 1A

Paznen 2 Xumunueckue peakuuu

Tema 2.1 Ilpakxmuueckue V4

XUMHUUECKUE 3aHAmMust 33, 34 - - - -

[peaKIuu

Tema 2.2 Hoknao/pegpepa \V4, V7

CTtpoeHue m 33, 34

BCII[CCTBA. - - - -

MHuoroobpasue

KonTpoJs no Konmponb

pazaeny — — Has — -

paboma No

Paznen 3. Heopranuueckasi xummsi




Tema 3.1 v4,V6,VY7
Knaccudukanm 3.1, 34, 35
Hﬂ i — —_ J—
HOMCHKIaTypa Ilpakxmuueckue
U CTPOCHHUE [
Tema 3.2 V4,V6,V7
Duzuko- 3.1, 34, 35
XUMHUYECKHE _ _ _ _
CBOICTBA
[ Ipakmuuecxkue
HEOpPraHUYECKU
NN 3ansamus
KonTposs no Konmponw (OK1, V2, V3
pasneny — — Has 31, 32 — —
paboma No
Paznen 4. Teoperuyeckue 0CHOBbI OPraHUYeCKOM XMMUM
Tema 4.1 Vi, V2, V7
Knaccugukanu 32, 33, 35
%, 1P OeHHefI Yemmuwiii onpoc
Tema 4.2 Yemuowi onpoc V1, V3, V7
VYTreBo10pob 32, 33, 35
Tema 4.3 Yemmuwiii onpoc V1, V3,
Kucnopoacone 32, 35
pKarue
OpraHHyYecKue
Tema 4.4. Yemuowi onpoc V1, V2, V7
A30TCOepIKalll
ue
OpraHUYeCcKHe
KonTpossb no Konmponw
pasneny — — Has — —
aboma No

Pasnen S. BeicOKOMOJIEKY I pHBIE COCUHEHUSA

Tema 5.1
Pa3Ho0Opasue
BBICOKOMOJICKY
JISIPHBIX

faYaY=Siarasf=Nsararsd

Orenka
pedepaTuBHBIX
co0OIIeHU

Pa3zgena 6. XuMus M ;KU3HL

Tema 6.1

[IpakTnueckue
Xumust B ObITY P
3aHSTHSL, 3aIIUTa _ _ _
" 1 _ —
KelcoB
[IPOU3BOJCTBEH
IIpoMexyTOYH Oxzamen |V 35,7
asi aTTecTanus — — — —
31,45

3. KOHTPOJIBHO-OHEHOYHBIE CPEACTBA /UUISA TIPOBEJEHUSA




TEKYIEI'O KOHTPOJIA

YCTHBIHN OITPOC OBYYAIOIIIUXCHA

Tewma 1.1. OCHOBHBIE NOHSATHS U 3aKOHBI XUMHUH

1.Yto saBisieTcs NpeAMETOM HU3Y4YEHHUS] XUMUU?

2.Kakue yacTuilbl Ha3bIBAIOT ATOMBI U MOJIEKYJIbI?

3.Oxapakrepusyiite siBieHus auioTponuu. Kakue hakTopsl €ro BHI3BIBAIOT.

4.Kakoe BelecTBO Ha3bIBAKOT CIOKHBIM?

5.Yto nmoka3piBaeT Xummuueckas popmyina’?

6.0xapakTepu3yiTe NOHATHS «OTHOCUTENIbHAS aTOMHAs MacCca XUMUYECKOTO
AJIEMEHTAa, «OTHOCUTEIbHAS MOJIEKYJISIPHASI Macca BEIIECTBa

7.ChopMyIupyilTe 3aKOH COXpaHEHHUST MACChI BEIICCTB.

8.ChopmynupyiiTe 3aKOH MTOCTOSIHCTBA COCTaBa BEIECTBA. SIBISETCS JH STOT 3aKOH
YHUBEPCAIbHBIM JIJIs1 BCEX BEIIECTB?

9.Chopmynupyiite 3akoH ABoraapo. Kakue ciieicTBUS U3 3TOr0 3aKOHA UMEIOT BaXKHOE
3HAYEHHUE JUIS1 XUMUYECKUX pPacyeTOB?

Tema 1.2. Ilepuoanuecknii 3aKOH U EPUOJANYECKAS CUCTEMA XMMHUECKHUX 3JIEMEHTOB
1.ChopmynupyiiTe mepuoandecKuii 3aK0H.

2.Yro Takoe nepuoa? Uro nokaspiBaeT Homep nepuoaa. Kakue nepuonbl Bbl 3HaeTe?
3.Yto Takoe rpynna? Yto nokaspiBaeT HOMEp rpynibl. Kakue moarpynmsl Bel 3HaeTe?
4.YT0 noka3bIBacT MOPSAKOBBIN HOMEp?

5.Kak yctpoeno aroMHoe siipo? Uto takoe uzortornsl? [loueMy cBOMCTBA pa3IMUYHBIX
M30TOMNOB OJIHOTO U TOTO K€ JI€MEHTAa UJACHTHUYHBI, XOTSI UX OTHOCUTEIbHBIC
ATOMHBIE MACCHI Pa3JIUYHbI?

Tema 1.3.CtpoeHue BemiecTsa

1.OxapakrepusyiiTe MoHATHE

«HMOHHAas CBsA3b». KakoB MexaHu3M ero o0pa3oBaHus?

2.0xapakTepu3yiTe MOHATHUS «KAaTHOHBDY U «aHUOHB». Kakue rpynmsl KaTHOHOB U
AQHUOHOB BbI 3HaeTe?

3.Kakumu ¢puznueckumMu CBOMCTBAMHU XapaKTEPU3YIOTCS BEIIECTBA C HOHHBIMU
KPUCTAIIIMYECKUMHU peIIeTKaMu?

4 Kakyro XMMUYECKYIO CBSI3b HA3bIBAIOT KOBAJICHTHOW? Kakue NMpru3Haku yUYUTHIBAIOT MPU
KJIaCCU(PUKAIIUU KOBATCHTHBIX CBS3CH?

5.KakoBbI MexaHN3MbI 00pa30BaHMs KOBAJICHTHOM CBS3H?

6.KakuMu 0coOOEHHOCTSIMU XapaKTepU3yeTcsi CTPOCHUE aTOMOB METAIJIOB?
7.0xapakTepu3yiTe MOHATHE «METAIUTMYECKast CBsI3by». UTO cOMmKaer 3Ty

CBSA3b C MOHHOW M KOBAJICHTHOMW CBSI3IMMU?

8.Uto mpeacraBusieT coO0i MeTAITMYECKast KpUCTAILUTHYEeCKas penieTka?

9.4Yto Takoe cmech? Kakue TUIBI cMeceil pa3nyaroT M0 arperaTHOMY COCTOSIHHIO
oOpasyronux ux BemecTs? Kakue THIBI cMecel pa3iinyaroT 1Mo Mpu3HaKy OJHOPOIHOCTH?
10.0OxapakTepusyiTe NOHATHE «IUCIIEPCHAs cucTemMay. UeM nucnepcHas cuctemMa
OTJIMYAETCS OT OCTAJIBHBIX CMECE?

11.Kakue cucreMbl Ha3bIBalOT rpyboaucnepcHpiMu? Ha kakue rpymnmbl OHU AeTsATCs?
Kakoii nmpu3Hak JIeXXHUT B OCHOBE TaKoW Kiaccu(pukanuu?

12.KakuMu TMCIEpCHBIMU CUCTEMaMU Bbl CTAJIKUBAETECH HA MPOU3BOJCTBEHHOMN
MpaKkTUKE U OyJeT UMETH J1eJ10 B TPO(HeCCHOHATLHOU IS TEIIBHOCTH?

Tema 1.4. Boga. PacTBopbl. DEKTpOIUTHYECKAS JUCCOLHAIUS

1.Kakue cmecu HazbiBaroT pactBopamu?Kakue TUIIBI pacTBOPOB BbI 3HAETE?
2.0xapakTepu3yiTe MOHATHE « PACTBOPUMOCTH BEILIECTB a B BOJIe». B Kakux eguHuIax
BBIPAKAETCSI PACTBOPUMOCTH?



3.Kakue (axTopsl BIUSIOT HA pACTBOPUMOCTD B BOJIC Ta30B, KUIAKOCTEH U TBEPIBIX
BELIECTB?

4. Kakue BenecTra Ha3bIBaIOT 3JICKTPOJIUTAMU U HEAJIEKTPOIUTAMU ?

5.Kakyo posib urpaet Boja B MpoOLECCE MEKTPOIUTUUECKON Tucconnanun’?
6.0xapakTepu3yiTe MOHATHE «CTENEHb AJIEKTPOIUTUUECKON qucconuanuny Ha kakue
TPYIIbl JENSATCS 3JICKTPOJUTHI O CTENIEHU JUCCOLUAIIU ?

Tewma 1.5. Knaccudukanus HeOpraHmueCKuX CoeaMHEHUN

1./laliTe onpeneneHus: KUCIOTaM U3 UX COCTaBa U CTOYKU 3PEHUS TEOPUU
3JIEKTPOJINTUYECKON JUCCOLIMALIH.

2.Ha kakue rpynmsl JeisT KUCIOThI?

3. Kak onpenenuts HaIUYME KUCIOTHI B MPOIYKTaX MUTAHUA?

4.JlaliTe onpeneneHusl OCHOBaHMSIM UCXO/IS U3 UX COCTaBA U C TOYKU 3pEHUS TEOPUU
3JIEKTPOJIUTHUYECKON qUCCOAAIN?

5.Ha xakue rpynnsl AT OCHOBaHUs?

6./laiiTe onpeneseHre COJISIM UCXO/S U3 COCTaBa ATUX COeAMHEHUM. JJ19 Kakoil rpymnbl
COJIEH 3TO OIpENEICHHE CIIPABEAINUBO?

7. Kak knaccuduimupyrot conu? Yto 001ero Mex;ay OCHOBHBIMH M KUCIIBIMU COJISIMU. UTO
UX OTJIuYaeT?

8.Kakue conm ucmoabp3yroT Ha Mpou3BoAcTBe Bamero npoduisa? C kakoi menbro?
9.Kaxoii npouecc Ha3pIBatoT rugponusom? Kakue Tunsl ruponnsa

BbI 3HaeTe?

10.Yro npexcrasisgeT cob60# coib Kak MPOAYKT PeaKLMU OOMEHa U MPOAYKT peaKLuu
3amenieHus1? ToNbKO M KUCJIOTa U OCHOBAHHUE MOTYT B pe3yJibTaTe oOMeHa
obpa3yercs conb?

11. Kakue acnekTsl Bamiei mpodeCCHOHAIBHON JAesTeNbHOCTH TpedyeT 3HaHus o pH?
Ob6ocHyiiTe oTBET?

12.Kakue BeliecTBa Ha3bIBAIOT OKCUIAMU?

13.Kak xnaccupunmpyrot okcuipl? Kak oKCHIbI Ha3bIBaIOTCS HECOIe00pa3yommmu?
14 . Kakue okcu/Ibl Ha3bIBAIOT COJICO0pa3yomuMu?

15.Kakue okcuabl Ha3bIBAaIOT OCHOBHBIMHU, KUCIOTHBIMHU, aM(oTepHbIMU? Kakue 3meMeHTh
00pa3yroT 3TH OKCHJIBI?

Tema 1.6. Xumuueckue peaxuuu

1.Kak knaccu@uuupyroT XuMUYeCKUE peakluy M0 YHCIY U COCTaBY PEarupyroLux
BeniecTB? [IpuBecTH npuMepsl peaklyil KakJ0ro Tuma. Peakiium Kakoro TUma Bceraa
ABJISIIOTCS OKUCIIUTEIbHO-BOCCTAHOBUTEIbHBIMU?

2.Kakoe BeliecTBO Ha3bIBAIOT Karanu3aTopoM? Kakue siBlIeHHs Ha3bIBalOT KaTaau3oM?
3.Kak B Bameii Oyaymieit mpodeccuu UCIob3yeTCs TEII0Ta, BBIACISIONIAsNCS IPH
MPOTEKAHUU HK30TEPMUUECKUX PEAKIIHii?

4. Kako¥l npornecc Ha3bIBAIOT AIEKTPoanu3oM? Kakyro posib UurpatoT KaTod U aHO.
npoieccam?

5.0xapaKkTepu3yinTe NOHATHE «CKOPOCTh XMMUYECKOU peakiun». B kKakux eguHuIax
U3MEPSIETCS U OT KaKUX (PaKTOPOB 3aBUCUT CKOPOCTh XUMUYECKON PEAKITUH?

6.Kakue peaknumHa3biBaloT HeoOpaTuMbiMu? [IpuBeuTe MpuMephl TAKUX pPEaKIui 1
HaIUIIUTE UX YPaBHEHUS?

7.Kakue peaknuu Ha3bIBalOT 00paTuMbIMU? B deM 3akitouaercs XUMHYECKOe
paBHoBecue? Kak ero cmectuts?

8.Chopmymnupytite mpuniun Jle-lllarense. PaccmoTpuTe BausiHue kaxaoro ¢pakropa Ha
CMEIIIEHNE XUMHUYECKOTO paBHOBecHE?

TeMbl JOKJIA0B, COOOIIEHHH:
Tema 1.1. OcHOBHEIE TIOHATHSA U 3aKOHEI XUMUU



- «HaHOoTexHOIOTHS KaKk MPUOPUTETHOE HANIPABIICHNUE PAa3BUTHS HAYKU U IIPOM3BOJICTBA B
Poccuiickoit denepanun»

- «CoBpeMeHHbIE METObI 00€33apaKUBAHUS BOJIB)

- «ANIOTpPONHMS METAIIIOBY

Tema 1.2. [lepuoanyeckuii 3axkoH u [lepuoanyeckas cucrema XuMu4ecKkux snemeHToB J[. 1.
MenzeneeBa U CTpOEHHE aToOMa

- «Xwu3nb u gesrenpHocTh .M. MenaeneeBay

- «M30T01BI BOZOPOIAY.

- «Mcnonp30BaHMe paguOAKTUBHBIX U30TOMOB B TEXHUYECKHUX LETAX).

- «PEeHTreHOBCKOE U3IyUEHHUE U €r0 UCII0JIb30BaHUE B TEXHUKE U MEULIMHEY.

Tema 1.3. Ctpoenue BeniecTa

- «['pyboaucriepcHble CUCTEMBI, HX KIaCCU(PUKAIMS U UCTIONb30BaHUE B MTPOPECCHOHATLHON
JEATEIbHOCTI.

- «AMop(dHbIe BeliecTBa B IPUPOIE, TEXHHUKE, OBITY.

- «OxpaHa OKpyXarolen cpeabl OT XUMHUYECKOTO 3arpsI3HEHUSD.

Tema 1.4. Xumus u Ku3Hb

- «[Tomumepsl B Moel TpoecCHOHATBHON e TETbHOCTH.

- «Posib XUMUH B pEIICHUH YKOJIOTHUECKUX TPOOTIEM.

4. KOHTPOJIBHO-OHEHOYHBIE CPEACTBA JUISA KOHTPOJIS1 IO PA3JETY
(PYBE’KHbBIM KOHTPOJIb)

dopma mpoBeAeHUsT KOHTPOJS MO paslieny ompenensercss padodeil mporpaMMoil mo ydeOHOU
JUCLUILINHE.
Kontpoabsnas padora Ne 1
CrTpoeHne BemiecTBa M XMMHYECKHE PeaKIuH
Bapmuanr 1

3aoanue 1. Hanncatb cxemy U 3J€KTPOHHYIO (popMyily aToma Zn
3adanue 2. 3aKOHUNUTE YPABHEHUS PEAKIIUA:

1) Mg(NOs); + NaOH —

2) CaCl; + K2COs —
3aoanue 3. B pe3ynbTare npoTekaHusi 0OpaTUMOI peakIiuu

N2+ 02=2NO

B PEAKI[MOHHOI cHCTeME YCTaHOBHIIOCh XUMUYECKoe paBHOBecHe. [Ipu 3ToM ncxoiHbie
KOHIIEHTPAIIMU a30Ta U Kuciopoja coctaBmwin 0,5 Mmonb/i u 0,9 MOJIB/TT COOTBETCTBEHHO, a
paBHOBecHas KoHIeHTparus okcuaa azota(ll) — 1 momw/m.
Onpedenume pasnosecnyio konyenmpayuro N > (X ) u O> (V)
3aoanue 4. CpaBHUTE HEMETATUIMYECKUE CBOMCTBA DJIEMEHTOB:

Cl P Al In C N

3aoanue 5. Hanucamo euoponus Cs(S03)2

3aoanue 6. Ymo obpazyemcs na kamooe u anooe npu snekmponuse AgrS0y ?

3aoanue 7. Beraucnute maccy Gocdopa, KOTOPBIF Ha0 CKEYb B KHCIOPOAE IS MOTYICHUS
okcuna docdopa (V) maccoit 3,55 r.

3adanue 8. PaccuuraiiTe Maccy TI'MAPOKCHAA KalblUs, KOTOPBIM MOYKHO HEHTpaIu3oBaTh C
nomolpio 630 r pacTBOpa a30THOM KHUCIIOTHL, B KOTOpor MaccoBas 1oyi1 HNO; paBaa 20 %

KonTpoabHas padora Ne 1
CTpoeHue BelecTBA M XMMUYECKHE PeaKIuu
Bapuanrt 2



3aoanue 1. Hanncates cxemy ¥ 3J1€KTPOHHYIO (popmyiy aToma K
3adanue 2. 3aKOHUNUTE YPABHEHUS PEAKIIUA:
1) MgCl> + NaOH —
2) NaOH + H3PO4 —
3aoanue 3. B pe3ynbrare npoTekaHus 0OpaTUMOM peaKIiu:
2CO + 02 =2C0O,
B PEAKIIMOHHON CHCTEME YCTaHOBHIIOCh XUMUYECKOe paBHOBecHe. [1pu a3ToMm ncxoaHas
KOHIICHTPAIUs KHCI0opoJia cocTaBmia 1,8 MoJb/JI, a paBHOBECHBIC KOHIICHTPAIIUK YrapHOTO Ta3a
U YTJIEKUCIIOTO raza — 2,9 Monb/1 u 1,4 MOJIB/JT COOTBETCTBEHHO.
Onpedenume ucxoouyio kouyenmpauuio CO (X ) u pasnosecuyio kouyenmpauuio Q> (Y)

3aoanue 4. CpaBHUTE paInyC aTOMa CBOMCTBA 3JIEMEHTOB:
Cl P Al In C N

3aoanue 5. Hanucamo cuoponusz Mn(NO3);

3aoanue 6. Ymo obpaszyemcs na kamooe u anooe npu snekmponuze SnkFsz ?

3aoanue 7. Mennasi mpoBoJioKa (Meab) cropena B M30BITKE Kuciaoponaa. Paccumraiite maccy
00pa30BaBIIErOCs OKCHU/A, €CIIM Macca MEeIHOM MPOBOJIOKH cocTaBsiia 28,8 .

3adanue 8. PaccuurtaiiTe mMaccy THAPOKCHIA HATPHs, KOTOPBIA MOKHO HEHUTpaJM30BaTh C
nomouibio 560 r pacTBOpa a30THOM KUCIIOTHI, B KOTopoit MaccoBas nosst HNOs pasaa 13 %

KonTpoabHas padora Ne 2 mo xumMuu
CBoJlicTBa HEOPraHMYECKUX BelIECTB: METAJLJIbI H HEMeTAIbI
1 BapuanT

Yacme 1.
1. Kakoe ¢pu3znueckoe CBOMCTBO He SIBJISETCH O0LIMM [IJI BCeX MeTAJLI0B?
1) 3IeKTPONPOBOAHOCTH 3) TBEPIOE arperaTHOE COCTOSTHUE
2) TETUIONPOBOAHOCTH 4) METAJUTMUECKUN OJIeCK
2.Kaky1o ¢popmysy uMeeT CepHUCTBIN ras:
1) H2S; 2) SO2; 3) SO3; 4) SO4
3.CoasiHasi KHCJI0TA B3aUMOJAEHCTBYET ¢ KAaKIAbIM U3 IBYX BelllecTB, GopmMyJibl
KOTOPBIX:
1) SO3 u NaOH 3) AgNOs u P05
2) H2SO4 u CaO 4) CaO u Cu(OH):
4. BbiOepute hopMyJs1y OKCHIA, B KOTOPOM XJIOP MPOSIBJIsIET BHICHIYIO CTeNeHb
OKHCJICHUS:
1) ClL0 2) C1x0s3 3) Cl,0s5 4) C1O7
5.Kakoe HazBanune numeeT coeinHenne Na2SOs:
1) ruapocynbdut HaTpusi; 3) cyabua HATPuUs;
2) cynbdut HaTpus; 4) cynbdaT HaTpUs
6.11pu 100aB/IeHMH K MeIU Pa30aBJeHHON CePHOM KMCJIOTHI MPOAYKTAMH PeaKINu
SIBJISIIOTCS :
1) CuSOg4; 3) CuSO4 + SO + H>0;
2) CuSOg4 + Hz1; 4) peakuus HEe UAET
7.001an0aeT HaMOOIbIIEH JIEKTPONPOBOIHOCTHIO:
1) xene30; 3) aMtOMUHMUIA;



2) 30110T10; 4) cepedpo.
8. KnakuM HeMeTalJIOM SIBJISIETCA:
1)xmnop 3) 6pom
2) ¢Top 4) pTYTH.
Yacmy 2.
1. PaccraBbTe K03(pPHULIMEHTH METOIOM AJIEKTPOHHOTO OajaHca, YKaKUTe OKHCIUTEb U

BOCCTaHOBUTENb (3 barna):
Al + H2SO4 — Al2(SO4); + HaS + H20

2.0cymiecTBUTE IIENOYKY MpeBpalieHuit (4 bauia):
H2S — S — SO, — H2SO3 — K»S03

3. Hcmonb3ys TONBKO pEaKTUBBI W3 IPUBEIACHHOIO IE€PEYHs, 3alMIIUTE MOJIEKYJISIPHBIE
YpaBHEHUS JIBYX PEaKIIUN, KOTOPBIC XapaKTePU3YIOT XUMUUYECKHe cBoicTBa xyopuaa meau(Il), u
YKQKUATE TPU3HAKK HMX MPOTEKAaHUs (HAJIMYME/OTCYTCTBHE 3alaxa y rasa, LBET OCaJKa WIH
pacTtBopa).

Han pactop xsaopuaa meau(Il), a taxke HaOOp CIEAYIONIMX PEAKTUBOB: PACTBOPHI CEPHOM
KHUCJIOTBI, THAPOKCUA Kallusl, HUTpaTa Oapusi, XJIOpUaa KalblMsl, HUTparTa cepedpa.

4.CocTaBbTe ypaBHEHUS B3aUMOJICHCTBUS BEIIECTB (10 [ Oanny 3a Kaxcooe eproe
ypasueHue, Makcumym 5 6annoes):
B3aMMOJICCTBHE MarHus ¢ XJIOPOM, KHCIOPOJOM, a30TOM, OPOMOBOAOPOTHON KHCIOTOM,
xyaopugom xenesa (I11)

KonTtpoabHnas pab6ora Ne2 nmo xumuu
CBolicTBa HEOPraHUYECKHUX BeleCTB: MeTa/Ibl 1 HeMeTAJLJIbI
2 BapuaHt

Yacmy 1.
1. Bce 3jieMeHTBI IJIAaBHBIX MOATPYII SIBJISIOTCS METAIIAMH, €CJIH OHH PACIIO0JIOKEHbI
B [lepuoauyeckoi cucreMe HUKe AMATOHAJIN:
1) 6op — #tox 3) 6op — acrar
2) yrinepon — iion 4) yriaepos — actar
2.MakcuMaJibHO BO3MOKHYIO CTelleHb OKUCJIEHHUS XJI0P MPOSABJIsieT B COeAUHEHUH C
(opmy.roii:
1) NaCl 2) KCIO; 3) Cl,07 4) KCIO
3.Pa30aBiieHHasl cepHAsi KUCJIOTA pearnpyeT ¢ Ka:KIbIM U3 IBYX BellecTB, (OPMYJIbI
KOTOPBIX:
1) Na;SO3 u HNOs 3) Ag u Cu(OH),
2) Fe;03 u KNO;3 4) Fe u ZnO
4.Cpenu rajoreHoB — MPOCTHIX BelIECTB — TBEPAbIM SIBJISIETCS
1) drop 2) xmop 3) 6pom 4) iox
5.Cpennsisi coib CepHOii KHCI0THI HA3bIBAETCSI:
1) ruapocynbdartom; 3) cynbdarom;
2) cynbdunom; 4) rugpocynbpurom
6.I1pu nodaBsieHnu K okcuay Mmeau (I1) KOHHEHTPUPOBAHHOM CEPHOI KHUCIOTHI
NMPOAYKTAMM PeaKIUH SIBJIAIOTCS:
1) CuSOg4; 3) CuSO4 + H20;
2) CuSO4 + H21; 4) CuSO4 + SO2 + H20



7.Haubosiee MATKMH MeTaJLI:
1) xpowm; 3) monuOeH;
2) TutaH; 4) CBUHEII
8.Kakoii U3 MeTaJJIOB KeJITOr0 I[BeTAa:
1) Zn 2) Al 3) Au4) Fe
Yacms 2.
1. PaccraBbpTe KO3 GUIMEHTH METOJIOM AJIEKTPOHHOTO OanaHca, YKaKUTE OKUCIUTETb U
BOCCTaHOBUTENb (3 banna):
Zn + HNO3 — Zn(NOs3)2 + NH4NO3 + H2O

2.0cy1ecTBUTE ETIOYKY IpeBpateHuii (4 oauia):
SO, — SO3 — H2SO4 — NaxSO4 — BaSO4

3. Mcnonp3yHTe TONBKO PEaKTUBbI U3 PUBEIECHHOIO NIEPEYHS, 3aIIUIINTE MOJIEKYJISIPHbIE
YPaBHEHMsI IBYX peaKIHii, KOTOpbIE XapaKTEPU3yIOT XUMHUECKUE CBOICTBA Cyb(ara
xene3a(ll), u ykaxure npu3Haku UX NpOTeKaHUs (HaIMYUe/OTCYTCTBHE 3araxa y ras3a, BT
0caJika WJIH pacTBOPA).

an pactBop cynbdata xene3a(ll), a Takxke HaOOp CIETYIONTUX PEAKTHBOB: OKCH/T ATFOMHHHUS,
COJIsSTHAsl KUCJIOTa, PACTBOPHI KapOOHATa Kausl, TUAPOKCUIA HATPUS, XJIopHIa 6apusi.

4.CocTaBbTe ypaBHEHUS B3aUMOJICHCTBUS BEIIECTB (10 [ banny 3a Kaxcooe eproe
ypasueHue, Makcumym 5 6aanoe8):
B3aMMOJICHCTBUE ATFOMUHHUSI C KUCIIOPOJIOM, OPOMOM, CEpPOii, COITHON KUCIOTON, HUTPATOM
meau (11)

Kontpoabsnas padora Ne3 mo reme «Yri1eBo10poabI»
1 BapuanT
1. MaiiTe onpeneneHue yrieBogopo10B Ki1acca AJIKaHOB.
2. OcymectBure npespanienus: C2H2 — C6H6 — C6HSNO2
3. O0mmas ¢hopmysa ¥ BUABI CBSI3U Y aJIKUHOB.
4. Harmumure popmyiry ogaoro uzomepa aiis Beniectsa: CH3 — CH2 — CH = CH — CH3. HazoBure
BEILECTBA 10 MeXTyHapOIHON CUCTEMAaTUYECKOM HOMEHKIIATYPE.
5. Pemmre 3amauy. Onpenennte XUMUYECKYHO (POpPMYJTy BELIECTBA, OTHOCHTEIbHAS IJIOTHOCTh
IIapoB 10 BOAOPOLYy KOTOPOIo paBHa 51, a MaccoBBI€ 10JIM 3JIEMEHTOB PaBHBIL: yrieponaa — 58,82%,
Bojoposa — 9,81%, kucmopona — 31,37%.
6.* Pemmte 3amauy.llpu cXUraHuM OpPraHMYECKOro BEIIECTBa Maccoil 00pa30BajoCh OKCHA
yrinepona (IV) u Bompl. OTHOCHUTENBHAS IUIOTHOCTH MApPOB IO BOJOPOAY BemiecTBa paBHa 90.
Omnpeznenute MOJEKYISAPHYIO (OPMYITy BELIECTBA.
2 BapMaHT
1. MaiiTe onpeneseHne yrieBogopo10B Kiacca AJIKEHOB.
2. OcymectBure npepanienus: CH4 — C2H2 — C6H6
3. PaccTosiHME MEXly aTOMaMH YIJIEpoJa U THUII MOJIEKYJIbl apEHOB.
4. Hanmummure hopmyy omHoro uzomepa ais Bemecrea: CH3 — CH2 — CH2 — CH2 — CH2 - C
= CH. HazoBure BemecTBa 1o MexayHapoJHOU CUCTEMaTHUECKON HOMEHKJIAType.
5. Pemnte 3amaqy. Onpenenure XUMHUYECKYIO (OpPMYJly BELIECTBA, OTHOCUTENbHAs IUNIOTHOCTD
IIapoB 10 BOAOPOLYy KOTOPOIo paBHa 47, a MacCOBBIE 10JIM 3JIEMEHTOB PaBHBIL: yrieponaa— 76,59%,
BoJI0posia — 6,38%, kucmopona — 17,03%.



6.* Pemmre 3amauy.llpu ckMTaHHM OpPraHUYECKOrO BEIIECTBA MAaccoil 00pa30BajoCh OKCHIIA
yriepona (IV) u Boael. OTHOCUTENbHASA IUIOTHOCTH MApPOB MO BOJOPOJY BelllecTBa paBHa 23.
Onpenennute MOJICKYJSIPHYIO (JOPMYITY BEIIECTBA.
Kpurtepun onenkn:
Onenka «5»- 90-100% npaBUIIbHO BBIMOJIHEHHBIX 3aJaHUM.
Ouenka «4»- 70-89% npaBuIbHO BBIMOJHEHHBIX 3a/IaHUM.
Ouenka «3»- 51-69% npaBUIIbHO BBIMOJHEHHBIX 3aJaHUM.
Ouenka «2»- menee 50% mpaBUILHO BBIMOJHEHHBIX 3a1aHHUI

5. KOHTPOJIbHO-OHEHOYHBIE CPEACTBA JUIs1 IPOBETEHU A
ITPOMEXKYTOYHOU ATTECTALIUA

e JK3aMeH
®dopma MPOBEACHUS: mecm (Ha OUCMAHYUOHHOU niamgopme) Ha OLEHKY «TPU» U YCMHbLLL
ONpoOC KOMOopblil 8KAIOYAEM Cledyroujue membl:

1. Crpoenue atoma
HM3MeHenne CBOMCTB dJIEMEHTOM IT10 Talime MeHneneesa.
XuMHuUecKasi CBI3b, TUITBI XUMUUECKOM CBSI3HU
Kitacchl HeopraHU4ecKrX BEIIECTB
CKOpOoCTh XUMUYECKOHN pEeaKuu, XUMUYECKOE pABHOBECHE
YrneBoaopoibl
Kucnopoacoaepkamiue opraHu4ecKkue COeAMHEHUS
Amunbl. benkn

i A



