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[IpodpunupyromuM 3K3aMeHOM JUIsl a0UTYpUEHTOB, MOCTYHAIOUX B MEAUIIMHCKHE
BY3bl, SIBJISIETCS 9K3aMEH 10 XUMUHU. B pa3BUTHH COBpEMEHHBIX 00JIacTell MEAUIIUHBI BaXK-
Hasi pOJib OTBOJUTCA XHUMHH, M3y4darolled OMOJOTMYecKH 3HauuMble BeliecTBa. CBs3b
MEXIy MEIULUHUHON U XHUMHEN yCTaHABIMBAJIACh HA MPOTSKEHUH MHOIOBEKOBOM MCTOpPUU
Pa3BUTHS €CTECTBO3HAHMS. [ Ty00KOE B3aMMONPOHUKHOBEHUE ATUX HAYK MPUBOAMT K MO-
SBJICHUIO HOBBIX HAYYHBIX HAINPABICHUN, U3YHYArOUIUX MOJEKYJSAPHYIO IPUPOIY OTAEIIb-
HBIX (DU3UOJIOTMYECKUX MPOLIECCOB, MOJIEKYJIIPHBIE OCHOBBI MaToreHesa 0ose3Hen, MoJie-
KYJISIpHBIE acTIeKThI ()apMaKOJIOTHUH U T.1.

Jannasi nonoJiHUTENbHAs oO1IeoOpa3oBaresibHas NporpaMma IpeaHa3HadYeHa s
cymatenei [{enTpa npodopreHTaITMOHHOW PabOThl U JOBY30BCKOTO 00pa3oBaHUs, 00Yy-
YalouuMxcsl B OJMHHAANATHIX KJIaccax o0IIeo0pa3oBaTelIbHbIX OpraHu3alui, U Mpe/iCTaB-
JsieT co0oil mporpamMmy Ui MOATOTOBKK aOUTYpHEHTOB K EgmHOMY rocymapcTBEHHOMY
AK3aMEHY M0 XUMUHU.

[Iporpamma BkirovaeT B ce0st 10 KOHTPOJIBHBIX PadbOT MO BCEM TEMaM Kypca XUMHH.
[Tocne BBINONHEHUS CAyIIATENsIMU KOHTPOJIBHOM paboThI, MIpenojaBaTeib MpoBepseT e€ u
3aTeM MPOBOJUT BeOMHAp, pa3oupas 3aaHust padbOThl UIU OOBSICHSS HETIOHSTHIC IIIKOJIbHU-
KOM BOITPOCHI JAHHOH TEMBI.

COAEPKAHUE KYPCA XUMUU (ITPOT'PAMMA)
OBLIAA XUMUA

OCHOBHBIE MOHATUSA U 3aKOHBI XUMHUH. ATOMHO-MOJIEKYJISIPHOE YUYE€HHE. ATOMBI U MO-
nekynbel. Macca atoma (Mosiekynbl). OTHOcUTENbHAsA aToMHas macca. OTHOCUTENbHAS MO-
JeKyJsipHas Macca. ATOMHasi €IMHUIA Maccbl. Moib — Mepa KoJindecTBa BeliecTBa. Mo-
JsipHasi Macca (eAMHUIA U3MEepeHus1). XuMudeckui sneMenT. [Ipoctoe BemectBo. [lonstue
00 amnoTpornHbix Momudukanusax. [Ipuuunel amiorponuu. CloKHOE BEIIECTBO (XHMMHUYE-
CKO€ coelMHeHne). MexaHndeckasi CMeCh 1 XMMHUUYECKOEe COSMHEHHE (CXOJICTBA U Pa3iiv-
yusi). SIBneHust pu3NUecKue U XuMU4Yeckue. BaleHTHOCTh M CTENEeHb OKUCICHUS XHUMUYe-
CKHUX dJIEMECHTOB. MeTtamisl u HemeTauisl. VX monoxenne B Tadaune . M.Menaeneena.

OcHOBHbBIE 3aKOHBI XMMHUHU. 3aKOH COXPAHEHHSI MacChl. 3aKOH MOCTOSIHCTBA COCTaBa.
3akoH ABorajapo u ero cieactBus. [loctosiHaas ABoraapo, MOJIsIpHBIN 00beM (coliepKaHue
MOHATHS, YUCIIEHHOE 3HaUeHue). Y paBHeHue MeHieneeBa-KiamneiipoHa.

Crpoenne atoma. Xumudeckast cBs3b. llepronnuecknii 3aKOH M NEPUOANYECKAS CH-
crema [[.M1.MenneneeBa. OCHOBHBIE ITOJOKEHUS TPOTOHHO-HEUTPOHHOM TEOPUMU CTPOCHUS
anpa. [lonarre 00 sJaeMEHTapHBIX YacTUIlaxX (MPOTOH, HEUTPOH, ANEKTPOH). YuciaeHHbIE
3HAYEHMSI MACCHI U 3apsaa yacTuubl. 30Tonel. SnepHbie mpeBpanicHusl.

CtpoeHue SJIEKTPOHHBIX O0OJIOYEK aTOMOB XUMHUYECKUX dyeMeHTOB. [loHsatue o
KBAHTOBBIX 4HCJIaX (TJIaBHOE, MOOOYHOE, MAarHUTHOE, CIMHOBOE). ATOMHBIE OpOHTAIH.
[TpuHIMIIBI pacnipeieNIeHUs] SJIEKTPOHOB B MHOTOXJIEKTPOHHBIX aTomax (npunuun [laynm,
MPUHIMI HAaUMEHBIIEH SHEPryuu, MpaBuio XyHHA). DJIEKTPOHHbIE KOHQPUTYypanuu (dJIeK-
TPOHHBIEC (HOPMYJIBI, DIIEKTPOHHO-CTPYKTYPHBIE CXEMbI) aTOMOB B OCHOBHOM M BO30YXKJICH-
HOM COCTOSIHMSX. S-, p-, -, f-aemenTsl, ux nonoxkenue B Tadiuie /.M. Menneneena.

[lepuonnueckuii 3aKOH U €ro 00OCHOBAHUE C TOYKHU 3PEHUS SJIEKTPOHHOTO CTPOCHUS
atomMoB. CTpoeHne nepuoandeckon cucremsl. llepuoasl. I'pynnel 1 noarpynnel. 3aBUCH-
MOCTb CBOMCTB 3JIEMEHTOB OT MOJIOKEHUSI B IEPUOJIUYECKON CUCTEME.

Xumudeckasi CBSI3b U €€ BUJIbI: KOBaJICHTHAas (TIOJIsIpHAsl M HEMOJISIpHAs), IOHHAs, BO-



JIopoAHasi, MeTajuinyeckas. MexaHu3Mbl 00pa30BaHUsl KOBAJICHTHOU CBSI3U— OOMEHHBINA U
JIOHOPHO-AKIENTOPHBIA. XapaKTepUCTUKA CBSI3U (PHEPrusi, IJMHA, NOJSIPHOCTH). CBA3b
onuHapHas M KpartHas. [lepronnueckue CBOWCTBA aTOMOB: MOTEHUHMAI MOHU3ALUHU, CPOJI-
CTBO K AJIEKTPOHY, 3JIEKTPOOTPULIATEIBHOCTh U UX U3MEHEHHE B IEPHOJIAX U rpymmax.

ArperatHble cOCTOSIHUS BellecTB. BemiecTBa aMopdHble U KpUCTAIUIMYECKUE. THIIbI
KPUCTAJUIMYECKUX PELIETOK.

PactBopsl. Boga — nosisipubiil pacTBOpUTENL. PaCTBOPUMOCTH BEIIECTB. 3aBUCUMOCTD
PacTBOPUMOCTH BELIECTB OT MX MPUPOJIbI, TEMIEPATYphl U AaBieHUs. TemnoBeie 3G (HeKTh
npu pactBopeHuu. Tumsl pacTBopoB (Tazoo0pa3Hble, KUJKHUE, TBepbie). KonnuecTBeHHOE
BBIPA)KCHUE COCTaBa pacTBOpa: NpUOIMKEHHbIE (pa30aBiIECHHBIN, KOHIEHTPUPOBAHHBIM,
HEHACBIIICHHBIN, HACBIIEHHBIHN, IEPECHIIICHHBIA PACTBOP) U TOYHBIE CLIOCOOBI BHIPAKECHUS
KOHIIEHTPALIUA PAacCTBOPOB (MaccoBas N0Jig, OObeMHasi JOJs, MOJSpHas KOHIICHTpAIus).
[IpeacraBieHus: 00 UCTUHHBIX M KOJUIOMAHBIX PAcTBOpax. 3HAUYEHHE PACTBOPOB B MEIM-
1IUHE, OUOJIOTUH, XUMUH, B OBITY.

Teopust AIEKTPOIUTUYECKON IHUCCOLUMALNH. DJIEKTPOJIATBI U HEAIEKTPOIUTHL. Pac-
TBOPBI 3JEKTPOIUTOB. Kitlaccuukanus 3eKTpoauTOB 1Mo cuie (cnadbie U cuibHble). Cre-
neHp aucconmanuu. CryneHuyaras aucconmanus. Peakumm B pacTBOpax 3JIEKTPOJIHUTOB
(KpuTEprH HEOOPATUMOCTH PEAKIIMI B paCTBOpaxX IEKTPOJIUTOB). IOHHBIE ypaBHEHUS pe-
akuuii (ToJiHbIe U cokpaiieHHbie). ['uaponus coneit. [Ipoctoit U cTynmeHYaThI THAPOIH3.
OOpatumblii 1 HEOOPATUMBIA THAPOJIN3. [ UAPONIH3 MO KATHOHY, O AaHUOHY coiu. Kuciot-
HOCTb M1 OCHOBHOCTB PacTBOpPOB. [IOHATHE O KUCIOTHO-OCHOBHBIX HHJINKATOPAX.

OCHOBHBIE 3aKOHOMEPHOCTH MPOTEKaHMUsI XUMHUYECKHX peakuuid. Knaccupuxanus
XUMHUYECKUX pEeaKLMi: peaklMH COECIUHEHUS, Pa3okKeHHs, 3aMelleHus, ooMeHa. ['omo-
Te€HHBIE U reTeporeHHble peakiuu. CKOpOCTh XUMUYECKON peakuuu (CoaepKaHnue MOHATHS,
€IMHUIIA U3MEPEHHUs). 3aBUCUMOCTh CKOPOCTH OT PA3UYHBIX (aKTOPOB (IPUPOABI pearu-
PYIOIIMX BEIIECTB, KOHLIEHTPALUU, AaBIeHUs, TeMneparypsl). KoHCTaHTa CKOpPOCTH XUMHU-
yeckoM peakuuu. KuHetnueckoe ypaBHEHHE XUMUYECKON peakunu. Bpems npoTekanust pe-
aKkLMK (CBA3b MEXY BPEMEHEM U CKOPOCThbIO peakiun). [IpaBuno Bant-I'opda. Temnepa-
TypHbIi K03 dummeHT ckopoctu. Karanuz u karanuzaropsl. [IpencraBienne o MexaHus-
Max TOMOT'€HHOT'0 ¥ F€T€POTreHHOr0 KaTaau3a.

TennoBeie 3(PPeKThl XUMUYECKUX PpEAKUMHA. DK30- U IHIOTEPMUUYECKUE PEAKIUU.
Tepmoxumuueckue ypaBHeHUs. 3akoH ['ecca u ero cieactBus. Temora oOpa3oBaHus U
TEIJIOTa CTOPAHMUSL.

HeobOpatumble 1 oOpaTuMble peakini. XMMUYECKOE paBHOBECHE. Y CIIOBUS CMelle-
Hus paBHoBecus. [Ipunuun Jle [lartense.

OCHOBHBIE MOJIOXKEHUS JIEKTPOHHON TEOPUU OKUCIEHHUS-BOCCTAHOBJICHMS (OKHCIIE-
HUE€, BOCCTAaHOBJICHHE, OKHUCIUTEIb, BOCCTAHOBUTEIb, OKUCIUTEIbHO-BOCCTAHOBUTEIIbHAS
peakiuus). Baxknelime OKUCIUTENN U BOCCTAHOBUTENM (IIPOCThIE BEIIECTBA U XMMHUYECKUE
COoeIMHEHMs). BiusiHue cpenbl Ha HApPaBJIEHUE OKUCIMTEIbHO-BOCCTAHOBHUTEIBHBIX PEaK-
AN

[IpencraBnenue 00 aneKTposnn3e. DIEKTPOJIU3 PACIUIaBOB M BOJHBIX PAaCTBOPOB C
MHEPTHBIMU 3JIEKTPOJaMHU U paCTBOPUMBIM aHOAOM. KaTo/iHas v aHOiHAs peaKIuu.

OCHOBHBIE KJIaCChl HEOPraHMYECKUX coequHeHui. OKcHuabl, TUAPOKCUABI (OCHOBA-
HUA, KUCJIOTHI), conu. Kimaccudukarus, HoMeHKIaTypa, rpadudeckue GopMysbl, CIIOCOOBI
nosy4yeHusi, Gpusnveckue u xumuyeckue cBoiictsa. KommiekcHele coequnenus. CtpoeHue
KOMIUIEKCHBIX COEJUHEHUI HAa MPHUMEpPE TMIPOKCO- U aKBAKOMIUIEKCOB AJTOMHUHHMS, MEM,



[IMHKa, XpoMa, a Takxke nuanuaoB sxkenesa (1) u sxenesa (111).
HEOPI'"AHNYECKAS XUMUA

Hemeramnbl. OO1as XxapakTepucTHKa HEMETAIUIOB. S- U p-HeMeTasuibl. [lonoxkenue B
IIEPUOJNYECKON CUCTEME.

Bonopona u ero uzoronsl. Haxoxaenue B npupoze. JIBONCTBEHHOE MOJI0KEHUE BOJIO-
pona B mepuoanyeckord cucreMe. CTpoeHre aroma. XapakTEpHbIE CTENEHU OKUCIEHUS W
BAJICHTHOCTb. COCTaB M CTPOEHHUE MOJIEKYJIbI BOJIOpoAa. PUNUECKHE U XUMUYECKUE CBOM-
cTBa. BoccTaHOBUTENBHBIE U OKUCIUTENBHBIE CBOMCTBA BoAopoaa. CrnocoObl MOyYeHUs
BOJIOPO/Ia B MPOMBIIIIEHHOCTH U Jlabopatopuu. Bojga. dusnueckue U XMMHUYECKUE CBOM-
cTBa BoAbL. [lepokcua Bonopoaa, €ro OKUCIUTENBHO-BOCCTAHOBUTEIbHAS IBOMCTBEHHOCTD.

Hewmertanmst 7A rpynmel. OO1iast XapakTepUCTUKa 3JIEMEHTOB 7A Tpymnmbl. [ anoreHs.
BanenTHble coctossHUs ranoreHoB. ['anorenoBomopoasl. ['amoreHuapl. Xaop, CTPOCHUE €ro
aToma. XapakKTepHbIE CTEIIEHU OKUcIeHns xJopa. [Ipuponneie coennnenus xaopa. Cocras
U CTPOEHHUE MOJIEKYJIbI XJ0pa. Pu3nueckue U XMMHUUECKUe CII0coObI osTyueHus xJjopa. Ero
MOJIyYeHUE B IPOMBILUIEHHOCTH U JJA00OpaTOpUH. XJI0POBOJOPO/, COJIIHAS KUCIOTA U XJIO-
puabl. CocTaB M CTPOEHHE MOJIEKYJIBI XJIOPOBOIOPOaa. PU3HUECKNE U XUMUYECKHUE CBOM-
CTBa, CIOCOOBI MOJIYYEHUSI XJIOPOBOAOPOAA U COJIIHOW KHUCIOThI. KauecTBeHHast peakius
Ha XJIOPUI-UOH.

Kucnoponcoaep:xamue COCIMHEHUS XJIOpaA: OKCHIBI, KHUCIOTHI, coinu. CpaBHEHHE
KHUCJIOTHBIX U OKHMCIIMTEIIbHO-BOCCTAHOBUTEIBHBIX CBOMCTB KUCIOPOACOAEPKAIUX KUCIIOT
XJIOpa B 3aBUCUMOCTH OT CTEIIEHH OKHMCJIEHUS B KHUCIIOTE. | HIOXJIOPUTBI, XJIOPUTHI, XJI0pa-
ThI, IEPXJIOpaThl. XJIOPHAsI U3BECTh, OEPTOJIETOBA COJIb, UX MOJIyUYEHHUE,

CBOWCTBA U IIPUMEHEHUE.

CpaBHeHue cBoiicTB ¢Topa, OpoMa U Hoja cO CBOMCTBAMHU XJOpa, MOCIENOBAaTENb-
HOCTb BBITECHEHUS IPYT IPYyTa U3 PAaCTBOPOB COJIEN.

Menuko-61osornueckoe 3HaYCHUE JIEMEHTOB 7A TPYNIBI U UX COSTUHEHUH.

Hemeramnsl 6A rpynnsl. OO1as XxapakTepuCcTHKa 3JEMEHTOB 6A rpynmbl. XallbKore-
HbI. BajleHTHBIE COCTOSIHUS XaJIbKOT€HOB.

Kucnopoa, ctpoenune aroma. XapakTepHbIE CTENEHU OKHUCICHUS W BaJCHTHOCTH.
Kucnopoa B npupone. Amnorponssie Moaudukanuu kuciaopoaa. CoctaB U CTpOEHUE MO-
JEKyJbl Kucnopoaa. Pu3nveckne 1 XMMHYECKHE CBOMCTBA, MOJYYEHUE KUCIOPOa B IPO-
MBIIIEHHOCTH U Jaboparopun. Kuciaopon kak oxkucnurens. Okcunbl U nepokcuasl. Cpas-
HEHUE (PU3NYECKUX U XUMMUYECKUX CBOMCTB KUCIOPOA U 030HA.

Cepa, cTpoeHue aroma. XapakTepHbIE CTEIIEHH OKUCIEHHUS U BajeHTHOCTH. Haxox-
JEHHE cepbl B pupoae. Amorponus cepbl. Pu3znueckne 1 XUMUYECKUE CBOWCTBA, CIIOCO-
Ob1 osryueHus cepbl. CepoBOOPO], CEPOBOIOPOAHAS KUCIOTA, CyIbuasl. CocTaB u CTpo-
€HHE MOJIEKYJIBI CEpOBOAOPOIa. KHCIOTHBIE 1 BOCCTAHOBUTEIIBHBIE CBOMCTBA CEPOBOAOPO-
na. Gusnyeckrue 1 XMMHYECKUE CBOKMCTBA, MTOJIy4YeHUE cepoBogopoaa. KauectBeHnas peak-
1y Ha cynbpua-uoH. Kuciaopoacoaepxaiiue coequHeHus cepbl: okcuabl cepol (I1V, V1),
CEpHUCTAsI U CEpHAsI KUCIOTHI, CyIb(PUTHI U CcyTbdarsl. OKUCIUTETEHO-BOCCTAHOBUTEIHHBIC
CBOMCTBA CEPHUCTOM KUCJIOTHI U cyib(daToB. CBoiCcTBa U crtocoObl mosydeHus. KauecTBen-
HBIE PEaKIuu Ha CyIb(UT- U CylIb(aT-HOHBI.

Menauko-61osoruueckoe 3Ha4YeHUE HEMETANIOB 6A TPYNIbI U UX COETUHEHUH.

Hemeramnpl SA rpymnmbel. O0masi XxapakTepUCTHKA 3JIEMEHTOB TJIABHOM TOATPYIIITHI
[ISITOW TPYIIIBI NEPUOANYECKON cUCTEMBI. [THUKTOreHbI. BaneHTHbIE COCTOSAHUS THUKTOTE-



HOB. A30T, CTpo€HHE aToMa. XapaKTepHbIE CTENIEHU OKUCIICHUS U BaJICHTHOCTH. Haxoxnae-
Hue B npupoje. CoctaB U cTpoeHHE MOJEKYIbl a3oTa. [lonyuenue, pusndeckue u XumMmuye-
CKH€ CBOMCTBa a3oTa. AMMuak. [lonydyeHne aMMuaka B IpOMBIIIUIEHHOCTH U JJa00OpaTOPUH.
CocTaB u CTpoeHHE MOJEKYJIbl amMMHuaka. Mexanusm oOpa3oBaHus HoHa aMMOHUs. Dusu-
YEeCKME W XUMHUYECKHME  CBOWCTBA:  KHUCIOTHO-OCHOBHBIE U  OKHCIHTEIBHO-
BoccTaHOoBUTENbHBIE. Conn aMmMoHus. Pa3noxkeHne conell aMMOHUS (TEPMHUYECKOE M THI-
ponus). KauectBeHHass peakiusi Ha MOH amMMoHus. Kucinopoacoaepskanume coeavHEHUs
a30Ta: OKCHJIbI, a30TUCTAas U a30THASI KUCIOTHI — (PU3HUECKUE U XUMUYECKUE CBOICTBA, MO~
aydyerre. Hutputel u HUTpaThl. OKUCIUTEIBHO-BOCCTAHOBUTENIbHASL JBOMCTBEHHOCTh HUT-
puToB. TepMHuueckoe pa3ioKeHNe HUTPATOB.

A30THBIE Y10OpEHUs.

docdop, cTpoeHne atoMa. XapaKTepHbIE CTENEHW OKHUCICHUS W BaJeHTHOCTH. [Ipu-
poansie coequnenus pocdopa. [Honyuenue pocdopa. Amnorponus dhochopa. duznueckue
u xumuueckue cpoiictBa ochopa. Dochun (pochopoonopon), bochunsl. [lonyyenue u
cBoiictBa. Kucnopoausle coequnenus gpocdopa: OKCHIbl, KUCIOTHI, conu. Merta-, au-, op-
todochopHbie kucaoThl. [lomyuenue, puznueckue u xumuyeckue cBorctea. dochopHbie
ynoOpeHus.

Menuko-61oornueckoe 3Ha4eHue HEMETAIOB SA IpyNibl U UX COCTUHEHUH.

Hewmeramnst 4A rpynmel. O01as xapakTepUCTHKA JIEMEHTOB MOATPYIIBI yTiepoaa.
[lonoxeHue B MepUOINYECKON CUCTEME. BaneHTHBIE COCTOSHUS JIEMEHTOB 4 A TPYIIIBL.

VYruepon, ctpoeHre aroMa. XapakTepHbIE CTENIEHU OKHUCIICHHS M BaJIEHTHOCTH. AJLIO-
Tponus yriaepona. CTpoeHue U CBOMCTBA ainmasa U rpapura. AKTUBUPOBAHHBIA YTOJIb U €r0
npuMeHeHne. Pu3nyeckre U XMMUYECKHE CBOMCTBA yriepoaa. Kucinopoauele coequHeHus
yriepona: okcua yriaepona (IV), yroapHas KUCIIOTa, THIPOKApOOHATH U KapOoHaThl. [1o-
nydeHue, pu3nuecKkue U XUMHIecKkue cBoiicTBa. KauecTBeHHas peakiusi Ha KapOOHAT-HOH.
YrapHbIil Ta3 U €ro CBOMCTBA.

Kpemuuii, crpoerue aroma. XapakTepHbIE CTEIIEHU OKUCJICHHUS U BaJIeHTHOCTHU. [lo-
aydeHue u cBorictBa kpeMuus. Cumuiuabl. Oxenn kpemuaus (1V). KpeMHueBbie KUCTOTHI.
Cunukatsl, UX NOJIy4Y€HUE U CBOMCTBA.

Menuko-61o0ruueckoe 3HaYeHUE 3JIEMEHTOB 4A TPyNIbl U UX COSTMHEHU.

Mertamaer. O6muii 0630p MetaiuioB. Haxoxxaenue meramioB B npupoae. Ilonoxenue
METAJJIOB B NEPHOJUYECKON CHUCTEME JJIEMEHTOB. Mertamnnyeckass cBaA3b. PU3NUYECKUE U
XUMUYECKHUE CBOMcTBa MeTaiuioB. O0mue crnocodObl moiydeHuss metawioB. CriiaBel U UX
CBOKCTBA.

Mertambl TnaBHbIX noarpyrm. OO0mas XxapakTepUCTHKa METAJIOB HA OCHOBE HX IIO-
JIO)KEHUS B IEPUOANYECKON cucTteme. Hatpuii u kanuii, ctpoenue atoMoB. [IpupoaHeie co-
eauHeHust HaTpusd U Kamuda. [lomydyenune. Ou3znueckrue U XMMUYECKHE CBOMCTBA HATpUS U
kanus. Enkue menodn, ux mnoiiydueHue u cBorctBa. Conu HaTpus M Kanusa. KanuliHbele
ya00peHusl.

OO01mast xapakTepucTUKa neMeHToB 2A rpynmnbl. Kanbiuili 1 Marauii, CTpoeHue aTo-
MoB. Haxoxnenue B npupoae. [lonyduenue, pusznueckne 1 XMMHUYECKHUE CBOMCTBA KaJbIUs
u marHus. Heraienas v rameHnast u3BecTh. JKECTKOCTh BOJbI, CIOCOOBI €€ YCTpaHEHUS.

OO01ast xapakTepuCTUKA MIEMEHTOB 3A rpymibl. ATIOMUHHH, cTpoeHue atoma. [1pu-
ponHble coequHeHus amomuHus. [lonydyenue, pusznyeckre U XMMUYECKHUE CBOMCTBA alto-
MUHUS. ATIOMAHOTEPMUS. AM(POTEPHOCTh ATFOMUHUS, OKCHJIa M THAPOKCHUIA ATTFOMUHMUS.
['mpponns conent alrOMUHUA.



Menuko-61osornueckoe 3HaYeHUE METAIIOB TJIABHBIX TOJATPYIII U UX COCIUHEHUH.

Mertannel moGounbix noarpynn. Menb. IlonokeHue B TNepUOIUYECKON CHUCTEME.
CrpoeHure aToma. XapaKTepHbBIE CTCIICHH OKHCICHUS U BaieHTHOCTH. Coenuuenus meau (1)
u (I1): okcumbl, THAPOKCHIBI, cOH. [lomydeHre U CBOMCTRA.

[uuk. IHonoxenue B nepuoanudeckoil cucreme. Ctpoenne atoma. CBoOMCTBa IIUHKA,
OKCHJIa M TUJIPOKCUJA ITUHKA. AMQOTEPHOCTh IIUHKA U €ro coenuHeHui. [{luHkaTel u ruj-
POKCOKOMILJIEKCHI LTUHKA.

Xpowm. [lonoxenue B nepuoguyeckot cucreme. CTpoeHue atoma. XapakTepHbIe CTe-
MIEHU OKHCIICHHS U BaJeHTHOCTH. CBOMCTBA Xpoma U €ro coequHeHuid. OKCua U TUAPOKCHU
xpoma (lll), ux momydenue u amdorepHOCTh. XPOMUTHI U THAPOKCOKOMIUICKCH XpoMa
(111). XpomoBBIif aHTHAPHUI, XPOMOBasi U JUXPOMOBAsI KUCIOTHI. XPOMATHl M JTHXPOMATHI.
OxwucnurenbHbIe cBOMCTBA coequueHuit xpoma (V).

Maprasnen. [lonoxenue B nepuoandeckoit cucreme. CtpoeHue atoma. XapakTepHbIe
CTEIEHU OKHUCIICHUSI U BaJEHTHOCTH. V3MEHEHHE KHCIOTHO-OCHOBHBIX U OKHCIUTEIbHO-
BOCCTAHOBUTEJBHBIX CBOMCTB COCAMHEHUN MapraHia B 3aBUCHUMOCTH OT CTENEHU OKHCIIE-
Hus mapranua. [lepmanranat kanus. Tepmuueckoe paznoxkeHue. BocctaHoBieHre nepMaH-
raHaT-uoOHa B KUCJIOW, HEUTPAJIBHOM U IIEJIIOYHON Cpeaax.

Kenezo. Ilonoxenne B nepuogudeckoi cucreme. CtpoeHue aroma. XapaKTepHbIE
CTENIEHU OKHCIICHHS W BaJleHTHOCTHU. [lonyueHue xkeneza. XMMUYECKHUE CBOMCTBA Kele3a.
Oxcunpl u ruapokcusl xxesesa (1) u (1), ux momyuenue u cBovicta. Conu xenesa (1) u
(111). KauectBennslie peakiuu Ha noHbI xenesza (1) u (11).

Menuko-61o0ruueckoe 3HaYeHUE METAJIOB MOOOYHBIX MOATPYII U UX COCIAUHE-
HUM.

OPTAHUYECKAS XUMUSA

Teopernueckue MoJNOKEHUSI OPraHUYECKOW XUMHUU. Teopuss XMMUYECKOTO CTPOCHUS
oprannyeckux coequHeHud A.M. bytnepoBa. N3omepust u ee BUbI (CTPYKTYpHasi, FEOMET-
pHuuecKasi, MOJI0KECHUST KPATHOM CBSI3U WK (DYHKIIMOHAJIBLHOU TPYIIITHI).

OcoOeHHOCTU CTPOCHUSI aToMa yriiepoja. DJIEKTPOHHOE 00Jako W OpOuTab, UX
(bopMmBI: s,p. DIEKTPOHHOE U IIEKTPOHHO-Tpaduueckue GopMyibl aToMa yriepoja B HOP-
MaJbHOM U BO30YKIEHHOM COCTOsIHMsX. [[oHATHE O ruOpHuAM3alMyd aTOMHBIX OpOuUTanei,
BaJICHTHBIE COCTOSIHMS aToMa yriiepoaa (sp, sp2 u sp3). Banentnocts. [lonsTie nepBudHo-
ro, BTOPUYHOI'0, TPETUYHOTO ¥ YETBEPTUYHOI'O aTOMa YIJIEPOIa.

DNEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOCHHUE MOJIEKYJ OPraHMYECKUX BEIIECTB Ha
MpUMepe MOJIENIe MOJIEKYJl METaHa, STHIICHA, alleTHIIEHa U OeH301a. DJIEKTPOHHAs IPUpo-
Jla XUMUYECKHX CBSI3€M B MOJIEKYJIaX OPraHUYECKUX COCIUHEHUN. Pa3HOBUIHOCTU XUMU-
YECKOM CBSI3U: G- U T-CBsI3U. CBOMCTBAa XMMHMUYECKUX CBA3EH B MOJIEKYJIaX OPraHUYECKUX
COEAUHEHHI: MOJIAPHOCTD, CONPSKEHUE, NEJIOKAIN3alNs, apOMaTHYHOCTh. [loHsATHE O B3a-
MMHOM BIIUSTHUM aTOMOB Ha TIPUMEPE TOIyoa, PeHoa, XJIOPYKCYCHON KU CIOThl. CIOCOOBI
paspbiBa cBs3eid. [IpoMexxyTouHble YacTulbl (paauKaibl, KATHOHBI, aHUOHBI, UX CBOMCTBA.
Knaccudukanust opraHudeckux COENMHEHUH, OpraHuueckux peakmnuii. KwucmoTtHo-
OCHOBHBIE M OKHCIIUTEIbHO-BOCCTAHOBUTEIIBHBIE CBOMCTBA OPraHUYECKUX COCIUHEHUMU.
OO0mme MPUHITUITEI HOMEHKJIATYPhl OPTraHUYECKUX COCTUHEHUN (TpUBHAIIbHAS, PaIUKaIb-
Hasl, CUCTEMaTU4eCcKas).

OcCHOBHBIE KJIACCHI OPTAaHUYECKUX COeNMHEHUI. YTieBogopoabl. Knaccudukamms yr-



neBonopooB. [IpeaenbHbie yrieBoaoposl (ankaHsl). 'oMoI0rudyeckuil paja ainkaHoB. 3a-
KOHOMEPHOCTH HM3MEHEHUs (PU3UUYECKUX CBOWCTB B TOMOJOTHYECKOM psny. M3omepus u
HOMEHKJIATypa ajkaHoB. Meran. TeTpasapudyecKoe CTPOEHME MOJIEKYyJbl, SP°-
ruOpuanszanus. [lpuponusie ucrounuku. [loaydenue, pusndeckne 1 XuMUIECKUE CBOMCTBA
MeTaHa. MexaHu3M peakuuu 3aMeieHus. Lukinoankansl. OCOOEHHOCTH CTPOEHUS LUKIIO-
IIPONIaHA U LIMKJIOTEKCAHa.

HenpenenbHble yraeBoaOpOabl (AJIKEHbI, aJIKMHBI). ['OMOJOTMYECKUi psil ATHIICHA.
M3omMeprs M HOMEHKJIATypa ajKEeHOB. OTWIECH: 3JIEKTPOHHAs MPUPOJAA JIBOWHOW CBS3H,
CTpyKTypHas GpopMyina, SP>-rubpuansanus, G- ¥ T-CBA3M B MOJIEKyJIe dTHieHa. [lomydenne,
¢u3nueckue U XUMHUYECKHUE CBOICTBA dTWIIEHA. Peakuus nmoimMepu3alnuu Ha pUMepe Io-
Jy4YeHus nojusTuieHa. JlueHossie yrieBonopoasl (auensl). byranuen. [lpupoanslii u cun-
TETUYECKHUI KaydyKH.

["'oMmonornueckuii psia anetwieHa. M3oMepus 1 HOMEHKIIATypa aJIKUHOB. AIETHIIEH.
DJeKTpOHHas MpUpoJa TPOMHOM CBs3M, CTPYKTypHas (opmyna, Sp-rubpuauzanus. [lomy-
yeHue, (pu3nueckrue u XMMUYeCKHUe CBOMCTBa arleTuieHa. Peakuus Kyuepoga.

Apomartnyeckue yrieBofoponbl (apeHsl). ['omonorumueckuil psn Oensona. benson.
DNEKTPOHHOE CTPOEHUE MOJIEKyJbl OeH3ona. PopMmyna XMMHUYECKOrO0 CTPOEHHsS (COBpe-
MmeHHas, Kekyne). [lomyuenue, ¢usnueckue m xumudeckue cBoictBa OeHzona. Tomyou.
B3anmHoO€e BIusiHME aTOMOB B MOJIEKYJIE TOJIYOJIA.

["anorenconepxamye coeauHeHns. MeToabl MOJy4eHUsI U CBOMCTBA HA IIPUMEpPE Me-
TaHa, YKCYCHOW KUCIIOTHI U JIp. COEIUHEHUM.

HedTps 1 ocHOBHBIE POAYKTHI €€ nepepadoTku. [IpupoiHble Ta3sl U UX HUCIIOJIb30Ba-
HHE.

Kucnopoacoaepxkamue opranudeckue coequHeHusd. Couptel. DyHKIMOHAIBHAS
rpynna. Knaccudukanus cnuptoB. ATOMHOCTh cIUPTOB. llepBuuHbIE, BTOpUYHBIE U Tpe-
TAYHBIC CIIUPTHL: MPEAEIIbHBIE, HENPEIEIbHbIE U apOMaTUUECKUE CIUPTHI. ['omosorunye-
CKMH PSI NPENENbHBIX OJHOATOMHBIX CIUPTOB. HOoMeHknaTypa u m3oMmepus. DTUIOBBIN
cnupt. CTpoeHHE MOJIEKYJIbI, CIIOCOOBI MOJyuyeHus, (pU3NUecKre U XUMUUYECKHUE CBOMCTBa
ATUJIOBOTO CIIMPTA.

MHoOroaToMHbI€ COUPTHL: 3TWICHIJIUKOJIb U IIMUEpUH. VX CTpoeHHe, MOJydyeHHUE U
CBOMCTBA.

®enoin. CtpoeHue Mosiekyibl. B3anmHoe BiusiHuE aTOMOB B MoJiekyse denona. [lo-
Jy4eHUE U CBOMCTBA eHoJa.

Anbaeruapl U KeTOHbI — (DyHKLIHMOHAIbHBIE M30MEpPHl. ['OMONOruueckuii psj aiabjae-
rufoB. M3omepusa m HOMeHKIIaTypa anpaerugoB. Gopmanpaerun u aneranpaeruy. Crpoe-
HUE MOJIEKYJ, NoJlyueHue, pusnieckne 1 XuMudeckue CBoMcTBa. Peakiny nmoaukoHieHca-
uuu. [lonyuenue geHosno-hopmanibaerugHoON cMObl. ALlETOH — npocTeimuii ketoH. [lo-
Jy4yeHue U cBoiicTBa aneroHa. KapOoHoBbie kuciaoTel. OCHOBHOCTH KUCTOT. [IpenenbHbie,
HETpeeNbHble U apOMaTUYECKUEe KapOOHOBBIE KHUCIIOTHL. ['OMONOrHYECKUil psij Mpeaeib-
HBIX OJTHOOCHOBHBIX KHCJIOT. MypaBbHHAsA U YKCyCHasl KUCIOTHL. IX cTpoenue, nonyyenue,
(du3nUecKkue U XUMHYECKUE CBOMCTBA. BrIiciirie kapOOHOBBIE KUCIOTHI — MaJbMUTHHOBAS,
CTEapUHOBAasl, OJICHHOBASI.

Ddupsl. [Ipoctsie u cnoxusie 3gupsl. [lonyyenue, puzndeckne U XMUMUYECKUE CBOM-
ctBa. Peakmuu srepudukanun. ['mapoaus cioxHbIX 3QUpPOB.

A3oTconepxkaiue opranndyeckue coequnenus. Hurpocoennnennsi. @yHKIMOHAIbHAS



rpynmna. HutpoOen3on. [lonydenue u cBoWCTRa.

Awmunbl. OyHkiuonansHas rpymnmna. Knaccudukanusa. Ctpoenune momnekyin. Ilomyde-
HUE U CBOKCTBA aMUHOB. KHCIIOTHO-OCHOBHBIE U OKHCIIUTEIbHO-BOCCTAHOBUTEIBHBIE CBOM-
cTBa aMUHOB. AHUIUH. CTpOEHHE MOJIEKYJIbI, TOJIYYEHUE U CBOMCTBA. Peakuus 3uHuHa.

AMMHOKHUCIOTEI. DyHKIMOHAIBHBIE TPyNIbl. ['OMOJIOTMYECKUN P aMUHOKHUCIIOT.
Anbda- u 6eTa-aMUHOKHUCIIOTHI. [loHsITHE O OHMONIPpHOM MOHE, TENTUAHOM cBsi3u. OO6pa3o-
BaHHE nenTuaoB. Ilomydenne u cBoiicTBa aMMHOKHUCIOT. CTPOEHHUE OTAEIBHBIX MIPEICTaBU-
TEJIed AMUHOKMCIIOT: TJIMIHMHA, AJJAHWHA, HIUCTENHA, CEpUHA, TITyTAMUHOBOW KHCIIOTHI, JIH-
3uHa, (peHunananuHa. [IoHsATHE O reTepOIUKINYECKUX coeAUHEHUsIX. CTpoeHue U XuMHuue-
CKHE CBOMCTBA MUPHUAHHA, TUPPOJIA, MUPUMHUIMHA U ITyprHA. CTPOCHHE MUPUMUINHOBBIX U
IIypPUHOBBIX OCHOBAaHMI: [IUTO3MHA, ypauuia, TAMUHA, aICHUHA, T'yaHUHA.

Menuko-01oJI0rnuecKoe 3HaYeHUE OCHOBHBIX KJIACCOB OPraHUYECKUX COEIHHEHUN.

BakHeliye opraHndecKue IpUpOAHbIE COCIUHEHN.

Kupsl. [lonyuenne u cBoricTBa :KkUpOB. OMBUIEHUE KUPOB. | HaApOreHn3anus ;xupos.

VYrneBoasl. @yHkMoHaIbHas rpynna. Knaccuduxanus yriaeBonos. IIpupoansie uc-
TOYHUKHA M CrocoObl mosiydeHus. OcOOEHHOCTH H30MepuU. MoHOcaxapubl: TIHOKO3a,
bpykro3a, pubo3a u nezokcupubdosa. MIx crpoeHne u xumMuueckue cBoicTna. Jlucaxapusl:
MaJIbTO3a U caxapo3a. BoccranapnmBaromye 1 HEBOCCTaHABIMBAKOIKe aAucaxapuasl. Caxa-
po3a. I'maponu3 caxapossl. [lonucaxapuipl: Kpaxmall U LEJUI0I03a. DTepupuKaLus 1e-
JIIOJIO3BI.

benku — BBICOKOMOJIEKYJIIPHBIE TPUPOHBIE coeMHEHUs. CTpOeHue, CUHTE3 U CBOM-
cTBa OenkoB. [loHATHE O MEPBUYHON, BTOPUYHOW U TPETHUYHOM CTpyKTypax OenkoB. Kaue-
CTBEHHbBIE PEaKUy Ha OEJIKH.

Menauko-6nosiorudeckast poiib IPUPOIHBIX COSTUHEHUN.

Bricokomornekymnsipablie coearHeHust. OO1ue MOHATHS XUMHH BBICOKOMOJIEKYJIISIPHBIX
COEAMHEHHI: MOHOMED, MOJUMEDP, MIEMEHTAPHOE 3BEHO, CTENEHb MOJUMepu3annu. Peak-
MU TOJUMEpU3alMi U TOJUKOHJCHCAIMHU, KaK CIOCOObI IMOJIyY€HHs MOJUMEPOB, - HUX
CXOJZICTBO M Pa3INYus.

THUIIbI PACYHETHBIX 3AJTIAY

Pacuetsl, cBsi3aHHBIE C OCHOBHBIMHU IMOHSTUSIMH XUMHUU. BblunCI€HHE KOJIUYECTBA
BEIIIECTBA MO Macce, 00beMy rasza MpU HOPMAIbHBIX YCIOBHSX, YUCIY MOJIEKYJ (aTOMOB,
HMOHOB) C MCIOJIb30BAHWEM UHWCIEHHBIX 3HAYECHUN MOJISIPHBIX MAacC, MOJISIPHOTO O0beMa,
yuciia ABoraapo.

YcranoBiaeHue MpocTeriieidl U MOJICKYJISIPHON (MCTHHHOM) (OPMYJIBI BEIIECTBA IO
MacCOBOM J0JI€ AIIEMEHTOB WIIA PE3YyJIbTaTaM XMMUYECKOTO aHAJIN3a.

Pacuetsl, cBsi3aHHBIE C OCHOBHBIMU Ta30BBIMH 3aKOHaMU. Brraucienue oobema rasza
M3BECTHOM MACChl WJIM M3BECTHOI'O KOJIMYECTBA MPU HOPMAIbHBIX YCIOBHUSIX U YCIOBHSX,
OTJIMYAIOUIUXCS OT HOPMaJIbHBIX. BhIUMCI€HNE OTHOCUTEINIBHBIX INIOTHOCTEW BEUIECTB B ra-
3000pa3HOM COCTOSIHUHU.

PacyeTrsl mipy npUroTOBIEHMH PACTBOPOB 3aJaHHOM KOHIIEHTpauuu. Beruucienue
MacCOBOU MM 00bEMHOM J0JIM KOMIIOHEHTOB B JOJISIX €IMHUIIBI U B TIPOIEHTAX; MOJISIPHOM
KOHIICHTPAIlUK;, MacChl, 00bemMa (Ta3000pa3HOrO PACTBOPEHHOTO BEIECTBA), KOJIWYECTBA
PacTBOPEHHOr'0 BEUIECTBA; 00beMa, MACChl PACTBOPA UM PACTBOPUTEIIS.

PacueTrsl mo ypaBHEHUSIM XMUMHYECKUX peakiuil. Beraucienune maccel, oo0bema (111



ra3oB), KOJUYECTBA BEILECTBA MPOJIYKTa PEAKIMU IO MU3BECTHOM Macce, 00beMy, KOJude-
CTBY BEILIECTBA PEAreHTa; ¢ MpeBapUTEIbHBIM HaX0XK/ICHUEM, KAaKO€ U3 BEIIECTB BCTYMAeT
B PEAKIIMIO MOJIHOCTBIO; C YYETOM BBIX0J1a MPOAYKTA PEAKIIUU B MIPOLIEHTAaX OT TEOpeTHYE-
CKH BO3MOKHOTO; C YU€TOM MacCOBOU J0Ju mpuMeceit B pearente. OmpeaeneHne cocTaBa
oOpa3yromelica coiu (Kucniasi, OCHOBHAsl, CPEHASI UM MX CMECh) IO MaccaMm, oObeMaMm
(ra3oB), KOJTUYECTBAM BEILIECTB, BCTYNAIOIINX B PEAKIIHIO.

Omnpenenenue coctaBa JABYX-, TPEXKOMIIOHEHTHOH CMeECH IO MaccaM, o0bemam (ra-
30B), KOJIMYECTBAM OOPa3yIOLIUXCS B X0/1€ OJTHOM HIJIM HECKOJIBKUX PEaKIUil BEIIECTB.

Tepmoxumuueckue pacuersl. OnpeaeneHue TEmIoBOro 3p¢gexra peakuu, TemI0Thl
o0Opa30oBaHUs U CrOpaHUs, Macchl, KOJIMYECTBA BEIIECTBA PEareHTOB 1o 3akoHy ['ecca u ero
CJIEJICTBUSIM.

[Tpumeuanue: 3agaun BCeX TUIIOB MOTYT OBITh MPEIIOKEHBI KaK B MPSIMOM, TaK U B
oOpatHOM BapuaHTax. Hampumep, npousBecTd pacyeT MacCOBOM J0JIM BELIECTBA IO €ro
Macce M M3BECTHOW Macce (WM 00beMy) pacTBOpa WM pacdyeT MaccChl BEIIECTBA MO M3-
BECTHOM MaccoBOil 10y1e U Macce (Wi 00bEMY) pacTBOPA.

KOHTPOJIBHBIE PABOTDHBI no xumunn

WNHcTpyKIus 10 BBIMOJHEHUIO pa0OThI 10 XUMUHU

Ha BeimosineHne pabotel oTBoguTCs 3 yaca. PaboTa cOCTOMT U3 HECKOIBKUX YacTen
U coAepkuT 35 3aaHui, B UTOTOBOM paboTe 45 3a7aHui.

3amanms 1-28 mpenmonararoT KpaTKuid OTBET. KaXplii MpaBHIIBHBINA OTBET OIICHH-
BaeTcs B 1 Ga.

3aganusa 29-30 TpeOyrOT peuieHus U 3aluCH WU YWClia, WM MOCJIeI0BaTeIbHOCTH
uudp 1 orieHUBarOTCs B 2 Oasia.

3amanns 31-35 TpeOyrOT MOTHOM 3aIUCH PEIICHHS M OIICHUBAIOTCS B 4 Oaia.

MakcumanbHOE KOJIMYECTBO HAOpaHHBIX 0aUIOB paBHO 52, UTOroBas KOHTPOJIbHAS
paboTa orieHuBaeTCs B 66 Oamios.

WroroBas olieHKa yka3biBaeTcs B Oasiax.

KOHTPOJIBHASA PABOTA Ne 1

Crpoenne aroma, siapa. Ilepumoauyeckuii 3aKOH M NepUOAMYECKAsT CHCTeMA
.. MenneneeBa. CtpoeHue BemiecTBa. TUNbl XUMMYECKUX CBAA3€il, TUNBI  KPH-
CTANIHYECKHUX penieToK. CTeneHn OKUCIeHUSsI.

Crpoenue atoma. Ilonsitue 00 3neMeHTapHBIX yacTUlax (IPOTOH, HEMTPOH, DJIEK-
TpoH). M30TOMEI.

CrpoeHue 3JeKTPOHHBIX 000JI0YEK aTOMOB XUMUYECKHUX AJIEMEHTOB. ATOMHBIE Op-
OouTau. DIEKTPOHHBIE KOH(GUTYpPAIIUA aTOMOB B OCHOBHOM M BO30YKJIEHHOM COCTOSIHHSIX.

S-, p-, d-, f- anemenTsl, ux nonoxkenue B Tadbmuie .M. Menneneena.

[leprnonnueckuid 3aKkOH U nepuoanyeckas cucrema. llepuonsl. I'pynmsl, nmoarpymn-
1bl. 3aBUCUMOCTh CBOMCTB 3JIEMEHTOB OT MOJIOKEHHS B IEPUOJINYECKON CUCTEME.

XumMmuueckasi CBsi3b: KOBaJICHTHAs, MOHHAS, BOJOPOIHAS, MeTaindeckas. JJoHopHO-
aKleHTOpHAas CBs3b. CBA3b OJMHApHAS U KpaTHas.

[lepnonnueckue cBOKWCTBA aTOMOB: MOTEHIIMAI HOHU3ALUH, CPOJCTBO K 3JIEKTPOHY,
ANEKTPOOTPUIIATENBHOCTD U UX U3MEHEHHS B IEPUOJIaX U rpynmnax.



KOHTPOJIBHASI PABOTA Ne 2

O0mme 3aKOHOMEPHOCTH NMPOTEKAHUS XUMHYECKUX peakuuid. Tunbl xumMuye-
CKHMX peaKUMi.

OCHOBHBIE 3aKOHOMEPHOCTHU MPOTEKAHUSI XUMHUUYECKUX peakuuid. Peakiuu coenune-
HUSI, pa3JI0KEHUS, 3aMENIeHUs, 0OMeHAa. [ OMOTeHHBIE U T€TEePOreHHbIEC PEAKIUU.

OKHUCAUTENBHO — BOCCTAHOBUTENIBHBIE pEAKIINH. BakHeWIIe OKUCIUTENN U BOCCTa-
HOBUTEJIN.

CKOpOCTh XUMHUYECKON peakinu. 3aBUCUMOCTh CKOPOCTH OT Pa3IMYHBIX (aKTOPOB
(IpUPOIBI pearupyrommrx BEIeCTB, KOHIIEHTPAILIUH, IaBICHUS, TEMIIEPATYPHI).

[TIpaBuino Bant-T'odda. Katanuzaropel. TemnoBsie 3hPeKkThl XUMUYECKON pEAKIIMH.
TepMOXUMUYECKHE YPABHEHUS.

XUMHYECKOE paBHOBECHE. Y CIIOBUA cMelleHus paBHoBecus. [ Ipunuun Jle-Illarenbe.

KOHTPOJIBHAS PABOTA Ne 3

PacTtBopbl. Crioco0bl BhIpakeHHs] KOHIEHTPALUN PACTBOPOB. JJIEKTPOJIUTHY -
cKas auccounanus. Peakuuu nonnoro oomena. I'maposius coJiei
PactBopsl. PactBOpuMOCTE BemiecTB. Teopus 3IEKTPOJIUTUYECKOM JUCCOLMALINM.
DIIEKTPOIUTHI U HEANEKTPoIUThl. CTyneHuaras auccoruanud. oOHHbIE ypaBHEHUSI peak-
1ui (ToJIHBIE U COKpalleHHbie). ['uaponus coneit. OOpaTuMblii 1 HEOOPATUMBIN THAPOIIH3.
KOHTPOJIBHASA PABOTA Ne 4

OcCHOBHBIE KJIACCHI OPraHUYEeCKHUX COeTMHEeHUit

OCHOBHBIE KJIACChl HEOPTAHUYECKUX COeTMHEHUN. OKCHIbI, THAPOKCHUIBI (OCHOBA-
HHS U KUCJIOTHI), COJIH.

CnocoObl momyueHusi, GU3nIeCKUe U XMMUYECKHUEe CBOMCTBRA.

KOHTPOJIBHAS PABOTA Ne 5

XuMus HEMETAJJIOB.

Bonopoa. M3otonsl Bogopona. Coenunenue Boaopoa ¢ metauiamu. Boga. [Tepok-
cunel. ['anorensl. ['anorenoBogopoasl. ['anorenuasl. Kuciopoacoaepxaniue coeIuHEHUS
rajioreHoB (Ha MpUMEPE XJI0pa).

Kucnopon. Oxcunbl u nepokcuasl. O30H. Cepa. CepoBoaopoa u cynbpuiasl. OKCUAbI
cepbl. CepHUCTAs ¥ CEpHAsA KUCIOThI U UX COJIU.

A3zot. AMMuak. Coin ammonus. Oxkcuasl a3ota. A30THCTasI U a30THAS KUCIIOTEI U UX
COJIN.

®dochop. Dochun. Oxcuasl hochopa. Dochopubie kuciaoThl. OpTodocdarsl.

VYrnepon u ero amnorponHsie Moaudukanu. KapOuasl kaabIus, aTllOMAHUS, Kee-
3a. YTapHbIM U YTIIEKUCIIbIE Ta3bl. YTOJbHAA KUCIOTA U €€ COJIU.

Kpemuwii. Cunan. Oxcun kpemuus (1V). Kpemuessie kuciaotsl. Cunukatsl. biaro-
POJHBIC Ta3bl.

KOHTPOJIBHASA PABOTA Ne 6

XUMHUA METAJLJIOB
IllenouHbIe ¥ MIETIOYHO3EMEIBHBIC METAJIBI U UX COCAUHECHMS.



Anromunuit u ero coequnenus. [lepexoqnsie MeTaibl (Meab, cepedpo, IUHK, PTYTh,
XpoM, Maprasetl, xxene30). x ¢usnueckue n xummdeckue cBoicTBa. OOmme cnocoObl mo-
JTy4eHUS] METAJIJIOB.

DIIEKTPOJIU3.

KOHTPOJIBHASA PABOTA Ne 7

OcCHOBHBIE I10JI0’KEHHUSI TEOPUH XHUMHUYECKOI0 CTPOCHHUSI OPraHNYEeCKHUX BeleCTB
A.M. BytiepoBa. YrieBoaopoasbl.

OCHOBHBIE MOJIO)KEHUSI TEOPUHA XUMUYECKOTO CTPOEHUSI OPTaHUYECKUX COETHMHEHUI
AM. byrneposa. M3omepus. 'omonornueckue psasl. Knaccudukanus opraHU4ecKuX Be-
miectB. Papukanel. HoMeHnknatypa opranndeckux emectB. OCOOEHHOCTH CTPOCHHS aToMa
yriepoaa. [lonsTe o rudbpuan3anuy aTOMHBIX OpOUTANINM, BAJIEHTHBIE COCTOSIHUS aToMa
yraepona (Sp, sp?, sp®). Ilpupoma XMMHYECKUX CBA3EH B MOJEKYJIAX OPraHUYECKHX COEIH-
HeHNi. OCHOBHBIE KJIACChl OPraHUYECKUX COCIMHEHHN. YTiieBonopoasl: AikaHnsl. L{ukio-
aJKaHbl. AJIKEHBI, AJIKAJUEHBI. AJTKUHBI. APEHBI.

Crpoenue moiekyn. M3omepus u HomeHknaTypa. CriocoOsl nosyueHust. @usndeckue
Y XUMUYECKHE CBOMCTBA. 3aJauM Ha BHIBOJ (DOPMYJT BELIECTB MO NPOSYKTaM TOPEHUSI.

KOHTPOJIbBHAS PABOTA Ne 8

Kuciiopoacoaep:xamme opraHu4ecKkue CoeJUHHEHU.

Knaccudukauus, nsomepus, HoMeHKIaTypa cnupTtoB. CrocoObl nosydyeHusi, (pusu-
YECKUE U XUMHUYECKHE CBOMCTBA IIPEAEIbHBIX OJHOATOMHBIX U MHOIOAQTOMHBIX CIIMPTOB.
PU3HO0JIOTHYECKOE JEUCTBUE CIUPTOB HA OPTaHU3M 4ernoBeKa. [I[puMeHneHne CriupToB U UX
IIPOU3BOJHBIX B MEAULIMHE.

®enon. CrnocoObl nomyyeHusi. Pu3nUecKkue U XUMUYECKUe cBoicTBa. buosornye-
ckast posib peHosioB. [Ipumenenre GpeHoI0B U €ro MPOU3BOAHBIX.

Anpneruapl U KeToHbl. M3omepus, HomeHknarypa. @uszndeckue couctba. [lomydenue,
XMMHUYECKHE CBOMCTBA. Peakiuu noJiMKOHAeHcauuu. buonorndeckas posib ajabIerUioOB.
[Ipumenenue.

Kap6onossie kucnotel. Ctpoenne. M3omepusi, HoMeHknarypa. Ou3nueckue CBOM-

ctBa. [lonydyenre kapOOHOBBIX KUCHOT. [[puMeHeHrne kapOOHOBBIX KUCIIOT.

XVUMHUYECKHE CBOMCTBA KAPOOHOBBIX KHUCIIOT.

duznyueckre U XUMHUYECKUE CBOMCTBA CIOXKHBIX 3pupoB. Peakuus srepuduxanuu. Xupsl
1 Macrna.

Knaccudukauus yrieBogoB. MoHocaxapuabl: TJII0K03a, GpykTo3a, pudo3a u Ae30K-
cupubo3za. {ucaxapunpl: MaabTo3a, caxaposa. [lonmucaxapuasl: kpaxmai, meiono3a. dOu-
3UYECKHE U XMMHYECKHE CBOMCTBA caxapoB. brosoruveckast poiab U NPUMEHEHUE B MEU-
LIUHE.

KOHTPOJIBHAS PABOTA Ne 9

A30Tcoep:xalle OpraHuveckue coeguHeHusi. BbicOKOMOJIEKYISIDHBIE COeqH-
HEHUSA

Awmunbl. Kmaccudukamus amunoB. [IpenensHbie anmudarndeckue amMmuabl. CTpoeHUE,
n3omepusi, HoMeHkarypa. Ilonmyuenue, ¢u3myeckre W XUMHUYECKHE CBONMCTBA aMUHOB.
AHWINH.



AMMHOKMCIIOTBI. KJIaCCI/I(i)I/IKaHI/I}I, IMOJIY4YCHHC, (I)I/ISI/I‘IGICKI/Ie 1 XMMHYECKHE CBOMCTBA
AMHMHOKHCJIOT. HOJ’II/IHGHTI/IIH:I u OenKu.

KOHTPOJIbBHAS PABOTA Ne 10

HNTorosasi KOHTpPOJbHASA padoTa

IToBTOpenne npensinymux tem. llepuoanueckas cucrema .M. Menneneesa. Kiac-
Chl HEOPTAHUYECKUX COCTMHEHUM.

XapaKTepHble XUMHUYECKUE CBOMCTBA METAJIOB, HEMETAJUIOB U OCHOBHBIX KJIACCOB
HEOPTraHWYECKUX COCTUHEHUH.

OCHOBHBIE MOJIO)KEHUSI TEOPUU XUMUYECKOTO CTPOCHHSI OPTAHUYECKUX COEIUHEHUN
A.M. bytaeposa.

OCHOBHBIE KJIACChl OPraHMYECKUX COCIUHEHUH. YTIIEBOAOPOIbI, KUCIOPOJICOIEP-
Kallre OpraHuveckue CoeIMHeHUs. A30TocoIepKalllie OPraHMueCKUue COeTMHEHUS.

INPUMEP KOHTPOJIbHOM PABOTHI C BJIAHKOM OTBETOB
HNTorosasi KOHTpOJIbHas1 padoTa

Jist BBITOSTHEHUS 3a1aHuil 1 — 3 UCTIOIB3YHTE CIEMYIONTUHN Psii XUMUUYECKUX dJIeMEH-
TOB. OTBETOM SIBIISICTCS MTOCIEAOBATEILHOCTD ITU(DP, TI0T KOTOPHIMH YKa3aHbl XUMHUECKHE
AJIEMEHTHI B TAHHOM PSIAY:
1) Mn 2) Al 3)Ti 4) Si 5) Se
1. BriOepurte /iBa 3JieMEHTa, B aTOMaX KOTOPBIX MPU MEPEX0/I€ B MEPBOE BO3OYKIECHHOE CO-

CTOAHHUC YBCIIMYUBACTCS YHUCJIO HCCIIAPCHHBIX 3JICKTPOHOB Ha 3p-HOI[ypOBHC.
OTtBeT:

[ 1]

2. VI3 yka3aHHBIX B psAly XUMHUECKUX 2JIEMEHTOB BBHIOEPUTE TPHU p-dJiieMeHTa. Pacronoxu-
T€ BBIOPAHHBIC DJIEMEHTHI B MOPSJIKE YCUJICHUS KUCTOTHBIX CBOMCTB UX BBICIIUX THAPOK-
cuoB. B oTBeTe 3anuimTe HoMepa BHIOPAHHBIX JIIEMEHTOB B HYXKHOM MOCIIEI0BATEIHHO-

CTH.
OtBeT:

[T 1]

3. VI3 uncna yka3zaHHBIX B PsiIy DJIEMEHTOB BBIOEpUTE JBa dJIEMEHTa ¢ HAUOOJBIIICH pa3Ho-
CTBIO MEKy 3HAUEHUSIMU BBICIIEH U HU3LIEH CTENIEHU OKUCIICHUS.

JIns BeInONTHEHUS 3aAaHui 4-9 UCTIONB3YyUTE CAEAYIOMMNIN Pl XUMUYECKUX SJIEMEHTOB.
OTBeTOM SIBIISIETCS IOCIEA0BATEIBHOCTD U(P, 0] KOTOPHIMU YKa3aHbl XUMUYECKHUE 3JIe-
MEHTHI B JAHHOM pAJY:

1) As 2) Al 3) Mn 4) Si 5) Na

OTtBeT:

[ 1]

4, Onpe):[enHTe, B aTOMaX KaKHUX M3 YKAa3daHHBIX B pAAY 3JICMCHTOB B OCHOBHOM COCTOSHUU
COOCPIKHUTCA OoJbIIIe HCCITIAPpCHHBIX 3JICKTPOHOB HAa BHCITHEM CJIOC, UEM Y KaXK10T0 U3 TPEX

OCTaBIINXCH.
OTtBeT:

[ 1]



5. U3 YKa3aHHBIX B psIy XUMHUYECCKUX DJIEMCHTOB Bbl6epI/ITe TpH dJIE€MEHTA-MeTajlia. Pac-
ITOJIOXKHUTC Bbl6paHHBIe 3JICMCHTEI B nopﬂzu(e YCI/IJICHI/ISI OCHOBHBIX CBOMCTB HX OKCHOOB. B
OTBETE 3allMIINTE HOMEpa BLI6paHHBIX 3JIEMEHTOB B Hy>I<HOI7I IIOCJIEJOBATCIIBHOCTH.

OtBerT:

[T 1]

6. 113 yucia YKa3aHHBIX B pAAYy 3JICMCHTOB BBI6epI/ITC ABa 3JICMCHTA, KOTOPBIC B CJIOKHBIX

BCHICCTBAX ITPOABIIAIOT ITOCTOAHHYIO CTCIICHL OKUCIICHUA.
OTtBeT:

1]

/. BoiOepuTe 1Ba BEPHBIX YTBEPKICHUSA O XUMUYECKUX CBA3SIX.
1) B Mmonekyne amMuaka NpucyTCTBYET BOJIOPOIHAS CBSI3b.
2) B kpemuuu u okcuzae kpemaus (1V) mpucyTcTByeT oH U TOT K€ THII CBSI3U.

3) Oueprus ceszu C=C Oonbiie, uem 3Heprus cBsazu C-C.
4) KoBaneHTHasi HEMOJISIPHASI CBSI3b MPUCYTCTBYET TOJIBKO B IMIPOCTHIX BEIIECTBAX.
5) dmuna cBsa3u C-O MmeHbIne, yem amHa cBs3u C-S.

Otser:

[T ]

8. 13 mpeaioskeHHOTO TIEpeYHs BRIOCPUTE 1BA COSAMHEHUS, B KOTOPBIX MPUCYTCTBYET
CBA3b, O6pa3OBaHHaH 10 JOHOPHO-AKIOCIITOPHOMY MCXAHU3MY.

1) CHsCOONH,

2) FeS;

3) Nag[Zn(OH)4]

4) Ca(Hg PO4)2

5) NH, CH, COOCH3

OtBeT:

[T ]

9. U3 nmpeniokeHHOTO0 MepeyHs BEIOEPHUTE JIBA COSTUHEHHUS, B KOTOPBIX €CTh KaK KOBa-
JICHTHBIE CBSI3M, TaK U HOHHBIC CBS3U.

1) mepokcu Bogopoia

2) cepHas KUCI0Ta

3) HUTpaT HATpUs

4) 6poMuJT aMMOHUS

5) kapOopyH

OTtBeT:

[T ]

10. Cpenu npemioxeHHBIX (OPMYJIT BEIIECTB BHIOEPUTE:
A) xucnyro conb b)) amdortepHsbiit okcu  B) 1ByXOCHOBHYIO KHCIIOTY

1) NH,4 CI

2) NaH2P04

3) CaH,

4) Al(OH)3

5) HCIO,

6) CuSO,4 x SH,0

7) CrOs;

8) ZnO

9) H,Se



3anumuTe B TaOJUIy HOMEpa BEIIECTB.
OrtBerT:

A|b|B

11. Cpenu npenyiokeHHbIX (OPMYJT BEIIECTB BHIOEPUTE:
A) ocHOBHBIN Okcua  b) amdorepHbIit okcun  B) KHCIOTHBIN THAPOKCHT
DH,S
2) KO3
3) Cr(OH);
4) CuSOq
5) [Ag(NHs),;]JOH
6) H.SO,
7) CrO
8) FG(OH);;
9) MnO;
3anumuTe B TaOIUIy HOMEpa BELIECTB.
Orger:

A|b|B

12. YcTaHOBUTE COOTBETCTBHE MEXKTy (OPMYIION BEIIECTBA U PEarcHTaMu, C KaXKIbIM U3
KOTOPBIX 3TO BEIIECTBO MOXKET B3aUMOJICHCTBOBATD: K KaXX0U MO3UIMU, 0003HaYECHHON
OyKBOH, MOJOEPUTE COOTBETCTBYIONIYIO MO3UIINIO, 0003HAYCHHYIO ITUDPOH.

A) Br, 1) H2804, 02, H>
B) SO, 2) SiO,, NaOH, K,0
B) HF 3) NaOH, KI, Fe
F) CU2O 4) sz KOH, H2804
5) Na; SO3 (p-p), Ca(OH),, KMnO,
Otser:
A|B|B|T

13. YcraHoBUTE COOTBETCTBHE MEXKTy (POPMYJION BEIIECTBA U PEAareHTaMu, C KaXIbIM U3
KOTOPBIX 3TO BEIIECTBO MOXKET B3aUMOJICHCTBOBATh: K KaXKJI0M MO3UIIMU, 0003HAUYCHHOM
OYKBOH, TOJOEPUTE COOTBETCTBYIOIIYIO TO3UIINIO, 0003HAYCHHYIO ITU(POH.

A) Li 1) 0, K50, CO
B) Al;Os 2) Mg, NaOH, Pb(NO3),
B) FeO 3) HCI, KOH, CaCOs
F) ZnSO4 (p-p) 4) H20, Nz, CH3OH
5) HCI, Al, O,
OrtBer:
A|B|B|T

14. YcraHoBUTE COOTBETCTBHE MEXy (POPMYJIIO BellleCTBa U peareHTaMu, C KaXIbIM U3
KOTOPBIX 3TO BEIIECTBO MOXKET B3aUMOJICHCTBOBATD: K KaXK0U MO3UITNU, 0003HAYEHHON
OyKBOM, MOAOEPUTE COOTBETCTBYIONIYIO MO3UIINIO, 0003HAYECHHYIO ITU(POH.

A) Ba 1) HCI, Oz, HNO3

b) SO3 2) Al, Cl,, CuSO,



B) ZnS 3) CHa, O,, FeCls
F) NaOH 4) H20, MgCI28|02
5)NaOH, H,0, H,S

OrtBerT:

A|b|B|T

15. YcTaHOBUTE COOTBETCTBHE MEXY BEIIIECTBOM U PEareHTaMu, C KaKJIbIM U3 KOTOPBIX
ATO BELIECTBO MOXKET B3aMMO/ICHICTBOBATh: K KaXXI0M MO3UIIMU, 0003HAYEHHOUN OYKBOH,
noAOEpUTE COOTBETCTBYIOIIYIO MO3UIINIO, 0003HAYEHHYIO IIUBPOI.

A) rugpokapOOHAT aMMOHHUS 1) HuTpat nutus, XJopug oapus, eAKOe Kaiu

b) dTopun ammonus 2) eIKui HaTp, BOJIa, aproH

B) ammuak 3) cepHasi KACIIOTa, €K1l HATP, aMMHUAK

I') unnk 4) constHasi KMCIIOTA, MJIABUKOBAs KUCJIOTA, KUC-
Jopoa

5) consiHast KUCIIOTa, MeJTb, TUAPOKCH Oapus
OrtBerT:

A|b|B|T

16. Cpenu npejiosKeHHbIX (OPMYIT BEIIECTB BIOEpUTE:
A) TPEXOCHOBHYIO KUCTIOTY, b) 01HOOCHOBHYIO KUCH0TY, B) amdoTepHbIi THIPOKCHU]I.
1) H3PO,
2) Ba(OH),
3) H,SO3
4) PO(OH);
5) kBapi
6) BE(OH)Z
7) H, SeO;
8) SO(OH);
9) H; PO;
3anumuTe HOMepa BEIIECTB B TAOHILY.
Orger:

A|b|B

17. 3amana cienyrorias cxeMa IMpeBpalieHUui BEIIeCTB:
Y

Fe - X— Fe(OH), — Fe(OH);
Onpenenure, KaKue U3 yKa3aHHbBIX BEILECTB SIBISIOTCA BelecTBaMu X 1 Y.
1) FeS
2) H.0
3) FeC|2
4) KMnQy, H*
5) H,0,

Ortser:




18. YcTaHOBUTE COOTBETCTBHE MEXKTy PEarupYIOIIMMH BEIIECTBAMU U MTPOTYKTAMH UX
B3aUMOJICUCTBUS: K KOKIOU MO3UIIUH, 0003HAUEHHON OYKBOM, MOJI0EPUTE COOTBETCTBYIO-
Y10 MO3UITNI0, 0003HAYCHHYIO (P POH.

A) N0, + H,0 — 1) NaOH
B) NaH + H,0 — 2) NaOH + O,
B) KOH + CO; (5, — 3) HCO:K
F) KHCO; + KOH — 4) K,COs;+ H,0O
5) NaOH + H,
Ortser:
A|b|B|T

19. U3 npenyioKeHHOT0 MepedHs BEIOEPUTE J1Ba BEIIECTBA, IS KOTOPBIX XapaKTepHa MEeX-
KJIACCOBAasi U30MEPHUSL.

1) 6ytan

2) yKCcycHasi KHCIIOTa

3) rauInuH

4) aneTuiacH

5) MeTaHo
Otger:

[ 1]

20. 13 mpeasioxeHHOTO TIepedHs BRIOEpUTE BCE MPOIIECCHI, B X0J1€ KOTOPBIX 00paszyercs
OpraHUYECKOe BEIIIECTBO, COJIEpPKAIee POBHO OJIMH aTOM KHCIOPO/Ia.

1) neruapupoBaHue dTaHOIA

2) menoyHo# ruaponus 1,1-guxmnopnponaHa

3) nuposiu3 3TaHoara Gapus

4) OKHCIICHHE CTUPOJIa XOJIOAHBIM PACTBOPOM TEpPMaHTaHATA KaJIHS

5) rugpaTanys NeHTHHA-2

Otser:

21. 13 mpeayio:KEHHOTO TIEpeYHs BRIOEpUTE JBA BEIIECTBA, KOTOPHIC BCTYMAIOT B PEAKITHIO
cepeOpSHOTO

3epKana.

1) Lemmronosa

2) Pubo3a

3) Caxapo3sa

4) I'moko3a

5) ®pykro3a

OTtBeT:

[ 1]

22. VI3 ipeAsio:KEHHOTO TIepeuHs BRIOEpUTE JBA BEIECTBA, PACTBOPHI KOTOPHIX HMEIOT
HEUTPAIBHYIO WA MPAKTUYECKU HEUTPAIBHYIO CPENLY.

1) rroko3a

2) METHJIaMHUH

3) 2-aMHHOIIPONIaHOBasE KUCJIOTa

4) raviuHaT HaTpUs

5) IUdTUIAMUH



OTtBeT:

[T ]

23. I3 npeyioKeHHOT 0 MepeyuHs BEIOEPUTE BCE PEAKIIMH IPUCOCTUHEHUSI.
1) OpomMupoBaHue ITUKIIOTEKCaHa
2) ruaparanus OyTuHa-2
3) B3auMO/IeICTBHE aHUIMHA C OPOMHOM BO0M
4) B3auMOJICHCTBUE CTUPOJIa C OPOMHOMN BOJOM
5) aerunmparanus 3TaHOJIA
Ortger:
24. YcTaHOBHUTE COOTBETCTBHUE MEXKAY CXEMOM peaklMy U BEUIECTBOM X, MPUHUMAIOIIEM B
HEM y4yacTue: K KaxJA0u MO3UINU, 0003HaYe€HHON OYKBOM, MOJ0EpUTE COOTBETCTBYIOULYIO
MTO3UIINIO, 0003HAYEHHYTO ITU(POI.

CXEMA PEAKIIMU BEHIECTBO X
A) CHyCHCICH,CI + X — CH3CH= CH, 1) Mg
B) CHsCH,CH,Cl + X — CH3CH=CH, 2) NaOH (crmupr.)
B) CH;Cl + X + CH3Cl — CH3CHj3 3) NaOH(BOI[H.)
T') CHs CHCICH,Cl + X — CHsC=CH 4) Cu(OH),
5) Na
6) Cu
Ortser:
A|B|B|T

25. U3 ipeasioKEeHHOTO TIEpEeUHs B3aUMO/ICHCTBHM BBIOEPUTE BCE TaKKE, B pe3yiIbTaTe KO-
TOPBIX BO3MOXKHO 00pa30BaHNE MypPaBbUHOM KUCIOTHI.
1) CH3s0H + CuO
2) CO + H0
3) HCOONa + HCI
4) HCOOCH3; + KOH
5) HCHO + [Ag(NHz3),]JOH
6) CéHs OC(O)H + H,O(H")
Otser:
26. 13 mpeayioxeHHOTO TIepedHs BRIOEpUTE BCE PEAKIINH, KOTOPBIE MPOTEKAIOT MPU 0OBIY-
HBIX YCIIOBHSIX.
1) Al + H,SO, (5% - He1ii p-p)
2) Zn + HySO4 (5% - Hblit p-p)
3) Fe + H,SO4 (5% - oIt p-p)
4) Cu + H; SO4 (5% - =it p-p)
5) Cu + CH; COOH (10% - ublit p-p)
Otger:
2. VI3 mpeasioxKEHHOTO TIEPEeUHs] BHEIITHUX BO3ACHCTBUI BEIOEpUTE BCE BO3JAEHCTBHUS, KO-
TOPBIC YBEIMUYUBAIOT CKOPOCTh PEAKITNH, MPOTEKAIOIIEH COTJIaCHO HOHHOMY YPaBHEHHUIO:
ZnO + 2H"=2Zn*" + H,0
1) uamenpueHne okcuaa MMHKA
2) MOBBIIIICHUE TEMITEPATYPhI
3) mobaBieHHEe METAJUIMYECKOTO IIMHKA




4) pa3baBiieHHE PEAKIIMOHHOW CMEeCH BOJION
5) HOBBITIICHHE KOHIICHTPAITMH HOHOB ITMHKA

Otser:
28. YCcTaHOBUTE COOTBETCTBHE MEXKAY (DOPMYJION COJM M MPOTYKTAMH JIEKTPOJIU3a BOTHO-
ro pacTBopa
ATOU COJIM, KOTOPBIC BBIICTWINCH Ha MHEPTHBIX JIEKTPOAaX: K KOKI0H mo3uiuu, 0003Ha-
YeHHOU OYKBOM, TOAOEPUTE COOTBETCTBYIOIIYIO IMO3HUITHIO, 0003HAYCHHYIO (P POH.

A) CuBr; 1) Bomopoa, KUCIOPOT
b) NaF 2) MeTa, KUCIOPOJ
B) K)S 3) BOJIOpOI, TaJIOTCH

4) MeTtaJl, rajJoreH

5) Bozopo, cepa

6) Metai, cepa
Orger:

A|b|B

29. YCTaHOBUTE COOTBETCTBHE MEXKTY METAIIOM M CIIOCOOOM €T0 AIEKTPOIUTHIECKOTO
MOJIYYEHHS: K COOTBETCTBYIOIICH MO3UIIUK, 0003HAYCHHOM OYKBOM, TOAO0CPUTE COOTBET-
CTBYIOIIYIO MO3UIIHNI0, 0003HAYEHHYIO LIUGBPOI.

METAJUI CITIOCOB ITOJIVYHEHHM A
A) Ag 1) anekTpoau3 pacTBopa cojien
b) Al 2) 3JIEKTPOJIN3 pacIuiaBa XJIopua
B) Ba 3) BEKTpOIU3 paciiaBa OKCHU/Ia

4) 57eKTpOJIN3 pacilyiaBa KpUOJIUTa
5) aJIeKTpOU3 paciuiaBa OKCHa B PacilylaBe KPUOJIUTA
6) PIEKTPOIU3 pacliiaBa HUTpaATa

OtBer:

A|b|B

30. Jlns BemiecTB, MPUBEICHHBIX B TIEPEUHE, OTIPENICTUTE XapaKTep CPebl UX BOAHBIX pac-
TBOPOB, UMEIOIIUX OJMHAKOBYIO KOHIICHTPAIUIO (MOJIb/JT)
1) notoBOIOPOIHASL KUCIIOTA
2) XJ0puJ aMMOHUS
3) ammuak
4) nepxJiopat 6apust
3anumuTe HOMepa BEIIECTB B MOPSAKE Bo3pacTaHusi pH uX BOJHBIX pacTBOPOB.

Ortser:

L 1=] [=] =] ]

31. Jlns BemiecTB, MPUBEICHHBIX B TIEPEUHE, OTIPENICTUTE XapaKTep CPeIbl UX BOAHBIX pac-
TBOPOB, UMEIOIIUX OJMHAKOBYIO KOHIICHTPAIUIO (MOJIB/J).
1) ramenast u3BeCTh
2) KanueBas CeIUTpa
3) ruapokcua xpoma (V1)
4) nuieBas cona
3anummTe HoMepa BEIIECTB B MOPSAKE yMEHbIIeHUsT pH 1X BOJHBIX pacTBOPOB.

Ortser:




32. B peakTop mOCTOSSHHOTO 00heMa TOMECTIIIH MPOTIEH ¥ BOJOPOI. B pesynpTaTe mpoTe-
KaHMsI 00paTUMOM XUMHYECKOUN peakIuu

CsHs (1) + Ha (1) <> C3Hsg(T)
B CUCTEME YCTAaHOBWJIOCHh XMMUYECKOE paBHOBecHe. MIcxolHast KOHIIEHTpAIKs BOJAOPOIa
2,5 Mo/, paBHOBECHBIE KOHIIEHTPALIMK MIPOIIEHa U BOJIOPOAa COOTBETCTBEHHO 1,1
Mouib/1 1 1,8 Monb/n. Onipefenure paBHOBECHYIO KOHIEHTpaIuio rponaHa (X) u ucxo-
HYI0 KoHIIeHTpaIuio mporeHa (Y).
Bri6epute u3 crivcka HoMepa MpaBUIIbHBIX OTBETOB:
1) 0,4 moup/n
2) 0,7 monb/n
3) 1,1 moub/ 11
4) 1,8 monnw/ 1
5) 2,5 monb /1
6) 2,9 Mmonb/ 11

OrtBer:

XY

33. B peaktop a1 CHHTE3a METaHOJIa TOCTOSIHHOTO 00beMa MOMECTUIIN YrapHbIi ra3 U BO-
nopoJi. B pesynbrare nporekanusi 0OpaTUMON XUMUYECKOU peakiuu

CO(r) +2 Ha(r) «» CH30H(T)

B CUCTEME YCTaHOBUJIOCh XUMHUECKOE paBHOBecue. MI3BECTHO, YTO UCXO/IHASI KOHIIEHTpa-
1M yrapHoro rasza 2,0 MoJib/J1, paBHOBECHbBIE KOHIIEHTPAIIMK BOJOPOIa U METaHOJIa COOT-
BETCTBEHHO 1,2 mouib/i u 0,4 mosb/n. Onpenennte paBHOBECHYIO KOHLIEHTPAIUIO yTapHOTO
raza (X) v UCXOJIHYIO KOHIIeHTpaIuio Bogopoa (Y).

BriOepute u3 cricka HoMepa MpaBUIbHBIX OTBETOB:

1) 1,0 Mmonb/n

2) 1,2 monw/n

3) 1,4 Mmonb/ 1

4) 1,64 momnb/ 1

5) 2,0 monb /1

6) 2,2 MoJb/ 11

Ortser:

XY

34. YcTaHOBUTE COOTBETCTBUE MEX Y (hOpPMYJIaMHU BEIIECTB U PEareHTOM, C TIOMOIIBIO KO-
TOPOT'O MOYKHO MX Pa3IMYUTh: K KaXKIO0W MO3UIINH, 0003HAYEeHHOUW OYyKBOIA, mogdepuTe co-
OTBETCTBYIOIIYIO MO3UIINIO, 0003HAUYCHHYIO ITU(DPOH.

A) H,O u NaOH 1) KOH
b) sTanoun u rnuuepux 2) CO,
B) ZnCl, u MgCl, 3) H,SO,
F) KNO3zu B&(NOg)g 4) CU(OH)Z
5) nakmyc
Ortser:




35. YcTaHOBHTE COOTBETCTBHE MEX/Y pPEarupyronMMH BEIIECTBAMHU M [BETOM OCaJIKa, 00-
Pa3yIoIIErocs Mpy UX B3aUMOJICHCTBUM: K KaXI0H MO3UINHU, 0003HAUECHHOH OYKBOH, O-
OepuTe COOTBETCTBYIOILYIO MO3UIINIO, 0003HAUCHHYIO [TU(PPOH.

A) dbeHos u 6pomHas Bojia 1) sxenThIit
b) xnopun xenesa (l111) u ammuax (p-p) 2) Oenblit
B) atunen u KMnOy (0 °C, BoaH. p-p) 3) Oypsiii
I') autpat mequ (Il) u rugpoxenn kanus 4) rony0oii
5) cepo-3eneHbli
Otser:
A|b|B|T

36. YcTaHOBUTE COOTBETCTBUE MEXK/IY BEUIECTBOM U O0JACTHIO €T0 MPAKTUYECKOTO IIpUMe-
HEHUS: K K&KI0M MO3UIMH, 0003HAYCHHON OYKBOM, TOJ0EPUTE COOTBETCTBYIOIIYIO MTO3H-
1110, 0003HAYEHHYIO HU(POH.

A) yKcycHasi KUCIoTa 1) TormBo
b) sTunenrnukois 2) NpUroTOBJIEHUE aHTU(PpU3a
B) auerunen 3) KOHCEpBAHT B MMUILEBON MPOMBILIIIEHHOCTH
4) ra3zoBas cBapKa METAJJIOB
Ortser:
A|b|B

37. UtoOs1 pactBopuTh S0 T conu, He0Oxoaumo 180 mut Boasl. Berancnute, kakoit 00bem
BOJIbI (B MJT) MOTpeOyeTCs JIJIsl IPUTOTOBICHUS 552 T HACHIIIEHHOTO MPH ITUX YK€ YCIOBUIX
pacTBopa. B oTBeTe 3anuIImMTe 11€J10€ YKCIIO.

Ortger:
38. K 5%-nomy pactBopy conu npuiuin 30 Mt BOJbI ¥ TOTy4unin 2%-Helil pacTBOp. BhI-
YHUCJIMTE, MAcCy COJIM B IpaMMax, COAEPKaIyIOCs B UCXOIHOM pacTBope. B oTBeTe Hanu-
LIUTE LEJIOE YHCIIO.

Otger:
39. B pesynbTare peakiiuu, TepMOXUMHUYECKOE YPaBHEHUE KOTOPOU:
4Fe(TB,) + 30, ) = 2Fe,0 3(t8B.) + 1646 KI[)K
BbIZIeUI0Ch 329,2 k/[x TermnoTel. Berauciaure maccy (B rpaMmax) mpopearupoBaBIIEro
xkene3a. OTBET 3alUIINATE C TOYHOCTBIO JI0 IECSTHIX.

Otser:
OtBetoM K 3amganusM 40 — 45 sBisieTcs MOJHOE U MTOAPOOHOE pEellIeHHE.

JlaH cienyromui nepeyeHpb BEECTB:
azoTHas kuciota, rugpokcun meau (1), pocdop, Hoa0BOIOPOI, TUAPOKCU KaTTUsl, THIPO-
KapOoHaT Maruus. JJonycTuMo UCTOIb30BAHUE BOJIHBIX PACTBOPOB.
40. U3 npeiokeHHOro NnepeyHs BHIOEpUTE OCHOBAHUE U BEILIECTBO, KOTOPOE BCTYNAET C
HUM B OKHMCIIUTEJIbHO-BOCCTAHOBUTENBHYIO peakiuio. B xozae 310l peakuuu B nmpouecce
BOCCTAaHOBJIEHUS y4aCTBYET OJIMH 3JIEKTPOH (B MepecyeTe Ha OJIUH atoM okucautens). Co-
CTaBbTE JICKTPOHHBIN OanaHC, yKaXKUTE OKUCIUTENb U BOCCTAHOBUTEI.
41. V3 npensioKeHHOro MepeyHsl BEIIeCTB BEIOEPUTE BEIIECTBA, PEaKIUsi HOHHOTO 0OMEeHa
MEXy pacCTBOpaMH KOTOPBIX COMTPOBOXKIAETCA 00pa30BaHUEM HEPACTBOPUMOIL cou. 3a-




MUIIUTE MOJIEKYJISIPHOE, MTOJTHOE U COKpAIlEHHbIE HOHHOE YPABHEHUS PEAKIIUU C UCTIOJb-
30BaHNEM BBIOPAHHBIX BEIICCTB.
42. XnopaT Kajaus Harpeid B MPHUCYTCTBUM KaTaJM3aToOpa, P 3TOM BBIICIUJICS OECIBET-
HBIM Ta3. CxuranueM skenesa B arMocdepe 3Toro raza Obljia moyydyeHa skesie3Hasi OKaJiHa.
E€ pactBopuiu B u30bITKE COJITHOW KHCIOTHI. K mojiydeHHOMY IpH 3TOM pacTBopy jao0a-
BUJIM PacTBOP, COJAEPXKAIIUNA AUXpOMAT HATPHUS U CONSHYIO KucioTy. Hanummure ypaBHe-
HUSI YETHIPEX OMUCAHHBIX PEAKIIUH.
43. HanumuTe ypaBHEHHS PEAKIIUNA, C TIOMOIIBI0 KOTOPBIX MOKHO OCYIIECTBHUTH CIEAYIO-
K€ MPEBPALCHUS:
H20 CH3COOH, H*

ATWJIAT Kalisik — X1 — XJOop3TaH — Xz — JTWICHIJIMKOJb — X3
44, Mennsnii kymopoc (CuSQO4 + 5H,0) maccoit 12,5 r pacTBopuiau B BOJAE W MOJIYYHIIA
pacTBop ¢ MaccoBoi noieit conmu 20%. K stomy pactBopy no6aBuiu 5,6 T kenes3a u mocie
3aBepiieHus peakuuu eme 117 r 10%-noro pactBopa cynbduaa Hatpus. Onpeaenure Mac-
COBYIO JIOJIO CyJib(Pua HATPUS B KOHEUHOM PacTBOPE.
45. Tlpu cropanuu 17,5 r opraHUuYecKOro BEHIeCTBa MOTY4YMIH 28 1 (H.y.) YIJIEKUCIIOro Ta-
3a u 22,5 mu Boawl. [ImoTHOCTH mapoB 3TOro BemiecTBa (H.y.) coctaBuser 3,125 r/n. Usz-
BECTHO TaKXe, YTO JJAHHOE BEIIECTBO OBLIO MOJYYEHO B pe3yibTaTe JNerujapaTaiuu Tpe-
TUYHOTO CIIUPTA.
Ha ocHOBaHUUM JaHHBIX YCIIOBHS 33/1a4U:
1) mpousBeauTE BHIYUCIICHUS, HEOOXOAUMBIE JIJIsl YCTAHOBJICHUSI MOJICKYJISIPHON (POpMYJIBI
OpraHNYECKOro BEIIECTBA;
2) 3alUIINATE MOJICKYJISIPHYIO (hOPMYJIy OPTaHHYECKOTO BEIIECTBA;
3) cocTtaBbTe CTPYKTYpHYIO (hOpMYITy OPraHUYECKOr0 BEIIeCTBa, KOTOpask OJJHO3HAYHO OT-
paxkaeT MopsI0K CBSI3U aTOMOB B €70 MOJIEKYJIE;
4) HanUIIWTE YpaBHEHHUE PEAKIMHU MOJyYEHHUs TAHHOTO BEIIECTBA JEruapaTalueil cooT-
BETCTBYIOIIETO TPETUYHOTO CITUPTA.
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