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YBAXKAEMBINA CTYJIEHT!

VY4yeOHOo-MeTOAMYECKNIT KOMILIEKC MO AUCLUMINIMHE XUMUS co3aaH Bam B momoin
Uil paOOThl Ha 3aHATHUSX, IMPU BHIMIOJIHEHUU JOMAIITHEro 3aJaHus, CaMOCTOSTEIbHOU
paboThl ¥ MOATOTOBKU K Pa3WYHBIM BUJAM KOHTPOJIS MO JUCHMIUIMHE, a TaK K€ MpHU
CaMOCTOSITEJIbHOM M3YyUYE€HHUH JUCIUIIINHBI.

YMK no puctumimHe XuMHUS BKIIOYACT TEOPETUYECKHM OJIOK, TepedeHb
NPAKTUYECKUX 3aHATHM, BOIMPOCHl JUIsI CAMOKOHTPOJIS, IMEpeYeHb TOUYEK PYOEKHOIr0o
KOHTPOJISI, @ TAKYKE BOIPOCHI U 33JJaHUSI 10 IPOMEKYTOUHOM aTTECTALUU.

[Ipuctynas K HM3y4eHUIO HOBOM y4eOHON IUCHUIUIMHBI XuMuUsA, Bbl T0IKHBI
BHUMATEJIBHO HW3Yy4YUTh CIUCOK PEKOMEHIOBAHHOM OCHOBHOM U BCIIOMOraTelIbHOM
autepaTypbl. I3 Bcero MaccuBa peKOMEHJIOBAHHOM JIMTEPATYPHI CIEAYyeT ONMUpaThCsi Ha
JUTEPATYPY, YKA3aHHYIO0 KAK OCHOBHYIO.

ITo xaxxnout Teme B YMK nepeuncieHbl OCHOBHBIE MOHATUS U TEPMUHBI, BOIIPOCHI,
HEOOXOaMMBbIe I M3y4deHus (TJIaH W3YUYEHUS TEeMbl), a TAKKe KpaTkas WHQpOpMaIus 1o
KaKJIOMY BOIIPOCY M3 MOJICKAIKNX H3ydeHuto. Hanmuuue Te3ucHoi nHpopmManuu no reme
MO3BOJUT BaMm BCIOMHUTH KJIFOUEBBIE MOMEHTBHI, PACCMOTPEHHBIE MPENOIABATEIEM Ha
3aHSITHUU.

OCHOBHBIE TIOHATHS, HUCIOJb3YEMbIE NPU H3YYEHUHU COJEPKAHUSA AUCUUILIMHBI
XUMHusl, TPUBENICHBI B IJIOCCAPUU.

[Tocne u3yueHus TeopeTHUecKoro 0J10Ka MPUBEJEH MEepeUeHb MPAKTUYECKUX padoT,
BBITIOJTHEHNE KOTOPBIX 00s3aTeIbHO. Hamnure moaoKuTensHOM OIEHKH M0 MPAKTUIECKUM
paboraMm HEOOXOAMMO MJisi TONYyYEeHMs] 3adera MO AUCIHUIUIMHE, T09TOMY B CiIy4ae
OTCYTCTBUSI Ha YPOKE II0 YBAKHUTEIbHOW WJIM HEYBAKUTEIBHOW IpuunHe Bawm
noTpelyeTcst HAMTH BpeMsl M BBIIOJIHUTH MPOMYIIEHHYIO padoTy.

Copepxxanne pyOeKHOTO KOHTPOJISI (TOUeK pyOeKHOro KOHTpPOJIsl) pazpaboTaHO Ha
OCHOBE BOITPOCOB CAMOKOHTPOJISA, IPUBEICHHBIX MO KAXKJI0U TEME.

[To wrToram wW3ydeHHs AUCIUIUIMHBI XHUMHS TPOBOIUTCS IUDepeHITMPOBAHHBIN
3a4er.

B 3aueTHyr0o  KHWXKKY  BbICTaBisierca  AuddepeHuupoBaHHas/OMHapHas
(3aueT/He3a4eT) OLICHKA. 3a4eT BBICTABIISETCS HAa OCHOBAHMH OIICHOK 3a MPAKTUYECKHE
pabOThI U TOYKU PYOEHKHOTO KOHTPOJIS.

B pesynbrate ocBoenus aucuuruinHbl/MJIK Bol 107KHBI yMETh:

v HCIIOJIL30BAThL NPHOOPETEéHHbIE 3HAHMS W YMEHHS B INPaKTHYECKOM
JesITeJIbHOCTH M NMOBCEIAHEBHOM KU3HHU 1JIs1:
- TOHUMAaHUS TIOOAIBHBIX MPOOJIEM, CTOSIIMX IEpes YeIOBEYSCTBOM: IKOJOTHUCCKHUX,
SHEPTreTUYECKHUX U ChIPHEBBIX;
- OOBSICHEHUSI XUMHUYECKUX SIBJICHUH, MPOUCXOMSIIIMX B NpUpoJe, ObITYy U Ha
IIPOU3BO/ICTBE;
- KOJIOTUYECKH MPABUIHLHOTO MOBEICHUS B OKPYXKAIOIIIEH cpeie;
- OIICHKM BIIMSIHUSL XMUMHUYECKOTO 3arps3HEHUs] OKPYXKAIoleW cpeibl Ha OpraHu3M
YyeJIoBeKa U IPYyTHUe )KUBbIE OPTraHU3MBbI;
- Oe3omacHoi padOThI ¢ BEMIECTBAMHU B JJAOOpaTOpUU, OBITY U Ha POU3BOJICTBE;



- ONpEAENEHUs] BO3MOXKHOCTH IPOTECKAHHUS XUMHYECKUX IPEBPALICHUN B PA3JIUYHBIX
YCJIOBHUSIX U OLIEHKU UX IMOCIIEICTBUN;

- pacro3HaBaHUs U UACHTU(PUKAIINY BaXXHEUIIINX BEIIECTB U MAaTEPUAJIOB;

- OLECHKHA KAa4yeCTBa MHUTHEBOM BOJBI U OTHAECJIBHBIX MHUILEBBIX MPOJTYKTOB; KPUTHYECKOMN
OIICHKH JIOCTOBEPHOCTH XHMMHUYECKOW UH(OpMaIMKM, TMOCTyNAMIEH W3 Ppa3IudHbIX
VCTOYHHKOB;

v Ha3bIBATh: W3y4YEHHBIE BEINECTBA [0 «TPUBUAIBHOW» WM MEXIyHAPOJHOM
HOMEHKJIATypam;

v/ onpeneasiTh: BAICHTHOCTh U CTEIEHb OKHMCIEHHS XMMHUYECKHX DJIEMEHTOB, THII
XMMHUYECKOU CBA3U B COCIUHEHMSX, 3apsA] MOHA, IPOCTPAHCTBEHHOE CTPOCHUE MOJIEKYJL,
TUN KPUCTAJUIMYECKON PEMIETKHU, XapaKTep Cpelbl B BOAHBIX PACTBOPAX, OKUCIUTENb U
BOCCTAHOBHUTENb, HAIIPABJICHUE CMEIICHUS PABHOBECHUS IOJ BIMSHHUEM PA3JIAYHBIX
(GbakTOpOB, H30MEPHI U TOMOJIOTH, MNPUHAIJICKHOCTh BEHIECTB K pPa3HbIM Kllaccam
HEOPraHUYECKUX COCAUHEHUN, XapAKTEP B3aNMHOTO BIIMSHUA ATOMOB B MOJIEKYJIaX, THUIIbI
peaKkuui B HEOPraHNYECKOW U OPTaHUYECKON XUMHH;

v XapakTepu3oBaTh: S-, p-, d- 3JEMEHTHI 0 WX MOJOXeHHI0 B Ilepuoauueckoi
cucteMe xumudeckmx sneMmeHtoB .M. MennaeneeBa, oOmme XHMHYSCKHE CBOMCTBA
METAJUVIOB, HEMETAJJIOB, OCHOBHBIX KJIACCOB HEOPraHMYECKUX U OPraHUYECKUX
COCIMHEHUM, CTPOCHHE M CBOMCTBA OpPraHUYECKUX COEIMHEHUN (YTJIEBOJOPOOB,
CIOUPTOB, (PEHOJOB, aJbJIETUAOB, KapOOHOBBIX KHCIOT, aMUHOB, AaMHUHOKHUCJIOT H
YIJIEBOJOB);

v 00BSICHSTH 3aBUCHMOCTH CBOWCTB XHMHYECKOIO 3JEMEHTA M OOpPa30BaHHBIX UM
BEIIECTB OT MoJiokeHuss B Ilepumommueckon cucreme xumudeckux asnemeHroB JI.U.
MenzeneeBa, 3aBUCUMOCTb CBOWCTB HEOPTaHUYECKUX BEIIECTB OT UX COCTaBa U CTPOCHUS,
MPUPOAY XUMHUYECKUX CBSI3€M, 3aBUCUMOCTb CKOPOCTH XUMHUUYECKOW pEaKUUU OT
pasTUYIHBIX (PAaKTOPOB, PEAKIIMOHHON CITOCOOHOCTH COSUHEHUN OT CTPOCHUS X MOJICKYJT;

v BBINOJHATH XHMHYECKHI JKCHEPHUMEHT 110 PpACIIO3HABAHUIO BaKHEHIIMX
HEOPraHMYECKUX W OpPraHMYEeCKUX BEUIECTB, IIOJYYEHHID KOHKPETHBIX BEILIECTB,
OTHOCSIIINXCS K U3YUYEHHBIM KJIACCaM COEIMHEHMIA;

v POBOAMTH PACUYETHI 10 XUMHYECKUM (OPMYJIaM U YPaBHEHHSIM PEAKIIHIA;

v OCYHIECTBJISITh  CAMOCTOSATENILHBIA  [OMCK ~ XMMHYECKOM  HMH(OpManmMu ¢
UCIIOIb30BAHUEM PA3JIMYHBIX HMCTOYHHKOB (CIPABOYHBIX, HAay4YHbIX W HAy4yHO —
NOMYJISIPHBIX ~ W3JIaHWW, KOMIIBIOTEpHbIX 0a3  JaHHbIX, pecypcoB HHTepHeTa),
UCIIOJIb30BaTh KOMIIBIOTEPHBIE TEXHOJOTUM i OOpabOTKM M Tepeladyd XUMHYECKOU
uHbOopMaIK 1 €€ peJICTaBICHUS B Pa3INIHBIX (hopMax.

B pesynbrare ocBoenus aucuuruinHbl/MJIK Bol 10KHBI 3HATD:

v PoJib XHMHH B €CTE€CTBO3HAHHM, €€ CBS3b C APYTUMH €CTECTBEHHBIMHM HAyKaMH,
3Ha4YCHUE B )KU3HU COBPEMEHHOTO OOIIECTBA;

v/ BakHeilllllHe XHMHYECKHE NMOHSTHS: BENIECTBO, XMMHYECKHIA DIIEMEHT, aTOM,
MOJIEKyJla, Macca aTOMOB M MOJIEKYJ, MOH, paauKall, ajuIOTpONusi, aTOMHbIE S-, p-, d-
opOUTaid, XHUMHYECKasi CBS3b, OJIEKTPOOTPUIATEILHOCTh, BAJICHTHOCTh, CTEIECHB
OKHUCIICHUSI, TUOpUAM3aIus opOuTaneld, MPOCTPAHCTBEHHOE CTPOCHUE MOJICKYJ, MOJb,
MOJISIDHBIM ~ 00BbEM  Ta3000pa3HBIX  BEIIECTB,  BEIIECTBA  MOJICKYJISIPHOTO U
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HEMOJICKYJISIPHOTO CTPOEHHMS, UCTUHHBIE PACTBOPBI, JJIEKTPOIUTHYECKAS] TUCCOLMALINS,
KUCJIOTHO — OCHOBHBIE pEaKIMM B BOJHBIX pPAacTBOpax, THUAPOIU3, OKHUCIEHUE U
BOCCTAHOBJICHHE, DJIGKTPOJIU3, YIJEPOJHBIA  CKeJeT, (yHKIMOHAJIbHAs TpyIIa,
TOMOJIOTHSI, CTPYKTYPHAsI U30MEPHUS,

v/ OCHOBHBIE 3aKOHbI XHMHMHM: 3aKOH COXPaHEHHMsS MAacChl BEIIECTBA, 3aKOH
MIOCTOSIHCTBA cocTaBa BeulecTBa, l[lepumommueckuit 3axkon J[.M. MenneneeBa, 3akoH
ABorazapo;

v/ OCHOBHBIE TEOPHH XHMHH: CTPOCHHS aroMa, XUMHMYECKOH  CBS3H,
AJIEKTPOJUTHYECKON TUCCOIMAIIMU KUCIIOT, COJIE U OCHOBAHUM, CTPOCHHUS OPraHUYECKUX
Y HEOPTaHUYECKUX COCIMHCHUN;

v/ KIaCCH(PUKANMIO ¥ HOMEHKJIATYPY HEOPraHUYECKHX U  OpPraHUYECKHX
COCJIMHCHMI;

v/ NpHPOIHBbIE HCTOYHUKH YIIIEBOJIOPOJIOB U CIIOCOOBI MX HEPEPAOOTKH;

v/ BellecTBA M MHHEPAJbI, IIHPOKO MCIOJb3yeMble B NMPAKTHKE: OCHOBHBIE
METAJUTBI U CTUIaBbl, MUHEPAIbHBIE YI0OpPEHUS, MUHEPATbHBIC U OPTAHMYECKUE KUCIIOTHI,
mENoYr, aMMHaK, YIJIeBOAOPOAbl, (PEHOJI, aHWJIMH, METAHOJ, 3TAHOJI, STUJICHTJIMKOJb,
TIMIEPUH, (opManbIeruy, aueTalbJeru/l, aleToH, TJII0KO03a, caxaposa, Kpaxmall,
AMUHOKUCJIOTHI, O€JIKH, UCKYCCTBEHHBIE BOJIOKHA, KayuyKH, TUIACTMACCHI, KUPBI, MbLJIa U
MOIOIIIME CPEICTBA.

B pesynabraTte ocBoenus aucuumumasl/M/IK y Bac nmomkssl (opmupoBarbes
CIIEAYIOLIUE PE3YJIbTATHI:

JAUYHOCHHBIX:

- YyBCTBO TOPJOCTH M YBaXXEHUS K HCTOPUM U JOCTUKEHUAM OTEHYECTBEHHOM
XUMHMUYECKOM HAyKd; XHMHUYECKM TpaMOTHOE TIOBEJIEHUE B MNPOQPEeCCHOHAIBHON
JESITEeIbHOCTU U B OBITY MpH OOpaliEeHUH C XUMUYECKUMHU BELIECTBAMM, MaTepHalaMu U
IIpOLECCaMU;

- TOTOBHOCTb K HPOJODKEHHIO OOpa30BaHMsS M TMOBBIILIEHUS KBaJIW(UKALMKU B
N30paHHON NpPOQECCHOHATBHON JESATEIBHOCTM U OOBEKTMBHOE OCO3HAHHUE POJIH
XUMHUYECKUX KOMIIETEHLIUN B ATOM;

- YMEHUE UCHOJIb30BaTh JOCTHUKEHUS COBPEMEHHOW XUMHUYECKONM HAayKu H
XUMHUYECKUX TEXHOJIOTMM JUIsl OBBIIIEHUS] COOCTBEHHOTO MHTEJUIEKTYaJIbHOTO PAa3BUTHS
BbIOpaHHOM Ipo(ecCHOHATBHOMN 1eITeIbHOCTH;

MemanpeomemHbix:

- WCIIOJIb30BAaHHME PA3IMYHBIX BHUJOB TO3HABATEIHHOW JEATEIBHOCTH M OCHOBHBIX
WHTCIICKTYJIbHBIX onepanuii (MOCTAHOBKH 3a7a49, (OpMyIHMpOBaHUS THUIIO-TE3, aHAIH3a
U CHHTE3a, CpaBHEHUS, OOOOINEHHUSA, CHCTEMATH3alliH, BBISBICHHS HPHYUHHO-
CJICICTBEHHBIX CBsI3€H, MOWCKA aHAJIOTOB, (OPMYIUPOBAHUS BBIBOJOB) JIS DPEIICHUS
NIOCTABJICHHOW 3a/1auyd, TPUMCHEHHWE OCHOBHBIX METOJOB II03HAHUS (HAOJIIOICHUS,
HAYYHOT'O 3KCIIEPUMEHTA) JUISl M3yYCHHUS Pa3IMYHbIX CTOPOH XHU-MHYECKHX OOBEKTOB U
IPOIIECCOB, ¢ KOTOPBIMHU BO3HUKAET HEOOXOIMMOCTh CTAJI-KUBATHCS B MPOQPECCHOHATBHON
chepe;

- WCIIOJIb30BAHKE PA3IUYHBIX HCTOYHHUKOB ]IS TIOJMYyYEHUS] XHMHUSCKON MHpOopMa-
UM, YMCHHE OIICHUTHh €€ JOCTOBEPHOCTh IS JOCTHXKCHHS XOPOIIUX PE3yJIbTaTOB
npodeccruoHansHO cdepe;



npeomemmuuplx:

- c(hopMUPOBAHHOCTH TMPEACTABICHUI O MECT€ XMMHUU B COBPEMEHHON HAay4yHOM
KapTUHE MHpa; NOHUMAaHUE POJIUM XUMHM B (OPMHUPOBAHUM Kpyrozopa U (yHK-
LMOHAJbHOM IPAMOTHOCTH YEJIOBEKA ISl PEIICHUS TPAKTHUECKUX 3a/1a4;

- BJIaJICHHE OCHOBONOJIATAIOIIMMU XUMUYECKUMU MMOHITUSMHU, TEOPUSIMU, 3aKOHAMU
U 3aKOHOMEpPHOCTSIMHM; YBEPEHHOE IIOJb30BAaHUE XHWMHYECKOM TEPMHUHOJOTHEN U
CUMBOJIMKOM;

- BJIaJICHHE OCHOBHBIMU METOJaMU HAy4YHOTO MO3HAHUS, UCIIOJIb3YEMBIMUA B XUMUHU:
HAOJIIOICHUEM, OMHCAaHUEM, HW3MEPEHHEM, OJKCIIEPUMEHTOM; YMEHHe o0pabaThiBaTh,
OOBSICHSITh pE3yJIbTaThl MPOBEJACHHBIX OMNBITOB U JIeJaTh BBIBOAbI, T'OTOBHOCTH U
CIIOCOOHOCTh MPUMEHATH METO/IbI MO3HAHUS MPU PEIICHUU MPAKTUYECKUX 3a/a4;

- cOpMHUPOBAHHOCTh YMEHHS JaBaTh KOJWYECTBEHHBIC OIICHKH W TPOU3BOJIHTH
pacyeTsl 0 XUMHUUYECKUM (OpMysiaM U YpaBHEHUSM;

- BIIQJICHUE MPaBUJIAMU TEXHUKU OE€30MaCHOCTU MPH HCIOIb30BAHUNA XMMHYECKUX
BEILIECTB;

- c(hOpMUPOBAHHOCTh COOCTBEHHOW IMO3UIIMU [0 OTHOIICHUIO K XHUMHUYECKOU
uH(opMalum, noy4yaeMoi U3 pa3HbIX HCTOYHUKOB.

Buumanme! Ecou B xome wmsyuenus aucuuummasl/MJIK y Bac Bo3nukaroT
TPYIHOCTH, TO BBl Bcerga MOXKeTe K NPEnoJaBaTeNl0 INPUWTH Ha JOIOJHUTEIbHBIC
3aHATHUSA, KOTOPbIE MPOBOJSATCS COrylacHO rpaduky. Bpems mpoBeaeHus: TOMOIHUTEIbHBIX
3aHATHI BBl cMOXKeTe y3HaTh y HpernojaBatreis, a TakKe MO3HAKOMUBLIUCH C rpauKoM
UX MPOBEJICHUS, pa3MEIIECHHOM Ha JBepy KaOMHETa MPernojaBaTes.

B ciywae, ecnu Bel nponyctrnn 3aHATHs, Bl Takke Bcerga MOXKETe IPUUTH Ha
KOHCYJIbTALIMIO K IPETOJABATENO B YAChI JOMOJHUTEIbHBIX 3aHITHH.



OBPA3OBATEJBHBIA MAPHIPYT IO JUCIHUILIUHE/MJIK

Tabnuua 1
@opMbI OTYETHOCTH, 00sI3aTe/IbHbBIE 1JIsSl CAAYU KoauuecTBo
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Touku pyOeKHOTO KOHTPOJIS 16
[TpomexyTouHast aTTecTalus b depeHInpoBaHHBIHN
3a4der

Kenaem Bam ynaum!




COJEPXKXAHME JUCIHHUITJIMHBI

BBeneHne B XUMHUIO. HaquLIe METOAbI IIO3HAHUA BCIIIECCTB

OcHOBHbBIE MOHATHS M TEPMHHBI MO TeMe: SMIMUPUYECKUE METOJAbl MO3HAHUSA -
HAOJIIO/ICHHE, IKCIIEPUMEHT, MCCIEIOBAaHUE, MPOBEPOUYHBIC IKCIIEPUMEHTHI (MPSIMbIE U
KOCBEHHBIE); TEOPETUUECKHE METOAbI MMO3HAHUS — uaeanu3anus, GopMain3aius; aHaaus;
CUHTE3; MOJIEIMPOBaHUE (MBICIIEHHOE, (U3HUECKOE, CHMBOJINYECKOE, YUCICHHOE).

Il1aH u3y4yeHus TemMbl:

1. MeToabl SMIIMPUYECKOTO YPOBHS MTO3HAHUSI.
2. MeToabl TEOPETUYECKOTO YPOBHS MO3HAHUS.
3. Metoabl, IpUMEHSIEMbIE HA IMITUPUUECKOM U TEOPETUUECKOM YPOBHSX MO3HAHHS.

Kparkoe u3noxenue TeopeTH4eCKUX BONPOCOB.

MeToa - COBOKYITHOCTH NIPUEMOB M ONlePALUil NPAKTUYECKOI0 U
TEOPETUYECKOI0 OCBOCHHS ACHCTBUTEILHOCTH.

Pasnuyator 2 ypoBHS HAy4HOTO O3HAHMS: DMIIMPUYECKUN U TEOPETUUECKH.

MeToabl 3MIHUPUYECKOr0 YPOBHS NO3HAHUSA

JMIUPUYECKUI YPOBEHb - XapaKTEPU3YETCS MCCIEAOBAaHUEM PpEATBHO
CyLIEeCTBYIOIUX 00OBbeKTOB. Ha »TOM ypoBHE MPOUCXOAUT MPOLECC HAKOIIICHUS
uHpopmalu 00 HSTUX OOBEKTaX C IMOMOIIBIO CJEAYIOIIUX METOAOB: HaONIOACHUE,
U3MEPEHUE, TOCTAHOBKA IKCIIEPUMEHTOB.

HalOawonenue — 5TO MEpBOHAYAIBHBIM METOJ SMIUPUYECKOrO0 TMO3HAHMS,
MO3BOJISIIONTUHN TIOYYHUTh MIEPBUUHYIO HH(DOpMAIHio 00 00BEKTE U3YUECHUSI.

HabGmronenue sBisieTcs mefeHanpaBieHHbIM, TUIAHOMEPHBIM, aKTUBHBIM METOIOM
HAay4YHOT'O TIO3HAHMS: OHO BEIETCS Ul PELICHMS 3apaHee NMOCTABICHHBIX 3a1a4, CTPOTo IO
COCTaBJICHHOMY HCCIIEIOBATEIEM IUIaHY, COIVIACOBAHHOMY C IOCTAaBJIECHHBIMH 3aJa4yaMu U
COIIPOBO’KJIAETCSI AKTUBHBIMU JEHCTBUSAMHU UCCIIEIOBATEIIA.

HabGntogenuss MOryT ObITh HENOCPEACTBEHHBIMH, BOCIPMHHUMAEMbIMU OpraHaMu
YyBCTB YEJIOBEKA, W OIOCPEAOBAHHBIMHM, KOTOpPBIE MPOBOJATCS C HCIOJIb30BAHUEM
TEXHUYECKUX CPEJCTB HAOIIOACHUS: MUKPOCKOIIOB, TEJIIECKOIOB U .

JKCIePUMEHT - OTIMYaeTcss OT MeToJa HaOMIoACHUS TEeM, 4YTO B XOJe
AKCIIEPUMEHTA MCCIIEIOBATEIh MOXET HM3MEHATHh yclioBUs ( JaBlieHUE, TeMIleparypy,
HampsDKeHUE ©  T.J. ), YCTpaHATh N00OYHBbIE (AKTOPBI, 3aTPYIHSIOIIUE MPOIECC
UCCJIENOBAHMS. OKCIIEPUMEHT MOXET IIOBTOPSTHCS HECKOJIBKO pa3 il IOJIyYEHHS
HaunboJiee JOCTOBEPHBIX PE3YJIbTATOB.

VYcii0BUSL HAyYHOTO SKCIIEPUMEHTA: IIeJIEHANPaBIE€HHOCTb, HaJuune 0a3bl B BUJE
VUCXOIHBIX TEOPETHUYECKUX IOJIOKEHUW, HAJIW4yMe IUlaHAa MPOBEICHUM DSKCIIEPUMEHTA,
HaJIM4YME€ TEXHUYECKUX CpPEJCTB, HAIWYUE CIECHHAIMCTOB HEOOXOJUMOIO YPOBHS
KBaTH(DUKATIHH.

B 3aBucMMOCTM OT XapakTepa IIOCTAaBJICHHBIX 3aJad, pEIIaeMbIX B XOAC
AKCHEPUMEHTA, MTOCIEAHUE TOAPA3AEISAIOTCS Ha UCCIEA0BATEIBCKUE U TPOBEPOYHBIE.
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HccaenoBaTesibcKHe HanpapiieHbl HA O0OHAPYKEHUE HOBBIX, HEU3BECTHBIX HAYKE
CBOMCTB M3yuaeMoro o0bekTa. Pe3yapTaToM Takoro 3KCIMEPUMEHTAa MOTYT ObITh BBIBOJBI,
U3MEHSIOLIUE TPEICTABIEHUs 00 3TOM OOBEKTE.

IIpoBepoyHbIe PKCIIEPUMEHTHI CIYXKAT JJIsI TPOBEPKU WM TMOATBEPKIACHUS TEX
WJTU UHBIX TEOPETUUYECKUX MOJIOKEHUH.

HN3mepenne — 3TO IpoLIECC ONMPEACIICHUS KOJWYECTBEHHBIX 3HAYECHHI CBOMCTB
U3y4aeMoro 00beKTa ¢ MOMOIIBIO CTIEIIHAIBHBIX TEXHUYECKUX YCTPOIMCTB.

IIpsimble HM3MepeHMsi — OTO TaKUE U3MEPEHUS, IPU KOTOPHIX 3HAYCHHE
U3MEpsAEeMON BETUYMHBI BHIIAETCS HEMOCPEICTBEHHO U3MEPUTEIBHBIM MPUOOPOM.

[Ipy KOCBEHHOM HM3MeEpeHMH HCKOMOE 3HAUYEHHE BEJIUYMHBI OMNPEACISIOT IO
U3BECTHONW MaTEMaTUYECKON 3aBUCUMOCTH (TI0 ¢opMyIie), UCTIONB3YS JJIsl STOTO JIaHHEIE,
MOJIyYEHHBIE TIPU MPSAMBIX U3MEPECHUSIX.

MeToabl TEOpPEeTHYECKOT0 YPOBHSA MO3HAHUS

Nneanuzanmsi — mnpencTaBisieT cOOOM MBICIEHHOE BHECEHUE OIPEIEICHHBIX
W3MEHEHHH B M3y4aeMbIii 0OBEKT B COOTBETCTBHUH C IEJISIMHU HCclieoBaHui. B pesynbrare
TaKUX HW3MEHEHHH MOTyT OBITh HCKJIIOYEHBI W3 PACCMOTPEHMS] KaKHe-TO CBOMCTBA,
OPU3HAKH, CTOPOHbI 00BEeKTOB. Takoil mpuéM ynoOeH MpHU ONUCAHUU JIBUIKEHHS, B TOM
YUCJIE AaTOMOB U MOJIEKYJI.

WNneanuzanys WCMIOIB3yeTCS TOTNA, KOTJA peajbHble OOBEKTHI JOCTaTOYHO
CJIIOKHBI JUII HMMEIOIIUXCA CPEACTB MATEMaTUYECKOr0 aHalin3a, KOrJa HEKOTOpbIE
CBOICTBA 3aTEMHSIIOT CYILIECTBO MPOTEKAIOIINX B 00BEKTE MPOLIECCOB.

@opMaau3anMsa - 3aKI0YAETCS B MCIIOJIB30BAHUMU CHELUAIBHON CHUMBOJIMKH,
MO3BOJISIET OTBJEYBLCS OT U3YYEHHS peajbHbIX OOBEKTOB M ONEPUPOBATH BMECTO ATOTO
CHMBOJIaMH (3HaKaMH).

MeToabl, IpUMeHsieMble HA SMIUPUYECKOM H TEOPETHYECKOM YPOBHSIX IMO3HAHUSA
(aHAJIHU3 ¥ CUHTE3)

[Ton aHaJaM30M TOHMMAIOT pa3jelieHHe O0BeKTa (MBICIICHHO WJIH peajbHO) Ha
COCTaBHBIE YaCTH C LEbI0 U3YYEHUS UX I10 OTAEIbHOCTH.

[Ton cMHTE30M MOHMMAIOT COCAMHEHHE COCTaBHBIX YacTeld 0ObeKTa (MBICICHHO
WJIM PEaJIbHO) C LEJIbI0 U3YUYEHHUS €ro KaK €JUHOr0 1EJI0rO.

MopenupoBaHue — OCHOBAaHO Ha M3YYEHHH MOJEIMPOBAHHOTO 00BbekTa. Mojenb
CTPOUTCS MO MOAOOHI0 OpPUTHMHANA, HA HEM BOCIPOU3BOIAT, CBOMCTBEHHBIE OpHUTMHAITY
MIPOLIECCHI U TIOJYYEHHbIE CBEJICHUS TEPEHOCSTCS HAa MOJIEIUPYEMBI OOBEKT — OPUTHHAIL.

Pa3nuyaroT HECKOIBKO BUJIOB MOJEITUPOBAHHUS.

Mpbiciaennoe. K  HeMy OTHOCATCS  camble  pa3JIMYHbIE  MBICIHUTENIbHBIE
npe/ICTaBlIeHUs B OopMe TEX UM UHBIX BOOOpaX)aEMbIX MOICIICH.

duznueckoe. OHO xapakTepuzyeTcs (PU3NYECKUM MOJ00MEM MEXIYy MOJACIbIO U
OPUTMHAJIOM.

CuMBoJIMYeCKOe — CBA3aHO C TIOCTPOECHUEM IPaUKOB, CXEM.

YucaenHoe — MojienupoBanue Ha OBM.

IIpakTyeckue 3aHATHUS:
— HE MPEeyCMOTPEHO.

3aI[aHI/IH AJIA CAMOCTOATEC/JIBHOI'O BBINTOJIHCHUSA
11



— HE [IPEYyCMOTPEHO.

dopMa KOHTPOJISI CAMOCTOSITEJIbHOM PadoThI:
— HE NIPELYCMOTPEHO.

Bomnpocsl 1j1s1 CAMOKOHTPOJISI 10 TeMe:
OxapakTepu3yiTe M3BECTHBIE BaM METOJIbl MO3HAHUSA BEIIECTB U XUMHUYECKHUX
SIBJICHUU.

Paznen 1. O0masi u Heopranuyeckasi XuMust

Tema 1.1. O01mue NOHATHA U OCHOBHBbIE TEOPHH 0011eii 1 HEOPrAHUYECKOM XNMHHU

OcHOBHBIE IOHATHSA U TEPMHUHBI IO TEME! XUMHYECKHUI QJICMCHT, XUMHYECKHUI
3HAK; TPOCTBIC BCHICCTBA, AJUIOTPOIIMA; CJIOXKHBIC BCIHICCTBA, XHMMHNYCCKaAsA (l)opMyna;
XUMHUUYCCKUC PCAKINN, YPABHCHUA PCAKIIMHU, XUMHUUYCCKOC YPABHCHUC, 3aKOH IMOCTOAHCTBA
COCTaBa BCUICCTBA, OTHOCHUTCIIbHASA MOJICKYJIApHAsA Macca;, KOJINMYCCTBO BCIICCTBA, MOJIb,
YHUCJIO ABOF&IIPO; MOJIIpHAA MaccCa, 3aKOH COXpPaHCHUA MAaCChl BEIICCTB.

IlnaH u3y4yeHus TemMbl:

1. OcHOBHBIC TOHATHUSI XUMUH

2.  OcHOBHBIEC 3aKOHBI XMMUH.

3. IlpumeHeHHE OCHOBHBIX 3aKOHOB XMMUU MPU PEIICHUHN 3a]1a4.

Kparkoe u3jioxenune TeopeTuH4ecKuX BONMPOCOB.

XUMHUYECKHUH 3JIEMEHT — 3TO OIPEACIEHHBIN BUJI ATOMOB, XapaKTEPU3YIOIIANCS
OJIMHAKOBBIM MOJIOKUTEIBHBIM 3aPsIOM sIApa.

XMMHUYECKUH 3HAK — 3TO ONPEAEIEHHBIN CUMBOIJL.

HpOCTbIe Bemiecrea — DOTO BCIICCTBA O6pa3OBaHHOG aroMaMu OJHOTO
XUMHUYCCKOT'O JJICMCHTA.

AJ'IJIOTpOl'[I/Iﬂ — 06p3,30BaHI/IC OOJHUM XHMHUYCCKHUM JJICMCHTOM HCECKOJIBKHUX
ITPOCTLIX BCIICCTB.

CnoxxHble BeieCrea, MJIN XHMHYECKHE COCIMHCHHUA, - O3TO BCIICCTBA,

00pa30BaHHbIE ATOMAMH PA3HBIX 3JIEMEHTOB.

Xumuyeckasi (popmyJia — 3TO BBIPAKEHUE COCTAaBA BEHIECTBA MPH MOMOILIU
XUMUYECKUX 3HAKOB (KaU€CTBEHHBIN COCTAB) U MHJIEKCOB (KOJMYECTBEHHBIN COCTAB).

XuMHYecKHe PpeaknuM — 53TO MPOLECChl, MPU KOTOPBIX OJHU BEIIECTBA
IpEeBpalIalOTCs B APYTHE.

YpaBHeHHs] peakuMH — OTO CIMOCOO HANHMCaHUs, NAIOIMIUNA TIPEICTAaBICHUE O
MPOXOJISAIIUX B MPOIECCE PEAKIINI KaU€CTBEHHBIX U KOJIMYECTBEHHBIX U3MEHEHUSIX.

X¥MHUYeCKHM YPaBHEHHEM Ha3bIBAIOT YCIOBHYIO 3aMUCh XUMUYECKOU PEaKIUu C
MOMOIIbIO XUMUYECKUX (popmyr u Kod(h(HULIMEHTOB.

3aKoH MOCTOSIHCTBA BemiecTBa B GopmyinpoBke (paniry3ckoro yuénoro XK.
[IpycTa: BCcAKOE YUCTOE BEIIECTBO HE3aBUCUMO OT CIOCO0a €ro MoJy4eHHUsl BCEera UMeeT
IOCTOSIHHBIN KAYE€CTBEHHBIW U KOJIMYECTBEHHBIA COCTAB.
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OTtHocuTebHAasA MoJieKkyJsipHass macca (Mr) BemecrBa — 310 Oe3pazMepHas
BEJIMYMHA, paBHAsl OTHOIICHUIO MAacChl MOJIEKYJIbI BelecTBa K 1/12 maccel yraepoaa-12.

KosnvecTBO BemecTBa (n) - 3TO YHUCIO CTPYKTYPHBIX YACTHI] 3TOTO BEIIECTBA
(aTOMOB, MOJIEKYJI, 3JIEKTPOHOB, HOHOB U JIP.), 3aKJIIOUYEHHBIX B ITAHHOM 00paslie.

B Mexnynapoanoii cucteme eaunul] (CH) 3a €IUHUILy KOJIMYECTBA BEUIECTBA
MIPUHAT MOJIb.

MoJb — KOJIMYECTBO BEIIECTBA, KOTOPOE COJAEPKHUT CTOJIBKO 4acTull (aTOMOB,
MOJIEKYJI, HOHOB H Jp.) CKOIBKO COIEPKHTCS aToMoB yriepoxa B 0,012 xr. (12r.) '%C,
npuMepHo 6*10> wactuiL.

Beamunna 6*10” moawr™’ orHOCHTBCS K (DYHIAMEHTANBHBIM (DH3HIECKHM
MIOCTOSIHHBIM Y Ha3bIBaeTCS MOCTOSIHHOM ABOraapo (N,).

Moasipaas macca (M) — BennuuHa, paBHasi OTHOUIEHHWIO MAacChl BemecTna (m) K
COOTBETCTBYIOIIEMY KOJIMYECTBY Bemiecta (n). M=m : n

Momnspnas Macca 4MCIEHHO COBNAJAET C OTHOCUTEIBHOM MOJIEKYJISIPHOM Maccou
(Mr).

3aKoH coXpaHeHHs Macchl BellecTBa B HopMyIupoBKe pycckoro yuénoro JI.M.
JlomoHOCOBa: mpU 000N XUMHUYECKOM pEeaKIuu CyMMapHas Macca MCXOJIHBIX BEILECTB
paBHa CyMMeE IIPOJIyKTOB PEAKIUU.

IIpakTuyeckue 3aHATHS

— HE MPENYCMOTPEHO.

3amaHus 11 CaMOCTOATEILHOT0 BBINIOJIHCHUS
— HE IIPESYCMOTPEHO.

dopMa KOHTPOJISI CAMOCTOATEIbHOM PadoThI:
— HE [IPEyCMOTPEHO.

Bonpoch! AJ1s1 CAMOKOHTPOJIS 110 TeMe:
1. CkOnbKO JIMUTPOB M KWJIOrpamMMOB okcuaa yriepoaa (IV) momyuurcs npu
CrOpaHWU 5 MOJIb OKTaHa?
2. CKONbKO JUTPOB BO3MyXa moTpedyercs mna cxuranus 50 JI. mpomuieHa
(m.y.)?
3. Beiuncnure BO CKOJBKO pa3 MpOIMaH Jierde Wi Tsbkenee Bo3ayxa? KakoBa
Macca 1 1. mporaHa  Opu HOPMAJIbHBIX YCIIOBHSIX.
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Tema 1.2. Ilepuoanuyeckuii 3aKOH W NMEPHOAMYECKAS CHCTEMAa XHMHUYECKHUX
3jieMeHTOB /[.U. MeHeieeBa U CTpOCHUE aTOMA.

OcHOBHbIC TIOHATHS M TepMHMHBI 10 TeMe: Ilepuoguyeckuil 3aKoH,
nepHoauYecKas CUCTEMA, EPUOI, TPYIINA, JIEKTPOHHAs 000JI0UKa, AIEKTPOHHOE 00JIaKo,
AJIEKTPOHHAs KOH(UTYypaus aToMa.

I[lnan u3ydenusi TeMbl (pPa3dop XMMHUYECKOTO JJI€MEHTA MO NMPeNJI0:KEeHHOMY
oOpa3ny):

1. CsenmeHus, KOTOpbIE MOXKHO IOIYy4YHTh HX TaOmmipel: «llepuomnueckas
cucTeMa XuMuuyeckux 3seMeHToB .M. MenneneeBay.

2. Onpenenuthb M1OJIOKCHUE XUMHYECKOTO DJIeMEHTa B Ta0IHIIEe
«llepuonnueckas cuctema xumuueckux snemeHtoB WM. MennpeneeBa» (mepuon, psf,
rpyImIty, IOArpyniy).

3. CocTaBuTh DOJEKTPOHHO — TpaduUecKyrd CcXeMy CTPOCHHS aroma
XHMHYECKOTO 3JIEMEHTA.

4.  CocTaBUTb JIEKTPOHHYIO CXEMY CTPOCHHUsS aTOMa XUMUYECKOTr0 3JIEMEHTA.

Kpartkoe u3inoxeHue TeopeTH4eCKUX BOIPOCOB:

Hepuoauueckuii 3akoH B popmyamposke [I.U. MenaesieeBa: cBoiicTsa
IPOCTBIX TEJ, a TAKXKe (POPMBI U CBOWCTBA COSTUHEHUHN DIIEMEHTOB HaXOSTCS B
NIEPUOINYECKON 3aBUCMMOCTH OT BEJIMYUHBI ATOMHBIX BECOB AJIEMEHTOB.

[lepronuuecknii 3aKOH — 9TO OOBEKTUBHBIM 3akoH mpupoabl. OH OTpakaer
B3aUMOCBSI3U MEXKIY XUMUUYECKUMU 3JIEMEHTAMU, KOTOPBIE CYIIECTBYIOT B IIPUPOJE.

Ha ocHoBe nepuomnueckoro 3akoHa [[.M. MenneneeB co3gan NEpUOIHYECKYIO
CUCTEMY JJIEMEHTOB.

o HOPSAKOBbI Ilepuognueckass cucreMa — 3T0 rpaduyeckoe
B e e HOMEP  y300pakeHHe 3aKOHA MePUOAUIHOCTH.
v v£ CoBpeMeHHas MepuoaAnYEcKas cucrema coaepxur 114
Rb 37 , XUMHUYECKHUX JJIEMEHTOB, B OCHOBY YHOPAHOYECHHS KOTOPBIX
8
PYEMANH 2lg, IIOJIOKEHO CTPOCHUE UX ATOMOB.
85,468 €—— 3
A AU CBeneHus, KOTOpbIE MOXKHO MOJYYUTh O KaxIoM
INEMEHTA JIEeMEHTe M3 NEPUOJUYECKON  TaOMuIbl  SJIEMEHTOB:
e e an MOPSIIKOBBINA (aTOMHBIH HOMEp), CHMBOJI DJICMCHTA, Ha3BaHUE
PACMPEAENEHME | DJIEMEHTA, OTHOCHUTEJIBHAS aTOMHAas Macca, pacipeleiieHUe
SNEKTPOHOB
no cyosmM QJICKTPOHOB II0 CJIOSM.

Ilepuox — 3TO TOPU3OHTAIBHBIM pSAJ IIEMEHTOB, B
KOTOPOM HMMEET MECTO 3aKOHOMEPHOE H3MEHEHHE CBOMCTB 3JJIEMEHTOB OT THUIIMYHO
METATMYECKUX K TUITHYHO HEMETAJUIMYECKUM U Jlajiee K 01aropoHbIM razam.

I'pynnbl  nepuoanyYecKod CUCTEMBbI  (BEPTUKAJIBHBIE CTOJNOLBI)  COAEpIKaT
AJIEMEHTHI, CBOMCTBA KOTOPBHIX MOA0OHBI. Kaxmas rpymma coCTOMT U3 ABYX MOATPYIIIL:
IJIaBHOM U TOOOYHOM.

JJIeKTPOHHAA 000/I09KA — COBOKYITHOCTh 3JIEKTPOHOB B aTOME.
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JIEKTPOHHOE 00J1aK0 — COBOKYITHOCTh TOYEK B MPOCTPAHCTBE OKOJIO s/pa, I/e
npeObIBaHNEe JJIEKTpOHA 0OoJiee BEPOSITHO. DJIECKTPOHHOE OOJAKO MOXKET UMETh (HopMmy:
mapa 3To s- 00Jlako; TaHTeIu — 3TO p- obOnako; d- u f- obOnaka uMerT Oosee CIOKHYIO
KOH(UTYpaLIHIO.

[Iong 3JyekTpOHHOM KOHQUrypauuMel AaToMa T[OHUMAKOT paclpelcIcHue
AJIEKTPOHOB MO PHEPreTUUYECKUM YPOBHSIM M OpOUTAISIM. DIEKTPOHHYIO KOH(PUTYPAIUIO
aTOMOB OIMKUCHIBAIOT C MTOMOILBIO 3JIEKTPOHHOU POPMYJIBI.

IIpaBuiia HanUCaHMS JIEKTPOHHOU (POPMYJIbI

1.Yucno 3NEeKTpOHHBIX CIOEB B aTOME OIpeEeNsieTcss HOMEpOM INepHoja, B
KOTOPOM HaXOJUTCSI 3JIEMEHT.

2.Yucno »5eKTPOHOB Ha BHEIIHEM YPOBHE Ui 3JIEMEHTOB IJIABHBIX IMOATPYIII
paBHO HOMEPY TPYIIIIHI.

3.Y aroMoB 37€MEHTOB MOOOYHBIX MOArPYII CHayaia 3aroHsIeTCs NPEABHEITHUI
YPOBEHb, a 3aTEM CHOBA BHEUIHHI.

IIpakTH4yeckoe 3aHsATHE:
Ne 1 MogpenupoBanue noctpoeHus:i llepronuueckoil TaOMUIBI XUMUYECKHX
3JIEMEHTOB.

3aganus 11 CaMOCTOSATEIbHOIO BBINOJTHEHHU :
— HE [IPELYCMOTPEHO.

dopMa KOHTPOJISI CAMOCTOSITEJIbHOM PadoThI:
— HE MPELYCMOTPEHO.

Bomnpocs! AJ1s1 CAMOKOHTPOJIS 110 TeMe:

1. Tlonw3ysace Tabnuiein «llepuoanueckas cuUCTEMa XHMHUYECKHUX DJIIEMEHTOB)
COCTaBBbTE CXEMBI PACIIOJIOKEHUS JICKTPOHOB 1O OPOUTAIISIM M IHEPTETUYECKUM YPOBHSIM
(2JIEKTPOHHYIO U JJIEKTPOHHO — TPaPUUYECKYI0 CXEMbl CTPOCHHUSI aTOMOB) KHCIOPO/a,
30J10Ta, KPUIITOHA.

2. Tlonb3ysces Tabmuuen «lleproguyeckass cucreMa XUMUYECKUX DIIEMEHTOB)
COCTaBbTE CXEMbI PACIIOIOKEHUS SJIEKTPOHOB MO OPOUTANISIM U IHEPTETUUECKUM YPOBHIM
(2JIEKTPOHHYIO U 3JIEKTPOHHO — T'pa(UUYECKYI0 CXEMbI CTPOCHHUSI aTOMOB) XJIOpa, JKelie3a,
pazoHa.
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Tema 1.3. CTpoenue BeuiecTsa

OcHOBHBIE NIOHATHS H TEPMHUHDBI MO0 TeMeE€: XUMHWYCCKas CBA3b, MOHHAs CBA3b,
KOBAJICHTHAA CBA3b, KOBAJCHTHAA IIOJIApHAA CBA3b, KOBAJICHTHAA HCIIOJLIPpHAsA CBA3b,
MCTAJNIMYCCKaAA CBA3b, BOOJOPOJHAA CBA3b.

Ils1aH u3y4eHus TeMbl (XapaKTEePUCTHKA BUAA XUMUYECKOM CBSA3H).
Onpenenenne JaHHOTO BUAA CBS3H.

XapakTepuCcTrUKa JaHHOTO BUA CBSI3H.

Cxema 00pa3oBaHMs JAHHOTO BU/IA CBSI3U.

CBolicTBa XapaKTEpHBIEC JJIs1 BEUIECTB C JAHHBIM BUJIOM CBSI3HU.
[Ipumeps! BeleCTB ¢ TaHHBIM BUIOM CBSI3H.

Nk W=

Kparkoe u3iioxeHne TeopeTu4ecKuxX BONPOCOB.

XumMuuyeckasi CBAI3b — 3TO COBOKYIHOCTH CHJI, JEHUCTBYIOIIMX MEXKIY aTOMaMH
WIH TPYIION aTOMOB. B pe3ynbpraTe AefcTBUS ATUX CUJl 00pa3yIOTCS MOJICKYJIbI.

Paznmnuaror HECKOJIBKO BUIOB XUMHUUYECKOU CBSI3U.

HonHasi cBfA3b — XUMMYECKass CBS3b MEXIY HOHAMM, OCYIIECTBIIsSIEMAs
3JIEKTPOCTATUYECKUM NPUTSKEHUEM. IOHHBIX COEIMHEHUN CPABHUTEIIBHO HEMHOTO.

Hampumep: NaCl — xmopun natpusi; KF — dropun kamus u ap.

KoBasileHTHast CBsI3b — XUMHYECKAs CBA3b, BO3HUKAKOIIAs B PE3yJIbTaTe
oOpazoBaHus  (CBS3BIBAIOIIMX) OJEKTPOHHBIX map. Takas CBsI3b  XapakTepHa
MPEUMYIIECTBEHHO IS HEMETauIoB M o0pa3yeTcss MNpu B3aUMOJEHCTBUU aTOMOB.
BemiecTBa ¢ KOBaJICHTHBIMU CBSI3IMU MOTYT OBITh TBEPABIMH, KUJIKUMU, Ta3000pa3HBIMU
py OOBIYHBIX YCIOBUSIX.

KoBajieHTHO# NMOJISIPHOM CBSA3bI0 HA3BIBAIOT XUMHUUYECKYIO CBSI3b, 00pa30BaHHYIO
aTOMaMHU, AJIEKTPOOTPULIATEIBHOCTh KOTOPBIX OTIIMYAETCS, HO HE3HAYUTEIBHO.

Hanpumep: HCI xnopoBoopoanas kucinota; NH;- ammuak

KoBajleHTHOM HemoJIAPHOM CBSA3bI0 HA3bIBAIOT XMMHUYECKYH) CBS3b, KOTOpasd
oOpa3zyeTcss MeEXJIy aroMaMHh C OJMHAKOBON 3JIEKTPOOTPHUIATEIBHOCTHIO, 3a CUET
o0Opa3oBaHMs OOIIMX AIEKTPOHHBIX Tap.

Hamnpumep: H, — Bogopox; Cl, — xmop u ap.

Meraiinyeckass CBfI3b — O3TO XUMHMYECKas CBS3b, BO3HUKAOUIAS MEXIY
MOJIOKUTENBHO  3apsUKEHHBIMA MOHAMU METAJUIOB. BemiectBa ¢ TaHHBIM TUIIOM CBSI3U
TYTOIUIaBKHE, 00J1a1at0T BHICOKOM 3JIEKTPONPOBOJUMOCTHIO U TEIJIOMPOBOIHOCTHIO.

Hanpumep: Ca — xanpumit; K — kanwmii u zp.

Bonpopoanasi ¢cBsi3b — 3TO 0COOBIN BUJ| CBSI3M, CBOMCTBEHHBIN TOJBKO BOJOPOIY.
OHa BO3HHMKAe€T MEXAY MOJIEKYJIaMH, B COCTaB KOTOPBIX BXOAUT BOJOPOJ M CHJIBHO
3JIEKTPOOTPULIATEIIbHBIE DJIEMEHTHI.

Hanpumep: C,HsOH — »srtanon; B Monekyne [IHK ckperieHne a30THCTBIX
OCHOBAHUHU OCYILECTBISECTCSA 3a CUET BOAOPOIHBIX CBS3EH, KOTOPBIE BO3HUKAIOT MEKIY
aTOMaMM aMHUIHBIX TPYIIl M aTOMaMH a30Ta WM KHUCIOpoAa APYroro OpraHu4ecKoro
OCHOBAaHUSA H JIp.

IIpakTH4eckoe 3aHsITHE:
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Ne 2 [lpuroroBneHue cycneH3ud KapOoHarta kaneuus B Boxe. llomyudenue
AMYJIBCUNA MOTOPHOTO Macia. O3HaKOMIIEHHE CO CBOMCTBAMM JIMCIIEPCHBIX CHCTEM.

3agaHusa 115l CAMOCTOAATEIbHOI0 BBINOJTHEHHUSI :
— HC IPpCAYCMOTPCHO.

®opMa KOHTPOJIA CAMOCTOATEILHOM PA0OTHI:
— HE IIPELYCMOTPEHO.

Bonpocel AJ1s1 CAMOKOHTPOJISI 0 TeMe:
1. Vkaxkure Tt XuMu4Yeckod cBsi3u B coeamHeHussx H,SO4; CuO; HNO;;
NaHCO;; Ba(NOj),; FeS; I,.
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Tema 1.4. Boga. PacTBopbl. DJIeKTPOIMTHYCCKAA AUCCOLUALAS

OcHOBHbIE TOHATHSI M TEPMHHBI M0 TeMe: PACTBOPhI; TOMOI€HHAas CHUCTEMA;
KOHIIEHTpPAIUsI; MaccoBasi J10J1s1 paCTBOPEHHOTO BEUIECTBA; PACTBOPUMOCTD; HACHIIEHHbBIN
pacTBOp; HEHACHIIIEHHBIA pacTBOpP; TMEPECHINIEHHBI pacTBOp; JJIEKTPOJIUTHYECKAS
JUCCOLIMALINS; AIIEKTPOJIUTHL, HOHBI; KATUOHBI; aHUOHBI; CTENIEHb TUCCOLUALINH.

Ils1aH U3y4eHus1 TeMbl.

1.  Bopma. Cocras, CBOMCTBa, pOJIb B IPUPOJIE, B )KU3HU PACTEHUU U )KUBOTHBIX.

2. PacTBOpBI, UX pOJIb B JKU3HEACSATEIBHOCTU >KUBOTHBIX U PACTUTEIBHBIX
OpraHU3MOB.
Konuenrtpanus. YucneHHoe BbIpakKeHUE KOHIIEHTPALIMKU PACTBOPOB.
PacTBOpUMOCTB BELIECTB.
OCHOBHBIE ITOJIOKEHUS TEOPUU DIEKTPOIUTHYECKON JUCCOLMALINH.
CreneHp 37EKTPOIUTUYECKON AUCCOLUALINH.

kW

Kpartkoe n3noxeHune TeopeTH4eCKUX BONPOCOB.

B mpupone Hanbonee pacnpocTpaHEHHBIM COCIMHEHHEM BOJOPOJA U KHUCIOPOJa
apisiercs Bomxa H,0. Monekyna Bonbl mpeacTaBisieT coOOM AUMONb C KOBAJICHTHOM
MOJISIPHOM CBA3BIKD MEXKIY aTOMaMHu KHCIOpoAa W BoAopojna. BceiencrBue 3TOrO BOAA
SBJISICTCSI YHUKAQJIBHBIM PACTBOPUTENIEM JKUIKHUX, Ta3000pa3HBIX M TBEPIBIX BEIICCTB.
Hanuuuem BOAOpOIHBIX CBsI3EH MEXKIYy MOJEKYJaMU BOJABI OOBSCHSIIOTCS aHOMAaIuu €€
(bU3UYECKNX CBOMCTB: MaKCUMalibHas TUIOTHOCTH mpu 4°C, BBICOKas TeMIieparypa
KUMEHUsA, OoybInas TemIoéMKoCcTh. Boga — oauH U3  BaxHeWmux (paxkTopoB
KJINMAaTOOOpa30BaHUsl, U3BMEHEHUS] MUHEPATbHBIX U IIOYBEHHBIX MOKPOBOB 3€MJIH.

PacTBopbI — 3TO OAHOPOAHBIE (TOMOT€HHBIE) CUCTEMBI, COCTOAIIME U3 ABYX WIIU
00Jee KOMITIOHEHTOB, a TAKXKE MPOJAYKTOB UX B3aHUMOJICHCTBHUS.

I'omoreHHoM Ha3bIBAaCTCs CUCTEMA, B KOTOPOW HET IOBEPXHOCTHU pas3feiia MEXIY
BEIIECTBAMU — KOMIIOHEHTaMHU. PacTBOpsl MOTyT OBITh Tra3000pa3HbIMH (BO3IYX),
KUJIKUMU ( MOpCKas BOJia) U TBEPIBIMU (CTajIb — pacTBOP yIJIEPOJa B KEIE3E).

B oTiMunu oT MeXaHWYECKOW CMECH pacTBOp 00JagaeT CBOWCTBAMH, OTIMYHBIMU
OT CBOMCTB €ro KOMIIOHEHTOB. Hampumep, BOAHBIM pacTBOp XJIOpUZA HATPHUSA
3JIEKTPONPOBOJAEH B OTIUYHUU OT IUIIEKTPUKOB — BOJBI U XJIOPUIA HATPHSL.

JInst OMOJIOTMYECKOM M CeNbCKOXO3SIMCTBEHHON TMPaKTUKU OCOOBIM HHTEpec
MPEICTABISIOT BOJHBIE PACTBOPBI, TAK KaK OHU SIBISAIOTCS €CTECTBEHHOW Cpenou, B
KOTOpPOM Pa3BUBAIOTCA BCE KIETOYHBIE PEAKIUU.

KoHuenTpaumei pacTBopa Ha3bpIBa€TCs Macca MM KOJIMYECTBO PACTBOPEHHOIO
BEILIECTBA, COJIEPIKAIIETOCs B ONPeACIEHHON Macce niiu 00bEME pacTBOpA.

CrocoObl  BbIpaXeHHUS] KOHIIGHTpPAIlMM PAcTBOPOB PpA3JIMUHBI: MaccoBas J0Js
pPacTBOPEHHOr0 BellecTBa, OOBEMHAS JOJs PACTBOPEHHOIO BEIIECTBA, IPOILICHTHAS
KOHLIEHTpALUS U JIp.

MaccoBas 10191 (®) pacTBOPEHHOT0 BellecTBa — 3To Oe3pazmepHas pusndecKas
BEJIMYMHA, PAaBHASI OTHOLLICHUIO MACChl PACTBOPEHHOIO BEIIECTBA K MACCE PACTBOPA.

18



MaccoByto A0710 OOBIYHO BBIPAKAKOT B JOJSAX €IEHULbBI WM B IPOIEHTaX
(MacCOBBIM NMPOLEHT). ® = My gy i Mppg HIA O = (Mypa 1 Mppa) © 100%

MaccoBas 101 paCTBOPEHHOTO BEIIECTBA XJIOpUAa HaTpus B Boje paBHa 0,1 nnm
10%. D10 03HauaeT, 4To B pacTBope xyopuaa Hatpust maccoir 100 r. coepKUTcst XJI0puI
Hatpus maccoi 10 r. u Bosa maccou 90 r.

PacTBOpPUMOCTBIO HAa3bIBAETCA CIIOCOOHOCTH BELIECTB PACTBOPATCS.

HachimeHHbIM Ha3bIBAIOT PacTBOpP, B KOTOPOM JIAHHOE BEIIECTBO OOJBIIE HE
pacTBopsieTcsl TIpuM JaHHOW Temneparype. HachllleHHBI pacTBOp HAXOIWUTCS B
PABHOBECUU C OCATKOM.

HeHachIleHHBIM Ha3bIBAIOT PACTBOP, B KOTOPOM JAHHOE BEIIECTBO €IIE MOXKET
pPacTBOPATCS NPU JAHHOM TEMIIEPATYPE.

B HeHACBIIEHHOM pacTBOPE COJAEPKUTCSI MEHBILIE BEIIECTBA, & B IIEPECHIILIEHHOM
— 0O0JIbIIIE, YEM B HACBIIIIEHHOM.

DJIEKTPOJTUTHYECKOH [McconManueil Ha3bIBaeTCs pacmajg 3JIEKTPOJIUTOB Ha
WOHBI [IPU PaCTBOPEHUU UX B BOJIE WM PACILIABICHUU.

OCHOBHBIC I10JIOKEHUSI TEOPUH YJIEKTPOJTUTHYECKOH JHCCOUANMHU

1. DJIeKTpPOJUTBI — 3TO BELIECTBA, KOTOPbIE MPU PACTBOPEHUHM B BOJAE WU B
pacIlIaBJICHHOM COCTOSIHUU pacnajaroTcs (IUCCOIUUPYIOT) HA HOHBI.

HoHbl — 3TO aTOMBI WJIM TPYIIBI aTOMOB, O0JIA/IAIOIINE TOJIOKHUTEIbHBIM HIIH
OTPULIATENBHBIM 3aPSIOM.

DJIEKTPOJIUTAMH SIBJISIFOTCSI COEOUHEHHS] ¢ MOHHOM WJIM KOBAJEHTHOW MOJIAPHOU
CBsI3bl0. B BOJIHBIX pacTBOpax MOHBI XMMUYECKHU CBSI3aHbI C MOJIEKYJaMU BOAbI, TO €CTh
OHM TuApatupoBaHbl. Ho mnpu cocCTaBIeHMM XHUMHUYECKHX YPAaBHEHUN JHUCCOLMAIUS
MOJIEKYJ BOJbl HE YUUTHIBACTCS,

NaCl - Na" + CI
HOH XJIOPHI-NOH
HATpHS
I'mapatanyss HMOHOB — OCHOBHAsS NpPUYMHA JMCCONMAnUu. Hedmextponmramu
SABJIAFOTCS BEIECTBA C KOBAJICHTHBIMH HETIOJISPHBIMHU HJIM MAJIOTIONISIPHBIMU CBsA3sMU. OHH
TOJ1 IeHiCTBHEM PACTBOPHUTENEH He HOHU3HPYIOTCS, M TIO9TOMY HX PACTBOPHI HE TIPOBOIAT
3JIEKTPUYECKUH TOK.
2. VIoHBI ¥ aTOMBI OJHHMX U TeX K€ SIEMEHTOB OTJIMYAIOTCS JPYT OT APYyra Kak
110 CTPOCHHMIO TaK M 10 cBoiicTBaM. Harpumep:

Atom Na’ Won Na'
1s* 28 2p° 3s' 1s* 28 2p°
Amombl  HaTpuUs  JIETKO  OTHAOT  Mowbl HATpUs HE OTHAKOT 3JIEKTPOHBI,

Hapy>KHbIE II03TOMY HE MOIYT OKHCIATBCA U C
3s' —  SJNEKTPOHBI, 103TOMY OHM BOJOMH HE pEarupyIoT.
XUMUYECKU Honbl  HaTpuss  HEOOXOAMMBI IS
OYECHb  AKTUBHBI:  OKHCISIOTCA  HA OpraHMW3Ma 4YeJIOBEKA U )KUBOTHBIX.
BO3/IyXE€,

pearupyroT ¢ BOJAOU U T. [I.
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3. Ilom neicTBHMEM HIIEKTPUYECKOTO TOKAa HMOHBI MPHUOOPETAIOT HANpPaBICHHOE
JNBIDKCHUE: TIOJIOXKUTEIBHO 3apsKEHHBIE MOHBI  JBUXKYTCA K Kartonay (KaTHOHBI),
OTPHULIATEIBHO 3apsHKEHHbIE — K aHOLY (AHHOHBI).

Kamuonwi: K' , Ca*" , A’ , NH, © , Cu* Anuonw: CI' , SO~ , HSO,
PO, , S*

Uem GoJibllie HOHOB B pacTBOPE, TEM OOJIbIIIE €r0 JIEKTPOOTPHUIIATETLHOCTb.

4. DJIEKTPOJIUTHYECKAS TUCCOLMAIUS — OOpaTUMBIN MPOIIECC.

[TosToMy B ypaBHEHHUSIX TUCCOLMAIIMU CTABSIT 3HaK 00PAaTUMOCTH ().

I'maBHBIE HOHOOOPA3YIOIIME BEECTBA — KUCIOTHI, OCHOBAaHMSI, COJIH.

JAuccoumanusi KUCJIOT
1) 0IHOOCHOBHOM — UJET B OJIHY CTYTICHb: HCl & H + CI
2) IByXOCHOBHOM — UJIET B JIBE CTYIICHHU: Icr. H,CO; & H + HCO;y

Ilcr. HCO; < H' + CO;”
OnbIT MOKa3bIBAaET, YTO €CIM pachaj 3JIEKTPOJUTa UJIET MHOTOCTYNEHYAaTO, TO
JUCCOLMALINS IO IIEPBOM CTYNEHU BCETa BBILIE, YEM IO BTOPOU U TPETEH.
3) TpEXOCHOBHOW — UJET B TPU CTYIICHU: Icr. H;PO, < H + H,PO4
Il ct. H,PO, < H' + HPO,”
Il cr. HPO, < H' + PO, ™

Hon Bomopona H" - HOCHTeNb KHCIOTHBIX CBOMCTB.

Jlucconmanusi 0CHOBaHMIA
1) oqHOKHUCTIOTHOTO — UAET B OJHY cTylieHb: NaOH « Na' + OH
2) NIBYXKHUCJIOTHOTO — UJIET B JIBE CTYNEHHU: Icr. Ca(OH), <> OH + CaOH "

Ilcr. CAOH « OH + Ca™
3) TPEXKUCIOTHOTO — UAET B TPU CTYNEHHU: Icr. Fe(OH); <> OH + Fe(OH)™
Il ct. Fe(OH), «~ OH + FeOH>
Il cr. FEOH <« OH + Fe''

['mapoxkcnn —uon OH™ - HOCUTENH OCHOBHBIX CBOMCTB.

Jucconmanusa coJien
1) cpeHuX — HAET TONBKO B OHY CTymeHb:  Na,SO, «» 2Na™ + SO~

2) KUCIBIX — UAET CTyNeHYaTo: Icr. NaHCO; < Na' + HCO;5
Mer. HCO; < H + COy”
3) OCHOBHBIX — UJIET CTYIICHYATO: Icr. CaOHCl < CI' + CaOH "

IMer. CaOH «— OH + Ca®

O MoJIHOTE IHUCCOLMAIMU CYIAT MO0 cmeneHu Ouccoyuayuy, KOTopasi moKas3bIBaeT,
Kakas 4aCTh MOJIEKYJI PaCTBOPEHHOTO BEIIECTBA paclaiach Ha HOHBI.

Crenenb auccoumamum (0) - 1TO OTHOIICHHWE YHCIA JUCCOLMUPOBAHHBIX
MOJIEKYJI (n) K 001meMy 4rcity pacTBOpEHHBIX MOJIEKYIT (N).

() = n:N*100%

CreneHb NUCCONMAIIMN 3aBUCUT OT MPHUPOJBLI AJIEKTPOIUTA U PACTBOPHUTENS, OT

KOHIIEHTpAIIMU PacTBOpa, TEMIIEPATYPHI.

I[IpakTHyeckoe 3aHsATHE:
Ne 3 [IpuroroBieHue pacTBopa 3alaHHON KOHIIeHTpauuu. OrnpeaeieHne MacCOBOM
JIOJIM paCTBOPEHHOT'O BEUIECTRA.
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3amaHus I CAaMOCTOSATEILHOT0 BbINIOJIHEHUS:
— HE MPEyCMOTPEHO.

dopMa KOHTPOJIA CAMOCTOATEILHOU PA0OTHI:
— HE MPEAYCMOTPEHO.

Bonpocekl 1j11 CAMOKOHTPOJIA 1O TeMe:

1. PactBopsl. PacTBOpeHue.

2. IlpuBeauTe nBa mpuMepa peakuuud HeuTpanuzauuu. [louemy sta peakinus
HOCHUT TaKO€ Ha3BaHUe?

3. OcHOBHbIE NIOJIOKEHUS TEOpHUH INEKTPOTUTUIECKON TUCCOLUAIUN. .

4.  Juccoumanusi KUCIoOT.

5.  Jucconuanus menoyen.

6. Jluccomuaiys Coieu.
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Tema 1.5. Knaccugukanusi HeOpraHu4eCKux cOeJUHEHUI U UX CBOICTB

OcHOBHbIEe TOHATHSI U TEPMHMHBI MO0 TeMe: KilacCUPUKAIUS HEOPTraHUYECKUX
BEILIECTB; OKCHUJbl: OCHOBHBIC OKCH/IbI, KHUCJIOTHBIC OKCHJbI, aM(pOTEPHBIC OKCHU/IbI;
OCHOBaHUsI, aM(POTepHbIE OCHOBAHUS, KUCIOTHI, KUCJIOTHBIE OCTAaTKU, OCHOBHOCTh, COJIM:
CPEIHUE COJIM, KUCIIBIE COJIM, OCHOBHBIE COJIH.

Ili1aH u3y4eHus: TeMbl:

Knaccudukanys HeopraHu4ecKuX BEIIECTB.
Oxcuapl 1 UX CBOMCTBA.

OcHOBaHHS U UX CBOMCTBA.

Kucnorsl 1 ux cBOMCTBA.

Coxn 1 uX CBOMCTBA.

Nk W=

Kparkoe u3inoxeHue TeopeTuuyecKux BOIMPOCOB.

[lon kaaccupukanmed  MOHUMAIOT  OOBEAMHEHUE  PA3HOOOpPA3HBIX U
MHOTOYUCJICHHBIX XMMHUYECKHUX BELIECTB B ONPEACIEHHBIC TPYINbl WIM KIJIACCHI,
00J1a1atoIIre CXOJHBIMA XUMUUECKUMH CBOMCTBAMM.

Heoprannuyeckue Bemecrsa

IIpocmeole sewecmea Crooicnvie sewecmsa
MeTtaibl OKCHIBI
Hemeramnbl OcHoBaHHUd

Kucnorsr
Comn

OxcugamMu Ha3bIBAIOTCA XUMHUYECKUME COEOUHEHUS, COCTOAIIME U3 JBYX
AJIEMEHTOB, OJIMH U3 KOTOPHIX KUCIOPO/I B CTETIEHU OKUCIICHHUS (-2).

Knaccuduranus oxkcugos

Coneobpasyroniye OKCHUIbI Heconeobpasytoiue (6e3pa3nndHbie)
OCHOBHBIC OKCHJIBI

KHUCJIOTHBIE NO, CO, H,0 u np.
amdoTepHbIe

OCHOBHBIE OKCHJbI — JTO OKCHJbI, KOTOPHIM COOTBETCTBYIOT THJIPOKCHIBI,
OTHOCSIIMECS K KJIAcCy OCHOBAHUMU (TOJBKO OKCHJIBI METAJUIOB: IIEJIOYHBIX, IMEIOYHO-
3eMEJIbHBIX, MarHus, a TakKe BCEX OCTAJbHBIX METAIJI0B B HMX HHU3IIUX CTEIEHIX
okucienus: Na,O, CaO, CuO, CrO u ap.).

Kuc10THBIE OKCHABI — 3TO OKCHJBI, KOTOPHIM COOTBETCTBYIOT THUIPOKCHUJIBI,
OTHOCSIIITUECS K KIIACCY KUCITOT (9TO OKCHIBI HEMETAIJIOB, a TAaK)KE€ METAJUIOB B BBICIIHX
crenensix okucienus: SO, , SOz, CO, , N,05 , Cl,07u np.).

AM(}OTEpHBIMH HA3BIBAIOT TaKUE OKCHIBI, KOTOPHIE 00JaJal0T IBOWCTBEHHBIMU
CBOMCTBAMH: B OJJHUX PEAKIIUAX MPOSBISIOT CBOWCTBA OCHOBHBIX OKCHJIOB, a B JIPYTHX —
KHUCIIOTHBIX OKCHJIOB (3TO OKCHIBI HEKOTOPHIX METAIOB TJIABHBIX MOIATPYII: OCpHIINS,
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MarHus, a TaKKe OKCHJbI HEKOTOPHIX METAJJIOB MOOOYHBIX MOJArPYII MEPUOAUUECKON
cucTeMbl XuMHUYeckux »3yeMeHToB J[.M. MengeneeBa B MPOMEKYTOUYHBIX CTEHEHAX
okucnenusi: BeO, Al,O3, ZnO, Cu,0;, Fe,0O; u ap.).

OcHOBaHMSIMM Ha3bIBAIOTCS DJICKTPOJIUTHI, MPU AUCCOIMALIUM KOTOPHIX B
KayecTBE aHHOHOB 00Pa3yIOTCs TOJBKO T'HIPOKCUA-HUOHBI.

Uucio TUAPOKCUII-MOHOB B OCHOBAaHUU ONPENESETCS CTENEeHbI0 OKHUCICHUSA
meramia: Na”'OH , Ca™*(OH), , AI”(OH); .

Knaccnduxanus ocHoBaHMH
1. [1o yncmy rUaPOKCOTPYIIIL:

- ogHokHcaoTHele NaOH;

- nByxkuciotasie Ba(OH);;

- mHorokucinotaele AI(OH); , Sn(OH),

2. Tlo crenenu guccouyanuu:

- CWIIbHBIE (IETOYH — TUAPOKCHUIBI IIETOYHBIX U IIEI0YHO-3EMENbHBIX METAIIIOB);

- cpenane Mg(OH), ;

- cnadeie (NH4OH u HepacTBOprMBIE B BOJIE OCHOBAHUS )

3. Ilo pacTBOpUMOCTH B BOJIE:

- pacTBOpUMBIE — 3TO OCHOBaHUs MeTaiioB I u Il rpynm neproaudeckor CUCTEMBI
xumudeckux anemeHToB .M. MenneneeBa (kpome Oepuiuids U MarHusi); TUIPOKCH]
ammonnsa NH,OH.

- HepactBopuMmbie, Hanpumep: Cu(OH), , Fe(OH),

I'mapokcuabl, KOTOpbIE B3aUMOAECHCTBYIOT C KHUCIOTaMU U IIEJIOYaMu C
oOpazoBaHueM coseil, Ha3piBatoTcs am¢orepubiMu ( Be(OH), , Zn(OH), u np.).

Kucioramm Ha3bIBaIOTCS AJEKTPOJIUTHI, IPU JUCCOUMALIMU KOTOPHIX B KaueCTBE
KaTHOHA 00pa3yloTCs TONbKO KaTHoHKI Bogopona (HCl «— H'™ + CI).

OTpHLaTenbHbIE HOHBI, KOTOPbIE 00pa3yloTCs B PE3YNbTaTe OTPHIBA OT MOJIEKYJIBI
KHCJIOTBI OJIHOTO WJIM HECKOJbKUX aTOMOB BOJOpPOJa, HA3bIBAIOTCS KHCJIOTHBIMH
octatkamu (CI', HSO, °, SOy4 2').

OCHOBHOCTb — 3TO YHUCJIO aTOMOB BOJAOPOJIa KHCJIOThI, CIOCOOHBIX 3aMEIIaThCs
aTOMaMH MeTaJljla C 00pa30BaHUEM COJIH.

Kaaccudguxanust KHCI0T

1. ITo cocTaBy: - kucnopoacoaepxamue (H,SO4 — cepHas kucnora);
- 6eckucnopoaubie (HCI — xi10poBoopoiHas KUCaoTa).
2. Ilo ocHOBHOCTH: - onrnoocHoBHbie (HCI, HNO3, HBr);

- neyxocHoBHbie (H,SO,, H,SO3);
- mHoroocHoBusie (H3PO,, H;BOj3).
3. Ilo crenenu aucconuanuu - cunbHble (H,SO4 HCI);
- cpeqnue (H;PO4, H,SOs);
- cJ1a0ObIe (H2C03 , HQS)
ConsiMu Ha3bIBAIOTCS AJICKTPOJUTHI, TIPH JUCCOIMAIIMN KOTOPBIX OOpa3yrOTCs
KaTHOHBI METANNOB (a Takke KatnoH NH, ") ¥ aHHOHBI KHCIIOTHBIX OCTAaTKOB,
Knaccnduxauus cosiei
1. Cpeanue, ujium HOpMaJIbHbIE, COJIU - OTO MPOAYKTHI MOJHOTO 3aMEIICHUs
aTOMOB BOJI0poJia B kuciote atromamu Metaia (K,SO4 , Ca(NO;),).
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2. Kuciple coJHM — 3TO TPOAYKTHI HEMOJHOTO 3aMEIICHHUS] aTOMOB BOJOPOJa B
JIByX- WJIK MHOTOOCHOBHOM KHcyoTe Ha atoMbl MeTaiia ( NaHCO; , KH,PO,).

3. OCHOBHBIE COJIM — ATO MPOAYKTHI HEMOJHOTrO 3aMelienus rpynn OH™ B nByx-
WM MHOTOKHCJIOTHOM OCHOBaHMH Ha KuciaoTHbIN octaTok ( CaOHCI , Al(OH),Cl).

IIpakTu4eckue 3aHATHS
Ne 4 HcnbelTaHne pacTBOPOB KHMCIOT MHAMKATOpaMH. B3auMoaeiCcTBHE KUCIOT C
METaJlJlaMHi, OKCHUJIAMUA METAJIUIOB, OCHOBAHUSAMU U COJISIMHU.
Ne 5 HcnbiTanue pacTBOPOB WIET0YEH UHAUKATOpaMU. B3auMmoaencTBue menodyen
¢ consiMu. Pa3nokeHrne HepaCTBOPUMBIX OCHOBAaHHM.
Ne 6 B3saumopeiicTBue cojie ¢ Metauiamu. BzauMoaeicTBue cosieit JIpyr C
apyroM. ['maposn3 cosieil pa3auyHoOro THUIa.
3agaHus 1JI CAMOCTOATEIbHOTO BHITIOJIHEHUS :
— HE TIPEIyCMOTPEHO.
®opMa KOHTPOJIA CAMOCTOATEILHOM PA0dOThI:
— HE MPETYCMOTPEHO.
Bonpocsl 1j1s1 CAMOKOHTPOJISI 10 TeMe:
1. XuMH4eCcKue CBOMCTBA OKCHUIIOB.
Onpenenenue, kiaccupuKalysg, HOMEHKIATypa OKCHIOB.
Ornpenenenue, kiaccuduKalys, HOMCHKIATypa THIPOKCHIOB.
XUMHUYECKHUE CBOMCTBA TUIPOKCHJIOB.
Onpenenenue, kiaccuduKalys, HOMCHKIATypa HEOPTraHUYECKUX KHUCTIOT.
XUMHUYECKHAE CBOMCTBA HEOPTAaHUYECKUX KUCIIOT.
Omnpenenenue, KiaccuuKaIys, HOMEHKIATypa COJICH.
XUMHYECKHE CBOMCTBA COJICH.
Vkaxxute Kiaacchl BelllecTB M HazoBuTe ATU BemiecTBa: CuO; HNOj;
MgClz, H3PO4.
10.CocTaBpTe ypaBHEHUS peakLMi I LIETIOYKH TPEBPALICHUN:
C— CO; —» MgCO; — MgO — MgC(Cl, — Mg
11.CocTaBbTe ypaBHEHHMS PEAKIUN I LIETOYKHU IPEBPALICHUNA:
Cl,— HCI — CuCl, — Cu(OH), — CuSO4 — Cu

WX WD
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Tema 1.6. XuMu4ecKkue peakiuumn

OcCHOBHbIC NIOHATHSA M TEPMHHBI 110 TeMe: OKUCIUTENBHO - BOCCTAHOBUTEIIBHBIE
PaKIUU, OKHMCIIMTENb, BOCCTAHOBUTEND, IIPOLIECC OKHMCIIEHMS, NMPOLECC BOCCTAHOBIICHHUS,
peaklMsi COEAUHEHUs, PEaKLUsl PA3NOKEHUs, PEeaKUus 3aMelleHUs, peakuus oOMeHa,
peakuMsi ~ HEWTpanu3aluuu,  TEIUIOBOM  3(PQexT,  3K30TepMUYECKHE  peaKiluw,
SHAOTEPMUYECKHUE pEaKIMU, OOpaTUMbIE pEaKIUu, HEeOoOpaTUMbIE pPEaKUWU, HOHHBIE
peakiuu.

Il1aH u3y4yeHus TeMbl.

1. Krnaccudukarus XUMHYECKUX PEAKIIMA 110 U3MEHEHHUIO CTEIIEHU OKUCIICHUSI.

2. Krnaccudukamuss XUMHUYECKUX PEAKIMl MO YUCIYy U COCTaBY HCXOJHBIX U
00pa3yroIuXCs BEIICCTB.

3.  Kiaccudukanys XUMHYECKUX PEaKIMil 10 TeTUIOBOMY (P deKTy.

4. Knaccudukanusi XaMUIECKUX PEaKIUil 10 MpU3HAKY 00paTUMOCTH.

KpaTtkoe u3j10:xeHr€e TEOPETHYECKUX BOIIPOCOB.

Kaaccupukanusi XuMU4eCKMX peakuuil 0 M3MEHEHUI0 CTeleHn
OKHUCJICHHS.

OKHCIUTETBHO — BOCCTAHOBUTEIbLHBIMHM HAa3bIBAKOTCH PEeAKIUM IPU KOTOPBIX
U3MEHSIOTCS CTENEHU OKHUCIEHUS DJEMEHTOB, BXOMSIIMX B COCTAB PEArHPYIOIINX
BEILIECTB.

OxucanTe M — 3TO aTOMBI, MOJIEKYJIBI WJIM MOHBIL, IPUCOETUHAIOIINE AIEKTPOHBI.

BoccTaHoBHTEIH — 3TO ATOMBI, MOJIEKYJIbI MJIM HOHBI, OTIAFOIIHNE SJIEKTPOHBI.

IIpouecc okucaeHHA — 3TO IPOLIECC OTAAYHU DJIEKTPOHOB IIPU KOTOPOM CTEIEHb
OKHUCJIEHUS YBEJIIMUNBACTCS.

IIpounecc BOCCTAHOBJIEHHA — 3TO IPOLECC INPUCOCIUHEHUSA DBJIEKTPOHOB IIpU
KOTOPOM CTENEHb OKUCIIEHUS ITOHUKAETCS.

Hanpumep, peakius ropeHUss aMMHaKa B KACIIOPOJIE.

H-3H3+ i ng _ HHQ_Z n H2+1Q-2

4 |BoccranoButens N7 - 5¢ — N MPOLIECC OKUCIICHUS

5 |OKHCIIUTEID 0,"+4e — 207 mnporecc BOCCTAHOBIICHHS

4NH3 +502 = 4NO + 6H20
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Kanaccunpukanus XuMHYeCKUX peakluil 10 YMCJIY U COCTABY
HCXOJHBIX H 00Pa3yOUIUXCS BellecTB
Peakunu coeIMHEeHUS — 3TO PEAKIMHU, NPU KOTOPBHIX W3 HECKOJIBKMX BEIIECTB
o0OpasyeTcsi OIHO BEIIECTBO, O0Jiee CI0KHOE, YEM UCXOIHBIE.
N2 + 3H2 = 2NH3 SOz + HZO = HzSO3
Peakumu pasjioKeHUs1 — 3TO pPEAKIUU, NPU KOTOPBIX M3 OJHOIO CIIOXKHOIO
BelIeCTBa 00pa3yl0TCsl HECKOJIBKO 00Jiee MPOCTHIX BEIIECTB.
CaCO3 — CaO + COZ HzSO3 — SOz =+ HzO
Peaknumn 3amemeHusi (BbITECHEHHMs])) — STO PEAKIMHU, MPU KOTOPBIX IPOCTOE
BEIIECTBO B3aMMOJICHCTBYET CO CIIOKHBIM, 00pa3ysi HOBOE IPOCTOE BEIIECTBO M HOBOE
CJI0JKHOE.
Zn + 2HCI] = Zl’lClz + H2 2KBr + C12 = 2KCl1 +BI’2
Peaknum o0MeHa — 3TO peakiluu, MPU KOTOPHIX JBa BEIIECTBA OOMEHHBAIOTCS
CBOMMH COCTABHBIMM YacCTsIMH, 00pa3ys Ba HOBBIX BEILIECTBA.
Ba Clg + Naz SO4 = 2NaC(Cl + BaSO4
Peakuuu HelTpaam3anmu (YacTHBIM ciiyyail peakuuu oOMeEHa) — 3TO peakuuu
B3aUMOJEHCTBUS OCHOBAHHUS C KUCIOTaAMU.
2KOH + HzSO4 = KQSO4 + 2H20
Kaaccudpukanusi XMuMHYECKUX PEAKIMH M0 TeNJI0BOMY 3P PeKTy
KonnyecTBO TEIIOTHI, KOTOPOE BBIACISIETCS B PE3YJbTATE€ PEAKLUU, HA3bIBACTCS
TeMJIOBBIM 3(PPEKTOM JaHHON XUMUYECKOU PEAKIIHNH.
JK30TepMHYECKHUMHU HA3bIBAIOTCSA PEAKIUU, KOTOPHIE MPOTEKAIOT C BBIICICHHUEM
TEIUIOTHL.
H, + Cl, = 2HCI + 184,6 x/Ix
JHAOTEPMUYECKMMH HA3bIBAIOTCA PEAKIUU, KOTOPBIE MPOTEKAIOT C MOTJIONIEHUE
TEILIOTHI.
1/2N2 + 1/202 = NO - 90,4 KI[)K
Kunaccudpukanusi XuMu4ecKNX peakuid 1o Npu3HaAKy 00paTuMOCTH
HeoOpaTtuMbIMM Ha3bIBAIOTCS TaKUE PEAKLMU, KOTOPBIE NPOTEKAOT 10 KOHIA, T.
€. 10 MTOJIHOTO U3PACXOA0BAHUS OJJTHOI'O U3 PEArupyrOIIMX BEIIECTB.
Al Cl; + 3AgNO; — 3AgCl| + AI(NO3);
OOpaTuMBIMM Ha3bIBAIOTCS XUMHUYECKUE PEAKLIHH, MPOTEKAIOLIME NMPU JTAHHBIX
YCJIOBUSIX BO B3aUMHO IIPOTUBOIIOJIOKHBIX HAIPABJICHUSIX.
N2 + 3H2 <> 2NH3

IIpakTuyeckoe 3ausiTue
Ne 7 3aBUCUMOCTH CKOPOCTH XMMHUYECKOW pEakiuy OT MPUPOJIBI PEArupyOIIUX

BCHICCTB Ha IIPUMCPC B3&HMO,Z[€I>1CTBI/I$I MCTAJIOB C KUCJIOTaMU U COJISIMU.

3ajaHud I CAaMOCTOSATEILHOT0 BbINIOJIHEHUS:
— HE MPeyCMOTPEHO.

dopMa KOHTPOJIA CAMOCTOATEILHOM PA0OThI:
— HE MPEAYCMOTPEHO.
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Bonpocs! AJ1s1 CAMOKOHTPOJISI 10 TeMe:

1. Peakuuu noHHOro 0OMEHa, yCIIOBUS UX HEOOPATUMOCTH.

2. CocraBbT€ MOJEKYJISPHOE, IIOJIHOE HOHHOE U COKpalIEHHOE HOHHOE
YPaBHEHUS PEAKIMH B3aUMOJICHCTBUS XJIOpUa AIFOMUHUS C THIPOKCUIOM HATpPHSL.

3. CocraBbTe YypaBHEHHS pEaKUMM IKeJIe3a C MPOCTBIMU U  CIIOKHBIMU
BeniecTBaMu. [lokakure nepexoi 3JIEKTPOHOB M TMOSICHUTE, YTO OKHCIAETCI U YTO
BOCCTaHaBJIMBAETCS, UTO SIBIIAECTCA OKUCIUTEIEM U YTO BOCCTAHOBUTEIIEM.

4. 3akoHUMTE YypaBHEHHUs pEaKLMil, COCTAaBbTE€ JJEKTPOHHBIE YPABHEHUS
OKHUCJIEHUS-BOCCTAHOBIICHHSI, YKQ)KUTE€ OKHUCIMUTENb, BOCCTAHOBHUTENb, PACCTaBbTE

KO3 PUITNCHTHI:
N2 + H2 = e 5 Cu+ HZSO4 (KOHH.) T
Tema 1.7. MeTa/luIbI 1 HEMETAJLIIBI
OcHOBHBIE MOHATHUSA ) | TEePMMHBI no TEME: MAPOMETAJTYpPrus,

r'HaApOMCTAJLIYPIUA, SJICKTPOMCTAILTYPIrUsiA, aJIIOMUHOTCPMHUA, TAJIOT'CHBIL.

Ili1an u3y4eHus1 TeMbl.

1. Ob6mue puzndeckre CBOMCTBA METAJIJIOB 1 HEMETAILIIOB.

2. 3aBUCUMOCTb CBOMCTB 3JIEMEHTOB — METAJIJIOB OT MoJIoKeHUs B [leproanueckoit
cucTteMe xuMmuueckux aneMmeHToB .M. Menneneena.

3. O6mume cnocoObl MOJYYEHHUS] METAILIOB.

4. 'eneTnueckas CBA3b.

KpaTtkoe u3/10keHue TeOpeTH4eCKMX BOMPOCOB.

O0mue pusnveckue CBOICTBA METAJLIIOB.

BOIBIIMHCTBO XMMHUYECKHMX DJIEMEHTOB OTHOCAT K MeTamiamMm — 92 wu3 114
U3BECTHBIX JJIEMEHTOB. Bce MeTayibl, KpoMe pPTyTH, B OOBIYHOM COCTOSIHUM TBEPJbIC
BEILIECTBA M MMEIOT psii oOmmX CBOMCTB. OOIMEe CBONCTBA METAIJIOB: METAJLIBI — 3TO
KOBKHE, IUIACTUYHBIC, TATYYHE BEIIECTBA, HMEIONIME MeETAUIMYeCKUil Oleck u
CITIOCOOHOCTh MPOBOJUTH TEIUIO W AJICKTPUUYECKUH TOK. ATOMBI 3JIEMEHTOB-METAIIJIOB
OTAAIOT DJICKTPOHBI BHEIIHEro (2 HEKOTOpPbIe — M IPEJBHEIIHEr0) JIEKTPOHHOTO CJIOS,
IpeBpaIasiCh B MOJOKUTEIbHBIE HOHBI. DTO CBOMCTBO aTOMOB METAJIOB, ONpPECIAeTCS
TE€M, YTO OHHU HMMEIOT CPaBHHUTEIIPHO OOJIBIIIKE PAIAYChl M MaJIO€ YHCIIO IJIECKTPOHOB (B
OCHOBHOM OT 1 1o 3 Ha BHemHeM cioe). VckiroueHne COCTaBIAI0T JUIIL 6 METaJIOB:
aTOMBI T€pMaHHUsl, 0JI0BA, CBUHIIA HA BHEIIHEM CJIO€ UMEIOT 4 3JIEKTPOHA, aTOMbI CYPbMBbI
U BUCMYyTa — 5, aTOMBI TOJIOHUST — 6. J[J11 aTOMOB METaJIOB XapaKTEpPHbI HEOOJbIINE
3HaueHusi  diekTpoorpunarenbHocty (ot 0,7 mo 1,9) u®W  HUCKIIOYMUTENBHO
BOCCTAHOBUTEJILHBIE CBOMCTBA, T. €. CIIOCOOHOCTh OT/IaBaTh JIEKTPOHBI.

3aBHCHMOCTb CBOMCTB 3JIEMEHTOB — MeTAJJIOB OT I0JI0KEHHS B
IMepuoanueckoii cucreme xumuieckux 3aemMeHToB .. MenaeneeBa

B Ilepuoguueckoit cucreMe XxuMudeckux 3iaeMeHToB 1. 1. Menaeneera metauib
HaXOJISITCS HIDKE TMaroHajii 00p — acTar, a TakKXKe BBIIIE €€, B MOOOYHBIX MoArpymnmax. B
NepyuoJiax M TJABHBIX MOJArPyHIax JEMCTBYIOT 3aKOHOMEPHOCTH B HM3MEHCHUU
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METAJUIMYECKUX, a 3HA4YUT, BOCCTAHOBUTEIIbHBIX CBOWCTB aTOMOB »JJEMEHTOB. B
rpyInax CBEpXy BHHU3 BOCCTAHOBUTEIbHBIC CBOMCTBA YCUJIMBAIOTCA, TaK KakK WUJIET
yBeJIMUEHUE paauyca atoma. B mepuonax ciieBa HampaBO BOCCTAHOBUTEIbHBIE CBOMCTBA
YMEHBIIIAIOTCH.

XUMHUYECKHE DJIEMEHTHI, pacloyioKeHHble BOJIM3M auaroHanu 0op — acrar (Be,
Al, Ti, Ge, Nb, Sb) o6magaroT 1BOWCTBEHHBIMUA CBOMCTBAMHM: B OJHUX CBOUX COCIMHEHUSIX
BeIyT ce0s KaK METaJIbl, B IPYTUX MPOSBIISAIOT CBOMCTBA HEMETAIIIOB.

B moOouyHBIX  TWOArpYyIax BOCCTAHOBUTENIbHBIE  CBOMCTBA  METAJIOB  C
YBEIMYECHHUEM MOPSAKOBOTO HOMEPA Yallle BCETO YMEHbBIIIAIOTCSI.

DT0 MOXKHO OOBSCHUTH T€M, YTO Ha MPOYHOCTH CBSI3U BAJICHTHBIX JJIEKTPOHOB C
SJIPOM Y aTOMOB ATUX METAJIJIOB B OOJIbIIIEH CTETICHH BIIMSET BETUYMHA 3apsija sapa, a He
paguyc aroMa. BennuumHa 3apsiza sapa 3HAYUTEIBHO YBEJIMYMUBACTCSA, NPUTSIKEHUE
AJIEKTPOHOB K SAJIPY ycuiuBaeTcsi. Paguyc aToma npu 3TOM XOTS U yBEJIUYUBAETCS, HO HE
CTOJIb 3HAYUTEIBHO, KAK Y METAJUIOB IVIaBHBIX HOATPYMII.

OO0uue crnocoObI MOJTy4YeHUS METAJLIOB

1. Ilupomerannayprusi - COBOKYIHOCTh METAJUIypPrUYECKUX TMPOLIECCOB,
MPOTEKAIOIIMX MPU BBHICOKMX TEMIIeparypax. DTO OTpaciib METaJUIypruu, CBsi3aHas C
MOJIyYEHUEM U OYHUIIEHHEM METAJUIOB MU METAUIMYECKUX CIUIABOB MPU BBICOKUX
TeMIepaTypax

- BOCCTaHOBJIeHUE MeTailioB yrieM: ZnO + C — Zn + CO
- BOCCTAaHOBJIEHHE METAJIOB OKcujioM yriepoaa: Fe,O; +3CO — 2Fe + 3CO,

2. DJEeKTPOMETAJUIYyPrusi — METOJ IOJYYEHHS METAJJIOB, OCHOBAHHBIM Ha
AJEKTPOJIN3E, T. €. BBIJACICHUU METAVIOB M3 PACTBOPOB WM PACIUIABOB UX COCAMHEHUU
IpU TPOIYCKAHWHU 4YEpe3 HHUX [OCTOSHHOIO SJIEKTPHUYECKOTO TOKAa. IDTOT METOJ
MPUMEHSIOT TJIaBHBIM 00pa3oM IS MOJIyYSHHUS! OYEHb aKTUBHBIX METAJIJIOB — IIEJTOYHBIX,
HIEJI0YHO3EMETBHBIX U aTIOMUHUS, a TAKXKE TPOU3BOJICTBA JICTUPOBAHHBIX CTaJCH.

- BOCCTAaHOBJICHHE METANIOB DJIEKTPUUYECKUM TOKOM (DJIEKTPOJIU3):
KOHI[eHTparus HoHoB Ni*~ no/mkHa
OBITH OOJIBIIIE KOHIICHTPAIIMU HOHOB H'.
NiSO4 — Ni*" + 80,™ HOH < H™ + OH

3. Merasorepmusi (aJJIOMMHOTEPMHS, MATHUMUTEPMHUsI) — BOCCTAHOBJICHUE
METa/NIOB U3 UX COCOUHEHUW IPYrUMHU MeTajUlaMH, XMMHUYECKH 3HAYUTENbHO Ooiiee
aKTUBHBIMHM, YEM BOCCTaHABJIMBAEMbIC, NMPU MOBBIIMICHHBIX TEMIIEpaTypax, Hampumep,
ATIOMUHUEM (QTIOMUHOTEPMUS) WK MaruueM (Marauiitepmus): 4Al + 3MnO, — 2A1,0;
+ 3Mn

4. T'mapoMeTajiyprusi - BbIICICHHE METAUIOB U3 Py, KOHUEHTPATOB H
OTXOJI0OB TPOM3BOACTBA C IOMOIIBIO BOAHBIX pPAaCTBOPOB OINPEIEIEHHBIX BEIIECTB
(XMMUYECKHUX PEAreHTOB).

5. BoccranoBnenune meraiioB Bogopogom: WO; +3H, — W + 3H,0

I'eneTnueckasi CBA3b

OcHoOBHEIE DK CHIOEI OcHorauma ~a
Me 4 Amd¢oTepHBIe 0KCHIBI AmdoT. rugpok cuger — Coom.
KHCI0THEIE 0K CHIBI KucaoTsl 4
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Bbuosiornyeckasi poJjib MeTALJIOB

[IpocThie BemiecTBa, 0Opa30BaHHBIE XUMUYECKUMH JIEMEHTAMU — MeETallylaMu, U
CJIO’KHBIC METAJIJIOCOJIEpIKAIlMe BEIECTBA UTPAIOT BAXKHEUITYIO0 POJib B MUHEPAJTILHOU U
OPraHUYeCKON <«OKU3HW» 3eMJIh. ATOMBI (MOHBI) JJIEMEHTOB METAJJIOB SIBISIOTCS
COCTABHOM YaCThIO COCMHEHUHN, ONPENEISIOMNUX OOMEH BEIIECTB B OPraHU3Me YeJIOBEeKa,
UBOTHBIX. Hanpumep, B KpOBH 4eslOBEKa HaiJIeHO 76 3JE€MEHTOB, U3 HUX TOJBKO 14 He
SBIIAIOTCS MeTaJulaMH. B oprannsme denoBeka HEKOTOPBIE 3JIEMEHThI-METAILIbI (KalIbIIHii,
Kalui, HaTpWil, MarHui) TPUCYTCTBYIOT B OOJBIIOM KOJUYECTBE, T. €. SBISIIOTCS
MaKpO3JIEMEHTaMH. A TaKue METajulbl, KaK XpOM, MapraHell, >Kele30, KOOalbT, Melb,
MOJIUOJIEH MPUCYTCTBYIOT B HEOOJBIIINX KOJIMYECTBAX, T. €. ’TO MUKPOIIEMEHTHI.

IIpakTHyeckue 3aHATHSA:
Ne 8 [Tomydenwne, coOMpanne U paclio3HaBaHUE Ta30B.
Ne 9 Pemienue skcriepuMEHTaIbHbIX 3a1a4.

3agaHus 118 CaMOCTOSITEIbHOTO BbITIOJTHEHUSI:
— HE IPEyCMOTPEHO.

®opMa KOHTPOJISA CAMOCTOATEILHOM PA0OThI:
— HE IIPENYCMOTPEHO.

Bonpocsl 1J1si CAMOKOHTPOJISI TI0 TeMe:
1. OGmue ¢puznueckre CBOMCTBA METAIIOB U HEMETAILIOB.
2. CocTaBbTe YypaBHCHHS pEaKIMH >JKelie3a C TPOCTBIMA H  CIIO)KHBIMHU
BenecTBaMu. [IokakuTe IMepexoia 3JICKTPOHOB M IOSCHUTE, YTO OKHUCISACTCS M YTO
BOCCTAHABJIUBACTCS, UTO SIBJIICTCSI OKUCIIUTEIIEM U YTO BOCCTAHOBUTEIICM.
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Paszpnes 2. Opranuyeckasi XuMus
Tema 2.1. OcHOBHBIC IOHATHSA OPraHMYECKOM XMMHUH U TEOPUHA CTPOCHUS
OPraHuYeCKMX COeTUHEeHH I

OcHOBHBbIE MOHSITHSI U TEPMHUHBI M0 TeMe: OPTaHNYECKass XUMHUS, OPTaHUICCKUE
BEIIECTBAa, HM30MEPHs, H30MEphI, SMIHpUYEcKas ¢(opMyIa, 3JIEKTpoHHas ¢dopMyIa,
CTpyKTypHasi (opMyia, TONHAs CTPYKTypHas (opMyia, COKpamEHHas CTPYKTypHas
dbopmya.

Il;1aH u3y4eHus TeMbl.

Nk W=

[IpeaMeT opraHUYECKON XUMUU.
HekoTopsie 0cOOEHHOCTH OPraHUYECKUX COSTMHEHUH.
OcobeHHoCTH aToMa yriiepoja.
Buasl popmyn, uCnonb3yeMbIX B OpraHMueCKON XUMUHU.

OcHOBHBIE MOJOKEHUS TEOPUU XUMUUYECcKoro ctpoerus: A.M. bytneposa.

KparTkoe u3noxkenne TeopeTu4ecKux BOMPOCOB.
IIpeamer opraHn4ecKod XMMHUHU
Oprannyeckasi XMMHSI — 3TO XUMUS COEAMHEHUN YIIIEpOa.

Opranuyeckne BellecTBa — 3TO BelIeCTBa cojepxkaiue yriepon (kpome CO,

CO, , H,CO3 u e€ conelt, n3yuyaeMbIX B HCOPTaHUYECKOU XUMHUH ).
HexoTopbie 0COOCHHOCTH OPraHMYEeCKUX COCAUHECHUI

[IpusHak cpaBHeHus | Heopranudeckue BellecTBa OpraHnyeckue BelecTBa
DOnemeHTapHbIi cocTaB | OOpa3oBaHbI Bcemu | Comepkar  yriaepon, asor,
3IeMEHTaMu BOJOPOJ, KHCIIOPOX, PEXE —
NEPUOJINYECKON CUCTEMBI cepy, hocdop rajoreHsl
BanenTtHocTh [Tepemennas i | IlocrosHHa i yriepoja,
AJIEMEHTOB OOJIBIIMHCTBA JIIEMEHTOB BOZOPOJA, KUCIOPOAa, a30Ta,
cepsl, pocdopa, raJoreHoB
Bunpr xumuueckux | Monnas, KOBaJIeHTHas1, | KoBasieHTHas1, BOJOpOIHAs
CBs3EH METaJUTMYECKast
Tepmuueckas Croiikue K HarpeBanHwuto, | Paznaratorcs npu
CTOMKOCTb TYTOIIJIABKHE 300 — 400 °C
I'oprouectn bonpmmuacTBO BemiectB  He | ['opsar, npespamasice B CO; u
rOpPSIT H,O.
Ckopocth xumuueckux | MlonHbie peakuuu | Peakuuun MPOTEKAIOT
peakuuii MIPOTEKAIOT MTHOBEHHO MEJJICHHO, 4aCTO 00paTUMBI

[Ipuuuny crnenupuIHOCTH OPTraHUYECKUX COSTUHEHHH MOXKHO OOBSICHUTH
CTPOCHUEM aTOMa YTJIEpoJia U MPUPOJION XUMUYECKUX CBSA3EU, COCAUHSIONIUX 3TH aTOMBI

Oco0enHOCTH aTOMA YIJIEPOAA

C IPYTMMHU aTOMaMH B MOJIEKYJIaX OPraHM4YECKHUX BEIIECTB.
Yriepoa nposiBisieT BAJIEHTHOCTD [V BO BCeX OPraHMYeCKUX COEUHEHHSX.




CrerneHb OKHCIIEHHS YIVIEpOAAa B MOJIEKYJIAX OPraHUYECKUX COEIMHEHHH MOYKET
ObITh caMOll pa3HO#. YTiepos crmocoOeH Kak OTJaBaTh, TaK U MPUOOPETAaTh BaJCHTHHIC
AJIEKTPOHBI (OHU OTAENEHBI OT SPa TOJBKO JABYXAJIEKTPOHHBIM CIOEM).

ATOMBI yriiepojia MOTyT 00Opa30BbIBaTh 1EMH, 3aTPAYMBasi HA B3aUMHYIO CBA3b 10
OJIHOM, MO JIB€ U TIO TPU €AUHUIIBI BATIEHTHOCTH.

VYriepoaHbie IEnu MOTYT ObITh TPSIMBIMH, PA3BETBIAEHHBIMUA U LIUKIMYECKUMHU.

Buabl ¢gopmyJi, HCIIOIB3yeMbIX B OPraHMYeCKOil XHMUH

1. Dvnupuyeckasi popmyia (MOJIeKYJASIPHAsI) — OTPA’KACT KAYECTBEHHBIA U
KOJIMYECTBEHHBINA COCTaB MOJIEKYJIbI.

Hanpumep: CHy C,H;0OH

2. DaekTpoHHas (opmynaa COACPKHUT H300pAKEHUS IIIEKTPOHHBIX Tap,
o0pa3yroIux XuMHU4ecKyto cBsi3b. Hanpumep:

H H
H:E:H H:E:E:O:H
H H H

3. CrpykrypHas popmyJia — hopmyia CTPOSHUS.
Ilonnasi crpykrypHasi ¢gopmyJia MOKa3bIBA€T BAJEHTHOCTh KaXJOT0 aToMa Hu
NOPSIZIOK UX COCTUHEHUS B MoJieKyJie. Hanpumep:

H H H
| H-C-C-O-H
H-C-H n
b H

CoxkpaménHass CcTpyKTypHast opMyJia IOKa3bIBa€T TOJBKO CBSI3U MEXKIY
aTOMaMHM yIJepoja.
Hanpumep: CH, CH; - CH,0OH
OcCHOBHBIE I0JI0KEHUS TEOPUU XMMHYEeCKOro crpoenusi A.M. byrtiieposa

1. ATOMBI B MOJEKyJIaX COEOUHEHBI APYr C JPYyIOM B OIpPEACICHHON
MOCJIEIOBATENBHOCTH COTJIACHO MX BaJIEHTHOCTSAM. llociienoBaTenbHOCTh MEXKAaTOMHBIX
CBSA3€Il B MOJIEKYJE Ha3bIBAETCSI €€ XUMUYECKUM CTPOCHHEM U OTPAXAETCs OJHOMN
CTPYKTYpHOU popMyiioi ((popMyIoil CTpOCHHUS).

M30Mepusi — cyniecTBOBaHUE BEIIECTB OJIMHAKOBOIO COCTaBa, HO O0JIaarOIINX
Pa3TUYHBIMU XUMUYECKUMH U (PU3NUECKUMHU CBOMCTBAMM.

M30Mepb1 — 3TO BelecTBa, KOTOPhIE UMEIOT OJIMHAKOBBIM COCTaB (OJUHAKOBbHIE
AMIUpHUYECcKUEe GOPMYIIbl), HO PA3TUYHOE CTPOCHUE MOJIEKYJ (pa3IudHble CTPYKTYpHbBIE
dhopMyJibl) U pa3IuYHbIC CBONCTBA.

2. XMMHYECKOE CTPOCHUE MOKHO YCTAHABJIMBATh XUMHUYECKMMHU Meroaamu. (B
HACTOsIIee BPEMs UCIIOIB3YIOTCS TaKKe COBPEMEHHbIE (PU3NYECKUE METO/IBI).

3. CBolicTBa BELIECTB 3aBUCAT OT UX XUMHYECKOT'O CTPOEHUS.

4. ITo cBOMCTBaM AAHHOTO BEIIECTBA MOYKHO ONPEAEIIUTH CTPOCHHUE €TI0 MOJIEKYJIBI,
a 110 CTPOCHMIO MOJIEKYJIBI - IPEBUIETH CBOMCTBA.

5. ATOMBI U TpyIIIBI ATOMOB B MOJIEKYJIE OKa3bIBalOT B3aUMHOE BIIMSIHUE JIPYT Ha
apyra.

I[IpakTHYecKkoe 3aHATHE
Ne 10 M3roroBneHue Mojiesield MOJIEKYJl OpraHMYECKUX BELIECTB
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3anaHus I CAaMOCTOSATEILHOT0 BHINIOJIHEHUS:
— HE MPeyCMOTPEHO.

dopMa KOHTPOJIA CAMOCTOATEILHOU PA0OTHI:
— HE MPEAYCMOTPEHO.

Bonpocs! A1 CAMOKOHTPOJIA 110 TeMe:

1. OcHOBHBIE MOJIOKEHUS TEOPUU CTPOECHUS OPraHMYECKHUX BemecTB A.M.
bytneposa.

2. W3 BemectB, (popMysbl KOTOPBIX JaHbl HUXKE, BBIMIUIIMTE H30Mephl. [lon
(opMysiaMu OJNUIINTE HA3BAHUS COOTBETCTBYIOIIMX BEIIECTB:

CH3 — CH2 — OH, CH3 — CHOH - CH3, CH3 — CH2 -
COOH;

CH3 — CH2 — CH2 — COOH, CH3 - CH2 - CHon, CH3 -0 -
CHs;

CH; — CH, — COH; CH; - CHCH; — CH, — COOH; CH; —
COOH.

Tema 2.2. YrieBoaopoab! M UX NPUPOJIHbIE HCTOYHUKH
Tema: «OO01mas xapakTepuCTHKA YIJIEBOAOPOI0B AJIKAHBI.
OCHOBHBIC IOHATHA U TEPMHHBI 110 TeMe: AIKaHBI.

Il;1aH u3y4yeHus TeMbl.
1. OO61ue cBeIeHHS O MPEICTbHBIX YTIEBOI0POIaX.
2. XapakTepuCcTUKa METaHa.

KpaTtkoe u3inoxxeHne TeopeTH4eCKUX BONPOCOB.
OO0mue cBeeHNs 0 MPeAeJbHBIX YIJIEBOAOPOIAX
IIpeneJbHBIMH HA3BIBAIOTCS YIJIEBOAOPOAbI, B MOJICKYJE€ KOTOPBHIX BCE ATOMBI
yriiepoAa CBs3aHbl JAPYTr C JPYrOM OJIMHAPHBIMU CBSI3SIMH, a OCTaJbHbIE BaJECHTHOCTHU
HACBIILIEHbI aTOMaMH BOJOPOAA.
IIpenesbHbIe  YIJIEBOAOPOAbI, HACHIIIEHHbIE YIJIE€BOAOPOAbI, SKHPHbIE
yIJ1€BOJ0POAbl, NapaduHbl, ATKAHbI — CUHOHUMBI.

O6mas dhopmyna ankanoB: C,H,,,; rae n — okranoBoe unciio ot 0 10 .
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I'omosiornyeckuit psax T'omosornuyeckuii psax

aJIKAaHOB paanKaaoB

CH4 MeTaH -CH; wmetun
C,Hg »oran -C,Hs »orun
C;Hg mpomnan -Cs;H;  mponun
CsH,y Oyran -C4Hy Oytun
CsH;, 1neHTaHn -CsH;; mnenTHI
C¢H;s Trekcan -C¢Hyz rexcun
C;sH,¢ renran - C,H;s rentun
Cngg OKTaH - C8H17 OKTHUJI
CoH,y HoHan -CoH;9 HOHHI
CioHz nexan - CioHyy  menun

Homenkaarypa. Jlns Ha3BaHuWs TpPENETbHBIX YIIIEBOJOPOJOB TMPUMEHSIOT B
OCHOBHOM CHCTEMATHYECKYI0 M paAlMOHAIBHYIO HOMEHKIATypbl. Ha3BaHus mepBBIX
YETHIPEX WICHOB TOMOJIOTHYECKOTO psjila METaHAa TPUBHAIBHBIC: METaH, JTaH, MPOTaH,
Oyran. Haumnas ¢ maToro Ha3BaHUsS O0Opa30BaHBI OT TPEUYECKUX YHCIHUTEIBHBIX C
nobasinenueM cyddukca —aun (3TUM TOAYEPKUBACTCS CXOJCTBO BCEX MPEACIIbHBIX

YIJIEBOJIOPOJIOB C POJOHAYAJIBHUKOM J3TOr0 psiia — MeTaHoMm). Haspanus 1o
CHUCTEMAaTHYECKOM HOMEHKJIATYPE COCTABIISIOT CIETYIOIIUM 00pa3oM:
1.B  dopmyne Momekynsl — ajKaHa H;C—CH—CH,—CH—CH,—CHj;
BBIOUPAIOT | |
IJIaBHYIO 1I€Th — CaMyl0 JJIMHHYIO. CH; CH,—CH,—CH;
1 2 3 4 3aMECTUTEIIb (paaukain). Ecmu
H;C—CH—CH,—CH—CH,—CHj; 3aMeCTUTEEH HECKOIbKO, TO MOCTYHal0T
| 5] 6 7 TaK, 4TOObl LU(PBI, YKa3bIBAIOIIHE HX
CH; CH,—CH,—CH; MOJI0KEHHE, ObLIN HauMEHBIINMH.

3aMeCTUTEIH NMEPEUUCTSIOT 10 allpaBUTy

2.3aTeM 3Ty LEeNb HYMEPYIOT C TOrO
KOHIIa, K KOTOPOMY OJIM)KE PacIOIOKEH

3.YrieBoiopos; Ha3bIBAIOT B TAaKOM MOPSJKE: BHadalle YKa3blBaloT (LU(pOi)
MECTO PaCIOJIOKEHUSI 3aMECTUTENS, 3aT€M Ha3bIBAIOT 3TOT 3aMECTUTENh (pajuKkai), a B
KOHIIE JO00aBJISIIOT Ha3BaHUE TIJaBHOM (camoil mnuMHHOM) uenu. Takum 00paszoM,
yTIEBOAOPO MOXKET ObITh Ha3BaH: 2-MeTUJI-4-3THITeNTaH (HO He 6-MeTHII-4-3TUJITENTaH).

Ecnu B rimaBHOM LenM COAEPKUTCS HECKOIBKO OJIMHAKOBBIX 3aMECTUTEIIEH, TO UX
YUCJIO 0003HAYAIOT TPEYECKUM YHUCIHTEIbHBIM, KOTOPOE CTaBsT Iepej] Ha3BaHUEM ITHUX
3amectutenei. llpucraBku mu-, Tpu-, TeTpa- M T.J. HE BIUSIOT Ha aidaBUTHOE
PacIIONOKEHUE 3aMECTUTENEH B HA3BAHUU.

XapakTepucruka MeTaHa

1. Haxoxnenue B mpupoae. O0pa3yercs NMpu THUEHUU OPraHUYECKUX BEIECTB,
MMO3TOMY BCTpe4aeTcss OH Ha Oosorax (OOJOTHBIA Ta3), B IMaxTax (PyIHUYHBIN Ta3),
BXOJIUT B COCTaB MPUPOAHOTO raza (10 98%) v MmomyTHBIX Ta30B.

2. ®usunyeckue cBoiicTBa. ['a3 6e3 1BeTa u 3amaxa, SJIOBUT, Jerde Bo3ayxa B 1,8
paza; MaJlopacTBOPUM B BOJIE.
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3. CTtpoenue moJsekyabl. Mosekyna MmeTana umeer ¢popmy Terpasipa. Terpasap —
9TO NMHUPAMHUAA, B OCHOBAHMM KOTOPOM JIEKUT PAaBHOCTOPOHHHUM TPEYroJIbHUK. B meHrtpe
TETpa’Apa HAXOAUTCS aTOM YIJIEPOJA, a BCE €r0 YEThIPE BAJEHTHOCTH HAIIPABIICHBI K
BEpIIMHAM TeTpa’Apa. PU3NYECKMMHM METOJAaMHM HCCIEIOBAaHMS YCTAHOBJIIEHO, YTO
BaJICHTHbIE yIIbI paBHbI 109°28.

CH4 — H III

MOJIEKYJISIpHAs H:C:H H-C-H

bopmyia H — H -

(Ka4eCTBEHHBIH, SIICKTPOHHAA CTPpYKTypHas

KOJIMYECTBEHHBIN dopmyita dopmyura

COCTaB); (koBayeHTHAas (mopsimox

NOJIAPHAs CBSI3b); COCTTMHECHHUSI

aTOMOB B
MOJIEKYJIE).

4. XUMH4YeCKHe CBONCTBA.

1) l'oput B Bo31yXe roiry0OBaThIM IIIAMEHEM, IIPHU 3TOM BBIIEISAETCS SHEPTUS
okono 39 M/ Ha 1m?. C Bo3myxoMm 00pa3yeT B3phIBOONACHBIE CMECH MPU 00BEMHBIX
KOHIIEHTpanusax ot 5 10 15 %. Touka 3amep3anus —184°C (1ipu HOpMAIBLHOM JABIICHHH).
CH4 + 202 = C02 + 2H20

CH, +Cl, — CH;+ HCI 2) Bcrymaer ¢ rajgoreHamMu B peakiuu
CH;CI + Cl, — CH,Cl, + HCI 3aMelIeHus, KOTOpbI€  MPOXOJAT MO
CH,Cl, + Cl, — CHCI;+ HCI CBOOOJ/IHO PaJUKAIbHOMY MEXaHU3MY

CHC13 + C12 — CC14 + HCI

3) Beire 1400 °C paznaraercs 1Mo peakiuu: 2CH, — C,H, + 3H,

4) Oxucnsiercs 10 MypaBbuHOM KHCIOTH npu 150-200 °C u gaBnenun 30-90 at™m. mo
LEMTHOMY PaJuKaIbHOMY MEXAHU3MY: CH, + 3[0O] —» HCOOH +
H,O

5. loayyenue.
1) B mabGoparopuu moiydaroT HarpeBaHueMm O€3BOJHOTO THUAPOKCHIA HATPUS C JCASTHOU
YKCYCHOU KHUCTTOTOM. 2NaOH + CH;COOH —
NagCO3 + CH4
2) Bo3MOKHO MOTyYeHHE METaHa CIIABIICHUEM alleTaTa HaTPUsl C TUJIPOKCHUIOM HATPUSL.

CH;COONa + NaOH — CH41 + Na,COs

6. IIpumenenue: ra3oo00pa3HOE TOILIMBO; PA3JIOKEHUE METaHa MCIOJIB3YIOT IS
MOJYyYEHUs] Ta30BOM CaXW, aleTWICHa, BOJOPOJAA; UCIOJIb3YIOT IS MOJYYECHUS
dbopmanbaeruaa, CHHTE3-raza, XJopopOU3BOIHbBIX.

I[IpakTH4yeckue 3aHATHS
— HE MPETYCMOTPEHBI

3agaHus VIS CaMOCTOATEIbHOI0 BBINOJTHEHHUS :
— HE [IPELYCMOTPEHO.

@®opMa KOHTPOJIS CAMOCTOATEILHOM PadOThI:
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http://ru.wikipedia.org/wiki/%D0%94%D0%B6%D0%BE%D1%83%D0%BB%D1%8C
http://ru.wikipedia.org/wiki/%D0%93%D0%B0%D0%BB%D0%BE%D0%B3%D0%B5%D0%BD%D1%8B
http://ru.wikipedia.org/wiki/%D0%9C%D1%83%D1%80%D0%B0%D0%B2%D1%8C%D0%B8%D0%BD%D0%B0%D1%8F_%D0%BA%D0%B8%D1%81%D0%BB%D0%BE%D1%82%D0%B0
http://ru.wikipedia.org/wiki/%D0%90%D1%82%D0%BC%D0%BE%D1%81%D1%84%D0%B5%D1%80%D0%B0_%28%D0%B5%D0%B4%D0%B8%D0%BD%D0%B8%D1%86%D0%B0_%D0%B8%D0%B7%D0%BC%D0%B5%D1%80%D0%B5%D0%BD%D0%B8%D1%8F%29
http://ru.wikipedia.org/wiki/%D0%93%D0%B8%D0%B4%D1%80%D0%BE%D0%BA%D1%81%D0%B8%D0%B4_%D0%BD%D0%B0%D1%82%D1%80%D0%B8%D1%8F
http://ru.wikipedia.org/wiki/%D0%A3%D0%BA%D1%81%D1%83%D1%81%D0%BD%D0%B0%D1%8F_%D0%BA%D0%B8%D1%81%D0%BB%D0%BE%D1%82%D0%B0
http://ru.wikipedia.org/wiki/%D0%90%D1%86%D0%B5%D1%82%D0%B0%D1%82_%D0%BD%D0%B0%D1%82%D1%80%D0%B8%D1%8F

— HE NIPELYCMOTPEHO.

BOHpOCbI A CAMOKOHTPOJIA 110 TEME:

1. Onpenenenue, oo61mast GpopmyJsia, FOMOJOTMYECKUN psJl aTKAHOB.
2. [IpupoaHsblii ra3, ero cocTas.
3. Cpenu mepednciieHHBIX (GOpMyJT HAWAUTE TOMOJIOTH METaHa, HA30BUTE WX,

st ogHoro u3 Hux Hanumute uzomepsl: CHy; CeHy; C¢Hg; CsHg; CsHyg; CsHys;
C6H14.

4. CocTaBbTe COKpAIEHHBIE CTPYKTYpHBIE (POPMYJbl U MOAMUIINTE HA3BaHUS
BCEX U30MEPOB I'enTaHa.

5. CKoJbKO JIUTPOB M KWjIorpammoB okcuja yrieponaa (IV) monyuurcs mpu
CrOpaHuu 5 MOJIb OKTaHa?

6. CocraBbTe ypaBHEHHUs pEeaKUUi, IPU MTOMOIIN KOTOPBIX MOXKHO OCYIIECTBUTh
cnenyromue npespamenus: C — CH, — CH3;Cl — C,Hg — C,H;CI.

Tema: ((HereI[eHBHBIe YIJICBOAOPOAbI — AJIKCHBI, AJIKUHbI, AJIKAAVUCHBD).

OcHOBHBIE TOHATHS M TEPMHUHBbLI TI0 TEME: HCIPCACIbHBIC YIJICBOJAOPOAbI,
AJIKCHBI, AUCHBI, AJIKUHbI, KPATHBIC CBA3H, IIPUBHUIIO MapKOBHI/IKOBa.

IlnaH u3yvyeHHs TeMbl.

1.  OOwue cBeneHus 0 HEMPEIETbHBIX YTIEBOAOPOAaX (M30MEPHI U TOMOJIOTH).
2. ®usznyeckue CBOMCTBA HENPEICIbHBIX YIIIEBOIOPOIOB.

3. Xumudeckue CBOMCTBA HEMPEACIIbHBIX YIJIEBOIOPOIOB.

Kpartkoe n3noxeHune TeopeTH4eCKUX BONPOCOB.
OO01mme cBeleHU 0 HelmpeaeJbHbIX YIJIeBOA0PoAaX (H30Mepbl U TOMOJIOTH)
HenpeaejabHble YIieBOAOPOAbI - 3TO YIJIEBOAOPOJBI, COJEp)KAIlUE KpaTHbBIE
CBSI3U B YIJIEPOJHOM CKEJIETE MOJIEKYIIbI.
KpaTHbIMH Ha3bIBaIOTCS IBOMHBIE U TPOWHBIEC CBA3H.
K HemnpenenbHbIM YIJI€BOJOPOJAM OTHOCSATCS AJIKEHBI, AJIKWHBI, aJKaJuEHbl U
JpyTrUe YriIeBOIOPObl C KPATHBIMU CBA3SIMU B MOJIEKYJIE.

Kiacc: AJIKEHEBI AJIKUHEBI AJkaaueHbl
O6mas dopmyna:  C,Hjy, C,H».» C,H».»

Tyl cBs3U: Onna nBotiHas (-m-) cBsi3b  OpHa TpOMHAs CBS3b JIBe 1BOMHBIEC
(-m-) cBs3M

[Tpumepsnl CH,=CH, oten (3TuicH) CH=CH »5TuH (ameTuicH)
CH,=C=CH,nponaaueH

TOMOJIOTOB: CH,=CH—CH; nponnen = CH=C-CH; nponuun CH,=C=CH—

CH; 6yraguen-1,3
CH,=CH—CH,—CH; CH=C—CH,—CHj3
OyTeH-1 OyTuH-1

Buabl usomepuun
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CrpykrypHas: IIpocTpancTBeHHast MexkkiaaccoBast

U30MEPHUSA  YIJIEPOJIHOTO (reometpuueckas 15810 (HampuMep: alKeHbl U
CKeJleTa, U30MepHst LUC-TPAHC; JUISl aJIKEHOB [UKJIOAJIKAHBI WiIn
MOJIOKEHUST 3aMECTUTENS U aJIKaJIUCHOB). AJIKUHBI U aJIKaJIueH

WJIU KPATHOW CBSI3H.
IIpumep 1. U3omepsnl cocraBa C4Hg. 1) 6yren-1 CH,=CH—CH,—CH; ; 2) 2-
METUJIIPOTIEH;

3a) TpaHc-OyTeH-2; 30) uuc-
OyTeH-2;

4) METUIUKIONPONAH ; 5)
UKJIOO0yTaH.

BemectBa 1 u 2, a Takke 4 1 5 - ©30MepsI yIIIEpOAHOTO CKeneTa; Bemecrsa 1 u 3 -

M30MEPBI TIOJIOKCHUSI TBOMHON CBSI3M; BerecTBa 3a U 30 - MUC-TPAaHC M30MEPHI; BEIECTBA
1,2 ,3 ¢ oqHOM CTOPOHBI M BEIIECTBA 4 U S C IPYroil CTOPOHBI - MEKKIIACCOBBIE H30MEPHI.

IIpumep 2. Hexotopeie nzomepsl cocraBa CsHg: 1) nentun-1 CH=C—CH,—CH,—
CH; ;

2) neatuH-2 CH;—C=C—CH,—CHj3;; 3) 3-meTunOyTun-1;
4) nenrtagueH-1,2 CH,=C=CH—CH,—CHj; ; 5) nmenranues-1,3 CH,=CH—
CH=CH—CHj; ;

6) nearaauen-1,4 CH,=CH—CH,—CH=CH,; 7) 2-metun6yraaueH-1,3

BemectBa 1 u 3, a Takke 5 u 7 - ©30Mepbl YIIIEPOAHOTO CKeneTa; BemecTsa 1 u 2 -
M30MEPHI TTOJI0KEHUSI TPONHOM CBA3U; BeliecTBa 4, 5 U 6 - ©30Mephl MOJIOKEHUS TBOMHBIX
cBsI3ei; BemecTBa 1, 2 u 3 ¢ oqHOM CTOPOHBI U BemlectBa 4, 5, 6 u 7 ¢ Ipyroil CTOPOHHI -
MEKKJIACCOBBIE U30MEPHI.

Jlns ankeHOB LMC-TPAHC U30MEPHI €CTh TOJIBKO B TOM Cilyyae, €ClIu KaKIbId U3
JIBYX aTOMOB YIJIEpO/ia, CBSI3AHHBIX IBOMHOM CBSI3bI0, UMEET JIBA PA3HBIX 3aMECTUTEIIS, HO
IIPY 3TOM JIBa U3 3TUX YETHIPEX 3aMECTUTENICH OJJMHAKOBBI.
AJITOPUTM COCTABJICHNUS] HA3BAHUI HeNpe/eJbHbIX YIJIEBOIOPOA0B
1) HaiiauTe riaBHyO yIiIepOAHYIO 1ETb:

a) 9TO camasi JJIMHHAA LIeTIb aTOMOB YTJIEpOa;
0) KpaTHBIC CBSI3U 00s13aTEIILHO JOJDKHBI OBIThH B TJIABHOM IIETIH;

2) IlponymepyiiTe aToMbl yriepoja B IJIaBHOM ILENMU ¢ TOro KOHIA, K KOTOPOMY OJIMXKe
KpaTHasi CBSI3b.
3) YkaxuTte HOMEp aToMa Yrjiepojia B IJIaBHOU LIENH, Y KOTOPOro €CTh 3aMECTUTENb U
JJAlWTe Ha3BaHHWE 3aMECTUTENH0. Eciau 3amecTuTenell HECKOJbKO, PACHOJIOKHUTE HUX IO
andasuty. llepen Ha3BaHWEM OJMHAKOBBIX 3aMECTUTEIICH yYKa)KUTE HOMEpPA BCEX aTOMOB
yriiepoja, ¢ KOTOPbIMU OHU CBSI3aHbI, U UCTHOJIb3YHUTE YMHOXKAIOIINE TPUCTABKU (IU-, TPU-
, TeTpa-).
4) Hanumwre Ha3BaHWE TJIaBHOW menu C CyhOUKCOM, OMPEACSIIONUM CTEIeHb
HACBIILIEHHOCTH YTJIEBOAOPOJA: ISl HEMPENEIbHBIX C JBOWHOW CBS3bIO -€H, C JIBYMs
JIBOMHBIMU CBSI3IMU -IWME€H, C TPOWHOW CBA3BID -WH; 3aTEM YKAXKUTE HOMEP aroMa
YIJIEPO/Ia, TIOCJIE KOTOPOTO CTOUT KPATHAS CBS3b.
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du3nvecKne CBOMCTBA HelpeaeJdbHbIX YIJIEBOAOPOI0B

aJIKEHOB aJIKHHOB aJIKaJJHEeHOB
HM3IINE aJIKEHBI - Ta3bl, IOYTH 0€3 HU3IINE aJTKUHEI - Oyranuen-1,3 - ras,
3arnaxa ¢ yBeJIMUCHUEM OECIIBETHBIC ra3bl HEMHOTO  CIIEIYIOIINE YJICHBI
MOJIEKYJIIPHOM MacChl TEMIIEpaTypa PacTBOPHUMBIE B BOJIE C TOMOJIOTHYECKOTO
KUIIEHUS BO3pacTaeT, TeMIleparypa  IJITHOCThIO MeHbIIe 1 psna - 6eCIBETHBIC
KHUIICHUS HEPa3BETBICHHBIX aJIKEHOB r/em’; ¢ yBeIINYEHUEM KHJIKOCTH C
OOJIbIIIEe TEMITEPATYPhI KUTICHUS MOJICKYJISIPHOM MacChl IJTIOTHOCTBIO
Pa3BETBJICHHBIX U30MEPOB, TeMIeparypa KUIeHus menbiue 1 r/em’
TeMIepaTrypa KUIreHus 1uc- BO3pacTaeT, TeMIieparypa

HM30MEPOB OOJIbIIIE TEMITEPATYPBI KUIICHHS] HePa3BETBICHHBIX

KUIIEHUS TPAHC-U30MEPOB, AJKUHOB OOJIbIIIE

MaJiopacTBOPUMBI B BOJIE, TEeMIEPATypPhbl KUTIEHUS

IUIOTHOCTbD JKUJKHUX aJKSHOB Pa3BETBIICHHBIX U30MEPOB.

MeHsbIie 1 /cm.
XuMu4ecKne CBOMCTBA HenpeaeJbHbIX YIJI€BOA0PO/I0B
XuMH4YecKre CBOMCTBA AJIKEHOB: AJIKEHbI 3HAUUTEIIBHO 00JIee aKTUBHBI, YEM
aJIKaHbl, M3-3a HAJIMYKA B UX MOJIEKYJIaX HE OYEHb MPOYHBIX TT-CBS3EH.
1) Ilpucoennuenue (C pa3pblBOM T-CBSI3M)  T) FHAPATAIIHSA:

a) ruIpUpoOBaHue: CH,=CH, + H,O — CH;—CH,0OH
CHZZCHz + H2 — CH3—CH3 3TAaHOJI
TaH 2) Ilotumepu3anmsi:

0) ruaporajioreHupoBaHue: nCH,=CH, — (—CH,—CH,—),
CH,=CH—CH; + HCI = CH;—CHCl— IIOJINDTUIIEH
CH; 3)O6ecuBeyuBane OpPOMHOM BOABI H

2-XJIOpIpPONIaH  pacTBoOpa  NepMaHraHaTta Kajius -
[Ipucoenuuenuie MoJIeKy Ka4eCTBEHHBIC PEAKIIMM Ha aJIKEeHBl: U
rajioreHOBOJIOPOJIOB MTPOTEKAET 110 pacTBOpa MepMaHraHara Kajaus
npasuiay MapkoBHukoBa: eciu y atomoB  CH,=CH—CH; + HCl — CH;—CHCl—
yIJIEPOJIA, CTOSIIUX IIPU JBOWHOU CBSI3H, CH;
pa3HOE KOJIMYECTBO aTOMOB BOAOPO/a, TO 2-XJI0pTpoTiaH
HOBBI aTOM BOJIOPOAa UAET K TOMY CH,=CH, + [O] + H,0 —HO—CH,-
YTJIEPOAHOMY aTOMY, Y KOTOPOT0 OOJIbIIIe CH,- OH
aTOMOBBOJIOPO/IA, T. €. K OoJiee
TUJPOTCHU3UPOBAHHOMY . STHJICHTJIUKOJIb
B) raJIOTeHUPOBAHHE: 4)I'openne
CHZZCHz + BI'Q — BTCHz—CHzBr C2H4 + 302 = 2C02 + 2H20

1,2-nuOpomatan
XUMH4YeCKHEe CBOMCTBA AJIKHHOB

1)I'openne: B oaroii peakuum Temmeparypa
2C,H, + 50, —- 4CO, + 2H,0O wiameHu mosxet gocrurats 3000 C°.

37



2)IIpucoenunenue (mpoTeKaer B JIBE

CTaJuU: C Pa3pbIBOM OJHOH, a 3aTeM H

JIPYTOM TT-CBS3H):

a) TIIPpUPOBaHMeE:

CH=CH— CH2=CH2 — CH3—CH3
STUH 3TEH 3TaH

0) rajJijoreHMpoBaHue:

CH =CH 2 CHBr = CHBr ®? CHBr,—

CHBI'z

B) TI'MAPOrajoreHUupoBaHHE

cTajaus):

CH =CH + HCl — CH, = CHCI

(nepBas

r) ruaparanus (peakuus Kyuepona)
CH=CH + Hzo — CH3—CHO

XuMH4YecKHe CBOMCTBa AJIKAaJIUCHOB:
C4H6 + 1102 —>8C02 + 6H20

1)I'openne:
2)IIpucoennneHue:
a) THAPUPOBAHUE:

CH,=CH—CH=CH, <,
0) rajloreHMpoBaHUe:

CH,=CH—CH=CH, =<~

(kauecTBEHHAas1 peaKIus ).

CHCH=CH-CH,
CH—CH~CH=CIL

CH.BrCH=CH-CILEr
CHBr—CHEr—CH=CH;
OTH peakuuMd MPOTEKAKT, HaAIpUMEp,

areTanbICeTH]]
(YKCYCHBIH anbaeru)
3)Tpumepu3anms:
3C2H2 — C6H6

OeH3011
4)3amenienue (i1 QJIKHHOB C TPOMHOM
CBS3BIO TIOCJIE TIEPBOT0 aTOMa YTIiepoa):
2HC = C- CH; +Ag,0 —2AgC = C—
CH;+ H,O

areTUIICHU]T

cepebpa
4)KavyecTBeHHbIE PeaKIUM HA AJTKUHBI:
oOecLBeurBaHEe OPOMHOM BOJBI (CM.
peakiuio 2-0) U pacTBOpa nepMaHraHaTa
KaJusi; o0pa3oBaHME OCaJIKa alleTUIICHU A
cepebdpa (cM. peakiuio 4.

> CH,—CH,—CH,—CHs

2, CH,Br—CHBr—CHBr—CH,B

npu oOecIBeUMBaHUU OPOMHOM  BOJBI

3)oaumepu3anus (MCIOJIB3YETCS MPU MPOU3BOJICTBE CHHTETHUSCKUX KaydyKOB):
nCH,=CH—CH=CH, 2*%(—CH,—CH=CH—CH,—),
Oyranuen-1,3 MoTMOYyTaIUCH
(OyTagreHOBBIN KaydyK)
HCHy=C-CH=CF, = (-CH-C=CH-CH

iZHs iHs
2-metunoyraaues-1,3 MOJIMU30IIPEH
(u30mpeHn) (M30TIPEHOBBIN KayuyK)

Takoii ke coctaB - (CsHg), - uMeeT u OpUPOIHBIA MOIUMEP - HATypaJbHbIN
KayuyK.
1) AJIKaJMeHbl, KaK aJIKeHbI U aJTKUHbI, 00€CI[BEUNBAIOT IOMUMO OPOMHOM BOJIbI U
pacTBOp MEpMaHraHaTa Kajiusi.

IpakTnyeckue 3aHATHS
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— HE NIPELYCMOTPEHO
3aganus I CAMOCTOSAITEIbHOTO BbINIOJTHEHHS
— HE [IPEYCMOTPEHO.

DopMa KOHTPOJISI CAMOCTOATEIbHOM PadoThI:
— HE MPEeTyCMOTPEHO.
Bonipocskl /151 CAMOKOHTPOJISI 110 TeMe:
Omnpenenenue, oomast popmysa, TOMOJIOTHUECKUAN PsIT JUSHOBBIX YTIICBOIOPOIOB.
Omnpenenenue, obmas Gopmysia, TOMOJIOTHUYECKUHN Psi/i aJIKEHOB.
Omnpenenenue, oOmas Gopmysia, rOMOJIOTMUYECKUH Psi/i AJIKUHOB.
CKoJbKO TUTPOB BO3ayXa noTpeldyercs 1uist cxkuranus S0 1. nponusieHa (H.y.)?

D=

Tema: «ApeHbl, XapakTepucTUKa 0CH30J1a.

OcHOBHbIe TIOHSITUA W TEPMHMHBI MO TeMe: apOMATUYECKUE YTIEBOIOPOJIBI,
NpaBWjia 3aMEIIeHUsT B OEH30JIBHOM sSIIpE, 3aMECTUTENHM MEPBOTO POJAA, 3aMECTHTEIH
BTOPOI'0 pOJia.

Ils1aH U3y4eHus1 TeMbl.

1. OOGmue cBeneHus: 00 ApOMaTUUECKUX YTIEBOIOPOIaX.

2. IlpaBuna 3amemnieHusi B OEH30JIBHOM SIIIpE.

3. Xapakrepuctuka OeH30J1a.

KpaTtkoe u3joxeHune TeopeTH4eCKNX BONPOCOB.

OO0uue cBeeHnst 00 apOMATHYECKHUX YIJIEBOAOPOAAX

ApoMaTHYeCKMMH YIJIeBOAOPOAaMH (apeHaMM) Ha3bIBAlOTCS BELIECTBA, B
MOJIEKYJIaX KOTOPBIX COJIEPKUTCS OJHO WM HECKOJIbKO OCH30JIbHBIX KOJIell —
UKIIMYECKUX TPYTI aTOMOB yTIIEPO/ia C 0OCOOBIM XapaKTEPOM CBSI3EH.

O6mas ¢opmyna aperoB: C,H,,¢ . B Momekyne npocreiimero apena - 6eH3oi1a
(CsHg) m-cBsi3u 00pa3yioT eAMHYIO EIOKATHN30BAHHYIO COMPSHKEHHYIO (ApOMaTHYIECKYIO)
CHUCTEMY TT-CBSI3EM.

CtpoeHHEe MOJICKYJBI TIPOCTEHIIIETO apeHa - OCH30J1a - MOXET OBITh TEepPelaHo
CTPYKTYPHBIMH (hOpMYJIaMH Pa3TUYHBIX THUIIOB:

CH

HC 7 CH

el
HN3oMepsl 1 TOMOJIOTH

1@
OEH30IT
'@
METWIOEH30
o1 (ToJIyOoI)
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Hx
I H>C
Qs .,
. 1,2- 1,3- TMMETIIIOCH30
| [THIOCH3O NUMETUI0EH301 IMMETHIOEHS |y (napa-
(opmo-xcumnon) (01 (Mema-xcumon)
. KCHJIOJ)
Owa@ & A 10O we O g
\GI, HxC Hy —CH, — CHh
nponuiIoens3 M30IPOIUIIO 1,2,4-tpu- 1-MeTwiI-2- 1-meTni-4-
ol €H30J1 METUIOCH3O0I |y oo mon 1-meTrr-3- TUIOEH301
STHUIOCH301
H30MEDP Bl

OcHOBOM Ha3BaHUS 3aMEUIEHHOIO0 MPOU3BOJHOIO0 OEH30Jla SBISAETCS CIOBO
"Oenzon". ATOMBI B OCH30JbHOM KOJIbIIE HYMEPYIOTCA, Ha4dMHas OT CTapIlero
3amecTuTens K muaamemy. [lpumep:
1-meTH-2-3THIIO0CH30J1, a He 1-3TmiI-2-MeTuiioen30i1. Eciim 3aMecTuTeM OJUHAKOBBI, TO
HYMEpALMIO TPOBOJAT MO camoMy Kpatkomy nytu. [Ipumep: 1,3-numernnOeHson, a He
1,5-muMeTHIIOEH301I.

[IpucraBku opmo-, mema-, napa- (OT TPEYECKOr0 OPTOC - MPSIMO, METa - TOCIIe,
yepes3, MEXIy, Mapa - NpPOTUB, BO3JIe, MUMO) B Ha3BaHHUSIX OPraHUYECKHX BEIIECTB
(COKpallleHHO: 0-, M-, N-) UCHOJB3YIOTCS ISl YKa3aHUsl B3aUMHOI'O PACIOJIOXKEHUS ABYX
3aMecTHUTelel B OEH30JbHOM KOJIbIIE.

IIpaBuia 3amMemennsi B 0€H30JIbHOM siipe
Ecniu B OeH30bHOM siipe yKe €eCTh KaKOW-TMOO 3aMecTHTellb, TO BTOPOHU
3aMECTUTEIIb 3aHUMAET OMNPENEIEHHOE IMOJIOKEHUE, 3aBUCSIIEE OT XapaKTepa IEpBOIo
3aMECTUTEIIA:

3amecTurTenu nmepsoro poaa (Br-; I-; CH;-; -F; -OH; —NH,; ClI-) cmemaror
ANIEKTPOHHYIO TUIOTHOCTh B CTOPOHY OCH30JBHOTO KOJIBIIA W HAIPABJISIOT BBOIUMBIM
3aMEeCTUTEIIb B OPTO- U Mapa- MOJ0KECHUSI.

3amecTuTenu BTOoporo poaa (-NO,; -SO;H; -CN; -CHO; -COR; -COOR; -
COOH) cMmemarT 53JeKTPOHHYIO IUIOTHOCTH OT O€H30JbHOTO KOJblla W HAIpPaBISIOT
BBOJIUMBIN 3aMECTUTENIh B METa — MOJIOKEHHUE.

Xapaxkrepucruka 0eH3oJ1a

du3znyeckue cBoiicTBa 0eH30J1a: OCCIBETHAs HEpACTBOpUMAsl B BOJIE JKUJIKOCTh
CO CBOEOOpa3HLIM 3amaxoM, Temieparypa Iuiasienus 5,4°C, TeMmepaTypa KHIICHHS
80,1°C, miorHocTs 0,88 /e [Tape1 6eH301a STOBUTHI.

CTpoenne MoJIeKyJabl 0€H30J1a: 110 COBPEUEHHBIM MPEACTABICHUSM BCE IIECTh
aTOMOB YIJIEpOJia B MOJIEKYIIe GEH3071a HAXOAATCS B SP -THOPHIHOM COCTOSHHH. KasKaplid
aTOM yriiepojia 00pa3yeT S -CBS3U C ABYyMs APYTMMU aTOMaMU yIJIEpoJa U OJJHUM aTOMOM
BOJIOPO/JIa, JIeXKal[Me B OJHOM IJIOCKOCTHU. BalleHTHBIE YTIJIbl MEXIY TPEMS S -CBS3SIMU
paBHbl 120°. Takum 00pa3oM, BCE€ IIECTh aTOMOB YIJIEpoAa JeXaT B OJHOM ILIOCKOCTH,
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o0Opa3ysi MpaBWJIbHBII HIECTUYTOJBHHUK (S -CKEJET MOJEKylbl OeH3ona). Kaxaplii atom
yriepoia HMeEeT OJHY HErmOpuIn30BaHHYIO p-opOutans. IllecTe Takux opOuTaneit
pacnoJiararotTcs NepreHIuKyJIIpHO MIIOCKOMY S -CKEJIETy U MapajulesIbHO JIpYT JIpyry (cMm.
puc. a). Bce mects 37€KTPOHOB B3aUMOJIEUCTBYIOT MEXAYy cO00i, 00pa3ys p -CBsI3H, HE
JIOKaJIU30BaHHbIE B Mapbl Kak MpU OOpa30BaHUU JIBOWHBIX CBA3€H, a 0ObEIUHEHHbBIC B
€AUHOE p -onekTpoHHoe oOiako. Takum oOpa3zom, B MoiieKyje OeH30ja
OCYILECTBISIETCS KpyroBoe comnpsipkeHnne. Hanbosnpmas p -37€KTpoOHHAs IIIOTHOCTh B 3TOM
COIPSDKEHHOM CHCTEME pacrojaraercss HaJl U oJl INIOCKOCThIO S -cKeneTra (cM. puc. 0). B
pe3yJIbTaTe BCE CBA3M MEXAY aTOMaMH yriepoja B O€H30Ji€ BBIDOBHEHBI U UMEIOT JUTMHY
0,139 aM. DTa BenuuuHa SBISETCA MPOMEKYTOUYHON MEXIY MJIUHOW OJUHAPHOM CBSI3H B
ankanax (0,154 M) u anuHOM ABOIHON cBsizu B ankeHax (0,133 um). PaBHOLIEHHOCTH
CBS3eM MPUHATO H300paxaTb KpPY>KKOM BHYTpH Imkia (cMm. puc. B). Kpyrosoe
CONpSKEHUE JaeT BbIMIPbI B 3Hepruu 150 k/[x/Monb. DTa BeaMYMHA COCTaBIISAET
SHEPIUI0 COMNPSIKEHHST — KOJMYECTBO SHEPIHM, KOTOPOE HYXHO 3aTpaTUTh, YTOOBI
HapyILIUTh aPOMATUYECKYIO CHCTEMY OeH301a.

%6@
[

A0

b

T

a) 0) B)

XumMuuyeckune CBoiicTBa:
1) benzon He oOecuBedyrBaeT MpPU OOBIYHBIX YCIOBHUSIX OpPOMHYIO BOAY U PacTBOp
NepMaHraHara Kajusl.

2) I'openue (1oJiHOE): Ha BO3yXe O€H30JI TOPUT CHJIBHO KOMTSIIUM IJIAMEHEM U3-3a

HETIOJIHOTO CTOPAaHUS. 2C¢Hg + 150, —=12C0O, + 6H,0
3) 3amerenue: C¢Hg + Bry——a FEEI3 C¢Hs—Br + HBr (cMech opmo- 1 napa-n3oMepoB)
a)raJIOTEHUPOBAHUE:
0) nurpoBanue: CgHg + HONO, 2504wy C¢Hs—NO, + H,0 (cmech opmo- v napa-
HU30MEPOB)
2) Ilpucoeaunenue:

a) TUAPUPOBAHUE:

{.
e
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ClH
0) H ch raJIOreHUPOBAHUE:
Cl
Ce¢Hg + 3Cl,_c2r
H Cl
“ 't

IHonyyenue 0en3oJia:
1. Beiaenenue U3 npupoHbIX HICTOUHHUKOB.

i Pt i Pt
2. ApOMaTI/ISaHI/Iﬂ He(i)TI/II C6H12 -c_—"?)Hz + C6H6 5 C6H14 q’_—"4H2 + C6H6

C ax.

3. TpuMepu3anus ankuHoB (TabopaTopHIii croco6): 3C,H, 77 C¢Hg

IIpumenenue 0en3oJia: benzon CqHg ncnonb3yeTcss Kak UCXOHBIA MPOAYKT ISt
MOJIYYCHHST PA3JIMYHBIX apOMaTUYECKUX COCAMHEHHN — HHUTPOOEH30J1a, XJIOpPOEH30IIa,
aHuIuHa, (peHosa, cTupona u T.J., IPUMEHSIEMbIX B MMPOU3BOJICTBE JIEKAPCTB, MJIACTMACC,
KpacuTeseH, SIIOXNMIKATOB ¥ MHOTHUX APYTHX OPTaHUYCCKUX BEIICCTB.

Fanpon HHCeETHIHAE Fpacurenu
o 1 I 1
E —h—=1
P CrHEOH e S I
i — === r
= DeHon Texcanmiopart AHHIHEH 7
5 [ [ :
=} !
: 7
% el O L CNED ) ey O el ey E
a Eymon Hutpobenson o
= I 3
: 5
L=y
= Ll enricl, el el Clafla=CEl=01EE, | 3
O = = L) =} ' =} 1P} = ) w
o AneToH STHNGeHSON CTHpOR [
& T

[lomHcT Hpon

IIpakTH4yeckoe 3aHsiTHE
Ne 11 OsHakomiieHHE C KOJUICKIIMEH o0O0pa3ioB HeDTH H TPOJYKTOB €€
nepepadoTku. O3HaKOMIIEHHE ¢ KOJUIEKIMEN KayqyKOB M 00pa3aMu U3JIeJIUi U3 PE3UHBI.

3aganus 11 CaMOCTOSITEIbHOTO BbINIOJTHEHHS :
— HE [IPELYCMOTPEHO.

®opMa KOHTPOJIA CAMOCTOATEILHOM PA0OThI:
— HE IIPELYCMOTPEHO.

Bonpocsl AJ151 CAMOKOHTPOJISI 0 TeMe:
CocraBbTe ypaBHEHHsSI PEAKIMA MPH IOMOIIH, KOTOPBIX MOYHO OCYIIECTBUTH
caenyromue npespaimienus: Ca CO; — CaO — CaC, — C,H; — C¢Hg — C¢Hs-CHj;



Tema 2.3. Kuciopoacoaep:kaiue opranHn4ecKue coeTuHeHust

OcCHOBHbIC TMOHATHA M TEPMHUHBbI IO TeMe: CIUPThI, OJHOATOMHBIE CIIMPTHI,
JIBYyXaTOMHBIE CHHUPTHI, TPEXATOMHbBIE CHOUPTHI, (PEHOJIbI, OJHOATOMHBIE (PEHOJIBI,
JIByXaTOMHbIE (PEHOJbI, TpEXaTOMHBIE (DEHONBI, AlbJETUAbl, KETOHBI, KapOOHOBBIE
KHCJIOTBI.

Ili1an U3y4eHus1 TeMbl.
Krnaccudukanus KUCIopocoaepxKaux OpraHnyeckux COeTMHEHHM.
OO0mue cBeieHust O CupTax.
Oo6mue cBenenus o heHonax.
OO6mue cBeneHus 00 albJIeruaax U KeTOHaX.
OO01ue cBeieHHs 0 KApOOHOBBIX KUCIOTaX.

Nk =

KpaTkoe u3jno0:keHue TeopeTH4ecKMX BOIPOCOB.
Kaaccupukanus KMcJI0poacoAepKaMX OPraHundecKux coeTnHeHuii
B oprannueckoli XuMUHU CYIIECTBYIOT TPU BaKHEWIHE (YHKIIMOHATBHBIC TPYIIITHI,
BKJTIOYAIOIINE aTOMBI KHCIOPO/ia: THAPOKCHIbHAN, KAPOOHWIbHASI 1 KapOOKCHJIbHAS.
[TocnenHi0l0 MOKHO paccMaTpuBaTh Kak COYETaHME NIBYX Ipenbiayumx. B 3aBucumoctu
OT TOro, C KAKUMH aTOMaMH WJIM TPyNIaMy aTOMOB CBSI3aHbI JaHHbIE (YHKIMOHAIbHBIC
TPYIIIbI, KUCIOPOICOEpKAIINE BEUIECTBA JAENATCA Ha CHUPTHI, (EHOJIBI, adbIETH]IbI,
KETOHBI U KAPOOHOBBIE KUCIIOTHI.
O61mmue cBegeHUs 0 CIUPTAX

CnuMpThl — 3TO MPOU3BOJHBIE YIIIEBOJOPOJOB, B MOJIEKYJIE KOTOPBIX OJIMH WITU
HECKOJIbKO aTOMOB BOJIOpO/Ia 3aMEIIEHbI Ha THAPOKCUIIBHYIO TPYIIITY.

O6mas popmyna ciupToB, TakuM obpazom, R-OH.

Knaccnduxkanus cnupros:
1. Ilo wymcay THAPOKCWIBHBIX TPyHn B MOJEKyJe CHOUPTHl Pa3feisiioT Ha
0/IHOATOMHBIE, IBYXaTOMHbIE, TPEXaTOMHBIE .

HyC—CH-CH;—CH;  H,C—CH,—CH,CH,  HC—CH,  HiC—CH—CH,

b & & D P

ByraHon-2 Syravguon-14 araHgwan-1,2 nponaHTpson-1,2 3
(OAHOITON Hul) (ABYyXaTOHMHbLIE CNHPTH) (Tpexa TOMHLEH)

2. o cTpoeHMIO YIJIEBOJAOPOAHOI HeNu COUPTHl pa3AeisIlOT Ha MNpeAejbHbIe
(HaChIlLIEHHBIE CIIUPTHI) U HelpeeabHbIe:

H4C—CH-CH—CH, HoC—=—CH—CH,-CH HO—CH,—C==CH
J-Oymen-2-an 2-nponenon-1 2-pormton-1
(o susbEd 11w ) (ngmm raagm s UHLE LI 1)

3. Ilo mnoJIO)KeHMI0 THAPOKCHJIBLHOW TPynnbl B IENU pPa3dyalOT MNepPBUYHbIE,
BTOPUYHbIE M TPETHYHBbIE CITUPTHI:
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1 % e 1
HC—C—CH,—CH,; H,C—CH—CH—CH, H,L—CH—CH,-CH, H{L—CH—CH;CH,—(H
du b b
2-waTntyTason-2 J-neminOyraxon-2 2-emnOyTanon-1 J-nemuntyranon-1
(Tpemraal crapT (eTopu a8 CrapT) (nepesramii o) (mepesrasi cpT)
[ns mpenenbHbIX OJHOATOMHBIX CIHMPTOB XapaKTephl JBa THUMNA CTPYKTYPHOM
U30MEPUH:
1) u3oMepust yriaepoHOro CKejeTa;
2) u3oMepus MOJIOKEHUS THAPOKCUIILHOMN TPYTIIIHI.

Coraacno Homenkiaarype UIOITAK:

- B KayeCTBE TJABHOM IIEMH BBHIOMPAIOT Ty, B KOTOPOH COJEPKUTCS HAUOOJIbIIIEE
YUCIIO TUAPOKCUTPYIII U PAJUKAIIOB;

- HyMEpaluio I[eny HA4YMHAIT C TOrO0 KOHIA, OJIKe K KOTOPOMY HAaXOJHUTCS
CTapLInii 3aMECTUTEINB — B Hallem cinydyae OH-rpynma;

- Ha3BaHUE CIIUPTA CTPOUTCS OT HA3BAHUSI COOTBETCTBYIOIIETO ajJKaHa, C KOTOPBIM
CBs3aHa TuApokcurpynma. UToObl moka3aTh, YTO COCIWHEHHE OTHOCHUTCS K KJaccy
CIIUPTOB JO0OABISAETCS OKOHUAHHUE —0J1;

- T.K. CIOHUPTAM XapakKTepHa HM30MEPUS TMOJOKECHUS THUIPOKCUTPYMNbI, TO OHA
o0o3HavaeTcs uudpoii;

-eClIi B MOJIEKYJIE HECKOJIbKO THUIPOKCUTPYMIM, TO HUX YHUCIO0 0003HAYaEeTCs
IpPEYECKUMH MPUCTABKaMHU (JIU-, TPU-) JTa MPUCTABKa CTABUTCA Mepe]l OKOHYAaHUEM —OJl
U (ppoil MOKa3bIBAETCS UX PACIIOIOKEHUE.

Hanpumep, ciuptsl coctaBa C4HoOH umeroT caeayromniee cTpoeHue U Ha3BaHUs 110
HomeHnknarype NIOITAK.
1) coenuHeHus: ¢ HOPMAIbHOM LEMbIO

4 3 2 1 4 3 2 1
CH3-CH,-CH,-CH,-OH CH3-CH,- (liH— CH;
OyTtano-1 oyranon-2 OH

2) COeIMHEHUS C PA3BETBICHHOMN IIETIHIO
1

3 2(|jH3 1 2(|:H3
CH;—CH—CH,-OH CH;—C—OH
3CH,
2-MeTWIIPOnaHoJI-1 2-MEeTHIIIPONAHOJI-2
OO0uue cBeaenus o penosrax

®eHOJBI — OpPraHWYECKHE COCAMHCHHS apOMaTHYECKOrO pslla, B MOJEKYJax
KOTOPBIX THUJIPOKCHIIbHBIE TPYIIIBI CBSI3aHbl C aTOMaMH yIVIEpOJAa apOMaTUYECKOTO
KOJIbLIA.

[To yucny OH-rpynn pa3ianyaror:
- ogHoatoMHbIe GeHobl (apenonnl): denon (C¢HsOH) u ero romosnory;
- IByXaTOMHbIE ()eHOJIbI (APEHINO0JIBI): TUIPOXUHOH, MUPOKATEXUH, PE30OPIIUH;
- TPEXAaTOMHBIE beHoIb (apeHTpHOJIBI): MTAPOTaJuIoIL, (hIOPOTIIONNH,
TUIPOKCUTUAPOXHUHOH U T. . B0O3MOKHBI 2 THUIIA H30MEPHU:
- U30MEpUsl MOJOKEHUS 3aMECTUTENIEH B OCH30JIbHOM KOJIBIIE;
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http://ru.wikipedia.org/wiki/%D0%9E%D1%80%D0%B3%D0%B0%D0%BD%D0%B8%D1%87%D0%B5%D1%81%D0%BA%D0%B8%D0%B5_%D1%81%D0%BE%D0%B5%D0%B4%D0%B8%D0%BD%D0%B5%D0%BD%D0%B8%D1%8F
http://ru.wikipedia.org/wiki/%D0%90%D1%80%D0%B5%D0%BD%D1%8B
http://ru.wikipedia.org/wiki/%D0%93%D0%B8%D0%B4%D1%80%D0%BE%D0%BA%D1%81%D0%B8%D0%BB%D1%8C%D0%BD%D0%B0%D1%8F_%D0%B3%D1%80%D1%83%D0%BF%D0%BF%D0%B0
http://ru.wikipedia.org/wiki/%D0%A3%D0%B3%D0%BB%D0%B5%D1%80%D0%BE%D0%B4
http://ru.wikipedia.org/wiki/%D0%90%D1%80%D0%BE%D0%BC%D0%B0%D1%82%D0%B8%D1%87%D0%B5%D1%81%D0%BA%D0%BE%D0%B5_%D0%BA%D0%BE%D0%BB%D1%8C%D1%86%D0%BE
http://ru.wikipedia.org/wiki/%D0%90%D1%80%D0%BE%D0%BC%D0%B0%D1%82%D0%B8%D1%87%D0%B5%D1%81%D0%BA%D0%BE%D0%B5_%D0%BA%D0%BE%D0%BB%D1%8C%D1%86%D0%BE
http://ru.wikipedia.org/wiki/%D0%A4%D0%B5%D0%BD%D0%BE%D0%BB
http://ru.wikipedia.org/wiki/%D0%93%D0%BE%D0%BC%D0%BE%D0%BB%D0%BE%D0%B3%D0%B8%D1%87%D0%B5%D1%81%D0%BA%D0%B8%D0%B9_%D1%80%D1%8F%D0%B4
http://ru.wikipedia.org/wiki/%D0%93%D0%B8%D0%B4%D1%80%D0%BE%D1%85%D0%B8%D0%BD%D0%BE%D0%BD
http://ru.wikipedia.org/wiki/%D0%9F%D0%B8%D1%80%D0%BE%D0%BA%D0%B0%D1%82%D0%B5%D1%85%D0%B8%D0%BD
http://ru.wikipedia.org/wiki/%D0%A0%D0%B5%D0%B7%D0%BE%D1%80%D1%86%D0%B8%D0%BD
http://ru.wikipedia.org/wiki/%D0%9F%D0%B8%D1%80%D0%BE%D0%B3%D0%B0%D0%BB%D0%BB%D0%BE%D0%BB
http://ru.wikipedia.org/w/index.php?title=%D0%A4%D0%BB%D0%BE%D1%80%D0%BE%D0%B3%D0%BB%D1%8E%D1%86%D0%B8%D0%BD&action=edit&redlink=1
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- n3oMepust OOKOBOH TeTH (CTPOCHUS ATKWIHBHOTO paguKalia U Yiciia PaJUKaioB).
OO0mue cBegennst 00 aJIbIeruIax U KeTOHax
Anpaeruabl W KETOHBI  OTHOCATCA K  KAPOOHWJIbHBIM  OPTraHUYCCKUM
COCTMHCHHUSIM.
KapOoHWIBHBIMA COSAMHEHUSMI HAa3bIBAIOT OPTraHWYECKHUE BEIIECTBA, B MOJIEKYJaxX
KOTOPBIX
umeetcs rpynmna >C=0 (kapOOHWI WJIK OKCOTPYIIa).

OO6mmas dhopmyna KapOOHMIIbHBIX Ny
COEIMHEHUI —

B 3aBucumoctu ot tuna 3amecturens X
ATU COEAUHEHHUs MOJpa3AeliatoT Ha: anbaeruasl (X=H );
ketonbl ( X =R, R')

AJberuibl -  OpraHUYECKUC Pe
COCIMHEHUs, B MOJIEKYJIAX KOTOPBIX aTOM R—C{ R = H, anxkui, apua
yriepoja  KapOOHMIBLHOH  IPYIIIBI H
(kapOOHWJIBHBIM  YIJIepoj]) CBsA3aH C
aTOMOM BOJIOPO/IA. Oo0mas
dopmyna: R-CH=0 wm

dynkunoHanbHas rpymnna —CH=0 Ha3bIiBaeTCs anbIerUIHOMN.
KeTonbl - OpraHU4ecKue

BEIIIECTBA, MOJIEKYJIbI KOTOPBIX COAEpkKaT R_E_R R, R' = amcnx,
KapOOHWJIbHYIO TPYIIy, COCAMHEHHYIO C o apui
JBYMs YIJIEBOAOPOAHBIMHU paJuKaIaMU.
O6mue dbopmynei: R,C=0, R-CO-
R' mwm
Ansgeruanl KetToHB
H—(|3=0 CH3—(|3=O CH3—(|3=0 CEI—IE—(IZ=D
H H CH; CH;
dopMaTEIEr AIle TATETeTH areToH aeTodheHOH
(MEeTAHATE ) {(3TAHATE) {IIpOIIAHOH) ({MeTIUTI)EHIUICE T OH )

JIns anpiernioB M KETOHOB XapaKTEpHA M30MEpPUS YIIIEBOLOPOJHOrO pajuKaia.
OH MoOXeT uMeTh JMOO HEpa3BETBICHHYIO, JIMOO pa3BETBIEHHYIO Ienb. Ha3Banus
aJbJIETUIOB IPOUCXOAAT OT MCTOPUYECKMX HA3BAHMM COOTBETCTBYIOIIMX OPTaHUYECKUX
KHCJIOT, B KOTOpPbIE OHM MPEBpAIAIOTCS TPU OKUCIECHHUU (MYpPaBbUHBIN allbJIETU]I,
YKCYCHBIW alIbJIETU/I, MPOMMOHOBBIN anblieTu/ U ap.). [Io MexxayHapoaHON HOMEHKIAType
Ha3BaHUs aJbJETHU/IOB IPOU3BOIAT OT HA3BAHUKA COOTBETCTBYIOUIMX YIJIEBOJOPOJOB C
npubaBiieHreM cypdukca -ajb.

OO01ue cBegeHNs 0 KAPOOHOBBIX KHCJI0TAX
KapOoHoBbIe KHCI0TBI - OpraHMYECKHUE BELIECTBA, MOJIEKYJIbI KOTO(S)LIX coJepKaT

-
OJIHY WJIM HECKOJIbKO KapOOKCUIIbHBIX IpyIi. KapOokcunbHas rpynna ~ ~0-H
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(cokpamienHo —COOQOH) - cocTouT U3 KapOOHWIBHOW I'PYIIIBI U CB3aHHOMU C HEN
TUAPOKCUIILHOM TPYTIIIHL.
[To ynciny kapOOKCUIBHBIX TPy KapOOHOBBIE KUCIIOTHI ACNISTCS Ha
OJIHOOCHOBHBIE, IBYXOCHOBHBIE U T.J.
O6mas hopmyna 0JHOOCHOBHBIX KapOoHOBBIX kucior R—COOH. IIpumep
JIBYXOCHOBHOM KUCJOTHI - masesneBas kuciora HOOC—COOH.
[To Tuny paaukana kapOOHOBbIE KUCIOTHI IEISATCA Ha Mpe/iesibHbIE (Hanpumep,
ykcycHas kuciiota CH3;COOH), HenpeaenbHbIe [HanmpuMep, akpuiaoBasi KUCJIOTa
CH,=CH—COOH, oneunoass CH;—(CH,);—CH=CH—(CH,);—COQOH] u
apoMaruueckue (Hampumep, 6ensoiinas CqsHs - COOH).
N3omepb1 u romosiorn: OTHOOCHOBHBIE MpeebHbIE KapOOHOBBIE KUCIOTHI R—

COOH sBnsitoTcst ©30MepaMu CIOKHBIX d(HUPOB

TEM K€ YHCIIOM aTOMOB yTIEPO/Ia.
O6mast popmyna u tex, u apyrux C,H,,0,.

R_C“‘“O—R"(COKpaHIeHHO R'—COOR") ¢

H-COOH
METaHOBAs
(MypaBbHHasI)
H-COO-CH3;
STPEII;)S;OH METHJIOBBIN 2(up
MYPaBbUHOU
(yeyeras) KHCJIOTHI
H-COO-CH,-CH; (CH;-COO-CHj;
E%ESH};;?IOOH STUIIOBBIN 3huUp METUIIOBBIN 2(up
(rll3 ONHOHOBAs ) MYPaBLHHOU YKCYCHOH
P KHCJIOTHI KHCJIOTHI
CH,C-1 COOH HCOOCH,CH,CH;/CH;COOCH,CH;/CH;CH,COOCH;
(C;HT; (HC()Il;IaZ;)IZCOOH & PONUIOBBIN 3(UpP PTUIOBBIM 3pUpP |METHIOBBIH 3hup
(Lz[lacﬂ;[Ha;I) 2 MypaBI’I/IHOI\/’I YKCYCHOﬁ HpOHHOHOBOﬁ
METHIITPOTIAHOBAS K1 CITOTHI CHCTOTEL CHCIOTEL

M30MEDpBHl

AJII‘OpI/ITM COCTABJICHHSI HA3BAaHUH KﬁpﬁOHOBLIX KHCJI0T

l.

BKJIIOYAIOIIAs ATOM yTJIepo/ia KapOOKCUIHLHOM TPYIIIIHI.

2.

KapOOKCUIILHOU TPYTIIIHI.

w

IIpakTuyeckue 3aHATHSA:
Ne 12 Xumuueckre CBOMCTBA )KUPOB, MHOIOATOMHBIX CIIUPTOB.
Ne 13 Xumudeckue cBONCTBAa KapOOHOBBIX KUCIIOT

. HazoBuTe coenrHeHuE 1o alropuTMy AJisl yriieBOAOPOIOB.
. B xonne HazBanus nonumute cypdukc "-oB", okoHuanue "-as" u ciaoBo "kucuora".

3agaHus 11 CAaMOCTOSITEIbHOTO BHINOJTHEHHUS:
— HE MPETYCMOTPEHO.
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Haﬁﬂme INIAaBHYHKO YIUICPOAHYIO HCIIb - 3TO CaMasa JIMHHAA HOCIIb ATOMOB YIJICpOZa,

[IponymMepyliTe aTroMmbl Yriepojga B IJIaBHOW LENM, HadyWHAsA C aroMa yriepoja




@®opmMa KOHTPOJISI CAMOCTOSATEILHON padoThI:
— HE IPEyCMOTPEHO.

Bomnpoch! AJ1s1 CAMOKOHTPOJIS 110 TeMe:
1. Onpenenenune, obmas ¢opmysia, TOMOJOTHYCCKHN PsA MPEACIbHBIX OJHOATOMHBIX
CIIUPTOB.
2. Onpenenenue, 061ast opMysia, TOMOJOTUYECKUN PSIJ] AJIbJICTUIOB.
. Onpenenenne, odmas ¢Gopmysia, TOMOJOTHUYCCKUNA PsJ, MPEACIbHBIX OJHOOCHOBHBIX
KapOOHOBBIX KHCJIOT.
4. CoctaBbTe CTPYKTYpHBIE (POPMYJIBI JJI BCEX OJIHOATOMHBIX CIUPTOB, MOJICKYJSIpHAs
dbopmyna kotopbix CsH;;OH. [Toanummure ux Ha3BaHUs.
5. Hanuiure cTpyKTypHBIE (POPMYIIBI COETMHEHUM 110 UX Ha3BaHUAM: 2 — METHII —3—
ATUITEeNTaHod -1;
3 — MeTun — 4 — 3TWIrenTanon -1; terpaxjiopMeras; 2,3 — IMMETWINEHTEH ; TEKCHUH - 3;
IIUKJIO0YyTaH;
2,3 — IUMETWIIICHTaH ; T'eKCaH.

(O8]

Tema 2.4. A3oTcoaeprkainne opraHnyecKue coeTuHeHns

Tema: «KAMUHBI. AMUHOKUCIOTBI.
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OcHOBHBIE TIOHATHS H TEPMHUHBI MO TEME: aMHHBI, IICPBUYHBLIC AMMWHBI,
BTOPUYHBIC AMHHBI, TPCTUYHBIC AdAMHHBI, AMHMHOKHCIIOTHI, ((MI/IJ'IJ'IepOBCKI/Ie»
AMHMHOKHCJIOTBI, 3aMCHHUMBIC aMHHOKHCJIOTBI, HC3aMCHHUMBIC aMHWHOKHCJIOTHI.

[lnan u3yyeHus TeMbl.
1. OOmue cBeneHus 00 aMuHax.
2. XapaKkTepucTrUKa aHWIINHA.
3. OOmue cBeneHus 00 aMUHOKHCIIOTaX.
4. XapaKTepHCTHKA TJIUIIUHA.

Kpartkoe n3noxenue TeopeTH4eCKuX BONPOCOB.
OO0mue cBegennst 00 aMmMHaX

AMMNHBI — OPraHUYECKHE COCTUHEHHUS, SIBISIOIINECS TPOU3BOJHBIMUA aMMHaKa, B
MOJIEKYJIE€ KOTOPOTO OJIMH, JIBa WIK TPU aTOMa BOJOPOJIa 3aMELIEHbI HA YIJIEBOJIOPOIHBIE
paavKaibl.

IIo yuciy 3aMElIEHHBIX aTOMOB
BOJOpOJa pa3iM4aloT COOTBETCTBEHHO  [lepBuyHbId BropuyHbiii  Tperu4HbIi
nepBUYHbIe, (3aMEIIEH OJUH aToOM aMHH aMHH aMMH
BOJIOPO/ia), BTOPMYHBIE (3aMEIICHbI JBa M. i i
aToMa BOJIOpOJia U3 TPEX) U TPeTUYHbIEe R"/ T H R"/ {""‘H R"{ iz"R’
(3amemieHsl TpU aromMa BOAOPOAA U3 R?

TPEX) AMUHBI.

HomenkiaaTtypa: K Ha3BaHUIO «IMAMUHO»,  «TPUAMHHO»,  yKa3bIBasd
OpPraHMYECKUX OCTATKOB, CBA3aHHBIX C YUCJIOBOM MHAEKC aTOMa yIJIepo/a:
a30TOM, JO0ABIIAIOT CJIOBO «aMHUH» TIPH HiC CH;

STOM TPYIIIBl YIIOMUHAIOT B ali()aBUTHOM
TOPSAIKE: CH3;NHC3;H7; — NH, 2-
METHJITPONUIAMUH, CH;N(C¢Hs), — AMUHONCHIMAH
Metuiudenmwnamud.  Jlisi  BBICIHIMX
aMUHOB Ha3BaHHUE COCTABIIAETCS, B35B

3a OCHOBY YTJIEBOJIOPOI,
npuOaBIIeHUEM  TPUCTABKH  «aMUHOY,

JIsi HEKOTOPBIX aMHUHOB MCIOJB3YIOTCS TpuBHaidbHble Ha3zBaHus: CcH;NH, —
aHWINH (CHUCTEeMaTUYeCKOe Ha3BaHUEe — (HEHUIIAMUH).

CTpykTypHas usomepus
- yenepoonozo ckeaema, HaunHas ¢ C;HoNH,:

CH3-CH;-CH,-CH;-NHz CH3-CH-CHz-NHy CHj
CHj CH3-C-NH;
Byramammn-1 2-Merunnp omamanmg- | CHsy
(H-O¥T HIAMHH) (H200YTHIAMEH ) 2-NeTHnInp onaHa MEHE - 2

(mpem-CYTHIAMEH )

- noaoscenusa amunozpynnul, HaunHas ¢ C;H,NH;:
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CH3-CH;-CH-NH2 CHs- (;H -CHj3

NH:
[Tponamamun- 1 [Tponamammn- 2
[H-IPONHIAMHH) (H2oOpONHIAMEH |

- u3omepus AMUHOZPYNNbL, CBSI3aHHAs C U3MEHEHHEM CTENEHHM 3aMELIEHHOCTH aTOMOB
BOJIOPO/IA MIPH a30T€, T.€. MEXKAY TUIIAMU AMUHOB:

IIEITIJ,II I[KITIE_,,CIH IlchPir,JCIIj
CH,CH,CH, C'H,CH, CH,
Hp O IHMMAMIIH MeTunaTunanuy TI"I HMPTHIIAMIIH

fuepsutnuii axuni fsmopursel auun)  frremuys el caus)

IIpocTpancTBeHHAs U30MepPUs
Bo3moskna ontruueckast uzomepusi, HaunHas ¢ C4,HoNH,:

SEPEATI0

XapakTepucTuKa aHUJIMHA

dusnyeckue cBOWCTBA M (PU3MOJIOTHYECKOe [eiicTBHe: MPEICTaBIsSeT cO00M
OECLIBETHYIO MACJISTHUCTYIO KHAKOCTb C XapaKTEPHBIM 3allaXxOM, HEMHOIO TSDKeNee BOAbI
U IUIOXO B HEW PACTBOPUM, XOPOLIO PacTBOPSAETCS B OpPraHUYECKUX pacTBopuressix. Ha
BO3/yXe OBICTPO OKHUCISIETCS U MPUOOpETaeT KpacHO-0ypyro okpacky. SnoBut, cnocodeH
BCAChIBaThCs CKBO3b KOKY B KPOBb M Hapywarb (DyHKIHHM TIeéMOIVIOOMHA, YTO MOXET
IPUBECTU K JIETAIBHOMY Hcxoay. CMMOTOMaMHM OTpAaBIEHUS KPOBU aMHUHOM SIBIISIFOTCS
IOCUHEHHE KOHYMKOB TMajblleB, HOca, Try0, OJBIIIKA, YyYalleHHbIE JbIXaHUE U
cepaueduenre, Mmoreps co3HaHus. B ciydyae momajgaHuss aMMHA Ha HE3AlUIICHHBIC
YYaCTKU KOXH HE0OXOAUMO OBICTPO M aKKypaTHO, HE YBEIUYMBAsl IJIOLIAAb MOPAKEHUS,
OYMCTUTH IIOPAXEHHBIM YYacTOK KOXXM BaTOM, CMOYEHHOW B cnupre. B ciyuae
OTpABJICHUS BBIBECTH IMOCTPAIABILIETO HA CBEXKHI BO3AYX, OOPATUTHCS K Bpady.

Crpoenue MoJsiekyJibl: J[JI1 aHUIMHA XapaKTEPHBI CBOMCTBA OEH30JIBHOIO KOJIbLIA
— IeCTBUE aMUHOTPYMIbI HA OEH30JIbHOE KOJIBLO MPUBOJIUT K YBEIUUECHHUIO
NOJABMKHOCTU BOJIOPOJIa B KOJIBIIO PUBOJUT K YBEJIMYEHHUIO MIOJIBUKHOCTH BOJOPOJA B

OpTO- W TIapa- TOJOXKCHHIX: C OJHOU KOJBI[O CTAHOBHUTCS OOJiee AKTUBHLIM B
CTOPOHBI, OEH30JIbHOE KOJIBIIO OCJaliseT peaKkIusx 3aMelleHus1, 4eM OEH301I.
OCHOBHBIC CBOWCTBA aMHHOTPYIIIHI I10

CpPaBHEHUIO ¢ aM(PaTUICCKUMU aMUHAMU

U gaxe ¢ ammuakoM. C Ipyroil CTOpOHBI,

I0JT BJIUSTHUEM aMUHOTPYIIIBI OCH30JIBHOE
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XuMH4YecKHe CBOMCTBA:

1) AnHunuH c BOJOU HE pearupyeT U HE U3MEHSAET OKpAacKy uHauKaTopa!!!

2) Jlerko OKUCHSIOTCS Ja)Ke KUCIOPOJIOM BO3ayXa. SBISSCH B UUCTOM BUJIe OECIIBETHBHIM
BEIIIECTBAMH, HAa BO3/IyX€ OH TEMHET.

3)  DHEprH4YHO pearupyer ¢ OpOMHOI e THe

BOJIOM c oOpa3oBaHUEM 2,4,6- Br Br
TpuOpoMaHuianHa (Oenblid 0cajgok). JTa * 3Bry — + 3HBr
peakiusi MOXKET WCIONIb30BAThCS IS

KaueCTBEHHOTO W  KOJIMYECTBEHHOTO 2I4|6_TPHE§EMMMH

ONpCACICHHA aHUJIMHA:

4) Peakius ropeHus (IIOJHOTO OKUCJICHUS) aMUHOB Ha TpUMEpEe METUJIaMHUHA!
4CH3NH2 =+ 902 - 4C02 + 1OH20 + 2N2

5) CgoiicTBa aMHUHOTPYMIIBI: C¢HsNH, + HCl — [C¢HsNH; ]'CI

XJIOpUAHEHUITAMMOHUS

IHonyuenue:
1)  BoccranoBnenue HuTpocoeauHeHu — Peakius 3uHUHA. DTy peakiUio BIIEPBbIE
ocymectBua H. H. 3unun B 1842 roay. JlelicTBys Ha HUTPOOEH30JI CYJIb(PUIOM aMMOHHUS,
OH MOJIyYWJI AHWIHH:
C6H5N02 + 3(NH4)28 — C6H5NH2 + 6NH3 +3S + 2H20
2) BoccTaHOBIIEHHE KEIE30M:
4C6H5N02 + 9Fe + 4H20 — 4C6H5NH2 + 3Fe304

3) BoccranoBieHue BOAOPOAOM B MPHUCYTCTBUM Karalu3aTopa M IMPU BBICOKOM

TeMrmeparype:

C5H5N02 + 3H2 — C6H5NH2 + 2H20
IIpuMeHeHHe: MIMPOKO MPUMEHSIOT B KAu€CTBE MOJYNPOAYKTa B MPOU3BOACTBE
KpacuTeJie, B3phIBYATHIX BEIIECTB M JIGKAPCTBEHHBIX CPEACTB (Cyb(aHUIaMUIHbBIC
npenaparsl).
OO0mue cBegeHnsi 00 AMMHOKHUCIOTAX
AMHUHOKHCJIOTHI (aMUHOKapOOHOBBIC KHUCIOTHI) — OPraHWYCCKHUE COCIUHCHUS, B
MOJIEKYJI€ KOTOPBIX OJTHOBPEMEHHO COJICPKATCS KaPOOKCUIIbHBIC U AMUHHBIE TPYIITIHIL.
Kunaccudpuxanusi aMUHOKHUCJIOT
«MuuIepoBcKMe» aAMHHOKHCJIOTBI:  «MUJIJIEPOBCKHME»  aMUHOKHCIIOTHI —
00001IIeHHOEe Ha3BaHWE AaMHMHOKHCIOT, TMOJIYYalolIUXCs B YCIOBHUSX, ONHM3KHX K
skcnepumenTty Crennmm JI. Mwmmiepa 1953 roma. Mumiep ycraHoBuia oOpa3oBaHHE
MHOKECTBa PA3JIMUYHbIX AMUHOKHUCIIOT, B TOM YHMCJIC: [JIMIUH, aJlaHUH, BaJIMH, U30JCHIIMH,
JEUIIMH, IPOJINH, CEpUH, TPEOHUH, aclapTar, riyTramar.
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H.N - CH - COOH
I
R

CEPOCOOEPHALLME

APOMATHYECKME
H,N = CH = COOH H,N = CH = COOH
= H,N = CH, = COOH 2

I
CH, @- CH,
1

ANMMDATUHECKKUE

LiucTenH MM MeHunanaHuH
KHCNBIE HEWTPANLHLIE OCHOBHBLIE
H;N = CH - COOH H,N = CH, = COOH H,N = CH - COOH
I 1
CH, (CHy),
A
HOOE Gitia Fuumn NH, Muaus

ITo ciocoOHOCTH OpPraHu3Ma CHHTE3UPOBATh U3 NMpeaecTBEeHHNKOB:
- He3aMeHMMbIe (I OOJIBIIMHCTBA JKMBOTHBIX M 4YeJOBeKa HE3aMCHHMBIMHU
AMHHOKHCJIOTAaMH SIBJISIOTCS: BaJMH, W30JIEHLMH, JEHIIMH, TPEOHUH, METHOHMH, JIM3HUH,
dbennnaganud, TpunTodad, ApruHUH, THCTUANH);
- 3aMeHUMbIe (TSI OOJIBITUHCTBA JKUBOTHBIX U YEJIOBEKA 3aMEHUMBIMU aMHHOKHCIIOTaMHU
ABJIAIOTCS: DJIMIMH, aJaHWH, IPOJHH, CEpHMH, LIMCTEWH, aclapTar, acliapardH, [JIyTaMar,
LJIyTaMUH, TUPO3HUH).

HomeHkyaTypa aMMHOKHUCJIOT
[To cucremaTudeckoil HOMEHKJIAType Ha3BaHUS AMHUHOKHCIOT OOpa3yloTcs W3
Ha3BaHUI COOTBETCTBYIOIIUX KHUCIOT MPUOABICHUEM MPUCTABKM AMMHO- U YKa3aHUEM
MeCTa PpACMOJOXKCHHUSI aMHHOTPYIIIBI IO OTHONIEHWI0O K KapOOKCHJIBHOW TpymIe.
Hym™mepanus yriaepoaHod 1enud HadyuMHAas C aroMa yriepoja KapOOKCUIbHOW TpPYIIIIHI.
Hanpumep:

CH]—CHZ—(llH—CDDH CHrile—CHZ—CDDH
NH, NH,
2-aMMHoOYTAHOE AT J-aMMHOOYTAHOE AT
KHCTTOTA KHCTTOTA

YacTo ucnosb3yercsi TaKkKe JIPyroid cnocod MoCTpoeHHs] Ha3BaHUM aMUHOKHCIIOT,
COrJIacHO
KOTOPOMY K TPUBUAJIBHOMY HAa3BaHHUIO KapOOHOBOM KHCIIOTHI JTOOABISIETCS MPHUCTABKA
aMHHO- C yKa3aHUEM MOJI0KEHHSI aMUHOTPYTINBI OYKBOI rpedeckoro andasuta. [lpumep:

oL P
CHS—CHZ—(le—CDDH CHy—CH—CH;—COOH
NH, NH,
C-aMHHOMACIIAHAL B-E,II.IIHHDME,CHHHBH
FHCIIOTA FIHCIOTE

Ecnu B MOJNIEKyJie aMUHOKMCIIOTBI COAEPKUTCS ABE AMUHOIPYIIIBI, TO B €€ Ha3BAHUU
HCIIOB3YETCs IPUCTAaBKa AMAMHUHO, Tpy rpynnsl NH, — Tpuamuuo - u T.4. [Ipumep:
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H,N—CH;—CH—COOH

NH,
2,3 -MaMHHOIP OTTAaHOE A
KHCIOTAE

HN3omepust aMMHOKHUCJIOT

H3omepus yrijiepoaHoro H3omepHst MOI0KEHHS JITHeCKHE HONEDEL ATAHTE)
cKeJeTa (QYHKIMOHAJIBHBIX 0 o
CH;=CH,-CH—COOH rpynn 3
| CH;—CH,—CH—COOH
NH, |
NH
2-aMuHObyTaHoBas 3 5 : /Cf,,, ..m“c\
-AMHHOBYTAH 0B Ag :
KHCIOTA g H00C \ f H / 00l
CH, CHy—CH —CH;—COOH | RN
—(— ) ]
CHs (|: COOH NH, AN
NH, J-aMHI0bYTaHoEad
2-aMWHO- 2-M eTHIIP 0ITAaHOE &4 KHCIIOTA
KO TA

XapaKkTepucTUKA IIMIUHA

HaxoxneHue B mpupoje: BXOJUT B COCTaB MHOTHX OEJIKOB M OHMOJIOTHYECKU

AKTUBHBIX COCIMHEHUM.
du3nyecKue cBOCTBA: OCCIBETHBIE KPUCTAIIBI, XOPOIIIO PACTBOPUMEIE B BOJIE,

HE PaCTBOPUMBIE B OOJIBIIIMHCTBE OPTaHUYECKUX PACTBOPUTEIEH.

XuMHyeckue CBoicTBa:

AMHMHOKHUCIIOTHI aM(pOTEPHBIE OPTraHUYECKUE COCAMHEHUS, JJII HUX XapaKTEPHBI
KUCIIOTHO-OCHOBHBIE CBOMCTBA.

OO0urue cBoiicTBa:
1)  BuyrpumonexkyisipHas HeWTpanu3auus — oOpa3zyeTrcss OMMOJSPHBIA LBUTTEP-UOH:
Bonnbie pacTBOpHI 3JIEKTPONPOBOIHBI. DTH CBOMCTBA OOBACHSIOTCS TEM, YTO MOJICKYJIbI
AMUHOKHUCIIOT CYIIECTBYIOT B BHJI€ BHYTPEHHHX COJIEH, KOTOpbIE OOpa3yroTCs 3a Cuer

ImepeHoca IMpoToHa OT Kap6OKCI/IJIa K aMI/IHOprr[He
=0 0 . -0
HN—CH—CZ " HN—CH~CT T e HN—CHCEr

Boaubie pacTBOpbl aMHUHOKHUCIOT UMEIOT HEUTPaIbHYIO, KUCIYIO WU
MIEIOYHYIO CPEly B 3aBUCUMOCTHU OT KOJNYECTBA (DYHKIIMOHATBHBIX TPYIIIL.
2) HoaukonaeHcanusa — o0pa3yOTCs MOJUIETTH B (OSTKU):

0 0
n
H,N-CH;C-OH + H-N-CH-COOH —-o> H,N-CH; c-n- -COOH
H CH, H CH,

TIHLHH AITAHHH ITEAL(H T AITAHEH
(muxsnTmg)
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[Tpu B3aUMOJEHCTBUU JBYX 0-AMUHOKHCIIOT 00pa3yeTcsl AMMenTH.
3) Pasaoxenue — AmuH + Yraekuchasiii raz:  NH,-CH,-COOH — NH,-CH; + CO,1
CBoiicTBa KapOOKCHIbHOI rPyninbl (KUCIOTHOCTD):
1) C ocnoBanmssMu — ooOpaszytorcsa conu: NH,-CH,-COOH + NaOH — NH,-CH;-
COONa + H,0

HaTpueBas
COJIb
AMUHOYKCYCHOM
KHCJIOTBI
2) Co cnupramm — 00pa3yloTCs CIOXHBIE d(DUpPHI — JIeTy4yHWe BelmecTBa (peaxius
ATEPUPUKALINHN ):

NH,-CH,-COOH + CH;0H "“"*— NH,-CH,-COOCH; + H,0
3) C ammmakom — oOpasyrorca amuasl: NH,-CH(R)-COOH +H-NH,—NH,-CH(R)-
CONH,;+H,0  CsoiicTBa aMMHOTpynnbl (0CHOBHOCTb):
1) C cuIbHBIMHM KHCJI0TAMH — COJIU: HOOC-CH,-NH,; + HCl — [HOOC-CH,-
NH;]Cl
1501051 HOOC-CH,-NH,*HCI
2) C a30THCTOI KMCJIOTOM (TTI0J00HO MEPBUYHBIM AMUHAM):
NH,-CH(R)-COOH + HNO, — HO-CH(R)-COOH + N, 1+ H,0
THIPOKCOKHUCIIOTA
KayecTBeHHBIe peaknuu
1) Bce aMUHOKHMCIIOTBHI OKHCISIOTCS HUHTHAPUHOM C OOpa3oBaHUMEM MPOAYKTOB CHHE-
¢dbuoneroBoro 1Bera!
2) C wuoHaMH TSKEIBIX METAVIOB O~
AMHUHOKHUCJIOTBI 00pa3yroT
BHYTPUKOMIUIEKCHbIE conu. Komruiekcsl
Menu (II), umeromue rayOOKyI0 CHHIOIO
OKpacKy, UCMOJB3YIOTCS Ji1 OOHApYKEHUS
0l-aMUHOKHCJIOT.

A TE

.-FCH%..___,/' \“\-. ..-"'c'h-n
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Ioayyenne: CUHTE3UPYIOT TJIMLIKH (TJIMKOKOJI, aMUHOYKCYCHAsI KUCJIOTA )
U3 MOHOXJIOPYKCYCHOM KUCI0Th M1 NH3, MOXkeT ObITh IOJy4eH TUAPOIU30M
YKeJaTUHBI Wik GudponHa menKa.

IIpumenenue:
* JIJIsl IPUTOTOBIICHUS Oy(EepHBIX PaCTBOPOB;
* 17151 CUHTE3a MENTHI0B, TUIIITYPOBON U aMUHOTHUIIITYPOBOI KUCIIOT;
* KaK KOMILIEKCOOOpa3yIOIHil peareHT;
* JUIsl TOJY4YeHUs YyAOOpEHMI, HUTPATOB LEJUIIOJIO03bl, KpacuTeleil, CepHOM
KHUCJIOTHI;
* ISl TPABJICHUSI METAJJIOB U MOJIYTPOBOAHUKOBBIX MaT€pPUAJIOB;
* KaK OKHUCJIUTEIb PAKETHOIO TOIUIMBA, KOMIIOHEHT "HUTpyromer cmecu" (c
CEPHOM KUCIIOTOM).

IIpakTHyeckoe 3aHATHE - HE IPEAYCMOTPEHO.

3aganus VI CAMOCTOATEIbHOIO BbINIOJTHEHHS
— HE IIPELYCMOTPEHO.

®opMa KOHTPOJISI CAMOCTOSATEIbHOM PadoThI:
— HE NIPELYCMOTPEHO.

Bomnpoce! AJ1s1 CAMOKOHTPOJIA MO0 TeMe:
1. Onpenenenne, obmue Gopmyibl, KitacCupUKAINIS AMUHOB.
2. 3aMEeHUMBbIE U HE3aMEHHMbIE AMUHOKHCIIOTHI.
3. U3o0pasute cCTpyKTypHBIE (HOPMYJIbl H30MEPHBIX BEIIECTB, MOJIEKYJSpHas
dopmyna kotopeix CsH3N. Ilog popmynamu npuBeauTe Ha3BaHUS BEIIECTB.

Tema: «Ilomumepsl. [InacTMacchl U UX XapaKTEPUCTUKA.

OcHOBHBIE TOHATHS H TEPMHUHDLI IO TEME: ITOJIMMEPBI, MAKPOMOJICKYJIA,
IMoJIMMCpHU3alKsd, IMOJUKOHIACHCAIUA, MOHOMCEPBLI, CTPYKTYPHOC 3BCHO, CTCIICHb
MMOJIMMCPHU3AlUU, 3JIACTUYHOCTDb, KPUCTAIINIHOCTD.

Il1aH u3y4yeHus TeMbl.
1. OCHOBHBIE TIOHATHS 110 TEME.
2. CBoiicTBa MOJUMEPOB.
3. ®u3nyecKue COCTOSTHUSA MOJTUMEPOB.
4. ITpuMeHeHnE OIUMEPOB.

Kpartkoe u3jioxeHue TeOpeTH4eCKUX BOIPOCOB.
OcHOBHbIE IOHATHSA 110 TEMe
BbicokoMouiekyJisipHble coefuHenus, moaumepnl (BMC) — BemiecTsa,
oOnamaroniue OOJIBIIUM MOJEKYJISIPHBIM BECOM (OT HECKOJBKUX THICSY 0
HECKOJIbKUX MUJUIMOHOB).
K npupoaHbsiM BBICOKOMOJEKYISIPHBIM COEIUHEHUAM (OHomoinMepam)
OTHOCSTCSI O€JIKH, HyKJIEMHOBbBIE KUCIIOThI, IOJUCAXapUabl U T. JI.



K cuHTeTMuUeCKMM - pa3IuyHbIE IJIACTMACCHI, CHHTETUYECKHE KaydyKH U
BOJIOKHA. BBICOKOMOJIEKYJISIDHBIE COEAUHEHMSI - MHPOAYKTBl XHUMHUYECKOIO
COEUHEHMs (TOJIMMEPU3alUU WIH TOJMKOHJEHCAllMM) OOJBIIOro KOJIMYECTBA
HU3KOMOJIEKYJISIPHBIX COEIMHEHUI (MOHOMEPOB), WMIPAaOLIUX PpPOJb OTIEIbHBIX
3BEHbEB B MaKpOMOJIEKYJIE€ IIOJUMEpPA; MpPH STOM MOHOMEpPHl MOTYT OBITh
OJIMHAKOBBIMU (HallpuMep, M3 OTWICHA - MOJMATHUJIEH) WIH pPa3InYHbIMU
(Hampumep, OCTAaTKU Pa3HbIX AMHHOKHCIIOT B OeNKax).

MoHoMepbI - HU3KOMOJIEKYJISIPHBIE COEIUHEHUS, U3 KOTOPBIX 00pa3yroTCs

IIOJIUMEPBHI.
Hanpumep, IIPOIIUJIEH CH,=CH-CH; ABJIAETCSA MOHOMEPOM
MOJIMIIPOITHIICHA:
n CH, =(|3H — (-CH,- (le—)n
CH; CH;
NNpoIllHIEH NoIHIRCIHIEHR
(mpoIeH)

IMosmmMepbI - BHICOKOMOJIEKYJIIPHBIE BEIIECTBA, COCTOSIINUE M3 OOJIBIINUX
MOJIEKYJI IIEMTHOTO CTpoeHus, (0T rped. "moau" - MHOTO, "Mepoc" - 4acTh).

Hanpumep, nonusTusiieH, nojy4aeMblid IpU NOJUMEPU3alNU dTUJICHA:

CHZZCHzi ...'CH2'CH2'CH2‘CH2‘CH2‘CH2'CH2'... niim (-CHz-CHz-
In

MaxkpomoJiekyJia - MoJieKyia nonuMmepa (OT rped. "mMakpoc" - OONbIIOH,
JUTAHHBIN ).

MoutekyiisipHass Macca MaKpOMOJIEKYJI TIOCTUTAET JIECATKOB - COTEH ThICAY
(¥ make MIJUJIMOHOB) aTOMHBIX €IWHUII.

CTpyKTypHOE 3B€HO - IpylIa aTOMOB, MHOTOKPATHO MOBTOPSIONIASCSA B
LIEITHOM MaKpOMOJIEKYJIE.

...-CH,-CHCI-CH,-CHCI-CH,-CHCI-CH,-CHCI-CH,-CHCI-...
MTOJTMBUHUIIXJIOPHU/T

B dpopmyiie MakpoMoOsIeKyJIibl 3TO 3B€HO OOBIYHO BBIJIEISIOT CKOOKaMH: (-
CH,-CHCl-),

CrtpoeHre CTPYKTYpHOTO 3BE€Ha COOTBETCTBYET CTPOEHHUIO HCXOJHOTO
MOHOMEpA, O3TOMY €ro Ha3bIBAIOT TAK)KE MOHOMEPHBIM 3BEHOM.

CreneHb noOJMMepPHM3allUM — 3TO YKCIO, MOKAa3bIBAIOIIEE, CKOJBKO
MOJIEKYJI MOHOMEpPA COEIMHWIOCH B MAKPOMOJIEKYITY.
B ¢opmyne MakpoMoeKyibl CTENEHb NOJIUMEPU3ALMU OOBIYHO 0003HAYAETCS
UHJEeKCOM "n" 3a ckOOKaMHU, BKJIIOUAIOIIUMU B c€0sl CTPYKTYypHOE (MOHOMEPHOE)
3BeHo: (-CH, — CH,-),

[TonusTunen
JI711 CHHTETHYECKUX TTOJIMMEPOB, KaK MPABUIIO, N ~ 102—104; a caMbl€ JJIMHHBIC U3
W3BECTHBIX MPUPOIHBIX MakpoMosiekya—/IHK (monuHykiIeoTHa0B)—UMEI0T
CTETICHb MOJUMEPHU3AIUU N = 10°-10",

MouJiekyJsipHasi Macca MaKpOMOJIEKYJbl CBsi3aHa CO  CTEINEHbBIO
MOJTUMEPU3AIIMU COOTHOIIECHUEM: M(MmakpomoJiekyJabl) = M(3BeHA) ® n, 7€
n - CTeNeHb NojuMepu3anuu; M - OTHOCUTENIbHAs MOJIEKYJISIpHAas Macca;
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MOJICTPOYHBIN MHJEKC I' B 0003HAYEHUH OTHOCUTEIBLHOM MOJIEKYJISIpHOM Macchl M,
B XMMUU TIOJMMEPOB OOBIYHO HE UCIIOJIb3YETCS.

Jlns monmMMepa, COCTOSAILIET0O M3 MHOYKECTBA MAaKPOMOJIEKYJI, ITOHSATHE
MOJIEKYJIIpHAsl Macca U CTENEHb MOJIMMEPHU3ALIUU UMEIOT HECKOJIBKO MHOU CMBICIL.
Jleno B TOM, YTO KOTrJla B XOJ€ PEAKIMH 00pa3zyeTcsl MOJIMMEp, TO B KaxaylO
MaKpOMOJIEKYJIy BXOJMT HE CTPOrO MOCTOSIHHOE YMCIO MOJIEKYJ MOHOMEpa. DTO
3aBUCHUT OT TOTI'0, B KAKOM MOMEHT IPEKPATUTCS POCT MOJUMEpHOU nenu. [loatomy
B OJIHMX MaKpOMOJIEKYJIaX MOHOMEPHBIX 3BEHbEB OOJIbIIIE, & B IPYTUX - MEHBIIIE.
To ecTb, 00pa3zyroTCsI MaKpOMOJIEKYJIBI C PAa3HOM CTENEHbIO MOJIUMEPH3ALUU H,
COOTBETCTBEHHO, C pa3HOW MOJIEKYJApHOM Maccoi (Tak  Ha3bIBaeMble
nonuMmepromosiorn).  CrenoBaTenbHO, MOJEKyJIspHas Macca M CTENEeHb
TIONIMMEPU3ALMK TTOJMMEPA ABISAIOTCA CPEJHUMHU BelMunHaMmu: M, (nmonnmepa) =
M(3BeHa) * ng,

CaoiicTBa M0 IMMEPOB

HauGomnpiue oTinyurs NoJIuMepoB OT HU3KOMOJIEKYJISIPHBIX COSAMHEHUH U
BEILIECTB HEMOJIEKYJIIPHOTO CTPOEHHUS MPOSIBISAIOTCS B MEXaHUYECKUX CBOMCTBAX,
B ITIOBEJICHUY PACTBOPOB U B HEKOTOPBIX XUMUYECKHUX CBONCTBAX.

Oco0ble MexaHHYECKHE CBOICTBA:

3JIACTUYHOCTb - CIIOCOOHOCTh K BBICOKMM OOpaTUMbIM JedopmarusM mpu

OTHOCHUTEIFHO HEOOBIION Harpy3Ke (Kayuykn);

Majasi XpYNKOCTb CTEKJIOOOpa3HbIX W  KPUCTAUIMYECKUX  IOJIMMEPOB

(ruracTMacchbl, OPraHMYECKOEe CTEKIIO);

CIOCOOHOCTh MakKpOMOJIEKYJ K OpPHUEHTAalWU MOJ JEHCTBUEM HAIPaBIECHHOTO

MEXaHUYECKOT0 MoJis (MCIOJIb3YETCsl MPU U3TOTOBIIEHUH BOJIOKOH U IICHOK).
Oco0eHHOCTH PACTBOPOB MOJIMMEPOB:

BBICOKAs BA3KOCTh pacTBOPA MPU MAJIOM KOHLIEHTPALUU MTOJIMMEPA;

pacTBOpEHHE MOJIUMEPA MPOUCXOTUT Yepe3 CTAIUI0 HaOyXaHHUs.
Oco0ble XuMHYeCKHE CBOMCTBA:

CHOCOOHOCTh PE3KO HU3MEHATh CBOM (PU3MKO-MEXAHHYECKHE CBOWCTBA IOJ

JEHCTBMEM MaJIbIX KOJUYECTB peareHTa (ByJIKaHU3alus Kaydyka, 1yOaeHue Kox

U T.IL.).

OcoOble CBOMCTBA TIOJMMEPOB OOBSACHSIOTCS HE TOJIBKO OOJIBIION
MOJIEKYJIIPHOI MaccOi, HO U TEM, YTO MAaKpOMOJIEKYJIbl UMEIOT LIEITHOE CTPOEHUE
¥ 00J1aJal0T YHUKAJIBHBIM JIJIsl HeKUBOM MPUPOIBI CBOMCTBOM - THOKOCTBIO.

PusznyecKkue COCTOSTHUS NMOJMMEPOB

B 3aBUCMMOCTM OT CTpOEHHS M BHEIIHMX YCJIOBUW MOJUMEPHI MOTYT
HaXOJUThCA B aMOP(GHOM WIH KPUCTAIUTMYECKOM COCTOSHUSX.

AmMopdHoe COCTOSIHUE MoJIUMEpa  XapakTepu3yeTcs OTCYTCTBHUEM
YHOPSIAOYEHHOCTH B PACHIOJIOKEHUNA MAKPOMOJIEKY L.

Kpucraminueckoe COCTOSSHUE BO3MOXKHO JIMIIb Ui CTEPEOPETYISIPHBIX
nonumepoB. I[lpyyeM OHO 3HAYUTENBHO OTJIMYAETCS OT YHOPSAIOYEHHOIO
KPUCTAJNINYECKOTO COCTOSIHUS HU3KOMOJIEKYJISIPHBIX BEILECTB. s
KPUCTAINIMYECKUX MOJIUMEPOB XapaKTE€pHA JIMIb YaCTUYHAsA YHOPSIOYEHHOCTh
MaKpOMOJIEKYJI, T.K. IMPOLECCY KPHUCTAUIM3AaLUU MPEMATCTBYET JJIMHHOLIEITHOE
CTPOEHUE MAKPOMOJIEKY.I.
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[lon KpPHCTANIMYHOCTBIO IIOJIMMEPOB IIOHMMAIOT  YINOPSAAOYEHHOE
PacCIIOJIOKEHUE HEKOTOPBIX  OTIEIBHBIX YYaCTKOB LIEMHBIX MakpoOMOJeKkyn. B
KPUCTAJUIMYECKOM IOJIMMEPE BCErja HMMEIOTCS amMOpgHBIE 0O0JAaCTH M MOXHO
TOBOPUTH JIMIIb O CTENEHU €ro KpUCTALIMYHOCTU. CTeNneHb KPUCTALNIMYHOCTH
MOXET MEHATHCS y OJHOIO M TOrO e IOJMMEpa B 3aBUCUMOCTU OT BHEIIHMX
ycinoBuil. Hampumep, mnpu pacTsDKEHMHM TOJMMEPHOTO 00pas3lia HpPOUCXOIUT
B3aMMHas OpPUEHTALUs MAaKpPOMOJEKYJ, CHOCOOCTBYIOLIash HUX YHOPSAIOYEHHOMY
napajyIeIbHOMY PAacCOJ0KEHHUIO, M KPUCTANIMYHOCTD MMOJIMMEpPA BO3PACTAET. DTO
CBOWCTBO IIOJIMMEPOB HUCIIOJIB3YETCA INPU BBITSIKKE BOJIOKOH I NPUAAHUS UM

IIOBBILLIEHHOM ITPOYHOCTH.
MPOYMHOCTb (krimm’)
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3 :
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A A
"
£’ [ @ od* / = \
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E o s S T ——
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Repnoen S awmocr,
Kpucmannuinocins > Bpewmn oceeujeHun >

IIpuMeHeHHe MOJMMEPOB

biaronmaps MEXaHUYECKOU IIPOYHOCTH, 3JIACTUYHOCTH,
ANEKTPOU3OJSLIMOHHBIM U JIPYTUM CBOWCTBAM HU3JETUS U3 TOJUMEPOB MIPUMEHSIOT
B Pa3MYHBIX OTPACIAX MPOMBIIUIEHHOCTH ©U B ObITYy. OCHOBHBIE THIIBI
MOJIMMEPHBIX MaTepUalOB — IUIACTUYECKUE MACChl, PE3UHBI, BOJIOKHA, JaKH,
Kpacku, KJieM, HOHOOOMEHHBIE CMOJBI. B TEXHHWKE MONMMEpPHl HANLIN MIUPOKOE
NPUMEHEHUE B  KauyeCTBE  DJIEKTPOU3OJSIIUOHHBIX U KOHCTPYKI[MOHHBIX
MatepuaiioB. [losuMepbl —XopolIre 3IEKTPOU30ISATOPHI, IUPOKO UCTOJIb3YIOTCS B
MPOU3BOJICTBE PA3HOOOPA3HBIX MO KOHCTPYKIMH W HA3HAUYCHUIO DJICKTPUUYECKHUX
KOHJICHCAaTOpPOB, MPOBOJIOB, KaOeield, CHUHTETUYECKHE MOJUMEPhl MCIOJIb3YIOT
amb0 B YUCTOM BHAE, JMOO B COYETAHUM C JPYTUMU MaTepuaiaMu
(HAMOJHUTENSIMU, KPACUTEISIMHU, CTaOWIM3aTOpaMyd U T.I.), NPUIAIOIMHUMH UM
cnenuduueckre cpoiicTBa. Tak, Hampumep, codetas ¢eHonPopMaIbIETHIHYIO
CMOJIy C XJIOMYaTOOyMa)KHOW TKaHBIO MOJTYYalOT TEKCTOJUT, CO CTEKIOBOJIOKHOM
— CTEKJIOIIACT, C OyMaroi — reTUHAKC.

Ha ocHoBe monuMepoB  TMOJNy4YeHBI  MaTepuaibl, oOJagaroniue
MOJIYIIPOBOJHUKOBBIMU M MArHUTHBIMM CBOMCTBaMH. 3HAY€HUE OHOIMOJIMMEPOB
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ONpCACIsICTCA TEM, YTO OHH COCTABJIAOT OCHOBY BCCX JKHMBBIX OPraHM3MOB U
YYaCTBYIOT IIPAKTHUYCCKH BO BCEX IIPOLECCaAX KUBHCACATCIILHOCTH.

IIpakTuyeckoe 3ausiTue

Ne 14 Pacrio3HaBaHue M1aCTMAacC U BOJIOKOH.

Ne 15 PemeHue »HKCHEpUMEHTAIBHBIX 3a7a4 Ha UJICHTH(PUKAIUIO
OPraHUYECKUX COCTUHECHUM.

3agaHus 1J1sl CAMOCTOSAATEJILHOTO BHINIOJTHEHUS
— HC IPpCAYCMOTPCHO.

®opMa KOHTPOJISI CAMOCTOATE/IbHOM PadoThI:
— HE IIPELYCMOTPEHO.
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KOHTPOJIb 1 OIEHKA PE3YJbBTATOB OCBOEHUA

JANCHUIIJIMHBI

Texymui KOHTPOJIb

Ilepeyensb ToUek
PYOEKHOT0 KOHTPOJISA

OxBar Tem

dopMa KOHTPOJIA

dopmupoBaHue
yMeHus paboTath ¢
MEPUOANYECKOU
cuctemon /1. W.
MeneneeBa

Tema 1.2. Ilepuoanueckuit
3aKOH Y MEpUOANYECKas]
CUCTEMa XUMHUYECKUX
sanemenTtoB /.M. Mennaeneena

pakTUdecKkas padora
Ne 1

3HaKOMCTBO CO
CBOMCTBAMH U
criocobamMu
MPUTOTOBIICHUS
CYCIIEH3UH U IMYJIbCUH,
a’p030JIeH, reeu

Tema 1.3. CTpoeHue BeliecTra

MpakTU4Yeckas pabora
No2

YMeHue roroBuTh
pacTBOp C 3aIaHHOU

Tema 1.4. Boga. PacTBopbl.

npakTuyeckas padbora

. DIIEKTPOTUTHYECKAS
MOJISIPHOM No3
. JTUCCOTIHATTHS
KOHIIEHTpaIuen
OTpaboTKa HaBBHIKOB pakTu4ecKas padora
COCTaBJICHUS Ne4
. Tema 1.5. Knaccudukarus
ypaBHEHUM " npakTudeckas padora
. HEOPTaHWYECKUX COCTUHCHUN U
XUMHUYECKUX PEAKIUU B . No5
UX CBOWCTB
MOJICKYJIIPHOM H pakTUdecKas padora
HOHHOM BH/IaX. No6

IIpoBenenue peakuuu,
IPOTEKAIOIINX C
pa3HOM CKOPOCTHIO,
paccMOTpEHHE MPH
KaKUX YCIOBHSIX
CKOPOCTb XMMUYECKUX
pPEaKHU U3MEHSIETCS.

Tema 1.6. Xumuueckue peakiuu

MpakTU4eckas pabora
Ne7

DopMUPOBAHUE 3HAHUS
0 MOJIyYCHUH,
coOupaHuu,
pacrno3HaBaHUE ra30B U
UX CBOMCTBAX.

Tema 1.7. Metasuiel u
HEMETaJLIbI

npakTU4eckas pabora
Ne8
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3akpernieHue
HaBBIKOB COCTaBJICHUS
YpPaBHECHUM
XAMUYECKUX PEAKIINI

paKTH4ecKkas padbora
Ne9

YMeHue cocTaBiATh
MOJEIH MOJIEKYJI
Pa3IUYHOM CII0KHOCTH

Tema 2.1. OcCHOBHBIE TIOHSITHS
OpTraHUYECKON XUMUU U TEOPUHU
CTPOCHHUE OPraHUYECKUX
COE€IMHEHUN

npakTuyeckas padbora
NelO

3HAKOMCTBO C
oOpa3uamu He(TH,
Kay4yyKOB U PE3UH,
W3CITUSIMH U3 HUX

Tema 2.2. YrneBogopoasl 1 UX
OPUPOAHBIE NUCTOYHUKHU

MpakTU4yeckas padora
Nell

dopMupoBaHue
yMeHus paboTaTh B
XUMHUYECKOU
nabopaTopuu

3HAKOMCTBO C
BaKHEHIIIMMHU
XUMHUYECKUMU
CBOMCTBaMH
KapOOHOBBIX KUCIIOT,
TJIFOKO3bI, CaXapo3bl U

Tema 2.3. Kucnopon
COJIeprKalllie OPraHuYECKHe
COCTMHECHUS

npakTudeckas padbora
Nel2

npakTudeckas padora
Nel3

Kpaxmasa
dopmupoBaHue
npakTuyeckas padbora
yMeHus paboTaTh B Ne 14
XUMHYECKOU i
nabopartopuu Tema 2.4. A3zoTcoaepxaliiue
OTtpaboTKa HaBBIKOB OpraHUYeCKUE COCTUHECHHUS
. MpakTU4YecKas pabora
HKCIIEPUMEHTAILHOM Ne 15
paboTHI B
JuddepenunpoBaHHbIT 1124 g depeHInPOBaHHBIN
3a4eT T 3a4er

HpOMemyTqumﬁ KOHTPOJIb M0 TUCHUIIJINHE

IlepeuyeHb TeOpeTHYECKHUX 3aTaAHMIL:
1. 3akoHUUTE IPEAIOKEHUE:
OTHoIIIeHHE MOISIPHOTO 00beMa ra3000pa3HOTo BEMIECTBA K €ro 00beMy — 3TO ...
2. Monb — 3710 ...

1) umcno yactuil, coaepkammxcs B 1 r 11000r0 BEIIECTBA;
12

2) 1/12 gacTtb Macchl n3ortormna yriepoaa C;

3) enuHUIA U3MEPEHUs (PU3NUECKON BETUYUHBI — KOJIMUECTBA BEILIECTBA;
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4) 4ucno MOJIEKYI, coAepKamxcs B 22,4 1 ra3a npyu HOpMaJIbHBIX YCIOBUSX (H.Y.).
3. XUMUYECKHI 3JIEMEHT — 3TO ...

1) pa3HOBHIHOCTH aTOMOB;

2) THII BEUIECTBA;

3) Kjiacc MOJEKyJ;

4) TO K€, YTO U MPOCTOE BEIIECTBO.
4. Monspras macca kuciopoaa O, cocrapiser (T/MOJIb)

1) 8 2)l6; 3)32; 4)48.
5. OpuHakoBbIE KOJIMYECTBA BEIIECTBA (B MOJIb) PA3JUYHBIX BEIIECTB HMEIOT
OJINHAKOBYIO:

1) maccy;

2) obObewm;

3) 4HUCIO CTPYKTYPHBIX €IUHUIL;

4) 4KCIIO aTOMOB.
6. XMUMUYECKHI DJIIEMEHT — 3TO ...

1) To ke, YTO U MPOCTOE BEUIECTBO;

2) HaWMEHbIasi XUMUYECKHU HeJleIMMas YacTUla;

3) TO, U3 4Er0 COCTOUT BEUIECTBO;

4) BUJIl aTOMOB.
7. MoJpHBIi 00BEM — 3TO ...

1) o6bem 1 T m00OOTO BElECTBA;

2) o6bvem 1/12 wactu Macchl n3oToma yriepoaa C;

3) o0beM, 3aHUMaeMblii OJTHUM MOJIEM BEIIECTBA MPHU JAHHBIX YCIOBUSIX;

4) 4ucio MOJIEKYJ, coiepKaluxcs B 22,4 ra3a nmpu H.y.
8. XMMHMUYECKHW 3JIEMEHT PAaCIlONIOKEH B 4-M IEepUOAE B TJIABHOW mnoarpymnme [-i
rpynmnsl. PacnpeneneHnio 3leKTPOHOB B aTOME 3TOTO 3JEMEHTA COOTBETCTBYET Psif
yucen:

1) 2,8,8,2; 2)28,18,1; 3)28,8,1; 4)2,8,18,2.
9. VYcTaHOBUTE COOTBETCTBUE MEXKAY XHUMHUYECKHM HJIEMEHTOM M KOJIUYECTBOM
MPOTOHOB B SIAPE aTOMa

1) Xnop A)8
2) VYruepon b) 17
3) dtop B) 6
4) Kucnopon N9

10. VYcraHoBuTE COOTBETCTBHME MEXKJIY XHUMHUYECKHM D3JIEMEHTOM U KOJWYECTBOM
HEUTPOHOB B sA/Ip€ aTOMa

1) ®ocdop A) 14
2) Hatpuit b) 12
3) Turan B) 26
4) AmoMuHun I 16

11. YcraHoBUTE COOTBETCTBHE MCKOAY XUMHYCCKUM JOJIICMCHTOM H KOH(bI/IpraHI/Ieﬁ
BHCHIHCTO 3JICKTPOHHOI'O CJI0A

1) ®rop A)3s%3p!
2) Xiop B) 2s5°2p°
3) Asor B) 3s%3p°
4) AmoMuHui I) 2s2p°
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12. VYcraHOBUTE COOTBETCTBHE MEXAY HOMEPOM DJHEPreTUYECKOTO YPOBHA W
KOJIMYECTBOM 3JIEKTPOHOB HAa HEM

1 1 A) 18
2) 2 B) 2
3) 3 B) 32
4) 4 I) 8

13. 3akoHuYUTE NPENIOKECHUE:
[IprHanIe KHOCTh aToMa K OINPEeIeICHHOMY XUMHUYECKOMY JJIEMEHTY OINpPEACIsIeTCS ...

14. 3akoH4YUTE NPEIOKECHUE:

CocrosiHHE JIEKTPOHA B aTOME OTPEACIICTCS ... ... .

15. 3akoHunTE NMPEIOKEHUE:

[IpocTpaHCTBO BOKPYr aTOMHOTO siJipa, B KOTOPOM HambOojee BEPOSITHO HAXOXXJICHHE
3JIEKTPOHA, HA3BIBACTCH ... .

16. Ilepeuncaure 4 U3BECTHBIX TUIIA OpOUTATIEH. . . .

17. 3akoHUYMTE NPENIIOKECHUE:

CambIM aKTUBHBIM HEMETAIIOM cpeau dnemMeHToB Ge, As, Se, Br aBnsercs ... .

18. 3akoHUYMTE NPENTIOKECHUE:

CambIM aKTUBHBIM METAJIJIOM cpeau diieMeHToB Na, Mg, Al, Si saBnsercs ... .

19. YcTraHoBUTE COOTBETCTBHE MEXKAY BUJOM XUMHUYECKON CBSI3U U BEIIECTBOM

1) Uonnas A)Zn
2) KoBasieHTHas b) NaCl
3) Boxopoanas B) NH;
4) Merannuueckas I') CHy
20. YcraHoBUTE COOTBETCTBUE MEXIY XUMUYECKUM DJJIEMEHTOM M €ro CTENEHbIO
OKHUCJICHUS
1) Kucnopon A)1°
2) Xnop B) 2"
3) unk B) 1
4) Harpuit I 2
21. YcTaHOBUTE COOTBETCTBUE MEXKAY TUCIEPCHOW CUCTEMOU U BEIIECTBOM
1) Cycnensus A) numda
2) KomnnouaHsli pacTBOp b) cmor
3) Anspo3zoib B) 3yOnas macta
4) DMmynbcus I') xucen

22. CBOWCTBO, XapakTEpPHOE JJIsI BELIECTB C METALINYECKON KPUCTAINIMYECKOU
PELIETKON — 3TO

1) IInacTuyHOCTH

2) Jleryuectb

3) TemaompoBOAHOCTH

4) DneKTpOonpoOBOAHOCTh
23. B 006pa3oBaHUM XUMHYECKOU CBSI3U MOTYT y4acTBOBATh. ..

62



1) HecnapeHHbIE 3JIEKTPOHBI aTOMa
2) CnapeHHbI€ 3IEKTPOHBI aTOMa
3) BakanTtHas opOutanb
4) DneKTpOHbI U IPOTOHBI
24. 3aKOHYUTE MPEIIIOKECHUE:
B3aumopneiicTBue aTroMoOB, KOTOPOE CBA3BIBAET WX B MOJIEKYJIbl, HOHBI, PagUKaJIbl,
KPUCTAJIBI — 3TO ... ... .
25. BMecTo MHOrOTOYMS BCTaBbTE MPOITYIIEHHOE CIOBO:
XHUMHUYECKAS CBA3b UMEET ... IPUPOY.
26. BMecTO MHOTOTOYMSI BCTABbTE MPOIYIIIEHHOE CJIOBO:
OObpazoBaHue XUMUYECKOM CBSI3U MPUBOJUT K ... OOILETO ... ... .
277. 3aKOHUYUTE MPEJI0KEHUE:
3apspKEeHHBIE YacTHUIIbI, KOTOPhIE MPEBPAIAIOTCS B aTOMbI B pe3yJibTaTe OTAAUU WIH
IPUCOEANHEHNS DJIEKTPOHOB HA3bIBAKOTCA ... .
28. BMecTO MHOrOTO4MSI BCTABHTE MPOIYLIEHHOE CJIOBO:
[1nacTUYHOCTh M TEIMJIONPOBOJHOCTHIO 00Jalal0T BEIIECTBA C ... KPUCTANIMYECKOU
PELIETKOM.
29. 3aKoHYHUTE NPEIIIOKEHUE:
Jlenenue pacTBOPOB Ha UCTUHHBIE U KOJIJIOUIHBIE OOYCIIOBIICHHI ... ... .
30. 3akoHYUTE NMPETIOKECHUE:
SIBneHHe caMONpPOU3BOIBHOTO BBIJIETIEHUS JKUIKOCTH U3 I'ejsl Ha3bIBAIOT ... .
31. 3akoHuYUTE MPEIOKEHHE:
BemectBo, mnpucytctBytomiee B OosbllieM KOJMYECTBE, B 00OBEME KOTOPOTO
pacmpeneneHa aucrnepcHas gasa, Ha3bIBaIOT ... ...
32. YcTaHOBUTE COOTBETCTBHME MEXKAY HA3BaHHEM COJU TIOJIy4a€MOW Cpelol B
pe3yabTaTe ruapoan3a

1) Xmopun HaTpus A) menoyHas
2) KapOonat HaTpus b) nelitpanbpHas
3) Xuopua anroMUHUS B) xucnas

33. B pe3yJibTaTe MOHHBIX PEaKiii 00pa3yroTCs BEIIECTBA
1) HepacTBOpUMBIE
2) pacTBOpHUMBIC
3) cialble IEKTPOIUTHI
4) razoo0pa3HbIe
34. 3akoHYUTE MPEII0KEHUE:
CriocoOHOCTB OJIHOTO BEIIECTBA PACTBOPSITHCS B APYTOM — 37O ... .
35. 3akoHuYUTE MPEI0KECHUE:
Pacnag »nekTpoinMTa Ha COJIBBATUPOBAHHBIE MOHBI IOJ JACHCTBHEM MOJIEKYJ
pacTBOpUTENS — 3TO ... .
36. 3aKOHUYUTE MPEIIIOKECHUE:
OTHOIIICHHE YUCITa MOJIEKYJI, PACTIaBIINXCSI HA MOHBI, K OOIIEMY YHCITy paCTBOPEHHBIX
MOJIEKYJ — 3TO ... ... ... .
37. 3aKOHYUTE MPEIOKECHUE:
Peakuuu, npoTtekaroiye MeXay HOHAMH, HA3bIBAOTCA ... .
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38. Bce ocHOBaHUs pearupyror:
1) ¢ kucaoramu
2) OCHOBHBIMHU OKCHJIaMH
3) menouyamu
4) consamu
39. A30THas KUCJI0Ta pearupyeT ¢ BelleCcTBaMu
1) A1203 u SO3
2) CuwuH,S
3) SOz n BﬁClz
4) Zn(OH);, u O,
40. Okcupn xenesa
1) He nposiBnsieT KUCIOTHO-OCHOBHBIX CBOWCTB
2) IlposiBiiseT KMCIOTHBIE CBOMCTBA
3) IlposBasieT OCHOBHBIE CBOMCTBA
4) TlposiBisetr amoTepHBIE CBOWCTBA
41. VYcraHOBUTE COOTBETCTBHE MEXKJY KJIACCOM HEOPraHUYECKHX COCIMUHEHUN H
IPUMEPOM HEOPTraHUYECKOIO BEILECTBA

1) Okcun A) H,S0,
2) Conn b) NaCl

3) Kucnorta B) Na,O

4) OcHoBaHHE I') Ca(OH),

42. YcTaHOBUTE COOTBETCTBHE Mekay (OpMYyJIOi BelIecTBa W CXEMOW mpoliecca, B
KOTOPOM OH YYaCTBYET B POJIU OKUCIUTEIIA

1) P205 A) P205 + HzO—’H3PO4
2) S B) H, + S—H,S

3) 0, B) P,Os+C —P +CO
4) C F) 02 + C—>C02

) C+ H,—CH,
43. YCcTaHOBHTE COOTBETCTBHE MEXIY Ha3BaHHWE COJIM M THUIIOM THAPOJIM3a €€ B BOJIHOM
pacTBope

1. Xnopun anmomMuHusS A) 110 KaTHOHY

2. T'uapocynbbua Kanus b) no anmony

3. Hurpart Hatpus B) no karuony u annony
4. Auerar ceunna (II) 4

44, VYCTaHOBHUTE COOTBETCTBHE MeEXAy GOpMyJlaMH BEIIECTB W  KJIacCaMH
HEOPTraHWYECKUX COCIMHECHUHN

1) Na[AI(OH)4] A) amdoTepHbIE TUIPOKCUIBI
2) Cr(OH); b) xucnotsl

3) HMnO, B) ocHoBHBIE conn

4) Fe(OH), ') xucneie conu

45. YcraHOBUTE COOTBETCTBHE MEXIY (OPMYIOH COMM W XapakTepoM Cpeabl B
pe3yJibTaTe ee ruapoIn3a

1) NaZS 3) NH4C1

2) NaHCO; 4) NaCl
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A) kucnas
b) menounas

B) nelitpanbHas

46. YCTaHOBHUTE COOTBETCTBHE MEXAY (POpPMYyJIaMH KHCIOT U COOTBETCTBYIOIIUX WM

OKCHIOOB
1) HPO,
2) HCIO
3) HNO,
4) H,S0.

A) ClO,
B) SO;

B) P,O5
T) N,O;

47. YcTaHOBHATE COOTBETCTBHE MEXIy HA3BAHUEM COJIM U IPYIIION BEIIECTB, C KaXKIbIM

13 KOTOPBIX JIaHHAsl COJIb pearupyer

1) T'mapokcun 6apus
2) KapOoHat kanbuus
3) Xunopun xenesa (I11)
4) Xnopua MHKA

A) AgNO;, NaOH, Na,S
b) AgNO;, NaOH, HCI
B) HNO;, CO,+H,0, HCI
I') NaOH, KCI, KOH

48. YCcTaHOBUTE COOTBETCTBUE MCIKAY pCarcHTaMi U IPOAYKTAaMU PCAKIIUU

1) H,Su O,

2) H,SO4 u Cu
3) HzSO4 u/Zn
4) H,S u CuSO,

A) ZHSO4 n H2

B) CuSu HZSO4

B) S u H,0

I') CuSOy, SO, u H,O

49. YcTaHOBUTE COOTBETCTBHE MEKIY (POPMYJIAMH COJIEN M UX KJIaCCaMH

1) Fe4[Fe(CN)g] A) Cpenusis

2) NH4SCN b) Kucnas

3) Na,HPO, B) OcHoBHas

4) (CuOH),CO; I') KoMiiekcHas

50. YcraHoBUTE COOTBETCTBHE MexAy (OpMyJaMH U KiacCaMM HEOPraHU4eCKOro
BEIIECTBA:

1) Kucnotsr A) H;PO,
2) Commn b) KOH
3) OcHoBaHus B) KNO;
4) Oxkcuabl I') MgO

51. BemiecTBa, 3a/1epKUBAIOLINE CKOPOCTh XUMUYECKON PEAKIIMU — 3TO
1) KaranuzaTopsl
2) depMeHTHI
3) Karanmus
4) uruburopsl
52. YcTaHOBUTE COOTBETCTBHUE MEXKAY XUMUUECKON PEAKIUEN U €€ TUIIOM

1) Si+ O, =810, A) paznoxxeHue
2) HCl + NaOH = NaCl + H,0O b) 3amemenue

3) CuSO4 + Zn=7ZnSO,4 + Cu B) obmen

4) NH4;NO; =N, +2H,0 I') coenunenue

53. PacTBOopeHMEe IMHKA B COJITHON KUCIIOTE OyAET MPOXOIUTH ObICTpEe, ecliu

1) moBBICUTH TEMIIEPATYPY

2) YBEJIUYHUTH KOHLIEHTPALIUIO

3) NOHM3UTH TEMIEPATYPY

4) pa3apoOUTh ITUHK
54. peakuusi, CKOPOCTb KOTOPOM 3aBUCHUT OT IUJIOMIAJX MOBEPXHOCTU CONPUKOCHOBEHUS
pearupyromux BemecTB — 37O ...
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1) HeWTpanu3anus CepHON KUCIOTHI paCTBOPOM TMIPOKCHUIA HATPHUS
2) ropeHue BOJOpOAa B KUCIOPOJIE
3) B3aKMMOJICMCTBUE PACTBOPOB XJIOPHJIA MEU Y THIPOKCHUIA KaTHs
4) ropeHue aNIFOMUHHUS B KUCIOPOJE
55. ObpatuMoii SIBIsIETCS peakius, ypaBHEHUE KOTOPO:
1) NaOH+HCl—NaCl+H,0
2) H,+I,—2HI
3) C+02—>C02
4) CaCO;+2HCl—CaCl,+H,0+CO,
56. 3aKOHYUTE MPETIOKECHUE:
XHUMHYECKHE MPOLECCHI, B PE3yJIbTaTe KOTOPHIX 00pa3ytOTCsl HOBbIE BELIECTBA - ... ... .
57. 3anoJIHUTE NPOITYCKHU:
[To TerioBoMy 3 dekTy peakiuu JeisTcs Ha ... | ... .
58. 3aKOHYUTE NMPEJIOKECHUE:
CocrosiHue cHUCTEMbl, MPU KOTOPOM CKOPOCTh MPSIMOM peaklMH paBHA CKOPOCTH
00paTHOM peakIuy — 370 ... ... .
59. 3akoHuYUTE NMPEIOKEHUE:
PactBopenue uHKa B COJSTHOM KUCIOTE OyNeT 3aMeIIAThCS B CIIy4ae ... ... .
60. 3aKOHYUTE NMPEIIOKECHUE:
M3MeHeHne CKOpOCTH peakuu Mo JEHCTBUEM KaTaln3aTopa Ha3bIBaeTcs ... .
61. 3akoHuuTE MPEI0OKEHUE:
[IpuHuumn, ¢ NOMOIIBIO KOTOPOrO MOXKHO TIPE/CKa3aTh HANpPaBJICHHE CMELIECHUs
PaBHOBECHS HA3bIBACTCS IPUHLIUIIOM ... ... .
62. MeTasibl OTHOCSIIUECS K JIETKUM U TSHKEJIBIM XapaKTEPU3YIOTCSI CBOMCTBOM:
1) TennonpoBOIHOCTHIO
2) TBEpAOCTHIO
3) IJIOTHOCTHIO
4) MIacCTUYHOCTHIO
63.Hemeramiom saBisieTcs:
1) Tamnui
2) TaHTaI
3) xpom
4) xnop
64. Camblii TIETKUN U CaMbIi TSDKEIBI METal1 00pa3yIoT napy:
1) Al,Fe; 2)Na,Pt; 3)Li, Os; 4)Mg, Pb.
65. CBOWCTBO METAJIOB, BHI3BAHHOE BBICOKOM MOJBUKHOCTBHIO CBOOOIHBIX 3JIEKTPOHOB:
CTAJIKUBATbCA C KOJEOMIONIMMHUCS B  y3JlaX pELIETKH HMOHAMHU, AJIEKTPOHBI
0OMEHUBAIOTCSA C HUMU YHEPTUEH, HA3bIBACTCS:
1) TemnonpoBOIHOCTD
2) TBEpAOCTh
3) MJIOTHOCTH
4) MIaCTUYHOCTh
66. 3aKkoHUYUTE MPEIIOKECHHE:
ATOMBI B MOJIEKYJIaX OPraHUYECKUX BEUIECTB COCIMHEHBI COTJIACHO HX ... .
67. 3aKOHYUTE MPEIIIOKECHUE:
XruMHuecKas CBS3b, O0Opasylolascsi B pe3yjbTaTe «OOKOBOT0» IEpPEKpPhIBAHUS

ANIEKTPOHHBIX OpOUTANIEH BHE JTUHUU CBS3H, HA3BIBACTCH ... .
66



68. Teopusi XUMHUYECKOTO CTPOCHUSI OPraHUYECKUX COECIMHEHU Obli1a co3/1aHa:
1) M.B.JloMOHOCOBBIM 3) A.M.byTiepoBbsIM
2) JA.M.MenneneeBbiM 4) S.bepuenuycom
69. 3oMepbl OTINYAOTCS
1) xumMuyeckrumu CBOKMCTBaMU
2) XUMHUYECKOU aKTUBHOCTHIO
3) ¢usmyeckumu cBOKCTBAMHU
4) XMMUYECKUM CTPOCHUEM
70. 'oMonoru oTiiM4aroTCs APYyT OT Apyra:
1) 4ucioM aToMOB yriiepojaa
2) XMMHUYECKOU CTPYKTYpOi
3) KayeCTBEHHBIM U KOJIUYECTBEHHBIM COCTABOM TOMOJIOTUUECKOTO psijia
4) obmeit popmymoit
71. 3akOHYUTE MPEJIOKECHUE:
B cTpoenne moliekyI1 ankaHOB BCE CBSI3H ... .
72. 3an0JIHUTE NPOIYCKHU:
MonekynsapHas Gopmysia neHTaHa - ... .
73. 3aKOHYHUTE MPEI0KECHUE:
N3 romonoruueckoro psijla MeTaHa HU3KYIO TeMIEPAaTypy KUIMEHUSI UMEET ... .
74. 3aKOHYUTE MPEIIOKECHUE:
I'omosornuecknii psL aIKEHOB HAYUHAETCS C ... .
75. 3aKOHYUTE MPEIJIOKECHUE:
JI71s1 alKeHOB XapaKTEePHBI PEAKITUH ... .
76. 3aKOHUYUTE MPEIJIOKECHUE:
Ecnu sTuseH B3auMoeiCTBYET C XJIOPOBOAOPOIOM, TO 0Opasyercs ... .
77. 3aKOHYUTE MPEIJIOKECHUE:
[Ipu nonuMepu3anuu aakaJueHoB ¢ CONPSXKEHHBIMU CBA3SMU 00pa3yroTes ... .
78. 3aKOHYUTE MPEJIOKECHUE:
['omonornueckuit psa aTKMHOB HAUMHAETCA C ... .
79. 3aKOHYHUTE MPEJIOKECHUE:
[Ipu runpupoBanny MponuHa N30BITKOM BOJIOPOIa oOpa3yeTcs ... .
80. 3aKOHUUTE MPEITIOKEHHUE:
ApoMaThyecKue yrieBoI0po/ibl B CTPOCHUU UMEIOT ... .
81. 3amonHuTE NPONYCKHU:
Uucno 6-cBsizeil B Mojiekysie OeH307a PaBHoO ... .
82. 3an0JIHATE MPOITYCKHU:
MuHuMaIbpHOE YUCIIO aTOMOB YIJIEpO/ia B apeHax paBHO ... .
83. 3aKOHUMTE MPETIOKEHUE:
[IpuponaHslii ra3 SBISETCS UICTOYHUKOM ... .
84. 3aKOHUUTE MPETIOKEHUE:
B cocraBe HepTH HAMOONBIIIYIO TOJIIO UMEIOT ... .
85. 3aKOHUYUTE IPEAJIOKEHHUE:
KameHHOyTONIBHASI CMOJIA SIBJSIETCS HICTOUHHUKOM ... .
86. 3aKOHUYUTE TIPEAIIOKEHUE:
87. YCTaHOBUTE COOTBETCTBHE MEXIYy MOJIEKYJIApHON (OpPMYJIOi allkaHa U €ro
Ha3BaHUEM.
1) CsHy, 2) C3Hg
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3) C¢Hyy b) nenrtan
4) CioH2, B) nponan
A) rekcan I') nekan

88. YcTaHOBHTE COOTBETCTBHE MCIKAY HAa3BaAHHNCM aJIKaHa K aI'PCTraTHBIM COCTOAHHUCM.

1) Meran A) TBeproe
2) I'ekcan b) nmnazma
3) IlenTan B) sxxunkoe
4) Honau I') razoo6pa3Hoe

89. VYcraHOBUTE COOTBETCTBUE MEXIY YIVIEBOJOPOJAMU M BHUAOM T'MOpUIU3ALMH
AJNIEKTPOHHBIX OpOUTanen

1) AnkaHbl A) sp-rubpuanzanus

2) AIKeHbI b) sp3— rudopuan3aus

3) AnkuHBI B) sz_ THOpUIN3aIHS
90. YcTaHOBHUTE COOTBETCTBUE MEXKYy HAa3BAaHMEM YTJIEBOJOPOJa U €ro MOJEKYJISIPHOU
dbopmynoi

1) AueruneH A) C3Hg

2) Ilpoman b) C;Hg

3) Ilpomnen B) C,H,

4) benson I') C¢Hg

91. XnopupoBanue npeaesbHbIX YIIIEBOIOPOAOB — 3TO IPUMEDP PEAKIIUU
1) Ilpucoenvnenus
2) PaznoxeHus
3) 3ameleHus
4) W3zomepuszanuu

92. beH3on U3 aleTWICHA B OJTHY CTAIUI0 MOKHO ITOJY4YHUTh PEAKLIIHEN
1) merunpupoBanus
2) TpuMepHu3aluuu
3) ruapupoBaHus
4) ruaparainuu

93. K coequnenusm, umerouum oomyo popmyny C,H,, oTHOCHTCS
1) 6enzon 2) nukiorekcan 3)rekcaH 4) TeKCHUH

94. BeuiecTBo, CTpYKTypHas popMyiia KOTOPOro

CH; - CH - CH, - C=C - C — CH, — CH;, Ha3bIBaeTcs

|
CH;
1) 6-meTunrenTuH-3; 2) 2-MeTUITeNTUH-4; 3) 2-MeTWIreKCcuH-3; 4) 2-
METHJITEIITEH-3
95. ®opmyna MeTUIIUKIIOOyTaHA COOTBETCTBYET 001Iel hopmyIie

1) CnH2n+2 2) CnHZn 3) CnHZn-Z 4) CnHZnO
96. K xitaccy ankMHOB OTHOCHUTCS
1) C,H, 2) CH,4 3) C,Hg 4) C,H,

97. BemiecTBo, CTpYyKTypHas popMyiia KOTOPOro
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CH;
\
CH; - CH, - C—-CH;

\
CH, — CH;
1) rentran;  2) 3,3-quMerwinentad;  3) 3-meTui-3-3tunOytad;  4) 2-meTui-2-

ATUIIOYTaH
98. byraguen-1,3 nmpuHAAIEKUT K KIIACCY YIIIEBOIOPOAOB

1) mpenenbHble;  2) HeMpenenbHbIC, 3) apoMaTtuueckue; 4) nukiIonapapuHbI
99. Mosnekyna ankaHa COOEpPKUT 8§ aTOMOB BoJopoaa. MosipHas Macca ajikaHa paBHa:

1) 38; 2) 40; 3) 42; 4) 44
100. DTHIIEHTIIMKOIb — ITO JKUIKOCTD ...

1) xopo1io pacTBOpuUMasi B BOJIE

2) BsA3Kas OeclBeTHas

3) simoBuTas

4) HepacTBOpUMAsl B BOJE
101. I'muuepuH — 3TO )KUIKOCTS ...

1) crnankas Ha BKycC

2) cupornoobpa3zHas

3) neryyas

4) pacTBOpHMA B BOJIE
102. YcraHOBHUTE COOTBETCTBHUE MEXKIY OPraHMYECKUM COCIMHEHUEM U XapaKTEpHOU
TPYIION B CTPOCHUH MOJICKYJIbI

1) T'mapokcuinbHas A) cioxHbIe 3(hUpBI
2) KapOokcuibHas b) xucnotsl

3) Kap6onunbHas B) cniupThr

4) CnoxuoapupHas I') anpaerumbt

103. YkaKuTe COOTBETCTBHE MEXKIYy HAa3BaHHMEM OPraHUYECKOTO COCTUHCHHS U €ro
dbopmyoit

1) Dranon A) C¢Hg

2) AueruieH b) C,;H,

3) benzon B) C,H;OH

4) DTUNEHTIUKOIb I') C,H4(OH),
104. Ykaxxute COOTBETCTBHE MEXKAY Ha3BaHUEM M BHJIOM CIIHUPTA

1) DTUNEeHrIuKoNb A) apomaTuyeckui

2) DraHon b) TpexaroMHbIi

3) I'muuepun B) onHoatoMHBbIi

4) denunnmMeraHon I') nByxaTomMHBIii

105. VYkaxuTe COOTBETCTBHE MEXJy Ha3BaHWEM OPraHUYECKOr0 COCAUHEHUS W
MIPUHAJIJICAKHOCTH €ro K KJlaccy

1) byranon-1 A) xapOOHOBBIE KHCIIOTHI
2) Ilponananb b) xeTtoHbl

3) Aueron B) anpaeruam

4) MypaBbUHas KACIIOTA [') ciupTsl
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106. YKaxxuTe COOTBETCTBUE MCIKAY KJIACCOM OPraHUYCCKUX COCILI/IHCHI/Iﬁ H BCIICCTBOM

1) Apensl A) opTo-Kpe30i1
2) ®enHon b) anerunen
3) Anpaerunbl B) 6enzon
4) HenpenenbHbl€ yTIE€BOIOPOIbI I') popmanbaerun
107. Ykaxxute COOTBETCTBUE MEXK/y I'PYIIION BEIIECTB U IPUPOJION BEILIECTB
1) Bocku
2) Kupsbt
3) Mpiuia
4) Crnoxusie 3¢upsl
A) CJIOXHBIC d(PUPHI TTUTIEPUHA U BHICIITUX KaPOOHOBBIX KHCIOT
b) CIIOXHBIC I(PUPHI BBICIIUX KapOOHOBBIX KHCJIOT M BBICIIMX OJHOATOMHBIX
CIIUPTOB
B) HATPHUEBBIC U KAIMEBBIC COJIM BHICIITUX KapOOHOBBIX KHCIOT
I IPOU3BOIHBIE KAPOOHOBBIX KUCJIOT, B KOTOPBIX aTOM BOAOPO/Ia

108. BMecTo MHOTOTOYMS BCTABHTE MPOMYIIEHHOE CJIOBO:
Ecnu B ctpoenuu cnupta 0€H30JbHOE KOJIBIIO, TO CIIUPT OTHOCUTCS K ... CIIUPTaM.
109. 3anonHuTe NPOMYCKU:
['ruepuH B OTIIMYME OT 3TAHOJIA ABIIAETCS ... )KHJIKOCTBIO.
110. 3akoHuuTE MPEIOKEHUE:
N3 nepeuns Oyrtanousi-1, OyTaHanb, NpoIaHaib, 2-METHINPOMNAHAIb CAMYK) HHU3KYIO
TEMIIEpaTypy KUIIEHUS UMEET ... .
111. 3akoHYMTE PEITOKEHHE:
[Ipu BoccTanoBneHnu popmanbaeruaa oopasyercs ... .
112. 3akoHumnTE MPENTIOKEHUE:
MHOroaToMHbI€ CIUPTHI U AJIbAETHU]IbI MOKHO PAaCIO3HATH C IOMOIIbIO PEareHTa ... .
113. 3anonHuTe NpOMyCKH:
['maparanuen ... MOXKHO MOJIYYUTh All€TaNbACTUI.
114. 3akoH4uuTE NPEAIOKECHUE:
Peakmueii KyuepoBa Ha3bIBaloOT ... ... .
115. 3akoHuuTE NpEIIOKEHHE:
Peakmueit aTepudukanuy Ha3pIBa€TCs B3aUMOJICHCTBUE KUCIIOTHI C ... .
116. 3akoHuunTE NMpPEIIOKEHUE:
Bocku —3T10 ... ... ... .
117. 3akoHUUTE IPEITOKEHHE:
B pe3ynbTaTe meno4Horo ruApoin3a MOKHO HOJIYUHTh ... .
118. CnoxHblil 53Qup MOKHO MOTYUUTh IPU B3aUMOJEHCTBUN KapOOHOBOW KUCIIOTHI C:

1) aeTwiieHoM  2) XJIOPOBOJOPOJIOM  3) ATUIIECHOM 4) MeTaHOJIOM
119. B npomeinuieHHOCTH JKUIKHUE KUPBI IEPEBOJIAT B TBEPABIE IS ITOTYyUYCHUS
1) mbuIa 2) rMieprHa 3) maprapuna  4) onudsl

120. VYcrtaHoBUTE COOTBETCTBHE MEXIYy THUIIOM OEJIKOBOM MOJEKyIbl U (QopMoit
MOJIEKYJIbI
1. I'moOynsapHbie OenKu
2. GubpwuisapHbie OeIKU
A) HUTEBUAHAS BBITAHYTas
b) cBepHyTas B KiryOok
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121. 3akoHUMTE NPENTIOKECHUE:
AMWHBI, B KOTOPBIX aMUHOTPYINa CBsi3aHAa HEMOCPEICTBEHHO C apOMaTUYECKUM
KOJBIIOM, HA3bIBAIOTCA ... ... .
122. 3akoHYnTE NPEAIOKECHUE:
AMHWHOKHUCIIOTBI, KOTOPbIE HE MOTYT CHHTE3MPOBATHCS B OpPraHU3ME YeloBeKa, a
MOCTYMAIOT TOJBKO C MHUILEH, HA3bIBAIOTCA ... .
123. 3akoH4YUTE NPEJIOKECHUE:
Kpucrannuueckue BelecTBa HOHHOTO CTPOSHUS — 3TO ... .
124. 3akoH4YUTE NPEITIOKECHUE:
ITpu B3auMOI€CTBUM aMUHOKUCIIOT C II€JI0YaMH U KMCJIO0TaMU 00pa3yroTes ...
125. 3akoH4YUTE NPETIOKECHHE:
benkamu Ha3pIBaIOTCS MPUPOJIHBIEC TTOJIMMEPHI, MOJIEKYJIbl KOTOPBIX MOCTPOECHBI U3 ...

126. 3akoHUMTE NPEIITIOKECHUE:
benok, BRIMOMHSIOMUNA TPAHCIOPTHYIO (PYHKIIUIO — 3TO ... .
127. 3anonaute NpomycKH:
MoHoMepbI, y4aCTBYIOUIUE B PEAKIIMU OJIUMEPU3AIINH, TIOJKHBI UMETH ... CBA3U.
128. 3anonHuTe NponmycKH:
[Tonumepbl, KOTOpble TpPH TMOBBIIMICHHOW TEMIEpaType HE pa3Msirdalorca U He
TUTaBSITCS, HA3BIBAIOTCH ... .
129. OcHOBHBIE CBOMCTBA aMUHOB MPOSIBIISIOTCS TPU B3aUMOICHCTBUHT
1) c kucaoramu
2) ¢ BojoM
3) c uHAMKaTOopaMu
4) ¢ BOOpOJIOM
130. YcraHOBHTE COOTBETCTBUE MEXKAY THUIIOM OEJIKOBOW MOJIEKYJIBI M1 (POPMOM MOJIEKYJIBI
1) I'moOynsipusie 6enku
2) OubpwUIspHbIEC OEIKU
A) HUTEBUIHAS BBITSAHYTas
b) cBepnyras B Ki1yOOK

IlepeuyeHb NpaKTHYECKUX 32 TAHUIA:

1.  Kakoii 00béM Bo3myxa (H.y.) moTpeOyeTcst Il COKUTaHHS CMECH MeTaHa
00BEMOM 5 11 ¢ 3TaHOM 00BEMOM 2 117 OOBEMHAS T0JISI KHUCIOPO/ia B BO3AYXE COCTABIISET
21%.

2. PaccuuTaiite 00bEM KHCIOpOJa U 00BEM BO3yXa, KOTOPBIE TOTPEOYIOTCS ISt
cxuranus 10 i1 stana. O0bEéMHAS 10 KUCIOpoa B Bo3ayxe coctaBiset 21% (H.y.).
3. Paccuuraiite maccy ykcycHoro anpaermga CH; — COH, xotopeii MOXHO

nonyuntsh u3 104 r anermseHa no peakuuu KydepoBa, yuuThbIBas, 4To mMaccoBas AOJA
BBIXO/Ia aJIbJIETUA cOCTaBIsAeT 85%.

4. PaccuuTaiiTe KOJIMYECTBO TEIUIOTHI, KOTOPOE BBIICIUTCS MPU CrOpaHuu 5,6 1
aneTnieHa. TepMOXUMUYECKOE YPABHEHUE PEAKIIMN TOPEHHUS AllETUIIEHA

2C,H, + 50, =4CO0O, + 2H,0 + 2610 xIx



3. PaccuurtaiiTe Maccy nmpomwiata HaTpus, KOTOpbIA oOpasyercs Ipu
B3aMMOJICHCTBUY IIponanoia-1 maccou 35 r ¢ HaTpueM mMaccou 9,2 T.

6. Brruncnure maccy 4MCTOM YKCYCHOM KHCIIOTBI, 3aTPAYEHHOW Ha PEAKLUIO C
pacTBOpoOM ruApokcHuaa HaTpusa maccor 120 r ¢ maccoBoit agosieit menoun 25%.

7. Bbruncinre MaccoByIo JAOJIO COJIM B PacTBOPE, AJI MPUTOTOBJICHUS KOTOPOTO
ucnosibzoBau 50 r cynbdarta kanus v 4 1 BOJIbI.

8. Boruucnure maccy cynbduaa xenesa (II), monydeHHOro npu peakuuu xemnesa
KoJumuecTBoM BeriecTBa 0,1 MoJb ¢ cepoi.

9. PaccuuTaiite Maccy 1 1 pacTBopa cepHOM KUCIOTHI, MaccoBas J0Js1 KUCIOTHI B

koTopoM 98% (p=1,837 r/mn).

10. Beruucoute 00bEM  Bomopojga  (H.y.), KOTOpbIi  oOpa3yeTcss  mpu
B3auMOJecTBUHM IMHKA U 0,6 MOJIb COISHOM KUCIOTHI.

11. IIpuroroBere 150 T pacTBOpa NOBapeHHOM COJM C MAacCOBOM JOJIEU
PacTBOPEHHOIO BEIIECTBA B HEM 2%.

12.  Paccuuraiite 00b€M MeTaHa, KOTOPBIM MOKHO MOJIYYUTh NPHU B3aUMOCHCTBUU
5,6 1 yrapHoro ra3a u 8,4 1 Bogopoja (H.y.).

13.  Omnpenenure CKOJBKO M30MEPHBIX TPETHUYHBIX CIIUPTOB MOTYT UMETh COCTAaB
Ce¢H140.
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IJIOCCAPUIA
A

AJIKaHBI - TIpe/ieibHbIE YIJIEBOA0POAbl, B MOJIEKYJIe KOTOPBIX BCE aTOMBI
yTJliepoja CBsI3aHbl APYT C IPYTOM OJIMHAPHBIMU CBSI3SIMH, & OCTaJIbHbIE BaJICHTHOCTHU
HACBIILIEHbI aTOMaMH BOJOPOA.

AJIKeHbl — 93TO YIJIEBOJAOPOJbl B MOJIEKYJIE KOTOPBIX MEXIYy aTOMaMHU
yriiepoJa UMEETCs OJIHa IBOWHAS CBA3b.

AJIKMHBI — 3TO YIJIEBOJAOPOJbl B MOJEKYJE KOTOPBIX MEXIY aToOMaMu
yriiepoJa UMEETCs OJJHa TPOHAs CBSI3b.

AJutoTponusi — 00pa3oBaHUE OJHUM XUMHUYECKHUM DJIEMEHTOB HECKOJIBKUX
MPOCTHIX BEILIECTB.

AJberuibl - OpPraHUYECKUE COEIUHEHHS, B MOJIEKYJIaX KOTOPBIX aToM
yriaepoaa KapOOHWIBHOW Tpymmbl (KapOOHWJIBHBIA YTJIEPON) CBSI3aH C aTOMOM
BOJOPOJA.

AMWHOKHCJIOTHI (aMHHOKapOOHOBBIE KHACIOThI) —  OpraHUYeCKHe
COCIMHEHHUS, B MOJIEKYJIE€ KOTOPBhIX OJTHOBPEMEHHO COJIEPIKATCA KapOOKCHUIILHBIC U
AMUHHBIC TPYTIIHI.

AMHAHBI — OpPraHUYECKUE COCIUHEHUS, SBIISIIOLUIMECS IPOU3BOIHBIMU
aMMHaKa, B MOJIEKYJIE KOTOPBIX OJIMH, /IBa WM TPU aroMa BOJAOPOJAA 3aMEIICHbI Ha
YTJIEBOJIOPOJIHBIE PAJUKAIIBI.

AmdoTepHbIe THAPOKCHABI — 3TO TUAPOKCUIBI, KOTOPBIE B3aUMOJEHCTBYIOT
C KUCJIOTaMH U IIEJI0YaMu ¢ 00pa30BaHUEM COJICH.

AM@oTepHbIe OKCHABI — 3TO OKCHJIbI, KOTOPbIE 00Jaat0T IBOWCTBEHHBIMU
CBOMCTBaMHU: B OJHHMX PEAKIUSAX MPOSBISIIOT CBOKWCTBA OCHOBHBIX OKCHJIIOB, a B
JIPYTUX — KUCITIOTHBIX OKCUIOB

AHaM3 - pazziesienne o0beKTa (MBICJICHHO WM PealibHO) HAa COCTABHBIC YaCTH
C LEJIbI0 U3YUYEHUS UX IO OT/ICIbHOCTH.

ApomMaTu4yeckKue yrijieBoJ0poaAbl (apeHbl) — 3TO BEIIECTBA, B MOJIEKYJIax
KOTOPBIX COJECPKUTCS OIHO WM HECKOJbKO OEH30JIbHBIX KOJEI[ — ITUKINYECKUX
IPYIIT aTOMOB YIJIEpO/ia ¢ 0OCOOBIM XapaKTepOM CBS3Eil.

AUMKJINYECKUE COeIUHEHUS — COCUHEHUS C MPSIMOM WIIA PA3BETBIEHHOM,
HO HE 3aMKHYTOH LEMbIO YTIIEPOJAHBIX aTOMOB.

B

BakyymHass MeTa/uIyprusi — TpeaycMaTpuBaeT IUIaBKy M 00paboTKy
METaJJIOB U CIUTABOB B pa3psihKeHHOM aTMocdepe.

Boxopoanasi cBfI3b — 3TO CBSI3b, BO3HHMKAIONIAsh MEXAY MOJIEKYJaMH, B
COCTaB KOTOPBIX BXOJUT BOJIOPOJI U CUIIBHO 3JIEKTPOOTPUILIATEIBHBIE JIEMEHTHI.

BoccraHoBuTe M — O3TO aTOMBI, MOJEKYJIbl WJIA HOHBI, OTIAIOLINE
AIEKTPOHBI.
BropuuHble aMHMHBI — OpPraHWYECKHE COCAVHEHHUS, SABISIOINECS

IPOM3BOJHBIMU aMMHUAKa, B MOJIEKYJIE KOTOPOTO JIBa aTOMa BOAOPO/Ia 3aMEILEHbI Ha
YTJIE€BOJOPOAHbBIE PAIUKAIIBI.
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BbicokoMouiekyIsipHble coequHeHusi, nmoaumepbl (BMC) — Bemectsa,
oOnanaromue OONBIIMM MOJIEKYJISIPHBIM BECOM (OT HECKOJBKHX TBICAY J0
HECKOJIBKUX MUJJIMOHOB).

r

I'anorensl — HEeMeTAIUIMYECKUE 3JIEMEHTHI VII rpymmel ri1aBHON MOATPYIIIEI.

I'eTeponukanyeckue COeIMHEHMS] — 3TO COEAMHEHHS B COCTAaB KOJEI
(IMKJIOB) KOTOPBIX KpPOME aTOMOB YIJVIEPOJAA, BXOISAT TaKKe aTOMbl JPYTUX
XUMHYECKUX JIEMEHTOB.

I'mapomerajuiyprusi - BBIICICHUE METAUIOB W3 Py, KOHIIEHTPAaTOB M
OTXOJOB IIPOM3BOJCTBA C IOMOILIBIO BOJHBIX PACTBOPOB OIPEIECIEHHBIX BEIIECTB
(XMMUYECKHUX PEareHTOB).

I'omorenHas cucrema — 3TO CHCTEMa B KOTOPOM HET MOBEPXHOCTH pasneia
MEK/ly BEIECTBAMHU — KOMIIOHEHTAMM.

I'omos10r4 — YIEHBI TOMOJIOTUYECKOTO PsIA.

T'omosioruvecknii psig — D3TO Psii  COCIMHEHUN, HMMEIOUIMX OOLIYIO
XUMHUYECKYI0 (POpMYIy, CXOIHBIX MO XMMHYECKMM CBOWCTBAM W OTJIMYAIOIIHUECS
IpYT OT Apyra Ha OJIHY MJIM HECKOJIBKO TPyIIIT
-CH, (romonoruueckas pa3HOCTb).

I'pynnbl nepuoguveckoil CMCTEMbI - BEPTUKAJIbHbIE CTOJOLBI COAEpKaIUe
3JIEMEHTBI, CBOMCTBA KOTOPHIX MOJOOHBI.

A

J{ByXxaTOMHBI€ CHHMPTbI — 3TO HPOU3BOJHBIE YTIIIEBOJAOPOJIOB B MOJIEKYJIE
KOTOPBIX JBa aTOMa BOJOPO/Ja 3aMELIEHBI HA JIBE TUAPOKCUIIbHBIE TPYIIIIbIL.

J{ueHoBbIE YIJIEBOAOPOAbI — 3TO YIJIEBOIOPO/IbI, B MOJIEKYJIE KOTOPBIX
MEXy aTOMaMH yIiiepoja UMEIOTCS JBE IBOWHBIE CBSI3H.

3
3aMeHUMbIe AMHUHOKHUCJIO0THBI - 9TO AMHWHOKMCJIIOTBI KOTOPBbIC
CUHTC3UPYIOTCA B OPraHHU3MC 4YCJIOBCKA U JKUBOTHBIX.

n

HNpeaqu3anmst — 3TO MBICICHHOE BHECEHUE OIIPENCIICHHBIX W3MEHEHUN B
U3y4aeMblii 0OBEKT B COOTBETCTBUHU C LIEJISIMU UCCIIEOBAaHUM.

N3mepenne — 53TO 1poLECC ONPEACIICHUSA KOJIMYECTBEHHBIX 3HAYCHUU,
CBOMCTB M3y4aeMoro 00beKTa ¢ IOMOIIBIO CTIeHHATbHBIX TEXHUUYECKUX YCTPOUCTB.

HN3omepusi — CyIIECTBOBAaHHME BEIIECTB OJMHAKOBOIO COCTaBa, HO
o0nagaronuX pa3IuIHbIMA XUMAYECKUMH U (PU3NYECKUMH CBOMCTBAMHU.

HN3omepsl — 3TO BemeCTBA, KOTOPbIE MMEKT OJMHAKOBBIM COCTaB
(ogMHAKOBBIE OSMIUpPHYECKHE (OPMYINbI), HO Ppa3IUYHOE CTPOCHHUE MOJIEKYII
(pa3zmu4HbIe CTPYKTYpHBIE (DOPMYJIIBI) U Pa3IMYHBIE CBOICTBA.

HNonHast cBA3b — XHMMMUYECKas CBS3b MEXIY HOHAMH, OCYLIECTBIIsIEMAas
AIEKTPOCTATUYECKUM ITPUTSIKEHUEM.
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Honbl — 3TO aTOMBI WK T'pyIllibl aTOMOB, O6HaI[aIOH_II/Ie IIOJIOXHUTCIIbHBIM HUJIN
OTPULATCIIBHBIM 3apsA10M.

K

KapOoHoBbIe KHCJIOTBI - OpPraHWYECKHE BEIIECTBA, MOJEKYJbl KOTOPBIX
colepkaT OAHY WJIM HECKoJibko KapOokcuibHbIX Tpynn (-COOH) cBsizaHHBIX ¢
YTJIEBOJAOPOIHBIM PAIUKATIOM.

Kap6onukanvyeckne coeTMHEHUs] — 5TO COCMHEHUS 00pa30BaBIINE IIUKIIbI
VI KOJIbLIA U3 YTJIEPOJAHBIX aTOMOB.

Keronbl - opranuyeckue BELIECTBA, MOJIEKYJbl KOTOPBIX COJIEpHKaT
KapOOHMIIbHYIO TPYIIIY, COSIMHEHHYIO C ABYMS YTIIEBOJAOPOIHBIMU PaIUKATIAMH

KucioTHBIE OKCHABI — 3TO OKCH/IbI, KOTOPBIM COOTBETCTBYIOT TUJIPOKCH/IBI,
OTHOCSIIIIMECS K KIJIACCY KHUCIIOT.

KucoThl - 37€KTpOAUTHI, PU JUCCOLUUAIIMU KOTOPBIX B KAUECTBE KaTHOHA
00pa3yroTcs TOJIBKO KaTUOHBI BOJAOPO/A.

KucjioTHble oCcTaTKM - OTpHUIIATENIbHBbIE HOHBI, KOTOpbIE OOpa3yroTCcs B
pe3yJibTaTe OTpbIBA OT MOJICKYJIbl KHUCJIOTHI OJIHOTO WJIM HECKOJbKHX aTOMOB
BOJIOpO/IA.

Kucable cojim — 3T0 MPOAYKTHI HEMOJHOTO 3aMEIleHHs] aTOMOB BOAOPO/Ia B
JIBYX- WJIM MHOTOOCHOBHOM KHMCJIOTE€ Ha aTOMbI MeTaJljIa.

Kaace  opraHmyeckux  coeJHWHeHMd —  BEIIECTBA,  COJEpPKalue
onpenenéHHyl0 (DYHKIIMOHANBHYIO TPYyNIy ¥ HMEIOIIME, T03TOMYy 0O0Iue
XMMUYECKUE CBOMCTBA.

Kaaccupukanuss - oObeaMHEHUE Pa3HOOOPA3HBIX M MHOTOYHCIECHHBIX
XUMUYECKUX BEIIECTB B ONpENENEHHBIE TPYIIbl WKW KJIacChl, OO0JaJaroIIue
CXOJIHBIMH XHUMHYECKUMH CBONCTBAMU.

KoBajieHTHasi cBfI3b — XUMHUYECKas CBsI3b, BO3HHUKAIOIIAs B peE3yJbTaTe
00pa3zoBaHus (CBS3BIBAIOIINX ) AIEKTPOHHBIX Map.

KoBajienTHasi moJisipHasi CcBsi3b - XUMHUYECKYIO CBsI3b, 0OOpa3oBaHHas
aTOMaMH, DJIEKTPOOTPUIATEILHOCTh KOTOPBIX OTJIMYAETCS, HO HE3HAUUTEIIBHO.

KoBajieHTHasi HenmoJIApHAs CBS3b - XUMUYECKas CBsI3b, KOTOpasi oOpazyercs
MEXIy aToOMaMU C OJMHAKOBOM 3JIEKTPOOTPHUIATEIbHOCTHIO, 3a CYET 0Opa30BaHUS
o0LIUX SJIEKTPOHHBIX Tap.

KoBka — »5T0 BbICOKOTEMIEpaTypHas 00pabOTKa pas3IMYHBIX METAIIOB
(>kene30, Menb M €€ CIUIaBbl, TUTAH, ATIOMUHUA WU €r0 CIUIABBI), HAarpeThiX 0
KOBOYHOW TEMIEPATYPHI.

KonunyecTtBOo BemecTrBa (n) - 3TO YMCIO CTPYKTYPHBIX YAaCTHI[ 3TOTO
BEIIECTBA (aTOMOB, MOJIEKYJI, JIEKTPOHOB, HOHOB M [Ip.), 3aKJIFOUEHHBIX B JIAHHOM
oOpasire.

KonuenTpauuss pacTBopa — 3TO Macca WM KOJHMYECTBO PACTBOPEHHOIO
BEILIECTBA, COJIEPKAILErocs B OMpeAeIEHHON Macce Uil 00bEME pacTBopa.

Koppo3usi - «paspyuieHue», «pa3beAUHEHUE» - MpoLecC, UAYIMHUA ¢
o0pa3oBaHWEM HOBBIX BEIIECTB, OTJIWYAIOMIMXCS OT MCXOJHBIX XUMHUUYECKUX
COCJIMHEHUH.
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Koppo3us METAJIOB — CaMOITPOU3BOJIbHBIN OKHCITUTEIbHO-
BOCCTAHOBUTEJBHBIN  MPOIECC B3aUMOJACHCTBHUS METANIOB C  arpeCCUBHBIMU
dbakTopamMu cpeqbl, 3a CYeT, KOTOPOro 3HAYUTEIBHO W3MEHSIOTCS (PU3HUKO-
XUMUYECKUE U MEXaHUUECKUE CBOMCTBA METAJTMYECKUX U3JCIHIA.

KpucrasnuyHocrs 1nmoJuMMepoB -  YIOPAJIOYEHHOE  PACIOJIOKEHUE
HEKOTOPBIX OTAENIbHBIX YYACTKOB IEMHBIX MAKPOMOJIEKYI.

M

MakpomoJiekyaa - Mojekyja nonumepa (oT rped. "makpoc" - OOJIBIIOH,
JUTUHHBIN ).

MaccoBasi 10Ji1 (®) PAcTBOPEHHOr0 BelllecTBAa — O5TO Oe3pa3MepHas
dusznueckas BeIMYMHA, PaBHAs OTHOIIEHWIO MAacChl PAacCTBOPEHHOTO BEIIECTBA K
Macce pacTBopa.

Merananyeckasi CBs3b — 3TO XWMHUYECKAsl CBS3b, BO3HHUKAIOIIAS MEXKTY
MIOJIOKUTEIIBHO 3apsSKEHHBIMU HOHAMH METAJIJIOB.

MeTtajiinyeckue CIJaBbl - MaKPOCKOTMYECKHUE OJHOPOIHBIC CHUCTEMBI,
COCTOSIIIIME W3 JABYX WM 0OoJjiee MeTauioB (peke METaJIOB M HEMETAJUIOB), C
XapaKTEPHBIMUA METAJUTMYSCKIMHU CBOMCTBAMU.

Metaanyprusi (ot rped. metallurgéo — noOwiBar0 pyay, oOpabdaTbIiBar0
MeTauibl, oT métallon — pyaHuk, meramt u €rgon — paboTa) — 00JaCTh HAYKH U
TEXHUKA M OTpaciib HPOMBIIUIEHHOCTH, OXBATHIBAIOIINE TMPOLECCHl TOJyUYCHHUS
META/VIOB W3 pPyJ WIH JAPYTHX MaTepHaloB, a TaKXKe IMPOIECCHl, CBS3aHHBIC C
U3MEHEHHEM XHMHUYECKOTO COCTaBa, CTPYKTYphI, a CIEJOBATEIbHO, W CBOMWCTB
METaJNIMYECKUX CIUIaBOB.

MopeaupoBaHue — U3y4eHHE MOJICTUPOBAHHOTO 0OBEKTA.

MoJib — KOJTUYECTBO BEIIECTBA, KOTOPOE COJIEPKUT CTOIBKO YaCTHI] (aTOMOB,
MOJIEKYJI, HOHOB U Jp.) CKOJIBKO coaep:kurcs aroMoB yriaepona B 0,012 xr. (12r.)
124C, mpumepno 6*10” wacru.

Moasipaasi macca (M) — Benu4MHa, paBHas OTHOIICHHUIO MacChl BEIIECTBA
(M) K COOTBETCTBYIOIIIEMY KOJIMUECTBY BelecTBa (n).

MoHnoMepbl - HU3KOMOJICKYJIAPHBIC COCIUHCHHS, U3 KOTOPBIX 0Opa3yrOTCs
MOJIUMEPHI.

MeTtassiorepmusi (aJIOMUHOTEPMUSI, MATHUITEPMHUSI) — BOCCTAHOBJIICHUE
METaJIOB W3 UX COCAMHEHUH PYTMMU METallaMU, XUMHYECKH 3HAUUTEIbHO OoJiee
AKTUBHBIMH, YEM BOCCTAaHABIMBAEMBIE, PY MTOBBIIICHHBIX TEMIIEPATypaXx.

MeTox - COBOKYIIHOCTH NPUEMOB M ONEpPAlUM MNPAKTUYECKOTO U
TEOPETUYECKOTO OCBOCHUS JCHCTBUTEILHOCTH.

H
Habuaroaenue — 3T0 NEpPBOHAYAIBHBIM METOJ JMIIMPUYECKOTO II03HAHUA,
MO3BOJISIOIIUI OJIYYUTh NEPBUYHYIO0 HHPOpMaLKIO 00 00BEKTE N3YUYEHUS.
HachlleHHBbI pacTBOp — 3TO pacTBOP B KOTOPOM JaHHOE BEILECTBO
00JIbIIIE HE PACTBOPSIETCS MPU JAHHOU TeMIEpaType.
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He3ameHuMble aMHUHOKHUCJIOTBI — 3TO AMUHOKHUCIIOTHI KOTOPBIE HE MOTYT
CHUHTE3UPOBATHCS B OpraHU3ME YEIOBEKa U JKUBOTHBIX

HenpeneabHble yriieBoJA0OPOAbI - 3TO YTIEBOJOPO/IbI, COJACPKAIINE KPATHbBIE
CBSI3U B YIJIEPOJTHOM CKEJIETE MOJICKYJIBI.

HenacoblleHHbI PacTBOP — 3TO PaCTBOP B KOTOPOM JJAHHOE BEIIECTBO €I
MOJKET PacTBOPSITCS MPU JAHHOM TeMreparype.

HeoOpaTuMple peakumm - peakiiuu, KOTOpPbIE MPOTEKAIOT 10 KOHIIA, T. €. 10
MOJIHOTO U3PACX0JI0BAHUS OJHOTO U3 PEarupyrolnX BEIECTB.

0

OOpaTumble peakMU - XUMUYECKHE PEAKIINH, TPOTEKAIOIINE MPU JAHHBIX
YCJIOBUSIX BO B3aUMHO MTPOTUBOIOJIOKHBIX HAIIPaBICHUSIX.

OnHoaToOMHBIE CHMPTHI — 3TO MPOU3BOJHBIE YTIIEBOJIOPOJIOB, B MOJEKYJE
KOTOPBIX OJIJMH aTOM BOJOPOJia 3aMENIEH HA OJHY TMJPOKCUIIbHYIO TPYIITY.

OkuCINTETbHO — BOCCTAHOBHTEIbHbIE PEAKIUM — HTO PEAKIUU TMpU
KOTOPBIX M3MEHSIIOTCS CTENEHU OKHUCIEHUSI DJIEMEHTOB, BXOSIIUX B COCTaB
pearupyromnmx BemecTs.

Oxucanresam — 53TO aTOMbl, MOJEKYJIbl WM HOHBL, NPUCOECAUHSIOIINE
3JEKTPOHBI.

Oxkcnapl - XUMUYECKHE COEOUHEHHS, COCTOSIIME M3 ABYX XUMHUYECKUX
AJIEMEHTOB, OJMH U3 KOTOPBIX KUCIOPO/I B CTENIEHU OKUCIICHHUS (-2).

Opranunveckasi XUMHSA — 3TO XUMUS COCIMHEHUH YIJIEPOA.

Oprannyeckne BelecTBa — 3TO BEILIECTBA COJEpXkKaIIUE yriiepos] (Kpome
CO, CO; , H,COj3 u e€ coneit, u3y4aeMbIX B HEOPTAaHUYECKON XUMUM ).

OcHOBaHMSI — 3TO JJIEKTPOJIUTHI, MPU JTUCCOLUMAIMU KOTOPHIX B KayeCTBE
AHUOHOB 00PA3yIOTCS TOJIBKO TUIPOKCH/I-UOHBI.

OCHOBHOCTL — 3TO YHCIO aTOMOB BOJOPOJAa KHCIOTBI, CIIOCOOHBIX
3aMellaThcsl aTOMaMH METajlla ¢ 00pa30BaHUEM COJIU.

OcHOBHBIE OKCH/BI — 3TO OKCHJbI, KOTOPHIM COOTBETCTBYIOT TUJIPOKCHU/IBI,
OTHOCSIIIIMECS K KJIACCY OCHOBAHMM.

OcHOBHBIE COJIM — 3TO NPOAYKTHI HEMOJHOro 3ameuieHus rpynn OH™ B
JBYX- WJIK MHOTOKHCJIOTHOM OCHOBAHUM HAa KMCJIOTHBIN OCTaTOK.

OTHocuTesibHAsE MoJiekyJasipHass  macca (Mr) BemectBa —  3TO
Oe3pa3MepHasi BeIMYMHA, paBHAs OTHOIIEHWIO MAacChl MOJEKYJbl BemecTBa K 1/12
Macchl yraepoaa-12.

11

IlepBu4yHble aMHUHBI —  OpPraHUYECKUE  COCOUHEHUs,  SBISIOLIUECS
IIPOM3BOJIHBIMA aMMMAaKa, B MOJIEKYJIE KOTOPOTO OJHMH aToOMa BOAOPOAA 3aMEIIEHBI
Ha yTJIEBOJOPOJHBIA PaguKAIL.

Ileproa — 3TO TOPU3OHTAIBHBIA PSI JIEMEHTOB, B KOTOPOM HMMEET MECTO
3aKOHOMEpPHOE HW3MEHEHHE CBOMCTB DJJIEMEHTOB OT THUIIMYHO METANIMYECKUX K
TUIIMYHO HEMETAJUTMYECKUM U Jajiee K 0JaropoJIHbIM Ira3am.
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IIupomera/itypruss - COBOKYIIHOCTh METAJUIyPTHUECKHMX  IIPOLIECCOB,
IIPOTEKAIOIIMUX IPHA BBICOKUX TEMIIEpATypaXx.

IMosimMepbl - BBHICOKOMOJIEKYJISIPHBIE BELIECTBA, COCTOSIIME M3 OONBIIMX
MOJIEKYJI LIEMHOTO CTpoeHus, (0T rped. "moau" - MHOTO, "Mepoc" - 4acTh).

IHoHasg cTpykTypHas (popMyJa IOKa3bIBa€T BAJICHTHOCTH KAXKAOI0 aroma
U TIOPSIIOK UX COEIMHEHUS B MOJIEKYJIE.

IHopomkoBass MeTAJUIyprusi — 3TO OTpacib METaJUIypruu, CBsS3aHHAs C
IPOM3BOJICTBOM METAJIOB B MOPOIIKOOOPAa3HOM BUJIE U MOJIYYEHUH U3 HUX U3ACIIUN
C 3aJIaHHBIMHM CBOMCTBAMU.

IIpeccoBanue MeTaJIOB, CIIOCO0 0OpPaOOTKHU JTaBICHUEM, 3aKITFOYAOIIHIACS
B BBIJABJIMBAHUM METAJJIa U3 3aMKHYTOH IOJIOCTH (KOHTEMHEpA) 4yepe3 OTBEPCTHE
MaTpuLbl, HopMa U pa3Mepbl KOTOPOTO ONPEAEIAIOT CEUEHHUE TPECCYEMOTo MPOPUIIs.

IIpokar B MeTaJLIypruM — IPOAYKLMS, OJydacMas Ha MPOKATHBIX CTaHaxX
IyTEM TOpsYEH, TEIUION MU XOJIOAHON NPOKATKH.

IIpocThie BemecTBa — 3TO BeHIeCTBAa OOpPa30BaHHOE AaTOMaMHU OJIHOTO
XUMHYECKOTO AJIEMEHTA.

IIpouecc BOCCTAHOBJIECHUS — 3TO MPOLECC MIPUCOEAUHEHUS IIEKTPOHOB IIPU
KOTOPOM CTENEHb OKUCIIEHUS TOHUKAETCS.

IIpounecc OKHCIEHHSI — BTO NPOLIECC OTAAYE BJIEKTPOHOB IPU KOTOPOM
CTEIEHb OKUCJIEHUS YBEJINYNBAETCSI.

IIpsimble M3MepeHHUsI — OSTO TAaKUE HU3MEPEHMS, NPU KOTOPHIX 3HAYEHUE
U3MEPSAEMON BETMYMHBI BBIIAETCS HENOCPEACTBEHHO U3MEPUTEIBHBIM IPUOOPOM.

Ilepnoauyeckas cucremMa — »53T0 Trpaduyeckoe HU300pakeHHE 3aKOHA
NIEPUOANYHOCTH.

P

Pagukan — 310 rpymnma aToMoB, 00pa3oBaBIIasCs B pe3yJbTaTe€ OTPhIBA OT
MOJIEKYJIBI OJTHOT'O WJIM HECKOJIBKUX aTOMOB BOJOPOJIA.

PacTBopbI — 3T0 OTHOPOJHBIE (TOMOIE€HHBIE) CUCTEMBI, COCTOSILINE U3 ABYX
wiK 00Jiee KOMIIOHEHTOB, a TAKXKE MPOAYKTOB UX B3aUMO/ICHCTBUSI.

PacTBopuMOCTB - CHOCOOHOCTH BEIIECTB PACTBOPSTCS.

Peaknum 3aMemeHusi (BBITECHEHHMS) — 3TO PEAKLUH, IIPU KOTOPBIX MPOCTOE
BEIIECTBO B3aUMOJICMCTBYET CO CIIOKHBIM, 00pa3ysi HOBOE IPOCTOE BEIIECTBO U
HOBOE CJIOKHOE.

Peaknum HelTpanu3auuu (YacTHBIM Ciaydail peakuuu oOMeHa) — 3TO
peakiys B3aUMOJECUCTBUSA OCHOBAHUS C KUCIIOTAMHU.
Peakumu oOMeHa — »OTO peakiuMu, TMPU KOTOPHIX JIBa BEIIECTBa

0OMEHMBAIOTCS CBOMMH COCTAaBHBIMU YaCTSIMH, 00pa3ysl iBa HOBBIX BEIIECTBA.
Peakuuu pasiioskeHUsi — 3TO PEAKIMH, IPU KOTOPHIX M3 OJHOTO CIOKHOTO
BEIIECTBAa 00Pa3yIOTCsl HECKOJIBKO O0JIee MPOCTHIX BEIIECTB.
Peakuuu coeiiHeHUs — OTO PEAKIINH, TPHU KOTOPHIX U3 HECKOJIBKUX BEIICCTB
oOpa3yeTcs OJIHO BEIIECTBO, 00Jiee CII0KHOE, YeM UCXO/IHBIE.

C
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CuHTe3 - COeIUHEHNE COCTABHBIX YacTeil 00beKTa (MBICIICHHO WM PEajbHO) C
LEJIbI0 U3YUYEHUS €ro KaK €JUHOTrO0 1IEJIOTO.

CaoxHble BelmecTBa, WM XHMMHYECKHE COeJIMHEHHUsl, - 3TO BEIIECTBA,
00pa30BaHHbIE aTOMAMU PA3HBIX 3JIEMEHTOB.

Cokpaménnasi cTpykrypHass ¢opmyaa — 53710 d¢opMmysia KOTopas
MOKAa3bIBAET TOJIBKO CBSI3U MEXKAY aTOMaMH YIJepo/a.

Coun - 3JEKTPOJUTHI, MPU TUCCOIMAIIMU KOTOPBIX 00pa3yroTCs KaTHOHbI
MeTannoB (a Taxxke katnoH NH, ") 1 aHHOHBI KHCIIOTHBIX OCTAaTKOB.

CnupThl — 3TO IPOU3BOJHBIE YTIIEBOJIOPOJIOB, B MOJIEKYJIE KOTOPBIX OJUH
WJIM HECKOJIBKO aTOMOB BOJOPO/1a 3aMEILIEHbI HA THIPOKCUIIBHYIO TPYIIILY.

Cpeanne, 1M HOpMAJIbHBIE, COJIM - 3TO MPOAYKTHI MOJHOTO 3aMEUICHUS
aTOMOB BOJIOPOJa B KACJIOTE€ aTOMaMU METaJlIa.

Crenenb auccounuanuu (0) - 3TO OTHOLICHUE YHUCIA AUCCOLMUPOBAHHBIX
MOJIEKYI (n) K 0011eMy YUCITy pacTBOPEHHBIX MOJeKy (N).

Crenenb moJIMMEpHU3aLMU — 3TO YUCIIO, TOKA3bIBAKOLIEE, CKOJIBKO MOJIEKYJ
MOHOMEpA COEAMHUIOCh B MAKPOMOJIEKYJTY.

CrpykrypHas ¢gopmyna — hopmysa CTPOEHHUS.

CTpyKTypHOE 3BE€HO - Ipylla aTOMOB, MHOIOKPATHO MOBTOPSIOLIASCA B
LEMHONW MaKPOMOJIEKYJIE.

T

TemnoBo 3¢ ¢eKT TaHHOM XMMHUYECKOW pPEAKIMU — 3TO TO KOJUYECTBO
TEIUIOTHI, KOTOPOE BBIACIISIETCS B PE3YJIbTATE PEAKLIUH.

Tperuunbie aMAHBI —  OpPraHMYECKHE  COCIUHEHUS,  SBIISIFOIIUECS
IIPOM3BOJHBIMHA aMMHaKa, B MOJIEKYJIE KOTOPOTO TPHU aroMa BOJOPOJa 3aMEILIEHbI Ha
YTJIEBOIOPOIHBIE PAJUKAIIBI.

TpéxaTomMHble CHUPTBI — 3TO MPOU3BOJHBIC YIJIEBOJOPOJOB B MOJICKYJIE
KOTOPBIX TPU aTOMa BOAOPO/Ia 3aMEIICHBI HA TPU TUAPOKCUIBHBIE TPYTIIIHI.

Yy
YriepoaHblii ckeseT — NOPAIOK COEAMHEHHUS] aTOMOB YIJIEpO/ia B MOJIEKYJIE.
YpaBHeHusi peakliuM — 3TO CIIOCOO HAMMCAHMS, NAIOIIUNA MPEJCTaBICHUE O
IPOXOJIAIIMX B POIECCE PeaKlUii KaueCTBEHHBIX M KOJIMYECTBEHHBIX U3MEHEHUSX.

()

®eHOJIBI — OPraHUYCCKUE COCTMHEHUSI apOMATHIECKOTO PsJia, B MOJICKYJIaX
KOTOPBIX THAPOKCUIIbHBIE T'PYIIIBLI CBA3aHBI C aTOMaMH YIJIEpoJa apoOMaTUYECKOrO
KOJIBLIA.

dopmasM3anMs - WCMHOJb30BAHNE CHEUUAIBHON CHMBOJIMKH, MO3BOJISIONMIAS
OTBJICYBLCS OT HU3YUYCHHS pealbHbIX OOBEKTOB M ONEPUPOBATH BMECTO HTOTO
CHUMBOJIaMH (3HAKaMHU).

DYyHKUMOHAJIbHAA Tpynmna — TPyIIa aroMOB, XapakTepHas g psaaa
COCMHEHUM, O0O0yCNaBIMBAIOIIAsl OMNpeAeIEHHbIE XUMHYECKHE CBOMCTBA ATUX
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http://ru.wikipedia.org/wiki/%D0%93%D0%B8%D0%B4%D1%80%D0%BE%D0%BA%D1%81%D0%B8%D0%BB%D1%8C%D0%BD%D0%B0%D1%8F_%D0%B3%D1%80%D1%83%D0%BF%D0%BF%D0%B0
http://ru.wikipedia.org/wiki/%D0%A3%D0%B3%D0%BB%D0%B5%D1%80%D0%BE%D0%B4
http://ru.wikipedia.org/wiki/%D0%90%D1%80%D0%BE%D0%BC%D0%B0%D1%82%D0%B8%D1%87%D0%B5%D1%81%D0%BA%D0%BE%D0%B5_%D0%BA%D0%BE%D0%BB%D1%8C%D1%86%D0%BE
http://ru.wikipedia.org/wiki/%D0%90%D1%80%D0%BE%D0%BC%D0%B0%D1%82%D0%B8%D1%87%D0%B5%D1%81%D0%BA%D0%BE%D0%B5_%D0%BA%D0%BE%D0%BB%D1%8C%D1%86%D0%BE

COEJIMHEHUH.

X

XMMHUYECKHUH 3HAK — 3TO ONPEAEIEHHBINA CUMBOJL.

XUMHYeCKHEe peakuMHu — 3TO IPOLECCHI, MPU KOTOPBIX OJHM BEIIECTBA
IIPEBPALLAIOTCS B APYTHE.

XumMnyeckasi CBfI3b — OSTO COBOKYIHOCTb CHJI, JEHCTBYIOLIUX MEKIY
aTOMaMHM WM TPYNIod aroMoB. B pesynbrate AEHCTBUSA 3THX CHII 00pa3yroTcs
MOJIEKYJIBI.

XuMu4ecKkoe ypaBHeHHe — 3TO YCJIOBHAas 3alKCh XUMHYECKOW pEaKklHH C
MOMOIIBI0 XUMHUYECKHUX (HOopMyIT U KOADDUITEHTOB.

Xumudeckas ¢popmysaa — 3TO BbIpaKEHHE COCTaBa BEILIECTBA MPU MOMOILU
XUMUYECKUX 3HAKOB (KaU€CTBEHHBIN COCTAB) U MHJIEKCOB (KOJUYECTBEHHBIN COCTAB).

XuUMHYECKHI  3JIEeMEHT — 3TO  ONPENCNHEHHBIM  BHJI  ATOMOB,
XapaKTepU3yOUUNHC OJJMHAKOBBIM MOJIOKUTEIbHBIM 3apsI0M sapa.

I

HBeTHaSI METAJUIYPTHA - IIPOU3BOACTBO OOJBIIMHCTBA METAJNIOB U UX
CIIJIaBOB.

4
YépHast MeTaJUTyprus - MPOU3BOJCTBO CIJIABOB Ha OCHOBE JKeJe3a: YyTryHa,
cTanu, (heppocCIIaBoB.

111
IITamMmmoBka — mpoliecc miacTU4ecKon aedopmMairiu MmaTepuania c
U3MEHEHHEM (POPMBI U pa3MEPOB TEIA.

)

IK30TEpMHUYECCKHE PEAKUHMH — OTO  PEaKUUH, KOTOPbIE NPOTEKAIT C
BBIJICJICHUEM TEIUIOTHI.

JACTHYHOCTb - CIIOCOOHOCTh K BBICOKMM OOpaTUMBIM JepopManusM Mpu
OTHOCHUTEJIbHO HEOOJIBIION Harpys3Ke.

DJIEKTPOMETAJLUIYPIrUsl — METOJX IOJYYEHHs METAJNIOB, OCHOBAHHBIM Ha
JJIEKTPOJIN3E, T. €. BBIACICHUM METAUIOB M3 pPacTBOPOB WM pPACIIaBOB HX
COCMHEHNH IIPU MPOIYCKAHUM YE€PE3 HUX IOCTOSIHHOTO JIEKTPUYECKOr0O TOKA.

JJjekTpoHHast (¢opmyaa — 310 (opmyrna, MmokasbIBarouias H300pakeHUe
AJIEKTPOHHBIX Map, 00Pa3yIOUINX XUMHUECKYIO CBA3b.

IMmnupuyeckasi popmyaa (MoJieKyJasspHasi) — 3To (popMya, OTpaxKarouias
KA4ECTBEHHBIN U KOJMYECTBEHHBIN COCTAB MOJIEKYJIBI.

JHAOTEPMHUYECKHE PpPeaKUuu - 3TO0 PEaKIUu, KOTOPbIE NPOTEKAKT C
HOTJIOLIEHUE TEIUIOTHI.

VIEKTPOIUTHYECKAA JUCCOLMALUA — DTO PacHaj IEKTPOIUTOB HA MOHBI
IIPU PACTBOPEHUU UX B BOJIE UJIW PACIUIABICHUH.
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DJIEKTPOJIUTHI — 3TO BEIIECTBA, KOTOPbIE MPU PACTBOPEHUU B BOJIC WU B
pacCILIaBIICHHOM COCTOSIHUU pacnajaroTcs (AUCCOIUUPYIOT) HA HOHBI.
DJIeKTPOHHAasi KOH(PUTYpaums aToMa - pacipeiesieHue IEKTPOHOB 10
SHEPreTUYECKUM YPOBHIM U OpOUTAIISIM.
DJIeKTPOHHOE 00J1aK0 — COBOKYITHOCTh TOYEK B ITPOCTPAHCTBE OKOJIO S/pa,
r7ie mpeObIBaHKE AJIEKTPOHA 00JIee BEPOSITHO.
DJIEeKTPOHHAsi 000J10YKA — COBOKYITHOCTb 3JIEKTPOHOB B aTOME.
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NHOPOPMAIIMOHHOE OBECIIEYEHHUE JUCIUITJIMHBI/MJIK

Ilepeuenv pexomendyemwix yueonvix uzoanutl, Humepnem-pecypcos,
OONOIHUMENbHOU IUMePamypbl.

OcHOBHBIE HCTOYHUKH (ISl CTYACHTOB)

1. Tabpuensu O.C. Xumwus: y4eOHHMK JUIsi CTYAEHTOB OOpa3oBaTEIbHBIX
yupexaeHuil cpenHero npodeccuoHasbHOro  obpaszoBanus.-6-¢  uzn./ O.C
IMa6puensu, U.I'. Octpoymos. - M.: Akanemusi, 2009.-336¢.

2. I'abpuensa O.C. Xumus B TecTax, 3afadyax ¥ yIPOKHEHHUIX: YICOHUK IS
CTYJIGHTOB 00pa3oBaTeNbHbIX YUpeXKACHUN  cpeaHero mpodecCuoHaIbHOTO
obpazoBanust / O.C. I'abpuensn, I'.I'. JIsicoBa - 3-e m3xd., ctep. — M.: Akanemus,
2008.- 224c.

3. I'abpuensu O.C. IIpakTukym 1o o0111eil, HeOPraHM4YEeCKON U OPraHUuYECKOM
XUMHH: yueOHOe mocoOure sl CTyIEHTOB 00pa30BaTEeNIbHBIX YUPEXKICHUN CPETHETO
npodeccuonanbHoro oopazoanus / ['abpuensu O.C, OctpoymoB N.I'., Jlopodeera
H.M.-3-e u3a. - M.:, 2009.-256c.

4. I'abpuensn O.C. Xumus. 10ki1.: ydeOHUK 0a30BOTO YpOBHS IS
00111€00pa30BaTEIbHBIX

yupexaennil. - M.: [Ipoda, 2007.- 192c.

5. Tabpuensa O.C. Xumms. 11kn.: yueOHuMK ~ 0a30BOro ypoOBHS st
oOmreoOpaszoBarenbHbIX  yupexaenuil. - M., 2008.- 224c.

6. I'adpuensa O.C. Xumusa. 10 xi.: y4eOHUK MPOGUIBLHOTO YPOBHS ISt
obmeoOpazoBarenbubix yupexaenut / O.C. Tabpuensn, ®.H. Mackaes, CIHO.
[Tonomapes, B.1. Tepenun. — M.: [Ipoda, 2005.- 316¢.

7. Tabpuensn O.C. Xumus. 11 kin.: yueOHHK NpoUIBHOTO YpPOBHS IJif
obmeobpazoBarensubix yupexaenuit / O.C. IN'abpuensn, [.I'.JIsicoBa. — M.: [Ipoda,
2006.- 364c.

8. Epoxun IO.M. Xumus: yueb. mist ctya. cpen. npod. yueO. 3aBeneHuit /
IO.M. Epoxun. - 10-e u3n., crep. — M.: U3narensckuii ueHtp «Akagemus», 2007. —
384c.

9. Epoxun FO.M., ®posnos B.1. CoopHuK 3a/1a4 ¥ yIpaXKHEHUN IO XUMUU (C

TUIAKTHYECKUM MaTepHaioM): y4eb. mocooue sl CTyJeHTOB cpeaH. npod. 3asen. /
IO.M. Epoxun, B.11. ®ponos. M., 2004. — 247 c.

JlomosHUTEIbHbIE HCTOYHUKH (/151 CTY/IEHTOB)

1.bpayn T. Xumus B nientpe Hayk: B 2 1./ T. bpayn, I'.1O. Jlemeii. - M.: Mup,
1987.

2.Ilnuyruna I'.B. Xumus u moBcegHeBHas *u3Hb yenoBeka. - M.: JIpoda,
2004. —172c.

3.TuroBa U.M. XuMus 1 UCKyCCTBO: OPraHU3ATOP-IIPAKTUKYM JIJISl yUAIIUXCS
10-11 knaccoB ob1ieo0pa3zoBaTeNbHBIX yupexaenuii. - M., 2007. — 179c.

82



4. ®pumanta M. Xumus B aerctsuu: B 2 T.- M.: Mup, 1991.
5. Xumus u xu3Hb (ConrepcoBckas xumus): B 3 T.- M.: PXTY um.
J.N.Menneneena,1997.

HNHuTepHer-pecypcsl

DNIEKTPOHHBIC YPOKHU U TECTHI.
http://ru.wikipedia.org
http://www.curator.ru
http://www.hemi.nsu.ru/
http://www.chemistry.ssu.samara.ru/

83


http://ru.wikipedia/
http://www.curator.ru/
http://www.hemi.nsu.ru/
http://www.chemistry.ssu.samara.ru/

	Введение в химию. Научные методы познания веществ
	Раздел 1.  Общая и неорганическая химия
	Тема 1.1. Общие понятия и основные теории общей и неорганической химии
	Номенклатура: к названию органических остатков, связанных с азотом, добавляют слово «амин» при этом группы упоминают в алфавитном порядке: CH3NHC3H7 — метилпропиламин, CH3N(C6H5)2 — метилдифениламин. Для высших аминов название составляется, взяв 
	за основу углеводород, прибавлением приставки «амино», «диамино», «триамино», указывая числовой индекс атома углерода:
	КОНТРОЛЬ И ОЦЕНКА РЕЗУЛЬТАТОВ  ОСВОЕНИЯ ДИСЦИПЛИНЫ
	ГЛОССАРИЙ 
	ИНФОРМАЦИОННОЕ ОБЕСПЕЧЕНИЕ ДИСЦИПЛИНЫ/МДК
	Перечень рекомендуемых учебных изданий, Интернет-ресурсов, дополнительной литературы.



