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JlononuutensHast  o0mieoOpa3oBareibHasl MporpaMmMa IMOJATOTOBJIEHA B
COOTBETCTBUM C TpeboBaHusMU DenepaibHOr0 KOMIIOHEHTa TOCYJapCTBEHHBIX
CTaHJIapTOB OCHOBHOTO OOIIIETO U cpeiHero (ITOJTHOT0) 00IIero 00pa3oBaHusl, a TAKXKe
B COOTBETCTBUU C npoekTamu crienudukanuu EI'D no xumuu.

B mporpamme mpencraBiieHa mporpamMma Kypca OOIIei, HeOpraHu4ecKou u
OpraHMYecKO XHWMHM, COCTaBJICHHasi B COOTBETCTBUM C TpeOOBaHUSIMU
rocyJapCTBEHHOT0 00pa30BaTENIbHOTO CTaHAapTa U OXBAThIBAIOIIAs IIKOJIBHBIN KypC
XUMUU. B Hee BOILIM Takue pa3zenbl HIKOJILHOM porpaMmbl kKak "CTpoeHue atoma',
"Xumuueckas cBs3b", "CkopocTh Xxumuyeckux peakuuid", "TeruoBbie 3pQexTs”,
"HeoOpatumbie u oOpaTumble XuMmudyeckuil peakuuu", "Onextponus"”, "['unponus",
"XUMUYECKUE CBOMCTBA HEOPraHUYECKUX COoequHEHHU'", "OCHOBHBIE MOJIOKEHUS
oprannyeckonn xumuu', "Yrieromgoponasl", "Kucmopoacomepxkamme opraHuyeckKue
coenquHeHuA", "A30TcoAepxKalue OPraHUYECKUe COoeAUHEHMS', "AMHHOKHUCIOTHI',
"benku", "['ereponuknmnueckue coequnenus’. CoaepKuTcs nepedyeHb TpeOoBaHUM K
YPOBHIO MOJITOTOBKH BBIMTYCKHUKOB 00pa30BaTEIbHBIX OPraHU3alluid JIsl IPOBEICHUS
€IMHOT0 I'OCYTapCTBEHHOTO AK3aMEHa 110 XUMUMU.

[Iporpamma Bkitouaet B ce0s 30 3ansTuit o 2 yaca.

ITEPEYEHb TPEFOBAHMI K YPOBHIO ITOJITOTOBKHY CJIYIIATEJIEM OZ10

TpeboBanus K YPOBHIO TIOATOTOBKH IIKOJBHUKOB, OCBOEHHE KOTOPBIX
nposepsierca Ha EI'D:

1. 3HaTh M NIOHUMATH

e BaxHeillmme XUMUYECKUE MOHSTHUS: DJIEKTPOHHAas KOH(UTypalus aToOMOB,
XUMUYECKasi CBSI3b, DJIEKTPOOTPHUIIATEILHOCTh, BaJICHTHOCTb, CTEMEHb OKHCIICHHS,
KJIACChl HEOPTaHUYECKUX W OPraHUYECKUX COCIMHEHUM, TOMOJOTUYECKUU pHI,
GbyHKIIMOHATBHAS TPYIINA, U30MEPUSL.

* OCHOBHBIE 3aKOHBl XMMHU: 3aKOH COXPAHEHHUS MacCChl, CTEXHOMETPUUECKUE
COOTHOIIIEHHUS, TA30BbIC€ 3aKOHBI, Iepuoandeckuid 3axkoH J[. 1. Menaeneena.

* Baxkneliye BenecTBa 1 MaTepuasibl: METAJIBI M UX COCAUHEHUS, HEMETAaJIJIbI
U WX COCIMHCHHUS, METaH, JTWJICH, JUBHUHMII, MU30IMPEH, OCH30JI, 3TAHOJI, dTaHallb,
arneToH, (PeHo, YKCyCHasi KUCII0Ta, aHWJIMH, aMUHOKHCIIOTBI, )KUPbI, MbLJIA, OCIIKH.

2. YMeTh

e HazpBarp BemectBa 1o  "TpuBuampHOU" U "MexAyHApOIHON"
HOMEHKJIaTypaM.

* OMPECIISITh: BAJICHTHOCTh, CTETICHb OKUCJICHUSI XUMHUYECKUX DJIEMEHTOB, THUII
XUMHUYECKON CBSI3M B COCAMHEHUSAX, MNPUHAMJIC)KHOCTh BEIIECTB K Pa3IMYHBIM
KJaccaM.

» XapaKTepu30oBaTh: OCHOBHBIE KJIACChI HEOPTaHMYECKUX W OPraHUYECKHUX
COEJIMHEHUM, CTPOCHUE U XUMUYECKYIO CBSI3b B BEIIECTBAX.

* OOBSACHATH: 3aBUCHUMOCTh CBOMCTB BEIIECTB OT HUX COCTaBa W CTPOCHUS,
MIPUPOY XUMHUUYECKOM CBA3U.

 Pacrio3HaBaTh HEOPraHUYECKUE U OPraHUYECKUE BEIIECTBA.

3. Pemathb

* 33]1a4U: HA OTMpPEJEICHNE MacChl (00BheMa, KOJTUYECTBA BEIIECTBA) MPOAYKTOB
peaknuu, U30BITOK HEJOCTATOK MCXOAHBIX BEIIECTB, OMPEICICHUE MACCOBOUW JOJH



PacTBOPEHHOTO BEUIECTBA, HAXOXKACHUE MOJEKYJISIPHON (HOPMyIIbl HEOPTraHUUECKOTO
Y OPTaHUYECKOTO BEIIECTB.

4. Ucnoyib30BaHue NPHOOPETEHHBIX 3HAHUI B MOBCEIHEBHOM KU3HM.

* OOBACHITH XUMHUECKHE SIBJICHUS, IPOUCXOISAIINE B OBITY U B IPUPOJIC.

* ['paMOTHOE 3KOJOTUYECKOE MOBEAECHUE.

* OueHka BIMSHHUS XUMHUYECKOTO 3arpsi3HEHUS OKPYKAIOWIEH Cpenbl Ha
OpraHMU3M YEJIOBEKA U IPYTHUE KUBBIE OPraHU3MBI.

* Oe3omacHoe OOpallleHHe C TOPIOYKMMHM, B3PHIBOOMACHBIMU W TOKCUYHBIMU
BEILIECTBAMH.

* [IpuroroBineHne pacTBOPOB 3aJAHHON KOHLIEHTPALIUH.

OBIIAS XUMUA

OCHOBHBIE MMOHATHS U 3aKOHBI XUMUU. ATOMHO-MOJIEKYJISIPHOE y4eHUE. ATOMBI U
MOJIeKyJbl. OTHOCHUTENBHAS aTOMHasi mMacca. Moiap — mMepa KOJIMYECTBA BENIECTBA.
Xumunyeckuit anemeHt. [Ipoctoe BemiectBo. Amorponasie Moaudukanuu. CnoxHoe
BEIIIECTBO. SIBNIeHUs Pu3HUEeCcCKUe U XUMUYecKre. BaleHTHOCTh U CTENEHb OKUCIICHUSI.
Metamnel u HemeTammel. X monoxkenne B Tabaune 1. . Mennencena.

OCHOBHBIE 3aKOHBl XMMHH. 3aKOH COXPAHEHUS MAaCChl. 3aKOH IOCTOSIHCTBA
cocrtaBa. 3akoH ABOrajpo.

Crpoenune aroma. Xumuyeckasi cBsi3b. [leproinueckuii 3aK0OH U MEPUOJUYECKast
tabauna J[. 1. Menneneea. [TonsTre 00 371eMEeHTapHBIX YacTUIIaX (MPOTOH, HEUTPOH,
AEKTPOH). M30TOMHI.

CrpoeHre dJEKTPOHHBIX 00070YeK aToMoOB. IIoHSATHE O KBAaHTOBBIX YHCIIAX.
Atomubie opOutanmu. [IpuHIUOBI pacnpeneneHuss 3JIEKTPOHOB IO OpPOUTAIIAM
(mpunnmn [Maynu, npasuio I'yHaa). s-, p-, d- 31eMEHTHI.

Crpoenue mniepuoauueckod cuctemsl. llepwoabl, Trpynmnel, NOATPYHIBI.
3aBUCUMOCTh CBOMCTB JIEMEHTOB OT MOJIOKEHHUS B TA0JIUIIE.

XUMHUYECKasi CBS3b M €€ BHUIbl: HMOHHAs, KOBAJICHTHAs, METalllInyecKas,
BOJIOpoiHAsA. MexaHu3Mbl 00pa30BaHMs KOBAICHTHOM CBS3U. XapaKTEPUCTUKA CBS3U
(oHeprusi. anuHa, noJApHOCTH). [lepumoanueckue cBoiicTBa aTOMOB (MOTEHIUANT
MOHU3AIUH, CPOJICTBO K JICKTPOHY, FIEKTPOOTPUIIATEIHLHOCTB).

ArperatHble COCTOsSIHMSI BelIecTB. BemrecTBa amMopdHbIE UM KPUCTATUIMYECKHE.
PacTBopuMOCTh BemiecTB. 3aBUCUMOCTh PAaCTBOPHUMOCTH BEILIECTB OT U3 MPHUPOJBHI,
TeMIiepaTypsl U AaBiaeHus. TeroBbie ekt pu pacTBopeHuu. KoamdecTBeHHbIC
BBIPDOKCHUSI COCTaBa pacTBopa (maccoBasi J0Js, OOBEMHas JOJs, MOJSIpHas
KOHIICHTpaIusl). 3Ha4YeHUE pacTBOPOB B MEJUITMHE, OUOTIOTHUHU, XUMUHU, B OBITY.

Teopust 3JIEKTPOJUTUUECKON TUCCOUMAIMU. IIEKTPOIUTHI U HEIIEKTPOJIHTHI.
PactBoper anektponmtoB. Knaccudukamusi 3IEKTPOIUTOB TO Cuiie  (CUIBHBIE,
cnabwie). Crenenp auccouuanuu. CtyneHuyaras nuccouuarus. MoHHbIe ypaBHEHUS
peakiuii. I'maponus cosneit. OOpatumbii U HeoOpaTUMbIA Tuaponu3. [loHsiTHEe O
KHCJIOTHO-OCHOBHBIX MHJIMKATOPAX.

OCHOBHBIEC 3aKOHOMEPHOCTH MTPOTEKAHU XUMUYECKUX peakiuil. Knaccudukamms
peakIuii: CoeIMHEeHNE, 3aMEILICHHE, PA3JIOKEeHUsI, OOMEHa.

CKOpOCTh XHMHUYECKOM peakluh. 3aBUCUMOCTh CKOPOCTH OT Pa3IM4YHBIX
(dakTOpoB: mMpUPONA PEArHPYIONIMX BEIIECTB, KOHIIGHTpAIlMU, TEMIEeparTypa,



nasinenue. KoHcranta ckopoctu xumuueckon peakuuu. [IpaBuno Bant-T'odda.
TemnepaTtypHsblii KO3 dunueHT ckopocty, Katanus u kaTanuzaropsl.

TemoBbie 3pPEKTH XUMUYECKUX peaKLUUi. DK30- U IHAOTEPMUYECKUE PEAKIIH.
3akoH 'ecca u ero cineactBus. Temnora 00pa3oBaHUs XMMUUYECKOTO BEIIECTBA.

HeoOpaTtumble 1 00paTHMble XMMUYECKHE PEAKIIUUA. XUMUYECKOE PaBHOBECHE.
[Tpunnun Jle [larense.

OCHOBHBIE TIOJIO)KEHHSI DJIEKTPOHHOM TEOPUM OKHUCIEHUS — BOCCTAHOBIICHUS
(OKHCIEeHHE, BOCCTAaHOBJICHHE, OKHUCIHTENb, BOCCTAHOBHUTENb). BaxHeimme
OKHUCJIUTENN U BOCCTAaHOBUTENM. BinstHue cpenpl pactBopa Ha npoaykTel OBP.

OnexTpoiin3. DIEKTPOIU3 PACIUIABOB, PACTBOPOB C MHEPTHBIMU U PACTBOPUMBIMU
anexkTpoaamu. KatoiHast 1 aHOIHASI peaKLInH.

OCHOBHBIE KJIACChl HEOPTAaHUYECKHX COECOMHEHUM. OKCUABI, THIPOKCHIBI,
KHCJIOTHI, coni. Knaccudukanys, HOMEHKIIATypa, CIOCOOBI MOJIyYeHUs], (PU3nYecKue
U XUMHUYECKUE CBOMCTBA.

Komnnekcusle coenunenns. CTpoeHHE KOMIUIEKCHBIX coequHeHH. CrocoObl
HOJIy4CHHUS.

HEOPI'AHUYECKAS XUMMUSA

Hemerannsl. OOmias xapakTepucTiuka HemeTamioB. [lonoxeHnue B nepuoaudyeckon
CUCTEME.

Bomopon u ero wusoronel. Haxoxnenne B npupone. CrpoeHume aroma.
XapakTepHple cTeneHn OkucieHus. CoCTaB M CTPOEHHE MOJEKYJIBl BOAOPOAA.
®duznueckue u xumuueckue cpoiicta. OBP B xumun Bogopoaa. CiocoObl MogydeHUs
B IIPOMBIIIEHHOCTH U B JabopaTopuu. Boga. ®dusznueckue 1 XMuMUYECKUE CBOMCTBA
BoAkbl. [lepokcua Bogopoaa ero OKMCIUTEIbHO-BOCCTAHOBUTEIIBHBIE CBOKCTBA.

Hemeramnst VIl rpynmbel  rimaBHOW mnoarpynmnbel. OOmias XapaKTepUCTHKA.
I'anorensr. Crenenn okucieHus. ['anoreHoBogopoasl. XJop: CTPOEHHUE MOJIEKYJIBI,
XUMHUYECKHUE CBOMCTBA, CIIOCOOBI MOJYYEHUS B TIPOMBILUIEHHOCTH U B JJAOOPaTOPHH.
XII0pOBOIOPOZ, COJIAHAs KHUCIOTA, XJIOPUIABI HMX KHUCIOTHO-OCHOBHBIE CBOWCTBA.
KauecTBeHHas peakuus Ha xjopul-uoH. Kuciopoaconepxamue COeIMHEHU XJ10pa:
OKCHJbI, KHCIOTBI, COJIM. XJIOpHAs H3BECTh, OEPTOJIETOBA COJb CIOCOOBI HX
norydeHust u npumeHenue. CpaBHeHUE CBOUCTB (pTopa, OpoMa u Hoa co CBOMCTBAMH
XJIopa.

Hemeramnet VI rtpynmer rmmaBHOM moarpynmbl. OOmias XapaKTepUCTHKA.
Xanpkorensl. CteneHu okucieHus. KHCIopoa: cTpoeHuEe MOJIEKYJIbl, XUMUYECKHE
CBOMCTBA, CIOCOOBI OJYYEHHUSI B TPOMBILUIEHHOCTH U B JJab0paTopuu. AJIJIOTPONHbIE
MoauuKauuu Kuciopoaa. KHCIOpoj Kak OKUCIUTENb. OKCHUABI M TMEPOKCHIIBI.
CpaBHeHHe PU3NUECKUX U XMMUYECKUX CBOMCTB KMCJIOpOAa U 030Ha.

Cepa. CterneHu OKUCIICHUsI, CTPOCHHUE MOJIEKYJIbl, XUMHUYECKHUE CBOMCTBA, CTOCOOBI
MOJIYYEHHS] B MPOMBILIJIEHHOCTH W B JIa0OpAaTOpUH. AJUIOTPOMHbIE MOAUPUKALUN
cepel. CepoBOJOpOA, CEPOBOJAOPOAHAS KHCIOTA, Cyabhuasl. Kucmotaele wu
OKHCJIUTEIHHO-BOCCTAHOBUTENbHBIE CBOMCTBA CyIb(Pua0B. KauecTBeHHas peakiius Ha
cynbbua-uoH. Kucnoponcoaep:xaimme COCAMHEHUS CEPbI: OKCHUIBI, KUCIOTHL Mx
OKHCJIUTEIHHO-BOCCTAHOBUTENbHBIE CBOMCTBA. KauecTBeHHbIE peakiuu Ha CyIb(UT-
U CyJb(aT-HOHBI.



Hewmerannst V rpynmnsl riaaBHoi noarpynmnel. O0mas xapakrepuctuka. CreneHu
OKHCJIEHUS. A30T: CTPOEHHE MOJIEKYJIbl, XAMUYECKHE CBOWCTBA, CLIOCOOBI OTyUEHUS
B IPOMBILUIEHHOCTH U B JlabopaTopuu. Ammuak. ITomyuenue. CoctaB U cTpoeHue
Mosiekysbl. MoH ammonms. Conum  amMoHusA. PasnoxkeHue conell aMMOHMSL.
KauecTtBenHas peakuus Ha MOH aMMOHMs. Kuciopoacoaepsxaiuye COeTMHEHNs a30Ta:
OKCUJBI, KHCJIOTBL. OKHCIHMTEIBbHO-BOCCTAHOBUTEIIBHBIE CBOMCTBA HUTPHUTOB,
HUTPATOB. TepMHUECKOE pa3yIoKEHNE HUTPATOB. A30THBIE y100pEHUS.

dochop, cTpoeHune aroma. XapakTepHbIC CTENeHH OKucieHus. [lomyuenue
docdopa. Ammorponust. Dochun, dochunsl. [lomyuenne, cBoiictBa. Kuciopomanbie
coequHeHus Qocdopa: KUCIOThI, OKCHbI, conu. DochopHbie ynodbpeHus.

Hewmeramnsl |V rpynnsl rnmaBHo# noarpynnsl. OOmas xapakrepuctuka. CteneHu
OKUCJIEHHUS. YTIIEpOJ: CTPOEHUE MOJEKYJbl, XUMHUYECKHE CBOWCTBA, CIOCOOBI
noiaydeHus. Amnorponus yriepona. Kucinopogseie coequHeHns: OKCHIBI, YTOJIbHAs
KHCJIO0Ta, KapOoHaThl, ruipokapOoHaTsl. KauecTBeHHas peakius Ha KapOOHAT-HUOH.

Kpemuuii. Ctenenu okucieHus. XUMUYECKHE CBOWCTBA, CIOCOOBI MOJIyYEHHUS.
Cwmmnuael. Oxenp kpeMHus. Kpemuueble KuCioThl. CHIIMKATBl MX IOJIYYEHUE U
CBONCTBA.

Menuko-610a0rn4eckoe 3Ha4eHNe HEMETAIIJIOB IIaBHBIX MOATPYIII.

Mertamael. O6mmii 0630p. Haxoxxaenue B mpupojae. MeTamummdeckas CBS3b.
Pu3znyecKre 1 XUMUYECKHE CBOKCTBA MeTaJI0B. CIUIaBbl M X CBOMCTBA.

Meramnel rnmaBHbeIX noarpymnmn. Hartpuit, xamumii. Ilomydyenuwe. ®usmyeckue u
xuMuueckue cBouctsa. lllenoun, nx nosydenue u coiictBa. Conu HATpHsl. KaJwsl.
Kanuiinble ynoopenus.

Kanbruii, wmaramii. Ilonmyuenne. @usznueckne W XUMHUYECKHE CBOWCTBA.
Heramenas u raimienast u3Bectb. JKeCTKOCTh BOJIbI, CIIOCOOBI €€ YCTPaHCHMUSI.

Amomunnii. [lonyuenne. @u3ndecKkue 1 XUMUYECKAE CBOKMCTBA. AJIFOMOTEPMUSI.
AMDOTEpHOCTH aTIOMUHUS, €70 OKCHUJA U THAPOKCHUIA.

MerTasnisl TOOOUYHBIX TOATPYIIIL.

Mens. CrtpoeHue aroma. XapakTepHble CTENEHM OKHucIeHusA. OKCHUabI,
TUAPOKCHIBI, COJIH.

[Huuk. CrpoeHue aroma. XapakTepHble CTENEHU OKHCIeHUS. OKcuubl,
THJIPOKCHIBI, cOJTi. AMGPOTEpHOCTh ITMHKA. KOMIIEKChI [IMHKA.

XpoMm. Crpoenue aromMa. XapakKTepHbIE€ CTENEHU OKuciaeHus. OKCUpbI,
TUAPOKCUIBI, CONU. XpOMaThl, Iuxpomatsl; ux yyactue B OBP. Kuciotel xpoma.

Mapranen. CtpoeHue aroMa. XapakTEepHbIE CTENEHU OKUCIeHUs. OKCUIBI,
TUIPOKCUIBI, coNi. I3MeHeHne cTenenu okuciieHus mapradia B OBP B 3aBucumoctu
OT cpeapl pactBopa. [lepmanranar kanus. TepMUUECKOE pa3I0KEHHUE.

Kenezo. Crpoenne aroma. XapakTepHbIE CTENEHU OKUCICHUA. OKCHUIBI,
THIpOKCU b, conu. KauecTBeHHbIe peakiuy Ha noHsl xenesa (1) u (111).

Menuko-01oI0ruueckoe 3HAYeHHE METAUIOB MOOOYHBIX TMOATPYNNI W HX
COCIMHEHU.

OPTAHNYECKASA XUMUSA
TeopeTHdyeckne MOJIOKEHUS OPraHUYECKOW XHWMHUH. TeopHss XMMHUYECKOTO
CTpO€HHUs opraHudeckux coenuHeHnii A.M.bytiepoBa. M3omepus u ee Bubl
(cTpykTypHas, reoMmeTpuueckas, QyHKIMOHAIbHAS, ONITHYECKas!).



['omostorndeckue psiabl, FOMOJIOTMYECKas Pa3HOCTh COCTABA.

CtpoeHue atoma yriepoja, €ro BaJeHTHbIE COCTOSIHUS. DIEKTPOHHOE 00J1aKo
u opbutanb, ux ¢opmsel: S, pP. [loHaTHe 0 rUOpPUAM3ANMU ATOMHBIX OpOHUTAJCH.
[lonsitue o THOpUAM3aLMU aTOMHBIX OpOUTalel, BAJCHTHBIE COCTOSHUSI aToMa
yrnepopa (Sp, Sp?, sp®). Banenrnocts. IloHATHE NEPBUYHOrO, BTOPUYHOIO,
TPETUYHOTO U YETBEPTUYHOTO ATOMA YIJIEpoJd. DJIEKTPOHHOE W IMPOCTPAHCTBEHHOE
CTpOEHHE MOJIEKYJI Ha TpUMEpPE MeTaHa, TUIICHA, alleTHIIeHa U OeH30J1a. DIIeKTpOHHAas
NpUpOJa XHUMHYECKUX CBSA3€M B  MOJIEKYJIaX OpPraHUYECKUX COEIMHEHMIA.
Pa3HOBHIHOCTH XUMUYECKON CBSI3U: G- U M-CBsi3U. CBOMCTBA XMMHUUYECKUX CBSI3€H B
MOJIEKYJIaX OPTaHUYECKUX COEAUHEHHN: NOJISIPHOCTD, CONPSIKEHUE, AEIOKAIU3aIMs,
apoMaTUyHOCTh. [lOHATHE O B3aMMHOM BJIMSHUM aTOMOB Ha MpUMEPE TOIYOJIa,
dbeHona, xJIopyKkcycHor KucnoThl. CriocoOwl pa3peiBa cBszeil. [loHsTHE 0 CBOOOIHBIX
paaukanax. Knaccupukanuss opraHM4eCKUX COEAMHEHHM, OpPraHUYeCKHX pPEaKIUu.
OOmue mNpUHLMIBI HOMEHKJIATypbl OPraHWYECKUX COCAUHEHUN (TpUBHAJIbHAS,
panoHaibHasl, cuctemaTruueckas). OCHOBHbIE MPUHIUIBI TOCTPOCHUS HA3BaHUU B
CUCTEMaTUYECKON HOMEHKJIATYpe.

Knaccudukanuys XuMUYECKUX PEaKIuil B OpraHu4ecKoil XxuMun. MexaHu3Mbl
pEeaKIMii C y4aCTUEM OPTraHUYECKUX BEIECTB. KMCIOTHO-OCHOBHBIE U OKUCIIMTEIIBHO-
BOCCTAHOBUTEJIBHBIE CBOMCTBA OPraHUYECKUX COCINHEHUN.

OCHOBHBIE ~ KJIACCBI ~ OpPraHUYECKUX  COCOUHEHUN.  YTIEBOAOPOJBI.
Knaccudukanus yrieBoopoaos.

Ankanbl. [lpenenpHble yrieBomoponbl. ['omosormuecknii psi  AJIKaHOB.
3aKOHOMEPHOCTH HW3MEHEHUS! (PU3NYECKUX CBOWCTB B T'OMOJOTMYECKOM pSIy.
N3omepus u HOMeHKIaTypa ankaHoB. MetaH. Terpasapudyeckoe CTpOEHUE MOJIEKYJIBI,
sp3-rubpuausanus. [pupoausle ucTounuky. [lonydenne, GU3NUECKHE U XUMHYECKHE
CBONMCTBA alKaHOB. ['anoreHankanbl. MexaHu3M peakiuy 3aMeIICHUS.

Huknoankanbl. Ilonarue o nuknoankaHax. (OCOOGHHOCTH  CTPOCHHS
LUKJIONPOIIaHA ¥ IUKJIOT€KCaHa.

AJIKEHBI: 3JIEKTPOHHOE M TNPOCTPAHCTBEHHOE CTpOeHHE MOoJjekys, CrnocoOsbl
IIOJIyYE€HUS], CBOMCTBA, IPUMEHEHHE.

Anxaauensl. Krnaccudukanus. 3I€KTpPOHHOE U NMPOCTPAHCTBEHHOE CTPOCHHE
Mouieky, CriocoObl moy4eHusi, CBOMCTBa, IpuMeHeHue. Kayayku.

AJKUHBL. DJEKTPOHHOE M MPOCTPAHCTBEHHOE CTpoeHHe MoiieKyn, CrnocoObl
NOJIyYEHHUs, CBOMCTBA, MpuMeHeHue. Peakuusa Kydeposa.

ApomaTtuueckue yriaeBoAoponbl (apensl). 'omonoruueckuit psa OeHzona.
benzon. DneKTpoHHOE CTpOEHHE MOJEKYJIbl OeH3ona. PopMyna XUMHUYECKOTO
ctpoenusa Ilonmyuenue, ¢usmyeckue U XuMHUUYecKHe cBoilcTBa OeHzona. Tomyon.
B3anmHoe BiusHME aTOMOB B MoOJeKyse Toiiyosa. CTHpON Kak BaKHeHee
IPOU3BOIHOE OEH30JIA.

HedTs um ocHOBHBIE TpOAYKTHI ee mnepepabotku. [Ipupoanbie rassl U HX
HCIIONb30BaHue. KaMeHHBIN yrosb.

Cnuptel. @ynkunonanbHas rpynna. Knaccudukanus crnupTtoB. ATOMHOCTD
cnupToB. [lepBUYHbBIE, BTOPHYHBIE U TPETUYHBIE CIIUPTHL: PEIEIbHbIE, HENPEAEIbHBIC
M apOMAaTHYECKHE CHHUPTHI. [OMOJOTMYECKHA pAJ MPEAeNbHbIX OJHOATOMHBIX



cnuptoB. HoMeHkmarypa u wn3omepus. OTWiIOBbIE cnupT. CTpoeHUE MOJEKYIIbL,
CIOCOOBI MOJTYYEHUS, PU3NUECKHE U XMMHUECKHUE CBOICTBA 3TUIIOBOTO CIIUPTA.

MHoOroaromMHble CHUPTBL: ATWICHITIMKONb W TiuuepuH. HXx cTpoenwue,
IIOJIyYEHHE U CBOWCTBA.

®enon. CtpoeHune MoseKyibl. B3aumMHoe BiaMsiHHE aTOMOB B MOJIEKYyJ1e (heHoa.
[Tonyuenue, cBoiicTBa W mHpuMeHeHue ¢eHona. [loHsATHE O ABYX-M TPEXaTOMHBIX
dbeHonax.

Anpaeruapl U KeTOHBI — (YHKIIMOHAJIbHBIE M30Mepbl. ['oMonornueckuit psn
anpaerunoB. @OyHKIMOHAIBHAS TIpyNNa anbAeTHAOB, KETOHOB. HM3omepus wu
HOMEHKJIaTypa aJlbJETUA0B U KeTOHOB. DopmManpaerua v auneranpiaerua. CTpoeHue
MOJIEKYJI, mMoJiydeHue, (u3Mueckue ¢  XUMHUYECKHEe CBoMcTBa. Peakuuu
nonukoHaeHcauuu. [lonyuyenue ¢Qenon-popmManbIeruiHOW CMOJIbL. ALETOH —
npocTtenmmi keToH. [lomydenue u cBOKCTBa alleTOHA.

KapbOonoseie kuciorel. Knaccudukanus. IlpenenbHble, HenmpenenbHbIE U
apoMaTHYeCKhe KapOOHOBBIE KHCIIOTHI. ['omosornueckuii  psx  NpeneibHbIX
OJTHOOCHOBHBIX KapOOHOBBIX KHUCJIOT. MypaBbuHasi M YyKCyCHas KUCHOTHL. MXx
CTpOEHHE, NOJIy4YeHUe, PU3NUECKUE U XUMUYECKHe cBoicTBa. O01IMe IpeCcTaBIeHUs
o0 aHruapuaax ¥ XJOPAHTHIPHUIOB KapOOHOBBIX KucioT. HempenenabHble
OJIHOOCHOBHBIE KHUCIOTHI. IIpenenpHble IBYXOCHOBHBIE KHUCIIOTHI, apOMAaTHYECKHUE
KUCIOTHI. Bpicmne KkapOOHOBBIE KHUCIOTBI — MaJbMUTHHOBAas, CTEapUHOBAs,
OJICUHOBASI.

Odupsl. [Ipocteie u crnoxubie 3¢upsbl. [lonyuenue, pusnvyeckne 1 XUMHUYECKUE
cBoiictBa. Peaknuum osrepudukaunu. I'maponu3 cioxubix 3¢upos. Illenounoi
TUAPOIIN3.

Kupsl. [lonmyyenue u cBoiicTBa xKupoB. OMbUICHHE KUPOB. [ 'MaporeHn3anus
KHUPOB.

Baxueiimme opraHnyecKkue NpUupoIHbIE COCIUHEHHUS.

VYrneBonpl.  @yHKImoHanbHas — rpynmna.  Knaccudukanus — yriieBoJIOB.
[IpupoaHbIe HCTOYHUKH U CIIOCOOBI IOJyYEHUS YTIIEBOJIOB.

OcobenHoctu M30MepuH. XapaKTepHbIE peakluu, MOHOCAXapubl: TIIOKO3a,
dpykroza. Mx cTpoenne m xummueckuwe cBoiictBa. [{ucaxapunsl: anbda- u Oeta-
n3oMephl. BoccraHaBnuBarone 1 HEBOCCTaHABIMBAaroIMMe aucaxapuael. Caxaposa.
I'upponu3 caxapospl. [lomucaxapuapl: Kpaxmand W LEUII0N03a. DTepuduKanus
LEJUIIOJIOBBI.

A3zoTconepiaiue OpraHUYEeCKue COEMHEHNS. Hurpocoennnenns.
OyukuuoHanbHas rpynna. Hutpobenzon. [lonyuenue u cBoiicTBa. A30TcoiepKaliue
reTEPOLMKINYECKUE coenuHenus. Homenknarypa. IlupuauH, muppos, MMUAa3od,
MypUH.

Amunbl. ®DynkuuvonansHas rpynna. Krnaccudukanus. CtpoeHne MOJEKYIL.
Ilonyyenne wu cBoWcTBa aMHUHOB. KHCIIOTHO-OCHOBHBIE M OKHUCIIHTEIBHO-
BOCCTAHOBUTEIbHBIE CBOMCTBA aMUHOB. AHWIMH. CTpOEHUE MOJIEKYJIbI, TOJIyYEHHE U
cBoiicTBa. Peakius 3uHuHa.

AMHHOKHMCIIOTEL. ~ DyHKUMOHAIbHBIE  rpynnbl.  ['oMonormyeckuid  psig
aMUHOKHCIIOT. Anbda- u Oera- aMUHOKHUCIOTHL. [loHsATHE O OHWIONAPHOM HOHE,
nenTuaHo# cBs3u. OOpas3oBanue nentuaoB. [lomyueHue u cBOWCTBA aMHUHOKHCIIOT.



CrtpoeHue OTeNbHBIX MPEICTABUTEIEH aMUHOKUCIIOT: MIUIMHA, allaHiHa, IUCTENHA,
cepuHa, ITyTaMUHOBOM KUCIIOTHI, JIM3UHA, ()eHUITAIaHUHA.

benku — BBICOKOMOJIEKYJIIpHBIE IPUPOAHBIE cCOeTUHEHUSA. CTPOECHHE, CUHTES U
cBolicTBa OenkoB. [loHSATHE O MEPBUYHOM, BTOPUYHOM M TPETUYHOM CTPYKTypax
oenkoB. KauecTBeHHBIE peakiK Ha OEJIKU.

Bricokomonekynsipusie coequHeHusi (BMC). Ctpoenue. CuHTE3 MOJIMMEPOB,
[Inactmaccel. Dnactomepsl. BosokHa.

['eHeTHYECKUE CBSA3U MEXK]1y OCHOBHBIMU KJIACCAMU OPTAHUYECKUX BEIIECTB.

CTPYKTYPA U TEMbI IPAKTUYECKHNX 3AHSATUI

BEILIECTB B BOJIE.
Konuenrtpamuss  pacrtBopa.
DNEeKTPOIIUTHYECKAS
nuccorumanus. ['maponns

Ne ‘ Tema 3ansATHA Y4eOHble BOIIPOCHI
OBIIJAA XMUA

1. | OcHoBHBIE  3aKOHBl M | 3aKOH COXpPaHEHHUS MAacChl. 3aKOH IIOCTOSIHCTBA

MOHATHS XUMUU cocrtaBa. 3akoH ABoraapo. Moibs — Mmepa KoJIm4ecTBa
BemecTBa. lloHATHs: MossipHAas Macca, MOJSPHBIN
00BbEM, OTHOCUTEJIbHAS TIIOTHOCTh T'a30B.

2. | OcHOBHBIC kiacchl | OKcuabpl, OCHOBaHUsA, KUcCHOThl. Kiaccuduxanus.
HEOPraHUYECKUX Homenknatypa, CriocoObl mosydeHusl. XUMHYECKHE
COCINHEHN. CBOMCTBA.

3. | OcHOBHBIE kinaccel | Comu.  Kiaccudukanus. Homenknatypa, CrocoOsr
HEOPTraHUYECKUX nojaydyeHus. XUMHUYECKHE CBOMCTBA. | eHeTnueckas
COCIMHEHUM. CBA3b MEXKIY KJIaccaMu HEOPraHUYECKUX

COCIMHEHUM.

4. | Crpoenue atoma. | KBantoBble umncma. IlpuHOMOBI pacrpeneneHus
[leproguyecknii 3aKOH U | DJIEKTPOHOB IO opOuTaIsIM. DIIEKTPOHHBIE
NepUoJMYecKas  CUCTeMa | KOH(DUTypallud aTOMOB. DJIEMEHTApHBIE YaCTHUIIBI.
XUMHYECKUX DJIEMEHTOB. N30TOmBL.

5. | Ctpoenue MoJIeKyJ. | Tumbl XUMHUECKUX CBSA3EH: KOBaJeHTHAs (MOJISIpHAs,
Xumunyeckas CBA3b. | HEMOJISIPHAs ), HIOHHAsA, METAJUIMYECKasi, BOJOPOIHAS.
Kpucramnuueckune THnbl KPUCTAUIUYECKUX PELIETOK.

PELIETKH.

6. | OkuCIUTENbHO- IloHATHSA: OKHMCIUTENb, BOCCTAHOBUTEND; INPOLIECC
BOCCTAHOBUTEJIbHBIE OKHCJICHHsI, IIPOLIECC BOCCTAHOBIICHUS, BaxxHenine
peakiuu (OBP) OKUCIIUTENW,  BoccTaHoBuTend. Tumbl  OBP.

Cocrasnenue OBP u nog6op koddduiireHTos.

7. | Obmume  3akoHoMepHOcTH | OOpaTuMble U HeoOpaTuMmble peakiuu. CKOpOCTh
IMPOTEKAHUS  XMMHUYECKHUX | XUMHUYECKUX peakuuid. Karaim3 u Karamm3aTopsl.
pEaKiuu. [Tpunnun Jle Illatenbe. OCHOBHBIE MOHATHUA

TEPMOXUMHUH. DK30-3HIOTEPMHUUECKUE PEAKITUU.
8. | PactBoprl. PactBopumocTth | KomnuecTBeHHBIE BBIPOKEHHUS COCTaBa pacTBOpa

(MaccoBass nong, oOObeMHas JOJsA, MOJSpHAS
KOHIIEHTpAaIus).

Teopus AIEKTPOIIUTUYECKON JIUACCOLALINHY.
ONEeKTpOJIUTBl W HEdJEKTPOJUTBL.  PacTBOpHI

QJICKTPOJIUTOB. KJIaCCI/I(i)I/IKaI_II/ISI QJICKTPOJINTOB I10




cune (cuibHble, ciabbie). CTeneHb IUCCOIMALINH.
Crynenuaras jauccoumarusi. VoHHBIE ypaBHEHUS
peakuuii. [waponus  coneit.  OOpatumblii U
HeoOpaTUMbI TuApoau3. I[loHsATHE O KHUCIOTHO-
OCHOBHBIX MHJIMKATOPaX.

HEOPTAHUYECKASA XUMHKA

Hemetamibl. O6umit 0630p.
Bonopon, MIEPOKCUT
Bojiopoaa. l['amoren m mux
COEJIMHEHHS.

HemeTtaniebl. O6mmas XapaKkTepUCTUKA
HeMeTaIuIoB. [1on0XeHne B NEpuoAMYECKON CUCTEME.

Bopopon wu ero wusoronsl. Haxoxnenue B
npupose. CtpoeHue atoMa. XapakKTepHbIE CTEICHU
okucyieHus. CocTaB v CTPOEHUE MOJIEKYJIbI BOJIOPO/Ia.
dusznyeckue n xumuueckue cpoiictea. OBP B xumun
BoJ10pojia. CriocoObI MOyYeHUS B IPOMBIILICHHOCTH
U B naboparopuu. Boga. duzndeckue 1 XUMHYECKUE
ceorictea  Boabl. Ilepokcun  Bomopoma  ero
OKHCIIMTEILHO-BOCCTAHOBUTEIIBHEIC CBOMCTBA.

I"amoreHsl. Crenenu OKHCJICHMS.
I'anorenoBogoposibl. XJIOp: CTPOCHUE MOJIEKYJIBI,
XUMHUYECKHUE CBOMCTBA, CIOCOOBI TIOJy4YEHUS B
MIPOMBIILJICHHOCTH U B JJabopatopuu. XJI0pOBOAOPO,
COJISIHAsl KUCJIOTa, XJIOPUABI UX KUCIOTHO-OCHOBHBIC
cBolicTBa. KauecTBeHHass peakiusi Ha XJIOPUI-HOH.
Kucnopoaconepxaiiue coeuHEHUS XJIOpa: OKCUJIBI,
KHMCJIOTBI, COJIM. XJIOpHAsl U3BECTh, OCPTOIETOBA COJTh
CrIoCOOBI UX TOJIYUCHUS U IPUMEHEHHE.

10.

Kucnmopon, cepa wu wux
COEIMHEHHSI.

Kucnopoa: crpoeHue MOJIEKYJIbl, XUMHUYECKUE
CBOICTBA, CIIOCOOBI MOTYYEHUSI B MIPOMBIIUICHHOCTH
U B Jabopatopuu. AJUIOTPOTHBIE MOAU(PUKAIMH
kuciopona. Kucinopon kak OKHCIHUTENb. OKCHABI U
MEPOKCUJIBI.

Cepa. CTerneHn OKUCIEHNS, CTPOEHHUE MOJIEKYJIBI,
XUMHUYECKHUE CBOWCTBA, CIOCOOBI TOJy4YCHUS B
MPOMBIIIUIEHHOCTH U B JIA0OpAaTOpUH. AJUIOTPOIHBIE
Moudukanuu cepbl. CepoBOOPO/I, CEPOBOIOPOTHAS
KHUCIIOTa, Cylb(uabl. KUCIOTHbIE U OKUCIUTENBHO-
BOCCTAHOBUTEJIbHBIE CBOMCTBA Cynb(hUI0B.
KauecTBennas peakius Ha Cynbhua-uoH.
Kucnopoaconepxamye COEIUHEHUS CEPbl: OKCHUJBI,
KUCIOTBl. VX OKHCIUTEIbHO-BOCCTAHOBUTEILHBIE
cBoiicTBa. KauecTBeHHbIE peakiui Ha CyIbPUT- H
CyJb(haT-UOHBI.

11.

Azotr, dochop u HX
COCTUHEHMS.

A30T: CTPOEHHE  MOJIEKYJIbI, XUMHUYECKUE
CBOMCTBA, CIIOCOOBI MOJTYYEHHUSI B MPOMBILIIEHHOCTH
u B naboparopun. Ammuak. [lonyuenue. CocraB u
ctpoeHre MosiekyJibl. Mon ammonus. Coar aMMOHUSL.




Pasnosxenue conelt ammonust. KauecTBeHHAs peaKiust
HA  HOH aMMOHUHI. Kucnopoaconepxariue
COCTUHECHMSI a3orTa. OKuCIUTENHHO-
BOCCTaHOBUTEJIbHBIE CBOMCTBAa HUTPHUTOB, HUTPATOB.
TepMudeckoe pa3iokKeHHE HUTPATOB. AB3OTHEIC
ynoOpeHus.

®ocdop, crpoeHue aroma. XapaKTEepHbIE
creneHu  okucienus.  Ilomydenme  docdopa.
Amnorpormsi.  Dochun, dochuast. [lomydenwue,
cBoiictBa. Kucnopogusie coeaunenus ¢ocdopa:
KHUCJIOTBI, OKCUJIbI, coJiid. DochopHbIE yI0OpEHUSI.

12.

Yriaepon, KpeMHUHM U HX
COCIMHEHHSI.

VYriepoa: CTpOEHUE MOJIEKYJIbl, XUMUYECKHE
CBOMCTBA, CHOCOOBI  MOJYy4YEHHs.  AJJIOTPONHUS
yraepona. KucnoponHele coeauHEHMS: OKCHIBI,
yrojibHasg KHCIOTa, KapOOHaThl, THIPOKAPOOHATHI.
KauecTBeHHas peakuus Ha KapOOHAT-UOH.

Kpemunii. CreneHn OKHUCIEHHs. XUMHUYECKHE
CBOICTBa, criocoObl nomyuyeHus. Cunuuuasl. Okeun
kpeMHus. KpemnueBble KucnoTbl. CHIMKATBl HX
ITOJTYYEHHE U CBOMCTBA.

13.

Meramibl. S-, p-3JI€MEHTHI.

Harpnii, xamuii. Ilonyuenune. duznueckue u
XUMH4YECKHE cBoicTBa. lllenoun, ux mnonydeHue u
ceorictBa. Comm Harpus. Kanusa. KanuiiHble
ynoOpeHus.

Kanbruii, maraui. Ilonydyenune. ®dusndeckue u
XUMHYECKHE CBoWcTBAa. HerameHas wu rameHas
U3BeCTh. JKECTKOCTh BOJIbI, CIOCOOBI €€ yCTPAHEHUS.

Amomunuii.  I[lonyuenne.  ®@uszmyeckue U
XUMHYECKUE CBOWCTBA. AmroMoTEpMUSL.
AMGOTEpHOCT,  QJIIOMUHMS, €ro  OKCHUJa |
TUIPOKCUIA.

14,

MeTtaniasl d-371€MEHTOB.

Menb. Crpoenne atoma. XapakTepHBIE CTENEHU
okucineHust. OKCUIbI, THAPOKCHUBI, COJIH.

[unk. Ctpoenue atoma. XapakTE€pHbIE CTENIEHU
OKHUCJICHUS. Oxkcunpl, TUAPOKCHUBL, COJIH.
AMQOTEpHOCTH ITMHKA.

XpoM. CtpoeHue aroma. XapakTepHble CTENEHU
okucnenusi. OKCuabl, TUIPOKCUIIBI, COIMU. XPOMATHI,
nuxpoMartsl; ux yyactue B OBP. KucioTsl xpoMma.

Mapraneu. CrpoeHne artoma. XapaKTepHbIE
cTereHn OKuciieHus. OKCUJbI, TUIAPOKCUIBI, COJIH.
N3menenue crenenu okuciieHuss mapranua B8 OBP B
3aBUCHUMOCTH OT cpeapl pactBopa. Ilepmanranat
kayns. TepMuueckoe pasiioKeHue.




Kenezo. Ctpoenue aroma. XapaKTepHbIE
cTeneHu OkucieHus. OKCUIbI, TUIPOKCUABI, COJH.
KauecTtBennsie peakiuu Ha nonsl sxkene3a (1) u (111).
KomruiekcHble coeiuHeH s 0-3J1eMEHTOB.

OPT’TAHMYECKAS XUMHS

15.

Teopernueckue OCHOBBI
OpraHuYEeCKOMN XAMUH.
OcHoBHBIE MOJIOKEHHUS

OPraHUYECKON XUMUH.

[IpeameT OpraHMYEecKOM XUMHH. DIJIEKTPOHHOE
CTpO€HHE aroma yriepoaa. Teopuss cCTpoeHus
oprannyeckux coeauHenui A. M. bytieposa.
O0Opa3zoBaHMEe KOBAJICHTHOM XUMHUYECKOU CBS3U:
JUIMHA, B3HEPrus, MOJAPHOCTb, NPOCTPAHCTBEHHAS
HaIIPaBJIEHHOCTb. OcHOBHBIE ITOJIOKEHUS
OpraHU4EeCKON XUMUU.

16.

[IpenenbHbIE
YIJIEBOAOPOIBL.
LUKJIOAJIKaHBbI.

AJKaHFI,

Omnpenenenue Kiacca alkaHoB. ['oMmosioruueckuii psia
ankanoB. CTpoeHHE MOIEKyJ. Sp° - TuOpHAM3aLus
atromMa yriepona M3omepuss W HOMEHKIATypA.
CnocoObl  monyuenus. Ddusnueckue  CBOMCTBA
anKkaHoB.  XMMHYECKHME  CBOWCTBA:  T'OpPEHHE,
XJIOPUPOBAHHUE, HUTPOBAHUE, M30MEpHU3aLHUs.
[IpaBuio 3amenIeHus aTOMOB BOJIOPO/ia B MOJIEKYJIax
ankaHoB. [luknoankanbl. XapakTpHBIE PEAKKIINH,
CHOCOOBI MOTYYEHUS.

17.

YrneBonopoasl ¢ KpaTHBIMU
CBSI3AMU (ankeHsl,
aJKaJuEeHbI, aJIKUHBI).

[T OMOIIOTUYECKUI Pl aJKEHOB. Sp? - THOpHAM3ALUS
atroma yruepona. IIpocTtpaHcTBeHHOE CTpoeHUE
MOJIEKYJ, 6 U 7-cBsi3u. llomydenue, Qusnyeckue
CBOMCTBA. XMMUYECKHE CBOMCTBA AJIKEHOB: TOPEHUS,
IIPUCOEIUHECHNUN BOZ0OPOA, raJIOre€HOB,
raJIOTEHOBOJOPOJOB, OKHCIICHHUs, TOJUMEPU3ALINS,
ankunupoBanue. [ IpaBnna MapkoBHHKOBa 1 3ailieBa.
OCOOEHHOCTH  DJIEKTPOHHOTO  CTPOEHUs, T —TI
conpspkeHue. (CBOWCTBAa  CONPSKEHHBIX — JTMEHOB.
CrocoObl MONy4YeHUS] BAXKHEWILMX aJIKaJUEHOB —
MOHOMEPOB [UIsl TOJY4YEHHs KaydykoB. Kayuykwu.
Harypanpubiii kayuyyk. CHHTETHYECKHE Kay4yKH.
['oMosornueckuui psi aueTUICHA.

Sp - ruOpuauMsainus aToMa Yriepoja B aJIKMHAX.
[Tomyuenue, ¢uznyeckue CBOMCTBA.  XUMHUYECKHE
CBOMCTBA  QJIKHMHOB: TOpPEHUE, IPUCOCAUHEHUE
BOJIOPOJIa, TAJIOTEHOBOIOPONOB, peakuus Kydeposa,
ITOJIMMEPHU3ALIUSL.

18.

Apensl. ben3zon.

Obmast opmyna apeHoOB. DJIEKTPOHHOE CTPOCHUE
OenHzosia. DHeprus comnpsbkeHus. ['omonornyeckuii
psin, uzomepusi, Homenkinarypa. [lomydenue Oensona.
XUMHUYECKHE CBOMCTBA OEH30J1a: TMPUCOEAUHEHUS




BOZOpOJA U XJIOpa, HUTPOBAHME, AJTKUIMPOBAHHE.
[Ipumenenue 6eH3oua.

19.

["omomnoru OeHzora.
["amoreHONPOU3BOTHBIC
apOMaTHYECKHUX
YTJIEBOIOPOAOB

['omomorn OenH3ona. B3anMHOE BIHMSHHE aTOMOB B
MolleKyne Toiyosia. IlpaBuwma opueHTanuud B
O0eHzonpHOM siipe. OpTo-, MeTa- U mapa-u30Mepsl
JIByX3aMEIEHHBIX MIPOU3BOTHBIX Oensorna.
XuUMUYECKHe CBOMCTBA roMOJI0roB OeHzoina. CTupo
KaK BakKHEMWIee MPOM3BOAHOE OEH30Ja: MOJyYeHUE
U3 ATUIIOEH3011a, TOJIMMEPHU3ALIUSL.

OO1ue cBeieHns o HapTaauHe, aHTpalleHE.

20.

[Ipuponusie VICTOYHUKH
YTIIEBOJOPOMAOB.

[Ipuponuelii 1 nomyTHeIM HedTsHOW Ta3bl. Hedrs.
Bunet  Hedtu. Ileperonka Hedtn. KpekuHr
He(drenponykTtoB. Pedopmunr. KameHHbI yronb.
Kokcoxummnyeckoe pon3BOACTBO.

21,

Cruptsl. [IpocTbie 3¢uphI.

CtpoeHre MOJIEKYJT TMPEAeIbHBIX OJHOATOMHBIX
cnuptoB. Bomoponmnas cBsa3p.  Knaccuduxanus
(0THOATOMHBIE, MHOTOAaTOMHBIE; NIepBUYHBIE,
BTOPHUYHBIE), H30MEpPHsi, HOMEHKJIAaTypa CIHUPTOB.
CnocoObl  mosydeHnusi, (u3nyeckue  CBOWCTBA.
XUMHUUYECKHE CBOMCTBA IPEIEIBbHBIX OJHOATOMHBIX
CIIUPTOB: TOPEHHUE, B3aMMOJICHCTBHUE C IICITOYHBIMU
MeTaJlJIaMu, raJIOr€HOBOJIOPOAMU,
BHYTPHMOJICKYJISTHAS u MEXMOJICKYJIIpHAs
JETHApaTaIis, PpPeaKkiuu OKHUCICHHs. MeTaHoln u
ATAHOJI KaK BXKHEWINIME TPENeTbHbIC OJHOATOMHBIC
CIIUPTEHI.

MHOroaToOMHBIEC CIIUPTHI: ATUJICHTIINKOb, TJTUIEPHH,
cop6ut. CX0/CTBO U pa3nuire XMMHUYECKUX CBONCTB
OJIHOATOMHBIX M  MHOTOATOMHBIX  CIUPTOB.
PU3NOIOTHYECKOE AEHUCTBUE CIUPTOB HA OPraHU3M
yenoBeka. [[pumeHnenne ciniupToB U UX TIPOU3BOIHBIX
B MEIUIIHHE.

[Ipocteie a¢upel. O0mas dhopmyna. Ouznyeckue u
XuMHU4eckue cBoiicTBa. CriocoObl OTydCHHUSI.

22.

deHonbl.

Crpoenne Mmoliekyibl ¢eHona. B3zaumHoe BiusHHE
aTOMOB B MoJiekyJie (heHona. I 'uapokcuiibHas rpymnma
kak opueHTaHT | poma. CnocoObl MOTy4YEHHUS.
KyMonbHBIN  cOCOO  MOTyYEHUS. dusnyeckue
CBOMCTBa  (peHoIA. XHWMHUYECKUE  CBOMCTBA:
B3aMMOJICHCTBUE C HATPUEM, PACTBOPOM IIEIOYH,
OpoMHOI BOJIOM, OKHCIICHHUE, HUTPOBAHUE.
buonornueckas ponab  ¢enonoB. Ilpumenenue
(eHOJIOB M €ro MPOU3BOIHBIX.

23.

AJbaeruapl 1 KETOHEL.

AnpneruaHas  rpynma M €€ OCOOCHHOCTH.
['omMosornueckuii  psiji  anbJIerUJ0B M KETOHOB.




HomeHnknatypa u u3zomepus aiabJerujioB U KETOHOB.
dusznueckue cBoucTBa. I[lomyueHue, XUMHYECKHE
CBOMCTBA: TMIPUCOCIMHEHHUE BOJOPOJA, CIHUPTOB,
ruApocynb(GUTa HATPHUS;, PpPEaAKIUH OKHUCICHHUS,
MOJUMEPU3AIM U ToJIUMKOHAeHcauu. CXOJICTBO H
pa3auuue B CBOMCTBax aJbJCTHJAOB U KETOHOB.
Peakuus  cepebpsnoro  3epkana.  Ilomyuenue
aJbJECTUIOB U KETOHOB. [IprMeHeHne MypaBbUHOTO,
YKCYCHOTO aJbJEruJI0B, alleTOHA. buonornueckas
pOJIb aJIbJIETHUJIOB.

24,

KapOoHOBbBIE KHCIOTHI.

KapOokcunpHas  rpymnma, B3aMMHOE  BJIMSIHHUE
KapOOKCUJIBHOM  TPyHmbl ¥ YIJIEBOJOPOIAHOTO
ckenera. Knaccudukanuss kapOOHOBBIX KHUCIOT.
I'omonornueckuii psx OpEeAEIbHBIX OJHOOCHOBHBIX
kucioT. Homenknarypa  KapOOHOBBIX  KHCIIOT.
XUMHUUYECKHE CBOMCTBA MPEAECIBHBIX OJHOOCHOBHBIX
KapOOHOBBIX KHUCIIOT: B3aUMOJICUCTBUE C METaJUIaAMH,
OKCHUJAAMHU  METAJUIOB,  LIEJI0YaMH,  CIUPTaMH.
3aBUCUMOCTh CHJIBI KHUCJOTBI OT CTPOCHHUS €€
MOJIEKYJIBL.

[TonoxeHne CTPYKTYpHOU TEOPUHU O BO3MOMXKHOCTH
YCTAHOBJIEHHUSI CTPOEHUSI OPraHMYECKUX BELIECCTB
XUMUYECKUMU MeToAaMu (Ha MpUMEPE OKUCIICHHS
aJKCHOB PacTBOPOM IE€pMaHraHaTa Kajiusl B KHUCJIOU
cpene). AHTUIPUABI U XJIOPAHTUAPUIIBI KAPOOHOBBIX
KHUCJIOT.

HenpenenbHbie kapOOHOBBIE KUCTOTHI, UX CTPOCHUE U
CBOMCTBa. AKpUJIOBas U OJIEMHOBASI KUCIIOTHI.
Monounas KHCJIOTA: CTPOEHHUE, CBOMCTBA,
nosyuyeHue. llonarue o0 omnTHueckoill H3OMeEpHUH.
bensoitnas kuciora. OraneBbie KUCIOTHI.

25.

CrnosxHble d3pUPBHIL.

O6mass  dopmyma.  M3omepus:  CTpyKTypHas
HU30Mepus, MEKKJIACCOBASI. Homenknatypa.
dusnveckue CBOMCTBA. XUMHUYECKHE CBOMCTBA:
TUAPOSU3 TOJ JEWCTBUE BOJbI, B MPUCYTCTBUUU
mienound. O6pa3zoBanre aMuA0B KUcioT. [lomyueHnue
CIOXHBIX  d(pupoB. Peakmus  srepudukanmm.
IIpumeHenue.

26.

JKupsl. Mbuna.

Kupst  (tpurmuuepuasl). Kraccuduxamms xupoB
(TBepAble, CMEIIAHHBIE W  KUIKUE  KHUPBI).
Homenknatypa. XuMru4yecKkue CBOMCTBA: TUAPOJINA3 —
BOJIHBIH, KHUCJIOTHBIM, IICJIOYHOM; peakiuu
MIPUCOEAUHEHNS] BOJIOPOJA, TajoreHoB. Peakuun
OKHCIIEHHUSI W nojinMepu3aunu. OyHKIUU KUPOB B
opranu3zMe. Mbpula Kak HaTpUeBbI€ (KaJUEBBIE) COJIU




BBICIIINX Kap6OHOBLIX KHUCI0T. MexaHu3m MOIOIIECTO
ﬂCﬁCTBHH MBIJIA. I[lonsitue o IMOBCPXHOCTHO-
AKTHUBHBIX BCIICCTBAX. CuHTeTHYECKHUE MOIOIIUC
CpCaACTBA.

217,

YriaeBoapbl.

Knaccudukanuss  yriaeBogoB. Puboza 5
Ne30KcHpr003a  KaKk  MPEACTaBUTEIN  TIEHTO3.
['moxo3a. CTpoeHne MOJICKYIIbI: allberuaHas hopma,
UKJINYecKre GOPMBI KaK BHYTPEHHUE MOTyaIeTaH.
XHUMHYECKHE CBOMCTBA TIIOKO3bI: B3aUMOJICHUCTBUEC C
THJAPOKCUIOM MEIU MPHU OOBIYHBIX YCIOBUSX U MPHU
HarpeBaHWM, PEAKIUS  CepeOpSHOro  3epKaja.
CnuproBoe, MOJIOYHOKHCIIOE, MAaCJISTHOKHUCIIOE
OpOKEHUSI TIIFOKO3HI.

Jucaxapuael: MaibTo3a, caxaposa. Caxaposa:
CTPOCHHE MOJICKYJIbl, XHMHYECKHE CBOHCTBA —
oOpa3oBaHHe caxapaToB, TUAPOIIU3.

[Tonucaxapuasl: Kpaxmaj, Ieiunoiao3a. Kpaxman:
CTPOCHHE MOJICKYJbl, (PU3HYECKHE, XHUMHUYCCKHE
CBOWICTBA — peakmus C WOJAOM, THIPOJIHU3.
bronorndeckas poyib 1 IpUMEHEHNE B MEUITHE.

28.

AMUHBI.

Amunbl. Knaccudukamus amunoB. IlpenenbHbie
anudarudeckue amuHbl.  CTpoeHue, uU30OMepus,
HOMEHKJIATypa. AMUHBI KaK OpraHuYeCcKue
ocHOBaHUs. PU3NYECKHUE CBOMCTBA. XHMMHYECKHE
CBOMCTBAa aMMHOB: TOPEHUE, B3AUMOJCHUCTBUE C BOJOU
1 KHUCJIOTaMH.

29.

Amunokuciotsl. Ilenrunsl,
OCJIKH.

AMUHOKUCIIOTEI. CTpoeHHEe MOJIEKYJl aMHUHOKHCIIOT.
Onrtuueckass  U30MeEpHs. bunonspHelii  HOH.
XuUMUYeCKre CBONCTBA, 00YCIOBJICHHBIE COUYETAHUEM
KapOOKCWJILHOM W aMUHOTPYIIIHI. 0--AMUHOKHUCIIOTHI,
MX 3HAYEHHE B MIPUPOJIE U IPUMEHECHUE.

[Tentuasl u 6enku. Ctpoenue nentuaoB. CTpoeHue
MOJIEKYJI O€JIKOB: TIEpBUYHAsI, BTOPUYHAS, TPETUYHAS
U ueTBepTUYHas CTPYKTypbl. CBOHCTBa OENKOB:
IIBETHBIC PEAKIINH, THAPOJIN3, ICHATYpALIHS.

30.

CunreTHYeCcKHe
BBICOKOMOJIEKYJISIPHbBIE
BEIIECTBA M TMOJMMEPHBIC
MaTepualibl Ha UX OCHOBE

Knaccudukanus BMC. Jluneitnas, pa3BeTBICHHAS U
MIPOCTPAHCTBEHHAS CTPYKTypa MIOJIMMEPOB.
AMophHOE W KPHUCTAUIMYECKOE  COCTOSTHUE
MOJIUMEPOB. 3aBUCUMOCTh CBOMCTB MOJIMMEPOB OT UX
CTPOCHHSL.

CnocoObl MoJy4YeHus MOJIMMEPOB: MOJUMEpHU3alIUs,
COMNOJINMEPHU3ALINS, MOIUMEPU3ALUS C PACKPBITUEM
LMKJIa, TOJIMKOHICHCAIUS.

Knaccudukanusa mmactmace. TepmoruiactTuuHbie
MTOJTUMEPBI (MOAMATHIIEH, MOJIMIPOTIUJIEH,




IMOJIMBUHHUJIXJIOPU,
IHOJIMMCTHNIIM eTaKpI/IJIaT) .
IMOJIMMCPBI

BOJIOKHA.

OCHOBHBIE ®OPMYJIbI I PEHIEHUA
PACYETHBIX 3AJTAY

OrnpenensieMble BEJIMYUHBIL,
pa3sMEpHOCTh

dopmyna

MouisipHast KOHIIEHTpaIKs, MOJIb/J

n (gewecmea)

CM =

. V (pacmeopa)
MaccoBas 10151 paCTBOPEHHOTO BEIeCTBA X, w(X) = m(Bemectea X) 100
% ® m (pacTeopa)
O6bemHast 1ouust raza X, % 0= V)

VD + V) 4 -

MaccoBas noiis BemecTBa X B cMecH, % w(X) = m(X) .100

m(X) + m(Y) + -

3)- Ar(3

MaccoBast 1ons snemMeHTa O B COSAMHEHUU ©(3) = n)-Ar®) 40

X, %

Mr (Bemrectea)

Macca pactBopa, r

M(pacTtBopa) = M(X) + m
(pacTBOpHUTES)

Mm(pacTtBopa)=V(pactBopa) -
p(pacTBOpa)

KomuuecTBo BEIICCTBA, MOJIb

mX)

VT M

_ e
V= Vm
V= 22,4 1/MOJIb, TIPU H.Y.

[TnoTHOCTH Ta3a X o razy Y

Dy = 31y

[TnotHOCTH BemecTBa X, r/cM>, r/Mi

_m(X)
P=vm

Brixon npoaykra maccoBsiid, %

m(OpaKTH4iecKan)

= 100
m(TeopeTHYeCKas )

Cnoco0Obl BbIpa:keHNsi KOHLEHTPAallMU PACTBOPOB.

3agaua 1.

Kakyro maccy ¢ocdara kanus 1 BOJbl HaJ0 B3SITh AJisi pUroToBieHus 250 H

pactBopa ¢ MaccoBoit noneit KsPO4 8%7?

Maccogas noins KsPOs: o(K3POs) = m(KsPO4)/ m(pactBopa)

m(KsPOs) = 0,08-250 = 20 r

m(H,0) = m(pactBopa) - m(K3PO,) =250 — 20 =230 r.

MOJIUCTUPOII,
TepMmopeakTUBHBIE
(benondbopmanbaeruaHbIC
CuHTeTHuyecKre Kaydykd, HX croerupuyeckue
CBOICTBa U IPUMEHEHHE.

CrepeoperyisipHble Kayuyku. Pe3una.
CunTeTnyeckue
NOJIMAMUIHBIC, TOJUAKPUIOHUTPUIIbHBIE BOJIOKHA:
CTPOECHME, CBOMCTBA, IPUMEHEHUE.

[TonmuzupHsle,




3agaua 2.

CKOJBKO TpaMMOB BEILIECTBA CIEAYyET B3SATh 1Jid NpurotoieHus 2 1 0,6M
pactBopa KyCO3?

KosmmyectBo BemectBa K,CO3: n(K2CO3) =2:0,6 = 1,2 Motk

m(K2C03) = M(K2C03) : n(K2C03) = 138‘1,2 = 165,6 T.

3agauya 3.
B 300 mu pactBopa constHOM KucinoTel (p = 1,05 M) ¢ maccoBoitl noneit 10%
pacTBOpUIM xKene30 maccon 11,2 1.
BrrancnuTe MaccoByIO JI0JIIO XJIOPH/IA Kelie3a B MOJy4eHHOM pacTBOpeE.
YpaBHEHHUE peaknu:
Fe + 2HCI = FeCl; + Hy1
KosmdecTBa pearnpyroniux BEIIeCTB:
a) m(pactBopa) (HCI)=1,05-300=315r
m (HCl)=0,1-315=31,5r; n(HCI) = 31,5/36,5 = 0,86 mob
0) n (Fe) = 11,2/56 = 0,2 mob
[To ypaBHEHHIO peaKIuu
a) B u30biTke HCI B konmmuectre (0,86 — 0,2-2) = 0,46 MoJib
0) n(FeCly) =n (Fe) 0,2 monb; m(FeCly) =254
B) N(Hz) = n(Fe) = 0,2 mons; mM(Hz) = 0,4 1.
Pacuer maccooii gomu FeCly:
o (FeCly) = m(FeCl;)/m (pactopa)(FeCl,)
m (pactBopa)(FeCl;) = m(Fe) + m(pactsopa) (HCI) - m(Hy) = 11,2 + 315 —
0,4=3258r
o (FeCly) =25,4/325,8=0,0780 wim 7,8 %

OBPA3EIl TECTOB
1. Ompenenure, aTOMBI KaKUX M3 yYKa3aHHBIX B psaay anmementoB (1.F, 2.S, 3.1, 4.Na,

5.MQ) B OCHOBHOM COCTOSIHUM /10 3aBEPILICHUS BHEIIHETO SJIEKTPOHHOIO CIIOS
HEJOCTAET OAHOTO JIEKTPOHA.

2. U3 ykazanubpix xumuueckux annementoB (1.F, 2.5, 3.1, 4.Na, 5.MQ) Beibepute Tpu
3JIEMEHTA, KOTOPBIE HAXOAATCS B OJJHOM IEPHUOJE.

Pacnionoxure ux B MOPSAKE YCUICHHS UX AJIEKTPOOTPHULIATEIEHOCTH.
3. U3 uyucna snementoB (1.F, 2.5, 3.1, 4.Na, 5.Mg) BbiOepute nBa, KOTOphHIE B

COEJIMHEHUAX MOTYT MPOSBIATH CTENECHb OKCHIICHUSA 1.
4, VI3 mpensio)KeHHOTO TIepedHsl BBIOEPUTE JIBa BEIIECTBA, KOTOPHIE HWMEIOT
MOJIEKYJISIPHOE CTPOCHHUE.

1) KNO; 2) Si0; 3) CeH14 4) Na,0O 5) HBr

5. YcTaHoBHUTE COOTBETCTBUE MEXKIY (DOpPMYJIOi BEIIECTBA U TPYMIIOH OKCHIIOB.
®OPMVJIA BEILIECTBA ['PYIIIIA OKCHUAOB
A) NO, 1) okcug OCHOBHBIN
b) Cs,0 2) OKCHUJ KUCIIOTHBIN
B) N,O 3) oxcun ampOTEPHBIN

4) okcu HeCoIe00pa3y oIt



6. U3 mpemnokeHHOro MepeyHs BHIOEPUTE JIBa BEIIECTBA, C KAKIBIM U3 KOTOPBIX
B3aMMOJICHCTBYET cepa.

1) H, 2) Cl, 3) HCI 4) NaCl 5) BaSO4
7. Jlaubl nBe mpoOupku ¢ pactBopoM Opommma meau (I1). B mepByro mpoOupky
n00aBuIIM METaIT X, B PE3yJIbTaTe HaOII01aIu 00pa3oBaHre KpacHOBATOTO HaJIeTa Ha
€ro MoBepXxHOCTH. Bo BTOpyro mpoOupKy mo0aBuiu pacTBOp BemiectBa Y. B aroii
npoOHWpKe TMPOM30IIIA PEeaKIysi, KOTOPYI OIMCHIBACT COKPAIIEHHOE HWOHHOE
ypaBHEHUE

Cu** + S* = CuS

W3 mpensio)keHHOro TIepedHs BEIOepUTe BemecTBa X M Y, KOTOPhIE y4acTBOBAIU B
OTIMCAHHBIX PEAKITUSX.

1) ruapokapOOHAT KaJIbIIUs 2) cynbbua HATpUs 3) cepebpo

4) xene3o 9) CepoBOJOPOT 6) ruapocynbhum Kaus
8. YcranoBuTe COOTBETCTBUE MEX 1Y (DOPMYJIO BEIIECTBA U PEAr€HTOM, C KaXKbIM
U3 KOTOPBIX 3TO BELIECTBO MOXKET B3aUMOJICiCTBOBATh

®OPMVJIA BEII[ECTBA PEATEHTBI
A) CO, 1) C, Ca(OH),, Mg

b) Mg(HCO:s). 2) CuCl,, Na;COs, Fe(NOs),
B) Li 3) H,, Na,SO4, KOH

') Ba(OH); 4) N2, Cl,, H20

5) HClI, Ca(OH)z, Na,SiO;
9. YcraHoBUTE COOTBETCTBHE MEXKIY PEardpYIOUIMMH BEIIECTBAMHU M MPOAYKTAMH,
00pa3yroIKUMCS ITPH B3aUMOJICHCTBUU 3THX BEILECTB.

PEATMPYIOIIME BEIIIECTBA IMTPOAYKThI PEAKIIMIN
A) Clz u H,0O, 1) CU(NOg)z, NOz, H,O
b) Fe u HNOj3 (koI Temir.) 2) FeO, N, H,O
B) Cu_u HNO; (pas6.) 3) HCI, O;
I") Cu u HNOj3 (xoH11.) 4) Cl,07, H,
5) CU(NOg)z, NOz, Hzo
6) Cu(NO3),, NO, H,0

10. 3amana cien. cxeMa MpeBpalleHuil BeeCTB:
+0, +H,

nS — X—Y
Ornpenenute, Kakue U3 YKa3aHHBIX BEIIECTB SIBJISIIOTCS BelecTBaMu X U Y.
1) Zn 2) ZnO 3) ZnH; 4) Zn(OH); 5) ZnSO4

11. VYcraHoBuTe cOOTBETCTBHE MexAy GOpMYJION YIJIeBOAOpoJa U ero oouiei
(dbopMyI10ii €ro TOMOJIOTUYECKOTO PSIA.

OOPMVIIA YTJIEBOJOPOJIA OBILIAA ®OPMVIIA
A) CH3 — CgHa — CH(CHs), 1) CoHon
B) CH3 —CH=CH - CH2 — CH3 2) CnHZn -2
B) HC=C — (CH2)3 — CH3 3) CnHZn -6
4) ChHaon 42

12. Y3 npesioKeHHOro MepeyHs BHIOEPUTE B COCTUHEHUS, B MOJICKY/IaX KOTOPBIX
IPUCYTCTBYIOT aTOMBI YIJIEPOIA B SP>- THOPHAU3ALINH.
1) 6yTen-2 2) aTHIICH 3) mpomax 4) 6ytun-1 5) nuka00yTaH



13. 3 mpemioKeHHOro TepevHs BHIOCPUTE JIBA BEIIECTBA, C KaXIBIM U3 KOTOPBIX
B3aUMOJICHCTBYET TOIYOIL.
1) Boga  2) a30THas KHCIoTa  3) OpOMOBOAOPO
4) xmop  5) ruapokcua HaTpus (p-p)
14. V3 mpe/ioKeHHOTO TIepeuHs BHIOGPUTE [IBa BEIIECTBA, KAXKIOE M3 KOTOPBIX
B3aUMOJICCTBYET C YKCYCHOM KHCIIOTOM.
1) HCI 2) Cu(OH), 3) C,HsOH 4) CO 5) CeHs
15. Onpenenute, ¢ BeeCTBAMHU KaKHX KJIACCOB B3aUMOJIEUCTBYET aJaHUH.
1) ménoun 2) alKaHbI 3) mpocThie APUPHI
4) apoMaTUYECKHE yrIIeBOAOPOIBI 5) oqHOATOMHBIE CITUPTHI
16. YcraHOBHTE COOTBETCTBUE MEXKTY CXEMOH PEaKIUi U OPTaHUIECKUM BEIIECTBOM,
00pa3yIoNMMCs B Pe3yJIbTaTe dTOW PEaKIINU.

CXEMA PEAKIINUN IMPOAYKT PEAKIINUN
A) HC=C - CH; - CH3+ H,0 — 1) sTaHOBas KUCIIOTA
b) CH; — CH = CH — CH3 + KMnO4 + H,0 — 2) Oytanoi - 1
B) CH; — CH = CH — CH3 + KMnO4 + H,SO4 — 3) 6yranon -2
I') CH,=CH-CH; - CH3 + H,O — 4) 6yrananon -2,3

5) 6yraHoH

6) OyTaHOBas KUCIIOTa
17. YcTaHOBHTE COOTBETCTBUE MEXKTY CXEMOU PEAKIIMHA U OPTaHUYECKUM

BEIIECTBOM, OOPa3yIOIIUMCS B PE3YJIbTATE ITON PEaKIUu.

CXEMA PEAKIINUN [MPOAYKT PEAKIINN
A)CH; - CHO +H,— 1) aTanon
B) CH3; — CHO + K,Cr,07 + H,SO4 — 2) sranauoi-1,2
B) CH; — CH, - OK + H,0 — 3) aTaHanb
I') CH; — COOK + H,SO4 — 4) ykcycHas KHCJIOTa

5) amerat Kajaus
6) STHIAT Kaaus
18. 3angana cien. cxema npeBpanieHui BEIeCTB:
stuineH — X — Y — 1,2.3 4-terpabpoMOyTan
Omnpenenure, Kakue U3 YKa3aHHBIX BEIIECTB SBISIOTCS BEIIeCTBAMU X U Y.
1) C;HsOH 2) CH3;CHO 3) CH3;COOH 4) CoHe 5) C4Hs
19. 3 npenokeHHOTo MepevHs BRIOSPUTE 1B THIMA PEAKIIHI, K KOTOPHIM MOYKHO
OTHECTH PEaKIIMIO, IMPOTEKAOIIYIO ITPH HAarPEBAHHUH XJIOPUIa AMMOHHSI.
1) kaTanuTnyeckas 2) OKHCIUTEIbHO-BOCCTAHOBUTEIbHAS
3) HeoOpaTuMas 4) pa3inoxeHUs 5) obparumas
20. 13 ipeiytokeHHOT0 TepeYHs BEIOCPUTE ABE PEAKIINH, JJIST KOTOPHIX MPH
YBEJIMYCHUH KOHIICHTPAIIUH a30Ta YBEIMYUBACTCS CKOPOCTh PEAKIIUU.
1) 6Li + N, = 2LisN
2) 2NH3 = N, + 3H>
3) 2NO =N, + 0O,
4) 2NO + 2 H, = N, + 2H,0
5) 3H, + N»>=2NHj3;



21. YcraHoBUTE COOTBETCTBUE MEXKAY YPAaBHEHUEM PEaKLMU U U3MEHEHUEM CTETICHU
OKHUCJICHUS OKUCIIUTEIIA.

VPABHEHUE PEAKIINU W3MEHEHUWE CTEIEHU
OKMCJIEHUS OKUCJIATEJIS
A) SO, + NO; = SO; + NO 1)-1 >0
B) 2NHs + 2Na = 2NaNH, + H, 2) +4 — +2
B) 4NHs + 6NO = 5N, + 6H,0 3)+1— 0
4H+2 -0

22. VYCTaHOBUTE COOTBETCTBHME MEXAY HA3BAHHEM BEIIECTBA M BO3MOXHBIM
AIEKTPOTUTHICCKUM CITOCOOOM TIOTyUCHHS 3TOTO BEIECTBA.

HA3BAHME BEILIECTBA [TOJIYYEHUE SJIEKTPOJIM30M
A) xucmopon 1) Boguoro pactBopa CuSO4

b) cepa 2) BogHoTrO pactBopa KoS
B)Bonopon 3) BoxHoro pactBopa HgBrI»

I') kanuii 4) pacrutaBa KF

5) Boanoro pacteopa CuCl,
23. YCTaHOBHUTE COOTBETCTBUE MEXIY Ha3BAaHUEM COCJMHEHHS U CPEIIOi ero
BOJHOTO pacTBOpa.

HA3BAHUWE COEJMHEHUWA CPEJIA PACTBOPA
A) dbocdart kanus 1) neittpanbHas
b) auerar 6apus 2) kucnas
B) nutpat xpoma (111) 3) menoyHas

I') HuTpat Hatpus
24. YcTaHOBHUTE COOTBETCTBHE MEX]Y CTIOCOOOM BO3/ICHCTBHUS HA PABHOBECHYIO
CUCTEMY
CHa(r) + H20O (1) S CO(1) + 3Ha(r) -Q

CITOCOB BO3/IEMICTBUS HAITIPABJIEHUE CMEIIEHUA
HA CUCTEMY XUMHNYECKOI'O PABHOBECHUA

A) yBenMYEeHHE KOHIIEHTpAlMU OKCUAa 1) cMemaercsi B CTOpOHY OOpaTHON peakiuu
yriepoaa (I1) 2) NpaKTUYECKU HE CMELIAETCS

b) noBblllieHNe 1aBieHUs 3) cMmemaeTcsi B CTOPOHY MPSMOi

B) noBel1ieHe TeMnepaTypbl

I') yBenuueHune KOHIIEHTPALMK METaHa

25. YCTaHOBUTE COOTBETCTBHE MEXKAY PEarupyroldMu BEIIECTBAMH M MPHU3HAKOM
NPOTEKAIOIIEN MEXIY HUMHU PEAKLIMH.

BEILIECTBA [TPU3HAK PEAKIINN
A) yKCyCHasl KUCJIOTa U IIUHK 1) ToapKO OOeclBEeUMBaHUE PACTBOpA
b) kapOoHaT KanbIUs U MypaBbUHAs KUCIOTAa 2) MOSIBJICHUE JKEJITON OKPAaCKU
B) Genok u a3oTHas KUCI0TA 3) obpazoBaHmE YEPHOTO OCATKA
I') stunenrnukons u rugpokcua meau (1) 4) BeizieTIeHNE OECIIBETHOTO ra3a
5) oOpa3oBaHue SIPKO-CHHETO
pacTBopa

26. YcCTaHOBHTE COOTBETCTBUE MEXIY BBICOKOMOJEKYISIPHBIM BELIECTBOM U
CIIOCOOOM €r0 MPOMBIIIIEHHOTO OJY4YEHHS.
BBICOKOMOJIEKVYJIAPHOE BEHIECTBO CITIOCOB ITOJIYUEHU A



A) penmndopmanpaeruinas cMmoina 1) monumepu3zanus

b) pe3una 2) ByJIKaHU3AIUs KaydyKa

B) xayuyk 3) rugporeHu3anus

4) COMOIMKOH ICHCALIHS

27. Kakyo maccy HUTpaTa HaTpusi HeoOXoaumMo pactBopuTh B 200 T BOJBI st
MOJIyYEHHUSI pacTBOpa ¢ MaccoBoi aosen 20%?
28. Kakoii 00beM yIIIeKHCIIOro raza 00pasyercs Mpu CKUTaHuu S J1 yrapHOTo rasza?
29. Kakas macca ocamka oOpasyeTcs Npu B3aUMOJCHCTBUM H30BITKA pPacTBOpa
XJIopuaa 6apus ¢ pactBopom, coaepxkamium 2,84 r cynbdara Hatpus?
30. M3 mpemmoxeHHOTO TepedHs (cepa, a30THAs KHUCIOTA, THUIPOKCHUI HATPHS,
dbocdhun, propua cepedpa, anerar Kanbliusi) Beioepute Bemecta ajisi OBP. B atoit
peakIuu OJHa MOJIEKYJla BOCCTAHOBHUTEIIS OTAAET IIECTh JJICKTPOHOB.
31. M3 mpemmoxeHHOTO TepedHs (cepa, a30THAS KHUCJIOTA, TUAPOKCHA HATpPHS,
dochun, dropun cepedpa, areTaT Kajablids) BBIOEPUTE JBA CHIIBHBIX JJICKTPOJIUTA,
MEX Y KOTOPBIMH MOKET ITPOTeKaTh peakiius noHHoro oomena. Boga HE o6pasyercs.
3anuimuTe MOJIEKYJIIPHOE, MOJTHOE U COKPAIIEHHOE HOHHOE YPaBHEHUS.
32. K pactBopy cynbdata >xeneza (IlI) mobGaBumm pacTBOp TUAPOKCHIA HATpPHSL.
OO0pa3zoBaBIIUICS MTPU ITOM OCAJ0K OTIETHIN U 00paboTaiy MepoOKCUIOM BOAOPOIA,
Opy 3TOM HaOMOAaM U3MEHEeHHe IBeTa ocanaka. [lomydeHHoe Oypoe BeliecTBO
oOpaboTtanu #010BOOPOIHON KucIoTOM. OOpa3oBaBIIMIICS MNpU STOM TMPOCTOE

BEIICCTBO TOMECTHJIM B PACTBOP THIPOKCH/IA KAJIHsI U HAIPEJIH.
NaOH (cnupr),t° KMnOy H, S0, t°
33. 1l-xmopOyran — X1 > IPOITMOHOBAS KUCJIOTa —>

NaOH (Bogn.),t° NaOH (tB.),ciiaBienue t°
U30IMPONUIITPONUOHAT 2 X3

34. Jlns npoBeaeHUs JIEKTpoin3a (Ha HHEPTHBIX ekTpoaax) B3siu 340 r 20%-Horo
pactBopa HuTpaTta cepedpa. Ilocie Toro xak Ha aHoje BelaenwiIoch 1,12 1 rasa,
mpoIecc 0cTaHOBWIM. M3 mOydyeHHOro pacTBOpa OTOOpaIM MOpLUI0 Maccoit 79,44 r.
Boeruucnure maccy 10%-Horo pactBopa Xjaopuaa HaTpusi, HEOOXOAUMOrO JJIsl TOJIHOTO
OCaXJICHUS HOHOB cepedpa U3 0TOOpPaHHOW MOPLIMH PAacTBOPA.
35. Ilpu cxxuranuu oo6pasiia HEKOTOPOTO OPraHUYECKOTO COeIMHEHUs Maccon 29,6 T
nonyuyeno 70,4 r yrnekucnoro raza u 36,0 r Boabl. MI3BeCTHO, YTO OTHOCUTEIbHAS
IJIOTHOCTh MAapOB ATOr0 BELIECTBA IO BO3AyXY paBHa 2,552. B xozne uccrienoBaHus
XUMHUYECKUX CBOMCTB 3TOTO BEILIECTBA YCTAHOBIIEHO, YTO MPU €r0 B3aUMOJEHCTBUH C
okcugom meau (I1) odpasyercst KeToH.

Hanumvte ypaBHEHUE PEaKIIMU B3aUMOJEHCTBUS ATOTO BEILIECTBA C OKCUJIOM
meau (11).
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