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1. TIOSICHUTEJIBHAS 3AIINCKA

IIporpamma cocraBJjieHa Ha ocHOBe DeepaabHOrO TOCYIaPCTBEHHOTO 00pa30BaTEIIEHOTO
CTaHJapTa cpelHero (OJHOro) 001ero 0opa3oBaHus, yTBEpKIEHHOTO IPUKA30M
Muno6pnaayku Poccun ot 17.04.2012 Ne 413 ¢ yuerom crienndukn Creruanau3upoBaHHOTO
y4eOHO-HAyYHOTO IIeHTpa Y palbcKkoro ¢eaepanbHoro yausepcuteta (nanee — CYHI] YpdVY)
U TpaJuluii npenogaBanus xuMuu B HEM. [Iporpamma sBiseTcs IpeeMCTBEHHOI 110
OTHOIIICHHUIO K IPOrpaMMaM y4eOHOTO IpeIMeTa « XuMusi», ucnosibzoBasmumMces B CYHI B
1989-2014 roxax.

HopMaTHBHBIIi CPOK 0cBOEeHMS MPOrpamMmsl — 65 Henenu, 325 yacos.
Cneuuduka nporpaMmbl:

Jannslit kypce npeanasznader 1uist yuamuxcst 10-11 kiaccos. [Iporpamma pa3zpabotana Ha 2 roja
o0yuyeHus B Kiaccax (pusnko-xumudeckoro npoduist. Kypc opueHTHpoBaH Ha yyamuxcs
npoMIbHBIX PU3MKO-XUMHUYECKUX KJIacCOB. B cooTBeTcTBUM C 11enbo U 3agauamu CYHI]
OCHOBHOMH 1LI€JIbI0 U3YUYEHHUS IPeaMeTa «XUMHUs» Ha YIIIyOJIeHHOM YPOBHE SBIISETCS CO3AaHUE
YCIIOBUH JJIs1 TBOPUECKOTO PA3BUTUS yUaAIUXCS, TPOSIBIIAIOUIUX CIIOCOOHOCTH K XMMHUHU.
MeTtonyeckoil HOBU3HOM TaHHOM MPOrpaMMBbl SIBIIsSIETCA U3ydeHue ooueii xumuu B 10-om
KJ1acce, a OpraHnyeckoil xumuu — B 11-om. B naHHO#M mporpaMMe UCIOIb3YIOTCS TEXHOJIOTUN
KaK TPaJUIIMOHHOTO, TaK ¥ MPOOIEMHOTO U HCCIIEIOBATEIIHCKOTO 00ydeHus, ¢ IpeolIajaHneM
nocjeAHuX. bosblias poib yaensercs XuMU4eCKOMY SKCIIEPUMEHTY.

esu 1 3a72a4u NPOrpamMMbl:

1. OcBocHHE CUCTEMBl 3HAHUH O CI)YH,Z[aMeHTaJ'IBHBIX 3aKOHax, TCOpUIX, q)aKTaX XHUMHU,
HeO6XO,I[I/IMI>IX JJIs1 TIOHUMAaHU HaquOﬁ KapTUHBI MHpa.

2. OBJ'IaJIGHI/Ie YMCHUAMHU XaAPAKTCPU30BaATh BCIICCTBA, MATCPpUAJIbl U XUMHWYCCKHUEC PCAKIINH,
BBITIOJIHATH JIa60paTOpHI>IG OKCIICPUMCHTBI; ITPONU3BOANUTE PACUCThBI IT0 XUMHUYCCKUM (1)0pMYJ'IaM n
YpaBHCHUAM, OCYHICCTBIATE ITOUCK XHUMHYECKOM I/IH(l)OpMaHI/II/I N OLICHUBATHL €€ TOCTOBCPHOCTD,
OpPUCHTHUPOBATHCA U IPUHUMATD PCHICHUA B HpO6HCMHBIX CUTYyalluiX.

3. Pa3BuTHe N03HABATCIbLHBIX HHTCPECOB, UHTCIJICKTYAJIbHBIX U TBOPYCCKUX CIIOCOOHOCTEH B
nmponecce n3ydeHud XHUMHYECKOH HAayKU U €€ BKJIa/la B TEXHHUYSCKUI IIporpecc NMBUJIN3alluH,
CJIO)KHBIX IPOTUBOPCUUBBIX HYTeﬁ pa3BUTHA H,I[eﬁ, TeOpI/Iﬁ U KOHIECHIIHNI COBpeMeHHOﬁ XHUMHUH.

4. Bocriutanue yoe:XJ€HHOCTH B TOM, YTO XUMHUS - MOUTHBIA HHCTPYMEHT BO3/IEHCTBUS Ha
OKPY’KaIOIIYIO CpeNy, U YyBCTBA OTBETCTBEHHOCTH 32 IPUMEHEHHNE MTOIYYEHHBIX 3HAHUM U
YMCHHH.

5. IlpumeHeHue MoTydYeHHbIX 3HaHUI U yMEHUI 17151 6e30macHoi paboThI ¢ BElIeCTBAaMU B OBITY
Y Ha NPOU3BOJICTBE; PEILIEHUS IPAKTUUECKUX 3a/1a4 B TIOBCEHEBHOM KU3HU; IPENYNPEKICHNE
SBJICHUH, HAHOCSIIIUX BPEJl 3J0POBBIO YEJIOBEKA U OKPYIKAIOLIEHN Cpeie; MPOBEACHUS
UCCIIEIOBATEIbCKUX PadOT, CO3HATENFHOIO BEIOOpa MpoheccHt, CBI3aHHON C XUMHUEH.

2. TPEBOBAHUSA K NPEIMETHBIM PE3YJIbTATAM
OCBOEHMUSA NTPOI'PAMMBbI

B pesynbraTte ocBoeHUs MPOrpaMMbl 00YUAIOIIUHACS HAYYHUTCH:
1) TonepaHTHOMY OBEACHUIO, TOTOBHOCTH U CIIOCOOHOCTH BECTH JUAJIOT C APYTHMH JIIOABMHU, TOCTUTaTh
B HEM B3aMMOINIOHUMAaHUSI, HAXOAUTH OOIINE LeTH U COTPYIHUYATH AJISl UX JOCTHKEHHS,



2) coBeplIaTh OCO3HAHHBIN BHIOOP OyayIeH npodeccu U BO3MOKHOCTEH peann3aliui cOOCTBEHHBIX
YKU3HEHHBIX IIJIaHOB; OTHOILIEHUIO K Po(ecCHOHaNbHOM NesTeIbHOCTH KaK BO3MOKHOCTH YYacTHs B
PELICHUH JINYHBIX, O0IIECTBEHHBIX, TOCYAaPCTBEHHBIX, OOIEHAMOHAIBHBIX TPOOIEM.

3) TOTOBHOCTH U CITOCOOHOCTH K CaMOCTOSITETIbHOM, TBOPUECKON M OTBETCTBEHHOH IS TETLHOCTH

4) yMEHHIO CaMOCTOSITENIBHO ONPEENATh LENU AEATENbHOCTH U COCTABIISITh IUIAHBI IEATEIbHOCTH;
CaMOCTOSITETIbHO OCYIIECTBIISATh, KOHTPOIMPOBATh U KOPPEKTUPOBATH AEATEIHHOCTD; UCIIONIB30BaTh BCE
BO3MOXKHBIE PECYPCHI JUISL JOCTHKEHHUS TIOCTABIICHHBIX LIEJICH U Pealn3alliy IUIaHOB AEATEIbHOCTH;
BBIOMPATH YCIICIIHBIE CTPATETUU B PA3JINYHBIX CUTYALHIX

5) yMEHHUIO NPOAYKTUBHO OOIIATHCS U B3aMMO/ICHCTBOBATH B IIPOIIECCE COBMECTHOM JIEATEIBHOCTH,
YUUTHIBATh MO3ULUH JPYTUX YYaCTHUKOB AEATEIbHOCTH, 3PPEKTUBHO pa3pemaTh KOHPIUKTHI

6) TOTOBHOCTHU M CIOCOOHOCTH K CAMOCTOSITEIbHON HH()OPMAIIMOHHO-TI03HABATEILHOM IS TEHHOCTH,
BKJIIOYasi yMEHHE OPHUEHTHUPOBATHCS B PA3IUUHBIX UCTOUHUKAX HHPOPMAIHH, KPUTHYECKH OLICHUBATH U
MHTEPIPETUPOBATh HHPOPMAIHIO, TOTYYaeMYIO U3 Pa3IMYHBIX HICTOUHHKOB;

7) BIIQACHUIO SI3BIKOBBIMH CPEICTBAMHU — YMEHHE SICHO, JJOTMYHO M TOYHO M3JIaraTb CBOIO TOUKY 3PEHUS,
UCIIOJIb30BaTh a/ICKBATHBIC A3BIKOBBIE CPEICTBA;

8) BIIaICHUIO OCHOBOIIOJIArarOIIUMHI XUMUYECKUMH MTOHATHAMH, TEOPUSIMH, 3aKOHAMH U
3aKOHOMEPHOCTSIMU; YBEPEHHOE MOJIb30BAHHE XUMUYECKON TEPMUHOJIOTHEN 1 CUMBOJIUKOIA;

9) BIaZeHNIO OCHOBHBIMU METOJaMH HAYYHOT'O TIO3HAHMS, UCIIOB3yEMBbIMU B XIMUH: HAOJIIOJICHHUE,
OTMCaHKe, U3MEPEHHUE, IKCIIEPUMEHT; YMEHUIO 00padaThIBaTh, OOBSCHITH PE3YNILTAThI MPOBEAEHHBIX
OTIBITOB M ETIaTh BBIBOJIBI; TOTOBHOCTH U CIIOCOOHOCTH MPUMEHSTH METO/BI TO3HAHUS TP PELICHUN
MIPAKTUYECKUX 3a]1a4;

10) ymeHUIO 1aBaTh KOJMYECTBECHHBIC OLCHKH M POBOAUTD PACYEThI O XUMHYECKHM (opMysaM u
YPaBHEHUSIM;

11) BnaneTs mpaBUIaMu TEXHUKU 0€30MACHOCTH IPU MCIOIb30BAHINHN XUMUUECKUX BEILIECTB

B pesynbrare 0cBoeHHUS MPOrpaMMbl 00yUaroIUicS MOJYYHUT BO3MOKHOCTh HAYYMThCsI: (HABBIKU
CIOCOOHOCTN)

1) HaBbIKaM COTPYAHHYECTBA CO CBEPCTHUKAMH U B3POCIIBIMHU B 00pa30BaTENbHOI e TEIbHOCTH;

2) TOTOBHOCTH U CIIOCOOHOCTH K 00pa30BaHMIO, B TOM YHCIIe CaMOOOPA30BaHUIO, HA IPOTSHKCHUH BCEH
JKM3HHU; CO3HATEIBHOMY OTHOIICHHUIO K HETIPEPHIBHOMY 00pa30BaHHIO KaK YCIOBHIO yCIEITHOM
npodeccnoHanbHOM 1 00IIECTBEHHON JISSITEILHOCTH;

3) Bi1aieHNIO HAaBBIKAMH TT03HABATEIBHOM, Y4€OHO-HUCCIIEI0BATEIBCKOM 1 IPOSKTHOM JSSITEIHOCTH,
HaBBIKAMH pa3peleHus mpooJieM; CIIoCOOHOCTH M TOTOBHOCTH K CAMOCTOSITEIIEHOMY ITOUCKY METO0B
peUICHUA MMPAKTUYCCKUX 3a/1ad, IPUMCHCHHUIO PA3JIMYHbIX METOAO0B ITIO3HAHMA,;

4) HaBBIKAM TO3HABATEILHOM pPe(IICKCHN KaK 0CO3HAHHS COBEPIIACMBIX ACHCTBUI U MBICIUTEIbHBIX
IMpoueCCOB, UX PE3YJILTATOB U OCHOBaHI/Iﬁ, rpaHul CBOCTO 3HAHWA U HE3HAHUW S, HOBBIX IMO3HABATCIbHBIX
3aj1a4y ¥ CPEACTB UX JOCTHKCHUSL.

5) chhopmMupoBaTh COOCTBEHHYIO TTO3HMIIUIO 110 OTHOIICHHIO K XMMUYECKOH HH(OpMAaLUH, OTy4aeMoit u3
Pa3sHBIX UCTOUYHHUKOB.

6) copmupoBath cucteMy 3HaHUH 00 OOMIMX XMMHUYECKUX 3aKOHOMEPHOCTSIX, 3aKOHAX, TEOPHSX;

7) chopMupoBaTh yMEHHS UCCIIEI0BATh CBOMCTBAa HEOPIraHUUECKUX M OPraHUYECKUX BEIIECTB, OOBICHATD
3aKOHOMEPHOCTH IMPOTECKAHUA XUMHUYCCKUX peaKHHﬁ, IIPOTHO3UPOBATE BO3SMOXKHOCTH UX OCYHICCTBIICHUA,
8) BJIAACHUIO YMCHUAMU BBIJIBUT'aTh T'MIIOTE3bI HA OCHOBE 3HAHUM O COCTaBE, CTPOCHNHU BCUICCTBA U
OCHOBHBIX XUMHUECKHX 3aKOHAX, IIPOBEPSITh X SKCIIEPUMEHTAIBHO, GOPMYIUPYSI LIEJIb UCCIICIOBAHUS;
9) BJIAACHUIO METOAAMU CAaMOCTOATEIIbHOT'O INITAaHUPOBAaHUA U MPOBCACHUA XUMUYCCKUX OKCIICPUMEHTOB C
co0uroieHreM npaBui 6€301acHOM paboThI ¢ BEIIECTBAMH U 1a00PaTOPHBIM 000PY10BaHHEM;

10) copmupoBaTh yMeHHE IPOTHO3UPOBATH, AHATM3UPOBATH U OLIEHUBATH C MO3HULIUI SKOJIOTHUECKON
0e30MacHOCTH MOCIEACTBHIS OBITOBOM U MMPOM3BOJICTBEHHON IEATENLHOCTH YeJI0BEKa, CBA3aHHOH C
nepepaboTKOM BEIIEeCTB.



3) YAEBHO-TEMATHUYECKUWM IVIAH

Ne
nn

HaunmenoBanmue TeM /
MOAyJIeH

Tema 1. OcHOBHEIE TOHATHUS
XAMUU

Bcero, uac.

15

B ToM uncie:

Jleknun

IIpakTH4eckue
3aHATHS (CEMHHAPBI,
JadopaTopHbIe
3aHATHS)

KonTpoJsbHbIe
padoThI

Tema 2. OCHOBHBIE KJIACCHI
HEOPraHMYECKHUX BEIIECTB

19

10

Tema 3. Ctpoenue atoma.
Ilepuoanuecknii 3aK0H U
[Tepunonnueckas cucrema
XUMHUYECKUX 3JIEMEHTOB
JI.M.Menneneera

19

10

Tema 4. XuMmuueckast CBS3b.
CTpoeHue BellecTBa

Tema 1. Xumnueckast
TEPMOJMHAMHKA

21

17

11

Tema 2. XumMuueckast
KHHETHKA. XAMUYECKOE
paBHOBecHe

17

Tewma 3. Teopus
AIEKTPOIUTUIECCKOM
nuccouuanuu. 'maponus
coJieit

27

10

15

Tema 4. OxucIUTENLHO-
BOCCTAHOBUTEJIbHBIE
peaxkuu. DIeKTPOIIN3

31

12

17

Tema 1. [ToBTOpeHue kypca | 15 6 9 0

o01Iel XUMHUH

Tema 1. Teopust ctpoeHus 30 10 16 4

OpPraHMYeCKUX BEIIECTB.

[IpenenbHbIe yIIIEBOZOPOIBI

Tema 2. HenipenensHbie 31 10 15 6

YIJIEBOJOPOJIBI

Tema 3. ApomaTuueckue 17 6 9 2
JIEBOJIOPOBI

Tema 1. Cruptel. [Ipocteie | 16 6 8 2

a¢upsl. DeHoITBI

Tema 2. KapOoHubHBIE 9 3 4 2

COEINHEHUS: albIETHIbI U
KETOHBI




Tema 3. KapO6oHoBbie 14 6 6 2
KHCJIOTBI M UX TIPOM3BOIHBIC

Tema 1. XKupbt 2 2 0 0
Tema 2. YrneBogpl 14 5 7 2
Tema 3. AMUHBL. 24 9 13 2
AmuHOKUCIOTHL. benku
Tema 4. 11 4 7 0
BricokoMouneKysipHbIE
COCJIMHEHUS

7. | Monyas 7. [loBropenue u
0000111eHIe Kypca XUMHH
Tewma 1. IloBTOpenue u 16 6 8 2
000011IeHIE Kypca XUMUU

Hroro 325 120 163 42




3. COJAEPKAHHUE ITPOT'PAMMBI

HaumenoBanue monyas/ pazaesa/
TeMbl.

Conep:xaHue 00y4eHus1, a TAK:Ke HAUMEHOBAaHHeE U
TeMaTHKa NPAKTHYEeCKUX 3aHATHIl (CEeMUHAPOB,
J1a00paTOPHBIX 3aHATHII), (P)OPM OPraHU3aAUNU 3AHATHI,
BH/IOB /1€SITEJILHOCTU 00YUAIOUIUXCS HCMOJIb3YyeMbIX
00pa3oBaTeJILHBIX TEXHOJIOTHI H PEKOMEH1yeMbIX
MeTOAUYEeCKHX MaTepHaJIoB, JuTepaTtypbl, UHTEepHeT-
pecypcos

MOAYJIb 1. OcHOBHbBIE 3aKOHbI U
TOHSITHS XUMHUH

Tema 1. OcHOBHBIE TOHATHS XUMHUHU

Atom. Monekyna. Mon. Pagikan. Xumudecknii 31eMeHT.
BanenTtHoCTh. DnekTpooTpHIIaTENBHOCTE. CTENIEHB
OKHCIIEHUS. XUMHUeckas peakuus. Tunsl peakuuii. [Ipocteie
U CJIO’KHBIE BEIECTBA. AJIIOTPOINS, aJUIOTPOIIHEIE
Moudukanuu. OTHOCUTENbHAS aTOMHAs Macca.
OTtHOCHUTeNbHAs MOJIEKYyJIgpHas Macca. Mok, MonsipHas
Macca. MorsipHbIii 00beM. 3aKOH COXpaHEHHS MacChl. 3aKOH
COXPAHEHUS SHEPTUHU. 3aKOH ITOCTOSHCTBA COCTABA
BeIlecTBa. 3aKOH OOBbEMHBIX OTHOIIEHHM. 3aKOH ABOTapo U
cleacTBHe U3 Hero. YpaBHeHne Menpaeneea-Knaneiipona.

Tema 2. OCHOBHEBIE KJIaCCHI
HEOPTaHWYECKNX BEIIECTB

[IpocTsie BemmecTBa: MeTayLTBl 1 HeMeTaITbl. OKCHIIBL,
ruapokcusl, comu. Coneodpasyromme u
HecoJieo0pa3yrolue oKCuabl. KIUCIOTHEIC, OCHOBHBIE,
amgoTtepHble okcuabl. Kucnopoacoaepxkamnie u
OeckucmoponHbie KUCIOTHL. [lenoun n HepacTBOpUMBIE
ocHOBaHUs. AMdoTepHbIe THAPOKCUABI. CpeaHue, KUCIbIC,
OCHOBHEIE, KOMILJIEKCHBIE, IBOMHEIC, CMEIIAHHbIE COJIH.
XVMUYECKHe CBOMCTBA U METO/BI MOy4YeHUs. | eHeTrnuecKkas
CBSI3b MEXTY KJIACCAMU HEOPTAaHMYECKUX COCTMHCHHUIA.

Tema 3. . Ctpoenue aToma.
[lepuonuueckuii 3axon u [lepuonuueckas
CHCTEMA XMMHYECKHUX DJIEMEHTOB
A.N.Menneneena

Mopenu ctpoeHus aroma. SAnpo u HykioHsl. Hykinuasl u
M30TOMBL. DNeKTpoH. [lyanusm anekTpoHa. KBaHToBBIE
yrcia. AToMHas opOuTaib. Pacpenenenue 31eKTpOHOB 110
opOHUTANISIM B COOTBETCTBHH C MPHHIUIIOM [layim, paBuiiom
Xynna, npaBuioM KieuykoBckoro. DneKTpoHHas
KoH($urypauus aroma. Banentusie anektponsl. OCHOBHOE U
BO30Y>KJICHHBIE COCTOSHHSI aTOMOB.

OJeKTpoHHAas KIIACCU(PUKAIMSI XUMHUUESCKHUX 3JICMEHTOB (S-,
p-, d- a1eMeHThI). DIIeKTPOHHbIE KOH(UTYPAIIMH aTOMOB
MIEPEXOIHBIX 3JIEMEHTOB.

CoBpemeHHasi POPMYyITHUPOBKA MEPUOTUIECKOTO 3aKOHA
COBPEMEHHOE COCTOSIHAE TIEPUOINIECKON CCTEMBI
xumudeckux 3nemeHToB .M. Menneneesa. [lepuonnueckue
CBOICTBa AJIEMEHTOB (aTOMHBIE PAUYChI, SHEPTHS
MOHM3AIHNH, CPOJICTBO K 3JIEKTPOHY) i 00pa30BaHHBIX UMHU
BEIIECTB.

Tema 4. Xumuueckas cBsi3b. CTpoeHue
BelIeCcTBa

KoBanentHas cBsi3b, €€ pa3HOBUTHOCTH U MEXAHU3MBbI
oOpa3oBanns. XapaKTepPUCTUKN KOBAICHTHON CBSI3H.
KommnekcHble coeuHeHUs. DAEeKTPOOTPULIATENbHOCTD.
CreneHb OKHCICHHS U BAJIGHTHOCTh. [ mOpuan3anus
aTOMHBIX opbutanei. IIpocTpancTBeHHOE CTpoeHHE
modiekyd. [TonsipHoCcTh MoJiekyil. IoHHast CBA3b.
Mertannuueckast cBsi3b. Bogopoanast cBs3b.
MesxmolekyapHble B3auMoJieicTBus. Equnas npupona
XUMUYECKHUX CBSI3EH.




BemecTBa MOJNEKYIISIPHOTO U HEMOJIEKYJISIPHOTO CTPOCHUSL.
CoBpeMeHHbBIE TIPE/ICTABIICHHS O CTPOCHUH TBEPBIX,
KUJIKUX U ra3000pa3HbIX BenlecTB. Kpucrammueckue u
amopHbIe BerecTBa. THUITBI KPUCTAIIMYECKUX PEIIETOK
(aromapHas1, MOJIEKYJISIpHAs, HOHHAS, METAITNIECKas).
3aBHCUMOCTh CBOWCTB BEIIECTB OT THUIA KPUCTATITUIECKUX
pEIIETOK.

[IpakTrueckue 3aHATHs (CEMUHAPBI,
JabopaTOpPHEIC 3aHATHS) - TEMBI

CeMuHapsl:

1. OcHOBHEBIE 3aKOHBI U TTOHATHS XUMUN
2. CTpoeHne aTomMa

3. Xumu4eckas CBs3b

JlaGopaTopHbie pabOTHI:

1. Knacchl HeopraHM4eCcKuX BEIIECTB

2. AMdoTepHOCTD

3. KommiekcHble COeTMHEHUS

4. CBOICTBa KHCJIBIX COJIEH

Hcnonb3yembie 00pa3oBaTebHbIe
TEXHOJIOI'nu (aKTI/IBHBIe METOAbI
o0yuenus, UKT).

TexHOIOTHs Pa3BUBAIOIIETO O0YUCHHS, TEXHOIOTHSI
MPOOJIEMHOTO O0YYCHUS, TPAJAUIIMOHHBIC TEXHOJIOTHH

[TpomexxyTOoUHBIH KOHTPOIH (TIPH
HaJIUYIH)

KonTponbHEIE paboThL:

1. OCHOBHEBIE 3aKOHBI U TIOHSATHUS XUMUH

2. OCHOBHBIE KJTaCChl HEOPIaHUYECKUX BEIIECTB
3. PelieHue pacyeTHbIX 3a1a4

4. Ctpoenue atoma. I13 u IIC JI.11. Menaeneera
5. Xummnueckas cBsi3b. CTpoeHHE BEIIECTBA

MOAVYJIb 2. OcHOBHBbIE XHMHYECKHE
Mpouecchl

Tema 1. XuMuueckasi TepMOIMHAMHKA

3aKOHOMEPHOCTH MPOTEKAHHS XUMHYECKUX PEaKIINHi.
TemnoBeie 3 dextsr peakuii. Tepmoxumuueckue
ypaBHeHus1. [ToHsTHE 00 SHTANBIIUH ¥ SHTPOIINU. DHEPTHsI
I'n66ca. CranmapTHBIC SHTAIBIHS, SHTPOIHS ¥ SHEPTHS
I'n66ca oO6pazoBaHus BelIeCTB. DHTAIBINS CTOPaHHs. 3aKOH
I'ecca u ceacTBUs U3 HETO.

Tema 2. XuMuueckast KHHETHKA.
XuUMHYEeCcKOe paBHOBECHE

CKOpOCTh peakliny, €€ 3aBUCUMOCTb OT PA3JINIHBIX
(akTOpOB. 3aKOH AECHCTBYIOIINX Macc. DJIEMEHTapHBIC U
CJIOKHBIE peakinu. MexaHu3M peakiuu. JHepTus
aKTUBALUHU. DHEPreTUIEeCKUi MPOMIIb peaKkiy, BIUSTHHE
Temreparypsl. Karanuszanuszarops! 1 katanus (rOMOTre€HHBIH,
reTeporeHHbIi, epMeHTaTHBHBIN). MHrHOUTOpHL. BrinsHue
KaTaJIn3aTOPOB ¥ HHTHOUTOPOB Ha SHEPreTHYeCKHid Tpoduib
peakuuu.

O6paTuMOCTh peakInii. XMMHIeCKOe paBHOBECHE.
Koncranra paBHOBecus. CMmelieHre paBHOBECHS TIO]]
nerictBueM pa3nuuHbIX ¢akTopoB. [Ipuniun Jle Hlarense.

Tema 3. Teopust 3MEKTPOIUTHIECKON
nuccouuanuu. ['uaponus coneit

UYucTele BemiecTBa U cMecH. J{UCIIEpCHBIE CUCTEMBI.
Konnonnneie cucremsl. icTuHHBIE pacTBOPHL. PacTBOpeHME
KaK (QU3UKO-XUMHUYECKUH Tporiecc. TerioBble SBIeHus PU
pactBopeHnr. CriocoOb! BEIpaXKEHHUS] KOHIICHTPALIH
PacTBOPOB: MaccoBast OIS PACTBOPEHHOT'O BEIIECTBA,
MOJISIpHAsI ¥ MOJISUTbHASI KOHIIEHTPAIUY, PACTBOPUMOCTb.
Onexrpoautuueckas qucconranys. CHIbHbIE U ciadble
anektpoauTsl. KoHcranTa qucconmanny. CTeneHsb
JACCOIMAITy. 3aKoH pa3dasieHms. Peakiinu HOHHOTO
obOmena. [IpousBenenune pacrsopumoctu. KicnorHo-
OCHOBHBIE B3aMOJICHCTBUS B pacTBopax. AM(OTEPHOCTb.
HNonHoe npousBeaeHue Bojsl. BogopoaHsbiil mokasarenb
(pH) pactBopa.




[Muaponus HeopraHuyeckux coenuHeHu. ['uaponus coneit
0 KaTHOHY, aHUOHY, TIOJTHBIN TUAPOIIN3, COBMECTHBIN
THUAPOJIN3 COJICH, B3aUMOACHCTBHE BEIIECTB C MPOTyKTaMHU
TUAPOJIN3A.

Tema 4. OKUCIUTEIBHO-
BOCCTAaHOBHUTEIIBHBIE PEAKITHH.
OnexTponu3

OKHUCITUTETHLHO-BOCCTAHOBUTEbHBIE Peakini. MeTo bl
3JIEKTPOHHOTO U 3JICKTPOHHO-HOHHOTO OalaHca.
HampapneHnue OKUCIUTEIHbHO-BOCCTAHOBUTEIBHBIX PEAKIIHIA.
Psin cTaHmapTHRIX 3JEKTPOAHBIX TOTeHITMaOB. Koppo3us
METaJUIOB U €€ BUBI (XUMUYECKAs H DIICKTPOXUMHYECKAS).
Croco0bI 3aITUTHI OT KOPPO3UH.

XVMUYECKHE UCTOYHUKH TOKA. [ albBaHUYECKUE U
TOIIIMBHBIC 3JIEMEHTBI, aKKYMYJISITOPBL. DJIEKTPOJIN3
PacTBOPOB U PACIIABOB. DIIEKTPOIUTHYECCKOE MTOTyYCHUE
IIEJIOYHBIX, MEIIOYHO3EMENTBHBIX METAJUIOB U aJTFOMUHUSL.
[IpakTHdeckoe MpUMEHEHUE MIEKTPOJIN3A.

[IpakTrdeckue 3aHATHS (CEMHHAPBI,
nmabopaTopHBIE 3aHATHUS) - TEMBI

CemuHapsl:

1. Xumuueckasi TepMOAMHAMUKA

2. Xumudeckasi KHHETHKA

3. TOH. I'maponus coneit

4. OBP. Dnekrponus

JlaGoparopHbie pabOTHI:

1. Xumudeckasi KHHETHKA

2. XuMHY€ECKOE PaBHOBECUE

3. B3aumozeiicTBre coseil ¢ MpoayKTaMH THAPOIN3a
4. CoBMeCTHBIN THAPOIIN3 Coei

5. OKUCIHUTETBHO-BOCCTAHOBUTENbHBIEC PEAKIIUU

IIpoMexyTOUHBIII KOHTPOJIb

KonTponbHbIE paboThL:

1. Xumudeckasi TepMOIMHAMHKA

2. XumMudeckasi KHHeTHKa. XUMHUYECKOE PABHOBECHE

3. Teopust 371eKTPOTUTHYECKON nucconanuu. Peakuuu
HMOHHOT0 OOMEeHa

4. I'maponus comneit

5. OKHCIUTETHHO-BOCCTAHOBUTEIBHBIE PEAKITUU

6. DIEKTPONIH3 B PaCTBOPAX M paciuiaBaxX AIEKTPOIUTOB

Hcnonp3zyemble 00pa3oBaTeNbHbIE
TEXHOJIOTUH

TeXHOMOTHS pa3BUBAIOIIETO 00YUCHHS, TEXHOIOTHS
IPOOJIEMHOT0 00Y4EHUs, TPAJAUIIMOHHBIC TEXHOJIOTHH

MOAYJIb 3. IloBTopeHue u
000011eHNe KYpca o01ueil XuMuu

Tewma 1. [ToBTOpeHue n 0000IEeHHE Kypca
o01elt XxuMun

Crpoenue aroma. [lepuoanyeckuii 3aKoH 1
ITepnonnueckas cucrema JI.11.Menneneesa.
Xumuyeckas CBs3b. TUIBI KPUCTATUTUYECKUX
peuetok. BogopoaHas cBsizb. XuMuyeckas
kuHeTHKa. CKOPOCTh XUMHUECKOM peakiiui 1
¢akTopsl, Busonre Ha Hee. OOpaTtumble 1
HEOOpaTHUMble XMMHUYECKUE PEAKIINU. XUMHUYECKOEe
paBHOBecue. CrIocoObI CMEMICHHSI XUMUYECKOTO
paBHOBecHs. XUMUYeCKasi TEPMOANHAMHUKA.
TemnoBoii 3pdexT xuMuIecKor peakun. IK30- U
sHIoTepMuYeckre peakimu. PactBopbl. CriocoObn
BBIPYKEHHS KOHIIEHTPAIH pacTBOpoB. Teopus
3NEKTPOIUTHYECKOM Jucconuanyy. Peakiuu
HOHHOTO oOMeHa. ['maponm3 coneit. OKUCIUTEIBHO-
BOCCTAaHOBHUTEINIbHBIE PEAKIMH. DIEKTPOIN3. XUMHUS
aneMeHTOB. CriocoObl MOTY4EHUsI U CBOMCTBA
BaXKHEHINX coequHEHUH 351eMeHTOB VIIA, VIA,
VA, IVA noarpynn, mejo4HbIX,




[IEJIOYHO3EMENTbHBIX METAJUIOB, INHKA, OCPUILIS,
ATIOMHHUSA, MEIH, XpOMa, JKelie3a, Mapranria.

Hcnonp3yemble 00pa3oBaTenbHbIE
TEXHOJIOTHH

TexHOIOrHs Ppa3BUBAKOLICTO 06y‘ICHI/IH, TCXHOJIOT'HA
HpO6JIeMHOI‘O O6y‘IeHI/I$l, TpaAUIIMOHHBIC TCXHOJIOTUHN

MOJAYJIb 4. YrieBoaopoasl

Tema 1. Teopusi CTpOCHUSI OPTaHUYECKUX
BemiecTB. [IpenenbHbIe yTaeBo 0pOIBI

Ankansl. 'omonornueckuii psg. [IpaBuia HOMEHKIATYPBI.
Tumer m3omepun. Ctpoenne. PU3HYECKHE CBOKCTBA.
Xumunueckue corictpa. [lomyuenue. Mexanusm
CBOOOTHOPATUKAIIEHOTO 3aMeITeHUS (TaJOreHUPOBaHUE,
HUTpPOBaHHe, CyIb(hHUpoBaHue, CyTb(HOXIOPUPOBAHHE).
TepMoaMHAMHYECKHIA U CTATUCTHYECKHUHA (haKTOPHI
npoTekanus peakuy. CTaOUIBHOCTD pauKaioB. Pemenune
3amad. CeMHHAp TIO TeMe «AJIKaHBD».

Tewma 2. HempenenbHbIE yTI€BOIOPOIBI

Anxensl. I'omonorugeckuit psan. [IpaBuna HOMEHKIATYPBHIL.
Tuns! n3omepun. Ctpoenue. Pusndeckre cBOCTBA.
Xumuueckue cporctpa. [lonyuenue. Mexanuzm
ANEKTPOQIIEHOTO MTPUCOEANHEHUS (TAIOTeHUPOBaHHE,
TUAPOTaIOTeHUPOBaHuE, ruApartanus). [Ipasuio
MapkoBHHKOBA (KJIacCU4ecKasi i COBpeMeHHast
thopmymmpoBkn). CTaOMIBPHOCTH KapOKAaTHOHOB. MeXaHN3M
CBOOOTHOPAAMKATILHOTO MIPUCOCTMHEHUS (peaKusi Xapaiia).
CB00OoIHOpaIUKAILHOE 3aMELICHUE B aJUTHIBHOE
noJjioxeHre. MexaHu3Mbl peakuyil TUIPOKCHIINPOBaHNS,
030HOJIM3a, HOJIUMEpU3aluy (paAuKaibHas, KATHOHHAS U
aHWOHHAas nojuMmepu3sanus). Pemenne 3agau. Komtoksuym
10 TeMe «AJIKEHBI»

Anxusbl. 'omonornueckuii psia. [IpaBuna HOMEHKIATypBI.
Tuns! n3omepun. Ctpoenue. Pu3nvecKre CBOMCTBA.
Xumunueckue coictpa. [lonmyuenue. Mexanusm
3NIEKTPOGUIBHOTO IPHUCOETUHEH U (T'aJOr€HUPOBaHUE,
THIIPOTANIOreHUpoBaHue, ruaparanusi). CpaBHEHHE CKOPOCTH
peaxuii 3MeKTpOoGUITBHOTO TPUCOSANHEHHUS TSI aJIKCHOB U
QIKMHOB. MeXaHN3M HYKJICO(QHUILHOTO MPUCOCTHHEHUS
(B3auMoIeHiCTBHE C CHHIITLHOW KHUCIOTOM, CIIMPTaMH,
KapOOHOBBIMH KHCIOTaMu). KucioTHeie CBOMCTBA alIKHHOB
(cpaBHEHHE 3JIEKTPOOTPULIATENILHOCTH yTIiIepoa B sp3, sp2 u
Sp-rubpuauszaunn). Pemenne 3anay. CeMuHap «AJIKUHBI)

Ankanuensl. 'omonornueckuit psia. [lpaBuna
HOMeHKJIaTypsl. Tumbl nzomepun. Ctpoenue. Pusndeckue
cBONCTBa. XuMudeckue cBoiictsa. [lonyuenue. Mexanusm
3NIEKTPOPUIBHOTO IPUCOETUHEH U (TaJOreHUPOBaHUE,
THAPOTAIOTeHUPOBaHue, ruaparanus). 1,2- u 1.4-
npucoenrHeHne. Knuetnyeckuidi 1 TepMOAMHAMUYECKUI
KOHTpoJIb peakiui. [lomumepusanus no tumy 1,2-u 1.4-
npucoenunenus. Peakius Junsca-Anbaepa. JueHsl u
nueHoduibl. Pemenue 3anau.

uxnoankanel. 'omonornyeckuit psa. Ipasuna
HOMeHKJIaTypsl. Tumnsl n3omepun. Ctpoenue. Pusndeckne
cBotictBa. Ctpoenue mMonekyin. Kondurypanuu n
KoH(popMaIu. Y CTOWYMBOCTD IIMKJIOB. X UMUYECKHUE
cBotictBa. [lonydenne. Mexannsm cBOOOAHOPAIUKAIBHOTO
3aMeLICHUs U 3JeKTPo(QUIbHOrO NpucoeanHeHus. Pemenne
3aJa4.

Tema 3. ApoMaTHUeCcKue yTiIeBOAOPOIBI

ApomaTHdecKue yriieBogopoabl. I OMOIOTHYECKIH Psil.
[IpaBuna Homenknarypsl. Tunsl uzoMmepuu. CTpoeHuUE.
®dusuyeckue cBoicTBa. Xumudeckue cBoictaa. [lomyueHue.
MexaHn3M 3IeKTPOPUIFHOTO 3aMeIICHHS




(TanoreHMpoOBaHUE, HUTPOBaHUE, CYIb(QHUPOBAHNE,
ANKWIMPOBaHNUE, allWIIMPOBAHNE) U HYKJICO(PIIEHOTO
3amerieHus. Teopust pe3oHaHca U Me3oMepHH. Pe3oHaHCHBIC
Y ME30MEPHBIC CTPYKTYpPbI. IHITyKTUBHBIN 1 ME30MEPHBIH

3 PeKTH 3aMeCTUTENCH. DICKTPOHHOJOHOPHBIC 1
3JIEKTPOHHOAKIICTITOPHBIC 3aMecTUTeNd. OpUSHTUPYIOIINE
neiictBue 3amectuteneil. CornacoBaHHas U HECOTJIACOBAaHHAS
opueHTanus. BeneHue QyHKIIMOHATBHBIX TPYIII B
OeH3osibHOE KoMbIl0. Penrenne 3ana4u. KommokBuyM «ApeHbD»

IIpakTudeckne 3aHATHS (CEMUHAPHI,
71a00PATOPHBIC 3aHSATHUS) - TEMBI

CeMuHApHI TI0 TeMaM: «AJIKaHBD». «AJKUHBD JlabopaTopHas
paboTa «AJIKEHBI. AJTKUHBD)

Bunsl nestenbHOCTH U GOpMBI
OpraHU3aliy 3aHITHI (3204HBIC
9KCKYPCHUH, TUCITYThI, KOJUIOKBHYMBI,
Oecenpl, MACTEpPCKHE, H T.11.)

KOJ'IJ'IOKBI/IYMLI 10 TCMaM: <<AJ'IKCHI>I>), «ApeHBI»

Hcnone3yembie 00pa3oBaTebHbIC
TEXHOJIOTUH (aKTHBHBIE METO/IbI
o0yuenus, UKT).

TexHomorus pazBuBaroIero 00yueHus, TEXHOIOTUS
po0JIeMHOro 00y4YeHNUs, TPAAULUOHHBIE TEXHOJIOTHH

ITIpoMeKyTOUHBII KOHTPOJIb

KonTtponbHbIe paboThI:

1. M3oMepus 1 HOMEHKJIATYpa aJIKaHOB

2. Ankansl. CTpoeHue, CBONCTBA, TOTyUCHUE

3. Ankensl. CTpoeHUe, CBOMCTBA, MOTYYCHUE

4. Ankunsl. CTpoeHue, CBOMCTBA, OTyYEHUE

5. Ankanuensl. [uknoankanel. CTpoeHue, CBOMCTBA,
MIOJTy4YeHHUe

6. ApomaTrnueckue yrieBonopoasl. CTpoeHue, CBONCTBa,
MIOJIy4CHUE

MOAYJIb S. MoHOQYHKIINOHAJIBHBIE
coeTUHEeHUs!

Tema 1. Cnuptsl. [Ipocteie 3¢upsr.
DeHOoIIBI

Cruptsl. ['oMonorndeckuii psa. I[IpaBuina HOMEHKIATYPEI.
Tuns! n3omepun. Ctpoenue. Pu3nvecKre CBOMCTBA.
Xumuueckue cBorctaa. Ilonmydyenre. MexanusM MOHO- U
OMMOJIEKYJISIPHOTO HYKJICO(UIBHOTO 3aMEIICHUS, MOHO-
OMMOJIEKYJISIPHOTO JIMMUHUPOBAHUS. XOPOLIHNE U MII0XUE
yxomsmue rpynmnsl. Cuiia HyKneoQuaoB 1 OCHOBaHUH.
Oco0eHHOCTH MHOTOATOMHBIX ciUpTOB. [IpocThie adupsl.
I'omonorunueckuit psia. [IpaBuna HoMeHKIATYpbl. THIBI
n3omepun. Ctpoenne. Pusndeckue cBoiictsa. OeHOIBI.
I'omonoruyeckuii psia. IIpaBuna HoMeHKIIATyphl. THIIBL
momepuu. Ctpoenne. PuU3NUeCKue CBONCTBA. XUMUUIECKUE
cpoiicTBa. [lonyuyenue. Pemenne onuMnuagHbIX 3a1a4.

Tewma 2. KapOOHUIIBHBIE COSTMHEHUS:
AIBIETAALI 1 KETOHBI

KapOoHnubHbIe coennHEHMs (aJTbIETH/IbI, KETOHHI).
Xumnueckue cBorctaa. Ilonyuenne. Mexanuszm
HYKJIEO(HITBHOTO MPUCOSIMHEHUS (B3aUMO/ICHCTBHE CO
CIIUPTaMU, CHHWIBHOM KUCIIOTOH, BOJOH, THAPOCYIb(HUTOM
HaTpus). MexaHu3M HYKJI€O(PUIBHOTO MPUCOCTUHEHHUS-
3NIMMUHUPOBAHUS (B3aUMOICHCTBHE C aMMHUAKOM M €r0
MIPOM3BOIHBIMU). AJIBIOIEHO-KPOTOHOBAsI KOHICHCAITHSI.
Pemenne onmMMnuaanbeIx 3a1ad.

Tema 3. KapOoHOBBIE KHCTOTHI M BIX
MIPOU3BOIHBIE

Kap6oHOoBBIE KUCIOTHI M KX TIPOU3BOTHBIE (CTIOKHBIE IPHPHI,
AHTUAPHIBI, TAIOTEHAHTHAPUABI, AMHUIbI, HUTPUJIBI).
I'omonornyeckwuii psa. IlpaBuna HomeHKIaTyphl. THIbL
momepun. Ctpoenne. PU3NIECKUE CBONCTBA. XUMUICCKUE
cBoiicTBa. [lomydenne. Mexanm3M peakiiuu dTepruuKaIiim.
Pemenne omumMnuaaHeIX 3a4a4.

[IpakTudeckue 3aHATUS (CEMUHAPHI,
J1a00paTOPHEIC 3aHATHS) - TEMBI

JlaboparopHast pabota « CUpTHI. AJbIETUABD)
Cemunap «Crupthl. DEHOIBDY




I/ICHOJ'H:ByeMLIG O6paBOBaTeJ'IBHI:I€
TCXHOJIOTNMH

TexHOMOTHS pa3BUBAIOIICTO 00YUCHUS, TEXHOIOTHS
POoOJIIEMHOTO 00YYeHNs, TPAAUIIMOHHBIE TEXHOJIOTHH

IIpomexyTOUHBII KOHTPOJIb

KoHTponbHBIC PabOTHI:

. Cruptel. [Ipocteie adupsl. @enonsl. CTpoeHue, CBOUCTBA,
[TOJTyJIeHre

P. Ampneruasl. Keronsr. CTpoeHue, cBOMCTBA, OTyUICHHE

3. KapOoHOBBIE KUCTOTHI U UX MPpou3BogHBIE. CTpoeHue,
CBOMCTBA, MOJyYeHHE

MOAYJIb 6. Ilpupoanbie
OpraHuyecKue coeHHeHUs!

Tema 1. XKupst

Kuper. Knaccudukanus. Xumuyeckre CBOUCTBA.
[Tonyuenue. Penmenue onumMnuaaHbxX 3aaa4.

Tema 2. YrineBoasl

Yrneonsl. Kitaccudukarusa. XuMudecKnue CBOMCTBA.
ITonyyenue. PemieHne onuMnuaaHpIxX 3a1ay.

Tema 3. AMUHBL. AMUHOKHUCIOTEL. benku

Awmunbl. ["'omonoruueckuii psif. [IpaBuiia HOMEHKIATYPBHIL.
Tuns! n3omepun. Ctpoenue. Pusndeckre cBOCTBA.
AwmuHokucnoTel. Kiaccudukarus. ['oMmonornaeckuii psi.
[IpaBuna HOMeHKIaTypbl. Tunsl uzomepuu. CTpoeHue.
®dusnyeckue cBoMCTBa. XuMu4eckue cBorctra. [lomyuenue.
benku. Kimaccndukanus. Xumudeckue CBOHCTBA.
ITonyuyenue. Pemienne 3amay.

Tewma 4. BricokoMouneKynsipHbIe
COEJIMHEHUS

ITonumepusanusa u nonukonaeHcauus. [loaustunen,
MOJIUIIPOITUIICH, KayuyKH, pe3uHa, peHonhopManbaeruaHas
IUIACTMAacCa, AlleTaTHbIN MIENK, KAPOH

[pakTHdecKue 3aHsITHS (CEMHHAPBI,
J1a00PATOPHBIC 3aHATHUS) - TEMBI

JlabopatopHas pabota «Kupsr. Mbimay»

Hcnonezyemble 00pa3oBaTeIbHbIC
TEXHOJIOTHH

Texuomorus pa3BUBarouIero O6y‘ICHI/I$1, TCXHOJIOT U
HpO6JIeMHOFO 06y‘leHI/I$I, TPAAUIHOHHBIC TCXHOJIOTUHN

[IpomexyTOUHBII KOHTPOJIb

KoHTpOIbHBIE paOOTHI:
1. YraeBoanl
. AMUHBI. AMHUHOKHUCIIOTEL benku

Mogayasb 7. IloBTOpeHue u 0000LIeHUE
KYpca XUMHH

Tewma 1. [ToBTopeHue u 00o0IICHHE KypCca
XUMHH

[loBTOpeHue Bcex TeM Kypca. CTpoeHue aToMa.
[leproauueckuii 3akoH u Ilepuoguueckas cucrtema
1.1 1. MenaeneeBa. XuMu4decKas CBSI3b. THIIbI
KPUCTAJLINYECKUX penieToK. BogopoaHas cBsi3b. XuUMHUeCKast
kuHeTrka. CKOPOCTh XUMUYECKON peakiuu U (hakTopsl,
pusromue Ha Hee. OOpaTuMble 1 HeOOpaTUMbIe XUMHUYECKUE
beakiuu. XuMuaeckoe paBHoBecue. CriocoObl CMEITICHUS
KUMHIECKOT'O PAaBHOBECHS. XUMUYIECKas TEPMOTUHAMUKA.
[eroBoi 3¢ ekt XuMIIeCKOl peakuu. JK30- 1
BHI0TepMHIUECKUe peakiuu. PactBopbl. CIOCOOBI BEIpaKEHHS
KOHLIEHTPALIMK PAaCTBOPOB. TeOpHs 3JIEKTPOIIUTUYECKOM
nucconmanuu. Peakiuu nonHoro oomeHa. ['uaponus comneil.
DKHUCIUTENBHO-BOCCTAHOBUTEIBHBIE PEAKIIMU. DIEKTPOJIU3.
Xumust ameMenToB. CriocoObI TIOyUeHHUs U CBOMCTBA
BayKHEHIMX coeauHeHni sneMeHToB VIIA, VIA, VA, IVA
MOJTPYIII, MIETOYHBIX, [IEIOYHO3EMENbHBIX METAJIIOB, IIUHKA,
DEePHILIIHSL, ATFOMUHHS, MEIH, XPOMa, JKeJIe3a, MapraHia.
Dpranndeckne COeTMHEHUS: aKaHbl, aTKCHBI, aJIKUHBI,
AITKATUEHBI, IIMKIIOATKAHBI, aPEHBI, CTUPTHI, (DEHOIBI,
AITHJICTUIBI, KETOHBI, KAPOOHOBBIC KHCIIOTHI, CIIOKHEIC AU PHL,
WPBI, YTIIEBOIBI, aMUHBI, aMUHOKHUCIIOTHI, Oenku. CTpoeHue,
E;OI;'ICTBa, MIOJIYYCHHE.




[Iepeuens pekOMeHTyEMBIX
METOJUYECKHX MATEPHAIIOB, JINTEPATYPHI,
WHTepHeT - pecypcos

DcHoBHas uTeparypa
. Epemun B.B., Ky3semenko H.E., Tepenun B.W., Ipo3nos
A.A., Jlyaun B.B. Xumus (yrayonenssiii yposens), 10 kiacc.
- M.: [lpoda, 2017
0. Epemun B.B., Ky3emenko H.E., /Ipoznos A.A., Jlynun B.B.
Xwmust (yriryoneHHbIH ypoBeHs), 11 kmace. — M.: JIpoda, 2017
ITomoTHUTEIbHAS TUTEPATypa

1. Kapuosa A.A., JIéskuna A.H. Xumus (mpoduabHbIHI
ypoBeHnb) 10 kimacc.- M.: Benrana-rpad

2. Kapuosa A.A., JIEskun A.H. Xumus (mpodunsHbIi
ypoBenb) 11 kmacc.- M.: Benrtana-rpad

3. Kysnenosa H.E., TuroBa .M., I'apa H.H. /Ilox pen.
Ky3nenosoit H.E. Xumus
npodunsHbIN ypoBens) 10 kinacc.- M.: Benrana-rpag

4. Kysuenoa H.E., JlutBunosa T.H., JI€skun A.H. / Ilog
ben. Kysneroroit H.E. Xumus 10 xiacc.- M.: Benrtana-rpad
poGUIBHBIN YPOBEHB)
UtepHeT-pecypcesl
1. I'azera «Xumus» (mpunoxenne k razere «llepBoe
ceHTs0psi») [DnekTponnslit pecypce]. - URL: http:// lit.
Lseptember. ru
D. EAUHBINA rOCy1apCTBEHHBIN 3K3aMeH. XUMUSL.
Komndukarop, KUMsI, nemoBepcusi, crienupukanus,
DTKPBITHII OaHK JaHHBIX [ DNeKTpoHHBIH pecypc]. - URL:
nttp://www.fipi.ru.
3. MeTonuko-nurepaTypHblil IHTepHeT-cepBepa «Ypok
muTepaTypbb» [DnekTpoHHsIid pecype]. - URL: http // www.
mlis.fobr.ru.

4. Poccuiickuii oO6pa3oBaTenbHbIH mopTad MUHHCTEPCTBA
D6pazoBanus u Hayku PO [Onekrponnslii pecypc]. - URL:
www/school-edu.ru.

5. Poccuiickuii 001meoOpa3oBaTenbHbIH MOpPTai [ DNeKTPOHHBIH
becypc]. - URL: http:// www.school.edu.ru

6. Poccuiickuii mopTan oTKpeITOro 00pa3oBaHus

[ DnexTponHbIit pecype]. - URL: http:// www.openet.edu.ru
7. Yuurtenbckuii moptan [OnexkTponHbi pecype]. URL:
nttp://www.uchportal.ru

8. ®enepanpHbIil mopTan «Poccuiickoe odpazoBaHue»

[ DnexTponHbIit pecype]. - URL: http://www.edu.ru

D. denepaabHBIA EHTP HHPOPMAITMOHHO-00pa30BaTEIHLHBIX
becypcoB [DnektponHsiid pecypc]. URL:
nttp://http://fcior.edu.ru

10. ®ecTuBans negarornyeckux uaen «OTKPHITHII YPOK»

| Dnextponnsiii pecype]. URL: http://festival.1september.ru
L1. www.rosolymp.ru/

12. onumnuaga-cdo.HITy.pd/

13. www.chem.msu.su/rus/olimp/

L4. www.rsr-olymp.ru/

15. olympiada.spbu.ru/



http://www.rosolymp.ru/
http://www.chem.msu.su/rus/olimp/
http://www.rsr-olymp.ru/




4. TPOMEXKXYTOYHASA U UTOI'OBASI ATTECTALIUA

(I)opMa aTTeCTAalluUM - KOHTPOJIbHBIC UTOI'OBLIC TCCThI:

1. OOmras u HeopraHuveckas XuMus (B KoHIIe 1 cemecTpa, B KOHIIE 2 ceMecTpa)

2. Opranuyeckast XuMus (B KOHIIE 3 ceMecTpa)

IIpumepHbIe IK3aMeHAIIMOHHBIE KOHTPOJIbHbIE TECThI

JIx3amMeHanuoOHHbIN TecT 1 cemecTp 10 Kiace

Yacte 1

Al. BepHsl cnemyroniie Cy>KIeHHS:

A. B atoMe 0IHOTO M TOTO K€ XUMHUYECKOT0 3JIEMEHTa MOXKET MEHSATHCS YHCIIO IPOTOHOB U YUCIIO
HEUTPOHOB.

b. XuMunueckuii 311eMEHT — 3TO BUJ] aTOMOB C OJMHAKOBBIM KOJIMYECTBOM JIEKTPOHOB

1)
2)
3)
4)

BEpPHO TOJBKO A

BEPHO TOJIBKO b

BEpHBI 00a CYXJIEHUS
00a cyXJIeHUSI HEBEPHEI

A2. B nepuoandaeckoii cucteme yBennauBaeTcs (-F0TCs) B IEpHOJIe M YMEHbBINASTCS (-FOTCSI) B TPYIIE

BBICIIIAS IOJIOKUTENIbHAS CTEIIEHL OKHUCICHHS SJIEMEHTOB
OCHOBHBIE CBOICTBA THIPOKCHIOB
3JIEKTOOTPHUIIATEIHFHOCTh ATOMOB

HEMETaJUTMYECKHE CBOMCTBA MPOCTHIX BEIIECTB

A3. OnuHaKOBOE YMCIIO BAJICHTHBIX JICKTPOHOB HE MMEIOT aTOMBI C DJIEKTPOHHOW KOH(pUTypaIneii:

1)
2)
3)
4)

15225%2p%3s23p®3d°4s? u  1522s22p°3s23p®4s24p®
15225%2p%3s23p®3d24s? u  15?2s?2p%3s23p?
15225%2p%3s23p83d°4s! u  1522s22p°3s23p®4s?4p*
15225%2p%3s23p®3d'4s? u  15?2s22p®3s23p°4s?

A4. BepHbI U CIIETYIONINE CY>KICHUS 0 HEMeTaiax?
A. Bce HEMCETAJJIBI ABJISAKOTCA XUMHUYCCKU aKTUBHBIMU BECUICCTBAMU.
b. Bce nemeramuisl 001a1a10T TOIBKO OKHUCIUTEILHBIMU CBOMCTBAMH.

1)
2)
3)
4)

BEPHO TOJBKO A

BEPHO TOJIbKO b

BEPHBI 00a CyKICHUS
00a cyXJeHUs! HEBEPHBI

AS. XapaxTep BBICIIUX OKCHIOB OT KHCJIOTHOTO 4epe3 aM()OTEPHBIH K OCHOBHOMY U3MEHSIETCS B PSIILY:



1) B203, F9203, Na,O
2) CO, Al203, CaO
3) N:0s, BeO, Cs:0
4) SiOy, Cl,0s, CaO
A6. Cpenn yTBEpXACHUN 0 HEMeTaJlIax:
A. Hemeramibl B COEIMHEHUAX C METAJIJIAMU MPOSBIIIIOT TOJIBKO OTPULATENBHYIO CTEIIEHb OKUCIICHHS
Bb. Cpenu BonopoHbIX COEANHEHUH HEMETAIUIOB €CTh COSAMHEHHSI ¢ KUCIOTHBIM XapaKTepoM
1) Bepno Tomsko A
2) Bepno tonsko B
3) Bepusi Aub
4) HeepHbl 00a yTBEp)KICHUS
A7. CynbuT HaTpHs B BOJHOM PacTBOpPE B3aUMOJAEHCTBYET C KaXKABIM U3 TPEX BEILIECTB:
1) xwucaopon, BOJA, OKCH Kajus
2) okcua Kanbims, okeua dpocdopa (V), ruapokeu 6apust
3) aMMmmuak, HUTpAT KaJbLHsl, COJsHAsI KHCIIOTa
4) HUTpAT KaJbLHUs, a30THAs KHCIIOTa, OKcua cepbl (IV)
AS8. I'mnpokcup xenesa (1) B3anmonenicTByeT ¢
1) PbCl; 2) CO; 3) KOH 4) HNO3
A9. PacTBop KapOoHaTa HaTpUsl pearupyeT C KKABIM U3 JBYX BEIIECTB:
1) HCI u H:SiOs3
2) KOH u Cu(OH).
3) CO; u HNOs
4) CsOH u HCI
A10. B cxeme npespamiennii FeSO; —> X —>Y —> Fe
(hopMyJIaMU IPOMEKYTOUHBIX MPOIYKTOB X U Y SABJISIOTCS
1) FeO u Fe(OH);
2) Fe(NOs); u FeO
3) FeCOs u Fe(OH):
4) FeCl; u FeO
All. B cxeme nipeBpalieHuit

+X +Y
H2804(KOHLI.) 7S (4 HzSO4
BemecTBaMu X U Y ABIISIIOTCS:

1) X-Cuy Y — HNO;
2) X - AU; Y — H3PO4
3) X-2Zn; Y — HNOs
4) X-Cuy; Y — KMnOg4

Yactp 2

B1. YcranoBute cooTBeTCTBHE MEXTY (DOPMYIIOi HEOPraHHMYECKOTO BeNIecTBa U POPMYIaMH BEIIECTB, C
KOTOPBIMU BEIIECTBO pEarupyeT

®OPMVYIJIA BEHIECTBA ®OPMYVYJIBI BEHIECTB
A) FeSOs 1) H20, KOH, CaO
B) Cr03 2) NaHC03, C|2, KOH
B) LiOH 3) Ba(NOs)2, NaOH, Mg
) HBr 4) AlyOs, HI, NaHCO3

A b B r




B2. YcranoBute cooTBETCTBHE MCKAY (bopMynoﬁ BC€IICCTBA U €TI0 XUMHWYCCKHUMHA CBOMCTBaMH.

®OPMVIJIA BEIIECTBA XUMHWYECKHE CBOMICTBA BEIIECTBA
A SOs3 1) pearupyer ¢ HO u HCI, ne pearupyer ¢ KOH
b) Be(OH); 2) pearupyer ¢ H,O, HCl u KOH
B) Cs0 3) pearupyet ¢ KOH u HCI, e pearupyer ¢ H,0
I') PbO 4) pearupyer ¢ KOH, ne pearupyer ¢ H20 u HCI

5) pearupyer ¢ H,O u KOH, ne pearupyer ¢ HCI
6) pearupyer ¢ HCI, ue pearupyer ¢ H.O u KOH
A b B Tr

B3. YcranoBuTe cOOTBETCTBHE MEX Ty HAOOPOM KBaHTOBBIX YHCEI TIOCIIETHETO IEKTPOHA U (HOMYIIOi
BBICIIIETO TUIPOKCHUIA

Ha6op KBAHTOBBIX YHCECII qDopMyna BBICHICTO TMAPOKCHUIA
A) n=5, 1=2, m=-1, s=-1/2 1) 5(OH). 6) HOO3
b) n=4, I=1, m=-1, s=+1/2 2) DOH 7) H2D03
B) n=4, I=2, m=-1, s=-1/2 3) 3(OH); 8) H2D05
I') n=3, 1=0, m=0, s=-1/2 4) H3O4
5) H2D04
A b B r

BriOepuTe TpHu MpaBUIIBHBIX OTBETA
B4. AMboTepHBIMHE SBISIOTCS CIEAYIONINE BEIIECTBRA!
1. Be(OH).
2. Ba(OH).
3. Cr(OH)s3
4. BaO
5. Fe(OH);
6. ZnO
B5. Cepa BcTpedaeTcs B IPUPOJIE B BUIE ABYX YCTOWYHBBIX U30TOMOB C OTHOCUTENFHBIMUA aTOMHBIMHA
Maccamu 32 u 33. Onpenenute MPOIEHTHOE COAEpKAHUE JIETKOTO n3oToma. OTBET:
B9. Onpenenute MOJSPHYIO KOHIICHTPAITAIO PACTBOPA C MACCOBOM JoJiei Tupokcuaa Hatpus 0,2,
TUIOTHOCTB KOTOpOro paBHa 1,22 r/mi. OTBeT:
Yacts 3

C1. Hammumwure ypaBHEHHSI peaxiuii, MO3BOJISIONINX OCYIIECTBUTH CIIEIYIONINE IETIOYKH MPEBPACHIIA:
1. Cl; — Ca(ClO); — CaCl; — Cl; — KCIO3; — KCI — HCI

2. S<— HzS <« HzSO4 — S — SO?_ — NaH803 d Na2804

C2. Hanmumute ypaBHEHUS PEaAKITHH, TIO3BOJISIONINX OCYIIECTBUTH CISAYIONINE TTPEBPAIICHHUS:

AlI(OH); — NaAlO; — AICI; —» Al — NaJAI(OH)sq — AI(OH);

C3. HaBecky cynbduna anroMuaus 00padoTanyu constHoi kuciotoi. [Ipu 3ToM BeIieTmics Ta3 u
oOpa3oBaiicst 6ecuBeTHBIN pacTBop. K monydeHHOMY pacTBOpY 100aBMIIM PacTBOp aMMHUaKa, a ra3
MIPOIYCTHIIM Yepe3 PAaCcTBOp HUTpaTa cBHHIA. [[0nydeHHBIH TpHu 3TOM 0ca oK 00paboTalii pacTBOPOM
nepoKkcua Bogopoaa. Hanvmmre ypaBHEHUS IPOUCXOISAIINX PEAKIIUH.

C4. Jlnsa morydeHus pacTBOpa HATpaTa HATPUS HEOOXOIUMOE KOIHMIEeCTBO KapOoHaTa HATPHsI
pactBopwid B 6,3%-H0M a30THOM KucioTe. PaccunTaiite MacCOBYIO JTOJIO CONTH B IMTOTYIEHHOM PACTBOPE.
C5. B pesynprare cxuranws 11,25 r opraHUIecKOro COeANHEHNS, HE COACPIKAIIETO KUCIOPOa,
nosrydero 25,5 r cmecu CO; u No. KonmmaecTBo BemecTBa yIJIEKHCIIOTO Ta3a B TOM CMECH 0Ka3aJioch B 4
pa3a OoJbIle KOJTMYECTBA BellecTBa a3ota. Onpenenure MoJeKyIIpHYIO (hOpMYITy OpraHUIECKOTO
COEIMHEHMUSI, €CTTU OTHOCUTENbHAS INIOTHOCTD €ro MO KUCIOopoy paBHa 1,406.



JK3aMeHAIMOHHBIN TecT 2 ceMecTp 10 Kiacc

Yacrs 1
Al. Snpa nByX U30TONOB 3JIEMEHTA TEILTypa UMEIOT CIEAYIOLIUN COCTAaB:

1) 77p,52n;  75p, 52n
2) 52p,76n; 51p, 76n
3) 127p,52n; 128p, 52n
4) 52p,76n; 52p, 75n

A2. B aTtome THTaHa 4uCiI0 cBOOOAHBIX 30 opOuTaseii paBHO
1) 1 2) 2 3) 3 4) 4

A3. B nepuoaunueckoil cucteMe yMeHbIIaeTcs (-I0TCs) B IEPUOJIE U YBEIMUMBaETCs (-I0TCsI) B TpYyIIe
1) BbICIIAs TIOJIOKHUTENIbHASI CTEIIEHb OKHCIICHHS 3JICMEHTOB

2) OCHOBHBIC CBOMCTBA FMIPOKCHJIOB

3) 3JEeKTOOTPHLATELHOCTH ATOMOB

4) HeMeTaJNIMYeCKHe CBONCTBA MPOCTHIX BEIIECTB

A4, COC,I[I/IHCHI/IH, B KOTOPBIX aTOMBI CBA3aHBI TOJILKO KOBaJICHTHOH CBA3bI0, HAXOAATCA B pAAY:
1) CaSO4, CsHe, Sg, CuO

2) Fe, NaN03, C|2, CO,

3) N>, CUCOs, HZSOA, FeSO,

4) CeHsNO,, SiOs, HI, CHCI;

AS. BeH.[eCTBa, HUMCHOINHE NOHHYIO KPUCTAJTINIMYCCKYIO PCHICTKY, COCTABIIAIOT PAA:
1) CzHsCl, HCOOH, KCI, Mn

2) N8.2CI’04, C6H50H, BaC|2, H,O

3) N8.2C03, LiBI’, FEO, KOH

4) SiOy, BeO, Cu, FeCls

A6. K amgpomepuwvim coeOuHeHUsM OMHOCAMCI 6euWeCmad cnedyioue2o paoa:
1) PbO, ZnO, SiO;

2) CO, CrO, Fe;03

3) Al(OH)3, Cr203, Zn(OH)z

4) CI’(OH)s, H.0, NO

A77. XuMudeckast akTHBHOCTh METAIIJIOB YBEIMIUBACTCS B Py

1) Rb,Cs,Sr
2) Be, Ca, Ga
3) Al CaRb

4) Mg, Cs, Rb



AS8. BepHbl U clieyIoye Cy>KISHUs 0 MeTailiax?
A. Bce MeTauibl SBJISIOTCS XUMHYECKU aKTUBHBIMH BEIICCTBAMH.
b. Bce MeTasbl 001a1a10T TOIBKO BOCCTAHOBUTEIBHBIMU CBOHCTBAMH.
1) BepHO TOIBKO A
2) BepHO TONBKO b
3) BepHBI 00a CYKIACHHS
4) oba CyXICHUS HEBEPHBI

A9. BepHbl 11 crietyIomye CyxX/JIeHHUs O XJIOPe U €r0 COSAUHEHUSX?
A. BoaHblit pacTBOp XJI0pOBO0OPOA 00J1a1aeT KUCIOTHBIMU CBOHCTBAMH.
b. ®opmyna Beiciero okcuna xiopa - Cl20.

1) BepHO TOIBKO A

2) BepHO TOJBKO b

3) BepHbI 00a CYXICHHS

4) oba CyXICHUS HEBEPHBI

A10. OprodocdopHas KUCTOTa B3aUMOIECHCTBYET C KaXKIbIM U3 TPEX BEIIECTB:
1) kwucnopon, BOAA, OKCHI HATPHS
2)  OKCHJI KaJbIUs, YIIIEKUCIIBIN Ta3, MarHui
3) ammuak, HUTpaT cepedpa, TUAPOKCH/T HATPHUS
4) HUTpAT KaJbILUs, a30THAS KHCIIOTa, OKCH Oapus
All. Merannuueckuil amOMUHANA B3aUMOJIEUCTBYET C KaXAbIM U3 JIBYX PEarcHTOB:
1) HxO u KCI (pactBop)
2) NaOH (pactBop) m CuO
3) Ca um H,SO.(pactBOp)
4) Ca(OH); (pactBop) u He
A12. BemiecTBo, KOTOPOE MOKET pearupoBaTh C pacCTBOPAMH CEPHOI KUCIOTHI, THIPOKCHIA HATPHS U C
METAJUTMIECKUM IIHHKOM, 3TO:

1) AI(OH)
2) Pb(NOs),
3) FeO
4) CuCl,

A13. B cxeme npeBpalieHuii

+X +Y N
H2SO4(xomHI.) 7 SO, 7 NaHSO3
BemecTBaMu X U Y SABIISIOTCH:

1) X-Cu; Y — NaOH
2) X-Au; Y — NaOH
3) X-12Zn; Y — NaH

4) X —Na)CO0Osz; Y —NaHCO;

Al4. Kakue u3 nepevncIeHHBIX XapaKTEPUCTUK OTHOCITCS K PEaKIIHH:
3H, + N = 2NH3 ?

A) HeoOGparumas

b) OOparnmas

B) 0e3 m3MeHEHUs CTENIEHU OKUCIICHUS

I')  OKHMCINTENEHO-BOCCTAHOBUTEILHAS

) coemuHeHHs

E)  DOunporepmuueckas
VYkaxute BEpHBII OTBET.

1) AT 2) BI'J 3) ABE 4) BB
A15. Peakmus npotekaert 1o ypasaernto:  2NO(2) + O2(2) = 2NOz(2).



KoHIeHTpaI1i0 MOHOOKCH/Ia a30Ta YBEIUYWIIH B 3 pa3a, a KOHICHTPAIMIO KUCIOpoaa — B 2 pasa.
CxopocTh peakuuu

1) BospacmaB 18 pas

2) yMeHbLIMIACh B 18 pa3

3) BospacmaB 6 pas

4) He U3MEHMIACH
A16. XuMmudeckoe paBHOBECHE PEaKITHH

Fe304(tB)+4CO(r) = 4COx(r)+3Fe(tB) - Q
CMeCTUTCA B CTOpOHY oOpa3oBaHus okcuaa yriepoza (1) mpu:

1) mOHMKEHHHU TEMIIEPATYPhI
2) TIOBBIIICHUU TEMIIEPATYPHI
3) MOBBINICHUH JIABJICHHS
4) TOHWKCHUU JaBJICHUSI
A17. CUIbHBIMU SIEKTPOIUTAMH SIBISIFOTCSI BCE BEIIIECTBA, YKa3aHHBIC B PAY:
1) srtaHON, XJOPUA KAJIUsI, CEPOBOAOPOIHAS KHCIIOTA
2) oprodochopHas KUCIOTa, THAPOKCU]T KalUsl, alleTaT HATPHs
3) yKcycHas KUCIIOTa, TIMIEPHH, CepHast KUCI0Ta
4) cynbhaT HATPHs, a30THASL KUCIOTA, THIPOKCH Oapus
A18. Ilapa BemiecTs, CIIOCOOHBIX HEOOPATHMO pearupoBaTh MEXKIY COOOM B BOJHOM PacTBOPE, ITO:
1) CuSOsu KNOs
2) Na,SO3z u H,SO4
3) FeSu KOH
4) K>CO3 u NaOH
A19. ®opmyna BemecTBa, B KOTOPOM CE€pa MOXKET MPOSBIATH TOIBKO OKUCIUTEIBLHBIC CBOMCTBA,
CIIeyroIas:
1) SOs 2) K>S,03 3) H.S 4) Na,SO;3

A20. ®eHondrarenH oOKpaiMBacTCs B MAJTMHOBBIN I[BET B PaCTBOPE KaXKJIOW U3 JIBYX COJICH:
1) NaCl u K,S
2) K3PO4 u Na2C03
3) FeClz u CH3COONa
4) FeSO;s u NaSO.
A21. BepHbl 11 CAEAYIOLIUE CY>KIEHUS O MPUHUUIIAX IPOMBIIUIEHHOT'O IPOU3BOICTBA CEPHOU KUCIOTHI?
A. CpIpbeM 15 IOTYYEHUS CEPHOM KUCIIOTHI sABJsieTcs rnayOepoBa coib Na:SO4-10H-0.
b. CepHyto KHCIIOTY MONYYar0T KOHTAKTHBIM CITOCOOOM.
1) BepHO TOJBKO A
2) BepHO TOIbKO b
3) BepHbI 00a CyXKICHUS
4) 00a cyxIeHHUs HEBEPHBI

A22. TepmoXuMHYECKHE YPaBHEHHE PEAKIIH UMEIOT BHUI:
4P(TB) + 503(T) = 2P205 (TB) + 2984 K/]oHiC.
Junst momryuenus 120 k/{orc TernoTel HE0OX0UMO Ckeub dochop Maccoi

1) 1,25r 2) 0,04r 3) Sr 4) 0,6r

Yactp 2



B1. YcranoBute cooTBeTCTBHE MCKAY (bopMynoﬁ BC€IICCTBA U €TI0 XUMHWYCCKHUMHA CBOMCTBaMH.

®OPMVIJIA BEIIECTBA XUMHWYECKHE CBOMICTBA BEIIECTBA

A P05 1) pearupyer ¢ H,O u HCI, #e pearupyer ¢ KOH
b) AI(OH)3 2) pearupyer ¢ H20, HCl u KOH

B) NaO 3) pearupyet ¢ KOH u HCI, e pearupyer ¢ H,0

I CuO 4) pearupyer ¢ KOH, ne pearupyer ¢ H20 u HCI

5) pearupyer ¢ H,O u KOH, ne pearupyer ¢ HCI

6) pearupyer ¢ HCI, ue pearupyer ¢ H.O u KOH

A b B Tr

B2. Yemanosume coomsemcmaue medxncoy ghopmynoil eewecmsa u npooyKmamu 1eKmpoIusa e2o
B00H020 PACMBOPA UNU PACNIABA HA UHEPMHBIX DJIEKINPOOAX.

®OPMVYIJIA BEIIECTBA ITPOAYKTHI DJIEKTPOJIN3A
A) BaBr; (pactBop) 1) Hy O
B) AgNOs (pactBop) 2) Ba, Br;
B) Ba(NOs). (pactsop) 3) Ba(OH),, HBr
I') BaBr; (pacruias) 4) Ag, Oz HNO3

5) Ag, NO;
6) Ba(OH)z, Brz, H:

A

b

B r

B3. YcraHoBuTe COOTBETCTBUE MEK/Yy Ha3BaHUEM COJIA U €€ CITIOCOOHOCTBIO K THAPOJIU3Y.

HA3BAHUE COJI CIIOCOBHOCTbB K THAPOJIN3Y
A) Hurpar menn 1) rUApONH3 O KATHOHY
b) xnopun 6apus 2) THIPOJIH3 [0 AHHOHY

B)
)

Cunukat Kainus
CyJb(U aMMOHUSI

3) TrHIPOJIH3 [0 KATHOHY M AHHOHY
4) THAPOIU3Y HE MTOIBEPraeTCs

A

B r

B4. Onpenenute maccy kapOoHaTa HaTpus, KOTOPYIO Hajo A06aBuTh K 120 r 12%-HOTO pacTBOpa
KapOoHarta HaTpus s noirydaenus 20%-Horo pacTBopa.

OrtseT: r.
BS5. Ammuak o6vemom 4,48 11 (H.y.) nponyctuinu yepe3 200 r 4,9%-ro pactBopa opTodochopHOi
KUACIOTHL. OnpeennuTe Maccy coiiv, 00pa3yIoIIyIocs B Pe3yJIbTaTe peakiiH.

Otset: T.
Yacts 3

C1. Ucmonb3yst METO 3IEKTPOHHOTO OajaHca, COCTaBbTE YPaBHEHUE PEaKINH:

FeSO4 + Cl; + HSO4 — Fex(SO4s)s + ... .
Onpenenure OKUCIUTENIb U BOCCTAHOBHUTEb.
C2. JlaHbl BewiecTBa: Melib, XJIOP, BOAHBIE PACTBOPHI HUTpaTa cepedbpa u OpoMoBOIOpOIA.
Hanummre ypaBHEHHs YeThIpEX BOSMOXKHBIX PEaKLUI MEXy STUMH BELIECTBAMH.
C3. B Boausrit pactsop aurpara meau (1) maccoit 290 r ¢ maccosoit goneit CU(NO3)2 18% morpysuim
YrOJIbHBIE JIEKTPOIBI U TIPOITYCTHIIN IMIOCTOSHHBIN dIIEKTPUYECKUi TOK. B pesynbpTare aiekTpoin3a Ha
aHoJIe BBIICTIICS Ta3 o0seMoM 1,68 11 (tipu H.y.). Onpenenute Maccy Hutpata meau (I1) B pactBope
ToCJIe AIIEKTPOITU3a M MacCy BEIIECTBa, 00pa30BaBIIETOCs B pe3yIbTaTe JIEKTPOIIN3a Ha KaToJIe.
C4. CepoBonopon o0bemMoM 5,6 1 (H.y.) mpopearuposan 6e3 ocratka ¢ 59,02 mu 20%-HoT0 pacTBopa
KOH (mnotaocts 1,186 r/Mim). Onpenenure Maccy COJH, TOIXyYEHHOH B pe3ybTaTe 3TOH XUMUYECKOH
peaxuu.



JK3aMeHANMOHHBIN TecT 1 cemecTp 11 Kaace
Al. Xunkuit yriaeBogopo1, MoJieKyJia KOTOPOTO IpH skecTKoM YD OCBelIeHHH BCTYMAET B PEAKIIUIO
3aMelleHHs ¢ TajioreHaMu (Ipy 3ToM o0pasyeTcsi 4 MOHOTaJIOTeHITPOM3BOJHBIX, HA3BIBAETCS
1) orteHoM
2) GeH307I0M
3) rekcaHoM
4) METHIIIUKIONEHTAHOM
A2. Ilpu porryckannu W30BITKA MTPOITHA Y€pe3 PacTBOP THAPOKCHIA THaMUHCcepeOpa HaOIroaeTcs
1) BbImageHue ocauka
2) oOecrBeyHBaHKE PacTBOPa
3) cuHee OKpalIMBaHHE PacTBOPA
4) moXxenTeHue pacTBOpa
A3. IIpu menounom ruaponuse 1-xmopnponana odpasyercs
1) mnponanon-1
3) npomaHo-2
2) TpomaHaib
4) npomnanmuon-1,2
A4. Tlpucoenunenne H,O k MeTHITIpOIIEHY, B COOTBETCTBHH C IpaBuiioM B.B. MapkoBHUKOBa, IPUBOJUT
K 00pa3oBaHUIO
1) 2-merun-l-nponanona
2) 2-metuia-1l, 2-mpomananona
3) 2-merwmi-2-mponaHosia
4) 2- mpomaHoia
AS. K coenurenusm, nMerorym ooy Gopmyny CnHano, oTHOCHTCS
1) Ttomyon 2) UMKJIONCHTaH 3) mneHraH 4) neHtuH-1
A6. B Monekyre sTHiIeHa UMEIOTCS
1) omHa o- M IBE T-CBSI3U
2) TpM G- u JIBE TT-CBS3M
3) omHa G- ¥ O/IHA TT-CBA3b
4) 1ATh G- ¥ O/IHA TT-CBSI3b
A’7. 1 nponan, 1 NpONeH pearupyror ¢
1) OpomHoOIi BojOi
2) pactBopom KMnO4
3) BomopomoM
4) xmopom
AS8. [IpeBpamenne OyraHomna-1 B OyTeH-1 OTHOCHUTCS K peaKIiu
1) mnomumepuzanuu
2) JerHApUPOBAHMS
3) meruaparaiuu
4) wu3oMepHu3aIMH
A9. Opranndeckoe BEMIECTBO, MOJIEKYJIsIpHAs popmyiia kotoporo C7Hio, OTHOCHTCSI K TOMOJIOTHIECKOMY
pany
1) wmerana 2) oJTWIeHa 3) Oen3ona 4) areruieHa
A10. B cxeme npeBpatueHuit
MeTaHol — X — 3TaH
BEILLECTBOM «X)» SIBISAETCS

1) oranon 2) OpommeTaH 3) wMmeraHanb 4) »sTuneH
All. ben3on BcTymaeT B peakIuio 3aMEIICHUS C



1) OpOMOBOJOPOAOM U a30THON KHUCIOTOH
2) KHUCIOPOJIOM M CEPHOM KUCIOTOM
3) XJI0pOM U BOJOM
4) a30THOM KHCIIOTOW M XJIOPITAaHOM
A12. OCHOBHBIM MPOIYKTOM PeakLuy 1-xjoprponaHa ¢ u306ITKOM BOJAHOTO PACTBOPA THAPOKCHIA KaIHs
SABIISICTCS
1) mnpomen
2) mpomaH
3) mpomanoin-1
4) mponwmiaT Kanus
A13. Peakuuu nonuMepusaly MponuieHa COOTBETCTBYET CXeMa
1) nCH;=CH-CHs — (-~ CH;— CH;— CHz-),
2) R- + CH, = CH-CH,CI -» R - CHj, - CH-CH>--
|
Cl
3) nCH;=CH-CH; - (-CH,-CH-),
|
CHs

4) CH, = CH- CHs —+H—2—) CHsz — CH, -CH3s
A1l4. N3omepaMu SIBISIOTCS
1) ©eH30 U TOTYONT
2) METWIIMKIONCHTAH U IIMKJIOTeKCaH
3) mpomad u IporeH
4) 9TeH W HMUKJIOMPOIaH
A15. B MoneKyIie Kakoro BEIecTBa BCE aTOMBI YIIIepOia HAXOATCS B COCTOSHHH SP°-THOpHmM3aIyy?
1) rekcana 2) TrekceHa 3) Gensoma 4) oruHa
A16. B cxeme nipeBpatieHuit
CsHsCHz — X — CgHs — COOK
BEIIECTBOM «X)» SIBIISIETCS
1) CgHsOH
2) C¢Hs— CH>-OH
3) CeHsCOONa
4) CesHsCOOH
A17. K peakusiMm 3aMeLIEHUS] OTHOCUTCS] B3AaUMOJEHCTBUE
1) oTMHA ¥ BOIEBI
2) HaTpus U aneTHIeHa
3) marpus u 1-Opommpornana
4) mpomaHa ¥ KACIOpoa
A18. BepHbI 1 CIeAyIONUe CYXIACHUS?
A. AIIKWHBI BCTYNAIOT B PEAKIUH MTOJIMMEPH3AIHH.
b. Benzon obecuiBeunBaeT pacTBOp MEPMaHTaHATA KaJIHS.
1) BepHO TOIBKO A
2) BepHO TOIbKO b
3) BepHbI 00a CyXICHUS
4) 00a cyXaeHus HEBEPHBI
A19. OcHOBHO# COCTaBHOM YacThi0 HE(DTSIHOTO MMOIYTHOIO r'a3a SBJIIETCS

1) amerwien 2) MeraH 3) mnpomnan 4) Oyran
A20. DtuieH B 1abopaTopurt MOKHO TOIYYUTh
1)HarpeBaHUEM 3TaHa C HUKEIEM 3)B3auMOJICHICTBHEM KapOHIa KAJIBIHS C BOJOM

2) B3auMOAEHCTBHEM KapOua allOMUHUS ¢ BOJOH  4)HarpeBaHHEM 3TaHOJa C KOHII. CepHON KUCIOTON
B1. YcranoBure cooTBeTCTBHE MEXAY (POPMYIIOH TOMOJIOTHYECKOTO Psiia U Ha3BaHUEM BELIECTBa,
MIPUHAJUIEKAILETO K HEMY.



DOOPMVYIJIA TOMOJIOTMYECKOI'O PAIA HA3BAHUE BEIIIECTBA

1)  CiHanez A) MeTHIIUKIOOyTaH
2) CiHxn B) Genson
3) CiHano B) auBUHWI
4) CnHons ) crupon
J) mpoman
E) amermnen
1 2 3 4

B2. Ilpu B3aumoneiicTeun 20 11 5Tana u 16 11 xjmopa odpasyercs xJiopaTaH (H.y.) 00beMoM
T
B3. YcranoBute cooTBeTCTBHE MEX Ty (DOPMYIIOH BEIIECTBA U €r0 Ha3BAHUEM.

®OPMVIJIA BEIIECTBA HA3BAHUE
CH»=CH-CH=CH;

A) 1) ruuuH

B) CH;CHCI 2) [IUBUHHI

B) G_CH:CHZ 3) crupon
I G_CHfi 4) Tomyon

5) xjmopaTaH

A b B r

B4. JIns sTuneHa xapakTepHbI:
1) peakuusi TUAPUPOBAHHS
2) Tetpadapudeckas GopmMa MOJIEKYIIbI
3) HamMume 7- CBSI3M B MOJICKYJIe
4)  sp*-ruGpuamsanus opOuTasel aToMa yriepoja B MOJIEKYJIE
5) peakuuu ¢ raoreHoBOI0POIaMH
6) wu3oMepu3zanUs
OtBet:

BS5. IlenTuH-2 MOXET pearupoBaTh ¢

1) HBr

2) Ag[(NHz3)2]OH
3) KOH

4)  KMnOupp

5) Na

6) H;
OrtBer:

B6. C Bo10i1 B3aMOZAEHCTBYET KaXKI0€ M3 IBYX BELIECTB:
1) 6eH3om, poreH
2) OyTeH, AMBUHUII
3) TOINyOJI, HUIONPOTIaH
4) crupoi, OyraaueH-1,3
5) mporeH, HIUKIONPOICH
6) oTHH, STHIOEH30IT
Ortger: .
B7. B3aumopeiicTBue nporneHa U Bo/bl MPOTEKAET:




1) o nenHOMy paguKaIbHOMY MEXaHU3MY

2) ¢ npoMeKyTO4HBIM 0Opa3zoBanueM yactuibl CHz-CH™-CHa

3) 6e3 kaTanmu3aTopa

4) ¢ pa3pbIBOM T-CBSI3H B MOJIEKYJIE IIPOTIeHa

5) ¢ obpa3zoBaHueM mpornaHoia-1

6) ¢ IPEUMYIIIECTBEHHBIM 00pa30BaHUEM MTPOIAHOIIA-2

Ortger: .

C1. Hanmmmte ypaBHEHUs pEaKIUid, C TOMOIIBIO KOTOPBIX MOXKHO OCYIIECTBHUTH CIIETYIOIIUC
TpEeBpAICHUS:

KMnQ4, H20, KOH, cmasn
CHs; — CH; — CH2Br — X1 — CH;—C=0 — Xy —
OK
Ag(NHz3).0H
CH=CH — X3

VYpasaeane OBP (2 peakuus) ypaBHSIITe METOIOM MOITYyPEAKIUi, YKAKUTE OKUCIUTENb U
BOCCTaHOBUTEJb.
C2. Hanmummre ypaBHEHHsI peakiiuii, ¢ TOMOIIBIO KOTOPBIX MOXKHO OCYIIECTBHUTD CIIETYIOIINE

MIpeBpaIIeHHS:
Car.600°C Bra, hy KOH, criupt KMnOg, H,O

CaoH2 — Xy —» CgHsCoHs  — Xs — X3 — Xa

Ypasaeane OBP ypaBHsiiTe METOIOM MOITypEaKINi, YKaXXUTE OKUCIUTENb U BOCCTAHOBUTEIND (5

peaxius).

C3. U3 puxnopankaHa, MaccoBas A0 XJIOpa B KOTOpoM paBHa 62,8%, ¢ 80%-HbIM BBIXOJOM ObLI
MOJTy4YeH alleTUICHOBBIN yriieBoaopoa oobeMom 500 M (H.y.). Beraucnute, kakas Macca TuXJIopaikKaHa
BCTYIIHJIA B PEAKIIHIO.

C4. Tlpu nporyckaHuu cMecu OyTaHa U MPOIKHA Yepe3 CKISTHKY ¢ OpPOMHOM BOJION Macca €€ yBeJIMYMIach
Ha 0,800 r. Takyro jxe cMech yIIeBO0POIOB TAKOH K€ MacChl COXKIJIIH, a MPOAYKTHI CTOPAaHUs MPOIYCTHIN
yepe3 TpyOKy ¢ okcuaoM docdopa (V), ee Macca yBennauiach Ha 7,92 1. Beraucinre 00beMHYO OO
aJIKaHa B UCXO/IHOW CMECH.

CS. Ilpu XJI0pUpOBaHUK CMECH HEPA3BETBICHHBIX aJIKaHOB, nMeromeil miotuocts 1,089 1/1 (1.y.),
BBIJICJIEHO TOJIBKO TPH MOHOXJIOPIPOU3BOAHBIX, B IBYX U3 KOTOPBIX MAaCCOBBIE JIOJIM XJIOPA PaBHBI MEXTY
co0oii. MaccoBast 10115l B CMECH XJIOPAJIKaHOB 00Jiee JIETKOTO TaJOTeHIIPOU3BOTHOTO cocTaBiseT 68,59%.
CTpyKTypHBIE ()OPMYIIBI HCXOIHBIX ATKAHOB! , , YpaBHEHUS
peakuii UX ¢ XJIOpOM:

MaccoBas 10714 0oJjee JIETKOro ajIkaHa B HCXOIHON CMECH: %, MaccoBas 01 0oJiee
TSDKEJIOTO ajKaHa: %. Hanumure perienue 3Toil 3agauu.



