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I'ecce /K.®D., Cuerupes /I.I'.
MeTtonuueckne pPEeKOMEHIAMH 71T OOYyYaromuXcsl MO H3YUYEHUIO TUCIATUIAHBI
«Xumus» — UBanoso: UIICA I'TIC MYC Poccun, 2021. — 42 c.

MeToauueckre peKOMEHJAMN COJEPKAT KPATKOE M3JI0KEHHE JAUCHUIUIMHBIL «XHU-
Mus» B cooTBeTcTBUM ¢ TpedoBaHusmMu PI'OCoB m pabouux mporpaMM JAUCHUIIIMHBI
«XUMU», COBETHI M0 INIAHUPOBAHUIO U OPraHU3aLMN BPEMEHH, HEOOXOIMMOIO Ha H3y4e-
HUE IUCUUIUIMHBI, IO U3YYEHUIO OTAENbHBIX TEM; PEKOMEHIALUH 0 UCIIOJb30BaHUIO Ma-
tepuasioB Y MKJ/[; pexomenaanuu no paboTe ¢ JUTEPATYpPOMd; COBETHI MO MOArOTOBKE K
3auery.
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Conep:xanue

Beenenue

OO0mume pekoMeHJauuy o padoTe ¢ IUTEPATY PO

[IpaBuia panroHaIBFHOTO 3aIIOMUHAHUS

Jlornyeckue NpUHIUIIBI IOCTPOCHUS PELICHUS 3a1a4

Mertoanyeckue peKOMEHIAlNH 110 U3YYEHHUIO TEM

Tema 1. OcHOBHBIE OHATHS U 3aKOHBI XUMHUU

Tema 2. CtpoeHue aroMa. XUMUYECKAs CBA3b

Tema 3. Ilepuoanueckas cucteMa xuMudeckux 3remeHToB .M. Menneneena
Tema 4. Knaccsl HEOpraHMYECKUX COEAUHEHUIN

Tema 5. PacTtBOpbI

Tema 6. OCHOBBI DIEKTPOXUMUHN

Tema 7. Xumnuueckasi TepMOJUHAMUKA

Tema 8. XuMnueckass KHHETHKA

Tema 9. Knaccbl opraHM4ecKuX COCIMHEHUM. Y TIIEBOAOPObI

Tema 10. ®yHKIIMOHATIbHBIE TIPOU3BOIHBIE OPTAHUYECKUX COSAMHEHUMN
Tewma 11. TlonuMepsl U MOTMMEPHBIE MaTEPUAIIBI

Tema 12. JluciepcHble CUCTEMBI

DJIeKTPOHHBIE 00PA30BATEIIHLHBIE PECYPCHI

I'moccapwnii
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BBenenue

[ensaMu OCBOCHUST TUCHUIUIUHBI « X UMUSD» SIBIISTFOTCS:

- (opmupoBaHue y 00y4arOMIUXCSI CUCTEMbI TEOPETUYECKUX 3HAHUI 10 OCHOBHBIM
paszenaM XMMHHM B COOTBETCTBHM C TpeOoBaHUsMU DenepaibHOro rocyJapCTBEHHOTO
00pa30BaTEIBLHOIO CTAH/IAPTA;

- pa3BuUTHE Yy OOYyYalOmMXCAd CHOCOOHOCTH BBISBISITh €CTECTBEHHOHAYYHYIO
CYIIHOCTh MpoOJieM, BO3HUKAIOIIMX B IIpolecce pemieHus npodecCuoHaIbHO-
OpPUEHTUPOBAHHBIX 3a7a4, HMCHOJIb3YS Uil MX PEIICHUS HaBBIKM HKCIEPUMEHTAJIbHON
paboTHI;

- (hopMHpoBaHME TOTOBHOCTH K CAaMOPa3BUTHIO U CaMOOOPa30BaHUIO.

CoBpeMEHHbIE MPEICTABICHUS O CTPOCHUM AaToMa, O XUMUYECKOM CBSA3M H
[OJIOXKEHUE XMMHMYECKUX DJIEMEHTOB B Iepuonnueckor cucreme J[[.M. MenneneeBa
HEOOXOAMMBI ISl MPOTHO3UPOBAHUS CBOMCTB coeAuHEHUM. Mcnosb3oBaHWE 3HAHUM O
(PU3HKO-XMMHUYECKUX CBOWCTBaX OPraHMYECKUX M HEOPraHMYECKUX BEUIECTB IMO3BOJISET
Hay4YUTbCS MOHUMATh MPUPOY XUMUUYECKUX PEAKIUNA, TPUBOJAIIMX K MOXKapy/B3phIBY, a
TaK)K€ CyTh MPOLECCOB, IPOUCXOIAIIUX MPU TYIIEHUH [10KapOB.

3HaHUWE XUMUU HEOOXOIUMO JIJIs IPUHSATHUSI 0OOCHOBAHHBIX PEIICHUN TTpU 00phoOE ¢
OorHeM (IoapoM), COBOKYMHOCTb IPOIECCOB B KOTOPOM OCHOBaHA HAa XHWMHYECKHUX
peaklMsIX ropeHus BemecT. [ cnenuanucToB B cepe moxapoTyIIeHUsT OYEHb BaXKHO
3HaThb W TOHUMAaThb XHWMHUYECKHE CBOMICTBa BEIIECTB. OJTO JIEKUT B OCHOBE BBIOOpa
OTHETYILIAIIUX CpeAcTB. B cBsi3u ¢ 3TUM, 0coOoe 3HAUE€HHWE HMEET TaKXKe H3ydeHUe
CBOMCTB, YCTOWYMBOCTH M CIIOCOOOB TMOJIYYEHHS TUCIIEPCHBIX CUCTEM, KOTOpPbIE, C OJHOU
CTOPOHBI, MOTYT IIPEICTABIIATH MOKAPHYIO OMACHOCTH, & C APYrOl — UCIOJIB30BATHCS MPHU
TYIIEHUU MOXapa.

TeopeTrueckne OCHOBBI XMMHH W HABBIKHM MTPOBEJICHUSI pACUETOB HEOOXOAUMBI JIJIs
YCHEUIHOTO M3YyYEHMs] CHEIUANbHBIX AUCHUIUIMH C YYETOM IOXapHO-TEXHUYECKON
HAIPaBJICHHOCTH aKaJIEMUHU.
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O01mmue pekoMeHIAUN 10 Pad0TeE C JIUTEPATYPOH

CamocTosiTenbHast paboTa 00y4aroMxcs BCeraa MpearnoaraeT akTUBHYI0 padoTy C
JTUTEpaTypo, KoTopast TpeOyeT mpaBuiIbHON opranu3auuu. OOniell pekoMeHaauen npu
M3YYCHHUHU JIUTEPATYPHI SBISIETCA TO, YTO 0O0YyYarOMIMMCS HEOOXOIMMO 00paIaTh, MPexIe
BCEr0, CBOE BHUMAHNE Ha KJIIOYEBbIE TEPMUHBI U ONPEJIETIEHUS, UX B3aUMOCBs3b. Hemailo-
BaXHOE 3HAUYECHUE UMEIOT TEOPETUUECKUE OCHOBBI AUCIHUILTUHBI U pacyeTHbIC (POPMYIIBI.

JIiist TTyOOKOTO M OCMBICIICHHOTO M3yY€HUsI MaTepualia Mpu CaMOCTOSITEIIbHON pa-
0oTe ¢ IuTepaTypoi 00yJaromuMcs He00X0UMO:

— HaxOJIUTh U AaHAJIU3UPOBATH CBS3H MEXKIY MOHATUSAMU, 00HEKTAMHU, TEMaMH, SIBJIE-
HUSIMU;

— MPOBOJIUTH CPABHEHHE U COIMOCTABJICHUE M3YyYaeMOT0 MaTepuaa, BeIIETss 001Iee
U OTJINYHOE;

— IPOBOJUTH NapaAJLJIEIH MEKy paHee U3YUYEHHBIM U HOBBIM MaTE€pHAIOM;

— noa0upaTh COOCTBEHHBIC MPUMEPHI K U3y4aeMbIM MOJIOKEHUSM, OPUCHTUPYSCh Ha
CBOU MPAKTUYECKHU OIBIT U MTOITYYaEMYIO CIIEHUAIBHOCTD;

— OCYLIECTBJIATH BOCIIPOU3BEAECHUE POYUTAHHOIO TEKCTA BCIYX CBOMMU CIOBaMU;

— UCIOJIB30BaTh CJIIOBAPH JJI1 YTOUYHEHHUSI CMBICIIOBBIX 3HAYEHUI HOBBIX CJIOB;

— TEPMHUHBI U (PAKThI, OCTAIOIINECA HESICHBIMU, BBIIMTUCHIBATH C LIENBIO MOCIEAYIOIIEH
KOHCYJIBTALINM Y MPENOAABATEIEH.

HemanoBaxxHbIM acrieKTOM B paOOTe C JIUTEpaTypOul SIBJISETCS BEJCHUE 3alKceil, B
T. 4. KOHCIEKTOB, BBIMHUCOK, 3aMETOK U T.J., YTO CIIOCOOCTBYET JyUIIEMYy 3allOMUHAHUIO
OPOYUTAHHOTO U 3amucaHHoro. B mpouecce paboThl ¢ JUTEpaTypoil 00yUaroUUMCs Clie-
nayeT oOpaiath oco00e BHUMAaHHWE HA MaTepuall, HOCSIIUNA WIUTFOCTPAIMOHHBIA XapaKTep
(pucyHkH, cxeMbl, rpadUKH), KOTOPBIA HEOOXOAMM JJI HATJISAHOTO B OBICTPOTO BOCIPHUSI-
THUS, a TAKXKE 3aTIOMUHAHUS y4eOHOro MaTtepuana. [[onoITHUTENbHYIO JTUTEPATYPY 1IeTIeco-
00pa3Ho MpopabdaThIBaTh MOCIE OCHOBHOM, KOTOpas GopMUpyeT 0azy AJis MOCIEAYIOIIETo
0oJiee TIIyOOKOro U3y4eHus Kaxxaoi tTembl. He00X0quMO OTMETUTD, UTO CAMOCTOSATEIbHAS
paboTa ¢ IuTepaTypoil MoApa3yMeBaeT TakKe U U3YUCHHUE aKTyalbHbIX HOPMATUBHBIX J10-
KYMEHTOB, HOPMATUBHBIX TMPABOBBIX aKTOB B KOHKPETHOU cdepe NeaTeIbHOCTH U KOM-
MEHTApUEB K HUM B CITPABOYHO-TIPABOBBIX CHCTEMAX.

OOGy4aronuMesi peKOMEHIYeTCsl n30eraTh MEXaHUUECKOTO 3allOMUHAHUSL Y4eOHOTO
matepuaia. Hanbonee a3 pexTuBHBIM cr1ocOOOM SIBISIETCS UMEHHO HE 3ay4YMBaHUeE, a TIy-
O0KO€ OCMBICIIEHHOE YTeHHE, TPUBOIAIICE K TOHUMAHUIO.

[Ipu pabote ¢ nuTepaTypoil HEOOXOAMMO YUYUTHIBATH TOT (haKT, YTO B YCIOBUAX
CTPEMUTEIIbHBIX U3MEHEHHM 1 OOHOBIICHUH MH(POPMAIIUA B COBPEMEHHOM MUPE, YUeOHBIC
U yueOHO-MEeTOUYECKHEe MOCO0us, OTpakarollInue CoIep>KaHe HOPMATUBHBIX IOKYMEHTOB
Y HOPMATHBHBIX IPaBOBBIX aKTOB HE BCErJa MOTYT CBOEBPEMEHHO yCIEBaTh 3a HOBBIMU
npoueccaMu M TeHAeHUUAMU. [Io 3TONM mpuyMHE KaKIbli HOPMATUBHBIM JOKYMEHT U
HOPMATHUBHBIA NMPABOBOM aKT, HA KOTOPBIA B JIUTEpaType CChUIAIOTCS aBTOPbI, CIEAYET
IPOBEPATH HA AKTYaJbHOCTb.

Hakoneln, o0yuaromuiicst 1Jisi yCTEIHOTO OCBOEHHUS JAUCLIMIUIMHBI 00513aH MOJIb30-
BaTbCs HE TOJBKO JUTEPATYPOH, PEKOMEHIYEMOM MpernoiaBaTesieM B Havyalle ceMecTpa, HO
U JINTEPATypOH, BBIITYyCKaeMOM B MpoOIecce O0yUeHHUs.
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IIpaBuia panmoHAJILHOI0 3alIOMUHAHUSA

[Ipupona mamMaTH TakoBa, YTO CO3/IaHHBIC B3aMMOCBSI3U (aCCOLMAIIUU) CaMOIIPOU3-
BOJIBHO paspymiaroTcs npuMepHo udepe3 40-60 MUHYT mpu yCIIOBUM OJHOKPATHOTO BOC-
MIPUSTHUS, €CTTU UX HE 3aKPENUTh MOBTOpeHneM. [103ToMy miepBOe MBICIICHHOE TTOBTOPECHHE
HEOOXOJIMMO JIeNIaTh Cpa3y Moclie 3almoMHHaHUA. UTO KacaeTcs OCTalbHBIX MOBTOPEHUH,
TO BPEMEHHBIC PAMKH 3aBUCST, MIPEXKJIE BCETO, OT 3AIIOMHEHHON WH(OpMAITUH.

Ecnu Hasio 3aOMHUTB TEKCTOBYIO MJIM PEYEBYIO HH(DOPMAIIHUIO:

— MIEPBBII pa3 MBICIEHHO MOBTOPUTE HOBYIO HH(POPMALIUIO Cpa3y MOCIE 3alIOMUHAHUS;
— BTOpOM pa3 — uepe3 15-20 munyT;
— TpeTui pa3 — yepes3 6-8 yacoB (0053aTENHHO B TOT K€ JICHD);
— YeTBEPTHIN pa3 — HA CIACAYIOIINMA JICHb;
Ecnu Hago 3anoMHUTH TOUHYIO HHGOPMAIKIO (Hapumep, GopMyJibl):
— BTOpo€e noBTOpeHue — uepes 40-60 MuHyT;
— TpEeThE MOBTOPEHUE — yepe3 3-4 yaca (B eHb 3alIOMUHAHUSA );
— 9eTBEPTOEC MOBTOPCHHUE — B TEUCHHE CIICYIOIICTO JTHS.

Bac He nomkHO myrath 0O0JbIIOE KOJTUYECTBO MOBTOpeHHM. [IOBTOPSATH M3 mamsiTu
HaMHOTO TIPOIIE ¥ UHTEPECHEE, YeM IBITaThCs 0€3pe3yIbTaTHO 3alIOMHUTH YTO-TO OOBIU-
HBIM METOZIOM. MBICIIEHHO TTOBTOPSITHh MOKHO, TJI€ YTOJIHO: BO BPEMS MPOTYJIOK, B TPaHC-
nmopte U T.1. [Ipn 3amoMrHaHnM TOYHON WH(POPMAIIMHA BBl MOXKETE IICNIBIN JICHb «KPYTHUTh
ee B roJioBe». TakuM 00pa3oM, peaau3yeTcs MPUHIIAIT WHTEHCUBHOTO OOyYCHHUS, HHBIMU
CJIOBaMH, 00yueHus1 Oe3 MepePHIBOB, C KIMOTPYKEHUEM» B YUEOHYIO JUCLUILIUHY .

OCHOBHBIC TIPUEMBI 3aTIOMHUHAHUS MOTYT OBITh Pa3JeieHbl Ha JIBE OOJBIIHME TPYyII-
IIBI: METO/IbI, CBSI3aHHBIE C MHTEJUICKTyJIbHON pab0TOMN HaJ 3alIOMHUHAEMBIM MaTepUAJIOM,
U METOJIbI, TIPEACTABIIAIONINE COOOM YMUCTO MHEMOTEXHMUYECKHE MPUEMBI, IPUMEHSIEMbIC
TaM, IJie MaTepyal He TIOJICKUT CMBICJIOBOMY aHAJIU3Y WM TJie TPeOyeTcs crenuaibHoe
3ay4yuMBaHUE TEPMHUHOB, (PAKTOB U T.II.

Takum 00pa3om, HEOOXOIMMO IMOBTOPSATH MHGOPMAIIMIO Cpa3y Ke IOCie €€ BOC-
npusTHs (Hampumep, MpPOUYTeHHs), TaK Kak camasi OoJbInasi moteps uHGOpMaIuu MpUxo-
JTUTCS HA TIEPBBIC CTAJUU 3aIOMUHAHUS, CIIEIYIONINE HETTOCPEICTBEHHO 32 BOCTIPUATHUEM.

[TpoMeXyTKH BPEMEHHM MEXKIy TOBTOPEHUSMHU HYKHO IO BO3MOYKHOCTH Y IJTUHSITh.
B mepBbIil 1eHs He 00s13aTEIbHO BUNTHIBATHCS B KXAYIO 3anaTyro. JlocrarouHo Oersoro,
OBICTPOTO TIPOUYTEHUS C DIIEMEHTAPHOU IEIbI0 HE CTOJBKO TOHSATH, CKOJBKO MOYYBCTBO-
BaTh, YTO BOOOIIE MIPEIACTOUT 3ayUHTh.

KonudecTBo mMOBTOpEeHU JTOHKHO BBIOMPATHCS C HEKOTOPHIM 3amacoMm. IIpu stom
CIIeIyeT MPUIACPKUBATHCS CTPOTOrO IMpaBUia: YUCIO TOBTOPESHUN JOHKHO OBITH TaKWM,
yTOOBl B TE€UCHHE HEOOXOJAMMOTO MPOMEXKYTKa BpeMeHH MH(OpMalus HE Mpomnajana U3
noutst 3peHusi. O4eHb BaKHO B 9TOM CHUTyallMM HACTPOUTHCS HA OMPEICICHHYIO JUTUTEh-
HOCTh XpaHeHHsI HGOPMAITH B TIOCTYITHOM BHUJE. JTa CX€Ma pacCUMTaHa Ha MOBTOPECHUE
MaTrepuaia, YCBOGHHOTO B TEUEHUE CEMECTpa WM Y4eOHOTO TO/1a, U HE MOXKET OBITh MpPH-
MEHEHa B T€X CJIy4asX, KOTJla B MPOIECCe MOATOTOBKH MHGOpPMAIIUS 3ay4nuBaeTCsS BIEP-
BBIC.

bonpmme konudecTBa nHPOPMAIIMKA MOKHO 3aIIOMUHATH C TIOMOIIHI0 YaCTHOTO Me-
TOJA, MPU KOTOPOM MOBTOPSETCS MPEeJIoKEeHUEe 3a MpejioxkeHueM. [Ipu xomrmiiekcHOM
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METOOEC BCA I/IH(I)OpMaIII/IH, HarlpuMcEp TCKCT, CHadalla 3allOMHHACTCA LECIUKOM, B O6H_II/IX
qgepTax, 3aTCM YiKC KaK OJHO HCJIOC IMOBTOPACTCA. B3aumocss3u MCKAY OTACIIbHBIMU 4Ya-
CTJAMU MaTcpuajia 1 CaMO UX COACPKAHUC B 3TOM CIIydac 3allOMHHAIOTCA Ky/1a 6BICTpee )41
OCHOBATCJIBHEC, a 00s13aTENBLHOE YHCIIO HOBTOpCHI/Iﬁ 3aMCTHO COKpPaIiacTCA.
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Jlornyeckue NPpUHUMIIBI IOCTPOEHUS PelIeHUs 32124

CylIecTByeT MHOKECTBO 3a/1a4, PEIIEHHE KOTOPBIX TPeOyeT COCOOHOCTH K JIOTH-
4EeCKOMY MBIIUICHHAI0. YMEHHE MPaBUIBHO AyMaTh W PacCy’AaTh IOCIIEI0BATEIBHO I10-
MOTaeT MPeI0TBPATUTD JIOTHIECKUE OIIHOKH.

CymiecTByeT HEMaJO METOIOB PEIICHUS 3a/ad, CPEAH KOTOPBIX BBIAEISIOT METOI
IIOCJIEN0BATENBHBIX PACCYKICHUN M €r0 Pa3sHOBUIAHOCTE (PACCYXKIEHHS «C KOHIA»), Ipa-
(pUUECKHI METOI, METO OJIOK-CXEM» U T.JI.

B 0o0mem ciryuae, npucTymnas K pelIeHHIO 3a0a4ut, KaKIbli 00yJarouics 10/KeH
BOCIIPUHATE U 00paboTaTh MH(POPMAIMIO, UMEIOLIYIOCS B YCIOBHH. J{JIs DTOr0 peKOMEH-
AyEeTCs CIenyIoIee:

— OIPEIEIIUTH TEMY, IT0 KOTOPOI JaHHas 3a/1a4ya COCTaBJIEHa,

— 3ammcaTh KpaTkoe yciaoBue (€CIu TpeOyeTcs NMPUBECTH CIUHMIBI U3MEPEHHS K
¢IMHOH crcTeMe),

— BBIOPATH U 3aIIMCATh KOHKPETHBIE (DOPMYIIBI, U3 KOTOPBIX MOKHO HAUTH MCKOMYIO
BEJINYMHY,

— MPHUCTYIUTH K YHCIEHHOMY PELIEHHUIO 3a/1a4H,

— 3amucarh OTBET.
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MeToanuyeckue PEKOMEHIAIUMA 110 H3YICHUTIO TEM

OOyuaromuMcs, TMPUCTyHas K M3YYCHUIO MUCIUIUIMHBI «XUMUS», HEOOXOIUMO
03HAKOMUTBHCS ¢ pabdoueil mporpaMMoid, HACTOSIIIIUMU METOJIMUYECKUMH PEKOMEHIAIUSIMU
U CIIUCKOM PEKOMEHyeMOM JuTeparypbl. CIUCOK JUTEpaTyphl MPEJACTABICH Kak B pado-
4yell mporpaMme, Tak U B TEMaTUYECKOM ILJIaHE TUCIIUTUIUHBI.

OcHOBHasi TPYJHOCTh, C KOTOPOM CTAJIKMBAETCSI O0yYaIOIIUNCS NMPU U3YUYEHUH JUC-
UIUTMHBL «XUMHSD», COCTOUT B HEYMEHUM CUCTEMATHU3UPOBATh U 0000IIaTh Marepual,
BBIJEIATh TNIaBHOE. 110 3TOM NMpUYMHE HACTOATENIBHO PEKOMEHAYETCS TIIATEIBHO BECTH
KOHCIIEKT JICKIIUHM, MPaAKTUYECKUX 3aHSATUHN, BECTHU 3alMCU B TETPAJU IS JaOOPaTOPHBIX
pabor.

Enie oy TpyAHOCTH i1 00y4aromuxcs MPEACTaBISIET pellleHre 3a1a4 10 ypaBHe-
HUIO0 XUMUYeCKoM peakiuu. Ocoboe BHUMaHue HEOOXO0AMMO 00paIaTh Ha:

— 3aIIUCh KPaTHOTO YCIIOBHS,

— 3alIUCh YPAaBHEHUSI XUMUUYECKOU peakiuu ¢ KodphuimeHTaMu,

— pacyeThl 0 YPAaBHEHUIO XUMHUYECKOM pEaKIIMY U 3aKOHAM XHMUMU.

Cnenyer UMETh B BUJY, YTO M3Yy4YCHUE TUCHMIUIMHBI «XUMUS» HEBO3MOXKHO 0€3
3HAHMM MAaTEMATHYECKOrO ammnapara U yMEHHH M0 €ro HUCHOJIb30BaHUIO. TOJIBKO MOCIe
YCBOCHUSI TEOPETUUYECKUX OCHOB KaXKJIOM TeMbI, 00yYAIOUTUICS MOXKET MEePEXOaUTh K pe-
HIEHUIO 33124 110 IUCIUIIINHE.

PaGoueii mporpaMMoi TUCHUIIIUHBI «XUMUS» MPEAYCMOTPEHO MOCIEA0BATEIHHOE
U3YUYEHHUE YEThIPEX PA3/ICIIOB:

Paznen 1. BBenenue B 0011y10 XUMUIO

Tema 1. OcHOBHBIE MOHATHS U 3aKOHBI XUMHUU

Tema 2. Ctpoenne atoMa. XUMUYECKAs CBA3b

Tema 3. Ilepuoanueckast cucteMa xuMu4aeckux annemeHToB [[.1. Menneneesa

Tema 4. Knaccbl HEOpraHMYECKUX COCAUHEHUN

Tema 5. PactBopsl

Paznen 2. DnemeHThl GU3NUECKON XUMUU

Tema 6. OCHOBBI IIEKTPOXUMUN

Tema 7. XumMnuueckass TepMOJIUHAMUKA

Tema 8. Xumnueckasi KHHETHKA

Paznen 3. DnemMeHThl OpraHuyecKo XUMHUH

Tema 9. Knacchl opraHudecKux COeIMHEHUN. YTIEBOI0POIbI

Tema 10. ®yHKIIMOHATBHBIE TPOU3BOIHBIC OPTAHUYECKUX COCAUHEHUM

Tema 11. TTonumepsl ¥ MOTUMEPHBIE MATEPUATIBI

Paznen 4. D1neMeHThI KOJUIOUTHON XUMUU

Tema 12. JlucnepcHble CUCTEMBI.

B pe3ynbTaTe mzyueHusl AUCHUILIMHBI «XUMHS» OOyYaromuecs: AOJKHBI BIaJETh
IPOYHBIMH TEOPETUYECKUMH 3HAHUSAMU MO KAXKIOW TEME, HABbIKAMU PELICHUS] TUIIOBBIX
3a/iay; yMeTh paboTaTh CO CIIPAaBOYHOM JIUTEPATYPOH.
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Tema 1. OcHOBHBIE MOHATHSA U 3AKOHBI XUMHUH
[lenb: W3ydYeHHWE OCHOBHBIX IMOHSATUA M 3aKOHOB XWMHH, MOJIO)KEHUHM AaTOMHO-

MOJICKYJIAAPHOT'O YUCHUsA, OBJIAJICHUC HABBIKAMU HCITIOJIB30BAHUS OCHOBHBIX TIOHSITHUH U 3a-
KOHOB XMMHM B paCUCTAX 110 YPaBHCHNIO MATCPHAJILHOTO OanaHca MpoucCCOB IrOPCHMU.

Xummsa

‘ Marepus ‘

— Ji ATOMHO-MONEKYNAPHOE YYeHWe

BelecTeo

|
HPDCTOE BELWECTBO

CnoxHoe BELLECTBO

XUMWYECKWIA INEeMEHT
|

| 1 XuMU4eckne ABNeHus

CrexvomeTpu4eckune ["asoBble
3aKOHbI SaKOHbI MpU3HaKM XUMUYECKUX peakLmit
[ |
| -
CTexvoMeTpnieckme CTexXMoMeTpNIECKIME PacUETI
pac4éThl peakuwi ropeHus

Tumnossle 3agaun:
1. Amomunmnii — roprounii Mmetasil. [Ipu B3auMoieiicTBUM aFOMHUHUEBOTO MOPOIITKA C BJIa-
roii oOpaszyercsi OKCUJ aTIOMUHUS U BBIICNSETCS 3HAUUTEIbHOE KOJMYECTBO TEILIa, YTO
IIPUBOJUT K €r0 caMoBO3ropanuto. Hanuimmre ypaBHeHHE peakuy TOPEHUs aTFOMUHHUSL.
2. Onpenenure Maccy KapboHaTa HATPHs KOJIMYeCTBOM BemiectBa 0,25 MOJIb.
3. BoruncnuTh 3Ha4€HHS MAaCCOBBIX JI0JIEH JIEMEHTOB B a30THCTOM KHUCIIOTE.
4. Kakyto maccy Oyaer umeTh a30T 00beMoM 30 J1 P HOPMAJIbHBIX YCIOBUSIX?
5. Tlpu HEKOTOpOH TeMmepaType AaBIECHHE ra3a, 3aHHMAIOMIEro o0beM 5 M°, paBHO
101,3 xITa. Kakum cTaHeT naBieHue, €Ciu, He U3MEHSS TeMIEePaTypbl, YMEHBIIUTh 00bEM
raza jio 2 mM%?
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Tema 2. CTpoenne aroMa. XuMHYeCKasi CBsI3b

[{enb: U3ydyeHUE CTPOCHUS aTOMa, MPEACTABICHUN O XUMUYECKON CBA3U B MOJIEKY-
JIaX BEILIECTB, B3AMMOCBS3H ITOKAPHOU OIMACHOCTH BELIECTB M BUJA XUMUYECKOU CBS3H.

Tema 3
Tema 1 CrtpoeHue aToma T

_|MNepwogunyeckne ceoncTea
3MNEeMEeHTOB

McTopua pas3suTtua NnpeactaBneHnin o
CTPOEHUM aTtoma L

OpbuTansHble paguycsi

OKBaHTOBbLIE =
| A | OpwenTtaumus opbutanei B

Teopum
NPOCTPaHCTBE

XMMUYEeCcKasa CBA3b
| Mogene aToma Ocobeble ceolicTBa

TomcoHa 1s-, 2p-, 3d-, 4f-
opburanen
| | Mogaenb atoma L
Pesepdopaa s-, p-, d-, f-anekTpoHHbIe
opbutanu
Mopgene atoma
- Eopa Moctynatel bopa
P KBaHTOBbIE YMCNa
| | KeaHTO-mMexaHuueckas
MOfIENb aTOMa PelweHne ypaBHeHUA
T Ans atoMa Bogopoaa
[ |
MpuHUmN YpaBHeHuWe
HeonpenenéHHocTn WpéawnHrepa
lev3eHbepra PeweHwe ypaBHeHWAa Ana
MHOrO3NeKTPOHHOro aroMa
XumMuyeckas cBA3b Mopspok 3anonHeHns
3MNEeKTPOHHLIX YPOBHEN

i MeTon BaneHTHbIX CBA3EN

Teopwsa oTTankMBaHws

BaNneHTHbIX 3NEeKTPOHHBLIX Nap
| |
XapakTepucTrKm MexaHnamel obpasoeaHus XMMKMYecKas CBA3b B
XMMWYECKOW CBA3N XMMWYECKON CBA3N BeLlecTBax
[e—
AnuHa Monapw3aums —| MeTannuyeckas

OHeprus WonHas
MNMoxapHas onacHoCTb

' sewecrs

Cwunbl MEXMONEeKYNApPHOro

HanpaeneHHoOCTb — * B3aUMOAENCTBIA
‘ MonsipHocTb |7 CeoWCTBa BELLECTB C pasfnnyHbIM
TUNOM XUMUYECKOH CBS3M | Bogopoanas |

| Hacbiwaemocts [—
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Tunoselie 3a1auu (3agaHus):
1. O6pscauTe cTpoeHme aroma ¢ropa. Hanmummre ero 31eKTPOHHYIO KOH(PUTYpPAIHIO.
Omnpenenvte 3HAYCHUS KBAHTOBBIX YUCEIN IS BAJICHTHBIX DJICKTPOHOB.
2. [TosicHuTe, KaKyr0 BaJICHTHOCTD U CTEIIEHb OKUCIICHUS MOKET MPOSBIISATH yTIEpo?
3. Onpenenute xapakrep cBs3u B Mmosiekyie HCI, ecimm 90y=2,1, D0¢=3,0. Onenure mo-
KAPHYIO OMTAaCHOCTH BEIIECTBA.
4. OnpenenuTe TAN XUMUYECKON CBSI3UM U PACCMOTPHUTE CXEMBI €€ 00pa3oBaHUs B Belle-
cTBax, uMmeronux dopmyisl: Ca, CaFs, F2,OF.
5. OnpenenuTh OCHOBHYIO XapaKTEPUCTUKY XUMUUYECKON CBSI3U, ITTUHY CBS3U B MOJIEKYJIE
HCI, ecnmu mexbsinepHoe paccrossaue B Mosiekynax Hy m Cl; COOTBETCTBEHHO paBHBI
0,74-10 1 mu 1,99-10 M.
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Tema 3. Ilepuoguyeckas cucremMa xuMudeckux 3jiemeHToB /.. MenaeneeBa

[{enb: nzyyenue nepuoanyeckoro 3axkona /[.M. MenneneeBa, CTpyKTypbl U IIEPUO-
JUYHOCTH U3MEHEHUSI CBOKMCTB XMMHUYECKUX JJIEMEHTOB, OCBOCHUE HABBIKOB IPOTHO3UPO-
BAHUS MOKAPOB3PBIBOOIIACHBIX CBOMCTB IMPOCTBIX BEIIECTB B 3aBUCUMOCTH OT MOJIOKEHUS
XUMHUYECKUX DJIIEMEHTOB B TMEPHOAMYECKOM TaOIuIe XUMHYECKHX  DIIEMEHTOB
J[.1. Menneneena.

Tema1 — Tema 2
MopsiaoK 3anonHeHus Cemencrea XMMNYECKuX |
3NEKTPOHHBIX YPOBHEN SNEMEHTOB
XMMYecKkue anemMeHThl
Mepuoanyeckas cuctema —  Manbix v Bonblmx
XUMWUYECKMX 3NEMEHTOB nepuoaos
l
[eproaMHEeckMit 3aKoH MonoxeHue XMMUYECKMX
3NeMEeHTOB B nepuogax v a —
noarpynnax epuoanyeckme CBoMCTBa
3NeMeHTOB
OHeprva noHU3aumMmn  — ]
CpoacTBOo K 3NEKTPOHY (— - BropuiHas
BocctaHoBuTenn NePUoANHHOCTL
3nexkTpooTPULATENLHOCTL |
Oxucnutenu - BHyTpeHHan
OpbutaneHele paguycel — nepuoan4HOCTb
_ —
0105053'8 cgsmc;?a CBA3b CBOWCTBE 3MEMEHTOB C
» <P, " 3MNEKTPOHHLIM CTPOEHMEM aTOMOB
opbuTanei OKkvCneHne
CBoIICTBa BELLECTB C pasnn4HbIM OxmenuTensHo-
] ST TR T R Bocctanosnexnuwe BOCCTAHOBWTENbHLIE
peakunu
Tema 4 MoxapHas onacHoCcTb TWnNbl OKMUCNUTENBHO-
BELLECTB U XMMHUYECKNX BOCCTAHOBUTENBLHbLIX
npoueccos peakumm

TunoBble 3a1aun (3agaHus):
1. OmnpenenuTe CTENCHb OKUCIICHHS DJIEMEHTOB B cieayromux coeaunenusx: Na, Cly,
K,SO3, H3PO4, N2Os.
2. Hanumwte ypaBHEHUE PEaKIMKM U pacCTaBbTe KOIPDHUIIMESHTH METOAOM DJICKTPOHHOTO
Oammanca. OnpeaenuTe BUJl OKUCITUTETHHO-BOCCTAHOBUTEILHOM PEAKITHH.
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CO+0;— ...

P+0;,— ...

Cl, + KOH — ...

3. Kakue creneHn OKMCICHUS XapaKTEPHBI I CEPhI, MPUBEINUTE TPUMEPHI COCTUHCHUA,
€ Ccepa MNOpOSIBIAET JAHHBIE CTEIEHW OKHUCJICHUS. YKaXWUTE, KAaKWE€ CBOKCTBA
(OKUCIUTENbHBIC NN BOCCTAHOBUTEBHBIE) MOKET MPOSIBIISITH CEPA B ATUX COCTUHEHUSIX.
4. Tlonb3ysiCh PAEKTPOXUMUUYECKUM PSJIOM HAIPSHKEHUM METAIoB, OMPEAETUTE BO3ZMOK-
HOCTb MPOTEKAHUS CICAYIOIIUX PEAKIUN:

Fe +CuSO,—...

Cu +ZnS0O4 —...

Cu +AgNO3 —...

5. Oxapakrepusyiite nojoxenue ¢gropa B [lepuoanueckoit TabanIe XUMHIECKUX DJIIEMEH-
toB /I.11. MeHnaeneeBa
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Tema 4. Kitaccbl HeOpraHm4ecKux coeMHeHuit

]_IeJII)Z N3Yy4YCHUC CBOMCTB IMPOCTHIX BECIICCTB U OCHOBHLBIX KJIACCOB HECOPIraHUYCCKHUX
COCHHHGHHﬁ, HU3Y4YCHHUC HUX (bHSI/II-IeCKI/IX, XUMHUUYCCKHUX, ITOKAPOB3PBIBOOIIACHBIX CBOMCTB U
CIoco0oB IOJIy4YCHM, OIIPCACIICHUEC IeHETUYCCKON B3aHMMOCBSI3U MCIKAY HNPOCTBIMHU H
CJIOKHBIMH BCIIICCTBAMM.

Tema1l — Tema2 — Tema 3
I ] Tema 5
[ |
CeoncTea BELWEeCTB C pasnyuyHbIM CBf3b CBOWCTB 3MNEMEHTOB C
TUNOM XUMUYECKOWN CBA3N 3NEKTPOHHbLIM CTPOEHWEM aTOMOB
1
BelecTsa MoxapHana onacHOCTb
BELLECTB N XMMNYECKNX
MpocTeie npoLeccos
CnoXHble
M %‘ : '
erannsl | OcHoBaHug Conu
KucnoTsl (rvapokcuael)
Hemetannel Oxcmael
HeconeoBpasyiowme Cpeanve
OcHogHble y BeckvucnopogHble
Coneobpasyowwve Kucnele
KncnoTtHble Kucnopoacogepxawme
AmdoTepHble OcHOBHbIe
AmdoTepHble
OcHOBHbIE

TumnoBsle 3a1a4u (3a1aHUA):
1. Ha nBepsix HEKOTOPBIX XUMHUYECKUX JTAOOPATOPUN €CTh MPEIyNpekIaolas HaauCh:
«Bomoit He racuTh!» DTO 3HAYMUT, UYTO MPH MOKAPE B ITUX JIAOOPATOPHUIX HEIb3s IIPUME-
HATHh BOJAY U MEHHbIC OrHETYIHTENH. ONUIuTe Npoucxoadiue apieHus. Hanummure pe-
aKIMH B3aUMOJICHCTBHS IICIOYHBIX METAJIJIOB C BOJOM.
2. O0ObsicHUTE, TOYEMY HENb3s TYIIUTh BOCIUIAMEHUBIIIUICS METAJUIMUYECKUN KaJbIIUM BO-
noy. Hanmmure ypaBHEHHS peaKkLyi.
3. CocTaBbTe ypaBHEHHUs PEAKIUN TOPEHUS CICAYIOIIUX MPOCTHIX BEIIECTB: ATFOMHHUS,
MarHus, BoJIOpoJia, IMHKa, KaJblus, ocdopa, cepsl, yrieposa.
4. CocTaBbTe ypaBHEHHE PEAKIIUU TOPEHUS] aMMHUaKa B KUCJIOPOJIE.
5. [lokaxkuTe TEHETHYECKYIO CBSI3b MEXKAY Pa3IMUHBIMU KJIacCaMU HEOPTaHUYECKUX CO-
eIMHEHUH.
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6. [IpuBenure popMysbl OKCHIOB, KOTOPbIE MOXHO MOJYYUTh ITyTEM MPOKATMBAHUS KHUC-
a0t coctaBa: H3BOj3, H3PO3, HNO,, H,SO4, H4P20O5.

7. I3 mepeuns BemiecTB, GOPMYJIIbI KOTOPHIX PUBEICHBI HUXKE, BHITAIINTE:

a) OCHOBHBIE COJIH,

0) cpenHue (HOpMaJIbHBIC) COJIH,

B) KUCJIBIE COJIH;

') KPUCTAJUIOTUIPAThI COJIEH;

1) TBOMHBIC M CMEIIAHHbIE COJIN:

CUSO4‘5H20; N&HCOg; N&2C03'10H20; (CUOH)zCOg; NH4N03; KAl(SO4)2, K2804,
CaCOQOg; ZnS; BaCly; CaOCl,; Mg(OH)CI; KHS; Na;HPO,.

JlaiiTe Ha3BaHUS COJISIM.

8. IIpuBeauTe mpuMepbl 0Opa3oBaHUS COJIM:

a) U3 IByX MPOCTHIX BEIIECTB;

0) U3 IBYX CJIIOXKHBIX BEIIECTB;

B) M3 IIPOCTOIO U CJIOKHOTO BEIIECTRA.

9. Hanmmmmre ypaBHEHHS PEaKIWid, TIPU TTOMOIH KOTOPBIX MOYXHO OCYIIECTBHUTH CIICIYIO-
[[Me XUMUYECKHUE TTPEBPAICHUS:

Fe — FeCl, —» FeCl; — Fe(OH); —>Fe,(SO0y)3

10. Ompenenute Maccy, 00beM KHUCIIOPO/1a, HEOOXOIUMOTO I cropaHus 4,4 T cephl.
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Tema 5. PacTBOpbI
[lenb: M3ydeHnue TEOPUU PacTBOPOB M CHOCOOOB BBIPAKEHHUSI COCTABOB PACTBOPOB,

M3yYCHHE KOJUIMTATUBHBIX CBOMCTB PACTBOPOB M TEOPHUH AJIEKTPOJMTHUUYECKON THCCOLMA-
LIAH.

‘ Te,Ta1 H TeNI!aZ |—|| TenTa3 }— Telulla4

PacTsopsl _—|_ MoxapHas onacHoCTb
| i ' I BELLEeCTB U ON3NKO-
- XUMWYECKMX NPOLIECCOB
[azoobpazHele Xuokve Teépable
3aKoHOMEpPHOCTW pacTBOPEHUs DU3NKO-XMMUHECKAA TEOPWS
BELLECTB pacTBopoB
|
MpeancHble PeanbHble Pactsopbl || Teopus anekTponuTuyeckon
pacTBOpbI pacTBOpbI ANEKTPONUTOB avccouraumm
‘ M3oToHu4eckni
Pactopel | [ debrLmeHT e
HEe’aNeKTPonMTOB Cll st eI
CunbHble
KonnuratueHble ANEeKTPONUTHI
CBOWCTBa pacTBOPOB
Crenenb | | TpyAHOpacTBOpUMEIE
e QNEKTPONUTHI
KoHcTaHnTa MOHHbIE peakumn B
Ynpyrocte napa -
auccouraumum pacTBopax

MoebiweHne e

TeMnepaTypbl KUNEHNS — | oo uanmm
pacTeoposB BOIb!

[MNoHKKeHwe

Temneparypbl B | pH ‘ | Mipponus ‘
3amep3aHnsl PacTBOpPOB

TumnoBsle 3a1a4u (3a1aHUA):
1. 17,5 r CuSO4 pactBOpeHo B 420 mu Boabl. PaccunTtaiite MacCoBYIO JOJIIO, MOJISIbHYIO,
MOJISIDHYIO KOHLEHTPAallMM W TUTP TOJYYEHHOIO pPacTBOpa, €CIU €ro IUIOTHOCTh
p=1,04 r/mmn.
2. JIna nedtpanuzanuu 70 M pacTBopa COJSIHOM KUCIOTHI oTpedoBaiock 200 mi 0,31
pactBopa NaOH. KakoBa mossipHas koHIeHTpanus 3xkBuBajieHToB HCI?
3. IIpurotosuts 70 mi pactBopa ¢ ®(H2504)=63% (p=1,535 /M) myTeM CMEIICHHS pac-
tBopa ®(H2504)=82% (p=1,755 r/mi1) 1 ©(H2S04)=34% (p=1,255 r/m).
4. Macca pactBopa, HackiieHHoro npu 343K, paBua 401,11 r. Macca Boasl B 3TOM pac-
tBOpe Ha 21,11 r Gombie Macchl comi. CKOJIBKO TPaMMOB COJIM BBIJISTTUTCS U3 ATOTO pac-
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TBOpa, eciiu ero oxiaaauth 10 293K. KakoBa MaccoBasi 107151 COJIM B pacTBOPE /10 U MOCIE
oxnaxnaenus, eciu B 100 r Boasl npu 293K pactBopsiercs 65,5 r conu?

5. Berancnuts, ckonbko raunepuHa CsHs(OH)s myxHO pactBoputsh B 200 T BOJIBI, YTOOBI
pactBop 3amep3an npu — 5°C. Kpuockonuueckast moctosiHHas Bojbl 1,86.
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Tema 6. OCHOBBI JIEKTPOXUMUH

HeHBI HN3Y4YCHHUC DJJICKTPOXUMUYCCKHUX CHCTCM M IIPOLCCCOB, HPOTCKAIOIIUX B HHX,
HN3Yy4YCHHUC IIpoHecca KOppO3nunu MCTAJINIIOB U CII0Cc000B 3alIUTBI OT HEC, N3YUCHHUC 3dKOHOB
QJICKTPOJIN3a, OLICHKA HO)KapHOf/'I OIMaCHOCTHU ITPOHCCCOB, MPOTCKAOIINX B 3JICKTPOXHUMUN-
YCCKHUX CUCTEMAX.

Tema1l — Tema2 — Tema3d || Temad | Temas Tema 7

| | [ | [

| MoxapHas onacHoCTb
INeKTPOXMMNYecKne P
BelleCTB K q)MSIv’II{O-
CHUCTEMbI
| | XMMWUYECKNX NpoueccoB
MNpeBpalleHne XMMU4EeCKon [MpeBpalleHne 3NekTpUYecKon
JHEPIVMK B 3NEKTPUYHECKYHD SHEPIrMK B XMMHUHECKYHD
'—I
SnekTpoaHbin | | YpaeHeHwe
noTeHuuan HepHcra 3akoHbl Papagen
|_I

Psg anekTpogHbIx

NoTEHUWanoe MeTannoe
— | Kopposust meTannos u 3awura metannoe
' WX CNNaeoe OT KOPPO3UHK
PasHocTb J
SNEKTPOAHLIX
noTEHUMANOB
1 MexaHn3mbl
) BO3HWKHOBEHWA
[ aneBaHWYECKMA SNEMEHT KOPPO3NK
AKKymMynaTop
34C |
barapes I
l
TonnMBHLINA
anemMeHT

TunoBele 3agaun (3aMaHus):
1. Onpenenute, KakOW M3 3JCKTPOJOB SBISETCS KATOJIOM B TajJbBaHUYCCKOM JJIEMEHTE,
00pa30BaHHOM CTaHAAPTHBIMHU JJIEKTPOJAMH: CepeOpo WU MapraHell, cepedpo WM KO-
OaypT?
2. Ha oCHOBaHWM CTaHJAPTHBIX AJICKTPOIHBIX IMOTCHIIMAJIOB, ONPEACIUTE, KAaKOW U3 Clie-
AYIOILIMX TaIbBAHUYECKUX DJIEMEHTOB MMeeT HanOobinyto DJIC:
a) Zn|Zn?* || Ni%*|Ni; 6) Cd|Cd?*|| Ni**|Ni
B) Al|AI**|| Ni?*|Ni; r) Mg|Mg?*|| Ni%*|Ni
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3. BpluncanTe aJIEKTPOAHBIM MOTEHLIMAA MarHus, MOrpykeHHoro B pactBop MgSOs ¢
KOHILeHTpanueil nonos Mg?*, pasnoii 0,01 Mous/m.

4. Berauciaure 3/1C ranbBaHMYECKOTO 3JIEMEHTA, COCTOSIIEIO M3 JIBYX 3JIEKTPOIOB: T1 |
Ti%* (0,01 mons/n) || Ni%*| Ni (1 mons/n).

5. Kakoe BemecTBo U B KaKOM KOJIMYECTBE BBIJEIHUTCS HA KATOJE MPHU 3JIEKTPOJIM3E pac-
tBopa HY(NOs3), (arox rpaduToBsIif) B TeueHune 10 MuHYT mpu cuie Toka SA?
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Tema 7. Xumuueckasi TepMOAMHAMHUKA

HGJ’IBZ HN3YyUYCHUC OCHOBHBIX MOHSITHUHA M 3aKOHOB XHMHYECKOM TCPMOINHAMUNKH,
OCBOCHHC MCTOJUKH IIPOBCACHUA TCPMOXUMHYCCKUX PACUCTOB U paCuYCTOB q)YHKHI/II‘/’I (Ha-
paMeTpOB) COCTOsIHMA, OLCHKA CaAMOIIPOHU3BOJIBHOCTU ITPOTCKAHUA IMPOUCCCOB, N3YUCHHC
IMPOLCCCOB I'OPCHUA U TYIICHUA I10Kapa € HOSI/IHI/Iﬁ XUMHYECKOM TCPMOINHAMUKU.

Tema1l — Tema2 — Tema3 || Temad — Temas
]

| | I [
L | Tema6

Ddusmyeckas XMmus —‘

ONeKTPOXUMNYECKME
| CUCTEMbI

Xrmnyeckas
Xumuyeckas KMHeTuka
TepMOaMHAMMKa
|
TepmognHamuyeckue | —  [OMOreHHble
cUcTEMBI
v — leTeporeHHble
30MMPOBAHHLIE |-
|MHTeHcuerble | | QkcteHcuBHbe |
| 3akpbiteie |4 |TepmopuHammueckme |
BENWUYMHBI [ |
4| OTkpbITbIE F ‘ MepemeHHas ‘ | MapameTp ‘
|

| |
| Ceowcrtso | ‘ DYHKUMA I—‘ J

L L | sakow TepMoOUHAMWKK

Il 3akoH I
TepMOaMHAMUKM | | R | I |
BHyTpeHHss OHTansnus
JHeprus 3Heprug |
'M66ca T .
ennoeoi achdekt
3akoH l'ecca b
SHeprs I npouecca
lenbmMronbLa Cnenctevs ua
3aKkoHa l'ecca
Hanpaenenve OHT J'IlbnuﬁHblﬁ W
npoTeKaHus npouecca anenv
SHTPONMWIAHLIA (haKTOpbI
NpoTEeKaHWs NPOLECCoB
I

MoxapHasa onacHoOCTb
BellecTB U hU3nKo-
XUMUYECKUX NPOLECCOB

TunoBble 3a1aun (3agaHus):
1. PaccumuTaiite Terory, Beiaesstomytocs npu cropanuu 120 1 CH,. 3anummure Tepmo-
XUMUYECKOE YPABHECHHE.
2. Paccumraiite mamenenne sueprun [ mooca (AG®) nis mpomecca:
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Na;O) + H2Op — 2NaOH(p) o 3HaYeHMsIM CTaHIapTHBIX dHepruil ' modca oOpa3oBanus
BEIIIECTB. YKAXUTE TUIl peaKlUu (PK30- WIM dHJI0TepMUUecKas). Bo3aMOKHO i1 caMorpo-
M3BOJIbHOE MPOTEKAHUE PEAKIINU TP CTaHIAPTHBIX YCIOBHSIX ?

3. Ompenenure, BO3MOXHO Ju mpu 95°C caMONpOW3BOJIBHOE TPOTEKAHHWE IMPOIIEC-
ca Na;O¢y + H2Op — 2NaOH(y. OtBer 00oCHYyMTE, pacCUUTaB BEIMYHUHY HW3MEHEHUS
sHepruu [ m60ca mpu maHHOU TemIepaType.

4. Bpruucnurte TerioBor 3¢ (deKT peakuuu BoccTaHOBIEHUs okcuja xkenesa (1) Bogopo-
JIOM, UCXOJISl U3 CIIETYIOIUX TEPMOXUMHUYECKUX YPaBHEHUM:

FeO(K) + CO(r) = Fe(K) + COZ(F); AH; =-18,20 xJIx

CO(F) + 1/202(;) = COz(r); AH, = -283,0 kJ[x

Hz(r) + 1/202@) = HzO(r); AHz =-241,83 kJ[x
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Tema 8. XumMnueckas KHHETHKA

]_[eJII)I HN3Yy4YUTh OCHOBHBIC ITOHATHUS M 3aKOHBI XUMHYECKOM KMHCTHUKH, (I)aKTopBI,
BJIMATOIINC HAa CKOPOCTDH IIPOTCKAHHUA ITPOICCCOB.

OCHOBHbBIE NPUHLMNbI
peakuni ropeHna m
TyLUEHWA
duanyeckan xumusa
| r W SNeKTPOXUMHUYECKHNE
Xnmuyeckas CUCTEMbI
TEpPMOAMHAMWNKA
XMMHUYECKAA KMHETMKA
MpuHumn Je WaTtense [
CKOpPOCTb XMMUYECKNX
PaeHoBecne peakunmn
I
K dakTophl,
= R BNUSOLLUNE HA
pupoaa pearmpyoLlero CKODOCTH
BellecTea BELLEeCTBa p| ‘ l'omoreHHbIN
| = I 1
‘ Katanua l—
w— | TemneE:a'rypa | |
ASHCTBYIOWNX I eTeporeHHbIn
macc JHeprus
I L J akTueaumm
Mopapgok; KoHcTaHTa
peakumm —‘7 4 MapannensHble |
TWnbl 1 MEXaHU3MBbI M CDI‘Ipﬂ)K&HHbIE‘
XUMWYECKWUX peaKkunii
peaxll —{ lNMocnepoBaTtenkHbie |
— UenHble
ﬁ Mepvoguyeckne |

TunoBble 3a1aun (3a1aHus):
1. HanumuTe KMHETUYECKUE YPABHEHUS TIPSIMOM M OOpaTHON pPeaKInu:
CO+0; — CO,
2. Hanmmmte ypaBHEHUS XUMHUYECKHX pPEaKIMi, paccTaBbTe KOI(P(DUIIUCHTHI, 3aMHIINATE
BBIPAKEHUE 3aKOHA JEHUCTBYIOIIUX MACC I CIEAYIOIINX PEaKIIH:
Na,O + H,O0 —
H,+ O, —
3. OnpenenuTte MOPSAOK MO OTACIBHBIM peareHTaM M OOIMUNA KUHETUYECKHH TMOPSIOK
MIPOCTOMN PEAKIINU:
NO + H, — N,O + H,O
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4. Kak U3MEHUTCS CKOPOCTh MPOCTON PEAKIIUU

NO(F) + Clz(r) — NOC'(F)

MIPU YBEJIMUECHUM a) KOHIEHTpauuu okcua azora (11) B 3 pasza, 6) KOHIIEHTpaIuu XJiopa B
3 pa3a, B) KOHIIEHTpauy 000MX BEHIECTB B 3 pa3a?

5. Paccumraiite u3MEHEHHE OSHTAJBINH, SHTPONUMU W dHepruu [uOOca peakuuu:
NO(F) + Clz(r) — NOC'(F)

Kakum 06pa3oM MOKHO CMECTUTH pPaBHOBECHE JAHHOW XUMUYECKOW peakiuu BIPaBo?
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Tema 9. Kitacchbl oprannyeckux coeIMHEeHU. YTJ1eBOI0POabI
[lenb: M3yyeHHE TEOPUM CTPOCHUS OPraHUYECKUX COCAMHEHUN, HOMEHKJIATYPHI,

ClJI/I3I/I‘-IeCKI/IX U XUMHYECKHUX CBOMCTB MNPpCACIbHBIX, HCTIPCACIIBHBIX W aPpOMATUYCCKUX YI'-
JICBOJOPOJ0B, OLICHKA HO)I(apHOﬁ OITIaCHOCTH YTIJICBOJOPOIOB.

Paspen1 || Paspen2 OpraHuyeckas Xumus
Teopwsa CTPOEHUS OpraHUY4ECcKnX — HomeHknatypa
coeauHeHnn A.M. bytnepoea
— HNaomepusn
Knaccudmkaums
OpraHW<eckux COegUHEHWIA 3nekTpoHHbIE 3heKTh
LRI Yecnoeusa npoTekaHus ] HomeHknaTypa
MIESTN O OE OpraHU4ecKux peakumi
Fromonormy,
yrneao'u'opop'bl romonorm4ecKkne paasl
Livknoankamsi |
—  HachblLlweHHble ] Knaccupurkaumna
AnNKaHBbI ‘ OpraHW4ecknX peaKumui
|
— AnkeHbl |
— HeHacbllweHHbIe AnkaaueHsl \
ANKWNHbI \ MoxapHas
—| Apomatudeckue || Aperbl | OnaﬁHr(I)ch BELU.:CTB
J KpaTHOCTb pouecco
Mpasuna opueHTaunm B SEEEL
eaKUMAX 3NeKTPodUNLHOro
peaku poc [ Conpsixerme PeakunoHHas
Bl CNocoBHOCT
XMMU4eckne CBOMCTBa |
L_|{ Cnocobel nony4eHns
I | Peakunv 3ameLLieHms | | Peakumm okuncnenus |
| Menetnueckas cesib [ Tema 9 |
| Tepmudeckue npespallenus | Peakuuu ropeHust |
|| HacblweHHble
yrnesogopoas! | r| Peakumn npucoeauHeHns |
HeHacbllWeHHbIe I'IpaBHnD 3anuesa
yrneBsogopoabi
v | Peakunm annmuHupoBanms |
ApomaTtnyeckne
pllis 20 e e ] Mpasuno MapkoBHUKoBa

TunoBble 3a1aun (3a1aHus):
1. OOBsACHUTE ¢ XUMHUYECKOU TOYKH 3PCHUS MPOIIECCHI, MPOMCXOAAIINE TIPH B3PhIBE METa-
Ha.
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2. IlosicauTe, IOYEMY COBMECTHOE XpaHEeHUE OAJUIOHOB C XJIOPOM U METAHOM MOJXKET CTaTh
MIPUYHHOM B3pHIBa (TT0XKapa)?

3. Kak mo BHemHeMy BUIy TUIAMEHH OTJIMYHUTH ropeHue OeHzosa. OTBET MOATBEPAUTE
pacueramu.

4. CocTaBbTe CTPYKTYypHBIC (popMyITbl 2,3-TUMETHIITIEHTaHa, IEHTeHa-1, Toyora.

5. Kakas macca raqoreHmpou3BOJHOTO YTIIEBOJ0pOIa 00pa3yeTcsi MpU B3aUMOJICHCTBUU
21 T mpomeHa ¢ XJI0pOBOIOPOIOM?

6. HanummTe mpoayKThl XUMUYIECKUX PEAKITHIA:

CH; + HNO; —
CH3-CH2-CH3 —
CH, + H,O
TR 300°C
CH;—CH,—CH,—CHy— >
Cr,03
CH3_CH_CH2_CH3 + NaOH —_—>>
Br CIIMPTOBOM
2-6pomOyTan pacTBop

HsC-CH=CH; + H-OH —
CH, —-C=CH+H,0—H e,

H,SO,
O + HNO, —
AICI3
O + CI—CHyCH, —— =

CH,

Cl,. AICL,
O
-HCl
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Tema 10. @yHknuoHa bHbIE NPOU3BOAHbIE OPraHMYECKUX COeIMHEHU
[{enb: M3ydYeHHE OCHOBHBIX (PYHKIIMOHAJIBHBIX IPOHM3BOJIHBIX YIJIEBOAOPOAOB, HO-

MCHKJIATYPHI, (1)I/I3I/I‘-IeCKI/IX U XMMHUYECKHUX CBOMCTB q)YHKHI/IOHaJ'H)HI)IX IIPOU3BOJHBIX YTI-
JICBOAOPOAOB, OLICHKA HO)I(apHOﬁ OIIACHOCTH YyIJICBOAOPOAOB.

Paspen1 || Pasgen 2 OpraHu4eckas XMMus
Teopus CTPOEHNA OpraHWYecKux | Howmenknatypa
coennHenvn A.M. Bytneposa
— Haomepuna
Knaccutpmkaums
OPraHW4eCKMX CoegnHEHMIA BnekTpoHHbIe aththekTbl
1
YrneBsoAopoAs! YenoBva npoTekaHns . Homenknatypa
OpraHu4ecKknx pearkuuni
lNpoussogHble Fomonory,
YrmesoAopoaos | romonorudeckue paabl
|| FanoreHnponseoaHbie Knaconwaty
yrnesoaopoael | opraHu4eckux peakumit
AMWHBI CrvpTel | |
—| HuUTpocoeauHeHus
deHorbl |
—| M'apokcocoeauHeHUs
Anbaervasl |
KapBoHunbHble
coenHEeHNs KeToHel |
| TMpoctble ampbl _| Peakuum 3ameLyenvs |
|| KapBoHOoBbIE KMCNOTSI | Peakumm anummHmposatns |
L ®yHKUMOHANBHBIE _| Peakuuv nprucoegnHeHns \
NPoM3BOAHbIE KAPOOHOBLIX ' [Peakun BoccTanoBneHvs | q
KUCNoT oXapHas
—I S T T | ONacHOCTb BELEeCTB
[ CnoxHble ahupbl W NpoLeccoB
Peakuun ropeHns
| YKupbl x H pe |
XNMWUYECKNE CBOWCTB FEA T
- eckve ceoncrea CNocoBHOCTb
Cnocobbl nonyyeHuns
| FeHeTHyeckas casib |

TunoBble 3a1aun (3agaHus):

1. Hanumure peaxknuu:
NaOH
CH,-CH,-CH-CH,-C[ ———=
| C,H.OH
H
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CHCH,
3
é | C,H.OH
CH,- H—?-CH2-CH3 s,
Cl
CH,-CH=CH,+ H Br
CHS-CECH + HBr ——»

HC=CH + NaNH, —>

CH,~-OH .
+ Cu(OH
CH,-OH ronyGoi
0Ca10K
CH, CH; -
\ AbLO;
HiC—C

—CCH i
OH OH

Cl

3s0°C,
© +2 NaOH——5-
5-10%

P-P
L0
R-C_ + Ag,0 —>

H

0]
/

-C6H5_< + KOH —
H

CH;COOH + NaOH —

2. BeiOepuTe npaBuIIbHBIN (bI€) OTBETHI:
2.1. Obmas hopmysia CIUPTOB:

a) R-OH 0) R-COH B) R-COOH r) R-COOR
2.2. JIns Ha3BaHUA aBJETHIOB 10 CUCTEMAaTUYECKOW HOMEHKIIAType HCHOJb3yeTcs cy(d-
dukc:
a) - ajb 0) - on B) - 032 T) - oBas
2.3. dyHKIMOHABbHAS TPYIIa KApOOHOBBIX KUCIOT Ha3bIBACTCS:
a) TUAPOKCHUIIbHAS 0) kKapOOHMIIbHAS B) KapOOKCHUIIbHAsS ') HUTpOrpymnma
2.4. Onpenenute MOJICKYJISIPHYIO (DOPMYITy MPEASIbHOIO OJHOATOMHOTO CITUPTA:
a) CH4O 6) C5H1002 B) C3H7OC2H5 F) C2H4O
2.5. KauecTBEHHBIM peaKTUBOM Ha ()E€HOJI SABIIAETCS
a) OKCHUJl MeJIH 0) TUIPOKCU]T METU
B) XJIOPH]I XKeJie3a I') aMMHa4YHBIN PacTBOP OKCHIA cepedpa
2.6. Peaknius cepeOpsTHOTO 3epKajia OTHOCHUTCS K PEAKITUSIM .
a) OKUCIICHUS 0) BOCCTAaHOBJICHUSI  B) TUIPOJIH3A ') TUJIPUPOBAHUS
2.7. JlaiiTe Ha3BaHHUE COCTUHCHHMIO: 0)
I
CH;-CH-CH-C
|| MH
CH; Br
a) 2-meTmi-3-6poMOyTaHoi-1 0) 2-6pomM-3-MeTUIOyTaHATb

B) 2-MeTuI-3-0poMOyTaHab r) 2-0poM-3-MeTWINPOTIaHaJb
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2.8. K CBEXXENpPUTOTOBIEHHOMY OCaJIKy THAPOKCH]IA MeIi JOOABUIIM OPTraHUYECKOE Bellle-
CTBO M Harpenu. B pe3ynbrare romy0ast okpacka mnepemnuia B XelTyr0, a 3aTeM B KPACHYIO.
JlaHHOE OpraHUYecKoe BEECTBO — 3TO. ..

a) heHoa 0) areTaabaerua B) IJIULIEpPUH ') 3TaHOJ

2.9. BemiectBa, UMeEOIINE OJJUHAKOBBIA COCTaB, HO Pa3HOE CTPOCHUE U CBOMCTBA Ha3bIBa-
F0TCA

a) TOMOJIOTaMHU 0) uzomepamu B) MOJIMMEpaMU I') MOHOMEpPaMU

2.10. YcraHoBHUTE COOTBETCTBHE MEXAY Ha3BaHHEM (DYHKIIMOHAIBLHOM TPYMIBI U KJIACCOM
OpraHUYEeCKUX BEIIECTB.

1) xapOoHMIIbHAS
2) xapOOKCHUIIbHAS
3) ruApOKCUIIbHAS

a) OJTHOATOMHBIC CITUPTHI
0) KapOOHOBBIC KUCJIOTHI
B) CJIOXHBIE d(PUPBI

T') aJbJETHIbI
2.11. YcTaHOBHUTE COOTBETCTBHE MEXY KJIACCOM OPTaHUYECKOTO COSTUHEHHS U CyPPUK-
COM, YNOTpeOIsieMbIM JIJIs1 €r0 Ha3BaHUSI.

1) omHOATOMHBIE CIUPTHI a) - o3a

2) aapaerubl 0) - oBas

3) KapOOHOBBIE KHCIIOTHI B) - aJib
T) - €H
z) - o1
€) - aH

2.12. YcranoBUTE COOTBETCTBHE MEXTy (DOpMYJION BEIIECTBA U Ha3BAHUEM.

1) C;HsOH a) YKCyCHasi KUCJIOTa
2) CH;COOH 0) mpomnaHo
3) C¢HsOH B) STUJIOBBIN CITUPT

r) eHon

1) TIULEPHUH
2.13. Hammmmmre ypaBHEHUST Peakiid, TO3BOJISIONINE OCYIIECTBUTH CIICAYIONINE TIPEeBpa-
IICHUS.
C2H6 — C2H4—> C2H5OH—> CH3COH — CH3COOH
2.14. Beriuucnure 06beM BOJIOPOIa, KOTOPBIA BBIACIUTCS MIPU B3auMoaeucTBuu 9,2 r 3Ta-
HOJIA ¥ C METAJUIMYECKUM HATPUEM.
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Tema 11. IToimMepsbl U MOJIUMEPHBbIE MATEPHUAJIbI

[{enb: W3ydeHUE OCHOBHBIX MOHSATHH XWMHH BBICOKOMOJICKYJISIPHBIX COCAMHCHHUH,
HOMCHKJIATypPbl, XUMHUSCKUX CBOHCTB M CIIOCOOOB TOJyUEHUS IMOJIMMEPOB, U3YUCHHE T10-
’KapHOM OTACHOCTH IOJIMMEPOB, TOJUMEPHBIX MAaTEPHUAIOB U CIIOCOOOB CHMIKEHHS HX T'O-
pIOYECTH.

Paspen 1 — XWMUYecKkue CUCTeMBbI: HwakoMonekynsapHele
nonumMepbl coeguHeHns
Paspnen 2 |
= X BelcokOMONEKyNApHele CTeneHnb
asnen coeauHeHusi (BMC) NonvMepu3aLmmn
| ﬁ
JnemeHTapHoe 3BeHO Cononumepsl
HomeHknatypa —| |
—— | Monvmepel XuMu4eckue
BOICTBA npeBpaLleHns
Knaccudukaums CpykTypa MonumepaHanorndHbie | |
I MaKpOMONeKyI npespaLLeHus
|| Mo npoucxoxaeHuio z |
° o Moseaexue npu Peakuuun ycnoxHeHus H
No OTHOWEHWIO K § = Harpeee ¥ oxnaxgeHuu
- =
HarpeesaHWko % 9 Peakuwun gecTpykuum
o
Leh]
Mo Bvay 8= "opeHwe nonumepos 1 . [
|| HapmonekynsipHoii = %‘ WAbl ASCTPYKLMA
CTPYKTYpHI g5 KucnopogaHsin
= WHOEKC
Mo ncnonesyemeim I )
] CBONCTBAM YTV NOBbILLEHNS | OrHesalnTHbIe NOKPLITUA |_
OrHEeCTOWKOCTH
— — Mopaudukauus nonumepa —
|| Mo cnocoBy cuHTesa | | | MonukoHaeHcaLWS
. ] HanonHutenu |
Mo xumu:egxon Monumepu3saums
L nowu |
EAE | 3amepnuteny roperns ||
XumMmuyeckoe |
- MMonwWmepsl |- . mMoaucuumpoBaHue | AHTWNMpeHbl |
— [nactmaccel [ I{-:;MQSHE:LH " [ Beicokonpourbie
mMaTepuanos
TONVMEDHDI L = TEXHUYECKNE HUTK
KOMMNO3ULMOHHBIE | | CeoiicTea [ [PUMEHEHNE ™ [ Tpyaroroproune
maTepuansl marepuanos BOIOKHA
|| OrHesawuLléHHble
BONOKHA
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Tunoselie 3a1auu (3agaHus):
1. HanmummmTe peakiuy moJIuMepU3allin:

a) Oyrena-1, 0) Oytena-2, B) OyTamuena-1, 3, r) 2-meTunOyTaaueHa-1, 3.
2. Hanmmnre peakuuu oOpa3oBaHUs:
a) MOJINATUJICHA, 0) monumponuicHa, B) MOJUCTHUPOJIA

3. Hammmmmre peaxiiyio ropeHusl MOITUBUHAIXIIOPHIA:

4. Hanumute peaknuu MOJTMKOHICHCAIIMA aMHHOKHCIIOT:

a) TJIMIMHA ¥ aJJaHWHA, 0) TIMIMHA U TJIUIMHA

5. Uemy paBeH KO3 GUIIMEHT MOJUMEPHU3AIMH N300y THIICHA TIPH MOJTyYSHUHN MOJIUU300Y-
tuieHa ¢ Mr = 562807 HanummTe ypaBHEeHHE peaKIIuy MOJIMMEPU3AIINH.

6. [Tonrmep MONMUCTUPOIT XOPOIIIO PACTBOPSAETCS B HEMOJSPHBIX OPraHUYECKUX PACTBOPH-
Tessix: O€H30J1e, TOMYOoJe, KCUIIoJe, TeTpaxjiopMeTane. Beraucinre MaccoByO JAOJIO T0-
JUCTUPOJIA B paCTBOPE, MOJYUEHHOM PACTBOPEHUEM TMOJIUCTUPOIIA Maccoi 25 I B pacTBO-
pe OeH30J1a B TETPaxJIOPUCTOM YIJIEpOE C MAcCOBOM nosieit 6en3ona 22,73%, B KOTOpom
COJICPKUTCST OEH30J1 Maccoi 85 T.
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Tema 12. IlucnepcHbIe CHCTEMBI

L[CJIBZ HN3YyUCHHUC CBOMCTB AUCIICPCHBIX CHUCTCM, HUX YCTOﬁqHBOCTH 1 CIroco0oB mo-

Jy4deHUs, N3yUeHUE TOBEPXHOCTHBIX SIBJICHUM, U3YyUEHHUE TIEH M IMOPOIIKOB, KaK OTHETY-
IIaIX CPEJICTB.

Pasgen 1 T {MykporeTeporeHHsle cucTeMbl |
KonnongHas xumus
Pasgen 2 [ NucnepcroHHas cpeaa
J OucnepcHele cuctemsl (C)
Pasgen 3 NucnepcHas casa
CnocoBbl nomny4exuns [ Knaccudpukauma [1C Mo arperaTHoOMy

L

|
MNpumeHeHue

Ceoiictea | cocToAHUKo ha3s
NabbiTouHas P ——
MoBepxHOCTHBIN crioit |— MOBEPXHOCTHAA | | hyenencHocTy —
| 3Hepra | Cllo
=)
MoBepxHOCTHBIE |—— no opme 1acTuL v f‘f
ABTICHNA SLll no Baelmmo EWCTBUIO YacTu % :
BelliecTea B nmcne'?:lc:ﬁoﬁ cdasbl - S S
Ancopbuus AUCNEPCHOM | & -g-
COCTOSAHWUM Nno CTeneHu AR
MexdpasHoe =
, CTPYKTYPHPOBaHHOCTM
B3aMMOOENCTBUE MNMoBepxHoCTHas l
aKTMBHOCTb Mo aHeprum
CmaumsaHve n .
B3aMMoAencTemA a3
pacTekaHwe BHyTpndazHoe Pacrteopel BMC
B3aVMOQENCTBWE CeoicTea BOAHbLIX
Agdresus [ pacteopoe MAB |—|Konnouaxsie MNAB
Koresus [
MoBepXHOCTHOE MpuMeHerve MuuennoobpazosaHue
HaTsKEeHWE
.' ] Conwbunnsaymns
MNoBepXHOCTHO-HEAKTUBHbIE [ iMukporeTeporeHHble CUCTEeMbI | .
BELECTBA (HHB) | —m I CHW¥eHne
| Mactel | | CycneHaum | HOBEDXHOCTHONG
MoBEPXHOCTHO-MHAKTUBHbLIE '| — P
HaTAXEHNA
sewecTea (MAB) a | Omynbcun | | Asposonb | |
[NoBepXHOCTHO-aKTUBHbIE —{ Menbi IrlnéHKM || HDF])DLIJKH nTpaaTﬁJ;O
sewectsa (MAB) [ : ’_‘ P
[
CrpoeHue SKcnnyaTauMoHHbIE
'mopodunbHO- — P ' yarau
- Knaccundmkauna cBoWcTBa
nunoduneHeI banaHc |

KpaTHOCTb NneHbl

MeHoo6pasosatenw

lNeHoracuTtenw
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Tunoselie 3a1auu (3agaHus):
1. 3onb cepHOKkucaOro Oapusi TOJYYEH CMEIIEHWEM pABHBIX OOBEMOB pPAaCTBOPOB
Ba(NO3),; u H,SO4. Hartmcats hopMyITy MHUIICIUTEL.
2. Ommpasich Ha KiIacCU(UKAIMIO TUCTIEPCHBIX CUCTEM IO BUY JHMCIEPCHOH (has3bl, yka-
KUTE THI TACIIEPCHON (a3bl B CUCTEMAX:
— HedTAHAS TJICHKA Ha TIOBEPXHOCTH BOJOEMA;
— Masu, KPEMBI;
— TeIu;
— TOHKHUU CJIOW MacJja Ha CTEKJIE;
— TKaHb;
— TIEHa.
3. Kakoit non Oyner okas3plBaTh HAMIy4Ilee KOaryJaupylolee ACHCTBUE ISl MUIEIUIBI,
00pa30BaHHOM MO peaKIINU:
MgCl,(u36) + Na,CO3; —MgCO3 + 2NaCl?
[IpuBeanTe CTPOCHUE MULIEILIIBI
4. KakoBbl 0011IME NPU3HAKH, XapAKTEPUIYIOLIUE BCE JUCTIEPCHBIE CUCTEMBI?
5. Kakue ¢akTophl BIUSAIOT HA yCTOMUYUBOCTH TIEHBI?
6. BeibepuTte npaBuiIbHbIHN (bIe) OTBET(BI):
6.1. JlucnepcHas cuctema, oOpa3oBaHHas ra3000pa3HON MUCIIEPCHOW CPEION W TBEPIOM
aucnepcHou (aszoif — 37o0...
a) TbLIb 0) cycnieH3us B) [IEHA r) TyMaH
6.2. JIlucnepcHast cucrteMa, 0Opa3oBaHHAS JKHJKOW IHUCICPCHOM CPEON W TBEPAOW IHC-
nepcHou ($azoif — 370 ...

a) AIMYJIbCHSI 0) cycnieH3us B) [IEHA T) IbIM
6.3. Jlnst 300181 cynbdara 6Gapusi, MOTYyYEHHOTO 0 PEaKIIUU
BaClyuss)+ K2SO,—BaSO, + 2KCl SIIPOM MUIICIIIBI SIBJISICTCS:

a) BaSO, 0) BaCl, B) K2SO, r) KCI
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JJIeKTPOHHBIE 00pa3oBaTe/ibHbIE PeCypChl

1. lludposas cpena MBanoBckoit noxapHo-cnacarensHon akagemuu ['TIC MUC Poccun.
— Pexxum nmocryma: http://192.168.32.105/eduserver/.

2. DnekrpoHHas oubmmoreka akagemuu «MCHS booksy. http://Bibliomchs37.ru.

3. Enunas BemomctBeHHas anekTponHas oubimoreka MUC Poccun cets UHTpaneT mo an-

pecy: 10.46.0.45.


http://bibliomchs37.ru/
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I'noccapmit

ABOT'AJIPO UM CJIO (umu noctostHHas ABoraapo): Na = 6,02:10% wacTui BemecTsa.
ABOI'AJIPO 3AKOH — cm. 34KOH ABOI'A/[PO.

AJICOPBIS — koHIIEHTpUpOBaHUE KakOTo-1HOO BellecTBa Ha MOBEPXHOCTH paszjena
¢a3. Hanpumep, KOHIIEHTpUPOBaHUE MOJICKYJI Tra3a (amcop0ara) Ha TBEPON MTOBEPXHOCTH
(ancopOenre).

AKTUBUPOBAHHbBIN KOMIUIEKC — cM. ITEPEXOJJHOE COCTOAHHUE.

AJIJIOTPOIINS — siBieHue CyleCTBOBAHMSI XUMUYECKOT0O AJIEMEHTA B BUJIE JIBYX WJIU HE-
CKOJIBKMX MPOCTBIX BEIIECTB, PA3JIUYHBIX IO CTPOCHUIO U cBoMcTBaM. [Ipu onpeaeneHHbIx
YCJIOBUAX aJUIOTPONHBIE MOAU(DUKAIIUA MOTYT IIEPEXOUTD JIPYT B JIpyTa.

AM®OTEPHOCTbD — crnocoOHOCTh HEKOTOPBIX XWMHUYECKHX COCIWHEHUU MPOSBISATH
KHUCIIOTHBIC WJIM OCHOBHBIE CBOMCTBA B 3aBUCUMOCTHU OT BEIIECTB, KOTOPHIE C HUMU pearu-
pytoT. AMdorepHbie BemecTBa (aM(POIUTHI) BEAYT ce0sl KaK KUCIOTHI 10 OTHOIICHUIO K
OCHOBAHMSIM M KaK OCHOBAHUS — MO0 OTHOILICHHUIO K KUCIIOTaM.

AHI'MJIPUIBI — xucioTHBIE OKCUABI, MPYU B3aUMOJCHUCTBUU BOJABI C KOTOPHIMH 00pasy-
FOTCS KHCJIOTBI.

AHUMOHBI — oTpuniatenbHO 3apsyKEHHbIE HOHBI.

ATOM — HauMmeHbIIasg YacTHIIA XUMHYECKOTO DJICMEHTA, SIBJISIONIASCS HOCHTEIEM €ro
CBOMCTB. ATOM MOCTPOEH U3 CyOATOMHBIX YaCTHUI] — TPOTOHOB, HEUTPOHOB, AIEKTPOHOB.

ATOMHASA EJVMHUIIA MACCHI (a.e.M.) — paBHa 1/12 gacth Macchl aTomMa yriaepoja
C1%, B s;1pe KOTOPOro 6 MPOTOHOB M 6 HEWTPOHOB, a B HIIEKTPOHHOI 060JI0UKE 6 HIIEKTPO-
HOB.

ATOMHBIN BEC (B umciIeHHOM BbIpaseHHH To xe, uto OTHOCHTEJIFHAS ATOM-
HAX MACCA) — macca aTomMa Kakoro-au0o 3JIEMEHTA, BRIPAKECHHAS B AMOMHbIX eOUHUYAX
Mmaccel (YraepoaHbIX €ANHNILAX). ATOMHBIN BEC 2JIEMEHTA PABEH CPEIHEMY 3HAUYEHUIO U3
ATOMHBIX BECOB BCEX €r0 MPUPOJAHBIX U30TOIMOB C YUETOM UX PACIPOCTPAHEHHOCTH.

ATOMHBIN HOMEP — To %xe, 4To NopsAaAKOBBIM HOMep 3iieMeHTa B [leproanueckoil cu-
creme J[.MI. MenneneeBa. ATOMHBIII HOMEpP YHCICHHO PABEH MOJOXKHUTEIBHOMY 3apsiy
AJIpa 3TOTO IEMEHTA, T.€. YUCITY IIPOTOHOB B SAPE JAHHOTO JJIEMEHTA.

BAJIEHTHOCTD — 4ncio 3JIeKTPOHHBIX Map, ¢ MOMOIIbIO KOTOPHIX aTOM JTaHHOTO 3Jie-
MEHTA CBS3aH C APYTUMHU aTOMAMH.
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BAJIEHTHBIE DJIEKTPOHBI — s1ekTpoHbl, KOTOpPbIE YYaCTBYIOT B 00pa30BaHUM XHUMHU-
YECKOU CBS3H.

BEIIECTBO — dopma matepuu, kotopas o0iagaeT COOCTBEHHOW MacCOi, T.e. Maccou
nokos. COCTOMT U3 MOJIEKYJI, aTOMOB, HOHOB U JIp. CTPYKTYPHBIX €IuHUI]. B xumun vaie
UCTIONIb3YEeTCsl TOHATUE KOHKPETHOTO BEIIECTBA - XJIOPUJ HaTpus, cynbdat Oapus, caxap,
U T.J.

BOIOPOAHAS CBA3b — onuH U3 BUJIOB MEKMOJIEKYJIAPHBIX CBSI3€H, 00YCIOBICHHBIN B
OCHOBHOM JJIEKTPOCTATHYECKAMU CHJIaMU. BO3HUKaeT MEXIy MOJIEKYyJaMH, B COCTaB KO-
TOPBIX BXOJUT aTOM BOJOPO/Ia, CBSI3AHHBIN C aTOMaMHu HauboJiee 3JIEKTPOOTPULIATEIbHBIX
AJIEMEHTOB: ()TOpa, KUCIOPOAA, a30Ta, PEKE XJIOPA UIH CEPBHI.

BOJIOPOJTHBIN ITOKABATEJIb (pH) — necsatHunblil orapudM KOHIEHTPALHH HOHOB
BOJIOPO/Ia, B3sATHIN ¢ 00OpaTHbIM 3HakoM: pH = -Ig [H*].

BOCCTAHOBUTEJIb — XuMH4YECKUI 3JIEMEHT, TPUHUMAIOIINN JIEKTPOHBI B MPOLIECCE
BOCCTaHOBJICHUS.

T'A30BAS IIOCTOSAHHAS R — em. KJIAIIEUPOHA-MEH/EJIEEBA YPABHEHUE.

I'ETEPOI'EHHBIE PEAKIINHN — xuMuueckue peakimyu MeK1y BEIIECTBAMU, HAXOASAII-
MHCS B pa3HbIX (azax (pa3HbIX arperaTHbIX COCTOSIHUSIX BEILIECTBA).

I'MBPUIN3 AL — nporiecc B3anMOICHCTBHUS SJISKTPOHHBIX OpOUTAJICH, IPUBOISIINI K
WX BBIPABHUBAHUIO 110 (POPME M SHEPTHUHU.

TTMAPATAIIUSA — cBa3biBaHKE MOJIEKYJ (ATOMOB, HOHOB BEIIECTBA) C BOJIOM, HE COMPO-
BOXK/IAIOIIEECs pa3pyIlIEHUEM MOJIEKYJ BOJIBI.

I'MAPATDBI — coequHeHust BEMIECTBA C BOJIOM, UMEIOIIUE MOCTOSIHHBIN WM MEPEMEHHBIN
COCTaB M 00pa3yIoIIMecs B Pe3yJIbTaTe TUAPATAIINN.

I'MAPOKCUJIBHAA I'PVIIIIA — rpynna OH.

I'MAPOJIN3 (COJIN) — obpaTrMoe B3aUMOJICHCTBHE HOHOB COJIM C MOHAMH BOJBI, TPH-
BOJIAIIEE K M3MECHCHHIO PABHOBECHUS MEX 1y HOHAMH BOJOPO/Ia U THAPOKCH/IA B paCTBOPE.

I'OPEHUE — 6bIcTpo MpOTEKAOIIMI MTPOIIECC OKUCISHUSI BEIIECTBa, COMTPOBOKIAFOIITUICS
OOJIBIIIUM BBIICJICHUEM TEIlJIa U IPKUM CBEUCHHEM.

I'OMOI'EHHBIE PEAKIINN — xumudeckre peakiuu, MpOoTEKAIIKUe B OTHOPOIHOM (a-
3e.

JUCTWITALMA — 1o xe, uto I[IEPEI'OHKA.
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JANODY3US — camonpou3BOILHOE BHIPABHMBAHUE KOHILIEHTPAllMU BEIIECTB B CMECH,
00yCIIOBJIEHHOE TEIUIOBBIM JIBIDKEHUEM Mouiekys. [lepeHoc yacTull BemiecTBa, NPUBOIS-
I K BBIPABHUBAHUIO €70 KOHIIEHTPAIIMU B IEPBOHAYAIIBHO HEOJHOPOJHON CUCTEME.

3AKOH ABOI'AJIPO. PaBHbie 00BbeMBI TI00BIX Ta30B (IIpU OAMHAKOBBIX TEMIIEpaType U
JABJICHUU) cojepxaT paBHOe uucio moisekys. 1 MOJIb mo0oro rasa mpu HOpMaJIbHBIX
YCJIOBUSIX 3aHUMaeT 00beM 22,4 1.

3AKOH COXPAHEHUA MACCHI — macca BemiecTB, BCTyHalOIUX B XUMUUYECKYIO pe-
aKIIMIO, paBHA MACCE BEIIECTB, 00PA3YIONINXCS B pE3YJIbTaTE PEAKIUU.

SAPAN SAJIPA — nonoXuTenbHbIN 3apsig aTOMHOTO s/Ipa, PaBHBIA YKCIY IPOTOHOB B SIIPE
JAHHOTO 3yeMeHTa. [lopsAKOBBIM HOMEP XUMHUYECKOIo 3jeMeHTa B Ilepuonnueckon cu-
creme .M. Menzaeneesa paBHseTcs 3apsay siapa aTroMa 3TOro 3JIEMEHTA.

N30TOIIbI — atomHBIE pAa3HOBUIHOCTH OJHOIO M TOTO K€ 3yIeMeHTa. M30TOmbl cOCTOAT
13 aTOMOB C OUHAKOBBIM 3APA/[OM A/[PA (TO €CTh C OIMHAKOBBIM YUCJIOM MPOTOHOB),
HO C Pa3HbIMU OTHOCHUTEIbHBIMU ATOMHBIMH MaccaMu (TO €CTh C Pa3HbIM YUCJIOM HEUTpO-
HOB B SI7Ipe).

MHI'MBUTOPBI — BeniecTBa, 3aMeJISIONIME XUMUYECKUE PEAKIIUH.

NHJIMKATOPBI (kucnoTHO-OCHOBHBIE) — BEILIECTBA CIIOKHOTO CTPOEHUSI, UMEIOIITUE Pa3-
HYIO OKpPacKy B pacTBOpax KUCJIOT U OCHOBaHUM.

NHULIMATOPBI — BemiectBa, qo0aBieHrne KOTOPBIX K peareHTaM MPHUBOJUT K Hadaly
XAMUYECKOU pEaKIUH.

NOHHAS CBA3b — Bux nonsspHoi KOBajneHTHOM CBs3H. CBS3b MEXKIy ABYMs aTOMaMu
CUMTAETCS] MIOHHOM, €CIIM Pa3HUIIA AJIEKTPOOTPHULIATEIbBHOCTEN 3TUX aTOMOB OOJIbIIE JTUO0
paBHa 2,1.

NOHBI — oTpuiiatenbHO Wi MOJOXKUTEIFHO 3apsXKEHHbBIE YaCTHIIBI, 00pa3yroImecs B pe-
3yJIbTaTe€ MPUCOEAVMHEHUS WU OTJA4Yu SJEKTPOHOB aTOMaMU 3JIEMEHTOB (WJIM TrpynnamMu
aTOMOB).

KATAJIM3ATOPBI — BeniecTBa, CiOCOOHBIE YCKOPSITh XUMUUECKHE PEAKIIUU, CAMHU OCTa-
BasICh MPU 3TOM HEU3MEHHBIMU.

KATHUOHBI — n010XUTEABHO 3apsSKEHHBIE HOHBI.

KBAHTOBBIE UNCJIA — onuchIBalOT COCTOSHUE KOHKPETHOIO 3JIEKTPOHA B JIEKTPOH-
HOM O0J1aKe aToma:

— I'NTABHOE KBAHTOBOE UHCJIO (n) onpenenseT Haubosiee BEPOATHOE PACCTOSIHUE
AIIEKTPOHA OT sI7Ipa, T.€. CPEAHHUE pa3Mepbl SIEKTPOHHOTO 00IaKa U SHEPTHUIO AJIEKTPOHA;
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— OPBUTAJIBHOE KBAHTOBOE YMCIJIO (l), Ha3piBaeMoe Takyke MOOOYHBIM HJIH
a3UMYTaJIBHBIM, OTpeenseT popMy IEKTPOHHOTO 00JIaKa U OTKIIOHCHHE YHEPTeTUIECKO-
TO COCTOSIHHS OT CPEIHEr0 3HAuCHHS, XapaKTepPH3yeMOro IIaBHBIM KBAHTOBBIM YHCIIOM,
T.€. XapaKTEpU3yeT SHEPTHIO AIEKTPOHA HA YHEPTeTUIECCKOM TIOyPOBHE;

— MATHUTHOE KBAHTOBOE UMCJIO (M) omnpeaensieT OpUeHTALNIO JIEKTPOHHOTO
o0Jjlaka B MPOCTPAHCTBE — YKa3bIBAET KOHKPETHYIO OpOUTANIb (S-OpOUTaNb, pPx-OpOUTab,
py-opOHTaNb U T.1.);

— CIIMHOBOE KBAHTOBOE YHCIJIO (M) He cBS3aHO ¢ XapaKTEPUCTHUKOW aTOMHOM
opOuTay, a yCIOBHO XapaKTepU3yeT COOCTBEHHOE BPAILIEHUE IEKTPOHA
BOKPYT CBOEH OCH.

KHNCJIOTBI — crnoxHble BeniecTna, COCTOSIIME U3 aTOMOB BOJIOPOJIa, CIIOCOOHBIX 3aMe-
IaThCS HA METAJIJI, 1 KMCJIIOTHOI'O OCTaTKa.

KOBAJIEHTHAS XMUMHNUYECKASA CBA3b — cBs3b, KOTOpasi BO3HUKAET MEXKIY aTOMa-
MU 3a cueT 00pa30BaHUsI OOIIMX ANEKTPOHHBIX Map.

KOBAJIEHTHAS CBA3b — cBs3biBaHME aTOMOB € TIOMOIIBIO OOITUX (TI0ICICHHBIX MEXK-
Iy HUMH) SJIEKTPOHHBIX map. HenomnsipHas KoBajeHTHas CBSI3b 00pa3yeTcs MEXy aroMa-
MU ofHOTO BHja. [lonsipHas KoBaJeHTHas CBS3b CYILECTBYET MEXAY JIBYMs aTOMamMu B
TOM CJIy4ae, €ClId UX AJIEKTPOOTPULIATEIIBHOCTH Pa3INdatoTCsl HE3HAUUTEIBHO.

KOHIEHTPAIINA — BenuuuHa, BbIpakaeMasi OTHOIIIEHUEM MAaCChl, YHMcCjia MOJb HWJIU
MOJIb SKBUBAJIEHTOB PACTBOPEHHOI'O BEIIECTBA, MPUXOSIIETOCS HAa Maccy, o0liee KoJu-
YECTBO MOJIb UM 00BEM BCEro pacTBOPA WK TOJIBKO PACTBOPHUTEIIS.

KPUCTAJIUIN3AILIMA — ciocobd 04MCTKH BEIIECTBA MyTEM OCaXKICHUSI €r0 U3 HACHIIICH-
HOTO pacTtBopa. OOBIYHO HACHIIICHHBIM PACTBOP BEIIECTBA TOTOBUTCS IIPH IOBBIIIEHHON
temneparype. llpu oxyaxknaeHun pacTBOp CTAHOBUTCS NMEPECHIIICHHBIM M YKCTBIE KpH-
CTaJIJIbI BBINIAJIAIOT B 0CalOK. [IpumecH, 1o KOTOPBIM PacTBOpP OCTAETCS HEHACHIIICHHBIM,
OCTAIOTCSl B PACTBOPUTENE U OTPUIBLTPOBBIBAIOTCS OT KPUCTAJIIOB.

KPUCTAJIUIOT'UJIPATDI — BemiecTBa, coaepxaiiue B CBOEM COCTABE MOJICKYJIbI BOJbI.

MACCOBOE YHUCIJIO (A) — cymMa yncia npoToHoB (Z) u HelTpoHoB (N) B siipe aToMa
Kakoro-auoo sneMmenta (A = Z + N).

MEH/EJIEEBA-KJIAIIEMIPOHA YPABHEHUE: pV=nRT, rae n — yncio MoJiei rasza; p
— naBieHue raza; V — odbem rasa; T — temmneparypa; R — yHuBepcaibHasi ra30Basi OCTO-
suHag. B cucreme CU naenenme msmepsierca B Ila, o6bem B M3, Temmeparypa B K, a
R= 8,314 Ix/monp K.

METAJUIMYECKASA CBA3b — xumuueckasi CBs3b B KPUCTAILIE MEXK]Y IMOJOXKUTEIBHO
3apsOKEHHBIMM MOHAMU MeETajljla IOCPEACTBOM CBOOOJHO IepeMelaroimuxcs (o Bcemy
00BbEMY KpUCTAIIJIA) 3JEKTPOHOB C BHEITHUX 000JI0YEK aTOMOB METAJLIA.
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METAJUIbI — TBepable nMpu KOMHATHOW TeMIlepaType BelIecTBa (3a UCKIIOUYCHHEM PTY-
TH), C METAJUIMYECKUM OJIECKOM, BBICOKOH TEIUIO- U AJIEKTPOIPOBOTHOCTHIO. ATOMBI Me-
TaJIJIOB OTAAIOT AJIEKTPOHBI, 00pa3ys MpU 3TOM MOJIOKUTEIBHO 3apsiKEHHBIEC HOHBI.

MOJIEKYJIA — HauMmeHbIIasi yacTUIla KaKoro-Jinbo BeIIecTBa, OINpeessatonias ero Xu-
MHYECKHE CBOMCTBA M CITIOCOOHAS K CAMOCTOATEIIBHOMY CYIIIECTBOBAHUIO.

MOJIEKYJISIPHASL OPBUTAIJIb — snektpoHHOE 0651aKk0, oOpa3yrolieecs: Ipu CIUSHUU
BHEIITHUX JJICKTPOHHBIX 000J0YeK aTOMOB (aTOMHBIX OpOWTajeii) mpu 0Opa3oBaHUH MEXK-
Iy HUMH XMMHYECKOU CBsI3U. MoJIEKyJIIpHBIE OpOUTAI 00pa3yIOTCsS MPU CIUSHUU JBYX
WJIM HECKOJIBKUX aTOMHBIX OpOHTAJIEH.

MOJIb — konuuecTBO BellecTsa, coaepxkaiiee 6,022:10% cTpyKTypHBIX €IMHUI] JAHHOTO
BEIIECTBA.

MOJIAPHA A MACCA — macca 01HOTO MOJISL BEIIECTBA B rpaMMax. UMCIEHHOE BbIpaKe-
HUE MOJIIPHOW MacChl COBIIAJIa€T C MOJICKYJISIPHBIM BECOM (MJIM aTOMHBIM, €CJIM BEIIECTBO
COCTOUT U3 aTOMOB) B €IMHMIIAX a.€.M.

HACBIIIIEHHBIN PACTBOP — pactBop, HaxoAsSIIUICA B paBHOBECUU C PACTBOPEHHBIM
BEILIECTBOM M COJIEpXAIUA MAKCUMAJIbHO BO3MOXHOE JJIsSI IAaHHBIX YCJIOBUN KOJUYECTBO
ATOTO BEIIECTBA.

HEUWTPOH - snexktpuuecku HeWTpaabHas dJieMeHTapHas (T.e. Hepa3aeanuMas) 4acTulla.

HEMETAJIJIbI — BemiecTBa, COCTOSIIIIME U3 MOJICKYJI: Ta3bl, )KUAKOCTH, JIETyYUEe TBEP/IbIC
BCILIECTBA; HE 00J1aal0T METAUIMYECKUM OJIECKOM, UMEIOT HU3KYIO TEIJIO- U 3JICKTPOIPO-
BOJIHOCTh. ATOMBI HEMETAJIJIOB MPUHUMAIOT AJIEKTPOHBI JIJISI 3aBEPILICHUSI BHEIITHETO YHEP-
TETUYECKOTO YPOBHSI, 00pa3ys Mpy 3TOM OTPHUIATEIBHO 3apsyKEHHBIC HOHBI.

HEITOJAEJIEHHAS ITAPA »31€KTpOHOB — BHENIHSAS 3JIEKTPOHHAS T1apa aToMma, HE y4acT-
BYIOIIIasi B 00pa30BaHUM XUMHYECKOMN CBSI3U.

HOPMAJIBHBIMU YCIIOBUAMMU (H.y.) HaszsiBatoT Temiepatypy 0°C (273 K) u nasine-
uHue 1 atm (760 mMm pryTHOTO cToNOa v 101325 Tla).

OKUCJIIUTEJIb — XuMUYECKUH 3JIEMEHT, MIPUHUMAIOIIUN 3JIEKTPOHBI B MPOLIECCE BOCCTA-
HOBJICHMUSL.

OKCHbBI — cnoxHbIe BEMIECTBA, COCTOSAIINE U3 aTOMOB JBYX 3JIEMEHTOB, OJMH U3 KOTO-
PBIX — KUCJIOPOJT B CTETIEHU OKUCTICHUS — 2.

OPBUTAIJIb — npocTpaHCTBO OKOJIO Siipa, B KOTOPOM MOKHO OOHApY>KUTh JIEKTPOH. 3a
npeAesamMu 3TOro0 IMPOCTPAHCTBA BEPOSTHOCTh BCTPETUTH AJIEKTPOH JOCTATOYHO Maja
(menee 5%).
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OCHOBAHMHE — cnoxHo€ BEIIEeCTBO, COJIEPKAIIEE B CBOEM COCTABE MOHBI METAJJIOB JIW-
00 MOHBI AMMOHUS U TUAPOKCHIILHBIE TPYTIIIHL.

OTHOCUTEJIbBHAA ATOMHASA MACCA — macca atoMa, BbIpaK€HHasl B yTIEPOIHBIX
€MHHULIaX Macchl; IOKa3bIBAET, BO CKOJIBKO pa3 Macca JJaHHOro aroma 0osbiue 1/12 maccsl
atoma yrieposa msorona *2C.

OTHOCUTEJIbHASA TNIOTHOCTDH OAHOTI'O T'A3A (TA3A A) ITO AIPYTOMY (T'A-
3V B) — oTHOILIIEHHE MOJIIPHOM Macchl raza A K MOJISIpHOI Macce rasa B.

[TEPEI'OHKA — crioco0 ouucTku BeniecTB (Kak MPaBUIIo, KUAKOCTEH) MyTeM UX ucnape-
HUS B OJTHOM COCYJl€ U KOHJICHCALlMU I1apoB B Ipyrom cocyze. [leperonkoi MOKHO pasje-
JIATH KUJIKOCTH, €CIIA UX TEMIIEPATYPbl KUIICHUS OTJIMYArOTCH.

[NEPEXO/JJHOE COCTOSHUE (1o xe, uto AKTUBMPOBAHHBIII KOMIIJIEKC) —
KOPOTKOXKMBYIIIasi MOJICKYJa, BOZHUKAIONIAsA B XMMHUYECKON peakiuu MpU NEpPexojie OT
Ha4yaJIbHOTO COCTOSIHUS (pPEareHThl) B KOHEUHOE (MMPOAYKTHI).

IMEPUOINYECKHNU 3AKOH — cBoiicTBa MpOCTHIX BEUIECTB, a Tak:kKe (hOPMBI U CBOMCTBA
COEAMHEHUN 3JIEMEHTOB HAXOAATCSA B NMEPUOANYECKON 3aBUCHMOCTH OT BEJIMYMHBI 3apsiaa
snipa aToMa (IOPsIIKOBOTO HOMEpA)

ITPOCTOE BEHIECTBO — BemiecTBO, KOTOPOE COCTOUT M3 aTOMOB TOJIBKO OJHOTO 3Jie-
MEHTA WJIA U3 MOJIEKYJ, IOCTPOECHHBIX U3 aTOMOB OJHOTO AJIEMEHTA.

ITPOTOH - ycroitunBas 31eMeHTapHas (T.€. Hepa3AelinMas) 4aCcTUIA C MOJIOKUTEIbHBIM
AIEKTPUUYECKUM 3apsIIOM.

I[TPOHECC BOCCTAHOBJIEHUS — mnpouecc npuHATHSA SJIEKTPOHOB AaTOMOM WU
MOHOM.

IMTPOHECC OKMCJIEHM A — mpoiiecc oTaauu 3A€KTPOHOB aTOMOM HJIA HOHOM.

PAJIUKAJIbI — gactuipl, obnagaronme CBOOOAHBIMU BAJICHTHOCTSIMU, T.€. UMEIOIIUEC He-
CIIapeHHbIE AJICKTPOHBI HAa BHEIIHUX OpOUTAIISIX.

PAZINYC ATOMA — ycl0BHOE pacCTOSIHUE OT siipa 10 TPAHUIIbI SJIEKTPOHHOU IMJIOTHO-
CTH.

PACTBOPDBI — romorenHbie CUCTEMBI, COCTaB U CBOMCTBA KOTOPBIX MOXKET U3MEHATHCS B
ONPEAEIECHHBIX, YACTO BECbMAa IIMPOKUX MPEIeIax.

PACTBOPEHHBLIE BEIIIECTBA — KOMIIOHEHT (KOMIIOHEHTHI) pacTBOPa, HaXOASIIUECS
B HEJIOCTATKE.

PACTBOPUMOCTD — crioco6HOCTh BeIIeCTBa PACTBOPSATHCS B TOM UJIM HHOM PacTBOPH-
Tesne. Mepoil pacTBOPMMOCTH BEILIECTBA MPU JAHHBIX YCIOBHSX SIBJISIETCS €r0 COAEp>KaHue
B HACBIIIIECHHOM PacTBOPE.
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PACTBOPUTEJIb — kOMIIOHEHT pacTBOpa, KOTOPKIH B3ST B OOJIBIIIEM KOJUYECTBE U UME-
€T TO JK€ arperaTHOE COCTOSIHUE, YTO U 'y PACTBOPA B LEJIOM.

PACTBOP HACHIIEHHBIN — pacTBOp, B KOTOPOM BEIIECTBO NPH JAHHOH TEMIIEpaType
y>ke O0JIbIlle HE PACTBOPSAETCS.

PEATEHTBI — ucxonHbie BellleCTBA B XMMUUYECKOW PEAKIIHH.

PEAKIUA 3AMEHIEHU S — peakiust MeXy IPOCTBIMHU U CIOKHBIMU BEIIECTBAMH, B pe-
3yJbTaTe KOTOPOM aTOMBI IIPOCTOIO BELIECTBA 3aMEIIAIOT aTOMBI OJHOIO U3 HJIEMEHTOB
CJIOKHOT'O BELIECTBA, IIPU 3TOM 00pa3yIOTCsl HOBBIE IIPOCTHIE U CJIOKHBIE BEILIECTBA.

PEAKIINA HEOBPATUMAS — peakuusi, mpoTeKaroniasi B JaHHBIX YCIIOBHSX JI0 KOHIIA,
TO €CTh JI0 MOJIHOTO MPEBPAIICHUS UCXOIHBIX BEIIECTB B MPOAYKTHI PEAKIIUH.

PEAKIHMA OBMEHA — peakius MeXly CJIIO)KHBIMU BEIIECTBAMHU, B PE3YJIbTATE KOTOPOU
OHM OOMEHMBAIOTCS CBOMMH COCTaBHBIMH YacTsIMH, MPU ATOM OOpa3yloTCs JBa HOBBIX
CJIO’KHBIX BEILECTBA.

PEAKIHMA OBPATUMAS — peakuusi, mpoTeKaromiasi B JaHHBIX YCIOBUAX OJHOBPEMEH-
HO B JIByX B3aUMHO MPOTHBOIIOJI0KHBIX HAITPABJICHUAX.

PEAKIINA OKUCIIMTEJIbBHO-BOCCTAHOBUTEJIbBHAS — peakuus, npu KOTOpOU
IIPOUCXOIUT IIEPEXO HIEKTPOHOB OT OJHUX ATOMOB, MOJIEKYJI WU UOHOB K IPYTUM.

PEAKIUA PA3JIOXKEHUSA — peakuusi, B KOTOPO U3 OJJHOTO MCXOJHOTO BEIIECTBA 00-
pazyeTcsi HECKOJIbKO HOBBIX BEILECTB.

PEAKIINA COEAUHEHM A — peakuus, B pe3yapTare KOTOPOU U3 ABYX MJIN HECKOJIBKHUX
IPOCTBIX UJTU CJIOKHBIX BELIECTB 00pa3yeTcsi OJJHO CI0XKHOE BELIECTBO.

PEAKIINA SK30TEPMMNYECKA A — peakuusi, npoTekaroias ¢ BbIACICHUEM TEILIA.
PEAKIHMA DHIOTEPMHNYECKAS — peakius, npoTekaromias ¢ NOTJIOMEHUEM TEIIa.

PYIbI — npupoaHbie 3anexu, B KOTOPBIX METAJUIBI COAEPKATCA B 3KOHOMHYECKU BBITOJI-
HBIX KOHIIEHTPALUSX.

CKOPOCTh XMUMUNYECKOU PEAKIMUM — u3MeHEHWE KOHIICHTpAllMM BEIIECTBA B
€JIMHUILY BPEMEHHU.

CJIOXKHOE BEIIECTBO — BemiectBo, coaepkaliee aToMbl Pa3JIMUYHbIX JIEMEHTOB.

COJIN — cnoxHBIE BEIIECTBA, COCTOSAIINE U3 KATHOHOB METAJUIOB MM KaTHOHA aMMOHUS
1 KUCJIOTHBIX OCTATKOB.

CTAHIOAPTHAS DHTAJIBIINMA OBPA3OBAHMSA BEIIECTBA — TennoBoit addext
peakuuu oOpa3oBaHUsl 1 MOJIb JAHHOTO BEUIECTBA M3 MPOCTBIX BEIIECTB B YCTOMUYMBBIX
QJJIOTPOTIHBIX MOAU(DUKAITHSIX.
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CTAHJAPTHBIE YCIIOBUA — temmeparypa 25°C (298 K) m paBinenwe 1 atm
(1,01325:10° ITa).

CTEIIEHBb OKMCJIEHUA — ycnoBHBIN 3apsi, KOTOPBIA OCTaeTca Ha JAHHOM aTOMe, pU
YCIJIOBUH, YTO OH IOJHOCTBIO MPUCOEANHSAET WIH OTAAET AIEKTPOHBI JPYTHUM aTOMaM B CO-
€IMHEHUHU.

TEITIJIOBOU D®DEKT PEAKIINHU — TemnoTa, BhIACICHHAS HIIH IOTJIOMEHHAS IPH IPO-
TEKAaHUM XUMHUUYECKON peaKkiiviu.

®A3A — romoreHHasi 4acTb T€TEPOT€HHON CUCTEMBbI, OTJCJICHHAsI OT Apyrux ¢a3 noBepx-
HOCTBIO pa3zena.

OU3SNYECKUE ABJIEHUS — aBneHus, He CONPOBOXKIAIOIIMECS NPEBPALICHUEM OJIHUX
BEILIECTB B JIPyrye MyTeM pa3pbiBa U 00pa30BaHUsl CBS3EH B X MOJIEKYJIaX.

XUMUWYECKHUE SBJIEHUS — siBneHus, nmpyu KOTOPBIX OJHHM BELIECTBA, 00JIa/alolIue
OIIPEAEIICHHBIM COCTaBOM M CBOMCTBAaMHU, IPEBPALLAOTCS B IPYrUe BEUIECTBA — C JIPYIUM
COCTaBOM U JpyIUMHU CBOMCTBaMHU. [Ipum 3TOM B coCTaBe aTOMHBIX sAlI€p U3MEHECHUHN HE
IIPOUCXOAUT. XUMUUYECKHUE SIBJICHUS HA3bIBAIOT MHAYE XMUMUYECKUMHU PEAKLIUSMM.

XUMHWYECKUU DJIEMEHT — ONPEAECIECHHBI BUJ ATOMOB, XapaKTEPUIYIOLIUNCS Ompe-
JIeJICHHOW COBOKYITHOCTBIO CBOMCTB (3apsI0M siJipa, Maccou u ap.).

XUMMUSA — Hayka 0 BeLIECTBAX M 3aKOHAX, MO0 KOTOPHIM IIPOUCXOIAT UX IPEBpPALICHUS B
JIpYTHUE BELIECTBA.

[IIEJIOYb — pacTBOprMOE B BOJAE OCHOBAHUE.

OJIEKTPOJIN3 — oKUCIUTEIbHO-BOCCTAHOBUTENIBHBIN MTPOIECC, MPOTEKAIOIINWNA MPU MPO-
XO0KICHUM JICKTPUUECKOT0 TOKA Yepe3 pacTBOP WIIM pacIljiaB.

OJIEKTPOH — ycroitunBast aneMeHTapHas 4aCTULA C JIEMEHTAPHBIM OTPULIATEIIbHBIM 3a-
psazom u Maccoit 9,11-103! kr.

OJIEKTPOHHAS KOH®UI'YPALIMSA — pacnpenesieHue d3JCKTPOHOB MO DHEPreTHYE-
CKHM YPOBHSIM, CYIIIECTBYIOIIMM B 3JICKTPOHHOM 00JIaKe aToMa.

SJIEKTPOOTPULIATEJIBHOCTD — otHOCUTENBHAS CHOCOOHOCTH ATOMHBIX SIZIEP MPUTSI-
TUBATh K ce0e AIEKTPOHBI, 00pa3yIOIINe XUMUYECKYIO CBSI3b.

OJIEMEHT — BemiecTBO, COCTOSIIIIEE U3 aTOMOB OJHOTO BUJA (M3 aTOMOB C OJMHAKOBBIM
3apsiIOM SIApA).

OHEPI'MAI AKTUBALUU — Ta nononHuTeabHAs SHEPTUS, KOTOpas HEOOXOAMMa, YTOObI
CTOJIKHOBEHHE MPUBEI0 K XUMUYECKON PEAKIIUH.



