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MOSACHUTEJBbHAS 3AMMHUCKA

lMporpaMma BCTYNUTEBHBIX UCHBITAHMIA [0 XHMUM COCTAB/IEHA B COOTBETCTBUH C DeNepPanbHbIM
FOCYRAPCTBEHHEbLIM OOpPa3OBaTENBHEIM CTAHAAPTOM CpelHero (nonHoro) ofmero oOpasoBanki,
KOHKpETH3UPYET COAEpKAHHE MPEIMETHHIX TeM, COCTOMT M3 Tpex pasaenos. Ileperii n BTOpOH
paslensl BKIOYAIOT 3a03HHS 110 OCHOBHBIM TEOPETUYECKUM MOHATHAM XMMHH, BTOPOH OXBATHIBAIOT
XMMHUECKHe W (U3MYECKHe CBOMCTBA 3EMEHTOB M uX coelnHenudl, B TpereeM paszene
MpeACTaBeHb) THIIOBEIE 3a1a4H, KOTOPhIE JOMKEH YMETH pellaTh abUTYPHEHT.
AGHTYPUEHT A0TKEH 3HATH!

- OCHOBHBIE 3aKOHBI MW MOHATHA XHMHH; - KOHKPETHble (U3MUeckue W XMMHUYECKHe CBOMCTBA
MPOCTEIX BEIIECTB ¥ O JHOTUITHBIX COSIMHEHUH 3/1€MEHTOB;
- HOMEHKJIATYPY, BUABl H3IOMEPUH, XMMHYECKHE CBOHCTBA;
- K1aCCU(PHKALIUIO HEOPTaHMYECKNX W OPTaHUYECKUX COSAMHEHHH,
- COCTaB, HOMEHKIATYpy, MNHONYueHHe W CBOWCTBa MPEACTABUTENEH BaXKHEHLINX KIaccoB
HEOPraHWIECKUX COeAHHEHHH: OKCHIOB, OCHOBAHUN, KNCIIOT H CONEl;

- NEPUOIAMYECKUMH 3aKOH, CTPYKTYPY NEPUOIHYECKOM CHUCTEMBI XMMHYECKHX 3JIEMEHTOB,
3aKOHOMEPHOCTU (GOPMUPOBAHUA BNEKTPOHHOH 000/104KH aTOMa;
- THOBI XHMHYECKOH CBA3H, MEXaHH3M €€ 00pa3oBaHUs ¥ OCHOBHBIE XapaKTEPUCTHKH;
- OCHOBHbBIC 3aKOHOMEPHOCTH NPOTEKAHUA XMMMYECKNX peaKiluii;
- OCHOBHbBI€ MOHATHA XUMHH PACTBOPOB;
~TEOPHIO INEKTPOIUTHYECKON AHCCOUMALINH;
- CYUWIHOCTh OKHCAUTENBHO-BOCCTAHOBUTENBHBIX PEaKUMil 1 OCHOBHEBIC IOHATHA, cBA3aHHEIEe ¢ OBP;
- TCOPETHYECKHE OCHOBBI OPraHMYECKoH XMMWM: KIacCH(UKALMIO, HOMEHKIATYpy, H30MEpHio,
THIBI OPTAHHYECKHX peaKLInii;
- €OCTaB, CTPOGHHE M CBOMCTBA TNpeACTaBuTeNelt KJIACCOB OPraHHMYECKHX COSAMHEHUI:
YTI€BOJOPOAOB (21KAHOB, A/IKEHOB, aNKHHOB, apeHOB);
- KHCNOPOACOAEPKAIIMX COEAUHEHHUH (CMUpPTOB, (PEHONOB, albAeTHUAOB, KapOGOHOBEIX KHCHOT,
3GupOB, XNPOB, YINEBOIOB); a30TCOAEPKALUMX COCAMHEHHIT (AMHHOB, AMMHOKUCTIOT, GeNKOB).

AQHTYPUEHT, J0KEH YMETh:

- OPHMCHATH 3HAHAS OCHOBHBIX TEOPETHYECKUX BONPOCOB XMUMUY ANS DEIIEHHA KOHKPETHHIX

XUMHYECKHX 3a0ad;

* AABaTh CPABHHTCNBLHYIO XApaKTePUCTHKY JJIEMEHTOB MO TIpynmaM MepHOLaM NEepHOAHYECKOH
cuctemsl JI.M. Mengencesa;



- AHANM3UPOBATH 3aBUCHMOCTL CBOACTB BEMECTS OT HX COCTaBa U CTpOEHMUS;

- HA OCHOBAHKWM TEOPHH XMMUYECKOro CTPOCHHMA OpraHHHeCKUX coeannennii A.M. byrieposa
3K3AMCHYIOIMHCA AOJDKEH YMETb [aBaTb XApAKTEPUCTHKY KaNAOTO K1acca  OPraHH4eCKUX
coeiMHeHnil: 0coBeHHOCTEl DIEKTPOBHOTO M NPOCTPAHCTBEHHOrO CTPOCHNUA, 3aKOHOMEPHOCTEN
M3MEHEHUA CBOKCTB B TOMONIOTHYECKOM PAAY;

- MIACATH YPABHEHM XMMUYECKNX PEAKLUH (MOJICKYIAPHBIE, HOHHO-MOJICKYIAPHBIC, 3NEKTPOHHEIE),
- paccTaBiaTb KOIPQHUMEHTbI B YPABHEHWAX OKMCIUTENBHO - BOCCTAHOBUTENBHLIX PeEaKUUH,
HCHOAB3YA METO ANEKTPOHHOrO Ganarca;

- COCTABNATSL HECJIOMKHBIE CXEMbi CHHTE3a HEOPraHW4eCKUX W OPraHMYeCKUX BELIECTB, HCXOMA M3
3a[aHHOTO COeAVHEHMS;

- pUIaTb THNOBRBIE H KOM6MHHp0BaHHble 3a/1a4M NoO OCHOBHLIM pa3aenaM XHMUH.

NOPANOK MPOBEAEHHSA BCTYIIUTEJIBHOIO HCTIBITAHUS
BCTynHTENbHbLI 3K3aMEH NPOBOAHTCA B AHCLMEHHON Qopme. Bpemsa 3K3amMeHa COCTABIIACT 2
aKaJCMHUYECKUX 4aca. DK3aMeHauuorHbti GuneT coaepkuT 29 3azaHuil B ABYX vacTax (4acts 1
conepiuT 25 3apaHui W vactb 2 - 4 ) ¢ audipepeHLnpoBaHHON OLEHKOHM, OXBATHBAIOLWMA BCE
paspensl mporpaMMbl A nocTynalomux. Ha 3k3amene MOXKHO NOJB30BaTHCS KaNbKYNATOpaMH H
cnpaBouHbpIMU Tabnuuamu: «Ilepyoanyeckas cucreMa XMMUUECKUX BNEMEHTOBY, «PacTBOPUMOCTD
OCHOBAHHIA, KUCNOT W coNieH B BOAE», «PAA cTaHAAPTHBIX 2ASKTPOAHLIX NOTEHUHANOBY.
KPUTEPHH OLNEHKH BCTYIIUTEJBHOI' O 3K3AMEHA
PesynbraTel BCTYNUTENBHOrO UCNEITAHNA ouerKUBatoTea o 100 - GannsHoI wWkane.
OtBeTh K 3aaaHuam 1-25 3anuinTe B GnaHK 0TBETOR COOTBETCTBEHHO HOMepaM 3aAaHHH.
OtBeTH K 3a8aHUAM 26-29 BknovatoT B cebn noapolHOe onucaHHe BCeTo X04a BBITOTHEHUA
3azauua. B OMlaHKe OTBETOB  yKaMMTE HOMEP 3a7aHUs W 3aNULIHTE €ro NMONHOE pellieH1e.
[lpp BEINONHEHHM 3aRaHMH MOXKHO NOJNLIOBATLCA YCPHOBUKOM. 3anNHCH B YEpHOBHKE, a

TAKOKe B TEKCTE KOHTPONBHBIX H3MEPHUTENLHBIX MATEpUaNOB HE YUUTHIBAIOTCS MPH OLCHHBAHHU
paboThLI.

MKAJA OUEHUBAHUS BCTYIIUTEJBHOI'O UCTILITAHHUST
IO XUMBKH

’ Ouenka «HCYHAORJCTBOPUTENLHOY

KYODOBJICTBOPUTENBHOY «Xopowo» COTIIHUHO» l
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COJIEP’JKAHUE MPOTPAMMBI BCTYITUTEJBHBIX WCIIBITAHUA
1O XuMHuHu
PA3AEA ]

1.Teopus crpoernst atoma. Ilepuoanyecksii 3aKkoH U [lepunoanteckas ¢HcTeMa XHMHYECKHX
ynementos d.H. Menaesecsa.

CoBpeMEHHAs MOAENb CTPOCHHS aToma. PacrpeieieHue 31SKTPOHOB MO SHEPTETHHECKMM
ypoBHaM. Knaccudurauns XUMHMECKNX DNEMEHTOB. Oco0eHHOCTH CTPOEHHA ISHEPreTHUECKHUX
ypoBueh atomMoB (s-, p-, d-anementos). OcuopHoe o BO30YKACHHOE COCTOAHHA dTOMOB.
DneKTPOHHAA KOKPNTYpaLua aToMa. BaneHTHbIE JAEKTPOHLL

Tepuoanyeckas cucTeMa Xumuueckux saemcnton JLU. Meunneneesa. Dusuueckuil CMbICT
T[lepuoauueckoro sakona JLH. Menneneesa. [IpiuuHbl 0 3aKOHOMEPHOCTH HU3MEHEHUA CBOHCTB
34EMEHTOB M HMX COEAUIEHWH MO NepHoaaM M rpynnaM., 3aKOHOMEPHOCTH B U3MEHEHMH CBOMCTE
MPOCThIX BCILUCCTR, BOAOPOAHBIX COEAUHEHHM, BLICILUX OKCUI0B M THIPOKCHAIOB.

2. CTpoeline 4 MHOTOOOPA3HE HCOPIAHUYECKHUX BEILCCTB.

DREKTPOOTPHIATENLHOCTL.  BanentioeTs., Crerient okucaenna. Buasl XMMHUCCKOH CBA3M
(KOBﬁ.’IOHTHaﬂ, HOHYAadA, METANRTHYCCKAA, BOHOpO,‘_U-IﬂﬂJ H MCXaHHEMbI Cé 06pa3OBaHHH.
MexMoneKkynsapHbie B3auMoaeCTBHA. BelecTBa MONCKY.IAPHOrO i HEMOIEKYIAPHOTO CTPOCHUSA.

Tl KpUCTA/IMYECKHX PEIUETOK. 3aBHCHMOCTh CBOMCTB BRILECTB OT THMA KPHUCTANIHUECKOH
peLuSTKH. KnaccH(pnkaliug teopraitHyeckux peiecrs. Homeuknatypa HeopraHWYeCcKHX BELLECTS.

3. XumiiuecKkHe CBROHCTBZ OKCHAOB, OCHOBAHIIL, KUCAOT, ¢oi1eil.

XUMUYECKHE CROHCTBA OKCHAOB. XUMHUCCKME CBOWCTRA OCHOBAHKMN, XHUMHUECKHEe CROHCTBa
KHCj10T. OCOBEHHOCTH XUMUUECKHX CBOHCTB KOBLEHTPUPOBARHOM CepHO KUCTOTEI.

OcoBeHHOCTH XUMUUECKHX CBOHCTB a30THOH KHUCROThl, XHUMHYECKUE cBOMicTBa conell.  Kuensie
1 CpeHKE COJIM, UX XHMHWUEeCKHe CBOHCTBA.

- 4. XuMAuCcCRHe cBOHCTBA Ba/KHENMUX MeTR/110BH HemMeTan108. [loaydente

XUMHYECKUE CBOMCTBA BAXKHERLUMX METATION (Harpuit, Kaui, KadsUuil, Mardui, XpoM,
ANFOMHUHHH, UMHK, JKeae30, Meab) ¥ Ux coearHernii. Ofuime ¢nocotl 0YYEHUs METANNOB.

OnexTponus pacnnasoe u PacTBOpOB coJieH. Xumiueckue CBOHCTBA BaKHEMWMX HEMETasNI0B

(rajoreHoB, cepbl, a3oTa, dochopa, yrnepona 1 kpeMHHS) H UX CcoeTHHEHMI] (OKCUI0B.
KHCTIOPOACOCPIKAUMN.  KHCNOT, BOLOPOAMBIX COEIMHEHN), [onygerue Hemetammor u ux
BOKHEHINYX COSIMHEHNMI,

5. XuMu1eCcKHe peaku



nekrpoauTuyeckas auccounalia. Cuiibhbie 1 c1abbie DNEKIPONTHTDL. CreneHb AHCCOUMALIUHA.
Xumuueckan peaxumnst. Knaccnpukagua XUMANESCKHX peaKllii B HEOPraHWYecKOH OpraHMYyecKou
XHMUY. 3aK0H coxpaneuns macenl Bewects, CKOPOCThL PCAKLKM, €C 3aBUCHMOCTBOT PATUUHEIX
(axropos. OOpaTHMble peakuuud. XUMHYECKOT PaBtoBECHE. Daxrophl, BIUAIOLIWE HA COCTONIINE
xumuueckoro pasuosecusi. Dpuuunn Jle illarenne. Tennosok AHpPerr XUMUUECKOK peaKuuu.
Iuapoiuss. Cpeaa BOOHBLIX PACTBOPOB BELLECTB. KHC 1A, HeitrpanbHas. sueno4Has. Maentuduxanns
Heopranny4eCKux coeaiet Wi, Kauecrseunnie peakiii Ha HEOPrallMyYECKUe BEIUECTBA A HOIIBL,
MaeuTHQUKAUMS  OPraBudecKUX  COCMUMHEHHA.  PClueine  IKCMNCPUMEHTAIRHBIX - 33134 Ha
pElC-ﬂO.’&l-lﬂBﬂllHC BCLIECCTE.

6. PacrBopbl B cmecH

PacuéTbl OOBEMBLIX OTHOLICHNIA ra30B NPH XMMUUCCKMX peakumsx. PacuéTsi macewl (00bemMa,
KOMMYECTBA BCILCCTBA) NPORYKTOR PEAKLMM, €Cii 01O U3 BEUIECTB JaHO 8 #30bITKE (MMeeT
pUMECcH); PACUEThl MACCOBOM MM OOBEMHON [0 BbIX0AA NPOAYKTA PCAKUNM OT TEOPETHYECKH
BO3MOIKHOTO. Pacudrbi Macenl (00bEMA, KOAHUCCTRA BCHIECTBA) MNPOAYKT4 peakUud. eClIK 0HO M3
BEUIECTR AAHO B BMJE PacTBOpa ¢ OnpeleiéHHol Maccosoil joned pacTBOPEHHOrO BELIECTBA.
PaculThl ¢ MCNOAL3OBAHUCM  MOHATHK  «MaccoBas  A0N#»,  (MONAPHAL  KOHUCHTPAUHAY,
«PacTBOPUMOCTHY.
7. OKHCINTENBHO-BOCCTANIOBHTCABHBIC Peakuiil. Pearuyn H011110ro oHmena

OKHCIUTENILHO~BOCCTAHOBUTENbHBIE PeaKUMM. XUMWUHECKME CBOKCTBA MApraHua, XpoMa H HX
coesuHelmii. Peakuny nonHoro odmena..
PA3JEJ 2.
1. Opraguyeckas XumMus

Ilpencrarienne o KnacCHPUKAUMKU OpraHuucckiX BeinecTs, [lOMCHKIATYPa OpraHWueCcKux

COCUMHEHKH (CHCTEMATHIECKAN) M TPUBHANIBHAIE HABAHMS BAMHCHIIMX NpeACTaABHTENEH KIAccoB
OpraHuyeckux BetlecTs. (OCHOBHBLIE MOJOKEHHS TCOPHM XUMMUECKOTO CTPOEHHUS OpPTaHHUECKMX
coejuineHuit  A.M. byrieposa. YineponHslii cxenct opranuueckoii  moaekynsl. KparwocTb
XUMUNECKOH CBAYM. G- M T-CBASH. SP’ -, sp° -, sp- ruGpuausawi opbuTaneii aTOMOB yrieposa.
3aBHCUMOCTb CROFICTE BEWECTE OT XMMHUCCKOTO CTPOEH A Monekyn. [omanorn. Fomogornyeckuis

pag. Mzomepus u usomepsl, [longrie o bynxkunonannioit rpynie. OpuenTaunontbie dexThbr

38MECTHTEICH. XHMM‘[&C—KHG CBOMCTRA }’J“JlCBO)lOpO,ElOBI AIIKAHOB, LUKITQANKANOB, 4]1KEHOB
] 4 L]

anKamue : ¢ '
VICHOB, aTKMHORB, apeHOB. Peakuuu 3aMelenus rasorena Ha rappoxcorpynmny. JlefcTrue Ha

ranore y
H HINIPOM3ROZHLIC BOAHOTO 14 CITHPTOBOIO pacrtBapa enoun. B321HMOJJ,CI:'ICTBH€

TNTANOTCHANKAHOR ¢ Mk M <
A AIKAHOR ¢ MariHeM K iMiikom. Menooisiosanue ranoreHNpoM3BOAHLIX YrIeBoAOPOAORE



NpH CHITE3E OPraHUYeCKHX BELIECTB. Cp0oG0aopaHKaILHBI U BOHHBIH MEXAHH3MbL PCAKUMH.
[ousitue © wykaeouae u onektpodunae. lIlpasuio Mapkopankosa, llpaBuno 3aiuesa.
XHMHUECKHC CBOWHCTBA  KMCAOPO/ICOACPKANIMK COCAKUCHHHA: CnUpTOB, (eHOna, anbaeruios,
KETOHOB, KAPGOHOBBIX KMCIOT. CAMKHBIX HDUPOB, JKUPOB, YITeBOAOD. XaAPAKTEPHBIE XUMUHECKUE
CBOWCTRA AMHIIOB.

AMHWHOKHACIOTL] M OCKK, AMUHOKHCI0TbL KaK HM(llOTeprlC OPraHH4YeCKHe COCAHHCHUA. (OCHOBHBIE
AMHHOKNCHOTBL, 06|}83y1{7llll’l€‘ Benky. Baxuehume CnocLu0BLl noay4CHUA aMuHOB H aMUHBOKUCIOT.
XUMHUECKUE CROMCTRA OCAKOR: MMAPCIN3, ACIATYpatius, KauceCrsClbIc {UBECTHRIEC) PEAKUMH Ha
Genkn, [eneTHucckas ©Bs3b MOKAY KIaccamu Opralinucckux  coeannenui. Miaentudukauus
OPraHKuECKHY COCAMHENKi, Pelienne 3KCMEPUMCHTANLHGIX 3aa4 Ha paclio3HABALKE BEUICCTE.
Haxomaeine MoAekyAapHON (HOPMY:Ibl OPraiiiueekoro BeecTBa NO €ro MIOTHOCTH W MACCOBLIM
JONAM  JACMCHTOR, BXOAALIMX B €r0 COCTaB, MM 10 (IPOAYKTAM CrOpaHus; YCTAHOBJICHUKC
CIPYKTYPHOH (BOPMYJIBI OPraHHuecKoro BEUleCTBA HA OCHOBE €r0 XHMWMECKHX CBOHCTB MM
cnocoboB nonyueHus.

2. X»Miis BBICOKOMOIEKY AN PHBIX coeanuetiil (noJumepos)

MpoMbinicHnan opraHuyeckas XuMua. CLIpsE 8 OPraHUUECKOH NPOMBILLIICHHOCTH.
Crpoesne W CTPYKTYpa NOJIMMEPOB. 3aBUCUMOCTL CBOACTE MONUMEPOB OT CTPOCHHS MOJIEKYJ.
OCHOBHRIE CITOCOOBI NOMYUCHHS BBICOKOMO/ICKYSBIPHLIX COEIHHEHWI: peakinu NojMMepH3aliiu U
nonukoHaeHcaunH. Kracchmukauns BOJOKOH.

PA3JIEJT 3. Tunki pacyeTHLIX 32124

1. Pacuérbl Maccel BelecTBa KM 06bEMa ra3oB N0 U3BECTHOMY KONMYECTBY BELIECTRA, MAcce WU
0BBCMY OAHOTO U3 YYACTBYIOWNX B PEAKLIMM BCLUECTS.

2. PacueThl TennoBoro 3diexra peakuum,

3. PacueThl 06BEMHBIX OTHOLICHUET FA30B NPH XUMUYECKHX PEAKLIHAX.

4. Pacuéter macchl (06b€Ma, KONMYECTBA BELLECTBA) NPOLYKTOB PEAKLMH, €ClTH OJHO U3 BELLECTB

H@aHo B W3bbITKe (MMEET MpUMeECH).

5.PacueTel maccoBol nnu 00BbEMHON 40M BhIXOAA NPOAYKTAa pDEAKUMH OT TEOPETHYECKU
BO3MOXHOIO.,

6. Pacus .
Pacu¢tel Maccwr (06béMa, KonuuecTsa BELIECTBA) NPOAYKTA PEAKUHH, €ClIM OJHO M3 BEILECTB

AZHO B BUNE PACTBOPA € ONPEAENEHHON MacCOBOI noMe PacTBOPEHHOTQ BELIECTRA

«PacTBOPUMOCTbY.



8. HaxoxaeHne MonexyIspHOi HOPMYIIb! OPraHUUECKOrO BELIECTBa N0 €ro MIOTHOCTH K MacCOBbIM

N0NAM AJIEMEHTOR, BXOAJA1NX B €r0 COCTAaB, KK NO NpooyKTaM CropaHui.

PexoMennyeMas qurepatypal
1. KympikoB P.M., Kymbiwesa H).A.  Xumus. [locoOue And OOCTYMAOWMX B By3bl W

penetutopos. Cankr -[letepGypr: Usnarensctso "Jlans" 2025 r. C. 308.

2. Tlopybosa A.A. Xumns. ITocoGne ang nOCTYNarWMUX B BY3bl W PEMETHTOPOB. 2025 T.
Kasanp:.Jloroc-Ipecc.2025 r.C. 748.

3. Eropos A.C., AmunoBa [.X. Xumua. DKCNpecc-kype 414 MOCTYNAKOLIMAX B BY3bl. - PocToe Ha
Houy: ®enuke. 2006-2008.

4, Epemun B.B., Jlpoznos A.A., Ky3smenko H.E., Jlyann B.B. YueGHUK 10 XuMuK I 8-9 KnaccoB
061e00pasoBaTeNbHBIX WIKON. - M.: Mup n o6pasosarue, 2004- 2006. - Xomuenko I'.JL., XoMyeHKo
W.T. CEOpHHK 3aRa4 M0 XMMHMK JNIA NOCTYNAWNX B By3bl. - M.: Hosast onna. Ymepenkos. 2015
S.ETD. Xumua: TUNOBBIE 3K3aMeHaUMOHHble Bapuantul. /moa pea. J.HO.Jobpotuna/. Mocksa:
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HUznatenscteo "HauwuonansHoe obpazopanne”. 2026 . C. 368,

BAPHAHTBI 3AIAHHI
Hacrs 1
OteeToM K 3aJaHuaM [-25 apnaerca nocneposarensHocTh ungp. OTBeT nepeHecute B H1aHK
OTBETOB ¢ HOMEPA COOTBETCTBYIOLLErO 3aaHUA, HAYHHAA C NEPBON KJIETOUKH.
IlocnegoBaTenbHOCTE LUMpP 3amucbBaiTe Ge3 npobenos, 3anaTeiX B APYTHX HOMOMHUTETLHBIX
ciMBONOB. KakK sl CAHMBON NULINTE B OTHEIILHONK KNETOUYKE B COOTBETCTBHM ¢ 3agaHuamu. L{udpel

B HEKOTOPBIX 33 aHHAX MOTYT NMOBTOPATHLCA,

Jlns BRINONHEHHUs 3anaHuit 1-3 UCnONbL3yHTE CeayIOWM PHA XHMUYECKHUX JIEMEHTOR:
1) S2)N 3)Zn 4) CI 5) Mg
OteeToM B 3afaHmsix 1-3 ABNSETCH MOCIEA0BATENHHOCTD uudp, MOA KOTOPEIMH  YKA3aHBI

XHUMHWUCCKNE BJIESMEHTHI B JAHHOM pany

1. Onpenennte, aTombl KaKMx 1BYX U3 YKA3aHHBIX B pAAy 3JEMEHTOB B OCHOBHOM COCTOSAHHH

HMEIOT OAHHAKOBOE HHCJIO 3IEKTPOHOB BO BHELIHEM i€ { | Gann)



2. M3 ykasaHHBIX B PAAY XMMUYECKHX DJICMEHTOB sL0EpUTE TPHU INEMEHTA, KOTOPBIE obpa3sytoT
NETYYHE BOJOPOAHBIC COSAMHEHNS.

Pacnonoxknte BuiOpadiible JIEMEHTBl B MOPAAKE OCNAGNEHHA KUCNOTHBIX CBOWCTB 0OpasyemblX
MMH JIETY4UX BOAOPOAHBIX COEAUHEHNA.

JanumuTe HoMepa BuIOPaHHbLIX YNEMEHTOB B HYXIIOH N0CNEA0BATENLHOCTH (1 6ann)

3. Y3 uncna yKasaHHLIX B PAAY 2NEMEHTOB BbiGEpHUTE 1BA INEMEHTA, KOTOPLIC B o0pa30oBalHbiX HMH
KUCTIOPOACOAEPIKALINX AHMOHAX MOFYT HMETh CTENEHL OKHCACHUA +5.

3anuiunte HoMepa BEIOPAHHBIX 3N1EMEHTOB.

4. W3 npemnomeHHOro mnepeuHs BbibepuTe 1BA BEUIECTBA, MEKIY MORCKyJIaMH KOTOPbIX
CYLUECTBYET BOAOPOAHAS CBA3b.

1) MeTunaMHu

2) 3TaH

3) ¢pocdun

4) Bonopon

5) MeTaHoN

3anuiuTe HoMepa BhIOpaHHBIX oTBeToB (1 Hann)

5. Cpenn mtpeanoxeHHbXx (OpMYNI/HA3BAHWI BEWECTB, PaclOOKEHHBIX B NPOHYMEPOBAHHEIX

aueiikax, Bpi0epHTe Qopmynbl/Haseanus: A) kucioil conu; B) Heconeofpasyiomero okcvaa; B)

KUCAOTHOTO OKCW A,

] NaHCO; 4 Bay(POy) 7 FeS
2 NO; 5 KNO, 8 NH;
3 Ca0 6 H,S0, 9 €O

3anuwuTe nomepa BbtGpanHbIx oTBeTOR (1 Gant)

6. JJaHel gBe npo
pOOHPKHM C pacTBOpOM GpoMKaa anoMunng. B OMIHY M3 HUX HEGONBIIMMH MOPUHAMH

[0GaBNANY pacTBoO
p p Bewecrsa X. B pezynerare peakuuu cHavana Habmomany o6pazosanue Genoro

Ocajlka, a 3aTeM — er
0 pacrsopenne. B apyryio npoGupky mobasunu pacTBop seulectsa Y, npu

3TOM Habmonanu 06paseBaHKe OKPALIEHHOro ocaKa



U3 npennoxeHHOTO TNepeyHs BbioepHTe BELLECTBA X u Y, KOTOpHE MOryT BCTYMaTb B
ONKCAHHBIE PEAKLMY.
1) ruapokcuz xenesa(lll)
2) cyabdat Maraus
3) rnapodocdart HATPHUS
4) HuTpar cepebpa
5) rUAPOKCHA HATPKA

3anuIlKTe HOMEpa BEIGPaHHEIX OTBETOB (2 Ganna).

7. VCTAHOBHTE COOTBETCTBHE MEXAY BEILECTBOM W DPEareHTaMM, ¢ KaXaelM H3 KOTOpPsIX 3TO
BELIECTRBO MOXET B3aMMOAENCTBOBATH: X Kaxkaol nosuumu, oGosHaseHHoH Oykeoi, moabepure

COOTBETCTBYIOLLYIO MO3HUHI0, 0503HAUEHHYIO UM(BPOH.

BeulecTso PearenTsl
A)CO, i) HNO;, HBr, O2

B) CuCl, 2) AgNO;, KsS, K1
B) NH; 3) Mg, CaO, H20

') FeS 4) NaOH, HNO;, FeS

5) HQSO49 029 KZSO4
3anuwute B Tabnuuy GnaHKka OTBETOB BEIGpaHHbIC UHPPB MOA COOTBETCTBYIOUIMMYU GykBamu (2

fanna).

8. YcrawosuTE COOTBETCTBHE MEXIRY MCXOJHBLIM(M) BEIIECTBOM(-aMM) W MPOAYKTAMH, KOTOpEIE
NPEeHMYLIECTBEHHO 0O0pa3yloTca B XOJAe peaklMH: K KakA0# No3uuun, 0603HaYeHHOH OyKBOH,

noAGEePUTE COOTBETCTBYIOLYIO NO3KLIHIO, 0503HaYeHHYIO LD PO

Hexonnoe(-bie) BewnecTso(-a) IIpoaykTer peakunn
t, MnO

A)YKCIO —

B))Clzo 1: KOH 21)) é(((l;llcc))zuuﬂfg o

B) KOH u CL (t°) 3)KCilu0,

') KOH u CL, (0 °C) 4) KCl, KCIO; n H,0
5) KCIO u KCIO;
6) KCl, KCIO u H,O

3an
HwKTe B Tabnauly GnaHka OTBETOB BbIGpaHHbiE uidpsl MOA COOTBETCTBYIOWMMY GyKBaMK (2
Dasna)



9. B cxeme npespameHnii
X y
Na;0 — NaOH — NaClO

peutecTBaMy X H Y COOTBETCTBEHHO ABIAKOTCA
1) xnoposonopoa

2) xnop

3) BoAOpOA

4) Boja

5) rUNOXJIOPUT Kanus

JanuuuTe B TaGnyuy GaHka oTBETOB BoIOpaHHbie 1ppul (1 Gann)

10. YcTaHOBHMTE COOTBETCTBHE MEXAy o6wiell opmynoll roMONOTHUECKOro pAfa W Ha3BAHNEM
BEIECTBA, NPHHAJIENKALIErO K OTOMY pAAY: K KaXAOH NO3NLHH, o6o3HauenHol 6yKBoi, nonbepure

COOTBETCTBYIOLLYIO TIO3HLNIO, 0503HaUEHHYIO UMPPoii.

Obwan dpopmyaa Huazsauue Beulecrsa
A) CnH2n-8 1) Tonyon
b) CnH2n-6 2) cTrpon
B) CnH2n-2 3) AMBHHUN

4) uMkodyTaH
3anuiuuTe B Tabnuuy 6GraHKa OTBETOB BbIOpaHHble UMPPLI A0 COOTBETCTBYIOMMUMH OykBamu( |

Oasnn)

I'1. V3 npeanoxenHoro nepeuts BuiGepuTe ABa BEIECTBA, KOTOPBIE ABAAIOTCS H30MEpPaMHU.
1) nponanon-1

2) nponaHane

3) MeTusTUNOBSIH dup

4) nponundopmuar

5) sTuagopmuar

3annwnre HOMepa BLIOpaHHEIX 0TBETOB( | Gann)

12. U3 npe o
PEATONMEHHOTO Nepeyns BriGeprTe Bee BewecTsa, ¢ KOTOPBIMHU pearupyet metah (1 Gann)



1) BopOpOA

2) xaop

3} xnopoBOAOPOH
4) knenopon

5) a30THas KHCAOTa

3anumuTe HoMepa BrIGpaHHbIX oTeeToB (1 Gann)

13. M3 npennoweHHOTO Mepedns Bmbepure /aBa BELISCTBA, € KOTOpbIMK He pearnpyetT

aMUHOYKCYCHas KMCIO0TA.
1) sTanon

2) consHaa Kuenota

3) FUAPOKCHI HATPHA

4) npnMeTunoBslii 3bup
5) uzo0yrau

3anuwnTe HoMepa BrIGpanALIX oTbeToB (1 Gani)

14. VCeTaHOBHTE COOTBETCTBHE MEXKAY CXEMOK peakuMM ¢ OpraHdveCKuM  BELUCCTBOM,
MPeUMYUIECTBEHHO 00Pa3yIoUIUMCS B 3TOH peakumu: K KK AOH TO3HULHMH, 0003HaueHHOH OyKBOH,

noabepuTe COOTBETCTBYOLIYIO TO3HLHMIO, 0G03HAUEHHY IO

undpoi.
Cxema peakuUHH t IIpoayKT peaKuHH
A) CH;-CH=CH-CH; + KMnO, + HS04 — 1) H-GyTan
) CH=C-CH,-CH; + H,O — 2) GyraHoa-1
B) CH;-CH=CH-CH; + H,0 — 3) 6yraHon-2
Iy CH;-C=C-CH3 + Hy,— 4) 6yrasans
5) 6yTaHoH

6) YKCYCHan KHCnoTa

3anumnte B TaGnniy GraHKa OTBETOB BLIGPaHHBIE LU(PBI 104 cooteeTcTBYOLMMU OyKkBamMH (2
Ganna)

13

NOAGEPHTE COOTBETCTBYIOMYHO NO3HLKIO, 0003HAYCHHY O LHPPOI.



Cxema peaxunu Beuiectso

+2H2 0O,

A) CH;-CH,—COOCH; — X {) CH3;—O-CH3;
H2504, t° 2) CH,; = CH-CH;
B)CH;OH — X 3) CH;—CH,-COOH
Cu (OH)2,t° 4) (CH;CO0O),;Cu
B) CH;-CH,-CHO — 5) CH3-CH(OH)-CH;—CH3
H2,t° 6) CH3—CH;—CH,OH

') CH;-C(0)-CH;-CH; —
JanuuinTe B Tabauiy GNaHKa OTBETOB BRIOpaHHbie UM(PLI 0L COOTBETCTBYIOWHMMH CyKBaMu.(2
Banna)
16, 3anana cxema npeBpauleHyil BEILEeCTB:
X Y

GeHzon — oatundenzon — CgHs—CHCI-CH,CI
OnpeeanTe, KakKe U3 yKa3aHHbIX BEILECTs SBNAIOTCA peulecTBamn X HY.
1) mMaTUNOBEIN 3dup
2) Tonyon
3) ctupon
4) xnopsTaH
5) Genzoiinag kucnoTa

3anuiunTe HoMepa BeIOpaHHbIX 0TBeTOB {1 Bas)

17. YeranoBure COOTBETCTBUE MEXAY pearvpyrollMMK BELLECTBAMH M THIIAMH DNpOTeKarwel
peakuMn: K Kadkaoil nosuuuu, o6o3navenHol OyxsoH, noaGepuTe COOTBETCTBYIOHIYIO MO3HLMED,

0003HAYEHHYK) LIMGPOH.

Beinecrra THnbl peakuHn
A) 6eH30q W Xnop (ceeT) 1) 3aMeLIEHHs, ranoreHupoBaHUS
B) aTunen n 6pomoBoaopoa 2) rajoreHNpOBAHNS, PHUCOEIMHEHNS
B) Tonyon u xnop (ceet) 3) npucoeanHerns, FTMApOraoreHUPoOBaHUs

4) odMeHa, KaTATHTHYECKAA

3anuwute B Tabauuy 6naHKa OTBETOB BbIGpaHHble NHDPLI M0A COOTBETCTBYIOMUMH OykBamu( 1
Hann)



18. U3 npemioxxeHHOro nepeuns Boifepure BCe BHELUHUE BO3AEHCTBNA, KOTOpHIC MPHBOIAT K

YBEJIMUCHHIO CKOPOCTH PEaKIAN JKENE3a C XJ0POM.
1) noBbIlIeHKE AABAEHUA B CHCTCME

2) paz0aBneHHe XJI0pa a30TOM

3) ncrionb3oBatue HHrHbKUTOpA

4) yBenuyeHye CTENEHN N3MEIBUCHHSA XKeNe3a

5) NOHMKEHHKE TEMTIEPATYPhl

3anuuKuTe HoMepa BriGpanHeix oreetos (1 6amn)

19. VcTaHOBMTE COOTBETCTBUE MEXKAY CONBIO U MPOAYKTAMH BNEKTPOJ3a BOAHOTO pacTBopd ITOi

CONM, KOTOpblE BHIAENSIOTCS HA HHEPTHBIX 3MEKTPOAAX:K KaXKAOH NO3HLUK, 0603HaueHHON OYKBOH,

noxGepuTe COOTBETCTBYIOLLYHO MO3HLHIO, 0003HAYEHHYIO LU PO

Coab [IpoayxThl 2J1EKTPONH3A
A) cynbdar anioMnHKa 1) MeTat U KKCOPO,
B) xnopua HaTpus 2) MeTaNA 4 ranorex
B) ¢ropun xanua 3) BOAOPOA M ranorex

4) BOZOPOA M KUCAOpOA,
3anuwute B TabAHUy OnaHka OTBETOB BbhiOpaHHble Hdpbl MOA COOTBETCTBYIOIMMK OykBamu (1

Hann)

20.. /Ins BelecTs, NpHBEAEHHBIX B lEpEYHE, ONPEACNUTe XapakTep cpelbl HX BOAHBIX PaCTBOPOB.
1) Na;POy

2) CuCl

3) NaNQ;

4) HCIO,

3anuwmu
TC HOMEpa BEWECTB B NOpsAKe BO3pacTaHus 3HaveHns pH HX BomMBIX pacTBOpoOB
b
YYHTBIBAL, UTO KOHUECHTPAL1A BELLECTR BO BCeX pacTBopax (Mone/N) 0 AMHAKOBASA

3anuwre HOMepa BbIOpaHHBIX OTBETOR {1 ann).

21. Yeranos
HTC COOTBETCTBHE MEKAY CNocoGom BO3NCHCTBHUA HA PaBHOBECHYIO CHUCTEMY:

Fe;04(t8) + Hy(r) < 3FeO(ts) + H,0(r) - Q



1 HafnpaBAeHUEM CMEUICHNA XUMHUYECKOro paBHOBECHA B PE3yNsTare 3TOrO BO3ACHCTBYA: K KaXA0H

AO3KUUMH, 0003HaueHHo#i OykBoH, noalepuTe COOTBETCTBYIOLYK) NO3HLMIO, 0003HAYCHHYIO

umdpoii.

BosaeiicTBHE HA CHCTEMY XuMuvecKoe paBHOBeCHE
A) NOHUKEHHUE AABNEHKA 1) cMelaeTca B CTOPOHY MPAMORA peaklny
b) noGasnenne karannisatopa 2) cMelaeTCA B CTOPOHY 00paTHOH peakLuu
B) noHnxkeHUe TEMNEPATYpPHI 3) NpaKkTU4YeCKH HE CMelaeTcs

I') yBeAnueHUE KOHLEHTPALKH NapoB BOAbI
BanuwnTe B Tabnuly GnaHka OTBeTOB BhGpaHHbIe LHQPLI NOL COOTBETCTBYIOWUMH Byxsamu (1

Gann)

22. B peaKTop NOCTOAHHOPO 06BbEMA NOMECTHIN HEKOTOPOE KOMUECTBO OKcH/a asoTa(lV) u xsiopa.
B pe3yabTare npoTekaHus o6paTHMOM peakuuy

2NO;(r) + Ch(r) = 2NO.CI(r)
B peaKLHOHHOM CHCTEME YCTAROBUJIOCH XWMHMHECKOE PABHOBECHE, MPH KOTOPOM KORUEHTPALHH
okchaa asota(IV), xnopa u xnopuia uurponna cocrasunu 0,04 monw/i1, 0,08 Moas/n u 0,16 MO/
COOTBETCTBEHHO. OnpeaennTe ucxoauple koHuenTpaurn NO2 (X) u CI2 (Y). Boibepure U3 cnucka
HOMepa NPaBHALHBIX OTBETOB:
1) 0,20 mone/n
2) 0,40 monp/n
3) 0,60 monbp/n
4) 0,80 monw/n
5) 0,12 monv/n
6) 0,16 Monn/n

3anuwiuTe Homepa BLIGpaHHBIX 0TBeTOB (2 Ganna)

23.
YCTaHOBUTE COOTBETCTBUE MEXIY PearvpyroLUMMH BEIECTBAMHU U NPU3HAKOM NpPOTeKAIOLWIEH

MEX :
Ay HAMH PeaKUHK: K KaXA0H NO3HLMY, 0603HaueH O GyKBof, NoAGepHUTE COOTBETCTRYIONIYIO
NO3UUKIO, 0GO3HAYEHHYIO LHPO.

Pearupylouine penjecrpa

A) NaOH (p-p) u CH,COOH (p-p}
B) NaOH (p-p) u Zn(OH),

B) Ba(OH), (p-p) 1 K280, (p-p)

[Ipu3naku peaknnn
1} BbineneHue GecuBeTHOrO rasza
2) 06pa3oBaHKe OKpaIlIEHHOT0 0caIKa

3) obpasoBaHne 6enoro ocaaka



I') Zn(OH)2 » HaSOq (p-p) 4) pacTBOpEHKE OCAKa
5)BuAMMbIE NPU3HAKK peaKkuiu
OTCYTCTBYIOT

JanuwuTe B TAGNULY GniaHKa OTBETOB BHIOpaHHBIC undpsl MO COOTBETCTBYIOLIAMA Gyksamu (1

Gann)

24. K 220 r pacTBopa ¢ MacCoOBOR LOMNGH MiAPOKCHAA HATPHS 20 % poGasunu 44 r Boxs ¥ 36 © TON
ske WENouH. BHIUACINTE MacCOBYIO OMIO PUAPOKCHAA HATPUA B NOTY4EHHOM pacTBope. (3anuuute

YUCAO € TOYHOCTEHIO N0 AECATHIX., B % )

3anuimuTe OTBET B TaGnuuy Gnanka orsetos (1 Gann)

25. BbluucanTe Maccy (KI) oKenesa, KOTOpYIO MOXHO NOMYYHTh NpH BOCCTAHOBJICHHH yrapHEIM
rasom o6pasua okchaa skenesa(lll) maccolt 215 r, ecav B yKasaHHOM obpasue copepxutes 7 %
npumecy okenaa Meau(il). (3anuwkre YKHCNIO ¢ TOUHOCTHIO A0 USLIX, B KF)

3anuwnTe OTBET B Tabnuuy 6aanka oTeeTos (1 Gann).

Hacrb 2

JEs 32a0HCH OTBETOB HA 3aJaHNA 29-34 ucnoan3yiiTe 6aank oTBeTOB.3annINTe CHAYAla

HoMep 3agaHua (26, 27 H T.A.), 2 3aTeM ero noapoGroe pewlenne. OTBETH) 3aNACLIBAIITE YETKO

H pa3dopuuso.

Jlaa BeINONHEHHs 3afaHuil 26 U 27 ucnonsiyiiTe CHefyHOMKUA NEPEYeHb BEIISCTB: 230THAN
KHCN0TA, THAPOKCHA anioMuuMs, cyabpua mean(ll), doedun, rmapoxcua OGapus,

rHApocybpaT Kanus, JJonycTHMO HCNONb30BaHHE BOAHBIX PAaCTBOPOB BELLECTB.

26. V3 npeanoxeHHOro mnepe4ns BEIOGEPHTE OKUCIUTENE U BOCCTAHOBHTENb, DPEAKLUS Mexnay
KOTOPLIMH B COOTBETCTBYIOWEH Cpelle NMPUBOANT K 0GPasOBAHMIO GeCiBETHOrO pacteopa. B
Ka4eCcTBe CPEAbl 1A NPOTEKAHUS PEAKLINY MOYKHO HCNOJb30BATE BOAY HJIM BELIECTBO, MPUBEAEHHOE
B nepeydHe. B oreere  zanmmure YPaBHCHWE  TONBKO  OAHOH W3  BO3MOXHBIX
OKHCITUTENBHO-BOCCTAHOBHTENLHBIX  peakumii ¢ yHacTHeM BbIOpaHHBIX BemecTB. CocTaBbTe

SNEKTPOHHEIH Ganauc
(3anuwuTe ypaBHeHus NPOUECCOB OKHCNEHHA W BOCCTAHOB/IEHHA) VYKaXUT:
OKNCJIHTEND M BOCCTAHOBUTENL (2 fanna) | )



27. Vi3 NpeAfoNEHHOro fepeds BblbepuTe ABa BELECTBA, PEaKuMs WOHHOTO OOMeHa MEXAY
KOTOPbIMH HE COMPOBOXKAACTCA BMAMMBIMHM NPU3HAKAMH. 3aNMULIMTE MONCKYAAPHOS, MONHOE M

COKpAILEHHOE MOHHBIE YPABHEHNA TO/ILKO ORHOH M3 BOIMONKHDIX PeaKuui (2 6anna)

28. K pacTeopy cyabtara mean(Il) noGaeusiu pactsop xjopuia Gapus, 00pazoBaBLUHIiCA 0CAIOK
otaeannn. OCTaBIIMICS PacTBOpP NOABEPTK 3NekTponu3y. [Ipn 3TOM Ha aHO/E BBUACMNCA I3, [a3
NpoNycTHiK Yepe3 pacTBop Opomuia natpud. [Tony4eHHOE NpOCTOe BEWECTBO MPOPEdrnpoBaio ¢
rops4MM PacTBOPOM THAPOKCHAA Kanus, 8 pe3y/bTaTe 4ero B pacTBope 06pa30Banoch ABe COMK.

HanuiuuTe YpaBHEHUs YETHIPEX ONUCAHHBIX peakuuit (4 Ganna)

29, HanuiuuTe ypaBHEHMs DPEAKUMM, ¢ MOMOLIBI KOTOPSIX MOKHO OCYLIECTBHTH CHEAyROLLHe

npeBpauleHUA:
Cr203,t C2H4, H3PO4 CI2, hv KOH, H20 K2Cr207,
H2504
X, — Xa — aTUABEH30N — X3 - X4 —

Tlpn HanucaHWH YpaBHEHHH peakuui ykassiBaiTe NperMylIecTBEHHO 00pasyroLIuecs MPOayKThI,

MCNOAB3YHTE CTPYKTYPHbIE QOPMYNB] OpraHnueckux pewects (5 6anioB)

29. Ilpu cropanuu 6,1 r opraumyeckoro BewiecTsa A nodayyunu 7,84 i (H.y.) yrJAEKUCIOro rasa u

2,7 t Bomel. M3BecTHO, WTO 3TO BELECTBO MOXET ObITh MOAYYEHO NYTEM OKHC/IEHHS

COOTBETCTBYIOLIErO YINeBoJAOpoAa b pacTsopom nepMaHrasata Kanus B NPUCYTCTBUM CEPHOM

KHCTIOTEI, NPUYEM YTIIEKHCNbIN ra3 B X0/1e OKMCeH s He 06pasyercs.

Ha ocxoBanny gannbLIx ycnosus sanaqu:

1) npoBennTe HeOGXOAUMBIE BBIYHCICHHS (YKa3bIBAHTE eAMHNLLI M3MEPEHHUS UCKOMBIX pu3Mdeckux
L

BENHUNH) # YCTAHOBHTE MOJICKYIAPHYIO (OpMYyITy HCXOIHOTO OPraHHYECKOrO BELECTBa;

2) cocTaBbTE C
) TPYKTYpHYIO (opmyny 3Toro BELLECTBa, KOTOpas ONHO3HAYHO OTpa)KaeT NIOPSIOK
CBA3H aTOMOB B €ro MOAEKyne;



3) HanUMIIWTE YpPAaBHEHWE pPEakUMH TONYYEeHMA BEIIECTBA A OKHCICHHEM YITIEBOAOPOAA b
PACTROPOM MEPMAHraHaTa Kanus B CEPHOKMCION cpelie (MCmonb3yiite CTPYKTYpHBIC (boOpMyibl

opraHHueckux Bewects) (4 Hanna)



