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OcHOBHBIC IOHATHA XUMHHA

ATOMBI W MOJNEKYJbl. XHUMHUYECKHH 3JIEMEHT, IPOCTOE BEIIECTBO, CJIOXKHOE BEIIECTBO, CMECH
BemiecTB. lloHsATHE 00 aUIOTPOmHBIX Moxudukamusax. OTHocHTEeNbHAS aTOMHas —Macca,
OTHOCUTEIbHAS MOJNEKYIApHAsA Macca. 3aKoH ABOTapo U €ro ciejicTere. Y paBHeHne Mereneesa —
Knameiipora. BaeHTHOCTD U CTENIEHb OKMCIICHUS.

Crpoenue atoma. Xumu4eckasi cesizb. CTpoeHue BemecTBa

CTpoeHue smep ¥ SIEKTPOHHBIX 00O0JI0YEK aTOMOB XAMHAYECKUX DJIEMEHTOB, S-, P-, d-3JEMEHTOB.
[leprHonrUecKyil 3aKOH W CTPOEHHUE TIEPHOAMYECKOH CHCTeMbL. M30TOmbL. THIbI XUMIYIECKUX CBA3CH:
KoBaleHTHass (HONApHAS M HENOJSApHAs), HWOHHAs, BOJOpOAHAS, MeTaundeckas. Crpoenue
KOMILIEKCHBIX ~ COCIWHCHHH. ATperaTHoe COCTOSHHE BEIIECTB, BEIIECTBA aMOPQHBIC U
KpUCTa/UTHUeCKre. TUIIBI KPUCTAIMIECKUX PEIIETOK.

Bona u BoaHbIe pacTBOPbI

Boga: CTpOEHHE MOJEKYJbl, (GU3WUecKHe U XHMHYECKME CBOMCTBA. PacTBOPHMOCTH BEIIECTB,
3aBECHMOCTD PACTBOPHMOCTH BEWIECTB OT UX [IPUPOJBI, TEMIIEPATYPhI U JaBieHus. THIBI pacTBOPOB
(razoo6pasHble, KUIKKE, TBEPABIE). BrIpaxkeHne cocTaBa pacTBopa (MaccoBas 01, o6BEMHAS 10,
MOISIpHAs KOHIEHTpamwsi). lIpe/cTaBIeHHe O KOIUIOMIHBIX pPacTBopax. 3HA4CHHE PacTBOPOB B
METULHHE U OHONOTMH. DIEKTpOIHTHUecKas muccommanus. CreneHs aucconuanuu. CHIBHBIE U
citabple 2IIEKTPOTUTEL. MIOHHbIE YPaBHEHHUS PEAKIII.

OcCHOBHBIE 3aKOHOMEPHOCTH MPOTEKAHHSA XUMUIECKHX PeaKIuil

KiraccubuKanys peakiui: coeqMHeHns], Pa3IoKeH:s, 3aMemenus, oomeHa. CKOPOCTh XMMUIECKAX
peaKIuit ¥ eé 3aBHCHMOCTB OT PasiuyHbIX (axTopoB. KoHcTaHTa CKOPOCTH XMMHUYECKOM PeaKIWH.
Karamus. TemtoBble 5(pdeKThl XumMmueckux peakuuit. OOpaTtHMOCTh peakuui. XHMHYECKOE
paBHOBECHE ¥ YCIIOBUS €ro cMemeHus. OKHCIUTETbHO-BOCCTAHOBUTEIBHEIC PCAKIIUH.

Kiiaccenbl HEOPraHM4YecKHX COeAHHEHUH

OKCHIBI, KHCIOTHI, THAPOKCHIEI, CONH (KMacCH(UKAIlis, HOMEHKJIATYpa, CIOCOOBI IONydYeHHA M
cBoicTBa). AMGBOTEPHOCTD. ' UIPOIHU3 CONEH: TUIIBI THAPOIH3A.

MeTanisl

Ofmas XapaKTEepUCTHKA METAUOB: (U3MIECKHE M XMMHUYECKHC CBOMCTBA. O6mue cmocoObl
IIOTy4eHHs METALIOB. DIEeKTPOXUMUUECKHH Psil HaIpsokeHuH MerawioB. OOIIas XapaKTepHCTHKA
IA- u IIA-rpynn nepuopudeckoil cucrembl. CBoWCTBa HATPHA, Kalusd, Kalblus M MarHus H HX
coenuHeHnH. JKECTKOCTH BOJBI B CIIOCOOBI €€ yCTpaHEHH .

CBolicTBa ATIOMUHUS U €70 COSIUHEHHH.



CroitcTBa oxcumoB ¥ ruapokcupoB xpoma(ll) um (II), xpomaroB u jumxpomaros. CBoicTBa
IIlepMaHraHaTa Kajius; BOCCTAHOBJIEHWE IEPMAHTAHAT-HOHA B KHCJIOH, HEHTpalIbHOH H IIENOTHOH
cpenax.

CpoticTra xenesa, okenos u ruapoxennos xkenesa(l) u (I11). Ceoiictsa coemunenuit mexu(l) u (II).
CaoiicTBa OKCHIa U THAPOKCUAA HHHKA.

Hemeranasl

O61mas xapakTepuctuka [VA-, VA-, VIA-, VIIA-rpynn nepuonwdeckoi cuctemsl. Bomopoxn, ero
XUMHYECKUE U HUINUECKUE CBOKCTBA.

Xnop. CroiicTBa U cioco6BI MOMYyUYeHHS XI0POBOJOPOIa U XJIOPHI0B, THIIOXIIOPHTOB, XJIOPaToOB.
Kwucinopos, ero monydeHue, CpaBHeHNEe W QH3MYECKUX M XMMHYECKAX CBOKCTB KHCIIOPOZA H O30HA,
OKHCITUTENBHO-BOCCTAHOBHTENBHBIE PEAKIIMH C YYaCTHEM IIEPOKCH/Ia BOAOPOa.

Cepa, €& husmdeckue ¥ XuMUUecKue cBodicTBa. CBOMCTBA B CIIOCOOBI MOy YEHHA COSANHCHUH CEPEI:
CepoBONOPOAA W CYNb(HAOB, OKCHIOB, CEPHHCTOH KHMCIOTHI M CyNbQUTOB, CEPHOH KHCIOTHI H
CyNnb(haToB.

A3oT, ero Gu3MHecKe B XMMUYECKHE CBONCTBA, HomydeHue. CBoCTBa aMMuaKa 1 CoJied aMMOHHUS,
oxcumoB azota(l), (II) u (IV), a30THOM KHUCIOTHI U HHUTDPATOB, A30THUCTOM KHCIOTHI U HHUTPHTOB.
[onyuenne aMmMuaKa ¥ a30THOH KHMCIIOTEL

docdop, ero ¢usmyeckwe H XuUMHYIeckde cBoicTBa. (CBoiicTBa coenuuenuit  Qocdopa:
dbochoposomopona u hochunos, okcunos docdopa(lll) u (V), bocdhoproit kucnoTs 1 pocharos.
Vriaepon, ero (usnmueckde W xXuMmudeckue cBolictBa. CBoHcTBa M CIOCOOBI MONYYCHMS OKCHIIOB
yraepona 1 kap6oraToB. CBONCTBA YTOJLHOM KHCIOTHI.

CaolicTBa KpeMHUS, OKCUA KPEMHHUSA, KDEMHHEBOM KHUCIOTHI H CHITUKATOB.

Teoperndeckue M0I0XKEHAS OPraHUYECKOH XMMHUH

Teopusi XWUMHYECKOTO CTPOCHMS OPraHHYECKHMX COEINMHEHMH A. M. bytneposa. M3omepus.
ToMmonorudeckue psmbl. DIEKTPOHHAS IPHPOJA XHMHYECKHX CBA3€H B MOJICKyJax OPraHMYeCcKuX
coequuennii. CrocobGsl paspbiBa CBsi3€l, NOHATHE O CBOOONHBIX pajgukanax. OJNEKTPOHHOE H
IIPOCTPAHCTBEHHOE CTPOEHWE MOJICKYJ Ha IpHMepe MeTaHa, aTwieHa u Oensona. Ilomgrue o
rubpuau3anud  atoMHBIX opbOutaned. Ilomarme o B3aMMHOM BIMSHWH aTOMOB Ha IIPAMEPS
HECKOJIPKHUX COeNUHEHMH (Tomyol, (eHol, XIopyKcycHas KucnoTa i jap.) O6mue MOHSATHS XUMUH
BBICOKOMOJIEKYJISIPHBIX ~ COeOWHEeHH (MOHOMEp, NONHMEpP, O3JE€MEHTApHOE 3BEHO, CTENCHB
[OMMMEpPH3alliK). Peakiuy MONMMEPH3aldd H IONHKOHJAEeHCauuH. [IpUHIAIBI HOMEHKIATYPEI
OpraHNYecKuX COCIHHEHHHU.

OcCHOBHBIE KJIAaCChl OPraHUYeCKHX COeIMHEHUH

VIIeBOMOpOABl:  alKaHBI, @IKeHBl, AalKMHBL, JHCHOBBIC  YIJICBOLOPOIBI,  APOMATHYECKUC
yrieBonopoas! ((pusndeckhe W XWMHUYECKHE CBOMCTBa, cmocoOwl momydyenus). IIpencrapnenue o
CTPOEHHH IHUKIOANKaHoB. KucIopomcofepKamue COCAWHEHHs: CHUPTBI  OJNHOATOMHBIC H
MHOIOaTOMHBIE, (EHON, albAerdibl, KapOOHOBBIE KHCIOTHL, CHIOXKHBIE 3QuUpbl (pu3ndecKHe H
XUMHYECKHE CBOMCTBA, CHOCODBI  mOmydeHuUs). A30TCOAepiKallue  COCNHHEHHUS, aMHHBI
an(aTHUecKie H apOMATHIECKUe, aMAHOKHICIIOTEL ((QH3UYeCKHe H XMMUIECKHE CBOKCTBA, CIIOCOOBI
IOTydeHHs). BaxHeHIIde NIPUPOIHbIE OpraHMJecKHe coexuHenus (OenKW, JKUpPHL, YTTIEBOIBL
HYKJIEMHOBBIE KACIOTEL).

3aseayroniuii Kadempoi oomen %
COH sailiadds K. H. Ceménos

H 6I/IOOpI‘aHI/II{€CI\OI/I XHMHH

COT'JIACOBAHO:

IpopexTop o yueOHo# padoTe A. Y. Apé&merko



Tunoevie pacuémmnsie 3a0auu
1. Beramcnenue MaccoBol Mitd 06BEMHOM 10 KOMIIOHEHTA.
2. Berauciienne MOIAPHOR KOHIICHTPAIIAH.
3. BeIviCIIeHHe OTHOCHTENBHEIX IUIOTHOCTEM BEIIECTB B Ia3000pa3HOM COCTOSHHH.
4. Brruncienue o0béMa ra3000pasHOro BEIECTBA M3BECTHOH MAcChl WM H3BECTHOTO KOJHYECTBA
IPH HOPMAJTBHBIX YCIOBHSX U YCIOBHAX, OTIHYAROIINXCS OT HOPMATBHEIX.
5. YcraHoBneHAe MONEKYIAPHOX (GOpPMYIBI BEMIECTBA IO MACCOBBIM JONSM 3TEMEHTOB WIH IO
MaccaMm IIPOYKTOB CTOPAHHS.
6. Beraucrnenne maccel (00bEMa, KONMYECTBa BEINECTBA) ONHOIO W3 YYACTHHKOB PEAKIHU IO
M3BECTHOM Macce (00bEMy, KOUYECTBY BEIMIECTBA) APYTOTO Y4aCTHHKA PEAKIIHH.
7. 3ana4u Ha U36BITOK U HEOCTATOK PEATEHTOB.
8. 3aauu ¢ y4€TOM BBIXO/A MPOIYKTA PEAKIIHH B IPOLEHTAX OT TEOPETHYECKH BOIMOIKHOTO.

Tunoevie kauecmeeHHble 3a0a4u
1. Hanwucamne ypaBHEHMH peakuwif, WIUIFOCTPHPYIONIMX CXEMbI, B KOTOPOH OTOBOPEHBI BCE HIIH
TOJIBKO OTAEIILHBIE JTAIlbL.
2. MHOroCTaIMHHBIN CHHTE3 OPraHHYecKOro HiIH HEOPraHUIecKoro BEIIecTRa
3. DBblisnenne BO3MOKHOCTH TIPOTEKAHME DEAKIWH MEXAy BEIIECTBAMH B IIPEHJIOKEHHOMN
COBOKYITHOCTH BEIIECTB.
4. CocrapieHHe ypaBHEHHH OKHCIIHTEIBHO-BOCCTAHOBATENBHBIX PEAKIIMI ¢ HCIIOIB30BAHHEM METO/A
3JIEKTpOHHOr0 Oanmanca.
5. Cocraprienne GopMyI TOMOJIOTOB ¥ H30MEPOB OPraHWYECKHX BEIIECTB.



OBPA3EIl DK3AMEHAIIMOHHOYI' O BUJIETA.
7 Tecmosaa uacmp
1. AToM Kakoro snemMeHTa B OCHOBHOM COCTOSHHMU WMeeT OJHH HECIIapPEHHEIA Bal€HTHBIA HIIEKTPOH
Ha BHEIIHEM YPOBHE

a) Ca 6) Be B) Mg r) Li?
2. Kako#i 5IeMEHT IPOsIBISIET HaubOJIBIIHE HEMETATAYECKHE CBOMCTRA

a)N 6)P B) As r)Sb?
3. KopanenTHas HemosIpHast CBA3b MPUCYTCTBYET B COSAHHEHUN

a) MgO 6) Br, B) NH;3 r) H,0.
4. OCHOBHBIE OKCHIBI — 3TO

a) Li,0 u MgO 6) SO; u Na,O B) A[,O3 1 CO, r) BeO u Cl,0.
5. BeibepuTe ruapOKCHIBI, TPOABIIAIONIHE TOMEKO OCHOBHBIE CBOMCTRA

a) AI(OH); u Ba(OH),

6) Ba(OHs), u KOH

B) Sn(OH), u Sr(OH),

r) NaOH u Zn(OH),.

6. Kax MOXHO yBeTHIHTB CKOPOCTH Ipsivoit peaxrmu H (1.) + I (r.) 2@ 2HI(r.)?

a) YMEHBIIUTH 1aBICHIE '

0) yBEIUYUTE TEMIIEpaTypy

B) YBJIMYUTH KOHIEHTpanuio HI

I) YMEHBIIHTH TEMIIEPATYPY

7. 1Ipu 1IOBBIUIEHMY aBIeHHs paBHOBecHe B cucteme CoH, (r.) + 2H, (r.) 2 C,Hs (r.) cmemaercs

a) BIICBO 0) BIIpaBo B) HE CMEIIACTCH.
8. Kaxyro coitb MOKHO 06HApYKUTE B paCTBODPE IIPH TIOMOIIIH WH/IMKATODPA

a) SrCl, 6) NaSOy4 B) Cu(NO3), r) KC1?
9. Ilpu a1meKTpONH3e PAacTBOPA KaKOH CONMM Ha KAaTOZE BBIAEISIETCS TOMBKO BOJOPOI

a) RbCl 6) CuCly B) FeCl, r) ZnClL,?

10. Kaxoit kosdduuuenT nomxer GbITh 1719 KHCIOTE B YpaBHEHUH peakuuu

MnO, + HCI — MnCl, + CL, + H,O?

a) 4 0)2 B) 8 r) 16
11. Beibepute mapy roMonoros

a) Oytad u 6yr-1-en

6) 6yTtan-1-om u Oyran-2-on

B) HOHAH ¥ J€KaH

r) Oyr-2-eH u 6yT-1-un

12. Bribepute napy uzomepos

a) TeKCaH W renTad

0) NMeHTeH U IeHTad

B) rent-1l-ex u renrt-2-eH

T) 9TaH ¥ 3TEH

13. B xaKoM COEIMHEHHH BCE aTOMBI YIIIEPONA HAXOMSITCS B COCTOSHUH sp3 -rubpunu3anun’?

a) Oyt-1-en 6) 6yr-1-un B) T€KCaH T) rekc-1-eH
14. BriGepute popMyITy rOMOIOTHIECKOTO PAIa BYXATOMHBIX [IPEIeBHBIX CIIUPTOB

a) CyHpO 6) ChHan2O B) CoH2,0; r) CoHon(OH),.

15. BriGepuTe BemecTBo, B MOJIEKYJIe KOTOPOTO IIPUCYTCTBYET MT-CBS3E

a) 9TeH 6) 6yran-1-o1 B) u3o0yTan r) OyTaH.



16. Boccranopnenue GyTaHans BOAOPOAOM IPHBOIAT K 06pa30BaHHUIO

a) Oyran-2-oia 6) O6yrau-1-oma B) OyT-1-ena r) OyT-2-cHa.
17. VkcycHas KUCIIoTa He B3aUMO/IeHCTBYET ¢
a) Na;SO4 6) CuO B) Cu(OH), r) Na,COs.

18. Onpenenute npru3Hak peakuu MLy GEeHOIOM B GPOMHON BOXOH
a) HCYEe3HOBEHHE OKPACKH PacTBOPA U BBIIACHHE GEIoro ocanka

6) ncye3HOBEHHE OKPACKH PACTBOPA U BHIMIANEHHE Gyporo mamca

B) obecIBeYMBanye pacTBOpa 6€3 BBIIANCHIS 0CaIKa

r) 06pasoBaHKe pacTBOPa C HHTCHCHBHON CHHElH OKPAaCKOH.

19. BribepuTte coenvuenue, o6nanaroiee KUCIOTHEIME CBOHRCTRAMH

a) MeTaH 0) LEKIIOTIpOTIaH B) IIPOTIAHEH r) npomas-1-o01.
20. BoibepuTe opraHuyeckoe CoeMHeR e, 06TaaoIIee 0CHOBHBIMA CBOHCTRAMHA
a) OyTunaMuy 0) HUTpOSTAH B) aMMMaK T') 3TaHOJL.

2]. Ykaxute B cXeMe IPEBpaIleHnH IIPOMEKYTOUHBIE BEIECTBA
18] |
Al—2 A NOH ,p HA . p

A 1) HI 2) HIO 3) Alls
B 1) ALO; 2) Al 3) Al(OH);
B 1) ALO; 2) AI(OH); 3) AICk

22. YKaKuTe B CXeMe IIPEBPaIleHUH TPOMeIKyTOUHEIE BEIecTBa
b 4 (OH), , #° (
CZHSOH CuQ, ¢ %A Cu(OH), , ¢ )B Ca(OH), >B

A 1) CH;CHO 2) CH;COOH 3) (CH3CO0),Cu
B 1) C;HsCOOH 2) CH;COOH 3) (CH3CO0),Cu
B 1) (C;HsCOO),Ca  2) (C,Hs0),Ca 3) (CH3C00),Ca

23. Ilpu HarpeBanuy KapGoHaTa KaJdbIHs YacTh BEINECTBA pa3nokuiIack ¥ BRIACIWIOCH 3,36 11 rasa.
Macca TBEpmoro ocratka cocraBuia 18,4 r. DTOT 0CTaTOK nobasumu K 200 T consHOM KHCIOTHL,
B3ATOH B H30bITKe. OlpenenuTe MacCoBYIO OO CONU B PACTBOPE.
a) 13 % 6) 26 % B) 49 %
r)57 % n) 62 % e)73 %
24, Ilpu cropainu 2 T OpefenbHOTO OJHOATOMHOTO cnupra 06pa3oBaiocsk 4,4 T YIIIEKHCIOro rasa u
2,4 t BogsL IlnotHoCTh mapoB BemectBa mo Bojopoxy 30. YcramosuTe MONEKYISIPHYIO QOpMYyITy
BEILECTRA.
a) C¢H;30H 6) CsH;;OH B) CH30H
r) C;HsOH 1) CsH,0H e) C4HyOH

Yemruas uacme.
25. YcTaHOBHUTE COOTBETCTBHE MEXY pearupyroIuMH BeIeCTBAMA U NpoayKTaMu. OTBET IIOSCHUTE
Ha OCHOBAHWH CBOMCTB HEOPTaHMYECKUX COCTUHECHHI.

A) MgO + SO, — 1) MgSOs 4) MgSOy
B) MgO + SO; — 2) MgSO0; + H, 5) MgSO0, + H,
B) MgO + H,S0; — 3) MgSO0; + H,0 6) MgSO, + H,0

26. VcCTaHOBHTE COOTBETCTBHE MeEXIYy pEarHpyIOLMMH BEIECTBAMH U YTIIEPOACOAEPIKALTHM
NPOIYKTOM, KOTOPBIA 00pasyeTcs ImpH UX B3aumomeiicTsun. OTBET MOSCHUTE HA OCHOBAHWH CBONCTB
OpPraHu9eCcKuX COCIUHEHHH.

A) MeTaHOBAas KUCIIOTA ¥ OKCHJ, KaTbIHs 1) ametat xanbnus 4) MmeTunxmopuxn
b) MeraHON ¥ MypaBBUHAS KHCIOTA 2) dbopmuar Kanpuus 5) dpopmansaerus
B) meranon u xsoposomopon 3) metundopmuar
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MHHUCTEPCTBA 3IPABOOXPAHEHUSI POCCHIICKOM ®EJEPALINA
(®I'5OY BO IICII6IMY mm. . I1. TTaenosa Munsapasa Poccun)

VTBEPXIAIO
Pextop ®T'5OY BO IICIIGIMY
. TI. TTaBnoBa MuH31pasa Poccun

// 2027t
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KpHTepHH oleHUBAHAS BCTYHTEILHOT0 HCIBITAHAS 110 XHMHH B o4Hoit popme 1Ist
nocrynaomux 8 ®I'60Y BO [ICII6TMY um. W. IL. Tapnosa Munsapasa Pocenu

COJEPKAHUE U CTPYKTYPA 3K3AMEHAIIMOHHOI'O BUJIETA IO XUMHUH

KPUTEPUM OITEHNBAHUS
CozepxaHue ¥ CIPYKTypa SK3aMEHAIMOHHBIX GWIeToB MO XWMHH pa3paboTaHBl B
COOTBETCTBMM C  yTBEPKASHHBIMH  MEHHCTEPCTBOM — HayKd M BRICIIETO  00pa3OBaHUA
pexomennapsivu KMM ET'D (www.fipi.ru).
DK3aMEHALHOHHBIA OHUIET COCTOMT W3 3a[aHui, IOCTPOEHHBIX HA MaTepHanax HECKOIBKUX
TeMaTHYECKUX OJIOKOB.

Homep ConepxaHue 3a1aHUI Kputepuu Makcumanbeei | PexoMeHIyeMoe
3aaHus ' BBICTABJICHSI OAIIOB 6ast 3a BpeMs
BEIIIOJTHEHHE - BBITIONTHEHUS
3a/1aHus 3amaHus (MHH.)
Yacrts 1. bazoBelil ypoBeHb
1 Crtpoenue snep u|3a IIpaBUIIbHOE 5 5

DJIEKTPOHHBIX 060osI09eK | peIeHne
aTOMOB XKUMHUECKHX | BBICTABIIICTCA 2

SIeMeHTOB. llepuonmdeckui | 6amma, B CIydac
3aKOH H CTPYKTypa | HEBEPHOTO  PEIICHUA
[eproauUecKOoi CHCTEMBL. | MIIK €ro OTCYTCTBHA
Tumel XAMHYECKAX CBSI3€H: | BRICTABILACTCA 0
KoBajeHTHas (monsipHas M | OaIoB; 3a rPaMOTHOE
HEIOJIsIpHAs), WOHHAY, | IIOSICHEHHE OTBETA

BOIOOpoOaHAA, METaJUIHICCKasl. BEICTABIIACTCA - 3

1




Oamna, B  ciydae
HEBEPHOTO TOACHEHUS
UL €r0  OTCYTCTBHS

BEICTARIIACTCA 0
Oanios.
Cxopoctn XUMHYECKHX | 3a IIPaBUIBHOE 5
PEaKIUi U e€ 3aBHCUMOCTB OT | pelleHue
Pa3IUYHBIX (akxTopoB. | BEICTaBISCTCS 2
Koncranra CKopocTH | bayla, B ciyyae
XHMUYECKOH PEaKIUH. | HEBEPHOTO  pEIICHUS
Karamus. Temnosele addexts: | mmi  ero OTCYTCTBHS
XUMHYESCKUX PeaKiyid. | BRICTaBIAETCS 0
O6patuMocTs peaxuus. | 6aIoB; 3a rpaMoTHOE
XUMHYECKOE pPABHOBECHE U | OSCHEHHE 0TBETA
YCIIOBHSA €r0 CMEIEHHsl. BBICTaBIISICTCH 3
Oajla, B cayyae
HEBEPHOT'O MOSICHEHHS
WM €ro OTCYTCTBUS
BEICT@BIISIETCS 0
OaJoB.
3aKOHOMEPHOCTH HpOTEKaHHUA | 3a IIpaBUIIEHOE 10
HEOPTaHUYECKUX peaxiuil | pemenue
(voHHEIE, OKHCIMTENIEHO- | BEICTABIIAETCS 5
BOCCTAHOBHUTENbHBIE, THAPONH3 | 6amnoB, B  coydae
H JIIEKTPOITH3). HEBEPHOI'O  peIleHHus
HUIH €r0 OTCYTCTBHS
BBICTABIIACTCS 0
0anioB; 3a rpamMoTHOE
MOSICHEHHE OTBETa
BBICTABIIACTCH 3
famnoB, B  ciydae
HEBEPHOTO TIOSCHEHHS
HJIH €ro OTCYTCTBHS
BBICTaBIIICTCS 0
6amios.
Teopus XUMHYECKOTO | 3a IIpaBUIBHOE 10
CTPOEHHS OPTaHWYECKUX | pelIeHHue
coenuuenndt A. M. ByriepoBa. | BeIcTaBiseTCs 5
Msomepus. T'omonormueckme | 6amios, B ciny4dae
PABL ONeKTpoHHOE U | HEBEPHOIO  pEHICHHS
IPOCTPAHCTBEHHOE  CTPOEHHE | MM €r0 OTCYTCTBHS
MOJIEKYIIL. Ionstue O | BBICTaBIAETCS 0
THOPH I3 AIHH aTOMHBIX | OaIOB; 3a rPaMOTHOE
opbutanei. Ilonsrue 0 | MOsICHEHHE OTBeTa
B3aMMHOM BJIMSHHU aTOMOB B | BEICTaBIISIETCA 5
MOJEKyJax. OamnoB, B  caydae




HEBEPHOT'O MOACHEHUS
WM €Tr0 OTCYTCTBHUSA

BEBICTABIISICTCS 0
Oainos.
Yrneronoposr: ajKamsl, | 3a IIPaBHIIbHOE 10
IUKJIOAIKAHEL, QJIKEHBI, | pelIeHrE
AJIKUHB], TUCHBI, | BBICTABIIAETCS 5
dPOMAaTHHECKHe YITICBONOPOALI | 6alioB, B ciIyuae
(busuyeckne u  xummdeckue HEBEPHOI'O  peIleHHUs
CBOMCTBa, CIIOCOOBI | HITH €r0  OTCYTCTBHS
IIOJTyYeHUS). BBICTaBIISIETCS 0
0aynoB; 3a rpaMoTHOE
IIOSICHEHUE OTBeTa
BBICTABIISIETCS 5
GammoB, B  cioyuae
HEBEPHOT'O HOSCHEHHUS
WM €r0 OTCYTCTBHS
BBICTaBIISICTCH 0
Oasnnos.
Kucnopozaconep:xarmue u | 3a [IPaBHJIbHOE 10
a30TCOLEPKAINE COSAUHEHUS: | pelleHie
CIIUPTBI ~ ONHOATOMHBICE M | BBLICTABIIAETCS 5
MHOTOaTOMHEIE, teromn, | GamioB, B  ciyuae
aJIBJIETALIBL, KETOHBL, | HEBEPHOTO  pElIeHHS
KapOGOHOBLIE KACIIOTBL, | MJIE €r0 OTCYTCTBHSI
IIPOCTBIC M CIIOXKHBEIE 3(HPEHL, | BEICTABISIETCS 0
aMUHBI, HHUTPOCOCMHEHNS, | OAJUIOB; 32 IPaMOTHOE
AMHUHOKUCNOTHI ((DHU3UYECKHE U | MOsSCHEHHE OTBETA
XUMHUYECKHE CBOMCTBA, | BEICTABJIIETCS 5
CIIOCOOBI IOy UeH s ). famioB, B  cmydae
HEBEPHOTO IIOSICHEHHUS
UITH €TI0 OTCYTCTBHS
BEICTABIIICTCS 0
Oanmos.
Yacrs 2. IToBbImennsIii ypoBens
Peaknun,  noarsepxnaromue | 3a [IPaBUIIBHOE 10
B3aHMOCBS3hL Pa3sNUYHBIX | pemenue
KJIacCOB HEOPTraHWYECKHX | BBICTABIISIETCS 5
BEIISCTB (uemouka | GaymoB — 1 6amt 3a
XHMUYECKUX NIPEBPAICHHIT). Ka)XJI0e TpeBpalieHne
(Bcero 5
NpPEeBpALIEHUH ), B
clIydae HEBEPHOI0
pemenus JTama
LEMTOYKH XUMHYECKUX
IIpeBpalneHu i HIIA

3




OTCYTCTBUS pEIIEHUS
BBICTABIISIETCH 0
fannoB 3a  kaxmoe
[IpEBpAINEHHE; 3a
TPaMOTHOE IOSCHEHUE
o KaKIOMY
MIPEBPAIIEHUIO
BBICTaBjIAeTCS | Oann
(Bcero 5 Gamos), B
clyuae HEBEPHOTO
TOSCHEHHUS WM €ero
OTCYTCTBHS
BBICTABIISIETCS 0
0ammoB 3a  kaxmoe
[IpEBpaIeHHE.

Peaxknmu,  moxreepxmaromue | 3a
Pa3THYHBIX | pellenue
KJIaccoB OPraHUYCeCKUX | BBICTABIISETCS 3

B3aUMOCBS3b

[IPaBUIIBHOE

BCIIIECTB

XHAMHYECKUX HpeBpaHICHHfI).

b6aioB — 1 Gamn 3a
KaXXJ[0€ MpeBpalleHue
(Bcero 5
IpeBpalleHuii), B
ciaydae HEBEPHOTO
peIIeHns 3Tamna
LIEOYKH XUMUYECKHX
IpeBpaleHui HITH
OTCYTCTBUSL peIEHUS
BEICTARIISIETCS 0
OamwioB 3a  kaxioe
[IpEBpaIlECHNE; 3a
TPaMOTHOE ITOACHEHLE
o KaKJ oMy
IIPEBpALIEHHIO
BRICTaBIsIeTCT 1 Gamn
(Bcero 5 Gamnos), B
CiIy4ae HEBEPHOTO
TIOACHEHUS WM ero
OTCYTCTBUS
BBICTABIISAETCS 0
O0aUIOB 332 Kaxzoe
IIpeBpalieHuE.

10

Yacte 3. Beicokwuii ypoBenn

3amada 1o HEOpranu4ecKoit

XHMUH.

3a [IPaBUIBHOE
penicHue

BBICTaBIISCTCS 15
Gannor (5 Gamnor —

15

10

4




38 BEPHOE HallHCaHue
YpaBHEHUH
XUMHYECKUX PEaKIlii,
bopmyn Bemecte u
PacdETHEIX popmy; 5
Oamion — 33
OpPaBUJILHEIH X0
pemenus; S 6amios —
3a [IpaBUIBHEIE
pacy€Tel c
IIOJIYYEHHEM BEPHOIO
OTBET4), B Ciydae
OTCYTCTBHS  K4aKOIO-
1100 NeMeHTa OTBeTA
BBICTABJIAETCS 0
OamoB 33 KaKIEIA
3JIEMEHT.

10 3agasa 10 opraHMYecKoi
XHMHH.

3a IIPABUIBHOE
pelenue
BBICTaBIISIETCS 15
GanmoB (5 GammoB —
3a BEPHOE HaIIHCaHWe
YpaBHEHUH
XUMHYECKUX PEakilmii,
GopMyn BemectB u
pacueTHBIX dopmyi; 5
6aios — 3a
MIPAaBUIILHEIN Xon
petrenns; 5 6anaos —
3a [IPaBUJIbHEIE
pacuérel c
MIOJTYYEHHUEM BEPHOIO
OTBETa), B Ciydae
OTCYTCTBUSL  KaKOTO-
160 aneMenTa oTBeTa
BBICTABIISETCS 0
OautoB  3a  KakawLi
3JIEMEHT.

15

10

3asenyromuii kadeapoit obmeit
1 bHooprannveckoit XuMuu

COI'JTACOBAHO:

IIpopexTop no yuebmoit padote

K. H. Cemé&nos

A. U. Spémenxko




OBPA3EI 9K3AMEHAIIMOHHOI'O BUJIETA.

1. OnmHaxoBoe snexTpoHHOE CTpoeHue UMeroT gactuna Ca*’ u

a) K* 6) Ba B) Sr rF.
Hamamure snexrpornyio KOH(HTYPAIMIO 5TOr0 HOHA.
2. Kak M3MeHHTCA CKOPOCTH XUMHYECKOi peaxuum
2C+0,—2CO

IPH YBENMYCHUH JABNCHHS B 1Ba pasa? HammmmTe KumeTwueckoe YPaBHEHHE CKOPOCTU MpPAMOM
peakiuH,
3. 3akonumTe OKHCIIHTEIRHO-BOCCTAHOBUTENbHYIO PEakUHI0 M ypaBHSHTE ¢ IOMOLIBI0 METoAa
JNIEKTPOHHOTO OallaHca, YKaKATe OKUCIHTENb U BOCCTAHOBHTEND:
NH; + ... + H,SOs — N, + MnSO, + KySO4+ ...,
4. IlpuBenuTe IpUMep OPraHHIECKOro COCAMHEHHNS, CONEPKAIIEro aToM yriepoxa C 2,
5. lpuBenure mpuMep peakiuw raJloTeHUpOoBaHus OeH30ma.
6. Hanumute ypaBHenue kauecTBeHHOMN peaxuuy Ha GeHo.
7. Hamumure ypaBHeHHs peakuuii, c TIOMOIIBIO  KOTOPBIX MOXKHO OCYIIECTBHTH CIIELYIOLIHE
TIpeBpaIlCHuUs

CuO - Cu — CuCl, - Cu(NO,), - CuO — CuSO,

8. CocTaBbTe ypaBHeHus peaxuit, OTBEYAIOIIHX CXEME NIPEBpallleHHi:

CH3CH2CH2C1 - CH3CH2CH20H —->CH, > CH3CHBrCH2Br —»CH, » CH3C(O)CH3
9. IHepoxcup HaTpus o0OpaboTamu rops4eif BomOL. O6pasosapmmiics pacTBOp mEnogu
HeHTpanusosanu 324 10 % pacTBopa cepHoH KucioThL. OmpeenuTe Macey B3STOTO IIEpoOKCcHUa.

10. YraeBomopon Hermkmueckoro CTpOCHUS MacCoi 8,4 I MOKET IPHCOETUHUTE 3,36 I BOZOpOZA.
Onpenenure Monexkynapryro dbopmyny coemuHeHHs W mpemnoxmTe CTPOCHHE H30MEPOB INAHHOTO
cocTapa.



denmeparbHOE rOCYIapCTBEHHOE OFO/KETHOE 00pa3oBaTENbHOS
y4peKICHNE BEICIIIEr0 00pa3oBaHusl
(TEPBBIII CAHKT-IIETEPBYPI CKHWIT TOCYIAPCTBEHHBIA MEAIINHCKUIA
YHUBEPCUTET UIMEHU AKAJTEMUKA HN.IL ITABJIOBA»
MHUHUCTEPCTBA 3JIPABOOXPAHEHUS POCCHUMCKOM ®EJEPAIIMA
(®I'BOY BO IICTI6I'MY um. 1. I1. ITaBnosa Munsapasa Poccun)

YTBEPXJIAIO
Pextop ®T'BOY BO IICII6IMY

202_/ T.

w224 -9 om 25 172027

KpHTepuu oleHMBAHMS BCTYHTEILHOTO0 HCOBITAHMS N0 XHMHH B JUCTAHUHOHHOM dopme 1ist
nocrynaromux B ®I'BOY BO IICIIGIMY um. H. I1. Ilasiosa Munszapasa Poccnu

COJIEPKAHUE Y CTPYKTYPA 3K3AMEHAIIMOHHOI'O BUJIETA I10 XUMHWH

KPUTEPUHA OLIEHUBAHUSA
ComepkaHue ¥ CIPYKTypa OK3aMEHALMOHHBIX OMIETOB MO XWMHH pa3paboTaHBl B
COOTBETCTBMHM C YTBePKACHHBIMA  MHHHMCTEPCTBOM HAayKHM M BBICIICTO o0pazoBaHUd

pexomengarsmu KM EI'D (www fipi.ru).
DK3aMeHAMOHHBI OWIET COCTOMT M3 3ajaHWif, IIOCTPOCHHEIX Ha MaTepHaiax HECKOIBKHX
TEMaTHYECKUX OJIOKOB.

Homep | Copepxanue 3agaHuist Kpurepuu MakcuManbHbIA Bpems
3a/laHus BBICTABJICHISI OAJLIOB Gamn 3a BBITIOTHEHUSA
BBITIOIHEHHE 3a/1aHus
3a/IaHus (MuH.)
Yacts 1. Ba3oBblii ypoBeHb (KOMIBIOTEPHBIH TECT)
1 Crpoenue simep W | 32 TIpaBUIIBHBIA OTBET 2 2-3
BIIEKTPOHHBIX BRICTABIIsIETCs 2 Oasa;
obomouex aTOMOB | 32 HEBEPHBI OTBET HIIH
XUMUYIECKHX | ero OTCYTCTBHE
DJIIEMEHTOB. BBICTABJISIETCS 0
o 0asoB.
2 [TepHou9ecKuil 3aKOH | 32 TPaBHIBLHBIA OTBET 2 2-3
u CTPYKTypa | BEICTaBIsAeTCca 2 Oana;
[Teprogmaeckon 3a HEBEPHBIA OTBET MJIH

1




CHCTEMBIL ero OTCYTCTBHE
BBICTABIIIETCS 0
6aJoB.
3 Tuner XUMHWYECKHX | 3@ TPaBHIBHBLIA OTBET 2-3
cBs3eii:  KOBaIeHTHas | BeICTaBIIAeTCA 2 Gana;
(rronsipHAL ¥ | 32 HEBEPHBIN OTBET HIIH
HEINOJIsApHAs), HOHHAs, | €T0 OTCYTCTBHE
BOJOpOAHAs, BBICTABIISIETCS 0
METALTHYECKas. GanioB.
4,5 Knaccer 3a TpaBUJIBHBIH OTBET 2-3
HEOPraHWYeCKHX BEICTaBIseTCs 2 Oanna;
COCNIMHEHUI: OKCH/BI, | 32 HEBEPHBIA OTBET WU
KHCIOTBI, THAPOKCHIEBL, | €r0 OTCYTCTBHE
comu (KmaccH(UKaIHs, | BEICTABIIACTCA 0
HOMEHKJIATypa). 6aioB.
6,7 CKOpOCTh XMMHYECKHUX | 38 MPABUILHBIA OTBET 2-3
peaxiui " e¢ | BeICTaBIIsAeTCH 2 Oaia;
3aBHCHMOCTD OT | 3a HEBEPHBIN OTBET HJIH
pasnuYHBIX (PAaKTOpOB. | €0 OTCYTCTBHE
KoHcTagTa  CKOPOCTH | BBICTABIIETCS 0
XHMHYECKOH peakuuu. | 6amios.
Karanus. TemoBele
5 PeKTE XUMHYECKHX
peaknuii. O6paTHMOCTB
peaknuif. XuMuueckoe
pPaBHOBECHE H YCIIOBHA
€ro CMEINeHH s,
8 Tuponus cojieit, THIB | 32 TPaBUIbHBIA OTBET 23
THOPOIH3A. BEICTaBIIsIeTCs 2 Oasia;
3a HEBEPHBIX OTBET HIIH
ero OTCYTCTBHE
BBICTABIISIETCA 0
Oasos.
9 DIEKTPOIn3 3a mpaBWIBHBIA OTBET 2-3
HEOPTaHUYECKUX BBICTaBIIsIETCS 2 Gana;
COJIEH. 3@ HEBEPHBIA OTBET WU
ero OTCYTCTBHE
BBICTABIISIETCH 0
6asoB.
10 OxucIUTENLHO- 3a TpaBHIBHBIA OTBET 2-3
BOCCTAHOBUTEJILHEIE BEICTaBIsieTCes 2 Oaa;
peakuuu.  OCHOBHBIE | 32 HEBEPHBIH OTBET HIIH
OKUCITUTEH U | ero OTCYTCTBHUE
BOCCTAHOBUTEIH. BBICTABIIACTCA 0
Oainos.
11-14 | Teopus XMMHYECKOTO | 3a TPABUIbHBIA OTBET 2-3

2




CTPOCHHS BEICTaBIIsIETCS 2 Oaia;
OpraHNYeCcKuX 3a HEeBEPHBIM OTBET WIIK
coequnennit A. M. |ero OTCYTCTBHE
Bytneposa. M3omepus. | BEICTABIIACTCA 0
I'oMonoruyecKie 6asioB.
PSIABL
15 DNeKTpOHHOE ¥ | 3a TpaBHJILHBIA OTBET 2-3
IIPOCTPAHCTBEHHOE BEICTaBjIseTCS 2 Oana;
CTpOCHHUE MOJIEKYJI. | 32 HEBEPHBIH OTBET MIIA
[Tonsatue o | ero OTCYTCTBHE
ruOpuIM3anuu BBICTABIAECTCS 0
aTOMHBIX ~ opOuTanei. | 6ayioB.
IlonsTHe O B3aMMHOM
BIUSHUK aTOMOB B
MOIEKyJIax.
16 YrneBogopoasL: 3a TpaBUIBHBIA OTBET 2-3
aNKaHbl, MUKIOANKAaHE], | BRICTaBIsieTcs 2 Oara,
AJIKEHBI, AJIKMHLI, | 32 HEBEPHBIA OTBET WIH
JIMEHE], apOMAaTHYECKHE | €T0 OTCYTCTBHE
YTJIEBOIOPOABI BBICTABIIAETCS 0
(pusmueckue u | Oamnos.
XHUMHYECKHE CBOWCTRA,
C0COGBI TIOIYUEHHS).
17 Kucnoponconepsxkamye | 3a IPaBAIBHBIA OTBET 2-3
COEJMHEHUS: CHMPTH | BeICTaBIeTcs 2 6ama;
OJTHOATOMHBIE ¥ | 32 HEBEPHBIN OTBET MIIH
MHOT0QTOMHEBIE, ero OTCYTCTBUE
¢eromn, aNIBIETHIBL, | BEICTABIIAETCS 0
KETOHBEL, KapOOHOBBIE | GALIOB.
KHMCJIOTBI, HpPOCTBIE H
CJIOKHBIE 3¢upEI
(pm3mueckue 51
XUMHYECKHE CBONCTBA,
CII0COOBI OTYyUEHHUS).
18 KagecTBeHHBIE 3a IpaBUIBHBIA OTBET 2-3
peaKIiy Ha pasiiYHbIe | BRICTABIAETCA 2 Oallia;
KJIacchl OpPraHM4YecKHX | 32 HEBEPHBIA OTBET WK
COCIMHEHHH. ero OTCYTCTBHE
BBICTABIIIETCS 0
‘ 6annos.
19,20 | KAcnoTHO-OCHOBHBIE 3a mpaBMIBHBIA OTBET 2-3

CBOHCTBA
OpPraHA9eCKUX
COeUHEHUH.

BRICTaBIAETCA 2 Oanna;
33 HEBEPHBIA OTBET MJIH

ero OTCYTCTBHE
BBICTABIISIETCS 0
OanmnoB.




Yacrb 2. IloBbImeHHbIH YPOBEHD (KOMIBIOTEPHBIH TECT)

21 Peaxmuu, 3a Kax[I0o€ NPaBUIBLHO 9 4-5
HOTBEePIKJArOIIIE YCTaHOBIEHHOE
B3aMMOCBA3b COOTBETCTBHE
pasiHYHBIX  KJIACCOB | BEICTaBIAETCs 3 Oasuia.
HEOPTraHMYeCKUX
BEIIECTB (emouka
XAMHUYECKHX
IIpeBpalleHuit).
22 Peaknun, 3a Kax/0e IIPABHIIBHO 9 4-5
TTOATBEP K IALOLIHE yCTaHOBIEHHOE
B3alMOCBS3b COOTBETCTBHE
pasIMYHBIX  KJIACCOB | BEICTaBIseTes 3 Gasia.
OpraHmYecKUX BEIIECTB
(memodka XUMHYECKHX
IpeBpaIieHuit).
23 3anaga 1o | 3a TNpaBHUIBHBIA OTBET 6 15
HEOpraHu4ecKon BBICTaBJISIETCS 6
XUMHAH. fannoB; 3a HEBEPHBIH
OTBET 17m0%¢ ero
OTCYTCTBHE
BBICTABJISAETCS 0
6aJoB.
24 3anaga o | 3a TpaBHIBHBLIA OTBET 6 15
OpraHu4YecKO¥ XUMHHK. | BHICTABIIACTCS 6
GamioB; 32 HEBEPHBIH
OTBET WU ero
OTCYTCTBHE
BBICTaBIIETCS 0
GasuIoB.
Yactp 3. Teopernueckue Bonpochl (CHTyallHOHHBIE 32129H)
25 Bompoc o | 3a KaoKJIbIH 15 5 MUHYT Ha
HEOPraHUIECKOH TIpaBUIIBHBIN OTBET OTBET
XUMHUH. BeICTaBsIeTCsS 2 Gamna

(no 6 GammoB); 3a

KaKJ0€  IPaBHIIbHOE
0OBsSICHEHHE
BBIOPaHHOT'O OTBETa

BBICTaBIIsIeTcs 3 Oanna
(o 9 6amioB); B cirydae
ecmd  abUTypueHT He
crIocoOeH IiaTh
[PaBUTBbHBIA OTBET WU
0OBSICHUTH CBOH
BEIOOP, BBICTaBIsIETCA O
0aIoB.




26 Bompoc 110
OpraHHYECKON XUMHUH.

3a KaKIbIi
MpaBUIIBHBIN OTBET
BBICTaB/IIeTCs 2 Oama
(mo 6 OammoB); 3a
KaKJoe  IPaBAJIILHOE
obOBsAcHEeHUE
BBIOPaHHOTO OTBETa
BpICTaBiIsgeTcs 3 Gaina
(mo 9 6amnoB); B Cirydae
ecii  abUTypUEHT He
criocober IIaTh
MpaBWIbHBIA OTBET HIIH
00BACHUTD cBoit
BBEIGOD, BBICTaBIseTCS 0
6anmnos.

15

5 MUHYT Ha
OTBET

3apenyromuii kadenpoit odme

e

v OHOOPTaHNYECKOH XUMUH M K. H. Cem&non

COT'JIACOBAHO:

ITpopekTtop no yuebHo# paboTe

A. Y. Spémenko




