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1. BBeaenue

LlenssMu OCBOCHMS TUCHUILINHBI « XHUMHUS SIBIISIFOTCS:

— (QopMupoBaHue y 00y4arOmUXCs CUCTEMbI TEOPETUIECKUX 3HAHUHN 110 OCHOBHBIM
paszmenamM XMMHH B COOTBETCTBHM C TpeOoBaHusiMu DenepasbHOTO TOCYAapCTBEHHOTO
00pa3oBaTEIBLHOIO CTAHAAPTA;

- CO3/IaHUE MOTUBAILIMOHHO-IIEHHOCTHOI'O OTHOIIEHHUS K XUMHUH, IOHUMAHUE €€ POJIU
B pelieHru npodhecCuoHaIbHO-OPUEHTUPOBAHHBIX 33144,

- YCTAHOBKA JJMYHOCTH HA TOTOBHOCTh K CAMOPA3BUTHIO U CAaMOOOPa30BaHUIO.

CoBpeMEHHbIE TIPEJICTABICHUS O CTPOCHUM aToMa, O XHMHUYECKOW CBS3U H
MOJIOKEHUE XUMHYECKHX DJJIEMEHTOB B rmepuoaunueckon cucreme .M. Mennaeneesa
HEOOXOJUMBI JIJI1 MPOTHO3WPOBAHUSI CBOMCTB coeAuHeHui. Vcmosib3oBaHWE 3HAHUN O
(MBUKO-XUMHUECKIX CBOMCTBAX OPraHMYECKUX M HEOPTAaHWYECKUX BEIECTB MO3BOJISCT
HAyYHUTHCS] IOHUMATh MPUPOTY XUMHUECKUX PEAKIMHA, TPUBOISIINX K MOXKapy/B3PhIBY, a
TAKXKE€ CYTh IPOLECCOB, MPOUCXOISIIMX ITPU TYLIEHUH TTOKAPOB.

3HaHWEe XUMUU HEOOXOIUMO ISl IPUHATHS OOOCHOBAHHBIX peIIeHUM mpu 60pnoe C
orHeM (ToKapoM), COBOKYMHOCTh MPOIECCOB B KOTOPOM OCHOBaHAa Ha XHUMHYECKUX
peaknmsiXx TopeHus BemecTB. /[ cnenuanncToB B cepe MmoxapoTyImIeHUs] OYEHb BaXKHO
3HaTh M TIOHUMATh XUMHUYECKHE CBOMCTBa BEIIECTB. JTO JIGKUT B OCHOBE BHIOOpA
OTHETYIIAIIUX CPeACTB. B CBA3M C 3ThM, 0c00O€ 3HAUEHHE HMEET TaKXkKe H3ydeHUe
CBOWCTB, YCTOMYHUBOCTH M CIIOCOOOB TMOJYUYEHHUs TUCTIEPCHBIX CUCTEM, KOTOpbIE, C OJTHOU
CTOPOHBI, MOTYT MPEACTABIATH MOXKAPHYIO OMACHOCTb, & C IPYTOM — UCIIOJIB30BATHCS MIPHU
TYLIEHUH TTOXapa.

TeopeTndyeckre OCHOBBI XMMHUW U HABBIKM MPOBEJACHUS PACUETOB HEOOXOAUMBI ISt
YCIICIIHOTO M3YYEHHS CHEUUAIBHBIX JUCHUIUIMH C YYETOM MOXapHO-TEXHUYECKOU
HANPaBJICHHOCTU aKaJEMUHU.



2. MeTtoanuyeckne peKOMeHIAUMHU M0 U3YYE€HUIO TeM TUCHUIINHBI

OOyuaromuMcst, TMPUCTYMasi K H3YyYEHUIO MUCIHUIUIMHBI «XUMHS», HEOOXO0IUMO
03HAKOMHUTHCSI C Paboveil mMporpaMMoi, HACTOSIIIUMU METOANYECKUMHU PEKOMEHIAITUSIMU
¥ CIIMCKOM PEKOMEHayeMoU nmrepaTypbl. CIHCOK JUTEpaTyphl MPEACTaBICH Kak B pabo-
4yell mporpaMme, Tak U B TEMaTUYECKOM ILJIaHE TUCIIUIUIUHBI.

OcHOBHasI TPYAHOCTh, C KOTOPOU CTAJKUBACTCS OOYJArOITUIICS MPU U3YICHUH JTUC-
[UTTUHBL « XUMHS», COCTOUT B HEYMEHUU CHUCTEMAaTH3MPOBATh M 0000mMaTh Marepua,
BBIIENATh TNIaBHOE. 110 3TOM NMpUYMHE HACTOATEIBHO PEKOMEHAYETCS TIIATENBHO BECTHU
KOHCIIEKT JICKIIUHM, MPaKTUYECKUX 3aHATUH, BECTU 3aMMCU B TETPaau sl J1a0OpaTOPHBIX
paboT.

Euie onny TpyaHOCTH AJi 00y4aromuxcs NpeACTaBiIseT pellieHrue 3a1a4 Mo ypaBHe-
HUIO XUMUYECKOM peakiuu. Ocoboe BHUMaHue HEOOXOAMMO 00palliaTh Ha:

— 3aIUCh KPaTHOTO YCIJIOBHS,

— 3aMKUCh YPaBHEHUS XUMUYECKON pPeakiuu ¢ KodhHuimeHTamu,

— pacyeTsl 10 YPaBHEHUIO XMMHUYECKON PEaKIIMK U 3aKOHAM XUMUMU.

Cnengyer UMeTh B BHJY, YTO WM3y4YEHUE TUCIUIIINHBI «XHUMHs» HEBO3MOXXHO 0€3
3HAHUM MaTEMAaTUYECKOrO amrapara U yMEHUHM II0 €ro MCIOJIb30BaHUIO. TOJIBKO mocie
YCBOCHUSI TEOPETUUYECKUX OCHOB KAXKJIOM TeMbl, 0OYHAIOIIUIICS MOXKET MEPEXOIUTh K pe-
HIEHUIO 33724 0 TUCLUIUINHE.

Paboueil mporpamMmoii TUCHMIUIUHBI « XUMUSD» MPEAYCMOTPEHO MOCIEI0BATENbHOE
U3YUYEHHUE YETBIPEX PA3/IEIIOB:

Paznen 1. BBenenue B 0011yI0 XUMHIO

Tema 1. OcHOBHBIE MOHATUS U 3AKOHBI XUMHUU

Tema 2. CtpoeHne atoma. XMMHAYECKAs CBSI3b

Tema 3. Ilepuoanueckasi cucteMa xumuueckux snementoB [[.1. MenneneeBa

Tema 4. Kitaccbl HEOPraHMYECKUX COEAUHEHUM

Tema 5. PacTtBOpbI

Paznen 2. DnemMeHThl PU3NUECKON XUMHUH

Tema 6. OCHOBBI JIEKTPOXUMHUHU

Tema 7. XuMnueckas TEpMOJMHAMUKA

Tema 8. Xumnueckasi KHHETHKA

Paznen 3. DnemMeHThl OpraHuueCKO XUMUHU

Tema 9. Knaccbl opraHuuecKuX COCIMHEHHM. Y TJIEBOJOPOIbI

Tema 10. ®yHKIMOHATBHBIE TPOU3BOIHBIE OPTAHUYECKUX COEAUHEHUM

Tema 11. ITonmmepsl U MOTUMEPHBIE MATEPUATIBI

Paznen 4. DiaeMeHTEI KOJUIOUIHON XUMUU

Tema 12. JluciepcHble CUCTEMBI.

B pesynbpraTe msydeHUs AUCIUIUIHMHBI «XUMUS» OOyYaroniuecs: JOJKHBI BIIAJETh
MPOYHBIMU TEOPETUUYECKUMHU 3HAHUSIMU MO KaXKJAOW TE€Me, HAaBbIKAMHU PEIICHUS] THUIOBBIX
3aJ1a4; yMEeTh pad0oTaTh CO CIIPABOYHON JUTEPATYPOH.
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2.1 Tema 1. OcHOBHBIC NIOHATHUSA U 3aKOHLI XUMHUH

Llenb: n3yyeHHEe OCHOBHBIX MNOHATHM W 3aKOHOB XHMHUH, MOJIOKEHUA ATOMHO-
MOJIEKYJISIPHOTO YYEHUSI, OBJIAJICHUE HABBIKAMU MCIIOJb30BAHUS OCHOBHBIX ITOHATUHU U 3a-
KOHOB XMMUU B pacueTax Mo ypaBHEHUIO MaTepUaIbHOTO OajaHca MPOIeCCOB TOPEHUSI.

Xumma

‘ Marepusa

—/ Ji ATOMHO-MONEKyNApHoe yYeHue

BellectBo

|
nPUCTOE BELECTBO

CnoxHoe BelecTeo

XVMUYECKWIA 3NEMEHT
|

| T XMMUYeckne sBNeHus

CrexnomeTpryeckme ["asoBble
3a@KOHBI 3aKOHbI Mpu3HaKN XMMUYECKUX peakumia
I ]
| -
CrexvomeTpuyeckue CrexuomeTpuyeckue pacHeTbl
pacu{éThbl peakuuii ropeHust

Tunossle 3axaun:
1. AmomuHuit — roprounii Mmetaut. [Ipu B3aumMonelicTBUM aIFOMUHUEBOIO MOPOIIKA C Bia-
roifi oOpa3yeTcsi OKCHJ aTIOMUHUS U BBIIEISETCS 3HAUMTENIbHOE KOJIMYECTBO TEIia, YTO
MPUBOJMT K €r0 caMoBO3ropanuto. Hanuinure ypaBHeHHE peakii TOPEHUs aIFOMUHUSL.
2. Onpenenute Maccy KapOoHaTa HATpHUs KoJMuecTBOM BerectBa 0,25 MoJib.
3. BeluucauTh 3HaY€HUs MACCOBBIX JI0JIEH JIIEMEHTOB B A30THCTON KHUCIIOTE.
4. Kakyro Maccy OyaeT umMeTh a30T 00beMoM 30 J1 Mpy HOPMaJIbHBIX YCIOBUSIX?
5. TIpyu HEKOTOPOW TeMIeparype HaBj€HHME Ia3a, 3aHUMAKoIIEro o0beM 5 M°, paBHO
101,3 xIla. Kakum cTaHeT naBieHue, €Ciy, He U3MEHSS TEMIEPATYPbl, YMEHBIIUTH 00BEM
rasa 0 2 m>?



2.2 Tema 2. Ctpoenue atoma. XuMH4YeCKas CBA3b

Lenp: n3yyeHue CTpoeHUs: aToMa, MPEACTABICHU O XUMHYECKOW CBSI3U B MOJIEKY-
JlaxX BEIECTB, B3aMMOCBS3U NOKaPHOI OMMACHOCTH BEUIECTB U BUJA XUMHYECKOU CBSI3U.

Tema 3
Tema 1 CTtpoeHne aToma T

_|MNepunoagnyeckue ceoilcTea
3nNemeHToB

WcTopua pa3eutua npeactaBneHui o
CTpPOEHWM aToma L

Op6uTtansHble paguycsl

OKBaHTOBbIE .
A | OpwenTtaumsa opbutanen B

TEopUM
NPOCTpaHCTBE

XVmMu4yeckas cBA3b
| | Mopenb atoma Ocobble ceolcTBa

Tomcoha 1s-, 2p-, 3d-, 4f-
opbuTanen
| | Mogenb atoma
Pesepcopaa s-, p-, d-, f-aNeKTPOHHbIE
opbuTanm
Mopgenk atoma
— e Moctynatel Bopa
P KBaHTOBbIE YMCNa
KeaHTO-MmexaHu4yeckas
MOAENb aToMa PeleHve ypaBHeHus
T AnA atoma eogopoaga
[ ]
MpuHUMN YpaBHeHue
HeonpeaenéHHocTH WpéauHrepa
len3enbepra PeweHve ypaBHeHws ans
MHOrQ3MEKTPOHHOro atoma
XumMuyeckas cBsi3b Mopapok sanonHeHNs
ANEKTPOHHLIX YPOBHEMN

I MeTon BaneHTHLIX CBA3Ei

Teopwua oTTankMeaHus

BalleHTHbIX 3NEKTPOHHLIX Nap
[ |
XapakTepucTrKn MexaHnamel obpa3oBaHns XnMHn4eckas CBA3b B
XMMWYECKON CBA3M XMMWYECKON CBA3M BeLlecTBax
e—
NInvHa Monspnaawns — Mertannuyeckas

lNoxapHas onacHOCTb

-
BELLECTB Cunbl MeXMONEeKyNsSpHOro

HanpaeneHHOCTb — * B3aMMOAENCTBNA

‘ MonsipHocTb |7 CeoWncTBa BELWECTB C pasfMyHbIM
TMNOM XUMUYECKO# CBS3M | BopopoaHast |
| Hacsiwaemocts |—




TunoBble 3a1aun (3a1aHUA):
1. O6bsicauTe cTpoeHue atoma (ropa. Hammmmre ero 3meKTpoHHYIO KOHOUTYpAIHIO.
Omnpenenure 3HaAUYCHUS KBAHTOBBIX YUCEI VISl BAJICHTHBIX JJICKTPOHOB.
2. llosicauTe, KaKyrO BaJEHTHOCTh M CTETICHh OKMCIICHHSI MOYKET TIPOSBIISATH YIIIEpOa?
3. Onpenenute xapaktep cBs3u B Mosekyne HCI, ecmu 30y=2,1, 90¢=3,0. Ouennre mo-
KAPHYIO OMTAaCHOCTH BEIIECTBA.
4. OnpenenuTe TAT XUMHUYECKON CBSI3M U PACCMOTPUTE CXEMBI €¢ 00pa30BaHUS B BEIlle-
ctBax, nMmeronux Gopmyiner: Ca, CaF,, F»,OF,.
5. OnpenenuTh OCHOBHYIO XapaKTePUCTUKY XHMHYECKON CBSI3U, JUIMHY CBSI3H B MOJICKYJIC
HCI, ecnmm MexbsinepHoe paccrosiHue B Mosiekyidax H, m Cl, COOTBETCTBEHHO paBHBI
0,74-10" M1 1,99-10°M m.
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2.3 Tema 3. Ilepuoauveckasi cucremMa xumuieckux jiemMeHToB .. MeHnaeseeBa

enb: n3yyenne nepuoanueckoro 3akoHa /[.M. MenneneeBa, CTpyKTypsl U IEPUO-
JUYHOCTU U3MEHEHHSI CBOWCTB XMMUYECKUX JIEMEHTOB, OCBOEHUE HABBIKOB IMPOTHO3HPO-
BaHMSI MTO’KAPOB3PHIBOOIIACHBIX CBOMCTB MPOCTHIX BEIIECTB B 3aBUCUMOCTH OT MOJIOKEHHUS
XUMHUYECKUX JJIEMEHTOB B MEPUOJUYECKONM TaOiule XUMHYECKHX JJIEMEHTOB
.. Menneneena.

Tema1 [ Tema2
MopsaoK 3anonHeHUs Cemencrea XMMUHECKMX |
3NEKTPOHHBIX YPOBHEIA SMeMEHTOB
XMMUYECKME 3NEMEHTBI
MNepuoauyeckan cucrtema | Maribix 1 GonbLIMX
XUMWYECKMUX INEMEHTOB L
Meproarieckuil 3aKkoH MonoxeHne XMMUYeCcKMX
3NeMEeHTOB B nepuogax u - —
noarpynnax MNepvoan4yeckrne CBOWCTBA
3I1EMEHTOB
OHeprus MoHM3aUuKn  |— '
CpoacTBo K 3NeKTPoRy |—| - BropuyHan
BoccraHosuTenu NEPNOAVTHOCTL
JNeKkTpooTpPULaTenbHOCTb —
OxkucnuTenu - BHyTpeHHAR
OpbutaneHele paguycel — nepuoan4HOCTb
| -
910505;'8 cggnc;?a CB#A3b CBOWCTBE 3NEMEHTOB C
» <P " BMNEeKTPOHHbIM CTPOEHWEM aTOMOB
opbutanei OkucneHve
CBOWCTBA BELLECTB C pasnuuHbIM OxvenurensHo-
TUTIOM XMMUYCKON CBRAN BoccranoBnexnne BOCCTaHOBUTENbHbIE
peakumm
Tema 4 MoxxapHas onacHoCTb Tunbl OKMCNKUTENBHO-
BELLECTE ¥ XMMUNYECKNX BOCCTaHOBMTENbHLIX
npoLeccoB peakunin

TunoBble 3a1aun (3a1aHuA):
1. Onpenenure CTENEHb OKHMCICHHS 3JEMEHTOB B cieayrommx coeauHeHusx: Na, Cl,,
KzSO3, H3PO4, N205.
2. HanummTe ypaBHEHUE PEAKIIMU M paccTaBbTe KOAPOUIIMEHTH METOIOM 3JIEKTPOHHOTO
Oamanca. Onpenenure BUJl OKUCIUTEIHPHO-BOCCTAHOBUTEIHHOU PEAKITHH.
CO+0,— ...
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P+ Oz — ...

Cl, + KOH — ...

3. Kakue cTeneHn OKUCIEHUS XapaKTepHbI JJIsl CEPhl, MPUBEAUTE MIPUMEPHI COCTUHEHUH,
A€ Cepa MNOpPOSIBIAET JAHHBIE CTEIEHU OKHUCJIEHHS. YKaXWUTe, KaKhe CBOWCTBA
(OKUCITUTENbHBIC UM BOCCTAHOBUTEIBHBIE) MOXKET MPOSBIISATH CEPA B 3TUX COCAUHEHUSIX.
4. Tlonb3ysCh AAEKTPOXUMUUYECKUM PSAJIOM HAMPSHKEHUI METAIOB, ONPEIEIUTE BO3MOX-
HOCTb IPOTEKAHUSA CIECAYIOIIUX PEAKIIHN:

Fe +CuSO4—...

Cu+ZnS0O4 —...

Cu +AgNO; —...

5. OxapakTtepusyiite nonoxenue ¢propa B [lepuogndyeckoit TabauIe XuMUUECKUX dJIEMEH-
toB /.M. MenneneeBa
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2.4 Tema 4. Kitaccbl HeOPraHu4eCcKMx coeUHEHU I

Llenb: n3ydyeHue CBOMCTB MPOCTHIX BEMIECTB U OCHOBHBIX KJIACCOB HEOPTAHUYECKUX
COCIMHECHUM, N3yUYCHUE X (PU3NUECKUX, XUMUIECKUX, TT0KAPOB3PHIBOOIIACHBIX CBOMCTB U
CIIOCOOOB TIOJTYYCHHS; ONpPENeTICHNE TEHETUYECKOW B3aMMOCBSI3M MEXIY MPOCTHIMU U
CJIOKHBIMH BEIIECTBAMHU.

Tema1 — Tema2 — Tema 3
I ] Tema 5
I |
CeoncTBa BELEeCTB C pasnuyHbIM CBf3b CBOWCTB 3MNEMEHTOB C
TUNOM XUMWUYECKOW CBA3N 3NEeKTPOHHbLIM CTPOEHWEM aTOMOB
1
Bemec‘raa nD)KapHaﬂ onNnacHoOCTe
BELLECTB N XUMWUYECKUX
MpocTeie NpoLEeccoB
CnoXHble
M ;,—l' : '
erannel | OcHoBaHug Conu
Kucnotel (rmapokcuabl)
Hemetannel Oxcnael
HeconeoBpasyiowme Cpentue
OcHoBHele Y BeckucnopogHele
Coneobpasytowwve Kucnele
KncnoTHble Kncnopoacogepxawme
AmdpoTepHble OcHOBHbIE
AmdoTepHble
OcCHOBHbIE

TunoBble 3a1aun (3a1aHusA):
1. Ha nBepsix HEKOTOPBIX XMMHUYECKHUX JIA0OpATOPHUl eCTh MpeAynpexaaronias HaJaluch:
«Bomo#t He racuth!» DTO 3HAUUT, YTO MPHU MOKAPE B ATUX JAOOPATOPHUAX HENIb3sl pUMe-
HATHh BOAY U MEHHBIE OTHETYIIHUTENN. ONUImmMTE Npoucxoadmue apienusa. Hanummure pe-
aKIMU B3aUMOJECHCTBUS LIEJIOYHBIX METAIOB C BOJIOK.
2. OObsIcHUTE, TOUYEMY HEJb3sl TYIIUTh BOCIUIAMEHUBIIHMICS METAUIMUECKUI KaJIbLIUMA BO-
nou. Hanmmure ypaBHeHUS peakuui.
3. CocTaBbT€ ypaBHEHHS pEaKIUi TOPEHUS CIEAYIOUIUX MPOCTHIX BEIIECTB: aTIOMUHUS,
MarHusi, BOJA0po/ia, IMHKa, Kabiwus, pocdopa, cepsl, yriepoaa.
4. CocTaBbTe ypaBHEHHE PEAKIIMU TOPEHUSI aMMHAaKa B KUCTIOPO/IE.
5. IlokaxkuTe TeHETHYECKYIO CBSI3b MEXKY PAa3IUYHBIMU KJIACCaMH HEOPTraHUYECKHUX CO-
€VHECHUU.
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6. [IpuBeaute GopMysbl OKCHUAOB, KOTOPHIE MOKHO MOJYYUTh MyTeM MPOKATUBAHUS KHC-
JIOT COCTaBa. H3BO3, H3PO3, HNOQ, HQSO4, H4P207.

7. U3 mepeuns BemecTs, GOPMYIIbI KOTOPBIX TPUBEIACHBI HIKE, BHITTUIIIATE:

a) OCHOBHBIE COJIH;

0) cpenHue (HOpMaIbHBIE) COJIH,

B) KUCJIBIE COJIH;

') KpUCTAJUIOTUIAPAThI COJIEH;

1) IBOIHBIE U CMEIIAHHBIE COJIH:

CU.SO4'5H20; NaHCO3; N8,2CO3' IOHQO, (CUOH)QCO3; NH4NO3; KAI(SO4)2, KQSO4,
CaCOs; ZnS; BaCl,; CaOCl,; Mg(OH)CI; KHS; Na,HPOL,.

JlanTe Ha3BaHUS COJISIM.

8. [IpuBeauTe mpuMepbl 00pa30BaHUs COJIH:

a) U3 IBYX IIPOCTHIX BEILIECTBR;

0) U3 ABYX CIIOKHBIX BEIIECTB;

B) U3 IPOCTOTO U CJIIOAKHOT'O BEIIECTBA.

9. Hanuinte ypaBHEHHS peakuid, P MOMOIIM KOTOPBIX MOXHO OCYIIECTBUTH CIEAYIO-
M€ XUMUYECKUE MTPEBPAILCHHUS:

Fe —» FeClz —> F6C13 —> FC(OH)3 —)Fez(SO4)3

10. Onpenenure Maccy, 00beM KUCIOPOaa, HEOOXOAUMOTO sl cropaHust 4,4 T cephl.
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2.5 Tema 5. PacTBOpBI

Lenb: M3y4eHHE TEOPHH PACTBOPOB U CHOCOOOB BBIPAXKEHUSI COCTABOB PACTBOPOB,
W3YYCHHE KOJUIMTATHBHBIX CBOWCTB PACTBOPOB M TEOPHH DJICKTPOIMTHYCCKON JHUCCOIHA-
1107078

| Ter.||a1 - Tewlla2 = Te”l'a?’
|

PacTeopt! _—|_ MoXapHas ONacHoCTb
| i ' I BELUECTB U (OM3UKO-
> XMMUYECKUX NPOLIECCOB
la3oobpasHble Xuakve Teépable
3aKoHOMEPHOCTU PacTBOPEHWS DU3NKO-XMMNYECKasa Teopusa
BELLECTB pacTBopoB
|
MpeanbHble PeanbHble Pacteopbl || Teopws anekTponuTU4eckon
pacTBopbl pacTBopbl ANEeKTPONWTOB avccoumnaumnm
‘ M3oToHU4ecKnin
PacTeopsl | koodbdpument Cnabele
HEeaneKTponuTOB Sl
CunbHble
KonnuratueHele ANEeKTPONUTHI
CBOWCTBa pacTBOPOB
Crenenb | | TpyaHopacTeopumele
AuccoumaLlumn SNEKTPONUTLI
KoHctaHTa MoHHbIE peakuvn B
YnpyrocTe napa — peak
auvccoumaumm pacTBopax
MNoBbilweHune o
TemnepaTypel KUMEHUS — | 1cconanum
pacTBOpOB BOb!
MoHuxkeHwe
Temneparypel B | pH ‘ | Maponns ‘
3amMep3aHnsi pacTBOPOB

TunoBsle 3a1a4u (3a1aHUA):
1. 17,5 v CuSO4 pactBOpeno B 420 mu Boabl. PaccunTalite MacCoBYIO OO, MOJISIBHYIO,
MOJISIPHYIO KOHUEHTPAIlMM W TUTP TMOJYYEHHOTO pPacTBOpa, €CIM €ro IMIOTHOCTb
p=1,04 r/mu.
2. JIns meittpanuzanuu 70 M pacTBOpa COMSHON KHCIOTHI moTtpedoBanochk 200 mu 0,31
pactBopa NaOH. KakoBa momnsipHas koHteHTparnus 3xBuBaieHToB HCI?
3. IlpurotoButs 70 M pactBopa ¢ ®(H2S04)=63% (p=1,535 /M) myTemM cMmerieHust pac-
tBOpa ®(H2S04)=82% (p=1,755 r/mn) u ®o(H2S04)=34% (p=1,255 r/mn).
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4. Macca pactBopa, HackieHHoro npu 343K, pasua 401,11 r. Macca Boabl B 3TOM pac-
tBOpe Ha 21,11 r Gombie Maccol cor. CKOJIBKO TPaMMOB COJIM BBIIETTUTCS U3 3TOTO pac-
TBOpa, eciu ero oxyaauth 10 293K. KakoBa maccoBas 107151 COJM B pacTBOpPE J0 U MOCIE
oxJyaxaenus, eciid B 100 r Boasl npu 293K pactBopsercs 65,5 r conu?

5. Beruucnuts, ckonbko raunepruna C3Hs(OH); nyxHo pactBoputs B 200 T BOBI, 4TOOBI
pactBop 3amep3an npu — 5°C. Kpuockonuueckast moctosiHHast Bojbl 1,86.
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2.6 Tema 6. OCHOBBI JIEKTPOXUMHUU

HCHBI HN3Y4YCHHUC DJJICKTPOXUMUYCCKHUX CHUCTCM M IIPOLECCCOB, HPOTCKAIOINUX B HHX,
HN3Yy4YCHHUC IIpOoIecCa KOPpO3nnu MCTAINIOB U CII0co00B 3alIUTBI OT HEC, U3YYCHUC 3aKOHOB
QJICKTPOJIN3a, OLICHKA HO)KapHOﬁ OITaCHOCTH HPOLHECCCOB, NMPOTCKAOIINX B 3JICKTPOXUMHU-

YCCKUX CUCTEMAX.

TEITEI 1 — Ten||a 2 — TEN;IE 3 | Temad - Temas [_ Tema 7
|
| MoxapHan onacHoCThL
INeKTPOXMMNYecKne P
BeLLecTB W hU3NKo-
CUCTEMbI
1 XMUMWYECKNX NPOLECCOB
MNpeBpalleHne XMMU4EeCKon [MpeBpalleHne 3NekTpUYecKon
3HEpPruM B 3NEKTPUHECKYID 3HEPrvK B XMMUYECKYH
'—I
OneKTpoaHbIn | | YpaBHeHwe
noTeHuuan HepHcra 3akoHbl Papagen
|_I
Psg anekTpogHbIx
noTeHUnanoe MeTannos
— | Kopposust meTannos u 3awmra metannos
' WX CNIaBoB OT KOPpPO3nK
Pa3sHocTb J
3NeKTPOAHbIX
NoTeHUNanoe
I MexaHn3ambl
) BO3HWKHOBEHWSA
[ aneBaHWYECKMA SNEMEHT KOPPO3NK
AKKyMynaTop
3C |
barapes I
l
TonnMBHLINA
ANEeMEHT

TunoBble 3a1aun (3a1aHuA):
1. Onpenenure, KaKOW U3 DJICKTPOJOB SIBIISICTCS KAaTOJOM B rajJbBaHHMYECKOM JJIEMCHTE,
00pa3oBaHHOM CTaHAAPTHBIMHU JJICKTPOJaMU: cepeOpo MM MapraHell, cepeOpo MM KO-

oanept?
2. Ha ocHOBaHMM CTaHJIAPTHBIX AJICKTPOIHBIX IMOTEHIIUAIOB, ONPEACIINTE, KaKOW M3 Clie-

IYIOIIMX TraJbBAHMYECKUX DIEMEHTOB UMeeT Hanbonburyro JJIC:
a) Zn|Zn>" || Ni**|Ni; 6) Cd|Cd*"|| Ni*"|Ni
5) Al|AI|| Ni2‘|Ni; r) MgMg?'|| Ni2[Ni
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3. BpluncauTe JIEKTPOAHBIM MOTEHLMAA MarHus, MOorpykeHHoro B pactBop MgSO, c
KOHIIEHTpanueil nonoB Mg**, pasuoii 0,01 Mosb/m.

4. Beranciure 3/[C raqbBaHUYECKOTO 3JEMEHTA, COCTOSIIETO M3 JABYX AJIEKTPOIOoB: Ti |
Ti** (0,01 mons/m) || Ni**| Ni (1 mons/m).

5. Kakoe BerectBo ¥ B kakoM KOJIMYECTBE BBIJEIUTCS HA KATOJIE€ IPH 3JIEKTPOJIM3E pACTBOpa
Hg(NOs), (anon rpagutoBsiii) B TeueHnue 10 MuHyT npu cuiie Toka 8A?
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2.7. Tema 7. XuMu4eckasi TEpMOAMHAMMKA

Llenb: m3ydyeHHME OCHOBHBIX IOHATUM M 3aKOHOB XHWMHWYECKOM TEPMOIAMHAMUKH,
OCBOCHHE METOAMKHU MPOBEICHUS TEPMOXUMUYECKUX PACUETOB U pacueToB (yHKIUHN (Tma-
pPaMETPOB) COCTOSHMSI, OIIEHKAa CaMOMPOU3BOJILHOCTU MPOTEKAHUSI MPOILIECCOB, U3YUYEHUE
IIPOLIECCOB FOPEHMS U TYLIEHUS T0XkKapa C NO3ULIHN XUMUYECKON TEPMOAUHAMHUKHU.

Tema1 - Tema2 [ Tema3d || Temad - Temas
]

| | I |
L Tema6

Dduanyeckas XMMus
—‘ ONEeKTPOXUMNYECKME

| CuCTembl

Xumnyeckas
Xumuyeckas KMHeTUKa
TepMoaMHaMMKa
|
TepmoanHamuyeckue | —  [OMOreHHble
CHCTEMbI
‘— [leTeporeHHble
M3onupoBaHHble —
|MHTeHcuBHbIE | | SKcTeHCMBHBIE |
| BakpbiTbie F_ TepmoanMHaMUYeckme '
I BENUYUHLI [ I
| OTkpbiTbie I_ ‘ MepemeHHasn ‘ | MNapameTp ‘

| |
CeowncTteo | ‘ DYHKUWA Iﬁ J

I L | sakoH TepMoaVHAMMKM

Il 3akoH [
TepMoavHaMUKK | | SHTpONNA ' |
BHyTpeHHas SHTanbnus
JHeprus aHeprus |
'wbbca T 5
ennoeon achdekTt
3akoH 'ecca  — BB
OHeprus I Wl s
MenemMronsua Cnenctens n3
3akoHa [ecca
S aNpenoine SHTaJ'IIbnuﬁHblﬁ ]
npoTeKaHns npouecca e
SHTPONMIHLIA (PaKTOPBI
NpOTEeKaHWUs NPOLECCoB
I

MoxapHas onacHoCTb
BelwecTB ¥ hnanko-
XUMUYECKUX NPOLECCOoB

TunoBble 3a1aun (3a1aHusA):
1. Paccumraiite TemioTy, Beiaenstomytocs npu cropanuu 120 i1 CHy. 3anummre tepmo-
XUMHUYECKOE YPABHEHHE.
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2. Paccuuraiite nusmenenue sneprun [ ndoca (AG®) qis nporuecca:

Na,O) + HaOp) — 2NaOH ) o 3HaueHusIM cTaHAapTHBIX dHepruit [ modca oOpa3oBanus
BEIIECTB. YKaXHUTE TUI PEaKINH (3K30- WIK dHI0TepMUUecKas). Bo3MoxHO 1 camomnpo-
M3BOJIbHOE MPOTEKAHUE PEAKIIMU MTPH CTAHAAPTHBIX YCIOBHIX?

3. Omnpenenurte, BO3MOXHO Ju mpu 95°C camMomnpou3BOJIBLHOE NPOTEKAHHUE MPOIEC-
ca NayOqy + HoOpy — 2NaOHgyy. OtBeT 00OCHYiTEe, pacCuuTaB BETUYMHY H3MEHEHUS
sHepruu [ m60ca mpu 1aHHOK TemmeparType.

4. Beruucnure TersioBoi 3¢hdexT peakiun BoccTaHOBIEHUA okcuaa xkenesa (1) Bogopo-
JIOM, UCXOJISl U3 CIIETYIOUIUX TEPMOXUMHUYECKUX YPaBHEHUM:

FCO(K) + CO(F) = FC(K) + COz(r); AH; =-1 8,20 KI[}K

COqy + 17205 = COyry; AH, = —283,0 xIx

Hz(r) + 1/202@) = HzO(r); AH; = —241,83 KI[)K
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2.8. Tema 8. XuMHnueckass KHHETHKA

[lens: W3ydnTh OCHOBHBIC MOHSATHS M 3aKOHBI XUMHUUYECKOW KUHETUKH, (aKTOPHI,
BIIMSIFOIIME HA CKOPOCTh MPOTEKAHUS MPOLIECCOB.

OCHOBHbIE NPUHLMNbI
peakuni ropeHns 1
TyLUEHWA
duandeckan XMmus
| T —‘ SNeKTPOXUMNHecKne
XuMHU4deckasn CUCTEMbI
TepMoaMHaMunKa
XUMH4eckas KMHeTHKa
MpuHumn Ne Watense |
CKOpPOCTE XMMWNHECKNX
PaBHoBecue peakuumn
I
K dakTophl,
- s BAMUSIIOLLME Ha
pupoaa pearmpyoLuero CKODOCTE
BellecTsa BellecTsa p| ‘ 'oMoreHHbIN
[ | I 1
| Karanmz | —
— | Temne]pa'rypa | J
AGHCTBYIOWNX I eTeporeHHbIn
macc JHeprus
I 1 J akTusaumm
Mopspaok; KoHcTaHTa
MonekynapHocTb CKOPOCTH
peakumm —‘7 —i MapannenkcHie |
TWNbl U MEXAHU3MBI B Conpmxewme}
XUMWYECKMX peakumi
peart ﬁ lNMocnenoeatenbHbie |
— UenHele
—| Meproguyeckue |

TunoBsle 3a1a4u (3a1aHUA):
1. Hanumure KuHETUYECKUE YpaBHEHHS MPSAMOM 1 00paTHON peaKIiu:
CO + 02 — C02
2. HanumuTe ypaBHEHUS XMMHUYECKUX PEAaKUUU, paccTaBbTe KOA(DOUIIMEHTHI, 3aUIIUTE
BBIPAKEHUE 3aKOHA JEHUCTBYIOIIMX MACC ISl CIIEIYOIINX PEAKIUN:
NazO + HzO —
Hz + 02 —
3. Onpenenure MOPSAOK MO OTACIbHBIM peareéHTaM M OOIIMKA KUHETUYECKHH MOPSIOK
MPOCTOM PEAKIIUU:
NO + H, — N,O + H,O
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4. Kak u3BMEHUTCA CKOPOCTh MPOCTON PEAKLINU:

NO(r) + Clz(r) — NOCI(F)

MIpU yBEIMYCHHUH a) KOHIIeHTparuu okcua a3zoTa (I1) B 3 pasa, 0) KOHIIEHTpaIuu Xjaopa B
3 pasa, B) KOHIIEHTpaIuu 000uX BEMIECTB B 3 paza?

5. Paccumraiite u3MEHEHHE SHTAJBIHNM, BSHTpPONMU U dHepruum [HuOOca peakiuu:
NO(r) + Clz(r) — NOCI(F)

Kakum 00pa3oM MOKHO CMECTUTH PABHOBECHE JAHHON XMMUYECKOW PEaKiuu BIPaBo?
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2.9 Tema 9. Kitaccbl OpraHn4ecKux COeIMHEHUH. Y TJ1eBOI0POIbI

Lenp: u3ydyeHHE TEOPUU CTPOCHHSI OPraHUYECKUX COEIWHEHHI, HOMEHKIATYPBHI,
bu3NYECKUX U XMMUYECKUX CBOMCTB MpPENEIbHBIX, HEMIPEACTbHBIX U apOMaTHUECKUX yT-
JIEBOJIOPOAOB, OLIEHKA IT0KAPHOM ONIaCHOCTH YIJIEBOJOPOIOB.

Paspen1 || Paspen 2 OpraHnyeckas XMmms
Teopws CTPOEHWS OpPraHUYEecKnX — Homenknatypa
coegnHeHnin A.M. bytneposa
— Maomepus
Knaccudpukaumsa
OpraHnYecknx CoOegnHEHUN OnekTpoHHbIe athheKThl
Ll R Ycnoeusa npoTekaHus ] HomeHknaTypa
sl L=l e ) OpraHM4eCcKMX peakumnii
Fomonorw,
er'IEBO,EI,OpCI,D,bI roMonori4yeckne paael
LivknoankaHei |
—  HacblleHHble | Knaccudmkauma
AnKaHbl | OpraHu4eckux peakuui
|
— AnkeHbl |
— HeHacbIlWweHHbIe AnkagueHsl |
AnNKWHLI | MNoxapHas
L Apomatideckme _‘ oty | ONacHOCTb BELLECTB
I KpaTHocTb W npoueccos
MpaBuna opueHTaunm B b
eaKuMax 3NeKTpoUnsEHOro
[ poc | ConpsikeHue PeakumoHHas
3ameLuenmna CNocoBHOCTL
XUMnyeckne CBOMNCTBA |
L_{ CnocoBbkl nony4eHus
| Peakumy 3ameleHs | | Peakumm okucrenms |
| MeHeTnyeckas cesiab [— Tema 9 |
| TepMuyeckvie npeepalleHns |+ Peakuuu ropeHvs |
|| HacblweHHble
yrnesogopoas |~ ’_| Peakuwn npucoegvHenns f
HeHachbiWweHHbIEe npaBHno 3aiueBa
yrnesoaopoabl
Y | Peakuwn anumuHupoBaHms |
ApomaTtnyeckue
SE R Mpaeuno MapkoBHWUKoBa

TunoBskle 3a1a4u (3a1aHUA):
1. OOBSICHUTE C XUMHUYECKON TOUKH 3PEHUS MPOIECCHI, MPOUCXOAIITNE TTPU B3PHIBE METa-
Ha.
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2. [losicHuTe, MOYEMY COBMECTHOE XpPaHEHHE OAJIJIOHOB C XJIOPOM U METAHOM MOXET CTaTh
MIPUYMHOM B3pbIBa (IM0xapa)?

3. Kak mo BHemHeMmy BUIy IJIaMEHU OTIMYUTH TOopeHue OeH3ona. OTBET MOATBEPAUTE
pacueramu.

4. CocraBbTe CTPYKTYpHBIE (hOpMYIbI 2,3-TUMETHIINEHTaHa, IEHTeHa- 1, Tonyona.

5. Kakas macca ranoreHnpou3BOAHOTO YIJIEBOAOPOAa 00paszyeTcsl MpH B3aUMOICHCTBUU
21 r mpomneHa ¢ XJIOpOBOJAOPOAOM?

6. Hanmummre npoyKThl XUMUYECKUX PEAKLIUNA:

CH4 + HNO3 —
CH3-CH2-CH3 —
CH; + H,O —
v 300°C
CH3_CH2_CH2_CH3—)
CI’203
CH;—CH—CH,—CH3 + NaOH - >
]|3r CIIUPTOBOM
2-0poMOyTaH pacTBoOp

H3;C-CH=CH, + H-OH —
CH,-C=CH+H,0— e,

H,SO,
Q + HNO, —

AICI3
Q + ClI-CH;7CH; —

CH,

Cl,. AICI,
e
HCl
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2.10. Tema 10. ®PyHKUMOHAJIbHbIE IPOU3BOJIHbIE OPTAHUYECKHUX COETUHEHU I

Lenb: u3yyeHne OCHOBHBIX (DYHKIIMOHAIBHBIX MPOU3BOAHBIX YTIEBOAOPOAOB, HO-
MEHKJIATYphl, PU3NYECKUX U XUMHUYECKHX CBOWUCTB (PYHKIIMOHAIBHBIX MPOU3BOIHBIX YT-
JIE€BOAOPOIOB, OLICHKA IT0’KAPHOM OIIACHOCTHU YII€BOAOPOIOB.

Pasgen1 || Pasgen 2 OpraHvnyeckas XMMus
Teopus CTPOEHWA OPraHNHYecKux | Homenknatypa
coeanHeHnn A.M. bytnepoea
— HMaomepns
Knaccudpukauua
OpraHuYecKnx coeguHeHuN ONeKTpoHHbIE ahheKThl
J
YrnesoaopoAs! YcnoevA npoTekaHus T Homenknatypa
OPraHuecKux peaxkLmi
[Npow3BogHbIE Fomonorw,
yrnesoaopoaos | romonornyeckmne pagb
| FanorennpoussogHeie T
yrneeogopoasl | opraHu4eckux peakumi
AMUHBI CrvpTel | |
—| HuTpocoeguHeHns
®eHonbl |
— MmapokcocoeguHeHNs
Anbgervasl |
KapboHwnbHble
coeavHeHUs KetoHel |
MpocTele achupei | Peakunu zameLeHms |
__| Kap6oHoBble KMCNOTHI .| Peakuwn anumuHupoBanms |
[ ®OyHKuvoHanbHble | Peakuuu npucoeuHerms |
MPOW3BOAHLIE KAPBOHOBLIX _[Pearumn soccrarosnenws |
KMCHIOT KU NoxapHasn
—I T T ‘ ONacHOCTb BELLECTB
| CrioxHble achupsi 1 NPoLLEeccoB
Peakuun ropeHuns
| YKnpbl - = pe |
XUMWYECKMe CBOWCTB AL SR
- SCKNE cBowcTea CNocoBHOCTL
Cnocobbl nony4yeHna
| FeHeTu4eckas casib |

TunoBsle 3a1a4u (3a1aHUA):
1. Hanmummre peakuuu:

H
CH,-CH,-CH-CH,-Cl 220

C,H,0H
H
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CHCH,
é | C,H,0H
CH,- H-?-CHZ-CH3—>
Cl
CH,-CH=CH,+ H Br —
CHC=CH + HBr —>

HC=CH + NaNH, —>

CH,—-OH
- + Cu(OH)J I
CH,-OH ronyGoit
ocanok
CH; CH;4 i
| | ALO;

HC=C—(=CH Zspgoc
OH OH
Cl

350°C,
+2 NaOH———5-
5-10%
p-p

v
R-C_ + Ag,0 —=
H
0
&
-CﬁHS_( + KOH —
H

S

CH;COOH + NaOH —

I
CHy=C
0+ H0 —=

CHs—c\\O

2. Beibepute npaBuiIbHbIN(bIE) OTBETHI:

2.1. O0mas popmysa CIUPTOB:

a) R-OH 6) R-COH B) R-COOH r) R-COOR

2.2. Jlns HA3BaHMA abACTUIOB IO CUCTEMATHUECKON HOMEHKIIATYpe UCIOIb3yeTcs Cyd-
bukc:

a) - alb 0) - on B) - 03a T) - oBas
2.3. dyHKUMOHANBHAS TPYINA KAPOOHOBBIX KUCIOT HA3bIBACTCS:
a) TUAPOKCHIIbHAS 0) kapOOHUIIbHAS B) KapOOKCUIbHAsT ~ T) HUTpOTpymna
2.4. Onpenenute MOJCKYJISAPHYIO (hOpMyITy MpeneabHOro OTHOATOMHOTO CIIUPTA!
a) CH4O 6) C5H1002 B) C3H7OC2H5 F) C2H4O
2.5. KauecTBeHHBIM peakTHBOM Ha (PEHOI SBIAETCS
a) OKCHJI MeJn 0) TUIPOKCHT MEAH
B) XJIOpU]I Keje3a I') aMMHAYHbBIN pacTBOP OKCHA cepedpa
2.6. Peakius cepeOpsHOTO 3epKajia OTHOCUTCS K pPeaKIUsIM:
a) OKUCJICHUS 0) BOCCTAaHOBJIEHUS  B) TUJPOJIN3a I') TUPUPOBAHUS
2.7. JlaiiTe Ha3BaHHUE COCIMHEHUIO: O
/!
CH;-CH-CH-C
|1 MH
CH3 Br
a) 2-meTtun-3-6pomOyTanoi-1 0) 2-6pom-3-meTunOyTaHab

B) 2-MeTui-3-0poMOyTaHaib r) 2-0poM-3-MeTHIINPOTIaHab
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2.8. K cBexxenpuroToBIeHHOMY OCaJIKy TUAPOKCHIA MEAN JOOABUIIM OPTaHUYECKOE Bellle-
CTBO U Harpenu. B pe3ynbrare romybas okpacka meperuia B KeITYI0, a 3aTeM B KPacHYIO.
JlaHHOE€ OPTaHUYECKOE BEIIECTBO — 3TO. ..

a) eHou 0) ameTapaeruI B) TJIUIIEPUH T') 3TaHOII

2.9. BeniecTBa, IMEIOIIKME OJMHAKOBBIM COCTaB, HO PA3HOE CTPOEHHUE U CBOMCTBA Ha3bIBa-
I0TCS

a) TOMOJIOTaM# 0) n3omMepamu B) MOJIMMEpaMU T') MOHOMEpaMH

2.10. YcranoBuTe COOTBETCTBHE MEXKYy Ha3BaHUEM (PYHKIIMOHAIBHON TPYIIBI U KJIAaCCOM
OpPTraHUYECKUX BEILECTB.

1) xapOoHMIIbHAS
2) KapOOKCHUITbHAS
3) TuapOKCHIIBbHAS

a) OJTHOATOMHBIE CTTUPTHI
0) KapOOHOBBIEC KUCIIOTHI
B) CJIOKHBIE (PUPBI

T') aJIbJICTU]IbI
2.11. YcraHOBUTE COOTBETCTBUE MEXKAY KJIACCOM OPTaHMYECKOTO COSAMHEHUS U CyPPUK-
COM, YIOTPEOISIEMBIM JIJIsl €r0 Ha3BaHUS.

1) omHOATOMHBIE CIUPTHI a) - o3a

2) anbaeruabl 0) - oBas

3) kapOOHOBBIC KHCIIOTHI B) - aJlb
T) - €H
1) - o7
e) - aH

2.12. YcraHoBUTE COOTBETCTBUE MEXAY (hOPMYJIOil BellecTBa M HA3BAHUEM.

1) C,HsOH a) YKCyCHasl KUCJIoTa
2) CH;COOH 0) mpornaHo
3) CcHsOH B) ATUJIOBBIM CLIUPT

r) peHon

1) TIULEPUH
2.13. HanumuTe ypaBHEHUS peaklUil, MO3BOJISIONINE OCYIIECTBUTh CIEAYIOLIME MPEBpa-
LICHUS.
C2H6 — C2H4 — CszOH—> CH3COH — CH3COOH
2.14. Beruucaure o0beM BOAOPOJA, KOTOPBINA BBIIEIUTCS PU B3auMoAeWcTBUU 9,2 T 3Ta-
HOJIA U C METAJUIMYECKUM HATPUEM.
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2.11. Tema 11. ITostumepsbI ¥ MOJTUMEPHbIE MATEPHAJIBI

[{enb: M3ydeHrne OCHOBHBIX NMOHATHUM XMUMHHU BBICOKOMOJIEKYJIAPHBIX COEIUHEHHM,
HOMEHKJIATYpPbl, XUMHUYECKUX CBOMCTB M CIIOCOOOB MOJyYEHUS MOJIUMEPOB, U3YUCHHE TIO-
’KApHOI OMACHOCTH MOJIMMEPOB, MOJUMEPHBIX MaTEPUATIOB U CIIOCOOOB CHUKEHHS UX TO-
pIOYECTH.

Pasgen 1 —— XUMUYecKne CUCTEMDbI: HuakomonekynsipHele
nonuMepsbl coeguHeHus
Paspen 2 ’J |
. 2 BbICOKOMONeKynapHble CTeneHn
azgoen coeWHeHWnA {BMC} nonvMepuaumm
| ﬁ
OnemeHTapHoOe 3BEHO Cononumepsi
HomeHknatypa —| |
oo i Monumeps XUMKUYECKME
BOWCTBA npeepaLleHns
Knaccudpmkaums CtpykTypa MonvmepaHanorvyHbie | |
[ MaKpOMOIIEKYI npeepaLLeHns
__| Mo npoucxoxnermio I |
© a MNoBeaexwe npw Peakunn ycnoxHeHus H
Mo oTHOLWEHWKO K I = Harpese W OXNaKaeHUK
- =
HarpeeaHuio % % Peakuvu gectpykumn
L
Mo Buay 8= opeHwe nonumepoB nl . [
|| HagmonekynspHoi = ﬂ%‘ UAbI ASCTPYKLMK
CTPYKTYPHI g5 KucnopogHbin
= MHOEKC
o wcnonb3syembim A e
] CBOMCTBAM YTV NOBbILLEHNS | OrHesawmTHLIE NOKPLITHSA l_
OrHECTOMKOCTH
- — Mopaudukaums nonumepa —
|| Mo cnocoby cuHtesa | | | MonuKoRAEHCALWS
_ ] Hanonnutenw |
Mo x”“‘“":eg'{o" Monvmepu3aums
L nou -
pvpoa __| 3amepnurenu roperns ||
XvmMmuyeckoe |
L Monumepsl | mogudmumpoBaHue | AHTWNMpeHbl |
- lMnactmaccel I{c;MQEHg:Lu [ BolcokonpouHbie
MaTepuanos
A LI i J | = TEXHWYECKNE HUTN
= v MMEHEHWNE [
KOMMO3MLMOHHBIE CsoiicTea P | TpyaHoroptoune
MaTtepuansi sl sjpl e ol BOJIIOKHA
|| OrHe3aluiéHHble
BONOKHA
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TunoBble 3a1aun (3a1aHUA):
1. Hanmmmmre peaknyy moimMepr3aiu:

a) OyrteHa-1, 0) 6yrena-2, B) OytanueHna-1, 3, r) 2-meTmnOyTaauena-1, 3.
2. Hanummure peakiuu 00pa30BaHUs:
a) MOJUATUIICHA, 0) moaumponuiIeHa, B) NIOJINCTHUPOJIA

3. Hanumute peakiuio ropeHust MOJIMBUHUIXJIOPU/IA:

4. Hanuiure peakiuu NOJIUKOHIEHCAIIMT aMUHOKHUCIIOT:

a) TIIMIMHA ¥ aJJaHWHA, O) TIIMIIMHA U TIMIIHA

5. YUemy paBeH K03 OULMEHT MOIUMEPHU3ALMN U300yTUIICHA TP MOTYyUYEHUU MOTHUU300Y-
TiiieHa ¢ Mr = 562807 Hanuirre ypaBHeHUE peakiy MOJIUMEPU3ALIHH.

6. [Tonumep MOAUCTUPOI XOPOIIO PACTBOPSETCS B HEMOJSPHBIX OPTaHUYECKUX PACTBOPH-
Tensix: OeH30l1e, TOMyoJie, KCUJIoJie, TeTpaxjopMeTane. Beruncinre MaccoByO 0O TO-
JUCTUPOJIA B pACTBOPE, MOJYYSHHOM PACTBOPEHUEM TMOJIUCTUPOIIA MACCOU 25 T' B pacTBO-
pe OeH30J1a B TETPaxJIOPUCTOM YTIIEPOJIe C MacCoBOM JoJier 6enzona 22,73%, B KOTopoM
cozlepKUTCst OEH30JI Maccoi 85 T.
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2.12. Tema 12. /IlucnepcHbie CHCTEMBI

[lenb: n3yueHune CBOWMCTB JUCIEPCHBIX CUCTEM, UX YCTOMYMBOCTH U CIOCOOOB IIO-
Jy4deHUs, U3yYeHUE MOBEPXHOCTHBIX SIBJCHUN, U3YUEHHE TIEH M IMOPOIIKOB, KaK OTHETY-
HIAITUX CPEJICTB.

Pasgen 1 {MukporeTeporeHHble CUCTEMb |
T KonnomgHas xummga | | =T
Pasgen 2 I [ucnepcroHHas cpeaa
J OucnepcHele cuctemsl (OC)
Paspen 3 OucnepcHan dasa

CnocoBbl Nony4eHus [ Knaccudbukauus [OC

Nno arperaTHoOMy
COCTOAHMKO (has

1

|
lNprmeHeHne

KpaTHOCTbL neHel

MeHoobpasosaTenw

lNeHoracurenu

CeoilcTBa [ =
N3bbITo4HaA 0 CTensnn _‘_I_l
MoBepxHOCTHBIN crioi — MOBEPXHOCTHAA | | hysnencHocT
| SHEPTWA | (&) O
=y
MoBEpXHOCTHbIE — no popme HacTuu © :‘f
ABNEHNA Sl no Baelmmc:ﬂeﬁmamo 4acTuu % :
BellecTea 8 aucnepcHown asbl S 8
Ancopbums [MCNEPCHOM : g8
COCTOAHMK Nno CTeneHu gl |=
MexdasHoe =
y CTPYKTYPMPOBaHHOCTW
B3anMogencTene MNoBepxHOCTHaA [
aKTUBHOCTb Mo 3HEepruu
CmaumsaHwve n -
B3aMmMoaencTemna ca3s
pacTekaHue BHyTpudasHoe Pacteopsl BMC
B3aMMOLENCTBME CeoilcTBa BOOHbIX
Agresus I pacteopos MNAB |—|KonnougHeie MNAB
Koreaus [
MoBepxHOCTHOE MpuMeHeHue MuuennoobpasoBaHve
HATAXEeHWe |
: : Conwbwunnsayna
lMNoBepXHOCTHO-HEaKTWBHLIE [ iMnkporeTeporeHHble CUCTEMbI !
BewWwecTBea (HHB) | /e I CH1KeHne
| Nactel | | Cycnexsum | Tl
MoBEPXHOCTHO-NHAKTUBHLIE '| —
HaTsKeHns
Bewwecrea (MUB) a | Omynbcun | | Asposonb | |
lNoBepXHOCTHO-aKTUBHBIE —{ Tenbi II'IJ'IéHKH || I'Io;]mu.um I'ITpaaE;u%J;c:
sewecrsa (MAB) : ’_‘ P
|
CtpoeHue 3JkcnnyaTauuoHHbIe
rmopoduneHo- — P ' yarau
- Knaccudmkauna cBOWCTBA
nunocunbHeIn BanaHc |
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3. MeToauyeckne peKOMeHIAUH JIsSl MOATOTOBKH
K IPOMEKYTOYHOI aTTecTaluu

[Icuxonor coBeTyeT: HE MEpeKUBalTe U3-3a MPUOIIKEHUs dK3ameHa. Paccmarpu-
BaiiTe PK3aMEH, KaK BO3MOKHOCTh MOKa3aTh OOIIKMPHOCTh CBOMX 3HAHWUU U TOTYYUTH BO3-
HarpaxJaeHue 3a MmpojieaHHyo padoty. OTBenute cebe BpeMs C 3amacoM, OCOOCHHO IS
7IeJ1, KOTOPBIE HAJO0 BBIIOJHUATH Nepen 3k3ameHoM. [IpuxoauTe Ha 3K3aMeH OTAOXHYBIIH-
Mmu. He cTapaiitech MOBTOPUTH BECH MaTE€pHaIl B IOCIEAHIOI0 MUHYTY.

YHHBEpCaIbHBIX METOJOB [JIsl MOATOTOBKH K DK3aMEHY HE CYUIECTBYET, O3TOMY
BaYXHO BbIOpaTh Hambosee mpuemsemslid ans Bac. [IpuBeneHHble HUXE MpaBUiia MOXKHO
paccMaTpUBaTh B KaueCcTBE 0OIIEr0 pyKOBOJCTBA.

1. IlpenycmoTpuTe Kak MOKHO OoJibllie BpeMeHH AJig noArotoBku. Ecnu Bel ocTas-
JsieTe OCHOBHYIO pa0OTy Ha MOCJEIHUNA MOMEHT, 3TO CHM)KAaeT Ballu miaHChl Ha ycIex.
Pa3BuBaeTcs cocTosiHuE CTpecca, CHUXKAETCS CIOCOOHOCTh K KOHLEHTPAIUU BHUMAHUS.

2. CocraBbTe paclucaHue CBOMX 3aHATHM MO MOATOTOBKE K 3k3ameHy. CriaHupo-
BaTh MOATrOTOBKY K 3K3aME€HaM HY>KHO 32 HECKOJIBKO HEJEIb O UX Havyayia (JIydllle BCero —
B Haualie cemecTpa). TBepio ciaeAyiTe HAMEUEHHOMY TUIaHy.

3. OtabixaiiTe. YcepaHas MOATOTOBKA — OYEHb TshKenas padora. BaxHO BpeMs OT
BpPEMEHH JaBaTh ce0e BO3MOXKHOCTh pacciaduthcs. [IpenycMoTpute B CBOEM paclucaHuu
BpeMs Ha OT/bIX.

4. [lenaiite nepepsiBbl. [locne yaca 3ansatuii caenaite 15-20 MUHYTHBINA EPEPHIB U
C HOBBIMH CHUJIAMHU BO3BpAIllaTECh K MPOAYKTHUBHOM padoTe.

5. KonTposmpyiite cTeneHb CBOEH rOTOBHOCTHU. VCMONMb3yiTe CIIUCOK BOMPOCOB K
AK3aMEHY, YTOOBI OTCIIEKMBATh CTENEHb YCBOCHUs MaTtepuana. Otmeuaiite yxe rnpopado-
TaHHbIE BONPOCHL. CKOHLIEHTPUPYWUTE CBOE BHUMAHHUE HA T€X BOMPOCAX, KOTOpbIE Brl 3Ha-
eTe Xy¥Ke.

6. Jlenaiite kpaTkue 3anucu. YacTo MoJroToBKa OKa3bIBAETCs HE OYEHb P HEeKTHUB-
HOM, ecniv Bel mpocTo unrtaere marepuan. /lenas kparkue 3anucu, Bel oTMeuaere Kirroue-
Bble MbIcH. CTapaiiTech He IPOCTO 3aIOMHUTH (PAKThI, @ MOHATH CTOALINE 32 HUMU UICH.

7. Tpenupyiitecb oTBe4aTh Ha BOmpochl. [IpopaboTaB kaxayio Temy, MOmpooOyiTe
MpopelaTs TUIOBBIE 3a/ayll caMoCTOsTeNbHO. BHauane Bam, Bo3MoxHO, moTpedyercs
3ariasAbplBaTh B KHUTY WJIM KOHCIIEKT, HO K KOHIly MOJTOTOBKM BBl cMOeTe oTBe4aTh Ha
BOITPOCHI U pEeIIaTh 3aJa4d CaMOCTOSITEIbHO, KaKk Ha 3k3aMeHe. CTapailTech IMporoBapu-
BaTh OTBETHI HA BOIPOCHI BCIYX, 3TO CIIOCOOCTBYET OoJiee TiTyOOKOMY YCBOEHUIO MaTEpH-
arna ¥ SIBJIIETCS XOPOILE TPEHUPOBKOM MEepe] IK3aMEHOM.

Kpurepuu oLieHKH yCTHOTO OTBETA

1. CooTBETCTBHE OTBETA ITOCTABIIECHHOMY BOIIPOCY.

2. IlonHoTa oTBETA, rIyOMHA 3HAHUIA.

3. Bnanenue TepMUHOJIOTHEN, OTYETIMBOCTh U TOUHOCTh ()OPMYITUPOBKHU TOHSITHIA.

4. JIOTMYHOCTh W3JI0KEHHS MaTepuana.

5. ApryMeHTHpPOBaHHOCTh OTBETA (PUCYTCTBUE U 10KA3aTEIbHOCTbh IPUMEPOB).

6. Ucnonb30BaHre 3HaHUM U3 APYrUX Y4YEOHBIX TUCHUIUIMH U JTOHMOJHUTEIHHOTO
MaTepuaa.

7. KynbTypa peun.
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8. IIpaBUIILHOCTH pelIeHus U 0POPMIICHUS 3aJa4H.

OrieHKa 3a OTBET Ha 3K3aMEHE BBICTABIISETCS B CICAYIOMIEM TOPSIKE:

«OTJIMYHOY», €CJIM KypCaHT (CTYACHT) ITyOOKO M MPOYHO YCBOWJ BECh IPOTrpaMM-
HBI MaTepHall, HCYCPITBIBAIONIE, TTOCIEA0BATEIHLHO, TPAMOTHO M JIOTHYECKH CTPOHHO €ro
U3JIaraeT, He 3aTPYAHICTCS C OTBETOM IPY BUIOM3MEHECHUU 3a/IaHUS, CBOOOIHO CITPABIIS-
eTCs € 3a/1a4yaMH U MPAKTUICCKUMU 3aJIaHUSMH, ITPABUIIBHO 00OOCHOBBIBACT IPUHSATHIC PE-
IIEHUS, YMEET CAMOCTOSITEIHHO 0000IaTh MaTepual, He TOMyCKAeT OMUOOK;

«XOpOIIIO», €CIIU KypcaHT (CTYICHT) TBEPIO 3HACT NMPOrpaMMHBIA MaTepua, Ipa-
MOTHO U TIO CYIIECTBY M3JIaraeT ero, He JOIYCKaeT CYIIECTBEHHBIX HETOUHOCTEH B OTBETE
Ha BOTIPOC, MOXKET MPABWIBHO MIPUMEHSATh TEOPETUUYECKUE TTOJIOKEHUS U BiIa/ieeT Heo0X0-
JUMBIMH YMEHUSIMH 1 HAaBBIKAMU TPHU BBITIOTHEHUN MTPAKTUYECKHUX 3aaHU;

«YIOBIIETBOPUTEIBHO», €CITH KypPCaHT (CTYJIEHT) YCBOMJ TOJBKO OCHOBHOM MaTepu-
aJl, HO HE 3HACT OTACTBHBIX JETajeil, MOIMyCKaeT HETOYHOCTH, HE COBCEM IPaBUIIbHBIC
(GbOpMyIMPOBKH, HAPYIIAET MOCIEA0BATEIHLHOCTh B H3JIOKEHUH MMPOTPAMMHOTO MaTepuaa
Y UCTIBITHIBACT 3aTPYTHEHUS B BHIMOJIHCHUN MTPAKTHYCCKIX 33 JaHHIA;

«HEYJIOBJICTBOPUTEIIEHO», €CITU KYpPCaHT (CTYACHT) HE 3HAET 3HAYUTEIBHON YacTH
MPOrPaMMHOTO MaTepHalia, JOIMyCKaeT CYIIECTBEHHbIC OIMOKHU, ¢ OOJIBIINM 3aTPYIHCHHU-
€M BBITIOJIHSET MPAKTUYECKUE 3a]aHusl (3a7a4n ).
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4. Cji0Bapb TEPMHHOB 0 IMCHUIUIMHE « XHMMD)

ABOTI'AJIPO YU CJIO (wmm nocrosiaaas Asoraapo): Na = 6,02:10?° yacTui BemecTsa.
AJZICOPBLIMS — KOHUEHTpUPOBAHHE KAKOTO-TMOO BEIECTBAa HAa MOBEPXHOCTH paszeia
¢da3. Hanpumep, KOHIICHTpUPOBAHUE MOJIEKYJI ra3za (ajcopbara) Ha TBEPIOH MOBEPXHOCTH
(amcopbenre).

AKTUBUPOBAHHBIN KOMIUIEKC — em. [IEPEXOJHOE COCTOAHHE.
AJIUJIOTPOIINA — siBneHue CylmecTBOBAHMS XUMHUYECKOT0 JIEMEHTA B BUJE ABYX WJIU He-
CKOJIBKMX IIPOCTBIX BEIIECTB, PA3JIMYHBIX MO CTPOCHHIO U cBOMCTBaM. 1Ipu onpeneneHHbix
YCIIOBUSX aJUIOTPOIHBIE MOIU(DHUKALIMKA MOTYT EPEXOAUTH IPYT B ApyTa.
AM®OTEPHOCTDb — crnocoOHOCTh HEKOTOPHIX XUMHYECKUX COCAMHEHUN MPOSIBIATH
KHCJIOTHBIE WJIA OCHOBHBIE CBOMCTBA B 3aBUCMMOCTH OT BEUIECTB, KOTOPbIE C HUMH pEaru-
pytoT. AmdorepHbie BeriecTBa (aM(OIUTHI) BeayT ce0sl KaK KUCIOTHI MO OTHOIICHUIO K
OCHOBAHHUSIM U KaK OCHOBAHHUSI — 10 OTHOIIEHUIO K KHCIIOTaM.

AHTUJIPU/IBI — xucnoTHBIE OKCHUIIBI, TIPU B3aUMOJCHCTBUN BOJBI C KOTOPHIMHU 00pasy-
FOTCSI KUCTIOTBI.

AHHMOHBI — oTpuniatensHo 3apsSKEHHbIE HOHBI.

ATOM — HamMmeHbIIAsg YACTHIIA XMMHYECKOTO DJIEMEHTA, SIBJISIOMIASCS HOCHTEIEM €ro
CBOMCTB. ATOM MOCTPOEH U3 CyOATOMHBIX YaCTHI] — TPOTOHOB, HEUTPOHOB, DJICKTPOHOB.
ATOMHBIN BEC (B umcieHHOM BhIpaxeHnn 1o xe, uto OTHOCUTEIBHAA ATOM-
HAA MACCA) — macca aToMa Kakoro-au00 3JeMEHTa, BRIPaXKEHHAs! B aTOMHBIX €IMHHIIAX
Macchl (YTIepOJIHbIX €IUHUIIAaX). ATOMHBII BEC 3JIEMEHTA PAaBEH CPEAHEMY 3HAUYCHHIO U3
ATOMHBIX BECOB BCEX €0 MPUPOIHBIX U30TONOB C YYETOM MX PACIPOCTPAHEHHOCTH.
ATOMHBI HOMEP — o ke, 4to MOPAAKOBBIM HOMED diieMeHTa B [lepuoandeckon cu-
creme [[.M. MenneneeBa. ATOMHBIII HOMEpP YHUCICHHO PaBEH IMOJOXUTEIBHOMY 3apsy
A/Ipa 3TOTO 3JEMEHTA, T.€. YUCIY IPOTOHOB B SAPE JAHHOTO 3JIEMEHTA.

BAJIEHTHOCTD — 4ncio 3J1€eKTpOHHBIX Map, ¢ MOMOIIbI0 KOTOPHIX aTOM JIAaHHOTO 3Jie-
MEHTa CBSI3aH C APYTMMH aTOMAMH.

BAJIEHTHBIE DJIEKTPOHBI — s5ekTpoHbI, KOTOpBIE YYaCTBYIOT B OOpa30BaHUM XMMH-
YECKOU CBS3H.

BEIIECTBO — ¢opma matepuu, kotopas o0jamaeT cCOOCTBEHHOW MacCOM, T.e. Maccou
nokos. COCTOUT U3 MOJIEKYJI, aTOMOB, HOHOB U Jp. CTPYKTYPHBIX €MHULl. B Xumuu vaiie
HCIIOJIB3YETCS MOHSATHE KOHKPETHOTO BELIECTBA - XJOPH HaTpus, cynbdar O6apus, caxap,
U T.J.

BOAOPOJIHAS CBA3b — oauH 13 BUIOB MEXKMOJICKYJISIPHBIX CBSI3€H, 00YCIIOBICHHBIN B
OCHOBHOM JJIEKTPOCTATUYECKUMU CUJIaMU. BO3HHKaeT Mexay MOJIEKYJIaMH, B COCTaB KO-
TOPBIX BXOJMUT aTOM BOJIOPO/a, CBA3aHHBIM C aTOMaMu HauboJee AIEKTPOOTPULIATENbHBIX
AJIEMEHTOB: (TOpa, KUCIOPOa, a30Ta, PEXKE XJI0Pa I CEPHI.

BOJIOPOIHBIN ITOKA3ATEJIb (pH) — mecsatuuHblii norapuhM KOHIEHTPALMHA HOHOB
BOJIOPO/JIa, B3ATHIN ¢ 0OpaTHbIM 3HakoM: pH = -1g [H'].

BOCCTAHOBUTEJIb — xuMu4yeckuil 31€MEHT, TPUHUMAIOIIUN 3JIEKTPOHBI B MPOIECCE
BOCCTaHOBJICHUS.

I'ETEPOI'EHHBIE PEAKIIMU — xuMuuecKre peakiui MeXAy BELIECTBAMHU, HAXOSIIH-
MUCS B pa3HbIX (azax (pa3HbIX arperaTHBIX COCTOSIHUSIX BEIIIECTBA).
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I'MBPUAN3 AL — nporiecc B3auMOIEUCTBUS SJIEKTPOHHBIX OpOUTANICH, MPUBO SN K
WX BBIPABHUBAHUIO 1O ()OPME U SHEPTHH.

T'MAPATAIIUA — cBa3biBaHKE MOJIEKYJ (AaTOMOB, HOHOB BEIIECTBA) C BOJIOM, HE COIPO-
BOJK/JIAIOIIIEECS PA3PYLICHUEM MOJIEKYJT BOJIBL.

TTMIPOJIN3 (COJIN) — obpaTiMoe B3aMMOJICHCTBIE MOHOB COJIM C MOHAMU BOJBI, MIPU-
BOJISIIIEE K U3MEHECHUIO PABHOBECHS MEX/Ty MOHAMH BOJIOPOJA U TUAPOKCHUAA B PACTBOPE.
["OPEHUE — ObIcTpo mpoTeKaronuii mpouecc OKMCICHUS BEIIECTBA, COMTPOBOKIAIOIIUNCS
OOJBITIM BBIICJICHUEM TEIJIa U SIPKUM CBEUCHUEM.

I'OMOT'EHHBIE PEAKIINHN — xumudeckue peakiiuy, TPOTEKaIIMe B OJHOPOIHON (a-
3€.

JANDODY3US — camMonpou3BOIbHOE BbIPABHMBAHWE KOHIICHTPALIMM BEIIECTB B CMECH,
00yCJIOBJIEHHOE TEIUIOBBIM JBHXKEHHEM MoJiekys. [lepeHoc yacTui BemiecTBa, MPUBOIS-
I K BBIPABHUBAHUIO €r0 KOHLUEHTPALMK B IEPBOHAYATIbHO HEOJHOPOIHOM CUCTEME.
3AKOH ABOI'AIPO. PaBHble 00beMBI JIFOOBIX Ta30B (MPU OJAMHAKOBBIX TEMIIEpaType U
JaBJICHUM) cojaepkaT paBHoe unciao mosekyia. 1 MOJIb mo6oro rasa mpu HOpMaJIbHBIX
YCIIOBUSIX 3aHUMAaeT 00beM 22,4 1.

3AKOH COXPAHEHUA MACCBHI — macca BeniecTs, BCTyNAOIINX B XUMHYECKYIO pe-
aKIIMIO, paBHA MAcCe BEIIECTB, 00PA3yIONIUXCS B pe3yJIbTaTe PEAKIIUU.

3APAJ AIPA — n0o0KUTENBHBIN 3aps]l aTOMHOTO SIAPa, PABHBII YHCITy IPOTOHOB B SIpE
JAHHOIO AneMeHTa. 1IopsaKoBbI HOMEP XMMHUYECKOTO 3jieMeHTa B [leproanueckon cu-
creme [[.11. MenneneeBa paBHsAETCS 3apsAly sSApa aToMa 3TOr0 3JIEMEHTA.

MN3O0TOIIbI — aroMHBIE Pa3HOBUIHOCTH OJHOTO M TOTO K€ 3jeMeHTa. M30TOmbI COCTOST
U3 aTOMOB ¢ oAuHAKOBBIM 3APA/[OM *J[PA (TO €CTh C OJJUHAKOBBIM YHCJIOM ITPOTOHOB),
HO C pa3HbIMU OTHOCUTEIHHBIMU aTOMHBIMU Maccamu (TO €CTh C Pa3HbIM YHCJIOM HEUTPO-
HOB B sJIpe).

NMHI'MBUTOPBI — BeniecTBa, 3aMeJISIONIME XUMUYECKUE PEAKIINH.

NHJIMKATOPBI (kncmoTHO-OCHOBHBIE) — BEIIIECTBA CIIOKHOTO CTPOEHUSI, UMEIOIIINE Pa3-
HYIO OKpPacKy B pacTBOpax KHCJIOT U OCHOBAaHUM.

NHUIIMATOPBI — BemiecTBa, qo0aBieHrne KOTOPHIX K peareHTaM MPHUBOJUT K Hadally
XUMHUYECKOUN PEAKIIUU.

NOHHASA CBA3b — BuI NOASpHON KOBAIEHTHOW CBSI3U. CBSA3b MEXKAY IBYMs aTOMaMH
CUMTAETCS] HIOHHOM, €CIIM Pa3HHIIA JIEKTPOOTPHUIIATEIIBHOCTEN 3TUX aTOMOB OOJIBITIE THOO
paBHa 2,1.

NOHDBI — oTpuniatenbHO MM NOJOXKUTENIBHO 3aps>KeHHbIE YaCTHIIbI, 00pa3yrolmecs B pe-
3yJbTaTe MPUCOCIUHEHUS WM OT/Iayd 3JEKTPOHOB aTOMAaMHM DJIEMEHTOB (WJIM TPYIIAMU
aTOMOB).

KATAJIM3ATOPHI — BeniecTBa, ciocoOHBIE YCKOPSITh XUMHUECKHE PEAKIIUM, CAMU OCTa-
BasICh IIPU ATOM HEU3MEHHBIMHU.

KATHUOHBI — noy105)kUTENBHO 3apsiAKEHHBIE NOHBI.

KBAHTOBBIE UNCJIA — onuchIBalOT COCTOSAHUE KOHKPETHOIO AJIEKTPOHA B AJIEKTPOH-
HOM 00JlaKke aToma:

— TJIABHOE KBAHTOBOE UUCIJIO (n) onpenenset Hanboiee BEPOSITHOEC PACCTOSTHUE
AJIEKTPOHA OT SI/Ipa, T.€. CPEAHUE pa3MEPHI AIEKTPOHHOTO 00J1aKa U SHEPTUIO DJICKTPOHA;
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— OPBUTAJIbBHOE KBAHTOBOE YUCJIO (/), Ha3piBaeMOe Takke MOOOYHBIM HJIU
a3UMYTaJIbHBIM, ONIPEACISIET (OPMY AIEKTPOHHOTO 00JIaKa U OTKIOHEHHE IHEPTETUIECKO-
IO COCTOSIHUS OT CPEAHEro 3HAYEHMS, XapaKTepHU3yeMOro TJIaBHBIM KBAHTOBBIM YHCIIOM,
T.€. XapaKTepU3yeT SHEPTHUIO JIEKTPOHA HA SPHEPreTUUECKOM MOTYPOBHE;

— MAT'HUTHOE KBAHTOBOE YHCJIO (m) onpeaensieT OpUEHTAIUIO 3JIEKTPOHHOTO
o0jaka B MPOCTPAHCTBE — YKa3bIBA€T KOHKPETHYIO OpOUTaib (S-OpOUTalb, Px-OpOUTAID,
py-opOuTaNb U T.1.);

— CIIMHOBOE KBAHTOBOE YHMCJIO (m) He cBs3aHO ¢ XapaKTEPUCTUKOW aTOMHOMN
opOuTanu, a yCIIOBHO XapaKTepu3yeT COOCTBEHHOE BPAILEHUE AIEKTPOHA

BOKPYT CBOEH OCH.

KHNCJIOTBI — crnoxHbie BemecTa, COCTOSIIME U3 aTOMOB BOJIOPOJa, CIIOCOOHBIX 3aMe-
IaThCA HA METAJI, U KUCJIOTHOTO OCTATKa.

KOBAJIEHTHASA XUMHNUYECKAS CBA3b — cBA3b, KOTOpasi BO3HUKAET MEXY aTOMa-
MU 32 cYeT 00pa30BaHus OOIIMX ANEKTPOHHBIX Map.

KOBAJIEHTHAS CBS3b — cBsi3piBaHHE aTOMOB C ITOMOIIBIO 0OITUX (TIOASIICHHBIX MEXK-
Iy HUMH) 3JIEKTPOHHBIX map. HemomspHas KoBajJeHTHas CBs3b 00pa3yeTcs MEXIy aToMma-
MU ofHOTO BHja. [lonsipHas KoBaJ€HTHas CBSI3b CYIIECTBYET MEXAY JIBYMs aTOMamu B
TOM CITy4ae, €CJId UX 3JIEKTPOOTPUIIATEILHOCTH PA3INYalOTCsl HE3HAYUTEIBHO.
KOHIEHTPAIIMASA — BenuuuHa, BhIpakaemasi OTHOIIEHUEM MAcCChl, YHUCJa MOJIb WIIU
MOJIb YKBHBAJICHTOB PAaCTBOPEHHOTO BEIIECTBA, MPUXOIAIIETOCS Ha MaccCy, o0IIee KOIu-
YECTBO MOJIb WJIH 00BEM BCEro PacTBOPA MIIM TOJIBKO PACTBOPUTEIIS.
KPUCTAJUIOT'MIPATBI — BemiecTBa, coaepxaiiue B CBOEM COCTABE MOJICKYJIbI BOJIbI.
MACCOBOE YUCIJIO (A) — cymMa ymcia npoToHoB (Z) u HelTpoHOB (N) B sigpe aTroMa
Kakoro-au6o snemenTa (A = Z + N).

MEH/EJIEEBA-KJIAIIEMPOHA YPABHEHUE: pV=nRT, rae n — unciio Moueii rasa; p
— naBiieHue raza; V — oobem rasza; T — remnepatypa; R — yHuBepcanbHasi ra3oBas oCTO-
sunas. B cucreme CU nasnenme usmepsierca B Ila, o0bem B M°, Temmeparypa B K, a
R= 8,314 JIxx/monp K.

METAJUIMYECKASA CBA3b — xumuueckasi CBs3b B KPUCTAILIE MEXK]Y IMOJOXKUTEIBHO
3apsOKCHHBIMUA MOHAMHU METajula MOCPEACTBOM CBOOOIHO mepeMemaromuxcs (o BceMy
00BeMy KpUCTaIa) JIEKTPOHOB C BHEITHUX 000JI0YEK aTOMOB METaJla.

METAJUIBI — TBepable Mpu KOMHATHON TEMIIEpaType BEIIECTBA (32 UCKIIOUEHHUEM PTY-
TH), C METAJUTMYECKUM OJIECKOM, BBICOKOH TEIJIO- U 3JIEKTPOIMPOBOTHOCTHIO. ATOMBI Me-
TaJUIOB OTAAIOT 3JIEKTPOHBI, 00pa3ysi MPU STOM MOJIOKUTEIHHO 3apsHKEHHbIE HOHBI.
MOJIEKVYJIA — HauMmeHbIIIasi yacTUIla KaKoro-Jinubo BeIIecTBa, ONpEeatonias ero Xu-
MUYECKHUE CBOMCTBA U CIIOCOOHAS K CAMOCTOSTEIbHOMY CYIIIECTBOBAHHUIO.
MOJIEKVYJISIPHAS OPBUTAJIb — snektpoHHOE 00J1ako, 0Opa3yrolieecs Mpy CIUSHUN
BHEIIIHUX JICKTPOHHBIX 000J0YEK aTOMOB (aTOMHBIX OpOUTaJiel) Mpu 00pa30BaHUM MEXK-
Iy HUMH XMMHYECKOU CBsI3U. MoJieKysipHble opOUTalii 00pa3yloTcsl MpU CIUSHUU JIBYX
WJIM HECKOJIbKUX aTOMHBIX OpOUTasei.

MOJIb — KonM4ecTBO BelecTBa, cogepxkamiee 6,02:10% cTpyKTypHBIX €IMHHML JAHHOTO
BEIIIECTBA.
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MOJIAAPHAS MACCA — macca o1HOTO MOJIsl BEHIECTBA B rpaMMax. UMCIEHHOE BbIpaXke-
HUE MOJISIPHOW MacChl COBIIAJIAE€T C MOJICKYJISIPHBIM BECOM (MJIM aTOMHBIM, €CJIH BEIIECTBO
COCTOUT U3 aTOMOB) B €IMHUIIAX a.€.M.

HACHIIIEHHBII PACTBOP — pacTBOp, HAXOIAIMIACSA B PABHOBECHH C PACTBOPEHHBIM
BEILIECTBOM U COJEPKAIINA MaKCUMalIbHO BO3MOKHOE JJIsl JAHHBIX YCJIOBUN KOJIUYECTBO
3TOr0 BELIECTBA.

HEWTPOH — 51eKTpHuecky HellTpasIbHas S]IeMeHTapHas (T.e. Hepas/ieiMas) 4acTHIIA.
HEMETAJUIBI — BemiecTBa, COCTOAIINE U3 MOJEKYI: Ia3bl, XXUAKOCTH, JIETYUUE TBEPbIC
BEIIECTBA; HE 00/1a/1al0T METAIUTMYECKUM OJIECKOM, UMEIOT HU3KYIO TEIUIO- U AJIEKTPOIPO-
BOJHOCTbh. ATOMBI HEMETAJUIOB TPUHUMAIOT 3JIEKTPOHBI JIJIS1 3aBEPILICHUS BHEILIHETO dHEP-
reTUYECKOro YpOBHS, 00pa3ysi IpH 3TOM OTPULIATEIBHO 3apsHKEHHbIE HOHBI.
HEITOJAEJIEHHAS ITAPA »31€KTpOHOB — BHEIIHAS AJIEKTPOHHAS Mapa aToMma, HE y4acT-
ByIOLIasi B 00pa30BaHUM XUMHUYECKOU CBSI3U.

HOPMAJIBHBIE YCJIOBUA (n.y.) — temnepatypa 0°C (273 K) u nmaBiaenue 1 at™m
(760 mMm pryTHOTO cTonOa nu 101325 Ila).

OKUCJIUTEJIb — XuMUYEeCKHI 3IEMEHT, MPUHUMAIOIIHI 3JE€KTPOHBI B IIPOLIECCE BOCCTA-
HOBJICHUS.

OKCHJIbI — cnoxHbIe BEMIECTBA, COCTOSIINE U3 aTOMOB JBYX 3JIEMEHTOB, OJUH U3 KOTO-
PBIX — KUCJIOPOJ B CTENIEHU OKUCIICHUS — 2.

OPBUTAJIb — npocTpaHCTBO OKOJIO Spa, B KOTOPOM MOXHO OOHAPYX HUTh JJICKTPOH. 3a
npeAenamMy 3TOro IMPOCTPAHCTBA BEPOSTHOCTh BCTPETUTH AJIEKTPOH JOCTATOYHO Maja
(menee 5%).

OCHOBAHUHE — cnoxHo€e BEIIeCTBO, COJIEPKAIIECE B CBOEM COCTABE MOHBI METAJJIOB JIU-
00 MOHBI AMMOHUS U TUAPOKCUIIbHBIE TPYTIIIHI.

OTHOCHUTEJIbHAA ATOMHASA MACCA — macca atoMa, BbIpaK€HHAsi B aTOMHBIX
€IUHULIAX MACCBHI.

OTHOCUTEJIBHAA TNIOTHOCTH OAHOI'O T'A3A (I'A3A A) 110 IPYT'OMY (T'A-
3V B) — oTHoOI1IEeHHE MOJISIPHOW Macchl ra3a A K MOJIsSIpHOM Macce rasa B.

[IEPEXO/JHOE COCTOSIHUE (1o xe, uto AKTUBMPOBAHHBIM KOMIIUIEKC) —
KOPOTKOXHUBYIIIasi MOJIEKYJa, BOSHUKAIONIAA B XMMHUYECKOM pEaKIUU MpPHU MEPEXojie OT
Ha4yaJbHOTO COCTOSIHUS (PEareHThl) B KOHEUHOE (MMPOAYKTHI).

[NEPUOJIMYECKUI 3AKOH — cBOjicTBa MPOCTHIX BEILECTB, @ TAKKe (hOPMBI H CBOICTBA
COEIMHEHUN 3JIEMEHTOB HAXOASATCA B MEPUOJUYECKON 3aBUCHUMOCTH OT BEJIMUYUHBI 3apsija
sapa aroMa (IopsAKOBOr0 HOMEpA)

ITPOCTOE BEHIECTBO — BemiecTBo, KOTOPOE COCTOUT U3 aTOMOB TOJIbKO OJHOIO 3Jie-
MEHTA WJIA U3 MOJIEKYJI, IOCTPOEHHBIX U3 AaTOMOB OJHOTO AJIEMEHTA.

ITPOTOH - ycroitunBas saeMeHTapHas (T.e. Hepa3aenMas) 4acTHIa C TOJIOKUTEIbHBIM
ANEKTPUYECKUM 3apsIIOM.

ITPOLIECC BOCCTAHOBJIEHUA — mnpouecc OpUHATHS SJIECKTPOHOB aTOMOM WU
UOHOM.

[MPOLECC OKNCJIEHMA — npouecc oT1auu 3JIEKTPOHOB aTOMOM HJIM HOHOM.
PAJIUKAJIbBI — gactumpl, o61aaaromye CBOOOIHBIMHM BaJICHTHOCTSIMU, T.€. UMCIOIIHUE He-
CHapeHHbBIC IEKTPOHBI Ha BHENTHUX OpOUTATISX.
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PAZINYC ATOMA — ycilOBHOE pacCTOSIHUE OT siipa 10 TPaHUIIbl SJIEKTPOHHOW MJIOTHO-
CTH.

PACTBOPDI — roMoreHHble CUCTEMBI, COCTAB U CBOMCTBA KOTOPBIX MOXKET U3MEHSTHCA B
ONpEeICJICHHBIX, YACTO BEChbMA MIUPOKUX Mpeaeax.

PACTBOPEHHBIE BEIIECTBA — KOMIIOHEHT (KOMIIOHEHTHI) PacTBOpa, HAXOSIIHECS
B HEJIOCTATKE.

PACTBOPUMOCTD — criocoGHOCTD BEIeCTBA PACTBOPSTHCS B TOM HIJIM HHOM PacTBOPHU-
tene. Mepoi pacTBOPMMOCTH BELIECTBA P JAHHBIX YCIOBUSIX SIBIISIETCS €r0 COJIEPKAHUE
B HACBILLIEHHOM pPacTBOpE.

PACTBOPUTEJIb — KOMIIOHEHT pacTBOpa, KOTOPBIN B3AT B OOJIBIIIEM KOJUYECTBE U UME-
€T TO JK€ arperaTHOE COCTOSIHUE, YTO U Y paCTBOPA B LIEJIOM.

PACTBOP HACBIIIEHHBIN — pacTBop, B KOTOPOM BEIIECTBO IPH JAHHO TeMIepaType
y’Ke 00JIbllIe HE PACTBOPSAETCS.

PEAT'EHTBI — nucxonHbie BelleCTBA B XUMUUYECKOW PEAKIIHH.

PEAKIUA 3AMEIIEHU S — peakiust MexXy OpOCTBIMHU U CIOKHBIMHU BEILIECTBAMM, B pe-
3yJbTaTe KOTOPOW aTOMBI MPOCTOIO BELIECTBA 3aMEIIAIOT aTOMbI OJHOIO U3 AJIEMEHTOB
CJIOKHOTO BEILIECTBA, MIPH 3TOM 00pa3yIOTCsi HOBbIE IPOCTHIE U CIIOKHBIE BEILIECTBA.
PEAKIIA HEOBPATUMAS — peakuusi, npoTeKaromiasi B JaHHBIX YCJIOBHSIX 10 KOHIIA,
TO €CTh JI0 MOJIHOTO MPEBPAIICHUS UCXOAHBIX BEIIECTB B MPOAYKTHI PEaKIIHH.

PEAKIIMA OBMEHA — peakuusi My CI0KHBIMH BEILIECTBAMU, B PE3YJIbTATE KOTOPOU
OHM OOMEHMBAIOTCS CBOMMH COCTaBHBIMHM YacTsIMHU, MPU 3TOM OOpa3yloTcs JBa HOBBIX
CJIOKHBIX BEILIECTBA.

PEAKIHMA OBPATUMAS — peakuusi, mpoTeKaromiasi B TaHHBIX YCJIOBHUIX OJTHOBPEMEH-
HO B JIBYX B3aUMHO IIPOTUBOMOJIOKHBIX HAIIPaBJICHUSX.

PEAKIHA OKHUCIIUTEJIbBHO-BOCCTAHOBUTEJIbHASA — peakuusi, npu KOTOpOH
IPOUCXOJUT MEPEXOJ] AIEKTPOHOB OT OJHUX ATOMOB, MOJIEKYJI MJIM MOHOB K JIPYTHM.
PEAKIIA PA3JIOXKEHUSA — peakuusi, B KOTOPOM U3 OJHOTO MCXOJHOTO BEIIECTBA 00-
paszyeTcsi HECKOJIbKO HOBBIX BEIIIECTB.

PEAKIUA COEAUHEHMSA — peakuusi, B pe3yJibTate KOTOPOMl U3 ABYX WJIA HECKOJIBKUX
MPOCTBIX HJIM CJIOKHBIX BEIIECTB 00pa3yeTcs OJHO CIIOKHOE BEIIECTBO.

PEAKIUA DK30TEPMHUYECKA S — peakuys, MpoTeKaroLas ¢ BbIACICHUEM TEILIA.
PEAKIUA SHAOTEPMHNYECKAS — peakuus, npoTeKaromias ¢ MorJIoneHUeM TeIa.
CKOPOCTb XMUMMHYECKOM PEAKIIUM — u3MeHeHHe KOHLECHTPALMH BEIIECTBA B
€MHUIlY BPEMEHH.

CJIOXHOE BEIIECTBO — BemiecTBo, COJiepKallee aTOMbI Pa3JIMYHBIX 3JIEMEHTOB.
COJIM — cnoxHbIE€ BEIIECTBA, COCTOSIINE U3 KATUOHOB METAJIOB WJIM KAaTUOHA AMMOHUS
Y KHCJIOTHBIX OCTATKOB.

CTAHIJAPTHAS SHTAJIBIINA OBPA30OBAHNMSA BEIIECTBA — TtemmnoBoil addekr
peakuuu oOpa3oBaHusl | MOJIb TAHHOTO BEUIECTBA U3 MPOCTHIX BEIIECTB B YCTOWYMBBIX
AJUTOTPOITHBIX MOAU(DUKAITUSIX.

CTAHJIAPTHLIE YCJIOBUS — nasnenue 1 atm (1,01325:10° ITa).

CTEIIEHb OKMCJIEHUA — ycnoBHBIN 3apsii, KOTOPBIA OCTaeTCsA HA JAHHOM aTOMeE, Mpu
YCJIOBUH, YTO OH MOJIHOCTHIO MPUCOETUHSIET WM OTIAET 3JIEKTPOHBI IPYTUM aTOMaM B CO-
€MHEHHH.
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TEIUIOBOM D®D®EKT PEAKIHWU — temioTa, BblJIeJICHHAS WM MOTJIOIIEHHAS TIPY MPO-
TEKAaHUHU XUMHUYECKON peakinu.

®A3A — romoreHHast 4acTb T€T€pOreHHON CUCTEMBI, OTJENIEHHAs! OT ApYyrux (a3 moBepx-
HOCTBIO pa3aena.

OU3NYECKHUE ABJIEHUS — siBneHusi, HE CONMPOBOKIAIOIIMECS MPEBPALIEHUEM OJHUX
BEIIIECTB B JIPyTHe MyTeM pa3pbiBa 1 00pa30BaHMS CBSA3EH B X MOJICKYJIaX.
XUMNYECKHUE SBJIEHUS — sBnenus, nmpu KOTOPHIX OJHM BEIIECTBA, 00JaAaroIine
ONpPE/ICICHHBIM COCTABOM U CBOMCTBAMH, MPEBPAIIAIOTCS B APYTUE BEIIECTBA — C APYTUM
COCTAaBOM U JAPYTMMH CcBoMcTBamu. IIpu 3TOM B cocTaBe aTOMHBIX SIAEP U3MEHEHUW HE
IPOUCXOAUT. XUMUYECKUE SIBJICHUS HA3bIBAIOT NHAYE XUMUYECKUMU PEAKIUSMH.
XUMHWYECKUU DJIEMEHT — ompefelieHHbIi BHI aTOMOB, XapaKTePH3YIOLIMHCS ompe-
JICJICHHOM COBOKYITHOCTBIO CBOMCTB (3apsIOM siipa, Maccoul u Iip.).

XUMMS — Hayka 0 BelecTBax M 3aKOHAX, IO KOTOPBIM MPOUCXOIIT UX MPEBPAILLICHUS B
IpYTU€ BEIIECTBA.

IEJIOYb — pacTBOpHMOE B BOJIE OCHOBAHHUE.

OJIEKTPOJIN3 — okuCIUTENbHO-BOCCTAHOBUTENBHBIN MpoliecC, MPOTEKAIOIIUN TTPU TPO-
XO0XKJICHUH JIEKTPUYECKOr0 TOKA Yepe3 PacCTBOP WJIM PACILIAB.

OJIEKTPOH — ycroiiuuBast 3ieMEeHTapHasl 4aCTULA C 3JIEMEHTAPHBIM OTPULIATEIIbHBIM 3a-
panom u maccoit 9,11:103! kr.

OJIEKTPOHHAA KOH®UI'YPAIIMA — pacnpeneneHue 3JIEKTPOHOB IO 3HEPreTHYE-
CKHUM YPOBHSIM, CYIIIECTBYIOLIUM B 3JIEKTPOHHOM 00JIaKe aToMa.
OJIEKTPOOTPULIATEJIBHOCTD — oTHOCHUTENBbHAS CIIOCOOHOCTh aTOMHBIX SIJIep MPUTS-
I'MBaTh K ce0e AJIEKTPOHBI, 00pa3ylolIre XUMHUECKYIO CBSI3b.

OJIEMEHT - BemiecTBO, COCTOsIIIIEE U3 aTOMOB OAHOTO BHJia (M3 aTOMOB C OJIMHAKOBHIM
3apsIIOM sIApa).

OHEPI'MSI AKTUBAIIMN — ta nonoJiHUTENIbHAS YHEPTUSI, KOTOpas He0O0XouMa, YTOObI
CTOJIKHOBEHHME IIPUBEJIO K XUMHUUYECKON PEAKIINH.
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