NokyseHT NOANKCEH NPOCTORA 3NEKTPOHHON NOANHOL0
MHDOpHaUMa 0 BRaensLe:
DHO: Pay Tamapa BnanvmupogHa

. |
NonsHocTs: JupexTop G[L\B
Nara nogniscanma: 31.08.2024 15:40:51 n ﬂ

YHHKaNEHLIA NPOrPaMMHBIA K0 ﬂnﬂ7

23485cd80ccda3/bAci642595f502acd6c2411cd VQ\JL/D

YacTtHoe npodeccroHanbHOe 00pa30BaTeIbHOE YUPEIKICHHUE
«MOCKOBCKHI 00JJACTHOM COBPEMEHHBIN KOJIICIE»

PACCMOTPEHO 1 OJOBPEHO YTBEPXIAIO

Ha 3acenanuu Ilegarornyeckoro coera MOCK
npotokoa Ne 1 ot 30.08.2024 r.

\

gccnom/u,,,o

S
=
: [

GF R CUNRS O

Q'(; )
28

®OH/I OIEHOYHBIX CPEJICTB
y4eOHOU TUCIUTUTUHBI

.02 XUMHUA

10 CIEIUAIBHOCTH CPEIHET0 MPOo(ecCHOHaTLHOTO 00pa30BaHMs
34.02.01 CecTpuHCKOe 1€J10

ITononbsck, 2024

g I[HpeKTop MOCK
/ nF)‘iP: e :’:s. TB Pay
g» ﬁryc 12024 .



®onpa omeHouHblx cpeactB no gucuumuiiae I11.03 Xumusi paspaboran Ha
ocHoBe dDenepanbHOrO0 TOCYJAPCTBEHHOTO 00pa30BaTEIbHOIO  CTaHJapTa
cpennero mpodeccuoHanbHoro obpaszoBanus 34.02.01. Cectpunckoe meno,
paboueil mnporpammbl, llooxkeHuss O MNPOBEAECHUM TEKYIIETO KOHTPOJSI H
npoMmexxyTouHoi arrecraruu B MOCK.

Opranuzarnus-pa3paboTIHK:
YactHoe mnpodeccuoHaibHOE 00pa3oBatenbHOE — yupexacHue «MOCKOBCKHUI
obnacTHOM coBpeMeHHbIH kKoymemx» (MOCK)
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1. Pe3yabTaThl 0CBOeHMS Y4eOHOI TMCUMILINHBI, MOAJeKALINe TPOBEepKe

B pesymbrare arrecrammm 1o Y4eOHOW MWCHMIUIMHE OCYIIECTBISICTCS KOMIUICKCHAs

pOBEpKa CIEAYIOMNUX YMEHUHN U 3HAHHM, a TaKKe TUHAMUKa(OPMUPOBAHHUS KOMIIETCHIINHI:
Tunbt
OLICHOY
Ne OK/IIK Mopnyas/Paznen/Tema PesyabTaT 00yuenus HBIX
Meponp
UATHH
| OCHOBHOIT MOTYJIb
1 | Pazgea 1. OcHoBbl | @opmyaupoBaTh
CTPOeHHus 0a30Bble NOHATHUS U
BellecTBa 3aKOHBI XHMHH
1.1 | Crpoenue atomoB | CoCTaBiIsATh XMMUUECKUE 1. Tect «CTpoeHue aToMoB OK 01
XUMUYECKUX (bopMyJIbl COeIMHEHUH B XUMUYECKHX 3JIEMEHTOB U
AJIEMEHTOB U COOTBETCTBHH CO PUPO/Ia XMMUUECKOMN
npupoja CTEIEHbIO OKUCIICHUS CBSI3U».
XUMUYECKOH CBSI3U | XUMHUYECKUX 3JIEMEHTOB, 2. 3ajauu Ha COCTaBJIEHUE
WCXO/S U3 BAICHTHOCTH U | XUMUYECKHX (POPMYIT
JIEKTPOOTPHULIATEIIBHOCTH | ABYXAaTOMHBIX COEIMHEHHM
(oxcuaoB, cynbhuIoB,
THUAPUJIOB U T.I1.).
1.2 | Ilepuoanueckmii XapaxkTepu3oBaTh IIpakTuko- OK 01
3aKOH U TalauIa XUMHUYECKHE IJIEMEHTBI B | OPUEHTHUPOBAHHBIE OK 02
J.1. MenneneeBa | COOTBETCTBHH C UX TEOPETUYECKHE 3a/laHus Ha
MI0JIO)KEHUEM B XapaKTepU3aLnIo
MEPUOJNYECKON CUCTEME | XUMHUYECKHUX DJIEMEHTOB:
XUMHUYECKHUX 3JIEMEHTOB «Merannuueckue /
J.1. MennaeneeBa HEMETaJJINYECKHUE CBOMCTBA,
ANIEKTPOOTPHULATETLHOCTD U
CPOACTBO K 3JIEKTPOHY
XUMHYECKHX 3JIEMEHTOB B
COOTBETCTBHE C UX
AIIEKTPOHHBIM CTPOCHUEM U
MIOJIO)KEHHUEM B
MIEPUOJUYECKON CUCTEME
XUMHYECKHX 3JieMeHToB [[. 1.
MeHeneeBay.
2 | Pa3nmex 2. Cocrasasats ypaBHenust | KonrpoabHas pabora
XuMHYecKue U cXeMbl XUMHYEeCKUX «CTpoeHue BeliecTa u
peakuuu peakuui XHMHYECKHe PeaKIum»
2.1 | Tunel xumudeckux | COCTaBIIATH PeaKITUU 1. 3amaum Ha cocTaBICHUE OK 01
peakuuit COEMHEHMS, PA3JIOKEHUs, | YPABHEHUN PEaKIMii:
oOMeHa, 3aMeIlIeHus, — COEIMHEHMS], 3aMellleHus,
OKHUCJIUTEIBHO- pasyoxeHusi, oOMeHa U
BOCCTaHOBUTEJIbHbBIE peaxkiuii ¢ yuactueM
peakLuu U peakliuu KOMIUIEKCHBIX COEMHEHUN
KOMILIEKCOOOPa30BaHUS (Ha mpumepe
(ma mpumepe I'MJIPOKCOKOMIIJIEKCOB
T'HJIPOKCOKOMITIIEKCOB AIFOMUHUS U [IUHKA);
QIIOMHMHMS U LINHKA) C — OKHUCJIUTEIBHO-




y4acTHEM
HEOPraHMYECKUX BEILECTB

BOCCTAHOBUTEIbHBIX
peaKkuuii ¢ UCII0JIb30BAHUEM
METO/1a JIEKTPOHHOTO
bananca;

— C y4acTHeM KOMIUIEKCHBIX
coelMHEHU! (Ha mpumepe
T'HJIPOKCOKOMIJIEKCOB IIMHKA
Y aJIFOMUHUS).

2. 3a/auu Ha pacuer
KOJIMYECTBEHHBIX
XapaKTePUCTHK MPOAYKTa
peaKIMK COeTMHEHNS,
MaccoOBOM WJIH 00BEMHOM
JIOJIA BBIX0J1a TIPOJIYKTA
pPEaKIuu COSMHEHUS OT
TEOPETHUYECKH BO3MOKHOTO;
00BEMHBIX OTHOIICHUH
ra3oB; KOJMYECTBEHHBIX
XapaKTePUCTHK UCXOIHBIX
BEILIECTB U MPOJIYKTOB
peakiuu; Maccel (00beM,
KOJIMYECTBO BELLECTBA)
MIPOJYKTA PEaKIuu, €CIIu
OJIHO U3 BEIIECTB JIaHO B
BH/JIE PacTBOpa C
ONpEAEIEHHON MacCCOBOM
JI0JIEW paCTBOPEHHOTO
BEII[ECTBA.

2.2 | DOnexrponutnyecka | COCTaBlIATh YpaBHEHUS 1. 3ananus Ha coctaBnenne | OK 01
s TUCCOLManus 1 XUMHAYECKUX PEaKIH MOJIEKYJISIPHBIX ¥ HOHHBIX
MOHHBINA 00OMEH HMOHHOT0 OOMeHa ¢ peaxkuuil ¢ yqyacTueM
ydacTuem OKCHUJIOB, KHCJIOT, OCHOBaHUI
HEOPraHMYECKUX BELIECTB | U COJIEH, MOHHBIX PeaKLni
TUIPOJIA3a COJIEH,
YCTaHOBJIEHUE U3MEHEHUS
KHCIIOTHOCTH CPEJIbI.
2. JTaboparopHas paboTa
«Peakuuu ruapomsa.
3 | Pa3zgen 3. HccnenoBars crpoenue u | KonrpoabHas pabora
Crtpoenue u CBOMCTBA «CBoiicTBa
CBOIiCTBA HEOPraHU4eCKHuX HEOPraHHYeCKHX BellecTB»
HEOPraHW4YeCcKUX | BellecTB
BeleCTB
3.1 | Knaccudukanus, Knaccudunuposarsb 1. Tect «HomeHkaTypa u OK 01
HOMEHKJIaTypa u HEOpraHuyecKue Ha3BaHME HEOPTaHUUECKUX
CTPOCHHE BEIIECTBA B COOTBETCTBUM | BEILIECTB UCXOAS U3 UX
HEOpPraHUYECKUX C UX CTPOEHUEM XUMHUYECKON (HOPMYIIbI UITU
BELIECTB COCTaBJIEHUE XUMUYECKON

(bOopMyITBI UCXOS U3
Ha3BaHUs BEILIECTBA 110
MEXKTYHApOAHON WIIN
TPUBHAJIBHOU




HOMEHKJIaType».
2. 3ajaum Ha pacyer
MacCcoOBOH 07U (Macchl)
XUMHUYECKOTO JIeMEHTa
(coenuHeHUs ) B MOJICKYJIE
(cmecn).

3. IlpakTuueckue 3a7aHus Mo
KJIacCHU(UKAIINH,
HOMEHKJIaType U
XUMHYECKUM (hopMyriam
HEOPraHUYECKUX BEIIECTB
Pa3IMYHBIX KJIACCOB.

4. ITpakTrueckue 3aJaHus Ha
ONPEAEICHNE XUMHYECKON
aKTUBHOCTH BEILECTB B
3aBUCUMOCTH BUJA
XUMHUYECKOH CBSI3U U THIIA
KPHUCTAJUIMYECKON PEIIETKH.

3.2

duzuko-
XUMHAYECKHE
CBOMCTBa
HEOPTraHUYECKUX
BEILIECTB

YcraHaBiauBaTh
3aBHCUMOCTH (PH3UKO-
XHMHYECKHX CBOHCTB
HEOPraHWYECKUX BEILECTB
OT CTPOCHHSI aTOMOB U
MOJIEKYJI, @ TAK)KE TUIIA
KPUCTAJUIMYECKOU
peleTKu

1. Tect «OcobeHHOCTH
XUMHYECKNX CBOMCTB
OKCHJIOB, KHCIIOT,
OCHOBaHUM, aM(pOTEPHBIX
TUAPOKCHJIOB U COJICHY.

2. 3a7aHMs Ha COCTaBJICHHUE
YpaBHEHUN XUMUYECKUX
peakumii ¢ yuacTuem
MPOCTHIX U CIOXKHBIX
HEOPTraHUYECKHUX BEIECTB:
OKCHJIOB METAIIJIOB,
HEMETaJIJIOB U aM(OTEPHBIX
3JIEMEHTOB; HEOPTaHUYECKUX
KHCJIOT, OCHOBAHUH U
amM(pOTEepHBIX TUIPOKCUIOB,
HEOPraHUYECKUX COJIEH,
XapaKTEPU3YIOIINX UX
CBOICTBA U CIOCOOBI
MOJTYYEHUSI.

3. IIpaktuxo-
OPUEHTUPOBAHHbBIE
TEOPETHUECKHUE 3aJaHus Ha
CBOMCTBA U MOJTYYEHUE
HEOPTaHUYECKHUX BEIIECTB.
4. JTaboparopHas paboTa
«CBOICTBAa METAJIJIOB U
HEMETAILIIOBY.

OK 01
OK 02

3.3

[TpousBoacTBO
HEOPraHUYeCKUX
BEIIECTB. 3HAaYCHUE
Y IPUMEHEHUE B
OBITY ¥ Ha
MIPOU3BOJICTBE

OO00CHOBEIBAThH 3HAYEHUE
Y IPUMEHEHUE
HEOPTaHMYECKUX BEIIECTB
B OBITOBOH U
MPOU3BOACTBEHHOMN
IEeSITEILHOCTH YeJIOBEKA
X PU3NKO-XUMUICCKUMU

[IpakTuko-
OpUEHTHPOBAHHBIE 33]JaHUS
10 COCTaBJICHHIO
XMMHUYECKUX PEAKIUH ¢
y4aCTHEM HEOPTaHUYECKHUX
BEILECTB, UCIIOIb3YEMBIX IS
WX UACHTH(UKAINHT |

OK 01
OK 02




CBOWMCTBaAMU

MPOMBIIIJICHHBIX CIIOCOO0B
HOJTYYCHHS.

Paznen 4.
Crtpoenue u
CBOlCTBA
OpPraHuYecKux
BellleCTB

HccaenoBarb cTpoeHue u
CBOMCTBA OPraHMYeCKHX
BellecTB

Koutpoasnas padora
«CTpoeHue u cBOlicTBa
OPraHUYecKHX BellecTB

4.1

Knaccudukanms,
CTPOCHHE U
HOMEHKJIaTypa
OpPraHUYECKUX
BEIIIECTB

Knaccudunuposars
OpraHMYECKHE BEIECTBA B
COOTBETCTBHUH C UX
CTpPOEHUEM

1. 3amaHus Ha coCTaBJIcHUE
Ha3BaHUN OPraHUYECKUX
COECIUHEHUHN I10
TPUBHAIIBHON WIH
MEXTYHapOAHOMN
CHCTEMAaTHUYECKOM
HOMEHKJIAType.

2. 3a1aHMs Ha COCTaBJICHHE
MTOJTHBIX M COKPAIIEHHBIX
CTPYKTYPHBIX (OPMYIT
OpraHWYECKHUX BEIECTB
OTJICIIBHBIX KJIACCOB.

3. 3amauu Ha onpeeeHue
npocreimen GopmyIibl
OpPTaHUYECKON MOJIEKYIIbI,
HCXOJS U3 3JIEMEHTHOI'O
cocrtana (B %).

OK 01

4.2

CBoiicTBa
OpraHUYEeCKUX
COCITMHCHUH_

VYcranaBiuBarth
3aBUCHUMOCTH (PU3UKO-
XUMHYECKHX CBOMCTB
OPraHUYECKHUX BELIECTB OT
CTPOEHUS MOJIEKYII

1. 3ananus Ha cocTaBlIeHHE
YpaBHEHUN XUMUYECKUX
peakumii ¢ yuacTuem
OpraHWYEeCKHUX BEIECTB HA
OCHOBAHUU UX COCTaBa U
CTPOEHHS.

2. 3ajaHus Ha COCTaBJICHHE
YpaBHEHUN XUMUYECKUX
peakuuii, WIUTIOCTPUPYIOIIHAX
XUMHUYECKHE CBOMCTBA C
Y4€TOM MEXaHU3MOB
MPOTEKAHUS JAHHBIX
peaKkuuii U TeHETUYECKOU
CBSI3U OPTraHUYECKHUX
BEIIECTB Pa3HbIX KJIACCOB.
3. PacueTHble 3a1aun 1o
YpPaBHEHUSIM PEAKIIUM C
Y4aCTHEM OPTaHUYECKUX
BEIIECTB.

4. JTaboparopHas paboTa
«ITonyuenue sTrseHa U
M3YyYEHHUE Er0 CBOMCTBY.

OK 01
OK 02

4.3

Opranunueckue
BCIISCTBA B
KHU3HEACATCILHOCT
H YeIIOBEKa.
[IpousBoacTBO U
MIPUMEHEHHE

OO00CHOBEIBATH 3HAYEHNE
Y IPUMEHEHUE
OpPTaHHYECKUX BEIIECTB B
OBITOBOM U
MPOU3BOACTBEHHOMN
IEeSITEILHOCTH YeJIOBEKA

[IpakTuko-
OPUEHTHPOBAHHBIE 33/JaHUS
10 COCTaBJICHHIO
XMMHYECKUX PEAKIUH ¢
y4aCTHEM OpPraHUYECKUX
BEILIECTB, UCIIOJIb3YEMBIX ISl

OK 01
OK 02




OpPraHUYECKUX uX (PU3UKO-XUMHUECKUMH | UX UACHTHU(PHUKAIUY B OBITY U
BELIECTB B CBOMCTBaMHU MIPOMBILIIIEHHOCTH.
MIPOMBIIIJICHHOCTH

5 Pa3znea 5. HccaenoBarn KonTposasHas pabora
Kunernuyeckue 1 | paBHOBecHe H CKOPOCcTh | «CKOPOCTH XMMHYECKOM
TepMOJAMHAMMYEC | XUMHYECKUX pPeaKuuii peakuuu U XuMH4yeckKoe
KHe paBHOBeCHE»
3aKOHOMEPHOCTH
NMPOTEeKAHUS
XHMHYECKHX
peakuui

5.1 | Kunernueckue HccnenoBath BiausiHUE 1. JJabopatopnas paborana | OK 01
3aKOHOMEPHOCTH KOHLEHTPALNKU BEIOOD: OK 02
MIPOTEKAHUS pearupyoomux BemectB u | — «Onpenenenue
XUMHUYECKUX TEMIIEPATypbl HA CKOPOCTh | 3aBUCUMOCTU CKOPOCTH
peakuui XUMHYECKHUX PEaKIIHii peaKuu OT KOHIICHTPAIIUH

pearupyroIuux BeLecTBY;
— «Onpenenenue
3aBHCUMOCTH CKOpPOCTHU
PEaKIuu OT TEMIEPaTypPh».
2. [IpakTuko-
OpUEHTUPOBAHHBIE
TEOPETUYECKHE 3a/1aHUs Ha
aHanu3 (HaKToOpOB,
BIIUSIIOLINX HA U3MEHEHHE
CKOPOCTH XUMHUYECKOU
peaxkiuu.

5.2 | Tepmoaunamuueck | MccnenoBarh BIusiHuE 1. 3agauu Ha pacyeTsl OK 01
ne M3MEHEHUS KOHLIEHTPAlUu | TEIIOBbIX 3 (eKToB OK 02
3aKOHOMEPHOCTH BEILIECTB, PEAKLIMM CPEAbl | XMMUYECKUX PEaKIUil U
MPOTEKAHUS U TeMIepaTypsl Ha olpeziesieHue TUIA PeaKIuu
XUMHUYECKUX CMEIEHUE XMMHYECKOTO (mo tertoBoMy 3¢ deKTy:
peaxiuii. paBHOBECHS 9K30- ¥ SHIO0TEPMHUUECKHUE).
PaBHOBecue 2. IlpakTuko-

XUMHUYECKUX OpUEHTUPOBAHHBIE 3a]IaHUS

peakuuit Ha MPUMEHEHUE MPUHIUINA
Jle HlaTense mis
HAXO0X/ICHUS HANIPAaBIICHUS
CMEIIIeHUS PaBHOBECHSI
XUMHUYECKON peaKkiuu u
aHanu3 (pakTopos,
BIIMSAIONIMX HA CMEIIEHUE
XUMHUYECKOTO PAaBHOBECHS.
3. JJaboparopHas pabota
«M3yyeHue BIUSHUS
pa3IMYHbIX (PaKTOPOB Ha
CMeIlIeHNEe XUMHYECKOTO
PaBHOBECHSI.

6 | Paznen 6. HccaenoBarn KonTpoabHasi padora no
JducnepcHbie JUCHEePCHbIE CHCTEMBI TeMe «/Iucnepcusie
CUCTEMBI CHCTEMBbD»

6.1 | JlucnepcHble Pa3nuuars HCTHHHBIE 1. 3anaun Ha npurortosiaeHue | OK 01




CUCTEMBI U pPacTBOPBI, KOJUIOUHBIE pPacTBOpPOB. OK 02
(hakTopbI X pacTBOpPHI U 2. IlpakTuko-
YCTOWYMBOCTHU rpydoaucnepcHbie OpUEHTUPOBAHHBIE
CUCTEMBI Ha OCHOBE pacueTHbIE 3a/laHus Ha
XUMHYECKOT0 JUCTIEPCHBIE CUCTEMBI,
JKCIIEPUMEHTA UCTIOJIb3yeMbIe B OBITOBOU U
MIPOU3BOJICTBEHHOU
JIESITEIBHOCTH YEJIOBEKA.
6.2 | UccnenoBanue HccnenoBath pusmko- JlaGoparopnas pabota (Ha OK 01
CBOICTB XUMHYECKHE CBOICTBA BBIOOD):
JUCTIEPCHBIX pa3IMYHBIX BUJIOB — IlpuroroBnenue
CUCTEM JUCTIEPCHBIX CUCTEM pPacTBOpPOB;
— HMcenenoBanue
JIUCTIEPCHBIX CUCTEM.
7 | Pa3men 7. HccaenoBarhb cBoiicTBa
KauecTBeHnHble OpPraHnYyecKux
peakunu HEOpPraHu4ecKux
o0Hapy:KeHUA BeIEeCTB ¢
OpPraHu4yecKux HCII0JIb30BAHHEM
HEOPraHU4YeCKUX | KaYeCTBEHHBIX pPearuuii
BellecTB
7.1 | OGHapyxeHue UccnenoBath 1. JlaboparopHas padora (na | OK 01
HEOPraHUYECKUX Ka4eCTBEHHBIC PEAKIINH BBIOOD):
KaTUOHOB U HEOPraHMYECKUX BEIIECTB | — AHAIMTUYECKHUE PEaKIIuu
AHHOHOB kaTuoHOB [-VI rpymm;
— AHanuUTHYECKUE peaklnu
aHHOHOB.
2. IlpakTnueckue 3aaHus Ha
COCTaBJICHUE YPAaBHEHUI
peaxiuii oOHapyKEHUS
katnoHoB [-VI rpynm n
aHUOHOB, B T.4. B
MOJIEKYJISIPHOM Y HOHHOU
dopmax.
7.2 | OGHapyxecHHE UccnenoBath 1. JTabopatopnas padora (Ha | OK 01
OpraHUYEeCKUX KaueCTBEHHbIE PEAKIINU BBIOOD):
BELIECTB OpPraHUYECKUX — KayecTBeHHbIE peakliuy Ha
OTJIETIbHBIX COEIMHEHUH OTJENbHBIX OT/I€NIbHBIE KJIACCHI
KJIACCOB C KJIaCCOB OpraHNYECKUX BEIIECTB;
HCII0JIb30BAHUEM — KauecTBennslii aHanus
Ka4eCTBEHHBIX OpPraHUYECKUX COCIUHEHUN
peakuuit 1o (pyHKIIMOHAIEHBIM
rpyIIam.
2. IlpakTueckue 3a1anus Ha
COCTaBJIEHUE KaUeCTBEHHBIX
peaxiuii oOOHapYKEHUS
OPraHNYECKUX COCTMHEHUH.
1 IpuxaagHoil MoOayJIb
8 Paznea 8. OuenuBaTh nocJjaeacTeus | 3amura Keiica (¢ yaeTom
XuMmus B ObITY 1 | OBITOBOM M Oyayuuei
NMPOU3BOJACTBEHHO | MPOU3BOJACTBEHHOI npogeccuoHaILHOM

1 1eATeJIbHOCTH

ACATECIbHOCTH Y€/I0BECKA

AeSITeIbHOCTH)




YeJI0BeKa ¢ MO3ULMH
JKOJIOTHYECKOM
0€e30I1aCHOCTH
Xumus B OBITY H OnenuBath nocnenacTBus | Ketic (¢ yuetom Oyaymei OK 01
MIPOU3BOJICTBEHHOU | OBITOBOM U npodecCHoHATBLHOM OK 02
NEeITEIbHOCTHU MPOM3BOJCTBEHHOMN JIeATEITLHOCTH ) OK 04
YyesoBeKa JIEATEIIbHOCTHU Y€JIOBEKA C | BO3MOKHbBIE TEMBI KEHCOB: OK 07
HO3UIINN YKOJOTHUECKON 1. IloTemnenue Kiumara u
0e30MacHOCTH BBICBOOOK/ICHUE Ta30BBIX
THJIPATOB CO JTHA OKeaHa.
2. Byaymme marepuaisl st
aBua-, MalIMHO- U
IpuOOPOCTPOECHHUSL.
3. HoBble maTepuansl ams
COJTHEUHBIX OaTapei.
4. JlexkapcTBa Ha OCHOBE
pPaCTHTEIHHBIX IPEIapaToB.
9.1 | Pazmen 9.1. HNuTepnperupoBarh 3ammura y4eOHo-
HccaenoBanue 1 | XUMHYECKHE MPOLECCHl U | HCCIIE0BATEIbCKOT0
XHUMHYECKUI siBJieHus B Onocdepe NpoeKTa (¢ yuerom
aHaJIn3 00beKTOB Oynyuuei
ouocdepbl npogeccuoHaILHOI
AeSITeJIbHOCTH)
9.1.1 | OcHoBbI Boinmonusate nonuseiii nuka | 1. Jlabopartopnas pabota OK 01
nabopaTopHOU AKCTIEPUMEHTAIBHOTO «OCHOBBI 1abOpaTOPHOI
MPAKTUKHU B WCCIIETIOBAHUS C MPAKTUKIY.
npodeccuoHalbHbl | COOIIOIEHUEM TIPABUIT 2. TunoBble pacyeTsl MO
X TabopaTtopusix 0e30MacHOro O0paIleHNs ¢ | TeMaTHKE IKCIIEPUMEHTA.
BEIIECTBAMH U 3. 3ajaun Ha BBHIYHCIICHUE
n1abopaTopHBIM CpeIHEero 3HaYeHHs
o0opyoBaHHEM AKCIIEPUMEHTAIIbHBIX
JAHHBIX, IOTPEIITHOCTH.
4. TlpencraBnenue
PE3yNbTaTOB dKCIIEPUMEHTA
B pazIMyHOMN opme
(Tabnuia, rpaduk, OTUET,
JTOKJIa, TIPE3CHTAITH).
9.1.2 | Xumuueckuit Uccnenosats xumuueckuit | 1. Tect «CpolictBa u coctaB | OK 01
aHanu3 Mpo0 BOJBI | COCTaB MPOO BOBI BOJIBI. OK 02
2. 3aganne «XUMHYECKUI OK 07

COCTaB BOJIBI, THIT BOJBI
CIoCcOOBI ee MPUMEHEHHS (C
HCIIOJIH30BaHUEM
HOPMATUBHBIX JOKYMEHTOB).
3. IIpakTuxo-
OpUEHTUPOBAHHBIC
TEOPETHYECKHUE 3aJaHus Ha
COCTaB BOJBI M CIIOCOOBI
BBIPQXEHHS KOHIICHTPALUi 1
nepecyeT KOHLEHTpalui (¢
HCIIOJIb30BaHNUEM
HOPMATUBHBIX JOKYMEHTOB).

10




4. JTaboparopHas paboTa Ha
BEIOOD:

— Ouucrka BOAbI OT
3arpsAA3HEHU;

— Onpenenenne pH Boabl u
ee KHCIOTHOCTH;

— Onpenenenue xKecTKOCTH
BOJIBI U CIIOCOOBI ee
yCTpaHEHHUSI.

9.13

XUMUYeCKUH
KOHTpPOJIb KaueCcTBa
MIPOJIYKTOB
MMUTaHUS

Hccnenosats XuMuuecKu
COCTaB MPOJYKTOB
IMUTAHUS

1. Tect «Oprannyeckue u
HEOPraHMYECKUE BEIECTBa,
BXOJIAIIME B COCTaB
MPOYKTOB MTUTAHUS.

2. IIpakTuko-
OpPUEHTUPOBAHHBIC 3aJIaHUS
M0 KYJIMHApHOI TeMaTuKe.

3. JlabopartopHas pabora (Ha
BBIOOD):

— ObHapy>keHue HUTPATOB B
MPOJYKTAX MTUTAHHUS,

— WccnenoBanue mpoayKToOB
MUTaHWS HA HATHIUE
yIIeBOOB (MyKa, TBOPOT,
MOJIOKO, HOTYpT) Ha HalIU4uue
YIIEBOJIOB (Kpaxmail,
TJIF0K03a, caxaposa).

OK 01
OK 02
OK 07

914

XUMHYECKUN
aHanu3 npood
IIOYBEI

HccnegoBaTh XUMHYECKUH
COCTaB MpOO MOYBHI

1. Tect o Teme
«XMMHYECKHM COCTaB
HEOPTaHUYECKUX H
OpPTaHUYECKUX YIOOPEHUID».
2. 3ananue «B3aumocBs3b
COCTaBa MOYBHI, TUII TTOYBHI U
€€ Ha3HauCHUs».

3. JJaboparopHas pabota (Ha
BBIOOD):

— OGHapyxeHue
HEOpPraHWYECKUX MpUMeceit B
mpo0ax MOYBHI;

— Omnpenenenne pH BogHOM
BBITSDKKH TIOYBBI, €€
KHCIIOTHOCTH U MIEJIOYHOCTH.

OK 01
OK 02
OK 07

9.15

Hccnenosanue
00BEKTOB
o6uochepsl

HccaemoBaTh XUMUYECKHI
CcOCTaB OOBLEKTOB
ouocepsl Ha MpuMepe
HpO)IYKTOB IIUTaHUuA, BOAbI
Y TIOYBEI

YueOHO-uCCIIeI0BATEIbCKHUI
IIPOEKT B 00JacTu
HCCIIEIOBAHUS 00BEKTOB
onocdepsr.

Bo3MoskHbBIE TEMBI IPOEKTOB:
1. Uccnenosanue coctasa
MHHEPAIBHON BOJBI U
PEKOMEHIAITNH T10 €€
HCII0JIb30BaHUIO.

2. UccnenoBanue
pa3pyLIaOIIETr0 AEHCTBUS

OK 01
OK 02
OK 04
OK 07
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IIPUPOJHOM BOJBI HA
CTPOUTEIIbHBIE MaTEPHUAIIBI.
3. CocTaBiieHHE TPOCKTA
[[BETHUKA/Oropoja/caia B
3aBHCHMOCTH OT COCTaBa
MPOAHATM3UPOBAHHBIX TIOYB.
4. CocraBieHue
cOaTaHCUPOBAHHOTO MEHIO
Ha JIcHb (HEe/Ielt0) B
3aBUCUMOCTH OT COJACPKaAHUS
XUMHUYECKHUX MaKpo U
MUKPO3JIEMEHTOB B
MPOJYKTAX MUTAHUS.

5. MccnenoBanue KayecTBa
ATHEBOU BOEL.

6. Uccnenosanue rnpod
BOJIOIIPOBOJHOM BOJBI Ha
MpeIMET YCTPAHCHUS

JKECTKOCTH.
7. YcTpaHeHue KEeCTKOCTH
BOJIBI B
CEIIbCKOXO03MCTBEHHOU
JIESITEIbHOCTH.
9.2 | Paznen 9.2. HNHuTepnipeTupoBaTh YuedHo-
HccnenoBanue 1 | XUMMYECKHE MPOLECCHl H | HCCIEA0BATEIbCKUM
XUMHUYeCKH siBJIeHUsI B TexHochepe NPOEKT (¢ yueToM Oyayuiei
aHaJIN3 00bEKTOB npogeccCHOHAIBLHON
TexHochepbl AesITeJIbHOCTH)
9.2.1 | OcHOBBI BreimonnasaTe nonuei uka | 1. JlJabopaTophas pabora OK 01
nabopatopHoit AKCIEPUMEHTAIBHOTO «OcHOBBI 1a00OPaTOPHOI
MPaKTUKHU B HCCTIEOBaHUS C MIPAKTUKU».
npodeccroHaNbHbBI | COOIOIEHUEM TIPABHIT 2. TunoBbIe pacyeThl MO
X JIa0OpaTOPUsIX 0e30omacHOro oOpaIieHus C | TeMaTUKE SKCIIEPUMEHTA.
BEILIECTBAMH U 3. 3amaun Ha BBIUKCIICHHE
12a00paTOPHBIM CpEIHETO 3HaYeHUS
o0opyoBaHUEM AKCIIEPUMEHTAIIbHBIX
JTAHHBIX, TOTPEUTHOCTH.
4. IlpeacraBnenue
pEe3yAbTAaTOB SKCIIEPUMEHTA
B pa3IUyHON opme
(Tabnuia, rpaduk, OTUET,
JTOKJIa, TIPE3CHTAITH).
9.2.2 | Xumuueckuit UccnenoBats xumuueckuii | 1. 3agaun Ha ompeneneHue OK 01
aHaiu3 nmpood cocTaB MO0 TEXHUYECKON | MeTaysioB, Heopranuueckux | OK 02
TEXHUYECKOHN BOIBI | BOJIBI AHWMOHOB M OPTaHUYECKUX OK 07

BEIIIECTB B TEXHUYECKOU
BOJIC Pa3HOTO Ha3HAUCHUSI.

2. IlpakTuko-
OPHUECHTUPOBAHHBIC
TEOPETUYECKHE 3a/IaHUs Ha
COCTaB BOJBI U CIIOCOOBI
BBIPXCHHS KOHIICHTPAIWHA U
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IepecyeT KOHLEHTpaLuH (C
UCTIOJIb30BaHUEM
HOPMATHUBHBIX JIOKYMEHTOB).
3. 3aganune «XUMHUECKUN
COCTaB TEXHHYECKOW BOJIBI,
THII BOJIBI M CITOCOOBI €€
MIPUMEHEHHUsI» (C
HCIIOJIb30BaHUEM
HOPMATHUBHBIX JIOKYMEHTOB).
4. JlaboparopHas paboTa (Ha
BBIOOD):

— Onpenenenne XJIOpUI0B
METOIOM TUTPOBaHUS B
TEXHUYECKOM BOJIE;

— Ompenenenue KeCTKOCTH
TEXHUYECKOH BOJbI METOIOM
TUTPOBAHUSI.

9.2.3

XUMHAYECKUH
KOHTPOJIb Ka4eCTBa
BO3/IyXa

UccnenoBats conepxanue
YIJIEKUCIIOrO Tas3a B
BO3JIyXe

1. Tect no Teme
«XHMMHUYECKUHN COCTaB
aTMoc(epHOro BO3yxa u
BO3/yXa paboueil 30HbI».

2. [IpakTuko-
OpUEHTUPOBAHHBIC 3a/IaHUS
Ha XUMHUYECKHI aHaIu3
cocTaBa BO3yXa.

3. JlabopaTopHas pabora
«OrmpeneneHue coaepKaHus
YTJIEKHUCIIOTO Ta3a B BO3/IyXe
MOMENICHUS KCIIpecc-
METOIOM).

OK 01
OK 02
OK 07

9.24

XUMHYEeCKUMN
aHanu3 npood
MaTepuasioB
CTPOUTEIBHO-
pecTaBpalMOHHON
JeITETLHOCTH U
nu3aiiHa

Uccnenosats mpoObI
MaTEpUaJIOB CTPOUTEIBHO-
pecTaBpalMOHHON
JEATENBHOCTH U JU3aiiHa

1. IIpakTuko-
OpUEHTUPOBAHHBIE 3a/IaHUS
0 XUMUYECKOMY aHAH3y
npod MaTepuanoB
CTPOUTETHHO-
pecTaBpalMOHHON
JeSITEIIbHOCTH U TU3aiHa.
2. JlJaboparopnas pabota (Ha
BBIOOD):

— N3roroBnenue kpacok
(moabop MUTMEHTOB U
CBSI3BIBAIOIINX BEIIECTB);

— HUccnenoBanue cBOMCTB
BSDKYIIIUX BEIIECTB Ha
prMepe THUIICa.

OK 01
OK 02
OK 07

9.25

Uccnenosanue
00BEKTOB
TexHocheps

HccaenoBaTh XHUMUYCCKHI
COCTaB 00OBEKTOB
TexHOC(]epsl Ha IpUMepe
TEXHUYECKON BOIBI U
MaTepuaioB CTPOUTEIHHO-
pecTaBpalOHHON
JIeATEeILHOCTH U JU3aiiHa

VYueOHO-UCCIIeI0BATEIbCKHUI
IIPOEKT B 00JacTu
HCCIIEN0BaHUA OOBEKTOB
TeXHOCHEPHI.

Bo3MoKHBIE TEMBI IPOEKTOB:

1. KonTponb kauecTBa
TEeXHUYECKOU BOJBI pa3HbIX

OK 01
OK 02
OK 04
OK 07
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BHJIOB B COOTBETCTBUU C
meroaukamu o 'OCT.

2. Co3nanue JeKopaTuBHOM
TYKaTypPKH.

3. IIurMeHTHl B U3ACIUIX U3
CTEKJIA.

4. UccnenoBanue
pa3pyLIAKOIIETO AECHCTBUS
BOJIbI HA CTPOUTEIILHBIE
MaTepHuabl.

5. O1eHKa COCTOSIHUS
BO3/1yXa pabouei 30HbI
crienpanucTa (TeXHoora,
CTPOUTEIS U T.1I., C YUETOM
obsactu mpodecCHOHATBHON
JIESITEIbBHOCTH) B
COOTBETCTBHUH C
HOPMAaTUBHBIMH
JIOKyMEHTaMHU.

2. OueHkKa 0CBO€HUS YMEHMH U 3HAHMH y4eOHOM TN CIUILIMHBI

IIpeameTom oneHKH ciykaT ymeHus u 3HaHus, npegycmorpesasie I'OC CIIO u Ha
ocHoe ®I'OC COO mno pmucuuiuivHe «XUMUS», HaNpaBleHHbIE Ha (OPMHUPOBAHUE
KoMmneTeHIn. OIeHKa OCYIIECTBIISIETCS MOATAMHO: TEKYIIUN TECTOBBIA KOHTPOJIb IO TEMaM,
3allATa IPE3CHTALNUN U DK3aMEH.

Pe3ynbTaThl BRIMOIHEHUS! TPAKTUYECKUX M BHEAYIUTOPHBIX CAMOCTOSATEIBHBIX PadoT,
BKJIIOYAIOIIME DEIICHUE 33a7a4, CEMHHApbI, BBINOJHEHUE MPAKTHUYECKUX 3aJaHUil TakK ke
OLIEHUBAIOTCS B IPOLIECCE TEKYLIETO KOHTPOJIS.

Pa3paGotan u wucCHoib3yeTrcss KOMIUIEKT TECTOBBIX 3aJlaHU € NPUMEHEHHEM
pOrpamMMbl TECTUPOBAHUSI, KOTOPBIM MO3BOJISET ONEPATUBHO OLIEHUTHh YPOBEHb YCBOEHUS
Marepuana.

Texkymmii KOHTPOJb YCIEBAEMOCTH MPEJACTABISAET COOOW MPOBEPKY YCBOEHUS
yu4eOHOro MarepHalia, perysipHO OCYIIECTBISEMYIO Ha NMPOTSHKEHUU Kypca oOydeHus. Bo
BpeMsl MPOBENCHUSI YUEOHBIX 3aHATUN IOMOJHUTEIBHO HCIOJIBb3YIOTCS Clenyromue (GOopMBbl
TEKYLIEro KOHTPOJS — YCTHBIM OIPOC, MPOBEPKA KOHCIIEKTOB, IMTPOBEPKA CAMOCTOSTEIBHON
paboTHI.

[IpoMexyTouHas aTTecTalys Mo JUCHUILTUHE « XUMUS» TPOBOAUTCS B (HOPME YCTHOTO
ONpoca WIK TECTUPOBAHUS U PELICHUS TPAKTUYECKHUX 3a]1a4.

CryaeHThl JOMYCKAIOTCS K CAade »HK3aMeHa TMpU BBINOJHEHWHU BCEX BUOB
CaMOCTOSITEJIbHOM paboOThl, MPAKTUYECKUX PadOT, MPEeTyCMOTPEHHBIX paboyeil mporpaMMon
y4eOHON AUCIUIUIUHBI « XUMUSD).

PesynbTaThl 2K3aMeHa MPOMEKYTOUHOM aTTecTalid MO0 Yy4eOHOM JUCIUIUIMHE
OTpa)karoTcs B DK3aMEeHalMOHHOM (3aueTHOi ) BegomoctH (I[Ipmnokenue 1).
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2.1. TunoBble 3a1aHUA B TECTOBOI Gopme 11l OEHKH 3HAHUI

n/m | Bonpocsr OTBeTHI
1 | Xumudeckuit 2JIEMEHT - 3TO a) BUJI aTOMOB C OJTMHAKOBBIM 3apPsJIOM
Apa;

0) 2JIEKTpOHEUTpATIbHAS YaCTHUIIA,
COCTOSIIIAS U3 MOJIOKUTEITHHO
3apsHKCHHOTO aTOMHOTO SI/Ipa |
OTPHIIATEIHHO 3aPsHKEHHBIX 3JICKTPOHOB,;
B) OTPHIIATEIHLHO 3apsHKEHHBINA HOH;

T') IOJIOKUTEIHHO 3apsHKCHHBIN HOH.

2 | Aapo aToma COCTOUT U3 YACTHII: a) HEUTPOHOB U JIEKTPOHOB
0) MIPOTOHOB U HEUTPOHOB
B) POTOHOB U JICKTPOHOB
I') HEUTPOHOB
3 | DaexTponnas Gopmyia BHemIHero | a)3S
AJIEKTPOHHOTO CJIOS MarHus 0)3S 2p7
B) 3S “p
r) 352
4 | IlepuoAM4YHOCTH B U3BMEHEHUU a) MepUOANYECKOT0 MOBTOPEHUS YHCIIa
CBOMCTB XMMHUYECKHUX JIEMEHTOB | 3JICKTPOHOB Ha BHEIIIHEM YPOBHE B
SBIISICTCS PE3YIbTaTOM aToMe;
0) Bo3pacTaHus 3apsja sapa;
B) BO3pacTaHUs YMCIIa 3JICKTPOHOB Ha
BHEIITHEM YPOBHE;
') BO3paCTaHMsI 3apsiia sjapa U 9uciia
AJICKTPOHOB HA BHEIITHEM YPOBHE
5 Jli1st coneii 1 OCHOBHBIX OKCHJIOB a) MOHHAs
XapakTepeH BUJ XUMUYECKON 0) KOBaJICHTHAsI HETIOJISIpHAs
CBSI3U B) METaJUTNYECKas
') KOBJICHTHAsI MOJISIpHAs
6 | AmtorponHbie MOAUpUKAIIIY - a) O, u O;
3TO 6) 02 n SOZ
B) 02 n SO3
F) 02 u C02
7 | Peakuus, ypaBHEHHE KOTOPOH a) COeIMHEHUS
Zn +2 HCI = ZnCl, +H,1 0) pa3noKeHHs
OTHOCHUTCS K PEAKIIHSIM: B) 3aMEIICHUS
r) oOMeHa
8 | UcturHBIC PaCTBOPHI UMEIOT a) meHee 1 HM
pa3Mepbl TUCIEPCHBIX YaCTHII 6) ot 1 1o 100 HM
B) 60siee100 HM
r) paBHo 100 HM
9 | Kucinotel umeroT hopmyiy a) CO,
6) H,CO;
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B) KzCOg
r) NaOH
10 | O6BEM raza Bogopoa, a) 22,4 1
oOpa3yromerocst mpu 0) 11;2 m;
B3aUMOJCHCTBUU IIMHKA MaCcCOMU B)1,12 m;
6,5 TpaMMOB C XJIOPOBOAOPOAHOW | T) 2,24 1.
KHCIJIOTOM 10 YPABHEHUIO PEAKIIUU
Zn +2 HCI = Zn Cl; +H,?1
COCTAaBJISIET:
11 | AmdorepHbie coequHEHUS — 3TO a) KUCIIOTaMU;
COEMHEHUS, KOTOPHIC B 0) OCHOBaHUSIMU;
3aBUCUMOCTH OT YCJIOBHH, B) KHCIIOTaMH | IIEJI0YaMU;
B3aMMOJICUCTBYIOT C BEIIECTBAMH | T') MPOCTHIMH BEIIECTBAMHU
12 | CepHast KUCIOTa U THIPOOKCHT a) HERJIEKTPOJIUTHI
HaTpus NPUMEHSIOTCS B 0) cabble AIEKTPOTUTHI
aKKyMYJISITOPHBIX OaTapesix, Tak B) CHUJIBHBIC BJIEKTPOJIUTHI
KaK OHH: I') CpEAHHUE DIIEKTPOIUTHI
13 | IIlpumeHeHne METaIOB B a) TBEPAOCTH
KaueCTBE MPOBOJIHUKOB OCHOBAHO | 0) 3JIEKTPOIPOBOJHOCTb
Ha CBOMCTBax B) IJIACTUYHOCTH
I') TEIJIONPOBOAHOCTh
14 | CxopocTh XMMUYECKOUN peakIuu A) yBeIMYE€HHH KOHILIEHTpALUU
TOPEHHUS CEPBI B KUCIIOPO/IE KHCIIOpoJa
YMEHBIIIAETCS TIPH b) noBeIIeHNN TeMIiepaTypbl
B) nmonmxeHun Temmneparypbl
') yBenM4eHnH KOHIICHTPALIUUA OKCUIA
cepsl (4)
Bapuant 2
No | Bonpocsl OTtBeTHI
1/
1 | DneMeHT aJIOMHMHME - 3TO A) Metain
b) nepexonnslii
B) nemerann
I') nunepTHBIA
2 | ATOM COCTOMUT U3 YaCTHII: a) HEUTPOHOB M AJIIEKTPOHOB
0) MPOTOHOB ¥ HEUTPOHOB
B) IPOTOHOB U 3JIEKTPOHOB
I') U3 MOJOKUTEIBHO 3aPsHKEHHOTO
aTOMHOTO fJIpa U OTPULIATEITHHO
3apSKEHHBIX 3JIEKTPOHOB
3 | DnekTpoHHas hopMyJia BHEITHETO a)3S’
AJIEKTPOHHOTO CJIOSl HATPUs 6)3S p°
B) 3S p°
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r) 3S°

4 | B riaBHbBIX NOArPYyIIax C A) ociabeBarorT.
YBEJIMYECHHUEM 3apsija sjapa b) He u3menstorcs;
METAJUINYECKUE CBOMCTBA B) ycunuBatorces;
I') U3BMEHSI0TCSI NEPUOTUYECKHU.
5 | I[IpocThie BemiecTBa, 00pa3oBaHHbIC A) KOBaJIGHTHAs HETOJISIpHAS
HEMETaJUIaMH, UMEIOT CBSI3b b) koBasieHTHas nonsipHast
B) Metamiuueckas
I') nonnas
6 | AmnorpomHbie MOAU(PUKALIUH - 3TO a) rpaguT U aIMas
0) rpadur u cepa
B) rpadut u ochop
r) rpa@uT U KpeMHUI
7 | Peakuus, ypaBHEHHE KOTOPOM a) COeIMHEHUS
2Fe(OH)3; = Fe,03 +3H,0 - Q 0) pa3noxKeHHsI
OTHOCHUTCS K PEaKIIHIM: B) 3aMEIICHUS
r) oOMeHa
8 | CycneH3uu UMEIOT pa3Mephl a) MmeHee 1 HM
JACTIEPCHBIX YaCTHII 0) ot 1 1o 100 uMm
B) 601eel00 am
r) paBHo 100 HM
9 KucnoTHblil OKCU YTJIEKUCIIBIN Ta3 a) CO,
UMEIOT PopMyITy 0) H,CO4
B) K2C03
r) NaOH
10 | OtHOCcuTeNBHAS MOJIEKY sipHast Macca | A) 123;
Boabsl H,O cocraBiser: b) 46;
B) 18;
I") 44
11 | Ca He B3aUMOJICUCTBYET C a) CuCl,
BEILIECTBAMU: 0) HCI
B)NaCl
F) Hzo
12 | Cokpaménnomy nonnomy ypasaenuto | A) Ca(OH), + H,SO,= CaS0O,]
OH_+H+: Hzo +2H20
COOTBETCTBYET MOJIEKYJISIPHOE b) CaCO; = CaO + CO,?1
B) Ca(OH)z +2HCI = CaCIZ + 2H,0
F) 2F€(OH)3 = Fe,0O; +3H,0
13 | CxuxeHHbIN Ta3 U KUJIKHE A) MOIOLIUX PacTBOPOB;
YTIEBOIOPOABI IPUMEHSIOTCS B b) nns oxnaxxaeHus paanaTopos;
00CITy>KUBaHUU aBTOMOOUJIS B B) snekTponauTos;
KauecTBe: ') roprouero
14 | PaBHOBeCHE XUMUYECKOUN peaKIuu A) NpUMEHEHUHU KaTalau3aTopa

~ NO+0,2NO,-Q

b) yBenuuennu naBieHus
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byner cMmemarscs B CTOPOHY B) ymeHbp11eHUN AaBlIeHUS
NPOAYKTa PEaKIuH MpU ') noBbIlIIeHNH TEMIIEPATYPHI
15 | Texuuueckoe xeae30 MoTydaroT A) BiexTponu3 coiei
METO/I0M b) BoccTaHOBIEHHE KOKCOM U
OKCHUJIOM YTJIEPOJIa U3 JKENE3HBIX Py
B) ruapomeramtyprus
I') amomoTepmus
Bapuanr 3
No Bomnpocsr OTtBeThI
n/m
1 MerTaibl - 3TO 3JIEMEHTHI, ATOMbI a) 1 — 2 anexTpoHa, JIErko OTAA0T UX;
KOTOPBIX HAa BHELTHEM YPOBHE 0) Oomb1Ie 2 3JEKTPOHOB, IPUHUMAIOT
UMEIOT ux;
B) 8 2JIEKTPOHOB;
r) 2 — 3 35IeKTpoHa U 00pa3yIoT
amM(pOTEepHbIE COETUHEHUS
2 3apsia sapa OnpenenseTcs A) TOpAIKOBBIM HOMEPOM 3JIEMEHTA
b) aromHOI1 MOJIeKYyIIpHON Maccoit
aJIeMeHTa
B) xonuuecTBOM HEUTPOHOB
I') HomepoMm neprosaa, B KOTOPOM
PAacIOJIOKEH JIEMEHT
3 VYkaxuTe 2JIeMEeHT ¢ JIeKTpoHHON | a) hochop
koupurypanmeii 1s” 2s° 2p° 3s° 3p° | 6) xi0p
B) Opom
') ATFOMUHUI
4 B manbix nepuonax ¢ ypenuueHueM | A) ocliabeBaroT.
3apsaa aapa METAITMNYECKUE b) He m3menstores;
CBOKCTBA B) ycunuarorces;
I') U3BMEHSI0TCSI TEPUOTUYECKHU.
3) XHUMHUYECKast CBA3b B MOJIEKYJIax A) noHHAas M KOBaJEHTHAs
HUTpaTa HATPHUS U XJIOpa HETOJISIpHAS
COOTBETCTBEHHO! b) nonnas u xoBaneHTHas OJIApHAs
B) Merannnueckas u KoBaJeHTHas
HoJIApHAas
I') MmeTamnueckas U KOBaJEHTHas
HEMOoJIsIpHAs
6 AnoTporiHbie MOAU(UKALIUY - 3TO | ) KHUCJIOPO U 030H
0) KUCTIOPOJ M YTIEKUCIIBINA ra3
B) KUCIIOPOJ U BOJOPOJ
') KUCJIOPOJI U 30T
7 Ca(OH), + H,SO,= CaS0,| +2H,0 | a) coequHeHus
+Q 0) pa3noxKeHus
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B) 3aMEIIICHUS
r) oOMeHa
8 Komonnasie pacTBOpBI UMEIOT a) meHee 1 HM
pa3sMepbl JUCIEPCHBIX YaCTHII 0) ot 1 no 100 um
B) 6071eel100 am
r) paBHo 100 HM
9 OcHoBanue umeer Gopmyiy a) CO;
0) H, CO4
B) K2C03
r) NaOH
10 Coxpamrennoe nonHoe ypasuenue | A) Ca(OH), + H,SO,= CaSO,]
peaKLMK HEUTpATU3auu MEXIY +2H,0 +Q
THAPOOKCHUIOM KaJbIUSI U CEPHOMN b) Ca*" + 20H +2H" +SO42' =
KHCJIIOTOH - 3TO CaS0,| +2H,0+Q
B) Ca®* + 20H +2H" +2CI' =
Ca*" +2Cl " + 2H,0+Q
I') OH +H"=H,0+Q
11 Kucnotsl B3auMoAeiCTBYIOT C a) KUCJIOTaMH;
BEILIECTBAMU: 0) OCHOBaHUSIMU;
B) KHMCIIOTaMH H IEJI0YaMU;
') HEMeTaulaMu
12 OTHOCHUTENBHAS. MOJIEKYJISIpHAS A) 123; b) 44; B) 18; I') 46.
Macca yrieKHclioro rasa
CO, cocTaBiger:
13 PactBOp conu kapOoHata HaTpus A) 151a MOWKH JIBUTATENsS] aBTOMOOMIIS
Na,CO3; npuMeHsIoT: b) nnst 3anuBKH B paguaTop
B) nns 3apsiaku akkymynsitopa
I') kaK TOIIMBO
14 YKaxuTe yCIOBUS, TPU KOTOPBIX A) NOHM>KEHHE TeMITepaTyphl
paBHOBECHE CMEIIIACTCs B CTOPOHY | b) moHmkeHue naBieHus
00pa3oBaHMs aMMHUaKa B) ymeHbIICHNE KOHIIEHTPAITNH
Ny + 3H,2NH; + 92 kJTx HMCXOJIHBIX BEIICCTB
I') oTka3 ot karaim3aropa
15. | CnonaBsl kelne3a: 4YyT'yH U CTalb A) anekTponu3 coen
MOJIY4YaroT METOJ0M b) BoccTaHOBNIEHHE KOKCOM U
OKCHJIOM YTJIepOJa U3 KEJIE3HBIX Pyl
B) runpomeramnyprus
I') amomoTepmust
Bapuant 4
No i/m | Borrpochl OTBeTHI
1 B nacrosmiee Bpemsi OTKpBITO A)63b)100B)110I") 113
o0111ee KOJIMYECTBO AIEMEHTOB
2 YucIi0 SHEPreTUYeCKUX YPoBHEH B | A) HOMEPOM MOATPYIIIbI, B
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ATOMC OIIPCACIIACTCA

KOTOpPOW HAXOJUTCS 3JIEMEHT
b) Homepowm nepuoaa

B) nopsiakoBeiM HOMEpOM

I") atTomMHOI MOJIEKYJIIPHOW MacCo

3 DnexktpoHHast GopMysia BHEITHETO a)3S*
ANEKTPOHHOTIO CIIOS yTiiepoaa 6)4S *p°
B) 2S “p
r) 352
4 C yBenuueHHeM 3apsjia sjipa B A) ocrabeBaror.
TJIaBHBIX TIOJICPYIITIAX b) He uzmenstorcs;
HEMETAJUINYECKUE CBOMCTBA B) ycunuBarorces;
I') U3MEHSI0TCSI TEPUOIUYECKHU.
5 HNonnas cBsA3b XxapakTepHa A)HCIB) NaCIB)H, I') C
6 [TpuunHbBI aJUIOTPOIUA yIiIepoa A) pa3zHO€ KOJIMYECTBO aTOMOB
b) pasHblie kpucTammyeckue
pEETKU
B) paznuuus B cBoiicTBax
I") paznuynas TBEPAOCTH
7 Ny + 3H,2NH; + 92 kJIx a) HeoOpaTHMast
0) oOpaTumast
B) KaTaJIUTHYECKAs
') HEKATATUTHYECKasI
8 OMyJNbCUH 3TO IPYyOOAUCTIEPCHBIE a) meHee 1 HM
CHUCTEMBI C Pa3MEPOM YaCTHIL 6) ot 1 10 100 H™M
B) 60s1ee100 HM
r) paBHo 100 HM
9 AMdoTepHbI€ THAPOKCHUIIBI ITO a) CO,
0) H,CO4
B) K2C03
r) AI(OH);3
10 Macca okcua KajabIys, A)2,8r;b)561;B)28T1; 1) 5,6T.
00pa3yroIIerocs Mpu pa3aoKeHUN
KapOoHaTa KanbIus maccoit 50 r?
CaCO; = CaO + CO,?
11 OKHUCIUTENBHO — A) Ca(OH), + H,SO, = CaS0O,]
BOCCTAHOBHUTEJIbHBIC PEAKIIUU +2H,0 +Q
b) CaCO; = CaO + CO,1
B) Ca(OH)Q +2HCI = CaCIZ +
2H,0
F) C2H4 + H20 = C2H5 OH
12 Cpena kucnasi B pacTBope A) NaOH
b) HCI
B) NaCl
I") NaNO;

20




13 Mertain — OCHOBa YE€pPHBIX CIUIABOB | A) Mellb
b) 305010
B) xeneso
I") marauit
14 CKoOpOoCTh XUMUYECKON PEAKIINU A) yBETMUEHUH KOHIEHTPALUU
TOpPEHUs CEPhl B KUCIOPOJIE KHCIIOpoa
2S + 30, = 2503 b) noBblillieHnn TemMnepaTyphl
YMEHBIIAeTCs IPU B) nonmxenuu temneparypsl
I') yBenn4eHnH KOHIICHTpALUU
oKkcujia cephl (4)
15 [IpupoaHBIM CBIPBEM JJIs1 A) U3BECTHSIK
MIPOMBIIICHHOTO TIPOU3BOJICTBA b) kucnopon
HeraméHoi u3BecTu (OKCHIa B) runpoxcun kanbius
KQJIBLIMS) CITYXKUT I') cynbdar xanpius
Bapuanr 5
No i/m | Bormpochl OTBETHI
1 BoceMyto rpynny riaBHyro A) MeTasuibl
MOArpyIITy 00pa3yroT 3JE€MEHTHI b) Hemeranmisl
B) nepexonnsie
') unepTHbBIE
2 N30TOMBI 371IEMEHTOB UMEIOT A) 0OIMHAKOBOE YUCJIO HEUTPOHOB
b) onqunakoBOE MaccoBO€ YUCIIO
B) pasHoe unciio HeMTpoHOB
") pazHOE YKCII0 MPOTOHOB
3 OnektpoHHast GopMysia BHEITHETO a)3S*
AJICKTPOHHOTO CJI0s1 OpoMa 6)4S *p°
B) 3S *p°
r) 3S?
4 B nepuopax ¢ yBenuueHnuem 3apsina | A) ociaabeBaror.
SIpa HEMETAJUIMYECKUE CBOMCTBA b) He uzmenstores;
B) ycunuBatorcs;
") U3MEHSI0TCSI NEPUOTUYECKHU.
3) JIns MeTarioB XapakTepeH B A) noHHas
XUMHUYECKOU CBSI3U b) koBaneHTHast HEMOJIApHAs
B) KOBaJICHTHAs MOJSIpHAs
') METaJUIMYeCKas
6 SIBneHME CyIIECTBOBAHUS A) agcopbuus
HECKOJIbKHUX BEILECTB , b) uzomepus
00pa30BaHHBIX OJJHUM 3JIEMEHTOM, | B) romonorus
Ha3bIBACTCS ') usomepus
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7 Peaxmus coenuaenusi, oOpatumasl, Karann.
AK30TEpMUYECKasl, KaTAIUTHIECKas T AN, + 3H,2NH; + Q
b) CaCO; = CaO + CO,1-Q
B) 2F€(OH)3 = Fe,03 +3H,0 - Q
F) Zn +2 HCI = ZnC|2 +H2T + Q
8 CwMor - 3To IucriepcHasi CUCTeEMa, A) Ipy cOYeTaHUU TBLIEBBIX
oOpasyroiasics B armocepe YacTHI] ¥ Kaneilb TYMaHa;
b) npu pacTBOopeHun TBEPABIX
4acTHI] B BOJIE;
B) npu nepememuBaHuu Macen B
BOJIC;
I') npu nepeMemIMBaHUU TBEPIABIX
YacTHI] MEXy COO0M
9 Comb - 310 a) CO,
0) H,CO4
B) K2C03
r) AI(OH);
10 Macca okcua KaiabIus, A)2,8r;b)561;B)28 ;1) 5,6T.
oOpa3yrolerocs mpu pa3ioKeHun
KapOOHaTa KaJibIHs Maccou S5 r?
CaCO; = CaO + CO,1
11 [[[€noun B3aUMOICUCTBYIO C a) KUCJIOTaMU;
BEILIECTBAMHU 0) OCHOBaHUSIMU;
B) KMCJIOTaMU U IIEJI0YaMU;
') METAJUIAMU
12 HeanekTponuTsl - 310 A) xyopu HaTpUs
b) cepnas kucnora
B) ruapokcun natpus
") 6ensun
13 CmiaBbl B aBBTOMOOMIIECTPOCHUH A) muH
OPUMEHSIOT JJIs1 IPOU3BOJICTBA b) 1000BbIX cTEKON
B) neraneii nBurarens
I') ynuiotHuTenei
14 [Ipu yBenMyeHNN KOHIIEHTPALUU A) 1,5 paza
okcua azota(2) B 3 pa3a ckopocth | b) 3 paza
peaKunu B) 6 pa3
2NO + O, = 2NO;, I 9 pa3
YBEIIUYUTCS B
15 [Ilenoynble METAITBI U TAJIOTECHBI A) BrexTponu3

IMoJIy4aroT METOJJ0M

b) BoccTaHOBIIEHHE KOKCOM
B) rugpomeranmyprus
I') anmromoTepmus
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OT1BeTHhI

TectoBoe | Bapuant Ne | Bapuant BapuanTt Bapuant | Bapuant Ne

3aJlaHNe 1 Ne 2 Ne 3 Ne 4 5
1 a 0 a r r
2 0 r a 0 B
3 r a 0 B 0
4 a B a B B
5 a a a a r
6 a a a 0 r
7 B 0 r 0 0
8 a B 0 B a
9 0 a r r 0
10 r B 0 B a
11 B r 0 0 a
12 B B r 0 r
13 0 r a B B
14 0 r a 0 B
15 r r 0 a r

2.2. 3ajaHus 1Jis1 BbITIOJTHEHUSI PAKTHYECKUX padoT
IIpakTH4yeckue 3a1aHus
Tema 1.1. OcHOBHBIE TOHATHS ¥ 3aKOHbI XUMHH.
Paccuuraiite MmaccoByto oo (%) /it mepBOTro JeMEHTa B BEIIECTRE:

| dopmyJia BEIIECTBA: |
| CO2, H2S; |
| NH3, H3PO4; |
| CH4, H20; |
| Na2S04, Na2S: |

|

|

| NO3, HBr;

| K2Si03 ,Ca(OH)2

Pemute 3agaun.

1.Paccuuraiite, kKakoe KOJMYECTBO(N) YTIAEKHUCIOrO ra3a MOJIyYUTCS MPU CrOpaHuu Or yris
(©).

2.CKOJIbKO JIMTPOB BOJIOPO/Ia (H.y.) CrOpesio, eciau o0pa3oBaioch 72 T BOJAbI?

3.Kakoe KOJMYeCcTBO BeIIECTBAa BOJOPOJa BBIACIUTCS MNPU B3aUMOJCHUCTBUU MarHusi C
COJISTHOM KHUCIIOTOM Maccoi 146 r?

4.Kakoii 00beM Kucioposa (H.y.) Hy>eH ISl CKUTaHus cepbl Maccol 6,4 T 1o SO2.

5.Kakas macca runpokcuaa Hatpus moTpeOyercst s mpeBpamieHus cyibdara memu (11)
Maccoit 16 r B runpokcun meau (11)?

6.I'mapokcu amoMuHMs Maccoi 7,8 © pacTBOpUIIM B coisiHOM kuciore. Kakas macca conu
npu 3ToM 00pa3zoBaiach

7.KakoBa macca HuTpata Memau, oOpasyromierocs mnpu B3aumozeicTBuu oxcuma memu(ll)
Maccoi 4r ¢ a30THOU KUCIIOTOM?
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8.Kakoe komnmyecTBO BemiecTBa (n) BOAbI MOKHO TMOJYYWUTb, €CIIM CXE€Yb 3 MOJb rasa
BOZIOpO/JIA.

9.Kakoii 00bem kuciopoja (H.y.) notpedyeTcst s cxuranus 2,4r Maraus’?

10.CkobK0 TUTPOB BOAOPOAA (H.y.)MOKHO MOTYYHUTh NP AEUCTBUU U30BITKA pa30aBICHHON
CEpHOI KUCIIOTHI HA IUHK Maccou 24r?

11.Xmopua Hatpus pearupyer ¢ 17 r nHutparta cepebOpa. Haittu maccy oOpazoBaBiierocs
ocaJika.

12.Beruncinure Maccy ocajka, IOJY4€HHOrO JCWCTBHEM pacTBOpa, COJEpIKaIEro &r
TUIPOKCHAA HATpUs ¢ pacTBopoM cyiabdara meau(ll).

Tema 1.2. llepuoanyeckuii 3axkoH u Ilepuoanyeckasi cucTeMa XUMHYECKHUX 3JI€MEHTOB
.. MenaesieeBa 4 CTpOCHHE aTOMA.

[Tonb3ysich mepuoanyeckor TabmuieH, qaiTe XapakTePUCTUKY XUMHYECKUM DJIEMEHTaM I10
TUIaHy:

1.Ha3zBaHue XuMHUUYECKOTO AJIEMEHTA.

2. XUMUYECKU 3HAaK, OTHOCHUTENIbHAs aToOMHas Macca (Ar) XMMHYECKOTO 3JIEMEHTA.
3.11opsAIKOBBIM HOMEP XUMHUYECKOTO 3JIEMEHTA.

4. Homep nepuoja (6ombIoi 4-7 wim Manblit 1-3).

5.Homep rpynmsl, noArpytia (riaBHas «A» uiau noobouHas «by).

6.CocTaB aToMa: YHCIIO MIEKTPOHOB, YHCIIO IIPOTOHOB, YHACIIO HEUTPOHOB.

7. Bun snemenra (S, p, d, f).

8.CxeMa cTpoeHus aroma (pacnpeesaeHre AIEKTPOHOB 110 SHEPTOYPOBHSM), 3aBEPIIEHHOCTD
BHEIIIHETO YPOBHSI.

9.25eKkTpoHHas 1 ANEKTPOHHO-Tpaduueckast popMyIibl CTPOSHHUS aToOMa.

10.Metann uinm HeMeTan

11.Boicmuii okcu (TOJIBKO IS S, P).

12.JIeryuee BOZOPOAHOE COEAUHECHHKE (TOIBKO IJIA S, P).

| Ha3zpanne XMMHUUYECKOTO AJIEMEHTA:

| cepa, ATFOMAHNM;

| pocdop, kanmit;

| IIUHK, Oapwii;

| KaJabIIUH, MEb;

|
|
|
| HATPHI, )KEJE30; |
|
|
| MAarHui, KUCJI0POJ |

Tema 1.3. CTpoeHue BeliecTBa.
OnpeneneHue TUIIOB XUMUYECKOM CBA3U y BELIECTB.

| dopmMmyia BelecTsa: |
| Fe203,N2,NaBr,SO2,NH4Cl,Bal2, AsH3,K20,F2 |
| PCI3,HF,Mn203,CI2,P12,C02,H2S, PbCl4,Fe2S3,Br2 |
|
|
|

| KOH,Br2,Zn0,AIBr3,H20,CuCl,HBr,C02,Cr203,12
| Br2,NaOH,Cu20,AI2S3,NH3,Si02,MgBr2,CrO, 12
| MgClI2, H2, CO2, Nal2, HF, Al, ZnO, Fe, Br2
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Ca3N2, 02, SO3, HBr, AI2S3, CuSn(cmnas),
Mn203,CI2, PI2

Pacnpezxenmb BCIICCTBA B Ta6JII/IHy I10 THUITY XUMHUYECKOM CBSI3U.

HNonnasn || KoasnenTHas | KosajenTnas | Merajuimueckas
CBA3b NoJIsIpHast HeloJIsIpHast

Pemure 3agaun.

1.Kakoit 06beM (H.y.) YIJIIEKHCIIOr0 Ta3a MOKHO TOJYYHUTh IIPU TEPMUUECKOM Pa3JIOKESHUH
200 r uzBectHska CaCO3, conepxaiero 20% npumeceit?

2.50 r a3ora, comepxkamero 5% mnpumeceld, pearupyer ¢ BogopoJoM. Paccuurtaiite Maccy
noy4yeHHoro ammuaka NH3.

3.Kakasa macca CaO obpasyercsa npu ooxure 400 kr uzBectHsika CaCO3, cogepxkauiero 6%
npuMeceun?

4 Kaxoit 00bém (J1) okcuna yriepoaa (IV) (1.y.) momyuutcs npu ooxure 500 T u3BeCTHsKA
CaCO3, conepaxamiero 8% MpUMECEH.

5.0mnpenenure KONMMYECTBO BemiecTBa (Moiib) okcuiaa yriepoaa (IV), KoTopbsle MOMKHO
noxy4uuTh npu pasnoxenun 350 r uzBectHsaka CaCO3, cogepsxkariero 5% npumeceit (H.y.).
6.0mnpenenure KOIMUECTBO BemiecTBa (Moiib) okcuipa yriepoaa (IV), KoTopbie MOXKHO
noy4yuTh npu pasnoxenun 350 r uzBectHska CaCO3, conepxariero 5% npumeceit (H.y.).

Tema 1.4. Boga. PacTBopbl. DJIeKTPOJIMTHYECKAS JUCCOUAIUSA.

Pemure 3apaumn.

1.Mmeetrcs pacTBop xsopuaa Hatpus Maccor 250 r, B KoTopoM conaepxutcs 50 T xyopuaa
HaTpusl. BeiuncnuTe MaccoBYIO 0O COJIM B 3TOM PacTBOPE.

2.Nmeerca 30%-HbIA pacTBOpP A30THOM KHUCJIOTBHL. BBIUKMCINTE MacCy KHCIOTBHI,
conepxaieiics B 200 T Takoro pactBopa.

3.CKOJBKO TpaMMOB THAPOKCUIA HaTpus conepxkutcs B 150 r pacTBopa ¢ MaccoBOM A0Jiei
TUAPOKCUA HATPUA B HEM 6%7

4.Caxap maccoit 90 r pactBoprwin B 500 r Boabl. Beruuciure MaccoByr AOJIIO caxapa B
MOJIYYMBILIEMCSI PACTBOPE.

5.KakoBa macca cepHoi KUCHOTHI, coaepkaieiics B 200 r 7%-Horo ee pacTBopa.

6.Kakass macca jysi npurotoBieHusi 5%-Horo pactBopa xjopuja HaTpusi mMaccor 120 T
noTpedyeTcs COJH.

7.HanumuTe ypaBHEHHS IUCCOLMALIMN CIETYIOUIUX IEKTPOJIUTOB:

1) H3PO4; NH40H; 2) CaCl2; Al2(S0O4)3;

3) Zn(OH)2; MgCl2; 4) Cr(OH)3; CuSO4;

5) Fe(OH)3; MgSO4; 6) H2SO4; Fe(OH)2

8. Honumure ypaBHEHUs peaKkIuii, COCTaBbTE K HUM MOHHBIC YPABHEHUS:

1) CaCO3+HCl— KOH+H2S04— ;

2)Al(OH)3+KOH— CaCl2+Na3P04— ;

3)Na2SiO3+HCl— H2SiO3+NaOH— ;

4) CuSO4+NaOH— Cu(OH)2+H2S04— ;

5) FePO4+HCl— HCI+Ba(OH)2— ;

6) Al12(SO4)3+NaOH— AI(OH)3+HCl—
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Tema 1.5. Kinaccupukanusi HeOpraHu4eCKMX CoOeIHHEHU M UX CBOMCTBA.

Pemmre 3amaun.

Bapuant Nel

1. Kakue coenuHeHusi Ha3biBatoTCa okcujamu? Kakue u3 mpuBeneHHbIX OokcusioB Fe203,
CrO3, NO2, P205, MnO, MnO2 sBnstoTcst KHCIOTHRIMEU? Hamuimure ypaBHEHUS peaxIuit
B3aUMO/ICHCTBUS KUCIOTHBIX OKCHJIOB CO II€JI0YaMHU.

2. Hanmmmre ypaBHEHUs peakiui, ¢ MOMOLIBIO KOTOPBIX MOYKHO OCYIIECTBUTH CIEAYIOIINE
MIPEBPAILCHUS:

Fe—Fe203+HCl —»?—Fe(OH)3—Fe2(S04)3.

3. Hamummre ypaBHEHMS peakUWid B3aWMOJCHUCTBUS THAPOKCHAA KalblUsi C CEPHOU
KHUCIIOTOM, MPHUBOSAIIMX K OOpa30oBaHUIO CpeHEH, KUCIONM W OCHOBHOW coiedl. HazoBute
MOJTyYEHHBIE COJIH.

4.Kakoii 00beM ra3za (H.y.) BBIIEIUTCS, €ClIM K pacTBOpy kapOoHarta HaTpus, npuwinuth 400 T
a30THOM KUCJIOTBEI C MacCOBOM aoJyieil KUCIOTHI 20%?

Bapuant Ne2

1. Kakue BemiecTBa Ha3bIBalOTCS OCHOBaHMsMU? Hamummre (QopMyiabl THAPOKCUIOB,
KOTOpBIE COOTBETCTBYIOT okcuaam: MgO, Fe203, CrO, Mn203, SnO. Hanumure ypaBHeHUs
pEaKLMI B3aUMOJICCTBUS UX C KUCIIOTAMM.

2. Hanummre ypaBHEHUS peakuyil, C MOMOIIBIO KOTOPBIX MOXHO OCYIIECTBUTH CJICIYIOIIHE
MpeBpaIlCHUS:

Al—AI1203 +H2S04—?—AIl(OH)3 +NaOH—?—AICI3.

3. C KaKuMH U3 NIEPEYUCIIECHHBIX BEIIECTB MOKET B3aUMOJICCTBOBATh THIPOKCH/T KAJIbIIUS:
a) okcun maraus, 6) okcun yriepoaa (IV), B) cynedar meau(Il), r) pocdopuas kucnora, 1)
rUApOCyIb(hAaT KaJIbIIKs, €) THAPOKAPOOHAT MarHusl.

Hanumure ypaBHeHUsI COOTBETCTBYIOIINX PEAKLIHUM.

4.0npenenute Maccy ocajka, KoTopasi oopasyercs npu cnuBanuu 15 r 5%-Horo pacTBopa
xJjopuaa 6apusi ¢ pacTBOpPOM cyiib(aTa Oapusi.

Bapuant Ne3

1. Kakue BemiecTBa Ha3bIBalOTCS cojsiMu? Kakue HOBBIE COJM MOXKHO TOJYYUTh MpU
B3aMMOJICHCTBUU HUXKE NpuBeaeHHBIX coneit: CuS0O4; AgNO3; K3P0O4; BaCl2?

2. Hanumure ypaBHEHUs peakiyii, C MOMOIIBI0 KOTOPBIX MOYKHO OCYIIECTBUThH CIETYIOLINE
MpeBpaIleHUs:

Cu—CuCl2 +NaOH —?—Cu(HS04)2—?—CuO

3. YkaxuTe, ¢ KaKUMH M3 TEPEUYUCICHHBIX BEHIECTB MOXKET B3aWMOJICHCTBOBATH CEpHAas
kucioTa: a) okcun yriepona (IV); 0) xanpuwmii; B) Hutpat Oapus; r) okcun xenesa(lll); m)
TUAPOKCU]T ATFOMUHUS; €) CyJIb(aT TUIPOKCOKATBITHS.

Hanummre ypaBHEHHSI COOTBETCTBYIOLIMX PEAKIIUMN.

4.Kakas macca HUTpaTa IMHKA 0OpasyeTcs MpU B3auMMOJEHCTBUM OKcuja IuHkKa co 100 r
10%-HoT0 pacTBOpa a30THOM KUCIOTHI?

Bapuanrt Ne4

1.Kakue BemiecTBa Ha3bIBatoTCA KucioTtamu? Hanummre GopMybl CAeAyIOMUX KACIOT:

a) ¢pocdopHoii, 0) XJIOPHOH, B) XJIOPOBOIOPOIHOM, T') XPOMOBOH, /1) CEpHOH, €) OOpPHOIA.

2. Hanummre ypaBHEHUS peakluil, C TOMOUIBIO KOTOPBIX MOXHO OCYIIECTBUTH CJIEIYIOLINE
MIPEBPAILCHUS:
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Mg —-MgS0O4 + KOH —? —-(MgOH)2S04 —-MgS0O4— —MgCO3

3. Hanummre ypaBHEHMS peEaKkUMil B3aUMOJCHCTBUS THIPOKCHUAA KAJIBLHS C CEPHOMU
KHUCTIOTOM, MPHUBOIANINX K OOpa3oBaHHUIO CpPEAHEH, KHUCIOW M OCHOBHOM conu. HazoBute
MOJIyYEHHBIE COJIH.

4.Cmumu 40 r 10%-HOTO pacTBOpa CEpHOl KHUCIOTHI C PAacTBOPOM HHUTpara Oapwsl.
Paccunraiite Maccy 0Opa3zoBaBILIErocs OCaIKa.

Bapuant Ne§

1. Kakue comu Has3bpIBaloTCd OCHOBHbIMU? Hamummre ypaBHEHUs peakIUil NOJy4eHHs
BO3MOXKHBIX OCHOBHBIX COJIeil U3 ruapokcuia kenesa (1) u npeBpalieHus Ux B CpeaHION
COJIb.

2. Hannmmre ypaBHEHHs pEakLUi, C IIOMOIIBI0 KOTOPBIX MOKHO OCYIIECTBUTB CJIEIYIOLIUE
IIPEBPALLCHNUS:

CaCO3— CaO— Ca (H2P0O4)2—CaHPO4—Ca3(P0O4)2 +H2S504 —?

3. Hanummre ypaBHEHHUS peaklMil, JOKa3bIBAIOIIUX KUCIOTHBIN XapakTep okcuaoB: Se02,
S0O3, Mn207, P205, CrOs.

4 K pactBopy cynbdarta xene3a (I1) mpununu 200 r 3%-Horo pactBopa THAPOKCUAA HATPUSL.
Beruncnure maccy o0pa3oBaBIIErocst 0cajika.

Tema 1.6. XuMu4yeckue peakumu.
1.PaccraBpTe KOA(p(HULIMEHTHI B ypaBHEHUSIX PEAKIIMI U ONPENETUTE TUITbI PEAKIIHIA:
CaCl2 + Na2CO3 — CaCO3 + NaCl,
Ca+ HCl—CaCl2 + H21 ;

Fe + H20 — H271 + Fe203;

Fe + H20 — Fe304 + H2;

CaCO3— CaO + CO271;

Mg + HCl — H21 + MgCI2;

BaCl2 + Na2CO3 — CaCO3 + NacCl,
NaBr + CI2 — NaCl + Br2;
PCI3+CI2 — PCI5;

NO + 02 —NO2;

CuClI2 + NaOH — Cu(OH)2 + NaCl ;
Fe203 + H2 — Fe + H20 ;

CaCl2 + NaOH — Ca(OH)2 + NaCl;
H2 + O2 — H20;

Zn + CuCI2 — Cu + ZnCI2 ;

NH3 —N2 + H2 ;

Cu+S—CuS;

AgF + NaCl — AgCl + NaF ;

2. CocTaBbT€ YpaBHECHUSI XUMHUECKUX PEAKIMH MO OMUCAHUIO, PACCTaBbTe KOIPDUIIUCHTHI,
OTIPECIIUTE THUITBI PEaKIIUN:

1.runpoxcun xene3a (I1) pasnaraercs nmpu HarpeBanuu Ha okcun xenesa (I1) u Boxy;
2.cepHHCTas KUCIOTa B3aUMOJICHCTBYET C THAPOKCHIOM HaTpusi ¢ oOpa3oBaHHEM Cyib(uTa
HATpUS U BOJIBI,
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3.KampIuil B3aMMOJICHCTBYET C COJSTHOW KHCIIOT ¢ 00pa3oBaHHEM XJIOpWa KajbIUs W rasa
Bojopoaa (H21);

4.muTHIl pearupyer C BOJOW M TMPHU 3TOM OOpa3ylOTCs TUAPOKCHUJ JIMTUS U Ta3-BOAOPOJ
(H21);

S.xnopun xene3a(ll) B3aumonelcTByeT ¢ allfOMUHUEM C 00pa30BaHUEM XJIOpUAA aTIOMUHUS
U JKeTie3a;

6.cynb(har HATpUsA pearupyeT ¢ HUTpATOM Oapus W IpU STOM MOJIy4aeTCss HUTPAT HATpUs U
cynbdar Gapus;

7.oxcun azota (V) pearupyet ¢ BOJIOM U MOJydaeTcs a30THAsI KUCIIOTa;

8.xnopun prytu (II) paznaraercst Ha cBeTy U pH 3ToM o0pazyrorces cepedpo u xiop (Cl12);
9.okcun docdopa (V) pearupyet ¢ BoAoi u nojydaetcs pochopHas KUCI0Ta;

10. cepoBOIOpOIHAS KUCIIOTA + THAPOKCUT Oapust — cynbdu 6apus + Boja ;

11.cunukat Kanplus - OKCUJ Kaiblus + okcusl kpemuus (IV);

12.docdar kanus + cepHas kuciiora — GocdopHasi KUcioTa + cyiabdar Kaius;

13. cunukat Kajus + a30THasE KUCJI0Ta — KPEMHUEBAs KUCIIOTA + HUTPAT KaJus;

14.constHas KucnoTa + TUAPOKCU] IIMHKA — BOJAA + XJIOPH]I ITUHKA;

15.cynndur xenesa (II) — oxcun xenesa (II) + okcun cepol (IV);

16. HuTput cepedpa + 6pomu 6apust — Opomul cepedpa + HUTPUT Oapusi.

3. MeTogoM 3JeKTpOHHOro OaiiaHca mojadoeputre Kod()(PUIMEHThI, YKAXKUTE OKUCIUTENb U
BOCCTAHOBUTEJb TSI CICAYIOIINX OKHUCIUTEIHHO-BOCCTAHOBUTEIBHBIX PEAKIUH:

| YpaBHEHHE XUMUYECKON PEAKIUU: |

Cu+HNO3—Cu (NO3)2+NO+H20;
HBr+H2S04—Br2+S0O2+H20;
KCIO—KCIO3+K(l];

Na2S03—Na2S+Na2S04;
KCI+KMnO4+H2S04—CI12+KCl+MnSO4+H20;
Zn+HNO3—Zn (NO3)2+N20+H20;
Ag+HNO3—AgNO3+NO+H20;

KMnO4+H2S+
H2S04—K2S04+S+MnS0O4+H20;
HIO3+HI—I2+H20;

HCIO4+H2SO3—HCI+H2S04;
NH3+02—NO+H20;

Cu+HNO3—Cu (NO3)2+NO+H20;
KMnO4+HCl—KCI+CI2+MnCI12+H20;
H2S+HIO3—S+I12+H20;

Fe+HNO3—Fe (NO3)3+N2+H2O;
SiO2+HF—SiF4+02;
Nal+NalO3+H2S04—12+Na2S04+H20;
Mg+HNO3—Mg (NO3)2+NH4NO3+H?20;

4. Pemmre 3amauu.
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1.ITpu coegunenuu 4,2 T Kene3a ¢ Cepor BbIAEIWIACH TEIJIOTa, COOTBETCTByromas 7,15
k/[>. CocTaBbTE€ TEPMOXUMUUYECKOE YPABHEHUE ATOM PEAKLIHUH.

2. TepmoxuMHUEeCKOE YpaBHEHUE PEAKIIUU PA3JIOKEHUS U3BECTHSIKA!

CaCO3— CaO+CO2 - 157 x/Ix. Kakoe KOJIMYECTBO TEIUIOTHI 3aTpauyvBacTCs Ha
paznoxenue 20 r u3BeCTHsIKA?

3.Ilpu cxxuranuu 6,5 T [IUHKA BBIACIWIACH TEIUIOTA, cCOOTBeTCcTBYIOas 34,8 k/[k. CocTaBbTe
TEPMOXUMHUYECKOE YPABHEHUE ATOM pPEaKIIUH.

4. TepmoxuMHUECKOe ypaBHEHUE peakiuu roperust gocdopa:4P+502—2P205 +3010 x[x.
CKOJIBKO TEIJIOTHI BbIAENUTCS Mpu cropanuu 31 r pocdopa?

S5.1Ipu coenuHenun 18 T amOMHHUA C KUCIOpOoAOM Bbiaensercss 547 kK TEmaoThl.
CocTaBpTe TEPMOXUMUYECKOE YPABHEHHUE ITOW PEAKIUU.

6.Tepmoxumuueckoe ypaBHeHue peakiuu okcuaa meau (II) ¢ consHon KUCioToi:

CuO + 2HCl— CuCI2+H20 +63,6 x/Ix. Kakoe KOIW4eCTBO TEIIOTHI BBIACIUTCS IIPHU
pactBopennu 200 r okcuaa MEAU C COJITHOM KUCIOTOM?

7.10Ipu cxuranmm 6,08 r© MarHus BBIACIWIACH TEIUIOTA, COOTBETCTBYromas 152.5 k/[x.
CocTaBbTe TEPMOXUMHUYECKOE YpaBHEHUE 00pa30BaHUs OKCUA MarHusl.

8. TepMOXUMHYECKOE YPAaBHEHUE PEAKIIMU TOPEHNS ITUIICHA:

C2H4 + 302— 2C02+2H20 +1400 x/I>x. Kakoe KOJIMYECTBO TEMJIOTHI BBIACIUTCS, €CIU B
peakiuio BcTynuiao 336 11 (H.y) kuciaopojaa?

9.TepMOXMMHUYECKOE YPABHEHUE PEAKIIMN TOPEHNS STUIICHA:

C2H4 + 302— 2C02+2H20 +1400 x/[>x. Kakoe KOJIMYECTBO TEMJIOTHI BBIACIUTCS, €CIU B
peakuuio BCTynuiao 1 Moib kuciopoaa?

10.I1Ipu coenuuennn 4,2 T xene3a ¢ Cepodl BbIAEIWIACH TEIIOTa, COOTBETCTBYIOMmAs 7,15
k/[>x. CocTaBbT€ TEPMOXUMUUYECKOE YPABHEHUE ATOM pEAKIIHUH.

11. TepMoxuMuyecKoe ypaBHEHUE PEAKIINH PA3TI0KEHUS U3BECTHSIKA:

CaCO3— CaO+CO2 - 157 k/Ix. Kakoe KOJIMYECTBO TEIUIOTHl 3aTpauMBacTCs Ha
paznoxxeHnue 20 T u3BeCTHsIKA?

12.1lpu cxuranum 6,5 © LOMHKA BBIICIWIACH TEIJIOTA, COOTBEeTCTBYrOomas 34,8 kJIxk.
CocTaBpTe TEPMOXUMUYECKOE YPABHEHUE ITOU PEAKIUU.

Tema 1.7. MeTaJuibl 1 HEMETAJLIBI.

l.Hanumure ypaBHEHUsS peakiuid, C TIOMOIIbIO KOTOPHIX MOXHO OCYIIECTBUTh
IpeBpaIlCHUS:

CO2—-MgCO3—Mg (HCO3)2—-MgCO3

Al—AI1203—AICI3—Al(OH)3—AI1203

P—P205—H3P04—Na3P04—Ca3(P04)2

Zn—7ZnCl12—Zn(OH)2—Zn0O—Zn(NO3)2

Cu -»CuO—CuCl2—Cu(OH)2—CuO—Cu
N205—HNO3—Fe(NO3)2—Fe(OH)2—FeS—FeSO4

2. [TaiiTe XapakTepUCTUKY METaJUIaM M HEMETAJIJIaM TI0 IIJIaHy:

a) MoJIoKeHue XumMuieckoro anementa B [ICX0;

0) 0COOEHHOCTHU CTPOCHUS aTOMA;

B) (M3MUECKUE CBOMCTBA XMMUYECKOTO 3JIEMEHTA U UX MPUYUHBI,

I) XMMHUYECKHE CBOICTBa dJEMEHTAa M HUX MNPUYMHBI (3amucaTb YPAaBHEHHS PEaKUUid K
Ka)KJIOMY CBOWCTBY);
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1) TIOJIy4eHUE ;
¢) IpUMEHEHHUE.
Ha3zBanne meramna: || HazBanue

HEMeTaJlIa:
| KQJIbLIUI, MarHUK; || cepa, KUCI0poJ, |
| HaTpui, Oapwuii; || YIJIEPOJ, BOJOPOI; |
| Kele30, Kanmii; | asor, xJI0p; |
| ATFOMUHUH, ITUHK; || dbrop, pocdop; |
| TUTHIL, HUKEID; | 6pom, Fo; |
| Me€JIb, KEJE30; || KHCJIOPOJI, XJIOP |

Tema 2.1. OcHOBHbIe MNOHATHA OPraHU4YeCKOM XMMHUM M TeOpHUsi CTPOCHHUA
OPraHUYeCKMX COeIMHEeHMH.

1.CocTaBUTh MOJHYIO U KPATKYIO CTPYKTYpHBIE opmyssl C3HS.

2.CocraButh hopmyisl nzomepos C5H12, C6H14, C8HIS,C7H16.

3.CoctaBuTh GOpMYIIBI JBYX TOMOJIOTOB JUISI BEIIECTBA, UMEIOLIETO CTPOCHUE:

CH,~CH-CH,~CH,~CH, (CH,)).
|

CH.
4.Cpenu ciaeayrommx COeAMHEHUN HallINTE U30MEPHI:
CH,
CH.
2) CHy~CH,~CH,~CH; 6) CH,~CH—CHy; 1) CH:~C—CHy;
CH, CH,

r) CH,~CH,~CH—CH,

CH,
5. Ana BemectBa, umeromiero crpoenne: CH3 — CH (CH3) — CHS3, coctaBbre Qopmymsi
OJTHOTO U30Mepa U JABYX TOMOJIOTOB. [laiiTe onpe/ieieHne n3oMepa u roMoJiora.
6.Jlins BemectBa, wumeromero crtpoenue: CH3 — CH(CH3)- CH2- CH(CH3) -
CHS, cocraBbTe hopmyIibl OTHOTO U30MEPA U JIBYX TOMOJIOTOB.

Tema 2.2. YrieBogopoabl M UX NPUPOJAHbIC HCTOYHUKH.

3amanne 1.CocraBieHre CTPYKTYPHBIX (OPMYJT TOMOJIOTOB M HW30MEPOB OPTaHUYECKUX
BEILECTB.

1.1.Kak Ha3bpIBaIOTCS 110 CUCTEMATUYECKON HOMEHKIIATYPE CIEIYIOLIUE AIKEHBI:
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1) CH;—CH,—C=CH—CHj,4
CH,—CH;
2) CH;—CH—CH—CH,—C=CH;
b, Sh,—cH, G,
CH,
3) CH2=CH—C|3—CH2—CH3
CH,—CHj,
CH; CHs
4) CHs—é—CH=CH—(|3—CH3?
CH,—CHj CIJH2—CH3

1.2.1300pazute CTpyKTypHbIE (OPMYJBI BCEX YIVIEBOJAOPOAOB, MOJIEKYyJsipHass (opMmyna
kotopbix CSHI10. HazoBute 3T Coe AMHEHMUSL.

1.3.CocraBbTe rpaduueckue GopMyIibl aTKEHOB I n = 4.

1.4 Hanummmte cTpyKTypHBIE (DOPMYJIBI CAEAYIOMNUX ATKEHOB:

a) 3-aTrirekcen-1; 6) 3-aTun-2-MeTunokTeH-4; B) 3-mponuiarenten-1;

r) 2-MeTUI-3-IPONUTenTeH-1; ) 5,6-muMeTni-4-nponuiarenTed-2;

1.5.Kakue BUIbI MU30MEpUU XapakTepHbI Uil ankeHoB? Hamummre GopMysbl BO3ZMOXKHBIX
HM30MEPOB MeHTeHa -1.

1.6.Hanummre cTpykTypHbIe (POPMYJIbI CAEAYIOMNX ATKATUEHOB:

a) 2,3-rekcamgue; ©60) 1,3,5-rekcatpueH; B) 24-guMmerwinentraaueH-1,4; r) 2,3-
nuMmeTwioyTagaues-1,3 n) S-metunrekcanuen-1,3; e) 4-metwinokraaueH-1,4.

3amanue 2. YciaoBHe 3amady HEOOXOIMMO CIIMCHIBATh. PelreHue 3a7ad Ha HAXO0XKIEHUE
MOJIEKYISIPHOI (OPMYJIBI.

2.1.BeiBeuTe MoJieKyJsipHyI0 GOpMYyIy BellecTBa, coaepxaiiero 85,7 % yrinepona u 14,3%
BoJI0poJa. [InoTHOCTH mMapoB 1o Bogopoay paBHa 21.

2.2.0mpenenure MOJIEKYJIAPHYIO (hOPMYITy Ta3000pa3HOTO BEIIECTBA, €CJIH €T0 MNIOTHOCTh 110
BO3JIyXy paBHa 2, a MaccoBas 110 yraepoaa 82,76% u Bogopoaa 17,24%.

2.3.Haiftu MonexyasipHylo (opmyiay razoo0pa3HOro BellecTBa, cojepsxkauiero 93,75%
yriepoaa u 6,25% BoJiopoJia, eciiv III0OTHOCTh 3TOT0 BELIECTBA MO BO3AyXy paBHa 4,41.

2.4 Haiinute MONEKyIspHYIO (GOopMyITy yrieBOJOpOaa, MaccoBas J0JIA YTiepoia B KOTOPOM
coctaBiisgeT 80%, OTHOCUTEIbHAS INIOTHOCTh BEILIECTBA MO BOAOPOAY paBHa 15.

2.5.Haitaute wmonekyisipayro ¢Gopmylly ajakeHa, MaccoBas J0Js BOJOpOJa B KOTOPOM
coctasisieT 14,3%, oTHOCUTENBbHAS ITIOTHOCTH 3TOTO BELIECTBA O BOJOPOAY paBHa 21.
2.6.Haiiqute mousekymsipHyo (Gopmyiny yriaeBoaopoja, coxaepxkaiiero 82,8% yriaepoga u
17,2% Bogopona. OTHOCUTENBHAS TIOTHOCTh BEMIECTBA 1O BO3AYXY paBHa 2.

3amanne 3. CoctaBuTh  TaOMMIy B3aUMOCBSI3M  TPENENbHBIX, HEMNPEACIbHBIX U
apOMaTUYECKUX YTIEBOAOPOIOB.
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Tema 2.3 Kucsiopoaocoaep:kamue OpraHuyeckue coenHeHus.

3amanmnel. CocraBieHrWe CTPYKTYPHBIX (OPMYJT TOMOJIOTOB M HW30MEPOB OPTaHUYECKUX
BEIIICCTB.

Cpenu npuBeeHHBIX (HOPMYIT HAAUTE N30MEPHI TIEHTAHOIA-1 U OIpenenuTe BUl N30MEPHH.
JlaliTe Ha3BaHUS BCEM COCAUHCHUSIM:

B) THi — CHy — CH — CHy — THy
-I"l-'~_ Iy CH3 - CHOCH) - CHICHz) — OH
B CHy = OHy = CHOM = OH,
1.2 Hanmmmmre MoJeKymspHbIe (GOPMYJIBI W HAa3BaHHUS YETHIPEX IMEPBHYHBIX CIHPTOB C
YHUCJIOM aTOMOB YIJiepoja B MoJieKyJe 4 u OoJee.
1.3. Pactipeniente criemyromme BeIIECTBA HA TPU TPYNIbl — CIOUPTHI, albJICTHIBI,

Kap6OHOBI>IC KHCJIOTBI:

0 0
: : Z , =
CHOH, CH,~C , CH —C
: SOH I
0 0
= =
CH=CZ , CHOH, CH-CT .
: OH H
0 0
H-cZ , cH~cZ ,  CHOH.
H OH

1.4. CocraButh W Ha3Barh 1o ABa uszoMmepa coenunenus C5 H10 O2, npunajiexamiue
Pa3IUYHBIM BUIaM U30MEPHUHU.

1.5. CocraButs u Ha3BaTh 10 JaBa uszoMepa coemunenus C5 H10 O, npunapiexaniue
Pa3IMYHBIM BUIaM U30MEPHUHU.

1.6.Hanummmte cTpykTypHBbIE (DOPMYJIbI CASAYIOMNUX BEIIECTB:

a) 2,4-muMeTnI-3-3THITCKCaHab,

0) 2,2,4-TpuMeTnII-3-U30NPONUITICHTAHAIb;

B) 2,3,4-TpuMeTHI-3-3THITICHTaHI1O0-1,2;

r) 2,3,4-TpUMeTHII-3-U30NPONuiaTreKcanTpuoi-1,2 4,

n) 3,4,5,5-rerpameTuii-3,4-TUATUITENTAHOBAS] KUCIIOTA,;

e) 2,4-TuMeTUIreKceH-3-0Basi KUCIIOTa.

3ananue 2.PemeHue 3amady Ha HaXOXKACHHE MOJIEKYJISIpHOW (QopMysbl. YcloBuEe 3aaad
HEO0OXOMMO CITUCHIBATS.

2.1. B yrneBogopose maccoBas nois yriepoaa paBHa 84%. OTHocuTellbHasi MIJIOTHOCTh
MapoB yIJIEBOJOpO/Ia 1Mo BO3MyXy paBHa 3,45. Onpenenure Gopmyiy yriieBoaoposa.

2.2. MaccoBas pnoisst yriepoaa B yrieBojaoponae coctaBiser 83,33%. IlnoTHocTh mapos
yTAEBOA0PO/IA 1O Bogopoay paBHa 36. Onpenenute GopMyiry.

2.3. MaccoBass nonst yriaepoaa B yrieBojgopone coctaBisieT 85,7%. IlnotHocts mapos
YTJIEBOJIOPO/Ia 1O BO3AYyXY paBHa 1,931. Onpexnenure popmyiy.

2.4. VYraneBomopon couaepxut 16,28% Bomopoma. IInoTHOCTH 3TOro BelIecTBA IIpHU
HOpMaJIbHBIX ycinoBusX 3,839 r/n. Haitaute MosekymsipHyto (popmMyity 3TOro yrieBojopojaa.
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2.5. YrneBogopoa conepxutr 82,76% yrinepona. Macca 1 1 3toro yrieBomopona (H.y.)
coctaniseT 2,589 r. Haliqute MoJeKyIsIpHYI0 (OpMYITy 3TOTO YIIJIEBOIOPOA.

3amaHus I CaMOCTOSATEILHON PadoThI
KourpouabHas padora

Tema. OcHOBHBIC MOHATHUA U 3aKOHbI XUMUM. [lepuoanuecknii 3akon u Illepuoanyeckas
cucreMa xumMudeckux djemeHToB /(.. Menae/ieeBa u CTpoeHue aroMa.
Bapuant Nel
1./laliTe onpenesicHHE MOHATUN: XUMUYECKUN 3JIEMEHT, aTOM, MOJEKya. YemM OoTiaumdaroTcs
dbusnueckue sBIeHus ot xumuyeckux? [IpuBeaure npumepsl.
2.Chopmynupyiite 3aKkoH 00beMHBIX OTHOIIeHUN. [loaTBEepANTE 3aKOH Ha IPUMEPE PEeaAKIUU
B3aUMOJICMCTBUS BOJOPOJA C a30TOM.
3. IlpuBenute (opMynupoBky nepuoauueckoro 3akoHa J[.M.MenneneeBa. Uto cuuran
JA..MeHneneeB TJIaBHOM XapaKTepUCTHUKOM dieMeHTa.? Kak HW3MEHSI0TCS CBOWCTBa
AJIEMEHTOB B MIEPUOJAX U IpymIax?
4.JlaiiTe XapakTEpUCTUKY aTOMOB 1O Iuiany: Ne 4
5. Onpenenuth OTHOCUTEIBHYIO MOJEKYJsApHyt0 Maccy BemiecTB: Cu20, KNO3, Na2Si03,
H3PO4. JlaTh Ha3BaHKHE KAKIOMY BELIECTBY.
6.Hanucate »5ekTpoHHble GopMysbl s atoMoB anemeHToB: 14, 37, 41.K xakum
AJEKTPOHHBIM CEMENCTBAM OHH OTHOCSITCS?
Bapuant Ne2
1./laliTe omnpenereHue MOHSATUM: MOJIb, OTHOCUTEIbHAs MOJIEKYJIIpHAs Macca, MOJSPHBIN
o0beM. UeMmy paBeH MOJISIPHBIN 00BEM JIFOOOTO ra3a Mpu HOPMaJIbHBIX YCIOBUSX ?
2. Jlaiite opmMynmHpoBKYy 3akoHa ABorajapo. OmnpeaenuTe, OAMHAKOBOE JIM YHUCIO MOJCKYJI
COLEPKUTCS B
a) 10 m azota u 10 nurpax merana? 0) 10 xr azota u 10 kr meTana?
3.IIpuBenure GopMyIMPOBKY 3aKOHA COXPAHEHHUS MacChl BemecTB. [IpowmocTpupyiite ero
Ha IpUMepe peaklnu B3auMozeicTBus okcuaa meau (1) ¢ a3oTHON KUCTOTOM.
4.JlaiiTe XapakTEpUCTUKY aTOMOB 1O I1any: Ne 6
5.0npenenuTh OTHOCUTEIBHYIO MOJEKYISIpHYI0 Maccy BemiecTB: A12(S04)3, H2S04, K25,
Mg(OH)2. Jlath Ha3BaHUE KaXXKIOMY BEILIECTRBY.
6.Hanucate »anexkTpoHHble (opMynsl st atomMoB dyeMmeHToB: 17,38,41. K kakum
AJIEKTPOHHBIM CEMENCTBAM OHHU OTHOCSITCS?
Bapuant Ne3
1.[JatiTe onpeneneHue MOHATUIN . XUMHUYECKHE PEAKIIUN, XUMUYECKHE (POPMYIIbI, XHMUIECKUE
ypaBHeHUs. UTO Ha3bIBAETCS MHIACKCAMU B XUMUYECKHUX (hopmyrax?
2. Ilepeuniciute OCHOBHBIE MOJIOKEHUSI aTOMHO-MOJIEKYISIPHON TEOPUH.
3. [lo kakomy mpuU3HAKY DJIEMEHTHI MOAPA3ACISIOTCS Ha AJICKTPOHHBIE ceMmeiicTBa? Kakue
AJIEKTPOHHBIE CEMENCTBAa BaM M3BECTHBL. K KAaKWM 3JIEKTPOHHBIM CEMENCTBAM OTHOCSTCA
AJIEMEHTHI KaJIbITU, HEOH, CKaHAUH, 1IepUil?
4.JlaliTe XapakTepUCTUKY aTOMOB IO iaHy: Ne 14
5.0npenenutb OTHOCUTEIBbHYI0 MOJIEKYJsipHYI0 Maccy BemiecTB: SO3, CaCO3, H2SO03,
NH4O0H /laTh Ha3BaHHWE KOKIOMY BELIECTRY.
6.Hanucate »yekTpoHHBIE (GOpMYJbI JUIsi aTOMOB 3JeMeHToB: 7,39,56. K kakum
AIEKTPOHHBIM CEMEWCTBAM OHU OTHOCSTCA?
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Bapuant Ne4

1.[JaliTe onpeneneHre MOHITHI: aTOM, SJIEKTPOHHOE 00JIaKo, IIaBHOE KBAHTOBOE YHUCIIO. UTO
XapakTepu3yeT IIaBHOE KBaHTOBOe uucio? Kakue 3HaueHUs NpUHUMAET TJIaBHOE KBAHTOBOE
qucio?

2.IToueMy B TJIaBHBIX MOJATrPYIINAaX CBEPXY BHU3 METALUIMYHOCTh IJIEMEHTOB YBEINYMBACTCS,
a HEMETAJUIMYHOCTh yMeHbIaetcs? UTo XapakTepusyeT >JeKTpooTpuiarenbHocTh? Kak
M3MEHAETCS JJIEKTPOOTPULIATEIIBHOCTD B TJIABHBIX MOATpyInax?

3. KakoB (Qu3uyeckuii CMbICIT MOPSAKOBOIO HOMEpa XUMHYEcKoro siemeHTa? CKOIbKO
MIPOTOHOB, HEUTPOHOB U JIEKTPOHOB COJEPKUT aTOM XKene3a?

4.JlaitTe XapakTEpUCTUKY aTOMOB 1O riany: Ne 12

5.0npenenursb OTHOCHUTEJBHYIO MOJIEKYISPHYIO Maccy
semiects: PO3, Zn(OH)2, H2Si03, AICI3

JlaTh Ha3BaHUE KaKJOMY BEIIECTBY.

6.Hamucarp »snexTtpoHHble ¢opMmynsl g atomMoB 3jemeHToB: 4,16,33.. K kakum
AJIEKTPOHHBIM CEMENCTBAM OHH OTHOCSITCS?

Tema. CTpoenue BeuecTsa.

Bapuant Nel

1. Kakas cBsi3b Ha3bIBae€TCsl KOBAJICHTHOM HemnojspHou? IlpuBemure cxeMbl 00Opa3oBaHUs
CBsI3eil B MoJiekyliax OpomMoBojoposa u Opoma. Kak Ha3piBaeTcsi MeXxaHU3M OOpa3oBaHUS
CBSI3M ISl 9TUX CIy4daen?

2. JlaWiTe omnpeneneHue MOHATHIO JJIMHA CBs3W. Kak HM3MEHSETCS IJIMHA CBI3U MEXIY
aTOMaMH B MOJIEKyJax (TOPOBOAOPOA, XJIOPOBOAOPOIA, OPOMOBOAOPO/IA, HOJOBOIOPO/IA.
OObsicHUTe, UCTONIB3Yd Tpaduueckue (GOpMyINbI JJIsi STUX COCAMHEHHM W YYHUTHIBAs UX
IIOJIOKEHUE B IIEPUOIUUECKON CUCTEME.

3. Uto takoe BajneHTHOCTb? UeM OOBSCHSETCS CYIIECTBOBAHHE JJIEMEHTOB C TOCTOSHHOM
BAJICHTHOCTHIO? UTO SIBISIETCA MPUUNHOW NTEPEMEHHON BaJIEHTHOCTA MHOTHX 3JIEMEHTOB?

4. Hanumure Mexanu3Mm o0pa3oBaHus CBsi3u B Mosiekynax: SiH4, Na2S

S.YKkaxuTe THUIBI CBSI3€M W OINPEICIUTE CTEINEHU OKHUCICHHUS aTOMOB B MOJICKYyJax
cnenyromux coenqunenuii: a) H2 , HBr, Na2 SO4 ; 6) Br2 ,HI , K2SO3

Bapuant Ne2

1.Kakyro cBsa3p HaspiBaloT HOHHOW? Ilouemy oOHa ABISETCA MPENETBbHBIM CIy4aeM
KoBaJIeHTHOU cBs3u? [IpuBeanTe cxemy oOpa3oBaHUs XJIOpUIa HATPUSI.

2.JlaiiTe ompeneneHue MOHITHIO «XUMUUYecKas CBs3by». KakoBbI JiBa 00s13aTENIbHBIX YCIOBHS
00pa3oBaHUs KOBAJIGHTHOM CBs3U. [lokakuTe Ha mpumepe oOpa3oBaHUs MOJIEKYJIbI BOJOPOa
U3 aTOMOB.

3.[aiiTe onpeneneHue MOHATHUIO CTENEHb OKUCIICHHs? Kakue 371eMeHThl UMEIOT MOCTOSTHHYIO
CTEIEHb OKUCIICHHS BO BCEX CJIOKHBIX BellecTBax? UeMy paBHBI BBICIIME U HU3LIUE CTETICHU
OKHCJICHHS JIEMEHTOB?

4. Hanumure MexaHu3M 00pa3oBaHus CBA3U B Moyiekyax: K25, N2

S.YKaxuTe THUIBI CBSI3€M W OIPEHCIUTE CTENEHU OKHUCICHUS aTOMOB B MOJIEKYJIax
caenyronmux coenudenuit: a) ClI2 , Na2CO3 , HF; 6)Ca(OH)2 , H2 SO3, 02

Bapuant Ne3

1.Kakas cBsi3bp HazbIBaeTcs MeTayumieckoi? KakoBel ee 0coOeHHOCTH?

2.Kakas cBsi3b HasbiBaeTcd JIOHOpHO-akuentopHou. [lokaxkure cxemy 00pa3oBaHUs
JIOHOPHO-AaKLENTOPHOM CBSA3M HA TPUMEPE NOHA AMMOHHSL.
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3. laiite ompeneneHre MOHSATHIO CTENEHb OKUCIEHUS. Bcerja ou YMCIEHHO COBMANAlOT
CTEIEHb OKUCIICHUS U BaJI€HTHOCTD.

4. Hanmmmre MexaHu3M 00pa30BaHUs CBA3U B Moyiekyax: S2 ,H20

S.YKkaxuTe THUIBI CBSI3€M W OINPEICIUTE CTENEHU OKHUCICHUS aTOMOB B MOJIEKYJIax
crenyromux coequHenwmii: a) OF2 , H202 , MgS04 6) H2S, Na3PO4 , LiOH

Bapuant Ned

1.Kakyro cBsi3b Ha3bpIBalOT MOHHOW? MexXy aTOMaMu KakuX 3JEMEHTOB OHa oOpasyercs?
Kaxkoii 3apsig umeroT nonsl MeTaiuioB? Kak oHu Ha3bIBaloTCsA? B Kakue MOHBI TPEBPAILIAOTCS
aTOMBbI HEMETAJUIOB IIPU MPUCOECTUHEHUU JIEKTPOHOB?

2. JlaiiTe ompenesieHUE MOHATHI0O XUMHUYECKasl CBA3b. Kakuwe THUIbI XMMHUYECKOW CBSI3U BBI
3Haere?

3.Hanmumure MmexanusM oOpa3oBaHus CBs3M B MoJiekynax: H2S, Cl2

S5.YKaxuTe THUINBI CBSI3€M M ONPENENUTE CTENEHU OKHUCICHHS aTOMOB B MOJIEKYJax
cnenyromux coenuuenuii: a) Ca(OH)2, K3PO4, NaOH 6) H20, CO2, PH3

Tema. Boga. PacTBopbl. JJIeKTPOJIUTHYECKAS TUCCOLMALIMS.

Bapuant Nel

1.[Jalite omnpeneneHue MNOHATHIO pacTBOphl. Kak Kiaccu@uupyroTcss pacTBOpbI IO
arperaTHoMy coctosHuio? Kakue mpoliecchl MPOTEKAIOT MHPU PACTBOPEHUU BEILECTB B
KUJIKAX PACTBOPUTENAX ?

2. JlaliTe ompeAeneHUe IOHATHIO MAacCOBOW JOJIEW PACTBOPEHHOro Bemiectsa. l1lo kakum
(dbopMynamMm MOKHO PacCUUTaTh MaCCOBYIO JOJIF0O PACTBOPEHHOIO BEILIECTBA, MAcCy pacTBopa’?
3. Kakue BemecTBa OTHOCATCS K AJIEKTPOIUTAM U He 3nekTponuTaM? [IpuBeaure npumepsl.

4 Hanuminre MOJIEKYJISIpHbIE U MOHHBIE YPABHEHUS PEAKUUNA, MPOTEKAKOIIUX MPU CIMBAHUU
pacTBOPOB:

a) XJopua HaTpUs U HUTpaTa cepedpa;

0) COJISTHOM KHUCJIOTHI U KapOOHaTa KaJus;

B) xsopuna xkenes3a (I1I) u ruapokcuna narpus.

5. Pemmre 3amaun.

1.Kakas macca conu notpedyercst Ay npurotoBieHus 15%-Horo pacTBopa Xjgopuaa HaTpHUs
maccoi 120 r.

2.IIpurotoBneH 20%-HbI1 pacTBOpP HUTpATA KalblUs. BeuncianuTe Macchl BOABI U HUTpATa
Kanbus, coaepxkammecs B 100 r Takoro pacteopa.

3. B Bozme maccoiri 200 r pactBopunu 40 r comu. KakoBa maccoBas A0Jisl COJIM B 3TOM
pacTtBope.

Bapuant Ne2

1. Jlaiite ompejeneHre TOHATHIO OUCIIEpCHbIE cucTeMbl. Kak kmaccupuiupyroTcs
JUCTIEPCHBIC CUCTEMBI 110 pa3Mepy YacCTHIl AUCTIEPCHOM (ha3bl?

2. Jlaiite ompeneneHue MOHATUIO UOHBI. Kakve HMOHBI Ha3bIBAIOTCS KaTHOHAMHU, a KaKue
annonamu? IIpuBenuTe nmpuMepsl KATHOHOB U AHUOHOB.

3.ChopmynupyiTe OCHOBHBIC TIOJIOKEHHS TEOPUH IJICKTPOIUTHUECKON nucconuanuu. Kto u
KOTJa IPEAJIOAKUIT TEOPUIO AIEKTPOIUTHUECKON TUCCOLALINU?

4 Hanncath ypaBHEHHE PEAKLMH MEXAY THMAPOKCUAOM Kaldus M COJSIHOM KUCIOTBI; MEXIY
XJIOpUIOM Oapus U Cylb(paToM HATPUS; MEXKIY XJIOPUIOM HATPUS W HUTpATOM cepedpa B
MOJIEKYJIIPHOM ¥ HOHHOM BHU/I€ (TIOJTHOM U COKPAILIIEHHOM).

5.Pemmre 3amaun.
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1.B Bome maccoii 200 r pactBopuiu 25 r coau. KakoBa MaccoBas Jojsi COJIM B 3TOM
pacTBope.

2.IlpurotosnieH 20%-Hplil pacTBOp XJIOpUAA Kajblus. BelumciauTe Macchl BOABI U XJIOpUIA
KanbLus, coaepxkammecs B 100 r Takoro pacteopa.

3.Jlano 500 r 10%-Horo pactBOpa cynbdara meau(ll).Beraucaure maccy 3Toii conu B
JAHHOM pPacTBOpE.

Bapuant Ne3

1./laliTe onpeneseHUE MOHATUIO CYCIIEH3UH, dMYJbCHH, KOJUIOUAHBIE pacTBOpPHL. lIpuBectn
MIPUMEPBI.

2. JlaliTe oOMNpeneNeHUEe TMOHATUIO DJIEKTPOJIUThl. Kakue BIEKTpOIUThI Ha3bIBAKOTCS
CUJIBHBIMH, a Kakue cinadbiMu? [IpuBeauTe npumMepsl.

3.Yem 0OBsiCHsIETCS pa3InyKe B CBOMCTBAX HOHOB U @TOMOB OJIHOTO U TOT'O K€ AJIeMEHTa?

4. Hanumure MOJEKYJISIPHbIE U MOHHBIE YPABHEHUSI PEAKIIMi, MPOTEKAOIIUX MPU CIUBAHUU
pacTBOpPOB:

a) XJIOpUia HATpUsl U HUTpaTa cepedpa;

0) COJISTHOM KUCJIOTHI U KapOOHaTa Kajus;

B) xsopuaa xene3a (III) u rugpokcuaa HaTpusi.

5.Pemmre 3amaun.

1.Onpenenure maccoByro gonto (B %) KCI B pactBope, moiiydeHHOM MpHU pacTBOPEHUHU
KCI maccoii 20 r B Boge o6bemom 300 mut.

2.1Ipurorosnen 10%-HbIl pacTBOp XJIOpUIA aTIOMUHUSA. BprauciauTe Macchl BOJBI U XJIOpUIA
aimoMuHus, coaepsxkanuecs B 200 r Takoro pactaopa.

3.Umeetcs pacTBOp KapboHata Hatpus maccoi 250 1, B koTopom coxaepxutcs 50 T
KapOoHaTa HaTpusl. BeruncinTe MacCoBYO 00 COJIM B 3TOM pacTBOpeE.

Bapuant Ne4

1./laliTe ompenelieHHE MOHATHIO MAacCOBOM MOJE€H pacTBOpPEHHOro BemiecTBa. [lo kakum
(dopMysiaM MOKHO pacCUUTaTh MacCCOBYIO JOJIO PACTBOPEHHOI'O BEIIECTBA, MAacCy pacTBOpa.
2. KakoBa riaBHas MpUYMHA BJIEKTPOIUTUUECKON NUCCOLMALMU B BOAHBIX pacTtBopax? YUro
Ha3bIBACTCS CTEICHBIO aucconuanuu’? OTdero oHa 3aBUCHUT?

3. Jlaiite ompezeneHue TOHATHIO PacTBOPHL. UTO Takoe HACHIIIEHHBIE W HEHACHIIICHHBIE
pactBopbl? UTO mOKa3bIBaeT KOAPPHUIIMEHT paCTBOPUMOCTH?

4. Hanuiure MOJIEKYJISIPHBIE U UOHHBIE YPABHEHUS PEaKIUi, MPOTEKAIOIINX MPU CIIMBAHUU
pPacTBOPOB:

a) ruapokcuaa kanusg u uurpata meau (II);

0) COJISTHOM KHMCJIOTHI U THAPOKCH A Oapus;

B) cynb(ara HaTpus U HUTpaTa Oapusl.

5. Pemnre 3aaun

1.ITpurotoBnen 20%-HbIil pacTBOp XJOpUaa MarHus. Beiuncinte mMacchl BOJBI U XJIOpUAA
Maruus, cogepxaiuecs B 200 T Takoro pactBopa.

2.1meetcs pactBop xyopuaa kanus maccoil 250 r, B kotopoMm conepxutca 50 r xyopuaa
KaJIisl. BeramcinnTe MaccoByIO IOJO COJIM B 3TOM PacTBOpE.

3.1meerca 10%-Hbld pacTBOp A30THOM KHUCJIOTHL. BbluuciauTe Maccy  KHUCIOTHI,
conepxaiueiics B 100 T Takoro pactopa.

Tema. Knaccupukanuss HeOpraHm4ecKux CoeJMHEHUI U UX CBOICTBA.

Bapuanrt Nel
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1.[Jaiite ompeaeneHue Kiaccy okcuaoB. Kakue TUIIBI OKCHUIIOB BaM W3BECTHHI. IIpuBenute
(GbopMyJIbI OCHOBHBIX OKCHJIOB, KUCIIOTHBIX OKCHIOB, aM(OTEPHBIX OKCHJIOB, O€3pa3InyHbIX
okcunoB. HazoBute oxcunpl. [lpuBenute nmpumepbl peakiuid XapaKTEPHBIX JJIsi OCHOBHBIX
OKCHI0B, KUCJIOTHBIX OKCHJIOB.

2.Ilpusenennnsie popmynsl Bemects: HNO3, CO2, KOH, P205, NaNO3, CaSO4, MgO,
FeClI3,

Cu(OH)2, SO2, HCIO4, BaO, Fe203, LiOH, H2Si03, Ca(OH)2, K3PO4, NaOH, Sr(OH)2 P
acrpeAeInuTe Mo KJIaccaM: OKCHUIbl, OCHOBAHUS, KUCIIOTHI, COJIU.

3.Ilpy momoIM TMEePUOANYECKONM CHCTEMBI COCTaBbTE (OPMYJIbI OKCHJIOB CIICAYIOIINX
AJIEMEHTOB: aJIOMHHMS, YTJIepoja, Cephbl, MbIIIbska, IMHKA, xkeieza (II). Ykaxure wux
XapaxkTep.

4 Jlns snementoB: Na, Al, Si — cocraBbTe (OPMYJIBI BBICIIUX OKCHIOB M THIPOKCHIOB.
Pacrnionoxute ruipOKCUIbI IO YCUJIECHUIO KUCITOTHBIX CBOMCTB.

5.Cpean mepedncIICHHBIX OKCHUJIOB YKaXXKMTE€ OCHOBHBIE M KucioTHble: CaO, SO2, P205,
CuO, FeO, Si02, Mn207, BaO, 3anoysHuTe TabIUILY:

OcHoBHbIE || KuciaoTHbIE
OKCHJIBI OKCHJIBI

6.0cyniecTBUTE CIEAYIOIIME XUMUYECKUE MMPEBPALLCHHUS:

a) FeCl2 — Fe(OH)2 — FeSO4 — Fe — FeC(Cl2;

0) P — P205 — H3PO4 — Na3P0O4 — Ca3(P0O4)2.

Bapuant Ne2

1.[laliTe ompeneneHHe KIacCy OCHOBaHUM M aM(OTEPHBIX TUAPOKCHIOB. 3alUIIUTE
(GopMysbl OCHOBHBIX M aM(OTEPHBIX TMAPOKCUIOB. Kakue TUIbI OCHOBHBIX THJIPOKCHIOB
BaM u3BecTHBI. [IpuBennTe npuMepsl peakinii XapaKTepHBIX IJIs1 OCHOBHBIX U aM(OTEPHBIX
TUIPOKCHIOB.

2.PacnpenenuTe o KiaccaM HEOPraHWYECKHUX BEIIECTB CIEAYIOIINE COCINHEHNS U HA30BUTE
ux: Zn(NO3)2, HgCI2, HCI, NaOH, FeCl3, CI1207, HBr, BaO, Cu(OH)2, MgCl2, KCI,
Ca(N03)2, KOH, Zn(OH)2, P203, H3P0O4, CuO, SO2, Na2C0O3, H2SOA4.

3.Ilpu momomy NepuoANYECKONM CUCTEMBI COCTaBbTE (DOPMYJbI THAPOKCUAOB CIIEAYIOLINX
AJIEMEHTOB: AaJIIOMHHMS, YIJIepoda, CEphbl, MbllIbsika, IUHKa, xene3a (II). VYkaxure ux
XapaxkTep.

4. Ins snementoB: Mg, Al, S — cocraBbre (HhOpMyJbl BBICHIMX OKCHAOB U THUAPOKCHJIOB.
Pacnonoxure ruIpoOKCUIbI 0 YCUIICHUIO KUCIOTHBIX CBOWCTB.

5.BriOepuTte U3 cnrcka, OIHOOCHOBHBIE, IBYyXOCHOBHBIE M TPEXOCHOBHBIE KUCIOTHI: H2S04,
H3PO4, HC1, H2CO3, HI, HNO3, H2S, HC104, 3anonuuTte Ta0auIy:

OAHOOCHOBHBIC ” JBYXOCHOBHBIC | TPCXOCHOBHEIC |

6.0cyniecTBUTE CIEAYIOIIME XUMUYECKHE MPEBPALLICHHUS:

a) Al - AI203 — AICI3 — Al(OH)3 — AlI203 — AI(NO3)3;

0) S — SO2 — SO3 — H2S04 — K2S04 — BaS04.

Bapuant Ne3

1. Jaiitre ompenenenue kmacca kucior. Kinaccupukauus xucnor. HoMeHkmaTypa KHUCTIOT.
[IpuBeauTe mpUMEpPHl peakUUid XapaKTePHBIX ISl KUCIOT. OCOOEHHOCTH B3aMMOJEHCTBHS
KHCJIOT C METAJIJIaMHU.
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2. HazoBurte creayromuye COeAMHEHUS U YKKUTE K KAKOMY KJIacCy OHM OTHOCSITCS:

NO, Al203, Mn(OH)2 , Ca(H2P0O4)2, N203 , NH40H, H2S, K3P0O4, Pb(HS03)2,Ag20, Cr
03, Bi(OH)3, HF, MgHPO4, Bi203 , Mn207

3.Bommummre u3 crnucka Toiabko (opmynbl coneit u maiite um HaszBanus: MgCO3, CaO,
Mg(OH)2, FeSO4, KC1, CuO, HF, Na2SiO3, A1(OH)3, Ba3(PO4)2, Zn(OH)2, Zn (NO3)2,
H2S03, Na2S03, K20, KBr, 3anonHuB Tabauiry:

®opmyia || HazBanue
COJIH: BEILIECTBA!

4. 3anmumte Gopmyabl coenuHeHuid: okcupa 3omota (I), okcua ,6poma (III), rumpoxcun
mapranna (II), kpemueBast kucnora, aurpat rugpokcomenn (II), docdar xambims, oxcun
anmroMuHMs, TUApokcua meau (11).

5.Cpenn NEepEeyYUCIICHHBIX OCHOBAHMM YKAXUTE WLIEJIOYM W HEPACTBOPHMBIE OCHOBAHHS:
NaOH,Cu(OH)2,Fe(OH)3,Ca(OH)2,Ba(OH)2,KOH,A1(OH)3.

[{emnoun: || HepacTBopumBIe
OCHOBAaHUSI:

6.Kakue u3 naHHBIX BemecTB OYyOyT B3auMOJEHCTBOBaTH Mexay coOoil? Hanmummumre
YPaBHEHHUS PeaKkUil 1 Ha30BUTE 0OPa3yIOIIKECs BELIECTBA:

a) OKCHMJl KallbLlUs, COJIIHasg KucioTa, okcun cepsl (IV), ruapokcua kaiabiusi, THUIPOKCUT
HATpPHUS;

0) a30THas KUCJIOTa, OKCHI Oapusi, TMAPOKCHUI HaTpusi, okcup yriepoaa (IV), okcun natpus.
Bapuant Ne4

1./laliTe ompeaeneHue Kiaccy cojied. Ykaxute kinaccudukamnuio coseil. Homenknatypa
coJei.

[IpuBenuTe mMpuUMeEphl peakiuil MOJYyYEHUS Pa3IMYHbIX COJEH U3 OCHOBAHUS M KHUCIOTHI. C
MOMOILBIO KAaKHX PEaKUUid MOKHO MOITYYUTh

a) KUCJIYIO COJIb U3 CpeJHel; 0) CpPEIHIOI0 COJIb U3 KUCIION; B) CPEIHIOIO COJIb U3 OCHOBHOIA.
2.Pacnpenenure o KiaccaM HEOPraHUYECKUX BEIIECTB CIEAYIOIIME COEIMHEHNS U HA30BUTE
uX:

MgCO3, CaO, FeSO4, KC1, HF, AI(OH)3, Ba3(PO4)2, Zn (NO3)2, H2SO3, Na2S03,
K20,CI1207, HBr, BaO, Cu(OH)2,Ca(NO3)2,H3P0O4, Ba(OH)2.

3.Ilpu momomy NepuoOANYECKON CHUCTEMBI COCTaBbTe (DOPMYIBI TMIPOKCHIIOB CIETYIOIINUX
AJIEMEHTOB: HATpHsl, MarHus, HMHKa, xene3a (II). Ykaxure ux xapaxrep.

4. Ha3oBuTe ClIeIyIOUIME COCIMHEHNS U YKAXKUTE K KAKOMY KJIACCYy OHM OTHOCSITCS:

SO3, FeO, H2SiO3, Cu(OH)2, NH4NO3, Ag20, CrO3,P203, CuO, Mn(OH)2 ,Bi203,
Mn207 Fe(OH)2 , K2CrO4 , NaH2P0O4,HgClI2,FeCI3,Ca(NO3)2.

5.3anumure GopMynbl coeMHEHUN: (TOPOBOAOPOAHAS KUCIOTA (IJIABUKOBAs), THAPOKCHU]L
kobanbta (II), mogun kameuus, rugpocynbpua O6apus, okcua BaHaaus (V), OKCHII KPEeMHUS
(IV), runpoxcup onosa (IV), azotucras kucnora.

6.Hanuiure ypaBHEHUsS BO3MOXHBIX pEaKIM MEXIy BELIECTBAMM: OKCHJI Kajusi, OKCH]l
docdopa (V), ruapokcua 6apusi, cepHas KUCIOTa, Hoau kamust, HuTpat ceuama(ll).

Tema. XumMHnuyeckne peakumu.

Bapuant Nel
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1./laliTe ompenesieHHE MOHATHIO CKOPOCTh peakuuu. Yemy paBHa CKOpoCTh peakuuu? OT
KakuX (pakTOpOB 3aBUCUT CKOPOCTb XUMUYECKON peakiuu’?

2.ITo xakuM mpU3HAKaM MOXKHO Kiaccu(uIupoBaTh XuMuueckue peakuun? Kakue peakuuun
SIBJISIFOTCSl PEAKIUSIMU COSTMHEHMUS, 3aMEILICHUS, 0OOMEHA, Pa3JI0KEHUS?

3. Naiite onpenenenne nousaturo OBP. Uem 00yciioBieHO M3MEHEHHE CTETICHEW OKHCIICHUS B
XO0JI€ OKHUCJIMTEJIbHO-BOCCTAHOBUTENBbHBIX peakuuidi? Kak Ha3pIBaeTCs MpOLECC OTAAYU
AIIEKTPOHOB; ITPOLIECC TPUCOETUHEHHUS IIEKTPOHOB.

4.PaccraBbTe KO3 (HUIMEHTHI, OTIPEACTUTE TUIT PEAKITHH:

H2 + N2 -NH3 CO +02 — CO2

HNO3 — NO2+H20+021 Ca3N2 + H20 — Ca(OH)2 + NH31

Ba + H20 — Ba(OH)2 + H21 Mg + N2 —Mg3N?2

C +Cr2 03— CO2 +Cr HNO3 + CaO— Ca(NO3)2+H20

Na + H20 — NaOH+ H21 Ba O+ H2SO4 — BaSO4 |+ H20

5.CocTaBpTe ypaBHEHUS XWMHYECKHMX pEAKIMi, OMHMCAHMS KOTOPBIX BaM IIPEIJIOKEHBI.
Onpenenure, K KakKUM THIAM XUMUYECKUX pPEAKUUN MPUHAIICKUT KaxXaas XUMHUYECKas
peakuus.

a) [Ipu B3auMojelCcTBUM OKCUA Kaldblys (HErameéHoi u3BeCTH) ¢ BOJAOU BBIJEISAETCS TEILIO
1 o0pa3yeTcsl THAPOKCU Kajablus (TalleHas u3BecTb).

0) Ilpu mpokanuBaHuu kapOoHaTa KaiblMs (M3BECTHSKA) 00pa3yeTcs OKCHUJ KaJbIUsi U
OKCH/JI yTJIEpOAa.

B) IIpu cMmemmBaHuM pacTBOPOB TUAPOKCUAA KaIHs U CEPHON KUCIOTHI MPOTEKAET peakuui
HEUTpAIU3ALUU.

r) Pasnoxenue HUTpaTa HaTPUs C 0Opa30BaHNE HUTPUTA HATPUS U KUCIOPO/A.

6.Ilon6epure k03(pPUIMEHTH B YpaBHEHHUSIX OKHCIUTEIbHO-BOCCTAHOBUTENIBHBIX pEaKIUi
METOJIOM 3JIEKTPOHHOTO OanaHca, YKaKUTE OKUCIUTEIb U BOCCTAHOBUTEb.

Fe203+ CO—FeO + CO2;

H2S504 + Mg—Mg SO4 + H2;

Si02 + C—CO + Si;

C + HNO3— CO2+ NO + H20

Bapuant Ne2

1./laliTe onpeneneHne MOHATHIO XUMAYECKOE PABHOBECHE, KOHCTAHTa paBHOBecUA. OT 4ero
3aBUCUT U OT YEro HE 3aBUCUT KOHCTaHTa paBHOBecusi? Kak dopmynupyercs npunuumn Jle
[TaTtenbe?

2.Kakue peakuuu Ha3pIBalOTCA 00paTUMbIMU U HeoOpaTuMbiMu? [IpuBeanTe npumepsi.

3.Ha kakue tunsl pasnenstorcs Bce OBP? Ilpueaute GopMysibl 1 Ha3BaHUS BaKHEUIIIUX
BEIIECTB-OKHUCIIMTEIICH, BaXKHEHIITNX BEIIECTB ~-BOCCTAHOBUTEIICH.

4. PaccraBbTe KOA(h(OUIMEHTHI, ONIPEACIIUTE TUTT PEAKITUU:

P +S —P2S3 CuO +Al — Al203 +Cu

HNO3 + CaCO3— Ca (NO3)2+H20 +C0O21 KCIO3 — KCI+ 021

KOH+ H3PO4 — K3P0O4 + H20 N205 + H20 —HNO3

Li + CI2 — LiCl Cu(NO3) — CuO+021+NO21

KOH +AICI3 — KCI+ Al(OH)3| Mg+ H3PO4 — Mg3(PO4)2 + H21

5.CocTaBbT€ ypaBHEHHMS XHMHYECKHUX PpEAKLUWW, OMUCAHUA KOTOPBIX BaM IPEMJIOKEHBI.
Onpenenure, K KaKUM THUIOAM XUMHYECKHUX PEaKUUW MPUHAMICKUAT KaXKas XUMHUYECKas
peakuus.
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a) [lepekuch Bojopoaa mocTeneHHo pasziaraercs. Ecinu B mpoOupKy ¢ MEpeKUchbio BOJOpoOaa
HaceInaTh okcua Mapranma(lV), To peakuus npotekaer ¢ 00abIIONH CKOpOCThIO. [IpoayKThI
Pa3JIOKEHNUS - BOJIA U KUCIIOPOA.

0) ['openue kanpiys B ra3000pa3HOM XJIOPE.

B) Ecnm ’kene3Hblid TBO3/Ib OIYCTUTH B PacTBOpP Cyib(para MeIu, TO Ha T'BO3/AE MOSABUTCS
KOPUYHEBBIM HAJIET.

r) Okucnenne okcuaa cepsl (IV) kuciaopogom.

6.ITongbepure KOA(PGHUIUECHTH B ypaBHEHUSX OKUCIUTEIHHO-BOCCTAHOBHUTEIBHBIX DPEAKIIUN
METO/IOM 3JIEKTPOHHOI0 OanaHca, YKaKUTe OKUCIUTENb U BOCCTAHOBUTETT.

S + KOH — K2S + K2S03 + H20

K2S + HNO3 — K2S504 + NO + H20

Ca + HNO3 — N20 + Ca(NO3)2 + H20

B + HBrO3 + H20 — H3BO3 + HBr

Bapuant Ne3

1./laliTe ompeneneHne NMOHATHUIO XUMHYECKOEe paBHOBecwe. Kak Bimser temmeparypa Ha
COCTOSIHME XUMUYeCKoro paBHoBecus? [IpuBenure npumepsl.

2. Jlaiite ompeneneHuEe MOHATUIO XUMUYECKHe peakuuu. [lo KakuM npu3HaKaM MOKHO
KJIACCU(PHUIIMPOBATH XUMUYECKHUE PEAKLIUU?

3.Kak Ha3pIBaeTcs METOMA, KOTOPBIA UCHOJIB3YETCSA A cocTaBieHus ypasHeHnii OBP? Ero
npuMeHnenue B OBP.

4. PacctaBbre KO3 (PUIMEHTHI, ONPEAETUTE TUIl PEAKIIUH:

K20 + H20 — KOH Li + N2 — Li3N

AgNO3 — Ag +021+NO21 KOH +CuS04 — K2S04+ Cu(OH)2|

Mg+ HCl — MgCI2 + H2 K20 + P205 — K3P0O4

AgNOS3 — Ag +O21+NO21 NaOH +FeSO4 — K2S0O4+ Fe(OH)2 |

Zn + HCl — ZnCI2 + H21 Fe(OH)3 — Fe203 + H20

5. CocraBbTe€ YpaBHEHHsI XMMHUYECKHUX DPEAKLMW, ONHUCAHHUS KOTOPBIX BaM IPEIJIOKEHBI.
Onpenenure, K KakUM THUIAM XUMUYECKUX pPEaKUWi MPUHAJICKUT KaXaas XUMHUYecKas
peakuus.

a) BauMopelcTBue IUHKA C COJITHOM KUCTIOTOM.

0) Ilpu mpokanuBaHuu kapOoHaTa KaiblMs (M3BECTHSKA) 0Opa3yeTcs OKCHUJ KaJbIUs U
OKCH/JI yTJIEpOAa.

B) Okucnenue okcuaa cepsl (IV) kucmopoom.

r) [Ipu cMemmBaHuK pacTBOPOB TMAPOKCHIA KaJUsl U CEPHOU KHUCIIOTHI MPOTEKAET PEeAKIU
HEUTpAIN3ALUY.

6.IlonGepure k03(pPUIMEHTH B YpaBHEHHSIX OKHCIUTEIbHO-BOCCTAHOBUTENIBHBIX pPEaKIUN
METOJIOM 3JIEKTPOHHOTO OanaHca, YKaKUTe OKHCIUTENb U BOCCTAHOBUTEb.

Al + CuCI2—AICI3 + Cu

Ca+ 02—CaO

Si + HNO3 + HF—SiF4 + NO + H20

SO2 + CI2 + H20— H2S04 +HCI

Bapuant Ned

1./lalite ompeneneHue MOHATUIO CKOpocTH peakuuit. CdhopmynupyiTe mnpaBwio BaHT-
['odda. Uemy paBHA KOHCTaHTa CKOPOCTU?
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2. JlaiiTe ompezelieHHE TMOHATHIO XMMHYECKoe paBHoBecue. Kakue BHelIHHE (aKTOPbI
BIIUSIIOT HAa CMEILIEHHUE XUMUYEeCKOTo paBHoBecHs? [IpuBeauTe npumepsl.

3. Jlalite ompeneneHWe TOHATHIO XHMHUYECKHE peakunu. Kakue peakuuu SBISIOTCA
pPEaKIUsIMU COSIMHEHUSI, 3aMEILICHHS, 0OMEHa, Pa3I0KEeHUS?

4.PaccraBbTe KO3 (HULIMEHTHI, OTIPEACTUTE TUIT PEAKITHH:

NO2 + H20+02 — HNO3 Al203+ SO3 — Al2(S04)3

Fe(OH)3 — Fe203 + H20 NaOH +H3P0O4 — Na3PO4+ H20

Zn0O + HCl — ZnCI2 + H20 SO2 +02 — SO3

P+ S — P2S3 Cr(OH)3 — Cr203 + H20

Ba(OH)2 +H3PO4 — Ba3(P0O4)2+ H20 Zn + HCI — ZnCI2 + H21

5.CocTaBbTe ypaBHEHHUSI XMMHUYECKHUX pEaKIMil, OMHCAHUS KOTOPBIX BaM IIPEAJIOKEHBI.
Onpenenure, K KakKUM THIAM XUMUYECKUX DPEAKIUN MPUHAIICKUT KakKIas XUMHUYECKas
peakiusi.

a) ['opeHue kayplys B ra3000pa3HOM XJIOpE.

0)Ecnu >kene3Hblil TBO3/b OMYCTUTh B PacTBOp Cyib(aTa MEIH, TO Ha TBO3JE MOABUTCS
KOPUYHEBBIA HAJIET.

B) Okucnenue okcuaa cepsl (IV) kucmopoom.

r) BauMopeicTBue IUHKA C COJITHOM KUCTOTOM.

6.Ilon0epute KO3 PUIIMEHTH B YPAaBHEHUAX OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX pEaKIUui
METOJ/IOM 3JIEKTPOHHOI0 0anaHca, yKaKUTe OKUCIUTENb U BOCCTAHOBUTETTb.
Cat+H2S04—CaS04+H2S+H20

Be + HNO3 — Be(NO3)2 + NO + H20

PH3 + CI2 + H20 — H3PO4 + HCI

MnCO3 + KCIO3 — MnO2 + KCI + CO2

OO0mas HeopraHnyeckass XuMHms.

Bapuant Nel

Yacrts 1. BbiOepuTe npaBuJIbHbIH OTBET.

Al. Yucmo aToOMOB BCEX XMMUYECKUX IJIEMEHTOB B MOJIEKYJIE CEPHOM KUCIIOTHI PABHO:
1)3;2)4;3)7,4)6

A2. Yucno mpoTOHOB, HEHTPOHOB U AJIEKTPOHOB B aTome (propa 199F:

1) p+-9;n0-10;&-19; 2) p+-10; n0-9; & - 10;

3)p+—-9;n0-10;8—-9;4) p+—-9;n0—-9;&-19

A3. I'pynna opmy1 Be1IeCTB ¢ KOBAJICHTHBIM THUIIOM CBSI3U:

1) H2S, P4, CO2; 2) H2, Na, CuO; 3) HCI, NaCl, H20; 4) Ca0, SO2, H2

A4. BemecTBO, IpU PACTBOPEHUH KOTOPOTO B BOJE JJIEKTPOJUTHUYECKOM IHUCCOLMALIUN
MPAKTUYECKU HE TTPOUCXOINT:

1) ruapokcun HaTpust; 2) cyabdat kanus; 3) Xyuopua cepedpa;

4) HUTpAT ATFOMUHUSL.

AS. BanentHocth pocdopa B coenunennn P203:

D15 2)H1 5 3)IL; 4)V

A6.C pacTBOpOM T'MAPOKCH/IA HATPUSL PEArUPYIOT:

1) cynedar meau (11); 2) okcun meau (I1); 3) runpokeu Kanus;

4) a30THas KucjaoTa; 5) Mmarauii; 6) okcun yriaepoaa (1V)

A7.BemectBa, hopmyiibl koTopbix Fe203 u FeCI2 sBasiorcss COOTBETCTBEHHO:

1) OCHOBHBIM OKCHUJIOM M OCHOBAaHHUEM;
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2) ampOTEpPHBIM OKCHUIOM U KUCIIOTOM;
3) amdbOTEpPHBIM OKCHIOM U COJIBIO;

4) KUCIOTON U aM(POTEPHBIM TUIPOKCUAOM.
Yacrp 2. 3agaHusA HA YCTAHOBJIEHHE COOTBETCTBHS.

B1.Bephbl
BBICKA3bIBaHUS?

N CIICAYIOIINE

1) BepHO TOJBKO a;

a) Oxcun dochopa (V) - KUCIOTHBIN
OKCH]I.

2) BEPHBI o0a

CYXJICHUS;

0) ConsiHas KHCJIOTa - OJHOOCHOBHAs
KHCJIOTA.

| 3) BEpHO TOJIBKO 0;

4) oba CyXIEeHHS HE
BEPHBI

B2.BepHbl 11 cyx’AeHUA O METaliaXx U
UX COCJIMHEHUAX:

1) BepHO TOJIBKO a;

a) Bce Meramubl B3aMMOJEHCTBYIOT C
pacTBOpaMu KUCJIOT C BBIIECICHUEM ra3a
BOJOPOAA.

2) BEpHO TOJIBKO 0;

0) BomopoiHbie coeMHEHUsT METalIoB || 3) BEPHBI oba
HA3BIBAFOTCS THIPHUIAMH. CYXKIEHUS;
4) HEBEPHBI oba
CYXKJIeHUs
B3. ®opmyna || Knacc coennnenus:
BEIIECTBA:
| a) H3PO4 ; | 1) coms; |
| 6) SO3; | 2) ocroBHBII OKCH; |
| B) Cu(OH)2 ; || 3) HEpacTBOPUMOE OCHOBAHUE; |
r) CaCl2; | 4) KUCIOTHBIN OKCHI; |
5) KucnoTa;
6) pacCTBOPUMOE OCHOBAHHE.
B4. Ucxonnsle || [IpoaykTsl peakuuu:
BEIIECTBA:
| a) NH3 u HCI; | 1) Cu(NO3)2 u H2 ; |
[6) Cu ut HNOS3 ; [2) NO; |
|B)N2u 02 ; | 3) NH4CI; |
| | 4) N205 ; |

| 5) Cu(NO3)2, H20, NO2 |

Yacre 3. 3anumure HOMeP 3a1aHUS U TOJIHOE PellleHue.
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Cl1.laiite xapakTepuCTHKy Qocdopa MO €ro MOJOKEHHUIO B MEPUOIUYECKON TalmIuIe
xuMuueckux 3nemeHnToB .M. Menneneesa.

C2. CocTaBbTe ypaBHEHHS] XUMHUYECKUX PEAKIIHI COIIACHO CXEME:

Fe(OH)3 — Fe203 — Fe — FeSO4 — Fe(OH)2.

Ha3oBuTe Bce CloXHbIE BEIIECTBA, YKAKATE TUIT PEAKLIUU.

C3..Hamucate  MeTOA  BJEKTPOHHOTO  OamaHca  (OMpeAeauTh  OKUCIUTENb U
BocctanoButenb): HCI + CrO3 —Cl12 + CrCI3 + H20.

C4. Peuuts 3a1aum.

1. Kakass macca rumpokcuia HaTpus nmotpedyercst ais npeBpanieHus: cyinbdara meau (11)
Maccoit 16 r B rugpokeua meau (11)?

2. HWmeetrcs 30%-HbIi pacTBOp Aa30THOW KHUCJHOTHI. BplumciauTte Maccy KHCIOTHI,
coaepxameiics B 200 T Takoro pactsopa.

3.Ilpu coenuHeHnn 18 r amroMuHUA C KUCIOpoAOM Bbiaensercs 547 x/[K TermoTsl.
CocTaBbTe TEPMOXMMHUYECKOE YPABHEHHUE 3TON PEAKIUU.

Bapuant Ne2

Yacrtb 1. BbiOepuTe npaBuJIbHbIH OTBET.

Al. Yuciio aToMOB BCEX XUMHUUECKHUX IJIEMEHTOB B MoJieKyJie (hocOopHOM KMCIOTHI PaBHO:
1)3;2)6;3)10;4)8

A2. Yucio npoTOHOB, HEUTPOHOB U 3JICKTPOHOB B aTrome xJiopa 3517Cl

1) p+-18;n0-18;e—-18;2) p+—-17;n0—-17; e — 17,

3)p+—-17;n0-18;&8—-18;4) p+—-17;n0—18; e — 17

A3.I'pynna ¢opmys BEIIECTB ¢ HOHHBIM TUIIOM XUMUYECKOU CBSI3U:

1) Na2S, KClI, HF; 2) K20, NaH, NaF ; 3) CO2, BaCl2, NaOH ; 4) Ca, O2, AICI3

A4 .BemecTBo, KOTOPOE B BOJHOM PACTBOPE MOJHOCTBIO JUCCOLMUPYET:

1) okcun meau; 2) Hutpat kanus; 3) cynbdar 6apus; 4) ruapokcuy xenesa (I11I)

AS5. BasieHTHOCTB cepbl B coeuHennu H2S:

HI;2)H1;3) 10 4)V

A6.B peakuuio ¢ pacTBOPOM COJISTHOM KHUCIIOTHI BCTYNAIOT:

1) pTyTh; 2) rUAPOKCHUA MarHUs; 3) OKCHUJI HATPHS;

4) xapOonat HaTpus; 5) xjopun Oapus; 6) okcun cepsl (VI)

A7.Bemectsa, hpopmyisl KoTopbix SO3 u FeSO4 sBst0TCS COOTBETCTBEHHO:

1) OCHOBHBIM OKCHJIOM U COJIbIO; 2) aM(OTEPHBIM OKCUIOM U KUCIOTOMH ;

3) KHCIIOTHBIM OKCHJIOM U COJIbIO; 4) KUCIOTON U COJIBIO

Yacrp 2. 3a1aHuA HA YCTAHOBJIEHUE COOTBETCTBHUA.

Bl. Bepnbl b1’ cieayromue || 1) BEpHO TOJIBKO a;
BBICKa3bIBAHMS ]
| a) CepHast KHCIIOTA — IBYXOCHOBHAS. | 2) BepHbI 06a; |
0) Okcua Kanusi — OCHOBHBIN OKCH/I. | 3) BepHO TONBKO 6; |
4) oba cyxaeHus He
BEPHBI.

B2. BepHbl 11 CyXJI€HHS O COEAUHEHUSX || 1) BEpHO TOJBKO a;
azora:
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a) Bognblii pacTBOp amMMmMuaka HMMeEET || 2) BEPHO TOIBKO O;
BOJIHYIO CpeTy.
0) HutpaThl TepMUYECKHU HEYCTOWUMBEI U || 3) BEpHBI 00a CyXJICHUS
pazyiaraloTcs ¢ BbIICJICHUEM KUCJIOPO/JIa.

4) HEBEPHBI o0a
CY>KJIEHUS
B3. ®opmyna || Knace coenunenus:
BEIECTBA:
| a) LiOH; | 1) coms; |
| 6) SO2; | 2) ocHOBHBIIT OKCHI; |
B) HNO3; 3) HEPaCTBOPUMOE
OCHOBaHHUE;
r) CaCO3 | 4) KHCITOTHBII OKCH ; |
5) KkucnoTa;
6) pacTBOpUMOE
OCHOBaHUE
B4. Bemecrna: [IpomykTsl
TOPEHHUSL:
| a) H2S; |1)SO2uH20; |
| 6) Na ; | 2) CO2; |
B) CO ; | 3) Na20 ; |
4) Na202;
5) SO3, H20

Yacrp3. 3anumure HOMeP 3aIaHUS U MOJIHOE PelleHue.

C1./laiiTe xapakTEepPUCTHKy aTIOMHUHHUS TIO €ro TMOJOKEHUIO B TEPUOJAMYECKON TaOiuIle
xuMudeckux saemenToB .M. Mennaeneena.

C2.CoctaBbTe ypaBHEHUS] XUMUYECKUX PEAKIUNA COTJIACHO CXEME:

Na — NaOH — Cu(OH)2 — CuO — Cu.

HazoBuTe BCe CIOXKHBIE BEIIECTBA, YKAXKUTE TUI PEAKIUU.

C3.HamucaTe METOJ JEKTPOHHOTO Oananca (ONpeAeIuTh OKUCIUTENIb U BOCCTAHOBUTE):
HCIl + MnO2 —MnCI2 + CI2 + H20

C4.Pemmute 3agaun.

1.Ckonbko TpaMMOB THAPOKCHUIA Kaius MoTpedyercst Ayl B3auMojehcTBusi ¢ 70T cepHoit
KUCJIOTHI?

2.1meercs pacTBOp xjopuaa Hatpus maccou 250 r, B kotopoMm coaepxurcs 50 r xymopuaa
HaTpus. Beluncinre MacCoOBYIO JOJIKO COJIM B TOM PAaCTBOPE.

3.Ilytem cxuranus cepsl nomaydeHo 32 r okcuaa cepol (IV), mpuuem BblIeTMIaCH TEIUIOTA,
cootBercTByromas 146,3 k/x. CocraBpTe TEPMOXUMUYECKOE YPABHEHHE 3TOM pEeaKIUu.
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Tema. OcHOBHBIC NOHATHA OPraHUYECKOM XUMHH U TEOPHS CTPOCHUS OPraHMYeCKHUX
cOoeJUHEHUM.

Bapuant Nel

1.Yt0 n3yyaet opranudeckast Xumusi? 3auilnTe KJIacCu(PpUKauio yriieBoJ0POAOB.

2.Kakoii 3aKOH JIEXUT B OCHOBE opraHumyeckod xumuu? llepeunciaure €ro OCHOBHBIE
ITOJIOKEHMS.

3. Ilepeuncnure 0COOEHHOCTU CTPOCHUS U CBOMCTB OPraHUUYECKUX BEIIECTB.

4.CoctaBuThb CTpYyKTypHBIe popmyIsl coenunenuii: C2H6, C4H10.

5.CocTtaBbTe TpH CTPYKTypHbIE (DOpPMYJBI TOMOJIOIOB BEIIECTBA, CTPYKTypHas ¢opmyia

KOTOPOIO:
CH3 — (|3H — CHj
CH;

6.13omMepamu SIBIISIIOTCS BEIIECTBA, (DOPMYJITBI KOTOPBIX:
1) CHg—fi]H—(t}H—CHa u CHz—CHy—CH—CH—CHs

CH; CHjy CH; CHs

2) CH;—CH,—CH; —CH,—CH;—CH; u (13H3—CH2—-(ITH3
CHs CHy

3) CHS_(':H—LFH—GHS n CHy— CH=CH —CHj
CH; CH;

1) CHa—‘:le—?ﬂ—CHs H CPIg—CHE—(FH—CHz—CHa
CH; CHa CHs

Bapuant Ne2

1. ChopmynupyiiTe OCHOBHbBIE TOJIO)KEHHUSI TEOPUU XMUMHYECKOTO CTPOEHUS OPTraHUYECKUX
coeaunenuii A.M.byTtneposa.

2. Kakuwe BUIBI HOMEHKJIATYPhl OPTaHUYECKHX COCAMHEHUN WCIOJIb3YIOT B HACTOSAIIEE
BpeMsi?

3. Kakue Busp1 popMyIt UCTIOIB3YIOT B OPTaHUYECKON XUMUH?

4.CoctaBuTh CTpYKTYpHBIE popmyibl coenunennii: C3HE, C4H10.

5.CocTtaBbTe TpH CTPYKTYypHBbIE (DOPMYJIBI M30MEPOB YIiIEBOAOPOAa, (opMysa KOTOPOTO
C6H14.

6.B nepeune ¢hopmyn BeniecTB

A) CH3—CH—CHj I') CH;—CH—CH—CHj
b CHy O,

B) CHz—CH; ) CH;—CHz—CH—CHj
i, CH,

B) CHz—CH—CHz;—CHz  E) CHy—CH—CH—(—Cl;
b, o

romoJioramu siBiisitores: 1)ABB; 2)ABE; 3)AB/I; 4) BB/
Tema. YriieBoaopoabl U UX NPUPOAHbIE HCTOYHUKH.
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Bapuanrt Nel

1./laliTe XapakTeprUCTUKY TOMOJIOTUYECKOTO Psifia AIKaHOB U aJIKaIUEHOB COTJIACHO TIAHY:
a)oOrmias ¢popMyIa BEIIECTBA;

0)pomoBoii cydukc;

B) BUJIbl H30MEPUH;

I') HOMEHKJIATYpa;

1) XapaKTE€pHbIE PEAKIIHH.

2. Ha3Batsp BemecTBa mo Homenknarype MIOITAK:
CH,
|
a) CH,~CH-CH,~C—CH,
| |
CH,~CH, CH,~CH,~CH,

g
CHa—CHr(I: —<|:H—CH3

CH, CH,
N
CH—CH—CH

I I I
CH, CH; CH,

3.Pemmre 3aaun Ha HAXOXKJACHUE MOJIEKYIISIPHONU (DOPMYIIBI.

1.MaccoBasi nong yriaepoda B yrieBogopojie coctaBisieT 85,7%. IlmoTHocTh mapoB
yIiIeBOOpoAa mo Bo3ayxy pasBHa 1,931. Omnpenenure MOJIEKYJSPHYIO M CTPYKTYPHYIO
bopmyny.

2.¥YrneBogopon conepxut 16,28% Bogopoaa. [ILIOTHOCTE 3TOro BElIECTBA MTPU HOPMAJIbHBIX
ycnoBusix 3,839 r/n. Haitgute monekymnsipuyto (opmyny storo yriaeBojopona. Hamucatsb
CTPYKTYPHYIO (GOpMYIy.

3. VYraeBomopon coaepxut 82,76% yriepoga. Macca 1 1 »sToro yrieBomopona (H.y.)
coctapisier 2.589 r. Haiinute MonexynsipHyto ¢opmyny 3Toro yrieBojopona. Hamucatsb
CTPYKTYpPHYIO GOpMYyITy.

4. HazoBuTe mpeuMyiecTBa NpUpoOJHOTO ra3a nepe ApyruMu BUJaMU TOILIIUBA.

Bapuant Ne2

1./laiiTe XapaKTEPUCTUKY TOMOJIOTHYECKOTO PsAJia AIKEHOB U aJIKMHOB COTJIACHO IUJIaHY:

a) obOmrast popMyIia BEIIeCTBa,;

0) pomoBoii cydukc;

B) BUJIbl H30MEPHH;

I') HOMEHKJIATYpa;

1) XapaKTepHbIE PEAKIIUH.

2. HazBars BemectBa no HomeHnknatype MIOITAK:
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?Hz?Ha
cm—?—c—cm
CH, CH,

CH, CH,—CH,

6) CH,~CH-CH—-CH—CH;
I
CH, CH,~CH,—CH,
CH,~CH,~CH,

B) CH_;—CH_,—CH-CH-CH—Cl‘-CHz-CH_.—CH_,—CHr

éu;éu;(lrujcu,
3.Pemmre 3a1aun Ha HAX0XKAECHUE MOJIEKYJISIPHON (POPMYJIBL.
1.OTHOCUTENBHAA IUJIOTHOCTh MapOB allKMHA N0 Kucjaopody paBHa 2,125. BeiBenure
MOJIEKYJISIpHYIO (popMyiy ankuHa. Hanucats CTpyKTypHYIO GopMyIy.
2.0THOCHTENBHAS IJIOTHOCTh NIAPOB YIIEBOJAOpPOAA MO Bojopoay paBHa 49. MaccoBast noiis
yriepoga B HeM paBHa 85,71%, maccoBas ponsa Bojgopona paBHa 14,29%. BeiBenute
MOJIEKYJISIpHYIO (popMyiTy yrieBoaopoaa. HamucaTts cTpykTypHYyIo Gpopmyay.
3.0THOCUTENBHAS TUIOTHOCTH NAPOB YIIIEBOAOPOA MO BOAOPOAY paBHa 55. MaccoBas 1oJis
yriepoga B Hem paBHa 87,27%. BeiBeaute MonekynIsipHyr0 (QopMyiy YrieBoJa0poa.
Hamnucats cTpykTypHYyI0 dhopmyiy.
4. Ykaxute 001aCTH MPUMEHEHHS METaHA.
Tema. Kuciaopoacoaepxanue opranudeckue coeIMHEHUsI.
Bapuant Nel
1. Onumure XUMHUYECKHE CBOMCTBA (eHoua. J[okakuTe, YTO KUCIOTHBIE CBOWMCTBA (peHosa
BBIPAKEHBI CUJIBHEE, YEM Y BOJIBI U CIIMPTOB.
2. Hanumure CTPYKTYPHYIO M SMIOUPUYECKYIO (POpMyJibl BEIIECTBA, Ha3BaHUE KOTOPOro S-
MeTmi-4-rexceH-1-uHon-3. CpaBHUTE YMCIO aTOMOB BOJOPOJia B MOJIEKYJIE 3TOrO CIUPTA C
YUCJIOM aTOMOB BOJOpPOJIa B MOJIEKYJIE aJIKaHa C TaKMM K€ YMCJIOM aTOMOB yriepoja. Yem
00BsSICHSICTCS 3TO paznuune?
3.CocTaBbTe CTpYKTYpHBIE (DOPMYJIBI 10 HA3BAHUSAM CITUPTOB:
a) reKCcaHoj-3; 0) 2-MeTUJINEHTaHOJI-2; B) H-OKTaHO; T') 1-penunnponanon-1;
1) 1-IMKIOTeKCHUIITAHOII.
4. Hazpatsb BemectBa o Homenkiarype MIOITAK:

o)
CH,—CH,—cZ

A -0

CH,—CH,—CH—CH—CZ CH,—CH—CH—C CH, L
o H I K H
CH, C,H, CH, CH,

5. Pemure 3amauy.
[Ipu oxucnenuu 17,2 T anpaeruja aMMHadyHbIM PACTBOPOM OKCHAA cepedpa BbIACIHIOCH
43,2 r metamia. Onpenenute MOJICKYJIIpHYO0 (GOopMyITy anbaeruaa.
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CocTaBUTh CTPYKTypHble (OPMYJbl HM30MEPHBIX albJIETUAOB M Ha3BaThb HX IO
MEXIyHapOJIHON HOMEHKJIAType.

Bapuant Ne2

1.OnummTe XMMUYECKUEe CBOMCTBA alibeTu10B. CIIOCOOBI TOJTyYEHUS aJIbJIETHU/IOB.

2. CKOJIbKO CIUPTOB UMEIOT MosekyisipHyto ¢opmyny CSH120? CocrtaBbTe CTpYKTYypHBIE
(GbOpMyIIBI 3THX BEIIECTB M HA30BHUTE MX. TOJBKO JIU CIIUPTAM MOXKET COOTBETCTBOBATH ATa
¢dopmyna? CoctaBbTe CTPYKTYpHBIE (POPMYJIIBI IBYX BellecTB, umeronux gopmyny CSH120
Y HE OTHOCSIIIUXCS K CTUPTAM.

3.CocTtaBbTe CTPYKTYpHBIE (DOPMYJIBI:

a) 2,3 — TUMETUITNIEHTAaHOI — 3; B) 2-MeTHJI-3-3TWITeKcaHo — 1;

0) 2 — MetunrenTano’a — 3; 1) 2-xjoprponanon — 1

4 .HazBatsb BeniectBa o HoMeHkiarype MIOITAK:

CH,
|

CH,—C—CH,—COH  CH,—CH,—CH—CH—COH
| I |
CH, CH, CH,

CH,—CH,—cZ
H

0
CH,—CH,—CH—CH—CZ
| |
CH, C,H,

5.Pemmre 3anauqy.

Kakoit 00béM Bomoposa (H.y.) BBIAEIUTCS MPH B3aUMOAECUCTBUHM 37 T CMECH H30MEPHBIX
cnuptoB coctaBa C4H9OH ¢ n30biTkoM MeTammudeckoro Kanblusa? CocTaBUTh CTPYKTYPHBIE
(bopMyIIbl BCEX U30MEPOB JAHHOTO CIHMPTA U Ha3BaTh UX MO MEXIYHAPOIHOH HOMEHKIIATYpeE.

Keiicol

Keiic Nel. «Xmop B xu3HM yenoBekay B Snonuu o0beguHEHHBIMU culaMy HalimoHanmbHOTO
HHCTUTYTa 3710poBbs U lIpedextypHoro yHuBepcutetra CHI3YOKHM OBLIO TPOBEICHO
MCCJICIOBAHUE. YUEHBIC BBISICHWIN, YTO €CTECTBEHHBIE OPTaHUYECKHE BEIIECTBA BCTYIAIOT B
pPeaKIuIo ¢ XJOPUPOBAHHOW BOJOW M3-TOJ KpaHa, oOpas3ysl OomacHbIE COSAUHEHMUsI, KOTOPbhIC
MOTYT CIIY)KUTb IPUYMHOU paka. Takue coenuHeHuss HasbiBaroTCs MX, 1o ecth «MyrtareH
UKC» nin «HeusBecTHbI MyTaren».

3amaHus:
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1. Ilpennoxure cnocoObl YMEHBUIEHHs SJOBUTOIO BIMSHHUS XJopa B NUTHEBOM BOJE Ha
OpraHu3M YeJIOBEKa.

2. Ucxons w3 cBoed KU3HEHHOW MPAKTHUKU, NPUOIM3UTENFHO PACCUUTANUTE, CKOJIBKO
XJIOPUPOBAHHOM BOJBI BBl UCIIOJIb3YETE B TEUEHUE JAHS U JIJIS1 KAKUX LieJIen?

3. Kakue opransl yenoBeka 00JbIlie BCEro CTPagaroT OT BO3ACHCTBUS XI0pa?

4. Kak BIMsIET XJIOPUPOBAHHAS BOJIA HA YEJIOBEKA IPU KYITaHUH?

5. Haitaure nomonHUTENbHYIO HHPOPMAIIMIO O 3aMEHE XJIopa MpH 00e33apakuBaHUU BOBI.

6. Hccnenyiite pa3nmuyHble TOBapbl OBITOBOM XWMHH B CBO¢M nome. COCTaBbTE CIHCOK
XJIOPCOZIEPKALUX COEIMHEHUH, YKaXKUTE MEpPhl 0€30I1aCHOCTH MpU pabOTe ¢ HUMH.

Keiic Ne2. «Bogopogomobunu — mar B Oyaymiee» Apromoomnn Honda FCX Clarity Ha
BOJIOPOJHBIX TOIUIMBHBIX 3JIEMEHTaX €34T 1o poporam Epomnsl ¢ 2009 roma. B 2011 rony
Honda mnpucoeaunHmiaack K eBpoOMelCcKOMy MapTHePCTBY skonoruynoi sHeprum (Clean
Energy Partnership), mociie 4yero BbIBena Ha TEPBBIM IJIaH MPOU3BOJICTBO IKOJIOTHYECKU
yucThiX aBToMoOuied. A Ha Ilstom MockoBckom MexayHapoaHoM aBTocaione BA3
IIPEICTaBUII CBOIO HOBUHKY «JlamaAHTAm» ¢ OajuioHaMu BOJOPOAA U KUCIOPOA.

3anaHus:

1. ITouemy MHOrM€e aBTOMOOMJIbHBIE KOMIAaHUM pa3padaThIBalOT aBTOMOOWIIH, padoTarouue
Ha BOJOPOJIHOM TOILJIUBE?

2. Kak BBIXJIOMHBIE Ta3bl aBTOMOOUJICH, pa0OTaIOIMIKUX Ha YTIE€BOIOPOIHOM TOIUIUBE, BIUSIOT
Ha 3/I0pOBbE YeJI0OBeEKa?

3. Kakue «+» 1 «—» Bbl BUIUTE Y BOJOPOAOMOOMIICH?

4. Haitnute qOMOTHUTENBHYIO HHPOPMAIIHIO 00 UX YCTPOUCTBE.

5.Ecnm B Bamieit ceMbe WM y BallMX 3HAKOMBIX €CTh aBTOMOOWIIM, MOJCYUTANTE, CKOIBKO
MPUOIU3UTENBHO JIUTPOB OCH3MHA, Ta3a U KAKOW MapKU UCTIONb3YETe €KETHEBHO.

6. Kakue BeniecTtBa U B KaKOM KOJIMYECTBE MOTYT HaXOJUTHCS B BBIXJIOMHBIX ra3ax BallUX
aBTOMOOUIIEH?

Keiic Ne 3. I'a3 Oe3 3amaxa, Bkyca u 11seta. ['opuT ¢ o0pa3zoBaHUEM BOJIbI M YTIIEKUCIIOTO Ta3a.
DTO BEHIECTBO HAXOAUT HIMPOKOE MPUMEHEHHE B OBITY B KayeCTBE TOIUIMBA, CEILCKOM
XO034MCTBE, METAJUTYPrHUH.

3amanue:

1. Ha3zoBuTe 3TO BENIECTBO.

2. K kakomy KJIacCy CO€AMHEHUN OTHOCUTCS JAHHOE BEIIECTBO?

3. KakoB KaueCTBEHHBIM U KOJUYECTBEHHBIN COCTAB ATOT0 BellecTBa?

4 Kakue BemiecTBa 0Opa3yroTcs MpHU B3aWMOJCHCTBUU KHCIOPOJA C ATHUM BEIIECTBOM?
3anuumTe ypaBHEHHSI BO3MOKHBIX PEaKIMi U HA30BUTE MPOTYKTHI PEAKIIHil.

5. [ToueMy 3Ty peakiuio Ha3bIBAIOT TOPEHUEM ?

Keiic No 4. «HenonpaBumas ommbOka» B ¢upme TOO «Kackan-2» mpu 3akauke raza B
OaJJIOHBI, HE JT00ABWJIM BELIECTBO KOTOPOE MPHUIAET 3amax JoMairHeMy razy. ['a3 Obun
JIOCTABJIEH B OJIHY W3 KBapTUp M MPH 3TOM OaioH npomyckai. Yepe3 CyTKH BCe >KHIIbLIbI
OKa3aJIiCh B OOJIbHUIIE

3amanue:

1. Umeet nu npupoaHbIN ra3 npornaH u 0yTaH 3anax?
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2. Kakyro HenonpaBUMyro OIIMOKY COBEPIIMIM paOOTHUKU Ta30BOM CTAaHLIMU NP 3aKayke
OBITOBOTO raza?

3. Kakoe BemniecTBo mpuaaeT 3amax JoMaliHeMy rasy?

4. MoxeTt i1 000HSHHE YeJIOBEKa yJIOBUTH ra3 0e3 3amaxa?

5. Kakum mpubopoM MOXKHO J10Ka3aTh IPUCYTCTBUE Ta3a B KBapTUPE, €ClId OH Oe3 3anaxa’?

Keiic No5. «Oumctka HedTenpoaykToBy Hamwdme JIerkKOOCMOJSIOMMXCS HEHACHIEHHBIX
YIJIEBOAOPOJOB U KHCIOPOA-, a30T- M CEPOCOJAEpXkAIIMX COEIMHEHH B COCTaBe
HEe(TENPOAYKTOB CHM)KAET KauyeCTBO IMOJYYEHHBIX M3 HHUX MNpoayKToB. I[losTomy oHH
MOJIBEPTalOTCSI OUUCTKE.

CriocoObl 04MCTKHU: 00pabOTKa KUCIOTOM U OCHOBAHUEM, 3aTEM T'MAPOOUYNCTKA, aIcOpOLUs U
abcopOrus.

Ounctka KHUCIOTaMU. JIIs OYMCTKM OT HEHACBIEHHBIX YIJIEBOJOPOJOB M a30THUCTHIX
OCHOBaHUN HEPTENPOAYKTbl 00pabaThIBAIOT HEOOJBIIMM KOJUYECTBOM CEPHON KHUCIOTHI.
3aTteM JUIsl OYUCTKH OT HA()TEHOBBIX KUCIOT U OCTATKOB CEPHOM KUCIIOTHI UX 00pabaThIBaIOT
HIeJIOYbI0, @ TOCJe ATOr0 MNPOMBIBAIOT BOJOM. OcTatok mnociae oOpabOTKH KUCIOTON
Ha3bIBAETCS KHCIBIM TYAPOHOM, a OCTaTOK Imocjie O0O0pabOTKH WIENOYbI0 — HaQTOM,
(HatpueBast coib Ha()TEHOBBIX KUCIIOT).

CylHOCTh OYUCTKH HEPTENPOAYKTOB METOJAMU aJcOpOIMU U aOCOpOIMU 3aKII0YaeTCsl B
CEJIEKTUBHOM aJicopOunu ancopOEHTaMH BpPEIHBIX MIPUMECEH, UMEIOIIUXCS B COCTaBe
He(TENPOTYKTOB.

C 1enpio MOBBILIEHUS] YCTOWYMBOCTU M KauecTBa B HEPTENPOILYKThI JOOABISIIOT HEOOJBIIOE
KOJIMYECTBO AHTHOKHUCIUTENEH (MHrHOUTOpOB). B KadecTBe MHTHOMTOPOB HCIOJB3YIOTCS
dbeHoIIbI, apOMaTHYECKHUE aMUHBI, aMUHO(EHOJIBI U T. 1.

3aaHue Keicy:

1. U3yuuth criocoObl ouncTkr HedTH (aacopOrus u abcopOims)

2.YeMm oauH CIIoco0 OTIUYaeTCs OT APYroro?

3.Kakue crnocoObl OYUCTKHA HEPTH MOKETE NPETIOKUTH BbI?

Keiic No 6. «Okonorus u Hedrenpombicen» 3arpsi3HEHUs OKPYKaIOIIEH cpebl MPU 100bIYe
HeTH 11 HaAIero BPEMEHUW OUYeHb akTyalbHa mpobieMa. OmnacHbIM HUCTOYHHUKOM
3arpsisHenus Kacnuiickoro Mopst sBisieTcs Mopckas HedTenooOsua, Takke Kacnuit
3arps3HACTCS MPU TPAHCIOPTUPOBKE HePTH TaHkepamu. Kaxaeiii U3 Bac BUIET MO
TeJIEBU30PY MOCJIEACTBUS aBapuil He(pTeHATMBHOIO TaHKepa. YepHbIe, MacIsHUCThIE Oepera,
MOKPBITHIE MA3YTOM, KPbLIbS ITHI] B BI3KOM Ma3yTe, JIFOAU B 3alIUTHBIX KOCTIOMaX, KOTOPbIE
cobuparoT HePTh JIomaTaMu U BEAPAMH.

Tankep «Butsa3p» ¢ 3 Ha 4 aBrycra (kak coo6Omaer «Ka3zaxcraHckas mpaBiia») MEepeBO3HII
He(d1h 180 ToHH Mo Kacnuto. B ycnoBusix 110xoi BUAUMOCTH TaHKEP MOTY4YUII IPOOOUHY U
HavaJl TOHYTh. YenoBedeckux xepTB cyMenu n3bexars. Ha moBepxHOCTH MOpS, T/I€ 3aTOHYI
TaHKep 00pa3oBasIOCh HEPTIHOE TISITHO, KOTOPOE PA3IMIIOCh HAa Tepputopun 6osee 20 kM.
3aJjaHUE K KEUCY:

1.Hackonbko onacHo HedTsiHOE 3arps3HeHue Kacnus v kakue SKOJOTHUYECKHUE MOCIeICTBUS
OHO UMeEET?

2. [IpuBenuTe mpuUMeEpHI pelieHus JaHHOM 3KOJIOTMYeCKOU MPoOIeMbl?

3.Kakue texHosoruu /st cobopa HeTH C MOBEPXHOCTH MOPSI MOXKETE MPEJIOKUTH BbI?
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Keiic Ne 7. IloBblllieHHE KOHIICHTPALIUA HEKOTOPBIX Ta30B B aTMOCc(epe MOKET MPUBOJIUTH K
r100aTbHOMY TOTEIUICHHIO - TaK Ha3blBaeMOMY «IMapHUKOBOMY 3hdexty». [loxamyit,
Hanbosiee BaKHBIMU «ITAPHUKOBBIMH razamMm» sBistoTcst C02 u CHA4.

MertaH BO3HHMKAET MPU aHA3POOHOM (T. €. MPOUCXOISIIIEM B OECKUCIOPOAHON Cpeie) pacmajie
OpPraHMYECKUX BEIIECTB; My3bIPbKH METaHa 00pa3yroTcs B OOJIOTUCTBIX MECTHOCTSX, 33 YTO
OH TOJIy4YHJI Ha3BaHUE «OOJIOTHBINA ra3». 3aTOIUIEHHbIE NOJIA (HAPUMEpP, PUCOBBIE MO BO
BpEMsI CEBA) SABJISIIOTCSI HCTOUHUKOM OOJIBIIIOTO KOJIMYECTBA METaHA.

JpyruM MCTOYHUKOM METaHa SBJISIOTCS JKBAa4HbIE KUBOTHBIE, TAKUE, KaK KOPOBBI, OBIIbI U
KO3bl, MUIIIEBAPUTETIbHAS CUCTEMA KOTOPBIX YCTPOEHA 0COOBIM 00pa3oM MJisi IepeBapuBaHUs
TpaBSHOM MUIIKM: KOHEUYHbIE TPOYKTHI METa00IM3Ma

CoJlep’KaT METaH, KOTOpbIM BblAeIseTCsl B arMmocdepy. DTO NPUPOAHBIA IMPOLECC, XOTA
KOJIMYECTBO JOMAIIHUX XMBOTHBIX 3aMETHO BBIPOCIIO 3a IOCJIEIHHE JBa crosieThs. bomee
TOr0, COCTaB KOPMOB CYIIIECTBEHHO BJIMSIET HAa KOJIMYECTBO 00OPa3yIOIIErocsl METaHa.
1.Chopmynupyiite runoTe3y BbIICICHUS METaHa JIFOAbMHU.

2. Kak KOIu4ecTBO METaHa, 3aBUCUT OT KOJIMYECTBA HACEJICHUS IJIAHETHI.

3.UTo siBisieTCSI HCTOUHUKOM BBIJIEJICHUS ME€TaHa B atMochepy?

BapuaHTbl TeM NPoeKTOB
1. UccnenoBanue coctaBa MUHEPAIHLHOM BOJIBI U PEKOMEH IAINY 110 €€ UCII0JIb30BAHMUIO.
2. UccnenoBanue pa3pymiaroniero AeHCTBUS MPUPOTHON BOIBI HA CTPOUTEIIBHBIC MaTEPHAITHI.
3. CocTaBrieHHe  TMpOEKTa  IBETHUKa/oropojaa/caga B 3aBHCUMOCTH  OT  COCTaBa
MIPOAHATM3UPOBAHHBIX ITOYB B COOTBETCTBUH C JU3AMHEPCKUM 3arpocoM (MOHOXPOMHBII
[IBETHUK, IIBETHUK OJHOJICTHUKOB, MHOTOJICTHUKOB, ICKOPATUBHBIN OTOPOI U JIp.).
4, CocraBiicHHEe COaTaHCHPOBAHHOIO MEHIO Ha JCHb (HEIEeI0) B 3aBUCUMOCTH OT
COZIEPKAHUS XUMHUUECKUX MAKpPO U MUKPODJIEMEHTOB B MTPOAYKTAaX MUTAHMUS.
5. UccaenoBaHue KauecTBa MMTHEBOUN BOJIEI.
6. UccnenoBanue mpoO BOIONIPOBOIHOM BOJIBI HA MPEAMET YCTPAHEHUS KECTKOCTH.
7. YcTpaHeHue KECTKOCTH BOJIbI B CEJIbCKOXO03SMCTBEHHOM JESTETLHOCTH.
8. KoHTpoJib KauecTBa TEXHUUYECKOW BOJIBI Pa3HBIX BUIOB B COOTBETCTBHHU C METOJIUKAMM 10
I'OCT.
9. Co3nanue 1eKOpaTUBHOM MITYKATYPKHU.
10. IIurMeHTEI B U3AETIUAX U3 CTEKJIA.
11. UccnenoBanue pa3pymaroniero 1elCTBUS BOJIbI HA CTPOUTEIILHBIC MaTEPHUAIIbI.
12. Onenka cocTosiHUS BO3/yXa paboueid 30HbI CIIEIUaINCTa (TEXHOJIOTa, CTPOUTENS U T.I1., C
ydeToM 00JacTi mpodeCcCHOHANBHONU ACSITEIBHOCTH) B COOTBETCTBUM C HOPMATHUBHBIMH
JIOKYMEHTaMHU.
13. Onpenenenue KkpacuTesneil B HATypadbHBIX ¥ TPOU3BOJICTBEHHBIX COKAaX.
14. Ananu3 GU3UKO-XMMHYECKUX CBOWCTB MOJIOKA PA3JIMYHOTO ACCOPTUMEHTA.
15. UccnenoBanue CBOMCTB aCIUPUHA U U3YUYEHHE €0 BIMSAHUS HA OPraHU3M YEJIOBEKa.
16. N3yuenue cBOMCTB KpacuTesel 1 00OHApYyKEHHUE TIOICIIACTUTENICH B COCTaBe HOTYPTOB.
17. OGHapyxenue putamuaa C B HaTypaJbHBIX COKaX.
18. PazpymurenbHoe Bo3nericTBue Koka-Kojsl Ha OpraHu3M 4eJIOBeKa.
19. KucnoTHslii 10Kk U €r0 BIUSIHUE HA OKPYKAIOIILYIO CPEey.
20. YcrpaHeHue KeCTKOCTH BOJIbl HA MMPOMBIIUICHHBIX MPEANPUATHSIX.
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21. VccnenoBanue cocTaBa v KadyecTBa MOPOKEHOTO.

22. ConepikaHue HUTPATOB B 3€JICHHU.

23. Onpenenenue coaepkanusi BuTaMuHoB A, B1, B6, B12, P, C B opexax.
24. Onpenenenre oOMIeH KECTKOCTH BOBI.

25. Onpenenenne KUCIOTHOCTU XJI€O00YIOUHBIX U3CIUH.

26. Onpenenenve Hanu4us BUTaMuHa C B pa3TUYHBIX BUJIAX KAITyCTHI.

27. Onpenenenre HAIMYKS BUTAMUHA A B Pa3IMYHBIX BUIaX OBOIICH.

28. Onpenenenne KUCIOTHOCTU XJI€O00YIOUHBIX H3CIUH.

29. OrmpenienieHne KUCIOTHOCTH MOJIOKA.

30. ConeprxkaHue HUTPATOB B KapTodee.

31. Onpenenenue o0IIEH KECTKOCTH BOJIBI.

32. CozmeprkaHue HUTPATOB B OBOIIAX U UX BIUSHUE HA OPraHU3M YeJIOBEKa.

TeMbl 10KJ1210B
1. CoBpeMeHHbBIE METO/IbI 00€33apa’KUBaHUS BOJIBI.
2. AnnmoTponusi METauIoB.
3. Ucnonb30BaHue paiOaKTUBHBIX U30TOMOB B TEXHUYECKUX IIEJISIX.
4. PEHTT€HOBCKOE U3JIyYCHUE U €r0 UCIOJIb30BAHUE B TEXHUKE U MEAUIUHE.
5. OxpaHa OKpy»KaroIeu Cpeabl OT XUMUYECKOTO 3arpsi3HEHUS.
6. CepHas KHCIIOTa — «XJIEO XUMUYECKON MPOMBIIILIIEHHOCTH.
7. llpakTuyeckoe TPUMEHEHHE OJJIEKTPOJu3a: papUHUPOBAHWE, TaJIbBAaHOIIACTHKA,
raJjbBaHOCTETHUS.
8. McTopusi IBEACKOW CITUYKH.
9. Ponb MeTaJJIOB B KCTOPUM YEJIOBEUECKON UBUIIU3ALINH.
10.Uctopus pa3BUTHS YEpHON METAILTYypPrUu.
11.Uctopus pa3BUTHS LIBETHONM METAJLTYPTUH.
12.CoBpeMEHHOE METAILTYPTrUYE€CKOE MPOU3BOJCTRO.
13.Posib METAJUIOB U CIIJIABOB B HAYYHO-TEXHUUYECKOM MPOTrPECCE.
14.Koppo3ust METAJLJIOB M CIIOCOOBI 3aIIUTHI OT KOPPO3HH.
15.9konornueckue acreKkThl UCIIOJIB30BAHUS YTIIEBOAOPOIHOTO ChIPBSI.
16.OKOHOMUYECKHE ACHEKThl MEXIYHAPOAHOTO COTPYAHHUYECTBA IO HCIOJBb30BAHUIO
YTJIEBOJIOPOJHOTO CHIPbSI.
17.Xumust yriieBoJOPOTHOTO ChIPbSL.
18.YrineBoaopoaHOE TOILUIUBO, €r0 BUbI U HA3HAYCHUE.
19.CunTeTHYECKHE KaydyKU: UCTOPHS, MHOTOOOpa3ne U NEPCIICKTUBHI.
20.Pe3nHOTEXHUYECKOE TTPOU3BOJICTBO U €r0 POJIb B HAYYHO-TEXHUYECKOM MPOTpecce.
21.IlpumeHeHre apoOMaTUYECKUX YTIE€BOJOPOIOB.
22. ApoMaThuecKue yrieBoI0PO/ibl KaK ChIPbE AJIs MPOU3BOACTBA MECTUIUIOB.
23.Hedptp m ee TpaHCHOPTUPOBKA KAaK OCHOBAa B3aMMOBBITOJIHOTO MEXKIYHAPOIHOTO
COTPYJIHUYECTBA.
24.CBapo4yHO€ NPOU3BOACTBO U POJIb XUMHUH YIIIEBOAOPOAOB B HEM.
25.Y1IIeBOAbI M UX POJIb B AKHUBOM MIPUPOJE.
26.CpencTBa rUrMEHbI HA OCHOBE KHCIIOPOICOAEPKAIIUX OPraHUYECKUX COCTMHEHUM.
27.Cunrernueckue moriue cpeactsa (CMC): 1oCTOMHCTBA U HEIOCTATKHU.
28 lebpuuut Oenka B MUILEBBIX MPOJIYKTAaX W €ro MPEoJIOJICHHE B paMKax TIJI0O0ATbHON
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IIPOJIOBOJIbCTBEHHOM MPOTrPaMMBlI.
29.Xumust 1 OMOJIOTHST HYKJIEMHOBBIX KUCTIOT.

Tembl pepeparTon
1. buorexHoJOrus U reHHast HHXeHepHst — TexHoJoruu X XI Beka.
2. HanoTexHOJOTHs Kak MPUOPUTETHOE HAmpaBlICHHE Pa3BUTUS HAYKU U MPOU3BOJICTBA B
Poccuiickon ®enepanum.
3. CoBpeMeHHbIE METO/AbI 00e33apaKMBAHUS BOJIBI.
4. AnioTponus METaJUIOB.
5. Xuzub n gearenbHOCTh .M. Menaeneena.
6. «llepuoguueckomy 3aKoHy Oyayliee HE TPO3UT PA3PYLUICHUEM. . )
7. Cunre3 114-ro snemenTta — TpuyM@d poCCUMUCKUX (PUBUKOB-SIEPIIUKOB.
8. MH3oTomsl Boopoa.
9. Hcnonb3oBaHue palMOAKTUBHBIX U30TOMOB B TEXHUYECKUX IEISIX.
10. PeHTreHOBCKOE M3ITyu€HHUE U €TO UCIIOJIb30BAHNE B TEXHUKE U MEIUIIMHE.
11. [na3ma — 4eTBEpPTOE COCTOSIHUE BEIESCTRA.
12. AmopdHubIe BeecTBa B MPUPOAE, TEXHUKE, OBITY.
13. Oxpana oOkpyXxaromieil cpeapl OT XHUMHUYECKOTO 3arpsisHeHusa. KonnuecTBEeHHBIE
XapaKTePUCTHUKU 3arPS3HEHUS OKPYKAIOIICH Cpebl.
14. TlpumeHeHue TBEPOTO U razooopa3zHoro okcuaa yriaeposaa (IV).
15. 3amuTa 030HOBOTO PKpaHa OT XUMHUUYECKOTO 3arps3HCHHUS.
16. I'pyOoaucnepcHbple  cUCTeMbl, WX  Kilaccupukanus W HUCIOJB30BAaHUE B
npo(hecCuOHATBHOM NeSTENbHOCTH.
17. KocMeTtnueckue remim.
18. IlpumeHeHue CycrnieH3uil u IMYIbCUNA B CTPOUTEIILCTBE.
19. Munepasibl 1 TOpHBIE TTOPOBI KAK OCHOBA TUTOCHEPHI.
20. PactBOpsI BOKpYT Hac. THUTIBI paCTBOPOB.
21. Bosa kak peareHt u cpefa JiIsi XMMUYIEeCKOTo Mpoliecca.
22. Xwuznb n nesarensHOCTh C.AppeHuyca.
23. Bkiag OT€4eCTBEHHBIX YUEHBIX B Pa3BUTHE TEOPUHU AIIEKTPOIUTHIECKON JUCCOITUAIIH.
24. YcTpaHeHHE )KECTKOCTH BOJIbI Ha MPOMBIIIICHHBIX TIPEAPUATHSIX.
25. CepHas KUCIIOTa — «XJIe0 XMMUYECKOW MPOMBIIIIIEHHOCTH.
26. Mcnionb30BaHWE MUHEPATbHBIX KUCIOT HA MPEANPUITUIX PA3TUYHOTO MPOPUIIs.
27. OKcubl ¥ COJIM KaK CTPOUTENbHbIE MATEPUAIIBI.
28. Ucropus rurca.
29. [loBapeHHas COJIb KaK XMMHYECKOE ChIPhE.
30. MHuoronvkuii kKapOOHAT KaNbIIUs: B IPUPOJIE, B TPOMBIILIECHHOCTH, B OBITY.
31. Peakiuu ropeHus Ha MPOU3BOJICTBE U B OBITY.
32. BupryanbHOE MOACIMPOBAHUE XUMHYECKHUX MTPOIIECCOB.
33. DIeKTpoIHM3 PACTBOPOB AJICKTPOIUTOB.
34. DnekTposn3 paciiiaBOB IEKTPOJIUTOB.
35. [IpakTuueckoe MpPUMEHEHHE BJEKTpoJu3a: padUHUpPOBAHUE, TajlbBaHOIUIACTHKA,
raJibBaHOCTETHSI.
36. Ucropust moiayyeHus U MpOU3BOACTBA ATFOMUHUA.
37. DNEKTPONMTUYECKOE TTOTyUYeHHE U papUHUPOBAHNE MEJIH.
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38. XKuzub u gesrenbHOCTH I.J[3BH.

39. Ponb MeTalsIOB B HUCTOPUM 4YEIOBEYECKOW ULMBHIM3AIMU. MCTOpUsT OTEeYeCTBEHHOM
yepHOil MeTautyprui. COBpeMEHHOE METAILTypriuuecKoe MPOU3BOICTBO.

40. VcTopusi 0TeUeCTBEHHOW IBETHOM MeTa/uTypruu. Pojab MeTanaoB M CIUIABOB B HAy4YHO-
TEXHUYECKOM MpOTrpecce.

41. Koppo3ust METa/lIoB U COCOOBI 3aIUTHI OT KOPPO3HH.

42. lnepTHbIe U 0JaropoHbIe Ta3bl.

43. Poxxaarolye coiau — rajJoreHsl.

44, VicTopust BEACKON CITUYUKH.

45. Uctopusi BOBHUKHOBEHUS M Pa3BUTHUSL OPTaHUYECKON XUMUHU.

46. XKuznb u gestenbHocTh A.M.byTieposa.

47. Butanusm u ero kKpax.

48. Posib OTEYECTBEHHBIX YYEHBIX B CTAHOBJICHUM U Pa3BUTHM MHUPOBOM OpraHU4ecKou
XUMHHU.

49. CoBpeMeHHBIE TIPECTABICHUS O TEOPUU XUMUYECKOTO CTPOCHUSI.

50. DKkonoruuecKne aceKThl UCIIOJIb30BAHUS YTICBOIOPOTHOTO CHIPHSI.

51. DkOHOMHUYECKHE AaCHeKThl MEXIYHAPOJHOTO COTPYAHHYECTBA IO HCIHOJIH30BAHUIO
YTIEBOJIOPOJTHOTO CHIPHSI.

52. Vctopust OTKPBITHS U pa3pabOTKH Ta30BBIX U HEPTSIHBIX MECTOPOXKACHH B Poccuiickoit
denepanum.

53. Xumus yrieBogopOHOTO ChIpbS U MOsI Oymytmas mpodeccusi.

54. YreBogopoHOE TOTUITMBO, €0 BUIBI M HA3HAYCHUE.

55. CuHTeTHYeCcKre KayqyKu: HCTOPHUSI, MHOTOOOpa3ue U MepPCIEKTUBBHI.

56. Pe3anHOTEXHUYECKOE TPOU3BOCTBO U €TI0 POJIb B HAYUHO-TEXHUUECKOM IIporpecce.

57. CapouHO€ MTPOU3BOJICTBO U POJIb XUMHUU YIIJIEBOJOPOJIOB B HEM.

2.3. TunoBbie BONMPOCHI K IK3aMEHY
1. Xumusi B COBpEMEHHOM CUCTEME HayK.
2. OCHOBHBIE TIOHSTHUS U 3aKOHBI XUMHUH.
3. CoBpeMEHHbIE TPEICTABICHUS 00 3JIEKTPOHHOM CTPOEHUU aTOMOB 3JIeMEHTOB. KBaHTOBbIE
yucna. [ punuun [Taynn.
4. 3aKOHOMEPHOCTH PACHPENEIICHHS JJIEKTPOHOB MO YPOBHSM U IOIYPOBHSM, 3JEKTPOHHBIE
dbopmyIbl U cxembl 31emMeHToB. [IpaBuino XyHna.
5. /IlnHaMuKa W3MEHEHHUS aTOMHBIX PaJuyCOB C POCTOM IMOPSAKOBOIO HOMEpA AJIEMEHTA B
nepuoanueckou cucreme J.M.Menneneesa.
6. 3aKOHOMEPHOCTH TMPOSIBIICHHS aTOMaMH BaJICHTHOCTH U CTENEHU OKHCICHUS B
3aBUCUMOCTH OT IIOJIOKEHUS IJIEMEHTOB B [IEPUOIUYECKON CUCTEME.
7. 3aKOHOMEPHOCTM HM3MEHEHMS DSJIEKTPOOTPULIATEIBHOCTH 3JEMEHTOB NEPHOINYECKON
CUCTEMBI U MPOSBJIICHUS] UMU METAJUNIMYHOCTH U HEMETAJULIMYHOCTH.
8. VYcnoBus o0Opa3oBaHUS KOBAJICHTHOW CBS3U. XapakTEPUCTHKAa €€ CBOWCTB —
HACBIIIEHHOCTHU, KPaTHOCTH, MOJISPHOCTH, HAIIPABJIEHHOCTH.
9. KoopauHannoHHas CBsI3b Kak 0COOBIN BUI KOBAJIEHTHOM CBS3H.
10.MoHHas CBA3b: CBOMCTBA, CXOACTBO U OTINYUS OT KOBAJICHTHOM.
11.CymHOoCTh BOZOPOAHOU CBA3U. MEKMONEKYISIPHBIE B3AUMOACHCTBHSL.
12.IloHsiTHE O CKOPOCTH XUMHUYECKOW peakuuu U enuHuiax e€ usmepenus. Kmaccudukanms
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peaKuuii o MEXaHu3MaM UX MPOTEKAHMUS.

13.3ak0oH nmeucTBUsS Macc; pojb KOHUEHTpAUWid B3aUMOJCHCTBYIOIIMX BEHIECTB B FOMO- U
TrEeTEPOTCHHBIX CUCTEMAX.

14.YcnoBusi BIMSIHUS JAaBJICHUS Ha CKOPOCTh TEUYEHMS] XMMHUYECKHX peakuuidl. BelpaxeHue
3aKOHA JEHCTBYIOIIUX MACC JUIsl PEAKLIMH, B KOTOPOW Y4aCTBYIOT I'a3bl.

15.BiusiHAe Ha CKOPOCTh XUMHUYECKUX PEAKIMIl TeMIlepaTypsl (IpaBWIIO U ypaBHEHUE BaHT-
Todda).

16.Karanu3zatopsl W Karajiu3; CYIIHOCTh OHMOJOTMYECKOrO KaTajln3a M OTIMYHE €ro OT
XUMHUYECKOTO.

17.XuMu4yeckoe paBHOBECUE M BIIMSIHUE HA HETO KOHLEHTPALMM HMCXOAHBIX BEIIECTB H
NpoAyKTOB peakunii. KoHCcTaHTa paBHOBECHSI.

18 ITpunnun Jle lllarense. BO3MOKHOCTH U yCIIOBHSI CMELICHUSI XUMUYECKOTO PAaBHOBECHUS B
peaKuuAx, COPOBOKIAIOIINXCS BBIACICHUEM HUIIU MTOTJIOLIEHUEM TEIUIA.

19 IIpunnun Jle [larense. BO3MOXKHOCTH M YCIOBHUS CMELIEHUS XUMHUYECKOTO PaBHOBECHS
peaKkitii, y4aCTHUKaMU KOTOPBIX SIBISIOTCA ra3000pa3Hble BEIIECTBA.

20.ITonsTHE O pacTBOpax, paCTBOPUTENSAX U PACTBOPEHHOM BEILIECTBE.

21. Knaccuduxanus pacTBOpOB.

22.BecoBble CcHOCOOBI BBIPAKEHHSI KOHIIEHTPALIMU PACTBOPOB: CYIIHOCTh, €IUHULIBI
n3mepenus. lIpuHnun pacuéra mMacchl HABECKM BEIIECTBA NPHU IIPUTOTOBICHWM W3 HETO
pacTBOpa MPOLUECHTHON KOHIICHTPALIVH.

23.MonsipHOCT, W MOJIbHAsI JOJISI KaK CIOCOOBI BBIPAKEHUS KOHIICHTPAI[UU PACTBOPOB:
CYIIHOCTb, €IMHMUIBI u3MepeHus. [IpuHimnm pacdy€ra macchl HABECKM BEILIECTBA IPU
IIPUTOTOBJIEHUU U3 HETO PaCTBOPA MOJIIPHON KOHILICHTPALIUH.

24 TloHsiTHE O HERJIEKTPOJIUTAX U BIEKTPOIUTAX.

25.MexaHu3M  3JIEKTPONPOBOJHOCTH  pacTBOPOB. OCHOBHBIE  TOJIOKEHHS  TEOPUHU
IEKTPOJIUTHYECKON  nuccoumannu.  CTeneHb  3JIEKTPOJIMTHYECKOW  TUCCOLMALMU.
Knaccudukanus 351eKTpoauTOB 10 UX CUIIE.

26.KoHcTanta pguccoluanuu ciaadoro dJjekTposuta. HoOHHOE MpOU3BEIEHHE BOJIBI.
BonopoaHslii moka3aress.

27.Y cnoBus NpOTEKaHUs peakuii MOHHOTO OOMEHa J0 KOHIIA.

28.IlonsiTe 0 ruAponuse coieil. BnusHue Ha XapakTep rHIpPOIU3a COJIU CHITbI 00pa3yIOIIUX
€€ KUCJIOT U OCHOBAHUM.

29.CymHOCTh OKHCIICHUS-BOCCTAHOBJIEHUS. 3aBUCHUMOCTh XapakTepa PEeIOKCIPOIIECCOB OT
peakiuu cpepl (Ha IpruMepe BOCCTAHOBJICHUS TIEPMAaHTaHATHOHA).

30.BaxkHeliime OKUCIWUTENM W BOCCTAHOBHUTENIH. YCIOBUS MPOSIBICHHUS HEKOTOPHIMU
BEIIECTBAMH CBOWCTB M OKHCIIUTENEH, U BOCCTAHOBUTENEU (HUTPUTHI, CYyIb(UTHI; MEPEKUCH
BOJIOPOA).

31.XuMuueckas CBsI3b B OPraHUYECKUX COCTMHECHUSX.

32. Teopusi XUMHUYECKOTO CTPOCHHUSI OpraHudeckux coeauHennit A.M. bytiepoBa, ee
OCHOBHBIE TIOJIOKEHHS.

33.Ilonstue 00 n3omMepum.

34 Ankanbpl. CoctaB M XuMH4eckoe crpoeHue. ['omonormueckuii psna. Homenknatypa.
CaoiicTBa.

35.Ankenpl. CocTtaB M Xumudeckoe crpoeHue. ['omonormueckuii psn. Homenknartypa.
CpoiictBa.  IlpaBuno  MapkoBHMKOBa.  MexaHU3M  peakuu  3JIEKTPO(UIBHOTO
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npucoeanHenus. [lomydenne u npuMEeHEHUE alKEHOB.
36.lueHoBble  yrneBogopoasl. Crtpoenue. Xumuueckue cBoiicTBa. Ilomyduenue w
npumeHenue. HaTypanbHblil KayuyK, H30IIPEH, CTPOCHHUE U IPUMEHEHUE.
37.AIKMHBI, COCTaB, CTPOEHWE, HOMEHKIATypa, XHWMHWYECKHE CBOWCTBA, IOJy4YEHUE U
IPUMEHEHUE.
38.ApeHbl, TOMOJIOTUYECKUH psn OeH30ya, (U3NKO-XMMHUYECKHE CBOMCTBa, CTPOCHHE,
NOJIy4eHHUE, IPUMEHEHHUE.
39.IlpupoaHble UCTOYHUKU YTIEBOAOPOJHOIO Chipbs. IIpuponHble W MOMyTHBIE HEPTSIHBIE
rasbl, UX COCTaB M UCTOJIb30BaHue. HepTh u nmpoaykThl ee nepepaboTKu, X TPUMEHEHUE.
40.Criuptbl ¥ (DEHOJBI, CTPOEHUE M H30MepHus. MexaHu3M HYKJICO(UIBHOTO 3aMElICHUS.
SAnoButocTe cnupTtoB. WX BIHMsSHME HAa OpraHuW3M uenoBeka. [lonydeHwe W NpUMEHEHUE
CIIUPTOB.
41.Anpnerunsl U KeTOHbI. ['omMotornueckue psiibl. MizoMepus 1 HOMEHKIIaTypa. XHUMHUYECKOE
U DJJEKTPOHHOE CTPOEHHE, pEeakUuud HYyKI€O(QUIbHOTO MPUCOEIWHEHUS BOJOpOJa
raJjoreHOBOJIOPOJOB. Peakiiny noinuKoHAEHCALH.
42.KapOOHOBBIE KHCIJIOTBL. DJIEKTPOHHOE CTpPOCHHE KapOOKCHUIbHON rpynmbl. OOmas
dopMmyna W TpeAeNbHBIA s MPEACIbHBIX OJHOOCHOBHBIX KapOOHOBBIX KHCIOT. Bubl
CTpYyKTypHOU m3omepuu. llomyuenue, pusnueckue u XUMHUYECKHE CBOMCTBA KapOOHOBBIX
KHCJIOT. Mbuta. Mblla Kak COJIM BBICHIMX KapOOHOBBIX KUCJIOT. I[IpuMeHeHne kapOOHOBBIX
KHUCJIOT U uX npon3BoAHbIX. [Ionstue o CMC.
43.Cnoxusie 3¢upsl. Kupbl. CTpoeHue ciioxHbix 3¢upoB. XKupel 1 ux cBoiictBa. Beicime
KapOOHOBBIE KUCIIOTHI, BXOSIINE B COCTAB MPUPOIAHBIX KUPOB (MAIbMUTUHOBAS, OJIEMHOBAS,
creapuHoBasi). Ux mpumeHeHue u posib B npupoje. Ousndeckne u XMMHYECKUE CBOMCTBA
YKUPOB; THAPOJIU3 KUPOB, X OKUCIIEHUE, THIAPUPOBAHNE KUIKUX KUPOB.
44.Yrneonbl. CTpoeHHE MOHOCAXapHUIOB (TITIOKO3bI U (DPYKTO3bI), TUCAXapUIOB (caxapo3sbl),
noJiucaxapuioB (Kpaxmalla M IIeJUIF0JIO3bI); CBOMCTBa TJIIOKO3BI, Caxapo3bl, Kpaxmalia.,
LIEJUIFOJIO3BI U MX IPUMEHEHNE.
45.A30TCcoAepKanMe  OpraHMYecKue  BelecTBa.  Ha3Banme  aMHMHOB;  CBOWCTBA
annpaTUIeCKUX U apOMaTUYECKUX aMUHOB (aHWJIMHA) U UX TPUMEHEHHE; CTpOeHUE aibda —
aAMUHOKHUCIIOT, CTPYKTYpY O€JKa, CBOMCTBA U 3HAUEHUE OEJIKOB.

3. Kpurepuu oneHKH pe3yJIbTATOB 00yUYeHUsA

KpuTtepun o11eHKH KOMIIBIOTEPHOTO TECTUPOBAHMS:

[Ipy mpoBeaeHUM TEKYIIErO0 KOHTPOJIA YCIIEBAEMOCTH B BHJAE TECTUPOBAHUS
KOJIMYECTBO BOIMPOCOB 1Jisi cTyAeHTa - 30. Bompock! 715l CTyI€HTOB BBIJAIOTCS CIyYailHbIM
o0pa3oM, MO3TOMY OJHOBPEMEHHO CTYACHTHI OTBEYAIOT Ha pPa3zHOOOpa3HbIE IO YPOBHIO
CJIOKHOCTH TECTOBBIE 3a/IaHHs CIEAYIOLIEro THUIA: BEIOOP OJHOTO MPaBUIBHOTO OTBETA;
BbIOODP HECKOJIBKUX MPaBUWIIbHBIX OTBETOB. Ha BrinmonHenue 3ananuit orsoautcsa 40 MUHyT.

3HaHUA CTYJIEHTOB OLIEHUBAIOTCS MO MATUOAIIBHON CUCTEME.

KonnyecTBo MpaBUIIbHBIX OTBETOB:

85-100% - oTimn4uHO,

70-84% - xoporiio,

50-69% - y/10BIIETBOPUTEIIHHO,

0-49% - Hey1OBIETBOPUTEILHO.

Kpurtepuu onieHUBaHUsI NPAKTHYECKUX PadoOT:

[Ipu moAroToBKE K MPaKkTUYECKONM paboTe PEKOMEH]YETCS MCIOJIb30BAThKOHCIEKTHI
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JeKUuH, y4eOHO-MEeToANYecKoe U MH(POpPMALMOHHOE obecreueHne aucuuIuIMHbl. Kaxnoe
3aJlaHue MPAKTUYECKOM pabOThl OLIEHUBAETCS 110 MATH OaJIbHOM LIKaJIe:

OrneHka «OTIUYHO» BBICTABISIETCA NPU COONIOACHUU CIEAYIOIIUX YCIOBUN: CTYACHT
BBIIIOJIHAET MPAKTHUYECKHE 337a4d B MOJHOM OOBEME, OTBEYAET HA BCE IOCTABJICHHBIE B
IIPAKTUYECKOM3a1a4e BOIPOCHI, BBIIOJIHSIET BCE 3aJaHUs MPAKTUYECKOM 3a/1a49H.

OneHka «XOpouIo» BBICTABISETCA MO CIAEAYIOIIUM KPUTEPHSIM: CTYIEHT JIOIyCKAeT B
pElIEHNN NPAKTUYECKOW 3a7aud HE3HAUYMTENbHBIE HETOYHOCTH; IMPABWIBHO NPUMEHEHBI
TEOPETUYECKUE 3HAHMS.

OneHKa «yIOBIETBOPUTEIIBHO» BBICTABIISIETCS MO CIAEAYIOIUM  KPUTEPUAM:
JOIYCKAeT B PELICHWM IPAKTUYECKOM 3a/1ayd 3HAYNUTEIbHbIE HETOYHOCTH, B TOM YHCIIE
HETOYHO IPUMEHEHBI TEOPETUYECKHUE 3HAHUS.

OneHka «HEYOBIETBOPUTEIBHO)» BBICTABIISIETCS 10 CIEAYIOIIUM KPUTEPHUSIM: CTYIECHT
HE BBINOJIHAET 33JJaHUsl IPAKTUYECKOM 3a/1aui, OTBETHI COJIEPKAT CYLIECTBEHHBIE OLLIMOKU.

Kpurtepun oieHKH NPOMEKYTOYHOM ATTECTALIUM:

[Ipn mpoBeneHnn MPOMEKYTOUHOM aTTECTAIMK BOIIPOCHI K AK3aMEHY PacIpeacsieTCs
II0 YPOBHIO CIOXHOCTH. OOs3arenbHas YacTh BKIIOYAET BOIPOCHI, COCTaBJISAIOLINE
HEOOXOJMMBIA M JIOCTATOYHBII MUHHMYM YCBOEHUS 3HAHUH W YMEHUH B COOTBETCTBUH C
tpedoBanusiMu PI'OC CIIO u Ha ocHoBe ®I'OC COO. Ha nmoarotoBKy K yCTHOMY OTBETY
cTyneHTy orBoguTcs He Oonee 40 munyT. Bpems ycTtHoro otBera crynenrta coctaBmser 10
MUHYT.

3HaHUS CTYJEHTOB OLICHUBAIOTCS 110 MATUOAIUIEHON CUCTEME.

S «OTAMYHO» - TIYOOKO U TMPOYHO YCBOEH BECh MPOrPaMMHBIM MaTepual;
IIOCJIEA0BATEIBHO M TOYHO IIOCTPOECHA pedb, OTCYTCTBYIOT 3aTpyJAHEHUsS C OTBETaMM Ha
JOTIOJIHUTEJIbHBIE WJIA YTOUYHSIOIIKUE BOIPOCHI;

4 «xopomo» - YCBOEGH BEChb IPOrpaMMHBIM MaTepual; B PEYd HUMEITCS
HE3HAYUTEIIbHBIE HETOYHOCTH; IPABUIIBHO IIPUMEHEHBI TEOPETUYECKUE 3HAHUA; Ha
OOJBILIMHCTBO JOTMOJIHUTEIbHBIX WM YTOUHSIOIINUX BOIIPOCOB JaH OTBET;

3 «yIOBIETBOPUTEIBHO» - YCBOEHA OCHOBHAS 4acTh IIPOIPAMMHOIO MAaTepuasa; pedb
HE COJEPXKHT <«JIeTajiei»; HEIOCTATOYHO-IPABWIbHBIE (HOPMYIUPOBKH; Ha OOJBIIMHCTBO
JOTIOJTHUTENBHBIX WM YTOYHSIOIINX BOITPOCOB UCIIBITHIBAIOTCS 3aTPYyAHEHUS B OTBETE;

2 «HEyJOBJICTBOPUTEIBHO» - HE YCBOCHA 3HAYUTEIbHAsA 4YacTb IIPOrPAMMHOIO
MaTepHaia; OTBET COAECPKUT CYIIECTBEHHBIE OLIMOKU.

B xoze oneHnBaHus MOTYT OBITh YYTEHBI TUYHOCTHBIE PE3YyJIbTATHI.

4. YueOHO-MeTOAUYeCKOe U HHPOPMAIIMOHHOE oOecneuyeHne JUCHUIINHbI

OcnosHnasa numepamypa:

1. AupunorenoBa, W.B. Xummsa:  y4eOHMK W MPAKTAKYM  JUIS  CPEIHErO
npodeccuonanbHoro obpazopanus / M. B. Andunorenona, A. B. badkos, B. A. Ilonkos. — 2-
e w3a., wucrnp. wu jgom.— MockBa: MsmarensctBo Opaiit, 2023.— 291c.-

(ITpodeccuonansuoe obpazoBanue). — ISBN 978-5-534-11719-6. — TekcT : 37eKTPOHHBIN //
Oo0pa3zoBatenbHas miardopma FOpaiit [caiit]. — URL: https://urait.ru/bcode/513807

2. Huxonbckuii, A. b. Xumus : yueOHUK W TIPAKTHKYM JI CPETHETO MPO(PECCHOHATHHOTO
obpazoBanusi / A. b. Hukonbckuii, A. B. CyBopoB. — 2-e¢ uza., nepepad. u jgomn. — Mockaa :
NznatensctBo KOpaiit, 2023. — 507 c. — (IlpodeccuonansHoe obpazoanue). — ISBN 978-5-
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https://urait.ru/bcode/513807

534-01209-5. — Texkcr : snektpoHHbIi // ObOpazoBarenbHas miaat@opma FOpaiit [caliT]. —
URL.: https://urait.ru/bcode/513537 (mata oopamenus: 09.11.2023).

3. Xumus : y4eOHMK s cpeaHero mpodeccronansHoro obpaszosanusi/ FO. A. JleOenes,
I'. H. ®anees, A. M. I'ony6es, B. H. IllamoBair ; mox o6mieit pexakumeii I'. H. daneesa. — 2-¢
u3n., Tmepepadb. u  gom. — MockBa: MsmarensctBo  FOpaiit, 2023.— 43lc.-—
(ITpodeccuonansroe obpazoBanue). — ISBN 978-5-9916-7723-3. — TekcT : 27IeKTpOHHBIH //
OopazoBatenbHas 1uiardpopma FOpaiir [caiit]. — URL: https://urait.ru/bcode/513073 (nara
obpamenus: 09.11.2023).

Jlonoanumenshan numepamypa:

1. Audpunorenona, 1. B. Xumus. bazoBslii ypoBeHs: 10-11 kmacchl : ydeOHUK SIS CpETHETO
obmrero oopazoBanus / Y. B. Audunorenona, A. B. babkos, B. A. [lonkoB. — 2-¢ u3., UcIp.
u gom. — Mocksa : U3narensctBo FOpaiit, 2023. — 290 c. — (O011eodpa3oBaTesibHbIN ITUKIT). —
ISBN 978-5-534-16098-7. — TekcT : anekrponHsiil // ObpazoBarenbHas miatgopma FOpait
[caiiT]. — URL.: https://urait.ru/bcode/530422

2. Audunorenosa, . B. Xumusi. ba3osriii ypoBenb: 10-11 kmaccel : y4eOHHK 711 CPEAHETO
obmrero oopazosanms / U. B. Audunorenoa, A. B. babkos, B. A. [TonkoB. — 2-¢ u3., UcIp.
u non. — Mocksa : M3narensctBo FOpaiit, 2023. — 290 c. — (O0mieo0pa3oBaTeIbHBINA IAKI). —
ISBN 978-5-534-16098-7. — Texkcr : anekrponsslit // ObpazoBatenbHas miaatgopma FOpaiit
[catiT]. — URL.: https://urait.ru/bcode/530422 (nara oopamenus: 09.11.2023).

3. Amapres, A. W. O6mas xumus. COOpHHMK 3aJaHUil ¢ IpUMEpaMH PEHISHUH . ydeOHOe
nocobue g cpeaHero  mpodeccuoHanbHOro  obpaszoBanusi/  A. . Anaphes,
JI. . Aponuna. — 2-e uzz., ucnp. u nomn. — Mocksa : UznarensctBo Opaiir, 2023. — 127 ¢. —
(ITpodeccuonansuoe obpazoBanue). — ISBN 978-5-534-09932-4. — Tekct : 251eKTpOHHBIH //
OopasoBarenbHas iatdopma FOpaiit [caitr]. — URL: https://urait.ru/bcode/514556

4, I'muuka, H. JI. O6mas xumus B 2 T. ToM 1 : yueOHUK 1u1s cpeiHero npodeccuoHanbHOTO
obpazosanus / H. JI. 'munka ; mox pemakumeit B. A. ITonkosa, A. B. babkoBa. — 20-¢ u3j.,
nepepad. u pomn. — Mocksa : UznarensctBo FOpaiit, 2023. — 349 c. — (IIpodeccuonanbuoe
obpaszoBanue). — ISBN 978-5-9916-9672-2. — Tekct : amektponHblii // ObOpazoBaTenbHas
mwiatdopma FOpaiit [catit]. — URL: https://urait.ru/bcode/512151

5. I'munka, H. JI. O6mas xumus B 2 T. ToMm 2 : y4eOHUK 111 cpelHero MpodhecCuOHAIBHOTO
obpazoBanms / H. JI. 'nmunka ; mox pemakiueir B. A. [TonkoBa, A. B. badkosa. — 20-¢ m3.,
nepepad. u pomn. — Mocka : M3agatensctBo Opaiit, 2023. — 383 c. — (IIpodeccuonanbHoe
oOpazosanue). — ISBN 978-5-9916-9670-8. — Tekct : anextponHsiii // OOpa3zoBarenbHas
wiatdopma FOpaiit [caiit]. — URL: https://urait.ru/bcode/512504

6. 3aiinie, O. C. Xumus. JIabopaTopHbIil MPakKTUKyM U COOPHHUK 3ajad : yueOHOe mocodue
it cpennero npodeccuonansHoro odpaszoBanus / O. C. 3aiineB. — Mocksa : M3gaTenbeTBo
FOpaiit, 2023. — 202 c. — (Ilpodeccunonansroe obpazoBanue). — ISBN 978-5-9916-8746-1. —
Texcr : onexkrponHsii // OOpaszoBarenbHas miatdpopma FOpait [caiit]. -
URL.: https://urait.ru/bcode/513541

7. MapteiHoBa, T.B. Xumus. VYruyonennsii ypoBenb. 10-11 kmaccel: ydeOHUK s
cpeanero odmero oobpasosanus / T. B. MapteinoBa, 1. B. ApramonoBa, E. b. 'oxyHOB ; o
obmeit penakuueit T. B. MapTeiHOBOM. — 2-¢ u3a., ucnp. u aom. — Mocksa : M3naTeascTBo
FOpaiit, 2023.— 352 c. — (OO6meobpazoBarenbubiii 1uki). — ISBN 978-5-534-16227-1. —
Tekct : omektpoHHbld //  OOpaszoBatenbHas 1atdopma  Opaiit  [cadt]. -
URL.: https://urait.ru/bcode/530645
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8. Pocun, U.B. Xumusa. YdueOHMK M 3aJauyHUK : JJIs CpeaHero IMpodhecCHOHAIBHOTO
obpazoanusi / W. B. Pocun, JI. JI. Tomuna, C. H. ConoBreB. — MockBa : HM3gaTeabcTBO
FOpaiit, 2023. — 420 c. — (Ilpodeccunonansaoe oopazoBanme). — ISBN 978-5-9916-6011-2. —
Texcr : onexktponHsidi // OOpaszoBatenbHass miarpopma HOpait  [caiiT]. -
URL.: https://urait.ru/bcode/512022 (nata oopamenus: 09.11.2023).

9. Tynukun, E. . Xumus. B 2 4. Yacte 1. O0mias u HeopraHudeckass XuMus : y4eOHUK s
cpeanero mpodeccruoHanmbHOro oopaszoBanus / E. W. TynukuH. — 2-¢ u3ad., UCHp. U JOI. —
Mocksa : M3gatensctBo HOpaiit, 2023. — 385 c. — (IIpodeccuonanproe oOpa3oBaHHE). —
ISBN 978-5-534-02748-8. — TekcT : anekrponHsiil / ObpazoBarenbHas miatdopma FOpaiT
[caiiT]. — URL.: https://urait.ru/bcode/513730

10. Tynukun, E. 1. Xumusa. B 2 4. Yacts 2. Opranndeckas XuMus : Y4eOHUK SISl CPETHETO
npodeccuonanbHoro oopazoBanus / E. W. Tynukun. — 2-e uzn., uchp. u jgom. — Mocksa :
UznarensctBo FOpaiit, 2023. — 197 c. — (IIpodeccuonansuoe obpazopanue). — ISBN 978-5-
534-02749-5. — Tekct : snextpoHHbd // O6pazoBarenbHas miatdopma Opaiit [caiit]. —
URL.: https://urait.ru/bcode/513731

11. Xumus. 3agayduk . yaeOHOE mocoOue A cpeaHero npodeccHoHaabHoro oopasopanus /
1O. A. JleGeneB [u np.] ; mox obOmen pemakumeit I'. H. ®aneeBa. — Mocksa : M3matenbcTBo
FOpaiit, 2023. — 236 c. — (Ilpodeccnonanmsaoe oopazoBanme). — ISBN 978-5-9916-7786-8. —
Tekct : omektpoHHblid //  OOpa3zoBarenvHas 1atdopma  IOpailit  [caift]. -
URL.: https://urait.ru/bcode/513091

Hnmepnem-ucmounuku:

1. hvsh.ru — XypHan «XuMus B IIK0JIe».

2. https://postnauka.ru/themes/chemistry — nekiuu mo xumun Ha caiite [TocTHayka.

3. http://gotourl.ru/4780 (http://elementy.ru/) HayuHo-momyIpHBIA MPOSKT «DJIESMECHTHI
Oomnbiol Hayku» ((du3uKa, XUMHS, MATEeMAaTHKa, aCTPOHOMMSI, HAYKW O KU3HU, HAYKH O
3emuie). HoBocTH Hayku, KHUTH, HAYYHO-TIOMYJISIPHBIE CTAThU, JICKIIUU, YHITUKIIOTICIUH.

4. http://gotourl.ru/4783 (http://potential.org.ru/) CaiT Hay4yHO-TIONMYJSPHOTO JKypHasia
«ITorenumany. Kypnan uznaércs ¢ 2005 r., ¢ 2011 r. — paznen «Xumus».

5. http://gotourl.ru/4785 (http://www.hij.ru/) Caiit Hay4HO-TIONYJISIPHOTO KypHaJIa « XUMUS U
xu3HbY». XKypHan u3mgaéres ¢ 1965 r.

6. http://gotourl.ru/4786  (http://www.chemnet.ru/rus/elibrary/) OtkpbiTas 3yeKTpOHHAs
oubnuoreka xumuyeckoro noptana «Chemnety», comepxut yueOHble U UH(MOPMAIIMOHHbIE
MaTepuabl JJIs MIKOJbHUKOB W yuuTened. B Hell MOXHO HalTH y4yeOHUKH IO OOuIed u
HEOPTaHWYCCKON XUMHUHU, OPTaHUYECKONW XUMHUHU, MYJIbTUMEIHaMaTepHaIbl, a TaKKe 3aJ1auu
XUMUYECKUX OJIMMIHNAA C PEIICHUSIMH, 3aJa4d BCTYNMUTEIBHBIX 9K3aMEHOB IS
aOUTYypUEHTOB.

7. http://gotourl.ru/4787 (http://www.chem.msu.ru/rus/olimp/) HNudopmarimoHHbie
Marepuaibl 00 onmMmnuangax: MOCKOBCKOH Topojackoi, Bcepoccuiickoi, MeHIeaeeBCKo,
Mexnynaponnoi. lIpuBeneHbl 3agaum TEOPETHUECKHX M IKCHEPUMEHTAJIBHBIX TYPOB,
noIpOoOHBIE PEIIeHUs, CITUCKH U (poTorpaduu modeauTeNeH.

8. http://gotourl.ru/7179  (http://chem.dist.mosolymp.ru/)  Cucrema  JUCTAHIIMOHHOTO
o0y4eHusi, HaIpaBJIeHHas B MEPBYIO0 OUYEPe/lb Ha MOJITOTOBKY K OJIMMIIMAJaM BCEX YPOBHEH —
OT MIKOJBHBIX 10 MexayHapogHoil. CalT CcoIepKUT OrpOMHOE KOJMYECTBO 3ajad,
CrpYNIUPOBAHHBIX KaK MO TeMaM, TaKk W Mo oiaummnuazam. [lo BceM OCHOBHBIM pazieiam
XUMUH TNPUBEAEH TEOPETUUECKUI MaTepHall U pa300paHbl pelICHUsI TUTIOBBIX 3a]1ay.
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9. http://gotourl.ru/4790 (http://webelements.com/) Hanéxuas crnpaBounas uHbopMaIus o
XMUMHYECKHUX 3JICMCHTaX U MX CBOMCTBaX (Ha aHTJIMHCKOM SI3BIKE).

10. http://gotourl.ru/7180 (https://www.lektorium.tv) Hexommepdeckuid calT OHIalH-
00pa3oBaHus, COJCPKUT MHOTO MHTEPECHBIX 00Pa30BaTEIbHBIX KYPCOB U BHICOICKIIUHN IS
IIKOJIbHUKOB, CTY/ICHTOB U yuuTesed. ECTh HECKOJIbKO KYPCOB IO XHMUH.

11. http://gotourl.ru/4800 (https://www.cas.org/) Caiitr Chemical Abstract Service — caMsblii
aBTOPUTETHBIN B MUPE XUMHUH UH(POPMAMOHHBIA HHTEPHET-PECYPC (CANUT IIIATHBIN).

12. http://www.organic-chemistry.org/ ITopTam mo opraHHYECKOW XUMHH Ha AHTJIMHCKOM
SI3BIKE.

13. http://www.xumuk.ru CaiiT 0 XUMHH: KJIACCHUCCKHE YYCOHUKH, CIPABOYHUKH,
SHIIUKJIONICNH, TIOMCK OPTraHNYECKUX U HEOPTaHWYCCKUX PEaKIIHMid, COCTABICHHE YPaBHECHUH
peaKIuu.

14. http://orgchemlab.com/ Caiit, mocBAIMIEHHBIN MPAaKTUIECKOH paboTe B 1a00OPATOPHH.
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[Tpunoxenue 1

YacTtHoe npodeccuoHaibHoe 00pa3oBaTeibHOE YUpeKIeHue
«MocKkoBCKHIT 00J1aCTHOH COBpeMEHHbIH KOJLIEIA»

3AYETHO-9K3AMEHAIIMOHHASA BEJIOMOCTb
20 /20 yueOHblii roa

CrenmajgbHOCTh:

I'pynna: Kypc CEMECTP

®dopma KOHTPOIIS — 3aueT, nudPepeHIupOBaHHbI 3a4eT, SK3aMeH, Ipyrue GopMbl KOHTPOJIS (noguepiyTs)
HaumenoBanue qUCHMIIIAHEI:

daMuIUs ¥ MHUITMAJIBI TTPETI01aBaTEeIIA:

Jata npoBeneHust: « » 20 T
OTMeTKa 0 coaue
No Howmep 3aueta / mudd. 3aueTa / TMomcs
W damunus, UMs, OTYECTBO CTYACHTOB | 3a4eTHOM HK3aMEHALMOHHON nperofasaTens
KHIDKKH OLICHKH / IPYTHX
dhopmax KOHTPOJIS
1.
2.
3.
4,
5.
6.
7.
8.
9.
10.

Yucio cTyAeHTOB, SBUBIIMXCS Ha dk3aMeH / 3auet / iudd. 3ader / qpyrue GopMbl KOHTPOIS .
YucIo CTyICHTOB, He IOMYIICHHBIX K dKk3ameny / 3auety / qudd. 3auety / apyrum dpopmMam KOHTPOJIS .
Yucno cTyAeHTOB, HEe SBUBIIMXCS Ha dKk3aMmeH / 3auet / iud¢. 3ayer / npyrue GopMbl KOHTPOIS ___.

N3 HUX MONYYUBIIMX «OTIUYHOY - ,«XOPOIIIOY - , «YZOBJIETBOPUTEIILHO) - :
«HEYAOBJIETBOPUTEIBHO -
N3 HUX MONYYUBIINX «3a4TEHOY - , «HE 3aYTEHO) -
[IpenonaBarens
[Toamuch d.1.0.
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