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1. ITacmopT KOMIJIEKTA OLEHOYHBIX CPEICTB

1.1. ObsacTh NpUMEHEHUSI KOMILJIEKTA OLIEHOYHBIX CPEACTB

KoMIiekT OLIEHOYHBIX CpEACTB MpeAHAa3HAYeH MJisi IPOBEPKH PE3YJIbTATOB
ocBoeHus yueOHoi mucumminael OO/.09 XMMMUS ocHoBHOM mnpodeccruoHanbHOM
obpazoBatensHoi iporpammel [10 CITO no npodeccun 43.01.09 IloBap, koHnuTep

KoMIuIeKT OLEHOYHBIX CPeACTB MO3BOJIsICT OLCHUBATD:
1. IlnanupyeMble pe3yJbTaThl 0CBOCHHUS 00111€00pa30BATEIbHON JUCHTUIITIMHBI
B coorBeTcTBUH ¢ PI'OC CIIO n Ha ocHoBe PI'OC COO

Oco0oe 3HaueHne AUCIUIUIMHA UMeeT rpu popmupoBanuu u pazsutuu OK u 1K

Tabruya 1
IIpogeccuonasibubie n IMoka3aTenu oLeHKH CpencrBa npoBepku (Ne
o01Me KOMIeTeHIHU pe3yJbTara 3aJlaHUil)
1 2 3
OK 1 CocCTaBiATh XUMUYECKHE Tema 1.1 «CtpoeHue aToMOB
bopMynBl COeTMHEHUH B XUMHUYECKUX DJIEMEHTOB U
COOTBETCTBUU CO CTETICHBIO MIPUPOJIA XUMHIECKOU CBSI3H
OKUCIICHUS XUMUYECKUX
AJIEMEHTOB, HCXOS U3
BAJICHTHOCTH 1
ANEKTPOOTPUIIATEILHOCTH
OK 1 Pemenue 3agaq Ha I1.P.OcHOBBI cTpOEHUS BENIECTBA
COCTaBJIEHUE XUMUYECKHUX
dbopMyn TByXaTOMHBIX
coeMHEHUH (OKCHUIOB,
cynb()uaI0B, THAPUIOB
OK 01, OK 02 CocTaBiATh ypaBHEHUS Tema 2.2. «DneKkTpoauTudecKas
XUMHYECKUX PEeaKInU JUCCOLIMAIIMS U HOHHBIM 0OMEH»
MOHHOTO OOMEHA C y4acTUEM
HEOPraHMYECKUX BEIIECTB
OK 02 OO00CHOBBIBATE 3HAYEHHE U Tema 3.3. «IIpousBoicTBO
NPUMEHEHUE HEOPTAHUYECKUX | HEOPraHHMYECKUX BEIECTB.
BEIIECTB B OBITOBOII U 3HaueHue ¥ MpUMEHEHHE B OBITY U
MIPOU3BOICTBEHHON Ha TIPOU3BOJICTBE)
NEeSITeNIbHOCTH YEeJIOBEKa UX
(U3UKO-XUMHUYECKUMHU
CBOWCTBAMM
OK 01, 0K 02 O60CHOBBIBaTh 3HAUCHUE U Tema 4.3. «Opranuyeckue
MPUMEHEHHUE OPTaHUYECKUX BEILIECTBA B JKU3HEAECATEIHHOCTH
BEIIECTB B OBITOBOII U yenoBeka. [Ipons3BoacTBO u
MIPOU3BOJCTBEHHOMN MPUMEHEHHUE OPTaHUYECKUX
JeSTEIbHOCTH YETIOBEKA UX BEILIECTB B MPOMBIILIIEHHOCTH
(U3UKO-XUMHYECKUMHU
CBOMCTBaMH
OKO01 Oo6napyxeHue JlaboparopuaspaboTa
HEOPraHUYECKUXKaTHOHOB 1. AHaTHTHYECKHEPEAKINHI
1 aHUOHOB KaTHOHOB [-VI rpynm;
2. AHaTMTHYECKHEPEAKIIUH
AQHUOHOB.
3.IIpaKkTHuecKue3a aHusiHa
COCTaBJICHUE YPAaBHEHUI
peakuuii oOHapyKEHHS




AHUOHOB, B T.4. B
MOJIEKYJISIPHOM U HIOHHOU

dbopmax.

OKO01
OKO02
OKO04
OKO07
[1K2.7

Xumus B ObITY U
IIPOU3BOICTBEHHOU
JeATeIbHOCTHYEIIOBEKA

Keiic (¢ yuerom Oymymiei
poheCCHOHATLHON
JesTeNIbHOCTH ) Bo3MoxkHbIE
TEMBI KEHCOB:

1. [TorenienneKIMMaTan
BBICBOOOIK/ICHHE Ta30BBIX
THIPATOB CO JTHA OKEaHa.

2. Bynyimuemarepurast
JUTSl MAIITMHOCTPOCHHUSL.

3. HoBbleMaTepHabL s
COJIHEYHBIX OaTapei.

4, JlekapCTBaHAOCHOBE
PaCTUTCIIbHBIXTTPCTIAPATOB.

OKO01
[1K2.7

OcHoBbL1a00paToOpHOIt
IIPaKTUKH B
npodecCuOHATBHBIX
nabopaTopusix

1. JTaGoparopuasipabora
«OcHOBBLIa0OpAaTOPHOH
IPaKTHKK.

2.3a1a4n Ha BBIYNCIICHUE
CpEJIHETO 3HAYEHHS
SKCIEPUMEHTALHBIX IAaHHBIX,

MOTPEUTHOCTH.

OKO01
OKO02

OKO07
I1K2.7

XUMHUYECKUHAHATU3IPOO
BO/JIBI

1. Tecr«CoiicTBancocras
BOJIBD».

2.IIpakTHKo-
OpPHECHTHPOBAaHHEIC
TEOPETHUYECKHE 3aJaHHs Ha
COCTaB BOJIbI U CIIOCOOBI
BBIP)KCHUSKOHIICHTPAIIU K
nepecyeT KOHIEHTPAIHiA (C
UCII0JIb30BaHUEM
HOPMATHBHBIX IOKyMEHTOB).
3.JIaGoparopHas paboTta
OnpenenenuepHBoapiuee
KUCIOTHOCTH;OTIpe ielieHue
HKECTKOCTH

BO,I[BII/ICHOCO6BIee
YCTPAHCHUSL.

OKO01

OKO02
OKO07
I1K2.7

XUMUYECKUUKOHTPOJIb
KauecTBa MPOYKTOB
MUTaHUS

1. Tecr «Oprannyeckue u
HEOPraHNIECKMEBEIECTRA,
BXOJIAIIME B COCTAB
TIPOTKTOB

TIUTAHUS.

2. TpaxTuko-
OpPHMEHTHPOBAHHBIE
3aIaHMATIOKY/IMHAPHOM
TEMATHKE.

OKO01
OKO02

OKO07
[1K2.7

XuMHUYeCKUHaHATU3TIPOO
TIOYBBI

1. Tectnoreme«XuMuueckuii
COCTaB HEOPraHUYECKUX U
OpPraHUYECKUX YIOOPEHUI».
2.3ananue «B3auMoCBsI3b
COCTaBaroOYBEI, TUIIIIOYBEIN €€




Ha3HaA4YCHU)).
3.JIaGoparopHas pabora
Omnpenenenne pH BogHOM
BBITSXKKHA IIOYBHI, €€
KHMCJIOTHOCTHHILEIOYHOCTH.

OKO01 HccnenoBaHneoObEKTOB 3ammuTakeiica

OKO02 Ouocheps Bo3MO>KHBIETEMBI:

OK04 1. HcciienoBaHHECOCTaBa

OKO07 MUHEPAJIBLHOU BOJBI U

I1K2.7 PEKOMEHIAllUU TT0ee
HCITOJIb30BAHHIO.

2. OuleHKa yMEHHMI U yCBOECHUE 3HAaHUMN

Tabnuya 2

OcBoeHHbIE YMEHUS
y ’ IMoka3aTenu pe3yjbTara

Ne 3aganuit aiasa

YCBOCHHBbIE 3HAHUS NPOBEPKH
1 2 3
Paszgen 1. OCHOBBI CTpOEHMSI BENIECTBA
Crpoenne aToMoB CocTaBiaTh XUMHUYECKHE (POPMYITBI 1. Tect «CtpoeHue
XUMUYECKUX JJIEMEHTOB U | COEIUHEHNN B COOTBETCTBUU CO aTOMOB XUMHYECKUX
MPUPOJIa XUMUYECKON CTENEHBIO OKUCIIECHHUS] XUMHYECKUX AJIEMEHTOB U MPUPOJIA
CBA3U 3JIEMEHTOB, UCXOJS U3 BAJICHTHOCTU U | XUMUYECKOM CBSA3M.

ANEKTPOOTPHULIATENLHOCTH

2. 3agayu Ha
COCTaBJICHNE XUMHUYECKUX
(dhopMys IByXaTOMHBIX
coeHEHUH (OKCHIOB,
Cynb(pUIOB, THIPUIOB U
T.11.)

HepI/IOI[I/I‘{eCKI/Iﬁ 3aKOH U XapaKTepI/ISOBaTB XHUMHNUYCCKHUC
Ta6J'II/II_[a I[H 3JICMCHTBI B COOTBECTCTBHUU C UX
MeHI[eJ'IeeBa ITOJIOKCHHUEM B HepI/IOI[I/I‘ICCKOI\/'I

Menneneesa

CUCTEMC XUMHNYCCKUX OJICMCHTOB I[I/I

[IpakTuko-
OPUEHTUPOBAHHBIC
TEOPETUYECKUE 3aJaHUS
Ha XapaKTepU3alnIo
XUMHYECKUX JIEMEHTOB:
«Merannuyeckue /
HEMeTaIIINYecKue
CBOMCTBA,
AIIEKTPOOTPHUIATENLHOCTD
U CPOJICTBO K 3JIEKTPOHY
XUMHUYECKUX 3JIEMEHTOB B
COOTBETCTBHUE C UX
AJIEKTPOHHBIM CTPOCHUEM
1 TIOJIOKEHUEM B
MIEPUOANYECKON CUCTEME
XUMHUYECKUX 3JIEMEHTOB
JI.. MenpaeneeBay

Pazgen 2. Xumuueckue peakuuu

THIIBI XUMHYECKUX CocTaBisTh peakiuu COeIMHEHMUS,
peakuuit pasnokeHus, 0OMeHa, 3aMeIleHus,

OKHUCIUTCIBHO-BOCCTAHOBUTCIIBHBIC

1. 3apaun Ha
COCTaBJICHUE YPAaBHECHUI

peaKkuu:




pCaKkuu U pCakuu
KOMIUIEKCOOOpa3oBaHus (Ha puMepe
THIPOKCOKOMITJICKCOB QJIFOMUHUS U
LIMHKA) C y4aCTUEM HEOPraHUYECKUX
BCILICCTB

— COeIMHEHMUS,
3aMEIICHUS, PA3JIOKEHUS,
00MEHa U peakuuii ¢
Y4aCTHUEM KOMIUICKCHBIX
coelMHeHuH (Ha mpuMepe
THJIPOKCOKOMITIICKCOB
ATIOMUHUS U ITUHKA);

— OKHUCIIUTEIHHO-
BOCCTaHOBHUTEIHHBIX
peakuui ¢
MCIIOJIh30BaHUEM METOa
AJIEKTPOHHOTO OajaHca;
— C y4acTuem
KOMITJICKCHBIX
coellMHEeHuH (Ha mpuMepe
THAPOKCOKOMITIIEKCOB
[IMHKA ¥ ATFOMUHUA).

2. 3aaun Ha pacyeT
KOJTMYECTBEHHBIX
XapaKTePUCTHK MPOIYKTa
pEaKIuu COeTMHEHMUS,
MaccoBOM WM 00bEMHO
JIOJIM BBIXO/1a MIPOYKTa
peaKuu COCTUHEHHS] OT
TEOPETUYECKU
BO3MOKHOT0; 00OBEMHBIX
OTHOIIICHUM T'a30B;
KOJIMYECTBEHHBIX
XapaKTePUCTHUK
HCXOJHBIX BEILIECTB U
MPOJYKTOB PEaKIUH;
Macchl (00beM,
KOJIMYECTBO BEIIECTBA)
MPOJYKTa PEaKIu, €CIIN
OJIHO W3 BEIIECTB JJaHO B
BU/JIE pacTBOpa C
OIPENETIEHHOM MacCOBOM
J0JIel PaCTBOPEHHOTO
BEIECTBA

DJEKTPOIUTHYECKAS
JIIUCCOLMAINAA U UOHHBIN
oOMeH

CocTaBisiTh YPaBHCHUSA XUMHUYCCKUX
pCakiinu HOHHOT'O oOMeHa ¢ y4aCTHUEM
HCOPTraHNYCCKUX BCIICCTB

1. 3agaHus Ha
COCTaBJICHUE
MOJIEKYJIIPHBIX U HOHHBIX
peakiuii ¢ yuactuem
OKCHJIOB, KHACIIOT,
OCHOBaHMI U COJIEH,
MOHHBIX peakUuuii
TUJIPOJIN3a COJIEH,
YCTaHOBJICHUE U3MEHEHHUS




KHCJIOTHOCTH CPE/IBI.
2. JlTaboparopnas pabota
«Peakuuu rugponuza»

Pasnen 3. CtpoeHue u cBONCTBAa HEOPraHUYECKUX BELIECTB

Krnaccudukarmus,
HOMEHKJIATYpa M CTPOCHHE
HCOPraHNM4YCCKUX BCIICCTB

KnaccudunmpoBars HeOpraHUIeCKue
BEIIIECTBA B COOTBETCTBHUHU C UX
CTpOCHHEM

1. Tect «<Homenknatypa
Y Ha3BaHUE
HEOPraHUYECKUX BELIECTB
UCXOJSI M3 UX
XUMHAYECKOH (POPMYIIBI
WM COCTaBIJIEHUE
XUMHYECKOH (HOPMYJIBI
WCXOJIA U3 HAa3BaHUS
BELIECTBA 110
MEKyHapOHOW UITN
TPUBHAIBHON
HOMEHKJIAType».

2. 3ajaun Ha pacyeT
MaccOBOM JJ0JIM (Macchl)
XUMHUYECKOTO dJIEMEHTA
(coenuHeHus ) B
MoJIeKyJie (cMecH).

3. IIpakTuueckue 3agaHus
o KaccuuKaIu,
HOMEHKJIaType U
XUMUYECKUM (popMyIiam
HEOPraHMYECKUX BEIECTB
Pa3IMYHBIX KJIACCOB.

4. [IpakTUyeckue 3a1aHus
Ha OIpejieTieHHe
XUMHYECKON aKTUBHOCTH
BELIECTB B 3aBUCUMOCTHU
BUJIa XUMUYECKOU CBSA3U
U TUIa KPUCTALTUYECKOM
peIIeTKH

DU3NKO-XUMHYECKUE
CBOICTBa HCOPraHNYCCKUX
BCIICCTB

YcranaBauBaTh 3aBUCUMOCTh CI)I/I?»I/IKO'
XUMHYECKUX CBOMCTB HCOPraHNYCCKUX
BCIICCTB OT CTPOCHUA aTOMOB U
MOJICKYJI, a4 TaKKC THUIIa
KpHCT&HHPI‘ICCKOﬁ peHICTKU

1. Tect «OcobeHHOCTH
XUMHYECKUX CBOMCTB
OKCHJIOB, KHACIIOT,
OCHOBaHUH, aM(POTEPHBIX
TUAPOKCHUJIOB U COJIEI.
2. 3amanus Ha
COCTaBJIEHUE YPAaBHEHUI
XUMHUYECKUX PEaKINil C
y4acTHEM MPOCTHIX U
CIIOKHBIX
HEOPraHU4eCKUX
BEIIECTB: OKCHIOB
METaJIJI0B, HEMETAIIOB U
aM(pOTEpHBIX IIEMEHTOB;




HEOPraHUYeCKUX KHUCIIOT,
OCHOBaHUU U
amM(pOTEepHBIX
TUJPOKCHUIOB,
HEOPraHWYECKUX COJIEH,
XapaKTEPHUIYIOUIUX HX
CBOICTBA H CIIOCOOBI
MOTYYCHHUS.

3. IIpaxTuko-
OPHUEHTHUPOBAHHBIC
TEOPETUUYECKUE 3a/ITaHUS
Ha CBOMCTBA U MOJIy4CHHUE
HEOPraHUYeCKHX
BELIECTB.

4. JTabopatopHas pabota
«CBOICTBA METAJJIOB U

HEMETaJJIOB)
[IpouzBoacTeo O60cHOBBIBaTH 3HAUEHUE U IIpakTnko-
HEOPraHMYECKUX BEIIECTB. | IPUMEHEHNE HEOPTraHUYECKUX OpUEHTUPOBAHHBIE

3Ha4YeHUe U IPUMEHEHHUE B
OBITY ¥ Ha TIPOM3BOJICTBE

BEIIECTB B OBITOBOM 1
MIPOU3BOJICTBEHHOM JESITCIIBHOCTH
4yenoBeKa X (GU3HKO-XUMHYECCKIMHU
CBOMCTBaMH

3aJaHMS [0 COCTABIICHUIO
XUMHYECKUX PEaKINi ¢
y4acTHEM
HEOPraHUYECKUX
BEIIIECTB, UCIIOIB3YEMbIX
JUTSL UX UASHTU(DUKAITIN 1
MIPOMBIIIIICHHBIX
CIoco00B MOTyYCHUS

Paznen 4. CtpoeHure U CBOMCTBA OPraHUYECKUX BEIIECTB

Knaccudukanus,
CTpOEHHUE U HOMEHKJIaTypa
OpPraHMYECKUX BEIICCTB

KnaccuduuupoBats oprannyeckue
BEIIECTBA B COOTBETCTBHUHU C UX
CTpOEHUEM

1. 3agagus Ha
COCTaBJIEHHE Ha3BaHUI
OPraHuYeCKUX
COEOUHEHHUN 110
TPUBHUAJIBLHON WK
MEXyHapOHOU
CHCTEMATHUYECKOH
HOMEHKJIaType

2. 3amanus Ha
COCTaBIICHHUE MOJIHBIX U
COKpaIIeHHBIX
CTPYKTYPHBIX OpMyIT
OpraHWYeCKHUX BELIECTB
OTJICIIBHEIX KIIACCOB

3. 3agauu Ha
omnpeeneHue
npocTeiien GopmyIbl
OPraHNuYeCKOu
MOJIEKYJIbI, UCXOMS U3
AJIEMEHTHOT'O COCTaBa (B




%)

CBolicTBa OpraHMYECKUX
COCIMHEHUN

YcranaBiaMBaTh 3aBUCUMOCTD (PU3HKO-
XMMHUYECKHUX CBOMCTB OpraHM4eCKUX
BEILIECTB OT CTPOEHUS MOJIEKYJ

1. 3aganus Ha
COCTaBJICHUE YPAaBHECHUIN
XUMHUYECKUX PEAKIUH C
Y4aCTHEM OPTraHUYECKUX
BEILIECTB HA OCHOBAHUU
WX COCTaBa M CTPOCHUSI.
2. 3ananus Ha
COCTaBJICHUE YPAaBHEHUI
XUMHYECKUX PEAKIIUH,
WJUTFOCTPUPYIOIITUX
XUMHYECKHE CBOMCTBA C
Y4€TOM MEXaHHU3MOB
MPOTEKAHUS TAHHBIX
peaKuuii ¥ TeHETUYECKOU
CBSI3U OPraHUYECKUX
BEIIIECTB Pa3HBIX KJIACCOB
3. PacuerHsle 3a1a4u 110
YpPaBHEHUSIM PEAKIIHUN C
Y49aCTHEM OpPTaHUYECKUX
BEILIECTB.

4. JTabopatopHas pabota
«ITony4yenue sTusieHa U
W3y4YEHHE €r0 CBONCTB)

Opranuueckue BelecTBa
B KU3HENEATEIbHOCTH
yenoBeka. [Ipon3BoacTBO
Y IPUMEHEHUE
OpPraHUYECKUX BEIIECTB B

OO00CHOBBIBATh 3HAYEHHE U
MIPUMEHEHHUE OPTraHUYECKHUX BEIIECTB B
OBITOBOM M TTPOM3BOACTBEHHOM
JESATETLHOCTH YeJIOBEKa UX (hU3HKO-
XHMHUYECKUMU CBOMCTBAMH

[IpakTuko-
OPUEHTUPOBAHHBIE
3aJJaHUs TI0 COCTABJICHUIO
XUMHYECKUX PeaKluii ¢
y4acTUEM OpPraHUYECKUX

MPOMBIIIIECHHOCTH BEIIIECTB, UCMOJIb3yEeMbIX
JUTSL UX UJICHTU(DUKAIIAY B
OBITY U
MIPOMBIIICHHOCTH.

Paznen 5. Kunetndeckue 1 TepMOAMHAMUYECKUE 3aKOHOMEPHOCTH MPOTEKAHUSI XUMUYECKUX

peakuuin

Kunernueckne HccnenoBats BiusiHue KOHIIGHTpanuu | 1. Jlaboparopras padota

3aKOHOMEPHOCTHU pearupyroumx BeIecTB U Ha BBIOOD:

MPOTEKAHUSI XUMUYECKUX | TEMIEPATYpbl HA CKOPOCTh — «Omnpenenenune

peakuun

XUMHUYCCKUX peaKL{I/Iﬁ

3aBHCHUMOCTH CKOPOCTHU
peaxkuuu oT
KOHLIEHTpALUN
pearupyomux BEIECTBY;
— «Ornpenenenue
3aBHCHUMOCTH CKOPOCTHU
peaxkuuu ot
TEMIIEPATYPBI».

2. Ilpaktuko-
OPUEHTUPOBAHHBIE




TEOPETUYCCKHE 3aTaHHMsI
Ha aHanu3 (PaKTopoB,
BIIMAOIIUX HA U3SMCHCHUC
CKOPOCTH XUMHUYECKOU
peakium

TepMoauHamMuyeckne
3aKOHOMEPHOCTH
MPOTEKAHUSI XUMUYECKHUX
peakuuii. PaBHoBecue
XUMHUUYECKUX PEaKLIil

I/ICCHCI[OBaTI) BIIMSIHUEC N3MCHCHUA
KOHIOCHTpaluK BEUICCTB, pCaKInn
CpCabl 1 TEMIICPATYpPbl HA CMCIICHUC
XUMHYCCKOTI'O PaBHOBCCHUS

1. 3amaun Ha pacueTsl
TEIIOBbIX 3((HEeKTOB
XUMHYECKUX PEAKIUN U
OIpe/esIeHUE TUIIA
peakuu# (1o TEIIOBOMY
ahdexTy: IK30- U
SH/IOTEPMUYECKUE).

2. IlpakTuko-
OPUEHTUPOBAHHBIE
3aJjaHus Ha IPUMEHEHHE
npunuumna Jle-Ilatense
JUTSL HAXOXKICHUS
HaIpaBJIEHUS CMEIIEHUS
PaBHOBECHS] XUMUYECKOMN
peaxkuu 1 aHau3
($hakTOpOB, BIUSIONINX HA
CMEIIeHHE XUMHUYECKOTO
paBHOBECHS.

3. JJabopartopHas pabota
«3yueHne BIUAHUS
pa3ianyYHbIX (PaKTOPOB Ha
CMEIICHHE XUMHYECKOTO
paBHOBECHS

Paznen 6. JlucnepcHbie cuctembl

JliucniepcHbIe CUCTEMBI U
(hakTophI X
YCTOMYUBOCTH

PaznnuaTh MCTHHHEIC PaCTBOPHI,
KOJUIOUJAHBIC PaCTBOPBI U
l"p}/'60,Z[I/ICHepCHLIe CHUCTCMBbI Ha OCHOBC
XUMHUYCCKOT'O SKCIICPUMCHTA

1. 3agauu Ha
MIPUTOTOBJICHUE
pPacTBOpPOB.

2. IlpakTtuko-
OPUCHTHUPOBAHHBIC
pacyeTHbBIC 3a/IaHKs Ha
JIUCTIEPCHBIC CUCTEMBI,
HCIIOJIb3YEMbIE B
OBLITOBOM U
MIPOU3BOJCTBEHHOMN
JIeSITeIbHOCTH YelIOBEKa.

HccnenoBanue cBOUCTB
JUCIIEPCHBIX CUCTEM

HccnenoBath (I)I/ISI/IKO'XI/IMI/I‘IGCKI/IG
CBOMCTBA Pa3JINIHbIX BUAOB
JAUCTICPCHBIX CUCTCM

JlaGopatopHnas pabota
(Ha BBIOOD):

— IIpurorosnenue
pacTBOPOB;

— HUccnenoBanue
JIMCTIEPCHBIX CUCTEM.

Pazgen 7. KauecTBeHHEIC pCaKknun O6H3py>K€HI/IH OPra’HuvYCCKUX U HCOPTaHNYCCKUX BCIICCTB

OOHnapyxeHue

I/ICCHGI[OBaTL KauCCTBCHHLIC PCAKIIUU

1. JITaboparopnas pabora




HEOPraHUYECKUX
KaTHOHOB U aHHOHOB

HCOPraHN4YCCKUX BCUICCTB

(1a BBIOOD):

— AHaJTuTHYECKHE
peakuuu kaTuoHoB [-VI
TpYyIIL;

— AHaJTUTHYECKHE
peaKuy aHMOHOB.

2. IlpakTyeckue 3a1aHus
Ha COCTaBJICHUE
YpPaBHEHUH peakiui
00HapYKEHHS KaTHOHOB
I-VI rpymnmn u aHuOHOB, B
T.4. B MOJIEKYJISIDHOU H
HMOHHOH (hopMmax.

Ob6napyxeHnue
OPraHMYeCKHUX BEIIECTB
OTJEIBHBIX KIIACCOB C
HCIIOJIHb30BaHIEM
Ka4eCTBEHHBIX PEAKIUI

I/ICCHGI[OBaTI) KauCCTBCHHBIC pCAKIIUU

OPraHNYEeCKUX COCTMHEHUMN
OTJEIBHBIX KJIACCOB

1. JJaboparopnast pabota
(1a BBIOOD):

— KauecTBennsle peakuuun
Ha OT/ETbHBIE KIJIACCHI
OPraHWYeCKUX BEIIECTB;
— KavecTBeHHbIl aHanus3
OPraHuYeCKuX
COEIUHEHUN 10
(YHKIIMOHATBLHBIM
rpynmam.

2. IlpakTuyeckue 3aaHust
Ha COCTaBJICHUE
KAueCTBEHHBIX pPEAKIUI
0OHapYKCHHS
OpraHUYeCKUxX
COeqUHEHNN

Paznen 8.

Xumus B 6I)ITy u HpOH3BOI[CTBCHHOI>i JACATCIbHOCTH YCJIOBCKA

Xumus B ObITY U
MIPOU3BOICTBEHHOM
NeATeIbHOCTH YeIOBeKa

O11eHUBAThE MTOCIEACTBUSA OBITOBOM U
MIPOU3BOJICTBEHHOM JCSITCIIBHOCTH
YeJI0BEKaA C IMO3UIIHAI DKOJIOTMUECKOM

0€e3011aCHOCTH

Ketic (c yuerom Oynymeit
poheCCUOHATBHOM
JIEATETHLHOCTH)
Bo3Mo)kHBIE TEMBI
KEHCOB:

1. I[ToTennenne KinMarta
1 BBICBOOOIKICHUE
ra3oBBIX TUIPATOB CO JHA
OKeaHa.

2. bByaymiue matrepuabl
IJIA aBHa-, MaIlIMHO- U
pruOOPOCTPOCHHUSL.

3. HoBrsle MaTepuansl ass
COJIHEYHBIX OaTapeit.

4. JlekapcTBa Ha OCHOBE
pacTUTETBHBIX
mpemnapaToB

Paznen 9.1. MccnenoBanue u XMMUYECKUH aHAINU3 00BEKTOB OHOC(hEpHI




OcHoBBI 1a00paTOPHOI
IIPAKTUKU B
npodeccuoHaTbLHBIX
nabopaTopHsix

BBITIOJHAT MOJHBIA UK
IKCIIEPUMEHTATHLHOTO UCCIICIOBAHUS C
coOroieHreM MpaBui 0€30TaCHOTO
oOpalleHus ¢ BeIecTBaMU U
1a00pPaTOPHBIM 000PYJOBAaHHEM

1. JlaboparopHast pabora
«OCHOBEI J1abopaTopHO
MPAKTUKI.

2. TurnoBbie pacyeTsl 0
TEMaTHUKE HKCTIEPUMEHTA.
3. 3agaun Ha BHIYUCIICHUE
CPEIHEro 3HAaYCHUs
OKCIIEPUMEHTAIBHBIX
JTAHHBIX, TOTPEITHOCTH.
4. IIpencrapiienue
pe3yIbTaToB
IKCIIEPUMEHTA B
paznuyHOi hopme
(Tabnuua, rpaduk, OTUET,
TOKJIA, TIPEe3CHTAIHS).

XUMHUYECKUH aHaIu3 Mpoo
BOJAbI

HccnenoBath XUMHYECKUH COCTaB
1po0 BOJIbI

1. Tect «CBoiicTBa 1
COCTaB BOJIBDY.

2. 3aganne « XUMHUYECKUN
COCTaB BOJIBI, THIT BOJIBI
CrocoObl ee
MpUMEHEHUs» (C
HCII0JIb30BAHNEM
HOPMAaTUBHBIX
JIOKYMEHTOB).

3. IIpakTuxo-
OPUEHTUPOBAHHBIE
TEOPETUYECKUE 3aJaHUS
Ha COCTaB BOJbI U
CIOCOOBI BBIPAYKEHUS
KOHIEHTpALMN 1
nepecyeT KOHIEHTPaIHii
(c ucronbp30BaHUEM
HOPMAaTUBHBIX
JIOKYMEHTOB).

4. JTabopatopHas pabota
Ha BBIOOD:

— OumncTKa BOJBI OT
3arpsA3HEHU;

— Onpenenenne pH Bobl
U €€ KUCIIOTHOCTH;

— Onpenenenue
YKECTKOCTH BOJIbI U
CHocoObl ee yCTpaHEeHHUs

XUMHUUYECKUN KOHTPOJIb
Ka4yeCcTBA MPOTYKTOB
MATAHUS

HccnenoBaTh XUMHYECKUHA COCTAB
MPOAYKTOB IMUTaHUS

1. Tect «Oprannueckue u
HEOpraHU4eCKHe
BELIECTBA, BXOAAIINE B
COCTaB IPOJIYKTOB
MUTaHUS.




2. IlpakTuko-
OpUEHTHPOBAHHbBIE
3a/laHus 110 KYJIMHApHOU
TEMaTuKe.

3. JlaboparopHas pabora
(1a BbIOOD):

— OGHapyxeHue
HUTPATOB B IPOTYKTAX
MUTAHUS;

— HUcenenoBanue
NPOAYKTOB MTUTAHUS HA
HAJINYHE YTIIEBOJIOB
(MyKa, TBOPOT, MOJIOKO,
HOrypT) Ha HaJIM4Ke
YTJIEBOJIOB (Kpaxmal,
TJTI0K03a, caxapo3a)

XUMHUYECKUH aHaIu3 Mpoo
IIOYBbI

HccnenoBath XUMHUYECKUN COCTAB
po0 MOYBBI

1. Tect o Teme
«XUMHUYECKU COCTAB
HEOPTaHWYCCKUX H
OPraHuYeCKuX
YIA0OpEeHUIN.

2. 3aganne «B3auMoCBA3E
COCTaBa MOYBbI, THII
MOYBHI U €€ Ha3HAYCHUSD.
3. JJabopartopHas pabota
(Ha BBIOOD):

— OGHapyxeHue
HEOPraHUYECKUX
npuMecei B mpobax
MOYBBI;

— Onpenenenne pH
BOJHOM

BBITSKKU TIOYBBI, €€
KHUCJIOTHOCTH U

MIEJIOYHOCTH
Hccnenosanme 00bEKTOB HccnenoBath XUMHYECKHM COCTAB YuebHo-
ouochepsl 00BeKTOB OHOCGhEpPHI Ha TPUMEpe HUCCIeq0BaTeIbCKUN

IMPOAYKTOB IMMUTAHUA, BOAbI U ITOYBbI

MPOEKT B 001acTH
UCCIIeIOBAaHUS 0OBEKTOB
onocdepsl.

Bo3moxHbIe TEMBI
MIPOEKTOB:

1. UccnenoBanue cocraBa
MUHEPAIBLHOU BOJIBI U
pPEKOMEHIAIINH TIO ee
HCIOJIb30BaHUIO.

2. UccnenoBanue
pa3pyLIAOLIETO ICUCTBUSA




MPUPOJAHON BOJBI HA
CTPOUTETHHBIE
MaTEPHAIIBI.

3. CocTaBieHue IpoeKTa
[[BETHUKA/OTOpOJ1a/caia B
3aBUCUMOCTH OT COCTaBa
MIPOAHATM3UPOBAHHBIX
TIOYB.

4. CocraBneHue
cOaJIaHCUPOBAHHOTO
MEHIO Ha JICHb (HEJIEIIO0)
B 3aBHCHMOCTH OT
COJICPIKAHUS XUMHYCCKUX
MakKpo 1
MHUKPOIJIEMEHTOB B
MPOJIYKTAX MATAHUS.

5. UccnenoBanue
Ka4yecTBa MUTHEBOW BOJIBI.
6. UccnenoBanue mpoO
BOJIOITPOBOJHOM BOJBI HA
peIMeT yCTpaHEeHUs
KECTKOCTH.

7. YcTpaHneHue
KECTKOCTH BOJBI B
CEIbCKOX035MCTBEHHOU
JIeSITeIbBHOCTH

Paznen 9.2. UccnenoBanue n XuMu4eCKUil aHaJIN3 0OBEKTOB TEXHOCH

epbl

OcHOBBI J1abOPaTOPHOM
MIPAKTUKHU B
npodeccuoHalIbHBIX
abopaTopHsIX

BrInmoaHaTs MOTHBIA [TUKIT
9KCIIEPUMEHTAJILHOTO UCCIIEA0OBAHUS C
cOOJTII0ICHUEM TPABIIT OE30TTACHOTO
oOpaleHus ¢ BeIecTBaMH
1a00pPaTOPHBIM 000PYIOBaHHEM

1. JJaboparopnas pabota
«OCHOBBI JTaOOPATOPHOU
MPAKTUKW.

2. TunoBble pacyeThl 1O
TEeMaTUKEe HKCIIEPUMEHTA.
3. 3agaun Ha BEIYHUCIIEHHE
CpeIHEro 3HaYCHUS
AKCIEPUMEHTAIbHBIX
JTAHHBIX, TOTPEIIHOCTH.
4. IlpencraBnenue
pe3ynbTaToOB
AKCIIEPUMEHTA B
pa3iandHoil popme
(Tabnuua, rpaduk, OTUET,
JOKJIaJ, Pe3eHTaIus).

XuUMHUUYECKUH aHAIIU3 TTPOO
TEXHUYECKOMN BOJIbI

HccnenoBaTh XUMHUYECKUHN COCTaB
po0 TEXHUIECKOU BOIBI

1. 3amauun Ha
oTpe/eNIeHne METAIJIOB,
HEOPraHUYECKUX
AHUOHOB U OPTaHUYECKUX
BEIIECTB B TEXHUIECKOMN
BOJIC Pa3HOTO




Ha3HAYCHMUSL.
2. IlpakTuko-
OpUEHTHPOBAaHHbBIE
TEOPETHUYECKHE 3aJaHHs
Ha COCTaB BOJIbI U
CIOCOOBI BBIPAKEHUS
KOHIICHTpalni 1
repecyeT KOHIEHTPALUN
(c ucnosp30BaHUEM
HOPMAaTHBHBIX
JIOKYMEHTOB).

3. 3aganane « XUMHUYECKUHA
COCTaB TEXHUYECKOU
BOJIBI, THIT BOJIBI U
CrocoObl ee
pUMEHEHUS (C
UCTIOJIb30BaHUEM
HOPMAaTHUBHBIX
JIOKYMEHTOB).

4. JTabopatopHas pabota
(Ha BBIOOD):

— Onpenenenue
XJIOPUJIOB METOJIOM
TUTPOBAHUS B
TEXHUYECKOH BOJIE;

— Onpenenenune
YKECTKOCTH TEXHUYECKOM
BOJIbl METOJIOM
TUTPOBAHUS

XUMUYECKUH KOHTPOJIb
KayecTBa BO3AyXa

HccnenoBath conepikaHue
YTJIEKHCIIOTO Ta3a B BO3AyXe

1. Tect o Teme
«XUMUYECKU COCTaB
aTMOC(epHOTo BO3AyXa U
BO3/yXa paboyeil 30HbD».
2. IlpakTtuko-
OPUEHTUPOBAHHBIE
3ajaHus] HA XUMUYECKHA
aHaJIN3 COCTaBa BO3AYyXa.
3. JTaboparopHas paboTta
«Onpenenenne
COJZIEpP’)KaHUS YTIIEKUCIIOTO
rasa B BO3yXe
MOMEILEHUs IKCIIpecC-
METOI0M»

XuMHUUYeCKUH aHaAIN3 POO
MAaTepUaoB CTPOUTEIIHLHO-
pecTaBpallOHHOM
JIEATEIIbHOCTU U Ju3aiHa

HccnenoBath mpoObl MaTepHaioB
CTPOUTENBHO-PECTAaBPALIMOHHON
JEATENIBHOCTH U TU3aiiHa

1. IIpakTuko-
OpUEHTHPOBAaHHbBIE
3aJ]aHus 10
XHUMUYECKOMY aHAIIU3y
npob MaTepuaoB




CTPOUTEIHHO-
pecTaBpalMOHHOU
IeITeIbHOCTH U JU3aiHa.
2. JJaboparopnas pabota
(1a BbIOOD):

— M3roToBienue Kpacok
(mo100p MUTMEHTOB U
CBSI3BIBAIOIINX BEIIECTB);
— HccnenoBanue cBOWMCTB
BSDKYIIIUX BEIIECTB Ha
puMepe THIca

Uccnenosanme 00bLEKTOB HccnenoBarh XUMHYECKUN COCTaB VYuebHo-

TexHochepsl 00BEKTOB TEXHOC(EPHI HAa IPUMEPE HCCIIEN0BATEIbCKUI
TEXHUYECKOH BOJBI U MAaTEPHAJIOB MIPOEKT B 00J1aCTH
CTPOUTEIBbHO-PECTABPALIMOHHOMN ucciaea0BaHusl O0BEKTOB
NeSTETFHOCTH U TU3aiiHa TEXHOC(EPHI.

Bo3MoxHBIE TEMBI
MIPOEKTOB:

1. Kontpons kadyecTBa
TEXHUYECKOH BOJIBI
Pa3HBIX BUOB B
COOTBETCTBHMU C
meToaukamu 1o I'OCT.
2. Co3nague
JIEKOPATUBHOM
MITYKATypPKH.

3. IIurMeHTEI B U3OEIUAX
W3 CTEKJIA.

4. UccnenoBadue
pa3pymapIIero ACHCTBUS
BO/IbI HA CTPOUTEIILHBIE
MaTepHuabl.

5. O1eHka coCTOSHUSA
BO3/lyXa paboueil 30HbI
crienpanucTa (TeXHOoJora,
CTPOMTEIIS U T.II., C
y4eToM 0051acTu
npodeccrnoHanbHO I
JESITEIbHOCTH) B
COOTBETCTBUH C
HOPMAaTUBHBIMHU
JIOKyMEHTaMu

1.2 CucrteMa KOHTPOJIA U OLICHKHU OCBOCHHS MPOrPaMMBbI y4eOHOM

AUCHUIINHBI
1.2.1. ®opMbI MPOMEKYTOUHOM arTecTauuu mo Y /|
Tabnuya 3
YyeOHast TUCUMILIMHA DopMbI IPOMEKYTOUYHOM aTTECTALNH

1

2




| 0O0/1.09 Xumus | Dx3amen |

1.2.2. Opranuzanus TEKyIIEro KOHTPOJS YCHEBAEMOCTH, IPOMEKYTOUYHON
aTTECTALMU 110 UTOTaM OCBOEHHS IPOrpaMMbl 00111€00pa30BaTeIbHON AUCIMILIMHBI
KoHTposib 1 o11eHKa pe3yabTaTOB 00Y4EHHUs OCYIIECTBIIAECTCS NIPENOJaBaTENIEM B
Ipolecce NPOBEJEHUs MPAKTUYECKUX 3aHATUN U JIaOOpaTOPHBIX pabOT, TECTUPOBAHMS,
a TaKXe BBIMOJHEHUS OOYYalOUMMUCS WHIUMBUIYAIbHBIX 3aJaHUl, HCCIIeTOBaHUMN
Pe3ynpTaThl 00y4eHHUs] ONpPEnemnsiioT, YTo O0ydaromuecs AOJKHbI 3HAaTh, TIOHUMATh U
JE€MOHCTPUPOBATH 10 3aBEPIICHUN U3YUYEHUS JUCIUIUIMHBI.

Jns popMupoBaHusi, KOHTPOJIE U OIEHKH pPE3YyJIbTaTOB OCBOCHHUSI Y4YEOHOM
JTUCIMIUIMHBI UCTOJIB3YETCSI CUCTEMA OLICHOYHBIX MEPONPUSATHM, MPEICTABISIONIAs
c000¥i KOMIUIEKC YYEOHBIX MEPONPUSTUIN, COTVIACOBAHHBIX C pe3yJbTaTaMu O0Yy4YEHUS U
chopmynmupoBanHbix ¢ ydetom DOI'OC COO (mpenMeTHbie pe3yabTaThl IO
muciuiuae) u GI'OC CIIO

2. 3ajaHus ISl KOHTPOJISI M OIIeHKH OCBOEHHSI MPOrpaMMbl Y4eOHOM
aucumInabIO01.09 Xumust

BxoaHoil KOHTPOJIb

BapuantNel

1. VkaxuTeps,coaepKaliTOIbKOKUCIOTHBICOKCH
ae1: A — NaO, CaO, PbOy, SiOy;

b-P»,03,Z2n0,Be0O,Cr,03; B —
SO3, P20s, N20O3, CO2; I' — K20,
Cu0, CO, FeO.

2. Kako#psinconepKUTaumbaMpoTEPHBIETHIPOKCH

a1 A — Sn(OH)2, Ba(OH)2, Fe(OH)s, NaOH;

b —-KOH,Ca(OH)2,Cu(OH)2, RbOH;
B — Mg(OH)2, Mn(OH), LiOH, NH4OH; I'-
AI(OH)3,Zn(0OH)2,Cr(OH)3,Pb(OH)z.

3. VkaxurenpasuibHoeHasBanuecomuFeOH(NO

3)2: A — ruzipokconutpar xkenesa (I);

b-runpokconutparxenesa (I11);
B—murunpokconutparxenesa(lll); I'—
auruapokconurpumkenesa (111).

4. TIpuseaurenpaBuibHOeHa3BaHueBemecTBaH S

O3 A — cepHUCTas KMCIIOTA;

b—cepnaskucnora;
B—cepoBogopoanaskuciora; I' —
oxcup cepsl (IV).

5. YKaXuTeMOJIeKyIpHYI0hopMyInyruapoopTodocharamartus:
A-MgHPO3; B-Mgs(POs)2; B-MgHPOy; ' —~Mg(H2PO4)..

BapuantNe2

1. KakolipsaacoaepKuTINIIbOCHOBHBIEOKCH
IIBI; A — Mny07, CrOs, SO, N2Os:



b-Na.,O, CuO,CrO,FeO; B-
S03,P205,K20,Cu20; T — ZnO,
SnO, SiO2, NO.
2. YKaXHTepsI,COoAePKAMUNTOIHEKOOTHOOCHOBHBICKHCIIO
te1: A — HF, HBr, HNO3, H3POy;
b — HI, HNO., HCIO4, CH3COOH;B—
H2CO3,H3PO3,H2S04,H2Cr207; T' — HPOs3,
H>S,HCIO, H2SiOa.
3. VkaxuTenpaBuibHOeHa3BaHHeCOMUNaN
O2: A — mutpar Harpus;
b—HutpuHaTpus;
B —amun Hatpus;
I'— HuTpUTHATpHA.
4. TlpusenurenpaBuibHOeHa3BaHueBemmecTBaNaHP
O4: A — runpokcodochar Harpus;
b-runpodochurnarpus;
B—muruapooprodocdar natpus;



I'-runpooprodocdarnarpus.

5. VKaXHUTEeMONEKYISIPHYIO()OPMYITYCEPOBOIOPOTHOUKUCIIOTHI:
A—H>S0s3; B—H-S; B —H2SO0q; I'—H2S,0s.

BapuantNe3

1. VKaxKuTepsiI,coAepKAUIUITIBAM(POTEPHBICOKCHIBL: A
— H20, Al,O3, Na0O, CaO;
b — P203, K20, Cu20, SO,; B—
Sn0,Zn0,Be0,Cr203; T" — Li2O, CO»,
NO2, BaO.
2. Kaxo#psiicoaep>KUTTOIBKOKHCIOPOICOACPKANTACKUCITIOTHI: A
— HF,H2Cr,07,HCI, CH3COOH;
B-HCIO,H3P0O3,HBr,H2S04; B — HI, HNO>,
HCIO4, H2S;
I'-HNOj3,HPO3, H,CO3,HMnO..
3. IpuseauTe npaBuibHOE HazBanue cosn Ba(HCO3)q:
A — ruapokapOoHat Oapus;
b-runpocunukar 6apus;
B—aurunpokapbonatdapus; I' —
JTUTHAPOCUITHKAT Oapus.
4. VkaxurenpasuiabHoeHaspanuesemectBaFeOHSOa: A
— ruapocyibdar xenesa (II1);
b — cynmedar rugpoxcosxenesa (II); B—
cynbdarrunpoxcoxeneza(lll); I'-
cynburrumpokcosxenesa(lll).

5. IlpuBenuTeMoneKyIapHyO(HOPMYITya30 TUCTOHKHCIOTHI:
A—HNO:3; B—HNO3; B —NH3; I' -N2Os.

BapuantNe4

1. VKaxuTepsiz,coaepKauiTOIbKOKHCIOTHRICOKCHIBL: A
— Na20, CaO, PbOz, SiOz;
b — SiOy, SOy, N2Os, Cl,O7; B—
Al203,Z2n0,BeO,Cr,03; I — CI20, CuO,
MgO, H20.
2. Kakoii psix conepKuT JINIIb MEIOYH:
A-NaOH,KOH,RbOH,LiOH;

b—-CsOH,Al(OH)s, Mg(OH)2,NH4OH;
B-Ba(OH)2,Fe(OH)s,Ca(OH)2,Cu(OH)2;
I'-Zn(OH)2,Cr(OH)2, Pb(OH)4, FrOH.

3. VkaxwutenpasuibHoeHasBanuecoanFez(S0s)s: A

— cynbout xenesa (I);

b—cynsdumxenesa(lll); B — cynbdar
xenes3a (II); I' — cynbdar xeneza (I11).

4. TIpuseaurenpabuibHoeHa3BanueBemecTBa(ZnOH)sPO4: A

— optodocdar rHKa;
b — tpuruapokcodocpar nnHka; B—
oprodocdarruapokconnnka; I' —
ruzipooprodocdar nuHKa.
5. YKaXuTeMOJEeKYIApHYIO()OpMYTyTruaApoCyabhaTaMarHus:

A-Mg(HSO3)2;6-Mg(HS)2; B —MgHSOyq; I'-Mg(HSO.)a.



2.1. 3amaHus A1 TeKylIIero KOHTPOJIst

Cucrembi3ajaHuiiBTECTOBOM (hopme

Ha3BanuereMsl

CTpOoeHNEaTOMOBXUMHUYECKUXAIIEMEHTOBUIIPUPOA
XUMHUYECKONUCBAZU

Pe3ynpraToOy4eHus

CocTaBisaTh XUMHYECKUE GOPMYIIbl COEAMHEHH B
COOTBETCTBUHCOCTENEHbIOOKUCICHUSI XUMUYECKUX
AIIEMEHTOB,UCXOISIN3BAJIEHTHOCTHH
PIIEKTPOOTPULIATEIBHOCTH

OO0IMEKOMIIETEHIIA N

OK1

Bapmuanrl.

1. Buempusuueckuiicmvlcinomepanepuooa:
A)noKa3bIBa€TKOINYECTBODIEKTPOHOBHABHCITHEMIHEPT€TUUECKOMYPOBHE; b)
MOKAa3bIBAET KOJIMYECTBO IHEPTETUUECKUX YPOBHEM;
B)cooTBeTcTBYETBaIEHTHOCTUAIIEMEHTA.

2. Bnobounvienoodepynnulnepuoouyeckoucucmemvbi8xo0sm.:
A) XUMUYECKHE IIEMEHTHI MaJIbIX TIEPUOJIOB;
b)xuMuueckrnesneMeHThIO OB IITUXITIEPUOIOB;

B)xumMudecknes ieMeHTHIMATTBIXHOOJTBIIUX TEPHOIOB.




3. AmomnultipaduyccyseruueHuem3apaoasopaseiasHouno0cpynne.
A)yBennuuBaeTcs; b)ymenbiaercs; B)uensmensercs.

4. DnemeHmapHasyacmuyasopaamoma, onpeoesiiouasne2o3apso:
A)HEUTpOH; b)npoton; B)anextpon.

5. Kakoexapaxmepceoucmesvicuiecookcuoaxumuieckozosnemenmaelo:
A)OCHOBHBI; B)amdorepublii; B)kucinoTHbIH.

6. Yempaznuuaromeanaopauzomonos:
A) 9MCJIOM MPOTOHOB U YUCJIOM HEHTPOHOB; b) urciiom npotoHoB;  B)unciom
HEUTPOHOB.

7. KakotianemenmnposensiemuaudoneesaproulpadceHHbleHeMemaiiuieckKue
CEOUCMBA:

A)KHUCIIOPOT; B)cepa; B)cenen.
8. KaxotianemenmnposensemnaudoneespKosuipadtCceHHbleMemaniuiecKkueceoucmea:
A)nutuii; b)pyouamii; B)kanuii.
9. Aopoamomacocmoumus:
A) IPOTOHOB U 3IEKTPOHOB; b) 31€eKTpOHOB U HEUTPOHOB; B)ueliTpoHoB u
IIPOTOHOB.

10.  KaxusmeHnaromcaceoucmeasneMeHmo88HympunepuooacyseiuyeHuemM3apad
sa0ep uUx amomos:
A)I1aBHO; b)ckaukooOpa3Ho; B)neusmenstorcs.

Bapuanrll.

1. KakuesnemenmapHuvleuacmuyvbléxo0amecocmasamomHo2oapa:
A) TOJIBKO IPOTOHBI
B)TOobKOHEUTPOHBI
C)IpOTOHBIMHEUTPOHBI
D)HeUTpOHBINAIEKTPOHBI

2. DKCnepumMeHmanbHO0OHAPYHCUNITEKMPOHBIBCOCMABEAMOMOBUOATUMHAZBAHUE
VUeHbIU-DUUK:

A)lx. TomconBkoH11e XIXB. B)

AK.Ileppen B XIX B.

C)CronuBXIXB.

D)3.PezepdopaXXa.

3. Maccy, pasmyro macce amoma 6000po0oa (NPUHAMOU 8 XumMuu 3a eOUHuYy), u 3apso
+1 umerom credyrowue s1emeHmapHvle Yacmuybl.

A) HEUTPOHBI

B)anextponst C)

HOHBI



D) npoTtoHsI

4. Ilpu nooaue 8b1COKO20 HANPANCEHUS HA DTIeKMPOObL 8 BaKyyMe OblLI0 OOHAPYHCEHO
A6NIeHUe, HA36aHHOe KamOOHbIMU Tyyamu. Kamoounvie 1yyu oka3anucsy:

A)IOTOKOMAJIEKTPOHOBOTAHOIAKKATOTY

B)noTokoMa351eKTpPOHOBOTKATOIAKAHOTY O

MTOTOKOM IPOTOHOB OT aHOJA K KaTOdy

D)noToKOMIIPOTOHOBOTKATOAAKAHOIY

5. Onpe@eﬂumettucxzoaﬂeKmPOHoeeamomeaiceﬂesa.'
A)26
B)30
C)56
D)55

6. Bocnogesoepnvixnpoyeccosnercumusmerenue:
A)4ncna’neKTpOHOBBATOME
B)uncnaneiitponoBssapearoma C)

Yuclia MPOTOHOB B SIIpe aToMa
D)macceiaroma

1. KakueuacmuyblHa3vl8aromcau3omonamu:
A)aTOMBI, UMEIOIMEO0AMHAKOBOCUUCIONMPOTOHOBUHEUTPOHOBBSIpE B)
aTOMBI, UMEIOIIME OJIMHAKOBBIN 3aps]l, HO PA3HYIO0 MacCy
C)aToMbICpa3HBIM3aAPAIOMSIPA, HOCOTMHAKOBOMMACCOM
D) pa3HOBHAHOCTH ATOMOB OJTHOTO M TOTO K€ AJIEMEHTA, UMEIOIIYIO0 PA3HOE YHCIIO
AIIEKTPOHOB

8. Tpumuii-smouzomon:
A) TuTaHa
B)Bonopona C)
XJIopa
D) remus

9. Dnexmporvt amomHoU 000104KU HAXOOSAMCSL HA HEKOMOPOM PACCMOSHUU OM S10pPa
amoma, Ho He NPUMALUBAIOMCAL K NOJIONCUMETILHO 3APANCEHHOMY 0Py, NOMOMY
ymo:

A)31EeKTPOHBIBATOMENOCTOSHHOABHKYTCABOKPYTSIIpa

B)anektponbl  BaToMeHenmeroToTpuuareibHoro3apsga  C)

AIIEKTPOHBI CHIIBHO YAaJ€HBI OT s/Ipa

D)zapsiasiapamensblie, yeM3apsiA3IeKTPOHOB

10. HucnosnekmpoHo8HaBHEUHEMIHEP2EeMULECKOMYPOBHEILEKIMPOHHOU
000]104KU amOMa 015 XUMUYECKUX IJIEMEHMO8 2JIABHbIX NOO2PYNN PABHO:
A)nomepypsnaBrabnuie MeHaeneesa
B)nomepynepuonasrabnuneMenaeneeBa
C)OoTHOCHUTEIbHOMATOMHONMACCEXUMHUYECKOT0IIEMEHTA



D)nomepyrpymnmsl

11.  MaxkcumanvroeuuciodneKmpoHO8HABMOPOMIHEPLEMULECKOMYPOBHES amoMe:
A)nBa

B)Bocems C)

YeThIPE

D)onun

12. BvibepumeseproeymaepoicoeHue:
A)deMMeHbIIIe3anacIHePTUUAICKTPOHA, TeMMEHBIIIETIOpa3MepaMero opouTab
B)demOounbie3anaciyHeprumdIeKTpOHa, TEMMEHbBIIIEIOpa3MepaMero opouTab
C)pazmepblopOuTanedIeKTPOHOBCBA3aHBICKOINYECTBOMAICKTPOHOBHA JTAHHOW OpOUTAIN
D)pazmepopOuTannHe3aBUCUTOTIHEPTUUIIECKTPOHA

13.  BwibepumeogasiemeHma,c8oticmeaKomopuvixopyoymnosmopsamcsi, eciu
KOHGhu2ypayuu ux GHeUHUX IHepeemudeckux ypoeHel.

A)2s?u3s%3p°

B)2s22p®u3s23p°C)

2521 25%2p°

D)1s%u 1st

14.  Bwibepumexumuueckuii 31emMeHm,KOmopbviii OMAULaemcs om OCmMaabHbIX No
XUMUYECKUM C8OUCMEAM (AKMUBHOCMU):

A)Ne5 B)

18 C)Ne2

D)Nel0

15. Amom  2nemenma  umeem  2JeKMPOHHYIO  KOHQUYPAYUIO  BHEUIHEe20
anepeemuyecko2o ypoeus 3st. Jlnsa nezo naubonee xapaxmeproe ceolicmeo:

A)OTIaBaTbUIIPUHUMATBAJICKTPOHBI B)

NPUHUMATH JIEKTPOHBI

C)Hen3MeHIThCTENEHbOKUCICHUBXUMUYECKUXPEAKITHSIX

D)oTnaBaTb31€KTPOHBI

16. Vkaorcumeneseprnoeymeaepoicoenue:
A)BIpeenaxoIHOUUTOMKETpyHIbI( BIJIaBHOMNIOATPYIIE)yMEHBIIAETCA pauyC aToMa
B) B npenenax ogHOW U TOM e TpyNIibl (B II1aBHOM MOATPYNIIE) YBEINUUBAOTCS
3apsiibl aTOMHBIX SIIEP
C) B npenenax 0JTHOM U TOH ke TPYNIbI (B TJIABHOW NOATPYIIE) YBEIUUUBAIOTCS
METAJUIMYECKHUE CBOICTBA 3JIEMEHTA



D)BripenenaxolHONUTOMKETpyIIbI(BITIABHOUIIOATPYIINE ) pACTETYUCIIO SHEPTETHUECKHUX
YPOBHEHN B aTOME

17.  Kaxk nasviearomes paouoakmusenwvie 1ydu, KOMopble He HeCym dJeKmpuiecKo2o
3apsoa:

A)berra-nmyun

B)xucnopoausriiras C)

raMMma-JIyqu

D)anbda-nyun

18. Haoonomp-nooypoenenemoncemnaxooumoscsi:
A)lasexTpoH
B)6snekTpoHoB
C)8 anekTpoHOB
D)231exTpona

19. Dremenmcnopsiokosvimuomepomls, umeem:
A)NIATEBHEITHUXDIEKTPOHOBBKOHpUTyparuu3s3p?
B)NATbBHEITHUXAICKTPOHOB BKOH(purypanuu3s®3p°
C)IATHBHENIHUXIIEKTPOHOBBKOHGUrypanun3s23p3
D)ATEBHEITHUXAIEKTPOHOBBKOHpUTyparun3s3p?

20. Kakyio munumanvnyto u makcumanvbiyio 6aienmHocms umeem cepa 8
XUMUYECKUX COeOUHEHUSX:
A) Il u VI
B)IVuVIC) II
ulVv
D) Iu I
Ha3zBanueremsl Kiraccuduxanys, HOMEHKIATypauCcTPOCHHE
HEOPraHNYECKUXBEILECTB
Pe3ynpraToOydeHus KnaccuduimpoBaTbHEOpraHUYECKUEBEIIECTBAB
COOTBETCTBUUCUXCTPOCHUEM
OOIMHMEeKOMIIETeHIINN OKO01
BapuantNel

1. VKaXuTEepsI,CONePKAIUNTOIEKOKMCIIOTHRIEOKCHIBI: A
—Naz0, Ca0, PbO,, SiO;
b—P203,Z2n0,Be0,Cr203; B — SO3,
P20s5, N203, CO2; T' — K20, CuO, CO,
FeO.
2. KakoipsacoaepKuTIUIIbaM(pOTEPHBIETUIAPOKCH BT A
— Sn(OH)2, Ba(OH)2, Fe(OH)3, NaOH;
b —KOH,Ca(OH)2,Cu(OH)2, RbOH;
B — Mg(OH)2, Mn(OH)., LiOH, NH4OH; I'—
AIl(OH)3,Zn(0OH)2,Cr(OH)3,Pb(OH)..
3. VkaxurenpasunbHoeHasanuecoauFeOH(NO3)q:



A — ruapoxconurpart xenesa (II); b—
ruapokconurpatkenesa(lll);
B—nuruapokconurpatrxenesa(lll); I'-
auruapokconutputkenesa (11).

4. TIpuBenurenpasuiabHoeHa3BanneBenectBaH,SO3: A

— CepHHCTAs KUCIIOTA;

b—cepHaskucnora;
B—cepoBonopoanaskuciora; I' — okcun

cepsl (IV).

5. VYxaxuteMoseKyIspHYyIGopMyInyruapoopTodocharamartus:
A-MgHPOs; b-Mg3(POs)2; B-MgHPOq;
BapuantNe2

1. Kako#psiacoaep KUTIUIIEOCHOBHBIEOKCHIBI: A
— Mn207, CrOgz, SO2, N20s;

b—NaxO, CuO,CrO,Fe0; B-
S0O3,P205,K20,Cu20; T' — Zn0O, SnO,
SiOy, NO.

2. VKaXHUTeps,COoAepKalMHTOIBKOO0IHOO CHOBHBIEKHCIOTHI: A
— HF, HBr, HNO3, H3POy;
b — HI, HNO3, HCIOs, CH3COOH;B—
H>CO3,H3P03,H2504,H2Cr207; T' — HPO3,
H,S,HCIO, H2SiOs.
3. VkaxurenpasuibHoeHa3BanuecomuNaNO2: A
— HUTpAT HATpUS;
b—auTpugHaTpus;
B —amun natpus;
I'— HuTpuTHATpHS.
4. TIpuBemutenpasuiabHOeHa3BanuesemectBaNa,HPO4: A
— ruapokcodocdar HaTpus;
b-runpodochurnarpus;
B—muruapooprodocdarnarpus; I' —
ruapooprodocdar HaTpusl.
5. YKaKXUTEeMOJIEKYISIPHYIO()OPMYITYCEPOBOJOPOTHOMKUCIOTHI:

' -Mg(H2POa)z.

A—H»S03; b—HS; B —H2S0q; I'—H2S20s.
Ha3zBanueremsl DU3UKO-XUMUYECKUECBONCTBAHEOPIraHUYECKUX
BEILICCTB
PesynpTaToOydeHus CoCTaBIISITh ypaBHEHUS XUMUUECKUX PEAKIIUNA HOHHOTO

MOHHOTO OOMEHA C yJacTHEM
HEOPraHMYECKUXBEIICCTB

00OMEHa C y4acTHEM HEOPTraHUYECKUX
BelecTB. COCTaBIAThYPAaBHEHUAXUMUYECKUX PEAKIINI

OOIMEeKOMIIETCHITUH OK01,0K02

1. KxaxomyknaccyneopeanuueckuxcoeounenutiomuocumcsaMg(OH),?

A. OCHOBHBICCOJIH

B. ocHOBHBIEOKCHIBI

C. ocHoBaHus

D. amdoTepHBIETHAPOKCUIBI




2. Kxaxomyknaccyneopeanuyeckuxcoeounenutiomuocumes P2Os?
A. KucIopomocoaepKaasKucIoTa

B. Heconeobpasyromuitokcua

C. KHCJIOTHBIHOKCHU]T

D. cpenssisiconb

3. Kaxosagopmynaoueuopoghocchamanampus?
A. Na3PO4

B. Na;HPO,

C. NaH,PO4

D. NaPO»

4. @opmynaxucromuozookcuoa,coomsemcmayouecoxuciomeHzPOq:
A. P2Os

B. P2Os

C. PH;

D. H3POs3

5. Kakoe coedunenue sensemcs npeocmasumenem KUCIOPOOOCOOEPHCAUSUX
Kucaom?

A. H,SO3

B. HCI

C. H.S

D. SO;

6. KaxoecoeounenuessnsiemcanpeocmasumenemMHepacmeopuMblX OCHOBAHULL?
A.KOH
B. NaOH



C. Fe(OH)z
D. NH;OH

[. Ykaosicumepsocoeounenutl, cooepicamutimoibKopacmeopumMble 0CHOBAHUSL:
A. KOH,Ca(OH),, NaOH

B. KOH,Fe(OH),,Fe(OH)3

C. Zn(OH),,KOH,Ca(OH);

D. NaOH,KOH,Ba(OH);

8. OnpeoenumemuncoruKHSO4:
A. cpenusis

B. ocuéBHas

C. cMemanHas

D. kucnas

9. Onpeoerumemuncoru(CUOH),COs:
A. cpennsis

B. ocHOBHas

C. cmemanHas

D. kucnas

10. Vkaoicumepso,codeparcauutimonbKOKUCIOMHbLEOKCUODL:
A. Na,0O, Ca0,CO;

B. SO,,Cu0,CrO3

C. Mn207,CuO, CrO;

D. SO3,C0O,,P205

11. KxaxotiepynneoxcuoogomuocumcaBaO:
A. HecosleoOpasyroIue

B. amdorepHbIe

C. ocHOBHBIE

D. kucinotHele

12. C rkaxum uz nepevucienuvix gewjecmas 6yoem 63aumooeticmeosams 2UOPOKCUO
Kanus:

A. Na,O

B. SO3

C. Ca(OH);

D. NaCl

13. KakoeusgewecmsenpupacmeopeHuusso0eoopasyemkuciomy:
A. NaCl

B. CaO

C. SO3

D. NHs

14. Cpa3zbasnennoucepHouKUCIOMOUMOIHCEMB3AUMOOCUICMBOBAMD:
A. Ag
B. Fe
C.Cu



D. Pt

15. Eokue wénouu obnaoarom ceoticmeom paspywiames pacmumenvHvle U
arcusommuvie mxkanu. Takumu ceolvicmeamu He obnaoaem:
A. NaOH
B. KOH
C. LiOH
D. Cu(OH);

16. Cpacmeopomeudpokcudakaniusaszaumooeiucmayem:

A. Ag
B. Cu
C. Fe
D. Al

17.  IlpumepmuyueckompasnoriceHUUKAKOUUZYKAZAHHBIXCONEU0OPA3yemcsi00H08pe
MEHHO OCHOBHOU U KUCIOMHBI OKCUObL:
A. CaCO3
B. NHsNO;
C. NaNO3
D. KCIO3

18. Kaxoeusykazannvixc8oucmeasuaemcaxapaKxmepHoiMOis800HbIX
pacmeopos8 KUCIOm:

A. OKpammBarTPACTBOPHIMETHIOBOTOOPAHKEBOTOBXKEITHIIIBET

B. okpammBaroTpacTBOpIaKMyCaBKPACHBINLIBET

C. okpamuBaroTpacTBopheHoapTaIenHaBMaInHOBBIMI[BET

D. okpaimmnBaroTpacTBOPIAKMYyCaBCUHUI I[BET

19. Kakuenapvicoedunenutinemocympeacuposamovmerncoycodoll.
A. CaOuH;0O

B. Na,O u SO3

C. CO.uS0O;

D. MgOI/I CO;

20. Braxomu3znpueeoEéHHbIXYpasHeHUUPeakyutioopasyemcsacoibuéo00poo.
A. Zn+ HSO4—

B. KOH+HCI—

C. CaO+HNO3;—

D. Ca+H,0—
Ha3BanuereMsl XuMHUUEeCKUaHATU3ITPOOBOIBI
Pe3ynpraToOydueHUs M ccrnenoBaTbXUMUYECKUMCOCTaBIPOOBOIBI
OOIMEeKOMIIETCHITUHN OK01,0K02,0K07,IT1K2.7

1. CamoepacnpocTpaHeHHOEBEIIECTBOHA3EMIIE: a)
MIECOK;
0)rnuHa;



B)BOJIA;
T')KUCIIOPOJ

2. ©opMynaBOJBI:
a) NOO)
H20
B)H203 r)
HO2

3. OTHOCHUTETBHASIMOJICKYJIIPHASIMACCA0THOUMOJICKYIIBIBOIBI: a)
18

0)18r/mMonb

B)18r

)32

4, XuMHUeCKasiCBA3bBMOJICKYJIEBO/IBI:
A) uoHHas
0)
KOB.TIOJIAPHASIB)KOB.H
€MNoJISIpHAs T)
BOJAOpPOAHAs

5. TemniepaTypakuneHUsIBObI:
a) 0°Co)
4°Cg)100°
Cr)200°C

6. KakoBBIOCHOBHBIECBOMCTBAYBO/IBI:
a)IPO3pPaYHOCTh,COJICHOCTH;
0)HETIOCTOSTHCTBO(OPMBI, TEKYIECTh; B)
OeCIIBETHOCTh; MYTHOCTb.

7. Uronpoucxoautcoaoitnpuremieparypeanxe0°C? a)
3aKUTIAET;

0)0CTaeTCABKUIKOMCOCTOSIHIH; B)

3aMep3aer.

8. UronpouncxoauTcBOAOMIIPH3aMep3aHun? a)
pacuiupsieTcs,

0)CcoKMMaeTCs;

B)OCTaeTCA0E€3U3MEHEHHU .

9. IMokakoWmpUINHEICTHETOHET? Q)
TOHKUI;
0)yierde BOMbI,



B)IIPO3PAYHBIH. T)
KPAaCUBBIU.

10. ConepxaHueBOI0POIaBBOIE:

a)89%

0)2%

B) 11%

1)20%
Ha3zBanueremsl XUMHYECKHIHKOHTPOIbKaUECTBAPOTYKTOBITUTAHYS
Pe3ynbraToOydeHHSI HccnenoBaTbXUMHUYECKUICOCTABIPOTYKTOB

MATAHUS

OO0IMEeKOMIIC TCHIINT OK01,0K02,0K07,I1K2.7

1. PeaxyuseuopoauzaxapakxmepHaons:
a))KUPOB; 0)anpJeruoB;, B)COUPTOB; TI')apOMATHUYECKUXYTIJIEBOJOPOJIOB.

2. Peakyus«cepebpsano203epraiarxapakmepHaois.
a)(pyKTO3HI; O)raroKO3bl;  B)Kpaxmana; TI)IEJUTIOJIO3HI.

3. BnepsuunoticmpykmypemonexkyioeikaocmamcuamMuHoKUCIOmMcoeOUHe bl
MexHcdy coboll noCcpeocmaom ciedyrouiell XUMULeCKol C8A3U.

a)aucynbdumaHas; 0)BOJIOpPOJIHAS, B)NENTUIHAS, T )AOHHASI.

4. Ilpueuoponuzebenkaobpazyiomcsi.
a)aMHHOKHUCIIOTHI; 0)Kkpaxmalr, B)IEIUIIOJIO3a; T)caxaposa.

5. IIpoyeccrheobpamumozoceepmuvl8aHUAOEIKOBHA3bIBACTICSL:
a)TOJIMKOH/ICHCAITHS; O)monuMepu3anys; B)ACHATYpalus; I )THOpUIU3AIINSL.

6. Bmopuunascmpykmypabeakaodycilo8ieHacessbio:
a)MOHHOM; 0)KOBAJIGHTHOW; B)BOJOPOJHOM; T )IIETITUIHOM.

7. KoHeuHbiMnpooyKkmomeuopoiu3aKpaxmaniaseiiemcs:
a)caxaposa; 0)riIroK03a;  B)IEJUIIONIO3a; T')3ITAHO.

8. berkusomauuueomyeieso008.

a)TUIPOJIU3YIOTCSJ0AMUHOB; 0)HEOKHUCISAIOTCAKUCIOPOIOM;
B) HE PEarupyroT C a30THON KHUCIIOTOM; T')COJIEpKATBCBOEMCOCTABEATOMBbI
azora.

9. BepHulnucnedyouwuecyircoeHusoKayecmeeHHbIXpeakyuaxHaoenku.
A)CconaMUCBUHIIA0EIKHIAI0TOPAHKEBOCOKPAIIBAHHUE.
b)IIpuneiicTBUNa30 THOMKHUCIOTHIHAOEIOKITOSBIIICTCSIKENTOCOKPAIIBAHHE.



a)BEpHOTOJIBKO A;0)BepHO TOIbKODB;B)BepHBIOOACYKAEHUS ;T )00aCyKICHHUSI HEBEPHBI.

10. BepnuvinucnedyrowuecysrcoeHusooyene00ax.
A)KnonucaxapugaMoTHOCATCSIEIUTION03auKpaxMal. b)
I'mroko03a TUHIIMYHBIN NIPEICTABUTEND ITEKCO3.
a)BEpHOTOJIBKO A;0)BEpHOTOJILKO b;B)BepHBI00A CYXKIEHUS;T)00a CYKICHUS
HEBCPHBI.

Ha3zBanueremsl XUMHYECKUIaHATU3IPOOTOUYBI
Pe3ynbraToOydeHus VccnenoBaTbXMMHUYECKUICOCTABIPOOTIOYBBI
OOIMEeKOMIIC TCHIIN T OK01,0K02,0K07,I1K2.7

1. KaxoiigpakmopyuumuleaemcanpupazmeuieHuuUnpeonpuUamuiino
npou3600cmey KaauiHvlx yooopenuu?
1) TpymoBo#
2) ChIpBEBOM
3) sHepreTUUECKUi
4) BOJIHBIN
2. Bkaxomus3zzopoooenpouszeooameocgopuvieyooopenusn?
1) Kupos
2) Mocksa
3) BockpeceHck
4) Ypa
3. KakoiieuonpooyKuuuxumuuecKounpomMvlulieHHOCIMURPOU3800mMHA
MemanaypeuuecKkux komounamax?
1) dochopubieynoOpeHus
2) a30THBICYI00pEHUS
3) KaIMHHbBIEYJ00PEeHNs
4) XUMHUYECKOEBOJIOKHO
4. Ykasicumeuenmpnpou3800cmeaKkaIuiiHblXy000peHuil.
1) Bepesnuku
2) CanaBar
3) Uepenosen
4) AnaTuThl
5. Ykascumezopo0,6K0OmMopoMumeemcanpou3800Cme0a3onmHbIXy000peHull Ha
OmMX00ax MemailypuiecKko2o Komounama.
1) Mocksa
2) HoBoMoOCKOBCK
3) Uepenosen
4) BockpeceHck
6. Umoaenaemcacolpbemonanpous800Ccnmeaa3omHuviXyooopenui?
1) amatutsI
2) U3BECTHSK
3) npupoaHbIHTa3



4) xay4yk

. YUmosaenaemcaculpbemonanpou3e00cmaeadocgopuvixyooopenui?
1) u3BECTHSK

2) Kene3Haspyna

3) He(Th

4) amaTuThl

8. 3aso0vinonpousz600cmeyazomHuvlXy0oopeHuipazImMeniaomca:
1) BpaiioHax100b1anHEPTH

2) BpaiioHaxX100bIYMTa3a

3) yMarucTpaibHbIXIa30POBOIOB

4) BIICHTPAXTSHKEIOTOMAIIMHOCTPOCHUS

9. Yemanoeumecoomeemcmeusn:

Bunynobpennit [{enTpipon3BoICTBA
1)DochopHbie A.ConnkaMck
2)A30THbBIE b.YBapoBo
3)Kanuitabie B.HeBuHHOMBICCK

10. Kakue 0sa ux nepeuucienHpIx 20p0008 AGAAIOMCA UEHMPAMU
nPOU3600CHMEAMUHEPANILHBIXYO000peHUIl? 3anuiumesmaoauuy yugpovt,noo
KOmopsiMu YKa3ausl 3mu 20pooa.

1) Cankr-IleTepOypr
2) ConmukaMck

3) HeBMHHOMBICCK
4) Ypa

5) Bapuayn

11.  BrakuxoeyxusnepeuucieHHvixpe2uonosPoccuugynkyuonupyrom
KpynHble RPeOnpusamus no npou3e00cmey MUHePaIbHulX y0oopenui?
3anuwiume ¢ madauyy yuppol, n00 KOMOPHLIMU YKA3ZAHBL IMU PECUOHDBL.
1) PecrryOmuka/larectan
2) PecniyonukabypsiTust
3) Bomnorojickasio0iacth
4) SIpocnaBckaso0IacTh
5) INepmckuiikpaii



IIpakTnyeckue3ajaHuIU3a1auH

1.OCHOBBICTPOEHUSIBEIECTBA-32]aUHACOCTABICHUEXUMUYECKUX(DOPMYIT

JIBYXaTOMHBIX COEMHEHUN (OKCUAOB, CYyIb(PUI0B, TUAPUJIOB U T.IL.).

ﬂaﬁm€HCI3661HZ/I}ZC]Z€()V}0ZMMMCOeaMHeHM}ZM .

L|20M no AII3Cr2832nHgAg4SiCagNZCOz,CaOP205CCI4NaBrFeS MgH2 A|4C3 K3P
Mn02 F6203 Clzo KCI Mng CrS CaHz SiH4K4C

CasP2Na,OCuON203Mn,0O7LIFPClsHgBr Ag.SCuS HCINasSiAINLisP



CI’203A8205NOszOgB&ClzPBrgMnSPH3 LiHB&zCA|4Si3Na3PN20 S|02 MgO CI’FQ
K>S CH,4 PbO Au,03 NH3CaS N»Os HgO AlP

CoctaBbTe(hOpMYIBINTOHA3BAHUSIM:

1. Hurpunkanus

2. CunurmaMaraus
3. T'unpungamoMuHus
4. Cynsdpuacsunma(ll)
5. bpomuaimnHka

6. Oxcuayrnepoaa(ll)
7. Oxcuaxiopa(V)

8. Oxcuabapus

©

dochumxenesa(lll)
10. Kapbuamaruawst
11.T'unpunkanus

12. CynbduaanroMuHus
13. Moguameu(l)

14. Cynpduaprytu(ll)
15. Oxcuaxmopa(lll)

16. Oxcunacpunmna(lV)
17.OxcuamuHka

18. Cunmnimakaneus
19. M'uapunbapus

20. Cynspumxene3za(Ill)

21.Oxcupnazora(ll)

1. KapOunnurtus

2. Oxcuadocdopa(lll)
3. ®ropuamenu(ll)

4. Oxcuucepedpa

5. IN'uppuanurus

6. Cynbduamemu(l)

7. Hutpuanarpus

8. Moauncepebdpa

9. Oxcuaxpoma(ll)
10. Okxcupgaszora(V)
11.Tunpuanatpus

12. Xnopuaxpoma(lll)
13. Oxcunkanus

14. Oxcunmbiibsika(l11)
15. Cynpduanmnka

16. Dochuamen(ll)

17. Oxcumxene3za(ll)

18. bpomuamapranma(ll)
19. Cynpdunnurus

20. Dochuacepedpa

21. dropumxenesa(ll)



22. OKCUIAIIFIOMAHUS 22. Oxcuxpoma(VI)

23. Xnopumxkenesza(ll) 23. Hutpumaymarus
24, Hutpunbapus 24. Cynbhuamaraus
25. OxcuapryTu(l) 25. Oxcuamenu(l)
26. Oxcuncypombi(V) 26. Xmopuaptytu(ll)

2. X¥MMHYEeCKUEepeaKIuu

1.1.3ajaun  Ha COCTaBIICHUE YPABHEHHUI pEaKUM: COEIMHEHUS, 3aMELICHUS,
pa3noKeHus, 0OMeHa U peakinil ¢ yyacTHeM KOMIUIEKCHBIX COSAMHEHHH (Ha mpumepe
TUIPOKCOKOMIUIEKCOB aJIOMMHMSI M IIMHKA); OKHUCJIHMTENIbHO- BOCCTAHOBUTEIBHBIX
peakiuii C HUCHOJB30BAaHUMEM METOJla DJJIEKTPOHHOro OajaHca, C ydacTHEM

KOMIIJIICKCHBIX COG)II/IHGHI/Iﬁ (Ha MpuUMEpPEC TMAPOKCOKOMIIJICKCOB aJIOMUHUA U III/IHKa)

2.1 Peaxuueii 3aMernieHus ABIsSETCA
a) TOpEeHHUE BOJIOPOia B KUCIIOPO/IE;
0)BoccranoBineHueokcuaameu(Il)Bomopoaom;
B)B3aMMOICHCTBUETUIPOKCUIAKATUICCEPHONKUCIIOTOM; r)
TepMUYecKas AeTuaApaTaius THAPOKCHIA ITUHKA.
2.2 Peakuus,ypaBHEHHEKOTOPOU

Ca0O+C0O2=CaCO0Ogz,Ha3bIBacTCApEAKIINCH
1) COCJIMHECHUA;2) pazyioxeHus;3) obmMmeHa;4) 3aMeIlCHUS.
B3aumMonencTBUETHAPOKCUIAKATBIUASICCOISIHOMKHACIOTOM -3 TOPEAKIUA
1) coeaunenus;2)pasnokenus;3)ooMeHa;4)3aMenCHHUs
VKaxuTe peakuuo, KOTopas sIBJISETCS pPEeaKUUel pa3IoKEHUsS U UIET C U3MEHEHUEM

CTCIICHH OKUCJICHMA .

a) Cu(OH)z = CuO + H,0; B)ZKN03=2KN02+02;
6)CuO+H2=Cu+H20; r)CaCO3=Ca0+CO;
HanumnrepeakuunykaxuTe TUIIPEAKIUU:

a) pa30KEHUS YT OIbHONKHUCIIOTHI; B)pa3NoKEHUATUIPOKCHIA
menu(Il);

0)moTy4eHuIaMMHUaKau3MPOCTHIXBEIIECTB; T)

B3aHMOJICMCTBHUE a30Ta ¢ KuciaopoaomHanmumumre

pPEeaKIMU YKAXKUTE TUI PEAKIUU:

a) JKeJIE30MHU CEPON; B)okcupomoapusinokcugomcepoi(1V); 0)
OapurieMu CepHOI KUCIOTOMH; r) okcuza cepsl (IV) u kucnoponiom;



2.4  VYpaBHalTe peakuWd METOJOM DJIEKTpOHHOro ©OamaHca. PaccraBbTe

KO3 (pPpuImeHThI

HI+ H,SO4— 1>+ H,S+H,0

H,SO, + Cu,O — CuSO4 + SO, + H,O

HN03+F€O—>FC(N03)3+NO+H20

KNO; + Al + KOH + H,0 — NH3 + K[AI(OH),] SO, +

KMnO4 + HO — K»SO4 + MnSOy4 +

HQSO4SOQ+KQCI’207+HzSO4—>Kst4+Cr2(SO4)3+Hzo
2.2 3a7auu Ha pacyeT KOJIMYECTBEHHBIX XapaKTEPUCTUK MPOAYKTA PEAKIINU
COCJIMHEHU S, MaCCOBOM MJIM OOBEMHOM JI0IM BBIXOJa MPOAYKTa PEAKIIUU
COCIMHEHUS OT TEOPETUUYECKH BO3MOYKHOTO; 00hEMHBIX OTHOIIICHUH Ta30B;
KOJIMYECTBEHHBIX XapaKTEPUCTUK UCXOIHBIX BEIIECTB U MPOJAYKTOB PEAKIINH;
Macchl (00beM, KOJIMUECTBO BEIIECTBA) MPOAYKTA PEAKIIMH, €CJIU OJTHO U3BEIICCTB
JIaHO B BUJIE PACTBOPA C OIMPEICIICHHOW MAaCCOBOW J0JIEM PACTBOPEHHOIO

BCIICCTBA.

Nel. Ilpu B3auMojeilcTBUM HaTpusi KojJudecTBOM BemiectBa 0, 5 mMoib C BOJOMU
NoJy4dusu Bojopod o0bémMoM 4,2 1 (H. y.). BblunciauTe mnpakTUYECKUl BBIXOA
raza(%).

Ne2 MeTammnuecKuiXpoMIoy4ar0oTBOCCTAHOBIEHUEMETOOKCH/ 1A
Cr,OzMeraminueckuM  amoMUHNEM. Bbluuciaure maccy Xpoma, KOTOPBIA MOMKHO
MOJYYUTh MPU BOCCTAHOBJIEHHUM €r0 OKCHUJa Maccod 228 T, eciu NpaKTUYECKUH
BBIXOJT XpoMa cocTaBisieT 95 %.

Ne3. Omnpenenute, kakas mMacca MEIM BCTYIIUT B PEAKLUUIO C KOHLIEHTPHUPOBAHHOM
CEpHOM KHUCIIOTOM 115 mosryueHust okcuaa cepsl (IV) o6bémom 3 11 (H.y.), €ciiu BBIXO
okcupa cepsl (IV) cocraBisget 90%.

Ne4 . KpacTBOpy,conepxanieMyxiopuakaibiusiMaccoii4, | r,mpunuaupacTBop,
compepxkamuii  pocdar HaTpms maccoit 4,1 r. Onpeaenure Maccy IOJIYYSHHOTO
ocaJiKa, €Clii BBIXO/I MPOAYKTa pEaKLUUH cOoCcTaBisieT 88 %.

2.3 3agaHus HAa COCTABJICHHUE MOJICKYJISIPHBIX U HOHHBIX PEAKIIUN C
Y4aCTHEM OKCHUJOB, KHCJIOT, OCHOBAHUH U COJIEH, HOHHBIX PEAKIIMN THIPOJIN3a

COJ'IGfI, YCTAaHOBJICHUC U3MCHCHUSA KHUCJIIOTHOCTHU CPCAbI.

Kakue wm3 comeii RbCIl, Cr(SOas)s, Ni(NOsz)2, Na SOsmoasepraiorcs ruapoan3y?
CocTaBbTe HMOHHO-MOJICKYJISIPHBIE M MOJICKYJISIPHBIC ypaBHEHHS THIPOJIH3a
cootBeTcTBYIOMUX cojieii. Kakoe 3mauenue pH ( > 7 <) uMeT pacTBOPBI ATHX
conen?

HanummrenoiHoencokpaneHHOECypaBHEHUAPEAKITHN:



KOH(p)+HCl(p)=KCl(p)+H20(mn)
CaO(okcun)+2HNO3(p)=Ca(NOs)2(p)+H20(mma) Mg(OH), (1)
+ H2SO04 (p) = MgSOu(p) + 2H20 (Ma) CuCl; (p) + 2KOH (p) =
2KCl(p) + Cu(OH)2| Al2(SO4)s (p) + 3BaClz (p) = 3BaSOa] +
2AICI5(p) K3S + 2HCI = 2KCI + H,S7
Na2C03+2HN03:2NaN03+H20+C02T Mg + H,SO4 =

MgSO4 + HZT

3.1.

3. CTpoeHHeHCBOICTBAHEOPTraHUYECKUXBEIEeCTB

(coenuHeHus) B MOJIEKYyJe (CMeCH).
BapuanTt 1. BeruuciauTh MaccoByio 1010 a30Ta B HUTpATE KaJbIUs
(Ca(NOs3),Bapuant2:Beraucnurecoaepxanuekuciopoaasnepmanranatekanus(KMnO
4) BapuanT 3: Beraucnute conepkanue cepbl B Munepane nupute (FeS»)
Bapuant4:BerurciutemaccoBytoaoiocepedpaBokcuecepedpa(Ag20)

Bbll'll/lCaTBOT).IeJ'lI)HOOKCI/I}_ILI,OCHOBaHl/Iﬂ,Kl/ICJIOTbIHCOJIﬂ.I[aTbHa3BaHHfl.

3alaunHapacyeTMacCOBOMA0IM(MACCHl) XUMUYECKOT03JIEMEHTA

3.2 HpaKTI/I‘-IeCKI/IGBa,I[aHI/IfIHOKJIaCCI/I(l)I/IKaHI/II/I,HOMGHKJ’I&TYPGI/IXI/IMI/I‘ICCKI/IM

(1)OpMy.HaM HCOPTaHNYCCKHX BCIICCTB PA3JIMYHBIX KJIACCOB.

A b B r i E K 3 1

1 Na,O NaOH [CO; SOz MgO HNO3 Ba(OH). |cO MnO
2 SiO; ZnO HsPO4 AQ.0 N2O3 CrOs MnO HF H,SiOs3
3 H2S0. CO; Ca(OH), [BeO LiOH CrO Mn20s SOs SiO;

4 Al,O3 BaO MgCO; CU(OH)z Zn0O Cr,03 HMnNO4 Ca(OH)z K3PO,4
5 NO HNOz  |MnO NO: HCI H2S04 NO: FeO P20s

(4] rI\/IgSO4 SO, Cl,.O5 H,SiO3 A|(N03)3 CO NO AL,O3 BaO

7 FeO K2COs3  [Fe203 Hg(NOs). [CaO Ba(OH). |Ag:SOs  |PbSOs  [AgOH

COCTaBI/ITB(bOpMYJ'IBIBLICHII/IXOKCI/II[OBBJ'IeMeHTOBCHOpHI[KOBI)IM HOMCPOM:

1)14,34,41

2) 75, 16,

3) 33, 50,40

4) 6,35,24

5) 21, 25,32
CocCTaBUTHMOJIEKYIISIPHBIC(OPMYIBIOKCHIOB, TOAHCAThXapAKTEPOKCHUIal COCTABUTH
(opMyITy COOTBETCTBYIOILIETO THAPOKCHIA

1) azoracoctencHprookucienus+1,+2,+3,+5

2) xJ10pacocTeneHblooKucIeHus+1,+3,+5,+7

3) MapraHacoCTeneHbIOOKKUCIeHusI+2,+3,+4,+7



BBIHI/ICaTBOTI[CJ'IBHO6e3p8,3J'II/I‘-IHBIC,OCHOBHBIG,KI/ICJIOTHBIGI/IaM(l)OTepHBIC OKCHBI:

A b B r i E K 3 17
1 Na:O |CaO CO, SO3 MgO N2O;  [BaO CO MnO;
2 SiO;  |ZnO P20s IAQ.0 N2O3 CrOs MnO MnO> NO
3 SO,  [CO; CaO BeO Li:O CrO Mn;Oz |SO;3 SiO;
4 Al,O03 |BaO SeO; CuO ZnO Cr,0;  |[MnO; [CaO CrOs
5 NO N20s MnO NO; Na,O SO;3 NO; FeO P20s
6 MgO [SO2 Cl,0s SiO; AlO3 CO NO AL,O; BaO
7 FeO SO3 Fe.03 HgO CaO BaO AQ.0 SO; PbO
BrinucatbHEepacTBOPUMBICOCHOBAHUAUINENOYM. JlaTbHA3BaHUS.
A b B r |11 E DK 3 1
1 Na,SO;  |NaOH CO; SO3 Mg(OH), [HNO; Ba(OH) [CO Cu(OH)
2 0
2 CsOH Cu(OH), [H3PO,  |NaOH N20O3 Cr(OH). MnO KOH H.SiOs
3 H>SO, CO; Ca(OH) |BeO LiOH CrO Sr(OH).  |SOs Sr(OH).
2
4 AlLOs Ba(OH), [MgCO. [Cu(OH); ZnO Cr.03 HMnO, |Ca(OH); K3POq4
5 LiOH HNO3 Mn(OH |NaOH HCI CsOH Fe(OH). |FeO P20s
)2
6 MgSOs  [SO2 LiOH H,SiOs AI(NOs);  |CO NaOH AL203 BaO
7 Cu(OH), [K:COs Fe,Os3 Hg(NO3), [Ca(OH), Ba(OH); Ag,SOs  |Ba(OH) KOH

3.3 HpaKTI/I‘-IGCKI/I€3aI[aHI/I}IHaOHpCI[CJ'IeHI/IGXI/IMI/ILIGCKOfIaKTPIBHOCTI/IBGHIGCTBB

3aBUCHMMOCTH BH A XHMHUYECKOHN CBSI3U U TUIIA KpI/ICTaJIJII/I‘IGCKOﬁ PCUICTKH.

PaCHpG,I[GJII/ITLI[aHHBICBCH_IGCTBaBTaﬁHI/IHYCOFH&CHOHXTHHYXHMH‘{GCKOI;'I CBA3MH.

Monnasa
CBS3b

KosanenTHas

MOJIsIpHAs

KoBaneuTHas
HETIOJIsipHas

MeTajuinueckas

MgC|2, H,,CO,,Naly, HF,A|,ZI’]O, Fe,Br,,CasN>,0,,S0s3, HBF,A|253,

CuSn(cnaB)

[Ipon3BeIUTECOOTBETCTBUE:

Buapicesasu BemecTa

1. KoBaneHTHassHENIOJISIpHAS A)XITOpUAKaTbLIUS

2.KoBasieHTHasiosipHast b)Dtop

3.Monnas B)L{unk

4. Metannuueckas [') AMMmuak

S.Bonoponnas J])AuietriieH
E)Okcunbapus

3.4 3amanuis Ha COCTaBIIEHUE YPABHCHH XUMUYECKUX PEAKIUHN C yHACTHEM
MPOCTBIX U CIO0KHBIX HEOPTAHUYECKUX BEIIECTB: OKCHIOB METAJLIOB, HEMETAJLJIOB
1 aM(OTEPHBIX JIEMEHTOB; HEOPTAHUYECKUX KUCJIOT, OCHOBAaHUM 1 aM(DOTEPHBIX
TUAPOKCHIOB,HEOPTaHUUECKUXCOJIEN, XapaKTEPU3YIOIINXUXCBOMCTBAN



CIOCOOBI MOTYYEHUS.
3aKOHYHTEYPaBHEHUAPECAKIIU:

Na20+H2S(u30)—
MgO(u306) + HCI —

BaO + SiO2 (t)— K20

+ Zn0O (t)— Fe203 + C
(t)—CaO + 2H2 (t)—
4FeO + 02 (t)—
6NH40H+P205—
2KOH(1B)+Zn(OH)2(t)—» KOH
+ AI(OH)3 —
3NaOH(xonm)+Fe(OH)3—
2NaOH(tB) + AI1203 (t)—
6NaOH+AI203+3H20—
Ba(OH)2 + Ba(HCO3)2 —
2KOH + 2NaHCO3 —
2NaOH+2NH4HS—
2Al+2KOH+6H20—

Zn + 2NaOH(tB) (t)— CI2
+ Ca(OH)2 —
H2S04+Mg(OH)2—
2HCI+CuO—

2HCI + Be(OH)2 —
H3PO4()+Zn(OH)2— HCI
+ AI(OH)3 — H2S04 +
7/n0O —

HCI+AgNO3—

4, KuHEeTHYeCKHENTEPMOAMHAMNYECKHUE3AKOHOMEPHOCTUIIPOTEKAHUS
XHMHUYECKUX peakuui

3a1aynHAPACUETHITETNIOBBIXA(DPEKTOBXUMUYECKUXPEAKITUHNOTIPEICTICHUE THIIA
peaknuu (110 TerIoBoMy 3 (PEKTy: 9K30-U IHAOTEPMHUIECKUE).

1.BeruucnureMaccypasnoxusiierocsimena(CaCO3),ecnnn3BecTHO,YTOHAETO
pasnoxenue 3arpayeHo 1570 kJlx.
2. ITo Tepmoxumuyeckomy ypaBHenuto peakiuu H2 + CI2 = 2HCI + 184 kJ[x
OMpeIeNIUTE,CKOJIbKOTENIOTHIBBIICTUTCSA MPUCTOPAHUU4TPaMMOBBOI0PO/1aB
XJIOpE.
3.IIpucxurannn48rpaMmmMoBMeETaHABBIAEANI0CH267 6K /[)kTemiorsl. Haitogure
ternoBoi a¢ ekt peakiuu ( Q ). YpaBHeHUE peaKIUu:

CH4+202= CO2+2H20+Q



4 Haiitu TerioBoi 3 PeKT peakuuu, eciu npu cropaiuu 3,5 rpaMMoB a30Ta

nornotunock45,2x/>remnotel. I Ipucropanun a3otTao0pa3yeTcsioKCcH1a30Ta
(IN-NO

5. TepMoXuMHUYECKOEypaBHEHUECTOPAHUSIMETAHA!
CH4+202=C0O2+2H20+802xIx
KakoekonnyecTBOTEIIOThIBBLAEIUTCATIpUCTOpaHnn20rmMerana?

6. YpaBHeHuepeakuuucropanusokcuaaazora(+4):
ANO2(r)+02(r)+2H20(r)=4HNO3(x)+448 xJlx
CocCTaBUTHTEPMOXUMUUYECKOE YPABHEHUEOTHOCUTEIbHOCTOPAHUSIOTHOTOMOJIb
okcuza azota. OnpenenuTh: Kakoi 00bEM OKcHa a30Ta moTpedyercs Ha
oOpazoBanue 4258 k/[>k TEMI0THI B Mpoliecce JaHHOU peakiun?

5./lucnepcHbieCUCTEMBbI

3a/laynHANTPUT OTOBIIEHUEPACTBOPOB.
1.CkonpkorpamMmcyiibaraHaTpusi UBOABIHYKHOAIANPUTOTOBICHUA30015%
pactBopa?
2. Kakyromaccyxpomarakanus K2CrO4nyxHoB3aTeaisinpurorosienusl,2mn 0,1
M pactBopa?
3.PaccunraiiteMonsipHocThuHOpMaIbHOCTL 7 0%-HoropactBopa H2SO4(r=
1,615 r/m).
4. Yrapunu60rS5%-noropactopacyinbharamenunoS0r.Onpenenvre
MacCOBYIO JIOJIIO COJIU B MTOJIyYEHHOM PacTBOPE.
5. CKOIBKOTrpaMMOBXJIOPUCTOT OKAIIUSIHAA0pacTBOpUTHBIOr8 %-Horo
pacTBopa ATOM oM, 4TOObI MOTyuYeHHbIN pacTBop cTasl 10%-HbiM?
6.Onpenenuremaccy3%-HOropacTBOpanepoKCHIaBO10P01a, KOTOPBIMMOKHO
noJyduTh pazodaBienueM Bojoit 50 r ero 3%-Horo pactBopa.
7.0npeaenure,CKOILKOTPaMMOBBEIIECTBAHYKHOIISITPUTOTOBIACHUA25Mi110 M
pacTBoOpa THAPOKCHUAA HATPHUSL.
8.Omnpenenure,CKOIBLKOTBOIBIHE0OX0AMMOIIpruOaBuThk4 SrpacteopaNaOH
(0=6%), 4TOOBI MOIYIUTH KOHEYHBIA PACTBOP C MaccoBOU goneit 1%.
9.OnpenenuTeMaccoBy010JII0BEIIECTBABPACTBOPE, KOTOPHIHOBIIIONYYEH
npubasienuem 175 r KCl (0=20%) x 1000 r BoabI.
10. OnpenenuTeMaccoByOA0II0BEIIECTBABPACTBOPE, KOTOPHIMOBIUIIIONYUYEH
npubasiaeHreM 30 T Na2CO4 k 1000 r Bojsr

6.CTpoeHHEenCBOICTBAOPraHNYEeCKNXBEIECTB

6.1 3amanus Ha COCTaBJICHHWE HAa3BaHWW OPraHMYECKUX COCAMHCHHN
TPUBHUATIBHOW WJIM MEXIYHAPOJHON CHCTEMATUYECKON HOMEHKJIIAType

1.HazoBuTeNnprBE AEHHBIEHUKEYTJIEBOIOPOABIIIOMEKTYHAPOJHOM
HoMeHkiarype [UPAK:

10



CH;

CH; - CH - CH: - CH- CH;

CH;

CH;

CH; -CH;-C - CH-CH;OH

CH; CH3

CH; - CH; CH;-CH:

|
CH;—C — C — CH- CH,— CHs
b

CH:; CHi; CH;

CH;

CH; -C - CH-CH; - CH; - COOH

CH;

2.1IpuBeseHHOMYHUKEYTIIEBOI0poAyAaliTeHa3BaHueno HomeHkinatype [UPAC,
YKa)KHTECKOIbKOIIEPBUYHBIX, BTOPUYHBIX, TPETUYHBIXUUETBEPTUUHBIX ATOMOB
yIJIEpOJIa COIEPIKUTCS B alIKaHe. MI30MepoM Kakoro yriieBogopo1a HOpMalabHOTO

CTpOEHUS SBISCTCA JAHHBIN yrieBogopoa? Hanummure erodopmyy.
i) 0)

ChHy CHy CHy-CHs
HiC~CHy CH H,C~CH-C-CH,
CH,-CH-CH, H,C~CH, ' CHy CHy
CH;

3. HanmumurecTpykTypHBIEOPMYIIBICOC TMHCHUMUTION X HA3BAHUSM: Q)
2,5-muMeTunrexkcen-3;

0) 2-meTmi-3,5- IUMPONMITHOHAH;

B)2,5-TUMeTII-3-HUTPOT€KCaH;



r)2,3-IUXJIOPTreKCaHOBASIKUCIIOTA; 1) 2

- aMMHOOYTaH.
4. HanumutecTpyKTypHbIEOPMYJIBIBCEXCOETUHEHUIICOCTaBa: HA30BUTE
MOJTyYEHHbIE COCTUHEHUS.

a)CeHuo;

6) C5H110H;

B)C5 H 11N 02.

6.2.3a1aHMAHaCOCTaBICHUEIOIHBIXUCOKPALIEHHBIXCTPYKTYPHBIX(DOPMYJT OpraHUuYEeCKUX
BEIIECTB OT/IEIbHBIX KJIACCOB.

1. HanummTenoTHbIeHCOKPAIICHHBICCTPYKTYPHBIC(DOPMYJIBI:
2,2,3,4-TeTpaMeTUIITICHTaH

2,3,6-TpuMeTHI-3-3THITeNnTaH

2,5-nuMeTHirekceH-3

2-MOHOMETHII-3,5-TUTTPONIIIHOHAH 2,5

- TUMETUI - 3-HUTPOTeKCaH

2,3-TUXJIOPTreKCaHOBASIKUCIIOTA; 2 -

aMUHOOyTaH

4-MeTUIIIUHTEH-3

2,2-TUMEeTUI0yTUH-3

2.CocTaBbTECTPYKTYPHBIE(HOPMYITBITPEXATKHHOB,KOTOPHIEU30MEPHBI 2-
MeTwiOyTaaueny-1,3. Jlaiite um Ha3BaHMUS.

6.3.3agaunHAONpEIeTICHUETIPOCTENIIIeH(POPMYITBIOPTaHUIECKOMMOJICKYJIBI, UCXOIS U3

3JIEMEHTHOTro cocTana (B %).

1.KakoBadopmynacoesuHEHNS, BKOTOPOMMACCOBas TosikanuspaBHal. 565,
yraepoaa — 0.087, kuciaopona — 0.348?
2. BeiBenurenpocteiytohopMynycoe TMHEHUS,ECITMU3BECTEHET02JIEMEHTHBIH
COCTaB:
a)yranepona0.2730(27.3%)ukucnoponal.7270(72.7%)
0)xanmpiusa0.8110(81.1%)mazoral.1890(18.9%)
B)HaTpHs0.1760(17.6%),xpoma0.3970(39.7% )ukucinopona0.4270(42.7%)
3.Haiigute MonekynsipHyro hopMyiTy COeAMHEHHS a30Ta C BOJOPOIOM, €CIIH
MaccoBasoJisiBojopoaaBHeMpaBHal2.5%,a0THOCUTENBHASITIIOTHOCTHIIAPOB
ATOTO BEUIECTBA 10 BOJIOPOAY paBHa 16.
4 1lpu cropanuu 3,636r BeniecTBa 00pa3yercs 8 T yriekucsoro raza v 4,3632 r
Boibl.MaccalMosibiaHHOTOBEecTBapaBHAO0T. Y CTAaHOBUTHMOJIEKYIISIPHY O
dbopmyny TaHHOTO BEIECTBA.



4.2.3.11pakTMKO-OpPHEHTHPOBAHHbIC3AJAHUS

Ha3zBanueremsl [lepnonnueckuiizakonntabnuuall.1.Meneneena
Pe3ynbTaToOyueHuUs XapakTepu30BaTh XUMUYECKUE JIIEMEHTHI B
COOTBETCTBUHMCHUXIIOJIOKEHUEMBIIEPUOANYECKON
cucteMexuMuueckuxasjieMeHToB/[. 1. MenneneeBa
OOIMEeKOMIIC TCHIINT OK01,0K02

3aganue:CoCcTaBUTHXapPAKTEPUCTUKYXUMHUUECKUXIIEMEHTOBB COOTBETCTBUE
C BApUAHTOM [0 JAaHHOMY IUIaHY:
1.Ha3BaHuesneMeHTaneroo0o3HauyeHue.
2. [Tonoxenunesnementasllepuognueckoiicucreme.
-HOMEPTPYIIIbI
-[oJIrpynna
-HOMEpIepruoaa
-MOPSIAKOBBITHOMED
3. CocraBaToma
-aTOMHasiMacca
-3apsaasapa
-KOJIMYECTBOIIPOTOHOB
-KOJIMYECTBOHEUTPOHOB
-KOJIMYECTBORJICKTPOHOB
4. CTpOCHUEITICKTPOHHONO000TIOUKH
-pacupeaeIeHUEdIEKTPOHOBIOIHEPTETUUECKUMYPOBHSIM
-3JIeKTpOHHasihopMyIia
-rpaduueckasdIeKTpoHHashopmyia
-CTPOCHUEBHEITHETOAHEPIreTUUECKOTOYPOBHS,
-BaJICHTHBIEBO3MOKHOCTHATOMA
5. CBOMCTBANpPOCTOrOBEIIECTBAUETOCOCTUHEHU I
-METaJUTHJIMHEMETaJII
-popMmynanxapakTepBBICIIETOOKCH 1A
-popMmynanxapakTepruIpoKcuIa
-popMyazeTy4eroBo0pOIHOTOCOCTUHCHHUS
6. JlomoJHUTEIbHBICCBEACHUS
-HAXO0XJICHUEBIIPUPO/IC, PACIIPOCTPAHEHHOCTD
-KOTTauKEMOTKPBITIaHHBINAJIEMEHT.
-(pU3HIECKNECBOMCTBAIIPOCTOTOBEIIIECTBA
-[IPaKTUYE€CKOCTTPUMEHEHUETPOCTOIrOBEIIECTBA

N\e BapuanTalllopsiikoBbiii HoMep Ne BapuanTa [[lopsiaxoBblii Homep Ne BapuanTa [[lopsiaxoBblii Homep
1 192235 6 61222 11 81535
2 112444 7 103721 12 |4 3053
3 192545 8 (383242 13 |182838
4 b 20 43 9 331348 14 |7 4727
S) 1 38 47 10 [345021 15 (162951




CTpoeHHeHCBOMCTBAHEOPTAHUYECKUXBEIIECTB

1. KapOokcurepanus

Ha3zpanueremsl [Tpor3BOACTBOHEOPTaHUYECKUXBEIIECTB. 3SHAUEHUEU
PUMEHEHNE B OBITY U Ha MPOU3BOJICTBE
Pe3ynbTaToOyueHus (OG0CHOBBIBATh 3HAUEHUE U IPUMEHEHUE

HEOPraHMYECKUX BEIECTB B OBITOBOM U
MIPOU3BOJACTBEHHONIEITEIbHOCTUYETIOBEKANX
(bU3UKO-XUMUYECKUMHUCBONCTBAMHU

OO0IMeKOMIIC TCHIIN T OKO01, OK02

A 3HAKOMO JIM BaM MOHATHE «KapOokcuTepanusi»? B TepaneBTHUECKUX HEsxX
UCIIOJIB3YIOT ra3000pa3Hoe BemecTBO. [1o 3Tol npuynHe nojo0HyH0 METOAUKY
HA3bIBAIOT «Ta30BBIMU YKOJIAMM». DTa METOMKA UCTIONB3YETCS ISl JICUCHHUS
CeP/ICUHO-COCYIUCTHIX 3a00J71€BaHN,  TIOBBIIMICHHUS]  DJACTUYHOCTU  KOXKHU.
[ToBeIICHUE COJIEp)KaHUsI ATOrO0 Traza B KPOBH TOBOPUTO  HEKAYECTBECHHOM
dbyakuu kpoBu. Camoe yIUBUTEIBHOE, YTO OHO MCIIOJIB3YETCSl B TBEPIOM BHJIC B
MTUIIEBON TTPOMBIIIJICHHOCTH JIJIsl XpaHEHUS M TIEPEBO3KH MPOTYKTOB:PHIOKI, Msica,
MOPOKEHOTO.
3amanue
Bri6eputeosuHIpaBUIbLHBIMOTBET:

1. OxakoMBeIIECTBEUAETPEYD?

A) yrieKHUCbIi Ta3
b)xucnopon B)
aMMUaK

2. KaknMuxuMn4eCKUMHUCBOUCTBAMUO0JIA1aETITOBEIECTBO?

A) KUCTTOTHBIMHU
Bb)ocHoBHBIMU
B)amdotepupiMu

3. C4eMMOKETBCTYIIaThBOB3aUMO/ICHCTBHUE?
A) ¢ BOJ10i1, OCHOBHBIMH OKCHJAMH, IIETI0YaMH, HEKOTOPBIMH COJISIMU B) €
BOJION, KHCIIOTHBIMH OKCHJIaMHU, IIEI0YaMH, HEKOTOPBIMH COJISIMU
B)cB0 1011, KUCITO THRIMUOKCHIAMU, KUCTIOTAMHU, HEKOTOPBIMUCOIISIMU

4. CioMOIIsI0KaKOTOBEIIIECTBAETOMOKHOOOHAPYKHUTH? A)

dbeHondranenna
b)6pomMHOITBOIBI
B)u3BecTkoBOMBOIBI

5. [IpuBeauTedakThl, KOTOPHIEAOKA3BIBAIOTOTPUIIATEIIBHOEBIUSHUEITOT O

ra3a Ha KeJyJ0YHO-KUIICUYHbIN TPAKT YeT0BEKa

2.IloBapeHHARACOJIb

Ha3zBanueremsl [Ipor3BOACTBOHEOPTaHNYECKUXBEIIECTB. 3HAUYEHUE U
PUMEHEHUEBOBITYHHA TPOU3BOJICTBE

Pe3ynbTaToOyueHus (O60CHOBBIBATb3HAYCHUECUTIPUMEHEHUE
HEOPraHMYeCKUXBEIECTBBOBITOBOM U




MTPOU3BOJACTBEHHOUIESITEIbHOCTUYETIOBEKANX
(bU3UKO-XUMHYECKUMHUCBONCTBAMHU

OO1IEeKOMIIETCHITNHN OKO01, OK02

N3BecTHO, uTO B Mupe N00bIBaeTcss npumepHo 100 MHJIJIMOHOB TOHH MOBApEHHOMN
conu B roja. Ha nuimeBble HYXAbI pacXxOAyeTcsi OKOJIO OJHOW YETBEPTOM 4YacTH
sTorokonnyecTa.KynaxxenaeroctaibHasCoOJb? [ToBapeHHasICONBCOBEPIIEHHO
HE0O0X0oMMa TPHUIIPOU3BOJICTBE MSICHBIXH PHIOHBIXKOHCEPBOB, OHA HCIOJIB3YETCS B
METAJUTyPrUYeCKOM OTpaciid MPOMBIILIEHHOCTH, TP 00pabOTKE MEXOB U Pa3TUYHBIX
KO, B MPOLIECCE€ MPUTOTOBJICHUS MbUIA, WJET ISl MOJYYEHHUs KaJlbLIUHUPOBAHHOU
COJIBI, MIPUMEHSETCS B MEJIMITMHE. OcHoBHOM MOTPEOUTEND COJIU—
XUMUYECKASIOTPACIBIPOMBIIIIEHHOCTH. BaTOH001aCTUUCTIONB3YETCSIHE TOJIBKO cama
COJIb, HO W DJJIEMEHTHI, COCTABJAIOIIME €€. B mpolecce aiekTposin3ace pacTtBopa
MOJy4YaroT XJIOpP, BOAOPOA M €AKuK Hatp. M3 pacTBOopa €IKOro Hartpa IOJYy4daroT
TBEPAYIO WIEI0Ub — KaycTHK. COequHsIsi BOJOPOJ C XJIOPOM, MOJYYalOT COJSHYIO
KHUCJIOTY.

3ajaHne:COCTaBbTEYPAaBHEHHUSI,0MTMCAHHBIXBTEKCTEPEAKIIUH.

3.Conm

HaszBanuereMsl [Tpou3BOACTBOHEOPTAHMUCCKUXBEIIIECTB. 3SHAUCHUEH
PUMEHCHUCBOBITYHHA TTPOU3BOICTBE

Pe3ynbraToOydeHHS (OOOCHOBBIBATh 3HAYCHHUE U TPUMCHEHHUE
HEOPraHUYECKUX BEIIECTB B OBITOBOM U
IPOM3BOJICTBCHHOU ICATEIbHOCTHYCIIOBEKANX
(bM3HKO-XMMHYECKUMHUCBOHCTBAMHU

OO0IIMEKOMIIETEHITNHA OKO01, OK02

Cyxue Opox:Ku — 3TO CMECh COJIeil: THApOKapOOHaTa aMMOHUS, KapOoHATa AMMOHHUS
u kap6amaTta ammonusi NH4NH2COOQO. Bcee 3Tu conu npu HarpeBaHUU pa3jiararoTcs ¢
BBIJICJICHUEM aMMHAaKa W YIIEKUCTIOro rasza. Pasmarasick B TecTenpu BbINEUKe Xjeba,
CyXUe APOXOKH MPUAAIOT EMY JKEIAeMYIO TOPUCTOCTb.
1.Kakyto Qopmyny HMEIOT THUAPOKapOOHAT aMMOHHA, KapOOHAT aMMOHWUS,
KapbamMaT aMMOHUS, aMMHUAK U YTIIEKUCIIBIN ra3.
2.0npenenure TAN XUMUYECKON peakluy, MPOTEKAOUEH P HarpeBaHUH COJIEH:
ruapokapboHaTa aMMOHUS, KapOOHAaTa aMMOHUS U KapOaMaTa aMMOHWUSI.
3.CocTaBbTeypaBHEHUAXUMUUECKUXPEAKITMUPA3II0KECHHISICOICHAMMOHHUSCBBIIEICH
MEeM TIPOTYKTOB, MPUAIONINX TECTY HEOOXOAUMYIO TTOPUCTOCT.
4.1 neniIT4eroncoNnb3y TAaHHPIEXUMUYECKHEPEAKITUH.
5.HalimuTeBUHTEpHE TE MU IP YT UXUCTOUHUKAXUH(POPMAITNH, KAKUEPYTHE
BEIIECTBA MOXXHO MCITOJIH30BaTh aHAJIOTUYHBIM 00pa3omM

BosblIoi MmomynasipHOCTBIO CPEIM TYPUCTOB IMOJB3YKOTCS CTaJaKTUTOBBIE NELICPHIB
ropax Kakaza um KpbIMa, cpeam KOTOpBIX €CTh HE NPOWAECHHBIE 1O KOHIA.
N3BecTHsIKOBBIE melIepbl-1a0UpUHTE KpbIMa CIy)XWIM NapTU3aHaMm YOEKHUIIEM B
nepuoaBenukoitOTeuecTBEHHOWBOMHBL. PeakiusnpeBpaiieHusikapOoHaTaB



OukapOoHaT oOpaTuMa, MOATOMY Ha TOTOJKE H3BECTHSIKOBOW TMeEHIEpPhl W3 KaIliu
BOJIbl, HACBIIIEHHON TUAPOKApOOHATOM KaJbIHs, BBIAEISAETCS IUOKCH] YIJIepojaa, U
NpeXJe 4YeM Kalisl yCHeeT yHacTh BHM3, YacTh PACTBOPEHHOIO THIpoKapOoHaTa
IpeBpalaeTcs B TBEPAbIA kapOoHaT. Tak 3apokIaloTcs CBUCAIOLIME BHU3 COCYJBKH
CTaJaKTUTOB. M3 BOABI, Kamarmouied cO CTajJaKTUTa, Ha 10y IIeLIepbl TOXe
OCa)XJaeTcsi KapOOHAT KalblUs, U C TEYCHHUEM BpPEMEHHM HaBCTpPEUy CBHUCAIOILEH
COCYJIbKE MTOJTHUMAETCS TAKOM K€ CTOJIO CHU3Y — CTaJIarMUT.
Bomnpocsr.

1.3anumuTe XuMuueckue GopMyJbl BEIIECTB: THAPOKAPOOHAT KaJIbLIMsl, KapOOHAT

KaJIBLIMSL, TUOKCUJ YTIEPOA.

2. CocTaBbTECXEMBINIPEBPAILLICHUSBEILECTB,0KOTOPBIXTOBOPUTCAB3a1aue.

3. OnpenenuTeTuNKaXI0NXUMUYECKOUPEAKIIUN.

KuneTnyeckueurepMOINHAMHUY€CKHE3aKOHOMEPHOCTHIIPOTEKAHM S
XUMHYECKUX peakuui

Ha3BanuereMnl TepMOAMHAMAYECKME3aKOHOMEPHOCTUITPOTEKAHUS
XUMHYECKUX peakinii. PABHOBECHME XUMUUYECKUX
eaKIum
Pe3ynbpTaToOydeHus HccnenoBaThBIUSIHUEN3MEHEHUSKOHIIEHTPALIUY

BEICCTB, PEAKIIUHUCPEABINTEMITEPATYPhIHA CMEIICHUE
XHMHYECKOTO PAaBHOBECHSI
OO0LMEKOMIIETEHIINN OKO01, OK02

Y cTaHOBUTECOOTBETCTBUEMEXK 1Y (HAKTOPOMUCMEIICHUEMPABHOBECHS IS PEAKIIUH,
ypaBHeHue KoTopoil CoHa(r)+H(r)—CoHeg(T) + Q

dakrop [TonmoxxeHnepaBHOBECHS
A)lloBbllIEHNE1ABICHHS 1)CmecTurcsBipaBo
b)Y Bennuenueremneparypsl 2)CMECTUTCSIBIEBO
B)VYBennuenuexonunentpanunCyHa 3)Heuzmenurcs

I YmenbmennexontenTpanunCoHe

JI)IIpumeHeHnexaTanu3zaropa

1. ®akTOp,HEBIUSIOMUHTHACKOPOCTBXUMUYECKOUPEAKIIUHN:
1) JaBnenue 2)Karanmzarop 3)KoHneHTpamus
4)Dopmacocyaa,BKOTOPOMIIPOTEKACTPEAKIUS
2. ®aKTop,BIUSIONIMHHACMEIIICHUEXUMIIECKOTOPABHOBECHS :
1) BunxumudeckoncBsI3u 2)Karanmuzarop
3)IIpupoapearupyroniuxBemniecTn 4)Temmeparypa
3. CyBenMYeHHEeMKOHIICHTPAIIMHA30TaB2pa3acKOPOCTHIIPIMONPEAKITHH,
ypaBHeHue KoTopoi Nao(T)+02(1)—2NO(T)
1) HenzmeHuTcs 2)¥YBenuuuTcsB2pasa
3)¥YBenuuutcsiB4paza 4)YmenblutcsB4pasa



4. CyBennyeHueMIaBICHUABS Pa3CKOPOCThIPSIMONPEAKIINMI, yPABHEHUEKOTOPOI
2NO(1)+02(1)«>2NO2(T), yBEIUYUTCS B:
1) 5pa3 2)25pa3 3)75pa3 4)125pa3
5. Ilpu noseiiennn temmepatypbl Ha 10°C (TemneparypHblii KO3 GUIIMEHT paBeH
2) CKOPOCTh XUMUYECKOM PEAKIIUU YBEINYNUBACTCA:
1) B2 paza 2)B4paza 3)B8pa3 4)Bl16paz
6. C yBenuyeHHEM [aBJIEHUS paBHOBECHME OOpPATHUMOM peaklHH, YypaBHEHUE
KOTOpOf/’I C2H4(r)+H20(r)<—>C2H5OH(r)
1) Hem3amenutcst ~ 2)CMECTHTCSBCTOPOHYNPOIYKTOBPEAKIINN
3)CMeCTUTCSIBCTOPOHYHCXOAHBIXBEILIECTB
/. Jlng  cMeleHus ~ XMMHYECKOro  paBHOBecHs  OOpaTUMON  peakuuu
2S02(r)+02(1)«>2S03(r)+Q B CTOPOHY UCXOJIHBIX BEIIECTB HEOOXOAUMO:
1) YBenuuuts nasnenue  2)[ToBeicUThTEMIIEPATYPY
3)[lonuzutsreMnepaTypy 4)BBecTukaranusarop
8. MakcumanbHasiCKOPOCTbXUMUYECKONPEaKIIUUTIPUB3aMMO,1€iCTBUHBEIIIECTB,
(hopMYyJITBI KOTOPBIX
1) Zn(rpanyns)+HCI 2)Zn(nbutb)+HCI
3)Pb+HCI 4)Fe+HCI
9. [loBeIIEHHETEMIIEPATYPBICMELIAETXUMUUYECKOEPAaBHOBECUEBIIPABOB
o0paTuMoil peakluu, ypaBHEHHE KOTOPOI:

1) 2H2+02<—>2H20+Q 2)802+H20<—>H2803+Q
3)2NO+ Oz<—>2NOz+Q 4)C4H10<—>C4H8 +H2—Q
JAucnepcHbiecuCTEMBbI

Ha3zBanueremsl JlucriepcHBIeCHCTEMBIN(AKTOPBINX yCTOMYHNBOCTH
Pe3ynpraToOydeHus Pa3nn4aThbuCTUHHBIEPACTBOPHI, KOJUIOUHBIE

[PACTBOPBIUTPYOOIUCTIEPCHBIECUCTEMBIHAOCHOBE
XUMHYECKOTO IKCIIEPUMEHTA

OO1IMEeKOMIIETCHIIN T OKO01, OK02

Bona

B kpyxeBo OyaTo 01eThl
JlepeBbs,KyCThIL,IPOBOAA.
Kaxercs cka3koro 3710,
ABCYITHOCTH—TOJBKO. ..

3aganue:
1. KToukornaBnepBbieoCyieCTBUICUHTE3BOABI?
2. KakoliBo3nyxTsixkenee-cyXOMMINBIAKHBINA?
3. BkakomopraneuenoBeKkaco1epKUTCIHANO0JIbIIEEKOINYECTBOBO/IbI, aB

KaKOM—HauMeEHbIIIee?



4, HaBOBI/ITGBOCGMBHaI/IMCHOBaHI/IfICOCTO}IHI/IHBOI[BI,HpI/IHHTBIXB
MCTCOPOJIOTHMHU — CKOJIBKOMOJICKYJI BOAbI B okeaHe?

S. YroTakoeCcHEeKMHKHU ?
6. PacnapatorcsyinBBOAEHAMOHBIEECOOCTBEHHBIEMOJICKYJIBI?
1. MoxeTnuBogaropeTs?
8. MoxeTnuBogaTedYbBBEPX?
9. [lepeuncnurexumuieckuenHu3n4ecKuecBOMCTBABOIbI.
10.  PonbBOJBIBKU3HUYEIOBEKA.
I'mnoxsiopurkaaus
ITpu CTUpPKE TIPA3HBIX BEIIEH XO35MKU TOJIB3YIOTCS  XJIOPCOAEpKalluM
oTOenuBaTeseMm.
3ananue:

YTOnpruITOMIPOUCXOTUT?

KakoeseniecTBonposBiseTOTOSIMBAOIINECBOWCTBRA?

Hanummnre peakuuio pa3inoKeHus TUIOXJIOPUTA Kallusl Ha BO3AyX€ MPHU JICHCTBUN
YIJIEKHCIIOTO Tas3a.

HanummrepeakuononyyeHusarunoXaiopuTaKaius U3XJIOPAUTHIPOKCHU A
HaTpHSL.

1. BpeanumanuiononaaroTo0IbHbIe, TOTEPSBIIMEMHOTOKPOBH. BaTxciydasx
ucnonb3yroT 0,85%-i1 pacTBop nmoBapeHHoi conu (p= 1 r/mit), KOTOpHIit
Ha3bIBaETCs (PU3UOIOTUUECKUM PACTBOPOM.
3ananue: [IpencraBbTe, 4TO BBl MEACECTPa PEAHUMAIIMOHHOTO OTAENECHUS U JIOJKHBI
cpouHo mnpurotoButh 800 My Takoro pactBopa. Kak BBl Ha MecTe MeICECTphI
npuroToBuin 061 Takoi pactBop? (OTBet:PacTBopuTh 6,8 T o B 793 Mu1 BOJIBL.)

2. dapmareBTy HEOOXOIUMO MTPUTOTOBUTH S%-HBIN PacTBOP MOJ1a, KOTOPHII
UCITIONB3YIOT JJIst 00paboTku paH. Kakoit 00beM pacTBOpa OH MOYKET IPUTOTOBUTH
u3 10 r KpUCTAIITUYECKOTO M0/1a, €CIIU TUIOTHOCTh PACTBOPA JTOJKHA OBITH
0,950r/mn?

Bomnpocksr:
1.KakyrodopMyTynMeeTKPUC TAIITNIECKUH O ?
2.UTO3HAYUTIIPUTOTOBUTHPACTBOP»?
3.CrenaiTenoycioBrI03a1aunHE00X0AMMBICPACUETHIISITPUTOTOBIICHHSI
pactBopa.

CTpoeHHeHCBOMCTBAOPTraHUYECKUXBEIIECTB

Ha3zBanueTemsbl OpFaHI/ILIeCKI/IeBeH_ICCTBaB)KI/IBHCI[eﬂTeJ'H)HOCTI/I
4CJIOBCKA. HpOI/I3BOI[CTBO " IIPUMCHCHHC
OPraHNYCCKUXBCIICCTBBIIPOMBINIIICHHOCTH

Pe3ynbTaToOydueHus (OO0O0CHOBBIBATh3HAYCHUCUTTPUMECHEHHUE
OPTraHUYECKUXBEIIECTBBOBITOBONH




MTPOU3BOJACTBEHHOUIESITEIbHOCTUYETIOBEKANX
(bU3UKO-XUMHYECKUMHUCBONCTBAMHU

OO1IEeKOMIIETCHITNHN OKO01, OK02

AneTniieH
OnHUM U3 cCaMbIX PacTPOCTPAaHEHHBIX CIIOCOOOB CBAPKU IJIABJIICHUEM SIBIISCTCS
razoBasi CBapka, KOTopas POU3BOAUTCS ¢ 00pa30BaHKWEM Ira30BOr0 IJIaAMEHU B
KaHajlax cBapouHoi  ropenku. (OOpa3oBaHHE Ta30CBAPOYHOTO  IUIAMEHU
HEBO3MOXXHO 0€3 raza aneTwieHa. TeXHUUeCKui alleTUICH MOoJy4yaroT U3 Kapoua
KaJIbIHs.
3amaHue
1. O6bsicHuTE, KaKOH(HPHU3NUECKUHTIOKA3aTeNbI103BOJISIETUCTIONH30BATh
aleTUJIeH ISl CBApOYHBIX PaboT;
2. CocTaBbTE€YypaBHCHUEPECAKIIMUIIONYUYCHUSAIICTUIICHA,
3. CocTaBbTeypaBHECHUEPECAKIIMUTOPEHUSAIICTUIICHA;
4. Berauciure 00BEM aleTHIICHa TOJYYEHHOTO U3 KapOuJia KaabIus MacCou
128r,conepxartieros%npumeceil,ecauBbixoaeTuiaeHacocTapnsaet80%0t
TEOPETUUECKUA BO3MOKHOTO.

Kap06oHoBbIEKMCJIOTHI
MoJjiouyHasi KHCJIOTA
[TpoMexyTOUHBIM POAYKTOM OOMEHA y TeTNTIOKPOBHBIX )KUBOTHBIX SIBISIETCS
MOJIOYHAsI KUCJIOTA. 3arax 3TOM KUCIOThl KPOBOCOCYIINE HACEKOMBIE YIIABIMBAIOT Ha
3HAYUTEIbBHOM PAacCTOSHUU.
3amanue
1. TTouemyHacekoMbie(KOMapbl )OBICTPOHAXOISITCBOIOKEPTBY?
2. Y cTaHOBUTEPOPMYITYMOIOYHONKHCIOTHI, KOTOPASTIOMOTa€THACEKOMBIM
HAXOJUTh TETUIOKPOBHBIX KUBOTHBIX, €CJIM MACCOBBIE JOJIA PJIEMEHTOB B HEM
cocTaBistoT: yraepoaa — 40,00%, Bogopoaa — 6,67%, kucinopoaa — 53,33%.
3. CocTaBbTECTPYKTYPHYIO(POPMYITYMOIOYHOUKUCIOTHL. Ha30BUTEKHCITIOTYTIO
HomeHnknarype MIOITAK.
4. HaoCHOBaHUUCTPOEHUSIMOJIOYHOMKHUCIOTHICAEIANTEBEIBOAOECE
XUMHUYECKHX CBOMCTBAX.
5. HalinuTeBUHTEpHE TEMITHIPYTUXUCTOYHUKAXUH(POPMAITUIOOTIPUMEHEHU U
MOJIOYHOM KHCJIOTBI.

ben3oiinasikucjaora

KirrokBanOpycCHIMKaMOTy TOUCHB/IOTO XPaHUTHCIBCBEXKeMBHIeOe3caxapa, TaK KaK
3TOMY CIOCOOCTBYET HAJIMUKE B HUX MPEKPACHOTO KOHCEpPBaHTa — OCH30MHOM
KHCJIOTEHI.

3aganue: YCTAaHOBUTE MOJICKYIISPHYIO (hOPMYITY KUCIOTHI, €CJIM MAaCCOBBIE JOJIH
3JIEMEHTOBBHENCOCTABIIAIOT: yriiepoaa —68,85%,Bonopona—4,92%,kucimopona —
26,23% (M = 122 r/moib).

Metan



HpI/I FHUCHHUU  PACTHUTCIBHBIX OCTAaTKOB Ha  JHC 00J0T moa  BJIUAHHCEM

MHUKpPOOPraHU3MOB o0OOpa3yercs OOJOTHBII ra3 — MeTaH, KOTOpBIM CIOCOOEH
CaMOBOCIIJIAMEHATHCA HAa BO3LYyXE.
Bomnpocsr:

1.3aMAImuTEMOICKYIIPHYI0,CTPYKTYPHYIOUAJICKTPOHHYIO()OPMYJIbIMETaHa.
2.CocTaBbTe ypaBHCHHE XHUMHYECCKOUW pEaKIIMM CaMOBOCIUIAMCHEHHUS METaHa
Ha BO3/yXE.

3.IToueMyo00Opa3yrOTCI«OMyK Iar0IUEOTOHbKU»HA00I0TE?

4. CocTaBbTCKAPTOUKY« AHKETHBICTAHHBICMECTAHAY.

KauyecTBeHHBIEpeaKIIMHOOHAPY/KEHUAOPTAHNYECKMXUHEOPTAHUYeCKNX
BELLECTB

Ha3zBanueremsl OOHapyKEHUECHEOPTaHNICCKUXKATHOHOBHAHUOHOB
Pe3ynbraToOydeHHSI MccnenoBaTbKauyeCTBEHHBICPEAKITUT
HEOPraHMYCCKUXBEIICCTB
OO0IIMEeKOMIIE TCHIIN T OKO01, OK02
Hopn

HaGenyrocanderkynpoaunnuiio, oMb TAIUChBEIBECTHET OCITIOMOIILIO0TOCTTUBATEIISI
«Ilepcoinby, 3aTeM XJIOpHas U3BECTh, HO MISITHO HE UCUYE3IIO.

YToOB! yIanuTh MATHO, KAKOE CPEICTBO HAI0 UCTIONB30BATHCS C OKUCIUTEIbHBIMU
WM BOCCTAHOBUTEIHLHBIMHU CBOMCTBAMU?
HanumurekayecTBeHHYIOpeaKIMIOHaoIpeaeneHnenona?

Onumre npuMeHeHne Hoaa B ObITY.

[Touemy B Kutae 0onbHBIX 3000M M3/1aBHA JieyaT 30J10i1 MOPCKUX TYOOK?
Nudopmanus-moackaska. Exxe THEBHBIATIPHEMHEO OB X 103COS AMHEHN 012
IIOMOTaeTH30aBUTHCA0T300a. MOPCKHET yOKH,MOPCKasKaIyCcTaboraThIii00M.
[ToaTomy B Kutae u Slnmonun 601pHBIX 3000M M3/1aBHA JIEUAT 30JI0H MOPCKUX T'yOOK.
3ananue. Beranciure,cKoIpKOrpaMMOBMOPCKOMKATYCTHIHE00X0TMMOCHEATh
€XKECYyTOUYHO JJIsl TOTO, YTOOBI BOCTIOJIHUTH CYyTOUHYIO MOTPeOHOCTH (800 MT)
opranusma B iioge. B100 r Mopckoii KanycThl coJiepkanue hoaa coctaBisieT 250 mr.

CoennHennsicepbl
Ha3zaHATHAXXUMUYECKOTOKPYKKAYUaIINECAUCCIENOBAIUIIPOCTOCBEIECTBO
YKEJITOTO [IBETA, HEPACTBOPUMOE B BOJIE.

[Tpuc)KUTraHUMA TOTOBEIECTBABKUCIOPOIe00pa3oBaicsarascpeskumianaxoM. Korga
ra3 pacTBOPSJIN B BOJAE, MTOIYYAJICS PACTBOP, B KOTOPOM OKPACKA JIAKMYCA
CTaHOBHJIACh KpacHOU. Ecnn e B K00y ¢ Ta30M HAMBAIU PacTBOP THIPOKCUAA
HaTpus, TO 3amax ra3za ObICTPO HCUEe3al.

Onpenenute cocTaB UCCIETYEMOTO BEIIECTBA U 3alTUIIUTE €ro Ha3BaHUE.
CocraBbTe3ypaBHEHUAPEAKIIUNA, KOTOPHIEO LTUIPOBEICHBI yHAIIIUMUCSB MPOLIECCe
€ro pacrno3HaBaHUs



3ananusiiadopaTopHbIXpadoT

Paszaes JlaboparopHasipabora
Paznen2. Xumuyeckruepeakiuu JlabopaTopuasipadoral.«Peakiun
CUAPOJIA3AY

Paznen3.CtpoeHnencBoncTBa
HEOPraHUYECKUX BEIECTB

JlaGoparopHasipabora2.«CBoiicTBa
METaJJIOB)

Pasznen 4. Kunetuueckue u
TePMOIUHAMUYECKUE3aKOHOMEPHOCTH
MPOTEKAHUSI XUMHUYECKUX PEaKITUi

JlabopaTopHasipabora3.
«OrnpeeneHne3aBuCUMOCTUCKOPOCTH
peaKIuK OT KOHIICHTPAIIHH
pearupyroumx BemecTB»
JlaGopaTopHasi padora 4. «/3yueHue
BJIUSHUS Pa3IMYHBIX (AKTOPOB Ha
CMEIICHUEXUMHUYECKOTOPABHOBECHS

PaznenS.JlucnepcHbiecUCTEMBI

JlabopaTopHasipadoTad
«[TpuroToBIIEHNEPACTBOPOBY
JlabopaTopHasipadoTab
«MccnenoBaHUE TUCTIEPCHBIXCHCTEM

Paznen6.CtpoeHnencBomcTBa
OpraHUYECKUXBEIIECTB

JlaGoparopuasipabora7.«llonyyenue
ATUJICHAUN3YYEHUEETOCBONCTBY

Paznen’/.KauecTBeHHBIEpEAKIINT
O0OHapyXEHUS OPraHUuYECKUX U
HEOPraHWYECKHX BEIIECTB

JlabopaTopHasipaboTa8.
«AHATUTUYECKUEPEAKITTMAHUOHOBY
JlabopaTopHasipadoTa9
«KauecTBeHHBIEpEAKIITUMHAOT ICTLHBIC
KJIACChl OPTaHUYECKUX BEIIECTBY»
JlaGopaTopHuasi pa6ora 10
«KayecTBEeHHbIMAHAIU30PTaHUYECKNX
COEIMHEHUI 10 HYHKIIMOHATHHBIM
rpymnmam»

Pa3nen 9.1. UccnenoBanue u
XUMHUYECKUINAHAITN300BbEKTOB
orocdepsl

JlabopaTopHasipadorall.«OCHOBBI
1a60paTOPHOI MMPAKTUKIY
JlabopaTopHasi pabdora 12.
«OnpeaeneHune KECTKOCTH BOJIbI U
CIIOCOOBI €€ YCTPaHCHUS»
JlabopaTopHasipadoral3(HaBbiO0p)
«OOHapy)KEHHEHUTPATOBBIIPOTYKTAX
MTUTaAHUS
«HMccrnenoBaHnenpo1yKTOBIUTAHUSIHA
HaJU4Kue yriaeBojoB (MyKa, TBOPOT,
MOJIOKO, HOTYpT) Ha HaJlMuue
YTIIEBOAOB(KpaxmaJ,TJIF0K03a, caxapo3a)»




JlabopaTtopnasipaborald
«Onpenenenrnep HBOAHOMBBITAKKHI
MIOYBBI, €€ KUCJIOTHOCTH U
IEJIOYHOCTH

JlaGoparopuas padora 15
HccnenoBanue mpeyioxKEeHHOrO
00BEKTAHAKUCIIOTHOCTh,IEIOYHOCTb,
XUMHYECKUIN COCTaB (3arpsA3HUTEINH,
MaKpO-UMUKPOITIEMEHTHI).

JlabopaTopHasipadoraNel.
I'maposusconei

Henp 3anstus: [lousate cymHocTh Tuaponusa. Hayuutses ouenuBath pH cpensl npu
TUIPOJIN3E, MUCATh YPAaBHEHUS peaklUi TUAPOIH3a.
PeakTuBbl 1 000py0BaHuE: pacTBOPHI coneil: Hutpata cBuHia (Pb(NO)s), cynsdara
meau (II) (CuSOs), kapoonaTa Hatpus (Na2COs), cyiabhara uaka (ZnSOq), Xxmopuaa
6apus (BaCly) u npyrux, yHuBepcanbHbIi HHIUKATOP, IITATUBC MPOOUPKAMHU.
XonpaboThi:
OnopiTNel.B3zanumoaericTBuecoIeiccoIsaMH.
B npobupky nomectute 2 mi pactBopa conu ZnSO4 u npuseitte 1 mi pactBopa coiu
BaCl, no obpa3zoBanus ocajaka. 3alHUIINTe HAOIIOICHUS U XUMHUYECKYIO PEAKIIHIO B
MOJIEKYJIIPHOM U HOHHOM BHJIE.
OnbITNe2.OnpeneneHuepeaKIUUCPeILIPACTBOPOBCOICH
HaHecuTenamnonocknyHuBepcalbHOMMHINKATOPHONOyMarumo 1 —2Karm  UMEerOIIIXCsl
pPacTBOPOB COJIEH.
Omnpenenute pH pacTBOpOB, CpaBHHUB OKpacKy OyMard ¢ TpHJIaraéMoOW IIBETHOM
IKAJION. 3alUIINTE MOJIEKYJISIPHBIE U HIOHHBIE YPAaBHEHUS TUAPOIN3a COJICH.
CremalTeBbIBOI.
KoHTpo/1bHBIEBONIPOCHI

1. YtoHa3pIBaETCIMOHHBIMIIPOU3BEAECHUEMBO,1bI 7HeMyOHOPABHO?

2. YrortaxoepHpactBopa?KakoiipacTBOpHA3bIBACTCAHEUTPAITHHBIM, KHCITBIM,
IEJI0YHBIM?
3. Kaknecoe nnHEHUSIHA3BIBAIOTCSCONSIMHA?

4, YToHa3bIBACTCATUAPOIU30MCOTICH?

5. 3anummrenpesparnierue:CuO—CuSO4—Cu(OH),— CuO
6. Kakueconumnoasepratorcsaruaponnsy 1 [puse urenpuMepsi.
7. KakuehakTopbIBIUSIOTHATUPOIU3CONICHUTIOUEMY?



JlabopaTopHasipadoTraNe2.
CaoilicTBaMeTaJJIOB

Lens: M3yunThpeakuMuB3aUMOACUCTBUS METAJUIOB U MX OKCHUIAOB CBOJOU U
KUCIoTaMU. HayuuThes nucars ypaBHEHUsS peakLuil.

PeakTuBel M 00OpyJOBaHUE: HATPUN METAUIMYECKHUM, >Kele30, OJIOBO, CBHUHEL,
MarHui,llMHK, Me€Ib, OKCHJ CBHUHIA, OKCHUJ JKejle3a, OKCUI Meau, BoJa
JUCTWILIMPOBAaHHAs, KUCJIOTa CEpHas, COJISHAS,IITATUB C NMPOOMpPKAMH, CIUPTOBKA,
JepKaTEIIb.

Xoapaboter: OnbiT 1. OTHOIIEHHE METAIOB K BOJIE.

BummpoxkuiictakaHHaneiTe BOJbIM  TOJIOKUTEKYCOUCKHATPUSUIN
KaJus.

YroBriHaOnromaere?

HaOmronenus

YpaBHEHHE peakLuu:
BueTtbipenpoOupKUIoNIOKUTEIOKYCOUKYMaTrHUS, A TIOMUHUS, JKEIe3au
METUUTIPUTIEHTEHEMHOT OBO/IBI.

HaOnronenus

YpaBHEHUEpECAKIUNA:

CrenanTeBbIBOA000THOIEHUUBOABIKMETAJLIIAM.
BriBos:

OnbIT2.OTHOIIEHUEMETATIIIOBKKUCIOTAM.

[TonoxuTte B MpOOUPKUMETAIIIIBI MarHusi, aIFOMUHUS, Kelle3a U MEIU U MPUICHTEK
HUM pacTBOp COJSTHOM KucIOoThl. YUTto BB Habmomaere? CpemaiiTe BBIBOJ 00
OTHOILIEHUH KUCIOT K METaJIJIaM.

HaGmronenus

YpaBHEeHHUEpEAKLIUIA:

OnbIT3.OTHOIIEHHEOKCUIOBMETAIUIOBKKHUCIIOTAM.



B tpunpoOupku Haselre nmo 1 M pacTBopa CEpHOM KUCIOTHI U J0OAaBbTE€ HA KOHUHMKE
mmatens okcuawl ckene3a (II), memu (II), cunma (II). Conmepxumoe mnpoOUpPOK
B30oxaTaiiTe. Uto Habmoxaere?

Hab6monenus

YpaBHEHUEpEAKIIUNA:

ITonToraMnpoBEAEHHBIXONIBITOBCIENAUTEBBIBO/I.
KoHTponbHBIE BOITPOCHL.

JlatponpeiesnieHueMeTaiam.
HazoBuTtedusnuecknecBoiicTBAMETAILIIOB.
KakuemeTamibiB3aMO1€iCTBYIOTCKUCIOTaMU ?
KakuemeTamibiB3anMo1eiCTBYHOTCBOI0M ?

CHOCO6I>IHOJIY‘I€HI/IHM€T3HHOB.

1

2

3

4

5. Kakp3aumoneicTByIOTMETAIITIBICPACTBOPAMHU COJIEH.

6

7. YroTtakoexkoppo3usMmeTasiioB?KakneObIBalOTTUIIBIKOPPO3UH.
8

CHOCO6513aHII/ITLIMeTaJIHOBOTKOI)pOBI/II/I.

JlabopaTopuasipaGoTaNe3.
OnpenesieHHe3aBUCUMOCTHCKOPOCTHPEAKIIUM OT KOHIIEHTPAUMHU
pearupyouiux BenecTn

Lenb:ucciie10BaThbBIUSHUEKOHIIEHTPALIMMPEArupyIOIINXBEIIECTBY TEMIIEPATYPHI HA
CKOPOCTh XUMHUYECKUX PEAKIIHI
PeakTrBBI 1 000pyIOBaHKE: CTEKISTHHBIC TPOOUPKH, KOHUYECKHE KOJIOBI Ha 100M1,
JiepKaTeib, CEKyHIOMEp, paCTBOP TUOCYJb(aTa HaTpHs, BOAA, PACTBOP
CEpPHOMKHUCIIOTHI, pacTBOpIIEpMAaHTaHaTaKausl, | MpacTBOpIIaBeIeBOMKHUCIIOTHI
XoapaboThl
Omnbitl.
1. IIpUroTOBUTHTPUCYXUXITPOHYMEPOBAHHBIXKOJIOBI.
2. BriepBytoBHecTuSMitpacTBOpatuocyibdaranatpusu 1 OMi1 BOJIBI;BO
BTOpYI0 — 10 M THOCYNIB(aTa HATPUSA U 5 MII BOJBI;, B TPETHIO — 15 M
THOCYIh(haTa HATPHS.
3. 3atremBKOI0yNe 1 BHECHUTESMIT4Y-HOTOPACTBOPACEPHONKHUCIOTHI
4. OIHOBPEMEHHOBKIIIOUYUTECEKYHIOMEP: BCTPAXUBASIKOIOY,ClieIuTe3a
MOSIBICHUEM MYTH B KOJIOE, JepKa €€ Ha YPOBHE TJia3.
5. [IpunosBieHunManenieiMyTHOCTAHOBUTECEKYHIOMEP. OTMETHTEBPEMSI.
[ToBTOpUTEOTIBIT EMIE 2 pa3a.



6. BoummuresnaueHusBTabauily
7. OdopmuTepe3ynbTaThIHAOIIOIeHUBBUAETpadrKa

OnbITZ.
1. B aBe npoOUpPKM NOMECTUTH HECKOJIBKO Kamnenb pactBopa KMnO4, 1M
pacTBOpaIaBeIeBOUKUCIOTHIMCEPHOUKUCIOTHL. BOIHYU3HUXOPOCUTD
kpuctamuk MnSO4.

YroBbiHabmonaere?
2. Yepe3HEeKOTOPOEeBPEMSIOTMETUTBU3MEHEHNEOKPACKH PACTBOPOBBIIPOOUPKE.
3.YemsBiseTcsanepMaHTaHATKAIUSI BITOMPEAKIIIHN?

O6paboTkape3ynbTaTOB:
1. CdopmynupoBaThBBIBOI0XAPAKTEPE3aBUCUMOCTUCKOPOCTUPEAKIIUHOT
KOHIICHTpAI1H.
2. CdopmynupoBaTh BBIBOJI,II0YEMY 3aBUCUMOCTD JJOJDKHA BBIPAKATHCS
MPAMOMIIMHUEUUIIOUEM YBKAYECTBEIIEPBOUTOUYKUI TOUIIPSIMOUIIPABOMEPHO
MCIOJIb30BAaTh TOYKY Hadajla KOOPJAUHAT.
3. ChopmynupoBaTbBbIBOAOPOIMM NSO4HACKOPOCTHXUMHYECKON
peaKuum.

KoHTpPOJIbHBIEBONIPOCHI
1. laiiTeonpe1eJICHUECKOPOCTUPEAKIIIH.
2. KaknedakTopbpIBIHSIIOTHACKOPOCTHPEAKITUH ?
3. ChopMynupyiiTe3aKOHCOXPaHEHUSIEUCTBYIOIIMXMACC.

JlabopaTopHasipadoTaNe4.
N3yuyenueBIusIHUSIPA3THYHBIX(PAKTOPOBHACM EIEHUEXUMHYECKOT 0
paBHOBecHsl

Lenb: xapakTepu3oBaTh BIUSHHE HM3MEHEHHUS KOHUEHTPALUM BEIIECTB, PEAKIUH
Cpelbl U TEMIEPATYPhl HA CMEUIEHUE XUMUUYECKOTO PAaBHOBECHS
PeakTuBBIMOOOpYIOBaHNE  CTEKISHHBIETIPOOUPKHU,CTUPTOBKA, JIepKaTenb, cTakaH 50
MJI, pacTBOp ammuaka, ¢penondranent, pactBop KoCr,O7, pacTBop cepHON KHUCIOTHI,
pactBop xyopuz xeinesa (I1I), pactBop pomanuga Kanus,pacTBOp XJIOpUAa Kalus
OnbiTl.BiausinuereMnepaTtypblHAaXUMHYECKOePaAaBHOBECHE

1.BripoOupkyHaneiTe2MipacTBOpaaMMHuaKa

2. lo6aBbre2 karumdeHondraienHa

3.[IpoOupkyHnarpeiite
Uto BbI HaOM0MaeTe? O 4YeM rOBOPUT U3MEHEHHE OKPacKH pacTBopa?
[TouemyHarpeBaHnecnocoOCTBYETCIBUTYPABHOBECUSIBCTOPOHYOOpATHON peakiuu?

OIILITZ.B.]]I/IHHI/IeH3MeHeHI/IHKOHHeHTpaHHHHOHOBBOI[Op oaa



1. Bopobupkynomectuts I mitpactBopaKoCr.07
2. ITpuGasuts2kanu2upactsopaNaOH.
3. KaromypactBopynob6aBbTenoKarisiM2HpacTBOPCEPHOUKUCIOTHI, IOKA
OKpacKa He CTaHET OPaHKECBOM.
UroBsiHabm0AaeTe ?OUeMroBOPUTU3MEHEHUEOKPACKUPACTBOPA?

OnpbIT3.CMeleHHeXHMUYECKOTOPAaBHOBECUSINIPMU3MEHCHU N KOHEHTPALUH
BELIECTB.

B xumunyeckuii crakan HanedTe 20 Mi1 BoJibl U J00ABbTE MO 2 Karliu
HachIleHHbIXpacTBOpoBxiopuaaxenesa (Ill)upactBopaponanunakanmus.
PactBoppa3zmeniaiiTecTekIsiHHONMATOUKOUCOIepKUMOepasiieliTe B4 MpoOUpKU.
B oany npoOupKy BHECHUTE HACBIILIEHHBIN pacTBOP XJIOpU/A *Kelle3a, BO BTOPYIO—
HECKOJIbKOKAIEJIbHACBIILIEHHOTOPACTBOPAP OJAHUAAKAIINSA,BTPETHI0 — HEMHOTO
TBEPAOTO XJIOPUAA KAJIHS.

Yro BeI HabmonaeTe? ConocTaBbTe MHTEHCUBHOCTH OKPACKHU TIOJTYYEHHBIX
PacTBOPOBCLIBETOMUCXO/IHOTOPACTBOPABKOHTPOIbHOMTIPOOUpPKE. Pe3ynbTaTsl BHECHUTE B
Ta0IUILy.

JlalTeo0BICHEHUSIHAOIIO A€ MBIM IBIICHHSIM.

KoHTpo1bHBIEBONIPOCHI

. Chopmynupyirenpunnuntle-IllaTenne.

2. KakpiusierremmneparypaHacMeeHUEXUMHUIECKOTOPaBHOBECH S ?
3. KakBnusietnaBineHueHaCMEIEHUEXUMHUUECKOTOPABHOBECHSI ?

4. KakBIMSAETKOHIIEHTPAUSIHACMENIEHUEXUMHYECKOTOPAaBHOBECHS ?
5. KakuepeaknunHa3biBaroTcsHEOOpaTUMBIMU ? OO paTUMBIMHU ?

6. UroHa3pIBacTCAXMMUYECKUMPABHOBECHEM ?

/. UToHa3BIBAETCACABUTOM(CMEILIEHUEM ) XUMUYECKOTOPaBHOBECHS ?

|

JlaGopaTopHasipaboTaNeS. IIpuroroB/ieHNepacTBOPOB

Ilens pabOTHI: MPUTOTOBUTH PACTBOP OMPENEICHHOM KOHIEHTPAIMH, MPOBEPUTH
KOHIIEHTPAIIMIO U PACCUUTATH OIMIHUOKH.

PeaktuBel 1 ob6opynoBanue: xmopun Hatpusi (NaCl), xapOoHat HaTpwsi, XJIOpHUA
KaJlusd JpYyrue COJU,AUCTHIMPOBAHHAS BOJA, IITAaTHB C MPOOMpPKAMHU, MEpPHBIN
HWIHHAP, APEOMETP, XUMUYECKUM cTakaH Ha 600 M1, CTeKJIsTHHAS MajloyKa, BECHI.
XoapaboTsr:

OmnbIT.IlpuroroBurs50024 % pacTBopaxiaopuaa Kajaus.
Paccumnraiitemaccyxnopuaakanusi(HaBeCKY )UBOIbI, HEOOXOAUMBIC ISl TPUTOTOBIICHUS
3aIaHHOTO PacTBOpA:

m(p-pa) ®



m(KCl)=
100%
m(H20)= m(p-pa)-m(KClI)

B3BecbTe HaBecKy XJopuJa Kajausl Ha TEXHOXMMHUYECKHUX BecaX. I[IIOTHOCTH BOJbI
paBHa 1 2/cm3, Torma macca BOJBI COOTBETCTBYET OOBEMY, KOTOPBIH OTMEPSIOT
MEPHBIM LIMJIUHIPOM.

[lepenecute HaBecky KCl B crakan emkoctbto 300 m7z WM pacTBOPUTE YacTblO
OPUTOTOBJIEHHOM BIWJIMHJIPE BOJbI, pa30aBbTe OCTaBLIEHCS BOAOW U TMOIYYCHHBIN
pacTBOp MepeMEIaTh CTEKISIHHOW MaJOYKOM.

*[IpoBepuTh KOHUEHTPALMIO MPUTOTOBJIEHHOTO pPacTBOpa, MOXKHO, H3MEPUB
IUIOTHOCTh C MOMOIIBIO apeoMeTpa U CPaBHUB IMOJTYYEHHBIE JTaHHbIE CTAOIUYHBIMU
(cM. IpuIIOKEHHUE).

o(Teop.)= p(Teop.)=
o(TIpaKT. )= p(IIpaxT.)=
AGcomoTHasommoKka AX=w(mpaxT.)-o(Teop.)
AX OtHOCHUTENbHAS OIINOKa €= 100%
o(Teop.)

ChopmynupyiTeBBIBO/IL.

KoHTpOJIbHBIEBONIPOCHI:

1. HatpomnpenenenuekonneHTpannu. CiocoObIBbIpaKECHUSIKOHIIEHTPAIIUU
PacTBOPOB.

2. UtorakoecosbpBaThIUTUAPATH ?HakakoMaTarepacTBOPEHUSIOHH
obpa3zyrorcs?

3. UrorakoepacTBOpuMOCTh?OTKaKUX(aKTOPOBOHAZABUCHUT?

4. Kakyto Maccy cyib(dara Kaaus 1 BOJBI HAJO0 B3SITh I mpuroToBiaeHus 300
rpammoB 20% pactBopa?

5. Ckonbko rpamMmmoB Boabl conepxutcs B 200 r 40%-Horo pactBopa
MOBapEeHHOU cou?

6. B 400 r Boxb! pactBopwim 11,2 1 cepoBonopoa. Omnpenennure mpoleHTHOEe
COJIepKaHHe CEPOBOJIOPO/IA B MOJTYYEHHOM PacTBOPE.

7. B xaxom o0beme Boabl Has10 pacTBopuTh 200 rxmopuaa xenesa (I11), aroOs
TIOJIYYUTh PACTBOP C MAaCCOBOM JIOJIEH pacTBOpEHHOTO BemiecTBa 15%7?

8. B80 r Boasl pactBoprin 7 reynbdata xenesa (II). Onpenennre MmaccoByro
JIOJTIO COJIA B pacTBOpe?



9. Cmemanu200r15%pactBopaxnopuganarpusu300r10%pactBopa 3TOrO *Ke
BellecTBa. Onpeaennure KOHUEHTPAUIO MTOJTyYEHHOTI0 pacTBopa?

JlabopaTopHasipadoTaNe6.
HccnenoBanneaucnepcHbIXCHCTEM

[enb:0BNaICHUEYMEHUSIMATIPUT O TOBJICHU S TUCTICPCHOHHBIX CHCTEM.
[TomyunThAKCTIEPCHBIECUCTEMBIMUCCIICIOBATHUX CBOMICTBA

PeakTuBBl 1 000pyAOBaHME: KapOOHAT Kaublus (Men), O€H30I, cofa, MOJICOIHEUHOE
MacJio, BOJa,XUMUYECKHE CTaKaHbl, CTEKIISTHHBIC TTAOYKH, IITATHB C TPOOUPKAMH.
XoapaboTsl:

OmnbiTl.IIpuroroBiaeHuecycCrieH3MMKaApOOHATAKAIbIUABBO/IE
Haneiite B 186 mpoOupKU Mo 5 MJI JUCTHIUIMPOBAHHOW BOABL.B mepByio mpoOupky
nobdaspre 1 ™Ma 0,5 %-Horo pactBopa kenaTuHa. 3areM B 00€ NpOOHPKHU
BHECUTEHeOobIIoeKoInYecTBOMenanB30oraiite. [loctaBbTe06enpooupku B
IITAaTUBHU HAOIIOJalTE PACCIOEHUE CYCIIEH3UU.
3anuimuTeHa0II0ACHU.
B BhIBosie oTBeThTe Ha Bompockl: OAMHAKOBO JM BpeMsi pacciavBaHus B 00eHx
npobupkax? Kakywo ponb wurpaer sxkenaTuH?YTo B JaHHOW CYCIIEH3UU SIBISETCA
ucriepcHol (a3oit U AUCTIEPCUOHHOM cpenor? 3anuiinTe HaOI0ICHHS.
OnpbiT2. I1o/1y4eHUEIMYILCHIA.
A) B ipoOupky ¢ mpoOKoi HajehTe 5 M1 JUCTUIUIMPOBAHHOM BOJBI M 100aBbTe 1 M
6ensouna. [locie BcTpsixuBaHus HaOmroAaiiTe OBICTPOE PACCIOCHUE CUCTEMBI. 3aTeM
nobaepre 1 - 2 Mn2%-HOropacTBopa MbUJIa W DHEPTUYHO BCTPSAXHUTE. 3aIlUIIUTE
HAOJTIOICHUS.
b5) B mnpobupky namedite 5 ™mn 5%-HOro pacTBOopa coibl, M00aBbTe 1 M
MOJICOJTHEYHOTO Macia | BeTpsxHuTe. HaOmromaiite oOpa3oBaHue yCTOMYMBOM
AMYJIbCUN.3ANTUIIINTE HAOTIOICHUS.
BriBogechopmynupyiiTeMeXaHn3MCTaOMITH3AIUUIMYIbCU.
KoHTpo/1bHBIEBONIPOCHI

1. Urorakoecmecu ?KaknmMuObIBaroTcMecH ?

2. KakueBelecTBaHa3bIBAIOTCAIMYIIBIaTOPaMU ?

3. KakuecncreMbIHa3bIBAIOTCATUCTIEPCHBIMA?

4. Y1onoka3bpIBa€TCTENIEHbAUCIIEPCHOCTH?

5. UtoTakoeMOHOAUCTIEPCHASUIIONUIUCTIEpCHasicucTeEMA?

6. Kakue qucnepcHbICCUCTEMBIHA3BIBAIOTCACBOOOTHOIUCIICPCHBIMUHT
CBSI3HOIMCTIEPCHBIMU ?
7. KaknecucTeMbIHa3bIBAIOTCAIMYIbCUIMHUU CYCTICH3 UMM ?



JlabopaTtopnasipaGoraNe7/.
IHosyyeHHeITHIIeHAUM3YYeHHEer0CBOWCTB

[en1b:03HaKOMUTHCACKAYECTBEHHBIMUPEAKITUSIMU YTICBOJOPOIOB.
N3y4nTh0CHOBHBIEPU3NUECKUEUXIMIUUECKUECBONCTBAYTIIEBOIOPOIOB.

PeaktuBel um o00OOpymoBaHME: IITaTUB C NPOOMpPKAaMHU, Ta300TBOJAHAS TpyOKa,
CIMPTOBKA, JE€pKaTeNb IJii TPOOMPOK, pacTBOp IMEpMaHTaHATa KaliHs, PacTBOP
MOJTHOM BOJIBI, OKCHJI aTFOMUHHSI, STAaHOJ, KOHIIEHTPUPOBaHHAS CEpHAs KUCIIOTA.
XoapaboTsl:

[Ipexxae yem mpHUCTYyNaTh K MOJTYYCHHUIO STUIICHA, HY)KHO B JIBE MMPOOUPKH HATHUTH IO
1 - 2 wmn pa30aBlIeHHBIX pPAaCTBOPOBIEPMAHraHaTa Kaiusi (pO30BBIA) W HOMHON
BOIbI(CBETJIO-KEITHIN).

B cyxyio mpoOupky ¢ ra3o0TBOJHON TpyOKOW, MOMECTHTE HECKOJIBKO KPYIMHHOK
OKCcHIa amioMUHHUS (Kataim3atop), | M 3TaHolla W OCTOPOXKHO 10 CTCHKE
npobupkuHaneite 3 - 4 MJI KOHIICHTPUPOBAHHOMW CEPHOM KHUCIOTHI.Jlepka mpoOupKy
B HAKJIIOHHOM IIOJIO)KCHWHU, HArpeuTe CJIOW JKUAKOCTH B ITUIAMEHU CIHUPTOBKH JO
KUTICHUSL.

He mnpexpamas HarpeBaHus, OINYCTUTE KOHEIl Ta300TBOJHON TpyOKM CHayana
BIpoOupkyc pactBopoMm KMnOs(pacTBopoOeciBeunBaeTcs), 3aTeM BIPOOUPKY
CUOJIHOM BosIOM (pacTBOp oOecuiBeunBaercs). [logoxkruTe ra3 Ha KOHIIE Ta300TBOHOM
TpyOKH.

Vkaxure ¢uznueckue cBoWcTBa sTuUiieHa. [loyemy oOecuBeUMBAIOTCS PacTBOPHI
MOJIHOM BOABI W TiepMmaHranata kanua? OOpaTuTe BHUMaHWE Ha IBET IJIaMEHU
TOpPEHUS ATUIICHA.

HanumurteypaBHeHHEpEaKITUUTIONYYCHUSID THIICHA.

Hanumure kayecTBEHHbIE peaKIIUU TUIICHA.
HanumureypaBHeHHEpeaKITUUTOPEHUSITHUIICHA.

Cdopmynupyiite BHIBO/I.

KoHTpo/IbHBIEBONIPOCHI
1.CocraBbTedopMynbsIn30oMepoBaIKeHOBHATKaaueHOBcocTaBaC,Hg.
JlaliTenMHa3BaHMUS.

2.PacnpenenurecnenyomueyrieBoA0POAbINOTPEMKIACCAM(ATKaHbI, aJIKEHBI,
AJIKWHBI):

CoHs,CeHi,,C3Hg, CoHyy, C4Hp,C4Hy0,CsHyg,C3Hy, CsHy o, CsHg, CsHs.
3.Hanuimure ypaBHEeHHs peakIyii, TPH MOMOIIM KOTOPHIX MOKHO
OCYIIECTBHUTH CIEYIONIUE PEBPANICHHS:

a)CHg-CH2C| _1> C2H4 2—> Csz 3_> CHZZCHz



‘ | °
CO; CeHs

4. JInsABEIEeCTBa, UMEIOIIETOCTPOCHUE:
CH=C-CH>-CH>-CH>-CH3
CocraBbTepOpMYyIIBI:
a)M30MeparioIoKeHUATPOMHOMCBA3U 0) n3oMepa
YIJIEPOAHOU LENHU
B)U30MEpaapyrorokiaccayrieBoaopooB. Hazopurenx.

5. Kakas061maspopmMynacooTBETCTBYETTOMOJIOTHYECKOMYPSTY

ApOMATHYICCKUX YIJICBOAOPOIO0B:
a)CnHZn 6)CnH2n+2 B)CnHZn—Z I‘)CnHZn—G

JlabopaTopHasipaboTaNe§.
AHAINTHYECKHEPEAKIIMAAHNOHOB

[enb:u3ydeHnexapakTepHbIXpEeaKIUiHAN00IeepacIPOCTPAHEHHBIX aHUOHOB.
PeakTuBbl 1 000pyIOBaHUE: PACcTBOP Cyib(dara HATPHs, pacTBOp KapOoOHATa HATpPHUS,
pactBop ¢docdara Hatpusi, pactBop BaCl,, pactBop xiopuma HaTpus, pacTBOp
Opomuza HaTpus, pacTBOp Cyjiabduaa HATpus, pacTBOp HOAMIA HATpPHUI,
pacTBopHUTpaTacepeOpa,  PAacTBOPHUTpATAHATPHUS,  PACTBOPTUAPOKCHUIAHATPUS,
MeTaJNTMYeCKUi IIMHK, pacTtBop xiopuaa xkene3a (III), pactBop amerata Hatpus,
IITATUB C MPOOHPKAMHU.
XoapaboTsl:

AHHOHBINEPBOHAHAINTHYECKOUTPYNIIBI
K NEePBON aHATUTUYCCKON TPYINIE AHHUOHOB OTHOCATCS CyJb(daT-HOoH,
0% xSRI koGO, cHmaT-sOR,  Gopat-on BiOF,
2 3 4 2 4
OTH aHHOHBI 00pa3ylOT C KaTMOHOM Ba?" comm, MalopacTBOpUMBIE B BOJE, 3a
UCKIIIOUEeHHEeM cyibdara Oapusi, XOpOIIO pPacTBOPUMBIE B  pa30aBIICHHBIX
MUHEPATbHBIXKHCIIOTaX. [103TOMYBBIIEIUTHAHUOHBIITOUTPYIIIBIB  BUACOCA/IKA
TPYIIIOBBIM peareHToM - xiopuaom 6apus BaCl, MOKHO TOJBKO B HEHTPATbHON WU
cabomIeIoOuHON cpee. AHUOHBI MEPBOM TPYNIBI 00pa3ylOT C KaTHOHAMH cepedpa
Ag" comm, pacTBOpHMbIe B pa30aBlICHHON a30THOW KHCJIOTE, a cyiabdar cepebpa
AQ>SO, pacTBOpUM J1aXKe B BOJIE.
I'pynnoBaspeakuus
B mpoOupku HanmuTh 1Mo 2 M1 pacTBOPOB cyib(darta, kapboHara u docdara HaTpHUs, B
KaXXayro 100aBUTh paBHbIe 00beMbl BaClo.
Yactaslepeakuuucyabhar-anuona SOz
B mnpoOupkyHanuTh mo 2 MJ pacTBOpPOB Xxjopuja Oapus U J00aBUTH CEPHOM
KHUCJIOTHL. BIpoOupKyHanmuThno2MiapacTBOPOBCYIb(PUTAHATPUSINJOOABUTH



WOJTHOMBO/IBL.

Vonnas nim 6poMHast BOJIA IPU B3aUMOJICHCTBHY C PACTBOPAMH CYJIb(OHUTOB
00ecLBEYMBAETCS.

YactHblepeakuukapOOHaT-aHUOHA

KucnoTsl paznaratoT cojiv yrojbHOM KHCJIOTHI C BbIAEIeHHEM okcua yriepoaa (IV).
Oxcun yriepoja MOXHO OOHapy>KUTh M3BECTKOBOW BOJIOM (HACBILLIEHHBIH PacTBOP
Ca(OH),). U3BecTkoBasi BOjJia MYTHEET BCIIEICTBUE O0Opa30BaHUsl KapOOHATa KaJbIHsI
MOJT IEMCTBUEM YIJIEKUCIIOrO ra3a.

B npoOupky HanmuTh 1o 2 MJ1 pacTBOpPOB KapOoHaTa HaTpus U 1006aBuTh 2H comnsHoi
KHCJIOTHI. 3aTeM B MPOOUPKY J00aBUTh U3BECTKOBYIO BOJY.
Yactusiepeakuuudpocdar-uonaPO> 4

Hurpar cepe6pa AgNO; ¢ annonamu PO4> maér xéntelii ocamok pocdara cepebpa
AQg3POs, pacTBOpUMBII B a30THOM KUCIOTE.

B npoGupky HanmuTh mo 2 M pacTBOpoB ruapodocdara HaTpus U A100aBUTh HUTPAT
cepebpa.

Yacrapiepeakuuuxpomar-uoHacCrO4>

BrnpoGupkyHanute 1Mo 2 M pacTBOPOB XpoMara Kaiusi W J00aBUTH XJIOPHU]T
6apus.BaCl, ¢ CrO ¥ o6pagyer xenTelii ocanok xpomara 6apusa. Ocagok pacTBOPUM
B MUHEpaJbHBIX KUCI0Tax, HO He pacTBopuM B CH3COOH.

HutpaT cepebpa AgNO3 ¢ CrO % o0OpasyeT KUPIHUYHO-KPACHBIH OCaJ0K XpoMara
cepedpa. Ocamok pactBopuMm B HNO3z u NH4OH, Ho He pacTtBoprMm B CH3COOH.
AHHOHBIBTOPOAHATMTHYECKOUTPYIIIBI

Ko BTOpO#i aHamuTHYeCKOM rpyrie aHKOHOB OTHOCsTCs xjopua-uoH Cl°, Opomua-non
Br’, monun-uon I' u cynedun-uon S2-, pomanua-uon SCN-,
DTHAHUOHBIOOPA3YIOTCKATHOHOMAE" COJIHM, HEPACTBOPHUMEBICB BOJIC U B pa30aBICHHOM
a30THOM KHUCIIOTE. ['pyIIOBBIM pPEArecHTOM Ha AHWOHBI BTOPOM TPYIIIBI SIBJISETCS
Hutpatr cepebpa AgNO3z B mpucyrctBum azoTHo kucinoTsl HNO3. Xmopun OGapus
BaCl, ¢ annonamu BTOpOM Tpynmbl ocaakoB He oOpasyeT. Xmopuna Oapusi BaCl; ¢
aHUOHAMH BTOPOU IPYIIBI OCAJIKOB HE 00pa3yerT.

B npoOupku HamuTh 10 2 MJI pacTBOPOB XJjopuja, Opomuna, cynbhuaa U HOIUA
HATpPHs, B KXY 100aBUTH paBHbIE 00beMbl AZNO3.

Hutpar cepebpa AgNO3 ob6pasyer ¢ anmoHom Cl° Gemnblii TBOPOXKHCTBIA OCaIOK
xjiopuga cepebpa, HEpaCTBOPUMBII B BoAe U kuciorax. OcaJok pacTBOpsieTCs B
aMMHaKe, MpU 3TOM 00pasyeTcs KoMIuiekcHas coiib cepebpa [Ag(NH3)]2Cl. Ilpu
JEHCTBUM A30THOM KHCJIOTHI KOMILICKCHBIM WOH paspylIaeTcs W XJIOpHUI cepebpa
CHOBA BBITIAJIA€T B OCAJIOK.

Hutpar cepebpa AgNOs3; obpasyer c¢ Opomua-moHOM Br- jkenToBaThlii 0camok
Oopomuga cepedbpa AgBr, HepacTBOPUMBII B @30THOM KHUCIOTE U IUIOXO PACTBOPHUMBIN
B aMMHUAaKe.

Hutpar cepebpa oOpaszyer ¢ anmonamu I- kEntelii ocagok moauzaa cepedpa Agl,
HEPAaCTBOPHUMBII B a30THOM KUCIIOTE U pacTBope ammuaka (otimuaune oTAJCI).
Hurparcepe6paAgNO3zo6pasyeTcannoHoMS > uépHbliiocafokcyabhuaa



cepeOpa Ag>S, KOTOpBIM HEPACTBOPUM BpPACTBOPE aMMHaKa, HO PacTBOPSETCS IMPHU
HarpeBaHUM B pa30aBIIEHHON a30THOM KUCIOTE.
3.AHMOHBITPETbEHAHATUTHYECKOUTPY I bI
KTpeTheirpynneannonoBOTHOCATCAHUTPAT-HOHN O3 - HuTpuT-HOHN O
,aietat-noHCH3COQO : I pynnoBoropeareHTaHaaHUOHBITPETHEUTPYTIIIBIHET.
Peaknuucynbdar-nonos(l1)
Cynbgar xenesa (II) ¢ murpar-momom NO® 00pasyeT B KOHIEHTPUPOBAHHOM
pacTBOpE CEPHOM KUCIOTHI KOMILJIEKCHYIO coiib Oyporo 1Beta [Fe(NO)]SOA4.
K 2 mn pactBopa comu NaNO3z no6asute 2H pactBop cepnoit kuciotel (pH=6) u
HECKOJIBKO KalleJlb YETBIPEXXJIOPUCTOTO YIIEPOA.
Peaknnnanerat-uonoBCH3zCOO"
Xnopug sxeneza FeCls mpu B3auMoAeMCTBUM € pacTBOpaMM aleTaToB oOpa3yeT
aneTaT jkejie3a KpacHO-Oyporo IBeTa, KOTOpbIM HpH pa3daBiIeHUH M HarpeBaHUU
JIETKO TMOJBEPraeTcsi TUIPOJIU3Y C 0Opa30oBaHMEM OCaJKa OCHOBHOW COJIM areTraTa
xene3a (III). OTkpwiBaTh amerat-uoOHBI 3TOM peaklHedl Henb3s B MNPUCYTCTBUU
anronos CO Z, I SO %, PO ¥, S*. Ux3Heo0XQIUMO OCaUTh XJIOPUIOM Oapus H
HUTpaToM cepedpa. Peakuus nporekaer nmpu pH =5-8.
K 2 kammsm pactBopa arerata HaTpusi 100aBUTH pacTBop xjopuaa skeneza (I11),
HarpeBasi poOUPKY Ha BOASHON OaHe.
KoHTpo1bHBIEBONIPOCHI

1. lanTeonpene e HUEAHUOHAM.

2. KaknepeakMnHa3bIBarOTCAKa4E€CTBEHHBIMU ?

3. HazoBurerpynmnopoiipearecHTaHHOHOBIIEPBONAaHAIUTHYECKOUT PYIIIIBI.

4. Ha3oBUTerpynnoBoipearecHTaHMOHOBBTOPOMAHAIUTUYECKONTPYIIIIBL.

5. HazoBurerpynnoBoipearecHTaHHOHOBTPEThEHAHATUTHYECKOUTPYTIIIBI.

JlabopaTopuasipaGoTaNeO.
KadecTBeHHbIEpeAKIINMHAOT/IEIbHBIEKIACCHIOPTAHNYECKHXBEIIECTB

Lenb: uccnenoBaTh KAYECTBEHHBIE PEAKIMU OPraHUYECKUX COCIMHEHUN OTIEIbHBIX
KJIaCCOB

PeaktuBe W 00OpymOBaHHE: pACTUTEIBHOE MAacio, PacTBOp Kpaxmala, pacTBOP
TIII0KO3bI,pacTBOp Tuapokcuaa Hatpus (NaOH), pactBopcynsdara menu (II), pactBop
Woma, pacTtBop HUTpara cepebpa, Bojaa, INTATUB C MPOOWPKAMH, CIUPTOBKA,
JepKaTellb 1711 MPOOUPOK.

XoapaboThr:

OnbiTl.OnpeneneHueHenpeaeJJbHOCTHKUPOB.

1. B npoOupkynaneiite 2 - 3 M1 paCTUTETLHOTO Macya, 100aBbTe 5 - 6 Kanemib

pacTBopa io/1a po30BOro I[BETa, IPUTOTOBIEHHOTO HA YETHIPEXXJIIOPUCTOM

yIIepoe.

2. CMechBIPOOMPKEIHEPTUIHOBCTPSIXHUTE.
Uemo0ycnoBiIeHAHENPEIENbHOCTHIUNNUI0B?O0BSICHUTEUCUE3HOBEHUE ~ PO30BOM
OKpacku hoja. Hanumure ypaBHeHUE peakuuu
OnbiT2.BoccTtanoBienueCu(OH)2rinoko3oiBuie/104HOM Cpe/te.



1. Bnpobupkynomectute | mnpactBopaCuSOsu2mnpacteopa NaOH.
2. [Tony4yenHsliiocaqOKIHEPTHYHOBCTpAXHUTE. BHEcuTeBIpoOupKy 1 Mt
pacTBOpa IIIIOKO3bI.
3. [IpoOupkycierka HarpeiTe BIIaMEHU CIMPTOBKHU J0 U3MEHEHUS LIBETA, AepiKa
€€ HaKJIOHHO
Yro Bel HaOmogaete? Kakoil uBeT oOpazoBaBuierocs ocanka? Hanumure ypaBHeHUS
peakuuu. Yto Bbl HabroaeTe mocie HarpeBaHusi? Hanummure ypaBHEHUS peakiui
okucnenus riaoko3sl Cu(OH),
OmnbiT3.BoccTaHoBIeHHEAMMHAYHOTOPacTBOPaA g OriioKo30i(peakuus
cepeOPSIHOIO 3epKaJjia)
B npobupky momectute 1 Ma pactBopa AgNO3z u pactBop NaOH no obpazoBanus
ocanka.K momyuenHomy ocanky poOapisiite mo kamisiMm pactBop NH4OHpo ero
pactBopenus. K mpospaunomy ammuauHomy pactBopy AgrO poGaBbre 2 Ma3 %-
rOpacTBOPArIIOKO3bl, HATPEUTE CMEChI0 KUTIEHUSI HA CIIUPTOBKE.
UrossiHabmogaeTe ?UToo0pa3oBanochHacTeHKaxmpoOupku? Hamuiure ypaBHEHHE
peakiuu cepedpsHOro 3epKaa JjIs TIFOKO3BI.
OnbiT4.KayecTBeHHAsIpEAKIUSIHAKPAXM AJICHOIOM
Hanetite B mpoOupky 5 mMn 1%-Horo pactBopa Kpaxmana, BHECHTE 2 - 3 Karuid
pa30aBiIeHHOr0 pacTBoOpa Hoja.
Yro Bbl HaOmonaere? [louemy m3meHsieTcs 1uBeT pactBopa? Hamuimure ypaBHEeHHe
pEaKIHH.

O6paboTKape3yIbTaTOB:

1. [Ipoananu3upoBaThIIONYYECHHBIEPE3YIbTATHI.
ChopmynupyiTeBbIBOI0DU3NKO-XUMHUUYECKUXCBOMCTBAXKUPOB.
ChopmynupyiTeBBIBOI0DU3NKO-XUMUIECCKUXYTIICBOIOB.
ChopmynupyiTeBbIBOI0DU3NKO-XUMHUIECKUXCBOMCTBAXKpaxMasa.
ChopMynupyHTeBBIBOI0KaYECTBEHHBIXPEAKITUSI XOKHIKUX)KHPOB.
ChopmynupyiTeBBIBOJOKaUECTBEHHONPEAKITMUKpaxMara.

ook w

KoHTpo/1bHBIEBONIPOCHI
1. KakueBeniecTBaHa3bIBAIOTKUPAMHU ?
2. Knnaccuuxanusxupos.
3. KakuesenecTBaHa3pIBatOTyTIeBagaMu?
4. KnaccuukanusyriieBo0B.

Jla6opaTopuasipaGoTaNel0.
KayecTBeHHBIHAHATM30PraHUYECKUXCOEAUHEHUUTIOPYHKIMOHAIbHBIM
rpynmnam

[lenb: nMccnenoBaTh peakUUW OPTaHUYECKHUX COECAMHEHHMM OTIENBbHBIX KIIACCOB IO
(YHKIMOHAIBHBIM TPYIIIaM.

PeaktuBel u  00OpymOBaHME: IITaTUB €  OpoOUpKaMu,JepKareib s
poOHUPOK,3TUIIOBBIACIIUPT, LIUIEPUH,PACTBOPIIEpMaHT aHATAKAIHSI, PACTBOP



T'HIPOKCUIaHATPUS, pa30aBIeHHasICEPHASIKUCIIOTA, PACTBOPCYIb(paTaMe 1, BOAA.
XoapaboTsl:

OnbITl.OKHCICHHEITAHOJIAPACTBOPOMIIEPMAHT AHATAKAJIUS.

B npoOupky Haneiite 1 ma staHona, no6aBpTe 1 M pa3daBIEeHHOrO0 pacTBOpPa
nepMaHraHara kamus W 1 M pactBopa cepHOM KucioThl. (CMech BellecTB
IepeMelranTe.

HaGmonaiiTe obeciiBeunBaHre pacTBOpa MepMaHraHaTa Kajius U cielupuyIHbINA 3anax
YKCYCHOTO anbJieruaa (3amax aHTOHOBCKUX sI0JIOK), CO BpEMEHEMIIEPEXOASIINi B
PE3KUH 3amax ykcyca.

HanumureypaBHeHHEepeaKIIMMOKUCICHUSATAaHOIA.

OnbiT2. KoMmiiekcoo0pa3oBaHMEMHOT0ATOMHBIXCIIMPTOB.

B npobupky Haneiite 3 wmin pactBopa NaOH u 1 wmun pactBopa CuSOg,
noJlydeHHbIHOCa10Kpa3aenuTeHaTpuuacTu. Jlo0aBbTekocaakyno | MiBoiHy
NpoOUpPKYBOJBI, B JPYIyl0 — 53TaHOjJa, B TpeTbio — rinnepuHa. Coaepxumoe
IPOOUPOK SHEPTUUHO BCTpsIXHUTE. Pe3ynbrar cpaBHUTE.

Ha6monaiite pactBopenue romyodoro ocanka Cu(OH), utémHo-cuHMi LIBET pacTBOpa
B IPOOUPKE C TIIULEPUHOM.

HanumureypaBHeHnepeakIInnoOpa3oBaHus Cu(OH),nypaBHEeHHUEpEAKIIUH
o0pa30oBaHus KOMIUIEKCHOW COJIM TIMIIepaTa Me/Iu.
PeakmusicCu(OH)zsaBisieTcsikauecTBEHHOMHAMHOTOATOMHBIECITUPTHI.
OnbiT3.BoccTanoBieHuedopmaibaeruaoMmokcuaacepedopa. Peakius cepeOpsiHOTO
3epKajia SIBISIETCSl KAueCTBEHHOW Ha albJeTUAHYIO Tpynmy. AJbIETHabl, HUMes
NOJIBIKHBIA  BOJIOPOA TIpU  KapOOHWIIBHOM TpyMIe, TPOSBISIOT BBIPAXKEHHBIC
BOCCTaHOBHTEIbHbBIE CBOMCTBA. OHM BOCCTaHABIMBAIOT CEpPeOpO, a CaMU OKUCIISIIOTCSA
70 COOTBETCTBYIOUIUX KHUCJIOT. MeTtamummueckoe cepedpo Bbiaensercs U0 B BUIE
ocaJika 4YepHOro IBEeTa, MO0 B BUIE OJECTAIIETO 3epKAIBHOIO HalIETa, €ClU CTCHKU
npoOHpKH XUMUUecKd ynucThie. [Ipu 106aBIeHNH 1IET0YN B CMECh CKOPOCTh PEAKIUU
cepeOpSTHOTO 3epKaJia TOBBIIIACTCS.

B npobupky naneiite 1 mn pactBopaAgNOs,no6aBere 1 M pactBopa NHsOH. K
MOJIYYCHHOMY OCaJKy aoOaBisite mo kamisim pactBop NH4OH no momHOro ero
PacTBOpPEHHSI.

B npo3paunbiii  OecuBeTHbIi aMmuauHblii  pactBop AgyO BHecute 1 wmin
dopmanbaeruna, cMech paszenure nomnoigaM. B onHy npobupky 100aBbTe HECKOIBKO
karmenb pactBopa NaOH wu HaGmomaiite a¢dekt peaknuu. Btopyro mnpoOupky
HarpenTe Ha CIUPTOBKE JJISI BOCCTaHOBJICHHS cepedpa (oOpasyercs cepeOpsHoe
3epKalo).

Habmnronaii TeBNUsIHUEIEIOUMHACKOPOCThPEAKLINUCEPEOPSHOr03epKaIa.



Hamumure  ypaBHeHHME  peakiuu  OKUCJIeHUus (GopMmaibierujia aMMHUAYHBIM
pacTtBOpoMA >0 10 MypaBbUHOM KUCIOTHI.
OnbiT 4. Boccranosiienue  ¢gopmaabaernaom  ruapokcuaa  meau(Il)
(peakuusiTpommepa).
Anpaeruapl  OpU  HarpeBaHMM B ILIEJOYHOM  cpele  BOCCTaHABIMBAIOT
COCIMHEHUSIBYXBaJICHTHOUME I BCOETNHECHHUS0THOBAICHTHOM MEIU,U  TOJIBKO
(opManbpaerul BOCCTaHABIMBAET ME/Ib 0 METAJUIMYECKON MO CXEME:

Cu(OH); — CuOH — CuO — Cu
[{BeTocaaKoB:roqy0onHKeNThIHOpaH)KEBO—KPACHBIHKOPHUYHEBBIH
Bce ykazaHHble B CXeMe COEUHEHUsI MEM Majo pacTBOPUMBI B pacTBOpax LIen0dYeit
U BBIJICJISIIOTCS B BUJI€ 0CaJKOB. 110 M3MEHEeHUIOo 1IBeTa 0cajiKa JIETKO MPOCIEIUTh X0/
peakuuu. Peakuus BOCCTaHOBJICHMSI JBYXBAJICHTHOM Menu OblIa MpeasiokeHa
TpommepoM.
[Tomecture B mnpobupky 2 wma pactBopa NaOH, pgobGaBeTe 2 - 3 Kamm
pactBopaCuSO4. K monyueHnomy ocanky mnpubaBbre 1 M QopmanuHa, cMech
nepemeniaite. BepxHior 4acTh pacTBOpa HarpelTe B IJIAMEHHU CIIUPTOBKH, a HUKHSIS
4acTbOYAET CIY>KUTHbKOHTPOJIEM.
HaGmronaiiTen3aMeHeHUe BETACMECUBIIPOOUPKENOOPA30BAHUEOCATIKA.
HanumureypaBHeHnepeakIInnoOpa3oBaHus Cu(OH),unypaBHEHUEPEAKIIN T
BocctanoBiieHuss Cu(OH), dbopmansaerugom.
CrenaiiTeBBIBO/I.

KoHTpo/IbHBIEBONIPOCHI

1. KnaccudukanuscnupTos.
2. CrioMOIIIbIOKaKOTOPEaKTHBAMOKHOPA3TUIUTEI TUIIOBBIMCITUPTUTITHIICPUH ?
3. KakaspeakuussBise TCIKa4eCTBEHHON 1T aJIbICTHI0B?
4. CnoxxHbIed(PUPHI—ITONPOTYKTHIB3aUMOICUCTBUS : A.
CnupTa ¢ alnpJIeruioM
b./IByxcnupToB
B.AnkeHoBcBOI0M
I'. Kucnorcocniupramu
5. MonyuntsC;HsONamoxHOB3aHMO1€ICTBUEMATAHOJIAC!
1.Na 2. NaOH 3.NaCl 4.NaH
6. HamumuTekauec TBEHHYIOPEAKIIMIOHACTIOKHBIECITUPTHI.
7. I'MUIepuHOTHOCUTCSIKKIACCYCOEAUHEHU !
A. OIHOATOMHBIE CITUPTHI b.IIpocteieadups
B. MHOroatomMHbI€ CIIUPTHI I'. Anpnernanl
8. ITepeBonC,Hs—CoHsOHocymecTBaseTeapeakiei:
1.I'uppaTanyu 2.I'napupoBaHus 3.Jleruaparamnum 4.T"opeHus

JlabopaTopHasipadoraNell.
OCHOBBLTA00PATOPHONNIPAKTHKHU



Lenb: 03HAKOMIIEHUE C MPABUIIAMU padOThl B XUMHUUECKON Tab0OpaToOpuu M TEXHUKON
0€30MacHOCTH, TA00PATOPHBIM 000PYIOBAHUEM U XUMUUYECKOUN MOCYI0H.
PeaktuBbl 1 000pyTI0BaHME MITATUB C IPOOMPKAMHU, TOPEINKa, [INATEeIH, CTEKISHHBIC
MajJoOYKHd, CTCKJISHHBIE  TPyOKHW, CTaKaHbl, IJIOCKOJIOHHBIC,KOHMYECKHE U
KPYTJIO0IOHHBIC KOJIOBI, IUIUHAPHI, MCH3YPKH, TUTIETKU U JP.
XoapaboTsl.
TexHukade30MacHOCTHMMEPBINPETOCTOPOKHOCTH

1.BCCOHBITI:»I,CBHBaHHBIeCHpI/IMCHGHI/IeM I/IJII/IO6pa30BaHI/ICM$II[OBI/ITBIXI/IJII/I BPCOHBIX
BCHICCTB, CJICAYCT NPOBOAUTH TOJIBKO B BbBITAXKHOM H_IKa(l)y pu BKJIFOUCHHOM
BCHTHJIATINHN.

2. 3ampeniaeTcsi HPOBOAMUTDH OMBITHl CO BCEBO3MOXXHBIMH B3PHIBUATHIMU WU
OorHeonacHbIMH cMecsiMU. OTBITHI ¢ HEOOIBIIUMHU KoJmyecTBamMu (1-2 M) J1erko
BOCTUIAMEHSIIOIINXCS BEIIECTB HEOOXOJMMO IPOBOAUTH BAAINA OT OTKPHITOTO OT'HS
WIH BKJIIOYEHHBIX HArpeBaTeNbHbBIX MPUOOPOB.

3. IIpu HarpeBaHUU WM KUTITYEHUU B TPOOUPKE HEOOXOAUMO IMOJIH30BATHCS
JIepKaTeIsIMU U CIEIUTh 32 TEM, YTOOBI OTBEPCTHE MPOOUPKHU HE ObLIO
HampaBJIeHO B CTOPOHY CAMOI0 pabOTAOLIEro WK cocea. ITO OCOOEHHO BaXKHO
co0JII0/1aTh IPU HAarpE€BaHUU KOHIIEHTPUPOBAHHBIX PaCTBOPOB KHUCIOT U IETOUEH.

4. He cienyeT HaAKJIOHATHCS HAJl COCYJIOM, B KOTOPOM IPOUCXOIUT
HarpeBaHHe WM KUISTYEHHUE KUIKOCTH, BO N30exKaHHe MoNa aHus OpbI3r B JUIO
WJIM TJIa3a.

5. [IpuHE06X0AMMOCTHOIIPEIEIUTh3aaXBbLACIIAIOIUXCATIAPOBUIINTA30B,

HEJB3SBIIbIXaThUXHETIOCPEICTBeHHOM3pabouerococyaa. Heo6xoaumonerkumMu
JIBUKEHUSIMU PYKH HAMPaBUTh Mapbl WK Ta3bl K ce0€ U OCTOPOKHO BIIOXHYTh.

6. Ilpu pa3zbaBieHUN KOHIIEHTPUPOBAHHBIX KUCJIOT WM IIETIOUEH ClIeayeT
HEOOJIBIIMMU MOPIUSMHU BIMBATh KUCJIOTY WIH IIEI0Yb B BOAY, a HE HA000POT.

/. 3a)KKEHHYIO CHUPTOBYIO TOPEIKYKATErOPUUECKH 3aMpeIaeTcsl HAaKJIOHATh
BO M30ekKaHNE KIPOCKOKA» TUIAMEHH BHYTPb TOPEJIKH.

8. Ecubplna pa3nura JerkoBOCILIAMEHSIONMIASCS KUAKOCTD, CIEAYET TOTIaC
K€ TIOTACUTh BCE HAXOAITUECS TOOIN30CTH TOPEIKH, 3aChINaTh PA3IUTYIO
KUJKOCTh MIECKOM, COOPATh €T0 U MEPEHECTH B MPEIHA3HAYECHHYIO JI 3TOr0
€MKOCTb.

O0muenpaBmiapadoTbIBXMMHUYECKOIa00opaTopun

1. JloHadana3zaHATHSHEOOXOUMOBHUMATEILHOO3HAKOMUTHCACTEMOMN
paboThI, UCTIOIB3YST METOIUYECKUE YKa3aHUsl, yUCOHUKN U KOHCIIEKT JICKITH.
2. BxumunueckoinabopatopuucienyerpaboraTpBXajaTe.



3.B nabGopaTopuu KaTeropuuecky 3anpeiaeTcs NpUuHUMaTh MUY, BKIOYATh
VI BBIKJTIOYATh PyOMIIBHUKH, a TAKXKE TPOTATh MPUOOPHI, HE OTHOCAIIUECS K
JaHHOM paboTe.

4. PaGouee MecTo HEOOXOAMMO COJIEPKATh B UUCTOTE, HE 3arPOMOK/Iasi €T
MpeIMETaMH, HE OTHOCSIIIUMHUCS K JaHHOU padoTe.

5. PeakTuBBI, MPOJIUTHIC WK PACCHIITAHHBIC HA CTOJIC WM HA MOy, CICIYeT
TOTYAC XK€ HEUTPaIN30BaTh U yOpaTh.

6. JIummaue KHUTH, )KYPHAIBI U TETPAIu HE JODKHBI HAXOIUTHCSA Ha pabodem

ctone. MeTtoaudeckue nocodusi, pabouue TeTpaau cienyeT ooeperatb ot
TOTIaJIaHus Ha HUX BOJIBI, KUCIIOT, MIEI0YeH U APYTUX XUMUIECKHX PEaKTHBOB.

7. PeakTuBbI, MpeHA3HAYEHHBIC JIJIS1 OOIIETO MOJIb30BAHUS, HEJB3s1 YHOCHUTD
Ha cBOe pabouee MecTo.

8. Ecnm peakTuB B34T B M30BITKE HJIM MTOJIHOCTHIO HE M3PACX0JI0BaH,
KaTeropuiyecKy BOCIIPEIACTCS BBIIMBATH €r0 OOPATHO B CKIITHKY C PEaKTHBOM.

9. Tlocne okoH4aHUsT pabOTHI HEOOXOIUMO YOpaTh pabouee MeCTo,
OTKJIFOUHTh JICKTPUICCKUC TPUOOPBI, 3aKPBITh BOTY.

10. Kareropudecku 3ampeniaeTcsi IPOBOIUTH OIBITHI, HE OTHOCSIIHAECS K
JaHHOM pabore.

Oxa3anuenepBoMnoMoOuIUBIA00PATOPUM

1. IIpu nonafganuu Ha KOXKY KOHIIEHTPUPOBAHHBIX KHCIOT (CEPHOIl, a30THOM,
YKCYCHOM U T.J.) CIAEAYeT HEMEJIEHHO TPOMBITh CUJIBHOU CTPYyeH BOJIbI
000CKEHHOE MECTO B TeueHUe 3 — 5 MUH., [1OCJI€ Yero HaJOKUTh MOBS3KY U3BATHI,
CMOYEHHOM CIIUPTOBBIM PACTBOPOM TaHUHA WM 3-% pacTBOpOM NepMaHTaHaTa
kanusi. [Ipu cunbHBIX 0’korax 1mocjie oKa3zaHus MepBOi MOMOITU HEMEJIEHHO
00paTUThCS K Bpady.

2. Tlpu oxxore KOXHU pacTBOpaMU IIeI0UeH MPOMBIBATh 000MOKCHHBII
Y4aCTOK KOXH J0 T€X MOp, MOKa OHA HE TIEpeCcTaHeT ObITh CKOJIB3KOM Ha OIIYTIb,
1oCJIe Yero HAJIOKUTh TOBSI3KY U3 CIIMPTOBOTO pacTBOpa TaHWHA win 3-%
pacTBOpa MepMaHTaHaTa Kajus.

3. Ilpu nomamanuu OpBI3T KUCIOTHI WU MIEJIOYH B TJIa3a HEMEIJIEHHO
MIPOMBIThH TTOBPEKICHHBIH T1a3 OOJBITUM KOJTUIECTBOM BOJIbI KOMHATHOM
TEMIIEPaTYPhI, TTOCIIE YETro celyac ke 00paTUTCcs K Bpavy.

4. Tlpu oxorax ropsuuMH MpeaMeTaMu (CTEKJIO, METaJUIbI U T.]I.) HAJIOKUTD
CHayYaJa MOBS3KY W3 CIUPTOBOTO PAaCTBOpA TAaHWHA WJIM pacTBOpa NMEpMaHTaHATa
KaJlvsl, a 3aTeM KUPHYIO MOBS3KY (Ma3b OT 0KOTOB).

5. Ilpu oxorax ¢pochopoM HEOOXOIUMO HATOKUTH HA 000HKEHHOE MECTO
MOBSI3KY, CMOYEHHYIO 2-% pacTBOPOM Cyib(hara MeIu.

6. Ilpu oTpaBneHnn XJIOPOM, OPOMOM, CEPOBOIOPOJIOM, OKHCHIO YTIEPOaa
HE0OXOIMMO BBIBECTH MOCTPAIABIIETO HA BO3MIYX, 4 3aTeM OOPATUTHCA K Bpady.



XumMuyeckasinocyaanaadopaTopHoeodopy1oBanme.
CTek/ISIHHASANOCY/ 1200 1IerOHA3HAY CHUS

OCHOBHBIM TpeOOBaHUEM, NPEABSIBISIEMBbIM K CTEKISIHHOW TMOCyAe, SBISETCA €€
XUMHUYECKAasT M TEPMUUYECKAs YCTOMYHUBOCTb. XHUMHUUYECKAs YCTOWUYMBOCTH — 3TO
CBOMCTBO CTEKJa MPOTHUBOCTOSATH PA3PYLIAOMIEMYIECHCTBUIO PACTBOPOB IIEIOYEH,
KHCIIOT M JAPYTUX BewecTB. TepMuyeckas YCTOMUHMBOCTh — CHOCOOHOCTH MOCY.IbI
BBIJICP)KUBATH PE3KUE KOJICOAHUS TEMITEPATYPHI.
JlyymM  CTEKJIOM 18 M3rOTOBJEHUs  J1a0OpaTOpHOM  MOCYIbl  CUUTAETCS
OUPEKC. ITOTTUNCTEKIA001a1aeTTEPMUYECKONN XUMHUECKOW YCTOMUYMUBOCTHIO, UMEET
Majaeli  KOA(QPUIMEHT  TepMHYECKOro  pacmupenus.  [lupekcHoe  CTEKIo
conepxkut80%okcumpakpeMuus(IV). TemnepaTypapa3zmMsardeHus€ro 0KoJIo
+620°C. Jlns npoBefieHHs OMBITOB ITPU BBICOKMX TEMIEPATYpaxX MCIOIb3YIOT HOCYLY
u3 KBapieBoro crekia. Kpapieroe crexiio comaepxut 99,95% oxcuna kpemuus (IV),
TeMmneparypa pasmsardenus ero + 1650°C.
JlaGopaTtopHyto TOCYAy HW3rOTaBJIMBAlOT B OCHOBHOM M3 cTekjia TUnoB TVY
(tepmuyecku ycroitunBoe), XY-1 u XVY-2 (xumuuecku ycroitunoe). ConuepxaHue
okcua kpemuus (IV) B 06p1vHOM JTa60paTopHOM cTekIie cocTaBiseT 70%.
B naGoparopHoii mpakThke HauOOJbIIEe PACHPOCTPAHEHHUE MOMYUMIN CIETYIOIINE
BUJIbI CTEKJISTHHOW MOCY/IbI:
[IpoGupku npocTeie U KanuOpoBaHHBIE (C IETECHUSMHU, YKAa3bIBAIOUIUMU 00BeM) (pHC.
1)ucrionb3yroT I MPOBEACHUS ONBITOB C HEOOJBIIMM KOJIUYECTBOM PEAKTHBOB.
O0bem peakTHBa B IPOOUPKE HE JAOHKEH MPEBHIIIATH TOJOBUHBI €€ 00BheMa.
JlaGoparopHbie cTakaHbl (PHC.2) BBIMYCKAIOT Pa3IMYHBIX pa3MepOB, C HOCUKOM U 0e3
HOCHKA, TPOCThie M KanuOpoBaHHble. CTakaHbl MPEAHA3HAYCHBIAJS BBITTOJTHEHHUS
CaMbIX Pa3HOOOPa3HBIX MPOIIEAY].

=

Puc.1
Konbs1 paznuunoro pasmepa u Gopmbl (Kpyriible, KOHUYECKHE U TUIOCKOJOHHBIC —
puc.3, kpyrioaoHuble — puc. 4). Hanpumep, B 1a00OpaTopHO MNpPAKTUKE HIMPOKO
MIPUMCHSIIOT KOHHYECKHE IUIOCKOJOHHBIC KOIOBI (KOJIOBI OpieHmeiiepa). Konba
Bropua (puc. 5) npeacrapinseTr coOoi KpyriIoAOHHYIOKOJIOY ¢ OTBOAHOM TpyOKO# moj
yriiom 60-800. Ee ncnonb3yroT 17151 OJIYYEeHUS Ta30B U I OTTOHKHU KUAKOCTEN MPH
aTMOC(EepHOM JIaBJICHUH.



Puc.3 Puc.4 Puc.5

Boponku xumudeckue ciyxkaT JJisl epeIuBaHus )KUJIKOCTeH U (PUIbTPOBAHNUS,
KareJibHbIe BOPOHKH (pUC. 6) UCTIOJIB3YIOT JIJIsi BBEJCHUS B
PEaKIIMOHHYIOCPEAYKUIKUXPEAKTUBOBHEO OIBITUMUTIOPITUSIME. BopoHKH
JeIUTENbHBIC (PUC. 7) MPUMEHSIOT IJIs pa3/IeICHUS] HECMEIIMBAOIIUXCS
JKUJIKOCTEH.

Puc.6
KanenbHuIbl UICTIONB3YIOT JIJIS1 BBEJICHUS PEAKTHUBOB MAJIBIMU TOPLHUSAMH, 110 KATUISIM.
brokchl mpeHa3HaveHbl A B3BEIIMBAHUS M XPAHEHUS )KUJIKUX U TBEPABIX BEIECTB.
YacoBble CcTEKJIa HCHOJB3YIOT I TPOBENCHUS peakIMii B MallbIX o0beMax
(karenbHbIE PEAKIMU) U JJIsl B3BEIIMBAHUS TBEP/IbIX BEIIECTB.

XONOMUIIbHUKYA ~ MPUMEHSIIOTCS I OXJIAXKAEHUST W KOHJICHCAlluM  MapoB,
o0Opa3yronuxcs Py HarpeBaHUU Pa3IMYHBIX BemiecTB. [Ipu meperoHke mpuUMEHSIOT
npsmbeie  xomoawabHUKM (JIubuxa) (puc. 8), a NpU KUMSTYEHUH PACTBOPOB M
KHUJIKOCTEH, DSKCTPAKIMU W JPYTUX TOJOOHBIX MpOIeccax HCIOIb3YIOT OOpaTHBIE
XOJIOJUJIBHUKH (pHC. 9).



Puc. 8. A — ¢ pe3unHoBsiMU My(Tamu; 6 — co numdom; 1 — popurroc; 2 — pydaika; 3
— COCMHUTEIBHBIC PE3UHOBBIC TPYOKH (MY(THI); 4 — OTPOCTKH.

Puc.9.a—mapukoBbiii( AjuinHa),0—3MEEeBUKOBBIH.

Kpucranmmzatopst  (puc. 10) npuMeHSIOT s  TOJy4YeHHS  KPUCTAJUIOB
BEIIECTBU3HACHIIIICHHBIXPACTBOPOBIIIN IS OXJIAXKICHUS XUMHUECKUXCTAKAHOB WU
KOJIO ¢ pearupyrommumMu BelIeCTBaMU.

Puc.10 Puc.11

Annonxu (puc. 11) uUrparoT posib COCAMHUTENBHBIX 3JEMEHTOB B YCTAaHOBKAaX IIO
NIEPETOHKE BEILECTB.

OKCUKATOpbl NPUMEHSIOT JJISI MEMJICHHOTO BBICYIIMBAHUS W XPAaHEHUS BEILECTB,
JIETKO TMOIJIOLIAIOIMINX BJary u3 Bo3ayxa. HWKHIOO 4acTh 3KCHMKAaTOpa 3arojaHSIOT
BOJOMOTIOIIAI0IIUMU BEIllECTBAMU (IpoKaJIeHHBI XJIOpUA Kb,
KOHIICHTPUPOBAaHHAS cepHas KucioTa, okcun pocdopa (V) u ap.). Hag mormorurenem
Ha (¢dapdopoBoM BKIAABIINIE TOMENIAIOT OFOKCHl WM THUTJIM C BEIIECTBAMH,
NOJICKALUMH OCYIIKE.

dapdopoBasinocyaa

dapdopoBas mocyna Mo CpaBHEHHUIO CO CTEKIISTHHON 00J1aaeT OOobIIel XUMUYECKON
YCTOMYMBOCTBHIO K KHUCJIOTaM H IIeiouaM, OoJIbIel TepMocToikocThio. dapdopoBbie
W3JeNdsd MOKHO HarpesaTh 10 Temieparypbl okono 1200°C. Hemocratkom ee
SBIIIETCS HEMPO3PAYHOCTh M CPaBHUTENBHO Oombinas macca. PapdopoBas mocyaa
TakKe pazHooOpa3Ha 1Mo ¢GopMe U Ha3HAUYCHUIO.

Crakansl (puc. 14) ObIBaIOT pa3TuIHON EMKOCTH, C PYYKOU U 0€3 PyUKH, C HOCUKOM U
0e3 HoCHKa.

dapdopoBbie KPYKKH TaK Ke OBIBAIOT Pa3IMIHON eMKOCTH (00b9HO OoT 250 mut 110 2-
X JINTPOB.)

Boinapurenbuble yamku (puc. 15) UCnonb3yroT Ajis BhIIApUBaHUS M HArpeBaHUS
KUJIKOCTEN.



Turnu (puc.16) cocyabl, TpUMEHSEMbIE IJi1 MPOKATUBAHUS PA3IUUYHBIX TBEPABIX
BellleCTB (0CaJKOB, MUHEPAJIOB U T.I.), @ TaKXKe JJIsl CIUIaBieHUs U cxkuranus. [lpu
MPOKAJMBAHUM BEHIECTB HA IUIAMEHM Ta30BOM TOPEJIKM THUTJIA 3aKpeIvisioT B
MPOBOJIOYHBIX TPEYroJibHUKAX ¢ PpaphopoBsiMU TpyOKamu (puc.17).

®dapdopoBbie CTYNKU ¢ MECTUKOM (puC. 18) MPUMEHSIOT NI U3MEIbYEHUS TBEPABIX
BelllecTB. BemiecTBo HachImaloT B CTYNKY B KoiudecTBe He Oonee 1/3 ee oObema
(uHaye OHO OyJAET BBICHINIATHCS U3 CTYNKHU Mpu u3MmenbueHuu). [Ipu pactBopeHuun
TBEPJIOTO BEIIECTBA B CTYIKE (C OJJHOBPEMEHHBIM pACTUPAHUEM) BHauaje HACHIMAIOT
TBEpPJIO€ BEILIECTBO, a 3aTeéM K HEMY IOCTENEHHO HEOOIBIIUMHU TMOPIHUIMH TPU
KPYTOBOM JIBUKEHUU TECTUKA TOOABISIOT KUIKOCTb.

®dapdoposbie noxku-mmareau (puc. 19) npumenstor nias ordbopa BemIECTB, IS
CHSATHUSI OCAJIKOB C (PUIIBTPOB U MPU MHOTHUX JPYTHX padboTax.

Boponku broxnepa u dapdopossie cetku (puc. 20) npuMeHSIOT i QUIBTPOBAHUS
KUJKOCTEH MPY MMOHMKEHHOM JIaBJICHUH (T10]T BAKYYMOM).

Mepnasimocyaa

Jlist u3mMepenuss 00beMOB JKHUJIKOCTEH MCIOJIB3YIOT Pa3HO00pa3HyI0 MEPHYIO MOCYAY:
MEpHBIE KOJIObI, MEpHBIE ITUIUHIPHI, MEH3YPKH, MTUTIETKU U JIP.

Mepnbie konObl (puc. 21) cuyxaT A NPUTOTOBJICHHS PACTBOPOB TOYHOM
KOHIIEHTPALIMK U TIPEJICTABIISIOT COO0M KPYTIIbie TIOCKOAOHHbBIE KOJOBI C JUIMHHBIM U
y3KHUM TOpJOM, Ha KOTOPOM HAHECEHa TOHKas uYepTa. JTa OTMETKa MOKa3bIBAET
IpaHully, 10 KOTOPOU CleAyeT HaluBaTh KUJIKOCTb, YTOOBI €€ 00beM COOTBETCTBOBAI
yKa3aHHOMY Ha Kkosi0e 3HaueHuto. [{udpsl Ha KoaOe MOKa3bIBAIOT 00bEM KHUIAKOCTH
(Mi1), HA KOTOpBI OHa paccuMTaHa. MepHbIE KOJIObI OOBIYHO WMEIOT MPUTEPTHIC
npoOku. [Ipumensror k06w Ha 50,100, 250, 500 u 1000 M.

MepHbie KOJIOBI MEHBIIIETO 00BhEMa, UCTIONB3YIOIIUECS ISl OMPEeeTICHUS TIIOTHOCTH
KUJIKOCTEH, Ha3bIBAIOTCSI MUKHOMETPaMHU.

Mepnbie muuHAPH (puc. 22) MpeAcTaBisioT cOO0N CTEKISTHHBIE COCYABI, KOTOPBIE
JUTsE OOJIBbIIIEH YCTOMYMBOCTH UMEIOT IIMPOKOE OCHOBAaHWE (JIHO) WM CHEIUATBHYIO
noAcTaBky. CHapyXM Ha CTE€HKaxX LWIMHIPOB HAHECEHBI JIENICHUS, YKa3bIBAIOIIUE
00beM (B Mi1). MepHbIe IMJIMHIPHI OBIBAIOT PA3IUIHON €MKOCTH:OT 5 Ml J0 2 1. Ux
Ha3HAUYCHWE — U3MEPATH (C OMPENEICHHOW MMOTPENTHOCTHIO) PAa3IUYHBIE OOBEMBI
AKHUJKOCTH.

Mensypku (puc. 23) - 3T0 cocyibl KOHUYECKOI (hOPMBI C ICJICHUSIMU Ha CTCHKE.
[Munetkn (puc. 24) cayxar mng orOopa TOYHO OMNPENEIECHHBIX OTHOCUTEIBHO
HEOONMBIX 00BeMOB JkuIKOcTed. OHHM TPEACTABISIIOT COOOM CTEKISHHBIE TPYOKH
HEOOJBIIOr0 JHaMeTpa C JeleHusMu. HekoTopble MUMETKH HMEIT pacuIupeHue
nocpeanHe(nmunetkuMopa). HukHUHKOHEIIMUTIE TKUCIETKA0OTTIHY TUIMEET



BHYTpeHHUI auametrp 10 1 mMM. Ha BepxHeM KOHIIE MUNETKH HUMEETCS METKa, 10
KOTOpOM HaOuparoT >XUAKOCTh. HekoTopble MHUMETKU CHAOXKEHBI ABYMSI METKAMHU.
OOBIYHO MUTMETKUA UMEIOT eMKOCTh OT 1 10 100 M.

bropetku (puc. 25) cuyxaT s OTMEpPUBAHMUS TOYHBIX OOBEMOB JKHIKOCTEH,
MIPEUMYIIIECTBEHHO MPU XUMHUKO-aHATMTUUECKUX paboTax (tutpoBaHue). OHM MOTYT
MMETh PA3IMUYHYI0 KOHCTPYKIMIO U UMETh Pa3HbIil 00BbEM.

IlnacTmaccoBasimocyaa

B naGoparopHoll MpakTUKe UCHOJIb3YIOT MOCYAY, M3TOTOBJIEHHYIO M3 IMOJUMEPHBIX
MarepuagoB (MOJUATUJICH, MOJUIPONMICH, ¢Toporact u ap.) Ilpu BeIcOKOM
XUMHUYECKOW YCTOMYMBOCTH Takasl mocyja o0JialaeT HU3KOW TEPMOCTOUKOCTBIO, U
nmodToMyee OOBIYHO HCIHOJB3YIOT B paboTax, He Tpelyroumux HarpeBanus. U3
MOJIMATUIICHA U3TOTOBJISIOT BOPOHKH JIJISl )KUJKUX M CHIMTYYUX BEIECTB, TPOMBIBAJIKH,
KaneJbHUIbI, (IaKOHbI M OaHKU ISl TPAHCTIOPTUPOBKU M XPAHEHUS XUMHUYECKUX
PEaKTUBOB, MPOOUPKHU JJIsl LIEHTPU(DYTUPOBAHUS, TUTIET- 103aTOPhl 1 HAKOHEUHUKHU K
HUM U JIp.

MeTasinyeckoeo0opy10BaHHe

B xumuueckux mabopatopusx MIMPOKO MPUMEHSIOT Pa3HOOOpa3HOE METAUIMYECKOE
o0opyaoBaHue, MPEUMYIIECTBEHHO CTAIbHOE.

taTussl (puc. 26) ¢ HabopoM My(T, JAMOK U KOJEI UCTIOIB3YIOT ISl 3aKPETUICHUS
HA HUX BO BpeMs paboThl PA3NIUYHBIX MPUOOPOB, CTEKISTHHONUIIOCYIbI
(XONOAMIBHUKOB, KOJO, JETUTENbHBIX BOPOHOK M Tp.). Kombla, 3akpersieHHble Ha
IITATUBE, UCIHOJB3YIOT TakXKe TMpPU HArpeBaHUUM XUMHUYECKOW TMOCYAbl Ha
METaJUTMYECKUX acOeCTUPOBAHHBIX CeTKaX (pUC. 27) Ta30BBIMU TOPEITKAMHU.

Tpenoru (puc. 28) MpUMEHSIOT B KadeCTBE IMOACTAaBOK JUIS Pa3IUYHBIX MPHUOOPOB,
K010 1 1p. OHM 0COOEHHO YAOOHBI MPU HArpeBaHUM KPYITHBIX IO pa3Mepy KoJb u
I'POMO3JIKUX TTPHOOPOB.

Hepsxarenu st mpoOupok (puc. 29) — mpucmnocoOieHus, KOTOPhIE HCIOJIb3YIOTCS
MIPY HETPOAODKUTEIILHOM HAarPEBaHUH MPOOHUPOK.

[Munnersr (puc. 30) — mpucOCOOIeHUs AJIS 3aXBaThIBAHUS MEJIKUX TPEIMETOB, a
TaK)Ke BEIIECTB, KOTOPhIE HENIb3sl OpaTh pyKaMu, HAIPUMEP, METAJUIMYECKUI HATPUH.

Turenbasie munuel (puc. 30) NPUMEHSIOT Uil 3aXBaTbIBAaHUS TOPSYUXTHUTIICH TPU
U3BJICYEHUHM HUX U3 My(QeapHOM TMeuYd, CHITUS pACKaJICHHBIX TUIJIEH C
bapdOopOBBIXTPEYTOIHHUKOB M MPHU BCEXpabOTaxX, KOTJa MPUXOJUTCS UMETh JIENO C
pacKaJIeHHbIMH IPEeIMETaAMU.

3axxumbl (puc. 31) — MpUCIOCOONICHUS, UCIIOIb3YEMbIS ISl 3aKUMaHHS PE3NHOBBIX
TpyOOK. OOBIYHO IPUMEHSIOT MPYKUHHBIEC 3aKUMBI (3a3kUMbI Mopa) u



BUHTOBBIE (3axkuMbl ['opmana). IlocmenHue ™O3BOJISAIOT JIETKO PETYJIUPOBATH
CKOPOCTb BBITEKAHHUS )KUJKOCTU WM MHTEHCUBHOCTD NMPOXOXKJICHUS T'a30B.
JlabopaTopHbIeHAarpeBaTe1bHbICIPUOOPbI
BnabopaTopuunpuMeHs0Tpa3IMuHbIEHAIPEeBATEIbHBIEIPUOOPHI:Ta30BbIE  TOPEIKH,
ANEKTPUYECKHE IUIUTKH, OaHU, CYIIUIbHBIE IKA(PBIL, My eabHbIE €YU U T. II.
["a3oBbie ropenku. Hanbonee yacto mpuMeHsIOT ra3oBble ropenku bynsenam Texiio
(puc.32). B ra3oBBIX ropenkax IMpeAyCMOTPEHO pEeryjJupoBaHHE MOCTYILICHUS
BO3/lyXa C MOMOIIbIO BpalleHusl AucKa (ropeika Tekio) Uil MOBOPOTOM XOMYTHKA
(ropenka byHzena).

banu (puc.33). Jlns npo1omKUTEIFHOTO HAarpeBaHus B npenaenax temmnepatypsl 100 -
300 °C npumenstoT GaHu: BOAAHYIO, Mecyanyro U ap. OHHU IPeACTaBISIOT cOOOM, KakK
OPaBWIIO, METAJUTMYECKUE YalllM, 3aM0JIHEHHbIE BOJOW (BOJsHAs OaHsA) WM CyXHUM,
YUCTHIM MECKOM, MPOKAJICHHBIM JUIsl YJAJd€HHs W3HEro OpPraHMYecKUX IpHUMecei
(mecuanas OaHs).

OnexkTpuyeckue IUIMTKH. B Tex ciuydasx, korga TtpeOyercs HarpeBaHue, a
M0JIb30BAThCATOPEIKAMUHENb3s(HATPUMED, TIPUTIEPETOHKEBOCTIIIAMEHS FOIITUXCSI
JIETKOJIETYUHX KUIKOCTEH ) MPUMEHSIOT SJIEKTPUUECKUE TUTUTKH.

Jyist HarpeBaHus KPYTI0JOHHOM CTEKJISTHHOM MOCY/IbI TPUMEHSIOT KOJIOOHArpeBaTEIH
(puc.34).

[Meun. J{ns nomyuenus Temmepatypbl 600 - 1400°C npuMeHSIOTCS >IEKTPUUECKUE
mydenbnbie neun (puc.35). C momoIpo 0co60ro peryaupoBOYHOr0 yCTPOMCTBA MeUb
MOJKET HarpeBaThCs 0 ONpEeIeTICHHOM, 3apanee 3aJJaHHON TeMIlepaTyphl.

Cymunpsable mkadsl (prc.36) UMEIOT 3JEKTPUUECKUN O00OTPEeB U TEPMOPETYIISATOD,
MO3BOJIAIONINI TOJAEPKUBATh TMOCTOSIHHYIO Temneparypy. s HaOmoaeHus 3a
Temreparypoir mkad cHaOXKeH TepMOMEeTpoM. BeIcylmBaeMoe — BEIIECTBO
MOMEIIAeTCs B CYIIWIBHBIN IIKad, OTPEryIMpOBaHHBINA Ha TPEOyeMylo TeMIlepaTypy,
Y BBIIEPKUBAETCS B HEM P 33IaHHOM TEMIIEPATYPEOIPEAECICHHOE BPEMSL.
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JlabopaTopHasipadoraNel2.
OmnpeneseHNEKeCTKOCTHBOABINCIIOCOObIEEyCTPAHEHU S

Lenb:uccnenoBaTbXUMUYECKUICOCTaBIPOO BOIBI

PeakTtuBbl 1 000pynoBaHue:0OpeTKa Ha 25MII, IITATUB JJISIOIOPETOK, KOHUYECKHE
konoel HAa 100 My, munerkana 50 mu, nunerkaHa 10 mul, mpoObl BoAbl, TpuiioH b
0,05H, pacTBOp MeTuiopaH’X a, XpOMOIeH 4YE€pHBIM, aMMOHUWHBIN Oydep, pacTBOp
cojistHoM kuciotel 0,1H

XoapaboTsl:

OnbiTt 1. Onpenenenue o0me KECTKOCTH BOABI KOMILIEKCOHOMETPHYECKHUM
MeTOA0M
1. B Tpu xoHHMYecKkue Koa0bl 0TOOpaTh NUMNETKOM mo 50 M1 uccienyemMoi BoIblI
(aIMKBOTHBIN 00BEM Va).
2. TlpuGaBuTh B Kax Ayt Koa0y mo 10 mu ammoHuitHOTO OydepHOro pacTBopa U —
Ha KOHYMKE IIMAaTeNsl — MOHECKOIbKYKPUCTAINTUKOBXPOMOTeHa YEPHOT0; CMECHB
KoyI0ax mepemMenaTh BpalaTebHBIMU ABUKEHUSIMU. PacTBOp nospKkeHpuoOpecTu
[[BET KPaCHOT'O BUHA.
3. 3anonuuTth O610peTKy THTpaHTOM — 0,05 H. pacTBOopoM TpuioHa b — u
MOCJIEIOBATENIbHO OTTUTPOBATH KaXKIyI0 IPoOy B KOJIOE 0 Mepexoaa BUHHO-
KpacHOM OKpPacKH B CHHIOIO.
4. OOBEM TUTpaHTa KaXKABIN pa3 nepea TUTPOBAHUEM JOBOAMTH JI0 HYJIEBOM
OTMETKH, a MOCJie — YYUThIBaTh pacxoja Tutpanrta ao 0,1 ma (V1, V2, V3).
5. 3aHecTH pe3yNabTaThl TATPOBAHUS B TAOJIMILY, TAKMM K€ 00pa3oM TUTPYIOT €Ilie
1B€ MPOOBI BOJBIL.
Beruncnoure cpeanee 3HaueHue o0bEMa TuTpaHTta (VT), HM3pacXOJOBaHHOIO Ha
TUTPOBAHHUE aJIMKBOTHOI'O 00BEMA BOJIbI;
Bbruncnoure o0myro KECTKOCTHM BOJbI, MCXOJS U3 3aKOHA OHKBHUBAJIEHTOB W
IIPUHKMMASL, 9TOKECTKOCTHIIPEACTABIAETCOOOHHOpManbHyIOKOHIeHTpatto  Ca?*  nu
Mg?* B BogE:

MK=NTVTVa,/1000

1000 — mHOXHUTENb 71 TMEepeBOJa €IUHUIl HOPMAIBHOCTH PACTBOpPA MOJib- IK6/IB
CAMHUIIBI KECTKOCTUMMOIb-IKE/]l

OnbIT2.0npeae/eHNeKapOOHATHONKECTKOCTUBOIBIKHCIOTHO-OCHOBHBIM
TUTPOBAHUEM
1. BTpukoHN4eCKUXKOJIOBIOTOOpaThI0SOMIIKCCIEAYEMOUBOIBI.
2. TTpubaBUTHBKAXKIYIONO2-3KAMIMPACTBOPAMETHIIOPAHKANCOACPIKUMOE
IepeMenaTh BpAllaTEIbHBIMU JIBUKCHUSMU.
3. OTTUTPOBATHKAKAYIOATUKBOTYTUTPOBAaHHBIMO, | H PacTBOPOMCOJISTHOM
KHCJIOTBI JIO TIEPEX0/a KEJITOM OKPACKU MHJIUKATOPA B OPAHIKEBYIO.
4. Pe3ynbTaThIBHECTUBTAOIUILYTIPOOBIBOIBI.



BeruncnurecpenneesnaueHneo0bEMaTuTpanTa( V), U3pacxoJOBaHHOTO Ha
TUTPOBAHUE AJTUKBOTHOTO 00bEMA BOJIBI;
BoruncnurekapOoHaTHYH0KECTKOCTHBOABIIIOYOpMYIIE:

XK=NTVTVa,/1000

1000—mHOX)UTEABAIANIEPEBOAAC AMHUITHOPMATIEHOCTUPACTBOPAMOJIb- SKB/JIB
€AMHUIIBI KECTKOCTUMMOIIB-3KB/JI

O6paboTkape3ynbTaTOB:
1.TIpoaHanu3upoBaThIIOTYYCHHBICPE3YIbTAThI
2. ChopMynrpoBaTHBBIBOIBIOKECTKOCTHAHATH3UPYEMBIX00PA3IIOB.
3. CopmynupoBaTHBBIBOIBL, UITKAKAXIIEIEHMOKHOTIPUMEHI THUCCIIETyeMbIe
oOpas3iip1?
KonTposbHbIeBONPOCHI
1. CopmynupyiiTeonpeneieHueKeCTKOCTbBO/IBI.
2. KakagBomacuuraeTcsKecTKon?
3. O0BACHUTE,KAKUMMETOIOMBBIOPEIEISUTNKECTKOCTHBO/THI.
4, Ha uyéM OCHOBaHa KOMIUIEKCOHOMETPHUS KaK METOA TUTPUMETPUUIECKOTO
aHanu3za’?
5. 3a cuér dYero MeHSETCS  OKpacka pEaklUMOHHOW  CcMecu  TIpu
KOMIUIEKCOHOMETPUYECKOM TUTPOBAHUHM (C KPACHOM Ha CHHIOK0)?

JlabopaTopHasipadoTaNel3.
OO0Hapy:KeHHEeHUTPATOBBIPOAYKTAXIIUTAHUS

llenp: mpoBecTM aHamU3 COJAEPXKAHUS HUTPATOB B  oOpaslax MpPOAYKIHH
PeaktuBsino6opynoBanue:MonomeppX-500. MU croHOCEIEKTHBHBIM
HUTPATHBIM JJIEKTPOAOM «IIUT — 021» U 3JEKTPOOM CpaBHEHHS XJIOpPCEPEOPSHBIM,
BEChl JIa0OpaTOpHBIE 2-0T0 Kjacca TOYHOCTH, HOXKHUIBI WIM TEpPKA, IMIMHIP
00béMoM 50 cm®, xuMuueckne crakanbl, KBacibl amomokanuesbie KA1(SO4)2-12H20
u..a.: 10,00 2 KBaCIIOB PaCTBOPSAIOT B MEPHOM K016e 00bEMOM 1 On’
XoapaboTsI:
IHoaroroBkanpodkaHaJIN3y
[IpoOy wHCHBITYEMOTO pacTUTEIBLHOTO MaTepHalia W3MENb4YaloT HOXKHHUIIAMHU 10
pasmepa uvactuii He Oomee 1 cm. Ilmogsl W KOpHEMIOABI OTMBIBAIOT OT 3EMIIH,
oOcymmBaOT (QUIBTPOBATIBLHOW OyMaroili © W3METbYAalOT HA TEPKE, STOJBI
pa3naBiuBaloOT B cTynke. [loaydeHHy0 Maccy THIATEIbHO EPEMENTNBALOT.
Xox onpenesieHust
1. B3gemmuBatot 10,0 2 u3MeIbYEHHON pacTUTENBHON MacChl, TOMEMIAIOT B
CTaKaH rOMOT'€HU3aTopa.
2. Tpumusaror 50 cv>pacTBOpa aTIOMOKAIUEBBIX KBACIOB U
rOMOIEHU3UPYIOT B TedeHUe | MUHYTBI TIpH yacToTe BpaieHus 6000 yunt(umn
B30anThIBatoT 30 MUH).



3. B momy4yeHHoi TakuM 00pa3oM CyCIEH3UU U3MEPSAIOT KOHIIEHTPALIUIO
HUTpaT-uoHa. Mi3MepeHus: MoBTOPSAIOT TpU pa3a u OepyT cpeaHeapuPMeTHIecKoe
3HAYECHUE TPEX U3MEPECHUM.

4. Ilepen usmepeHEM MOHOCENEKTUBHBIN IEKTPO TIIATEIBHO
OIOJIACKMBAIOT JUCTWUIMPOBAHHON BOJOU U BBIAEPIKUBAIOT €TO B
aucTHIUIMpoBaHHOM Bojae 10 muHyT. Jlanee sneKTpo1 MPOMOKAIOT
(GuIbTpOBaTIBLHOM OyMaroi U MOTrpyKar0T B IKCTPAKT UCHBITYEMON MPOOHI.
[Tokazanus mpuOopa CUUTHIBAIOT HE paHee, yeM dyepe3 | MUHYTY nociie
MpeKpalleHus 3aMeTHoro apeida nokazanuit npudopa. [Ipu nepexone ot ogHOM
npoOBI K IPYroil 3JEKTPO/Ibl OMOJACKUBAIOT AUCTHUITUPOBAHHON BOJIOM U
IPOMOKaIOT PUIbTPOBaIbHOM Oymaroi. TemmnepaTypa aHaIU3UPYEMbIX POO U
pPacTBOPOB J0JIKHA ObITH OJIMHAKOBA.

N3mepeHnenoBTopstoTTpUpazandoepyTcpeneapupMeTuyecKkoe3HaueHue Tpex
U3MEpPEHUM.
pN03=
CopepkaHUEeHUTPATOBPACCUUTHIBAIOTCIEAYIOIIUMOOPa30M.

1. ITyctepNO3z=2,cnenosarensno,[NO]=302wuon6/008.

2. T 0bé = 3=0,050a.°
arnonab S EseSH e NOT G U R gssoneuecrsa

3. Maccanurpar-uoHospasHam=v-M=5-104.62=3,1-10%2=31ue
M(NO")=622/mob

4. [TonydyenHast Macca HUTpaT-uOHOB cojiepxkutcs B 10,0 raHanuzupyemoro

oOpasla, Jis mepecyeTa Ha OUH KUJIOTPaMM COCTaBUM IPOIOPIIHUIO:
31umeNO conepxurcsasl(,0cananuzupyemoroodpasia
XmeNO conepxutcss 1 0)0cananuzupyemorooopasiia
MaccoByto A0JIF0 HUTPATOB MOXKHO TakXe HalTu no BeauuuHe pNO3z ¢ MOMOIIBIO
JAHHBIX, PUBEICHHBIX B HIDKE MPEACTaBICHHON Tabuiie 2.
CpaBHUTH TOJTYYEHHBIE PE3YNbTATHl C JOIMYCTUMBIM YPOBHEM HHUTPATOB B OBOIIHOM
npoaykiuu (Tabnuua 1) u caenats BBIBOJ O MPUTOAHOCTU aHAIM3UPYEMBIX OBOIICH K
yIOTPeOJICHUIO YETOBEKOM.
Tabnuual
Jonycmumbtit ypoeens co0eplHcanus HUMpPam-uoHos
en00oo0sownoiunpodyxkuuu(CanlluH?2.3.2.1078-01)

[ltorooBOMIHASITTPOYKITUSA ConepxxanneNO3
BMe/Ke,Heboee
Kaprodens 250
KanycTtabenokouanHasipaHHss 900
KamnycrtabenokoyanHasmo3aHss 500
MopkoBbpaHHsIs 400
MopKOBBIIO3AHSIS 250
TomaTsr 150
300(3aUIIEHHBIATPYHT)




Orypiibl 150
400(3aMILIEHHBIATPYHT)
CaexiacTosoBast 1400
JlykpenuaTsiii 80
Jlyk-niepo 600
800(3aIUIEHHBIMTPYHT)
JIucToBBICOBOIIM(CANIATHI, ITIMHAT, IABEJIb, 2000
MeTpyuIka, ceiabaepen, yKporl, KUH3a U T.]1.)
[lepencnankuii 200
400(3amUIEHHBIUTPYHT)
Kabauxu 400
ApOy3b1 60
JpiHK 90
Taoauua?
IlepecuempNOzemaccogy000110HumMpPamos
CotbienonupNQOs
pNOs 0,00 0,01 0,02 /0,03 p,04 [0,05 [0,06 [0,07 [0,08 0,09
MaccoBasi1oJITHUTpaTa, me/Ke
15 [7762 (7586 [7414 [7244 7079 16918 |6761 [6607 (6457 (6310
1,6 6166 (6026 [5888 (5754 5623 5495 [B370 [5248 5129 5012
1,7 4898 4786 4677 4551 4467 4365 |4266 4169 4074 3981
1,8 3890 (3802 [3715 (3631 3548 3467 (3388 (3311 (3236 (3162
1,9 3090 (3020 [2951 2884 2818 2754 (2692 2630 [25/0 |2512
2,0 2480 [2399 [2344 2291 2239 (2188 [2138 (2089 [2042 (1995
2,1 1950 [1905 (1862 (1820 [1/78 (1738 [1698 [1660 (1622 (1585
2,2 1549 (1514 (1479 (1445 (1413 [1380 |1349 1318 (1288 (1259
2,3 1230 1202 1175 1148 (1122 (1096 [1072 [1047 (1023 (1000
24 977 955 933 912 891 871 851 832 813 (7194
25 (776|759 714 724 [/08 692 676 661 647 631
26 617 603 989 575 [B62 550 937 P25 13 501
2,7 490 479 468 457 447 437 427 417 407 (398
28 389 880 @72 363 355 (347 839 831 324 316
29 809 802 295 288 282 275 269 263 257 251
30 46 40 234 229 224 219 214 209 204 |100
31 19 191 (186 (182 178 174 |1/0 166 162 159
32 |155 151 (148 145 141 138 135 (132 129 |126
33 123 120 (118 115 112 110 107 (105 102 |100
34 97,7 955 Q33 (91,2 901 871 @851 @832 BL3 (/94
35 (776 [759 [1415 (7124 [70,8 69,2 67,6 [66,1 64,6 63,1
36 ©1,7 ©03 P89 (75 [p62 549 83,7 925 13 50,1
3,7 490 479 468 457 B5,7 436 42,7 @417 40,7 (39,8




3,8 389 (380 371 363 (355 347 339 (331 324 316
3,9 309 (302 (295 1288 282 275 269 263 257 251
4,0 245 40 (234 (229 (224 219 214 (209 204 19,9

JlabopaTopHasipadoraNel4.
OnpenenenuepHBOIHOUBBITIKKUIIOYBbI,€€KNUCJIOTHOCTHH IEJT0YHOCTH

[enb:onpene e HueKNCIOTHOCTUTIOYBHI.

PeaktuBbl n 060pynoBanue: pH-tectep, MarHUTHasMeIIaIKa, KOHUYECKas Koji0a Ha
100 mu1, munuuap Ha 200Mmo1.

XoapaboTsl:

[TpoObI MOYBEI JOBOIAT IO BO3AYIIHO-CYXOT'O COCTOSIHHSI, M3MEIhYalOT, IPOMYCKAOT
yepe3 CHTO C OTBEPCTHSIMHU JHAMETPOM 1-2 MM U XpaHAT B KOPOOKax WIIM MaKeTax.
[Ipo6y Ha aHanu3 U3 KOPOOKM OTOMpAlOT IIMaTeneM, MpeaBapUTEIbHO
NIepeMENIaBIoYBy Ha BCIO TIIYOMHY KOpoOKu. M3 makeToB Wi KOpPOOOK TOYBY
BBICHITIAIOT HAa POBHYIO TOBEPXHOCTH, TIIATEIHHO TEPEMEIIMBAIOT HPACTIPEICIISIOT
cioeM tonmuHou He 6ojee 1 cM. [TpoOy Ha aHAM3O0TOMPAIOT HE MEHEE YeM U3 MSATH
MecT. OTBIT TPOBOJST B TPEX MPOBOPHOCTSX.

B3Becuts 20 1 mouBsl ¢ To4yHOCTHIO 0,1 T ¥ MepeHeCcTH KOJTUYECTBEHHO B KOHMYECKYIO
kos0y. Ormeputs nunuHAPOoM 100 M TUCTUIUTMPOBAHHOM BOJBI U TIEPETUTH B KOJIOY.
[louBy nmepemeniath B TeueHWE 3 MUHYT Ha MarHUTHOM MEIIaJIKe.

Otmeputrs 20 MJI BBITSKKA C TIOMOIIBIO LUJIUHApPAa W TEPEeHECTH B CTaKaH
BMecTUMOCThIO S0Mit. M3ameputs pH pactBopa ¢ momorsio pH-TecTepa.

[lokazanust mpubopa CUUTHIBAIOT TOCTE NpPEKpalleHus Apeida HU3MEpUTETHLHOTO
npudopa.

3anucarbnoKa3zaHuANpruOOpanonpeIeTUThCPeTHEC3HAUCHHE. Ha

OCHOBAaHUHU JJAHHBIX, CAENATh BHIBOJ] O KUCIOTHOCTH ITOYBHI.

Peakuusino4BeHHO PHH20 pHkcl
cpeabl

OueHbCUILHOKHUCIAS <3,0 <4,0
CHIIbHOKMCIIAst 3,0-4,0 4,1-4,5
Cpennexucias 4,0-5,0 4.6-5,0
CrnabOoxkuciast 5,0-7,0 5,1-6,0
HelitpanbHas 7,0 >6,0
Cna0olienounas 7,0-8,0 -
CpennenienoyHas 8,0-9,0 -
CHILHOIIETIOYHAS 9,0-11,0 |-
OueHbCUILHOLIETOYHAS >11,0 -




JlabopaTopuasipadoraNel5
HccienoBannenpeayio;keHHOro00beKTaHAKUCIO0THOCTD, LIIEJIOYHOCTb,
XHMHUYECKHUH COCTAB (3arPA3HUTEH, MAKPO- © MUKPOJJIEMEHTHI).

Ilenp:mo3HaKOMUTHCICOCBONCTBAMHUOCIIKOB.
I]lgemnuiepeakyuunadenku
[IpucytcTBre OEIKOB B OMOJIOrMYECKUX 00BEKTAX WM PACTBOPAX MOKHO ONPEIETUTh
C TMOMOILBIO IBETHBIX PEaKUUW, MPOTEKAHUE KOTOPHIX OOYCIIOBJIECHO HAJIMYUEM B
Oelike ceu(puIecKuX rpymil U MEeNTUIHBIX CBA3EH.
PeakTuBBIMOOOpYI0BaHKE : BOAHBIHPACTBOPSIMUHOT00€1Ka(0ET0KOAHOTO KYPUHOT'O
qilla  OTHENSAIOT  OT  JKeNTKa, pacTBopsitoT B 15-20-xkpatHom  0Obeme
JTUCTHILTUPOBAHHOW BOJIbI, 3aTEM PacTBOP (QUIBTPYIOT YEepe3 Mapiiio, CJI0KEHHYIOB3—
4cnos,uxpansaTexonoauibHuke; 10%-iipacTBopruapokcuganatpusi; 30
%-i1 pacTBOp ruapokcuna Hatpusi; 1 %-Hblil pacTBop cynbdarta menu; 1 %-it pacTBop
aleTaTa CBHUHIIA; KOHIEHTpUpOBaHHas a3zoTHas kuciuorta; 0,5 %-ii  pacTtBOp
HUHTUAPUHA, TPOOUPKH, BOJIsTHASI OaHS WJIU CIIMPTOBKA.
OmnbiTl.buyperoBasipeakums.
Bmenounoit cpeneOenku,aTakke MPOAYKTHI HXTHIPOJIW3a — TENTUABl JIaloT
¢uoneroBoe WIM KpacHO-PUOJIETOBOE OKpalllMBaHHE C COJIsIMU Meau. Peakums
o0s13aHa HAJIMYMIO MENTUIHBIX CBSI3el B OeJIKax.
NHTEeHCUBHOCThOKPACKW3aBUCUTOTIIIMHBITOIUIIENTHAA.
1. BnpoOupkyHaneiTeSkanenbpacTBopasinyHorooenka,3arem10 xanens 10 %-
ro pacTBOpa LIEIOYH.
2. JloGaBbTe 1-2 kamu pacTBopa cynbdaTta MeIau, CMECh IIepeMeIIanTe.
[losiBnsieTcst KpacHO-(UOJIETOBOE OKpAIIMBAHUE.
OnbiT2. KcanTONpoTEHHOBAasIPpEeAKIIMSI.
Peakius xapakTepHa sl HEKOTOPBIX apOMaTUYECKUX aMUHOKHCIIOT ((eHuIanannHa,
TUPO3HMHA, TpUnTodaHa), a TaKxKe I MEeNTUIIOB, UX coaepxkamux. [lpu nericTBun
a30THOM KHUCIOTHI  00pa3yeTcsi HUTPOCOEAMHEHHE KenTtoro 1Bera. [lanee
HUTPOIIPOU3BOAHBIE MOTYT PEarupoBaTh CO IIEIOYBI0 C OOpa30BAHMEM HATPHEBOM
COJIM, UMEIOLIEHN XKEJITO-OPaHKEBOE OKPALLINBAHHUE.
Jannyto pabomy Heo6X00UMO 8bINOJIHAMb 8 BLIMAICHOM WKAQDY, coOM00aAsE 0COOYI0
0CMOPOHCHOCIL !
1. B npoOupky Haneiite 5 kanens pactBopa siugHoro 6enka u OCTOPOXHO
1o CTeHKe npudaBbTe 3—4 KAl KOHUEHTPUPOBAHHOW a30THOM KUCIIOTHI.
2. Cmech OCTOPOXKHO HarpeiTe. Brimamaer ocagok, KOTOPBIHA OKpaIInBaeTCs B
YKEJTHIN LBET.
3. Tlocne oxmaxaenus B mpooupky OCTOPOXHO mo crenke mpuerite 10
kanenb 30 %-ro pactBopa NaOH, xentas okpacka nepexoIUTBOPAHKEBYIO.
OnbiT3. Peakuusinacepy-coaep:kamueaMMHOKUCJI0ThI(peakuusa PoJis).
B ocratkax cepy-cogepxkalux aMHUHOKHUCIOT IMCTEMHA W IIUCTUHA cepa IMpHU
IEJI0YHOMIUAPOIU3EOTIIEIIIsIeTCs,00pa3ysicyibPuabl. Cyabhuisl,



B3aMMOJEHCTBYS C alleTaTOM CBHHIIA, 00pa3yloT OCaJoK Cyib(puia CBUHIA YEPHOIO
Wi Oypo-4epHOro IBETA.
1. B mpoOupke cMmemaite 5 Kanenb pacTBOpa stMUHOro 0enka, 5 kanenb 30 %-
IO PacTBOpa LIEJIOUX U 2 KaIlJI pacTBOpA alleTaTa CBUHIA.
2. Cmech OCTOPOXHO HarpeiTe Ha CIMPTOBKE 10 KUIMIEHUA U KunsTuTe. Yepes
HEKOTOpOE BpeMsl MOSIBIISIETCS] OypOBATO-YEPHOE MIIM YEPHOE OKpAIIBaHUE.
OnbiT4. HUHruaApruHOBasipeakuusi.
PeaknusixapakTepHaIsiaMUHOTPYIIIBO-TIOJIOKEHUMH  OOYCJIOBJIEHA HAJIMYUEM  O-

AMUHOKHUCIIOT B MOJIEKYJIe Oenka. [Tpu HarpeBaHUU
0eJIKaCBOIHBIMPACTBOPOMHUHT MIPUHAAMUHOKHUCIIOTBIOKUCIISIIOTCSL  MpachaaroTcs,
oOpa3zys JIBYOKHUCH yriepoja, aMMUaK u COOTBETCTBYIOLIUN

anbjerua. BoccTaHOBIEHHBIMHUHTHIPUHKOHIEHCUPYETCSICAMMUAKOM  MOKUCIIEHHOM
MOJIEKYJIOM HUHTUApPUHA, 00pa3ys coeJuHeHue (rUOIETOBO-CUHETO 1IBETA.
BnpoOupky BHocaT 5 kamenb 1 %-To pacTBopa sIM4HOro Oenka, 100aBisOT
no3kamun0,5%-ropacTBOpaHUHTHAPUHAUHAT pEBAIOTIOKUIIeHNS. Uepe32—
3 MUHYTHI MOSIBIISIETCSA PO30BOE, KPACHOE, a 3aTeM CHHE-(DHOJIETOBOE OKpaIllMBaHHE.
VYpaBHEeHUsIpeaKIUBITONPAOOTEOUEHBCIIOKHBIE. UXMOKHOHETIPUBOAUTD.
KoHTpo/1bHBIEBONIPOCHI:

1. buonorundeckuedyHKIIMHUOECITKOB.

2. ®opmanctpykrypabdenka.[lonsTueonenarypauuupeHatrypanunoenka.

3. ®usnyeckue U XMMHUYECKHE CBOICTBa O€IKoB. XUMHUYECKasi CYyITHOCTh

[[BETHBIX peakluil Ha OeIoK

1.1. MartepuajblOeHOYHBIXCPEACTBISIPYOEKHOTOKOHTPOJIA

HazBannereMnl XUMUYECKUEPEAKITNT
Pe3ynbpTaToOydeHUs CoCTaBIAThYPaBHEHUSNCXEMBIXUMHYECKHUX
[peaKkIun
OO0IMEKOMIIETEHITNA OK1
Bapuant 1

1. YxaxxuteopmynbiByXaM(OTEPHBIXTUIPOKCHIOB:
Fe(OH)2
CaCl2 Zn(OH)2
NaOH Al(OH)3
2. YKaXATEPOPMYIIBIABYXKUCIOTHBIXOKCHIOB:
N20
SO3
ZnO P205



MgO
3. YKaXKUTEBEre€TEPOr€HHBICPEAKLIUMN:

6Li+N2—2LIi3N

NaOH+HCl—NaCl+H20 N2 + 02 —

2NO

3Fe+202 —Fe304

Zn+ S—ZnS
4. YKaXuTeIBepeaKMNU,KOTOPBICSBIIIOTCAOKUCIUTEIBHO-
BOCCTaHOBUTEJIbHBIE!

BaO + CO2 — BaCO3

KOH+HBr—KBr+H20 CaO + H20

— Ca(OH)2 2H202 — 2H20 + O2

2A1+312—2Al13
5. YKa)KUTEHA3BaHUIBYXCUIIBHBIXJIEKTPOJIUTOB:

Opomu HaTpus

IJIABUKOBAsIKUCIIOTA

a30THUCTasl KUCIIOTA

TUAPOKCU]] ITUHKA CYJIb(aT

MarHus
6. YkaxxuteopMyIbABYXIIEKTPOIUTOB:

SO2 Cu(OH)2

Li2SO4 C6H1206

NaH
7. YKa)XHTe, TPUANCCOLUALINN | MOJIb, KAKMXIBYX2JIEKTPOJIUTOB
o0pa3yercsi OIMHAKOBOE KOJIMYECTBO KATHOHOB M AaHHOHOB:
K3PO4

Ba(OH)2

LiBr KNO3

Fe2(S0O4)3
8. CKakuMUBYMSIM3IIEPEUNCIICHHBIXBELIECTBOYAETB3aUMOIEHCTBOBATh
Hutpat meau (I):

Fe203 HNO3

Ba(OH)2

HCI K2S
9. CKakMMUBYMSIM3IIEPEUNCICHHBIXBEIIECTBOY 1€ TB3aUMO/1IECTBOBATh
OKCHJI JINTHS.

Ca0O H2S04

ZnBr2



KOH H20
10. CkopoctbxumuueckoipeakuuupaBaal,05momns/n*c.Onpeaenuresa
KaKoe BpeMsl MPOM30IILIA PEaKIs, €CIIM KOHIICHTPAIHS PEarupyroIero
BemecTBa A m3MeHmwiIach Ha 0,6 MOIb.
11. OcymiecTBUTENPEBPAIICHHS,COCTABbTEMOICKY IS pHBICYpPABHEHUS, AJIS
TPETHEro MPEBPAIICHHUS COCTABHTE MOJHOE M COKPAIIEHHOE HOHHOE
ypaBHEHHE:

BaO—Ba(OH)2—BaCl2—BaS04
12. IIpuBe AU TENTPUMEPBIMOIICKYIAPHBIXUTIOTHBIXMOHHBIXYPaBHEHUH,
COOTBETCTBYIOIIME TaHHBIM COKPAIIEHHBIM HOHHBIM YPaBHEHUSIM |

Ag++Cl-—AgCl|

2H++C032-— H20+CO021

Bapuant?

1. VkaxutehopMyIbIAByXTHAPOKCH/IOB:

HNO3 Li3P0O4

Fe203 Be(OH)2

K20
2. YKaxXUTe(POPMYJIbIIBYXOCHOBHBIXOKCH/IOB:

CO2 NO

MgO AI203

Na20
3. YKaXKHTEeH3NEPEUNCICHHBIXYPaBHEHUH IBEpEaKIIMH3aMEIIICHUS
2Na + 2H20 — 2NaOH + H2

H2S04+MgO—MgSO4+H20 H2 + F2 —

2HF

Fe203+3H2—2Fe+3H20 2HgO — 2Hg

+02
4. YKa)XUTEABEPEAKIIUU, KOTOPHICABIIAIOTCIIK30TEPMUICCKIMH
Cu(OH)2 — CuO + H20

C+02—-CO2

2Mg+02—2MgO

CaCO3 — CaO + CO2

MgS0O3—-MgO+S02
5. YKaKMTEH3IEPEUNCACHHBIXBEIIECTBAQOPMYIIBIABYXCIA0BIX
JIEKTPOJIUTOB:

CEpHasi KUCJI0Ta HUTPAT

cepedpa GochopHasIKUCIOTA



CEPOBOJOPOTHASIKUCIIOTA CYIIb(aT

xenesa (IIT)
6. YKaKUTeH3NepeunCICHHBIXBEIIECTBA(DOPMYIIBIIBYXHEIICKTPOIUTOB:
FeCl2

P205 Al4C3

Ca(OH)2 MgCO03
7. YKaXuTe, MPUANCCOIHUAIINN | MOJTh, KAKHXIBYXDJIEKTPOJIUTOB
oOpazyetcst 2 MOJIb KATHOHOB:

ZnCI2 AgNO3

Cr2(S04)3 KCIO3

NazMnO4
8. CkakuMUABYMSIU3IICPEUNCIICHHBIXBEIIICCTBOY 1€ TB3aUMO/ICHCTBOBATh
cynbdar xenesa (II):

BaCl2 HNO3 P205

KOH

Zn0O
9. CkakuMHIBYMSIU3IIEPEUMCIICHHBIXBEIIECTBOYIETB3aUMOICHCTBOBATh
okcup yraepoaa (IV).

BaO HCIO3

Na3PO4

AgCl NaOH
10. CropoctexummuieckorpeakuupaBaal,3mons/n*c.Onpenenure Kak
U3MEHWIACh KOHIIEHTpAIlUsl pearupyroliero Bemiectsa b, eciam peaxius
npou3olia 3a 8§ c.
11. Ocy1uiecTBUTENIPEBPAILICHHS,COCTABbTEMOJIEKYIISIPHBICYPABHEHUS, IS
TPETHETO MPEBPAIEHHUSI COCTABHTE MOJIHOE U COKPAIIEHHOE HOHHOE
ypaBHEHUE:

H2S—S02—K2S03—CaS03

12. HpI/IBGI[I/ITGHPI/IMepBIMOJ'IeKy.]’If[pHLIXHHOJIHI)IXI/IOHHI)IXYpaBHeHI/If/'I,
COOTBCTCTBYIOIUC JaHHBIM COKPAIICHHBIM MOHHBIM YPABHCHUSAM!
H++OH-—H20
Zn2++20H-—Zn(OH)2|

Ha3zBanueremsl CTpOoeHNEeNCBOICTBAHEOPTaHUYECKUXBEIIECTB

Pe3ynpraToOydeHwMsI lcciien0BaTbCTPOCHUENCBOMCTBAHEOPTaHUYECKUX
BEILIECTB

OOIeKOMIIETCHITUH OK1,0K2




BapuanTNel

1. VKaxkuTepsII,CONEPKAIUNTONBKOKHCIIOTHRICOKCHIIBI: A
— Naz0, CaO, PbOz, SiO;
b-P»03,7n0,Be0O,Cr,03; B — SOs3,
P20s, N2Os, CO2; I' — K20, CuO, CO,
FeO.
2. Kaxo#psiacoaepkuTinibamM(poTepHBIErHAPOKCH B A
— Sn(OH)2, Ba(OH)2, Fe(OH)3, NaOH,;
b —KOH,Ca(OH)2,Cu(OH)2, RbOH;
B — Mg(OH)2, Mn(OH)., LiOH, NH4OH; I'-
AI(OH)3,Zn(OH)2,Cr(OH)3,Pb(OH)>.
3. VkaxwurenpasuinbHoeHasBannecomnFeOH(NO3)2: A
— rusipokcoHuTpar xenesa (11);
b—runpokconutparxenesa (I11);
B—aurunnpokconutparxeneza(lll); I'—
auruapokconutpumkenesa (11).
4. TIpusenutenpasuiabHOeHa3BannesemectBaH,SO3: A
— CepHHCTAs KUCIIOTA;
b—cepHaskucnora;
B—cepoBonopoanaskuciora; I' — okcun

cepsl (IV).
5. YKakuTeMONEKYIsIpHYyohopMynyrupooprodocaramaruus:
A-MgHPO3; B-Mg3(POy)2; B-MgHPOy; I ~Mg(H2PO4)s.

6. KakoitoObeMInpruHOPMaIBbHBIXYCIOBUAX(H.Y.)3aliMeT I Tkucmopoaa?
7. YKaXUTEINCKTPOHHYIOH rpaduuecKyroPpopMyTyaToMacTPOHIIHSL.
8. MaccanaBeCKMHATPHUAXIOPHIA,HEOOX0 UM asISITPUToTOBIACHUA3 50MIT 3,5
%-noro pacTBOpa MIOTHOCTHIO 1,058 /M1 paBHA?
9. MousipHasIKOHIIEHTPAIUAPACTBOPA,COACPKAIIET023rTIIHIIeprUHA
(CH20H), CHOHB 500 mut BoAHOTO pacTBOpa paBHa
10. 3akoHuKTE ypaBHEHHS] XUMUYECKUX PEAKIIMA, 3aMUIIUTE UX B MOJICKYJIIPHOM, ITOJTHOM U
COKpAIlEHHOM MOHHOM BHUJI€, HA30BUTE UCXOIHbIE BEIIECTBA U MPOIYKTHI PEAKIHH:
NHsOH+ Pb(NQOz)2>
+ BaClh— .. + KCI

BapuantNe2

1. KakoipsacoaepsKUTIHIILOCHOBHBIEOKCH B A
— Mn;07, CrOs, SOz, N20s;

b—Naz0, CuO,CrO,Fe0; B-
S03,P205,K20,Cu20; I' — Zn0O, SnO,
SiO2, NO.

2. YKaKUTEPSI,COAEPKAMMNATOIBKOOJHOOCHOBHBIEKHCIIOTBI: A
— HF, HBr, HNO3, H3POgy;
B — HI, HNO,, HCIO4, CH3COOH;B—-
H2CO3,H3PO3,H2S04,H2Cr207; T' — HPOs3,
H>S,HCIO, H2SiOs.
3. VkaxwurenpasuibHoeHa3BaHnecomuNaNO2: A
— HUATpAT HaTpHUs;
b—auTpuaHaTpus;
B —amun Hatpus;
I'- HuTpuUTHATpHA.
4. TIpusenurenpabuibHoeHasBanueBemecTBaNa;HPO4:



A-runpokcodocdarnarpus; b —
runpodochut HaTpUs;
B—nurunpooprodocdarnarpus; I' —
ruznpooprodocdar HaTpusi.
5. YKaKUTEeMOJEKYISIPHYIO(HOPMYITYCEPOBOAOPOTHOUKUCIOTHI:
A—H>S0s3; B—H-S; B —H2SO0q; I'-H2S,0s.
6. Kakoitoosemsannmaror3,01-10%monexymyrnekucnororazanpus.y.?
7. ATOM Kakoro 3JeMeHTa B HEBO30YKJICHHOM COCTOSITHUM UMEET AJICKTPOHHYIO
koHpurypammo 1 s22s22p°3s23p°®3d1°4s24p32TTpuse nurerpaduueckyoGopMyITydTOro
aToma.

8. MaccacepHOHKHCIOTHI,He00X0auMassimpurotoBiaeans40%BogHoTopacTBOpa 00EMOM
300 M1 ¢ motHOCTHIO 1,3 /eM®, paBHa

9. PaccunTaTbMaccyHaBECKH,HEOOXOMMYIOIISTTPUTOTOBIICHUS 200mn  pactBOpa
mouesuHbl CO(NH2)2c MossipHO# KoHIIEHTparuei 0,5 MoJIb/1.

10. 3akoHYNTE ypaBHEHUSI XUMUYECKUX PEAKIINHN, 3aNIUITUTE UX B MOJICKYJISIPHOM, TIOJTHOM H

COKpAILEHHOM MOHHOM BHU/I€, HA30BUTE UCXOHbIE BEIIECTBA U MPOIYKThI PEAKIUH:
CuSOq4 + NaOHe

K3POg4 + —Ag3POs+...
HasBanueTembl CTpoeHnenCcBONCTBAOPTAaHUYECKUXBEIIIECCTB
Pe3ynbpTaToOydeHus HccenenoBaTbCTPOSHUEHCBONCTBAOPTAaHUYECKUX
BEILIECTB
OO0LMEKOMIIETEHIINN OK1,0K2
YacTbA.
A1.06masdopMynaaaKuHOB:
1) CnHon 3)CnH2n—2
2) CnH2n+2 4)CnH2n-6

A2.Ha3aHueBeniecTBa,popMyIaKOTOPOTO
CHs—CH(CH3)—CH=CH—CHz3
1) rekcen-2 3)4-MeTHIITICHTEH-2
2) 2-MEeTHITICHTEH-3 4)4A-MeTHIITICHTHH-2

A3.To1yOoJIOTHOCUTCAKKIIACCY:
1) criuptoB
2) aNbICTH]IOB
3) deHosoB
4) apeHOB

A4.TonpKOG-CBSI3UIPUCYTCTBYIOTBMOJIEKYJIE

1) MmeTmiOeH301a 3)2-meTrnoyTeHa-2
2) u300yTaHa 4)aneTriicHa
AS. Bun rUOpUIM3AIMU  IEKTPOHHBIX OpOUTanei

aToMma yriiepona, 0003HaYEHHOTO 3BE3/10YKOM B BEIIECTBE, (hopMya
KOTOpOT'0
CH=C"=CH,



1) sp’ 3)sp

2) sp? 4)HerubpUIU3HPOBaH
A6.I' 0MOTOTOMYKCYCHOMKHUCIOTBISABISECTCAKUCIOTA

1) xnopykcycHast 3)osenHoBast

2) MypaBbHHAsS 4)6eH3oitHast

A7.M30MepaMUABIIAIOTCS:
1) meHTaHWIECHTAINCH 3)3TaHu aleTUiIeH
2) OytanueHnOyTHH 4)3TaHOIUATaHATb

A8.byranueHn-1,31u33TaHOIaMOKHONOIY YU THIIPUTIOMOLIM PEAKITUT

1) Bropuia 3)Kyueposa

2) 3uHnHA 4)JIebeneBa
A9. Kakue BEILlECTBA MOKHO HUCIIONB30BAaTh I

MOCJICIOBATEILHOTO OCYIIECTBICHUSI CICTYIOIINX MPEeBPAIICHUN

C,HsCl—C2Hs—C2HsOH

1) KOH(crupt.p-p),H20 3)KOH(BoaH.p-p),H20

2) KCI, H,O 4)N3.,H20
A10.ITpuB3anmMoaeiCTBUUITPOIIEHACBO0M00pa3yeTcs:

1) mpormanonu-1 3)nponaHaiib

2) poraHoI-2 4)2- METHIIIIPOIIAHO

All.IlpuokucaeHunnpomnanoiga—200paszyercs:
1) npomnuiex 3)nponaHaiib
2) MpOIaHoOH 4)pornaHo

A12.BoanycTaanio0yTaHMOKHOIIOTYUYUThU3:
1) Oyranais
2) muaTHIOBOr03dupa
3) Oyrena—2
4) 6yranona-2

A13.DeHoIB3aMMOACHCTBYETC:
1) CONTHOMKUCITOTOM
2) TUAPOKCUIOMHATPUS
3) 3TUIICHOM
4) MeTaHOM

Al14.91anonueHoNB3anMOICHCTBYIOTC!
1) HaTtpuem 3)XJI0pOBOIOPOIOM
2)ruJIpOKCUIOMHATPUS 4)ruipokapOOHATOMHATPUS

AlS5.IIpurnaponuzekpaxmanao0pasyercs:
1) riroko3a 3)bpykro3a
2) caxapo3a 4)eIuToo3a



A16.Peakiusi«cepeOpsiHOr03epKaia»XxapakTepHaJIsIBEIECTB, YKa3aHHBIXB Tape:

1) MeTaHOJTUMETAHAIb

2) TIIFOKO3au3TaHAb

3) dopmanbaeruIuITaHO

4) 3TaHATLUTIPOTIAHOI
A17.BepHbuinciie 1y onecykKeHus100aeTHiIeHe:
A.BMornekyneaneTiiieHaMeK1yaTOMaMUyTJIEPOIANPUCYTCTBYIOTTONBKO G - CBA3HU
B.IIpuB3anmoneiicTBUMAIICTUIIEHACOPOMHOMBOOMPA3PHIBAIOTCS -CBA3b MEXK]lYy aTOMaMHU
yriaepoa

1) BepHOTONBKOA

2) BepHOTOJIbKOD

3) BepHBIOOACYKICHUS

4) 0bacyXICHUSHEBEPHBI

A18.OcHOTHEB3ANMOACHCTBYETC:

1) Na 2)NaOH  3)Br 4)HBr
A19. I'mroxo3y o0paboTtaii  THUAPOKCHIIOM Meu
) npu HarpeBaHuu. B pesysibTaTe 00pa3oBaioCh:

1) rrokoHaTMEIN

2) TIIIOKOHOBAsIKUCIIOTA
3) rIrOKapoOBasIKUCIIOTA
4) copour

A20. Kakoit 00bEM 3TUIIeHA (H.y.) MOYKHO TOJTYYUTh U3 ATUJIOBOTO CITUPTA MacCOU
100 1, eciu 0OBEMHAs 0JI BBIX0Oa cocTaBisgeT 88%7

1)42,86:1 2)21,43n 3)22,4n 4)11,2n
YacrsB.

B1. YcraHoBuTE COOTBETCTBUE MEKIY MOJIEKYIAPHON (OPMYIION OPraHUuYECKOTO BEIeCTBA

" KJIaCCOM, K KOTOPOMY OHO OTHOCHUTC:A

A)CeH1206 1)anKuHbI
Bb)CsHs 2)apeHBI
B)CsHio 3)yrIiIeBoabl
I') C4H100 4)npocTriedHUpsI
5) MHOTOATOMHBICCITUPTHI
B2. YcTraHOBUTE COOTBETCTBUE MEXKAY HA3BAHUEMOPTaHUYECKOTO BEIIECTBaU
KJIaCCOM, K KOTOPOMY OHO OTHOCHUTCS:
A)Tomyon 1)anmkeHsl
b)rnunepun 2)0IHOATOMHBIECITUPTHI
B)sranon 3)MHOr0aTOMHBIECITUPTHI
I') rmunua 4)apeHbl

5) aMUHOKHUCIIOTBI
6) deHoBI



B3.CaMHHOYKCYCHOWKHCIOTOMMOKETPEArnpOBaTh
1) cynsdarHaTpus
2) XJIOPOBOJIOPO/T
3) meTan
4) sTaHoN
5) anunuH
6) rUAPOKCUIKAITHS

B4 .M nsanetniieHa, MISIIPONMHAXAPAKTEPHBI
1) TerpasapudeckasGpopMaMoICKyIIbI
2) SP-ruOpUAN3aUAATOMOBYTIIEPOIaBMOJICKYIAX
3) peakIusruAPUPOBAHUS
4) HaTMYUETONBKOG-CBI3EHBMOJICKYIIax
5) ropeHreHaBO3TyXe
6) peaKIHsICXIOPUIOMHATPHSI

BS. MonekynspHas ¢opmyna yrieBoJopoja, mMaccoBas IOJIIBOJIOPOAa B KOTOPOM
15,79 %, a oTHOCUTENBHAS TIJIOTHOCTH MApOB IO BO3AYXY 3, 93

B6. Omnpenenure maccy BOJbI, KOTOPYIO Halo 100aBUTHK 20 T pacTBOpayKCyCHOM
KHUCJIOTBI ¢ MaccoBoil poseid 70 % sl MOJIydeHUs: pacTBOpa YKCYCHOM KHCIIOTHI C
MaccoBol goiier 5%.
Otser
YacreC.
C1. Hammmmure ypaBHEHMS peakiUi, C IOMOIIBI KOTOPBIX MOXKHO OCYIIECTBUTH
[IPEBPAILEHUS 10 CXEME

C>Hg—CoHs5Cl—C2HsOH—CH3COH— CH3COOH

)
C2H4—>C2H5BI'

C2. C xakuMu U3 MepevncIeHHbIX BEIIECTB: HATPUM, okcu cepedpa (1) B amMuayHOM
pacTBope, cepedpo, COJITHas KUCI0Ta, THAPOKCH HATpHs, KapOoHAT HATPHUSI — OyaeT
pearupoBaTh MypaBbuHas KucioTra? CocCTaBbTE YpaBHEHHS pPEAKIU U HA30BUTE
MPOYKTHI PEAKITHH.

C3. AMUHOYKCYCHas KHCIJIOTa T[OJy4€Ha U3 YKCYCHOM KHCIOThI Maccoil 24r
(maccoBasg nonst Beixoga paBHa 60%). Beiuncinure o0beM pacTBopa THMAPOKCHAA
Hatpust (maccoBas monst NaOH 15%, mmotHOCTs 1,16 1/MIT), KOTOPBIN MOTpeOyeTCs
JUIS. HEUTPAIU3ALMUIION YYEHHON aMUHOYKCYCHOU KHUCIIOTHI.

KpurtepunoneHuBaHus(popMupyeMbIXKOMMIETEHIHIT

KpurepunoueHkny4eOHOMIeATEIbHOCTUIIOXUMHUU

Pe3ynbTaToM MpOBEpPKH YpOBHS YCBOCHHS YUE€OHOTO MaTepuana SBISICTCS
orMmeTka. [IprolieHke 3HaHMI ydammxcs mpeanosiaraerca oOpalaTbBHUMaHUE Ha
MPaBUWIBHOCTh, OCO3HAHHOCTb, JIOTUYHOCTh W JOKA3aTEJIbHOCTh B H3JI0KECHUU
Marepuana, TOYHOCTH WCIIOJIb30BAHUSA XUMHUYECKOU TEPMUHOJIOTHH,



CaMOCTOSITEILHOCTh OTBeTa. OLIEHKA 3HAaHWM NPEANOIAaracT y4ETHHANBHUYaJIbHbBIX

0COOEHHOCTEW  ydaluxcs,

paboTHI.

HcxonsausnocTaBleHHBIXIEIEH, yYAUTHIBACTCS :

nudpepeHIMpPOBaHHBIA  MOAX0J K OpraHu3aiuu

* [IpaBUIBHOCTEMOCO3HAHHOCTBU3IIOKEHUACOIEPKAHNS, IOTHOTYPACKPBITUS

MOHATHI, TOYHOCTh YNOTPEOIEHHUS HAYYHBIX TEPMUHOB.
* CteneHb(pOpMHUPOBAHUAMHTEIUICKTYAIbHBIXHOOIEYYeOHBIXYMEHUH.

* CaMOCTOATEILHOCTHOTBETA.
* PedeBytorpaMOTHOCTBUIIOTUUECKYIOMIOCIE0BATEILHOCTHOTBETA.

KpI/ITepI/II/IOL[GHKI/IKOMHBIOTCPHOﬁHPCBGHTaHHHI

Kpurepunouenkn

bamner

Oneunka

KomnbrotepHast mpe3eHTaiusi COOTBETCTBYET
1EeJIsIM U 3a7a4aM JUCITUTIINHBI, COJIePKAHUE
IPE3EHTAIMHU TTOJTHOCTHIO COOTBETCTBYET
3asBJIEHHON T€M€, pPACCMOTPEHBI BOITPOCHI 110
npo0sieme, claibl pacroyioKeHbl JOTUYHO,
MOCJIEIOBATENIbHO,3aBEPIIACTCATIPE3CHTALIUS
YETKUMHUBBIBOIAMH.

5

OTan4yHO

KomrmbrorepHas npeseHTanus COOTBETCTBYET
LEJISIM U 3a7ia4aM JUCLUIUIMHBL, COAEPKAHNUE
IIPE3EHTALMU TTOJTHOCTHIO COOTBETCTBYET
3as1BJICHHOMTEME,3as1BIICHHAATEMapPaCKPhITa
HEJO0CTATOYHO TMOJIHO, PpU 0(OPMIICHUU
IIPE3EHTALMMMMEIOTCSIHEI0YETHI.

Xopo1io

KomnrerotepHast mpe3eHTanusi COOTBETCTBYET
HEeIsIM U 3a7a4aM JUCHUIUIMHBL, HO €€
COJIEp’KaHHE HE B MTOJIHOW MEPE COOTBETCTBYET
3asBJICHHOM TeMe, 3as1BJICHHAs] TEMa PacKpbITa
HEJOCTATOYHO TOJIHO, HAPYIIEHA JJOTUYHOCTh U
M10CJIEI0BATEIbHOCTHBPACIIONIOKEHUUCIANOB.

Y noBneTBop
HUTEIBHO

HpeBGHTaHI/Iﬂ HC COOTBCTCTBYCTUCIIAMU
3aga4aM THUCHUILIMHBI, COACPKAHHUC HE
COOTBGTCTByeTSaﬂBHCHHOﬁTCMCHHBHO)KGHOHe
HAaY4YHBIMCTHJICM.

Heynosners
OpUTEIBHO




KpurepunonenkupepepaTos,10KIa10B,CO00IEHUNA, KOHCTIEKTOB:

No

Kpurepunonenkn

bamner

Onenka

CooTBeTcTBUE LENsAM M 3a7adaM JUCLUILIMHBI,
AaKTyaJbHOCTb TEMBI W  pacCMaTPUBAEMBIX
npobiiem, COOTBETCTBUE COJIepKaHUsA
3asBJICHHOM TEME, 3asBJICHHAs TEMa MOJHOCTBIO
pacKpbITa,  pacCMOTPEHHE  JUCKYCCHOHHBIX
BOMPOCOB MO  MpobiiemMe,  COMOCTaBIICHbI
pa3JInyHbIE TOYKH 3peHus o
paccMaTpuBaEMOMY BOIIPOCY, HAyYHOCTh S3bIKA
U3JI0KEHUS, JIOTUYHOCTh U MOCIEI0BATEIbHOCTD
BU3JIOKEHUMMAaTEpHUana, KOJIMYECTBO
UCCJIEJOBAHHON JMTEPATYpbl, B TOM YHCIE
HOBEHIIIMX UCTOYHUKOB MO MpoOIeMe, YeTKOCTh
BBIBOJ10B,0()OpMJIEHHEPAOOTHICOOTBETCTBYET
IpeIbsBIIEMbIM TPEOOBAHUSM.

5

OTan4yHO

CooTBeTcTBUE 1IETSAM M 3a7a4yaM JIUCITUTUIUHBI,
aKTyaJbHOCTb TEMBl M  PAacCMaTpPUBAEMBIX
npooiiem, COOTBETCTBUE CoJlepKaHUs
3asBJICHHOM TeME, HAYYHOCTb SI3bIKAa U3JI0KEHUS,
3asBJICHHAas TEMa pACKphiTa HEIOCTATOYHO
IOJIHO, OTCYTCTBYIOT HOBEWILIWE JUTEpaTypHbIC
UCTOYHUKHIIONIPOOIeMe, TPHOPOpMIICHUN
PabOTHIMMEIOTCAHEI0YETHI.

Xopom1o

CooTBeTcTBUE LENSIM U 3ajayaM JAUCLUIUIUHBI,
comepkaHue paboOThl HE B TMOJHOW Mepe
COOTBETCTBYET 3asBJICHHON TeMe, 3asBJICHHAs
TeEMa packpsbITa HEJIOCTATOYHO MOJIHO,
UCIIOJIb30BaHO HEOOJBIIOE KOJIUYECTBO HAYTHBIX
VCTOYHUKOB, Hapyll€Ha  JIOTUYHOCTb U
IIOCJIEA0BATEIILHOCTD B

U3JIOKEHUU MaTtepuana, mpu  odopMIeHUH
paboOThl UMEIOTCSI HEJIOYETHI.

Y noBneTBop
HUTEIBLHO

PaGora He COOTBETCTBYETIEISIM H  3ajadyaM
JUCIUIUIMHBI, COZEPKAaHUE pabOThl HE
COOTBETCTBYET 3asiBJICHHOM TEME,
cojiep)kaHue pabOThl H3JIOKEHO HE HAyYHBIM
CTHUJIEM.

Heynosners
OpHUTEIBHO




KpurepnnoneHKuKOHTPOJIbHONPAOOTHI:

Kpurepunonenkn

bamner

Onenka

KoHTponbsHas paboTa mpecTaBicHa B
YCTaHOBJICHHBIN CPOK U 0()OpMJICHA B CTPOTOM
COOTBETCTBHHCH3JIOKEHHBIMUTPEOOBAHUSMH,
- MOKa3aHBBICOKUIYPOBEHb3HAHUAN3YYECHHOTO
MaTepHasa o 3aJaHHOW TeMe, MPOSIBICH
TBOPYECKHH IMOX0]] IPH OTBETE HA BOTIPOCHI,
yMEHHE TITy00KO aHAIM3UPOBATh MPOOJIEeMY U
JienaTh 0000IIaroIe BEIBOIBI,

- pa0bOTaBHITIOJIHEHATPAMOTHOCTOUKHU3PEHUS
ITIOCTAaBJIECHHOMN 3a/1a4H, T.€. 0€3 OIHMOOK 1
HEJ0YETOB MJIM JIOMYIICHO He 0oJiee OHOTO
HeIo4eTa.

5

OTan4yHO

- KOHTpOJIbHAsi paboTa MpejcTaBiIcHa B
YCTAaHOBJICHHBIH CpOK W  odopmicHa B
COOTBETCTBHH C M3JIOKCHHBIMH TPEOOBAHUSIMU;

- TOKa3aH JIOCTATOYHBIM ypOBEHb 3HAHUS
U3YYCHHOT'O0 Marepuaja 10 3aJI]aHHOH TeMe,
IPOSIBJICH TBOPYECKUH ITOAXOA NPH OTBETE Ha
BOTIPOCHI, YMEHHUE aHAIM3UPOBATh MPOOJIEMY H
JieaTh 0000IIAIOI1e BEIBOIBI,

- paboTa  BBINIOJIHEHA  IOJIHOCTHIO, HO
JOTMYIIIEHO B Hel:a) He Oojee OaHOM HErpyOoi
olIMOKY M OJHOI'O HEJOUETA
0)mHEe60JIeeIBYXHEJOUETOB.

Xopomuio

- KOHTpOJIbHAasi paboTa mMpejcTaBieHa B
YCTaHOBJICHHBIN CPOK, TTPU opopMIIeHUH PabOTHI
JIOTYIICHBl HE3HAYUTEIbHbIE OTKJIOHEHUS OT
U3JI0’KEHHBIX TPEOOBaHUIA;

- MOKa3aHbl MUHUMAJBHBIE 3HAHHUS  TIO
OCHOBHBIM T€MaM KOHTPOJbHOU pabOoTHI;

- BBITIOJTHEHO HE MEHEE TOJOBUHBI PaOOTHI
WJIA TOMYIIEHBI B HEU
a)He0oeeIByXTpyOBIXOMNOOK,
0)HE00IeC0THONUTPYOOHOIITNOKMHOTHOTO
HEJ0YeTa,
B)HEOOJICEIBYX-TPEXHETPYOBIXOIHOOK,

') oJHa HerpyOast omrOKa ¥ TpU HEI0YETa,
J)OPUOTCYTCTBUMOMINOOK,4—SHEJ0UETOB

Y noBneTBop
HUTEIBHO

— YUCIIOOITMOOKUHE0YETOBIIPEBOCXOIUT
HOPMY,ITIPUKOTOPOUMOKETOBITHBBICTABIICHA

OLICHKAa «YOOBJICTBOPHUTCIILHO» niIn cCJIn

2-0

Heynosners
OpHUTEIBHO




NPaBWJIBHO  BBIMIOJHEHO  MEHEEe  MOJOBUHBI
paboTHI;

€CIMO0YyYaOIUACAHETTPUCTYTAIIK
BBITTOJTHEHUIOPAO O THIMITUTTPABHIIEHOBBITTOTHII HE
6osiee 10 mpoOLIEHTOB BCEX 3aJIaHUI.

KpurepunoneHkunpakTuyeckoinpadboThl:

No

Kpurepunouenkn

bamner

Oneunka

— TpaKTHYeCKOoe3a aHue BBIIIOJIHEHOB
YCTaHOBJICHHBIH ~ CPOKC
HCIOJIL30BaHUEM pEeKOMEH Talui
IpernoaaBaTes;
— TIOKa3aHBBICOKHHA  ypOBEHB 3HAHUSA
U3YYCHHOT'0 MaTepHuaiano 3aJaHHON
TEME,

—  TPOSBICHTBOPYCCKUHIIONXO/T,

— yMeHHe ri1y00KO aHaJM3HPOBATh MPOOIEMYH
JeaTh o0o0Iaromme MIPaKTUKO-
OpPUEHTUPOBAHHBIC BHIBOJIBI;

paboTa BBINOJTHEHA O3 OMMOOK M HEI0YETOB
WM JTONYIIEHO He 00Jiee OJHOr0 HeJIoveTa.

5

OTan4yHO

— TPaKTUYECKOE3aJlaHHe BBIIIOJIHEHOB
YCTAHOBJICHHBIM  CPOKC
UCITIOJIb30BAaHUEM PEKOMEHIalnii
IPENOIaBaATENS;
— TIOKa3aH XOpOUIMH  YpPOBEHb  BJIAJACHUS
W3YUYEHHBIM MAaTEpUAJIOM IO 33/IaHHOU TEME,
— paboTra  BBIMOJHEHA  MOJIHOCTBHIO,  HO
JOIYIIEHO B HEW:
a) He OoJiee OHOM HErpyOOil OTMOKH M OJTHOTO
HepoueTa 0) uin He 0oyiee IBYX HEJOUETOB.

Xopo1io

— TPaKTUYECKOE 3a/1aHUEBBITIOTHEHO B
YCTaHOBJIEHHBINCPOKCUACTUYHBIM
UCIIOJIb30BAaHUEM PEKOMEH 1At
PEenoIaBaTes;

— TPOJIEMOHCTPUPOBAHBI MUHUMAaJIbHBIC
3HaHUS MO OCHOBHBIM TE€MaM HW3YYEHHOTO
MaTepuana,

— BBINIOJIHEHO HE MEHEE MOJOBUHBI PAOOTHIMIH
JOMYIIEHBI B HEW a) He Ooliee ABYX rpyObIx
OIHOO0K,

0)HeboeecoqHONTPYOOHOITHMOKHUOTHOTO

Y noBneTBop
WUTEJIbHO




HeJI04eTa,B)HE00IeeIBYX-TPEXHETPYOBIX
OIINOOK,
I')OAHaHErpyOasiolnOKauTpUHE0YETA, 1)
MPUOTCYTCTBUUOIIHNOOK,4—SHEI0UETOB

—YUCII0O OIIMOOK W HEJA0YETOB MPEBOCXOJUT
HOpMY, TIpU  KOTOpPOH  MOXKET  OBIThH
BBICTABJICHA OIIEHKA «YIOBJICTBOPUTEIHHO
WIM €CJIM TPAaBWIHHO BBIMOJHEHO MEHEE
MIOJIOBUHBI 3aJIaHUS;

ecau  oOyyawmuiics  He  NOpUCTynal K

BLITIOJIHCHUIO  3aJlaHWsl WM NPaBWIHHO

BhIOJIHWII He Oonee 10 mpoIeHTOB Bcex

3aJlaHUM.

2-0

Heynosners
OPUTENBHO

KpurepunonenkunabopaTopHOHpaOOThI:

Ne

Kpurepunouenku

bamner

Onenka

— 3aJIaHUe BHIMIOJIHEHO B yCTAHOBJICHHBIN
CPOKCHCIIONb30BaHUEMPEKOMEH AN
TperoIaBaTelIs;
— TIOKa3aHBBICOKUH  YpOBEHb  3HAHHS
U3yYEeHHOTO MaTepHAaIaIio 3a7aHHOM
TeMe,

— TMPOSIBICHTBOPYCCKUHTIONXOI,

— yMeHHe Ir1y00KO aHAJIM3UPOBATh MPOOIEeMyHr
JIeJ1aTh o0o0maromue MPaKTUKO-
OPUCHTHPOBAHHBIC BHIBO/IBI

paboTa BBINIOJHEHA O3 OMMOOK M HEI0YETOB
WIM JOMYIIEHO He 00Jiee OAHOr0 HEJOUETA.

5

OT1iuuHO

3a/1aHKe BBITIOJIHEHOB
YCTAHOBJICHHBI ~ CPOKC
UCITIOJIb30BAaHUEM PEKOMEH a1t
IPENoIaBaTeNs;
— TIOKa3aH XOpOUIMH  YpOBEHb  BJAJACHUS
U3YUYEHHBIM MaTE€pUaIOM MO 33a/IaHHOU TEeME,
— paboTa  BBIMOJHEHA  MOJIHOCTBHIO,  HO
JOMYIIEHO B HEW:
a) He OoJiee OHOM HETpyOOi OMTMOKH M OJTHOTO
HesoueTa 0) uin He 0oJiee ABYX HEJOUETOB.

Xopouio

— 3ajJaHue BBITIOJIHEHO BYCTAHOBJICHHBIN
CPOKC YaCTUYHBIM
HMCIIOIb30BaHHUEM pEKOMEHAAINI
Mpeno/IaBaTeis;

Y nosneTBop
WUTEJIbHO




— TPOJIEMOHCTPUPOBAHBI MUHUMAaJTbHBIC
3HaHHWS TI0 OCHOBHBIM TE€MaM H3yYE€HHOTO
MaTepuaia;

— BBINIOJTHEHO HE MEHEE MOJIOBUHBI paOOTHINIIU
JOTMYIIEHbl B HEW a) He 0oJiee ABYX rpyObIxX
OIINOOK,

0) He Oonee ogHOM rpyOON OMIMOKKM U OJHOTO

HeJoueTa, B) He Oosiee JBYX-TpPeX HErpyObIX

OIINOOK,

r) oJHa HerpyOas omuOKa W TpU HeJoueTa, 1)

IIPH OTCYTCTBHH OMMUOOK, 4—5SHETI0YETOB

4 —YUCJIO OMMUOOK M HEAOYETOB mpeBocxoauT | 2-0 Heynosnets
HOpMY, TIpU  KOTOpPOH  MOXKET  OBITh OpUTEIBHO
BBICTaBJICHA OIIEHKA «YIOBJIETBOPUTEIHHO
WIM €CJIM TPaBWIHHO BBIMOJHEHO MEHEe
MIOJIOBUHBI 3aJIaHUS;

ecau  oOydamwIuiics  He  MOpUCTynal K

BLITIOJIHCHUIO  3aJlaHWsl WM TNPaBWIBHO

BhITIOJIHIITHEOOJIee | Opo1IeHTOBBCEX

3aJlaHUM.

2.2MaTtepuajiblOleHOYHBIXCPEICTBAJISINPOMEKYTOUHOHATTECTAIIUN
Bomnpocsl k 3k3ameny.

1. XuMusiBCOBpEMEHHONCUCTEMEHAYK.
2. OCHOBHBICTIOHSTHSIN3aKOHBI XHMHH.



3. CoBpeMEHHbIE TMPEACTABICHUSI OO0 HIEKTPOHHOM CTPOEHHUH aTOMOB
anemeHToB. KBanToBbIe uncna. [Ipunnun [Taymnu.

4. 3aKOHOMEPHOCTH pacIpejieieHusl JIEKTPOHOB MO YPOBHSIM U TOJYPOBHSIM,
ANEKTPOHHBIE (GOPMYIIBI U cXeMbl AeMeHTOB. [IpaBuno XyHua.

5. JluHamMuKa U3MEHEHHUs aTOMHBIX PAJUyCOB C POCTOM MOPSAKOBOIO HOMEpPA
aJIieMeHTa B nepuoaunueckou cucreme [I.M.Menneneesa.

6. 3aKOHOMEpPHOCTUIPOSBICHUSI ATOMAaMHBAJEHTHOCTUHUCTETICHUOKUCIICHUS B
3aBUCHMOCTH OT ITOJIOKEHHUSI DJIIEMEHTOB B IIEPUOJNYECKON CUCTEME.

/. 3aKOHOMEPHOCTHM  HM3MEHEHHUS  JJIEKTPOOTPULATEILHOCTH  3JIEMEHTOB
NEPUOJUYECKON CHUCTEMBI W MPOSBJICHUS WMMHU METAJUIMYHOCTH U
HEMETAJUIMYHOCTH.

8. YcnoBus 00pa3oBaHMsl KOBaJEHTHOM CBS3U. XapaKTEpHUCTHUKA €€ CBOMCTB —
HACBIILIEHHOCTH, KPAaTHOCTH, MOJSPHOCTH, HAITPABICHHOCTH.

9. KoopauHanroHHasICBI3bKaKOCOOBINBHUIKOBAIEHTHON CBSI3H.

10. MoHHasICBA3B:CBOMCTBA,CXOACTBOMOTIIMUUSIOTKOBAJICHTHOM.

11. CymHOCTbBOIOPOTHOUCBS3U. M @IKMOJIEKYIIIPHBIE B3aUMO/ICHCTBUSI.

12.TTonaTHE O CKOPOCTH XUMUUYECKOW PEaKIUM U CIUHHIAX €€ H3MEpEHUs.
Knaccuduxanus peakiuii o MexaHu3MaM UX MPOTEKaAHMUS.

13.3akoH nefcTBUS Macc; PoJib KOHIICHTpAIM B3aUMOJICHCTBYIOIIUX BEIICCTB
B T'OMO- U T€TEPOT€HHBIX CUCTEMAX.

14.YcnoBus BIMSHUSA JaBJICHHUS HAa CKOPOCTh TE€YEHUS XMMHUYECKUX PEAKIIUM.
BelpaxkeHne 3akoHa JEHCTBYIOIIMX Macc [Js pEeakiuu, B KOTOpOM
Y4acTBYIOT ra3bl.

15.BnusiHie Ha CKOpPOCTh XMMHYECKUX pEAKIUN TeMmIepaTypbl (IIpaBUiIo H
ypaBHeHue Bant-I'odda).

16.Karanuzatopsl U KaTaiau3; CyIIHOCTh OMOJIOTUYECKOTO KaTaau3a U OTIUYHe
€ro OT XUMHYECKOTO0.

17. Xumuyeckoe paBHOBECHME M BIUSHHE HA HETO KOHIIEHTPALMI HCXOJHBIX
BEIIECTB M MPOAYKTOB peakuui. KoHcTaHTa paBHOBECHS.

18.IMpunnmn Jle IllaTense. Bo3aMOXHOCTH U YCIOBUS CMEIICHHUSI XUMHYECKOTO
paBHOBECUS B  PEAKUHUAX, CONPOBOXKIAIOIIMXCSA  BBIACICHUEM  WIIU
MOTJIOLICHUEM TEILIA.

19.Tlpunmun Jle [latense. Bo3M0KHOCTH U yCITOBUSI CMEIICHUST XUMUYECKOTO
pPaBHOBECHUSI pEaKIUi, yYaCTHUKAMH KOTOPBIX SBISIIOTCS Ta3000pa3HbIe
BEILECTBA.

20. [TonsiTHEOpACTBOPAX,PACTBOPHUTEIIXUPACTBOPEHHOMBEIIIECTBE.

21. KnaccudukanuspacTBOpoB.

22.BecoBbie  croOCOOBI BBIPKEHUS KOHIICHTPAIIMM PACTBOPOB: CYITHOCTD,
eauHuIpl n3MepeHus. [IpuHumn pacuéra Maccel HAaBECKM BELIECTBA IPH
IIPUTOTOBJIEHUH U3 HETO PAcTBOPA MPOLUEHTHON KOHIICHTPALIMH.

23.MOJSIpHOCT, W MOJBHASI JIOJIE KaK CHOCOOBI BBIPAKEHUS KOHIICHTPAIIUU
pacTBOpPOB: CYIIHOCTh, €AUHULBI u3MepeHus. [IpuHoun pacué€ra maccel
HABECKM BENIIECTBA IPU NPUTOTOBJIEHUH W3 HEr0 PacTBOpa MOJSPHOM
KOHIEHTPALNH.

24. TToHATHEOHEDTEKTPOIUTAXUIICKTPOTUTAX.



25.MexaHu3M 3JIEKTPOIPOBOJHOCTH PacTBOPOB. OCHOBHBIE MOJOKEHUITEOPUU
JJIEKTPOJIUTUYECKON  ITUCCOLMALINU. CreneHp  3JIEKTPOJIUTHYECKOU
nucconuanuu. Knaccudukanus 3JeKTpoIUuTOB MO UX CHIIE.

26.Koncranta mucconuanuu ciaboro siektponuta. MoHHOEe mnpousBe/eHHe
BObl. BoopoaHeIil mokasarens.

27.Y cnoBUANIPOTEKAHUSIPEAKIUHNOHHOTOOOMEHAI0KOHIIA.

28.TlonsTue o ruaponuse cojeil. BausHue Ha xapakTep THAPOIN3a COJHU CHIIbI
oOpa3zyromux e€ KUCJIOT U OCHOBaHUM.

29.CyIHOCTh OKHUCJICHUS-BOCCTAHOBJICHUS. 3aBUCHUMOCTh XapaKTepa pelloKC-
IPOLIECCOB OT PEAKIMHU Cpe/ibl (Ha MpUMepe BOCCTAHOBJICHUS MIepMaHIaHaT-
HOHA).

30. Baxxneiiline OKHMCIUTENM M BOCCTAHOBUTEIU. YCIOBUS TMPOSBICHUS
HEKOTOPHIMHU BEILIECTBAMH CBOMCTB M OKHCIUTENEH, U BOCCTAaHOBUTENEH
(HUTPUTHI, CYIbQUTHI; MEPEKUCH BOJOPOAA).

31. XuMuueckasicBsI3bBOPraHMYECKUXCOSTUHEHUSX.

32. Teopuss XUMHUUYECKOTO CTPOSHUSI OpraHUYEeCKUX coeauHeHuid A.M.
BytnepoBa, ee OCHOBHBIE TIOJIOKEHHUS.

33.TlonsiTieo6M30MepUN.

34.Ankanbl. CocTtaB U XUMHUYECKOoe CTpoeHue. [‘omonormyeckuit psa.
Homenknatypa. CBoiicTBa.

35.Ankennl. CocTaB M XUMHUYECKOE CTpoeHue. [‘oMmonormyeckuit psj.
Homenkiatypa. CaoiictBa. [IpaBuno MapkoBHHKOBa. MeXaHU3M peakiuu
ANEeKTpoUIbHOTO pucoeuHenus. [lony4yenue u npuMeHeHne aKeHOB.

36. luenoBsie yraeBoaopobl. CTpoenue. Xumuueckue cBoictra. [lomydyenuen
npuMeHeHne. HaTypanbHblil KaydyK, H30IPEH, CTPOCHHUE U IPUMEHEHUE.
37.ANKuHBI, COCTaB, CTPOCHHE, HOMEHKJIaTypa, XUMHYECKHE CBOMWCTBA,

MOJIyYEHUE U IPUMEHEHHUE.

38. ApeHbl, TOMOJIOTHUECKUN psii OeH3oia, (U3MKO-XMMHUYECKHE CBOKNCTBA,
CTPOCHHE, NOJyUCHUE, TPUMEHEHHE.

39.IIpupoHble UCTOYHUKHU YTIAECBOAOPOIHOTO ChIphs. [IpupoHbIe U MONMyTHHIE
He(TAHBIE Ta3bl, UX COCTaB W HCMOJb30BaHue. HedTh U TPOIYyKTHI ee
nepepaboTKu, NX IPUMEHEHUE.

40.CriupTbl ¥ (PeHOMBI, CTPOEHUE W U30MEpHs. MeXaHu3M HYKJICO(HIBHOTO
3amenieHus. SInoBUTOCTh cnUpTOB. VX BIMSHHME Ha OpPraHU3M YeEJOBEKa.
[lonyyeHue v NpUMEHEHUE CIIUPTOB.

41. AnpneruabIMKeTOHbl. ['oMosioruueckue psapl. M3omepuss MHOMEHKIIATYpA.
XHUMHUYECKOE M DJIEKTPOHHOE CTPOEHUE, PEaKIUU HYKICOPUILHOTO
IPUCOETNHEHUS BOJIOpOJA rajoreHoBOJIOPOIOB. Peakuuu
MOJIMKOHICHCALIHH.

42.KapOOHOBBIE KHCIOTHI. DIIEKTPOHHOE CTPOEHHE KapOOKCWIHHOW TPYIIIIHI.
O6mast dopMmyna u TpeaenbHBIA pPSA  TPEASTbHBIX OJHOOCHOBHBIX
KapOOHOBBIX KHUCIOT. Buael crpykrypHoit wu3zomepuu. Ilomydenue,
du3nyeckue U XUMHUYECKHUE CBOMCTBAa KapOOHOBBIX KHUCIOT. Mbina. Mbiia
KaK COJIM BBICIIUX KapOOHOBBIX KUCJIOT. [I[puMeHeHrne kapOOHOBBIX KUCIOTH
ux npous3BoAHbIX. [lonatue o CMC.



43.Cnoxubie 3¢upbl. XKupbl. CrpoeHue cnoxubix 3¢pupoB. Xupsl u ux
cBoiicTBa. Bricine kapOOHOBBIE KHCIOTHI, BXOJAIIUE B COCTaB MPHUPOIHBIX
KHUPOB(MTATbMUTHHOBAS,0JICMHOBAs,CTeapuHOBasi). XmpuMeHeHnenpoab B
npupoje. Puznueckne U XUMHUECKHUE CBOMCTBA KMPOB; THAPOIU3 KHUPOB,
UX OKHUCJICHUE, TUPUPOBAHNE KHUIKUX KHUPOB.

44, Yrnesonpl. CtpoeHue MoOHOcaxapuioB  (TJIIOKO3bI U (PPYKTO3HI),
aucaxapuaioB (caxaposbl), MojucaxapugoB (Kpaxmajaa U IEJUIIOJI03bI);
CBOICTBA TJIIOKO3bI, CaXapo3bl, Kpaxmaa., HeJUTI0JI03bl U X TPUMEHEHUE.

45. AzoTcoaepkaiue opraHuueckue BellecTBa. Ha3BaHue aMHHOB; CBOMCTBa
anidaTidecKuXx U apoMaTUYECKUX AMHHOB (AaHWIMHA) M UX NMPUMEHECHHE;
CTpoeHue alibpa — aMUHOKHUCIIOT, CTPYKTYpy OejKa, CBOICTBAa M 3HAUYEHUE
OeJKOB.

TeMbITOKI210B

1.CoBpeMeHHbIEMETOIbI00e33apaskBAaHUS BOIBI.
2. AJITOTPOIUAMETAIIIIOB.
3.Mcnonb3oBaHuepaA0aK TUBHBIXU30TOMTOBBTEXHUUECKUXIIEIISX.

4, PeHTreHoBCcKOE M3TyUYEHUE U €r0 UCIIOIb30BAHUE B TEXHUKE U METUIIMHE.
d. OxpaHa OKpY’Kaloleil cpesibl OT XUMUUYECKOT0 3arpsi3HECHMUSL.

6. CepHas KHACIIOTa — «XJIEO XUMHYECKON MTPOMBIIIIICHHOCTH.

7. [IpakTuueckoe  TpUMEHEHHE DIIEKTPOJIH3A: padbuHUpOBaHUE,
raJIbBaHOIIACTUKA, TAIbBAHOCTETHSI.

8. Hcropus mBeacKol CIIMYKH.

9. Posib MeTa10B B HCTOPUM YEIIOBEUECKOW [IUBUIIA3ALINH.

10. Hcropus pa3BUTHS YEPHOU METAJUTYPIHH.

11. Hcropus pa3BuTHS LIBETHOH METAJUTyprUU.

12. CoBpeMeHHOE METAILTYPruIeCKOe MPOU3BOICTBO.

13. Posb MeTa/IOB M CIIABOB B HAYYHO-TEXHUYECKOM TIporpecce.

14. Koppo3zust METaioB U CIOCOOBI 3alIUTHI OT KOPPO3HH.

15. Dxonoruveckue acreKThl UCIOJIb30BaHUS YTIIEBOJOPOIHOIO CHIPHS.

16. DOKOHOMHYECKHE AaCHeKThl  MEXIYHAPOJHOTO COTPYAHUYECTBA TIO
HCIIOJIb30BaHUIO YIJI€BOJAOPOAHOTO CHIPbSI.

17. Xwumus yriieBoAOpPOJAHOTO CHIPbS.

18. YrmeBomopoaHOE TOIUIMBO, €T0 BUJbI M HA3HAUYCHHE.

19. CuHTeTHUeCcKHE KaydyKH: UCTOPHS, MHOTOOOpa3ne U MEPCTICKTUBHI.

20. PesmHOTEXHWYECKOE IPOM3BOJICTBO U €T0 POJIH B HAYYHO-TEXHHYECKOM MPOTPECCE.
21. IlpumeHeHne apOMaTUYECKHUX YTIEBOJIOPOJIOB.

22.  ApoMaTmuecKue YIrJIeBOJIOPOIBI KaK ChIPhE JIJISl TPOU3BOJICTBA MMECTUIIAIOB.

23. Hedts u €ee  TPaHCHOPTUPOBKA KaK OCHOBaA B3aUMOBBITOJIHOTO
MEKTyHapPOTHOT'O COTPYAHUYECTBA.



24.  CBapoyHO€ MPOMU3BOACTBO U POJIb XUMHUHU YIIIEBOJOPOIOB B HEM.

25.  YTrneBojbl U UX POJib B KUBOU MPUPOJIE.

26. CpenctBa THUTMEHbl Ha  OCHOBE KHUCIIOPOACOJAEPKAIUX OPraHUYECKUX
COCIMHEHUH.

27. Cunrernueckue morwiue cpeactsa (CMC): 1oCTOMHCTBA U HEJOCTATKHU.

28. Jleduuur 6enka B NUIIEBBIX TPOJYKTAX U €r0 MPEOAOJIECHUE B paMKax rio0aabHOM
IIPOAOBOJILCTBEHHON MPOTPaMMBI.

29.  Xumus v OUOJIOTHS HYKJIEMHOBBIX KUCIIOT.



TembipedepaToB

KonudecTBeHHBIC XapaKTEPUCTHKH 3arPSI3HCHUS OKPY)KAFOIICH CPEIbI.
[Ipumenenue TBepa0rO U razoodpasHoro okcuaa yriepoaa(lv).
3ammTa 030HOBOTO PKpaHa OT XUMHUYECKOTO 3arpsi3HEHUSI.
['pyboaucnepcHble CUCTEMBI, HX KIIACCU(UKAITUS U UCTIOJIb30BAaHUE B
npodeCCUOHATBHON JACSITETFHOCTH.

5 KocmeTtnueckue renu.

6 [TpuMmeHeHue CycrieH3ul U AMYJILCUH B CTPOUTEIILCTBE.

7. MuHepaJbl ¥ TOPHBIC MTOPOBI KAK OCHOBA JINTOC(EPHI.
8

9

> wh e

PactBOpHBI BOKpYT Hac.

: Bopa xak peareHT u Kak cpejia Jijisi XHMHYECKOTo Mporiecca.
10.  Twumnsl pacTBOPOB.
11.  Kwussb u nesrensHOCTh C. AppeHuyca.
12. BxJajg 0T€UeCTBEHHBIX YUEHBIX B PA3BUTHE TEOPHH DIEKTPOJIUTHUECKON
JUCCOIIMAIINH.
13. Hcnonb3oBaHME MUHEPAJTBHBIX KUCJIOT HA MIPEANPUATUAX PATUIHOTO TPODUIISL.
14.  Oxcupupl ¥ COJIM KaK CTPOUTEIBHBIE MaTEpUAIIbI.
15. Hcropus rumca.
16. TloBapenHast COJb KaK XUMHUUYECKOE CHIPhE.
17. Mmuoronukuit KapOOHAT KaJIbIMs: B IPUPOJIE, B MPOMBINIJIEHHOCTH, B OBITY.
18.  Peakuus ropeHus Ha MPOU3BOJICTBE.
19. Peakums ropeHus B OBITY.
20. BupryaibHOE€ MOJECIUPOBAHUE XUMHYECKUX ITPOIIECCOB.
21. DnekTposn3 pacTBOPOB IIEKTPOJIUTOB.
22.  DIEeKTpOoJIU3 PacIiyiaBOB AJIEKTPOIUTOB.
23. Hcropus monyueHus U MPOU3BOJICTBA AITFOMUHUSL.
24.  DIeKTpONUTHYECKOE MOJIydeHHe U paMHUPOBAHNE METH.
25. JKussb u gesrenpHOCTE . [[9BH.
26. Xwuzsp u gestensHOCTh A.M. byTieposa.
27. Burtamusm u ero kpax.
28. Ponb oTeyecTBEHHBIX YUCHBIX B CTAHOBJICHUH M PA3BUTHH MUPOBOM OPraHUYIECKOM
XAMHH.
29. CoBpeMEeHHbIE IPE/ICTABICHUS O TEOPUU XUMHUYECKOTO CTPOCHHUSI.
30. DxkoyorMYecKue acteKThl HCTIOIB30BAHUS YTIIEBOIOPOIHOTO CHIPHSI.
31. DKOHOMHYECKHE acCMeKThl  MEXIYHapOIHOTO COTPYIHUYECTBA II0
WCIIOJIb30BAHUIO YTIIEBOJAOPOTHOTO CHIPHS.
32. Hcropwust OTKPHITHS U pa3pabOTKU Ta30BbIX U HE(PTSIHBIX MECTOPOKICHUN B
Poccuiickoit @enepanum.
33.  Xwumus yriIeBOIOPOIHOTO CHIPhS U MOsI Oyaymias mpodeccusi.
34. CtpoeHue TIIOKO3bI: HICTOPUS PA3BUTHS MPECTABICHUN U COBPEMEHHBIE BO33PEHUSI.
35. Pa3zButwme caxapHO# POMEBIIIEHHOCTH B Poccum.



36. Pousb yrieBogoB B Moel Oynyiiel mpodecCHOHAIBHOU IESITEIbHOCTH.
37. Meranon: xeMopuaus u xeMohoous.
38. DraHoxn: Benuuaiiiee 6Jaro U CTpaurHoe 370.

39. AJnKOrojusm M ero npoduiakTUka.

40. MHOroatoMHbI€ CIHPTHI u Mosi Oynymiass — mpodeccuoHaabHas
NS TENbHOCTb.

41. ®opmanbiaeruj Kak OCHOBA MOJYUYEHHsI BEIIECTB U MaTepUaIoB AJisi MOEH
npo¢eCCUOHANTLHON JIEITEIbHOCTH.

42. MypaBbuHasg KUCJIOTa B IPUPOJE, HAYKE U MPOU3BOJICTBE.

43. Hcropus ykcyca.

44.  Cnoxuble 3pUpbI U UX 3HAUYECHUE B MPUPOJIE, OBITY M MPOU3BOICTBE.

45.  Kupsl Kak IpOIYKT MUTAHUS U XUMUUYECKOE ChIPhE.

46. 3aMeHa KUPOB B TEXHUKE HEMHILEBBIM ChIPbEM.

47. Hexsarka mpoJIOBOJBCTBUS KakK riio0ajibHasi mpo0jieMa uyeIoBeYeCcTBa U MyTH €€
pElICHHUS.

48. Mputa: nponuioe, HacTosIee, Oyayiiee.

49. AMMMaK U aMUHBI — 0€CKUCIOPOIHBIE OCHOBAHUS.

50. AHMIMHOBBIE KPACUTENU: UCTOPHUS, POU3BOJICTBO, MEPCIIEKTHUBA.

51. AMMHOKHCIOTHI — aM(OTEPHbIE OPraHUYECKUE COCTUHEHHUS.

52.  AMMHOKHCIIOTHI — «KUPITUYUKU» OETKOBBIX MOJIEKYIL.

53. CunHTeTHYecKHe BOJIOKHA HA aMUHOKHUCIIOTHOM OCHOBE.

54.  «KwuzHb 3T0 c10CcO0 CYIIECTBOBAHUS OEIKOBBIX TEIl...»

55.  CrtpykTypsl Oelka U €ro JeCTPyKTypUpOBaHUE.

56. buonoruueckue QyHKIMU OCITKOB.

57. benkoBas OCHOBAa HMMYHUTETA.



Keiiczaganus

Ha3zBanueremsl JlucriepcHbIECUCTEMBI
Pe3ynpraToOy4eHus HccnenoBatpauciepcHbIe
CHCTEMBI
OOmue KOMIICTCHIINT OK1,0K2
KeiicNel

B kpyxeBo OyATO 01€ThI
JlepeBbs,KycThl,IpoBoaa. Kaxercs
CKa3KOI0 37O,
ABCYIIHOCTH—TOJIBKO. . .

1. KTonkorjaBnepBble0oCyeCTBUICUHTE3BOIbI?

2. KakoitBo3gyXxTsikenee-CyXOMHINBIaXHbIN?

3. B xakom opraHe uenoBeKa COAEP>KUTCS HanOOJIbIIee KOJIMYECTBO
BOJIbl,aBKAKOM—HANMEHbIIIEE ?
UTOTaKOECHEKUHKH?
PacnagaroTcssimBBOIeHaHOHbBIEECOOCTBEHHBIEMOIEKYJIbI?
MokeTnuBoaaropeTs?
MosxernuBoaaTeubBBEpX?
[lepeuncnurexumuueckren pru3nuecKuecBONCTBABOABI.
9.PosibBOBIBIKU3HUYEIIOBEKA.

N O



Ha3zBanueTeMsl CTpOCHHEHCBOMCTBAHEOPTAHNICCKUXBEIICCTB
Pe3ynpTaToOydeHUs VccnenoBaTbCTPOSHUEMCBONCTBAHEOPTaHUUECKIX
BEILIECTB
OO0IMEeKOMIIC TCHIINT OK1,0K2
KeiicNel

«Ero orpoMHasi nacTbCBETUIIACH TOJIyOOBATHIM IJIAMEHEM, TTTyOOKO CUJSALIUE TUKHE
ria3a ObulM OOBENEHbl OTHEHHBIMH Kpyramu.fl AOTpPOHYINCS 1O 3TOM CBETAIEH
rOJIOBBI U,0TTSIHYB PYKY, YBHJIEN, YTO MOU MaJbIbl TOXKE 3aCBETUJIMCH B TEMHOTE)
(A. Konan-/loitn.«Cobaka backepBuiieit»). O kakoM 37€MEHTE UJIET pedb?

. HazBanue

. CTpoeHnearoma

. [lonoxxeuneprabaune/l. M1.Menneneena
. du3nyeckuecBocTBa

. XUMHUYECKHUECBONCTBA

o Ol B WO DN -

. [Ipumenenue

\‘

. AnnoTpornHbieMoAu(pUKAITTT

KeiicNe2

Jlo cepeaunbl 50-X roJ0B MPOILIOTO CTOJICTHS CUUTAIN, YTO ATOT METAJLI - OJUH U3
caMBIX MaJIONOJIE3HBIX MeTajaoB. Pagyu o0iamaHus 3TUM METAJUIOM BEJIHCHh BOWHEI,
nopaboIainuch rocyaapcTBa, ChIH yOWBaeT oTiia, OpaThsi yOWBalu cecTep, JCTH
cBoMX Matepeil. ['mOium 1menple Hapoabl, MPEBpaIaINChB MYCTHIHU IIJI0IOPOJIHBIC
Kpasi, TOTOKaMH JIWJIACh KPOBb M IEJIBIMU PEKaMH - ciie3bl U MOT. CKOJIBKO JIIO/ICH
norubJI0 M CKOJBKO ele MOrHOHEeT B OopbOe 3a oOJiajaHue dTUMH METAIOM, HE
3HAeT HUKTO. YUTO K€ 3TO 32 KPOBOKAHBINA MeTa1??

1.Ha3Banue

2.CtpoeHueaToma
3.Ilonoxenuepradbnuue/[. 11.MenneneeBa
4. XMMHUYECKHUECBONCTBA
5. Du3nyecKuecBoOMCTBa
6.1 Ipumenenue
Keiic Ne3
Ilepemena,nepemena
3aimBaeTCsl 3BOHOK
Haxonen—TooH3aKOHYEH,
Hanoennugeiit ypok!
JlepHyB cepy 3a Kocuuky, Mumo
MarHui npooexan,
roz:mmaccchnapan;I, bynto
BOBCE HE OBIBaJ.



DTOPIOIKETCTYYAUHOBOY,
XJI0p 4yXKYyH0 KHUXKKY ChEJ.
YriepoaBapyrcBoI0poaoM
Hesuaumxkoro crate ycnen.
Kanwuii,6pom,Byriyaepyresi:

He nopemndar sanexkTpon.
Kucnopog—anynnadbope Mumo
ITPOCKAaKaJ BEPXOM.

. HanmcatpanexktpoHHBIE)OPMYITBIBCEXIIIEMEHTOB
JlaTbXapaKTepUCTUKYTIOMOIOKEHNIOBTa0 TMIIe M eH IeeeBa
Yka3aTbOCHOBHBIEXUMUYECKUECBOICTBA
4. Tlpumenenue
KeiicNe4
JIronu u3naBHa Taganu
Kakmerannumy6epeus? U
TEOPHIO CO3JANH. . ...

wn e

BoToneiikakpaszupeus.
1. Ouem3niecbroBOpuTCs?
2. YrosTorakoe?
3. KakuesuariBriznaere?
4, KakuecpencrpazanuTeiMeTAILIOBBBI3HAETE?
5. KakoeoTHomenuneaTonmeeTkBamenoyaymennpodeccun?

KeiicNeS
B navane XX Beka n3 Hpro-HOPKCKOTO MOPTa BBINLIA B OTKPBITBIA OKEAaH KpacaBUIA
axta. E€ Biamenen, aMepuKaHCKUN MWUIMOHED, HE MOXAaJeN JeHEr, YTOObl YIUBUTD
ceer. Kopnyc sixThl ObUT clleflaH M3 OYEHBb JIOPOTOr0 B TO BPEMS aFOMHHUS, JTUCTHI
KOTOPOTO CKPEIUBUINCh MEIHBIMHU 3aKJIeNKaMU. JTO ObUIO KPacMBO — CBEpPKAIONIUI
cepeOpHUCThIM OJIECKOM KOpabilb, YCEeSHHBIM30JIOTUCTHIMA TOJIOBKAMHU 3aKJICTIOK!
OpHako dYepe3 HECKOJBbKO JHEW OOIIMBKAa KOpIlyca HavalapacXOIUThCS, W SXTa
OBICTPO TOIILIA KO JHY.

1. Tlouemy?OO0BICHUTEITOT(DAKT.

2.  OKakoMMpoIeCCEUACTPEUb?

3. KakuenyXxHOOBUTOCTaBUTH3AKIICTIKI ?

Ha3zBanueremsl CTpoeHnencBOICTBAOPTaHNYECKUXBEIIECTB
PesynpTaToOydeHus lcciie10BaTbCTPOCHUENCBOMCTBAOPTAHNYECKHUX
BEILIECTB
OOIMEeKOMIIETCHITUHN OK1,0K2
KeiicNel
ATOMBI yIJIEpOla MOTYT COEIUHATHCS C PA3JIAYHBIM YHCIOM JPYIMX AaTOMOB
yriepoaa — C OJHUM, ABYMS, TpeMs, YEThIpbMs. B CBsI3u ¢ 3TUM atoM ObIBaeT

MIEPBUYHBIM,BTOPUYHBIM, TDETHUHBIMUYe TBEpTHUHBIM. Hanpumep,B2,2,4-



TPUMETHJITEKCAHA MUMEIOTCS ISTh MEPBUYHBIX (Ba KOHLEBBIX YIJIEPOJ YIJIEpoaa B
paaukanax), JBa BTOPUYHBIX (3- U 5-i aToMBbl yriepoja), OIMH — TPETUYHbIN (4
aTOM YTJIepoJia) U OJMH YETBEPTUUHBIN (2-1 aTOM yTiiepoja) aTOMbI yTiepoa.
ATOMBI yriepona, HaXOAsIIMECs Ha KOHIAX YIJIEBOJOPOAHOW IIeNH, T. €. KOHLEBbIE
aTOMBI, SIBJISIIOTCS NEPBUYHBIMU. BTOpUYHBIE, TPETUUHBIE U YETBEPTHUHBIE ATOMBI
yriaepoja pacroyaraloTcs Mexy KOHLIEBBIMU. OOBIYHO TPETUYHBIE U YETBEPTUYHBIE
aTOMBI pacrojiaratoTcsi B Haubosee pa3BETBIECHHBIX MECTaX LEMU. YTIIEBOJIOPOIHBIE
paauKaibl TOXKE JEIATCS HAa IEPBUYHBIE, BTOPUYHBIE U TPETHUYHBIE.

1. U300pa3utecTpyKTypblajgkana —2,2,59—TpU3THJIOKTaH, TAKUMOOPa30M,4TOObI
NPUCYTCTBOBAJIU NIEPBUYHbBIE, BTOPUYHBIE, TPETUUHbBIE, YETBEPTUYHBIE ATOMBI
yraepona 2.M3o0pa3uteankan B BUJe CTPYKTYPHOU (OPMYIIBIL.

KeiicNe2
I'az 6e3 3amaxa, Bkyca u 1BeTa. ['opuT ¢ oOpa3oBaHUEM BOJABI U YIJIEKUCIOTO Ta3a.
OTO BEIIECTBO HAXOJUT IIUPOKOE MPUMEHEHHWE B OBITY B KayecTBE TOIUIWBA,
CEIIbCKOM XO3SICTBE, METAJLUTYPTUH.
1. Ha3oBuTesTOBEIIECTBO.
2. Kxakomykiaccycoe TMHEHUHOTHOCUTCSIAaHHOE BEIIIECTBO ?
3. KakoBKaueCcTBEHHBIMMKOINYECTBEHHBINICOCTABITOTOBEIIleCTBA?
4. Kakue BelecTBa 00pa3yrTCs NMPU B3aUMOJIEHCTBUHM KUCIIOPOJIa C 3TUM
BEIIIECTBOM? 3aMUIINTE YPABHEHUSI BO3MOKHBIX PEAKIIUA U HA30BUTE MPOTYKTHI
peaKuui.
5. IlouemyaTypeakIMOHA3BIBAIOTTOPEHUEM ?

KeiicNe3

UtoObl HayaTh TOMOJIMTUYECKYIO PEAKIUI0 3aMelIeHUs BOAOpOJ]a, HE0OXOIUMO
3aTpaTUTh 3HAYUTEIBHYIO SHEPrUI0, UTO JIOCTUTAeTCs HArpEeBaHUEM  WJIHU
BO3JICUCTBHUEM YIbTPA(UOICTOBBIX JTyUCH.

Haubonee uccienoBan MeXaHHW3M peEaKIMU B3aUMOJCHCTBHUS METaHa C XJIOPOM TpHU
BBICOKOM TEMIIEPATypE U IIPU NHTEHCUBHOM OCBEILCHUMU.

Peakmust  xyopupoBaHHs MPOTEKAET IO I[EMHOMY CBOOOJHO-PaJAHKATHLHOMY
MEXaHU3MY.

AKTUBHBIE YaCTHIbl, HMEIOIIUE HECHApPEHHbIC JJIEKTPOHBI, HA3bIBAKOTCA —
CBOOOJTHBIMH paaukasiaMu. Pa3pa0oTKe TEOpUH MEMHBIX PEAKIUH MOCBSIICHBI

HayuHbleTpyabslakagemukaH. H.CemenoBa(1896  —1986)uanrnuiickoroyuenoro C.
Xunmensyna (1956), kotopsie ObutH yaocToeHbl HoOeneBCkux mpemuii.
MexaHu3MpeakIuu:

Bnauarne Monekymbl Xjopa noJi 1eCTBUEM KBAHTOB CBETa JUCCOLUUPYIOT HA aTOMBI.
[Tpu B3auMOAEMCTBUM aTOMApHOTO XJIOpa ¢ MOJeKynod meTtaHa obpasyrorcs HCl u
paaukan CHs-, koTopbiii cramkuBasick ¢ moinekyioixiopa naer CH3Cl u CI'. Yepes
HECKOJIbKO  ThICSIY  [MKJIOB PAJUKAIBHBIX PEaKUHil MHpOUCXOAUTOOPHIBLICTIHN-
paguKalbipearupyroTapyrcapyrom. Koneunoim



MPOIYKTOM B3aMMOJEHCTBUAXIIOPA C METAHOM MOYKET OBIThYETHIPEXXIOPUCTBIN yIIepO:
1.YemonacHaJaHHaspeaKUs?
2. HazoBureduznueckuecBoiicTBaMeTaHa.
3. HazoBUTEXMMUYECKUECBONCTBAMETAHA.
4. TIpUMEeHAETCIIUATOTTa3BObITY?

KeiicNe4

[ToBbIlIeHWE KOHIIGHTPAIMU HEKOTOPHIX Ta30B B aTMochepe MOKET NPHUBOJIUTH K
TJI00TBHOMY TIOTEIUICHHIO - TaK Ha3bIBAEMOMY «ITapHUKOBOMY 3 dekty». IToxkanyi,
HanOoJIee BaXKHBIMUKITAPHUKOBBIMUTa3aMu»sBIISTFOTCS CO2 1 CHa.

MetaH BO3HUKAET MPU aHAIPOOHOM (T. €. MPOUCXOAIIEM B OECKUCIOPOIHON cpefie)
pacmajzie OpPraHMYECKHX BEIIECTB; ITY3BIPbKM METaHa OOpa3yrTCS B OOJOTHCTHIX
MECTHOCTSIX, 32 YTO OH TOJIyYHJ Ha3BaHUE «OOJIOTHBIN Ta3». 3aTOILICHHBIC OIS
(HampuMep, PHCOBBIE TIOJISI BO BpPEMsS CEBa) SBISIOTCS HCTOYHUKOM OOJIBIIIOTO
KOJIMYECTBA METaHa.

JIpyruM MCTOYHHUKOM METaHa SIBISIOTCS KBAaYHBIC JKUBOTHBIC, TaKWE, KaK KOPOBBI,
OBIIbI U KO3BI, MMUIIEBAPUTEIIbHAS CUCTEMa KOTOPBIX YCTpOEHA OCOOBIM 00pa3oM s
nepeBapUBaHUsl TPaBSIHOW IHIIU:KOHEYHBIC TPOIYKTHI METabOIM3Ma COJepiKaT
METaH, KOTOPBIM BBIACIICTCS B arMmochepy. DTO TPHUPOAHBIA MPOIECC, XOTS
KOJIMYECTBO JOMAIIHUX JKUBOTHBIX 3aMETHO BBIPOCJIO 3a TOCJICAHHUE JIBA CTOJICTHS.
Bbonee Toro, coctaB KOpMOB CYIIECTBEHHO BIHUSET Ha KOJUYECTBO OOPA3yIOMIETOCS
MeTaHa.

1.ChopmMynupyHTerunoTe3yBblIeIeHUIMETAHATIOAbMHU.
2. KakkonnuecTBOMETaHa,3aBUCUTOTKOJINYECTBAHACEICHUS TIJIAHETHI.
3. UrosBnseTCANCTOYHUKOMBBIICICHUsIMETaHABaTMOChepy?

KeiicNeS«HenonpaBumasiomuoka»

B dupme TOO «Kackan-2» mpu 3akauke raza B OaJJIOHBI, HE JOOABHIIM BEIIECTBO,
KOTOpOE TMpHJAeT 3amax JoMallHeMy Ta3y. [a3 ObUI JOCTaBJICH B OJHY
M3KBAPTUPUIIPUITOMOAJUIOHNIPONTYCKaI.  Uepe3CyTKH  BCEKMWJIBIIBIOKA3aINCh B
OOJILHHUILIE

1. ImeetnunpupoaHbliraznponanudyranzanax?

2. Kakyro HenmonpaBUMYyIO OITUOKY COBEPIIMIN paOOTHUKH Ta30BOM CTAHIIUU TIPU
3aKayke OBITOBOTO raza?

3. KakoesemnecTBonpuraaeT3amnaxioManHeMyrasy?

4. MoxeTnnoOOHIHIEeYeTTOBEKayI0BUThIa30¢e33amnaxa’?

5. Kakum npubopom MOKHO JOKa3aTh MIPUCYTCTBHE ra3a B KBapTUPE, €clii OH 0e3
3amaxa?

KeiicNe6



B navane XIX Beka B AHINIMM CTajlyd MOJHBIMHU IUJIAIA W3 BOJOHENPOHHUIIAEMOM
TKAHW, Ha3bIBA€MbIE€ MAKHMHTOLIIAMU. OTO HA3BaHWE OHU IIOJYYWIM B YECTh
aHTJIMHACKOro XUMHMKa H  u3o0perarens Y. MakuHTOoma, MNpeaioKUBILETO
IIPONUTHIBATh IUIAIEBYK0 TKaHb PacTBOPOM HaTypaJdbHOro kaydyka. OpHako Ha
COJIHIIC TaKue IUIallyd CTAaHOBWIMCH JIMIIKUMHM, a B MOPO3HYK IIOIOJY—JIOMKHMH.
OTHHENOCTATKUyCTpaHUAPYyroiBbpAatomuicsianrinaanvd Y. ['yaeup.

ITouemyruiameBassTKaHbUMETATAKUCHEJOCTATKH.
[IpennoxurecnocodycTpaHeHUANX,MOBTOPUBOTKpITHEY. [ 'y 1pUDpA.
Kaxna3zbiBaeTcsaTOCOEIMHEHUE?
HanumurecTpykTypHYyt0(hOpMyIy3TOrOBEIIECTBA.

N e

KeiicNe7

B ucropun usBecten cnenyromuii uHtepecHslt (akt: Korma Bo Bpems Btopoii
MUpPOBOM BOWHBI HeMmelKuhe Boiicka B amnpenel940 roma OKKynupoBaiu
natckyroctonunyKoneHrareH, BEHIepCKM XMMHUKXEBEIIM PacTBOPUII BLAPCKOM
BOJIKE 30JI0ThIe HOOENeBCKME Menanu HeMmeukux ¢u3nkoB Makca ¢ou Jlays wu
Jlxeiimca ®@panka, xpanusiecs B Mucturyre Hunbca bopa, 4To0bl cipsiTath UX OT
HEMEIKUX OKKyNaHTOB. HemilaM mpuHsATHE W HOLIEHUE HOOENEBCKON Menaiu ObLIo
3anpenieHo nocje Toro, Kak MpOTUBHUK HalMoHaid-counanu3ma Kapn ¢pon Ocenkuii B
1935 romy momyuun HoOGeneBckyio mpemuto mupa. [locie oxkoHuaHuUs BOWHBI e
XeBelM DJKCTPArupoBajl CHPSITAHHOE B LAPCKOM BOJKE 30JI0TO MIIEPENAT €ro
[IIBencKkOM KOPOJIEBCKOM aKaJaeMUM HAayK, KOTOpas M3TOTOBWJIAHOBBIE MeJald U
nepenana ux Gon Jlays u ®panky.

1. KakoiicocTaBumeeTapckasiBoaka?

2. [TouemyxemmenHoBoika? Umouemyniapckas?

3. UkaknpaBuiabHeeObIII00bIHA3BIBATHIAHHBIMKUCIOTHBIA «KOKTEHIIbY?
4. KakuecBolicTBauMeEeTIAPCKasiBOIKA?

KeiicNe8.

Ham w3BecTHO, YTO COJM B3aMMOJEHCTBYIOT MEXIY COOOW MpH yCIOBUH, YTOOHHU
XOPOIIOPACTBOPUMBI,ABPE3yIbTaTEPEAKIIMMOOMEHAIIOTYYaeTCIHOBAsT HEPACTBOPUMAST
cosib. C 3TUX MO3UIUHI MOIYYaeTCsl, YTO B3aUMOJICUCTBUE MEXKY XJIOPUIOM XKejle3a
TPEXBAJIEHTHOTO W XJIOPHJIOM aMMOHHUS HEBO3MOXXHO.OHAKO, OJIMH W3 CIOCOOOB

MOJIyYEHHUS a30Ta B Ja0OPAaTOPHBIX YCIOBUSIX MPOTEKAET MO PEAKIUU:
6FeCl3+2NH4Cl=6FeCl,+8HCI+No,.

1. HanmuuonpotuBopeune. Kakeroo0bscHUTH?
2. Y CIoBUATIPOTEKaHUSPEAKITTOOMEHa?

3. KakuesenecTBaHa3BIBAIOTCACOISIMU?

4. Knaccudukanusiconeil.



KeiicNe 9.
Bbl 3Haere, yTo HepacTBOpuMbIe coii, Hanpumep Takue Kak (CaCOz) He HOMKHBI
B3aMMOJIEUCTBOBATh C JpYrUMHU cojisiMd. OJHAKo, HENAaBHO, NpPHU IPOBEACHUU
skcnepumenTa B cucreme FeClz + CaCO3 mbl HaOt0amu OypHOE BBIJICJICHHUE Ta3a U
BbINIaZieHHue Oyporo ocajika. s BBIACHEHMs, KaKOW 3TO Ta3, Mbl B PEAKIHUOHHYIO
NpOOUPKY BHECTH TOPSUIYIO JYyYUMHY, U OHA moracia. Mbl Takke MpOBEIU aHaIHU3
ocaJika M BBISICHSUIM, YTO Oypble YacCTHIbl OCaJKa HEPACTBOPUMBIB BOJIE U IIEI0YaX,
HO pacTBOPUMBI B KUCJIOTaX.

1.Yrompouszonuionpus3zanmoaeiictBunFeClscCaCO3?

2. Kakumobpa3zomukakoirazodpaszosancs?

3.YUrouscebsanpencrapisieToypoiiiocaqok?

KeiicNe 10.

B 3ameuarensuoit kaure I1. Pynenko u E. Taybe«Ot Bogopoa 10 ... »CTaThs O
XJIOpE Ha3bIBaeTCA«Y OUIIIA, CIPATABIIHNICS B COJIOHKEY.

[TouemyxeyOuiia?

ITouemy B cononke? Kax

9TO OOBACHHUTH?

HazoBuTtedusnuecknecBoiicTBaITOrOra3a.

KeiicNe 11
B  wucropum  wm3BecTeH  cienyroomuil  HHTEpecHBIM  (dakT:  Bermarommiics
ectecTBoucnbITaTesb JapeBHOCTH [lnuuuit Crapmmit moru6 B 70 1. H.3. TIpH
U3BEP)KEHUUBYIKaHA. EronieMIHHUKBIMCbMENCTOPHUKY TanuTynucant:
«...Bopyr pazganuce packaTel rpoMa, U OT TOPHOIO IJIJAaMEHHM IOKayajuch BHU3
YepHBIC CepHBIE Naphl. Bee pazoexanuch. [ImuaMi ... ynang u 3a10Xcs».
1. Tlouemy?
2. KakuecoennHEHUSIBXOASTBCOCTABBYTKAaHUUECKHXTa30B?
3. KakumucsoiictBammnouno01amaoT?
Ortser.llapckas BOaka (;tat. Aqua Regia, Aqua Regis, A.R.) — cMech
KOHIIeHTpupoBaHHBIX a30THON HNO3 (65—68 % macc.) u comsanoit HCI (32—35 %
Macc.)[ 1] kucnot, B3IThIX B cOOTHOMIEHUH 1:3 10 00BEMY (MacCOBOE COOTHOIIIEHHE, B
nepecuéTe Ha YHMCThIE BellecTBa, okoyo 1:2)[2].
Ha3BaHue He nMeeT OTHOUIEHUS K CIIUPTHBIM HAITUTKAM U MIPOUCXOAUT OT YCTAPEBIIETO
3HAUEHUS CJIOBA «BOJAKA» (BO/A) M YHUKAIBHOM CITOCOOHOCTH CMECH PACTBOPSITH «IApsI
METAJLIOB), 30J10TO.

KeiicNel2
B ucropun usBecren cienyromuii uatepecHsit gakt: [{apuna Kneonatpano cosety
IIPUABOPHOTO MEJIMKAa pPACTBOPUJIA B YKCYCHOM KHCIIOTE CaMyl KpPYIHYIO H3
M3BECTHBIX IOBEJIMpAM >KEMUYXHHY, a 3aT€M INPUHUMANANONyYEeHHbI pacTBOp B
TE€YEHNE HEKOTOPOI'O0 BPEMEHU.

1.KakyropeakuuroocymectsunaKneonarpa?

2. KakoecoenHeHMEeOHATPUHUMAIIA?

3.KakyrwodopmynyumeeTKkeMUyr?

4. KKaKuMIOpHBIMIIOPOJAMOTHOCUTCAKEMYYT?

Otset:Kneomnarpa ocymecTsria peakiuio B3auMOAECHUCTBUS YKCYCHOW KUCIIOTHI U



KapOoHaTa Kanblusl. IMEHHO U3 HETO COCTOAT KEMUYKHUHBI. B pe3ynbrare nomyuunach
CMCCh M3 YTJICKHCIIOI'O ra3a, alrerara KajJdblusd U BOAbI. IInma ona nmMeHHO anerar
kanbius. (Mcrounuk: https://dourokovgdz.ru/10-11-klass/himiya/uchebnik-po-himii-
bazovyj-uroven-gabrielyan-10-klass/7760-12-karbonovye-kisloty.html)

3.Pexomenayemasi JuTepaTypa U MHbIe HCTOYHUKH

OCHOBHBICHCTOYHUKH:
1. Ta6puensu O.C. Xumus. 10 xknacc. YrinyOneHHbIN ypoBeHb: yueOHuk / O.
C.I'a6puensu, U. I'. Octpoymos, C. A. Cnankos. - [Ipocsemienue, 2022. — 399
2. Xwumus. 11 kiace. Yriyonennslil yposeHs: yueonuk / O. C. I'abpuensn, U. I'.
Octpoymos, C. A. Cnaaxos, A. H. JIEBkuH. - [IpocBemenne, 2022. — 43
JIOTIOTHUTENTbHBIE NCTOYHUKH
3. http://znanium.com — DBC «3Hannym»
4. http://e.lanbook.com — BBC «Jlaub»


https://dourokovgdz.ru/10-11-klass/himiya/uchebnik-po-himii-bazovyj-uroven-gabrielyan-10-klass/7760-12-karbonovye-kisloty.html
https://dourokovgdz.ru/10-11-klass/himiya/uchebnik-po-himii-bazovyj-uroven-gabrielyan-10-klass/7760-12-karbonovye-kisloty.html




	1. Планируемые результаты освоения общеобразовательной дисциплины в соответствии с ФГОС СПО и на основе ФГОС СОО
	ВариантII.
	1. Какойфакторучитываетсяприразмещениипредприятийпо производству калийных удобрении?
	2. Вкакомизгородовпроизводятфосфорныеудобрения?
	3. Какойвидпродукциихимическойпромышленностипроизводятна металлургических комбинатах?
	4. Укажитецентрпроизводствакалийныхудобрений.
	5. Укажитегород,вкоторомимеетсяпроизводствоазотныхудобрений на отходах металлургического комбината.
	6. Чтоявляетсясырьемдляпроизводстваазотныхудобрений?
	7. Чтоявляетсясырьемдляпроизводствафосфорныхудобрений?
	8. Заводыпопроизводствуазотныхудобренийразмещаются:
	9. Установитесоответствия:
	11. ВкакихдвухизперечисленныхрегионовРоссиифункционируют крупные предприятия по производству минеральных удобрений? Запишите в таблицу цифры, под которыми указаны эти регионы.

	Практическиезаданияизадачи
	2. Химическиереакции
	3. Строениеисвойстванеорганическихвеществ
	4. Кинетическиеитермодинамическиезакономерностипротекания химических реакций
	5. Дисперсныесистемы
	6. Строениеисвойстваорганическихвеществ
	4.2.3.Практико-ориентированныезадания
	Строениеисвойстванеорганическихвеществ
	2. Повареннаясоль
	3. Соли
	Кинетическиеитермодинамическиезакономерностипротекания химических реакций
	Дисперсныесистемы
	Гипохлориткалия
	Строениеисвойстваорганическихвеществ
	Карбоновыекислоты Молочная кислота
	Бензойнаякислота
	Метан
	Качественныереакцииобнаруженияорганическихинеорганических веществ
	Соединениясеры
	Опыт№1.Взаимодействиесолейссолями.
	Опыт№2.Определениереакциисредырастворовсолей
	Контрольныевопросы
	Лабораторнаяработа№2.
	Лабораторнаяработа№3.
	Опыт1.
	Опыт2.
	Контрольныевопросы (1)
	Лабораторнаяработа№4.
	Опыт1.Влияниетемпературынахимическоеравновесие
	Опыт2.Влияниеизмененияконцентрацииионовводорода
	Опыт3.Смещениехимическогоравновесияприизменении концентрации веществ.
	Контрольныевопросы (2)
	Лабораторнаяработа№5. Приготовлениерастворов
	Опыт.Приготовить500г4%растворахлорида калия.
	Контрольныевопросы:
	Лабораторнаяработа№6.
	Опыт1.Приготовлениесуспензиикарбонатакальциявводе
	Опыт2.Получениеэмульсий.
	Контрольныевопросы (3)
	Лабораторнаяработа№7.
	Контрольныевопросы (4)
	Лабораторнаяработа№8.
	Анионыпервойаналитическойгруппы
	Анионывторойаналитическойгруппы
	3.Анионытретьейаналитическойгруппы
	Контрольныевопросы (5)
	Лабораторнаяработа№9.
	Опыт1.Определениенепредельностижиров.
	Опыт2.ВосстановлениеCu(OH)2глюкозойвщелочнойсреде.
	Опыт3.ВосстановлениеаммиачногораствораAg2Oглюкозой(реакция серебряного зеркала)
	Опыт4.Качественнаяреакциянакрахмалсйодом
	Контрольныевопросы (6)
	Лабораторнаяработа№10.
	Опыт1.Окислениеэтаноларастворомперманганатакалия.
	Опыт2.Комплексообразованиемногоатомныхспиртов.
	Опыт 4. Восстановление формальдегидом гидроксида меди(II) (реакцияТроммера).
	Контрольныевопросы (7)
	Лабораторнаяработа№11.
	Техникабезопасностиимерыпредосторожности
	Общиеправилаработывхимическойлаборатории
	Оказаниепервойпомощивлаборатории
	Химическаяпосудаилабораторноеоборудование.
	Фарфороваяпосуда
	Мернаяпосуда
	Пластмассоваяпосуда
	Металлическоеоборудование
	Лабораторныенагревательныеприборы
	Лабораторнаяработа№12.
	Опыт 1. Определение общей жёсткости воды комплексонометрическим методом
	Опыт2.Определениекарбонатнойжёсткостиводыкислотно-основным титрованием
	Контрольныевопросы (8)
	Лабораторнаяработа№13.
	Подготовкапробканализу
	Ход определения
	Лабораторнаяработа№14.
	Лабораторнаяработа№15
	Цветныереакциинабелки

	Опыт1.Биуретоваяреакция.
	Опыт2.Ксантопротеиноваяреакция.
	Опыт3.Реакциянасеру-содержащиеаминокислоты(реакцияФоля).
	Опыт4.Нингидриноваяреакция.
	Контрольныевопросы: (1)
	1.1. Материалыоценочныхсредствдлярубежногоконтроля
	2.2Материалыоценочныхсредствдляпромежуточнойаттестации Вопросы к экзамену.
	Темыдокладов
	Темырефератов
	Кейсзадания
	Кейс№1
	Кейс№2
	Кейс№4
	Кейс№5
	Кейс№1 (1)
	Кейс№2 (1)
	Кейс№3
	Кейс№4 (1)
	Кейс№5«Непоправимаяошибка»
	Кейс№6
	Кейс№7
	Кейс№8.
	Кейс№ 9.
	Кейс№ 10.
	Кейс№ 11
	Кейс№12
	Основныеисточники:

