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BBEJAEHUE

Metoauyeckue peKOMEHIallK M0 BHEAYAUTOPHOM CaMOCTOSATENIbHOU padoTe Mo
Kypcy «XuMUsD» IpeIHa3HaYeHbI ISl CTYJECHTOB CPEIHUX CIICIIHAIBHBIX YUYEOHBIX
3aBelieHuH U cocTaBiieHbl B cOOoTBeTCTBUH ¢ PI'OC CIIO 1o cnenuaibHOCTH
40.02.02 IIpaBooxpaHuUTEIbHAS IEITEIBHOCTD.

Ob6bveMm CaMOCTOATENbHON paboThI CTYJIEHTOB OIIpEAENSIeTCS
TOCYJapCTBEHHBIM 00pa30BaTEIBHBIM CTAHIAPTOM CPEIHETO MPO(ECCHOHATBHOTO
oopazoBarust (OI'OC CIIO) obyvarommxcss 1O mporpaMmaMm — OOIIETOo
oOpa3oBaHMUs.

BrinonHeHne  BHEAyAUTOPHOM  CaMOCTOSITENIbHOM — pabOThl  SIBIIAETCS
00s3aTENIbHON 1T KaXJOro CTyAeHTa, e€ O00bEM B dYacax OIpeessieTcs
JEUCTBYIONTUM PabOYMM YUEOHBIM IJIAHOM TEXHUKYMa.

Llenp mocobusi — oka3aTh MOMOIIb OOYYAIOIIMMCSI MPU CAMOCTOSTEIHLHOM
paboTe B X0/Ie U3yUYEHHUs Kypca XUMUU TMPHU MOATOTOBKE K YpoKaMm, J1abopaTOpHbIM
U IPAKTUYECKUM 3aHSATHUSM, 3a4ETy.

B mocobum maHbpl peKOMEHJAIMU IO COCTaBJIICHUIO KOHCIEKTOB JIEKIIH,
QITOPUTMBI COCTABJICHHSI XUMHUYECKHX (DOPMYJ CIIOXKHBIX BEIIECTB, ypaBHCHUI
peakiui, TUIaH ONHCaHUA XUMHUYECKOTO DJJIEMEHTA IO TOJOKEHHI0 B
MEPUOIMYECKON CUCTEME XUMUYECKUX 3eMeHToB [[.1. MeHeneena.

CamoctosiTenbHass paboTa ompeaessieTcss Kak HWHAWUBUIyaldbHAs WU
KOJUUIEKTUBHAsA yueOHas JesTebHOCTh, OCYIIECTBIIsIeMasi 0€3 HemoCpeICTBEHHOTO
PYKOBOJICTBA TMpeETNOJaBaTesisi, HO IO €ro 3aJaHusiM W TOJ €ro KOHTPOJIEM.
CamocrosiTennpbHasi paboTa CTYIEHTOB SIBISIETCSA OJHOM W3 OCHOBHBIX (opM
BHEAYUTOPHOU pabOTHI IPH peaanu3aluy y9eOHbIX IIAHOB U MPOTPAMM.

CamocrosiTenbHasi BHEAyIUTOPHAs padoTa MO0 XMMHUU MPOBOIUTCS C IEJIbIO:

- CHCTEMaTH3allMM W 3aKpeIUICHUS TMOJYYEHHBIX TEOPETUUYECKUX 3HAHHM
CTYJICHTOB; - YIUTyOJICHUS ¥ PACHTUPEHUS TEOPETUUECKUX 3HAHUM;
- pa3BUTHS TIO3HABATEIBHBIX CIOCOOHOCTEM W AaKTUBHOCTU  CTYJEHTOB,
CaMOCTOSATEILHOCTH, OTBETCTBEHHOCTH U OPTraHU30BaHHOCTH;
- (dopMUpOBaHMS  CaMOCTOATEJIIBHOCTH  MBIIUICHUSI,  CIIOCOOHOCTEH K
CaMOPa3BUTHIO, CAMOCOBEPIIICHCTBOBAHUIO U CaMOpeaInu3alluu;
- opMupoBaHUS YMEHUI TUTAHUPOBATH U BBITIOJIHATH CBOIO PadoTYy.

[To gucrumiIvHE XWMHH TPAKTUKYIOTCS CIACAYIOIMHE BUIALI U (HOPMBI
CaMOCTOATEIBbHOI pabOThI CTYIEHTOB:
— MOJITOTOBKA U BBITIOJTHEHUE JTA00PATOPHBIX U MPAKTUICCKUX padoT;
— perieHue 3aa4, BHITIOJIHEHUE YIIPOKHCHHH;
— MOJTOTOBKA YCTHBIX OTBETOB IMyTEM M3Y4YEHUS JICKIIMOHHOTO MaTepuasia o
KOHCITCKTY C UCIIOJIb30BAaHUEM PEKOMEHIOBAHHOM JIUTEPATYPHI;
— MOATOTOBKA JOKJIAJ0B, HCCIIEA0BATEILCKUX PadOT;
— paboTa HaJ BRIMOJTHEHUEM HATJIAIHBIX TOCOOUH (CXeM, TaOIHIl U 1Ip.);



— paboTa co CpaBOYHBIM MAaTEPUATIOM;
— MOJTrOTOBKA K 3a4eTy.
CaMocTosTenbHAsT BHEAYIUTOpHAsT paboTa MOXKET MPOXOAUTH B KaOWHETE
€CTECTBEHHOHAYYHBIX TUCIUIUIMH, BO BPeMs BHEKJIACCHBIX MEPONPUATUH, TOMA.
[Ipu ompeneneHun ConEp:KaHUS CaAMOCTOSITENIBHOM pabOThl CTYAECHTOB
YUUTBHIBACTCSI YPOBEHb CaMOCTOSITEIbHOCTH OOydYalomuxcsi W TpeOOBaHUS K
YPOBHIO CaMOCTOSATEIBHOCTH CTYJIEHTOB JJISi TOTO, YTOOBI 3a Mepuoj oOydeHus
UCKOMBIN yPOBEHb ObLIT JOCTUTHYT.
B pesynapTare OCBOEHUS JUCHUIUIMHBI OOYYalOMIMNCA JIOJDKEH JIOCTHTHYTH
OIpEICIIEHHBIX PE3yIbTATOB:
[IpenmeTHbIe pe3ynbTaThl OCBOSGHUS MPOTPaMMBbI CPETHEro OOIIero odpa3oBaHUS
no XUMUU Ha 0a30BOM ypOBHE OpHEHTHUPOBAaHbl Ha  oOOecIeyYeHHe
IPEUMYIIECTBEHHO O00Ie00pa30BaTeIbHOM M OOLIEKYJIbTYPHOH MOJATOTOBKU
oOyuaronuxcs. OHM BKIIOYAKOT: cnenupuyeckre il ydyeOHOro mnpeamera
«XUMHS» HAy4YHbIE 3HAHHS, YMEHHS M CHOCOOBI JEHCTBUH IO OCBOEHHIO,
MHTEPIIPETAlNN U TPeoOpa30BaHUIO 3HAHUN, BUABI ACSITEILHOCTU MO MOTYYCHHIO
HOBOTO 3HaHWS M TPUMEHEHHMIO 3HAHUNA B Pa3IUYHBIX yUEOHBIX U pPeabHBIX

JKU3HCHHBIX CUTYallUAX, CBA3aHHBIX C XUMMEH.

Hp6'1 BbBIABJEITE  XAPAKTCPHBIC IIPU3HAKU W B3aMMOCBA3b H3YUCHHBIX HOHHTHﬁ,
MNPUMCHATH COOTBCTCTBYIOINHWEC IIOHATHA IIPU ONMCAHWU CTPOCHHUA H CBOICTB
HCOPraHUMYCCKUX MW OPraHuYCCKHX BCIICCTB H HUX npeBpameHI/Iﬁ; BBIABJIIATH
B3aMOCBS3b XMMHYECKMX 3HAHHUU C NOHATHSAMH U IMMPEACTABIICHUAMU OPYIUX
CCTCCTBCHHOHAYYHLIX IPCAMETOB,

[Ip6-2 HCMOJIb30BaTh HAMMEHOBAHUS XHUMHUYECKUX COCIUHEHUN MEXIyHAPOIHOTO
COI03a TEOPETHUYECKOM M TMPUKIAJHOM XHMHM U TPUBHAIBHBIE HA3BAHUSA
BOKHEWINIMX BEIIECTB (ITWJIEH, alleTWJIEH, TJIMIEpPUH, (peHomn, dhopmanbaerusn,
YKCYCHasi KMCJIOTA, TJIMLWH, YrapHbIM ra3, YIVIEKUCIBIA ra3, aMMHAK, ramieHas
W3BECTh, HETAllleHasl U3BECTh, TUTHEBASI CO/A M JIPYTHX), COCTABIATH (HOPMYJIBI
HEOPraHWYECKUX M OPraHUYECKHX BEILECTB, YPABHEHHUS XUMHUUYECKUX DPEAKILIMM,
OOBSACHITH WX CMBICT; TOATBEPXKIAaTh XapaKTepHbIE XUMHUYECKHE CBONCTBA
BEILIECTB COOTBETCTBYIOIIMMH DKCIEPUMEHTAMH U 3alUCAMH  YPABHEHUM
XUMHYECKUX PEAKIUN;

ITp6-3 yCTaHaBJIMBaTh MPUHAUIEKHOCTh U3YYEHHBIX HEOPTraHMYECKHX M OpPraHMYeCKUX
BELIECTB K ONpEeNIEHHbIM KjlaccaM U IpylaM COEIMHEHUH, XapaKTepu30BaTh
UX COCTaB W Ba)KHEWIIME CBOMICTBA; ONPENENATh BHUIBl XMUMHUYECKUX CBA3EH
(xoBaJIeHTHAsl, MOHHAs, METaJUINYEeCKasi, BOJOPOAHAs), THUIIbl KPUCTAIITMUECKUX
pELIETOK BEIECTB; KIACCU(UIIMPOBATh XUMUYECKHE PEaKIUY;

[1p06-4 MIPOBOAUTH pacyeThl MO XUMHUYECKUM (OpMysiaM M YpaBHEHUSM XMMHUYECKUX
peakiMii ¢ HCIONb30BaHHWEM (PU3MUECKUX BEJIWYHMH, XapaKTEPH3YIOLIUX
BEIIECTBA C KOJMYECTBEHHOI CTOPOHBI: MacChl, 00beMa (HOpMaJlbHbIE YCJIOBUS)
ra3oB, KOJMYECTBA BEIIECTBA; HCIIOJIB30BATH CUCTEMHBIE XHMUYECKUE 3HAHUS
AT PUHATUA peIHeHI/Iﬁ B KOHKPCTHBIX XHU3HCHHBIX CHUTYyallMAX, CBA3AHHBIX C
BELIECTBAMU U UX IPUMEHEHHEM;

[1p6-5 IJJAHUPOBATh U BBIINOJIHATE XMUMHYECKUHI 9KCIIEPUMEHT (mpeBpatieHus
OpPraHMYECKUX BELIECTB IIPH HArpeBaHUU, MOJyUYEHUE ITHIEHA U MU3YyUEHUE €ro
CBOMCTB, KaueCTBEHHBIE pEaKlMK Ha albJETHbl, KpaXMaj, YKCYCHYIO KHUCIOTY;




NeHarypauus OelKOB MpU HarpeBaHWU, I[BETHBIE pPeakIUU OENKOB; MPOBOIUTH
peakiMu HOHHOTO OOMEHa, OIpEeneNisiTh Cpeay BOJHBIX  PAacTBOPOB,
KaueCTBEHHbIC PeaKkIuu Ha CcyjibdaT-, KapOOHAT- U XJIOPUJ-aHHOHBI, Ha KATHOH
aMMOHHUS; pellaTh SKCIEPUMEHTAJIbHBIE 3aJaud 1o TemaMm «MeTramiel» U
«Hemerannel») B COOTBETCTBUU C MpaBUIaMH TEXHHKH OE30MacHOCTH IpH
OOpalIieHny C BEIECTBAMU M JIAOOPAaTOPHBIM O0OPYJOBAHUEM; IPEACTABIATH
pe3ynbTaThl XHMMHYECKOrOo JSKCIepuMeHTa B (opme 3amucu ypaBHEHUI
COOTBETCTBYIOLINX peakuuii ¥ (HOpMyaHpoBaTh BBIBOABI HAa OCHOBE ATHX
pe3ynbTaTOB;

[1p6-6 AHanM3upoOBaTh XUMHUYECKYI0O HWHGPOpPMALMIO, TOIY4aeMyl U3  Pa3HbIX
MCTOYHHKOB (CpeJCTB MaccoBOM nH(popManuu, cetb MHTEpHET U npyrue);

[Ip6-7 coOmogaTh MpaBuUjla HKOJOTHYECKU IIeJIeCOO0Pa3HOTO IMOBENEHUS B OBITY H
TPYJIOBOM JEATECIBHOCTH B IIEJISAX COXPAHEHUsI CBOCTO 3I0POBbS M OKPYXKAOLIEH
IIPUPOJHOMN Cpelbl; YUUTHIBATh ONACHOCTh BO3JCHCTBUS HA >KUBBIE OPTraHU3MBI
ONpEICNICHHBIX BEIIECTB, IOHUMAsl CMBICI TIOKa3aTelisl IPeIeIbHON JOIYCTUMOM
KOHLICHTPALIUH;

[1p6-8 Uis  O0yyarouxcs C  OTPAaHMYEHHBIMA  BO3MOXKHOCTSMU  37I0POBBSI:
c(OPMUPOBAHHOCTh YMEHHUS TPHUMCHITh 3HAHUS OO0 OCHOBHBIX JOCTYITHBIX
METO/axX MO3HAHMS BEUIECTB M XUMUYECKUX SIBJICHUI;

I1p6-9 UL CIETBIX M CIa0OBUIAIIUX OOyJaromuxcs: CQOpPMHUPOBAHHOCTh YMEHUS
HCIIOJIb30BaTh pelbeHO TOUYEUHYIO cuctemy obOo3Hauenuid JI. bpaitna nns
3aIMMCH XUMHYECKUX HOPMYIL.

JIJist opraHu3aiy CaMOCTOSITEIbBHOW pabOThl HEOOXOJUMBI CIEIYIOIIHE

YCJIOBHSIL:

- TOTOBHOCTH CTYJICHTOB K CAMOCTOSITEIILHOMY TPYIY;

- HAJIMYHUE U JTOCTYITHOCTh HEOOXOIUMOTO YICOHO-METOANIECKOTO U CIIPABOYHOTO
MaTepuana,

- KOHCYJIbTAITAOHHAS TIOMOIITb.

Kpumepuamu ouenku pe3ynbTaTOB BHEAYAUTOPHONW CaMOCTOSITEIBHOM

paboOTHI CTYACHTA SBJISIFOTCS:

- YPOBEHb OCBOCHHUSI CTYACHTOM Y4eOHOT0 MaTepurana;

- YMEHHUE CTyJCHTa WHCIOJIb30BaTh TEOPETUUYECKUE 3HAHUS TIPU BBINOJTHEHUH
MPAKTUYECKUX 3a]1a4 U TaOOpaTOPHBIX PadoT;

- cOoOJTI0JICHNE TIPABWII TIO TEXHUKE 0€30MacHOCTU MPH BHITIOJIHEHUH XUMHYECKOTO
IKCIIEPUMEHTA;

- 000CHOBAHHOCTb U YETKOCTh M3JI0’KEHUS OTBETA;

- ohopmIleHHE MaTepuasa B COOTBETCTBUH C TPEOOBAHMSIMHU.

@DopMBI  CaMOCTOSITETPHOM  PabOTHI  CTYACHTOB  ONPEACISAIOTCS  MpHU
pa3paboTke paboyux MPOrpaMMm Y4eOHBIX AUCIUIUIMH COJEp)KaHHEM YyueOHOMU
JTUCITUTITMHBI, YIUTHIBAsI CTETICHD IMOATOTOBICHHOCTH CTYICHTOB.

UToOBl pa3BHUTh IMOJIOKHUTEIHPHOE OTHOIICHUE CTYACHTOB K BHEAYIUTOPHOM
CaMOCTOSITeNIbHBIE paboTe, CIeAyeT Ha KaKIOM €€ dTare pa3bsICHATH e paboThl,
KOHTPOJIMPOBAaTh MMOHUMAHWE 3THUX IeJiel CTyJACHTaMH, MOCTETICHHO (GOPMHPYS Y
HUX YMEHHE CaMOCTOSITEIbHON MOCTAHOBKH 3a/1a4d U BhIOOpA IIEIIH.



1. TpeGoBanus k
NPOBeIeHNI0 J1a00PATOPHBIX U MPAKTHYECKHUX PadOT M0 XUMUM U
oopMiIeHHIO 0TYETOB

Jist  mpoBeneHusi  1abOpPaTOPHO-MPAKTHYECKUX  padOT MO  XUMHH
HE0O0XO0IMMO 000pyAOBaTh pabouee MecTo: pabouuil cToJ, 1abopaTOpHO-yIeOHOE
o0OpyZl0OBaHUE, HWHCTPYMEHTBI U  PEAKTHBBL.  Pe3ynbTarbl  BBINOJHEHUS
7a00paTOPHO-NPAKTUUECKUX  pabOT  3aHOCATCA  CTYJIEHTaMH B  TETpajb.
OdopmieHre OTYETOB MO JIADOPATOPHO-TIPAKTHUECKUM paboTaM  HY>KHO
OCYILECTBISTH B COOTBETCTBUU C TPEOOBAHUSIMH K O(POPMIICHUIO aHATUTUYECKOTO
ngaboparopHoro xypHana. dopma 3amucu SKCIEPUMEHTAIbHBIX JAHHBIX JOJKHA
COJZIEPKaTh PAJl 00s3aTEIbHBIX CBEICHUN U OBITh OoJiee-MeHee YHUDUITUPOBAHHOM.

1. B Tetpagu HeoOXoauMo 00s3aTeNbHO yKa3aThb ATy BBIMOJIHEHUS, TEMY,
1eNb paboThl, IepeYeHb HEOOXOIMMBIX MaTEPHUaIoB U 000PYAOBAHUS.

2. Bce 3anucu HY>)KHO BHOCUTh B TE€Tpajib Cpa3y ke, He HaJesACh Ha MaMsTh.
He HyXHO BECTHM YEpHOBUKOB. PexOMeHIyeTCsl HUYEero He HCHpaBISATh U HE
cTUpath. B ciydae omuOKM WM HENPaBWJIBHBIX pACYETOB CIIpaBa MOXKHO
Hanucath: «HenpaBuibHbll pacuer», uin «[IoBTOpHBINA pe3ynbTar», ¢ yKa3aHUEM
MPUYUHBI UCTIPABJICHHUS.

3. Pe3ynbTaThl MOKHO CBOJUTH B TAOJIMIIBI, B KOTOPBIX OYyT OTpakKeHbI BCE
UCXOJIHbIC, CIIPABOYHbIC JAHHBIE M TIOJYYCHHBIE HW3MEPEHHUsS, MPUMEHSIEMbIE
dbopMynbl M pacueThl. YpaBHEHHS XUMHYECKHX DPEAKIM MOXHO 3aliChIBaTh
OTIENBbHBIMU CTpOKaMu. ['paduku HYXHO CTPOUTH C TOYHBIM OOO3HAUYECHUEM
BEJIMYMH HA OCSIX KOOPAWHAT M MX EIWHUI[ HM3MEPEHHUs, MPU STOM MOKHO
MOJIb30BAThCS KIJIETKaMU TETpaadl Win O(pOpPMHUTH IUarpaMMy Ha KOMITBIOTEpPE B
Excel u BkieuTs ee B TeTpaap (3Ty 4acTh OTYETA BBIMOIHICTCS CaMOCTOSTEIBHO,
KaK JJoMaliHee 3aaHue).

4. Tlocne odopmiieHUs Ja00PATOPHO-TPAKTUUECKON PabOThI HEOOXOIUMO
chopMyJIMPOBaTh OTBETHI HA KOHTPOJIBHBIC BOIIPOCH M OOIIHMI BBIBOJ O paboTe.
[Tpumep odopmienus oryuera:

Hara.

Tema: IlpuroroBineHue pacTtBopa 3aJaHHOW  KOHLEHTpauuu. Pacuersl
KOHIICHTPALMX PaCTBOPOB.

Leab padorel: HaydnThCs TOTOBUTH PACTBOPHI. ..

O6opynoBanue u peakTuBbl: Bechl, pazHoBec, OIOKC. ..

Xon paboThl
3aaaHHe )41 PGBYJ'IBTaTBI HCCIIEAO0OBAaHNA, Ha6JIIOI[eHI/I$I H  pacydCThI,
BBITIOJIHACMBIC (bOpMy.]'IBI
JEUCTBUS
HPHFOTOBHTB m (p-pa) =m (Bem-Ba) +m (paCTBopI/ITen;I);
PacTBOp...




Pacuetnoe kosinuecTBO | Konuenrparus | [InotHocTs | Pacuerst BriBojg
BEIIECTB pacTtBopa

PacTBOPUTEIND | XJIOPH]L
(Boma) HATpHs

80T 20r 20 %

1.1. Kpumepuu oyenxu 1a00paTOpHO-TIPAKTUUECCKUX pabOT 1O XUMHUHU

- OyYeHKa «OMAUWYHO» BBICTABISETCA OOy4YalOIIEMYCS, €CIM IPaBHUIBHO
CaMOCTOATENILHO BBINIOJIHAET paboTy B TMOJHOM OO0BEME C COONIOACHUEM
HEOOXOAMMOW  MOCJENOBATEILHOCTH  MPOBEACHUS  OIMbBITOB,  HM3MEPEHUM;
CaMOCTOATENLHO, PAIlMOHAJIBHO BBIOMPAET U TOTOBUT HJisi BBINOJHEHUS pPadOT
HEeoOXoquMoe O0OpyJlOBaHUE; TMPOBOJUT JaHHbIE paboOThl B YCJIOBMSIX,
o0ecreunBaIIUX MOJyYeHHEe HauloJieeé TOYHBIX pe3yJIbTaToB; T'PAMOTHO,
JIOTUYHO OIMCHIBAET XOJI MpakTU4Yeckux (1abopaTopHbiX) padOT, MPaBHIBHO
dbopMyIMpyeT BBIBOJIBI; TOYHO M AKKYpPAaTHO BBIMOJHSET BCE 3alMCH, TAOJHUIIbI,
PUCYHKH, YEpTEXH, TpaduKu, BBIYUCICHUSA;, TMPOSBISET OPraHU3AIHOHHO-
TPYJOBbIE YMEHUS: MOJIJIEPKUBAET YUCTOTY pabOUYEro MecTa, MOPsIOK Ha CTOJE,
PKOHOMHO PacxXxoAyeT MaTepHalibl; COOMIOAAET MpaBUia TEXHUKH O€30MaCHOCTH
IIPU BBIOJIHEHUH padoT;

- OYyeHmKa «XOpoui0»  BBICTaBISETCA OOy4YaloIIEMyCs, €CJIA  BBINOJHSET
MPaKTUYECKYI0 (Ja0opaTOpHy0) pabOTy TOJHOCTBIO B COOTBETCTBUU C
TpeOOBaHUSIMU TPU OIEHWBAHMM pe3yJbTaToB Ha "S", HO JomMyckaeT B
BBIYHCIICHUSIX, U3MEPEHUSIX J[BAa -TPU HENOYETa WM OJHY HErpyOyro OLIMOKY U
OJIMH HEJOYET; MpHu OPOpMIIEHHH pabOT JOMyCKaeT HETOUHOCTH B ONUCAHUM XOfa
JEHCTBUI; J1e7aeT HEeNOJIHbIE BBIBOIbI IPU 0000IIECHUH;

- OYeHKa «y0081emeopumeabHo» BBICTABISETCS 00yJaroeMycs, €CJIU MPaBUIbHO
BBINOJIHAET paboTy He MeHee, yeM Ha 50%, oJHako 0OBEM BBIMIOJHEHHOW 4acTU
TaKOB, YTO TO3BOJISIET MOJYYUTh BEPHBIC PE3yJbTAaThl U CHENATh BHIBOABI IO
OCHOBHBIM, TNPUHIMMNHAIBGHBIM  BOXHBIM  337adaM  paloThl;  MOAOUpaeT
o0opyioBaHUE, MaTepuall, HAYMHAECT PabOTy C MOMOINILI0 YUUTENS, WIH B XOJE
MIPOBEICHUS] U3MEPEHUM, BEIUMCIICHU, HAOIIOACHUI A0MyCKaeT OIIMOKH, HETOYHO
dbopmynupyeT BBIBOJIbI, OOOOIICHUS; MPOBOAUT pPabOTy B HEPALMOHAIBHBIX
YCIOBUSIX, UYTO TMPUBOAUT K TMOJYYCHHIO pE3ylbTaTOB C  OOJBIIMMHU
MOTPEIIHOCTSAMH; WM B OTUETE JOMYCKAeT B OOIIEH CIOKHOCTU HE 0oJjiee NBYX
OlIMOOK (B 3alUCAX YMCEN, PE3yJIbTaTOB U3MEPEHMI, BHIYMCICHUMN, COCTABICHUU
rpa¢ukoB, TaONMI, CXeM H T.O1.), HE HMCIOMMX JJI1 JaHHOH paboOTHI
MPUHITMITHATBHOTO 3HAYEHUS, HO TMOBJHUSBIIUX Ha PE3yJbTAaT BBIMOJIHEHUS;
JOMycKaeT rpyOyio OmMOKYy B XOJ€ BBINOJIHEHHUS pPaOOTHI: B OOBSICHEHUH, B
oopmiieHny, B COOIIOIEHNN IPABUIT TEXHUKH 0€30IaCHOCTH, KOTOPYIO yUaIIHics
UCIPABIISIET MO TPeOOBAHUIO MPEINO1aBaTes;

- OYeHKa «Hey0081em8opUmeibH0» BBICTABIISETCS 00yUYaloIIEeMyCs, €CJI HE MOKET
0e3 MOMOIIM MpenojaaBaTeNsi MOATOTOBUTh COOTBETCTBYIOLIEE OOOpPYAOBAHHUE,
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BBITMIOJHAET pabOTy HE MOJHOCTHIO, 1 OOBEM BBIIIOJIHEHHOW YacTW HE MO3BOJISET
clienaTh MPaBUWIBHBIE BBIBOJBI; JIOMYCKAET /IBE U OoJiee rpyOble OLIMOKH B XOZE
paboT, KOTOpbIE HE MOXKET UCIPABUTH 110 TPEOOBAHMIO NIEAATOra; UM IPOU3BOIAUT
U3MEPEHMSI, BBIYMCIICHUS, HAOII0AEHUSI HEBEPHO.

2. PexoMenganuu mo
PelICHUI0 PACYETHBIX 32124

OcBoeHME BaXXHOTO W OYEHb HMHTEPECHOTO YYEOHOro MpeaMera XUMHUHU
MPAKTUYECKA HEBO3MOXHO O€3 pelieHUs pa3InyHbIX 3a7a4 W BBITOJHEHUS
yopaXHeHnH. XUMWYECKUE 3a1a4d — II03HABATEJIbHBIC 3aJaHUs C BOIPOCHOU
CUTyallMel, BKIIOUYAOMUE B ce0sl yCiIoBHS, (DYHKIIMOHAIBHBIC 3aBHCHUMOCTH H
TpeboBanre oTBeTa. [lo cBOeMy AMIAKTUYECKOMY HA3HAYCHHIO 3aa9yd — OTO
CPEACTBO MHTEIPATUBHOTO TPUMEHEHUS 3HAHUN UM YMEHUM, YCTAaHOBJICHUS
LEJTOCTHOCTH ME¥XKYy KOJMYECTBEHHBIMA M KAUYE€CTBEHHBIMH XapAKTEPUCTUKAMU
XUMHUYECKOTO S3bIKA.

2.1. AIlropuT™M pelieHus 3a/1a4 10 XUMHHU

Jlns  pemieHwss  3aJauyd [0  XUMHHM  CIEOyeT  MPHUIEPKUBATHCA
HIDKETIPUBEACHHOTO TMOpsAJKa JeUCTBUU. YeM TOYHee BbI BBIIOJHUTE HAIIA
pPEKOMEHJIalMK, TeM ObIcTpee OyJeT HaWJIEHO MPaBWIBHOE pEIICHHE. AJTOPUTM
pelIeHUs 3a/1a4 0 XUMUU 3aKITI0YaETCs B CIEAYIOMIEM:

1) 3amnucate ypaBHEHHE peakiuu (IpU HEOOXOAUMOCTH), HE 3a0bITh
pacctaBuTh Kod(pduuueHThl. [l HArISAHOCTH, HAJI COOTBETCTBYIOIIUMU
COCIMHEHUSMH, 3alicaTh U3BECTHHIC U HEU3BECTHbBIC JJAHHBIC.

2) Omnpenenutb, KaKMM CIIOCOOOM MOXXHO HAWTH HEU3BECTHBHIC JIaHHBIE.
MoXHO 11 3TO clenaTh B OAHO ACHCTBHUE WU B HECKOJIbKO. Bo3MOXkHO, TpuaeTCS
BOCIIOJIb30BaThCA Tabimieit MennaeneeBa (st ONpeACNICHUST MOJICKYJISIPHOU
MacChl, HampuMep) WIH JPYTMMU CIPABOYHBIMHM JIaHHBIMU (HAmpumep, MpU
MEePEBOJIE MACCHI BEIIECTBA B 00bEM, HEOOXOAMMO 3HATh €0 TUIOTHOCTH ).

3) Hanee, mpu HEOOXOAMMOCTH, COCTABUTH MPOMOPIUIO (XOTSI ATOT CIOCO0
UMEeT MHOTO MPOTHBHUKOB) WJIM UCIOJIb30BATh MOHATHE KOJIMYECTBO BEIIECTBA.
JInbo mo/CcTaBUTh W3BECTHBIC W HAWJCHHBIC JaHHBIE B HEOOXOAUMbIE (OPMYIIHI.
HamomuHaro, 4To AeMcTBHIA B OOJBIIMHCTBE CIydaeB OOJIbIIE OJHOTO, TOITOMY
OTIpEJICNINTE, KaKhe JaHHbIC B BRIOpAaHHOU (hopMyJie M1l HaXOXKIEHUS TpeOyemMoro
napaMeTpa, HEU3BECTHbl M TMOCTApAWTECh MX HAWTH, TMPUMEHSII HEOOXOIUMBbIC
MPOTIOPLIMY WJIH (POPMYJIBI.

4) Ilpn HE0OXOAMMOCTH HCIOJIb30BaHUA (DOpMYJI, ClIeIUTE 3a €IUHULIAMU
n3mepenuid. Mnoraa O6piBacT HE0OOXOAUMO TiepeBecTH ux B cuctemy CH.

5) Ilo 3aBepimeHHI0 pabOTHI €Ilie pa3 MPOYNUTATh YCIOBUE 3a7a4d 110 XUMHUHU
U TIPOBEPUTH MPABWIIBHOCTH €€ PEIICHMUS.

Ecnu He momyyaeTcst pemuTh 3a7aqy 1Mo XMMHUH, TO TOMPOOyHTe MOJOUTH K
HEH C «JIpyroil CTOPOHBI» U HAUTU UHOM CIIOCOO peIIeHUSI.

2.2. Kpumepuu oyenku pemieHus pacyeTHBIX 3a7a4 110 XUMHUHU



- OYyeHKa «OMIUYHO» BBICTABISIETCS OOYyYalomEeMycsi, €CIU B JIOTHYECKOM
pacCyXJICHUH U PEIICHUH HET OMMOOK, 3a/1aua pelleHa pariOHaIbHBIM CIIOCOO0M;
- OYeHKa «XOpoui0» BBICTABIISICTCS OOYy4YaroIIeMyCs, €CIM B JIOTHYECKOM
PacCy)XJICHUM W PEIICHWH HET CYIICCTBEHHBIX OIIMOOK, HO 3ajJada peIIcHa
HEpaIMOHAJILHBIM CIIOCOOOM MJIM JIOMYIIEHO HE Oojiee JBYX HECYIIECTBEHHBIX
OIIMOOK.

- OYeHKa «y0081emeopumenbHoy BBICTABIACTCS OOydYaroIIeMycs, €ClIi B
JIOTUYECKOM PACCYXXJIEHUW HET CYIIECTBEHHBIX OIMMOOK, HO JIOMyIICeHA
CYIIIECTBEHHAS OITMOKA B MATEMATHYECKNX CUETaX;

- OYeHKa «Hey0081emB8OPUMeIbHO» BBICTABIISETCS 00yJaromeMycs, €CITd IMEIOTCS

CYmICCTBCHHBIC OIIMOKHU B JOrHYECKOM PAaCCyKIACHNHN U B PCIHICHUU.

Prpmyeckme EeJIHYHHEL, HCIIOJIEIYVEMEIE ITDH pPelle Il ada'd

Hanmenobanne BeMHYHHE J&ozHaY eHe EmLE Dopna 2armicH
H3MEep EHIA
Ivacca EeMecTEa Im MI, ', KT m(C3H) =30 xr
CITHOCHTENEHAT ATOMHEAA MACCA Ay BespasMepHat Ap(Cy=12
DTHDCHTEJE;EHC é’;ﬂnﬂqﬂﬂpm My bespasmepHat | My (CH=16
KommecTED EEMECTER W (HEC) MOITE V(CH{=1, 2mos
CiMonE,
IomapEas Macca M iritonn | M(CO2)=44 rimoms
DBLENM EEI[ECTEA V T, M7, MII Y(Oz)=10n
- IMOTE
Iomapeeii ofnen V) 5 i Vi =22 4 mnm
TP m M MOTE m =24 e
3
[INOTHOCTE EEIECTES p (po) FJ{ME"E;M * | p(H20)=1rmn
CITHOCHTEEHAT TINOTHOCTE D bespasMepHad Dy, =15
MMaccogas gomd EEII[ECTEA BespasMepHad _
E PACTEOPE HIH B CMECH @ (oMeTa) HIIH E %o @(C)=0,43
bespasMepHad _
CIBEEMHAT ONA Ta%a B CMECH P it i B PCO=25%
MMaccosad moid BEREOOA GespasMepHad | a (ermoma C014)=
EEIECTEA B [EARITHH @ (omera) HIH B % =75%

2.3

IIpumeps! penieHust

PAaCY€THLIX 3a1a4 10 XUMHHA
HDMM@D peuerHuA 3a0a4u no meme « IKeUBANCHM. 3AKOH DKBUBANCHINOB)

3aoaua: Paccuumaiime monapuylo maccy IKeusajieHma memannda, eciu npu
coeounenuu 7,2 2. memanna ¢ Xaopom ovino noayuerno 28,2 2. conu. Monapunasn
macca IKeuesanenma xjaopa pasua 35,45 z/monw

Penienue:

10



CoryacHO 3aKOHY 3KBHBAJIEHTa OTHOLIEHUE MACChl METAJIa M COJIU JOJIKHO
ObITh PABHO OTHOLIEHMIO HMX MOJISIPHBIX MacC OSKBHBaJIEHTOB. O003HauMM
MOJISIPHYIO MacCy 3KBHBAJICHTA METAJlJIa Yepe3 X, TOra:

7,2/28,2=x/(x+35,45)
Pemas ypaBHenue, HaxoauMm, 9To Xx=12,15 r/Mmoub.
Taxum oOpazom, MoJIsIpHAst Macca SKBUBaJIEHTa MeTailna My=12,15 r/mMob.
OtBet: M,(x:=12,15 r/momnb
IIpumep pewenus 3adauu no meme «Pacmeopwi, ux kraccuguxayus.
Konyenmpayusa pacmseopoé u cnocobwi ux gvipasicenus
3aoaua 1: K 150 2 20% pacmeopa caxaposel Ooodasunu 45 2 2n10Ko3bl.
Paccuumaiime maccogwvie 0onu y2nee0006 6 HO60M pacmeope.

Peuienue.

Bnayane caxapossl 66110 30 T

20 r caxapo3ssl conepxutcsa B 100 r pactBopa

X T caxapo3bl — B 150 r pactBopa

x=30r

[Tocne npubaBiIeHUs TIIOKO3bI:

Mosw = M (caxapo3bl) + m (Taoko3el) = 150 +45 =195
m pactBopa crana 195

HaitneM nomy4yeHHbIE MacCOBbIE A0 CaXapo3bl U TITFOKO3BI:
30 r caxapo3sbl conepxkutcs B 195 r pactBopa

x T caxapo3bl — B 100 r pactBopa

x =15,4

2 (caxapo3bi)= 15,4%:

45 r rioko3bl coaepxkutcs B 195 r pactBopa

x T riroko3bl — B 100 r pacTBOpa

x=23,1

2 (riaoko3sl) = 23,1%

Ot1Bet: m (riawko3sl) = 23,1%

3aoaua 2: Boituucnume MOAAPHYIO U MOJAPHYI0O KOHUEHMPAUUIO IKCUBAIEHMA
20 % pacmeopa xnopuoa kanvyusa naiomuocmaio 1,178 2/mn.

Pemienue:

Haitnem maccy pacrBopa

Mppa = V-p=1000 * 1,178 = 1178 1.

Haiinem maccy CaCly, coaepxkaiyrocst B 1178 1. 20 % pactBopa
20 r CaCl; conepxutcs B 100 T pacTBopa;

xT— B 1178 r pactBOpa

x=235,6T.

MoJIsIpHOCTD OIIPEICIIMM ¢ TTOMOIIbI0 cooTHOIIeHHS: Cy = NV
n=m/M =235,6/111 =2,1 monb
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M(CaCl,) =40+35,5-2 =111 r/monb
Cu=2,1/1=2,1 M
MouJisipHas KOHIIEHTpAIlKs SKBUBAJIECHTA OMPEIEISIETCS C TOMOIIbIO COOTHOIICHHUS:
Cu=n,/V
M, = " M(CaCly) = 1/2-111 = 55,5 r/momb
n, =m/ M, = 235,6/55,5 = 4,2 Mmoib
Cui=42/1=42n
OtBer: Cv=2,1 M; Cy=4,2 1
IIpumep pewenus 3a0ay no meme «llpoussedenue pacmeopumocmuy
3aoaua 1. Cronvko zpammos uornoe Ba** cooepacumca ¢ 200 mn nacviuiennozo
pacmeopa kapoonama 6apus, ecnu IPp.co;=84107°.

Pemenmne.
BaCOj; «» Ba?* + CO4%
0CaJ0K pactBop

Beipazum [1P (BaCO3) uepes pactBopumMocTs S. [1o ypaBHEHHIO B HACBIIIEHHOM
pacTBope coepkuTcsa S MoIb/1 HoHOB Ba?* u S mons/n nonos COz%". O1crona
1P (BaCO3) = [Ba?*]x[CO3*] = SxS = §?

Tax kax [Ba?*] = S, Mr (Ba) = 137 r/moub, 10 B 0,2 11 cCOnEpKUTCS

m = 8,94x10°x137x0,2 = 0,0024 r nonos Ba®*

OtBer: m = 0,0024 1.

3aoaua 2. Uemy pasna KoHueHmpauyusa Kaxcoo20 UOHA 6 HACLIUWEHHOM
pacmeope cynvghuoa cepeopa?

AQ.S > 2Ag" + S*

JInsl Hax0XKIEHUS! KOHLIEHTPAIIMU KaXK10T0 HOHA BOCIIOIb3YEMCS BEIPAXKEHUEM JIJIsI
Npoun3BeleHNsl PACTBOPUMOCTH CyJibuaa cepedpa.

[P = [Ag'T>[S?]

OGo3naunm [Ag'] = 2x, [S*] = x, Torna

[P = (2x)*'x = 4x3

[Toxcrasnss B ypaBHeHue 3HadeHue [1P (Tabnuunble JaHHBIC), HARIEM X:
1,56-1010 = 4x3

x=3,4-10*

TaKuM 00pa3om,

[Ag*]=2-3,4-10%=6,8-10"

[S*]=3,4-10"

Otset: [Ag'] = 6,8-10%; [S*] =3,4-10*

Ipumep pewenus 3adauu no meme «Honnoe npoussedenue 800bi.
Booopoonuwuii nokazamenvy
3aoaua: Paccuumamov mMOAAPHYIO KOHUEHMPAUUI) UOHOE8 6000P00a U
2uopoxcuoa 6 pacmeope 2uopokcuoa nampusa ¢ pH = 12.5.
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Pemenue:

pH=-Ig[H"], [H"]=10"*"

[H+] = 1012°=3.16-10M
pOH=14-pH, pOH=14-125=15
pOH =-Ig [OH ]

[OH—] = 10—*°H
[OH]=101°=3,16-10°M

Orser: [OH]=3,16:102M

IIpumep pewenus 3a0ayu no meme «3amepsanue U KUneHue pacmseoposy
3aoaua: Bviuucaume, ckonvko nuyepuna C3Hs(OH)3 nyscno pacmeopums 6
200 2 600w1, umoo6wvl pacmeop 3amep3zan npu — 5°C. Kpuockonuueckas
nocmoannasn 600wt 1,86 zpao.

Peuienue:

Monspuas macca runepuna: M = (12x3)+(16x3)+(8x1) = 92 r/moinb
Bocnonbesyemcs 11 3akonom Paynst: ATkpuct = K m, rie

K — kpuockonuyeckass KOHCTaHTa,

M(B-Ba) — MOJISUILHOCTH BEIIECTBA B PACTBOPE.

MonsineHOCTB pacTBOpa paBHa: m = n/G = g/M-G

ATkpuct= 1000-K- g/M-G,

I7ie g — Macca pacTBOPEHHOIO BEILIECTBA, T.

G — macca pacTBopurens, T.

Temneparypa kpuctaimuzanuu TkpucT. unctoi Bojbl = 0 °C.

3HAYUT NOHUKEHUE TEMIIEPATYPhI KPUCTAJUIN3ALMN COCTABUT

ATxkpucr. =0 - (-5) =5 °C.

5=1000-1,86-g/200-0,92

g=495r

Takum oOpa3om, macca ruiepuHa paBHa 49,5 r
OtBet: m (runepuna) = 49,5 r

IIpumep pewenus 3a0auu no meme « IHepeemuKa XuMuyeckKux nPoueccos.
DiemMenmbl XUMU4eCcKo mepmoOUHAMUKUY

3aoaua: Paccuumaiime cmanOapmuyl0 IHMAALRUIO U  CHIAHOAPHIHYIO

IHMpPoOnul0 xumuueckou peaxyuu. Onpedenrume 6 KAKOM HANPAGIEHUU NPU

298°K (npamom unu oopammnom) dyoem npomexamuv peaxyus. Paccuumaiime

memnepamypy, npu KOMOpOU DPAGHOGEPOAMHbL 004 HANPAGIEHUA PeaKyuu.

Fe2Os3 o + 3H2 = 2Few + 3H20(,)

Pemienue:

AHp-rpn = SHO o — SH %ok (xI>x/mMob)

Hcnonb3yst cipaBOYHbBIC TAHHBIC CTAHIAPTHBIX YHTAIBIIUHN BEIIECTB, HAXOIUM:
AHp-HI/II/I = ZAHO(FE) +3 AHO(HZO) — AHO(FGQO3) —3 AHO(HZ) =
=2-0+3-(- 241,82) — (-822,16) — 3-0 = 96,7 xI>x/MO1b
AS =S on — ZS%ex  (JIk/(Momb-K))
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Hcrnonb3ys cCipaBOYHbIE TAHHBIE CTAHAAPTHBIX SHTPOIUI BEIECTB, HAXOIUM:
ASpum= 2-AS%(Fe ) + 3-AS°(H,0) — AS°(Fe;03) — 3-AS°(H,)=
=2-27,15+3-188,7—-89,96 — 3-131 = 137,44 [Ix/(moxnp-K)

AG = AH - TAS= 96,7 — 298 -137,44 /1000 = 55,75 kIx/Momb

[Tpu T=298°K, AG > 0 — peakuus He UJET CAMOIPOU3BOJLHO, T.€. peaKIus OyIeT

IPOTEKaTh B OOpaTHOM HampaBiICHUMU.

YTo0ObI paccuuTaTh TEMIEPATYPY, TP KOTOPOH PAaBHOBEPOSITHBI 00a HAIIPABJICHMUS

peakuuu, Hago0 AG NpUPaBHATH K HYJIIO:

AG =AH - TAS =0, Torna
=— (AG - AH) / AS =—(0-96,7)/0,137 = 705,83 K

[Tpu T = 705,83 K peakuust OyJaeT UATH paBHOBEPOSATHO KaK B MPSAMOM, TaK U B

0OpaTHOM HaINpaBJICHUU.

Otget: [Ipu T=298°K, peakuus Oyner nporekaTb B 00OpaTHOM HampasiieHuu; T =

705,83 K

2.433)13‘11/1 AV CAMOCTOATECIBHOTO PEIICHUA

1. PaccuuTtaiiTe = MOJSPHYIO MacCy OJKBHBAJEHTa KHUCIOTBI, €CIM  Ha
HeWTpanmu3aiuioo 9 1. ee wu3pacxonoBaHo 8r rujapokcuaa Hatpusa. (OTBert:
M, =45 T/MOJIB)

2. Omnpenenute TerioBod 3¢ dekT cropanus xuakoro CSp(k) 10 oOpa3oBaHUs
razoo0pasubix COz;u SO, Cxonbko moJeir CS; BCTYNAT B peakiuio, €ciu
Beienutes 700 k[ terna? (OtBer: 1075,1 k/[owc; 0,65 MOb)

3. Cwmemrans! 100 rpaMM pacTBOpa ¢ MacCOBO# Joyel HekoToporo BemiecTtBa 20%
n 50 rpaMM pacTBOpa ¢ MaccoBOM aoJier 3Toro BemiecTBa 32%. Beruucnure

MacCOBYIO JIOJI0 PacTBOPEHHOTO BEIIECTBA BO BHOBH IMOJIYYEHHOM PacTBOpE.
(OtBeT: 24%)

4. HopmanwsHasi konuentpainus pactBopa KNOspaBua 0,2 wmonp/n.  Haiitu
MPOLIEHTHYIO KOHIeHTpanuio pactBopa KNO3zu MONSpHYIO KOHIIEHTPAIIUIO
pactBopa KNOs [TnotHOCTH pacTtBOpa nipunsath panoit 1 r/min. (Oteer: C, = 0,2
Moutb/i1; 11 = 2,02%)

5. Uemy paBHa pacTBOPUMOCTbH CylbPuaa kaamMusi B Moyb/1 U T/Moab? (OTBeT:
1,82-10%r/n)
6. CKombKO TpaMMOB THAPOKCHAA HATPUs HAXOAWTCA B COCTOSHHHM IOJIHOM

nmuccormaruu B 100 mu pactBopa, pH kotoporo paBen 13? (OtBet: 0,4 T
NaOH)

7. Hailmure OTHOCUTENIbHYIO MOJISIPHYIO Maccy HE3JNeKTposuTa, eciau ero 10%-
Hbii pactsop kumut npu 100,6°C. (Otser: M(uesnektponura) = 95,56 r/Mo1b)

8. PaccuuraiiTe CKOPOCTh pEakKUMM MEXKIy pPacTBOPAMH XJOpUAA Kalud |
HUTpaTa cepebpa, KOHIEHTPALMU KOTOPBIX COCTaBISAIOT COOTBETCTBEeHHO 0,2 1
0,3 mounw/n, a k=1,5-1031-monp ¢t (OtBeT: V=9-10° Monb/1-C)
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3. PekoMeHaauiu M0 BbINOJTHEHUIO MUCHbMEHHBIX YIIPAKHEHUH 110 XUMHHU
3.1. CxopocTh peakiuu, €€ 3aBUCUMOCTh OT Pa3IMYHbBIX (hakTopoB. OOpaTUMBbIC
peakunu. XuMu4yeckoe paBHoBecre. MakTopsl, BIUSIONINE HA COCTOSTHUE
xumuueckoro pasHosecus. [Ipunuun Jle [larense.
1. IloHsiTHE 0 CKOPOCTH XUMHYECKUX PeaKIuid

Xumuueckue peakyuu npomexkarom ¢ pasiudHuiMu ckopocmamu. OJHU peaKkLH
npoTeKaroT ObIcTpo. Tak, MpakTU4eCKW MTHOBEHHO MPOMCXOIAT PEAKIMH HOHHOIO
oOMeHa. [[pyrue nporekaroT MeAJIEHHO, YacaMH, KaK, HallpuMep, pa3iokKeHHe MUIIEBBIX
NPOAYKTOB (OENKH, >KUpBI, YIIEBOAb) MpPU MUIIEBAPEHHUM; MECSIIaMH — KOPpO3us
(pxaBieHue) xene3a. A XUMUYECKOe IMpEeBpallleHue TOPHBIX MOpoJ (IpaHUTa B TJIMHY)
IPOTEKAET B TEUEHUE THICSUETICTHH.

Konuuecmeennou xapaxmepucmuxoii 6bicmpomsl meyeHus XUMu4ecKou peakyuu
A651emcsi ee CKOPOCHLb, KOMOpPY0 0003HAYaAOm J1amuHcKol oykeou V.

CKOpOCTh XUMHUYECKOW PEAKIIUU MOKHO ONPEAEIIATh:

1. Ilo u3MeHEeHNI0 KOHUEHTPALUU OJHOTO M3 MCXOAHBIX BEIIECTB B €IUHUILY BPEMEHH.
Konyenmpayuro BemecTBa 0003HAYalOT JATHHCKOH OykBoM C W BBIPaXarOT YHCIOM
Moset B 1 11, T. €. MOJB/J1. Bpems 0003HAYAIOT Tpedeckoil OYKBOM T (Tay) U BBIpaXKaloT,
KakK MpaBujo, B CEKyHIaX.

JlonmycTtuM, 4TO B 3aKpBITOM cocyie npoTtekaet peakiuss A+ B=D + E

Konnenrpanus Bemiectsa A B IepBOHAYAIBHBIA MOMEHT BpeMeHU cocTasisiia Cy,
a B MoMeHT BpeMeHH T2 — Cz. Torma ckopocTh peakiuu Oy1eT paBHa:

C2(A) - Ci(A) C(A)

T2 - T1 T
r7ie V — CKOPOCTh peaKkliu, BEIpaKEHHAast B MOJIb/(J1 * C);

C = C2 — C1 — n3MeHEeHHe KOHIIEHTpAlMy BelecTBa A 3a IPOMEXYTOK BPEMEHHU T,
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T = T2 — T1 — IIPOMEXYTOK BPEMEHH, B TEUCHHE KOTOPOI'0 MU3MEHSAETCS KOHLEHTPALUs
BEILECTBA.

IIo MCpC IIPpOTCKaHMUA  pPCAKIUU KOHOCHTpAI A HCXOOHOI'O BCIICCTBA
YMCHBIIACTCA, 4 TaK KaK CKoOpocmb peaxyuu scez20a nojaostkcumenvbHd, TO B BbIPAXKCHUHU
CKOPOCTHU CTOUT 3HAK «MUH)YC).

2. ITo u3MeHeHuIo KOHOCHTpPAIWH IIPOAYKTA pCaKIIMU B CAMHUIY BPCMCHU

Co(D)-Ci(D)  C(D)

T2 — T1 T

B mpouecce peaknuum KOHIEHTpanus HNPOAYKTOB PEAKLIUN yBEIUYUBACTCS,
IIO3TOMY B ITPABOM YaCTU YPABHEHUS CTOUT 3HAK «HIIOCH.

Takum  oOpazoM, ckopocms  peakuyuu  onpedensiemcsa  U3MEHEHUEM
KOHUEeHmMpayuu @CMmynuguiec0 6 peakuyulo uiu o00pa3oeasuiezocs eeuiecmea 6
eounuuy epemenu. CKOpocThb

p€akKiiuu B TCUYCHUC BPCMCHH MCHACTCA, IIOTOMY pPaACCUYHUTBIBAIOT cpedﬂee 3HA4YeHUue
CKopocmu peakuuu.

3agava. BeluucianTe cpeqHIol CKOPOCTh PeaklUH CO + Cl2 = COClI:
(docren),
€CIIH HAuYaNbHAsL KOHYewmpayus XJopa paBHsIach | Moib/lI, a depe3 4 CeK. ero
KOHIIeHTpanus craja 0,6 MOJb/. Hano: C1 = 1 mons/n, C2 = 0,6 Monb/n, T = 4CeK.

(OtBet: vV = 0,1 Momnb/n=C)

2. ®aKTOPbHI, BJAUSIOIIHE HA CKOPOCTH XUMHYECKHX PeaKIuii.

1.Illpupooa peazupywuwux eeujecme. Bbpl 3Haere, 4YTO CKOpPOCTH
B3aUMOJICHCTBHUS OJHON M TOW K€ KHCIOTHI C METaJJlaMH OOYCIIOBJIEHA IPHUPOIOi
MeTtaiuia. B CBOKO ouepenb, CKOPOCTh B3aMMOJAECHMCTBUS OJHOTO M TOrO K€ METajlia C
KHCIIOTaMU OOYyCJIOBJIeHa Tpupoaoil kuciotel. [IpoBemem ombiT. OmyctuM B JIBE
IIPOGUPKH 10 OHOM IpaHyJe IUHKA U IPUILEM B NIEPBYIO 2 CM> COSHON KHMCIIOTHI, @ BO
BTOPYI0 — 2 cM® YKCYCHOM KHCIIOTHL. MBI YBUIMM, YTO BBITECHEHHE BOJOPOA LIUHKOM
U3 pacTBOpa COJSHOM KHUCJIOTHI MPOUCXOAUT 3HAUUTENIBHO OBICTpEe, YeM M3 pacTBOpa
yKCcycHOU KucioThl, Tak kKak HC1 — cunbhas kucnora, a CHsCOOH — cabas kucnora.

Peaknun wMexny CWIBHBIMM — DJIEKTPOJIMTAMM B pacTBOpax  IMPOTEKAOT
IIPaKTUYECKU MIHOBEHHO. Hanpumep:

KBr + AgNOs = AgBr + KNOs Ag* +Br = AgBr
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3710 00YCIIOBIEHO TE€M, YTO BEIIECTBA C NOHHBIMHU M TMOJIAPHBIMH KOBAJICHTHBIMU
CBA3SIMH B pacTBOpax oOpa3ylOT pPa3sHOMMEHHO 3apsDKEHHBIE HOHBI, KOTOPBIE JIETKO
B3aUMOJCHCTBYIOT IPYT C APYI'OM.

CKopocTh peakuuii ¢ y4yacTHEM BEUIECTB C HEMOJSPHBIMU M MaJIONOJIIPHBIMU
KOBAJICHTHBIMU CBSI3SIMH ONPEIEISIETCS] UX XMMHUYECKONW aKTUBHOCTBIO. Tak, BOJOPOA C
(dTOopoM pearupyeT O4YeHb OBICTPO (CO B3pPBIBOM) YK€ IpPHU OOBIYHBIX YCIOBHSX, & C
OpOMOM — MEJUIEHHO JJa)Ke IPU HarpeBaHUMU:

Ho+ F2 =2HF (peakiusi MpoTEKaET OBICTPO)

H2 + Bro =2HBr (peakuus npoTekaeT MeIJICHHO)

BriBoa: PeEAKYUOHHAA AKMUBHOCMb eeujecme onpedeﬂﬂemc;z xapakmepom
XUMUYECKOU C853U 68 COCOUHEHUSX U UX CmpoerHuem. Haubonee akmugnbol eeuiecmea c
UOHHbBIMU U ROJIAPHBIMU KO6ATICHMHBIMU CEAAMU .

2. Konyenmpayusa peazupymwouwux eeujecmae.

TI'omozennvie peaxyuu. YToOBI NPOU3OLLIO B3aMMOACWUCTBUE, YACTHUIBI (aTOMBI,
MOJIEKYJIbl, HOHbI) PEarupyoLUX BELIECTB JOJKHBI CTOJIKHYThCA APYr ¢ ApyroM. Uem
OoJbIlle YacTUL TMpU JAHHOM Temmeparype B €IuWHUIE 00beMa, TEM 4Yalle OHHU
CTaJIKABAOTCA.

BBIBOI[Z C noevluteHuem KOHYeHmpayuu peasupyruux eeujecme I’lpOUCXO()le
yeeauverue ckopocmu peakyuu.

I'emepozennvie peaxyuu. Eciin peakius TeTeporeHHas, TO B3aUMOJICVCTBUE YaCTHI]
MIPOUCXOIUT JIUIIH HAa TTOBEPXHOCTH TBEPJIOTO BEIECTBA, TOITOMY KOHIICHTPAIIUS €T0 He
BIIUSIET Ha CKOPOCTh PEAKIIUH.

Hanpuwmep, ckopocTh peakuiuu BoccTaHoBieHUs: HOHOB meau (1)

CuO+H2=Cu+H20 onpenensercs TOJIbKO KOHIIEHTpAIIUEH BOJOpOA.

3. Cmenenv usmenvueHus meepoozo eeuiecmea SBISCTCS OOHUM U3 (hakmopoe,
KOTOPBI ONPENEISIET CKOPOCTh TIE€TEPOr€HHOW PEaKUUU, M.e. GeaUHUHA RNI0Uaou
HO6EPXHOCMU CONPUKOCHOBEHUS MEEPO020 8euieCmeda. Yem Oosbllie TOBEPXHOCTH
CONPUKOCHOBEHUS, TeM OOJbIlIe CKOPOCTh peakinuu. Hampumep, KyCKH YIS TOPST
MEJIJICHHO, TIOCTEIIEHHO OKHUCIIASICh KUCIIOPOIOM BO3/yXa, a YroJIbHAsI TbLIb, B3BECIICHHAS
B BO3][yX€, MOXKET JaBaTh B3PHIB.

BriBo: CKopocmb zemepozelmoﬁ peaxkuuu He 3asucum om KOHUenmpauuu
meepdozo eeujecmaea.

17



A.Brusanue memnepamype. C TOBBILIEHUEM TEMIEPATYPbl CKOPOCTh
XUMHUYECKHX peaklMi, Kak TMpaBUiio, BO3pacTaeT, TaK KakK I[py HarpeBaHUU
pearupyronye 4acTHI[bl CTaHOBSTCS 0ojiee aKTUBHBIMU M CIIOCOOHBIMH K
B3auMoeiicTBu0. Tak, B IBe MpOOUPKU BHECEM OJMHAKOBBIC mopiuu okcuaa meau (1I)
(IOPOIIOK YEPHOTO LBETA) U MPWILEM IIPU TIEPEMENUBAHUM 1O 3 CMS CEpHOI KUCIIOTHL
Onny u3 npobupok OyneMm HarpeBaTb. OTMETHUM, YTO B HArpeBaeMoMl MPOOUpPKE OKCHU
menu (II) pactBopsieTcss Gojiee MHTEHCHBHO M PAcTBOP IpHOOpETaeT royiyOou IIBeT,
00yCIJIOBIEHHBIA 00pa30BaHUEM I'MAPATUPOBAHHBIX HOHOB Menu (11):

CuO + H2S04 = CuS04 + H20 (peakiusi mpoTekaeT MEAJICHHO)

CuO + H2S04 = CuS04 + H20 (peakiius mpoTekaeT ObICTPO)
CuO + 2H" = Cu?* + H20

VY CTaHOBIICHO, UMO NpU NOBbIUIEHUU MEMHEPAmYpPbl HA Kaxcovle 0ecamsb 2padycos
cKopocmp 001bUHCMEaA peakyuil ygeauuugaemces ¢ 2—4 pasa.

Hanpumep, ecnu npuHsTh, 4TO CKOpPOCTh HEKOTOpo# peakuuu npu O °C paBHa
eIMHUIIE, a €€ CKOpPOCTb TMPH TMOBBIIIEHUH TeMIeparypsl Ha kKaxapsle 10 °C
yBeanuuBaeTcs B 2 pasa, To npu HarpeBanus 10 100 °C ee ckopocTs Bo3pacTaer B 210
(1024) pa3za.

S.Bauanue kamanuzamopoe. boiblioe BIUSAHHE HAa CKOPOCTh XUMHYECKOM
pEeaKIMK OKa3bIBAIOT J0OABKH HEKOTOPBIX BEIIECTB K pearupyrorieit cmecu. OHU U3 HUX
YBEIUYUBAIOT CKOPOCTh peakiuu. Hampumep, B poiiM YCKOpPUTEIS OYECHH YaCTO
BBICTYNAET BoJia. Ecim MOMeCTUTh B TUTENb WU (aphOpoBYIO YAIIKy HEMHO20 CMECH
MOPOIIIKOOOPA3HOTO AOMHHHS C TMPEABAPUTEIIEHO PACTEPTHIM B TOPOIIOK HOJAOM W
TIIATEJIPHO TEpeMellaTh CTEKISHHOM MaJO4YKOW, BHAWUMBIX HM3MEHEHUM Mbl HE
HaOmrogaeM. OJIHAKO JOCTaTOYHO K ATOM CMecH JT00aBUTb 0OHY KAniio 600bl, TIPOUC-
XOJIUT BCIIBIIIIKA — PE3yJIbTaT OYPHOTO B3aUMOACHCTBUS HOJIA C ATFOMUHHCM .

H20
2A1+312 == 2Alls

YckoputeneM peakiuu pa3iokeHus mepokcuaa Bogopoaa Ho0: sBnsercs oxcunu
mapranna (IV). HaneeM B npoOupky HeMHOTO 5%-T0 pacTBOpa MepoKcHaa BOJAOPOJA U
BHECEM TJICIOIYIO JIYYUHKY — OHAa HE 3aropaercs, NOTOMY YTO PEakLus Pa3IoKEHUS
NepoKCcHIa BOAOPOIa MPU OOBIYHBIX YCIOBUSX MPOTEKAeT OYeHb MeJIeHHO. Ecnu ke B
NpoOUPKY BHECTH HECKOJBKO KPYNMHUHOK okcuja mapranua (IV), To HaunmHaercst OypHoe
BbIJIEJIEHUE MY3bIPHKOB Ia3a (JKUIKOCTh KaK Obl KUIIUT), a TIE0Ias JIydYMHKa, BHECEHHAs
B IPOOUPKY, 3aropaeTcs ApKUM IIaMEHEM:

MnO2

2H20, == 2H20 + 0
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Korga peakuusi pasznoxkeHus mEpoKCHa BOJOpPOAA 3aKOHUUTCS U B MPOOHpKE
OCTaHETCs TOJIbKO BoJia, TO (pusibTpoBaHueM otaenum okcuj mapranua (IV) ot Bogsl u
yOenuMmcs, 4To Ha (QUIBTpE OcTaeTcs CTONbKO ke M0z, CKOTBKO ero ObLJIO B3STO.
OcraBmuiics mociie peakiuu okcua mapranua (IV) MoxxHO UCTIONIb30BaTh BHOBb.

Bemecmea, Komopblé UIMEHAIOmM CKOpoCmb Xumuueckou peakyuu, HO camu
npu smom Hepacxooylomc;l, Has3sleawom Kamaiuiamopanu.

Paznuuaiom  nonosicumenvhvie u  ompuyamenvHvle — KAMAIU3AMOPLL.
[TonokMTENbHBIC KaTAIU3aTOPBl YCKOpsiom Xumuueckue peaxyuu. Mbl ¢  BaMu
paccMOTpeNy JICHCTBUE IMOJIOKHUTEIBHBIX KaTalin3aTopoB (3To okcuj Mapranna (IV) u
BOJIA).

Ho umeercs nenslid psig BEIIECTB, KOTOPBIE MOHMKAIOT CKOPOCTh XUMHUYECKOU
peakuuu (ompuyamenvHvlie Kamaiuzamopwl). Tak, B JBe MPOOUPKU HAIBEM PaCTBOP
COJISTHOM KHUCJIOTHI, B OJTHY U3 HUX I00aBUM HEMHOT'O ypOTPOIHUHA (€Tr0 MOKHO KYIHUTH B
anTeke). B kaxaplil pacTBOp OIMYCTUM MPEABAPUTEIHHO 3aUUIIEHHBIN JKEJIE3HBIA TBO3/Ib.
B mnpobupke ¢ 4YMCTON KHCIOTOW TBO3MIb PACTBOPSETCS, MOKPBIBASICh Iy3bIpbKaMU
BBIJICJISIIOLIETOCsT  BOJOpoJa. B kuciore ¢ ypOTpPONMHOM BBIACJIEHHE BOJAOpPOAA
MPAKTUYECKU HE HaOIoAaeTcs

Bewiecmea, komopuie 3ameonaom cKkopocmsv peakuyuu, HA3bI6AIOM UHZUOUMOpAMU
(YpOTpOIIHH B COJITHON KUCTIOTE).

Xumuueckue peakuuu, Komopsle npomexkaom 6 npucymcmeuu Ka-
maiu3lamopoe, Ha3vlearom KamajilumuueCKumu.

Bonpryio yacTs nNpoAyKIHH, BbIpabaThIBAEMO XUMUYECKON MPOMBIIIIEHHOCTHIO,
IIOJIy4al0T Ha OCHOBE MCIIOJIB30BaHUSA KaTaJIM3aTOPOB. OJTO IPOLECCH IPOU3BOJCTBA
CEpHOM M a30THOM KHCIJIOT, CHUHTETUYECKOrO0 KaydyKa, IIJJACTMAcCC, JIEKapCTBEHHBIX
OpernaparoB, MOJYYEHHUS W3 TBEPAOIrO YIS JKUIKOTO TOIUIMBA, NepepaboTku HedTH,
IIPUPOJHOTO ra3a U MHOTUE APYTHeE.

Oco0yr ponib WrparT Ouonocuveckue Kamanuzamopovt — Gepmenmot. OHU
Y4aCTBYIOT B CJIOKHBIX XMMHUUECKHUX IPOLECCax, MPOTEKAIOUUX B IMUILEBAPUTEIHHOM
CHUCTEME, B KPOBM U B KIIE€TKaX >KUBOTHBIX M 4eloBeKka. Hampumep, ciitoHa COAEpKUT
bepMeHT mmuanun, KOTOPHIA KaTAIM3UPYET MPEBpAIllCHHE Kpaxmana B caxap (eciau
MOXKEeBaTh XJIEO WM KapToQenb AOJbIIE OOBIYHOTO, TO BO PTY MOXKHO MOYYBCTBOBATh
CHaJKUi BKYC), JKEIYIJOUHBIH COK COJAEPKUT HEenCUH, KOTOPbIA KaTalu3upyer
pacmieruieHre OenkoB. B opranmsme yenoBeka Haxoautcs okojo 30 000 pa3muyHBIX
(bepMEeHTOB, KXK/bI U3 HUX - KATAJIU3aTOP COOTBETCTBYIOIICH PEaKIIUU.

B iicueom opeanuzme 6nrazooapa hepmenmam ece Ouonocuyeckue npoueccyl
npomexkarom npu 00bIYHBIX YCAOBUAX.

3. XuMuueckoe paBHoOBecHe.
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B oOpamumelx Xumuueckux peakuyuax XumMuyeckoe pAasHOBecue SGIAEmCs
OUHAMUHECKUM, MAK KAK CKOJIbKO MOLEKYI NPOOYKMA NPAMOU peakyuu oopaszyemcs 6
eOUHUYY BPEMEHU, CMOIbKO UX U PA31a2aemcs npu POmeKanuu 0Opamuol peaxyuil.
[To3TOMYy KOHIIEHTPAallMd BCEX pPEarHpyONIMX BEIIECTB B CHCTEME OCTAIOTCS
MOCTOSTHHBIMH TIPH JaHHBIX YCJIOBHSX. DTH KOHIICHTPAIMHM HA3BIBAIOT PAGHOBECHbIMU W
0003HauaroT KBaapatHeiMu ckoOkamu [Hz], [I2], [H1].

Xumuueckoe pasnogecue — d2mM0 MAKOe COCMOAHUE PEAKYUOHHOU CUCMEMbl, NpU
KOMOpOM  KOHYEHMpAayuu peazupyiowux eeujecms U HpoOYKmo8 peakyuu He
USMEHAIOMCS 80 8PEeMEHU, MAK KAK CKOPOCMU NPAMOU U 0Opamuou peakyuii pagHul U
OMIUYHBL OM HYJIA!

Vnp = V06p =0

CocrosiHHe  XMMMYECKOTO  pPAaBHOBECHUs  KOJIMYECTBEHHO  XapaKTEPU3YIOT
KoHcmanmot pagnogecus Kpasn. B MOMEHT TOCTHKEHUS PAaBHOBECHS Vip = Vogp, T.€.

K1 (HI1)?
k1 (H2]-[12] = x2[HI]?, otcrona e D e
k2 (H2) * (l2)

OTHOIIEHNE KOHCTAHT CKOPOCTEH MpSMOM M OOpaTHOW peaKIMi TOXE SBISCTCS
MMOCTOSIHHOM BEJIMYMHOM; OHA U HAa3bIBAE€TCSI KOHCTAHTOM PABHOBECHS:

K1 (HI)?
-——= KpaBH KpaBH =  mmmmemmmmeee-
K2 (H2) * (I2)

KoHcTaHTa XMMHUYECKOrO paBHOBECHS ITOKA3bIBAET, BO CKOJIBKO pa3 KOHCTaHTa
CKOPOCTH MPSIMO# peaknuu Ki O0JbIlIe KOHCTAHThI CKOPOCTH OOpaTHOM peakuuu Ko mpu
OJIMHAaKoBOM TeMriepaType. OHa 3aBUCUT OT MNPUPOJBl PEarupyroluX BEUIECTB U
TEMIIEpaTypbl, HO HE 3aBUCUT OT KaTaJu3aTopa U KOHLEHTpaluu BelecTs. 110 3Hauennro
KOHCTaHTbl PaBHOBECHS MOKHO CYIUTH O MOJHOTE MpPOTEKaHus peaknuu. Yem Oosblie
3HaUYE€HUE KOHCTAHTHl PAaBHOBECHS, TEM B OOJbIICH CTENEHW paBHOBECHE CMEIICHO B
CTOpPOHY 00pa30BaHMsI MPOTYKTOB PEAKIIUH.

CocTosiHME XMMHUYECKOr0 paBHOBECUsT OOpaTUMOM peaklUuu COXpaHseTcs Mpu
HEU3MEHHBIX YCIOBUAX (KOHIIEHTpAlUsl BEUIECTBa, TEMIIEpAaTypa U JaBJICHUE), HO CTOUT
TOJNPKO M3MEHHUTH XOTS Obl OJHO M3 HHUX, KaK cHCTeMa OBICTPO TMEepeiaeT B JApPYyroe
COCTOSIHUE, COOTBETCTBYIOLIEE HOBBIM YCIIOBHUSIM.

HCpCXOH CUCTEMBI U3 OJHOI'0 PAaBHOBCCHOI'O COCTOSAHUS B APYTO€, OTBCUAIOMICC
N3MCHUBIONNMCS YCJIOBUAM, HA3BIBAIOT CMCIICHHUECM PABHOBCCHA.

HampaBnenue cMmemeHus XMMUYECKOTO PaBHOBECHUS ONPEIECIACTCS HPUHUUNOM
Jle Illamenve: ecju U3MEHUTb OJHO M3 YCJIOBHUIl, IPH KOTOPBIX CHCTEMA HAXOIAUTCH
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B COCTOSIHMU XMMHMYeCKOr0 paBHOBecHsl (KOHIEHTPaIUsl BelllecTBa, TeMIepaTypa u
JAaBJIeHUE), TO PABHOBeCHE CMECTUTCS B HANPABJEHUM TOH peaklu, KOTOpasi
NMPOTHBOEICTBYET ITOMY U3MEHEHHIO.

(I)aKTOpr, BJIUAIINIHAEC HA CMCIICHUEC XHMHYCCKOI'0O paBHOBECHA.

H3zmenenue konuyenmpayuu. Ilpyn yBeIMYEHUU KOHIUEHTPALMA OJHOTO W3 BEIIECTB
(MCXOMHOTO WM MPOJYKTa) PaBHOBECHE CMEIIAETCS B CTOPOHY YMEHBILIEHUSI €ro
KOHIICHTPAllUM W COOTBETCTBEHHO YBEJIHMYCHMSI KOHIICHTPAIIMU TIPOAYKTOB €T0
B3aUMOJICHCTBHUSI.

B paBHOBCCHOﬁ CUCTCMC HCJIB3d M3MCHHUTH KOHICHTPALUIO TOJBKO OAHOI'O M3
BCHICCTB, HC BbI3bIBAA 3THUM HU3MCHCHNC KOHLICHTPAIIUN BCCX OCTAJIbHBIX.

B o0GpaTuMBbIX reTeporeHHbIX PeaKIUaX BBEACHUE WIH yaJIeHUE JOTOJHUTEIbHON
MacChl TBEPAOrO BEIIECTBA HE BIHUIET HA COCTOSIHME paBHOBecus. Hampumep, Ha
COCTOSIHUE PaBHOBECUS pPEaKIUU

CaCO3(TB) CaO(TB) + COZ(F)

HC ITOBJIUACT I[06aBJ'IeHI/Ie Kap60HaTa WK OKCHAA KaJIbIIHA.

H3menenue memnepamypol. VI3MeHeHHE TEMIIEPATyPhl BbI3bIBACT M3MECHECHUE CKOPOCTH
KaK NpsIMOH, TaKk M OOpaTHON peakIuu, HO B pa3HOW creneHW. IIpw MOHMKEHUHU
TEMIIEPATYPHI U3 JIBYX PEAKIUi ObICTpee MPOTEKACT AK30TEPMHUIECKAsl, IPHU MTOBBIIIICHUN
— sHpoTepMudeckas. [103TOMy IS BBISICHEHUS BIIHMSIHHUS TEMITEPaTyphl HA XMMHYECKOE
paBHOBECHE HEOOXOMMO 3HATh 3HAYCHHE TETUIOBOTO 3 deKTa peaKIuu.

[Ipsimast peakuus — 5SK30TepMHuYecKas, a oOpaTHas — DSHAOTEpMHUYECKas.
[ToBeIlIEHUE TeMIlepaTyphl CMEIIAET PABHOBECHE B CTOPOHY SHIOTEPMUUYECKON peakluu
(Tak KaKk OHAa NPOTEKAET C MOIVIOUIEHHEM TEIUIOTHI), a MOHMWKEHUE — B HANPAaBICHUU
AK30TEPMHUYECKON PeaKLnH (TaK KaK OHA MPOTEKAET C BBIIEIECHUEM TEILIOTHI).

H3zmenenue oaenenusa. VI3BeCTHO, YTO CXKMMAaEMbl TOJIBKO Ta3000pa3HbIE BEIIECTBA,
MOATOMY M3MEHEHHMEM JaBJICHUS MOXKHO CMeEIaTh PaBHOBECHE TOJBKO TE€X pEaKIui, B
KOTOPBIX YYacCTBYET WJIM IIOJyd4aeTcs XOTsS OBl OJHO BEIIECTBO B Ta3000pa3HOM
COCTOSIHUU ¥ TIPH 3TOM U3MEHSETCS YUCIIO MOJIEKYJI Ta3000pa3HbIX BEIIECTB.

[ToBpIlIEHNE AABIEHHS CMELIAET PABHOBECHE B CTOPOHY PEAKLMH, IPOTEKAIOLIEH
¢ 00pa3oBaHMEM MEHBILIEr0 YWCJIa MOJEKYJ Tra3000pa3HbIX BEIIECTB, a MOHWKECHHE
JIABIIEHUSI — B CTOPOHY pEAaKIMM, MPOTEKAIomeH ¢ o0pa3oBaHUEM OOJBIIEro YHCiIa
MOJIEKYJI ra3000pa3HbIX BEIECTB.

Ecnu peakuus npotekaet 6€3 U3BMEHEHUS YMCiia MOJIEKYI Ta3000pa3HBIX BEIIECTB,
TO U3MEHEHUE JaBJICHUS HE BIUSIET HA COCTOSIHUE PABHOBECHS ATOM peaKIuu:
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Hx+ 1, = 2HI

JBE€ MOJICKYJIbI JBE MOJICKYJIbI

Beeoenue ¢ peakyuro kamanuzamopa ne e1usem Ha COCMOAHUE XUMUYECKO20
Pasénogecusn, Tak KaK KaTaJl3aTOp CHUYKAET SHEPIHIO aKTUBALMU NPAMOW U OOpaTHOMN
peakiy Ha OJHY M Ty JK€ BEJIUYMHY, CIEJO0BaTEIIbHO, OH 6 OOUHAKOBOU CMeneHu
U3MeHsem CKOpOCMb KaK NpsAMOU, mak u oopammuou peaxyuu. Kamanuzamop monvko
YCKOpsiem 00CMUMCeHUe XUMUYECKO20 PABHOBECUS.

[Ipumenenne mnpunnuma Jle Illatense k oOpaTUMBIM M  HEOOpaTUMBIM
XUMUYECKUM PEAKLUUSIM IO3BOJIAET YNPABIATh XMMUYECKUMH IpOLlECCaMU, HalpuMep,
IIPU TIPOU3BOACTBE CEPHOM KUCIOTHI, aMMHAKA.

HpI/IHI_II/Il'I JIe [llaTenbe PacCIIpoCTPpaHACTCA HC TOJIBKO HA XUMHUYCCKHUC, HO U Ha
Ppa3JIMIHBIC (1)I/ISI/IKO'XI/IMI/I‘-IGCKI/IG PaBHOBCECHA.

3ananue caMoCTOATEIbHOI PadoThl MO TeMe CKOPOCTh XUMHYECKUX peaKkuil

Bapmuanr 1.

1. B3aumopeiicTBue jkene3a C pacTBOpOM cyibdaTa Meau (3amucarh ypaBHEHUE,

OTIPEJICIIUTh THUIBI PEAKIMH, PACCTaBUTh KOAP(GUIIMEHTHI METOJOM 3JICKTPOHHOTO
Oamanca).

2. 3aBHCUMOCTh CKOPOCTH B3aUMOJICHCTBHUS COJISIHOW KHCIOTHI C METallaMH OT HX
MpUPOJbI (LIMHK U ME[Ib).

3. Ilpu kOMHATHOI TemrepaType ¢ HauOOJIbIIIeH CKOPOCTHIO MPOTEKAET PEAKIIHS MEXKTY:
a)Feus; B) KBr (pactBop) u AgNOs (pactBop);
0) Fe u HCI (pactBop); r) CuO u Ho.

4. Omnpenenute, BO CKOJBKO Pa3 YBEIMYUTCA CKOPOCTh peakuuu NPU MOBBIILICHUU
temriepatypsl oT 100 1o 150 °C, ecnu npu noBsIIeHHH TeMIiepaTypsl Ha kaxapie 10 °C
CKOPOCTb PEaKIHU YBEJINYMBAECTCS B 3 pasa.

5. Ilpu KOMHATHOI TemInepaType ¢ HaMMEHbBIIEH CKOPOCTHIO MPOTEKAET PEAKIUSI MEXKY:
a) Fe u HCI (1%-ii pactBoD); 0) Fe u HCI (10%-it pactBOD);
B) FeCl: (pactBop) u AgNOs (pactBop); ) Fe u HCI (30%-it pacTtBOp).
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3ajanus 1J5 CAMOCTOSITEIbHOM PadOThI IO TeMe
«CKOpOCTh XUMHUYECKHX PeaKIuii».
Bapuanr 2.

1. B3aumopeiicTBue cepbl C alIOMHUHHEM (3amucaTh ypaBHEHUE, OMPEICIUTH THUIIbI
peakluu; pacCTaBUTh KOAPHUIIUEHTHI METOI0OM AIIEKTPOHHOTO OanaHca).

2. 3aBUCHUMOCTb CKOPOCTH B3aUMOJEHCTBUS LMHKA C COJSHOM KHCIOTOW OT €€
KOHIIEHTpallUU (10 % u 30 % constHast KUCIIOTA).

3. Onpenenute, BO CKOJBKO pa3 yMEHBIIUTCS CKOPOCTh PEaKIMd NPU TOHMKCHUU
temriepatypsl oT 80 mo 50 °C, ecnu npu MOHWKEHUM TeMIieparypbl Ha kaxzasie 10 °C
CKOPOCTh PEaKIIMN YMEHbIIAeTCs B 2 pasa.

4. C HaMMEHBIICH CKOPOCTHIO P KOMHATHOM TEMIIEpaType MPOTEKACT PEAKIIHSI MEXKTY:
a) Zn u HCI (pactBop); B) HCI (pactBop) u Al,
0) HCI (pactBop) u Pb; r) Fe u HCI (pactBop).

5. PacTBOpeHHE MarHus B COJITHOM KUCIIOTE OYACT YBETUIHBOTHCS ITPU
a) pa3apoOJIeHUU MarHus; 0) NOBBILIIEHUU TEMIIEPATYPHI;
B) pa30aBIICHUU KUCJIOTHI; T') YBEIMYCHUU KOHIIEHTPAIIMH KHUCIIOTHI.

CnoxHble 2QUpbl KaKk MPOU3BOJHBIE KapOOHOBBIX KHCJIOT. ['MIPOIHM3 CIOKHBIX
aupoB. Kupel. I'maponus xkupos. [Ipumenenue xupoB. buonorudeckas poiib
JKHAPOB. .

Cnoxnble d3¢QuUpbl —3TO BEIIECTBA, KOTOpbIE OOpa3yloTCs B  pe3yibTare

B3aMMOJCHCTBUSl OPraHUYECKUX WM KHUCIOPOACOAEPKAIIUX HEOPraHUYECKUX KHUCIOT CO
cnupTaMu (peakuuu dTepuduKaimm).

OOmast ¢opmyna CcIOXKHBIX 3(QUPOB OAHOATOMHBIX CIHUPTOB U  OJHOOCHOBHBIX
KapOOHOBBIX KUCIIOT:

R-COO-R, rme R um Ri yrieBomopomHble paiuWKalbl, WUCKIIOYEHHE — d(QUPBH MypaBBHHOMN
KHCIIOTBI

H-COO-Ru.

Caoxuble 3¢QuUpbI — XUJIKOCTH, 00Jafarolye MpUITHBIMU (PYKTOBBIMU 3amaxamu. B
BOJIC OHHM PACTBOPSIOTCS OYEHb Majo, HO XOpPOIIO PAacTBOPUMBI B cnuprax. CioxkHble 3(QUpbI
O4YEHb PaCIPOCTPaHEHbI B Ipupoae. OHU Jake MOTYT HaXOJIUThCS B KOPE HEKOTOPBIX JEPEBBEB.
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D¢dupsl BHICHIX OJHOOCHOBHBIX KHCIOT W BBICIIUX OJHOATOMHBIX CIIUPTOB — OCHOBA
NPUPOJHBIX BOCKOB. BOoCkM He pacTBopsitoTcss B Boje. VX MOXHO (opMoOBaTh B HarpeToM
cocrosiHuu. [IpuMepaMu KUBOTHBIX BOCKOB MOTYT CIIYKHTh ITUEIIMHBIN BOCK, & TAK)KE BOPBaHb
(ciepMarier), coaepKamuiicsi B YeperHoi KOpoOKe KaranoTa (KalraJloTOBBIM BOCK). [TuennHbrit
BOCK COJICP)KHT CIIOKHBIM d3(QHp TNaTbMUTHHOBOW KHCJIOTBI W MHPHUIMIIOBOTO CIHPTA

(Mupunmanaasmutat). CH3(CH2)14—CO-O—(CH2)29CHa.
Kak MOryT OBITh TOJTy4€HBI CIIOKHbBIE 3QUPHI?

CrnoxHable 3(Upbl MOTYT OBITh MOJIy4EHBI TIPU B3aUMOCHCTBUU KapOOHOBBIX KHUCIOT CO
cnuptamu (peaxyus smepugpuxayuu). Karaanzatopamu sBISIFOTCS MUHEPAIbHbIE KUCIOTHL.

/0 . ) H+ ,-;"/O
R—C\:________+__;H50—R r— R—C\ + H,0
OH ; O-R’

Obpamusili  npoyecc — paculeNIeHUE CIOXKHOrO 3pupa MNpU JCHCTBUM BOJBI C
o0pa3oBaHNeM KapOOHOBOM KHCIOTHI M CIIMPTa — HA3bIBAIOT THIPOJIM30M CIOKHOTO 3dupa.

/0 H+, 1° /O
R + H,0 —= R—C[ + R~O-H
N O_R, OH
- Kapb6onosas Cmapt
CnoxHBIA 20Hp KucaoTa
P H+, t° 7
C2H5_‘C + Hzo ‘___""""_. C2H5_C + C2H5OH
N N
0—‘C2H5
[Mponuonoras DraHon
DTUANIPONHOHAT

KHcaoTa

['maponu3 B NPUCYTCTBUU IIENOYM TNPOTEKAeT HeoOparumo (T.K. 0Opa3yroluiics
OTpUIIATENILHO 3apsDKEeHHBIM KapOokcunaT - aHnoH RCOQO™ He BcTymaeT B peakluio ¢
HYKJICO(DUITBHBIM PEareHTOM — CIIUPTOM).

O 0O

7
.+ NaOH — R-C
O-R’

R-C
: o

Na? + R'OH
a

DTa peakiysi Ha3bIBACTCsl OMbLIIEHHEM CIIOKHOTO dupa.

HN3oMepusi H HOMEHKJIATYPA CJI0KHBIX D(HUpPoB

CrpykrypHas uzomepus Me:xknaccoBas
u3omMepus

Hernn ITonoxeHuns rpymsl

CH; - COO-CH2-CH2—-CHs | CoHs — COO — CzHs CH3z - CH; - CH2 - CH2 -
COOH

IIponmnanerar OTUNNPONHOHAT

g-IleHTa”HoBas KucioTa

[MpormmTanoar DTHanponaHoar
ee M30MepsI

[IponunoBeiii  3gup  yKCycHOM| DTUIOBBIN 3QuUp MPONHOHOBOU

KHCIIOTBI KHCIIOTBI
CH3z - COO — CH — (CHz3)2 CH3z — CH2 - CH; - COO — CHs

(Cnoxusie 3pUpHI
N3onponunanerar Metun6yrupar HIOMEDHEI  KAPGOHOBBIM
N3onponmnatanoar Metunbyranoar KHCJIOTaM)
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N3onponunoBeiid 3pup ykcycHOM| MeTHIOBBIA 3QUp MacCisTHON
KHCJIOThI KHCJIOTHhI

IIpumeHeHMe CII0KHBIX 3(UPOB OUCHb Pa3HOOOPA3HO.

X npuMEHSIOT B NPOMBILIJIEHHOCTH B KAaueCTBE PACTBOPUTENIEH U IMPOMEKYTOUYHBIX
IPOJYKTOB IIPH CUHTE3€ PAa3IMUHBIX OPTaHUYECKUX coennHeHni. CraoxHbIe 3QUpBI ¢ TPUATHBIM
3araxoM HCIOJIb3YIOT B Map(oMepuu U MUIIEBON MPOMBINIICHHOCTH. Cl0XKHbBIE APUPHI 4aCcTO
CJIy’KaT UCXOJJHBIMH BEILIECTBAMH B IPOM3BOACTBE MHOTHUX (PapMalleBTUUECKUX MPETapaToB.

AKHNPbI
BaxHeHmm1My npecTaBUTENISIMU CIIOKHBIX 3(DUPOB SIBIISIOTCS SKUPBI.

B 1854 ¢panmysckuit xumuk Mapceien bBeptio (1827-1907) mnpoBen peakiuio
Tepu(UKAMHA, TO €CTh O0pPa30BaHUS CIOXKHOTO 3pUpa MEKAY TIUINCPUHOM H IKUPHBIMU
KHCJIOTAMHU, ¥ TAKAUM 00pa30M BIIEPBBIC CHHTE3UPOBAII JKUP.

BriepBpie XUMHYECKUI COCTAB KHPOB OMPEACIIII B HaYalle IMPOIUIOTO BeKa (ppaHITy3cKuid
xuMuK Mumenab e IlleBpénb, OCHOBONOJIOKHUK XUMHUU JKUPOB. JIEWCTBYS BOJHBIMHU
pacTBOpaMu KHUCJIOT M LIEJIOYEeHd Ha pas3jM4Hble KUPBI, OH IHOJY4YWJ B PE3yJbTaTe peakluu
TUAPOJIN3a (oMbLIEHUS) OTKPBITBIN emie [Heene IIIMLEPUH
Y HEU3BECTHBIE PaHEEe XMMHUYECKHUE COECIUHEHUS — pa3jIMuYHbIE KUPHbBIE KUCIOThl, MHOTUM W3
KOTOPBIX OH U Jai Ha3BaHusA. A «cinagkoe macinoy» [lleene LlleBpénp Ha3Ban MNIMLIEPUHOM.

Ha ocHOBaHUM 3THX SKCHIEPUMEHTOB CJIEIIATH BBIBO, YTO KUPbI (TPUTIHIEPHABI) — OTO
CJIOKHBIC Bq)HpBI TPEXAaTOMHOI'0 CIIUpTa INIMIECPHUHA 1 BBICIIHUX Kap6OHOBBIX KHCIIOT.
P O
CH,—O0—C?
™~ er
O
&
CH—O— C\
| P
‘ O
e
CH,—O0—C”
“R
Obmas ¢popmyna: 3, rae Ry, Re, R3— VB pagukansl (Moryr
OBITH OJJMHAKOBBIEC WM Pa3HbIE), COEPKAIIHE OT 3 10 25 aTOMOB yriiepoa.

XKupsl, kKak 5TO HE YAMBHUTENBHO, TOXXE OTHOCATCS K CIOXHBIM 3¢upam. B wux
o0pa3oBaHUM y4acTBYIOT cTeaprHoBas kuciora C17HssCOOH (unm Onuskue k Hell o cocTaBy U
CTPOCHUIO APYTUe KUPHBbIE KUCIOTHI) U Tpexaromusblii cnupt riuiepuH CsHs(OH)s. Bot kak
BBITJISIIMT CXEMa MOJICKYJTBI TAKOTO duUpa:

H2C- O —C(O)C17H3s
|
HC- O —-C(O)C17H3s
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H2C- O —C(O)Ci7Hss Tpucreapun, 3¢up TIUIEpHHA M CTEAPHHOBOW KHUCIIOTHI, TpUCTeapar
TIIUIEPHHA.

>KI/IpBI HUMCIOT CJIOKHOC CTPOCHUC — 3TO MOATBCPIKAACT MOJACIIb MOJICKYJIBI TPUCTCAapaTa.

duznyeckue CBOMCTBA

PaccmoTtpum kinaccuukanuio KUpoB:

Kanaccudukanus ;xupos

Knaccudurkauus xupos

[ononHute Cxemy Knaccudmxauuw KUPOB, NEpeMeCcTUB B HEE NMPU3HaKU OTNINYKA B COCTaBe U NPOUCXOXOEHUN
TBEPAbIX U XWUAOKUX XUPOB U UX XapaKTepHble NPpUMepbI.

Kupbi
Teepable Xuakue (macna)

— coaepxart ocTaTku — coaepxaT ocTaTku

NPEUMYLLECTBEHHO [ npeAenbHbIX ] npenUMyLLEeCTBEHHO [ HENpeaenbHbIX J

BbICLUMX KapBOHOBLIX KUCOT BbICLUMX KapBOHOBLIX KUCNOT

- mmelor{ XMBOTHOE ] - MmemT[ pacTUTenbHoe ]

NPOUCXOXAEHNE NPOUCXOXAEHVE

(MckntoYeHWe — nanbMoBOe Macro) (MckntoYeHUe — pbIGUiA Xup)

~ NpUMepbI: — NpUMepbI:
[ CBVHOW XMp ] [ KYPUHBIN XMp ] [ NOACONHEYHOoe Macno] [ OMNWBKOBOE Macro ]
[ FOBSHKUI KUP ] ( HapaHuit xup ] [ KYKYpY3HOE Macno ) | NbHAHOE Macno ]

Hauo6oJee Baxxkublie BKK, Bxoasinue B cocTaB ;KHPOB:

HacplmeHHble KHCIOTHI HeHnacbllmeHHbIE KUCJIOTHI
OMIUpUYecKast Ha3zBaHune KMCJIOTBI OMnupUIecKasi Ha3paHue KMCJI0OTBI
(bopmyaa BKK (KHCJIOTHOTO 0CTAaTKA) bopmyara BKK (KHCJIOTHOTO
0CTaTKAa)
C1sH3:COOH [TaneMuTHHOBAS C17H33COOH OneunoBas
(mampMuUTAaT) (onear)
C17H3sCOOH CreapuHoBas C17H3:COOH Jlunonesas
(creapar) (TuHOIMEAT)
C17H20COOH JlunoneHoBas

IMoay4yeHue :KUpPoB
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~
'

Z

, H.C—0—C~
H>C O H ‘ N R,
’ H+, t HE=0)= (‘/0

HC—O H R;COOH ' ~ +3H,0

| ¥ R, COOH | B

s Z

H.C—O0— H R3COOH H,C—0—C__
R3

muyepuH BKK YKup

(Tpurnuuepua)

XHMHYECKHE CBOMCTBA ;KUPOB

Kaxk pacrio3naTh BXOJAT JIM B COCTaB XHpa HempeeabHble KUcaoThl? [IpaBuibHO, mpoBecTH
peakiuio ¢ OpOMHOI BOJIOH (610eopoiuK) Wiy ¢ pacTBOPOM IEpPMaHTaHaTa Kalusl.

1. IlpucoenuueHue rajgoreHoB (B3anMOIEUCTBIE C OPOMHOM BOIOM):

ﬁ) (0] Br Br
: l | |
CH,—0—-C—(CH,),—CH = CH—(CH,);—CH, CH,—0—C—(CH,);—CH—CH—(CH,),—CH,
<") (o} Br Br

| L]
CH—0—C—(CH,$,—CH = CH—(CH;};—CH; + 3Br; ===+ CH—-0—C—(CH,);~CH—CH—(CH,);,—CH,
I (n) | 0 Br 'Br

I l
CH,—0—C—(CH,),—~CH = CH—(CH,),—CH, CH,—0—C—(CH,),—CH—CH~—(CH,);~CH,

TpuosenH 9,10-TekcabpoMTpHCcTeapuH

bpomHuas Boga B pe3yibTaTe 3TOH peakiuy 00eclBeYnBaeTCs.

1. T'mapuposanue:

JUis KUpOB, COAEPIKALIMX OCTaTKW HEHACHIIIEHHBIX KapOOHOBBIX KUCIIOT, XapaKTEPHbI BCE
peakuuy HenmpeaenbHbIX coeMHeHn. OHM 00eclBeUnBaOT OPOMHYIO BOJly, BCTYNAIOT B ApyTue
peakuuu npucoeauHenus. Hanbomnee BakHas B MPaKTUUYECKOM IJIaHE PeaKLUs — THIPUPOBaHUE
KUpoB. ['MapupoBaHueM KHUAKUX JKUPOB MOIY4arOT TBEpHble CloXHbIE 3¢upbl. ViIMeHHO 3Ta
peaxkuys JIEKUT B OCHOBE IOJIy4eHHs Maprapruia — TBEpJOTo KUpa U3 PaCTUTEIbHBIX Macell.

0 0

' I
CH,—0—C—(CH),~CH = CH—(CH,),—CH CH,—0—C—(CH,),,—CH,

0 7 r o

f Ni, t°, P I
CH—0—C—(CH,),—CH = CH—(CH,),—CH; + 3H, ———» CH—0—C—(CH,),,—CH,

|5 |0
CH,—0~C—(CH,)),—CH = CH—(CH,),—CH;, CHZ—O—C-—(CHz)meH3

TpuoneuH Tpucreapun
{KUAKHHA Xup) . (TBepaBIi XUp)
1. Tuoponus

B 3aBucumocTH OT yclioBHi rUIpoiIn3 ObIBAET:
1. Boansbiii (6€3 kaTanu3aropa, Ipy BHICOKHX TEMIepaType U JaBICHHH),

2. KucaoTHbli (B IPUCYTCTBUU KUCIIOTHI B KAUECTBE KAaTAIN3aTOpa),
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3. MepMeHTATHBHBII (IIPOMCXOIUT B KHUBBIX OPraHU3Max):

O
| .
CH,—0—C—C,;H;;, —hr 4 CH,--OH
l O (BOAHBIR)
i .
CH—O—C—C,,Hy + 3H,0+— B o CH_OH + 3C,H,COO0H
O {KMCHOTHbIA)
I | ] Creapn-
CH,—~0—C—C;H,;, Ljlwmasa | cp,_oH HORasi
(hepMenTATHBH R ) KHUCIAOTA
TpucTeapvH ImauepuH

1. IlenouHoii (Mo AEHCTBUEM IIEITOYCH ):
o}

I
CH,~0—C—C,H,,
o)

CH—O"‘(":—CBH“ + 3INaOH > CH—OH + 2C,H,,COONa + C;H,;;COONa

CH,—OH

(o) HIEAOYHOH
‘ i (oMbinenue) CH,—OH TlanbMHUTAT Creapar
HATPpUs HaTPHA
CH,—0-—C—C;H;; IiuuepuH N P ™
JMTaIbMHATOCTEAPUH Muina

Mpeuta — HatpueBsle ninu kanuessle coin BKK.

HanI/IeBble COJIM SABJIAIOTCA OCHOBHBIM KOMIIOHCHTOM TBE€PAOIro MblaA, Kajiuéeeole
COIU — IHCUOKO20 MbLIA.

HcxoaupiM cbipbeM J1J1s ITOJIyYEHUSI MbUIA CITy’KaT pacTUTEIbHbIE Macia (II0JICOJHEYHOE,
XJIOTIKOBOE U JIP.), )KUBOTHBIE JKUPBI, a TAKXKE MMIPOKCUI HATPHS WIN KaJbIMHUPOBAHHAS COJA.
Pacturensable Macna MNpeaABapUTCIIbHO MOABCPrarOTCA riAporcHu3anru, T. €. uX MpeBpaularoT B
TBepble XKUpbl. [IpUMEHSAIOTCA TakkKe 3aMEHUTENIM XUPOB — CHHTETUYECKHE KapOOHOBbIE
YKUPHBIE KUCIIOTHI C O0NbIIEH MOJIEKYJIIPHOU MacCCOM.

CH,— O— CO— CqHas + MaOH———  CELOH + 3C);H;5C00Na

CHy— O— CO— Cy7Hzs CH;COH
TPHUTTHLEp U cTeapHHOBOH ITBAITEp HH cTeapaT HATpHA
M QTOTEL (IpHCTEapHH) (MBLTO )

buoJjornyeckas poJb ;KHPOB

XKupbl Ham He0OXOAUMBI, TOYHO TaK e, KaK OEJKH U YIJIeBOJbl: OHU MCTOYHHK SHEPTHH U
HOCHUTENIM HE3aMEHUMBIX BelecTB. U mepBble Cpeny HE3aMEHUMBIX - JKHPHBIE KHCIOTBHI C
HECKOJIBKMMH JBOMHBIMU CBSA3SIMU B MOJeEKyle. Eciu opraHusm JMIIATE HX, 3aMEIJIUTCS
pa3BUTHE OpraHU3Ma B LIEJIOM, OYyAEeT YTHETEeHa PEeNpPOyKTUBHAS (YHKIUS, HAUHYTCS TPOOIEMBbI
CO 3IJ0pOBbEM. Y JIETEH KUPBI U BOBCE CIY)KAaT IJIABHBIM CTPOMUTENIBHBIM MATEpUAIOM IS
pasBuBarorierocst Mmo3ra. Hakonen, nemnsiii psji HEOOXOAUMBIX BUTAMUHOB PAaCTBOPSETCS TOJIBKO
B )KHMpax M 0€3 HUX He yCBauBaeTCs OpraHu3MoM. JKupbl BHIIOIHSIOT Pa3IndHble (DYHKIIMU:

e CTpoMTEJIbHAA (BXOJAAT B COCTAB KJIETOUYHBIX MEMOPaH);

e oHepreruyeckas (1 rkupa npu OKUCICHUHU JaeT 9 KKaj SHEeprun);

e 3amuTHas (TETJIOPETyISAIOHHAs, MEXaHUYecKasl 3alllUTa OPraHoB);
e 3amacHas (3amac YHepruu 1 BObI);

e perynupymomas (0OMeH BeleCTB B OPraHUu3Me).
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IIpnMeHeHne ;KUPOB .

MHorue XHUpbl MPH CTOSHUM Ha BO3JyXEe MPOrOPKAIOT — MPUOOPETAIOT HENPHUATHBIC
3amax M BKYyC, TaK Kak IpPH O3TOM 0O0pa3yloTcsi KETOHbl M aipiaerujpl. Takoil mporiecc
CTUMYJIMPYETCSI )KEJI€30M, I03TOMY HEJb3s OCTaBJISITh MAcilo B CKOBOPOJE 10 CIAEAYIOLIETO JTHS.
Hns MPEAOTBPALLEHUS €ro MIPUMEHSIOT AHTUOKCUJIAHTHI.
[Ipokucanue >xupa CBSI3aHO C TUAPOIU30M ero. Kucinelii BKyc OOYCJIOBJIEH TOSBICHHUEM
KapOOHOBBIX KUCIIOT.

Becbma BakHBIMHU SIBISIIOTCA pEaKLMU MoiauMmepusauuu maced. Ilo atomy mnpusHaky
pacTuTeNbHbIE Macia JeNAT Ha BBICBIXAIOIIME, IOJYBBICHIXAIOIME U HEBBICHIXAIOLIHE.
Bricbixaronye B TOHKOM ClIo€ O0pasyroT OnecTsie TOHKME IuleHKH. Ha 3ToM ocHOBaHO
UCMOJIb30BaHUE OSTUX Macel Uil [PUrOTOBJIEHHS JIaKOB M Kpacok (JpHsHOE). K
IIOJIYBBICBIXAIOLUM OTHOCSATCSI, HAaIpUMEp, IOJICOJIHEYHOE, @ K HEBBICHIXAIOIIUM OTHOCUTCS
OJIUBKOBOE, COZIEpIKalllee MaJl0 HENPEAEIbHbIX KHCIIOT.

3aganue Neo2

OTBeThTE HA BOIIPOCHI:

1. Kakas peakiius JIeXHUT B OCHOBE IOJIYYEHHUs CIOKHBIX 3(hrpoB?

A) HelTpanusanus b) nomumepuszanuss  B) atepudukamms ') rugpupoBanue
2. Hanummre ¢hopmyiny u3onponuianerara.

3. CKOJIBKO U30MEPHBIX CIOXKHBIX 3gupoB orBeyaeT popmyine CsHgOx:

A)2 b)4 B)3 I)5

4, CKOJIBKO aTOMOB yTJIEPOJia COACPKHUT MOJIEKYJIa ITHI(PopMUaTa:

A)1l b) 4 B)3 N2

5. Kakue KucioTsl MOTYT BXOJUTH B COCTaB JKUPOB?

A) TOJIBKO BBICIIINE KApOOHOBBIC

b) B 0CHOBHOM BBICIINE ITPEETIbHBIE U HEMPE/ENIbHbIE KAPOOHOBbIE KUCIOTbI
B) 6yranoBas kuciota

') Heopranuuyeckue KuciaopocoaepKaline

6. B cocrtas TBepABIX P KOMHATHOHN TEMIIEPATYpPE JKUPOB BXOIAT:

A) rnaBHBIM 00pa30M OCTaTKU BBICIIHUX HETPEAEIbHBIX KAPOOHOBBIX KHCIIOT
b) rimaBHbIM 00pa3oM OCTaTKH BBICIIUX MPEICIBbHBIX KAPOOHOBBIX KUCIOT
B) rnaBHBIM 00pa3oM OCcTaTKH MaIbMUTHHOBOM U CTEAPUHOBOM KUCIIOT

I') B OCHOBHOM OCTaTKH OJIEMHOBOM M JIMHOJIEBOU KUCIIOT

7. IlepBas peakuus ruIpon3a, a BTOpasi — HEUTpaau3anus B [ENOYKe
A) sTHianerar — yKCycHasi KUCJIOTa — aleTaT HaTpHs

b) atunen — 1,2-nuxnopaTan — aneTHIEH

B) ykcycHBIif anbaerns — yKcycHast KUCIO0Ta — XJIOPYKCYCHAsl KUCIIOTa

I') 6en301 — HUTPOOEH30T — Mema-HUTPOOPOMOEH30J1

3.2. Kpumepuu oyeHKu nucb MeHHbIX YNPAXCHEHUU NO XUMUU.

- OYyeHKa «OMmAuYHO» BBICTABIAETCS OOY4YalOIIEMYCs, €CIIM OTBET MOJIHBIA U
NpaBUJIbHBIN, BO3MOYKHA HECYILIECTBEHHAs OIIMOKA;

- OYeHKa «XOpouioy» BBHICTABJISAETCS 00yYarolIeMycsl, €Clidi OTBET HEMOJHBIA WU
JIOTIYIIIEHO HE 0oJiee IBYX HECYIIECTBEHHBIX OIINOOK;
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- OYeHKa «y0081emeopumenbHo» BbBICTABISAETCS OOydarolIeMycs, €ClIu 3aJlaHue
(ympa)kHEHHE) BBIIOJHEHO HE MEHee 4YeM HaloJOBHHY, [OMylIeHa OJHa
CYILIECTBEHHAs OLIMOKA U TIPU 3TOM JIBE-TPU HECYIIIECTBEHHBIE;

- OYeHKa «Hey0081em8opUumenbHo» BbICTABISIETCS 00yYaloleMycsi, €ClIi 3aJjaHue
(ympakHEeHHE) BBIMOJTHEHO MEHbIIIE YEM HAIOJIOBUHY WIIA COACP>KUT HECKOJIbKO
CYILECTBEHHBIX OLIMNOOK.

3.3. IIpumepul 6binoiHeHUA YRPAIHCHEHUTL RO XUMUU

HDMM@D 6bINOJIHEHUS YNPANCHEHUA N0 meme «Domocunmes. Dpykmosa Kax

uzomep anroxo3vl. Kpaxmwan u yennonosa kax I’ll?ul?Odele noJjiumepaul. CmpoeHue Kpaxmana u

yenntonosvl. Puzuueckue U Xumu4eckue ceolicmea Kpaxmaia (214@170]1”3, Ka4dyecmeeHHaA

peaxyusi ¢ UOOOM).»

CpaBHHTENIbHAS XapaKTEPUCTUKA KpaxMalia U IEJUTI0JIO3b

IIpu3Haku cpaBHEHUs ITonucaxapusl
Kpaxman [emnmronosa

HaxosxneHue B mpupojie

Cocras (o6mas dhopmyna)

CtpyKTypHOE 3BEHO

dusznueckue cBoCTBa

XUMHYECKHE CBOWCTBA

IIpumeHeHne

IIpumep vinoanenus ynpaxcHerus no meme « Xumuyeckoe pasHosecue.
IIpunuun Jle [llamenvey

Ipumep. Kax noenausem Ha 6b1X00 xnaopa 6 cucmeme:
4HCl ;) +0z) «>2Clo) + 2H2001); TH 208 =—202,4K/[o1c.
@) nogvluieHUe memnepamypbol;
0) ymenvuienue oouwe2o oo6vema cmecu;
6) yMeHbUIeHUE KOHYEHMPAUUU KUC10p00a;
2) 66edeHue Kamanuzamopa?
Pemenue:
4HC|(r) +O2(r) <—>2C12(r) + 2H20(>K); AH®98 = —202,4KI[)K
a) AH®%gs< 0, cnemoBarenbHO, peakuusl 3K30TEPMHUYECKasi, MOITOMY, COTJIACHO
npuHuumny Jle-1llatense, npu MOBBIIIEHUN TEMIIEPATYPhl PABHOBECHE CMECTUTCS B
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CTOPOHY 00pa30oBaHUS HMCXOJHBIX BeEIIECTB (BJIEBO), T.€. BBIXOA XJopa
YMEHBUIUTCS.

0)[Ipn ymeHBUICHHMM [AABJICHUS, PAaBHOBECHE CMELIACTCS B CTOPOHY pEaKLuH,
UAYLIEH ¢ YBEIMYEHHEM 4MCIa MOJEKYJ ra3oo0pa3HbIX BemiecTB. B paHHOM
cllydyae B PaBHOBECHE CMEIIAETCS CTOPOHY OOpa30BaHMS MCXOJHBIX BELIECTB
(BJIEBO), T.€. BBIXOJ] XJIOpa TAK)KE YMEHBILIUTCS.

B) YMCHBIIEHUE KOHLEHTpAllMU KUCJIOpoJa Takke OyleT crnocoOCTBOBATh
CMEILEHHUIO PABHOBECHS BIIEBO U YMEHBIIIEHUIO BBIXOJA XJIOPA.

r) Buecenne karammszaTtopa B CUCTEMY NPUBOJIUT K YBEJIMYECHUIO CKOPOCTH KAaK
psIMOiA, Tak U 00paTHOM peakuuil. [Ipu 3TOM, U3MEHSAETCA CKOPOCTh TOCTHUKEHUS
COCTOSIHUSL PAaBHOBECHs, HO IIPU 3TOM KOHCTAHTAa PABHOBECUS HE MEHSETCA U
CMEILEHUs PABHOBECHS HE MPOUCXOAUT. BBIXO XJ10pa OCTaHETCS HEU3MEHHBIM.

HDMM@D BbINOJIHEHUA YNPDANCHEHUS NO_meme ((KJZCZCCM(buKCZuM}l OMCI’ZQDCHle
cucmem. Konnouonwie pacmeopsl)

30ab Zn(OH): noayuen npu e3aumooeiicmeuu pacmeopos KOH u ZnCl,.
Cocmaevme opmyny muuyennvl 3011, eciu NPOMUBOUOHBL OGUICYMCA 6
INIeKMpPUYecKkom noie K kamooy. Kaxkoii u3 nepequcieHHwvIX 3/1eKmMpOuUnos
0yoem ob6raoamv 06onee CUIbHBIM KOAZYIUPYOWUM Oelicmeuem: auemam
Kanus, cyavham nHukena uau cyavham xpoma. llosacnume evioop.

Pemienue.

3anuiieM ypaBHEHHE pEaKlMu, TMPOTEKAoIed TMpU CIUBAaHUM JBYX
pacTBOPOB:

2KOH + ZnCl; = Zn(OH),|+ 2KCl

[Tpu o6pazoBanuu 30151 Zn(OH),, Ha ero MOBEPXHOCTU aAACOPOUPYIOTCS
MOTSHIIMAIIONPENCIISIONINE HWOHBI, BXOJAIIME B €r0 COCTaB W HaXOSIIHECS B
pacTBOpe B U30BITKE.

Jlanee, kK sapy TPUTATHBAIOTCS IMPOTHUBOIIOIOXKHO 3apsDKCHHBIC HOHBI —
MPOTUBOMOHBI, KOTOPBhIE KOMIICHCUPYIOT 3apsii TBepAod (a3l u 00pa3yroT
ancopOLMOHHBIN cnoil. [IpoTuBOMOHaMU OYyAYT CIyKUTh, HOHBI, COJIEpPKAIINECS B
pacTBOpe, HO HE BXOJIAIINE B COCTAB arperara.

ITo ycnoBuio 3amadu, TMPOTUBOMOHBI IBIDKYTCS K KaTOMy, 3HAYUT, OHH
3apsHKEHBI TIOJIOKUTENIBHO, a MOTEHIIUATIONPEIACIISIIONINE HOHBI OyIyT 3apsKEeHbI
OTpHUIIATEIIBHO.

B Hamem mnpumepe, B KayecTBE MOTCHIMAIONPEACISIONIUX HOHOB OYIyT
BBICTYNAaTh TUAPOKCUA-UOHBI. B pesynsrare, (Zn(OH)z2)m c¢ agcopOupoBaHHBIM
ciioeM OH— npuobperaet oTpULIaTeIBLHBIN 3apsij.

[MpotuBoroHamu ciyxat uoHbl K.

dopmysa MULIEIUTBI 3071 OYET BBIJISIETh CIEAYIOIUM 00pa3oM:
[(Zn(OH)2)m' nOH—, (n-X)K*]x--xK*
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Kakoii u3 nepeyrcieHHbIX IeKTPOIUTOB OyAeT 00iaaaTh 0ojee CUIbHBIM
KOaryJupyromuM JeHCTBUEeM: aleTaT Kaiuus, cyiabdaT HUKeIs Wid cyibdar
xpoma. Ilosicaute BBIOOD.

Koarynsiuto 305151 BBI3BIBAET TOT U3 HOHOB J100aBISIEMOTO AJIEKTPOJINTA, Yei
3apsii TPOTUBOMOJIOKEH 3apsAny KoJulomaHoW dactunbsl. Koarymupyromas
CIIOCOOHOCTH MOHA TeM OOJIbIIIe, YeM OO0JIbIIe ero 3apsil.

CH3COOK*, Ni?*S04?%, Cr**(SO4)*

JlomycTUM, 4TO KOAryJIsIHIO 30J1s1 BBI3BIBAIOT AHWOHBI, TOTJa HAaUOOJIBIITNM
KOAryJIMpyIOIUM JeicTBUeM 00manaroT cyiabdaTt Hukens NiSO4 u cynbdar xpoma
Cry(SO4)s.

Ecmu >xe xoaryssimmst 30518 BbI3BaHAa KAaTHOHAMHU, TO 0o0Jiee CHIIBHBIM
KOAryJIUPYIOIIUM JACHCTBHEM OyaeT 00mamath cyiabdar xpoMa Cr(SOy)s, T.K. HOH
XpOMa UMEET HauOOJIbIIUHI 3apsi.

HDMM@D 6bINOJIHEHUS  VNPAMCHEHUA Nno _meme  «Toxkcuunocms _apenos.
[enemuueckas ces3v VZ]ZGG‘OOODOaOG, npuHadﬂeofcamux K pa3jiu4YHbIM Kiaccam)

1. Kakue BCIICCTBA HA3bIBAIOTCA erICBOI[OpOI[aMI/I?
(YFHGBO,Z[OPOIIBI — 3TO OPraHUYCCKHUC COCAMHCHMA, COCTOAINNC U3 YIJTICPOda U

BOJIOPO/JIa)

2. Ha xakue rpynnbl MOXHO pa3feauTh yTIeBO10POibl? (TIpeaeIbHbIC U
HEIpe/IeNIbHbIE)

3. Kakue npencrasurenu 3tux rpynn Bam uzsectasl? ( K npenenbHbiM
YTJIEBOAOPOIAM OTHOCSITCS AJIKAHBI, K HENPEAEIbHBIM — QJIKEHBI, aJIKaIUCHBI,
QJIIKUHBI, K [IUKIMYECKUM — [IUKJIOAJIKAHBI, aPECHBI. )

4. OcHoBHbIE (hr3UUecKue CBOMCTBA MeTaHa? (OeClBETHBIN a3, 6e3 3amaxa, MouTH
B 2 pa3za jierde Bo3ayxa, Iioxo paCTBOPUM B BOJE.)

5. A xakoe NMpakTHYeCKOE 3HAaUCHHE UMEIOT 3TH BelnecTBa? (YIrJIeBOIOPOIbI
UTPAIOT BAXKHEHIIYIO POJIb B HAIIICH JKU3HU: CIIYXKAT ChIPhEeM JUIS MTOJTyUICHHUS
IJIaCTMAcC, PE3HMHBI, JICKAPCTB, BOJIOKOH, CPEJICTB OBITOBON XMMHH, HECYT B HAIIIH
JIOMa CBET M TEILIO.)

6. HazBanue ankena, cocrosiero u3 Tpex aroMoB C.( IIporieH)

7. Ha3BaHue peakuuu NpucOeIMHEHHs BOJIOPOA. ( THAPUPOBAHUE)

8. BerecTBa, HMeIOIIME OJMHAKOBBIN KOJIMYECTBEHHBINH COCTaB, HO
OTJIMYAIOIIUECS 110 CTPOCHUIO U CBOMCTBAM HA3bIBAIOT. .. (M30MEPHI)

9. HazBanue TepMUYeCKOro pa3jaokeHus: HepTenpoyKTOB, MPUBOISIIETO K
00pa30BaHUIO YTJIEBOIOPOJOB C MEHBIITMM 4uciioM aToMOB C B MoJiekyJie. (
KPEKHHT)

10. Ha3BaHue yacTHIlbl, UMEIOIIEH HE CIIAPEHHBIN JIEKTPOH. ( paiuKa)

11. YraeBomopo/ ¢ AByMsI IBOMHBIMU CBSI3IMHU, UMEtOInid popmynyCa
He.(OyTanuen)
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12. Kakas nyvHa CBsI3M y allkaHOB, adkeHoB, ankuHOB? (0,154 um, 0,134HM,
0.120uM)

13. Yto takoe ruOpuauzanus? (porecc nepeKpblBaHUs FJIEKTPOHHBIX 00JIaKOB)

14. ABTOp TEOpUH XMMHUYECKOTO CTPOCHHS U CYyTh MEPBOTO MOJJoKeHUs.(A. M.
ByTiepoB, aTOMbI B MOJIEKYJIAX PACHOJIAralOTCsl HE OECIIOPSA0YHO, a B
OTIPEJICTICHHON MTOCJIEI0OBATEILHOCTH, COTJIACHO X BaJIGHTHOCTH)

15. T'ox co3manust Teopuu ¥ CyTh BTOporo nojoxxkeHust.(1861, cBoiicTBa BemiecTs
3aBUCST HE TOJBKO OT COCTaBa BEILIECTB, HO M OT UX XUMUYECKOTO CTPOCHUS)

16. Kakue yrieBogopopl Ha3bIBAIOTCA MpeAeIbHBIMUA? (HACHIIIEHHBIE)
17. Kakue yrieBogoposl Ha3bIBAIOTCA HETIPEIEIbHBIMU? (HEHACKIIIICHHBIC)

18. Kakue BemiecTBa Ha3bIBAKOTCA rOMOJIoraMu? (OTIMYAIOIIUECs IPYT OT Apyra
Ha TOMOJIOTHYecKyto pazHocth — CHy)

19. Kakue BemiecTBa 00pa3yroTcs B pe3ysIbTaTe peaKkIuu TOPEHUs
YTJIEBOIOPOIOB. (YIJIEKUCIIBIN Ta3 U BOJA)

20. Ha3BaTh TuI THOpHAN3ALMY Y AIKAHOB, JIKEHOB, AIKMHOB. (SP° —
ruOpuau3anys, Sp>- rubpuauzanus, SP - THOPUAM3aLIs)

21. OcHoBHbIE (U3UYECKHE CBOMCTBA 3TUIICHA.(OECIIBETHBIN Ta3, Oe3 3amnaxa,
Jierde Bo3yxa, II0X0 pacTBOPUM B BOJIC)

22. OcHoBHBbIE (U3UYECKHE CBOMCTBA alleTHIeHa.(OeCIBETHBIN ra3, 0e3 3amaxa,
Jierde BO3ayxa, II0X0 PacTBOPHM B BOJIC)

23. Kak uzMeHnstorcs (pu3znyeckrue CBOMCTBA YTIE€BOAOPOAOB.(C YBEIMUEHUEM
MOJIEKYJIIPHOM MacChl ITOBBILIAIOTCS TEMIIEPATYPbI KUIIEHUS U IUIABJICHUSA,
3aKOHOMEPHO U3MEHSETCS arperaTHOE COCTOSIHUE U3 Ta30B - JKUJIKOCTb — TBEPABIC
BEILIECTBA)

24. OcHoBHbIE (U3UYECKHE CBOMCTBA OeH301a. (OeClBETHAS KUJIKOCTD,
HEpacTBOPUMAsl B BOJIC, CO CBOCOOPA3HBIM 3alIaXOM, TP OXJIAKIEHUHU 3aCTHIBACT B
0eJTyI0 KPUCTATUTMYECKYIO MaccCy)

3.3. ¥Ynpasicnenus 011 camocmosameibHo20 PeuleHus
1. CocTaBHUTh 2JICKTPOHHBIE (POPMYJIBI M MIPEACTABUTH IpaMUeCKH pa3MEIICHUE
9JEKTPOHOB IO  KBAHTOBBIM  sYeMKaM ISl yKa3aHHBIX  DJIEMEHTOB.
[Ipoananu3upyiTe BO3MOKHOCTH PA3bEAUHEHHS] CHAPEHHBIX 3JEKTPOHOB IMpHU
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BO30Y>KICHHH aTOMOB ¢ 00pa30BaHHUEM-BAJICHTHBIX 3JIEKTPOHOB B COOTBETCTBHUU C
TEOpPUEN CIIUH-BAJIEHTHOCTHU. YTIIEPO, XJIOP.

2. CocraBbTe (OpMyJIBI OKCHJIOB M THIPOKCHUIOB Maprasia. Kak uzMmeHsercs
KHCJIOTHO-OCHOBHOM M  OKHCJIHMTEIbHO-BOCCTAHOBUTEIIBHBIM ~ XapakTep 3THX
coenuHeHuit? [loAYMHAIOTCS JIM 3TH COEAMHEHHS OOIIe 3aKOHOMEPHOCTH
WU3MEHEHHUS CBOMCTB OKCUIOB U THAPOKCUIOB?

3. Tloctpoiite rpaduueckyro (GopMylly HUTPUTA AMMOHHS U YKAXKHUTE BUIIBI
XUMHUUYECKOUN CBSI3U B 3TOM Mouiekyine. [lokaxure, kakue (Kakasi) CBSI3H «PBYTCS»
npu  guccormarui. OOBSCHUTE, YTO TaKoe 8000pooHas ce:a3b? llpuBenute
IIPUMEPHI €€ BIUSHUSA HA CBOMCTBA BEILECTBA.

4. B peakumn 2SO,(r)+ O,(r)—>2SO,(2) yCTAaHOBWIOCH XHWMHYECKOE

paBHOBecue. Kakoe BiMsHNE HAa PaBHOBECUE OKAXKYT: a) YBEJIMUYECHUE TaBJICHUS; O)
yMeHbIIIeHHEe KOHIIeHTpauu okcuaa cepol (VI1)?

5. B cucreme A+b — 2B, Q > 0 ycraHoBuioch paBHoBecue. Kakoe BiMsiHUE
OK&)XyT Ha paBHOBECHOE COCTOSHHE: a) IIOHWKEHHE TeMIeparypbl; O)
KaTajau3aTop?

6. Ilpu ompeneneHHBIX YCIOBHSIX pPEaKUUHd XJIOPOBOJAOPOAA C KHCIOPOIOM
sBisietcss oopatumoii: 4HCI(r) + Oy(;) = 2 Cly(r) + 2H,0(r), AH°= -116,4 xJ]x.
Kakoe BiMsHME Ha pPaBHOBECHOE COCTOSIHUE CHCTEMBI OKAaXKyT: a) YBEJIUYEHUE
JaBJieHus1; 0) MOBBIIEHUE TEMIIEPATYPBI; B) BBEICHHE KaTanu3aTopa’?

7. MeTtonoM 3JIeKTpOHHOTO OanaHca mnoxdeputre Kod(PPUIUMEHTHI B cXemax
OKHUCJIUTEIIbHO-BOCCTAHOBUTENBHBIX ~ PEAKLUMSIX, YKOKUTE  OKUCIMUTENIb U
BOCCTAHOBUTEJb:

a) NHs; + O, ->NO + H,0:;

0) P,Os + C — P + CO;

B) FeSO, + Mg = MgSO, + Fe.

I[) SO, + HNO3; + H,O — H»,S0, + NO.

8. MeTtogoM mosypeakiuili pacctaBbTe KOIP(GUIUEHTHl B CXEME OKHCIUTEIbHO-
BOCCTAHOBUTEIBHON pEAKIINU

FeSO, + KMnO4 + H,SO, = FEQ(SO4)3 + MnSQO, + K»,SO,4 + H,0.

9. CoctaBbTe CXEMBI 3JIEKTPOJIM3a PACTBOP THIPOKCHIA AKTUBHOTO MeTajljia
NaOH, ZnCl,,

10. Hanmumure cnexyromue ypaBHEHHUS PEAKUMW B MOJEKYISPHOM, IMOJTHOW WU
COKpAIllEHHOM MOHHOU (popmax:

a) Ba(OH),+ CO; —....... B) FeCl; + KOH —.........

0) NH,OH+ HNO;3 —........ r) NazS+H,S0s — ...

11. CocraBbTe ypaBHEHHUs peakIuil THApoJM3a cojied: 1) amerata aMMOHUS; 2)
XJIOpUJIa HaTpus.

4. CamocTosiTe/IbHAsA padoTa ¢ y4eOHUKOM
st ycnemHoi pa®OThl HajJ KHUTOM HEOOXOJIMMO BBIPAOOTATHh BBICOKYIO
YMCTBEHHYIO0 pab0OTOCIIOCOOHOCTh, YCUIYUBOCTh, HACTOMUHUBOCTh B MPEOJI0JICHUN
TPYAHOCTEH conepkaHus, cHOpMHUpPOBATH OIpEACICHHBIE HABBIKM W YMEHHUS B
paboTe ¢ KHUTOM, BHITIOIHATH PEKUM YMCTBEHHOTO TPY/a.
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4.1. Cocmagnenue KOoHcneKkmoe

[Io mepe ocBoeHusi ydyeOHMKa U MPUOOpPETEHUS YMEHHUS paboTaTh C HUM
oOy4Jaroniyecss MOTyT CaMOCTOSATENbHO MPOaHAIM3UPOBATh TEKCT, COMOCTABUTH
HOBBIM MaTepual ¢ paHee U3YUYEHHBIM, CENaTh BIBOABI U 0000IIEHUSI, COCTaABUTh
wiaH mnaparpada W 3amMcatb €ro CoJep)KaHWe B BHUJIE TE3UCOB, COCTABUTH
KOHCIIEKT.

Lllavamka no cocmasnenuio KoHcnekma

KoHcnekT — 3To KpaTKkoe MUChbMEHHOE U3JI0AKEHUE COJIEPKaHUS TEKCTa, HO
0oJ1ee TTOJTHOE, YEM TE3HCHI.
1.1. Tpebosanus, npedvsasniemvie K KOHCHEKMY.

KoHcIeKT momkeH ObITh COEPIKaTeNbHBIM (T.€. JOJKEH OTPakaTh TJIaBHOE

B COJICPYKAHUU TEKCTA) U TIOJHBIM (TIOJTHBIA — HE 3HAYUT MOPOOHBIH).
KoHCIeKT 10JKeH OBITh 110 BO3MOXHOCTH KPATKUM, HE OOJIBIIIUM I10
o0BeMy. 3anucarh TEKCT KPATKO - 3HAUUT U3JI0KUTh €T0 CYITHOCTh B OCHOBHOM
CBOMMHU CJIOBaMH (32 UCKJIIOYEHUEM ITUTAT, PABUJI, 3aKOHOB).
1.2. IlocnedosamenvHocms Oeucmauli npu coCmasieHuu KOHCHeKma.
1. BuumatenbHO npounTaTh naparpad Wi CTaTbhio.
2. OnpeienuTh TUI TEKCTA.
3. MBICIIEHHO pa3/IeTUTh TEKCT HA JJOTUYECKU 3aKOHYEHHBIE YacTH.
4. Onpenenutp, 0 4€M FOBOPUTCS B KAXKJIOM YACTH, BBIAEIUTD IJIaBHOE.
5. BeiaenuTs TpyaHbIE MECTa B KaXKJI0M 4acTh U pa3o0paThCs B HUX.
6. 3anucarth KpaTKO COJICpKAHUE KaXKJOM 4YacTH, BKJIIOYAS OIMHUCAHUE OMNBITOB U
YpaBHEHHUE pEAKIMNA. YPaBHEHUS HEJb3sl CHUCHIBATh MAIIMHAIBHO, UX CIEAYET
COCTaBUTh CAMOCTOSITEILHO U CPABHUTH C MPUBEACHHBIMU B YUCOHUKE.
7. IlpaBuna, 3aKOHbI, BBIBOJIBI 3aMKCATh MOJHOCTHIO U MOJYEPKHYTh.
B koHcHekTe MOTYT OBITH CXEMBI, AUArpaMMBbI, TAOJIUIIbI, BHITUCAHHBIE U3
TEKCTa WUJIU COCTABJIEHHBIE CAMOCTOSATEIBHO HA OCHOBAHUM IIPOYUTAHHOTO.

4.2 IIpumepsl cocmaegienus KOHCNEKM o8
[IponykThl nepepabOTKM HEPTH, X MPUMEHEHHE B MPOMBILUIEHHOCTH U B OBITY.

KameHHslii yroiabs 1 MpoayKThI €ro mepepadoTKu

[TpuponHsIil ra3 — cMech ra3oB, OCHOBHBIM KOMIIOHEHTOM KOTOPOH SIBJISIETCS METaH, OCTAJILHOE
IPUXOIUTCS Ha JOJIIO 3TaHa, IponaHa, byrana, 1 He0OIBIIOro0 KOIUYECTBA IIPUMECEN — a30Ta,
okcua yraepona (IV), cepoBogopozaa u mapo Boabl. 90% ero pacxolyercsi B KauecTBe
TOIINBA, ocTaibHbIe 10% UCIOIB3YIOT KaK ChIphE AJI1 XMMHUUECKOMN MPOMBIIIIEHHOCTH:
MIOJIy4YEHHUE BOJIOPOJA, STHIIEHA, allETUIIEHA, CaXKH, PA3JIMYHBIN [IJJaCTMAcC, MEIUKAMEHTOB U JIp.

[ToryTHBINH HEPTSIHOM ra3 — 3TO TOXKE MPUPOHBIN ra3, HO OH BCTPEUAETCS BMECTE ¢ HEPTHIO —
HAXOJUTCS HaJl HEThIO HJIM PACTBOPEH B Hel moj naBneHueM. [lonyTHelii ra3 cogepxut 30 —
50% meTaHa, ocTaJIbHas YacTh MPUXOIUTCS HA €r0 TOMOJIOTH: 3TaH, IPoMaH, OyTaH U Ipyrue

yrieBoaopoasl. Kpome Toro, B HeM NPHUCYTCTBYIOT T€ K€ IPUMECH, YTO U B IPUPOJHOM rasze.

Tpu dpakuuu nomnyrHoro rasa:
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1. T'a30BbIi O€H3UH; €T0 100ABIAIOT K OCH3UHY Ul YAy4IIeHHUS 3aIyCKa JIBUraTes;

[Iponan-0yTaHoBasi CMeCh; MPUMEHSIETCS KaK OBITOBOE TOTLIHBO;

3. Cyxoii ra3; UCHOIB3YIOT ISl TIOJIyYCHHUS allUTENICHa, BOAOPO/IA, STUIIEHA U IPYTUX
BEILIECTB, U3 KOTOPBIX B CBOIO 0Yepe/lb MMPOU3BOIAT KaydyKH, IIJIACTMACCHI, CITUPTHI,
OpraHUYeCcKUe KUCIIOTHI U T.1.

N

Hedrs.

HedTp — MacastHECTas )KUAKOCTH OT JKEJITOTO WM CBETIIO-0YPOro 10 YEpHOTO I[BETA C
XapakTepHbIM 3amaxoM. OHa Jierde BOJbI U B HEel IpakTH4ecKku HepacTBopuma. Hed s
npezcTaBisieT codoi cmech mpuMepHo 150 yriaeBoJopoaoB ¢ MPUMECSIMU IPYTHX BEIIECTB,
MO03TOMY y HEe HEeT OIpPEeIeICHHON TeMIlepaTypbl KUIIEHUSI.

90% noOriBaeMoii HE(TH NCIIOIB3YETCS KaK ChIPbE JJISl IPOU3BOJCTBA PA3INYHBIX BUI0B
TOIUIMBA M CMA304HBIX MaTepuanoB. B To ke Bpems HeTh — IIEHHOE ChIpbE IJIST XUMHYECKOM
IPOMBIIIJICHHOCTH.

Hedtb, 106bIBaeMyt0 U3 3eMHBIX HEZp, Ha3bIBato CbIpOi. B chIpoM BUe HEPTH HE IPUMEHSIIOT,
ee nmoaBepratotT nepepadotke. Coipyro HeQTh OYHIIAIOT OT Ia30B, BOJbI U MEXaHUYECKUX
puMecel, a 3aTeM MOABEPraroT PPaKIMOHHON MEPErOHKE.

[leperonka — mpoiiecc pa3ieneHus cMeceld Ha OT/IeNIbHbIE KOMITIOHEHTHI, WU (pakiuu, Ha
OCHOBaHUU PA3JINYMS UX TEMIIEpaTyp KUTICHUS.

[Tpu eperoHke HEPTH BBIICISIOT HECKOIBKO Ppakiuii He(hTEMPOIyKTOB:

1. TazoBas ppakuus (tkun = 40°C) conepKuT HOpMallbHbIE U pa3BeTBIeHHbIE aikaHnbl CH4
— C4H10;

2. bensunosas ¢paxmus (tkun = 40 - 200°C) conepxut yrieBogopoabl CsHiz — C11Hoas;
IPY HOBTOPHOU MEPErOHKE U3 CMECH BBIIEISIIOT JIeTKUE HE(PTENPOAYKThl, KUIISAIINE B
0oJsiee HU3KUX MHTEpBAJIaX TEMIIEpATyp: METPOJICHHbINA A(Up, aBUALTMOHHBIN U
aBTOMOOMIIbHBIN OCH3HH;

3. JlurpownoBas (pakmus (TsoKensIid 0eH3uH, tkut = 150 - 250°C), cogeoxuT
yrieBoaopoabl cocraBa CgHig — C14Hzo, MpUMEHSIOT B KauecTBE TOPIOYETO JUIS
TPaKTOPOB, TEIUIOBO30B, TPY30BBIX aBTOMOOHIIEH;

4. Kepocunosas ¢pakmus (tkurn = 180 - 300°C) BxirodaeT yrieBogopo bl coctaBa Ci2Hog -
Ci1gH3g; ee UCTIONB3YIOT B KQUeCTBE TOPIOYETO JIJIsl PEaKTHBHBIX CAMOJIETOB, PAKET;

5. Tazoitas (tkun = 270 - 350°C) ucnomnp3yroT Kak JU3eIbHOE TOIUIMBO U B OOJIBIINX
MacmTadax Mo IBEpraeTcsi KpeKHHTY.

[Tocne oTroHku pakinii OCTAETCsl TEMHAs BSI3Kast )KUAKOCTh — Ma3yT. M3 Ma3yTa BBIIETSIOT
COJISIPOBBIE Macia, Ba3enuH, napagua. OcTaToK OT MePEeroHKH Ma3yTa — T'yJpOH, €r0 MPUMEHSIOT
MPY MPOU3BOACTBE MATEPHUAJIOB JIJISI IOPOKHOTO CTPOUTEIHCTBA.

BTOpI/I‘-IHaSI nepepa60TI<a HC(I)TI/I OCHOBAaHa Ha XUMHNYCCKUX MMPOHCCCax:

1. KpekuHr — pacrierieHne KpyImHbIX MOJIEKYJ YTIeBOJOPOIOB Ha Oojiee MEJIKHE.
PaznuyaroT TepMuUecKuii U KaTaJIUTHYECKUN KPEKUHT, KOTOPBIM 0oJiee paclipOCTpaHEH B
HACTOSLIEE BpEMSI.

2. Pucdopmunr (apoMaTH3aIms) - 3TO NpEeBpaIICHHE ATKAHOB U ITUKIOATKAHOB B
apoOMaTUYeCKHUEe COSAMHEHUS. DTOT MPOLECC OCYIIECTBISAIOT IyTeM HarpeBaHus OeH3MHA
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IPY TIOBBIIICHHOM JIaBJICHUU B IPUCYTCTBUU KaTaau3aTopa. PUGOPMHUHT IPUMEHSIOT 715
MOJTyuyeHus: U3 OEH3UHOBBIX (PPaKLINi apOMATHUYECKUX YTIEBOJOPOIOB.

3. Tuponus HepTenpoIyKTOB MPOBOIAT HArpeBaHUEM HE(PTENPOAYKTOB A0 TEMIIEPATYPHI
650 - 800°C, 0CHOBHBIMH MPOAYKTAMH PEAKIIUH SBIISIOTCS HEMPEIeIbHbBIE Ta3000pa3HbIe
Y apOMaTHYECKUE YTIIEBOIOPOBI.

He(bTB — CBIPBC JIA MPOU3BOJACTBA HC TOJILKO TOIUIMBA, HO U MHOT'UX OPraHWYCCKUX BCIICCTB.

KaMeHHBIH VIoJb.

KaMeHHBI# yronib Tak e SBIseTCsl HICTOUHUKOM YHEPIHH U IEHHBIM XUMHYECKUM ChIpheM. B
COCTaB KaMEHHOT'O YTJIsi B OCHOBHOM OPraHWYECKHE BEIECTBA, a TAKXKE BOJIa, MUHEPAIbHBIC
BEIIECTBA, MIPU CKUTAHUU 00pa3yollue 30Iy.

OpmHUM U3 BUJIOB IepepabOTKH KAMEHHOTO YIJIS SIBJISICTCS. KOKCOBAHUE — 3TO MPOIECC
HarpeBaHus yris a0 temrepatypsl 1000°C 6e3 noctyna Bo3ayxa. KokcoBanue yrist IpoBOJAT B
KOKCOBBIX Tedax. KOKC COCTOUT U3 MPaKTUYECKH YHCTOro yriiepoaa. Ero ucnoibs3yroT B
KaueCTBE BOCCTAHOBUTEIIS IIPH JOMEHOM IPOU3BOJICTBE YyTr'yHa HA METAJUTYPTHICCKUX 3aBOJAX.

Jleryuue BelecTBa Npu KOHACHCALUU KaMEHHOYTJIBHYIO CMOJY (COAEPKUT MHOTIO Pa3IMUHbIX
OpPraHMYECKUX BEIIECTB, U3 HUX OOJIbIIAs YaCTh — ApPOMATHYECKHE), aMMHAYHYIO BOJIY
(conmepkUT aMMHaK, COJIM AMMOHUS) U KOKCOBBIN ra3 (COIEPKUT aMMHUaK, O€H30J1, BOAOPO/I,
MmeTaH, okcup yraepoza (II), atunen, a30T u Apyrue BemecTBa).

PeaKHI/IH IMOJIMMCPpHU3alluH. HOHY‘IGHHG CHUHTCTHYCCKOI'O Kay4yKa U PC3NHLbI

Buvicokomonexkynapuvimu coeounenuamu (BMC), unu nonumepamu, Ha3bIBAIOTCA
BelIecTBa C OOJBIION MOJIEKYISIPHON Maccoil, MOJEKYIIbI KOTOPBIX COCTOSAT U3 MOBTOPSIOIINXCS
rpynn (oT rped. "mosuu" - MHOTO, "Mepoc" - 4acTh).

Mornekyna nonumepa Ha3bIBACTCS MAKpomoeKkyaou (OT rped. "mMakpoc" - OONbIIOH,
JUTUHHBIN)

Monomeput - HU3KOMOJIEKYJISIPHBIE COETUHEHUS, U3 KOTOPBIX 00pa3yroTCs MOJUMEPHI.

Cmpykmyphnoe 36eno - TpyIIla aTOMOB, MHOTOKPAaTHO IOBTOPSAIOIIASCS B LIEMHOMN
MaKpOMOJIEKYJIE.

Cmenenv nonumepuszayuu — 4YHUCIO, TOKa3bIBAIOLIEE CKOJIBKO MOJEKYJI MOHOMEpa
COEIMHUIIOCH B MakpomoJsekyny. CTemneHp MoiMMepHu3anuu o0o3HadaeTcss MHAekcoM '"n" 3a
CKOOKaMH, BKITIOUYAIOIIUMHU B Ce0sI CTPYKTYpHOE (MOHOMEPHOE) 3BEHO:

nCH2-CH — [-CH2-CH-]
| |
Cl Cl

MOHOMEp CTPYKTypHOE 35eHO

nCH-CH —  [-CH2-CH-]s
| |
Cl Cl
BUHWIXJIOPUJ MTOJTUBUHWIXJIOPU
Jns CMHTETUYECKUX MOJIMMEpPOB, KaK MPaBUIO, N = 102-10% a camble JJIMHHBIE W3
W3BECTHBIX MPHUPOAHBIX Makpomonekyn — JIHK (TOnMHYKIEOTHIOB) — HUMEIOT CTENEHb
nomamepmsamun n =~ 10°-10%0,
MonekynsapHass Macca MakKpOMOJIEKYJIbI CBSI3aHA CO CTEINEHBIO IOJUMEPHU3ALNHU
COOTHOIIIEHUEM:

HJIn:
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M(makpomorekynbl) = M(3BeHa)*n, TJE n - CTETICHb MOJINMEpU3alui, M- OTHOCUTETbHAS
MOJIEKYJIIpHas Macca.

BBICOKOMOJIEKYIJIIDHBIE COCAVMHEHUS MOTYT HMMETh pPa3IMYHYI) HPOCHMPAHCMEEHHYIO
cmpykmypy. JUHEHHYIO, pa3BETBICHHYIO, ceT4aryro. JIMHEHHOW CTpyKTypoH, o0ianaror,
HanpuMmep, [OJMATWIECH, NOJUMBUHWIXJIOPUA, LeiUIoio3a. Pa3BeTBieHHas CTpyKTpypa
XapaKTepHa, HampuMmep, Ui NPUPOAHOrO YriieBoja amMuionekTuHa. Cerdaryio (CUIMTYIO)
CTPYKTYpPY UMEIOT (peHOI(POpPMaTbIETUIHBIE CMOJIBI, ByJTKAaHU3UPOBAHHBIC KAYIYKH.

[To MPOUCXOXICHHUIO PA3IUYAOT MPHUPOJHBIC, MOAUDHUIIMPOBAHHBIE M CHUHTETHUECKUE
nonuMepsl nonumepsl. K npupoonsiv oTHOCATCS Kpaxmal, LIEJUII0JI03a, OeIKd, HYKJIEHHOBBIC
KHCJIOTBI, HATYPAJIbHBIN Kay4yK.

Moouguyuposannvie MONUMEPHl TMONTYYAIOT U3 MPUPOAHBIX IYTEM HUX XHUMHUYECKOU
oOpaboTtku. Hampumep, oOpabarbiBasi NPUPOAHBINA MOJKUMEpP — ULEJUIIOJI03y YKCYCHOWM WU
A30THOM KHUCIIOTOHM, MOJY4alOT MCKYCCTBEHHBIC TIOJUMEPH — O3(HPBHI [EUIIONO03bI, a U3
HATYpaJIbHOTO Kay4yyKa Iocje ero 00paboTKH cepoil MOMy4daroT Pe3uHy.

Cunmemuueckue NOJIMMEPBI  MMOJIYy4Yar0T METOJOM CHHTE3a H3 MOHOMCPOB. K
CUHTCTUYCCKUM  IIOJIMMCPAM  OTHOCATCSA  IIOJMUMITHCH, IIOJIMBUHUWIXJIOPUZ, ITIOJIMCTHUPOII,
CUHTCTUYCCKHNEC Kay4yKH, JIaBCAH U AP.

Krnaccudukarus moamMepoB 1o MpoUCX0XKICHUIO IPEICTABICHA HA CXEME:!

Monnmepoli

MUCKycTBeHHble:
3gupbI LEANHONO3bI,
pe3nHa

MpupoaHble:
Kpaxman, Uuenanosa,
6emm, HYKNeunHoBble

KUCNOTbI, HATYpPanbHbliA

Kay4yyK

CUHTEeTUYECKHMe:
noNM3ITUNEH,

NOAMBUHMAXAOPUA,
NOAMCTUPON, CUHTETUYECKME
Kay4yyKu, nascaH v ap.

Cnoco0bl moJiyuyeHust NoJIUMepPoB

Ilonumepuzayus — peakuus oOpa30BaHMs BBHICOKOMOJICKYJISPHBIX COCTUHEHHH MyTeM
MOCJICI0BATEIHFHOTO TTPUCOSAMHECHHUST MOJICKYJT MOHOMEpa K pacTyIllel Ienu 3a CUeT pa3phbiBa
KpaTHBIX CBsi3el. B mpoiecce monmuMmepuszanuu HE MPOUCXOAUT 0Opa3oBaHHs MOOOYHBIX
HI/ISKOMOJ'IGKJ'ISIPHLIX BCIICCTB.

MOHOMCpaMI/I B peaKHI/II/I HOJ'II/IMCpI/ISaHI/II/I MOFYT 6BITI) BEUICCTBA, CHOCO6HI)IC BCTyrIaTI) B
peaKIII/II/I HpI/ICOGJII/IHeHI/IH, Haan/IMep, Here}IeJ’IBHBIe COCINHCHUA, conepmanme JIBOI\/JIHBIG NN
tpoitabie cBsi3u: C=C, C=C, C=0, C=N,C=S, a Takxe HEKOTOphI€ BEIIECTBA ITUKINYECKOTO
CTPOCHHSL.

Cxema peakiiuy MoJIMMEPU3allii dTUIICHA:
NCH2=CH2 — [-CH2—CHz—|n
ITHJICH TOJTMATUIICH
Cxema peakiuu MOoJTMMEPHU3alii CTUPOJIA:
NnCH,=CH — [—CH>—CH—|n
| |

38



CsHs CsHs
CTUPOI HOJIMCTHPOJ

Cxema nonumepusalyy akTUIOHUTpUIIA (HUTPUIIAa aKPUIIOBOW KUCIIOTHI):

nCH=CH —— [—CH>—CH—]n

Ch N Ch N
AKPUJIOHUTPWIT  TTOJIMAKPUIIOHUTPUIT
(cunrernueckoe BosokHO [TAH)
Cxema nonumepwusanuu Oyraauena-1,3 (auBuHUIA):
NCH2=CH-CH=CH; — [-CH2-CH=CH-CH2-]a
OyTanueH OyTaJIMeHOBBIN KaydyK
(MMBUHWI)

[lo peakuuu mnomuMepH3alMK MOJYYalOT TaK)Ke MOJUIPONUICH, MOJUBUHUIXIOPHI,
Te(JIOH, MOJMMETUIMETAaKpuiIaT (OpraHM4ecKoe CTEKJIO), HM3OMPEHOBBIM M XJIOPHPEHOBBIN
Kay4dyKu U JIp.

Ilonuxonoencayua - mpouecc O00pa30BaHHA MOJIEKYJ IIOJIMMEPOB 32  CYET
B3aMMOJICHCTBHS MKy (DYHKIIMOHAIBLHBIME TPYIIIAMHU OJUHAKOBBIX I PA3IMIHBIX MOJICKYJ
MOHOMEPOB COTIPOBOKIAIOIIUICS BBIICICHUEM IMOOOYHBIX HHU3KOMOJCKYISPHBIX TPOJTYKTOB
(Hampumep, BOBI)

B mnonukoHaeHcanuio MOTYT BCTYNAaTh COEIWHEHUS, COJEpXKAIIUE He MeHee O08VX
@yHKYUOHANbHBIX  2pynn, CHOCOOHBIX K XHMHUYECKOMY B3auMojelcTBuio. Hampumep,
amuHokucnoTel H2N-R—-COOH, copepxamue kapookcunpuyto rpynny —COOH u amuHOrpynmy
—NH2, wucnonp3yroT s monaydeHus mnoiauamMunoB. [lo peakuuu MOJUKOHJEHCAIUU  €-
AMUHOKAMPOHOBOM KUCJIOTHI OJYYArOT MOJUAMHU]T - CHHTETUYECKOE BOJIOKHO KalpOH:

NH2N-(CH2)s-COOH — [-NH-(CH2)s-CO-]n + (n-1) H20
S-aMI/IHOKaHpOHOBﬂ KaHpOH
KHUCIIOTa

I'mppoxcukucnorst HO-R-COOH, cogepxamue kap6okcuiabHyto —COOH u
TUIPOKCHITbHYIO —OH rpymibl, MpUMEHSIOT TSl TOTyYeHHST TOTUI PHPOB.

B peakuuio moJuKOHICHCAIIUN CIIOCOOHBI TaKXKe BCTYINATh JIBa COCAMHEHUS, KaXI0e U3
KOTOPBIX COJEP’KUT OJMHAKOBBIE (YHKIIMOHAJIbHBIE TPYIIIbI, CIIOCOOHBIE B3aMMOJIEHCTBOBATh C
rpymnmnamu apyroir monekynel. Tak, aukapooHoBbie kuciotst HOOC-R™-COOH B pesynbrate
peakumu nonukoHnaeHcanmu ¢ guamuHamu  HoN-R-NHz  obOpasyror mnommamumb, a ¢
nByxatoMHbiMu criuptamu  HO-R-OH  o6pasyror mommddupsl. Hampumep, B pesynbrare
MOJIMKOH/ICHCAIIUN JIBYXOCHOBHOM apoMaTh4ecKkoi TepedTaneBOi KHCIOTHl C JBYXaTOMHBIM
CIIUPTOM STUJICHTIIMKOJIEM TIOJY4YalOT MOJUI(PUPHOE BOJIOKHO JIABCAH:

nHOOC-CgH4s-COOH + nHO-CH»-CH,OH —
TepedTaneBas KUCIOTa  ATUJICHTIUKOIb
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— [-CO- CeH4-COO-CH2-CH20-]n + nH20
nonvdTHICHTeped TanaT (JJaBcaH)
Cononumepuszayusa — mpouecc 00pa30oBaHUS IMOIUMEPOB M3 JIBYX HIM HECKOJIBKHUX
MOHOMEpOB. CoOmMoJMMEpHU3alUI0 HUCHONB3YIOT Ui [OJIy4eHHS KaydyKoB, HaIlpHuMep,

OyTalMeHCTUPOIBHOTO:
NCH>=CH-CH=CH: + nCH,=CH — [-CH2-CH=CH-CH>-CH2-CH-]x

OyTaaueH | |
CsHs CeHs
CTHPOI OyTaMeHCTUPOIBHBIN KaydyK

CnocoObl MOJIYYCHHUAIIOJIMMECPOB IMPEACTABIICHBI HA CXCME!

Cnocobbl nony4yeHua N0 IMMepos

Peakuwna
conoanmepusaumm

Peakuus
noAnme pusauum

Peakuusa
NOAWKOHAEeHCcauun

nony4yarom: nony4yarom:

noay4yarom:

6yTaaMeHCTUPObHbIN
KaydyK

noAUNPONUAEH, KanpoH, NascaH,

LOIM BHEMITIO PHA; deHondopmanbaernaHbie
TedOoH, CMONb|
NONVAKPUAOHUTPIN,

NOAMMETUAMETAKPUNAT
(opraHuMyeckoe cTekno),
AWNBUHWUNOBLIN K
W30MPEHOBLIN KaydyKu

/

ITnacTrmacenl

ITnacmmaccamu (nnacmuueckumu maccamu) Ha3bIBAIOT CIOXKHBIE KOMIIO3UIIMK Ha
OCHOBE TMOJMMEPOB, COJIEPIKaIIIe Pa3IMYHbIe HATIOIUTEIU U T00aBKH, MPUAAOIINE TOTUMEpPaM
HE00X0IUMBIC (PU3UKO-XMMHYECKHE CBOMCTBA.

Pazaugaror TEPMOINIACTUYHBIC U TCPMOPCAKTUBHBIC I1JIaCTMACCHI.

Tepmonnacmuunvie TIIACTMACCHI, KaK TPABWIO, MOJNYYAIOT W3 IMOJUMEPOB, MMEIOIINX
JUHEUHYIO CTPYKTYPY, MEXIY OTACIbHBIMU MOJEKYJaMH KOTOPBIX OTCYTCTBYIOT MPOYHBIE
XUMUYECKHE CBSI3H. TepMOIUIACTUYHBIE TOJIMMEPHI JIETKO Pa3MsT4aroTCs, , HE pa3pyLIatoTCs pU
TUTABJICHUU W BBIIEPKMBAIOT MHOTOKPATHOE HArpeBaHue M OXJIaXACHHE. TepMOIUIacTUYHbBIE
HOJIUMEPBl  MOJICHO — UCNONIb308aMb Ol MHO2OKpamHou  npepepabomku. K yucmy
TEPMOIUIACTUYHBIX MTOJMMEPOB OTHOCATCS MOJTUATUIICH, MTOTUIIPONHIIEH, TOTUMETHIMETaKPUIIAT
(OpraHMYecKoe CTEeKJIO) U JIp.

Tepmopeakmuéuvie  TIIACTMAcChl ~ MUMEIOT  ceTyaTyl  (CIIUTYIO)  CTPYKTYpY,
XapaKTepU3YIOUIYIOCS HaJWYMEeM IPOYHBIX KOBAJEHTHBIX CBSI3€H MEXAY OTIEIbHBIMU
MakpoMoJsieKyJaMu. TepMOpeakTUBHbIE MOJUMEpPHI, B OTJIWYHE OT TEPMOIUIACTUYHBIX, MPHU
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HarpeBaHWu pasnaraiorca. [Ipn 3TOM mpoHCXOAWT HeoOpaTnuMoe W3MEHEHHE WM ke
pa3pylIeHHe UX CTPYKTYPBl. UX HeNb3s UCHOIb308amb Olsl MHO2OKpammuou nepepabomku. K
YHUCITY TEPMOPEAKTUBHBIX MOJUMEPOB OTHOCATCA (heHoI(pOopMaTbAETHAHBIE CMOJIBI (TIOIY4al0TCs
nyTeM TOJMKOHACHCAMH (QopManbaeruga ¢ (GEeHoJoM), aMHHOIUIACTHI (TIOIYYaloTCsl IMyTeM
HOJHMKOHJICHCAIIMH (POPMAIBJECTHIA C MOYEBHUHOH ), 00HMUT.

Kayuyku

Kayuyka.znu (3ﬂacmomepamu) HA3bIBAKOT IMPUPOJHBIC HMJINW CHUHTCTUYCCKUEC ITOJIMMCEPHI,
06J13.I[3.IOH_II/I€ BBICOKODJIACTUYHBIMH CBOMCTBAMH.

Kayuykun sABISIOTCS NPOAYKTaMH NOJMMEPU3ALMUA JIHEHOBBIX YIVIEBOJOPOJOB C
CONPSDKEHHBIMM  JIBOWHBIMM  CBSI3SIMA. BaXHEMIIMMHU CBOWCTBAaMHU KAayYyKOB  SIBJISIFOTCS
AIIACTUYHOCTh - CIIOCOOHOCTh W3MEHSTh (OpPMY TOH BO3JACHCTBHEM BHEIIHEW CHIIBI U
BOCCTAHABJIMBATh €€ MOCJIE CHATUS Harpy3KH, BOAO- U Fa30HENPOHULIAEMOCTb.

[To mpoucXOoXACHHUIO KaydyyKd KiIacCU(UUUPYIOTCS Ha HMPUPOJIHBIM M CHUHTETUYECKHE.
MoHoMepoM IpUPOTHOTO Kayuyyka sIBIsieTcs u3omnpeH (2-metundyraauen-1,3). Cunrernueckue
Kay4yKH IMOJIY4aloT 10 Peakiuy nojauMepusanuu u3 Oyraauena-1,3, usomnpena, XJaopnpeHa u ap.
WJIH 10 PeaKlUy COMOIMMEpPHU3allii, HaIpuMep, U3 OyTaJneHa u CTUpOJIa.

CXCMa HOHyLIeHI/Iﬂ H30IIPCHOBOI'O Kayqua:
nCH>=C-CH=CH; — [-CH2-C=CH-CH>-]x
| |

CHz3 CHs
U30IIPEH W30IIPEHOBBIN
Kay4yK

Cxema nosiy4eHust XJI0pIpeHOBOro KayuyKa:
NCH2=C-CH=CH; — [-CH2-C=CH-CH2-]x
| |

Cl Cl
XJIOPIIPEH XJIOPIIPEHOBBIN
Kay4yK

Jns ynydmenus (U3MKO-MEXaHWYECKHX CBOMCTB (YCTaHEHUS JUIKOCTH, MOBBIIICHUS
AIIACTUYHOCTH U MPOYHOCTH) Kay4yyK MOABEPraroT 8)IKAHU3AYUY — HarpeBaroT KayyyK C CEpou.
CymHOCTh ByJIKaHM3AIMK 3aKIIOYAETCS B «CLUIMBAHUU» JIMHEHHBIX MaKpOMOJIEKYJ KayudyKa IO
MECTYy pa3pbiBa JIBOMHBIX CBs3€M NUCYIb(OUIHBIMU MOCTHKaMH, B pe3yJbTaTe 4Yero Kaydyk
pUOOpPETaeT CeT4yaTylo CTPYKTYpy. BynkaHU3MpOBaHHBINH KaydyyK CTAHOBUTCS YHOPYTHM, €ro
IIPOYHOCTD 3HAYUTEIIBHO ITOBBIIIACTCS.

B 3aBucumoctH OT coaepkaHHsl cepbl B BYJIKAHU3UPOBAHHOM KaydyKe pa3iHydaroT
msirkue pe3unbl (5-10% cepsi), TBepabie pesunbl (6oxee 30% cepsr). [IpoayKT BylIKaHU3ANUN
Kayayka, coaepxamuii cBeimie 30% cepbl, Ha3bpIBaeTCs S00HUTOM. DOOHHT He 0O0Iamaer
AIIaCTUYHOCTBIO.
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BoJuaokna

Bonoknamu Ha3pIBaOT NOJHUMEPHI MPUPOJHOTO M CHHTETUYECKOIO IIPOUCXOXKICHUS,
nepepabarbiBaeMble B HHUTH. BoiokHa o0iafgaroT JIHMHEHHOW CTPYKTYpoil. XapaKTepHOMH
0COOEHHOCTBIO BOJIOKOH SIBJISI€TCS BBICOKAs YIOPSAJOYEHHOCTb CTPYKTYPBI.

Krnaccuduxarus BoJIOKOH 110 MPOUCXO0XKICHUIO IIPEJCTAaBIEHA HA CXEME:!

BonoKHa

! MpupogHbie | CUHTeTUYECKMue

HueotHoro

PactutenbHoro
APOMCXOMAEHUSA NPONCXOKACHMA MCKyCTBEHHbIE - CUHTEeTHMYECKMe -
(6enkm): (uennionosal: NPOAYKTbI NoIMMEPbI,
nepepaboTku CUHTE3MpYEeMble
Wwepcme, Wwenk X/10MOK, /1€H, NPUPOAHbIX 13 MOHOMEPOB:
neroKa il Lol e KQnpoH, NaecaH,
BUCKO3HOE AH
80/10KHO, /
auemamsoe
B80A0KHO

S5.CamocrosiTesqbHasi padoTa co CIPAaBOYHBIM MATEPHAJIOM
B yueOHBIX 3aBefeHMSIX, € HapsAy C XMMHUEW HM3y4daloTCsl CIeluaIbHbIC
npeaMeTsl,  oOydamomuecs — JOJDKHBI  yMETb ~ CBOOOJHO  IOJIb30BAThCA
CIIPaBOYHHUKAMU U CJIIOBAPSIMH TEPMUHOB.
Ocobennocmu cnpagoyHol IUmepamypbol.

. YTeHUE BHIOOPOUYHOE (110 33JJaHUIO UK UHTEPECY),
. KpPaTKOCTh,

. HayMuue andaBuTa,

. HAJIMYKE yKa3aTeleu,

. YUTaAETCs Bpazopoc,

Ipu ymenuu cnpagounoll MUMepamypvl HyHCHO 3HAMb.!

. KJIFOYEBOE CJIOBO (Opeit),

. Temy (OMOJIOTHUS UK 300J10THsl, )KUBOTHBIE),

. andaur,

Llonw3ytics:

. coziepkaHueM (OTJIABICHUEM ),

. yKazatensamu (anhaBUTHO-TIPEAMETHBINA, UMEHHOM, reorpaduuecKux

TEPMHHOB, XPOHOJIOTHUECKUIA),
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CripaBOYHUK TOMOKET pa3zo0paThCsi B TOM OOMINH (PaKTUUECKOTO MaTepraia
0 XMMUH, KOTOPbI HE TpeOyeTcsl 3alloMUHaTh, HO HEOOXOAMMO HCIOJIb30BaTh
OpU U3yYEHUU TMpeAMeTa M B JajbHEMIIEH MPaKTUYECKOW JeSITEIbHOCTH.
OOyuaromuMcs HEOOXOJMMO HAyYUTBhCS MOJIb30BATHCA CIIPABOYHUKOM: YMETh
HaxXOAWTh [0 OIJIABJICHUIO HY)XHBIM pas3zes, MOJIb30BaThCS MPEIMETHBIM
yKazaTreyeM.

CryneHTaM mnpejuiaraercsi OTpa0OTaTh HaBBIKM pabOThl €O CIPaBOYHBIM
MaTepUajIoM MO CIACAYIOUIIM TeMaM:
«Kpuockonuueckue u 30yIIHOCKOMNYECKIE KOHCTAHThI PACTBOPUTEINECH,
«KOHCTaHTBI JUCcCONMANU HEKOTOPBIX PACTBOPUTEIEH,
«KoHCTaHTBI HEYCTOMYNBOCTH HEKOTOPBIX KOMITJIEKCHBIX HOHOBY,
«[IpousBeneHne pacTBOPUMOCTH MAJIOPACTBOPUMBIX BEILIECTB B BOJIEY,
«CTaHIapTHBIE OKHCIUTEIbHO-BOCCTAHOBUTENbHBIEC TOTCHIIUAIIBIY,
«TepMoguHaMHUECKHE KOHCTAHThl HEKOTOPBIX BELLIECTBY,
«TennoTel cropaHusi OpraHuYeCKUX COEITMHEHUN B CTAHJAPTHBIX YCIOBUSIX.

UreHne XUMHYECKHX JKypHaJIOB M HAYYHO-TIOMYJISPHOH JHUTEpaTyphl

pa3BUBaeT Kpyrozop OOy4arouuxcs, HOPUBUBACT MM MHTEPEC K IMpPEIMETY.
[ToaTomMy crenyeT peKOMEHIOBAaTh OOydYarolIMMCsl OpOLIIOpbI, KHUTH, CTaThH,
KypHasibl 1o XuMuu («XuMusg M KU3HbY, «Hayka W KU3HB» M 1Ip.) U TIO
CBSI3aHHBIM C XMMHEN MpeIMeTaM €CTECTBEHHOHAYYHOTO LIUKJIA.

6. TpeOoBaHus 10 MOATOTOBKE M NMPE3EeHTAIMHU I0KJIAAA HA 3AHATUAX
XUMHHU

1. Jloxmag - 3TO COOOIICHHME II0 3aJaHHOM TEME, C IICIbI0 BHECTH 3HAHUS U3
JOTIOJTHUTETHHOM JUTEPaTypHI, CHUCTEMaTU3UPOBATh MaTepu,
MPOUITIOCTPUPOBATHh IPUMEPAMHU, Pa3BUBATh HABBIKA CAMOCTOSATEIBLHON paboThI €
HAaYYHOU JINTEPATYPOU, IIO3HABATEIIbHBIN HHTEPEC K HAYYHOMY ITO3HAHUIO.
2. Tema poknama JobKHA OBITH COTJIACOBaHHAa C TperojaBareiieM |
COOTBETCTBOBATh TEME 3aHATHUS.
3. Heob6xoammo co0r01aTh periiaMeHT, OTOBOPEHHBIN MPHU TOJTyYSHUH 3aJaHUS.
4. nmoctpaiuu A0HKHBI OBITh TOCTATOYHBIME, HO HE YPE3MEPHBIMHU.
5.PabGota cryneHTa Haj JOKIAJ0M Mpe3eHTAIMEH BKIIOYAET OTPAOOTKY HaBBIKOB
OpaToOpPCTBA U YMEHHS OPTraHU30BaTh U MPOBOJIUTH JUCITYT.
6.CtyeHT B Xoje paOOThl HaJ MpEe3CHTAIluel JOoKjIaja, oTpabaThiBaeT yMEHUE
OpPUEHTUPOBAThCA B MaTepuajie M OTBeYaTh HaA JOMOJIHUTEJIbHBIE BOMPOCHI
CIyIIaTENeH.
7. CTyeHT B X0Jie pa0OThl HaJl TOKJIAI0M, OTpadaThIBaCT YMEHUE CAMOCTOSTEIIHLHO
000011aTh MaTepuall 1 JejaaTh BHIBOJIBI B 3aKIIOUCHHH.
8.CtyneHT 00s13aH MOATOTOBUTH M BBICTYIIUTH C JOKJIAIOM B CTPOTO OTBEICHHOE
BpEMsI IPETo/IaBaTeIeM, U B CPOK.
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6.1. Hucmpykyusa 0okna0uukam u coO0OK1a04uKam
JIOKIIaqUMKu ¥ CONOKJIAJAUYUKU - OCHOBHbIE AeHCTByromue Jimna. OHU BO

MHOTOM  OMNpPENEHSAIOT COAEPKAHUE, CTHIIb, AKTUBHOCTHh JAHHOTO 3aHSTHSL.
CII0KHOCTh B TOM, YTO JOKJIQJAYUKUA U CONOKJIATUUKU JIOJDKHBI 3HATH M yMeETh
OYEHb MHOTOE:
-co00IIaTh HOBYIO HH(GOPMAIIHIO;
-UCIOJIb30BATh TEXHUUYECKHUE CPEJICTBA;
-3HaTh U XOPOILIO0 OPUEHTUPOBATLCA B TEME JOKIAa;
-yMeTbh TUCKYTHPOBATh M OBICTPO OTBEYATh HA BOIPOCHI;
-4ETKO BBIIIOJHATh YCTAHOBJICHHBIM pEriaMeHT: Jokimamunk — 10 wMuH.;
COJIOKJIQIUUK - 5 MUH.; TUCcKyccus - 10 muH;
-UMETh MPEJCTABICHUE O KOMIIO3UIIMOHHOM CTPYKTYpe JOKIaa.

HeoOxoaumMo TOMHUTB, YTO BBICTYIUICHHE COCTOMT W3 TpEX dYacTeu:
BCTYILJICHHE, OCHOBHASI YaCTh U 3aKIIOYECHHUE.

Berymiienue rmomoraer 0O€CHEUYUTh YCIEX BBICTYIUIGHHS 1O JIFOOOM
TeMaTuke. BeTyrienue JoJKHO COepKaTh:
- Ha3BaHUE MPEe3eHTalUU (JOKIa/1a)
- COO0IIEHHE OCHOBHOM HUJien
- COBPEMEHHYIO OLIEHKY MPEAMETA U3JI0KEHUS
- KpaTKOE MEePEUUCIICHUE PACCMATPUBAEMBIX BOIIPOCOB
- )KUBYIO UHTEPECHYIO (hOPMY U3JI0KECHUS
- AKIEHTUPOBAHUE OPUTHMHAIIBHOCTH MOIX0/1a

OcHoBHasl 4acTbh, B KOTOPOW BBICTYMAIOIINI JIOJKEH TIIIYOOKO PacKpBITh
CYTh 3aTPOHYTOM T€MbI, OOBIYHO CTPOUTCS MO MPUHIMITY OTUETA. 3a]ja4a OCHOBHOM
YacTU - MPEACTAaBUTh JIOCTAaTOYHO JAHHBIX JJIi TOTO, 4YTOOBI CiylIaTeld |
3aMHTEPECOBAIIUCh TEMOM U 3aXOTEJIM O3HAKOMUTHCS ¢ MaTepuanamu. l[Ipu stom
JIOTUYECKass CTPYKTypa TEOPETUYECKOro OJIOKa He JOJKHBI JaBaTbes 0e3
HATJISTHBIX TOCOOUI, ayTMOBU3YaJIbHBIX U BU3yaJIbHBIX MaTepUAJIOB.

3akJ/il0ueHue - 3TO SICHOE YeTKoe 0000IIeHNe U KPaTKUE BBIBOBI, KOTOPHIX
BCETJ1a XKIYyT CIylIaTEeu.

6.2. Kpumepuu ouenku npezeHmayuu 00K1a0ad Ha 3aHAMUIX XUMUU

- OYeHKa «OMJUYHOY» BBICTABIISACTCS, €CJIM OOYYAOIIMICS BIIaJICET TEOPCTHUCCKUM
MaTepUaIOM, OTCYTCTBYIOT OIIMOKH IPH H3JIOKCHUH TEOpHuH, (HOPMYJIHPYET
COOCTBEHHBIC,  CAMOCTOSATCIbHBIC,  OOOCHOBAHHBIC,  APTyYMCHTHPOBAHHBIC
CYXJCHHS, TIPEIOCTABISACT IIOJIHBIC M pPa3BEpHYTHIC OTBETHI Ha BOIPOCHI
MOBBIIIICHHOM CJIOKHOCTH

- OYeHKA «XOpouio» BBICTABIIACTCS, €CIIM OOYYaIOIIUKCS BIAICET TCOPETHUCCKUM
MaTEPUaIOM, OTCYTCTBYIOT OIIMOKH TIPH H3JIOKCHUH TEOpHH, (HOPMYIIHPYET
COOCTBEHHBIC,  CaMOCTOSTEIbHBIC,  OOOCHOBAaHHBIC,  apPTyMECHTHPOBAHHBIC
CYXJICHHS, JOITYCKAeT ONMTMOKH HITH HE OTBEYAET HA BOIPOCHI

- OYeHKa «)Y0061emeOpUmMenbHo» BBICTABISETCS, €CIM OOYYaloIIUNUCS BIIaJeeT
TEOPETUICCKIUM MaTepPHaJIOM Ha MHHHMAJILHO JOIYCTHMOM YPOBHE, OTCYTCTBYIOT
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OMMOKA TIPU OINKCAHUHA TEOPHUH, HUCTIBITHIBACT 3aTPyAHCHHS B (POPMYyIHpPOBKE
COOCTBEHHBIX 00OOCHOBAHHBIX M apTYMEHTHPOBAHHBIX CY)KIEHUH

- OYyeHKa «Hey0O08IemeopumesibHo» BBICTABISETCA, €CIM OOydYalolMics He
BJIQJICET TEOPETUYECKUM MAaTepHuajoM, JOMyCKas OIIMOKH TIO0 CYIIHOCTH
paccMmaTpuBaeMbIX (00CYkKIaeMbIX) BOIIPOCOB

6.3. Ilepeuenv 00Kk1a006 no yueoHou oucyuniune «Xumusn»
Ilpumenenue sasichetiuiux HemMemasiios U ux coeOUuHeHull

WNHepTHBIE WU 6J1aropo/IHbIE Ta3kl.
Poxxmarorue coim - raJiIoreHsbl.
3ammTa 030HOBOTO AKpaHa OT XUMUUYECKOTO 3arpsi3HEHUS.

Peakuus ropenus B ObITY.

CepHas KuCIIOTa - XJ1€0 XUMUYECKON TPOMBIIIEHHOCTH.
[Ipumenenue TBepIOTO U razoo0pazHoro okcuaa yriaeposaa (IV).

MuHepainbl ¥ TOpHBIE TOPOJIbI KAK OCHOBA JIUTOC(EPHI.

1

2

3

4

5. Hcropus miBeACKO# CIIUYKHU.
6

7

8

9. Oxpana okpy>karomiei cpesibl OT XUMHUYECKOTO 3arpsS3HEHUS.
10.KonuyecTBeHHBIE XapaKTEPUCTUKU 3arps3HEHUS OKPYKAIOIIEH Cpeibl.

11.KocMeTnyeckue reiu

Xumuueckue ceoticmea eadxcreuuux memannog. Obwue cnocodowvl noLyyeHus
memannos. Memannypeus. llpumenenue memainnos 8 Obimy u mexHuxe.

1.Posb METaNJIOB B UCTOPUU YEIIOBEYECKOM ITUBUITU3AIINH.
2.WcTopust pa3BUTHS YePHON METAILTYPTHUH.

3.UcTtopus pa3BuTHS IBETHON METAJUTYPrUU.

4.CoBpeMeHHOE METAILITypruuecKoe NpOr3BOICTBO.

5.Ponb MeTanioB U CIIJIaBOB B HAYYHO-TEXHUYECKOM IIPOrpecce.

6.Koppo3ust MeTamioB u criocoObI 3aIUTHl OT KOPPO3UH.

CmpykmypHbie hopmynvl opeanuyeckux ewjecms. I omonocus, uzomepus.
Xumuueckas cé:13b 8 OP2aHUYeCcKUxX coeOUHeHUsX
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1. KpaTKI/IC CBCACHUSA IO MCTOPHUH BO3HHUKHOBCHMSA W PA3BUTHA OpFaHH‘{CCKOﬁ
XUMUU.

2. XKuzsb u nesarensHocTh A.M. byTieposa.
3. Butanmsm u ero kpax.

4. Poib OTEUYECTBEHHBIX YUYCHBIX B CTAHOBJICHUU MW PA3BUTHHU MHpOBOﬁ
OpFaHH‘{eCKOﬁ XUMHUH.

5. COBpCMCHHBIG MpCaACTaBJICHUA O TCOPHUU XUMHUUYCCKOI'O CTPOCHUA.

6. UndopmanuonHoe odecriedenne 00ydeHust

Ilepeyennb yueOHbIX n3nanuii, UnTepHeT-pecypcoB, 10MOJIHUTEILHOM
JIUTEepaTyphbl:

OcHoBHas auTEparypa

1. Iabpuensn, O.C.. Xumus. 10 kmacc. ba3oBwlii ypoBeHb. IJIEKTpOHHAS
dbopma yueOnuka. : Yueonuk / O.C. I'abpuensan, U.I'. Octpoymon, C.A. CnagkoB
— Mockaa : Ilpocsemenne, 2023. — 128 ¢. — ISBN 978-5-09-107222-8. —
URL.: https://book.ru/book/951378

2. I'abpuensn, O.C.. Xumusa. 11 knacc. ba3oBblil ypoBeHb. DNEKTPOHHAS
dbopma yueOnuka. : Yueonuk / O.C. I'abpuensan, U.I'. Octpoymos, C.A. CnaakoB
— Mocksa : IlpocBemenune, 2023. — 128 ¢. — ISBN 978-5-09-103623-7. —
URL: https://book.ru/book/951379

3. Kypun, A.A.. Xumusa. 10-11 knaccel. ba3zoBblii ypoBEeHb. DJIEKTpOHHAs
dopma yuebnuka. : YueOnuk / A.A. Xypun — Mocksa : [Ipocemnienue, 2022. —
178 ¢. — ISBN 978-5-09-099535-1. — URL.: https://book.ru/book/951284

JlonmosiHUTE/IBLHAS JIUTEpaTypa

1. Xumusi. 3alauHuK : yueOHOe Mmocodue g cpeaHero npodeccuoHaabHOTO
obpazoBanus / }0. A. Jlebener [u np.] ; mox obmieit penakmueii I'. H. daneeBa. —
MockBa : UsmarenbctBo IOpaiit, 2023. — 236 c¢. — (IIpodeccronanbHoe
obpazoBanue). — ISBN 978-5-9916-7786-8. — Tekcr : 2JIeKTpOHHBIN //
OO0pazoBaTenbpHas miaTdopma Opaiit [caidT]. — URL:
https://urait.ru/bcode/513091

2. JaitiieB, O. C. Xumwus. JlabopaTopHbI NMpakTUKyM W COOpPHUK 3ajady :

yueObHoe mocobue misa cpeaHero mnpodeccuoHanbHoro oodpaszoBanus / O. C.
3aiineB. — MockBa : WzparensctBo HOpaiit, 2023. — 202 c¢. —
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(ITpodeccuonanbuoe obpazoBanue). — ISBN 978-5-9916-8746-1. — Tekcr :

anekTpoHHbI // OOpaszoBarenpHas 1atdopma FOpaiit [caiit]. — URL:
https://urait.ru/bcode/513541

3. Crace, H. ®. OO0mas u Heopranuveckas xumusi. CrpaBoOYHHK : y4eOHOE
nocobue 11 cpemnnero mpodeccruonanbaoro oopazosanus / H. @. Crace. — 4-¢
u3a. — Mocksa : U3aatensctBo HOpaiit, 2023. — 92 c¢. — (IIpodeccuonansuoe
obopazoBanne). — ISBN 978-5-534-09179-3. — Tekct : »JIEKTpPOHHBIN //
Oo6pa3zoBartenbHas matdopma Opaiit [caiiT]. — URL:
https://urait.ru/bcode/513072

4, [Ilep6akor, B. B. O6mas xumusi. COOpHUK 3a1a4 : yueOHOe rmocooue s

cpeaHero npodeccuonanpHoro oopaszosanus / B. B. Illepbdakos, H. H. bap6oTuna,
K. K. Bnacenko. — 2-¢ u3., mepepad. u gorn. — Mocksa : U3mparensctBo FOpaidr,
2023. — 139 c. — (Ilpodeccuonansnoe obOpazoBanme). — ISBN 978-5-534-
10553-7. — Tekcr : anexktponHbI // ObpazoBatenbHas wiatgopma KOpait [caiT].
— URL: https://urait.ru/bcode/516795

5. AudunorenoBa, . B. Xumwus. bazoBsiii ypoBeHb: 10—I11 kmaccel :
y4eOHUK JuIsi cpeaHero obmiero oOpaszoBanust / M. B. Andunorenosa, A. B.
babkos, B. A. IlonkoB. — 2-e u3a., ucnp. u jpomn. — Mockpa : M3gaTeascTBo

FOpaiit, 2023. — 290 ¢. — (Ob6meobpa3zoBatenbubiii 1uki). — ISBN 978-5-534-
16098-7. — Tekcr : anexktponHbI // ObpazoBarenbHas miatdopma KOpait [caiT].
— URL.: https://urait.ru/bcode/530422

6. Xumus : y4eOHUK il cpeqiHero npodeccuoHanbHoro oopasosanus / HO. A.
JleGenes, I'. H. ®anees, A. M. I'ony6es, B. H. IllaroBain ; moa oOrieit penakiyei
I'. H. ®aneeBa. — 2-e usn., nepepad. u gon. — Mocksa : U3gaTensctBo FOpaiir,
2023. — 431 c. — (IlpodeccuonansHoe obOpazoBanue). — ISBN 978-5-9916-
7723-3. — Texkcrt : anexkTpoHHbI / OOpa3oBarenbHas margopma FOpaiit [caiit].
— URL.: https://urait.ru/bcode/513073

7. AHdunorenoa, . B. Xumus : y4yeOHUK M TPAKTUKYM ISl CPEIHETO
npodeccuoHanbHoro oopazosanus / . B. Audunorenora, A. B. babkos, B. A.
[TonkoB. — 2-¢ u3a., ucnp. u gon. — Mocksa : U3narensctBo FOpaiit, 2023. —
291 ¢. — (IIpodeccuonansuoe obpazoBanue). — ISBN 978-5-534-11719-6. —
Tekcr : anexkTponHsbIit / O6pa3oBarenbHas miatpopma FOpait [caiit]. — URL:
https://urait.ru/bcode/513807

8. MeTtoanuecknue peKOMEHIAIMH 110 BBITOJIHCHHIO CAMOCTOSITCIIbHON PabOThI
M0 JUCIHUIUNIMHE «XUMHUSD» [  CTyaeHToB  cneunansbHoctn  09.02.07
HNudopmanmonHsie cucteMsl U mporpaMmmupoBanue, 2023r.

HNuTepHer — pecypcesl
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1. Ouuuknonenus “Kpyrocser”: xumusi. Hayuno-nonynspHsie myOaukanuu
http://www.krugosvet.ru/cMenu/23_00.htm

2.  Tlomymspuast OHOIHMOTEKA XHUMHUYCCKHUX D3JICMEHTOB VICTOpPHS OTKpBITHA,
dbusnyeckre cBoicTBa AeMeHToB http://www.n-t.0rg/ri/ps

3. Hu nus 6e3 xumun: KaJleHJapb-CIIPaBOYHUK IO XMMHYECKON 0€30MacHOCTH

B CIIPaBOYHHUKE CO6paHI>I KpaTKuC CIIpaBKHu O CO6LITI/I$IX, CBA3AaHHBIX C
XAMHUYECKOUN 0€30MacCHOCTHIO. CnpaBku pacipeIeIeHbI o aTaM.
http://www.seu.ru/cci/lib/books/calendar/

4.  A3sOyka Be6-moucka /s XUMUKOB. [lyTeBoauTENs MO MOUCKY XUMHUYECKON
uH(pOpMaIMU B MHTEPHETE JIJIs HAaUMHarommX. http://www.chemistry.bsu.by/abc/

5. OOyuJaromiass JHIUKIONEANUS: XUMHS. TeOopeTHYECKHEe OCHOBBI OOIIEH,
HEOPTaHUYECKON U OPTaHUYECKON XUMUU, TECTHI, CIPABOYHBIC MaTEPHUAIIBI.

http://www.informika.ru/text/database/chemy/START.html

6. becruiatHbIii  Kypc XUMHHM. OJIEKTPOHHBIM y4eOHMK 1O oOmed u
HEOPTaHUYECKON XUMHUU: TEOPETUYECKUE OCHOBBI, OOJBIIOE KOJIUYECTBO 3a7a4 C
pPELICHUSIMU, CIIPABOYHBIC MaTEpHUasbl, JOMAIIHUE 3aJaHUs, PEKOMEHIALHUHU K
sK3aMeHaM. http://www.anriintern.com/chemistry/intro.shtmi

7. CropaBOYHHK 1O XUMHHM Ui IIKOJBHUKOB M CTyIAeHTOB. [losie3Has
uHpOpMaIiS 10 XMMHHU: Y4eOHO-CIIPaBOYHBIM MaTepuall, TOJKOBBHIH CIO0Baph,
pellicHre 3a1a4, TECThI, MIOBCCAHEBHAS XMMHMS, aHUMAIMH, XUMHUYCCKUE (DOKYCHI,
aHEeKI0ThI U MHOTOE Jpyroe. http://www.schoolchemistry.by.ru/

8. Anxumuk: cadt mo xumuu. CailT, modeauTeslb KOHKypca 00pa3oBaTelIbHbIX
pecypcoB B Pynete, nmpoBeaennoro ®ongom Copoca: 0 XUMUYECKUX BEIIECTBAX U
SBIICHUSIX MHTEPECHO, COJEP)KATEIbHO, JOCTYITHO, MOJIE3HO AJI MIUPOKOTO Kpyra
yuTaTteae, OT  caMblX  M@JIEHbKMX JO  CTYACHTOB U  Yy4YHUTENEH.
http://alhimik.ru/index.htm

Q. Opranuueckass XUMHUS: ODJIEKTPOHHBIM y4eOHHMK. YyeOHOoe mnocobue 1o
opranudeckoil xumuu. COIEPKUT PUCYHKH, EMOHCTPAIMH, OO0YYarOIIUe WUTPHI,
pUMEPHI peleHus 3aaa4. http://www.chemistry.ssu.samara.ru/index.html

10. OrtkpeiTas xumus. YueOHOe mocoOue Mo XWMHH, cofaepikaiiee 0a30BbIA U
JOTIOTHUTENBHBIA MaTepuas, WUIIOCTPAIMKA, CIPaBOYHbIE TaOMUIBI, pa30op
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pemeHHﬁ TUITOBBIX 3ajaay, 3aaHuA JJIsL CaMOCTOSITEIILHOM paGOTH.
http://www.college.ru/chemistry/course/design/index.htm

11. Xwumwnueckas Hayka u oOpazoBanue B Poccum. Poccuiickue HaydHble U
oOpa3oBarenbHble MyOIUKalMKU. DIEKTPOHHbIE Katanoru oubiamorek MI'Y, PAH,
["ocynapcTBeHHOM MyOJIMYHONM HAyYHO-TEXHUUECKON OuOanoTeku. MynbTuMeua-
nyosukanui. Matepuainsl s ITKOJILHUKOB. http://www.chem.msu.su/rus/
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